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MOSACHUTEJBHASA 3AIINCKA

Pabouas nporpamma o yueoHomy npeamety «MatemaTuka» i 7-9 kiiaccos
cocTaBieHa Juisi peanu3auumud npoekTta «lkodsl — accouuupoBaHHBIE MAPTHEPHI
«Cupuycany.

Pabouass mporpamma mno ydeOHOMy mnpeamery «MartemaTuka» (yriryOJICHHBIN
ypoBeHb) (mpenmeTHas obnacth «Marematuka u @ uHbOpMaTHKay)  (danee
COOTBETCTBEHHO — MpOrpaMma [0 MaTE€MaTUKE, MATEMAaTHKAa) COCTaBJIEHA C y4YE€TOM
denepanbHON TPOrpaMMbl BOCIIUTAaHUS W BKIIOYAET TOSCHUTEIBHYIO 3aIlHCKYy,
comepkaHue OOyYeHMs, TIUIAaHUPYEeMbI€ pe3yJbTaThl OCBOEHHS MPOTPAMMBI IO
MaTeMaTuKe, TEMaTUYECKOE IUIAHUPOBAHHUE, MEpEeYECHb (xoaudukaTop)
pacmpeseNieHHbIX MO KJaccaMm MpOBepSEeMbIX TPeOOBaHMI K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeNbHONW MPOTrpaMMbl OCHOBHOTO OOIIEro o00pa3oBaHUs U
AJIEMEHTOB COJAEpPXaHUs IO MaTeMaTuKe, MepedyeHb (KOAU(PUKATOP) MPOBEPSIEMbBIX
TpeOOBaHUII K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHONW IMPOTrpPaMMBbl
OCHOBHOI'0 00ILIETO 00pa30BaHUs U JIEMEHTOB COACPKAHUS 10 MAaTEMATHUKE.

[IporpaMmma 1o mareMaTuke yriayOJeHHOro YypoBHS ais oOydaromuxcs 7-9
KJ1accoB paszpadborana Ha ocHoBe PI'OC OOO. B nmporpaMmmMe 1no MareMaTUKE yYTEHBI
UACU W TOJOXKEHHsS KOHUENIMH pa3BUTHS MaTeMaTHYeCKOro oOpa3oBaHMsS B
Poccuiickon ®@enepanum.

[IpeameToM MaTeMaTHKU SBISIIOTCA (PyHIaMEHTaJbHbIE CTPYKTYpPbl HALIEro MHUpa
— IPOCTPAHCTBEHHBbIE (OPMBI M KOJUYECTBEHHbIE OTHOLIEHMSI (OT MPOCTEHIINX,
YCBAaMBAEMbIX B HEMOCPEJACTBEHHOM OIIBITE, 10 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX
JUIS pa3BUTHUS HAYYHBIX U NPUKIAIHBIX Hiel). MareMaTuueckue 3HaHUsl 00eCIeUnBalOT
IIOHMMAaHUE TMPUHLWIIOB YCTPOMCTBA M UCIIOJb30BaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HMHTEPIPETALMIO COLUHUAIBHOW, JKOHOMHUYECKOMW, IOJIUTHYECKOU
uHpOpMaIy, AAlOT BO3MOXHOCTH BBINOJIHATH PACUEThl M COCTaBISATH aJTOPUTMBI,
HaxOJIUThb M  MNPUMEHATh  (GOPMYJbl, BJIAAETh NPAKTUYECKUMH  IpHEMaMHu
reOMETPUUYECKUX U3MEPEHUI U MOCTPOCHUI, YNTaTh HH(OPMALINIO, IPEJCTABICHHYIO B
BUuAe TaOdML, auarpaMM U TpaduUKOB, XHUTb B YCJIOBHUSIX HEONPEJCICHHOCTH U
MMOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITUH.

N3ydyenne mareMaTtuku (GopMUpPYET y OOy4arouMxcs MaTeMaTUYecKUdl CTHIIb
MBIIUICHUS, POSIBISIOUIMICS B ONPEAEIEHHBIX YMCTBEHHbBIX HaBbIKax. OOydaromuecs
OCBaMBalOT TaKWE€ NPUEMBI W METOABl MBIIUICHUS, KaK HWHAYKIUS W JACTyKLUs,
000011IeHNe U KOHKPETU3allks, aHaJu3 U CHUHTE3, KJIacCU(pUKALUsi U CUCTEeMAaTHU3allHs,
abcTtparupoBanuie U aHajgorus. OObEKThl MATEMATHUYECKUX YMO3aKIIIOUEHU, MpaBuia
UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHUYECKHUX MMOCTPOCHUMN, CTOCOOCTBYIOT
BbIpa0OTKE yMEHHUsS (OPMYIHPOBATH, OOOCHOBBIBATH U JOKA3bIBATh CYXICHUS, TEM
caMbIM pPa3BUBAIOT JIOTUYECKOE MbllUieHHe. M3yueHune MareMaThkud oOecreunBaeT
(opMupOBaHHE aNTOPUTMUYECKOM KOMIIOHEHTHI MBIIUICHUS W BOCHUTaHHE YMEHUH
NEWCTBOBaTh MO 3aJaHHbIM  QJITOPUTMaM, COBEPIIEHCTBOBATb W3BECTHBIE U
KOHCTPYUpOBaTh HOBbIE. B mporecce pemieHus 3aagady — OCHOBOM y4uyeOHOM



NEATEIbBHOCTH HAa YPOKax MAaTEMATHUKU — Pa3BUBAIOTCA TBOpPYECKAs W NPUKIIATHASA
CTOPOHBI MBIIILICHUSI.

OOyueHue mMaTeMaTUKE JAaeT BO3MOXKHOCTh Pa3BUBATh y OOYYaIOIIUXCS TOYHYIO,
parMoHAbHYI0O U WH(POPMATUBHYIO pPeYb, YMEHUE OTOMpPATh HAWOOJIEEC TMOIXOJISIINNAC
A3BIKOBBIC, CHUMBOJIMYECKHE, TpapUUYecKue CpEeACTBa JIA BBIPAKEHUS CYXKICHUU U
HAIJISIAHOTO UX MPEICTABICHUSI.

[Ipy u3ydyeHUM MaTeMaTUKU OCYIIECTBISICTCS 0O0Ilee 3HAKOMCTBO C METOAaMu
MO3HAHUS JEHCTBUTENBHOCTH, IPEACTABICHUAMHU O MPEIMETE U METOJAAX MAaTEMATHKH,
UX OTJIMYUM OT METOJAOB JPYIUX €CTECTBEHHBIX U TyMaHUTAPHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHUS MaTEMATHUKU JJIsl PEILICHHS] HAYYHBIX U MPUKJIAIHBIX 3a]1a4.

Marematudeckoe oOpazoBanue B Poccuiickoit deneparuu JOKHO peliaTh, B
YaCTHOCTH 3aJlauyd 00€CIICUCHUSI CTPaHbl BHITYCKHUKAMU, MaTeMaTHU4ecKas MOArOTOBKa
KOTOPBIX JOCTAaTOYHA JUIsl MPOJIOJDKEHUS 0Opa3oBaHMs B PAa3jIMYHBIX HAIPaBICHUSX,
BKJIIOYAasT MaTE€MaTHUYECKHE UCClelIoBaHus, paboTy B cdepe HHPOPMAMOHHBIX
TEXHOJIOTUH, TPEnojaBaHUEe MATEMaTUKH, C OJHONW CTOPOHBI, M TMPUMEHEHUE
MaTEeMaTUKH B JIPYTUX HAayKax, B HH)KEHEPHO-TEXHOJIOTHYECKOM U coluaibHOU cdepe ¢
Ipyroit ctopoHbl. [y oOecrieueHus] NOCTUKEHHUS COOTBETCTBYIOIICH 3THUM 3ajladyam
MaTEMaTUYECKON MOATOTOBKUA OOYYaIOIMIUXCS, IS yIOBIETBOPEHHS WX 3alpPOCOB U
BO3MOXHOCTEM TMpeJHa3HaueHa IporpamMma YrIIyOJIEHHOTO H3YyYEHHsS MaTeMaTHKU.
[Iporpamma nmo martemaTuke YriayOJIEHHOTO YPOBHS JA€T BO3MOXKHOCTh PACIIUPUTH U
yrayOuTh KPYr M3y4aeMbIX BOIPOCOB, CO37aTh 0OoJiee IEJIOCTHOE MPEICTABICHUE O
CHUCTEME MaTeMaTUYeCKUX 3HaHWUM, chopMHUpoBaTH OOJee YCTOWUYMBBIE U OCO3HAHHBIC
YMEHHUS.

[IpuopureTHbIMU TIEISIMU OOYYEHHSI MaTeMaTHKE B 7—9 Kitaccax sIBISIOTCS:

dbopMupoBaHUE IEHTPAIBHBIX MATEeMAaTHYECKUX TMOHATHM (YUCIIO, BEIUYUHA,
reoMeTrpuyeckas ¢urypa, mepeMeHHasi, BEpOSITHOCTb, (DYHKIIHUS), OOECreYMBaOIIUX
MPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMATHYECKOI0 00pa30BaHUs 00YyUYaIOIINXCS;

MOJBE/ICHUE OOYYaIOIIMXCsl Ha JOCTYIMHOM JUIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY>KAIOIIEr0o MUpa, MIOHUMAaHUE MAaTEMATUKU KaK 4acTh
00111e# KyJIBTYPHI YEJIOBEUECTBA;

pa3BUTHE MHTEIVICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydJarommxcs,
MO3HABaTEJIbHOW aKTUBHOCTH, HUCCIIEOBATEIbCKUX YMEHHUM, KPUTUUHOCTH MBIILJICHUS,
WHTEpeca K U3yYEHUI0 MaTEMaTHUKU;

dopmupoBanrue (QYHKIIMOHATBFHON MaTEMAaTHYECKONM TPAMOTHOCTH: YMEHHUS
pacrio3HaBaTh MPOSIBJICHUS MAaTEeMAaTUYECKUX MOHSITHH, 00bEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX J>KM3HEHHBIX CHUTYyaIUsX U TPU HM3YyUYCHUU JPYTUX YUEOHBIX MPEIAMETOB,
MPOSIBJICHUST 3aBHCHMOCTEH W 3aKOHOMEPHOCTEH, (QOopMylIupoBaTh HUX Ha S3BIKE
MaTeMaTUKM MW CO3/laBaTh MaTeMaTUYeCKUE MOJIEIH, IPUMEHITh OCBOCHHBIN
MaTeMaTUYECKUil amnmapaT [ pEeUleHUusT MNPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
UHTEPIIPETUPOBATH U OIIEHUBATH MTOJTYUYEHHbBIC PE3YIIbTATHI.

OcCHOBHbBIE JIMHUU COJEPKaHUS MPOrpaMMbl IO MaTeMaTuke B 7-9 kiaccax:
«YUucna u BeAUCICHUD», «ANTedpa» («Anredpandeckue BhIPAKEHUD, «YPaBHEHUS U



HEpaBEHCTBaY), «DyHKIUN», «I'eomeTtpus («['eomerpuyeckue pUrypsl u UX CBOMCTBAY,
«3MepeHne reoMEeTpUYECKUX BEIWYUH»), «BeposSTHOCTb M CTaTHCTHKa». JlaHHbBIE
JMHUU Pa3BUBAIOTCA MapajliebHO, KaX/1asi B COOTBETCTBUM C COOCTBEHHOUN MPUPOIOH
U TpaJULMSIMH, OJHAKO HE HE3aBUCUMO OJIHA OT JPYrod, a B TECHOM KOHTAaKTE M
B3aUMOJCHCTBHH.

Coneprxkanue nMporpaMMbl IO MaTEMaTUKE, paclpeiesieHHOe Mo TofamM o0y4eHwus,
CTPYKTYPHUPOBAHO TaKWM 00Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUITHATHHBIM
BonpocaM  oOydaromigecss  OOpallajuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJCHUE
MaT€MaTUYECKUMHU TOHATUSAMUA M HaBbIKAMU OCYIIECTBIIUIOCH IOCIEN0BATENBbHO U
MOCTyNaTelbHO, C COOJIOACHHEM IMPHUHIMIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTEeMaTHYECKUX MpPEACTaBICHUN 00y4aromumxcs,
pacuupsia u yriryossis ee, 00pa3ysi IpOUYHbIe MHOKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OO0 MaremaTuka SBIsSETCS 0053aTEIBHBIM MPEIMETOM
Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs M HM3y4daeTcs Ha YIJIyOJIECHHOM YpPOBHE B
paMKax CIeAyIIUX Y4eOHBIX KypcoB: «Auredpa», «I'eomerpus», «BeposTHOCTh U
CTaTUCTHUKAY.

OO611ee Yyucao 4acoB, PEKOMEHIOBAHHBIX JJIsl M3YUEHUS] MaTeMaTukKH, — 816 4acos:
B 7 kiacce — 272 4vaca (8 yacoB B He/iel0), B 8 kiacce — 272 yaca (8 4acoB B HEJEIIO),
B 9 Kkiacce — 272 daca (8 4acoB B HEJIEINIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

OcBocHME MaTeMaTUKHU JOJIDKHO o0ecrneynBaTh AJOCTUKCHHUC Ha YPOBHC OCHOBHOI'O
O6HICFO 06p8,30BaHI/I$I JIMYHOCTHBIX, MCTAIIPpCAMCTHBIX )41 MMpEAMCTHBIX
O6paBOBaTCJILHI>IX PE3YIILTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIugyHOCTHBIE ~ pe3yJbTaThl ~ OCBOCHHMS  NIpOrpaMMbl MO  MaTEMaTHKe
XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY M HACTOAIIEMY POCCHMUCKOM MAaTEMATHKH,
LIEHHOCTHBIM OTHOIICHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaTEMaTUKOB U POCCUHCKOU
MaTeMaTU4YECKOW IIKOJbI, K MCIIOJIb30BAHUIO ATUX JIOCTUKEHUM B APYTrMX HAayKax U
MPUKJIAJHBIX cepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOA3aHHOCTEM TpaKJaHWHA U peaM3alld €ro
npaB, MPEJICTaBIICHUEM O MAaTeMAaTHYECKHMX OCHOBax (DYHKIIMOHHWPOBAHUS Pa3TUYHBIX
CTPYKTYp, SIBJICHUW, TMpOIeayp TpaxKJaHCKOro obmiecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO JTHYECKUX MpOOJeM, CBSA3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHUN HAyKH, OCO3HAHUEM BaKHOCTU MOPaJIbHO-
ATUYECKUX MPUHITUIIOB B JICSITEILHOCTH YUYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHMBHOE YyYacTHE€ B PpEUICHUM MPAKTUYECKUX 3a7ay
MAaTEMATUYECKON  HAIMpPABJIEHHOCTH, OCO3HAHUEM BAXHOCTH  MaTE€MaTUYECKOTO
oOpa3oBaHMsI Ha NPOTSKEHUUM BCEM JKU3HU U YCHEIHON mpodeccuoHaIbHOM
NESTEIbHOCTY W PAa3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIMBUIYATIbHOM TPAaCKTOPUU OOpa30BaHUA M KUZHEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K  OMOIIMOHAIBHOMY W JCTETUYECKOMY  BOCIHPHUSITHIO
MaTeMaTU4YeCKuX OOBEKTOB, 3a/ad, pEIICHUN, pPACCYXKICHUN, YMEHHUIO BHUICTh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTAIlME B  JICATEIIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX
peACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YEJIOBEKa, MPUPOILI U
oOiiecTBa, TIOHMMaHUEM MaTeMaTHYECKOW HayKhu Kak cdepbl YeI0oBEYECKOM
NEATEeIbHOCTH, OSTallOB €€ Pa3BUTUS M 3HAYUMOCTU JUIS Pa3BUTHSL IMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MaTEMaTHMKW M MaTeMaTUYeCKOW KyJIbTYpOoll Kak CpeiCcTBOM
MO3HAHUS MHUPA, OBJIJIEHUEM HaBbIKAMH UCCIIEA0BATEIbCKOU JIEITEIIbHOCTH;

6) ¢usuveckoe Bocnuranue, (GOopMHPOBAHME KYJbTYPbl 310POBbS U
IMOLMOHAJIBLHOTO 0JIaronoJIyuns:

FOTOBHOCTBHIO MPUMEHSATh MAaTeMaTUYECKHE 3HaHHS B HMHTEpPECax CBOETO
3I0pPOBbS, BEJACHHS 370POBOTO 00pa3a >KU3HU (30pOBOE MUTAHKE, COATAHCUPOBAHHBIN
peXUM  3aHATHM W OTAbIXA,  pEryJspHas ¢usnueckass ~ aKTUBHOCTB),



c(hOpPMHUPOBAHHOCTHIO HaBbIKa pedeKCHH, MPU3HAHUEM CBOETO TpaBa HA OMIMOKY H
TaKOT'0 K€ IIpaBa JIpyroro 4eJlIoBeKa;
7) 3ko/10TMYECKOEe BOCIIMTAHME:

OpUEHTALlMEN HA NPUMEHEHUE MATEeMATUYECKUX 3HAHWM JUIs pelieHus 3aaad B
00JacTU COXPAaHHOCTHU OKpYXKaroIleW Cpe.pl, MIIAHUPOBAHUS MOCTYNKOB U OLEHKU HX
BO3MOXKHBIX TOCJHEACTBUN ISl OKpYXaroUlell Cpelbl, OCO3HAHUEM IJI00AIBHOTO
XapakTepa 3KOJOTHYECKHUX Ipo0JIeM U IyTei UX pelIeHMs;

8) aganTanus K U3MEHSIOIMMCS YCI0BUAM COLUAILHOM M MPUPOJAHOI cpebl:

TOTOBHOCTBIO K JACHCTBUSIM B YCIOBHSIX HEOTPEACIEHHOCTH, TOBBIIIICHUIO YPOBHS
CBOCHM KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO ACSITENbHOCTh, B TOM YHCIE yMEHHE
YUUTBCSA Y OPYTHX JIIOJEH, TpruoOpeTaTh B COBMECTHOW NIE€ATEIbHOCTH HOBBIC 3HAHMUS,
HABBIKM ¥ KOMIIETEHIIUHU U3 OIBITA JPYTHUX;

HEOOXOJAMMOCThIO B (POPMUPOBAHMM HOBBIX 3HAHUM, (POPMYIHPOBATH HJEH,
HNOHATHUSA, TUIOTE3bl 00 OOBEKTAX M SIBICHUSAX, B TOM YHCJIE pPAaHEE HE H3BECTHBIX,
OCO3HaBaTh J1e(PULUTHI COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYalMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTyallI0O KaK BbI30B, TpeOYIOLIUH KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMBbIE
pelieHuss W JAelcTBUsA, (OpPMYyJIHMpPOBATh U OLIEHWBATh PHUCKUM M  IOCIEICTBHS,
(opMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare OCBOEHMS MpPOrpaMMbl MO MAaTEMAaTUKE Ha YPOBHE OCHOBHOIO
oOmero oOpazoBaHusi y oOyuvaronierocs OyayT c(OpMUpOBaHBI MeETANpeIMETHBIE
pe3ynbTaThl, XapaKTEPU3YIOIIMECS OBJIAJIECHUEM ITO3HABATEIIbHBIMUA YHUBEPCAIbHBIMU
y4eOHBIMH  JEHCTBUSIMH, KOMMYHUKATHBHBIMH  YHUBEPCAIBHBIMH  Y4eOHBIMU
JNEUCTBUSIMH, PETYJIATUBHBIMU YHUBEPCAIbHBIMU YU€OHBIMU JICHCTBUSMHU.
Ilo3naBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe 1eHCTBUSA

[lo3HaBaTenbHbIE ~ YHUBEpCAIbHbIE  y4eOHble  JEWCTBUA  00ECIEUMBAIOT
dbopmupoBaHre 0a30BbIX KOTHUTHUBHBIX MPOIECCOB 00yJarONIUXcsi (OCBOEHHE METO/I0B
NO3HAHUSA OKPYKAIOIIEro MHUpPA, IPUMEHEHUE JIOTMYECKUX, MCCIEI0BAaTEIbCKUX
orepanuii, yMeHui pabotath ¢ uHpopMalmen).
ba3oBble J1ornyeckue 1eicTBUA:

BBISIBJIAITH M XapaKTE€pPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEeMaTHYECKUX
00BEKTOB, MOHATUHN, OTHOIICHUH MEXIY MOHATUAMH, (POPMYIHMPOBATH ONpPEACICHUS
NOHSTHH, YCTAHABIMBATH CYUIECTBEHHBIN NPHU3HAK KIAaCCU(PUKALMH, OCHOBAHUS JUIS
000011IeHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAJIN3A;

BOCITPUHUMAT, bopMyIMpOBaTH u npeoOpa3oBbIBAThH CY>KIEHUS:
YTBEPAUTENbHBIE U OTPUIATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEYUS B
dakTax, MaHHBIX, HAOMIONECHUSX W YTBEPXKICHUAX, TMpeIaratb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEY U,

IPOBOANUTH BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTHMKH, AEIAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHHUM, YMO3aKIIOUEHNH IO aHAJIOTHH;



pa3OupaTh JIOKa3aTeNbCTBA MATEeMAaTHYECKUX  YTBEPXKICHUU (TpsIMbIe W OT
POTHUBHOI0), MPOBOJUTH CAMOCTOSITENIbHO JOKa3aTeIhCTBA MAaTeMAaTHUECKUX (DaKTOB,
BBICTpAaWBaTh apPTyMEHTAIMIO0, MPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI, MPUMEHSTH
METOJI MATEeMAaTUUECKOW MHIYKIIMH, 00OCHOBBIBATH COOCTBEHHBIE PACCYXKIACHUS;

BBIOMPATH CIIOCOO perieHust ydeOHoU 3aaun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BHIOUpaTh HauboJee MOIXOAIINN ¢ YYETOM CaMOCTOSITEIbHO BBIJIETIEHHBIX
KPUTEPHUER).

Ba3oBble uccienoBareibckme JeiCTBUS:

UCIIONIb30BaTh BOMPOCHl KaK HCCIEAOBATENbCKUI HMHCTPYMEHT TO3HAHMS,
(GopMynupOBaTh BOMPOCHI, (DUKCHPYIOIINE TPOTHBOPEUHE, MPOOIEMy, CAMOCTOSITEILHO
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (hOPMHUPOBATH THUIOTE3Y, APIYMEHTHUPOBATH CBOIO
MO3UIINI0, MHCHHE,

IPOBOJAUTH IO CaMOCTOSITENIbHO  COCTABICHHOMY IUIaHYy  OKCIIEPUMEHT,
UCCIIEJOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4ecKoro OObBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX1y COOOM;

CaMOCTOATENbHO (OPMYIHPOBATh OOOOIICHUS W BBIBOJABI 1O pe3yjibTaTam
IPOBEJICHHOT'O HAOJIOICHUS, UCCIIEI0OBAHMS, DKCIIEPUMEHTA, OLICHUBAThH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpOIECCa, a TaKXKe BbIJIBUTATH
IPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH ~ HEIOCTATOYHOCTh W HM30BITOYHOCTh  HWH(POpPMAIUM, JTAHHBIX,
HEOOXOMMBIX JIJIS PEIICHMS 3aa4H,

BBEIOWpATh, AaHAIM3UPOBATh, CHUCTEMATHU3MPOBATH W  HMHTEPIPETHPOBATH
UH(OOPMAITHIO PA3TNYHBIX BUIOB U (OPM MIPEACTABICHHUS;

BbIOMpaTh (HOpMy MpeACTaBICHHUS MHPOPMALUU W WIUIIOCTPUPOBATH pEIIaEMbIe
3a/lauyu CXeMaMHu, uarpaMmmMamMu, HHOM rpaukoi U MX KOMOWHAIIUSIMU,

OIICHUBATh HAJSKHOCTb HMH(POPMAIUKA 10 KPUTEPHSIM, NPEIJIOKECHHBIM WU
c(hOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.
KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE NeiCTBUS:

KoMMyHUKaTHBHBIE  YHUBEpCalbHbIE Y4eOHBIC JEHCTBUS ~ OOECIEYMBAIOT
c(hOpPMHUPOBAHHOCTH COIIMATBHBIX HABBIKOB 00YYaIOIINXCS.
OO0menne:

BOCIIPUHUMATh W (HOPMYJTHUPOBATh CYXKJACHHS B COOTBETCTBHU C YCIOBUSIMH W
IEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U
NMUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHCHHUS IO XOAYy PEIICHUS 3a/Jauyd W TMOJTYYCHHBIM
pe3ynbTaTam;

B XOJ€ OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAE€MOW TEMBI,
poOJIeMbl, pemaeMoi 3a/laur, BHICKA3bIBATh HJIEH, HAIICJICHHBIC HA TMOWCK PEIICHHUS,
COTIOCTaBIIATb CBOM CYXKJICHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB JHAyora,
OoOHapy>XUBaTh Pa3INIME U CXOACTBO IMO3UIINK, B KOPPEKTHOU dhopme PopMyIupoBaTh
pa3HOIIIaCHsl, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJAbTAaThl PEHICHUS 3a/layd, JKCIIEPUMEHTA, WCCIEIOBAHNUA,
MPOEKTa, CAMOCTOSITENIPHO BBIOMpPATh (OopMaT BBICTYIUICHHS C YYE€TOM 3aj]a4
Mpe3eHTAMU U OCOOCHHOCTEH ayIUTOPHUH.



CorpyaHuvecTBo:

NOHUMAaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M HWHIWBUIYyAIbHOU
paboThI MPU pElICHUH Yy4eOHbIX MAaTEMAaTUYECKUX 3aja4, MPUHUMATH 1[€Jb COBMECTHOMN
JeSTEeIBbHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHOM paldOThI, paclpeiesisiTh BHUJIbI
paboT, TOoroBapuBaThCs, 0OCYXKJIaTh MPOLIECC M PE3yibTaT pabOThl, 0000IIaTh MHEHHS
HECKOJIbKHX YEJIOBEK;

y4acTBOBaTh B TPYMIOBBIX Qopmax paboTel (00CyxkaeHHs, OOMEH MHEHUl,
«MO3TOBBIE HITYPMBD» M HMHBIE); BBINOJHATH CBOIO YacTh pabOThI M KOOPAUHHUPOBATH
CBOM JICHCTBUSI C JAPYTUMHU YIE€HAMH KOMAaHJIbI, OICHHBATh KAa4eCTBO pe3yjbTaTa M
KauecTBO CBOEr0 BKJaga B OOILIMI pe3ynbTaT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBUSI.

PeryJsiTHBHbIC YHUBepcaJIbHbIe y4eOHbIe 1eiicCTBUSA

PerynstuBHble ~ yHUBepcallbHble  yueOHbIE  JIEHCTBUS  OOECIEUMBaIOT
(opMUpPOBaHKE CMBICTIOBBIX YCTAHOBOK U )KM3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranuzamnus:

BBISBJIATH MPOOJIEMBbI JUIsl PELIEHUS B JKU3HEHHBIX U YYEOHBIX CHUTyalusiX,
OPUEHTHPOBAThCS B PA3JIMUYHBIX [OAXO0JAX MPUHATUS pEIIeHUN (MHIAWBUIYAIBHOE,
IPYIIIOBOE);

CaMOCTOATENILHO COCTaBIIATh IJIaH, AJITOPUTM PEIICHHs 3a7a4d (MM €ro 4acTh),
BBIOMPATh CHOCOO pEIIEHUS C YYETOM MMEIOLUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BapUAHTHI PEUICHUA C y4eTOM
HOBOI MH(pOpPMALINH.

CaMOKOHTPOJIBb:

BJIAJETh CIOCOOAMHM CaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca M pe3ylibrara
pellIeHrs: MaTeMaTHYeCKOM 3a7aun, CAMOMOTHBALIMM U PeIIEKCUH;

OpEeaBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPU PEUICHUM 33Ja4M, BHOCHUTH
KOPPEKTUBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJAEHHBIX OLIUOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH IOCTABICHHONW WENH U
YCIIOBUSIM, OOBACHATh NPUYMHBI JTOCTHXKEHUS WM HEJOCTWKEHHS LEJIH, HaXOAWUTh
OIHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IMOIMOHAJILHBIN HHTEJIEKT:
BbIp@XXaTh OMOLMU TPU H3YYCHHMH MaTeMaTUYECKUX OOBEKTOB W (PaKTOB, aBaTh
AMOIIMOHAJIBHYIO OLIEHKY PEILIeHUS 3aa4H.

NPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ysbTaThl OCBOSHHUS MPOrpaMMbl 10 MaTEMaTUKE YIIIyOJIECHHOTO
YPOBHSI TIPEJICTABIICHBI IO TOJaM OOy4YEHHUS B CICAYIOUIUX pa3jesiax MpOorpaMMbl IO
MaTeMaTUKe B paMKaxX OTACIBbHBIX YYEOHBIX KypcoB sl 7-9 KimaccoB: «AmnrebOpay,
«I"eomerpust», « BEposSTHOCTh M CTATUCTUKAY.

Pa3zBuTHe JIOrMYecKux NPEACTABICHUM W HABBIKOB JIOTUYECKOIO MBIIUICHUS
0o0ydJaronmxcsi OCYIIECTBISETCS B paMKaX BCEX Ha3BAaHHBIX KypCOB Ha MPOTSHKCHHUH
Bcex JieT oOyuenus. [Ipemmonaraercsi, 4To BBIMYCKHUK 9 Kilacca CMOXKET CTPOWTH



BBICKA3bIBAaHUSI W OTPHUIAHUS BBICKA3bIBAHWM, PACHO3HABAaTh HCTHUHHBIE U JIOKHBIE
BBICKAa3bIBAHUS, MPUBOJIUTH HPUMEPBI U KOHTPIPUMEPHI, BBINOJHATh ONEpPAlUU HAJ
BBICKa3bIBAHUSIMH, CTPOUTH BBICKA3bIBAHUS M PACCYKICHUS HA OCHOBE JIOTMYECKHX
IpaBWI, PEIIaTh JIOTMUECKUE 3a/1a4d, HAYYHUTCS MPUMEHSTh METOJ] MATEMaTUYECKOU
WHIYKLHH, OBJIAJICET MOHATUSAMHU: OINpPEIEICHNUE, aKCUOMa, TEOPEMA, 10KA3aTEeIIbCTBO —
U HAy4YHUTCS HCIOJb30BaTh MX MPU BBINOJHEHUU YYEOHBIX U BHEYyueOHBIX 3amad. [Ipu
ATOM BBEJICHHE OCHOBHBIX JIOTMYECKHX MOHSATUN U OCBOCHHE OCHOBHBIX CBA3aHHBIX C
HUMH BHUJIOB JIESITEIBHOCTU OTHECEHO K Kypcy «BeposTHOCTh M CTaTUCTUKa» U TAKXKE
pacnpeneneHo no rogaM oOy4eHusl.

B pamkax Bcex Tpex KypcOB OCYHIECTBISETCA (POPMHUPOBAHUE YMEHHUS BHIOUPATH
MOAXOJSIIMA METOA JUIsl PEIICHHs 3aJadyd, BBISIBISATH IMPUMEPHl MaTeMaTUYECKHX
3aKOHOMEpPHOCTEN B MPUPOAE MW OOUIECTBEHHOM »HW3HH, PACIIO3HABATH IPOSIBICHUE
3aKOHOB MAaTE€MAaTWKU B MCKYCCTBE, MPUMEHSATh MaTEMaTUYECKUE 3HAHUS M OIbIT
MaTeMaTUYeCKON JESITeNbHOCTH B CUTyalUsX pealbHOM >ku3HU. OOyvarommecs
3HAaKOMATCA C HAYYHBIMU PE3yJIbTaTaMU, IOJyYEHHBIMU B XOJI€ Pa3BUTHUS apu(PMETHKH,
anreOpbl, T€OMETPUU, TEOPUU BEPOSATHOCTH, CTATUCTUKUA M Y4YaTCs MX OIUCHIBATh,
OPUBOJAAT MPUMEPBI MAaTEMAaTUYECKUX OTKPBITUM M KX ABTOPOB B OTEYECTBEHHOM U
BCEMHUPHOM UCTOPUU HAYKHU.
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PABOYAS IHPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» HA YI'VIYBJIEHHOM YPOBHE B 7-9 KNTACCAX

MOSICHUTEJBHASA 3AIIUNCKA

AnreOpa sBIsSETCS OOHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIETO 00pa30BaHMS:
OoHa oOecIleuynBaeT M3yUYCHHE APYTUX MUCHUILINH KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO LUKIIOB, €€ OCBOCHUE HEOOXOIUMO ISl IPOJOJDKEHUS 00pa3oBaHUs U
JUIsl TIOBCEHEBHOM >ku3HU. Pa3BuThe y 0Oydaronmuxcsi Hay4dHbIX MPEICTaBICHUN O
MPOUCXOXKJEHUN W CYIIHOCTU aireOpandeckux aOcTpakiuii, crnocode OTpakeHUs
MaTEMaTUYECKON HAyKOW SBJICHUH W TPOIECCOB B MPHUPOJE M OOIIECTBE, POJIH
MaTEMaTUYECKOT0 MOJICIHUPOBAHUS B HAYYHOM IMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHHS, HEOOXOAUMBIX IS
ajanTalud B COBpeMEHHOM HuppoBoM obIiecTBe. M3yuenune anreOpsl oOecrieunBaeT
pa3BUTHE yMEHUS HAOII0IaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JEUCTBUSA, BBIBOJBI, (OPMYIHpOBaTh yTBepxkAcHUSA. (OCBOCHHE Kypca aireOpbl
oOecrieunBaeT pPa3BUTHE JIOTHUYECKOTO MBINIICHUS OOYYaIOIIMXCS: OHH HCIOJB3YIOT
JNEAYKTUBHBIE ¥ WHAYKTHBHBIC pACCyXJCHHs, 0000meHne W KOHKPETH3AIHUIO,
abctparupoBanue u aHaioruto. OOyueHue anreOpe MpeanoiaraeT 3HAYUTEIIbHBIN
00BbEM CaMOCTOSITEIIbHON JESITENIBbHOCTH OOYyYaroNIuXcs, MO3TOMY CaMOCTOSATEIbHOE
perieHre 3a1a4 o0ydYaroIUMHUCS SIBIISIETCS peanu3alueil JAesTeIbHOCTHOTO MPUHITUIIA
00yueHus.

B ctpykrype mporpamMmbl ydueOHOTO Kypca «Anredbpa» yriayOJeHHOTO U3YYeHUS
OCHOBHOE€ MECTO 3aHUMAIOT COJAEp)KaTeIbHO-METOAUYEeCKue JuHuM: «Yucna u
BBIYHCIICHUS», «ANTeOpandyecKkue BBIPAKCHUS», «YPaBHEHUS U HEPABEHCTBAY,
«Dynkmumy. Kaxknas U3 3THX coaepKaTeIbHO-METOANYCCKUX JTUHUN pa3BUBAETCS Ha
MPOTSDKCHUH TPEX JIET MU3yYeHUs Kypca, B3aUMOACHCTBYSI C APYTHMH €TO JUHUSMU. B
XO/Ie M3YYEeHHS Kypca OOydJaronmuMmcs TPHUXOAWTCS JIOTHYECKH PacCyKIaTh,
HCITOJTh30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK. B CBS3M ¢ 3TUM B MpPOTpaMMy
yaeOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIC OCHOBHI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jeilax MaTEeMaTHYECKOTO OOpa3oBaHHUS M CIIOCOOCTBYIOIIHEC
OBJIAJICHUIO OOYYarONIUMHUCS OCHOB YHHUBEPCAIBHOTO MAaTEMaTHYECKOTO  S3bIKA.
ConepxaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YYEOHOTO Kypca «Anredpay siBIseTCs
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxanve nuHUA «YHClIa U BBIUUCICHUS CIIYKUT OCHOBOM Ui JTalIbHEUIIIEro
M3Y4YCHUSI MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYalOUUXCs JIOTHYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO yMEHHUS TOJH30BATHhCS aNTOPUTMaMHU, a TaKkKe
MPUOOPETECHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JJIs TOBCEIHEBHOM >KH3HHU.
Pa3BuTre MOHATHS O YHMCIE HA YPOBHE OCHOBHOIO OOIIEro oOpa30BaHUs CBS3aHO C
palMOHABHBIMA W HPPAMOHATLHBIMU YHCIIaMH, (POPMUPOBAHUEM IIPEICTABICHUIMO

11



JNEUCTBUTEILHOM YHCJIE. 3aBEpIICHHE OCBOCHMS UHCIOBOW JMHUM OTHECEHO K
cpeaHeMy oO1eMy 00pa30BaHMIO.

ConepxaHue JByX aireOpanueckux JMHUNA — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CIHOCOOCTBYET (OPMHUPOBAHUIO Yy OOYyHArOIIMXCS
MaTEMaTUYECKOro arrmapara, HEOOXOJUMOTO JUIsl pelIeHus 3aJad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U OKpyKaromiell peanbHOCTH. Ha ypoBHE OCHOBHOIO OOIIETO
oOpa3zoBaHusl Y4eOHBIH MaTepuan TrpyNnmnupyeTcss BOKPYT PaIlMOHAIBHBIX BBIPAXKEHUM.
AnreOpa JIeMOHCTpHUPYET 3HAUCHHWE MATEeMAaTHUKA KakK S3bIKa IS TIOCTPOCHUS
MATEMATUYECKUX MOJICJICH, ONMUCAHUS NPOLECCOB W SIBICHUM pealbHOro mupa. B
3amaun o0ydeHus anreOpe BXOMST TaKKe MallbHEUIee Pa3BUTHE AITOPUTMUYECKOTO
MBIIUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, IS OCBOCHHS Kypca HWH(POPMATHKH, H
OBJIAJICHUE HaBBIKAMHU JICTyKTUBHBIX paccyxacHuii. [IpeoOpazoBaHne CHUMBOJBHBIX
dbopM CIOCOOCTBYET Pa3BUTUIO BOOOPaXKEHUS, CIOCOOHOCTEH K MAaTeMaTUYECKOMY
TBOPYECTBY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUECKOM JIMHUM HAIICICHO Ha MOJy4YeHUE
0oOyJaronMMuUCs 3HaHUM 0 QYHKIMAX KaK BaKHEHIIEW MaTeMaTHueCKOW MOJAENU IS
OMHCAHUS W HCCIEAOBaHUS Pa3HOOOpA3HBIX MPOILIECCOB U SIBJICHUN B MPUPOAEC U
oOmectBe. M3ydyenne marepuana crnocoOCTBYET PAa3BUTHUIO Y OOYUYaIOIIMXCS yYMEHUS
UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIBHBIE CPE/ICTBA SI3bIKA MATEMATUKH — CIIOBECHOTO,
CUMBOJIMYECKOT0, Tpadrueckoro, BHOCUT BKJIaa B (POpMUpOBAHUE MPEACTABICHUIN O
pOJI MAaTEMATUKHU B PA3BUTUM LIUBUIIU3AIUU U KYJIbTYPHI.

VYrayOneHHbI Kypc anreOpbl XapakTEpU3YeTCsl H3YyUYEHHEM JIOMOJIHUTEIBLHOIO
TEOPETUYECKOr0 amnmapaTa U CBSI3aHHBIX C HUM METOJOB pEIICHMsS 3aaad. Anredpa
SIBJISIETCS SI3BIKOM JIJII ONMHUCAaHUSI OOBEKTOB U 3aKOHOMEPHOCTEH, CIIYKUT OCHOBOM
MareMaTudeckoro wojenupoBanus. I[Ipu »ToM camu OOBEKTHI MaTEMaTUYECKHUX
YMO3AKJIIOUCHHUI U TIPUHATHIC B aireOpe mpaBujia UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT
dbopMHpOBaHHIO yMEHUW OOOCHOBBIBATH W JIOKA3bIBaTh CYXKACHHUS, Pa3BUBAIOT
MaTEMaTUYECKYIO0 UHTYHIINIO, KPATKO M HAIJISIIHO PACKPHIBAIOT MEXAHU3M JIOTUYECKUX
MOCTPOEHUH U ydaT UX MpUMeHeHnt0. TeM cambiM anredpa 3aHUMAET OJTHO U3 BEIYIIUX
MeCT B ((OPMHUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIITUICHHS 00yUYatOIIUXCS.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax M3ydyaercs ydeOHbIN Kypce «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3feibl coaepxkanus: «Yucna wu
BBIYHCIICHUS», «ANTeOpandyecKkue BBIPAKCHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHKIIUN.

Bo3MoxHa KOppEeKTHpOBKa OOIIEr0 4YHCIAa 4YacoB, PEKOMEHJOBAHHBIX IS
U3y4yeHusl ydeOHOro Kypca, ¢ y4eTOM HWHIMBHAYaJIbHOTO TMOAXOJa 00pa30oBaTeNIbHBIX
opraHu3anuii K yriayOJIeHHOMY W3Yy4YEHHIO aireopbl, B paMKax COOJIIOJACHUS
TUTUEHUYECKUX HOPMATUBOB K HEJICJIbHOM 00pa30BaTeIbHOM Harpy3Ke.

OO0miee 4YMCIO YacoB, PEKOMEHIOBAHHBIX IS M3Yy4YeHHUs Y4YeOHOro Kypca
«Anrebpay», — 408 gacoB: B 7 kinacce — 136 gacoB (4 Jaca B Hezeno), B 8 kiracce — 136
yacoB (4 Jaca B Hezento), B 9 kinacce — 136 yacoB (4 yaca B HEZIEIIIO).
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COJAEPXKXAHUE OBYUEHUA

7 KIIACC

Ymncsia v BbIYMCJIEHUS

Pammonansupie  umcma. CpaBHeHHE, YNOPSAOYMBAHWE W apuPMeTHUIECKUE
JNEUCTBUS C pallMOHATIBHBIMY YKCIaMU. YKcioBasi mpsiMasi, MOJIyJib YMCIa.3HAKOMCTBO
CO CTaHJapTHBIM BUJAM YHUCJIA.

Crenenb ¢ HaTypaJdbHBIM ITOKa3aTeleM M €€ CBOWCTBA. 3aluCh 4YHUCIAa B
JNECSITUYHOM TO3UIMOHHOM CHCTEME cUucieHHs. OnpeneseHue CTEINEHU C HYJIEBBIM
nokaszareneM. OnpeeneHrue CTENeH! C LENbIM OTPULIATENIbHBIM ITOKA3aTENIEM.

Pemenne TekCTOBBIX 3a/ay apudMeTudeckuMm crocobom. Pemienune 3amad w3
peanbHOM MPaKTUKU Ha YacTH, Ha JpoOH, Ha MPOIEHTHI, IPUMEHEHNE OTHOILIECHUN U
IPOIOPIMI MPU PEIICHUU 3a7ad, pelieHUe 3a7ad Ha JABW)KEHHE, paboTy, MOKYIIKH,
HaJIOTH.

JenuMocTh 1enbix ynucen. CBOMCTBa JETUMOCTH.

[IpocTeie u cocTaBHbIe yncaa. YETHbIE U HEUETHBIE yncha. [Ipu3Haku nenuMocTu
Ha 2,4, 8,5,3,6,9, 10, 11. [Ipu3Haku OeIUMOCTH CYMMbI U MPOU3BEACHUS LIEJIBIX
YuCcesl TP PEIICHUH 3a/1a4 ¢ TPAKTUUECKUM COJIEPKAHUEM.

HaubGonpmuii oOmuii nenuTens W HauMEHbIIEe oO0Iee KpaTHOE JBYX YHCEIL.
B3aumuo npocteie uncia. Anroputm EBknmnaa.

Jlenenue ¢ octaTkoM. ApudgMeTuuecKue onepanuy HaJl OCTaTKaMHu.

AJire0OpanvecKue BbIPaKeHUs

BripaxkeHre ¢ NEpeMEHHbIMU. 3HAYEHHE BBIPAKEHUS C [EPEMEHHBIMHU.
[IpeacraBienre 3aBUCUMOCTH MEXIY BETUIMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE MPeoOpa3OBaHUS aAIreOpPaMueCKUX BBIPAKCHHI.
JIoKa3aTenbCTBO TOKIAECTB.

Onxownensl. OHOWIEH CTaHAAPTHOTO BHU1a. CTENEHb OJJHOWICHA.

MHorounienbl. MHorouneH craHgaptHoro Buaa. (CTeneHb  MHOrOYJIEHa.
CnoxxeHue, BBIYMTaHUE, YMHOKEHHME W JieJieHHe MHoOrowieHoB. IIpeoOpa3zoBanue
1[€JIOTO BhIpaKeHHUs B MHOTOUWIeH. KOopHU MHOTOUJIEHA.

dopMyJibl COKpPAIIEHHOTO YMHOXKEHUS: KBaJApaT CyMMBI U KBaJIpaT pa3HOCTH JABYX
BBIpaKEHUMN, KyO CYMMBI U Ky0 pa3HOCTH JBYX BBIpaXXEHUU, PA3HOCTh KBAJIpaTOB JBYX
BBIpaKEHUH, MPOU3BEJIEHUE PA3HOCTU U CYMMBI JIBYX BBIPQXKEHUM, CyMMa U Pa3HOCTh
KyOOB JIBYX BBIPa>KEHUH.

PaznoxxeHue MHOrowieHa Ha MHOXUTENIU. BbeiHeceHHe oOIIEero MHOXKHUTES 3a
CKOOKH. MeTo 1 TpynIupOBKH.

YpaBHeHUS U HEPABEHCTBA
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VYpaBHeHue ¢ ogHoil nmepemeHHOU. KopeHb ypaBHeHus. CBoiicTBa ypaBHEHM C
OJHOW TEPEMEHHOM. PaBHOCWIIBHOCTh ypaBHEHUN. YPaBHEHHE KAK MaTeMAaTHUYECKas
MOJENb PEATBHOW CUTYaIIHH.

JluHerHOE YypaBHEHHWE C OJHOW IIEPEMEHHOW. YMCI0O KOpPHEW JIMHEWHOTO
ypaBHeHUs. PenieHre TEKCTOBBIX 3a/1a4 ¢ ITOMOIIBIO JTUHEUHBIX YpaBHEHUU. JIMHENHOE
YpaBHEHHE, COJEPKAIIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ ByMsa NepeMeHHbIMU. ['paduk JMHEHHOrO ypaBHEHHUS C JABYMS
nepeMeHHbIMU. CHUCTEMBI JIMHEWHBIX YPaBHEHUH C ABYMS MepeMeHHbIMU. [ 'paduueckuii
METOJl PELICHUS CUCTEMBl JIMHEMHBIX YPABHEHWM C JIBYMs IEpEMEHHBbIMU. Pemenne
CUCTEM JIMHEWHBIX YPaBHEHUM C JBYMs IIEPEMEHHBIMH METOJOM IIOJACTAHOBKU U
METOA0M cioxeHus. CucreMa JIByX JIMHEHHBIX YPAaBHEHHM C IByMs IEPEMEHHBIMH KaK
MOJIEJb PEATIBHOU CUTYAIUU.

DOYyHKIUU

KoopanHara Touku Ha npsmol. UuciaoBble NPOMEKYTKH. PaccTostHue MexIy
IBYMs TOYKAMU KOOPAMHATHOMN IPSIMOA.

[IpsimoyronbHast cuctema KoopauHaT. AoOciumcca W OpJuMHaTa TOYKH Ha
KOOpAMHATHON mockocTu. Ilpumepsl rpadukoB, 3agaHHbIX (Qopmyiaamu. UteHue
rpaUKoOB pealibHbIX 3aBUCUMOCTEM.

OyHKIMOHANBHBIE 3aBUCUMOCTH MEXAy BeauuuHaMu. [loHsTHE QYyHKIUM.
OyHKIMS KaK MaTeMaTH4ecKasi MOJIeb peasibHOro nporecca. O0aacTb onpeesieHus u
oOnacTp 3HaueHud QyHkimu. CriocoObl 3ananng pyHkuuu. ['padux pynkumu. [lonarus
MakCUMyMa ¥ MHHHMYMa, BO3pacTaHusd M YObIBaHHWA Ha NPUMEPAX PEATbHBIX
3aBUCHUMOCTEMN.

JIuneitnass Qyskuus, e€ cpoiictBa. ['padux nuHelHoN ¢dyHkunu. ['paduk
dynkuuu y = |X|. KycouHo-3a1anubie GyHKINN.

8 KJIACC

Yucaa v BBIYUCICHUSA

KBagparuele kopHH. ApUpMETHUYECKU KBAJApPATHBIA KOPEHb W €ro CBOICTBA.
[lonatTne wuppanmoHaIBLHOrO uYuciaa. JEeWcTBus ¢ UpPpalUOHAIBHBIMUA YHCIIaMHU.
CBoiicTBa [€WCTBUI € HppalMOHAIbHBIMU uuciaMd. CpaBHEHHE HPPALMOHAIBHBIX
quced.

IIpencraBiieHus 0 paclIMPEHUSIX YACIOBBIX MHOXKECTB. MHOKECTBA HATypaJIbHBIX,
LENbIX, PAlUOHAIBHBIX, ACUCTBUTENBHBIX uuncend. CpaBHeHHE uyucen. YHCIOBBIE
IIPOMEXYTKHU.

HerictBus ¢ octatkamu. OcTtaTku creneHel. [[puMeHeHne OCTaTKOB K PELIEHUIO
YPAaBHEHHU B LEJBIX YUCIAX U TEKCTOBBIX 33/1a4.

Pa3mepsl OOBEKTOB  OKpYyKalOUIEro MHpa, JJIMTEIBHOCTh MPOLECCOB B
oKpykaromeM Mupe. CTaHIapTHBIN BUJ YUCIIA.

AJire0OpanvecKue BbIPaKeHUs!

AnreOpanveckas npoOb. JlomycTumble 3HA4Ye€HHs] TEPEMEHHBIX B JAPOOHO-
parmoHaNbHBIX BhIpakeHUsIX. OCHOBHOE CBOMCTBO anredpandeckoi apoou. CrnoxxeHue,
BbIUMTAaHUE, YMHOXKEHUE U JIelIeHHe anreOpanueckux Apooeii. Boinenenue nenoi yactu
anredpandecKkoi 1poou.
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Panmonanehpie BbIpakeHUs. TOXAECTBEHHbIE NPEOOPa30BaHUS PALMOHATIBHBIX
BBIPAKCHU M.

JlomycTuMble  3HAQ4Y€HUSI  MEPEMEHHBIX B BBIPAXKEHHSAX,  COJEPIKAIIUX
apupMeTnyecKue KBaJpaTHble KOpHU. TOXIECTBEHHbIE MPE0Opa3oBaHUsl BhIPAKEHUN,
coJiepKalux apupMeTUuyecKue KBaApaTHbIe KOPHH.

Crenenb C 1eNbIM MOKa3aTeneM U e€ cBoicTBa. [IpeoOpasoBaHue BbIpakKeHHI,
COJIEPIKAILIUX CTEIICHH.

YpaBHeHNs U HEPaBeHCTBA

KBagpatHoe ypaBHeHue. @opMyna KOpHEN KBAJAPaTHOro ypaBHeHMs. KonnaecTBo
JNEHUCTBUTEIBHBIX KOPHEM KBaJApaTHOroO ypaBHEHHs. Teopema Buera. YpasHeHus,
CBOAMMBIE K JIMHEHHBIM YPAaBHEHMSIM WM K KBaJpaTHbIM ypaBHEeHHsIM. KBaapatHoe
YpaBHEHHME C ITapaMeTpoM. PemieHne TEeKCTOBBIX 3aJad C IOMOIIBIO KBAJIPATHBIX
YpaBHEHUM.

JpoOHO-palinoHaNbHbIE YPaBHEHUS. Pemenune IPpOOHO-paLOHAIBHBIX
ypaBHEeHUH. PemeHne TEKCTOBBIX 3aJad C IOMOIIBIO JIPOOHO-PAlMOHAIBHBIX
ypaBHeHUH. ['paduueckast uHTepnpeTalys ypaBHEHUM ¢ ABYyMsI IEPEMEHHBIMU.

Yucnosble HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepageHncTBO ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. ClOkKEHUE U
YMHOXEHHE  YHUCJIOBBIX  HepaBeHCTB.  OICHMBAaHWE  3HAYEHHsS  BBIPAKCHUS.
J1oKa3aTeabCTBO HEPABEHCTB.

[loHATHE O pelIEHNM HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO pEIICHUM
HEpaBEHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHEHOE HEpPaBEHCTBO C OJHOW IIEPEMEHHOW M MHOXECTBA €ro PEUICHUU.
Pemienne nMHENHBIX HEPABEHCTB C OAHOM NepeMeHHOW. CUCTEMBI M COBOKYITHOCTH
JIMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOW. PellleHne TeKCTOBBIX 337a4 ¢ MOMOILbIO
JIMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUUH

OO6nacth ompeneneHuss U MHOXECTBO 3HaueHUM ¢yHkimu. CrocoObl 3agaHus
byakuui. 'paduk dynkuun. Yrenue cBOMCTB QyHKiuu mo e€ rpaduky. [Ipumeps
rpa@uKoB QYHKIMMA, OTPAKAIOIIUX PEATTbHBIE MPOIECCHI.

Jlunetinas  dyHkua. DOyHKIUKA, ONUCHIBAIOIIME TMPSAMYHD W OOpaTHYIO
IPONOPIUOHATIbHBIE 3aBUCUMOCTH, UX TPAPUKH.

Oyraximn Y = kx, y = kx + b, y = k/x, y = x*, y = VX, y = |x| u ux cBoiicTaa.
Kycouno-3aanabie PyHKIIUN.

9 KUIACC

Yuciia ¥ BBIYUCTCHUS

Kopensb n-ii crenenn u ero cpoiictBa. CTENEHb C pallMOHAIBHBIM MOKA3aTeJIEM U
e€ CBOMCTBA.

AJire0OpanvecKue BbIPaKeHUs!

ToxxnecTBeHHbIE TMPe0oOpa3OBaHUS BBIPAKEHUH, COAEpXKANIMX KOpPeHb N-i
creneHu. TOXAECTBEHHBIE NMPEOOpPA30BAHMS BBIPAKEHUHN, COJEPXKAIMIUX CTENEHb C
palMOHAJIBHBIM OKA3aTEeJIEM.
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KBagpatueii  tpéxunen. KopHu kBagpatHoro TpéxwieHa. Pasnoxenue
KBaJpaTHOTO TPEXUJIEHA HA TUHEWUHbIE MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBaaparHeie ypaBHeHHs. [Ipumepbl NTPUMEHEHHII METOJIOB PAaBHOCHUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl NEPEMEHHOW, Tpauueckoro MeToJa NpHU PEHICHUH
ypaBHEHUM 3-i U 4-i CTENICHEH.

Pemenue nqpoOHO-palimoHAIbHBIX YPaBHEHUM.

Pemienne cucrem ypaBHEeHHH ¢ AByMs NEpPEMEHHbBIMM. PeleHue npocrermmnx
CUCTEM HEJIMHEWHBIX YpPaBHEHHUWA C JBYMs I€pEMEHHbIMU. ['paduueckuii Meron
pELIeHUs] CUCTEMbl HEIMHEHMHBIX YpaBHEHUN € JBYMs IepeMeHHbIMU. CHcTema ABYX
HEJIMHENHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU KaK MOJIETb PEAIbHOM CUTYALIHH.

UucnoBele HepaBeHCTBA. PenieHue JIMHEMHBIX HEpaBEHCTB. JlOKa3aTenbCTBO
HEPABEHCTB.

KBagpartHele HepaBeHCTBA C OJHOM mepeMeHHOW. PelleHne KBagpaTHBIX
HEPaBEHCTB Ipa)UueCKUM METOJOM M METOJIOM MHTEpBaJIOB. MeTOo] MHTEPBAJIOB AJis
palMOHAJIBHBIX HEpAaBeHCTB. [IpocTeiine HepaBeHCTBA C TaPAMETPOM.

PemeHne TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ JBymMs INIepeMEHHBIMHM. PelieHne HepaBeHCTBA C  JIBYMs
nepeMeHHbIMH. CUCTEMBI HEPaBEHCTB € JByMs nepeMeHHbIMU. ['paduueckuit meron
pPELICHUS CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

DOYyHKIUU

Oyukuusa. CoiicTBa PyHKIUMN: HyIH (YHKIHMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA
(yHKUIMM, TPOMEXKYTKM BO3pacTaHusi M yObIBaHUS (YyHKUWH, YETHBIE M HEUYETHBIC
(GyHKUMU, HAanOOJbIIEe U HAMMEHbIIIEEe 3HAUCHUS (YHKIUU.

KBagpatuunas @yHkius u e€ coiictBa. Mcrnosib30BaHre CBOMCTB KBaJIpaTUUYHON
bynkuu Ui pemieHust 3aaad. lloctpoenue rpaduka KBaapaTUYHON (DYHKIUU.
[Tonoxenue rpaduka KBaApaTUYHOW (PYHKIIMU B 3aBUCUMOCTH OT €€ KOd(PPUIIMEHTOB.
I'paduxu byukumii Y =ax2, y = a(x — m)>u y = a(x — m)* +n. IMoctpoeHue rpapuxoB
GYHKIIUN ¢ TOMOIIBIO MPEe0Opa3oBaHUM.

Hpob6Ho-nuneinas Gynkuus. MccnenoBanue GyHKINN.

®dyHKMs Y = X' ¢ HATYpaIbHBIM TIOKa3aTeaeM N U €€ rpaduk.

YucoBbie 10CJIe10BATEILHOCTH U IPOrPeccun

[lonsiTue  uyucioBod  mocienoBarenbHOCTH. KoOHeyHble W OECKOHEYHbIE
MTOCJIEA0BATEIBHOCTH. OrpannyeHHas MTOCJIEA0BATEIBHOCTb. MOHOTOHHO
BO3pacTaromas (yObIBaro1as) MOCJIEA0BATEIBLHOCTb. CnocoOb1 3a/IaHus
MOCJIEIOBATEIBHOCTU: ONMUCATENbHBIN, TAOJIUYHBIHN, C TOMOIIBIO (GOPMYIBI N-TO YJIeHA,
PEKYPPEHTHBIN.

Apudmernueckass W reomerpuueckas — nporpeccuu. CBOICTBa  YJICHOB
apupMeTuyecKkol W  reomerpuueckoil  mporpeccuil. @DopMynbl  N-TO  4jeHa
apu(pMETHIECKON U reoMeTpruecKoi mporpeccuii. Dopmysbl CyMMBI IEPBBIX N WICHOB
apu(pMETUIECKON U TEOMETPUIECKON mporpeccuii. 3agadun Ha MPOIEHTHI, 0AHKOBCKUE
BKJIAJIbl, KPEIUTHI.

IIpeacraBinenre O CXOOMMOCTH  MOCIEAOBATEIBHOCTH, O CYMMHPOBaHUU
OECKOHEYHO yOBIBAOIIEH TE€OMETPUUECKON TPOTPECCHH.

Meton maremaTnueckor nHAYKUUH. [IpocTenime npumMepsl.
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IMMPEAMETHBIE PE3YJIBTATDBI
K koHiy oOyuenus B 7 kjiacce oOy4arOUIMICS MOJYYUT CIETYIONIUE MPEAMETHBIC
pe3yNbTaThI:

Yucaa 1 BBIYUCTCHUSA

PanmonanbHbie ynca.

[lepexonuts OT OAHOW (OpPMBI 3amucU uuced K Apyroil (mpeodpa3oBbIBATh
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEYHYIO JECATHUYHYIO0 Ipo0b).Mcrnonap30BaTh 3anvucu OONBIIMX U MAJIBIX YHCET C
MOMOILBIO JECATUYHBIX JApoOeil u creneHedl uucna 10, 3anuchiBaTh M OKPYIJISATH
YUCJIOBBIE 3HAYEHHsI PEANBHBIX BEJIMYMH C HCIOJIB30BAHUEM PAa3HBIX CHUCTEM
U3MEPEHNN.

Hcnonp30BaTh NMOHATHS MHOYKECTBAa HATYPAJbHBIX YHCEN, MHOXKECTBA LEJBIX
YuCeJl, MHOXECTBA PAUMOHAIBHBIX YHCEI MPU PEUICHWM 3a1ad, IPOBEIACHUU
pacCyXICHUN U 10KAa3aTEIbCTB.

[TorumaTh 1 OOBACHATH CMBICT TIO3UITMOHHON 3aIMCH HATYPAJIBHOTO YHUCIIA.

CpaBHUBATH U YNIOPSAIOYUBATH PALIUOHAIIBHBIC YUCIIA.

BrInonHsTh, coueTast yCTHbIC U MUCbMEHHBIC TPUEMBI, apu(METHUECKUE TCUCTBUS
C palMOHAJbHBIMU YHCIIAMH, MCIIOJIB30BaTh CBOWCTBA YHMCEN U MpaBuja JIEUCTBUH,
NPUEMBI PAIIMOHATBHBIX BBIUYMCICHUM.

BrINOMHATH NEWCTBUS CO CTENEHSMHU C HATYPAJIbHBIMHU ITOKA3aTEISIMHU.

HaxomuTe 3HaueHHsI YUCIOBBIX BBIPAXKEHUM, COAEPKALIUX PAlMOHAIBHBIE YUCIIA
M CTENEHU C HaTypaJbHBIM IOKa3aTeJeM, MNPUMEHITh Pa3HOOOpa3HbIE CIOCOOBI U
MIPUEMBI BBIYKMCIIEHUS, COCTABIIATh U OLEHUBATh YHCIIOBBIE BBIPAXKEHUS NPU PELIEHUN
MPaKTUYECKUX 3aJ1ay U 3a7a4 U3 APYrux y4eOHbIX IPEIMETOB.

OKpyrJisTh 4uciia C 3aJaHHOM TOYHOCTBIO, @ TAKXKE MO CMBICIY MNPAKTUYECKOU
CUTYyalWH, BBIIOJHATh IPUKUJIKY U OLIEHKY PE3YJIbTaTa BBIYUCICHUH, OLIEHKY 3HAYEHUN
YHUCJIOBBIX BBIPAYKEHUI, B TOM YHKCJIC MIPU PEIIEHUU MTPAKTUUYECKUX 3a/1a4.

Pemate TekcToBBIE 3aMaun apuMETHUIECKUM CITOCOOOM, UCITIOIH30BaTh TAOJIHUIIHI,
CXEMBI, YEPTEKHU, IPYTUE CPEIICTBA MIPEICTABICHHS JAHHBIX [IPU PEIICHUU 3a1a4.

Pemate mnpakTUKO-OPUEHTHPOBAHHBIC 3aJayd, CBS3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMNOPLUUOHAIBHOCTbIO  BEIWYWH, MPOLIEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIIEHUA 3aJad C Y4YETOM OrPAaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

J1eauMOCTb.

JIoka3pIBaTh U MPUMEHSTH IIPY PELICHUH 3324 IPU3HAKU IEeIMMOCTH Ha 2, 4, §, 5,
3,6,9,10, 11, npu3Haku AETUMOCTH CyMMBI U IPOU3BEACHUS 1IETBIX YUCE.
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PacknanpiBaTh HA MHOKHUTENH HaTypajabHbIC YUCIIA.

CB00OJIHO OmepUpoBaTh MOHATHUSAMH: YETHOE YHUCIIO, HEUETHOE YHCIIO, B3aHMMHO
IIPOCTHIC YHCIIA.

Haxoaute HanbopIuii 001U JeIuTeh 1 HAaMMEHbIee 001ee KpaTHOE YHCeN U
WCIIOJIb30BaTh UX MPH PEIICHUH 3aJ1a4, IPUMEHATh aIropuT™M EBKiHa.

OrnepupoBaTh MOHITHEM OCTaTKa MO MOJIYIIIO, IPUMEHITH CBOMCTBA CPAaBHEHUH 10
MOJTYJIIO.

AJire0OpanvecKue BbIPaKeHUsI

BripaxkeHus ¢ nepeMeHHbIMH.

Hcnonb3oBath anreOpanvyeckyr0 TEPMHUHOJIOTHUIO U CHUMBOJIUKY, MPUMEHSTh €€ B
poliecce OCBOEHUS yueOHOro MaTepuala.

Haxonuth 3HayeHUsT OYKBEHHBIX BBIPAKEHUW TPU 3aJaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.

Hcrnonb30BaTh MOHATHE TOXKECTBA, BHIIOIHIATH TOXK/IECTBEHHBIE MPEOOpa30BaHMs
BBIPaKEHUH, JOKa3bIBaTh TOXKIECCTBA.

MHOrou4seHHI.

Breinonuate npeoOpa3oBaHusl 1IEJIOT0 BBIPAKEHUS B MHOTIOYJIEH IPUBEICHUEM
MOJ0OHBIX CJIaraéMbIX, PaCKPhITUEM CKOOOK.

Breinonuars geicTBus (CloXKeHUE, BRIUUTAHUE, YMHOKEHUE) C OJTHOWICHAMHU U C
MHOTOWJICHAMH, MPUMEHSATH (OPMYJIBI COKPAIIEHHOTO YMHOXEHHS (KBaapaT M KyO
CYMMBI, KBaJipaT U Ky0 pa3HOCTH, pa3HOCTh KBaJpPaToOB, CyMMa U Pa3HOCTh KyOOB), B
TOM YHCJIE JI YIPOILCHUS! BHIYUCICHUH.

OcymecTBIATh pa3i0KEHUE MHOTOYIEHOB Ha MHOYKUTEIIN C IIOMOIIBIO BEIHECEHHUS
3a CKOOKM OOIIEro MHOXHUTENS, TPYIIUPOBKU ClIaraeMbIX, TPUMEHSS (OPMYJIbI
COKpPAILEHHOIO YMHOKECHHUS.

[IpumeHsaTh mpeoOpa3oBaHUs MHOTOYJICHOB JUIsl PEIICHUs] PAa3IMYHbIX 3a/lad U3
MaTeMaTUKH, CMEXXHBIX TPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAJIBbHBIMU IIOKA3aTEJSIMHU IS
npeoOpa3oBaHUs BHIPAKCHUI.

YpaBHeHMs U HEPABEHCTBA

Pemars nuHElHBIE YypaBHEHUS C OJHOW TIEPEMEHHOM, MPUMEHSS MpaBUia
IIepexo/ia OT UCXOJHOI0 YpPaBHEHMs K paBHOCWIBHOMY eMy. [IpoBepATrs, sBisieTCA Jn
YHUCJIO KOPHEM YPaBHEHHS.

[TonGupath mpuMepsl Map YUcell, ABISIOMUXCS PEIICHUEM JTMHEHHOTO YpaBHEHHUS
C ABYMS IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpauK JIMHEHHOTO ypaBHEHUS C ABYMS
MEPEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH PUMEPHI PELICHUS YPABHEHHUS.

Pemare cucteMsl ABYyX JIMHEMHBIX YpPaBHEHHH C JABYMS IE€PEMEHHBIMH, B TOM
qucie rpau4ecku.

CocTtaBisaTe U pemaTh JMHEHHOE YPABHEHHUE WM CUCTEMY JIMHEWMHBIX YPABHECHHI
0 YCIIOBHIO 3aJa4d, WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4d
IIOJIyYEHHBIA pE3yJIbTar.

DOyHKIUU
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Koopaunate! u rpapuku.

N300paxaTh Ha KOOPJIMHATHYIO INPSMYK0 TOYKY, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpAMHATaM, Jy4YHM, OTPE3KHU, WHTEPBAJIbl, 3aIUCBHIBATH UYUCIIOBBIE IPOMEXYTKH Ha
aredpanvdeckoM s3bIKeE.

OTmeuath B KOOPAMHATHOMN MJIOCKOCTH TOYKH IO 3a/laHHBIM KOOpIMHATaM.

OyHKIWY.

CrpouTtb rpaduky JTUHEHHBIX QYHKIUH.

OnuceiBaTh ¢ MOMOIIBI0 (HYHKIIUN U3BECTHBIC 3aBUCUMOCTH MEXKIY BEIMYMHAMMU:
CKOPOCTb, BpPEMsl, pacCTOSIHUE, 1I€HAa, KOJIUYECTBO, CTOMMOCTb, MPOU3BOJUTEIHLHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apTyMEeHTa.

[lonnmats rpaduueckuii crmoco0d NPEACTaBICHUS W aHajdu3a WHGOpMaIuHy,
W3BIIEKATh U WHTEPIPETHPOBATh MHPOPMAINIO U3 TPa(UKOB pPEAbHBIX MPOIECCOB U
3aBUCUMOCTEMN.

Hcnonp3oBath cBoOMcTBA (yHKUMH [Uid aHainu3a TpauUKOB  peajbHBIX
3aBUCUMOCTEH  (HynM  (QYHKIMHM, MPOMEXKYTKHM 3HAKONOCTOSHCTBA  (PyHKLHH,
OPOMEXYTKA BO3pacTaHus U YObIBaHUS (QYHKIUHM, HauOOJIblllee M HauMEHBIIIEe
3HA4YCHUS PYHKIUN).

Hcnonp3oBath rpapuky IS UCCIENOBAHUS IPOLIECCOB U 3aBUCUMOCTEH, NpHU
pELIEHNH 3aj]a4 U3 JPYTUX YYEOHBIX NPEAMETOB U peabHOM KU3HH.

K koH1y 00yueHus B 8 kiacce oOy4arouIuiicss MOJYyYUT CIEIYIOUIUE MPEAMETHBIC
pE3yJIbTaThI:

Yuciaa v BBIYUCICHUSA

WNppannonaneHble yucia.

[ToHnMaTh ¥ UCTIOJIB30BATH MPEJICTABICHUS O PACIIMPEHUHN YMCIOBBIX MHOKECTB.

CB00OHO oOmEepupoBaTh MOHATUSMU: KBAJAPATHBIA KOPEHBb, apU(PMETUUCCKUI
KBaJIpaTHbI KOPEHb, HUPPALMOHAIBHOE YHUCIO, HAXOAWTh, OLECHHUBATH KBAaJpaTHBIC
KOPHH, HMCHOJIb3YSd MpPU HEOOXOJUMOCTH KaJIbKYJSTOpP, BBIMOJIHATH MPeoOpa3oBaHUS
BBIPAXKECHUH, COAEPKALINUX KBAPATHBIE KOPHHU, UCTIOJIb3Ysl CBOMCTBA KOPHEMU.

Hcnonb30BaTh HayaJgbHbIE NMPEACTABICHUSI O MHOXKECTBE JCUCTBUTENBHBIX YUCEII
JUISI CpaBHEHHS, OKPYTJICHHMsS]I M BBIUMCICHUHN, M300pa)kaTh JCHCTBUTEIBHBIC YHMCIIA
TOYKaMHU Ha KOOPAUHATHOU NPSMOU.

Hcnonp30Bath 3anMCcH OOJBITUX M MAJIBIX YHCEIT C TIOMOIIBIO JECATUUHBIX ApOoOei
u creneHed umcia 10, 3anuchiBaTh M OKPYIJISATH YHUCJIOBBIE 3HAYEHUS PEATbHBIX
BEJIMYMH C UCMOJIb30BAHUEM Pa3HBIX CUCTEM MU3MEPEHUM.

J1eauMOCTb.

CB00OOJIHO OMEpHUPOBATH MOHATHEM OCTaTKa MO MOJYJIIO, NPUMEHATH CBOMCTBA
CPaBHEHUM MO MOJYJII0, HAXOJIUTh OCTAaTKM CYMMBI M MPOU3BEIACHHUS 1O JTAHHOMY
MOZYJTIO.

AJire0OpanvecKue BbIPaKeHUs!

JpoOHO-parmoHaIbHBIE BEIPAKECHHUS.

Haxomute nmomycTumbple 3HAYE€HHUsS] TIEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAKEHUSIX.
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[IpuMeHATh OCHOBHOE CBOMCTBO PaIMOHAIILHON APOOH.

BeinonHaTe npuBeneHue anreOpanueckux ApoOed K oOleMy 3HaMEHaTelnto,
CJIOKEHHE, YMHOXKEHHE, JeJIEHUE alreOpandeckux ApoOei.

BbINONMHATE TOXAECTBEHHBIE TPe0Opa30BaHMUs PAllMOHAIBHBIX BBIPAKEHUM.

[IpumeHsTh TpeoOpa3oBaHUsl BBIPAKEHUN [UIsl PELICHUS pa3IM4YHbIX 337ad U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAJILHON IPAKTUKH.

Crenenu.

[IpyuMeHATP  MOHATHE  CTENEHWM C  LEIbIM  [I0KAa3aTelieM,  BBINOJHATH
npeoOpa30BaHus BbIPAXKEHUH, COAEPKAIMX CTEIEHH C LIEJBIM MOKa3aTeeM.

HppannonanbHbIe BEIPAKEHUS.

Haxomute nomyctrmele 3HAaY€HHsI NMEPEMEHHBIX B BBIPAKECHUSAX, COJIEPKALIUX
apudmeTnyecKkre KBaapaTHbIC KOPHHU.

BrinonsaTe npeoOpa3zoBaHus UppalMOHAIBHBIX BBIPAKEHUI, HCIIOJIb3YSl CBOWCTBA
KOpHEM.

YpaBHeHUS U HEPABEHCTBA

Pemiats kBagpaTHbIe ypaBHEHUS.

Pemats 1poOHO-paniiOHAIBHBIC YPaBHEHHUS.

Pemiars MHEHbIE ypaBHEHUS C MTApAMETPAMU, HECJIIOKHBIE CHUCTEMBbI JIMHECUHBIX
YPaBHECHUU C TapaMETPAMHU.

[IpoBoauTh WCCHENOBAHUS YpaBHEHUHM W CHUCTEM YypPaBHEHHH, B TOM YHUCIE C
MIPUMEHEHUEM TrpadHuuecKux MpeacTaBieHuil (ycTaHABIMBaTh, UMEET JM ypPaBHEHUE
WJIM CUCTEeMa YPaBHEHUMN pelIeHus, €ClId UMEET, TO CKOJIBKO, U TpoyYee).

[TepexoauTh OT coBeCHOU (POPMYITMPOBKHU 3a7auM K €€ aireOpandeckor MoJeIn
C OMOUIBIO COCTABJICHUSI YPABHEHUSI WJIM CUCTEMbl YPAaBHEHUU, HHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJja4¥ MOJTYyUYEHHBIN PE3yJIbTarT.

[IprMeHSITh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUSI, OLICHKH, PEIIaTh
JUHCHHBIC HEPABEHCTBA C OJHON IMEPEMEHHOM M WX CHCTEMBI, JaBaTh rpadHUUecKyro
WJUTIOCTPALMI0 MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUH

[lonumaTe W MCHONB30BaTh (YHKIIMOHAJIBHBIE TOHSATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), OINPEACNATh 3HauyeHWe (YHKIMU 10 3HAUYCHUIO
apryMeHTa, ONpeAesaTh CBOWCTBA (PYHKIIUHU TI0 €€ rpaduKy.

Crpouth Tpaduku GyHKIHHA, OMUCHIBATH CBONMCTBA YUCIOBOM (PYHKIUU TO €&

rpaduky.

K xoH1y 00yueHus B 9 kiacce 00y4yaronuiicsi MOJy4uT CIAEAYIOLIUE TPEIMETHBIE
pE3yJIbTaThI:

Yucjaa v BLIYUCTICHUS

CB0OOHO omepupoBaTh TMOHATHSAMHU: KOPEHb N-Mi  CTEMeHH, CTEeNeHb ¢
pallMOHAJIBHBIM  MOKAa3aTelieM, HaxOAWThb KOPEHb N-W  CTENEHH, CTENEHb C
palMOHANBHBIM  TIOKA3aTelieM, UCIOJIb3ys TMpU HEOOXOJAMMOCTH  KaJbKYJSTOD,
NPUMEHSTh CBOMCTBA KOPHS N-M CTENICHU, CTEIICHU C PALMOHAIBHBIM MTOKA3aTEIIEM.
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Hcnonb30BaTh MOHITHE MHOXKECTBA I[GflCTBHTGJ'IBHI)IX quCeJI IMpru pCUICHHUU 3a/1a4,
ITPOBCACHNHA paccymneHI/H?I M 10Ka3aTCJIbCTB.

CpaBHI/IBaTL 141 YHopAa40IHNBaTh I[GﬁCTBHTCJ'IBHI)IG qucia, OKPYIJITH
I[GﬁCTBI/ITCJII)HLIC 4nCild, BBIIIOJHATh IIPUKUAKY PCE3yJibTaTa BI)ILII/ICJIQHI/II‘/’I, OICHKY
YU CIIOBBIX BBIpa}KeHHﬁ.

AJire0OpanvecKue BbIPaKeHUs!

CBOOOMHO oOmepUpOBaTh MOHATHEM KBAJPATHOTO TPEXUWICHA, HAXOIUTh KOPHHU
KBaJIpaTHOI'O TPEXWICHA.

PackiiangpiBaTh KBaApaTHBINA TPEXUWIEH HA JIMHENHBIC MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars nuHelHbIE WM KBaJpaTHBIE YPAaBHEHUSA, YPAaBHEHUS, CBOJALIUECA K HUM,
IpOOHO-pallMOHANIbHBIE YPABHEHUS.

Pewrars HECI0KHBIE KBAaIpaTHBIE YPABHEHUS C IAPAMETPOM.

Pewrars MHENHbIE HEPABEHCTBA, KBAApaTHbIC HEPABEHCTBA, UCIIOJIb30BaTh METON
MHTEPBAJIOB, M300pa)kaTh PEIICHUE HEPABEHCTB HA YMCIIOBOM NpsSMOM, 3alUChIBATH
peLIeHne € IIOMOLIBIO CUMBOJIOB.

Pewars cucTeMbl IBYX JIMHEHHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMUA U CUCTEMBI
IBYX YPABHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISETCS JTUHECUHBIM.

Pemars HECHOKHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUM C TapaMETPOM.

[IpuMeHATh METOABl PAaBHOCHUIIBHBIX MpeoOpa3oBaHUi, 3aMEHbl I[EPEMEHHOM,
rpaguueckoro MeToJia Npyu pelieHuu ypaBHeHUI 3-11 U 4-i cTeneHei.

Pemare cucremsl JIMHEWHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YHMCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pewmars ypaBHeHUs, HEPABEHCTBA U UX CUCTEMBI, B TOM YHCJIE C OTPAHUYCHUSIMHU,
HaIlpuMep, B LIEJIBIX YHACIIAX.

[IpoBoauTe ucCCIIENOBAaHUS YPABHEHUW WU CHUCTEM YPaBHEHHH, B TOM YHCIE C
NpUMEHEHUEM TIpaduyecKux MpeAcTaBleHul (ycTaHaBIMBaTh, UMEET JIM YpPaBHEHHE
WIN CUCTEMa YPaBHEHHM PEILIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

Pemarb TeKCTOBbIE 3a/1auu alreOpanvyeckuM CrocoOOM C MOMOILIBI0 COCTABIICHUS
YPaBHEHH, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHs, HEPABEHCTBA W HMX CHUCTEMBI ISl COCTABJICHUS
MAaTEMAaTAYECKOM  MOJEIHA  PEaJlbHOM  CUTyallud WA T[PUKIAJHOM  3aJauH,
MHTEPIIPETUPOBATH MTOJTYUYECHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.

YucioBbIe MOCT€I0BATEILHOCTH H MPOrPeccUun

CB0OOAHO omnepupoBaTh MOHATUSIMH: 3aBUCHUMOCTb, QYHKUHUA, TpaduKk (PyHKIUH,
npsiMasi IPONOPIHMOHATIBHOCTD, JIMHEWHAs (QYHKIUSA, oOpaTHas MPOMOPLHOHAIBHOCTD,
napabona, runep06oia, KycCouHO-3aaHHast (yHKIIHSL.

UccnenoBats ¢GyHKIMio 1o e€ rpaduky, yCTaHABIMBATh CBOWCTBA (DYHKITUU:
o0JacTb OMpeeNeHusi, MHOXKECTBO 3HAYCHHM, HYIM (QYHKIHH, HPOMEXKYTKU

21



3HAKOIMOCTOSIHCTBA, MPOMEKYTKM BO3pAcTaHUs U YObIBaHMS, YETHOCTh M HEYETHOCTD,
HanOoJIbIlIee M HANMEHbIIIEE 3HAYCHHSI, ACUMIITOTHI.

Pacno3naBate KBajpaTHUHyI0 (YHKLIHIO 1O (opmylsie, MPUBOIUTH NPUMEPHI
KBaJ[PaTUYHBIX (QYHKLIUN U3 pealbHOU XKU3HH, (PU3UKU, TEOMETPHH.

OnpenensaTh monoxxkeHue rpaduka KBaApaTUYHONH (QYHKIMU B 3aBUCUMOCTHU OT €&
K02 (P UIIUEHTOB.

Ctpouth rpaduk KBaapaTHUHOW (DYHKIMH, OMHCHIBATH CBOMCTBA KBaJApaTHYHON
byHKIIMA 110 €€ TpaduKy.

Hcnonb30BaTh CBOICTBA KBAAPATUIHON (DYHKIIMH JIsI pEIICHUS 3a/1a4.

Ha nmpumepe kBaapatiuHoii ¢pyHKImH cTpouTh rpaduk ¢pyakmmn y =af(kx + b) + ¢
C MIOMOIIBIO MpeoOpa3oBanmii rpaduka Gynkmun y=F(X).

WnmocTpupoBaTh ¢ MOMOIIBIO Tpaduka peagbHyl0 3aBUCMMOCTh WM MPOIIECC IO
UX XapaKTePUCTUKAM.

Apupmerndeckasi 1 reOMeTPHUYECKas MPOrPecCHu

CB0OOOJHO omepupoBaTh MOHATUSIMU: IOCIEAOBATEIbHOCTh, apudmMeTrndeckas u
re€OMETpUYECKast IPOrPECCUM.

3amaBaTh  IOCJEIOBATEIBHOCTH  Pa3HbIMU  CIIOCOOAMH:  ONMCATENbHBIM,
TaOJMYHBIM, C TIOMOLIBIO (POPMYJIBI N-TO YJIeHAa, PEKYPPEHTHBIM.

BbINONMHATE  BBIYUMCICHUS €  HUCHOJb30BaHWEM  (opMmyn N-ro  4ieHa
apu(pMeTUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMbI IIEPBBIX N YJICHOB.

N300paxxaTs 4eHbI OCIEI0BATEILHOCTH TOYKaMH Ha KOOPAUHATHOM TUIOCKOCTH.

Pemate 3a1aun, CBA3aHHBIE C YMCIOBBIMH MOCIIEIOBATEIBHOCTSIMHU, B TOM YHCIIE
3alayd M3 pEeaNbHOW JKM3HU (C HCIOJB30BAHMEM KAJBKYJIATOPA, LU(PPOBBIX

TEXHOJIOTUH).
Pacro3HaBaTh W NPUBOAUTH  TNPUMEPHI  KOHEYHBIX W OECKOHEYHBIX
MOCIIeI0BAaTEIHLHOCTEH, OTpaHUYCHHBIX MOCJICIOBATEIHHOCTCH, MOHOTOHHO

BO3pacTaromux (yObIBAIOIINX ) TOCJIEIOBATEIHLHOCTEH.

NMeTth mpencTaBiIeHHE O CXOJIUMOCTH TIOCIIECIOBATEIHHOCTUH, YMETh HAXOIUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCUH.

[IpumMeHATh METO MaTeMaTUYECKOW MHIYKIIMU MPU PEIICHUHU 3a]1a4.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne | HammeHnoBaHue Kosunuye | IIporpammuoe OcHOBHBIE  BHAbI  JeATENbHOCTH | [eATeIbHOCTD JJIeKTPOHHbIE
pasgena  (Tembl) | CTBO coJepKaHue 00y4arIMXCcs yuuTeyas ¢ yderoMm | (umdpposbie)
Kypca 4acoB DenepajbHOMI o0pa3oBaTeJibHbIE
NMPOrpamMmbl pecypcsl
BOCIIMTAHUS
1 2 3 4 ) 6 7
1. | Ynucna | 6 PanmonansHbie CucremarusupoBath U oboramiate | IleneBoii sirius.online
BbIYMCJICHUS: yHcla. 3HAHUSA 00 OOBIKHOBEHHBIX U | OpMEHTHP:
PanmnonanbHbie CpaBHenue, JIECATUYHBIX JPOOsX. LleHHOCTH HAYYHOTO
yHciaa YOOpSAIOYMBAHUE U CpaBHMBaTh M  YHOPSIOYMBATH | O3HAHUS.
(moBTOpEHME) apudmeTuyecKue Ipobu, npeoOpa3oBbIBas pu | PopmMupoBaThH u
JIEUCTBUSA C | HEOOXOUMOCTH JECATUYHBIC NPOOU B | MPUMEHSATh HABBIKU
palroHaIbHBIMU OOBIKHOBEHHBIE,  OOBIKHOBEHHBIE B | HAOMIOACHHUS,
YHUCJIaMHU. JIECATUYHBIE, B YaCTHOCTH, B | HAKOIUJICHUS "
YucnoBast  mpsMas, | 0ECKOHEUHYIO AECATUYHYIO TPOOb. CUCTEMaTHU3alNU
MOAYJIb YHCIIA. IIpumMeHnATH pa3zHooOpa3Hble | (pakTOB,
[TporuieHTh,  3amuCh | CIOCOOBI W MPHUEMBI  BBIYUCIICHHUS | OCMBICTICHHUS OIbITa
IIPOLICHTOB B  BMJIE€ | 3HAYCHUU JIPOOHBIX BBIDQKECHUI, | B
JpoOu U 1poOH B BUJIE | COAEPIKAIINX OOBIKHOBEHHBIE U | €CTECTBEHHOHAYYHO
MPOLIEHTOB. JeCATUYHBIE JpOOW: 3aMEHATh TIPU | i M TYMaHHTApHON

Tpu OCHOBHBIE
3a/1a4v Ha IPOLIECHTHI.
PemieHne TEKCTOBBIX

3a1a4
apugMeTHIeCKUM
CITOCOOOM.
Pemenne 3amau w3
peanbHOM  MPAKTUKHU
HA dYacTh, Jpoow,
MPOLIEHTEL,
MIPUMEHEHUE

HEOOXOJUMOCTH JIECATUYHYIO JpoOb
OOBIKHOBEHHOM ¥ OOBIKHOBEHHYIO
JNECATUYHOM, MPUBOANUTH BBIPAKEHUE K
dbopme, Hambonee  ymoOHOW A
BBIUMCIICHHH, peoOpa3oBLIBATH
JPOOHBIC BBIPAKEHUS HA YMHOXCHHE W
JeNeHne  JCCATUYHBIX  Apobel K
JEHCTBUAM C LIETBIMU YHCIIAMHU.

Pentate 3a/1aun Ha 4acTH,
MPOLIEHTHI, TPOMIOPITUH, HA HAXOXKICHHE
IpoOu (TpoIeHTa) OT BEIUYUHBI |

o0acTIX MO3HAHUS,
HCCIIEI0BATEILCKOU
IeITeIbHOCTU
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OTHOILIEHUH u
IIPONOpUUI npu
peueHumn

3a7a4.3HaKOMCTBO CO
CTaHJAPTHBIM  BHUAM
yucia.

Peanbubic
3aBUCHMOCTH;
pelIeHre 3aJad = Ha
JIBUXKEHHE,  padory,

IMMOKYIIKH, HAJIOTH

BEIIMYUHBI 10 €€ apoOu (MPOICHTY),

Ipoou (mporieHTa), KOTOPBIiA
COCTaBJISIET OJHA BEJIMYHHA OT JIPYrOM.
[IpuBoauTH, pa3duparh, OICHUBATH

pa3IM4YHbIC PEUICHMS, 3aIIMCH PEUICHUN
TEKCTOBBIX 3a/1au.

Hcnonb3oBaTe TaONMIBL, CXEMBI,
YEePTEXKH, Ipyrue CpeacTBa
IIPEJCTaBICHNs JAHHBIX IPU PELICHUH
3aJ1a4H.

PaciosHaBatTh U OOBACHATH,
ONMpasiCh Ha OINpeAeNeHUs, MpsIMO
IIPONOPLIUOHAJIBHBIE " o0patHO
IIPONOPLIUOHANIbHBIE 3aBUCHUMOCTH
MEXIYy  BEIWYUHAMU; IIPUBOJUTH
IpUMEpPhl  3TUX  3aBUCUMOCTEH U3
peasbHOro MHpa, U3 JIPYTHX YueOHbIX
IIPEIMETOB.

Pemate
OpUEHTUPOBAaHHBIE
MpuUMEHEeHUe  Japo0el,  MPOIEHTOB,
psIMON u oOpaTHOH
IIPONOPIUMOHAIBHOCTEN, IPOMOPIMI

MIPaKTHKO-
3a/1a4y, Ha

DyHKIUN:
Koopannarsl
rpapuku.
DOyHKIUH

H

16

Koopaunara  Toukm
Ha IIPSMOM.
Yucnoselie
MIPOMEXKYTKH.
Paccrosinue
MEXIY
TOYKaMU
KOOPAMHATHOM
MPSMOM.
IIpssmoyronbHas
cUcTEMa KOOPJHHAT.
AOciicca u opauHaTa

TBYMSI

N300paxaTh Ha KOOPAMHATHYIO
OpSAMyI0  TOYKY, COOTBETCTBYIOILUE
3aIlaHHbIM KOoOpJauHaTam, JIy4u,
OTpE3KHU, MHTEPBAJIbI; 3alHChIBATh UX HA
anreOpanvdeckoM si3bIKE.

Otmeuats B KOOPAMHATHON
IUIOCKOCTH  TOYKM IO  3aJlaHHBIM
KOOpJMHATaM; CTpOUTh  TpaduKu

HECIJIOKHBIX 3aBUCHUMOCTEH, 3aJaHHBIX
dbopMynaMu, B TOM YHCIIE C TOMOIIBIO
M (ppoBBIX Ta00OpPATOPHUH.

IIpuMeHsTS, U3y4arhb

IMeneBoii
OPUEHTHP:
duszndgeckoe
BOCITUTaHHE
dbopmupoBanne
KYABTYPHI 3JI0POBBS

Hn_ SMOIMOHAJIBHOI'O

0JIArOIOJIVYUSL.
dopMupoBaTh

JECTPYKTUBHOTO
TIOBEJCHUS B
o0IeCTBE U

sirius.online
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TOUYKH Ha
KOOPJMHATHOU
MJIOCKOCTH.

ITpumepst

rpadukoB, 3aJaHHBIX
dbopmynamu.

Urenue rpadgukoB
peaTbHBIX
3aBUCUMOCTEH.
DyHKIMOHAIbHBIE
3aBHCHUMOCTH

MEXIy BEIUYMHAMHU.
[Tonstue GyHKUIUN.
DyHKIUA KaK
MaTeMaTh4yecKas
MOJICNIb  PeaTbHOTO
npoiiecca.

Ob6nacth
onpeeIeHus u
o0nacTh 3HaUeHUH
(GyHKIIH.

CrniocoOsr 3a1aHUS
(GyHKIHIH.

I'paduk pyHkunn

PEUMYIIECTBA, HUHTEPIIPETHPOBATh
rpaduueckuii crocod MpeacTaBICHUS U

aHajgu3a pPasHOOOpPa3HOM >KU3HEHHOM
uHpOpMaLnH.

OcBauBaTh MOHATHE (PYHKIHH,
OBJIJIEBATh (GyHKIMOHATBHON
TEPMHUHOJIOTHUEH.

Haxoauts 0051acTh onpeneneHus u
o0nacTh 3HaUeHUN (YHKIIHH.
Hcmons30BaTh
crocoObl 3a71aHus PYHKIIMH.
Hcnonp3oBaTh cBOMCTBA (QyHKUUN

pa3Iu4YHbIE

JUIL  aHanu3a TpaduKOB  pealbHBIX
3aBHCUMOCTEH (Hynu ¢byHKIMY,
IPOMEXYTKH 3HAKOIOCTOSIHCTBA

(GYHKINHU, TPOMEKYTKH BO3PACTaHUS H
yObIBaHUs (YHKIMH, HauOojbllee WU
HauMEeHbIlIee 3HaYCHUS PYHKIINN)

ndpoBoii cperne,
MMOHUMaHHE UX
Bpena Juis
¢buznveckoro u
TICHXUYECKOTO
3I0POBBSI.

IMeneBoii
OpPHEHTHP:
IlaTpuoTHnyeckoe
BOCIIMTAHUE.
dopmMHpoOBaThH
YBaXXEHUE K CBOEH
HaIlMOHAJIbHOM,
3THUYECKOH
MPUHAJICKHOCTH,
IIPUBEPKEHHOCTH K
POIHOW  KYJIBTYpE,
q00BU K CBOEMY
Hapomy.

IleaeBoii
OPUEHTHP:
LleHHOCTH HAY4YHOI'O
HO3HAHMS.

dopmMupoBaTh u
MPUMEHSTh HABBIKH
HaOIIOICHUS,
HaAKOTUICHHS "
cucTeMaTH3aluu
(akToB,

OCMBICJIICHHUS OIIbITa
B

€CTECTBEHHOHAY4YHO
W W TyMaHUTapHOM
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obnacTax IIO3HAaHUs,

HCCIIeA0BaTEIbCKOM
IEeITEIbHOCTH
Auredpanyeckue 9 Bripakenue C OBnanierhb anre6panueckoii | Ilesenoii sirius.online
BbIPaKeHMUSsI: MIEpPEMEHHBIMU. TEPMHUHOJIOTHUEH u CUMBOJIUKOH, | OPUEHTHP:
Boipaxkenusi c 3HaueHHE BBHIPAXKEHUS | IPUMEHATh €€ B IPOLIECCE OCBOCHHUS | DCTETUYECKOE
nepeMeHHbIMH C IIEPEMEHHBIMU. y4eOHOro MaTepuania. BOCIIUTAHUE.
[IpencraBienue Haxonuts 3Hauenus BelpaxkeHui ¢ | DopmupoBaTh
3aBHCHUMOCTH MEXIY | IEpEMEHHBIMU npu 3aJJaHHBIX | OCO3HAHHOE
BEIMYMHAMU B BHJIE | 3HAYEHUAX I[IEPEMEHHBIX; BBIMOJHATH | TBOPUYECKOE
bopMyIBL. BBIYMCIICHUS o (dhopmMynam, | caMOBBIpaKEHHUE,
Brruucienus MO | JOIYCTUMBIE 3HAYEHUS MEPEMEHHBIX peanu3anuio
dbopmynam TBOPYECKUX
crocoOHOCTEH B
pa3HbBIX BHIAX
HUCKYCCTBA C y4E€ETOM
POCCUNCKUX
TPaIUIINOHHBIX
JTyXOBHBIX u
HPaBCTBEHHBIX
IIEHHOCTEH, Ha
JCTETUUECKOE
00yCcTpoiicTBO
COOCTBEHHOTO OBITa
Yucaa | 10 CrermneHb c [IpuBOANTE YHCIIOBBIE u | Ilenesoii sirius.online
BBLIYHCJICHHUS: HaTypaJbHBIM OYKBEHHbIE  TNpPUMEPbl  CTENEHU C | OPHEHTHP:
CTeneHb c nmokasareneM W e€ | HaTypaJbHBIM TOKa3aTeleM, OOBSICHSIS | DCTETHYECKOe
HATYPAJIbHBIM CBOIiCTBA. 3HAaYeHUsS OCHOBAaHHUSA CTENEHU U | BOCIIMTAHHE.
nokaszarteJjieM 3amuch ~ YWclIa B | HOKa3aTens CTCIICHH, HaXOJIUTh dopmup
NECATHYHON 3HAUEHWs CTereHell Buaa a" (a2 — | oBaTh OCO3HAHHOE
MO3UIIMOHHOM mo0oe palMoHANbHOE YHCIO, N — | TBOPUYECKOE
CHCTEME CUHCJICHHSA HaTypaJIbHOE YHCIIO). CaMOBBIpa)KEHUE,
INoxnumars CMBICII 3alUCH | pean3aluio
OOoNBIINX qucen c MTOMOIIIBIO | TBOPYECKUX

JECATUYHBIX Opo0eil U cTeneHei uncia

COoCOOHOCTEN B
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10, nDpumeHsATP WX B  peaJbHBIX | Pa3HBIX BUAAX
CUTyalusax HCKYCCTBA C Y4ETOM
POCCUICKUX
TpaJULUOHHBIX
JyXOBHBIX U
HPaBCTBEHHBIX
IIEHHOCTEH, Ha
3CTETUYECKOE
00yCcTpoiicTBO
COOCTBEHHOTO OBITa
YpaBHeHust 10 YpaBHEHHE C OIHOMU Pemrate nuHeiiHoe ypaBHeHue c | IleneBoii sirius.online
CHCTEMBI nepemeHHo. KopeHb | 0THOM EpEMEHHON, IPUMEHSS IIPABUIIA | OPHEHTHP:
YPABHEHHUIA: YPaBHEHHS. nepexoja OT HUCXOAHOro ypaBHEHHUs K | LIeHHOCTM HayyHOro
JINHelHbIe CpolicTBa ypaBHEHUH | paBHOCUJIBHOMY €My 0oJjiee MIpOCTOro | IO3HAHUS.
YPABHEHUA C OnHOM nepeMeHHOH. | Buaa.  IIposepsats,  sBusgerca  au | PopmMUpoOBaTH u
PaBHOCHIIBHOCTB KOHKPETHOE YHMCJI0O KOPHEM YPAaBHEHHUS. | IPUMEHATh HAaBBIKU
YPaBHEHHUH. Onpenensts 4HCIIO KOpHEH | HaOuo1eHus,
VYpaBHeHHe KaK | JIMHEWHOI'O ypaBHEHUSI. HAKOILJICHUS 51
MaTeMaTH4YEeCKas Pemarp smHEliHOE  ypaBHEHHME, | CUCTEMAaTH3aLUU
MOJEIIb peanbHOM | coepIKallee 3HaK MOITYJIA. (akToB,
CUTYallUN. CocraBiATh M peniaTb ypaBHEHUE | OCMBICICHHSI OIIBITA

JIuHeitHoe ypaBHEHUE | MO YCIIOBHIO 3aJla4ud, | B
C OJIHOM NEPEMEHHOH. | MHTEPIIPETUPOBATh B COOTBETCTBUM C | ECTECTBEHHOHAYUYHO
Yucno KOpDHEH | KOHTEKCTOM  3a/Ja4yd  IIOJY4YEHHBIM | i M TyMaHUTApHOH
JUHENHOTO pe3yapTaT 001acTsX TMO3HAHMS,
YpaBHEHUS. HCCIIEIOBATENBCKOM
Pemenune TeKCTOBBIX JESATEIBHOCTH.
3a7a4  C  IMOMOUIBIO
JIMHEWHBIX MeneBoii
YpaBHEHUM. OpPHMEHTHP:
JIuneitnoe OcreTnyeckoe
YpaBHEHUE, BOCIIUTAHHE.
coaepIailee 3HAK dopmMupoBaTh
MOAYJIS IMOHUMAaHHE
XYI0KECTBEHHOU
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KYJIbTYpbI KaK
CpeacTBa

KOMMYHUKAIlUKM U
CaMOBBIPQOKEHUS B

COBPEMEHHOM
o01iecTBe

AJiredpanyecKne 23 OIHOYWICHBI. OBnanerpb anreopanyeckoit | IlesieBoii sirius.online
BbIPAKCHUS: Onnounen TEPMHHOJIOTHUEH u CUMBOJIMKOH, | OpHEHTHP:
MHOT0YJIEHbI CTaHJapTHOTO  BUJA. | IPUMEHSTh ed B nporecce | [leHHOCTH Hay4yHOTO

CrerneHb OTHOYWICHA. | OCBOCHUSAYYEOHOTO MaTepuaa. MO3HAHUS.

MHorouseHsl. [TpuBoUTH OJTHOYJICH u | DopmMupoBaTh u

MHorousneH MHOTOYJICH K CTaHJAPTHOMY BU]TY. NPUMCHSTh HABBIKU

CTaHJapTHOTO  BHUJA. OnpenensaTh CTENEHU OJHOYJICHA U | HAOMIOICHUS,

CreneHb MHOTOWICHA. | MHOTOWICHA. HAKOTUICHUS "

Crnoxenue, Brimonusate YMHOXEHHE | CHCTeMaTu3aluu

BBIUMTAHUE, OJIHOWICHA HA MHOTOMJICH. (hakToB,

YMHOXEHUE u BrimonusaTe CIIO)KEHHE, | OCMBICIICHHSI OMBITA

JieTIeHUE BBIUMTAHUE, YMHOXXEHUE  HJICIICHHE | B

MHOTOYJICHOB. MHOTOYJICHOB. €CTECTBEHHOHAY4YHO

[Ipeo6pa3zoBanue Haxonuts KOpHI MHOTOWIEHA. W M TYMaHHTAapHOHN

[[EJIOTO BBIPAXKEHUS B dopmyIHpoBaTh onpezeneHue | o0JacTIX MO3HAHUSA,

MHOTOYJICH. TOXKJIECCTBEHHO PABHBIX BBIPAKCHU. HCCTIE0BATENbCKOM

Kopau MHOTOYIIEHA. Hcnonb3oBath mpaBuia Ui | IEATEIbHOCTH

ToxmecTBo. JIOKa3aTeIbCTBA TOXKIECTB.

ToxaecTBeHHbBIE BeimonHsaTh TOXKJIECTBEHHBIC

npeoOpa3oBaHus npeoOpa3oBaHMsl 1EJIOTO BBIPAKEHUS B

anredpanvdecKux MHOTOYJIEH TIPUBEIECHUEM TOJOOHBIX

BBIPAKCHHM. cJIaraeMbIX, paCKphITHEM CKOOOK.

Jloka3zaTenbcTBO OcymecTBIsITH pa3ioxeHue

TOXJIECTB MHOTOYJICHOB Ha MHOXHUTEIA ITyTeM

BBIHECEHUST 32  CKOOKM  OOIIEro
MHOJKHTEJIS, METOJIOM TPYIITHPOBKH.
ITpumeHsTH npeoOpa3oBaHue
MHOTOYJICHOB IS PEIICHUS Pa3IUIHBIX
3a7a4 M3  MAaT€MaTHKH, CMEKHBIX
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MPEIMETOB, U3 pealbHON MPAKTUKH.

3HAKOMMTHCS c HUCTOPUEN
pa3BUTHUSI MAaTEMaTHUKHU
AdaredpandyecKkue 16 DopMyTbI OgnazieTh anredpanueckoii | IleseBoi sirius.online
BbIPaKeHMUSsI: COKpAILIEHHOTO TEPMHUHOJIOTHUEH u CUMBOJIUKOH, | OPUEHTHP:
dopmyJnl YMHOXXEHHS: KBaJIpaT | IPUMEHATh €€ B Tpolecce ocBoeHus | Puznueckoe
COKPANIEHHOTO CYMMBI M KBaJpar | yueOHOTO MaTepHaia. BOCIIUTAHUE
YMHOKEHU S pazHoCTH JIBYX BreInmonHsaTh TOXKJICCTBEHHBIC | (POPMUPOBAHKE
BBIPOKCHHM, KBaapar | mpeoOpa3oBaHus IICJIOr0 BBIPAKCHHUS B | KYJIBTYPBI 310POBbS
CYMMBI ~ HECKOJIbKHX | MHOTOWIEH TNPUBEACHUEM TMOAOOHBIX | ©  3MOIMOHAIBHOTO
BBIPOKCHHH, KyO | claraembIX, pacKpbeITUEM CKOOOK, C | 0JIaromnoyyyus.
CYMMBI u KyO | UCTIOJIb30BaHHEM dbopmyn | DopMupoBaTh
pa3HOCTH JBYX | COKpAIIEHHOTO YMHOKEHHUS. JECTPYKTUBHOTO
BBIPKEHHM, pa3HOCTh Ocy1iecTBIAThH paslioKeHue | MOBEJCHUS B
KBaJIPaToOB IBYX | MHOTOWIEHOB Ha MHOXHUTEIM MYyTEM | O0IIeCTBE U
BBIPKEHHIA, BBIHECEHUS 3a  CKOOKM  obmiero | nudpoBoii cpene,
MIPOU3BEJICHUE MHOKUTENS, METOAOM TPYNIUPOBKH, | IOHUMAHHE UX
pPa3HOCTH U CYMMBI | IPUMEHEHUsT (POPMYJIBI COKpAIIEHHOTO | Bpeaa IS
TIBYX BBIPXKEHUH, | YMHOKEHHUSI. ¢usnueckoro u
CcyMMa H®  Pa3HOCTb [TpumeHaTh npeoOpa3oBaHUE | ICUXHUYECKOTO
KyOOB JIBYX | MHOTOWJIEHOB JUISl PELICHUS Pa3IMYHBIX | 37I0POBbS
BBIPKECHHIA. 3a7a4 = W3  MaTEMaTHKH, CMEXKHBIX
Pasnoxenue MPEeIMETOB, U3 PEATbHON MPAKTUKH.
MHOTOYJICHA Ha 3HaKOMUTHCS c HUCTOpUEH
MHOJKHUTEIIH. pa3BUTHS MATEMATHKHU
Brinecenne  o0miero
MHOKHTEIIS 3a
CKOOKH.
MeTto1 rpynnupoBKU
Yucaa 10 JlenuMocCTh LEJIBIX [TpumensTh cBoiicTBa Aeaumoctr. | IleseBoii sirius.online
BbIYHCJICHHUS: YHCell. CBoiicTBa [TpuBOIUTH MIPUMEPBI U | OPHEHTHP:
JeJTMMOCTh JICIIMMOCTH. pacmo3HaBaTh TPOCThIE W cocTaBHBIE | [laTpuoTHdeckoe
IIpocteie U | yncia, YETHRIC U HEUETHRIC YHCIa. BOCIIMTaHUE.
COCTaBHBIE qHpca. Jloka3pIBaTh u npuMeHATh | DopMupoBaTh

YETHLIE W HEYETHLIE

MIPU3HAKYU JenuMocTu Ha 2, 4, 8, 5, 3, 6,

YBaXEHUE K CBOEH
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qHCa. 9, 10, 11, nmpu3HaKu ACIMMOCTH CyMMBI | HAIlMOHAJILHOM,
[Ipu3Haku AeIUMOCTH | U IPOU3BENEHUS LENbIX YUCEI. THUYECKON
Ha 2, 4, 8, 5, 3,6, 9, Haxomute HauOonpmmii 0OIMNN | MPUHAIEKHOCTH,
10, 11. JenuTeNns WM HauMeHbllee — oOIiee | MPUBEPIKEHHOCTH K
[Tpu3Haku 1enMMOCTH | KpaTHOE JBYX YHMCEI. pPOIHON  KYJBTYpe,
CYMMBI " Pemars NPAaKTUKO- | TIOOBH K CBOEMY
IIPOM3BEACHUS IEbIX | OPUEHTUPOBAHHbIE 3aJaud, HCIOJb3Yys | HAPOIY
YUCel MPU PEIICHUH | HAauOOJIbIIUN o0t JEIUTEND,
3ajay. HauMeHbllee oO0Ilee KpaTHOE JBYX
HaubGonpmmit o6muii | yucern.
JIeNTUTeNb u Pacrnio3HaBaTh B3aUMHO THIPOCTHIE
HauMeHblllee oOliee | yucia.
KpaTHOE JIBYX YMCEI. [TpumensTs anroput™ EBkimna.
B3anmuo IIPOCThIC ®opMyJIHpOBaAThH OIIpeACIICHUS
qucia. ANropuTM | IEJIMMOCTH HAlEJO0, YUCell, CPaBHUMBIX
EBknupa. O TAHHOMY MO/TYJIFO.
JleneHune ¢ ocTaTKoOM. BBINOTHATE I€TIEHUE ¢ OCTaTKOM
CpaBHEHHST  TEJBIX
yhcesl 10 MOAYIIIO
HaTYypaJbHOTO YHUCIIa
9. | ®dynkuuu: 14 Jluneiinas  QyHKIus, Pacrio3HaBarhb nuueiinyto | [eneBoii sirius.online
JIMHeHHast €€ CBOIICTBA. ¢yuknuio y = kx + b, onuceiBath €€ | OpUEHTHP:
¢dyHkuusn I'padux  nuHENHHOMN | CBOWCTBA B 3aBUCHMMOCTH OT 3HAYEHMH | DcTeTHyecKoe
GyHKIHIH. koa¢¢umenTos k u b. BOCIIUTAHME.
I'padux byHKIIN Crpouts  rpaduxku  juHelHoN | DopmMHUpoBaTh
y =|X|. ¢byHknnu, GyHKOIUU y = [X|, KYCOYHO- | IOHUMaHUE
KycouHno-3ananHbie 3aJJaHHOM (PYHKITUH. XyJI0’KECTBEHHOU
OYHKII Hcnonp3oBath UGPOBBIE PECYPCHI | KYIbTYPbI KaK
JUIS TIOCTpOeHus rpaduKoB GYHKIMN U | CpPeICTBa
M3YYEHHUS UX CBOWCTB. KOMMYHUKAIlMH |
[TpuBOANTE TpUMEPHl JIMHEHHBIX | CAMOBBIPQXKEHUS B
3aBUCUMOCTEN B peabHbIX IPOIECCaX U | COBPEMEHHOM
SIBIICHUSX o01iecTBe
10. | YpaBuenus " 14 VpaBHeHue ¢ IByMs CTpouts B koopauHartHoii | Ilenesoii sirius.online
CHCTEeMBbI NIEPEMEHHBIMH. IJIOCKOCTH rpapux JMHEHHOIO | OPHEHTHP:
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YPaBHEHHUIi: ['paduk  nMHEHHOro | ypaBHEHUS C JBYMSl IE€pEMEHHBIMU; | DCTETUYECKOE
CHCTEeMBbI YpaBHEHHsST C JABYMS | OJB3YACh  TpaUKOM,  NPUBOAUTH | BOCHUTAHUE.
JIMHEHHBbIX IIEPEMEHHBIMH. IIPUMEPBI PEIICHUS] YPAaBHEHMUS. dopmupoBaTh
yYPaBHEHUi CucreMbl JIMHEHHBIX Haxonuts pemieHue cucreMsl ABYX | IOHMMaHUE
ypaBHEHUH C JBYMA | JUHEMHBIX  YpaBHEHUW C  ABYMS | XyJIOXKECTBEHHOM
[IEPEMEHHBIMH. [IEPEMEHHBIMH. KYJIbTYpPbI KaK
['padmyeckuit meton CocraBiATh M pemaTbh CHCTEMY | CPEICTBA
pelieHus CUCTEMBI | IByX  JIMHEHHBIX  YpaBHEHHMH IO | KOMMyHHKalluu U
JUMHENUHBIX YPaBHEHUM | YCIOBUIO 33Jaul, UHTEPIPETHUPOBATh B | CAMOBBIPAXKEHUSA B
c JIBYMsI | COOTBETCTBUM C KOHTEKCTOM 3aJayd | COBPEMEHHOM
MIEPEMEHHBIMM. MOJIyYEHHBIN pe3ysbTaT oOrmiecTBe
Pemenue CUCTEM
JUHENUHBIX ypaBHEHUU
c JIBYMS
MepEMEHHBIMU
METOJIOM
MIOJICTAHOBKH u
METOJIOM CJIOKEHHUSI.
Cucrema JIBYX
JIMHEUHBIX YpaBHEHUU
c JBYMSI
NIEPEMEHHBIMU KaK
MO/IENTb peabHOM
CUTyalluu
11. | oBTOpeHHe, IToBTOpenue BriOuparh, NpUMEHATH OleHUBaTh | LleseBoii sirius.online
o0o0wmenue, OCHOBHBIX IIOHATUI U | CITOCOOBI CPaBHEHHUS YHCEIl, | OPHEHTHP:
CHCTEeMATH3ALHA METOJOB  Kypca 7 | BBIUHCIICHUH, TOKJECTBEHHBIX | LIECHHOCTH Hay4yHOro
3HAHUH Kjacca, o00oOmeHue | mpeodpa3zoBaHUM anreOpanvecKux | MO3HAHMUS.
3HaHUU BBIDAKECHUM, pelleHus YypaBHEHHU U | PopMHUpOBaAThH 5
CUCTEM ypaBHEHUH, 3a/laHusl (PYHKIMH, | IPUMEHATh HAaBBIKU
aHaJM3a ¥ MOCTPOEHUS UX IPpaUKOB. HaOIOCHNUS,
Hcnonp3oBath  (YHKIHMOHATIBHO- | HAKOIUICHUS u
rpadpuyeckue  OpPEACTaBICHUS  JUIA | CUCTEMaTH3aluu
perieHus 3a1ad. (hakToB,
OcCy1ecTBISITh CaMOKOHTPOJIb | OCMBICIIEHUSl OIbITA
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BBITIOJTHAEMBIX JICUCTBUI u|B
CaMOIIPOBEPKY pe3yibTaTa | €CTECTBEHHOHAYYHO
BBIYUCIICHUM, npeoOpa3oBaHuid, | © W T'yMaHUTapHOU
MOCTPOEHUH. o0JacTsx IMO3HaHUS,
Pemate 3amaum U3 peajbHOM | MCCIEI0BATEIbCKOM
JKU3HU, TPUMEHSITh MaTEMaTHYECKHUE | IeSATEIbHOCTH
3HAHUA AJIS pelIeHMsl 3a7ad U3 JIPYrux
MPEAMETOB.
Pemars TEKCTOBBIE 3a1auu,
CpaBHHBATh, BEIOMpATH CIOCOObI
pelieHus 3a1a4n
Oowmee KOJINYECTBO 136
4acoB MO NporpamMmme
8 KUIIACC
Ne HanmenoBanmne | Koauuec | [Iporpammuoe OcHoBHBIE BHABI JeATeJdbHOCTH | JeATeabHOCTH JJIeKTPOHHbIE
pa3aena (Tembl) | TBO cojepkaHue 00yyarImmxcs yuuTeJass ¢ y4uyeroM | (uu¢posBbie)
Kypca JacoB DenepanbHOH o0pa3oBaTe/bHbIC
NMPOrpamMmbl pecypchl
BOCIUTAHUS
1 2 3 4 5 6 7
IToBTOpEHME 7 [ToBTOpEHHE BoiOupars, npuMeHsTh oleHuBarh | IleseBoi sirius.online
OCHOBHBIX TIOHITHH U | CIIOCOOBI CpaBHCHHUS Ylcell, | OPUEHTHP:
METOJIOB Kypca 7 BBIUMCIICHHH, TOKJECTBEHHBIX | LICHHOCTH HAy4yHOTO
KJ1acca, 00001IeHne npeoOpa3oBaHUA anreOpanvecKux | MO3HAHMUS.

3HaHUU BBIPDAKECHUM, pELIECHUs YPaBHEHUU U dopmup
CUCTEM ypaBHEHUH, 3aaHusl (PYHKLH, | OBaTh U MPUMEHSTH
1. aHaJM3a ¥ MOCTPOEHUS UX IPpaUKOB. HaBbIKU
Hcnonp3oBath  (hyHKIMOHATBHO- HaOJI0/1eHuS,
rpaduyeckue  OpEeACTaBICHUS  JUIs HAKOIUIEHUS U
pelIeHns 3a1ad4. CUCTEMATH3aLU1
Ocy1ecTBisITh CaMOKOHTPOJIb ¢axToB,
BBITOJIHAEMBIX JNEeNCTBUI U | OCMBICJIICHMS OIIBITA
CaMOIIPOBEPKY pe3ysbraTta B
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BBIYNCIICHUH, npeoOpa3oBaHuil, | €CTECTBEHHOHAYYHO
IIOCTPOEHUM. 1 1 TyMaHUTapHOU
Pemate 3agaunm M3  peanbHON | 0o0NacTsAX MO3HAHUA,
JKU3HHM, IIPUMEHATh MAaTEMAaTHYECKHUE | UCCIIEN0BATEIbCKOU
3HAaHUA JJIS PEUICHHs 3a7ad U3 IPYrux JESATEIIBHOCTH
IIPEAMETOB.
Pemartp TekcTOBBIE 3a1a4H,
CpaBHUBATbh, BEIOMPATH CIIOCOOBI
pelIeHus 3a/1a491
Yucaa u 17 KBaapaTHbie KOpHH. dopmyTupoBaTh onpenenenue | IleneBoii sirius.online
BbIYHMCJICHHS: Apudmernueckuit KBaJpaTHOrO  KOpPHA M3  4UCJA, | OPUEHTHP:
KBa/IpaTHbIN KBaJIpaTHbI KOPEHb U | apu(METUUYECKOr0 KBaJAPAaTHOTO KOpHS. | Pusnyeckoe
KOpPEeHb €ro CBOMCTBA. [TpyMeHATh Onepannio U3BJICUEHUS | BOCOUTAHUE
ITonsTne KBaJpaTHOTO  KOpHA M3  4ucia, | GopMHUpOBaHUE
UPPaLMOHATIBHOTO UCIIOJIB3YS pu HEOOXOUMOCTH | KYJAbTYPbI 3/10pPOBbS
qyucia. KQJIBKYJIATOP. U 3MOLHOHAIBHOTO
HenictBus c OneHuBaTh KBaJpaTHbIE KOPHM | OJIArONOJTYYHMSL.
VUPPALMOHAIBHBIMU LHEIbIMM  YUCIAMHM  MAECATUYHBIMH | POpMHUpPOBATH
YHUCIIAMH. IpoOsMu. JECTPYKTUBHOTO
CaoiicTBa AeiicTBHi CpaBHUBaTh U  YIOPSAIOYMBATH | IOBEICHUS B
C UppalMOHATIBHBIMU | pallMOHAIBHBIE M  UPPALMOHAJIbHbBIE | OOLIECTBE U
YUCIIaAMH. yHhclla, 3aluCcaHHble C  IOMOIIBIO | HU(PPOBOI cpere,
CpaBHeHue KBaJIpaTHBIX KOPHEM. NOHMMAHHE UX
UPpaLMOHATIBHBIX BelImmonsaTh onepanuu ¢ | Bpena ais
qucell. UPPALMOHAIILHBIMU YUCIIAMH. ¢buznveckoro u
MHoXkecTBO VcceoBaTh  ypaBHEHHE  X°=a, | [ICHXHYECKOTO
JENCTBUTEIBHBIX HaXOJUTh TOYHbIE M TNPUOIMKEHHBIE | 3M0POBBS.
YHCEN. 3Ha4YeHUs KopHeH pu a>0.
IIpencrasnenus 0 Hccnenosars ceorictBa | IleneBoii
paCIIMPEHUSIX KBaJPaTHBIX KOpHEH, IIPOBOJS | OPUEHTHP:
YHUCJIOBBIX MHOKECTB. | YHCIIOBBIE JKCIIEPUMEHTBI ¢ | Ilarpuornyeckoe
Jomnyctumslie HCII0JIb30BaHNEM KaJIbKYJIATOPA | BOCHIUTAHUE.
3HAYEHUs (koMIBIOTEPA). Dopmup
IIEPEMEHHBIX B Jloka3pIBaTh CBOICTBA | OBATh yBa)KCHUE K
BBIPAXEHHUSIX, apu(METHUECKUX KBaJIpaTHBIX KOPHEH; | CBOeH
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coJIeprKalnx
apudmeTnueckue
KBaJIpaTHbIE KOPHHU.
ToxaecTBEeHHbIE
npeoOpa3oBaHus
BBIPAKECHUM,
coJIeprKalInx
apupMeTuIeCcKue
KBaJIpaTHbIE KOPHU

OPUMEHATh HX JUIsl IIpeoOpa3oBaHus
BBIPAKCHUM.
BeimonsaTe peoOpa3oBaHUs

BBIPQXCHUI, COAEpKallUX KBaJpaTHbIE

KOpHU. BpIpakaTh TmepeMeHHBIE U3
dbopmyL.

Boruncnars 3Ha4eHUs BBIPAKEHUH,
COIepXaIIMX  KBaJpaTHbIE  KOPHH,
UCIIONB3YS pu HEOOXOIUMOCTH
KaJIbKYJIATOP.

Hcnonp3oBaTh B XO0J€ PCUICHUA
3aaa4 SJICMCHTApPHBIC MPCACTABJICHHA,

HaIlMOHAJILHOM,
3THUYECKOM
MPUHA]ICKHOCTH,
MIPUBEPKEHHOCTH K
POIHOM KYyJbTYpE,
T100BH K CBOEMY
Hapoay

CBSI3aHHBIE c npUOIMKEHHBIMU
3HAYEHUSIMU BEJINYMH.
3HaAKOMUTHCS c HUCTOpUEH
pa3BUTHS MAaTEMaTHKHU
YpaBHeHuss u 20 YucnoBele dDopMyIIpoBaTh cBoiicTBa | IleseBoii sirius.online
HepaBeHCTBA: HEPaBEHCTBA. YHCIIOBBIX HEPaBEHCTB, | OPUEHTHP:
HEPaBEHCTBA CBolicTBa YHCIOBBIX | WIUTIOCTPUPOBATh UX Ha KOOpAMHATHOM | LleHHOCTH HaydHOro
HEPaBEHCTB. IPSIMOM, I0Ka3bIBATh alNreOpanveckH. [IO3HAHUS.
Jloka3zaTenbcTBo OuenuBaTte 3Ha4YeHMs BbIpakeHus, | PopMupoBarhb u
HEPaBEHCTB. UCIIOJIb3YSl HEPAaBEHCTBA. MPUMEHSTh HaBbIKU
Hepasenctso C [TpuMeHsTH CBOWCTBA HEpPaBEHCTB | HAOMIOJCHHUS,
MEePEMEHHOM. B XO/I€ pelIeHUs 3a/1a4. HaKOIUICHUS u
Crporue u HecTporue OnpenensTs pPaBHOCUJIBHBIE | CUCTEMATU3ALUU
HEpPaBEHCTBA. HEpPaBEHCTBA. (hakToB,
Crnoxenue u [IpyBoauTE TpUMEpPHI PEIICHUN | OCMBICIEHHS OIBITA
YMHOXEHUE HEPABEHCTB. B
YHCIIOBBIX Pemarp nMHeEliHbIE HEPAaBEHCTBA C | €CTECTBEHHOHAYYHO
HEPABEHCTB. OJTHOU IIEPEMEHHOM, CUCTEMBI | i M TYMaHHUTAPHOH
OuenuBanue JUHEWHBIX HEPaBEHCTB, M300paxarh | 00JacTAX MO3HAHUS,
3HAYEHUS BBIPAKCHUS. | PEIIEHUE HA  YHMCIOBOM  NIPSIMOM, | MCCIEA0BATEIbCKOM
[lonsiTne O peweHUM | AOKa3bIBATh HEPABEHCTBA. JESTENIBHOCTH

HEPaBEHCTBA C
OJIHOWM NIEPEMEHHOM.

Penrate TekcTOBBIE 3amadyd  C
IIOMOUIIBIO HHHeﬁHLIX HepaBeHCTB C
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MHOKeCTBO pelIeHu
HEpaBEHCTBA.
PaBHOCHUITbHBIE
HEpaBEHCTBA.
Hepasencrso-
CJIEZICTBHE.
Yucnoselie
MIPOMEKYTKH.
JIuneitnoe
HEPABEHCTBO C OJIHOU
MIEpEMEHHOMN

U MHOXECTBO  €ro
pelIeHU.

Perienne  TMHEMHBIX
HEPaBEHCTB C OJIHOM
IIEPEMEHHOM.
Cuctembl TUHEHHBIX
HEPABEHCTB C OJIHOU
nepeMeHHoi. Perenne
TEKCTOBBIX 3aJad C
MOMOIIBI0  JIMHEMHBIX
HEPaBEHCTB C OJIHOU

OJHOM EPEMEHHOM.

Hccenenosars JIMHEHHOE
HEpPABEHCTBO C OJHOM MEPEMEHHOH ¢
rapamMeTpoOM.

3HAKOMUTHCS c UCTOpUEH

pasBUTHS anredpsl

IlepemenHoM
YpaBHeHust 17 KBaapatHoe Pacrnio3naBath ypaBHeHus ¢ oxHoi | IleseBoii sirius.online
HEpaBeHCTBA: YPaBHEHUE. NIEPEMEHHOM, KBaJIpaTHbIE YPABHEHUS. | OPHEHTHP:
KBaJIpaTHbIE dopmyna KOpHEM Onpenensars PaBHOCHUJIBHBIE | DCTETHUYECKOE
YPaBHEHUA KBaJPaTHOTO YpaBHEHUS. BOCHUTAHMUE.
YpaBHEHUS. IIpumensaATs cBoMcTBa ypaBHeHUH ¢ | DopmMupoBaTh
Konnuectso OJIHOU IIEPEMEHHOM. OCO3HaHHOE
JIEUCTBUTEIbHBIX 3anuceiBaTh  (GOPMYITy  KOpPHEH | TBOPUECKOE
KOpHEH KBaJpaTHOIrO | KBaJPAaTHOTO  YpPaBHEHHUs;  PEIIaTh | CAMOBBIPAXKEHUE,
YpaBHEHUS. KBaJpaTHbIE YPAaBHEHUS — IIOJHBIE U | PEAU3ALHUIO
Teopema Buera. HEIIOJIHEIE. TBOPYECKUX
YpaBHeHus, Onpenensars KOJIMYECTBO | CTOCOOHOCTEM B
CBOJIMBIE K | JCMCTBUTEIBHBIX KOpHEW KBaJIpaTHOTrO | Pa3HbIX BHJIAX
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JIMHEHHBIM YPaBHEHHS. UCKYCCTBA C Y4ETOM
YPaBHEHUSAM WU K HabGmronate ¥ aHaIM3UpPOBATH | POCCUMCKUX
KBaJIpaTHBIM CBS3b MEXIY KOPHSIMHU U | TPaIULUOHHBIX
YPaBHEHUSIM. Ko unreHTamMu KBaJIpaTHOIO | JTyXOBHBIX u
KBanpatHoe YPaBHEHHS. HPABCTBEHHBIX
ypaBHEHUE c ®opMynnpoBath TeopeMy Buera, a | IeHHOCTEH, Ha
IIapaMETPOM. TaKkXke OOpaTHyI0 TeopeMy, NPUMEHATh | ICTETUYECKOE
Pemenne kBagpaTHBIX | 3TH TEOPEMBI JUIsl pEIICHU 3a/1a4. 00ycTpoiicTBO
YPaBHEHUU c ITpoBoauTh npocTeiime | COOCTBEHHOro ObITa
napaMmeTpami. MCCJIEIOBaHMsI KBAJPAaTHBIX ypaBHEHUI.
Pemenue Pemartb TekcToOBBIE 3a1a4H.
KBaJIpaTHBIX 3HAKOMUTHCS c ucTopuei
YPaBHEHHUH, pa3BUTHS MaTEMaTHKU
coJIeprKaIInx 3HaK
MOJYJIS.
YpaBHeHue Kak
MaTeMaTH4YEeCKast
MOJEb peanbHOI
cutyanuu. Pemenue
TEKCTOBBIX 3a1ad C
MOMOIIbIO
KBaJIpaTHBIX
ypaBHEHUU
Ajredpanyeckue 16 PannoHanbHbIE 3anuchIBaTh anreOpanueckue | IleneBoi sirius.online
BbIPaKeHUSI: BBIPAXECHUS. BbIpakeHUs. HaxoauTe [IomycTUMBIE | OpHEHTHP:
ApPOOHO- ToxnecTBeHHbIE 3HaYeHUs TNEepeMEHHbIX B JpoOHO- | LleHHOCTH Hay4YHOro
pPanMoHAaJ/IbHbIE npeoOpa3oBaHuUs palOHaIbHBIX BBIPAKEHUSX. HIO3HAHUS.
BbIPasKeHHU S paroHaIbHBIX BrimonHsaTe yncioBsle | DopMupoBarthb u
BBIPAKCHU. IIOJICTAHOBKM M BBIYUCIIATH 3HAUYECHHUE | IPUMEHATh HABBIKU
Anrebpanyeckas IpoOW, B TOM 4YHCIE€ C TOMOIIBIO | HAOTIOICHNUS,
npoOb. JlomycTuMble | KalbKYJISATOpA. HAaKOIUICHHUS u
3HAYCHUS DopmMynMpoBaTh OCHOBHO€ | CHCTEMaTU3alnN
IIEPEMEHHBIX B | CBOMCTBO anreOpanyeckoil aApoOH U | (HakTos,
JpoOHO- OPUMEHATh €ro JUlsl NpeoOpa3oBaHUsS | OCMBICIEHUS OIbITA
panuoHaIbHBIX TIpOOeii. B
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BBIPKCHUSIX. BeimonssATh TOKICCTBEHHBIE | €CTECTBEHHOHAYYHO
OcHOBHOE  CBOMICTBO | mpeoOpa3oBaHUs palMoHaIbHBIX | I W T'yMaHUTapHOH
anreOpanyecKon BBIP)KCHUIA. 00JacTsIX TMO3HAHMS,
JIpoOH. BrinonuaTh JNEHUCTBUS C | UCCIea0BaTENbCKOM
Crnoxenue, anreOpanyecKUMH ApoOsSIMU. | NEATEITLHOCTH
BbIYHTAHUE, [TpumeHsITH npeodpazoBaHus
YMHO)KEHUE Y | BBIPOKEHHI IS PEIICHUS 3a/1a4.
JieTIeHHe Bripaxathb NIepPEMCHHBIE u3
anreOpanvecKux bopmyn (pusmueckux,
npobei. TCOMETPUUYCCKHUX, OTTHCHIBAIOIITUX
BosBenenue OBITOBBIE CUTYAIIHH )
anreOpanvdecKom
JIpoOY B CTETICHb
YpaBHeHust U 18 JpoGHo- Pacno3naBatb npoOHo- | IleneBoii sirius.online
HepaBeHCTBA: palrroHaIbHbIE palroHaIbHbIe ypaBHEHUSI. OpHWEHTHP:
ApPOOHO- ypaBHEHUS. Pemate  apoOHO-panMoHaNbHBIE | DCTETUYECKOE
pauMoHAaIbHbIE Permenune JIpOOHO- | ypaBHEHUS, CBOJASIIMECS K JIMHEHHBIM | BOCOUTAHUE.
YPaBHEHHUA paIMOHAITLHBIX WIM K KBaJpaTHbIM  ypaBHEHHsM, | DopMHUpOBATH
ypaBHEHUH, HCIIOJIb30BAaTh METOJI 3aMEHBI | 0OCO3HAHHOE
CBOJIALLINXCS K | IEPEMEHHOM. TBOPYECKOE
JUHEWHBIM WM K Pemats TEKCTOBBIC 3a/lay¥l | CaMOBBIpaXKEHHE,
KBaJIPaTHBIM anreOpanvIecKum CTIOCOOOM: | peaH3aIuio
YpaBHEHUSIM. MEPEXOIUTh oT CJIOBECHOM | TBOPYECKHX
Pemenue JIpoOHO- | (GOPMYITUPOBKUA  YCJIOBHUS 3aJauyd K | CHIOCOOHOCTEH B
parroHaIbHBIX anredpandecKou MOJIeTTH MyTéM | pa3HbIX BHJIaX
YpPaBHCHHWI METOJIOM | COCTaBJICHHS  ypaBHEHHWS;  pEIIaTh | HCKYCCTBA C YIETOM
3aMEHbI TIEPEMEHHOM. | COCTAaBICHHOE ypaBHEHUE; | POCCUHUCKHUX
Pemerrie  TEKCTOBBIX | HHTEPIPETUPOBATH PE3YJIbTAT. TPaIUIINOHHBIX
3alad ¢ TIOMOIIBIO Hcnonb3oBath rpadUyecKyro | TyXOBHBIX u
IpoOHO- WHTEPIIPETAIIMIO YPABHCHHA C JIBYMS | HDABCTBEHHBIX
parroHaIbHBIX MEPEeMEHHBIMU [IEHHOCTEH, Ha
YpaBHEHUH. 3CTETHYECKOE
I'papuueckas o0ycTpoiicTBO
WHTEPIpETaIHs coOcTBeHHOTO OBITa

YpPAaBHEHUN C JBYMs
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NEPEMCHHBIMU

DyHKUNH

17

Ob6unacTh
onpeeaeHus u
MHOKECTBO 3HAYEHUI
¢byakuun.  CrocoOsl
3a1aHus (QYHKIHA.
I'padux byHKIINH.
Yrenne CBOICTB
byHKIIUN o eé
rpaduky.
[Tpumepsl
dyHKumi,
OTPAXKAKOIINUX
peabHbIC MPOIECCHI.
DyHKIMH,
OTUCHIBAIOIINE
npsIMyt0 U 0OpaTHYIO
MIPOTIOPITUOHAIBHBIE
3aBUCHUMOCTH, ux
rpaduxu.

DOyHKIMHU y = X2, y =

X3, yzg, y=Vx u ux

CBOMCTBA

rpaduKoB

Hcnonb30Bath  (yHKIMOHATIBHYIO
TEPMUHOJIOTHIO U CUMBOJIHKY.

Haxoautb 001acTh onpeneneHus u
MHOY€ECTBO 3HAYCHUH (PyHKIIHU.

Bbruucnate 3HaueHUs (QyHKIHA,
3aJIaHHBIX dbopmynamu (pu
HE00X0UMOCTHU UCII0JIb30BaTh
KaJbKYJISATOP); COCTABIATh  TaOJUIIbI
3HAYCHUH QYHKIUH.

OrnuceiBaTh cBOMCTBA (DYHKIIMU Ha
OCHOBE e rpaduIecKkoro
MIPEACTABICHMUS.

Haxomuts ¢ mnomompio rpaduka
GbyHKIMH ~ 3HaYeHHE ~ OJHOM W3
paccMaTpuBaeMBbIX BEJIMYMH 1o
3HAYEHHUIO IPYrou.

UccnenoBath npuMepsl rpaduKoB,
OTPAXKAIOIIHUX pEAIbHBIE IPOLIECCH U
SBJICHUS. [IpuBoauTh IpUMEpBI
IIPOLIECCOB W SBJIICHUN C 3aJaHHBIMU
CBOMCTBAMH.

BeIpaxats bopmynoit
3aBHCUMOCTb MEX/y BETUUHMHAMHU.

OnucelBaTh XapakTep H3MEHEHUs
OJIHOM BETUYMHBI B 3aBUCUMOCTH OT
U3MEHEHUS JPYTOH.

Pacno3znaBaTh BHIBI H3y4aeMbIX

byHKINH.
Lo 2
Crtpouts rpaduku GyHKIHHN y = X°,
— 3 =k =
y =X, y_;1 y_\/;
Hcnonb30BaTe GyHKIMOHAIBHO-
rpaduyeckue  MpeaCTaBICHHS I

pEIIECHUs U MCCIENOBAaHUSA YPABHCHUIH
CUCTEM YpaBHEHUM.

IMeneBoii
OpPHEHTHP:
IleHHOCTH HAy4YHOTO
IIO3HAHMSA.

dopmMupoBaTh U
IPUMEHSATh HaBBIKU
HaOII0ACHUS,
HAKOTUICHUS u
CUCTEMAaTH3alUH
(hakToB,

OCMBICIICHUS OIIBITA
B
€CTECTBEHHOHAYYHO
U U TyMaHUTapHOU
001acTIX MO3HAHUS,
HCCJIEI0BATEIbCKOM
JeITeIbHOCTU

sirius.online
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[TpumensaTs 1HUQPPOBBIE PECYPCHI
Ul TOCTpOCHHsSI  rpadukoB |
MCCJICIOBAHMS CBOMCTB (DYHKIIHIA

Aaredpanyeckue
BBIPA/KeHHS:
CTeleHu

Crertedp € ILIETBIM
IoKa3aTeJieM U eé

CBOICTBA.
CrangapTHbIN BUI
qHpcIa.

Pa3zmepsl  00BEKTOB
OKPY’KaIOIIET0 MHpA,
IUIATENBLHOCTD
MIPOIIECCOB B

OKpYZKaromemM MUpe

®opMyIIHpOBaThH ompeacieHue
CTEIECHHU C LEJIBIM [IOKa3aTeIIEM.

@opMyIMpOBaTh, 3allUCHIBAThL B
CHUMBOJINYECKOU bopme u
WJUTFOCTPUPOBATH IIPUMEpPaMU CBOWCTBA
CTEIEHM C LENIBIM [IOKa3aTEIIEM.

IIpuMeHATH CBOMCTBA CTEIIEHM IS
npeoOpa3oBaHus BBIPAXCHU,
COolepXKalMX  CTENEHM C  LEJIbIM
IIOKa3aTeJIEM.

BremomHATE NEUCTBHUSA C YHCIaMHU,
3allUCAaHHBIMM B CTaHIAPTHOM BHJE
(YMHOXX€HUe, JAelieHue, BO3BEICHHE B
CTETICHb ).

ITonyuaTs IIpEACTaBICHUE 0
3HAYUMOCTHU JIEHCTBUTENIBHBIX YUCEN B
MIPAaKTHYECKON NEeATEIbHOCTH YEI0BEKa.

AHaIM3UpoBaTh U JIENATh BBIBOJBI
0 TOYHOCTH MPUOTIHKEHUS
UPPALMOHAIILHOTO YMCIIA MIPU PELICHUH
3am1ad.

OxpyrisTh UppaliOHAJIbHBIE
qyucna, BBITNOJIHATH MPUKUAKY
pe3yinpTaTa  BBIUMCICHHMHM,  OLIEHKY
3HAQYEHHM YMCIIOBBIX BBIPAKECHUU

IMeneBoii
OPHEHTHP:
LleHHOCTH HAy4YHOTrO
HO3HAHUS.
dopmMHpoOBaThH
HaBbIKU
KPUTHUYECKOTO
MBIILICHHUS,
ONpeAcIICHUS
JIOCTOBEPHOM
Hay4HOU
uHdopmanuu u
KPUTHKHU
AQHTUHAYYHBIX
MIpEACTABICHUM.

IMeneBoii
OPHEHTHP:
OcreTnyeckoe
BOCIIUTAHUE.
®opmMHpoBaTh
OCO3HaHHOE
TBOPYECKOE
CaMOBBIpaXKEHUE,
peanu3anuio
TBOPYECKUX
CIOCOOHOCTEM B
Ppa3HbIX BHJIAX
HCKYCCTBA C YYETOM
POCCHUMCKHX
TPaAUIIMOHHBIX
AYXOBHBIX )41

sirius.online
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HPABCTBCHHBIX

LICHHOCTEH, Ha
ICTETHYECKOE
00yCTpOiicTBO
COOCTBEHHOTO OBITA
Yucaa JleneHre ¢ OCTaTKOM. DOpMyJIHPOBAThH onpenenenus | LleneBoii sirius.online
BbLIYHCJICHHS: CpaBHeHus IEJBIX | JACTMMOCTH HAIeNIO, YUCEN, CPABHUMBIX | OPHEHTHP:
JAEJIHMOCTh gucell 1O MOAYIIO | IO JAHHOMY MOJYITIO. Dusnyeckoe
HATYpPaJIbHOTO YHUCIIA. BeInonHATE AeneHne ¢ 0OCTaTKOM. BOCIIMTAHUE
CaoiicTBa CcpaBHEHUI JlokaseIBaTh u MIPUMEHSITH | JOPMUPOBAHUE

10 MOYJIIO.
OcTtatku CcymMMBbl U
HPOU3BEICHUS o

JAHHOMY MOJYJIIO

CBOMCTBa CpaBHeHI/Iﬁ 110 MOAYIJIO.
HaXOI[I/ITI) OCTaTKM CYMMbI H
MMPOU3BCACHUSA 110 JAHHOMY MOIYJIO

KYJIBTYPBI _37I0POBbS
U OMOIMOHAIEHOTO
0JIaronoIy4us.
®opMupoBarTh
JIECTPYKTUBHOTO
TTOBE/ICHUS B
o01iecTBe U
uudpoBoii cpere,
MOHUMAaHUE UX
Bpena JuIs
¢buznyeckoro u
TICUXUYECKOTO
3JI0POBBSI.

MeneBoii
OpPHMEHTHP:
IlatproTHyeckoe
BOCITMTAHHE.
dopmMupoBaTh
YBaXEHUE K CBOEH
HaIlMOHAJILHOM,
STHHYECKOU
MPUHAJICKHOCTH,
MPUBEP)KEHHOCTH K
POIHOW  KYJIBTYpE,
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JO0BH K  CBOEMY
Hapoxy
10. | IloBTOpEeHHE000 10 [ToBTOpEeHME BeiOupars, npumeHnsaTh oneHuBathb | IleneBoii sirius.online
OlIeHNe,cUCTeMA OCHOBHBIX MOHSATUN U | COCOOBI CpaBHEHUS 4uCell, | OPUEHTHP:
TH3AUMSA 3HAHUT METO/I0B KypCOB 7 U 8 | BBIUUCIICHUH, TOXJECTBEHHBIX | DCTETUYECKOE
KJIaccoB, 0000IIeHue | mpeoOpa3oBaHMil BBIPAKEHHA, PEIICHHs | BOCHUTAHUE.
3HAHUU YpaBHEHUH M CHCTEM YypaBHEHUM, | DopMUpOBaThH
HEPABEHCTB, TOCTPOCHUS I'Pa(UKOB. MOHUMaHUE
Ocy1iecTBIsTh CaMOKOHTPOJIb | XyI0KECTBEHHOU
BBITIOJIHSIEMBIX JeHCTBUM U | KyJbTYpBI KaK
CaMOIIPOBEPKY pe3ynbTara | CpeicTBa
BBIYMCIICHH, npeoOpa3oBaHuil, | KOMMYHUKAIIUN |
MOCTPOEHUH. CaMOBBIPAKEHUSI B
Pemate 3agauM W3  peaJbHON | COBPEMEHHOM
JKU3HU, TPUMEHSATh MaTeMaTHYecKue | 00IecTBe
3HAHUS NIl pelIeHus 3a7a4 U3 JPYrux
MPEMETOB.
Pemrats TEKCTOBEIC 3a/1a4y,
CpaBHUBATb, BBIOMpATH CHIOCOOBI
pEIIeHUS 3a/1a4uH.
Hcnons3oBath  (hyHKIIMOHATBHO-
rpaguyecKkue  TPEACTABJICHHS IS
penieHus 3aaaqy
O0uree KOJIMYECTBO 136
4acoB 0 MpPorpamMmme
9 KIIACC
Ne HaunmenoBanue Kouunuec | IIporpammuoe OcHoBHBIE BHABI  jesTeJIbHOCTH | /lesATeJbHOCTH JJIeKTPOHHbIE
pasgena (TeMbl) | TBO coaepxanue o0yuarommxcst yuurteass ¢ y4derom | (uu(poBbIie)
Kypca 4acoB DenepajbHOMI oOpa3oBaTe/ibHbIE
NMPOrpamMMbl pecypchl
BOCIIMTAHMUSA
1 2 3 4 S) 6 7
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IoBTOpEeHHE 5 [ToBTOpeHME BeiOupars, npumeHnsaTh oneHuBathb | IleneBoii sirius.online
OCHOBHBIX IOHSATHH U | CIOCOOBI CpaBHEHHUS 4uCell, | OpUEHTHP:
METO/0B KypCOB 7 U 8 | BBIUUCIICHUH, TOXJIECTBEHHBIX | DCTETHYECKOE
KJIacCcOB, 0000IIeHNe | MpeoOpa3oBaHMil BBIPAKEHHA, PEIICHHUs | BOCOUTAHUE.
3HAHUU YpaBHEHUH M CHCTEM YypaBHEHUM, | DopMUpOBaTH
HEPaBEHCTB, NOCTPOCHHUS TPAPHKOB. [IOHUMaHHe
Ocy1iecTBiIsITh CaMOKOHTPOJIb | XyI0XKECTBEHHOU
BBITOJIHAEMBIX nercTBuit U | KyIbTYpbI KaK
CaMOIIPOBEPKY pe3ynbTara | CpeicTBa
BBIYMCIICHHH, npeoOpa3oBaHuil, | KOMMYHUKAIIUN |
MOCTPOEHUH. CaMOBBIPAKEHUSI B
Pemate 3amauM W3  peaJbHON | COBPEMEHHOM
JKU3HU, TPUMEHSATh MaTeMaTHYecKue | 00IlecTBe
3HAaHUA JJIS pEelIeHUs 3ajad U3 JIPYrux
MIPEAMETOB.
Pemrats TEKCTOBEIC 3a/a4y,
CpaBHUBATb, BBIOMPATh Coco0bI
pelIeHus 3a1auH.
Hcnonp3oBath (yHKIMOHAIBHO-
rpaduyecKue npeacTaBIeHus A
pelieHus 3aaad
DyHKIMU 23 OyHKIHS. OnuceiBath oHsATHE «PyHKIESY. | IleaeBoi sirius.online
CpoiicTBa  (yHKIHMI: [IpumeHnsaTh cBOMCTBa (QYHKLUI: | OpHEHTHP:
HYIN byHKIMH, | HYTH byHKIUY, npoMexyTku | LIeHHOCTH Hay4yHOTo
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA GyHKIUY, | IO3HAHUS.
3HAKOIOCTOSIHCTBA MIPOMEXYTKH BO3pacTaHusi U yobiBaHus | @opMupoBarhb "
byHKIIHIH, byHKIIMM, UY€THBIE U HEUYETHBIC | IPUMEHSITh HABBIKU
MIPOMEKYTKH dbyHKIIMKM, HanOOJbIIIEe W HAaWMEHbINEe | HAOIIOICHHS,
BO3pacTaHUs U | 3HAUYEHUS QYHKIUH. HaKOIUIEHHUS u
yObIBaHUS QYHKIINH, Pacnio3znaBats KBaJIpaTHBIN | cUCTEMAaTH3AL[UU
YETHBIE M HEYETHBIE | TPEXUIIEH, yCTaHaBIUBaTh | (DaKTOB,
byHKIMH, BO3MOYKHOCTb €T0  pa3JIOKEHUs Ha | OCMBICIECHHs OIbITa
HanOoJbIIee U | MHOYKUTEIH, packiiabIBaTh Ha | B
HauMEHbIIIEe JUHEWHBIE MHOXUTEIN KBAJAPATHBIN | €CTECTBEHHOHAYYHO
3Ha4YeHUs (QYHKIHU. TPEXUIICH c HEOTPULIATEIIBHBIM | i ¥ T'yMaHUTapHOU
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ITocTtpoenue
rpaduKoB QyHKIHI ¢
MIOMOILIBIO
npeoOpa3oBaHUM.
KBangpaTHbiit
TPEXUJIICH. Kopaun
KBaJPaTHOIO
TpEXWICHA.
Paznoxenue
KBaJIpaTHOI'O
Tpé€XUlieHa Ha
JIMHEHBIE
MHOHUTEIH.
KBagparnunas
byHKIISA u eé
CBOMCTBA.

[Tapaboua,
KOOPJUHATHI
BEPILMHBI apaloJibl,
0Cb CHUMMETPHH
napaboJIbl.
[Toctpoenue rpaduxa
KBaJApaTUYHOMN
byHKINN.
[Tonoxenue

rpaduxa
KBaJpaTUYHOMN
GbyHKIIUH B
3aBUCUMOCTH OT €€
K03 PHUIIHEHTOB.
Hcnons3zoBanue
CBONCTB
KBaJpaTUYHOMN
byHKIIUN TUTS
penieHus 3a1ay.

JTMCKPUMHUHAHTOM.
Pacno3naBatb
dbyHKIH0 10 hopmyie.
IIpuBoauTh [IPUMEPBHI
KBaJPaTUYHBIX  3aBUCHMOCTEH W3
peasbHOM KU3HH, (PU3HKH, TCOMETPHH.
BreiaBiaaTh u 00001mare
0COOEHHOCTH Tpaduka KBaApaTHIHOU
gynxuu y = ax? + bx + c.
Onpenenstob KOOPIUHATHI
BEPIIMHBI MMapaboibl, OCb CHMMETPHH
napaboJIbl.
Crtpouts rpaduKy KBaJApaTUIHBIX
byHKIMH, 3a1aHHBIX (QopMynaMu BHJA
y =ax? y=ax?+q,

KBaApPaTUIHYIO

y=x+p)P+c y=ax’+
bx + c.
BrinosHATh MMOCTPOCHUE

rpagpuKkoB  (QYHKUMH C  TOMOLIbIO
npeoOpa3oBaHMil BUA:

f(x)— f(x) +a; f(x) — f(x+a); f(x)
— kf(x),

f(x) — f([x[), f(x) — [f(x)].

Pacno3naBate CTEIIEHHbIE
byHKIHIT C HaTypaJbHBIMU
MOKa3aTelsIMi,  CTPOUTh  TpaduKu
CTETIEHHBIX (YHKLUH C MOKa3aTeIsIMU 2
u 3.

Hcnons3oBats CBOMCTBa
rpauKoOB  CTENEHHbIX (QYHKUUH ¢
HATYpaJIbHBIMH  TOKA3aTesIMH  TIpU
peLIeHUH! 3ajay.

Crpouth rpaduku  QyHKIUN
y=vx,y=3xy=lxl.

AHanu3upoBaTh U TPUMEHSTh

o0nacTIX MO3HAHUS,
HCCIIE0BATEIbCKOU
NEATEIbHOCTHU
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Crenennble (yHKIIUA
c HATypaJIbHBIMU
MOKa3aTeIIsIMH, ux
rpaduKu 1 CBOMCTBA.
I'padpuku hyHKIIMIA:
y=+x,y=x,

y = |x|

CBOICTBAa M3Y4YEHHBIX (YHKIUI Ui UX
MOCTPOEHHUS, B TOM YHCJIE C TOMOIIbIO
U(POBBIX PECYPCOB

YpaBHenust
HepaBeHCTBA:
KBaJpaTHbIE
HepaBeHCTBa

12

[TonsiTe o pemeHun
HEpPABEHCTBA C OJIHOU
TIEPEMEHHOM.
MHOXECTBO pELICHUN
HEPABEHCTBA.
KBanparHsie
HEPABEHCTBA C OJJHOU
IIEPEMEHHOM.
Pemenne HepaBeHCTB
rpaduyeckum
METOJIOM U METOJIOM
MHTEPBAJIOB.
HepaseHcTBa,
cozepxKanie 3HAK
MOJTYJIS.

CucreMbl HEpaBEHCTB
C OJIHOU IIEPEMEHHOM.
Pemenne TEKCTOBBIX

3agady € IIOMOIIBIO
HCPABCHCTB, CHUCTEM
HCPAaBCHCTB.

HepaBeHcTBO ¢ n1ByMst
nepeMeHHbIMU. Perien

ue IIPOCTEUIINX
KBaJIpaTHBIX
HEPABCHCTB c
apaMeTpoM

Pemenne

Uurarh, 3alUCHIBATh, ITOHUMATh,

MHTEPIPETHPOBATH HEPaBEHCTBA;
UCIIOJIb30BaTh CHUMBOJIUKY u
TEPMHUHOJIOTHUIO.

Beimonuare npeoOpa3oBaHUs
HEPABEHCTB, HCII0JIb30BATh JUISt
npeoOpa3oBaHusl CBOMCTBA YMCIOBBIX
HEPABEHCTB.

Pacnio3HaBath KBaJIpaTHbIE

HEPaBEHCTBA C OJTHOHM EPEMEHHO}A.
Pematp kBajsipaTHOE HEPABEHCTBO

rpau4ecKuM METOJOM U  METOJ0M
MHTEPBAJOB.

Pemars KBaJpaTHBIE
HEPAaBEHCTBA, HCIONB3ys rpaduueckue
IIPEACTABIICHMUS.

Pemars HEpPAaBEHCTBA,
COJZIepKAIINe 3HAK MOTYJISL.

N3o6paxath peleHue

HEpPABEHCTBA C OJIHOW IEPEMEHHOW U
CHCTEMBI HEPABEHCTB HA KOOPAUHATHOU

IpSAMOM,  3alUCBHIBaTh  pEHIEHUE C
IIOMOILIBK0 CUMBOJIOB.

OcBauBaThb " MIPUMEHSATH
HEPaBEHCTBA IIPU PELICHUM PA3IUYHBIX
3aJa4, B TOM 4YHCJIE IPAKTHKO-
OpPHUECHTUPOBAHHBIX.

PacnozHaBaTh  HEpPaBEHCTBO €

IeneBoii
OPUEHTHP:
dusznueckoe
BOCIIUTAHUE
(bopmupoBanue
KYJIBTYPhI 340POBBS
U OMOIIMOHAJILHOIO
0J1aroIOIy4MSL.
dopMupoBarb
JECTPYKTUBHOTO
IIOBEACHHMS B
obOmecTBe 51
1 poBoit cpene,
IIOHUMAaHUE X
Bpeaa IS
(buzmgeckoro "
IICUXUYECKOTO
310pPOBBSI.

IMeneBoii
OPHEHTHP:
IlatproTHaeckoe
BOCIIMTAHHE.
®opmMHpoBaTh
YBaXXEHUE K CBOEH
HaIlMOHAJILHOM,
STHUYECKOU
MPUHAJICKHOCTH,

sirius.online
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HEpaAaBCHCTBa C JABYM:

ABYMS ICPEMCHHBIMHU.

IMPUBCPKEHHOCTHU K

[IEPEMEHHBIMU. [IpumensaTh rpaduuecKkuii METOJ | POAHOM  KYJIBTYpE,
I'paduueckuil MeTo | pelIeHUs CUCTEM HEPABEHCTB C JABYMS | IIOOBU K  CBOEMY
pelieHus CUCTEM | IIEPEMEHHBIMU Haponxy
HEPABEHCTB C ABYMs
[IEPEMEHHBIMMU.
CucreMbl HEpaBEeHCTB
c JIBYMsI
IIEPEMEHHBIMU
YpaBHeHust 25 bukBaaparHbie Pemars oukBaaparueie | IlesaeBoii sirius.online
HepaBeHCTBA: YpaBHEHU. YpaBHEHU. OPHEHTHP:
ypPaBHEHU, [Ipumepsr [IpumensaTs METOJIbl | DCTETUYECKOe
HepaBeHCTBa IIPUMEHEHNUI METOJIOB | PAaBHOCHUJIbHBIX npeoOpa3oBaHuii, | BOCIUTaHHUE.
HX CHCTEMBI PaBHOCHIIBHBIX 3aMEHbl IepeMEeHHOH, rpaduueckoro | DopmupoBarhb
npeoOpa3oBaHuil, METOJIa IIPU PEIICHNUN YPAaBHEHUU 3-i U | OCO3HAHHOE
3aMEHbl TEPEMEHHOM, | 4-if CTerneHeN. TBOPYECKOE
rpau4eckoro MeroJa Pemate  1poOHO-palMoOHaNIbHBIE | CAMOBBIPAKEHHE,
npu pELIEHUN | YPABHEHUS U HEPABEHCTBA. peann3anuio
ypaBHEeHUH 3-U U 4-i PacnosnaBats JIMHENHBIE | TBOPYECKUX
CTEIICHEH. YpPaBHEHUS C IBYMsI IEPEMEHHBIMU. CHOCOOHOCTEM B
Pemenue IpoOHo- Crpouth rpaduku ypaBHEHUH, B | pa3HbIX BHJAX
palMOHAIBHBIX TOM 4YHCI€ HCIOJIb3YS LHUQPPOBBIE | HCKYCCTBA C YYETOM
yYpaBHEHUNU U | peCYpCHIL. POCCUMCKUX
HEPABEHCTB. Pemate mpocredmme CUCTEMBI | TPAJAUIIMOHHBIX
Pewenne CUCTEM | IBYX HEIMHEHHBIX YPAaBHEHUU C JABYMs | JyXOBHBIX u
YPaBHEHUH C ABYMsI IIEPEMEHHBIMH. HPaBCTBEHHBIX
[IEPEMEHHBIMMU. IIpuBoauTh rpaduyuecKyio | IeHHOCTEH, Ha
Pemenue WHTEPIPETALMIO PEIICHUS YPABHEHHS C | ICTETUYECKOE
IIPOCTEUILINX JIBYMsi TEPEeMEHHbBIMH M  CHCTeM | 00ycTpoiCTBO
CHUCTEM HEIIMHEWHBIX | ypAaBHEHUH C IBYMsI IEPEMEHHBIMH. CcOOCTBEHHOTO ObITa
YpaBHEHUN ¢ Pemate  TekcToBBIE  3a7a4u
JBYMSI TIEPEMEHHBIMU. | aNTreOpandecKuM CIiocoOoM.
I'paduueckuit HccnenoBats CUCTEMBI
METO/T peLICHHS | HETMHEHHBIX YpaBHEHUI c
CHUCTEMBbI HEJIMHEHHBIX | TapaMETPOM.
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yYpaBHEHUH C JBYMS
MepEeMEHHBIMHU.
Cucrema
HEJIMHEHHBIX
ypaBHEHUH C JIByMs
epeMEHHBIMU

Kak MOJIEJIb peaibHOMN
CUTYaIlNH.

Cucrema
HEJIMHEHHBIX
YpaBHEHUH C
napameTpoOM.
[Ipocreiiue
HEpaBEHCTBA C JBYMS
MEPpEMEHHBIMU W UX
CHCTEMBI

IBYX

Pemars MpOCTEHIINE
HEPaBEHCTBA C JIByMsI MEPEMEHHBIMU U
UX CUCTEMBI

YucaoBble
nocJief0BaTe/JIbH
OCTH "
NMporpeccuu

24

IlonsTue  4mMcaOBOM
MOCJIEIOBATEIILHOCTH.
Koneunrie U
OECKOHEUHBIE
MOCIIEJOBATEIHFHOCTH.
OrpanndeHHast
MOCIIEI0OBATEIIFHOCTD.
MOHOTOHHO
BO3pacTaromas
(yOwIBaromas)
MOCIIEIOBATEIIFHOCTD.
Croco0bl 3aJaHus
MOCIIEIOBATEIIFHOCTH
OIMMCaTEIbHBIN,
TaOJUYHBIH, c
MOMOIIBIO  (hOPMYJIBI
n-ro YJIcHA,
PEKYPPEHTHBIN.
Apudmernueckas u

OcBauBatb u IPUMEHSTh
HNHACKCHBIC O603H3‘I€HI/I$[, CTPOUTDH
peueBble BBICKa3bIBaHUS c
HUCIIO0JIb30BaHHUEM TEPMHUHOJIOTUH,
CBSI3aHHOU c MOHATHEM
HIOCJIEI0BATEIEHOCTH.

Onpenenstsb BU/IBI
MIOCJICIOBATEIBHOCTEH:  OTpaHHMYCHHAS
M0CJIEI0BATENbHOCTb, MOHOTOHHO
BO3pacTaromas (yObIBaromas)
MOCJIEI0BATENbHOCTb.

AHanu3upoBath (popmMysny n-ro
YJlIeHa  TOCJIEI0BaTEIbHOCTH W
PEKYPPEHTHYIO (POPMYITY U BBIYHCIIATH
YJICHBI MOCJIEI0BATEIbHOCTEM,
3aJJaHHBIX 3TUMHU (HOPMYJIaMHU.

VYcranaBnuBaTh 3aKOHOMEPHOCTD
B TIOCTPOEHUHU TOCIEI0BaTEIbHOCTH,
€CJIM BBINUCAHBI NIEPBBIE HECKOJIBKO €€

IleaeBoii
OPUEHTHP:
LleHHOCTH HAy4YHOI'O
HO3HAHMS.

dopMupoBaTh 51
MPUMEHSTh HABBIKH
HAOJIIOICHUS,
HaAKOTUICHHS "
cucTeMaTH3aluu
(akToB,

OCMBICIICHUS OIIBITA
B
€CTECTBEHHOHAY4YHO
W M TYMaHUTApHOH
00JIacTSIX IO3HAHHUS,
HUCCIIEI0OBATEILCKON
JIeSITeIbHOCTHU

sirius.online
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reoMeTpuyecKas
MIPOTPECCHM.
CaoiicTBa YJICHOB
apudmeTHuecKol  u
reoMeTprUYECKO
IIPOrPECCUM.
®opmyIel N-TO YJIeHa
apuMeTUYeCKOr |

reoMeTPUUECKON
IIPOTPECCU.
Dopmyiibl CYMMBI

MEepPBBIX N YICHOB
apu@meTuyecKkoil  u

YJICHOB.

Pacnio3naBate apudmeTndecKyro
U TEOMETPHYECKYI0 IMPOTPECCHH MpU
pa3HbIX CIOCO0aX 3aJaHMUS.

Pemrate 3aga4n C
UCIIONIb30BaHEM (GOpMyN N-rO YICHA
apuMETUYECKOH M TEeOMETPHYCCKOU
MIPOTPECCUH, CYMMBI IIEPBBIX N WICHOB.

N300paxaTh YJICHBI
[I0CJIE0BATENbHOCTH ~ TOYKaMU  Ha
KOOP/IMHATHOH MJIOCKOCTH.

PaccmarpuBars IIPUMEPBI

MPOLIECCOB U SBICHUH U3 pPeaJbHOM

reOMETPUUECKON JKU3HH, WUTIOCTPUPYIOIINE W3MEHEHHUE
IIPOrpeCCHil. B apudMeTHdyecKoil NpOrpeccuu, B
3ajaun Ha TMPOLICHTHI, | TEOMETPUUYECKON MIPOTPECCHUH;
0aHKOBCKHUE n300paxarhb COOTBETCTBYIOIIINE
BKJIQJIBI 1 KPEIUTHI. 3aBUCUMOCTH TpadruecKu.
[IpencraBienue 0 Pemate 3amaun Ha TPOLICHTHI,
CXOJIUMOCTHU OaHKOBCKHUE BKJIQ/IbI U KPEIUTOBAHUE.
MOCJIEA0BATEIbHOCTH, [IpencraBnsaTe OCCKOHEUYHBIE
0 CYMMHPOBaHUH nepuoAndeckue  apodu B BHJIE
OECKOHEYHO OOBIKHOBEHHBIX.
yObIBaromIeit 3HaKOMUTBCA c MOHSITUEM
T€OMETPUUIECKOU CXOJIMMOCTH MOCJIeI0BATEILHOCTH,
MPOTPECCHH. HaxOJ/IUTh CyMMY 0OECKOHEYHO
MeTton yOBIBarOIICH reoOMEeTPUYIECKOI
MaTeMaTU4YeCKOn MIPOTPECCHM.
WHIYKITUH. [IpumeHnaTh METO/I
IIpocreiimme MaTeMaTUYECKON MHIYKIIUH.
IIPUMEPHI 3HAaKOMHUTHCS c HACTOPUEN
pa3BUTHUSI MATEMATUKH.
Auredpanyeckue 12 KopeHs n-i1 creneHu. @®opmynupoBats  ompeneneHus | IleneBoi sirius.online
BbIPasKeHMSI: CBoiicTBa KOpHS n-H | KOPHA N-dU CTENEHW M CTENEHH C | OPUEHTHP:
CTeNneHb c CTEIECHHU. palMoOHaAIbHBIM ITOKA3aTEIeM. DCTETUYECKOE
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PALMOHAIBHBIM Crenenb c ITpumeHsTH oTepalyio | BOCOUTAHHUE.
NmoKasareJjiemM palMOHAIIBHBIM U3BJICYCHHUST KOpHI n-U  creneHu, | PopMupoBaTh
nmokasareineM U e€ | HCIONb3yd npu HEOOXOJIUMOCTH | OCO3HAHHOE
CBOIICTBA. KaJbKYJISTOP. TBOPYECKOE
ToxaecTBeHHbIE BobruncnsaTe 3HaueHUE CTENEHH C | CAaMOBBIPa)KEHUE,
peoOpazoBaHus palOHaIbHBIM IIOKA3aTEIIEM. peain3anuo
BBIPAKEHHUI, OueHuBaTh 3HAYECHHE KOPHS N-U | TBOPUYECKHUX
COJIep)KallluX KOPEHb | CTENIEHH,  3HAUYEHUE  CTENEeHM  C | CHOCOOHOCTEH B
N-it creneHwu. paloHaIbHBIM TOKa3aTeNieM LEeJIbIMU | Pa3HBIX BUJAX
ToxnecTBeHHbIE YUCJIaMU U JIECATUYHBIMU JIPOOSMHU. UCKyCCTBa C Y4E€TOM
npeoOpazoBaHus CpaBHuBaTh M YIOPSAJIOYUBATH | POCCHUMCKHIX
BBIPAXECHUI, palMoOHANbHBIE W  HMPPALHOHAIBHBIC | TPAIUIIMOHHBIX
COJIepKalllX CTENeHb | YMCIIa, 3alMCAHHbIE C MOMOIIBIO KOPHS | JYXOBHBIX u
c paloHaIbHBIM | N-I CTENEHU, CTENEHU C PAllMOHAIBHBIM | HDAaBCTBEHHBIX
MoKazaresnem MOKAa3aTeJeM. EHHOCTEH, Ha
Brmmonsarte TOXJIECTBEHHBIE | 3CTETHUECKOE
npeoOpa3oBaHus BBIp@)KEHUS, | 00YCTPOHNCTBO
COJIepXKaliero KOpeHb N-il  CTemneHH, | COOCTBEHHOTo ObITa
CTENEHb c palMOHATILHBIM
MIOKA3aTeJEM.
3HaKOMUTbHCA c HCTOpUEN
pa3BUTHS MATEMATHKHU
IToBTOpEHHeE, 35 Yncrna ¥ BHIYHUCIICHUS OrnepupoBathb nousitreM | IlesieBoii sirius.online
00001eHMe, (3amuch, CpaBHEHHE, | YUCIOBOTO MHOXKECTBA. OPHEHTHP:
cucTeMaTu3anus necTBus c AKTyanu3upoBaTh LleHHOCTH HAY4YHOrO
3HAHUI NENCTBUTENbHBIMU TEPMHHOJIOTHIO U OCHOBHBIE JAEMCTBUS, | [IOZHAHUS.
YHUCIaMHM,  YHUCIIOBas | CBSI3aHHbIE C YHCIAMH: HarypanbHoe | dopmHupoBaTh u
npsiMasi;  MPOIEHTHI, | YUCIO, MPOCTOE U COCTABHOE YHUCIO, | IPUMEHSTh HaBBIKU
OTHOLIECHMS, JeTUMOCTh ~ HAaTypalbHBIX  4YHCeN, | HAOMI0AeHHUS,
MPONOPLUY; MPU3HAKK JIETUMOCTH, IIE€JI0€ YHCIIO, | HAKOIIJICHUS u
OKpYTJIEHHE, MOJyJdb  YHWCNA, OOBIKHOBEHHAas W | CUCTeMaTH3aluu
MpUOJIKEHUE, JecsATUYHAsE ApoOb, CTaHIAPTHBIA BUI | (PaKTOB,
OLICHKA). qyuciaa, apuMETHYECKHH KBaApaTHBIA | OCMBICICHUS OIIbITA
TekcToBBIE 3a71a4M | KOPEHb. B
(pemieHne TEKCTOBBIX BbINONMHATE  OE€MCTBHS,  CpaB- | ECTECTBEHHOHAYYHO
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3a1au
apuQMEeTHYECKUM |
anreOpanvdecKuM
crioco0amu).
Anrebpanyeckue
BBIPAXKCHUS
(mpeobpazoBaHue
anreOpanvIecKux
BBIPXKEHU,
JOTTYCTHMBIE
3HAYCHHS).

DyHKIMHU
(moctpoenue,
CBOMCTBA

M3YYEHHBIX (QYHKIUH;
rpaduueckoe
pelIcHUe ypaBHEHUU
U UX CHCTEM)

HUBaTh W  yNOPSJIOYMBATH  YHUCIHA,
MPEACTABIISTh YUCIA HA KOOPAUHATHOMN
IPSIMON, OKPYTJISITh YKCIIA; BBINOIHSTH
NPUKUJIKY U OLIEHKY  pe3yibTara
BBIYMCIICHUM.

Pemate mnpakTuueckue 3agaud,
coJiepKallie MPOIEHTHI, JOJH, YacTH,
BBIPAKAIOIINE 3aBUCUMOCTH: CKOPOCTH -
BpEMsI -pPacCTOSTHUE, 1[€HA - KOJIUYECTBO
- CTOMMOCTb, 00bEM paboTHI - Bpems -
MPOU3BOUTENLHOCTD TPY/A.

Pazbuparh peanbHbBIC )KU3HCHHBIC
cutyanuu, (QopmynupoBaTh HX Ha
SI3BIKE MaTeMaTHKH, HaXOJ/IUTh
pelleHre, MPUMEHSAS MaTeMaTHYeCKHi
armapar, HHTepIPETUPOBATh Pe3yIbTarT.

Pemate  TekcToBBIE  3amauu
apupMeTUIECKIM croco6om;
W3BJIEKaTh  HEOOXOJUMBIE  JIaHHBIE,
MpelCcTaB-IeHHbIe B BepOajIbHOM,
rpagu4ecKoM U TaOJIMYHOM BHUJIE.

Pemate TekcToBBIE 3amaun  C
MOMOIIbI0  BBEJACHUS  MEPEMEHHBIX,
COCTaBJISITh ypaBHEHMs, HEPABEHCTBA,
CHUCTEMbl ypaBHEHUH W HEPABEHCTB TIO
YCIIOBHIO 33]J1a4H.

OnepupoBarb MTOHATHUSIMH:
CTENEHb C UEJIbIM  IOKa3aTeseM,
apu@mMeTHuecKuil KBaJpaTHbIH KOPEHb,
MHOTOYJIEH, anredpanyeckass ApoOb,
TOXIECTBO.

BBINOJIHATE OCHOBHBIE JIEHCTBUSA:
BBIMIOJHATh pacueTsl Mo (opmyliam,
npeoOpa3oBbIBaTh  Lenble, APOOHO-
palrioHaIbHbIE BBIPAXKCHUS u

W M TyMaHUTApHOU
00JIacTSIX IMO3HAHUS,
UCCIIEIOBATEIbCKOM
JEeSTEIIbHOCTH
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BBIP)KCHHUS C KOPHSIMHU, PEan30BbIBATh
pasIoxeHne MHOTOYJIeHa Ha
MHOXXHTEIIM, B  TOM  4YHCIE C
UCIIOJb30BaHUEM  (GOpMyl  pa3sHOCTH
KBAJIpaTOB, CyMMbI U Pa3HOCTH KyOOB,
KBaJgpaTa CyMMbl M pa3HOCTH, KyOa

CYyMMBI ¥  Pa3HOCTH; HAXOJNUTH
JIOMyCTUMbIE 3HAUEHUSI TEPEMEHHBIX
TS JTPOOHO-paIMOHATBHBIX

BBIPAKECHHM, KOPHEH.

MogenupoBaTb € IOMOILIbIO
dbopMyn  peanbHbIE  TPOLECCHl |
aBieHUs.OnepupoBaTh HOHATHAMM:
¢bynkuus, rpaduk QYHKIUH, HYIH
GyHKLIMU, TPOMEXKYTKH  3HAKOIOC-
TOSTHCTBA, IPOMEXYTKH BO3pacTaHMUs,
IPOMEXYTKH yObIBaHUs, HauOoJIbIIee U
HauMEHbIlIee 3HaYCHUS PYHKIINH.

AHaNIU3UPOBATH, CpaBHUBATB,
00CyX/1aTh CBOMCTBA GbyHKIIUH,
CTPOUTH UX I'paUKH.

Onepuposatb MOHATUSAMH:
npsiMast MIPONOPLHNOHAIBHOCTb,
oOpartHas MIPONOPLUOHAIBHOCTb,

TUHeWHas — QYHKIUS, KBaJIpaTHYHAsS
¢byukuus, mapabdoina, runepooa.
Wcnonv3oBate  rpaduku Ui
OIIpEJIeTICHUs] CBOWCTB, IIPOLECCOB U
3aBUCUMOCTEH, I pelIeHus 3afad M3
JpyruX  y4yeOHbIX  TpPEAMETOB U
peanbHON JKHW3HH; MOJEIUPOBATh C

MIOMOUIbIO rpaduKoB peasibHbIE
HPOLIECCHI U SIBICHUS
Beipaxath dopmynamu

3aBUCHUMOCTH MCXKIY BCIIMYNHaAMU,
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MOICIINPOBATH PCAJILHBIC ITPOLIECCHI

Oo6uree

4YacoB M0 MporpaMmme

KOJINY€eCTBO
136

IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KoanuecTBO 9acoB
Ne HMara JJIeKTPOHHBbIE HU(POBBIE
Tema ypoka Kontposbubie | IlpakTuueckue
n/n Bceero u3y4YyeHHsi o0pa3oBaTejbHbIE Pecypchl
padoThI padoThI

Apudmerndeckue 1eicTBHS ¢ sirius.online
1. LEIBIMHA YHCIaMHU. 3HAKOMCTBO CO 1 1 Hemens

CTaHIAPTHBIM BHJIaM YHUCIIa

Apudmerndeckue 1eicTBUS € sirius.online
2. OOBIKHOBEHHBIMU U JECATUYHBIMU 1 1 Henens

JIpoOsSIMHU

Enununer usmepenus. [lepeson u3 sirius.online
3. 1 1 Hemens

OJTHUX €IMHUI] U3MEPCHUS B IpyTHe

Bripaxenus. Yopouenue sirius.online
4. p . p 1 1 genens

BBIpaKEHU I

Haxoxnenne HEU3BECTHBIX sirius.online
5. . 1 2 "Hexensa

KOMITOHCHTOB BBIPAYKCHHI

Pemenne 3ama4 Ha IBUKEHUE. sirius.online
6. N 1 2 Henena

Haxoxnenue cpeqHeit CKOpOCTH.
7. KoopanHaTa TOukM Ha IPSIMOi 1 2 Hemenst sirius.online

Monyis. Moayis gucia sirius.online
8. Y 4 ’ 1 2 Henens

reOMeTpHYCCKast MHTEPIPETAITIS
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MOIYJIS

YucioBbie mpoMexyTKU. Paccrosinue sirius.online

MEXKIY ABYMS TOYKaAMU
9. Y ABY . . 3 Henens

KOOPJAWHATHOM npsiMoi. Ynciosie

POMEKYTKH

[IpssMoyrosibHas cucTeMa KOOPAUHAT. sirius.online
10. AoOcuucca v OpJIHAaTa TOYKU Ha 3 Hemens

KOOPAMHATHOM INIOCKOCTH

[TocTpoeHue TOYEK IO KOOPIUHATAM. sirius.online
11. 3 Hemens

OmnpeeneHne KOOpAUHAT TOUKH

CuMMeTpHA HAa KOOPANHATHOM sirius.online
12. p P 3 Henens -

IUIOCKOCTH
13. KoopauHnatsl cepeHbl 0Tpe3ka 4 genens sirius.online
14. Hrpsl ¢ KOOpauHATAMHU 4 Henens sirius.online

[IpakTnueckas pabora sirius.online
15. «IIpsiMmoyromnpHas (iekapToBa) 4 nenens

CUCTEMa KOOPJIMHAT Ha IIIOCKOCTH

I'paduku 3aBUCHMOCTEH sirius.online

16. 4 wenens

Yreune rpadukoB sirius.online
17. pag . 5 Hemens -

peaTbHBIX3aBUCUMOCTEH

[Tpumeps! rpaduKoB, 3aTaHHBIX sirius.online
18. dopmynamu. [loctpoenus rpapuka S Henens

10 TOYKaM

[Toustue kuun. CnocoObl sirius.online
19. byn 5 Henmens

3aiaHus PyHKITUN

3HaKOMCTBO CO CBOIICTBAMH sirius.online
20. 5 Hemens

byHKIII
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OyHKIHS KaK MaTeMaTHYECKast sirius.online
21. MOJICJIb PEabHOTO TpolIecca. 6 Hexmens

['paduiky NBUKEHUS 1 CKOPOCTH

KonTpoJsbHasi paGoTa mo teme: sirius.online
22 «DYHKIMH: KOODAHUHATHI H 6 Hemens
rpagpuxm»

23 TekcToBbIe 3a1aun 6 Hemens sirius.online

[TpakTHKyM IO PEIICHUIO TEKCTOBBIX sirius.online
24. P TMTOP 6 Henens

3a/1a4 apuhMETHICCKIM CIIOCOOOM

[ToBTOpCHME: 3aKOHBI sirius.online
25. . . 7 Henmens

apu(METHUECKUX JCHCTBUI
26. UucoBbIe BEIPAXKCHUS 7 Henens sirius.online

Benenue nepemenHoil. [eiicTBus ¢ sirius.online
27, OYKBEHHBIMHU BBIPAKCHUSIMHU. 7 Henens

[IpuBeneHme MOJOOHBIX ClTaraeMbIX
28. BykBeHHBIE BBIpaXKEHUS 7 Henens sirius.online

3aBUCHMOCTD MEXK]Ty BEITMIMHAMH. sirius.online
29. 8 Hemens

Brruucnenue no gpopmynam
30. Pemienmne npakTuyeckux 3aaad 8 Henmens sirius.online

KontpoabHasi padora nmo reme: sirius.online
31. «AnredpanyecKue BbIpa:KeHUs : 8 Henens

BobIpazkeHusi ¢ mepeMeHHbIMI

[ToHsATHE CTENIEHN C HATYpaTbHBIM sirius.online
32. 8 nenmens

nokasarejem

[IpousBenenue creneneii ¢ sirius.online

OJIMHAKOBEIM OCHOBaHHeM. HacTHoe
33. 9 Henmens

CTEIIEHEN ¢ OJUHAKOBBLIM
OCHOBaHHEM
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34. Bo3sBeneHre cTeneHu B CTENEHD 9 Henens sirius.online

Crenens yactHOTO. CTENEHD sirius.online
35. 9 Henens

IPOM3BEIACHUS

3anuce Yyucia B 1ECITUYHON sirius.online
36. MO3UIIMOHHON CUCTEME CUHUCIIEHUS. 9 uenens

CrangapTHBIN BU]I YKCIIa

OmnpeneneHne CTENICHH C HYJIEBBIM sirius.online

nokasareiieM. Onpenencuue CTeeHn
37. p 10 Henensa

C IICJIBIM OTPHIIATEIbHBIM

MOKa3aTejIeM

CBolicTBa CTENIEHH C LEJIBIM sirius.online
38. 10 menensa | —

roxasarejieM

CBoIicTBa CTENEHH C LETIBIM sirius.online
39. nokazaresneM. CTaHIapTHBIA BH/T 10 Hepens

qucia

O06001eHne MaTepurana 1o TemMe sirius.online
40. 10 Henensa

«CremneHny

KonTpoabHas padora 1o TeMe: sirius.online
41]. P P 11 menens | —

«CreneHny

JIuueiinsle ypaBueHus. KopeHn sirius.online
42. yp P 11 Henensa

ypaBHEHHsI. PaBHOCHIIBHBIN TIEPEXO/T

PaBHOCHIBHOCTD ypaBHEHUH. sirius.online
43. CBoiicTBa ypaBHEHHI C OJJHOI 11 wenens

MIEPEMEHHOI.

TIpakTHKyM I10 PELICHUIO JIMHENHBIX sirius.online
44, P yiw P . . 11 wepens | —

YpaBHEHHMIA C OJJHOM TMepeMEeHHOU
45, JluHeliHbIe YpaBHEHUS C MapaMeTPOM 12 menens | sirius.online
46. JluHeitHOE ypaBHEHHE, CoIepIKaiee 12 menens | sirius.online
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3HaK MOAYJIS

47.

48.

VYpaBHEHHE KaK MaTeMaTU4yecKas
MOJIEJIb PEaIbHOU CUTYaLlUH.
Pewenne 3anau

Pemennie TekCTOBBIX 33124 C
MTOMOIUIBIO JINHEHHBIX YPABHEHUM.

12 Henensa

12 Henensa

sirius.online

sirius.online

49.

IIpakTHKyM 1O PELICHUIO TEKCTOBBIX
3a1a4

13 Hemensa

sirius.online

50.

51.

52,

53.

O06001IeHre N3YYEHHOTO MaTepraa
10 TeMe: «YpaBHEHUS U CUCTEMBI
ypaBHeHuUl: JInHENHHbIE YpaBHEHUS»

KonTpoasHas pabora no reme:
«YpaBHEHHA U CHCTEMBbI
ypaBHeHuii: JInneiHblie
YPABHEHU

ITousTrne ogHouniena. OqHOWIEH
cTaHgapTHoro Bujaa. CteneHb
OJIHOYJICHA

JlelicTBUSA C OQHOYJIEHAMU
YMHOXKE€HHE OJTHOUYJIEHOB,
BO3BEJICHHUE OJJHOUJICHA B CTEIICHD

13 Hemensa

13 Hexensa

13 Hexensa

14 uenensa

sirius.online

sirius.online

sirius.online

sirius.online

54.

JlericTBuUS ¢ OTHOWICHAMM: JICTICHUE
OJTHOYJIEHA Ha OJHOYJICH

14 wenensa

sirius.online

55.

56.

ITomoOusie ogHouwieHbl. ClioKeHnEe U
BBIYHUTAHUC HOJIO6HI)IX OAHOYJICHOB

IlousiTe MHOTOWICHA. MHOTOWICH
crangaptHoro Bujaa CteneHpb
MHOroO4iIeHa

14 nenens

14 uengensa

sirius.online

sirius.online

S57.

[IpuBeaeHne MHOTOWICHA K

15 Henensa

sirius.online
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CTaHIApPTHOMY BUAY. Brruncienue
3HAYEHUsI MHOTOYJIEHA

Pemenue ynpaxxaeHuit mo Teme sirius.online
«IIpuBegenne MHOTO4JIEHA K
58. P 15 nenmens
CTaHIApTHOMY BUJY. Brruucienue
3HAYEHUS] MHOTOYJIEHA)
Cno)XeHne U BEIYUTAHHUE sirius.online
59. 15wemens | —
MHOTOWIEHOB
Penienue ynpaxHeHui o reme sirius.online
60. «CI10’keH1E U BBIYUTAHUE 15 menens
MHOTOYJIEHOB)
VYMHOXKEHNE OIHOYIIEHA Ha sirius.online
61. 16 megens | —
MHOTOYJIEH
Pemenue ynpaxxaeHuit mo Teme sirius.online
62. «YMHOXEHNE OJHOWIEHA Ha 16 Hemens
MHOTOYIEHY
63. [TepemMHOXEHIE MHOTOUJICHOB 16 menens | sirius.online
Pemenne OKHEHUHN 110 TEME sirius.online
64. yip 16 wegens | —
«[lepeMHOKEHHE MHOTOUYJICHOBY
[IpakTrueckas padora «JlelicTBus ¢ sirius.online
65. P P A 17 wemens | —
MHOTOWIEHAMU))
66. BriHecenne ogHo4IeHa 32 CKOOKHU 17 wemens | sirius.online
Pewmenne AKHEHUH 10 TEME sirius.online
67. yip 17 wepens | —
«BpIHECEHNE OJHOYIEHA 32 CKOOKM)
Crioco0bI pa3noKeHusi MHOTOUYJICHOB sirius.online
68. Ha MuHOXHTeIH. CrtocoooM 17 wenmens
TPYIIHUPOBKH
69. Pemenue ynpaxxaeHuit o Teme 18 menens | sirius.online
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«C1ioco0bl pa3IoKeHUS
MHOTOUYJICHOB Ha MHOYKUTEIIH.
Crioco60M rpymImupOBKI»

70.

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHus ANreOpandecKux
BBIpAKECHMI. [[0Ka3aTenbCTBO
TOXJIECTB

18 Hexensa

sirius.online

71.

72,

Pemenne ynpaxxHeHuii no reme
«Jloka3zaTeabCTBO TOXKICSCTBY

ILCHGHI/IG MHOI'O4JICHOB

18 Hemensa

18 Henensa

sirius.online

73.

O06001IeHre N3YYEHHOTO MaTepraa
1o Teme: «AJnredpanyeckue
BBIPAKCHUS: MHOTOYJICH

19 Hemensa

74.

75.

76.

77.

KoutpoabHnas padora no reme:
«AJaredpauyeckne BbIpaKeHHs:
Muoro4jien»

KBazpat cymmBI 1 KBaJgpaT pa3HOCTH
JIBYX BBIPAaKCHUU

Pewienne ynpaxxHeHuit 10 TeMe
«KBagpar cyMMbI 1 KBaapar
Pa3HOCTHU JBYX BBIPAKCHUIN»

Pa3HocTh KBaspaTOB IBYX
BBIPAKECHUI

19 Henensa

19 Henensa

19 Henensa

20 menens

sirius.online

sirius.online

sirius.online

sirius.online

78.

Pemenne ynpaxxHenuii no reme
«Pa3HOCTB KBagpaToB JBYX
BBIPAXKEHUI»

20 menens

sirius.online

79.

Brinenenue nonHoro kBaapara

20 Henensa

sirius.online

80.

Ky6 cymmBbI 1 Ky0 pa3HOCTH IBYX

20 menens

sirius.online
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BBIPAKECHUM

81.

82.

Pemenue ynpaxxuenuii mo teme «Ky0
CYMMBI U Ky0 pa3HOCTH JABYX
BBIPAKCHUI»

CymMa 1 pa3HOCTb KyOOB JIBYX
BBIPAXKEHUI

21 nenens

21 uenens

sirius.online

sirius.online

83.

Pemenne ynpaxxHeHuii no reme
«CyMMa U pa3HOCTh KYOOB JABYX
BBIPAXKEHUIN»

21 uenens

84.

[Tpumenenne hopmys COKpaEHHOTO
YMHOKEHHMS IS YIIPOLICHUS
BBIYMCIICHHUI

21 gHenensa

85.

86.

[TpumeHeHue GopMyIn COKpaIIEHHOTO
YMHOXEHUS 17151 pa3sIoKeHUs
MHOTOYJICHOB Ha MHOYKUTEININ

[TpumeHeHue GopMyIn COKpaIIEHHOTO
YMHOXXEHUS [T pellieHHs ypaBHEHHM

22 "enens

22 Henensa

sirius.online

sirius.online

87.

Pemenne 3amanuii mo Teme
«DopMyJTbl COKpPAILIEHHOTO
YMHOKEHHUSI»

22 "enens

sirius.online

88.

O06o0menre MaTepuaia mo TeMe:
«DopMyJTbI COKpPAIIEHHOTO
YMHOXEHUD)

22 Henens

sirius.online

89.

KonTposbHasi pabora no teme:
«@opMyJibl COKPALIEHHOI'0
YMHOKECHH

23 menens

sirius.online

90.

Pemenne 3amad noBBIIICHHOM
CJI0’KHOCTH 110 TeMe «DPOopMyJIbl
COKpPAIICHHOTO YMHOXECHUS»

23 Henensa

sirius.online
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JenumocTp nenbix uyncen. CBoicTBa sirius.online
91. nenuMoct. [Ipu3Haku nenuMocTu Ha 23 wenens

2,4,8,5,3,6,9, 10, 11

[IpocThie 1 cocTaBHBIE YUCIA. sirius.online
92. 23 Hepens

OcHoBHas Teopema apu(pMeTHKH.
93. Pemrenue 3a1a4 Ha IEIMMOCTD 24 mwepens | sirius.online
94, YETHBIE M HEYETHBIE YHCIIA 24 wenens | sirius.online

[Ipu3HaKH IETUMOCTH CYMMBI U sirius.online
95. IIPOU3BEICHNUS LIEIIbIX YUCEI IIPU 24 nwenens

pelIeHIH 3a1a4

Henenne ¢ octatkoM. Hanbonpimmii sirius.online

00NN AeIUTENb U HauMEHbIIIEEe
96. 24 genensa

o0111ee KpaTHOE JIBYX YHCEIL.

Anroputm EBknmja.

CroXeHne U BEIYUTAHUE OCTATKOB. sirius.online
97. 25 Henensa

VMHOKEHNE OCTATKOB

CpaBHEHHS LENBIX YHUCEN IO MOIYIIIO sirius.online
98. P Y 25wenens | -

HATYpPaJIbHOTO YHUCIIA

Pemenne KHEHUN 110 TEME sirius.online
99. ynp 25wenens | -

«JleneHue ¢ 0OCTaTKOM

KonTpoJsibHasi pa6ora mo teme sirius.online
100. «Yncia 1 BLIYACIEHHUS. 25 Henensa

JeaumocTn»

[Ipsamast IpOHOPIIMOHAILHOCTE U €€ sirius.online
101. p poriop 26 Henensa

rpadux

Pemrenue 3agau nmo teme «IIpsamas sirius.online
102. p 26 "Henensa

MPOMTOPIIMOHAILHOCTD U €€ TPpaduK»»
103. Jluneitnast pyHkuus, e€ cBolicTBa. 26 menens | sirius.online
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I'paduk nuneitHON QyHKIIUN

Pentenue 3anau mo teme «JIuneiinas

sirius.online

104. 26 Henens

GyHKITHS

OCHOBHOE CBOICTBO JIMHEHHON sirius.online
105. 27 "Henensa

byHKIUHA

Jluneiinas QpyHKIus, rpaduk sirius.online
106. KOTOPOM MPOXOJUT Uepe3 JIBe 27 nenens

3alaHHbIE TOYKHU

Bzaumuoe pacmoinoxenue rpaduKoB sirius.online
107. . P . pad 27 wenenst |

JMHEUHBIX ()YHKIHI
108. JluHeliHbIe GYHKIUY C TapaMeTpaMu 27 wepens | sirius.online

Dyakma Y = | X |, ee cBoiicTBa U sirius.online
100. Y y=Ixl, 28 wemens |

rpaduk
110. Pemienmne npakTuyeckux 3aaad 28 wenensa | sirius.online
111. = KycouHo-nuHeWHbIe GYHKIIHN 28 memens | sirius.online
112. Pemienmne npakTuyeckux 3aaad 28 wenensa | sirius.online

O0600111eHEe U3YYEHHOTO MaTepuaa sirius.online
113. 1o teMe: «PyHkuuu. JInnennas 29 nenens

G yHKITHS

KonrpoabnHas padora o reme: sirius.online
114, P pabe Wwuenens |~

«@yHkuuu. JInneiiHasa QyHKIUA»

JIuneiiHoe ypaBHEHUE C IBYMS sirius.online
115. P ™ Waenens |~

MIEPEMCHHBIMH

I'paduk TUHEHHOTO YpaBHEHUS C sirius.online
116. pag yp 29 nHenensa

JBYMsI TICPEMCHHBIMH

IToHsATHE CUCTEMBI TUHEHHBIX sirius.online
117. 5 30 Henensa

YpaBHCHHIA
118. I'paduueckuit MeTo perieHus 30 menens | sirius.online
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CUCTEMBI JINHEWHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU

MGTOI[ MMOACTAHOBKHU JIA pCHICHUA

sirius.online

1109. N . 30 genensa

CHCTEM JINHEHHBIX ypaBHCHUI

Pemrenne cucreM MTUHEHHBIX sirius.online
120. . 30 Henensa

YPaBHEHHUI METOJIOM ITOACTAaHOBKH

MeTo CII0XKEHUS I PEIIEHUS sirius.online
121. . p B 3luwenens | —

CHCTEM JINHEHHBIX ypaBHCHUN

Pemenne cucremM JTMHENHBIX sirius.online
122. . 31 wegensa | —

ypaBHEHHI METOIOM CIIOKCHHSI

Pemienue 3a1a4 npy MOMOIIM CUCTEM sirius.online
123. JUHENUHBIX YpaBHEHUN: 3a1aun Ha 31 Henensa

IIBYDKEHUE

Pemenue 3a1a4 mpy MOMOIIH CUCTEM sirius.online
124. JUHENHBIX YpaBHEHUN: 3a1aun Ha 31 Henensa

pacTBOPHI, CMECH U CILJIABBI
125. Pemenue npukia HbIX 33129 32 menens | sirius.online

Pemenne npuMepoB U 3a7a4 [0 TEME sirius.online
126. p 13 . 32 "Hegens

«CHCTeMbl JIMHEHHBIX YPAaBHCHHI»

O06001IeHre U3YYCHHOTO MaTepralia sirius.online
127. o TeMe: «CHucrema JIMHEHHBIX 32 Henens

YPaBHEHUI)

KonrTpoabnHas padora o reme: sirius.online
128. " P pu - 32wuenens | -~

CucreMa JUHEIHbIX YPABHEHU

[ToBTOpEHNE OCHOBHBIX MOHATHH U sirius.online
129. METOJIOB Kypca 7 Kjacca, 00001eHue 33 Henensa

3HAaHUH
130. [ToBTOpEHNE OCHOBHBIX IMOHATUH U 33 menens | sirius.online
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METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUI
131.  HroroBasi KOHTpPOJILHAsI padoTa 1 33 menmens | sirius.online
[ToBTOpeHue. yHKIINA: KOOPIUHATHI sirius.online
132. p yHu p 1 33 Henensa
u rpaduku. Jluneitnas GyHKIms
[ToBTOpenue. Boipaxkenus ¢ sirius.online
133. P P 34 nenens
nepeMeHHbIMU. CTeleHb.
[ToBTOpenue. OTHOUWICHBI U sirius.online
134. MHOTro4JeHbl. DOpMyIIbI 1 34 nenens
COKPAIIEHHOTO YMHOXCHHUS
[ToBTOpeHue. YpaBHEHHS U CUCTEMBI sirius.online
135. ypaBHeHui: JInHeHbIE ypaBHEHHUS. 1 34 nenens
CucreMbl TUHENHBIX YPaBHEHHUN
[ToBTOpenue. Uncna v BEIYUCICHUS. sirius.online
136. P 1 34 Henensa
JlemumocTh
OBIIEE KOJIMYECTBO YACOB I1O 136 0
I[MTPOI'PAMME
8 KUIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Hara uudposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3yuyeHuss oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1. [TorTOpenwue. CteneHb 1 1 Henmens sirius.online
[ToBTOpenue. MuorowieHbl. @OpPMYITBI sirius.online
2. p pMY 1 1 nenens
COKPAIIIEHHOTO YMHOXCHUS

63


https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/

[ToBTOopenue. MuorowieHbl. @OpPMYITBI sirius.online
3. 1 Henenst

COKpAIIIEHHOTO YMHOKEHUS
4. [ToBropenue. JInneiinbie ypaBHEHUS 1 Henens sirius.online

[ToBropenue. Koopauuate! u rpaduKu. sirius.online
5. vp p rpa¢ 2 Henens

Jlunetinas QyHkIus

[ToBTOopenue. CuCTEMBI JIMHEHHBIX sirius.online
6. . 2 "Henenas

ypaBHCHHIA
7. [ToBTOpeHue. Pemenue 3amau 2 Hexenst sirius.online

[ToHsiTHE KBaJAPATHOI'O KOPHSI. sirius.online
8. ApudmeTndeckuii KBaJpaTHBIN KOPEHb U 2 Henens

€ro CBOMCTBA.

WppanmonansHeie U I€HCTBUTEIBHBIC sirius.online
9. 3 Henmens

qrcia

Boruncnenue npuOIMKEHHOTO 3HAUSHUS sirius.online

KBaJpaTHOro KopHs u3 uncia. OieHka
10. P p 3 Henens

KBaJJPaTHOT'O KOPHS IIEJIBIMU YHCIIaAMHU U

JNECATUIHBIMH POOSIMU
11. CBolicTBa KBaJIpaTHOTO KOPHS 3 Henenst sirius.online

JlommycTrMble 3HAYCHHSI IEPEMCHHBIX B sirius.online
12. BBIPAKEHUSIX, COACPHKAINX 3 Henens

apu(METHYECKUE KBAIPATHBIC KOPHU

JlomrycTuMble 3HaUSHHSI TIEPEMEHHBIX B sirius.online
13. BBIPAXKEHHUSX, COJIEPIKAIIUX 4 penens

apu(MeTHYECKUE KBaIPaTHBIC KOPHU

CooTBeTCTBHE MEXKY NCHCTBUTEIHHBIMU sirius.online
14. . 4 penens

YHCIIAMH U TOYKaMH TIPSIMOM

CooTBETCTBHE MEXKY NCHCTBUTEIHHBIMU sirius.online
15. 4 penens

YUCJIaMHU ¥ TOYKAMU NpsMou. Pemenue
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3aaad

CpaBHeHue U ynopsiioYuBaHUE

sirius.online

16. 4 Henens

palMoHaIbHBIC ¥ UPPAIIHOHAIbHBIC YHCITA

[IpumMeHeHne CBOKMCTB KBaJpaTHBIX sirius.online
17. kopHe#. [IpeoOpa3zoBaHue BEIpaKCHUH, 5 Henmens

COJICPIKAIIMX 3HAK KBAJPATHOTO KOPHS

IIpeoOpa3oBanue BeIpaXKEHHI sirius.online
18. peoop P ’ 5 nenens

COJICPIKAIIMX 3HAK KBAJPAaTHOTO KOPHS

[IpeoOpa3oBanme BEIpAKEHUH, sirius.online
19. COJIepKaIIMX 3HAK KBAJPATHOIO KOPHS. 5 Henens

Pemenne 3amau
20. I'paduk GyHKIMH ¥ = VX 5 nepens sirius.online

Pemenue 3amxau mo teme «KBaapaTHbIit sirius.online
21. 6 Henens -

KOPEHbBY

Pemenue 3amxau mo teme «KBaapaTHbIit sirius.online
22, KopeHb». [IoAroToBKa K KOHTPOJIbHOM 6 Henens

pabore

KonTpoabHasi padora mo reme sirius.online
23. P . P 6 Henens

«KBaapaTHbIii KOpeHb)»

Pemenne 3a1a4 NOBBIIIEHHON CIIOKHOCTH sirius.online
24. . 6 Henens

o Teme «KBaipaTHBII KOPEHB)

Uucnoseie HepaBeHCTBa. CBOICTBA sirius.online
25. 7 "Henens

YKMCJIOBBIX HEPABEHCTB
26. UucnoBslie HepaBeHCTBA. Perienne 3a1a4 7 "Henenst sirius.online
27. MeTo1bl T0OKa3aTeIbCTBa HEPABESHCTB 7 "Henens sirius.online

Yucnossle IpoMexyTKH. OObeTUHEHNE U sirius.online
28. p - 7 venmens

MePEeCeYCHUE YUCITIOBBIX TPOMEKYTKOB
29. HepasenctBo ¢ nepemenHoii. Ctporue u 8 mexens sirius.online
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HECTPOruc HEPAaBCHCTBA

30.

31.

HepasenctBo ¢ nepemennoi. Ctporue u
HECTPOTHUE HEPABEHCTBA
CrnosxeHue 1 yMHOXKEHUE YHCIOBBIX

HEPAaBCHCTB. OHCHI/IBaHI/IC 3HaA4YCHUA
BBIPpaKCHUA

8 Henmens

8 Henensa

sirius.online

sirius.online

32.

CnoxxeHue u YMHOXCHUC YUCITOBBIX
HCPABCHCTB. OHCHI/IBaHI/Ie 3HAa4YCHUA
BbIPAXKCHUA

8 Henena

sirius.online

33.

CrnoxeHnue u YMHOXCHUC YUCITOBBIX
HepaBeHCTB. OlLieHNBaHUE 3HAYCHUS
BBIPpAXXCHUA

9 Henena

sirius.online

34.

35.

36.

ITonsATHE O pELICHUN HEPABEHCTBA C
OJIHOM ITEpeMEHHOI. MHOXECTBO
pelIeHn HepaBeHCTBA. PaBHOCHITbHBIE
HEPaBEHCTBA

JIuneliHOE HEPABEHCTBO C OAHOU
[IEPEMEHHON U MHOKECTBO €0 PELICHUM
Pemienne nuHENHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOM

9 Henens

9 Henena

9 Henena

sirius.online

sirius.online

sirius.online

37.

38.

39.

Pemienne nuHEMHBIX HEPABEHCTB C OJTHOM
nepeMeHHou. Pemenne 3amaq

Pemenue nuHeHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM C TapaMeTpoM

CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM

10 wenensa

10 Henens

10 Henens

sirius.online

sirius.online

sirius.online

40.

CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM
MepEMEHHOMN

10 wenmensa

sirius.online
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41.

CucreMbl TUHEINHBIX HEPABEHCTB C OAHOMN
nepeMeHHou. Pemenue 3anau

11 semens

sirius.online

42.

43.

44,

Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO
JIMHEHHBIX HEPABEHCTB C OHOU
MEPEMEHHOM

Penrenne TeKCTOBBIX 3a7a4 C TOMOIIBIO
JIMHEWUHBIX HEPABEHCTB C OJIHOU
nepemeHHoM. [IoaroTroBka K KOHTPOJIBHON
pabore

KonTpoasHas pa6ora no reme
«HepaBeHcTBa)»

11 swemens

11 wemens

11 genensa

sirius.online

sirius.online

sirius.online

45.

KBanparnoe ypaBHeHuE

12 wenens

sirius.online

46.

47.

48.

49.

dopMmyna KOpHEW KBaIpaTHOTO
ypaBHeHus. KonngecTso
JICHCTBUTEIIBHBIX KOPHEN KBaJAPAaTHOIO
YpaBHEHUS

dopMya KOpHEH KBaIpaTHOTO
ypaBHeHus. KonngecTso
JICHCTBUTEIIBHBIX KOPHEN KBaJAPAaTHOIO
YpaBHEHUS

®dopMyna KOpHEHW KBaIpaTHOTO
ypaBHeHus. KonnuecTBo
JIEHCTBUTENIbHBIX KOPHEN KBaJAPAaTHOIO
YpaBHEHUS

®dopMyna KOpHEH KBapaTHOTO
ypaBHeHus. KonnuecTBo
JIEUCTBUTEIIbHBIX KOPHEW KBAJPATHOTO
YPaBHEHHUSA

12 nenens

12 nenens

12 wenens

13 wenmensa

sirius.online

sirius.online

sirius.online

sirius.online

50.

Teopema Buera

13 wenmens

sirius.online
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51. Teopema Buera 13 menmens | sirius.online

YpaBHEHUs, CBOJUMBIC K JIMHCHHBIM sirius.online
52. YPaBHEHHUSAM WM K KBaJpaTHBIM 13 nepens

ypaBHEHHSIM

YpaBHEHUs, CBOJUMBIC K JIMHCHHBIM sirius.online
53. YPaBHEHHSIM WJIH K KBaJPATHBIM 14 Henens

YpaBHEHUSIM
54, KBanpaTHble ypaBHEHUS C MOJIYJIEM 14 wenensa | sirius.online
55, Pemenue kBaapaTHBIX ypaBHEHUH C 14 wenens sirius.online

MOJIyJIEM
56. KBanpaTHble ypaBHEHUS ¢ TapaMeTPOM 14 wemens | sirius.online
57 Pemenue kBagpaTHBIX ypaBHEHUH C 15 nenens sirius.online

napameTpoM

YpaBHeHHUE Kak MaTeMaTudyeckas MoJeNb sirius.online
58. . 15 Henens

peanbHON CUTyaluu

VYpaBHeHHE Kak MaTeMaThdecKas MoJIeNb sirius.online
59. . 15 Henens

peaTbHON CHTYalluu

Pemenune TeKCTOBBIX 3aJ1a4 ¢ TTIOMOIIIBIO sirius.online
60. KBaJpaTHBIX ypaBHeHUM. [loaroToBka kK 15 nenens

KOHTPOJIbHOM pabote
61 'I'COHTponLHaﬂ paborta no teme 16 Henens sirius.online

KBaaparusie ypapHeHnus"

PanronanbHbIE BRIpOKEHUS. sirius.online
62. ToxaecTBeHHbIE TpeoOpa3oBaHUs 16 nenens

palMOHAIBLHBIX BBIPAKCHUHN

Anrebpanyeckas ApoOb. JlomycTuMbie sirius.online
63. 3HAUEHUS IEPEMEHHBIX B APOOHO- 16 nenens

PalOHAJIBHBIX BBIPAKCHUAX

68


https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/
https://sirius.online/

64.

OCHOBHOE CBOWCTBO aredpanyecKon
Ipodu

16 wemens

sirius.online

65.

66.

Coxkpamienue apobeii. Crencraue u3
OCHOBHOT'O CBOMCTBa Jpodu
[IprMeHeHre OCHOBHOTO CBOMCTBA
anredpanveckoit 1poou

17 uenensa

17 senensa

sirius.online

sirius.online

67.

CroxeHue ¥ BbIUUTAHUE aNreOpandecKux
JIpo0el ¢ OIMHAKOBBIMH 3HAMEHATEIIIMU

17 uenens

sirius.online

68.

69.

70.

Ci10’keHHE U BBIYUTAHUE anrerqueCKHx
JIpoOeH ¢ TPOTUBOTIOIOKHBIMU
3HAMCHATCIISIMU

Clio)keHHUE ¥ BBIYUTAHHUE alreOpandecKux
Ipobeil ¢ pa3HBIMU 3HAMEHATENISIMH
CroxeHue ¥ BEIUUTaHUE anreOpandecKux
npobeii. Pemenne 3amau

17 uenens

18 Henena

18 Henensa

sirius.online

sirius.online

sirius.online

71.

72,

73.

74,

YMHOKEHHUE U JIeJIeHHe anredpandeckux
npobeil. Bo3penenue anredpandeckoi
JpoOH B CTETICHb

YMHOXEHHE U JiefIeHNe anreOpanyeckux
npobeii. Bo3enenue anredpandeckoi
IpoOu B cremneHb. Pemenne 3amau
YMHOXEHHE U JiefieHre anreOpanyeckux
npobeit. BozBenenue anredpanyeckoit
npoOu B creneHb. Perienue 3anau
ToxaecTBeHHbIE TpeoOpazoBaHUs
PpalruOHaJIbHBIX BBIpa)KeHI/If/'I.

18 Henens

18 nenensa

19 wenensa

19 uenensa

sirius.online

sirius.online

sirius.online

sirius.online

75.

ToxaecTBeHHbIE TpeoOpazoBaHUs
palMOHABHBIX BhIpaKeHUH. Penienne
3a1au

19 wenensa

sirius.online
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76.

O060011eHIE N3YYSHHOTO MaTepraa 1o
Teme «/IpoOHO-paloHaNIbHbIC
BBIPKCHHUS

19 genena

sirius.online

77.

78.

79.

80.

KonTpoJubnasi pabora no teme
«/IpoOHO-panoHa/IbHbIE BHIPAKEHUS»

JpoOHO-pannoHaIbHbIE YPAaBHEHHUS.
PaBHOCWIBHBIE ypaBHEHUS. Y paBHEHUE-
CIIEJICTBUE.

Pemenne 1poOHO-panimoOHaIbHBIX
YpaBHEHUM, CBOALIUXCS K TUHEHHBIM
YpaBHEHUSIM

Pemenne npoOGHO-paIiOHATBHBIX
YpaBHEHU, CBOAALIMXCS K JINHEHHBIM
ypaBHEHHSIM

20 uenens

20 menens

20 menens

20 nenens

sirius.online

sirius.online

sirius.online

sirius.online

81.

Pemenne npoOHO-panoHaIbHbBIX
YpaBHEHUH, CBOASIINXCS K KBaIPaTHBIM
ypaBHEHUSAM

21 nenens

sirius.online

82.

83.

84.

Pemenne npoOHO-panoHaIbHbBIX
ypaBHEHUH, CBOASIINXCS K KBaIPaTHBIM
YpaBHEHUSAM

Pemenne npoOGHO-palioOHaIBHBIX
YpaBHEHUN METOJIOM 3aMEHBbI
MepEMEHHOMN

Pemenne npoOGHO-palioOHaIBHBIX
YpaBHEHUH METOJIOM 3aMEHBbI
MEPEMEHHOMN

21 nenens

21 uenens

21 wenens

sirius.online

sirius.online

sirius.online

85.

Penrenne TeKCTOBBIX 3a4a4 C TOMOILBIO
JIPOOHO-PAIIMOHATILHBIX YpPaBHEHUH

22 "Henens

sirius.online

86.

Penrenne TeKCTOBBIX 3a4a4 C ITOMOILBIO

22 Henens

sirius.online
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JIpOOHO-pallMOHATILHBIX YPaBHEHUN

Penrenne TekcTOBBIX 3aJa4 C IIOMOIIBIO

sirius.online

87. N 22 "wenens

JIpOOHO-pallMOHATILHBIX YPaBHEHUN

I'padpuaeckas maTEpIpETALIMS YpAaBHCHUMA sirius.online
88. 22 "Henensd

C IByMsI IepeMEHHBIMU

Pemenue 3amxau o teme «J{podHO- sirius.online
89. 23 mepens

palroHaIbHbIC YPABHEHUS

Pemenue 3amxau o teme «JIpodHo- sirius.online
90. 23 mepens

palroHaIbHbIC YPABHEHUS

Pemienue 3amau o teme «JIpoOHO- sirius.online
91. 23 "enens

palMOHAIBHBIC YPaBHCHUS

Pemenue 3amxau o teme «JIpodHo- sirius.online
92. 23 "enens

palroHalbHbIC YPAaBHEHHUS

Pemenue 3amgau o teme «JpobHo- sirius.online
93. 24 uenens

palroHaIbHbIC YPAaBHEHUS

Pemenue 3amau o teme «J{pobHo- sirius.online
94, panuoHaIbHbIe ypaBHeHUS». [loaroroBka 24 nenens

K KOHTPOJIbHOM paboTe.

KontpoabHasi padora mo reme sirius.online
95. P P 24 uenens

«/IpoOHO-panHOHAIbHBIE YPABHEHHUSD

O0J1acTh orpeIeNICHUS 1 MHOXKECTBO sirius.online
96. 3HaueHuH Qyaknun. CriocoOs! 3a1aHus 24 genens

byukuuii. ['padux pynkumnu

Urenue cBoiicTB hyHKIMH O €€ rpaduKy. sirius.online
97. [Tpumeps! rpadukoB QyHKIMA, 25 nepens

OTPKAIOIINX peATbHBIC TPOIIECCHI

UreHne CBONCTB KIWH 110 e€ rpaduky. sirius.online
98. dyn pacpuicy 25 nepens

[Tpumeps! rpadukoB pyHKINH,
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OTpaXKAIOIINUX peabHbIE IIPOLECCH

I'paduk dyukiun y = kX + b. Pemenne sirius.online
99. 25 menens

3a71a4
100. OyHKIuH Y = X°1 Y = X°, UX CBOMCTBA. 25 memens | sirius.online
101. Oyukiws y = ax? +bx + C u ee cBoiicTBa 26 wenens | sirius.online

Oynxups y = ax’ +bx + ¢ u ee cBoiicTBa. sirius.online
102. 26 "enens

Pemenue 3amau

®ynknus Y = ax® +bx + . Pemenue sirius.online
103. y y 26 wenens | -

3a71a4

®yukius Y = ax® +bx + ¢. Pemrenne sirius.online
104. y y 26 wemens | -

3a71a4

OyHKIIMY, OMUCHIBAIOIIUE MPSIMYIO U sirius.online

00paTHYIO MIPOMOPIIMOHAIBHEIE
105. PATHYIO IpOTop 27 Henens

3aBHCUMOCTH, UX rpaduku. OyHKIus y =

k/X u ee cBoiicTBa

®yukiusa Y = k/X u ee cBolicTBa. Pemenune sirius.online
106. y y 27 uenensd

3a1a4

®yukuus Y = k/X u ee cBolicTea. Pemenue sirius.online
107. yH y 27 wenmens | —

3a71a4
108. OyHKIHSA y = Vx. Pemmenue 3anau 27 wenens | sirius.online

Pemrenne 3a1a4 Ha GyHKINN sirius.online

109. 28 nenens

Pemenne 3a1a4 DOBBIIIIEHHON CIIOKHOCTH sirius.online
110. 28 Henend

1o Teme «DyHKIHs»

Pemenwne 3ana4 Ha pyHknuu. [loaroropka sirius.online
111. . 28 "Henens

K KOHTPOJIbHOM padore.

KonTpoanuas padora mo reme sirius.online
112. p P 29 uenens

«DYHKUUN»
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[ToBTopenue. CTeneHs ¢ IeNbIM sirius.online
113. rmokasareiieM. CBolicTBa CTEEHU C LIEIBIM 29 "Henens

oKa3aTelieM

[IpeoOpazoBanme BEIpAKEHUH, sirius.online
114. COJIEpIKalINX CTENEHH C LEIbIM 29 nenens

oKa3aTelieM

[IpeoOpa3oBanme BEIpAKEHUH, sirius.online
115. COJIEpIKalINX CTENEHH C LEIbIM 29 nenens

IIOKa3aTejieM

[ToBTOopenne. CTaHAAPTHBIN BU YHCIIA. sirius.online
116. JlelicTBUS ¢ YKCIIaMHM, 3alIMCaHHBIMH B 29 "enens

CTaHIapTHOM BHJIC

Pa3mepbl 00bEKTOB OKPYKAFOIIETO MHPAa, sirius.online
117. JUTUTENILHOCTH TPOILIECCOB B OKPYIKAIOIIEM 30 Henmens

MUpe

Pa3mepbl 00BEKTOB OKPYKAIOIIETO MHPA, sirius.online
118. JUIUTETBHOCTh IIPOLIECCOB B OKPYXKAIOLIEM 30 Henens

MUpE
119. Pemrenue 3amau o teme «CrerneHpy 30 memenst | sirius.online
120. Pemenne 3amau mo reme «CTeEEHbY 30 memens | sirius.online
121. Jlenenue ¢ ocTaTKOM 31 wenmenst | sirius.online

CpaBHEeHUS TENBIX YHCEI TI0 MOJIYIIIO sirius.online
122. HaTypaJibHOTO uncia. CBoiicTBa 31 nenens

CpPaBHEHHUH 110 MOJTYJIIO
123, OcTtaTky CyMMBI ¥ IPOU3BEICHUS 10 31 Henens sirius.online

JTAHHOMY MOJIYJTIO
124. Pemenwne 3amad 1o reme «JleammocTsb» 31 uwenmenst | sirius.online
125. Pemenue 3agau mo reMam «JlenmmMocCThy, 32 memens | sirius.online
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«Crenenby. [lonroroBka Kk KOHTPOJIBHOU
pabore

126.

127.

128.

KOHTpOJILHaH paﬁoTa nmo TeMmam
((CTelIeHI/I», ((I[eJII/IMOCTL»

32 uenmens

IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJI0OB KypcoB 7 1 8 KJIacCOB,
000011IeH1Ee 3HAHNI

32 wenens

[ToBTOpEHHE OCHOBHBIX IMOHATHI U
METO/IOB KypCcOB 7 U 8 KJIacCoB,
000011IeHrEe 3HAHUI

32 wenmens

sirius.online

sirius.online

sirius.online

129.

130.

131.

132.

133.

Hrorosasi kKoHTpoOJIbHAsI padoTa

33 Henens

[ToBTOpeHue u 00600mIeHNE. Permenune
JUHEHWHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJHOM MTEPEMEHHOMN

33 nenens

[ToBTOpenue n o6obIIEeHHE.
ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKECHUM, COAECPIKALUX
apu@meTnyecKre KBaJipaTHble KOPHU

33 nenens

[ToBropenue u o6o0mmenue. Pemenne
KBaJpaTHBIX ypaBHeHUN. Pemenue
TEKCTOBBIX 33/]1a4 C TIOMOIIIbIO
KBaJPaTHBIX YPaBHEHUU

33 wenmend

[ToBTOpenue u o6oOIIEHNKE.
ToxxnecTBEeHHBIE TPEOOpPa30BaAHUS
palMOHABHBIX BBIPAKCHUH

34 uenend

sirius.online
sirius.online

sirius.online

sirius.online

sirius.online

134.

[ToBTOpenue u 0600mIeHNE. Permenune
JIpOoOHO-pallMOHATILHBIX YPaBHEHUH,
CBOIAIIUXCA K J'IHHCfIHBIM HIIN K

34 "wenens

sirius.online
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KBaJIPATHBIM YPaBHEHUSIM.
[ToBTOpenue u 0600IIeHNE. Permenune sirius.online
135. TEKCTOBBIX 3aJ1a4 C TIOMOILbIO IPOOHO- 1 34 nenens
palMOHAIbHBIX YPAaBHECHUN
[ToBTOpenue u o6o6meHue. Pemenue sirius.online
136. p B 1 34 wenens
3a1au
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Hara uudposbie
Ne ni/m Tema ypoka Kontpoabnubie IIpakTnyeckue
Bcero u3yueHusi o0Opa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[TorTOpenue. KBagpaTHBIN KOPEHB. sirius.online
1. P AP P 1 1 Henens
CrerneHs C MeNbIM MTOKa3aTeIeM.
[ToBTopenwue. [IpeoOpa3oBaHme YHCTOBBIX sirius.online
2. . 1 1 Henemns
1 OYKBEHHBIX BBIPOKCHUH.
3. [ToBTOpenue. Anredpanyueckue qpoou 1 1 Henens sirius.online
[ToBropenue. Moxyinb. [Ipocreiinme sirius.online
4, p Yy p 1 1 Henens
YpaBHEHHUS C MOJIyJIEM
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[ToBTrOpenue. JInHeliHble U KBaJpaTHbIE
YPaBHEHHUS € IapaMeTpOM

2 Hexensd

sirius.online

Oyukmust. OcHoBHBIC TOHTHS. CIIOCOOBI
3aganus Gyskuuid. I'padux GyHKImM

Oynknus. OCHOBHBIE CBOMCTBA (DYHKIIHIA:
HYIH QYHKIIH, TPOMEXKYTKA
3HAKOMOCTOSTHCTBA (DYHKITUH, TPOMEKYTKH
BO3PACTaHUA U YObIBaHHS (DYHKIIHH,
4YETHBIC U HEYETHBIE (DYHKIIUH,
HauOoJIbIlIEee U HAMMEHbLIEE 3HAUECHUS

byHKIHH.

2 Hemensd

2 Hexensd

sirius.online

sirius.online

Oyukuus. OCHOBHbIE CBOMCTBA (DYHKIIHIA.
[Toctpoenue rpaduKoB QyHKITHIA.
JluneiHble PYHKIMHU.

2 Hexensd

sirius.online

10.

11.

12.

Oynkius. OCHOBHbBIE CBOMCTBA (DYHKIIHIA.
[Toctpoenue rpadukoB GpyHKIUHA.
OO6paTHas TponopLUHUOHATBHOCTb.

Oyukius. OCHOBHBIE CBOMCTBA (PYHKIIHIA.
[Toctpoenue rpagukoB GyHKIHH.
CrenenHble QyHKIUU C HATYpaIbHBIMU
MTOKa3aTeJsIMU

3 Henens

Oynkius. OCHOBHBIE CBOMCTBA (PYHKITHIA.
[Toctpoenue rpaduKoB QyHKIIHIA.
DyHKIMHU F\/X, F§/ X.

3 Henens

[Toctpoenue rpadukoB QyHKIHI ¢
MOMOIIBIO TpeoOpa3oBaHuit

(F(x)— f(x)+a; f(x)— f(x+a))

3 Henmens

3 Henmens

sirius.online

sirius.online

sirius.online

sirius.online

13.

[Toctpoenue rpadukoB QyHKIIHIHA ¢
MTOMOIIBIO TTPe00pa3zoBaHU

4 penens

sirius.online
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(Fx)—kf(x)

14.

15.

16.

[Toctpoenue rpadukoB QyHKIHIA ¢
MOMOIIBIO TTPe00pa3oBaHMit

(y=Ix], )= 1(IxI), FO) = F(X)])

4 uenens

KBangpatubiii Tpéxwied. Kopau
KBaJIpaTHOrO TpéxwieHa. Pa3noxenue
KBaJIPATHOTO TPEXUJICHA HA JTMHEIHbBIC
MHO>KUTEH

4 yuenens

KBanparnunas ¢pyHKIus U €€ CBOWCTBA.
[TapaGomna, KOOPAUHATHI BEPIIMHbI
napaboJibl, 0Cb CHMMETPHH MapaboIibl

4 yuenens

sirius.online

sirius.online

sirius.online

17.

[TocTpoenue rpaduka KBaapaTHIHON
GyHKIUM TYyTEM CIABUTOB

5 Henens

sirius.online

18.

19.

20.

[TocTpoenue rpaduka KBaapaTHIHON
(GYHKIMM TYTEM CIBUTOB

5 Henmens

[Tonoxenue rpaduka KBaapaTUIHON
(GyHKLMU B 3aBUCUMOCTH OT €€

ko3 dunuentos. [Tocrpoenue rpaduka no
KJIFOUEBBIM TOYKaM

5 Hedens

[Tonoxxenue rpaduka KBaApaTUIHON
(GyHKLIMU B 3aBUCUMOCTH OT €€
K02 (HUIIMEHTOB

5 "Henens

sirius.online

sirius.online

sirius.online

21.

Hcnonb30BaHne CBOWCTB KBAIPaTUIHOU
GyHKIMH 711 pEeIIeHUs 33024

6 Henens

sirius.online

22,

[Toctpoenue rpadukoB pyHkuuit. J{poOHo-
nuHenHas QyHKIus

6 Henens

sirius.online

23.

[Toctpoenue rpaduKoB QyHKIHIA.
Kycouno-3anannast yHKIus

6 "Henensa

sirius.online
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ITocTpoenne rpaduKoB HYHKIIAI sirius.online
24. p pad by ’ 6 Henens -

COJICPIKAIUX MOJIYJIb
25. [ToaroroBka K KOHTPOJILHOU padboTe 7 Henens sirius.online

KonTpoabHnas padora mo reme sirius.online
26. p P 7 Henens

«DYyHKUUN»
27. Pemenue 3amay mo teme « OyHKIHI 7 "Henenst sirius.online
28. Pemienue 3a1a4 o reme «OyHKIUN 7 "Henens sirius.online

CpaBHEHHE YHCEIT C TTOMOIIBIO sirius.online
29. B 5 8 Henens

KOOPJMHATHOMN MPsSMOi

[TonsiTHE O pelICHUH HEPABEHCTBA C OJTHOM sirius.online
30. nepeMeHHO. MHOXECTBO pelIeHUi 8 Henens

HEPaBEHCTBA.

KBaapaTHbie HEpaBeHCTBA C OJTHOM sirius.online
31. nepeMeHHoil. Penienue HepaBeHCTB 8 Henens

rpauuecKkuM MeTOJIOM.

Penienne kBajipaTHBIX HEPABEHCTB sirius.online
32. 8 Henens

METO/IOM HHTEPBAJIOB.
33. Pemenue kBagpaTHBIX HEPABEHCTB 9 Henens sirius.online

Penrenne 3amad, CBOIAIINXCS K sirius.online
34. 9 Henens -

KBaJJpaTHBIM HEPABCHCTBAM

Pemenne npoOGHO-paliMoOHaIBHBIX sirius.online
35. 9 Henens

HEPABEHCTB.

Pemenue npoOHO-paiioHaTBHBIX sirius.online
36. HEPABEHCTB. 3aJ1a4M, CBOASILNECS K 9 Henens

NPUMEHEHHIO METOIa HHTEPBAIOB

Perrenve xBagpaTHBIX HEPABEHCTB sirius.online
37. P p ’ 10 Hepens

COJICPIKaIIMX 3HAK MOYJIS
38. KBanparHsie HepaBeHcTBa. [loaroroBka K 10 memens | sirius.online
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KOHTPOJILHOH padoTe

KonTpoJubnasi pabora nmo teme

sirius.online

39. 10 Henens

«KBaapaTHbIe HepaBeHCTBA»

Pemenue nmpocTedmmx KBaapaTHbIX sirius.online
40. p P 10 egens | —

HEPABEHCTB C ITapaMeTPOM

VYpaBHeHus. MeToapl pelieHus TMHSHHBIX sirius.online
41. . 11 Henens

Y KBQJIPAaTHBIX YPaBHEHUH

Pemenue cBoicTB QyHKITUH. sirius.online
42. Hcnonb30Banme CBOMCTB PYHKIHMA JUTS 11 nenens

pEIICHUS [EJIbIX YPaBHCHHH
43. bukBaapaTHbie ypaBHEHUS 11 memens | sirius.online
44, YpaBHEHHS, CBOJIAIINECS K KBaIpaTHBIM 11 wenensa | sirius.online

Pemenne 1poOHO-pAIMOHATBEHBIX sirius.online
45, Up p 12 Henens

ypaBHCHHIA

Pentenne 1poOHO-paMoHaIbHBIX sirius.online
46. P p 12wenensa | —

HEPaBEHCTB

Pernrenne TeKCTOBBIX 3a/1a4, CBOIAIIMXCS K sirius.online
47. pEeIIeHnI0 JPOOHO-PaMOHATBHBIX 12 nenens

YpaBHEHHIA U HEPABCHCTB

Penrenne ypaBHeHMiI 1 HEPABEHCTB. sirius.online
48. M p 12 wenens | —

Pemenue 3agau

YpaBHEHUS ¢ IBYMS IIEPEMEHHBIMU. sirius.online
49, P y p 13 wenens | —

OCHOBHBIE TIOHATHS U TPaPUKU

[ToBTOpenue. Pemienne cucreM JIMHEHHBIX sirius.online
50. . 13 Henens

YpaBHEHHMI C IBYMsI IEPEMEHHBIMHU

Pemenne nmpocTeHmmx cucreM sirius.online
51. HEJIMHEHWHBIX YpaBHEHUH C IBYyMsI 13 Henens

NEPCMCHHBIMHU. MGTOI[ INOJCTaHOBKH
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52,

Pewenne npocrenmmx cucreM
HEJIMHEHHBIX YPaBHEHUH C JBYMsI
IEpEMEHHBIMU. METO/I CII0OXKEHUs

13 Henensa

sirius.online

53.

CranpaptHas popma ypaBHEHHS
OKPYKHOCTH H €T0 HCIIOJIb30BaHKE B
3aja4ax

14 uenmens

sirius.online

54.

55.

56.

I'paduueckuii MeTos perieHus: CUCTEMBI
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

14 wenens

Cucrema 1ByX HEJTMHENHBIX YPABHEHUH €
JIBYMs1 IEPEMEHHBIMH KaK MOJIENb
peaIbHON CUTYalluH

14 genensa

Cucrema 1ByX HEJTMHENHBIX YPABHEHUH €
JBYMsI IEPEMEHHBIMU KaK MOJEIIb
pEeaIbHOM CUTYyalluH

14 genensa

sirius.online

sirius.online

sirius.online

S57.

Pemenue cucrem TUHEHHBIX U IPOOHO-
palMOHATBHBIX HEPABEHCTB

15 wenens

sirius.online

58.

59.

60.

HepaBeHcTBO ¢ 1ByMSs TepeMEHHBIMHU.
Pemenne HepaBeHCTBaA ¢ IByMs
MePEMEHHBIMH IpapUUEeCKUM METOJIOM

15 wenens

HepaBeHCTBO ¢ 1BYMS ITIEPEMEHHBIMU.
Pewienne HepaBeHCTBaA € 1ByMs
MePEMEHHBIMH IpapUUEeCKUM METOJIOM

15 senensa

Pemenue cucrem ypaBHEHU U
HEPABEHCTB C IIapaMeTpOM

15 senensa

sirius.online

sirius.online

sirius.online

61.

Pemienue cucrem ypaBHEHUM 1
HEPaBEHCTB C apaMeTpoM

16 wenensa

sirius.online

62.

[ToaroroBka K KOHTPOJILHOU paboTe

16 uemens

sirius.online
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63.

KonTpoJubnas pabora no teme
«YpaBHeHMs, HEPABEHCTBAa U UX
CHCTEMBbI»

16 Henena

sirius.online

64.

Pewenue 3anad o reme «YpaBHEHHs,
HCPAaBCHCTBA U UX CUCTCMbI»

16 uemens

sirius.online

65.

66.

67.

68.

69.

Pemienue 3amad no reme «YpaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI»

17 venens

ITousTre ynciIoBOH IIOCJIICAOBATCIIBbHOCTH.

KoneuHble 1 6€CKOHEYHBIC
nocienoBarenbHOCTH. OrpaHuYeHHAsS
HI0CJICI0BATEIbHOCTh. MOHOTOHHO
BO3pacrarommas (yobIBaroIas)
HOCJIC/IOBATEIILHOCTh

17 genensa

CriocoObI 3a/1aHKs TOCTIEA0BATEIIBHOCTH
OTIMCATENIbHBIN, TAOJMYHBIHI, C TTOMOIIBIO
(GbOopMyIIBI N-TO WICHA, PEKYPPEHTHBIN

17 Henmens

Apudmerunudeckas nporpeccusi. CBoiicTBa
YJIEHOB apU(METHUECKOH MPOrpeccuu.
DopMyIibl N-TO WieHa apu(pMeTHIECKOi
IPOrpeccuu

17 Henmens

XapakTepuCTUYECKOE CBONCTBO
apu(dMeTHUECKON mporpeccuu

18 Henens

sirius.online

sirius.online

sirius.online

sirius.online

sirius.online

70.

71.

@DopMyJIbl CyMMBI IEPBBIX N YWIEHOB
apudmeTnyecKoil nporpeccuit

18 menmensa

Apudmernueckas nporpeccus. Perenue
3aja4

18 mwenmensa

sirius.online

sirius.online

72,

Apudmernueckas nporpeccus. Perenue
3a1a4y

18 nenens

sirius.online

73.

I'eomeTpuyeckas nporpeccus. CBoiicTBa

19 wenensa

sirius.online
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YJIEHOB F€OMETPUYECKON POTPECCUH.
DopmyJibl N-TO WieHa TEOMETPUUYECKOM
IPOrpeccuu

XapaKTepHUCTHYECKOE CBOHCTBO sirius.online
74. P P . 19 wenens | —
FCOMETPHYUCCKOM MTPOrPECCuun
DopMynBl CYMMEI ITEPBBIX N WIEHOB sirius.online
75, pMy. y ! p ) 19 Henens
FCOMETPHUECKOM MPOTrPECCHit
I'eoMeTpuyeckas nporpeccus. Pemenue sirius.online
76. P porp 19 Henens
3a1a4
[IpencraBieHre 0 CXOAUMOCTH sirius.online
77 [0CJIeI0BATEILHOCTH, O CYMMHPOBAHUHU 20
- . . Heels
0eCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON
IIPOrPECCUH
78. [Iporpeccuu. Pemenue 3ana4q 20 memens | sirius.online
79. [Tporpeccuu. Pemenue 3agau 20 menmens | sirius.online
3amaun Ha IIPOIEHTEI, 0AHKOBCKHE BKJIAIbI sirius.online
p sirus.online
80. 20 menens
U KPEIUThHI
3a1aun Ha MPOLIEHThI, 0AHKOBCKUE BKJIA b sirius.online
81. 21 wenens
U KPEIUTHI
3aiaun Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIBI sirius.online
82. 21 wenens
U KPEIUTHI
3aiaun Ha IPOIEHTHI, OAHKOBCKUE BKJIAJIBI sirius.online
83. 21 wenens
U KPETUTHI
3a1aun Ha MPOLIEHTHI, 0AHKOBCKUE BKJIA b sirius.online
84. 21 uenens
U KPEIUThI
85. Metoa MaTeMaTHYECKOW HHAYKITHH 22 menmens | sirius.online
86. Metoa MaTeMaTHYECKOW HHAYKITHH 22 menmens | sirius.online
87. [ToaroroBka K KOHTPOJILHOU paboTe 22 mwenens | sirius.online
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88.

KontpoabHasi padora nmo teme
«UmucaoBbIe NOCIEI0BATEIbHOCTH U
Nporpeccumn»

22 wenens

sirius.online

89.

90.

91.

Pemenne 3amad mo Teme «HuciaoBbie
MOCJICAOBATCIIbBHOCTU U MPOTrpeCCUN»

Kopens n-if crenenu. CBolicTBa KOpHS n-H
CTENeHU

23 uenens

Kopens n-ii crenenn. CBoiicTBa KOpHS n-id
CTETEeHH

23 Henens

23 »enens

sirius.online

sirius.online

sirius.online

92.

ToxnecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKEHUM, COAECPIKAUX KOPEHb N-I
CTEIEHU

23 menens

sirius.online

93.

94.

CTGHGHI) C paHI/IOHaJ'II)HI)IM II0KA3aTcCJIEM U
eé CBOIiCTBa

CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
e€ CBOIICTBa

24 wenens

24 uenens

sirius.online

sirius.online

95.

ToxnecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKECHUM, COACPIKALUX CTEIIEHD C
paloOHaIbHBIM [1I0KA3aTEIEM

24 uenens

sirius.online

96.

97.

98.

Pemenne 3amau no teme «CTeTeHb ¢
panvoHaIBHBIM ITOKA3aTEIeM

[ToaroroBka Kk KOHTPOJIBLHOU paboTe

24 enens

KonTtpoabHas padora no reme
«CTreneHn ¢ paMOHAJIbHBIM
NoKa3aTeJieMm»

25 nenens

25 uenens

sirius.online

sirius.online
sirius.online

99.

Pentenue 3anad mo teMe «CTeEIEHE C
palroHAIBLHBIM ITOKA3aTeIEM.
WppanronanbHpie ypaBHEHHS

25 Henens

sirius.online
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100. Pemenne 3a1a4 nOBBIIIEHHON CII0KHOCTH 25 wenens | sirius.online
101. Perenue 3a1a4 NOBBIIEHHON CIOKHOCTH 26 uegenda | sirius.online

0O000111eH1E U ITOBTOPEHNE Kypca ajireOpbl sirius.online
102. p yp p 26 "Henens

9 KJ1acca

O00011IeHNE U TOBTOPEHHE Kypca alreopbl sirius.online
103. p yp p 26 wepgens | -

9 knacca
104. HroroBasi KOHTPOJILHAsI padoTa 26 menens | sirius.online

IToBTOpenue u 06o61eHre. Yucna u sirius.online
105. p 27 wenens | -

BBIUUCIICHUS

[ToBTOpenue u 0600menue. Yuciia Ha sirius.online
106. p . . 27 wenens | -

KOOPJWHATHOM MPsIMOK

[TosTOpeuue u 06001IeHue. Uncia Ha sirius.online
107. p N . 27 uenenst

KOOPJMHATHOM MPsIMO¥

[ToBTOpenue u 0606enne. Yucia sirius.online
108. P ’ 27 Henens

BeIunciieHus. KopHu, crenenu

[ToBTOpenue u 06061enne. Yucia sirius.online
109. p ’ 28 menmens |

BeruncieHust. Kopuu, crenenu
110. [ToBTOpenue u 06001IeHNE. Y paBHEHHS 28 wenmens | sirius.online
111. [ToBTOpeHue n 00o0IIeHNE. Y paBHEHUS 28 memenst | sirius.online

TToBTOpenue u 06061eHe. OYHKITUN U sirius.online
112. p yH 28 Henensd

rpaduxu

TToBTOpenue u 06061eHe. OYHKITUN U sirius.online
113. p yH 29 nenensg

rpaduxu

[TosTOpeuue u 06001IeHNEe. PacyeTsl o sirius.online
114, P = Wwemenss | S

rOTOBBIM (popmyrnam

[ToBTOpenue u 06061meHue. PacueTs o sirius.online
115. 29 uenens

TOTOBBIM (popMyiiaMm
116. [ToBTropenue u 0606menue. HepaBeHcrna 29 wenmenst | sirius.online
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117. [ToBTOpenue u 0606menue. HepaBencrra 30 menens | sirius.online

[ToBTOpenue u 060061meHue. Yncnossie sirius.online
118. 30 Henens

MOCIIEI0BATEIHHOCTH

[ToBTOpenue u 0600mEeHne. YncaoBwie sirius.online
1109. 30 Henens

MI0CJIeIOBATEIIBHOCTH

[ToBTOpeHue u 06001IeHHE. sirius.online
120. AnreGpanyecKue BhIpaXeHHs, YpaBHEHUS, 30 nenens

HEpaBEHCTBA

[ToBTOpeHue u 06001IEeHNE. sirius.online
121. AnrebpanuecKue BRIpaXCHHS, YPaBHEHUS, 31 nenens

HEpaBEHCTBA

[ToBTOpeHue u 06001IeHNE. sirius.online
122. Anrebpanyeckue BbIpaXKeHUsI, ypaBHEHUS, 31 Henens

HEPABCHCTBA

[ToBTOpenue u 06061meHue. TekcToBbIe sirius.online
123. 31 Henens

3aaun

[ToBTOpenue u 0000meHNe. TeKCTOBEIE sirius.online
124, 31 Henens

3aaun

[ToBTOpenue u 0000mEeHNE. TEKCTOBEIE sirius.online
125. 32 "Henens

3aJ1a9n

[ToBTOpenue u 0606menue. ['paduxu sirius.online
126. p . pad 32 "Henensd

byHKIII

[TosTOpeuue u 0606eHue. ['padhuku sirius.online
127. P . pad 32 "Henensd

byHKIII

[TosTOpeuue u 0606meHue. ['padhuku sirius.online
128. P . pad 32wenens | —

byHKIMHA

[ToBTOpenue u 06061meHue. Pemenue sirius.online
1209. P 33 nenens

[IPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4
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[ToBTOpenue u 0600meHue. Pemenue sirius.online
130. 1 33 Henens

MIPAKTUKO-OPHEHTUPOBAHHBIX 33144

IToBTOpenue u 006001eHNE. Pemenue sirius.online
131. p 1 33mwenens | -

NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4

[ToBTOpenue u 00001IeHNE. Pemenue sirius.online
132. P o 1 Vwuemens |

MIPAKTUKO-OPHEHTUPOBAHHBIX 33144

[ToBTOpenue u 0060061IeHNE. Pemenue sirius.online
133. p 1 34 »wenens

MIPAKTUKO-OPHEHTHPOBAHHBIX 33144

[ToBTOpenue u 006001IeHNE. Pemenue sirius.online
134. p = 1 34uwenens | -~

NPAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4

[TosTOpeuue u 06001eHe. Peienue sirius.online
135. p B 1 34 »wenens

MIPAKTUKO-OPHEHTHPOBAHHBIX 33144

[ToBTOpenne u 060061eHNE. Pemenne sirius.online
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NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136
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PABOYAS IHPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» HA YIJIYBJIEHHOM YPOBHE B 7-9 KIIACCAX

MNOACHUTEJBHASA 3AIINCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3AEJOB IIKOJbHON MATEMATHKH, UMEIOLINN
CBOEH 1IeNbI0 00eCleYuTh M3yYEHHUE CBOMCTB U pa3MepoB (UTYp, WX OTHOLICHUN H
B3aMMHOE pAacCIOJIOKEHHE, OMHUpPAETCd Ha JIOTMYECKYI0, JOKa3aTeNbHYIO JIMHHUIO.
[leHHOCT, W3y4YeHUsT TEOMETPUM HAa YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHuUs
3aKJIFOYACTCS B TOM, 4YTO OOYYaIOIUWCA YYUTCS TPOBOJIUTH JOKA3aTEIIbHBIE
pacCcyXJeHus, CTPOUTh JIOTUUYECKHE YMO3AKIIOUCHHS, JOKa3blBaThb HCTHHHBIC
YTBEPKICHUSI U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHHUS «OT
MPOTUBHOIO», OTJIWYaTh CBOMCTBAa OT TMPHU3HAKOB, (HOPMYJIUPOBATH OOpaTHBIC
yrBepkeHus. Ocoboe 3HauYeHHE JI0Ka3aTesibHAs JIMHUS HMEET MJisi yriayOJaEéHHOTO
U3YUYEHHUS] MATEMATHKHU.

[lenpto M3ydyeHUS] TEOMETPUU ABISIETCA UCIOJIB30BAHUE €€ KaK MHCTPYMEHTA IMpHU
pELICHUH KaK MaTeMaTH4YeCKUX, TaK W MPAKTUYECKUX 3a7ad, BCTPEYAIOIIMUXCS B
peanbHOU Ku3HU. OOy4YarOMIMICS JOHKEH HAYYUTHCS ONPEIENSITh T'€OMETPUUYECKYIO
burypy, OMUCHIBATH CIOBAMHU YEPTEK WJIM PUCYHOK, HAWTHU IUIONIAAb 3E€MEJIbHOTO
y4acTKa, pPacCUUTHIBATh HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOTO KabOensa win
TpeOyeMble pa3Mepbl rapaxka s aBTOMOOWIA. DJTOMY COOTBETCTBYET BTOpasd,
BBIYMCIIUTEIbHAS JIMHKUS B M3y4YEeHUU TeoMeTpud. [Ipu peniennu 3agay npakTHYECKOTO
XapakTepa OOyYaromuicss YYUTCS CTPOUTh MaTeMaTHYEeCKHUE MOJEIN PEeaTbHBIX
XKU3HEHHBIX CHUTyallud, TMPOBOAUTh BBIYUCIEHUS U OIEHUBATh aJEKBATHOCTH
MOJIy4YeHHOT'O pe3yJIbTaTa.

Oco6eHHOCTh y4eOHOro Kypca yriyOJIEHHOTO H3YYEHHS T€OMETPUH COCTOUT B
TOM, 4YTO OOydJarouuecss He MPOCTO 3HAKOMSTCS C ONpeAeAEHHBIMU TOHSATUSMH, a
yBEpeHHO oOBjaaeBatoT WMHU. CylIecTBYIOIIME TEMbI MpPOTpaMMbl 0a30BOro Kypca
T€OMETPUU HU3YyYaroTCs Ha Oosiee TiIyOOKOM YpOBHE, a OOydwaromuecs MpUOOpETaroT
YMEHHUSI, IOMOTAIOIINE UM YBEPEHHO MMPUMEHATh CBOM 3HAHUS HE TOJIbKO B MAaTEMaTHUKE,
HO ¥ B CMEXHBIX TNpeIMeTax, NpexJe Bcero (u3nke U HHPOPMATHUKE, a TaKKe
MOJIb30BAThCS MTOTYUYEHHBIMU 3HAHUSIMU TIPU PEIICHUU MTPAKTUUYECKUX 3a/1a4.

CornacHo yueOHOMY IulaHy B 7—9 kjaccax u3y4yaercs yriayOn€HHBIM y4ueOHbIN
Kypc «I'eoMeTpus», KOTOpbIH BKIIIOYAET CIEAYIOLUIME OCHOBHBIE Pa3/ielibl COACPKaHUS:
«Hauana reometrpum», «TpeyronbHUKN», «OKPYKHOCTHY, «HeThIpEXYTOIbHUKNY,
«Ilomobue», «DmemeHTbI TpUroHOoMeTpun», «llmomamm», a Takke «Meron
KoopauHaty», «Bextope», «[IpeoOpazoBaHus MIOCKOCTH.

Ha usyudenue yuebHoro kypca «I'eomerpus» orBoautcs 306 yacoB: B 7 Kjacce —
102 gaca (3 ygaca B Hepento), B 8 kiacce — 102 yaca (3 gaca B Heneno), B 9 kiiacce —
102 gaca (3 yaca B He/ieIIO).
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COAEPXKXAHUE OBYUEHUA

7 KUIIACC

HayaJjia reomerpuu

Hctopuss BO3HMKHOBEHUsS W pPa3BUTUSA TeoMeTpud. HadanbHble MOHATHS
reoMerpud. Touka, mnpsMas, oTpe3ok, Jyd. [loHsTue o006 akcuome, TeEopeMme,
JOKa3aTeNIbCTBE, ONPEICICHUN.

B3anMHOE pacnosnokeHue TOYeK Ha MpsAMOW. M3MmepeHne [UIMHBI OTpE3Ka,
PACCTOSIHUE MEXKY TOUKAMH.

[Tonynnockocts U yroiyi. Bunsl yrios. M3Mepenne BennuuH yrioB. BepTukanpHbie
U CMexHble yruibl. [lapajuienbHblE M NEPHEHAMKYJSAPHBIE INpsMble. PacctosHue oT
TOYKH JI0 PpsIMOW. buccekrpuca yria.

Jlomanaa. Buael nomanbeix. [[nmHa nomanoil. MuoroyroneHuku. Ilepumerp
MHOTOYroJibHUKA. [[OHATHE O BBIMYKIIBIX W HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBrUYHBIE PEACTABICHUS O PABEHCTBE (PUTYP, UX PACIIOJIOKEHUN, CHMMETPHUHU.

[Ipocrenmue noctpoeHus. MHCTpyMEHTHI 1JIsI U3BMEPEHUM U TOCTPOCHHU.

TpeyrojabHuKku

Buapel  TpeyrosbHMKOB: OCTPOYTOJIBHBIE, MPSMOYTOJIBHBIC, TYIOYTOJbHBIE,
paBHOOEpEHHBIE, PABHOCTOPOHHME. MennaHa, OucceKkTpuca U BbICOTa TPEYTOJIbHUKA.

PaBenctBo  TpeyrompHukoB. IlepBbli M BTOPOM NPU3HAKUM  PaBEHCTBA
TPEYroJabHUKOB. PaBHOOeNpeHHbIE TPEYroJbHUKM U HX cBoicTBa. [Ipm3Hak
paBHOOEPEHHOTO TPEYroJbHUKA. TpeTuil Npru3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOolIEHUsT MEXAYy CTOpPOHAMM M yIJlaMH TpeyrojbHHKa. HepaBeHCTBO
TpeyrojbHuka. HepaBeHCTBO O NTMHE JTOMAHOM.

CummMmerpuunbie purypsl. OCHOBHBIE CBOMCTBa OCEBOM CHUMMeETpuH. IIpumepsl
CUMMETPHH B OKPYKAIOILEM MUPE.

IHapasuienbHbie npsiMbie. CymMMa yrijioB MHOTOYIOJIbHUKA

[TapannenbHOCTh MPSIMBIX, UCTOPUYECKHUE CBENEHUS O MOCTysiare EBknuaa u o
posin JIo6aueBCKOTO B OTKPBITHM HEEBKJIMJIOBOM reomeTpuu. CBOWCTBA M MPU3HAKU
MapajuiesIbHbIX NpsMbIX. CymMMa YIJIOB TPEYroiabHUKA. BHENIHME yriibl TpEyroJibHUKA.
CyMMa BHYTPEHHHMX YIVIOB MHOTOYIOJIbHUKA M CyMMa BHEIIHHMX YIJIOB BBIITYKJIOTO
MHOI'OYTI'OJIbHUKA.

IIpsiMoyroJjibHble TPEYrOJIbLHUKH

IIpu3Haku paBeHCTBAa MPSAMOYIOJIBHBIX TPEYroOJBbHUKOB. llepneHnukynsap u
HakJIOHHas. CBOMCTBO MeAMaHbl MNPSAMOYTOJIBHOTO TPEYroJbHUKA, MPOBEIEHHOM K
runotenyse. [IpaMoyronbHbIid TPEYroJIbHUK C yriioM B 30°.

OkpyKHOCTH

[ToHATHS OKPYKHOCTH M Kpyra. DJIEMEHTHI OKPYKHOCTH U KpyTa: LIEHTP, Paauyc,
IaMeTp, XOpHa, UX CBOWCTBA. B3auMHOE pacmnoyioKeHUE OKPYKHOCTH U IPSIMOM.
KacarenpHas u cexymas kK okpykHOCTH. OKpYy>KHOCTb, BIUCaHHas B yroii. [Ipocrelimue
NOCTPOEHUS C TOMOIIBIO IUPKYJIA U JINHEHKH.

I'eomeTpuyeckue mecra To4eK

[TonaTHE 0 reoMeTpuYECKOM MecTe ToUeK. [IpruMepbl rEOMETPUUECKUX MECT TOUEK
Ha IUIOCKOCTU. bHccekTprca yriia W CEepelVHHBIA MEPHEHIUKYJAp K OTpPE3Ky Kak
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reoMeTpudyeckrue Mecra Touyek. OnucaHHasi OKPYKHOCTb TPEYTrOJbHUKA, €€ IEHTP.
Metoa reoMeTpUYECKUX MECT TOUYEK MPU PELIEHUN FEOMETPUUYECKHX 3a/1ad.
ITocTpoeHust ¢ MOMOUILIO HMPKYJIS U JIUHEHKHU
Ucropuueckue ceenennsi. OG0CHOBaHUS MPOCTEHIIMX MOCTPOCHUM, ATAIbl 3a/1a4u
Ha [TIOCTPOCHMUS, PEIICHUE 33/1a4 HA ITIOCTPOCHUE HUPKYJIEM U JIUHEUKOI.

8 KUIIACC

YeTbIpéxyroJbHUKH

[Tapamienorpamm, ero npu3Haku u cBoiicta. [IpsaMoyroasHuk, pom0, KBaapar, ux
NpU3HAaKU U cBoMcTBa. Tpanenus. PaBHOOeapeHHas Tpareuus, €€ CBOWCTBA U
npusHaku. [IpamoyronpsHas Tpanenus. CpeaHss JUHMS Tpaleluu.

Cpennsis nUHUS TpeyrojibHUKAa. MeToA yABOEHUS MeEAUaHbl TPEYrOJIbHHKA.
Teopema o0 nepeceueHn MeAUaH TPEYTOIbHUKA.

Teopema daseca, Teopema 0 NMPONOPLUOHAIBHBIX OTpe3Kax. Teopema BapuHboHa
JUISL IPOU3BOJIBHOIO YETHIPEX YT OJIBHUKA.

LleHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

ITonoOue

[logobue TpeyronbHUKOB, Kodhduimuent mnomobus. I[lpuszHaku momo6us
TpeyroibHUKoB. IIpuMmeHeHne 1oa00MsT MpU  PELUICHUM T'EOMETPUUYECKUX U
IPAKTUYECKUX 3a/a4.

Iiomann

[TonsiTue o mnomaau. CBolcTBa MIIoNIael reometTpuueckux guryp. Ilpocreiinme
GopMynbl I IUIOMIAAM TPEYrojbHUKA, NapajiesorpaMma, poMOa M Tpamenuu.
[Tnomaau nonoOHbIX Guryp. OTHOIIEHKE TIOIAeH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemieHuu
NPaKTUYECKUX 3a]a4.

DJIeMeHTbI TPUTOHOMETPUM

CHuHyC, KOCHMHYC, TAaHI€HC MW KOTaHI€HC OCTPOTrO YyIVIa HPSIMOYTOJIBHOTIO
TpeyroibHuKa. Tpuronomerpudyeckue ¢Gynkimuu yraoB B 30°, 45° u  60°
IIponopuroHaJIbLHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eTBIPEXYro1bHUKH, CBA3AHHbIEC C OKPYKHOCTbIO

BrincanHble 1 LEHTpAIBHBIE YIJIbI, YTOJ MEXAY KacaTelIbHOM U XOpPJIOH. YTIIBI
MEK]ly XOpJIaMH U CEKyIIMMU. BrincaHHbIE M ONIMCAaHHBIE OKPYKHOCTU TPEYTOJIbHUKA U
YEeThIPEXYTOJbHUKNA. CBOMCTBA M MPU3HAKY BIMCAHHOTO YETHIPEXYTObHUKA. B3auMHoOe
pacnoyioxkeHue IByX OKpyxkHocTed. Kacanue okpyxHocTeil. OOmiue kacaTelbHbE K
IBYM OKPYKHOCTSIM.

9 KUIACC
Pemienue TpeyrojibHUKOB
Cunyc, kocunyc, TanreHc yrioB ot 0° 10 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXAeCTBO. DOpMYIIbI NpUBEICHUSA. PellleHne TpeyroapHUKOB. TeopemMa KOCUHYCOB U
TEOpEMa CHHYCOB. PelnieHue NpakTUYEeCKUX 3a7ad C HCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CHHYCOB. Penienue 3aa4 reoMeTpuiecKol ONTHKH.
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Tpuronomerpudeckue GoOpMyIIbl AJis IJIOAAN TPEYToJIbHUKA, apajljieiorpaMmma,
pomOa, Tpaneuuun. Dopmyna Iepona. Dopmysna  IoOHmaAM  BBIIYKJIOIO
YETBIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl ¥ MONOOHBIE TPEYTOJBHUKUA B OKPYKHOCTU. Teopema O Hpou3BEIECHUU
OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BENCHUHM OTPE3KOB CEKYIIMX, TeOpeMa O KBaJpare
KacareapHOU. [IprMeHeHNe Mpu peleHnr TeOMETPUYECKUX 3anad. TeopeMbl UeBbl U
Menenas. [lonsitue o romoreTun.

MeTtoa KOOpAUHAT

VYpaBHeHHE MPSMOI Ha MIOCKOCTH. YTI0BOW KO3(PPHUIMEHT u CBOOOAHBIN UJIEH,
UX T€OMETPUYECKUI cMBbICI. [lapamienbHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX (Yepe3
YTII0BOM KO3 (UIIUEHT).

YpaBHeHHE OKpYyKHOCTH. HaxokJieHHne nepecedeHnii OKpy>KHOCTEN U IPSMBIX B
KoopauHartax. @opmyia paccTOsHUS OT TOUKH 10 npsaMoi. [1nomans napaenorpaMmma
B KOOpJMHATax, MOHATHE OO0 OpUEHTHpOBaHHOW IMomaau. IIpumeHeHue Mertona
KOOPJMHAT B ITPaKTUKO-OPHUEHTHUPOBAHHBIX FEOMETPUUYECKUX 3aadax.

BekTopsl

Bekropel Ha mnockoctH. CIlo)KeHME W BBIYMTAHHE BEKTOPOB — IIpaBHia
TPEYroJIbHMKA W IapajuieJiorpaMMa. YMHOKEHHE BEKTOpa Ha uucio. KoopauHaTsl
BeKkTOpa. CIlIO)KEHHE M BBIYMTAHUE BEKTOPOB, YMHOXKEHHME BEKTOpa Ha 4YHUCIO B
KoopauHatax. [[puMeHeHre BEKTOpOB B PU3MKE, LIEHTP Macc.

[Tonstue o 6a3uce (Ha MIOCKOCTH). Paznoxenust BEKTOpoB 1o O6a3zucy. CkanspHoe
IIPOU3BEACHUE BEKTOPOB, TI'E€OMETPUYECKAM CMBICI M BBIPAXKEHUE B JEKAPTOBBIX
KoopauHatax.  JMCcTpuOyTHMBHOCTH  CKajsipHOro  mpousBeaeHus.  CkaisipHoe
MIPOU3BEACHUE U IpoerupoBaHue. [I[puMeHeHne CKaISIpHOrO MPOU3BEICHHS BEKTOPOB
IUISl HAXOXKJECHMS JUIMH W yIVIOB. PemieHue reoMeTpuYecKux 3aaad ¢ IMOMOUIbIO
CKQJISIPHOTO IIPOU3BEICHMUS.

JIJIMHA OKPYKHOCTH H IUIOIIAAb KPyra

IIpaBunbHBIE MHOTOYTOJIBHUKMU. J[IMHA OKpy>KHOCTH. ['pamycHas u paguaHHas
Mepa yriia, BBIUMCIEHUE UIMH 1yT OKpykHOocTel. [lnomane kpyra, cekropa, cermeHTa.
HcTtopuueckue cBeieHus: 00 U3MEPEHUH JUIMHBI OKPY>KHOCTH U TUIOIIAIU Kpyra.

JIBHKEHM S TIIOCKOCTH

entpanbHas cummeTpus. lleHTpanpHO-cuMMeTpuuHble (Qurypsl. IloBopor.
OceBass cummetpus. Durypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU OCH.
[TapasutenbHbIA 1TIEpEHOC.

[Tonsitue nBUxkeHUs U ero cBoricTBa. PaBeHcTBO Quryp. [IposiBineHus cummeTpun
B IpPUPOJE, IKUBONMUCH, CKYJIBITYype, apxuTekrype. Kommo3uinmu [aBUKEHUN
(npocreiimue npumMepsl). [I[pumeHeHne B reOMeTpUYECKUX 3aauax.
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INPEAMETHBIE PE3YJIBTATBI

K xoHiy o0ydyenust B 7 kjacce oOy4arouiuiics moiayyuT CAeAyIOINe TpeIMETHbIC
pE3yJbTaTHI:

Pacnio3HaBaTh M3y4eHHBIE T€OMETpUYECKHE (UTYpBI, OMPEAENATh WX B3aWMHOE
pacrnoJioxkeHue, Hu300paxaTh TeoMeTpudecKrue (Urypbl, BBINOJHATH YEPTEKU IO
YCIOBHUIO 3a1aud. VM3MepsTh JIMHEWHBbIE W YIVIOBbIE BEIWYMHBL. Pemarte 3agauv Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath NPUKHAAKY W OLEHKY JMHEWHBIX W YTJIOBBIX BEJIWYMH IPEIMETOB B
peanbHOM KU3HU, pa3MEPOB MPUPOIHBIX O0BEKTOB. Pa3nuuare pa3Mepbl I TUX 0OBEKTOB
T10 TIOPSAJIKY BEJINYHHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA MpU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh MPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/a4.

IIpoBOAUTE JIOTMYECKUE PACCYXKIAEHUA C MCIOJIB30BAHUEM TI'€OMETPUUECKUX
TEOPEM.

[Tomp30BaTeCs  NpU3HAKAMU  PABEHCTBA  MOPSIMOYIOJIBHBIX  TPEYT'OJIBbHUKOB,
CBOMCTBOM MEMaHbI, IIPOBEAEHHON K TMIIOTEHY3€ MPAMOYTOJbHOIO TPEYTrOJbHUKA, B
pELIEHNH N'eOMETPUYECKUX 3a1ay.

Onpenensate NapajuiebHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢
HAMHU ceKymas. OnpenensTs NapajyieNbHOCTh IMPSAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSMOM O TOYEK IPYTOU MPSAMOM.

Pemate 3a1aum Ha KjeT4aTol Oymare.

[IpoBOINUTH BHIYMCIEHUS U HAXOJUTh YUCIOBbIE U OYKBEHHbBIEC 3HAUEHHUS YIJIOB B
FEOMETPUYECKUX 3a/1a4ax C MCIOJB30BAHUEM CYMMBI YIJIOB TpPEYTOJBHUKOB H
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPU MEPECECYEHUH JIBYX
NapajuleIbHbIX MPSMBIX CEKylleW. Pemare mnpakThuueckue 3aJayd Ha HaXOXKJICHUE
YTJIOB.

Brnaners mnonsituem reoMmerpuueckoro mecta Touek (I'MT). Omnpenensith
OMCCEKTpUCY yTila U CEPeAMHHBIN MEPHEeHAMUKYJSAP K OTPE3Ky Kak IeOMETpUYecKHe
mecta Touek. [lomb3oBaThcsi MOHsATHEM TeomeTrpuyeckoro mecrta todek (['MT) mpu
JI0KA3aTENbCTBE TEOMETPUUECKUX YTBEPKACHUN U IIPU PELICHUU 3a/1a4.

@opMynupOBaTh OIPEICIICHUS OKPYKHOCTH W Kpyra, XOpAbl U JuaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMU. Y METh JI0KA3bIBATh U IPUMEHATH ITU
CBOKCTBA IIPU PEIICHUU 3a/a4.

Brnanerp mNOHATMEM ONMCAaHHOW OKOJIO TPEYTrOJbHHKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Jloka3plBaTh M HCIOJIB30BaTh (PAKTBI O TOM, YTO OUCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA IIEPECEKArOTCs B OJHOM TOYKE, M O TOM, YTO CEpPEIWHHBIC
NEPNEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOYKE.

Brnaners moHATHEM KacaTelbHOW K OKPYKHOCTH, IIOJB30BATBCA TEOPEMOU O
MEPIEHAUKYISIPHOCTA KAacaTeIbHOM W paanyca, MNPOBEAEHHOIO K TOYKE KaCaHWUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJHOU
TOYKH, U IPUMEHSATH 3TO B PEICHUU T€OMETPUUYECKUX 3a7a4.

Jloka3pIBaTh U NPUMEHSTH MPOCTEUIINE TEOMETPUUECKNE HEPABEHCTBA, TIOHUMATh
UX MPAKTUYECKUN CMBICI.
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[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE IMOCTPOCHUS C MHOMOUIIBIO LHUPKYIS U
JINHEUKHU.

K xoniy oOyuenus B 8 kijiacce o0ydaromuiics MOMYyUUT CIASAYIOIINE MPEeIMETHBIC
pe3yNbTaThI:

Pacnio3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOIBHUKOB, UX JIEMEHTHI, MOJIb30BATHCS
UX CBOMCTBaMU NPU PEIICHUH T€OMETPUUECKUX 3a1a4. Pa3nnuaTe mpu3Haku U CBOMCTBA
napajuiesorpamma, pomoa u mpsMOyTOJIbHUKA, JOKA3bIBaTh UX U YBEPEHHO MPUMECHSITH
P PEIIEHUN TEOMETPHUICCKUX 3a71a4.

Hcnonp30BaTh CBOMCTBA TOYKH TEPECEUCHHMS] MEIUAH TPEYroJIbHWKA (IEHTpa
Macc) B PELICHNUH 3a/1ay.

Brnanets monsTHEM cpeaHEH JMHWUHM TPEYTOJbHUKA W TPameIyud, TPUMEHSITh X
CBOMCTBa TIpW pEIICHUH TeOMETpPHUYECKHX 3amad. Mcmomb3oBaTh Teopemy Daneca u
TEOpEeMY O MPOMOPIMOHAIBHBIX OTPE3KaxX, MPUMEHATh UX ISl PEHICHUSI TPAKTUYECKUX
3ajay.

Pacnio3naBaTh 1IEHTpaIbHO-CUMMETPUYHBIE (DUTYPHI U UCIIOJIB30BATh UX CBOMCTBA
U pEIICHUH 3a]1a4.

Brmanerr mnoHATHAMH 1OMOOMS  TPEYrOJAbHUKOB, KOA(h(HUIMEHTa 1MOoa00us,
COOTBETCTBEHHBIX 3JIEMEHTOB IMOJOOHBIX TPEYrojbHUKOB. MIMeTh mpejcTaBiIeHUE O
npeoOpa3zoBaHuu Mojo0us M O Toa00HBIX (urypax. [lombp3oBaTbes NpU3HAKAMU
MOJ00MST TPEYTOJLHUKOB TMPH PEIICHWH TEOMETPUYECKUX 3anad. Jloka3piBaTh M
MPUMEHATH OTHOIIEHHUS IPOMOPITMOHATIEHOCTH B TIPSIMOYTOJBHBIX TPEYTrOJbHUKAX.
[TpuMeHATh Mog00Me B TPAKTUICCKUX 3aavax.

BrIBOIUTE W MCIONB30BaTh MpoCTeHIie (hOPMYJIIbI IS TIIOIMIATH TPEYTOJbHUKA,
napasieysiorpamMmma, pomOa W Tpaneuu. BbeIYUCIATH (Pa3IUYHBIMU CHOCOOAMM)
IJIOMIAh TPEYrOoJbHUKA U TUIOMAAM MHOTOYTOJBHBIX GUryp (TONB3YysSCh, TIe
HEOOXOIUMO, KaJIbKYJSATOpPOM). 3HATh OTHONIECHWE IUIONIAJe MOJ0OHBIX GUTYp U
NPUMEHSTh MPU PEHICHUH 3ajad. [[puMeHsATh MOoJy4YeHHbIE YMEHHUS B MPAKTUYECKUX
3a/1ayax.

[Tonp3oBatbess  Teopemoirt [ludaropa st pemieHuss TEOMETPUUYECKUX |
npakTudeckux 3agady. CTpOUTh MaTEeMaTHYECKYI0 MOJIENb B MPAKTUYECKUX 3ajadax,
CaMOCTOSITEIILHO JIeJIaTh YePTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Branets moHsTHEM BIMCAHHOTO U IEHTPAIBLHOTO yIia, yIila MEXIy KacaTeabHOM
Y XOPJIO¥, ONMMCAHHOW W BIUCAHHOW OKPYKHOCTH TPEYTOJbHUKA M YETHIPEXYTOJILHHKA,
PUMEHSTh UX CBOMCTBA MU PEIICHUH 3a/1a9.

[IpuMeHATh TMOJyYEHHBIC 3HAHWS Ha TMPAKTHKE — CTPOWTh MaTEeMaTHYCCKUC
MOJICNT IS 3aJa9 PEaIbHOW XU3HHU W TPOBOJUTH COOTBETCTBYIOIIME BBIYUCIICHUS C
NPUMEHEHUEM TIOJ00MS W TPUTOHOMETpHH  (MOJB3YSICh, TJAE€  HEOOXOIUMO,
KQJIBKYJISITOPOM).

K xoHiry o0yuenus B 9 kiiacce oOyJarOIIMICs MOTYYUT CICAYIOIINE MTPEAMETHBIC
pPEe3yJIbTATHI:

3HaTh TPUTOHOMETPHYECKUE (YHKIIMHA OCTPHIX YTIJIOB, YMETh HAXOJIUTh C HX
MMOMONIBI0  PA3JIMYHBIE DJIEMEHTHl MPSMOYIOJbHOIO TPEYTrOJbHUKA («peuIeHue
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MPSAMOYTOJIBHBIX TPEYTrOJbHUKOBY»). HaxoauTs (C MOMOIIBIO KalbKYJISATOpPA) JJIMHBI U
YTJIbI 17151 HETAOJIMYHBIX 3HAUCHU.

[Tonb3oBaTbes (GopmynaMyd TOPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJECTBOM IS HAxXOXKJACHUS COOTHOIIEHUH MEXKIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMH.

Jloka3pIBaTb TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, MNPHUMEHATh HUX MJIS
HAXOXKJCHUS Pa3IMYHbBIX 3JIEMEHTOB TPEYTOJIbHUKA («pPEIIEHHUE TPEYTOJIbHUKOBY), MPU
pELIEHNH TeOMETPHYECKUX 3anad. [IpUMeHSTh MOJydeHHbIE 3HAHUSA NPU PEUICHUU
MPaKTUYECKUX 3a]1a4.

[IpuMeHATh TPUTOHOMETPHIO B 33Ja4aX Ha HAXOXKIEHUE IUIOUIaJH, BBIBOJUTH U
BIQJIETb  TPUTOHOMETPUYECKUMH  (opMynamMu Aisi  IUIOMAAU  TPEYroJbHHKA,
napajuieiorpaMma, pomOa, Tpameluu, BBIBOAUTH U MpUMEHATH (hopmyrny ['epona u
(opMyy JUIsl IUIOMIAIA BBIITYKJIOTO YETBIPEXYTOIbHUKA.

MMeTb npeacTaBieHUe O TOMOTETUH, IPUMEHSTh B IPAKTUYECKUX CUTYaLIHSX.

Hcnons3oBath TeopeMbl UeBbl 1 MeHenas npu pelieHnu 3a1ad.

Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIaX MEXIy XOpJAaMu (CEKyIIUMH)
U yrjle MEXAy KacaTelbHOM M XOpIOM IpU pELIEHUU TIEeOMETPUYECKUX 3a1ad.
JIoKa3bIBaTh U MPUMEHSITh TEOPEMBI O ITPOU3BEIECHUN OTPE3KOB XOPJ, O IPOU3BEACHUU
OTPE3KOB CEKYIIMNX, O KBaJpaTe KacaTEIbHOM.

Bnanets noHsATHEM KOOPAMHAT Ha MJIOCKOCTH, pabOTaTh C ypaBHEHUEM NPSIMOM Ha
IJIOCKOCTH. BiageTe MOHATHAMM YII0BOr0 KO3(Q@puuUEeHTa W CBOOOJHOIO 4YJIEHa,
MMOHUMATh MUX TEOMETPUYECKHM CMBICI M CBSI3b YIJIOBOro KO3(p(UIHUEHTa C
BO3pacTaHUEM M YOBIBAHHEM JIMHENHOW (QYyHKUHUU. YMETh peuiaTb METOAOM KOOPJAUHAT
3alayd, CBSA3aHHBIE C MApaUICIbBHOCTBIO M MEPHEHIUKYISIPHOCTBIO  MPSIMBIX,
MepECCUCHUEM NMPAMbIX, HAX0KICHUEM TOUYEK MEPECEUCHHUS.

BbIBOIUTE U BaJIeTh YpaBHEHUEM OKPYKHOCTH. VICOIB30BaTh METOI KOOPAUHAT
JUIST HAaXOXKJICHUS TepeceYeHUil OKpYKHOCTeW u TmpsMbIX. Branets dopmynamu
PacCTOSIHUA OT TOYKH JI0 NPSIMOM, IJIOIIAAU MapajuiesiorpaMMa B KOOpAMHATAX, UMETh
noHATHE 00 OpueHTHpoBaHHOM IMom@aau. [lonb3oBaTbcsi METOJOM KOOPAMHAT Ha
IUIOCKOCTH, MPUMEHSTHh €ro NPH PEIICHUH T'€OMETPUYECKUX M IMPAKTHYECKUX 3a1ad.
IIpuMeHATH METOJX KOOpPAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX TI'€OMETPUYECKHUX
3a/ayax.

BitaneTs noHsTHEM BEKTOPA. Y METh CKJIAIbIBaTh U BBIYUTATh BEKTOPBI, YMHOXKATh
Ha YHWCIO, BJIAQAETh NpaBWIaMH TPEYroJibHUKAa M Tapajuiesorpamma. BiageTts
NPAKTUYECKUMU MHTEPHPETALUIMHU BEKTOPOB. Y BEPEHHO MOJIb30BAThCS KOOPAUHATAMU
BeKTOpa. BnazeTrh clioKeHMEM U BBIYMTAHMEM BEKTOPOB, YMHOXXEHHEM BEKTOpa Ha
YHCJIO B KOOPJIMHATAX.

Nmeth mpencraBieHue o Oasuce (HAa MIIOCKOCTH). PackiiagpiBaTh BEKTOPHI MO
O0asucy. PacknagpiBaTh  BEKTOPhl CHJI € TOMOIIBIO  MNPOEUUPOBAHUS U
TPUTOHOMETPUUYECKUX COOTHOLIEHUH. [[pUMEHATh NOJIy4eHHBIE 3HAHUS B MMPOCTEUILINX
du3HUecKnx 3amauax.

BrageTe NOHATHEM CKaJSIPHOIO NPOW3BEIAEHUS BEKTOPOB, IIOHUMAaTh €ro
TF€OMETPUYECKUIA CMBICI W YBEPEHHO IOJIb30BAThCS €0 BBIPAXKEHHWEM B JEKapTOBBIX
KOOpJMHATax. 3HaTh IUCTPUOYTUBHOCTh CKAaJSPHOTO MPOM3BENEHUS U €ro CBSI3b C
npoenrpoBaHueM. [IpUMEHSTh CKaJsipHOE MPOU3BENCHHE BEKTOPOB I HAXOXKICHHS
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JUIMH W yriioB. Pemare reoMmerpuueckue 3amadyd ¢ MOMOIIBIO  CKAIIPHOIO
npou3sBesieHus. Vcnonb30BaTh CKaJIIPHOE ITPOU3BEIEHNE BEKTOPOB B alIreOpanyeckux u
(puznyeckux 3aaayax.

BiianeTs NOHATHAMM IPABUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JIJIUHBI
IYTY OKPYKHOCTH W PaJMaHHOM MEpHI yIJIa, BBIYACIAT IUIOLAAb Kpyra U €ro 4acTeu.
Ilonumate cMbicn yucna mw. IIpUMEHATP NOJNy4YEHHBIE YMEHUS IIPU PELICHUU
IOPAaKTUYECKUX 3a4ad. 3HaThb MWCTOPUYECKUE CBENEHUS OO0 M3MEPEHUU JJIMHBI
OKPY’KHOCTH M IUIOLIAJU KpyTa.

Hmets mpeacTaBieHue 0 npeoOpa3oBaHUM IUIOCKOCTH, O JIBMKEHHsIX. HaxonuTs
OoCcH, IIEHTPhl CHUMMETpUU GUryp, IEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3HUIIUU
npocredmmx npeoOpazoBanuil. [IpUMEHATH ABMXKEHHUS IUIOCKOCTH IMPU PELICHUU
r€OMETPUYECKHX 3a/1a4.

[IprMeHATh TNOJMyYEHHBIE 3HAHUSA HA NPAKTHUKE — CTPOUTH MAaTEMATHYECKHE
MOJENIM Ul 3a7a4 PEaJIbHOW JKU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BBIYUCIICHUA C
OPUMEHEHUEM TOAOOMS U TPUTOHOMETPUYECKHX (QYHKIUH (IOJB3ysCh, TI71€
HEOO0XOIMMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne | HammeHoBaHue Kounuec | IIporpammuoe OcHOBHBIE BHAbI JAeATEJbHOCTH | JleATeILHOCTH JIeKTPOHHbIE
pa3gena  (TeMbl) | TBO YAaCOB | COAEpPKAHME 00y4arIMXCcs yuuTeass ¢ yderoM | (uugpoBbie)
Kypca DenepajbHOMI oOpa3oBaTe/ibHbIE
NMPOrpamMmbl pecypcsbl
BOCIIMTAHUS
1 2 3 4 5 6 7
1. | Hauana 26 Hcropus 3HakoMuThcss ¢ ucropuei | Ilenesoii opmenTup: | sirius.online
reoMeTpHu. BO3HUKHOBEHMSI U | Pa3BUTHSI T€OMETpHH, NpuMeHeHueM | [laTpuoruyeckoe
IIpocreiimme pa3BUTHUs TF€OMETPUU B PEaIbHOM KU3HMU. BOCIIUTaHUE.
reoMeTpuiecKue FE€OMETPUH. dopmMynupoBaTh OCHOBHBIE | DOpMUPOBATH
(urypsi u nx HavanbHbie MOHATUS, ONIPEJICTICHUS U aKCUOMBI. | YBAJKEHHE K CBOEH
CBoOlicTBA. TOHSTUS TEOMETPUH. PacnioznaBath M3y4YeHHBIE | HAIIMOHATHHOM,
N3mepenue Touka, npsiMasi, | FEOMETPUUECKHE (burypsl, | STHUYECKON
reoMeTpuYecKux OTpE30K, JIyY. ONpPEENATh ux B3aUMHOE | TPUHAJIC)KHOCTH,
BeJIMYHMH [TonsTue 00 | pacmonoxeHue, BBIMONHATh YEePTEXK | MPUBEPKEHHOCTH K
aKCHOME, TeopeMe, | IO YCIOBHIO 3a/1a4N. pOoIHOM KYJIbTYpE,
JI0Ka3aTeIbCTBE, W3mepsTh TUHEHHbIE U YTJIOBBIE | TIOOBU K CBOEMY
oTpesieNICHNH, BEIMYMHBI ~ TEOMETPUUECKHX U | HAPOIYy
CBOICTBE, MPU3HAKE. | MPAKTHUYECKUX OOHEKTOB.
B3anmHoe Ornpenensars «Ha riaa3» pa3Mepbl
pacroyioxeHue peabHBIX  OOBEKTOB, IPOBOIUTH
TOYEK Ha MpPsAMOH. | rpyOyI0 OIIEHKY UX Pa3MepOB.
N3mepenne  AsuHbI Pemate 3a7aun Ha BBIYUCICHUE

OTpE3Ka, PACCTOSHHE
MEXy TOUKaMH.
[Tonymnockocte U
yroi. Buzasl yrios.
N3mepenne
BEJIMYMH YTJIOB.
Bepruxanbabie u
CMEKHBIE YTIIBI.

JJIMH OTPE3KOB U BECJIMYUH YIJIOB.
Pemarn 3aga4d Ha B3aMMHOC

pacrojoKeHue TeOMETPHUIECKUX
buryp.

[TpoBoUTH KJIaCCU(PUKAITHIO
yTJIOB 5 BBIUHUCJIIATH JII/IHCI\/JIHI:IC nu
yTJIOBI:IC BCINYUHBI, HpOB OIUTHb
HEOOXOIUMBIE JI0Ka3aTeIbHbIE
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[TapayienpHple U | pacCyKICHHUS.
NIEPIEHIUKYIISIPHBIE Boruncnsate IIEPUMETPBI
IpsIMBIE. IPOCTEHIINX (PUTYp, TOMaHBIX.
Buccekrpuca yria. Paznuyars BBIITYKJIbIE u
JlomaHasl. Bupael | HeBbITyKIIBIE MHOT'OYTI'OJIbHUKH,
JoMaHbIX. JlnHa paBHbIE (PUTYPBI.
JIOMaHOM. [IpoBOaUTH MpOCTEUIIINE
MHOTroyrojabHUKH. IIOCTPOGHUST M HU3MEpPEeHus ¢
Ilepumerp IIOMOUIbI0 HUHCTPYMEHTOB
MHOT'OYTI'OJIbHUKA.
ITonsaTue o
BBIITYKJIBIX u
HEBBIITYKJIBIX
MHOT'OYTI'OJIbHUKAX.
WucTpymMeHTBl Ui
U3MEPEHUIN 51
IIOCTPOEHUM

TpeyroabHUKH 18 Menuana, PacniosnaBate mapsl paBHBIX | IlesieBoii opuenTup: | Sirius.online
OuccekTpuca U | TPEYTOJIbHUKOB Ha TOTOBBIX | DCTETUYECKOE
BBICOTA yeprexax M Ha Kierdatoi Oymare (C | BOCIIUTaHUE.
TPEYrOJIbHUKA. YKa3aHHUEM IIPU3HAKOB). dopmupoBaTh
PaBencrBo OnpenensTb  mapbl  paBHBIX | OCO3HAHHOE
TPEYrOJIbHUKOB. TPEYrOJIbHUKOB B TIE€OMETPUYECKUX | TBOPUECKOE
[lepBeiii M BTOpOH | KOHQUTYpanusX  (C  yKa3aHHEM | CaMOBBIpaXEHHUE,
MPU3HAKH PAaBEHCTBA | IPU3HAKOB). pean3anuo
TPEYrOJIbHUKOB. BreiBonuTh cneacTBUsl (paBEHCTB | TBOPUECKUX
PaBHOOe1peHHbIE COOTBETCTBYIOLIIMX JJIEMEHTOB) U3 | CHOCOOHOCTEH B
TPEYrOJbHUKA M MX | paBEHCTBA TPEYTOJbHUKOB. pa3HbIX BUJAX
CBOICTBA. Hcnonp3oBath IIPU3HAKU | UCKYCCTBA C Y4YETOM
[Tpuznax paBEHCTBA TPEYroJIbHUKOB B | POCCUHCKHUX
paBHOOEIPEHHOTO pELIEHNN T€OMETPUUYECKUX 3a/1au. TpaJIULUOHHBIX
TPEYrOJIbHUKA. DopMyIMpOBaTh ONPEAEICHUS | JyXOBHBIX u
Tperuit NPU3HAK | OMCCEKTPHUCHI, BBICOTHI, MEAWAHBI | HPABCTBEHHBIX
paBeHCTBa TPEYrOJIbHHUKA; CEPEMHHOIO | LICHHOCTEM, Ha
TPEYTOJIbHUKOB. NEPIEHUKYIIsIpa OTPE3Ka; | 3CTETUYECKOE
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@urypsl ¢ 0CEBOH
CUMMETpUEHN.
[Tpumepsi
CUMMETPUU B
OKPY’KaroIleM MUP

nepuMerpa  TPEyrojiibHHKa,  OCH
CUMMETPHUHU (DUTYPHI.
Pacro3naBate Gurypsl ¢ oceBoit

CUMMETpPHUEH.

Pa3nuuare NmOHATHS CBOMCTBA U
IIpU3HAKa, ¢dbopmynupoBaTh
COOTBETCTBYIOILIHE JIOTUYECKHE
YTBEPKACHHUSI.

Jloka3zpiBaTb ¥ IPUMEHATH
CBOMCTBA u [IpU3HAKU

paBHOOEAPEHHOTO TPEYroJIbHUKA B
PEIICHUU T€OMETPUUECKUX 3a7ad.
CrtpouTh  4epTexu, peuaTh
3alayd ¢ TIOMOIIBIO HAXOXKJICHUS
PaBHBIX TPEYTOJILHUKOB.
Ucnonp3oBath nudpoBkIe
pecypcbl Uil MOCTPOCHUM U
WCCJIEIOBAHUST CBOWCTB H3y4aeMBbIX

00yCTpONCTBO
COOCTBEHHOTO OBITA.

IlesieBoi opueHTHP:
IlatpuoTHyeckoe

BOCIIHTAHHE.
dopmMUpOBaThH
yBaXXEHUE K
HaIlMOHAJILHOM,
STHUYCCKOMU

MIPUHAIJIC)KHOCTH,

NPUBEPKEHHOCTH K
poaHOI KYJIbTYpE,
a00BU K CBOEMY
Hapoay

cBOeH

¢buryp u KoHbuUrypanui
IMapanienbHOCTD. 14 [MapasnenbHOCTD dopmynupoBaTh nousitue | IleneBoit opuenTup: | sirius.online
Cymma yIJI0B MPSIMBIX. napajuleNbHBIX TMPSAMBIX, HaxoauTh | [laTpuoTudeckoe
MHOI0YT0JIbHUKA CaoiicTBa U | IPAaKTHYECKUE TPUMEPHI. BOCIIUTAHHE.
MPU3HAKU 3HakoMHuTbCS ¢ uctopuei | DopMupoBath
napajuieIbHbIX pa3BUTHS T€OMETPHUH, MATBHIM | YBOKEHHE K  CBOEH
MPSIMBIX. noctynaroM EBkimuma, 3HaYeHHEM | HAIMOHAIBHOM,
Cymma yrioB | pabot Jlob6aueBckoro. STHUYECKON
TPEYroJbHUKA. W3ydyatb  CBOiCTBa  YIJIOB, | IPUHAJIC)KHOCTH,
Bremnue yIIbl | 00pa30BaHHBIX TIPH  TEPECEUEHUU | MPUBEPKEHHOCTH K
TpPEYroJbHUKA. MapajuIebHBIX TPSIMBIX CEKYIICH. poaHOH KYJIbTYpE,
Cymma [TpoBOoaUTH JIOKA3aTeNbCTBA | IIOOBU K  CBOEMY
BHYTPEHHUX VIJIOB | MAPAUIETbHOCTH [JIBYX TMPSAMBIX C | HAPOAY
MHOTOYT'OJIbHUKA MOMOUIbIO  YIJIOB, 0Opa30BaHHBIX
U BHEIIHUX VIJIOB | MPU TIEPECEYCHUH OTHX MPIMBIX
BBIITYKJIOTO TPEThEHl MPSAMOH.
MHOT'OYTOJIbHUKA Paznuuatp CBOMCTBA 51
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[IPU3HAKU
IIPUMEHATh WX  IIpU
F€OMETPUYECKUX 3a/1a4.

[apajuIeIIbHBIXIIPSMBIX,
peleHumn

Brerauciars CYMMYy  VyIJIOB
TPEYrOJIbHUKA, CYMMYBHYTPEHHHUX
yIJI0B MHOI'OYT'OJIbHUKA u
BHEUIHUXYTJIOB BBIITYKJIOTO
MHOI'OYTOJIbHHUKA.
Haxonuts YHCIIOBBIE "
OyKBEHHbIE 3HAUE€HHUS YIJIOB B
reOMETPUUYECKUX 3a1a4ax c
UCIIOJIb30BAHUEM TEOPEM O CyMMe
yIJIOB TPEYroJbHUKA u
MHOI'OYTOJIbHUKA.
ITpumensTH IIOJIy4YEHHBIE
3HaHUSA npu
PELICHUUT€OMETPUYECKUX 3a]1a4
IIpsiMmoyroJibHbIE [Mpu3Haku Jloka3bIBaTh npusHaky | [leseBoit opuenTup: | sirius.online
TPEYIroJbHUKH paBeHCTBa paBeHCTBA IPSIMOYTOJIBHBIX | DCTETUUYECKOE
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. BOCIIUTAHMUE.
TPEYroJIbHUKOB. Onpenensate  mapel  paBHBIX | PopMuUpOBATH
[lepnieHauKynssp ¥ | IPSIMOYTOJBHBIX TPEYTOJBHHUKOB Ha | OCO3HAHHOE
HAKJIOHHAs. KJIETYaTOU Oymare u B | TBOpYECKOE
CBolicTBO MeNMaHbl | TEOMETPUYECKUX KOH(UTypauusx (C | caMOBBIpa)KEHUE,
IIPSIMOYTOJIBHOTO YKa3aHHUEM IIPU3HAKOB). peanu3anuio
TPEYTOJIbHUKA, Hcnonb3oBath MIPU3HAKU | TBOPUYECKUX
MIPOBEAEHHOMN K | paBEeHCTBa HPSAMOYTOJIBHBIX | CHOCOOHOCTEH B
TUIIOTEHY3E. TPEYTrOJIbBHUKOB,  HEPaBEHCTBO O | PAa3HBIX BHJIaX
[IpssMoyroabHBII HAaKJIOHHOM M NEpPHEHAUKYJIpEe B | HCKYCCTBA C Y4ETOM
TPEYTOJIbHUK C pELIEHNN TEOMETPUYECKUX 3aad. POCCUICKHX
yriom B 30° Jloka3pIBaTh CBOMCTBO MEIUAHBI | TPAAUIIMOHHBIX
IPSIMOYTOJIBHOTO TPEYTOJIbHMKA, | JYXOBHBIX u
IIPOBEACHHOM K THUIIOTEHY3€, U | HPAaBCTBEHHBIX
COOTBETCTBYIOUIUI MPU3HAK; | [IEHHOCTEH, Ha
CBOMCTBA u IIPU3HAKU | 9CTETUYECKOE
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MPSIMOYTOJIBHOTO ~ TPEYroJibHUKa C

yriom B 30°.
[IpuMeHsTH HOJTyYEHHBIE
3HAHUSA pu pelieHun

rCOMCTPHUYCCKUX 3aaa4.
Pemiats 3aa4u Ha IMPUMCHCHUC

CBOWCTB IPSAMOYTOJIBHOTO
TPEYroJbHUKA.
Hcnonb3oBath MOJIyYEeHHbIE

3a/1auu TIPU PEIICHUU MPAKTHUYECKUX
3a1a4

00yCTpONCTBO
COOCTBEHHOTO OBITa

I'eomeTpuueckue 6 CoOTHOLIEHUS BriBoauts npocreiimue | IleaeBoii opuenTup: | sirius.online
HEPaBEeHCTBA MEXJy CTOPOHAMHU U | FEOMETPUUYECKUE HEPAaBEHCTBA, | LICHHOCTH Hay4HOro
yriamu MIOHMMATb UX NMPAKTUYECKUX CMBICI. | [IO3HAHUS.
TPEYrOJIbHUKA. Hcnonp3oBath nokazaHHble | PopMupoOBaThH u
HepasenctBO reOMeTpUUECKUe HEPABEHCTBA, | IPUMEHATh  HABBIKU
TPEYrOJIbHUKA. CUMMETPHIO B PEIICHUN 3a7a4 HaOJIr0/1eHuS,
HepasenctBo 0 HAKOIUJICHUS u
JUIHE JIOMAHOM. CUCTEMATH3ALNH
HepasenctBo mexny (hakToOB, OCMBICIEHUS
NEPIEHIUKYISPOM U OIbITa B
HaKJIOHHOM. €CTECTBEHHOHAYYHOU
Paccrosinue oT 151 I'YMaHUTapHOU
TOYKH JI0 PSAMOit o0jacTaXx TO3HaHMUS,
HCCIIEN0BATEIbCKOU
JIeSITeIbHOCTH
OKpYKHOCTb. 19 OKpYX HOCTb, ®opmynupoBars onpeneneHus: | lenesoit opuenTup: | sirius.online
I'eomeTpuueckne XOpAbl U JUAMETPBI, | OKPYKHOCTU,XOpAbI, Auamerpa u | [larpuorudeckoe
MecTa TOYeK. UX CBOMWCTBA. KacaTelbHON K OKpYXHOCTH.M3ydaTs | BocnuTanue
IHocTpoenus c B3anmMHoe MX CBOWCTBA, MPU3HAKH, ITocTpoeHne | dopmupoBaTh
NOMOIIBIO pacrosoKeHue YEePTEKEH. yBa)XEHHE K CBOEH
HHUPKYJIS u OKPY>KHOCTH " HccnenoBatb, B TOM 4YHCIE | HAIMOHAIBHOW,
JIMHENKHU IIPSIMOM. UCTIONB3Yys  LU(QPOBBIE  PECYPCHI: | STHUYECKOU
KacarenbHas U | OKPYXKHOCTb, BIMCaHHYIO B YIOJI; | IPUHAJIEKHOCTH,
CEeKyIas K | HIEHTP OKPY)XKHOCTH, BIIMCAaHHOW B | IPUBEPKEHHOCTH K
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OKPYKHOCTH.
OKpyKHOCTb,
BIMCAHHAs B yrOJl.
ITonsTue 0
F€OMETPUYECKOM
MecTe TOYEK.
[Tpumepsi
F€OMETPUUYECKHUX
MECT  TOYEeK  Ha
TIJIOCKOCTH.
Onucannas
(BcaHHast)
OKPY>KHOCTh
TpEyrojibHUKa, €&
LEHTP.

Merton
F€OMETPUUYECKHUX
MECT TO4YEK TIpHU
pereHnu
F€OMETPUUYECKHUX
3a/1a4.
O6ocHoBaHUS
MPOCTEUIIINX
IOCTPOEHUM, ITalbl
3a/1auun Ha
MMOCTPOEHUS,
pelieHue 3aaad  Ha
MOCTPOEHUE
UPKYJIEM u
JINHENKOU

yrouI; paBEHCTBO OTPE3KOB
KacaTeJIbHbIX.

OBnaneBartb MIOHATHEM
OIIMCAaHHOMN OKPYKHOCTHU
TPEYrOJIbHUKA.

@opMyIMpoOBaTh dTallbl 3a1a4
Ha HOCTPOCHUE(IIOCTPOCHHUE,
JIOKa3aTeNbCTBO,
UCCIIC/IOBAaHKE),IPOBOAUTE  3aJlauu
Ha IIOCTPOCHHE,

OCYILIECTBIIATLOCHOBHBIC
IIOCTPOEHUS IUPKYJIEM U JINHEUKOM.

3HAaKOMUTbCS  C  UCTOpHUEH
pa3BUTHS TEOMETPUH,
KJIACCUYECKUMHU 3a/la4yaMu 0
MTOCTPOCHUU

poaHOH KYyJIBTYpE,
a00BH K CBOEMY
Hapoay

[HoBTOpEHUE,
00001IEHME,
cucTeMaTH3anus
3HAHUH

11

IToBTOpeHune u
0000mmeHune
OCHOBHBIXIIOHSATHH U
METOJIOB Kypca 7
Kjacca

Permarp3agauu, WILTIOCTPUP YOI
ue CBSI3U MEXypa3IndYHbIMU
TeMaMHU Kypca

IleseBoi opueHTHP:
LleHHOCTH Hay4HOro
IIO3HAHMUA.
DopmMUpOBaThH u
IIPUMCHSITH HaBbIKU

sirius.online
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HaOJII0IeHu,

HAaKOIUICHHUS u
cucTeMaTh3aluu
(hakToOB, OCMBICIICHHUS
OIlbITa B
€CTECTBEHHOHAY4YHOU
u ryMaHUTApHOU
o0nacTIX IO3HAHUSA,
UCCIIeI0BATEIbCKON
JIESITEIbHOCTH
Oomee KOJINY€eCTBO 102
4acoB N0 porpamMmme
8 KJIACC
Ne | HaumenoBaHue Konauuecr | Ilporpammuoe OcHoBHbIe BHAbI JeATeJbHOCTH | [lesiTeIbHOCTD DJIeKTPOHHbIE
pasgena  (TeMbl) | BO YaCOB | COAepPKAHHUE o0yqarommxcst yuureass ¢ yderom | (uudposbie)
Kypca ®enepanbHoOi o0pa3oBaTe/ibHbIE
NPOrpamMMblI pecypcsbl
BOCIIUTAHUS
1 2 3 4 5 6 7
6 [MToBTOpCHNUE u | Pemars3anaun,mwumoctpupyromue | IleaeBoii opuenTup: | sirius.online
0000111eHne CBS3M MEXAYypa3Iu4HbIMU TeMaMu | LleHHOCTH HayyHOro
OCHOBHBIXITOHSTHH U Kypca [O3HaHUSL.
METOAOB Kypca 7 ®opmMupo
KJacca BaTh U NPUMEHSATH

1. IToBTOpEHNME

HaBBIKW HAOIOIEHUS,
HAaKOIUICHUS U
cUcTeMaTu3aluu
(haKTOB, OCMBICIICHHS
OTbITa B
€CTECTBEHHOHAYYHOU
Y T'YMaHUTApHON
007aCTaX ITO3HAHMS,
HCCIIEIOBATENIbCKOU
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JCATCIIBHOCTH

YeThIpEXyroiabHu
KH

20

[Tapannenorpamm,
€ro TMpU3HAKU U
CBOMCTBA.
[IpssMOyTONIBHUK,
pomMO, KBaapar, HUX
MIPU3HAKU u
CBOMCTBA.
Cpenusis
TPEyroJIbHUKA.
Tpanenus.
PaBHOOeIpeHHas
Tpaneuus, eé
CBOMCTBa u
MIPU3HAKHU.
IIpssmMoyronbHas
Tpanenus.

Cpenusiga nuHus
Tpanenuu.
Teopema  Qaneca.
Teopema 0
MPONOPLUUOHAIBHBIX
OTpe3Kax.

Lentp Macc
TPEYroJbHUKA.
IlenTpansHO-
CUMMETPUYHBIC

burypsl

JIMHUA

N300paxkaTb W HaxXOQUTh Ha
yepTexKax YeThIPEXYTOJbHUKH
pa3HbIX BUJOB U UX IIEMEHTHI.

®opMynMpoBaTh  ONPEAETICHUS
napajuiesorpaMmma,
NpSMOYTOJIbHHKA, poM0Oa, KBajapara,
Tpamenuuy, paBHOOOKOM Tpamenuw,
IIPSAIMOYTOJIBHOW TpaleLyu.

Jloka3piBaTb M HCIIOJIB30BATH
IpU pEUIeHUH 3aJad NpHU3HAKU U
CBOICTBa napajuiesiorpamma,
IpsIMOYTOJIbHUKA, poM0Oa, KBajpara,
Tpamnenuuy, paBHOOOKOM Tpamenuw,
IIPSAMOYTOJIBHOW TpaneLyuu.

Jloka3piBaTb M HCIIOJIB30BATH
IpU peHIeHHH 3aJad  TeOpeMbl
Qaneca ¥ O NPONOPLUUOHAIBHBIX
OTpE3KaX.

dopMyIMpoBaTh M J1OKa3bIBAaTh
CBOMCTBA TOYKU IepeceuecHus
MEAWaH TPEYTrOoJIbHUKA; I0JIy4aTh
MIPEACTABICHUS O METOJE Macc, O
CBSI3U C (PU3UKOM.

@opMyIHpOBaTh  OINPEIECICHUE
u JIOKa3bIBaTh CBOICTBa
HEHTPaIbHO-CUMMETPUYHBIX QUTYP.

Pemats 3a7a4u c
HCII0JIb30BAHUEM CBOMCTB 51
IIPU3HAKOB NapajuIeIorpaMMma.

[IpoBonTh feneHne OTpe3Ka Ha
paBHBIE YAaCTH C MOMOUIbIO LIUPKYJISA
Y JTUHENKU.

Hcnonp3oBath QpoBbIE
PECYPCBI ISl HCCIIENOBAHUSL CBOWCTB

esieBoii opyeHTHP:
ITaTpuoTryeckoe

BOCIIUTaHHUE.
®opMupoBaTh
YBaXX€HUE K
HaIIMOHAJILHOM,
STHUYECKOMN

IIPUHAJIEKHOCTH,

MPUBEPKEHHOCTH K
pOIHOMI KYJIBbTYpE,
T00BU K CBOEMY
Hapoxy

cBOEH

sirius.online
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n3y4aeMbIX puryp u KoHpuUrypamun

ITono6ue 16 [TomoGue Haxoautb nono6ubie | LleneBoit opuenTup: | sirius.online
TPEYroJbHUKOB, TPEYroJbHUKU Ha TOTOBBIX | DCTETHYECKOE
K03 UIIueHT yeprexkax, yKa3bIBaTh | BOCIIUTAHUE.
noxo0us. COOTBETCTBYIOLIHE npusHaku | dopmupoBathb
[Mpusnaku momo0us | momoous. 0CO3HAHHOE
TPEYTOJIbHUKOB. Onpenensats mnapbl NOJOOHBIX | TBOPUECKOE
[Tpumenenue TPEYrOJbHUKOB B TE€OMETPHUYECKUX | CAMOBBIPAKEHHE,
noo0us pu | KOHPUTypaLusx. peanu3aluio
pereHnH Pemate 3amaun Ha MOMOOHBIE | TBOPUECKUX
MIPAKTUYECKUX TPEYroJbHUKU c IIOMOILBIO | CIIOCOOHOCTEN B
3aad. CaMOCTOSITEITEHOTO MOCTPOCHHS | Pa3HBIX BUAX
BBenenve mnoHATHA | yepTekel M HAXOXKAECHUS MOJOOHBIX | MCKYCCTBA C Y4ETOM
npeoOpa3oBaHus TPEYroJIbLHUKOB, c yKa3aHHeM | POCCHHCKUX
noo0us U | IPU3HAKOB MOA00US. TPaIULIMOHHBIX
oTI0OHBIX PUTyp [TpoBOIUTH JOKA3aTENBCTBA C | JAYXOBHBIX u
UCIIOJIb30BaHUEM MIPU3HAKOB | HPABCTBEHHBIX
og00us. LIEHHOCTEMH, Ha
[TpumMeHATH MOJIyYEHHBIE | 3CTETUYECKOe
3HaHUSA pu pelieHnn | 00ycTpONHCTBO
TE€OMETPUUECKUX M TPAKTHYECKUX | COOCTBEHHOrO ObITa
3ajad.
3HaKOMHUTbCA C  MOHATHAMHU
npeoOpazoBaHus noooust u
noJ0OHBIX (pUryp
Vbl u 20 Briucannbie u dopmynTupoBaTh ocHoBHbIe | IlesieBoii opuenTup: | sirius.online
YeTbhIPEXYTroJbHHU LEHTpaJIbHBIE YTJIBI, | ONMpEAEICHNUs, CBsI3aHHbIE ¢ yriaMu B | [larpuoTnueckoe
KH, CBSI3aHHbIE C yroi MEXIy | Kpyre (BIHCaHHBIH yroJl, | BOCIIUTaHHE.
OKPYKHOCTBIO KacaTeJIbHOU U | LIEHTPAJIbHBIN yrom). ®opmMupo
XOPJIOH. HaxomuTe BhHcaHHBIE YIJIBI, | BaTh YBaXKEHUE K
VYrasl MEXJy | OmMparoIiyecss Ha OJIHY YTy, | CBO€l HallMOHAIbHOM,
XOpJamu U | BBIYMCIATh  YIVIBI  C  TIOMOLIBIO | STHUYECKOH
CEeKYIIMMHU. TEOpeMbl O BOHCAHHBIX  yIJIaX, | IPUHAAJIECKHOCTH,
Briucannsle U | TEOPEMBI 0 BIIMCAHHOM | IIPUBEP’KEHHOCTH K
OIMCaHHbIE YeTBIPEXYTOJIbHUKE, TEOPEMBI O | POJHOU KYIBTYpE,
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YeThIPEXYTOJbHUKH. | HEHTPAJIbHOM YTJI€. T00BU K CBOEMY
CaoiicTBa u UccnenoBate, B TOM 4YHUCIE C | HAPOLY
MPU3HAKU MOMOIIbI0  IUGPOBBIX  PECYPCOB,
BIIMCAHHOTOYETHIPEX | BIIMCAHHBIC " OIMCaHHbIC
YTOJIbHUKA. YeThIPEXYTONbHUKH, BBIBOJUTh HX
B3anmuoe CBOWCTBA U MPU3HAKHU.
pacrojo)eHue IBYX Hcnonp30BaTh 3TH CBOWCTBA U
OKPY>KHOCTEH. NPU3HAKY NIPU PELICHUH 3a/1a4
Kacanue
OKPY>KHOCTEH.
Ob6mmue
KacaTeJbHbIE K IBYM
OKPYKHOCTSIM
ILiomanb 15 [TousTHE MUIOMIAH. dopmyTupoBaTh coiictBa | IleseBoii opuenTup: | sirius.online
CpoiicTBa muiomaeil | IionaaM, BISICHATh WX HarisaHeli | [laTpuotnyeckoe
re€OMETPHUECKUX CMBICIL. BOCIIUTaHHE.
¢buryp. BeiBoauts ¢opmynsl miomaau | @opMupoBaTh
IIpocreiimme napajuiejorpaMma,  TPEyroJIbHUKA, | YBaXXEHUE K CBOEH
(bopMmyIbI JUI | Tpameuuu u3 (GopMysbl IUIOMAAM | HAlMOHAJIBHOM,
IJI0IIA N IPSIMOYTOJIbHUKA (KBajpaTa). THUYECKON
TPEyToJIbHUKA, Haxonute 1utomaau  ¢uryp, | IpuHAAICKHOCTH,
napajiesorpamma, M300pakEHHBIX Ha KJIETYATOW | MPUBEPKEHHOCTH K
poMba u Tpaneuuu. | Oymare, HCHOJIB30BaTh pa30UEHUE Ha | POIHOM KYJIBTYpE,
[Tnomaayu nogoOHBIX | YaCTHU U AOCTPOEHUE. T00BU K CBOEMY
¢buryp HaxonuTh miomany moJoOHBIX | HAPOIY
duryp.
Brrancnsate UTOILAAN
Pa3IMYHBIX MHOTOYTOJBHBIX (PUTYD.
Pemate 3amaun Ha miomangs c
MPAKTUIECKUM COJICPKAHUEM
Teopema 16 Teopema ITudaropa. 3nakomuthcss ¢ ucropueii | IleaeBoit opmenTup: | sirius.online
Iudaropa [IpumeneHue teopemsl [Tudaropa. OCTEeTHYECKOe
HayaJja teopembl [Iugaropa Jloka3bIBaTh TeopeMy | Bocniuranue.dopmup
TPUTOHOMETPUM pu [Tudaropa. OBaTh OCO3HAHHOE
PEIICHUHUIIPAKTHYEC Jloka3bIBaTh COOTHOILICHUS | TBOPYECKOE
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KHX 3aJad.
[IponopuronanbHble
OTPE3KH B
IIPSAMOYTOJIBHOM
TPEYrOJIbHUKE.
Cunyc, KOCHHYC,
TaHI'€HC U KOTAHT'€HC
OCTpOro yria
IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA.
Tpuronomerpuueck
ne QyHKIUH yIII0B

B 30° 45°u 60°

MEXIY MPOTIOPITMOHATBHBIMH
OTpe3KaMHu B PSIMOYTOJILHOM
TPEYTrOJIbHUKE W TMPUMEHITh UX TPH
pEIICHUY TEOMETPUYECKUX 3a/1a4.
Pemate 3agaun Ha MpUMEHEHHUE
teopemsbl [Tudaropa, B ToM umcie ¢
MIPAKTUYECKUM COJICPIKAHHEM.
Ornpenenarsb OCHOBHBIE
TPUTOHOMETpHYECKHUE (PYHKIIMH YyTIia
c TTOMOIIBIO PSMOYTOJIBHOTO
TPEYroJbHUKA, COCTABIATH TAOIUILY
3HAYCHUM TPUTOHOMETPHUYECKUX
(GyHKIUI 17151 OCHOBHBIX YTJIOB.
[TpuMeHsITH MOJTy9YCHHBIC
3HaHHUA W YMEHHUS MpPHU pPEIICHUU
MPAKTUYECKHX 3a7ad.
3HaKOMUTHCS c
Pa3BHUTHUS TPUTOHOMETPUHN

UCTOpUEH

CaMOBBIpaKEHUE,
peanu3anuio
TBOPUYECKUX
crocoOHOCTEM B
pa3HbIX BUJAX
HUCKYCCTBA € Y4ETOM
POCCUICKHUX
TPaIUIIHOHHBIX
JTyXOBHBIX u
HPABCTBCHHBIX
IIEHHOCTEMH, Ha
ACTETUYECKOE
00yCTpOiCcTBO
COOCTBEHHOTO ObITa

7. | loBTOpeEHue,
00001IeHNE
CHCTEeMaTH3aIus
3HAHUH

IToBTOpEeHUE
OCHOBHBIX HOHSITHH
U METOAOB KypcoB 7
u 8 KJ1aCCOB,
000011IeHNE 3HAHUT

Pemate 3a1aun Ha MOBTOpEHHUE,
WUTFOCTPUPYIOIIUE  CBSI3U  MEXKITY
pa3IMYHBIMH YacTSIMH Kypca

IeneBoii opueHTHP:
LleHHOCTH Hay4YHOTO
HO3HAHUS.
dopMupoBaTh u
IIPUMEHSATh  HAaBBIKU
HaOJIIOIeHY,
HaKOIUIEHUS U
cUcTeMaTHU3aIuu
(baKTOB, OCMBICIECHUS
OTbITa B
€CTECTBEHHOHAYYHOHN
u T'YMAaHUTapHOU
o0nacTsaX TMO3HaHUS,
HUCCIIEN0BATENbCKOMN
JESTEIIbHOCTH

sirius.online

OO01mee KOJHYeCTBO
4acoB MO MporpamMmme
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9 KVIACC

Ne | HammeHoBaHue Kosunuecrt | [Iporpammuoe OcHOBHBbIE BUBI | [lesITeJIbHOCTH DJIeKTPOHHbIE
pasgena  (TeMmbl) | BO YaCOB | COJep:KaHHe AeATeJIbHOCTH 00y4aroIuxcs yuuteass ¢ yderoM | (uu¢poBbie)
Kypca DenepajbHOMI oOpa3oBaTe/ibHbIE

NPOrpamMMmbl pecypcsbl
BOCIIMTAHUS
1 2 3 4 ) 6 7

1. | BekTopsbl. 2 Bekrops! Ha BBoauth BEKTOPBI kak | IleeBoii opueHTHP: sirius.online
HauyanbHble IIJIOCKOCTH. HaIpaBJIEHHbIE otpe3kH, | [larpuornyeckoe
cBeJIeHHs Crnoxenue u HCCIIEI0BATh F€OMETPUUYECKUI | BOCIUTAHUE.

BBIYMTAHUE (mepemerienne) W (QUIMUECKUI ®opmupo
BEKTOPOB - MpaBujia | (CHJia) CMBICIIBI BEKTOPOB. BaTh YBaXKEHUE K
TPEYroJbHUKA U 3HaTh OIpENeeHUs] CyMMbl U | CBOEH HAllMOHAJIbHOM,
napajuiesorpaMmma. pPa3sHOCTH  BEKTOpPOB, YMHOKEHUS THUYECKON
YMHO)X€eHue BEKTOpa Ha YHWCJIO, HCCIeA0BaTh MPUHAJJIEKHOCTH,
BEKTOpA Ha YHCJIO. reOMETpHUECKUl ¥ (U3NYECKUH | TPUBEPIKEHHOCTH K
CMBICII 3THUX OIEpaLUi. POIIHOM KyJbTYpE,
Pemars reoMeTpUyYecKre JT100BU K CBOEMY
3aJ]a4M C UCIIOJIb30BAHUEM BEKTOPOB. Hapozay
UccnenoBats CBSI3b BEKTOPOB C
MOHSTHSMH PaBHOJEHCTBYIOIIEN CHII
U paBHOBECUS CHJI, TPUMEHATH
BEKTOPBl K NPOCTEMIINM 3ajadyam
MEXaHHUKHU U CTaTHUKU.

2. | Pemenne 22 Cunyc, KOCHHYC, ®opmynupoBars omnpeaeneHus | IleseBoii opmenTup: | sirius.online
TPeyroJibHUKOB TaHreHc yroB OT 0 | TPUTOHOMETPUYECKUX ¢byakuit | LleHHOCTH ~ HAY4YHOrO

mo 180°. TYIBIX U IIPSIMBIX YIJIOB. IIO3HAHMUS.

OcHoBHOE CocraBnsats Tabnuny 3HaueHuit | DopMupoBaTh 51
TPUTOHOMETPUYECKO | TPUTOHOMETPUYECKUX (DYHKUMN Ui | IPUMEHSATh  HaBBIKU
€ TOXKIECTBO. OCHOBHBIX YTJIOB OT 0° o 180°. HaOJIIOIEHNS,
DopmyJibl BriBonuTh COOTHOLLIEHUs | HAKOIUIEHUS 51
MIPUBEJICHNUS. MEXIY TPUTOHOMETPUYECKUMH | CUCTEMATU3 AT
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Pemenne
TPEYTOJILHUKOB.
Teopema KOCHMHYCOB
U TEOpEMa CHUHYCOB.
Pemenne
IIPAaKTHUYECKUX 3a]a4
C  HCIOJb30BAHUEM
TEOpPEMBI KOCHHYCOB
Y TEOPEMbI CUHYCOB.
Tpuronomerpuueck
ue Gopmynsl ans
IJI0IA U
TPEYroJIbHUKA,
rapajuiesorpamma.
®opwmyia ['epona.
@opMyna mIoniaau
BBIITYKJIOTO
YEeTBIPEXYrOJIbHUKA

GYHKIHUSMH.
BriBouTh MPOCTEUIIINE

bopMmyIbI IIPUBEICHUS u3
TreOMETPUYECKUX COOOpaKEHUH.

BeiBOINTE TEOpEMY KOCHMHYCOB
U TEOpPEMY CHHYCOB (C paauycoMm
OINHUCAaHHOH OKPYKHOCTH).

Pemate 3aaun no reomMmeTpun ¢
MCII0JIb30BaHUE TEOPEM KOCUHYCOB U
CUHYCOB, HaxOJIUTh panuyc
OIMCAHHOM OKPYKHOCTH.

Pemare mpakthueckue 3anauw,

CBOJISIIIHECS K HaXO0KJICHUIO
Pa3TUYHBIX 3JICMCHTOB
TPEYroJIbHUKA.

BreBomnTh
TpUTOHOMETpHUECKHUe (GOPMYIbI IS
IUIOIIa U TPEYroJIbHUKA,
napajuiesorpamma, bopmyny
I'epona, bopmyny TUIOIIA N
BBITTYKJIOTO YETHIPEXYTOJIbHUKA.

Pemarsn 3aJ1aun C

WCIIOJIb30BAHUEM HM3YUYEHHBIX TEOPEM
1 COOTHOIIICHUI.

Pemars mpakTHyeckue 3amadu
Ha  HaxoXJeHHE  IUIOIIAAd  C
MIPUMEHEHUEM JTaHHBIX (popmy

(haKTOB, OCMBICIICHUS
OITbITa B
€CTECTBEHHOHAYYHOH
U ryMaHUTapHOU
obnacTgX IO3HAHUA,
HCCIIeA0BaTEIbCKOM
eI TEIILHOCTH

Moxooue 12 Xopasl U MOg00HbIE JloKa3bIBaTh TEOPEMEI o | IlesneBoii opuenTup: | sirius.online
TPEyroJibHMKOB TPEYroJIbHUKU B | IPOM3BEACHUU  OTpPE3KOB  xopn, | [larpuoTnyeckoe

OKPY>KHOCTH. TEOPEMBI O MPOU3BEJACHUHN OTPE3KOB | BOCITUTAHUE.

Teopema 0 | cekymmx, Teopemy o KkBajapare | DopmupoBaTh

MPOU3BEICHUH KacaTelbHOM, TeopeMbl UYeBbl U | yBaXKEHHME K CBOEH

OTPE3KOB xopn, | Menenas. HALMOHAIBHOM,

TEOPEMBI 0 HccrmenoBaTth, B TOM YHCIIE C | STHHYECKOM

IIPOU3BENCHUN NOMOIIBIO  ITM(POBBIX  PECYPCOB, | MPUHAMICKHOCTH,
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OTPE3KOB  CEKYIIHX,
TeOpeMa O KBaApare
KacaTeJIbHOM.
IIpumenenne  1mpu
peleHnn

M3y4aeMble KOHPUTypaluu.
[IpuMeHsTh JaHHBIE TEOPEMBI
IpU  pEUIeHUHM  IEeOMETPUYECKHUX
3a/1a4.
3HAaKOMUTBCSI C IIOHSATHEM O

IMPUBCPKECHHOCTHU K

ponHOU KYJIbTYpE,
MOOBH K  CBOEMY
Hapoay

F€OMETPUYECKHUX FOMOTETHM, C €r0 NPUMEHEHHEM, B
3a/1a4. TOM  4YHMCII€ B  IPAKTHYECKUX
Teopembl YeBbl W | cUTyalMsX
Menenas.
[TonsiTne 0
TOMOTETUH

MeTox KoOpAUHAT 11 VYpaBHeHHE TPAMOWA OcBauBarb nousitue | IleseBoii opueHTHP: sirius.online
Ha IJIOCKOCTH. | IPSIMOYTOJIbHOM CHUCTEMBI | DCTETHYECKOE
VYrioson KOOPJIMHAT, JIEKapTOBBIX KOOPAMHAT | BOCIUTAHUE.
kodpurmeHt U | TOYKH. dopmMupoBaTh
CBOOO/IHBIN WIEH, UX BeIBOIUTE ypaBHEHUS NPSAMON B | OCO3HAHHOE
reOMETPUUYECKUIN KOOpJMHATax, YpaBHEHUE | TBOPYECKOE
CMBICIL. OKPY’KHOCTH. CaMOBBIpa)KEHUE,
[TapannensHOCT U BbiaensaTe NMOMHBINA KBagpaT A | pealu3alnio
MEPHNEHIUKYJSIPHOCT | HAXOXKJEHNA LEHTpa M paauyca | TBOPYECKHUX
b HOpAMBIX (4Yepe3 | OKPY>KHOCTHU IO €€ ypaBHEHHUIO. criocoOHOCTEH B
YIJIOBOH HaxoauTh TOYKM mepeceueHus | pa3HbIX BUJAX
KO3 PHULHEHT). OpsIMBIX M OKPY)KHOCTEM B | HCKYCCTBAa C Y4YETOM
VYpaBHeHue MPAMOYTOJIBHOM CHUCTEME | POCCUMCKUX
OKPY>KHOCTH. KOOpJUHAT. TPaAUIIMOHHBIX
Haxoxnenue Pemarp 3agaun Ha HaXOXJE€HUE | JYXOBHBIX u
[IepeceYeHU paccTosHUA OT TOUKH JI0 IIPSIMOH. HPaBCTBEHHBIX
OKPYKHOCTEMN 51 BeiBonuTh ¢opMyny IUIOMIANU | LIEHHOCTEH, Ha
MPSIMBIX B | MapajuiesorpaMmMa B KOOPAMHATAX, | 3CTETHYECKOE
KOOPJIMHATAX. 3HAKOMUTBCSA c MOHSTHEM | 00YCTPONCTBO
dopmyna OPUEHTUPOBAHHOM IIJIOLIA/IH. COOCTBEHHOTO OBITa
paccTostHus oT [IpuMeHsATh METOA KOOpAUHAT B
TOUYKH JI0 MPSAMOM. IIPAKTUYECKU-OPUEHTUPOBAHHBIX
[Tnomane F€OMETPUYECKHUX 3a/ayax,

napajiesiorpaMMa B

HCCIICAOBATh IPUIIOXKCHUA MCTOHA
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KOOpJAMHATAX, KOOpPIMHAT B  BBIYMCIUTEIBHOU
MOHSTHE 00 | MaTemaTHKe 1 HHPOpPMATHKE.
OPUEHTUPOBAHHOMN Hcnonb3oBath uupoBbIe
IJIOLIA/IH. pecypcsl  JUIsl  IOCTPOEHUS U
[Ipumenenue meToaa | UCCIIEIOBAaHUM.
KOOpJMHAT B 3HAKOMHUTbCA  C  HUCTOpUEH
MPaKTUYECKU- pa3BUTUSL TE€OMETPUH, HCTOPHUEH
OpPUEHTUPOBAHHBIX METOJ1a KOOPAUHAT
F€OMETPUUYECKHUX
3aJ1a4ax

BekTopsl 14 BekTopsl Ha BBoauTh BEKTOPbI kak | IlesieBoii opueHTHp: sirius.online
IIJIOCKOCTH. HaIpaBJIEHHbIE otpe3kH, | [larpuornyeckoe
Cnoxenue U | UCCIEN0BaTh F€OMETPUUYECKUI | BOCIUTAHUE.
BBIYMTAHUE (mepememienne) u  ¢usudeckuit | DopMupoBaTh
BEKTOPOB - MpaBuiia | (CHJia) CMBICIIBI BEKTOPOB. YBaXXEHUE K CBOEH
TpPEYroJbHUKA u 3HaTh OIpeneseHUs] CyMMbl U | HAllUOHAJIbHOW,
napajuiesorpaMmma. pPa3sHOCTH  BEKTOPOB, YMHOXXEHHS | STHUYECKOU
YMHO)XeHue BEKTOpa Ha YHWCJIO, MCCIEN0BaTh | MPUHAIICKHOCTH,
BEKTOpA Ha YHCJIO. reOMEeTpUUecCKuil ¥ (U3NYECKUN | IPUBEPKEHHOCTH K
Koopannatsl CMBICJT ATUX OTIE€paIUi. poaHoit KYJIBTYPE,
BEKTOpA. Pemars reOMEeTpUYECKHUE | IIOOBU K  CBOEMY
Crnoxenue U | 33J1a4M C UCIIOJIb30BaHUEM BEKTOPOB. | HAPOIY
BBIYUTAHUE HccnenoBarh CBsI3b BEKTOPOB C
BEKTOPOB, MOHATUSIMA PAaBHOJCHCTBYIOIIECH CUIT
YMHOXXEHHE BEKTOpa | U  PABHOBECUS CWJI, IPHUMEHSTH
Ha YHUCIIO B | BEKTOPBl K MPOCTEHIIMM 3aJlayam
KOOpJWHAaTaXx. MEXaHUKH U CTAaTUKHU.
[IpumeHenne PacknanpiBate BEKTOp MO ABYM
BEKTOPOB B (hH3MKe, | HEKOJUTMHEAPHBIM BEKTOpaM,
LIEHTpP Macc. packiaapiBaTh ~ BEKTOPbl CHJI €
[Tonatue o 06a3uce | MOMOILBIO IIPOELMPOBAHUS u
(Ha MJIOCKOCTH). | TPUTOHOMETPUUIECKUX
Paznoxenus COOTHOIIIEHUH.
BEKTOPOB 10 0a3ucy. Onpenenars CKaJIIpHOE
CkasiipHO€ IIPOU3BENCHUE BEKTOPOB

109



https://sirius.online/

IIPOU3BCACHUC

FrCOMCTPUYECKKM MU B KOOpAHWHATAXx,

BEKTOPOB, JIOKa3bIBaTh PaBHOCHIJIBHOCTh
reoMeTpUYECKUN onpezeNieHuit U JAUCTPUOYTHUBHOCTH
CMBICII U BBIP@XKEHUE | CKAISAPHOTO TPOU3BEICHUS.
B JeKapTOBBIX Bbruncnsate cymmy, pasHocTb U
KOOpJAUHAaTaXx. CKaJISIpHOE IPOU3BENIEHUE BEKTOPOB
JucTpuOyTUBHOCTD | B KOOpJMHATAX.
CKaJIIPHOTO [TpumeHsTH CKAJISIPHOE
MIPOU3BEICHUS. MPOU3BECHUE JUISI  HAXOXICHUS
CkansipHoe JUIMH U YTJIOB.
MIPOU3BEICHUE u HccnenoBaTh CBSA3b CKAJISPHOTO
IIPOELIUPOBAHHUE. NPOM3BEACHUS M OPTOTOHAIBHOTO
[Ipumenenue MPOCHUPOBAHUsA,  NPUMEHITH B
CKaJISIPHOTO 3aJja4ax.
MIPOU3BEICHUS Pemats reoMeTpHUUYECcKre
BEKTOPOB JUIA | 331a4d € TIOMOMIbIO  CKAJIIPHOTO
HaXO0XKJCHUS JUTUH IIPOU3BEACHUS.
U yTJIOB. Pemate 3a1a4n Ha
Permenne NPaKTUYECKOe IpUMEHEHHE
reOMETPHUECKUX CKaJIIPHOTO TPUIJIOKEHUS B (U3UKE
3aJa4  CHOMOUIbIO | (BbIUMCIIEHHE PAaOOTHI B MEXAHUKE)
CKaJIIPHOTO
MIPOU3BEIICHUS
Juna 16 [TpaBuabHBIE dopmynupoBars omnpezesicHue | [lesieBoii opueHTHp: sirius.online
OKPY’KHOCTH U MHOTOYTOJIbHUKH, MPaBUIBHBIX MHOT'OYT'OJIbHUKOB, | DCTETUYECKOe
IJIOIAb Kpyra BBIYUCIICHHE WX | HAXOJHUTh UX DIIEMEHTHI. BOCIIHTaHHE.
JJIEMEHTOB. [Tonp3oBaTbest MOHATHEM JUTHHBEI | DOpMHUpPOBATH
Yucno m W JUIMHA | OKPYXKHOCTH, BBEJIEHHBIM C | OCO3HAHHOE
OKPY>KHOCTH. MOMOILBIO NPaBUIBHBIX | TBOPUYECKOE
JmuHa IYTH | MHOTOYTOJIEHUKOB, OTIPENIeNIATh | CAMOBBIpAKEHUE,
OKPY>KHOCTH. YUCIIO T, AJUHY OYTH U PaJMaHHyIO | pealn3aluio
Panuannas Mepa | Mepy yria. TBOPUYECKUX
yria. [TpoBOIUTH epexos 0T | criocoOHOCTEH B
[Imomanes kpyra ™ | paaguaHHOM MephI yIyia K TpagyCHOM | pa3HBIX BHIaX
€ro HJIEMEHTOB | M1 HA00OPOT. UCKYCCTBA C YYETOM
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(cexTopa u

CEerMeHTa).
Brrancnenue
MIEPUMETPOB 51
miomanaeid  uryp,
BKJIIOYAROIIUX

AJIEMEHTHI KpyTra

OnpenensTs mIomaab Kpyra.

BreiBonuth bopmybr (B
IpalyCHOM W paguaHHON Mepe) s
JUIMH JOyr, IUIOIIaied CEKTOpOB H
CErMEHTOB.

BbruncnsaTe miomanam CiaoKHbIX
buryp, BKIIOYAIONIMX  3JEMEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTs miuomaau pa3indHbIX
¢duryp B 3a1a4ax peabHOM KU3HU

POCCUICKUX
TPaIUIINOHHBIX
JTyXOBHBIX u
HPaBCTBEHHBIX
IIEHHOCTEH, Ha
ACTETUYECKOE
00yCTpONCTBO
COOCTBEHHOTO OBITa

JIBHsKeHUSI
IJIOCKOCTH

10

IlenTpanbHas
CUMMETPHUSI.
IlenTpanbHo-
CUMMETPUYHBIC
buryps.

[ToBoporT.

OceBas cumMMeTpus.
durypsl,
CUMMETPUYHbIE
OTHOCHUTEIIEHO
HEKOTOPOU OCH.
[TapannenbHbIA
IIEPEHOC.

IlonsaTe nBMKEHUS
U €r0 CBOMCTBA.
PaBenctBo ¢uryp.

Pa36upatsb IIPUMEPBI,
WJUTFOCTPUPYIOLIME ITOHATHUSA
JBIKCHMS, LEHTPOB WU OCe
CUMMETPHHU.

DopMynMpoOBaTh  ONPEAEICHUS
JIBUKECHHUS IIJIOCKOCTH,
NapajuIeJIbHOTO MIEpeHoca, IOBOPOTa,
LEHTPAIbHOU U OCEBOM CHMMETPHH.
Jloka3bIBaTh UX CBOMCTBA, HAXOAWTH
HEIOJABUKHBIC TOYKH, ocHu
CUMMETpPUHU.

Haxomute 1weHTpel ©u  ocH
CUMMETpPUI pOCTeHIINX GUTyp.

IIpumeHnATH MapajuIeIbHbII
IEPEHOC U CUMMETPUI0  IIpH
PELIEHNN TEOMETPUUECKUX 3aad.

[IposiBnenus Hcmons3o0BaTh 1 poBbIe
CUMMETPUH B | pecypchl sl TOCTPOCHHH U
MPUPO/JIE, KUBOIUCH, | UCCIEAOBAHUI npeoOpazoBaHui
CKYJBITYpE, IUIOCKOCTH n KOMITO3ULIUHA
apXUTEKTYpE. JIBHOKEHUH.

Kommozumun 3HAKOMUTHCSI C TPOSBICHUIMH
JIBYKCHUH CUMMETPUU B NPUPOJE, >KUBOIHCH,
(mpocreiinue CKYJIBIITYpPE, aPXUTEKType
IIPUMEDBI).

IlesieBOi OpreHTHP:
[TarpuoTnyeckoe
BOCIIUTAHUE.
dopmMupoBaTh
YBaXXEHUE K CBOEH
HaIIMOHAIILHOM,
3THUYECKOHN
MPUHAJICKHOCTH,
NPUBEP)KEHHOCTH K
ponHOU KYJbTYpE,
J00BH K CBOEMY
Hapoxay

sirius.online
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[Ipumenenue B

TEOMETPUICCKHX
3a/1a4ax
IToBTOpEHHE, 15 [ToBTOpeHUE CBob6omHO onepuposats | lleseBoii opuenTup: | sirius.online
o000 enne, OCHOBHBIX TOHATHH | MOHATUSAMHU: DUTYpa, TOUKa, npsimasi, | LIeHHOCTH — Hay4HOTrO
cucTeMaTu3anus U METOJOB KYpCOB | yroi, MHOTOYTOJIbHHK, | [I03HAHHS.
3HAHUM 7-9 KJIACCOB, | paBHOOEIPEHHBI u | DopMupoBaTh u
00001IeHIEe U | pPaBHOCTOPOHHUI TPEYTOJbHUKH, | IPUMCHSATh  HABBIKA
CHCTEMATH3AIIHSI HPSIMOYTOJTbHBI TPEYrONIbHUK, | HAOIIOICHHS,
3HAHUH MeuaHa, OHCCEKTpHCa W BBICOTA | HAKOILICHHS u
TPEYroNbHUKA,  MAPAUIENIOrPaMM, | CHCTEMAaTH3AIuH
poM0O, TMPSIMOYTOJNBHHK, KBaAParT, | (AaKTOB, OCMBICIICHHS
Tpanemnus; OKPYXHOCTb, | OIBITa B
KacaTesbHas, PABEHCTBO M MOJ00HME | €CTECTBEHHOHAYUYHOM
duryp, TPEYrONbHUKOB; | U r'yMaHUTapHOM
apaJuIeIbHOCTh U | o0iacTsaX  IMO3HAHUS,
HEePIEHIUKYISAPHOCTh TPSIMBIX, YIOJI | HCCIIE0BATEIbCKON
MEXIy  OpPSAMBIMH,  CHMMETPHS | JAEATEIbHOCTH

OTHOCHUTEJIbHO TOYKH U MPSIMOWN;
JUTMHA, PACCTOSTHUE, BEJIMYMHA YIJia,
MJI01LA/Ib, IEPUMETP.

Hcnons3oBath (bopMyIBL:
nepumeTpa U IUTOIAH
MHOTI'OYT'OJIbHHUKOB, JJITUHBI
OKPY)KHOCTH ¥ IUIOWIAJU  Kpyra,
00BéMa MPSIMOYTOJIBHOTO
napaenenurnesa.

CBo06o1HO OIIepUpOBaThH
HOHSATHSIMHU: IpSAMOYTOJIbHAS
cucremMa KOOpJIMHAT, BEKTOD;

UCIONBb30BaTh JTH TMOHATUA JIA
MIPEACTABJICHUS JAHHBIX U PEIIEHUS
3ajay, B TOM 4HCIE€ U3 APYTUx
y4€OHBIX TPEIMETOB.

Pemars 3amaun Ha MOBTOpEHHE
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OCHOBHBIX MOHSTHH, HWLIIHOCTPALUIO
CBSI3€M MEXKIy Pa3IMYHbIMU YACTAMHU

Kypca. BeiOuparb  Meron — ans
peLIeHUs 3a/1a4H.
[TpumeHsTH MOJIy4YEeHHBIE

3HaHHUA B CMCKHBIX 06HaCT$IX, B
IMPAKTUKO-OPUCHTHPOBAHHBIX
3agadax

Oo6mree KOJINYECTBO
4acoB M0 MporpamMmme

102

IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KoanyecTBO 4acoB
Ne HMara DJIeKTpOHHbIe N pOoBbIE
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero U3y4YeHHUs1 o0pa3oBaTejbHbIE PecypcChbl
padoThI padoThI
1 Hauana reomerpun. [lepBbie yueHsie. 1 1 Hemenst sirius.online
I'eomerpuueckue purypsl. Dopma u pasmepsl. sirius.online
2 p uryp p p P 1 1 Henmens
MareMaTHuecKre MOJIEITH
I'eomerpuueckue ¢purypsl. M3 gero cocroar sirius.online
3 p Guryp 1 1 Hemens
reOMETPHUCCKUE PUTYPBI
Pemenune reomerpudecknx 3amad. [lepumerp. sirius.online
4 1 2 Henens
[Inomans
5 3aHuUMaTeNbLHbIE 3aaUl 1 2 Heaes sirius.online
DiieMeHTapHbIe (PUTYPBI: TOUKA, IIPsIMast sirius.online
6 P uryp - 1P ’ 1 2 Hexens
IIJIOCKOCTh
[TepBas akcuoma mpsIMOIA JTMHHH. 3 Henens sirius.online
3aaun Ha PACIONIOKEHHUE TOUYEK U MPSIMBIX. 1 3 Henens sirius.online
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[Tono>keHne ABYX MPSMBIX HA TUIOCKOCTH. sirius.online
9 [Tonsitue nokazarenscTBa. Teopema o 3 genens

MIEPECEYCHUH JIBYX MPSIMBIX.

3ajayy Ha [OJCYET KOJINYECTBA TOUEK sirius.online
10 4 »enens -

MEPECCUCHUS MPSAMbIX.

Kourpoanuast padéora mo reme sirius.online
11 P P 4 genens -

«I'eomerpuuyeckue purypbi»

ITopsanok ToYEK HA OPAMOI: BTOpas aKCMOMa sirius.online
12 p . p p 4 genens

npsiMoit. OnpesieNieHust OTpe3Ka, Jyda

Hsmepenne qunHbl oTpeska. Paccrosuue sirius.online
13 p P 5 Hemes -

MEXy TOYKAMH.

Hcropuueckue Mepbl IIUHBL. THCTPYMEHTHI sirius.online
14 p p pyM 5 Henmens

JUTS U3MEPEHUS JUTHHBI
15 [TonsaTHe 06MacTH, aKCHOMa MOJTYTIIIOCKOCTEH. 5 Henens sirius.online

TeopemMa o mepecedeHny IPAMOIi CTOPOH sirius.online
16 p p p p 6 Hemes -

TPEYroJbHUKA.

[TpakTuyeckas (camocrosiTenbHas paboTa) o sirius.online
17 6 Henens

TeMe «OTPEe3KH U MOTYTUIOCKOCTH

Omnpenenenue yriaa, BUuasl yrios. [Tloastue sirius.online
18 P yria, yr 6 Henens A

IUTOCKOTO yTJIa.

Hsmepenne yrioB. AKCHOMBI YIJIOB. sirius.online
19 p yr yr 7 Henens -

WHCTpyMEHTHI 17151 K3MEPEHHUS YTIIOB.

CMexxHbIe U BepTHKaJbHBIE yTiibl. CBOHCTBO sirius.online
20 CMEXHBIX yIJI0B. Teopema 0 BepTHKAIbHBIX 7 Hemens

yriiax.

BuccekTpuca yriia u NEPIEHIUKYIIAp K sirius.online
21 . p o p yip 7 "Henmens

PSIMOIA.
22 Vel Pemrenne 3amau 8 Henens sirius.online
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OmnpeneneHre JOMaHOU U €€ SJICMEHTEHI. sirius.online
23 [IpocThie M 3aMKHYTBIC JIOMaHBIC. 8 Henens

Omnpe/ieneHre MHOTOYTOJIbHUKA.

[Tnockuii MHOTOYTOMBEHUK. DIIEMEHTHI sirius.online
24 MHOT'OYI'OJIbHUKA: BEPIINHA, CTOPOHA, 8 Henens

IAArOHAaJb.

[ToHsTHE BBINYKIIOTO MHOTOYIOJIBHUKA. sirius.online
25 YK . T 9 Henens -

OO11ee MOHATHE BITYKIION (PHUTYPHI.

KoutpoabHas padora 1o treme «Y1Jjbl U sirius.online
26 9 Henens

MHOTOYT0JIbHUKH»

TpeyrojsbHUK. DIIEMEHTBI TPEYTOJILHUKA: sirius.online
27 peyr peyr 9 Henens

OHccekTpuca, MeuaHa, BhICOTA

IIpakTnueckas padora «IlocTpoenue sirius.online
28 p p p 10 wenens | —

3JIEMEHTOB TPEYTOJIbHUKAY

IToustue paBenctsa puryp. CoBMeleHuE sirius.online
29 p uryp 10 Henensa

¢buryp, MOHATHE COOTBETCTBUS TOUCK.

Pemienne nmpakTiueckux 3a1ad Ha pa3pe3aHue sirius.online
30 p pasp 10 wenensa | —

(uryp

[Tpu3HaK KaKk onpeAensonee CBOHCTBO sirius.online
31 11 nenens

¢burypsl. PaBeHCTBO MHOTOYTOJIBHUKOB

I1epBrIit IpU3HAK paBEHCTBA TPEYTOJILHUKOB sirius.online
32 P p p peyT 11 Henensa

(110 TByM CTOPOHAM H YTIJTy MEXI1Y HUMH )

Bropoii mpu3Hak paBeHCTBA TPEYTOJILHHUKOB sirius.online
33 P p P P yrv 11 Hemens

(Mo cTopoHE M MPHIIEKAIIUM K HEll yriam)

Pemienue 3a1a4 Ha EPBBIA U BTOPOU sirius.online
34 p P 12 nenens

MPU3HAKH PABCHCTBA TPEYTOJIHLHUKOB

Cummetpusi. OceBas cumMmeTpust. CBOWCTBO sirius.online
35 12 Henens

OCEBOM CUMMETPUU
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durypsl ¢ oceBoii cummerpueid. [Ipumepsr sirius.online
36 yp p puMep 12 Henens

CHMMETPHHU B OKPYKAIOIIEM MHPE

PaBHOOEIpEHHBIN TPEYTOJILHUK H €r0 sirius.online
37 . P TPeyE 13 nenens

CBOMCTBA
38 [Ipu3Hak paBHOOEAPEHHOTO TPEYTOJIbHUKA 13 memens | sirius.online

Pemenwuie 3a1ay Ha paBHOOEAPEHHBIIH sirius.online
39 P P 13 nenens

TPEYTOJIbHUK

Tperuii npru3HaK paBEeHCTBA TPEYTrOJIbHUKOB sirius.online
40 p / p p peyr 14 Henensa

(o Tpém cTopoHaM)

Perienue 3a1a4 Ha IPU3HAKYU DABEHCTBA sirius.online
41 p p 14 Henensa

TPEYrOJLHUKOB

Pemenwne npaktudeckux 3anad. [Ipu3Haku sirius.online
42 14 nenens

paBEHCTBA TPEYTOJIHHUKOB

O060061eHre MaTepuania 1o Teme: sirius.online
43 15 nenens

«TpeyronbHuUKN»

KounTtpouabHasi pa6ora no teme: sirius.online
44 p p 15 memens | —

«TpeyroabHukmw»

[MapamnensHbie npsmbie. [ToHSITHE CEKYIICH. sirius.online
45 VY11, 00pa3oBaHHbBIE TIPH MIEPECEUCHUN 15 nenens

JIBYX MPSIMBIX CEKYIIEH
46 [Tpu3Haku MapayuIeTIbHOCTH IPSMBIX 16 megens | sirius.online

AKcHOMa napasieNbHbIX NPSAMBIX (TSATHIH sirius.online
47 nocrynat EBkinna). TpaH3UTHBHOCTD 16 nenens

napauieIbHOCTH

Pemenwue 3amaq mo teme «lIpu3Haku sirius.online
48 16 wegens | —

MapajuIeIbHOCTH TPSMBIX»
49 CBoiicTBa mapaIeIbHBIX MPSMBIX 17 nenens | sirius.online
50 Pemenue 3amau 17 wenens | sirius.online
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51 CymMa yriioB TpeyrojibHUKa 17 nenens | sirius.online
Pemenue 3amau mo reme «CymMma yriioB sirius.online
52 18 Henensa
TPEYTOJIbHUKA)
53 BHemrnue yriel TpeyrojabHUKa. 18 memens | sirius.online
Pemenwue 3anay mo Teme «BHeNIHMHA yrou sirius.online
o4 18 nenens
TPEYTOJIbHUKA
CymMa BHYTPEHHHX YTIJIOB MHOTOYT'OJIbHUKA U sirius.online
55 M yIp yr yr 19 "Henensa
BHEIIIHUX YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA
56 [Tpuemsl pemeHus 3aga4d 19 menens | sirius.online
O60061maronuii ypok 1o Teme sirius.online
S7 "[TapamnensHocts. CymMMa yriioB 19 nenens
MHOIOyrojbHuKa"
KonTpoabHas padora no teme: sirius.online
58 "IlapaniaeabHocTs. Cymma yriios 20 nepens
MHOTOYTroJIbHUKA"
[IpssMOyYTONBHBIN TPEYTOJbHUK. DIEMEHTHI sirius.online
59 PAMOYT peyr 20 Henensa
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
[Tpu3Haku paBeHCTBA MPSAMOYTOIBHBIX sirius.online
60 20 Henens
TPEYrOJbHUKOB
Pemenue 3anay o teme «lIpusHaku sirius.online
61 21 negens
PaBEHCTBA MPSAMOYTOJILHBIX TPEYTOJIbHUKOB)
62 [leprieHAMKYIISAp U HAKIOHHAS 21 mepmens | sirius.online
CBOWMCTBO MeTUaHBI TTPSIMOYTOJIEHOTO sirius.online
63 TPEYroJbHUKA, TIPOBEAEHHOHN K THIIOTCHY3E. 21 venens
[Tpu3HaK MPSIMOYTOJIBHOTO TPEYTOIbHUKA
64 [IpssMOyTONBHBIN TPEYroJIbHUK ¢ yriioM B 30° 22 mwenens | sirius.online
O60061maromuit ypok 1o Teme: sirius.online
65 22 wenens

«IIpAMOYrOJIBHBIE TPEYTOJIbHUKI
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66 KounTposabHas pa6ora nmo teme: 22 nenens sirius.online
«IIpsiMOyTroIbHBbIE TPEYT0JbHHKI»
CpaBHeHUE BEIMYUH B TEOMETPUH. sirius.online
67 CoOTHOIIEHUS MEKTy CTOPOHAMH U YTJIaMU 23 Henens
TPEyroJibHUKa
68 [lepnieniuKynsip U HAKJIOHHAs 23 mepens | sirius.online
69 HepaBeHCTBO TPEeyTrobHUKOB 23 mwenens | sirius.online
70 YcoBue CymecTBOBaHMs TPEYTOJIbHUKA. 24 nenens sirius.online
Pewenne 3anau
71 HepaBeHCTBO 0 JUTMHE JJOMaHOM 24 mepens | sirius.online
7 KonTposabHas pa6ora mo teme: 24 nenens sirius.online
«'eoMeTpuYecKue HEPABEHCTBA»
[ToHsTHE O TEOMETPUIECKOM MECTE TOYCK. sirius.online
73 [TpumMepsl reoMeTpUUECKUX MECT TOUYEK Ha 25 Henens
TUIOCKOCTH
74 OKpYy>KHOCTb U KPYT. 25 menens | sirius.online
75 CepeTMHHBIHN MEPIICHAUKYIISAP K OTPE3KY. 25 mwenens | sirius.online
76 buccexTpuca yria. 26 memens | sirius.online
77 DJIEMEHTHI OKPY>KHOCTH: PaJNyC, X0Op/a, 26 Hexens sirius.online
auametp. Jlnamerp Kak HanOOJIbIas Xopaa
[Toctpoenue nienTpa. Teopema 06 omrcaHHOM sirius.online
78 OKPY>KHOCTH TpeyroiabHukKa. CBONCTBO 26 Henens
JMaMeTpa OKPYKHOCTH
79 Cummetpust Opr)KHOCTI:I. Teopema 06 27 nenens sirius.online
OKPY>KHOCTH, OTIMCAHHOW OKOJIO TPEYTOJIbHUKA
B3aumHoOe paconokeHne OKPYKHOCTH U sirius.online
80 npsimoit. KacarenpHast U cexymias K 27 uenens

OKPY>KHOCTH.
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81

OKpy’KHOCTb, BIIUCaHHAs B yroj. OTpe3ku
KacaTeJbHBIX

27 uenens

sirius.online

82
83

Pemenue 3agau

28 uenens

Kpyr. CoiicTBa kpyra

28 Henens

sirius.online
sirius.online

84

85

86

87

88

IIepBbie nocTpoenus. IIpaBuna mocTpoeHuii.
ba3oBbIe MOCTPOCHMS: OTKIIAIBIBAHUE JTAHHOTO
OTpe3Ka Ha JIy4e; IOCTPOCHUE CEPEIUHHOIO
NEPIEHIUKYIIApA K JAHHOMY OTpPE3KY;
IIOCTPOCHHE NEPIIEHIUKYIISIPA U3 TOUKU Ha
IPSMYIO; IIOCTPOEHUE MAPAIIEIBHON IPAMON
4yepe3 JaHHYIO TOUKY; IOCTPOCHHE
OMCCEKTPUCHI JAHHOTO yIJIa

28 uenensd

ba3oBbie nocTpoeHUs: MOCTPOCHHE
TPEYroJIbHUKA 110 TPEM CTOPOHAM,;
OTKJIaJbIBAaHUE JAHHOTO yIJa OT JIy4a.
IlocTpoeHne TpeyronbHUKa M0 CTOPOHE U
JBYM IPHJICKAIIUM K HEH yTiaM.

29 nenens

ba3oBble OCTpOEHUS: TOCTPOEHUE
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA 10 €70
rUnoTeHyse u karery. [loctpoenue
TPEYroJIbHUKA 110 ABYM CTOPOHAM M YTy
MeX1y HUMH; IIOCTPOEHUE KacaTeIbHOU K
OKPY>KHOCTH Yepe3 JIaHHYIO TOUKY

29 nHenensa

HOCTpOCHI/IH C IIOMOLIBIO THUPKYIIA U JIMHEMKH.
Pemenue 3aga4d Ha OCTPOCHUC

29 nHenensa

[TocTpoeHust ¢ TOMOIIBIO HUPKYJIS U JIMHEHKH.
Pemenue 3agau Ha moctpoeHue

30 Hemensa

sirius.online

sirius.online

sirius.online

sirius.online

sirius.online

89

[TocTpoeHus ¢ TOMOIIBIO HUPKYJIS U JIMHEHKH.
Pemenue 3a1a4y Ha mocTpoeHHe

30 gemensa

sirius.online
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90

ITocTpoeHus ¢ MOMOIBIO HUPKYJISL U IMHEUKH.
Pemenue 3ana4 Ha ocTpocHUE

30 genensa

sirius.online

91

92

93

94

95

ITocTpoeHHus ¢ MOMOIIBIO HUPKYJISL U IMHEUKH.
Pemenue 3ama4d Ha nocTpoeHue

O6o06maromuii ypok 1o temam: «lIpocreiimmue
reoMeTpuyeckre GUrypsl U UX CBOMCTBA.
N3mepenne reoMeTpuiecKiX BEIHYHH.
TpeyronbHUKN»

31 wenensa

O060061maronuil ypok 1mo TemMam:
«[TapamnensHocts. CymMMa yrioB
MHOTrOyrojibHuKa. [IpsMoyroabHbIe
TPEYTOJIBLHUKIY

31 "Hemensa

O060061maromuit ypok 1mo TemMam:

«FCOMeTpI/I‘leCKI/Ie HCEpPAaBCHCTBA. OKPY)KHOCTL.

FCOMeTpI/I‘leCKI/IC MECTa TOYCK. HOCTpOCHI/IH C
IIOMOIIBIO TUPKYJIA U JIMHEUKIN

31 "emensa

Hrorosasi koHTpoOJIbHAsI paboTa 1o
reoMeTpuu

32 Henensa

32 Henensa

sirius.online

sirius.online

sirius.online

sirius.online

sirius.online

96

IToBropenue. Hauana reomerpun.
[Ipocreiimue reomerpuyeckue GUrypsl U UX
cBoMCTBa. MI3MepeHne reoMmeTpuIecKnx
BEJIMYMH

32 Henens

sirius.online

97

98

[ToBropenue. TpeyronbHuKH

IToBTOpenue. [lapamnensHocTs. CyMMa yriioB
MHOT'OYTI'OJIbHUKA

33 genens

33 Hexensa

sirius.online
sirius.online

99

[ToBTOopenue. [IpsiMOyTOJIbBHBIE TPEYTOJIBHUKHI

33 Henensa

sirius.online

100

IToBrOopenue. ['eomeTpuueckre HepaBeHCTBA

34 uenensa

sirius.online

101

[ToBTopenue. OkpyxHOCTb. ['eoMeTpruyeckue
MecTa TOUEK

34 genensa

sirius.online
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[TocTpoenust ¢ TOMOIIBIO ITUPKYJIS ¥ TUHEHKY. sirius.online
102 p PKY 1 34 uenensa
Penrenue 3a1a4 Ha MoCTpoeHUE
OBUIEE KOJIMYECTBO YACOB I10 102 8 0
I[TPOI'PAMME
8 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Jara muppoBbIe
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero U3yyeHHs1 o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
[Ipocreiinme reomerpuyeckue GUryps u sirius.online
UX CBOMCTBA. lI3MepeHne reoMmeTpudecKux
1 1 1 Henensa
BenuuuH. TpeyronsHuku. [Ipusnakn
paBEHCTBA TPEYTOJIHHUKOB
[TapannensHoCcTh. CymMMa yIIIoB sirius.online
2 P Y . 1 1 Henens
MHOT'OYTOJIbHUKA
Tpeyronbauku. [IpsMoyronsHbie sirius.online
3 peyr pAMOY 1 1 Henens
TPEYrOJbHUKH
Tpeyronpauku. ['eoMeTprueckne sirius.online
4 peyr P 1 2 Henensd
HEpaBEHCTBA
OxpyxxHOoCTh. ['eoMeTpruyeckue Mecra sirius.online
5 tTouek. [locTpoeHus: ¢ MOMOIIBIO TUPKYJIs 1 2 Henens
1 JTUHEHKHU
6 Pemenue 3amau 1 2 Henens sirius.online
YeThIpeXyroJbHUK U €T0 3JICMCHTEHI. sirius.online
7 pexyr 1 3 Henens
[TapannenorpamMmm
[Tapannenorpamm, ero Npu3HaKku U sirius.online
8 P DaMM, P 1 3 Henens

CBOMCTBA
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IIpamMoyronbHUK, pOMO, KBaapar, UX sirius.online
9 PAMOYT N POMD, pat, 1 3 Henens I

IPU3HAKW U CBOWCTBA

IIpamMoyronsHUK, pOMO, KBaapar, UX sirius.online
10 PAMOYT J POMD, pat; 1 4 wenens

NPU3HAKH U CBOMCTBA
11 Cpensist TUHUS TPEYroJIbHUKA 1 4 Henens sirius.online

Tpanemnus. PaBuoOenpennas tpamenus, eé sirius.online
12 p . P p ’ 1 4 wenens

CBOWCTBA M MTPU3HAKH

Tpamnenus. PaBroOenpennas tparnenus, eé sirius.online
13 p B P p ’ 1 5 Hexenst

CBOWCTBA M MTPU3HAKH
14 [IpssMoyrobHAs Tpanenus 1 5 Henens sirius.online
15 CpenHsist TMHUS TpaIeuu 1 5 mepens sirius.online
16 Teopema daneca 1 6 Henenst sirius.online
17 Teopema Daneca 1 6 Henens sirius.online
18 Teopema 0 IPONOPIIMOHATIBHBIX OTPE3Kax 1 6 Henens sirius.online
19 Teopema 0 IPONOPITUOHATILHBIX OTPE3KaAX 1 7 Henens sirius.online
20 LlenTp Macc TpeyroipHUKa 1 7 Henens sirius.online
21 LeHTpanbHO-CHMMETPUYHBIC (DUTYPHI 1 7 Henens sirius.online

Pentenne 3amad 1mo reme sirius.online
22 1 8 Henmens

«YeThIpeXyroJbHUKNY

Pernrenne 3ama4 mo Teme sirius.online
23 1 8 Henens

«YeThIpexyroJbHUKNY

Pemenne 3amau no teme sirius.online
24 1 8 Henmens -

«YeThIpeX yroJbHUKNY

Pernrenne 3amad 1mo Teme sirius.online
25 «UHetplpexyronbHukn». [loaroroska k 1 9 Henens

KOHTPOJIbHOW paboTe

KourpoanHast padéoTa mo reme sirius.online
26 p P 1 9 Henens

«HeThIpéXyroabHUKW
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TTomoOue TpeyroabHUKOB, KOG hULUEHT sirius.online
27 peyr > K03 1 9 Henens

monoous

TTomoOue TpeyroabHUKOB, KOG hUIUeHT sirius.online
28 peyr > K03 1 10 wepens | —

moa00ust
29 [Tpu3Haky 110,100UsT TPEYTOJIBHUKOB 10 Hemens | sirius.online
30 [Ipu3Haku mogo0ust TPEYrOITLHUKOB 10 memens | sirius.online
31 [Tpu3Haku mo100ust TPEYTOJIBHUKOB 11 wenensa | sirius.online

[TpusHaku mogo0us TPEYroJbHUKOB. sirius.online
32 P peyr 1 11 menens

Pemenue 3amau

[TpumeHneHue moqo0us IIPH PELLIEHNN sirius.online
33 P pup 1 11 Henens

NPaKTUYECKHX 3a/1a

[TpuMmeHenue ogo0us Ipy peleHuN sirius.online
34 p pup 1 12 Henens

NPaKTUYECKUX 3a/1a4

Baenenune nmouaTusa npeodpa3oBaHusd sirius.online
35 beoop 1 12 wenens

noo0us U MoJJI00HBIX pUryp
36 Pemenne 3amau no teme «Ilomodue» 1 12 wenmenst | sirius.online
37 Pemenne 3amau no teme «IlogooOue» 1 13 wemensa | sirius.online
38 Pemenne 3amau no teme «Ilomodue» 1 13 wenmenst | sirius.online
39 Pemenne 3amau o teme «Ilogodue» 1 13 wenmens | sirius.online
40 Pemenne 3amau no teme «Ilomodue» 1 14 wenmenst | sirius.online

Pemenne 3amau no treme «IlomoOuey. sirius.online
41 . 1 14 Hepnens

[ToxroroBka kK KOHTPOJILHOU paboTe

KourpoabHast paGora nmo reme sirius.online
42 P P 1 14 nenens

«Ilomoome»
43 BriucanHble U [IEHTPAIbHBIC YIIIBI 15 wemens | sirius.online
44 BriricanHbIe U IEHTPATBHBIC YTITBI 15 wenmens | sirius.online
45 Yo Mex Iy KacaTeabHON M XOP 10 15 wemens | sirius.online
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46 YTl MEXIY XOpPAaMHU U CEKYITUMU 16 wemens | sirius.online

Bnucanubie n onrcaHHBIE sirius.online
47 . 16 Hemens

YEThIPEXYTOJbHUKU

Bnucanubie n onrcaHHBIE sirius.online
48 . 16 venens o

YEeTBIPEX YTOJbHUKH

CBolicTBa ¥ MPU3HAKH BIHCAHHOTO sirius.online
49 . 17 Henens

YETBIPEX YTOJIbHUKA

CBolicTBa U MPU3HAKHN BIHCAHHOTO sirius.online
50 .. 17 Henens

YETBIPEXYTOJIbHUKA

CaolicTBa U MPU3HAKH BIHCAHHOTO sirius.online
51 . 17 Henens

YeThIPEXYTOJIbHUKA

CBolicTBa ¥ MIPU3HAKH BIHCAHHOTO sirius.online
52 . 18 Hemens

YETHIPEXYTOIbHUKA

BsanMHoe pacronoxxeHue 18 sirius.online
53 p B yx 18 Henmens

OKpYKHOCTEH

BsanMHoe pacronoxenue 18 sirius.online
54 p . yx 18 Henmens

OKPY>KHOCTEH
55 Kacanue okpyxHOCTEH 19 menmens | sirius.online
56 Kacanue okpyxHOCTEH 19 menens | sirius.online

OO01Me KacaTeabHbIE K 1B sirius.online
57 ™ 19wenena | —

OKPYKHOCTSAM

Pemenne 3amau o teme «YTIIBI U sirius.online
58 YETBIPEXYTOJILHUKH, CBSI3AHHBIE C 20 Henenst

OKPYKHOCTBIO»

Pemenne 3amau mo teme «YTUIBI U sirius.online
59 YETBIPEXYTOJIbBHUKH, CBSI3aHHBIC C 20 nepens

OKPY>KHOCTBIO»
60 Pemrenne 3amay mo teMe «YTIIBI U 20 Hemens | sirius.online
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YETBIPEXYTOJIBHUKH, CBSI3aHHBIC C

OKPYKHOCTBIO)

Pemenue 3amau mo reme «YTIbl U sirius.online
61 YETBIPEXYTOJIBHUKH, CBSI3aHHBIC C 1 21 nepens

OKPY>KHOCTBIO»

KontposibHas padora mo teme «Yriabl U sirius.online
62 YeTBHIPEXYTroJbHUKH, CBSI3AHHBIE C 1 21 nenens

OKPYKHOCTHIO»
63 IMousgrue mromanu. CBolcTBa ILIOMIAAEH 1 21 nenens sirius.online

TreOMETPHUUCCKUX DUTYp

[Ipocrefimme GopmyIbl AJIs TUTOTA TN sirius.online
64 TPEYTroJIbHHKA, MMapajuieiorpamma, pomoa 1 22 wenens

U Tparenun

[Ipocretitmme GopMyIbl IS TUTOAIN sirius.online
65 TPEYroJIbHUKA, TapajijiesiorpaMmma, pomoa 1 22 Henens

U Tparnenuu
66 [Tnomanu nonobHbIX puryp 1 22 genens | sirius.online
67 [Tnomaau mogoOHBIX Guryp 1 23 mwemens | sirius.online
68 [Tnomanu nonobHbIX puryp 1 23 genmens | sirius.online
69 Pemenue 3agau no teme «Ilnomanby» 1 23 menmens | sirius.online
70 Pemenne 3amau no teme «Ilnomams)» 1 24 menmens | sirius.online
71 Pemenue 3agau no reme «Ilnomanby 1 24 menmens | sirius.online
72 Pemenne 3amau no teme «Ilnomams) 1 24 menmens | sirius.online
73 Pemenue 3agau nmo teme «Ilnomanb» 1 25 menmens | sirius.online
74 Pemenne 3amau no teme «ILnomamsy» 1 25 wemens | sirius.online
75 Pemenue 3agau no reme «Ilnomanby 1 25 menmens | sirius.online
76 Pemrenue 3anau mo reme «Ilmomans. 1 26 Hexes sirius.online

[ToaroToBka K KOHTPOJIBHOM paboTe
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KonTpoJsibHas paGoTa mo teme sirius.online
77 P P 26 nenens

«ILmomaae»
78 Teopema ITudaropa 26 wenmens | sirius.online

[Tpumenenue Teopemsl [Tudaropa npu sirius.online
79 27 "wenens

pELICHUH MTPAKTUYCCKUX 3a/1a4

[Ipumenenne Teopemsr [Tudaropa npu sirius.online
80 27 nenens

peIICHUH TPAKTUYCCKHX 3a/1aU

[IponopuroHaIbHBIE OTPE3KU B sirius.online
81 ponop P 27 nenens

IPSIMOYTOJIBHOM TPEYTOJIbHUKE

[TponoprioHalbHbBIE OTPE3KH B sirius.online
82 28 "Henens

IPSIMOYTOJIBHOM TPEYTOJIbHUKE

CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC sirius.online
83 OCTPOTO yTJia MPSIMOYTOJIEHOTO 28 nenens

TPEYroJibHUKA

CuHyC, KOCHHYC, TAHT€HC U KOTAHTE€HC sirius.online
84 OCTPOTO yTiia IPSIMOYTOJIBHOTO 28 Henens

TPEyroJbHUKA

CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC sirius.online
85 OCTPOTO yriia MPSMOYTOJIBLHOTO 29 Henens

TPEyroJbHUKa

Tpuronomerpuueckue (PyHKIIMU YIII0B B sirius.online
86 P o Aco 13 Py t 29 nenens

30°,45°u 60

Tpuronomerpudeckne GyHKIIUU YTIIOB B sirius.online
87 o Aco o 29 nenens

30°,45° u 60

Pemenue 3amau o teme «Teopema sirius.online
88 30 Henens

[Mudaropa u HavaIa TPUTOHOMETPHUN

Pemenue 3amau o teme «Teopema sirius.online
89 30 nenens

[Mudaropa u Hayaga TPUTOHOMETPHI
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90

Pemenue 3agau no reme «Teopema
[Tucdaropa u Hayana TPUTOHOMETPUN

30 Henens

sirius.online

91

92

93

Pemenue 3agau no reme «Teopema
[Mudaropa u HavaIa TPUTOHOMETPUM

Pemenue 3anad no reme «Teopema
[Tudaropa u Havaga TPUTOHOMETPUNY.
[ToaroToBka K KOHTPOJIBHOM paboTe

31 wenmensg

KonTpoasnas padora no teme «Teopema

IMugaropa n HayaIa TPUTOHOMETPUM»

31 wenmens

31 wenmens

sirius.online

sirius.online

sirius.online

94

95

96

HroroBoe nmoBTOpeHNE Kypca reOMETPUH.

Pemenue 3amau

Htorosoe IOBTOPCHHUEC KypCa rCOMCTPHUHU.

Pemenue 3agau

32 wenend

Hrorosasi KOHTpOJIbHAsI padoTa

32 wenmens

32 "Henend

sirius.online

sirius.online

sirius.online

97

98

99

100

[ToBTOpenue u 0606meHue. Pemenue
3aj1a4, WIDTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3nIuYHBEIMU TEMaMH Kypca

[ToBTOpenue u o6o61eHue. Pemmenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

33 nenens

[ToBropenue u o6o0mmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXKITY
pa3IUYHBIMHE TEMaMH Kypca

33 Henensd

[ToBTOpenne u 0600mIeHNE. Permenune
3a/1a4, WJUTFOCTPUPYIOIINX CBA3H MEKIY
pa3IUYHBIMU TEMAMU Kypca

33 wenmend

34 uenend

sirius.online

sirius.online

sirius.online

sirius.online

101

[ToBTOpenue u 0600mIeHNE. Permenune
3aJ1a4, WLTIOCTPUPYIOIINX CBA3H MEXITY
Pa3TUYHBIMU TEMaMH Kypca

34 uenens

sirius.online
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[ToBTOpenue u 0600meHue. Pemenue sirius.online
102 3a/1a4, WLTIOCTPUPYIOIINX CBSI3U MEXKIY 1 34 wenens
pa3InYHBIMH TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
9 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
JlaTa
uugposbie
Ne ni/m Tema ypoka Bcer Kourpouabnbie IIpakrtuyeckune  H3y4YeHH
o0pa3oBaTte/ibHbIE
0 padoTshI padoThI A
pecypchl
BekTops! Ha miiockoctu. CrokeHue u sirius.online
1 BBIUUTAHUE BEKTOPOB: MIPaBUIIa 1 1 Henmens
TPEYroJIbHUKA U MapajuieiorpaMma
CroxeHne 1 BBIYUTaHUE BEKTOPOB: sirius.online
MpaBUJIa TPEYTOJbHUKA
2 p peyr 1 1 Henens
napajuiesiorpaMMa Y MHOKEHHE BEKTOpa
Ha YHUCIIO
Cunyc, KOCUHYC, TaHTeHC YrioB oT 0 110 sirius.online
3 oy . e y 1 1 Henens
180°. OCHOBHOE TPUTOHOMETPUUECKOE
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TOXACCTBO

4 DopMmyIIbl TPUBEICHUS 2 menens | sirius.online
Pemenne tpeyroapuukos. Teopema sirius.online
5 peyr p 2 Henens
KOCHHYCOB
6 Teopema cunycoB 2 menens | sirius.online
Pemenue npakTuueckux 3amad ¢ sirius.online
7 UCIIOJIb30BAHUEM TEOPEMbBI KOCUHYCOB U 3 wenens
TEOPEMbI CHHYCOB
Pemenue npakTHYecKux 3a1ad ¢ sirius.online
8 UCIIO0JIb30BAHUEM TEOPEMbBI KOCUHYCOB H 3 wenens
TEOPEMbI CHHYCOB
Tpuronomerpuieckne GOpMyIIbI IS sirius.online
9 TUTOIIAM TPEYTOJbHHKA, 3 "Hepens
napaiesiorpaMma
Tpuronomerpudeckne GOpPMyIbI IS sirius.online
10 TUTOIIAM TPEYTOJbHHKA, 4 wenens
napajuiesiorpaMma
11 ®opmyna ['epona 4 memens | sirius.online
dopMyIa IIOMAAH BEITYKIOTO sirius.online
12 p y K 4 nenenst
YeTHIPEXYTOJIbHUKA
dopmyia mIomaau BEIIYKIOrO sirius.online
13 p y YK 5 Henens -
YeTHIPEX YTONLHUKA
Pemenne 3amau no treme «Pemenne sirius.online
14 5 Henmens -
TPEYTOJLHUKOBY
Pemenue 3amau no reme «Pemienne sirius.online
15 5 Henmens -
TPEYTOJIBLHUKOB)
Pemrenue 3amau no reme «Pemienue sirius.online
16 6 Henens

TPEYrOJIbHUKOBY
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Pemenne 3amaud no reme «Pemenne sirius.online
17 6 Henens -

TPEYTOJLHUKOBY

Pemenne 3amaud no reme «Pemenne sirius.online
18 6 uenens -

TPEYTOJIbHUKOBY

Pemenue 3amay mo reme «Pemenue sirius.online
19 7 Henens

TPEYTOJLHUKOBY

Pemenne 3amau no reme «Pemenne sirius.online
20 7 Henens -

TPEYTOJILHUKOBY

Pemenne 3amau no reme «Pemenne sirius.online
21 TPEYrOJIbHUKOBY. 3a/1a4Ml MOBBIIIEHHOMN 7 Henens

CIIOKHOCTH

KonTpouabHas padora mo reme sirius.online
22 & Henmens

«Pelenne TpeyroJibHHKOBY»

Pemrenune 3agau mo treme «Pemenne sirius.online
23 TPEYTOJILHUKOBY. 3a/1a4M MOBBIIICHHOM 8 Henens

CIOKHOCTH

Pemrenune 3agay mo treme «Pemenne sirius.online
24 TPEYroJIbHUKOBY. 3a/1a4 TOBBIIIEHHON 8 Henens

CIIOKHOCTH

Xopas! v ToI0OHBIE TPEYTOIBHUKH B sirius.online
25 9 Henens

OKPY>KHOCTH
26 Teopema o mpou3BeeHUN OTPE3IKOB XOP]I 9 menmenst | sirius.online

TeopeMbl 0 TPON3BEICHUN OTPE3KOB sirius.online
27 9 Henens

CEeKYIIHMX
)8 10 sirius.online

Teopema o KBajpaTe KacaTelIbHOMU Henes
29 10 sirius.online

Teopemsl UeBbl 1 Menenas HeIels
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10 sirius.online
30
Teopembl UeBnl 1 Menenas Henes
31 11 sirius.online
[TonsiTne o romoreTun HeAemns
32 Pemenne 3amau no reme «Ilogobue 11 sirius.online
TPEYTOJILHUKOBY HeIems
33 Pemenne 3amau no reme «Ilogobue 11 sirius.online
TPEYTOJILHUKOBY HeIems
34 Pemenne 3amau no reme «Ilogobue 12 sirius.online
TPEYTOJILHUKOBY HeJeIIs
35 KonTpouabHas padora mo reme 12 sirius.online
«ITogo0ue TPeyroabHUKOBY HeIems
36 Pemenwue 3amau mo Teme «Ilomobue 12 sirius.online
TPEYTOJLHUKOBY HeJeIIs
YpaBHEHHE MTPSAMOI Ha TUIOCKOCTH. 13 sirius.online
37 VYT110B0# KOAhGUIHEHT 1 CBOOOTHBIN
. HeJeIIs
YJIeH, UX TCOMETPUIECKUN CMBICIT
38 [TapannenbHOCTh U NEPIEHAUKYISIPHOCT 13 sirius.online
IPSMBIX (Yepe3 yriioBoi KO3 PHUIIUEHT) HeZes
39 13 sirius.online
YpaBHEHHUE OKPYKHOCTH HeIems
40 Haxoxxnenne nepecedeHmit OKpy>KHOCTEH 14 sirius.online
U TIPAMBIX B KOOpMHATAX HeJeIIs
41 14 sirius.online
dopmyiia pacCTOSHUS OT TOUKHU JO MPSAMOU HeIems
[Tnomane napanmienorpamma B 14 sirius.online
42 KOOp/AMHATAax, MOHATHE 00
HeIems

OPUEHTUPOBAHHON IIOLIAIN
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43 Pemenne 3anau no reme «Meton 15 sirius.online
KOOPJIUHATY HeIems
44 Pemenne 3anaud o reme «Meton 15 sirius.online
KOOPAUHAT HeIems
[IpuMeHeHne MeToa KOOPUHAT B 15 sirius.online
45 MPaKTHYECKU-OPUEHTUPOBAHHBIX
HeIems
TEOMETPHUCCKUX 3a1auax
46 KonTpoubHas padora mo teme «MeToa 16 sirius.online
KOOPAWHATY HeIems
47 Pemenne 3amau no teme «Merton 16 sirius.online
KOOPAUHAT Heems
CrnosxeHue 1 BBIYUTaHUE BEKTOPOB: sirius.online
48 IIpaBWJ1a TPEYTOJIbHUKA U 16
napajuiesiorpaMMa. ¥ MHOKEHHE BEKTOpa HeIems
Ha YUCIIO
49 [TonsTre o 6a3uce (Ha MIOCKOCTH). 17 sirius.online
PaznoxeHust BEKTOPOB 10 Oa3ucy. HeIems
Koopmaunats! BekTopa. CroxxeHue u 17 sirius.online
50 BBIUUTAHUE BEKTOPOB, YMHOKCHHE
HeIems
BEKTOpa Ha YHCJIO B KOOPIUHATAX.
CkaisipHOE TTPOU3BE/ICHNE BEKTOPOB, 17 sirius.online
51 T€OMETPHUECKUI CMBICT M BBIPAKEHHUE B
Hees
JIEKapTOBBIX KOOPAWHATAX
JMCTpUOYTUBHOCTD CKAJIIPHOTO 18 sirius.online
52 npousBenieHns. CKaasipHOE TPOU3BEACHUE
Hees
Y TIPOCTIMPOBAHHE.
53 [TpumMeHeHHEe CKaISIPHOTO IPOU3BEACHUS 18 sirius.online
BEKTOPOB ISl HAXOXKJICHUS JJTUH U yIJIOB HeIems
54 [IpuMeHEeHHE CKATIIPHOTO TPOU3BEICHUS 18 sirius.online
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BEKTOPOB ISl HAXOXKICHHUS JTHH U yTJIOB HeJes
55 [IpuMeHeHne BEKTOpOB B (PU3UKE, LICHTP 19 sirius.online
Macc HeJes
56 19 sirius.online
Pemenwue 3ama4 nmo teme «BeKTOphD» Hees
57 19 sirius.online
Pemenne 3amad no reme «BexkTopb» HEeeIs
58 20 sirius.online
Pemenue 3agau no reme «BekTopsh» HEIes
59 20 sirius.online
Pemenue 3ama4 nmo teme «BeKTophD» Heaes
60 KonTpoabnas padora no teme 20 sirius.online
«BekTopbD» HEeels
61 21 sirius.online
Pemenwue 3ama4 mo Teme «BeKTophD» HeJes
ABHIIBHBIC MHOTOYTOJIbHUKH, irius.onli
62 Ip yr 21 sirius.online
BBIUHCIICHHE UX 3JIEMCHTOB HeJems
[IpaBuiabHBIE MHOTOYTOJIBHUKH, 21 sirius.online
63 P yr
BBIYHMCIICHHE MX DJICMCHTOB HeJes
[IpaBuiIbHBIC MHOTOYTOJIbHUKH, 22 sirius.online
64 p yr
BBIYHMCIICHHE MX DJICMCHTOB HeJes
[IpaBuibHBIC MHOTOYTOJIbHUKH, 22 sirius.online
65 P T
BBIUHCIICHHE X 3JIEMCHTOB HeJes
66 Yucno © v HA OKpyKHOCTH J[mHa 22 sirius.online
JYTH OKPY>KHOCTH HeJes
67 23 sirius.online
Pannannas mepa yrna Henes
68 [Tnomanpe kpyra u ero JIeMEHTOB (CeKTopa 23 sirius.online
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Y CErMEHTA) Heelst

69 [Inomanp kpyra u ero 3J1eMeHTOB (CeKTopa 23 sirius.online
Y CErMEHTA) Henelst

70 Brruucienue nepuMeTpoB U IIomaaei 24 sirius.online
Gburyp, BKIFOYAIOMINX 3JICMEHTHI Kpyra Hees

71 Brruncnenue nepumMeTpoB U TIOIIA IS 24 sirius.online
Gburyp, BKIIOUYAIOIINX 3JICMEHTHI Kpyra HeJes

79 Pemrenue 3ama4 o reme «JlnHa 24 sirius.online
OKPY>KHOCTH H IUIOIIAb Kpyra» HeJes

73 Pemrenue 3ama4 o reme «JlmnHa 25 sirius.online
OKPY>KHOCTH H TUIOIIAb Kpyra» Heaes

74 Pemenue 3amad o reme «JlimHa 25 sirius.online
OKPY>KHOCTH H TUIOIIAb Kpyra» HeJes

75 KonTpoabHnas no teme «/linnna 25 sirius.online
OKPY>KHOCTH H ILIOIIAAb KPyra» HeJes

76 Pemenue 3agau mo treme «/{nmuna 26 sirius.online
OKPY>KHOCTH H TUIOIIAb KpyTra HeeIs

77 Pemenwue 3amaq o Teme «/lnmmHa 26 sirius.online
OKPY>KHOCTH M TUIOIIAb Kpyra» HeJes

78 26 sirius.online
TlonsTre ABHKEHUS U €T0 CBOMCTBA HeIes

79 LentpansHas cummerpus. LlenTpanbho- 27 sirius.online
CUMMETPUYHBIE (PUTYPBHI HeeIs

80 27 sirius.online
IToBopoT HeIes

81 27 sirius.online
OceBas cummeTpus Henes

82 [MapannensHbIi IEpeHOC 28 sirius.online
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HEACIA

28

sirius.online

83
PaBenctBo ¢uryp Hezelns
84 [IposiBiIeHUS CHMMETPHUU B TIPUPO/IE, 28 sirius.online
YKUBOIIMCH, CKYJIBIITYpE, apXUTCKTYpe Henens
85 Kommo3urun nBrxeHuit (mpocreiime 29 sirius.online
IIPUMEPHI) HeJens
36 Pemrenue 3amau 1o reme «JIBrKeHUs 29 sirius.online
[JIOCKOCTH HeOes
g7 Pemrenue 3amau 1o reme «JIBrKeHUS 29 sirius.online
IUIOCKOCTH Henens
88 HToroBoe moBTOpEHHE Kypca TEOMETPHH. 30 sirius.online
Pemnrenue 3anau Heaels
30 sirius.online
89 HToroBasi KOHTPOJIbHAsI padoTa
HeHes
[ToBTOpenue u 0606meHue. Pemenue 30 sirius.online
90 3a7a4, WIITIOCTPHU IIUX CBSI3U MEXK]T
) pupyro y Hentenst
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpeHue u 0600meHue. Pemenne 31 sirius.online
91 3a7a4, WIIIOCTPU IIIUX CBSI3U MEXK]
) pupyro y Hentenst
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpeHue u 0600meHue. Pemenne 31 sirius.online
92 3aj1a4, WINTIOCTPH X CBSI3U MEXT
) pupyro y Henens
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 06o61meHue. Pemenune 31 sirius.online
93 3a7a4, WUIFOCTPU IIUX CBSA3U MEXK]T
) pupyro y Henens
pa3IMYHBIMH TEMaMHU Kypca
94 [ToBTOpenue u 0606meHue. Pemenune 32 sirius.online
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3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY Henels
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 0606meHue. Pemenune 39 sirius.online
95 3a1a4, WIIIOCTPU IIUX CBA3U MEXKIT 1
) pupyro y HeeIs
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 06o0meHue. Permenue 39 sirius.online
96 3a7a4, WUIKOCTPU LIUX CBS3U MEXK]T 1
) pHupyro y S —
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpeHue u 00001eHue. Pemenne 33 sirius.online
97 3a7a4, WUIKOCTPU UX CBSI3U MEXK 1
) pHpYrONT ny Henenst
pa3IMYHBIME TEMaMH Kypca
[ToBTOpenue u 0600meHue. Pemenne 33 sirius.online
98 3a7a4, WUIKOCTPU UX CBSI3U MEX 1
, pupyroni ny Henens
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenHue u 0600meHue. Pemenne 33 sirius.online
99 3a1a4, WIUTIOCTPH IIUX CBA3U MEX 1
’ PHPYIO Y Heels
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenne 34 sirius.online
100 3a1a4, WIUTIOCTPHU IIUX CBA3U MEX 1
) pupyro ny Heels
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u o6o6meHue. Pemenue 34 sirius.online
101 3a7a4, UIIIOCTPU X CBSI3U MEX 1
’ pHpyrotit Y Henens
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 06o61meHue. Pemenune 34 sirius.online
102 3a7a4, UIIIOCTPU IIUX CBSI3U MEXK]T 1
) pHUpyrOo y Hentenst
pa3IMYHBIMU TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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PABOYAA NNPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTBH U
CTATUCTHUKA» HA YIVIYBJIEHHOM YPOBHE B 7-9 KIIACCAX

MNOACHUTEJBHASA 3AIINCKA

B coBpeMenHoM 1M(ppOBOM MHpE BEPOSTHOCTb M CTATHUCTHKA MPHUOOPETAIOT BCE
00JIBIIIYI0 3HAYUMOCTb KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUIIOKEHUN, TaK U UX POJIH
B 00pa3oBaHUM, HEOOXOIMMOM KaXXJI0My 4esloBeKy. Bo3pacraer uncno npodeccuid, npu
OBJIAJICHUM KOTOpPbIMU TpeOyercsa Xopomiasg 0Oa3oBasg IOATOTOBKa B 00JacTu
BEPOSITHOCTH U CTaTHCTHKH, TaKas MOJArOTOBKA Ba)XKHA JUIs MPOJIOJKEHHSI 00pa30BaHus
U IS yCTIenTHOU Mpo(decCHOHATbHOM Kapbephl.

Kaxx11p1i1 4esmoBeK NOCTOSSHHO NPUHUMAET PEUIEHUSI HA OCHOBE UMEIOLUXCS Y HETO
naHHbIX. Jl1s 0OOCHOBAaHHOTO TPUHATHS PEIICHUS B YCIOBHSIX HEAOCTaTKa WIH
n30bITKa HMHGOPMAIMU HEOOXOJMMO B TOM 4YHCIE XOpOIIo CcHOPMHUPOBAHHOE
BEPOATHOCTHOE W CTaTUCTMYECKOE MbIlIUIeHHE. VIMEHHO 1O03TOMY BO3HMKIIA
HEOOXOAUMOCTh (OpMUPOBaTh Yy oOOydaromuxcss (yHKIHOHAIBHYIO TIPaMOTHOCTb,
BKJIIOYAIOUIYI0 B €0 yMEHHME BOCIPUHUMATb M KPUTHUECKU AaHAJIU3UPOBATH
nH(GOPMAIIMIO, TPEACTABICHHYI0 B Pa3lIW4YHBIX (OpMax, MOHUMATh BEPOSITHOCTHBIN
XapaKTep MHOTMX pealbHBIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE
BEPOSITHOCTHBIEC PACUETHI.

3HaKOMCTBO B Y4Ye€OHOM Kypce€ C OCHOBHBIMHM NpUHIUIAMH cOopa, aHajliu3a U
NOpPEICTaBICHUs JAaHHBIX M3 pa3IUYHbIX cdep XU3HM oOllecTBa W TrocyAapcTBa
npuoOIaeT oO0ydyaromuxcs K OOIIeCTBEHHbIM HHTepecaMm. V3ydenwe oOCHOB
KOMOMHATOPUKHM pa3BUBAE€T HABBIKM OpraHu3aludud nepebopa M Mmojacuéra Yucia
BapUMaHTOB, B TOM YHCJI€ B MPUKIAIHBIX 3ajadax. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3gaéT mMaTemMaTH4yecKuid (QyHIaMeHT s (OPMUPOBAHMS KOMIIETCHLMI B
oOnactu MHPOpPMATUKK W LUPPOBBIX TexHOJOrui. IlpM H3ydyeHHHM CTaTUCTHUKUA H
BEPOATHOCTH OOOTaIlaloTCsl MPEICTaBICHUsT OOyUYalolUXCsl O COBPEMEHHOM KapTHHE
MHUpa U METOJax €ro uccieAoBaHus, GOpMHUpYyeTCs MOHUMAHUE POJIM CTATUCTUKU Kak
UCTOYHMKA COLMAJIbHO 3HAaYUMOW HHGOpMALMM U  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOT'O MBILUICHUS.

B cooTBeTcTBUMU C JaHHBIMHU HENSMH B CTPYKTYpe MPOTpaMMbl Y4eOHOTO Kypca
«BeposTHOCTh M CTaTUCTHKa» OCHOBHOTO 0O0IIero oOpa3oBaHUs Ha YriayOJaEHHOM
ypOBHE BbIJICJICHbI CleyIoume coJiepKaTeIbHO-METOANYECKIE JMHUY:
«IIpencrapneHre JaHHBIX U ONMHUCATENbHAS CTATUCTUKAY, «BeposTHOCTBY, «DJIeMEHThI
KOMOMHATOpUKN», «BBeaenue B Teoputo rpadony», «MHoxkecTBay, «Jlorukay.

Copepxanne nuHuu «lIpeacraBieHue AAHHBIX M OMUCATENIbHAS CTATUCTHKA
CIIy’KUT OCHOBOH JjIsl (POPMHUPOBAHUS HABBIKOB pa0OTHI ¢ MHPOpPMAIIUEH: OT YTCHUS U
UHTEpHpeTauud uHGOpMAaIMK, MPEACTaBICeHHOW B TabiMlax, HAa JUarpaMMax M
rpadgukax, 10 cOopa, MNPEACTABICHHS M aHalM3a JaHHBIX C MCIOJIb30BAaHUEM
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CTAaTHUCTUYECKUX XapaKTEPUCTUK CpPEOHUX M pacceuBaHus. Paboras ¢ HaHHBIMH,
oOydaroluecsi ydarcs CUUThIBaTb M HUHTEPIPETHPOBATh JAHHBIC, BBIJIBUraTh,
apryMEHTUPOBaTb M KPUTHKOBaTb IPOCTEHINME TUIIOTE3bl, PA3MBILLUIATE HaJ
(akTopaMu, BBI3BIBAIOIIMMH HM3MEHYMBOCTb, W OIIEHMBaTb MX BIMSHUE Ha
paccMaTpUBaEMbIE BEIMYHUHBI U IPOLECCHI.

NHTynTHBHOE TIPEACTABICHHE O CIy4alHOM W3MEHYMBOCTH, MCCIEA0BAHUE
3aKOHOMEPHOCTEN M TEHACHLNW CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOMW JUISI U3y4ECHUS
TEOPHH BEPOATHOCTEHN. bobllioe 3HaYeHnEe UMEIOT MPAKTUYECKHE 3aaHus], B YACTHOCTHU
OIBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMHU MOJIEIISIMU.

[TonsiTHE BEpPOSTHOCTH BBOJAUTCS KaK Mepa MpaBaono1o0us ciry4yalfHOro COOBITHSI.
[Tpu n3yueHun yueGHOro Kypca o0y4aromuecs 3HaKOMSTCS ¢ IPOCTEHIINMU METOIaMU
BBIYMCIICHHUSI BEPOSATHOCTENM B CIIy4ailHBIX HKCIIEPUMEHTaX C PAaBHOBO3MOXKHBIMHU
AJIEeMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH, MO3BOJSIOIIUMHU CTAaBUTh U
pemaTh 0oJee CloXKHbIE 3aa4d. B yueOHbIi Kypc BXOASAT HA4aJIbHbIE IPE/ICTABIICHUS O
CIIy4ailHbIX BEJTMYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOYYarOUIMXCA C
MHO>XECTBAMH W OCHOBHBIMM OIl€pallMsIMH HAJ MHOXECTBAMH, PaCCMaTPUBAIOTCS
OpUMepbl IPUMEHEHUs TpadoB U FIEMEHTOB TEOPUHM MHOKECTB JJI PELIEHUS 33/1a4y, a
TaK)K€ UCIIOJIb30BaHUSA B IPYTUX MAaTEMAaTHUYECKUX Kypcax U YUYEOHBIX MPEIMETaX.

Ha n3yuenune yueOHoro kypca «BeposTHOCTh U cTaTucTuKa» oTBoAuTCs 102 vaca:
B 7 kiacce — 34 yaca (1 yac B Henenwo), B 8 kiacce — 34 yaca (1 gac B Henento), B 9
kiacce — 34 gaca (1 4ac B Hezelno).

139



COAEPXKXAHUE OBYUEHUA

7 KIIACC

[IpeacraBneHye JaHHBIX B BUJE TaOMUL, IAarpamMM. 3aloJIHEHUE Ta0JIHLl, YTCHHUE
U TIOCTPOCHHUE CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYTOBBIX auarpamMm. UrteHue rpadukos
peasibHbIX IpoueccoB. [3BiaeueHune wuHPoOpMalUuMu U3 JguarpaMM U Tabau,
UCIOJIb30BaHUE U UHTEPIPETALVS TaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpelHee apudmeThuyeckoe, MeauaHa, pas3Max,
HanOoJIbIlIeE U HAaUMEHbLIEE 3HAYEHUs, KBAPTUJIU, CPEIHEE TapMOHUYECKOE, CpEIHEE
rapMOHUYECKOE YHCIIOBBIX JAHHBIX.

[Ipumepbl  ciydailHOM  W3MEHYMBOCTH NIPU  HW3MEPEHUAX, B  MacCOBOM
OPOU3BOJACTBE, TEHACHLUMU M ClOy4yailHble KoyieOaHMs, TpPyHIUPOBKAa JAHHBIX,
IPEICTABIICHNUE CIIy4ailHOM M3MEHYMBOCTH C ITOMOILBIO THAarpaMM, YaCTOTHl 3HAUECHU,
CTaTUCTUYECKasl yCTOMYUBOCTD.

I'pad, BepumHa, pedpo. Crenenp BepiinHbl. Yuciao pédep u cymmapHasi CTEHEHb
BepuinH. [lonstue o cBsa3ubix rpadax. Ilytu B rpadax. Lenu u uuxnsl. O6xon rpada
(ditnepoB nyTh). I[loHsiTie 00 opueHTHpOBaHHOM Tpade. PeleHue 3agad ¢ MOMOIIBIO
rpadoB.

VYTBepxkaeHUS W BbICKasblBaHUA. OTpUIlaHUE  YTBEP)KIACHUS, YCIOBHBIE
yTIBEpXJACHUs, OOpaTHble M PaBHOCWIbHBIE YTBEPXKIEHHUS, HEOOXOIUMBbIE U
JOCTaTOYHBIE YCIJIOBUS, CBOMCTBA M MpU3HAKU. [IpOTHMBONOIJIOKHBIE YTBEPKIACHUS,
J0Ka3aTeJIbCTBA OT IPOTUBHOTO.

Cry4yaliHbI{ SKCIIEPUMEHT (OIIBIT) U ciy4yaliHOe coObITHE. BeposTHOCTh M yacToTa
ciy4ailHOro coObITHs. POJb ManoBEpOSTHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHIA B
MPUPOJE U B OOLIECTBE.

8 KJIACC

MHOX€eCTBO M TOAMHOXECTBO. IIprmMepbl MHOMKECTB B OKpPYKAIOIIEM MUPE.
[Tepeceuenne u oObeAMHEHNE MHOXKECTB. Jlnarpammer Diiniepa. YncmoBbie MHOKECTBA.
[Ipumepsl MHOXECTB M3 KypcoB aireOpbl U reoMmerpuu. [lepeunciieHne >IeMEHTOB
MHOECTB C IMOMOIIbI0 OPraHU30BAHHOIO Mepedopa U npaBuiia yMHOKeHus. Dopmyna
BKJTFOUEHUSI-UCKITIOUCHHUS.

OneMeHTapHble COOBbITHA. BeposTHOCTH ciaydaHbIX COOBITHI. OIMBITBI C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CiTydyallHbIA BBIOOD.

N3mepenune paccerBaHUs 4YHUCIOBOro wmaccuBa. Jlucnepcuss W CTaHIApTHOE
OTKJIOHEHHE 4ucjaoBoro Habopa. CBOWCTBAa MUCIIEPCHUU U CTAaHAAPTHOTO OTKJIOHEHHSI.
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JlmarpaMMbl paccewBaHUs JBYX HaOmogaeMbIx BenuuuH. JIMHEHas CBA3b Ha
qyarpamMe pacCcerBaHUs.

HepeBo.  [epeBo  cimywailHoro  skcnepuMeHTa.  CBoOHCTBAa  JEPEBBEB:
€MHCTBEHHOCTh IMYyTH, CBSA3b MEXKIY YMUCIOM BEepUIMH W yuciaoMm pédep. Ilonstue o
wiockux rpadax. Perenne 3a1a4 ¢ moMoubsIo 1epeBbEB.

Jlornyeckue cor3bl «M» n «MJIN». CBA3b MeXAYy JOTMUYECKHMMH COH3aMH U
onepaursMH HaJl MHOKECTBaMU. MCrioib30BaHUE JIOTHYECKUX COIO30B B aireope.

Cnyuaiinbie COOBITHS KaK  MHOXECTBA  JJIEMEHTAPHBIX COOBITHIA.
[IpotuBomnomnoxueie coObiTus. Omnepanuu Hajx coObITUAMH. DopMylia CIIOKEHUS
BEPOSTHOCTEM.

[IpaBuiO0 yMHOKEHUSI BEPOSATHOCTEWU. YCIOBHAs BEPOATHOCTh. lIpencraBieHue
CIIy4yallHOTO PKCIIEpUMEHTAa B BUJIE JiepeBa. HezaBucumbie coOBITHS.

9 KJIACC

KomOunnaropaoe mnpaBuino ymHoOxeHus. IlepectanoBku u ¢akrtopuan. Ywucio
couetannii U tpeyroiapHuk llackama. CpoiicTBa uuncen codetanuil. bunom HproToHa.
Pemenue 3a1a4 ¢ UCIoJIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposSTHOCTh. CiyuyaliHbld BBIOOp TOYKM M3 (Urypel Ha
IIJIOCKOCTH, U3 OTPE3Ka, U3 TyI'M OKPY>KHOCTH.

Hcnertanusa. Yenex u Heynada. Cepus HMcnblTaHuUN 10 nepsBoro ycrexa. Cepus
ucnbeiTanuii  bepHymum. BeposTHOCTM coObITUI B cepuM HCHObITaHUKA bepHyim.
CrnyualiHblii BBIOOP U3 KOHEYHOTO MHOKECTBA.

CnydailHasg BeIMYMHA M paclpeneneHue BeposTHOcTed. [Ipumepsl cirydailHbIX
BEJIMYMH. BakHble pacnpeneneHns — YUCio MOIBITOK B CEPUU UCIIBITAHUM 10 TIEPBOTO
ycrexa M YHUCIO YCIEXOB B CEpUM HUCHbITaHUNW bepHymnu (reoMmerpuyeckoe u
OMHOMUAJILHOE PacIpeICIICHHS ).

MaremaTtndyeckoe OXHUIAHUE CIIydalHOW BeaW4YuHbl. DOU3NYECKH  CMBICIT
MAaTeMaTUYECKOTO OXuJaHus. [I[puMepsl MCMOIb30BaHUs MATEMATUYECKOTO OXKUIAHUS.
Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHWE CiIydailHOM BenuduHbl. (CBOMCTBa
MaTeMaTH4YECKOr0 OKUJAHHUS U JUCIIEpCUH. MaTeMaTHuecKoe OKHUJIaHUE U JUCTIEPCHUs
U3YUYECHHBIX PACIIPEACICHUM.

HepapenctBo YUeObiméBa. 3akoH OONBIIMX yncell. MaremMaTHYeCKHUE OCHOBAaHHMS
u3MepeHus: BeposiTHocTed. Ponb M 3HadeHHe 3akoHa OOJBIIMX YUCEN B HayKe, B
npuposne MU oO0miecTBe, B TOM 4YHCJIE B COLMOJOTHYECKUX OOCIIEJOBaHUSIX U B
U3MEPEHUSIX.
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IHNPEAMETHBIE PE3YJIBTATDBI

K xoniry o6yuenus B 7 kjacce 00y4aronuiics mOJyduT CIACAYIONINE TpeIMETHbIC
pEe3yNbTaTHL:

Yutate wH(bOpMAIUIO, TMPEACTaBICHHYI0 B Tabmuiax, Ha JUarpaMmax,
NpEeACTaBIATh JIaHHBIC B BHJAC TaOJMIl, CTPOUTH CTOJOMKOBBIE (CTOJIOUYATHIE) W
KPYTOBbIE IMArpaMMbl 10 MACCUBAM 3HAYCHUIA.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIbHBIC YHCIIOBBIE JIAHHBIE, MPECTaBICHHBIC
B TaOJIMIIAX, HA AUAarpamMMmax, rpapukax.

Hcronp30BaTh A1 OMHMCAHUS TAHHBIX CTAaTUCTUYCCKHE XapaKTCPUCTUKH: CpEIHEe
apupMeTHIECKOe, MeTMaHa, HanOOJIbIIIee M HAUMEHBITIEE 3HAYCHUS, pa3Max, KBapTHIIH.

NmeTh mpencTaBieHHuE O JOTHYECKUX YTBEP)KICHUSX W BBICKA3bIBAHUAX, YMETh
CTPOUTH OTpUIIAHMS, POPMYIHPOBATH YCIOBHBIC YTBEPKIICHUS MPU PEIICHUM 33a7a4, B
TOM YHCJIE U3 APYTHX y4eOHBIX KypCOB, UMETh MPEJACTaBICHUE O TEOPEMax-CBOMCTBAX
U TeopeMax-NMpU3HAKaX, O HEOOXOAMMBIX M JOCTAaTOYHBIX YCJIOBHUSX, O METOJC
JI0Ka3aTeNbCTBA OT MPOTUBHOTO.

Nmetes mpencraBieHne O CIIy4alHOM W3MEHYMBOCTH HA IMPUMEpPaxX PE3yJbTaTOB
U3MEPCHHUM, IIeH, (U3UYECKUX BEIWYUH, AaHTPOMOMETPUUYECKUX IaHHBIX, HMETh
MPEJICTABIICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

Hcnonb30Bath 17151 OMUCAHUS JAHHBIX YACTOTH 3HAUEHUM, TPYNIUPOBATH TAHHEIE,
CTPOUTbH TUCTOTPAMMBI TPYIIITUPOBAHHBIX JAHHBIX.

Ucnionw3oBath rpadbl uisl pelieHus 3aad, UMETh MPEJCTaBIeHUE O TePMHUHAX
Teopuu rpadoB: BepiInHa, pedpo, LeTb, UK, TyTh B rpade, UMETh IPeICTaBlIeHUE 00
o0xozne rpada 1 06 OpUEHTUPOBAHHBIX Tpadax.

K xoH1y oOydyeHust B 8 kiacce oOy4yarouiuiicsi MoiayyuT CAEAYIOIINE TPEeIMETHbIE
pE3yJIBTaThI:

OneprpoBaTh NOHATHSIMU MHOKECTBA, MOJIMHOKECTBA, BBINOJIHATH ONIEpallMy Hal
MHOKE€CTBaMHU: OOBEIMHEHUE, IEepPECeUeHUe, MEePEUUCATh 3JIEMEHThl MHOXKECTB C
WCIIOJIb30BaHMEM  OpraHM30BaHHOrO mepedopa W KOMOMHATOPHOIO  IpaBMIIa
YMHOKCHUS.

Haxonutb BepoOSITHOCTH CHOy4alHBIX COOBITUH B CIy4ailHBIX OIbITaX, 3Has
BEPOSITHOCTU HJIEMEHTAPHBIX COOBITUH, B TOM YHCII€ B ONBITaX C PABHOBO3MOXHBIMU
AJIEeMEHTapHBIMU COOBITUSIMU, UMETh MOHSTHE O CIIy4aillHOM BBIOOpE.

OnuceiBaTh JaHHBIE C MOMOLIBIO CPEIHHMX 3HAYEHUH M MEP pPacCEHBaHUS
(mucmepcuss M CTaHJAPTHOE OTKJIIOHEHHWE). YMETh CTPOMTh W HMHTEPIPETUPOBATH
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IUarpaMMbl PAacCEMBaHUS, UMETh NPEICTABICHUE O CBSI3M MEXKIy HaOII0JaeMbIMU
BEJIMYMHAMH.

Nmeth mpencTaBieHue o JepeBe, 0 BepIIMHAX U peéOpax JepeBa, UCIOIb30BaAHUU
JIEpEBbEB TIPU PEIICHUH 3a/lad B TEOPUHM BEPOSITHOCTEH, B JPYrUX Y4YEOHBIX
MaTeMaTUYECKUX Kypcax U 3a7a4d U3 JPYrux y4eOHbIX NPEIMETOB.

OnepupoBaTh TOHSTHEM COOBITHSI KaK MHOMECTBA 3JIEMEHTAPHBIX COOBITUI
CIIy4aifHOTO OIIbITA, BBIMOJHATH OIEpalid HaJ COOBITUSIMH, WCIIOIB30BAaTh IIPU
pelIeHUH 3a/lad JauarpaMmbl  Jidjiepa, YUCIOBYIO MPSIMYI0, NPUMEHATH (hopMyny
CJIOKEHUSI BEPOSITHOCTEH.

[Tonb30BaThCA MPABUIOM YMHOKEHHSI BEPOSITHOCTEH, MCIIOJIB30BATh JEPEBO IS
NPEACTABICHUS CIIy4YalHOTO OIbITa NpU peuieHur 3anad. OnepupoBaTh MOHITHEM
HE3aBHUCUMOCTHU COOBITUM

K konity o0yuenus B 9 kij1acce 00y4daromuiics MOJIYYUT CIEIYIOMINE TPEIMETHbBIC
pe3yNbTaThI:

[Tonp30BaThCcsl KOMOMHATOPHBIM TMPABUJIOM YMHOXKEHHUS, HAXOJAUTh YHCIIO
IIEPECTAHOBOK, YHCJIO COYETAaHWM, II0JIb30BaThCA TpEyroabHUKoM Ilackanga mpu
pelieHny 3a7a4, B TOM YHCJIC Ha BRIYUCIICHUE BEPOSITHOCTEH COOBITHIA.

Hcnonp30BaTh MOHATHE T€OMETPUYECKOM BEPOSTHOCTH, HAXOAUTh BEPOSATHOCTHU
COOBITUM B OMNBITAX, CBSI3aHHBIX CO CIIy4alHBIM BBIOOPOM TOYEK M3 IUIOCKOW (DUTYPBHI,
OTpPE3KAa, JJIMHBI OKPYKHOCTH.

HaxoguTe BepOATHOCTH COOBITHI B ONBITaX, CBSI3AHHBIX C HCHOBITAHUSIMU [0
TOCTHKEHUA MEPBOTO YCIEXa, B CEpUSIX UCTIBITAHUN bepHyuin.

Nmers mnpencraBiieHWEe O CIy4allHbIX BEJIWYMHAX M OINO3HABATH CIIYYAWHBIC
BEJIMYMHBI B SABJICHUAX OKPYKAIOIIETO MUPA, ONEPUPOBATH MOHATHUEM «PACIIPEICICHUE
BEPOATHOCTEW». YMETh CTPOUTH PaCHpPEACIICHUs] BEPOSTHOCTEN 3HAYEHUU CIIyYaWHbBIX
BEJIMYMH B U3YUYCHHBIX OIBITAX.

Haxonute mMaTemMaTHyeckoe OKHUIAHWUE W JUCHEPCUIO CIYYAWHOW BEJIWMYHUHBI T10
pacnpeneeHno, MPUMEHSITh YHUCJIOBBIE XaPAKTEPUCTUKH M3YUYEHHBIX PaCIpPEICIICHUN
MIpY PELICHUU 3a7a4.

Nmers mpencraBieHWe O 3aKOHE CIYYalHBIX YHCENI KAaK O IPOSIBICHUU
3aKOHOMEPHOCTH B  CIy4alHOW  M3MEHYMBOCTH, I[IOHMMAaTh MaT€MaTUYECKOE
000CHOBaHUE OJM30CTH YacTOTHI M BEPOSTHOCTH COOBITHs. MMeTh mpeicTaBieHHE O
pOJIH 3aKOHA OOJIBIITNX YHCEIT B MPUPOE M OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne | HammeHnoBaHue Kounye | IIporpammuoe OcHoBHBIE BHMABI JeATeJbHOCTH | leATeIbHOCTD JJIeKTPOHHbIE
pa3zesa  (TeMbl) | CTBO cojiep:KaHHe o0yyawmmxcs yuutejasi ¢ yuyeroMm | (uugpoBbie)
Kypca 4acoB DenepajbHOMI o0pa3oBaTeJibHbIE
NPOrpaMmbl pecypchbl
BOCIIUTAHUS
1 2 3 4 5 6 7
1. | IIpencraBjieHue 5 [IpencraBienue OcBauBatb crioco0On! | LlesieBoii opuenTup: sirius.online
AaHHBIX JAHHBIX B BUJI€ TAONHII, | TPEICTABICHUS  CTATHCTUYECKHUX | LICHHOCTH  HAYYHOTO
JarpamMmm. JAHHBIX ¥ YHCIOBBIX MAacCHBOB C | [IO3HAHMSI.
3amonHeHWEe — TAONHII, | TOMOINBIOTA0IMII W guarpamm ¢ | @opMHUpPOBaATH "
YTEHUE W TIOCTPOCHHE | MCIOJIB30BAHMEM aKTYallbHBIX M | IPUMCHSTH HaBBIKH
CTOJIOMKOBBIX Ba)KHBIX TAHHBIX | HaOJIrO/IeHUS,
(cronbyaThIX)u (memorpaduueckue JTAaHHBIE, | HAKOIUJICHUS u
KPYTOBBIX JIHarPaMM. MIPOM3BOJICTBO MPOJYKINH, | CHCTEeMaTH3aIIH
Yrenue rpa¢uKoB | OOIIECTBEHHbIE W NPHUPOJHBIE | (PAKTOB,  OCMBICICHHUS
peabHBIX  TIPOIIECCOB. | SIBJICHUS). OTIbITa B
N3BneueHue N3yuatb  MeTombl  paboOThl € | €CTECTBEHHOHAYYHOH MU
uH(popMaluu TaOJIMYHBIMU U TpapUUEeCKUMU | TYMaHUTApHOU
U3MarpaMM U TaONMIl, | MPEICTaBIEHUSIMM  JaHHBIX  C | OOJAcTSIX  IO3HaHUf,
UCTIOJIb30BaHUCH MOMOIIIBIO0 TIM(PPOBBIX PECYpPCOB B | UCCIIEIOBATEIHCKON
UHTEpIpeTanus XO07Ie TPAKTUYECKUX paboT JeSITebHOCTH
JTAHHBIX.
[IpakTuyeckas padora
2. | OnucareapbHas 8 OmnucarenbHas OcBanBarh mOHATHA: uucnoBoil | LlesieBoii opueHTHP: sirius.online
CTAaTHCTHKA CTaTUCTHKA: maccuB (Habop), Mepa neHTtpa, B | [laTpuornyeckoe
cpenHeeapuMETHUECK | TOM qrcie CpelHee | BOCTIMTaHHE.
oe, Me/nuaHa, | apu(pMETHYECKOE, MenuaHa, | DopmMupoBaTth
pa3max,HauOoJbIlIee H | YaCTOTa 3HAYCHHS yBO)KEHHE K  CBOCH
HanMeHblIee 3HaueHus, | OnuchIBaTh CTaTUCTHYECKUE | HALIMOHAIBHOM,
KBapTHIIH, CpedHee | MaHHBIE C TIOMOIIBI0 CPETHErO | STHUYECKOU
rapMOHUYECKOE, apu(METHYECKOT0 ¥  MEIHMAHBI. | IPUHAJUICKHOCTH,
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cpenHee
rapMOHHYECKOCYHCIIOB
BIX JaHHBIX.
[IpakTuyeckas padora

Penrate 3agaun.

N3yyaTe CBOMCTBA CPENHUX, B TOM
quciae ¢ IMOMOLIbI  LHU(POBBIX
pECYpPCOB, B XOJi¢ NPAKTUYECKUX

pabor.

OcBauBaTh TOHATHUS: HauWOOJIbIIEE
u HauMeEHbIIIee 3HauCHUS
YHCIOBOTO  MAacCHWBa,  pa3Max,
KBapTUJIb.

Pemarp 3amaun Ha BBIOOp criocoba
OMHCAHUS MacCHBOB B

COOTBETCTBUU C IPUPOAOH JAHHBIX
U LEIsAMU HUCCIECNO0BAaHUA, B TOM

PUBEPKEHHOCTU K
ponHOU KYIbTYpE,
mMoOBH K CBOEMY
Hapoay

YuCcJI€ B XOI€ IPAKTUYECKOH
paboThI
Cayuaiinast [Mpumepsl  ciyuaitHoii | OnuckiBaTh JaHHbIE ¢ momoulsio | Ile1eBoit opueHTHp: sirius.online
U3MEHYHBOCTh U3MEHUYMBOCTUIIPUU3ME | TPYNIHUPOBKH, ctpouts | Ilarpuornueckoe
PEHHSIX, B MAacCOBOM | THCTOTPaMMBbl, BBIJIBUTAThH | BOCIIUTAHHE.
POM3BOJICTBE; NpPOCTENIINE TUIIOTE3bI. dopmMupoBaTh
TEHIEHIIUN u | OcBauBarthb rpaguyeckue | yBaKeHHE K  CBOEH
cilyyaiiHbleKOJIeOaHusl; | MPENCTaBIE€HUs]  pa3HbIX  BHJIOB | HALIMOHAJIBHOM,
IpyNIUPOBKA CIIy4yallHOM W3MEHYHMBOCTH, B TOM | STHHYECKOU
JAHHBIX,[IPEICTABICHUE | YUCIIE C MOMOIIBI0 HUGPOBBIX | MPUHAIIECKHOCTH,
CITy4aitHOM peCypcoB, B XOJi€ MPAKTUYECKOU | MPUBEPKEHHOCTH K
U3MEHYHUBOCTHU c | paboTsl pOoIHOM KYJBTYpe,
MTOMOIIIBIO mO0BH K CBOEMY
JUarpaMM;4acTOThI Hapoay
3HAYCHHIL,
CTaTUCTHUYECKASyCTONY
UBOCTb.
[IpakTuyeckas padora
BBenennen I'pad, Bepmmna, pedpo. | OcBauBaTh MOHSTHS: rpad, | IleseBoii opueHTHP: sirius.online
Teopuiorpagos Crenenb BEpLIUHBI. | BEpUIMHBI U p&Opa rpada, cTeneHpb, | ICTeTUIecKoe
Yucno pEdep U | myTh B rpade, enu ¥ HUKJIbL, MyTh | BocnuTanue. @opMupoB
CYMMAapHasICTENIEHb B rpade, miockuii rpa¢, CBSI3HBIN | aTh OCO3HAHHOE
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BepunH.[lonstue o | rpad, opueHTUpOBaHHbIH rpad. TBOPYECKOE
cBs3HbIX Tpadax. [lyrm | Pemarp 3amaum Ha MOMCK CyMMBI | CAMOBBIpa)KEHHE,
Brpadax.llenu U | cTeneHell BepiiuH rpada, Ha IOUCK | pealu3aluio
kel O6xon rpada | ob6xonma rpada, Ha MOUCK MyTEH B | TBOPUECKUX
(diinepoB rpadax. CIOCOOHOCTEM B
nyth).[lonarue 00 | Ucnons3oBatp rpadsl IpU | pa3HBIX BUAX
OpPUEHTHPOBAaHHOMIpad | peleHuH 3a7ad M3  aureOpbl, | HICKycCTBa € Y4E€TOM
e. Pemenue 3amad ¢ | reoMeTpuu, TEOPUHU BEPOATHOCTEH, | POCCUMCKHUX
HOMOILBIO JpYTUX MPEeIMETOB TPaJULIMOHHBIX
rpa¢os TyXOBHBIX "
HpPaBCTBEHHbIX
IIEHHOCTEMH, Ha
3CTETUYECKOE
00yCTpONCTBO
COOCTBEHHOTO OBITa
Jloruka VYr1BepxkaenusuBbickaz | M3yuate Buael yrBepxknacHuil u | LleneBoii opueHTHp: sirius.online
piBaHus.  OTpullaHMe | BBICKa3bIBAHUH. IaTpuornyeckoe
YTBEPKICHHUS, OcBamBath CIOCOOBI TIOCTPOCHUS | BOCIIUTAHHE.
YCIIOBHBIE YCIIOBHBIX yTBEepXKIeHUH, | DOpMHUPOBATH
YTBEPKICHHUS, JIOKa3aTeTbHBIX paccyKIeHHH, | yBaKeHHEe K  CBOEH
oOpaTHbIe u | hopMynupoBku TEOpeM, | HallMOHAJIbHOMH,
PaBHOCHIIBHBICYTBEPIK]] | BBIPKAIOIIMX CBOWCTBa U | STHUYECKOH
€HMSI;HE00X O JUMBbIe NPU3HAKH, METO/bI | MPUHAJIIEKHOCTH,
UJIOCTaTOYHBIE MaTeMaTHYECKUX JJOKAa3aTeIbCTB MIPUBEPKEHHOCTH K
yCIIOBHA, CBOMCTBa pOoIHOM KYJBTYpe,
UIPU3HAKU. J00BH K CBOEMY
[IpoTHBOIOIOKHBIEYTB Hapoay
epXKIeHUS,
JI0Ka3aTeabCcTBa oT
IPOTHBHOTO
BeposiTHOCTH CrnyJaiiHblii OcBauBarh MOHATHUA: ciydaiHblil | LleneBoii opueHTHP: sirius.online
H 4acToTa SKCIIEPUMEHT  (OMBIT) | ONMBIT M Ciyd4ailHoe coObiThe, | LleHHOCTH  Hay4YHOro
CIYYaHHOIo UCITy4yalHOE MaJIOBEPOSATHOE 1 | no3Hanusa. PopMupoBar
coObITHS coObITHE. BepoATHOCTE | MPaKTHYECKUAOCTOBEPHOE b U MIPUMCHSTH HaBBIKA
u yacTora | COOBITHE. HaOIIOIEHNS,
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ciryyaiHOrocoObITHS. P

0JIbMaJIOBEPOSITHBIX
UIPAKTHYCCKHUIOCTOBEP
HBIX coObITUM B

HPHUPOIC 1 BOOIECTBE.
[IpakTuyeckas padora

Uzyuatp 3HaYUMOCTh
MaJIOBEPOSTHBIX COOBITHIA B
npupoae M oOLIecTBe Ha Ba)KHBIX
npuMepax (aBapud, HECYAaCTHBIC
clly4yad, 3allliTa [epCOHAIbHON
uHpopMaLny, epeaada JTaHHbIX ).
W3yyatb  ponb  KIACCHYECKHX
BEPOSITHOCTHBIX MOJENIel (MOHETa,
urpajbHas KOCTb) B  TEOpUU
BEPOSITHOCTEH.

Habmronate ¥ wu3y4aTh 4acToTy
cOOBITHI B IIPOCTBIX
DKCIIEPUMEHTaX, B TOM UYHUCIE C
MTOMONIBIOIU(POBBIX PECYPCOB

HaKOIIJICHUS u
CHCTeMaTHu3aluu
(hakTOB,  OCMBICIICHUS
OITbITa B
€CTECTBEHHOHAYYHOU U
r'yMaHUTapHOU
obnacTax MMO3HAHMS,
HCCJICIOBATEILCKOM
JIeSITEIILHOCTH

7. | loBTOpEHHE, 4 [IpencraBnenue [ToBTOPSTH W3Y4YEHHOE u | lleneBoii opueHTHP: sirius.online
00o0menue, naHHbIX. OnucarenbHas | BBICTPAUBATh CUCTEMY 3HAHUH. LleHHOCTH _ Hay4YHOTO
cucTeMaTH3anus cratuctuka.BepostHoc | Pemars 3amaum Ha mpejacTaBiieHUE | IO3HAHUS.
3HAHUH Tb CIIy4allHOTO | U OIMCAaHHWE JAHHBIX C MOMOLIBI0 | POpMHUPOBATH U

COOBITUS.MHOXECTBA U | U3YYEHHBIX XapaKTepUCTHK, | TPUMEHSATh HaBBIKU
MOJIMHOKECTBA. IpeJcTaBlIeHue HMHPOpMAIMK ¢ | HAOJIOIeHus,
OeMeHThI TEOPHH | TIOMOIIBIO TpadoB. HaKOIJICHUs u
rpados OOcyxnarh HpUMEphl CIy4yallHBIX | CUCTEMaTH3aluu
COOBITHH,  MaJOBEpOSTHBIX U | (JaKTOB,  OCMBICIECHHUS
PaKTUYECKH JIOCTOBEPHBIX | OTIBITA B
CIIy4yaliHBIX COOBITHH, WX POJIM B | €CTECTBEHHOHAYYHOH MU
MPUPOJIC 1 )KU3HU YeJIOBEKa TYMaHHUTapHOH
o0nacTaX  TMO3HAHMA,
HCCIIEIOBATEILCKOU
JeSITeIbHOCTH
Oowee KOJIMYECTBO 34

4acoB M0 nporpamMme
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8 KJIACC

Ne | HammeHoBaHue Kouaunuecrt | [Iporpammuoe OcHOBHbIE BMIbI JeSITeJbHOCTH | JleATeIbHOCTH JJIeKTPOHHbIE
pasgena  (TeMmbl) | BO YaCOB | COJep:KaHHe o0yyaromuxcst yuuteass ¢ y4deroM | (mudposbie)
Kypca denepajbHOI oOpa3oBaTeJibHbIE

NPOrpamMMblI pecypcsl
BOCIIHTAHHSA
112 3 4 S) 6 7
1. | MHoxecTBa 4 MHoXxecTBO OcBauBarb nousatus: | LleneBoii opueHTHp: sirius.online
UIIOJIMHOXKECTBO. MHO>K€ECTBO, MIOJIMHOXeECTBO, | [larpuornyeckoe
IIpuMepbl MHOXKECTB B | BKIIIOUCHHUE, nepeceYcHue U | BOCIIHUTAHUE.
OKpY’KaroIleMMHUpE. o0ObeMHEHNE MHOeCTB, | DopMuUpoBaTh
Ilepeceuenue U | YMCJIOBBIE MHOXECTBA, YHUCIIOBBIE | YBaXXCHHE K  CBOEH
00bETUHEHUEMHOXKEC | TIPOMEKYTKH. HAIMOHAJIbHOM,
TB. Juarpammsl Pemarp 3amaum C I[OMOIIBIO | AITHUYECKON
Oiinepa.Hucnobie (hopMyJI BKITFOUCHUSI- HCKJIFOUCHUST | TIPHHA]JICKHOCTH,
MHO’KECTBA. IIPUBEPKEHHOCTU K
[IpuMeppIMHOXKECTB pOIHOI KYJIBbTYypE,
u3 anreopsI u Mo0BM K CBOEMY
reomerpun.llepeuncn Hapoxy
eHue 2JIEMEHTOB
MHO>KECTBC TOMOILIBIO
OpPraHU30BAHHOIO
nepebopa M TpaBuiIa
YMHOXEHHS.
DopMyTaBKIIOYEHU -
UCKIIIOUEHMSI

2. | BepositHOCTH 5 DreMeHTapHbIE OcBauBatb nousatus: | LleseBoii opueHTHp: sirius.online
CJIy4aifHOT O COOBITHSL. 3JIEMEHTapHOE cobsiTHe, | [larpuoTHueckoe
coObITHS BepositHocTn CiIy4aitHoe coObITHE Kak | BOCIUTAaHHUE.

CIIy4alHbIX COBOKYITHOCTb dopmHupoBaTh
COOBITUNA.ONBITHI 6J1aronpHUsATCTBYIOLIUX YBaXX€HHE K  CBOEH
CPaBHOBO3MOXXHBIMHU | 3JIEMEHTAPHBIX COOBITHH, | HAIlMOHAIBHOM,
3JIEMEHTAPHBIMUCOOBI | pABHOBO3MOKHBIE ~ 3JIEMEHTapHBIE | 3THUYECKOM

tusaMu. CinydaiiHbIN COOBITHSL. MIPUHAJIEKHOCTH,
BBIOOD. Pemarp 3a1auM Ha BBIYMCIICHHE | IPUBEPKCHHOCTH K
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[IpakTuueckas pabora

BEPOATHOCTEM cOOBITHI o
BEpPOSITHOCTSIM 3J€MEHTaPHBIX
COOBITUH CITy4aifHOTO OIIBITA.
Pemiate 3amaun Ha BBIUMCIICHUE
BEpPOSITHOCTEH COOBITUH B OIBITAX C

PaBHOBO3MOKHBIMHA
OJIEMCHTApHBIMHU CO6BITI/I$IMI/I, B
TOM HHUCJIIC C IIOMOIIBIO
KOMIIBIOTEpA.

HpOBOIII/ITI) M U3Y4aTb OIIBITHI C
PaBHOBO3MO>KHBIMHA

OJICMCHTAapHBIMU CO6I>ITI/I$[MI/I, B
TOM 4YHCJIC C HCIIOJB30BaHHCM

poaHoI KYJbTYpE,
mo0BM K CBOEMY
Hapoay

MOHET, WIpalbHBIX KOCTEH N
Apyrux  Mojened B Xofe
MIPaKTU4YECKON pabOThI
OmnucarenbHast N3mepenne OcpauBatb noustus: aucnepcus | LleneBoii opueHTHP: sirius.online
CTATHCTHKA. paccenBaHuUs U CTaHzapTHoe  OTKJIOHeHHe, | IlarpuoTHyeckoe
PaccenBanmue YHCIIOBOrOMACCHBA. UCIIOJIb30BATh 3TH XapaKTEPUCTUKU | BOCHUTAHHUE.
AaHHBIX Hucnepcus u | s omucaHusi  pacceuBaHus | PopMUPOBATH
CTaHJapTHOE JAHHBIX. yBaXEHUE K  CBOEH
OTKJIOHEHHE Beigsurate  runorte3sl 00 | HaIlMOHAIBHOWM,
YHCIIOBOTO OTCYTCTBUH WU HAJIMUUM CBSI3H 1O | ATHUYECKOMN
Habopa.CBOMCTBAIUC | AMArpaMMaM pacCEHBaHMUS. MPUHAJIC)KHOCTH,
nepcuu u Ctpouts JMarpaMMBl | MIPUBEPIKEHHOCTH K
CTaH/IapTHOTO paccemBaHUSI 10  HMMEIOIIUMCS | POIHOM KyJbTYype,
OTKJIOHEHus./luarpaM | JaHHBIM, B TOM YHCIE C IIOMOUIbIO | JIOOBU K  CBOEMY
MBI PacCeMBaHU JABYX | IIU(POBBIX PeCypcoB HapomIy
Ha0JI01aeMBIX
BEJINYNMH.
JInHelHasACBA3b Ha
auarpamMme
pacceuBaHusL.
[TpakTrueckas pabota
BBenenue Hepeso. OcBauBatp mnossatusi: aepeBo | IleaeBoii opueHTHP: sirius.online
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B TEOPHUIO JlepeBocity4aiiHOro kak rpad Oe3 wnMKIA, BUCAYAs | DCTETUYECKOE
rpagos JKCIIEPUMEHTA. BEpIIMHA (JIUCT), BETBb JIEPEBA, | BOCOUTAHUE.
CaoiicTBa IyTh B JIEPEBE, AUAMETP JI€pPEBA. dopmMupoBaTh
JIEPEBbEB:CIMHCTBEHH HN3yuare  cBoiicTBa  JiepeBa: | OCO3HAHHOE
OCTb  NYTH, CBS3b | CyLIECTBOBAHUE BUCSIYEH | TBOPYECKOE
MEX1YYHCIIOM BEPIIMHBI, E€IUHCTBEHHOCTh IIYTH | CAMOBBIPAXKEHUE,
BEpUIMH M YHUCJIOM | MEXAY JBYMSBEPLIMHAMHU, CBSI3b | PEAM3aLUIO
pébep. IlonsATHE O | MEXOY YMCIOM BEPIIMH U YUCIIOM | TBOPUECKHUX
TIJIOCKUX rpadax. | péoep. criocoOHOCTEH B
Pemennesanau c Pemarp 3amaum Ha MOUCK U | pa3sHbIX BUJAX
MIOMOIIIBIO JEPEBHEB MepeUnCIICHHe IyTed B JEpeBe, | HICKyCCTBA C YYETOM
OINpE/ENICHUE YHUCIIAa BEPIIMH WIH | POCCUHUCKUX
pE€dep B nepeBe, CBOMCTBA TUIOCKUX | TPAJAUIIMOHHBIX
rpacgos JTyXOBHBIX u
HPaBCTBEHHBIX
IIEHHOCTEM, Ha
ACTETUYECKOE
00yCTpONCTBO
cOoOCTBEHHOT0 ObITa
Jloruka Jlornyeckre  COIO3bI W3zyyate meronsl u cTpykTypy | IlesieBoii opueHTHP: sirius.online
«M» n «MJIN».CBa3p | MaTeMaTU4ECKUX  yTBEpXkAEHUH, | [larpuornyeckoe
MEXIY JIOTHYECKHMHM | COAEpPKAIIUX JIOTUYECKUE COO3BI. BOCIUTAHUE.
COI03aMuH OcBauBatb ucnoias3oBanue | opMupoBarthb
oreparusImMu HaJ | JIOTUYECKUX COI030B IpH | yBaXKEHUE K  CBOel
MHO>KECTBAMHU. IIOCTPOEHHUH CUCTEM U | HAllMOHAJIBHOM,
Hcnons30BaHMENnoOrnd | COBOKYIMHOCTEW ~ ypaBHEHUM M | STHUYECKOU
€CKUX COI030BB | HEPABEHCTBO OT IPOTUBHOTO IIPUHA]JIEKHOCTH,
anredpe MPUBEPKEHHOCTU K
ponHOMI KYyIbTYpE,
mo0BU K CBOEMY
Hapoay
Onepanum Hajg CrnyuyaitHble CcOOBITHA OcauBath mnoHATHS: B3auMHO | LleseBoii opueHTHP: sirius.online
CIIy4aiiHbIMH KaK MPOTHBOIOJIOKHBICCOOBITHS, IleHHOCTH  HAy4YHOTO
COOBITHSIMH. MHO’KECTBAIEMEHTAap | ONEpalyy Haj COOBITUSIMH, | HO3HAHMUS.
Caoxenue HBIX 00bEeTUHEHNEH nepecedeHre | PopmMupoBaTh u
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BepOSAAITHOCTEI coObITHil.[IpoTHBOIION | COOBITHHA, COBMECTHBIE U | IPUMEHSTh HaBBIKU
0XKHBIC COOBITHS. | HECOBMECTHEIC COOBITHS. HaOJII0ICHUS,
Onepauuu HaJ Nzyyarsb TEOPEMBI O | HaKOIUICHUS u
COOBITHSIMH. BEPOSTHOCTH  OOBEIMHEHUABYX | CHCTEMAaTH3AINH
dopMynacioxKeHus coObiTuii  (hopMynbl  ClOXKeHHUs | (PaKTOB, OCMBICICHHS
BEPOATHOCTEMN BEpPOSITHOCTEI). OIIBITA B
Pemarp 3agauu, B TOM 4YHUCIE | €CTECTBEHHOHAYYHOU U
TEKCTOBBIE, Ha BBIUMCJICHUE | TYMaHUTapHON
BEPOATHOCTEH  OObEeNUHEHUS U | 00NMacTsIX  IMO3HaHUS,
repecevyeHus: COOBITHI ¢ TOMOIIBIO | MCCIIEIOBATEIHCKON
YHCIIOBOM MPSIMON, ANarpaMM | JesITebHOCTH
Ditnepa
YcaoBHas [IpaBuiao yMHOKEHUS OcBauBare mnoHsTUA: mpaBwio | LleseBoii opueHTHP: sirius.online
BEPOATHOCTD, BEPOSITHOCTEN. Y CIIOBH | YMHOKEHUS BEPOATHOCTEH, | DCTETHUECKOE
YMHOKEeHH e ast yCIIOBHast BEPOSITHOCTh, | BOCIIUTAHHUE.
BEpPOSAATHOCTEI, He3 BeposaTHocTb.IIpeacra | He3aBUCUMBIECOOBITHS, nepeso | dopmupoBaTh
aBHCHMBbIE BJICHHE  CIy4alHOro | CllydailHOro onblTa.Pemars 3amaun | 0CO3HaHHOE
co0bITHA SKCIIEPUMEHTA B BUJE | HA  OINpEAeJeHHEe U  CBOWCTBA | TBOPYECKOE
nepeBa.HezaBucumble | HE3aBHCHMBIX COOBITHH. CaMOBBIPaXKEHUE,
COOBITHSA Pemarp 3agaum  Ha TOUCK | peaU3alUio
BEPOATHOCTEN C MCIOIB30BAHUEM | TBOPUECKUX
JIepeBA CIIY4YalHOTO OIbITA criocoOHOCTEH B
pa3HbIX BHJIAX
HUCKYyCCTBA C Y4ETOM
POCCUHCKHUX
TpPaULIMOHHBIX
JTyXOBHBIX u
HPaBCTBEHHBIX
LICHHOCTEH, Ha
ACTETUYECKOE
00yCTpOICTBO
coOCTBEHHOT0 ObITa
IloBTOpEHUE, PaccenBanue maHHBIX [ToBTOpPATH U3y4yeHHOe u | LeneBoii opueHTHP: sirius.online
00001IeHME, B YMCJIOBBIXMACCUBAX. | BBICTPAUBATh CUCTEMY 3HAHUM. LleHHOCTH  Hay4HOro
CHCTeMaTH3aLusA Onepanun HaJ Pemats 3a71a4u Ha | nosHanus.dopmuposar
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3HAHUT MHO>KECTBaMH U | IpeACTaBICHUE u OMHCAHUE | b U MPUMEHATh HaBBIKU
COOBITUSMH.BEpOSITHO | TaHHBIX C MOMOIIBI0 HM3YYEHHBIX | HAOIIOJCHWS,
CTh CIIy4alHOTO | XapaKTEPUCTHUK. HaAKOILICHUS u
coObITusA. CIIOXKCHUE H Pemiate 3a1aun ¢ npUMEHEHUEM | CUCTEMaTU3ALMHU
YMHOKEHHUE rpados. (aKkTOB, OCMBICICHUS
BEpPOSITHOCTEH. Pemates 3amaum Ha HAXOXKJICHHE | OMBITA B
JlepeBbsl M TUIOCKHE | BEPOSITHOCTH CIIYYalHOTO COOBITHS | €CTECTBEHHOHAYYHOU U
rpad 10 BEPOATHOCTSAM DJIEMEHTAPHBIX | TYMaHUTAPHOU
COOBITHH. 001acTaX  IIO3HAHMA,
Pemates 3agaum Ha HAXOXKJICHHE | MCCIEI0BATEIBCKON
BEPOSITHOCTEH  OOBEIWHEHUS W | JNEATCIbHOCTH
MepecevyeHus COOBITUHA, B TOM
YHCIIe HE3aBHCUMBIX, c
HCII0JIb30BAHUEM rpaduIecKux
MPEICTABICHUAN
Oo6mee KOJIMYECTBO 34
4acoB 0 MpPorpamMme
9 KJIACC
Ne | HammeHnoBaHue Kouuyec | IIporpammuoe OcHoBHbBIE BHUABI | /lesiTeILHOCTH DJIeKTPOHHbIE
pasgena (TeMbl) | TBO YACOB | COAEP/KaHHE AeATeJIbHOCTH 00y4aloIuXCcs yuureass ¢ y4deroMm | (um(ppoBbIe)
Kypca DenepajbHOMI oOpa3oBaTejibHbIEC
NPOrpamMMbl pecypchl
BOCIIUTAHMS
1 2 3 4 5 6 7
1. | oBTopenue 3 [IpencraBienue [ToBTOpPATH U3y4yeHHOe u | leseBoii opuenTHup: sirius.online
Kypca 8 kiacca JTAHHBIX. BBICTPanBaTh CUCTEMY 3HAHH. LleHHOCTH  HAYYHOTO
OnucarenbHas Pemars 3aJaun Ha | IO3HAHUSL.
CTaTHCTHKA. MpeACTaBICHUE u onucanue | DopMupoBaThH u
Onepanuu Haj | Ja"HHEIX.PemaTh 3aJa4n Ha | IPUMEHSTh HaBBIKH
COOBITUSAMU. HaXOXIEHNUE BEPOSITHOCTEH | HAOMIOJCHUS,
HeszaBucumocts OOBEIMHEHUS W  TIEPECCUYCHHUS | HAKOTLICHUS i
coObITuii. JlepeBbsi U | COOBITHIA, B TOM qHUClIe | CUCTEMAaTU3allun
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1ockue rpad HE3aBUCHMBIX C HCIOJIb30BAHUEM | (PAKTOB,  OCMBICICHUS
rpaguyeckux MNpPEeACTaBICHUN U | OIBITA B
JiepeBa CIIy4alHOr O OIbITa €CTECTBCHHOHAYYHOU U
r'yMaHUTapHOU
o0nacTsaX  IMO3HaHMI,
HCCIIEI0BATEIBCKON
JESTEIIBHOCTH
J1eMeHThI Kombunaropnoe OcBauBatb nousTus: | IleneBoii opueHTHP: sirius.online
KOMOMHATOPUKHU IIPaBUJIO YMHOXXEHHUS. | KOMOMHATOPHOE npasuio | [larpuoruueckoe
IlepecTanoBku U | YMHOXKEHHMs, YIOPSIOYEHHAas Iapa, | BOCIMTAHUE.
¢bakropuan.Hucno Tpoilka 0O0BEKTOB, mepecTaHoBKa, | DopMupoBaTh
COYeTaHUil u | Gakropuan  umWcia, COYETAHHME | yBaXKEHHE K  CBOEH
TPEYrOJIbHUK YHUCJIO COYETaHWH, TPEYroJIbHUK | HAllMOHAJIBHOM,
ITackansa.  CsoiictBa | ITackans. THUYECKOU
qucel Pemars 3a1a4u Ha | IPUHAJIE)KHOCTH,
coueraHuil. buHom IIEPEUYNCIICHUE KOMOMHAIWH, | TPUBEPKEHHOCTH K
Herorona.Pemmenne KOJIMYECTBA AJIEMEHTApHBIX | POJAHOMN KYJIbTYpE,
3a1a4 C | coOBITHH, HaxXOoXJEHue | JI0OBH K  CBOEMY
UCIIONb30BaHUEM BEPOSATHOCTEH coObITUI C | Hapoxay
KOMOMHAaTOPUKHU MPUMEHEHUEM KOMOWHATOpPUKHU, B
TOM 4YHUCIE€ C HCIOIb30BAHUEM
TpeyroyibHuKa [lackais.
Pemarp 3amaun Ha MpUMEHEHHE
yucia  coYeTaHWW B anredpe
(cokpalléHHOE YMHOKEHHE, OUHOM
HrroTona)
I'eomeTpuyeckas I'eomeTpuueckasBepo OcBauBatb nousTue | IleneBoii opueHTHp: sirius.online
BEPOATHOCTD ATHOCTh. CiIy4alHbIN | TEOMETPUYECKON BEPOSITHOCTH. [TarpuoTnueckoe
BBIOOp  TOYKH W3 Pemarp 3a7aun Ha HaXOXJAEHHUE | BOCIUTAHUE.
(burypslHa INIOCKOCTH, | BEPOATHOCTEH B omnbITax, | PopMupoBaTH
u3 OTpe3Ka, U3 | IPEJCTaBUMBIX KaK BBIOOp TOYEK | yBa)KEHHE K  CBOEH
IOYTHOKPYKHOCTH u3  ¢Gurypsl Ha  IUIOCKOCTH | HALIMOHAJBHOM,
(MHOrOyrosJIbHMKa,  Kpyra), U3 | STHUYECKOU
OTpe3Ka WU AYTH OKPYKHOCTH, U3 | IPUHAIIIEKHOCTH,
YHCIOBOTO MPOMEXKYTKA IIPUBEPKEHHOCTU K
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poaHoi KYJbTYpE,
a00BM K CBOEMY
Hapoxay
HcnbiTanus Hcnbitanus. Ycnex u OcBauBatb nousTus: | IleneBoii opueHTHP: sirius.online
Bepuynnun Heyaya. UCIIBITAaHUE, aneMeHTapHoe | [latpuoTnueckoe
CepusucnpiTaHuii 10 | COOBITHE B HCHBITAHUU (yCIIEX U | BOCIIUTAHHE.
IIEPBOTO HeyJauya), cepus  ucnbiTaHui, | DopMupoBaTh
ycnexa.Cepust HACTYyIUIEHHME  IIEpBOTO  ycliexa | yBa)K€HHE K  CBOEH
UCIBITAaHUI (Heynaum), cepusi  MCIBITaHUH | HAMOHAIBHOM,
bepnymn. beprymn. STHUYECKON
BeposatHocTr Pematp 3aaun Ha HaxOXACHUE | IPUHALIEKHOCTH,
COOBITHI B  CEpUM | BEPOATHOCTEH COOBITHIA B CEpPHUU | MPUBEPKEHHOCTH K
UCIBITAaHUI UCIBITaHNH 10 NIEPBOrO ycIexa. pPOJHOM KYJIbTYpE,
bepuymu.Ciy4aitHel Pemiate 3a7aun Ha HAXOXICHUE | TIOOBU K CBOEMY
51 BBIOOD U3 | BEPOSITHOCTEH COOBITUH B CEPUH | HAPOAY
KOHEYHOTI'0 ucnbiTaHuid  bepHyniu, B TOM
MHOJKECTBA quciae C TOMOLIbI  LU(PPOBBIX
pecypcoB
Cayyvaiinas CnyuaiiHas Benu4nHA OcpauBatb NoHATHUS: ciy4aiiHas | IleneBoii opueHTHp: sirius.online
BeJIMYMHA u BEJIMYMHA, 3HAUYEHHUE CIIydyallHOH | DcTeTnueckoe
pacnpeesIeHNeBEPOAT | BEJIUYNHBI, pacrpezesieHue | BOCIUTAHMUE.
HocTen. I Tpumepst BEPOSITHOCTEM. dopMHpOBaThH
CIIy4alHBIX HN3yyats, B TOM 4HCIE€ C | OCO3HAHHOE
Benn4MH.BaxkHbie MOMOUIBI0 IIU(PPOBBIXPECYPCOB, U | TBOPUECKOE
pacnpeneneHus - | oOcykaaTe TmpUMEpbl TUCKPETHBIX | CAMOBBIPAKEHHE,
YHCIIOMOIBITOK B | MHEMIPEPHIBHBIX CIIy4alHBIX | pean3aluio
cepuun UCIBITAaHUH | BEJIMYUH (B TOM YHCIEPOCT U BEC | TBOPUECKUX
JOTIEPBOTO  yCI€Xa M | 4eJIO0BEKa, YHUCIEHHOCTh | CIOCOOHOCTEN B
YHCIIO YCIIEXOB | HACENIEHUS,CTOMMOCTh TOBapOB H | pa3HBIX BHJAX
BCEPUM  HCHBITAHUI | YCIIyT), CIy4alHBIX | HCKYCCTBA C YYETOM
bepnymum BEJIMYHH,CBA3aHHBIX C | pOCCUICKUX
(reomeTpuyeckoe U | U3y4EHHBIMU CJIy4allHBIMH | TPaJULIMOHHBIX
OMHOMHATIBHOE OIIbITAMH JYXOBHBIX u
pacrpeieneHus) HPaBCTBEHHBIX
LICHHOCTEH, Ha
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3CTETUYECKOE
00yCTpOIiCTBO
cOoOCTBEHHOr0 OBITa

YucjioBble Maremaruueckoe OcBauBatb nousTus: | IleneBoii opueHTHP: sirius.online
XapaKTepUCTUKH OKUJAHHUE CIydalHOW | MaTeMaTH4eCKoe LleHHOCTH  HAYYHOTO
CJIy4aiHbIX BEJIMYMHBI. 0)KUJAHUECITYYalHON  BEJIMYMHBI, | IO3HAHUS.

BeJIUYUH duznueckuit JUCIIEPCUS u | ®opmMupoBaTh u
CMBICIIMATEMATUYECKO | CTaHJAPTHOEOTKIOHEHNE IPUMEHSITh HaBbIKU
rooxuganus.Ilpumep | ciydailHONM BEJIMYMHBI. HaOII0IeHUS,
bl UCIIOJIb30BaHUs Pemarp 3amaun Ha BBIUMCIIEHHUE | HAKOILJICHUS u
MaTeMaTUYECKOTOOKHU | MAaTEMaTUYECKOTO0KUIaHUS U | cUCTeMaTU3aluu
nanus./lucnepcus U | aucniepcuu IMCKPETHOH | (aKTOB,  OCMBICICHUS
CTaHJapTHOE CIIy4allHOMBEIUYHHBI 0 | OIBITA B
OTKJIOHEHHE 3aJlaHHOMY  pacIpelleJIeHHI0, B | ECTECTBEHHOHAYYHOU U
Clly4alHOMN TOMYHCIIE 3a]a4, CBS3aHHBIX CO | TYMaHUTApHOU
BeIM4MUHBL.CBOIICTBA | CTPAXOBAHUEM U JIOTEPESMHU. o0jacTsX  TMO3HAHUA,
MaTEMaTH4ECKOIr0 3HAKOMHUTHCSA C | UCCIIE0BATEIbCKON
OKUJaHUS U | MaTeMaTUYECKUM OKUJAHUEM | 1eATEIbHOCTU
JTUCTIEPCUMU. uaucrnepcuen HEKOTOPBIX
MaTtemMaTuuecKoeoX Hu | paclpelneleHuii, B  TOMYHCIE
JaHWe W JUCIEPCHsl | pacIpeleeHUs CIIy4aiiHON
M3Y4YEHHBIX BEJIMYMHBI «YHCIIO YCIEXOB» B
pacupeneneHun cepuM UCIbITaHui bepHysum

3akoH HepagencrBo W3zyyare uactory coObiTHsi B | IleseBoii opueHTHP: sirius.online

00JIbIIMXYHCET YeOnlmena. MTOBTOPSOLUXCSI CIIy4alHbIX | DCTETUUYECKOE
3aKoHOO0JIBIINX OMbITaxX KaK CIy4yallHYyIO BEJIMYMHY. | BOCIIUTAHUE.
yucen.Maremarnyeck 3HAKOMHUTHCA 3aKk0oHOM | PopMUpPOBATH
MEOCHOBaHUS 00JIBIINX qucen KaK | OCO3HaHHOE
U3MEpEHUs MaTeMaTHYECKUM BBIPAXEHHUE | TBOPUYECKOE
BEpOATHOCTEN.PONIb M | cTaTUCTHYECKOM YCTOWUYMBOCTH | CAMOBBIpaXKEHHUE,
3HAUEHUE 3aKOHA | 4YacCTOT U CPEAHUX 3HAYECHUH. pean3anuo
00JIBIIUXYHCET B Pemate 3amaum Ha HM3MEpeHHE | TBOPUYECKUX
HayKe, B MpPHPOJE M | BEPOSTHOCTEH C MOMOIIBIO YaCTOT. | CIOCOOHOCTEH B
o0mecTBE, B  TOM OO6cyxnath pOJIb 3aKOHA | Pa3HBIX BHIax

qHUCJIC B

OOJIBIIMX YHCET B OOOCHOBAHUU

HUCKYCCTBA € Y4ETOM
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COLIMOJIOTHYECKUXO00C | YaCTOTHOTO METOAAa H3MEpPEHUs | POCCUHUCKUX
JIeIOBaHUAX U | BEpOSATHOCTEH, B TPUPOAEC H B | TPATUIIMOHHBIX
BU3MEPEHUSAX oOrmiecTBe JTyXOBHBIX u
HPaBCTBEHHBIX
IIEHHOCTEH, Ha
3CTETUUYECKOE
00yCTpONCTBO
COOCTBEHHOTO OBITa
8. | IloBTOpeHwme, 3 BepositHOCTH IToBTOpPATH U3y4yeHHOe u | lleseBoii opueHTHP: sirius.online
00001IeHNe, CITy4alHbIX BBICTpanBaTh CUCTEMY3HAHUIA. LleHHOCTH  HAy4YHOTO
cucTeMaTH3alUs COOBITHI. DJIEMEHTBI Pematp 3aaun Ha HaxOXJACHHUE | IO3HAHUS.
3HAHMH KomMOuHaTopuku.Cepu | BepoOSITHOCTEH Bcepusx | PopmMupoBaTh U
o WCIBITAHUHN | HE3aBUCHUMBIX HCIIBITAHUNA, B TOM | IPUMEHSATH HABBIKU
bepnynu. YHUCJIe CIIOMOIIBI0 KOMOMHATOPHBIX | HAOIIOACHUS,
Crnyuaiinbie (dakToB u popmyi. HAKOTUICHUS u
BEJTMYMHBI " Pemrate 3amaum Ha omnpenesieHue | CHCTEMaTH3alluu
pacripenenenus.Uucn | CBOHCTB pacripenienenuil, | pakToB,  OCMBICICHHUS
OBBIE XapPaKTEPUCTHKH | HAXOXKICHHUE MaTeMaTHYECKUX | OMbITa B
CIly4yallHBIX BEJUYUH. | O)KMJAHUNHN JUCTIEPCUI U3YUEHHBIX | €CTECTBEHHOHAYYHOH U
3aKoH 0O0JIBIINX | pacHpeeNeHUN. TyMaHUTapHON
qucen Ob6c¢cyxnarb poJIb 3aKOHa | O0JacTsX  IO3HaHU,
OOJBIITUX YKCEIl B HAYKE,B MPUPOJIEC | UCCIIEIOBATEIHCKON
U B O0ILIECTBE JeSITebHOCTH
Oo0mee KOJIMYeCTBO 34

4acoB M0 MporpamMme
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HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos 1 3 @
ara JIEKTPOHHBbIE HH(POBBIE
Ne ni/m Tema ypoka Konrtpoabusbie IIpakTuueckue
Bcero H3ydYeHUusi oOpa3oBaTeSIbHbIE pecypchl
padoTshI padoThI

[IpencraBneHue TaHHBIX B BUIC sirius.online
1 tabimun. CTaTUCTUYECKUE JaHHBIE B 1 1 Henmens

Tabymax. 3amoTHeHHE TabIuIY

Borurcienus u anaau3 nHGOpMaluy B sirius.online
2 1 2 Henensd

TadaIuLIax

UTteHune U MOCTPOEHUE CTOIONKOBBIX sirius.online
3 1 3 Henens

(cTonmOUaThIX) AUATPaAMM.

UreHne 1 TOCTPOCHUE KPYTOBBIX sirius.online
4 P pyr 1 4 nenens

JarpaMm

Urenue rpadMKoB pearbHbIX sirius.online
5 nporeccos. [IpakTudeckas pabora 1 1 5 Henens

(KOHTPOJIb 3HAHU)

Pa3max, HanOoJblllee ¥ HAaUMEHbIIIEE sirius.online
6 1 6 Henens

3HAYCHUS

Cpennee apudmeTnueckoe 7 Henens sirius.online

Menunana 8 Henenst sirius.online

O06o3HaueHus B ctatuctuke. CBOKCTBA sirius.online
9 1 9 uemens

cpenHero apupMeTuyecKoro

KBaptunu. Berauciienue BepxHero sirius.online
10 P p 1 10 Henensa

KBapTHIIS
11 Yacrora 3HaYEHUS 1 11 memens | sirius.online
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CpenHee rapMOHHYECKOE U CPELHEE sirius.online
12 P P p 12 Henensa

FCOMETPHYECKOE YMCIIOBBIX JTAaHHBIX

IIpaxTuueckas padbora (KOHTPOIb sirius.online
13 p . p ( p 13wenens | —

3HaHMM)

ITpuMeps! ciTy4aitHOIT H3MEHUYNBOCTH. sirius.online
14 pHMEp yi N 14 venensa

TOYHOCTH ¥ OTPEUTHOCTh U3MEPCHHIMA
15 TenaeHus U CirydaiiHble OTKJIOHCHUS 15 nenens | sirius.online

pynnoupoBKY TaHHBIX U sirius.online
16 PYHIHp 16 wenensa | —

rucrorpaMmsl. Poct yenoseka

IIpaktuyeckas padora (KOHTPOJIIb sirius.online
17 p . p ( p 17 Henensa

3HAHUK)

I'pad, BepmmHa, pedpo. CTeneHb sirius.online
18 BepLIMHbIL. Yncio pédep u cyMMapHas 18 nenens

CTETIeHb BEPIIHH

TTonsatue o cBsa3HbIX rpadax. [Tytu B sirius.online
19 rpag yr 19wenens | —

rpadax

enu u 1ukIel. O0xox rpada sirius.online

20 HV pag 20 Henensa

(sM1epoOB MyTH)

TTousatne 00 oprueHTUPOBAHHOM Ipade. sirius.online
21 P p pag 21 nenensa

Penienue 3a1a4 ¢ oMoIIbI0 TpadoB

Jlornyeckue BhICKA3bIBAHU. sirius.online
22 Otpunanue. Jlornueckue «M» n 22 "Henena

«AJIN»

OTtpuIlaHue yTBEPKICHUS, YCIOBHBIC sirius.online
23 YTBEpKACHUSI, 0OpaTHBIE U 23 nenens

PaBHOCHJIBHBIC YTBEPIKICHHS

HeoOxomuMble 1 TOCTATOYHEIE sirius.online
24 24 nenensa

ycCJioBus, CBOICTBa U IMPpU3HAKH.
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ITpoTHBOIOI0XKHBIE YTBEPIKICHUS sirius.online
25 p YIBep ’ 1 25wenens |
JIOKA3aTeJIbCTBA OT MMPOTUBHOI'O
CiryyalHBIA SKCIIEPUMEHT (OIIBIT) U sirius.online
26 v . p ( ) 1 26 wenens | -
CIIy4aifHOEe COOBITHE
BeposiTHOCTE 1 YacTOTa CIy4aliHOr O sirius.online
27 p yi 1 27 "Henensa o
CcOoOBITHSL.
MoHeTa 1 urpajibHasi KOCTh B TEOPHUU sirius.online
28 p p 1 28 Henensa
BEPOSTHOCTH
29 Kak y3HaTh BEepOSTHOCTH COOBITHS 1 29 mwenens | sirius.online
IIpaktuyeckas padora (KOHTPOJIIb sirius.online
30 p . p ( p 1 1 30 Henensa
3HAHUK)
[ToBTOpEHME: TAOHIIBI M TUATPAMMBI, sirius.online
31 onucaTelbHas CTAaTUCTHKA, CydailHas 1 31 Henensa
W3MEHYUBOCTD
[ToBTOpEHME: BBEIEHHUE B TEOPHIO sirius.online
32 P P 1 32wuwenens | -~
rpados
33 [ToBTOpEeHwMeE: MOTHKA 1 33 wemensa | sirius.online
[ToBTOpPEHME: BEPOSATHOCTH M YACTOTA sirius.online
34 P P 1 34uenens | -
CITy4altHOTO COOBITHS
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOTPAMME
8 KVIACC
KoanuectBo yacos 1 JIeKTPOHHBbIE U(PPOBHIE
ara
Ne i/ Tema ypoka Kontposabubsie  IIpakTuyecku oOpa3oBaTeJibHbIE
Bcero U3Y4YEeHUs
padoThbI e padoTsI pecypcbl
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MHO0XeCTBO U MOAMHOKECTBO.
[Ipumepbl MHOKECTB B OKPYKAIOIIEM
MHpE.

1 genens

sirius.online

[Tepeceuenue u 0ObETMHCHHE
MHOXkeCTB. J{uarpammel Diinepa

2 Hexensa

sirius.online

Yucnoseie MHOXkeCTBaA. [IpuMepbl
MHOJKECTB U3 alIreOpbl K TEOMETPHH

[lepeuncrnenue 31€MEHTOB MHOXKECTB
C TIOMOILIbIO OPTaHU30BAHHOTO
nepedopa U mpaBuia YMHOKEHUS.
dopmyna BKIOYSHHUS-UCKITIOUEHUS

3 genens

IToBTOpenue. Ciyuaiinas
n3MeH4YUBOCTb. CiiydaiiHble COOBITHSL.
BeposTHOCTH 1 4acTOTBHI.

4 gyenens

6 "Henens

sirius.online

sirius.online

sirius.online

DneMeHTapHbIe COOBITHUS.
BepositTHOCTH cityyaliHBIX COOBITHH.

7 Henens

sirius.online

BeposiTHOCTH ci1y4alfHBIX COOBITHA.
OnbITHI ¢ pABHOBO3MOKHBIMU
3JIEMEHTapPHBIMU COOBITUSMHU.

Cayvaiinslii BEIOOp

8 Hemens

9 Henens

sirius.online

sirius.online

[IpakTrueckas pabota no meme
«Beposamnocms cayuaiinozo
coobImusLY.

10 Hemensa

sirius.online

10

[ToBTOpenue. [IpeacraBnenne TaHHBIX
B BHJIC TaOJIHI] U TUArPaMM.
OnucarenpHasi CTaTUCTUKA

11 senens

sirius.online

11

N3mepenue paccemBaHUs YUCIOBOTO
MaccuBa. Jlucnepcust U CTaHaapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa.

12 Henensa

sirius.online
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CBoiicTBa TUCTIEPCHH U CTAHIAPTHOTO sirius.online
12 13 nenens

OTKJIOHECHUS

JlmarpamMmbl paccenBaHUs IBYX sirius.online
13 HaOIt01aeMbIX BenuuuH. JInneitHas 14 nenens

CBsI3b Ha UarpaMMe pacCeHBaHUs

[IpakTrueckas pabota no meme sirius.online
14 15 Henensa

«Pacceusanue oanuvixy

IIpomexyToUHAS KOHTPOJIBLHAS sirius.online
15 P Y P 16 Henensa

padora

[ToBTOpEHME. DIIEMEHTHI TECOPUU sirius.online
16 p p 17 Henensa

rpa¢oB

HepeBo. JlepeBo ciydaitHOTO sirius.online

skcniepuMenTa. CBOWCTBA JIEPEBHEB:
17 P P 18 nenenst

€IMHCTBCHHOCTD MYTH, CBSA3b MEXKTY

YHUCJIOM BEPIIUH U YUCIOM pEOEp
18 Pemenue 3a1a4 ¢ moMoIIbIO JepEBHEB 19 nenens sirius.online
19 [Tnockue rpadbr sirius.online
20 Pemenwue 3anay ¢ momorsio rpados 20 venens sirius.online

Jlormaeckue coro3bl «My» u «JTN». sirius.online
21 CBs13b MEX]1y JIOTHYECKUMU COKO3aMHU 21 nenensa

U OTepaIusIMK HaJl MHOXKECTBaMHU

Hcnonb30BaHMe JTOTHYECKHX COIO30B B sirius.online
22 22 "Henena

anredpe

CrnygaitHblie COOBITHS KaK MHOXKECTBA sirius.online
23 AJIEMEHTAPHBIX COOBITHI. 23 Henens

[TpOTHBOIOIOKHBIE COOBITHSL.
24 Onepanuu Haa COOBITUIMU 24 nenens sirius.online
25 dopmyia CIOKEHHS BEPOSTHOCTEH 25 nenens sirius.online
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26 YcioBHas BEPOSTHOCTb. 26 venens sirius.online
27 [TpaBmiI0 YMHOKEHUS BEPOSITHOCTEH. 27 nenens sirius.online
[IpencraBnenue cay4aitHOro sirius.online
28 p yi 28 Henensa
AKCIIEPUMEHTA B BHJIC JIePEBa
29 HesaBucumebie coObITHS 29 Henenst sirius.online
O06001IeHre 1 TOBTOPEHUE Kypca sirius.online
30 30 Henensa
BEPOSITHOCTH U CTATUCTHUKH 8§ Kilacca
31 HToroBasi KOHTPOJIbLHAsSI padoTa 1 31 nHenens sirius.online
32 [ToBTOpEeHME M 0600IIEHNE 32 "enmenst sirius.online
33 [ToBTOpeHHE M 0000IIEHHE 33 menens sirius.online
34 [ToBTOpEeHME M 00600IICHNE 34 nenmenst sirius.online
OBUIEE KOJIMYECTBO YACOB I10 34 5 9
I[MTPOI'PAMME
9 KJIACC
KounyecTBO 4yacoB 1 JJIeKTPOHHBbIE U(PPOBHIE
ara
Ne n/m Tema ypoka KonTtposbHubie IpakTHYecKn oOpa3oBaTejibHbIE
Bceero U3yYEeHUs
padoThbI e padoTnl pecypcbl
[ToBTopenwue. [IpencraBneHue sirius.online
1 1 1 Hemens

JaHHBIX. OnucaTtenbHas CTaAaTUCTHKA
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IToBTOpenue. Onepauuu Haj
coobrTusmu. HesaBucumoctsb
COOBITHIA

2 "Hexensa

sirius.online

Bxoanasi npoBepouyHasi padora

KombunaTopHoe npaBuiio
ymHOeHus. [lepectanoBkH 1
bakTopuain

3 Hemens

Yucno pazmenieHHsiil. Yucno
COUeTaHUuu

4 genens

5 Henmens

sirius.online
sirius.online

sirius.online

Yucno coyeTaHnii U TPEyroJbHUK
[Tackans. bunom HerotoHa

Pemienue 3a1a4 ¢ npuMeHeHnEeM
KOMOMHAaTOPUKHU

6 Hemens

I'eomeTpuyeckas BEpOATHOCTD.
CayvaiiHblii BBIOOp TOUKH U3
(burypsl Ha MIOCKOCTH

7 Henes

8 Hemens

sirius.online

sirius.online

sirius.online

I'eomerprueckas BEpOATHOCTb.
CayvaiiHblii BBIOOp TOUKH U3
¢burypsl u3 oTpeska, U3 Iyru
OKPYKHOCTH

9 Henens

sirius.online

10

I'eomeTprueckas BEpOATHOCTb.
Pemenne 3anau

10 Hemensa

sirius.online

11

12

ITpoBepounas paboTa 1o remam
«DJIeMEHThl KOMOMHATOPUKIY,
«I'eomeTpHuueckas BEpOSITHOCTbY

HcneiTanud. Yenex u Heynaya.
Cepus ucnibITaHUHU 710 TIEPBOTO
ycrnexa

11 senens

12 Henensa

sirius.online

sirius.online
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13

Cepus ucnbitanuii bepuym.
KonunuecTBo ycrexoB B cepuun
ucnbiTanui bepuynnu

13 "Henensa

sirius.online

14

Cepus ucnbiTanuii bepuysm.
BepositHOCTH cOOBITHI B ceprH
ucnblTaHui beprynnm

14 nenensa

sirius.online

15

16

Ciy4aiiHblif BBIOOp U3 KOHEYHOTO
MHOXeCTBa. Penienue 3amay

[IpakTuueckas padbota ¢
HCII0JIb30BAHUEM JICKTPOHHBIX
TadJIuI

15 wenensa

16 Hemensa

sirius.online

sirius.online

17

Pemrenue 3agad mo reMe
«Hcnprranus beprymmn»

17 venensa

sirius.online

18

19

20

21

IIpoBepounasi padora no Teme
«HcnbiTanus bepuyanm»

CrnyuaitHas BelMuMHa U €€
3Ha4eHus. JJUCKpeTHbIE U
HEIPEPBIBHBIE CITyYalHbIE
BEJINYUHBI

18 Hemensa

Pacnipenenenue BepoATHOCTEN U €TI0
pOJIb B ONMCAHUU CIyYalHBIX
BennuuH. CinyyaliHble BETUYUHBI B
peanbHOM XU3HU U [IU(PPOBBIX
AKCIIEPUMEHTaX

19 Henensa

MareMatnueckoe 0KHUIaHHUE
CIIy4alHOM BEIIMYHUHBI

20 nHenensa

21 nenensa

sirius.online

sirius.online

sirius.online

sirius.online

22

CBoiicTBa MaTEMaTHYECKOTO
O JaHUA

22 Henensa

sirius.online

23

MateMmaTuyeckoe 0KUgaHue

23 wenens

sirius.online
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HU3BCCTHBIX CJIy‘IElfIHBIX BCJINYHNH

24

25

Pa36poc 3HaueHuii: qucrepcus u
CTaHJIapTHOE OTKJIOHEHHE

CaolicTBa aucnepcuu

24 uenens

25 uenens

sirius.online

sirius.online

26

Jlucniepcus ¥ CTaHAAPTHOE
OTKJIOHCHHEC U3BCCTHBIX CHy‘I&ﬁHHX
BEJINYNH

26 uenens

sirius.online

27

28

29

30

IIpakTryeckas pabora ¢
HCIIOJIb30BAHUEM 3JICKTPOHHBIX
TadJIUIL

Pemenue 3anay no temam
«Ciy4aiiHasi BEITUYHHAY,
«YucnoBblie XapaKTEPUCTUKH
CIIyYaHBIX BEJTUYUH)

IIpoBepounasi padoTa o Temam
«CuryyaiiHasi BeJTHUMHAY,
«UmncioBble XapaKTePUCTHKH
CIy4aliHBIX BeJTUYHH»

O3HaKOMIIEHHE C 3aKOHOM OOJIBIINX
yucesn. MareMaTH4ecKue OCHOBAHUSA
M3MEpEHUs BEpOSTHOCTEH

27 "Henensa

28 uenend

29 uenensd

30 Hexensa

sirius.online

sirius.online

sirius.online

sirius.online

31

[IpumeneHnne 3aKoHa OOTBITNX
YHUCEN B HAYKE M )KU3HU. AHAIIN3
peanbHBIX JaHHBIX U U3MEPEHUN

31 menens

sirius.online

32
33

[ToBTOpenue u 06061IEeHNE.

[ToBTOpenue u o6oOIIEHHE.

32 Henens

33 Hemensa

sirius.online
sirius.online

34

[ToBTOpEeHME M 00OOIIEHNE.

34 genensa

sirius.online

OBIIEE KOJIMYECTBO YACOB I1O

34
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I[TPOTPAMME
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INEPEYEHb (KOJIU®PUKATOP) PACIIPEJAEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM TIPOTPAMMBI OCHOBHOI'O
OBIIIETO OBPA3BOBAHUS M DJEMEHTOB COJIEPXAHHUS 110
MATEMATHKE

B (enepanbHbIXx M PErHOHAIBHBIX MPOIEIYypax OICHKH KadecTBa 0Opa3oBaHUS
UCIIOJIL3YETCS MepedeHb (KOAM(PHUKATOP) pacHpeeICHHBIX 10 KilaccaM IPOBEPSIEMBIX
TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOW IMPOrpPaMMBbI
OCHOBHOTO 00TIIeT0 00pa30BaHUs U AJIEMEHTOB COJEPKaHUS 110 MaTEMaTHKE.

7 KJIACC

IIpoBepsiemble  Tpe0OBaHUsI K  pe3yJabTaTaM  OCBOCHHUSI  OCHOBHOM
00pa3oBaTeIbHOM POrpaMMBbI

Kon
nposeps- IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/iLHOI
e€MOoro NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yjabTara
1 Yuciia 1 BBIYUCICHUS
BrinonssaTe, couerasi yCTHbIE M MUCbMEHHBIE MPUEMBI, apu(PMETUYECKUE TEHCTBUS C
1.1 ) Y ’

parOoHaJIbHBIMHU YU CJIaMU

HaxoauTpe 3HaueHMs] YMCIOBBIX BBIPaKEHHUH, NPUMEHITh Pa3HOOOpa3Hble CHOCOOBI U
1.2 pUEMBI BBIUMCIIEHMS 3HAUEHUHN JPOOHBIX BBIPAKEHUH, COAEpKAIINX OOBIKHOBEHHbBIE U
JecATUYHbIE Jpoou

[lepexomute OT oOnHOW (OpPMBI 3amMUCH YKCeN K JApyroi (mpeoOpazoBHIBATH
1.3 JECSITUUHYIO Ap00b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B
OECKOHEUYHYIO JECATHUHYIO 1pO0b)

1.4 CpaBHUBaTh U YHOPSOYMBATh PAallMOHAJIbHbIE YUCIIA
1.5 OxpyrnisTh yucia
BbINONMHATE TNPUKUAKY W OLEHKY pe3yjibTaTa BBIYUCIECHUN, OIEHKY 3HAaYeHHH
1.6 YKCJIOBBIX BBIPDAKEHUN. DBBINOIHATE AEHCTBHA CO CTENEHAMH C HaTypaJbHBIMU
MOKa3aTeIsIMU
1.7 [IpuMeHsTh IPU3HAKU JEIUMOCTH, Pa30XKEeHHE Ha MHOKUTENIN HaTypaJIbHbIX YUCEIl

Pemrats IMPAKTUKO-OPUCHTUPOBAHHBIC 3ada4u, CBA3AaHHBLIC C OTHOIICHHUEM BCIIWYWH,
NpONMOPHUOHAIIBHOCTBIO  BCJIIMYWUH, IMPOLUCHTAMH, HWHTCPIPCTUPOBATL PC3YJIbTAThI

18 pelieHus 3a1a4 ¢ Y4ETOM OrpaHUuEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBbIX

00BEKTOB
2 Anrebpanyeckue BbIpaXXeHUS

21 Hcnonb3oBath anredpandyeckyro TEPMHHOJIOTHIO M CHMBOJMKY, HPUMEHATH €€ B
mpolecce OCBOCHHUsI yueOHOro MaTepuaa

2.2 HaxoauTh 3HaueHust OyKBEHHBIX BBIPKEHHUH MTPH 33JJaHHBIX 3HAUEHUSIX IEPEMEHHBIX

23 BeimonHATe mpeoOpa3oBaHUs 1EJIOr0 BBIPAKEHUS B MHOTOWIEH NPUBEACHUEM
MOJI00HBIX CJIaraeMbIX, paCKphITHEM CKOOOK

24 BbInonHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH W MHOTO4YJieHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIIBI KBaJIpaTa CyMMBI M KBaJipaTa pasHOCTH

25 OcCymIecTBIATh Pa3joKEHUE MHOTOYWIEHOB HA MHOXKUTENIH C MOMOUIbIO BHIHECEHUS 3a

CKOOKHM OOIIEero MHOXHTENs, TPYNIUPOBKU CIIaraeMblX, NPUMEHEHUs (GopMyll
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COKPAIIEHHOTO YMHOXKEHUS

[IpumensaTh npeoOpazoBaHUST MHOTOWIEHOB JJI pEHICHHUS pa3IMYHBIX 3a1ad  u3

26 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEAbHOU MPAKTUKH
57 Hcnons3oBarh  CBOWCTBA  CTENEHEM €  HATypaJIbHBIMU  IIOKa3aTeJAIMM U
peoOpa3oBaHUs BbIPAKEHUN
3 YpaBHEeHUs U HEPABEHCTBA
Pemarp nuHeliHble ypaBHEHUS C OJJHOM MEpEeMEHHOM, MpUMEHss MpaBuia Iepexoia oT
3.1 MCXOJ/IHOTO YpaBHEHHsSI K paBHOCWIBHOMY eMy. [IpoBepsATh, SBISAETCS JIM YUCIO KOPHEM
ypaBHEHHUS
3.2 [TpumensTh rpadrueckre METO I TP PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM
33 [TonGupars mpuMepsl Hap 4YMCEN, SBISIOMUXCA PEUICHUEM JIMHEHHOTrO YpPaBHEHUS C
JBYMsI IEPEMEHHBIMU
34 Ctpouth B KOOPAMHATHOM IUIOCKOCTU TpaduK JHMHEHHOTO YypaBHEHUS C JBYMs
MIEPEMEHHBIMH; TTOJIB3YSICh TPAPUKOM, IPHUBOIUTE IIPUMEPHI PEIICHUS YPABHEHHUS
35 Pemarp cucTembl JIBYX JTUHEHHBIX ypaBHEHUU C IBYMsI IEPEMCHHBIMHU, B TOM YHCIIE
rpadguyecKku
CocTaBnarh U peuiaTh JUHEHHOE ypaBHEHHE HIIM CUCTEMY JIMHEWHBIX ypaBHEHHH MO
3.6 YCIIOBHIO 33/1a4H, HWHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJau
MOJIYYEHHBIN pe3yNbTarT
4 Koopaunats! u rpapuku. OyHkuuu
N300paxxaTh Ha KOOPIMHATHYIO NPSAMYIO TOYKY, COOTBETCTBYIOIIWE 3aJaHHBIM
4.1 KOOpJIUHATaM, Jy4H, OTPE3KH, MHTEPBAJIbI, 3alKCHIBATh YHCIOBBIE MPOMEXYTKH Ha
anre0panveckoMm si3bIKe
4.2 OTmeyaTh B KOOPIAMHATHOM MJIOCKOCTH TOYKH I10 3aJaHHBIM KOOPIMHATAM
4.3 Ctpouts rpaduku uHeHHbIX GyHKIuid. CTpouts rpaduk GyHKINM Y = [X|
OnuceiBaTh C MOMOIILI0 (YHKIIUH HM3BECTHBIC 3aBUCHMOCTH MEXKIY BEITUIHMHAMH:
4.4 CKOpOCTb, BPEMsl, PacCCTOSIHUE, IIEHY, KOJINYECTBO, CTOMMOCTb, IIPOU3BOIUTEIHHOCTD,
BpeMsi, 00bEM paboThI
4.5 HaxoauTs 3HaueHre GyHKIUH 10 3HaYEHHIO €€ apryMeHTa
46 [Tonumars rpaduueckuii crocod npeacTaBieHus U aHanu3a nHGOpMaIluu, U3BIEKaTh U
WHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPA(PUKOB PEATbHBIX MPOIECCOB U 3aBUCUMOCTEM
5 BeposiTHOCTB U cTaTHCTHKA
YuraTh MHPOPMALIMIO, MIPEICTABICHHYIO B TaONWIAaX, HA JUarpaMMax, MpelCTaBIsATh
5.1 JaHHBIE B BUJE TaONHIl, CTPOUTH JAUArpPaMMbI (CTONOMKOBBIE (CTONIOYATHIE) W
KpPYTrOBbIE) TI0O MacCHBaM 3HA4YCHUI
59 OnuceiBaTh ¥ WHTEPIPETHPOBATh PEATHHBIC YMCIOBBIC JTaHHBIC, MPEJICTABICHHBIC B
TabyuIax, Ha AuarpaMmax, rpadukax
53 Hcnonb30BaTh Uisi OMUCAHMS JAaHHBIX CTATUCTHUYECKHE XapaKTEPUCTHKH: CpeaHee
apudmernyeckoe, MearaHa, HauboJbIlIee U HAaMMEHbIIee 3HAUCHUs, pa3Max
HmeTs mpencTaBiieHne O CIy4ailHOW M3MEHYHMBOCTH Ha MpUMepax IeH, PU3NYECKUX
54 BEJIMYHH, AHTPOIOMETPUYCCKHUX IAHHBIX, UMETh TMPEJCTABIICHUE O CTATUCTHUSCKOMN
YCTOMYUBOCTH
6 I'eomeTpust
Pacrio3naBaTh W3Yy4eHHBIE TeOMETpUYecKHue (GUTYPHI, OMPEACNsiTh HX B3aUMHOE
6.1 pacrioyio)keHne, H300pakaTh TeOMETpUYECKHe (UTYpPHI, BBITOIHATH UYEPTEKH TI0
yCIOBUIO 3aMaud. V3MepsTh JMHEWHbIE W YTJIOBBbIE BeIWUYMHBLL. Pemarh 3agauu Ha
BBIUUCIICHHUE JUTHH OTPE3KOB U BEJIMYHH YTJIOB
6.2 Jlenate rpyOyl0 OIIEHKY JMHEWHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEaJbHOU
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KU3HU, pa3MepOB MPHUPOAHBIX O0BEKTOB. Pasnmuuarh pazMepbl 3THX OOBEKTOB IO
MOPSIAKY BEJIMUUHBI

6.3
6.4

CTpouth 4epTeKH K FT€OMETPUUECKHUM 3a/1adyam

[Tonbp30BaTbCsl MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BaTh MPHU3HAKH U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB NP PEHICHUH 3a/1a4

6.5

HpOBO,I[I/ITB JIOTUYCCKHUE paCCYKACHUSA C UCITIOJIB30BAHUEM I'€COMETPUUCCKHUX TCOPEM

6.6

Ilosp30BaTbCAd NMpHU3HAKAMU PABEHCTBA IPSAMOYIOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJMaHbl, IIPOBEAEHHONW K TUIIOTEHY3€ IIPSAMOYIOJIBHOIO TPEYIOJbHHUKA, B PELICHUU
reOMETPUYECKHX 3a/1a4

6.7

6.8

6.9

6.10

OmnpenensaTs napaiebHOCTh NPSMBIX C IOMOIIBIO YITIOB, KOTOpbIEe 00pa3yeT ¢ HUMH
cexymas. OnpenensaTs NapajljieIbHOCTh MPSMBIX € IIOMOILBIO PABEHCTBA PACCTOSIHUM
OT TOYEK OJHOM IIPSIMOM 10 TOUYEK JPYrou NpsiMOu

Pemiate 3a1aun Ha kieryaTtoit Oymare

[IpoBOAUTH BBIUMCIEHHUS M HAXOAWTh YUCIOBbIE M OyKBEHHBIE 3HAUYEHHUS YIJIOB B
FCOMETPUYECKUX 3a7adax C MWCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TMPU TEPECEUCHHU JBYX
NapajuleJIbHbIX IPSAMBIX CeKylled. Pemars npakrvudeckue 3agayd Ha HaXOXKIEHUE
yIJIOB

Brnagers MOHATHEM TeOMETPHUYECKOTO MECTa TOYEK. YMETh ONPEACIsTh OMCCEKTPHUCY
yria U CepeIMHHBIN MEePIeHIUKYISIp K OTPE3Ky Kak TeOMETpUYECKIEe MEeCTa TOUEK

6.11

6.12

6.13

@opMynHpOBaTh ONPEAEICHHS OKPYKHOCTH U KPyTa, XOpbl U JUaMeTpa OKPY>KHOCTH,
MOJIb30BATHCS. UX CBOMCTBAMU. Y METh IPUMEHSTh 3TH CBOMCTBA MPU PELICHUH 3334

Bnagers noHATHEM ONMCAHHOMN OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
ueHtp. [lonb3oBatbes (akTamMu O TOM, YTO OHCCEKTPUCHI YIJIOB TpPEYrOJbHHUKA
IIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC INEPHNEHAMUKYISAPHI K
CTOPOHAM TPEYTOJIbHHUKA IIEPECEKAIOTCS B OJTHOM TOUKE

Biagete mnoHATHMEM KacaTeNbHOM K OKPYXKHOCTH, IIOJIB30BaTbCs TEOPEMOM O
NIEPIEHIUKYIIIPHOCTU KAcaTelIbHOM U paJinyca, IPOBEIEHHOIO K TOYKE KaCaHUs

6.14
6.15

ITonb30BaTbcs MPOCTEHIIMMHU TE€OMETPUYECKUMU HEPAaBEHCTBAMM, IIOHMMATh HX
MIPAKTHYECKUI CMBICIT

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUICCKUEC IMTOCTPOCHUS C TIOMOIIIBIO MUPKYJIIA U JIMHEUKHU

IIpoBepsieMbie 3JIEMEHTBI COJIEPKAHUS

Kon ‘ IIpoBepsieMbIi 3JIEMEHT COACPKAHMUS
1 Yucna ¥ BBIYUCIEHUS
JlpoOu OOBIKHOBEHHBIE M JECATUYHBIE, NEPEXO] OT OJHOM (opMBI 3amucH Apoldel K
11 apyrou. IloHsATHE panUOHAJIBHOIO 4YHUCIA, 3alUCh, CPAaBHEHHUE, YIOPANOYMBaHUE
palMOHAIBHBIX YHCEI
12 Apudmernueckue AeWCTBUS C pallMOHAIbHBIMU YKciaamMu. Pemenue 3agad u3 peaabHOM
MIPAKTUKU Ha YacTH, Ha APOOH
13 CreneHb ¢ HaTypalbHBIM TOKa3aTeleM: OllpejesieHue, MpeoOpa3oBaHue BBIPAKEHUN Ha
OCHOBE OIpEIeTICHHS], 3a1Ch OOJIBIINX YHCET
14 [IpouieHThl, 3amMch MPOLIEHTOB B BHUJE JpOOH H ;1po6nv B BHUJE NIPOLEHTOB. Tpu
OCHOBHBI€ 33/1a4¥ Ha IIPOLICHTHI, PELICHUE 3a/1a4 U3 PeaJlbHOU NIPAKTUKU
1.5 [IpuMeHeHre IPU3HAKOB ACIIMMOCTH, PA3JI0KEHUE HA MHOXKUTEIIN HATYPAJIbHBIX YHCEIl
1.6 PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHasi MPONOPLUUOHATBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
2.1 [IepeMeHHBIE, YMCIIOBOE 3HAYEHHME BBIPAKEHUs C NEPEMEHHOM. JlOMMyCTUMBbIE 3HAYEHUS
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IMEPEMEHHBIX

[IpencraBienne 3aBUCUMOCTH MEXIYy BelWYMHAMH B Bule Gopmynbl. Beruucienus mno

2.2
dbopmyam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOKIAECTBEHHO PaBHBIC BBIPAKEHUS
2.4 CBolicTBa CTENEHHU C HATYPAJIbHBIM [10KA3aTEIEM
o5 Onnounensl 1 MHOrOWIeHbl. CTenens MHOTOWIeHa. CloXeHne, BBIMUTaHUe, YMHOKEHHUE
MHOT'OUWJIEHOB
26 @opMyIIbl COKPAIEHHOIO YMHOKEHHUI: KBaJpaT CyMMBbI U KBajapar pasHocth. Dopmyia
pa3HOCTH KBa/ipaToB. Pa3nokeHre MHOIrOWIEHOB HA MHOKUTEIN
3 YpaBHeHUst
31 ypaBHeHI/Ive, KOPEHb YpaBHEHUs, IIpaBUIia IpeoOpa3oBaHusl ypaBHEHUs, PABHOCUILHOCTb
ypaBHEHHH
32 JInnelinoe ypaBHEHHE C OI[HOE/'I IIEPEMEHHOM, YUCIO KOpPHEH JIMHEWHOIO YpaBHEHUS,
peleHe JMHEHHBIX YpaBHEHUH
33 COCTaBJ'IeIEI/Ie YPaBHEHMI O YCJIOBUIO 33/1a4yM. PelieHne TeKCTOBBIX 3a/1a4 ¢ MOMOLIbIO
ypaBHEHHH
3.4 JIuHeltHOe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €T0 Irpaduk
Cuctema 1ByX JIMHEHHBIX YypaBHEHUH ¢ JByMs IepeMeHHbIMH. Pemienue cucrem
3.5 YpaBHEHHH CIIOCOOOM MOACTAaHOBKH. [IprMepsl pelIeHUATEKCTOBBIX 3a7ad C MOMOIIBIO
CHCTEM YPaBHEHUI
4 Koopaunats! u rpapuku. OyHkunu
4.1 Koopaunara Touky Ha npsMoit
4.2 YucnoBble NpOMEXKYTKU. PaccTosiHMe MEXAY ABYMS TOUKAMU KOOPJIMHATHOM MPsIMOI
43 HpHMOYFOJ'ILHfI}I cucrema koopauHat, ocu Oxu Oy. AOcuucca U opuHAaTa TOYKU Ha
KOOPJAMHATHOH MJIOCKOCTH
44 [Tpumepsr rupa(I)HKOB, 3agaHHbIX  (opmynamu. UreHue rpaduKOB  peabHBIX
3aBHCUMOCTEH
4.5 [Tonstue pynkuuu. I'paduk ¢pynkuun. CoiicTBa GyHKIMN
4.6 Jluneitnasa dynkuus, e€ rpaduk. I'padux pyHkumm y = [X|
4.7 ['padnueckoe penieHne JIMHEWHBIX YPaBHEHUH U CUCTEM JINHEHHBIX ypaBHEHUI
5 BeposiTHOCTB U cTaTuCTHKA
[IpencraBnenue NaHHBIX B BUAE TaONHUIl, JuUarpamm, rpa@ukoB. 3arojiHEHUE TaOul,
51 YTeHHE U TMOCTPOCHHE TUarpamMm (CTONOUMKOBBIX (CTOMOUYATBHIX) M KPYTOBbIX). UTeHHe
rpauKOB peasbHBIX MpolieccoB. M3pneuenne wHbOpMaIuu U3 auarpaMm U TaOIuII,
UCIOJIb30BAHUE U MHTEPNPETALIUS JAHHBIX
OnucarenpHas CTaTUCTHKA: cpefHee apudMeTndeckoe, MeuaHa, pazMax, HauOoJbliee
5.2 U HauMEHbIIee 3Ha4YeHHWs Habopa YHCIOBBIX JaHHbIX. IlpuMmepsl ciay4aiiHOM
W3MEHYHBOCTH
CrnyuaitHblil SKCTIEpUMEHT (OIBIT) U cilydaiiHoe coObiThe. BeposTHocTs 1 yacTora. Ponb
5.3 MAJIOBEPOSITHBIX U TNPAKTHUYECKH JOCTOBEPHBIX COOBITHI B IMpHpoOJAE M B OOIIEeCTBE.
MomneTta u urpanbHasi KOCTb B TEOPUH BEPOSTHOCTEN
I'pad, Bepmmua, pedbpo. Cremenp BepmuHbL. Yucino pédbep W cymmapHasi CTENeHb
54 BepunH. [IpencraBnenue o cBszHoctu rpada. Lenu u nukisl. Ilytu B rpadax. O6xoxn
rpada (siinepoB myth). [Ipencrasienne o0 opueHTHpoBaHHOM rpade. Pemenue 3agau ¢
MOMOIIIBIO TpadoB
6 I'eomeTpust
6.1 HauanbHble moHsTHs reomeTpun. Touka, mpsMasi, OTpPe3OK, Jyd. Yroi. Buabl yrios.
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BepTtukanbHpie ¥ cMmexHble yribl. buccekrpuca yria. JlomaHas, MHOTOYrOJbHUK.
[Tapaju1eIbHOCTB U NEPIEHAUKYISIPHOCTD IPSIMBIX

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOM cummerpuu. llpumeps

6.2 CUMMETPHUU B OKPYKAIOILEM MUPE

63 OcCHOBHBIE TOCTPOEHUS C IOMOIIBIO LUPKYJI U JIMHEWKH. TpeyronbHuUK. Beicora,
MeraHa, OMCCeKTpHUCca, MX CBOMCTBA

6.4 PaBHOOEIpeHHBIN U pABHOCTOPOHHUM TpeyrojJbHUKHU. HepaBeHCTBO TpeyroibHUKa

65 CBoiicTBa ¥ TpHU3HAKH PAaBHOOEAPEHHOTO TpeyronbHUKa. [Ipu3HakKM paBeHCTBa
TPEYrOJIbHUKOB

6.6 CaolicTBa U IpU3HAKHU NapajllebHbIX IpsAMbIX. CyMMa yIJIOB TpeyroyibHUKa. BHeniHue
YTJIbl TPEYTOJIbHUKA
IIpssmoyronbHblil TpeyrojJbHUK. CBONCTBO MeOUAaHbl NPSMOYIOJBHOIO TPEYTrOJbHHKA,

6.7 IIPOBEACHHON K TUnoTeHy3e. IIpu3Haku paBeHCTBAa NPAMOYTOJIbHBIX TPEYTOJBHHUKOB.
[IpsiMOyTONIBHBIN TPEYTONBHUK € yIiaoM B 30°
HepaBeHncTBa B TreomMeTpHM: HEPaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE

6.8 JOMaHOW, TeopemMa o OonbmieM yrie W OONbIIEH CTOpPOHE TPEYroJIbHUKA.
[lepneHIUKYISIp ¥ HAKJIOHHAS

6.9 I'eomeTprueckoe MecTo TO4YeK. buccekTpuca yriia U CEpeJUHHBIA NEPHEHAMKYISAP K
OTPE3KY KaKk FreOMETPUUECKHE MECTa TOUEK

6.10 OKpy)XHOCTb M Kpyr, XOpJa M JuameTp, MX CBoicTBa. B3amMmHoe pacnosioxeHue
OKPY>KHOCTH U npsiMoii. KacarenbHast U cexyIas K OKpy>KHOCTH

6.11 OKpyXHOCTb, BIIHCaHHAas B yroJyi. Bnimcannas u onucaHHasi OKPY>KHOCTH TPEyTroJbHUKA

8 KIIACC

IIpoBepsieMble  TpeO0OBaHHA K  pe3yJbTaTaM  OCBOCHHMSI OCHOBHOM
00pa3oBaTeIbHOM MPOrPpaMMBbI

Kon
nposepsie- | IIpoBepsieMble mpeAMeTHBbIE Pe3yJIbTAThI OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOM
MOT0 NporpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTarTa
1 Yucna v BBIYUCICHUS
Hcnonb30BaTh HavadbHbBIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENbHBIX YUCEN AJIS
11 CPaBHEHHUsI, OKPYTJICHUS U BBIUMCICHUN, N300paXaTh AEMCTBUTEIbHBIC YUCIIA TOUKAMHU
Ha KOOPJAMHATHOM IIPSIMOU
[TpuMeHsTh MOHATHE apU(PMETUYECKOTO KBaJPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
1.2 KOPHM, UCHOJb3Ysl NMPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBIIOJHATH IpPeoOpazoBaHUs
BBIPKEHUM, COAEpKAIIUX KBaJIpaTHbIE KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEH
13 Hcnonp3oBarh 3anucu OONBIIMX W MaJbIX YHCET C MOMOIIBIO JECATUYHBIX Opodel u
creneHel yucia 10
2 Anrebpanyeckue BbIpaKeHHs
21 HpI/IMeHHTIz MOHATHE CTENEHU C IeNBIM TOKa3aTesieM, BBIIOJIHATH MpeoOpa3oBaHUs
BBIpAXEHHI, COIepIKALUX CTENEHH C LIEIbIM ITOKa3aTeleM
29 BbINOTHATE TOXIECTBEHHbIE TPEOOpa30BaHUs pallMOHAIBHBIX BBIPAKEHHM Ha OCHOBE
MPaBUJI ACHCTBHIA HAJ MHOTOWJICHAMH U aNTeOpandecKuMu ApOoOsMH
2.3 PacknanpiBaTh KBapaTHBIA TPEXUIIEH HA MHOKUTEIHU
24 [IpumensaTh mTpeoOpa3oBaHWs BBIPAKEHUW [IJIS PEIICHUs pa3TUYHBIX 3a7ad W3

MAaTEMAaTUKH, CMCKHBIX IPECIMETOB, U3 peaJILHOfI IIPaKTUKH
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YpaBHEHUS 1 HEPABEHCTBA

Pemarp nuHeliHble, KBaJIpaTHbIE yPaBHEHUS U PAllMOHAIbHbBIC YPaBHEHUS, CBOSIINECS

3.1 K HUM, CUCTEMBI JIBYX YPAaBHEHHUH C ABYMS IEPEMEHHBIMU
[IpoBoaMTH MpOCTEHIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE
3.2 C IIPUMEHEHUEM rpaUuecKux MpeacTaBIeHUN (YCTaHABIMBAaTh, UMEET JIM YpaBHEHHE
WIHM CUCTEMA YPABHEHUM PEILIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE)
[lepexoautb OT ciaOBeCHON (OPMYIMPOBKH 33/a4 K e€ anreOpandeckoil MOJeNu ¢
3.3 IIOMOUIbIO COCTABJICHUS YPAaBHEHHs WJIM CHCTEMBl YPaBHCHWM, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJIYYEHHbIN pe3ysbTar
[IpumeHsATh CBONCTBAa UMCIIOBBIX HEPABEHCTB Ul CPABHEHUS, OLICHKH, pellaTh
3.4 JVHENHbIE HEPaBEHCTBA C OJHOW NEPEMEHHOM M MX CHUCTEMBbI, JaBaTh I'paUuecKylo
WUTIOCTPALIMIO MHOXECTBA PEIICHUN HEPABEHCTBA, CUCTEMbl HEPABEHCTB
4 DyHKIUU
[ToHumaTh M HUCHOJB30BaTh (YHKUMOHAJIbHBIE TOHATHS M SA3bIK  (TEPMHHBI,
4.1 CHUMBOJIMYECKHE OOO3HAUCHMsI), ONPEACTATh 3HAUeHHE (YHKIMH TIO 3HAYCHHIO
apryMeHTa, OIpeJelisATh CBOMCTBA (PYHKIMH 110 €€ rpaduky
492 Crpouts rpaduku 3eMeHTapHbIX GyHKUUN Buaa: y = k/x
' y=k/x, y =X?, y = X*, ¥ = |X|, onuchIBaTh CBONCTBA YMCIIOBOI (DYyHKIIUU 110 e€ rpaduKy
5 BeposiTHOCTB U cTaTUCTHKA
51 W3BnekaTh u mpeoOpa3oBBIBaTh HH(POPMAIUIO, MPEACTABICHHYIO B BHJE TaOJHII,
Jarpamm, rpaukoB, IPEeICTaBIIATh JaHHbIE B BHJIE TaOJIUL, TMarpaMm, rpauxkos
59 OnucelBaTh JaHHBIE C MIOMOILBIO CTATUCTUYECKUX MOKa3aTeNel: CpeJHUX 3HAUYEHUHN U
' Mep paccerBaHus (pa3Max, AUCIEPCUs U CTaHIAPTHOE OTKJIOHEHUE)
53 HaxonuTh 4acTOTBHl YMCIIOBBIX 3HAUYEHUM M 4YacTOThl COOBITHI, B TOM 4HCIE IIO
' pe3ysibTaTaM U3MEPCHHI U HAOII0 ICHUH
HaxonuTe BeposTHOCTH ciay4yailHBIX COOBITMII B ONbITaX, 3HAas BEPOSTHOCTHU
5.4 JJIEMEHTApPHBIX  COOBITUH, B TOM 4YHCIE€ B ONbITAX C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU
55 Hcnonb3oBath rpaduyeckue MOAEIU: IEPEBO CIYYalHOTO SKCIIEPUMEHTA, AUATPAMMBbI
Olinepa, yucaoBas npsmas
OnepupoBaTh MOHATUSAMU: MHO)KECTBO, TOJMHOKECTBO; BBIIIOJIHATH ONEPALUU HaL
5.6 MHOKECTBaMU: OOBEIMHEHHE, IE€PECEUEHUE, JONOJHEHUE; MEPEeUUCIATh 3JIEMEHTbI
MHO’KECTB, IPUMEHSATh CBOMCTBA MHOYKECTB
Hcnonb3oBath rpaduueckoe MpeacTaBIeHUe MHOXKECTB U CBA3EH MEXAy HUMH JUIS
5.7 ONMCAaHUS TPOLECCOB U SBICHUH, B TOM YHCJIE MPH pPEIIEHWH 3a7ady U3 JApPYTuxX
y4eOHBIX IPEAMETOB U KypCOB
6 I'eomerpust
6.1 Pacnio3naBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJLHUKOB, UX 3JIEMEHTHI, IOJIb30BAaTHCS UX
CBOMCTBaMH IIpU PELIEHUH FEOMETPUUECKUX 3a7a4
6.2 [IpumeHATh CBOMCTBAa TOYKM IEPECEUYEHMs] MeJUaH TPEYrojbHUKa (LIEHTpa Macc) B
pellIeHnu 3a1au
Bnanere mnoHsTHEM cCpenHEH IJMHUU TPEYrojbHUKA W TpameluH, MNPUMEHSTbh HuX
6.3 CBoﬁCTBaU IIpU pEIIeHUuH reomeTrpudeckux 3angad. llomp3oBarecs Teopemoit daneca u
TEOpEMOM O MPOMOPIHOHATIBHBIX OTpPE3Kax, NPUMEHATh MX JUIsl  pELIeHUs
IIPAKTUYECKUX 3a7a4
6.4 [TpuMeHsATh MPU3HAKY 11010011 TPEYTOJIBHUKOB B PELICHUN T€OMETPUUYECKHUX 33714
6.5 [Tonb3oBatbes Teopemoit Iludaropa ans peuieHus reOMETPUYECKUX U MPAKTHUYECKUX

3aaad. CTpOI/ITB MAaTCMAaTUYCCKYIO MOJCJIb B MPAKTUUCCKHUX 3a/JavdaX, CaAMOCTOATCIBHO
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JienaTh 4epTEX U HAXOIUTh COOTBETCTBYIOIINE JITTHHBI

Bnaners moHATUSMH CHHYCA, KOCHHYCA M TaHTE€HCa OCTPOrO YIyia MPSMOYTOJIbHOTO
TpeyroyibHUKA. [10J130BaTHCS ATUMU MOHATUSMHU ISl PELICHUS TPAKTUYECKHUX 3a/1a4

6.6

Berumcnsate  (pa3auYHBIME - CIIOCOOAMM) IUIOMIANb TPEYroJIbHUKA W TUIOIIATU
6.7 MHOTOYTOJIBHBIX (pUryp (MONB3YACh, T/I€ HEOOXOAUMO, KaJIbKyJasiaTopoM). [IpumeHsTh
MOJTyYEHHBIC YMECHHSI B MPAKTUICCKUX 3a/1a9ax
Brnagerh MOHSTHSMH BIMCAHHOTO W IIEHTPAIBLHOTO yIia, MCIOJIb30BAaTh TEOPEMBI O
6.8 BIIMCAHHBIX YIJIaX, yIJax MEXIy XOpAaMu (CeKYUIMMH) U YIiie MEeXKIy KacaTeJbHON U
XOpAOH TIPU PEIICHUU TeOMETPUICCKUX 3a/1a4

6.9 Bnagetp nNOHATHEM  ONHMCAHHOTO  YETBIPEXYTOJbHUKA, IPUMEHSATH  CBOMCTBA
' OINMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUH 3a]1a4

[IpumeHATh NOTy4YEeHHbIE 3HAHUS HAa IPAKTUKE — CTPOUTh MAaTEMaTHUYECKUE MOAEIH IS
6.10 3ajjay peaJbHOM XHU3HU M IPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHHS C IPUMEHEHUEM
000U TPUTOHOMETPHH (TIOJIB3YSCh, I7I€ HEOOXOIMMO, KAIBKYIIATOPOM)

HpOBepHeMBIe AJIEMEHTHBI COACPKAHUA

Kona ‘ IIpoBepsieMblii 3JIEMEHT COAECPKAHUS
1 Yucna u BBIYMCICHUS
11 KBagpatHbiif kopenb u3 uucna. [lonsarue o0 wuppauvoHambHOM uucie. JlecsaTuynbie
NPUOIMKECHUS UPPALMOHATBHBIX YHCEI
19 CpoiicTBa apu(MeTHUECKUX KBAJIPAaTHBIX KOPHEW W MX MPUMEHEHHE K MPeoOpa3oBaHUIO
YHCIIOBBIX BBIPAKEHUH U BBIYMCICHUAM. JlefiCTBUTENbHbIE YHCTIa
13 CreneHs ¢ 11ebIM MOKa3aTeseM U e€ cBoiicTBa. CTaHAapTHas 3alUCh YKCia
2 Anrebpanyeckue BEIpaKCHUs
2.1 KBagpaTtHblii TpEXuiieH, pa3ioskeHue KBaIpaTHOTO TPEXWICHA HA MHOKHUTEIH
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO ajiredpandeckoi Apoou
2.3 CrnosxeHue, BBIYMTaHUE, YMHOKEHUE, JIeJICHUE alre0panyeckux Ipooeit
2.4 PannonanbHble BeIpake€HUS U MX IpeoOpa3oBaHue
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 KBaapatHoe ypaBHeHue, popMyiia KopHel KBaapaTHoro ypaBHeHus. Teopema Buera
3.2 Perienue ypaBHeHM, CBOJSAIIMXCS K IUHEWHBIM U KBaIPaTHBIM
3.3 [Tpocreiinume ApoOHO-pallMOHATIbHbBIE YPaBHEHUS

I'paduueckas nHTepnpeTanysi ypaBHEHUH C JBYMs MEPEMEHHBIMH M CHCTEM JIMHEHHBIX
3.4 YPaBHEHUH C IBYMs IEPEMEHHBIMHU. [IprMephl pelIeHns] CUCTEM HEIMHENHBIX YPABHEHUH €
JBYMsI IEPEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YuncaoBbie HEPAaBEHCTBA U MX CBOWCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITEepeMEHHON

3.8 PaBHOCHIIPHOCTD HEPABEHCTB

3.9 JIuHelHbIe HEpaBEHCTBA C OJHON MEPEMEHHOI

3.10 | Cucrembl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN
4 DOyHKIIUA

41 [Tonarue ¢ynxmuu. O6IacTh OnpeneNeHuss U MHOKECTBO 3HaueHUH (yHkiu. CrocoOb!

3aanus QyHKIUN
4.2 I'paduk pynkuun. YreHue cBONCTB GyHKIMH 10 €€ rpaduxy
4.3 [Tpumeps! rpadgukoB GYHKIIHMA, OTpaXKarOIMIUX pealbHble IPOLECCH
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OyHKIMH, OMMCHIBAIOUINE MPSMYI0 M OOpaTHYIO MPOMNOPLIUOHAIBHBIE 3aBUCHUMOCTH, HUX

4.4
rpaduKu

4.5 OyHkuu y =x% y = X?

4.6 Oynkun y = [x, y = |x|

4.7 ['paduueckoe peuieHne ypaBHEHUH U CUCTEM YpaBHEHUI

5 BeposiTHOCTB M cTaTuCcTHKA

51 [IpeacrarneHue TaHHBIX B BUJIE TAOJIUII, TUarpaMm, rpaduKkoB

59 MHOX€eCTBO, JJIEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu Haa MHOXKECTBAMU:
00beIMHEHNE, TIEPECEUCHNUE, TOTTOJTHEHHUE

53 CpoiicTBa  omepamuii  HaJ  MHOXXECTBAMH:  IIEPEMECTUTENBHOE,  COYETATENbHOE,
pacnpeenuTeNnbHOe, BKIOYCHHUS

54 Hcnonb3oBanue rpaucbnqecxoro MPEJICTABICHUS] MHOXECTB U ONUCAHHUS pealbHbBIX
MIPOIIECCOB U SIBJICHUH, P PEILICHUH 33]1au.

55 W3mepenune paccemBaHusl JaHHBIX. Jlucrepcuss M CTaHIAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. [lnarpamma paccenBaHus
DOnemeHTapHble COOBITHS chnydaiiHoro omnbita. ChyyaiiHeie coObiTus. BeposiTHOCTH

56 coObITHIA. OMBITHI ¢ PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITUAMU. CITydaliHBINA BBIOOP.
CBsi3p MEXly MaJOBEpPOSTHBIMU M MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B HPUPOJIE,
00IIeCTBE U HAYKe
JepeBo. CBoicTBa JepeBbEB: €AMHCTBEHHOCTh IMYTH, CYIECTBOBAaHHE BUCSYEH BEPIINHBI,

5.7 CBSA3b MEX]y YMCIIOM BeplIuH U uucioMm pedep. [IpaBuno ymHoxenus. Pemenne 3amau c
MOMOIIIbI0 TpadoB

58 [IpotuBononoxkueie coObiTusA. Juarpamma DOinepa. OObeAuHEHHE U TEpEceueHUe
coObIThii. HecoBMecTHBIE cOOBITHS. DOpMYyIIa CIIOXKEHHS BEPOSTHOCTEH

5.9 VYcnoBHast BeposiTHOCTb. [IpaBuiio ymHoxenus. HesaBucrumpie coObITHS

510 [IpencraBnenne SKCIeprMEHTa B BHUJAE JepeBa. PemieHne 3agad Ha HaxOXICHUE
BEPOATHOCTEH C TOMOIIIBIO IepEBa CIy4alHOTO SKCIIEPUMEHTA, Tuarpamm Diinepa

6 I'eomeTpust

6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpaneuns, paBHoOOKast Tparneys, e€ CBOMCTBa U nMpu3HaKku. [IpssMoyroapHast Tparemnus

6.4 Meron yaBoenuss Menuanbl. LleHTpanpHas cummerpus. Teopema daneca u Teopema O
MIPOIMOPIIMOHAIIBHBIX OTPE3Kax

6.5 Cpennue TUHUM TpeyroibHUKA U Tpanenun. L{eHTp Macc TpeyronpHuKa

6.6 [Tonobue TpeyronbHUKOB, KOdPduimienT noaodus. [IpuzHaku mogo0Ous TPEyroJbHUKOB.
[TpumeneHHEe TOT00MSI IPH PEIICHUH MTPAKTUICCKIX 331a9

6.7 DopMymbl I TIOMIAAN TPEYTONBHIKA, MapajienorpaMmma, pomoa u Tpanernuu

6.8 CoiicTBa miomajeii reomerpudeckux ¢uryp. OTHOIIEHUE TUIOIIA e MOJOOHBIX GUTYD

6.9 Brruncnenue miuomaaei TpeyroabHIKOB M MHOTOYTOJILHUKOB Ha KJIeTUaTol Oymare

6.10  Teopema [Iudaropa. Ilpumenenue reopemsl [ludaropa npu pemeHnn MpakKTUYECKUX 33124

6.11 CuHyCc, KOCHMHYC, TAaHT€HC OCTPOTO YIlia MPSIMOYTOJBLHOTO TpeyroabHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOKIAECTBO. TpuronoMerpudeckue GyHkmuu yriios B 30°, 45° u 60°

6.12 BrucanHble U LEHTpalIbHBIE YIJIBI, YTOJ MEXKAY KacaTenbHOW U XOpJOW. YTJIBI MEXIY
XOpJAaMH U CEKYIITUMHU

6.13  BrnmcaHHBIC U OTMCAHHBIC YETHIPEX YTOTHHUKHI

6.14 B3aumHoe pacnonoxkeHue AByX OKpyxkHocTed. Kacanue oxpyxHocTedt. OOmue

KaCaTCJIbHBIC K ABYM OKPYXXHOCTAM
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9 KIIACC
IIpoBepsiemble  TpeOOBaHUSI K  pe3yJabTaTaM  OCBOCHHSI OCHOBHOM

o0pa3oBaTeJbHON MPOrpaMMBbI

Kon
npoBepsi- IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHs OCHOBHOI 00pa3oBaTe1bHOI
e€MOoro MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHUsA
pe3yJabTara
1 Yucna v BIYKCICHUS
11 CpaBHUBaTh U YIOPSAIOUYMBATh PallMOHAJIbHBIE U HPPALMOHAJIbHBIE YUCIIa
19 Bemonssars apI/I(i)M?TI/I‘-IeCKI/Ie JEWCTBUS C pallMOHAJIbHBIMU YHCIIAMH, COUETasi yCTHBIC
U IUCbMEHHbIE TPUEMBI, BBIIIOJIHATH BBIYUCICHUS C HPPALIMOHAIBHBIMU YHCIIAMHU
13 Haxonute 3HaueHus CTeneHefi C LEJbIMM IIOKa3aTeIsIMH U KOpPHEH, BBIUUCIATH
3HAYECHUS YUCIOBBIX BBIPAKCHHUN
14 OKpyrisTh JeMCTBUTENBHBIE HCIIA, BBIIOIHATL IPUKHIKY PE3ylbTata BBIUMCIICHUI],
OLIGHKY YHMCIIOBBIX BBIPAKEHUH
2 YpaBHeHUs U HEpaBEHCTBA
21 Pemate nMHE#HBIE W KBaJpaTHBIE ypPaBHEHHWs, YPAaBHEHUS, CBOISIIMECS K HHM,
npocTeime ApoOHO-palMOHAIbHbBIE YPaBHEHUS
29 Pematp CHCTEMBI /IBYX JMHEWHBIX YPABHEHUH C IByMs [EPEMEHHBIMH 1 CHCTEMBI ABYX
YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHUE HE SIBJISACTCS JIMHEHHBIM
23 Pemate TekcToBBIE 3amaun aJIF€6paI/I‘I€vCKI/IM CIOCOOOM C TOMOIIBIO COCTAaBJICHUS
YPaBHEHMsI WM CUCTEMBI JIBYX YPaBHEHHH € ABYMs IEpEMEHHBIMU
[TpoBoauTH MpoOCTEHIINE UCCIIEOBAaHUS YPABHEHUI U CUCTEM YPAaBHEHMI, B TOM 4HCIIe
2.4 C TIPUMEHEHHEM TpaQHuuecKUX MPEACTaBICHUN (HampuMep, YCTaHABIMBATh, UMEET JIH
YpaBHEHME WJIM CUCTEMa YPAaBHEHUM pelleH s, €CJIM UIMEET, TO CKOJIBKO)
25 Pemate nunelHbIC HEPABEHCTBA, KBa/IPATHBIC HEPABEHCTBA, n300pakaTh pelIeHne
HEpaBEHCTB Ha YUCIIOBON MPSMOM, 3aIIMCHIBATh PELICHHUE C IOMOIIbIO CHMBOJIOB
Pemate cucTeMbl JMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAOLIUE
2.6 KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIICHUE CHUCTEMbl HEPABEHCTB HA YHCIIOBOM
IpPSIMO, 3aITUCBIBAaTh PellIeHHEe C TTOMOIIbI0 CUMBOJIOB
2.7 Vcnonb30BaTh HEPABEHCTBA MPU PEIICHUH pa3IMYHbIX 33]a4
3 OYHKIIH
Pacnio3naBath  (yHKIMM  HM3y4eHHBIX  BHMJOB. [loKka3biBaThb  CXeMaTUYECKH
31 pacrosoXeHue Ha KOOPIUHATHOM MJIOCKOCTH rpagukoB QyHKIMA Buaa: Y=KX, y=kx+b,
y=k/x, y=ax?+bx+C, B 3aBUCHMOCTH OT 3HaueHUIl KOI()(HUIUECHTOB, OIUCHIBATH
CBOICTBa PYyHKIMI
39 [Toxa3pIBaTh CXeMaTHYECKU PACIIOJIOKEHUE Ha KOOPJMHATHOW IJIOCKOCTU TIpaduKOB
bynknuii Buma y = VX, Y = [X| 1 OMUCHIBaTh CBOMCTBA (DYHKITHIA
33 CrtpouTh U M300pakaTh CXeMaTHYECKU rpaduKu KBaApaTHUHBIX (DYHKIIHIA, ONTHCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMA MO UX rpadukam
34 Pacno3naBare KBagpaTHuHyI0O (QYHKLIUIO 10 ¢OopMyne, HNPUBOAUTH IPHUMEPHI
KBaJ[PAaTUYHBIX QYHKIIUI U3 peaTbHOM KNU3HHU, (PU3HKH, TEOMETPHH
4 ApudmeTrndeckasi 1 reoOMeTpUYeCcKasi IpoOrpeccuu
41 PacriozHaBaTh apuMeTHUECKyI0 W TEOMETPUYECKYI0 TMPOTPECCHH TIPU pa3HBIX
crioco0ax 3a7aHus
42 BbINONHATE BBIUMCIIEHUS ¢ UCHOIB30BaHUEM (OpPMYIN N-TO WieHa apu(METHUECKONH U

FCOMCTquCCKOﬁ HpOTpCCCHf/'I, CYMMBI IIEPBLIX N YJICHOB
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4.3

I/I3o6pa>1<aTL YJICHBI ITOCJICA0BATCIPHOCTH TOYKAaMH Ha KOOp,HHHaTHOfI IIJIOCKOCTH

4.4

Pemate 3amauM, cBsi3aHHBIE C YMCIOBBIMHU IIOCJIEIOBATENBHOCTAMHU, B TOM 4YHCIE
3aJaud W3 pealbHOM JKM3HM (C HCIOJNB30BAHMEM KaJBKYIATOpa, IU(PPOBBIX
TEXHOJIOTHIA)

BCPOHTHOCTB U CTAaTUCTHUKA

5.1

W3Bnekath W TMpeoOpa3oBbIBaTh WHGOPMAIHMIO, MPEICTABICHHYI0 B Pa3IHYHBIX
UCTOYHUKAX B BUAC TaONHIl, AuUarpamm, rpadukoB, MPEACTABISATh JAHHBIE B BUJC
TabnuI, TUarpamm, rpaduKoB

5.2

5.3

5.4

Pemiate 3a1aun opraHu30BaHHBIM EPeOOPOM BAPUAHTOB, & TAKXKE C UCIIOJIb30BAHUEM
KOMOMHATOPHBIX ITPaBWJI U METOJIOB

Hcnonp30BaTh omnucareabHble XapaKTEPUCTHKU JII MAacCUBOB UYHCIIOBBIX JIaHHBIX, B
TOM YHCJIE CPETHHE 3HAUCHUSI U MEPHI PacCEUBAHUS

HaxomuTh dYacTOTBHl 3HAYCHW W YacTOTBI COOBITHS, B TOM YHCIE TOJb3YICh
pe3ylbTaTaMy MPOBEAEHHBIX U3MEPEHUI 1 HA0II0IeHU ]

5.5

HaXOI[I/ITL BCPOATHOCTHU CJ'Iy‘I&fIHBIX COOBITUH B HU3YYCHHBIX OIIbITaAX, B TOM YHUCJIC B
OIbITaX C PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMHA CO6I>ITI/I$IMI/I, B CCpUAX HUCIBITAaHUH 0
IEPpBOro ycClicxa, B CCpUiax HCIIBITAaHUI EepHy.]'IJ'II/I

5.6

HNmets MMpCACTAaBJICHHUC O CHy‘IﬂﬁHOﬁ BCIIMYMHEC U O paClIpCaACIICHUN BCpOHTHOCTeﬁ

5.7

Hmets npencTaBieHne O 3aKOHE OOJIBLIMX YUCE KaK O MPOSIBICHUM 3aKOHOMEPHOCTH
B CIIy4aliHOM U3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YHMCET B IPUPOJIE U OOIIECTBE

I'eomeTpus

6.1

6.2

6.3

6.4

6.5

6.6

6.7

3HaTh TPUTOHOMETpHUYECKHE (YHKIUU OCTPBIX YIJIOB, HAaXOAWTh C HX IMOMOIIBIO
pa3lInYHbIE DJIEMEHTHI MPSMOYTOJIBHOTO TPEYTrOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxomuTh (C HOMOIIbIO KaJbKyNATOpa) JUIMHBI W YIJIBL JUIS
HeTaOJIMYHBIX 3HAYCHHUI

ITonp30BaThCs q)OpMy.]'IaMI/I NpUBCACHHA W  OCHOBHBIM TPUTIOHOMETPHUYCCKUM
TOXACCTBOM JJId  HaAXOXIACHUSA COOTHOILIEHUM MCKAY TPUTOHOMECTPUUCCKUMU
BCIIMYNHaAMU

Hcnonn3oBaTh TCOPEMbI CHUHYCOB MW KOCHHYCOB JJid HaXOXACHUA Pa3JIMYHBIX
QJIECMCHTOB TPCYTOJIbHUKA («pemeHne TPCYTOJIBHI/IKOB»), IMPUMCHSATH UX IIPpU PCHICHUU
TCOMECTPHUICCKUX 3aaa4d

Brnagers mnoHsTHSIMEH 1npeoOpa3oBaHUs MOJO0MS, COOTBETCTBEHHBIX JJIEMEHTOB
noao0HbIX (uryp. Iloap3oBarbest cBoWcTBaMM 1M0100UST POU3BOJIBHBIX (QUTYP, YMETh
BBIUNCIIATh JUIMHBI M HAXOAWTh yIibl y MoAoOHbIX ¢uryp. Ilpumenars cpoiicTBa
noJo0us B MPaKTUYECKUX 3a/layax. YMeTh MPUBOJAUTH MPUMEpPHI NOJOOHBIX (GUTYp B
OKPY’KaroIeM MUPE

[Tonp30BaTbCs TEOpEMaMM O MPOU3BEACHUHN OTPE3KOB XOPJ, O IPOU3BEIECHUN OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTelIbHON

[Tonb30BaThCs BEKTOpaMM, MOHHMMATh MX TE€OMETPUYECKUH M (DU3MUECKUN CMBICI,
OPUMEHATh WX B pPEIICHHMM TI'eOMETPUYECKUX U (u3ndeckux 3aaad. I[IpumeHsTH
CKAJIIPHOE MPOU3BEICHUE BEKTOPOB /ISl HAXO0K/ICHUs UIMH U YIJIOB

[Tonp30BaTbCcs METOAOM KOOPAMHAT HA IUIOCKOCTH, INPUMEHSATH €r0 B PEHICHUU
F€OMETPUYECKUX U ITPAKTUUYECKUX 3a/1a4

6.8

Bramers NoHATHAMM NPAaBUIBHOIO MHOTIOYTOJIBHHKA, IJIMHBI OKPYXKHOCTH, [UIMHBI
JIyTH OKPYKHOCTH W PaJMAHHOW MEpBI YIJIA, YMETh BBIYMCIIATH IJIOIMIAb KPyTra U €ro
yacteil. [IpuMeHsTh N0JlydeHHbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax

6.9

Haxoaute ocu uiaM HEHTpBl CUMMETPUHU (PUTYp, TIPUMEHSTH ABMIKEHHS IUIOCKOCTH B
MIPOCTEUIINX CITYYasiX
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6.10

[TpuMeHSTH MOTyYeHHBIC 3HAHUS Ha MIPAKTHKE — CTPOUTh MaTEMATUICCKHE MOJICITN JIJIst
3a/1a4 pearbHOU )XKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C IPUMEHEHUEM
noAo0uss W  TPUTOHOMETPHYECKUX (QYHKIUKA (TONB3YysSICh, TJ€ HEO0OXOIAMMO,
KaJIbKYJIATOPOM)

HpOBepﬂeMl:.Ie JIEMEHTHBI COACPKAHUA

Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BBIYMCICHUS
11 PanyonaneHble 4Kciaa, MppalMoOHAIbHbIE YHCIIA, KOHEUHbIE M OECKOHEUHbIE JIECSTUYHbIE
npobu
MHOXeCTBO JCHCTBUTENBHBIX YHCEN, JCHCTBUTENIBHBIE YHUCIA KaK OECKOHEUHBIE
1.2 JecaTuyHble  JpoOu. B3auMHO OAHO3HAUYHOE COOTBETCTBUE MEXKIYy MHOXKECTBOM
JEHCTBUTENBHBIX YHCET U KOOpAMHATHON NpsiMOoi. CpaBHEHHE JEHCTBUTENBHBIX YHCET
1.3 Apudmernueckue 1eHCTBHS C ICHCTBUTEIBHBIMHI YHCIAMH
W3mepenusi, npuOIMKEeHUs, OLEHKH. Pa3Mmepbl OOBEKTOB OKpPYKAIOLIEro MHpA,
14 JUTMTENIEHOCTh TIPOLIECCOB B OKpYyXatomem mupe. [IpuOmmkéHHOe 3HAaYeHHWE BEITUYMHBI,
TOYHOCTh npubmmxkeHus. Oxpyrinenue uyucen. Ilpukuaka W OLEHKAa pe3ylabTaToB
BbIUMCICHUM
2 YpaBHeHUs U HEpaBEHCTBa
2.1 VYpaBHEHUs ¢ OAHOM IEpEMEHHOM
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHUH, CBOJAIIUXCS K KBaJAPAaTHBIM
24 bukBanpatHoe ypaBHeHMe. [Ipumepsl pelieHuss ypaBHEHUN TPEThEN U YETBEPTOU CTEIIEHEN
pa3oKEHUEM Ha MHOXKUTEIH
2.5 Pemenne npoOHO-paIlOHANIBHBIX YpaBHEHHHA
2.6 Cucremsbl ypaBHEHUH
2.7 VYpaBHeHME ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMU
29 Pemienne cucrteM nByX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEMHOE, a JIPyroe — BTOPOM
CTETEHU
2.10 TI'paduyeckas nHTEpHpETAHS CUCTEMBI yPaBHEHHUH C TBYMS NIEPEMEHHBIMH
2.11  PemeHue TEKCTOBBIX 3aJ1a4 alreOpandecKuM Criocooom
2.12  YwucnoBble HEPaBEHCTBA U UX CBOWCTBA
2.13  PemieHue TMHEHHBIX HEPABEHCTB C OJTHOW MEPEMEHHOMN
2.14  PemeHne cUCTEM JIMHEHHBIX HEPABEHCTB C OHOM IMepeMEeHHON
2.15  KBasapaTHble HEpaBEHCTBA
2.16  I'paduyeckas nHTepHpeTalys HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs NIEPEMEHHBIMU
3 OyHKIIH
31 Ksanparuunas ¢ynaknus, e€ rpaduxk u cBoiictBa. Ilapaboma, KOOpAMHATHI BEPIIHMHBI
napaboJibl, 0Cb CHMMETPHUH 1MapadoIIbl
3.2 ['paduku Gynkumii y=Kkx, y=kx+bu ux coiicra
3.3 I'paduku Gynkumii y=k/X, y = X° 1 ux cBoiictBa
3.4 I'paduku QyHKIIMI, M UX CBOWCTBA
4 YucnoBble IOCIEN0BATENBHOCTH
41 OnpeneneHne W CIOCOOBI  3a/laHUSl  YMCIIOBBIX  IOCIENOBAaTEIbHOCTEH. 3amaHue

MOCJIEIOBATEILHOCTH PEKYPPEHTHOU popMyIioi U hopmysoit N-ro dieHa
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Apudmerndeckass mporpeccusi. DopMysibl N-TO 4ieHa apuPMETHUSCKONH MPOTPECCHH,

4.2 CYMMBI IIEPBBIX NUJIEHOB

43 I'eomerpuueckas nporpeccus. @opmylsibl N-ro 4wieHa reOMETPUYECKON MMPOrPECCUU, CYMMBI
NEPBBIX NWICHOB

4.4 N300pakeHre wWIEHOB apU(PMETUYECKOH M TeOMETpPUYECKOM NpOorpeccuil TodykamMH Ha
KOOPJAMHATHOM IJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIA POCT

4.5 C110KHbI€ IPOLIEHTHI

5} BeposiTHOCTB U cTaTUCTHKA

51 [IpencraBieHne naHHBIX B BUJE TAOIULL, AUAarpaMm, rpauKoB, HHTEpIpPETaLMs JaHHbIX.
Urenue 1 mocTpoeHue Talull, IMarpamMm, TpaguKoB MO PeaJbHBIM TaHHBIM

5.2 [TepecranoBku U akTopua

5.3 CoueTaHus U YUCIIO COUCTaHUN

5.4 Tpeyronbuuk Ilackans. Pemenue 3ana4 ¢ ncnosib30BaHUEM KOMOMHATOPUKHU

55 I'eomerpuueckas BepossTHOCTh. CitydaifHbIi BBIOOP TOUKH U3 (PUTYPHI HA MJIOCKOCTH, U3
OTpe3Ka U U3 IyTd OKPY>KHOCTH

5.6 HcneiTanue. Ycnex u Heynada. Cepust HCIIBITAHUH 10 IEPBOTO ycIexa

5.7 Cepus ucnsitannii bepaymm. BepositHoctr coObITHil B cepun ucnibiTanuii bepuysm

5.8 CrnyyaiiHas BeJIMUMHA U paclpeiesieHue BEpOsSTHOCTEN

59 MaremaTtuueckoe oxuaanue u aucrepcus. [Ipumepsl MaTeMaTH4eCKOro 05KUIaHUS KaK
TEOPETUYECKOI0 CPETHETO 3HAYCHMSI BEIMYMHBI

510 MaremaTnueckoe 0KUIAHUE U AUCTIEPCHS] CITy4YallHOW BEJTMYHMHBI «YHUCIIO YCIIEXOB B CEpUU
ucnbpITaHui bepHyimm»

511 [TonsiTie o 3akoHe OonblIuX yncell. M3Mepenne BeposITHOCTEN ¢ OMOMIbIO 4acToT. Ponb u
3HaYeHHE 3aKOHA OOJIBIINX YHUCEN B IPUPOE U OOIIECTBE

6 I'eomerpust

6.1 Cunyc, kocunyc, Tanrec yrios oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXJeCTBO. POpPMYJIBI IPUBENAECHHUS

6.2 Pemenue tpeyronpsHukoB. TeopeMa KOCMHYCOB U TEOpeEMa CUHYCOB. Perienne
MPAKTUYECKHX 3aJa4 C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB

6.3 [IpeobpazoBanue mompoowus. [1og00Me COOTBETCTBEHHBIX AIIEMEHTOB

6.4 Teopema o npousBeieHUN OTPE3KOB XOPJI, TEOPEMbI O NPOU3BE/ICHHN OTPE3KOB CEKYIINX,
TeOpeMa O KBaJlpaTe KacaTeabHOU
Bekrop, nnuHa (MOAYINb) BEKTOpA, COHAIPABICHHBIE BEKTOPHI, MPOTHBOIOI0XKHO

6.5 HaIpaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIE€pAIH HaJ|
BEKTOpaMH. Pa3noskeHne BeKTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOPAM

6.6 Koopaunats! Bektopa. CkanisipHOE IPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JIJIsl HAX0XKICHUS
JUIMH U YTJIOB
JlexapToBbI KOOPANHATHI HA TUIOCKOCTH. Y paBHEHMSI IPSIMOM U OKPYKHOCTH B

6.7 KOOpJMHATaX, MepeceueHrue OKPYKHOCTEH U mpsiMbIX. MeTo1 KOOpAUHAT U €T
IIPUMEHEHNE

6.8 [IpaBusIbHBIE MHOTOYTOJIBHUKH

6.9 Jlnnna OKPYKHOCTH. I'pangycHas u paguaHHas Mepa yria, BBIYMCIEHUE AJIUH 1yT
OKPYKHOCTEM

6.10  Ilmomanmp Kpyra, CEKTOpa, CETMEHTa

6.11 JIBMKEHUS IIJIOCKOCTH M BHYTPEHHHE CUMMETPUU UTYp (37I€MEHTapHbIe IPEACTaBICHNU).

[TapasensHeIil nepeHoc. IloBopot
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INEPEYEHb (KOAU®UKATOP) IMMPOBEPSIEMBIX TPEBOBAHUI K
PE3VJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOU
ITPOTPAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS U DJIEMEHTOB
COJIEP’KAHHUSI IO MATEMATHKE

J1Jist TpOBEICHUSI OCHOBHOT'O TOCYIapCTBEHHOr0 dK3aMeHa 10 MaTeMaTuke (raiee
— OI'D mo MareMaTHWKe) HCIONB3YeTCS IMepedeHb (KOAU(HUKATOp) MPOBEPSEMBIX
TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOW IMPOrpPaMMBbI
OCHOBHOT'O 00TIET0 00pa30BaHUs 1 AIIEMEHTOB COJCPKAHMUS.

IIpoBepsiemble Ha OI'D mo MaremaTnke TpPeO0OBaHUSI K Ppe3yJbTaTam
OCBOCHHMSI OCHOBHOIl 00pa30BaTeJIbHOH TMNPOrpaMMbl  OCHOBHOIO  00IIero

oOpa3zoBaHusi
Kon .
HDOBeDs] IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHOI
posep 0o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOT'O 00111ero 00pa30BaHMsl HA OCHOBeE
eMoro
o1rocC
TpeOOBaHMS

YMeHHE OmIepupoBaTh IOHATUAMU: MHOXECTBO, IOAMHOXKECTBO, OIIEpallUd Hal
MHOXKECTBaMH; YMEHHUE OIEpPHPOBATh MOHATUSMH: Tpad, CBA3HBIN Tpad, nepeso,

1 LUKJ, MPUMEHATh WX NPH DPELICHWU 3aJay; YMEHHE HCIOJb30BaTh rpaduyeckoe
IIPEACTABICHUE MHOXKECTB JUIsI ONMCAHUS PEAIBHBIX IIPOLECCOB W SIBICHUM, IIPU
peleHNH 3aJ1a4 U3 APYTUX Y4eOHbIX IPEIMETOB

YMeHue  omnepupoBaTh  MOHSITHUAMU: ONpelesieHue,  aKCuoMma,  Teopema,
JIOKA3aTebCTBO; YMEHHE pACMO3HABAaTh WMCTUHHBIE W JIO)KHBIE BBICKA3bIBAHUS,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHHWSA M OTpPULIAHUSA
BBICKa3bIBaHUH

YMeHnue onepupoBaTh MOHATUSAMU: HATYPaJIbHOE YUCIIO, IPOCTOE U COCTAaBHOE YHCIIO,
JEJIMMOCTb HATypajbHBIX YHCEN, IPU3HAKH JIETUMOCTH, 1IEJI0€ YUCIIO0, MOYJIb YHCIIA,
OOBIKHOBEHHasl ApoOb U JeCATUYHAs Ipo0b, CTAHJAPTHBIN BUJ YKCia, PAallMOHATIBHOE

3 YHCII0, UPPALUOHAIBHOE YHCIIO, apu(PMETUYECKUN KBaJgpAaTHBIM KOPEHb, yMEHHE
BBIMOJIHATE  JIEHCTBUS C 4YHCIaMM, CpaBHUBaTb U  YIHOPSJIOYMBATH 4YHCIa,
MIPE/ICTaBIATh YKC/ia Ha KOOPAMHATHON HpPSIMOM, OKPYIJIATh YMCIA; YMEHUE JIeaTh
IIPUKHJIKY U OLIEHKY pe3yJIbTaTa BRIYMCICHUN

YMeHue onepupoBaTh MOHATUSMU: CTETICHD C IIENIBIM MOKa3aTeneM, apupMeTHIeCKHA
KBaJIpaTHBI KOPEHb, MHOTOUICH, alireOpandeckasi ApoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypallbHOM CTeneHW OOIbIle eAMHMIIBI; YMEHHE BBIMOIHATH PACUETHI IO
dbopmynam, mpeoOpa3oBaHUS IENbIX, JIPOOHO-PAIMOHATBHBIX BBIPAKCHUN U
BBIPOKEHUI C KOPHSIMH, Pa3NOKEHUE MHOTOWICHAa HA MHOXHUTENH, B TOM YHCIE C
HCIIOJIb30BaHNEM (OPMYIT PA3HOCTH KBAJIPATOB M KBaJpaTa CyMMBI U Pa3HOCTH

YMeHHe omnepupoBaTh IOHATHUSMH: YHCIOBOE PAaBEHCTBO, YPAaBHEHUE C OJHOMN
[IEPEMEHHOM, YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM; YMEHUE PEIATh
JUHEIHbIE U KBaJlpaTHbIE ypaBHEHUS, JPOOHO-pallMOHANIbHBIE YPAaBHEHUS C OJHOMU
[IEPEMEHHOM, CUCTEMBI BYX JIMHEHHBIX YPABHEHUM, JTUHEHHBIE HEPABEHCTBA U UX
CUCTEMBbI, KBaJIpaTHbIE U TPOOHO-palliOHATbHbIE HEPABEHCTBA C OJIHOM MEpEeMEHHOM,
B TOM YHCIIE IIPU PELICHUM 3aJay U3 APYTUX INPEAMETOB U INPAKTUYECKUX 3a71ady;
YMEHHE HCIOJIb30BaTh KOOPJAWHATHYIO MPSAMYK) M KOOPJAMHATHYH IUIOCKOCTb IS
1300pakeHusl pellieHN ypaBHEHUH, HEPaBEHCTB U CUCTEM
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YMeHue omnepupoBaTh MOHATHUAMH: GYHKIUS, rpaduk (QyHKIUHM, HYIH (QYHKIUH,
NPOMEXYTKH  3HAKOMOCTOSIHCTBA,  IPOMEXYTKM  BO3pacTaHusi,  yOBIBaHUS,
HauOoJIbIIIee ¥ HAMMEHBIIICe 3HAUYCHUS (DYHKIMH, YMEHUE ONICPUPOBATH MOHITUSIMU:
npsMasi TPONOPIMOHATBHOCT, JHHEWHas (YHKUWSA, KBaapaTHyHas (QyHKIMS,
oOpaTHasi MPOIOPIMOHAILHOCTE, MMapaboiia, Turnepooia; yMEHUEe CTPOUTh rpaduku
GyHKUMH, HWCHONB30BaTh TrpaduKH A ONpEAETCHUS CBOWCTB MPOIECCOB U
3aBHCUMOCTEH, JUIsI PElIeHHs 3ajJa4d U3 JPYrHX YYeOHBIX MPEJAMETOB M pPealbHOMN
KU3HHU;, YMEHUE BBIPAXKaTh (POpMyIaMH 3aBHCUMOCTH MEXAY BEIMUMHAMHU

YMeHue omnepupoBaTh IMOHATHUSMHU: IOCJIEIOBATEIBHOCTh, apuMeTHYECKass WU
reoMeTpHuecKas Iporpeccuu; yMeHue UCIOJIb30BaTh CBOMCTBA
nocje0BaTeNbHOCTEeH, (OPMYIIBI CyMMBI W OOILEro 4WieHa MpHU pEIIeHUH 3ajad, B
TOM 4MCJI€ 3a]a4 U3 APYruX y4eOHBIX IPEIMETOB U pealbHON )KU3HU

VYMeHue peuath 3aJaud pa3HbIX TUIOB (B TOM YMCJE HA IPOLEHTHI, AOJIM U YacTH,
JBIDKEHUE, paboTy, IEeHy TOBApOB M CTOMMOCTD MOKYIIOK M YCIIYT, HAJIOTH, 33/1a4H U3
00JIaCTH YNpaBJICHUS JIMYHBIMM M CEeMEMHbIMM (PUHAHCAMHU); YMEHHME COCTaBJIATh
BBIPAKEHUS], YPABHEHHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 3a/1a4H, UCCIIEI0BATh
MIOJIyYEHHOE PELICHUE U OLIEHUBATh MPABION0J00HOCTh MOJIyYEHHbBIX PE3YJIbTaTOB

10

11

12

13

14

YMeHue onepupoBaTh MOHATUAMU: QUrypa, TOUKA, OTPE3OK, Mpsimasi, JIyd, JIOMaHas,
yrojl, MHOTOYTOJIbHUK, TPEYrOJIbHUK, pPABHOOCAPEHHBII M PaBHOCTOPOHHUU
TPEYrOJbHUKHU, TPSMOYTOJBHBIA TPEYroJbHUK, MeIuaHa, OWCCEKTpHCa W BbHICOTa
TPEYTOJIbHUKA, YETBHIPEXYTONBHUK, MapajuieiorpaMM, poMO, TPSMOYTOJIbHUK,
KBaZpar, Tpamenus; OKPYKHOCTb, Kpyr, KacaTelbHas; 3HaKOMCTBO C
MPOCTPAHCTBEHHBIMU (UTYpaMH; yMEHHE pelaTth 3aJadyd, B TOM YHUCIIE U3
MIOBCE/THEBHOM JKM3HM, HA HAXOXKJCHHUE I'€OMETPUYECKUX BEIUYUH C MPUMEHECHHEM
M3YYEHHBIX CBOMCTB GUryp u (hakToB

YMeHue onepupoBaTh MOHATUSMH: PABEHCTBO (UIYp, PaBEHCTBO TPEYIOJILHUKOB;
MapajuleIbHOCTh U MEPHEeHJIUKYJISIPHOCTh MPSMBIX, YIOJd MEXIy MPSMbIMH,
NEePIEeHANKYIISAP, HAaKJIOHHAs, MPOEKIus, 1ojgooue Guryp, nogooHble TPEyroJbHUKH,
CUMMETpHUsl OTHOCUTENIbHO TOYKM U TNPSIMOH; yYMEHHE pAaclo3HaBaTh PaBEHCTBO,
CUMMETPHUIO U ToJj00Ke (Huryp, napaieabHOCTh U MEPIEHAUKYISIPHOCTh NMPSMBIX B
OKpY’KaroIleM MHpe

YMeHue onepupoBath MOHATUSAMU: JUIMHA, PACCTOSIHUE, YToJl (BETUYMHA YIJla, CUHYC
U KOCHHYC yIJla TPEYrOJbHUKA), IUIOIA/lb; YMEHUE OLICHUBATh pa3Mepbl IPEIMETOB
n OOBEKTOB B OKPYXAIOUIEM MHpE; YMEHHE NPUMEHATh (DOpMYyNbl IepUMerpa H
IUTOINAJ MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTM U IUIOIIAAM Kpyra, oObema
MPSIMOYTOJIBHOTO ~TMapajljiesienuIiesia;, yMEHUE MPUMEHSITh NpPU3HAKU PABEHCTBA
TPEYTroJIbHUKOB, TEOPEMYy O CyMMeE YIJIOB TpeyroibHuka, Teopemy Ilucaropa,
TPUTOHOMETPUYECKHE COOTHOILIEHUS JJIs1 BBIUMCIIEHUSI UIMH, PACCTOSIHUH, MIoaaen
YMmenue uzobpaxarbh IUIOCKME (UIyppl M UX KOMOWHALMU, MPOCTPAHCTBEHHBIE
GUrypsl OT pyKH, ¢ MOMOUIbIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB
10 TEKCTOBOMY WJIM CUMBOJIBHOMY OITUCaHHIO

YMeHHne onepupoBaTh MOHATHSAMHU:  NPSIMOYTOJbHas CHUCTEMa KOOpAWHAT;
KOOPAMHATBI TOYKH, BEKTOpP, CYMMa BEKTOpPOB, IPOU3BEICHUE BEKTOpPA Ha 4YHCIIO,
CKAJIIPHOE MPOM3BEICHUE BEKTOPOB; YMEHUE MCIOJIb30BaTh BEKTOPBI U KOOPAUHATHI
JUIS TIPEACTABJICHUS JaHHBIX U PELICHUs 337a4, B TOM YHUCIE U3 APYTrUX y4eOHBIX
IIPEAMETOB U pPEaIbHOMN KU3HU

YMeHue onepupoBaTh MOHITHSIMH: CTOJIOUKOBBIE U KPYTrOBbIE TUarpaMMbl, TaOJINLIbI,
cpeaHee apudmeTnyeckoe, MeuaHa, HanOobllIee U HAaUMEHbIIIee 3HAUSHHs, pa3Max
4uiCcIOBOro HaOopa; yMeHHE H3BIEKaTh, MHTEPIPETUPOBATh U MPeoOpa3OBLIBATH
uHpOpMalMIO, MPEICTABICHHYI0 B TaOIMIIAX M Ha JuMarpamMMax, OTpPa)Karollyro
CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX IPOLIECCOB U SIBIICHUN; YMEHHE PAaClIO3HABATh
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HU3MCHYUBEBIC BEIMUYWHBI B OKPYKarOIIEM MUPEC

15

YMeHue omnepupoBaTh MOHATHSIMH: CIYYaHBIA OMBIT (CIy4alHBIA IKCIIEPUMEHT),
JJIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HCXOJ) CIy4allHOTO ONbITa, CIydaiHOe
COOBITHE, BEPOSATHOCTb COOBITHS; YMEHHE HAaXOJUTh BEPOSTHOCTU CIIy4alHBIX
COGBITI/Iﬁ B OIIbITaX C PAaBHOBO3MOYKHBIMH 3JICMCHTAPHBIMU COGBITI/ISIMI/I; YMCHUC
pelarth 3a7a4d METOJ0M OPTraHHW30BaHHOTO Mepedopa U ¢ UCIOJIb30BAHUEM IIPaBHIIa
YMHOXCHUA; YMCHUC OLCHHBATHL BCPOATHOCTU PCAJIbHBIX COGBITI/Iﬁ u HBHGHHﬁ,
MOHUMATh pOJIb MPAKTUYECKH JIOCTOBEPHBIX M MAaJIOBEPOSTHBIX COOBITUN B
OKpPY)KaroIlleM MHUpPE U B JKU3HH, 3HAKOMCTBO C MOHSTHEM HE3aBUCHUMBIX COOBITH;
3HAKOMCTBO C 3aKOHOM OOJIBIIHUX YKCEN U €r0 POJIbI0 B MACCOBBIX SIBICHUSIX

16

YMeHne BbIOMpATh TMOAXOMAIIMKA WM3YYEHHBIH METOJ JUIsl PEIICHHs 3aj]iayw,
MPUBOAUTH MPUMEPHl MATEMATHUUECKUX 3aKOHOMEPHOCTEM B MPUPOAE M KHU3HU,
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB MAaTEMAaTMKHM B MCKYCCTBE, OIMCHIBATH
OTJIeJIbHBIE BBIIAIONIMECS PE3yJbTaThl, MOJYUYECHHBIE B XOJI€ Pa3BUTHUS MaTeMaTUKU
KaK HayK{, NPUBOJUTH NPUMEPbl MATEMATHUUYECKUX OTKPBITUH W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON UCTOPUH

IlepedeHb 3J1eMEHTOB CO/IepP:KaHus, MpoBepseMbix HA OI'D mo maTtemaTHnke

Kon ‘ IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
1.2 OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLIEHThI, OECKOHEUHbIE IEPUOAUUECKUE APOOU
1.3 PannonanbHble yncna. Apudmernyeckue onepamnuu ¢ palMoOHaIbHBIMU YHCIAMU
14 JleiicTBuTenbpHbIE yncia. ApupMeTHYecKre oNepaluu ¢ JeMCTBUTEIbHBIMU YUCIIAMU
15 HpI/I6J'II/I)I(éI-£HBIe BBIYMCIICHUSI, NIPAaBUIa OKPYIJIEHMs, NMPUKUIKA U OLIEHKA pe3yibTaTa
BBIUMCICHUH
2 Anrebpanyeckue BbIpaKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHMSI C IEPEMEHHBIMHU )
29 Crenenp ¢ nenslM mnokasarteneM. CTeneHb ¢ pallMOHAIBHBIM IOKa3zaresneM. CBoiicTBa
CTETECHU
2.3 MHorousneHs!
24 Anrebpanueckast 1poOb
o5 Apudpmernueckuii KOpeHb HaTypaJbHOM creneHu. JlelicTBug ¢ apudmeTnyecKuMu
KOPHSIMHM HaTypaJIbHON CTETNIEHH
3 YpaBHEHMS 1 HEPABEHCTBA
3.1 Llenblie u 1poOHO-paloHalIbHBIE ypaBHEHUsl. CUCTEMBI U COBOKYITHOCTH YpaBHEHH
3.2 [enble u 1poOHO-paroHaNbHbIe HepaBeHCTBA. CUCTEMbI U COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemenune TekCcTOBLIX 3a1a4
4 YucnoBble OCIE10BAaTENbHOCTH
4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIENOBATEIFHOCTEN
4.2 Apudmernueckasi 1 reoMmeTpuyeckas nporpeccuu. opmyia ciI0XKHbIX IPOIIEHTOB
5 OYHKIMI
OyHKIMA, crnocoObl 3anaHus QyHkuuu. 'padux dynkumu. OO6nacte omnpeneiaeHus u
51 MHOXecTBO 3HadeHMd QyHkuuu. Hymn ¢yHkiumn. IIpoMexyTKu 3HAKOMOCTOSIHCTBA.
[IpoMeXyTKM MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl W MHUHUMYMbI (YyHKIHH.
Hauboubiiee u HanMeHblee 3HaUYeHUE (PYHKIIMU Ha TPOMEXYTKE
6 KoopauHatsel Ha IpsIMON U MIIIOCKOCTH
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6.1

Koopaunatnas npsimast

6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuyeckue GuUrypsl U UX CBOMCTBA

1.2 TpeyroabHHUK

7.3 MHOroyrojabHUKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenue reoMeTpuyecKkux BEJTUYHH

7.6 Bekropsl Ha I0CKOCTH
8 BeposiITHOCTB ¥ cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTh

8.3 KomOuHaropuka

8.4 MHuosxecTBa

8.5 I'padsr

@opMbl OpraHu3aluM y4eOHBIX 3aHATHIA: YPOK, JICKIUs, CEMUHAP, IKCKYpCUs, KOH(DepeHIus,

MMPAaKTUKYM, HAYYHO-UCCJIICAOBATCIIbCKAA pa60Ta, 3a4CT, TPCHUHTI, IMPOCKTHAA pa60Ta, 6606,[[3, urpa,

npakTuueckas pabora, JsiabopartopHasi paboTa, AUCKYCCHsS, OHJAWH KOHCYJbTAllUMs, TBOpUYECKas
MIPE3CHTAIMSI, CAMOCTOSATEIbHAST padoTa, KPYIJIBIH CTOJ, MacTepcKas, BUPTyaJIbHOE IYTEIICCTBHE U

T.O.
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