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IHosicuuTeaLHAA 3aNMUCKA

[Iporpamma mo MareMaTuke YriIyOJEHHOTO YPOBHS JUIsl OOYYaromUXCs Ha
YpOBHE cpeqHero obmiero odpazoBanusi paszpaborana Ha ocHoe ®I'OC COO ¢
y4€TOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHUW,  NPEIBABIAEMBIX K
MaTeMaTHYeCKOMY O0pa30oBaHWI0, W TPATUIIUNA POCCHUUCKOTO 00pa3oBaHMUS.
Peanuzanus mporpaMmbl 10 MaTeMaThke O00ECIeUMBAET OBJIAJICHUE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABJISIONIMMHU OCHOBY JIJIi CaMOPa3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHusl, IETOCTHOCTh OOIIEKYIBTYPHOIO, JUYHOCTHOTO U TO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH 00YUYaIOIIHUXCS.

B mporpamme mo MaremaTtwike YYTCHBI Hjaew W mojoxkeHus «Kormenmm
pa3BUTHS MaremaTudyeckoro oOpazoBanus B Poccuiickoit ®Denepanun». B
COOTBETCTBHUH C HAa3BaHUEM KOHIICTIIMU MaTeMaTH4Yeckoe 00pa3oBaHHE JOJIKHO, B
YaCTHOCTH, pemarh 3agady oOecrmedeHuss HEeOOXOIWMOTO CTpaHe dHcia
oOydJarommxcs, MaTeMaTH4ecKas TOJIOTOBKAa KOTOPBIX JOCTaTO4YHA  JUIs
NPOMOJDKEHNST ~ OoOpa3oBaHMsI 1O  PA3jIMYHBIM  HAMPABICHHUSM,  BKIIFOYAS
npenojaBaHue MaTeMaTHUKH, MaTEeMaTHUYeCKUE HCCIeoBaHus, paboTy B cdepe
WH()OPMAITMOHHBIX TEXHOJIOTHMM W JPYTUX, a TakKe OOecredeHus sl KaxJaoro
OoOy4JaroImerocss BO3MOXKHOCTH JOCTIDKEHHUS MAaTEMaTHYeCKOH TOJATOTOBKH B
COOTBETCTBUHM C HEOOXOJAMMBIM €My YpoBHeM. MIMeHHO Ha pelieHue 3TUX 3aaad
HalleJIeHa MPoTrpaMMa Mo MaTEMATUKE YIITyOJIEHHOTO YPOBHS.

B snoxy uudpoBoit Tpancopmaiiu Bcex chep uyenoBeUeCKor AesATebHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIei
MaTEMaTHYECKON IMOATOTOBKHA. DTO OOYCIIOBJICHO TEM, YTO B HAIIM JHHU PaCTET
YUCJIO CHEIUATbHOCTEH, CBA3AHHBIX C HEMOCPEACTBEHHBIM IMPUMEHEHHUEM
MaTeMaTUKH: U B chepe IKOHOMUKH, U B OM3HECEe, U B TEXHOJOTHUECKUX 00J1acTsIX,
U Jaxe B T'yMaHUTapHbIX cdepax. Takum o0OpazoM, Kpyr oOydaromuxcs, s
KOTOPBIX MaTeMaTHKa CTAHOBHUTCS 3HAYMMBIM TMpeAMETOM, (GyHIaMEHTOM
oOpa3oBaHMs, CYIICCTBEHHO pacmupseTcsi. B Hero BXOOIT HE TOJBKO
oOyuJaroluecs, MIAHUPYIONINE 3aHUMAThCS TBOPUYECKOH M HCCIIEIOBATEIbCKON
paboToii B 00siacTu MaTeMaTuKu, HHOOpPMATHKU, HU3HKH, SKOHOMUKH U B APYTHX
00JacTsaX, HO M T€, KOMY MaTeMaTHKa HY)KHa I UCIIOJIh30BaHUs B MPODECCHsX,
HE CBS3aHHBIX HEMOCPEICTBEHHO C HEM.

[IpuknagHas 3HAYMMOCTH MaTeMaTHUKHA OOYyCIIOBJICHAa TeM, 4YTO e¢
NPEAMETOM  SIBJISIOTCS  (yHIAMEHTAJbHBIC  CTPYKTYPHI ~ HAIIETO  MHpA:
MIPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHONICHMS, (DYHKIIMOHAIbHBIC
3aBUCUMOCTH W KaTETOPUH HEOINPEACIEHHOCTH, OT MPOCTEUIITNX, YCBAaUBAEMBIX B
HETMOCPEJICTBEHHOM OIBITE, JI0 JOCTAaTOYHO CIIOKHBIX, HEOOXOIUMBIX IS
pPa3BUTHS HAYyYHBIX U TEXHOJIOTHYECKUX HJel. be3 KOHKpEeTHhIX MaTeMaTHYEeCKUX
3HAHWM 3aTPyJHEHO TOHMMAHHE TMPUHILUIIOB YCTPOWCTBA M HCIOJIb30BAHUS
COBPEMEHHOW TEXHUKH, BOCTPUATHE M WHTEPIPETAIls pa3HOOOpa3HOM
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COLIMAJIbHOM, SKOHOMHUYECKOHM, MOJUTHYEeCKON HH(opMmanuu, ManodddexkTuBHa
MOBCEIHEBHAsA ~ MpaKTHuUecKas  JAesTenpbHOoCcTh. Bo  MHorux  cdepax
npoecCUOHANBbHON NIeITEIbHOCTH TPEeOYIOTCS YMEHHS BBIMOJIHATH PACUETHI,
COCTaBJISITh QJITOPUTMBI, TPUMEHATH (HOPMYJIBI, TPOBOAUTH T'€OMETPHUUECKHE
U3MEpEeHUsT M TIOCTPOECHUS, 4YHUTaTh, 0OpabaThiBaTh, MHTEPIPETUPOBATh MU
NPEACTaBIATh UHGOPMALIMIO B BUAE TAOMUI, AUMarpaMM U rpauKoB, MOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITHM.

OAHOBpEMEHHO C pacuidpeHueM cdep TNpPUMEHEHHs MaTeMaTHUKd B
COBPEMEHHOM O0IIecTBE BCE 00siee BaXHBIM CTAHOBUTCS MAaTeMaTHUYECKHA CTHIIb
MBILUICHUSI, TPOSABIIIONIMNACA B OMNPENCIEHHBIX YMCTBEHHBIX HaBBbIKax. B
IpOLECCe H3YYEHHMs] MaTEeMaTHUKU B apceHasl MPUEMOB U METOJOB MBIIIJICHUS
YelloBeKa €CTECTBEHHBIM 00pa3oM BKIIOUAIOTCS HMHAYKIUAA H  JASAyKIus,
o0oOlIeHe M  KOHKpETW3allus, AaHalu3 M CHHTE3, Kilaccuukamus Hu
cucreMarusanus, adcTparupoBaHue H aHajorus. OOBEKTbl MaTeMAaTHUYECKUX
YMO3aKIIOYeHUH, TpaBHJIa MX KOHCTPYHUPOBAaHUS PACKPHIBAIOT MEXaHHU3M
JOTHYECKUX TOCTPOEHUHM, CIIOCOOCTBYIOT BBIPAOOTKE yMEHUsS (OpMYIUpPOBATH,
00OCHOBBIBaTh M JOKa3bIBaTh CYKIEHUS, TEM CaMbiM (DOPMHUPYIOT JOTHYECKHIA
CTWIb MbIIUICHUS. Benymas posib MpUHAIIEKUT MaTeMaTHKe B (OPMUPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHTBI MBIIUIEHUS U BOCIUTAaHUU YMEHHUH JEeiCTBOBATH
M0 3aJaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh H3BECTHHIE W KOHCTPYHPOBATH
HOBbIe. B mpolecce pemieHust 3aJad — OCHOBBI JUIsl OpraHU3aluu y4eOHOM
JESITEIbHOCTH Ha ypOKaX MaTeMaTHUKU — Pa3BUBAIOTCS TBOPYECKAs W MPUKIIAIHAS
CTOPOHBI MBITIJICHUSI.

OOyueHne mareMaTuke JIaéT BO3MOXKHOCTh Pa3BUBATh y OOYYaOIIUXCS
TOYHYIO, PAallMOHAIbHYIO M MH(DOPMATUBHYIO pedb, YMEHHE OTOMpaTh Hamboliee
HOJIXOJSIINE SI3bIKOBbIE, CHMBOJIMUECKHE, IpapUuecKue CpeAcTBa AJis BhIpaXKEHUS
CYXJICHHI W HArJISAHOTO UX MPEICTABICHMS.

HeoOxoaumMbpiM ~ KOMIIOHEHTOM  OOIIEHl KyIbTypel B COBPEMEHHOM
TOJIKOBAaHMU  sBJIAETCA  O0OIlee 3HAKOMCTBO C  METOJAaMH  IO3HaHHS
JNEHCTBUTENLHOCTH, TMPEACTABICHUE O TMPEAMETe M METOJIeé MaTeMaTHUKH, ero
OTJMYUAX OT METOJOB €CTECTBEHHBIX M T'YMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX
OPUMEHEHUS MAaTEMaTHKHU JUJIsl PElIeHHUs HAayYHbIX U MPUKIAAHBIX 3a1ad. Takum
o0pa3oM, mMaTeMaTH4yeckoe OOpa3oBaHME BHOCUT CBOM BKJIAJ B (OpMHpPOBAHHUE
oO011e#t KyIbTYPBI YEJIOBEKA.

W3ydeHne MaTEeMaTHKH CIIOCOOCTBYET ACTETHMYECKOMY BOCHHUTAHUIO
YeJioBeKa, MOHMMAHUIO KPAcOThl U H3SIIECTBA MAaTEMaTHMUECKUX PACCYXKIEHUM,
BOCTIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

[IpuoputeTHbiMu 1ieTsiMH OoOydeHuss Marematuke B 10-11 kmaccax Ha
yrayOIE€HHOM YPOBHE MPOJOJIKAIOT OCTaBaThCS:



dbopMHpoBaHUE  IEHTPAJTBHBIX  MATEMAaTUYECKUX  TMOHATUH  (YHUCIIO,
BEIMYMHA, TeOMeTpudeckas (urypa, TMEepeMeHHas, BEpPOSTHOCTh, (YHKIHS,
IIPOU3BOJIHAS, UHTErpan), o0ecreynBaroImx IPEEMCTBEHHOCTh u
MEPCTIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHMs 00yUarOIINXCS;

MOJIBE/ICHHE O0YYarONIMXCA HA JIOCTYITHOM JIJIl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MATEMaTUKU M OKPYKAIOIIEr0 MHUpPa, MTOHUMAHUI0 MAaTEMAaTUKHU Kak
4acTH 00I1IeH KyJIbTYphI YEJIOBEUECTBA,;

Pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN 00yUaromuxcs,
MO3HABATENIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHUH, KPUTHUYHOCTH
MBIIUICHUS, UHTEPECA K U3YUCHUIO MATEMATUKU;

dbopmupoBaHue (HyHKIIMOHATLHON MAaTEMAaTHUYECKON TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTHYECKHUE aCMEKThl B PEabHBIX KU3HEHHBIX CUTYyallUsSIX U
IpU W3YYEHUU JPYTUX YYEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTEH, (QopMyIupoBaTh HMX Ha S3bIKE MaTeMaTUKU U CO37aBaTh
MaTeMaTUYECKHE MOJEIH, IPUMEHITh OCBOCHHBIM MaTeMaTUYECKHUI ammapar s
pelLIeHUs] TPAaKTUKO-OPUEHTUPOBAHHBIX 3aJlad, WHTEPIPETUPOBATh U OLECHHUBATH
MOJTYYEHHbIE PE3YIIbTATHI.

OCHOBHBIMHM JIMHHSIMU cojepxkaHusi Marematuku B 10-11 kmaccax
yIIyOJNEHHOTO YpPOBHSA  sIBIAIOTCA: «Yucnma © BBIYMCIHCHUS», «AireOpay
(«AnreOpanyeckue BBIpOKECHUs», «YPaBHEHHs U HepaBeHCTBa»), «Hawama
MaTeMaThyeckoro aHammsza», «l'eomerpusi» («['eomerpuueckue GUTYpbHl U UX
CBOMCTBa», «JVI3MepeHrne TreoMEeTpUYecCKUuX BeIuuyuH»), «BeposaTtHocTs W
CTAaTUCTUKAY». JlaHHbIE TMHUU PAa3BUBAIOTCS MAPAJIIENIbHO, KaXK/1asd B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOW, OJJHAKO HE HE3aBHUCUMO OJHAa OT APYroil, a B TECHOM
KOHTaKTe U B3aumojeuctBuu. Kpome »53Toro, ux oOBEIUHSIET JIOTHYECKAs
COCTaBJISAIIONIAs, TPAJUIMOHHO MpPUCYIIash MaTeMAaTUKE W IPOHU3BIBAIOLIAS BCE
MaTeMaTH4YECKHEe KypCchl M cojiepxkareiabHble JuHUU. ChopMyIUpOBAaHHOE BO
OI'OC COO TpeboBaHME «yMEHHE ONEPHPOBATH TMOHATUSIMH: OTMpECICHHE,
aKkCuoMa, TeopeMa, CIEeJICTBUE, CBOMCTBO, IMPU3HAK, JI0KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYIUPOBKH, yMeHHE (OpPMYJIHpOBaTH OOpaTHOE U
MPOTUBOMNOJIOKHOE YTBEPKACHUE, NPUBOAUTH NPUMEPhl U KOHTPIPUMEPHI,
WCIIOJIB30BaTh METOJ MaTeMaTH4YeCKOW HWHAYKIWHU, TPOBOJIUTH JOKa3aTeIbHbIE
paccykJeHUs NpH PEIIeHUH 3a7ad, OLEHUBATh JIOTUYECKYH MPABUIBLHOCTH
pacCyXJeHu» OTHOCUTCS KO BCEM Y4YeOHBIM KypcaMm, a (opMUpOBaHHE
JIOTUYECKUX YMEHHUW pacmpeenseTcs Mo BceM rojaM oOydeHHs Ha YpOBHE
cpeaHero ooiero oopa3oBaHus.

B cootBerctBUn ¢ ®I'OC COO maremMatuka SBISETCS 00sS3aTEIbHBIM
npeIMeTOM Ha JaHHOM ypoBHE oOpaszoBanus. Hactosmeit mporpamMmmoil 1o
MaTeMaTHKe MPpeayCMaTPUBAETCs U3ydeHne yueOHoro npeamera «MareMaTtrukay B
paMKax TpEX Y4eOHBIX KypcOB: «AJredpa U Hayajga MaTEMAaTUYECKOTO aHaJIU3ay,
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«I'eomeTpus», «BeposSTHOCTP W CTaTUCTHKa». DOpMHUpOBAaHWE JIOTHYECKHUX
YMEHUH OCYIIECTBIISECTCS Ha MPOTSHKEHUH BCEX JIET 00yUYEHHUS Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHHs, a 3JCMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEpKAHUE BCEX
HA3BaHHBIX BHIIIEC YYCOHBIX KYPCOB.

OO6miee KOMMYECTBO YACOB, HAMPABJICHHBIX HAa M3YYEHHWE MATEMAaTHKU Ha
yrayonenHom ypoBHe — 544: B 10 wiracce — 272 4vaca (8 gacoB B Hezaeno), B 11
Kiacce — 272 yaca (8 4acoB B HE/ICIIO).

IHJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOTI'PAMMBbI
IHO MATEMATUKE HA YPOBHE CPEJHEI'O OBLIET'O
OBPA30OBAHUSA
JINYHOCTHBIE PE3YJIBTATBI

1) Tpa)xmaHCKOTO BOCIMTAHHUS:

cOPMHPOBAHHOCTh  TPAXIAHCKOM  MO3UIUU  OOY4YalOIIerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HAa POCCHMCKOTO OOINECTBa, MPEICTABICHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUM,
poLeyp TPaKIAHCKOro oOImecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX
GyHKUUSIMU U HA3HAYCHUEM;

2) TaTPUOTHUYECKOTO BOCITMUTAHUS:
c(OPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW HJICHTUYHOCTH, YBaXXEHUS K
MPOLIJIOMY M HACTOSILIEMY POCCUMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONM MaTeMaTHUUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE OTUX JIOCTHHKEHUH B JPYrMX HayKaX, TEXHOJOTUsAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPAaBCTBEHHOTO  BOCIHUTAHHS: OCO3HAHUE  JIYXOBHBIX
IIEHHOCTEeH POCCUIMCKOTO Hapojaa, chOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI,
ATUYECKOTO TOBEEHHUS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHXKEHUM
HAayKH U JI€ATEIIbHOCTHIO YYEHOr0, OCO3HAHHWE JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOMYMBOTO OyayIIEro;

4) 5CTETHUYECKOTrO BOCIIUTAHUA:

ACTETUYECKOE OTHOIIECHHWE K MHPY, BKJIHOYas ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEHICHUH, PAcCyKICHU, BOCTTPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) u3uUECKOro BOCIMTAHUS:

c(hOpPMHPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEeMaTUUYECKHUE 3HAHUS B WHTEpecax
3I0pOBOTO U 0e30macHOro oopasza >KM3HU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY
3I0POBBIO (310POBOE MHUTAHUE, COANAHCHUPOBAHHBIA PEXKUM 3aHITHA U OTHAbIXA,
perynsipHasi (u3uyecKas aKTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHUE IMPHU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;



6) TpPyIOBOTO BOCITUTAHUS:
TOTOBHOCTb K TPYAY, OCO3HAHHUE LIEHHOCTH TPYIOJIIOOUS, HHTEPEC K Pa3INYHbIM
chepaMm MpodeccuOHAIbHON NEATEIbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOH U e
IPUJIOKEHUSIMU, YMEHHUE COBEPILATh OCO3HAHHBIN BbIOOp Oynymied mpodeccuu u
pean30BbIBaTh COOCTBEHHBIEC KM3HEHHBIC IUIaHbI, TOTOBHOCTh U CIOCOOHOCTb K
MaTEMaTUYeCKOMYy OOpa30BaHHUIO M CaMOOOpa30BaHUI0 HA NPOTSIKEHUU BCEH
KU3HU, TOTOBHOCTh K aKTMBHOMY YYacTHUIO B PEIICHHWU MPAKTUUYECKUX 3aaad
MaTeMaTUYECKOI HANPaBIECHHOCTH;

7) PKOJOTUYECKOI0 BOCIIUTAHUS:
c(OPMUPOBAHHOCTH IKOJOTUUECKOU KYJIbTYPHI, TOHUMAHUE BIUSHUS COIMAIBHO-
HIKOHOMUYECKUX TPOILIECCOB HAa COCTOSHHUE MPHUPOJHON H COIMAIBHON Cpepl,
OCO3HaHUE TIJI00aNbHOIO XapakTepa SKOJIOIMYECKHX MpoOJeM, OpHEHTalus Ha
NPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUM I pemieHus 3agad B 00JacTH
OKpYy’KaroIllel cpejbl, IUIAaHUPOBAHHWE IIOCTYNKOB M OLEHKH MX BO3MOXKHBIX
NOCIIEACTBUM [T OKPYXKAIOUIEH cpebl;

8) LeHHOCTH HayYHOTO IO3HAHUS:
c(OpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHA M OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MaTEMaTHIECKOW HAYKH
KaK cepbl 4eI0BEUECKOMN 1eATEIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYUMOCTHU JIs
pa3BUTHSl LMBUIU3AIlMU, OBJAJCHUE S3BIKOM MaTEeMAaTHKH W MaTeMaTHYeCKOH
KyJIbTypOH Kak CpEICTBOM IIO3HAHUS MHpA, TOTOBHOCTh OCYIIECTBIISTH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTEIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIbTATBI

B pesynprare wu3ydeHHs MaTEeMaTHKH Ha YypPOBHE CpEIHEro oOImero
oOpa3zoBaHus y oOywaromerocss OyayT cQOpMHUpOBaHbl MO3HABaTEIbHBIC
yHHUBEpCcaJbHble yueOHbIE JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE
NEHCTBUS, pErysITHBHbIC YHHUBEpCajbHbIe YyueOHBbIE JICHCTBHS, COBMECTHAs
NESITEIbHOCTD.

Ilo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
ba3zoBble joruyeckue AecTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHbIE NMPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TMOHATUN, OTHOLICHUM MEXAy MOHATHSIMH, (OPMYJIHPOBATH
OTIpe/ieTICHUS TIOHSATHH, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINY,
OCHOBaHUS 17151 0000IIEHHS U CPABHEHUS, KPUTEPUU IPOBOIMMOTO aHATIN3a;

BOCTIpUHUMATh, (OPMYJIUPOBaTh MW MPEOOpPa3OBHIBATH  CYKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YaCTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH ~ MaTE€MaTHYECKUE  3aKOHOMEpPHOCTH,  B3aUMOCBSI3U |
IpOTUBOpeuMs B (haKTax, JAHHBIX, HAOMIOJEHUSAX M YTBEP)KICHUSX, MpEAaratb
KPUTEPUU AJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEH 1 MPOTUBOPEUHiL;



JIeJaTh BBIBOJBI C HCIIOJb30BAaHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSITEJIbHO JTI0Ka3aTesIbCTBa MaTEeMaTUYECKHUX
YTBEPKJICHUU (MpsIMblE M OT MPOTHUBHOIO), BBICTPaMBaTh APryMEHTAIMIO,
MPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL;

BBIOMpATh CHOCOO penieHus y4eOHOW 3aJadyu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pelIeHUus, BbhIOMpaTh Haubosiee MNOAXOAAIMMM ¢ y4€ToM
CaMOCTOATEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBareqbckue 1eHCTBUSA:

UCITIOJIB30BaTh BOIIPOCHI KaK MCCIIEAOBATEIbCKUN HHCTPYMEHT NO3HAHUA,
dopMynupoBaTh  BONPOCHl,  (PUKCHpYIOIIME  IPOTHUBOpEUHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (pOpMUpOBaTh THUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO ITO3ULINIO, MHEHHE;

IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEM MAaTeMaTHYeCcKoro OOBEKTa,
SIBJICHUS, TPOIIECCA, BBIBICHUIO 3aBUCUMOCTEM MEXIy OOBEKTaMH, SBICHUIMH,
MPOLIECCAMH;

CaMOCTOSITENIbHO  (hopMynHpoBaTh  000OOIIEHUS U BBIBOJABI 110
pe3ynbTaTtaM  OPOBEAEHHOIO  HAOJIONEHMS,  MCCIENOBaHUSA,  OLIEHUBATh
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000UIEHUI;

IIPOTHO3UPOBATh BO3MOYKHOE DPA3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISBJIATH JeUUIUTH MHPOPMALUK, JaHHBIX, HEOOXOJUMBIX JJIsl OTBETa
Ha BONPOC U JUJIS PELICHUS 3a4a4H;

BbIOMpaTh ~ MH(OpPMALMIO U3  HUCTOYHHUKOB  Pa3jMYHBIX  THIIOB,
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh U  HHTEPHPETUPOBATH  MH(GOPMALIHIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh UH(POPMALIHIO, TIPEACTABIATH €€ B pa3iIuyHbIX (opMax,
WJUTIOCTPUPOBATH TpadUUuECcKH;

OLICHUBATh HaJAEKHOCTD uH(popMaIuu o CaMOCTOSITEJIbHO
copMynUpOBaHHbIM  KpuTepusiM. KoMMyHUKATHBHBIe  YHHBepCaJbHbIE
y4eOHbIe JefiCTBHS:

BOCIPUHUMATh U  (HOPMYIHpOBaTH CYXKIACHHS B COOTBETCTBUU C
YCIOBUSIMU M LEJISIMHU OOUICHHMS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY
3peHUs B YCTHBIX M MUCHBMEHHBIX TEKCTaX, AaBaTh MOSCHEHHUS IO XOJy PEIICHHS
3aJ1a4yi, KOMMEHTUPOBATH IMOJTYYEHHBIN pe3yJbTaT;

B XoJle OOCYXJEeHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMou
TEMbI, MPOOJIEMBI, pEeIIaeMOl 3a/1auM, BhICKA3bIBATh WJICH, HAIICJICHHbIE HA TTOUCK
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pEelIeHUs, COIOCTABIATh CBOM CYKICHUSA C CYXKICHHSAMH JPYTUX Y4YaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IMO3WIUNA, B KOPPEKTHOU (opme
(GopMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHMUS,;

IPEACTAaBIATh  PE3yNbTAaTbl  pPEIIEHHs  3aJayd,  OKCIEPHMEHTA,
UCCIIEIOBaHMsI, MPOEKTa, CAMOCTOSITEIHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C
y4€TOM 3aJ1a4 NPEe3eHTALMU U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHbBIC YHUBepCAJbHbIE Y4eOHbIe 1eiiCTBUS
Camoopranusanus:

COCTaBJIAITh IIJIaH, QJITOPUTM pEIIeHUs 3a7add, BBIOMpPATh CIOCO0
pelieHus] ¢ y4E€TOM HMEIOIIMXCA PECYpcOB M COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh M KOPPEKTUPOBATh BAPHUAHTHI DPEIICHWM C Y4YETOM HOBOU
uH(popManuu.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHU [O3HABAaTEIbHOM pedaeKCHUH KaK OCO3HAaHUSA
COBEPILAEMBIX JEUCTBUI U MBICIHUTENIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
criocob0aMy CaMOIIPOBEPKH, CAaMOKOHTPOJSL Ipoliecca M pe3yibTaTa pEIIeHUs
MaTeMaTUYECKOM 3a4auH;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU PEIICHHUH
3aJ]aul, BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLICHHMBAaTh COOTBETCTBHE pe3yjbTaTa I€JIM M YCIOBHUSM, OOBSCHATH
IPUYHHBI JTOCTHIKEHUS WIH HEJOCTHIKEHHS PE3YJIBTATOB AEATEIbHOCTH, HAXONUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

NOHMMAaTh W HUCIOJb30BaTh  NPEUMMYINECTBA  KOMAaHJIHOH W
UHAMBUAYQJIbHON paOOThl NMpH pEIIeHUH Y4eOHBIX 3ajad, MNPUHUMATh UEIb
COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOW pPaOOTHI,
pacnpenenath BUAbl paboOT, JAOroBapuBaThCs, 00CYXJaTh NPOLECC U pPe3ysbTar
paboThI, 06001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TpyHHoBbIX (opmax padoTel (oOcyxaeHus, OOMeH
MHEHHUI, «MO3TOBbl€ IUTYPMBbD» M HHBIE), BBIIOJHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBaTh CBOM JEHUCTBUA C JAPYTMMHU YIEHAMH KOMAaHJIbI, OII€HUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHUKaMHU B3aUMOJIEUCTBUS.

IIpeaMeTHble pe3yJbTaTbl OCBOEHHS paldodeil MmporpaMMbl O
MaTeMaTHKE MPEACTaBIEHBI MO rojaM OOy4YeHHs] B pamMKax OTAEIbHBIX Y4eOHBIX
KYPCOB B COOTBETCTBYIOILIMX pa3jiesiax HACTOSILIEH MPOrpaMMbl.

PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
MNOACHUTEJBHASA 3AIINCKA



VYyeOHublii Kypc «Aaredpa M Hayajga MAaTeMaTHYECKOTO aHalIu3a
SBIISICTCS OJAHMM U3 HauOojiee 3HAUYMMBIX B MpPOrpaMMe CpPEAHEro OOIIero
oOpa3oBaHus,  TMOCKOJbKY, C  OJHOM  CTOPOHBI, OH  0O€CleYnBaCT
UHCTPYMEHTANbHYIO 0a3y Il M3y4eHHUs BCEX €CTECTBEHHO-HAyUHBIX KYPCOB, a C
JIpyro  cTOpoHbl, (GOPMHUpPYET JIOTHYECKOE UM  aOCTPAKTHOE  MBIIUICHHE
oOydJaronmuxcsi Ha YpOBHE, HEOOXOJMMOM JJii OCBOCHHMS HMH(POPMATUKH,
OOIIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTHM M JAPYTruX AUCHUIUIMH. B pamkax
JAHHOTO Y4eOHOro Kypca 0O0ydyaroluecs OBJaJCBAIOT YHUBEPCAIbHBIM S3BIKOM
COBpEMEHHOW  HayKH, KoTopas (OpMyIHpyeT CBOM  JOCTIDKEHUS B
MaTeMaTH4ecKou Gopme.

VYyeOupli Kypc anreOppl W Hadal MaTeMaTH4YeCKOTO  aHaiu3a
3aKJIaJbIBACT OCHOBY JMJI YCIEIIHOTO OBJIAJCHHUS 3aKOHAMHU (M3HUKH, XHUMHUH,
OMOJOTMY, TIOHUMAaHUSI OCHOBHBIX TEHACHIIMN pPa3BUTHUA OSKOHOMHUKH H
OOIIECTBEHHOM KU3HH, TT03BOJISIET OPUEHTUPOBATHCS. B COBPEMEHHBIX IIU(PPOBBIX U
KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIBb30BAaTh WX IS JAIbHEUIIETO
oOpa3oBaHMsI U B MOBCEAHEBHOM KU3HU. B TO e BpeMs oBiaieHue abCcTpakTHbIMU
U JIOTUYECKH CTPOTMMH KOHCTPYKIUSIMHU aireOpbl U MaTeMaTHYecKOTo aHalln3a
pa3BUBacT YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTD,
JTIOKa3bIBaTh YTBEPXKIACHUS C TMOMOINBI0 WHIAYKIMU U PACCyXKIaTh JETyKTUBHO,
UCIIOJIb30BaTh O0OO0OIIEHHE W KOHKPETHU3alUI0, a0CTparupoBaHUE M AHAJIOTHIO,
(bopMupyeT KpeaTUBHOE U KPUTUUECKOE MBIIIIJICHHE.

B xonme u3yuenus yueOHOro Kypca « Anredpa u Hadaiga MaTeMaTHYECKOTO
aHaM3a» 00ydYaroIuecs MOTyYaroT HOBBIA ONBIT PEIICHUS MPUKIAJAHBIX 3aiad,
CaMOCTOSITEJILHOTO TOCTPOCHHUSI MaTeMaTUYECKUX MOJIENIE peanbHbIX CUTYaluil,
UHTEpPIIPETallud  TOJYYCHHBIX  pEIIeHU#, 3HAKOMATCA C  MpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HAyKe M HMCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPHITHSIMHU U MX aBTOPaMH.

VYuebubiii  Kypc  oOjajaeT  3HAYUTEIIbHBIM BOCIIUTATEIIbHBIM
NOTEHLMAJIOM, KOTOpPBI pealu3yeTcss Kak uepe3 YydeOHbI MaTepual,
CHIOCOOCTBYIONINI  (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHs, TaK W dYepes
cnenupuKy  y4eOHOW  JEATEeTBbHOCTH,  TpPEOYymoIer  MpOAOIKUTEIbHON
KOHIICHTpAIuu BHUMAaHWSI, CaMOCTOSATEIILHOCTH, aKKypaTHOCTH u
OTBETCTBEHHOCTH 3a MOJIYYCHHBIN pe3yNbTarT.

B ocHoBe Meroauku oOydeHus anredbpe W HavajgaM MaTeMaTHUeCKOIo
aHaln3a JCKUT ACITeIHLHOCTHBIA MTPUHIIAI 00YyICHUS.

B crpykrype yueGHOro kypca «Anrebpa M Hadajga MaTeMaTHUYECKOIO
aHaJlM3a» BBIJIEJCHBI CIEAYIOIINE COoepKaTeIbHO-MeToInYeckie JuHuM: «Yucna
U BbIUMCIIEHU», « DYHKIUU U Tpaduku», «YpaBHEHUSI U HepaBeHCTBay, «Hauana
MaTemaTrueckoro ®denepanbHas pabouass mporpamma | Maremarmka. 10-11
Kiacchl (yriayOnéHHbld ypoBeHb) 12 ananuza», « MHOXKeCTBa U JIoruka». Bee
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OCHOBHBIE COJEPKATEIbHO-METOANYECKHE JIMHUM M3Y4YalOTC Ha NPOTSKEHUU
IByX JieT oOydeHHs Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO
JOTIONIHSSL APYT Jpyra U MOCTENEHHO HACHIILAsACh HOBBIMM TEMAMM M pa3/ieiaMH.
JlaHHbIN yueOHBINA KypC SBISETCS MHTETPATUBHBIM, TOCKOJIBKY OOBEANHSIET B ceOe
COJIEp’KaHUE HECKOJIbKMX MAaTeMaTU4YEeCKUX JUCLUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MaTEMaTUUYECKUI aHaIu3, TEOpHsT MHOXKECTB, MaTeMaTHYecKas
goruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIAJEBAlOT BCE Ooee
IMIMPOKUM MATEMATUYECKUM allapaToM, Y HUX MOCJIEI0BATEIbHO (POPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEeMAaTUYECKyI0 MOJENIb peaJbHOU
CUTYalluH, IPUMEHATh 3HAHUS, TOJTYYCHHBIC IPU U3YYCHHH Y4eOHOTO Kypca, s
pELICHUs] CaMOCTOSTENBHO CHOPMYITMPOBAHHONW MaTEMAaTUYECKOH 3a/1auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeTOMYeCcKass JMHUA «Yucia W BBIUMCICHUSD»
3aBepuiaeT (OPMUPOBAHUE HABBIKOB HCIOJB30BaHUS JIEUCTBUTENbHBIX YHCEI,
KOTOpO€ OBLJIO HayaTO Ha YPOBHE OCHOBHOIO 001iero odpasoBanus. Ha ypoBHe
cpenHero oobiero oOpa3oBaHMs 0c000€ BHUMaHUE YJElseTcss (OPMUPOBAHUIO
HABBIKOB PAIlMOHANBHBIX BBIUMCICHUMA, BKJIIOYAIOMIMX B CeOS HMCIOJIb30BAaHUE
pa3nuuHbIX (HOpM 3amMCH YHUCHIA, YMEHHME JeNaTh MNPUKUAKY, BBIIOJIHAThH
npuOIMKEHHBIE BBIYMCICHUS, OLICHUBATh YMCIOBBIE BBIpAXKEHMs, PadOTATh C
MaTeMaTHUYEeCKUMHA  KOHCTaHTaMH. 3HAKOMBIE  OOy4aromuMcsi  MHOXECTBa
HATYpaJIbHBIX, LEJIbIX, PALMOHAIBHBIX U JEWCTBUTEIbHBIX YHUCEN JOMOJHSIOTCS
MHOKECTBOM  KOMIUIEKCHBIX  uWceld. B KaxaoM W3 9TUX  MHOXECTB
paccMaTpuBalOTCA CBOWCTBEHHBIE €My CHEIU(pUYECKHe 3a7aud W OIepaluu:
JIeJIEHNE HalleJIo, ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJIbIX YHCEI, 0COObIe
CBOMCTBA PallMOHAIBHBIX W UPPAIIMOHATIBHBIX YHCEI, apu(PMETHUECKHUE ONEpaIlH,
a Tak)Ke M3BJICYCHHE KOPHSI HATypaJlbHOM CTENEHH Ha MHOKECTBE KOMILUIEKCHBIX
gymcen. brarogaps mocnenoBaTenbHOMY PACIIMPEHUIO KPYTa HCIIOIb3yEeMbIX YHCE
¥ 3HAKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHS IJIsl PEIICHUS Pa3TUYHbBIX 3a7a4
dbopMupyeTcsi IpeaCcTaBICHUE O €IMHCTBE MaTEeMaTHKU Kak HayKd U e€ poyid B
MOCTPOCHUU MOJIETICH peasbHOr0 MHpa, IMIUPOKO HCIOIB3YIOTCS 0000IIeHne |
KOHKpETH3aIHsl.

JIuaust «YpaBHEHUS U HEPABEHCTBA» PEaM3yeTcsl Ha MPOTSHKEHUN BCETro
oOy4yeHHsT Ha YpPOBHE CpPEJHEro OOIIero 0oO0pa3oBaHMs, IMOCKOJBKY B KaXKJIOM
pasnene IlporpaMMmbl MpeaycCMOTPEHO pEIIeHHWE COOTBETCTBYIOIIMX 3aaad. B
pesynbraTte oOydaromuyecs OBJAJCBAIOT Pa3IUYHBIMH METOJAMHU  PEIICHUS
palroHaNbHBIX, HPPALMOHAIbHBIX, MOKA3aTeJIbHBIX, JIOrapuPMUUYECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUN, HEPaBEHCTB W CHUCTEM, a Takxke 3ajad,
coaepkamux mnapameTpbl. IlomydyeHHblE YMEHHS IIHPOKO MCMONb3YIOTCS IpPU
UCCIIEOBAaHUH (PYHKIIMH C TOMOIIBIO MPOU3BOJHOM, MPHU PEIIEHUHN MPHUKIAIHBIX
3a]a4 ¥ 337a4 Ha HaXOXKJCHHE HAauOOJbIINX U HAUMEHBIINUX 3HAYEHUN (YHKIUH.
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JlanHasi comepxaTenbHas JIMHUS BKJIIOYAET B ceOsl Takke (OpMUPOBAHUE YMEHHM
BBIMIOJHATH  pacu€Thl 1Mo  QopmynaMm, MNOpeoOpa3oBaHHsl  palMOHATIBHBIX,
UppaIMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAXKEHUN, a TAKKE BBIPAKCHUH,
COJEpKalIMX cTerneHn M Jyorapudmel. brarogaps u3yueHuio anredpanveckoro
Marepuajia IPOUCXOAUT  JAJbHEHIIEE  Ppa3BUTHE  ANTOPUTMUYECKOTO U
a0CTpaKTHOrO MBIIUICHU OOydaronmxcs, (GOpMHUPYIOTCS HABBIKH JEAYKTHUBHBIX
paccyxaeHudd, paboOTBl €  CHUMBOJBHBIMH  ¢opMaMu,  MPEICTaBICHHUS
3aKOHOMEpPHOCTEH M 3aBUCHUMOCTEW B BHUJE PaBEHCTB M HEpaBEHCTB. Airebpa
npemnaractT 3(PGeKTUBHBIE HWHCTPYMEHTBHI [IJII PEIICHHUS TMPAKTHYCCKUX W
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJIAHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

ConepxatenpHo-MeToandeckass auHug «DyHkuuu u rpaduKu» TECHO
neperuieTaeTcs ¢ APYTUMH JIMHUSMU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 337aET MTOCIIEI0BATEIbHOCTh U3YyUEHUsl MaTepraia. V3yueHne CTeneHHON,
MOKa3aTeJIbHOM, JOrapupMUUYECKOil 1 TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpadUKOB, UCIOJIb30BaHUE (PYHKIUU JJIS pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEANbHON U3HHU TECHO CBA3AHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk U C PEHICHUEM YpaBHEHHM W HepaBeHCTB. [Ipu sTom OoJbIIOe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUsS BbIpaXaTh (pOpMyJiaMH 3aBUCUMOCTH MEXKTY
pPa3IMUYHBIMU BEJIMYMHAMU, HUCCIEI0BATh MOJYyYCHHBbIE (PYHKIHMH, CTPOUTH HX
rpaduku. Matepuan 3Toi coliepKaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTUE YMEHHM
W HaBBIKOB, TMO3BOJISIONIMX BbIpAXaTh 3aBUCUMOCTH MEXIYy BEJIUYMHAMHU B
paznuuHoi dopme: aHaTUTHYECKOU, rpaduueckoil u cioBecHoil. Ero mzyudenue
CHOCOOCTBYET pPa3BUTHUIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILINK, UCTIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHas JnHUS «Havama  MaremaTWyeckoro — aHaiau3a»
MO3BOJISIET CYLIECTBEHHO PpACIIMPUTh KPYyr KaKk MaTEeMaTUYEeCKUX, TaK H
NPUKIAJAHBIX 3a/ad, JOCTYIMHBIX OOYyYaroUIMMCS, TaK KaK y HHUX TMOSBISETCS
BO3MOKHOCThH CTPOUTDH TPAPUKHU CIOKHBIX (DYHKIIMH, OMPEEIsATh UX HAUOOIbIINE
Y HaMMEHBIIINE 3HAYEHUsI, BBIYUCIIATh IUIOMAaAN GUryp u 00ObEMBI T, HAXOIUTh
CKOPOCTH W YCKOpEHHs MpoleccoB. J[aHHas coaepkaTenbHas JIMHHUS OTKPHIBAET
HOBBIE€ BO3MO>XHOCTH MOCTPOEHHUSI MATEMATHUYECKUX MOJIEJEH pealIbHbIX CUTYallUM,
MO3BOJISIET HAXOJWTh HAWIy4lllee pEUIeHUWE B MPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-?)KOHOMHYECKHX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH MaTe€MaTHYECKOIO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (HOPMaJIbHO-JIOTUYECKOTO H
KPEaTUBHOTO MBIIUICHHS, (POPMHUPOBAHUIO YMEHHI pAacClO3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe M HcKyccTBe. OOydaromuecs y3HAIOT O
BBIJJAIOIIMXCS PE3YyJIbTaTaX, MOJYYEHHBIX B XOJE pPa3BUTUA MATEMaTUKH Kak
HaAyKH, 1 00 UX aBTOpaXx.
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CopepxxarenpHo-MeToauueckass JuHus «MHOXecTBa M JIOTHKay
BKJIIOYAET B Ce€OS 3JIEMEHThl TEOPUM MHOXKECTB M MATEeMaTUYECKOW JIOTHUKH.
TeopeTnKo-MHOKECTBEHHBIE TPE/ICTABIICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHON
MaTeMaTUKH U MpelaratoT HauboJjiee YHUBEPCAIbHBIN A3bIK, OObEIUHSIONINNA BCE
pazziensl  MareMaTMKM W e€ TPWIOKEHWH, OHU  CBS3BIBAIOT  pa3HbIE
MaTeMaTU4YeCKue IUCIHUIUIMHBI M HUX MPUIIOKEHHUs B eauHoe 1eroe. [loatomy
BaKHO JaTh BO3MOXXHOCTh O0OYYaIOIIEMYCs TOHUMATh TEOPETUKO-MHOKECTBEHHBIH
S3bIK COBPEMEHHOM MaTeMaTUKU W HCHOJb30BATh €ro ISl BBIPAKEHHS CBOUX
MBbICIIeH. JIpyruM BakKHBIM MTPU3HAKOM MAaTEMATHKH KaK HAYKH CIIEAyeT IMPU3HAThH
CBOMCTBEHHYIO €U CTpOrocTb OOOCHOBAaHMII U CJ€IOBaHUE OMNPEACIEHHBIM
mpaBujaM  TOCTPOCHMSI  JIOKA3aTeJNbCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTUYECKOU JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBIIUICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCY)KJICHHSI HA OCHOBE JIOTUYECKHX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yudeOHOM Kypce «Anredpa M Havyajla MaTEMaTUYECKOIO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJICTUPOBAHUS, KOTOPBIC MPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TIOCTPOCHUSI MOJIENCH peaTbHbIX
CUTyallui, HCCIEAOBaHUS HTHUX MOJEJIEH C IOMOINBIO ammapara ainreopbl H
MaTEMaTUYECKOr0 aHaliM3a, MHTEPIIPETAIllMd TOJIYYeHHBIX pPE3yJIbTaToB. Takue
3a/IaHUs BIUIETEHBI B KAXKJIBbIN U3 pa3/eioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepHUal
y4eOHOTrO Kypca HIMPOKO HCIOIB3YeTCs JJIS pelieHus: MPpUKIagHbIX 3anad. [lpu
pelIeHNd  pealbHBIX  NPAKTHMUECKUX  3a7ad  oOydawoluecs  pa3BUBAIOT
HaOJI0/IaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJB30BaTh  QHAJOTHIO, 0000maTh W  KOHKPETU3HWPOBATh  IpoOJieMy.
JlesTenpHOCTh MO (OPMUPOBAHWIO HABBIKOB pEIICHUS TPHUKIAIHBIX 3a]1a4
OpraHu3yeTCs B MPOIIeCCe U3yUeHUs BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadyaa
MaTeMaTHYECKOTO aHaJIN3ay.

Ha wusydenme ydeOHOro kypca «AnreOpa ¥ Hayaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HeAenio), B 11
kiacce — 136 yacoB (4 yaca B HEJCITIO).

COAEPKXAHUE OBYUYEHUA
10 KJIACC
Yucaa 1 BBIYMCICHUSA

Paunonansabie yncna. OObIKHOBEHHBIE U AECATUUYHBIEC IPOOH, MIPOLICHTHI,
OeckoHeuHbIe nepuoandeckue apoou. [Ipumenenue npodel U IPOLUEHTOB ISt
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHBIX OTPACIEH 3HAHUU U PEAJIbHOW KU3HH.
HelictBuTenpHple yucna. PanuoHanbHble W UPPALMOHAIBHBIE YHUCIHA.
ApudpmeTrnueckue  omepalud € JCUCTBUTENBHBIMH  YHCIaMd.  Moayib
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JNEUCTBUTENLHOTO YHCia U ero cBoicTBa. [IpubnmkEHHbIE BHIYMCIICHUS, TIPABUIIA
OKpPYTJICHUS, MPUKUKA U OLICHKA PE3yJIbTaTa BbIUYMCICHUM.

Crenenb ¢ 1mensiM nokazateneM. bunom Hbiotona. Hcnosb3oBanue
MOAXO/ISIIIIEH (POPMBI 3aMHMCH ACHCTBUTEIBHBIX YUCEN IS PEIICHUS MPAKTHICCKUX
3a/1a4 Y MPEACTABIICHHS JaHHBIX.

ApudmeTnueckuii KOpeHb HATypaJbHONM CTEMEHHM M €ro CBOMCTBA.
CreneHb C palMOHAJIBHBIM IIOKa3aTelleM U €€ CBOICTBA, CTENEHb C
JNEWCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uucna. CpoiictBa norapudma. JlecsTuunble U HaTypadbHbIC
Jgorapu@mel.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHMCIOBOTO apryMeHTa. ApKCHHYC,
aPKKOCUHYC M apKTaHIE€HC YUCIOBOTO apryMEHTa.

YpaBHEeHHST W HEpaBEHCTBA.  [OXIOECTBA W TOXKICCTBECHHBIC
npeoOpa3oBaHus. YpaBHEHUE, KOPEHb ypaBHEHHUs. PaBHOCWIIbHBIE ypaBHEHHS U
ypaBHEHUs-cieAcTBUA. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METOJABI PEIICHUS MENbIX U  JPOOHO-pAlMOHATIBHBIX
YpaBHEHUI ¥ HEpPAaBEHCTB. MHOroOWieHbl OT OJHOW mnepeMeHHOoH. JleneHue
MHOI'OYJIEHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema be3dy. MHorousieHsl ¢ 1eIbIMU
ko3 dunmnenramu. Teopema Buera.

[TpeoOpa3zoBaHus YUCTOBBIX BRIPAXKEHUHN, COJEPKAIUX CTETICHH U KOPHH.

HUppanuonanbHple  ypaBHEHHS.  OCHOBHBIE  METOAbl  pEIICHUS
MppalHOHAIBHBIX YPABHEHUMN.

[lokazarenbHbIE YpaBHEHHS. OcHOBHBIE METO/IbI pelieHus
MOKa3aTeNbHbIX  ypaBHeHMM. [IpeoOpa3oBaHue  BBIpaXEHUM, COJEpKAIIUX
JorapupMsl.

Jlorapudpmuueckue  ypaBHeHHs.  OCHOBHbIE  METOABI  PEIICHUS
Jorapu(pMUYECKUX YpaBHEHHIA.

OCHOBHBIE =~ TPUTOHOMETPUUYECKHUE bopMyIbL. [IpeobpaszoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHne TpUroHoOMeTpUIECKUX YPaBHEHNM.

Pemienue cucrem JIMHEHWHBIX ypaBHEHHU. Marpuia cUCTEMBI JIMHEUHBIX
ypaBHeHMIl. Onpenenurens MaTpUllbl 2X2, €ro TEOMETPUYECKUUA CMBICH U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYEHUS, IPUMEHEHHUE OINPENCIUTENS I PEIICHUS
CUCTEMbI JIMHEMHBIX YypaBHEHUW. PelieHune npukiaaHeIX 3a4a4 € MOMOUIBIO
CUCTEMBbl JIMHEHMHBIX YypaBHEHUU. MccinemoBaHue MOCTPOCHHOM MOJEIHA C
ITOMOUIBIO MaTPHI] U OTIPEIEITUTEIIEH.

[TocTpoenne MaTeMaTHYECKUX MOJIEIIEN PEATbHOW CUTYAlHH C IIOMOIIBIO
YPaBHEHUM U HEPABEHCTB. IIprMeHEeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/ad W 3a/Jad W3 Pa3IM4YHbIX 00JacTel HayKu U peasibHOM
KU3HU.

DOyHKIUMN U TpaQUuKHU
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OyHkuMsa, cnocoObl 3amanus (yHKIMU. B3aumHO oOpaTHbIE (YHKIIUH.
Komnosumuss Qynkumii. 'paduk  ¢GyHKIuu. DieMeHTapHble MpeoOpa3oBaHUS
rpaduKoB HYyHKITUH.

OOnacTp omnpejeneHuss W MHOXKECTBO 3HaueHud QyHkuuu. Hymu
bynkuuu. ITIpomMexyTku 3HAKONOCTOSHCTBA. YETHBIE W HEUYETHBIE (PYHKIUU.
[Mepuoanueckue Qynkuuu. [IpoMeKyTKH MOHOTOHHOCTH (PyHKIHUU. MaKCHUMyMbI
U MUHUMYMBbl (pyHkuuu. Hambomnpiiee u HanMmeHbIllee 3HaueHUS (DYHKIUUA Ha
IIPOMEKYTKE.

JIuneitnasi, KBaJpaTuyHas U APOOHO-TUHENHAs QYHKIIUU. DIIEMEHTapHOE
UCCJIEIOBaHKE U TTOCTPOCHUE UX IPapUKOB.

CreneHHass (QyHKUMs C HaTypajdbHbIM M LEJIbIM MOKa3areiaem. Eé
cBoiictBa u rpadpuk. CBoiicTBa M rpauK KOpHS N-OM CTENEHH Kak (PYyHKUIUU
0OpaTHOMH CTENEHHU C HaTypaIbHBIM IIOKA3aTEIIEM.

[ToxazarenbHast u jgorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpadUKU.
Hcnonp3oBanue rpadukoB GYHKIUI 1S peIlIeHUs] ypaBHEHUH.

TpuronomeTpruyeckas OKpY>KHOCTb, ONPEIEIECHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B PpEAJbHBIX MPOLECCaX U SIBICHUSX.
['pacduiku peanbHbIX 3aBUCUMOCTEN.

Havana MaTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS IOCJIEIOBAaTENLHOCTEH. MeTon
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE u OTrpaHUYECHHbBIC
NIOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTEMAaTHYECKOIO aHAJM3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckass ¥ TEOMETpPUYECKass MPOrpeccuu. becKOHEYHO
yObIBaromiasi reomerpuueckas mnporpeccus. CymMma OeCKOHEYHO YOBIBAIOIICH
reOMETPUYECKOM Iporpeccud. JIMHEeWHbIM U SKCIOHEHIMAIBHBIA pocT. Yucno e.
@opMyiia CIOXHBIX NPOLEHTOB. VICHONb30BaHME MPOTrPECCUU Ui PELIEHUs
peanbHBIX 33J1a4 MPUKIAHOTO XapaKTepa.

HenpepbiBHble GyHKIIMUM U WX CBOMCTBA. Touku pa3pbiBa. ACUMIITOTHI
rpadukoB ¢ynkiuid. CBoicTBa (YHKIMIA HEMPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl pelieHus HepaBeHCTB. l[IpuMeHeHHne CBOWCTB HEMpPEPbIBHBIX
GyHKIMHI 15 perieHus 3a1ad.

[leppass  u  BTOpas  mnpou3BoAgHble  QyHkuuu.  OnpexaeneHue,
reOMETPUYECKUNA U (PU3NYECKUI CMBICI TPOU3BOJAHON. YpaBHEHHE KacaTeJIbHON K
rpaduxy Qynkiuu. [Ipon3BoaHbIC 2IEMEHTAPHBIX (DYHKITHI.

[IpousBogHasi CyMMbl, TPOU3BEACHUS, YACTHOIO U  KOMIIO3UIIUU
byHKIHiA.

MHokecTBa H JIOTHKA
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MHO»XeCTBO, ONEpali HAJl MHOXKECTBAMM U MX CBOWCTBA. /[narpammebl
Oiinepa— Benna. IlpumeHeHHe TEOpPETUKO-MHOXKECTBEHHOIO ammapara s
OMMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUN, MPHU PEIICHUH 3adady W3 JAPYTrux
y4€OHBIX NMPEAMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTEMaTHUYECKOTO  OOBEKTa,
CJIEICTBUE, JOKA3aTEIbCTBO, PABHOCUIIbHBIC YPABHEHHS.

11 KIIACC

Yuciia 1 BBIYMCTICHUS

HarypansHble u nensle yucna. lIpuMeHeHHe NpU3HAKOB JEIUMOCTHU
IEIBIX 4YHcell, HanOonpmui obmuii nenutens (manee — HOJ[) m Hammensbinee
obmee kpatHoe (nanee — HOK), octatkoB mo mMopaysto, anroputma EBkimpa mms
pElIeH s 337a4 B LIEJIbIX YUCIAX.

KommekcHble uncna. Anredpanyeckas U TPUTOHOMETpUYECKast (hOPMBI
3alliCU KOMIUIEKCHOTO 4Hcia. Apudmernyeckue ornepanuu ¢ KOMIIEKCHBIMU
yucinamu. M300pakeHME KOMIUIEKCHBIX YHCE Ha KOOPAWHATHOM IJIOCKOCTH.
®opmyna Myaspa.

Kopau n-oifi cremeHHn W3 KOMIUIEKCHOro uwucia. [IpuMeHeHne
KOMILJIEKCHBIX YMCEN ISl peIIeHUs (PU3NYECKUX U T€OMETPUUECKUX 3a]ay.

YpaBHeHNs 1 HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPAaBHEHMI M HEpPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX ypPaBHEHUH C  TMOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpUIEeCKMX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUIEHUS MOKa3aTeIbHBIX M JOrapu(PpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHHS] UPPAIIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELIEHUSI CUCTEM U COBOKYMHOCTEH pallMOHAIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapUPMUUECKUX YPABHEHUN.

VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpamu.

IIpumeHeHne ypaBHEHHN, CUCTEM UM HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady W 3aJad M3 pa3lIMyHbIX O0JacTeil HayKu M peasbHOU
YKU3HH, UHTEPIPETALHNS OJTYYEHHBIX PE3YJIbTATOB.

DyHKIUMN U rpaguKu

['padpux xomnosuuuu GyHkuui. ['eomerpruueckue oOpasbl ypaBHEHUI U
HEPaBEHCTB HA KOOPJIMHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIUU, UX cBoWcTBa U rpaduku. ['paduueckue
METO/Ibl PEILICHUS YPABHEHUN U HEPABEHCTB.

['padrueckure MeTOIbI pelIeHus 3a1a4 ¢ apaMeTpaMH.
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Hcnonp3oBanue rpa¢pukoB (pyHKUMN JUIS HCCIENOBAHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 337a4 U3 APYIHMX y4eOHBIX
IPEIMETOB U peasibHOM ku3HU. Havasia MaTeMaTH4eCKOro aHaJIu3a

[TpuMmeHeHne MPOU3BOIHON K UCCIEIOBaHUIO (PYHKIIUI HA MOHOTOHHOCTb
U OKCTpeMyMmbl. HaxoxkneHune HaumOoNbLIIEr0o W  HAUMEHbBIIErOo 3HAYEHUI
HENpPepBhIBHON (QYHKIIUN HA OTPE3KE.

[IppuMeHeHne NMPOU3BOMHON I HAXOXKACHUS HAWIYYLIETO PELICHUS B
NPUKIAAHBIX 3aJayax, Ui ONPENEIeHUs CKOPOCTH M YCKOpEHHus IIpoliecca,
3aJIaHHOTO (HOPMYJIION MK TpauKoM.

ITepBooOpasHas, OCHOBHOE CBOWCTBO NepBooOpasHbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuina HaxoXaeHus: NeEpBOOOPa3HBIX.

WNurterpan.  ['eomerpuyeckuil  CMBICH  HHTErpaja.  BreruucneHue
ornpenenéHHoro uuTerpana no gopmysne Hetotona—JleloHuma.

[TpumeHeHre uHTErpanga JUisi HaXO0XKJIEHUS IO MIOCKUX GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemennii nuddepeHanbHbIX ypaBHEHUH. Maremarnueckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLECCOB C MNOMOIIBID U PepeHInaTbHbIX
YPaBHEHUM.

HPEIMETHBIE PE3YJIBTATHI

K xoniy o0yuenuss B 10 kyacce oOy4arOnIMiics TOJYYUT CIETYIOIIHE
MpeAMETHbIE PEe3yIbTaThl MO OTACJIbHBIM TeMaM paboueil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hauajia MaTEMaTHYECKOTO aHATN3ay:

Yucsa v BBIYMCJICHUSA:

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU: PALIMOHAIIBHOE YUCII0, OECKOHEYHAas
nepuoguyeckass JpoOb, TPOLEHTHI, HUPPAIUOHATBHOE YHUCIO, MHOMXECTBA
pallMOHAIIbHBIX U IEUCTBUTEIBHBIX YHCEN, MOYJIb IEUCTBUTEILHOIO YNCIIA;

MPUMEHATh JpOoOM M TPOLICHTHI IS PEIICHUS TMPHUKIAIHBIX 3aad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU;

NPUMEHSTh  NPUOJTMKEHHBIC  BBIYMCIICHUWS, TpaBujia  OKPYIJICHHS,
MPUKUJIKY U OLICHKY PE3yJIbTaTa BEIYUCIICHU;

CBOOOJTHO OMNEPHUPOBATH TOHSTHEM: CTENECHb C IIEJBIM IOKa3aTeseM,
WCIIOJIB30BaTh MOJAXOSIIYI0 (POpMY 3amucH JEHCTBUTEIBHBIX YUCEN JJIsI PEIICHUs
MPAKTUYECKUX 33/1a4 U MPEJCTABIICHUS TaHHBIX;

CBOOOJHO  OMEpPUPOBATH  IMOHATHEM:  apU(PMETUUECKH  KOPEHb
HATypaJbHOU CTEIICHU;

CBOOOJHO  OINEpPUPOBATH TMOHSITHEM: CTENEHb C  PaIlMOHAIBHBIM
MOKa3aTeJeM;

CBOOOJHO OTEpPUPOBATh MOHATHUSMH: JOTapu(pM YUCHA, JCCITHYHBIE U
HaTypaJbHBIE TIOTapU(MBI;
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CBOOOJTHO OTNIEPUPOBATH MOHATUSIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
YUCIJIOBOTO apTyMEHTa;

ONEPUPOBATh TOHATHUSAMU: APKCUHYC, AapPKKOCMHYC M apKTaHI€HC
YUCIIOBOTO apryMeHTa. Y paBHEHUsS] H HEPaBEHCTBA:

CBOOOJTHO  OMNEpPUPOBATH  MOHATUSIMU:  TOXKIECTBO,  YpaBHEHHUE,
HEPABEHCTBO, PABHOCUJIBHBIE YPABHEHUS U YPABHECHMS -CIEACTBUSI, PABHOCUIIbHBIE
HEPABEHCTBA;

OPUMEHATh Pa3IMYHbIE METOJAbl PEUICHUS palMOHAIBHBIX U JAPOOHO-
pPallMOHAJIBHBIX YPaBHEHUM, MNPHUMEHATH METOJ WHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: MHOTOWIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C UEeIbIMH KO3(p(UIMEHTaMH, KOPHHM MHOTOYJIE€HA, IPUMEHATH
JIeJICHMEe MHOI'O4YJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pEIeHUs 3a4a4;

CBOOO/IHO ONEpUPOBATH MOHATUSAMU: CHCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpulla, ONpPENEIUTENh MaTpulbl 2 X 2 W €ro IeOMETPUYECKHH CMBICI,
UCIIONb30BaTh CBOMCTBA OMpEAeNuTeNst 2 X 2 Aisi BBIUYMCICHUS €ro 3HAa4YeHHS,
IPUMEHATh ONPEICIUTENN JUISl PELICHUs CHCTEMbl JIMHEMHBIX YpaBHEHMIA,
MOJEIUPOBATh PEANBHBIE CUTYAllMU C MOMOIIBK) CUCTEMBI JJUHEWHBIX YPaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IOMOINBK) MAaTpULl U ONPEHCIUTENEH,
MHTEPHPETUPOBATH MOJYUYEHHBIN PE3YJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEUCTBHM C KOPHAMM JUIsl MpeoOpa3OBaHUS
BBIPAKCHUM,

BBINIOJIHATh NPEOOPa30BaHUs YHCIOBBIX BBIPAXKEHUH, COAEpIKALIUX
CTEIICHH C PAllMOHAJIbHBIM [T0KAa3aTeIIEM;

UCIIOJIb30BaTh ~ CBOWCTBA  JiorapudmoB  Juisi  TpeoOpa3oBaHus
Jgorapu(pMUYECKUX BbIPAKEHUI;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: UPPALUOHAIIbHBIE, IOKA3aTeIbHbIC U
JorapuMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOIIBI0O PABHOCHUIIBHBIX
MIEPEXO0/I0B UIIM OCYILIECTBIISAS IPOBEPKY KOPHEW;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpUYeckue  (Gopmysabl s
npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO ONEpUPOBaTH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATh HeoOXoaumble (OpPMyJbl ISl  PEHIeHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHHUI;

MOJICJIMPOBATh peajbHble CUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKEHUS, YPABHEHMS, HEPABEHCTBA MO YCJIOBUIO 3aJayd, HCCIEA0BaTh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHKUEM ammapara anreOphl.

DyHKUMH U TPaPUKH:
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CBOOOIHO ONEpUpOBaTh MOHATHAMM: (YHKLMS, CHOCOOBI 3aJaHUs
dbyHKIIMM, B3aUMHO oOOpaTHble (YHKIMH, KOMIO3UIUS (QyHKUMHA, Tpaduk
(YHKIIMH, BBIIOJIHATH 3JIEMEHTApHBIE ITpeoOpa3oBanHus rpadukoB QyHKUIUHI;

CBOOO/IHO ONIEPUPOBATh MOHATUAMU: 00JACTh ONPEIEICHNUS U MHOKECTBO
3HaYeHUH (PyHKINHU, HYIH (PYHKLINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJHO OMEpUPOBATH MOHATHSAMHU: YETHBIE UM HEUETHBIC (PYHKIIHH,
nepuoanydeckre QyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (yHKLIMH, HauOoJbllee M HauUMEHbIIEEe 3HAUY€HHWE (QYHKIMM Ha
IIPOMEKYTKE;

CBOOO/IHO ONEPUPOBATh NOHATUAMU: CTEIIEHHAs! (YHKIUS C HATYPaJIbHBIM
U LEJbIM IMOKa3aTeneM, rpauk CTENEHHOW (PYHKIMU C HATypaJbHBIM U LEIbIM
nokasaresieM, rpaQuk KOpHS N-Ooi CTENEeHW KaK (PYHKIUU OOpaTHON CTENEHU C
HAaTypaJbHBIM [10Ka3aTeleM;

ONEepUPOBATh MOHATUSAMU: JUHEHHAsA, KBaJpaTUUHas U APOOHO-JIIMHEHHas
(yHKUIHH, BBIIOJHATH 3JIEMEHTAPHOE UCCIEI0BAHNE U TOCTPOEHUE UX TPa(HUKOB;

CBOOOJIHO OIEPUPOBATh NOHIATHIMU: MTOKa3aTelbHAs U JIorapudMudeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, MCIOJb30BaTh UX rpaduKu i pElIeHUs
YPaBHEHHUI;

CBOOOJHO ONEPHUPOBATH MOHATUAMHU: TPUTOHOMETPUYECKA OKPY’KHOCTD,
OIpeJeieHe TPUTOHOMETPUUECKUX (PYHKIIMH YUCIOBOIO apryMEHTa;

UCHONB30BaTh Trpaduku (GYHKOUN I HUCCIEI0BaHUS TPOLECCOB U
3aBUCUMOCTEH MpH PEIIeHUH 3a/lady U3 JPYruX y4eOHBIX MPEIMETOB M peallbHON
KU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana MaTeMaTH4ecKOro aHajmsa:

CBOOOJIHO ONepUpOBaTh HOHATUSMU: apupmeTnyeckas u
reoMeTpuyecKkas Imporpeccusi, OECKOHEYHO YyObIBalIlas TI'e€OMeTpUuYecKas
mporpeccusi, JWHEWHBIH U JKCIOHEHIUAIbHBIM pOCT, (QopMylia CIOKHBIX
MPOLIEHTOB, UMETh IPECTABJICHUE O KOHCTAHTE;

UCITIOJIB30BaTh MPOIPECCUN I PELICHUs PEAIbHBIX 3a/1ad MPUKIIAHOTO
XapaKkTepa;

CBOOOJHO OINEpUPOBATh MOHSATUSMHU: TOCIEAOBATENBHOCTh, CIIOCOObI
3a/1aHus MIOCJIEI0OBATEIbHOCTEM, MOHOTOHHBIE " OTrpaHUYECHHbBIE
MOCJIEIOBATEIBLHOCTH, TOHUMATh OCHOBBI 3apOKICHHUSI MAaTEMaTUYECKOT0 aHaIn3a
KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOZHO ONEpUPOBATH MOHATHAMH: HEMPEPBIBHbIE (YHKIUH, TOUYKU
paspsbiBa rpaduka GyHKIHUU, ACUMIITOTHI rpaduka QyHKINHY;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIUS, HETIPEPhIBHAS HA OTpPE3KE,
IPUMEHATH CBOICTBA HENPEPBIBHBIX (DYHKLMH JUIsl pEILICHUS 3a/1a4;

CBOOOJHO OIEpUpPOBaTh MOHATUSMHU: TEpBasi U BTOpas MPOU3BOIHBIC
byHKIIMM, KacaTeabHas K TpaduKy QyHKINH;
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BBIUKCIIATh  IIPOU3BOAHBIE CYMMBI, IPOU3BENCHMS, YacTHOIO H
KOMIO3UIINH IBYX (DYHKIIMH, 3HATH MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIINIA;

MCIOJIb30BaTh T€OMETPUUECKHUI U (PU3NUECKHI CMBICT MTPOU3BOTHOM ISt

peleHus 3aaad.
MHoKecTBa M JIOTHKA:

CBOOO/IHO OIEpPUpPOBATh IOHATHUSMHU: MHOXECTBO, OIEpalu HaJ
MHOECTBaMU; UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar sl ONUCAHUS
pEaIbHBIX MPOLIECCOB M SIBICHUH, NPU PEIICHUU 3aJad U3 JPYIHuX Yy4eOHBIX
IIPEMETOB;

cBOOOHO OTMIEpUPOBATH MOHATUSIMU: ONpEAeIICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTUYECKOr0 00BEKTa, JOKA3aTeIbCTBO, PABHOCHIIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K koHny oOyuyenus B 11 kiacce oOydaromuiics MOJIyYUT CIETYIOIINE
OpeIMEeTHbIe pe3yJbTaTbl IO OTAEIbHBIM TeMaM (QeaepanbHOl  paboueil
porpamMmsbl y4eOHOTo Kypca «Anredpa U Hadajga MaTEMaTUYECKOTO aHAIN3a»:
Yuciia ¥ BIYUCICHUSA:

CBOOOZIHO ONEpUPOBATHh MOHATUSAMU: HATYpaJbHOE M II€JI0E YHCIIO,
MHOKECTBA HATypPaJbHBIX W LEJBIX YUCEJ, MCIOJIB30BaTh NMPU3HAKU JEIUMOCTH
uensix yncen, HOJ[ u HOK HarypanbHbIX uncen i penieHus 3aja4, IpUMEHSITh
anroput™m EBkinaa;

CBOOOJHO OMEpUPOBaTh IMOHSATUEM OCTaTKa MO MOJYJIIO, 3alHChIBATH
HaTypaJIbHBIE YHUCIIA B PA3JINYHBIX MIO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOOJHO ONEPUPOBATH MOHATUSMU: KOMILIEKCHOE YKMCIO U MHOXECTBO
KOMILJIEKCHBIX YHKCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMCia B anreOpandyecko u
TPUTOHOMETPUUECKOH (hopMe, BBIMOJIHATh apu(METHUYECKHE ONepali ¢ HUMU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTU. Y pABHEHHMS M HEPaBEeHCTBA:

CcBOOOJHO ONEpUPOBaTh MOHITUSIMM: HppallMOHAIbHbBIC, MTOKA3aTeIbHbIE
U Jorapu(MUUYECKMe HEpPaBEHCTBA, HAXOJUTh UX pEUIEHUS C [OMOUIbIO
PaBHOCHWJIBHBIX ITEPEXO/IOB;

OCYILECTBIISATh OTOOp KOpHEW MpH PEIIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOIHO OMEpUPOBaTh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh HeoOXoaumble (GOpPMyJbl  JUIsl  PEIIeHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO  ONEpPUPOBaTh TMOHATUSIMHM: CHCTEMa W  COBOKYIHOCTh
YPaBHEHUI U HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS,
HaXOAUTb  PELICHUs CUCTEMBI 17§ COBOKYITHOCTEM  palMOHAJIBHBIX,
UppPALMOHATIBHBIX, TOKAa3aTeNbHBIX M  JIOTApU(MUYECKUX  ypaBHEHUH U
HEPABEHCTB;
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pewiars paLMOHAJIbHEIE, UPPALMOHAJIBHEIE, IIOKa3aTeIIbHbIE,
jJorapuMuueckue W  TPUTOHOMETPHUYECKHE YpaBHEHHA W  HEPABEHCTBA,
coJiep Kalie MOAYJIU U apaMeTphl;

OPUMEHATHh Trpauueckue METOAbl JJs PpELIeHUs YpaBHEHUH U
HEPaBEHCTB, a TAKXKE 3a7a4 C lTapaMeTpamy;

MOJICTIMPOBATh peajbHbIE CUTYallMd Ha SI3bIKE aireOpbl, COCTaBISATH
BBIDOKEHHSI, YPaBHEHHUs, HEPABEHCTBA M HX CHUCTEMbl MO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJENU C MCIOJIb30BAaHUEM ammapaTta aiareopsl,
MHTEPHPETUPOBATH MOJYyYEHHBIN pe3yJIbTaT.

DOyHKUMU U rpadpuKu:

CTPOUTHh TpaQUKU KOMIO3ULMHU (PYHKIHUHA C MOMOIIbIO 3JIEMEHTApHOTO
UCCJIEJOBaHMSI U CBOMCTB KOMIIO3UIIUU ABYX (PYHKIIHII;

CTPOUTH TeOMeTpuyeckue oOpa3bl YpaBHEHHHI U HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO OIEpUPOBATh MOHATHUAMHU: TpapUKH TPUTOHOMETPUUECKUX
(GYHKIMHI; TpUMEHATh (PYHKIMU JUIsI MOJEIMPOBAHUS M UCCIIEIOBaHUS PEaIbHbBIX
IIPOLIECCOB.

Havana MaTeMaTH4ecKOro aHajamu3a:

UCIIOJI30BaTh  MPOM3BOJHYIO U1  HUCCIEeNOBaHMUS  (QYHKIMM  Ha

MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOJUTh HaOOJIbIlIEe U HAUMEHbIIEE 3HAaUCHHS (DYHKIIMKM HENPEPhIBHON
Ha OTPE3KE;

UCITIOJIb30BaTh MPOU3BOJHYIO ISl HAXOXACHUS HAWIYUIIEro pelIeHUs B
OPUKIAJAHBIX, B TOM UHCIE COLMAIbHO-DKOHOMHYECKHX, 3ajadax, i
OTpe/eNICHUs] CKOPOCTH M YCKOPEHHs IIpoliecca, 3aJaHHOro (opmysiold uiu
rpaukom;

cBOOOIHO ONEpUpOBaTh MNOHITUSAMH: IEPBOOOpaA3Has, OIpeneIEHHbIN
WHTErpajl, HaXOAUTh MEPBOOOpPA3HBIE 3JIEMEHTAPHBIX (YHKUUA U BBIYUCISTH
uHTerpan no popmyne Hetorona—Jleitouuiia;

HaXOAUTh IUIOHIA[M IUIOCKUX (GUTYp U OOBEMBI TEd C IOMOIIBIO
WHTErpaja; HMMETh MPEACTABICHHE O MAaTeMaTHUYEeCKOM MOJEIUMPOBAHUM Ha
nmpuMepe coctaBieHus AuddepeHImanbHbIX YpaBHECHU;

pemars OpUKIaJHbIE 3a/1a4d, B TOM YHUCJE COLMAIBHO-I’KOHOMHYECKOTO
1 (PU3UUECKOro Xapakrepa, CpeICTBaMU MaTeMaTUYECKOro aHaJln3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KNACC
HasBanue KomnuectBo OcHOBHBIE BUJIBI AEATEIBHOCTH
OCHOBHOE co/IepKaHHe
pazziena (TeMbl) 4acoB 00yyJaroImuxcs
MHO0k€eCTBO 24 MHO0K€eCTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JNEUCTBUTEIIBHBIX YUCEIL. HaJI MHO>)XECTBAaMH U UX CBOWCTBA. MHOKECTBEHHBIH armapar
MHOrouseHBbI. Jwuarpammel Diiniepa — Benna. IUI OIIMCAaHUSA X0/1a PeLeHUs

PanmonaneHbie ypaBHEHHUS
Y HEPABEHCTBA.

CucTteMbl IMHENHBIX
YpaBHEHUI

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO aIrapara

JUJIs1 pELICHUS 3a1a4.

Panmonanpnabie yncna. OOBIKHOBEHHBIC
U JICCATUYHBIE APOOH, MPOLICHTHI,
OCCKOHEUYHBIC MIEPHOIUUECKUE TPOOH.
[Ipumenenue apoOeii U MPOIEHTOB
JUISL peIICHUs TTPUKIIaHBIX 3a/1a4.
JleCTBUTENBHBIC YHCIIA.
PanroHanbHbIe M UppAITMOHATIBHBIC
yucaa. ApupMeTudecKre onepanuu

C IIeHCTBUTEIILHBIMA YHCJIAMH.
Moaynp AEUCTBUATEIBHOTO YUCIIA U €TO
cBoiicTBa. [TpubnmxEnHbie
BBIYMCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIYMCJICHUU.

MaTeMaTUYECKHUX 3a7a4y, a TaKkKe
peanbHBIX IPOLIECCOB U SBJICHUM.
OnepupoBaTh MOHATUSIMU:
paloHaIbHOE YUCII0, OECKOHEUHAs
nepuonyeckast 1poOb, MPOLIEHTHI;
MPPALMOHATIBHOE U JCHCTBUTEIBHOE
YKCJIO; MOYJb I€UCTBUTEIIBHOIO
YKCIIa; UCTIOJIB30BATh 3TU OHITHUS
IIPU NIPOBEAECHUN PACCYKIAECHUN

U JI0Ka3aTeJIbCTB, IPUMEHSATH ApOOU
Y TIPOLICHTHI JJIs1 PEIICHHUS
MPUKIAAHBIX 33]1a4 U3 PA3THUUHbIX

OTpacier 3HaHUW U peasibHOM KU3HU.

Hcnonb3oBaTh NpuOIMKEHHBIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS,
MIPUKUJIKY U OLIEHKY pe3yibTara
BBIYMCJICHHUH.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

Y IpOOHO-pAllMOHATIBHBIX YPaBHEHUI
Y HEPABEHCTB. MHOTOWIECHBI OT OJTHOU
IepeMEHHOU. JleeHne MHOorouieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOYJIEHBI ¢ TETBIMA

ko3 punrentamu. Teopema Buera.
Pemenune cucrem NTMHEHHBIX
ypaBHEHU. MaTpuiia CUCTEMBI
JIMHEWHBIX YpaBHEHUN. ONIpeAeIUTENb
MATpPULBI 2X2, €r0 TEOMETPUUECKUI
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TO
3HAYCHMUS; IPUMEHECHUE ONPEACTUTEIISA
JUJISL PELICHUS] CHCTEMBI JIMHEMHBIX
ypaBHEeHUM. Pemenne npukiiaaaeix
327124 C OMOIIBIO CUCTEMBI JIMHEUHBIX
ypaBHEHUI

[IpuMeHSTh pa3IU4YHbBIE METOIbI
pEIIeHUs pallMOHAJIbHBIX U APOOHO-
pPallMOHAIIBHBIX YPABHEHUI; @ TAKXKE
METOJI HHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUAMHU MHOTOUYJIEH
OT OJIHOM IIEPEMEHHOM, €r0 KOPHHU;
[IPUMEHSATH JEJICHUE MHOTOWICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
besy u teopemy Buera s pemienus
3a7ad4.

OrnepupoBath MOHATUSIMU: CUCTEMA
JIMHENHBIX YPABHEHUM, MATPULIA,
ONPEAEIUTENIb MATPHULIBL.
Hcnonb3oBaTh cBOMCTBA
onpeaeanuTens 2 X 2 1Jisi BEIYUCICHUS
€ro 3Ha4YCHUs, IPUMEHSITh
ONPEAETUTEIHN ISl PELLIEHUS] CHCTEMBI
JIMHENHBIX YPaBHEHUU.
MonenupoBaTh pealibHbIEC CUTYAIUH
C ITIOMOIIBKO CUCTEMBI JIMHEMHBIX
YPaBHEHUM, UCCIENOBATH
MMOCTPOEHHBIE MOJENU C MOMOILBIO
MAaTpPHII U OITPEIICTIUTEIIEH,
MHTEPIPETUPOBATH MOTYUECHHBIN
pe3yJbTaT
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OyHKIMU U TpapUKy.
Crenennas (yHKUUSA
C IIeJIBIM TTOKa3aTesIeM

12

DyHKITUSA, CIOCOOBI 3a1aHus QYHKITUH.
B3anmHo oOpaTHBIC (YHKITHH.
Komnoszumus ¢pynxmmii. ['padux
byHKIMUU. DIIeMEHTapHbIE
npeoOpa3oBaHus rpaduKoOB PyHKIIHA.
OO6nactb onpeiesieHuss U MHOKECTBO
3HaueHu pyukiuu. Hynu ¢pyHkiumu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.
UETHble 1 HEeUETHBIC (DYHKITUU.
[Tepuonnueckuie PyHKIUU.
[TpoMeKyTKr MOHOTOHHOCTH
dbyHkud. MakcUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbomnpiee 1 HauMeHbLIee
3HaYeHue QYHKIIMU HA TPOMEKYTKE.
JluneiiHas, KBaJApaTHIHAsS U APOOHO-
AuHeHas QyHKUUHA. DJIE€MEHTapHOe
UCCJIeIOBAHUE U NTOCTPOEHUE IpauKoOB
ATUX (PYHKITHIA.

Crenensp ¢ LebIM OKa3aTeNeM.
bunom HeroToHa.

CrenenHas QyHKIUS ¢ HATypaJTbHBIM
Y LIEJIBIM MOoKa3zaresieM. E€ cBoiicTBa

u rpaduk

OmnepupoBaTh MOHATHIMH: QYHKIIHS,
CH0CO0BbI 3a1aHNs (PYHKLUU; B3aUMHO
oOpaTHbIe (PYHKITUH, KOMIIO3HUITUS
byskuii, rpaduk GyHKIHH, 00JIaCTh
OTIpe/IeNICHUS] U MHOKECTBO 3HAUECHUIN
byHkun, Hynu QyHKIUH,
POMEXYTKH 3HAKOTIOCTOSIHCTBA;
JUHEWHAs, KBaJpaTHiHasi, IpoOHO-
JMHEWHAs U CTeTIeHHass (QYHKIUH.
BbInonHATE 351€eMeHTapHbIe
npeoOpa3zoBanus rpadukoB QPyHKITUH.
3HaTh U yMETh JOKA3bIBaTh YETHOCTH
WM HEYETHOCTh (PYHKIIUH,
NEePUOANYHOCTh (PYHKIINU, HAXOAUTD
MIPOMEXYTKH MOHOTOHHOCTH
(byHKIIUN, MAKCUMYMBI I MUHUMYMBI
(GyHKUIMH, HauOOJIbLIEE U HAUMEHbIIIEEe
3HaueHue QyHKIUU Ha TPOMEXKYTKE.
dopMyIUpOBaThH U HILTFOCTPUPOBATH
rpaduyecKu CBOMCTBA JIMHEHHOM,
KBaJpaTUYHOM, APOOHO-TMHEIHHOM U
CTETICHHOMN (PYHKITHIA.

Bripaxkats hopMynamMu 3aBUCUMOCTH
MEXTy BETUIHMHAMU.

3HaTh ONpe/ICICHUE U CBOMCTBA
CTEIEHH C LIEJIbIM IT0Ka3aTeleM;
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MOAXOJISIIYI0 (hOpPMY 3amuCH
JCUCTBUTEIb-HBIX YMCEI ISl PEIICHUS
MPAKTHYCCKHUX 3a/1a4 M IIPEICTABICHHS
JIAHHBIX

ApudmeTnueckuii KOpeHb 15 ApudmeTnueckuii KOpeHb dopmynupoBaTh, 3aNIMCHIBATH
N-O CTEICHH. HaTypaJibHOM CTENEHH U €r0 CBOMCTBA. | B CUMBOJIMUECKOW (hopme
UppaunonanbHbie [IpeoOpazoBaHus YUCTOBBIX Y UCMOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHHUS BBIpAKEHUM, COJIEPIKALTUX CTETICHU N-0i1 cTeNeHun AJIsl MpeoOpa3oBaHUs
U KOPHU. BBIPAKEHUM.
HppanronanbHbIe ypaBHEHHUS. HaxoauTe pemennst nppauyoHaaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YPaBHEHUH C IIOMOILBIO
UPpALIMOHAIBHBIX YPABHEHHI. PABHOCHJIBHBIX NIEPEXOJIOB WIIN
PaBHOCUIIBHBIE IEPEXOABI B PEICHUHT OCYIIECTBIISISI POBEPKY KOPHEH.
UppALMOHAIBHBIX YPAaBHEHUM. Ctpoutsb rpaduk GyHKIIMH KOPHS
CaoiicTBa 1 rpaduK KOpHs N-0if N-0i1 cTeneHn Kak oOpaTHOU
CTENEHU KaK PyHKIUU 0OpaTHOU 1 GYHKIUH CTENIEHH C HATypaJbHbIM
CTEIECHH C HATYpaJIbHBIM ITOKa3aTeIeM II0Ka3aTeyieM
[TokazarenbHas yHKITHUS. 10 CrerneHb ¢ palluOHAIbHBIM DopMyIUPOBATH OIPE/ICTICHUE

ITokazarenbHbIE ypaBHEHMS

IIOKa3aTesNeM U €€ CBOMCTBA.
[TokazarenbHas QyHKLHUA, €€ CBOICTBA
u rpaduk. Mcnons3oBanue rpaduka
GYHKIIAY JUTsT peIieHUs] ypaBHEHHM.
[TokazarenbHbie ypaBHEHUSI. OCHOBHBIE
METO/Ibl PEHICHHS TTOKA3ATEIbHBIX
YpaBHEHUM

CTEIEHH C pallHOHAIILHBIM
MTOKA3aTEeJIEM.

BrimonusaTe npeoOpa3oBaHus
YUCIIOBBIX BBIPAXKEHUH, COACPIKAITIX
CTEIEHH C PAlMOHAIBHBIM
IIOKA3aTEeJIEM.

Hcnonb3oBath UG pOBbIE pECYPChI
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JUTSl TOCTpOEeHUs Tpaduka
MoKa3aTeIbHON QYHKIIUU U U3yUEHHUS
€€ CBOKMCTB.

HaxoauTe pelieHns noka3aresbHbIX
YpaBHECHUI

Jlorapudmuyeckast GyHKIIHS. 18 Jlorapudwm umucna. CBoiicTBa JlaBaThb orpejenenue jgorapudpma
Jlorapudpmuyeckue norapudma. JlecsTUuHbIE U YKCIIa; JECATUYHOTO U HATYPaJIbHOTO
ypaBHEHUS HaTypaJibHbIE JIOTAPU(DMBI. norapugpma.
[IpeoOpazoBaHue BhIPAKECHUIA, Hcnonb3oBaTh CBOMCTBA JTOrapru(pMOB
coJiepKallux Jorapu(pmsl. 11 IpeoOpa3oBaHus
Jlorapudmudeckast GyHKIHA, Jorapu(MUUECKUX BbIPAKEHUN.
e€ cBOMCTBaA U TpaduK. Ctpouts rpaduk orapudmudeckoit
Ucnons3oBanue rpaduka GyHKIIMN (yHKIIUU KaKk 0OpaTHOM
JUTS pelieHUs] ypaBHEHUH. K TTOKa3aTeIbHON M UCIIOJIb30BaTh
Jlorapudmuyeckue ypaBHEHUS. CBOICTBA TOTapuMUUECKOl HYHKIIUH
OCHOBHBIC METOJIBI PEIIICHUS IJIS peIIeHus 3a/ad.
JgorapuMUYECKUX YPABHEHHM. Haxoauts pemenus
PaBHOCUIIBHBIE IEPEXOABI B PENIEHUUT Jorapu(pMUIECKUX ypPaBHEHUM
JorapuMUYECKUX YpaBHEHUN C TOMOUIbIO PABHOCHUJIBHBIX NEPEX0I0B
WJIH OCYIIECTBIISAS TPOBEPKY KOPHEH
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAHT€HC U KOTaHTeHC | JlaBaThb onpejeneHus CUHyca,

BBIPAKEHUS U YPABHCHUS

YUCJIOBOTO apryMeHTa. ApKCUHYC,
APKKOCUHYC U apKTAHT€HC YUCIOBOTO
apryMeHTa.

TpuronoMmerpruyeckas OKpy>KHOCTb,

KOCHHYCa, TAHI'€HCa U KOTaHTeHCa
YUCJIOBOI'O apryMEHTa; a TAaKKe
apKCHHYCa, apKKOCHHYCa U
apKTaHI'€eHca Yyucia.
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OTIpe/IeTICHHE TPUTOHOMETPUUECKUX
(YHKIIMI YUCIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUIECKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUIECKHUX BBIPAKCHHIA.
Penienne TpUroHOMEeTpUYECKUX
ypaBHEHUN

IIprMeHATH OCHOBHBIE
TPUTOHOMETpHUECKHE (HOPMYITbI

11 IpeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKEHUM.
[TpumeHsTh GOPMYIIBI TPUTOHOMETPUHU
JUIsl pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHM

[TocnemoBaTebHOCTH
U TIPOTPECCHUH

10

[TocnenoBarenbHOCTH, CIIOCOOBI
3a1aHus MTOCIEA0BATEIbHOCTEN.
MeTon MaTeEMaTUYECKON HHAYKIIHH.
MOHOTOHHBIE U OTPAHUYEHHBIE
MOCIeI0BATENBHOCTH. McTopus
aHanm3a 0ECKOHEYHO MaJIbIX.
Apudmernueckas U TeOMETpUIECKas
MPOTPECCUH.

beckoneuHo yObiBatoias
reOMETpHUYECKasi MPOrPECCHSL.
CymMmma 6ecKOHEUHO yObIBarolen
F€OMETPUYECKON MPOTPECCHH.
JIMHEWHBIN U YKCIIOHEHIIUAJIbHBIN
pocrt. Hucno e.

dopMyia CIOXKHBIX IPOLICHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIIeHUs pealbHbIX 3a7a4
MPUKJIAJHOTO XapaKTepa

OnepupoBatTh MOHATUIMU:
MOCJIEIOBATEIBLHOCTD, CIIOCOOBI
3a/1aHus MTOCIEA0BATEIbHOCTEN;
MOHOTOHHBIC Y OTPAHUYCHHBIC
ITOCJIEI0BATEIBHOCTH; UCCIIEN0BAThH
MOCJIEA0BATEIBLHOCTH Ha
MOHOTOHHOCTb 1 OTPaHUYE€HHOCTb.
ITomyuaTe nipeacraBieHue

00 OCHOBHBIX UJIESX aHATIN3a
OECKOHEYHO MaJbIX.

JlaBaTh onpeneneHue
apu(pMETHIECKON U TEOMETPUIECKOM
rporpeccui. JJoka3piBaTh CBOKMCTBA
apu(pMETUIECKON U TEOMETPUUECKOM
MIPOTPECCHU, HAXOAUTh CYMMY WICHOB
MPOTPECCUH, A TAKIKE CYMMY YICHOB
O0ecKOHEYHO yObIBaroIIei
r€OMETPUYECKON MTPOTPECCHH.
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Hcnonb3oBaTh mporpeccuu

JUTSL pelIeHUs 3a/1a4 MPUKIIAIHOTO
XapakTep.

[TpumensTh GopmMyy CIOKHBIX
MPOLICHTOB JJIS PEIICHUs 3a/1a4
U3 peaibHON MPAKTUKU

HenpepbiBHbIE pyHKIUY.
[IponsBonHas

20

HenpepsiBHble (QyHKIMH U UX
cBoricTBa. Touka pa3psiBa.
AcuMnToTel rpaduKOB (PYHKIUH.
CaoiicTBa ()yHKLIMI HEMPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEILIEHUS] HEPABEHCTB.
[IprmeHenne CBOMCTB HEMPEPBIBHBIX
GyHKUMN U1 peleHus 3a1a4.
IlepBas u BTOpas NpOM3BOIHBIE
¢ynkuuu. OnpeneneHue,
Tr€OMETPUYECKUIA U (PU3NUECKUN CMBICIT
IIPOU3BOJHOM. Y paBHEHHUE
KacaTelbHOHN K TpaduKy QyHKITUH.
[Ipou3BoaHBIE 3JIEMEHTAPHBIX
¢ynkuuid. [TpousBoaHast CyMMBl,
IIPOU3BENECHUS, YACTHOTO U
KOMITO3UIINU (DYHKITHHA

OnepupoBaTh MOHATUAMH: PYHKIUS
HEIIPEPBIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (QyHKLUHU, ACUMIITOTA
rpaduka QyHKIHH.

[IprMeHATh CBOMCTBA HENTPEPHIBHBIX
GbyHKIUI 1715 peneHus 3aaay.
OnepupoBath MOHATUSMH: IIEPBASI U
BTOpasi IPOU3BOIHbIE (PYHKIIUU;
MOHUMATh GU3HUECKUHN U
F€OMETPUUYECKUAN CMBICIT TPOU3BOIHOM;
3aIMChIBaTh YPABHEHUE KACATENBHOM.
BprunciaTs Nponu3BOAHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO U CI0KHOU
GyHKLIMH.

N3y4dats IpOU3BOIHBIE DJIEMEHTAPHBIX
GbyHKIHA.

Hcnonb30BaTh reOMETPUYECKUN U
(hbU3UYECKUl CMBICI MPOU3BOIHOM

IUISL pELLICHUS 3a/1a4
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[ToBTOpenue, o6o0IIeHHE, 3) OcCHOBHBIE MOHATHUS Kypca aareopbl [IpuMeHATH OCHOBHBIE ITOHATHA Kypca
CUCTEMATU3aLMs 3HAHUN Y Ha4yaJl MaTeMaTUYECKOr0 aHaIn3a ayreOpbl U Ha4aJ MaTeMaTUYECKOTO
10 xnacca, 00001IeHUE U aHanu3a Uil peuieHus 3a1a4y
CHUCTEMATU3aLMs 3HAHUN 13 PEaJbHOM KU3HU U IPYTUX
LIKOJIBHBIX IPEIMETOB
OBLIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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11 KJIACC

Ha3Banue KonunuectBo OcHOBHOE coziepkaHue pasaena OcHOBHBIE BUJIBI I€SITEILHOCTH
paznena (TeMbl) 4acoB (TembI) 00yJaronuxcs
UccnenoBanue QyHKIui 22 [Ipumenenue mpou3BoAHON Ctpouth rpaguk KOMITO3UIIUH

C TTIOMOIITLIO TTPOU3BOTHOM

K UCCJIEIOBAHUIO PYHKIUH

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenue HanOoJIBIIETO U
HaMMEHBUIET0 3HAYECHHSI HEMTPEPBIBHOM
GyHKIIUU Ha OTpE3Ke.

IIpuMeHeHne pOU3BOAHON

JUTSL HAXOKJEHUS HAWITYYILIETO
perieHus B MPUKIIAIHBIX 3aa49ax,

JUTSI OIIPENIEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii umm rpaduKoMm.
Kommnozunus ¢pyHKIu.
I'eometrpuueckue oOpa3bl ypaBHEHUN U
HEPABEHCTB HAa KOOPAMHATHOMN
IJIOCKOCTH

GYHKIUNA ¢ TOMOIIBIO 3JIEMEHTAPHOTO

HCCICAOBAaHU N CBOMCTB KOMIIO3HUIINH.

Ctpoutb reomMeTpudecKkue 00pasbl
YPaBHEHUI U HEPABEHCTB

Ha KOOPAWMHATHOM IIJIOCKOCTH.
Hcnonws3oBaTh MpPOU3BOAHYIO

JUTSL UcclieioBaHust QyHKITUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOJUTh HAaNOOJIbLIIEE U HAUMEHBLIEE
3Ha4YeHUS (PYHKIIUU HETIPEPHIBHOUN HA
OTpE3Ke; CTPOUTH rpapuku PyHKIUI
HAa OCHOBAHUM ITPOBEAEHHOTO
VICCJIEIOBAHHS.

Hcnons3oBaTh NpOU3BOAHYIO

JUISL HAXOXKJCHUSI HAWITYYIIIEeTO
pelIeHUs B TPUKJIIAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMHUYECKHUX, 3a1a4ax,
JUTSI ONIPENIEIIEHNS CKOPOCTH

Y YCKOPEHUS MpoLecca, 3a4aHHOTO
dbopmynoii U rpaduKoMm.

[Tosyuyarts npeacraBiieHuE
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O MMPUMEHEHUU ITPOU3BOJHOU
B Pa3JIMYHBIX OTPACIISAX 3HAHUM

ITepBooOpazHas u UHTETpas 12 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBath NOHIATUSIMU:
nepBoooOpasHbixX. [lepBoobpasnbie nepBooOpasHas U OnpeIeIEHHBIN
areMeHTapHbIX GyHKIui. [TpaBua unterpai. Haxoaute nepBooOpa3Hbie
HaXO0XJICHUS IepPBOOOPA3HBIX. AJIEMEHTAPHBIX (PYHKIMIA U BEIYUCISATD
HNurerpan. ['eomerprueckuil CMbICI uHTerpai no gopmyne HeroTona—
UHTErpasia. Beruucienue JleliOHuIa.
onpeaenEéHHOro MHTErpaa Mo Haxonuts momaam miockux Guryp
dopmyne HeroTona— JleliOHuma. U 00BEMBI TEJT C TIOMOILLBIO
[Ipumenenue nHTErpana ONPEIEIIEHHOTO HHTETpala.

JUJIS1 HAXOKAEHUS IO I 3HAKOMHTBCS C MATEMAaTUYECKUM
I0CKUX (puryp u 06bEMOB MOJICTUPOBaHUEM Ha MIPUMEPE
F€OMETPUYECKUX TEII. nuddepeHIanbHBIX YPaBHECHUH.
[Ipumeps! pemeHui [Tomy4aTs nmpeacTaBiaeHUE O 3HAUEHUN
audQepeHnnanbHbIX yPAaBHEHUMN. BBEJICHUS IOHATHS HHTErpaja
MareMaTnueckoe MOJIEIUPOBAHNE B Pa3BUTHH MaTEMaTUKHU

peanbHbBIX POLIECCOB C MOMOILBIO

muddepeHnnanbHbIX ypaBHEHUN

['padpuxu 14 Tpuronomerpuueckne GyHKIIHH, UX Hcnons3oBaTh UGPOBBIE PECYpPChHI

TPUTOHOMETPUUECKUX CBOMCTBA U TpauKu. JUIS1 TOCTPOCHUS TpauKOB

(GyHKITUH. OT160p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (DYHKITHU U

Tpuronomerpuyeckue YPaBHEHUN C HOMOUIBIO M3YYEHUS UX CBOWCTB.

HEpPaBEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemiats TpuronomeTpuueckue
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Pemenue TPUTOHOMCTPHUICCKHUX
HCPABCHCTB

YPaBHEHUS U OCYLIECTBIIATH OTOOP
KOpHEW ¢ IOMOIIbIO
TPUTOHOMETPUYECKOU

OKpPYKHOCTH.

[TpumeHsTH GOPMYJIIBI TPUTOHOMETPUN
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnons3oBath HUPPOBBIE pECYPCHI
JUISI IOCTPOEHHUSI M UCCIIEIOBaHUS
rpagukoB HyHKIMIA

WppanmonansHsle,
ITOKA3aTEeIIbHbBIE U
JorapupMuIecKue
HEpPABEHCTBA

24

OCHOBHBIE METOBI PEIIICHHUSI
MTOKAa3aTeJIbHBIX U JIOTapU(PMHUIESCKUX
HEPABEHCTB.

OCHOBHBIC METOJIBI PEIIICHUS
HppAIMOHATBHBIX HEPABCHCTB.
I'paduueckue MeToabl penieHus
UpPAIMOHATBHBIX, TTOKA3aTeIbHBIX U
Jorapu(pMUYECKuX ypaBHCHUHN 1
HEPaBECHCTB

[IprmeHATs CBOMCTBA IOKA3aTEILHON
U Jjorapu@muueckoit pyHKIui

K PEILLIECHUIO TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX HEPABEHCTB.
OG6ocHOBaTh paBHOCWJILHOCTh
IIEPEXO0B.

Pemate nppanmonanbHbie U
KOMOWHHMPOBAHHBIC HEPABEHCTBA,

C TTIOMOIIIBIO PABHOCHIJIBHBIX
MepEeXO0B.

Hcnonw3oBath rpadyuueckre METO bl
Y CBOMCTBA BXOJSAIINX B YpaBHEHHUE
WJIM HEPABEHCTBO (DYHKITHIA

JUISL pEILICHUS 3a]1a4U
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KomriekcHble yncia

10

KommekcHble uncna. Aiaredpanyeckas
U TPUTOHOMETpHUUYECKAst POPMBI 3aIIUCU
KOMILUIEKCHOTO YU CJIa.
Apudmerrnyeckue onepanuu

C KOMITJIEKCHBIMH YUCJIAMHU.
N300paxkeHre KOMIUIEKCHBIX YHCET

Ha KOOPAVMHATHOMN IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oi
CTENIEHU U3 KOMIUIEKCHOIO YMCIIA.
IIpuMeHeHrEe KOMITJIEKCHBIX YU CE

JUISL petieHust GU3NYECKuX U
r€OMETPUYECKHX 3a7a4

OnepupoBaTh NOHATHSIMMU:
KOMIUIEKCHOE YHCII0 K MHOYKECTBO
KOMIUIEKCHBIX YHUCEIL.
[IpencTaBasiTh KOMILJIEKCHBIC YHCTA
B aJIreOpanveckon u
TPUTOHOMETPUUECKOI opMme.
BoinonusaTe apupmMernyeckue
ofepaluy ¢ HUMHU.

N300paxaTh KOMIUIEKCHBIE YUCIIA
Ha KOOPJIMHATHON TJIOCKOCTH.
[Ipumensars popmyny Myaspa u
MOJTy4aTh MPEACTABICHUE O KOPHSIX

N-0M CTENCHU M3 KOMIIJICKCHOTO YHCIa.

3HaKOMUTBCSA C IPUMEPAMHU
IPUMEHEHUS KOMILJIEKCHBIX YNCET
JUISL PELIEHUSI TEOMETPUYECKUX U
bu3nIecKux 3a1a49

HarypanbHsbie u niensie uncna

10

HarypanbHbie u 1ienple ynca.
[IpumeHeHne MPU3HAKOB JIETUMOCTU
nensix yucen, HOJl u HOK, octaTtkoB
o MOJyJto, anroputMa EBkinuaa

JUTSL pEIICHMS 3aJ1a4 B IEJIbIX YU CIIaxX

OnepupoBaTh NOHATUSIMH:
HaTypaJIbHOE U LIEJIOE YUCIIO,
MHO>KECTBO HATYpaJIbHBIX U LIEIbIX
YHUCEN.

Hcnons30BaTh NpU3HAKK AETUMOCTH
LEBIX YACEIT; OCTATKU IO MOIYJIIO;
HO/I n HOK HarypanbHbIX 4ncCel;
anroput™ EBknnaa uist penieHus
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3agad.

3anuceIBaTh HaTypPaJIbHBIC YHUCJIa

B PA3JIMYIHBIX ITIO3UITUOHHBIX CUCTCMAX
CUHNCJICHUA

CucreMsl palilMOHANIBHBIX, 12 Cucrema 1 COBOKYITHOCTb YPAaBHEHMI. OnepupoBath NOHATUAMU: CHCTEMA U
UPPALMOHAIBHBIX PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYIHOCTbh YPaBHEHU U
IIOKa3aTeJIbHBIX CJIEICTBUSL. HEPABEHCTB; PEUICHUE CUCTEMBI UIIU
1 JIOrapu(PMUIECKUX OCHOBHBIE METO/BI PEIICHUS CUCTEM U | COBOKYITHOCTH; PAaBHOCHUJIbHBIE
ypaBHEHUH COBOKYITHOCTEW pallMOHAJIbHBIX, CUCTEMBI U CHUCTEMBI-CIIEJICTBHS.
MPPALMOHATIBHBIX, TOKA3aTEIbHbIX U Haxonute pemenus cucrem u
aorapu(pMUUECKUX YpaBHEHUI. COBOKYITHOCTEW LIEJIBIX
[IpuMeHeHre ypaBHEHHIA, CUCTEM H palMOHANbHBIX, UPPALIUOHATIBHBIX,
HEPABEHCTB K PEIICHUIO MOKAa3aTeJIbHbIX U JIOTapu(PMUUECKUX
MaTeMaTHYECKHX 3a7a4 U 3a1a4 YPaBHEHUI U HEPABEHCTB.
U3 Pa3IMYHBIX 00JacTel HAYKH U [IpuMeEHATh CUCTEMBI YPABHEHUI
peanbHOM )KU3HU, HHTEPITPETALUS K PELICHUIO TEKCTOBBIX 3a/1a4
IIOJIy4YE€HHBIX PE3YIbTaTOB U3 pa3IMYHBIX o0nacTell 3HaHUM U
peanbHOM )KU3HU; HHTEPIIPETUPOBATH
NOJIyYECHHBIE PELICHHUS.
Hcnonb3oBath HUPpPOBHIE
pecypcsl
3agauu c mapaMmeTpamu 16 PanmmonanbHbie, MppalliOHANIBHbIE, Bri6upats cioco6 perenus

MOKa3aTelibHbIE, JorapupMUIecKue u
TPUTOHOMETPUUYECKHUE YPABHEHHSI,
HEPaBEHCTBA U CUCTEMBI

PAalMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
MOKAa3aTeJIbHbIX, JJOrapu(PMUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHHUN
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C mapameTpaMu.
[TocTpoenue u ucciienoBaHue
MAaTEMATUYECKUX MOJICIIEN PEaTbHBIX
CUTYyalllM C TIOMOIIBIO YPABHCHUM,
CHUCTEM YPAaBHEHUI U HEPABEHCTB

C mapameTrpamu

Y HEPABEHCTB, COACPIKAIINX
MOJYJIA U NTapaMETPHI.

[TpumensTs rpadguueckue u
AHAJMTUYECKUE METOBI JJIs PEILICHHUS
YPaBHEHUI U HEPABEHCTB

C mapaMeTpaMH, a TaKKe
UCCIIeJOBaHUE (PYHKIMI METOJaMuU
MaTeMaTU4YECKOr0 aHAJIN3a.

Crpouts ¥ HcciienoBaTh
MaTeMaTUYECKUE MOJEIIN PEaIbHbIX
CUTYyallli C IOMOIIBIO YPABHEHNUH,
HEPABEHCTB U CUCTEM

C IapaMeTpamu

[ToBTOpEeHue, 000061IICHUE,
cucTeMaTHu3anus 3HaHUHU

16

OCHOBHBIE TIOHATHSA U METOBI Kypca,
000011IeHrE U CUCTEMATU3AIA 3SHAHUI

MonenupoBaTh pealibHbIE CUTYalU
Ha SI3bIKE aNreOpbl, COCTABISATh
BBIPAKCHUS, YPABHEHU S, HEPABEHCTBA
Y UX CHUCTEMBI 110 YCIOBHUIO 3aa4H,
MCCIIE0BATh IOCTPOEHHBIE MOJIENIN

C UCIIOIH30BAaHMEM armapara ajareopsl,
VHTEPIPETUPOBATH MTOTYUYECHHBIN
pe3yJbTar.

[TpumensTh GyHKUIMU

JUISL MOJETUPOBAHUS U UCCIENOBAHUS
pEAIBHBIX MPOLIECCOB.

Pemars npuxitagaeie 3agauu,
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B TOM YHCJIE€ COLIUAIBHO-
SKOHOMHUYECKOTO U (PH3NIECKOTO
XapakTepa, CpeICTBaMHU areOpsbl
¥ MaTeMaTUYECKOTO aHaIn3a

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

136
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S
HHOACHUTEJBHASA 3AIINCKA

['eoMeTpust sBiIsI€TCS OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus, TaK Kak 00ECIeUrnBaeT BO3MOXHOCTh U3yUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHON HANpaBICHHOCTH M MNPEIMETOB T'yMAaHMTApHOIO IUKJIA.
[lockonpky  JOrMYecKkoe  MbIIUIEHHE,  (opMHpyeMOoe IpU  HU3yUYEHHUH
00y4aroIMMUCS TOHATUHHBIX OCHOB T'€OMETPUH, NPHU JI0KA3ATEIbCTBE TEOPEM U
IOCTPOEHUU LIETIOYKH JIOTHUECKUX YTBEPKACHUN MpPU PEIIEHUH I€OMETPUUYECKUX
3aJa4, YMEHHE BBIABUraTb M ONPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPH PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O LHUKJIA, B YaCTHOCTHU
puznyeckux 3anad.

Llens ocBoeHus mnporpamMmbl yyeOHoro Kkypca «l'eomerpusi» Ha
yriIyOJIEHHOM YPOBHE — Pa3BUTHUE UHAUBUIYATbHBIX CIOCOOHOCTEHN 00yJaromuxcs
MpU U3YYEHHH T€OMETPHH, KaK COCTABIISIOUIEH MpeIMETHOM 00JacTu
«Marematuka 1 nH(GOpMaTHKa» yepe3 00ecredeHue BO3MOKHOCTH PUOOpETEHUs
U HCMOJb30BaHMUS OoJiee TIIIYOOKMX TE€OMETPUYECKUX 3HAHUHW U JICUCTBUIA,
cnenu(UIHBIX TEOMETPUU, U HEOOXOAUMBIX JJIsl YCIIEIIHOTO MpOo(heCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO € UCMOJIb30BAHUEM MATEMATUKH.

[TpuopuTeTHBIMH 3a/la4aMH Kypca F€OMETpUU Ha yriayOJIEHHOM YPOBHE,
pacIIMpPSIIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHHe NPEICTaBICHUs O TIEOMETPUM KAaK 4YacTd MHUPOBOU
KyJIbTYpbl U (POPMUPOBAHUE OCO3HAHUS B3aUMOCBSI3H T'€OMETPUU C OKPY’KAIOLIUM
MHUPOM;

(dbopMupOBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BOXHEHUIINX MATEeMATHMUYECKMX MOJEINSX, MO3BOJISIIOUIMX ONUCHIBATH M HM3y4daThb
pa3HbIe SIBJICHUS OKPY’KAIOIIEro MUpa, 3HAHUE MOHATUHHOTO ammapara o pasaeiy
«CrepeoMeTpusi» y4eOHOTo Kypca TeOMETPHH;

opMHpOBaHME yMEHUS  BIAJAE€Th OCHOBHBIMH  TOHSTHSMU O
OPOCTPAHCTBEHHBIX (PUTIypaX M HUX OCHOBHBIMH CBOMCTBAaMH, 3HAHHUE TEOPEM,
dbopMyn M yMEHHE HMX MPUMEHSATb, YMEHUS JOKa3blBaThb TEOPEMbl W HAXOJUTh
HECTaHJapTHBIE CIOCOOBI pelleHus 3a1a4; (GOpMUPOBAHUE YMEHUS PAaclO3HaBATh
Ha YepTexax, MOAENIIX U B PEAIbHOM MUPE MHOTOTPAHHUKH U Tela BpAILLEHUS,
KOHCTPYHPOBATh F€OMETPUUYECKHAE MOJEIIN;

dopMupoBaHHEe  TOHHMAaHUS  BO3MOXKHOCTH  aKCHOMAaTHYECKOTO
MOCTPOCHUS MAaTeMaTH4YeCKUX Teopuld, (OpMHUpPOBAHHE TOHUMAHUS POJH
AKCHOMATHKH MPY MTPOBEJACHUH PACCYKICHU;

(dopMupoBaHue yMEHHs BIaJETh METOJAMHU  JOKa3aTeNbCTB U
QITOPUTMOB PELIEHUs,, YMEHUS HX NPHUMEHATb, IPOBOJAUTH JI0Ka3aTeJbHbIC
pacCyXJeHHSd B XOJ€ PEIICHUs CTEPEOMETPUUYECKUX 3a7ad U 3aJad  C
INPAKTUYECKUM COJEepXKaHUueM, (OPMUPOBAHUE MPEACTABICHUS O HEOOXOJUMOCTH
J0Ka3aTeIbCTB MpPU OOOCHOBAaHMM MATEMaTUYECKUX YTBEPKIACHUM U POJH
aKCHOMAaTHKH B IIPOBE/ICHNU JETYKTUBHBIX PACCYKICHUM;



pPa3BUTHE U COBEPIICHCTBOBAHUE HWHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN 00yYaronuxcsi, M03HABATEIbHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre  GYHKIUOHAIBHOM  TPAMOTHOCTH,  PEJICBAHTHOM
r€OMETPUU: YMEHHUS pacClO3HaBaTh MPOSBICHUS TE€OMETPUYECKUX TOHSITHIM,
O00OBEKTOB M 3aKOHOMEPHOCTEH B pEaNbHBIX >KMU3HEHHBIX CHUTyallUsIX M TpU
U3YYCHUH JIPYTUX Yy4eOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIUPOBAHUS  PEAlTbHBIX  CHUTYallMi, HCCIEAOBAHUS
MOCTPOEHHBIX MOJIeJIeH, HHTEPIIPETAIIMU MTOJIyYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH  COJIEp)KATE€IIbHBIMUA ~ JIMHUSIMH ~ Y4eOHOro  Kypca
«T'eomerpusi»y B 10-11 «kmaccax sBusttotcs:  «lIpsMble W MJIOCKOCTH B
IIPOCTPAHCTBE», « MHOTrOrpaHHuKm», «Tena Bpamenus», «BEKTOpsl 1 KOOPAUMHATHI
B MPOCTPAaHCTBE», «JIBmxkeHus: B mpocTtpancTtBe». ChopmynupoanHoe B OI'OC
COO TpeboBaHnE «yMETh ONEPUPOBATH MOHATUIMMY, PEIICBAHTHBIX TEOMETPUU Ha
yrayonéanom ypoBHe oOydenmst B 10-11 kmaccaX, OTHOCHUTCS KO BCEM
coJiep KaTeNIbHBIM JJMHUSAM y4eOHOTO Kypca, a (POpMUpPOBaHUE JIOTUYECKUX YMEHUN
pacupenensercs HE TOJIBKO II0 COJAEpKAaTEeNbHBIM JIMHUSAM, HO W IO Tojam
oOyuenusi.  CopaepkaHue  00pa3oBaHUs, COOTBETCTBYIOLIEE  IPEIMETHBIM
pe3ysbTaTaM OCBOCHHMS pabodeil MporpaMMbl, paclpefes€éHHbIM 10 rojam
oOyudeHHusl, CTPYKTYpUPOBAHO TaKHUM 00pa3oM, UYTOObI KO BCEM OCHOBHBIM,
NPUHIIMIHAIBHBIM BOTPOCaM OOydYaromuecs o0pamaiuch HEOJHOKPATHO. ITO
MO3BOJIIET OPraHU30BaTh OBJAJECHUE T€OMETPUUECKUMH MOHSATUSIMU M HaBbIKAMU
MOCJEIOBATEIbHO M MOCTYMATelbHO, C  COONIOACHUEM  NpHUHIMNA
MIPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY F€OMETPHUECKHUX
MPEJCTAaBICHUN OOyYaromMXcsl, paclmpss U yrayossiss e€, oOpasys MNpOYHBIC
MHO>KECTBEHHBIE CBSI3H.

[Tepexon K U3y4EHHUIO TEOMETPHUH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3fgath yciaoBus s auddepeHnuanuu  oOydeHHs, TOCTPOCHUS
WHIAMBUIYaAbHBIX ~ 00pa30BaTeNbHBIX MPOTPaMM, OOECHEUUTh YIIIYOJIEHHOE
U3y4eHUE T€OMETPUHN KaK COCTABIIAIOIIEN yueOHOro npeamera «MaTtemaTtukay;

MNOJATOTOBUTH OOYYAIOIIUXCS K MPOAOHKEHUIO U3YYEHUS MATEMATUKH C
y4€ToM BbIOOpa Oyaymiel mpodeccun, odbecrednBas MPEeMCTBEHHOCTh MEXKIY
001mMM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha uzyuenue yue6Horo kypca «I'eoMmerpusi» Ha yriryOJIeHHOM ypOBHE
otBoauTcs 204 yaca: B 10 xmacce — 102 yaca (3 gaca B Hegenio), B 11 kmacce — 102
yaca (3 gaca B Hegenio). COJAEP)KAHUE OBYUEHUS 10 KJIACC
IIpsiMble ¥ IJIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE MOHATHS cTepeoMeTpu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 aKCHOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3auMHoe pacnosioskeHHe MpsSMbIX B MPOCTPAHCTBE: MepeceKaroniuecs,
napajjieibHble W CKpelMBaroluecs npsimbie. [Ipu3Haku CKpeluBaroumxcs
npsiMbiX. [lapaniensHOCTh IPSIMBIX U IUIOCKOCTEHN B MPOCTPAHCTBE: NapaliebHbIe
OpsIMbI€ B MPOCTPAHCTBE, MAPAUICIbHOCTh TPEX MPSAMBIX, NAPAIIEIBHOCTh IPSIMOM
U miockoctu. [lapamienbHoe W LIEHTpaIbHOE MPOEKTUPOBAHUE, U300pAKEHUE



¢uryp. OcCHOBHBIE CBOMCTBAa MapajlieIbHOTO MNpOoeKTUpoBaHus. M300pakeHue
buryp B mapajyiiesibHONW MPOEKUUU. YTIbl C COHANPABIECHHBIMU CTOPOHAMHU, YTOJ
MEKy NMPAMBIMH B IIPOCTPAHCTBE. llapamienbHOCTh IIIOCKOCTEN: Napajuie/IbHbIC
IJIOCKOCTH, CBONCTBA IapajuIeNIbHBIX IIJIOCKOCTEH. IIpocrenimue
IIPOCTPAHCTBEHHbIE (UTIYphl HA IUIOCKOCTU: TETpa’ap, MapauieJenunes,
MMOCTPOCHUE CEYCHHU.

[leprieHIUKYJISIPHOCTh NOPSIMOM M IUIOCKOCTH: NEPHEHIAUKYJISPHBIE
OpsIMbIE B IPOCTPAHCTBE, MpsAMbBIE MAPAJJIEIbHBIE W NEPHEHAUKYISPHBIE K
IJIOCKOCTH, TPU3HAK MEPIECHAUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpeMa O
OpsMOM  NEPHEHAUKYISAPHOM IUIOCKOCTH. OpTOTOHAIBHOE MPOECKTUPOBAHHUE.
[leprieHAMKYJSIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHHE
OT M[psAMOM 10  IUIOCKOCTH, TpOeKHuss  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IJIOCKOCTEW: NPU3HAK  MEPIEHAMKYJSIPHOCTH — JABYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yrnel B HOpPOCTPaHCTBE: Yroid MEXKIYy MpsAMOA M IUIOCKOCTBIO,
JNBYTPAaHHBIM yIroOJI, JWHEUHBIA Yroj JBYTPAHHOIO yruia. TpEXrpaHHbIA U
MHOTOrpaHHble yribl. CBOKCTBA IUNIOCKUX YIVIOB MHOTOTpaHHOro yria. CBoicTBa
IUIOCKUX M JBYTPAHHBIX YIVIOB TPEXIPAaHHOTO yria. TeopeMmbl KOCUHYCOB H
CUHYCOB Ul TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buasl MHOrOrpaHHMKOB, pa3BEpTKa MHoOrorpanHuka. IIpmsma: n-
yroJjibHas MpU3Ma, MpsiMasi 1 HaKJIOHHasi IpU3Mbl, OOKOBasi U MOJIHAS TIOBEPXHOCTh
npusMsbl. [lapaienenunen, npsiMOYTOJIBHBIM TAapaJUICIICIUIE] U €r0 CBOMCTBA.
Kparuaiime nyTu Ha TMOBEpPXHOCTH MHOrOTpaHHHMKa. Teopema OJilnepa.
[IpoctpanctBennass Teopema Iludaropa. I[lupammpma: n-yronpHas mnHUpaMuia,
npaBuibHas W yceu€HHas nupamuabl. CpolicTBa péOep M OOKOBBIX TIpaHEil
paBUWIbHOW nUpaMuzabl. [IpaBuibHBIE MHOTOIDAHHUKHW: ITPAaBUIIbHAS IpU3Ma U
MpaBWJIbHAs MNHpPaMHUAA, NPABUJIbHAS TPEYroibHas NUPaMUAAa W TNPABUIBHBIN
TeTpa’sip, KyO0. llpencraBieHne o mNpaBUIBHBIX MHOTOIPAHHUKAaX: OKTadp,
TONEKAadIP U UKOCASP.

Brluncnenne 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, NMaroHaau, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH M TMOJHOW MMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOLAJAb OCHOBAaHUW, TeopeMa O OOKOBOW MMOBEPXHOCTU NPSMON MPU3MBIL
[Inomans OOKOBOM MMOBEPXHOCTH M MOBEPXHOCTH MPABUIBLHON MHUPAMMIBI,
TeOpeMa O IUIOLIAAN YCEUEHHON TUPaMUIBI.

CuMmMmeTprss B NOPOCTPAHCTBE. OJEMEHTbl CUMMETPUM NPABUIIBHBIX
MHOTOIrpaHHUKOB. CHMMETpHsT B TNPABWIBHOM MHOTOTPaHHUKE: CHUMMETpPHS
napajulesIenunesa, CAMMETPUSA IPABUIIBHBIX IPU3M, CUMMETPHs IPABUIIBHOU
MMUPAMUIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B MPOCTPAHCTBE, HYJEBOM BEKTOpP, JJIMHA HEHYJIEBOIO
BEKTOPAa, BEKTOPHl KOJUIMHEApPHBIE, COHAIPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMMU: CIIOKEHUE
Y BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CI0KEHHs BEKTOPOB. CBOMCTBA YMHOXKEHUSI BEKTOPA HA YHUCIIO.



[TonsiTue KoMIUIaHapHbIE BEKTOPHI. [IpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O pPa3jJoXKEHUM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopam. [IpsiMoyronpHass cucTteMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBSI3b MEXIYy KOOpAMHATAMU BEKTOpa M
KOOpAMHATAMH TOYEK. YToJ Mexay Bekropamu. CKalsipHOE MPOU3BEIICHUE
BEKTOPOB.

11 KJIIACC

TeJia BpaleHus

[loHaTus: IUIMHAPUYECKAsT TMOBEPXHOCTb, KOHHUYECKAs IMOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, OOpasyrommue TOBEepXHOCTEH. Tema BpalieHUs:
UWJIMH]P, KOHYC, YCEUEHHBIM KOHYyC, cepa, map. B3auMHOe pacmosioxeHue
cheppl M IUIOCKOCTH, KacaTejbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpalieHus: Ha TIockocTh. Pa3Béprka nmummHapa u koHyca. Cummetpus chepsl u
nrapa.

O0béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
IPsIMOYTOJILHOTO Tapajuienenunena M ciaeAcTBuss u3 He€. OO0bEM mpsiMoll U
HAKJIOHHOW MPU3MBI, IWIKHIPA, TUpaMUibl U KoHyca. OO0BEM I1apa U 1MapoBOTo
CerMeHTa.

KomOunanuu Ten BpailleHUsi 1 MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
UWIMHIpP, ONHcCaHHas okoysio unwiuHiapa. Ilepeceuenne cdepbl U 1mapa c
mockocThio. Kacanue mapa u cdepbl miockocThio. [[OHSITHE MHOTrOrpaHHHUKA,
OMKMCAHHOTO OKOJIO cdepbl, cdepbl, BOUCAHHOW B MHOTOTPAHHUK WA TEJO
BpaleHUs.

[1no1maas MOBEPXHOCTH MUIMHAPA, KOHYCA, TUIONaab chephl U €€ YacTeu.
I[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHbIX ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemenue 3amau Ha
MJIOCKOCTH C UCIIOIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHue cedeHUil MHOTOIPAHHUKOB W TEJl BpalICHUSA: CEUYCHUS
muMHApa (MapauielbHO W MEPIeHIUKYISIPHO  OCH), CEYeHHs KOHyca
(mapajulenbHOE OCHOBAHUIO W MPOXOJSIIEe Yepe3 BEpUIMHY), CEUEHHUs 1iapa,
METOZbl  TMOCTPOCHUS  CEUYEHUH: METOJ  CJIEAOB, METOJl BHYTPEHHETrO
MIPOCKTUPOBAHMUSI, METOJI IEPEHOCA CEKYIIECH MIIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mnpoctpanctBe. Omepauun Haj BekTopamu. BektopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOTrO YMHOXeHHUs. [IpsmoyroiibHas
cucTeMa KOopAuHAaT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznoxeHnue BekTopa
mo 6Oasucy. KoopanmHATHO-BEKTOPHBIM METOJ TIPU PEHICHUH TeOMETPUUECKUX
3azay.

J{BUKeHUsI B IPOCTPAHCTBE

JBuxenuss mnpoctpanctBa. OtoOpaxeHus. J[BUKEHUS H PABEHCTBO
buryp. O6mme cBoiicTBa ABMIKEHUN. Buabl ABMKEHMI: MapasuiebHBIN MepeHoc,
LEHTpaJIbHAasi CUMMETpUs, 3€pKaJibHasg CHUMMETPHS, MOBOPOT BOKPYT MPSIMOIl.
[IpeobpazoBanus nogodus. [Ipsamas u chepa Ditnepa.

MHNPEAMETHBIE PE3YJIBTATDBI
K xonity 10 ksiacca o0ydaroniuiicst HAy4YuTCs:



CBOOOZIHO OIEpPUPOBaThH OCHOBHBIMU IIOHATHUSMHU CTEPEOMETPUU TPHU
pEILIEHNH 3314 U IPOBEACHUH MAaTEMaTUUECKUX PacCyKICHU;

MPUMEHSATh AKCUOMBI CTEPEOMETPHUH M CIIEACTBUS U3 HUX IPHU PELICHUN
r€OMETPUYECKUX 3a]1aY;

KJIACCU(PUIIMPOBATh B3aUMHOE DPACIIONIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJHO ONEpUPOBATH MOHATHSAMH, CBSI3aHHBIMU C yIjJaMud B
MIPOCTPAHCTBE: MEKIY MPSAMBIMU B IPOCTPAHCTBE, MEXTY MPAMON U TUNIOCKOCTHIO;

cBOOO/IHO ONEPUPOBATh NMOHATHUAMHU, CBA3AHHBIMU C MHOTOTPAHHUKaMH;
CBOOO/IHO pacro3HaBaTh OCHOBHBIE BUJbl MHOTOTPAHHUKOB (IIpHU3Ma, MUpaMHIa,
IpSIMOYTOJIBHBIN Mapaiesenumnes, Kyo);

KJacCU(PUIMPOBATh  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHMS IS
KJIacCU(PUKALUH;

CBOOOJHO  OINEPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMH C  CEUYEHUEM
MHOT'OIPAHHHUKOB TUIOCKOCTBIO;

BBINIOJIHATh ~ MapajuleJIbHOE,  LEHTPAIbHOE W OPTOrOHAIBHOE
MIPOEKTUPOBAHUE (PUTYp HA IUIOCKOCTb, BBINOJHATH H300pakeHHs QUryp Ha
IJIOCKOCTH;

CTPOUTH CEUEHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIIOJIHAThH
(BBIHOCHBIE) TUIOCKME YEpPTEXKH M3 PUCYHKOB HPOCTHIX OOBEMHBIX (QUIYpP: BUA
CBEpXy, COOKY, CHU3Y;

BBIUMCIATh  IUIOHIAJM  TOBEPXHOCTEW  MHOTOTPAHHUKOB  (IIpU3Ma,
nUpaMua), FeOMETPUUYECKUX TEJl C IPUMEHEHUEM (HOpMYIL;

CBOOOHO ONEPUPOBATH MOHATUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, IEHTD,
OCb U TUIOCKOCTh CUMMETPHH, HEHTP, OCh U MJIOCKOCTh CUMMETPUH (QUTYDBHI;

CBOOOJHO ONEPUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIMMH BEKTOPAM U
KOOpPJMHATaM B ITPOCTPAHCTBE;

BBINIOJIHATH JEHCTBUS HAJ] BEKTOPaMHU;

pemaTh 3aJayd Ha J0Ka3aTelIbCTBO MAaTeMaTHYECKUX OTHOIIEHUH U
HaXOXJEHUE TEeOMETPUYECKUX BEIMYMH, NPUMEHSS HM3BECTHBIE METOJbl MpPH
pPELIEHNN MaTEMaTUYECKUX 3a/1a4 MOBBILIEHHOIO U BBICOKOT'O YPOBHS CIIOKHOCTH;

OPUMEHATh MPOCTEHIINE NPOrpaAMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1aY;

U3BIIEKAaTh, MPEOOPa3OBBIBATh W HHTEPIPETUPOBATH HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEICTAaBICHHYIO Ha YepTekax U
PUCYHKaX;

OPUMEHATH TMOJIyUCHHbIE 3HAHMSI Ha MPaKTHKE: CpaBHUBAThb W
aHAJIM3UPOBATh pealbHbIE CUTYALIMH, TPUMEHSATh U3yUYCHHbIE MIOHATHS B IIpoLiecce
MOKMCKA PEIICHUsS MaTeMaTUYeCKu c(hopMyIMpPOBAHHON MPOOIEMBI, MOJEIHPOBATH
peaJibHble CUTYalluu Ha SA3bIKE T€OMETPUH, UCCIIEI0BATh NOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUI U TEOPEM, ammapara aareOpsl, pemarhb
PAKTUYECKUE 33]]a4l, CBA3aHHBIE C HAX0XKAEHUEM I'€OMETPUUECKUX BEJINYMH;

UMETh NPEJCTaBICHUS 00 OCHOBHBIX dTamax pa3BUTHS F€OMETPUM Kak
COCTaBHOH 4acTH (yHJaMEHTA Pa3BUTHS TEXHOIOTHIA.



K xonity 11 kyiacca o0ydaronuiuiicst HAy4YnuTCs:

CBOOOJHO ONEPUPOBATH MOHATUAMHU, CBA3aHHBIMU C LIMJIMHIPHYECKOM,
KOHUYECKOH U cPepruecKoi MOBEPXHOCTAMHU, OOBSICHITH CIIOCOOBI OJIYUCHHUS;

ONEPUPOBATh TMOHSATUSAMH, CBS3aHHBIMA C  TElaMd  BpalCHUS:
UINHAPOM, KOHYCOM, CPepoii U IIapoMm;

pacno3HaBaTh Tejla BpamieHus (IWIMHIp, KOHYC, cdepa W 1ap) u
OOBSACHSTH CIIOCOOBI TOJTYUYEHHUSI TEJT BPAIICHUS;

KJIaCCU(DUITMPOBATH B3aMMHOE PACIIOJIOKEHHUE CPEPHI U TUNTIOCKOCTH;

BBIYHCIIATh BEJIMYUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TEN BpAILEHHUS,
OOBEMBI M IUIOIIAJM MOBEPXHOCTEH MHOIOIPAaHHUKOB M TE€J BPAILLCHHUS,
re€OMETPUUYECKUX TEJ C IPUMEHEHHEM (HOpMYIL;

CBOOOJHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C KOMOWHAUUSAMH TEJ
BpaIllleHHUs] U MHOTOI'PAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c)epy U ONMUCAHHBIN
okoJ10 cdepsl, chepa, BOUCaHHAsT B MHOTOIPAHHUK WM TEJIO BPAIICHUS;

BBIYUCIISATh COOTHOILIEHHUS MEXAY IUIOIIAAsMH IOBEPXHOCTEH U
o0béMaMM TMOAOOHBIX TEJ; M300pakaTh U3ydaeMmble (QUIYpbI, BBIMIOJIHATD
(BBIHOCHBIE) TUIOCKHE YEpPTEX U U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJl BPALLCHUS;

U3BJICKATh, HMHTEPIPETUPOBATH U MPEoOpa3oBbIBATh HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTexax U
PUCYHKaX;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH OINEpaluy HaJl BEKTOpaMU; 33/aBaTh MJIOCKOCTh YPaBHEHHUEM
B JICKapTOBOW CUCTEME KOOPJIUHAT;

peuaTh reOMETPUYECKHUE 33J]a4l HA BBIYUCIICHUE YTII0B MEXKIY IPSIMBIMU
U IUIOCKOCTSIMHU, BBIYMCJIIEHUE PACCTOSIHUM OT TOYKHM 1O TJIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA NPU PELLICHNH;

CBOOOJTHO OMNEPUPOBATH TMOHSATUSMU, CBSI3aHHBIMH C JBIDKEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKECHHIA;

BBITIOJIHATh W300PKEHHUSI MHOTOTPAHHUKOM U TEJl BpAICHUS TIPH
[1apaJlICIbHOM IIEPEHOCE, LIEHTPAIBHONM CUMMETPHUH, 3€PKAJIbHOM CUMMETPUH, IIPU
MOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHusl MOI00US;

CTPOUTbH CEUYEHHS] MHOTOIPAHHUKOB U TEJ BpAICHUs: CEUYEHUS IIMIMHIpA
(mapanienbHO W TEPHEHAMKYJISIPHO OCH), CEUYeHHs] KOHyca (mapajjiesbHOe
OCHOBAaHMIO M MPOXOJSIIEE Yepe3 BEpUINHY), CEUSHUS 11apa;

UCIIOJIb30BaTh METO/bl TOCTPOEHUS CEUEHUW: METOJ CJEIO0B, METOJ]
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEN IIJIOCKOCTH;

JTIOKa3bIBaTh FEOMETPUUYECKUE YTBEPIKICHHUS;

OPUMEHATh TeoMeTpuueckue (hakThl IS PEHICHHUS] CTEPEOMETPUUECKUX
3a/1a4, NpeAnoJaralouuX HECKOIbKO [IAroB PELICHMS], €CIU YCIOBHS TPUMEHEHUS
3aJlaHbl B IBHOM M HESBHOM (opme;

pemarb 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLIEHUH U
HaXO0XJICHUE TC€OMETPUYECKUX BEJIMYMH; MPUMEHSTh MPOTrpaMMHBIE CPEJICTBA U
AIEKTPOHHO-KOMMYHHMKAlIMOHHBIE CUCTEMbI MPH PEMIEHUU CTEPEOMETPUUECKUX
3a/1ad;



NPUMEHATH  TOJIYYCHHbIE  3HAHUS HA  TPAaKTHKE:  CpPaBHUBATH,
aHAIM3WPOBATh W OICHUBATh pEAIbHBIC CUTYyalldd, NPUMCHITh HW3YYCHHBIC
MOHSTHS, TCOPEMBI, CBOWMCTBAa B IPOIECCE TOWCKA PEIICHUS MaTeMaTHYCCKH
chOpMyTUPOBAHHONW MPOOJIEMBI, MOACIUPOBATH PEATbHBIC CUTYAllUH Ha S3BIKE
TEOMETPUH,  HMCCIENOBaTh  MOCTPOSHHBIE  MOJEIH C  HCHOJb30BAaHHEM
TCOMETPHUYCCKUX IMOHATHUH M TEOpEeM, aImapaTa ajareOpbl, penrath MPaKTHICCKHE
3aJ1a4M, CBS3aHHbBIC C HAXOXJICHUEM I'€OMETPHUYCCKUX BEIINUMH,

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pPa3BUTHS T'€OMETPHH Kak
COCTaBHOM 4acTy (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HazBanue KommuecTtBo OcHOBHBIE BU/IbI ACSTENBHOCTU
OcHOBHOE coziepKaHue
pasnena (Tembl) Kypca 4acoB y4aImxcs
BBezaenue B crepeoMeTpuio 23 OCHOBHBIE MPOCTPAHCTBEHHBIE Ornpenendarsb MI0CKOCTh KaKk PUrypy,

burypsi.
[ToHsATHS CTEpEOMETPUHN: TOYKA,

npsiMast, IIOCKOCTh, MPOCTPAHCTBO.
OcHoBHBbIE ITpaBUIIa U300pAKEHUS

Ha PUCYHKE TIOCKOCTH, MTapaIeIbHbBIX
MpSAMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[TonsTus: epeceKaromumecs mI0CKOCTH,
nepeceKaroIyecs npsaMas U mIOCKOCTb;
MOJTYTIPOCTPAHCTRO.

MHoTrOorpaHHUKH, H300paKeHue
POCTEHIIINX IPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMNX OOBEKTOB.
AKCHOMBI CTEPEOMETPHH U TIEPBBIE
CJICJICTBUS U3 HUX.

CriocoObl 3a1aHUs IPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUS MPSMBIX U TNIOCKOCTEH.
Ceuenus. U3o0paxkenne ceueHui

B KOTOPOU BBITIOTHSAETCS NTAHUMETPHSL.
Jlenmath mpOCTENIIINE JIOTUYECKUE
BBIBO/IbI U3 aKCHOMATUKH IJIOCKOCTH.
[IpuBOAUTH MPUMEPHI PEATTBHBIX
00BEKTOB, HICATU3AIIUEH KOTOPBIX
SIBJISIFOTCSI aKCIOMBI TE€OMETPHHU.
N3y4dars, NpUMEHATH IPUHITUIIBI
MIOCTPOEHHUS CEYCHUM.

Hcnonb30Bath 1151 TOCTPOCHHUS
CEYEHHI METO/I CIIEI0B, METOT
BHYTPEHHETO TPOCKTUPOBAHMUS, METO/T
nepeHoca CeKyllel MIOCKOCTH.
Pemiats crepeoMeTpruyeckue 3a0aun:
Ha OIpEJEICHNE BU/IA CEUYEHUS U
HAXOXKJEHUE €ero IO IH.
AKTyan3upoBath (GaKkThl U METOJIbI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH aHAJIOTHUH.

Hcnonb30Bath Npu pelieHUH 3a1a4
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ApaMuUIbl, Kyoa v IPpU3MbI, KOTOPHIE
MPOXOJIAT uepe3 ux peopa.
N3oOpaxenue nepeceueHus
ITOJyYEHHBIX TUIOCKOCTEM.
PackpaiirBanue noCTpOSHHBIX CEUECHUN
pa3HBIMU I[BETAMHU.

Merton cnenoB Juisi IOCTPOCHHUS
ceueHuid. CBOMCTBa epeceYeHU
MPSIMBIX U TI0CKOCTer. [locTpoeHue
CEYEeHMI B MUpaMHie, KyOe Mo TpEM
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
OCTPOEHHUS.

[ToBTOpEHNKE ITAHUMETPUH.

TeopeMa 0 MpoONOpUHOHATBHBIX
otpeskax. [lomobue TpeyroibHUKOB.
Teopema Menenas. Pacuérer

B CCUCHMSIX HA BBIHOCHBIX YePTEkKaX.
Hcropwust pa3BuTHS TIIAHUMETPHH

U CTEPEOMETPUU

CJIeyIoIINe MIIaHUMETPpUIeCKUe (HaKThI
Y METOJBI:

Teopemsl Darneca u

0 MPONOPLIMOHAIBHBIX OTPE3KAX.
ANTOpPUTM JIeNIeHUs OTPE3Ka

Ha N paBHBIX yacTer. Teopema
Menenas.

PaBHOOEApEHHBIN TPEYTOJbHUK.
PaBHOCTOpPOHHMI TpPEYTOJIBHUK.
[IpAMOYTOJIBHBIN TPEYTOJIBHUK.
CBOWCTBO CpeHEN JINHUU
TpeyrojabHuka. CBOMCTBO OMCCEKTPUCHI
yriaa TpeyroiabHuka. CBOWCTBO MeAUaH
TPEYTOJIbHUKA.

[Tpu3Haku nogo0us TPEYroJbHUKOB.
[TonyuaTs npencraBnenus 00
OCHOBHBIX JTaIlax pa3BUTHUS TEOMETPHUU
KaK COCTaBHOM yacTu pyHIaMeHTa
Pa3BUTHUS TEXHOJIOT U

Bzaumnoe pacnionoxenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHoOe pacrosoxeHue npsMbIx

B IIpOoCTpaHCcTBE. CKpeIMBarOIUeECs
npsMmeble. [Ipu3Haky CKpemuBaromuxcs
IIPSAMBIX.

[TapamtenbHbIe NpsiMbIE

KnaccuduuupoBats B3auMHOE
PacrooKeHue MPSMbIX

B IIPOCTPAHCTBE, WILTIOCTPUPYSI
PUCYHKaMH U IPUBOJIS IPUMEPHI
Y3 PEAIbHOM KU3HMU.
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B IIpOCTpaHcTBE. Teopema

0 CYILIECTBOBAHUH U €IMHCTBEHHOCTH
MIPSMOU MapajjIeIbHON TAHHOU
MPSIMOU, TPOXOIAILEN YEPES TOUKY
MPOCTPAHCTBA U HE JICKAIIEH

HA JJAHHOU MPSIMOU.

JlemMMa 0 miepeceueHnH mapayIeabHbIX
MPSAMBIX IIOCKOCTHIO. [lapannensHoCcTh
TpEX mpsAMBIX. Teopema o Tpéx
napajuieIbHbIX NPSIMBbIX.

TeopeMa 0 CKpeIMBAOIIUXCS PSIMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA MTAPALIETBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX Uryp B mapamuiebHOM
IPOEKLIMH.

[lenTpanbHas TpOEKIUSI.

VYTroJ ¢ COHaNpaBIeHHBIMU CTOPOHAMH.
Yros Mex 1y MPSIMBIMH.

3ajauu Ha 1OKA3aTeNIbCTBO U
UCCIIEIOBAHNE, CBSI3AHHBIC

C PacroJIOKEHUEM MPAMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOPEMY

O CYLIECTBOBAaHUU U €AMHCTBEHHOCTH
MAPAVIETBHON MPSIMOU, TIPOXOIAIIEH
4yepes TOUKY MPOCTPAHCTBA U HE
JeXaen Ha Apyrou npsMon; JIEMMY

0 MEPECEUECHUU TIIIOCKOCTU ABYMS
napajuieIbHbIMU IPSIMBIMU; TEOPEMY

0 TPEX NMapalIeIbHBIX MPSIMBIX.
Jloka3pIBaTh MpU3HAK
CKPEUIUBAIOIINXCS MPSIMBIX, TEOPEMY
O CKpPELIMBAIOIIMNXCS MPSAMBIX.
JIoKa3bIBaTh TEOPEMY O PAaBEHCTBE
YTJIOB C COHAIIPABIEHHBIMU CTOPOHAMH.
OOBACHATD, UTO HA3bIBACTCSA
napajyieIbHbIM U HEHTPAIbHBIM
MPOEKTUPOBAHUEM U KaK BBITIOIHSAETCS
IPOEKTUPOBaHKE (UTYDP HA MIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MapajlieIbHOTO
IIPOEKTUPOBAHMSI.

N3o0paxkath B mapaiieabHON
IPOEKIH Pa3HbIE FEOMETPUUYECKUE
burypsi.

Pewate crepeomerpudeckre 3a1auu
Ha JJOKa3aTeIbCTBO U UCCIEN0BAHNUE,
CBSA3aHHBIE C PACIIOIIOKEHUEM IIPSIMBIX
B IPOCTPAHCTBE.
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[IpoBOIUTE MOKA3aTEIbHbBIE
paccyxeHus NPy peluIeHUN
Tr€OMETPUYECKUX 3a7a4, CBSI3aHHBIX
CO B3aMMHBIM PACIOJI0KECHUEM
MPSIMBIX B MPOCTPAHCTBE.
CpaBHUBaTh, aHATU3UPOBATH U
OIICHUBATh YTBEPKICHUS C LETBIO
BBISIBJIICHUS JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUH.
MonennpoBaTh peanbHbI€ CUTYalLHH,
CBSI3aHHBIC CO B3AaMMHBIM
PaCIONIOKEHUEM MPSAMbBIX

B IIPOCTPAHCTBE, Ha SI3bIKE T€OMETPHUH.
HccnenoBars NOCTpOEHHBIE MOJETU
C UCTOJIb30BaHUEM T€OMETPUUECKUX
MOHSATHH U TEOpPEM, arrapara ajareopsl,
I (PPOBBIX PECYPCOB.

[TomyyaTs npeacraBieHue

0 LIEHTPaJIbHOM IPOEKTUPOBAHUH

1 00 uctopuu paboT MO TEOPHUH
MEePCIIEKTUBBI

[TapayenbHOCTH NPSAMBIX
U IJIOCKOCTEU
B ITIPOCTPAHCTBE

[TonsTrs: napamienbHOCTh MPAMON U
IJIOCKOCTHU B MMPOCTPAHCTBE.

[Ipu3Hak mapajuieIbHOCTH NMPSIMOM U
10ckoCcTH. CBOMCTBA ApaIEIbBHOCTH

Knaccudumuposars B3auMHoe
PACIIOJIOKEHUE TIPSIMOU U THIOCKOCTH
B IIPOCTPAHCTBE, MPUBOIS
COOTBETCTBYIOIIUE TPUMEPHI
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MIPSIMOU U TIJIOCKOCTH.
I'eomerpuyeckue 3anaun

Ha BBIYMCIICHUE U I0KA3aTEIbCTBO,
CBSA3aHHBIC C IIAPAIJICIIBHOCTBIO

IIPAMBIX U IIOCKOCTEH B IIPOCTPAHCTBC.

[TocTpoenue ceueHns, NPOXOIAIIETO
4yepes JaHHYIO NPSAMYIO Ha YEPTEXKE U
[apaJICIbHOTO APYTOM MIPSMOM.
Pacuér orHowmienun. [1apannensHas
MPOEKIHs, TPUMEHEHUE

JUIS IOCTPOEHUS CeUeHul KyOa

Y NapaJuIeIIeuneaa.

CaoicTBa napauieNenuneaa U Mpu3Msl.

[TapannensHbie mockocTu. [lprusHaku
NapajlJIETbHOCTH ABYX IIJIOCKOCTEM.
Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
IPOXOJALIEN YEPE3 TOUKY, HE
IIPUHAJIEKAITYIO JAHHOW INIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiiCTBa NapaJUIEIbHBIX IIJIOCKOCTEN:
0 MapaJuIEIbHOCTHU NPSMBIX
IIepeCceUYeHUs NPU NEPECEUCHUU IBYX
MAPAIIETBHBIX MIIOCKOCTEU TPETHEM;
00 0Tpe3Kax mapayiIeIbHBIX MPSIMbIX,
3aKJIFOYEHHBIX MEXY [MapaJUICIIbHBIMU

Y3 peabHOMU KU3HMU.

DopMyIMpPOBATH ONIPEACICHUE
IIapajuIeNIbHBIX MPSMOU U IIJIOCKOCTH.
Jloka3bIBaTh IPU3HAK

0 IapaJUIEIbHOCTH MIPSIMOM U
IIJIOCKOCTH; CBOMCTBA NIAPaJUIEIIbBHOCTH
IPSAMOM U TTIOCKOCTH.

Pewars crepeoMerpuyeckue 3agauu
BBIYMCJICHUS U 10Ka3aTEIbCTBO,
CBSI3aHHBIE C ITAPAJUIEIIBHOCTBIO

MPSAMBIX U TIJIOCKOCTEN B TPOCTPAHCTBE.

Pemars npaktuyeckue 3agayn

Ha IIOCTPOCHUE CEUEHUH Ha YepTEKax
TETpadApa U NapajuiesIenuIe1a.
Pemars crepeomerpruueckue 3anaun,
CBSI3aHHBIE C IIOCTPOCHUEM CEUYECHUH
IIJIOCKOCTBIO.

ITpoBOAUTE JIOTMYECKH KOPPEKTHBIE
JIOKa3aTeIbHbIE PACCYKIACHUSA

IIPY PELIEHUHU T€OMETPUYECKUX 3a7a4
CBSI3aHHBIX C IIApAIJIEIBHOCTBIO
IJIOCKOCTEMN.

CpaBHHBaTh U AaHAJIM3UPOBATH
peabHbIE CUTYAlluH, CBI3aHHBIC

C MApAJIECIIBHOCTBIO IIPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECCUEHUH NPSIMON
C IBYMS NapaJljIeIbHBIMU TUIOCKOCTSAMHU

MO/JIEIIUPOBATh PEAIBHBIE CUTYallWH,
CBSI3aHHBIE C TAPAJUIEITBHOCTHIO
MPSIMOM U TNIOCKOCTH B MIPOCTPAHCTBE,
Ha A3bIKE TEOMETPUHU

IleprieHIMKYISAPHOCTD
MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema [udaropa
Ha IUIOCKOCTH, TPUTOHOMETPHS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPSAMOYTOJIBHOTO
napajuiesenumena. Berauciuenue s
OTPE3KOB B KyO€ U MPSMOYTOJIbHOM
napajuieJIenunee.
[leprieHIMKYIAPHOCTH MPSAMOU 1
110CKOCTH. [Ipr3Hak
NEPNEHINKYJIAPHOCTH MPSMOU 1
IJ10CKOCTU. TeopemMa o CyIleCTBOBAaHUHU
Y €JUHCTBEHHOCTH IIPSIMOM,
IPOXOJAILIEN YEPES TOUKY
IIPOCTPAHCTBA U NEPIEHAUKYIISIPHON
K Iutockoctu. [nockoctu n
NEPHEHANKYJISIPHBIE UM MPsMast

B MHOT'OTPaHHHKAX.
[leprieHAMKYNSp U HAKJIOHHAS.
[TocTpoenue nepneHauKyIsipa

U3 TOYKH Ha NPSIMYIO.

TeopeMa 0 TpEX NMEPHEHAUKYIISIPAX
(mpsimast u 0OpaTHas).

AKTyanu3upoBaTh (DaKThl U METOBI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.
@opMyIUpOBaTh ONIPEACIICHUS:
MEPIEHIUKYISPHBIX TPSIMbIX

B IIPOCTPAHCTBE; ONPEAECIICHUE MIPAMON,
NEPIEHIUKYJIIPHON K TIIOCKOCTH.
Jloka3pIBaTh: IEMMY

0 MEePIEHANKYISIPHOCTH ABYX
napasuiesIbHBIX MPSMBIX K TPEThEH
MPSIMOI; TEOPEMBI O CBSI3U MEXKITY
NapajuieIbHOCTBIO MPSAMBIX U UX
MEPIEHANKYISIPHOCTHIO K TNIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BEIPAKAIOLILYIO
MIPU3HAK NEPIEHANKYISPHOCTH MPSIMOIM
Y TUIOCKOCTH; TEOPEMY

O CYIIIECTBOBAaHWM U €IUHCTBEHHOCTHU
MPSIMOU, IPOXOAAIEH YEPE3 JAHHYIO
TOYKY U NEPIICHAUKYIISIPHOU K JAHHOU
IIJIOCKOCTH.

N300paxkath B3aUMHO
NEePHEHUKYISIPHBIE TPSIMYIO
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Yroa Mex 1y CKpelruBarOIMMHUCS
npsambIMU. [lonck neprnesauKyIsIpHbIX
IPSIMBIX C IOMOLIBIO
IIEPIIEHIUKYJIPHBIX IIIIOCKOCTEN
OpToroHajibHOE IPOEKTHPOBAHUE.
[TocTtpoenue ceueHuit kyda, IpU3MBI,
MIPABWJIBHOW MMUPAMUABI C TOMOLIBIO
OPTOrOHAJILHOMN IIPOEKLIUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCHUTENBHO II0CKOCTHU. [ ImockocTn
CHUMMETPUN B MHOTOI'PaHHUKAX.
[Ipu3Hak nepneHuKyJIIpHOCTH
MPSMOM U TNIOCKOCTHU KaK CIEACTBUE
cummMmetpud. [IpaBunbHbIE
MHOTOTPaHHUKHU

Pacuér paccrossauii OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYyCTHUTh
NEPIIEHAUKYJISPbL: CAMMETPHS, CIABUT
TOYKH 110 NapajuieJIbHOU MPSIMOM.
CnBur 1o HenapaJuIeIbHON NPSIMOH,
VU3MEHEHUE PACCTOSTHUN

Y ITOCKOCT.
@opMyIMpOBaTH CBOWCTBO
NEPIEHINKYJIAPA IO OTHOLIEHUIO

K IUTOCKOCTH.

[Tonyuyath npencraBiaeHUE O 3HAYCHUH
NEPICHANKYJIIApa IS IPYTUX o0iacTen
Hayku (du3KKa, JHEPreTHKa, Ja3epHbIe
TEXHOJIOTHHU), B PEaJIbHON KU3HU
(TexHUKa, OKpy>Karomiasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKIACHUS, CBS3aHHBIC
C MPOEKIMEN MPSMON Ha TIJIOCKOCT,
HETEPIECHINKYISIPHYIO K 3TOU HpsIMOil.
Jloka3bIBaTh TEOpEMY O TPEX
NEPIEHIUKYJIIApax U TEOpeMy
00paTHYIO TeOpeMe O TPEX
NEPIEHIUKYIISIpaX.

[Tomy4aTs mpeacTaBiIeHUE

00 OPTOrOHAJIBHOM MPOEKTUPOBAHUMU.
Jloka3pIBaTh TEOPEMY O MPOEKIIUU
TOYKHU Ha MPSMYIO.

Pewate crepeomeTpuueckue 3aaaum,
CBSI3aHHBIC C MIEPIICHIUKYIIPHOCTHIO
IIPSIMOM U IIJIOCKOCTH.

Pemars npuknaaHbie 3a1a4u,
CBSI3aHHBIC C HAXOXKICHUEM
r€OMETPUYECKUX BEJTUYUH.
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Pemate crepeoMerpudeckue 3agaum,
CBSA3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPNEHAUKYIISPAX,
HAaXO0KJICHHEM PAaCCTOSHUM,
IOCTPOEHUEM IIPOEKIUH.

CpaBHHBaTh U AaHAIM3UPOBATH
YTBEPKIACHUS C LIENbIO BBIABICHU
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.
AHanu3upoBaTh U MOJIEIUPOBATH

HAa SI3BIKE TEOMETPUU PEAIbHBIC
CUTYyalllH, CB3aHHBIC

C IIEPIIEHAUKYJIAPHOCTBIO IIPSMOU U
IUIOCKOCTH; UCCIIEN0BATh IOCTPOCHHBIE
MOJIENH, B TOM YHCIIE U

C UCIIOJIb30BAHUEM arrapaTa aiareopsl

VYTabl 1 pacCTOSHUS

16

[ToBTOpEHME: YrOaI MEXKTY NPSIMBIMU
Ha IIJIOCKOCTH, TPUTOHOMETPHS

B [IPOM3BOJIBHOM TPEYTOJIbHUKE,
TEOpEeMa KOCHHYCOB.

IToBTOpEHHME: Yyrom Mexay
CKPEILHBAOIIUMUCS IPAMBIMUA

B ITpocTpaHcTBe. ['eomerpuyeckue
METOJbI BBIYMCIICHUS yTJIa MEXKIY
IPSAMBIMHA B MHOTOI'PaHHUKAX.

AKTyanu3upoBath (PaKThl U METOBI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.
OopmyIMPOBATh ONPEAECICHUE
JIBYTPAHHOTO yIJia.

Jloka3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEVHBIX YTJI0B ABYTPAHHOIO YTJa.
KiaccudumupoBarh 1ByrpaHHbIe yTibl

B 3aBUCHUMOCTH OT UX I'PalyCHON MEPBHI.
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JIByrpanHsiil yron. CBOKHCTBO
JIMHENHBIX YTJIOB IBYTPAHHOIO yTJIA.
[leprieHINKYISPHBIE IUNTIOCKOCTH.
CBoiicTBa B3aUMHO MEPIICHANKYISIPHBIX
ockocren. [Ipusnak
NEPIEHINKYJIIPHOCTHU TIOCKOCTEN;
TE0-peMa O MPSIMOU IEPECEUCHUS ABYX
IUTOCKOCTEN MEPIEHIUKYIISIPHBIX
TPEThEH TIIOCKOCTH.

[IpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
Ky0; U3MepeHusi, CBOMCTBA
MPSIMOYTOJIBHOTO MApAJIJIENEIUITEAA.
TeopeMa o0 quaroHaiu NPAMOYTOJIbHOTO
NapajuyIeIeIuIe a U CIIeICTBUE U3 HEE.
CrepeoMeTpUueCKHUE U TTPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PACHOJIOKEHUEM MPSIMBIX U TNIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
IIPSIMBIE, ITAPAJIICIIBHBIE TNIOCKOCTH

B CTaH/IAPTHBIX MHOTOTrPaHHHUKAX.
[Tapa mapannenbHbIX IIIOCKOCTEN

Ha CKPELIMBAIOIINXCS MPSAMBIX,
PaCCTOSTHUE MEXKITY
CKPELIMBAIOLINMUCS TPSIMBIMHU

B IIPOCTBHIX CUTYaLIUSIX.

OnyckaHue nepreHIuKyIspoB,

DopMyIUPOBATh ONIPEACTICHUE B3aUMHO
MEPIEHANKYJISPHBIX INIOCKOCTEM.
Jloka3bIBaTh TEOPEMY O IPU3HAKE
MEPIIEHAUKYJISIPHOCTH JIBYX
IJIOCKOCTEMN.

DopMyIUpOBaTh CIEACTBUE

(U3 mpu3HaKa) 0 MEPHEHAUKYISIPHOCTH
IJIOCKOCTH, KOTOpAas MEPIEHAUKYIISIPHA
IIPSIMOM, IO KOTOPOU NIEPECEKAIOTCS IBE
IJIOCKOCTH, 3TU IUIOCKOCTSIM.
Jloka3bIBaTh YTBEPKAECHUS O €T0
CBOWCTBAX; TEOPEMY U CJIEIACTBUE

13 HEE O AUaroHaJsIX MPsIMOYTOJIbHOTO
napajuiesenumnea.

Pemate crepeomeTpruueckue 3a1auu,
CBSI3aHHBIC C IEPIEHIUKYIISIPHOCTD
NPSAMBIX U TUIOCKOCTEM, UCITONB3YS
MJIaHUMETpUuueckue GakThl U METOIBI.
[IpoBOAUTE TOTMYECKU KOPPEKTHBIE
JIOKA3aTEeIbHBIC PACCYXKICHUS TIPU
pEIIEeHNU TEOMETPUUECKHX 3aaY,
CBSI3aHHBIX C IEPIICHANKYIISIPHOCTHIO
IJIOCKOCTEMN.

AHaIM3UpPOBATh U MOJIEITUPOBATH

Ha SI3bIKE TEOMETPUH PEAIbHBIE
CUTYyalluH, CBSI3aHHBIC
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BBIYMCJICHUE PACCTOSIHUM OT TOUKHU
110 TOYKH; NPSIMOU; INIOCKOCTH.
Brrancienne paccTossHUN MEXIY
CKPELIMBAIOIINMUCS TPSIMBIMHU

C IOMOUIBIO NIEPIIEHIUKYIAPHON
IJIOCKOCTH.

TpéxrpaHHbIN yroJ, HEpaBEHCTBA
IUIsl TPEXTPAHHBIX YIJIOB.

Teopema Iudaropa, reopembi
KOCHHYCOB U CHHYCOB

JUISl TPEXTPAHHOTO yIia. DJIEMEHTHI
chepuueckoit TeOMETPHH:
reoIe3NYECKUE JIMHUU Ha 3eMIIe

C MEePIEHANKYISIPHOCTHIO MIPSMBIX U
IJIOCKOCTEM.

HccnenoBats MOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCIOJIb30BAHUEM
amnmnapara aareOpsl.

Petate npukiaanelie 3a1a4u,
CBSI3aHHBIC C HAXOXKJICHUEM
T€OMETPUYECKUX BEIIMUUH

MHororpaHHuKH

CucreMatu3zanus 3HaHUI:
MHOrorpaHHMK ¥ €ro dJIEMEHTBI.
[Inpamuna. Buael nupamu.
[IpaBunbHas nupamuaa.
[Ipu3zma. I[Ipssmas u HakJIOHHAs
npu3msl. [IpaBunbHas mpusma.
[Ipssmont mapayienenunen,

PSIMOYTOJILHBIN TTapaJIJIeNIeTHIe I, KyO.

Brinykibsie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBuibHbIE U
MOJTYTIPAaBUJIbHBIE MHOTOIPAaHHUKH

Paborath ¢ yaeOHUKOM: 3a71aBaTh
BOIIPOCHI, J€JaTh 3aMEeUYaHusl,
KOMMEHTapUH.

AHanM3UpOBaTh PEIICHUE 3aJa4H.
Pucosats BeINyKIIbIE€ MHOTOTPAHHUKHU
C 3aJIJaHHBIMH CBOMCTBaMU;
BOCCTAHAaBJIMBATEL OO BUJL
BBIITYKJIOTO MHOTOTPAHHUKA 110 JBYM
€ro MPOEKLHUSIM.

Jloxa3pIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOIPaHHHUKA.

PucoBatsb BbINTyKJIbIE MHOTOTPaHHUKHU

53



C pa3HOM 3UJIEPOBOUN XAPAKTEPUCTUKOM;
VCCIIEIOBATh BO3MOKHOCTH MTOTYy4YECHUS
pe3yabTaTa Ipy BApbUPOBAHUH TAHHBIX.
Jloka3bIBaTh CBOMCTBA MTPABUIIBHBIX
MHOTrOTrpaHHHUKOB. [lTanupoBaTh
MIOCTPOECHUE MPABUIIBHBIX
MHOT'OIPaHHHUKOB Ha ITOBEPXHOCTSX
JIPYTUX MPAaBUIbHBIX MHOTOTPAHHUKOB

BekTopsl B mpocTpaHCcTBE

12

[TonATHE BEKTOPA HA INTIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTBb BEKTOPOB, IPABUIIO
MapajuIelICIAIe1a, YMHOKEHNE BEKTOPA
Ha YUCIIO, Pa3I0KEHUE BEKTOPA

1o 6a3ucy TpEX BEKTOPOB, HE JISKALUX
B OJTHOM IIJTOCKOCTH.

CxansipHoe nNpou3BEAECHHUE,
BBIYHMCIICHUE YTJia MEXAY BEKTOPAMHU

B IIPOCTPAHCTBE.

IIpocrenmue 3a1a4n ¢ BEKTOPaMHU

AKTyamm3upoBaTh (GaKkThl U METOIbI
IIJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJAUTH aHAJIOTUH.

OnepupoBath MOHATUSIMU: BEKTOP

Ha TJIOCKOCTH U B IPOCTPAHCTRE;
KOMILJIaHApHbIE BEKTOPHI. [IpUuBOANTH
puMepbl GPU3UIECKUX BEKTOPHBIX
BEJIUYMH.

OcBauBarh NpaBujia BbITIOJTHEHUS
JICUCTBUM CIIOKCHUS Y BEBIYUTAHUS
BEKTOPOB, YMHOKEHHS BEKTOpa

Ha 9HCJIIO.

Jloka3pIBaTh MpU3HAK KOMIIJIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3bpIBaTh TEOPEMY O PA3JIOKEHUU
JT000T0 BEKTOpA MO TPEM TaHHBIM
HEKOMILTaHAPHBIM BEKTOpaM
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[ToBTOpenue, 06001IEHIE
U CUCTeMaTU3anus 3HAHUI

Ob6o061aroiiee MOBTOPEHUE MOHITHI
Y METOJIOB Kypca FreOMETPUU

10 kmacca, cucreMaTu3alys 3HaHUH.
Hcropwust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTHUM

Pemats crepeomerpudeckue 3agaun
Ha JI0Ka3aTeNbCTBO MATEMATHIECKUX
OTHOILIEHU, HAXOKICHHE
r€OMETPUYECKHUX BETUYHH (IJIHH,
YTJIOB, TLIOIIA/IeH, 00BEMOB).
Hcnonp30Bath npu peuieHun
CTEPEOMETPUYECKUX 3a7a4
IUTAaHUMETpUYECKHE (PAKTHI U METOIBI.
IIpoBOAUTE TOTUYECKU KOPPEKTHBIE
JI0OKa3aTEeJIbHbBIE PACCYKICHU

IIPU PELIEHUU CTEPEOMETPUUECKUX U
IJJAHUMETPUYECKUX 3a/1a4.
CpaBHUBaTh ¥ aHATU3UPOBATH
pealbHblEe CUTYallUH U BBISBISATH
BO3MOYKHOCTb €€ MOJEJIMPOBAHHUS HA
SI3bIKE T€OMETPUU.

MopnenupoBaTh peaibHyH0 CUTYaLUI0
Ha S3bIKE TEOMETPUU U UCCIEN0BAThH
IIOCTPOECHHBIE MOJIEIIN, B TOM YHUCIIE U
C UCII0JIb30BAaHUEM arlrapara ajnreOpsl.
Hcnonb30BaTh KOMIBIOTEPHBIE
IIPOrPaMMBbI [PH PELICHUU 3a7a4.
[Tomy4ats nmpeacTaBiIeHUE O TEOMETPUN
KaK O pa3BUBAIOLICHCS HAYKE,
VCCIIENYIOIIEN OKPYIKAIOIINN MUP,
CBSI3aHHOM C peaIbHbIMU OOBEKTAMU,
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IIOMOTaIOILEH PEIIUTh PEaIbHbIE
JKU3HEHHBIE CUTyalluy O PO
CTEPEOMETPUU B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHM.
CpaBHMBATh ¥ AaHAIM3UPOBATH
YTBEPKIAECHUS C LIENBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.

HCCHGI[OB&TB IIOCTPOCHHBIC MOJCIIH.

Ncnons3oBatk udpoBbie pecypehl

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

102
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11 KJIACC

Ha3Banue KonuuaectBo OcHOBHBIE BU/IBI ICSITEIBHOCTH
OcCHOBHOE co/iepKaHuE
pazniena (TemMbl) Kypca 4acoB yqammxcst
AHanuTHYeCcKas TeOMETpHUs 15 [ToBTOpEHME: KOOPAUHATHI BEKTOPA AxTyann3upoBaTh GaKThl U METOIbI

Ha TJIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIpPHOE IIPOU3BEICHUE BEKTOPOB,
BBIYUCJIEHUE YTJIa MEXK]y BEKTOpAMHU
B IIPOCTPAHCTBE. Y paBHEHUE MIPSMOMU,
IIPOXOISIIIEN Yepe3 IBE TOUKH.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE INIOCKOCTU B OTPE3KAX.
BekTopnoe npousBenenue. JInnelHbie
HEPABEHCTBA, TUHENHOE
pOrpaMMHUPOBAHUE.

AHaIUTAYECKHUE METObI pacyéTa
yTiia MEKIy IPSIMBIMU U TTIOCKOCTSIMU
B MHOTOrpanuunkax. ®opmyna
pPacCTOSHUS OT TOYKH JI0 TUIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue pacCTosHUAN OT TOYKHU
710 TJTIOCKOCTH B KyO€ U MPaBUIIbHOMN
nipamMu/ie

IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

CBOIUTH NEUCTBUSI C BEKTOPAMHU

K aHAJIOTUYHBIM JIEUCTBUIM C UX
KOOpJIMHATaAMH.

BcnoMHUTE onpeiesieHue CKasipHOTO
YMHOXEHHUS M €70 CBOMCTBA.
Bpraucasars ¢ HOMONIBI0 CKAISIPHOTO
YMHOKEHUS JJIMHBI BEKTOPOB, YTJIbI
MEXKJy HUMH, YCTaHABJIMBATh
MEPIEHANKYIIPHOCTh BEKTOPOB.
BriBOoauTh YpaBHEHHE IIIOCKOCTH U
bopmyIly pacCTOSIHUS OT TOYKH

J10 TUIOCKOCTH.

Pemars 3agaun, coueras
KOOPJAMHATHBIA U BEKTOPHBIN METO/IBI.
[IpoBOIUTH TOTUYECKH KOPPEKTHBIE
JI0KAQ3aTEIbHbBIC PACCYKICHUS

IIPY PELIEHUH T€OMETPUUECKUX 3a1a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJAWHATHOT'O METO/1A.
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AHaM3UpOBaTh U MOJICIIUPOBATH
Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYyAIlNH, CBSI3aHHbIE BEKTOPaMH U
KOOpAMHATAMHU.

HccnenoBaTh MOCTpOSHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIb30BaHUEM
anmnapara anreOpsl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTHCS C UCTOPUEH pa3BUTHUS
MaTeMaTHKU

[ToBTOpEeHue, 06001ICHNE
Y CUCTEMAaTU3aLMs 3HAHUI

15

CeueHnss MHOTOI'PaHHHKOB:
CTaHJAapPTHBIE MHOTOTPAaHHUKH, METO/
CJIEZ0B, CTaHAAPTHBIE INIOCKOCTH,
[IEpECEUYEHHUs NPSIMBIX U INIOCKOCTEM.
[TapannenbHble NPAMBIE U TNIOCKOCTH:
napajuIesIbHbIE CEUYECHHUs], PACUET
OTHOILIEHUH, YTJIbl MEXIY
CKPEILHBAOIIHUMUCS NPSIMBIMHU.
[leprieHuKyISIpHBIE TIPSIMBIE U
IIJIOCKOCTH: CTaHIapTHBIE Mapbl
NEPIEHANKYJIIPHBIX IIJIOCKOCTEN U
PSAMBIX, CHAMMETPUH
MHOT'OI'PaHHHUKOB, TEOpEMa O TPEX
NEPIEHNKYJIAPAX, BBIYUCICHUS IJTUMH

CtpouTh ceueHus.

Pewmate crepeomeTpruyeckue 3aaadu
Ha JI0Ka3aTeJIbCTBO MATEMATHUYECKUX
OTHOIIICHUM, HAXOXKJICHUE
reOMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, TUIOIIA/IeH, 00bEMOB).
Hcnonp30BaTh pU PELLIEHUN
CTEPEOMETPUYECKUX 3a]1a4

IJIaHUMCTPUYCCKUC (baKTBI U METOJBI.

[TpoBOIUTH TOTUYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIE PACCYKICHUS

P PELICHUH CTEPEOMETPUUECKHUX
3ajad.

CpaBHUBaTh ¥ aHAIU3UPOBATH
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B MHOTOTpaHHHUKaX.
[ToBTOpEHue: miomaIu
MHOT'OYT'OJIbHUKOB, (DOPMYJIBI

JUIS TUTOIAeH, COOOpaKeHUs
og00us.

[Imomaau ceueHnii MHOTOIPAHHUKOB:
TJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus
Ha YaCTH, COOOPaKCHUS TTOA00US

peanbHble CUTYyallud U BBISBISATH
BO3MOXHOCTh €€ MOJIETTUPOBAHUS

Ha SI3bIKE TECOMETPUHU.

MopenupoBaTh peaibHyIO CUTYaIUIO
Ha SI3bIKE TEOMETPUU U UCCIEA0BATh
MOCTPOEHHBIE MOJIEJIH, B TOM YHCIIC U

C MICTIOJTb30BaHUEM arapaTa anreOpsl.

Hcnonn3oBath KOMIIBIOTCPHBIC
IIporpaMMmel IIpH PCHICHUHU 3a1a4

O0BEM MHOTOTpaHHUKA

17

O06bEM Tena. OObEM PAMOYTOJIBHOTO
napajuiesienuneaa. 3ajaadu

00 yJiBoeHUH Ky0Oa, 0 KBaJpaType
Ky0a; 0 TPUCEKLIUU yTJIa.
CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIEC C 00BEMOM
IPSIMOYTOJIBHOTO MapaJijieienuIea.
[Tpuknansbie 3aa4u, CBSI3aHHBIC

C BBIUKCIIEHHEM 00BbEMA
IPSMOYTOJIBHOTO Napajuiesienuneaa.
O0BEM TPSIMOIA TPU3MBL.
CrepeoMeTprueckue 3a/1auu,
CBSI3aHHBIC C BRIUUCIICHHEM 00BEMOB
psAMOM nipu3Mel. [IpuknagHeie
3aJ1a4yu, CBSI3aHHBIE C 00BEMOM
PSMOM IPU3MBI.

CB00OIHO OTIEPUPOBATH MOHATUIMHU:
00BEM Tenma, 00BEM MPSIMOYTOJIBHOTO
napajieaenunesa.

DopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
MPSIMOYTOJIBHOTO MapaJuIeJIeNuIIe1a,
CIJIEZICTBUS U3 HEE.

Pa3pe3ars MHOrOrpaHHuKH,
MepeKIabIBaTh YacTH.

Pemate cTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIC C BRIYHMCIICHHEM 00bEMA
NPSIMOYTOJILHOTO MapaJijieenuIea,
MIPU3MBI.

CpaBHMBATh U aHATU3UPOBATH
YTBEPKIACHUS C IIEJTbIO BBISIBIICHUS
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Brruucnenne 00bEMOB Ten

C MMOMOUIBIO ONPEAECTEHHOTO
uHTerpana. O0bEM HaKIIOHHOM
IPU3MBI, TUPAMUJIBL.

dopmysna 00bEMa THPaAMU/IBI.
OTtHomueHre 00bEMOB MUPAMHU/T

C OOIINM YTJIOM.
CrepeoMeTpuyueCcKHE 3a]1a4H,
CBSI3aHHBIE C 00BEMaMK HAKJIOHHOM
MIPU3MBI, MTUPAMUJIBIL.

[IpuknanHbie 3a8a4M 11O TEME
«O0OBEMEI TEII», CBSA3aHHBIC C 00BEMOM
HAKJIOHHOW MPU3MbI, TUPAMU/IBI.
[Ipumenenue 00bEMOB. Boruncienue
pacCTOSTHUS A0 TIOCKOCTH

JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
AHamM3upOBaTh U MOJICIUPOBATH

Ha SI3bIKC TECOMETPHH PeaibHBIC
CUTYaIlNH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapajuieleuIIe/a,
IIPU3MBI, ITAPAMHU/IBI.

NccnenoBaTh MOCTPOSHHBIE MOJICIIH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
armapara ajareOphl.

BBIBOIUTE OCHOBHYIO HHTETPATTHLHYO
dbopmyIy ISl BEIYUCICHUS 00BEMOB
Te.

Jloka3sIBaTh TEOpEMy 00 00BEME
HAKJIOHHOW MPU3MBbI Ha TIPHUMEPE
TPEYTOJIbHON MPU3MBI U

JUTSI TIPOU3BOJIBHOM TTPU3MBI.
Jloka3sIBaTh TEOpEMY: 00 00BEME
nupamMubl, POpMyIUPOBATH CIEACTBUS
U3 Hee: 00bEM yCeUEHHOM MUPAMU/IBI.
BriBouTh (hOpMYITy JI71S1 BEIYUCIICHUS
00BEMOB yCEUEHHOU MUpPaMUIbI

Tema BpameHus

24

[Hunusapuyueckas TOBEPXHOCTD,
oOpa3yrone HWIMHAPUYECKOM
MTOBEPXHOCTH.

CB00OOHO OTIEpUPOBATH MOHATUSIMHU:
IUIHHIPHYECKAsT TIOBEPXHOCTb,
uHAp. 3ydaTh criocoOs
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Hununaap. [psamon kpyroBou
uunuHAp. [nomans noBepXxHOCTH
UUJIMHIpA.

Konunueckast HoBEpXHOCTB,
oOpa3yrolre KOHUYeCKOn
noBepxHocTH. Konyc. CeueHue koHyca
IJIOCKOCTBIO, NapaJuIeIbHON
IJIOCKOCTH OCHOBAHUS. Y CEUEHHBIN
KoHyc. M300pakeHre KOHyCOB U
YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTU KOHYCA.
CrepeoMeTpruecKue 3a1a9u

Ha JJOKa3aTeIbCTBO U BBIYUCIIEHUE,
MMOCTPOCHUEM CECUCHUW LMJIMHIIPA,
KOHYyca.

[IpuknanHbie 3a7a4M, CBSI3aHHBIC

C IIUJIUHIPOM.

Cdepa u map.

[lepeceuenue chepsl u mapa

¢ ockocthio. Kacanue mapa u
chepshl WI0CKOCTHIO. Bua u
M300paKEeHHE Iapa.

VYpaBuenue chepsl. [Lnomanas chepsl u
e€ yacrei.

CummeTtpust cepsl 1 mapa.

NOJIYYEeHHUSI UIHHIPUIECKON
NOBEPXHOCTH, LIWJIMHJPA.
N300paxaTh UUIMHAP U €r0 CEUEHUS
IJI0CKOCTBIO.

CB0OOOHO ONEpUPOBATH MOHATUAMMU:
KOHUYECKasl IOBEPXHOCTh, KOHYC,
yced€HHbIN KoHyc. M3yuaTh cnocoObl
NIOJIyYE€HHsI KOHUYECKOM ITOBEPXHOCTH,
KOHyca.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IUIOCKOCTBIO, MPOXOSIIEN Yepe3 OCh,
Y TJIOCKOCTBIO, IEPIIECHANKYISIPHON

K OCH.

BriBoauTh (hOpMyIIbl 17151 BBIYMCIICHUS
OOKOBOM M TOJIHOM MOBEPXHOCTEHN TN
BpauieHus. Pemars
CTEpPEOMETPUYECKHUE 3aa4, CBI3aHHbIE
C TeJIaMH BPAILEHUsI, HAXOXKICHUEM
Iona M OOKOBOM U MOJHOMN
MIOBEPXHOCTH, IOCTPOCHUEM CEYEHUH.
Hcnonb30BaTh IpH pelIeHUH 3aa4
IUTAHUMETPHUYECKUE (PaKThl U METOBI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHHUS C LEJIBIO BBISBICHHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHHM.
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CrepeomMeTpuuecKkue 3a1auu

Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHHUE,
CBsI3aHHBIC CO c(hepol U Imapom,
MIOCTPOCHUEM UX CEUCHUM
IJIOCKOCTBHIO.

[TpukiamHbie 3aa49M, CBSI3aHHBIC
co cepoii U mapoMm.
[loBTOpEHNE: OKPYX)HOCTH

Ha IJIOCKOCTH, BEIYUCIICHUS

B OKPY>KHOCTH, CTaHJapPTHBIC
noxoous.

Paznnynbie KOMOMHAIIMM TE
BpallleHUsI U MHOTOTPAHHUKOB.
3agauu o TeMe «Tena u TOBEepXHOCTH
BpaIeHUs»

AHanu3upoBaTh U MOJIETUPOBATh

Ha SI3bIKE TE€OMETPHUH PEATIbHBIC
CUTYaIINH, CBSI3aHHbBIE C KOHYCOM

U TUAJIUHIPOM.

HccnenoBaTh MOCTPOESHHBIE MOCIIH,

B TOM YHCJIE U C UCTIOJIb30BaHUEM
anmnapara anreOpsl

AKTyanu3upoBaTh (DaKThl U METOBI
IUIAHUMETPHH, PEIEBAHTHBIE TEME,
MIPOBOJIUTH aHAJIOTUH.

CB00OOAHO ONEpUPOBATH NOHATUSAMMU:
cdepa u map, HEHTP, PaIAyC, TUAMETP
chepsl u mapa.

HccenenoBaTh B3aMMHOE PacoIOKEHHE
chepbl ¥ TIIOCKOCTH.

@OopMyIUPOBATH ONPEICIICHHE
KacaTeIbHOM IIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHOM MTOCKOCTH.
BriBoguTh (hopMysTy M1 BRIYUCICHUS
IO IM cepbl uepe3 paanyc cepsl.
Pewate cTepeoMerpudeckre 3a1auu,
CBsI3aHHBIE CO Cepoi U IapoM,
HaxXO0XKJICHUEM ILI0IIaau cepsl U eé
4acTe, MOCTPOSHUEM CEYCHUI Cepbl
U 11apa.
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AHanu3upoBaTh U MOJEINPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYallH, CBSI3aHHBIE C IAPOM U
cepoii.

Pemats npocteie 3a1aun, B KOTOPBIX
GurypupyroT KOMOWHAIUH TET
BpaIlleHUsI 1 MHOTOTPaHHUKOB.
Hcnonb30BaTh npH pelIeHnH 3a1ad,
CBA3aHHBIX CO Chepoii U MIapoM,
IUTAHUMETPUUYECKUE (DaKThl 1 METOBI.
Pemats crepeoMeTprueckue 3a1aum,
CBSI3aHHBIE C T€JIaMH BpaIllCHHUS,
ITOCTPOCHUEM CEUEHUH TEJ BpaLICHU,
C KOMOWHAIUSMU TeJl BpaIeHUs 1
MHOTOTPaHHHUKOB.

[IpoBOAUTH JIOrMUECKU KOPPEKTHBIE
JI0Ka3aTeJbHbIE PacCyKICHUs

IIPU PELICHUH TEOMETPUYECKUX 3314,
CBSI3aHHBIX C NEPIEHIUKYISIPHOCTHIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOJIETUPOBATH HA
SI3bIKE TEOMETPUU PEATbHBIC CUTYAIINH,
CBSI3aHHBIE C MHOTOTPaHHUKAMHU.
HccnenoBaTh MOCTPOSHHBIE MOJIETH,
B TOM YHCJIE M C UCTIOJIb30BaHUEM
ammapara anreopsl
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[1momany moBepxHOCTH
1 00BEMBI KPYTJIBIX TEN

O0beM nunmuHapa. Teopema

00 00bEME MPAMOTO HUJIUHJPA.
[Imomnaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH LIUINHAPA.

Brruucnenne 00bEMOB Ten

C IOMOIIBIO OMPEAETEHHOTO
uHTerpana. OobEM KoHyca.

[Tnomaau 60KOBOM U TTOJHON
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIE C BBIYMCIICHUEM 00HEMOB
UUJIMH]pA, KOHYCA.

[Tpuknagnsie 3agauu no Teme «OO0bEMBI
Y TUTONIAJY TOBEPXHOCTEM TEIL.
O0BEM 11apa U MIApOBOTO CEKTOPA.
Teopema 06 o0béme mapa. [lnomans
cdhepsl.

CrepeoMeTpuyueckue 3a/1auu,
CBSI3aHHBIC C BHIYUCIICHHEM 00BEMOB
mapa, IapoBOro CErMeHTa, apoBOTO
CeKTopa.

[Tpuknanubie 3a1a4u 110 TEME
«OOBEMBI TE», CBA3AHHBIC

¢ 00BEMOM I1apa U TIOHAaAbI0 chephl.
CoOTHOIIEHUS MEXKTY TIIOIIAISIMU
MMOBEPXHOCTEH M 00bEMaMU MOJOOHBIX

CB00OOIHO ONEPUPOBATH MOHATUIMH:
00BEM Tema, TIoMAah MTOBEPXHOCTH.
dopMyIUpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3pIBaTh TEOPEMBI: 00 00BEME
UIMHIpa; 00 00bEME KOHYCa.
BriBouTE GOpMYIIBI 17151 BEIYUCIICHUS
00bEMa yCe4EHHOr0 KOHYCa.
HccnenoBath MOCTPOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmaparta anreOphl.

3HaTh BO3MOXKHOCTH pEIICHUS 3a]1a4
Ha ITIOCTPOEHUE LUPKYJIEM U JJUHENKOM,
0 KJIACCUUYECKUX HEpa3peIIuMbIX
3a/1ayax.

CB00OOIHO OTIEpUPOBATH MOHITUSIMHU:
IapOBOW CETMEHT, IIAPOBOU CJIOH,
1apOBOM CEKTOP, OCHOBAHUE U BBICOTA
CerMeHTa, OCHOBaHUE U BHICOTA
IaPOBOTO CJIOA.

BriBouTE (hOpMYITBI 17151 HAXOXKACHUS
00BEMOB IAPOBOTO CETMEHTA,
[IaPOBOTO CEKTOPA, IO CPEPHI.
Jloka3sIBaTh TeOpeMy 00 00BEME 11apa.
Pemiats crepeomeTprueckue 3aaauw,
CBSI3aHHBIE C 00BEMOM 11apa, MIAPOBOTO

64



TE.

[Tono0OHbIE TeNla B MPOCTPAHCTBE.
N3menenune o0bEMa ipu Mo 1001 H.
CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIC C BBIYMCIICHHEM 00HEMOB
TEJI U TUIOIIAJIC TOBEPXHOCTEMN

CErMeHTa, IIIapOBOT0 CEKTOPA,
TIOMIAABIO CHEPHI.

CpaBHHBaThH U aHATU3UPOBATH
YTBEPKICHHUS C TICITBIO BBISBIICHMUSI
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHaM3UpOBaTh U MOJICITUPOBATh

Ha SI3bIKE TEOMETPHUH PEATbHBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
rapa, mapoBOro CerMeHTa, MapoBOTro
CErMeHTa, IIOMIAIbI0 cephl.
CB00OOAHO ONEPUPOBATH MOHATHEM:
0I00HBIE TEJIa B IPOCTPAHCTBE.
Brrauciasate 00bEMBI TEIT ¢ TOMOIIBIO
OIIPEICIIEHHOT O UHTErpala.

Pemate cTepeomerpruyeckue 3aaau,
CBSI3aHHBIC C COOTHOIIIEHUSMHA MEXTY
IUIOMIAASIMU TIOBEPXHOCTEH U
00BEMaMHU ITOJOOHBIX TEI.
[TpoBOAUTH JIOTHYECKU KOPPEKTHBIC
JIOKA3aTeNIbHBIE PACCYKICHUS

IIPY PEIICHUH TEOMETPUICCKUX 3a/1ad,
CBSI3aHHBIX C BBIYHCIICHHEM 00HEMOB
TEJI C TIOMOILBIO OMPEIETIEHHOTO
WHTErpaja, HaX0XJICHHEM
COOTHOIICHUS MEXTY ILTOIIA ISIMH
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MOBEPXHOCTEH 1 00BbEMaMU TTOTOOHBIX
Tell.

AHaJIM3UPOBATH U MOJICTTUPOBATH

HAa SI3bIKE T€OMETPHUU PEATIbHBIC
CUTYaIlNH, CBSI3aHHbIE C 00bEMaMHU U
MTOBEPXHOCTSIMHU TEI,

Ha JI0Ka3aTeJIbCTBO U Ha HAXOK/ICHHE
FeOMETPUYECKUX BEJIUYNH

JBr>xkeHuUst

JIBM>KEHUS TPOCTPAHCTBA.
OtobpakeHust. J|BrxxeHus u
paBeHcTBO puryp. OO1IHe cCBOMCTBA
JIBWKEHUU. BUabl IBUKEHUM:
napajuiesIbHbINA IEPEHOC, IIEHTpaTbHas
CUMMETpUS, 3epKaJIbHAsI CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanus nogoous. [Ipsmas u
chepa Ditnepa.

I'eomerpuueckue 3agaumn

Ha MPUMEHEHUE JIBIXKCHUS

[IpuMeHATh TpaBuiIa BBINOJIHEHUS
JNICUCTBUM CI0KECHHUS 1 BRIYUTAHUS
BEKTOPOB, YMHOXCHUS BEKTOpa

Ha YUCJIO MPU PEIICHUHN 33]1a4.
Haxonuths KOOpaIUHATHI BEKTOpPA

B JJaHHOM 0a3Hce U CTPOUTH BEKTOP
10 €r0 KOOpIMHATAM.

BcnoMHUTE onipeeneHne CKaasipHOro
YMHOKEHUS U €r0 CBOMCTBA.
BbrynciisTh ¢ HOMOIIBIO CKUISIPHOTO
YMHOE€HUS JJIMHBI BEKTOPOB, YTJIbI
MEXKy HUMH, YCTaHABJIMUBATh
MEePIEHANKYJIIPHOCTE BEKTOPOB.
AHaIM3UpOBaTh U MOJICIIUPOBATH

Ha S3bIKE T€OMETPUU PEATIbHBIC
CUTYyalliU, CBSI3aHHBIC ¢ (PU3NYECKUMU
BEKTOPHBIMH BEJIMUUHAMU.
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Hcnonp30BaTh mpu pelieHu  3a1ad,
CBSI3aHHBIX C BEKTOpaMH

B IPOCTPAHCTBE, IUTAHUMETPHUECKHE
(baKThl ¥ METOJIBI.

CB00OOAHO OMEepHUpPOBATH NOHATHSIMU:
0TOOpakeHHe MPOCTPaHCTBa Ha ceos,
JBUKEHUE TTPOCTPAHCTBA;
[IEHTpaJIbHasl, OCeBas M 3epKalbHas
CUMMETPHH, TTapaJUIeIbHBIN MTEPEHOC;
PaBEHCTBO U Toj100ue Puryp.
Jloka3bpIBaTh YTBEPKACHUS O TOM, YTO
[EHTpaJIbHAsSI, OCEBas U 3epKaJIbHAS
CUMMETPUH, MapaJlIeNIbHBIN TTEPEeHOC
SIBJISIFOTCSL IBVOKCHHUSIMU. BBITIOHSTE
npeoOpa3oBaHust MOI00USI.
OnepupoBath MOHATUSIMU: TpSIMasi U
chepa Ditnepa.

Pemars reomerpuyeckue 3agaun

C UCTIOJb30BAHUEM JIBUKECHUM.
Hcnonws30Bath pu pemIeHUN 3a1a4
JIBKEHUS TIPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEeHME, 0600IICHNE
U CUCTEMATHU3allMA 3HAHUU

17

Oo6o0maroiee MTOBTOPEHUE MIOHATUN U
METOJIOB Kypca reéOMETPHH
10-11 xmaccoB, cucTeMaTHu3amus

Pemats crepeomerpuueckue 3agadu
Ha J0Ka3aTEJILCTBO MATEMATUUECKUX
OTHOIIIEHUH, HAX0KICHHE
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3HAHUM.

Hctopus pazButThs CTepeOMETPUN KaK
HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

r€OMETPUYECKHUX BETUYMH (IJIHH,
YTJIOB, IUTOIIAICH, 00HEMOB).
Hcnonp30BaTh Ipu pelIeHAN
CTEPEOMETPUYECKHX 3a1a4
IUTAHUMETPUUYECKUE (aKThI

Y METOJIBI.

[IpoBONTE JIOTMYECKU KOPPEKTHBIE
JIOKa3aTEIIbHBIE PACCYKICHUS

IIPU PELLIEHUH CTEPEOMETPUYECKUX

Y TUTAHUMETPHUYECKUX 3a]1a4.
CpaBHHBaTh Y AaHAIM3UPOBATH
peanbHbIe CUTYallUU U BBIABIIATD
BO3MOKHOCTB €€ MOJACIUPOBAHUA

HAa S3BIKE TEOMETPHH.
MopaenupoBath peayIbHYIO CUTYalUIO
Ha S13bIKE T€OMETPHUH U UCCIIEN0BATH
ITOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE
Y C MCMOJIB30BAHHUEM aIllapara
anreops.l.

Hcnonp30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbI [IPU PELICHUU 3a/1a4.
[TonyyaTs npeacTaBIEeHUE O TEOMETPHUH
KakK O pa3BUBAIOLICICS HAYKE,
HCCIIEAYIOIIEN OKPYH ALK MUD,
CBSI3aHHOM C peaJbHbIMU OOBEKTaMHU,
IIOMOTAIOILIEH PEIINTD PEATIbHBIE
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YKU3HEHHBIE CUTYaLlUU O POJIU
CTEPEOMETPUU B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

HOACHUTEJBHASA 3AIINCKA

YueOHblii Kypc «BeposSTHOCT M CTATUCTHKA» YIIyOJIEHHOTO YpPOBHS
ABJISIETCSI MPOJOJDKEHHEM U Pa3BUTUEM OJHOMMEHHOIO Y4eOHOro Kypca
yrIyOJIE€HHOTO YPOBHS Ha YPOBHE CPETHETO OOIero oOpa3oBaHus. YUeOHBINA Kypc
npenHazHayeH st GopMHUpOBaHUS Y 00YUAIOMIMXCS CTATUCTUYECKONW KYJIbTYphI U
IIOHMMAHUS POJIA TEOPUU BEPOATHOCTEN KaK MAaT€MATHYECKOIO0 MHCTPYMEHTA JJIS
M3Y4YCHUSI CIy4alHBIX COOBITHH, BENIWYWH W TiporeccoB. [Ipm m3ydeHum Kypca
o0OoramarmTcsi MNPEeACTABICHHUS OOyYaromIMXCsl O METOJaX  MCCIEI0BaHUA
U3MEHYMBOTO MHUpPA, pa3BUBACTCS MOHMMAHWE 3HAYMMOCTH U  OOIIHOCTH
MaTeMaTUYECKUX METOJOB ITO3HAHUA KaK HEOThEMIIEMOM YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepxaHue yY4eOHOro Kypca HaIlpaBJIEHO Ha 3aKpeluieHUE 3HaHMM,
HOJyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O 0O0IIEro oopa3oBaHus, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIyYaliHBIX BEJIIMYMHAX U B3aUMOCBA3SAX MEXKAY
HUMH Ha BaXKHBIX NPUMEPaX, CIOKETbl KOTOPBIX MOYEPIHYTHl U3 OKPYKAIOIIETO
Mmupa. B pesynbrare y 00yyaromuxcst 10KHO CPOPMUPOBATHCS MIPEICTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIUX MaTeMaTHYECKUX MOJECIISAX, UCIIOIb3YEMBbIX
ULl ONMCAHUSl  aHTPONOMETPUYECKUX U JIEeMOrpapUUecKUX  BEJIMYUH,
MOTPEUTHOCTE B pa3/IMYHble poAa HM3MEPEHUsSX, IJIUTENbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKHUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U MPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBisieTCs 0a3oi Il OCBOCHHUSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METO/IOB, HEOOXOAMMBIX CIIEUATNCTaM HE TOJIbKO MHXKEHEPHBIX
CHEUMATBHOCTEM, HO TaKXE COLMUAJIBHBIX W IICUXOJOTMYECKHUX, IOCKOJIbKY
COBPEMEHHBIE OOILECTBEHHbIC HAYKH B 3HAUUTEILHOW MEpE HCIOJIb3YIOT anmapar
aHaiM3a OOJBIIMX JaHHBIX. LleHTpanbHYI0 dYacThb y4yeOHOro Kypca 3aHUMAaeT
oOCyXJileHHe 3aKoHa OOJIbIIMX 4Yuced — (YHIaMEHTAJIbHOIO 3aKOHa MPHUPOJIBI,
MMEIOLIETO MaTEMAaTUYECKYI0 (pOpMaTH3aIIHIO.

B cooTBeTcTBUM € yKa3aHHBIMM LIEJISIMH B CTPYKType y4yeOHOro Kypca
«BeposTHOCTh M CTaTHCTHKA» Ha YINIYOJIEHHOM YpPOBHE BBIJCIIEHBl OCHOBHBIC
coJiepkatenbHble JTUHUU: «CiaydaiiHble COOBITUA U BEPOSITHOCTH» U «CitydaiiHble
BEJIMYHMHBI U 3aKOH OOJIBIIUX YKCEI.

[ToMUMO OCHOBHBIX JIMHUI B Y4€OHBIN KypC BKIIOUEHBI JIEMEHTHI TEOPUU
rpagoB U TEOpPUH MHOXKECTB, HEOOXOJUMBIE [JIsi TOJHOIIEHHOTO OCBOEHUS
Marepualjia JaHHOTO0 Y4eOHOro Kypca M CMEXKHBIX MAaTeMaTHYECKHX YYEOHBIX
KYPCOB.

Copnepxxanue nuHuM «CnydailHble COOBITHSL U BEPOSTHOCTH» CIY>KHUT
OCHOBOW 171 (pOpMHUPOBAHUS TPEACTABICHUI O pacHpe/eICHUU BEPOSTHOCTEH
MEKly 3HAYEHUSAMH CIIy4alHbIX BEJIUYMH. BaKHYIO 4acTh B OTOM COAEPKATEIBHOU
JUHUH 3aHUMAeT U3y4eHHe r€OMETPUIECKOro U OMHOMHUAIBHOTO paclpeiesieHui 1
3HAKOMCTBO C MX HENPEPBIBHBIMH aHAJOraMU — IOKA3aTENIbHBIM U HOPMaJbHbIM
pacrpeneneHusIMHU.



Tembl, CBsA3aHHBIE C HENPEPBIBHBIMU CIIY4aiiHBIMM BEIWYMHAMHU U
pacrnpe/iesIeHUsIMU, aKIEHTUPYIOT BHUMaHUE OOydYarolMXCsl Ha ONHMCAHUU MU
M3YYCHUU CIyYalHBIX SIBJICHUN C TIOMOIIBIO HEMpephIBHBIX (QyHKIUNA. OCHOBHOE
BHUMAHHUE YAENAETCA M0Ka3aTeIbHOMY U HOPMAJIbHOMY PaCIpPEICICHUSIM.

B yuebHOM Kypce NpeaycMaTpuBaETCs O3HAKOMUTEIBHOE H3YyYECHHE
CBSI3W MEXKIY CIy4YalilHbIMM BEIWYMHAMH WU OINHUCAHUE ITOU CBA3U C IOMOIIBIO
KOA(pPUIUEHTa KOPPEISUUU M €ro BbIOOPOYHOIO aHalora. OTU DJIEMEHTHI
coZlep KaHUs Pa3BUBAIOT TEMY «/lnarpamMmsl pacCEMBaHUsD), U3YUEHHYIO HA YPOBHE
OCHOBHOIO 001Iero o0pa3oBaHusi, U BO MHOI'OM OIHMPAlOTCS Ha CBEJIEHUS U3
KypCOB aJIreOpbl U TEOMETPHH.

FEmé€ oxmH »d3JIeMEHT cCcoJep)KaHWs, KOTOpPBIM Ipe[uIaraeTcs Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCIEAOBATEIbHOCTh CIYyYalHBIX HE3aBUCHUMBIX
COOBITUM, HACTYTAIONIUX B €AUHUILY BpeMeHU. O3HAKOMIICHHE C paclpeeieHueM
BEPOSITHOCTEM KOJMYECTBA TAKUX COOBITHMA HOCHUT Pa3BUBAIOLIMNA XapakTep M
ABJISIETCS] AKTYaJbHBIM JUIsl OyIymuX aOMTYpUEHTOB, MOCTYMAIOIIMX HAa y4yeOHbIE
CHEUUATbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMHM HAyKaMH, IICUXOJIOTHEH H
YIPABJICHUEM.

Ha wu3yuenme ydeOHOro kypca «BepoATHOCTb U CTaTUCTUKa» Ha
yrIyOJeHHOM ypoBHe oTBoauTcs 68 dacos: B 10 kmacce — 34 wyaca (1 uvac B
Hezenmo), B 11 kimacce — 34 yaca (1 gac B Henento).

COILEPKXAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3ubli rpad, nmytu B rpade: mukiabl W uenu. CreneHb
(BaneHTHOCTH) BepIMHbIL. ['padbl Ha miIoCcKOCTH. JlepeBbs.

CnyvaliHple  OKCIIEPUMEHTHI  (ONBITBI) M CIy4ailHble  COOBITHSI.
DneMeHTapHble COOBITHS (MCXO0/bl). BeposTHOCTH cilydailHOro coObITHs. ban3ocTh
4acTOThl U BEPOSATHOCTU COOBITUH. Ciy4ailHble OMNBITHI C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSMH.

Onepauyu HaJ COOBITUSIMU: nepeceyeHue, o0BbeIMHEHNE,
POTUBOIIOJIOKHBIE  cOObITUSA. Jnarpammbr  Diinepa. DopMyna  CIOXKEHUS
BEPOSTHOCTEH.

Y cii0BHas BEPOSITHOCTh. Y MHOXKEHUE BEPOATHOCTEU. JlepeBO CilydaitHOTO
skcnepuMenTa. Popmyiia noinHou BeposstHocTH. Dopmyna balieca. HesaBucumele
COOBITHSI.

bunapHbiii ciydaiiHblii  ONBIT (MCOBITAaHHME), YyCHOEX W HeyJaya.
He3aBucumeble UCTIbITAaHUS.

Cepust HE3aBUCHUMBIX MCIBITAHUW 110 mepBoro ycrexa. [lepecranoBku u
dakTopuan. Ywucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
Hrrorona. Cepusi He3aBUCUMBIX ucnblTaHui bepHymiu. CoywaiiHblii BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. Pacnpenenenue BeposiTHocTel. Jlmarpamma
pacupenenenus. Onepanuu Haja CllydailHbIMU BeIMYMHAMU. buHapHas ciyvyaiHas
BesmunHA. lIpumepesl pacnpeneneHui, B TOM 4YHUCJIE TE€OMETPUYECKOE W
OMHOMUAIBHOE.

11 KIIACC



CoBMeCTHOE paclpeelieHHe JBYX ClydalHbIX BeqnuuH. HesaBucumbie
CIIy4ailHbl€ BEJINYUHBI.

MaremaTuyeckoe OXHUAAHUE CIy4YallHOM BEIUYMHBI (pacrpeiecHus).
[IpuMepbl NMpPUMEHEHHS MaTEMaTHYECKOrO OKWIAHUs (CTpaxOBaHHE, JIOTEpEs).
MareMatnuyeckoe okuaaHue OMHAPHOM CilydallHOM BENWYMHBI. MaremaTHuuecKoe
OKMJAHUE CYMMBI CIIyYalHBIX BEJIMYMH. MaremMaTH4ecKoe  OKHJIAHUE
F€OMETPUYECKOr0 U OMHOMHAJIBHOTO pacipeieieHUH.

Jlucnepcuss M CTaHAAPTHOE  OTKIOHEHHE  CIy4YalHOM  BEJIIMYUHBI
(pacnpenenenus). lucriepcust OMHapHOHN cllydaiiHON BeIMYMHBI. MaTreMaTuyeckoe
OKHJIaHWE INIPOMU3BEICHUS U JHCIEPCUS CYMMBbl HE3aBUCHMBIX CIIy4alHBIX
BeIMuMH.  Jlucmepcuss U CTaHJApTHOE  OTKJIOHEHHWE  OMHOMHUAIBHOIO
pactpenenenud. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHUE I'€OMETPUYECKOIO
pacrpeneneHus.

HepaBenctBo YeObiméBa. Teopema UYeOniméBa. Teopema bepnyiu.
3akoH Oonpmmx yucen. BpIOOpouHBIA METOJ uccienoBaHuid. BwiOopouHbie
XapakTepucTUKU. OLIEHUBAaHUE BEPOSITHOCTH COOBITHS 1O BHIOOPOYHBIM JAHHBIM.
[IpoBepka npoCTEUIINX TUIIOTES € MTOMOIIBIO U3YUYEHHBIX PACIIPENCICHUMN.

HenpeppiBHble ciyyalinble BenuuyuHbl. [Ipumepsl. OyHKIHS MIOTHOCTH
BEPOSATHOCTH pacIpeAcsicHUus. PaBHOMEpHOE pacnpeiciieHue W €ro CBOWCTBA.
3agaun, NpUBOASAIIME K TOKA3ATEIbHOMY PACIIPEAEICHUIO. 3a/1a4H, IPUBOISIINE K
HOPMaJIbHOMY pacIpeeseHuIO. OyHKIMA IIJIOTHOCTH BEPOSATHOCTH
MOKa3aTeJNbHOTO pacnpeaeneHusi, QyHKIUS IIOTHOCTU BEPOSITHOCTH HOPMAJIbHOTO
pacrtpenenenus. PyHKIUA IJIOTHOCTU U CBOMCTBA HOPMAJILHOTO PACIIPEACIICHUS.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3agauu,
IpUBOIALLME K pacnipenenenuro Ilyaccona.

KoBapuanus nByx ciydaiiHeix BenuduH. KoddduiimeHT auHEHHOM
koppessauud. CoBMecTHble  HAONMIOJEHUS  JBYX  BEJIMYMH. BbpIOOpOYHBIM
K03 buULMeHT Koppessiuu. Paznuuue Mexay JUHEHHON CBSI3bI0 U MPUYUHHO-
CIEACTBEHHOU CBA3bI0. JIMHENHAs perpeccus, METOI HAMMEHBIINX KBaIPATOB.
HHPEAMETHBIE PE3YJIBTATBI

K konny 10 ki1acca odyvaromuiics HayqYuTCs:

CBOOOJHO OIEepUpoBaTh MNOHATUSMU: rpad, TIIOCKUN Tpad, CBA3HBIM
rpad, nyTh B rpade, 1enb, LUK, AePEeBO, CTENEHb BEPIIUHBI, JEPEBO CIYy4YaHHOTO
DKCIIEPUMEHTA;

CBOOOJHO OMEpUPOBATH MOHATHSAMH: CIy4YalHBIN 3KCHEPUMEHT (OIBIT),
cily4ailHoe COOBITHE, 3JIEMEHTAPHOE CIIy4ailHOE€ COOBITHE (DJIEMEHTApHBIA MCXO.)
CIIyYalHOTO OIIbITA,

HaXOJUTh BEPOSITHOCTH COOBITMI B ONBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoAuThb U (OPMYJIHPOBATh COOBITHS: IepecedeHue, OOBbEINHEHUE
JaHHBIX COOBITHI, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY, HCIIOJIb30BaTh
auarpaMMbl Dijiepa, KOOPAUHATHYIO NPAMYIO JJIsl PEIICHMs 3a7a4, [0JIb30BaThCs
(GopMyIoil CIOKEHHUST BEPOATHOCTEN ISl BEPOATHOCTEHM ABYX M TpeX CIy4yailHBIX
COOBITHIA;



ONEPUPOBATh  MOHATHSAMU:  YCIIOBHAs  BEPOATHOCTb, YMHOKEHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHSA, JEPEBO CIIy4ailHOrO 3KCIEpPUMEHTA,
HAXOJUTh BEPOSITHOCTH COOBITHI C MOMOIIBIO TpaBUia YMHOXEHHUS, JIepeBa
CIIy4alflHOTO OIbITa, HCHOJB30BaTh (HOPMYIy MOJHON BEpPOATHOCTH, (POPMYITY
baiieca npu pemienuu 3a1a4, OnpeaensiTh HE3aBUCUMOCTh COOBITHI IO opMmynie U
10 OpraHU3alUHU CIy4alHOTO HKCIIEPUMEHTA;

NPUMEHATh HM3y4YeHHbIE KOMOMHATOpHBIE (DOPMYIBI ISl TEPEUUCICHUS
AJIEMEHTOB MHOYECTB, 3JIEMEHTAPHBIX COOBITUH CIIy4ailHOTO ONbITa, PEIICHUS
3a/1a4 [0 TEOPUH BEPOSITHOCTEM;

CBOOOJTHO OIEPUPOBATH TOHATUSIMHU: OWHAPHBIA CIIy4alHBIM OIBIT
(ucnpITaHKE), yCleX W HEey/naya, HE3aBUCUMBIE HCHBITAHUSA, CEPUS HUCIBITAHUM,
HaxXOJIUTh BEPOSITHOCTH COOBITHUI: B CEpUM HCIBITAHUN A0 NEPBOTO ycCIlexa, B
CEepUU UCIbITaHUM BepHyIiu, B ONBITE, CBA3aHHOM CO CIIyYallHbIM BBIOOPOM M3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO  ONEpUpPOBATH  MOHATHIMMU: ClIy4JalHass  BEJIWYMHA,
pacnpezielieHue BEpOsATHOCTEN, AMarpaMMma pacipeesieHus, OuHapHas ciydaiiHas
BEJIMYMHA, TEOMETPUUECKOE, ONHOMHUAIBHOE pacipe/ieieHUE.

K konity 11 kyacca oOydaromuiicst Hay4YuTCs:

OIIEPUPOBATH MOHATUAMHU: COBMECTHOE PACIpPEACIICHUE BYX CIIyYalHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PAaCHpEeesICHUsl IByX CIIydyalHbIX
BEJIMYUH JUISl BBIJCJICHUS PACHPENCIICHUs] KaXKJIOW BEJIUYMHBI, OIPEICIICHUS
HE3aBUCHUMOCTH CIIyYalHBIX BEJINYMH;

CBOOOJHO  OMEpUpOBaTh MOHATUEM  MATEMATHUYECKOTO  OKUJAHUS
ClIy4yalHOW BEJIMYMHBI (pacrpeesieHus ), TPUMEHITh CBOMCTBa MaTeMaTHYECKOIO
OKMJAHUS TIPU PEIICHUM 3a1a4, BBIUYHUCISITH MATEMAaTUYECKOE OKHJIAHHE
OMHOMMAJIBHOTO ¥ TEOMETPUUECKOTO PACTIPECICHHUIA;

cBOOOZIHO  OMEpUpOBaTh  MOHATHSAMHU:  JAMCIEPCHUs,  CTaHAApPTHOE
OTKJIOHEHUE CIIyYallHOM BEJIMYMHBI, IPUMEHATh CBOMCTBA JUCIEPCUU CIIyYaWHOU
BEJIMYMHBI (paclpelieNieHus]) MpU PEUIEHUWU 3a/1ad, BBIYUCIATH AUCIEPCUIO U
CTaHJIapTHOE OTKJIOHEHHUE T€OMETPUYECKOr0 1 OMHOMUAIBHOIO paclpeieeHH;

BBIYHCIIATh BBIOOPOYHBIE XAapAaKTEPUCTUKU IO JAaHHOM BBIOOpKE W
OLICHMBATh  XAapPAaKTEPUCTUKU TEHEPAJbHOM  COBOKYIMHOCTH  JAHHBIX  IIO
BBIOOPOUHBIM XapakTepucTukaM. OUEeHNUBATh BEPOSATHOCTH COOBITUI U TIPOBEPATH
poCTENIINE CTaTUCTHYECKNE TUIIOTE3HI, MOJIb3YSCh V3YYECHHBIMU
pacrpeneneHusIMU.



TEMATHUYECKOE INTAHUPOBAHUE

10 kace
Ha3Banne Konunuectso OcCHOBHBIE BU/IBI IESITEIIBHOCTH
paznena (TeMbl) 4acoB OcroBHoe conepanne 00yJaroIuxcst
DneMeHThlI Teopuu rpagos 3 I'pad, cBs13HBIN Tpad), IpercTaBICHUE [IpencraBiasiTh OOBEKTHI U CBSI3U
3a/1a4u ¢ MOMOUIbIO rpada. MEX/1y HUMHU € TIOMOIIIbIO rpada,
Crenensb (BaJEHTHOCTh) BEPILUHBI. HaXOJIUTh IyTH MEKY BEPIIMHAMHU
I1yTs B rpade. Llenu u nukIb. rpaga.
I'padsl Ha mmockocTh. JlepeBo BoinensaTs B rpade 1enu v HUKIbL.
CIIy4ailHOI'0 3KCIIEpUMEHTA CtpouTsb 1epeBo MO OMUCAHUIO
CJIy4allHOTO OIBITA, ONUCHIBATH
Clly4ailHble COOBITHS B TEPMUHAX
IepeBa.
Pemars 3a1a4n ¢ TOMOIIBIO
rpados
City4aiiHbIE OIIBITHI, 3 CrnyyaiiHble S5KCTIEPUMEHTHI (OITBITHI) Briensats u onuceIBaTh

CTy4aliHbIe COOBITHS U
BEPOSITHOCTH COOBITUI

U CITydaiiHbIe COOBITHUS. DJIeMEHTapHBIC
coObITHs (Mcxoabl). BeposiTHOCTB
ciy4aifHoOro coobiTus. BepositHocTn
COOBITHH B OTIBITAX

C PAaBHOBO3MOXHBIMH AJIEMEHTAPHBIMU
COOBITUSIMU

CIy4aiiHbIe COOBITHS B CITy4aiiHOM
OIIBITE.

DopMynUPOBaATh YCIOBUS ITPOBEACHUS
CJIy4alHOI'O OIIBITA.

HaxoauTes BEpOSITHOCTH COOBITHIMA

B OMBITaX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU UCXOAaMHU
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Onepauun

HaJl MHO>KECTBAMHU

1 COOBITHSIMU.
CroxeHue 1 yMHOKEHUE
BEPOSTHOCTEM.

Y cnoBHas BEpOSATHOCTD.
HezaBucumeble coObITUS

[Tepeceuenue, 00beTMHEHNE MHOKECTB
1 COOBITHH, IPOTUBOIIOJIOKHBIC
coObITusa. PopmyTa CIOKEHUS
BEPOSITHOCTEW Y CIIOBHASI BEPOSITHOCT.
YMHOXKEHHE BEPOATHOCTEM.

dopMyna yCIIOBHOM BEPOSITHOCTH.
dopMyIa NOJTHON BEPOATHOCTH.
®opmyina barieca. HezaBucumbie
COOBITHUSA

Hcnonb3oBaTh 1uarpaMmbl Didiepa

1 BepOaJbHOE OMTMCAHUE COOBITHI
MIPY BBITIOJTHEHUH OTIepaIiii

HaJl COOBITHUSIMU.

OreHnBaTh U3MEHEHUE BEPOSITHOCTEH
COOBITHH MO Mepe HACTYIJICHUS
JIPYTUX COOBITHI B CITy4ailHOM OIIBITE.
Pemiate 3agaun, B TOM 4uCIIe

C UCIIOJIb30BAHUEM JIEpEBA CITy4aitHOTO
OTbITa, POPMYIT CIIOKEHUS

Y YMHOXEHUS BEPOSITHOCTEN

DeMeHTHI KOM6I/IHaTOpHKI/I

KomMOunHaTopHOe npaBuiio yMHOKEHHUS.
[TepectanoBku u axropuan. Yucno
coueranuil. TpeyronpHuk Ilackais.
®opmyna buHoma HeroToHa

@opMyIMpOBaTh U JOKA3bIBAThH
KOMOWHATOpPHBIE (haKTHI.
Hcnonb30BaTh NpaBUiIo YMHOXKEHHS,
U3y4eHHbIE KOMOMHATOPHBIE (HOPMYJIbI
JUTSI TIEPEYMCIICHHS] JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIIEMEHTAPHBIX COOBITUI B CITy4YaliHOM
OIBITE.

[Tonb3oBaThes hopmynoi u
TpeyronbHuKoM [Tackans

JUTS OTIPEJIETICHUS YUCTIAa COUETAHUM.
[Ipumensats Gopmyny GuHOMA
HeroTona s mpeoOpazoBaHus
BBIPAKECHUN
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Cepun nocnegoBaTeNbHBIX 3) buHapHbIii ciiydaiiHbIN OIBIT Pa30uBath C10XHBIE IKCTIEPUMEHTHI

ucnsiTanui. Mcnprranus (ucnipITaHue), yCrex U Heyaya. Ha OT/CJIbHBIE UCTIBITAHUS.

bepnymm. HeszaBucumele ucnpITaHusI. Pemrars 3a1aun Ha MOMCK

Crny4aitnblii BEIOOP Cepust HE3aBUCUMBIX UCIIBITAHUN BEPOSATHOCTEU COOBITUH B cepuu

U3 KOHEUYHOW COBOKYITHOCTH 1o nepsoro ycnexa. Cepus WCIIBITAHU JI0 TIEPBOTO YCIIEXa U
HE3aBUCUMBIX UCTIBITAHUN bepHYIUIH. B CepusiX ucnblTaHuid bepHymm,
Crny4aiiHblii BEIOOP U3 KOHEYHOM a TAKXKE B OMBITaX CO CIyYaNHBIM
COBOKYITHOCTH. BbIOOPOM U3 KOHEYHOI COBOKYITHOCTH
[IpakTruueckas padbora C MCMOJIb30BAHUEM KOMOMHATOPHBIX
C UCTIOJIb30BAHNUEM BJIEKTPOHHBIX ¢dakToB 1 GOpMyII, B TOM YUCIIE B XOJI€
Ta0JIHIIL MPaKTUYECKON pabOThI C MPUMEHEHHEM

CTaHAAPTHBIX (DYHKIIMA
Cry4aliHbl€ BEJINYUHBI 14 Crny4aiinas BenmumHa. Pacnipenenenue OcBauBaTh NOHATHUSA: CIydaiiHas

U pacrpeeicHus

BeposiTHOCTEU. [lnarpamma
pacnpeaenenus. Onepanuu

HaJl CIIy4YallHbIMHM BETUYUMHAMU.
[Ipumepsl pactipenenennii. bunapnas
Cly4aiiHas Beau4uHa. ['eomerprueckoe
pacn-peneneHue. buHoMuanbHOE
pacrnpenenenue. Marematudeckoe
0’KMJIaHUE CIIy4YalHOM BEJINYUHBI.
CoBMecTHOE pacnpeelIeHUE IBYX
CIly4arHbIX Benn4MH. He3aBucumele
Cly4daiiHble BeuyuHbl. CBOKCTBA
MaTeMaTHYECKOTO OKUIAHUS.

BEJIMUMHA, pacrpeaeseHue, Tadauma
pacrpenenenus, Juarpamma
pacipeneseHus.

HaxoauTe 3Ha4eHUsI CyMMBI U
IIPOU3BEACHUS CIIyYalHBbIX BEJIMYHH.
Ctpouth OMHApHBIE paclpeAeIICHUS
10 OTHMCAHUIO COOBITUH B CITy4alHBIX
onbITax. CTPOUTH U Paclo3HaBaTh
reOMEeTpUYECKOe 1 OMHOMHUATILHOE
pacrpeneneHus.

Pemars 3a1aun Ha BEIYUCIIEHUE
MaTeMaTUYECKOTO OKUJIAHUS.
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MaremaTuyeckoe OKuIaHre OMHApHOMN
CIIy4allHOW BEJINYUHBL.
MareMaTu4eckoe OKHuaaHue
T€OMETPUUIECKOTO 1 OMHOMHAITBHOTO
pacnpeaenenuii. Jucnepcus u
CTaHJApPTHOE OTKJIOHEHUE. J(ucnepcust
OuHapHOU CiTy4yallHOW BEJIMUUHBI.
CBoiicTBa IUCTIEPCHH.
MaremaTu4yeckoe 0OxKUJaHue
MIPOU3BEACHUS U JUCTIEPCUSI CYMMBI
HE3aBUCHMBIX CIIyYalHbIX BEJIMYHH.
Jucnepcrsi OMHOMHAIBHOTO
pacrnpeneseHusl.

[IpakTuueckas padbora

C UCTOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IuUIL

CTpOI/ITI) COBMCCTHBIC paCIIPpCACICHUA.

N3yuath cBOCTBAa MATEMATUYECKOTO
0KHIaHUSI.

Pemate 3a1aun ¢ MOMOIIBIO
M3YYEHHBIX CBOWCTB.

[To n3yyeHHbIM popMysiaM HaXOJIUTh
MaTeMaTUYECKHUE OKUAHUS
CITy4yalHbBIX BEJIUUMH, UMEIOIIUX
reOMETPUYECKOE U OMHOMHUAIIBHOE
pacnpeneneHus

OcBauBath MOHATHUS: JUCIIEPCHUS,
CTaHJaPTHOE OTKJIIOHEHHE CITy4YallHOU
BEJINYHHBI.

Haxonuts nucnepcuto

10 pacIpeaeIICHUIO.

N3y4darh cBOMCTBA AUCTIEPCUMU.

ITo u3ydyeHHbIM popMysaM HaXOAUTh
JUCTIEPCHUI0 OMHOMHUATIBLHOTO
pacnpeneneHus, B TOM YUCIIE€ B XO/I€
MPaKTUYECKON PabOTHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIIACC

Ha3Banue KonunuaectBo OcHOBHBIE BU/IbI ACSTEIBHOCTU
OCHOBHOE COJIepKaHKE
pazziena (TeMbl) 4acoB 00yJaronmxcst
3aKoH OONBIIMX YUCEI 3) HepasenctBo UeObiméRa. Teopema Pa30upath 10Ka3aTenbCTBA TEOPEM.

Yeoniména. Teopema beprymm.
3akoH OoJsbIIKX yncen. BeioopouHbIit
METOJI UCCIENOBAHUM.

[IpakTuyeckas pabota

C UCIIOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IuUIL

OcBauBaTh BHIOOPOYHBIA METO
HCCJIEOBAHUM, B TOM YHCJE B XOJI€
NPAKTUYECKON paboThI

DJeMeHThl MATEMATHUECKOU
CTATUCTUKH

I'enepasibHast COBOKYITHOCTD U
cilyvaiiHas BEIOOpKa. 3HAKOMCTBO

C BEIOOPOYHBIMU XapaKTEPUCTUKAMH.
OueHka cpegHero U JUCIepCcun
reHEpPaIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapakTepucTuk. OLleHuBaHNe
BEPOSITHOCTEH COOBITUI TIO BHIOOPKE.
Cratuctuyeckas runoresa. [ IpoBepka
MPOCTEUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB U3yUYEHHBIX PACTIPEIEICHHM.
[IpakTuueckas padbora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII

OcBauBath MOHATUS: T€HEPATbHAS
COBOKYMHOCTb, BEIOOPKA, BHIOOPOUHOE
cpeaHee ¥ BLIOOpOYHAS AUCTIEPCHSI.
BbluucnsaTs BBIOOpOYHbBIE
XapaKTEPUCTHKU U Ha UX OCHOBE
OLICHUBATh XapaKTEPUCTUKHU
TE€HEPAIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHUS: CTATHCTHYECKAS
TUIOTE3A.

O1eHnBaTh BEPOSITHOCTh COOBITUN U
MPOBEPSTH MPOCTEHIIINE TUTIOTE3bI
HAa OCHOBE BBIOOPOYHBIX JaHHBIX,

B TOM YHUCJIE B XOJI€ MPAKTUUECKOM
paboThI

78



HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacrpeeicHus ),
MOKa3aTEIbHOE U
HOPMAaJIbHOE PacCIpeeIeHUs

[Ipumepsl HENPEPHIBHBIX CIIYYAMHBIX
Benu4YMH. OyHKIMS IIIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumeps! 3axay,
MPUBOJIAIIMX K TOKA3aTEILHOMY

U K HOPMaJIbHOMY PacIpe/ICICHHUSIM.
@yHKIMS TIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO PACTIPECIICHHUS.

@ yHKIMS ITIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO pacipeaeaeHus

3HaAKOMUTHCS TOHATUSIMU:
HENpephIBHAS CIIy4aiiHas BEIMYMHA,
HEIPEPHIBHOE paclpe/ieieHue,
(GyHKLHS TUIOTHOCTH BEPOSITHOCTH.
HaxoauTh BEpOSATHOCTH COOBITHIA
1o JaHHOU (QYHKUIUHU

MUIOTHOCTH.

3HAKOMUTHCS C TOHATUSIMU:
MOKa3aTeJIbHOE paclpe/iesieHue,
HOPMAaJIbHOE paclipe/iesiCeHuE.
BriaensaTs mo onucaHuio cay4yaiiHbie
BEJIMYUHBI, pacTpeieIeHHbIC

IO MOKa3aTeIbHOMY 3aKOHY,

0 HOPMaJILHOMY 3aKOHY.
Pazbupats npumeps 3a1ad,
MPUBOAIINX K TOKA3aTETbHOMY
pacnpeneneHuto U K HOpMalbHOMY
pacnpeesIeHu0

Pacrnipenenenue Ilyaccona

IlocnenoBaTeIbHOCTH OJTMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3anaun, IpUBOISIIEN

K pacnpenaenenuro Ilyaccona.
[IpakTruueckas padbora

C UCIIOJIb30BAaHUEM DJICKTPOHHBIX
TaOIUIL

Br1aenaTs 1o onvcaHuio Ciry4aiHOro
ONBbITA BEJIMYUHBI, pACTIPEACTICHHBIE
1o 3akony Ilyaccona.

Pematp 3anaun, B TOM 4ucie B X0€
MPaKTUYECKON pabOTHI C IPUMEHEHUEM
CTaHAAPTHBIX (PYHKITHI 2IIEKTPOHHBIX
TalOIUIL
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CBsi3b MEXK]y CIIy4allHBIMU
BEJTMYMHAMU

KoBapuanus n1Byx ciydaiHbIX
BennuuH. Koaduiment koppesium.
CoBMecTHBIE HAOIOCHUS IBYX
BeJIMYMH. Be100pOoUHBIi K03 HUITHEHT
Koppensuuu. Paznuune Mexay
JIMHEWHOW CBA3BIO U IPUYNHHO-
CJIIEICTBEHHOU CB:A3bI0. JInHEHAs
perpeccust. [Ipaktuueckas pabora

C MCTIOIH30BAaHUEM DJIEKTPOHHBIX
Ta0IHI

OcBauBaTh NOHATHUS: KOBapUalus,
KO3 UIIUEHT KOPPENALNU, THHEHHAS
3aBHCHUMOCTb.

OneHuBaTh XapakTep CBA3H MEXKAY
CJIy4allHbIMHM BEJIMYMHAMU, UCXOS
U3 TIPUPOJIbI TAHHBIX U BEIYUCIICHHBIX
XapaKTEPUCTHK.

Hcnonp30BaTh quarpamMmebl
pacceuBaHus AJi1 U300paKeHUs
COBMECTHOT'O pacCEeUBaHUs

JTaHHbIX.

Haxonute ko3 puimenTsr ocu
AuarpamMmbl, B TOM YHUCIIE B X0J1€
MPAKTUYECKON pabOThI C TPUMEHEHUEM
CTaHAAPTHBIX (QYHKIIMMA

O06o0menue n
cucTeMaTH3alus 3HaHUU

11

[IpeacraBneHye JaHHBIX C TOMOIIBIO
Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, OTIBITHI

C PaBHOBO3MOKHBIMHU
3JIEMEHTapPHBIMHU COOBITUSIMU,
BBIYMCIICHUE BEPOATHOCTEN
COOBITHH ¢ prUMeHeHUEM (HOpMYIT U
rpaduuecKux METO0B
(koopauHaTHas npsimasi, 1€peBo,
auarpaMmma Jiliiepa), ciiydailHble

IToBTOPATH M3yYEHHOE U BBICTPAUBATh
CUCTEMY 3HAHUM
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BEJIMYMHBI U PACIIPEICIICHUS,
MAaTEMATUYECKOE OKUIAHNE
CIIy4YalHOMN BEJIMYHUHBI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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Kputepun oueHKH NMpeIMeTHBIX IUIAHUPYEMBIX Pe3yJbTATOB 00y4aKOIIUXCS
nmo Kypcy «MaTemaTHKa: ajirebpa U Ha4yaJjia aHAJIN3a, FeoMeTPHsD)

O1eHUBArOTCS 3HAHUS M YMEHUS O0yYaIOIIMXCS C YIETOM MX WHINBUYaTbHBIX
0COOEHHOCTEH.

Conepxkanne m 00OBEM Marepuaia, MOJJICKAIIET0 TPOBEPKE, OMPEACIISICTCS
IIPOTPAMMOM.

OcHOBHBIMHM (pOpMaMU MPOBEPKU 3HAHUNA U YMEHHUH ydalluxcs M0 MaTeMaTHKe
SBIISIOTCS TIMChbMEHHAsE KOHTPOJIbHAs pabora (3aueT), caMocTosTeNnbHas paboTa,
WHIVBHUIYyaJIbHBIC TEMAaTHICCKUE 3aJaHUsI, YCTHBIN OMpocC.

VY CTHBIN 1 MUCHbMEHHBIN OMPOC COCTOSIT U3 TEOPETUUECKUX BOTIPOCOB U 3aJaHUM.

Ornenka oTBeTa 00y4aroerocs Npyu yCTHOM U MUCbMEHHOM OIPOCE MPOBOUTCS

MO MATUOAILHON CHCTEME, T.€. 32 OTBET BBICTABIISICTCSA OJJHA U3 OTMETOK: 2
(HEYIOBIETBOPUTEIHHO), 3 (YIOBIECTBOPHUTEILHO), 4 (XOpOIII0), 5 (OTAUIHO).

Yyutenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAJBHBIN OTBET Ha BOIPOC WIIU
OpUTHHAIBHOE pEIICHHE 3aJaud, KOTOPbIe CBUJIETEIBCTBYIOT O BBICOKOM
MaTEeMaTUYECKOM Pa3BUTHH YYallerocs, 3a perieHue 0ojiee CIO0XKHOM 3aJauul Win
OTBET Ha 00JIe€ CIOXKHBIH BONPOC, MPEIJIOKCHHBIC JOMOTHUTEIBHO IIOCIIEe
BEITIOJTHCHUS UM 33/ TaHHH.

1. Ouenka NMUCbMEHHBIX KOHTPOJIbHBIX PAa00T 00YYaKOIIUXCSI 0 MAaTEMATHKE.
Omeem oyeHusaemcs ommemrou «3», eciu:

— paboTa BHITIOJIHEHA TTOJTHOCTHIO;

— B JIOTHYECKHUX PACCYKICHUSIX U 0OOCHOBAHHWH PEIICHUS HET MPOOEITIOB
Y OIIHMOOK;

= B pEUIEHWW HET MaTeMaTUYeCKUX OIMMOOK (BO3MOXXHA OJIHA
HETOYHOCTh, ONHCKA, KOTOpas HE SBISAETCS CIEACTBUEM HE3HAHUS WU
HETIOHUMAaHUs y4eOHOTO MaTepuaa).

Ommemxa «4» cmasumcst 8 cleoyIouuUx Cayuasx:

— paboTa BBIMOJHEHA TOJHOCTHIO, HO OOOCHOBAaHMSI IIIArOB PEIICHUS
HEJOCTaTOYHBI (€CIM YMEHHE OOOCHOBBIBATH PACCYKICHUS HE SBISLIOCH
crenuaIbHbIM 00OBEKTOM MPOBEPKH);

— JOTYIIEHBI OJTHA OITMOKA WU €CTh JIBa — TPH HEAO0UYETA B BHIKJIAAKAX,
PUCYHKaX, 4epTexax win rpadukax (ecid 3TH BUABI padOT HE SIBISIUCH
CHeIMaIbHBIM 00OBEKTOM MPOBEPKH).

Ommemka «3» cmasumcs, eciu:

— JOMyIIeHO 00iee OHOM OMMOKY UK O0JIee ABYX — TPEX HEJOUETOB B
BBIKJIAJIKAX, YepTekKax Wik Tpadukax, HO oOydaromwuiics o0mamaer
00s13aTeIHPHBIMA YMEHUSMH TI0 TIPOBEPSEMOM TEME.

Ommemka «2» cmasumcsi, eciu:

— JIOTMYIIEHBI CYIIECTBEHHBIC ONMMOKH, TTOKA3aBIIINE, YTO 00YUaIOMUNACS

He o0nazaeT 00sM3aTeTbHBIMU YMEHHUSIMU TI0 TJAHHOUM TeMe B MOJTHOU Mepe.
2.01eHKA YCTHBIX OTBETOB 00y4al0IIMXCs M0 MaTeMaTHKe.
Omeem oyerusaemcs, Ommemrou «3», eciu y4eHuK:

— MOJTHO  PacKpbpll  COJEpXKaHWE  Marepuaia B o0Beme,

MPETYCMOTPEHHOM MPOTPAMMOM B YICOHUKOM;



— U3JIOKWJI  Marepuasg TPAMOTHBIM  SI3BIKOM, TOYHO  HCIONb3YS
MATEMaTUYECKYI0 TEPMHUHOJIOTMI0O M CHMBOJIMKY, B  OIpEJEJICHHOM
JIOTUYECKOM MOCJIeI0BaTEIbHOCTH;

— MPaBUJIHLHO BBITIONHUI PUCYHKH, YEPTEKHU, TPAPUKH, COIMTyTCTBYIOITUE
OTBETY;

— MoKa3ajdl  yMEHUE  WUIIOCTPUPOBATH  TEOPUID  KOHKPETHBIMU
npuMepaMH, TMPUMEHSATh €€ B HOBOM CHUTyalldd TIPU BBIIOJHEHUH
PAKTUYECKOTO 3a/1aHus;

— OPOJEMOHCTPUPOBAT  3HAHWE  TEOPUM  paHee  HU3YUYEHHBIX
COMYTCTBYIOIIUX TeM, C(HOPMUPOBAHHOCTh U YCTOMYMBOCTh MCTIOJIB3YEMBIX
MIpU OTBETE YMEHUM U HABBIKOB;

— OTBEYAJ CaMOCTOSITEILHO, 0€3 HABOASIINX BOMPOCOB YUUTES;

= BO3MO>HBI OJIHA — JIB€ HETOYHOCTH IPU OCBEUIEHNE BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJKAX, KOTOPBIE YYEHHK JIETKO HCIPAaBWJI IOCIIE
3aMEYaHus YYUTES.

Omeem oyenusaemcs ommemkou «4», €CIu yIAOBIECTBOPSIET B OCHOBHOM

TpeOOBaHUSIM Ha OIIEHKY «5», HO IPHU 3TOM UMEET OJIUH U3 HEJOCTATKOB:

— B M3JI0KCHUU JOMYIIEHBbl HEOOJbIINE MpOOesbl, HE HCKA3UBIIEE
MaTeMaTUYECKOE COAEpKaHUE OTBETA;

— JOMYIIEHbl OJWH — JBa HEA0YeTa NPH OCBEIIEHWH OCHOBHOTO
COJIEpKaHUS OTBETA, UCITPABIICHHBIE MTOCIIE 3aMEYAHUS YUUTES;

= JOMYIIEHbl OmuOKa WM OoJjiee NBYX HEIOYETOB IPU OCBEIICHUU
BTOPOCTEIEHHBIX BOIIPOCOB WJIM B BBIKJIAJIKaX, JIETKO HCIPABJICHHBIC MOCIIE
3aMEeYaHus YIUTEJsl.

Ommemxka «3» cmagumcs 8 ciedyiowux Cayuasx:

— HETIOJIHO PACKPBITO CoAepkaHue maTepuana (Coaep:kaHue HU3JI0KEHO
dbparmMeHTapHO, HE BCerja IMOcClIeI0oBaTeIbHO), HO IIOKa3aHo oOiiee
MMOHMMAaHUE BOMPOCAa M MPOAECMOHCTPUPOBAHBI YMEHHUSI, JOCTATOUHbIC JIS
YCBOGHHMSI TporpaMMHOro Matepuasia (omnpeneneHsl «TpeOoBaHusIMU K
MaTeMaTUYeCKON MOATOTOBKE OOYYaIOUIUXCs» B HACTOSIICH MporpamMe o
MaTeMaTHUKe);

— UMEJTUCh 3aTPYJHCHUS] WJIM JOMYIIEHbl OIMUOKA B OIpPEACIICHUN
MaTeMaTUYECKOW TEPMUHOJIOTUM, YEPTEeXaX, BBIKIAJIKAX, HCIPABJICHHBIC
MOCJI€ HECKOJIBKUX HABOSIIINX BOTIPOCOB YUUTES;

— YYEHUK HE CITPaBUJICS C MPUMEHEHHEM TEOPUH B HOBOW CUTYalIUM TIPU
BBITIOJTHEHUM  TPAKTHMYECKOTO  3aJlaHusi, HO  BBINOJHUI  3aJaHus
00513aT€JIbHOTO YPOBHSI CJIOKHOCTH T10 JaHHOU TeMe;

— IpU JOCTAaTOYHOM 3HAHUU TEOPETUUYECKOTO MaTepuajia BbISIBIICHA
HEeJ0CTaToYHas CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHU U HABBIKOB.

Ommemxka «2» cmagumcs 8 ci1edyiouux Cayuasx:

— HE PAaCKPBITO OCHOBHOE COJIEpKaHne YIeOHOTO MaTepuana;

— OoOHapy>KeHO HE3HaHWE YYCHHKOM OOJbIeHd Wi HanbOoJiee BaKHOU
4acTH y4eOHOro MaTepuana;



— JOMYUIEHbl OMIMOKK B ONPEACICHUU MOHSTHM, IPU HCHOJIb30BAHUU
MaTE€MaTUYECKONM TEPMUHOJIOTHH, B PUCYHKaX, YepTexax WM rpadukax, B
BBIKJIQ/IKAX, KOTOpPBIE HE HWCHPABJIEHBI II0CIE€ HECKOJBKUX HaBOIALIMX
BOIIPOCOB YUMTEIIS.

3. Ooman kiaaccuukanms onMuoOK.

[Ipu oneHke 3HaHWI, YMEHUN M HAaBBIKOB OOYYaIOIIMUXCS CIEAYET YYUTHIBAThH
BCE€ OIIMOKH (rpyOble U HETPYOBIE) U HEAOUYETHI.
I'pyObIMH CUUTAIOTCHA OIUIMOKH:

—HE3HAaHHE ONPENEIICHUS] OCHOBHBIX TOHSTUM, 3aKOHOB, IIPaBWUII,
OCHOBHBIX MOJIO)KEHUN TEOPHH,

- He3HaHue (GopMyJ1, OOIIETPUHSTHIX CUMBOJIOB;

- 0003HauEHUN BETMYNH, €IMHULl UX U3MEPECHHUS;

- HE3HAHNE HAMMEHOBAHWN €IMHUL U3MEPECHUS;

— HEYMEHME BBIICINUTH B OTBETE TJIABHOE;

- HEYMEHHE NMPUMEHSTh 3HAHUS, aJITOPUTMBI JUISl PELICHUS 33a/1a4;

- HEYMEHUE JIeJIaTh BHIBOABI M 0000IIECHNUS;

- HEYMEHHE YUTATh U CTPOUTH rpaduKu;

—HEYMEHUE MOJIb30BAaThCA  MEPBOMCTOYHUKAMH, YYEOHHUKOM H
CIIPaBOYHUKAMU;

- IIOTEPS KOPHS UM COXPAHEHHE IIOCTOPOHHETO KOPHS;

— oTOpaceiBaHue 0€3 00BSICHEHUN OJHOTO U3 HUX;

= PaBHO3HAYHBIE UM OIITUOKU;

— BBIYMCIIUTENbHBIE OUTMOKH, €CJIM OHU HE SBIISIFOTCS OMUCKOM;

— JIOTUYECKHE OITUOKHU.

K HerpyObIM omim0kam cjiexyeT OTHeCTH:

—HETOYHOCTh (hOPMYJIMPOBOK, OINpPEACICHUMN, MOHATUH, TEOpUM, BbI3BaHHAS
HETOJHOTOW OXBaTa OCHOBHBIX IPU3HAKOB OINPEIEISEMOr0 MOHATUSA WIIN
3aMEHOM OJHOTO - IBYX U3 3THX NPU3HAKOB BTOPOCTENIEHHBIMU;

— HETOYHOCTh Tpaduka;

—HEPAlMOHAIBHBIA ~ METOJ  pEUIeHUs  3aJadyd WIM  HEJIOCTATOYHO
MpPOJAYMaHHBIM TJIaH OTBeTa (HApYIICHWE JIOTUKHW, IMOJMEHAa OTAEJIbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMH);

—HEepaIMoOHAIbHBIE METOIbI PA0OTHI CO CITPABOYHOMN U APYTOU JTUTEPATYPOIL;

— HEyMEHUE pellaTh 33J]a4M, BHITOIHATH 3aJaHus B 0011EM BU/IE.

Henovyeramu sBIIsIOTCS:
— HepalMOHAJIbHbIE MPUEMbI BEIUUCIEHUH U TPeoOpa30BaHMii;
— HEOpPEKHOE BBIMOJHEHUE 3aMHUCEH, YepTexkeH, cXxeM, rpaduKoB.

IlepeyeHb KOHTPOJIBHBIX PadOT

«AJire0pa ¥ HAYATA MATEMATHYECKOI0 AHATN3A)



10 KJIace
No Tema Yacer
1 Bxonnas koHTpospHas paboTa 2
2 PannonanbHbie ypaBHEHUSI U HEPABEHCTBA. 2
3 Oyukumnu U rpaduKu 2
4 WppatnmonansHble ypaBHEHUS 2
5 [TokazarenbHass GyHKIIUU 2
6 [TomyromoBast KOHTpOJIbHAS paboTa 2
7 Jlorapupmuueckast pyHKIus 2
8 TpuronomeTpudeckue ypaBHEHHS 2
9 HenpepsiBHOoCTh hyHK1miA. [IponsBogHas 1
10 ['onoBast koHTpOJBHAs paboTa 2
11 KJ1ace
Ne Tema Yacsl
1 Bxonnas koHTposnbHas paboTa 2
2 Uccnenosanue GyHKIUN C TOMOIIBIO TPOU3BOIHOM 2
3 [TepBooOpasHas u MHTErpa 2
4 Tpuronomerpuueckue GpyHkiuu. Tpuronomerpuieckue 2
HEpaBEHCTBA
5 [TomyromoBas KOHTpoJbHAs paboTa 2
6 WppanroHansHble, MOKa3aTebHbIE U TOTapU(MUUECKHIE 2
HEpaBEHCTBA
7 HarypanbHble, nienble, KOMIUIEKCHBIE YUCHA 1
8 CucreMsbl palioHaTbHBIX, HPPAIIMOHATFHBIX TIOKA3aTEbHBIX U 2
Jorapu(MUUECKUX ypaBHEHUHN
9 3ajaun ¢ mapaMmeTpamu 1
10 KonTtponrnas padota B hopmare EI'D 4
~«I eomeTpus»
10 xnace
No Tema Yacel
1 Bsenenue B crepeomMeTpuro 2
2 [TapaniaenbHOCTh MPSIMBIX H MJIOCKOCTEHN 2
3 [lepneHAMKYISIPHOCTD MPSIMBIX U TJIOCKOCTEN 2
4 MHOrorpaHHuKH




5 ['onoBast kKOHTpOJBHAs paboTa 2
11 knace
No Tema Yacel
1 AHaJIUTHYECKAs T€OMETPUS 2
2 2
OO6beMbI MHOTOTPAHHUKOB
3 Tena BpaieHus. 2
4 ['opoBas koHTposbHASA paboTa 2
«Teopus BepoATHOCTEIN»
10 KJIace
No Tema Yacel
1 Cnyuaiinbie coObITHs. ClOXKEHNE U YMHOKEHUE 1
BEPOSITHOCTEH.
2 1
DneMeHTbl KOMOMHATOPUKU
3 Ucnwitanus bepnynnu. CiaydailHble BETUYUHBI U 2
pacrpeieNeHus
4 ["ooBast KOHTpOJIbHAS padoTa
11 KJ1ace
No Tema Yacel
1 DJIeMEHThl MATEMATUYECKON CTAaTUCTUKHU 2
2 HernpepbiBHBIE CiTydaiiHbIE BETMYUHBI 2
3 HroroBast KOHTpoOJIbHAS paboTa 2
Y4eOHO-MeTOAMYECKOE U MATEPUATIBLHO-TEXHUYECKOE 00ecredeHue
00pa30BaTeJIbHOIO MpoLEcca
Jlureparypa
1.MypaBun [I'.K., Mypasuna O.B. Marematuka: Anredpa Havaja
y ) y

MAaTCMaTUICCKOTO aHalin3a, IcoOMCTpHUs. Anre6pa K Ha4dajda MaTeMaTH4YCCKOI'O

ananmuza. 10 kmacc. YrioyOneHHbIH ypoBeHb. YueOHoe mocobdue. — M.: Jlpoda,

2018.




2.Mypasun ['.K., Mypasuna O.B. Marematuka: Aunrebpa u Hayana
MaTEeMaTHYECKOr0 aHaiu3a, reoMerpus. Anrebpa ¥ Hadajga MaTeMaTHUYECKOTO
aHanu3za. 11 kmacc. YrmyOneHHbI ypoBeHb. YueOHoe mocobue. — M.: [Ipoda,

2018.

6.Atanacsn JI.C. Marematuka: AnreOpa W Hadajga MaTeMAaTHYECKOTO aHAIIN3a,
reometpusi. ['eomerpus. 10-11 kmacc. YdeOnoe moco6we. / Artanacsn JI.C.,
byry3os B.®.,Kagomues C.b. u ap. - M.:IIpocsemienne, 2018

7. YueOHble U MeToaudeckue nocodus kadenpsl nnxeHepHon marematuku HI'TY
s yqamumxesi10-11 kimaccon

Komnbiotepable u  UHGOPMANMOHHO-KOMMYHUKATHBHbIE CpPeIACTBA
00y4eHuUs

Marematrka: Anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHali3a, I'€OMETpHsl.
Anrebpa W Hadana wmaremaTmueckoro ananmza. 10 kimacc. DIEKTpOHHOE
npuiIokeHue K yaeonuky (Www.drofa.ru)

Martematuka: Anre6pa W Hadala MaTeMaTHYECKOTO aHaIW3a, TEeOMETpUS.
AnreOpa u Hayala MareMmarhudeckoro ananmuza. 11 kmacc. DIeKTpOHHOE
npujIokeHue K yaeonuky (Www.drofa.ru)

[TakeTsl aBTOPCKMX KOMIIBIOTEPHBIX ITPOTrPaMM
Texnuueckue cpeacrsa

[lepcoHanbHBIN KOMIBIOTED C IPUHTEPOM

NuTepakTuBHas qOCKa

MynbTUMEINUHBIA IPOEKTOP

M®YV (ckanep, NpuHTEP, KCEPOKC)

AKycTrueckas cucrema

KomnuecTBO KOJIOHOK 21I1T.

JJIeKTPOHHBIE 00pa3oBaTe/IbHbIC PeCypChl

No | HaumenoBanue DIEKTPOHHBIN aJIpec
00pa30BaTEeIHLHOTO pecypca
1. Caiit yueOHO-MeToquueckux | http://muravin2007.narod.ru/p0080.htm

KOMILJIEKCOB 10 MaTeMaTHKE
g 1-11 xnaccoB
I'.K.MypaBuHa,
O.B.MypaBuHoi



http://muravin2007.narod.ru/p0080.htm

Calt «9KCIOHEHTa -
BO3MOKHOCTH ITOITYJIAPHBIX
MaTEMAaTHUUYECKUX [TAKETOB
(Mathcad, Matlab, Maple,
Mathematica, Statistica)

http://www.exponenta.ru/

HNHuTtepHeT-nnopran
Bcepoccuiickoi onmummnuabl
IIKOJIbHUKOB

http://www.rusolymp.ru

Bcepoccuiickue
JMCTAHIIMOHHBIC
ABPUCTUYECKUE OJIMMIIUA/IbI T10
MaTeMaTHKe.

http://www.eidos.ru/olymp/mathem/index.htm

NHdopmarimoHHO-TIOMCKOBAs
cucTteMa «3agaun»

http://zadachi.mccme.ru/easy

KonkypcHhsie 3a1aun 1o
MAaTEMATHUKE: CITPABOYHUK U
METO/Ibl PELICHHUS.

http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

NutennO -
WuTennexkTyanbHblil MapadoH.

http://www.intello.su/moodle/

TectupoBanue online: 5-11
KJIaCChl

http://www.kokch.kts.ru/cdo.

BupryanbHblii KaOUHET
YUUTENISA, B KOTOPOM
pa3mMeleHbl HHOPMAIIMOHHbIE
pecypcehl 1 HHTEPAaKTHUBHBIE
CEPBUCHI JUIsl HOATOTOBKH H
MPOBEJCHUS 3aHATHUM T10
MaTeMaTHKe

http://uztest.ru/

10.

Mexaynapoanas Onummuana
110 OCHOBaM HayK

http://www.urfodu.ru/viii_olympiad/

11.

OnuMnuanbl 418 IIKOJIbHUKOB

http://3.olimpiada.ru/

12.

MOCKOBCKHI LIEHTP
HEIPEPHIBHOTO
MaTeMaTH4eCKOro
oOpa3oBaHUs

http://www.mccme.ru

13.

BupryanpHas mkoJsa oHOTO
MaTeMaTHhKa.

http://math.ournet.md/indexr.htm

14,

bubnuoTeka 3IeKTPOHHBIX
y4€OHBIX MTOCOOUH 1O
MaTeMaTHKe

http://mschool.kubsu.ru

15

Bcs anemenTapHas
MAaTEMATHKA.

http://www.bymath.net
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