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10 KITACC

Yucaa v BbIYUCTICHUA

Panmonansupie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JpOOH, TPOLIECHTHI,
O6eckoHeuHbIe neproandeckue 1podu. [Ipumenenue npoOeit U MPOLEHTOB AJIS PEIICHUS
MPUKJIAIHBIX 33/1a4 U3 PA3JIUYHBIX OTPACJIEN 3HAHUWN U PEATbHOU KU3HH.

JlelicTBuTENbHBIE  Yucla.  PanuoHambHBE W UPpPALMOHAIBHBIE  YHCIIA.
ApudmMernueckre onepaluu ¢ IeMCTBUTENbHBIMU YuciaMu. Moayb 1eHCTBUTEILHOTO
yucia v ero cBoictpa. [IpubnuxeHHbIe BEIYUCIICHUS, TPaBUia OKPYTICHUSI, IPUKUIKA
Y OLICHKA PE3yJIbTaTa BEIYUCIICHUN.

Crenenb ¢ nensiM nokazareneM. bunom Hetorona. Vcnonb3oBaHye MOAXOASAIIEN
dbopMbl  3amUCH  JIEUCTBUTENBHBIX YHMCEN JJIsl PEIHICHHs MNPaKTUYECKUX 3ajad
U MIPEJICTABJICHUS JaHHbBIX.

ApupmMeTnyecknii KOpeHb HaTypaIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM  TIOKa3aTeleM W €€  CBOMCTBA, CTENEHb
C IEUCTBUTEILHBIM ITIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecsiTuuHbie U  HATypaJibHbIE
JoTapu(pMBbl.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApKCHUHYC,
APKKOCUHYC M apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa M TOXIECTBEHHbIE NMPEOOpPa30BaHMS. Y PaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUIBHBIE ypaBHEHUST W  ypaBHEHUsA-CIeACTBHS. HepaBeHCTBO, pelieHHe
HEpPABEHCTBA.

OcCHOBHBIE METOJBI PEIICHUS] IIeJBIX W JIPOOHO-pAlMOHANBHBIX YpaBHEHUN
W HEpaBEHCTB. MHOro4jeHbl OT OJHOW IIEpEeMEHHOU. JlemeHue MHOro4jeHa
Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorousneHsl ¢ nenbiMu Ko3QpuimeHTaMu.
Teopema Buera.

[TpeobpazoBanHus YUCIOBBIX BRIPAKEHUM, COAEPIKAIIMX CTEIIEHU U KOPHHU.

HNppaumonaneubie ypaBHEHHS. OCHOBHBIE METOAbl PEIICHUS HPPALUOHATIBHBIX
YPaBHEHHUH.

[TokazarenbHbie ypaBHEHMs. (OCHOBHBIE METOAbl PEIIEHUS MOKA3aTEIbHBIX
YpPaBHECHUM.

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALTUX JOrapu(PMBbl.

Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METOJBI PEIICHUS JOTrapu(PMUUECKUX
YpPaBHEHUM.

OcHoBHbIe TpuroHoMeTpudeckue Ghopmysl. [IpeobpazoBaHre TPUTOHOMETPUYECKUX
BbIpaKEHUHU. Perenre TpUroHoMeTpuYeCcKuX ypaBHEHUN.

Pemenne cucrem TMHEWHBIX ypaBHEHHN. MaTpuila CUCTEMbI JIMHEWHBIX YPABHEHUM.



Onpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUI CMBICI U CBOICTBA,
BBIYMCJIEHUE €Tr0 3HAYCHHS, NPUMEHEHUE OIPEACIUTENs I PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHUN. PenieHne mpuKIaHbIX 3a/1ad ¢ MOMOIIbIO CHCTEMBI JIMHEHHBIX
ypaBHeHuil. MccienoBaHne TIOCTPOEHHOM MOJEAM C TOMOIIBI0 MATpUll U
OIPEICITUTEIICH.

[TocTpoeHne MaTeMaTHUYECKUX MOJEIEH peaJbHOM CHUTyallud C MOMOIIBIO
YpaBHEHUN W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a]1a4 U 33/1a4 U3 Pa3IMYHbIX 00JacTell HAYKU U peabHOM KU3HU.

DOyHKUNM U rpaduku

OyHKIMA, cnocoObl 3agaHus  (yHKIUMUA. B3auMHO oOparHble  (QYHKIUU.
Komnosumms @yakuuii. ['paduk pyHkunn. neMeHTapHble TpeoOpa3oBaHus rpaukoB
GyHKIUH.

OO6nacth ompefeneHuss U MHOXKECTBO 3HaueHuM (yHkuuu. Hynu (yskmum.
[TpoMexyTku 3HAKONMOCTOSTHCTBA. YeTHble W HeueTHble (yHkuuu. llepmonnueckue
¢ynkun. [IpomexxyTku MOHOTOHHOCTU (PYHKIIMU. MaKCUMyMbl 1 MUHUMYMBI (DYHKIIUH.
HaunOoubiiee 1 HauMeHblIee 3HaYeHusT PYHKIMKM HAa IPOMEXKYTKE.

Jlunelinasi, KBaApaTWUuHas U APOOHO-IMHEHHAss (QYHKIUU. ODJIEMEHTapHOE
UCCJIEIOBAHKE U ITOCTPOEHUE UX IPaUKOB.

CrenenHass (QyHKUUsi C HaTypalbHbIM U LEJIbIM MOKa3aTeneMm. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHsS N-0M CTeneHW Kak (YHKIHH OOpATHOM CTENEHU
C HaTypaJbHbIM [MOKA3aTEJIEM.

[lokazatenbHass u Jorapudmuueckas (QyHKIUU, KX CBOMCTBA M Tpadukw.
Hcnonb3oBanue rpadhmkoB QGYHKIIHM sl pEIICHUS] ypaBHEHUH.

Tpuronomerpudeckasi OKpy’HOCTb, ONPECIIEHUE TPUTOHOMETPUUYECKUX QYHKIHI
YHUCJIOBOI'O apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCHUMOCTH B PEAIbHBIX IpoLeccax U sBieHUsX. ['paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hayajia MaTeMaTH4€CKOIro aHAIM3a

ITocnemoBaTeIbHOCTH, CHOCOOBI  3aJaHMs  ITOCJIeNOBaTeIbHOCTEH. MeTtox
MaTeMaTUYECKOW HMHAYKUMHA. MOHOTOHHBIE M OTPAaHUYEHHBIC I10CIEAOBATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUSI MATEMATUYECKOTO aHaIM3a Kak aHajin3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas W TreoMeTpuyeckas Mporpeccud. beckoHeuHO yObIBaroIas
reoMmerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOLIEH T'€OMETPUUYECKOM
[pOrpeccuy. JIMHEHHBIM W JKCIOHEHUHAIbHBIM pocT. Yucno e. dopmysia CIIOXKHBIX
IIPOLEHTOB. Vcnonp30BaHne MPOrpecCuu Ul PELIEHUS PEAIbHbBIX 3a/1a4 MPUKIAIHOTO
Xapaxkrepa.

HenpepoiBable QyHKIMM ¥ ux cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI rpaduKoOB
¢bynkumii. CBoiicTBa (YyHKIMIA HENPEepPhIBHBIX Ha OTpe3ke. MeToJ HHTEepPBaJIOB
JUIsl perieHust HepaBeHCTB. [IprMeHeHne cCBOMCTB HeMpephIBHBIX (DYHKLIMMA JJ1s1 pelIeHus
3a1ad4.

[lepBass u BTOpas mpousBogHble ¢QyHKIUU. OmnpeneneHnue, TreoOMeTPHUECKUN
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1 GU3HYECKUI CMBICT IPOU3BOIHON. YpaBHEHUE KacaTeabHOU K TpaduKy QyHKIUY.
[IpousBoanbie sneMeHTapHbIX GyHKUMNA. [Ipou3BogHasi CymMMBbl, MPOU3BEICHUS,
YaCTHOT'O U KOMIO3ULINK (YHKIIUH.

MHosKecTBa U JIOTHKA
MHOX€eCTBO, OIepanuy HajJ MHOKECTBAMHM M UX CBOMCTBA. Jlmarpammsel Dinepa—
Benna. [IpumeneHne T€OpEeTUKO-MHOXKECTBEHHOTO anmnapara Juisi ONHACAHUS PEabHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yUYE€OHBIX IPEAMETOB.
Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOIO OOBEKTa, CJEICTBUE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KJIACC

Yucia ¥ BbIYMCTIEHUS
HaTypaHLHI)Ie M O CJIbIC YU CJIA.

[IpuMeHeHre MPU3HAKOB JCTMMOCTH TIEJIBIX YUCEIT, HAUOOBIITNI 00NN IETUTEIb
(manee — HOJ1) u naumensIee obmee kparHoe (ganee — HOK), octaTkoB mo Momayito,
anroput™Ma EBKimma y1s pemeHns 3a1a4 B 1EIbIX YHCIIaX.

KowmruiekcHpie yucina.

AnreOpandeckass ¥ TpUrOHOMeTpuyeckas (OpMbl 3aIUCH KOMIUIEKCHOTO YHCIIA.
ApudmMeTnueckue oneparum ¢ KOMIUIEKCHBIMU YHCIIAMHU.

N300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOpJAWHATHOM 1iockoctH. dopmyna
Myaspa. KopHu N-0ii cTeneHu u3 KOMIUIEKCHOro uucia. [I[puMeHeHne KOMIUIEKCHBIX
qUCEN JIS pemieHns (GU3NISCKUX U TEOMETPUYECKUX 3a1ad.

YpaBHeHMs 1 HEPABEHCTBA

CucremMa M COBOKYIHOCTb YpPAaBHEHUH M HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI
Y CHCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHHI C TOMOIIIbIO TPUTOHOMETPHUYECKON
OKPY’KHOCTH. Pernienne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIEHUS TTOKA3ATENbHBIX U JOrapu(PMUUYECKUX HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOABI PEMIEHUS CUCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
HUPpALMOHATBHBIX, TTOKA3aTEeIbHBIX U JOTapU(MUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTeMaTHYECKHUX
3alay U 3aa4 W3 PA3TUYHbIX OOJAcTEl HAyKH U PealbHOM >KU3HU, MUHTEpIIpEeTaIus
MOJIYYEHHBIX PE3YJIbTATOB.

DyHKIUMU U IPauKH

I'paduk komno3unuu GyHKuul. ['eomeTpudyeckue o0pasbl ypaBHEHU U HEPABEHCTB
Ha KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuyeckue GyHKIUH, UX CBOMCTBA U TPAPUKH.

I'padmyeckue MeTonbl pelIeHusl ypaBHEHUI U HepaBeHCTB. [’ paduueckue MeTo bl
pellIeHns 3a1a4 ¢ apaMeTpaMH.



Ucnonbs3zoBanne  rpagukoB  QyHKOMH A7 MCCIEAOBAHMS  MPOLECCOB
U 3aBUCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT MPU PEIICHUH 3aJady U3 JPYTUX Yy4eOHBIX
MPEIMETOB U PeabHOMN KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIn3a

[IpumeHeHne TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMHA Ha MOHOTOHHOCTb
U dKcTpeMyMbl. Haxoxkenne HauOOoJbIIero 1 HAMMEHbIIEro 3HaUYE€HUN HEmpephIBHON
(GYHKIIUM Ha OTpPE3Ke.

[IpuMeHeHre MPOU3BOIHOM TSl HAXOXKACHUS HAWTYYIIEro peMEHUs B TPUKIIATHBIX
3ajavax, /sl OMpEeNICeHUsI CKOPOCTH M YCKOPEHHUS Ipolecca, 3aJaHHOTo (OpMyIIoi niH
rpauKOM.

[TepBooOpa3Hasi, OCHOBHOE€ CBOMCTBO mepBooOpa3HbX. IlepBooOpasHbie
arieMeHTapHbIX QpyHKkuni. [IpaBuia HaxoXIeHUs IEpBOOOPa3HBIX.

WNHurerpan. 'eomMeTpHyecKuil CMBICH HMHTErpajia. BpIUKCIIEHHE OIPEAEeIeHHOIO
uHTerpana no gpopmyie Herotona—JlelOnuna.

[IpuMeHeHre nHTerpana sl HaX0XKICHUS IUIOMIAIeH MIIOCKUX PUTryp U 00BEMOB
r€OMETPUYECKUX TEll.

[Ipumepsl  pemienuidt  auddepeHuHanbHbIX  ypaBHEHHA. Maremarnueckoe
MOJIETTUPOBAHUE PEaIbHBIX MPOLIECCOB C MOMOILBIO U hepeHIINATBHBIX YPaBHEHUH.

I'EOMETPUA

10 KJIACC

IIpsiMble U VIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 006 aKCMOMATHYECKOM TOCTPOCHHH CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU
U CJICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHue TpsAMBIX B NIPOCTPAHCTBE:  MEPECEKAOIIMECH,
MapaJyieNIbHbIE U CKpelIMUBaronmecs npsamele. [[pr3Haku CKpEIIMBAIOIINUXCS MPAMBIX.
[TapajuienbHOCTh MOPSIMBIX M IUIOCKOCTEW B INPOCTPAHCTBE: IAPAJUICIBHBIE IPSMbIE
B IMPOCTPAHCTBE, NapPaLICIbHOCTh TPEX MPSAMBIX, MAPALICIBHOCTD MPSAMOM U TIJIOCKOCTH.
[lapannensHoe M UEHTPAIbHOE MPOEKTUpOBaHME, H300paxeHue ¢uryp. OCHOBHbIE
CBOMCTBa MapaJUieIbHOTO MPOEKTUpoBaHusA. M3o0pakenune (uryp B mapaienbHON
MNPOEKIMU. YIJIbI C COHAIMPABJICHHBIMH CTOPOHAMH, Yrojd MEXKAY MPSIMbIMU
B IIpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: MapasulebHbIE IIOCKOCTH, CBOKWCTBA
napajuielbHBIX MII0CKOCTel. [IpocTreiinme mpocTpaHCTBEHHbBIE (DUTYPHI HA TIOCKOCTH:
TETPadap, NapAJIIEIENUIIE, TOCTPOCHUE CEUEHU .

[lepneHAUKYNSAPHOCTh MNPSIMOM M IUIOCKOCTH: MEPHEHIAUKYISIPHBIE TPSMBbIE
B MPOCTPAHCTBE, MPSIMbIC MAPAJIICTbHBIE U MEPIEHIAUKYISPHBIE K MIOCKOCTH, MPU3HAK
MEPIEHAUKYIISIPHOCTU MPSIMOM U IUIOCKOCTH, TEOPEMA O MPSAMOM MEPIEHAUKYIISIPHON
miaockoctd. OpToroHanbHOe NpoeKTUpoBaHue. [leprneHIuKylssp W  HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM A0 IJIOCKOCTH, TPOCKIIUS
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burypsl Ha  IUIOCKOCTb. [leprieHIMKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
NEPIEHANKYJIIPHOCTH IBYX IUIOCKOcTed. Teopema o Tpex nepneHauKysipax.

VYrisl B IPOCTPAHCTBE: YroJl MEXKIY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIM YIOJI,
JIMHEHHBIN yroa JBYIPAHHOIO yria. TpeXrpaHHbli 1 MHOTOrpaHHble yriibl. CBOMCTBa
IUIOCKMX YTJIOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKMX M JBYIPaHHBIX YIJIOB
TPEXTPaHHOIO yriia. TeopeMbl KOCUHYCOB U CUHYCOB JJIL TPEXTPAHHOTO YIJIA.

MHOrorpaHHMKHU

Buabsl MHOTOrpaHHUKOB, pa3BepTKa MHOTOrpaHHuka. [Ipusma: N-yrosgpHas npusma,
mpsMass W HAKJIOHHAs TPU3MbBI, OOKOBas U TIIOJHAs TOBEPXHOCTh IPHU3MBI.
[Tapannenenunen, npsMOYTroJIbHBIA apauIeNeNuNnea U ero ceorctra. KpaTuaitmme mytu
Ha I[IOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBEHHas Teopema
[Tudaropa. [Mupamuaa: N-yroibpHash NupaMmuaa, NpaBubHAS U YCEUCHHAs MUPaMU/IbI.
CpoiictBa pebep U OOKOBBIX TpaHeld TNpaBWIbHOW mupamujabl. [IpaBuiibHBIE
MHOTOTPAaHHHMKH: TMpaBWIbHAsg IMpU3Ma W TMPaBUJIbHAS NUpaMHUAa, MOpaBUIbHAsS
TpEYyroJibHasl MUpaMUJia U MPaBWIbHBINA TETpadp, KyO. [IpencraBnenue o mpaBUIbHBIX
MHOTOIPaHHMKAX: OKTa3Ip, JOACKAAP U UKOCAIP.

Boluucienue sj1eMEHTOB MHOTOTPaHHUKOB: pebpa, nuaronanu, yribl. [lmomanb
OOKOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOMIAIh OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOW Mpu3MbIL. [1n01mans O0KOBOM MOBEPXHOCTH
Y MIOBEPXHOCTH MPABUIILHOW MUPAMHUJIbI, TEOPEMA O TUIOLIAAN YCEYEHHOW MTUPAMU/IBI.

CummMmerpust B TNPOCTPAHCTBE.  ODJEMEHTbl ~ CUMMETPUM  MPABUIBHBIX
MHOTOTpaHHUKOB. CHUMMeTpHUss B  MNPaBWIbHOM  MHOTOTPAaHHUKE:  CHUMMETPHS
napayuiesienuIe;a, CAMMETPUS MPABWIBHBIX TPU3M, CUMMETPHUS  IPABUIBHOMN
MUPaMU/IBI.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPHl KOJUIMHEApPHbIC, COHAMPABJICHHBIE W MPOTHUBOIIOJIOXKHO HAMNPABJICHHbBIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. [I€WCTBUS C BEKTOpaMH: CJIOKEHHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXKEHUE BEKTOpa Ha umcio. CBOMCTBA
CJI0’KEHUs BEeKTOpOB. CBOMCTBAa YMHOXKEHHMS BEKTOpa Ha yucio. [[oHsTHEe KOMITJITaHApHbBIE
BeKTOphI. [Ipu3Hak koMmIutaHapHOCTH Tpex BekTopoB. [IpaBuiio mnapaienenunena.
TeopeMa 0 pa3noKEHUH BEKTOPA M0 TPEM HEKOMIUIaHAPHBIM BeKTOpam. IpsmoyronbsHas
cucreMa KoopauHat B mpocTpaHcTBe. Koopaunatel BekTopa. CBs3b  MEXIY
KOOpJIMHATAMH BEKTOpa U KOOPAMHATAMHU TOYEK. YTOJ MEXIy BeKTopamu. CKalsspHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

TeJia BpaleHus
[ToHsTHs: TUIUHIPUYECKAs! TOBEPXHOCTh, KOHUYECKAsi IOBEPXHOCTh, chepruieckast
MOBEPXHOCTh, OOpasylolliue TMoBepxHocTeld. Tena BpamieHus: UWIUMHAP, KOHYC,
yCeUeHHbIH KOHYC, cdepa, map. B3aumHoe pacrnosiokeHue c@epbl U TIOCKOCTH,
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KacaTtesabHasl INIOCKOCTh K cepe. 300paxenue Ten BpalieHus Ha INocKocTH. PazBepTka
HWIMHpA U KoHyca. CuMMeTpust cepsl U mapa.

O6beM. OcHOBHBIE cBOMcTBa 00BeMOB Tenl. Teopema 00 00beMe NPAMOYTOJIBHOTO
napajuienenunena U ciaeactBuss u3 Hee. OObeM NpsAMOMl M HAKIOHHOM TNPU3MBIL,
LWIMHPA, TUpaMUbl U KoHyca. OO0beM I1apa U apoBOI0 CETMEHTA.

KoMOunanmu ten BpamieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BriucaHHasi B UJIKMHAP,
olnrcaHHast 0koJio mHApa. [lepeceuenne cepsl u mapa c miockoctsro. Kacanue mapa
u cepsl IOCKOCTHIO. [oHSATHE MHOTOTrpaHHMKA, OMMHMCAHHOTO OKOJIO cephl, cepsl,
BIIMCAHHOM B MHOTOI'PAHHMK WJIM TEJIO BPALLECHUS.

[Tnomaap NOBEpXHOCTH IUINH/PA, KOHYCA, IIIOMmaas cdepsl u ee uacteil. [lonodue
B mpocTpaHcTBe. OTHOIIEHHE O0BEMOB, IUIONIAACH MOBEPXHOCTEN MOAOOHBIX (UTYD.
[IpeoOpa3oBanue  momoOusi, romorerus. Pemenwe 3agad  Ha  MJIOCKOCTH
C UCIIOJIb30BaHUEM CTEPEOMETPUYECKUX METOIOB.

[locTpoeHne cedyeHHii MHOTOTPAaHHUKOB M TEJ BPAILIECHHS: CEUEHUs UWIMHIApA
(mapanienbHO W NEPHNEHANKYISIPHO OCH), CEYEHHUs KOHYca (IapajuieIbHOE OCHOBAaHHUIO
U IPOXOJsIlee Yepe3 BEPILINHY), CEUECHUs 11apa, METO/bI IOCTPOEHUSI CEUEHUN: METO[
CJIEA0B, METOJl BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA CEKYIIEH IIIOCKOCTH.
BekTopbl 1 KOOPIMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTtBe. Onepanuy HaJl BEKTOpaMH. BEKTOpPHOE yMHOXKEHHE
BEKTOpOB. CBOMCTBa BEKTOPHOI'O YMHOXEHMs. [IpsAMoyronpHas cucreMa KOOPAHMHAT
B ipocTpancTBe. Koopaunatel BekTopa. Pa3noxxenue Bekropa no 6aszucy. KoopaunatHo-
BEKTOPHBII METOJI IPH PELIEHUU T€OMETPUUECKUX 3a]au.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBmwxenus npoctpancTBa. OroOpaxkenus. JIBrKeHus U paBeHCTBO puryp. OOmue
CBOWMCTBA JBW)KECHUWA. Buabl ABWKEHUN: TNapalyIeIbHbIA TIEPEHOC, IEHTpalbHas
CUMMETpPHS, 3€pKaJibHasi CUMMETPHS, TMOBOPOT BOKpyr mpsimoii. I[IpeoOpazoBanus
nono6us. [Ipsimas u cdepa Ditnepa.

BEPOATHOCTDb U CTATUCTHUKA
10 KVIACC

I'pad, cBs3ubIil rpad, mytu B rpade: nukibl u nenu. CreneHb (BaJeHTHOCTH)
BepiuHbL. ['padsl Ha miockocTu. [lepeBbs.

Cay4aiiHbie SKCIIEpUMEHTHI (OTBITBI) U CITyYalHbIE COOBITHS. JIEMEHTAPHBIE COOBITHS
(ucxomsr). BeposiTHOCTH ciaydyallHOTO COOBITHS. BIM30CTh YacTOTHI M BEPOATHOCTH
coObITui. CryyalfHbIE OTBITHI C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMU COOBITUSIMH.

Onepauun Hajg COOBITUAMU: TepeceueHHue, OOBEIUHEHHE, MPOTUBOIOJIOKHBIC
coObITus. Juarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHasE BEPOSTHOCTb. YMHOXXEHHME BEpOATHOCTEH. JlepeBo ciay4alHOro
skcniepuMmenTa. Popmyna nonHou BeposTtHocTH. Dopmyna baiieca. HesaBucumeblie
COOBITHS.



bunHapHbIl ciay4yaliHbIl ONBIT (MCHBITAHHME), ycnex M Heynada. HeszaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCHBITAaHUM J0 TNepBoro ycnexa. llepectaHoBku
u ¢akropuain. Yucno coueranuii. Tpeyroapauk [lackans. @opmyna 6uaoma HeioToHa.

Cepusi He3aBUCHUMBIX ucnbiTaHuM bepuynmu. CiyuyaliHblii BIOOp M3 KOHEYHOMU
COBOKYITHOCTH.

Cnyuaitnasa BenuuuHa. Pactipenenenue BeposiTHOCTEN. J[narpaMma pacrpeeneHusl.
Onepanuu Haja cioydyallHBIMU BeTM4YMHAMHU. buHapHas ciydaiiHas BenmuuuHa. [Ipumepsr
pacmpeziesieHui, B TOM YHCIIe TeOMETPUIECKOe U OMHOMHUAIIBHOE.

CoBMmecTHOE pacnpe/iesICHUE JIBYX CiIy4alHbIX BesinunH. HezaBucumele cirydaiiHbie
BEJINYUHBI.

MareMaTtnyeckoe 0KHMJIaHWE CIydyallHOM BenuduHbl (pacnpeneneHusi). Ilpumepsr
INPUMEHEHUS MaTeMaTUYEeCKOro OKUAaHus (CTpaxoBaHuUeE, JoTepes). MareMaTuueckoe
OXHJaHuEe OWHApPHOW clydyailHOM BeaMYMHBI. MaTemMaTHYecKoe OXUJAaHUE CYMMBbI
CIIy4ailHbIX BEIMYHMH. MaTeMaTu4ecKoe 0KUJaHUE FT€OMETPUUECKOT0 U OMHOMHUAIBHOTO
pacIpeIeIICHUN.

Jlucnepcust U CTaHJAPTHOE OTKJIIOHEHUE CIy4yallHOM BEJIMYUHBI (pacrpeaesieHus ).
Hucnepcust OWHapHOM  cllydailHOW  BeNWYWHBL. MareMaThyeckoe  OKHJIaHue
MIPOM3BEACHUS U JUCIIEPCUS CyMMBbl HE3aBHCHMBIX CIIy4alHBIX BEJIWYWH. [ncnepcus
W CTaHJAApPTHOE  OTKJIOHEHHWE OWHOMHMAJIBHOTO  pacmpeneneHus. Jucnepcus
Y CTaHJIaPTHOE OTKIIOHEHNE I€OMETPUYECKOI0 PACIIPEIEICHHUS. .

11 KJIACC

HepaBenctBo YeOnimuéBa. Teopema UYeOwbiméBa. Teopema bepnymnu. 3akoH
OonpIIMX yKces. BeIOOpOUHBI METOH uccienoBaHuil. BeIOOpOUHBbIE XapaKTEpUCTUKH.
OrneHnBaHNe BEPOATHOCTU COOBITHUS 1O BEIOOPOUHBIM JaHHBIM. [IpoBepka mpocTenmux
TUITOTE3 C IOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBHble  ciyualinble  BenuuuHbl. [lpumeppl. @DyHKOUS  IUIOTHOCTH
BEPOSITHOCTH pacnpenencHus. PaBHOMEpHOE pacnpesesieHue U €ro CBOWCTBa. 3aiauu,
MIPUBOAIINE K TOKA3aTENbHOMY PACIPEACIICHUIO. 3a/1a4H, IPUBOASIINE K HOPMAIbHOMY
pacnpeneneHno. OyHKIUSA IOTHOCTH BEPOATHOCTH MOKA3aTEIbHOIO PAaCIpECIICHHUS,
(GyHKLHS TUIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO pacnpeneneHusi. OyHKUUs TIOTHOCTH
Y CBOMCTBAa HOPMAJIBHOT'O pacHpeeaeHUs.

[TocnenoBaTenbHOCTh OJAMHOYHBIX HE3aBUCHUMBIX COOBITUH. 3alauu, MPUBOASIINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenudyuH. KoadduumeHT nuHelHON Koppemsuuu.
CoBMecTHBIC HAOMIOACHUS JBYX BEIUYUH. BBIOOPOUHBIN KOAPOUIIMEHT KOPPEIISIIHH.
Paznmuune Mexny JIMHEHHOW CBA3BIO U IPUYMHHO-CIICACTBEHHOU CBA3bIO. JIMHElHas
perpeccus, METO/l HAMMEHBIINX KBaJIpPaTOB.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa;kaIaHCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMHU OOYyYaromerocss Kak aKTHUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCHICKOTO OOIIEeCTBa, MPEACTABICHHE O MAaTEMAaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUN, TPOLEAYP IPAsKIaHCKOTO
oO1ecTBa (BHIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOJCHCTBOBATh C COLMATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSMU U HA3HAUCHUEM,;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHICKONM TPaKJAHCKOWM HUIEHTUYHOCTH, YBAXKCHUS
K I[pPOLUIOMY M HACTOAIIEMY POCCUMCKOM MaTEMaTHKH, LEHHOCTHOE OTHOILICHUE
K JOCTHKEHUSAM POCCUMCKMX MAaT€MaTHKOB M POCCHMCKOM MATEMAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTWKEHHMWA B JAPYrMX HayKaX, TEXHOJOTHSAX, cdepax
DKOHOMUKHY;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHWsA, ITHUYECKOTO TIOBEICHHMs, CBSI3aHHOIO C IPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKd U JEATEIbHOCTHIO YYEHOrO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B [IOCTPOEHUE YCTOWYUBOrO OyIyILEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUSI:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYas JCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3a7ad, PEIICHWH, pacCyKIeHUH, BOCHPUUMYUBOCTH
K MaTEMAaTHYECKUM aCIIEKTaM Pa3JIN4HbIX BUJIOB HCKYCCTBA;

5) pu3nUecKoro BOCIMTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTeMAaTHUYECKHE 3HAHUS B HHTEpecax
3I0pOBOTO0 W Oe30macHOro oOpas3a JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHUTaHWE, COAJTAaHCHPOBAHHBIA PEXKUM 3aHATHUM M OTIbBIXa,
perymnspHas Guznyeckas akTUBHOCTD), PU3NUECKOE COBEPIIICHCTBOBAHNE MPU 3aHATUIX
CIIOPTHUBHO-03I0POBUTEIBLHON IEATEIIHOCTBIO;

6) TPY10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0US, HHTEPEC K Pa3IUIHBIM
chepam TmipodheCCHOHAIBHOW JESATEIBbHOCTH, CBS3aHHBIM C MAaTeMaTUKOM U ee
MPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymed mpodeccun
U pean30BBIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI, TOTOBHOCTH M CHOCOOHOCTH
K MaTeMaTH4YeCKOMYy OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSKCHUU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUUECKHUX 3a/1ad MaTeMaTU4eCKOn
HaMpaBJICHHOCTH; YKOJOTHUECKOTO BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPhI, TOHUMAHWE BIUSHUS COIUATBHO-
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HDKOHOMHYECKHUX ITPOLIECCOB HA COCTOSHUE IPUPOJHON U COLIMATIBHON CPENIbl, OCO3HAHHE
rJI00aJbHOTO  XapakTepa HKOJIOTMYECKUX MpoOJeM, OpHEeHTaluus Ha IPUMEHEHUE
MaTeMaTUYECKUX 3HAHUM [UIs PElIeHHs] 3aJad B O0JacTH OKpPYXarolleld Cpemsl,
IJIAHUPOBAHKUE MOCTYIKOB U OLIEHKM MX BO3MOKHBIX IMOCJIEICTBHU I OKPYXKarOIIEH
cpenbl;

7) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU M OOILECTBEHHOM MPAKTUKH, NOHMMAaHUE MaTEMaTHUECKON HayKH Kak
cdepbl YeT0BEYECKOM AeSITEbHOCTH, 3TANIOB €€ PAa3BUTHS U 3HAUMMOCTH JJISI Pa3BUTHS
LUMBWIN3ALMN, OBJIAJICHUE S3BIKOM MATEMATHKM W MaTEMaTHYECKOM KyJIbTYpOu
KaKk CpEIACTBOM IIO3HAHUS MHpa, TOTOBHOCTb  OCYIIECTBISATH  IPOEKTHYIO
Y UCCJIEI0BATENBCKYIO IEATEbHOCTh MHANBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare uzydeHuss MaTeMaTHKUd Ha YpOBHE CpeaHEro oOiiero oOpa3zoBaHus
y oOyuaroierocst OyayT copMUpPOBaHBI MMO3HABATENIbHBIE YHUBEpPCAJIbHbIC y4eOHbIE
NEeUCTBUSI, KOMMYHHKAaTUBHBIE YHHUBEpPCAJIbHbIC Yy4eOHbIC IEHUCTBUS, PETYJISTUBHBIC
YHUBEpCaAJIbHbIC yUeOHbIC IEWCTBUS, COBMECTHAS JIESITEIbHOCTb.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC YUeOHbIE JeHCTBUS
ba3oBble Jornyeckue JeicTBus:

BBISIBISITh W XAPAKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKHX
OOBEKTOB, MOHSATHM, OTHOIIEHUH MEXIY MOHATHSAMH, (POPMYIMPOBATH OIpPENEICHUS
NOHATUM, YCTaHaBIMBATh CYIIECTBEHHBIH MpPHU3HAK KIAacCU(pUKALMK, OCHOBAaHUS
1U1st 000OIIEHUS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIPUHHUMATh, (POPMYIMPOBATH U TPEOOPA30BLIBATh CYKACHHS: YTBEPAUTEIbHbIE
U OTpHIATeNbHbIE, EANHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIITD MATEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IPOTUBOPEUUS
B (akrax, [JaHHbIX, HaONIONECHUAX W YTBEPXKICHUSX, Mpe/iaraTb KpUTEpUU
ISl BBISIBJICHUSI 3aKOHOMEPHOCTENW U IPOTUBOPEYU;

JIENaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, I€TyKTUBHBIX U MHIYKTHUBHBIX
YMO3AKJIIOUECHUM, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOAUTL CAMOCTOSITENIBHO JOKa3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUU
(OpsiMBIE W OT MPOTHBHOIO), BBICTPAUBAaTh APIyMEHTALWIO, IMPUBOIAUTH HPHUMEPHI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh cOCcO0 pelieHusl yueOHOM 3a/aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pellieHus1, BIOMpaTh HanboJiee MOAXOMALINI ¢ YUETOM CaMOCTOSITEIbHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble ucciieqoBarebCKue AeiCTBUA:

WCIIONBb30BaTh  BOIPOCHI KAK  MCCIIENOBATEIbCKMM HMHCTPYMEHT  IIO3HAHUA,

(opMyIupoBaTh BONPOCH!, (PUKCUPYIOIIME NPOTUBOpPEUHE, NPOOIEMy, YCTaHABIUBATh
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HMCKOMOE€ U JJaHHOE, POpMHUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITEIPHO CIUTAHUPOBAHHBIA OKCIIEPUMEHT, HCCIIEIOBAHUE
M0 YCTAaHOBJICHHWIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBJICHHUSA, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00BEeKTaMU, SBJICHUSIMU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (popMynupoBaTh O0OOOIIEHHST M BBIBOJALI IO pe3yJbTaTam
MIPOBEICHHOTO HAOJIOICHUS, UCCIEAOBaHMS, OICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX
pe3yJbTaTOB, BBIBOJOB M O000OIIICHUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMporecca, a TakKe BBIIBUTATH
PEATOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITH 1e(pUIUTHI MH(OPMALIMH, JaHHBIX, HEOOXOJUMBIX JIUIsl OTBETA HA BOIPOC
U JUI pelIeHUs 3a]1a4H;

BbIOMpaTh HMH(OPMALMIO U3 HCTOYHUKOB pA3JIUYHBIX THUIOB, aHAJIW3UPOBATh,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh MH(OPMALMIO Pa3IMUHBIX BUAOB U (OpM
MIPEICTABICHUS;

CTPYKTYpUpPOBaTh HWH(GOPMALMIO, MPEJICTaBIsAThH €€ B pa3iUuHbIX (opmax,
WJUTIOCTPUPOBATH IpapruecK;

OLICHMBATh HAJEKHOCTh MH(OPMAILMU IO CAMOCTOSITENLHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKkaTHBHBIE YHHBepcaJbHbIe yuyeOHbIE JeiiCcTBHS
Oowmenue:

BOCIIPUHUMATh M (QOPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUM C YCIOBUSIMHU
U LEJISIMU OOLLEHUSs, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
Y TUCbMEHHBIX TEKCTAaX, 1aBaTh MOSACHEHUS 110 X0y PEIICHUS 3aa4i, KOMMEHTUPOBATh
MOJIyYEHHBIN PE3yJIbTAaT;

B XOJ€ OOCYXJEHHs 3a/aBaThb BOIPOCHI MO CYIIECTBY OOCYXIAa€MOW TEMBI,
npoOJeMBbl, pelIaeMon 3a/layu, BBICKA3bIBaTh WJEW, HAILICJICHHbIE HA MOUCK pElIeHUs,
CONOCTABIIATh CBOM CYXICHUS C CYXACHUSAMU JIPYTUX YYacCTHUKOB JUaiora,
OoOHapyXKHUBaTh pa3Inuue U CXOACTBO IMO3UIIMMA, B KOPPEKTHOU PopMe (HopMyIupoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

NPEICTaBIATh pPE3yJbTaThl PpELIEHUs 3aJaud, SKCIEPUMEHTa, HWCCIEAOBaHMUS,
MPOEKTa, CAMOCTOATEIbHO BbIOMpaTh (HOpMaT BBICTYIUIEHHUS C Y4YE€TOM 3ajad
Mpe3eHTAUU U OCOOCHHOCTEN ayIuTOPHUH.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranm3amnus:

COCTaBJISITh TUIAH, AJITOPUTM PEIICHUS 3a/1a4H, BBIOUPATH CIIOCOO PEIICHUS C YIETOM
HMEIOIIUXCS  PEeCypCOB M COOCTBEHHBIX  BO3MOXKHOCTEHM, apryMEHTUpPOBATH
U KOPPEKTUPOBATh BapHaHThl pEHIEHWH C y4eTOM HOBOM  uWHpOpmaiuu.
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CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMHU TIO3HABATEIbHOU pedieKcHHd KaK OCO3HAHMS COBEPIIAECMBIX
JOEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, MX PE3yJlbTAaTOB, BIAJETh CHOCOOAMU
CaMOIIPOBEPKH, CaMOKOHTPOJISI IPOLECCAa M Pe3yJbTaTa PELICHHs MaTeMaTH4eCKOU
3aJa4u;

OpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU pELICHUH 3ajauH,
BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pE3y/bTaTa LEJIU U YCIOBUSAM, OOBACHATH MHPUUYUHBI
JOCTUKEHMSI WM HEIOCTHKEHUS PE3yJIbTaTOB AEATENbHOCTH, HAXOAUTh OUINOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATeIbLHOCTD:

HOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW U MHIUBUYaIbHOU pabOThI
IpU pEeUleHUH YYeOHbIX 3aJady, NPUHUMATH 1eJb COBMECTHOW JI€ATENbHOCTH,
IJIAaHUPOBATh OPraHM3alMil0 COBMECTHOM paboThl, paclpeAessaTb BHABI paloT,
JOTOBapUBaThCs, OOCYXAaTh IpPOLECC M pe3yiabTaT padboThl, 00001aTh MHEHHUS
HECKOJIBKUX JIFOZIEH;

y4acTBOBaTh B TIPYMNIOBBIX (QopMax paboTsl (00CyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BBIMOIHIATH CBOIO YAaCTh paOOTHI M KOOPAUHUPOBATH CBOU
JEUCTBUA C APYTHUMH WICHAMH KOMaH/bl, OLIEHUBATh KA4€CTBO CBOErO BKJIaJa B OOLIUI
IPOAYKT [0 KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.
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HPEAMETHBIE PE3YJIbTATBI

K koniy o6ydenus B 10 kiacce 00ydaronuics MojJyqduT CICAYIOMKE MPeIMETHBIC
pe3yIbTaThI 1O OTACIBLHBIM TeMaM ¢eiepaTbHON paboueii mporpaMmbl y4eOHOTO Kypca
«AJredpa M HA4YaJI1a MATEMATHYECKOT0 AHATU3a»:

Yuciia v BBIYMCTICHHUS:

CBOOOZHO OINEpUpPOBaTh MOHATHSAMM: pAlUOHAJIBHOE YHUCIO, OECKOHEYHas
NepUoInYecKast 1poOb, MPOLIEHTHI, UPPALUOHATBHOE YUCIIO, MHOKECTBA PALIMOHATIBHBIX
Y JCHUCTBUTENBHBIX YHCEI, MOYJIb IEHCTBUTEIBHOIO YUCIIA,;

OPUMEHATh IPOOH M MPOLEHTHI JUIS PELICHUs MPUKIAIHBIX 3a/1a4 U3 pa3INdHbIX
OTpacJIey 3HAHUW U PEAIbHOU KU3HU;

OPUMEHATh NPUOIMKEHHbIE BBIYUCIICHUS, MpaBWIa OKPYIJIEHUS, HIPUKUAKY
Y OLICHKY pe3yJIbTaTa BBIYMCIICHUN;

CBOOOHO ONEPUPOBATH MOHATUEM: CTENEHD C LIEIBIM [10KA3aTENIEM, UCIIOJIB30BATh
MOAXO/SIILYI0 (POPMY 3aIIUCH IEUCTBUTENIbHBIX YHCEI JIJISl pELIEHUS MPAKTUYECKHX 3aa4
Y IIPEJICTABIICHUS JAHHBIX;

CBOOOZIHO ONEpUpOBaTh MOHITHEM: apU(PMETUYECKUN KOpEHb HaTypajIbHOU
CTEIICHY;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM IOKA3aTENIEM;

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: JIOTapU(PM YnCIa, TECATUUHBIE U HATYPaJIbHbIE
Jorapu@msl;

CBOOOJITHO OMEpUPOBaTh MOHSATHSMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YHUCJIOBOTO apIyMEHTa;

OIEpUPOBATh MOHATHSMU: APKCHHYC, APKKOCHHYC M apKTaHIE€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TMOHATUSAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

MPUMEHSTD PAa3IMYHbIE METOAbI PELICHUS PAllMOHATIBHBIX U APOOHO-PAIIMOHATIBHBIX
YpPaBHEHUH, IPUMEHATh METOJ HHTEPBAJIOB JJIsSI PEILICHNS] HEPABEHCTB;

CBOOOJHO OIEpPUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHON TepeMEeHHOH,
MHOTOWIEH C IEeJbIMU KOd(pPuImeHTaMu, KOPHU MHOTOWIIEHA, MPUMEHATH JIeJICHUE
MHOTI'O4JIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s pemenns
3a1ad4;

CBOOOJHO OMNEpUpOBaTh MOHATHSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONPENEIIUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUYECKUI CMBICH, UCIOJIb30BATh CBOKMCTBA
omnpeaenuTens 2 X 2 A8 BBIYMUCICHHUS €ro 3HAYeHHs, MPUMEHSATh ONpPEICIUTEIH
IUIS PEUIEHUs CUCTEMBl JIMHEWHBIX YPaBHEHWH, MOIEIUPOBATh PEaJbHBIE CHUTYalHH
C TMOMOLIBIO CHUCTEMBI JIMHEMHBIX YPABHEHUM, HCCIIEIOBATH ITOCTPOCHHBIE MOJEIH
C IOMOILIBIO MATPHIL U ONIPEAEIUTENEH, UHTEPIIPETUPOBATD ITOJIYYEHHBIN PE3YIIbTAT;

MCIOJIb30BaTh CBOMCTBA IEUCTBUIN C KOPHIMH I IPe0Opa30BaHus BhIPAKEHUII;
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BBITIOJHATh TPEOOpa3OBaHUs UHWCIOBBIX BBIPAKECHUN, COAEPIKAIIUX CTEIECHU
C pallMOHAIbHBIM MTOKA3aTEIEM;

MCIIOJIb30BaTh CBOWCTBA JIOTapU(MOB ISl MPeoOpa3oBaHUs JIOTapu(PMUUECKUX
BBIPAKCHU;

CBOOOZIHO  OMEpUPOBATh  TMOHATUSAMHU:  HMPPALMOHANBHBIE, TOKAa3aTEJbHbIC
U JIorapu(PMUUYECKUE YPAaBHEHHMsI, HAXOJUTh UX PELIEHUS C IMOMOIIbI PABHOCHIIBHBIX
IIEPEXO0JI0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEM;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHEe (OPMYIBl s TpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUM;

CBOOOJIHO OINEPUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, IPUMEHSTh
HeoOXonuMble (OPMyJbl JJIi  PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHU;

MOJEJIUPOBATh peajbHbIE CUTYAlIMH Ha SI3bIKE aJIreOpbl, COCTABIISTh BBIPAKEHMUS,
YPaBHEHMS, HEPABEHCTBA II0 YCJIOBUIO 3aJa4M, MCCIEA0BATH ITOCTPOCHHBIE MOEIH
C MCIIOJIb30BAHHUEM allliapara aiareopsl.

DOyHKUNM U TPaPUKH:

CBOOOJHO OINEpUPOBaTh MNOHATHUSAMHU: (PYHKIUSA, CIOCOOBI 3aJaHus (PYHKUUH,
B3aUMHO OOpaTHbIe (PYHKIIMU, KOMIO3ULIUA (PYHKIUH, Tpaduk (QyHKIINH, BBIIOIHATH
aJIeMEHTapHbIE IPeoOpa3zoBaHusl rpa@uKoB HYHKIIHIA;

CBOOOJHO OMEPUPOBATH MOHATUAMU: 00JACTh ONPEIEICHHSI I MHOKECTBO 3HAYEHUI
byHKIIUN, HYTA QYHKIAH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOZIHO  OMepUpOBaTh MOHATHSMHM: UYETHblE M  HEYeTHble (yHKUHH,
nepuoandeckre (QyHKIUH, TPOMEKYTKA MOHOTOHHOCTH (YHKIIUH, MaKCHUMYyMBbI
U MUHUMYMBl GyHKIMM, HauOOJbIlee W HAWUMEHBbIIEe 3HAUYeHHE (YHKIIUH
Ha IPOMEXYTKE;

CcBOOO/IHO OTIEPHPOBATH MOHATHAMU: CTENEHHAs PYHKIHS C HATYPaJIbHBIM U LIETIBIM
nokasaresieM, rpapuK CTENEHHOW (YHKIMH C HAaTypaJbHBIM U LEJIbIM IOKa3aTeleM,
rpa@uKk KOpHS n-oMl CTENEeHW Kak (PYHKUUMU OOpaTHOW CTENEHHW C HATypaJbHBIM
nokaszaTesieMm;

OTIepUPOBATH MOHATHAMU: JTMHEHHAS, KBaJpaTUIHAS U IPOOHO-TMHEHHAs PYHKIINH,
BBITIOJHATH 3JIEMEHTAPHOE UCCIIeI0BAaHUE U MIOCTPOCHHUE UX TPaPHUKOB;

CBOOOZIHO OINEpUPOBaTh TMOHATUSMHU: TIOKa3aTelbHAas M Jorapugmuyueckas
(GyHKIIUH, MX CBOMCTBA U TpadUKH, HCTIONB30BaTh X IpaduKu s pEIICHUs YpaBHEHU;

CBOOOJHO  OMEpPUPOBAaTh  MOHATHSIMU:  TPUTOHOMETPUYECKAas  OKPYKHOCTb,
OTpe/ieNIeHUE TPUTOHOMETPUYECKUX (QYHKITUI YHCIOBOTO apryMEHTa;

MCIOJIb30BaTh Tpaduku (GYHKIUN AJI UCCIEA0BAHUS MPOLECCOB U 3aBUCUMOCTEH
IpU PEIICHUU 3a7ad U3 APYTUx y4eOHbIX NMPEIMETOB U PEaTbHOW KU3HHU, BBIPAXKaTb
dbopMyiaMy 3aBHCUMOCTH MEKIY BEIHUNHAMU;

Hauvana maTemaTn4yeckoro anajimsa:
CBOOOJHO OMEpUpPOBATh TMOHATUAMH: apuUPMETHUYECKass U TeOMETpUYecKas
nporpeccusi, OECKOHEYHO YyObIBarolasi TeoOMeTpUYecKass Mporpeccus, JIUHEHHBIN
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U SKCIIOHEHIMAJIBHBIM POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BAaTh MIPOTPECCHUU JJIsI pELICHUS pealbHBIX 3a/1a4 MPUKIIATHOTO
XapakTepa; CBOOOIHO OMEpPUPOBATh MOHATHUSMHU: IMOCIEAOBATEIBHOCTh, CHOCOObI
3aJlaHus OCJIE0BATENIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIIE10BATEILHOCTH,
MOHUMATh OCHOBBI 3aPOXKACHHS MAaTEMAaTHUYECKOTO aHAIM3a KaK aHaIn3a 0ECKOHEYHO
MaJIbIX; CBOOOTHO OTEPUPOBATH TMOHSATHUSMU: HETPEPHIBHBIC (YHKIIUUA, TOYKH
paspbiBa rpaduka GyHKIIUH, aCUMIITOTHI rpaduka GyHKIINUH,

CBOOOIHO ONEepUpPOBATh MOHATHEM: (DYHKIIMS, HENPEPHIBHAS HA OTPE3Ke, MPUMEHSTh
CBOMCTBa HEMPEPBIBHBIX (PYHKUWHI Il pELICHUS 3a]1a4;

cBOOOJHO ONEpUPOBATHh MOHATUAMU: TIEPBAst U BTOPAst MPOU3BOAHBIC (PYHKIIUH,
KacatelibHas K Tpaduky QyHKIUY;

BBIYHCIIATH MPOU3BOHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUH JIBYX
(GyHKIHA, 3HATH MPOU3BOIHBIC JIEMEHTAPHBIX (YHKITHH;

UCIIOJIb30BaTh T€OMETPUUECKUIN U (PU3NUECKUI CMBICT IPOU3BOAHOMN JJIsl PELLICHUS
3ajau.

MHo:xecTBa M JIOTHKA:

CBOOO/THO OIEpHUPOBATh MOHATHAMU: MHOXKECTBO, OIIEpALIMK HaJ MHOKECTBAMM;

VCTIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar Ui ONKWCAHUS PEaIbHBIX
MIPOIIECCOB U SIBJICHUM, TIPU PEILICHUH 3aa4 U3 IPYTUX YYEOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TIOHATHUSMH: OIpEICIICeHHe, TeopeMa, YpaBHCHHE-
CJIEACTBHE, CBOICTBO MATEMaTHYECKOTO OOBEKTa, J10KA3aTeIbCTBO, PABHOCHUIIbHBIC
YpPaBHEHHUS U HEPABEHCTBA.

K koniry oOyuenus B 11 kiacce oOy4arouiuiicst MOJIY4YHT CIAETYIOIINE MPEIMETHBIE
pe3ynbTaThl O OTAEIBHBIM TEMaM (pesiepanbHOi padouel mporpaMmbl yueOHOTO Kypca
«AJIredpa M Ha4YaJIa MATEMATHYECKOT0 AHAJIM3a»:

Yucya v BbIYHCIEHUS

CBOOOJHO OMEpPUPOBATh MOHATUSAMU: HATypajIbHOE U IE€JI0€ YUCIIO, MHOXKECTBA
HaTypaJbHBIX U IEbIX YUCEN, UCIIOIB30BaTh MPU3HAKU IEIUMOCTH 1enbix unces, HOJI
1 HOK HatypanbHbIX YKCel I pelIeHUs 3aa4, TPUMEHSATh aAIrOpUT™M EBKINAA;

CBOOOJTHO OTIEPUPOBATH TIOHSITHEM OCTATKa MO0 MOJYJII0, 3aITUChIBaTh HATypaIbHbIC
YHCia B PA3JIMYHBIX MTO3UIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJHO ONEPUPOBATh TOHATHSAMH: KOMIUICKCHOE YHCIO W  MHOXECTBO
KOMIUIEKCHBIX ~YHCEJI, NPEACTaBIATh KOMIUICKCHBIE 4YHCIa B  ajareOpamdeckoit
U TPUTOHOMETPHUYECKON (hopMe, BBINOJHATH apu(PMETHUYCCKHE OIepalid ¢ HUMH
1 n300pakaTh Ha KOOPJUHATHOMN TIJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:
CBOOOZIHO  ONEpUPOBATH  MOHATUSAMHU:  HUPPALMOHAIBHBIE, IMOKa3aTeJIbHbIE
U JIorapu(pMUUECcKre HEPABEHCTBA, HAXOAUTh UX PELICHUS C TOMOIIbIO PAaBHOCHIBHBIX
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IIEPEXO/I0B;

OCYIIECTBIIATh OTOOp KOpPHEH NpU PEIIEHUH TPUTOHOMETPUUECKOTO YpPaBHEHUS;
cBOOO/IHO OTIEpUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSATH
HeoOXoAuMble (OpMyNbl UIsl PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKHUX
HEPABEHCTB;

CBOOO/ZIHO OMEpUPOBATh TMOHATUSAMHU: CHCTEMa U COBOKYIMHOCTh YpaBHEHMIA
U HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIEIACTBHS, HAXOIWUTh DPEIICHUS
CUCTEMBI M COBOKYIIHOCTEH pAalMOHAIbHBIX, HWPPALHMOHAIBHBIX, IIOKA3aTEJIbHBIX
U JIoTapu(MUIECKUX YPaBHEHUN U HEPABEHCTB;

peliath paluoHANbHBIE, HppallMOHANbHBIE, MOKa3aTelbHbIe, JorapuQMUUecKue
Y TPUTOHOMETPUYECKHUE YPABHEHHS U HEPABEHCTBA, COAEPKAIIUE MOYJIM U TapaMETPBI;

MPUMEHSATH IpaUUecKue METO/IbI 1JIsl PEIICHHs YPaBHEHUI U HEPABEHCTB, a TaKKe
3a/1a4 C ImapaMeTpaMu;

MOJICIMPOBATh PealIbHbIE CUTYallUd Ha S3bIKE ajareOpbl, COCTABIATh BbIPAKEHUS,
YPaBHEHMs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3aa4H, UCCIIEI0BATH IOCTPOCHHBIE
MOJEJIM C HCIIOJIb30BAaHUEM ammnapara ajareOpbl, MHTEPHPETUPOBATH IOTYYEHHBIN
pe3ynbrar.

DOyHKUNM U TPaPUKH:

CTPOUTh TpaUKU KOMIO3MLIMHU (PYHKIUM C TOMOUIBIO  3JIEMEHTapHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIMU JABYX ()YHKIIMIA;

CTPOUTH IeOMeTpHueckue oOpa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAMHATHOU
IIJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: TPaPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

MPUMEHATH QYHKLIUHU JJI1 MOJIETMPOBAHUS U UCCIIE0BAHMS PEAbHBIX MPOLIECCOB.

Hayana maTeMaTH4eCKOro aHaJImM3a:

UCIIOJb30BaTh IMPOU3BOJHYIO Ul HCCIEAOBaHUS (YHKIUMM HAa MOHOTOHHOCTH
Y DKCTPEMYMBI;

HaxXoAWTh HauOOoJblllee W HaUMEHblLIEe 3HaueHUs (QYHKIUU HENPEpbIBHOU
Ha OTpE3KE;

UCIIOJIB30BaTh  NPOM3BOJHYIO  JUISI  HAXOXKIECHHUS  HAWIYYIIEro  PEIICHHS
B NPUKIAIHBIX, B TOM YUCJE COIMATbHO-DKOHOMUYECKHX, 3a/a4ax, sl ONpeaeIeHUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aJaHHOTO GOopMyIIoN Ui rpaduKoM;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: MEPBOOOpa3Has, ONpPEeEICHHBIM HMHTErpal,
HAXOAUTh IEPBOOOPa3HbIE AIEMEHTAPHBIX (PYHKIIMM U BBIYMCIISATH UHTErpai o popmyiie
Hrrorona—Jleiibnuna;

HAXOJUTh TUIOUIA/IM IJIOCKUX PUTYP U 00BbEMBI TEJI C MOMOIIBIO UHTETPaa;

MMETh MPEACTAaBICHUE O MaTEMaTUYECKOM MOJACIMPOBAHUM Ha IpUMEpe
cocTaBiieHus TudepeHInanbHbIX YPaBHEHHUI;

pemiaTh NpUKIaAHbIE 3aJa4d, B TOM YHUCJIE COLMAIBHO-?PKOHOMHYECKOTO
U GU3UYECKOTO XapaKkTepa, CpeCTBAMU MATEMAaTHYECKOTO aHaIH3a.
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K koniy o6ydenus B 10 kiacce o0ydaronuics MojJyqduT CICAYIOMKE MPeIMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM ¢eiepanbHO paboueii mporpaMmbl y4eOHOTO Kypca
«['eoMeTpusD» 1 HAy4NUTCS:

CBOOOIHO ONIEPUPOBATH OCHOBHBIMM IOHATUSMHU CTEPEOMETPUM IPU PELICHUU
3a/1a4 ¥ NPOBEJICHUN MAaTEMAaTUYECKUX PACCYKACHUI;

MPUMEHATh AKCHOMBI CTEPEOMETPUM M CJHEACTBUA W3 HUX IPU PEUICHUH
reOMETPUYECKUX 3a/1aY;

KIaccu(pUIMPOBaTh  B3aUMHOE  PACIOJIOKEHHE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OIEpUPOBATh MOHATUSIMHU, CBSI3aHHBIMU C YIJIAMH B IPOCTPAHCTBE:
MEXIy MPSMBIMU B IPOCTPAHCTBE, MEXKAY PSIMOM U IIIOCKOCTBIO;

cBOOO/IHO ONIEPUPOBATH NOHATUAMH, CBI3aHHBIMHU C MHOTOI'PaHHUKAMU;

CBOOOJHO pacro3HaBaThb OCHOBHbBIE BUIbl MHOTOI'PAHHHUKOB (IIPU3Ma, MUPAMUIA,
MPSAMOYTOJIbHBIM Napajijiesienune, Kyo);

KJIACCU(PUIIMPOBATH MHOTOTPAaHHUKH, BEIOMPAst OCHOBAHUS ISl KIIACCU(UKALIHH;

CBOOOZIHO ONEPUPOBATHh NOHATHUAMHU, CBSI3aHHBIMH C CEYEHHMEM MHOTOTPaHHHUKOB
IIOCKOCTBIO;

BBINOJIHATH apajuIeIbHOE, IEHTPAIBHOE U OPTOrOHAIBHOE MPOEKTUPOBAHUE (QUTYD
Ha IJI0CKOCTb, BBIOJIHATH H300pakeHus (Uryp Ha IIOCKOCTH;

CTPOUTh CEYEHHS] MHOTOIPAHHMKOB pAa3JIMYHBIMU METOAAMH, BBIIIOJHSTh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX 00OBEMHBIX (PUTyp: BUJA CBEPXY,
COOKY, CHU3Y;

BBIUMCIATH IUIOIIAAM TOBEPXHOCTEM MHOTOIpPAaHHUKOB (MpU3Ma, NUPAMUJA),
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmy;

CcBOOOZIHO ONEpUpPOBaTh MOHATUAMM: CUMMETpPUS B IMPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYpHI;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOpAHHATAM
B [IPOCTPAHCTBE;

BBIMOJIHATH JCHCTBUS HaJl BEKTOPAMU;

pemaTh 3a/ladyd Ha J10Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOIICHUNA M HAXOXKIEHUE
F€OMETPUYECKUX  BEJIMYMH, IPUMEHS  M3BECTHbIE METOABl IPU  PELICHUHU
MaTE€MaTUYECKHX 3a/1a4 TOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIIOXKHOCTH;

NPUMEHATHh  MPOCTEHMIIME  MNpPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

U3BJICKATh, peoOpa3oBHIBAThH " WHTEPIPETUPOBATH uH(pOpMaLHIO
O TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEeACTaBICHHYI0O Ha YepTexax
U PUCYHKaXx;

IPUMEHSATh MOJyYeHHBbIE 3HAHWS Ha MpaKTUKE: CPaBHUBATh U aHAJIM3UPOBAThH
peanbHble CUTYyalWH, MPUMEHATh U3YYECHHBIEC NOHATHSA B IPOLIECCE NMOMCKA PEIICHUS
MaTeMaTHUeCKu CHOPMYIHMPOBAHHONW MPOOIEMBbl, MOJIECIUPOBATh peajbHbIe CUTYyallUu
Ha $3bIKE T[EOMETPHUM, HCCIEAOBATH IMOCTPOECHHBIE MOJEIM C HCHOJb30BaHUEM
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reOMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl, pelaTh MpaKTHIeCKUe 3a1a4H,
CBSA3aHHBIE C HAXOXKJICHUEM F€OMETPUYECKUX BEJTUUMH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX 3Talax pPa3BUTHA F€OMETPUH KaK COCTaBHOM
yacTy (PyH/IaMEHTa pPa3BUTHUS TEXHOJIOTUH.

K koniy o6yuenus B 11 kiacce o0ydaronuics MojJyqduT CICAYIOMKE MPeIMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM ¢eiepanbHO paboueii mporpaMmbl yueOHOTO Kypca
«I'eoMeTpus» 1 Hay4uTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C IIMJIMHIPUYECKOMN, KOHUYECKON
1 c(hepruIecKOil TOBEPXHOCTIMU, OOBSICHATH CITOCOOBI MOTyYCHNS,

OIepUPOBATH MOHATUSMHU, CBSI3aHHBIMU C T€JIAMU BPAIICHUS: IIUJIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Tella BpaieHus (IUWIMHAP, KOHYC, cdepa U IIap) U OOBSICHITH
CIOCOOBI MOTYYEHUS TEN BPAILICHHUS;

KJ1accu(UIIMPOBATH B3AUMHOE PACTIONOKEeHUE C(Ephl U IMITOCKOCTH;

BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHHsS, OOBEMBI
U IUIONIA/IA TIOBEPXHOCTEM MHOTOIPAaHHHMKOB MU TEJI BPAILCHUS, T€OMETPUUYECKUX TEI
C IpUMEHEHHEM (HOpPMYIT,;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C KOMOMHAIIUSIMU TEJT BPAILICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cPepy U OMUCAHHBIN OKOJIO chephl,
cdepa, BIucaHHas B MHOTOTPAHHHK WJIH TEJIO BPAIICHUS;

BBIYHCIIATh COOTHOIICHHUS MEXKIy IUIOMAIIMHA TOBEPXHOCTEH H oObeMamu
MTOJIOOHBIX TE;

MU300pakaTh M3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS
TEeJ BpallleHHUS;

U3BJICKATh, UHTEPIPETUPOBATH u npeoOpa3oBbIBATH uHdopmaruio
O TPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekax
U PUCYHKaX;

CBOOOJTHO OMIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIMK HAJl BEKTOPAMHU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHHUEM B JICKApPTOBOM CHCTEME KOOPIMHAT;

pemarh TEOMETPUYCCKHUE 3aJaydl Ha BBIYUCICHUE YIJIOB MEXAY MPSIMBIMA
U TUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSIHMM OT TOYKH JO IIJIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a TIPH PEIICHHH,

CBOOOJTHO OTMEPUPOBATH MOHSTHUSIMH, CBI3AHHBIMU C JIBIDKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM;

BBITIOJTHATHh M300paKCHUSI MHOTOTPAaHHUKOM M TEJI BpPAIICHUS TPH MapaljIcIbBHOM
MepeHoce, IEHTPATLHON CHMMETPHH, 3€pKAJIbHOH CUMMETPHH, TPH ITOBOPOTE BOKPYT
psMOii, MpeoOpa3oBaHus MO00MS;

CTPOUTh CEYCHHS MHOTOTPAHHWUKOB U TEJ BpAIICHHS: CEUEHUS IWIMHApA
(mapanienbHO W MEPHEHANKYISIPHO OCH), CeYeHHUs KOHyca (MapauiebHOE OCHOBAHUIO
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Y IPOXOJAIEe YePEe3 BEPILNHY), CEUECHHUS 11apa;

UCIIOJIb30BaTh METO/Ibl TOCTPOECHUS CEYEHMI: METOJ CJIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUSI, METO] IEPEHOCA CEKYIIEH MITOCKOCTH;

J0Ka3bIBaTh TEOMETPUUYECKUE YTBEPHKICHNUS;

NPUMEHATh TeOMETpUYeCKrue (PaKkThl Al PEHICHHUS CTePEOMETPUYECKHX 3ajad,
IPEANOJaralolliiX HECKOJIbKO IIaroB PEIICHHUs, €CJIM YCJIOBHUS TNPUMEHEHHS 3a/laHbl
B SIBHOW W HESIBHOU (popme;

pelaTh 3aJa4d Ha JOKa3aTeJIbCTBO MATEMAaTHUYECKMX OTHOLICHUM M HaXOXKJICHUE
reOMETPUUYECKUX BEJINYMH;

MIPUMEHSTH POrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a]1aY;

OPUMEHATh MOJY4YEHHbIE 3HAHMS Ha IpaKkTUKE: CpPaBHUBATh, aHAJIU3UPOBATH
Y OLICHUBATh PEAIIbHBIE CUTYallu!, IPUMEHATh U3YUCHHBIC TIOHITHS, TEOPEMBI, CBOMCTBA
B IIpolleCCe TMOWCKA PEIIEHUs MAaTeMaTH4eCKu CQHOPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh pEabHbIE CUTYallMH Ha A3BIKE T€OMETPHUH, MCCIIEI0BATh IIOCTPOCHHBIE
MOJIETI C UCIOJb30BaHUEM I€OMETPUUYECKUX MOHATUN M TEOpEM, ammapara ajireopsl,
pemaTh NpakKTUYECKUE 3a]1a4H, CBSI3aHHbBIE C HAX0XKICHHUEM Ir€OMETPHUUECKUX BEJIMYNH;

MMETb MPEACTABICHHUS 00 OCHOBHBIX 3Talax pa3BUTHA F€OMETPUM KaK COCTaBHOM
4acTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJIOTUH.

K xoniy ooydernns B 10 kiacce 00yJaroniuiicss MOJIYYIHUT CISTYIOIINE MPEIMETHBIC
PE3yNbTATHI IO OTJAEIBHBIM TeMaM (eepaibHON pabouel mporpaMmMbl y4eOHOTO Kypca
«BeposITHOCTH M CTATHCTHKA» W HAYYIUTCS:

CBOOOJHO OIEpPUPOBATH MOHATUSAMU: Tpad, MIOCKUM rpad, cBsI3HBIN rpad, MyTh
B rpade, 11enb, LUK, I€PEBO, CTENEHb BEPUINHBI, IEPEBO CIYYailHOTO SKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: CIIYYalHBIA SKCIEPUMEHT (OIIBIT), CIIy4aiiHOE
COOBITHE, DJIEMEHTAPHOE CIIy4ailHOE€ COOBITHE (3JEMEHTapHBIA HCXOJ) CIy4alHOTO
OMbITa, HAXOAWUTh BEPOSITHOCTH COOBITMII B OMNBITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaxoIUTh U (QOPMYJIHPOBATH COOBITHSA: TepeceueHrue, OObEeTUHEHUE TaHHBIX
COOBITHH, COOBITHE, MPOTUBOIOJIOKHOE JTaHHOMY, MCIOJIb30BATh JUArpaMmbl Dijepa,
KOOPJIMHATHYIO TPSAMYIO JJIs PEIICHHs] 3aJad, MOJb30BaThCcsl (POPMYJION CIOXKEHUS
BEPOSATHOCTEH ISl BEPOSITHOCTEH IBYX U TPEX CIIydyalHbIX COOBITUI;

OMepUpoBaTh MOHATHUSMHU: YCIOBHAsI BEPOATHOCTb, YMHOXKEHHUE BEPOSITHOCTEH,
HE3aBHCHUMBbIE COOBITHS, JIEPEBO CIyYalHOTO SKCIEPUMEHTA, HaXOAWUTh BEPOSTHOCTU
COOBITUI C TOMOUIBIO MPaBUJIa YMHOXKEHHUSI, I€pEBa CIy4alHOTO OIbITa, UCIOJIb30BaTh
dbopmyny mosHOM BeposiTHOocTH, Gopmyny baiteca mpu pemieHun 3amad, ONMpeaesTh
HE3aBHCUMOCTh COOBITHH 1O (hopMyJie U TIO OpraHU3aIH CITyYaifHOTO SKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (YOPMYIIBI JIJIsl IEPEUNCIICHUS JIEMEHTOB
MHO’KECTB, AJIEMEHTAPHBIX COOBITUI CIIy4ailHOTO OMbITAa, PEUICHHs 3a7ad M0 TEOPHH
BEPOSITHOCTEW;
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CBOOOJHO OIEPUPOBATH MOHATHUSIMHU: OWHAPHBIN CIIyYailHBIA ONBIT (MCIIBITAaHUE),
yCIIEX M Hey/1a4d, HE3aBUCUMBIE UCIIBITAHUSA, CEpUsl UCTIBITAHUM, HAXOJUTh BEPOATHOCTH
COOBITUI: B CEpUHM HCHBITAHUHI 10 MEPBOrO ycrexa, B cepuu UcCIbITaHud bepuyrm,
B OTIBITE, CBSI3aHHOM CO CITy4ailHbIM BEIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CBOOOZHO OMEpUpOBaTh TMOHATHSAMH: CIy4yailHas BEJMYMHA, paclpeaeicHue
BEPOSATHOCTEW, JAMarpaMma paclpelesieHus, OWHapHas clydaiiHas BEJIU4YMHA,
reOMETPUYECKOE, ONHOMUAIIBHOE PACIIPEEIICHHE;

OIEPUPOBATH MOHATHIMU: COBMECTHOE PACIIPEICIICHUE IBYX CIIyYalHbIX BEJIUYMH,
UCIOJIb30BaTh TaOJIMIy COBMECTHOIO pacHpeleieHHs] IBYX CIy4yalHbIX BEJIMYHMH
JUIsL BBIIEJICHUS PACHpENeNIeHUs] KaKIOM BEIWYMHBI, ONPEICICHUS HE3aBUCUMOCTH
CIIy4allHbIX BEJINYMH;

CBOOOZIHO OINEpPUPOBaTh IOHATHEM MAaTEMaTHUYECKOIO OKUIAHUS CIydallHOU
BEJIMYUHBI (pacrpeneneHus), NPUMEHATh CBOWCTBA MaTEMAaTUYECKOTO OXKHUJAHUS
IpU pEIICHUH 3a]a4, BBIYHCIATH MAaTEMaTUYECKOE OXXHJIaHHE€ OHHOMUAIBHOTO
Y TEOMETPUYECKOTO PACIIPEEICHNN;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: JHUCIEPCUS, CTAHJAPTHOE OTKJIOHEHHE
CIIy4YallHOW BEJIMYMHBI, NPUMEHATH CBOWCTBA JUCHEPCUU CIIyYaHOW BEJIMYUHBI
(pactipenienieHusl) NpU  pEUIEHUM 3a]ad, BBIUKCIATH JUCHEPCUI0 U CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 U OMHOMHAJIBHOTO pacipe1eICHUM.

K koHity oOyuenus B 11 kiacce oOy4aroniuiicss HOJIY4YHT CIAETYIOIINE MPEIMETHBIE
pe3ynbTaThl O OTAEIBHBIM TEMaM (enepanbHoi paboueil mporpaMmbl y4eOHOTo Kypca
«BeposSITHOCTD M CTATUCTHUKA» U HAYYUTCH:

BBIUMCIISTH BBIOOPOUHBIE XApaKTEPUCTHKU IO JaHHOW BBIOOpPKE M OLCHUBAThH
XapaKTePUCTHUKH  TEHEpPaJIbHOM  COBOKYIHOCTM  JAaHHBIX 10  BBIOOPOYHBIM
xapaktepuctukam. OIeHHBaTh BEPOATHOCTH COOBITUH W MPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3BI, IOJIb3YsCh N3yUYEHHBIMU PacpeIEICHUSIMU;

OPUBOJAUTH IPUMEPHI 3a/1ad, NPHUBOIAIIMX K IOKA3aTEIbHOMY pacCIpeAciICHHUIO,
3a/1a4, NPUBOJAUIMX K HOPMAaJIBHOMY pacrpenesieHno. OnepupoBaTh IMOHATHSAMH:
(GyHKIUS IUIOTHOCTH BEPOSITHOCTH  IOKA3aTeIbHOTO  paclpeiesieHus, (QYHKIUs
IUIOTHOCTA BEPOSITHOCTH HOPMAJIBHOTO pacrpeneieHus, (YHKIHUS IUIOTHOCTH U
CBOMCTBAa HOPMAJIBHOT'O PaclpeieICHUs;

onpenensaTh Kod(PPUIUEHT TUHEHHON KOppensuuu, BHIOOPOUYHBIM KOA(hdUIIMEHT
KOPPEJSALIH.
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TEMATHYECKOE INTAHUPOBAHUE

AJITEBPA
10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM KoHTpobHbie (uudposbie)
n/n MPOrpamMMmbl Bcero oOpa3oBaTeJibHbIE
padoThI pecypebi
MHOXeCTBO 1eHCTBUTENbHBIX YHCEIL.

1 MHuorousensl. PaliionansHble ypaBHEHUS U 24 1 bubnmnoreka [HOK
HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://m.edsoo.ru/5fbc5dcl
ypaBHEHUH

5 Oynkiuu u rpaduku. CreneHHas QyHKIHS C 12 1 bubnuoreka [JOK
L[EJIbIM ITI0KA3aTEeNeM https://m.edsoo.ru/5fbc5dcl

3 Apudmernueckuit KOpeHb N-0if CTENEeHH. 15 1 bubmuoreka [JOK
HppanmonaibHble ypaBHEHUS https://m.edsoo.ru/5fhc5dcl

4 [TokazarenbHas pynkuus. [lokazarenbHble 10 1 bubnmnorexka HOK
ypaBHEHUSA https://m.edsoo.ru/5fbc5dcl

5 Jlorapudmuueckast GyHKIIHS. 18 1 bubnmnoreka [JOK
Jlorapugmuueckue ypaBHEHHUs https://m.edsoo.ru/5fhc5dcl

6 TpPUroHOMETPUYECKHUE BBIPAXKEHUS U 22 1 bu6muoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/5fbc5dcl

7 [TocnenoBarenbHOCTH U IPOTPECCUU 10 1 Eg&?ﬁgfgj)gggfbﬁ del

8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 Etﬁlr?s?ﬁr?]?:é(s%gr(alléfbﬁ del

9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH 5 2 bu6nuoreka [IOK
3HaHUU https://m.edsoo.ru/5fbc5dcl

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
New/m DOrpAMMbI Beero KOﬁHTpOJ‘IbHLIe o0pasoBaTellbHbIE
PA0OTRI pecypcsl
1 UccnenoBanne GyHKIHIA ¢ TOMOIIBIO 29 1 bubnmoreka [JOK
MIPOU3BOIHOMN https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
2 Iepeoobpasnas n mterpan 12 1 https://m.edsoo.ru/5fbc5dcl
3 I'paduxu TpUroHOMETpUUECKUX (YHKIIHIA. 14 1 bubnnorexa [HOK
TpuroHomeTpuyeckre HEpaBEHCTBA https://m.edsoo.ru/5fbc5dcl
4 WppannonaibHble, MOKa3aTelbHbIE U 24 1 bubnuorexa [IOK
Jorapu(MHIECKUE HEPABEHCTBA https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
S Kommexcrpie uncia 10 1 https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
6 Hatypaibubie u nebie uucia 10 1 https://m.edsoo.ru/5fbc5dcl
;| oo o o . . Biomomanok
N p https://m.edsoo.ru/5fbc5dcl
ypaBHEHUU
bu6mmoreka [IOK
8 3anaam ¢ mapaverpamu 16 . https://m.edsoo.ru/5fbc5dcl
9 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 16 5 bubnnoreka [JOK
3HaAHUHU https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I1O 136 10

ITPOTPAMME
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I'EOMETPUA

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K (uudpoBbie)
n/n NMPOrpamMMbl Bcero Oﬁl-lTpO.]'IbHLIe oOpa3oBaTejibHbIE
padoThI pecypebi
bubmuoreka [JOK
1 Baenenne B crepeomerpuio 23 1 https://m.edsoo.ru/5fbc5dcl
9 B3anMHoe pacnonoxeHue npsmbIx B 6 1 bubnnoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5fbc5dcl
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5fbc5dcl
4 [lepnieHIUKYNSPHOCTD MPSMBIX U o5 bu6nuorexa [IOK
IIJIOCKOCTEMN B IPOCTPAHCTBE https://m.edsoo.ru/5fhc5dcl
bu6mmoreka [JOK
S R 16 1 https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
6 MeuororpanHuKn ! 1 https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
! Bexropet B npoctparcTse 12 https://m.edsoo.ru/5fbc5dcl
8 [ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 5 5 bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
N /m NporpamMmbl Bcero Kognpo.m,nme o0pa3oBaTejibHbIE
padoThI pecypeI
bubmuoreka [JOK
1 AHAIMTHYCCKAs! [EOMETPH 15 1 https://m.edsoo.ru/5fbc5dcl
9 [ToBTOpeHME, 00600IICHNE 1 15 1 bubnuoreka [JOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/5fbc5dcl
N bubmuoreka [JOK
3 O6bém MHOrorpanHuKa 17 1 https://m.edsoo.ru/5fbc5dcl
bubmuoreka [JOK
4 Tena paierus 24 1 https://m.edsoo.ru/5fbc5dcl
5 [Tnomaay moBepXHOCTU U OOBEMBI 9 1 bubnnorexa [JOK
KPYIJIBIX TEIl https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
6 JBiicerns 5 1 https://m.edsoo.ru/5fbc5dcl
7 [ToBTOpEeHue, 06061IeHNE 1 17 5 bubnnorexa [JOK
CHCTEMATHU3AINS 3HAHUI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8
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BEPOATHOCTD U CTATUCTHUKA

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudpoBbie)
Ne n/m IpOrpaMMEI Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0BPA30BATETBHBIE
padoThI padoThI pecypeI
IIpencrasieHue JaHHBIX U OIMCATEIbHAS 4 bubnuorexa [JOK
CTaTUCTUKA https://m.edsoo.ru/e0b7b0f1
Gt e e s, | L B oK
3JIEMEHTAPHBIMU UCXOAaMH https://m.edsoo.ru/eOb7b0f1
Onepaunu HajJ COOBITUSAMH, CIOKEHUE 3 bubnuorexa [IOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
YCHOBVHa;I BEpPOSITHOCTb, IEPEBO § B6morexa LIOK
CIIy4altHOTO OmbITa, (hOpMyJIa MOJIHON 6 https://m.eds0o.ru/eOb7bOfL
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITHIA o '
OneMeHThl KOMOMHATOPUKU 4 bubmorexa [TOK
https://m.edsoo.ru/e0b7b0f1
Cepuu nocienoBaTeNbHBIX UCIIBITAHUN 3 1 bubmmorexa LOK
https://m.edsoo.ru/e0b7b0f1
CiyyaliHble BEJIMYUHBI U pACIpEICIICHUS 6 Eubmiorexa LIOK
i pactipe https://m.edsoo.ru/e0b7b0f1
N bu6mmorexa [JOK
O0o001IeHre U cucTeMaTU3alus 3HaHUH 5 2 https://m.eds00.ru/e0b7bOfL
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2

24


https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne ni/m S — Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0BPA30BATETbHBIE
padoThI padoThI pecypesi
1 MatemaTnueckoe 0XKHUIaHNuE CIIy4aliHON 4 bubnnorexa [JOK
BEJINYUHBI https://m.edsoo.ru/5fhc5dcl
2 Jucnepcus u CTaHIapTHOE OTKJIIOHEHUE 4 1 bubnnoreka [JOK
CIIy4allHOM BEJIMYHUHbI https://m.edsoo.ru/5fhc5dcl
bubmuorexa [JOK
3 3axon Gombumx tmce: 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHblE cilydaiiHble BETUYMHBI 5 bubnuoreka [IOK
(pacripenereHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
S Hopwmaseroe pacripenenenis 2 1 https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 0600IIEHNE U 19 5 bu6mmoreka [JOK
cucTeMaTHu3alis 3HaHui https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3
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MEPEYEHDb (KOJJU®UKATOP) MPOBEPSIEMBIX TPEBFOBAHUM
K PE3VJBTATAM OCBOEHUS OCHOBHOH OBPA3OBATEJBHON
MMPOTPAMMBI CPEJHETO OBILIEI'O OBPA3OBAHHMS W DJIEMEHTOB
COJIEP’KAHHUS IO MATEMATHKE

10 kiaace

IIpoBepsieMble TpeOOBAHUSA K Pe3yJIbTATAM OCBOEHHSI OCHOBHOM

00pa3oBaTe/IbHOI NMPOTrPaAMMBbI

Kon [TpoBepsiemMble TpegMETHBIE PE3yIbTaThl OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMEI
MIPOBEPSIEMOTO CpeIHETo 00IIero 00pa3oBaHMS
pesynbTara
1 Uwicna v BEIYHACICHUS
11 OmnepupoBaTh TOHATHSIMHU: palMOHATIBHOE M JCHCTBUTENLHOE YHCIO, OOBIKHOBEHHAS W
' JeCATUYIHAS POOb, TPOLICHTHI
1.2 BrimonHsaTs apudMeTHuecKue onepaniy ¢ pallMOHaIbHBIMU U JCHCTBUTEIBHBIMU YUCIIAMH
13 BrimonHAT, TpUONMKEHHBIE BBIYMCICHUS, KCIONB3Ys MpaBWia OKPYIJICHUs, JelaTbh
' MPUKUJKY U OLCHKY pe3yJIbTaTa BEIYMCICHUH
OnepupoBaTh TOHATHSMHU: CTENEHb C IEJNBIM MOKa3aTelleM, CTaHmapTHas (opma 3ammcu
14 JeHCTBUTEIBHOTO YUCIIa, KOPEHb HATYypalbHON CTENCHH; NCTIONB30BaTh MOIXOAANIYI0 (HopMy
' 3aIMCH JICHCTBUTENBHBIX YHCEN JUISl PEIIeHUS NPAKTUYECKHX 3a1ad W HPeICTaBICHHS
JTaHHBIX
15 OnepupoBaTh MOHATHSMHU: CUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOTO YIJa; MCIOJIb30BaTh
' 3alKCh MPOM3BOJIHOTO yIJIa yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (QYHKIINU
2 VYpaBHEHHS U HEPABEHCTBA
21 OnepupoBaTh MOHATHSIMHU: TOXJECTBO, YpaBHEHHE, HEPaBEHCTBO, IEJIOC, PAaIMOHAIBHOE,
' UppalOHAIBHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHYECKOE YPaBHEHHUE
29 BeimonHAT,  TpeoOpa3oBaHUST  TPUTOHOMETPHYECKMX  BBIpOKEHWH W pelarb
' TPUTOHOMETPHUYECKUE YPAaBHEHHUS
BrIimonHATh TipeoOpa3oBaHus 1ENbIX, PAllHOHAJIBHBIX W WPPAIMOHANBHBIX BBIPAKCHHN W
2.3 pelmaTb OCHOBHBIE THUIBI MLEJbIX, PANUOHAIBHBIX W HMPPALHOHAIBHBIX YypaBHEHUH W
HEpaBEHCTB
24 [IpuMeHsTh ypaBHEHHS W HEpaBEHCTBA JJIS PELICHUs MaTeMaTWYecKHX 3a/1ad U 3ajad u3
' Pa3NUYHbIX 00JacTel HAYKH U peallbHON KU3HU
MogenupoBath peanbHble CUTYalluH Ha SI3bIKE anreOpbl, COCTABIATH BRIPaXKCHUSI, YPaBHEHHUS,
25 HEpaBEHCTBA 10 YCIIOBHIO 3aJjaud, MUCCIEA0BaTh MOCTPOCHHBIE MOJENU C HCIOIb30BAHHEM
amnmaparta ajareopsl
3 OyHknuu U rpaduku
31 OnepupoBaTh NOHATHAMU: (QYHKUUS, CIOCOOBI 3afaHusi (yHKUUHU, 00JacTh ONpEACICHUs U
' MHO€ECTBO 3Ha4eHUH (QyHKIMH, rpaduK QYHKIUH, B3AUMHO 0OpaTHbIC QYHKINH
3.2 OmnepupoBaTh MOHATHUSMH: YETHOCTh U HEUETHOCTh (PYHKIMHU, HYJIU (YHKLIUH, TPOMEKYTKU
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3HAKOIIOCTOSAHCTBa

3.3 Hcnonb3oBaTh rpaduky GyHKIMA 17151 pelIeHns] ypaBHEHHUHA
3.4 Crpouth u uuTarth rpadukd TUHEHHOW (YHKIMM, KBaIpaTHUYHOW (QYHKIUH, CTETICHHOU
' (YHKLIMY ¢ TeTBIM TT0Ka3aTeIeM
Ucnonb3oBath rpaduku (HyHKOMH UIS MCCIENOBaHUS TMPOLECCOB M 3aBUCHMOCTEH IpH
35 pelIeHnH 3a/1a4 U3 JPYTruX Y4eOHBIX MPEIMETOB U pealibHON KU3HH, BBIpaXaTh (popMynamu
3aBHCHUMOCTH MEKAY BETMUYNHAMU
4 Hauana maremarudeckoro aHanusa
41 OmnepupoBaTh MOHATHSMHU: IOCIECIOBATEILHOCTb, apU(MeTHUECKass U TeOMeTpUuiecKas
' MIpOrpeccuu
492 OmnepupoBaTh MOHATHIMH: OECKOHEYHO YOBIBAIOIIAsh IeOMETpHYEcKas MPOTPECcCHs, CyMMa
' 0ECKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKON MTPOTPECCHU
4.3 3amaBath NOCICIOBATEILHOCTH Pa3IMYHBIMU CITIOCOOAMU
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATENBHOCTEN U IPOTPECCUM IJISl PELLICHUSI pealbHBIX 3324
' MPUKJIaJHOTO XapaKTepa
5 MHo:xecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUSIMH: MHOXKECTBO, ONIEpalliy HaJ MHOKECTBAMHU
59 Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapaT Ui ONMHCAHKs pealbHBIX MPOIECCOB H
' SIBICHUH, IPH PELICHUH 3aa4 U3 IpYyTruX y4eOHBIX PEIMETOB
5.3 OnepupoBath MOHATUSIMU: OTPEIEICHIE, TEOPEMa, CIIC/ICTBUE, JOKA3aTEIHCTBO
6 Teopust BEpOSITHOCTEH U CTATHCTHKA
6.1 Uwurtark ¥ CTPOUTH TAOIHIIBI U JHATPAMMBI
6.2 OmnepupoBaTh NOHATHAMU: CpefHee apupMETHUYECKoe, MenaHa, HanOoJbllee, HANMEHbIIIEe
3HA4YeHHUE, Pa3Max MaccrUBa YUCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIIyYailHBIM SKCHEPUMEHT (OIBIT) M CIy4daiiHOe COOBITHE,
6.3 3JIEMEHTapHOE COOBbITHE (3JIEMEHTAPHBIM UCXO0[) CIYyYalHOIO OMNbITA; HAXOAUTH BEPOSITHOCTH
' B OIBITAaX C pPABHOBO3MOXXHBIMH CIY4allHBIMH COOBITHSIMHM, HAaXOJWTh W CPaBHUBAThH
BEPOSITHOCTU COOBITHH B U3YUEHHBIX CITyYalHBIX dKCIIEPUMEHTaX
Haxomuth © QopMynupoBaTh COOBITHS: TepecedcHne W OOBEIMHEHHE IAHHBIX COOBITHIA,
6.4 COOBITHE, TPOTHUBOIIONOXHOE NAHHOMY COOBITHIO; TIOJB30BAThCS AMarpaMMaMu Oilnepa u
(hopMyIoii CIOXKEHUs BEPOSTHOCTEH MPH PELICHUH 3a1a4
6.5 OmnepupoBaTh MOHATHSIMH: YCJIOBHAs BEPOSTHOCTb, HE3aBHCUMBIE COOBITHS, HAaXOJUTh
' BEPOSITHOCTHU C MOMOIBIO NPaBHUiia YMHOKEHHS, C IOMOILBIO IepeBa CIy4aiiHOTO OIBITa
6.6 [TpuMeHsITh KOMOMHATOPHOE MTPABUIIO YMHOXKEHUS MPH PEIICHUH 33124
OnepupoBaTh MOHATUSMH: UCIILITAHNE, HE3aBUCUMBIC UCIIBITAHUS, CEPUS UCTIBITAHUM, YCIIeX
6.7 W HeyJaya; HaXOJIUTh BEPOSITHOCTH COOBITHI B CEPUU HE3AaBHCHUMBIX UCIIBITAHHUHA JI0 TIEPBOTO
ycIiexa, HaXOAUTh BEPOSTHOCTH COOBITHI B cepUM UCTIbITaHUN bepHyum
68 OmnepupoBaTh NOHATHAMMU: CIIydaiHasl BeIUIMHA, PacIpeAeCHue BEPOSITHOCTEH, AUarpaMma

pacnpeneneHus
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I'eomerpus

7.1 OnepupoBaTh MOHATUSAMH: TOUKA, IPsMasi, IIIOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPHUU M CICACTBHS W3 HHUX MPH PELICHUH T€OMETPHUUECKUX
' 3aja4
7.3 OnepupoBaTh MOHATUSIME: TAPAIIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSIMBIX U MIOCKOCTEH
7.4 KiraccudumuposaTts B3anMHOE paciofioKeHHE MPSAMBIX 1 INIOCKOCTEH B TPOCTPAHCTBE
75 OmepupoBaTh MOHATHSMU: ABYTPAHHBINA yTOJI, TPAaHU ABYTPAHHOTO yIJa, peOpo ABYrpaHHOTO
' yII1a, TMHEHHBIN YToJ ABYTPAHHOTO yIiia, TPAayCHAs Mepa IBYTPaHHOTO yTiia
76 OmepupoBaTh TMOHATHAMH: MHOTOTPAHHUK, BBINYKJIBIH M HEBBITYKJIBIH MHOTOTPAHHHK,
' 3IIEMEHTHI MHOTOTPAaHHHUKA, TIPABHIBHBIN MHOTOTPAaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHIbl MHOTOI'DAaHHUKOB (TIMpaMHIa, MpU3Ma, MPSIMOYTOJIBHBIH
' napajuresenuie, Kyo)
KnaccudummpoBats MHOTOTpaHHUKH, BEIOWpasi OCHOBAHUS JUIA KIIACCU(UKAIUH (BBITYKIIbIC
7.8 U HEBBHIYKJIblE MHOTOTPAaHHHWKH, NPABHJIbHBIE MHOTOTPAHHUKH, INPSIMbIE ¥ HAKIOHHBIC
MIPU3MBI, TTapaJIesIeUIe Ibl)
7.9 OniepupoBaTh MOHATHAMH: CEKYyIIast INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB
7.10 OOBACHATH MPUHIUIIBI TOCTPOSHHUS CEYCHUI MHOTOTPAaHHUKOB, UCIIONB3YS METO/I CIIEIOB
711 CTpOI/ITI) CCUCHUA MHOTOrpaHHHUKOB MCETOAOM CJICAOB, BLINOJIHATH (BLIHOCHI)IC) IIJIOCKHE
' YepTEeXXH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYP: BHI CBEPXY, COOKY, CHU3Y
Pemars 3aa4u Ha HaXO0XJICHUC I'COMETPUYCCKUX BCIWYHH I10 o6pa3uaM WK ajJiropurMam,
712 NPUMEHSS] U3BECTHBIC aHAJUTHYECKUE METOMBI IPH PELICHUH CTaHAAPTHBIX MaTeMaTHYECKUX
' 33724 Ha BBIYHCIICHHE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOYKH JIO MPSIMOU, OT TOUKH
10 IIJIOCKOCTH, MEXKTY CKPCHIUBAIOIIUMHUCA ITPAMBIMUA
Pematp 3amaun Ha HaXOKIEHHE TEOMETPHUYECKUX BEJIMYUH 10 00pa3laM WM aIrOpUTMaM,
713 MMPUMCHAA U3BECTHBIC aHAJIMTUYCCKHUE METObI IMTPU PEHICHUN CTaAHAAPTHBIX MAaTEMAaTUUYCCKUX
' 3a7a4 Ha BBIYKMCIICHHE YTIIOB MEXKIY CKPEIIMBAIOLIMMUCS IMPSIMBIMH, MEXKAY NPSIMOH U
TUIOCKOCTBIO, MEXTY TNIOCKOCTSIMH, JABYTPAHHBIX YTIIOB
Bbramcnate 00beMbl M TUIONIAJHM TTIOBEPXHOCTEH MHOTOTPaHHHUKOB (TIpH3Ma, MHpaMHIa)
7.14 npUMeHeHneM (OpMyJl, BBIYHCIATH COOTHOIICHUS MEXKIYy IUIOUIAJSIMUA ITIOBEPXHOCTEH,
oO6bpeMaMH TOTOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATUSMH: CHMMETPHS B IPOCTPAHCTBE, LICHTP, OCh U IJIOCKOCTh CHMMETPHH,
' LEHTP, OCh U IJIOCKOCTh CHMMETPHH (QUTYPBI
716 UzBnekarp, mpeoOpa3oBeIBaTH M WHTEPHPETHPOBATh MHAOPMAIMIO O TMPOCTPAHCTBEHHBIX
' reoMeTpHYecKuX (PUrypax, MpeACTaBICHHYIO Ha YepTekax M PUCYHKAX
[IpumensTe reomerpuueckue (GakThl Ui pEIICHUs CTEPEOMETPHYECKHX — 3a/ad,
7.17 MPEANOJIAraoINX HECKOJIBKO IIAroB PELICHMS], €CIU YCIOBHS PUMEHEHN 3a/laHbl B SIBHOM
dhopme
718 [IpuMeHnsATs mnpocTeilline NpOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
' CHCTEMBI IIPY PELICHUN CTEPEOMETPUUYECKUX 3a7ad
719 [lpuBoaANTs TpPHMEPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MpUpONe U KH3HH,

pacmo3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUHN B ICKYCCTBE
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[IpuMeHaTs moONydeHHBIE 3HAHWS Ha NPAKTUKE: aHAJIM3UPOBATh pEATbHBIE CHTYyallUd U
NPUMEHATh HM3yUYCHHBIC TMOHSATUS B TMpOIecCCe IMOMCKAa PEIICHUS MaTeMaTH4eCKH
chopMyTUPOBAaHHON TPOOIEMBI, MOJICTHPOBATh PEalbHBIC CUTYallMUd Ha S3bIKE I'COMETPHH,

7.20 .
HCCIIEI0BATh IOCTPOCHHBIE MOJEIN C MCIIOIb30BAHMEM ICOMETPUUCCKUX MTOHATHH U TEOpEM,
ammapara anreOpsl, pelmaTh MNPAKTUYECKWe 3aJaud, CBS3aHHBIE C HAXO0XKICHUEM
TreOMETPHUYECKHUX BEJTHUNH

IIpoBepsieMbie 3JIeMEHTbI COAEPKAHUS
Kon [IpoBepsieMblil 371€MEHT coAepKaHuUs
1 Umcna ¥ BEIYUCIICHUS
Pammonansaeie  uyncina. OOBIKHOBEHHBIE W JECATHYHBIC JPOOH, IIPOIEHTHI, OECKOHEUYHBIC
11 MepUOUUEcKUe ApooH. ApupMeTHIECKHE ONepallui C PAlUOHAIBHBIMHI YHCIIAMH, TPeoOpa3oBaHusI
' YHCIIOBBIX BbIpakeHui. [Ipumenenue npoOeill W MpPOLEHTOB M pelieHHs NPUKIATHBIX 3a7ad W3
Pa3IMYHBIX OTpaCiel 3HAaHUI U pealbHOU KU3HU
JeiicTBUTeNnbHBIC Ynciia. PannonanibHble M UppallMOHAIBHBIC YUca. APUPMETHUECKUE OTIEPAIIH C
1.2 NEeUCTBUTEIbHBIMU 4HciaaMu. lIpuOniskeHHbIE BBIYMCIICHUS, NpaBHUja OKPYIJICHHS, NPUKUAKA H
OLIEHKA pe3yJIbTaTa BHIYMCIICHUN
Crenenp ¢ mwenbiM TokazaTeneM. CraHmapTHas QopMma 3aluCH  JACWCTBUTENHFHOTO YHCIHA.
13 Hcnonp3oBanue noaxonsmei (opMbl 3auch JEHCTBUTEIBHBIX YHCEN ATl PELICHUS TPAKTUIECKUX
3a]a4 ¥ MPeACTaBICHUS JaHHBIX
14 ApudmeTnyeckuii KOpeHb HaTypalbHOW cTemeHu. JleHcTBusi ¢ apuMeTHYECKMMU KOPHSIMH
' HaTypaJbHOMN CTEIICHH
15 CuHyC, KOCUHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YUCIOBOTO
' aprymeHra
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxxnecTBa 1 TOXIECTBEHHBIE TIPE0OPa30BAHUS
2.2 [IpeobOpazoBaHre TPUTOHOMETPUIECKHUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI
2.3 YpaBHeHUe, KOpeHb ypaBHEHUsS. HepaBeHCTBO, pellleHne HepaBeHCTBA. MeTo | MHTEpBaIOB
24 Pemenue nensix u ApoOHO-paMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB
25 Pemenue nppauroHanbHBIX ypaBHEHUH U HEPABESHCTB
2.6 Pemenne TpuroHoMeTprUUECKUX YpaBHEHUH
27 [MpuMeHeHne ypaBHEHUI U HEPABEHCTB K PENICHUIO MATEMaTHUECKUX 3a]lad M 3a/1a4 M3 Pa3IUIHBIX
' oOyacTeil HAyKH U peaNbHOM KU3HU
3 @OyHKIMU U rpaduKu
3.1 OyHku, ciocoosl 3ananus ¢pynkuun. 'paduk hynkunu. BzanmHo oOpaTHbie GyHKINT
32 OO6nacte ompeneneHrss W MHOXecTBO 3HaueHWd ¢GyHknuu. Hymn ¢dysknmu.  TIpoMexyTku
' 3HAKOIOCTOSHCTBA. YeTHbIE U HeYeTHBIE (PYHKIIUH
33 Crenennast QyHKIUS ¢ HaTypaJbHBIM U IIEbIM NoKa3areneM. Ee cBoiictBa u rpaguk. CBoiicTBa n

rpad UK KOpHA N-OH CTENEeHU
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TpuroHomerpuueckas OKpPYXKHOCTb, ONpEACICHUE TPUTOHOMETPHUECKUX (YHKIMHA YHCIOBOTO

3.4
apryMeHra
4 Hauana maremarndeckoro aHanusza
41 [locnenoBarenbHOCTH, CHOCOOBI 3aaHMs [IOCJIEZI0BATENbHOCTEH. MOoHOTOHHBIE
' MOCIIEA0BATEIEHOCTH
Apudmernueckas U TeoMeTpUueckas NporpeccHu. beckoHeuHo yObIBaioIIas TeoMeTpudecKas
4.2 mporpeccusi. Cymma O6eCKOHEYHO YOBIBAIOIIEH reoMeTpudeckoi mporpeccun. PopMyna CIOXKHBIX
npoueHToB. Mcnonp3oBanue nporpeccuu A pelieHns peaabHbIX 3a/1a4 MPUKIaTHOTO XapakTepa
5 MHoOKeCTBa U JTOTHKa
MHoecTBo, onepaluy Haja MHOKecTBaMu. JluarpamMMel Diinepa - Benna. [IpuMmenenue teopeTuko-
5.1 MHOXXECTBEHHOTO aImapaTa IJisl OIMCaHUs PEAbHBIX MPOLECCOB U SBJICHUHN, P PELLICHUHU 33434 U3
JpYTUX Y4eOHBIX IPEAMETOB
52 Onpenenenue, Teopema, CIeCTBUE, JOKA3aTEIHCTBO
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienne JaHHBIX ¢ TMOMOLIbIO Tabmum U nuarpamm. CpenHee apudMeTHdecKoe, MeIuaHa,
6.1 HanOoJbIllee U HaMMEHbILICe 3HAYCHUS, pa3Max, JUCIEPCUsl U CTAHIAPTHOE OTKIOHEHHE YHCIOBBIX
HabOpOB
CrnyyaifHple SKCIIEPUMEHTHI (OTIBITHI) W CITydailHble COOBITHS. DIeMEHTapHBIE COOBITHS (MCXOMBI).
6.2 BepositTHOCTD CcityqaliHOTO COOBITHA. BNHM30CTh 4YacTOTBI M BEPOATHOCTH COOBITHHA. CiydaifHbIe
' OIIBITBI C PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU CO6I)ITI/I$IMI/I. BCpOﬂTHOCTI/I CO6I)ITHI71 B OIIBITax C
PaBHOBO3MOKHBIMU 3JICMCHTAPHBIMU COOBITUSIMHA
63 Onepanyu HaJi COOBITHSIMU: TIepecedeHne, 00 beIMHEHNE, TPOTHUBOIIOI0KHBIE COOBITHS. JlHarpaMMel
' Oiinepa. @opmyra CIOKEHUS BEPOSTHOCTEH
6.4 VYciioBHas BEPOSITHOCTh. Y MHOXKEHUE BEpOsITHOCTEN. JlepeBo ciydailHOro 3kcrepuMenTta. @opmyiia
' MOJIHOM BeposTHOCTU. He3aBuCHMBIE COOBITUS
65 KomOunaropHoe mpaBuio ymHOXxeHHs. [lepectaHoBkn u Qakrtopuan. Yucio codeTaHHi.
' Tpeyronbauk [Nackans. @opmyna OuHoma HetoToHa
6.6 bunapHbIii ciy4aliHblii ONBIT (MCHBITaHKME), ycnex W Heynada. HezaBucumele ucnbitanus. Cepust
' HE3aBHCHMBIX HCTIBITAHUN 0 TiepBoro ycrnexa. Ceprs He3aBUCUMBIX UCTIBITaHUH bepHymim
6.7 Cnyuaitnas BenwmuwHa. Pacmpenenenue BeposiTHOCTeW. Jlmarpamma pacnpeneneHusi. [Ipumeps
' pacrpeneneHuii, B TOM YUCIIe TEOMETPUIECKOEe U OMHOMHAIIEHOE
7 I'eomerpus
71 OcHOBHbIE TOHATHA cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTb, MpocTpaHcTBO. IloHsTHE 00
' AKCHOMAaTHYECKOM MTOCTPOEHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIIEJCTBHS U3 HUX
B3aumHOe pacrnonoxeHwe TNpPSAMBIX B IPOCTPAHCTBE: IEpPECEKAIOIIMECS, MNapajieIbHbIe U
CKpeuMBaromuecss npsmble. IlapamnenbHOCTE  HPsIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napayICJIbHBIC MTPAMBIC B IIPOCTPAHCTBE, MapalJICJIbHOCTh TPEX MPAMBIX, MMapaJICIbHOCTD HpﬂMOﬁ u
7.2 IUIOCKOCTH. YTIBl C COHANpPaBJIEHHBIMH CTOPOHAMH, Yrojl MEXIy MpsMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEW: HapajljiebHbIE IJIOCKOCTH, CBOWCTBA MapajuieNbHBIX IJIOCKOCTEH.
[Ipocreitmme npocTpaHCTBEHHbIE (UTYpPHl HA IUIOCKOCTH: TeTpajap, KyO, MapajulesenuIes,
MOCTPOCHUE CCUCHUI
7.3 [epnieHIUKyISIPHOCTD NPSIMOI U IVIOCKOCTH: NEPIEHIUKYJIISIPHBIE IIPSMBbIE B IPOCTPAHCTBE, NPSIMbIE
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napajuleTbHble W TEPIEeHANKYISPHbIE K IUIOCKOCTH, MPHU3HAK MEPHEHIUKYISAPHOCTH TPSAMOA M
IJIOCKOCTH, TEOpPEMa O MPSMOI MEPHEHAUKYISIPHOM MIIOCKOCTH. YTl B IPOCTPAHCTBE: YTOJI MEXKTY
MPSIMOM U TIIOCKOCTBIO, ABYTPAHHBIA yTOJ, TUHEHHBIA Yrod ABYTpaHHOrO yria. [lepneHnukymsp u
HaKJIOHHBIE: PACCTOSIHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM /10 TIIOCKOCTH, MPOEKITUS
¢burypsl Ha TUIOCKOCTH. [lepmeHIUKYIIPHOCTh IUIOCKOCTEH: MPHU3HAK MEPIEHANKYIISIPHOCTH JBYX
mrockoctell. TeopeMa o Tpex NeprneHIuKyIspax

7.4

[lonsiTHe MHOTOTpaHHHWKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHWKA, BBINYKIBIE W HEBBITYKIbIC
MHOTOTPaHHUKH, pa3BepTKa MHOTrorpaHHuka. Ilpu3ma: n-yronbHas mpus3Mma, FPaHd U OCHOBAHUS
MIPU3MBI, TIPsSIMasi ¥ HaKJIIOHHAS TIPU3MBI, OOKOBasI ¥ TIOTHASI IOBEPXHOCTH NpU3MEIL. [lapamnenenwumesn,
MPSIMOYTONIBHBIA TIapajieNenuIies;] U ero cBoiictBa. [lupammma: n-yronpHas mupaMuza, TpaHH U
OCHOBaHHWE NHpaMUIbI, OOKOBas M TOJHAs TOBEPXHOCTH MUPAMHIIBI, MPABHIIbHAS W yCCUCHHAS
nupamMuga. DIEMEHTHI IPU3MbI U TupaMuibl. [IpaBuibHbIe MHOTOTPAHHUKU: OHITHE MPABUIHLHOTO
MHOTOTpPaHHWKA, TpaBWIbHAS TpU3Ma M TMpaBWIbHAsS TNHpaMHAa, TPaBWIbHAS TPEYroJabHAas
nupaMuja W TPaBWIBHBIA TeTpa’ap, kyO. [IpencraBieHue o MNpaBUIBHBIX MHOTOIPaHHUKAX:
OKTa’Ip, AoAeKadap U ukocada CedeHusl MPU3MbI U TTUPAMHUTBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPHUA OTHOCHUTCIILHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DJIEMEHTBI
CUMMCTPHU B IMMpaMuax, mapajjCiiCrnuneaax, npaBujiIbHbIX MHOTOI'PpaHHUKAX

7.6

Brluncnenne 91eMEHTOB MHOTOTPaHHUKOB: peOpa, auaroHany, yriel. [lnomans OokoBoi
MOBEPXHOCTH U TIOJHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOIIAAb OCHOBAaHUH, TeopeMa 0 OOKOBOIA
MMOBEPXHOCTH MpsAMOW Mpu3Mbl. llmomans OOKOBOH TMOBEPXHOCTH W IOBEPXHOCTH IPABUIBHOM
MUpaMHUIBL, TEOpeMa O IJIOMAgN yceueHHOH nupamuabl. [lonstue 06 oobeme. O0beM MUpaMHIEL,
MIPU3MBI

7.7

IMomo6uble Tema B mpoctpaHcTBe. COOTHONICHUS MEXKIY IUIOMAIIMH MOBEPXHOCTEH, 00BheMaMu
IMOTOOHBIX TEl

11 kaace
IIpoBepsieMble TPeOOBAHUSA K Pe3yJIbTATAM OCBOCHHS OCHOBHOI
00pa3oBaTeJIbHOM NPOrPaAMMBbI

Kon
MPOBEPAEMOTO CpeaHero oomero 00pasoBaHus

pe3ynbTaTa

[IpoBepsieMble TIPeAMETHBIC PE3YJIbTaThl OCBOCHHUS OCHOBHOW 00pa30BaTEeIbHOMN MPOrpaMMbI

1

Yuciia 1 BEIYUCIICHUS

11

OHepI/IpOBaTL MOHATHUAMMU: HATYPAJIbHOE, LEJI0C€ YHCJIO; UCIIOJIb30BaTh MPU3HAKU JCIIMMOCTU
LEJIBIX YHUCCII, PA3JIOKCHHUE YMCJIa Ha TPOCTBIC MHOKUTCIIN I PCIICHUA 3a1a4

1.2

OHepI/IpOBaTB TIOHATHUEM: CTCIICHDL C PAIlMOHAJIBHBIM ITOKAa3aTCIIEM

13

OnepupoBaTh MOHATUSIMHU: JIOTapH(M YNCIIA, IECATUIHBIC i HATYPaTbHbIC JIOTapu(MBbI

2

ypaBHeHI/IH 1 HCPAaBCHCTBA

21

[IpuMeHATH CBOWCTBA CTETIEHU IS MPEoOpPa30BaHUs BHIPAKEHUH, OMIEPUPOBATH MTOHITUIMU:
IOKa3aTeIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI ITOKa3aTEIbHBIX
YpaBHEHUI U HEPABEHCTB

2.2

Beimonuate mpeoOpa3oBaHMs BBIPaXEHHH, COAEp)KAlIMX JOrapu(Mel; oONepupoBaTh
MOHSATHSIMU: JIOTApU(MHUUYECKOE YpaBHEHWE U HEPAaBEHCTBO; pEIIaTh OCHOBHBIC THITBI
Jorapu(MUYECKUX YPAaBHEHUH U HEPABCHCTB

2.3

HaxomuTts pemeHus mpocTeimmx TPUTOHOMETPUIECKIX HEPABEHCTB
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OneprpoBaTh TOHATHAMH: CHUCTeMa JHHEWHBIX YPaBHEHHH W €€ pelleHHe; HCIIOJIb30BaTh

2.4 N N
CUCTEMY JIMHEHHBIX YPaBHEHUH JUTsl PEIICHUS MPAKTUYCCKHUX 337134
25 Haxonute pemieHust NpoCTEUIIMX CUCTEM M COBOKYIHOCTEH pallMOHANBbHBIX YPAaBHEHHH U
' HEpaBEHCTB
MonenupoBath peanbHbIe CUTYAIH Ha S3BIKE alreOphl, COCTABISATh BRIPAKEHUS, YPABHEHHUS,
2.6 HEPAaBCHCTBA W CHUCTEMBI 10 YCJIOBHIO 3aJlayM, WCCIICOBaTh IOCTPOCHHBIE MOJCITU C
WCIIOJIb30BAaHUEM allapara anreOpbl
3 OyHKMK U rpaduKu
OneprpoBaTh MOHATHSAMU: TIeprOANYEcKas PYHKIHS, TPOMEKYTKA MOHOTOHHOCTH (DyHKITHH,
3.1 TOYKM DJKCTpeMyMa (YHKIUW, HAuOOJbIlee W HAaWMCHbIEE 3HAaYeHHWs (QYHKIMH Ha
MTPOMEXKYTKE; UCTIOIB30BATh UX JUIS UCCIICIOBaHUS (DYHKIIVH, 3aJJaHHOHN rpadukoM
OnepupoBaTh MMOHATHIMU: rpaduku ITOKa3aTEILHOM, Jiorapu()MUIECKON U
3.2 TPUTOHOMETPUYCCKUX (YHKIMI;, u300pakaTh HMX Ha KOOPJMHATHON IUIOCKOCTH W
WCTIONTE30BATh JUTSI PEIICHUS YPaBHEHUH 1 HEPABEHCTB
33 Nzo0paxkath Ha KOOPAWHATHOHN MJIOCKOCTH TpaUKH JTMHEWHBIX YpaBHEHUH U MCIIOJL30BATh
' WX JUTSI pEIICHUS] CHCTEMBI IMHEHHBIX YPaBHEHHUN
3.4 Hcnonw3oBaTh rpaduku GyHKIUN 1)1 HCCISTOBaHMSI TIPOIIECCOB U 3aBUCHUMOCTEH U3 JAPYTUX
) Y4eOHBIX TUCITUTUINH
4 Hauaia MaTeMaTH4eCcKOro aHaans3a
41 OnepupoBaTh MOHATUSAMU: HENPEpbIBHAS (YHKIMSA, POU3BOAHAS (DYHKIIUH; HMCIIOJIb30BaTh
) FEOMETPUYCCKUI M (PU3MYESCKUI CMBICIT TIPOU3BOIHOM JUIsl PEILICHUS 3a/1a4
492 Haxoauth mnpOW3BOAHBIC 3JIEMEHTApHBIX (YHKIMHA, BBIYMCIATH TPOU3BOJIHBIC CYMMBI,
' MPOM3BEICHHS, YACTHOTO (DYHKIIUH
43 Hcnonp30BaTh MPOU3BOIHYIO JUIS KCCACIOBAHMS (PYHKIIMKM HA MOHOTOHHOCTh M SKCTPEMYMBI,
' MPUMEHSATh PE3YJIbTAaThl UCCIICIOBAHMS K MOCTPOCHUIO TPapuKOB
44 Hcnonp30BaTh MPOU3BOAHYIO JUISI HAXOXKICHUS HAMITYUIIIETO PEIICHUS B MIPUKIIAAHBIX, B TOM
' YUCIIE COIMAILHO-3KOHOMUYECKHX, 3a4a9ax
45 OnepupoBaTh TOHATUSIMH: IEPBOOOpA3Has W MHTErPal;, IOHMMATh T'€OMETPUYCCKHUA U
) (u3nYeCcKuil CMBICI HHTErpajia
16 Haxoauth mnepBooOpa3Hbie 3JIEMEHTAPHBIX (YHKIUH, BBIYKCIATH HHTErpayl 1mo (opmyiie
) HeroroHna - JleiiOuuma
47 Pemare npukinagHbie 3agadd, B TOM YHCJE COIHMAIbHO-3KOHOMHUYECKOrO0 U (U3UYECKOrO
' xapakTepa, CpeJICTBAMH MaTeMaTHYSCKOT0 aHaAIN3a
5 Teopust BEpOSTHOCTEH M CTATUCTHKA
51 CpaBHUBaTh BEPOSTHOCTH 3HAYCHHWU CIyYalHON BEJIWYWHBI IO PACIPENCICHUIO WU C
' TIOMOIIIBIO THAarpaMm
OneprpoBaTh MOHITHEM MAaTEMAaTHYECKOTO OXKHJIAHUS, MPUBOIUTH MPHUMEPHl TOTO, Kak
5.2 MPUMEHSETCS MAaTEMAaTHIECKOE OXKUIAHUE CITy4aliHOM BEJTMYMHBI, HAXOAUTh MaTEMAaTHUYECKOE
OKUJIAHKE TI0 JAHHOMY PaCIIpPeICICHUIO
5.3 HmMeTh npeAcTaBIeHHE O 3aKOHE OOIBIIIX YHCEIT
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5.4

Nwmets peacTaBieHne 0 HOpMaIbHOM pacIpeeeHuH

6 Il'eomerpus
OmnepupoBaTh MOHATUAMH: IHIMHAPUYECKAs MOBEPXHOCTb, 00pa3yrollue MUIMHAPUIECKON
6.1 MOBEPXHOCTH, LWIMHAP, KOHUYECKas! MOBEPXHOCTh, 00pa3yIone KOHMYECKOH MOBEPXHOCTH,
KOHYC, c(epruieckasi IOBEpXHOCTh
6.2 PacnioznaBath Tena BpameHus (LWIMHADP, KOHYC, cdepa u map)
6.3 OOBSICHATH CTIOCOOBI MOTYYEHUS TEN BPALICHHUS
6.4 KiraccudumuposaTts B3aiMHOE pacmojioskeHue chepsl U TIOCKOCTH
6.5 OmnepupoBaTh MOHATHUSAMH: IIAPOBOH CEIrMEHT, OCHOBAHUE CETMEHTA, BBICOTa CETMEHTA,
' IapOBOH CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CJIOA, IAPOBOI CEKTOP
6.6 Bbruucnate 00beMBl M IUIOIIAAM TOBEPXHOCTEH Ted BpAIIEHUSl, T€OMETPUUECKUX Tell C
' MIpUMEHEeHHnEM OpMYIT
6.7 OnepupoBaTh HOHATUAMHU: MHOTOTPAHHHK, BIMUCAHHBIA B c(hepy M ONMUCAHHBINA OKOJIO CQephl,
' cdepa, BIUCaHHAS B MHOTOTPaHHUK WIIH TEJIO BPAIICHHUS
6.8 BBIr4rcnsaTh COOTHOMIEHUS MEXAY TUTOIIAASIME ITOBEPXHOCTEH U 00beMaMH MOTOOHBIX TeIl
6.9 Uzobpaxars wn3yuaemble (QUTYpBl OT PYKM W C TIPUMEHEHHEM IMPOCTHIX YePTEKHBIX
' HHCTPYMEHTOB
6.10 BrImonHATh (BBIHOCHBIE) TUIOCKHME YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUI
' CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BPaIllCHHUS
6.11 WzBnekarb, WHTEPIPETHPOBATh M MPeoOPa3OBBIBATH MH(OOPMAIMIO O MPOCTPAHCTBEHHBIX
' reoMeTPUUYECKUX (PUrypax, NPeACTaBICHHYIO Ha YePTEXKAaX U PUCYHKAX
[MpumensTe reomerpuueckne (akTbl Ui PEHICHUS  CTEPEOMETPUYECKUX  3ajad,
6.12 MPEAIONaraloINX HECKOJIbKO IIAroB PEeIICHHs, €CIM YCIOBHUs IPUMEHEHUS 3a/laHbl B SBHOW
hopme
6.13 OneprpoBaTh NOHATUEM: BEKTOP B POCTPAHCTBE
6.14 BEIMONHATE JCHCTBYSI CIIOKEHHS BEKTOPOB, BEIYMTAHKSI BEKTOPOB M YMHOXKEHHUSI BEKTOpa Ha
' YHCII0, OOBSICHATH, KAKUMU CBOHCTBAMH OHH O0JIaAat0T
6.15 [IpuMeHsTh paBUIIO NapajUIeNIeUIIE A IIPYU CJI0KEHUN BEKTOPOB
OnepupoBaTh TOHITUSMH: JIEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOp, MOMIYIb
6.16 BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOPA, YroJ MEXIy BEKTOPaMH, CKaJSIPHOE
MPOM3BEICHIE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI
6.17 HaxomuTh cyMMy BEKTOPOB ¥ IMPOHM3BENICHHE BEKTOPAa HA YKCIIO, YTOJl MEXIy BEKTOPaMH,
' CKaJIIPHOE MTPOU3BEICHIE, PACKIAAbIBATG BEKTOP 10 JBYM HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3a/iaBaTh IUNIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT
6.19 Pemrate mpocteiinie reoMeTpUYEcCKUE 3aJaud Ha NPHUMEHEHHE BEKTOPHO-KOOPAWHATHOTO
' METOoJa
Pemrate 3amaum  Ha JI0Ka3aTENbCTBO MATEMATUYECKUX OTHONICHUH W HaxXOXIEHHE
6.20 reoMEeTPUUYECKHUX BEJIMUYUH 10 00pa3liaM WM aJropuIMaM, IPUMEHs U3BECTHBIE METObI IIPU

PCHICHUHN CTAHAAPTHBIX MAaTEMATUYCCKUX 3a/1a4
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[IpumenaTs mpocTeiimue TporpaMMHBIE CpPEIACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE

6.21
CHCTEMBI NP PEIICHNN CTEPEOMETPUUYECKUX 3aa4
6.22 [IpuBomuTh mpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B INPHUPOJAE U  SKU3HH,
' pacro3HaBaTh MPOSABICHNE 3aKOHOB F€OMETPUHN B HCKYCCTBE
[IpumensTh NOMy4YEeHHBIE 3HAHMS Ha TPAKTUKE: AHAJIM3UPOBATH pPEAIbHBIE CHUTYallUd U
MPUMEHATh W3Y4YEHHbIE TIOHATHS B IIpollecce IOMCKAa pELIeHMs MaTeMaTHYeCKH
6.23 cOpPMYINPOBaHHONM HPOOJIEMBI, MOJICIIMPOBATh pealbHbIE CUTYallld Ha S3BIKE FE€OMETPHH,
' HCCIIEI0BATh IOCTPOCHHBIE MOJENHN C HCHOIb30BAHMEM I€OMETPHUECKHUX MOHATHI U TEOPEM,
ammapara anreOpsl, pelmaTh MNPAKTUYECKWe 3aJaud, CBS3aHHBIE C HAXO0XKICHUEM
FeOMETPUUYECKUX BETUUUH
HpOBepﬂeMble IJIEMEHTHBI COACPRKAHUSA
Kon IIpoBepsieMblii 2IEMEHT COAECPKAHUA
1 Uucna v BEIYUCICHUS
11 HarypanbHbie u nensie uncna. [IpusHakyu AeTMMOCTH LEIBIX YHCEI
12 CreneHs ¢ panoHATEHBIM TTOKa3aTeneM. CBOWCTBA CTETICHH
13 Jlorapudm uncina. [lecaTHUHBIC U HATYPATbHBIC JIOTAPUPMBI
2 YpaBHEHHS 1 HEPABEHCTBA
21 [IpeoOpazoBanue BRIpAKEHH, COIEPIKAIINX JTOTApH(DMBI
2.2 [IpeoOpazoBaHue BEIPAKEHHH, COJIEPKAIINX CTENIEHH C PAIMOHAIBLHBIM TIOKa3aTeIeM
2.3 [Ipumeps! TPUTOHOMETPUYECKUX HEPABEHCTB
24 Iloka3arenbHble ypaBHEHUs U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHeHUS U HEPABEHCTBA
26 Cucrempl JTUHEHHBIX ypaBHeHMH. PemieHre NMPUKIAAHBIX 3a7a4 C MOMOIIBIO CHCTEMBI JIMHEWHBIX
' ypaBHEHUI
2.7 CucTemMbl U COBOKYTTHOCTH PAllMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB
28 [IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHHIO MAaTeMaTHYECKHX 3a/1ad U 3a1ad W3
' Pa3IMYHBIX 00JIaCTeH HAYKU U peaTbHOM KU3HU
3 OyHknuu U rpaduku
31 Oynknusa. Ilepuognueckne ¢ynxkumu. IIpoMexxyTkm MOHOTOHHOCTH (GYHKUMH. MakCUMyMBl H
' MUHUMYMBI QyHKIMK. Hanbomnpiiee n HauMeHblee 3HaUeHUe QYHKINN Ha IPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKLINH, UX CBOUCTBA U TPadUKU
3.3 [NokazarenbHas u norapupmuueckas QyHKIMU, HX CBOWCTBA U TpaduKu
3.4 HUcnonb3oBanue rpagukoB QyHKIIHIA IS pEIICHAS YPAaBHEHUH U IMHEWHBIX CHCTEM
35 Ucnonb3oBanue rpapukoB (QyHKIMH IJ11 MCCIENOBAaHUS HPOLECCOB M 3aBUCHUMOCTEH, KOTOpBIE

BO3HHUKAIOT TIPH PEIICHUH 33]1a4 U3 JPYTUX YI€OHBIX MPEIMETOB H PEATbHON YKU3HH
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Hagana MmaTeMaTudeckoro aHaiamsa

4.1 HenpepeiBabie ¢pyHKunu. MeTon HHTEpBAIOB A1l PELICHUS] HEPABEHCTB
4.2 [IpousBognas ¢pynkunu. ['eomerpriecknii 1 GU3NIECKUI CMBICIT TPOU3BOAHOM
43 [IponsBognble dneMeHTapHBIX (QyHKOUHA. DOopMyIasl HAXOXKIACHHUSA MPOW3BOIHOM  CYMMBI,
' MPOM3BENEHHSI U YACTHOTO (DYHKLUH
44 [Ipumenenne mNPOU3BOOHON K HCCIACAOBAaHMIO (QYHKIMM Ha MOHOTOHHOCTh M 3KCTPEMYMBI.
' Haxoxxaenne Haubosnplero 1 HaMMEHbIIETO 3HaYCHUS (PYHKIMH Ha OTpe3Ke
45 IIpuMeHeHne MPOU3BOIHON [UIsl HAXOXKJIEHUS HAWIY4YIIETO PEIIEHUs B NMPUKIANHBIX 3aJadax, IUls
' oTpeneNieHHss CKOPOCTH Ipoliecca, 3aJaHHOr0 GOPMYJIION UK rpaduKoM
4.6 [TepBooOpaznas. Tabmuiia mepBoOOPa3HBIX
47 WuTerpan, ero reomerpudecknii u (hu3mdeckuil cMbIci. Brrumcienwe wHTErpaia 1o ¢Gopmyne
' Hetotona - Jleiitbanmna
5 Teopust BepOATHOCTEN U CTATUCTUKA
UucnoBble XapaKTEpUCTHKH CIy4YallHBIX BEIMYMH: MaTeMaTH4YecKoe OXKUAAaHWe, IUCIepcus |
CTaHJapTHOE OTKJIOHEHHWe. [IprMepsl MpUMEHEHUS MaTEeMaTHYECKOro OXKHAAHWSA, B TOM 4YHCIE B
5.1 3a/layax W3 MOBCETHEBHOW JKM3HW. MaTemMaThdeckoe OXHIaHue OMHAPHOW CIydailHOW BEITUYHHBEI.
MaremMaTU4ecKoe OXKHUJIAHME CYMMBbl CIy4YalHbIX BEJIMYMH. MaTeMaTH4ecKoe OXHUAaHUE U
JHCIIEPCUS] TEOMETPUUECKOI0 M OMHOMHUAIBHOTO pacpeieeHUH
59 3akoH OOJNBIIMX YWCEN M €ro poib B HayKe, NpUpoAe M oOIIecTBe. BBIOOpOUHBIH MeTO[
) HUCCIIEI0OBAHUI
53 [Ipumepsl HENpephIBHBIX CIy4YalHbIX BeMW4YuH. [IOHATHE O TIOTHOCTHM pacIpeleNneHus. 3aaayd,
' MPHUBOJAIINE K HOPMAIIBHOMY pacipeneneHuto. IIoHsaTHe 0 HOpMaTbHOM pacIlpeeneHnn
6 I'eomerpus
HuwiuHapuyeckas  MOBEPXHOCTh,  OOpasylolmMe  IWIMHIPUYECKOH  MOBEPXHOCTH,  OCh
6.1 HWJIHHIPAYECKON MOBEPXHOCTH. L{MuHap: ocHOBaHUs U OOKOBAs MOBEPXHOCTh, 00pa3yIoIias U OCh,
101 aAb OOKOBOM M MOJIHOM NOBEPXHOCTH
Konnueckast moBepxHOCTh, 00Opa3yrolre KOHNYeCKOW MOBEPXHOCTH, OCh W BEpIIMHA KOHHYECKOH
6.2 noBepxHocTH. KoHyc: OcHOBaHMe W BeplIMHA, 00pa3yromias U OCh, IJIOMAAb OOKOBOH M MOJIHOM
MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yoLIie U BBICOTa, OCHOBAHUS U OOKOBast HOBEPXHOCTh
63 Cdepa u map: neHTp, paguyc, AMaMeTp, IUIOIAAb HOBEPXHOCTH cdephl. BzanMHoe pacnosnoxenue
' cdepsl ¥ MIIOCKOCTH, KacaTelbHas IIOCKOCTh K cepe, miomans chepsl
6.4 W3o0pakeHne e BpalleHnsl Ha TUIOCKOCTH. Pa3BepTka HMIMHApa U KOHYyca
65 KoMOuHanuu Te1 BpalleHus: ¥ MHOTOTPaHHUKOB. MHOTOIpaHHUK, ONMCaHHBIN 0KOJIO cdepsbl, chepa,
' BIMCAaHHAsl B MHOTOTPaHHHUK, WM TEJO BPaLCHUS
6.6 [Monusitue 06 o6beme. OCHOBHBIE CBOMCTBa 00beMOB Teil. Teopema 00 o0beMe MPSIMOYTOJILHOTO
' napajienenuieaa u ciueacTsus u3 Hee. O0beM nmmHapa, kKonyca. O0beM 1mapa 1 miomanb cepsl
6.7 [lonobupie Tema B mpoctpancTBe. COOTHOMICHHWS MEXAY IJIOMIAIIMU TIOBEPXHOCTEH, oObeMaMu
' MOJ00HBIX TEN
6.8 Ceuenns mwmmHApa (MApaICIbHO W TEPIECHANKYJIAPHO OCH), CEYCHHMs KOHyca (IMapajuieinbHOe

OCHOBAHUIO M MIPOXOSIIEe Yepe3 BepIINHY), CEUeHHs [1apa
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BexTop Ha miockocT U B ipocTpaHcTBe. CIIOKEHNE W BRIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa

6.9 Ha yucio. Pa3noxeHue BCKTOpa 110 TPEM HCKOMILIAHAPHBIM BEKTOpaM. HpaBI/IJ'IO napauiCicrumiicaa.

Pemenne 3a4a4, CBA3aHHBIX C IPUMCHCHUEM IIpaBUJI HeﬁCTBHﬁ C BEKTOpaMu1

6.10

3a1a4

[IpsimoyronbHasi cuctemMa KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. [IpocTeitmue 3anaun
B KOOpJMHATaX. YTOI Mexay BekTopamu. CKalsspHOE MPOU3BEACHUE BEKTOPOB. BrlunciieHne yrios
MEXIy TPSIMBIMH U TUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN METO MPY PEIIEHUH T€OMETPHIECKIX

IIposepsiembie Ha EI'D mo maTemaTuke Tpe0OBaHUsA K pe3yJibTaTaM 0CBOCHUSA
OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMbI CPeHEro 001ero 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBAaHUS K TPEAMETHBIM PE3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl CPETHETO OOIIETO
o0pazoBaHUs

1

Bnanenue mMerogamMu 0Ka3aTelbCTB, aITOPUTMAMH PEIICHUS 3a]1ay;
ymMeHue (GOpMyIHpOBaTh U ONMEPUPOBATH MOHATHIMH: OIPEACIICHUE,
aKcuoMa, Teopema, CIIeJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCWJIbHBIE  (DOPMYIUPOBKM;  TMPUMEHATH  UX;  YMEHHUE
dbopmynupoBaTh O0paTHOE U MPOTHUBOIOJIOXKHOE YTBEPKIACHUE,
OPUBOAUTh TPUMEPHl M KOHTPIPUMEPHI, HCIIOIB30BATh METO/]
MaTeMaTHIECKON WHIYKITAW; MIPOBOIUTH J0Ka3aTeIbHbIC
pacCyXJieHus TpU pEHICHUH 3aJlad, OIICHUBATh JIOTHYECKYIO
MPaBUJIIBHOCTh PACCYXKJICHHM; YMEHHE OIEepUPOBAaTh TOHSITHIMU:
MHOKECTBO, ITOAMHOKECTBO, OTIEPAllMA HAJl MHOXKECTBAMHU, YMEHUE
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN arapaT JUisi OMHCAaHUS
peaTbHBIX MPOIIECCOB M SBIICHUN M TIPH PEIICHUH 3a7a4, B TOM YHCIIC
U3 JIPYTuX YYEOHBIX MPEIMETOB; YMEHUE OMEPUPOBATH TOHSITHIMMU:
rpad, cBsI3HBIN rpad, IepeBo, HUKI, Tpad Ha TUIOCKOCTU; YMEHUE
3alaBaTh W ONMWCHIBaTh Tpadbl  pa3sauYHBIMH  CIOCOOAMU;
UCII0JIB30BaTh Tpadbl IpH pEIIeHUH 3a7a4

YMeHHe onepupoBaTh MOHATUSMU: HATYPAJIBHOE YHUCIIO, LIEJIOE YUCIIO,
CTENEHb C IEJNbIM IOKa3aTelieM, KOpPEHb HaTypajbHON CTENeHH,
CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM, CTENEHD C JEHCTBUTEIbHBIM
nokasareiemM, JorapudmM YHucia, CHHYC, KOCHHYC M TaHI€HC
MIPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOZAYJIIO, PALMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE  YHUCJIO, MHOXKECTBA  HATypPAJIbHBIX,  LEJBIX,
palMOHANbHBIX, JCHUCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
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NpU3HAKU JETMMOCTH, HAUMEHBIINNA OOIINI AETUTENIb U HaUMEHbIIIEe
o01uiee kpaTHOe, alropuT™ EBKiIMJa pu pelieHny 3a1a4; 3HaKOMCTBO
C Ppa3NUYHBIMHM MO3ULUOHHBIMM CUCTEMAaMHM CUYHCIICHHS; YMEHHUE
BBITIOJHATH BBIYMCIICHUE 3HAYEHUN W mpeoOpa3oBaHUs BBIPAKEHUN
CO CTemeHAMH M Jorapudmamu, mnpeoOpa3zoBaHUs JPOOHO-
pAllMOHAJIBHBIX BBIPAXEHUW; YMEHHE OIEPUPOBATH ITOHATHUIMMU:
IIOCJIEI0BATEIbHOCTD, apu(pMeTHIECKas MPOrpeccus, TeoMeTpudIecKas
nporpeccusi, 0ECKOHEYHO yOBIBAIOIIAsl reOMETpUIEcKasl IIPOrpeccus;
YMEHHUE 3a[aBaTb IIOCJIEI0BATEILHOCTH, B TOM YHCIE C IOMOUIBIO
PEKyppeHTHbIX  (OpMyJ; yMEHHME  ONEpUPOBATH  MOHATUSIMHU:
KOMIUIEKCHOE YHCJIO, COIPSDKEHHBIE KOMIUIEKCHBIE YHUCIa, MOIYJIb
U apryMEeHT KOMIUIEKCHOrO 4ucia, (opMa 3alucyh KOMIUIEKCHBIX
yucen (reoMeTpuyueckasi, TPUrOHOMETpUYecKas U anreOpanyeckas);
YMETh MPOU3BOAUTH APUPMETHUECKUE ACUCTBUS C KOMILIEKCHBIMU
YUCJIaMU; IPUBOJUTH IIPUMEPHI UCIIOJIB30BAHNS KOMIUIEKCHBIX YHCEIT;
ONEPUPOBATH MOHATHAMU: MaTpuua 2 X 2 m 3 X 3, ONpenenuTeNb
MaTpULbl, TEOMETPUYECKUN CMBICII OIIPEACIIUTEIISA

YMeHue ornepupoBaTh MOHATUSIMU: PALMOHAIBHBIC, HPPALlUOHAIBHBIE,
MoKa3aTelIbHbIe, CTETICHHBIE, JJOrapu(pMUUYECKUE, TPUTOHOMETPUUECKHE
YpPaBHECHUSI M HEPABEHCTBA, WX CHUCTEMbI; YMEHHUE ONEPUPOBATH
MOHATUSMHM: TOXKICCTBO, TOKICCTBEHHOE ITpeoOpa3oBaHKe, ypaBHEHHE,
HEpPABEHCTBO, CHUCTEMA YPAaBHEHHI M HEPABEHCTB, PABHOCUIIBHOCTh
YpPaBHCHUI, HEPABEHCTB W CHUCTEM; YMEHHUE pENIaTh YpPaBHCHUS,
HEPABEHCTBA U CUCTEMBI C MOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIAThH
YpPaBHCHUSI, HEPABEHCTBA M CHUCTEMBI C IIApAMETPOM; IPUMEHSTH
YpPaBHEHUSI, HEPABEHCTBA, UX CUCTEMBI JIJI PEIICHUS MATEMATHYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 00acTell HAYKU U pealibHON KU3HU

YMeHue onepupoBaTh NOHATUAMU: (YHKIUS, YETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIIMHU, OTPAHUYECHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GyHKIMKM, DHKCTpeMyM (yHKIMHM, HauOoJiblllee W HaUMEHbLIee
3HaYeHUs (QYHKIMKM Ha TPOMEKYTKE, HEMpepbIBHAS (QYHKIHA,
acUMNTOTHl Trpaduka (QyHKIMU, TepBasi W BTOpas MNPOU3BOAHAS
GyHKIIUHA, TEOMETPUYECKUH U (U3MUECKH CMBICT TPOW3BOJIHOM,
nepBooOpaszHas, OMNpPESICHHBI HWHTETpal, YMEHHE HaXOIUTh
aCUMMNTOTHl Tpapuka (QYHKIMHU; YMEHHE BBIYUCIATH MPOU3BOJHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO M KOMITO3UIIUU (QYHKITUI, HAXOIUTh
ypaBHEHUE KacaTelbHOW K Tpaduky (QyHKIMH; yYMEHHE HAaXOJUTh
IPOU3BOJHBIE 3JEMEHTAPHBIX (YHKUMN; YyMEHHE HCIHOJIb30BaTh
MIPOM3BOJHYIO U MCCIEAOBaHUsS (YHKIMH, HAXOAUTh HAaMOONIbIINE
Y HauMEHBIINE 3HaYeHUs] QYHKIUH; CTPOUTH TpaduKU MHOTOUJICHOB
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C WCITIOJB30BAaHUEM allllapaTa MaTeMaTHYECKOTO aHAIIN3a; MPUMEHSTh
TIPOU3BOTHYIO IS HaXO0KICHUS HAWTYYIIETO pericHus
B TPHUKJIAAHBIX, B TOM YHCIE CONUAIHLHO-3KOHOMHUYECKHUX
u (QU3MYECKUX 3a7adax; HAXOAWTh IUIOMAAN W OOBEMBI (GUTYP
C TIOMOIILIO HHTErpajia; MPUBOAWTH NPUMEPhl MaTEeMaTHYECCKOTO
MOJEIIUPOBAHUS C TIOMOIIEI0 TU(DPEpEeHITNATEHBIX YPaBHEHUN

YMeHue onepupoBarh MNOHATUAMU: Tpa@uK (QyHKIMH, OOpaTHas
byHKISA, KOMIO3ULIMS (QYHKIHUH, TuHEHAs QYHKIMS, KBaApaTUyHas
(GyHKIMS,  pauuMoHanbHas  (QyHKUMs,  CcTeneHHas  (QyHKUus,
TPUTOHOMETpUUYECKUe (PyHKIHUU, OOpaTHBIE TPUTOHOMETPUUYECKUE
(GyHKUMH, TIOKa3zaTeiabHas W Jiorapudmuueckas (PyHKUUU; YMEHHE
CTPOUTH IpapMKN U3YUYEHHBIX (DYHKINMH, BBIIOIHATH MPeoOpa3oBaHuUs
rpaguKoB PyHKIUH, UCIIONB30BATh rpadMKU ISl ©U3YUEHUS ITPOLIECCOB
Y 3aBUCUMOCTEHN, IPU PELICHUH 33/1a4 U3 IPYTUX yueOHBIX PEAMETOB
U 3a/lad U3 peabHOM XM3HU; BhIpaxaTh (opMyJaMu 3aBUCHMOCTHU
MEXIYy BEJIMYMHAMHU; HCHOJb30BATh CBOMCTBA M IpapuKd (PyHKIUN
JUIsL PEIICHHs YPAaBHEHMI, HEPABEHCTB M 3aJad C IapaMeTpamu;
n300paxaTh Ha KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA pPEIICHUMN
YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33Jaud Pa3HbIX TUNOB (B TOM 4YHUCIE
Ha MPOUEHTHI, JAOJM M 4YacTH, HAa JBWXKEHHUE, pabdOTy, CTOMMOCTh
TOBapOB U YCIIyT, HAJIOTH, 33/1a4d U3 00JACTH yHpaBJIE€HUS JIUYHBIMU
U CeMEWHbIMU (PHMHAHCAMM); COCTaBIIATH BBIPAXKEHUS, YpaBHEHUS,
HEPAaBEHCTBA MW HX CHCTEMBI IO YCJIOBHUIO 3aJayd, HUCCIEAOBATH
MOJIyYEHHOE pEIICeHUE U OLCHUBATh MPaBIONOJ00HOCTb PE3yJIbTaTOB;
YMEHHE MOJEIMPOBATh PEAIbHBIE CUTYAIlMM Ha SI3bIKE MATEMATHKU;
COCTAaBIISATh BBIPAKCHMs, YPABHEHUS, HEPABEHCTBA U HX CHUCTEMBI
[0 YCIOBHUIO  3aJa4M, MCCIEAOBATb IIOCTPOCHHBIE  MOJCIIH
C  WCHOJB30BAaHMEM  ammapara aiareopbl, HHTEPIPETUPOBATH
IIOJIyYEHHBINA PE3yJIbTaT

YMeHue omnepupoBaTh TMOHATUSIMH: CpefaHee apudMeTHueckoe,
MeJlnaHa, HauOoJIbIlIee M HAaUMEHbIIIEe 3HAUCHHUS, pa3Max, JTUCIIePCHsl,
CTaHJApTHOE OTKIIOHEHUE YHCIOBOTO HAaOOpa; yYMEHHE H3BIICKATh,
WHTEPIIPETUPOBaTh HWH(OpMAIMIO, TPEACTABICHHYIO B TaOIMIaX,
Ha JauarpaMmax, Tpadukax, OTPa)KalIIyH CBOMCTBA peabHBIX
MPOIIECCOB U SIBJICHUM; TMPEJCTaBIATh WHOOPMAIUIO C TOMOIIBIO
TaOJUIl U JUarpaMMm; UCCJIEAOBaTh CTATUCTUYECKHE HaHHBIE, B TOM
YuCji€ C TPUMEHEHHEM TpapUUYeCKuX METOAOB W DIIEKTPOHHBIX
CpelncTB; TpadUyecKd MCCIENIOBaTh COBMECTHbIE HAOIIOACHUS
C IOMOIIIBIO UarpaMM pacCenBaHus U JIMHEWUHOW perpeccuun
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YMeHue onepupoBaTh IMOHATUSIMU: CIYYaWHBIA OIBIT U CIIyYalHOE
COOBITHE, BEPOSATHOCTHh CIYYAHOTO COOBITHS; YMEHUE BBIYUCISATH
BEPOSITHOCTh C WCIOJIb30BAaHUEM TpadUIeCKUX METOJO0B; IPUMEHSTh
GbopMyJIbl CIOKEHUS U YMHOXEHUSI BEPOSITHOCTEN, (POpMYITy TIOJHOMN
BeposiTHOCcTH, dopmyny bepuymnu, komMOuHATOpHBIE — (DAKTHI
U (popMyJIBI; OIICHUBATH BEPOATHOCTH PEATBHBIX COOBITHH; YMEHHUE
ONEPUPOBATH IOHATUSAMM: CIIydyalHash BEJIMYWHA, PACHPEACICHUE
BEPOSITHOCTEM, MaTeMaTH4YECKOE 0’KHJIaHUE, TUCIIEPCHUS
U CTaHJAApTHOE OTKJIOHEHUE CIy4yalHOW BEJIMYMHBI, (PYHKIUU
pacmpelieieHdss W IUIOTHOCTA PAaBHOMEPHOTO, MOKAa3aTENIbHOTO
M HOPMAJIBHOTO PACHPEAECICHUN; YMEHHE HCIIOJb30BATh CBOWMCTBA
M3YUYECHHBIX pAacHpeNeNiCcHu Uil PENIeHHs] 3a/Jad; 3HAKOMCTBO
C TOHSATUSIMU: 3aKOH OOJBIIMX YHCETI, METOJAbl BBIOOPOUYHBIX
VCCIIEIOBAHUM; YMEHHE NPUBOIAUTH IMPUMEPHI NPOSBICHUS 3aKOHA
OOJIBIIIMX YKCENl B MPUPOJHBIX U OOIIECCTBEHHBIX SIBJICHUSX, YMEHUE
ONEPUPOBATH  MOHSATHUSIMHU: COYETAHWE, TMEPECTAHOBKA, YHCIO
COYETAaHWM, YHCJIO TIePEeCTaHOBOK; OwHOM HploTOHA; yMeHUe
MPUMEHSATh KOMOMHATOpHBIE (PaKThl M PACCYKIEHUS JUIS PEIICHUS
3a/1a4; OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHUI; COCTaBJISATh
BEPOSITHOCTHYIO  MOJIEJIb W HWHTEPIPETUPOBATH  IMOJYYEHHBIN
pe3yJibTar

YMeHue onepupoBarh MOHATHSAMH: TOYKA, IpsAMAasi, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA YyIJIA, IUIOCKHM YroJI,
JNBYIPAHHBIM yTOJ, TPEXTPAHHBIA YIOJI, CKPEIIUBAIOIIUECS MPSMBIE,
[1apajuIeNIbBHOCTh U NEPIIEHAUKYIIIPHOCTD IIPSAMBIX U IIJIOCKOCTEH, YIOJI
MEXKy IPSAMBIMHU, YIOJI MEXKAY NMPSAMOU U IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHM, PACCTOSIHHE OT TOYKH 10 IUIOCKOCTH, PAacCTOSTHUE
MEXKIy NPSAMBIMH, PACCTOSHUE MEXKIAY IUIOCKOCTSMH; yMEHUE
UCIIOJIb30BaTh MPU PEIICHUH 3a/lady M3yYEHHbIE (PAaKThl U TEOPEMBbI
IUTAHUMETPHUH; YMEHHUE OILICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHpa;  CTPOUTh  MATEMATUYECKHE  MOAEIA C  ITOMOUIBIO
r€OMETPUYECKUX TOHATUNA W BEJIWYWH, PELIATh CBSI3aHHBIE C HUMU
MPAKTUYECKUE 3a0a41

10

YMeHue oneprupoBaTh MOHATUSIMH: TIOMATL GUTYPBI, 00BEM QUTYPHI,
MHOTOT'PaHHHK, IPaBUIIBHBIN MHOTOT'PaHHHK, CCUCHHE
MHOTOTpaHHHKA, Ky0, mapajjie/ienumne1, npru3Ma, nupamMuaa, Gurypa
¥ TIOBEPXHOCTh BpAIlEHUs, IWIMHJP, KOHYC, map, cdepa, Tionaib
chepbl, TUIOMEAAL TOBEPXHOCTH MHPAMHUJIBI, TPU3MBI, KOHYCa,
MWIMHAPA, 00beM Ky0a, MPsSIMOYTOJBHOTO MapauleenuIesa,
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nupamMuzibl, NpU3MBI, UWIMHApPA, KOHyca, Iapa, pa3BepTKa
MOBEPXHOCTH, CEUCHHUS KOHyca WM UWIHWHJIpA, NapaJUieIbHbIE OCH
WIM OCHOBAHMIO, CEUEHHUE Iapa, MIOCKOCTh, Kacawomascsa chepsl,
UWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHUE MHOrOTpaHHUKA,
M300pakaTb MHOTOTPAHHUKH, (DUTYpPBI U TTIOBEPXHOCTH BpAILCHUS, UX
CEUYEHUS, B TOM YHUCJIE C MOMOIIBIO AJIEKTPOHHBIX CPEICTB; YMEHUE
MPUMEHSATh CBOMCTBA T'E€OMETPUUYECKHX (HUTYp, CaMOCTOSITEIIHEHO
dbopMyaMpoBaTh OMNpEACNCHUs] U3y4aeMmblX (UTyp, BBIIBUTATh
TUIOTE3bl O CBOMCTBAX U TMPHU3HAKAX TE€OMETPUYECKUX Quryp,
O0OOCHOBBIBaTh ~ WJIM  OIPOBEpraTh HUX; yMEHUE MPOBOJIUTH
Kiaccupukanui QuUryp mNo pa3iMuyHbIM [PU3HAKAM, BBINOJIHATH
HEO0OXOIMMBbIE TOTIOJIHUTEJIbHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh TOHATUSMU: JBHKEHHE B TPOCTPAHCTBE,
napaJuIeIbHbIA IEPEHOC, CAMMETPHS Ha IVIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOJI00Ms, MOJO0OHBIE (DUTYpBI; yMEHHE
pacrno3HaBaTh paBHBIE U MOI0OHBIE GUTYPHI, B TOM YHCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCII0JIb30BaTh NT€OMETPUUECKIE OTHOILICHUS
IpU peUIeHUH 3ajay; HaXOJIUTh F€OMETPUUECKHE BEIUYUHBI (UIMHA,
yToJ, IIOmAaab, OObEM) MPHU PEIICHUH 3aJad U3 APYruX Y4eOHBIX
NpeIMEeTOB W W3  pEAIbHOM  KU3HU; YMEHHUE  BBIYHCISATH
reOMEeTPHUECKHUE BEIMUMHBI (JTTUHA, YTOJI, TUIOIIa (b, 00BEM, TIIOIA1b
MOBEPXHOCTH), MCHOIb3Yys] M3y4YECHHbIE (HOPMYJBI U METO/AbI, B TOM
yycie: IUIOW@Ab TOBEPXHOCTH MUPAMUJBI, TPU3MBI, KOHYCa,
UWIMHApA, IJomaas cdepbl; 00beM Kyda, MTPSIMOYTOJBHOIO
napajuieNienunena, MUpaMuabl, MPU3MBI, MWIHHIpA, KOHYyca, Iapa;
yMEHUE HAXOJUTh OTHOIIIEHUE 00BEMOB TTOI0OHBIX HUTYP

12

YMeHHe omnepupoBaTh MOHATHAMHU: TNPSAMOYIOJbHAas CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPJAUHATHI BEKTOpA, CyMMa
BEKTOPOB, MPOMU3BEICHUE BEKTOpAa Ha YHUCIO, PA3J0KEHUE BEKTOpa
1o 6a3ucy, CKAIAPHOE MPON3BEICHIE, BEKTOPHOE MPOU3BEACHHE, YT O
MEXIY BEKTOpaMHu; yMeHUe UCII0JIb30BaTh BEKTOPHBIH
Y KOOPAMHATHBIA METO JUIsl pEIIeHUS] TeOMETPUUECKUX 3a]1ad U 3a/1a4
JIPYTUX Y4EOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MNOAXOIAUIMN METOJ JUIsl pEeuIeHUs 3aJaui;
IMOHMMAHWE 3HAYMMOCTH MATEMATHUKH B WU3YYCHUHU MPUPOJHBIX WU
OOILIECTBEHHBIX TMPOLECCOB U SBJICHUIN; YyMEHUE pacro3HaBATh
MPOSIBJICHUE 3aKOHOB MAaT€MaTHUKH B MCKYCCTBE, YMEHUE NPUBOIUTH
MPUMEPBl MATEMATUYECKUX OTKPBITUM POCCUMCKOM W MHUPOBOU
MaTeMaTUYECKOU HAYKH
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IlepeyeHb 3J1eMEHTOB coAepKaHus, MpoBepsieMbIX Ha EI'D mo matemaTuke

Kon IIpoBepsieMblii 2JIIEMEHT COAECPIKaHUS
1 Hucna v BBIYUCICHUS
1.1 Harypanbnubie u nesnpie yncina. [Ipu3Haku 1eIMMOCTH LHEIBIX YUCEIT
1.2 | PanmoHanbHble uncia. OObBIKHOBEHHBIE U JIECATUYHBIE IPOOH, IPOLEHTHI,
OeCcKOHEUYHBIE IEPUOANYECKUE ApoOU
1.3 Apudmernaeckuit KOpPEHb HaTypaJIbHOMN CTEIICHU. JevictBus
¢ apu(pMeTHIECKUMHU KOPHSIMU HaTypaJIbHOM CTENIEHU
1.4 | Crenensp c uensiM nokazareiaemM. CTeneHb ¢ pallMOHAIbHBIM OKAa3aTEeJIeM.
CBoiicTBa CTENIEHU
1.5 | CuHyc, KOCUHYC U TaHT€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC,
ApPKTaHT'€HC YKCIOBOrO apryMeHTa
1.6 Jlorapudm uncna. Jlecaruunbie ¥ HaTypaidbHbIC JOraprudMbl
1.7 JeiicTBuTENbHBIE YKCiIa. ApU(pMETHUECKUE ONEpalluU C JEeHCTBUTEIbHBIMU
yrcnamu. [IpubnmkeHHble BBIYUCICHHUS, MPAaBUa OKPYIJICHUS, MPUKHUIIKA
Y OLICHKA Pe3yJIbTaTa BHIYMCIICHHUM
1.8 | [IpeoOpa3oBaHue BhIpaKCHHIA
1.9 KomruiekcHsle uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie u 1poOHO-palliOHANTBHBIE YPABHEHUS
2.2 NppaunonanbHble ypaBHEHUS
2.3 | TpuroHoMmeTpuyecKkre ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapu(pMUUECKIE YPaBHEHUS
2.5 [{enbie 1 1poOHO-palOHATBHBIC HEPABEHCTBA
2.6 HppannonanbHble HEPaBEHCTBA
2.7 [TokazaTenbHble U JOrapupMUIECKHE HEPABEHCTBA
2.8 TpuronoMeTpruuecKkue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 | Marpuua cuctemsl JIMHEWHBIX ypaBHEHUH. OnpeenuTellb MaTPULIbI
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OyHKIMU U TpapuKu

3.1 OyHKIUA, cnocoObl 3amanus (QyHKIuU. ['pabuk QyHkuu. BzammHO
oOpatHbie (yHkiuu. YeTHpie u HeueTHble QyHKIUU. [lepuomnueckue
byHKIIUN

3.2 OO6nactb onpeneneHus 1 MHOKECTBO 3HaueHuU ¢yHkuuu. Hynu dyHkumm.
[IpomexxyTku 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl ¥ MHUHUMYMBl (QyHKiuu. HauOonbliee W HauMeHbllee
3HaYCeHHUE (DYHKIIMHM Ha MPOMEKYTKE

3.3 CremneHHast QyHKITUS C HATypaJbHBIM H IIETBIM TMOKa3aTeneM. Ee cBolicTBa
u rpaduk. CBoicTBa U rpaduK KOPHS N-OM CTENEHU

3.4 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U TpadUKu

3.5 [Toka3zaTenbHas u JorapupmMuyeckast QyHKIUU, KX CBOMCTBA U rpaduKu

3.6 Touku pazpeiBa. AcuMnToThl rpadgukoB GyHkiui. CBoMcTBa (YHKIIHIA,
HETPEPHIBHBIX HA OTPE3KE

3.7 | IlocnenoBaTenbHOCTH, CIOCOOBI 33JJaHUS MTOCIIEI0BATEIILHOCTEH

3.8 | Apudmerndeckas u reoMeTpuueckas mporpeccuu. @opmyna CIOKHBIX
IIPOIIEHTOB

4 Hauana maTematnueckoro ananmsa

4.1 [IpousBoanas pyHkuuu. [[pon3BogHbIE AeMEHTapHBIX (YHKIUH

4.2 [IpumeneHnre MPOU3BOIHON K HMCCIENOBAaHUIO (YHKIIMA HA MOHOTOHHOCTB
U JKcTpeMyMmbl. HaxokneHue HamOOIBIIEr0 M HAMMEHBIIErO 3HAYCHHS
(YyHKLIHUU Ha OTPE3Ke

4.3 ITepBooGpaznas. Uaterpan

5 MHoOecTBa U JTIOTUKA
5.1 MHO»xeCcTBO, Onepanuy HaJl MHOKECTBaMU. J{lnarpaMmmsl Ditiiepa — Benna
5.2 Jloruka

6 BeposiTHOCTh 1 cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTHKA

6.2 BepositHOCTB

6.3 | KomOunaropuka

7 ['eomerpus
7.1 durypsl Ha MIIOCKOCTU
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7.2

[IpsiMble ¥ IIIOCKOCTU B TPOCTPAHCTBE

7.3 | MHOTOTpaHHUKHU
7.4 Tena v MOBEpXHOCTHU BpaIICHUS
7.5 Koopaunate! 1 BEKTOpBI
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