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1. IACHOPT PABOYEM IPOI'PAMMBI YYUEBHOI'O INPEIMETA
«MATEMATHUKA»

1.1. Ob61acTh NpuMeHeHus1 pado4eil MPOrpaMMbl

PabGouas mnporpamMmma y4eOHOro mnpeameTa SBISETCA YacThlO OCHOBHOM
npodeccuoHanbHON oOpa3zoBarenbHON nporpammbl 08.01.29 Mactep o peMoHTY
¥ 00CITY>)KMBaHHIO HH)KEHEPHBIX CUCTEM JKUTHUIIHO-KOMMYHAJIHHOTO X03sICTBA.

[Iporpamma paszpaborana B coorBerctBUM ¢ PI'OC COO, Ha ocHOBe
TpeboBanmii DenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CPEIHEro OOIIeTo
oOpa3zoBaHus.

1.2. MecTto Yy4yeOHOro mpeaMera B CTPYKType o00Opa3oBaTe/ibHOM
NMporpamMmabl

Y4eOHbIli TpenMer «MaTeMaTHKa» OTHOCHTCS K TPO(HIBHBIM y4eOHBIM
npeaMeTaM o01eo0pa3zoBaTebHON [IOATOTOBKH. YyeOHbIl npeamer
«MareMaTnKa U3ydJaeTcs Ha yriy0JeHHOM YPOBHE.

Ocoboe 3HayeHwe yueOHBIM TpeaMeT HMeeT Mpu (POPMUPOBAHUM U
Pa3BUTHH OOIIMX U MPO(ECCHOHATBHBIX KOMIIETEHIIHIH:

OK 01. Beibupars cmocobbl pemieHus 3aaad  MpodecCHOHATBHOM
JEeSTEHbHOCTU TPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM

OK 02. Hcrnonb3oBaTh COBpPEMEHHBIE CpEACTBAa IIOHMCKAa, aHalu3a H
UHTEpIpeTauu HHOpMaIK U WHOOPMAITMOHHBIE TEXHOJIOTUH ISl BHITTOJTHEHHUS
3a/1a4 mpodeccuoHaIbHOM EeATeTbHOCTH.

OK 03. [InanupoBaTh U peain30BbIBATH COOCTBEHHOE TTPO(PECCHOHATBLHOE H
JUYHOCTHOE pa3BHTHE, MPEeANPUHUMATETHCKYIO JeSITENBHOCTD B
npodeccroHaabHON cdepe, UCIOIb30BaTh 3HAHUS 110 (PMHAHCOBOM IPaMOTHOCTH B
Pa3TUYHBIX )KU3HEHHBIX CUTYyaIUIX.

OK 04. DddexktnBHO B3aMMOACHCTBOBATH M pabOTaTh B KOJUICKTHBE M
KOMaH/I€e.

OK 05. OcymiecTBiasiTh yCTHYIO W THUCBMEHHYIO KOMMYHHUKAIIMIO Ha
roCy/IapCTBEHHOM si3bike Poccuiickoit dDeneparii ¢ y4eToM OCOOEHHOCTEH
COIMAIILHOTO U KYJIbTYPHOTO KOHTEKCTA.

I[IK 1.1. BpIMOAHATH pPEMOHT W MOHTaX CHCTEM BOJOCHAOKEHMS,
BOJIOOTBEICHUS U OTOTIJIICHUSI.

CornacuHo yue6Horo turana mo npodeccuu 08.01.29 Mactep mo peMoHTy u
OOCTY)KWBAaHHIO WH)XCHEPHBIX CHCTEM J>KWJIUIIHO-KOMMYHAJIbHOTO XO3SIHCTBA
KOKIBIA O0YyJYalOMUNACS BBITTONHICT WHIAWBUAYATbHBIA TMPOCKT MO OJHOMY U3
y4eOHBIX MpPEeIMETOB 0011e00pa3oBaTEIbHON MOJATOTOBKA (B TOM YHCIE IO
VIII.01 MaremaTuka):

NunuBuayanbHblid poekT (MIpeIMeToOM He siBisieTcs) — 32* yaca.



*He BXOAMT B YUeOHYIO HAarpy3Ky oOydaromuxcs o yueoHomy mnpeamery «MaTeMaTHKa»

1.3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS Y4eOHOIr0 npeamera

B pamkax ocBoeHus conepkaHus ydeOHOro mnpeamera «MaTemaTukay,
oOecreynBaeTcss AOCTUKEHUE O0YYarOIIMMUCS JTUYHOCTHBIX, METANPEIMETHBIX U
MIPEAMETHBIX PE3YJIbTATOB:

IL1anupyemsle
pe3yabTaThl OcHoBHbIE IOKa3aTe U OLEHKHU pe3yJibTaTa
OCBOEHM
Jluunocmmuule pezyromamot, ¢ mom uucne:
B uactu -cOPMHUPOBAHHOCTh TPAXJAHCKOW TO3WIMK  OOydYaromerocss Kak
rpakIaHCKOro aKTUBHOTO M  OTBETCTBEHHOIO WJIE€HAa POCCHUHCKOrO  OOIlecTBa,
BOCIUTAHUS MPEJICTaBICHHEe O MaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHUPOBAHHS
pa3MYHBIX CTPYKTYp, SBICHHHA, MPOIELyp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMpPOCHI U JApPYroe), YMEHHE B3aUMOJEHCTBOBATh C
COIMAJIHBIMA HMHCTUTYTAMH B COOTBETCTBHH C WX (QYHKIHIMH |
Ha3HAYCHUEM.
- chOpPMHUPOBAHHOCTh POCCHMCKON TPaxTaHCKON HWACHTHYHOCTH,
B uacrn YBOKEHUSI K TMPONUIOMY W HACTOSIIEMY POCCHIICKOM MaTeMaTHKH,
IATPHOTUHYECKOT'0 | 11eHHOCTHOE OTHOILICHHE
BOCIIUTAHUSHA K  JOCTIDKEHHUSM  POCCHUCKMX  MaTeMaTHKOB M  POCCHHCKOH

MaTeMaTH4eCKON MIKOJIbI, UCIOJIb30BAHUE ITUX JTOCTHKEHUH B JIPYTrUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMUKH;

B yactu 1yxoBHO-

- OCO3HAaHME  JYXOBHBIX  IIEHHOCTEH  POCCHUICKOTO  Hapoja,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MOBEJICHUS,

HPaBCTBEHHOI'0 CBSI3aHHOTO C TMPAaKTHYECKHUM IPUMEHECHHEM JOCTIKCHHM HayKu H
BOCIIMTAHUs JIEATEIIbHOCTBIO YYEHOI'0, OCO3HAHME JIMYHOTO BKJIaJa B IMOCTPOEHUE
YCTOWYHBOTO OYIYyIIEro;
- 3CTETUYECKOE OTHOLIECHHE K MUPY, BKJIIOYAsi 3CTETUKY MaTeMaTUYECKUX
B 4acrtn 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEHICHHWH, PacCyXICHUH,
ICTETHYECKOI0 BOCIPUUMYHUBOCTD
BOCIHIMTAHUs K MaTeMaTU4YE€CKUM acCIIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;
- c¢(hopMHpPOBAaHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYeCcKHe 3HAHHS B
B uactn UHTEpecax 370pOBOr0 M 0O€30MacHOro o0pasza KU3HH, OTBETCTBEHHOE
¢usnyeckoro OTHOILICHHE K CBOEMY 3JI0POBBIO (3mopoBoe NUTaHUE,
BOCIIMTAHHS cOaaHCUPOBAHHBIN PEKUM 3aHATUI U OT/AbIXa, PeryispHas puzndeckas
aKTUBHOCTH), (U3UYECKOE  COBEPIICHCTBOBAHWE TMPU  3aHATHUIX
CHOPTUBHO-03JTOPOBUTENLHON JIESTENBHOCTBIO;
- TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TpPYIOJIOOWs, MHTEpeC K
B uactn pa3nuuHbIM cdepaM NpoPecCHOHANBHON AEITeTbHOCTH, CBS3aHHBIM C
TPyA0BOTO MaTE€MaTHKOMN
BOCIUTAHUS

U e€ MPUIOKEHUSIMU, YMEHHUE COBEPINATh OCO3HAHHBIN BHIOOp Oymymiei
npodeccMi W peaM30BBIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTD u CII0OCOOHOCTD
K MaTeMaTHYECKOMY 00pa30BaHHUIO U CaMOOOPa30BaHHUIO Ha MPOTKCHUN
BCEH KHM3HHM, TOTOBHOCTH K AKTUBHOMY Y4YacTHIO B PpCIICHUU
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MMPAaKTUYCCKUX 3ada4 MaTeMaTH4EeCKOM HAIpaBJICHHOCTU,

B yacTn
IKO0JIOTrNYeCKOro
BOCIIUTAHUA

- c(OPMHPOBAHHOCTH SKOJIOTUYECKON KYJIbTYPbI, TOHUMAHUE BIUSHHSI
COLIMAJIbHO-3KOHOMMUYECKUX IIPOLIECCOB HAa COCTOSIHUE NPUPOJHOW U
COLIMAJIBHOM CpeJibl, OCO3HAHME IVI00ATLHOTO XapaKTepa 3KOJOTHYECKUX
npo0OsieM, OpUEHTAalMsl Ha NPUMEHEHUE MaTeMaTHMYeCKUX 3HAHUM Ui
pemieHust 3ama4 B OONACTH OKPYKAIOLIEH Cpenbl, IUIAHUPOBAHHE
IOCTYIIKOB U OIIEHKM MX BO3MOJKHBIX IOCIEACTBUM IS OKpYKarolleu
CpeJibl;

- c(OpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLLETO
B 4acTH HEHHOCTH | copeMeHHOMY YPOBHIO Pa3BHTHS HAYKM M OOIIECTBEHHOH IPAKTHKH,
Hay1HOro IIOHUMaHHE MaTeMaTHYECKOU HayKU
MO3HAHHUA Kak cdepbl 4YeNOBEYECKON JEeSATEIHHOCTH, JTAaloOB €€ pPa3BUTHS U
3HAUUMOCTH /IS Pa3BUTHUS  IUBWIM3AILMM, OBJIAJCHHUE  S3BIKOM
MaTeMaTUKd M MaTeMaTHYecKON KyJIbTypoW Kak CpPeICTBOM MO3HAHHS
MHpa, TOTOBHOCTb OCYLIECTBJISITh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JeSITeNIbHOCTh MHJIMBUIYyaJIbHO U B TPYIIIIE.
Ilnanupyemsle
pe3yaBTATHI OcHoBHbIE OKa3aTeIH OLIEHKHU pe3yJibTaTa
OCBOEHHU

Memanpeomemmnule pe3yibmamot, 6 mom Hucjie:

1. YuuBepcajibHbIe YyueOHbIE MO3HABATEIbHbBIE 1€l CTBUA

Ba3oBLie
JOru4ecKue
nefcTBus

- BBIABIITH M XapakTepH30BaTh  CYIIECTBEHHBIC  INPH3HAKU
MaTeMaTH4ecKuX OOBEKTOB, MOHATHH, OTHOIICHUN MEXAY IMOHSITUSMH,
(bopmynrpoBaTh OIpeeICHUs HOHSTHH, yCTaHABJINBATh
CYIIIECTBEHHBIM MPHU3HAK KJIacCU(PUKAIIUKA, OCHOBAHHS JJIsi 0000IICHHS
Y CPaBHEHHSI, KPUTEPHUHU TIPOBOIUMOTO aHAIIN3a,

- BOCIPHHUMATH, (GOPMYIUPOBATH W NPEOOPA3OBBIBATH CYXKJICHHUS:
YTBEPJMUTEIbHBIE W OTPHUIIATENIBHBIC, CAMHUYHBIC, YacTHbIE M OOIIHe,
YCIIOBHBIE;

- BBUBJIITH MaTeMaTH4YeCKHUE 3aKOHOMEPHOCTH, B3aHMMOCBS3H U
npotuBopeurst B (aKTax, NaHHBIX, HAONIOACHHUSAX U YTBEP)KICHUSX,
npeaiarath KPUTEPUH
IS BBISIBJIICHHSI 3aKOHOMEPHOCTEH 1 IPOTHBOPEYNIi;

- JIe7IaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U
VHyKTHBHBIX YMO3aKIIOUCHUH, YMO3aK/ITIOYCHHUH 110 aHAJIOTHH;

- TOPOBOAUTH CaMOCTOSITENFHO JIOKAa3aTeNIbCTBA MAaTEMaTHUECKHX
yTBEpXJIeHUH  (IpsAMBIE W OT  TNPOTHBHOTO),  BBICTPAaMBATh
apryMeHTaluIo, MIPUBOJNTH pUMeEpbI
Y KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXAEHUS U BBHIBOJIBI;

- BBIOMpaATh croco0 pemieHust yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO
BapUaHTOB pELICHUs, BbIOMpaTh Hambosiee MOIXOAALINN ¢ yd€ToM
CaMOCTOSITEJIbHO BbIJICTIEHHBIX KPUTEPUEB).

BasoBble
HCCJIed0BATEILCKHE
aelcTBUA

- HCIOJb30BaThb BOIPOCHl KaK MCCIEA0BATENbCKUI HHCTPYMEHT
Mo3HaHUA, (OPMYIUPOBATH BOIPOCH], (UKCHPYIOLINE MPOTHBOPEUUE,
npobsemMy, yCTaHaBIUBaTh KCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMeHTHPOBAaTh CBOIO MO3UIUI0, MHEHHUE;

- IpPOBOAWUTH CAMOCTOATEIBHO  CILNIAHUPOBAHHBIM  3KCIIEPUMEHT,
UCCIIEIOBAHUE N0 YCTAHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOTo
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00BeKTa, SBJICHUS, TWPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXKIY
00BEKTaMU, SIBJICHUSMH, ITPOIECCAMH,

- caMOCTOSATeNnbHO (opMynIupoBaTh OOOOIIEHUS W BBIBOABI IO
pe3yabTataM TPOBENEHHOTO HAONIONEHHS, WCCIIEIO0BAHUS, OLICHUBAThH
JIOCTOBEPHOCTD TMOJIYY€HHBIX PE3yJbTaTOB, BEIBOJOB M 0000IICHUI;

- MPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIJIBUTATh
MPEATNOJI0KEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBHUSX.

PaGora ¢
uHopManuei

- BBIABJIATH JeUIHUTHI WHPOPMALWHU, TAHHBIX, HEOOXOIUMBIX IS
OTBETa Ha BOIIPOC U Ul PELICHUS 3a1a4H;

- BbIOMpaTh WHGPOPMAMIO W3 HWCTOYHHKOB DA3UYHBIX THIIOB,
AHAJIM3HUPOBATH, CUCTEMaTU3UPOBATh " MHTEPIPETUPOBATH
HMH(}OpMaIINIO pa3TUYHbIX BUJOB U (POPM MpeCTaBICHMUS;

- CTPYKTYpUpOBaTh HMH(OpMAIMIO, MPEACTaBIATh €€ B pa3IMYHBIX
(hopmax, MIUTFOCTPUPOBATh I'paUUECKH;

- OLEHUBaTh HAAEKHOCTh HMH(POpPMALIMM TIO  CAMOCTOSATEIHHO
c(OpMyITUPOBAHHBIM KPUTEPHUSIM.

2. YHuBepcabHbIE K

OMMYHHKATUBHBIC lIeﬁCTBHﬂ

OO0menne

- BOCIpPUHMMATh U (OPMYIUPOBATH CYXKIEHHS B COOTBETCTBHUM C
YCIOBUSAMH U LEIAMH O6HIGHI/I5[, SCHO, TOYHO, T'PaMOTHO BBIpaXXaTb
CBOIO TOYKY 3pCHHUA B YCTHBIX
" IMMUCbMCHHBIX TCKCTaX, JaBaTbhb MOACHCHUA IO XOO4Yy PCIICHUA 3aa4u,
KOMMEHTUPOBATh MOJYYEHHBIN pPe3yibTaT;

- B X0/ic OOCY)XJICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMO
TEMBI, IPOOJIEMBI, PEIIaeMO 3a]auM, BHICKA3bIBATh HJICH, HAICJICHHbIC
Ha TIOMCK pEIICHUS, COMOCTaBIATh CBOWM CYXICHHUS C CYXKICHHSIMH
JIPYrUX YYaCTHUKOB JHajiora, OOHAapY)KMBAaTh pa3IMYHe U CXOJICTBO
TO3MIINI, B KOPPEKTHOW (opMe (GopMyaupoBaTh pa3zHOTIIACHS, CBOU
BO3PaKECHHS,

- TPEACTaBIATH PE3YJbTaThl PEHICHHS 3a/laud, JKCIIEPHMEHTA,
UCCIICIOBAHMS, IPOEKTa, CaMOCTOSITEJIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUSI C Y4Y€TOM 3a1a4 TMpe3eHTalud M OCOOCHHOCTEH
ayJIMTOPHH.

CoBMecTHAN
JeATeJHLHOCTH

- TIOHMMaTh W WCIOJIb30BaTh TPEUMYIIECTBA KOMAaHIHOH W
VHIMBUIYAJIbHOW pabOThl NpU PEIICHUH YYEOHBIX 3alad, NMPHHAMATh
IeJIb  COBMECTHOM  JICATENbHOCTH, IUIAHUPOBATh  OPraHH3AIHIO
COBMECTHOM paboThl, paclpenesiaTh BUAbI paboT, JIOrOBapUBaTHCS,
oOcykJgaTh Tpolecc M pe3ynbrar paboThl, 00001IaTh MHEHUs
HECKOJIbKUX JIFOJICH;

- y4acTBOBaThb B TIpyHmoBbIX (opmax paboTel (0OCykaeHus, oOMeH
MHECHHH, «MO3TOBBIC WITYPMbI» W HWHBIC), BBINOJHATH CBOI 4YacTh
pabOTBl ¥ KOOPAMHHUPOBATH CBOU JCHCTBUS C JAPYTHMH WICHAMH
KOMaH/bl, OLIEHWBATh KAYECTBO CBOETrO BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEepUsiM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBUSI.

3. YHuBepcaJbHbIe P

CryJIsiTUBHLIC aeHCcTBUA

Camoopranm3amusi | - COCTaBIIATH IJIaH, AITOPUTM PELICHUS 331a4H,
- BBIOMpaTh cHoco0 pemeHus ¢ y4€TOM MMEIOIIMXCS PecypcoB H
COOCTBEHHBIX BO3MOYKHOCTEH,
- apryMeHTHpOBaThb U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM
HOBOH MH(OpPMAIIUH.

CaMOKOHTPOJIb - BJIQJIETh HAaBBIKAMHU [I03HABATEIbHON peduieKCuu Kak OCO3HAHMS

COBCPHIACMBIX JIENCTBUI U MBICTIMTEIIbHBIX IIpONECCOB, UX PC3YIILTATOB,
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BIaJEeTh CHOCOOAMM CaMOIPOBEPKH, CAaMOKOHTpOJS IIpolecca U
pe3ysibTaTa peluieHusl MaTeMaTHYeCKOM 3a1auy;

- IPEABUIETH TPYIHOCTH, KOTOPBIE MOI'YT BO3ZHHUKHYTDH IIPH PELICHUU
3ala4v, BHOCHUTb KOPPCKTUBLI B JCATCIBHOCTbL Ha OCHOBC HOBBIX
O6CTO$ITGJH>CTB, JaHHBbIX, HaﬁHeHHLIX OHII/I60K, BBISIBJICHHBIX
TPYIHOCTEN;

- OOCHHUBATb COOTBCTCTBUEC PE3yjibTaTa LCIH KW YCIOBUIAM, OOBICHATH
IMPUYIKUHBI JOCTHXXCHUSA HUIJIM HCIJOCTUKCHUA PE3YJIbTATOB ACATCIBHOCTH,
HAXOJIUTh OMMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

Ocnoenvle nokazamenu OUECHKU npedmemublxpes*yﬂbmamos:

1) cBOOOIHO OTEPHPOBATH MOHATHAMH: PAIHOHAIBLHOE YHCIO0, OCCKOHEYHAs MEPUOIUYECKas
IpoOb, MPOLEHTHI, UPPAIMOHATFHOE YHCIIO, MHOXKECTBA PALMOHAIBHBIX M JICHCTBUTEIHHBIX
9HceNl, MOAYJb JICHCTBUTENBHOTO YHCIA; TPUMEHATh OPOOM M TPONEHTHI IS PElIeHHS
NPUKIAIHBIX 337a4 W3 pPa3IM4yHBIX OTpaciedl 3HAaHUM W pPEAIbHOW >KU3HU; IPUMEHSTh
npuOIMKEHHBIE BBIYMCICHHS, TpaBWJa OKPYIJICHWS, TPUKUAKY W OIEHKY pe3yabTara
BBIUMCIICHUH; CBOOOJHO ONEpPHPOBATH TIOHSATHEM: CTENEHb C [EJbIM  IOKa3aTeleM,
WCTIONB30BaTh MOAXOMAIIYI0 (GOpMy 3amuCH JACHCTBUTEIBHBIX YHCEN Ul  PElICHHS
MPAaKTUYECKUX 3a7ad W TPEICTaBICHUS JAHHBIX; CBOOOIHO OIEPHPOBATH TIOHSATHEM:
apru(METHIECKII KOPEHb HATYPaIbHOM CTENEHH; CBOOOHO OTIEpUPOBATH MMOHITHEM: CTEIICHD C
pamroHaTBFHBIM  TOKa3aTelieM; CBOOOJHO OINMEpUpoOBaTh MOHATHSAMH: Jorapudm ducra,
JECATUYHbIE W HaTypalbHBbIe Jorapu(MbI; CBOOOJHO ONEPUPOBATH TOHSATHAMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOIO apryMeHTa; ONEepHpOBaTh HOHATUSAMH: APKCHHYC,
apKKOCHHYC M apKTaHI€HC YMCIOBOTO ApTyMEHTA.

2) cBOOOJHO OTIEPUPOBATH MOHATUSMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, PAaBHOCUIILHBIC
YPaBHEHMsI U YpaBHEHUA-CIEJCTBHS, PABHOCWIbHBIC HEPABEHCTBA; IPHUMEHATh pa3IUyHbIC
METO/Ibl PEIICHUs PAlMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX YpAaBHEHHH, MPUMEHITh METOJ
MHTEPBAJIOB Ul PEIIECHUs] HEPaBEHCTB; CBOOOJHO OIEPUPOBATH MOHATUAMHU: MHOIOWIEH OT
OJIHOW MepEeMEHHON, MHOTOWIEH C LeJIbIMU KO3 PUIIMEHTaMH, KOPHU MHOI'OWIEHA, IPUMEHATh
JieICHMe MHOIOWIeHa Ha MHOTOWIEH C OCTaTkoM, TeopeMy besy um Teopemy Buera s
pemieHust 3azad;  CBOOOJHO ONEPUPOBATH IOHATHSAMM: CUCTEMAa JIMHEHHBIX YpaBHEHU,
MaTpula, ONPEAEIUTENb MATPULBl 2 X2 U €ro IreoOMEeTPUYECKUH CMBICIH, HCIO0JIb30BaTh
CBOMCTBa onpenenuTens 2 X 2 s BBIYUCICHUS €ro 3HaYeHHUs, IPUMEHATh ONPEACIUTENH Ui
pelIeHus] CHUCTEeMBbl JIMHEHHBIX YpaBHEHUI, MOJEIMPOBATh peallbHble CUTYyallUUd C MOMOIIBIO
CHCTEMBbl JMHEHHBIX ypaBHEHUH, HCCIEeI0BaTh INOCTPOCHHBIE MOJIENIN C MOMOILIBIO MAaTpUl] U
onpenenurTeneif, WHTEPIPETHUPOBATh IMOJYYEHHBIM pe3yiapTaT; HCIHOJIb30BaTh CBOICTBA
JNEUCTBUH C KOpPHAMHU sl NIpeoOpa3oBaHUs BBIPAKEHUM; BBINOJIHATH IpeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHUH, COAEPIKALINX CTENEHU C PallMOHAIbHBIM I0KA3aTesIeM; HCII0JIb30BaTh
cBoiicTBa Jorapu(mMoOB i1 MpeoOpa3oBaHMs JIOTapU(PMUUYECKUX BbIpAXKEHUH; CBOOOIHO
OIIEPHPOBATH MOHATUAMU: UPPALMOHANIBHBIE, [TOKa3aTeIbHbIE U JIOTapu(MUUECKUE YPaBHEHHUS,
HaXOJUTh MX PEIIEHUS ¢ MOMOIIBI0 PAaBHOCHUJIBHBIX MEPEXOJIOB MM OCYILECTBIISAS MPOBEPKY
KOpHEH; MpHUMEHATb OCHOBHbIE TPUTOHOMETpHUECKHE (GOpMYNIbl i MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUM; CBOOOJHO OMEPHPOBATh MOHATHEM: TPUTOHOMETPUYECKOE
ypaBHEHHE, MPUMEHATb HEOoOXoauMmble (OPMYNIbI A  pPEUIeHHs OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YpPaBHEHUH; MOJEIMPOBATH pEalbHbIE CHUTYallMM Ha s3bIKE anreOpsbl,
COCTaBJIATh BBIPAKEHMsI, YpPAaBHEHMs, HEPAaBEHCTBA II0 YCIOBHUIO 3a/aud, HCCIEN0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM amIapara ajreOphl.

3) cBOOOIHO OMEpPHPOBATh MOHATHAMH: (YHKIUS, CIOCOOBI 3a7aHHs (YHKIMH, B3aUMHO
oOpatHble (YHKIUH, KOMNO3ULUSA (GYHKUUH, rpaduK (yHKUUHU, BBIIOIHATH 3JIEMEHTApHbBIE
npeoOpazoBanusi TpadukoB (YHKIM; CBOOOJHO ONEPUPOBATH TOHATUSMU: OO0IACTh
ONpe/ielieHuss M MHOXKECTBO  3HaueHUH  (QyHKUMM, HyaM (QYHKIMHM, TPOMEXKYTKH
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3HAKOMOCTOSIHCTBA; CBOOOJHO ONEPUPOBATh MOHATHAMH: 4YETHBIE M HEu€THBIE (DyHKIMH,
nepuoandeckue (QPyHKINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl 1 MUHUMYM bI
GbyHKIMYM, HauOOJbIlee W HAWMMEHbIIEE 3HAYeHHWE (QYHKIMM Ha MPOMEXKYTKE, CBOOOIHO
OTIEPHPOBATH NOHATHAMHM: CTETICHHAs! (PYHKIUS C HATYypaJbHBIM U IIeJIBIM IIOKa3aTeneM, rpaguk
CTeNeHHON (PYHKIMM ¢ HaTypaJbHBIM H IIEJIBIM IOKa3aTeieM, rpaduk KOpHS n-0i CTeTeH! Kak
¢GbyHKIMU OOpaTHOW CTEMEHW C HaTypaJbHBIM II0Ka3aTeleM; OIEPUPOBATh MOHATHSIMHU:
JTUHEWHas, KBaJpaTHYHas W JpoOHO-TMHEHHAas (YHKIUH, BBIIOJIHATH DIEMEHTApPHOE
WCCIIE/IOBAaHUE M TOCTPOCHHWE UX TpaduKOB; CBOOOIHO ONEPHUPOBATH TMOHATHUSIMHU:
nokaszaTenpbHas U JorapupmMuueckas (QyHKIHH, UX CBOWCTBA M TpadMKH, MCIOIb30BaTh HX
rpaduKy Ui peleHus] ypaBHEHUH; CBOOOJHO OTIEPHPOBATH MOHATUSMU: TPUTOHOMETPHUYECKAS
OKPY)KHOCTb,  OIpEAEJICHHE TPUTOHOMETPUUECKUX (DYHKUMH  YHCIOBOTO  apryMeHTa;
UCIO0JIb30BaTh Trpa@uku (QYHKIUN Uil UCCIIEOBaHMUSI MPOIECCOB M 3aBUCUMOCTEH NpH
pelIeHny 3a7ad U3 JpYrux y4eOHbIX MPEIMETOB U pealbHOM KHU3HHU, BBIpaKaTh (opMyiaamMu
3aBHUCHUMOCTH MEX]ly BEJIMUYNHAMU;

4) cBOOOJHO OINEPUPOBATH MOHATHIMHU: apu(MeTHYecKass U TEeOMETpHUECKas MpPOrpeccus,
0eCKOHEYHO yObIBaroOIIasi TeOMEeTpUYEeCcKasi pOrpeccusi, IMHEHHBIA U SKCIIOHEHIIUAJIbHBIN pOCT,
(dbopMyIa CIOKHBIX MPOIEHTOB, UMETh MPECTaBICHUE O KOHCTAHTE; UCMHOJIb30BaTh MPOrPECCUN
JUIS pelIeHMs] pealbHbIX 33/a4 MPHUKIATHOTO XapaKTepa; cBOOOJIHO ONEpUpOBaTh MOHATHUIMU:
MIOCJIEIOBATEBLHOCTD, CIOCOOBI 33/JaHUS TIOCIIEI0BATEIbHOCTE, MOHOTOHHBIE U OTPAHUYEHHBIE
MIOCJIEIOBATEILHOCTH, IOHUMATh OCHOBBI 3apOKJICHHSI MaTeMaTHUECKOTr0 aHallu3a Kak aHajlu3a
OECKOHEYHO MaJbIX; CBOOOJHO ONEpUPOBATh MOHATUSMU: HEMPEPHIBHbIE (DYHKIUH, TOUYKU
paspeiBa rpaduka GyHKIHMA, acUMOTOTH rpaduka (QYHKUMH; CBOOOJHO OIEPUPOBATH
NOHATHEM: (DYHKLUS, HENPEPhIBHAS HAa OTpE3Ke, MPUMEHATh CBOMCTBA HENPEPBIBHBIX (QYHKLUI
IVl pelleHus 3ajgad; CBOOOJHO ONepHpOoBaTh HMOHATHAMM: IE€pBas U BTOpas MPOU3BOJHBIC
GyHKIMY, KacaTeslbHas K TpapUKy (QYHKIUHU; BEIYUCIATE IPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOTO W KOMIIO3MIMM JIBYX (YHKLUMH, 3HaTh IMPOU3BOJHBIE IEMEHTAPHBIX (YHKLUH;
UCIOJb30BATh T€OMETPUUECKUH U (PU3UUECKUI CMBICI POU3BOJHOM sl peLIeHHs 3aau.

5) cB0OOOJHO oOIEpHPOBATH MOHSATUSMH: MHOXECTBO, ONEPAlMd HAJ MHOXXECTBAMH;
HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapar Uil ONUCaHWs PEaJbHBIX IIPOLECCOB H
SBJICHUM, TIpU PELICHUH 3a7ad4 K3 JPYyrux y4eOHBIX NPEIMETOB; CBOOOJHO OINEpUpPOBAThH
MOHATUAMM: OIpPENEICHUE, TEOpeMa, YPAaBHEHHME-CIEACTBHE, CBOMCTBO MAaTEMaTH4ECKOIO
00BEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

6) cBOOOIHO OIEPUPOBATH HOHITHIMU: HATYPAJIbHOE M LEN0E YKCIIO0, MHOKECTBA HATYPaIbHBIX
U LIEeJIBIX YUCEeJl, UCOJIb30BaTh Npu3Haku aeaumoctH uenbix unces, HOJ[ u HOK nHarypanbHbIx
qucen A1 pelieHus 3a1ad, IPUMEHTh anroput™ EBkinnaa; cBOOOAHO onepupoBaTh MOHATUEM
OCTaTKa 110 MOJYJIIO, 3allMChIBaTh HATYPAJIbHBIE UMCIIA B PA3JIMYHBIX ITO3ULIMOHHBIX CHUCTEMAX
CUUCIIEHUS; CBOOOJHO OINEpUPOBaTh MOHATHAMU: KOMIUIEKCHOE€ 4YHCIO M MHOXECTBO
KOMIUIEKCHBIX ~ YHCEJ, HpPEACTaBIATh KOMIUIEKCHbIE 4YHCla B  anredOpauyeckod
TPUTOHOMETPHUUECKON (popMe, BBIMOIHATh apuPMETHUYECKUE ONEepalMi ¢ HUMH U U300pakaTh
Ha KOOPJAMHATHOM INIOCKOCTH.

7) cBOOOTHO OIIEpUpPOBATH HNOHATHUSIMHU: UppalOHaJbHbIE, IIOKa3aTelIbHbIE
U JorapuMuUyYecKe HEpaBEHCTBA, HAXOJIUTh HX PELIECHHs C MOMOIIBI0 PABHOCHUIIBHBIX
NEPEX0/I0B; OCYILECTBIATh OTOOp KOpHEH NpU PElIeHHH TPUTOHOMETPHUYECKOTO YpaBHEHMS,
CBOOOJTHO ~ ONEpUpPOBATH  MOHATHEM TPUIOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHATh
Heo0XoAuMble (HOPMYIBI AJISl PELICHHsS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJTHO ~ OmepupoBaTh  MOHATHUSMM:  CHUCT€Ma U COBOKYNHOCTb  ypaBHEHUH
1 HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIICICTBUS, HAXOAUTH PELIEHUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAJIbHBIX, HPPALMOHAIBHBIX, MOKa3aTeJIbHBIX M JOTapH(PMHUUECKHX
YPAaBHEHUN M HEpPaBEHCTB; pellaThb palMOHAIbHbIE, HPPAalMOHAIBHBIE, IOKA3aTENIbHBIE,
norapu(pMUUECKUe U TPUTOHOMETPUUECKUE YPaBHEHUS U HEPABEHCTBA, COJAEPIKaIlINe MOIYIH U
napaMeTpbl; NPUMEHATh rpaduyeckue METOAbl A pelIeHHs YpaBHEHHH W HEpaBEHCTB,
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a TaKkKe 3aJjad C IapamMeTpaMH; MOJEIHUPOBATh peajbHbIe CUTYallMM Ha SI3bIKE aireOphl,
COCTaBJISATh BBIPAKEHHUS, YPABHEHMs, HEPABEHCTBA M MX CHUCTEMBl [0 YCIOBHUIO 3aJlauH,
UCCIIEI0BAaTh MOCTPOCHHBIE MOJIETN C UCIOJIb30BaHUEM armapara aireopsl, HHTEPIPETHPOBAThH
IIOJTY4ECHHBIN pe3ysbTar.

8) crpouth rpadMKi KOMIO3HLIUHK (YHKIHMHA C TMOMOIIBIO 3JIEMEHTAPHOTO HCCICIOBAHHS M
CBOMCTB KOMIO3WIMH JBYX (GYHKIHH; CTPOUTh TEOMETPHUYECKHE OO0pa3bl YpaBHEHHH H
HEPABEHCTB HAa KOOPAMHATHOW IJIOCKOCTH; CBOOOJHO ONIEPUPOBATH MOHATHAMH: Tpaduku
TPUTOHOMETPHUYECKUX (PYHKIUH; MPUMEHATh (YHKIMH IJIi MOACIHPOBAHUS M HCCIICTOBAHHS
peaJIbHBIX MTPOLIECCOB.

9) wucmosB30BaTh MPOM3BOAHYIO ISl  MCCIENOBaHUS (DYHKIMM HAa MOHOTOHHOCTB
U 3KCTPEMYMBbI; HaXOIUTh HauOOJblllee U HaUMEHbLIee 3HaYeHHs] (YHKIMM HENpephIBHON Ha
OTpe3Ke; UCIOJIB30BaTh MIPOU3BOHYIO JUISl HAX0XKACHUS HAMITYUIIEro PEelIeHUs B IPUKIAIHBIX,
B TOM YHCJI€ COIIMAIbHO-3KOHOMHYECKUX, 3ajjauax, Jjs ONpPEesIeHNUsl CKOPOCTU U YCKOPEHUs
mpouecca, 3agaHHoro ¢opmynoil wiM rpadukoM; CcBOOOJHO ONEPUPOBATH MOHATUSMU:
nepBooOpa3Hasi, ONpeIeIEHHbIN HHTErpajl, HAXOAUTh NEPBOOOPA3HbBIE AIEMEHTAPHBIX (PYHKIUI
Y BBIYUCIATH UHTErpai 1o popmyne Herorona—JIeitOHM1Ia; HaXOJUTh IJTOIAH MIIOCKUX (GUTYP
n OoOBEMBI TEN C TMOMOIIBI0 HWHTETpala; HWMETh TPEJCTaBIEHUE O MaTeMaTHYeCKOM
MOJENUPOBAHUN Ha TpUMEpe cocTaBleHus AuddepeHnaNbHbIX YpaBHEHUN; pemnarhb
MPUKJIAIHBIE 3a7aud, B TOM YHUCIIE COLMAIbHO-?PKOHOMUYECKOTO M (U3UYECKOTO XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOTo aHaJIN3a.

10) cB0OOIHO OMEpHUPOBATH OCHOBHBIMU MOHSATHSIMHU CTEPEOMETPHUU IMPU PEUICHUHU 33134 |
MIPOBEJIEHUN MaTEeMAaTUYECKUX PACCYXKICHUN; MPUMEHATh aKCUOMBI CTEPEOMETPUH U CIIEICTBUSA
U3 HUX NpU pELICHUHM T€OMETPUUECKUX 3a/ad; KJIacCU(PHUIMPOBATH B3aUMHOE PACIIOJIOKEHUE
IpSIMBIX B IPOCTPAHCTBE, INIOCKOCTEH B MPOCTPAHCTBE, MPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C YrilaMH B IPOCTPAHCTBE:
MEXJly NpsMBIMU B NPOCTPAHCTBE, MEXJY NPSMONW U IJIOCKOCTHIO; CBOOOJHO ONEpUPOBATH
MOHATUSAMH, CBA3aHHBIMH C MHOTOI'DaHHMKAaMM; CBOOOJHO paclo3HaBaTb OCHOBHBIE BH/JIbI
MHOTOTPaHHUKOB  (Mpu3Ma, TNHUPaMHIa, MPSMOYTrOJBHBIA  MapajuleNienuren,  Kyo);
KJaccu(uIUpoBaTh MHOTOI'PDAaHHMKH, BBIOMpass OCHOBaHMA Ul KiacCU(UKALMHM; CBOOOIHO
OIIEpUPOBATH NOHATHUIMM, CBSI3aHHBIMU C CEYCHHEM MHOTOI'PAaHHUKOB IUIOCKOCTBIO; BBIIIOJIHATH
napajjiesIbHOe, LEHTPalbHOE U OPTOIOHAIBHOE IPOEKTUPOBaHUE GUIYp HA IJIOCKOCTb,
BBIMOJIHATE M300pakeHUst GUryp Ha IUIOCKOCTH; CTPOUTh CEYEHHUS MHOTOIPAaHHUKOB
pa3IUYHBIMU METOJAMH, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (GUryp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYMCIATH IUIOLIAJM IOBEPXHOCTEH
MHOTOI'PaHHUKOB (IIpU3Ma, NUPaMUIa), TEOMETPUYECKHX Tel C IpUMEHEHHEeM (QopMyi;
CBOOOJTHO ~ ONEepUpoBaThb HOHATHSAMM: CHMMETPUST B  IPOCTPAHCTBE, ILIEHTP, OChb
U IJIOCKOCTh CHUMMETPHUM, LEHTP, OCb M IUIOCKOCTb CHMMETpUU (Uryphl; CBOOOIHO
OIEpUPOBATh NOHATHUSAMHU, COOTBETCTBYIOLUIMMH BEKTOpPaM M KOOPAMHATaM B IIPOCTPAHCTBE;
BBIIIOJIHATh JCUCTBMS HaJ BEKTOpaMH; peIllaTh 3aJa4yd Ha JI0KA3aTeIbCTBO MATEMAaTUYECKUX
OTHOIICHUH M HAXO0XJIECHUE T'€OMETPUYECKUX BEIUYMH, IIPUMEHSsS W3BECTHBIE METOIBI IIPU
pELIEHNH MaTEMaTUYECKHUX 3a7ad MOBBIIIEHHOTO U BBICOKOI'O YPOBHS CJIOKHOCTH; IPUMEHSTH
IIPOCTENIINE TNPOTPAaMMHBIE CPEACTBA M DIIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPH
peLIeHNH CTEPEOMETPHUUECKUX 3a/ad; HM3BIEKaTh, MPeoOpa3oBbIBATE U HHTEPIPETUPOBATH
MHGOPMAIIHIO O MPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTeKax
U PHUCYHKaXx; NMPUMEHATH IOJIyYEHHBIE 3HaHMS Ha NPAKTUKE: CPaBHUBATh M aHAIU3UPOBATh
peaJIbHbIE CUTyallud, IPUMEHATh MW3YYEHHBIE IIOHATHS B IIPOLECCE IIOMCKA PEIICHUs
MaTeMaTH4eCcKl C(HOPMYJIUPOBAHHOW MpPOOJIEMBbI, MOJENIHUPOBATh peajbHbIE CUTYaIHH
HAa A3BbIKE T€OMETPUH, UCCIIE0BATh IOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM F€OMETPUUECKUX
NOHATUH W TeopeM, ammapara anreOpbl, pemaTh MpPaKTHUYECKHe 3a7ayd, CBS3aHHBIE C
HaXOXXJICHUEM TIeOMETPUYECKUX BEIMYMH, HMETh MpPEJCTaBICHUS OO0 OCHOBHBIX JTamax
pa3BUTHS TEOMETPUH KaK COCTaBHOM yacTu (yHIaMeHTa pa3BUTHsI TEXHOJOTHH.
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11) cBOOOIHO ONEpPHUPOBATH IMOHSATHSIMH, CBS3aHHBIMH C LWJIMHAPHYCCKOW, KOHUYECKOW H
cepruuecKkoil MOBEPXHOCTAMH, OOBACHATH CIOCOOBI IMOJYYEHHUS; ONEPHPOBATH MOHATUSIMH,
CBSI3aHHBIMHU C TEJIaMU BpALICHHS: IMIMHAPOM, KOHYCOM, c(epoil M IapoMm; pacro3HaBaTh
Tena BpameHus (IWIMHApP, KOHyC, cdepa W map) U OOBSICHATH CIOCOOBI IMOJYYCHUS Tel
BpalleHus; KJIacCH(PUIMPOBATh B3aUMHOE PACIOJIOKEHUE cepbl M TUIOCKOCTH; BBIYHCIATH
BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpamleHHs, 00bEMBI U TUIONIAM TIOBEPXHOCTEH
MHOTOTPaHHUKOB M TEJ BpAIIEHHs, TEOMETPUIECKUX TN C NMpUMEHEeHHEeM (opMys; cBOOOIHO
OTIEPHPOBATH MOHATUSMH, CBSI3aHHBIMH C KOMOHMHAIIUSIMH TEJNl BPALCHUS U MHOTOTPAHHUKOB:
MHOTOTPaHHHUK, BIHCAaHHBI B cdepy W ommcaHHBIA OKolO cdepsl, cdepa, BUHCAHHAS B
MHOTOTPaHHUK WJIM TEJO BpAIIEHUS; BBIYUCISATH COOTHOIICHUS MEXKIY IUIOIIASIMH
MOBEpPXHOCTEH U 00bEMaMU TNMOAOOHBIX Tel; M300pakaTh M3ydyaeMble (DUTYPBI, BBIIOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEXKHU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUJ CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHHUs TeJNl BpPAIICHUS; M3BJICKATh, MHTEPIPETUPOBATh U NPeoOPa30BHIBATH
WH(GOPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPUIECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTekKax
Y PHCYHKAaX; CBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IMPOCTPAHCTBE; BBHITOIHATH ONEPAIIH
Ha/I BEKTOPAMH; 33J1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapPTOBOW CHCTEME KOOPAWHAT; peIiaTh
TeOMETPUYECKUE 3a7a4l Ha BEIYMCIICHUE YTIIOB MEXKy MPSIMBIMU | IJIOCKOCTSIMH, BBIYHCIICHHE
paccTOsIHU OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha NPHMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTOJa TIPH PEIICHUH; CBOOOJHO OIEPUPOBATH TMOHATHSMH, CBS3aHHBIMUA C JBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA MBW)KCHUI; BBIMOIHATh H300paKEHNUST MHOTOTPAHHUKOM U TeJ
BpalleHus PU NapaieIbHOM MEepPeHoCce, IEHTPATbHONH CUMMETPHH, 3ePKAITBHOW CHMMETPHH,
MIPH TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOI00UST; CTPOUTH CEYEHUSI MHOTOTPAHHUKOB
U TeJ BpaIleHUs: CeUeHUS IINHpa (apauieIbHO U MEePIEeHIUKYISIPHO OCH), CEYEHHS KOHyca
(mapanyenbHOE€ OCHOBAHHMIO U MPOXOJSIEe 4Yepe3 BEpIIMHY), CEUeHHUs IIapa; HCIOJb30BaTh
METO/Ibl TIOCTPOEHUSI CEUYEHUN: METOJl CJeIOB, METOJ] BHYTPEHHErO MPOEKTUPOBAHUS, METO]
MepeHoca CeKylleld IUIOCKOCTH; JO0Ka3blBaThb T'€OMETPUYECKUE YTBEPXKACHUSA; HPUMEHSTDH
reoMerpuueckue (akTbl A7 pEHIeHHs] CTEPeOMEeTPUYECKUX 3a/ad, IPeAroararoinmx
HECKOJIBKO I1Iar0oB PELICHUS, €ClIM YCIOBUSl MPUMEHEHMsI 3aJjaHbl B SIBHOM U HEsIBHOU (opme;
pemiath 3aJauyd  Ha JI0OKa3aTeIbCTBO MATEMAaTHMYECKUX OTHONICHHMM M HaxOoXICHHE
F€OMETPUYECKUX  BEJIMYMH; [PUMEHSATh IPOrpaMMHBIE  CpPEACTBA U 3JIEKTPOHHO-
KOMMYHHMKAIIIOHHbIE CHUCTEMBbl MPH pEIICHUU CTEPEOMETPUYECKUX 3a/]ay; IPUMEHSThH
MOJIyYeHHBbIE 3HAHUS HA MPAKTUKE: CPaBHHUBATh, AHAJIW3UPOBATh W OICHUBATh peajbHbIC
CUTYaIlMH, IPUMEHATh U3yUCHHbIE MOHATHUS, TEOPEMbI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eCKu CPOPMYITHUPOBAHHON MPoOIEMBI, MOJAETUPOBATH PEATbHBIE CUTYALUU HA SI3bIKE
TreOMETPHH, UCCIIEA0BAaTh MOCTPOCHHBIE MOJIETN C UCIOJIB30BAHUEM F€OMETPUUYECKUX MOHITHIMA
U TeopeM, ammapara anreOpbl, pemarh MPaKTUYeCKHE 3a/ladH, CBSI3aHHBIE C HAXOXKJICHHUEM
reOMETPUYECKUX BEJIMYMH; UMETh MPECTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUU
KaK COCTaBHO yacTH yHIaMeHTa Pa3BUTHUS TEXHOJIOTUH.

12) cBoOoaHO omepupoBaTh MOHSATUAMH: Tpad, TMIOCKUil Tpad, CBsI3HBI Tpad, MyTh
B rpade, uemb, MHUKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIY4alHOTO JKCIEPUMEHTA;
CBOOOJHO OTMEPUPOBATH MOHATUSMU: CIy4alHBIA SKCIIEPUMEHT (OIBIT), CIydailHOE COOBITHE,
JJIEMEHTAapHOE Cily4yailHoe cOOBbITHE (2JIeMEHTApHBIH HCXOJ]) CIIy4yallHOTrO OIbITa, HAXOJIUTh
BEPOSATHOCTH COOBITHMM B OIBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSMU;
HaxXoJuTh M (OPMYJIHUPOBATH COOBITHS: IepeceueHre, OObEeIUHEHUE JaHHBIX COOBITHH,
cOOBITHE, MPOTUBOMNOJIOKHOE JAaHHOMY, HCIIOJIb30BaTh JUarpaMMbl Diiepa, KOOPAMHATHYIO
OpsMyI0 JUId peLIeHHus 3a7ad, MOJb30BaTbcs (OPMYNON CIOXKEHUS BEpOATHOCTEH [uis
BEPOATHOCTEH JIBYyX M TpeX Ciy4allHbIX COOBITHIH; ONEpUpOBaTh MOHATUSAMH: YCIOBHAs
BEPOSATHOCTh, YMHOJKEHHE BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHSA, JIEPEBO CIy4aifHOTO
HKCIIEPUMEHTA, HaXOJUTh BEPOSITHOCTU COOBITUH C MOMOIIbIO MpaBUIa YMHOXKEHUS, JE€pPeBa
CIIy4aifHOTO OIbITa, HCIOJB30BaTh (POpMyNy IMOJIHOM BeposTHOCTH, (opmyny baiteca mpu
peleHnH 3a/a4, ONPEeAEssTh HE3aBHCUMOCTh COOBITHH MO (opMmMylne M MO OpraHu3aluu
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CIIyYafHOTO  JKCIIEPUMEHTa; MPHUMEHSATh HW3YyYCHHbIE KOMOHMHATOpHbIE (OPMYNIBI UL
MIEPEYHCIICHUS 3JIEMEHTOB MHOYKECTB, JIEMEHTAPHBIX COOBITHH CIYy4allHOTO OIBITA, PELICHHUS
3aja4d 10 TEOPHU BEPOSITHOCTEH; CBOOOIHO ONEpUpPOBATh MOHATHSAMH: OWHAPHBIA CITydallHBIN
OBIT (MCHBITAHUE), YCIIEX U HEYJaua, HE3aBUCUMbIE UCIIBITAHUS, CEpUSl UCTIBITAHUMN, HAXOAUTh
BEPOSITHOCTH COOBITUI: B CEpUU HUCIBITAHUN 1O IEPBOrO YCIE€Xa, B CEPUM HUCIBITAHUI
BepHymnu, B ombiTe, CBS3aHHOM CO CIy4ailHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;
cBOOOJTHO OMEpUPOBATH MOHATHUSAMH: CIIydailHas BEJIWYHMHA, PacIpelieieHue BEpOSTHOCTEH,
aMarpaMmma pacripeesieHus, OnHapHas crydaiiHas BEIMYHHA, TeOMETPUIECKOe, ONHOMHUAIBHOE
pacnpeeneHue.

13) omnepupoBaTh MOHSATHSAMHU: COBMECTHOE pACIpEICICHUE IBYX CIy4YallHBIX BEIHYUH,
HCIO0JIb30BaTh TaOJMUIly COBMECTHOTO paclpeieieHus] JBYX CIy4dalHbIX BEJIWYMH JIJIs
BBIJICJICHUS PACHPEICICHUS KAKJIOM BEIWYMHBI, ONPEIACICHUS HE3aBUCUMOCTH CIIy4alHBIX
BEJIMYMH;, CBOOOJHO OMNEpPUpPOBAaTh MOHATHEM MaTEMATUYECKOTO OXHUAAaHUSA CIydaiHOU
BEJIMYMHBI (pacIpesieleHtsl), IPUMEHITh CBOWCTBA MATEMAaTUYECKOTO OXKHUAAHUS MPU PEIICHUN
3a/a4, BBIUMCIATH MaTeMaTHMYecKoe O)KHMJaHHe OWHOMMAIBbHOTO U TIE€OMETPHUYECKOIO
pacnpezeneHuii; cBOOOJIHO ONEPUPOBATH MOHATHAMU: JUCIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE
CIy4ailHOM  BEJIIMYMHBI, NPUMEHATH  CBOMCTBA  JUCHEPCUM  CIy4alHOW  BEJIMYHHBI
(pactpenienieHrs) MpU PEIICHUU 3a/a4, BBIUUCIATH JUCHEPCUI0 M CTaHJIAPTHOE OTKJIOHEHHE
r€OMETPUYECKOr0 U OWHOMHMAIBHOTO  paclpeieseHHil;  BBIYHCIATH  BBIOOPOUHBIE
XapaKTepUCTUKH IO JaHHOW BBIOOpPKE U OIICHMBATh XapaKTEPUCTUKU TE€HEPaIbHOMN
COBOKYITHOCTHU JIaHHBIX IO BBIOOPOUYHBIM XapakTepucTukaM. OLeHNBaTh BEPOATHOCTH COOBITUI
U TpOBEPATh  IPOCTEUIINE  CTATUCTUYECKHE  THUIOTE3bl, IOJIb3YACh  W3yYEHHBIMU
pacnpeeICHUsIMU.

1.4. Kosim4ecTBO 4acOB HA OCBOEHHE MPOrPaMMbl y4e0OHOI0 MpeaMeTa:

yueOHass Harpys3ka oOydarorierocs 324/336 uaca (2023/2024 r.H.), B TOM
qHce:

JIS O4HOM (hOpMBI 00yUeHHUs

ayauTOpHas ydeOHas Harpys3ka odydaromerocs 318/308 yacos;

caMocTosiTeabHas padbota obydaromierocss -/20 4yacos;

KOHCYJbTaluu 6/8 4Jaca;

POMEKYTOUHAs aTTeCTalus -/8 Jacos.
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2. CTPYKTYPA U COJAEP)KAHHUE YUEBHOI'O ITIPEJMETA
«MATEMATHUKA»

2.1 O0bem yueOHOro npeaMeTa M BUAbl y4eOHOIi padoThl

JJIs1 OYHOH (POPMBI 00yYeHUs!

Bup yyeOHol padoThI Oovem uacoe
(2023/2024 2.1.)

Y4eOHast Harpy3Ka (Bcero) 324/336
AyauTopHasi yueOHasi Harpy3ka ooyuarouierocsi (Bcero) 318/308
B TOM YHCJIC:
TEOPETHYECKOE 00yUeHUe 220/202
NPAKTUYECKUE 3aHSITHS 98/98
npodeccHOHAIBLHO-OPHEHTHPOBAHHOE COIeP:KaHNe

TEOPETHYECKOE 00yUeHNe 20/12

IPAKTUYECKUE 3aHATHUS 10/10
CamocTosiTeIbHAsI padoTa o0y4Jaromerocsi (BCero) -/20
Koncyabranun 6/8
IIpomexyTouHasi arTecTanms B opMe sK3aMeHa -/8

Bcepoccuiickass mpoBepodHas pabora (IpH HAJIWYHH 10 JAHHOMY YydeOHOMY
NpeaMeTy), OpraHm3yeMas B paMKax MEpOINpHITHHA 10 OIICHKE KadecTBa
o0Opa3oBaHUs, MPOBOJAUTCS 3a CUET 00bEMa BPEMEHH, OTBEJACHHOTO Ha YYCOHBIH
IPEIMET, COTIIACHO HOPMATHBHO-ITPABOBBIM aKTaM.
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2.2 TemaTu4eckuii IVIaH U collepkaHue y4eOHOro npeamera «MaremaTuka»

1St 04HOM (popmbl 00yueHust (2023 r.1m.)

HaumenoBanue Conep:kanue y4eO0HOro MaTepraJia NpaKTHYeCKHe 3AHSITHS, O0nem
pa3fesaoB U TeM caMoCTOsITeIbHasi padoTa o0ydyaronmxcst 4acoB
1 2 3
1 cemecTp 94/42
Paznen 1. Yncna u Berunciaenus. MHoxkecTBa.
Tema 1 Conep:xxanne yued0HOr0 MaTepuaia 8/2
Pa3Burue 1 | 1.Lensie u paumronanbHbie uncia. JelictBurensabie uncina. [IpubnmkeHHbie Berancienns. [[pubiamkeHHoe 3HaueHne
MOHATHSA 0 YHCJIe BEJTMYMHBI U TIOTPEIIHOCTH MPHOIMKEHIH. 2
2 | 2.KommutekcHbie yrciia. ApupMeTHIecKre IeHCTBHS Hal KOMITJICKCHBIMHU YHCITAMH. 2
3 | 3.KommiekcHbie yncia. Tpuronomerpuueckas GpopmMa 3amicy 4ncia 2
4 | 4.11pakTuyeckasi padora Ne 1 «lloHATHE MHOXKECTB YHICE» 2
5 | 5.BxonHoil KOHTPOJIb 2
Pa3znen 2. DyHkuum u rpagpukn
Tema 2 Copep:xanune y4eGHOro MaTepuaia 8/4
DyHKIMH, HX 6 | 1.®yakuuu. CriocoOsl 3aaanus QyHkiwn. ['padukn ¢pynkimn. CrolicTBa QyHKINU. 2
cBoOiicTBa U 7 | 2.06patusbie pynkuun. O0IaCTh ONpeneacHus U 001acTh 3HaueHui oopaTHoN GyHKuH. I'paduk odpaTHOI 2
rpadgukm. dysaxmmm. CroxHast GyHKIHS (KOMITO3HIIHS)
8 | 3.Ilpaktnyeckas padora Ne 2 «Dynkiuu. CBoiicTBa QYHKITHI 2
9 | 4.IlpeobpazoBanme rpaduxoB dhyHKIMI. Buasl mpeodpa3zoBaHmid. 2
10 | 5.1IpakTnyeckas padora Ne 3 «lIpeobpazoBanus rpagukoB GyHKITHI 2
11 | MpodeccnonHaNbHO-OPHEHTHPOBAHHOE COIEPKAHNE 2
6. Onucanre TPON3BOICTBEHHBIX MPOIIECCOB C TOMOIIBI0 TPahUKOB (HYHKIIHN
Paznen 3. OcHOBBI TPUTOHOMETPUH
Tema 3 Conep:xxanne yueOHOT0 MaTepuaia 10/6
Tpuronomerpuye | 12 | 1.Pagnannas mMepa yria. Bpamarensnoe nsmwkenne. TpuronoMerprudeckas OKpy>KHOCTb 2
ckue BpIpaxkeHus | 13 | 2.CuHyc, KOCHHYC, TAHTEHC M KOTaHTeHC yrcia. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «Tpuronomerpudeckue QyHKIMH YUCIOBOIO apIyYMEHTa» 2
15 | 4.®opmyiel npuBeaeHus. CuHyc, KOCHHYC U TAHT€HC CyMMBI M pa3HOCTH ABYX yrioB. CHHYC U KOCHHYC JBOWHOIO 2
yria. @opMyIipl TOJOBUHHOTO YTIIA.
16 | 5.IlpeoOpa3zoBaHust CyMMBI TPUTOHOMETPUYECKMX (DYHKLIMH B IPOM3BEICHNUE U ITPOU3BENIEHNUS B CyMMYy. Bripaxenue 2

TPUTOHOMCTPUYCCKUX (bYHKHHﬁ 4CPpE3 TAHI'CHC IMMOJIOBUHHOI'O apryMCeHTaA.
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17 | 6.lpakTnyeckas padora Ne 5 «OcHOBHBIE POPMYIIBI TPUTOHOMETPUU 2
18 | 7.IlpeoOpa3oBaHusi IPOCTEHIIINX TPUTOHOMETPUYECKUX BBIpKEHHH. 2
19 | 8.llpakTnyeckas padora Ne 6 «[IpeoOpazoBanusi IPOCTEUIIMX TPUTOHOMETPHYECKUX BBIPAYKEHUN 2
Tema 4 Conep:xkanne yuedHOr0 MaTepuaia 6/2
Tpuronomerpuye | 20 | 9. Tpuronomerpuueckue GyHKIMHU, HX CBOHCTBA U rpaduKu 2
ckue pynkuuu. |21 | 10.JIpakTuueckas padora Ne 7 « Tpuronomerpuueckue QpyHKIUI». 2
22 | 11.06patHbIe TpUroHOMEeTpHUeckre QYHKIIMU. APKCHHYC, apKKOCHHYC, apKTAHTeHC YHCIIa. 2
23 | IlpodeccuoHATHHO-OPHEHTHPOBAHHOE COJIEPKAHUE 2
12.Vicnionp30BaHUE CBOWCTB TPUTOHOMETPHUECKUX (QYHKIMI B MPOGECCHOHAIBHBIX 3a]la4ax.
Tema 5 Conep:xkanue yueOHOro MaTepuaia 10/6
Tpuronomerpuue | 24 | 13.Ilpocreiinme TPUrOHOMETPHUYECKUE YPABHEHHUSL. 2
CKHMe ypaBHeHUs | 25 | 14.Meronpl penieHus] TPUTOHOMETPUIECKIX YPaBHEHHH. 2
U HepaBeHCTBA. | 26 | 15.Pemenue TpHrOHOMETPUYECKUX YPABHEHUM. 2
27 | 16.MpakTuyeckas padora Ne§ «[Ipocreiinie TPUTOHOMETPHYECKIE YPABHEHUS 2
28 | 17.1lpocreiimye TPUTOHOMETPUYECKIE HEPABEHCTBA. 2
29 | 18.I1pakTyeckas padora Ne9 «[Ipocreiiime TPUTOHOMETPUYECKHUE HEPABCHCTBA» 2
30 | 19.JIpakTnyeckasi padora Nel() «CrcTeMbl TPUTOHOMETPUICCKUX YPAaBHEHHUIN 2
31 | 20.Pemenne TpUTOHOMETPHUIECKIX YPaBHEHUH M HEPABEHCTB, B TOM YHCJIE C MCITOJIb30BAHUEM CBOWCTB (DYHKITHIA. 2
Pa3zaen 4. Ctepeomerpusi
Tema 6 Conep:xkanue y4eOHOro MaTepuaia 6/2
BBenenue B 32 | IlpodeccHoHATLHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
CTEepeoMeTPHIO. 1.Bupgp! nmockux ¢uryp u ux miomais. IIpakTuko-opueHTHPOBAHHBIE 33a4H B Kypce T€OMETPUH Ha INIOCKOCTH.
33 | IpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COAEP:KaAHUE 2
2.OCHOBHBIE IPOCTPAHCTBEHHBIE (YUTYPHI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasap. [Mapasnenenumne. 2
35 | 4. IlpakTuyeckas pa6ora Ne 11 «Ceuenusi. 3aaun Ha MOCTPOSHIE CEICHUNY. 2
Tema 7 Coaep:kanne y4e0HOro MaTepuaia 12/8
Ipsimblie 1 36 | 5.ITapamienbHOCTh MPSIMBIX M MIIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. [IpakTHyeckas padora Ne 12«JlapamienbHOCTh NPSIMBIX U MIIOCKOCTEN. 2
IPOCTPaHCTBe. 38 | 7. llepnieHIUKYISIPHOCTH NPSIMBIX U TIOCKOCTEH. 2
39 | 8. IlepneHauKyIsip ¥ HAKJIOHHAS. YTOJI MKy IPSIMOH U IJIOCKOCTBIO. 2
40 | 9. Teopema o Tpex mepHeHUKYJIIspax. 2
41 | 10.lIpakTyeckas padora Ne 13 «Teopema o Tpex nepHeHAUKYIAPAXY. 2
42 | 11. lAByrpannsiii yroa. IlepneHIMKyISIPHOCTD ABYX MIJIOCKOCTEH. 2
43 | 12. IlpakTuyeckasi padora Ne 14 «llepneHuKyISIpHOCTb B IPOCTPAHCTBEY. 2
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44 | 13. I'eomeTpuyeckue MpeoOpa3oBaHus IPOCTPAHCTBA. 2
45 | 14. IlpakTuyeckast padora Ne 15 «IIpsMbie v MIIOCKOCTH B IPOCTPAHCTBE 2
Paspnen S. BekTopsl B IpocTpaHCcTBE
Tema 8 Conep:xkanne yuedHOr0 MaTepuaia 10/6
KoopauHatel 1 46 | 1.ITonsTre BEKTOpa Ha IJIOCKOCTH U B IPOCTpaHCTBE. Bubl BekTopoB. [lelicTBuUs ¢ BekTopamu. Ornepaliuy Hajl 2
BEKTOPBI. BCKTOpAaMH.
47 | 2. Pelenue NpakTHYECKUX 3a/a4. 2
48 | 3. IpakTnyeckas padora Ne 16 «BeKTOpbl B MPOCTPAHCTBEY 2
49 | 4. Meroj koopauHat B pocTpaHcTBe. [IpsiMoyronpHas cucTeMa KOOpAHHAT B TPOCTPAHCTBE. 2
50 | 5. Meron koopauHat B mpocTpancTBe. KoopauHats! BekTopa. CBsA3b MEXIY KOOPAWHATAMH BEKTOpa U 2
KOOpJIWHATaMH TOYEK.
51 | 6.Pemenue 3agau. Koop/iMHATHI M BEKTOPHI 2
52 | 7. lpakTuyeckas padora Ne 17 «Meroy KOOPJIMHAT B TIPOCTPAHCTBEY 2
53 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHUE 2
8.IpakTuyeckas padora Ne 18 «KoopnuHatHas miockocTh. BeunciieHne paccTOSTHAN | TUTOMIA/IEH Ha TIOCKOCTH.
KonuyecTBeHHBIE pacueTbly.
Pa3znen 6. Kopun, cTenenu u jorapudmesl.

Tema 9 Conepkanne yuyeGHOro MaTepuaga 12/4
Kopuu u 54 | 1.Kopuau u crenenn. KopHu HaTypalbHOM CTENIEHH M3 YKCIIa U UX CBOHCTBA. 2
CTelneHM. 55 | 2. KopeHns N-o¥i CTENEHN U eTo CBOWCTBA 2

56 | 3. Crenenu ¢ pannoOHAIBHBIMU ITOKA3aTEISIMHU, UX CBOWCTBA. CTENEHH ¢ AeHCTBUTEIBHBIMU ITOKA3aTESIMHU, UX 2
CBOWCTBA.
57 | 4.Cremnenu ¢ pallMOHATBHBIMHA TTOKA3aTEIIMHU, UX cBolicTBA. CTENEeHN ¢ NeHCTBUTEIHHBIMH TTOKA3aTEISIMU, HX 2
CBOWCTBA.
58 | 5. MpparmoHaabHbIC YPaBHEHHS 1 HEPABEHCTBA 2
59 | 6.ITpakTnyeckas pa6ora Ne 19 «VppainuoHaisHble ypaBHEHUS U HEPABEHCTBAY 2
60 | 7. Crenennas ynkius [IpeoOpa3oBaHus pallHOHATBHBIX, HPPAIIMOHAIBHBIX, CTCIICHHBIX BBIPAXKCHUH. 2
61 | 8.IlpakTuueckas padora Ne 20 «KopHu u cTereHn» 2
Tema 10 Coaep:xkanne y4e0HOro MaTepuajia 12/2
Hoxaszareannas | 62 | 9. [TokasatenbHas QyHKIHSL 2
bynxuus. 63 | 10. [Toka3aTenbHbIC ypaBHEHUSI. 2
64 | 11. IlokazarenpHbIC HEPABEHCTBA. 2
65 | 12. IToka3aTenbHBIC HEPABCHCTRA M YPABHEHUSI. 2
66 | 13.Cucrembl HOKa3aTeNbHBIX YPaBHEHUH. 2
67 | 14.IlpakTuyeckas padora Ne 21 «IlokasarenpHble ypaBHEHHUS 1 HEPABEHCTBA» 2
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68 | 15.KonTponbnast pabota «Mtoru 1 cemectpay

Wroro 3a 1 Jlexuuit — 94 yaca
ceMecTp IIpakTnyeckux pabot — 42 vaca
2 cemecTp 126/56
Tema 11 Conep:xxanne yued0HOr0 MaTepuaia 16/4
Jlorapugpmpol. 69 | 17.Jlorapudm. [IpaBuna aeiictuii ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAaHHIO. 2
70 | 18. JleiicTBus ¢ norapudmamu. 2
71 | 19. Jlorapudmuueckas GyHKITHUSL. 2
72 | 20. IlpakTnyeckas padora Ne 22 «IIpeoOpazoBaHus MOKa3aTENbHBIX M JOrapiu(MUYECKIX BhIPAKEHUN) 2
73 | 21. Jlorapudmuueckue ypaBHEHHUsI 2
74 | 22. JlorapuMuvecKue HEpaBEHCTBA 2
75 | 23. Jlorapudmuueckre ypaBHEHHUS] M1 HEPABEHCTBA 2
76 | 24.Cuctemsl Jorapu(pMUIECKUX ypaBHEHHH 2
77 | 25.ITpakTuyeckas padora Ne 23 «JlorapudmMudeckue ypaBHEHHsI 1 HEPABEHCTBAY 2
78 | IlpodeccnoHAILHO-OPHEHTHPOBAHHOE COIepKAHUE 2
26.ITpumenenue jgorapudma. Jlorapudmuueckas criupaib B npupoje. Ee maTeMaTHyeckue CBOWCTBA
Pa3znen 7. MHOrOrpaHHHKHU U KPYIJble TeJa.
ConepxkaHue y4eOHOro MaTepuasa 10/6
79 | 1. llonsiTue MHOrOrpaHHKKA. Ero a5ieMeHThI: BeplIuHEI, pedpa, rpanu. Jlnaronans. Cedenne. Boimykibie n 2
HEBBIIYKJIbl€ MHOTOI'PaHHUKH.
80 | 2.IIpusma. Iapammenenumnen 2
Tema 12 81 3. [lupamua. Buasr mupamu, 2
MHOrorpaHHuK 82 4. llpakTuueckas padora Ne 24 «[lnomraes TOBEpXHOCTH MHOTOTPaHHHUKOB» 2
u 83 | 5.Cummerpus B npoctpancTBe. CHMMETpHs B KyOe, apauieNenuIesie, Ipu3Me, MupamMue. 2
84 | IIpodeccHOHAILHO-OPHEHTHPOBAHHOE COMEPKAHME 2
6.1Ipumepsl cummeTpuii B mpodeccum.
85 | 7. IIpakTuyeckasi padora Ne 25 «IIpaBuibHBIE MHOTOTPaHHHKILY. 2
86 | 8. IlpakTHueckas padora Ne 26 «MHOrorpaHHUKH 2
Tema 13 Conep:xaHue y4eGHOr0 MaTepuajia 8/2
Tena BpameHus 87 | 9.llnmmHap, mUIMHAPHYECKasi TOBEPXHOCTH. [1oma s moBepXHOCTH HMIIMHpPA. 2
88 10. Konyc, KoHn4eckas MoBepXHOCTb. [11o1aip MOBEpXHOCTH KOHYCA. 2
89 11.Yceuennslit koHyc. CeueHne yCEYeHHOr0 KOHyca 2
90 12. Illap u cdepa, ux ceuennst. Bsanmuoe pacnonoxenue chepsl U IIOCKOCTH, KacaTelbHas INIOCKOCTh K cepe. 2
91 | 13. IIpakTuueckas padora Ne 27 «Kpyriusie Tena» 2
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Tema 14 Conep:xaHue y4eGHOr0 MaTepuajia 8/10
O6beMBI TeJl 92 | 14. Tlonarue o6béma. OCHOBHbIE CBOMCTBA 00bEMOB Te1.OOBEM NMPAMOYTOIBHOIO Mapajllenenunesia, NpH3Msl, 2
HWIMHJPA.
93 | 15. pakTuueckas padora Ne 28 «O0bEM MpsIMOYTOJIBHOTO NapaJlIeenune/a, MPU3Mbl, IIUIHHIPA 2
94 | 16. OObeM nUpaMujIbl ¥ KOHYCA. 2
95 | 17. Pemenue 3ama4 o teMe «O0BEM MUPaMUIbI U KOHYCA 2
96 | 18. lIpakTuueckas padora Ne 29 «O6bEM MUpaMuIbl U KOHYCA» 2
97 | 19. lIpakTnyeckas padora Ne 30 «O0bEM mapa u wiomaab chepbn» 2
98 | 20. [Nomo6ue Ten. OTHOIICHUE TUIONIAACH TOBEPXHOCTEH M 00BEMOB TOJO0HBIX TEI 2
99 | 21. IpakTuueckas padora Ne 31 «3MepeHus B reOMETPUU 2
100 | ITpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIEP:KAHUE 2
22. IlpakTHyeckasi padora Ne 32 «lcronb30BaHre KOMOMHAIIMI MHOTOIPAHHUKOB M TEJ BPAIEHHS B MPAKTHKO-
OPUCHTUPOBAHHBIX 3aa4ax».
Paznen 8. Hauajia MaTeMaTH4Y€CKOr0 aHAJIN3a
Tema 15 Conep:xanue yueOHOro MaTepuaja 4/2
Mpexex 101 | 1. INpemen mocienoBaTeIbHOCTH. 2
102 | 2. IIpenen ¢pyHKITNN, OCHOBHBIC CBOMCTBA U TIpaBMIa BEIYUCICHHUS. 2
103 | 3.IIpakTuyeckasi padora Ne 33 «[Ipenenb» 2
Tema 16 Conep:kanne yuyeGHOro MaTepuaga 12/10
Ipoussoanas 104 | A.TToHsiTrie IPOM3BOIHOM (DYHKIINH, €€ TEOMETPHUCCKUI U (PM3UUECKUN CMBICII. 2
105 | 5. IlpaBuna guddepennnpoBanns. Tadmmia nponsBogabx. JdnuddepenimpoBanue cI0KHBIX QYHKITHH. 2
106 | 6. IpakTu4yeckas padora Ne 34«/luddepeHiumpoBaHne BRIPAKECHUI 2
107 | 7.'eomeTprdecKuii M GPU3NUECKUI CMBICT ITPOHU3BOTHOM 2
108 | IIpodeccHOHATBLHO-OPUEHTHPOBAHHOE COePsKAHNE 2
8.IIpakTuyeckasi padora Ne 35 «DuznuecKkuii CMbIC IPOU3BOIHON B IPOGECCHOHAIBHBIX 3a1adax».
109 | 9. UccnenoBaHue IIeMEHTAPHBIX (PYHKIIMH HA MOHOTOHHOCTh M TOYKH IKCTPEMYyMa. 2
110 | 10. MccnenoBanme aneMeHTapHbBIX (YHKIUK Ha HanOOJbIlIee U HAMMEHbIIIee 3HaY€HHE C TOMOIIBI0 TPOU3BOTHOMN 2
111 | 11. IlpakTuyeckas padora Ne 36 «HaunbomnsIiee 1 HanMeHbIIee 3HaYeHNE (YHKIIMHA HA OTPE3KE) 2
112 | 12. IlpumeHeHnE TPOU3BOTHON K HCCIENOBaHUIO QYHKINI 1 mocTpoeruro rpadukos. [IponszBoaHbie 00paTHOI 1 2
KOMITO3UIIMH (DYHKLIUH.
113 | 13. IlpakTnueckasi padora Ne 37 «[IpumeHeHure Npor3BOAHON K UCCIEAOBAHUIO PYHKIMN 1 MOCTPOECHUIO 2
rpaduKoBy
114 | IIpodeccuoHAIBLHO-OPUEHTHPOBAHHOE COAEPsKAHHE 2

14. TMpaktuyeckas padora Ne 38 «HaxoxaeHne ONTHUMAIFHOIO pe3ylibTaTa C MOMOIIBI0 TPOM3BOJHONW B

MPAaKTUYCCKUX 3aavdaxy.
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Coaep:kaHue y4efHOro MaTepuaja 10/8
115 | 1.IlepBooOpasHasi. HeonmpeneneHHbIN HHTErpaJl. 2
116 | 2. CiocoObl HaXOXKJICHHsI HEONIPENEICHHOI0 MHTErpaa 2
117 | 3. lIpakTHyeckas padora Ne 39 «CriocoObl HAXOKICHHUST HEOMTPEETICHHOT0 HHTErPaIay 2
Tema 17 118 | 4. Onpenenennbiii nuaTerpan. Popmyna Hetorona-JleiOHua. 2
119 | 5. BeluncieHus OnpeeeHHOro HHTErpaa. 2
HuTerpanuero . 611 50ra Ne 40 «B 5
JlpakTnueckas padora Ne 40 «Bpruucienns onpeeliecHHOT0 HHTErpaia
NpUMEHEHHE 121 | 7.I'eomerpudeckuii cMbICT onpeneneHHoro uaTerpaina. @opmyna Heiorona - JleitOnuna. Pemenue 3agau Ha 2
npUMeHEHNE WHTErpasia Jijlsl BRIYUCIeHNs] GU3NYECKUX BEJTMYUH U TUIONIA ICH
122 | 8. llpakTHyeckas padora Ne 41 Penienue 3a7a4 Ha NpUMeHeHHs HHTerpasia B pu3nKe U reOMeTpun 2
123 | IIpodeccuoHAILHO-OPHMEHTHPOBAHHOE CO/IEP/KAHUE 2
9.lpakTHyeckas padota Ne 42 «Penienue 3a71au Ha IPUMEH CHHE HHTErPaliay
Paznes 9. BeposiTHOCTb M CTATHCTHKA
Tema 18 Conep:xanue y4eOHOro MaTepuaJa 8/-
MHuo:kecTBA. 124 | 1.TTonsitue muoxectBa. [TommuoxkecTBo. Oniepaliuu ¢ MHOXKECTBAMH. 2
JJ1eMeHThI 125 | TIpodeccHOHATBLHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
Teopuu rpaoB 2.0mepanyu ¢ MHOXKEeCTBaMH. PelieHue npukiagHbIX 3a1a4
126 | 3.Ilonstue rpada. CBs3HbI rpad, AepeBo, MUK rpad Ha MIOCKOCTH 2
127 | A.Tlpumenenue rpadoB K PELICHUIO 3a1a4». 2
Tema 19 Conep:xaHue y4eOHOro MaTepuasia 8/2
Kom6unaropuk | 128 | 5.OCHOBHBIC MOHATHA KOMOMHATOPUKH. 3a/1a4H HA OJICYCT YHCIIA PASMCIICHUI, TIEPECTAHOBOK, COYCTAHHIA. 2
a u craTucernka | 129 | 6.Pemenne KOMOMHATOPHBIX 38124 2
130 | 7. Cratucrrdeckas 00paboTKa TaHHBIX 2
131 | 8.Pemenwue 3a1a4 Ha epedop BapranToB. Popmyna 6mHoMa Hetotona. Tpeyronpauk [lackans. 2
132 | 9.ITpakTuyeckasi padora Ne 43 «DneMeHTH KOMOMHATOPUKID 2
Tema 20 Coep:kanue yueOHOro MaTepuaja 14/2
IeMeHTBI 133 | 10.CoOblITHE, BEpPOATHOCTh COOBITHS, CI0KEHNE U YMHOKEHUE BepoaTHOCTeH. [IoHATHE 0 HE3aBUCHMOCTU COOBITHH. 2
Teopun 134 | 11. IlpodpeccHOHATHHO-OPHEHTHPOBAHHOE CO/IEPIKAHUE 2
BEpOSITHOCTEIA. 12. IlepBuunas 06paboTKa CTATUCTUYECKHX AaHHBIX. | paduueckoe nx npencrasienue. HaxoxaeHnue cpenHux
XapaKTePUCTUK, HA0II0AaeMbIX JaHHBIX
135 | 13.BeposiTHocTh B mpodeccHoHaNbHbIX 3afadax. OTHOCUTENbHAs 4acTOTa COOBITHSA, CBOWCTBO €€ yCTOWYHMBOCTH. 2
CraTtuctrueckoe onpeneneHne BeposiTHocTH. OeHKa BEpOSITHOCTH COOBITHS
136 | 14.Ilepuunas 0oO0pabOTKa CTATHCTHYECKUX MAaHHBIX. ['paduueckoe ux npexnctasieHne. HaxoxneHue cpeaHux 2

XAPaKTCPUCTHK, Ha6J'IIOZ[aeMI)IX JJaHHBIX
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137 | 15. luckpeTHas cinydyaiiHas BeTUUMHA, 3aKOH €€ pacipeeeHusl. 2
138 | 16.YucnoBble XapaKTEPUCTHKH TUCKPETHOW ciy4yaiiHoi BenuyuHbL. [loHsTHE 0 3aK0HE OOIBIINX YHCel. 2
139 | 17. Kinaccuyeckoe onpe/elieHue BEPOSITHOCTH. 2
140 | 18.IMpakTnyeckas padora Ne 44 «PenieHue 3a1a4 Ha BEIYHCICHUE BEPOSITHOCTHY 2
Pasnen 10. YpaBHeHus 1 HepaBeHCTBA
Tema 21 Conep:xxaHue y4eGHOr0 MaTepuajia 18/6
YpaBHenus u 141 | 1.PaBHOCUJIBHOCTb YPaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX PELICHHUS. 2
HepaBeHCTBA 142 | 2. Vicnionp30BaHUe CBOMCTB M rpadukoB QyHKIMI IPH pellieHNH YpaBHEHUH 1 HEPaBEHCTB. 2
143 | 3.PenieHue Moka3aTenbHbIX, JOrapupMUIECKUX YpaBHEHHH, HEPABEHCTB, CUCTEM. 2
144 | 4. 11pakTHyeckasi padota Ne 45 «OcHOBHBIE IPUEMBI U METO/IbI pEllIEHUH YpaBHEHUH, HEPABEHCTB, CHCTEM) 2
145 | 5. PemieHue TpPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB. 2
146 | 6. PenreHvie panmoHaNbHBIX, UPPAIMOHAILHBIX YPAaBHEHUH, HEPABEHCTB, CUCTEM. 2
147 | 7. llpakTnyeckas padora Ne 46 «Pemnenne TpUrOHOMETPUYIECKIX YPAaBHEHUI U HEPABEHCTBY 2
148 | 8. Pemenne ypaBHeHHH U HEPaBEHCTB C TapaMeTpaMu 2
149 | 9.0mpenenenne Mmoayisi. PackpeiTie Moayis o onpezenenuto. [Ipocreiime ypaBHeHNs U HEPABEHCTBA C MOJYJIEM. 2
[IpuMeHeHuE paBHOCUIIBHBIX IIEPEXOI0B B OIPEAEICHHBIX TUIIAX YPABHEHUIN U HEPABEHCTB C MOIYJIEM.
150 | 10.IIpakTnueckas padora Ne 47 «IIpocreiiinine ypaBHEHHS ¥ HEPABCHCTBA C MOAYJIEM). 2
151 | IlpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJIePsKaAHNe 2
11.PemnieHue TEKCTOBBIX 3a1a4 MPOGECCHOHAIBHOIO COACPKAHMSL.
152 | IIpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJIePsKAHN e 2
12.PemnieHre TEKCTOBBIX 3a1a4 MPOGECCHOHATIBHOIO COACPKAHMSL.
IloBTOpEeHUE Conep:xkanue yueOHOro MaTepuaja 10/4
MaTepuaia 153 | 1.IloBTOpenue MaTepuana (reoMeTpus) 2
154 | 2.IloBTOpeHne MaTepraia (TeOMETPHsI) 2
155 | 3.IIpakTnyeckas padota Ne 48 «IIpumeHeHre OMTOPHBIX 3HAHUH 110 TEOMETPUI 2
156 | 4.IloBTopenne MaTepraia (anredpa ¥ Hayaja MAaTEMAaTHYECKOT'O aHAJIH3A) 2
157 | 5.IloBTropenne MaTepraia (anredpa ¥ Hayaja MaTEMATHYECKOT'O aHAJIH3A) 2
158 | 6.JIpakTnyeckas padora Ne 49 «lIpuMeHeHre OMTOPHBIX 3HAHUH 110 anTedpe ¥ MAaTEMAaTHIECKOMY aHAIIA3Y» 2
159 | 7.MtoroBast KOHTpOIbHAS paboTa 2
Jlexnuii — 126 gacos
Hroro
[IpakTnyeckux padbot — 56 yacos
3a 2 cemecTp
Koncynbrammmn 6
ITpomexyTouHas aTTectanus B popme sx3amena
Bcero: 324
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it 09HOH (hopMmbl 00ydeHust (2024 r.11.)

HaumenoBanue Conep:xanue y4eO0HOr0 MaTepraJia NpaKTHYECKHe 3aHATHS, O0nem
pa3fesaoB H TeM caMoCTOsITe/IbHAasE padoTa o0y4yaronmxcst 4acoB
1 2 3
1 cemecTp 90/42
Pa3nen 1. Yucna u Beruuciaenusi. MHoxkecTBa.
Tema 1 Conep:xxanne yued0HOr0 MaTepuaia 8/2
Pa3Burue 1 | 1.Lensie u paunonanbHbie uncina. [elictBurensabie uncina. [IpubnmkenHbie Beraucienus. [IpubnmkeHHoe 3HaueHne
MOHATHA 0 YHCIe BEIMYUHBI U TIOTPEITHOCTH TPUOIMKEHHN. 2
2 | 2.KommuiekcHbie ynciia. ApupMETHIECKHE JSHCTBUS HaJl KOMILICKCHBIMU YUCIaMH., 2
3 | 3.KommiekcHbie yncia. Tpuronomerpuueckas GopmMa 3alucy yuciia 2
4 | 4.11pakTuyeckasi padora Ne 1 «lloHATHE MHOXKECTB YHICET» 2
5 | 5.BxomH0i# KOHTPOIH 2
Paznen 2. ®yHkuuu u rpadpukn
Tema 2 Conep:xanue y4ed0HOro MaTepuaia 8/4
DyHKIMH, HX 6 | 1.®yakuuu. CriocoOsl 3aaanus QyHkiun. ['padukn ¢pynkimn. CrolicTBa QyHKINU. 2
CBOMCTBA U 7 | 2.06patHbie pyHknuu. O6macTh onpeneneHus u o0IacTb 3HaUeHu oOpaTHoi Gyrkmu. ['paduk odbpaTtHon 2
rpadgukm. Gyskimn. CinoxHas GyHKIUS (KOMITO3HIIHS)
8 | 3.IlpakTnueckas pagora Ne 2 «Dynkiuu. CBoiicTBa QYHKITHI» 2
9 | 4.IlpeobpazoBanme rpadukoB ¢hyHKImiA. Buasl mpeodpa3zoBaHuii. 2
10 | 5.1IpakTnyeckas padora Ne 3 «lIpeobpazoBanus rpagukoB GyHKITHI 2
11 | IIpodeccHoHATLHO-OPMEHTHPOBAHHOE COEPIKAHUE 2
6. Onucanvie TPON3BOICTBEHHBIX ITPOIIECCOB € MTOMOIIBIO TPahUKOB (HYHKITHIA
Paznen 3. OCHOBbI TPUTOHOMETPHUH
Tema 3 CojepskaHue yueOHOT0 MaTepuaaa 8/6
Tpuronomerpuye | 12 | 1.Pagnannas mMepa yria. Bpamarensnoe nswkenne. TpuronoMerprudeckas OKpy>KHOCTb 2
ckue BoIpaskeHus | 13 | 2.CuHyc, KOCHHYC, TAHT'€HC M KOTaHTeHC 4ncia. OCHOBHBIE TPHTOHOMETPHUYECKUE TOXKIECTBA, 2
14 | 3.lIpakTnyeckas padora Ne 4 «Tpuronomerpudeckue QyHKIHH YUCIOBOIO apIyMEHTa» 2
15 | 4.®opmyiel npuBeaeHus. CuHyc, KOCHHYC U TAHT€HC CyMMBI M pa3HOCTH ABYX yrioB. CHHYC U KOCHHYC JBOWHOIO 2
yria. @opmyspl TOTOBUHHOTO yriia. [IpeobpazoBaHust CyMMBI TPUTOHOMETPUYECKUX (DYHKITUH B POU3BENCHIE U
MIPOM3BEJICHHsI B CYMMY. BhIpaskeHue TpUroHoMeTpudeckix (QYHKIMIA Yepe3 TAaHTE€HC MOJOBUHHOTO apTryMeHTa.
16 | 5.1IpakTnyeckas padora Ne 5 «OcHOBHBIE POPMYJIIBI TPUTOHOMETPUNY 2
17 | 6.IlpeoOpa3oBanusi NPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAsKESHHH. 2
18 | 7.llpakTnyeckas padora Ne 6 «[IpeoOpazoBanusi NpOCTEUIINX TPUTOHOMETPHYECKUX BBIPAKEHUN 2
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Tema 4 Copaep:xanne yueOHOT0 MaTepuaia 412
Tpuronomerpuye | 19 | 8. Tpuronomerpuueckie GpyHKIUH, HX CBOMCTBA U IPaQuKH 2
ckue GQyHkuuu. | 20 | 9.IIpakTuyeckas pagora Ne 7 «TpuronoMmerpudeckue QyHKIHN. 2
21 | 10.06patHbIe TpUTrOHOMETpHUECKHE QYHKIMU. APKCHHYC, apKKOCHHYC, apKTAHTCHC YHCIIA. 2
Tema 5 Conep:xkanue y4eOHOro Marepuajia 8/6
Tpuronomerpuye | 22 | 11.Ipocreiinme TPUrOHOMETPHUYECKUE YPABHEHHUSL. 2
cKMe ypaBHeHus | 23 | 12.Meronpl penieHusi TPUTOHOMETPUIECKIX YpaBHEHHH. 2
U HepaBeHCTBA. | 24 | 13.PemeHue TpUroHOMETPUYECKUX YPABHEHU. 2
25 | 14.11pakTnueckas padora Ne§ «[Ipocreiimre TpUroHOMETpUYECKHE YPABHEHUSD» 2
26 | 15.11pocreiimye TpPUTOHOMETPUYECKIE HEPABEHCTBRA. 2
27 | 16.IMpakTuyeckas padora Ne9 «[Ipocreiinie TPUTOHOMETPHYECKIE HEPABEHCTBAY 2
28 | 17.1IpakTnyeckasi padora Nel() «CrcremMbl TPUTOHOMETPUIECKIX YPAaBHEHHI 2
Pa3znen 4. CtepeomeTtpusi
Tema 6 Conep:xanne yueGHOro MaTepuaga 6/2
BBenenue B 29 | TpodeccoHAILHO-OPHEHTHPOBAHHOE COIepKAHUE 2
CTepeoMeTPHIO. 1.Bupp! mmockux ¢uryp 1 ux miomais. IIpakTuko-opueHTHPOBAaHHbIE 334a4l B Kypce T€OMETPUH Ha INIOCKOCTH.
30 | IpodeccHOHATHLHO-OPHEHTHPOBAHHOE COePKAHME 2
2.OCHOBHBIE IIPOCTPAHCTBEHHBIE (DUTYPHI. AKCHOMBI CTEPEOMETPHH.
31 | 3. Terpasap. [Tapamnenenure]. 2
32 | 4. IlpakTuyeckasi padora Ne 11 «Ceuenus. 3agaun Ha MOCTPOCHHE CEUCHUI. 2
Tema 7 Conep:xkanue y4e0HOro MaTepuaia 12/8
Ipsimbie 1 33 | 5.I1apamieabHOCTh MPSAMBIX M IIJIOCKOCTEH. 2
ILUIOCKOCTH B 34 | 6. [IpakTuyeckas padora Ne 12«JlapauienbHOCTh NPSIMBIX U MIIOCKOCTEN. 2
NpPOCTPAHCTBe. 35 | 7. IlepneHANKYISPHOCTD NPSIMBIX U INIOCKOCTEH. 2
36 | 8. IlepnieHAUKYJIISIp M HAKJIOHHAS. YTOJI MEXAY MPSMOM U TIOCKOCTBIO. 2
37 | 9. Teopema o Tpex mepneHIuKyspax. 2
38 | 10.IMpakTuueckas padora Ne 13 «Teopema o0 Tpex MepHeHIUKYISIPAX». 2
39 | 11. JIByrpannstii yroi. [leprneHqUKYISIPHOCT JBYX TUIOCKOCTEH. 2
40 | 12. IpakTuueckasi padora Ne 14 «IlepreHUKYISIPHOCTh B TPOCTPAHCTBEY. 2
41 | 13. 'eomeTpuyeckue MpeoOpa3oBaHUs TPOCTPAHCTBA. 2
42 | 14. IlpakTnyeckast padora Ne 15 «[IpsiMbIe 1 TIIOCKOCTH B ITPOCTPAHCTBE» 2
Pazpnen 5. Kopun, creneHu u jorapudmsi.
Tema 8 Conep:xanne yu4eGHOro MaTepuaia 10/6
Kopuu u 43 | 1.Kopuu u crenenn. KopHu HaTypaJbHOM CTENIEHU U3 YHCIIA U X CBOWCTBA. 2
44 | 2. IlpakTnyeckas padora Ne 16 «KopeHb N-0if CTEneHN U €ro CBOWCTBaY 2
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CTeNeHH!. 45 | 3. Crenenu ¢ pallMOHAJIBHBIMU MIOKA3aTESIMU, UX cBOWcTBA. CTENEHU C JCHCTBUTENFHBIMY ITOKA3aTEISIMU, HX 2
CBOMCTBA.
46 | 4. lIpakTyeckas padora Ne 17«CrerneHn ¢ paMoHAILHBIMU MTOKa3aTeNIMHU, HX cBoWicTBa. CTEereHu ¢ 2
JIEUCTBUTENBHBIMU MOKA3aTENSIMH, UX CBOWCTBAY.

47 | 5. ppanmoHaibHble YpaBHEHHUS! M HEPABEHCTBA 2

48 | 6.IMpakTuueckasi padora Ne 18 «lppanunonaibHbie ypaBHEHHsI 1 HEPABEHCTBA» 2

49 | 7. Crenennas ¢pynkus [IpeoOpa3oBanus palliOHAIBHBIX, HPPAIMOHAIBHBIX, CTEIIEHHBIX BBIPAKECHHH. 2

50 | 8. KopHu u crenenu 2
Tema 9 Conep:xanne yueGHOro MaTepuaga 10/2

Hoxaszareapnas | 51 | 9. [loka3aTenbHas GyHKIHSL 2

byuxums. 52 | 10. INokazaTenbHBIE ypaBHEHUSI. 2

53 | 11. IlokasarenbHbIC HEPABCHCTBA. 2

54 | 12. TlokazaTenbHBIC HEPABSHCTBA M ypaBHEHUSI. 2

55 | 13.CucteMbl oKa3aTeIbHbIX yPaBHECHHUH. 2

56 | 14.1IpakTnyeckas padora Ne 19 «Iloka3arenpHble YpaBHEHHs 1 HEPABEHCTBA» 2
Tema 10 Conep:xkanue y4eOHOro MaTepuaia 16/4

Jlorapudmel. 57 | 15.Jlorapudm. IIpaBuna aeiictuii ¢ norapudmamu. Ilepexon kK HOBOMY OCHOBaHHIO. 2

58 | 16. JleiicTBus ¢ gorapudMam. 2

59 | 17. Jlorapubmuueckas QyHKIHSL. 2

60 | 18. IIpakTuyeckasi padora Ne 20 «[Ipeobpa3oBaHus MOKA3aTEIbHBIX U JIOTAPHU(PMHUECKUX BBHIPAKCHUL 2

61 | 19. Jlorapudmruecknue ypaBHEHUsI 2

62 | 20. Jlorapudmrueckre HepaBeHCTBA 2

63 | 21. Jlorapudpmuueckne ypaBHEHHS U HEPaBEHCTBA 2

64 | 22.Cuctemsl Jorapu(p)MUIECKUX ypaBHEHHH 2

65 | 23.IMpakTuueckas padora Ne 21 «JlorapubmMudeckue ypaBHEHHsI 1 HEPABEHCTBAY 2

66 | 24.KontponbsHas padora «Mtoru 1 cemectpa» 2

Htoro Jlexknuii — 90 yacoB
3a 1 cemectp [IpakTrueckux padbot — 42 yaca

CamocrosiTenbHas paboTa 00yJaroUIMXCsl: MOATOTOBKA K 3K3aMEHY 10

Koncynbrammmn 4

[IpomexyTouHas atrectanus B popme IK3ameHa 4

2 cemecTp 112/56
Pa3pnen 6. BekTopsl B mpocTpaHcTBe.

Tema 11 | Conep:xaHue y4eOHOro MaTepuaJa 10/6
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Koopmuuarer u | 67 | 1.IlonsTie BekTOpa Ha MJIOCKOCTH U B IPOCTpaHCTBE. Bujibl BekTopoB. [lerictust ¢ BekTopamu. Onepanuu Hajl 2
BEKTOPBI. BCKTOpamHu.
68 | 2.Pemenne MpakTHYECKUX 3a/1a4. 2
69 | 3. IpakTHyeckas padora Ne 22 «BeKTOpbI B TPOCTPAHCTBEY 2
70 | 4.Meron koopauHat B mpocTtpaHcTBe. [IpsiMoyroapHas cucTeMa KOOpAMHAT B IPOCTPAHCTRE. 2
71 | 5. Meron koopauHat B mpocTpancTBe. KoopauHats! BekTopa. CBsA3b MEXKIY KOOpAWHATAMHU BEKTOpa U 2
KOOpJIMHATaMH TOYEK.
72 | 6.Pemenue 3aga4. KoopauHATHI 1 BEKTOPHI 2
73 | 7. llpakTnyeckas padora Ne 23 «Meroa KOOpAMHAT B TPOCTPAHCTBE» 2
74 | IlpodeccuoHATHHO-OPHEHTHPOBAHHOE COJIEPKAHUE
8.IlpakTuyeckas padora Ne 24 «KoopauHatHas mI0CKOCTh. BbuucieHrne paccTOSHUHN | TUIOMIA el Ha TIOCKOCTH. 2
KonnuecTBeHHbBIE pacyeThl».
Pa3nesn 7. MHOTOrpaHHHUKH U KPYTJIble TeJja.
Conep:xaHue y4eOHOro MaTepuaJa 10/6
75 | 1. [NonsiTue MHOTOTpaHHMKA. ET0 351eMeHTHI: BepIUHbI, pedpa, rpanu. [Iuaronans. Cevenne. Brimykibie u 2
HEBBIIYKJIbl€ MHOTOIPaHHUKH.
76 | 2.ITpusma. Iapamenenumnesn 2
77 | 3. Ilupamuga. Buasl mupamm. 2
Tema 12 78 (4.1 Gora Ne 25 oIl 2
. IlpakTuueckasi padora Ne JIOIIA/b IOBEPXHOCTH MHOI'OTPAHHUKOB)
MuororpaHuuky 79 | 5.Cummerpus B npoctpancTBe. CUMMETpus B KyOe, mapajieenuieae, pu3Me, MapamMu/e. 2
80 | IIpodreccHOHAILHO-OPHEHTHPOBAHHOE COAEPIKAHNE 2
6.1Ipumepsl cuMMeTpuit B Ipodeccum.
81 | 7. IlIpakTuyeckasi padora Ne 26 «[IpaBuibHbIC MHOTOTPAHHHUKH. 2
82 | 8. IIpakTuyeckasi padora Ne 27 « MHOrorpaHHHKI 2
Tema 13 Conep:xkaHue y4eOHOro MaTepuasia 8/2
Tena BpameHust 83 | 9.1lnmmuap, WMIMHAPUYECKas TOBEPXHOCTb. Il1omanp NoBEpXHOCTH LIMIMHPA. 2
84 | 10. Konyc, koHWYecKas MOBEPXHOCTh. [101map moBepXHOCTH KOHYCA. 2
85 | 11.Yceuennsiit konyc. CeueHue yceueHHOro KOHyca 2
86 | 12. Illap u cepa, ux ceuenus. Bzanmuoe pacronoxenue cepbl v IUIOCKOCTH, KacaTellbHasl MIIOCKOCTh K cdepe. 2
87 | 13. IpakTnyeckas padora Ne 28 «Kpyrisie Tena» 2
Tema 14 Conep:xaHue y4eGHOr0 MaTepuajia 8/10
O0BbeMBbI Tell 88 | 14. Ilonstne 00bEMa. OcHOBHBIE CBOKWCTBA 00BEMOB Tel. OOBEM NPAMOYTOIBEHOIO NapaljeleNnuIesa, IPU3Mbl, 2
LHWJIMHADA.
89 | 15. lIpakTnyeckas padota Ne 29 «O0bEM NPSIMOYTOIBHOTO MapaJUIeN NI d, TPH3MBbI, IIMIMHIPAY 2
90 | 16. O6bem nupaMuibl U KOHYCA. 2
91 | 17. Pemenne 3aga4 no teme «OO0BEM MUPaMHUABI U KOHYCa 2
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92 | 18. lIpakTuyeckas padora Ne 30 «O0bEM MUpaMuIbl H KOHYCa» 2
93 | 19. IpakTuyeckas padora Ne 31 «O0bEM mapa u mwiomans cepoi» 2
94 | 20. INomob6ue Ten. OTHOIICHKE TUIOMAACH TOBEPXHOCTEH M 00BEMOB TOJOOHBIX TEI 2
95 | 21. MpakTuyeckas padora Ne 32 «3MepeHus B TeOMETPUNY 2
96 | IlpodeccHOHATHHO-OPHEHTHPOBAHHOE CO/IEPKAHIE 2
22. IlpakTHyeckasi padora Ne 33 «lcronb30BaHre KOMOWHAIIMI MHOTOIPAHHUKOB M TEJI BPAICHHS B MPAKTHUKO-
OpPHEHTHPOBAHHBIX 33J]a9ax).
Paznen 8. Hauana MaTeMaTH4ecKoro aHajim3a
Tema 15 Cojnep:xkanue yueOHOr0 MaTepuajia 4/2
Mpexaen 97 | 1. Ilpenen mocienoBaTeIbHOCTH. 2
98 2. lpenen GyHKIMK, OCHOBHBIE CBOWCTBA U TPaBUJIA BEIYHCIICHHS. 2
99 3.IIpakTuyeckasi padora Ne 34 «[Ipenenb» 2
Tema 16 Copaep:xanne yueOHOT0 MaTepuaia 12/10
Ipoussoanas 100 | 4.TlonsiThe MPOM3BOJHON (QYHKIIMH, €€ TEOMETPUIESCKUN 1 GU3HIECKHI CMBICIL. 2
101 | 5. TIpasuna quddepennmpoans. Tabmuna npon3BoaHbIX. JuddepeHnnpoBanre CI0KHBIX QYHKITHA. 2
102 | 6. IpakTu4yeckas padora Ne 35«/luddepeHiupoBaHne BRIPAKECHUI 2
103 | 7.'eomeTprdueckuii M GU3NIECKUI CMBICT TTPOU3BOTHOM 2
IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COiep:KaHMe 2
104 | 8 IpakTHueckas paGora Ne 36 «Du3uueckuii CMBICI IIPOM3BOIHON B MPOMECCHOHATBHBIX 331a4aX).
105 | 9. MccnenoBaHue 3J1eMEHTAPHBIX (DYHKIIMHA HA MOHOTOHHOCTh M TOYKH 9KCTPEMyMa. 2
106 | 10. MccnemoBanme 31eMeHTapHbIX (YHKIMKA Ha HaHOOJIbIIIee U HAWMEHbIIIEee 3HAUEHHE C TTIOMOIIBI0 TPON3BOTHOMN 2
107 | 11. IlpakTuyeckas padora Ne 37 «HaunbornpIiee 1 HanMeHbIIee 3HaYeHNE (YHKIIMHA HA OTPE3Ke) 2
108 | 12. IlpumMeHeHne MPOU3BOTHON K HCCIENOBaHUIO (GYHKIHI 1 mocTpoeruto rpadukos. [IponsBogHsie 0OpaTHON 1 2
KOMIO3HUIAH (DYHKITHH.
109 | 13. IlpakTHyeckas padora Ne 38 «lIpuMeHeHre TPON3BOIHON K UCCIIEOBAHUIO (PYHKITHIT M TOCTPOSHUIO 2
rpaduKoB»
110 | IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IEPsKAHUE 2
14. Tpaktuuyeckas padora Ne 39 «HaxoxaeHne ONTHMAIBHOTO pE3yNbTaTa C IMOMOINBI0 TPOM3BOJHON B
MIPAKTUYECKUX 3a4adaxy.
Conep:xaHue y4eGHOr0 MaTepuajia 12/6
T 1 111 | 1.IlepBooOpa3Has. HeompeneneHHbII HHTErpalL. 2
ema 17 112 | 2. CnocoObl HaXOXKAECHHUS] HEOIPEIeTICHHOro HHTErpaia 2
Hurerpanu ero 5 310 5ora Ne 40 «C 6 5
. IpakTnyeckas padora Ne 40 «CriocoObl HaXOXK/ISHHsI HEOIIPEISIIEHHOT O HHTErpaiay
npumMeHeHne 114 | 4. Onpenenennsbiii nuaTerpan. Popmyna Hetorona-JleliOHuma. 2
115 | 5. BeluncneHHs ONpeNeNneHHOro HHTErpana. 2
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116 | 6.JTpakTuyeckasi padora Ne 41 «BpruncieHus: onpeaeIcHHOr0 HHTErpaiay 2
117 | 7.I'eomeTpuyecKkuil CMBICT onpeneneHHoro uurerpaia. ®opmymna Hetotona - Jleiibnuna. Pemenue 3anau Ha 2
NpUMEHEHHE HHTErpalia Julsi BRIYUCICHUs (GU3MUECKUX BETHYHMH U IJIOMIAICH
118 | 8. Pemienuie 3aqa4 Ha NpUMEHEHHS WHTErpasia B PU3HKE H TEOMETPUHU 2
119 | IIpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/IEP/KAHUE 2
9.lpakTHyeckas padora Ne 42 «Pemienne 3aa4 Ha TPUMEHCHHE HHTErPajiay
Pa3nen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Conep:xanue yueOHOro MaTepuajia 6/-
MHoKecTBA. 120 | 1.ITonstue muoxecTBa. [TomMHOXKecTBO. Oniepaliuy ¢ MHOKECTBAMH. 2
DJIeMeHTBI IIpodeccnoHATBLHO-OPHEHTUPOBAHHOE COlepP:KaHMNe 2
Teopuu rpa)os 121 2.0mnepanyu ¢ MHOXKecTBaMU. PellieHne npukia HbIxX 3a1a4
122 | 3.Tlonstue rpada. CBsa3HbIH rpad, AepeBo, MUK rpad Ha MIIOCKOCTH 2
Tema 19 Conep:xkaHue y4eOHOTr0o MaTepuaJa 10/2
Koméunaropuk | 123 4.0OcHOBHbIE MTOHATHS KOMOMHATOPUKH. 3a/1auk Ha MOJICUET YMCIIa pa3MelIeHHH, IepecTaHOBOK, COYETAHUI. 2
a M craTHeTnka | 124 | S.Pemenne KOMOMHATOPHBIX 38124 2
125 | 6. Cratuctrueckas 00paboTKa JaHHBIX 2
126 | 7.Pemenue 3a1a4 Ha 11epeOOp BapHAHTOB. 2
127 | 8. ®opmyna 6mHoma Heiorona. Tpeyrompauk [Tackais. 2
128 | 9.IlpakTH4eckasi padora Ne 43 «DjneMeHTb KOMOHHATOPUKI) 2
Tema 20 Conep:xkaHue y4eOHOro MaTepuasia 10/2
J1eMeHThI 129 | 10.Co0OblITHE, BEPOATHOCTh COOBITHS, CI0KEHHUE U YMHOKEHUE BeposATHOCTEH. IIoHATHE 0 HE3aBUCUMOCTH COOBITHI. 2
TeopuH 130 | ITpodeccHoHATLHO-OPHEHTHPOBAHHOE COAEP/KAHNE 2
BEPOSITHOCTEIA. 11. I[TepBuunHas o0paboTKa CTAaTUCTHYECKUX JaHHBIX. | padudeckoe ux mpeacrarieHue. Haxoxaenme cpeaHmx
XapaKTePUCTUK, HAOIIOAaEMbIX JaHHBIX
131 | 12.BeposTHOCTH B TpodecCHOHaNbHBIX 3amayax. OTHOCHTENbHASI 4acTOTa COOBITHS, CBOMCTBO €€ YCTOHYHBOCTH. 2
CraTtuctrueckoe onpeneneHne BeposiTHocTH. OLeHKa BEpOSTHOCTH COOBITHS
132 | 13. JluckpeTHas ciay4yaiiHas BENMYKHA, 3aKOH €€ paclpeaeseHusl. 2
133 | 14. Knaccuueckoe onpenesieHue BEPOSITHOCTH. 2
134 | 15.I1pakTuyeckas padora Ne 44 «Penienue 3a/1a4 Ha BRIYHCIICHUE BEPOSITHOCTH 2
Pa3nen 10. YpaBHeHUS U HEPABEeHCTBA
Tema 21 Conep:xaHue yueOHOr0o MaTepuaJa 14/6
YpaBHenus u 135 | 1.PaBHOCHIILHOCTh YPaBHEHMM, HEPABEHCTB, CUCTEM. OCHOBHBIE IPUEMBI MX PELICHHMS. 2
HepPABEHCTBA 136 | 2.Pemienne moka3aTelbHBIX, JIOTapU()MHUYECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
137 | 3. lIpakTHyeckas padora Ne 45 Pemenne nokazaTenbHBIX, JOrapu(pMUUECKUX YpaBHEHUH, HEPABEHCTB, CHCTEM. 2
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138 | 4. Permenue TpUroHOMETPUYECKUX YPABHEHUI U HEPABEHCTB. 2
139 | 5. Pemenne pannoHanbHBIX, HPPALMOHAIBHBIX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
140 | 6. IpakTH4eckas padora Ne 46 «PerieHue TPUrOHOMETPUYECKUX YPAaBHEHHH U HEPABEHCTBY 2
141 | 7. PemieHue ypaBHEHUH U HEPABEHCTB C ITapaMeTpaMHu 2
142 | 8.Ompenenenue Mmoayns. PackpeiTue Mmoaysns no onpenenenuto. [lpocreiiime ypaBHEeHHs 1 HEpAaBEHCTBA C MOJYJIEM. 2
[IpumeHeHue paBHOCUIIBHBIX NIEPEXOOB B ONPEeEHHBIX TUIIAX YPaBHEHUH U HEPABEHCTB C MOJIYJIEM.
143 | 9.ITpakTuyeckasi padora Ne 47 «[Ipocreiinme ypaBHEHHUS] H HEPABEHCTBA C MOAYJIEM. 2
144 | TIpodeccHoOHATBLHO-OPUEHTHPOBAHHOE COJIEPsKAHNE 2
10.Pernienue TEKCTOBBIX 3a/1a4 MPO(ECCHOHATBLHOTO COJIEPKAHUSL.
IMoBTOpEHUE Conep:xaHue y4eOHOr0 MaTepuaJa 8/4
MaTepuaia 145 | 1.IloBropenne MaTepuaia (TeOMeTpHsl) 2
146 | 2.IlpakTuueckas padora Ne 48 «[IpumeHeHVe OITOPHBIX 3HAHHUI 110 TEOMETPHH 2
147 | 3.IloBTOpeHne MaTepraia (anredpa 1 Hadasla MATEMAaTHIECKOT'0 aHAITN3A) 2
148 | 4.IloBTOpenne Matepraia (anredpa 1 Hadasla MATEMAaTHIECKOT'0 aHAITN3A) 2
149 | 5.1IpakTyeckasi padora Ne 49 «IIpuMeHeHrEe ONTOPHBIX 3HAHUH 1O anTedpe M MaTEMaTHIECKOMY aHAJIU3Y» 2
150 | 6.ltoroeas KOHTpOIBbHAS paboTa 2
Hroro Jlexuuit — 112 yacoB

3a 2 ceMecTp

IIpaktrueckux pabot — 56 gacoB

NuauBunyanb-
HBIUA MPOEKT
(mpenMeToM He
SIBJISIETCS )

Temaruveckuii TUIaH BBHITIOJHEHUST WHIMBUAYAIHLHOTO MPOEKTa (MPHU HATMYUUA OO0YJaIONIUXCs, BRIOPABIIMX TEMY
WH/IMBHUYAILHOTO MPOEKTA 110 YUeOHOMY TIpeaMeTy «MaremMaTukay):

- BBIOOD TEMBI IIPOCKTA;

- opmynrpoBaHKE TEMBI POEKTa U 000CHOBaHKE €€ aKTYyaJIbHOCTH;

- ompezieTieHHe 1es paboThl, popMyIHpoBaHHE 331a4;

- BBIJICJICHUE 00BEKTa U MPEAMETA IPOSKTHON pabOThI;

- COCTaBJICHHE TJIaHA MCCIIC/IOBAHUS;

- MIOVICK UCTOYHHUKOB TI0 TEME UCCIICOBAHMSI,

- paboTa ¢ pasITUYHBIMM HMCTOYHHUKAMH, ITUTHpPOBaHHE, odopmicHue OuOIMOrpaduueckoro Crmcka, 0030p
(hakTHYECKOTO MaTepuana;

- BBIOOp U MpUMEHEHHE Ha MPAKTUKE METOJOB HMCCIEI0BATENbCKOM JIEATENBHOCTH, COOTBETCTBYIONIUX 3a7a4yam
WCCIIeIOBAHUS;

- cOop U cucTeMaTu3anus JaHHbBIX;

- MPOBE/ICHUE OTBITOB, U3MEPEHUI, OTTUCaHKUE PE3YIbTATOB HAOMIOICHUHN 1 X OOBICHEHHE;

- 00paboTKa, CTPYKTYpUPOBAHKE U aHAIN3 MTOJIYYCHHBIX PE3yIbTaTOB;

- o(hopMIIEHUE TEOPETUIECKIX U IKCTIEPUMEHTAIBHBIX PE3YIbTATOB MPOCKTHON NESTEILHOCTH,
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- ohopmIIeHUE TPOCKTHON PabOTHI;
- MMOJAIrOTOBKA K 3aI[UTE MPOCKTA;
- 3al[MTa MPOEKTA.

Tembl UHAMBUAYATBHBIX IPOEKTOB IO y4eOHOMY NpeaMeTy «MaTemaTukay:

1. KoMmekcHble yKciia ¥ UX pojib B MaTeMaTHKeE.

2. Cunyconia BOKpYT Hac.

3. Benukue MaTeMaTUKH IPEBHOCTU

4. Benukoe ucKyccTBO u xku3Hb [[xeponamo Kapnano.

5. 'eoMeTpruueckre MOJIENU B €CTECTBO3ZHAHUU.

6. 'eomerpus EBknnaa kak repBasi HAy4Hasi CUCTEMA.

7. TeomeTpust JlobaueBckoro

8. 'eoMeTprst MHOTOIPaHHUKOB

9. I'padmyeckuit MeTo] pelieHns TPUTOHOMETPUUECKUX YPaBHEHUN U HEPAaBEHCTB.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

I'paduaeckuit moaX0a K peIEHUI0 HEKOTOPBIX TPUTOHOMETPUIECKUX YPaBHEHUH.

I'paduku smemeHTapHBIX PYHKINI B pUCYHKAX
JlnohaHTOBBI YypaBHCHUS.

3araJKy mupamMubl

3araounbie TpaGuKd TPUTOHOMETPHUCCKUX (DYHKITHIA.
3aragouHsle rpaduKu

3ameuaTelbHbIE HEPABEHCTBA, UX 000CHOBAHUE U IPUMEHEHHE.
Benukue MaTeMaTUKH U UX BEJIMKHE TEOPEMBI.
3ameuaTeNbHbIE MATEMAaTHYECKIE KPUBbBIE: PO3bI U CIIUPAJIH.
30510Tast MPOTOPIHS

N3mepenue BHICOTHI 3[JaHKsI HEOOBIYHBIM CIIOCOO0M
MHorosmkas CHMMETpPHUS B OKPYKAlOIlleM Hac MUpPE
[TapkeTsl, MO3anKa 1 MaTeMaTu4eckuii Mup Mapuyca Diiepa
3aragouyHblii MUp (ppakTanoB

JlorapuhMbl BOKpYT Hac

[Toctpoenue rpadukoB GpyHKIHI, coaepKaAIIUX MOTYITb

Bce 3araaku u npumenenne byreuiku Knelina.
I'eomeTrpuyeckue GopMbl B HCKYCCTBE.

I'padbl 1 UX UCMONIL30BaHKE
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29. I'padsl ¥ UX IPUMEHEHHE B APXUTEKTYPE.
30. 3aranku ukmonasr.

CamocrositenpHas paboTa 00y4aronuxcsi: NOAr0OTOBKA K SK3aMEHY 10

Koncynbranun 4

[IpomexyrouHas arrectanus B popMe IK3aMeHa 4
336

Bcero

OcBoeHne ydeOHOro mMpeaMera MOXKET OBITh PEeaM30BAHO C TPUMEHEHHEM DJIEKTPOHHOTO OOyuYeHHUs, JMCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTUH B COOTBETCTBHUH C JIOKATLHBIMHU HOPMAaTUBHBIMU aKTaMU YHHUBCPCUTCTA.
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3. YCJOBUS PEAJIN3AILIMUA PABOYEN MIPOT'PAMMBI YYEBHOI'O
NMPEJIMETA <MATEMATHUKA»

3.1. TpeGoBanusi K MHHMMAJIBHOMY MATEPHAJbHO-TEXHUYECCKOMY
o0ecre4eHHI0

Peanuzanus pabGoyeit mporpaMmbl yuyeOHOTO MpeaMera TpeOyeT Haaudus
y4eOHOIr0 KaOMHETa MaTEMAaTUKHU.

OcHanieHHOCTh y4eOHOro KabuMHeTa: Mocal04uHbIe MecTa /Il 00yJYarouuxcs
0 KOJNMYECTBY oOydarommxcsi, pabodee MecTo MpemojaBaTelisi, JKpaH s
NpOeKTOpa, JocKa ydeOHas, CTeHIbl, TaOmuIpBl, y4eOHO-MEeToauYecKas
JTOKYMEHTAITHS.

3.2. UudopmanuoHHoe odecrieyeHne 00ydeHust

Jnst peanuzanuu  nporpaMMbl  OMOTMOTEUYHBIM (QOHI 00pa3oBaTebHON
OpraHu3allid HMMEET T[eYaTHble W/ WIH OJJIEKTPOHHbIE 00pa3oBaTeNbHBIE M
MH(GOPMAIIMOHHBIE PECYPCHI:

o JlamasH, A. A. Maremartuka : yueOHuk / A.A. JlagasH. — 3-¢ U31., UCHpP. U JIOIL.
— MockBa : UH®PA-M, 2023. — 544 c. — (Cpennee npodeccHOHAIBHOE
obpazoBanue). — ISBN 978-5-16-012592-3. — Texkcr: 251eKTpOHHBIA. — Pexxum
noctyna: https://znanium.com/catalog/product/1891827

o Jlamasa, A. A. COopHUK 3a7a4 IO MareMmaTuke : ydeOHoe mocodue / A. A.
HNamasa. — 3-¢ m3g. — Mocksa : ®OPYM : UHOPA-M, 2021. — 352 c. —
(ITpodeccunonanpraoe obpazoBanue). — ISBN 978-5-91134-803-8. — Tekcr :
AJICKTPOHHBIMN. — Pexxum JIOCTYyTIA:
https://znanium.com/catalog/product/1362444

e IOxuo, H. C. Marematuka : yueOnnk / H.C. FOxHo. — MockBa : UHOPA-M,
2023. — 204 c. — (Cpennee npodeccuonanbHoe oopaszoBanue). — ISBN 978-5-
16-014744-4. - Tekct . DJIeKTpOHHBIM. —  Pexum  gocryna:
https://znanium.com/catalog/product/1906092

e bapnymkun, B. B. MaremaTuka. D71eMeHTHI BBICIIICH MaTEMaTHKH : YICOHHUK : B
2 tomax. Tom 1 / B. B. bapaymxkun, A. A. IIpokodbeB. — Mocksa : KYPC :
NH®PA-M, 2021. — 304 c. — (Cpegnee npodeccuoHabHOE 00pa30BaHUE). —
ISBN 978-5-906923-05-9. — Tekct : snexkTpoHHBIA. — Pexum moctyma:
https://znanium.com/read?id=372717

e bapaymkun, B. B. Marematnka. DneMeHTHI BbICIIIEH MAaTEMATHKH | YICOHHK : B
2 tomax. Tom 2 / B.B. bapaymkun, A.A. IlpokodprseB. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpegnee npodeccuoHaIbHOE 00pa30BaHUE). —
ISBN 978-5-906923-34-9. — Tekct : sneKTpoHHBIA. — Pexum moctyma:
https://znanium.com/read?id=380017

e [llunoga, JI. U. MaTtemaruka : yue6Hoe nocodue / JL.U. lllunosa, A.E. [llunos.
— MockBa : UH®PA-M, 2020. — 238 c. — (Cpennee mnpodeccrnoHanbHOE
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oOpazoBanue). — ISBN 978-5-16-014561-7. — TekcT : 3neKTpOHHBIN. — Pexxum
nocryma: https://znanium.com/read?id=359850

e Maremartuka : yueoHoe mocooue / M. M. Uepnenos, H. b. Kap6aunnckas, E. C.
Jle6enena, E. E. Xaputonosa ; moa penakuueit M. M. UepreroBa. — 3-¢ U3z, —
Mocksa : Poccuiickuid roCyJapCTBEHHBIM YHUBEPCUTET NpaBocyaus, 2022. —
336 c. — ISBN 978-5-93916-959-2. — Texkct : 37eKTPOHHBIN // DIEKTPOHHBIM
pecypc uudpoBoit oopazopatensHOM cpeasl CIIO PROFoOpaszoBanue : [cait].
— Pexxum pocryma: https://profspo.ru/books/122921

o A6nymnuna, K. P. Marematuka : yuyeO6nuk mus CIIO / K. P.

AGnynnuna, P. I'. MyxametnudoBa. — CaparoB : I[IpodoOpaszoBanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. — Tekct : 2MeKTPOHHBIN // DIEKTPOHHBIN
pecypc nudpoBoit obpazoatensHol cpeasl CIIO PROFobGpazoBanue : [caiiT].
— Pexxum nocrtyma: https://profspo.ru/books/99917

CoBpeMenHbIe npoeccHOHATbHBIE 0a3bl JaHHBIX U HH()OPMALIMOHHbIE
CNPaBOYHbIE CHCTEMBI:

- CIIC KoncynpranTtlLntoc;

- ObC ZNANIUM.COM;

- CereBas anekTponHas 6ubiamoreka «9bC «Jlanby;

- DBC IOPANT;

- OP [IOC «PROFo6pazoBanmue.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEAMETA «<MATEMATHKA»

KoHTpoJIb U OLIeHKA pe3yabTaTOB OCBOEHMS YUEOHOIO NMPEAMETA OCYLIECTBIISIETCS MPENOAABATENEM B IIPOLIECCE TEKYILIETO
KOHTpPOJISL TIPU MPOBEACHUM MPAKTUUECKUX 3aHATHMI, TECTUPOBAHUS, a TAKXKE BBIMOJIHEHHS OOY4YaIOIIUMHCS WHIWBHUIYaTbHBIX
3aJJaHUN, IIPOEKTOB, UCCIIEJOBAHUMN U ITIPOMEKYTOYHOU aTTECTALIUU.

Hrorosoit hopmoii MPOMEKYTOUHOMN aTTECTALIMH SIBISIETCS] DK3aMEH.

4.1. [Inanupyemsbie pe3yibTaThl 0ocBoeHUs yueoHoro npeamera B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Kox u HamMeHoOBaHue
GopMupyeMbIX KOMIIETEH Ui

Ilnanupyembie pe3yabTaThl OCBOCHUS M CIUIIMHBI

Oo6uue

JAucuuninHapHblie (MpeaMeTHbIe)

OK 01. Bsibupars crocoOsl
penieHus 3amaq
npodheccroHaTbHON
IeATeITbHOCTH
IPUMEHUTEIBHO

K pa3JIMYHbIM KOHTCKCTaM

B gacTu TpynoBOro BOCIIUTaHUSA:
- TOTOBHOCTh K TPYyIdy, OCO3HAHHUE IIEHHOCTH
MacTepCTBa, TPYIOIO0HE;

- WHTEpEC K pa3IMYHBIM chepam
npoeccnoHANBHOI e TeFHOCTH,

OsgunasieHne YHUBEPCATBHBIMU y4eOHBIMU
MO3HABATEILHBIMH JCHCTBUSMH:

a) 0a30BbIC JIOTUYECKHE JICHCTBUS:

- CaMOCTOSITEIIEHO (bopMyIHpOBaTH u
aKTyaJH3HpOBaTh MpPOOJIEeMY, pacCMaTpUBATh ee
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBCHHBIM MPH3HAK HIIH
OCHOBaHHUS Ui CpaBHEHHS, KiIacCH(DUKAIMU U
000011IeHNS;

- OmpeneNATh IEIH  JeSITEIbHOCTH,
napamMeTpbl ¥ KpUTEPHH UX JOCTHIKCHHUS,
- BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B
paccMaTpUBaEMBbIX SIBIICHUSX;

- BHOCUTh KOPPEKTHUBBI B JCSITEIBHOCTD, OIICHUBATH
COOTBETCTBHE pE3yJbTaTOB IICJISIM, OIICHUBATh
PHUCKH MOCIEACTBUI AEATCILHOCTH,

3aJaBaTb

-BJIQJIETh METOJAMH JIOKA3aTeNIbCTB, AITOPUTMAMHU PCLICHHS
3a7a4; yMeHHe (OpMYIHpOBATh ONpPEACIEHUS, AaKCHOMBI U
TEOPEMBI, TPUMEHSTH HX, TPOBOJUTH JOKA3aTEILHBIC PaCCyKICHHUS
B XOJIC peIICHHS 3a/1a4;

- YMETh OIEpPHPOBATh IOHATHSIMHU: CTENCHb YHCIA, JIorapudm
9HCiia;  yMEHHE  BBINOJHATH  BBIUMCICHHUE  3HAUCHHH H
npeoOpa3oBaHs BBIPAKCHHA CO CTEIECHAMH | JIorapu(Mamu,
npeoOpa3zoBaHus IPOOHO-PAIIMOHATEHBIX BBIPAKCHHIA,

- yMeThb  ONEPUPOBATh  MOHATUSMH:  pallHOHAIBHBIC,
UppaOHAbHBIC, TOKa3aTeIbHbIC, CTCIIEHHEIC, JIOTapU(PMUICCKHE,
TPUTOHOMETPHUYECKHE YPaBHEHHUS M HEPABCHCTBA, HX CHCTEMBL;

- yMeThb OIEpUPOBaTh MOHATHAMH: (YHKIUS, HENpepbIBHAS
(GyHKIMS,  NPOM3BOAHAS,  IEPBOOOpa3Has,  OMNPEIeTICHHBIN
UHTErpaj; yMeTh HAaXOAWUTh MPOU3BOIHBIC  AJIEMEHTAPHBIX
(GYHKIMH, HMCHONB3Ysl CIPAaBOYHBIC MATEPHANbI, HCCIICIOBATh B
OPOCTEHIINX CiIydasix (YHKIMH HAa MOHOTOHHOCTb, HAXOIHTh
HauOONbIINE W HAMMEHbLIME 3HAa4YeHUs (QYHKIUIA, CTPOHUTH
rpagkd  MHOTOWJICHOB €  HCIOJB30BAaHHUEM  armapara
MaTeMaTU4ecKoro aHalu3a; MPUMEHSATh NPOU3BOAHYIO MpHU
pelieHur  3aJad = Ha  JBHDKCHHE,  pellaTth  MPAKTHUKO-
OPHEHTHUPOBAHHBIC 3a/laud  Ha HauOONbIIMNE M HaWMEHBIINE

32




- pa3sBUBATb KPCATUBHOC MBILNIJICHUEC IIPpHU PCIICHUUA
YKU3HEHHBIX Mpo0IeM

0) 0a30BBIC UCCIICIOBATEIIBCKUE JCHCTBUS

- BIIaJIETh HaBBIKAMU y4eOHO-HCCIIEI0OBATENBCKON 1
HpOCKTHOﬁ ACATCIIbHOCTHU, HAaBbIKaAMH Pa3pCHICHUA
pooJem;

- BBUIBJATH HNPHUYUHHO-CICACTBCHHBIC CBA3U U
AKTYAJIM3UPOBATh 3a/a4y, BbIJIBUIaTb T'UIIOTE3Y €€
peuiceHus, HaXO0auTh APryMmCHTBI JUTSA
JIOKa3aTeNIbCTBA CBOMX YTBEPXKJICHHM, 3a7aBaTh
IapaMeTphbl U KPUTEPUU PELLICHUS;

- AHaJIM3UPOBATL MOJYYCHHBLIC B XOIAC PCHICHUA
3aJa4nu pPE3YJbTaTbl, KPUTUYCCKH OLCHHBATH HX
JIOCTOBEPHOCTh, POTHO3MPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSAX;

-- YMETh MEPEHOCUThH 3HAHHS B IO3HABATEIBHYIO H
MIPAKTUIECKYIO 00JIaCTH JKU3HEAEATEIIbHOCTH;

- yMeThb HHTETPUPOBATh 3HAHUS W3 PasHbBIX
TIPEIMETHBIX 00JIaCTel;
- BBIIBUTaThb  HOBBIE  HJCH,  Ipeliarathb

OpPUTMHAJIbHBIE TOJXOAbBI M PEIICHUS;
u CIIOCOOHOCTH ux HCIOJIb30BaHUS B
MO3HABATEIbHOW U COUAIBHON MPAKTUKE

3HA4YEHUs1, Ha HAXOXIEHHE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMeTb ONEpUpOBATh MOHATUAMM: palMOHATIbHAA (DYHKIMS,
nokKasaTresbHas QyHKLUs, CTeNeHHas (QyHKUHUs, Jorapudmudeckas
(GyHKIUSA, TPUTOHOMETpHUYECKHE (QYHKLUUHU, OoOpaTHbIe (DYHKIHH;
YMEHHUE CTPOUTh TIpaUKU H3y4eHHBIX (YHKLUH, HCIOIb30BaTh
rpad UKy Ipy U3Y4E€HUH MPOLIECCOB U 3aBUCUMOCTEH, ITPH peLIeHUN
3a71a4 U3 JPYrux yu4eOHBIX NPEeIMETOB U 3a]1a4 U3 PealbHON KHU3HH;
BbIpakaTh (popMyIamMu 3aBUCUMOCTH MEXIY BEIMUMHAMM;

- YMETh PEelIaTh TEKCTOBBIE 337a4M PA3HBIX THUIIOB (B TOM YHCIE
Ha TPOLEHTHI, JOJIM U 4YacTH, Ha JBHUXKEHHE, paboTy, CTOMMOCTb
TOBAapOB M YCIIyr, HAJOrHM, 3aJauyd U3 O00JacTH yHpaBIEHHs
JUYHBIMH W CEeMEWHBIMH (PMHAHCAMM); COCTAaBJIATH BBIPAKEHUS,
yYpaBHEHHs, HEPaBEHCTBA M WX CHUCTEMBI IO YCIOBHIO 3aJauH,
UcClIe0BaTh HOJIy4YEHHOE peuieHue u OLICHUBATh
IpaBAONOJ00HOCT PE3YIIBTATOB;

- YMETb ONEpUPOBATh IOHATHSIMU: CpeiHee aphU(pMETHUECKOE,
MequaHa, HauOosblllee U HauMEHblEe 3HA4YeHHs, pa3Max,
JMCHEpCHs, CTaHIAapTHOE OTKJIOHEHHE YHCJIOBOrO Habopa; yMEThb
U3BJIEKaTh, UHTEPIPETUPOBATh MH(GOPMALIUIO, NIPEJCTABICHHYIO B
Tabnuunax, Ha AuarpamMmax, rpadukax, OTPa)<alolLIyl0 CBOWCTBa
pEaNbHBIX MPOLECCOB U SBJIEHUN; MPEACTABISATH MH(OPMAIUIO C
IOMOILBI0 TaONUI] M JUarpaMM; HCCIENOBaThb CTATHUCTHUYECKUE
JlaHHBIC, B TOM YHCJE C MPUMEHEHUEM rpapuyecKux METOJOB U
JJIEKTPOHHBIX CPEJCTB;

- YMETb ONEPUPOBATH MOHATHSAMU: CIy4aiHbINA OIBIT U CIydaiiHOe
COOBITHE, BEPOSITHOCTb CIy4allHOIO COOBITUS; YMEHHME BBIYHMCIATH
BEPOATHOCTb  C  HCIOJb30BAaHMEM  IpapUUEeCKUX  METOIOB;
IOPUMEHATh (OPMYIIBI CIOKEHHS WU YMHOXEHHS BEpPOSTHOCTEH,
KOMOMHATOpHbIE (aKThl W (GOpMynbl IpHU peIIeHUH 3ajauy;
OLICHUBATh BEPOSTHOCTH peaJbHbIX COOBITHIl; 3HAKOMCTBO CO
CIlyJallHBIMM  BEJIMUMHAMH; YMEHHE INPUBOAUTH  MPUMEPHI
OpOSIBIICHUS]  3aKOHAa  OOJIbIIMX  4HMCed B  IPUPOAHBIX U
OOILIECTBEHHBIX SIBJICHUSX;
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- YMCTH OIEpHUPOBATH IOHATHUAMU: TOYKA, IpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, [BYTPaHHBIA YroJI, CKpELIMBAIOIIMECH IpsMBIE,
NapauIeIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX U IJIOCKOCTEH,
YroJI MEXIy MPSIMBIMH, YTOJl MEXIY IPSIMOM U IUIOCKOCTBIO, YIOJl
MEXJy IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKH MO IIJIOCKOCTH,
pacCToOIHUC MEKAY MPAMBIMH, PACCTOAHUEC MCKAY IJIOCKOCTIMMU,
YMEHHUE MCIIOIb30BaTh MPH PEIICHUM 3aJad M3y4eHHbIE (aKThl U
TCOPCMbI TUIAHUMETPUH; YMCHHE OLCHHBATH Pa3MCEPhI 00BEKTOB
OKPY’KalOIIIero MHpa;

- YMCTb OICPUPOBATH TIOHATUAMH: MHOI'OIPAHHUK, CCEUYCHUC
MHOTOTpaHHHKa, KyO, Napajjenenunesn, Npu3Ma, MHpaMUna,
¢urypa u moBepxXHOCTh BpALCHUs, WINHIpP, KOHYC, map, chepa,
cedeHUs (UTYpBl BpalIeHHUs, IUIOCKOCTh, Kacaromascs cgepsl,
LWIMH/IpA, KOHYCA, IUIOIIAJb IIOBEPXHOCTH IUPaMUIBI, [IPU3MBI,
KOHyCa,  IDUIMHApa,  IUlomaab  ceppl, o00beM  KyoOa,
OpSMOYTOJIBHOTO  TapajUleNienuIe/ia,  HMHPaMUAbL,  [PH3MBL,
IIIMHIpA, KOHYyCA, [apa; YMEeHHe n300pakaTb MHOTOTPAaHHHUKH U
NOBEPXHOCTH BpANICHUS, HX CEYEHHS OT pPYKH, C IOMOIIBIO
YEepPTE)KHBIX HMHCTPYMEHTOB W JJIEKTPOHHBIX CPEICTB; YMEHHE
pacno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE PacliO3HABAThH
HpaBIIBHBIC MHOTOI'PAaHHUKH;

- YMETh OIEPUPOBATH MOHATHSMH: JIBH)KCHHE B IPOCTPAHCTBE,
nomo0HbIe (HUTYypbl B MPOCTPAHCTBE; HCIIONB30BATh OTHOIICHHE
TUTONIAJCH TTOBEPXHOCTEH W 00BEMOB TOMOOHBIX (QUTYp TpHU
peLIeHUY 3a/1a4;

- yMETh BBIYUCISTH TEOMETPUYECKUE BEIWYMHBI (IUIMHA, YOI,
IUIONIab, 00BEM, IUIOMIAlb MIOBEPXHOCTH), UCIIONB3Ysl U3yICHHBIC
(OopMyITBI U METO/IBI,

- yYMeTh OIEpPHPOBATh MOHSATHAMH: MPSIMOYTOIbHAs CHUCTEMa
KOOpJMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA,
CKaJSIPHOE TPOW3BEACHHE, Yrol MEXKIy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEAECHHE BEKTOPA HA YUCIIO; HAXOAUTH C TIOMOILBIO
M3YYCHHBIX (POpMYT KOOPIMHATHI CEPEeMHBI OTPE3Ka, PACCTOSHHE
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MEX]y IBYMsI TOUKAMHU;

- YMETb BBIOMpATh MOAXOISIINN U3ydEHHBIH METOJ ISl peICHUs
3aJauy, paclo3HaBaTh MaTeMaTHUeCKue (PaKkThl 1 MaTeMaTHYECKHE
MOJIENT B IPUPOAHBIX U OOIIECTBEHHBIX SBJICHHSX, B UCKYCCTBE;
yMEHUE TPUBOIUTH INPUMEPbl MaTEeMaTHMYECKHUX  OTKPBITHIl
POCCHUICKON U MUPOBOI MaTeMaTUYeCKOW HAYKH.

- YMeThb ONEpHpPOBATh IOHATHAMM: OIpEAEICHNuEe, aKCHOMa,
TEeOpeMa, CJIEJICTBHE, CBOICTBO, MpPHU3HAK, JOKAa3aTEIbCTBO,
paBHOCHUIIbHBIE (POPMYIUPOBKH; YMEHHE (POPMYIUPOBATH OOpaTHOE
U TPOTUBOIOJIOXXKHOE YTBEP)KICHHE, IPHUBOAUTH IPUMEPHl U
KOHTPIIPUMEPHI, UCTIOIB30BaTh METO/] MaTEMaTHYECKON WHAYKIIH;
IPOBOANTH JOKA3aTEIbHBIE PACCY)KICHHS NpPU PELICHWH 33724,
OLIEHMBATD JIOTHYECKYIO MPABHILHOCTD PACCyKACHUM;

- YMETh ONEPUPOBATH MOHATHUSIMH: MHOXECTBO, IOJIMHOXKECTBO,
olepany HaJ MHOKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETHKO-
MHO)KECTBEHHBII amnmapaT Ui ONMMCAHHUS PEATbHBIX NPOIECCOB U
SBJICHUW TIPU pEIICHUH 33734, B TOM YHUCIE U3 APYrHX y4eOHBIX
IPEIMETOB;

- YMEThb ONEepUpOBaTH MOHATHUAMU: Tpad, CBA3HBIN Tpad, IepeBo,
UK, Tpad HA IUIOCKOCTH; YMEHHE 33aBaTh M OMHCHIBATH Ipadbl
pPa3NUYHBIMH CHOCO0AMH; HCIIONB30BaTh Tpadbl NMPH PEIICHUN
3ajay;

- yMeTh CBOOOJHO ONEPHPOBATH MOHATHIMU: COUYETAHUE,
NEepeCcTaHOBKA, YUCIIO COYETAaHWH, YHCIO MEPEeCcTaHOBOK; OWHOM
HpioTOHa; yMeHHME TpPUMEHSITh KOMOWHATOpHBIE (aKTBl U
paccyxaeHus Il peleHus 3a1ay;

-yMETh OIEPUPOBATh IMOHATUSMHU: HATypallbHOE YHCIO, LEJ0e
YHCIO, OCTaTOK IO  MOAYNI0,  palMOHAJIBHOE  YHUCIIO,
UPpAlMOHATBHOE YHCIIO, MHOXECTBA HATypaJbHBIX, IIEJBIX,
palMOHANBHBIX, JEHCTBUTENBHBIX YHCEN; yYMEHHE HCIIOIb30BaTh
NPU3HAKA  JICTMMOCTH, HAWUMEHBIIMKA OOLMI  JemuTenh H
HanMeHbIlee oO0Ilee KpaTHoe, alroputM EBKimuaa mpu perieHun
3aJa4; 3HAKOMCTBO C Pa3IMYHBIMH TO3UIIMOHHBIMH CUCTEMaMHU
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CUHUCIICHUS;

- yMeTb CBOOOJIHO ONEpPHPOBATH MOHSATHAMH: CTENEHb C LIEIBIM
HoKa3aTeneM, KOpeHb HaTypaJbHOM CTENeHHW, CTElNeHb C
pallMOHAIBHBIM  TIOKa3aTelieM, CTeNeHb C  JACHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKA3aTeNIeM, Jorapu(M 4uciia, CUHYC, KOCHUHYC
¥ TAaHTCHC TIPOU3BOJIBHOTO YHCIIA;

- YMETh ONEPHPOBATh MOHATHUSIMH: TOXIECTBO, TOXKICCTBEHHOEC
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpPaBHEHUH U
HEpaBEHCTB, PaBHOCHJIBHOCTh YPAaBHEHUI, HEPABEHCTB U CHCTEM,
paloHabHbIe, HPpPAlMOHANBHBIC, ITOKA3aTelIbHbIE, CTEIEHHEIC,
JorapuMuyecKue, TPUrOHOMETPUYCCKHE YPaBHCHMUS, HEPABEHCTBA
U CHCTEMbI; YMEHHE pelllaTh YPaBHEHUS, HCPABCHCTBA M CUCTEMBI C
MIOMOIIBIO PA3IMYHBIX MTPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA
U CHCTEMBI C MapaMeTpOM; NMPUMEHSTh YpaBHCHHUsS, HEPABCHCTBA,
UX CHCTeMBI Ul pEIleHHs MaTeMaTHYeCKHX 3a1ad U 3a1ad U3
pa3TMYHBIX 00JIACTEH HAYKU M pPEATbHOU KU3HU;

-yMeTh CBOOOJHO ONEPUPOBATh MOHATHAME: TpaduK (QyHKIIHH,
oOpatHass QyHKIHSA, KOMITO3UIUS (DYHKIUH, JTHHEWHAs (QYHKINSA,
KBaZpaTuyHast (QyHKOMA, CTEeNeHHas (QYHKIUS C  LEJNbIM
mokaszaTelieM,  TPUTOHOMETpHUYeckne  (YHKIMH,  OOpaTHbIC
TPUTOHOMETPUYECKUE ¢yHKIUH, MOKa3aTenbHas u
norapudmMudeckas GyHKIIMH, YMCHHE CTPOUTH TpaduKu (HyHKIIHA,
BBITIOTHSTH MTPE0Opa3oBaHus TpadUKOB (yHKIIHIA,

yMEHHE HCIONb30BaTh rpadukn (QyHKOMA Ui U3y4eHUs
NPOLIECCOB M 3aBHCHMOCTEH MpH pELIeHWH 33734 U3 APYrHx
y4eOHBIX MPEIMETOB M U3 PEATbHOM KU3HH; BEIPAXKATh POpPMYyIaMH
3aBHCUMOCTH MEX]y BEIIMYMHAMH;

yMeHHUE CBOOOTHO OMEPHPOBATH MOHATUAMH: YETHOCTh (DYHKIIUH,
NEPUOMYHOCTD ¢GyHKIuy, OrpaHHYEHHOCTD byHKIUH,
MOHOTOHHOCTh (DYHKIIMH, IKCTpeMyM (QYHKIWH, HauOonbllee U
HavMEHbIlIee 3HaYeHHs (QYHKIUM Ha [POMEKYTKE; yMEHHE
MIPOBOAMTH MCCIEIOBaHNE (PYHKIUH;

YMEHHE WCIONb30BaTh CBOWCTBA M Tpaduku  (QyHKIMH s
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pelleHusl ypaBHEHUM, HEPaBEHCTB U 3aJad C IapaMeTpamu;
n300pakaTh Ha KOOPJWHATHOM IUIOCKOCTH MHOYKECTBA PEIICHUN
ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- yMETh CBOOOIHO OIIepHpPOBATH HOHSTUSMH:
0CJI€0BATENBHOCTb, apudmeTHyecKas nporpeccus,
reoMeTpuyecKast nporpeccus, 0ECKOHEYHO yOBbIBaroIas
reoMeTpHryecKast nporpeccusi; yMEHHE 3a/1aBaTh

MOCJIEZIOBATEIbHOCTH, B TOM YHCJIE C TOMOLIbIO PEKYpPPEHTHBIX
dopmyu;

- yMeTh ONEPHPOBATh MOHATUSMH: HENPEPHIBHOCTH (DYHKIUH,
aCHMMNTOTHI rpaduka (QYHKIHH, TepBas M BTOpas MPOM3BOIHAS
(GyHKIIUN, TEOMETPHUECKUI M (PU3HMUECKHI CMBICIT TPOU3BOIHOM,
nepBooOpasHasi, OIpENeNeHHBIII WHTEerpaj; YMEHHE HaXOIUTh
aCHMINTOTHI rpaduka QyHKIUH;, YMEHHE BBIYUCISTH IPOU3BOIHBIC
CYMMBI, TIPOM3BEIEHHS, YacTHOTO MW KOMIIO3MIUH (YHKIHH,
HAXOJWTh ypaBHEHHUE KacaTeIbHON K TpaduKy (QyHKITUH;

YMEHHE WCIONb30BaTh IPOW3BOMHYIO JUISI  HMCCIEIOBAHUS
(byHKIMI, 1715 HAXOXKACHUS HAWITYYIIero PEHIeHns] B IPUKIIaIHBIX,
B TOM YHCII€ COLHMATbHO-KOHOMHUYECKHX U (PU3MUECKUX 3a/1auax,
JUISL ONIPEIENICHUsI CKOPOCTH M YCKOPEHHS; HaXOIWTh IUIOMIAIU H
00beMBbl (UTyp C TIOMOIIBIO HHTErpaya; MPHUBOAUTH MPUMEPHI
MaTeMaTu4ecKoro MOJICTTUPOBAHUS c MTOMOUIBIO
g depeHInaTbHBIX YPaBHEHUH;

- yMeThb ONEPHpPOBATH TMOHATHUAMH: KOMIUIEKCHOE YHCIIO,
CONPSDKCHHbIE KOMIUIEKCHBIE 4YHCIa, MOAYJIb U  apryMeHT
KOMILJIKCHOTO 4HCia, (opMa 3amucd KOMIUIEKCHBIX —YHCEI
(reomeTpHuuecKasi, TPUTOHOMETPUYECKasi U alredpandeckas); yMeTh
NPOM3BOAUTE  apU(PMETHUYECKUE MJCUCTBUS C  KOMILICKCHBIMH
YHCIaM{; TPHUBOAUTH MHPUMEPHl HCIIOIB30BAHUS KOMIUIEKCHBIX
YHCEIT;

- yMeThb CBOOOJHO  ONEPHPOBATH MOHITHUAMHU: CpEIHEE
apupMeTnyeckoe, MenuaHa, HauOolblIee W HaWMEHbIIee
3HAYCHUs, pa3Max, JHCIEPCUsl, CTAaHAAPTHOE OTKIOHEHHWE JUIs
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OIHUCaHUs YHUCIIOBBIX JAHHBIX; yYMEHHE UCCIIEZI0BATh
CTaTUCTUYECKHE JIaHHble, B TOM 4YHCIE€ C [PUMEHEHHEM
rpadU4ecKuX METOJOB U 3JIEKTPOHHBIX CPEJCTB; IpapUuecKH
UCCIIeI0BaTh COBMECTHbIE HAOIIONEHHUS C IOMOIIBIO JHarpamm
paccenBaHus U JIMHEHHOU PErpeccuu;

- YMEeThb HAaXOAUTh BEPOSTHOCTH COOBITHHM C HCIOJIb30BAHUEM
rpaduUecKuX METOAOB; MPUMEHATh JJIS pelleHus 3a71ad pOopMyIIbl
CIIOKCHMS W YMHOXEHHUS BEpPOATHOCTEH, (opMylly IOTHON
BeposiTHOCTH, (Gopmyny beprymnu, komOuHaTopHBIE (AaKTBI U
(bOopMyIIBl; OIIEHHBATh BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHHE
OIEpUPOBaTh MOHATUSAMU: CilydailHas BEIUYMHA, PACIpPENEICHUE
BEPOSATHOCTEH, MaTeMAaTU4YeCKOe  OXKHJAHUE, JUCHEpCHUs U
CTaHJAPTHOE OTKJIOHEHWE CIydalHOM BENWYMHBI, (QYHKIHH
pacrpeneneHyss U IJIOTHOCTH PABHOMEPHOIO, MOKA3aTEeJIbHOrO U
HOPMAJIBHOTO PACIpPENEICHU; YMEHUE HCIOIb30BaTh CBOWCTBA
U3YYCHHBIX DPACIpeAeiCHUN s pelleHHs 3a1ad; 3HaKOMCTBO C
HOHATUSAMM: 3aKOH OONBIIMX YHCEN, METOIbl BBIOOPOUYHBIX
UCCIICIOBAHNI; YMEHHUE IPUBOIUTH IPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YUCEN B IPUPOJHBIX U OOLIECTBEHHBIX SBICHUSIX;

- yMeTb CBOOOJHO OIEPUPOBATh IOHATUSMU: TOUKa, IpsMas,
IUIOCKOCTh, ~ NPOCTPAaHCTBO, OTPE30K, JIyd, IUIOCKMHA  Yroil,
JIBYTPaHHBIA  Yroji, TPEXTPaHHBIA Yroll, MEePECEKAOIIHNECH,
napajjelbHble U CKPEIUBAIOIINECS HpPsMBIE, MapauIeIbHOCTh U
HNEPHEHIUKYIAPHOCTh MHPAMBIX M IUIOCKOCTEH, Yroa MEKIY
OPSAMBIMH, Yrol MEXAYy MpsAMOM M IUIOCKOCTBIO, YOI MEXIY
IUIOCKOCTSMH; YMEHHE HCIIONb30BaTh IIPH PEIICHUM 3a/ad
u3ydeHHble (aKThl U TEOPEMbl IIAHUMETPUHU; YMEHHE OLIEHHBATh
pa3Mepbl OOBEKTOB B OKPY)KAIOLIEM MHUPE; YMEHHE OIEpPUPOBATh
HOHATHAMHU: MHOT'OTDaHHUK, CEUCHHE MHOIOI'pPaHHUKA,
NpaBUIbHBIM MHOTOTpaHHUK, IpuU3Ma, mHpamuaa, durypa u
MOBEPXHOCTh BpALIECHUs, [IMIMHIP, KOHYC, 1ap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYEHUs KOHYCa M LMIMHJIpPA, MapajiesIbHble OCH
WM OCHOBAHUIO, CEUYEHHE IIapa, MIIOCKOCTh, Kacarouascs cdepsl,
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UINHIpa, KOHYyCa; YMEHHE CTPOUTh CEYEHHE MHOTOTPaHHHKA,
N300pakaTh MHOTOTPaHHHUKH, (UTYPHI U MTOBEPXHOCTH BPAIICHHUS,
UX CEYCHHUS, B TOM YHCIIE C IOMOLIBIO 3JIEKTPOHHBIX CPEICTB;
yMEHHE  TPHMEHSTh  CBOWCTBA  T€OMETPHYECKHX  (QHTrYp,
CaMOCTOSITEIBHO (DOPMYIIUPOBATH ONPEIENICHNs H3y9aeMbIX GUryp,
BBIJIBUTATh T'HITOTE3bl O CBOMCTBAX M NPH3HAKAX T'€OMETPUYECKUX
¢uryp, 0o0OCHOBBIBaTh WJIM ONPOBEPraTh HX; YMEHHUE MPOBOAUTH
K1accuukanuio (Uryp Mo pasIHYHBIM I[PH3HAKAM, BBINOJIHSITH
HEo0XO0IMMBIE JOIOIHUTEIbHBIE TOCTPOCHMS;

- yMEThb CBOOOIHO ONEPUPOBATH MOHATHSIMU: IUIOMAAb (HUTYPEHI,
0o0beM (uUrypbl, BEIMYMHA YIia, PACCTOSHME OT TOYKH [0
IUTOCKOCTH, PACCTOSIHAE MEXAy MPSIMBIMH, PAcCTOSHHE MEXIY
IUTIOCKOCTSIMH,  IuIOHmagh  cepbl, IUIOMAAb  [TOBEPXHOCTH
OUpaMHIbl, TPU3MBI, KOHYyca, LWJIMHIApA, 00BeM  KyoOa,
OpSMOYTOJIBHOTO ~ TapajUleNienuIeia,  HMUPaMUAbL,  [PH3MBL,
IWIMH/IPa, KOHYCA, [1apa; YMEHWE HaXOJUTh OTHOIICHHE 00BEMOB
MOTOOHBIX UTYD;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHSAMH: JIBUXKCHHE,
napayieNbHBI  TEPeHoc, CHMMETpUsi Ha IUIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT, MpPeoOpa3oBaHUE IOJ00US, IMOTOOHBIE
buryphl; yMEHHE pacliO3HaBaTh paBHBIC W IMOMOOHBIC (UTYPHI, B
TOM 4YHCIE€ B TPUPOAE, HCKYCCTBE, AapXUTEKType; YyMEHHE
UCIIONIb30BATh reOMEeTPHUYECKHE OTHOUICHUS, HaXOJUTh
reOMETPUYECKHE BEIWYHMHBI (JIMHA, Yrojl, IJIOMmaas, 00beM) MpH
pelIeHNH 3a/1a4 M3 JAPYTUX Y4eOHBIX NMPEIMETOB U U3 peabHOM
KHU3HU;

- YyMeTh CBOOOJHO OINEPUPOBATH IMOHATUSMH: IMPSMOYTOJIbHAS
cucTeMa KOOPAMHAT, BEKTOp, KOOPAMHATBHI TOUYKH, KOOpIUHATHI
BEKTOpPa, CyMMa BEKTOPOB, IPOW3BEJCHHE BEKTOpa HA YHUCIIO,
pa3lioKeHHe BeKTOopa Mo 0a3ucy, CKaIIPHOE MPOU3BEACHUE,
BEKTOPHOE TPOM3BEACHHE, YIOJ MEXAy BEKTOpaMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIH M KOOPIMHATHBIA METOJ JJIS PEIICHHS
TeOMETPUYECKMX 3aJad M 3a7ad JAPYrHX Y4YeOHBIX NPEJAMETOB;
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OIlEpUpOBaTh IOHATHUSAMU: Marpuuma 2x2 u 3X3, ompeneiauTeib
MaTpULbI, FEOMETPUYECKUI CMBICIT ONIPEACTUTENS;

- YMETb MOJEIUPOBATb pPEAbHbIE CUTyallUd Ha S3bIKE
MaTEMATUKH; COCTABJIATh BBIPAKEHUS, yPAaBHEHUS, HEPABEHCTBA U
UX CHCTEMBbI IIO YCIOBHIO 3a/JayM, HUCCIEIOBATH IIOCTPOCHHBIE
MOJIETIM C UCIOIBb30BAaHUEM arlnapaTa ajureOpbl, HHTEPIPETUPOBATh
NOJyYEHHBI PEe3yJIbTaT; CTPOUTh MATEMAaTU4YECKUE MOJEIH C

MOMOILBIO TEOMETPUYECKUX IOHATUH W  BEIMYUH, pelIaTh
CBA3aHHBIC C HUMHU IIPAaKTUYECKHE  3aJa4M;  COCTaBIATh
BEPOSATHOCTHYIO MOJEIb M HUHTEPIPETUPOBATH  IOTYYCHHBIN
pe3yapTaT,  pemarb — NPUKIAAHBIE  3aJa4d  CpEACTBaMHU
MaTeMAaTUYECKOr0  aHaliM3a, B TOM  YHCIE  COLMAIBHO-

SKOHOMHMYECKOT0 M (PU3UYECKOr0 XapaKTepa;

- YMEHHE BBIOMpATh MOAXOISAIINN METON Ui PEIIeHUs 3aauu;
IMOHMMAaHHE 3HAYUMOCTHU MATCMATUKH B HU3YUCHUU HNPHUPOJHLIX N
OOIIIECTBEHHBIX IIPOLIECCOB M SBJICHHUH; yMEHHE paclo3HaBaTh
IPOSIBJICHHE 3aKOHOB MAaTeMaTHMKM B  HCKYCCTBE, yMEHHE
MPUBOJIUTHh NPHUMEPBI MATEMATUYECKUX OTKPBITHH POCCHUCKON W
MHPOBON MAaTeMaTHYECKON HAYKH

OK 02. Wcnonp3oBath
COBpEMEHHBIC cpencTaa
TIOUCKa, aHanM3a u
UHTEPIIPETalUuH

nH(bopMaIuy, u
UH(POpPMALMOHHBIC
TEXHOJIOTUH [UISl BBITIOJIHCHUS
3amaq npodeccroHaTbHON
NeATeITIbHOCTH

B oGnacTy ieHHOCTH HAyYHOTO MO3HAHUS:

- c(OpMHUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd U OOLIECTBEHHOM IPAKTHKH,
OCHOBAHHOT'O Ha TMajore KYJBTYP,
CIOCOOCTBYIOILIETO OCO3HAHHIO CBOETO MecTa B
MOJMKYTBTYPHOM MHPE;

- OCO3HaHWE IIEHHOCTH HAaYYHOW JesTeIbHOCTH,

TOTOBHOCTh ~ OCYIIECTBJISATH  HPOEKTHYO U
HCCIIEI0BATEIBCKYIO JeSITEIbHOCTD
WHJUBUIYaJIbHO U B TPYIIIIE.

OBnanenue YHUBEpCaAJIbHBIMU y4eOHBIMU

MO3HaBaTeJIbHBIMU JEHCTBUSIMU:
B) pabora ¢ nH(popmanuei:

- yMeThb OIepUPOBaTh MOHATHUSAMH: palHOHaJIbHAs (DYHKIUS,
MoKa3aTelbHast byHKIHS, CTCTICHHAs GbyHKIHS,
norapumudeckas (QyHKIUS, TPUTOHOMETPHUYECKUE (QYHKIIHH,
oOpatHble (YHKIIMH; YMEHHE CTPOUTH TpapuKd H3yICHHBIX
(GYHKIHH, HCNIONB30BaTh TPa(QUKU TPU M3YYECHHH MPOLIECCOB H
3aBUCHMOCTEH, TpPU pEHICHUH 3aha4 M3 JPYrux y4eOHbBIX
HpPEIMETOB U 33/1a4 U3 PEATbHOM KU3HH; BBIPAXKATh POpMyIIaMu
3aBUCHMOCTH MEX/1y BEIMUNHAMH;

- YMETh OIEPHPOBATH MOHSATHIMH: TOXKICCTBO, TOXKICCTBEHHOEC

npeodpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, cucrema
YpaBHEHUH M HEPAaBEHCTB, pPaBHOCUJIBHOCTh YpaBHEHUH,
HEPAaBEHCTB U CHUCTEM, pallMOHAJIbHbIE, HWPPALHOHAJIbHBIE,
MOKa3aTebHbIE, CTENEHHBIE, Jorapudmuyeckue,

TPUTOHOMCTPHYCCKHUEC YPABHCHHA, HCPABCHCTBA W CHUCTCMBbI;
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- BJIQJICTh HABBIKAMH MOJy4YeHUsS MH(OpMaIuu U3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO
OCYIIECTBIISATH ITOUCK, aHAJIN3, CHCTEMATHU3AIHIO U
UHTEPIPETANNI0 HHOOPMALIUU Pa3IHYHBIX BUIOB
1 (OpM MpeCTaBIECHUS;

- co3/1aBaTh TEKCTHl B Pa3NUuYHBIX (hopmaTax c
ydeTOM Ha3HaueHHs WHGOpPMAIMM W IIeJIEBOH
ayIUTOpPHH, BBIOWMpas ONTHMadbHYIO  (Qopmy
MPEJICTABJICHUS ¥ BU3YaJH3allHH;

- OIEHHWBATh JIOCTOBEPHOCTH, JIETHTUMHOCTb
uHPOPMAIIUK, €€ COOTBETCTBHE TMIPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIIOJb30BaTh CPEACTBA HH(POPMAIIMOHHBIX M
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PpEIICHUH
KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX u
OpPraHM3allMOHHBIX  3aJad C  COOJIIOJICHHEM
TpeOoBaHMI PrOHOMUKH, TEeXHUKHA
0€30IMacHOCTH, THUTHUEHBI, PECypcocOepeKeHNUS,
MPaBOBBIX M OTUYECKUX  HOPM,  HOpPM
MH(OPMAITMOHHOM 0€30MacHOCTH;

- BJAJeTh HAaBBIKAMHM DPACMO3HABAHUS W 3aAILUTHI
nH(popMaruu, HWHDOPMAITMOHHOW 0€30MMacHOCTH
JUYHOCTH

YMETh pellaTh YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C TTIOMOIIBIO
pa3IMYHBIX TPHEMOB; peUIaTh ypaBHEHUS, HEPAaBEHCTBA U
CHUCTEMBI C MapamMeTpoM; MPUMEHATh yYpaBHEHMsI, HEPABEHCTBA,
UX CHCTEMBI Ui peUIeHUs MaTeMaTHYeCKUX 3ajad U 3a/1ad U3
pa3InYHbIX 00JacTel HAyKH U peaJIbHON JKU3HU;

- yMeThb CBOOOJHO ONEpPUPOBATH TOHATUSMHU: JIBUKEHHE,
napajuieJIbHBId  TIEPEHOC, CHUMMETpPHST Ha TIUIOCKOCTH M B
MPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHre MOAOOMs, MOIO0OHBIE
burypsl; yMeTh pacro3HaBaTh paBHBIE W MOAOOHBIE (HUTYDHI, B
TOM 4YHCIIE B TIPUPONE, HCKYCCTBE, AapXHUTEKTYpe; YMETh
WCTIOIh30BaTh ~ T€OMETPUYECKHE  OTHOIIEHHWS,  HaXOIWUTh
TEOMETPUYECKUE BEITUYHMHBI (JJIMHA, yrojl, IUIOMIANb, OOBEM)
MpH pElIeHUuW 3a7ad W3 JPYruX Y4eOHBIX MPEIMETOB U W3
peanbHON KU3HU

OK 03. [TIlmanupoBath U
peann30BbIBaTh COOCTBEHHOE
npodecCHOHANBHOE u
JMYHOCTHOE pasBUTHE,

OpCAIPUHUMATCIIbLCKYIO

JeATeIbHOCTh B
npodeccroHanbHON  cdepe,
WCTONB30BaTh  3HAaHHUA 110

(MHAHCOBOW T'PaMOTHOCTH B

B oGnacT 1yXxOBHO-HPAaBCTBEHHOTO BOCTIMTAHUS:
- c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS,
3TUYECKOI O MOBEJCHUS;

- CHOCOOHOCTH  OLEHHMBATh  CUTYallMI0 |
MIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYAChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;
- OCO3HaHME JIMYHOTO BKJaJa B IOCTPOEHUE
YCTOWYHBOTO Oy IyIIero;

- OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJIUTEINSAM
U (W) ApYruM 4WiI€HaM CEMbH, CO3JaHUI0 CEMbU

- yMeTb  ONEpUpOBATH  TMOHATUSAMHU:  paLMOHAJIBHBIE,
UppalyoOHaIbHbIE, MOKa3aTelbHbIE, CTEIECHHBIE,
gorapuMuUYecKue, TPUTOHOMETPHUYECKHE  YpaBHEHUS H

HEPaBEHCTBA, UX CUCTEMBI;
- yYME€Thb ONEpUPOBATH MOHATUSAMHU: MHOTOTPAaHHHUK, CEYEHUE
MHOTOTpaHHUKa, KyO, Mapajulelenunen, Mpu3Ma, MNUpaMuia,
¢urypa u MOBEpXHOCTh BpAaIllEHHs, IMJIUHAP, KOHYC, MIap,
cdepa, ceueHust (HUTypbl BpaLICHUs, MIJIOCKOCTh, KAaCAIOIIAsCS
cdepsl, IIMHAPA, KOHYCA, TUIOMAAb TOBEPXHOCTH MUPAMUJIBI,
NpU3MBI, KOHYCa, IMJIUHAPA, IJIOMmAans cdepbl, o0beM Kyoa,

41




Ppa3JINnYHbIX KHU3HCHHBIX Ha OCHOBC OCO3HAHHOI'O IPUHATHA HCHHOCTefI IIPAMOYT'OJIBHOT'O napajiejenuiena, nupamubl, IIPU3MBI,
CUTYaIHUAX CEMEHHON *U3HU B COOTBETCTBUU C TPaJULIMSIMHU MWIMHJpPA, KOHYCA, IIapa; yMEHUuEe U300paaTb MHOTOTPAHHUKH
Haponos Poccuu; M IIOBEPXHOCTH BpAllEHUs, UX CEYEHUS OT PYKH, C ITOMOIIBIO
OBnaneHue yHUBEPCAIbHBIMU PEryISTUBHBIMU YEPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMETH
JENUCTBUAMM: pacro3HaBaThb CUMMETPHUIO B IIPOCTPAHCTBE; YMETh
a) caMOOpraHU3aIHsL: pacno3HaBaTh MPaBUIIbHbIE MHOTOTPAaHHUKH;
- CaMOCTOATCIBHO OCYHICCTBJIATH - YMETb OHNCpUPOBATH IMOHATUAMU: HNPAMOYIOJibHass CUCTEMaA
MO3HABATCJIbHYIO ACATCIBbHOCTD, BBIABJIATH KOOpAuHAaT, KOOPAUHATBEI TOUKH, BEKTOP, KOOPAUHATHI BEKTOpPA,
pOoOIEMBI, CTaBUTH ¢ (bopMynupoBaTh CKaIsIpHOE IIPOM3BEIECHME, YIoll MEXIY BEKTOpaMH, CyMMa
coOCTBEHHBIE  3aJaul B 00pa30BaTENbHOMN BEKTOPOB, IPOMU3BEACHHE BEKTOpAa HAa YHUCIIO; HAXOIUTh C
JACATCIIbHOCTH U )KU3HCHHBIX CUTYallUAX, TMMOMOIIBIO U3YUYCHHBIX (i)OpMy.]'I KOOpAUHAaThl CEPCANHBI OTPE3Ka,
- CaMOCTOATEIbHO COCTAaBJISITh IUIAH PEIICHUS PACCTOSIHME MEXK/TYy ABYMS TOUKAMU
npoOJeMbl € YYeTOM MMEIOUINXCS PECYpCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEIOYTECHHI;
- 1aBaThb OLICHKY HOBLIM CUTYallUsAM;
croco0CcTBOBaTh (DOPMHUPOBAHUIO W TIPOSIBICHUIO
IIUPOKON IPYIUIIMU B Pa3HBIX O0JIACTSIX 3HAHUH,
MTOCTOSTHHO TIOBBINIIATH CBOW 0Opa3oBaTENbHBIA H
KyJbTYPHBIN YPOBEHB;
0) CaMOKOHTPOJIb:
-HCIIOJIb30BaTh MPHEMBI pedIeKCUn Ui OLEHKHU
CHTYalluH, BIOOpA BEPHOTO PEIICHUS;
- yMETh OLEHUBaTh PHUCKU M CBOEBPEMEHHO
IIPUHUMATh PEIIECHUS 110 UX CHH)KEHUIO;
OK 04. D¢ dexTHBHO | TOTOBHOCTH K CaMOpa3BUTHIO, - yMEeTh ONEpUPOBATH MOHATUSAMH: CIy4YalHBIA ONBIT U
B3aUMO/IEHCTBOBATE u| CaMOCTOATEIBHOCTU M CaMOOIIPENIENIEHNUIO; CllydaifHOe COOBITHE, BEPOSITHOCTh CIIY4allHOTO COOBITHS; YMETh

pa60TaTB B KOJUICKTUBC H
KOMaH/JIC

-OBJIaJICHHUE HaBBIKaMH y4eOHO-
HCCIIEIOBATENILCKON, MPOEKTHOM W COIUAIbHOU
NEeSITENILHOCTH,

OsBnageHue YHHUBEPCATLHBIMU
KOMMYHUKATHUBHBIMH JICHCTBUSIMU:

0) coBMecTHas JeATeIbHOCTD:

- TIOHMMaTh W HCIIOJIb30BaTh MMPEUMYIIECTBA

BBIUUCIISITH BEPOSTHOCTh C HCIIONB30BaHUEM TpaHUuecKhxX
METO/IOB; TPUMEHSTH (OPMYJBI CIOXKEHHS H YMHOXKCHUS
BEpOATHOCTEH, KOoMOWHATOpHbIE (akTel U (HopMyisl TpU
pELICHUN 33/1a4; OLIEHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHIA;
3HAKOMCTBO CO CIy4YallHbIMU BEJIMYMHAMH; YMEHUE MPUBOJIUTH
MpPUMEPHI MPOSABICHUS 3aKOHA OOJBIIMX YHMCET B IMPUPOIHBIX U
0O0II€CTBEHHBIX SIBJICHUSX;
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KOMaHJIHOW U MHJIUBUAYAJIbHOM paboThI;

- NPUHUMATh LEJIU COBMECTHOM [EATEIBHOCTH,
OpPraHU30BbIBaTh U KOOPAWHUPOBATH ACHCTBUSA IO
€¢ JIOCTIDKEHHMIO: COCTaB/ISATh IIJIaH JICHCTBUH,

pacnpeneisiTb  PoaM € y4YETOM  MHEHUH
YYaCTHUKOB OOCYXKIaTh pe3yJbTaTbl COBMECTHOM
paboThI;

- KOOPAMHHPOBaTb M BBINOJIHATH paboTy B
YCIIOBUSX peanbHOro, BUPTYaJIBHOTO u
KOMOMHHMPOBAHHOI'O B3aUMO/ICHCTBUS;

- OCYUIECTBJIATH TO3UTHBHOE CTPATETHYECKOE
MIOBEJICHNE B PA3IMYHBIX CHUTYalUsX, MPOSBIATH
TBOPYECTBO u BOOOpakeHHeE, OBITH
WHUIMATHBHBIM.

OBnageHrne YHHUBEPCATIbHBIMHU PETYISATUBHBIMU
JNEUCTBUAMM:

- YMETh CBOOOZHO ONEpUPOBATh MOHATUSAMU: CTENEHb C LIETIBIM
[IOKa3aTelleM, KOpEHb HaTypajbHOM CTENeHH, CTElNeHb C
pallMOHANBHBIM IIOKa3aTelleM, CTeNeHb C JIeHCTBUTEIbHBIM
(BemiecTBEHHBIM) TIOKa3aTeneM, Jiorapum Uuciaa, CHHYC,
KOCHUHYC Y TAaHT'€HC IPOU3BOJILHOI'O YHCIIA;

- yMeTh CBOOOTHO ONEpUPOBaTh MOHATHAMU: Tpaduk GyHKIHUH,

oOparHas  (QyHKOMA, KOMOO3HWIMS  (QYHKIHMHA, JTUHEHHAs
GbyHKIMA, KBagpaTHyHass (YHKLIMSA, CTeNEeHHas (YHKUUA C
HEeNbIM  TI0OKa3aTeleM,  TPUTOHOMETpUYecKue  (PYyHKIUH,

oOpaTHbBIe TpPHTOHOMETpHUYecKHue (YHKIWHM, MOKa3aTelbHas MU
gorapudmudeckas  (QyHKOMH; yMETh  CTPOUTH  TpaduKu
(byHKIMI, BBIOMHATH TpeoOpa3oBaHus rpaukoB QyHKINH;

- yMeTh HCHONB30BaTh Tpaduku QyHKOWA IS WU3y9eHUS
IPOLECCOB W 3aBHCUMOCTEH INMpH pPEIICHHH 33/a4 U3 JIPYTruxX
y4eOHBIX TIPEIMETOB M W3 pealbHOH KHU3HHW; BBIpaKkaTh
(dbopMynamMu 3aBHCHMOCTH MEX]Ty BETHUYHMHAMHU;

- CcBOOOIHO ONEPHPOBATH MOHATHUSAMH: YETHOCTh (DYHKIHH,
NepUONYHOCTh  (YHKUIWH,  OrPAaHMYCHHOCTh  (DYHKIIHH,
MOHOTOHHOCTh (DYHKITUH, SKCTpeMyM (DyHKIIMH, HAanOOIbIIee U
HavMEHbIlIee 3HAa4YeHUs (YHKIMKM Ha MPOMEKYTKE; YMETb
IIPOBOAUTH HCCIEI0OBaHNE (QYHKIUH;

- YMETh HCHONB30BATh CBOWCTBA W Tpaduku (QYHKIUNA IS
pelieHusl ypaBHEHHH, HEPaBeHCTB M 3agad C IapaMeTpamy;
n300pakaTh Ha KOOPAMHATHOM ITIOCKOCTH MHOYKECTBA PEIICHHIMA
ypaBHEHUH, HEPABEHCTB M UX CHCTEM

OK  05.

YCTHYIO U
KOMMYHUKAaIHIO Ha
rocyJ1apCTBEHHOM

Ocy1iecTBIATH
MUCbMEHHYIO

SI3BIKE
Poccuiickoit  ®enepaunu ¢
Y4ETOM ocoOeHHOCTER
COIIMAJILHOTO W KYJIBTYPHOTO

B obnacti 5CTETHYECKOIO BOCIIMTAHHUS:

- ODCTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas
ACTETHKY OBbITa, HAYYHOIO M TEXHHYECKOTO
TBOpYECTBa, CIOpPTa, Tpyda M OOIICCTBCHHBIX
OTHOIIICHMH;

- CcrMocOOHOCTh BOCHPUHHUMATH Pa3IUYHBIC BHJIbI
HCKYCCTBa, TPaAWUIMA U TBOPYECTBO CBOEr0 U
JIpyTUX HaApOJIOB, ONIYNIaTh 3SMOIHUOHAIBHOE

- YMETh ONEPUPOBATh MOHATUSAMH: CpeaHee apudMeTnieckoe,
MeaMaHa, HauOoJpllee M HauMEHbIIee 3HAueHUus, pa3Max,
JWCTIEPCUs, CTaHAApPTHOE OTKJIOHEHHE 4YHCIOBOTO Habopa;
yMEHUE  H3BJIEKAaTh,  HMHTEPIPETHPOBATH  HH(OpPMAIHIO,
NpeACTaBICHHYI0 B TalOiMIax, Ha JauarpaMmax, rpadukax,
OTpPaKaIOILyI0 CBOMCTBa pealbHBIX MPOLECCOB M SBICHUI;
NPEACTaBIATh WHPOPMAIIUIO C TIOMOIIbIO TAaOIHIl U JHarpamm;
UCCIIEJIOBATh CTAaTUCTUYECKUE JaHHble, B TOM 4HCIE C
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KOHTCKCTAa

BO3/ICHICTBHE UCKYCCTBA;
- Y6C)KI[6HHOCTI) B 3HAUUMOCTH I JIMYHOCTHU H
oOlmecTBa  OTEYECTBEHHOTO U MHPOBOTO
UCKYCCTBA, ’THUYECKUX KYIbTYPHBIX TPAJAULUN U
HapOJJHOT'O TBOPYECTBA;
- FOTOBHOCTb K CAMOBBIPA)KCHUIO B pa3HbIX BUJaX

UCKYCCTBAa, CTPEMJIGHHE TMPOSBIATH KayecTBa
TBOPYECKOW JTMYHOCTH;

OBnanenue YHUBEPCAJIbHBIMU
KOMMYHHMKATHBHBIMU JAEHCTBUSIMHU:

a) oOIIcHHE:

- OCYyHIECTBISATh KOMMYHHUKAIIUM BO BceX cepax
KU3HU;

- pacro3HaBaTh  HeBepOalbHBIE  CpEICTBA
O6H_I€HI/I$I, IIOHUMAThb 3HAYCHUC COUaJIBHBIX
3HAKOB, pacno3HaBaTh MPEANOCHUTKH

KOH(DITUKTHBIX CUTYallui M CMATYATh KOH(IIUKTHI;
- pa3BepHYTO U JIOTMYHO HM3JIaraTb CBOK TOUYKY
3pEHUs C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

IPUMEHEHHEM IrpauuecKuX METOI0B U AIEKTPOHHBIX CPEICTB;
- YMETb OIIEpUPOBATh IOHATHUAMH: TOYKA, IIPsAMasi, IUNIOCKOCTH,
IIPOCTPAHCTBO, ABYIPAHHBIM YIOJ, CKPEIIMBAIOIIUECS IPSMBIE,
MapaJyIeNbHOCTh YW IEPHEHAUKYIAPHOCTh  NPAMBIX U
IUIOCKOCTEH, Yroid MEXIy IpPSIMbIMH, YTOJI MEXAy MpSAMOU U
IIJIOCKOCTBIO, YIOJI MEKIY INIOCKOCTSAMHU, PACCTOSHUE OT TOYKHU
0 INIOCKOCTH, pPACCTOSHUE MEXKAY MNPAMBIMU, DPACCTOSHHE
MEXAY IIIOCKOCTAMY;

- YMETh MCTIONIb30BaTh MIPU PEILICHUHU 337a4 U3y4eHHbIE (HaKThI U
TEOpEeMbI TNIAHUMETPUHN; YMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB
OKPYXKAIOIEro MApa

[1K 1.1. BeImOgHSATH PEMOHT U
MOHTa)K CHCTEM
BOIOCHAOKEHUS,
BOJIOOTBE/ICHHSI U OTOILICHUSI.

B wactu Tpy0BOro BoCIUTaHHUS:

- TOTOBHOCTh K TPYHdy, OCO3HAHHE IEHHOCTHU
TPYAOIIOOUS], - UHTEpEC K pa3IM4yHbIM cdepam
npodeccuoHanbHOM AeATeIbHOCTH, CBSI3aHHBIM
C MaTeMaTUKON U e€ MPHIOKECHUIMH,

-yMEHUE COBEpIIaTh OCO3HAHHBIA  BBIOOP
Oynymeit  mpodeccun U peann30BHIBATH
coOCTBEHHbBIE KU3HEHHBIE TJIaHBbI,

-TOTOBHOCTh u CHOCOOHOCTD K
MaTE€MaTUYECKOMY 00pa3oBaHUIO u
caMo00pa3oBaHUIO HA TMPOTSHKEHUH  Bcei
KU3HHU,

-TOTOBHOCTh K aKTUBHOMY YYacCTHIO B pEUICHUU
MPAKTHYECKUX 3a1a4y MaTeMaTH4YeCKOI

- cBOOOIHO ONEpUPOBATh MOHATUAMU: PAllMOHAIBHOE YHUCIIO,
OeckoHeuHas nepuoandecKas IpoOb, IPOLIEHTHI,
UppallMOHAILHOE YHCJIO, MHOXKECTBA pAalMOHAIBHBIX U
JEUCTBUTENIBHBIX YHMCEN, MOIYNb JAEHCTBUTEIBHOIO YHUCIIA;
IPUMEHATHh ApoOM M MPOLEHTHI A PEIICHUs NPUKIaIHBIX
3a7lay U3 passIMYHbIX OTpaciel 3HAaHWHM U peabHON >KU3HU;
OPUMEHATh  NpUOMIKEHHBIE  BBIYMCICHHSA,  IpaBUIIA
OKpYIJIEHUS, IPUKUAKY U OLEHKY pe3yJbTaTa BBIYHCICHUH;
CBOOOJIHO OIEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM
noKaszaTesieM, HCIHOJb30BaTh MOIXOAALIYI0 (OpMY 3arucu
JIEVCTBUTENBHBIX YHCEI JUISl PEIICHUs TPAKTUYECKUX 3a7a4 U
NpEe/CTaBICHUs JTaHHBIX; CBOOOTHO ONEPUPOBATH MOHATHEM:
apu(MeTHYECKUIl KOpeHb HaTypaJlbHOM CTeneH; cBOOOTHO
ONIEpUPOBATh TIOHATHEM: CTENEHb C  PalMOHAJIbHBIM
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HATPaBIICHHOCTH;
OBnanenue YHUBEPCAJIbHBIMU
IIO3HABATCJIbHBIMU I[eﬁCTBPIHMH:
a) 0a30BbBIC HCCIIEIOBATEILCKUE JCHCTBUS:

- HCIIOJIb30BaTh BOIIPOCHI Kak
WCCIICIOBATEIbCKUA ~ WHCTPYMEHT — ITO3HAHWS,
(dbopMmynupoBaTh ~ BONPOCHI,  (UKCHUPYIOLINE
MPOTUBOpEUYNE, TpoOJieMy,  YCTaHABIIMBATH
HUCKOMOE ¥ JaHHOe, (OpMHpOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE,

- IPOBOJIUTH CAMOCTOSTEIBHO CIIAHHPOBAHHBIN
IKCIIEPUMEHT, UCCIICOBAHNE TI0 YCTAHOBIICHHUIO
OCOOEGHHOCTEH  MaTeMaTHYeCKOro OOBEKTa,
SIBIICHUSI, TIPOIIECCA, BBISBJICHUIO 3aBUCUMOCTEH
MEXy 00BEKTaMH, SBJICHHUSIMHU, TIPOIIECCAMU;

- CaMOCTOSITENIBHO (POpMYyTUPOBATH 000OIICHUS
W BBIBOJBI IO pe3yJabTaTaM MPOBEIEHHOTO
HaOJTIOICHUS, HCCIICIOBAHUS, OLICHUBATH
JIOCTOBEPHOCTh  TOJIYYCHHBIX  PE3YJbTaTOB,
BBIBOJIOB M 000O0IIEHHIA;

- TNPOTHO3MPOBATh  BO3MOXKHOE  pPa3BUTHE
npoliecca, a TaKXKE BBIJIBUTATh MPEIOJIONKEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBUSX;

0) coBMeCTHas ACSATEIBHOCTD:

- MOHUMaThb W UCHOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW W WHIUBUAYAIbHOW paboOThl MpuU
pelieHny y4eOHBIX 3ajad, MNPUHUMATH Ielb
COBMECTHOH  JICATEIILHOCTH,  IUIAHUPOBATh
OpTraHHU3aIUI0 COBMECTHOM paboThl,
pacmpenensTe BHAbI PadOT, IOTOBapHUBATHCS,
oOCyXJaTh TMpOLEeCC U pe3yabTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4eOHBIMU

MoKasaresjaeM; CBOOOIHO ONIEPUPOBATH MOHATHAMHU: JIOTAPUPM
qucia, AJCCATUYHBIC W HATypaJbHBIC JIOI“apI/I(bMI)I; CBO60I{H0
OIICPUPOBATH HOHATHUSAMMU: CHUHYC, KOCHHYC, TaHI'CHC,
KOTaHTCHC YUCIIOBOTO apryMEHTa; OTICPUPOBATH MOHATHSIMHU:
ApPKCUHYC, ApKKOCHHYC M apPKTAaHTCHC YUCIIOBOTO apTyMEHTA;
- CBOOOJTHO OIEPHPOBATH MOHATHUSMHU: HATYpPAIbHOE U IEJI0e
qucio, MHOXECTBa HaTypaJbHBIX u I CJIbIX YHUCell,
HCIIOJIb30BaTh NPHU3HAKKU JCIMMOCTU LEJIbIX YHCCII, HOI[
n HOK HaTypanbHBIX YMCeln s pelieHus 3aa4, IPUMEHSTh
anroput™ EBknmpaa; cBoOOJHO ONEpUPOBATH MOHSITHEM
oCcTaTka 10 MOJYJIO, 3allMChIBaTh HATypaJbHBIC YHCIA B
Pa3IUMYHBIX IMO3UIMUOHHBIX CHCTCMAX CYMCIICHUA, CB060,ZIHO
OIICPpUPOBATH NOHATUAMHA: KOMIIJICKCHOC YHCJIO U MHOXKECTBO
KOMINJICKCHBIX YHCEJI, MPCACTABIATE KOMILICKCHBIC YHCJIa B
anreOpanvecKkoil 1 TPUTOHOMETPUIECKOH (opMe, BBITIOTHSATH
apudMeTHYECKHe Olepalud ¢ HUMH HW H300pakaTh Ha
KOOPJMHATHOM MJIOCKOCTH;

- cBOOOJHO  OMNEpUPOBATh
CTEpEOMETpUU TpPH  PEUICHUH
MaTEeMaTHYeCKUX  PACCYKJCHUW; NPUMEHATh aKCHOMBI
CTEpEOMETPUU U CIEJICTBUS U3 HHUX MPU PEIICHUU
FEOMETPUYECKUX 3a/ay; KilaccuuuUpoBaTh B3aUMHOE
pacrojio’)KeHUEe TMPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEH B TIPOCTPAHCTBE;
CBOOOJIHO ONEPUPOBATH MOHSATUSMU, CBSA3aHHBIMH C YTITIaMU B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B IMPOCTPAHCTBE, MEXKIY
psIMON U TUIOCKOCTBIO; CBOOOJAHO ONEPUPOBATh MOHATHUSIMH,
CBSA3aHHBIMU C MHOTOTPaHHUKaMHU; CBOOOJHO pacro3HaBaTh
OCHOBHBIE BHUJBl MHOTOTPAaHHHKOB (TpU3Ma, MNHUpaMUIA,
MPsIMOYTOJIBHBIN Tapajuienenunes, Ky0); KiaccupuimupoBaTh
MHOTOTPaHHUKH, BBIOMpAsi OCHOBaHUS AJIsl KIACCH(DHKAIUY;
CBOOOJHO  OMEpHpOBaTh TMOHITHIMH, CBSI3AHHBIMH  C

OCHOBHBIMHU IIOHATUAMU

3a1a4d U IIPOBCACHUU

45




- y4JacTBOBaTh B TIpYIIOBBIX (popmax padOTHI
(oOcyxneHus, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» M HWHBIE), BBIMOJHATH CBOIO YacTh
paboThl M KOOPAMHHUPOBATb CBOM JAEUCTBUS C
IPYrUMU  WICHAaMH  KOMaH[bl, OIICHUBATH
KayecTBO CBOEro BKJIaJga B OOIMHA IPOAYKT IO
KpUTepusiM, CGOPMYIUPOBAHHBIM Y4aCTHUKAMU
B3aMMO/ICHCTBHS.

OBnazseHue yHUBEPCAIbHBIMU PEryISTUBHBIMU
JIEWCTBUSAMM:

B) CAMOOPTaHU3AIIHS:

- COCTaBJISATH TUIaH, aJITOPHTM PELICHUS 3aa4H,

- BBIOMpaTh CIMOCOO pemeHuss ¢ y4eToM
AMEIOITIXCS pecypcoB 17§ COOCTBEHHBIX
BO3MOXKHOCTEH,

- apryMEHTUpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI
penieHnii ¢ y4€ToM HOBOM MH(OpMaIny.

CEYEHWEM  MHOTOIPAaHHUKOB  IUIOCKOCTBIO;  BBIIOJHATH
napajuleIbHOE, LEHTpaJIbHOE u OpPTOTOHAJILHOE
IPOEKTUPOBAaHME  (QUIYp HA  IUIOCKOCTb,  BBIIOJIHATH
U300pakeHus (QUTYp Ha IUIOCKOCTH; CTPOUTH CCUYCHUS
MHOTOTPAaHHUKOB  pPa3MYHbIMU  METOJaMH, BBIIOJHATh
(BBIHOCHBIE) IUIOCKHME YEpTEKH M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJ CBEpXY, COOKY, CHHU3Y; BBIYHCIATH
IUIONIAIM  TOBEPXHOCTEM  MHOTOIPAaHHMKOB  (MIpU3Ma,
nupamMua), TeOMETPHUUECKUX TeNl ¢ MPUMEHEHHEM (HOpMYIT;
CBOOOJHO  OMEpUPOBaTH  MOHATUSAMHU:  CHMMETpPUS B
MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH, LEHTP,
OCb W IUIOCKOCTh CHUMMETpUM  (UTYpbl;  CBOOOJHO
OTIepUpPOBATh TOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOpPaM H
KOOpJIMHATaM B TPOCTPAHCTBE; BBINOJHATH JEHCTBHS HaJ
BEKTOpaMM;  pellaTh  3aJaud  Ha  JIOKa3aTelbCTBO
MaTeMaTH4eCKUX OTHOILIEHUH u HaXOXJEeHUE
F€OMETPUYECKUX BEJINYMH, MPUMEHSAS H3BECTHBIE METO[bI
IOpU PEUIEHHH MaTeMaTHYeCKMX 3a/Jad MOBBIIIEHHOTO U
BBICOKOTO YPOBHSI CJIOXKHOCTH; IIPUMEHSTh IpoCTeHIne
IIPOrpaMMHBIE CPE/ICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBl IIPU  DELIEHHH CTEPEOMETPUUYECKHUX  3aJad;
U3BJICKaTh,  NpPeoOpa3oBbIBaTh U HHTEPIPETUPOBATH
UHPOpMALMI0 O  IMPOCTPAHCTBEHHBIX  I'€OMETPUYECKUX
¢urypax, NpEACTaBIECHHYIO Ha UepTeXax U PUCYHKAX;
IPUMEHSTh [OJy4eHHbIE 3HAHUS Ha NPAKTUKE: CPaBHUBATh U
aHaAJIM3UPOBATh PeaJIbHbIE CUTYALUH, IPUMEHITh N3yUYEHHbIE
INOHATUS B IHpOLlECCe IIOMCKA PELICHHUsS MaTeMaTHYeCKU
chOpMYIUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh peabHbIE
CUTyallud Ha SI3bIKE F€OMETPHM, UCCIIEN0BAaTh MOCTPOCHHbBIE
MOJEIN C HCIIOJIb30BAHMEM T'€OMETPUYECKUX IOHATUH U
TeopeM, amnmnapaTta anreOphl, pelarbh MpaKkTHUECKUe 3a/1auH,
CBA3aHHBIC C HAXOKICHHEM T€OMETPUUYECKUX BEJIMYUH;
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UMETh TIPEICTABJIICHUS 00 OCHOBHBIX JTamax pa3BUTHS
TEOMETPUH KaK COCTaBHOW dYacTH (yHIAAMEHTa pa3BUTHUSA
TEXHOJIOTHH,

- CBOOOJHO ONEPHUPOBATh TIOHATHSIMH, CBSI3aHHBIMU C
UWIAHAPUYECKOH, KOHUYECKOU 51 cepudeckoit
MMOBEPXHOCTSAMMH, OOBACHSTH CIIOCOOBI MOJTYYEHHUS;
OTICPUPOBATH TIOHATUSMH, CBSI3aHHBIMU C TEJIAMH BPAICHUS:
LWIMHIPOM, KOHYCOM, cepoii U 1apoM; paclo3HaBaTh Tela
BpallleHus (UWIMHIpP, KOHYyC, cdepa U map) U OOBACHATH
CIOCOOBI TOJIy4EHHUsl Tel BpallleHUus; KiacCu(pUIUpOBaTh
B3alIMHO€ pacrojioXeHue cepbl U IMIOCKOCTH; BBIYUCIATH
BEJIMYHMHBI JJICMEHTOB MHOTOTPAaHHHUKOB W TEJ BpalllCHUS,
00BEMBI M TIIONIAIM TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEIl
BpaIlleHHUs], TEOMETPHUUECKUX TeJI C MPUMEHEHHEM (OPMYIT;
CBOOOJHO OMEpUPOBATH  MOHSITUSIMH, CBS3aHHBIMH C
KOMOMHAIMsIMK ~ Te€l  BpallleHus W  MHOTOTPaHHHUKOB:
MHOTOTPaHHUK, BIHMCAHHBIM B cepy M OMHCAHHBIN OKOJIO
cheprl, cdepa, BHHCaHHAsT B MHOTOTPAaHHUK WU TEJO
BpAIlICHUS; BBIYUCIATH COOTHOLIECHUS MEXKAY IUIOIIAIIMU
MOBEPXHOCTEH M 00BbEMaMU MOJOOHBIX TEJ; H300paKaTh
u3ydaembie (PHUTYpBI, BBIMOJHATH (BBIHOCHBIE) ILIOCKHE
YepTeX U U3 PHUCYHKOB MPOCTBIX OOBEMHBIX (UTYpP: BUI
CBepXy, COOKy, CHH3Y, CTPOUTh CEUEHHUs TeJ BpAalllCHUs;
U3BJIEKATh,  WHTEPIPETHPOBaTH U  MPeoOpa3oOBHIBATH
UHGOPMALIMIO O  TIPOCTPAHCTBEHHBIX TI'ECOMETPHUECKUX
durypax, MpeACTaBICHHYI0O Ha 4YepTexax M PHUCYHKax;
CBOOOJIHO ONEPUPOBATH MOHATHUEM BEKTOP B MPOCTPAHCTBE;
BBHITIOJTHATH ONEpalliy HaJl BEKTOpaMU; 3aJaBaTh IJIOCKOCTh
ypaBHEHHEM B JEKapTOBOM CHCTEME KOOPAMHAT; pellaTh
TEOMETPUYECKHE 3a/ladyl Ha BBIYHUCICHHE YIJIOB MEXIY
OpSIMBIMA U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSIHUNA OT
TOYKH JI0 TJIOCKOCTH, B IIEJIOM, HA MPUMEHEHHE BEKTOPHO-
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KOOpJMHATHOIO  ME€ToJa IpUd  pPELIEHUH;  CBOOOIHO
OIIEPUPOBATh IOHATHSMH, CBSI3AHHBIMM C JBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBH)KCHUM; BBINOJHSITH
M300paXeHUs] MHOTOIPAaHHUKOM M Tel BpAUICHUs IpU
[apaJUIeJIbHOM ~ IIEPEHOCE,  LIEHTPAJIBHOM  CUMMETPUH,
3€pKAIbHOM CHUMMETpPUH, IIPU I[OBOPOTE BOKPYT IPSIMOI,
npeoOpa3oBaHUs noaoous; CTPOUTH cedyeHus
MHOTOIDAaHHUKOB M TE€J BpAlllCHUS: CEYECHMS IWIMHIpA
(mapanyenbHO W NEPHIEHIUKYISIPHO OCH), CEYEHHsS KOHyca
(mapanenbHOe OCHOBAHHUIO U MPOXOJSIee Yepe3 BepUINHY),
CEYeHMs I1apa; UCIIOJIb30BaTh METOBI IIOCTPOCHMS CEYEHUM:
METOJ| CJIEA0B, METOJ BHYTPEHHETO MTPOEKTUPOBAHUS, METOT
MIEpeHOCca CEKYIEH MIOCKOCTH; TI0KAa3bIBaTh TEOMETPUUYECKUE
YTBEPXKACHUS, TMPUMEHATh TeOMETpUYecKue QaxkTbl s
pelIeHUsl CTEPEOMETPUUYECKHX 3a/ad, MPearnoiararoimx
HECKOJIBKO WIaroB pEIICHMs, €CIU YCIOBUS NPUMEHEHUs
3alaHbl B SIBHOWM M HEsSBHOUW (opme; pemarh 3aaadu Ha
JI0Ka3aTesIbCTBO MaTEMaTUYECKHUX OTHOILIEHUH u
HaxOXJEHUE  TIEOMETPUYECKUX  BEIUYMH;  IPUMEHATH
MIPOTrpaMMHBIE CPEJCTBA U ANEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBl IpU PEIIEHUH CTEPEOMETPUUYECKUX  3aj]ad;
IIPUMEHATH IOJyYCHHbIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATH,
AQHAJIM3UpPOBAaTh M  OLEHUBATH  pPEAJbHBIC  CHUTyalluH,
NPUMEHATh HW3Y4YEHHBIE TOHSTHUS, TEOPEMbI, CBOHCTBA B
npoiiecce MOMCKa peuieHus MaTeMaTHYECKU
chopMynTUpOBaHHON MPOOIEMBbl, MOJIECIUPOBATH pEATbHbBIE
CUTYyallUM HAa 53bIKE I'€OMETPHUHU, MCCIIEJ0BATh MOCTPOCHHbIE
MOJEJIM C MCHOJIb30BAHUEM T€OMETPUYECKUX IOHATUM U
TeopeM, ammapaTa anreOpbl, peniarh MPaKTHYeCKUe 3a/1auH,
CBS3aHHBIE C HAXO0XICHUEM TIE€OMETPUYECKUX BEIUYMH;
UMETh TpEeACTaBlICHUs 00 OCHOBHBIX JTamax pa3BUTHUS
TEOMETPUM KaK COCTaBHOM yacTH (yHIaMEHTa pa3BUTHUS
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TEXHOJIOTUH.
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4.2. CTpyKTypa W NpHMEpHOe COJep:KaHHe OLEHOYHBIX MAaTepHaJI0B
NSl TPOMEKYTOYHOH aTTecTalMu MO Yy4yeOHOMY mpeaMeTy
«MaremaTuka»

[IpoMexxyTOouHO# arrectauueid mo ydyeOHOMYy mnpeamery «MareMmaTtuka»
ABIgeTcs 3k3aMeH. [[ns mpoBeneHus sk3aMeHa pa3padaThbiBalOTCsT KOHTPOJIBHO-
OLICHOYHBIE CPE/ICTBA.

DK3aMeH OpUEHTUPOBAH HA MUCBMEHHYIO (POpMY MPOBEAEHUS, KOTOpask BKIIOYAET
NUCBMEHHOE pelICHUE 3aJauH.

Ha BbInosiHeHHE MUCbMEHHOM 3K3aMEeHAIIMOHHON paboThl MO MaTeMaTHKe gaetcs 4
acTpoHOMMUECKUX vaca (240 MuHyT).

Dk3aMeHalonHas pabota coctout u3 10 3amanuii.

[Ipu BhIMONHEHUM 3afaHUl TpeOyeTcs MNPeNCTaBUTh XOJ pEeLIeHUs W yKa3aTb
MOJIYYE€HHBIN OTBET.

[IpumepHbIi IEpedeHb BOMPOCOB (T€M) JJIs MOATOTOBKU K 9K3aMEHY:

| cemecTp

1. Ompenenenve UEIbIX U pallMOHATBHBIX, IEHCTBUTEIBHBIX YHCE

2. Ompenenenue npoieHta. HaxoxaeHue mpoienTa oT yncia, Yucia 1o
IPOLIEHTY

3. Ompenenenue MOy yucia

4. Onpenenenue KOMIUIEKCHOTO yucia. CioKeHne KOMIUIEKCHBIX YHCEIL.
YMHOXEHHE U JIeTICHUE KOMIUIEKCHBIX YHCE

5. I'eomeTpuueckoe npecTaBIeHNE KOMIIEKCHBIX YUCE

6. Omnpenenenue paguaHHOM MEpHI yIiia, CHHYCa, KOCHHYCa, TAHT€HCA U
KOTaHTeHca yucia. BpamarensHoe nemkeHne. YncioBasi OKpYKHOCTb

7. 3HaveHMs TPUTOHOMETpUYECKUX QyHKIUM 1 yrioB 30°, 45°, 60°, 90°

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKIAECTB, GOPMYII
PUBECHUS.

9. 3anuck dhopmMmyn cuHyca U KOCHHYCa IBOWHOTO yria; GopMysl MOJTOBUHHOTO
yria

10.3anuck popMyn cuHyca, KOCHHYCA M TAHTEHCA CYMMBI U PA3HOCTH JIBYX
yIJI0B

11.TIpeo6pa3oBanusi CyMMbI TPUTOHOMETPUUECKUX (PYHKITHI B IPOU3BEACHHE
Y TIPOM3BEICHHS B CyMMY. BhIpaskeHrne TPUTOHOMETPHISCKUX (PYHKITHI
Yyepe3 TAHTEeHC MOJOBUHHOIO apryMeHTa

12.®yHkus y = SIN X ¥y = €OS X, X OCHOBHBIC CBOMCTBA U TPaUKH.
Oyukuuu y = tg X, y = ctg X, ux cBoicTBa U rpauku
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13.Omnpenenenne apkcuHyca, apKKOCHHYCa, apKTaHTeHca uncia. Pemenne
IPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN

14.Pemenue npoCcTEeHIINX TPUTOHOMETPUUYECKUX HEPABEHCTB

15.Onpenenenue pyHKINH, €€ 00JACTH ONPEACIICHUS U MHOXKECTBA 3HAUCHHUI;
rpaduka ¢pyakuuu. [loctpoenue rpadhuxoB QyHKIUN, 3a1aHHBIX
pa3IMYHBIMU CIIOCOOaMU

16.3amnuch cBOMCTB (DYHKIIMU: MOHOTOHHOCTb, Y€THOCTbh, HEUYETHOCTD,
OTPaHUYCHHOCTH, IEPUOTUIHOCT. HaxoKIeHe MPOMEKYTKOB
BO3pacTaHUs M YOBIBaHUS, HAUOOBIIETO U HAMMEHBIIIETO 3HAYCHHSI, TOUCK
AKCTpEMyMa

17.0Onpenenenue o6paTHeix PpyHkiuid. Haxoxaenue 061acT onpeaeneHus u
oOnacTu 3HaueHuit ooparnoi pynkuuu. Iloctpoenue rpaduka odpaTHO
byHKIIIHN

18.IIpeobpazoBanue rpadukoB. Pemenue ypaBHeHUu rpauueckum criocoOoM.
Pemenue HepaBeHCTB rpadueckiuM criocoooMm.

19.0mnpenenenne KOpHs N-0i CTETIEHU U €T0 CBOWCTB.

20.ITpeobpa3zoBanue UppaMOHAIBHBIX BEIpKEHUH. Berancienne KopHs u3
KOMIUJIEKCHOTO YHClia

21.0Omnpenenenne norapudma, IeCITUYHOTO U HATYpaJIbHOTO Jiorapudma.
3anuch OCHOBHOTO Jiorapumudeckoro Toxaectsa. CBoiicTBa 1orapupMos.
[lepexon Kk HOBOMY OCHOBaHUIO

22.0Onpenenenne ¢pyakunn. Haxoxnenue 3nadenuii pynkiuu. [Toctpoenue
rpadMKOB JIMHEHHOM, KBaJipaTUUHON (DYHKITUN

23.TlokazarenpHas QyHKIus, ee cBoiicTBa [locTpoeHue rpaduka
MOKa3aTeIbHOM () YHKITUN

24 . Jlorapudmuueckas GyHkIus, ee cBoicTBa. [loctpoeHue rpadgukon
norapupMudecKkux ¢yHKIIANA

25.1lokazaTenbHbIe ypaBHEHMS, HEPABEHCTBA. Pellienne pa3muyHbIX BUOB
MOKa3aTeIbHbIX YpaBHEHUI, HEPABEHCTB, CHCTEM

26.Jlorapudmuyeckre ypaBHeHUs, HepaBeHCTBA. CHCTEMBI JIOTapUPMUIECKUX
YPaBHEHHH. AJTOPUTM pPEIICHUs JOTapu(PMUUECKUX HEPABECHCTB

Il cemecTp

1. PacnonoxeHue npsMbIX U IJIOCKOCTEN B IPOCTPAHCTBE

2. TlapamnenbHOCTH MPSMBIX B IPOCTPAHCTBE. [lapamienbHOCTh IpsIMOi U
IJTIOCKOCTH

3. TlapammenbHOCTH TUIOCKOCTEN
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4. KyO u ero ceueHus. Yroia MexXay ABYMs NPSAMBIMUA. YTOJ MEXAY IPSIMOU U

IJI0CKOCTBIO

5. IlepneHAMKYISIPHOCTH NPSIMBIX B IpocTpaHcTBE. [lepneHanKyIsapHOCTh
IIPSMOU U IIIOCKOCTH

6. Teopema o Tpex nepneHauKyaspax. JIByrpanHblil yrod.
[lepneHAUKYISAPHOCTD INIOCKOCTEN

7. OrnpezneneHne OCHOBHBIX NOHATHI KOMOMHATOPUKU: IEPECTAHOBKH,
COueTaHusl, pa3MeIEHUs

8. 3agauM Ha MOACYET YKCIa pa3MEeIEHU, IEPECTaHOBOK, COUETaHUN

9. 3anuck popmyinsl buHOMa HeloTOHA. AHATU3 CBOMCTB OMHOMUHAIBHBIX
K03 HUIIMEHTOB

10.CgoiicTBa OuHOMUHAIBHBIX KO3 uirenToB. TpeyronsHuk [lackans

11. lekapToBa cucTeMa KOOpAMHAT Ha MI0cKocTU. OnpeiesieHne BEKTopa,
MOJIyJIsl BEKTOpa

12.PaBencTBO BeKTOpOB. Cll0KEHNE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YHUCIIO

13.Pa3noxxenue BeKTopa 1o HampaiaeHusM. OnpeneneHue yria Mexa1y IByMs

BEKTOpaMHU

14.BpiunciieHne KOOpJANHAT BEKTOPA, CKAISIPHOTO MPOU3BEIECHUS BEKTOPOB

15.Pa3noxxeHue BEKTOpa 1Mo KOOPAMHATHRIM BeKTOpaM. Beenenue dhopmysibi
pPacCTOSHUS MEXAY JBYMsI TOUKaMU

16.BriBo ypaBHEHHH cephl, TUIOCKOCTH U TIPSIMOI

17.0npenenenre MHOTOIpaHHUKA U €70 OCHOBHBIX 3JIEMEHTOB. OnpeiesieHne u

IOCTPOEHUE MPSIMOI M HAKIIOHHOM Mpu3Mbl. OnpeaesneHne npaBuiIbHON
IPU3MBI

18.Omnpenenenue u MoCTpoeHUE Mapajuielienuneaa, Kyoa

19.CummeTpuu B KyOe, B apayjieienuneie, B IpU3Me U MUpaMu/Ie.
[TocTpoenue ceuenus Kyda, MPU3MbI U TUPAMHIBI

20.0Ompenenenne U MOCTPOSHUE TUPAMHUIBI, TIPABHIIBHON TUPaAMUIBI
YCEUEHHON MUPAMUJIBI, TETpadapa

21.1lpaBunbsHbie MHOTOTpaHHUKH. [IpecTaBieHne o mpaBUIbHBIX
MHOTOTpaHHUKax (TeTpasap, KyO, OKTa’aAp, JOAEKa3P U UKOCASIP)

22.Omnpenenenne u rpaguaeckoe n3o0paxkeHue: cGepsl, IeHTpa chepsl,
paamyca chepsi, Tuamerpa chepsl

23.0Omnpenenenne u rpadudeckoe n300paxeHue: mapa, IeHTpa mapa, pagnyca

miapa, 1MaMeTpa mapa
24.Ypasuenue chepsl, BBIBOA YpaBHEHUS c(pepbl B IPSIMOYTOILHOM CHCTEME
KOOpAHHAT
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25.B3anmHoe pacnosioxeHre cepsl U MIOCKOCTH: HE UMEIOT O0IIUX TOYEK,
MMEIOT MHOECTBO OOIIMX TOYEK, OAHa oOias Touka. ['paduueckoe
M300pakeHne

26.KacarenbHast TNIOCKOCTH K cpepe: TeopemMa, 10Kka3aTelbCTBO, 0OpaTHas
TeopeMa

27 Ilnomans chepol

28.0mpezenenne KkacaTelbHOH K cepe, TOUKU KacaHUs

29.B3auMHoOe pacrnonoxkeHue npsiMoit u cepbl

30.111apoBoii cermeHT

31.1IapoBoii cexTop

32.111apoBoii cioit

33.0npenenenue u rpaguyeckoe n300pakeHue: MIWIMHAPA, 00Pa3yIOIIUX
IIWIMH]IPA, OCH IUJIUHAPA, OCHOBAHWH IIWJIMH/IPA, BBICOTHI IIUJIUHAPA,
paanyca, TuameTpa IIIHHApa.

34.0Onpenencane u rpaduIecKoe N300paKeHHUE: OCEBOI0 CEUCHHUS, CEUCHUS
IIWIMH]Ipa TIEPIICHIUKYISIPHON K OCH IIOCKOCTBIO.

35.1IpsiMolt KpyroBO# IIMITHHJIP.

36.Pa3BepTka O0KOBOM MOBEPXHOCTH ITUIUHIPA.

37.Dopmyna 1uionaan 00KOBOM MOBEPXHOCTH HHJIMHIPA.

38.Dopmyna TIoNaau MOTHONW MOBEPXHOCTH WIHHIPA

39.0npenenenue u rpaguyeckoe n300pakeHrne: KOHyca, 00pa3yrolnux KOHyca,
OCH KOHYCa, OCHOBaHUS KOHYCA, BEPIIMHBI KOHYCa, 00KOBOI MMOBEPXHOCTHU
KOHYCa, BBICOTHI KOHYCa, CEUCHUS KOHYCa.

40.0mpenencaue 60KOBOH, IOJIHOW MMOBEPXHOCTH KOHYca, (hopMyna
HAXOXXJICHHS TUTOMAad OOKOBOM, ITOJIHOW MOBEPXHOCTH KOHYCA.

41.0mnpenencHue u rpaduyeckoe n300pakeHUe: YCEUeHHOT0 KOHYca,
OCHOBaHMI YCEYEHHOTO KOHYCA, BEICOTHI YCEUEHHOTO KOHYyca, 00KOBOM
MOBEPXHOCTH YCEYEHHOTO KOHYCa, 00pa3yIOIUX yCEeUeHHOTO KOHYca.

42.0mpenencHue OOKOBOH, ITOJIHON IMTOBEPXHOCTH YCEUCHHOTO KOHYCA,
dbopmysia HaX0XKICHUS IO OOKOBOM, ITOJTHOM MOBEPXHOCTH
YCEUEHHOTO KOHYyCa

43.0npeaencHue Mpou3BoIHON DYHKITNHU, €€ TeOMETPUICCKOTO H
¢dusmueckoro cmpicia. M3zyuenune npasui u hopmyn qudepeHmpoBaHus
OCHOBHBIX 2JIEMEHTAPHBIX () YHKIIUN

44.0Onpenenenue BTOPOl NpOU3BOIAHOM, €€ TEOMETPUUYECKOT0 U (PU3NYECKOTO
cMbIcia. Beruucienue npou3BoHON 0OpaTHOM U CIOKHOU (PyHKIIUH

45.Bb1BOJ1 ypaBHEHU KacaTelbHOU. [I[puMeHeHrne nponu3BOIHON K
uccle0BaHui0 QYHKIMN U TOCTPOCHUIO rpaduKoB
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46.0mpeneneHue nepBooOpa3HOM, HEOMPEIETICHHOTO U ONPEEICHHOTO
MHTErpaia

47.1lpuMeHeHne OnpeneseHHOT0 HHTerpaia il HaXOXKASHUS TUIoaau
KpuBosMHEHOU Tpanenuu. ®opmyna Hetotona—IJleiiOnuia

48.T eoMeTpuyUeCcKUil CMBICH ONPENEIIEHHOTO MHTErpaia. Beruucienue miomaien

KPUBOJIMHEWHBIX TPAIIECLINA

49.Bpiuncnenue o0beMa Kyda, MpsSMOYTOJIbHOTO Mapajuiesienuneaa, Ipu3Msl,

UUIUHAPA

50.Boruucnenre o6bema NUpaMuJibl, KOHyca, IIapa

51.Bbluucnenue Mmomaad NOBEPXHOCTH IMIMH]IPA, KOHYca, cepbl

52.0Omnpezenenne coObITUsA, BEPOSTHOCTU cOOBITUSA. ClIOKEHHE U YMHOKEHHE
BepossiTHOCcTer. McnibiTanus bepHyinu

53.luckperHas ciaydyaiiHas BeIMYMHA. 3aKOH pacipeesieHus CiayyaiHoul
BEJIMYMHBI

54.TIpeoOpa3zoBaHue ypaBHEHUN U HEPABEHCTB B PABHOCWIIbHBIC JAHHBIM.
Peuienne panioHabHBIX, HPPALMOHATBHBIX, IOKA3aTEIbHbIX,
Jaorapu(pMUYECKUX, TPUTOHOMETPUYECKUX YPABHEHUN U YPABHEHUI C
napaMeTpaMu

KpuTtepumn onieHku BbINOJHEHUS PadoOThI

OHGHKa KomuuectBo BaﬂaHI/IfI, BBIIIOJIHCHHBIX ITPAaBUJIBHO,

HE0O0X0AUMOE IS TIOJTYUCHUS OIEHKHU

«2» 4 u MmeHee

(HEYIOBIETBOPUTEIIHHO)

«3» 56
(YIOBJIETBOPUTEIIHHO)

«4» (xopomo) 7.8

«5» (0TIUYHO) 9-10
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