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1. IACHOPT PABOYEM TIPOT'PAMMBI YYEBHOI'O IMPEIAMETA
«MATEMATHUKA»

1.1. Ob61acTh npuMeHeHus: pado4eil MPOrpaMMbl

Pabouas mnporpamMma y4yeOHOro mnpeaMeTa SBISETCS YacTbl0 OCHOBHOM
npodeccuoHanbHON 00pa3oBaTENbHOW HporpamMmsel Mo crneuuanbHocT 21.02.03
CoopykeHHe u dKCITyaTalus Ta30He(TenpOBOAOB U Ta30He()TeXpaHUITHIL.

[Iporpamma paszpaborana B coorBerctBUM ¢ PI'OC COO, Ha ocHOBe
TpeboBanmnii PenepaabHON 00pa30oBaTEIbHON MPOrpaMMBbl CpPEAHEro OO0IIEro
oOpa3zoBaHus.

1.2. MecTto Yy4yeOHOro mpeamMera B CTPYKType 00pa3oBaTe/ibHOM
NMporpamMmabl

Y4eOHbIH TIpenMer «MareMaThKa) OTHOCHUTCS K MPOQUIBLHBIM yUeOHBIM
nmpeaMeTaM o011eo06pa3zoBaTebHON [IOJATOTOBKH. Y4eOHbIN npeamer
«MareMaTnKa U3yd4aeTcs Ha yriyOJeHHOM ypOBHE.

Ocoboe 3HayeHwe ydeOHBIM MpeaMeT HMeeT IMpu (POPMUPOBAHUH U
Pa3BUTHH OOMIMX U PO(EeCCHOHATBHBIX KOMIETSHIIHI:

OK 01. Beibupare cmocobbl pemieHus 3aaad  MpodecCHOHATBHOM
JEeSTEHHOCTH TPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM

OK 02. Hcrnonb3oBaTh COBpPEMEHHBIE CpEACTBa TIOMCKa, aHalIu3a W
UHTepIpeTanuu nHoOpMaIi U HHOOPMAIITMOHHBIE TEXHOJIOTUHU JJISI BBHITTOJIHEHHUS
3a/1a4 mpodecCuoHaIbHOM EeATeTbHOCTH.

OK 03. [InanupoBaTh U peain30BbIBATh COOCTBEHHOE ITPO(PECCHOHATBLHOE H
JUYHOCTHOE pa3BHTHE, MPEeANPUHUMATETHCKYIO JeSITENBHOCTD B
npodeccroHaabHON cdepe, UCIOIB30BaTh 3HAHUS 110 (PMHAHCOBOW IPaMOTHOCTH B
Pa3TUYHBIX )KU3HEHHBIX CUTYaIUIX.

OK 04. DddexktnBHO B3aMMOACHCTBOBATH M pabOTaTh B KOJUICKTHBE M
KOMaH/IE.

OK 05. OcymiecTBiasiTh yCTHYI0 W THUCBMEHHYIO KOMMYHHUKAIIMIO Ha
roCy/IapCTBEHHOM si3bike Poccuiickoit Deneparii ¢ y4eToM OCOOEHHOCTEH
COIMAIILHOTO U KyJIbTYPHOTO KOHTEKCTA.

I[IK 2.1. OGecneuuBaTh NPOBEACHUE TEXHOJOTMYECKOTO Ipoliecca
TpyOOTIPOBOHOTO TPAHCIIOPTA, XpPAaHEHUS W pacmupenefieHus raza, HedTH u
He(TEPOTYKTOB.

CornacHo yueOHoro miana no crneuranbHocTd 21.02.03 CoopyxkeHue u
OKCIUTyaTanusi ~ ra3oHe(dTEeNmpOBOMOB W Ta30HEPTEXPAHWIUIL  KaXKIBIA
OOyYJarOIIMICsT BBITIONIHSAECT WHAWNBUAYATbHBIN MPOEKT MO OJHOMY W3 YYeOHBIX
peaMEeTOB  001eo0pa3oBaTelbHONM TOATOTOBKK (B TomM umciae mo YIIIL.OL
Marematuka):
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NuauBuayanbHbId IPOEKT (IpeAMETOM He sBisgeTcs) — 32* yaca.

*He BXOAMT B YUeOHYIO HAarpy3Ky oOydaromuxcs mo yaeOHoMy npeaMery « MaTemaThka»

1.3. TpeboBanus Kk pe3yabTaTaM OCBOCHHUSI Y4eOHOr0 MpeaMeTa

B pamkax ocBoeHus coaepkaHus ydyeOHOro mnpenmera «MaremaTtukar,
oOecreynBaeTcss AOCTHKEHUE OO0YYarOIIMMUCS JTUYHOCTHBIX, METANPEIMETHBIX U
IPEAMETHBIX PE3YyJIbTAaTOB:

IL1anupyemsle
pe3yJbTaThl OcHoBHbIE IOKa3aTeIu OLEHKHU pe3yJibTaTa
OCBOCHHUA
Jluunocmuule pezyniomamot, 6 mom uucne:
B uactu -chOPMHUPOBAHHOCTh TPaXJAAHCKOW TO3WIMKA  OO0ydYaromerocss Kak
rpakIaHCKOro aKTUBHOTO M  OTBETCTBEHHOIO0 YJIeHA POCCHUHCKOro  00IlecTna,
BOCIIMTAHMS Mpe/ICTaBJIeHHEe O MaTeMaTHYeCKUX OCHOBAaX (PYHKUHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYyp T'pa’kJaHCKOTO O0OlIecTBa
(BBIOOpBI, OMpPOCHI U JApPYroe), YMEHHE B3aUMOJEHCTBOBATh C
COLIMANIbHBIMA HMHCTUTYTAMH B COOTBETCTBHUM C HX (DYHKUHUAMH H
Ha3HAYEHUEM.
- chOpPMHUPOBAHHOCTh POCCHMCKON TPaKTAaHCKOH HWACHTHYHOCTH,
B 4actu YBOKEHUSI K TMPONUIOMY W HACTOSIIEMY POCCHIICKOM MaTeMaTHKH,
NATPUOTHYCCKOIO | [jegHHOCTHOE OTHOIIICHUE
BOCITUTAHUA K  JOCTWXKEHHMSIM  POCCHICKMX  MaTreéMaTUKOB U  POCCHICKOU

MaTeMaTH4eCKOi IIKOJIBI, UCIIOJIB30BAHUEC JTUX I[OCTI/I}KCHI/Iﬁ B ApYyrux
HayKaX, TCXHOJIOTUAX, C(bean O9KOHOMHKMU,

B yactu 1yxoBHO-

- OCO3HAaHUEC AYXOBHBIX IIEHHOCTEH pOCCHﬁCKOFO Hapoaa,
C(l)OpMPIpOBaHHOCTI) HPAaBCTBCHHOI'0O CO3HaHUWs, STHYECCKOI'O IMOBECACHM,

HPaBCTBEHHOI'0 CBSI3aHHOTO C TMPAaKTHYECKHUM IPUMEHEHHEM JOCTIKCHHM HayKu H
BOCITUTAHUSA JIESITETbHOCThI0 YYEHOIO, OCO3HAHHWE JUYHOTO BKJIaJa B TOCTPOCHUE
ycToiuuBoro OyayIero;
- 3CTETUYECKOE OTHOLLIEHUE K MUPY, BKJIIOYasi 3CTETUKY MaTeMaTHYECKUX
B uactn 3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEIIeHUH, pacCyXICHHI,
ICTETHYECKOI0 BOCIPUUMYHUBOCTD
BOCIIHTAHUS K MaTeMaTU4YEeCKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;
- c(OpMHPOBAHHOCTh YMEHMS NPHUMEHSATh MaTeMaTHYeCKHe 3HaHUS B
B uactu UHTEpecax 370pOBOTO M 0Oe30macHoro oOpas3a JKHU3HH, OTBETCTBEHHOE
¢usnueckoro OTHOILIEHHE K CBOEMY 310POBBIO (3mopoBoe NUTaHUE,
BOCIIMTAHHS cOaaHCUPOBAHHBIN PEKUM 3aHATUI U OT/AbIXa, peryispHas puzndeckas
aKTUBHOCTb),  (PU3MUECKOE  COBEPIICHCTBOBAaHWE MpPHU  3AHATUAX
CIIOPTUBHO-03JI0POBUTENILHON EATEIHOCTBIO;
- TOTOBHOCTh K TpYAY, OCO3HAaHHE IIEHHOCTH TpPYJOJIOOUs, MHTEpeC K
B uactu pa3nuyHbBIM cdepaM HpoPEeCcCHOHATBHOM NEATENbHOCTH, CBA3aHHBIM C
TpyAOBOIo MAaTeMaTHKOMN
BOCIIMTAHUS

u e€ NMPUIOKEHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIM BbIOOp Oymymieit
npodeccu W peaju3oBbIBATh COOCTBEHHBIE JKW3HEHHBIE IUIAHBI,




TOTOBHOCTD i1 CIIOCOOHOCTD
K MaTeMaTHYECKOMY 00pa30BaHHIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEM JKM3HM, TOTOBHOCTb K aKTMBHOMY Yy4YaCTUIO B pEUICHUU
MPAKTUYCCKHX 3a/1a4 MaTEMAaTUYCCKON HAIIPaBICHHOCTH,

B yacTn
IKO0JIOTrHYeCKOro
BOCIIUTAHUA

- c(OPMHPOBAHHOCTH SKOJIOTUYECKON KYJIbTYPhI, TOHUMAHHUE BIIMSHHSI
COLIMAJIbHO-3KOHOMMUYECKUX IPOLIECCOB HAa COCTOSIHUE TNPUPOIAHON U
COLIMAJIBHOM CpeJibl, OCO3HAHHE INI00AIbHOTO XapaKTepa IKOJIOrHYECKUX
npoOsieM, OpUEHTAalMsl Ha IPUMEHEHUE MaTeMaTHYeCKUX 3HAHUM Ui
pemieHust 3ama4 B OONACTH OKPYKAIOWIEH Cpenbl, IUIAHUPOBAHHE
MOCTYIIKOB U OLEHKHM WX BO3MOJKHBIX IOCJIEICTBUHI AJIsi OKpYXKaromieu
CpeJibl;

- c(OpMUPOBAHHOCTb MHPOBO33PEHMUS, COOTBETCTBYIOLIETO

B 4acTH HEHHOCTH | coBpeMeHHOMY YPOBHIO Pa3BHTHS HAyKM M OOIIECTBEHHON NPaKTHKH,

Hay4HOI'0 ITIOHUMAaHHE MaTeMaTHYECKOU HayKH

NMO3HAHUA Kak cdepbl YeNIOBEYECKON JEeSATEIHHOCTH, OJTAlloOB €€ pPa3BUTHS U
3HAUUMOCTH /IS Pa3BUTHUS  IUBWIM3AIMM, OBJIAJCHHUE  S3BIKOM
MaTeMaTUKd M MaTeMaTH4eCcKON KyJIbTYpOHW KaK CpeICTBOM IIO3HAaHUS
MHpa, TOTOBHOCTb OCYLIECTBIJISITh MPOEKTHYIO M HCCIEIOBATEIbCKYIO
JeSITeNIbHOCTh MHJIMBUIYyaJIbHO U B TPYIIIIE.

Ilnanupyemsle
pe3yJbTaThl OcHoBHbIE OKa3aTe U OLlEHKHU pe3yJibTaTa
OCBOCHUS

Memanpeomemmnule pezyibmamot, 6 mom uucjie:

1. YHuBepcajibHbIe YueOHbIE MO3HABATEIbHbBIE 1€l CTBUA

Ba3oBLle
JOru4ecKue
neicTBusA

-  BBIABIITH M XapakTepH30BaTh  CYIIECTBEHHBIC  IPH3HAKU
MaTeMaTH4ecKuX OOBEKTOB, MOHATHH, OTHOIICHUN MEXIY MOHITHSIMH,
(bopmynrpoBaTh OIpeeICHUs HOHSTHH, yCTaHABJINBATh
CYILECTBEHHBIN NpPU3HAK KIacCH(UKAIMHM, OCHOBAHUS ISl 000OIICHHS
¥ CPaBHEHHS, KPUTEPHUHU TIPOBOIUMOTO aHAIIN3a;

- BOCIPHHUMATH, (GOPMYIUPOBATH W NPEOOPA3OBBIBATH CYXKJICHHUS:
YTBEPJMTEIIbHBIC W OTPHUIATENIBbHbBIC, CIUHUYHBIC, YaCTHBIE M OOIIHe,
YCIIOBHBIE;

- BBUIBJIATH MaTEMaTH4YEeCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTtuBopeursi B (haKTax, NAHHBIX, HAONIOACHUSAX U YTBEP)KICHUSIX,
npeiarath KPUTEPUH
ISl BBISIBJIICHHSI 3aKOHOMEPHOCTEH 1 IPOTHBOPEYNIA;

- JIe7IaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JICITyKTUBHBIX U
VHYKTHBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUSHUI 110 aHAJIOTHH;

- TOPOBOAUTH CaMOCTOSITENIFHO JIOKAa3aTeNbCTBA MaTEeMaTHUECKHX
yTBEp)KJIEHUH  (mpssMBIE M OT  HPOTUBHOTO),  BBICTPAUBATh
apryMeHTaluIo, MPUBOJNUTH pUMeEpbI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIEHUS U BBIBOJIbI;

- BBIOMpaATh croco0 perieHus: yueOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO
BapUaHTOB pELICHUs, BbIOMpaTh Hambosee MOIXOAALINN ¢ yd€ToM
CaMOCTOSITEJIBHO BbIJICTIEHHBIX KPUTEPHUEB).

BasoBnble
HCCJIed0BATEILCKHE
aelcTBUA

- HUCHOJb30BaThb BOINPOCHl KaK MCCIEN0BATEIbCKUM HHCTPYMEHT
MO3HaHUA, (OPMYIUPOBATH BOIPOCH], (UKCHPYIOLINE MPOTHBOPEUUE,
npobsemMy, yCTaHaBIUBaTh KCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHMUE;

- TPOBOAWUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,




HCCIIEIOBAaHUE [0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4ecKoro
00BeKTa, SBJICHHS, TPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMU, SIBJICHUSMH, ITPOIIECCAMH,

- caMOCTOSATeNnhbHO (opMynIupoBaTh OOOOIIEHUS U BBIBOABI IO
pe3yipraTaM IpPOBEAEHHOIO HAOJIONEHUS, UCCIIEAOBAHMS, OLICHUBATh
JIOCTOBEPHOCTD TOJIYY€HHBIX PE3yJbTAaTOB, BEIBOJOB M 0000IIEHUH;

- MPOTHO3UPOBATHh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIJIBUTAThH
MIPEANOIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIOBHUSX.

PaGora ¢
uHopManuei

- BBIABJIATH JeUIHUTHI WHPOPMALWHU, TAHHBIX, HEOOXOIUMBIX IS
OTBETa Ha BOIIPOC U JJIs PELICHUS 3aa4H;

- BbIOMpaTh MH(OpPMALMIO U3 HCTOYHUKOB pAa3jIMYHBIX THUIIOB,
AHAJIM3HUPOBATH, CUCTEMATU3HPOBATh 51 WHTEPIPETUPOBATH
MH(}OpPMaIINIO pa3TUYHbIX BUJOB U (POPM MpeCTaBICHMUS;

- CTPYKTYpUpOBaTh HMH(OpMAIMIO, MPEACTaBIATh €€ B pa3IMYHBIX
(hopmMax, MIUTFOCTPUPOBATH TpadUUECKH;

- OLIEHUBaTh HAAEKHOCTh HMH(OpPMALIUM 1O  CAMOCTOSATEIHHO
c(OpMyIUPOBAHHBIM KPUTEPHUSIM.

2. YHuBepcabHbIE K

OMMYHHKATUBHBIC lIeﬁCTBHﬂ

OO0menue

- BOCIpPUHMMATh U (OPMYIUPOBATH CYXKIEHHS B COOTBETCTBUM C
YCIOBUSAMH U LEIAMH O6HIGHI/I5[, SACHO, TOYHO, T'PaMOTHO BbIpaXXaTb
CBOIO TOYKY 3pCHHUA B YCTHBIX
" IMMUCbMCHHBIX TCKCTaX, JaBaTb IMOACHCHUA IO XOO4Yy PCIICHUA 3aa4u,
KOMMEHTHPOBATH IOJYYCHHBIH pe3ysIbTar;

- B X0/ic 0OCY)XJICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMO
TEMBI, POOJIEMBI, PEIIaeMO 3a]auM, BEICKA3bIBATh HJICH, HAICJICHHbIC
Ha TIOUCK pEIICHUs, COMOCTaBISTh CBOHM CYXKICHUS C CYXKICHHSIMH
JIPYrUX YYaCTHUKOB JHajiora, OOHAapY)KMBAaTh pa3IMYMe U CXOJCTBO
TO3MIINI, B KOPPEKTHOW (opMe (GopMyaupoBaTh pa3HOTIIACHS, CBOU
BO3PAXKCHHS,

- TPEJACTaBJATh PE3YJbTaThl PEUICHHUS 3aJadd, OSKCICPUMEHTA,
UCCIICIOBAHMs,  IPOEKTa, CaMOCTOSITEIbHO  BhIOMpaTh  (opmar
BBICTYIUICHHSI C Y4Y€TOM 3a1a4 Mpe3eHTalud M OCOOCHHOCTEH
ayJMTOPHH.

CoBMecTHAs
JeATEJHLHOCTH

- TIOHMMaTh W WCIOJIB30BaTh TPEUMYIIECTBA KOMAaHIHOH W
VHIMBUIyaJIbHOW pabOThl NpU PEUICHHHM YYEOHBIX 3ajad, MPUHUMATh
eI COBMECTHOM  JCATENBHOCTH, IUIAHUPOBATh  OPTaHHU3AIHIO
COBMECTHOM paboThl, paclpenesiaTh BUAbI paboT, JIOrOBapUBaTHCS,
oOcykJgaTh Tpolecc M pe3ynbrar paboTel, 00001aTh MHEHUs
HECKOJIbKUX JIFOJICH;

- y4acTBOBaThb B TIpyHmoBbIX (popmax paboTel (0OcykaeHHs, 0OMeH
MHECHHH, «MO3TOBBIE WITYPMbI» W HHBIC), BBINOJHATH CBOI YacTh
paboOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C APYTUMHU YJICHAMHU
KOMaH/bl, OLIEHUBATh KAYECTBO CBOETrO BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEepHUsM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBUSI.

3. YHuBepcaabHbIe P

CryJsiTUBHLIC JEeHCTBUS

Camoopranm3amusi | - COCTaBIIATH IJIaH, AITOPUTM PELICHUS 331a4H,
- BpIOMpaTh cHoco0 pemeHus ¢ y4€TOM MMEIOIIMXCS PecypcoB H
COOCTBEHHBIX BO3MOYKHOCTEH,
- apryMeHTHpOBaThb U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C y4ETOM
HOBOH MH(OpPMAIUH.

CaMOKOHTPOJIb - BIIQJIETh HAaBBIKAMHU I103HABATEJIbHOM pe(IeKCHH KaKk OCO3HAHMS

COBCPIIACMBIX JIENCTBUI U MBICTIMTEIIbHBIX IPONECCOB, UX PCIYIILTATOB,
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BIaJEeTh CHOCOOAMM CaMOIPOBEPKH, CAaMOKOHTpOJS IIpolecca U
pe3ysibTaTa peluieHusl MaTeMaTHYeCKOM 3a1auy;

- IPEABUIETH TPYIHOCTH, KOTOPBIE MOI'YT BO3ZHHUKHYTDH IIPH PELICHUU
3ala4v, BHOCUTb KOPPCKTUBBI B JCATCIBHOCTH Ha OCHOBC HOBLIX
O6CTO$ITGJH>CTB, JaHHBbIX, HaﬁHeHHLIX OHII/I60K, BBISIBJICHHBIX
TPYIHOCTEN;

- OOCHHUBATb COOTBCTCTBUEC PE3yjibTaTa LCIH KW YCIOBUIAM, OOBICHATH
IMPUYIKUHBI JOCTHXXCHUA UM HCAOCTUIKCHHUA PE3YIbTATOB ACATCIBHOCTH,
HAXOJIUTh OMIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

Ocnoenvle nokazamenu OUECHKU npedmemnblxpes*yﬂbmamos:

1) cBOGOIHO OTEPHPOBATH MOHATHAMH: PAIHOHAIBLHOE YHCIO0, OECKOHEYHAs MEPUOIUYECKas
IpoOb, MPOLEHTHI, UPPANMOHATIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX W JIEHCTBHTEIBHBIX
qHceNl, MOAYNb JICHCTBHTENBHOTO YHCIA; TMPUMEHATh OPOOM W TPONEHTHI IS PElIeHHS
NPUKIAIHBIX 337a4 W3 pPa3M4yHBIX OTpacied 3HAaHUM W pPEAIbHOW >KU3HU; IPUMEHSTh
npuOIMKEHHBIE BBIYMCICHHS, TpaBHJIa OKPYIJICHUs, TPHKUAKY W OICHKY pe3ysbTara
BBIUMCIICHUH; CBOOOJHO ONEpPHPOBATH TIOHATHEM: CTENEeHb C IIeJBIM  IIOKa3aTelieM,
WCTIONh30BaTh TMOAXOMAIIY0 (GOpMy 3amucH JACHCTBUTENBHBIX YHCEN Ul  PElICHHS
MPAaKTUYECKUX 3a7ad W TPEICTaBICHUS JAHHBIX; CBOOOIHO OIEPHPOBATH TIOHSATHEM:
apru(METHIECKII KOPEHb HATYPaIbHOHN CTENIEHH; CBOOOHO ONIEPUPOBATH MMOHITHEM: CTEIIEHB C
pamroHaTBFHBIM  MOKa3aTeleM; CBOOOJHO OINMEepUpoBaTh MOHATHSAMH: Jorapudm ducia,
JECATUYHBIE W HaTypalbHbIe JoTapu(MbI; CBOOOJHO OTEPUPOBATH TOHSATHSAMH: CHHYC,
KOCHHYC, TaHT€HC, KOTAaHT€HC YHCIOBOTO apryMeHTa; OIEPHpPOBATH MOHATHUSMH: apKCHHYC,
apKKOCHHYC M apKTaHI'€HC YMCIOBOTO apryMEHTa.

2) cBOOOJHO OTIEPUPOBATH MOHATHUSMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, PAaBHOCUIIBHBIC
YPaBHEHUsI U YypaBHEHMA-CIEJCTBHS, PABHOCHIbHBIC HEPABEHCTBA; IPHUMEHATh pa3IU4YHbIC
METO/Ibl PEIICHUS PAlMOHAIBHBIX U JIPOOHO-PALMOHAIBHBIX YPAaBHEHHH, MPUMEHATb METO]
MHTEPBAJIOB Ul PEIIEHUs] HEPaBEHCTB; CBOOOJHO OIEPUPOBATH MOHATUAMHU: MHOTOWIEH OT
OJIHOW MEepPEMEHHON, MHOTOWIEH C IebIMU KO3 PUIIMEHTAMH, KOPHU MHOTOWIEHA, IPUMEHATh
JieICHMe MHOIOWIeHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3dy m Teopemy Buera nns
pemieHust 3aja4;  CBOOOJHO ONEPUPOBATh IOHATHSAMM: CUCTEMAa JIMHEHHBIX YpaBHEHU,
MaTpula, ONpPEAEIUTENb MATPULBl 2 X2 U ero reoOMEeTPUYECKUH CMBICIH, HCIOJIb30BaTh
CBOMCTBA onpenenuTesns 2 X 2 s BBIYUCICHUS €ro 3Ha4eHUs, IPUMEHATh ONPEACTUTENH Ui
pelIeHus] CUCTEeMbl JMHEHHBIX YpPaBHEHUH, MOJEIMPOBATh pealibHble CUTYyallUd C MOMOIIBIO
CHCTEMBbl JIMHEHHBIX ypaBHEHUH, HCCIEN0BaTh IOCTPOEHHBIE MOJIENIN C MOMOIIBIO MAaTpUl] U
onpenenureneif, WHTEPHPETHUPOBATh IMOJYUYEHHBIM pe3yiabTaT; HCIOJIb30BaTh CBOICTBA
NEUCTBUH C KOpPHAMHU sl NpeoOpa3oBaHUs BBIPAKEHUH; BBINOJHATH IpeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHUH, COACPIKALINX CTENEHU C PallMOHAIbHBIM IOKA3aTesIeM; HCII0JIb30BaTh
cBoiicTBa Jorapu(mMOB I MpeoOpa3oBaHMs JIOrapu(PMUUYECKUX BbIpaXKEHUH; CBOOOIHO
OIIEpHPOBAThH MOHATUAMU: UPPALMOHAJIbHBIE, [TOKAa3aTeIbHbIE U JOrapu(pMUUECKUE ypaBHEHMUS,
HaXOJUTh MX PEIIEHUS C MOMOIIBI0 PAaBHOCHUJIBHBIX MEPEXOJI0B MM OCYILECTBIISAS MPOBEPKY
KOpHEH; IpPUMEHATb OCHOBHbIE TpPUTOHOMETpHUECKUE (GOpMyNIbl i IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUM; CBOOOJHO ONEpPHPOBATh MOHATHEM: TPUTOHOMETPUYECKOE
ypaBHEHHE, MPUMEHATh HeoOXoaumble (OpPMYNIbI Ui  PELIEHUs OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YpPaBHEHUN; MOJEIMPOBATH pEalbHbIE CUTYallMM Ha s3bIKE anreOpsbl,
COCTaBJIATh BBIPAKEHMsI, YpPaBHEHHs, HEPAaBEHCTBA IO YCIOBHUIO 3a/auyM, MCCIEIOBATh
MIOCTPOEHHBIE MOJIENIN € MCII0JIb30BAaHUEM ammapara aareopsl.

3) cBOOOJHO OMEPUPOBATh MOHATHAME: (YHKIHKS, CHOCOOBI 3amaHusi (DYHKIUH, B3aUMHO
oOpatHble (YHKIUH, KOMNO3ULUSA (GYHKUUH, rpaduK (yHKUUHU, BBIIOIHATH JIEMEHTApHbBIE
npeoOpazoBanusi TpadukoB (YHKIM; CBOOOJHO OMNEPUPOBATH TOHATUSMU: OONACTh
ONpeNeNieHuss M MHOXKECTBO  3HaueHWH  (QyHKUMH, Hyad (QYHKIUHM, TPOMEXKYTKH
3HAKOIMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBaTh MOHATHAMM: YETHbIE M HEU€THbIE (DYHKIMH,
nepuoandeckue QyHKIUU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MUHHUMYMBbI




GyHKIMKM, HauOoJbIlee W HAWMMEHbIIEE 3HAYeHHE (QYHKIMM Ha TPOMEXKYTKE; CBOOOIHO
OTIEPHPOBATH NOHATHAMHM: CTETICHHAs! (PYHKIUS C HATYypaJbHBIM U IIeJIBIM TIOKa3aTeneM, rpaguk
CTEeNeHHON (PYHKIIMM ¢ HaTypaJbHBIM M IIEJIBIM IOKa3aTeieM, rpaduk KOpHsS n-0i CTeTeH! Kak
¢GbyHKIMU OOpaTHOM CTENEHH C HATypajJbHBIM IIOKa3aTeleM; OIEpPUPOBATh MOHATHSIMHU:
JTUHEWHas, KBaJpaTHYHas W JpOOHO-TMHEHHAas (YHKIUH, BBIIOJIHATH DIEMEHTAPHOE
WCCIIEIOBAaHUE M TOCTPOCHHWE UX TIpaduKOB; CBOOOIHO ONEPUPOBATH TMOHATHSIMHU:
nokaszaTenbHasi U JorapupmMudeckass (QyHKIMH, UX CBOWCTBA W TpaduKH, HCIOJIB30BaTh UX
rpaduKy Ui peleHus] ypaBHEHUH; CBOOOHO OTEPHPOBATH MOHATUSAMU: TPUTOHOMETPHUYECKAS
OKPYXXHOCTh, OTpEACICHHE TPUTOHOMETPHUYECKMX (YHKUIMH YUCIOBOTO  apryMEHTa;
HCIO0JIb30BaTh Trpa@uku (QyHKIUN Ui UCCIIEOBaHMSI IPOLECCOB M 3aBUCUMOCTEH Ipu
pelIeHNH 3a7ad U3 JAPYruxX y4eOHbIX MPEIMETOB U pealbHON JKU3HM, BBIpaXKaTb (OpMYIaMH
3aBUCHUMOCTH MEX]ly BEJIMUYNHAMU;

4) cBOOOJHO OINEPUPOBATH MOHATHIMHU: apu(MeTHYecKass U TEeOMETpHUECKas MpPOrpeccus,
0eCKOHEYHO yObIBaroIIasi TeoMeTpUYecKasi Iporpeccusi, JMHENHBIN U SKCIIOHEHIIMATIBHBINA POCT,
(dbopMyIia CI0KHBIX IIPOIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; UCIOJIb30BaTh MPOrPECCUN
JUIS pelIeHMs] pealbHbIX 33/a4 MPUKIATHOTO XapaKTepa; cBOOOJHO ONEpUpOBaTh MOHATHUIMU:
MOCJIEIOBATEILHOCTD, COCOOBI 3aJaHHsI TIOCIIeI0BAaTEIbHOCTEH, MOHOTOHHbBIE M OTPAHUYCHHbIE
MOCJIEIOBATEILHOCTH, MIOHUMATh OCHOBBI 3apOXKIACHUSI MaTEMaTHYECKOrO aHalln3a Kak aHalln3a
OECKOHEYHO MaJbIX; CBOOOJHO ONEpUPOBATh MOHATUSMU: HEMPEPHIBHbIE (DYHKIUH, TOUYKU
paspeiBa rpaduka GyHKIMHA, acCUMOTOTH rpaduka (QyHKUMH; CBOOOJHO OIEPUPOBAThH
MOHATHEM: (DYHKIIMSI, HEpepbIBHAsI HA OTPE3Ke, IPUMEHATh CBOMCTBA HEMPEPHIBHBIX (QYHKIHIA
JUI pelleHus 3ajaay; CBOOOJHO OINEpUpOBaTh MOHSTHUAMU: IEpBas U BTOpas IMPOU3BOIHbBIC
GyHKIMY, KacaTesbHas K TpapUKy (QYHKIUU; BEIYUCIATE IPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOTO M KOMIIO3MIMHM [JBYX (YHKIUI, 3HaTh IPOU3BOJHBIE AIEMEHTAPHBIX (YHKLUI;
UCIOJb30BATh T€OMETPUUECKUI U HU3NYECKUI CMBICI IPOU3BOIHOMN AJIs peIIeHUs 3a/1ay.

5) cB0OOOJHO OIEpHPOBATH MOHSATUSMH: MHOXECTBO, ONEPAlMd HAJ MHOXXECTBAMH;
HCII0JIb30BATh TEOPETHUKO-MHOXKECTBEHHBIN ammapar Uil ONMCaHWs PEaJbHBIX IPOLECCOB H
ABJICHUM, TIpPU PpELICHUU 3aJad K3 JPYruX Y4eOHBIX IPEAMETOB; CBOOOJHO ONEpUPOBATH
MOHATUAMM: OIPENEICHUE, TEOpeMa, YPAaBHEHHME-CIEACTBHE, CBOMCTBO MAaTEMaTH4ECKOIO
00BEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

6) cBOOOIHO OIIEPHPOBATH HOHITHIMU: HATYPATBHOE H [[EJI0€ YKCIIO0, MHOYKECTBA HATYpPaIbHBIX
U LIEeJIBIX YUCEeJl, UCMOJIb30BaTh Npu3Haku aeaumocTH uenbix unces, HOJ[ u HOK nHarypanbHbIx
qucen A pellieHus 3a1a4, IPUMEHTh anroput™ EBkinaa; cBOOOAHO OnepupoBaTh MOHATUEM
OCTaTKa 110 MOJYJIIO, 3alIMCHIBATh HATYPAJIBHBIC YMCIIA B PA3JIMYHBIX MMO3UIMOHHBIX CHCTEMAaX
CUUCIIEHUS; CBOOOJHO OIEpUPOBaTh IMOHATUSAMU: KOMIUIEKCHOE€ 4YHCIO M MHOYKECTBO
KOMIUIEKCHBIX  YHCEJ, HpPEACTaBIATh KOMIUIEKCHbIE 4YHCla B  anreOpauyeckod U
TPUTOHOMETPHUUECKOH (hopMe, BBIMOJIHATH apu(PMETHUYECKUE ONepaluy ¢ HUMU U U300paXkaThb
Ha KOOPJMHATHOM INIOCKOCTH.

7) cBOOOTHO OIIEpUpPOBATH HOHATHUSIMHU: UppalOHaJbHbIE, NIOKa3aTeJIbHbIE
U JorapuMUUYecKHe HEpaBEHCTBA, HAXOIUTh HX PELIEHHs C IOMOIIBI0 PABHOCHUIIBHBIX
NIEPEX0/I0B; OCYILECTBIIATE OTOOpP KOpHEH NpU PELICHUH TPUTOHOMETPUYECKOTO YpPaBHEHUS;
CBOOOJTHO ~ OMEpHpPOBAaTh  MMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
Heo0XoAuMble (HOPMYIBI AJIsl PELICHHsS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJTHO ~ OmepupoBaTh  MOHATHUSMM:  CHUCT€Ma U COBOKYNHOCTb  ypaBHEHUH
1 HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CJICICTBUS, HAXOAUTh PELIEHUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAJIbHBIX, HPPALMOHAIbHBIX, MOKa3aTeIbHBIX M JOTapHU(PMHUUECKHX
YPAaBHEHUH U HEPAaBEHCTB; pellaThb palMOHAIBHBIE, WPPAalMOHAIBHBIE, IIOKA3aTEIIbHBIE,
norapu(pMUUECKUE U TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA, CO/IEPIKaIlIie MOIYIH U
napaMeTpbl; NPUMEHSTh rpaduyeckue MeTOAbl IS pelleHHs YpaBHEHHH U HEpaBEHCTB,
a TaKke 3aJjay C IapamMeTpaMM; MOJICIHMPOBATH peajbHble CUTYallMM Ha SI3bIKE ajreOphl,
COCTaBJISITh BBIPAKEHHUS, YPABHEHMs, HEPABEHCTBA M HX CUCTEMBI IO YCJIOBHIO 3a/ayM,
HCCIIeIOBaTh MOCTPOCHHbIE MOJIENN C MCIOJIb30BaHUEM almapaTa anreOpbl, HHTEPIPETUPOBATH
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IIOJTY4CHHBIN pe3ysbTar.

8) crpouth rpadukd KOMIO3UIMKA (YHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO HCCICAOBAHUS U
CBOMCTB KOMIIO3WIUHM JBYX (YHKUMN; CTPOUTh TEOMETpPHUYECKHE O00pa3bl YpaBHEHHH U
HEPaBEHCTB Ha KOOPAWHATHON IUIOCKOCTH; CBOOOJHO OMNEPUPOBATH MOHATUAMHU: TpauKH
TPUTOHOMETPHUYECKUX (PYHKIUH; MPUMEHATh (YHKIMH IJIi MOACIHPOBAHUS M WCCIIETOBAHHS
peaJIbHBIX MTPOLIECCOB.

9) wucmosB30BaTh MPOM3BOAHYIO JUIS  UCCICHOBaHUS (YHKIMM HA MOHOTOHHOCTb
U SKCTPEMYMBI; HAXOJIUTh HaHOOJbIlIee U HAaMMEHbIIEE 3HAUYCHHsS (YHKIMH HETPEPHIBHON Ha
OTpE3Ke; UCIOJIB30BaTh IPOU3BOHYIO JUISl HAX0XKACHUS HAMITYUIIEro PEUICHUS B IPUKIAIHBIX,
B TOM YHCJI€ COLIMAIbHO-3KOHOMHYECKUX, 3ajauax, s ONPEIENIEHUsI CKOPOCTU U YCKOPEHUs
mpouecca, 3agaHHoro ¢opmynoil wiu rpadukoM; CcBOOOJHO ONEPUPOBATH MOHSITHUAMHU:
nepBooOpa3Hasi, OpeIeEHHbIN HHTErpajl, HAXOAUTh NEPBOOOPA3HbIE AIEMEHTAPHBIX (PYHKIUI
Y BBIYUCIATH UHTErpai 1o popmyne Herorona—JIeitOHMIIa; HaXOqUTh IJIOIIAH MIIOCKUX (QUTYP
n OoOBEMBI TEN € TNOMOUIbIO MHTErpajia; HMETh IPEJCTABIEHUE O MAaTeMaTHYeCKOM
MOJETMPOBAHUN Ha TMpUMEpPE COCTaBlieHUs Au(@epeHIuaNbHbIX YpaBHEHUN; pelarhb
MPUKIAJHBIE 3a7aud, B TOM YHUCJIE COLMAIbHO-PKOHOMUYECKOTO M (U3UYECKOr0 XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOTO aHaJIN3a.

10) cBOOOIHO OmEpUPOBaTH OCHOBHBIMU IMOHSATHSAMHU CTEPEOMETPUHU TPH PEIICHUH 3a1ad |
MIPOBEJIEHUN MaTEeMAaTUYECKUX PACCYXKICHUI; MPUMEHATh aKCUOMBI CTEPEOMETPUHU U CIIEICTBUSA
U3 HUX TPU PEIIeHUH T€OMEeTPUYECKUX 3a/lay; KiIacCU(PUIMPOBATH B3aUMHOE PACIIOJIOKEHHE
NOpsIMBIX B IPOCTPAHCTBE, IIJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE; CBOOOTHO OMEpPUPOBATH MOHSATUSAMH, CBSI3AaHHBIMU C YTJIaMU B MPOCTPAHCTBE:
MEXAY MPSIMBIMH B MPOCTPAHCTBE, MEXIY MPSAMON U IJIOCKOCTHIO; CBOOOAHO ONEPUPOBATH
MOHATHSMH, CBSI3aHHBIMU C MHOTOIPAaHHHMKAMM; CBOOOJHO pacro3HaBaThb OCHOBHBIE BUJIbI
MHOTOTPaHHUKOB  (Mpu3Ma, THUpaMHaa, MPSIMOYTOJbHBIM  mapauienenunesn,  Kyo0);
KJ1accu(pUIIMpoBaTh MHOTOTPAHHUKH, BBHIOMpAs OCHOBaHUs Ui Kiaccuukaiuu; cBOOOIHO
OTIEpUPOBAThH MOHITHIMHU, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAaHHUKOB IUIOCKOCTHIO; BBIIIOJIHATH
napajuiefibHOe, IIEHTpaJlbHOE M OPTOTOHAJIBHOE NPOEKTUPOBAHHE (UIYp Ha TUIOCKOCTb,
BBIMIOJIHATE M300pakeHUs (Uryp HaA IJIOCKOCTH; CTPOUTh CEUYEHHS MHOTOTPAHHHUKOB
Pa3IMYHBIMU METOJIaMH, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX
00BEMHBIX GUryp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYHMCIATH IUIOLIAANM [OBEPXHOCTEH
MHOTOTPAaHHUKOB (IIpU3Ma, NUPaMUIa), TEOMETPHUYECKUX Tel C MpUMEHEHHEeM (GOopMyI;
CBOOOJHO  ONEpUpPOBaTh MOHATHUSMH: CHUMMETpPHUsl B  IPOCTPAHCTBE, IEHTP, OCh
U TUIOCKOCTh CHMMETPUHM, ULEHTP, OCh U IUIOCKOCTh CHMMETPUH (PUTYpBl; CBOOOIHO
OTepUpPOBATh MOHATHUAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B IPOCTPaHCTBE;
BBITIOJIHATH JCMCTBHS HaJ BEKTOpaMU; pellaTh 3aJaud Ha JI0KA3aTeIbCTBO MAaTEMaTHYECKHX
OTHOIICHUI W HAXOXKJICHHE T€OMETPUYECKUX BEITUYMH, MPUMEHSSI H3BECTHBIE METOJBI MPHU
pElIeHUH MaTEeMaTHYeCKUX 3a7ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJIOKHOCTH; MPUMEHSTh
MpocTelIIe MpPOoTpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MPH
pElIeHUH CTePEeOMETPUYECKHUX 3a/ady; H3BJIEKaTh, MPEOOpa30BbIBaTH M HHTEPIPETUPOBATH
MH(OPMALIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEJCTABICHHYIO HA YepTEexkax
U pUCYHKaX; HMPUMEHSTHh IOJyYeHHblE 3HAHUS HAa TpaKTHKe: CPaBHMBATh U aHAIU3UPOBATh
peanbHble CUTyallud, TPUMEHATh W3ydeHHbIE IMOHATUS B TIpOLECCe IOUCKA pEIIeHHs
MaTeMaTU4ecKu CcGHOPMYIUPOBAHHOW MpPOOJIEMbI, MOJEIUPOBAaTh pealibHble CHUTYalluu
Ha A3BIKE T€OMETPHH, UCCIIEI0BATh TOCTPOCHHBIE MOJENIN C MCIOJIb30BaHUEM I'€OMETPUUYECKUX
NOHATUH W TeopeM, ammapara anreOpbl, pemaTh MpaKTHUYECKHe 3a7ayd, CBS3aHHBIE C
HaXOXJICHHEM TIeOMETPUYECKUX BEIMYMH, HMETh MpPEJCTaBIeHUSs OO0 OCHOBHBIX J3Tamax
Pa3BUTHS FEOMETPUH KaK COCTaBHOM yacTu (yHIaMeHTa pa3BUTHS TEXHOJIOT .

11) cBOOOIHO oOTEpHPOBATH TMOHSATHSIMH, CBS3aHHBIMH C LWJIMHAPHYECKOH, KOHUYECKOW H
cepruuecKkoil MOBEPXHOCTAMH, OOBACHATH CIOCOOBI IMOJYYEHHUsS; ONEPUPOBATH MOHATUSIMH,
CBSI3aHHBIMHU C TEJIaMU BpalCHMS: IMIMHIPOM, KOHYCOM, Cepoil M IIapoM; pacro3HaBaTh
Tesa BpalleHus (UMIMHApP, KOHYC, cdepa M map) M OOBACHATH CIOCOOBI MOJYYEHHUS Tell
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BpallleHNs; KJIacCH(PUIMPOBATh B3aUMHOE PACIOJIOKEHUE cepbl M TIIOCKOCTH; BBIYHCIATH
BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpamleHHs, 00bEMBI U MJIOMIAIN TOBEPXHOCTEH
MHOTOT'PaHHUKOB M TEJ BpAIIEHHs, FT€OMETPUYECKUX TeJ C MPUMEHEHUEM (GopMys; CBOOOIHO
OTIEPHPOBATH MOHATUSIMH, CBSI3aHHBIMH C KOMOHMHAIIUSMH TeJl BPALIEHUS U MHOTOTPAHHUKOB:
MHOTOT'PaHHHUK, BIHCAaHHBI B cdepy M ONMHMCAHHBIA OKOJO cdepsl, cdepa, BNHUCAHHAS B
MHOTOTPaHHUK WJIM TEJO BpAIIEHUS; BBIYUCIATH COOTHOIICHUS MEXAY IUIOMIAIIMHU
MOBEpXHOCTEH M 00BEMaMU TOJOOHBIX TeN; M300paxkaTh HM3ydaeMmble (DUTYpBI, BBIOJIHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BHJ CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUYCHHUsS TeJNl BPAIICHUS; M3BJICKATh, HHTEPIPETUPOBATh M MPEeoOPa30BHIBATH
MH(GOPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPHUIECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTekKaxX
Y PHCYHKAaX; CBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE; BBITOIHATH ONEPAIIH
Ha/I BEKTOPaMH; 33J1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapPTOBOW CHCTEME KOOPAWHAT; peliaTh
TeOMETPUYECKUE 3a7a4ll Ha BEIYMCIICHUE YTIIOB MEXKy MPSIMBIMU | IJIOCKOCTSIMHU, BBIYHCIICHHE
paccTosIHU OT TOYKH A0 IUIOCKOCTH, B IIE€JIOM, Ha NPHUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTOJa TPH PEIICHUH; CBOOOJHO OIEPHPOBATH MOHATHSMH, CBS3aHHBIMH C JIBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBMKCHHU; BBIMOIHATh H300paKEHNUsST MHOTOTPAaHHUKOM U TeJ
BpaleHus PU NapaIeIbHOM MEepPEeHOCe, IEHTPATbHONH CUMMETPHH, 3ePKATBHOW CHMMETPHH,
MIPH TIOBOPOTE BOKPYT MPSIMOH, TpeoOpa3oBaHus MOI00MS; CTPOUTH CEYEHUSI MHOTOTPAHHUKOB
Y TeJl BpallleHHs: CeUYEHUS IIITNHIpa (MapauieIbHO U IEPIICHANKYISIPHO OCH), CEYCHHUST KOHYyCa
(mapayuieTbHOE OCHOBAHHMIO M TIPOXOJSIIEE 4Yepe3 BEpIIMHY), CEYCHHUs MIapa; HMCIOJb30BaTh
METOJIl TIOCTPOCHHSI CEYCHUI: METOJ CIIEJIOB, METOJ BHYTPEHHETO IMPOEKTHPOBAHUS, METOJ
MepeHoca CeKylel TUIOCKOCTH; JO0Ka3blBaTh T€OMETPHUYECKHE YTBEP)KICHHS, TPUMEHSTH
reoMerpuueckue (akTbl A7 pEHIeHHs] CTEPeOMETPUYECKUX 3a/ad, IPeAroiararoinmx
HECKOJIKO IIIaroB PELICHUS, €ClIM YCIOBUSl MPUMEHEHMsI 3aJjaHbl B SIBHOM U HEsIBHOU (opme;
pemiath 3aJayd  Ha JIOKAa3aTeNbCTBO MATEeMAaTUYECKUX OTHOIIEHMM M HaXO0XJACHHE
F€OMETPUYECKUX  BEJIMYMH; MPUMEHSATh IPOrpaMMHBIE  CpPEACTBA U 3JIEKTPOHHO-
KOMMYHHMKAIIIOHHbIE CHUCTEMBbl TPH pEIICHUU CTEPEOMETPUYECKUX 3a/Jay; MPUMEHSThH
MOJIyueHHBbIE 3HAHUS Ha MPAKTHUKE: CPaBHMBATh, AHAJIU3UPOBATH M OLIEHWBATH pEaIbHbIE
CUTYaIlMH, IPUMEHATh U3yUCHHBIE MOHSITHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eCKu CPOPMYITHUPOBAHHON MPOOIEMBI, MOJAETUPOBATH PEATbHBIE CUTYALUN Ha SI3bIKE
TreOMETPHH, UCCIIE0BATh MOCTPOCHHBIE MOJIETHN C UCIOJIB30BaHUEM M'€OMETPUUECKUX MOHATUN
U TeopeM, ammapara ainreOpbl, peuiaTb NMPaKTUYECKUE 3a7aud, CBSA3aHHBIE C HAaXOXXICHHEM
reOMETPUYECKUX BEJIMYMH; UMETh MPEICTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPUU
KaK COCTaBHOM yacTu QyHIaMeHTa Pa3BUTHUS TEXHOJIOTUH.

12) cBOOOAHO oOmEpUPOBaTH MOHATUAMHU: rpad, IUIOCKHH rpad, CBSI3HBIA rpad, OyTh
B rpade, uemb, IHUKJI, JIEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIy4aHOTO AKCIEPUMEHTA;
CBOOOJHO OMEPUPOBATH MOHATUSMU: CIy4alHBIA SKCIIEPUMEHT (OIBIT), CIydailHOE COOBITHE,
AJIEMEHTapHOE CIy4ailHOe COOBITHE (DJIEeMEHTApPHBIA HCXOJ) CIy4alHOTO OIbITa, HAaXOIUTh
BEPOSITHOCTH COOBITHI B ONBITAX C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMU COOBITUSIMU;
HAaXOOUTh M (HOPMYIHUPOBATH COOBITUS: TIiepeceueHue, OObEIMHEHUE [aHHBIX COOBITHH,
coObITHE, TPOTHBOIOJIOXKHOE ITAHHOMY, HCIOJB30BaTh JUarpaMmbl Jijepa, KOOPAMHATHYIO
OpsMyI0 JUIs pELIeHHs 3a7ad, MOJb30BaTbCs (OPMYJION CIIOXKEHUS BEPOSTHOCTEH JUIs
BEPOATHOCTEH JIBYX M TpeX Ciy4allHbIX COOBITHI; ONEpUpOBAaTh MOHATUSAMH: YCIOBHAS
BEPOSATHOCTb, YMHOKEHHE BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHSA, JIEPEBO CIIy4aifHOTO
9KCIEPUMEHTA, HaXOJUTh BEPOSITHOCTH COOBITUH C MOMOUIbIO MpaBUiIa YMHOXKEHHUS, JEpeBa
CIIy4alfHOTO OIbITa, MCIOJIB30BaTh (GOpMyIy IMOJHOM BeposTHOCcTH, (opmyny baiteca mpu
pelIeHNH 3a/1a4, ONpeAessATh HE3aBMCUMOCTh COOBITHMH MO (opMmyine M 1O OpraHu3aluu
CIIy4JafHOrO  3KCIIEPUMEHTa; MPUMEHSATh U3yYCHHble KOMOWHATOpHbIE (OPMYNbI  UIs
NEPEUYHCIICHUS 3JIEMEHTOB MHOXECTB, JIEMEHTApHBIX COOBITHI CIy4ailHOTO OMbITA, PEIICHHS
3aja4d 10 TEOPUU BEPOSITHOCTEH; CBOOOJHO ONEpUpPOBATh MOHATHSAMM: OWHAPHBIA CIydailHbIN
OTBIT (MCHBITAHKE), YCIIEX U HeyJaua, He3aBUCHMBbIE UCTIBITAHUS, CEPUsl UCTIBITAHUM, HAXOAUTh
BEPOSATHOCTH COOBITHI: B CEpUU HUCHBITAHUHA 7O TEpPBOrO yclexa, B CEpPUM MCIBITAaHHH
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bepHymnu, B omeiTe, CBS3aHHOM CO CIy4ailHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;
cBOOOJTHO ONEpUPOBATH MOHATHUSMH: CIIydailHas BEJIMYHMHA, pacIlpelielieHue BEpOsSTHOCTEH,
Jqyarpamma pacripeencHus, OMHapHas ciaydaiiHasi BEIU4YMHA, FEOMETPUUECKOE, OMHOMHAJIBHOE
pacnpeeineHue.

13) onepupoBaTh MOHSATHSAMHU: COBMECTHOE pACIpEICICHUE IBYX CIy4YallHBIX BEIHYUH,
HCIO0JIb30BAaTh TaOJUIly COBMECTHOIO paclpeieieHus] JBYX CIy4dalHbIX BEJIWYMH IS
BBIJICIICHUS DPACHPEICICHUS KaKIO0M BEIWYMHBI, OINPEIACIICHUS HE3aBUCUMOCTH CIIy4alHBIX
BEJIMYUH; CBOOOJHO OMNEPUPOBATH MOHATHEM MAaTEMAaTHYECKOTO OXKHAAHUS CIy4alHOM
BEJIMYMHBI (pacipesieneHus), IPUMEHITh CBOWCTBA MATEMAaTUYECKOTO OXKUAAHUS MPU PEILICHUU
3a/a4, BBIUUCIATH MaTEMaTHYECKO€ OXXHJAaHUE OMHOMMAIBHOIO M I'E€OMETPUYECKOTO
pacnpezeneHuii; cBOOOJIHO ONEPUPOBATH MOHATUSMU: JUCHEPCUS, CTaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM  BEJIIMYMHBI, NPUMEHATH  CBOMCTBA  JUCIEPCUM  CIy4alHOW  BEJIMYHHBI
(pactpenenenus) Mpu PEIlICHUH 33/a4, BBIYHUCIATH JUCHEPCUI0 M CTaHJApPTHOE OTKJIOHEHUE
F€OMETPUYECKOr0 U OWHOMHMAJIBHOTO  pAclpeieieHHi;  BBIYMCIATH  BBIOOPOUHBIE
XapaKTepUCTUKU 10 JaHHOW BBIOOpPKE U OIICHMBATh XapaKTEPUCTUKU TE€HEpaJbHOMN
COBOKYITHOCTH JIaHHBIX IO BBIOOPOUYHBIM XapakTepucTukaM. OLeHNBaTh BEPOSATHOCTH COOBITUI
U TpOBEPATh  IPOCTEUIIME  CTAaTUCTUYECKHME  THUMOTE3bl, IOJIB3YSACh  W3yYEHHBIMU
pacnpeeIeHUsIMHU.

1.4. Kosim4ecTBO 4acoB HAa OCBOCHHE NMPOrpaMMbl Y4eOHOT0 MpeaMeTa:

yueOHasi Harpy3ka oOyuaromierocs 324/336 yaca (2023/2024 r.H.), B TOM
quclie:

JIS O4HOM (hOpMBI 00yUeHHUsI:

aynuTopHas yueOHas Harpy3ka oOydaromierocst 318/308 vacos;

caMocTosiTeIbHas padboTa obydaromierocss -/20 4acos;

KOHCyJbTaluu 6/8 4Jaca;

IPOMEXYTOYHAs aTTecTalusl -/8 4acos.



13

1. CTPYKTYPA U COAEPKXAHUE YYEBHOI'O IIPEJIMETA
«MATEMATHUKA»

2.1 O0bem yuyeOHOro npeaMeTa M BUAbI Y4eOHOI padoThI

JJIs1 OYHOH (POPMBI 00y4eHUsI

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

Y4eOHast Harpy3Ka (Bcero) 324/336
AyauTtopHasi yueOHasi Harpy3ka oody4aromnierocsi (Bcero) 318/308
B TOM YHCJIE:
TEOPETHYECKOE 00yUeHUe 220/202
NPAKTUYECKUE 3aHSITHS 98/98
npodeccHOHAIBLHO-OPHEHTHPOBAHHOE COIeP:KaHe

TEOPETHYECKOE 00yUeHNE 20/12

IPAKTUYECKUE 3aHATUS 10/10
CamocTosiTeIbHAsI padoTa od0y4daromerocsi (BCero) -/20
Koncyabranun 6/8
IIpomMexyTouHasi aTTecTanus B GopMe 3K3aMeHa -/8

Bcepoccuiickas nmpoBepodHas padorta (Ipyu HATMYHAU 110 JaHHOMY y4eOHOMY
NpeaMeTy), OpraHu3yemas B paMKax MEpONpPUATHH TI0 OIEHKE KadecTBa
o0pa3oBaHUs, 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»

U1t OYHOU (POPMBI 00yIEHUS

HaumenoBanue Conep:xkanue y4eO0HOro MaTepraJia NpaKTHYeCKHe 3AHSITHSA, O0nem
pa3fesoB U TeM caMoCTOsITeIbHAasE padoTa o0ydyaronmxest 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 paunonanbHbie uncina. [efictBurensabie uncna. [IpubnmkenHbie Beraucienus. [IpubnmkenHoe 3HaueHne
MOHATHA 0 YHCIe BEJIMYHMHBI U TIOTPEIIHOCTH TPUOIVKESHHH. 2
2 | 2.KomrutekcHbie ynciia. ApupMeTHIECKHE ISHCTBHS HaJl KOMITJICKCHBIMH YHCITAMH. 2
3 | 3.KommtekcHbie yncia. Tpuronomerpuueckas GopmMa 3alucy yuciia 2
4 | 4.11pakTuyeckasi padora Ne 1 «lloHATHE MHOXKECTB THICE» 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 GyHkiun. ['padukn pynkimn. CrolicTBa QyHKINU. 2
CBOMCTBA U 7 | 2.06patHbie pyHknnu. O6macTh onpeneneHus 1 o0IacTb 3HaUeHu odpaTHol Gyrkmu. ['paduk odbpaTtHon 2
rpadgukm. dysaxmn. CroxHast GyHKIHS (KOMITO3HITHS)
8 | 3.Ilpaktnueckas padora Ne 2 «Dynkiuu. CBoiicTBa QYHKITHI 2
9 | 4.IlpeobpazoBanme rpadukoB ¢hyHKIwiA. Buasl mpeodpa3zoBaHuii. 2
10 | 5.1IpakTnyeckas padora Ne 3 «lIpeobpazoBanus rpapukoB GyHKITHID 2
11 | IlpodeccuoHATHHO-OPUEHTHPOBAHHOE COJEPKAHIE 2
6. Onucanre MPON3BOICTBEHHBIX MTPOIIECCOB C TTOMOIIBI0 TPahUKOB (HyHKIIHN
Paznen 3. OCHOBbI TPUTOHOMETPHUH
Tema 3 Conep:xanne yued0HOT0 MaTepuaia 10/6
Tpuronomerpuye | 12 | 1.Pagnannas mMepa yria. BpamarensHoe nskenne. TpuronoMerprudeckas OKpy>KHOCTb 2
ckue BpIpaxkeHus | 13 | 2.CuHyc, KOCHHYC, TAHT€HC M KOTaHTreHC yncia. OCHOBHbIE TPUTOHOMETPUUYECKHE TOXKIECTBA, 2
14 | 3.lIpakTnyeckas 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. @opMyITpl TOJIOBUHHOTO YTIIA.
16 | 5.IlpeoOpa3oBanust CyMMBI TPUTOHOMETPUUECKUX (DYHKLUH B IPOM3BEACHIE U IPOU3BEACHHS B CyMMy. BripaskeHue 2
TPUTOHOMETPHUYECKUX (PYHKIMIA Yepe3 TAHTeHC OJIOBHHHOIO apryMeHTa.
17 | 6.llpakTnyeckas padora Ne 5 «OcHOBHBIE (POPMYIIBI TPUTOHOMETPUU 2
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18 | 7.IlpeoOpa3oBaHus IPOCTEHIIINX TPUTOHOMETPUUYECKUX BBIPAsKESHHH. 2
19 | 8.llpakTnyeckas padora Ne 6 «[IpeoOpazoBanusi POCTEUIIMX TPUTOHOMETPHYECKUX BBIPAYKEHUN 2
Tema 4 Conep:xkanne yuedOHOr0 MaTepuaia 6/2
Tpuronomerpuye | 20 | 9. Tpuronomerpuyeckue GyHKIMHU, HX CBOHCTBA U rpaduKu 2
ckue pynkuuu. | 21 | 10.ITpaktuueckas padora Ne 7 « TpuroHomerpuueckue GpyHKIUIY. 2
22 | 11.06patHble TpUTrOHOMETpHUECcKHe QDYHKIMU. APKCHHYC, apKKOCHHYC, apKTAHTEHC YHCIIA. 2
23 | IlpodpeccuoHATHHO-OPHEHTHPOBAHHOE COJIEPKAHHUE 2
12.Vicnionp30BaHUE CBOWCTB TPUTOHOMETPHUECKHX QYHKIMHA B pohecCHOHANIbHBIX 337a4ax.
Tema 5 Conep:xkanue yueOHOro MaTepuaia 10/6
Tpuronomerpuye | 24 | 13.IIpocreiinne TPUrOHOMETPHIECKME YPABHEHHMSL. 2
CKMe ypaBHeHUs | 25 | 14.Meronpl penieHus] TPUTOHOMETPUIECKHX YPaBHEHHH. 2
U HepaBeHCTBA. | 26 | 15.PeeHne TpUroHOMETPUYECKUX YPABHEHUH. 2
27 | 16.MpakTuyeckas padora Ne§ «[Ipocreiinie TPUTOHOMETPHYECKIE YPABHEHUS 2
28 | 17.1lpocreiimye TPUTOHOMETPUYECKIE HEPABEHCTBA. 2
29 | 18.IMpakTuueckas padora Ne9 «[Ipocreiinie TPUTOHOMETPHYECKIE HEPABESHCTBAY 2
30 | 19.JIpakTnyeckasi padora Nel() «CrcTeMbl TPUTOHOMETPUYCCKUX YPABHEHUIY 2
31 | 20.Pemenne TpUTOHOMETPHUIECKIX YPaBHEHUH M HEPABEHCTB, B TOM YHCJIE C MCITOJIb30BAHUEM CBOMCTB (DYHKITHIA. 2
Pa3zaen 4. Ctepeomerpusi
Tema 6 Conep:xkanue yueOHOro MaTepuaia 6/2
Beenenue B 32 | TIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COAepPKAHMe 2
CTEepeoMeTPHIO. 1.Bupgp! mockux ¢uryp u ux miomas. IIpakTuko-opueHTHPOBaHHBIE 331a4H B Kypce T€OMETPUH Ha INIOCKOCTH.
33 | IpodeccnoOHAIBLHO-OPHEHTHPOBAHHOE COAeP:KaAHUE 2
2.OCHOBHBIE IPOCTPAHCTBEHHBIE (YUTYPHI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasap. [Tapamnenenurme. 2
35 | 4. IlpakTuueckasi padora Ne 11 «Cevenus. 3a1aun Ha IOCTPOCHHUE CCUCHUI. 2
Tema 7 Coaep:xkanne y4e0HOro MaTepuaia 12/8
Ipsimblie 1 36 | 5.ITapamienbHOCTh MPSIMBIX M MIIOCKOCTEH. 2
ILIOCKOCTH B 37 | 6. [IpakTHyeckas padora Ne 12«JlapamienbHOCTh NPSIMBIX U MIIOCKOCTEN. 2
npocrpancrBe. | 38 | 7. [lepreHMKyIMPHOCTE MPAMBIX U ILIIOCKOCTEH. 2
39 | 8. IlepneHauKyyIslp M HAKJIOHHASA. YTOJI MEXAY NPSIMOM U INIOCKOCTHIO. 2
40 | 9. Teopema o Tpex MepHeHANKYJISIpax. 2
41 | 10.lIpakTyeckas padora Ne 13 «Teopema o Tpex nmepueHAUKYIIPAXY. 2
42 | 11. IByrpannsiii yroiu. [lepneHIUKYISIPHOCTD IBYX MIOCKOCTEH. 2
43 | 12. IlpakTuyeckasi padora Ne 14 «llepneHuKyISIpHOCTb B IPOCTPAHCTBEY. 2
44 | 13. I'eomerpuueckue npeoOdpa3oBaHus IPOCTPAHCTBA. 2
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| 45 | 14. IpakTuueckas padora Ne 15 «[IpsiMble 1 IIIOCKOCTH B POCTPAHCTBEY 2
Paznea S. BekTopsl B IPOCTPaHCTBE
Tema 8 Conep:xkanne yuedOHOr0 MaTepuaia 10/6
KoopauHatel u 46 | 1.ITonsTre BeKTOpa Ha IJIOCKOCTH U B IPOCTpaHCTBE. Bubl BekTopoB. [lelicTBus ¢ BekTopamu. Orniepaliuy Hajl 2
BEKTOPBEI. BCKTOpaMHU.
47 | 2.Pemenune NpakTHYECKHX 3a/]1a4. 2
48 | 3. IpakTnyeckas padora Ne 16 «BeKTOpbI B MPOCTPAHCTBEY 2
49 | 4. Meroja koopauHat B ipocTpaHcTse. [IpsiMoyronpHas cuctTeMa KOOpAWHAT B TPOCTPAHCTBE. 2
50 | 5. Meron koopauHAT B pocTpancTBe. KoopanHaTel BekTopa. CBs3b MEXTy KOOPAUHATAMH BEKTOpa H 2
KOOpJIMHATAMH TOYEK.
51 | 6.Pemenue 3agau. KoopimHATHI M BEKTOPHI 2
52 | 7. llpakTuyeckas padora Ne 17 «Meros KOOPJIMHAT B TIPOCTPAHCTBEY 2
53 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHUE 2
8.IlpakTuyeckas padora Ne 18 «KoopnuHatHas miockocTh. BeanciieHne paccTOSTHAN | TUTOMIA/IEH Ha TIOCKOCTH.
KonnuecTBeHHbBIE pacyeThl».
Pa3znen 6. Kopun, cTeneHu u jorapu@mesi.

Tema 9 Conep:xanne y4e0HOr0 MaTepuaia 12/4
Kopuu u 54 | 1.Kopum u crenenn. KopHu HaTypaabHOW CTENEHH M3 YHCIIA U UX CBOWCTBA. 2
CTeleHH. 55 | 2. KopeHns N-o¥i CTENEHN U ero CBOWCTBA 2

56 | 3. Crenenu ¢ pannoOHAIBHBIMU ITOKA3aTEISIMHU, UX CBOWCTBA. CTEMEHH ¢ IeHCTBUTEIBHBIMH ITOKA3aTEISIMH, UX 2
CBOWCTBA.
57 | 4.Cremnenu ¢ pallMOHATHHBIMA TTOKA3aTEIIMH, UX cBOMCTBA. CTENEHN C NEHCTBUTENLHBIMH TTOKA3aTEIIMHU, X 2
CBOWCTBA.
58 | 5. MpparmoHaabHbIC YpaBHEHHS 1 HEPABEHCTBA 2
59 | 6.ITpakTnyeckas pa6ora Ne 19 «VppanuoHaisHble ypaBHEHUS U HEPABEHCTBAY 2
60 | 7. Crenennas ynkiws [IpeoOpa3oBaHus palMOHABHBIX, UPPAIIMOHATIBHBIX, CTEITEHHBIX BBIPAKCHHIA. 2
61 | 8.ITpakTnyeckas pa6ora Ne 20 «KopHu U creneHm» 2
Tema 10 Conepxanne y4eGHOro MaTepuaga 12/2
Hoxka3zareabnas | 62 | 9. ITokasarenbHas GyHKIHU. 2
bynkuus. 63 | 10. IToka3aTenbHbIC ypaBHEHUSI. 2
64 | 11. IToka3zaTenbHbIC HEPABEHCTRA. 2
65 | 12. IlokazaTenbHble HEPABEHCTBA M ypaBHEHHUSI. 2
66 | 13.Cucrembl oKa3aTeNbHBIX YPaBHEHHUH. 2
67 | 14.IlpakTuyeckas padora Ne 21 «IlokasarenpHble ypaBHEHUS 1 HEPABEHCTBA» 2
68 | 15.KontponpHas pabora «Mtoru 1 cemectpa» 2
126/56

2 cemecTp
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Tema 11 Conep:xanue y4eGHOT0 MaTepuaia 16/4
Jlorapugmpol. 69 | 17.Jlorapudm. [IpaBuna aeiictBuii ¢ norapudmamu. Ilepexox K HOBOMY OCHOBaHHUIO. 2
70 | 18. JleiicTBus ¢ norapudmMamu. 2
71 | 19. Jlorapudmuueckas GyHKIHSL. 2
72 | 20. ITpaktnyeckas padora Ne 22 «lIpeoOpazoBaHus moKa3aTeNbHbIX M JOrapiu(QMUUIECKIX BBIPAKSHUN) 2
73 | 21. Jlorapudmuueckne ypaBHEHHS 2
74 | 22. Jlorapudpmuueckue HepaBeHCTBa 2
75 | 23. Jlorapudmuueckrue ypaBHEHHsI 1 HEPABEHCTBA 2
76 | 24.Cucremsbl Jiorapu()MHUUECKHX YpaBHEHHN 2
77 | 25.11pakTuyeckas padora Ne 23 «Jlorapudmudueckue ypaBHEHHsI 1 HEPABEHCTBA 2
78 | lIpodeccnoHATBLHO-OPMEHTHPOBAHHOE COIeP:KaAHUE 2
26.ITpumenenne norapudma. Jlorapuhmudeckas cnvpaib B npupoje. Ee MaTeMaTHueckie cBOWCTBa
Pa3nesn 7. MHOrorpaHHUKH U KPYTJible TeJa.
Conep:xkaHue y4eOHOr0 MaTepuaJa 10/6
79 1. Ilouarue mHOTOrpaHHuKa. Ero a5emMenTsI: BepmuHbl, pedpa, rpanu. uaronans. Cedenne. Brimykiblie u 2
HEBBIIYKJIbl€ MHOTOI'PaHHUKH.
80 | 2.Ilpmusma. [Tapamrenenumen 2
Tema 12 81 | 3. IMupamuga. Bumasl nmupamu/. 2
Mmuororpannuk | 82 | 4. IlpakTudeckas padora Ne 24 «I1nomaas NOBEPXHOCTH MHOIOTPAHHHKOBY 2
" 83 | 5.Cummerpus B npoctpancTBe. CUMMETpus B KyOe, mapajlieienuiene, npu3Me, apamMu/e. 2
84 | IIpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COMEPKAHME 2
6.IIpumepnl cuMMeTpHii B mpodeccHH.
85 | 7. IIpakTuyeckasi padora Ne 25 «[IpaBuibHbIC MHOTOTPAHHHKI. 2
86 | 8. IIpakTuyeckasi padora Ne 26 « MHOrorpaHHHKI 2
Tema 13 Conep:kaHue y4eOHOro MaTepuasa 8/2
TeJia BpaleHus 87 | 9.llnmmHap, mUIMHAPHYECKasi TOBEPXHOCTD. [1omans moBepXHOCTH IMIIMHpPA. 2
88 10. Konyc, kKoHM4YEecKas: MOBEPXHOCTh. I1noma s moBepXHOCTH KOHYCA. 2
89 | 11.Yceuennsiii konyc. CeueHre yCeUeHHOro KOHyca 2
90 12. Hap u cdepa, ux ceuenus. BzanmHoe pacmonoxkenue chepsl U IIOCKOCTH, KacaTenbHasl IIIOCKOCTH K cdepe. 2
91 | 13. IpakTnyeckas padora Ne 27 «Kpyrible Tena» 2
Tema 14 Conep:xaHue y4eGHOro MaTepuajia 8/10
O0BbeMBbI Tell 92 | 14. [lonsarue oobéma. OcHOBHBIE CBOMCTBA 00bEMOB Tes1. OOBEM MPSIMOYTOIBHOTO apauIeNienuIesa, TIPH3MB, 2
LHMJIMHADA.
93 | 15. MpakTyeckas padora Ne 28 «O0bEM IPpsIMOYTOJIFHOTO TTApaLISISITUIIEAA, IIPU3MBI, IMIIMHPA» 2
94 | 16. O0beM nupaMuJIbl U KOHYCA. 2
95 | 17. Pewenue 3ama4 o teme «O0BbEM MUpaMubl U KOHYCa 2
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96 | 18. IIpakTuueckas padora Ne 29 «O6bEM nUpaMuabl U KOHYCa» 2
97 | 19. IpakTuueckas padora Ne 30 «O6pEM mapa u miomags chepb» 2
98 | 20. [lomo6ue Ten. OTHOIICHUE TUIONAACH TOBEPXHOCTEH M 00BEMOB MOO0OHBIX TEI 2
99 | 21. IpakTuueckas padora Ne 31 «M3MepeHus B reOMETPUN 2
100 | IMpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHUE 2
22. IlpakTHyeckasi padora Ne 32 «lcrons30BaHre KOMOWHAIIMI MHOTOIPAHHUKOB M TEJI BPAIICHHUS B IPAKTHUKO-
OPHEHTHPOBAaHHBIX 3a]adax».
Pa3znen 8. Hauasia MmaTeMaTH4yecKoOro aHajmn3a
Tema 15 Cojnep:xkanue yueOHOro MaTepuajia 4/2
Mpexaen 101 | 1. Ipenen mocnenoBaTeNbHOCTH. 2
102 | 2. IIpenen GyHKIMH, OCHOBHBIC CBOWCTBA W IPaBUJIa BEIYHUCIICHUS. 2
103 | 3.IIpakTuyeckasi padora Ne 33 «[lIpenenb» 2
Tema 16 Copaep:xanne yueOHOT0 MaTepuaia 12/10
IMpousBoanas 104 | 4.TlonsiTue MPOM3BOJHON (QYHKIIMH, €€ TeOMETPUIECKI I M (DM3UIECKHI CMBICI. 2
105 | 5. TIpasuna quddepennmpoans. Tabmuna npon3BoaHbIX. JuddepeHnnpoBanne CI0KHBIX QYHKITHA. 2
106 | 6. IpakTu4yeckas padora Ne 34«/luddepeHiupoBaHne BRIPAKECHUI 2
107 | 7.'eomeTpudecKuii M GU3NIECKUI CMBICT TTPOMU3BOTHOM 2
108 | IIpodeccHoHATIBLHO-OPHEHTHPOBAHHOE COEPKAHMNE 2
8.IIpakTuyeckasi padora Ne 35 «Duznueckuii CMbIC POU3BOIHON B IPOGhECCHOHANIBHBIX 3a1adax».
109 | 9. MccnenoBaHue 3J1eMEHTAPHBIX (DYHKIIMHA HA MOHOTOHHOCTh U TOYKH 9KCTPEMyMa. 2
110 | 10. MccnenoBanme aneMeHTapHbIX (GYHKIHKA Ha HanOOJIbIllee 1 HAWMEHbIIIee 3HAYeHHE C MMOMOIIBIO ITPOU3BOTHON 2
111 | 11. IMpakTuyeckasi padora Ne 36 «Haubonbliee 1 HaUMEHbIIIee 3HaYeHUE QYHKIIMH HA OTPE3KE» 2
112 | 12. IlpumeHeHne MPOU3BOTHON K HCCIENOBaHUIO (QDYHKINI 1 mocTpoeruto rpadukos. [IponzBoaHbie 00paTHOI 1 2
KOMIO3HUIAH (DYHKITHH.
113 | 13. IlpakTHyeckas padora Ne 37 «lIpuMeHeHre TPON3BOIHON K HCCIIEOBAHHIO (PYHKITHIT M TOCTPOSHUIO 2
rpaduKoB»
114 | IIpodeccuoHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHHNE 2
14. TMpaktuueckas padora Ne 38 «HaxoxmeHne ONTHUMAIFHOIO peE3ylbTaTa C MOMOIIBI0 TPOM3BOMHONW B
MIPAKTUYECKUX 3a4adaxy.
Conep:xaHue y4eGHOr0 MaTepuajia 10/8
115 | 1.IlepBooOpa3Has. HeompeneneHHbIN HHTErpall. 2
Tema 17 116 | 2. CiocoObl HaXOXK/ISHHsI HEOIIPENEIeHHOT0 HHTErpasa 2
HNurterpan u ero | 117 3. lIpakTnueckas padora Ne 39 «CriocoObl HaXOXK/ISHHs HEOTPENISIIEHHOT 0 HHTErpaiay 2
npuMeHeHune 118 | 4. Onpenenennslii unTerpai. ®opmyna Herorona-Jleiibuuna. 2
119 | 5. BeluncneHHs ONPENENeHHOro HHTErpana. 2
120 | 6.J1pakTuyeckasi padora Ne 40 «BrruncieHus onpeaeaeHHOr0 HHTErpaiay 2
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121 | 7.I'eomerpuyeckuii cMbICI onpeaeneHHoro uarerpaina. ®opmyna Hetotona - Jleiibnuna. Pemenue 3anau Ha 2
MpUMEHEHNE WHTErpaia Al BRIYMCIIeHUs (GU3NUECKUX BEITMYMH M TUIONIa el
122 | 8. lpakTHyeckas padora Ne 41 Penrenue 3a1a4 Ha NpUMeHEHHs HHTErpasia B puU3nKe U reOMeTpUun 2
123 | ITpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIeP:KaAHUE 2
9.lpakTHyeckas padora Ne 42 «Penienne 3aa4 Ha PUMEH CHHE HHTErPajiay
Pasznen 9. BeposiTHOCTH U CTATHCTHKA
Tema 18 Conep:xanue yueOHOro MaTepuajia 8/-
MHuoXKecTBA. 124 | 1.TTonstue muoxectBa. [TomMHokecTBO. Oniepaliuy ¢ MHOKECTBAMH. 2
DJ1eMeHTBbI 125 | TIpodeccnoHATLHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
TEeopun rpaq)OB 2.OnepauHH ¢ MHOXXecTBaMU. Pemnienue IMMPUKIIaJHBIX 3aaa4
126 | 3.Ilonstue rpacda. Ces3ublil rpad, qepeBo, NUKI rpad Ha TITOCKOCTH 2
127 | 4.Tlpumenenue rpadoB K pelIeHUIO 3aau». 2
Tema 19 Conep:xkaHue y4eOHOr0 MaTepuaJa 8/2
KoM0HHATOPUK 128 | 5.0cHOBHBIC TOHSATHS KOMOMHATOPHUKH. 3a71a4K HA MOJICUET YKCIa pa3MelIeH i, TepeCTAaHOBOK, COYCTAHHH. 2
a M craTHernka | 129 | 6.Pemenne KOMOMHATOPHBIX 38124 2
130 | 7. Cratuctrueckas 00paboTKa JaHHBIX 2
131 | 8.Pemenue 3ama4 Ha repedop BapuanToB. Dopmysna omaoma Herotona. Tpeyronpank [lackas. 2
132 | 9.IlpakTu4eckasi padora Ne 43 «DjneMeHTb KOMOHHATOPUKI 2
Tema 20 Conep:xkanue yue0HOro MaTepuajia 14/2
JIeMeHThI 133 | 10.CoObITHE, BEpOSATHOCTH COOBITHS, CIOKEHNE U YMHOKEHHE BeposTHOCTEH. IIoHATHE 0 He3aBUCHMOCTH COOBITHH. 2
Teopuu 134 | 11. IIpodeccoHATILHO-OPHEHTHPOBAHHOE COAEPKAHHE 2
BepOSTHOCTEii. 12. TIlepeuunas 00paboTKa CTAaTUCTUYCCKUX JaHHBIX. [ paduueckoe ux npeacrasicHue. HaxoxaeHne cpeaHux
XapaKTEPUCTHUK, HAOII0AaEMbIX JaHHBIX
135 | 13.BeposiTHOCTH B TpodecCHOHANBHBIX 3amayax. OTHOCHTENbHAS 4acTOTa COOBITHS, CBOMCTBO €€ YCTOHYHBOCTH. 2
CraTtuctrueckoe onpeneneHne BeposiTHocTH. OLeHKa BepOSTHOCTH COOBITHS
136 | 14.IlepBuuyHas 00pabOTKa CTAaTUCTHYECKMX JMaHHBIX. | 'padudeckoe uX TmpencraBieHue. HaxoxaeHwe cpemHux 2
XapaKTePUCTUK, HAOII0AaeMbIX JaHHBIX
137 | 15. luckpeTHas cinyyaiiHas BETMUMHA, 32KOH €€ pacipeeeHusl. 2
138 | 16.YmncnoBbie XapaKTEPUCTHKHN AUCKPETHON cIydaitHol BenuduHEI. [loHSITHE 0 3aKOHE OONBIINX YHCElL. 2
139 | 17. Kimaccruueckoe onpe/elieHue BEPOSITHOCTH. 2
140 | 18.I1pakTuyeckas padora Ne 44 «Penienue 3a1a4 Ha BRIYHCIICHUE BEPOSITHOCTH 2
Pa3nen 10. YpaBHeHUS U HEPaBEeHCTBA
Tema 21 Conep:xaHue y4eOHOro MaTepuaJa 18/6
141 | 1.PaBHOCHJIBHOCTH YPaBHEHHI, HEPABEHCTB, cucTeM. OCHOBHBIE MPUEMBI HX PELICHHUS. 2
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YpaBHeHus u 142 | 2. Vicnonp30BaHNe CBOMCTB U rpadukoB pyHKIMI NP pelIeHUH YpaBHEHUH 1 HEPaBEHCTB. 2
HepaBeHCTBa 143 | 3.PemieHne noKa3aTeNbHBIX, JJOTapU(QMHUYCCKUX YPAaBHCHUN, HEPABEHCTB, CUCTEM. 2
144 | 4.T1pakTuyeckasi padora Ne 45 «OcHoBHBIE MPUEMBI 1 METO/IbI PELICHUI YpaBHEHUH, HEPABEHCTB, CHCTEM) 2
145 | 5. PemieHue TpUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB. 2
146 | 6. Pemenne panmoHaNbHBIX, UPPALMOHAILHBIX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
147 | 7. llpakTHyeckas padora Ne 46 «PerieHue TpUroHOMETPHYECKIX YPaBHEHHH U HEPABEHCTBY 2
148 | 8. Pemenue ypaBHEeHHH U HEPaBEHCTB C TapaMeTpaMu 2
149 | 9.0mpenenenue Mmoayisi. PackpeiTie Moayis o onpeaenenuto. [Ipocreiime ypaBHeHNs U HEPABEHCTBA C MOJYJIEM. 2
[TpumeHeHue paBHOCHIIBHBIX MIEPEXOI0B B ONPEENIEHHBIX TUIAX YPaBHEHUI U HEPABEHCTB C MOJIYJIEM.
150 | 10.MpakTuyeckas padora Ne 47 «[Ipocreiimie ypaBHeHHs] 1 HEPABEHCTBA C MOIYJIEM). 2
151 | IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE CO/IEP/KAHUE 2
11.PemieHnie TEKCTOBBIX 3aJ1a4 MPOGECCHOHAIBHOIO COJACPKAHMSL.
152 | IlpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJIePsKAHNE 2
12 PemieHue TEKCTOBBIX 3aJ1a4 MPO(ECCHOHAIBHOIO COACPKAHMSL.
IToBTOpEHUE Conep:xkaHue y4eOHOr0 MaTepuaJa 10/4
MaTepHasia 153 | 1.IloBTOpenne MaTepuana (reoMeTpus) 2
154 | 2.IloBTOpeHne MaTepraia (TCOMETPHS) 2
155 | 3.JIpakTnyeckasi padora Ne 48 «[IpumeHeHHE OMOPHBIX 3HAHUI 110 TEOMETPUIY 2
156 | 4.IloBTOpenne Matepraia (anredpa 1 Hadasla MAaTEMaTHIECKOT'0 aHAIIN3a) 2
157 | 5.IloBTOpenne Matepraia (anredpa U Hadajla MaTEMaTHIECKOT'0 aHAIIN3A) 2
158 | 6..ITpakTnyeckas padora Ne 49 «[IpuMeHeHHe OMOPHBIX 3HAHUH 110 anredpe U MaTeMaTHYECKOMY aHAITU3Y» 2
159 | 7.ltoroBast KOHTpPOJIbHAS paboTa 2
Koncynprammm 6
[TpomexxyTounas arrectanus B GOpMe IK3aMeHd
Bcero: 324
i 04HOM opMmbl 00yueHus (2024 r.m.)
HaumenoBaHue Conep:xaHue y4eOHOro MaTepuaJia NpakTHYeCKHe 3aHATHS, Oo0bem
pa3/iesioB U TeM CaMOCTOsITeIbHASL padoTa 00y4aronmXxcst 4acoB
1 2 3
1 cemectp 90/42
Paszpgea 1. Yucaa u BbruuciaeHusi. MHoxkecTBa.
Tema 1 Copepixanne yueGHOro MaTepuaia 8/2
Pa3Burue 1 ‘ 1.Llensie u paunonanbHele yucina. [efictBurensasie uncina. [Ipubnmkennsie Boraucienns. [lpubnmxennoe 3HaueHne
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MOHATHSA 0 YHCJIe BEJIWYHMHBI U TIOTPEIIHOCTH MPUOIMKEHUH. 2
2 | 2.KommuiekcHbie ynciia. ApupMeTUYECKHE SHCTBUS HaJl KOMIJICKCHBIMHU YHCITAMH. 2
3 | 3.KommiekcHbie yncina. TpuroHoMmerpuieckas popma 3amicy duciia 2
4 | 4.I1pakTuueckasi pagora Ne 1 «[loHsITHE MHOXECTB YHCEI 2
5 | 5.BxomgHol KOHTPOJIb 2
Paznen 2. dynkuun u rpapukn
Tema 2 Conep:xxanne yued0HOr0 MaTepuaia 8/4
DyHKIUH, UX 6 | 1.®yakuuu. CriocoOsl 3aaanus dynkiun. ['paduku ¢pynkimn. ColicTBa QyHKINU. 2
CBOMCTBA U 7 | 2.06patHbie pyHkuuu. O6macTb onpeneneHus u o0acTb 3HaUeHu oOpaTHol QyHkumu. ['paduk obpaTtHol 2
rpaguku. ¢ynkuuu. CraoxxHast QyHKIMS (KOMIO3HUIINS)
8 | 3.Ilpaktnyeckas padora Ne 2 «Dynkiuu. CBoiicTBa QYHKITHI» 2
9 | 4.IlpeobpazoBanue rpadukoB GhyHKIMA. Bujapl npeodpa3oBaHuii. 2
10 | 5.I1pakTnyeckas padora Ne 3 «[Ipeobpa3zoBanus rpagukoB GyHKIHI» 2
11 | IlpodeccuoHaATHHO-OPHEHTHPOBAHHOE COJEPKAHUE 2
6. OnHcanvie MPOU3BOJICTBEHHBIX MPOIIECCOB C TIOMOIIBIO TPaQUKOB QYHKITUI
Pa3zaen 3. OcHOBBI TPUTOHOMETPUH
Tema 3 Copep:xanune y4eGHOro MaTepuaia 8/6
Tpuronomerpuye | 12 | 1.Pagnannas mepa yrina. Bpamarensnoe asrkenue. TpUrOHOMETPHYECKAS OKPY/KHOCTD 2
ckue BbIpakeHus | 13 | 2.CuHyc, KOCHHYC, TAHTE€HC M KOTaHreHC yucia. OCHOBHBbIE TPUTOHOMETPHUYIECKHE TOXK/IECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «Tpuronomerpudeckue QYHKITMH YUCIOBOTO apIyYMEHTa 2
15 | 4.®opmyns! npuBeaeHus. CHHYC, KOCHHYC U TAHI'€HC CyMMBI ¥ Pa3HOCTH ABYX yryioB. CHHYC M KOCHHYC JABOMHOTO 2
yrina. @opmynsl nosoBUHHOrO yria. IlpeodpazoBanust cyMMbl TPUTOHOMETPHUYECKUX (DYHKLIUH B IPOU3BEECHUE U
IIPOM3BENEHNS B CyMMy. BhlpaxxeHue TpuroHoMeTpuyueckux (GyHKIHUHM Yyepe3 TAHI'€HC TOJOBUHHOTO apryMEHTa.
16 | 5.I1pakTnyeckas padora Ne 5 «OcHOBHBIE ()OPMYITBI TPUTOHOMETPHIDY 2
17 | 6.IlpeoOpa3oBanms MPOCTEUIITNX TPUTOHOMETPHUIECKUX BBIPAKEHUI. 2
18 | 7.IlpakTnueckas padora Ne 6 «IIpeobpa3oBaHNs TPOCTEHIIINX TPUTOHOMETPHIECKHIX BBIPaKEHU 2
Tema 4 Conep:xxanne yueOHOT0 MaTepuaia 4/2
Tpuronomerpuye | 19 | 8. Tpuronomerpruueckre GyHKIMH, KX CBOMCTBA U IpadUKu 2
ckue GpyHkuuu. | 20 | 9.IlpakTuyeckas pagota Ne 7 «Tpuronomerpuyeckue QyHKIHN. 2
21 | 10.06patHbIe TpUrOHOMETpHUYECcKHE QYHKIMU. APKCHHYC, apKKOCHHYC, apKTAaHIeHC YUCIIa. 2
Tema 5 Copaep:kanne yue0HOro MaTepuana 8/6
Tpuronomerpuye | 22 | 11.IIpocreiiive TPUrOHOMETPHYECKHE YPABHEHHSL. 2
cKHMe ypaBHeHus | 23 | 12.Meronpl pelieHNs] TPUTOHOMETPUYECKUX YPaBHEHHH. 2
U HepaBeHCTBA. | 24 | 13.Pelienue TpUroHOMETPUYECKUX YPABHEHUIA. 2
25 | 14.IlpakTuyeckas padora Ne§ «lIpocreiine TpUroHOMETPUYECKHE YPABHEHUS» 2
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26 | 15.I1pocreiimye TpUrOHOMETPUYECKIE HEPABEHCTBA. 2
27 | 16.I1pakTuyeckas padora Ne9 «lIpocreiinie TpUroHOMETpHYECKIE HEPABEHCTBAY 2
28 | 17.IlpakTuueckas padora Nel() «CruicteMbl TPHTOHOMETPHYECKIX YPaBHEHHI 2
Paznen 4. Ctepeometpust
Tema 6 Conep:xanne yueGHOro MaTepuaga 6/2
BBenenue B 29 | IlpodeccnoHAILHO-OPHEHTHPOBAHHOE COIePKAHUE 2
CTEpPEOMETPHIO. 1.Bugp! mockux ¢uryp 1 ux mioniajis. [IpakTHKo-opueHTUPOBAHHBIE 331a4H B Kypce T€OMETPUH Ha TIOCKOCTH.
30 | MpodeccnoHATILHO-OPHEHTHPOBAHHOE COIePKAHHE 2
2.0OCcHOBHBIE POCTPAHCTBEHHBIE (DUTYPBI. AKCHOMBI CTEpPEOMETPHH.
31 | 3. Terpasup. [lapannenenune. 2
32 | 4. IlpakTuueckasi padora Ne 11 «Cevenus. 3a1aun Ha IOCTPOCHHUE CEUSHUN. 2
Tema 7 Conep:xkanue y4ueOHOro MaTepuaia 12/8
Ipsimbie 1 33 | S.I1apamienbHOCTh MPSAMBIX M MJIOCKOCTEH. 2
ILUIOCKOCTH B 34 | 6. [IpakTuyeckas padora Ne 12«[lapauienbHOCTh NPSIMBIX U IIJIOCKOCTEN. 2
npocrpancrBe. | 0 | 7. lIepreHIMKyIAPHOCTE MPSIMBIX M ILIOCKOCTEI. 2
36 | 8. IleprieHauKyIsIp ¥ HAKIIOHHAS. YTOJ MEXKIY IPSIMON U TIJIOCKOCTBIO. 2
37 | 9. Teopema o Tpex HePHEHIUKYIIIpaX. 2
38 | 10.ITpakTnyeckas padora Ne 13 «Teopema 0 Tpex MepPHEHIUKYIIPAXY. 2
39 | 11. JIsyrpanssiii yroj. [lepneHIuKyIIpHOCTh IBYX IIOCKOCTEH. 2
40 | 12. IpakTuueckasi padora Ne 14 «IlepreHUKYISIPHOCTh B TPOCTPAHCTBEY. 2
41 | 13. T'eoMeTpudeckue mpeoOpa3oBaHus IPOCTPAHCTRA. 2
42 | 14. IlpakTnyeckasi padora Ne 15 «IIpsiMbIe U IUIOCKOCTH B IIPOCTPAHCTBE 2
Paznea S. Kopuu, crenenu u jJorapupmsl.

Tema 8 Cojaep:xanue y4eOHOro0 MaTepuaia 10/6
Kopuu n 43 | 1.Kopuu u crenenu. KopHu HATYpanbHOM CTENICHN U3 YHCIIA U WX CBOWCTBA. 2
CTeleHH. 44 | 2. llpaktuueckas padora Ne 16 «KopeHb N-0if cCTEeHN U €r0 CBOMCTBa» 2

45 | 3. CreneHu ¢ palOHAIFHBIMA TIOKA3aTESIMH, UX CBOMCTBA. CTENeHN ¢ AEHCTBUTEIHHBIMU MTOKA3ATENSIMH, UX 2
CBOIICTBA.

46 | 4. IlpakTHueckas padora Ne 17«CteneHu ¢ palMOHAIBHBIMU TTOKa3aTeNsIMU, X cBOicTBa. CTEneHu ¢ 2
JCWCTBUTENbHBIMU TIOKA3aTEISIMH, MX CBOMCTBAY.

47 | 5. VippanmoHaibHbIe ypaBHEHHs U HEPABEHCTBA 2

48 | 6.I1pakTyeckas padora Ne 18 «ppaunonaibHble ypaBHEHUs 1 HEPABEHCTBAY 2

49 | 7. Crenennas ¢pynkums [IpeoOpazoBaHusi paliOHAIBHBIX, HPPALMOHAIBHBIX, CTETICHHBIX BBIPAYKCHHI. 2

50 | 8. Kopnu u crenenu 2

Tema 9 Conep:xanne yueGHOro MaTepuaia 10/2
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Hoka3zarenbnas | 51 | 9. Iloka3arenbHas QyHKIUSL. 2
(yHKIHS. 52 | 10. IlokazatenbHBIC ypaBHECHUS. 2
53 | 11. Ioka3arenbHble HEPABEHCTBA. 2
54 | 12. IlokazaTenbHBIE HEPABEHCTBA M ypaBHEHUSI. 2
55 | 13.CucteMbl OKa3aTeIbHBIX YPaBHCHU. 2
56 | 14.IlpakTuueckas padora Ne 19 «IlokazarenpHble ypaBHEHHUS 1 HEPABEHCTBA» 2
Tema 10 Conepxanne y4eGHOro MaTepuaaa 16/4
Jlorapugmel. 57 | 15.JIorapudm. [IpaBuna neiictuii ¢ norapudmamu. [lepexoa K HOBOMY OCHOBaHHUIO. 2
58 | 16. JleiicTBus ¢ norapudmMamu. 2
59 | 17. Jlorapudmuueckas GyHKITHUSL. 2
60 | 18. IpakTnyeckas padora Ne 20 «IIpeoOpazoBaHus MOKa3aTENbHBIX M JOrapiu(QMUYECKIX BhIPAKEHUN) 2
61 | 19. Jlorapudpmuueckue ypaBHEHHUsI 2
62 | 20. JlorapudMuyecKre HepaBEHCTBA 2
63 | 21. Jlorapudmuueckne ypaBHEHHS U HEPaBEHCTBA 2
64 | 22.Cucremsl Jiorapu(hMUUECKHX YpaBHEHHN 2
65 | 23.IMpakTuueckas padora Ne 21 «Jlorapudmudeckne ypaBHEHHsI 1 HEPABEHCTBA 2
66 | 24.KontposbHas padora «roru 1 cemectpa» 2
Htoro Jlexknuii — 90 yacoB
3a 1 cemectp [IpakTrueckux padbot — 42 yaca
CamocrosTenbHas paboTa 00y4aronuxcs: MOJAr0OTOBKA K 9K3aMEHY 10
Koncynpramu 4
[IpomexyrouHas aTrrectanus B popme IK3ameHa 4
2 cemecTp 112/56
Pa3znen 6. BekTopbl B NIpoCTPaHCTBE.
Tema 11 Conep:kaHue y4eOHOro MaTepuasa 10/6
Koopaunarsi m | 67 | 1.IloHATHE BekTOpa HA ILIIOCKOCTH U B IIPOCTpaHCTBE. Buibl BeKTOpOB. [lelcTBus ¢ BeKTopaMu. Onepanyuy Haj 2
BEKTOPBL. BEKTOPaMH.
68 | 2.Pemenne npakTUYECKUX 3a7au. 2
69 | 3. lIpakTuyeckas padora Ne 22 «BeKkTopsl B IPOCTPAHCTBEY 2
70 | 4.Meroxa KoopauHAT B mpocTpaHcTBe. IIpsiMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE. 2
71 | 5. Meron xoopanHaT B mpocTpaHcTBe. KoopauHaTs! BekTopa. CBsA3b MEKIY KOOPANHATAMH BEKTOpPA U 2
KOOPJIMHATAMH TOYEK.
72 | 6.Pemenne 3aga4. KoopauHATHI M BEKTOPEI 2
73 | 7. llpakTuyeckas padora Ne 23 «Meroa KOOPAMHAT B IPOCTPAHCTBEY 2
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74 | IIpodeccnoHaIbLHO-OPMEHTHPOBAHHOE COeP:KaAHUE
8.IIpakTuyeckas padora Ne 24 «KoopaunatHas mI0CKOCTh. Bbuucienrne paccToSHUHN 1 TUIOMIaield Ha TIOCKOCTH. 2
KonnuecTBeHHbIE pacueTsl».
Pa3nes 7. MHOTOrpaHHHKH M KPYIJible TeJia.
Conep:xaHue y4eOHOr0 MaTepuasa 10/6
75 | 1. [lonsiTe MHOTOTpaHHKKA. ET0 351eMeHTHI: BepIINHEI, pedpa, rpanu. [uaronans. Ceduenne. Brimykibie u 2
HEBBINYKJIbIE MHOTOIPaHHUKH.
76 | 2.ITpusma. Iapasenenumnesn 2
77 | 3. [lupamuya. Buael nupamu/. 2
Tema 12 78 [ 4.0 Gora Ne 25 Il 2
. [IpakTHyeckas padora Ne 25 «[Inomans NOBEPXHOCTH MHOTOTPaHHUKOB)
MHororpaHHHKH |7 5.Cummerpus B ipoctpancTBe. CUMMeTpHsi B KyOe, mapajuielienuiesie, Ipu3Me, Tupamu/ie. 2
80 | MpodeccHoHATBLHO-OPHEHTHPOBAHHOE COJIEPKAHHE 2
6.[TpuMepsl cUMMETPHI B TPOQecCcHH.
81 | 7. IlpakTnyeckasi padora Ne 26 «[IpaBuiibHbIe MHOTOTPaHHHUKH. 2
82 | 8. IlpakTuueckasi padora Ne 27 «KMHOrorpaHHUKI» 2
Tema 13 Conep:xaHue y4eOHOro MaTepuaJa 8/2
Tesa BpaneHus 83 | 9.1lnmmHap, MUIHHAPHYECKas TOBEPXHOCTh. [11omanp HOBepXHOCTH IMIMHPA. 2
84 | 10. Konyc, koHHYecKas OBEPXHOCTb. [1o1maap MoBepXHOCTH KOHYCA. 2
85 | 11.Yceuennniii konyc. CeueHre yCEYCHHOI0 KOHyca 2
86 | 12. Illap u cdepa, ux cedenus. BzanmHoe pacrnonokenue chepbl ¥ MJIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. 2
87 | 13. lIpakTuyeckas padora Ne 28 «Kpyrieie Tena» 2
Tema 14 Conep:xaHue y4eOHOro MaTepuasia 8/10
O6beMbI TeJI 88 | 14. IlonsTne 00bEMa. OcHOBHBIE CBOKWCTBA 00BEMOB Te1. OOBEM NMPAMOYTOIBEHOTO NapayIe/eNuIea, TPU3MEI, 2
LHUIMHADA.
89 | 15. MpakTuyeckas padora Ne 29 «O0BEM MPSIMOYTOJIBHOTO NApaJIIeeUIe/a, TPU3MBIL, ITHITHH]PAY 2
90 | 16. O0BeM MUPaMUJIBI U KOHYCA. 2
91 | 17. Pemenne 3a71a4 no teme «O0bEM MUPAMUIBI U KOHYCA» 2
92 | 18. llpakTnyeckas padora Ne 30 «O6bEM UpaMUABI U KOHYCA» 2
93 | 19. MpakTuyeckas padora Ne 31 «O6BEM miapa ¥ wiomanb chepbi» 2
94 | 20. Mogobue Ten. OTHOIICHHE TIIONIAJeH TOBEPXHOCTEH U 00BEMOB MOJOOHBIX TeJ 2
95 | 21. lpakTnyeckasi padota Ne 32 «l/3mMepeHHs B reOMETPHI» 2
96 | IpodeccHOHANBLHO-OPHEHTUPOBAHHOE COJIEPKAHHE 2
22. IlpakTuyeckas pa6ora Ne 33 «lcrions30BaHre KOMOWHAIIMI MHOTOTPAHHUKOB | TEN BPAIIEHHS B IPAKTHKO-
OPHEHTHPOBAaHHBIX 3aJadaxy.
Paznea 8. Hauajia MaTeMaTH4eCKOI0 AHAIN3A
Tema 15 | Conep:kaHue y4eGHOr0 MaTepHaJia 4/2
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IMpenen 97 1. Ilpenen mocnenoBaTeNbHOCTH. 2
98 2. llpenen pyHKUMHU, OCHOBHBIE CBOMCTBA U IpaBUJIa BHIYUCIICHHS. 2
99 3.IIpakTuyeckasi padora Ne 34 «[Ipenens» 2
Tema 16 Conep:xkanne yuedOHOr0 MaTepuaia 12/10
Ipoussoanas 100 | 4.IlonsiTue MPOM3BOJHON (QYHKIIMH, €€ TEOMETPUUESCKUH 1 (PU3NICCKHI CMBICIL. 2
101 | 5. IIpaBuna nuddepennmpoanus. Tabnuna npou3BoaHbix. JuddepeHninpoBanne CI0KHBIX QYHKITHH. 2
102 | 6. IpakTnyeckas padora Ne 35«/luddepennrpoBanne BHIpaKeHUN) 2
103 | 7.I'eomerpuyeckuil U PU3MYECKUI CMBICIT TPOU3BOHOMN 2
IIpodeccnoHATBLHO-OPHEHTHPOBAHHOE COiep:KaHMe 2
104 | 8 IMpakTHueckas paGora Ne 36 «Du3uueckuii CMBICI IPOM3BOIHON B MPOBECCHOHATBHBIX 331a4aX).
105 | 9. MccrenoBanue 3JeMEHTAPHBIX (QYHKIIMI HA MOHOTOHHOCTh M TOUKH JKCTpPEMyMa. 2
106 | 10. MccrnegoBanue deMeHTapHBIX (GYHKITHI Ha HAHOOJbIIIee M HAMMEHBITIEE 3HAYEHHE C TTOMOIIBIO TPOU3BOTHOMN 2
107 | 11. IlpakTnyeckasi padora Ne 37 «Haubosbliiee 1 HaMMeHbIIIee 3HaYCHHE QYHKIIMHA HA OTPE3KE» 2
108 | 12. IIpumMeHeHHE POU3BOIHON K MCCIIEA0OBaHUIO DYHKIUI 1 OcTpoeHuo rpadukos. [Ipon3BoaHbie 00paTHON U 2
KOMITO3HUITFH (DYHKITHH.
109 | 13. IIpakTnyeckasi padora Ne 38 «[IpuMeHeHHE TPOM3BOIHON K HCCIICIOBAHMIO (PYHKIIUI M TOCTPOCHHUIO 2
rpaduKOBY
110 | IIpodeccHoOHATBLHO-OPUEHTHPOBAHHOE COEPsKAHHE 2
14. IIpaktudeckas padora Ne 39 «HaxokmeHue ONTHMAIBLHOTO pPE3yNbTaTa ¢ IIOMOIIBIO ITPOM3BOIHON B
MIPAKTUIECKUX 3a4adaxy.
Conep:xaHue y4eOHOro MaTepuasa 12/6
111 | 1.ITlepBoobOpa3nas. HeonpeneneHHbIi HHTErpal. 2
112 | 2. CiocoOBI HAXOXKIEHUS HEOMPEASIIEHHOI0 HHTErpaia 2
113 | 3. IpakTuyeckas padora Ne 40 «CriocoObl HAX0KICHHS HEOIIPEACICHHOIrO HHTErpaIa 2
Tema 17 114 | 4. Onpenenennsiii uaTerpai. @opmyna Herotona-JleiiOxuna. 2
115 | 5. BeluncneHus onpeaeeHHOro HHTErpana. 2
Hnrerpanmero —¢ 61 501a No 41 «B >
JIpakTuyeckasi padota Ne 41 «BprancieHns onpenaeneHHOro NHTErpajIay
npumMeHeHne 117 | 7.I'eomerpudeckuii CMbICT onpeneneHHoro uaTerpana. ®opmyna Hetotona - JleitOnuna. Pemenne 3aqaq Ha 2
MIPUMEHEHNE HHTErpaa il BEIYUCIEHUS] (GU3NIECKUX BEITMYHH U TUIOMAIeH
118 | 8. Pemenue 3a7a4 Ha MPUMEHEHUS] MHTETpaja B (PU3HMKe U TEOMETPHUH 2
119 | IIpodeccnoHaTIBLHO-OPHEHTHPOBAHHOE CO/IEPsKAHUE 2
9.IlpakTHyeckas padota Ne 42 «Pemienne 3a1a4 Ha IPUMEHEHUE HHTErpajiay
Pa3nen 9. BepoSiTHOCTb M CTATHCTHKA
Tema 18 Conep:xaHue y4eOHOro MaTepuaia 6/-
120 | 1.ITonsarue muOXecTBa. [logMHOKecTBO. Oniepanuy ¢ MHOYKECTBaMH. 2
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MHo:xecTBA. IMpodeccnoHanbHO-OPUEHTUPOBAHHOE COAEPKAHME 2
JJIeMEHThI 121 2.0nepanuu ¢ MHOXKECTBaMU. PelieHne npukiaHbIX 3a1a4
Teopuu rpagos 122 | 3.Ilonstue rpada. Cesi3HbIH rpad), 1epeBo, HUKI rpad Ha TUIOCKOCTH 2
Tema 19 Conep:xaHue y4eGHOr0 MaTepuajia 10/2
Koméunaropuk | 123 4.0OcHOBHbIE OHATHs KOMOMHATOPUKH. 3a/1auy Ha MOJICYET YUCIIa pa3MeleHHH, EpecTaHOBOK, COYETAHUI. 2
a u craTucernka | 124 | S.Pemenne KoMOMHATOPHBIX 3324 2
125 | 6. Crarucruieckasi o0paboTKa JaHHBIX 2
126 | 7.Pemenue 3a1a4 Ha niepeOOp BAPUAHTOB. 2
127 | 8. ®opmyna 6unoma Herorona. Tpeyroneuuk Ilackans. 2
128 | 9.I1pakTUveckasi padora Ne 43 «DjeMeHTh KOMOHHATOPUKI) 2
Tema 20 Conep:xkaHue y4eOHOr0 MaTepuaJa 10/2
J1eMeHThI 129 | 10.CoOpITHe, BEpOSITHOCTh COOBITHS, CIOXKEHHE U YMHOXKEHHE BeposiTHOcTel. IToHsTHE 0 HE3aBUCUMOCTH COOBITHI. 2
Teopuu 130 | ITpodeccHOHAIBLHO-OPUEHTHPOBAHHOE COCP/KAHHE 2
BEpOSITHOCTEii. 11. TlepBuynas 00paboTKa CTATUCTHYECKUX JaHHBIX. [ padudeckoe ux npencrasienne. HaxoxaeHne cpeqHux
XapaKTEePUCTUK, HAOII0JaeMbIX JaHHBIX
131 | 12.BeposTHOCTH B NpodeccHoHaTbHBIX 3afadax. OTHOCHTEIbHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYHBOCTH. 2
Cratuctrueckoe onpeneneHne BepossTHOCTH. OIeHKa BEPOSTHOCTH COOBITHS
132 | 13. JIuckpeTHas ciaydaiiHas BEIHMYWHA, 3aKOH €€ pacIlpee CHHU. 2
133 | 14. Kiaccudeckoe olpenesieHne BEpOSITHOCTH. 2
134 | 15.I1lpakTHyeckasi padoTa Ne 44 «PereHne 3a/1ad Ha BEIYUCICHIE BEPOSTHOCTH 2
Pa3znen 10. YpaBHeHuUs1 M HepaBeHCTBA
Tema 21 Conep:xkaHue yueO0HOro MaTepuaja 14/6
YpaBHeHus u 135 | 1.PaBHOCHJIBHOCTh YPaBHEHHH, HEPABEHCTB, cucTeM. OCHOBHBIE IPHUEMBI HX PELICHHUS. 2
HepPaBEHCTBA 136 | 2.Pemenne moka3aTelbHBIX, JJOTapU()MUYECKHX YPaBHEHNH, HEPABEHCTB, CHCTEM. 2
137 | 3. llpakTuueckas padora Ne 45 Pemenue nmokaszaTelbHBIX, JJOTApH(PMIYECKIX YPaBHEHU, HEPABEHCTB, CHCTEM. 2
138 | 4. PenieHure TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB. 2
139 | 5. Pemenne panmoHabHBIX, MPPAIIOHAIBHEIX YPaBHEHHH, HEPABEHCTB, CHCTEM. 2
140 | 6. llpakTuyeckas padora Ne 46 «PernieHrne TpPUTOHOMETPUIECKIX YPAaBHEHUI W HEPABEHCTBY 2
141 | 7. PernieHue ypaBHEHUH U HEPABEHCTB C NapaMeTpaMu 2
142 | 8.Ompenenenue Moayisi. Packpeitie moxyis no onpeaenenuto. IIpocreiiine ypaBHeHNs 1 HEPABEHCTBA C MOYJIEM. 2
[TpuMeHeHne paBHOCHIIBHBIX IIEPEXO/I0B B ONPEACICHHBIX TUIIAX YPABHEHUH M HEPABEHCTB C MOAYJIEM.
143 | 9.]1pakTnueckasi padora Ne 47 «lIpocreiinme ypaBHEHHUS] © HEPABEHCTBA C MOAYJIEM. 2
144 | TIpodeccuoHAIBLHO-OPUEHTHPOBAHHOE COEPsKAHNE 2
10.Penenune TeKCTOBBIX 3a/1a4 IPO(eCCHOHATIBHOTO COIEpKaHMUS.
IloBTOpEeHuUe Conep:xaHue y4eOHOro MaTepuaJa 8/4
145 | 1.IloBTOpenue MaTepuaia (reoMeTpusi) 2
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MarepuaJjia 146 | 2.I1pakTuueckas padora Ne 48 «[IpumeHeHre OTOPHBIX 3HAHUH MO TEOMETPHI 2
147 | 3.IloBropenne MaTepuaia (anredpa ¥ Hayaja MaTEMaTHYECKOT'O aHAJIH3A) 2
148 | 4.IloBropenne MaTepuaia (anredpa ¥ Hayaja MaTEeMaTHYECKOT'0 aHAJIM3a) 2
149 | 5.I1pakTuueckas padora Ne 49 «[IpuMeHeHne OMOPHBIX 3HAHUH M0 areOpe M MaTEMaTHYECKOMY aHaJIH3Y» 2
150 | 6.MtoroBas KoHTpoNIbHas paboTa 2
Hroro Jlextmii — 112 gacoB

3a 2 cemecTp

[pakTudeckux paboT — 56 yacos

NupuBunyans-
HBIN IIPOEKT
(mpenmeToM He
SIBJISIETCST )

TemaTuueckuii MJIaH BBITIOJHEHUS WHIWBHIYyATHLHOTO MPOEKTa (MPU HATHYHH OOYYAIOIINXCS, BRIOPABIIUX TEMY
WHJIMBUIYAIBHOTO TIPOEKTA 10 y4eOHOMY TIpeMeTy «MaTemaTuka):

- BBIOOp TEMBI IPOEKTA;

- opmynrpoBaHKE TEMBI POEKTA M 0O0OCHOBAHKE €€ aKTyaJbHOCTH;

- OTIpeJIeNICHHE TIeNh PaboThI, POPMYIUPOBAHUE 3a/1a4;

- BbIJIeJIEHUE 00BbEeKTa U MpeAMETa IPOEKTHOM paboThI;

- COCTaBJICHHE TUIaHA MCCIICIOBAHUS;

- MIOMCK UCTOYHUKOB 10 TEME HCCIIEA0BAHUS;

- paboTa ¢ pasTUYHBIMH HMCTOYHHUKAMH, ITUTHpPOBaHHE, odopmieHue OuOImorpaduueckoro cmmcka, 0030p
(hakTHYECKOTO MaTepHaa;

- BIOOp U MpUMEHEHHE Ha MPAKTUKE METOJO0B HMCCIEeI0BATENbCKOM JIEATENbHOCTH, COOTBETCTBYIOLIUX 3aJa4yam
WCCIIeIOBAHUS;

- cOop U cucTeMaTu3anus JaHHbIX;

- IPOBEJICHUE OTBITOB, U3MEPEHUI, ONTUCaHNE PE3YIbTATOB HAOIOICHUHN 1 UX OOBSICHEHHUE;

- 00paboTKa, CTPYKTYpUPOBaHKE U aHAJIN3 [TOJIYY€HHBIX PE3yIbTaTOB;

- o(hopMIIeHUE TEOPETUYECKUX U IKCTIEPUMEHTAIbHBIX PE3YIbTATOB MPOCKTHON NESTENIbHOCTH;

- opopMmiIeHUE IPOESKTHON PaOOTHI;

- MMOJrOTOBKA K 3aIIUTE MMPOEKTa;

- 3aIIMTa MIPOEKTA.

Tembl UHAMBUAYATBHBIX IPOEKTOB MO Y4eOHOMY MpeaMeTy «MaTeMaThkay:
1. KommuiekcHbI€ yncia U uX poJib B MATEMATHKE.

2. CuHycou1a BOKpYT Hac.

3. Benukue MateMaTuku ApPEBHOCTH

4. Benukoe uckycctBo u xu3Hb [[xeponamo Kapnano.

5. 'eoMeTrpruueckue MOJIENN B €CTECTBO3HAHUU.
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6. 'eomerpus EBxiinja kak nepBasi Hay4Hasi CUCTEMA.

7. 'eometpus JloGaueBcKoro

8. 'eomeTpuss MHOTOTpaHHUKOB

9. I'padprueckmii MEeTO| pelIeHs] TPUTOHOMETPHUYECKUX YPABHEHUI 1 HEPABEHCTB.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22.
23.
24.
25.
26.
27.
28.
29.
30.

I'paduueckuii MoAX0 K PEIIEHHIO HEKOTOPBIX TPUTOHOMETPUYECKUX YpPaBHEHHIA.

I'paduxu snemMeHTapHBIX QYHKINNA B PUCYHKAX

JlnodaHTOBBI ypaBHEHHUSI.

3araJikvu UpaMuIbI

3arafouHble rpauKu TPUTOHOMETPUUYECKUX (PYHKIINH.
3aragouHble rpaduKu

3ameyvaTenbHbIe HEPABEHCTBA, UX 000CHOBAHHUE W TIPUMEHEHHE.
Benukre MmaTeMaTUKH U UX BEJIMKHE TEOPEMBI.

3ameuaTelbHbIE MATEMATHYECKHE KPUBbBIE: PO3bI U CITUPAJIH.
30J10Tast IPOMOPLIMS

H3mepeHne BBICOTHI 3AaHUS HEOOBIYHBIM CITOCOOOM

. MHOTrOJIMKass CHMMETpPHUSI B OKPYKAIOIIeM Hac MUPE

[TapkeTsl, MO3aKKka 1 MaTemMaThueckuii Mup Mapuyca Dmiepa
3araiouHbIid MUp (paKTaIoB

Jlorapudmbl BOKpyT Hac

[TocTpoenue rpadgukoB GyHKIIMHA, COAEPIKANTAX MOTYIIb

Bce 3aragku n npumenenne byreiiku Kneiina.
I'eomerpuyeckue GopMbI B HICKYCCTBE.

I'padsl 1 ux Kcnogp30BaHUE

I'padbl 1 X MpuUMEHEHHE B apXUTEKTYpeE.

3araaku Luknouapl.

CamMocrosTenbHas pa60Ta 06yqa}ouu/1xc;1: INOATOTOBKA K 5K3dAMCHY

10

Koncynbramumn

4

ITpomexxyrounas arrectanus B GopMe IK3ameHa

4

Bcero

336

OcBoeHne yueOHOro mMpeaMeTa MOXKET OBITh PEeaTu30BAaHO C MPUMEHEHHEM 3JEKTPOHHOTO OOyYeHHs, MUCTAHIIMOHHBIX 0O0pa30BaTEIbHBIX
TEXHOJIOTUH B COOTBETCTBUH C [lojo)KeHHeM O MPUMEHEHUHU S3JEKTPOHHOTO OOydeHUSs, TUCTAHIIMOHHBIX 00pA30BaTENbHBIX TEXHOJIOTUN MpU
peanu3anuu 00pa30BaTeIbHBIX MpOrpaMMaM CpenHero MnpodeccHOHANBHOTO 00pa30BaHMS, YTBEPKACHHOTO IMpeicenaTesieM YUYeHOTO COBETa
OI'BOYBO«YI'TY».



29

3. YCJOBUS PEAJIN3AILIMUA PABOYEN MIPOT'PAMMBI YYEBHOI'O
NMPEJIMETA <MATEMATHUKA»

3.1. TpeGoBanusi K MHHMMAJIBHOMY MATEPUHAIBLHO-TEXHUYECKOMY

o0ecIeYeH NI

Peanuzanus pabGoyeit mporpaMmbl yuyeOHOTO MpeaMera TpeOyeT Haaudus

y4eOHOIr0 KaOWHETa MaTEMATUKHU.

OcHanieHHOCTh Y4eOHOro KaOuHEeTa: MOCaJ04YHble MECTa MO KOJUYECTBY

oOyyJaromuxcs, pabodee MeCTo MpernojiaBaTess, J0cka yueOHasl, CTCHIbI, TaOIUIIbI,
MOJICJIM T€OMETPUUYECKHUX TeJl, yueOHO-METOIuYecKasi JOKyMEHTaIIHS.

3.2. MudopmannonHoe odecnevyeHne 00yueHust
Jns peanuzanuu  mporpaMMbl  OMOIMOTEUHBIM (GOHA 00pa3oBaTEILHOMN

OpraHu3allid WMeeT TeYaTHble W/ WJIH DJJEKTPOHHbIE OO0pa3oBaTebHBIC H
UH(OPMAIIMOHHBIC PECYPCHI:

° HNanmasH, A. A. Maremaruka : yueOHuk / A.A. Jlagasa. — 3-e u3f.,
ucrnp. U gon. — Mocka : UHOPA-M, 2023. — 544 c¢. — (Cpennee
npodeccronanbHoe ob6pazoBanue). - ISBN 978-5-16-012592-3. - Tekcr:
anekTponHbIi. - URL: https://znanium.com/catalog/product/1891827

o Hanmasa, A. A. CO0opHUK 3a7a4 [0 MaTeMaTHke : yuyeOHoe mocobue /
A. A. lagasa. — 3-e uzn. — Mocksa : DOPYM : UHOPA-M, 2021. — 352 c.
— (IIpodeccnonanprHoe obpazoBanue). - ISBN 978-5-91134-803-8. - Tekcr :
anekTponHsbIi. - URL: https://znanium.com/catalog/product/1362444

o IOxno, H. C. Marematuka : yue6nuk / H.C. KOxHo. — Mocksa :
NH®PA-M, 2023. — 204 c. — (Cpennee npodeccroHaibHoe 00pa3oBaHKE).
— DOl 10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekcr
anekTponHbIi. - URL: https://znanium.com/catalog/product/1906092

. bapnymkun, B. B. MaremaTtuka. DJIeMEHTBI BBICIIECH MATEMAaTHKH :
yaeOHuK : B 2 Tomax. Tom 1 / B. B. bapaymkun, A. A. IlpokodneB. — Mocksa :
KYPC : HMH®PA-M, 2021. — 304 c. — (Cpemnee mnpodeccHOHAIIBHOE
obpazoBanue). — ISBN 978-5-906923-05-9. — TekcT : 31meKTpOHHBINA. — Pexxum
nocryma: https://znanium.com/read?id=372717

. Bapaymikun, B. B. Marematuka. D1eMeHThI BBICHIEH MAaTEeMAaTUKHU :
yueOHuK : B 2 Tomax. Tom 2 / B.B. bapnymxkun, A.A. IlpokodseB. — Mocksa :
KYPC : HMH®PA-M, 2022. — 368 c. — (Cpemnee mnpodeccuoHambHOE
obpazopanue). — ISBN 978-5-906923-34-9. — Texkcrt : 2aeKTpOHHBINA. — Pexxum
nocryma: https://znanium.com/read?id=380017

o Marematuka : yudeOHoe mocobume / M. M. UYepmemos, H. b.
Kap6aunnckas, E. C. Jlebenena, E. E. Xaputonosa ; mox penakmmeir M. M.
YepuenoBa. — 3-¢ m31. — MockBa : Poccuiickuii TOCYmapCTBEHHBIN
yHuBepcuteT mpapocynus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. —
TekcT : 3MeKTpOHHBIA // DAEKTPOHHBIN pecypc HUPPOBOM 00pa3zoBaTeIbHOU



https://znanium.com/catalog/product/1891827
https://znanium.com/catalog/product/1362444
https://znanium.com/catalog/product/1906092
https://znanium.com/read?id=372717
https://znanium.com/read?id=380017
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cpeabl CIIO PROFo6pazoBanue ; [caiit]. — URL:
https://profspo.ru/books/122921

o A6nymnuna, K. P. Maremaruka : ywueOunuk mis CIIO / K. P.
AGnynnuHa, P. I'. MyxametnunoBa. — Capatos : [Ipodo6pazoBanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. — TekcT : 2JIEKTPOHHBIN // DIEKTPOHHBIN
pecypc uudpoBoit oopazoparensHO# cpeasl CIIO PROFoOpazoBanue : [cait].
— URL: https://profspo.ru/books/99917

o [Mumnoga, JI. 1. Matematuka : yuebnoe noco6ue / JI.W. [llunoga, A.E.
[MumoB. — MockBa : HWHDPA-M, 2020. - 238 c. — (Cpennee
npodeccuonaabHoe obpazoBanue). — ISBN 978-5-16-014561-7. — Tekcrt
3JIEKTPOHHBIN. — Peskum poctyna: https://znanium.com/read?id=359850

CoBpemeHnHbIe TpodeccuoHanbHble 0a3bl JaHHBIX M WH(POPMAIIMOHHBIC

CIIPABOYHBIC CUCTEMBI:

- CIIC KoncynpranTtlLmtoc;

- ObC ZNANIUM.COM;

- CereBas anektponHas oubiamoreka «9bC «Jlanby;

- 3BC IOPAUT;

- OP [IOC «PROFo6pazoBanue



https://profspo.ru/books/122921
https://profspo.ru/books/99917
https://znanium.com/read?id=359850
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEAMETA «<MATEMATHKA»

KoHTposb 1 OLleHKa pe3ybTaTOB OCBOEHMS yUEOHOTO NPEAMETA OCYLIECTBIIAETCS MPENOIABATENEM B IIPOLECCE TEKYILETO
KOHTpPOJISL TIPU MPOBEACHUS NMPAKTUUYECKUX 3aHATUNA, TECTUPOBAHMS, a TAKXKE BBINOJHEHUS OOYYAIOIMMUCA WHIWBHUIYaIbHBIX
3aJJaHUN, IIPOEKTOB, UCCIIEJOBAHUMN U ITIPOMEKYTOYHOU aTTECTALIUU.

Hrorosoit hopmoii MPOMEKYTOUHOMN aTTECTALIMH SIBISIETCS] DK3aMEH.

4.1. [Inanupyemsbie pe3yabTaThl 0OcBOeHUs yueOHoro npeamera B coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Kox u HamMeHoOBaHuUe
GopmMupyeMbIX KOMIIETEH LU

Ilnanupyembie pe3yibTaThl 0CBOCHUS M CIUILIMHBI

Oo6uue

JAucuunimHapHblie (MpeaMeTHbIe)

OK 01. Bsibupars crocoOs
penieHus
npodheccroHaIbHON
IeATeITbHOCTH

3aJ1a4

IMIPUMCHUTECIILHO
K pa3JIMYHbIM KOHTCKCTaM

B gacTu TpynoBOro BOCIIUTaHUSA:
- TOTOBHOCTH K TpYyHy, OCO3HaHUE ICHHOCTH
MacTepCTBa, TPYIOIIO0HE;

- WHTEpEC K pa3IMYHBIM chepam
npodeccnoHaBHOM eI TeFHOCTH,

OsgunasieHne YHUBEPCATbHBIMU y4eOHBIMU
MIO3HABATEIILHBIMH JICHCTBUSMU:

a) 0a30BbIC JIOTUYECKHE JICHCTBUS:

- CaMOCTOSITEIIBHO (bopMyIHpOBaTH u
aKTyaJM3HpOBaTh MpPOOJIEeMY, pacCMaTpUBATh ee
BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBCHHBIM MPH3HAK HIIH
OCHOBaHHUS Ul CpaBHEHHS, KiIacCH(DUKAIMU U
00001IEH S ;

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

- BHOCUTh KOPPEKTHUBBI B JCSITEIBHOCTD, OIICHUBAThH
COOTBETCTBHE pE3yJbTaTOB IICJISIM, OIICHUBATh
PHUCKH TIOCIICICTBUI IEATEIBHOCTH,

3aJaBaTb

-BJIQJIETh METOJAMH JIOKA3aTeNIbCTB, AITOPUTMAMHU PCLICHHS
3aja4; yMeHHe (OpMYIHPOBATh ONpEACICHUS, AaKCHOMBI U
TEOPEMBI, TPUMEHSTh HX, TPOBOJUTH JOKA3aTEILHBIE PaCCyKICHHUS
B XOJIC pEeIICHHS 3a/1a4;

- YMETh OIEpPHPOBATh IOHATHSIMHU: CTENCHb YHCIA, JIorapudm
YHCIa;  YMEHHE  BBINOJHATH  BBIUMCICHUE  3HAUCHHUA H
npeoOpa3oBaHs BBIPAKCHHA CO CTCICHSAMH | JIorapu(Mamu,
npeoOpa3zoBaHus IPOOHO-PAIIMOHATEHBIX BBIPAKCHHIA,

- yMeThb  ONEPUPOBATh  MOHATUSMH:  pallHOHAIBHBIC,
UppaOHabHBIC, TOKa3aTeIbHbIC, CTCIICHHBIC, JIOrapU(PMUICCKHE,
TPUTOHOMETPHUYCCKHE YPAaBHCHHUS M HEPABCHCTBA, HX CHCTEMBL;

- yMeThb OIEpUPOBaTh MOHATHAMH: (YHKIUS, HENpepbIBHAS
(GyHKIMS,  NPOM3BOAHAS,  IEPBOOOpa3Has,  ONPEICTICHHBIN
UHTErpaj; yMeTh HAaXOAWUTh MPOU3BOIHBIC  AJIEMEHTApPHBIX
(GYHKIMH, HMCHONB3Ysl CIPAaBOYHBIC MAaTEPHANbI, HCCICIOBATh B
OPOCTEHIINX CiIydasix (QYHKIMH HAa MOHOTOHHOCTb, HAXOIHTh
HauOONbIINE W HAMMEHbLIME 3HAa4YeHUs (QYHKIUI, CTPOHUTH
rpagkd  MHOTOWICHOB €  HCIOJB30BAaHHUEM  armapara
MaTeMaTU4ecKoro aHalu3a; MPHUMEHSATh NPOU3BOAHYIO MpHU
pelieHur  3aJad  Ha  JBHDKCHHE,  pellaTth  MPAKTHUKO-
OPHEHTHUPOBAHHBIC 3a/laud  Ha HauOONbIINE W HaWMCHBIIHNE
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- 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 SIBIICHUX;

- YMETh ONEPHPOBATH MOHATUAMHU: TOUYKA, MpsMasi, IJIOCKOCTb,
IPOCTPAHCTBO, ABYI'PAHHBIM YroJ, CKPEHMBAIOLIMECS MpsMBbIE,
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NapauIeIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX U IIJIOCKOCTEH,
YroJI MEXy MPSIMBIMH, YTOJl MEXIY IPSIMOM U IUIOCKOCTBIO, YIOJl
MEXJy IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKH [0 IJIOCKOCTH,
pacCToOsIHUEC MEXKAY IMPAMBIMH, PACCTOSIHUC MCKAY IJIOCKOCTIMMU,
YMEHHUE MCIIOIb30BaTh MPHU PEIIEHUM 3aJad M3ydeHHbIe (aKThl U
TCOPCMbI TUIAHUMETPUH; YMCHHEC OLCHHBATH Pa3MCEPhI 00BEKTOB
OKPY’KalOIIIero MHpa;

- YMCTb OICPUPOBATH TMIOHATUAMH: MHOI'OIPAHHUK, CCUYCHUC
MHOTOTpaHHHKa, KyO, mapajjenenunesn, Opu3Ma, MHpaMUa,
¢durypa u mMoBepxXHOCTh BpallleHUs, WINHIP, KOHYC, Iap, chepa,
cedeHUs (UTYpHl BpalIeHHUs, IUIOCKOCTh, Kacaromascs cgepsl,
LWIMH/IpA, KOHYCA, IUIOIIAJb IIOBEPXHOCTH IUPaMUIBI, PU3MBI,
KOHyCa,  IDUIMHApa,  IUlomaabp  ceppl, o00beM  KyoOa,
OpSMOYTONIBHOTO  TapajUleNienuIeia,  HMHPaMUAbL,  [PH3MBL,
IIMHIpa, KOHYyCA, [apa; YMEeHHe n300pakaTb MHOTOTPaHHHUKH U
NOBEPXHOCTH BpANICHUS, HX CEYEHHS OT pPYKH, C IOMOIIBIO
YEepPTE)KHBIX HMHCTPYMEHTOB W JJIEKTPOHHBIX CPEICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE PAaclO3HABATh
NpaBIILHBIC MHOTOI'PAaHHUKH;

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

- yMeTh BBIYUCIATH T€OMETPHYECKUE BEIWYMHBI (IUIMHA, YOI,
IUIONIA/b, 00BEM, IUIOLIAb MIOBEPXHOCTH), UCIIONB3Ysl U3yICHHBIC
(OopMyIBI U METO/IBI,

- yYMeTh OIEpPHPOBATh MOHSATHAMH: MPSIMOYTOIbHAs CHUCTEMa
KOOpJMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOpA,
CKaJSIPHOE TPOW3BEACHHE, Yrol MEXKIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BE/ICHIE BEKTOPA HA YUCII0; HAXOAUTH C ITOMOIIBIO
U3y4eHHBIX (HOPMYN KOOPJHMHATBI CEPEHHBI OTPE3Ka, PACCTOSIHUE
MEX1y ABYMsI TOUKAMHU;

- YMETb BBIOMPATh MOAXOISIINI U3yISHHBIA METOJ ISl PEIICHHS
3aja4M, pacro3HaBaTh MaTeMaTH4YeCKUe (HaKThl 1 MAaTEMATHUCCKHE
MOJENN B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHHSAX, B MCKYCCTBE,
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yMEHUE TPUBOIUTH INPUMEPbl MATEeMaTHMYECKHUX  OTKPBITHIl
POCCHUICKON U MUPOBOI MaTeMaTUYECKOW HAYKH.

- YMeTb ONEpHpOBaTh IOHATHAMM: OIpeAEIeHUEe, aKCHOMa,
Teopema, CJIEACTBHE, CBOWCTBO, IIPU3HAK, JOKa3aTeIbCTBO,
paBHOCHUIIbHBIE (POPMYIUPOBKH; YMEHUE (POPMYIUPOBATH OOpaTHOE
U TPOTUBOIOJIOXXHOE YTBEP)KICHHE, IPHUBOAUTH NPUMEPHl U
KOHTPIIPUMEPHI, UCIIOIB30BaTh METO/] MaTeMaTHYECKON MHAYKIUH;
IPOBOAUTH JOKA3aTeIbHBIE PACCY)KICHHUS MNpPU DPELICHUH 3a/ad,
OLIEHMBATh JIOTHYECKYIO PABUIILHOCTD PAcCyKACHUM;

- YMETh ONEPUPOBATh MOHATUSIMH: MHOXECTBO, IOJMHOXKECTBO,
olepany HaJ MHOXECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETHKO-
MHO)KECTBEHHBII amnmapaT Ui OMMCAHHS PEATbHBIX NPOIECCOB U
SBJICHUH TIPU pEIICHUM 337ad, B TOM YHUCIE U3 APYrHX y4eOHBIX
PEIMETOB;

- YMETh ONEpUPOBATh MOHATHAMHU: Tpad, CBA3HBIN rpad, nepeso,
LUKJI, rpad Ha IUIOCKOCTH; yMEHME 3a/laBaTh M ONUCBHIBATbh I'padbl
Pa3IMUYHBIMU CIIOCOOAMH; HCIONIB30BaTh Ipa(bl HpPU PELIEHUH
3ajay;

- yMeTb CBOOOZHO ONEPUPOBATh TOHATUSAMU: COYETAHUE,
IIEPECTAHOBKA, YMCJIO COYETaHUH, YUCIIO IEPECTaHOBOK; OMHOM
HbroToHa; yMeHHE MPUMEHATh KOMOMHATOpHbIE (AaKTBl U
paccy;KAeHus Ul peLeHNs 3a1ay;

-yMETh OIEPUPOBATh IOHATUSAMHU: HATypallbHOE YHCIO, LEN0e
YHCIO,  OCTaTOK IO  MOAYNIO,  pAallMOHAJIBHOE  YHUCIIO,
UppAaLMOHATIBHOE 4YHCJIO, MHOXECTBA HATypallbHBIX, LEJbIX,
palMOHAIBHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHUE HCIOJIb30BaTh
NpU3HAKM  JEIUMOCTH, HAaUMEHbIIMH oOIuil  JenuTenb U
HaMMeHblllee oO0Ilee KpaTHOe, alropuTM EBKIWAa Npu perieHuu
3ajad; 3HAKOMCTBO C Pa3IM4YHBIMU IIO3ULMOHHBIMH CUCTEMaMHU
CUUCIICHUS;

- YyME€Tb CBOOOJHO ONEPUPOBATh MOHATHAMU: CTEHNEHb C LIENbIM
[OKa3aTeleM, KOpPEHb HATypalbHOM  CTENEHH, CTENEHb C
pallMOHANBHBIM  IIOKa3aTeleM, CTEeNeHb C  JCHCTBUTEIbHBIM
(BelLIECTBEHHBIM) MTOKA3aTeNEM, JIorapu(M 4uciia, CUHYC, KOCUHYC
Y TAHT'€HC MPOU3BOJIBHOIO YHCIIA;
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- YMETh ONEpUPOBATH MOHATHUSAMH: TOXKIAECTBO, TOXKICCTBEHHOE
npeoOpa3zoBaHUe, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U
HEpaBEHCTB, PaBHOCHJIBHOCTh YPAaBHEHUI, HEPABEHCTB U CHCTEM,
paloHa bHbIe, HPpPAlMOHANBHBIC, ITOKa3aTelIbHbIE, CTEIECHHEIC,
norapupMUIECKUe, TPUTOHOMETPHUECKIE YPaBHEHNS, HEPAaBEHCTBA
Y CHCTEMBI; YMEHHUE PeIlaTh YpaBHEHHsI, HEPABEHCTBA U CHCTEMBI C
MOMOIIBIO PA3IMYHBIX MTPUEMOB; PEUIaTh YpaBHEHUs, HEPaBEHCTBA
¥ CHUCTEMBI C IapaMeTpoM; NPHMEHSTh ypaBHEHHUs, HEPaBEHCTBA,
UX CHCTeMBI Ul pEIleHHs MaTeMaTHYeCKHX 3aJad U 3a1ad U3
Pa3INYHbIX 00JacTel HAYKH U PeaIbHON JKU3HU;

-yMeTh CBOOOIHO ONEPHPOBATH MOHATHUAMH: Ipaduk (GyHKIUH,
obpatHast (QyHKIU, KOMOO3MIMSA (DYyHKUMH, TUHEHHAs (QYHKIUS,
KBaJpaTUuHass  (QYHKIHSA, CTEleHHas (YHKIUS C  [eNbIM
MoKaszaTelneM,  TpUTOHOMeTpudeckue  (pyHKumu,  obOparHbIe
TPUTOHOMETPHYECKHE byHKIMH, NOKa3aTeIbHas u
norapudmudeckas GyHKIIMHA, YMEHHE CTPOUTH TpaduKu (HyHKIIHA,
BBITIOTHSTH MTPE0Opa3oBaHus TpaduKOB (yHKIIHIA,

yYMEHHE HCIOIb30BaTh TIpaduku (QyHKUUE Uil U3ydeHHs
IPOLECCOB M 3aBUCHMOCTEH IpH pEHIEHHM 3aJad M3 JPYrux
y4eOHBIX MIPEIMETOB U U3 PEANIbHOM KU3HHU; BhIpaXKaTh (HopMyIamMu
3aBUCHMOCTH MEXy BEJINUNHAMUY;

yMeHHE CBOOOJHO OIEPHPOBATH MOHATUSMU: YETHOCTh (PYHKLIUHY,
HEPHOIUYHOCTD byHKIMH, OrpaHU4E€HHOCTh byHKIMY,
MOHOTOHHOCTh ()YHKITUH, SKCTpeMyM (yHKInU, HawmOombInee W
HaUMEHblIee 3HaueHHs (YHKUUM Ha TPOMEXYTKE, yMEHUe
IPOBOJUTH HCClIe0BaHNe (PyHKIUMY;

yYMEHHE MCIOJIb30BaTh CBOWCTBA M Tpaduku (yHKUuM s
pelIeHus] ypaBHEHUIl, HEpPaBEHCTB U 3aJady C IapaMeTpaMy;
n300pakaTh Ha KOOPIMHATHOH IUIOCKOCTH MHOXKECTBA pEILCHUIN
ypaBHEHMI, HEPABEHCTB U UX CUCTEM;

- YMCTb CBO60,I[HO OIeprupoOBaTh IIOHATHUAMM
OoCICa0BATCIIbHOCTD, apI/I(l)MCTI/I‘-ICCKaSI nporpeccus,
TreoOMETpHUUICCKad nporpeccus, OECKOHEUHO Y6LIB3_IOH13_$I
TreoOMETpHUUICCKad Iporpeccusi, YMCHUC 3a4aBaTb

MOCJICAOBATCIIbHOCTH, B TOM YHCJIC C IOMOINBIO PCKYPPCHTHBIX
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dopmyu;

- yMeThb OIEepUpPOBATh HOHATHSIMHU: HENPEpPhIBHOCTH (HYHKIUH,
acUMITOTHl rpaduka (yHKIUM, IepBas U BTOpas IPOU3BOAHAS
(GyHKIIMM, TEOMETPUUECKUI M (PU3MUECKHI CMBICI MPOU3BOAHOM,
nepBooOpasHasi, OIpENeNeHHbII HHTEerpaj; YyMEHHE HaXOIUTh
acUMIITOTHI rpaduka (yHKINH; YMEHUE BBIYMCIATH MPOU3BOIHBIC
CyMMBI, TPOU3BEICHUS, YACTHOTO W KOMIIO3MLUHU (QYHKIIHMH,
HaXOJUTh ypaBHEHHE KacaTelbHON K rpaduky QpyHKINY;

YMEHHE HCIONb30BaTh IPOU3BOAHYIO JUISI  HMCCIEIOBAHUS
GyHKIMHI, 1715 HAXOXKAECHUS HAWITYYIero PelieHus: B IPUKIIaIHbIX,
B TOM YHCII€ COLMATbHO-KOHOMHUYECKHX U (PU3MUECKUX 3a/1auax,
JUISL ONPEIENICHUsI CKOPOCTH M YCKOPEHUS; HAXOIWTh IUIONIAIU H
00beMBl (QUTYp C TIOMOIIbIO HHTErpaia; MPHUBOAUTH MPUMEPHI
MaTeMaTu4ecKoro MOJICTTUPOBAHNUS c MTOMOIIBIO
g depeHInaIbHBIX YPaBHEHUH;

- yMeThb ONEpPHpPOBATH TMOHATHUAMH: KOMIUIEKCHOE YHCIIO,
CONPSDKCHHbIE KOMIUIEKCHBIE 4YHCIa, MOAYJIb W  apryMeHT
KOMITJICKCHOTO 4YHcia, (opMa 3amucd KOMIUIEKCHBIX —YHCEIN
(reoMeTpuueckas, TPUTOHOMETPUYECKAs U anreOpandeckas); yMeTh
NPOM3BOANTH  APHU(PMETHUYECKUE JCUCTBUS C  KOMILICKCHBIMH
YHCIaM{; TPHUBOAUTH HPHUMEPHl HCIOIB30BAHUS KOMIUIEKCHBIX
qICen;

- yMeTb CBOOOJHO  ONEPHPOBATH MOHATHUAMHU: CpeIHee
apudmernyeckoe, MeauWaHa, HauOoOJIbIIee W  HaWMEHbBIIEe
3HA4YEHUs, pa3Max, JHUCIEPCUsl, CTAaHAAPTHOE OTKIOHEHHE JUIs
OITMCAHUS YHCIIOBBIX  JIaHHBIX; yMEHHe UCCIIeIOBATh
CTaTUCTHYECKHE JaHHBIE, B TOM UHCIE C TPUMEHEHUEM
rpadM4ecKuX METOJOB M DJEKTPOHHBIX CPEICTB; TIpapUuecKH
UCCIIeIOBATh COBMECTHBIE HAONIONEHUS C IMOMOIIBIO JHarpamMmm
paccerBaHUs U IMHEHHOW Perpeccuu;

- YMEThb HAXOJUTh BEPOSTHOCTH COOBITHH C HCIOJIb30BAHUEM
rpadM4ecKuX METOIOB; IPUMEHSTh JJIS PeIleHHs 3a71a4d (OpPMYIIbI
CIIOKEHHS W YMHOXKEHHUS BEpPOATHOCTEH, (OpMyIy IOTHON
BEpOSATHOCTH, Qopmyny bepHymnu, komOuHaTOpHBIE (AKTHI U
(OpMyJIbl; OLIEHHBATh BEPOSITHOCTU PEAIbHBIX COOBITHI; YMEHUE
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OIlEpUPOBAaTh MOHATUSAMU: CIIydailHas BEIUYMHA, PACHpPElIEICHUE
BEPOSATHOCTEH, MaTeMaTU4YeCKOe OXKHUJAHUE, JUCHepCcUs U
CTaHJAPTHOE OTKJIOHEHUE CIy4alHOM BEIMYUHBI, (QYHKIHUU
pacupeleneHis U IUIOTHOCTH PaBHOMEPHOrO, IOKAa3aTEIbHOIO H
HOPMaJIBHOI'O pAacIpesieNieHUil; YMEHHE HCIONb30BaTh CBOMCTBA
U3YYEHHBIX DPACHPENEICHUN Ul pEIIeHUs 3aad; 3HAKOMCTBO C
MOHATHUSIMA: 3aKOH  OOJBIIMX quceia, MCTOAbI BI)I60p0LIHBIX
UCCIIEJOBAHUN; YMEHUE NPUBOJUTH IIPUMEpPHI NIPOSBICHUS 3aKOHA
OOJIBIIINX YHCEN B IMPUPOAHBIX U O6HI€CTB€HHI)IX SABJICHUAX,

- yMeThb CBOOOJHO ONEPHPOBATH MOHATHAMHU: TOYKA, MpsSMas,
IUIOCKOCTh, ~ IPOCTPAaHCTBO, OTPE30K, JIyd, IUIOCKMHA  Yroil,
IBYTPAaHHBI  yrojl, TPEXI'PAaHHBIA yYroJl, IIE€PECEKAIOIUECs,
NapaulebHble M CKPEIIMBAIOIIMECS IMpsIMBbIE, MMAPAJLICIBHOCTh U
NEPIEHANKYIAPHOCTh IPSMBIX M INIOCKOCTEH, YIOJd MEXIY
IPSAMBIMHM, YIOJI MEXAY NPAMOH M INUIOCKOCTBIO, YrOl MEXIY
IUIOCKOCTAMM; yYMEHHE HCIIOIb30BaTh IIPU PEIIEHUU 3a1a4
u3y4deHHble (aKTbl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHHBATh
pa3Mepbl 00BEKTOB B OKPYXKAIOLIEM MMpPE; YMEHHE OIEpPUPOBATh
NOHATHSAMH: MHOTI'OTPaHHUK, ceueHue MHOI'OTPaHHMKa,
NpaBWIbHBIH MHOIOIpaHHUK, IpuU3Ma, mHpaMmuzaa, ¢urypa u
HOBEPXHOCTh BpALIECHUs, IIMIMHIP, KOHYC, 1ap, cdepa, pa3BepTka
IIOBEPXHOCTH, CEUEHHUs KOHYCAa M LMIMHIPA, NapajulelbHbIE OCU
WIN OCHOBAHUIO, CEUYEHHE 1Iapa, MIIOCKOCTh, Kacarolascs cgepsl,
LUWIMHIPA, KOHYCa; YMEHHE CTPOMTh CEYE€HUE MHOIOIPAHHUKA,
n300pakaTb MHOTOTPAaHHUKH, GUTYphI U MTOBEPXHOCTU BpAILEHMUS,
UX CEYEHHUs, B TOM YHCIE C IIOMOILBIO JJIEKTPOHHBIX CPEICTB;
yMEHHE  TNPHUMEHSTh  CBOWCTBA  IeOMETPUYECKUX  (Uryp,
CaMOCTOATEIbHO (POPMYJIUPOBATH ONPENSICHNs H3y4aeMbIX GUryp,
BBIJIBUTaTh TUIIOTE3bI O CBOMCTBAX M IPU3HAKAX I€OMETPUYECKUX
¢uryp, oO00CHOBBIBaTH WJIM OIPOBEPraTh HX; YMEHHUE NPOBOAUTH
K1accuuKanuoo (Uryp Mo pasiuyHBIM INPU3HAKAM, BbINOIHATH
HEOOXOUMBIE JJOMOJIHUTENbHBIE TOCTPOCHNUS;

- yMETb CBOOOAHO ONEPUPOBATH MOHATHSIMU: IUIOIMAAL (UTYpBI,
00beM (Urypbl, BEIMYMHA YIia, PacCTOSHME OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXAY IPSAMBIMU, PACCTOSHUE MEXKIY
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IUIOCKOCTSIMM,  IUIOWIagb  c(epbl, IUION[aJb  IOBEPXHOCTH
nUpamMHbl, TPU3MBL, KOHyca, LMJIMHIpa, o00beM  Kyoba,
OPSMOYTOJIBHOIO  MapajuleeNnuIiena,  MNUpaMUIbl,  [PHU3MBI,
IWINH/IPA, KOHYCA, [1apa; YMEHHE HaXOJUTh OTHOLICHHE 00BEMOB
HOJ00HBIX QUTyYD;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMM: JIBUXKEHHE,
napajieNbHbI  MEepeHoc, CHMMETpUsi Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, NpeoOpa3zoBaHHE IMOAO0OUS, MOAOOHBIE
¢burypsl; ymMeHue pacrio3HaBaTh paBHbIE U IMOJOOHBIE (GUIYpHI, B
TOM 4YHCIE€ B TPUPOAE, MCKYCCTBE, AapXUTEKType; YyMEHHE
UCTIONIb30BATh reOMEeTPUUYECKHE OTHOIUIEHUS, HaXONTh
TEOMETPUYECKUE BEIMYMHBI (UITMHA, YO, IJIONIaab, 00bEeM) TpH
pELIeHNN 3ajad W3 JAPYruX Y4eOHBIX MPEIMETOB U U3 peabHOU
KU3HU;

- yMeThb CBOOOJHO ONEPUPOBATH IMOHITHUSAMH: IMPSMOYTOJIbHAS
CHCTEMa KOOPJAMHAT, BEKTOP, KOOPAMHATBI TOUKU, KOOPIMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEAEHHE BEKTOpa Ha YUCIIO,
pasiokeHHe BeKTopa MO 0asucy, CKalsipHOE IPOU3BENCHUE,
BEKTOpHOE IIPOM3BEIEHHE, Yroid MEeXIy BEKTOpaMH; yMEHUE
HCIIOIb30BaTh BEKTOPHBIN M KOOPAMHATHBIN METON Ul pelleHHs
FEOMETPHUECKUX 3a/Jad M 3ajay APYrHX Y4eOHBIX IPEIMETOB;
OMeprupoBaTh MOHATHUAMM: MaTpuma 2x2 W 3x3, ompeaenurTesb
MaTpPHUIbl, FEOMETPUUECKHI CMBICI ONPEAETUTENS;

- yMETh MOJEIUPOBATh peEalbHble CUTYallUM Ha S3bIKE
MaTeMaTHKH; COCTaBIIATh BBIPAXKEHHsI, ypaBHEHHsI, HEPABEHCTBA U
UX CHCTEMbl IO YCJIOBMIO 3aJaud, HCCIEN0BATh IOCTPOCHHBIE
MOJIENN C UCIOJIb30BAaHHEM alIapaTa aaredpbl, HHTEPIPETUPOBATh
MOJIyYCHHBI pE3yabTaT; CTPOMTH MaTeMaTH4YeCKue MOJAENU C
IOMOILBI0 TE€OMETPUYECKMX IOHATHMH M BEJIMYMH, pellaTh
CBSI3aHHBIE C HHMMHU  [PAaKTHYECKHE  33/1aud;  COCTaBJIATh
BEPOATHOCTHYIO MOJEIb M HHTEPIPETUPOBATH IOJYYCHHBIN
pe3ynbTaT,  peulaTh  NPUKIAAHBIe  3aJaud  CPEACTBAMU
MaTeMaTHYeCKOro  aHajlu3a, B TOM  YHUCIE  COLMAIbHO-
HKOHOMHYECKOT0 U (PU3NYIECKOro XapaKTepa;

- YMEHHE BbIOMPATh MOAXOJSINUN METOJ Ul PEeLICHMs 3aJaui;




39

IIOHMMAaHUE 3HAaYMMOCTH MAaTEMATUKH B U3YYEHUU IPUPOIHBIX U
OOIIIECTBEHHBIX IIPOLIECCOB U SBJICHHUM; yMEHHE paclo3HaBaTb
IPOSIBJICHHE 3aKOHOB MAaTeMaTMKM B  MCKYCCTBE, yMEHHUE
IPUBOJUTH IIPUMEPHl MaTEMAaTUYECKUX OTKPBITHII POCCUICKOM U
MUPOBOH MaTeMaTHYECKOI HAYKU

OK 02. Mcnons3oBath
COBpPEMEHHBIE CPEJICTBA ITONCKA,
aHaJIM3a U UHTEPIIPETAluU
HGpOpMaIK, U
H()OpPMAITMOHHBIE TEXHOJIOTUN
TUTST BBITIOJTHEHHS 32149
mpodeccroHaIbHON

eI TeIbHOCTH

B oGniacTy IeHHOCTH HAy4YHOr0 MO3HAHUS:

- c(OpMHUPOBAaHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHOM IPaKTHUKH,
OCHOBAHHOI'0 Ha Janore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeEcTa B
MOJIMKYJIBTYPHOM MHPE;

- OCO3HaHHUE LEHHOCTH HAy4YHOW JEATEIBHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH ~ IPOEKTHYIO U

HCCIIE0BATEIBCKYIO JESITEIbHOCTD
WHJUBUIYAJILHO U B TPYIIIIE.
OBnanenue YHHUBEPCAIBHBIMU y4eOHBIMU

MO3HABATEILHBIMH JCHCTBUSMU:

B) pabora ¢ mHpOpMaIue:

- BJIaJICTh HABBIKAMH IMOJYYCHHs MH(DOpMAUH U3
UCTOYHHKOB DAa3HBIX THIIOB, CAaMOCTOSTEIHEHO
OCYIIECTBIISITh ITOUCK, aHAIN3, CHCTEMATH3AIHIO U
MHTEPIIPETANI0 HHPOPMALUU Pa3INIHBIX BUJIOB
1 (HopM TIpeICTaBIICHUS;

- co3/IaBaTh TEKCThl B Pa3lUuYHBIX (hopmaTtax c
y4eTOM Ha3HaueHHs HHGOPMAIMKA U IIeJICBOH
ayJIUTOpUH, BBHIOMpas ONTHMAIBHYIO (opMmy
MIPE/ICTABICHUS U BU3yalTU3allNH;

- OLEHHMBATh JIOCTOBEPHOCThb, JICTHTUMHOCTb
WH(OpPMALIMK, €€ COOTBETCTBUE IPABOBBIM U
MOPAIBbHO-3TUYECKHM HOpMaM;

- HCIIONIb30BaTh CPEACTBA MH(OPMAIIMOHHBIX M
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX u
OpPraHW3allMOHHBIX 3aJad C  COOJIIOJICHUEM

- yYME€Th OIEpUPOBaTh MOHATHAMM: palMOHATbHASA (YHKIUS,
NOKa3aTelIbHas ¢byHKIUA, CTEIIECHHAas ¢byHKIH,
norapudmudeckas QyHKIUS, TPUTOHOMETpHUYECKHE (YHKIUH,
oOpaTHble (YHKIHH; YMEHHE CTPOUTh TpadUKd H3Y4EHHBIX
GyHKIM, UCIIOIB30BAaTh TPAPUKH NMPU U3YYCHUH IMPOLIECCOB U
3aBUCHUMOCTEH, MpH pEUIeHWH 3a1ad M3 JPYTUX Y4eOHBIX
IPEIMETOB U 33Ja4 U3 PEATbHON KHU3HH; BBIPAXKATh (POPMYyIaMu
3aBUCHUMOCTH MEX/y BeTMUNHAMU;

- YMETb ONEpPHPOBATH MOHATUSIMH: TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPaBEHCTBO, cucTeMa
YpaBHEHUH W HEPABEHCTB, pAaBHOCWJIBHOCTh YypPaBHEHUH,
HEPAaBEHCTB M CHCTEM, palUOHAJIbHBIE, HPPALUOHANIBHEIE,
II0Ka3aTeJIbHBIE, CTEIICHHBIE, norapupmMuUecKue,
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABCHCTBA M CUCTEMBI;
YMETh PElIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pasNMYHBIX IPHUEMOB; pEUIATh YPaBHEHHSA, HEPABEHCTBA M
CHCTEMBI C NapaMeTPOM; IPUMEHATh YpaBHEHMs, HEPABECHCTBA,
UX CHCTEMBI IJI PELIEHHMs MAaTeMaTH4YeCKHX 3ajad M 3a1ad U3
Pa3IMYHBIX 00JIacTel HAYKU U peabHOH JKU3HH,

- yMeTb CBOOOJHO ONEPUPOBaTh IOHATHUAMHU: JIBHKEHHE,
napajjienbHbli  MEPEeHOC, CHMMETPHs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, peodpa3oBaHue 10J00Us, MOJ0OHBIE
¢Gurypel; yMeTb paclio3HaBaTh paBHbIE U MONOOHbIE (QUTYpHI, B
TOM YHUCIIE B MPUPOIE, HUCKYCCTBE, apXUTEKType; YyMEThb
UCMOJIb30BaTh ~ IEOMETPUYECKUE  OTHOIIEHUS,  HAXOAUTh
TEOMETPHUYECKHE BENWYMHBI (AJMHA, Yroj, MJOM@aab, 00beM)
IOpU pEUIeHUM 337ad M3 APYTHX Y4YeOHbIX MPEIMETOB U U3
peanbHON KU3HU
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TpeOoBaHMIA SPrOHOMMUKHY, TEXHUKH
0e30IacHOCTH, THUTHEHBI, pecypcocOepexeHus,
IIPaBOBBIX u OTHYCCKHUX HOPM, HOpM

UH(OpPMAIIMOHHON O€30MacCHOCTH;

- BJIQJICTb HABbIKAMU PACIIO3HABAHUSA W 3allIUTHI
nHpopmaluy, HHPOPMAIMOHHON Oe30macHOCTH
JINYHOCTHU

OK 03. IInanupoBats u
[peaTn30BBIBaTh COOCTBEHHOE
podecCHOHANBHOE U
JIMYHOCTHOC PA3BUTHUC,
[IpEeAIPUHUMATEIBCKYIO
NCATCIIBHOCTD B
npodeccuoHanbHON chepe,
VICIIOJIb30BATh 3HAHUS 110
(hMHAHCOBOM IPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYaLUsAX

B obnactu 1yxoBHO-HPaBCTBEHHOTO BOCITUTAHMS:
-- ¢(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUA,
STUYECKOT O TIOBEJICHUS;

- CHOCOOHOCTh  OIEHMBATh  CUTYallMI0 |
NpUHUMATb OCO3HAHHBLIC PCIICHUS, OPUCHTHUPYACDH
Ha MOpaJIbHO-HPABCTBCHHBIC HOPMbI U LICHHOCTHU,
- OCO3HaHHWE JIMYHOTO BKJIaJa B IIOCTPOCHUE
YCTOHYHUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJIUTEINSIM
" (WIM) IpYyruM 49IeHaM CEeMbH, CO3JaHUI0 CEMBbH
HAa OCHOBE OCO3HAaHHOTO IPHHATUS LIEHHOCTEH
CEMEHHON XU3HU B COOTBETCTBUHU C TPaIALMIMHU
HapoaoB Poccuu;

OBnajgeHrne YHHUBEPCAJIbHBIMH PETYISATUBHBIMU
JNENCTBUSAMM:

a) caMOOpraHu3aIus:

- CaMOCTOSTEIBHO OCYILIECTBIISTh
[103HABaTEJIbHYIO JeSTeNbHOCTD, BBISBJISITD
poOIEeMBI, CTaBUTh u (bopMynHupoBaThH
coOCTBEHHBIE  3aJauydl B  00pa30BaTENbHON

JESITEIbHOCTU U )KU3HEHHBIX CUTYyalUsX;
- CaMOCTOATEIbHO COCTAaBJIATh IUIAH pEIICHUs
npoOJieMbl € YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEOYTEHHI;

- IaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIOCOOCTBOBAaTh (POPMUPOBAHHIO U TIPOSBICHUIO
LIMPOKON 3PYIUIUMU B Pa3HbIX O0JIACTSAX 3HAHUMH,
MOCTOSTHHO TMOBBINIATh CBOW 00pa3oBaTeNbHBIN U

- YyMEThb  ONEpUPOBATh  IOHATHAMH:  PalHOHAIBHBIE,
HUPPALMOHAJIBHEIE, IIOKa3aTEeIIbHBIE, CTCIICHHBIE,
jgorapuMuyeckue, TPUTOHOMETPUUYECKHE  YpaBHEHHS U

HEPABEHCTBA, UX CUCTEMBI;

- YMCTbH ONCPUPOBATL MNOHATUAMH: MHOI'OIpaHHHUK, CCYCHHUC
MHOTOTpaHHHKa, KyO, Mapajulelenunen, Mpu3Ma, MNHPaMuia,
¢urypa u TMOBEpXHOCTh BpAIEHHs, IMJIMHAP, KOHYC, IIap,
cdepa, ceueHus GUTYpHI BpAIICHUS, TUIOCKOCTh, KaCAIOIIASCS
cdepsl, TWIMHAPA, KOHYCA, TUIOMAAb TOBEPXHOCTH MHPAMUIbI,
MpU3MBI, KOHYCa, MWJIWHApA, IJIOMAnb cdepbl, o0beM Kyoa,
OpSMOYTONIBHOTO  TTapajuieliennunena, NHPaMUAbl, IPHU3MBI,
IIMHIpA, KOHYCa, Iapa; yMEeHHe H300paxaTh MHOTOTPaHHUKA
U MOBEPXHOCTH BPAIICHUS, UX CEYCHUS OT PYKH, C ITOMOIIBIO
YEepPTE)KHBIX WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; yMETh
pacro3HaBaTh ~ CHUMMETPHUIO B IIPOCTPAHCTBE,  yMETh
pacrno3HaBaTh MPaBHIbHBIE MHOTOTPAHHHUKH;

- yYMeThb OIEpUPOBaTh IMOHSATHAMH: MPSIMOYTOJbHAas CHUCTEMa
KOOpJMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA,
CKAJSIPHOE IPOM3BEJCHUE, YIroJl MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEICHUE BEKTOpa HA 4YHCIIO, HAXOAUTh C
HOMOIIBIO M3yYEHHBIX (POPMYIT KOOPIHMHATHI CEPEIMHBI OTPE3Ka,
paccTOsIHUE MEXIY IBYMS] TOUKAMU
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KYJIbTYpHBI YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh NpHUEMbl pediekcuu sl OLEHKU
CUTYalLluH, BbIOOpa BEPHOT'O peIICHUS;

- yMeThb OLEHMBATh PHUCKM M CBOEBPEMEHHO
IIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

OK 04. O¢pdexrtuBHO
B3aMMO/ICHICTBOBATH M pabOTaTh
B KOJUIEKTUBE M KOMaH/Ie

TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEIIbHOCTH M CAMOONPE/ICIICHUIO;
-OBJIaJICHUE HaBbIKaMU yueOHO-
HCCIIE0BATENFCKOM, MPOEKTHOM M COLUAJIbHOM
JIeSITeNbHOCTH;

OBnanenue YHHUBEPCAIBbHBIMU
KOMMYHUKATUBHBIMU HeﬁCTBHﬂMH:

0) coBMecTHas JeATCIbHOCTD:

- MOHUMaTb M HCIOJIB30BaTh IPEUMYILECTBA
KOMaH/THOW W WHINBUAYAILHOW paboThI;

- NPUHUMATh €U COBMECTHOW [EATEIBHOCTH,
OpPraHM30BbIBaTh U KOOPJAWHUPOBATH ACHCTBUSA IO
€¢ JOCTH)KCHMIO: COCTaBJIATH IUIAH JECUCTBUM,

pacnpeiesiiTh  pOJIM  C  y4eTOM  MHEHHH
YYaCTHHKOB OOCYXIaTh PE3yJIbTaThl COBMECTHOU
paboThI;

- KOOpAMHUPOBaTb M BBINOJHATH paboTy B
YCIIOBUSX peanbHOro, BUPTYaJIHHOTO u
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS;

- OCYUIECTBJISATH TIO3UTHBHOE CTPATErHYECKOe
MOBEJICHUE B PA3IMYHBIX CUTYalUsIX, MPOSBIISATH
TBOPYECTBO u BOOOpaXKeHHE, OBIThH
WHUIMATHBHBIM.

OBnajgeHne YHHUBEPCAJIbHBIMHU PETYISATUBHBIMU
JNEUCTBUSIMU:

- YMEThb ONEPUPOBATH TMOHATUSMH: CIyYalHBI ONBIT U
cilyyaifHOe COOBbITHE, BEPOSITHOCTh CIIy4aHOI'O0 COOBITHS; YMETh
BBIYHCIIATH BEPOATHOCTH C HCIOJNB30BaHWEM T'padUuecKux
METOJ/IOB; TPUMEHITH (OPMYJbl CIOXKCHUS € YMHOXCHUS
BEpOSTHOCTEH, KOMOWHATOpHbIE (akTel U (opMyisl TIpU
pElIeHNH 3a/1a4; OIIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHH;
3HAKOMCTBO CO CJIyYailHbIMHM BEJIMYMHAMH; YMEHHE MPUBOIUTH
MPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIINX YUCET B MPUPOJIHBIX U
OOIIIECTBEHHBIX SIBIICHUSIX;

- YMETh CBOOOZHO ONEPUPOBATH MOHATHSAMH: CTEIECHb C IIETIBIM
MOKa3aTeleM, KOpeHb HaTypaJbHOH CTENeHH, CTElNeHb C
palMOHANTBHBIM TIOKa3aTelleM, CTeNeHb C JIeHCTBUTEIbHBIM
(BemIecTBEHHBIM) TIOKa3aTeNeM, JIorapuM dUHCa, CHHYC,
KOCHHYC ¥ TaHT€HC IPOU3BOJIHOT'O YHCIIA;

- yMeTh CBOOOIHO ONEPUPOBATH MOHATUAMU: TpaduK (yHKIIHH,
oOparHas  (QyHKOMA, KOMIO3WIMS  (QYHKIHMHA, JUHEHHAs
byHKOMs, KBaapaTuyHas QYHKIOHS, CTCINCHHas (QYHKOHS C
HEeNbIM  TIOKa3aTelleM,  TPUTOHOMETpUYecKue  (PYyHKIUH,
oOpaTHblE TPUTOHOMETpUYECKHe (YHKIMHU, TOKa3aTelbHas U
norapumudeckas  (QYHKIUU; YMEThb CTPOUTh  TpaduKu
(G YHKIHHA, BRITIOIHATH MMPeoOpa3oBaHus rpaduKoB (QyHKIIHIA,

- yYMEThb HCIIONB30BaTh Tpapuku QYHKIMHA I H3y4CHUs
IPOLIECCOB W 3aBUCHMOCTEH NpH pEIIeHUH 3a1ad U3 JPYrux
y4eOHBIX TPEIMETOB M W3 peallbHOM JKU3HU; BBIPAXKATb
(dopMynaMu 3aBHCUMOCTH MEX/1y BETHUYUHAMU;

- CBOOOJIHO ONEPHPOBATH MOHATHUSAMH: YETHOCTh (DYHKIIUH,
NEPUOUYHOCTh  (PYHKUWH,  OrPAHMYCHHOCTh  (DYHKIIHMH,
MOHOTOHHOCTh (DYHKIIUH, SKCTpeMyM (YHKIHU, HAUOONIbIIee U
HavMEHbIlIee 3HAa4YeHUs1 (YHKIMM Ha TPOMEXKYTKE; YMETh




42

IIPOBOAUTH HCCIIEI0BAHNE (PYHKIUH;
- yMeThb HCIIONIb30BaTh CBOMCTBA M rpapuku (QyHKIMHA I
pellieHus ypaBHEHUHM, HEPABEHCTB M 3a7ad C IapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEUICHHI
ypaBHEHUH, HEPABEHCTB M UX CUCTEM

OK 05. Ocy1ecTBiasTh YyCTHYIO
Y MICHbMEHHYIO KOMMYHHKAIIUIO
Ha rOCY/IapCTBEHHOM SI3BIKE
Poccuiickoit @eaepanuu ¢
y4€TOM 0COOEHHOCTEH
COIMAIEHOTO U KYJIBTYPHOTO
KOHTEKCTa

B obnactu scTeTuecKoro BOCIUTaHUS:

- ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas
ACTETHKY OBbITa, HAYYHOTO M TEXHHYECKOTO
TBOpYECTBA, CIOPTa, Tpyda M OOIIECTBEHHBIX
OTHOIIICHU;

- CIOCOOHOCTh BOCIPUHHUMATH PA3TUYHBIC BHIIBI
HCKYCCTBa, TPaJUIIMA U TBOPYECTBO CBOETO H
JpPYruX HapoAOB, OIIYIIAaThb 3MOIIMOHAIHLHOE
BO3JECHCTBHE UCKYCCTBA;

- yOeXIeHHOCTh B 3HAUMMOCTH Ui JINYHOCTH U
o0mecTBa  OTEYECTBEHHOTO U MHPOBOTO
HCKYCCTBA, 3THUYECKUX KYJIbTYPHBIX TPagULIMI U
HapOAHOI'0 TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIP2KEHHUIO B Pa3HBIX BHJaX

HCKYCCTBa, CTpPEMJIEHHME HPOSBIATH KadecTBa
TBOPYECKOW JIMYHOCTH;

OBnanenue YHUBEpCAIbHBIMU
KOMMYHUKAaTUBHBIMU JICHCTBUSMU:

a) oOIIeHMeE:

- OCYIIIECTBJIATH KOMMYHHKAIIMK BO BCeX cdepax
JKH3HU,

- paciio3HaBaThb H6B6p6aJ'HJHBIe cpcacTBa
OGH.[GHI/I?I, IDOHMMATbh 3HA4YCHHUC  COLHAJIbHBIX
3HAaKoOB, paciio3HaBaThb MNpCAIOChIIIKA

KOH(DITUKTHBIX CUTYallUi U CMATYATh KOH(DIUKTHL;
- pa3BEepHYTO W JIOTUYHO M3JaraTth CBOIO TOUYKY
3pEHUs C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

- YMETh ONEPUPOBATh MOHATUSAMU: CpeaHee apu(MeTnieckoe,
MenuaHa, HauOonblllee W HaMMEHbIIEe 3HAUeHMs, pa3Max,
JMCIEPCUs, CTaHJAPTHOE OTKJIOHEHME YHUCIOBOro Habopa;
yMEHHE  M3BJIEKaTh,  MHTEPIPETHPOBATH  HH(OpMaIHIO,
IpPEACTaBIEHHYI0 B TalOiMuax, Ha JauarpaMmax, rpadukax,
OTPaXAIOIIyI0 CBOMCTBA peEabHBIX IPOLECCOB W SIBICHHIA,
HPEACTaBIATh WHPOPMAIIUIO C TTOMOIIbI0 TAaOIHIl U JHarpamMm;
UCCIeIOBaTh CTATUCTUYECKHE JaHHble, B TOM 4HCIE C
IPUMEHEHHEM IrpauIecKuX METOIOB U JIEKTPOHHBIX CPEACTB;
- YMETh ONEPUPOBATh MOHATHUSAMU: TOUKA, MPsIMasi, IIOCKOCTb,
IPOCTPAHCTBO, IBYI'PAHHBINA Yroj, CKPEIIMBAIOIIUECS MPSMBIE,
NapauleIbHOCTh U NEPHEHJUKYISIPHOCTb  NPSMBIX U
IUIOCKOCTEH, Yroil MEXKIY NPSIMBIMH, Yrojl MeXIy NpsAMOH U
IUIOCKOCTBIO, YIOJl MEXIY MIOCKOCTSIMU, PACCTOSHUE OT TOYKU
J0 IUIOCKOCTH, PAacCTOSHHE MEXIYy IpPSIMBIMH, PpacCTOSHUE
MEXy IIOCKOCTSIMH;

- YMETb UCIIOIb30BaTh IIPU PELICHUH 331a4 U3y4EeHHbIE (DaKThI U
TEOpeMbl IUNIAHUMETPHUU; YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKpPY’KaIOIIEero Mupa

1K 2.1. O6ecnieunBarn
MMPOBEJICHUE TEXHOJIOTHYECKOTO

B wactu Tpyn0oBOro BoCIMTaHMS:
- TOTOBHOCTb K TpYyZy, OCO3HAHHME LEHHOCTU
TPYZIOJIIOOMSI, - MHTEPEC K pa3iuyHbIM chepam

- CBO60)IHO ONICPpUPOBATH MMOHATUAMU: pAIUOHAIIBHOC YHCJIO,
OcckOHEUHas MEpUOaANICCKaA ,Z[pO6L, IMPOLCHTHI,
HPPpAaUOHAJILHOC YHCJIO, MHOKCCTBA PANUOHAIBHBIX U
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polecca TpyoOnpOBOJHOTO
TPaHCIIOPTA, XPAaHEHUS U
pactipeneneHus raza, HeT u
HeTEePOAYKTOB.

npo(eCCHOHATBHON AEATENbHOCTH, CBA3aHHBIM
C MaTEMAaTHUKOU U €€ IIPUIIOKEHUAMM,

-yMEHHE COBEpIIaTh OCO3HAHHBIA  BHIOOP
Oymymeidt  mpodeccun W peayM30BHIBATH
COOCTBEHHBIE KH3HCHHBIC TUIAHBI,

-TOTOBHOCTh u CHOCOOHOCTD K
MaTeMaTH4YECKOMY 00pa3oBaHUIO u
caMo00pa30BaHHUIO HA  MPOTSKEHUH  Bcei
KHU3HH,

-TOTOBHOCTh K aKTUBHOMY y4YacTHIO B PEUICHUU
MPAKTUIECKUX 3amaq MaTeMaTHIeCKOM
HaTPaBJICHHOCTH;

OBnanenue YHHUBEPCAIBHBIMU y4eOHBIMU

II03HAaBAaTCIIbHBIMHA lleﬁCTBI/IFIMPI:

a) 6a30BBIC UCCIIEIOBATEIHCKUE CHCTBHUS:

- WCTIOJIh30BATh BOTIPOCHI Kak
WCCIIEIOBATEILCKUH  MHCTPYMEHT — ITO3HAHMS,
dbopmynupoBaTh  BOMPOCHL,  (UKCHUPYIOIIUE
MPOTHBOpEUNE,  MpoOJeMy,  YCTaHABJIHMBATh
UCKOMOE M JIaHHOe, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHCHUE;

- TIPOBOJIMTH CAMOCTOSITEIBHO CIIAHMPOBAHHBIN
AKCIIEPUMEHT, HCCIICIOBAHUE 10 YCTAHOBJICHUIO
O0COOGHHOCTEH  MaTEeMAaTHYECKOro  OOBEKTa,
SIBIICHUSI, TIPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH
MEXy 00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH;

- CaMOCTOSITENIbHO (OPMYIHPOBATH 0000IIEHNUS
W BBIBOJBI [0 pe3yjbTaTaM IMPOBEIEHHOTO

HaOJII0ICHHS, HCCIICIOBAHUS, OLICHHBATH
JOCTOBEPHOCTh  TMOJYYEHHBIX  PE3yJbTaToB,
BBIBOJIOB M 000O0IIICHUIL;

- TPOTHO3UPOBATH  BO3MOXHOE  pa3BUTHE

nponecca, a TakKiKE€ BbIAIBUTATh IMPCAIIOJIOKCHUA

JNEHUCTBUTENBHBIX YHCEN, MOJAYJb JEWCTBUTEIBHOTO YHCIIA;
IPUMEHSTHh APOOM U IMPOLEHTHI JJS PELIEHUs MPUKIATHBIX
3a7a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUN U PEaJbHOM >KU3HU;
OPUMEHSTh  NpUOMKEHHBIE  BBIYMCICHHUS,  IIpaBHIIa
OKpYTJIEHUS, IPUKUJIKY M OLIEHKY pe3y/ibTara BbIYMCICHUM;
CBOOOJHO OMNEpUPOBaTH MOHATHUEM: CTENEHb C LENbIM
MOKa3aTejeM, MHCIOJIb30BaTh MOAXOAAIIYI0 (OpMYy 3alucu
JNEHCTBUTENBHBIX YUCEIT ISl PEIICHUs MPAKTUYECKUX 3a/1a4 U
IPEJICTaBICHUs JAHHBIX; CBOOOJHO ONEPUPOBATH MOHSATUEM:
apu@MeTHuyecKuil KOpeHb HaTypaJbHOM CTeneHH; cBOOOIHO
OTIepUpOBaTh  TOHATHEM: CTENEeHb C  palMOHaIbHBIM
nokasaresem; CBOOOIHO ONIEPUPOBATH MOHATHAMHU: JIOTaprupM
yHclia, AECATUYHBbIE U HATypajbHBIE JIOTapu(Mbl; CBOOOIHO
OTepUpOBaTh TMOHATUSMU: CHHYC, KOCHHYC, TaHT€HC,
KOTaHT'€HC YUCIIOBOTO apryMEHTa; OIEPUPOBATH MOHATHAMMU:
apKCHHYC, apKKOCHHYC M apKTaHI'€HC YUCIIOBOTO APTYMEHTA;

- CBOOOJHO ONEPUPOBATh MOHATUAMU: HATYpaJIbHOE U LIEJI0€
YHUCJIO, MHOXECTBA HATYypaJbHBIX M  LEJIBIX YHUCEI,
MCIIOJIb30BaTh IPU3HAKU JAenuMocTd nensix uucen, HOJ]
n HOK HaTypanpHBIX YMCENl 7S PEIICHHs 3a[a4, IPUMEHSATh
anroput™M  EBkimzaa; cBoOOAHO ONEpUpPOBATh IMOHIATHEM
OCTaTKa II0 MOJYJIO, 3allUChIBaThb HAaTypajbHBIE YHCIA B
pa3IMYHBIX MO3ULUOHHBIX CHUCTEMAaxX CYMCIECHHUS; CBOOOJHO
OIIEpUPOBAThH MOHATUAMU: KOMIUIEKCHOE YHMCIO U MHO>KECTBO
KOMIUJIEKCHBIX 4MCEJl, TPEJCTABIIATh KOMIUIEKCHBIE YHCIa B
areOpanyeckoi M TPUTOHOMETPUYECKOH (opMe, BBINOIHATh
apupMeTHUecCKUe omepaluMy ¢ HUMH M H300paxarbh Ha
KOOpJAMHATHOM IUIOCKOCTH;

- CBOOOJHO  OIEPUPOBATH
CTEPEOMETPUN TIPU  PEUICHUH
MaTEMaTUYECKUX  PACCY)KACHHUH; NPHUMEHATh  aKCHOMBI
CTEPEOMETPUM W  CIEICTBUSA W3 HHUX IPU PEIICHUU
reOMETPUYECKUX  3a7a4; KiIacCU(UIUPOBAaTh B3aUMHOE

OCHOBHBIMHA IIOHATHUAMU

3ala4 U  IPOBCACHUU
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0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX;
0) cOBMeCTHas JIeATeIIbHOCTb:

- TIOHMMAaTh M WCIOJb30BaTh IMPEUMYIIECTBA
KOMaHJHONW W WHIUBUAYAJIbHOW paboOThl mpu
penieHnH y4eOHBIX 3ajJad, MPUHUMATH IIeNTb
COBMECTHOM  JIEATENIbHOCTH,  IUIAHUPOBATH
OpraHHu3aIIo COBMECTHOM paboThl,
pacnpenensiate BUAbI padOT, OroBapUBaThCS,
oOcyXJaTb TMpoLecC U pe3yiabTaT padoTHhl,
000011aTh MHEHHS HECKOJILKUX JTFOICH

- y4JacTBOBaTh B TPYIIOBBIX (popmax padOTHI
(obcyxnmenus, OOMEH MHEHUH, «MO3TOBBIC
HIITYPMBI» W HWHBIC), BBITIOJHITH CBOIO YacTh
paboThl M KOOPJIWHUPOBATH CBOM JACUCTBUS C
JPYTMMH  WIEHAMM  KOMAaHJbl, OIICHUBATh
KayecTBO CBOEro BKJaJga B OOIIMI MPOAYKT IO
KpUTEpUSIM, cPOPMYIUPOBAHHBIM Y4aCTHUKAMU
B3aUMOICHCTBHUS.

OBnajgeHrne YHHUBEPCAJIbHBIMH PETYISATUBHBIMU
JIENCTBUSAMM:

B) CaMOOPTaHU3aIIUs:

- COCTABJIATH IUIaH, AJITOPUTM pEIeHHs 3a1auH,

- BBIOMpAaTh CIOCOO pemieHus ¢ y4ETOM
UMEIOIIUXCS pecypcoB u COOCTBEHHBIX
BO3MOJKHOCTE,

- apryMEHTUpPOBaTh U KOPPEKTUPOBATH BAPUAHTHI
penIeHni ¢ y4éToM HOBOM MH(OpMaIINH.

pacroioKeHue TMpsIMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B
OPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B TIPOCTPAHCTBE;
CBOOOTHO ONIEpUPOBATH MOHITHAMH, CBSI3aHHBIMH C YTJIIaMHU B
IPOCTPAHCTBE: MEXIY MNPSMBIMH B IMPOCTPAHCTBE, MEXIY
IPSMOM U TUIOCKOCTBIO; CBOOOTHO ONEPHUPOBATH MOHATHIMU,
CBSI3aHHBIMH C MHOTOTPaHHMKAaMH; CBOOOIHO pPacro3HaBaTh
OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpH3Ma, MNHUpPaMU/a,
NpsIMOYTOJIBHBIN Napasuienenunes, Ky0); KiaccupuuupoBaTh
MHOTOTPaHHHUKH, BBIOWpass OCHOBaHMS JUIsl KiacCH(UKAINY;
CBOOOIHO  OMEpUPOBATh  TOHSTHSIMH, CBS3aHHBIMH  C
CCUECHHEM  MHOTOTPAaHHUKOB  IUIOCKOCTBIO;  BBITIOJHATH
napaiesbHoe, [EHTPAIEHOE " OpPTOTOHAIEHOE
NpOEKTHpOBaHWE (GUryp Ha  IUIOCKOCTh,  BBHITIOJHATH
n300paxkeHust (GUTYp Ha TUIOCKOCTH, CTPOUTH CEYCHUS
MHOTOTPAaHHUKOB ~ pPa3MYHBIMU  METOJaMH, BBIIOJHATH
(BBIHOCHBIE) TIJIOCKHME YEPTEKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHHU3Y; BBIUHCIATH
IUIONIAM  TOBEPXHOCTEH  MHOTOTPaHHHUKOB  (MpU3MA,
NUpaMKia), TEOMETPUUECKUX TeJl ¢ NMPUMEHEHHEM (GOopMyI;
CBOOOJHO  ONEpUPOBATH  IMOHATUSAMHU:  CHMMETpPUS B
MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTH CUMMETPHH, LEHTP,
OCb W IUJIOCKOCTh CHUMMETpUU  (urypsl; CcBOOOIAHO
ONEpUPOBATh MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B MPOCTPAHCTBE; BBIMOJHATH JCHCTBHS HaJ
BEKTOpaMH;,  pemiatb  3aJayd  Ha  JJOKa3aTelbCTBO
MaTeMaTHYEeCKUX OTHOIICHHIA u HaXO0KJIeHUE
FEOMETPUYECKUX BENUYHMH, MPUMEHSS H3BECTHBIE METObI
OpU pEelIeHUd MaTeMaTHYeCKUX 3aJay TOBBIIICHHOTO U
BBICOKOTO YPOBHSI CIIO)KHOCTH; MPUMEHSATh NpocTeiIne
MPOrpaMMHBIE CPEJICTBA U IIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBl TPU  DPELIEHHH CTEpPEeOMETPUYECKUX  3aJad;
U3BJIEKaTh,  MpeoOpa3oBbIBaTh U HMHTEPIPETHPOBATH
UHPOpPMALIMI0O O  MPOCTPAHCTBEHHBIX  T'€OMETPUUYECKUX
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durypax, TpPENCTABICHHYI0 Ha 4YepTekax W PHCYHKAX;
MPUMCHSITH MTOJIyYeHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATH U
AHAIM3UPOBATH PEATLHBIC CUTYAIlUU, IPUMCHSITh W3Y4YCHHBIS
MOHITHSI B TIPOIECCE TIOMCKA PEIICHHUS MaTeMaTUYeCKU
cOpMyITMPOBAaHHON MPOOJIEMBI, MOJCIHPOBATh peaTbHBIC
CUTyaIliu Ha SI3bIKE T€OMETPHUH, HCCIICIOBATh IMOCTPOCHHBIE
MOJIETTM C WCIIOJIb30BAHHEM T'€OMETPHYECKUX TOHATHH U
TEeopeM, ammapara ajareOpbl, pernarh MPaKTUYECKUE 3aaadu,
CBS3aHHBIC C HAXOXKICHHEM TEOMETPUUYCCKUX BEIIHYMWH;
UMETh TIPEJCTABJICHUS 00 OCHOBHBIX JTamax pa3BHTHUSA
TCOMETPUH KaK COCTaBHOW dYacTH (yHIAMEHTAa pa3BUTHUS
TEXHOJOTHH,

- CBOOOJHO ONEPHUPOBATh TOHATHSIMH, CBS3aHHBIMH C
HWIAHAPUYECKOH, KOHUYECKOU u chepudeckoi
MMOBEPXHOCTSMH, OOBSCHSTH CroCcOOBl  TOJTyYCHUS,
OTIEpUPOBAThH MOHATUSAMH, CBSI3AHHBIMU C T€JIaMU BpAlLlCHUS:
HUWIMHIPOM, KOHYCOM, chepoil U mapoM; paclio3HaBaTh Tela
BpamieHus (IUIMHAP, KOHyC, cdepa W Iap) U OOBICHATH
CIOCOOBI TOJIy4eHHUsI Tel BpalleHus; KiacCupUIUpoBaTh
B3alMHOE pacrojioXkeHue cepbl U MIOCKOCTH; BBIYUCIATH
BEJIMYMHBI JIEMEHTOB MHOTOTPAaHHHKOB W Tl BpAaIlICHHUS,
00BEMBI U IMJIOLIAAN TMOBEPXHOCTE! MHOTOTPAHHUKOB U TEJ
BpallleHUs, T€OMETPUUYECKUX Tel C MpUMEHEHHeM (popmyi
;CBOOOJIHO  ONEpPUPOBATH MOHITHSIMH, CBSI3AHHBIMU C
KOMOMHAIMSIMK ~ Te€Nl  BpallleHUs U  MHOTOTPAaHHHKOB:
MHOTOTPaHHUK, BIHCAHHBIM B cepy M OMHCAHHBIN OKOJIO
chepsl, cdepa, BOUCaHHAsT B MHOTOTPAHHUK WA TEJO
BpAIlICHUS; BBIYMCIATH COOTHOLICHUS MEKIY ILIOMIAIsIMU
MOBEpXHOCTEH U 00BEMamMM TOJOOHBIX Ten; H300pakaTh
u3ydaeMble (UTYpBI, BBIMIOJHATH (BBIHOCHBIE) TIIOCKUE
YepTE)KH U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BU
CBepXy, COOKYy, CHH3Y, CTPOUTh CEUEHUS TeN BpAIlCHUS;
U3BJICKATh,  WHTEPIPETHPOBATH M MPeoOpa3oBHIBATH
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UHPOpPMALIMI0O O  TPOCTPAHCTBEHHBIX  T€OMETPUYECKHUX
¢urypax, MpeACTaBICHHYIO Ha 4Yeprexax M PpHUCYHKax;
CBOOOJHO ONEpPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBIIIOJIHATH ONEpalliy HaJl BEKTOpaMU; 3aJaBaTh IJIOCKOCTh
YpaBHEHUEM B JEKapTOBOM CHCTEME KOOPAMHAT; pellaTh
F€OMETPUYECKUE 3a/ladyd Ha BBIUHUCICHHE YIJIOB MEXIY
OPSIMBIMA M TJIOCKOCTSIMU, BBIYHCIICHHE PACCTOSIHUHA OT
TOYKH JI0 TJIOCKOCTH, B I1I€JIOM, HAa MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOTO  ME€ToJa TIpH  pPELIEeHUH; CBOOOIHO
OTICpUPOBATh TOHATHUSMH, CBS3aHHBIMH C JBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBHM)KEHUM; BBINOJIHSITH
M300paKeHUST MHOTOTPAHHMKOM U T BpallleHUs TMpHu
napajuleIbHOM ~ TepeHoce,  IEHTPalbHOW  CHUMMETpUH,
36pKAIbBHOM CUMMETpPHUH, IIPU IOBOPOTE BOKPYT MPSIMOU,
npeoOpazoBaHus noaoous; CTPOUTH CeUYCHUS
MHOTOTPAaHHUKOB M Te€J BpALICHHS: CEUEHHUS LHUIUHApA
(mapasnieNbHO M TEPIICHIUKYISIPHO OCH), CEYCHHS KOHyca
(mapasniebHOEe OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIINHY),
CEUEHHS I11apa; UCIOJIb30BAaTh METObI IOCTPOCHUS CEUCHUM:
METO/]1 CJIEJIOB, METOJl BHYTPEHHETO MPOEKTUPOBAHMUSI, METO/T
NEepeHoca CeKylieil MI0OCKOCTH; J0Ka3bIBaATh T€OMETPUUYECKUE
YTBEPXKACHUS, MPUMEHATh TeoMeTpUdYecKue QaxkTbl s
peIlIeHHs CTEPEOMETPUYECKUX 3aJad, Mpearnoiararoiinx
HECKOJIbKO IIIaroB PEIIeHUs, €CIU YCIOBUS NPUMEHEHUS
3aJaHbl B SBHOM M HEsBHOW (opme; pemars 3agadd Ha
JI0Ka3aTeNbCTBO MaTeMaTUYECKUX OTHOIICHU u
HAX0XJEHWE  TEeOMETPUYECKHX  BEJIUYUH;  MPUMEHATH
MPOrpaMMHBIE CPEICTBA U 3NIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTeMBl TPH pEHICHHH CTEPEOMETPUUYECKUX  3ajad;
NPUMEHSTh TOJydeHHbIC 3HAHUS Ha MPAKTHKE: CPAaBHUBATb,
aQHAIM3UPOBATh W  OIICHMBATh  peajbHbIE  CUTYaIluH,
NPUMEHSITh W3YUYEHHBIC TOHITHS, TEOPEMBI, CBOWCTBA B
polecce NIOMCKA pelieHus MaTeMaTHYeCKU
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c(OpMyITUPOBAaHHON TMPOOIEMBI, MOJICIUPOBATH PpPEATbHBIC
CUTYyallUH HA A3bIKE T€OMETPHUH, HCCIEA0BATh MOCTPOCHHBIC
MOJIEJIM C MCIIOJb30BAHUEM TE€OMETPUYECKUX NOHATHU H
TEOpeM, ammapara aiareOphl, pelarh MPaKTHYECKHE 3aauH,
CBSI3aHHBIE C HAXOXJIECHHUEM TE€OMETPUYECKHX BEJIUYMH;
UMETh TPEACTaBICHUST OO0 OCHOBHBIX OJTamax pa3BUTHUS
FEOMETPUHM KaK COCTaBHOM dYacTH (yHIamMeHTa pa3BUTHUSA
TEXHOJIOTHH.
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4.2. CTpyKTypa W NpUMepHOe COAep;KaHMe OLEHOYHBbIX MATepHuajaoB IJf
NPOMEKYTOYHOM aTTeCTAlMU 10 Y4eOHOMY npeaMery « MaTremaTuka»

[IpoMesxyTouHO# arrectanueid mo ydyeOHOMYy mnpeamery «MareMaTtuka»
ABigeTcs 3k3aMeH. [[ns mpoBeneHus sk3aMeHa pa3padaThIBAIOTCS KOHTPOJIBHO-
OLICHOYHBIE CPEJCTBA.

DK3aMeH OpUEHTUPOBAH HA MUCBMEHHYIO (POpMY MPOBEACHUS, KOTOPAsi BKIIOYAET
MMCbMEHHOE PEILEHUE 3a/1a4u.

Ha BbInosiHeHHE MUCbMEHHOM 2K3aMEeHAIIMOHHON paboThl MO MaTeMaTHke gaetcs 4
acTpoHOMMUECKUX vaca (240 MuHyT).

Dk3aMeHalmoHHas pabora coctout u3 10 3amanuii.

[Ipu BhIMONHEHUM 3afaHUl TpeOyeTcs MpeACTaBUTh XOJA pEHIeHUs M yKa3aTh
MTOJIYYEHHBIN OTBET.

[IpumepHbIi IEpedeHb BONMPOCOB (T€M) JJIs MOJATOTOBKU K 9K3aMEHY:

| cemecTp

1. Ompenenenve UEIbIX U pallMOHATBHBIX, JEHCTBUTEIBHBIX YUCE

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

3. Ompenenenrie MOIYJIsl YUCIIA

4. OmnpeneneHue KOMIUIEKCHOTO uncia. ClokeHre KOMIUIEKCHBIX YHUCET.
YMHOXEHHE U JIeTICHUE KOMIUIEKCHBIX YHCE

5. I'eomeTpuueckoe npecTaBIeHNE KOMITIEKCHBIX YUCE

6. Omnpenenenue paauaHHON MEpHI yIiia, CHHYCa, KOCHHYCa, TAHT€HCA U
KOTaHTeHca yucia. BpamarensHoe nBukenue. YncioBas OKpy>KHOCTh

7. 3HaveHMs TPUTOHOMETpUYECKUX QyHKIMi 11 yrioB 30°, 45°, 60°, 90°

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKIAECTB, GOPMYII
PUBECHUS.

9. 3anuck Ghopmys cuHyca U KOCHHYCa IBOWHOTO yria; opMys MOJTOBUHHOTO
yria

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

11.TIpeo6pa3oBanusi CyMMbI TPUTOHOMETPUUECKUX (PYHKITHI B IPOU3BEACHHE
¥ TIPOM3BENICHHS B CyMMY. BBIpaskeHrne TPUTOHOMETPHUIECKUX (DYHKIH I
Yyepe3 TAHTEeHC MOJOBUHHOIO apryMeHTa

12.®yuHknus y = SiN X ¥y = €OS X, UIX OCHOBHBIC CBOMCTBA U TpaUKH.
Oynkuuu y = tg X, y = ctg X, ux cBoicTBa U rpaduku
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13.Omnpenenenne apkcuHyca, apKKOCHHYCa, apKTaHTeHca uncia. Pemenne
IPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN

14.Pemenue npoCcTEeHIINX TPUTOHOMETPUUYECKUX HEPABEHCTB

15.Onpenenenue GpyHKIIUU, €€ 00JIACTU OMPEICICHHUS] 1 MHOKECTBA 3HAUCHUH;
rpaduka ¢pyakuuu. [loctpoenue rpadhuxoB QyHKIUN, 3a1aHHBIX
pa3IMYHBIMU CIIOCOOaMU

16.3amnuch cBOMCTB (DYHKIIMU: MOHOTOHHOCTb, Y€THOCTbh, HEUYETHOCTD,
OTPaHUYEHHOCTH, TEPUOTUIHOCTH. HaxokaeHne mpoMeKyTKOB
BO3pacTaHUs M YOBIBaHUS, HAUOOIBIIEr0 U HAMMEHBIIETO 3HAYCHHUS, TOUCK
AKCTpEMyMa

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

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 YHCIia

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 YPaBHEHUH, HEPABEHCTB, CUCTEM

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

4. Ky0 u ero ceueHust. YT0JI MEXIY JIBYMS NPSIMbIMU. YTOJ MEKYy IPSIMOM U
IJTIOCKOCTBIO
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5. TleprneHaUKYIAPHOCTD MPSIMBIX B MPOCTpaHCTBe. [lepneHuKyIsIpHOCTD
IIPAMOM U IIJIOCKOCTHU

6. Teopema o Tpex neprneHauKyaspax. J[ByrpanHblil yrod.
[lepneHAUKYISAPHOCTD IUIOCKOCTEN

7. OnpeneneHre OCHOBHBIX TIOHATUH KOMOMHATOPUKH: IEPECTAHOBKH,
COYETaHHUs, Pa3MEIICHUS

8. 3agauM Ha MOACYET YKCIIa pa3MEIEHUN, IEPECTAaHOBOK, COUETaHUN

9. 3amuck popmyinsl buHOMa HeloTOHA. AHANMU3 CBOMCTB OMHOMUHAIBHBIX
K03 HUIIMEHTOB

10.CgoiicTBa OuHOMUHAIBHBIX KO3 uirenToB. TpeyronsHuk [lackans

11. JlexapToBa cucTeMa KOOpPAMHAT Ha MI0ckocTH. OmnpesienieHre BEKTopa,
MOJTyJIsl BEKTOpPa

12.PaBeHCTBO BeKTOPOB. Cll0’KeHHE BEKTOPOB. Y MHOKCHHE BEKTOPA HA YHCIIO

13.Pa3noxeHne BEeKTOpa 1Mo HampapieHUsM. OnpeeneHue yria MexIy IByMs
BEKTOpaMH

14.Berancienne KOOpAMHAT BEKTOPa, CKAIPHOTO MTPOU3BEICHUST BEKTOPOB

15.Pa3noxeHne BeKTopa 1o KOOPAMHATHEIM BEeKTOpaM. BBenenne hopMyIibl
PACCTOSIHUS MEXKTY ABYMsI TOUYKAMHU

16.BriBo ypaBHEHHH cephl, TUIOCKOCTH U TIPSIMOI

17.0Omnpenenenre MHOTOTpaHHUKA M €70 OCHOBHBIX 3JieMeHTOB. OnpeeneHue u
MOCTPOCHHE NMPSAMON U HAKIIOHHOMU Mpu3Mbl. OrpesenieHre MpaBuiIbHON
IPU3MBI

18.Omnpenenenue u MoCTpoeHUE Mapajuiesienuneaa, Kyoa

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

20.0Ompezenenne U MOCTPOSHUE TUPAMHUIBI, TIPABHIIBHON TUPAMUIBI
YCEUEHHOW MUPAMUJIBI, TETPadapa

21.1IpaBunbsHbie MHOTOTpaHHUKH. [IpecTaBieHne o mpaBUIbLHBIX
MHOTOTPaHHHUKAX (TETpa’ap, KyO, OKTadap, J0AEKa’p U UKOCA3IP)

22.0Omnpenenenne u rpaguaeckoe n3oOpaxeHue: cGepsl, IeHTpa chepsl,
panuyca cepsl, Tuamerpa chepbl

23.0Omnpenenenne u rpagudeckoe n300paxeHue: mapa, IeHTpa mapa, pagnyca
nrapa, JuameTpa mapa

24.Ypauenue chepsl, BBIBOJ YpaBHEHUS c(hepbl B IPSIMOYTOIBHOM CHCTEME
KOOpAMHAT

25.B3auMHoe pacnonoxkenue chepsl U MITOCKOCTH: HE UMEIOT OOITUX TOYEK,
HMMEIOT MHOXECTBO OOIIIMX TOYEK, OJHA 001Ias Touka. I'paduueckoe
n300paxeHue
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26.KacarenbHast TNIOCKOCTH K cpepe: Teopema, 10Kka3aTebCTBO, 0OpaTHas
Teopema

27 Ilnomans chepol

28.0mpezenenne KkacaTelbHOH K cepe, TOUKU KacaHUs

29.B3auMHoOe pacrnonoxkeHue npsiMoit u cepbl

30.111apoBoii cermeHT

31.1lapoBoii cexTop

32.111apoBoii cioi

33.0npenenenue u rpaguyeckoe n300paKeHue: MWINHAPA, 00Pa3yOITUX
IIWIMH]IPA, OCH IUJIUHAPA, OCHOBAHWH IWJIMH/IPA, BBICOTHI IUJIUHAPA,
paanyca, TuameTpa IIIHHApa.

34.0Omnpenenenne u rpadhuIecKkoe N300paKeHHE: OCEBOTO CEYCHHUSI, CEUCHHS
IIWIMH]IpA TIEPIICHIUKYISIPHON K OCH INIOCKOCTBIO.

35.1IpsiMoit KpyroBO# IWIUHIIP.

36.Pa3BepTka O0KOBOM MOBEPXHOCTH ITUIUHIPA.

37.dopMmyna 1iomaa 60KOBON MOBEPXHOCTH ITUIUHIPA.

38.Dopmyna TIonaau MOJHONW MOBEPXHOCTH UIMHIPA

39.0npenenenue u rpaguyeckoe n300pakeHrue: KOHyca, 00pa3yrolnuXx KOHyca,
OCH KOHYCa, OCHOBaHUS KOHYCA, BEPIIMHBI KOHYCa, 00KOBOW MOBEPXHOCTHU
KOHYCa, BBICOTHI KOHYCa, CEUEHHsI KOHYCA.

40.Omnpenenenne 60KOBOH, OIHOM MOBEPXHOCTH KOHYCA, (hopMyna
HAXOXXJICHHS TUTOMAad OOKOBOM, ITOJIHOW MMOBEPXHOCTH KOHYCA.

41.0mnpenencHue u rpaduyeckoe n300pakeHUe: YCEUeHHOT0 KOHYca,
OCHOBaHUI YCEYEHHOT'0 KOHYCA, BHICOTHI YCEUEHHOTO KOHYCa, OOKOBOI
MOBEPXHOCTH YCEYEHHOTO KOHYCa, 00pa3yIoIIUX yCEeUeHHOTO KOHYca.

42.0npenencHue OOKOBOH, ITOJIHON MMOBEPXHOCTH YCEUCHHOTO KOHYCA,
dbopmya HaX0XKICHUS IO OOKOBOM, IMOJTHON OBEPXHOCTH
YCEUEHHOTO KOHYyCca

43.0mpenencHue Mpou3BOIHON (PYHKIIUH, €€ TeOMETPUUCCKOTO H
¢dusnueckoro cmpicia. Mzyuenue npasui u popmyn nudpepeHmpoBaHus
OCHOBHBIX 2JIEMEHTAPHBIX () YHKIIUN

44.0Onpenenenue BTOPOl NpOU3BOAHOM, €€ TEOMETPUUYECKOT0 U (PU3UYECKOTO
cMmbIcna. Berarcnenne mpon3BoAHONW 0OpaTHOM U CI0KHON (QyHKIIUN

45.Bb1BOJ ypaBHEHU KacatenbHOU. [I[puMeHeHne npon3BoIHON K
UCCIIEIOBAaHUIO (PYHKITUH U TIOCTPOCHHIO TpauKoB

46.OmnpeneneHue NepBoOOPa3HON, HEOTIPEICTICHHOTO | OMPEICICHHOTO
WHTETpaza

47 TlpuMeHeHne OnpeIeIEHHOTO UHTEeTPpaIa I HaXOXKACHUS TUTOIIaIH
KpUBOJIMHEHOU Tpanenuu. @opmyna Herorona—IJleitonuna
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48.1 eoMeTpUUECKUI CMBICH ONPENEIIEHHOTO MHTErpaia. Beraucienue miomanen
KPUBOJIMHEVHBIX Tpanenui

49.Bpruncnenue o0beMa Kyda, MpsSMOYTOJIbHOTO MapajuieNenunena, IpusMsl,
HUWIMHIpA

50.Bbiuncnenne o0bemMa NUpaMuabl, KOHyca, IIapa

51.BpluncieHue MIOIIAANA MOBEPXHOCTH LIMIIMHIPA, KOHYCca, cepbl

52.0npenaeneHue coObITUS, BEPOATHOCTU COOBITHS. CIIOKEHNE U YMHOXKEHUE
BeposTHOcTer. McnbiTanus bepHyinu

53. luckpeTHas ciyyaiiHasi BeTU4YMHA. 3aKOH paclpeeeHus CiyqaitHon
BEJIUYHUHBI

54.1IpeoOpa3zoBaHre ypaBHEHUN 1 HEPABEHCTB B PAaBHOCHJIbHBIE JAHHBIM.
Pemenue panrioHanbHbIX, HPPALMOHATBHBIX, TOKa3aTEIbHBIX,
Jaorapu(pMUYECKUX, TPUTOHOMETPUUECKUX YPABHEHUN U YPABHEHUH C
napameTpaMu

Kpurtepuu oueHKH BBINOJTHEHUSI pad0ThI

OIIGHKa KomnuuecTBo SaﬂaHI/If/’I, BBIIIOJIHCHHBIX ITPABUJIBHO,

H€06XOI[I/IMO€ AJIA TIOJTYYCHHA OLICHKHN

«2» 4 v meHee

(HEYIOBIIETBOPUTEIIBHO)

«3» 5-6
(YZOBIETBOPUTEIIBHO)
«4» (xopo1o) 7-8

«5» (0TIUYHO) 9-10
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