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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
npodeccruoHanbHOl 00pa3oBaTENbHOW HporpamMmsel mo crneuranbHoctu 22.02.06
CBapouHoe TpOU3BOACTBO.

[Iporpamma paszpaborana B coorBerctBUM ¢ PI'OC COO, Ha ocHOBe
TpeboBanmii DenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CPEIHEro OOIIeTo
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 MPO(EeCCHOHATBEHBIX KOMIETEHITHI:

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

OK 02. MHcrnonb3oBaTh COBpPEMEHHBIE CpEACTBAa IIOHMCKAa, aHalu3a H
UHTepIpeTanuu nHoOpMaIi U HHOOPMAIITMOHHBIE TEXHOJIOTUHU JJISI BBHITTOJIHEHHUS
3a/1a4 mpo(heCCUOHATBLHOM IeATeTbHOCTH.

OK 03. [InanupoBaTh U peain30BbIBATh COOCTBEHHOE ITPO(PECCHOHATBLHOE H
JUYHOCTHOE pa3BHTHE, MPEeANPUHUMATETHCKYIO JeSITENBHOCTD B
npodeccroHaabHON cdepe, UCIOIb30BaTh 3HAHUS 110 (PMHAHCOBOM 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 Y KyJIbTYPHOTO KOHTEKCTA.

[IK 2.2. BpINOJHATE pacyeTsl U KOHCTPYUPOBAHHUE CBAPHBIX COCAUHECHUHN U
KOHCTPYKLIHM.

CornacHo yveOHoOro tuiana mno croenuaibHocTH 22.02.06 CBapouHoe
MIPOU3BOJICTBO KK OOYYAIOIIHMIACS BBIMOTHSACT WHAWBUAYATbHBIN MPOEKT IO
OJTHOMY U3 y4€OHBIX MPEAMETOB 00111€00pa30BaTEIbHOM MOATOTOBKH (B TOM YHCIIE
no YIII1.01 Maremaruka):

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



*He BXOAMUT B YUeOHYIO HAarpy3Ky oOydaromuxcs rno yaeOHoMy mnpeamery «MaTeMmaTHKa»

1.3. TpeboBanus Kk pe3yabTaTaM OCBOCHHUSI Y4eOHOI0 mpeaMeTa

B pamkax ocBoeHus coaepkaHus ydyeOHOro mnpenmera «MaremaTtukar,
oOecreynBaeTcss JOCTHKEHHE 00YJYalOUUMUCA JIMYHOCTHBIX, METAIIPEAMETHBIX U
IIPEAMETHBIX PE3YJIHTATOB:

ILn1anupyemsle
pe3yJbTaThl OcHoBHbIE OKa3aTeu OLlEHKHU pe3yJibTaTa
OCBOCHH
Jluunocmmuule pezyromamot, ¢ mom uucne:
B uactu -chOPMHUPOBAHHOCTh TPaXJAHCKOW TO3WIMK  OOydYaromerocss Kak
rpakKIaHCKOro aKTUBHOTO M  OTBETCTBEHHOIO WJIE€HAa POCCHUHCKOrO  OOIlecTBa,
BOCIIUTAHUS MpPEe/ICTaBICHNE O MaTEeMaTHYEeCKUX OCHOBAaX (PYHKUHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MpPOLEAYyp TIpa’kJaHCKOTO oOIiecTBa
(BBIOOpBI, OMpPOCHI U JAPYroe), YMEHUE B3aUMOJIEHCTBOBATh C
COIIMANBHBIMA WHCTHTYTAMH B COOTBETCTBHH C WX (QYHKIUSMH U
Ha3HAYEHUEM.
- chOpPMHUPOBAHHOCTh POCCHMCKON TPaxTaHCKON HWACHTHYHOCTH,
B uacru YBaXEHUS K TMPOLNUIOMY M HACTOAIIEMY POCCHUHCKOW MATEMATHKH,
ATPUOTHYECKOT'0 | 11eHHOCTHOE OTHOILICHHE
BOCIIUTAHUS K  JOCTIDKEHHUSM  POCCHUCKMX  MaTeMaTHKOB M  POCCHHCKOH

MaTeMaTH4YeCKON MIKOJIbI, UCIOJb30BAHUE ITUX JTOCTHKEHUH B JIPYTrUx
HayKax, TEXHOJIOTHSIX, cepax SIKOHOMUKH;

B yacTu 1yxoBHO-

- OCO3HAHME  JyXOBHBIX  IIEHHOCTEH  POCCHUICKOTO  Hapoja,
c(OpMHUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO MOBEJIEHUS,

HPaBCTBEHHOI'0 CBSI3aHHOTO C TMPAaKTHYECKHUM IPUMEHEHHEM JOCTIKCHHM HayKu H
BOCIIMTAHUS JIEATEIIbHOCTRIO YYEHOT'0, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOWYHBOTO OYIYyIIEro;
- 3CTETUYECKOE OTHOLIECHHE K MUPY, BKJIIOYAsi 3CTETUKY MaTEeMaTUYECKUX
B 4acrtn 3aKOHOMEPHOCTEH, OOBEKTOB, 3aj1ay, pPEHICHHH, PacCyXICHUH,
ICTETHIECKOTI'0 BOCIIPUUMYHUBOCTh
BOCHIMTAHUs K MaTeMaTU4YE€CKUM acCIIEKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA;
- c¢(hopMHpPOBAaHHOCTh YMEHUS NPUMEHATH MaTeMaTUYECKHUE 3HAHUS B
B uactn UHTEpecax 370pOBOro M 0O€30MacHOro o0pasza KU3HH, OTBETCTBEHHOE
¢usnyeckoro OTHOILICHHE K CBOEMY 3JI0POBBIO (3mopoBoe NUTaHUE,
BOCIIMTAHUHA cOamaHCHUPOBaHHBIN PEKUM 3aHSATHI U OTIbIXA, peryispHas ¢puznyeckas
aKTUBHOCTH), (U3UYECKOE  COBEPUICHCTBOBAaHME TMPH  3aHITHUAX
CHOPTUBHO-03JIOPOBUTENLHON JIESTEIBHOCTBIO;
- TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH TpPYIOJIOOWs, MHTEpeC K
B uactn pa3nuuHbIM cdepaM NpoPecCHOHANBHON AEITeTbHOCTH, CBS3aHHBIM C
TPyA0BOTO MaTeMaTHUKOMN
BOCIUTAHUS

U ¢€ MPUJIOKCHHUSIMH, YMEHUE COBEPIIaTh OCO3HAHHBIN BHIOOp OymymIci
npodecCUd W Pealu30BbIBATh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTD u CII0OCOOHOCTD
K MaTeMaTHYECKOMY 00pa30BaHHUIO M CAaMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEH KM3HHM, TOTOBHOCTh K aKTUBHOMY YYacTHIO B pCIICHUU
MPAKTUYCCKHX 3aJ1a4 MaTEMATUYCCKON HAIPaBICHHOCTH;




B yacTn
IKO0JIOTrNYeCKOro
BOCIIUTAHUA

- ¢(hOopMHPOBAHHOCTH SKOJIOTHYECKON KYJIBTYpbI, TOHUMAHHUE BIIASHUS
COLMAIIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME IPUPOJHOM U
COLIMAJIBHOM CpeJibl, OCO3HAHME IVI00AJIBHOTO XapaKTepa 3KOJOTMYECKUX
npoOneM, OpHEHTAlMsI HAa NMPUMEHEHHE MaTEeMaTUYECKUX 3HAHUU IS
pemieHust 3ama4 B OONACTH OKPYKAIOWIEH Cpenpl, IUIAHUPOBAHHE
MOCTYIIKOB M OILIEHKH WX BO3MOXHBIX MOCIEACTBUN ISl OKPYXKaIOIIEH
Cpenbl;

- c(OpPMHPOBAHHOCTH MHPOBO33PEHHU, COOTBETCTBYIOLLETO

B 4acTH HEHHOCTH | coBpeMeHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON NPaKTHKH,

Hay4HOI'0 ITIOHUMAaHHE MaTeMaTHYECKOU HayKH

NMO3HAHUA Kak cdepbl 4YeNIOBEYECKON JEeSATENHHOCTH, JTAlloOB €€ pPa3BUTHS U
3HAUUMOCTH /IS Pa3BUTHUS  IUBWIM3AILMM, OBJIQJCHUE  S3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKON KyJIbTypoH Kak CpeICTBOM MO3HAHUS
MHpa, TOTOBHOCTb OCYLIECTBJISITh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JIeSITeNIbHOCTh MHJIMBUIYyaJIbHO U B TPYIIIIE.

Ilnanupyemsle
pe3yJbTaThl OcHoBHbIE OKa3aTe U OLlEHKHU pe3yJibTaTa
OCBOEHHUA

Memanpeomemmnule pezyibmamaot, 6 mom wucjie:

1. YuuBepcajibHbIe YueOHbIE IO3HABATEIbHbBIE 1eHCTBUS

Ba3oBble
JOru4ecKue
neicTBHusS

- BBIBIATH WM XapaKTePU30BaTh  CYIICCTBEHHBIC  IMPHU3HAKU
MaTeMaTUYEeCKUX OOBEKTOB, MOHATHH, OTHOUICHUH MEXIy MOHITHSIMHU,
(dbopmynHupoBaTh OTIpeIeIICHUS MOHSTHH, YCTaHABIIUBATh
CYIIIECTBEHHBIM MPHU3HAK KJIacCU(PUKAIIUHA, OCHOBAHHS i 0000IICHUS
Y CpaBHEHWUsI, KpUTEPHH TIPOBOIMMOTO aHAJIH3a,

- BOCIpPHHUMAaTh, (OPMYIHPOBATH W MPEOOPA3OBHIBATH CYXKICHUS:
yTBEPAUTEILHBIC M OTPHIIATEIbHbIC, CIUHUYHBIC, YaCTHBIC W OOIIHE,
YCJIOBHEIC;

- BBIABISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H H
NpoTHBOpEYMsl B (PAaKTax, JaHHBIX, HAONIOJNCHHUSIX M YTBEPKICHUSX,
npeiarath KPUTEPHUH
JUTSL BBISIBIICHHSI 3AKOHOMEPHOCTEH U MPOTHBOPEUHIA,

- JIeNaTh BBIBOJIBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIFOUEHHH, yMO3AKIFOUCHHH 110 aHAJIOTHH;

- TNPOBOJUTH CAMOCTOSITEJIBHO JIOKA3aTEeNbCTBA MAaTEMAaTHYECKUX
yTBepXKJICHUH  (TpsAAMbIE W OT  TPOTUBHOTO),  BBICTPAUBATh
apryMeHTaIIHIo, MIPUBOHUTH IpUMEpPbI
¥ KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXJICHUS M BBIBO/IBI;

- BBIOMpATh CrIOoc00 pelieHus: yueOHol 3aaun (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIIEHHs, BHIOMpATh HauOolee MOAXOIANINN ¢ y4EToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

BasoBble
HCCJIed0BaATeILCKHE
AeHCTBUA

- HUCIOJb30BaThb BOIPOCHl KaK MCCIENOBATEIbCKUM HMHCTPYMEHT
MO3HaHUsA, (OPMYIUPOBATH BOMPOCHI, (PUKCHUPYIOIIME MPOTHBOPEUHE,
npo6eMy, yCTaHaBIMBAaTh HCKOMOE U JaHHOE, (POpMUPOBAThH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3ULUIO, MHEHMUE;

- IpPOBOAWUTH CAMOCTOATEIBHO  CINIAHUPOBAHHBIM  3KCIIEPUMEHT,
UCCIIE/IOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
00BEKTa, SBJIEHUS, NPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, IPOLIECCaAMH;

- camocTosATenbHO (opMynnpoBaTh OOOOIIEHHS ©  BBIBOJBI MO
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pe3yabTataM TPOBENEHHOTO HAOMIOEHHS, WCCIIEI0BAHUS, OLICHUBAThH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3yJIbTAaTOB, BRIBOJOB U 000OIICHHMIA,

- MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH
MIPEIOJIOKEHHSI O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢
uHopManuei

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

- BbIOMpaTh WHGPOPMAMIO W3 HWCTOYHUKOB DA3UYHBIX THIIOB,
AHAJIM3UPOBATh, CUCTEMATU3UPOBATh 51 WHTEPIPETUPOBATH
UH(POPMALIMIO PA3IUYHBIX BUIOB U (HOPM MPEICTABICHUS;

- CTPYKTYpHpOBaTh HH()OPMALUIO, MPEICTABIATH €€ B pa3IMYHBIX
(hopmMax, MIUTFOCTPUPOBATH TpadUUECKH;

- OLEHUBaTh HAAEKHOCTh HMH(OpPMALIMM 1O  CAMOCTOSATEIHHO
cOpMyIUPOBAHHBIM KPUTEPHUSIM.

2. YHHBepcaJ'IbHI)Ie KOMMYHUKATUBHBIC JeicTBHUSA

Oo01menune

- BOCIpPUHMMATh U (OPMYIUPOBATh CYXKIEHHS B COOTBETCTBHM C
YCIOBUSAMH U LECIAMH O6HIGHI/I$I, SACHO, TOYHO, T'PaMOTHO BBIpaXaTb
CBOIO TOYKY 3pCHHUA B YCTHBIX
" IMMUCbMCHHBIX TCKCTaX, JaBaTbhb MOACHCHUA IO XOO4Yy PCIICHUA 3a1a4u,
KOMMEHTHPOBATh MOJYYEHHBIN pe3yibTaT;

- B X0/ie OOCY)XJICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM
TEMBI, HpO6J'IeMI)I, pemaeMoﬁ 3aJa41, BbICKAa3bIBaTh HACH, HAIICJIICHHBIC
Ha TIOMCK pPCEIICHHUA, COIMNOCTABJIATH CBOU CYXACHUA C CYXICHUAMH
JIPYrUX YYaCTHUKOB JHajiora, OOHAapY)KMBAaTh pa3IMdhe U CXOJCTBO
TO3MIINI, B KOPPEKTHOW (opMe (GopMyaupoBaTh pa3HOTIIACHS, CBOU
BO3PaKECHHS,

- TIPEACTABIATH PE3YJIbTaThl pPEUICHHUS 3aJadd, OSKCIEPUMEHTA,
WCCIEOBaHUs, TPOEKTa, CaMOCTOSTEIIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHST C YY€TOM 3a7a4 MpEe3eHTalMd MW OCOOCHHOCTEH
ayJIMTOPHH.

CoBMecTHAA
JeATeJHLHOCTH

- TIOHMMaTh W WCIOJIb30BaTh TPEUMYIIECTBA KOMAaHIHOH W
VHIMBUIyJIbHOW pabOThl NPU PEHICHHH Y4eOHBIX 3ajad, NPUHUMATh
Ieb  COBMECTHOM  JICATENBHOCTH, IUIAHUPOBAaTh  OPTaHHU3AIHIO
COBMECTHOH paboThI, paclpenesiaTh BUAbI paboT, JIOroBapUBaTHCS,
0o0CyXJaTh TIpoIleCC W pe3ynbTar paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOJICH;

- y4acTBOBaThb B TIpyHmoBbIX (popmax paboTel (0OcykaeHHs, 0OMeH
MHECHHH, «MO3TOBBIE WITYPMbI» W HHBIC), BBINOJHATH CBOI YacTh
pabOThl ¥ KOOPAWMHHUPOBATH CBOU JCHCTBUS C JAPYTHMH WICHAMH
KOMaH/Ibl, OICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOLIWI MPOJYKT IO
KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aHMMOICHCTBHSL.

3. YHuBepcaabHbIe P

CryJsiTUBHLIC JEeHCTBUS

Camoopranm3amusi | - COCTaBJIATH IJIaH, AITOPUTM PELICHUS 331a4H,
- BBIOMpaTh cHoco0 pemeHus ¢ y4€TOM MMEIOIIMXCS PecypcoB H
COOCTBEHHBIX BO3MOYKHOCTEH,
- apryMeHTHpOBaTb U KOPPEKTUPOBATh BAPHAHTHI PELICHUN C Y4ETOM
HOBOH MH(OpMaIHH.

CaMOKOHTPOJIb - BJIQJIETh HABBIKAMHU I103HABATEJIbHOM peQIeKCHH KaK OCO3HAHMS

COBCPIIACMBIX JIENCTBUI U MBICTIMTEIIbHBIX IponeCcCoOB, UX PC3YIILTATOB,
BJIaJCTh crocobamu CaMOIIPOBCPKHU, CaAMOKOHTPOJIA IIpomecca U
pe3yiibTaTa pCUICHUA MaTeMaTH4YeCKOM 3aJa4u,

- TNpeABUJAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPU PELICHUH
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3ala4v, BHOCUTb KOPPCKTUBBI B JCATCIBHOCTH Ha OCHOBC HOBBIX
O6CTO$ITCHBCTB, JaHHBbIX, HElfIIIGHHBIX OH_II/I6OK, BBISABJICHHBIX
TPYAHOCTEM;

- OCHHUBATb COOTBCTCTBUC PEC3yJibTaTa LCIH U YCIOBUIAM, O6’b$ICH$ITB
IMPUYIKUHBI JOCTHXXCHUA UM HCAOCTUIKCHHUA PE3YIbTATOB ACATCIBHOCTH,
HAXOJIUTh OMIMOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.

Ocnoenvle nokazamenu OUECHKU npedmemnblxpes*yﬂbmamos:

1) cBOOOMHO ONEpUPOBATH TMOHITUSMH: PALMOHAIBLHOE YUCIO, OCCKOHEYHAs MEepHUOIUuecKast
IpoOb, MPOLEHTHI, UPPALMOHATIBHOE YHCIO, MHOKECTBA PALMOHAIBHBIX U JIEHCTBHTEIBHBIX
9HCeNl, MOAYNb JICHCTBHTENBHOTO YHCIA; MPUMEHATh OPOOM M TPOLEHTHI IS PElICHHS
NPUKIAIHBIX 337a4 W3 pPa3IM4yHBIX OTpacied 3HaHUM W pPEAIbHOW >KU3HU; IPUMEHSTh
npuOIMKEHHBIE BBIYMCICHHS, TpaBHJIA OKPYIJICHHUS, TPHUKUAKY W OICHKY pe3ysbTara
BBIUMCIICHUH; CBOOOJHO ONEpPHPOBATH TMOHATHEM: CTENEHb C IIeTBIM  IIOKa3aTelieM,
WCTIONb30BaTh MOAXOAANIYI0 (opMy 3amucH JCHCTBUTEIBHBIX YHCET Uil PEHICHHUS
MPAaKTUYECKUX 337ad W TPEICTaBICHUS JAHHBIX; CBOOOIHO OINEPHUPOBATH TIOHATHEM:
apu(METHIECKII KOPEHb HATYPaIbHOH CTENIEHH; CBOOOIHO ONEPUPOBATH MOHITHEM: CTEIIEHB C
palnMoHaTBFHBIM  MOKa3aTeleM; CBOOOJHO OINMEpUpoBaTh MOHATHAMH: JorapudM ducra,
JECATUYHbIE W HaTypalbHBbIe JoTapu(MbI; CBOOOJHO OTEPUPOBATH TOHSATHAMH: CHHYC,
KOCHHYC, TaHT€HC, KOTAaHT€HC YHCIOBOTO apryMeHTa; OIEPHPOBATH MOHATHUSMH: apKCHHYC,
ApKKOCHHYC M apKTaHTE€HC YHCIOBOTO apTyMEHTA.

2) cBOOOHO ONEPUPOBATH MOHATUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABCHCTBO, PABHOCHUIILHBIC
YpaBHEHHSI W YpaBHEHHS-CIICJCTBHS, PABHOCHIHHBIC HEPABEHCTBA; MPHUMEHSTH pa3IMIHBIC
METO/Ibl PEIICHUS PAlMOHAIBHBIX U JIPOOHO-PALMOHAIBHBIX YPAaBHEHHM, NPUMEHSATh METO]
MHTEPBAJIOB Ul PEIIECHUs] HEPaBEHCTB; CBOOOJHO ONEPUPOBATH MOHATUAMU: MHOIOWIEH OT
OJIHOM MEepPEMEHHON, MHOTOWIEH C LeJbIMU KO3 PUIIMEHTAMH, KOPHU MHOTOWIEHA, IPUMEHATh
JieICHMEe MHOIOWIEeHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3dy m Teopemy Buera nns
pemieHust 3axa4;  CBOOOJHO ONEPUPOBATh MOHATHSAMM: CUCTEMAa JIMHEMHBIX YpaBHEHU,
MaTpUIa, OMPEACTUTENb MATPUIBl 2 X2 W €ro TEeOMETPUYECKHIl CMBICI, HCIO0JIb30BaTh
CBOMCTBA onpenenuTesns 2 X 2 s BBIYUCICHUS €ro 3Ha4eHUs, IPUMEHATh ONPEACTUTENH Ui
pelIeHus] CUCTEeMbl JMHEHHBIX YpPaBHEHUI, MOJEIMPOBATh peallbHble CUTYyallUd C MOMOIIBIO
CHCTEMBbl JIMHEHHBIX ypaBHEHUH, HCCIEN0BaTh INOCTPOEHHBIE MOJIENIN C MOMOIIBIO MAaTpUl] U
onpenenuTenell, HWHTEPIPETHUPOBATh IOJYYEHHBbIM pe3yiabTaT; HCIOJIb30BAaTh CBOICTBA
JNEUCTBUI C KOpPHAMHU s NpeoOpa3oBaHUs BBIPAKEHUI; BBINOJIHATH IpeoOpa3oBaHUs
YUCIIOBBIX BBIPAKEHUH, COAEPIKALINX CTENEHU C PalMOHAIbHBIM I0Ka3aTesIeM; HCII0JIb30BaTh
cBoiicTBa Jorapu(mMoOB I MpeoOpa3oBaHMs JIOTapU(PMUUYECKUX BbIPaXKEHUH; CBOOOIHO
OIIEpHPOBATH MOHATUAMU: UPPALMOHAIbHBIE, [T0KAa3aTeIbHbIE U JOrapu(pMUUECKUE ypaBHEHMUS,
HaXOJUTh MX PEIIEHUS C MOMOIIBI0 PAaBHOCHUJIBHBIX MEPEXOJI0B MM OCYILECTBIISAS MPOBEPKY
KOpHEH; IpPUMEHATb OCHOBHbIE TpPUTOHOMETpHUECKUEe (GOpMyNbl i IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUM; CBOOOJHO ONEPUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE
ypaBHEHHE, MPUMEHATh HeoOXoaumble (OpPMYNIbl Ui  PELIEHHs OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YpPaBHEHUN; MOJEIMPOBATH pEalbHbIC CUTYallMM Ha s3bIKE anreOpsbl,
COCTaBJIATh BBIPAKEHMsI, YpPAaBHEHHs, HEPaBEHCTBA IO YCIOBHUIO 3a/auM, MCCIEI0BATh
MIOCTPOEHHBIE MOJIENN C MCIIOJIb30BAaHUEM almmapara ajireopsl.

3) cBOOOJHO OMEPUPOBATh MOHATHAME: (YHKIHKS, CHOCOOBI 3amaHusi (DYHKIUH, B3aUMHO
oOpatHble (YHKIUH, KOMNO3ULUSA (GYHKUUH, rpaduK (YHKLIUHU, BBIIOJHATH 3JIEMEHTAapHbIE
npeoOpa3oBaHus rpadukoB (QyHKUMH; CBOOOJHO ONEpUPOBATH MNOHATHAMM: OO0JIACTb
ONpeNeNieHuss M MHOXKECTBO  3HAaueHUM  (QyHKUMH, Hyad (QYHKIMHM, TPOMEXYTKH
3HAKOIMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBaTh MOHATHAMM: 4YETHbIE M HEU€THbIE (DYHKIMH,
nepuoandeckue (QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMHM, MAaKCUMYMbl U MUHHUMYMBbI
¢byHkuuu, HaumOosblllee W HauMeEHblIee 3HaYeHWe (YHKIMM Ha IMPOMEXKYTKe; CBOOOIHO
OIEepPHPOBATH NOHATHAMM: CTENEHHAs! (YHKIMS C HATYypaJbHBIM U IIeJIbIM NIOKa3aTesneM, rpaguk
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CTeNeHHON (PYHKIMM ¢ HaTypaJbHBIM M IIEJIBIM MOKa3aTeieM, rpaduk KOpHsS n-0if CTeeH! Kak
¢GbyHKIMU OOpaTHOM CTENEHH C HATypajJbHBIM IIOKa3aTeleM; OIEepPUPOBATh MOHATHSIMHU:
JTUHEWHas, KBaJpaTHyHas W JpoOHO-JIMHEHHAas (YHKIUHM, BBIIOJIHATH HIEMEHTAPHOE
UCCIIEIOBAaHUE M TOCTPOCHHWE UX TIpaduKOB; CBOOOIHO ONEPUPOBATH MOHATHUSIMHU:
nokaszaTenbHas W JorapupmMuueckass (QyHKIHH, UX CBOWCTBA M TpaduKH, HCIOJIB30BAaTh UX
rpaduKu Ui peleHus] ypaBHEHUH; CBOOOJHO OTIEPHPOBAThH MOHATUSMU: TPUTOHOMETPHUYECKAS
OKPYXXHOCTh, ONpEACICHHE TPUTOHOMETPHUYECKMX (YHKIMH  YUCIOBOTO  apryMEHTa;
HCIO0JIb30BaTh Trpa@uku (QyHKIUN Ui UCCIIEOBaHMUSI IPOLECCOB M 3aBUCUMOCTEH IHpu
peleHnn 3a7a4d U3 APYrux y4eOHBIX NMPEIMETOB M PEajbHOM KU3HH, BBIPAXKATh (OpMyIamMH
3aBUCHUMOCTH MEX]ly BEJIMUYNHAMU;

4) cBOOOJHO OINEPUPOBATH MOHATHIMHU: apu(MeTHYecKass U TEeOMETpHUECKas MPOrpeccus,
0eCKOHEYHO yObIBaroIIasi TeoMeTpUYecKasi Iporpeccusi, TMHENHBIN U SKCIIOHEHIIMATIBHBINA POCT,
(dbopMyIa CI0KHBIX IPOILIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; UCIOJIb30BaTh MPOrPECCUN
JUIS pelIeHMs] pealbHbIX 33/a4 MPUKIAJIHOTO XapaKkTepa; cBOOOJHO ONEpPUpPOBaTh MOHATHUIMU:
MIOCJIEIOBATEIBLHOCTD, CIOCOOBI 3aJaHUsl TOCIIeI0BATEIbHOCTEH, MOHOTOHHbBIE U OTPAaHUYECHHbIE
MIOCJIEIOBATEIbHOCTH, IOHUMATh OCHOBBI 3apOXKICHUSI MAaTEMaTHUYECKOIO aHalln3a Kak aHajln3a
OECKOHEYHO MaJbIX; CBOOOJHO ONEpUPOBATh MOHATUSMU: HEMPEPHIBHbIE (DYHKIUH, TOUYKU
paspeiBa rpaduka GyHKIHMA, acUMOTOTH rpaduka (QyHKUMU; CBOOOJHO OIEpPUPOBATH
MOHATHEM: (DYHKIIMSI, HEMPEpbIBHASI HA OTPE3Ke, MPUMEHATh CBOMCTBA HEMPEPHIBHBIX (PYHKUINN
JUI pelleHus 3ajaady; CBOOOJHO OINEpUpOBaTh MOHSTHUAMU: IEpBas U BTOpas MPOU3BOIHbBIE
GbyHKIMY, KacaTeabHas K TpaduKy QYHKIMH; BBIYUCISATH TPOU3BOAHBIE CYMMBI, IPOU3BEACHNUS,
YaCTHOTO W KOMIIO3UIMHM JBYX (DYHKUMH, 3HATh TNPOU3BOJHBIE DJIEMEHTAPHBIX (YHKIIHIA;
UCIOJIb30BaTh T€OMETPUUECKUM U GU3NUECKUI CMBICI IPOU3BOIHOM AJIs peILIeHUs 3a1au.

5) cB0oOOJHO oOIEpHpPOBATH MOHSATUSMH: MHOXECTBO, OIEPAlMd HAJ MHOXXECTBAMH;
HCII0JIb30BATh TEOPETHUKO-MHOXKECTBEHHBIN ammapar [ulsd ONMCaHWs PEabHBIX IPOLECCOB H
SBJICHUM, NpU PpELICHUWH 3a7ad K3 JPYruxX Y4EOHBIX NPEAMETOB; CBOOOJHO ONEpUPOBATH
MOHATUAMM: OIPENEICHUE, TEOpeMa, YPABHCHHME-CIEACTBHE, CBOMCTBO MAaTEMAaTH4ECKOTO
00BEKTa, JOKA3aTEeIbCTBO, PABHOCHIIBHBIE YPABHEHUS U HEPABEHCTBA.

6) cBOOOIHO OIIEPHPOBATH HOHITHIMU: HATYPATBHOE H [EJI0€ YKCIIO0, MHOYKECTBA HATYPaIbHBIX
U LIeJIBIX YUCEIl, UCOJIb30BaTh Npu3Haku aeaumoctH uenbix unces, HOJ[ u HOK nHarypanbHbIx
qucen A pelieHus 3a1a4, IPUMEHTh anroput™ EBkinnaa; cBoOOAHO OnepupoBaTh NOHATUEM
OCTaTKa 110 MOJYJIIO, 3alIMCHIBATh HATYPAJIBHBIC YMCIIA B PA3JIMYHBIX MMO3MIMOHHBIX CHCTEMax
CUHCIIEHUS; CBOOOJHO OIEpUPOBaTh IMOHATUSAMU: KOMIUIEKCHOE€ 4YHCIO M MHOXKECTBO
KOMIUIEKCHBIX  YHCEJ, HpPEACTaBIATh KOMIUIEKCHbIE 4HCla B  anreOpauyeckod W
TPUTOHOMETPHUUECKON (hopMe, BBINOJIHATH apu(PMETHUECKUE Olepalui ¢ HUMU U U300paXkaTh
Ha KOOPJMHATHOM INIOCKOCTH.

7) cBOOOTHO OIIEpUPOBATH HNOHATUSIMHU: UppalOHaJbHbIE, IIOKa3aTelIbHbIE
U Jorapu(MUUYecKe HEpaBEHCTBA, HAXOIUTh HX PELIEHHs C IOMOIIBIO PABHOCHUIIBHBIX
NIEPEX0/I0B; OCYILECTBIIATE OTOOpP KOpHEH NpU PELIeHUH TPUTOHOMETPUYECKOTO YpPaBHEHUS;
CBOOOJTHO ~ ONEpUpPOBATh  MOHATHEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO, IPUMEHSTH
Heo0XxoauMble (HOPMYIbI AJIS PELICHHsS OCHOBHBIX THIIOB TPUIOHOMETPUYECKUX HEPABEHCTB;
CBOOOJTHO ~ OmepupoBaTh  MOHATHUSMM:  CHUCT€Ma U COBOKYNHOCTb  ypaBHEHUH
U HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTh PEIIEHUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAJIbHBIX, HPPALMOHAIbHBIX, MOKa3aTeIbHBIX M JOTapHU(PMHUUECKUX
YPAaBHEHUN U HEPaBEHCTB; pellaThb palMOHAIBHBIE, WPPAalMOHAIBHBIE, IOKA3aTEIIbHBIE,
norapu(MUUECKUe U TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, CO/AEpIKaIlue MOIYIH U
napamMeTphl; NPUMEHSTh rpaduyeckue MeTOAbl A pelIeHHs YpaBHEHUH U HEpaBEHCTB,
a TaKkKe 3aJay ¢ MapamMeTpaMM; MOJIIMPOBATH peajbHble CUTYallMM Ha SI3bIKE aireOphl,
COCTaBJISITh BBIPAKEHHUS, YPABHEHMs, HEPABEHCTBA M HX CUCTEMBI IO YCJIOBHMIO 3a/ayM,
UCCIIeI0BaTh MOCTPOCHHbBIE MOJIENN C MCIOJIb30BaHUEM ammapara aareOpbl, HHTEPIPETUPOBATh
IIOJIyYEHHBIN pe3yJbTarT.




8) crpouth rpadukd KOMIO3UIMKA (YHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO HCCICAOBAHUS U
CBOMCTB KOMIIO3WIMH JBYX (YHKLIHN; CTPOUTh TE€OMETpPHUYECKHE O00pa3bl YpaBHEHHHA U
HEpaBEHCTB Ha KOOPAWHATHON IUIOCKOCTH; CBOOOJHO OMNEpUPOBATH MOHATUAMHU: TpauKH
TPUTOHOMETPUYECKUX (DYHKIMIA; TpUMEHATh (PYHKIMM A MOACIMPOBAHUS M UCCIECIOBAHHS
peaJIbHBIX MTPOLIECCOB.

9) wucmonB30BaTh MPOM3BOAHYIO JUIS  HUCCICHOBaHUS (YHKIMHM HA MOHOTOHHOCTb
U SKCTPEMYMBI; HAXOJIUTh HaHOOJbIlIee U HAMMEHbIIEE 3HAUYCHHS (YHKIMH HETPEPHIBHON Ha
OTpE3Ke; UCIOJIB30BaTh IPOMU3BOIHYIO JUISl HAX0XKACHUS HAMITYUIIEro PEUICHUS B IPUKIAIHBIX,
B TOM YHCJIE COIIMAIbHO-3KOHOMHYECKUX, 3ajauax, s ONpPENENIEHUsI CKOPOCTU U YCKOPEHUs
mporecca, 3agaHHOro (opmynoid wim rpaduKoM; CBOOOJHO OIEPUPOBATH MMOHATHSIMU:
nepBooOpa3Hasi, OpeIeIEHHbBIN UHTErpajl, HAXOAUTh NEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIUI
Y BBIYUCIATH UHTErpai 1o popmyne Herorona—JIeitOHMIIa; HAaXOQUTh IJTOIIAH MIIOCKUX (QUTYP
n OoOBEMBI TEN € TNOMOUIbIO MHTErpajia; HMETh TPEJCTABIEHUE O MaTeMaTHYeCKOM
MOJETMPOBAHUN Ha TMpUMEpPE COCTaBlieHUs Au(@epeHIuaNbHbIX YpaBHEHU; peliarhb
MPUKJIAJHBIE 3a7aud, B TOM YHUCJIE COLMAIbHO-PKOHOMUYECKOTO M (U3UYECKOTO XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOro aHaJIN3a.

10) cBoOOIHO OmEpUpOBaTH OCHOBHBIMU IMOHSATHSAMHU CTEPEOMETPUHU TPH PEIICHUH 3a1ad M
MIPOBEJICHUN MaTEMATHUECKIX PACCYXKICHUH; IPUMEHSITh aKCHOMBI CTEPEOMETPUH H CIICIICTBHS
U3 HUX TIPU PEIICHUH T€OMEeTPUUYECKUX 3a/lay; KilacCU(PUIMPOBATh B3aUMHOE PACIIOJIOKEHHE
NpSIMBIX B TIPOCTPAHCTBE, TUIOCKOCTEH B TPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE; CBOOOTHO OMEpPUPOBATH MOHSATUSAMH, CBSI3aHHBIMU C YTJIaMH B MPOCTPAHCTBE:
MEeXAYy NPSIMBIMH B MPOCTPAHCTBE, MEXIY MPSAMON U IJIOCKOCTHIO; CBOOOJAHO ONEPHUPOBATH
MOHATHSIMH, CBSI3aHHBIMH C MHOTOIPAaHHMKAMM; CBOOOJHO pacro3HaBaThb OCHOBHBIE BHUJIbI
MHOTOTPaHHUKOB  (Mpu3Ma, THUpaMHaa, MPSIMOYTOJbHBIM  mapauienenunesn,  Kyo0);
KJ1acCu(PUIIMpOBaTh MHOTOTPAHHUKH, BBHIOMpAs OCHOBaHUs I Kiaccudukaiuu; cBOOOIHO
OTIEpUPOBAThH MOHITHUIMHU, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAaHHUKOB IUIOCKOCTHIO; BBIIIOJIHATH
napajuiefibHOe, IIEHTpaJbHOE M OPTOTOHAJIBHOE NPOEKTUPOBAHHE (UIYp Ha IUIOCKOCTb,
BBITIOJIHATh M300pakeHUs (Uryp Ha TIJIOCKOCTH; CTPOUTh CEUYEHHS MHOTOTPAHHHUKOB
Pa3IMYHBIMU METOJIaMH, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (GUryp: BUA CBEpXy, COOKY, CHHU3Y; BBIYHMCIATH IUIOLIAAM [OBEPXHOCTEU
MHOTOTPaHHUKOB (IIpU3Ma, NUPaMUIa), TEOMETPHUYECKUX Tel C MpUMEHEHHEeM (GOopMyI;
CBOOOJHO  ONEpUpPOBaTh MOHATHUSMH: CHUMMETpPHUsT B  IPOCTPAHCTBE, IEHTP, OCh
U TUIOCKOCTh CHMMETPUHM, ULEHTP, OCh U IUIOCKOCTh CHMMETPUH (QUTYpBI; CBOOOIHO
OTepUpPOBATh MOHATHUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpPAMHATaM B IPOCTPaHCTBE;
BBITIOJIHATh JCMCTBHS HaJ BEKTOpaMH; pellaTh 3aJauyd Ha JI0Ka3aTelbCTBO MAaTEMaTHYECKHX
OTHOIICHWIH W HAXOXKJICHHWE T€OMETPUYECKUX BEITUYMH, MPUMEHSSI H3BECTHBIE METOJBI MPHU
pElIeHUH MaTeMaTHYeCKUX 3a7ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJIOKHOCTH; MPUMEHSTh
MpocTelIIe MpOoTpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MPH
pElIeHUH CTePEeOMETPHUYECKHUX 3a/lady; H3BJIEKaTh, MPEOOpa3OBbIBAaTH M HHTEPIPETUPOBATH
MH(OPMALIHIO O TPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTYpax, MPEJCTABICHHYIO HA YePTExkax
U PUCYHKaX; MPUMEHSTHh IMOJyYCHHbIE 3HAHHS Ha MPAKTUKE: CPaBHUBATh M aHAIH3UPOBATH
peanbHble CUTyallud, TPUMEHATh HW3ydeHHbIE IMOHATUS B IpOLECCe IIOUCKA pEIIeHHs
MaTeMaTH4ecKu CcGHOPMYIUPOBAHHOW MpPOOJIEMbI, MOJEIUPOBAaTh peallbHble CHUTYalUuu
Ha SI3bIKE T€OMETPHUH, UCCIIE0BATh MOCTPOSCHHBIE MOJIENIH C MCIIOJIb30BAaHUEM I'€OMETPHUUECKUX
NOHATUH W TeopeM, ammapara ainreOpbl, pemaTh MpaKTHUYECKHe 3a7ayd, CBS3aHHBIE C
HaXOXJCHUEM TIeOMETPUYECKUX BEIMYMH, HMETh MpPEJCTaBICHUSs OO0 OCHOBHBIX J3Tamax
Pa3BUTHS FEOMETPUH KaK COCTaBHOM yacTu (yHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

11) cBOOOIHO oOTEpHPOBATH TMOHSATHSIMH, CBS3aHHBIMH C LWJIMHAPHYECKOH, KOHUYECKOW H
cepruuecKkoil MOBEPXHOCTAMH, OOBACHATH CIOCOOBI IMOJYYEHHUS; ONEPUPOBATH MOHATUSAMH,
CBSI3aHHBIMHU C TEJIaMU BpalCHMS: IMIMHIPOM, KOHYCOM, Cepoil M IIapoM; pacro3HaBaTh
Tesa BpamleHus (UMIMHApP, KOHYC, cdepa M map) M OOBACHATH CIOCOOBI MOJYYEHUS Tel
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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 BpAIEHHs, FTE€OMETPUYECKUX TeJ C MPUMEHEHUEM (GOopMys; 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 BpAIEHUS; BBIYUCIATH COOTHOIICHHS 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, MHTEPIPETUPOBATh 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
reOMETPUYECKUE 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 BpallleHHsI: CeUYEHUS IIITNHIpa (MapalieIbHO U IEPIICHANKYISIPHO OCH), CEYCHHUST KOHYCa
(mapayuieTbHOE OCHOBAHHMIO M TIPOXOJSIIEE 4Yepe3 BEpIIMHY), CEYCHHUs MIapa; HMCIOJb30BaTh
METOJIl TIOCTPOCHHSI CEYCHUI: METOJ CIIEJIOB, METOJ BHYTPEHHETO IMPOEKTHPOBAHUS, METOJ
MEepeHoca CeKyIel TUIOCKOCTH; JO0Ka3blBaTh TE€OMETPHUYECKHE YTBEP)KICHHS, TPUMEHSITH
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 HaXO0XJICHHE
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 MOHATHS, 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 aiareOpbl, 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 (QOPMYJION 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 OMbITa, 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
NEPEUYMCIICHUS 3JIEMEHTOB MHOXECTB, JIEMEHTApHBIX COOBITHI CIy4ailHOTO OMbITA, PEIICHHS
3aja4d 10 TEOPUU BEPOSITHOCTEH; CBOOOJHO ONEpUpPOBATh MOHATHSAMM: OWHAPHBIA CIydailHbIN
OMBIT (MCHBITAHKE), YCIIEX U HeyJaua, He3aBUCHMBbIE UCTIBITAHUS, CEpUsl UCIIBITAHUM, HAXOAUTh
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BEPOSATHOCTH COOBITHI: B CEpUM HUCHBITAHUWA 0 TEPBOrO YClexXa, B CEPUU HCIBITAHHUHA
bepHymnnu, B omeiTe, CBS3aHHOM CO CIy4ailHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;
cBOOOJTHO ONEPUPOBATH MOHATHUSMH: CiIydailHas BEJIMYHMHA, paclpelielieHue BEpOsSTHOCTEH,
Jqyarpamma pacripeencHus, OMHapHas ciaydaiiHas BEIU4YMHA, FEOMETPUUECKOE, OMHO MHUAJIBHOE
pacnpeeieHue.

13) onepupoBaTh MOHSATHSAMHU: COBMECTHOE pACIpEICICHUE JBYX CIy4YallHBIX BEIHYUH,
HCIO0JIb30BAaTh TaOJUIly COBMECTHOIO paclpeieieHus] JBYX CIy4alHbIX BEJIWYUH IS
BBIJICIICHUS DPACHPEICICHUS KaXKIO0M BEIWYHHBI, OIPEICIICHUS HE3aBUCUMOCTH CIIy4alHBIX
BEJIMYUH; CBOOOJHO OMNEPUPOBATh MOHATHEM MAaTEMAaTHYECKOTO OXKHAAHUS CIy4aiHOM
BEJIMYMHBI (pacIpesieneHus), IPUMEHITh CBOMCTBA MATEMAaTUYECKOTO OXKHUAAHUS MPU PEILICHUU
3a/a4, BBIUUCIATH MaTeMaTHYecKoe OXXHJaHWE OMHOMMAJIBHOIO M T'EOMETPHUYECKOTO
pacnpezeneHuii; cBOOOJHO ONEPUPOBATH MOHATUSMU: JUCHEPCUS, CTaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM  BEJIMYMHBI, NPUMEHATH  CBOMCTBA  JUCIEPCUU  CIy4alHOW  BEJIMYHHBI
(pactpenenenus) Hpu pEIICHUH 33/ad, BBIYHUCIATH JUCHEPCUI0 M CTaHJApPTHOE OTKJIOHEHUE
r€OMETPUYECKOT0 U OMHOMHMAIBHOTO  paclpeieseHHil;  BBIYMCIATH  BBIOOPOUHBIE
XapaKTepUCTUKU 10 JaHHOW BBIOOpPKE U OIICHMBATh XapaKTEPUCTUKU TE€HEpaJbHOMN
COBOKYITHOCTHU JIaHHBIX IO BBIOOPOUYHBIM XapakTepucTukaM. OLeHNBaTh BEPOATHOCTH COOBITUI
U TpOBEPATh  IPOCTEUIIME  CTATUCTUYECKHME  THUMOTE3bl, IMOJIb3YSACh  W3yYEHHBIMU
pacnpeeIeHUsIMHU.

1.4. Kotu4ecTBO 4aCOB HA OCBOEHME NMPOrPaMMbl AMCHMILIMHBI:
yueOHas Harpy3ka oOyd4arorerocst 456/ gaca (2023/2024 r.H.), B TOM 4ucJe:
JIS O4HOM (hOpMBI 00yUeHHUsI:

ayJauTOpHas ydeOHas Harpy3ku oOydaromierocs 318/ gaca;
camocTosTeabHas pabora ooyuaromerocs 138/ vacos.
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2. CTPYKTYPA U COJAEP)KAHHUE YUEBHOI'O IIPEJMETA
«MATEMATHUKA»

2.1 O0bem yueOHOro npeaMeTa M BUIbl y4eOHOiIi padoThl

JJIs1 OYHOH (pOpMBI 00yYeHUs

Bua yyeOHoM padoThI Oovem
yacoe
(2023/202
42.1.)
Y4eOHast Harpy3Ka (Bcero) 456/
AyauTopHasi yueOHasi Harpy3ka oOy4arwomerocsi (Bcero) B ToM 318/
qHCIe:
TEOPETHUYECKOE 00YUICHHE
PAKTUYECKUE 3aHATHUS 98
KOHTPOJIbHBIE PAOOTHI 4
npodeccHOHATBLHO-OPHEHTHPOBAHHOE COIeP:KaHNe
TEOPETHYECKOE 00yUeHUE 20
IPAKTUYECKUE 3aHATUS 10
CamocTosiTeibHasi paboTa 00y4yarierocs 138
IIpome:kyTounas arrectanus B Gopme sx3amena

Bcepoccuiickass mpoBepouHas pabora (IpH HAIWYHHA 10 JAaHHOMY Yy4eOHOMY
NpeaMeTy), OpraHm3yeMas B paMKax MEpOINpHSITHHA 10 OIICHKE KadecTBa
oOpa3oBaHUs, MPOBOJUTCS 3a CUeT 00bEMa BpEMEHH, OTBEJICHHOTO Ha y4eOHBIN
IPEIMET, COTIIACHO HOPMATHBHO-ITPABOBBIM aKTaM.

13



2.2 TemaTu4eckuii IVIaH U coJlepkaHue y4eOHOro npeamera «MaremaTuka»

It 09HOU opMbl 00yuenus 2023 r.

HaumenoBanue Conep:xanue y4eO0HOr0 MaTepraJia NpaKTHYECKHe 3aHATHS, Oo0nem
pa3aesioB U TeM caMOCTOsITe/IbHAs PadoTa 00yyaloummxcst 4acoB
1 2 3
1 cemecTp 94/42/62
Paznen 1. Uncaa u Bprunciaenns. MHoxkecTBa.
Tema 1 Conep:xxanne yued0HOr0 MaTepuaia 8/2/8
Pa3Burtue 1 | 1.Lensie u pauronansHble yncna. JlefictButensabie uncia. [Ipubmmkennsie Beraucienns. [IpuOmmkenHoe 3HaUeHNE
MOHATHSA 0 YHCJIe BEJIMYHMHBI U TIOTPENIHOCTH TPUOITHIKEHUH. 2
2 | 2.KommutekcHbie ynciia. ApupMeTnyeckre IeHCTBUS Hall KOMIUICKCHBIMU YHCIaMH. 2
3 | 3.KommekcHbie yncia. Tpuronomerpuueckas GopmMa 3alucy yuciia 2
4 | 4.11pakTuyeckasi padora Ne 1 «lloHATHE MHOXKECTB THICE» 2
5 | 5.BxonHoil KOHTPOJIb 2
CamocTosiTesibHAs padoTa 00y4aroLuXxcs 8
Camocmosmenvuas paboma « Komnnexcnvie uucna. Pewenue 3aoau no obpasyy» 4
Camocmosmenvras paboma «Pewenue cucmem nunetinolx ypasuenuti. Mampuya cucmembul TUHENIHbIX 4
ypasnenuii. Onpederumens mampuyvl 2 X2, npumerHeHue onpeoenumes 0us peuleHus CUCemMbl TUHEUHbIX
VpasHeHU.
Pewenue npuknaonvix 3a0au ¢ NHOMOWbIO CUCTEMbl TUHENHBIX YPABHEHULLY
Pa3znen 2. @DyHkuum u rpadpukn
Tema 2 Conep:xxanne yueOHOT0 MaTepuaia 8/4/6
DyHKUHMH, UX 6 | 1.®ynkuuun. CnocoOsl 3ananus GyHkuud. 'paduku ¢ynkimu. ColicTBa yHKUMU. 2
CBOIiCTBA M 7 | 2.006patHble pyHkunu. O6aacTs onpeneneHus 1 o0nacTb 3HaueHn o0paTHOi GyHkumu. ['paduk obpatHoit 2
rpadgukm. dysaxn. CrnoxHast GyHKIHAS (KOMITO3HITHS)
8 | 3.JIpakTnueckas padora Ne 2 «Pynkuuu. CBoiicTBa QYHKIMI» 2
9 | 4.IIpeobpaszoBanue rpaduxoB GyHKIuil. Buapl npeodpa3oBaHuil. 2
10 | 5.lIpakTnyeckas padora Ne 3 «IIpeobpazoBanus rpadukoB QyHKIHI 2
11 | IpodeccuoHATHHO-OPHEHTHPOBAHHOE COJEPKAHIE 2
6. Onucanue NpoOM3BOACTBEHHBIX MPOLECCOB € TIOMOILIBIO TPapUKOB (HYHKIUH
CamocTosiTesibHast padoTa 00y4aromuxcst 6
Pewenue 3a0au « Obnacmo onpedenenus hyHKyuuy. 2
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Pewenue 3a0au « Ceoticmea ¢hynxyuil

Ilocmpoenue epagurxos hynryuii 2
Pa3nea 3. OcHOBBI TPMTOHOMETPHH
Tema 3 Conep:xkanue yueOHOro MaTepuaia 10/6/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarensnoe aukenue. TpUroHoMeTpudeckasi OKpyKHOCTb 2
ckue BbIpaskeHus | 13 | 2.CuHyc, KOCUHYC, TAHT'€HC M KOoTaHreHc yucia. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «Tpuronomerpudeckue QyHKIIMHA YHCIOBOTO apIyMEHTa 2
15 | 4.®opmynel npuBeaenus. CuHyc, KOCHHYC U TAHT€HC CYMMBI M Pa3HOCTH JBYX yIi1oB. CHHYC U KOCHHYC JIBOITHOTO 2
yria. @opMysbl TOJOBUHHOTO YTIIA.
16 | 5.IlpeoOpa3zoBaHust CyMMBbI TPUTOHOMETPHUUECKUX (DYHKIIMH B TPOM3BECHNE U MTPOU3BEICHNs B CyMMY. Breipaxkenue 2
TPUTOHOMETPHUYECKHX (PYHKIIMI Yepe3 TAHTeHC TIOJIOBHHHOTO apryMEHTa.
17 | 6.lpakTnyeckas pa6ora Ne 5 «OcHOBHBIE (POPMYIIBI TPUTOHOMETPHUUY 2
18 | 7.IlpeoOpa3oBaHus MPOCTEUITNX TPUTOHOMETPHUECKUX BBIPAYKEHH. 2
19 | 8.llpakTnyeckas padora Ne 6 «[IpeoOpazoBanusi POCTEUIIHX TPUTOHOMETPHYECKIX BBIPAYKEHUN 2
CamocTosiTesqibHAs padoTa 00y4YaloIuXCs 6
Camocmosamenvuas paboma« OCHO8HblE MPUSOHOMEMPUYECKUE MOHCOECNEay 2
Camocmosmenvuas paboma «IIpeobpazoeanus mpuzoHOMempu4ecKux blpaiceHuil» 4
Tema 4 Coaep:kanue y4eGHOro MaTepuaia 6/2/5
Tpuronomerpuue | 20 | 9. Tpuronomerprueckre GpyHKIUH, HX CBOKCTBA U IPapUKH 2
ckue pynkuuu. | 21 | 10.ITpakTuueckasi padora Ne 7 « TpuroHomerpuueckue GyHKIUI». 2
22 | 11.06paTHBIe TpUTOHOMETpHYECKHEe GYHKINHA. APKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIA. 2
23 | IpodeccnOHATBHO-OPHEHTHPOBAHHOE COAEPKAHHE 2
12.Vcionp30BaHNe CBOWCTB TPUTOHOMETPHUIECKIX (DYHKITMH B Mpo(hecCHOHATHHBIX 3a/1adax.
CamocTosiTeJibHAas pa6oTa 00yYaIIMXCs 5
Camocmosmenvuas paboma «I paghuxu mpueconomempureckux QyHKyuii» 2
Camocmosmenvuas paboma«Vccnedosanue mpueoHomempuieckux QyHKyui» 3
Tema 5 Coaep:xkanne y4e0HOro MaTepuaia 10/6/9
Tpuronomerpuye | 24 | 13.Ilpocreiinme TPUrOHOMETPHUYECKUE YPABHEHUS. 2
cKkue ypaBHeHus | 25 | 14.Meronpl pelieHNs] TPUTOHOMETPUUECKUX YPaBHEHHH. 2
U HepaBeHCTBA. | 26 | 15.Pemienne TpMroHOMETPUYECKUX YPABHEHUI. 2
27 | 16.I1pakTnyeckas pa6ora Ne§ «[Ipocreiimme TpuroHOMeTpHYECKHE YPABHEHUSD» 2
28 | 17.Ilpocrelinine TPUrOHOMETPUUECKHE HEPABEHCTBA. 2
29 | 18.I1pakTyeckas padora Ne9 «lIpocreiimme TpUTOHOMETPUYECKHE HEPABEHCTBA» 2
30 | 19.I1pakTuyeckas padora Nel( «CucreMbl TPUTOHOMETPHUECKUX YpaBHEHUI» 2
31 | 20.PemeHne TPUrOoHOMETPUUECKUX YPaBHEHUH M HEPABEHCTB, B TOM YHCIIE C HCIIOJIb30BAHUEM CBOMCTB (DYHKUMH. 2
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CamocTosiTesibHAsi padoTa 00y4al0UXCs 9
Camocmosmenvuas paboma « Pewienue mpuconomempuueckux ypasHeHui» 3
CamocmosamenvHas paboma « Pewienue mpuconomempuyeckux HepageHcma» 3
Camocmosamenvras paboma « Cucmemvbl mpucoHOMempuiecKux ypasHeHUul» 3
Paznen 4. Ctepeometpust
Tema 6 Copep:xanne yueGHOro MaTepuaga 6/2/-
BBenenue B 32 | IlpodeccnoHATILHO-OPHEHTHPOBAHHOE COIePKAHUE 2
CTEpPEOMETPHIO. 1.Bugp! mockux ¢uryp u ux mioniajis. [IpakTHKo-opueHTUPOBAHHBIE 331a4H B Kypce T€OMETPUH Ha TUIOCKOCTH.
33 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHHE 2
2.OcHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBI. AKCHOMBI CTEpPEOMETPHUH.
34 | 3. Terpasup. [lapamnenenurnen. 2
35 | 4. IlpakTuueckasi padora Ne 11 «Cevenus. 3a1aun Ha TOCTPOCHHUE CEUSHUI. 2
Tema 7 Conep:xkanne y4ed0HOT0 MaTepuaia 12/8/10
Ipsamele u 36 | 5.IlapamnenbHOCTh MPSIMBIX ¥ TNTIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. [IpakTHyeckas padora Ne 12«[TapayuienbHOCTh NPSIMBIX U THIOCKOCTEN». 2
npocrpancrBe. | 8 | 7. IlepreHIMKyIAPHOCTE MPSMBIX ¥ ILIOCKOCTCI. 2
39 | 8. [leprieHAUKYIISIP U HAKIOHHAS. YTOJ MEKAY IPSIMOM M IJIOCKOCTHIO. 2
40 | 9. TeopeMa 0 Tpex MEPICHIUKYIIApaX. 2
41 | 10.IMpakTuyeckas padora Ne 13 «TeopeMa 0 Tpex MePHCHIAUKYIIIPaX)». 2
42 | 11. IByrpannsbiit yron. [lepneHIMKYISIPHOCTD TBYX MIOCKOCTEH. 2
43 | 12. IlpakTuueckasi padora Ne 14 «IlepreHUKYISIPHOCTh B TPOCTPAHCTBEY. 2
44 | 13. T'eoMeTpudecKkue IpeoOpa3oBaHusI IPOCTPAHCTRA. 2
45 | 14, IIpaktuyeckas padora Ne 15 «IIpsvple B TUIOCKOCTH B TIPOCTPAHCTBE» 2
CamocTosiTesibHAA padoTa 00y4aroLIuXCs 10
Camocmosmenvrasn paboma «llapaniervnocms 6 npocmpancmeey 2
Camocmosmenvras paboma «llocmpoenue ceuenuii MHO202PAHHUKOB» 4
Camocmosmenvuas paboma « Yeon mexcoy npsamoil U nioCKOCMbIO, Y20 MeNHCOY NPAMBIMUY 2
Camocmosmenvras paboma «llepneHOuKyisapHocms 8 nNPOCMpPaAHCMEe» 2
Pa3pen 5. BekTopsl B npocTpaHcTBe
Tema 8 Conep:xxanne yuedOHOT0 MaTepuaia 10/6/6
Koopaunarel m | 46 | 1.IlonsTre BeKTOpa Ha IIIOCKOCTH M B IIPOCTPaHCTBE. Bujbl BekTopos. [leiicTeus ¢ Bekropamu. Onepanyn Hajl 2
BEKTOPBLI. BEKTOpAMH.
47 | 2.Pemenne npakTUUECKUX 3a]1ay. 2
48 | 3. IIpakTnyeckas padora Ne 16 «BeKTopsl B IPOCTPaHCTBEY 2
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49 | 4.Meroa koopauHat B pocTpaHcTBe. IIpsiMoyronpHas cucTeMa KOOpAMHAT B MPOCTPAHCTBE. 2

50 | 5. Meron xoopauHaT B mpocTpancTBe. KoopanHaTe! BekTopa. CBSA3b MEXLy KOOPIMHATAMH BEKTOpa U 2
KOOpJIMHATAMH TOYEK.

51 | 6.Pemenue 3agau. KoopimHaThl ¥ BEKTOPHI 2

52 | 7. llpakTnyeckas padora Ne 17 «Meroa KOOPAMHAT B TPOCTPAHCTBE» 2

53 | lIpodeccnoHaIBLHO-OPMEHTHPOBAHHOE COIeP:KaAHUE 2
8.IIpakTuyeckas padora Ne 18 «KoopauHatHas miockocTh. BeanciieHne paccTOSIHUN | TUIOIIA/IEH Ha TIOCKOCTH.
KonudecTBeHHBIE pacdeTh.

CamocTosiTesibHast padoTa 00y4arouxcst 6

CamocmosamenvHas paboma « Memoo koopouHam 6 npoCmpancmee 2

Camocmosmenvuas paboma «Koopounamel éexmopay 2

Camocmosmenvuas paboma « Ckansipnoe npousgedeHue 8eKmopos» 2

Pa3nen 6. Kopuu, crenenu u jorapugmsl.

Tema 9 Conep:xanne y4ed0HOT0 MaTepuaia 12/4/6
Kopuu n 54 | 1.Kopuu u crenenu. KopHu HaTypaJibHOW CTEIIEHH M3 YMCIIa U X CBOWCTBA. 2
CTeleHHu. 55 | 2. KopeHns N-o¥i CTENIeHN U ero CBOWCTBA 2

56 | 3. CreneHu ¢ pannoOHAIBHBIMU ITOKA3aTEISIMHU, UX CBOWCTBA. CTEMEHH ¢ IeHCTBUTEIBHBIMH ITOKA3aTEISIMH, UX 2

CBOWCTBA.
57 | 4.Cremnenu ¢ pallMOHATBHBIMHA TTOKA3aTEIAMHU, UX cBoicTBA. CTENEHH ¢ NeHCTBUTEIHLHBIMI TOKA3aTEIISIMH, HX 2

CBOWCTBA.
58 | 5. MpparmoHaabHbIC YpaBHEHHS 1 HEPABEHCTBA 2
59 | 6.ITpakTnyeckas padora Ne 19 «VppaimoHaisHble ypaBHEHHS U HEPABEHCTBAY 2
60 | 7. Crenennas ¢pynkuus [IpeoOpa3oBaHus palOHAIBHBIX, HPPAIMOHAIBHBIX, CTEICHHBIX BBIPAKECHHH. 2
61 | 8.IIpakTuueckas padora Ne 20 «KopHu U cTerieHn» 2
CamocTosiTesibHAsE padoTa 00y4Yarouxcs 6
Camocmosamenvuas paboma «Kopenv n-oii cmenenu u e2o ceoticmaay 2
Camocmosmenvuas paboma «Mppayuonanvuvie ypasHenusy 2
Camocmosmenvuas paboma « Cmenensv ¢ payuoHAIbHbIM NOKA3AMeENeM» 2

Tema 10 Conep:xxanne yuedOHOT0 MaTepuaia 12/2/6

Moxa3zareanbnasa | 62 | 9. [lokazaTensHas GyHKIHSL 2
dynkuus. 63 | 10. [Toka3aTenbHbIC ypaBHEHUSI. 2
64 | 11. IToka3zaTenbHbIC HEPABECHCTRA. 2
65 | 12. Ioka3aTenbHBIC HEPABESHCTBA M yPABHEHUSI. 2
66 | 13.CucTteMbl OKa3aTeNbHbIX YPaBHEHU. 2
67 | 14.IlpakTuyeckas padora Ne 21 «IlokasarenpHble ypaBHEHUS 1 HEPABEHCTBA» 2
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68 | 15.KonTponbnast pabota «Mtoru 1 cemectpay

CamocTosiTeibHast padoTa 00y4YalOIUXCH

Camocmosimenvras pa60ma «llokazamenvhbie YpasHeHus»

Camocmosimenvras pa60ma «llokazamenvhbie HepaseHcmeay

NINO|N

Camocmosmenvrasn paboma « Cucmemvl NOKA3amenbHblX YPAGHEHUI U HePABEHCNE» 2
2 ceMecTp 126/56/76
Tema 11 Conep:xxanne yuedHOr0 MaTepuaia 16/4/10
Jlorapugmpol. 69 | 17.Jlorapudm. [IpaBuna neiictuii ¢ norapudmamu. [lepexos kK HOBOMY OCHOBaHHIO. 2
70 | 18. JleiicTBus ¢ norapudmMamu. 2
71 | 19. Jlorapudmuueckas GyHKITHUSL. 2
72 | 20. ITpakTnyeckas pagora Ne 22 «[IpeoOpa3oBaHus MOKa3aTENbHBIX M JOrapiu(QMUYECKIX BhIPAKESHUN) 2
73 | 21. Jlorapudmuueckne ypaBHEHH 2
74 | 22. JlorapudMuUeCcKre HepaBEHCTBA 2
75 | 23. Jlorapudmuueckre ypaBHEHHUS] M1 HEPABEHCTBA 2
76 | 24.Cuctemsl norapu(pMUIECKUX ypaBHEHHH 2
77 | 25.11pakTuyeckas padora Ne 23 «Jlorapudmudeckrie ypaBHEHHUsS] M HEPABEHCTBAY 2
78 | IlpodeccnoHAILHO-OPHEHTHPOBAHHOE COIepKAHUE 2
26.ITpumenenue gorapudma. Jlorapudmuueckas criupaib B npupoje. Ee maTeMaTHyeckue CBOWCTBA
CamocTosiTesibHAs padoTa 00y4aroLuXxcs 10
Camocmosamenvras paboma « Ceoiicmea 102apughmosy 2
Camocmosmenvras paboma «Jlozapughmuueckue ypagrnenusy 2
Camocmosmenvras paboma «Jlocapugpmuueckue nepasencmeay 2
Camocmosmenvras paboma « Cucmemvl n102apugpmuieckux ypasHeHutl U HepageHCcmea) 2
Ipesenmayus «/locapugpmuueckas ynxyus 8 sHcuznuy 2
Paznen 7. MHOTOrpaHHUKHU M KPYIJible TeJia.
Conep:kaHue y4e0HOro MaTepuajia 10/6/6
79 | 1. lonsitue MHOTOrpaHHKKA. Ero aeMeHThI: BepIIHHEL, pedpa, rpanu. Jnaronans. Ceuenne. Beimykibie n 2
HEBBIIYKJIbl€ MHOTOI'PAHHHKH.
80 | 2.IMpusma. [Napannenenunes 2
Tema 12 81 13 Tin B >
. llupamuga. Buapl nupamu.
Muororpanamnk 82 | 4. IlpakTnyeckas padora Ne 24«[lnomaas NOBEPXHOCTH MHOTOTPAHHHKOBY 2
" 83 | 5.Cummerpus B npoctpancTBe. CHMMETpHs B KyOe, apaulelienuIe/ie, Ipru3Me, Mipamuie. 2
84 | IpodeccHOHATBLHO-OPHEHTHPOBAHHOE COEP/KAHME 2
6.1IpumMepsl cUMMETpHi B Tpodeccuy.
85 | 7. IlpakTnueckas padora Ne 25«[IpaBuibpHble MHOTOTPaHHUKHY. 2
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86 | 8. IlpakTuueckasi padora Ne 26 «MHOrorpaHHUKI»

CamocTosiTenbHast padoTa 00y4arouXcst

Camocmosmenvras paboma «llpuzma. Ilnowadv 60k0601 nogepxHOCUY

Camocmosmenvras paboma «llupamuda. Ilnowadv nogepxnocmu npusmsiy

NN D[N

Camocmosmenvras pa60ma ((Hpa@u]leble MHO202PAHHUKUY

N

Tema 13
Tena ppamenust

Cojnep:xanue yueOHOr0 MaTepuaja

8/2/6

87 9.1mnuHp, THIMHAPUYECKAs TOBEPXHOCTh. [110ma s moBepXHOCTH MIIMHIPA.

88 10. Konyc, konnueckasi moBepxHocTb. I1nomaas moBepXHOCTH KOHYca.

89 11.Yceuennniii konyc. CeueHrne yceueHHOro KOHyca

90 12. Illap u cdepa, nx cedenns. BsanmHoe pacronoxenue chepbl U IIIOCKOCTH, KacaTellbHasl TNIOCKOCTh K cdepe.

91 | 13. lIpakTuueckas padora Ne 27 «Kpyrisie Tenay

CamocTosiTesibHAsE padoTa 00y4Yarouxcst

Camocmosamenvras paboma «L{urunop. Ilowads nogepxrnocmuy

Camocmoamenvnas paboma «Konyc. Ilowads nogepxnocmu xonycay

NINDOINININ|IN

Camocmosmenvhas paboma «lllap. Cihepa. Chepuueckas nosepxnocmopy»

N

Tema 14
O0BeMBI TeJ

Cojep:xkanue yueOHOro MaTepuajia

8/10/8

92 14. IToastue 00béMa. OCHOBHEIE CBOWCTBA 00BEMOB Tel.OO0BEM TTPAMOYTOIHHOTO IMapaliIeJIeTUIIeAa, TPHU3MEI,
[WIMHJIPA.

93 | 15. llpakTnyeckas padora Ne 28 «O0BEM NPAMOYTONBHOIO Hapaie/enune/ia, IPU3Mbl, IATHHIPA»

94 16. O0beM mupaMuIBI U KOHYCA.

95 | 17. Pemenne 3ama4 o TeMe «O0BEM MUPaMHUJIBI U KOHYCA»

96 | 18. llpakTuueckas padora Ne 29 «O0bEM MUpaMUIbI U KOHYCA»

97 | 19. IlpakTnyeckas padora Ne 30 «O0bEM mapa u mwiomaib chepoh»

98 | 20. INogo6ue Ten. OTHOIICHKE IUIOMIAACH TOBEPXHOCTEH M 00bEMOB IOJOOHBIX TEI

99 | 21. llpakTnyeckas padora Ne 31 «V3MepeHUs B TEOMETPUI»

100 | IMpodeccHOHAILHO-OPHEHTHPOBAHHOE COAEPKAHHE

22. IlpakTuyeckas padora Ne 32«lcrionp30Banre KOMOWHAINIA MHOTOTPaHHUKOB ¥ TEJ BpaIlIeHUS B
MPAaKTHKOOPHUEHTHPOBAHHBIX 33a4axy.

NININININININIDN

CamocTosiTesibHAs padoTa 00y4YarouXxcst

CamocmosimenvHasi pa6oma «Obvembl MHO202PAHHUKO6)»

Camocmosmenvras paboma « Obvemvl mei pawjeHusy

Kpoccsopo no meme «Mnozoepannuxuy

Kpoccsopo no meme «mena epawjenusy

NN NN 0O

Paszgen 8. Hauana MaTeMaTHYeCKOro aHaJInu3a

Tema 15

| Conep:xaHue y4eOHOro MaTepuaJa

4/2/-
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Ipenea 101 | 1. [Ipenen nocnenoBaTeIbHOCTH. 2
102 | 2. IIpenen QyHKIMH, OCHOBHBIE CBOWCTBA M MPABUJIA BHIYHCICHHSI. 2
103 | 3.IMpakTuyeckasi padora Ne 33 «[Ipenens» 2
Tema 16 Conep:xkanne yuedOHOr0 MaTepuaia 12/10/14
Ipoussoanas | 104 | 4.Tlousarne npon3BoaHON QYHKINHU, €€ TEOMETPHYCCKUH U PU3MYECKUN CMBICIT, 2
105 | 5. IIpasuna qudpdepennmpoanms. Tabnmuna npon3BoaHbixX. JuddepeHnpoBanne CI0KHBIX QYHKITHH. 2
106 | 6. IpakTHyeckas padora Ne 34«/IuddepennrpoBanne BBIpaKSHUN) 2
107 | 7.I'eomerpuyeckuil U PU3MUECKUI CMBICIT TPOM3BOJHOMN 2
108 | IIpodeccuoHAILHO-OPHMEHTHPOBAHHOE CO/IEP/KAHUE 2
8.IMpakTuyeckasi padora Ne 35 «Du3nueckuii CMbICI IIPOU3BOTHON B TPOBECCHOHANIBHBIX 3a]1auax».
109 | 9. MccrenoBanue 37eMEHTAPHBIX (QYHKIIMI HA MOHOTOHHOCTh M TOUKH JKCTpEMyMa. 2
110 | 10. MccnenoBanue 31eMeHTapHbIX (YHKIMHA Ha HanOOJIbIlIee U HAMMEHbIIIEE 3HAUEHUE C TTIOMOIIBIO ITPOU3BOIHON 2
111 | 11. IlpakTnyeckasi padora Ne 36 «Haubosbliiee 1 HaMMeHbIIIee 3HaYCHHUE QYHKIIMHA HA OTPE3KE» 2
112 | 12. IIpumMeHeHHE TPOU3BOIHON K MCCIIEA0BAHUIO QYHKIUI 1 mocTpoeHuo rpadukos. [Ipon3BoaHbIe 00paTHOM U 2
KOMITO3HUITFH (DYHKITHH.
113 | 13. IIpakTyeckas padora Ne 37 «[IpuMeHeHHE IPOU3BOIHON K MCCIICIOBAHMIO (PYHKIIUI M TOCTPOCHUIO 2
rpaduKOBY
114 | IIpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJEepPsKaAHH e 2
14. IIpaktudeckas padora Ne 38 «HaxoxmeHue ONTHMAIBHOTO pE3yNIbTaTa C ITOMOIIBIO IPOM3BOMHOH B
MIPAKTUIECKUX 3a4adaxy.
CamocTosiTeibHAA padoTa 00y4aroLIuXCs 14
Camocmosamenvras paboma « Boruucnenue npedenog ghynkyuuy 2
Camocmosamenvrasn paboma « Boruucnenue npouzso0Hbixy 2
Camocmoamenvrasn paboma «I eomempuueckuil u ousuyeckull CMblCi BPOU3BOOHOUN » 2
Camocmosmenvras paboma «Hccnedosanue hyHKyuU HA MOHOMOHHOCHb, MOYKU MAKCUMYMA U MUHUMYMAY 2
Camocmosmenvrasn paboma «Haubonvuiee u Haumenvuiee 3HayeHUs: PYHKYUU HA OmpesKey 2
Camocmosamenvrasn paboma «Hccredosanue ghynxyuu, nocmpoerue epaghuxos QyHKyui» 2
Camocmosmenvrasn paboma «Acumnmomsl epaghuxa GyHKyuuy 2
Coaep:xaHue yueOHOro MaTeprasia 10/8/4
115 | 1.IlepBooOpa3Has. HeompeneneHHbIN HHTErpal. 2
Tema 17 116 | 2. CiocoObl HaXOXK/ISHHs HEOIIPENEIeHHOT0 HHTErpasa 2
Hurerpana u ero | 117 3. lIpakTnueckas padora Ne 39 «CriocoObl HaXOXK/ISHHs HEOITPENISIIEHHOT O HHTErpaiay 2
npUMeHeHHe 118 | 4. Onpenenennslii uaTerpai. ®opmyna Herotona-JleiiOxuma. 2
119 | 5. BeluncneHHs ONPENENeHHOro HHTErpana. 2
120 | 6.J1pakTuueckasi pa6ora Ne 40 «BpruncieHus: onpeaeaeHHOr0 HHTErpaiay 2
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121 | 7.I'eomerpuyeckuii cMbICT onpeaeneHHoro uurerpaia. ®opmyna Hetotona - Jleiibnuna. Pemenune 3ama4 Ha 2
MpUMEHEHNE WHTErpaia Al BRIYMCIIeHUs (GU3NUECKUX BEITMYMH M TUIONIa el
122 | 8. IpakTHyeckas padora Ne 41Perenue 3a1a4 Ha IpUMEHeHHSI HHTErpasia B pu3nKe u reOMeTpUun 2
123 | IIpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/IeP/KAHUE 2
9.lpakTHyeckas padora Ne 42 «Penienne 3aa4 Ha PUMEH CHHE HHTErPajiay
CamocTosiTesibHAs padoTa 00y4YaroUmXCcs 4
Camocmosmenvhas paboma « Beiuucienue neonpedenenno2o unmezpanay 2
Camocmosmenvhas paboma «gvluucienue niowaoeu Queyp» 2
Pa3nen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Conep:xxaHue y4eGHOro MaTepuasia 8/-/-
MHuokecTBA. 124 | 1.ITonsitue muoxecTBa. [TommuoxkecTBO. Onepariiu ¢ MHOXKECTBAMU. 2
DJ1eMeHTBbI 125 | TIpodeccnoHATILHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
Teopuu rpagos 2.0Onepanuu ¢ MHOXKeCTBaMH. PeleHue mprukIitaaHbIxX 3a1ad
126 | 3.TTonstue rpada. CBs3HbIH rpad, AepeBo, MUK rpad Ha MIIOCKOCTH
127 | 4.Tlpumenenue rpadoB K PEIICHUIO 3a/1a4.

Tema 19 Conep:kaHue y4eGHOro MaTepuajia 8/2/2
KomounaTtopuk | 128 5.0OcHOBHBIE IOHATHSI KOMOMHATOPUKH. 3a1a41 Ha MOJICUET YKCIIA pa3MelleHn i, MepecTaHOBOK, COUETAHUI. 2
a u craTucernka | 129 | 6.Pemenne KOMOMHATOPHBIX 38124 2

130 | 7. Cratucrrdeckas 00paboTKa TaHHBIX 2
131 | 8.Pemenwue 3a1a4 Ha mepedop BapranToB. Popmymna 6mHoMa Heiotona. Tpeyronpauk [lackans. 2
132 | 9.IIpakTuyeckasi padora Ne 43«DjmeMeHThl KOMOUHATOPHKHY 2
CamocTosiTeibHAA padoTa 00y4aroLIUXCs 2
Camocmosmenvras paboma «dnemenmol KOMOUHAMOPUKILY 2

Tema 20 Conep:kaHue y4e0HOro MaTeprajia 14/2/12
J1eMeHThbI 133 | 10.CoOpITHE, BEpOSITHOCTH COOBITHSI, CIOKEHHE M YMHOXKEHHE BeposTHocTer. IIoHsITHE 0 HEe3aBUCUMOCTH COOBITHII. 2

TeopuH 134 | IlpodeccuOHAIBLHO-OPUEHTHPOBAHHOE COJCPsKAHNE 2

BEpOSITHOCTEIi. 11. IlepBuunas 0OpaboTKa CTaATUCTHUYECKUX JaHHEIX. | paduueckoe nx mpeacrasieHne. HaxoxmeHne cpeqHux
XapaKTePUCTUK, HA0II0AaeMbIX JaHHBIX
135 | 12.BepositHocTh B mpodeccHoHaNbHBIX 3agadax. OTHOCHTENbHAsE 4acTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. 2
CraTtuctrueckoe onpeneneHne BeposiTHocTH. OLeHKa BEpOSITHOCTH COOBITHS
136 | 13.IlepBuuyHas 00paboOTKa CTAaTUCTHYECKMX NaHHBIX. | 'padudeckoe wx mpencraBieHue. HaxoxknaeHwe cpemHux 2
XapaKTePUCTUK, HAOII0AaEMbIX JaHHBIX
137 | 14. luckpeTHad cinydaiiHas BEIMYMHA, 32KOH €€ paclpeelIeHusl. 2
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138 | 15.YucnoBble XapaKTEpPUCTHKH TUCKPETHOW ciy4yaiiHoi BenuyuHbL. [loHsTHE 0 3aK0HE OOTIBIINX YHCel. 2
139 | 16. Kimaccuueckoe onperneneHie BEepOosITHOCTH. 2
140 | 17.MMpakTuyeckas padora Ne 44 «Penienue 3a7a4 Ha BRIYMCICHUE BEPOSITHOCTH 2
CamocTosiTesibHast paboTa 00y4aroIuxcst 12
Camocmosmenvras paboma «3a0aqu Ha BbIYUCTIEHUE BEPOSIMHOCTUY 4
Camocmosmenvras paboma «{uckpemnas cayuainas eenuyuna, 4uciosvie xapaxmepucmurkuy 4
Camocmosmenvnas paboma « Teopus 2paghos npu pewenuu 3a0a4» 4
Pa3nen 10. YpaBHeHUsI 1 HEPABEHCTBA 24
Tema 21 Conep:xxaHue y4eGHOro MaTepuajia 18/6/14
YpaBHeHus u 141 | 1.PaBHOCMJILHOCTb YpaBHEHMH, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI MX PELICHHS. 2
HepPaBEHCTBA 142 | 2. Vicnionp3oBaHue CBOMCTB M rpadukoB QyHKIMI IPH pellieHNH YpaBHEHUH 1 HEPaBEHCTB. 2
143 | 3.PemnieHue 1MoKa3aTenbHbIX, JJOrapupMUIECKUX YpaBHEHHH, HEPABEHCTB, CUCTEM. 2
144 | 4. 11pakTHyeckasi padota Ne 45 «OcHOBHBIE IPUEMBI U METOJIbI pENIEHUH YpaBHEHUH, HEPABEHCTB, CHCTEM) 2
145 | 5. PemeHue TpPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB. 2
146 | 6. Penrenvie panmoHaNbHBIX, UPPAITMOHATLHBIX YPAaBHEHUH, HEPABEHCTB, CUCTEM. 2
147 | 7. IlpakTyeckasi padora Ne 46 «Permenne TpUTOHOMETPUYCCKUX YPABHEHUH W HEPABESHCTBY 2
148 | 8. Permenne ypaBHEHUH 1 HEPABEHCTB C TTapaMeTpaMu 2
149 | 9.0mpenenenue Moy, PackpeiTre Momyiis 1o onpeneneHuto. [Ipocreiimue ypaBHEHUS U HEPABECHCTBA C MOTYJIEM. 2
[TpuMeHeHue paBHOCUIIBHBIX IIEPEXO/I0B B OIPEAEICHHBIX TUIIAX YPAaBHEHUIN U HEPABEHCTB C MOIYJIEM.
150 | 10.IIpakTnueckas padora Ne 47 «IIpocreiiinine ypaBHEHHS ¥ HEPABCHCTBA C MOAYJIEM). 2
151 | IlpodeccHOHATBLHO-OPUEHTHPOBAHHOE COEPsKAHN e 2
11.Pemenne TEKCTOBBIX 3a1a4 MPOQPECCHOHATBEHOTO COICPIKAHMISL.
152 | IIpodeccHOHATBLHO-OPUEHTHPOBAHHOE COEPsKAHNE 2
12.Pemenne TEKCTOBBIX 3a7a4 MPOQPECCHOHATBLHOTO COICPIKAHMSL.
CamocTosiTesibHAsE padoTa 00y4Yarouxcst 14
Camocmosmenvuas paboma «Hcnonvzosarnue ceolicme hyyHKyull npu peulenuy YypasHeHUull U HepaseHCcmas » 2
Camocmosmenvuas paboma «llpuemvl pewienus ypasHeHull U HEPABEHCHEY 4
Camocmosmenvuas paboma « Ypasnenus u HepageHcmea ¢ napamempamiuLy 4
Camocmosmenvuas paboma « Ypasnenus u HepageHcmea ¢ Mooyiemy 4
IMoBTOpenue Coaep:xaHue y4eOHOr0 MaTeprasia 10/4/-
MaTepuana 153 | 1.IloBTOpeHue MaTepuana (reoMeTpus) 2
154 | 2.IloBTOopenne MaTepraia (TeOMeTpHsl) 2
155 | 3.I1pakTuyeckas padora Ne 48 «lIpumeHeHne OOPHBIX 3HAHUH 110 TE€OMETPHI» 2
156 | 4.IloBTropenue Matepuaia (anredpa ¥ Hayala MaTEMAaTHYECKOI0 aHaJI13a) 2
157 | 5.IloBropenne MaTepuaia (anredpa ¥ HavyajJa MAaTEMAaTHYECKOrO aHAJIN3a) 2
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158 | 6.J1pakTuueckas padora Ne 49 «l[IpuMeHeHne OOPHBIX 3HAHUI MO aNredpe M MaTEMaTHYECKOMY aHaJIH3Y» 2
159 | 7.MtoroBas KOHTpoJIbHas paboTta 2
[IpomexxyTounas arrectanus B GOpMe IK3aMeHd
Bcero: 456
Ounas popma 06yuenus 2024 r.H.
HaumenoBanue Conep:xanue y4eOHOr0 MaTepraJia NpaKTHYECKHe 3aHATHUS, Oo0bem
pa3aeiioB U TeM caMocTosiTeJIbHAasl padoTa 00y4almumxcst 4acoB
1 2 3
1 cemecTp 90/42
Paznea 1. Uncaa n Boruncjaenusi. MHoKecTBA.
Tema 1 Conep:xkanue y4ueOHOro MaTepuaia 8/2
Pa3Burtue 1 | 1.Lensie u pauronansHble yncna. JlefictButensabie uncia. [Ipubmmkennsie Beraucienns. [IpuOmmkenHoe 3HaUeHNE
MOHATHA 0 YHCJIe BEJIMYMHBI U OTPEIIHOCTH NPUOIMKEHUI. 2
2 | 2.KommuekcHeie yncna. ApupMeTndecKue qeiCTBHUS Hall KOMITJIEKCHBIMHU YHCITaAMH. 2
3 | 3.Komrmuiekcubie urcia. TpuronoMerpudeckas opmMa 3armcy duciia 2
4 | 4.1IpakTuyeckasi padora Ne 1 «lloHATHE MHOXKECTB THICE» 2
5 | 5.BxonHoil KOHTPOJIb 2
CamocTtosarenbHas paboTa oOyJaronuxcs: mpopadoTka KOHCIEKTOB 3aHATHI, pellleHre 3a1a4, U3y4eHue 5
y4eOHBIX M3AAHUMN 110 MPOHUICHHBIM TEMaM.
Pa3znen 2. @DyHkuum u rpadgpukn
Tema 2 Cojaep:xanue y4e0OHOro0 MaTepuaia 8/4
DyHKIUH, UX 6 | 1.®Oyakumun. CriocoOwr 3amanus ¢yHknmd. ['padmku ¢pyaknmun. CBoiicTBa DyHKITHH. 2
CBOIiCTBa M 7 | 2.006patHble pyHkunu. O6aacTs onpeneneHus 1 o0nacTb 3HaueHn o0paTHOi GyHkumu. ['paduk obpatHoit 2
rpaukm. dysaxn. CroxxHast GyHKIHS (KOMITO3HIIHS)
8 | 3.JIpakTnueckas padora Ne 2 «Pynkuuu. CBoiicTBa QyHKIMI» 2
9 | 4.IIpeobpaszoBanue rpadukoB GyHKIuil. Buapl npeodpa3oBaHuil. 2
10 | 5.lIpakTnyeckas padora Ne 3 «IIpeobpazoBanus rpadukoB QyHKIHIA 2
11 | IpodeccuoHATHHO-OPHEHTHPOBAHHOE COJEPKAHIE 2
6. Onucanue NpONU3BOACTBEHHBIX MPOLECCOB € TIOMOIIBIO TPapUKOB (HYHKIUH
CamoctosarenpHas paboTa oOydarmIUXCs: MPOpadOTKa KOHCIEKTOB 3aHATHH, pelleHue 3aaay, H3Yy4YeHHe 5

y4eOHBIX M3/1aHUH 110 MPOUJICHHBIM TEMAaM.
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Pa3nea 3. OCHOBBI TPMTOHOMETPHH

Tema 3 Copep:xanne yueGHOro MaTepuaia 8/6
Tpuronomerpuye | 12 | 1.Pagunannas mepa yriua. Bpamarensnoe aswkenue. TpUroHOMETPUYECKAs OKPY/KHOCTD 2
ckue BbIpaskeHus | 13 | 2.CuHyc, KOCHHYC, TAHT'€HC M KOoTaHreHc yucia. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKECTBA, 2

14 | 3.IpakTnyeckas padora Ne 4 «Tpuronomerpudeckue QyHKIIMHA YHUCIOBOTO apIyMEHTa 2
15 | 4.®opmynsl npuBeaenus. CuHyc, KOCHHYC U TAHT€HC CYyMMBI M pa3HOCTH ABYX yrioB. CHHYC U KOCHHYC ABOHHOTO 2
yria. @opmyinbl monoBUHHOTO yria. [IpeoOpazoBaHust CyMMbI TPHTOHOMETPHUECKUX (DYHKIIUH B TPOU3BECHUE H
IPOM3BEJICHHUS] B CYMMY. BbipaskeHre TpUrOHOMeTpUYecKHX (YHKIMH Yepe3 TAaHTeHC TOJIOBHHHOTO apryMEHTa.
16 | 5.lpakTnyeckas pa6ora Ne 5 «OcHOBHBIE POPMYIIBI TPUTOHOMETPUUY 2
17 | 6.Ilpeobpa3oBaHmsi IPOCTEHIINX TPUTOHOMETPHUIECKUX BBIPAKESHH. 2
18 | 7.IlpakTnyeckas padora Ne 6 «IIpeobpa3oBaHrs MPOCTEHIINX TPUTOHOMETPHUYECKUX BbIPAKEHUN 2
CamocrosTensHas paboTa 00yJaronuxcs: IpopadoTKa KOHCIIEKTOB 3aHATHMN, PEIICHHE 3a/1a4, U3YICHHUE 6
y4eOHBIX U3JaHUH 110 MPOMIEHHBIM TEMaM.

Tema 4 Conep:xkanue y4ueOHOro MaTepuaia 4/2
Tpuronomerpuye | 19 | 8. Tpuronomerpuueckue GyHKIMHU, MX CBOHCTBA U rpaduKn 2

ckue GpyHkuuu. | 20 | 9.IIpakTuyeckas pagota Ne 7 «TpuroHoMerpuyeckue QyHKIHN. 2
21 | 10.00paTHbIC TPUTOHOMETPHUECKUE QYHKIINUA. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YMCIIA. 2
CamocrosTenbHas paboTa 00yJaronuxcs: MpopadoTKa KOHCIIEKTOB 3aHATHMN, PEIICHHE 3a/1a4, U3YyICHUE 6
y4eOHBIX U3JaHUH 10 MPONACHHBIM TEMaM.

Tema 5 Copep:xanne y4eGHOro MaTepuaia 8/6
Tpuronomerpuye | 22 | 11.IIpocreiime TPUrOHOMETPHIECKHE YPABHEHHSL. 2

CKHMe ypaBHeHUus | 23 | 12.Meronsl penieHus] TPUTOHOMETPUIECKIX YPaBHEHHH. 2
U HepaBeHCcTBa. | 24 | 13.PemeHue TpPUroHOMETPUYECKUX YPaBHEHHI. 2
25 | 14.1IpakTnyeckas padora Ne§ «IIpocreifmme TpUTOHOMETpHYECKHE YPABHEHUSDY 2
26 | 15.1Ipocrelinme TPUrOHOMETPUUECKHE HEPABEHCTBA. 2
27 | 16.1IpakTnyeckas padora Ne9 «lIpocreiimme TpUTOHOMETPUUIECKHE HEPABEHCTBA» 2
28 | 17.I1pakTnyeckas padora Nel() «CrcTeMpl TPUTOHOMETPUIECKIX YPaBHEHU 2
CamocTtosarenbHas paboTa 00yJaronuxcs: mpopadoTKka KOHCIEKTOB 3aHATHI, pellleHre 3a7a4, U3y4eHue 6
y4eOHBIX U3AaHUM IO MPOMIEHHBIM TEMaM.
Paznea 4. Ctepeomerpust
Tema 6 Conep:xanne yu4eGHOro MaTepuaga 6/2
BBenenne B 29 | MpodeccHoHATHLHO-OPHEHTHPOBAHHOE COMEPIKAHME 2
CTEepeoOMeTPHIO. 1.Buyiel mockux ¢uryp u ux mioniap. [IpakTnko-opreHTHPOBAHHbIC 331241 B KypCce FreOMETPUH Ha IIOCKOCTH.
30 | IpodeccnoHaILHO-OPHEHTHPOBAHHOE CONEPKAHUE 2

2.OCcHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHL. AKCHOMBI CTEPEOMETPHH.
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31 | 3. Terparap. [lapannenenunen. 2
32 | 4. IlpakTuueckasi padora Ne 11 «Ceyenus. 3aaun Ha HOCTPOCHHUE CEUCHUN. 2
CamocTrosTenpHas paboTa 00yJaronuxcs: MpopadoTKa KOHCIIEKTOB 3aHATHH, PEIICHUE 3a/1a4, U3YICHHE 5
y4eOHBIX M3IaHUH 110 POUJICHHBIM TEMAaM.

Tema 7 Conep:xanne yueGHOro MaTepuaia 12/8

Ipsimble 1 33 | 5.I1apamienbHOCTh MPSAMBIX M MJIOCKOCTEH. 2
IJIOCKOCTH B 34 | 6. [IpakTuyeckas padora Ne 12«[lapaienbHOCTb NPSIMBIX U MIIOCKOCTEN. 2
IPOCTPAHCTBeE. 35 | 7. llepneHAMKYNSIPHOCTh MPSAMBIX U TJIOCKOCTEH. 2
36 | 8. IleprieHAMKYJIIsIp ¥ HAKJIOHHAS. YTOJ MEXAY MPSIMOKM M TIOCKOCTBIO. 2
37 | 9. Teopema o Tpex mepreHIuKyIsipax. 2
38 | 10.ITpakTnyeckas padora Ne 13 «Teopema 0 Tpex MepHEHIUKYIIIPAXY. 2
39 | 11. IByrpannstii yroi. [lepneHIMKYISPHOCTD JTBYX IJIOCKOCTEH. 2
40 | 12. IlpakTdeckasi padora Ne 14 «[lepreHIuKyJIIpHOCTh B IIPOCTPAHCTBEY. 2
41 | 13. 'eomeTpuyecKue MPeoOdpa3OBaHus IPOCTPAHCTBA. 2
42 | 14. IlpakTuyeckasi padora Ne 15 «[IpsiMbIe U TIIOCKOCTH B TIPOCTPAHCTBE 2
CamocrosTenbHas padoTa 00yJaronuxcsi: IpopadoTKa KOHCIIEKTOB 3aHATUMN, PEIICHHE 3a/1a4, U3YICHUE 6

y4eOHBIX U3JaHUI TI0 MPONACHHBIM TEMaM.

Paznea S. Kopuu, crenenu u jJorapugpmsl.

Tema 8 Conep:xkanue y4eOHOro MaTepuaia 10/6
Kopuu n 43 | 1.Kopuu u crennenu. Kopau HaTypanpHOW CTENEHH W3 YHCIIa M UX CBOMCTBA. 2
CTeleHM. 44 | 2. llpakTnyeckas padora Ne 16 «KopeHb N-0ii CTENEHN U €ro CBOWCTBAY 2

45 | 3. Cremnenu ¢ palMoOHAIBHBIMHA ITOKA3aTEISIMHU, WX cBoMcTBA. CTEIeHH ¢ AeHCTBUTEIHLHBIMH TOKA3aTEISIMU, HX 2
CBOWCTBA.

46 | 4. IIpakTu4yeckas padora Ne 17«CrereHu ¢ parioHAIbHBIME [TOKa3aTeIIMHU, UX CBOMCTBA. CTEeHH ¢ 2
JEHCTBUTENBHBIMU NOKA3aTEISIMH, MX CBOMCTBAY.

47 | 5. UppamnmoHaipHBIE YpaBHEHUS! M HEPABEHCTBA 2

48 | 6.IpakTHueckasi pagora Ne 18 «ppannoHaibHble YpaBHEHNs 1 HEPABEHCTBAY» 2

49 | 7. Crenennas ¢pyukius [IpeobpazoBaHus pallioHATBHBIX, HPPAIMOHAIBHBIX, CTEIIEHHBIX BBIPAKCHHH. 2

50 | 8. KopHu u crenenn 2

CamocTtosarenbHas paboTa 00yJaronuxcs: mpopadoTka KOHCIEKTOB 3aHATHI, pellieHne 3a1a4, N3y4eHue 6

y4eOHBIX U3AaHUMN M0 MPOUIECHHBIM TEMaM.

Tema 9 Cojaep:kanne y4eGHOTo MaTepuasa 10/2

Moxa3zareanbnan | 1 | 9. [lokazaTensHas GyHKIHSL. 2
QyHKnus. 52 | 10. IlokazaTenbHble ypaBHEHUSI. 2
53 | 11. IlokazaTenbHble HEPABEHCTBA. 2
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54 | 12. Iloka3aTenbHble HEPABEHCTBA U YPaBHEHHUSI. 2
55 | 13.Cucrembl NOKa3aTeNbHBIX YpaBHEHUH. 2
56 | 14.IMpakTuyeckas padora Ne 19 «[lokazarensHble ypaBHEHHUS 1 HEPABEHCTBA» 2
CamocTrosTenpHas padoTa 00yJaronuxcs: MpopadoTKa KOHCIIEKTOB 3aHSATHH, PEIICHUE 3a1a4, U3y4eHUE
y4eOHBIX M3IaHUH 110 POUJICHHBIM TEMAaM.
Tema 10 Coaep:kanue y4e0HOro MaTepuaia 16/4
Jlorapugmel. 57 | 15.JIorapudm. [IpaBuia aeiictBuii ¢ norapudmamu. [lepexon K HOBOMY OCHOBaHUIO. 2
58 | 16. JleiicTBus C JorapupmMamu. 2
59 | 17. Jlorapudmuueckas GyHKITHUSL. 2
60 | 18. IpakTnyeckas padora Ne 20 «[IpeoOpazoBaHus MOKa3aTENbHBIX M JOrapiu(MUYECKIX BhIPAKEHUN) 2
61 | 19. Jlorapudmuueckrue ypaBHEHHS 2
62 | 20. JlorapudMuyecKre HepaBEHCTBA 2
63 | 21. Jlorapudmuueckre ypaBHEHHUS] M1 HEPABEHCTBA 2
64 | 22.Cucrembl Jiorapu(hMUUECKHX YpaBHEHHN 2
65 | 23.IMpakTuueckas padora Ne 21 «JlorapudmMudeckne ypaBHEHHsI 1 HEPABEHCTBAY 2
CamocrosTenbHas paboTa 00yJaronuxcs: mMpopadoTKa KOHCIIEKTOB 3aHATUMN, PEIICHHE 3a/1a4, U3YICHUE S
y4eOHBIX U3JaHUH 10 MPONACHHBIM TEMaM.
66 | 24.KourpomnbHas pabora «HMToru | cemectpa» 2
Htoro Jlexknuii — 90 yacoB
3a 1 cemectp [IpakTrueckux padbot — 42 yaca
CamocTosATenbHbBIX paboT — 55 yacoB
[IpomexyrouHas arrectanus B popMe IK3ameHa
2 cemecTp 112/56
Pa3znen 6. BekTopbl B NPpOCTPaAHCTBE.
Tema 11 Coaepixanue yuefHOro MaTepuaja 10/6
Koopaunarsl u 67 | 1.IlonsTHe BekTOpa Ha INIOCKOCTH U B pOoCcTpaHcTBE. Bunbl BekTopoB. JlelicTBus ¢ BekTopaMu. Onepanuu Haa 2
BEKTOPBL. BEKTOPaMH.
68 | 2.Pemenne npakTUYECKUX 3a7au. 2
69 | 3. lIpakTuyeckas padora Ne 22 «BeKkTopsl B IPOCTPaHCTBEY 2
70 | 4.Meroa KoopauHAT B IpocTpaHcTBe. lIpsiMoyronpHas cucteMa KOOpAXHAT B IPOCTPAHCTBE. 2
71 | 5. Meron xoopanHaT B mpocTpaHcTBe. KoopauHats! BekTopa. CBsA3b MEKIY KOOPANHATAMH BEKTOpA U 2
KOOPJIMHATAMH TOYEK.
72 | 6.Pemenne 3aga4. KoopauHaTHl 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 «KoopauHatHas mI0cKOCThb. BelunciieHne pacCTOSHUN | TUIOIIAIeH Ha TIOCKOCTH. 2
KonnuecTBeHHbIE pacueTsl».
CamocrosTenpHas paboTa 00yJaroIuXcs: MpopadoTKa KOHCIIEKTOB 3aHATHH, PEICHHE 33/1a4, N3ydeHHE 10
y4eOHBIX M3IaHUH 10 POUJICHHBIM TEMAaM.
Pasznen 7. MHOrorpaHHMKHU M KPYIJble Teja.
Conep:xaHue y4eOHOr0 MaTepuasa 10/6
75 | 1. [lonsiTue MHOTOTpaHHMKA. Ero 351eMeHTHI: BepIIUHEI, peOpa, rpanu. Juaronans. Ceuenue. Boimykibie u 2
HEBBINYKJIbIE MHOTOIPaHHUKH.
76 | 2.Ilpusma. [apannenenumnen 2
77 | 3. [lupamuya. Buael nupamu. 2
Tema 12 78 [ 4.11 Gora Ne 25 Il 2
. [IpakTHyeckasi padora Ne JIOMIA/b MOBEPXHOCTH MHOTOTPAHHUKOBY
MuororpaHHHKH 79 | 5.Cummerpus B ipoctpancTBe. CUMMeTpHsi B KyOe, mapauieenurese, Ipu3Me, MUpaMu/Ie. 2
80 | MpodeccHoHATBLHO-OPHEHTHPOBAHHOE COJIEPKAHHE 2
6.[TpuMepbl CUMMETPHI B TPOQeCcCHH.
81 | 7. IpakTuyeckasi padora Ne 26 «[IpaBuibHbIC MHOTOTPDAHHHKH. 2
82 | 8. IIpakTuyeckasi padora Ne 27 « MHOrorpaHHHKI 2
CamocrosTenbHas paboTa 00yJaronuxcs: mMpopadoTKa KOHCIIEKTOB 3aHATUMN, PEIICHHE 3a/1a4, U3YICHUE 10
y4eOHBIX U3JaHUH TI0 TPONACHHBIM TEMaM.
Tema 13 ConepxkaHue y4eOHOro MaTepuasa 8/2
Tesa BpameHus 83 | 9.1lmmmHap, MUTHHAPHYECKas MOBEPXHOCTb. I11omanp moBepXHOCTH IMIMHAPA. 2
84 | 10. Konyc, koHHYecKast TOBEpXHOCTh. [1710111a/1h TOBEPXHOCTH KOHYCA. 2
85 | 11.Yceuennslii konyc. CeueHue yceueHHOro KoHyca 2
86 | 12. Illap u cdepa, ux ceucHust. B3aumMHoe pacnonokeHre cepsl U IIOCKOCTH, KacaTeabHast INIOCKOCTh K cepe. 2
87 | 13. MpakTuyeckas padora Ne 28 «Kpyrisie Tena» 2
CamocTtosarenbHas paboTa 0OyJaronuxcs: mpopadoTka KOHCIEKTOB 3aHATHI, pellleHre 3a7a4, N3y4eHue 10
y4eOHBIX U3AAHUM 10 MPOMICHHBIM TEMaM.
Tema 14 Conep:kaHue y4eOHOro MaTepuasia 8/10
O0beMBbI TeJ 88 | 14. [TonsTe 00bémMa. OCHOBHBIE CBOMCTBA 00BEMOB Ted. OOBEM MPSIMOYTOIFHOTO MapauIeNeuIea, TPU3MBL, 2
LHMJIMHADA.
89 | 15. lIpakTnyeckas padora Ne 29 «O0bEM NPSIMOYTOIBHOTO MapaJUICN NN d, TPH3MBbI, IIMIMHIPAY 2
90 | 16. O0BeM nHpaMuIBI M KOHYCA. 2
91 | 17. Pemenne 3a7a4 no teMe «O0BEM MUPAMHUJIBI U KOHYCA 2
92 | 18. lIpakTuyeckas padora Ne 30 «O0bEM nupaMuIpl U KOHYCa» 2
93 | 19. lIpakTuyeckas padora Ne 31 «O6bEM mapa u mwiomans cepb» 2
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94 | 20. INomobue Ten. OTHOIICHUE TUIOMAACH TOBEPXHOCTEH 1 00hEMOB TOJOOHBIX TEI 2
95 | 21. lIpakTuyeckas padora Ne 32 «3MepeHus B TeOMETPUNY 2
96 | IIpodeccHOHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHIE 2
22. IlpakTHyeckasi padora Ne 33 «lcrons30BaHre KOMOWHAIIMI MHOTOIPAHHUKOB M TEJI BPAIICHHUS B MPAKTUKO-
OPUCHTHUPOBAHHBIX 3aa4axy.
CamocrosTenpHas paboTa 00yJarouIuxcs: MpopadoTKa KOHCIIEKTOB 3aHATHH, peICHHE 33124, U3yUeHHUE 10
y4eOHBIX U3JaHUH 110 MPOMIEHHBIM TEMaM.
Paznen 8. Hayana MaTeMaTH4ecKoro aHaJim3a
Tema 15 Conep:xkanue y4eOHOr0 MaTepuaJa 4/2
Mpenen 97 1. Ipenen nocienoBaTeIbHOCTH. 2
98 2. lpenen GyHKIMK, OCHOBHBIE CBOWCTBA ¥ MTPABUJIA BBIYHCIICHUSI. 2
99 3.IIpakTuyeckasi padora Ne 34 «[Ipenenbi» 2
CamocrosTenpHas paboTa 00yJaronuxcs: mpopadoTKa KOHCIIEKTOB 3aHATHH, PEIICHHUE 3a/1a4, U3YYCHHE YICOHBIX 10
W3JaHUI 10 NPOUJIEHHBIM TEMaM.
Tema 16 Conep:xanne y4ed0HOT0 MaTepuaia 12/10
Ipoussoanas 100 | 4.TToHsiTHe IPOM3BOIHOM (DYHKIINH, €€ TEOMETPHUCCKUI U (PM3UUECKUN CMBICII. 2
101 | 5. IlpaBuna auddepennuposanus. Tabnua npou3BoaHbix. JuddepeHiinpoBanue CI0KHBIX QYHKIIUH. 2
102 | 6. IpakTuyeckas padora Ne 35«/luddepeHiupoBaHne BRIPAKECHUI 2
103 | 7.'eomeTpryuecKuii M GU3NIECKUI CMBICT TTPOHU3BOTHOM 2
IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COlep:KaHMe 2
104 | 8 IpakTHueckas paGora Ne 36 «Du3uueckuii CMBICI IPOM3BOIHON B MPOMECCHOHATBHBIX 331a4aX).
105 | 9. MccnenoBaHue 3IIeMeHTAPHBIX (DYHKITNI HA MOHOTOHHOCTh M TOYKH IKCTPEMyMa. 2
106 | 10. MccnenoBanme ineMeHTapHbBIX (YHKIHUK HAa HanOOJbIIIee U HAWMEHbIIIee 3HAaY€HHE C TOMOIIBI0 TPON3BOTHOMN 2
107 | 11. IlpakTuyeckas padora Ne 37 «HaunbornpIiee 1 HanMeHbIIee 3HaYeHNE (YHKIIMHA HA OTPE3Ke) 2
108 | 12. IlpuMeHeHMEe MPOU3BOIHON K MICCIEOBAHIIO PYHKIINI 1 TOocTpoeHuto TpadukoB. [IponsBoanabie 0OpaTHOH U 2
KOMIO3HUIIAH (DYHKITHH.
109 | 13. IlpakTHyeckas padora Ne 38 «lIpuMeHeHre TPON3BOIHON K UCCIIEOBAHUIO (PYHKITHIT M TOCTPOSHHUIO 2
rpaduKoB»
110 | IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IEPsKAHUE 2
14. Mpaktuyeckas padora Ne 39 «HaxoxaeHne ONTHUMAIFHOIO pe3ylibTaTa C MOMOIIBI0 TPOM3BOJHONW B
MIPaKTUIECKUX 3a/a9axy.
CamocTosarenbHas paboTa 0Oy4aronuxcs: npopadoTka KOHCIIEKTOB 3aHIATUH, pelIeHHe 3a/1a4, U3ydeHHe YIeOHbIX 10
W3JaHUMN 110 POMJECHHBIM TEMaM.
Tema 17 Conep:xaHue y4eOHOro MaTepuaJa 12/6
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Hurerpan u ero | 111 1.ITepBooOpa3nas. HeonpeneneHHbIN HHTErpaL. 2
npUMeHeHHe 112 | 2. CnocoObl HaXOXKJICHHSI HEOIIPEICICHHOT0 MHTErpaa 2
113 | 3. IpakTHyeckas padora Ne 40 «CriocoObl HAXOKICHHUST HEOMTPEETICHHOT0 HHTErPaIay 2
114 | 4. Onpenenennsbiii naTerpan. Popmyna Hetorona-JlelOHuIa. 2
115 | 5. BeluncieHus OnpeaeIeHHOrO HHTErpaa. 2
116 | 6.JTpakTuueckasi padora Ne 41 «BpruncieHus: onpeaeIcHHOr0 HHTErpaiay 2
117 | 7.I'eomerpuueckuii cMbICHT orpeneneHHoro uarerpana. ®opmyna Hetotona - JleliOnua. Pemenue 3anayd Ha 2
NpUMEHEHHE HHTErpalia JUlsi BRIYUCIICHUs] GU3MUECKUX BETHYMH U IUIOMIAJIeH
118 | 8. Pemnrenue 3a1a4 Ha NpUMEHEHHS WHTErpasia B PU3HKE H TEOMETPUHU 2
119 | IIpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/IEP/KAHUE 2
9.lpakTHyeckas padota Ne 42 «Penienne 3a7ja4 Ha PUMEH EHHE HHTErPajiay
CamocrosTensHas paboTa 00yJaronuxcs: mpopadoTKa KOHCIIEKTOB 3aHATHH, PEIICHHUE 3a/1a4, U3YYCHHE YICOHBIX 10
W3JaHUI 10 NPOUJIEHHBIM TEMaM.
Paznes 9. BeposiTHOCTb M CTATHCTHKA
Tema 18 Conep:xanue y4eOHOro MaTepuaJa 6/-
MHoxecTBA. 120 | 1.ITonsitme MuOXkecTBa. [TomMHOXkecTBO. Onepaliiu ¢ MHOXKECTBAMHU. 2
DJIeMeHTHI IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COACPKAHNE 2
Teopuu rpaoB 121 2.0Omnepanyu ¢ MHOXKECTBAMU. PelieHne mpukiagapIx 3a1aq
122 | 3.Tlonstue rpada. CBs3HbII rpad, AepeBo, UK rpad Ha IIOCKOCTH 2
Tema 19 Conep:xkaHue y4eOHOro MaTepuasia 10/2
Kom6unaropuk | 123 | 4.OCHOBHEIC MOHATHA KOMOMHATOPUKH. 3a/1a4H HA IOJICYCT YHCIIA PA3MCIICHHI, EPECTAHOBOK, COYCTAHHI. 2
a M craTuernka | 124 | S.Pemenne KOMOMHATOPHBIX 38124 2
125 | 6. Cratuctrueckas 00pabOoTKa JaHHBIX 2
126 | 7.Pemenue 3aqa4 Ha mepe0Op BAPHAHTOB. 2
127 | 8. ®opmyna bunoma Hetorona. Tpeyronpauk [lackans. 2
128 | 9.I1pakTuyeckasi padora Ne 43 «DneMeHTH KOMOMHATOPUKIDY 2
CamocTtosarenbHas paboTa oOyJaronuxcs: mpopadoTKka KOHCIEKTOB 3aHATUH, pEIICHHE 3a1a4, U3yUYeHHEe YIEOHbIX 10
W3JaHUHN 110 POMJEHHBIM TEMaM.
Tema 20 Conep:xaHue y4eGHOro MaTepuajia 10/2
J1eMeHThI 129 | 10.Co0bITHE, BEPOATHOCTH COOBITHUS, CIOKEHUE M yMHOKEHHE BeposaTHOCTEN. IToHATHE 0 HE3aBMCMMOCTH COOBITHIA. 2
Teopun 130 | ITpodeccHoHAIBLHO-OPMEHTHPOBAHHOE COJeP:KaHUE 2
BEpOSITHOCTEIA. 11. IlepBruunas o0paboTka CTaTUCTHYECKUX AaHHBIX. I 'paduueckoe ux npencrasienre. Haxoxaenue cpeaHux
XapaKTePUCTUK, HAOII0AaeMbIX JaHHBIX
131 | 12.BepositTHocTh B mpodeccHoHaNbHBIX 3afadax. OTHOCHTENIbHAs YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. 2
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CratucTU4YecKoe onpeaAcCiICHUC BEPOSITHOCTHU. OI_ICHKa BCPOATHOCTHU COOBITHS

132 | 13. JluckperHad cinydaiiHas BEIMYHHA, 32KOH €€ paclpeeleHusl. 2
133 | 14. Knaccudeckoe olpenesieHue BEpOSITHOCTH. 2
134 | 15.I1pakTnyeckas padora Ne 44 «PenieHue 3a1a4 Ha BRIYHCIICHUS BEPOSITHOCTHY 2
CamocrosTenpHas paboTa 00yJaronuxcs: MpopadoTKa KOHCIIEKTOB 3aHSATHH, PEIICHUE 3aa4, U3y4eHUE YIeOHBIX 12
W3JaHUI 10 NPOUJEHHBIM TEMaM.
Paznen 10. YpaBHeHHsI M HEpABEeHCTBA
Tema 21 Conep:xaHue y4eOHOr0 MaTepuaJa 14/6
YpaBHeHus u 135 | 1.PaBHOCHUJIBHOCTh YPaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX PELISHHUS. 2
HepaBeHCTBA 136 | 2.PemeHune Moka3aTenbHbIX, JOrapupMUIECKUX ypaBHEHHH, HEPABEHCTB, CUCTEM. 2
137 | 3. IpakTHyeckas padora Ne 45 PenieHrie nokazaTenbHBIX, JJOTapU(MUUECKUX YPaBHEHUH, HEPABEHCTB, CHCTEM. 2
138 | 4. Pemenne TpUTOHOMETPUYIECKUX YPAaBHEHUI U HEPABEHCTB. 2
139 | 5. Pemmenune panimoHaJIbHBIX, MPPAIIMOHAIBHBIX YPaBHEHHH, HEPABEHCTB, CHCTEM. 2
140 | 6. IpakTHyeckas padora Ne 46 «PerieHue TPUrOHOMETPUYECKIX YPABHEHHUH U HEPABEHCTBY 2
141 | 7. PemieHue ypaBHEHUH U HEPABEHCTB € ITapaMeTpaMHu 2
142 | 8.Ompenenenue Moy, PackpeiTre Momyiis 1o onpeneneHuto. [Ipocreiinmme ypaBHEHUS U HEPABECHCTBA C MOTYJIEM. 2
IIpMeHeHne paBHOCHUIIBHBIX IIEPEXOAO0B B ONPEAEICHHBIX THIIAX YPABHEHHI M HEPABEHCTB C MOIYJIEM.
143 | 9.I1pakTH4eckasi padora Ne 47 «[Ipocreiiie ypaBHSHHS K HEPABEHCTBA C MOIYJIEMY. 2
144 | TIpodeccnoOHAIBLHO-OPUEHTHPOBAHHOE COJAEPsKaHUE 2
10.Pernrenue TEeKCTOBBIX 3a1a4 MPO(ECCHOHATBLHOIO COIEPKAHHSL.
CamocTtosarenbHas paboTa oOyJaronuxcs: mpopadoTka KOHCIEKTOB 3aHATHI, pellieHne 3a1a4, N3y4yeHue yaeOHbIX 10
W3JaHUI 10 MPOUJICHHBIM TEMaM.
IloBTOpEeHUE Conep:xkanue yueOHOro MaTepuaja 8/4
MaTepuaia 145 | 1.IloBTOpeHue MaTepuana (reoMeTpus) 2
146 | 2.JIpakTnyeckas padora Ne 48 «lIpumeHeHre OMTOPHBIX 3HAHUH 110 TEOMETPUI 2
147 | 3.IloBTOopenne MaTepraia (anredpa ¥ Hayaja MATEMAaTHYECKOT'O aHAJIH3A) 2
148 | 4.IloBTopenne MaTepraia (anredpa ¥ Hayaja MATEMATHYECKOT'O aHAJIH3A) 2
149 | 5.01IpakTnyeckas padora Ne 49 «[IpuMeHeHre OMTOPHBIX 3HAHUH 110 anTedpe M MAaTEMAaTHIECKOMY aHAIIA3Y» 2
CamocTtosarenbHas paboTa 00yJaronuxcs: NpopadoTka KOHCIEKTOB 3aHATHI, pellieHne 3a7a4, N3y4eHue yaeOHbIX 10
W3JaHUM 110 IPOMJEHHBIM TEMaM.
150 | 6.ltoroBast KOHTpOIBbHAS paboTa 2
Hroro Jlexuuii — 112 yacos

3a 2 cemecTp

[IpakTudeckux padbot — 56 yacos
CamocTosiTenbHbIX paboT — 112 yacos

NupuBunyans-

TemMaTuuecKuil IJIaH BBIITOJHEHUS WHINBUAYAJILHOTO IPOCKTA (HpI/I HaJIM4nun 06yqa}0mnxc;{, BBI6paBIJ_II/IX TCMY
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HBIA IIPOEKT
(npenmeToM He
SIBJISIETCS)

WHIMBUIYAIILHOTO MPOEKTA M0 YaeOHOMY IpeaMeTy «MaremMaTukay):

- BEIOOD TEMBI IIPOEKTA;

- opmynrpoBaHKE TEMBI MPOEKTA U 0O0OCHOBAHHE €€ aKTYyaJIbHOCTH;

- OTIpeJICNICHHE 1IeJIh PaboThI, POPMYIUPOBAHUE 3a/1a4;

- BBIJICJICHHE 00BEKTa U MpeIMeTa MPOSKTHON pabOTHI;

- COCTaBJICHHE TIJIaHA UCCIICIOBAHUS;

- IIOUCK UCTOYHHKOB I10 TEMEC HCCJIICJOBaHUSI,

- paboTa ¢ pasTUYHBIMH HCTOYHUKAMU, ITUTHpOBaHHE, odopmieHue OubIMorpaduueckoro cmmcka, 0030p
(akTHyeCKOro MaTepuana;

- BBIOOp W NMPUMEHEHHE Ha MPAKTUKE METOJIOB MCCIIEIOBATEIBCKOM JEATEIIbHOCTH, COOTBETCTBYIONIMX 3a7adaM
WCCIIeIOBaHUS;

- cOOp U cucTeMaTH3allusl TaHHbIX;

- IPOBE/IEHNUE OTIBITOB, U3MEPEHUI, OMIMCaHNE PE3YIbTATOB HAOMIOCHUHN U UX OOBSICHEHHUE;

- 00paboTKa, CTPYKTYpHUPOBAHNE U aHAIN3 TIOJYYCHHBIX PE3yIbTaTOB;

- o(hopMIIeHHE TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX PE3YIbTATOB MPOEKTHOM eATEIbHOCTH;

- opopmieHUE TIPOEKTHON PAOOTHI;

- MOJTrOTOBKA K 3aIlIUTE MPOEKTa;

- 3aIIMTa IPOEKTA.

TeMbl HTHAMBUYATBHBIX TPOCKTOB O Y4eOHOMY mpenMeTy «MareMaThKa:

1. KoMIuiekcHbIE YiCia U UX poJib B MaTEMATHKE.

2. Cunycouia BOKpyr Hac.

3. Benukue MaTeMaTUKU IPEBHOCTH

4. Benukoe uckycctBo 1 xu3Hb Jxeposnamo Kapaano.

5. 'eoMeTpuyueckre MOJIETIU B €CTECTBO3HAHUM.

6. 'eomeTpust EBkinaa kak neppasi Hay4Hasi CUCTEMa.

7. 'eometpust JIobaueBCKOro

8. 'eomeTpuss MHOTOTpaHHUKOB

9. I'padmyeckuii METO pelICHUST TPUTOHOMETPHYSCKUX YPaBHEHUH U HEPaBEHCTB.
10. I'paduueckuii moaAX0 K PEIICHUIO0 HEKOTOPBIX TPUTOHOMETPHUECKUX YPABHEHHIA.
11. I'paduku 3nmemeHTapHbIX GYHKIHA B pUCYHKAX

12. JlnohaHTOBBI ypaBHEHUSI.

13. 3aragku nupaMuibl
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

3arajiounbie TpaUKH TPUTOHOMETPHUYECKUX (PYHKIUH.
3arasounbie TpapuKu

3amMmeuaTebHbIC HCPABCHCTBA, UX 000CHOBAHME U IIPUMCHCHUC.

Benukne MmaTeMaTUKH U UX BEJIMKHE TEOPEMBI.
3ameuaTesbHbIE MATEMATUYECKUE KPUBBIE: PO3bI U CIIUpAJIH.
3os0Tas nponopuus

N3mepenne BBICOTHI 3aHUST HEOOBIYHBIM CITIOCOO0OM
MHoroymkas CHMMETpPHUSI B OKpYKaroIlleM Hac MUpe
[TapkeTsl, MO3anka U MaTeMaTHueckuii Mup Mapuyca Duiepa
3arafouHblii MUp (ppakTanoB

JlorapuMbl BOKpYT HAC

[Toctpoenue rpadukoB PpyHKIMI, coaepx aux MOIYb

Bce 3aranku n npumenenue byteuiku Knelina.
I'eomeTrpuueckue GopMbl B HCKYCCTBE.

I'padbl 1 ux Ucnonb30BaHUE

I'padbl 1 ux npuMeHeHNe B apXUTEKTYype.

3araaku [ukmonasl.

[IpomexyrouHas aTrrectanus B popmMe IK3ameHa

Bcero

458
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3. YCJOBUS PEAJIN3AILIMUA PABOYEN MIPOT'PAMMBI YYEBHOI'O
NMPEJIMETA <MATEMATHUKA»

3.1. TpeGoBanusi K MHHMMAJIBHOMY MATEPUHAIBLHO-TEXHUYECKOMY
o0ecre4eHHI0

Peanuzauust paGoueil mporpamMMmbl yuyeOHOro mpeaMera TpeOyeT Haluuus
y4eOHOIr0 KaOWHETa MaTEMATUKHU.

OcHameHHOCTh  y4e0HOro KaOWHeTa: T[OCAJOYHBIE MecTa A
oOydaromuxcs, paboyee MECTo MpenoaaBarelis, 10cka yueOHas, CTeH/Abl, TaOJIULIbI,
MOJIENTM TEOMETPUUECKUX TeJl, yUeOHO-MeTOANYecKasi JOKYMEHTALIHS

3.2. UndopmanuoHHoe odecrieueHne 00ydeHust

Jns  peanuzanuu  mporpaMmbl  OMOIMOTEUHBIM (GOHA 00pa3oBaTEILHON
OpraHu3alliid WMEeT TIeUaTHble W/ WIM DJICKTPOHHBbIE 00pa3oBaTeIbHBIE U
UH(OPMAIIMOHHBIC PECYPCHI:

o Jlanasn, A. A. Maremaruka : yueOHuk / A.A. lanasn. — 3-e u3a., UCIp. U JIOIL.
— MockBa : UH®PA-M, 2023. — 544 c. — (Cpennee npodeccHOHAITBHOE
obpazoBanue). — ISBN 978-5-16-012592-3. — Texkct: 251eKTpOHHBIA. — Pexxum
noctyna: https://znanium.com/catalog/product/1891827

o Jlamasa, A. A. COopHHK 3aJad 10 MaTeMaTHKe : yuyeOHoe mocobume / A. A.
HNanmasa. — 3-¢ m3a. — Mocksa : ®OPYM : UHOPA-M, 2021. — 352 c. —
(ITpodeccuonansuoe odpaszosanme). — ISBN 978-5-91134-803-8. — Texkcr :
3JICKTPOHHBIMN. Pexxum JIOCTYyTIA:
https://znanium. com/cataloq/product/1362444

e [Oxno, H. C. Marematuka : yaeOnnk / H.C. FOxno. — Mockpa : UHOPA-M,
2023. — 204 c. — (Cpenmaee mpodeccuoHanpbHoe oOpa3zoBanue). — DOI
10.12737/1002604. — ISBN 978-5-16-014744-4. - TekcT : DJACKTPOHHBIA. —
Pexwum nmoctyna: https://znanium.com/catalog/product/1906092

e bapnymkun, B. B. MaremaTuka. D71eMeHTHI BBICIIICH MaTEMaTHKH : YICOHHK : B
2 Tomax. Tom 1 / B. B. bapaymxkun, A. A. IIpokodbeB. — Mocksa : KYPC :
NHO®PA-M, 2021. — 304 c. — (Cpennee npodeccruoHaabHOe 00pa3oBaHue). —
ISBN 978-5-906923-05-9. — Tekct : snexkTpoHHBIA. — Pexum moctyma:
https://znanium.com/read?id=372717

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

e [llumoga, JI. 1. MaTtemartuka : yueoHoe nocodue / JI.W. Illunosa, A.E. [IIunos.
— MockBa : UH®PA-M, 2020. — 238 c. — (Cpennee npodeccrnoHanbHOE
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oOpazoBanue). — ISBN 978-5-16-014561-7. — TekcT : 3neKTpOHHBIN. — Pexxum
nocryma: https://znanium.com/read?id=359850

Martemarunka : yueOHoe mocooue / M. M. Uepnenos, H. b. Kap6auunckas, E. C.
Jle6enena, E. E. Xaputonosa ; moa penakuueit M. M. UepreroBa. — 3-¢ U3z, —
Mocksa : Poccuiickuid roCyJapCTBEHHBIM YHUBEPCUTET NpaBocyaus, 2022. —
336 c. — ISBN 978-5-93916-959-2. — Texkct : 37eKTpOHHBIN // DIEKTPOHHBIM
pecypc uudpoBoit oopazopatensHOM cpeasl CIIO PROFoOpaszoBanue : [cait].
— Pexxum pocryma: https://profspo.ru/books/122921

A6nynnuna, K. P. Marematuka : yueOnuk mis CIIO / K. P. AGnynnuna, P. I'.
MyxameraunoBa. — CapatoB : [IpodobpazoBanue, 2021. — 288 ¢. — ISBN 978-
5-4488-0941-5. — Tekct : 3AEKTPOHHBIN // DIEKTPOHHBIN pecypc HUGPOBOH
obpazoBatenbHOll cpenbl CIIO PROFobpaszoBanue : [caiit]. — Pexxum mocryma:
https://profspo.ru/books/99917
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4. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O ITPE/IMETA «<MATEMATHUKA»

KOHTpOJIB 1 OLCHKA pC3YyJIbTAaTOB OCBOCHMUA y‘IC6HOFO npeaMETa OCYMCCTBIIACTCA IMPEIOAABaATCIICM B IIPOLCCCE bTCKYIICTO
KOHTPOJIA IpHU HNPOBCACHUN IPAKTHYCCKUX 33.H$ITPII>1, TCCTUPOBAHUA, a4 TAKKC BBIITOJTHCHUSA O6y‘laIOIHI/IMI/IC$I NMHAWBUAYAJIbHBIX
SaHaHHﬁ, ITPOCKTOB, HUCCIIeAOBaHUM.

Hrorosoit hopmoii MPOMEKYTOUHOM aTTECTALIMH SIBIISIETCS] DK3aMEH.

4.1. TInanupyemble pe3ysibTaThl OCBOEHHMs 0011e00pa3oBarenbHON auctuuIuinHbel B coorBeTcTBUU ¢ OI'OC CIIO u Ha

ocHoBe ®I'OC COO.

Kox u HamMeHOBaHuUe
GopMupyeMbIX KOMIIETEH U

Ilnanupyembie pe3yabTaThl 0CBOCHUS M CIUIIMHBI

Oo0mme

JAucuuninmHapHblie (MpeaMeTHbIe)

OK 01. Beibupats criocoObt
peneHus 3a1aq
mpodeccroHaIbHON

e TeIbHOCTH TPUMEHUTEIBHO
K pa3JIMYHBIM KOHTEKCTaM

B vactu TpymoBOro BoCIiuTaHMsL:
- TOTOBHOCTH K TPYAY, OCO3HaHHE IEHHOCTH
MacTepCTBa, TPYIOIO0HE;

- WHTEpEeC K pa3IMYHBIM chepam
npodeccuoHABHOI eI TeIbHOCTH,

OsgunasieHne YHUBEPCATbHBIMH y4eOHBIMU
MIO3HABATEIILHBIMH JCHCTBUSMU:

a) 0a30BbIC JIOTUYECKHE JICHCTBUS:

- CaMOCTOSITEIIBHO bopMynrpoBaTh u
aKTyaJH3HpOBaTh MPOOJIEMy, paccMaTpHBaTh ee
BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBCHHBIH NPHU3HAK WIN
OCHOBAHHWS JUId CpaBHEHHS, Kilaccuukanmuu u
0000ILIEHNS;

- ONpeNeNsATh IeNId  JACATEIbHOCTH,
rapaMeTpbl ¥ KPUTEPUH UX TOCTHUKCHHUSI,
- BBIBIIATh 3aKOHOMEPHOCTH W MPOTHBOPEYHS B

3aaaBaTb

-BIIAJICTh METOJaMHU JOKa3aTeNbCTB, AITOPUTMAMH PEIICHHUS
3aja4; yMeHHe (OpMYNIHMpOBAaTh OINpPEACICHHS, aKCHOMBI U
TEOPEMBI, TPUMEHSTH HX, IPOBOJHUTH JI0Ka3aTENbHBIC PACCYKICHUS
B XOJIC peIICHHS 3a/1a4;

- YMeTh OIEpPHPOBATh IMOHATHSIMHU: CTEICHb YHCIA, JIorapudm
9HCa;  YMEHHE  BBINONHATH  BBIYHCICHHE  3HAUCHHH |
npeoOpa3oBaHus BBIPAKCHHH CO CTENECHAMH W Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHATEHBIX BBIPAKCHHIA,

- yMeThb  ONEpUPOBaTh  MOHATUSAMH:  PALUOHAIBHBIC,
UppaOHATbHBIC, TOKa3aTebHbIC, CTCIICHHBIC, JIorapu(MuIecKue,
TPUTOHOMETPHUYCCKHE YPABHCHHUS M HEPABCHCTBA, HX CHCTEMBIL,

- yMeThb OIEpUPOBaTh MOHATHAMH: (QYHKIMS, HepepbIBHAS
(GyHKIMS,  NPOM3BOAHAs,  HEepBOOOpa3Has,  ONpPEACICHHbIH
UHTErpaj; yMeTh HAaXOIUTh IPOU3BOIHBIC  AIIEMEHTAPHBIX
(GyHKIMI, HCMONB3ys CIPAaBOYHBIE MAaTEepHalbl; HCCIEAOBATH B
npocTeHIuX ciaydasx (GYHKIUH HAa MOHOTOHHOCTb, HAaXOAWUTh
HauOOJIbIINE W HAaWMEHbIIWE 3HA4YeHUs (QYHKUIUH; CTPOUTH
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pacCMaTpUBACMBbIX SABJICHUAX,

- BHOCUTb KOPPEKTUBLI B JACATCIIbHOCTb, OLICHNBATD
COOTBETCTBHE pPE3yJbTaTOB IEJSIM, OICHUBAThH
puUCKHu HOCJ’ICI[CTBI/II\/’1 JCATCIIbHOCTH,

- pa3BUBaThb KPEAaTHBHOC MBIIUJICHUC ITPpU PCHICHUU
KU3HEHHBIX TIPo0IeM

0) 0a30BBIC UCCIICIOBATEIBCKUE JCHCTBUS

- BJIQJIETh HABBIKAMH y4eOHO-HCCIIEIOBATENILCKON 1
HpOCKTHOI\/’I ACATCIIbHOCTU, HABbIKAMU Pa3pCHICHUSA
npooJem;

- BBIABJIATH INPUYUHHO-CICACTBCHHLIC CBA3U U
AKTYAJIM3UPOBATh 3a7a4y, BbIABUI'aTb TUIIOTE3Y €€
peuicHuA, HaXO0aAUuTh APryMCHThBI JUTS
JIOKa3aTeNIbCTBA CBOUX YTBEP)KICHHUH, 3ajaBaTh
IapaMeTpbl U KPUTEPUU PELLIEHUS;

- aHAIN3HUPOBATh IOMYYCHHBIE B XOJE€ PpEIICHUS
3aauil  pe3yibTaThl, KPUTUYECKH OLEHHBATh HX
JOCTOBEPHOCTh, MPOTHO3MPOBAaTh HW3MEHEHHE B
HOBBIX yCJIOBHSIX;

-- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO H
MIPAKTUYECKYIO 00JIaCTH JKU3HEAEATEIIbHOCTH;

- yYMeTh MHTETPUPOBaTh 3HAHUS M3 PaA3HBIX
MIPEIMETHBIX 00JIaCTel;

- BBABMraTb  HOBBIE  HJICH,

OpPHUTHHAJIBHBIE TTOIXO/bI U PEIICHUS;
U CIOCOOHOCTh  HMX  HCIONB30BaHHA B
MMO3HABATENILHON M COLUAIBHON TPAKTHKE

npeniaraTh

rpapukd  MHOTOWIEHOB C  HCIOJB30BAaHMEM  ammapara
MaTeMaTU4YeCKOr0 aHaJIW3a; IPUMEHATh IIPOU3BOAHYIO IIPHU
pelmieHMH  3amad Ha  JABWOKCHHE,  pellaTh  IIPAaKTHKO-

OPUEHTUPOBAHHbBIE 3a/Jaud Ha HaWOONbIIME U HaUMEHbIIHNE
3HA4YEHHUs1, Ha HAXOX/I€HUE ITyTH, CKOPOCTU U YCKOPEHHUS;

- YMEThb ONEpPHpPOBaTh MOHATUSAMM: palMOHATIbHAS (QYHKIHS,
noKasaTtenbHas QyHKLUs, CTeNeHHas (QyHKUHMs, Jorapudmudeckas
(GyHKIUSA, TPUTOHOMETpPHUECKHE (QYHKLIUHU, OOpaTHbIE (YHKIIUY;
YMEHHUE CTPOUTH TIpaUKu H3Y4EeHHBIX (QYHKIUH, HCIIOIB30BaTh
rpaduKu pU U3y4EeHHUH MIPOLIECCOB U 3aBUCUMOCTEH, MPU peIIeHUH
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U 3a]a4 U3 peaIbHON KU3HU;
BBIpaKaTh (hopMyIamMu 3aBUCUMOCTH MEXIY BEIMUMHAMH,

- YMETh pelIaTh TEeKCTOBBIE 33Ja4Y pa3HbIX TUIOB (B TOM YHCIIE
Ha TIPOLEHTHI, JOJIM WM YacTH, Ha JBI)KEHHUE, paboTy, CTOMMOCTh
TOBAapOB M YCIYyr, HAJOTH, 3aJayd U3 O00NacTH yIpaBlIeHUs
JUYHBIMU U CeMeIHbIMU (DMHAHCAMH); COCTABIATH BBIPAKEHMUS,
ypaBHEHMs, HEPAaBEHCTBA U MX CUCTEMBI I10 YCIOBHIO 3aJayH,
HCCIIe0BaTh HOJIy4YEHHOE pelieHue u OLICHUBATb
IpaBAONOJ00HOCTh PE3YIIBLTATOB;

- YMETb OINEPUPOBATH IMOHATHAMHU: CpeAHEe apHu(pMETHUECKOE,
MequaHa, HauOojblllee W HaUMEHbIIEe 3HAUCHMs, pa3Max,
JMCHepCHs, CTaHIapTHOE OTKJIOHEHHE 4YUCIIOBOTrO Habopa; yMeEThb
U3BJIEKaTh, UHTEPIPETUPOBATh MHGOPMALIUIO, MIPEJCTABICHHYIO B
Tabnunax, Ha Auarpammax, rpadukax, OTPakarollylo CBOICTBa
peanbHBIX MPOLECCOB U SBICHUH; MPENCTaBIATh MH(OPMAIHIO C
IOMOILBI0 TaONUI] W JUarpaMM; HCCIEIOBaTh CTATHCTHUYECKUE
JaHHBIC, B TOM 4YHCJE C MPUMEHEHHEM IpapUyecKUX METOIOB U
3JIEKTPOHHBIX CPEICTB;

- YMETb ONEPUPOBATH MOHATHAMU: CIY4aiHbINA OIBIT U CIydaiiHOe
COOBITHE, BEPOSTHOCTh CIy4aHOrO COOBITHS; YMEHHE BBIUHCIATH
BEPOATHOCTh C  MCHOJNb30BaHMEM TIpadUUecKuX  MeETOMOB;
OPUMEHATh (OPMYJbl CIOKEHUS U YMHOMXKEHMS BEPOATHOCTEH,
KOMOMHATOpHbIE (aKkTbl M (OpMyJbl INpPU PEHICHUU 3a]ay;
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OLIEHMBAaTh BEPOATHOCTH pEAIbHbIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHBIMH  BEJIMYMHAMM;, YMEHUE NPUBOJUTH IPUMEpPHI
IMPOSABJICHHUA 3aKOHa OO0JIBIINX quceia B MMPUPOAHBIX n
OOILIECTBEHHBIX SABJICHUAX;

- YMCTb OIEpHUPOBATH IOHATHUAMU: TOUYKA, IpsMasd, IJIOCKOCTb,
IIPOCTPAHCTBO, [BYTPaHHBIA YroJI, CKPEIIMBAIOIIMECA IPSMBIE,
NapauIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH,
YroJI MEXy MPSIMBIMH, YroJ MEKIY IPSIMON M IJIOCKOCTBIO, Yrojl
MCXKAY IJIOCKOCTAMHU, PpPaCCTOAHUEC OT TOYKHM OO0 IUIOCKOCTH,
pacCToOsIHUC MCEKAY MPAMBIMU, PACCTOSAHUEC MECKAY IJIOCKOCTIMMU,
YMEHHUE HCIIOIb30BaTh MPH PEIICHUH 3aqad M3y4YeHHbIE (aKThl U
TCOPCMbI TUIAHUMETPUH, YMCHHE OLCHUBATH PA3MCPLI 00BEKTOB
OKPYXKAIOIIEro MUPa;

- YMCTb OICPUPOBATH TMOHATUAMH: MHOI'OI'paHHUK, CEUYCHUC
MHOTOTpaHHHKa, KyO, Napaijenenunesn, Opu3Ma, HpaMuja,
burypa U MOBEpPXHOCTH BpaIICHUS, IUIMHAP, KOHYC, map, chepa,
cedeHuss (UTYpHl BpalmleHUs, TUIOCKOCTh, Kacaromascs cdepsl,
IIMHIPA, KOHYCA, IUIOMAIh MOBEPXHOCTH IMHPAMHUJBI, MPU3MBI,
KOHyca, IWIMHApa, IUomaab  cepbl, o0bem  KyOa,
OpPSMOYTOJIBHOTO  HapaJulelieNuIe/la,  IMHPAMUJABL,  [PH3MBL,
IIMHIpA, KOHYyCa, [Iapa; YMEHHe W300pakaTb MHOTOTPAaHHUKH U
NOBEPXHOCTH BpANICHUS, WX CEYCHHS OT PYKH, C MOMOIIBIO
YEepPTEKHBIX HHCTPYMEHTOB W JJIEKTPOHHBIX CPEACTB; yMCHUE
pacno3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE PAclO3HABATH
HpaBUIbHBIC MHOTOIPAHHUKH;

- YMETh OIEPUPOBATH MOHATHUSMH: JIBH)KCHHE B IPOCTPAHCTBE,
nomo0HbIe (UTYypbl B HPOCTPAHCTBE, HCIIOJIb30BATh OTHOILICHHE
IUTONIAZied TMOBEPXHOCTeH H 00BeMOB MONOOHBIX (uryp mnpu
peLIeHUY 3a/1a4;

- YMETh BBIYUCISTH TEOMETPHYECCKUE BEIUYUHBI (IJIHHA, YrOJ,
IUIOMIA/b, 00BEM, IUIONIA(b TTOBEPXHOCTH), UCTIONB3Ys N3Y4CHHBIC
(bOpMYITBI U METOJIBI;

- YMETb ONEpPHPOBATh MOHATHUSAMH: MPSMOYroJbHas CHCTEMA
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KOOpJIMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA,
CKJIIPHOE MPOM3BEIEHHE, Yol MEeXAy BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCII0; HAXOAUTH C TOMOILBIO
U3YyUYCHHBIX (POpMYs KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHUE
MEX]Ty IBYMsI TOUKaMH;

- YMETb BBIOMPATh MOAXOSIINI N3YYEHHBIH METOJ] JUIsl PeLICHUS
3a7la4yM, paclo3HaBaTh MaTeMaTHyeckue GakThl U MaTeMaTH4eCcKue
MOJIENT B IPUPOAHBIX U OOIIECTBEHHBIX SBICHHSX, B HCKYCCTBE;
YMEHHE TPUBOIUTH INPUMEPHl MaTeMaTHYeCKHX  OTKPBITHH
POCCHUICKOM U MUPOBOI MaTeMaTH4YeCKOM HAYKH.

- YMEThb ONEpPHpPOBATh MOHATHSAMM: OINpEAEICHUE, AaKCHoMa,
TEeOpeMa, CJIEJICTBHE, CBOICTBO, NPHU3HAK, JI0OKA3aTEIbCTBO,
paBHOCHUIIBHBIE (DOPMYITUPOBKH; YMEHHE (OPMYIHPOBATH OOpaTHOE
U TPOTHBONOIOXHOE YTBEPXKICHUE, HPUBOAUTH MPUMEPHI U
KOHTPIIPHUMEPHI, UCIIOIB30BaTh METO/] MAaTEMaTUYECKON MHIYKIINN;
NPOBOAWTH JIOKA3aTeIbHBIE PACCY)KICHHS NpPU DPEUICHUH 3a7ad,
OLIEHUBATD JIOTHYECKYIO PABHILHOCTD PacCyKACHUH;

- YMETh ONEPUPOBATh MOHATHUSIMH: MHOXECTBO, MOJMHOXECTBO,
olepany HaJ MHOXXECTBAMHU; YMEHHE HCIOJIb30BATh TEOPETHKO-
MHO)KECTBEHHBII amnmapaT Ui ONMUCaHHUS PEalTbHBIX MPOIECCOB U
SBIICHUW TPU pEIIeHHH 33734, B TOM YHUCIIE M3 APYTrUX y4eOHBIX
IPEIMETOB;

- YMEThb ONEepUPOBATH MOHATHUAMU: Tpad, CBA3HBIN Tpad, IepeBo,
UK, Tpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh M OMHCHIBATH Ipadbl
pPa3NUYHBIMH CIIOCOOAMH; HCIONB30BaTh Tpadbl NMPH pelIeHUU
3ajay;

- yMeTh CBOOOJHO ONEPUPOBATH MOHSATHSIMHU: COYETAHHE,
NEepeCTaHOBKA, YUCIIO COYETAaHHWH, YHCIO MEPEeCTaHOBOK; OWHOM
HpioTOHa; yMeHHME TpPUMEHSITh KOMOWHATOpHBIE (aKTBl U
paccyKaeHus Ul pelIeHus 3a/1ay;

-yMETh OIEPUPOBATh TMOHATUSMH: HATypalbHOE YHUCIO, IEN0e
YHCIO0,  OCTaTOK MO  MOAYJIO,  PalMOHAIBHOE  YHUCIO,
UPpallMOHATBHOE YHCJIO, MHOXECTBA HATypalbHBIX, IIEJbIX,
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palMOHANBHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKA  JICTMMOCTH, HAWUMEHBIIMKA OOIMI  JOeTUTeNnh U
HaMMeHbIlIee o0Iee KpaTHOe, aropuT™M EBKIHMIA NpH pelIeHUH
3aJa4; 3HAKOMCTBO C Pa3jIMYHBIMH IMO3UIIMOHHBIMH CUCTEMaMHU
CUHUCIICHUS;

- YyMeTh CBOOOJIHO ONEPUPOBATH MOHATHSIMHU: CTEICHb C LEJIbIM
MoKaszaTelieM, KOPSHb HATypalibHOM  CTENEHH, CTENeHb C
pallMOHANBHBIM  TOKa3aTelieM, CTeNeHb C  JCHCTBUTEIbHBIM
(BemecTBEHHBIM) TIOKa3aTeseM, Jiorapudm yuciia, CHHYC, KOCHHYC
Y TaHTCHC MPOU3BOJILHOTO YHCIIA;

- yMETh OIEPUPOBATh MOHATHUSIMH: TOXISCTBO, TOXICCTBCHHOEC
npeoOpa3oBaHue, ypaBHEHHE, HEPABEeHCTBO, CHCTEMa YpaBHEHUH U
HEPABEHCTB, PABHOCHUJIBHOCTh YPaBHECHUH, HEPABCHCTB U CHCTEM,
paluoHalIbHbIC, WpPPAIMOHAIBHBIC, MOKa3aTe/IbHbIC, CTCICHHBIC,
JorapuMuIecKue, TPUrOHOMETPUYCCKUE YPABHECHUS, HEPABEHCTBA
U CHCTEMBI; yMEHHE pelaTh ypaBHEHHs, HEPAaBEHCTBA U CUCTEMBI C
MIOMOIIBIO PA3IMYHBIX MPUEMOB; peIlaTh YpaBHEHHs, HEpPAaBEHCTBA
U CHCTEMbI C MapaMeTpoM; MPUMEHSTh ypaBHEHHs, HEPABEHCTBA,
UX CHUCTEMBI JUIA pEIICHHs] MaTeMaTHYeCKUX 3a1ady M 3a1ad U3
Pa3IMYHBIX 00JIacTel HAYKU U peabHOH JKU3HH,

-yMeTh CBOOOIHO OINEPUPOBATh MOHATHAMH: T'paduK (QyHKIHH,
oOpatHass (QyHKIHS, KOMITO3UIUS (DYHKIUH, THHEHHAs (QyHKIuS,
KBaZpaTuyHast (yHKUMSA, CTeNeHHas (QYHKIUS C  LeNbIM
mokaszaTelieM,  TPUTOHOMETpHYecKne  (QYHKIMH,  OOpaTHbBIC
TPUTOHOMETPUYECKUE ¢byHKIUY, MOKa3aTenbHas u
norapudmMudeckas QyHKIIMH, YMCHHE CTPOUTh rpaduKu (yHKIIHA,
BBITOJTHATH NTpeo0pa3oBaHus rpadukoB GyHKIIHIA,

YMEHHE HCIONb30BaTh rpadukd (YHKIMA Ui H3y4CHUS
NPOLIECCOB M 3aBHCHMOCTEH MpH pELIeHHH 33734 U3 APYrux
y4eOHBIX TPEAMETOB W U3 peajbHOH JKU3HU; BBIPAXKaTh
dbopMynamMu 3aBHCUMOCTH MEX]Ty BETHYMHAMHU;

yYMEHHUE CBOOOJHO ONMEPHPOBATH MOHATUSIMH: Y€THOCTh (DYHKIIUH,
NEPUOJMYHOCTD ¢$yHKIUH, OrpaHMYEHHOCTD byHKIMN,

39




MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (GYHKLIWH, HauOojbllee U
HaVMEHbIllee 3HaueHUs (QYHKIUM Ha IPOMEXKYTKE; YMEHHE
IIPOBOAUTH HCCIIEI0BAHNE (PYHKIUH;

YMEHHE HCIHONb30BaTh CBOMcTBa M rpaduku (QyHKUMHA A7
pellleHus ypaBHEHHMH, HEpPaBeHCTB M 33Jad C IapaMeTpaMu;
n300pakaTh Ha KOOPJWHATHOM IUIOCKOCTH MHOXKECTBA PEIICHUN
yYpaBHEHUH, HEPABEHCTB U UX CHCTEM;

- yMETh CBOOOIHO OIIepHPOBATH TOHSTHSMH
I0CJIEI0BATEIBHOCTb, apudmeTHIecKas nporpeccus,
reoMeTpuyecKast nporpeccus, 0ECKOHEYHO yOBbIBaroIas
reoMeTpHuecKast nporpeccus; yMeHHe 3a/1aBaTh
HOCIIeIOBATEIIPHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dopmyur;

- YMETh OMEPHPOBATH TOHSATHSIMHU: HEMPEPHIBHOCTh (DYHKIIHH,
acuMITOThl rpaduka (QyHKIMH, TepBasi U BTOpas MPOHM3BOIHAS
GyHKIMHA, TEOMETPUYECKUH W (DU3UYECKUN CMBICT TIPOM3BOIHOM,
nepBooOpasHasi, ONpPEIEICHHbIM HWHTErpal; yMEHHE HaXOJHUTh
acUMIITOTHI TpaduKka QYHKINN; YMEHUE BBIYHCIATH IMPOU3BOIHBIC
CyMMBI, TPOU3BEICHUS, YacCTHOTO ¥ KOMIO3MIWHU (QYHKIIHH,
HAXOJIUTh YpaBHEHHUE KacaTeIbHO! K TpaduKy QyHKITUH;

YMEHHE HCIONB30BaTh IMPOM3BOMHYIO JUIS  HCCIEIOBAHUS
GbyHKIUI, 1715 HAXOXKACHUS HAWITYYIIErO PEIICHUs] B IPUKIIaTHBIX,
B TOM YHCJIE COLMATbHO-I’KOHOMHYECKHX U (PU3MUYECKHX 3aadax,
JUISL ONIPEIEeNICHUsT CKOPOCTH M YCKOPEHHs; HaXOAWUThH IUIOMIaTu U
00beMBbl (UTYp C TIOMOUIbIO HMHTErpaya; IMPHUBOAUTH MPUMEPHI
MaTeMaTu4ecKoro MOJICTUPOBAHUS c MIOMOIIBIO
g depeHInaTbHBIX YPaBHEHUH;

- yMeThb ONEPHpPOBATH TMOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKCHHbIE KOMIUIEKCHBIE YHCIa, MOIYJAb W  apryMeHT
KOMIIJICKCHOTO 4YMCia, (opMa 3amucd KOMIUIEKCHBIX — YHCel
(reomeTpHuuecKasi, TPHTOHOMETPUYECKasl U ajdredpanveckas); yMeTh
NPOM3BOAMTE  apU(PMETHUYECKUE JCHCTBHS C KOMIUIEKCHBIMU
YHUCIAMHU; TPUBOJIUTH NPUMEPHl HCHOIH30BAHUS KOMILJICKCHBIX
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4HCEll,

- yMeTb CBOOOJHO ONEPUPOBATH IOHATUSAMHU: CpEIHEe
apupmeTnyeckoe, MeauaHa, HauOoiblllee W HauUMEHbIIee
3HAUEHUs, pa3Max, AUCHEPCHs, CTAHAAPTHOE OTKIOHEHHE s
OIHUCaHUs YHCIIOBBIX JAHHBIX; yYMEHHE HCCIIE0BATh
CTaTUCTUYECKHE JIaHHble, B TOM 4YHCIE€ C [PUMEHEHHEM
rpadUu4ecKuX METOJOB U 3JEKTPOHHBIX CPEICTB; TIpapUuecKH
UCCIIeI0OBaTh COBMECTHBIE HAOIIONEHUS C IOMOIIBIO JUarpamMm
paccenBaHus U JIMHEHHOU PErpeccuu;

- YMETb HaXOIUTb BEPOSTHOCTH COOBITMH C HCIOIb30BAaHUEM
rpadMUecKuX METO/OB; MPUMEHATH ISl peIICHHs 3a71a4d (pOpPMYIIbI
CIIOKCHMS ¥ YMHOXEHHUS BEpOATHOCTEH, (OpMyly IOTHOH
BeposiTHOCTH, (Gopmyny bepHymmu, komOuHaTopHBIE (AaKTBI U
(GOpMyIIBI; OIIEHHBATH BEPOSITHOCTH PEAIBHBIX COOBITHI; yMEHHE
OIEpUpPOBaTh MOHATUSAMM: CllydaiiHasi BEJIMYMHA, PACHpelesICHUE
BEPOSTHOCTEH, MAaTEMATHYECKOE OXHUIAHWE, MJUCHEPCHS U
CTaHJAPTHOE OTKJIOHEHWE CIy4alHOW BEIMYUHBI, (QyHKIHK
pacupenencHus W IUIOTHOCTH PABHOMEPHOIO, IIOKA3aTeIBHOIO U
HOPMAJIBHOTO PACTIpEACIICHUI; YMEHHE HCHOJIb30BAaTh CBOWCTBA
W3y4EHHBIX PacCIpelNeNeHul U1 pelIeHus 3alad; 3HAKOMCTBO C
HNOHATHSMU: 3aKOH OOJNBIIMX YHCEN, METOAbl BBIOOPOYHBIX
HCCIENOBAaHNN; YMEHHE IIPUBOANUTH IPHUMEPHI IIPOSBICHUSA 3aKOHA
OOJIBIINX YUCET B IPUPOJHBIX M OOLIECTBEHHBIX SBJICHUSX;

- yMeThb CBOOOJHO ONEPUPOBATH MOHATHAMHU: TOYKA, TpsAMasd,
IJIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKHH  Yrod,
IBYTPaHHBI  yroj, TPEXIPaHHBIA yroj, IEpPEeCcEKaroIuecs,
MapaJyIeNbHblEe W CKPEIIMBAIOIIUECS NpPsMbIE, NapaJUIEIbHOCTh U
MEPIEHANKYIIPHOCTh MPSAMBIX M IUIOCKOCTEM, YIroid MEXIy
MPSAMBIMHM, YOI MEXAY HOPSAMOM M IUIOCKOCTBIO, YroJl MEXKIY
IJIOCKOCTSIMHM; YMEHUE MCIOJb30BAaThb NPU pELIEHUH 3a4ad
U3y4eHHbIe (PaKThl U TEOPEMbI MJIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 00BEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHME ONEpUpOBATH
MOHATUSAMU: MHOT'OI'PaHHUK, CEUCHHE MHOTOI'paHHHUKa,
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NpaBWIbHBI MHOTOTPaHHUK, TpU3Ma, NUpamMuaa, ¢urypa u
HOBEPXHOCTh BpALIEHUs, IIIIMHIP, KOHYC, Imap, cdepa, pa3BepTKa
NOBEPXHOCTH, CEUCHHs KOHYCa M IMJIMHAPA, MapajuleNbHBIE OCH
WIN OCHOBAaHUIO, CEUYEHHE IIapa, IIOCKOCTh, Kacaromascs cdepsl,
UINHIpa, KOHYCa; YMEHHE CTPOWUTh CEYEHHE MHOTOI'pAaHHHUKA,
M300pakaTh MHOTOTPaHHHUKH, (DUTYPHI M MOBEPXHOCTH BpAILCHHUS,
UX CEUYCHHUS, B TOM YHCIIE C ITOMOIIBIO DJIEKTPOHHBIX CPEICTB;
yMEHHE TPHMEHSTh  CBOWCTBA  TI'€OMETPUYECKUX  (HTYp,
CaMOCTOSITEIBHO (hOPMYIIUPOBATH ONPENETICHNS H3y9aeMbIX QUTyp,
BBIJIBUTATh T'HITOTE3Bl O CBOMCTBAX M MpPU3HAKaX I'€OMETPUYECKHX
¢uryp, o0OOCHOBBIBATH WIJIM OIPOBEPraTh WX; YMEHHE MPOBOIUTH
Kraccuukanuio (GUTyp Mo pa3iUYHBIM IPH3HAKAM, BBIOJIHSITH
HEo0X0IMMBIE JOITOIHUTEIbHBIE TOCTPOCHYS;

- yMEThb CBOOOIHO ONEPUPOBATH MOHSATHAMU: IUIOMAAL (QHUTYPHI,
0o0beM (uUrypel, BEIMYMHA YIia, pPacCTOSHHE OT TOYKU 0
IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMH,  IUIOMIagh  cepbl, IUIOmaAb  TOBEPXHOCTH
MUpaMUBI, TPHU3MBL, KOHYycCa, IDIMHIApa, o00BeM  KyoOa,
OPSMOYTOIBHOTO  Tapajulelenunena,  MUPaMUAbL,  MPU3MBI,
IWIMH/IPa, KOHYCA, [1apa; YMEHWE HaXOAUTh OTHOLIEHHE 00BEeMOB
MOIOOHBIX UTYD;

- yMeTb CBOOOAHO ONEPUPOBATh NOHATHSIMHU: JIBUXKCHHE,
napajieNnbHBI  TEePeHoc, CHMMETpUsi Ha IUIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT, MpPeoOpa3oBaHUE TOAOOUS, TOAOOHbBIE
¢urypsl; ymMeHue pacrio3HaBaTh paBHbIE M MONOOHBIE (QHUTYPHI, B
TOM 4YHCIEe B TMPHUPONE, HCKYCCTBE, apXUTEKType; yMEHHE
UCTIONIb30BATh reOMEeTpPHUYECKHE OTHOIIICHUS, HaXOJHTb
reOMETPUYECKHE BEIWYMHBI (JUTMHA, Yrojl, IUIOMaab, 00beM) MpH
pelIeHnH 3a/1a4 U3 JAPYTUX Y4eOHBIX NMPEIMETOB U U3 PeabHOM
KHU3HU;

- yMeTh CBOOOJHO OIEPUPOBATH IOHATUSAMH: TNPSMOYTOJIbHAS
cHCTeMa KOOpJAWHAT, BEKTOP, KOOPAWHATHI TOUYKH, KOOPIMHATHI
BEKTOpPa, CyMMa BEKTOPOB, IPOW3BEJCHHE BEKTOpa Ha YHUCIIO,
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pasiIokeHHe BeKTopa IO 0Oa3ucy, CKalsIpHOE IPOU3BEICHUE,
BEKTOPHOE IIPOU3BEJIECHUE, Yroll MEKIAY BEKTOpPaMHU; YMEHHUE
UCIIOJIb30BaTh BEKTOPHBIA M KOOPAWUHATHBIA METOJ JUISl PELICHHUS
reOMETPUYECKHX 3a7ady M 3a7ad JAPYruX Y4eOHBIX IPEAMETOB;
OIlEpUpOBaTh IOHATHUSAMU: Marpuua 2x2 u 3X3, ompeneiauTeib
MaTpULbl, FEOMETPUYECKUI CMBICIT ONPEACTUTENS;

- YMETb MOJEIUPOBaTh pEajbHbIC CUTyallud Ha S3bIKE
MaTEMATUKH; COCTABJIATh BBIPAXKCHUS, YPABHEHMsI, HEPABEHCTBA U
UX CHCTEMBbl IIO YCIOBHMIO 3a/a4M, MCCIEAOBAaTh IOCTPOCHHBIE
MOJIETIM C UCIOIBb30BAaHUEM arlnapaTa anreOpbl, HHTEPIPETUPOBATh
MOJyYEHHBI PE3yNIbTaT; CTPOUTh MATEMaTHYECKHE MOJEIH C

MIOMOILBIO T€OMETPUYECKUX IIOHATUH W BEIMYMH, pelIaTh
CBA3aHHBIE C HUMH [PAaKTUYECKHE  3aJaud;  COCTaBIATh
BEPOSATHOCTHYIO MOJEIb M HUHTEPIPETUPOBATH  IOTYYECHHBIN
pe3yapTar,  pemarb — NPUKIAAHBIE  3aJa4d  CpPEACTBaMU
MaTeMaTUYECKOr0  aHaju3a, B  TOM  YHCIE€  COLIMAIBHO-

9KOHOMHMYECKOT0 M (PU3UYECKOT0 XapaKTepa;

- yMeHHe BBIOMpPATh MOAXOAALIMA METOA ISl PEeIIeHUs 3a/1a4H;
MOHMMaHWEe 3HAYMMOCTH MAaTEMaTUKHA B M3YYEHUU IPHUPOIHBIX U
OOIIIECTBEHHBIX IIPOLIECCOB U SBIICHHUI; yMEHHE paclo3HaBaThb
NpOSIBJICHHE 3aKOHOB MAaTeMaTUKH B  HMCKYCCTBE, YMEHUE
MPUBOJIUTH MPUMEPHl MAaTEMATHYECKUX OTKPBITHH POCCUUCKON M
MHPOBOM MAaTeMaTHYECKON HAYKU

OK 02. Ucnonb3oBath
COBPEMEHHBIC CPE/ICTBA IIOUCKA,
QHAJIM3a ¥ HHTEPIIPETAlUH
nHbOpMaIUH, U
MH(OPMALMOHHBIC TEXHOJIOTHH
117151 BBIMOJTHEHUS 337124
podeccuOHABHOI
NIeITEbHOCTH

B oGnacTy ieHHOCTH HAyYHOTO MO3HAHUS:

- c(OpMHUPOBAHHOCTH MHUPOBO33pEHHUS,
COOTBETCTBYIOLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHOW IPAKTHKH,
OCHOBAHHOI'O Ha Janore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MeECTa B
MOJIUKYJIETYPHOM MUDE;

- OCO3HAHME LIEHHOCTH HAy4YHOW JEeSTEIbHOCTH,
FOTOBHOCTh ~ OCYLIECTBJISITH ~ NPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JIeSITEIIbHOCTD

- yYMEThb ONEepUPOBATh MOHATHUSAMH: pallMOHANbHAs (YHKLUS,
noKa3aTellbHas ¢byHKIUS, CTEIEeHHas byHKIUS,
norapudmuyeckas (QyHKIUS, TPUTOHOMETpUYECKHE (YHKIIUH,
oOpatHble (YHKUWH; YMEHHE CTPOUTh TpaduKd H3Y4CHHBIX
¢byHKIUI, HUCIIOIB30BATh TPAPUKH TPU U3YYEHHUHU IPOIECCOB H
3aBHCUMOCTEH, MpPH PELIIeHWH 33734 U3 JPYTUX Y4eOHBIX
NPEMETOB U 33Ja4 U3 PEANbHOW KHU3HH; BBIPAXKATh (POPMYIaMu
3aBUCUMOCTH MEXIY BEIMUMHAMU;

- YMETh ONEpUPOBATh MOHATUAMU: TOXKJIECTBO, TOXKIECTBEHHOE
npeodpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, cUCTEMa
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VH/IMBUYaJIbHO U B TPYIIIIE.
OBnanenue YHUBEPCAJIbHBIMU
TI03HABATEIILHBIMU JICHCTBUSMU:
B) pabota ¢ nHpopmanme:

- BJIQJICTh HABBIKAMU IOJyYCHUS MHPOPMAIH U3
WMCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSITEIBHO
OCYIIECTBIIATH ITOUCK, aHAJIN3, CHCTEMATH3AIUIO U
WHTEpIpEeTalni0 HHOOPMALIUU Pa3JIMYHBIX BH]IOB
1 GOpM IpeACTABICHUS;

- CO3[aBaTh TEKCTHl B Pa3IMYHBIX (opmarax ¢
ydeTOM Ha3HA4YeHUs WHPOpMAaUN U IIeJICBOU
ayTUTOPHH, BBIOMpas ONTUMAIBbHYIO  (Qopmy
MIPE/ICTAaBICHUS M BU3yalTU3allNH;

- OLEHHMBATH JIOCTOBEPHOCTH, JIETUTUMHOCTH
WHpOpMALlMK, €€ COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaM;

- HCHOJNB30BaTh CPEICTBa WH(GOPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B peIIeHUH
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX U
OpPraHM3allMOHHBIX  3agad ¢  CcoOOMIoJIeHHEeM
TpeOoBaHMI SPrOHOMUKH, TEXHUKHU
0€30IMacHOCTH, THUTHEHBI, PECypcoCOCpeKCHHUS,
NpaBOBBIX M ATHYECKMX  HOPM,  HOpPM
MH(OPMAITMOHHOM 0€30MacHOCTH;

- BJAJEeTh HAaBBIKAMH DPACIO3HABAHHS M 3aIIUTHI
nH(popManuy, WHPOPMAIIMOHHOKH 0€30MacHOCTH
JUYHOCTH

y4eOHBIMU

YPaBHEHUH M HEPABEHCTB, pPAaBHOCWIBHOCTb YypaBHEHMIA,
HEPAaBEHCTB U CHUCTEM, pAalMOHAIbHBIE, WPPALUOHAJIBHBIC,
IIOKA3aTeIIbHBIE, CTEIICHHBIE, Jorapudpmuyeckue,

TPUTOHOMETPHUYECKHE YPAaBHEHHS, HEPAaBEHCTBA U CHCTEMBI;
YMETh pPelIaTh YpaBHEHHUS, HEPABEHCTBA U CHCTEMBI C TIOMOIIBIO
pa3NMYHBIX TIPHEMOB; pellaTh ypaBHEHHs, HEPaBCHCTBA U
CHCTEMBI C MapaMeTpOM; NMPUMEHATh ypaBHEHHS, HEPABEHCTBA,
UX CHCTEMBI JUIsl peIIeHHsT MaTeMaTH4ecKuX 3afad U 3aaad u3
Pa3INYHbIX 00JacTel HAYKH U PeaIbHON JKU3HH;

- yMeTh CBOOOJHO OIEPUPOBATH IOHSATHAMH: JIBI)KCHHE,
napajulelIbHBIl  TIepeHoC, CHMMETpPHS Ha IUIOCKOCTH W B
IPOCTPAHCTBE, TOBOPOT, IpeoOpa3oBaHue Moa0ous, MmoJo0HbIe
¢burypsl; yMeTb pacro3HaBaTh paBHbBIE U MOA0OHBIE (QUTYPHI, B
TOM 4HCJIE B MPUPONE, HCKYCCTBE, AapXUTEKType; YMETh
UCIIONb30BaTh ~ T€OMETPHYECKHE  OTHOLICHUS,  HAaXOAUTh
TCOMETPUYCCKUE BEITUYHMHBI (JUTMHA, Yroj, TUIOMAbh, O00BEM)
OpU pEUIeHUH 337ad W3 APYruxX Yy4eOHBIX IMPEIMETOB U U3
peanpHON KU3HU
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OK 03. IInanupoBats u
[pean30BbIBaTh COOCTBEHHOE
poecCoHaIbHOE U
ITMYHOCTHOE Pa3BHUTHE,
[peANPUHIMATETbCKYIO

e TeIbHOCTD B
npodeccuoHanbHOU chepe,
VCIIONIb30BATh 3HAHHUS 110
(MHAHCOBOM IPaMOTHOCTH B
[Pa3ITMYHBIX )KU3HEHHBIX
CHTYaIIHsIX

B obnactu 1yxoBHO-HPaBCTBEHHOTO BOCITUTAHMS:
-- c¢OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS,
STUYECKOT O TIOBEJICHUS;

- CIIOCOOHOCTh  OLIGHWBaThb  CHUTYaLUI0 U
NPUHUMATh OCO3HAHHBIE PEUICHHs], OPHEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;
- OCO3HaHHWE JIMYHOrO0 BKJIaJa B IIOCTPOCHHE
YCTOHYMBOTO OYyAyIIETo;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTEIISIM
Y (WIK) IpyruM 4YjeHaM CEeMbH, CO3JaHHI0 CEMbU
Ha OCHOBE OCO3HAHHOT'O TPHHSITHS IEHHOCTEH
CEMEWHOW XW3HU B COOTBETCTBHH C TPATULUSIMH
HapoaoB Poccuu;

OBnaseHne YHHUBEPCAIBHBIMH  PETYISATHBHBIMU
JIEWCTBUSAMM:

a) caMOOpraHu3aIus:

- CaMOCTOSITEITEHO OCYIIECTBIISITh
MO3HABATENFHYIO  JICATEIBHOCTh,  BBISBIATH
IPOOJIEMBI, CTaBUTh W dbopmMyTupoBaTh
COOCTBeHHBIE  3amaun B 0Opa3oBaTeIbHOU

JESITEIbHOCTU U )KU3HEHHBIX CUTYyalUsX;
- CAMOCTOSITEJIBHO COCTaBJIATh IUIAH pEIICHUs
npoOJeMbl C y4YeTOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BOBMOXHOCTEH U TIPEIITOYTCHHIA,

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIOCOOCTBOBAaTh (DOPMUPOBAHHIO M TPOSBICHUIO
LIMPOKOW 3pYIUIIMHM B Pa3HbIX 00NACTAX 3HAHUM,
MOCTOSIHHO TIOBBIIIATH CBOW 0Opa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHB;

0) CaMOKOHTPOJIb:

HCIONb30BaTh HpPUEMbI peQIIeKCUU JUIsl OLIEHKU
CHTYalluH, BEIOOpA BEPHOTO PEIICHUS;

- YMETb OLEHUBATh PUCKU M CBOEBPEMEHHO

- YyMEThb  ONEpUPOBATh  IOHATHAMM.  paAlUOHAIBHBIE,
HUPPALMOHAJIBHEIE, IIOKa3aTEIbHBIE, CTEIICHHBIE,
jgorapuMuyeckue, TPUTOHOMETPUYECKHE  YpaBHEHHUS U

HEPABEHCTBA, UX CUCTEMBI;

- YMCTb OHNEpHUPOBATL MNOHATHAMU: MHOI'OIPAHHUK, CCUCHHC
MHOTOTpaHHHKa, KyO, Mapajulelenunen, MpusMa, NHPaMuia,
¢urypa u IOBEpXHOCTh BpallleHHs, LIWJIUHAP, KOHYC, LIap,
chepa, ceuyeHus: GUTypsl BpalleHHUs, IUIOCKOCTh, Kacaromascs
cdepsl, IUINHAPA, KOHYCA, TUIONIA/lb TOBEPXHOCTH MHPAMM/IBL,
IOpU3MBI, KOHYCA, IMJIMHApA, IUIomaas cdepsl, o0beM Kyoa,
OPSMOYTOJIBHOTO — Mapajiesienunena, MNUPAMUIbI, ITPU3MBI,
IWINH/IPa, KOHYCA, I1apa; YMEHHEe U300pakaTb MHOTOTPaHHUKH
M MOBEPXHOCTHU Bpalll€HUA, UX CCUCHUA OT PYKHU, C ITOMOLIBIO
YEPTEXKHBIX HMHCTPYMEHTOB U DJJIEKTPOHHBIX CPEACTB; YMEThb
pacrio3HaBaTh ~ CHMMETPHUIO B HIPOCTPAHCTBE,  YMETh
pacIio3HaBaTh MPaBUIIbHBIE MHOTOTPAHHUKHY;

- yYMETh OIEpUPOBATh MOHATUSAMH: IMPSAMOYrojbHAas CHUCTEMA
KOOpJIMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKJISIPHOE TPOU3BEACHUE, Yol MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, TPOU3BEJCHHUE BEKTOpa Ha YHUCIIO; HAXOOUTh C
MOMOIIBIO U3YYEHHBIX (OPMYJT KOOPAMHATHI CEPEANHBI OTPE3Ka,
paccTosiHuEe MEXTy IBYMsI TOUKAMH;
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IIPUHUMATDh PCHICHUSA 1O UX CHUXKCHUIO,

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

TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEIIbHOCTH M CAMOONPE/ICIICHUIO;
-OBJIaJICHUE HaBbIKaMU yueOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHOM W COLHAIBHOU
JIeSITeNbHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU HCfICTBI/ISIMI/IZ

0) coBMecTHas JeATCIbHOCTD:

- IOHMMATh M MCIOJB30BAaTh IPEUMYILECTBA
KOMaH/THOW W WHINBUAYAILHOW paboThI;

- NpUHUMATh LEIM COBMECTHOH JESATEIBbHOCTH,
OpPraHM30BbIBaTh U KOOPAUHUPOBATH JEUCTBHS IO
€¢ JOCTW)KEHMIO: COCTaBIIATh IUIAaH JECHCTBUU,

pacnpeieNiiTh  pONIM  C  Y4eTOM  MHEHHM
YYaCTHHKOB OOCYKHATh PE3YJIbTaThl COBMECTHOM
paboThI;

- KOOpJMHUPOBAaTh H BHIIOJHATH paboTy B
YCIOBHSIX  PEAIBHOrO,  BUPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYLIECTBIISITH TO3UTHBHOE CTPATETUYECKOE
MOBE/ICHHE B PA3IMYHBIX CUTYAIHSX, HPOSBISTH
TBOPYECTBO u BOOOpaKeHUeE, OBIThH
WHHUIUATUBHBIM.

- yYMETh ONEPUPOBATH TMOHATUSMH: CIYYalHBI OMBIT |
cilyyaifHOe COOBITHE, BEPOSITHOCTh CIIYy4aifHOIO COOBITHS; YMETh
BBIYHCIIATH BEPOATHOCTH C HCIOJIB30BAHUEM TI'padUUecKux
METOJ/IOB; TPUMEHSTh (OPMYJIbI CIOKCHHS € YMHOXCHHUS
BEpOSTHOCTEH, KOMOWHATOpHbIE (akTel W (OopMyIBl TIpU
pElIeHNH 3a/1a4; OIIEHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHH;
3HAKOMCTBO CO CJIyYailHBIMHM BEJIMYMHAMH; YMCHHUE MPHUBOIUTH
MPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIINX YUCET B MPUPOJHBIX U
OOIIIECTBEHHBIX SIBIICHUSIX;

- YMETh CBOOOIHO ONEpPUPOBATH MOHATHUSAMH: CTETIEHDb C IIETIBIM
MOKa3aTeleM, KOpEHb HaTypalbHOH CTENeHH, CTENeHb C
palMOHANTBHBIM TIOKa3aTelleM, CTeNeHb C JIeHCTBUTEIbHBIM
(BeIIeCTBEHHBIM) TIOKa3aTeneM, JIorapuM dYHcIa, CHHYC,
KOCHHYC ¥ TAaHT€HC IPOU3BOJILHOT'O YHCIIA;

- yMeTh CBOOOIHO OMEpUPOBATH MOHATUAMU: TpaPUK (yHKIIHH,
oOparHass  (QyHKIWSA, KOMIO3WIMS  (QYHKIHMHA, JTUHEHHAs
byHKOMs, KBaapaTuyHas (QYHKIOHS, CTCINCHHas (QYHKOHS C
HeNbIM  TI0OKa3aTeleM,  TPUTOHOMeTpHueckue  (pyHKumu,
oOpaTHBIE TPUTOHOMETpUYECKHEe (YHKLIUHU, IOKa3aTelabHAs W
norapumudeckas  (QYHKIUU; YMETh CTPOUTh  Trpaduku
(G YHKIHHA, BRITOIHATH MMPeoOpa3oBaHus rpaduKoB (QyHKIIHIA,

- yMeThb HCIOJB30BaTh rpaduku (YyHKIUH OIS U3YdSHHS
NPOILIECCOB W 3aBUCHUMOCTEH TpHU pEHICHUM 3a1ad U3 APYTux
y4eOHBIX TPEIMETOB M W3 peajbHOM JKU3HU; BBIPAXKATbH
(dopMynaMu 3aBHCUMOCTH MEX/1y BETHUYNHAMU;

- CcBOOOJIHO OMEPHPOBATH MOHSATHSAMH: YETHOCTh (DYHKIIWH,
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HNEpUOUYHOCTh  (YHKLUH,  OrpaHMYEHHOCTh  (DYHKILHH,
MOHOTOHHOCTh (DYHKLIUH, SKCTpeMyM (YHKLHHU, HAUOOIbIIEE U
HalMEHbIllee 3HAauYeHUs (YHKIUUM Ha MPOMEXKYTKE;, YMETb
IIPOBOAUTH MCCIIEI0BAHNE (PYHKIUH;

- yMeTh HCIIONIb30BaTh CBOWCTBA M rpaduku GyHKUHN A7
pellleHNs ypaBHEHUH, HEPAaBEHCTB M 337ad C IapaMeTpaMuy;
n300pakaTh Ha KOOPAMHATHOM TIOCKOCTH MHOXKECTBA PEUICHHIA
yYpaBHEHUH, HEPABEHCTB M UX CHCTEM

OK 05. Ocy1ecTBiIsTh YyCTHYIO
Y MICHbMEHHYIO KOMMYHHUKAIIUIO
Ha rOCY/IapCTBEHHOM SI3BIKE
Poccuniickort @enepannu ¢
y4€TOM 0COOEHHOCTEH
COIMAIEHOTO U KYJIBTYPHOTO
KOHTEKCTa

B obnactu scTeTuecKoro BOCIUTaHUS:

- D3CTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas
ACTETHKY OBbITa, HAYYHOTO ¥ TEXHHYECKOTO
TBOPYECTBA, CIOPTA, TPyAa ¥ OOMIECTBEHHBIX
OTHOIIIEHU;

- CHOCOOHOCTh BOCTIPUHUMATH PA3INYHBIC BHIIBI
HACKYCCTBa, TPaJullMd W TBOPYECTBO CBOErO M
IpYrMX HApOAOB, OIIYIIAaTh 3SMOLMOHAIBHOE
BO3JECMCTBHE UCKYCCTBA;

- yOeXXJEHHOCTh B 3HAYMMOCTHU ISl JTUYHOCTH U
o0mecTBa  OTEYECTBEHHOTO ¥ MHPOBOTO
HACKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPAOULUN U
HapOIHOI'O TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPaKEHHUIO B Pa3HBIX BHIIAX

HCKYCCTBa, CTPEMJICHHE IPOSBIATh KadecTBa
TBOPYECKOW JIMYHOCTH;

OBnanenue YHUBEpCabHbIMU
KOMMYHUKAaTUBHBIMU JE€UCTBUSAMU:

a) oOmeHue:

- OCYIIECTBJISTh KOMMYHUKAIIMHA BO BCeX cdepax
JKH3HU,

- paciio3HaBaThb H€B6p6aJ'ILHLIC cpcacTtBa
O6H_[CHI/ISI, IIOHUMATb 3HAYCHHC COLIHMAJIBbHBIX
3HAaKoOB, pacrio3HaBaThb MNpCAIOChIIIKA

KOH(DIJIMKTHBIX CUTYallUH M CMSITYaTh KOH(IIUKTBI;

- YMETh ONEPUPOBATh MOHATUSMU: Cpe/iHee apu(MeTHIEecKoe,
MenuaHa, HauOonblllee W HauMEHbIEe 3HAYCHMs, pa3Max,
JMCHEpCUs, CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOro Habopa;
YMEHHE  W3BJIEKaTh,  MHTEPHIPETHPOBATH  HH(OpMAIHIO,
OpeACTaBIeHHYI0 B Ta0nuuax, Ha auarpaMmax, rpadukax,
OTPaXAIOIIyI0 CBOMCTBA pEaJbHBIX IPOIECCOB U SIBJICHUM;
IPE/CTaBIATh UH(MOPMALIUIO C TOMOLIbIO TAOIUIl U AUATPAMM;
UCCIeNoBaTh CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE C
IPUMEHEHHEM IpapUUeCKUX METOA0B U 3JIEKTPOHHBIX CPEJCTB;
- YMETh ONEPUPOBATh NMOHATHAMH: TOYKA, MPsSIMasi, IIOCKOCTb,
IPOCTPAHCTBO, OBYI'PAHHBIN Yroj, CKpEeIUBAIOLIUECS MPSMBIE,
HapauleIbHOCTh U NEPHEHIUKYISIPHOCTb  NPSMBIX U
IUIOCKOCTEH, Yroil MEXKIY HpPSMBIMH, Yrol MEXIy NpsMOH U
IUIOCKOCTBIO, IOl MEXKAY MIOCKOCTAMH, PACCTOSIHUE OT TOUKU
J0 IUIOCKOCTH, PpAacCTOSHHE MEXIY HpPSMBIMH, PpacCTOSHUE
MEXy IIOCKOCTSIMH;

- YMETb UCIOIb30BaTh NIPU PELICHUHN 331a4 U3ydeHHbIC (PaKThl U
TEOpeMbl IUNIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OObEKTOB
OKPY’KaIOIIEro Mupa
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- pa3BepHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY
3peHUsl C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

[1K 2.2. BBINOIHATE pacyeTsl U
KOHCTPYMPOBAHHE CBAPHBIX
COCMHEHHUM U KOHCTPYKLIMM.

B gactu Tpy10BOrO BOCIIUTAHHUS:

- TOTOBHOCTb K TpyJy, OCO3HAHHME LIEHHOCTHU
TPYAOTIIOOMS], - UHTEPEC K Pa3IMuHbIM chepam
poQecCHOHAIILHON N1eATENbHOCTH, CBSI3aHHBIM
C MaTE€MAaTHUKOU U €€ ITPUIIOKEHUIMH,

-yMEHHE COBEpIIaTh OCO3HAHHBIA  BHIOOP
Oynymeir  mpodeccmt W peaTn30BBIBATH
COOCTBEHHBIE KU3HEHHBIE IIJIaHBI,

-TOTOBHOCTh " CIOCOOHOCTh K
MaTeMaTH4YeCKOMY 00pa30oBaHUIO u
caMo00pa30BaHUI0 HAa MPOTSDKEHUH — BCEH
KHU3HH,

-TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUU
MPAKTUIECKUX 3amad MaTeMaTUIeCKOH
HaIpaBJICHHOCTH;

Osnasienue YHUBEPCAITbHBIMU y4eOHBIMU

[MO3HABATEIbHBIMU JCHCTBHSIMH:

a) 6a30BBIC UCCIIEIOBATEIBCKUEC JCHCTBHUS:

- HCIIOJIb30BaTh BOIIPOCHI Kak
UCCIIEJIOBATeNIbCKUI  MHCTPYMEHT TO3HAHUSA,
(dbopMmynupoBaTh  BOIPOCHL,  (DUKCHUpYIOLIUE
OpoTUBOpEYHe, TMpoliieMy,  yCTaHABIUBATh
UCKOMO€ U JaHHOe, (opMUpOBaTH TUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

- MPOBOJIUTH CAMOCTOSITENIFHO CIIJIAHHUPOBAHHBIN
SKCIIEPUMEHT, UCCIIEIOBAHUE 10 YCTAHOBJICHUIO
0COOCHHOCTEH  MaTEMaTHYeCKOTO  OOBEKTa,
SIBJICHUS], TIPOLIECCA, BBISBICHUIO 3aBUCUMOCTEMN

- CBOOOTHO OTIEPUPOBATH MOHATHUSAMU: PALMOHATIFHOE YUCIIO,
OeckoHeyHas NepHoInYeCcKast IpoOb, MIPOIICHTHI,
UppALMOHAIEHOE YHCJIO, MHOXECTBAa pAlMOHAIBHBIX U
JIEHCTBUTEIIBHBIX YHUCEN, MOJIYJIh JCUCTBUTEIHHOTO YHCIA;
MPUMEHATHh APOOM M TPOLCHTHI IS PEIICHUS MPUKIATHBIX
3a71a4 U3 Pa3IMYHBIX OTPAC]ICd 3HAHUN U pealbHOW KU3HU;
NPUMEHATh  TPUOMDKEHHBIE  BBIYMCIICHUS,  NpaBHIIA
OKpYIJICHHS, TPUKUIKY U OIIEHKY pe3yJbTaTa BBIYMCIICHHII;
CBOOOJIHO OMEpUpPOBATH TIOHATHEM: CTENEHb C IIEJIBIM
MoKazarejeM, HCI0JIb30BaTh MOAXOJANIYI0 (GopMy 3amucu
JICMCTBUTEIIbHBIX YHCEII ISl PELIECHUs MPAKTUYECKUX 3a7a4 U
MPEJICTaBICHUs JaHHBIX; CBOOOJHO ONEPUPOBATH MOHATUEM:
apudMeTHYECKU KOPEHb HATYPaJbHOW CTETEHH;, CBOOOJIHO
ONIEPUPOBATHh  IMOHSATUEM: CTENEHb C  PalUMOHAIbHBIM
noKasaresem; CBOOOIHO ONepUPOBATh MOHATHAMHU: JIOTaprupm
yHclia, AeCATUYHbIC U HaTypajbHbIe Jorapudmbl; cBOOOIHO
ONEPUPOBATh MOHATUSMH: CHUHYC, KOCHHYC, TaHIEHC,
KOTAHI€HC YUCJIOBOIO apryMeHTa; ONEPUPOBATH MOHITHSIMMU:
ApPKCUHYC, ApKKOCUHYC M APKTAHT€HC YMCIOBOIO apryMEHTa;

- cBOOOJIHO ONEPHUPOBATh MOHATUSAMU: HATYypallbHOE U IIeJI0e
YUCJIO, MHOXECTBA HATypaJbHbIX M  IEJIbIX  YHCEl,
UCIOJb30BATh MPHU3HAKK JE€AUMOCTH Uenblx uucen, HOJ]
1 HOK narypanbHbIX yncen Uil perieHus 3a1a4d, IpUMEeHSITh
anroput™ EBknmma; cBOOOJHO ONEpUPOBATH TMOHSATUEM
OCTaTKa MO MOJYJ0, 3alKChIBaTh HaTypalbHblE YHCIA B
pa3IMYHBIX TO3UIMOHHBIX CHCTEMax CYHCIEHUS; CBOOOIHO
ONEPUPOBATH MOHATUSAMHU: KOMILJIEKCHOE YHUCIIO U MHOKECTBO
KOMILUIEKCHBIX YHMCEJ, MPEJICTABIATh KOMIUIEKCHBIE YHUCa B
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MCKIAY O6’I)CKTaMI/I, SABJICHUAMMU, ITPOLCCCAMU,
- CaMOCTOSATENBHO (POPMYIUPOBATH 0000IICHNUS
U BBIBOABI [0 pe3ylbTaraM IPOBEACHHOTO

HaOJII0/ICHHS, HCCIICAOBAHUS, OILICHUBATh
JIOCTOBEPHOCTh  TIOJYYEHHBIX  PE3YJbTATOB,
BBIBOJIOB M 000OIICHHIA;

- TPOTHO3UPOBATh  BO3MOXKHOE  Pa3BUTHE

mpoiiecca, a TakKe BBIJIBUTATh MPENOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX;

0) coBMecTHas ACSITEIHHOCTD:

- TOHMMATh W WCHOJIb30BaTh MPEUMYIIECTBA
KOMaHJTHOW W HWHIUBUAYaJbHON palboThl mpH
pereHnn y4eOHBIX 3a/ay, MPUHUMATH IIETh
COBMECTHOW  JESTENBHOCTH,  IUIAHUPOBATH
OpraHHU3aIUIo COBMECTHOM paboThl,
pacnpenensatb BHAbI pabOT, JOroBapUBaThCH,
00CYXJaTh TIPOIlECC M PE3yabTaT paboOTHI,
0000111aTh MHEHUS HECKOJIbKUX JIFOJICH;

- Y4acTBOBaTh B TPYMIOBBIX (Qopmax padOTHI
(oOcyxnmenus, OOMEH MHEHHUW, «MO3TOBBIC
HITYPMBI» M HHBIE), BBINOJHATH CBOIO 4YacTb
paboThl ¥ KOOPAMHUPOBATH CBOM JCHCTBUS C
JPYTMMU  4YjieHaMH  KOMAaHJbl, OIICHUBATh
Ka4yecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO
KpUTEpUsIM, CHOPMYITHPOBAHHBIM yIACTHUKAMU
B3aMMO/ICHCTBHSL.

OBnajiecHHe YHHBEPCAILHBIMH PETYJISITHBHBIMU
JNEUCTBUSIMU:

B) CAaMOOPTaHU3aIIUs:

- COCTaBJISITh ILIAH, aJITOPUTM PELICHUS 3a/Ia4H,

- BBIOMpaTh CHOCOO pemieHHus ¢ Y4€TOM
UMCIOLIMXCS ~ PECypcoB M COOCTBEHHBIX

anreOpandeckol u TPUTOHOMETPUIECKOH (hopMme, BHITIOIHATh
apudMeTHYeCKUe Orepalud ¢ HUMH MU H300paxkaTh Ha
KOOPJIWHATHOM MJIOCKOCTH;

- cBOOOAHO  ONIEpPUPOBATH
CTEpEOMETpUU TPU  PEUICHUU
MaTEeMaTHUYECKUX  PACCYKJIECHUH; TMPUMEHATh  aKCHOMBI
CTEpEOMETpPUM U CIEICTBUS U3 HUX TMpPU pPELICHUU
FeOMETPUYECKUX  33Jay; KiIaccu(UUUpOBaTh  B3aUMHOE
pacHoJio’)KeHHue MPSMBIX B IPOCTPAHCTBE, IIJIOCKOCTEH B
IPOCTPAHCTBE, NPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJIHO OTIEpUPOBATh MOHATUSMH, CBA3aHHBIMU C YIJIaMU B
MPOCTPAHCTBE: MEXAY MNPSAMBIMU B IPOCTPAHCTBE, MEXKIY
NpsIMON U TUIOCKOCTHIO; CBOOOJHO ONEPUPOBAThH MOHATHUSIMH,
CBA3aHHBIMU C MHOTOTPaHHUKaMH; CBOOOJTHO pacro3HaBaTh
OCHOBHBIE BHUJbl MHOTOTPAaHHMKOB (TMpu3Ma, NHpaMHJA,
MPSIMOYTOJIBHBIN TapajuieNienurie]l, Ky0); KiaccupuiupoBaTh
MHOTOTPaHHUKH, BBIOMpasi OCHOBAHUS MJs KJIacCHU(PHUKAIUY;
CBOOOJHO  OMEpUpOBaTh MOHATHUSIMH, CBSI3AHHBIMH  C
CEYCHHEM  MHOTOIPAaHHUKOB  IUIOCKOCTBIO;  BBIIOJHSATH
napasuiesibHOe, LEHTpaIbHOE u OpPTOTOHAJILHOE
IpPOEKTUpOBaHHE (Uryp Ha  IUIOCKOCTb,  BBINOJHSATH
n300pakeHus: (GUIyp Ha IUIOCKOCTH; CTPOUTH CEUYCHHS
MHOTOTPAaHHUKOB  Pa3M4YHBIMH  METOJAMH, BBIIOJHATH
(BBIHOCHBIC) TUIOCKHME YEpPTEKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUJ CBEpXY, COOKY, CHHU3Y; BBIUYUCIATH
IUIOIIAIM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MIpU3Ma,
NUPaMKia), TEOMETPUUECKUX Tell ¢ MPUMEHEHHEeM (popmyi;
CBOOOJHO  OMEpHUpPOBATH  MOHATHUSAMHU: CHMMETPHS B
IIPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH, LEHT,
OCb M IJIOCKOCTb CHUMMETPUM  (QUTYpbl;  CBOOOIHO
OIIEpUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJWHATaM B NPOCTPAHCTBE; BBINOJHITH ACHCTBUS HaJ

OCHOBHBIMHU IIOHATHUAMU

3aa4 MW [POBCACHUU
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BO3MOKHOCTEH,
- ApryMEHTHpPOBaTh U KOPPEKTHPOBATH BAPUAHTHI
peleHuit ¢ yuéToM HOBOW MH(OpMaIUH.

BEKTOpaMH,  pemiath  3aJadyd  Ha  JI0Ka3aTelbCTBO
MaTEeMaTHICCKHX OTHOIICHHIA " HaXO0XKJICHUE
FCOMETPUYCCKUX BEIWYMH, TPUMEHSS HW3BECTHBIC METOIbI
IpH PENICHHA MAaTEeMaTHYECKUX 3a/ad IOBBIIICHHOTO U
BBICOKOTO YPOBHSI CIIO)KHOCTH, NPHUMEHSATH NpPOCTEHIINe
MPOTPaMMHBIE CPEJICTBA M JIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEeMBI TIPU PEIICHHH CTEPEOMETPUYCCKHX  3aJ]1ad;
U3BJICKATh,  TPeoOpa3oBBIBATH W WHTEPIPETHPOBATH
HHPOPMAIIMI0O O  TMPOCTPAHCTBEHHBIX  T'€OMETPHUYCCKUX
durypax, TmpeACTaBICHHYIO Ha 4YepTe)KaX U PHCYHKaX;
MPUMEHSITh TIOJydeHHBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATH U
AHAIM3UPOBATH PEATTbHBIC CUTYAITUH, IPUMEHSTh U3YUCHHBIC
MOHATHS B TIPOIECCe TIOMCKA PEIICHHS MaTeMaTHYCeCKH
chopmMyaupoBaHHON TPOOJIEMBI, MOJIECTUPOBATH pPEATbHBIC
CUTYaluu

Ha SI3bIKE€ T'€OMETPHUH, UCCIEeI0BATh MOCTPOEHHBIE MOJIEIH C
UCIOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHH U  TeopeM,
anmapara  anreOpbl, pemaTh [pakTUYeCKHe  3a7ayu,
CBA3aHHBIE C HAXOXXJICHHEM T'€OMETPUYECKUX BEIHYUH;
UMETh TIPEJCTaBJIeHHUs 00 OCHOBHBIX OJTamax pPa3BUTHUS
FEOMETPUM KaK COCTaBHOM YacTH (yHIaMEHTa pa3BUTHUSA
TEXHOJIOTUH.
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4.2. CTpyKTypa W NpHMEpHOe COJep:KaHHe OLEHOYHBIX MAaTepHaJI0B
NSl TPOMEKYTOYHOH aTTecTalMu MO Yy4yeOHOMY mpeaMeTy
«MaremaTuka»

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

DK3aMeH OpUEHTUPOBAH HAa MUCBMEHHYIO (POpMY MPOBEACHUS, KOTOPAsl BKIIOYAET
NUCBMEHHOE pelICHUE 3aJauH.

Ha BbInosiHeHHE MUCbMEHHOM 3K3aMEeHAIIMOHHON paboThl MO MaTeMaTHKe gaetcs 4
acTpoHOMHUYECKUX Yaca (240 MUHYT).

Dk3aMeHalonHas pabota coctout u3 10 3amanuii.

[Ipu BhIMONHEHUM 3afaHUl TpeOyeTcs MpeACTaBUTh XOJA pEUIeHUs U yKa3aTh
MOJIYYE€HHBIN OTBET.

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

| cemecTp

1. Ompenenenue UEIbIX U pallMOHATBHBIX, JEHCTBUTEIBHBIX YACET

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

3. Ompenenenrie MOIYJIsl YUCIA

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

5. T'eomeTpuueckoe npecTaBieHne KOMILIEKCHBIX YHCEel

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

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

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKIAECCTB, GOPMYII
PUBECHUS.

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

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

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

12.®yHknus y = SIN X 1y = €OS X, UIX OCHOBHBIC CBOMCTBA U TpaUKH.
Oyukuuu y = tg X, y = ctg X, ux cBoicTBa U rpauku
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13.Omnpenenenne apkcuHyca, apKKOCHHYCa, apKTaHTeHca uncia. Pemenue
IPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN

14.Pemenue npoCcTEeHIINX TPUTOHOMETPUUYECKUX HEPABEHCTB

15.Onpenenenue GpyHKIIUU, €€ 00JIACTU OMPEICICHHUS] 1 MHOKECTBA 3HAUCHUH;
rpaduka ¢pyakuuu. [loctpoenue rpadhuxoB QyHKIUN, 3a1aHHBIX
pa3IUYHBIMU CIIOCOOaMu

16.3amnuch cBOMCTB (DYHKIIMU: MOHOTOHHOCTb, Y€THOCTbh, HEUYETHOCTD,
OTPaHUYCHHOCTH, IEPUOTUIHOCT. HaxoKIeHe 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
byHKIIIHN

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

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

20.ITpeobpa3zoBanue MppaMOHATBHBIX BRIPAXKCHUN. BhIuncienne KopHs u3
KOMIUJIEKCHOTO YHClia

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

22.0Onpenenenne ¢yaknuu. Haxoxnenune 3nauennii pynknun. [loctpoenne
rpadMKOB JIMHEHHOM, KBaJipaTUUHON (DYHKITUN

23.TlokazarenpHas QyHkIus, ee cBoiicTBa [locTpoenue rpaduka
MOKa3aTeIbHOM () YHKITUN

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

25.1lokazaTenbHbIEe ypaBHEHMS, HEPABEHCTBA. PellieHne pa3inyHbIX BUIOB
MOKa3aTeIbHbIX YpaBHEHUI, HEPABEHCTB, CHCTEM

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

Il cemecTp

1. PacnonoxeHue npsMbIX U IJIOCKOCTEN B IPOCTPAHCTBE

2. TlapannenbHOCTH MPSMBIX B IPOCTPAHCTBE. [lapamienbHOCTh IpsIMOid U
IJTIOCKOCTH

3. TMapanmensHOCTh TUNIOCKOCTEH
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4. KyO u ero ceueHus. Yroia MexXay ABYMs NPSAMBIMUA. YTOJ MEXAY IPSIMOU U

IJI0CKOCTBIO

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

6. Teopema o Tpex nepneHauKyspax. J[ByrpanHbiii yroi.
[lepneHAUKYISAPHOCTD INIOCKOCTEN

7. OmpezneneHne OCHOBHBIX MOHATHI KOMOMHATOPUKU: IEPECTAHOBKH,
COueTaHusl, pa3MeIEHUs

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

9. 3anucek popmynsl 6uHOMa HeloToHA. AHaNKM3 CBOMCTB OMHOMUHAIBHBIX
K03 HUIIMEHTOB

10.CgoiicTBa OuHOMUHAIBHBIX KOA(hpuirenToB. Tpeyronbauk [lackans

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

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

13.Pa3noxxeHue BeKTopa 1o HampasieHusM. OnpeneneHue yria Mexa1y AByMs

BEKTOpaMHU

14.BpiunciieHre KOOpJAUHAT BEKTOPA, CKAIIPHOIO MPOU3BEAEHUS BEKTOPOB

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

16.BriBo ypaBHEHHH cephl, TUIOCKOCTH U TIPSIMOI

17.0npeneneHrie MHOTOTpaHHUKA U €70 OCHOBHBIX 3JIeMEHTOB. OnpeeieHue u

MOCTPOECHHUE MPSIMOM U HAKJIOHHOW npu3Mbl. OrnpenesieHue npaBuiIbHON
IPU3MBI

18.Omnpenenenue u MoCTpoeHUE Mapajuielienuneaa, Kyoa

19.CummeTpuu B KyOe, B apayjieienuneie, B IpU3Me U MUpaMu/Ie.
[TocTpoenue ceuenus Kyda, MPU3MBI U TUPAMUIBI

20.0Ompenenenne U MOCTPOSHUE TUPAMHUIBI, TPABMIIBHON MTUPAMUIBI
YCEUEHHON MUPAMUJIBI, TETpadapa

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

22.0Omnpenenenne u rpaguaeckoe n3o0paxkeHue: cQepsl, eHTpa cPepsl,
paamyca chepsi, Tuamerpa chepsl

23.0Omnpenenenne u rpaguueckoe n3o0paxeHue: mapa, IeHTpa Iapa, pajgnyca

miapa, 1MaMeTpa mapa
24.Ypasuenue chepsl, BBIBOA YpaBHEHUS c(pepbl B IPSIMOYTOILHOM CHCTEME
KOOpAHHAT
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25.B3anmHoe pacnosioxeHre cepsl U MIOCKOCTU: HE UMEIOT OOIIUX TOUEK,
MMEIOT MHOECTBO OOIIMX TOYEK, OJHa 0o01as Touka. ['paduueckoe
M300pakeHne

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

27 Ilnomans chepol

28.0mpezenenne KkacaTelbHOH K cepe, TOUKU KacaHUs

29.B3auMHoOe pacrnonoxkeHue npsiMoit u cepbl

30.111apoBoii cermeHT

31.1IapoBoii cexTop

32.111apoBoii cioit

33.0npenenenue u rpaguyeckoe n300paxeHue: MUWINHIPA, 00pa3yOIIUX
IIWIMH]IPA, OCH IUJIUHAPA, OCHOBAHWH IIWJIMH/IPA, BBICOTHI IIUJIUHAPA,
paanyca, TuameTpa IIIHHApa.

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

35.1IpsiMoit KpyroBO# IMIUHID.

36.Pa3BepTka O0KOBOM MOBEPXHOCTH ITUIUHIPA.

37.Dopmyna 1uionaan 00KOBOM MOBEPXHOCTH HHJIMHIPA.

38.Dopmyna TIoNaau MOTHONW MOBEPXHOCTH WIHHIPA

39.0npenenenue u rpadgudeckoe n3o0pakeHue: KoHyca, 00pa3yromux KoHyca,
OCH KOHYCa, OCHOBaHUS KOHYCA, BEPIIMHBI KOHYCa, 00KOBOI MOBEPXHOCTH
KOHYCa, BBICOTHI KOHYCa, CEUCHUS KOHYCa.

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

41.0mnpenencHue u rpaduyeckoe H300paKeHUE: YCEUCHHOTO KOHYCa,
OCHOBaHHI YCEYEHHOTO KOHYCA, BEICOTHI YCEUEHHOTO KOHYCa, OOKOBOIA
MOBEPXHOCTH YCEYEHHOTO KOHYCa, 00pa3yIOIUX yCEeUeHHOTO KOHYca.

42.0mpenencHue OOKOBOH, ITOJIHON IMTOBEPXHOCTH YCEUCHHOTO KOHYCA,
dbopmya HaXOXKICHUS TIOMAI OOKOBOM, IMOTHOW MTOBEPXHOCTH
YCEUEHHOTO KOHYyCa

43.0OmnpeneneHne Npou3BOIHON QYHKITNH, €€ TEOMETPHUIECKOTO U
¢dusmueckoro cmpicia. M3zyuenune npasui u hopmyn qudepeHmpoBaHus
OCHOBHBIX 2JIEMEHTAPHBIX () YHKIIUN

44.0Onpenenenue BTOPOl NpOU3BOIAHOM, €€ TEOMETPUUYECKOT0 U (PU3NYECKOTO
cMbIcia. Beruucienue npou3BoJHON OOpaTHOM U CIOKHOU PYyHKIIMU

45.Bb1BOJ1 ypaBHEHUs KacatenbHOU. [I[puMeHeHne npon3BoIHON K
uccle0BaHui0 QYHKIMN U TOCTPOCHUIO rpaduKoB
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46.0mpeneneHue nepBooOpa3HOM, HEOMPEIETICHHOTO U ONPEEICHHOTO
MHTErpaia

47.1lpuMeHeHne OnpenesIEHHOr0 HHTerpaia il HaX0XKISHUs IJI0IA U
KpuBosMHEHOU Tpanenuu. ®opmyna Hetotona—IJleiiOnuia

48.T eoMeTpuyUeCcKUil CMBICH ONPENEIIEHHOTO MHTErpaia. Beruucienue miomaien

KPUBOJIMHEWHBIX TPAIIECLINA

49.Bpiuncnenue o0beMa Kyda, MpsSMOYTOJIbHOTO Mapajuiesienuneaa, Ipu3Msl,

UUIUHAPA

50.Boruucnenne ob6bema MUpaMHJibl, KOHYcCa, IIapa

51.Bbluucnenue Miomaay NOBEpXHOCTH LIWJIUHIpPA, KOHYCa, Chepsbl

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

53.luckperHas ciaydyaiiHas BeIMYMHA. 3aKOH pacipeesieHus CiayyaiHoul
BEJIMYMHBI

54.TIpeoOpa3zoBaHue ypaBHEHUN U HEPABEHCTB B PABHOCWIIbHBIC JJAHHBIM.
Peuienne panioHaIbHBIX, MPPALMOHAIBHBIX, TOKA3aTEIbHBIX,
Jaorapu(pMUYECKUX, TPUTOHOMETPUYECKUX YPABHEHUN U YPABHEHUI C
napaMeTpaMu

KpuTtepumn onieHku BbINOJHEHUS PadoOThI

OHGHKa KomuuectBo BaﬂaHI/IfI, BBIIIOJIHCHHBIX ITPAaBUJIBHO,

HE0O0X0AUMOE IS TIOJTYUCHUS OIEHKHU

«2» 4 u MmeHee

(HEYIOBIETBOPUTEIIHHO)

«3» 56
(YIOBJIETBOPUTEIIHHO)

«4» (xopomo) 7.8

«5» (0TIUYHO) 9-10
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