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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
npodeccuoHanbHOW 00pa3oBaTeabHOM TmporpamMmbl 1o mpodeccun  15.01.05
Capuuk (py4yHOM M YaCTUYHO MEXaHU3UPOBAHHOM CBapKu (HAILJIaBKH).

[Iporpamma paszpaborana B coorBerctBUM ¢ PI'OC COO, Ha ocHOBe
TpeOoBanmii DenepanbHON 00pa30BaTEIBbHON MPOTPAMMBI CPETHETO OO0IIero
oOpa3zoBaHus.

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

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

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

OK 01. Beibupare crnocoObl pemieHus 3anad — npodeccruoHaIbHOM
JEeSTENBHOCTUH TPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. MHcnonb3oBaTh COBpPEMEHHBIE CpEACTBAa TIOKMCKA, aHaiM3a W
UHTEpIpeTanuu nHhopMaIi U HHOOPMAIMOHHBIE TEXHOJIOTUHU JJIS BBHITTOJIHEHHUS
3a/1a4y mpodeccuoHaIbHOM NeATeIbHOCTH;

OK 03. [InanupoBaTh W peaqn30BbIBATh COOCTBEHHOE MPO(EeCCHOHATBLHOE H
JUYHOCTHOE pa3BHTHE, MPEeANPUHUMATETHCKYIO JeSITENBHOCTD B
npodeccroHanbHON cdepe, HCIOob30BaTh 3HAHUSA 10 MPaBOBOM M (PUHAHCOBOM
IPaMOTHOCTH B Pa3JINYHBIX KU3HEHHBIX CUTYAIUX;

OK 04. DddextnBHO B3aMMOJCHCTBOBATh M paboTaTh B KOJUICKTHBE M
KOMaH/IE;

OK 05. OcymectBiaTh YCTHYHO M NUCBMEHHYI0 KOMMYHHUKAIMIO Ha
roCyIapCTBEHHOM si3bike Poccuiickoit denmepanuu ¢ yd4eToM OCOOEHHOCTEH
COIMATIBHOTO U KYJbTYPHOTO KOHTEKCTA;

I[IK 1.5. IIpoBoauTh KOHTPOJb COOpPAHHBIX »3JIEMEHTOB KOHCTPYKIIMHU
(u3nenuii, y370B, JeTalell) Ha COOTBETCTBHE T'€OMETPUUECKHUX pa3MEpPOB
TpeOOBaHUSIM  KOHCTPYKTOPCKOM M IPOHU3BOJCTBEHHO-TEXHOJOTMYECKOU
JOKYMEHTAIIMH 1O CBapKe.

CornacHo yyeOHoro miana no cnenuainbHoctd 15.01.05 Capiuk (pyyHoit
M YaCTUYHO MEXAHU3MPOBAHHOM CBapku (HAIJIABKU) KaXIbld OO0y4aromuiics
BBITIOJIHSIET HWHJAWBUAYAJIbHBIA MPOEKT MO OJAHOMY H3 Y4eOHBIX MPEIMETOB
o01mieo0pazoBaTeibHON OATOTOBKH (B ToM yrciie o YIIIT.01 Maremartuka):

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



*He BXOJUT B yU4eOHYIO HArPy3Ky 00y4aromumxcs 1mo yueOHoMy npeamery « MatemaTukay

1.3. TpeboBanus Kk pe3yabTaTaM OCBOCHHUSI Y4eOHOr0 mpeaMeTa

B pamkax ocBoeHus conepkaHus ydyeOHOro mnpenmera «MaremaTtukar,
oOecreynBaeTcss JOCTUKEHUE O0YYaroIMMUCS JTUYHOCTHBIX, METANPEIMETHBIX U
MIPEAMETHBIX PE3YJIbTATOB:

IL1anupyemsle
pe3yabTaThl OcHoBHbIE IOKa3aTeu OLEHKHU pe3yJibTaTa
OCBOEHM
Jluunocmmuule pezynromamot, 6 mom uucne:
B uactu -cOPMHUPOBAHHOCTh TPAXJAHCKOW TO3WIMK  OOydYaromerocss Kak
rpakIaHCKOro aKTUBHOTO M  OTBETCTBEHHOIO WJIE€HAa POCCHUHCKOrO  OOIlecTBa,
BOCIUTAHUS MpEICTaBICHHEe O MaTeMaTHYeCKUX OCHOBAaX (DYHKIMOHHPOBAHUS
pa3IMYHBIX CTPYKTYp, SBICHHHA, TPOIEIYp Tpa)KIaHCKOTO oOIIecTBa
(BBIOOpBI, OMpPOCHI U JApPYroe), YMEHHE B3aUMOJEHCTBOBATh C
COIMAJIHBIMA HMHCTUTYTAMH B COOTBETCTBHH C WX (QYHKIHIMH |
Ha3HAYCHUEM.
- chOpPMHUPOBAHHOCTh POCCHMCKON TPaxTaHCKON HWACHTHYHOCTH,
B uacrn YBOKEHUSI K TMPONUIOMY W HACTOSIIEMY POCCHIICKOM MaTeMaTHKH,
IATPHOTUHYECKOT'0 | 11eHHOCTHOE OTHOILICHHE
BOCIIUTAHUS K  JOCTIDKEHHUSM  POCCHUCKMX  MaTeMaTHKOB M  POCCHHCKOH

MaTeMaTH4eCKON MIKOJIbI, UCIOJIb30BAHUE ITUX JTOCTHKEHUH B JIPYTrUX
HayKaXx, TeXHOJIOTHSIX, cepax SIKOHOMUKU;

B yactu 1yxoBHO-

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

HPaBCTBEHHOI'0 CBSI3aHHOTO C TMPAaKTHYECKHUM IPUMEHECHHEM JOCTIKCHHM HayKu H
BOCIIMTAHUS JIEATEIIbHOCThIO YYEHOT0, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOWYHBOTO OYIYIIEro;
- 3CTETUYECKOE OTHOLIECHHE K MUPY, BKJIIOYAsi 3CTETUKY MaTeMaTUYECKUX
B 4acrtn 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEHICHHWH, PacCyXICHUH,
ICTETHYECKOI0 BOCIPUUMYHUBOCTD
BOCIHIMTAHUs K MaTeMaTU4YE€CKUM acCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;
- c¢(hopMHpPOBAaHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYeCcKHe 3HAHHS B
B uactn UHTEpecax 370pOBOr0 M 0O€30MacHOro o0pasza KU3HH, OTBETCTBEHHOE
¢usnyeckoro OTHOILICHHE K CBOEMY 3JI0POBBIO (3mopoBoe NUTaHUE,
BOCIIMTAHHS cOaaHCUPOBAHHBIN PEKUM 3aHATUI U OT/AbIXa, PeryispHas puzndeckas
aKTUBHOCTH), (U3UYECKOE  COBEPUICHCTBOBAaHHME TIPU  3aHATHUSAX
CHOPTUBHO-03JTOPOBUTENLHON JIESTENBHOCTBIO;
- TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TpPYIOJIOOWs, MHTEpeC K
B uactn pa3nuuHbIM cdepaM NpoPecCHOHANBHON AEITeTbHOCTH, CBS3aHHBIM C
TPyA0BOTO MaTE€MaTHKOMN
BOCIUTAHUS

U e€ MPUIOKEHUSIMU, YMEHHE COBEPINATh OCO3HAHHBIN BHIOOp OymymIeit
npodeccMi W peaM30BBIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTD u CII0OCOOHOCTD
K MaTeMaTHYECKOMY 00pa30BaHHUIO M CAaMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEH KHM3HHM, TOTOBHOCTH K AKTUBHOMY Y4YacTHIO B PpCIICHUU
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MMPaKTUYCCKUX 3ada4 MaTeMaTHUEeCKOM HAaIpaBJICHHOCTH;

B yacTn
IKO0JIOTrNYeCKOro
BOCIIUTAHUA

- c(OPMHPOBAHHOCTH SKOJIOTUYECKON KYJIbTYPbI, TOHUMAHUE BIUSHHSI
COLIMAJIbHO-3KOHOMMUYECKUX IIPOLIECCOB HAa COCTOSIHUE TNPUPOAHONH U
COLIMAJIBHOM CpeJibl, OCO3HAHHE II00AIbHOTO XapaKTepa SKOJIOrMYECKUX
npo0OsieM, OpUEHTAalMsl Ha NPUMEHEHUE MaTeMaTHMYeCKUX 3HAHUM Ui
pemieHust 3ama4 B OONACTH OKPYKAIOLIEH Cpenbl, IUIAHUPOBAHHE
IOCTYIIKOB U OIICHKM HX BO3MOJKHBIX IOCIJIEJACTBUI AJIsi OKpYXKarolien
CpeJibl;

- c(OpPMHPOBAHHOCTH MHPOBO33pEHMUS, COOTBETCTBYIOLIETO
B 4acTH HEHHOCTH | coBpeMeHHOMY YPOBHIO PA3BHTHS HAYKM M OOIIECTBEHHOH IPAKTHKH,
Hay1HOro IIOHUMaHHE MaTeMaTHYECKOU HayKU
MO3HAHHUA Kak cdepbl 4YeNOBEYECKON JEeSATEIHHOCTH, JTAaloOB €€ pPa3BUTHS U
3HAUUMOCTH /IS Pa3BUTHUS  IUBWIM3AILMM, OBJIAJCHHUE  S3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKOM KylIbTYpOHW KaK CpEJICTBOM IIO3HAaHUS
MHpa, TOTOBHOCTb OCYLIECTBJISITh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JeSITeNIbHOCTh MHJIMBUIYyaJIbHO U B TPYIIIIE.
Il1anupyemsle
pe3yJbTaThl OcHoBHbIE MIOKa3aTeu OLEHKHU pe3yJibTaTa
OCBOEHH

Memanpeomemmnule pezyibmamaot, 6 mom wucjie:

1. YHuBepcajibHbIe YueOHbIE MO3HABATEIbHbBIE 1€l CTBUA

Ba3oBLie
JOru4ecKue
neicTBusA

- BBIABIATH M XapakTepH30BaTh  CYIIECTBEHHBIC  IPHU3HAKU
MaTeMaTH4ecKuX OOBEKTOB, MOHATHH, OTHOIICHUN MEXAY MOHITHIMH,
(bopmynrpoBaTh OIpeeICHUs HOHSTHH, yCTaHABJINBATh
CYIIIECTBEHHBIM MPHU3HAK KJIACCHU(PUKAIMKA, OCHOBAHUS i1 0000IIeHUS
Y CPaBHEHUSI, KPUTEPHH TIPOBOIUMOTO aHAIIN3a,

- BOCIPHHUMATH, (QOPMYIUPOBATH W TPEOOPA3OBBIBATH CYXKJICHHUS:
YTBEpJMTEIIbHBIC W OTpPHULATEIbHbIC, CIUHUYHBIC, YaCTHBIE M OOLIHE,
YCIIOBHBIE;

- BBUIBJIATH MaTeMaTH4YeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U
npotuBopeurst B (aKTax, JAHHBIX, HAONIOACHUSAX U YTBEP)KICHUSIX,
npearath KPUTEPUH
ISl BBISIBJIICHHSI 3aKOHOMEPHOCTEH 1 IPOTHBOPEYNIi;

- JIe7IaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JICIyKTUBHBIX U
VHYKTHBHBIX YMO3aKIIOUCHUH, YMO3aK/ITIOUCHUI 110 aHAJIOTHH;

- TOpPOBOAUTH CAMOCTOSITENFHO JIOKAa3aTeNbCTBA MaTEMaTHUECKHX
yTBEpXJIeHUH  (mpsMBIE W OT  TNPOTHBHOTO),  BBICTPAHBATh
apryMeHTaluIo, NPUBOJIUTH pUMEpHI
U KOHTPIIPUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIEHUS U BBIBOJIBI;

- BBIOMpaATh croco0 perieHus: yueOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO
BAapUaHTOB pEIICHUs, BbIOMpaTh Hambosiee MOAXOAAUIMH C y4EToM
CaMOCTOSITEJIBHO BbIJICTIEHHBIX KPUTEPHUEB).

BasoBble
HCCJIed0BaATeILCKHE
aelcTBUA

- HCIOJb30BaThb BOINPOCHl KaK MCCIENOBATEIbCKUM HMHCTPYMEHT
MO3HaHUsA, (OPMYIUPOBATH BOMPOCHI, (PUKCHUPYIOIIME MPOTHBOPEUHE,
npobiemMy, yCTaHaBIMBaTh KCKOMOE U JJaHHOE, (POpMUPOBAThH TUIIOTE3Y,
apryMeHTHPOBAaTh CBOIO MTO3UIUI0, MHEHMUE;

- IpPOBOAUTH CAMOCTOATEIBHO  CIJITAHUPOBAHHBIM  SKCIEPUMEHT,
UCCIIEZIOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
00BEKTa, SBJIEHUS, TNPOIECCa, BBISIBICHHIO 3aBHCHUMOCTEH MEXIy
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00BEeKTaMH, SIBICHUSMH, ITPOIIECCAMHU;

- caMOCTOSATENnbHO (opMyIUpoBaTh OOOOIIEHUS W BBIBOABI IO
pe3yabTataM NPOBENEHHOTO HAOMIONEHHS, WCCIIEIOBAHUS, OLICHUBAThH
JIOCTOBEPHOCTb MOJIyYEHHBIX PE3yJIbTAaTOB, BBIBOJOB M 0000IICHNUH;

- IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBHIIBUTAThH
IPEIIOJI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGora ¢
uHopManuei

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

- BbIOMpaTh WHPOPMALMIO U3 HWCTOYHUKOB PA3JIMYHBIX THUIIOB,
AHAJIM3UPOBATh, CUCTEMATU3UPOBATh 51 MHTEPIPETUPOBATH
MH(}OpMaIINIO pa3TUYHbIX BUJOB U (POPM MpeCTaBICHMUS;

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

- OLEHUBaTh HAAEKHOCTh HH(OpPMALIMM 1O  CaMOCTOSATEIHHO
cOpMyIUPOBAaHHBIM KPUTEPHUSIM.

2. YHuBepcajibHbI€ K

OMMYHHUHKATUBHBIC JeHCcTBUA

OO0menue

- BOCIHpPUHMMATh U (OPMYIUPOBATH CYXKIEHHS B COOTBETCTBUM C
YCIOBUSAMH U LEIAMH O6HIGHI/I5I, SCHO, TOYHO, I'PaMOTHO BBIPAXKAaTh
CBOIO TOYKY 3pCHHUA B YCTHBIX
" IMMUCbMCHHBIX TCKCTaX, JaBaThb MOSACHCHUA IO XOO4Yy PCIICHUA 3a1a4H,
KOMMEHTHPOBATh MOJYYEHHBIN pE3ysbTaT;

- B X0/i¢ 0OCY)XJIEHMsI 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMO
TEMBI, POOJIEMBI, PEIIaeMO 3aJauM, BHICKa3bIBATh HJICH, HAICJICHHBIC
Ha TIOMCK pEeIICHUs, COMOCTaBJSATh CBOHM CYXKICHUS C CYXKICHHSIMH
JIPYrUX YYaCTHUKOB JHajiora, OOHAapYyKWBaTh pa3MdMe U CXOJICTBO
TO3MIINI, B KOPPEKTHOW (opMe (GopMyaupoBaTh pa3HOTIIACHS, CBOU
BO3PaKECHHS,

- TIPEACTABIATH PE3YJIbTaThl pPEUICHHUS 3aJadd, OSKCIEPUMEHTA,
UCCIICIOBAHMS, IPOEKTa, CaMOCTOSITEJIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHSI € Y4Y€TOM 3a1a4 TMpe3eHTalud M OCOOCHHOCTEH
ayJMTOPHH.

CoBMecTHAN
JeATEJHLHOCTH

- TIOHMMaTh W WCIOJIb30BaTh TPEUMYIIECTBA KOMAaHIHOH W
VHIMBUIYaJIbHOW pabOThl NpU pElIeHHH Y4eOHBIX 3ajad, NPUHUMATh
IeNb  COBMECTHOM  JICATENBHOCTH, IUIAHHPOBATh  OPTaHHU3AIHIO
COBMECTHOM paboThl, paclpenesiaTh BUAbI paboT, JIOrOBapUBaTHCS,
oOcykJgaThb Tpolecc M pe3ynbraT paboTel, 0000maTh MHEHUs
HECKOJIbKUX JIFOJICH;

- y4acTBOBaTh B TIpynmoBbIX (opmax paboTsl (oOcyxaeHus, oOMeH
MHECHHH, «MO3TOBBIE WITYPMbD» W HHBIC), BBINOJHATH CBOI YacThb
pabOTBl ¥ KOOPAMHHUPOBATH CBOU JCHCTBUS C JAPYIHMH WICHAMH
KOMaH/Ibl, OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT IO
KpUTEepHUsM, CHOPMYTUPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBUSI.

3. YHuBepcaabHbIe P

CryJsiTUBHbLIC JEeHCTBUS

Camoopranm3amusi | - COCTaBIIATH IJIaH, AITOPUTM PELICHUS 331a4H,
- BBIOMpaTh cHoco0 pemeHus ¢ y4€TOM MMEIOIIMXCS PecypcoB H
COOCTBEHHBIX BO3MOYKHOCTEH,
- apryMeHTHpOBaTh U KOPPEKTUPOBATh BAPHAHTHI PELIEHUN C Y4ETOM
HOBOH MH(pOpMAIUH.

CaMOKOHTPOJIb - BIJIQJIETh HABBIKAMHU I[103HABAaTEJIbHOM pedIeKCHH KaK OCO3HAHMS

COBCPIIACMBIX JIENCTBUI U MBICIIMTEIIbHBIX IMponecCCoB, UX PE3yJjIbTATOB,
BJIaJCTh crocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IMpouccca H
pe3ylibTaTa pCUICHUA MaTeMaTH4eCKOM 3aJa4u,




- MpEeaBUAECTH TPYAHOCTH, KOTOPbIE MOI'YT BO3HHKHYTH IPU PELICHUHU
3ala4v, BHOCUTb KOPPCKTUBBI B JCATCIBHOCTH Ha OCHOBC HOBBLIX
O6CTO$ITCHBCTB, JaHHBbIX, HElfIIIGHHBIX OH_II/I6OK, BBISABJICHHBIX
TPYAHOCTEM;

- OOCHHUBATb COOTBCTCTBUEC pPE3yjibTaTa LCIH KW YCIOBUAM, O0OBICHSATH
IMPUYIKUHBI JOCTUXXCHHUA WJIW HCAOCTHUIKCHHUA PE3YJIbTATOB ACATCIBHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY NPHUOOPETEHHOMY OTIBITY.

Ocnoeénble nokazamenu OUECHKU npedmemnblxpes*yﬂbmamos:

1) cB0OOMHO ONEpUPOBATH TMOHITUSMH: PALMOHAIBLHOE YUCIO, OCCKOHEYHAs MEepHUOIUYecKast
IpoOb, MPOLEHTHI, UPPANMOHATIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX W JIEHCTBHTEIBHBIX
9HceNl, MOAYNb JICHCTBHTENBHOTO YHCIA; TPUMEHATh OPOOM M TPONEHTHI IS PElIeHHS
NPUKIAIHBIX 337a4 W3 pPa3jM4yHBIX OTpacied 3HAaHUM W pPEAIbHOW >KU3HU; IPUMEHSTh
npuOIMKEHHBIE BBIYMCICHHS, TpaBHJIAa OKPYIJICHUS, TPHUKUAKY W OICHKY pe3ysbTara
BBIUMCIICHUH; CBOOOJHO ONEpPHPOBATH TIOHATHEM: CTENEHb C IIeJBIM  IIOKa3aTelieM,
WCTIONb30BaTh MOAXOAANIYI0 (opMy 3amucH JCHCTBUTEIBHBIX YHCET Uil PEHICHHUS
MPAaKTUYECKUX 3a7ad W TPEICTaBICHUS JAHHBIX; CBOOOIHO OIEPHPOBATH TIOHSATHEM:
apru(METHIECKII KOPEHb HATYPaIbHOM CTENIEHH; CBOOOHO ONIEPUPOBATH MMOHITHEM: CTEIIEHB C
palnroHaTBFHBIM  TOKa3aTeleM; CBOOOJHO OINEepUpoBaTh MOHATHSAMH: Jorapudm ducra,
JECATUYHbIE W HaTypalbHbIe Jorapu(MbI; CBOOOJHO ONEPUPOBATH TOHSATHSIMH: CHHYC,
KOCHHYC, TaHT€HC, KOTAaHT€HC YHCIOBOTO apryMeHTa; OIEPHpPOBATH MOHATHUSMH: apKCHHYC,
ApKKOCHHYC M apKTaHTe€HC YMCIOBOTO apTyMEHTA.

2) cBOOOJHO OTIEPUPOBATH MOHSATUSMHU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO, PAaBHOCUIIBHBIC
YPaBHEHMsI U YypaBHEHMA-CIEJCTBHS, PABHOCHIbHBIC HEPABEHCTBA; IPHUMEHATh pa3IU4YHbIE
METO/Ibl PEIICHUS PAlMOHAIBHBIX U JIPOOHO-PALMOHAIBHBIX YPAaBHEHHM, NPUMEHSATh METO]
MHTEPBAJIOB Ul PEIIECHUs] HEPaBEHCTB; CBOOOJHO ONEPUPOBATH MOHATUAMU: MHOIOWIEH OT
OJIHOW MEepPEMEHHON, MHOTOWIEH C IebIMU KO3 PUIIMEHTAMH, KOPHU MHOTOWIEHA, IPUMEHATh
JieICHMEe MHOIOWIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3dy m Teopemy Buera nns
peuieHust 3axa4;  CBOOOJHO ONEPUPOBATH IOHATHSAMM: CUCTEMAa JIMHEHHBIX YpaBHEHU,
MaTpula, ONPEAEIUTENb MATPULBl 2 X2 U €ro IreoOMETPUYECKUH CMBICIH, HCIOJIb30BaTh
CBOMCTBa onpenenuTesns 2 X 2 s BBIYUCICHUS €ro 3Ha4eHUsl, IPUMEHATh ONPEACTUTENH Ul
pelIeHus] CUCTEeMbl JMHEHHBIX YpPaBHEHUI, MOJEIMPOBATh peallbHble CUTYyallUd C MOMOIIBIO
CHCTEMBbl JIMHEHHBIX ypaBHEHUH, HCCIEN0BaTh INOCTPOEHHBIE MOJIENIN C MOMOILBIO MAaTpUl] U
onpenenuTenell, HWHTEPIPETHUPOBATh IOJYYEHHBbIM pe3yiabTaT; HCIOJIb30BAaTh CBOICTBA
NEUCTBUH C KOpPHAMHU sl NpeoOpa3oBaHUs BBIPAKEHUI; BBINOJIHATH IpeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHUH, COAEPIKALINX CTENEHU C PallMOHAIbHBIM I0KA3aTesIeM; HCII0JIb30BaTh
cBoiicTBa Jorapu(mMoOB I NpeoOpa3oBaHMs JIOTapU(PMUUYECKUX BbIpaXKEHUH; CBOOOIHO
OIIEpHPOBATH MOHATUAMU: UPPALMOHAIbHBIE, [TOKAa3aTeIbHbIE U JOrapu(pMUUECKUE ypaBHEHMUS,
HaXOJIUTh MX PEIIEHUS C MOMOIIBI0 PAaBHOCHUJIBHBIX MEPEXOJIOB MM OCYILECTBIISAS MPOBEPKY
KOpHEH; IpPUMEHATb OCHOBHbIE TpPUTOHOMETpHUECKUEe (GOpMyNIbl i IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUM; CBOOOJHO OMEPHPOBATh MOHATHEM: TPUTOHOMETPUYECKOE
ypaBHEHHE, MPHUMEHATh HeoOXoaumble (OpPMYNIbI Ui  PELIEHUs OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YpPaBHEHUN; MOJEIMPOBATH pEalbHbIE CHUTYallMM Ha s3bIKE anreOpsbl,
COCTaBJIATh BBIPAKEHMsI, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/auM, MCCIEI0BATh
MIOCTPOEHHBIE MOJIENN C MCIIOJIb30BAaHUEM almapara ajireopsl.

3) cBOOOJHO OMEPUPOBATh MOHATHAME: (YHKIHKS, CHOCOOBI 3amaHusi (DYHKIUH, B3aUMHO
oOpatHble (YHKIUH, KOMNO3ULUSA (GYHKUUH, rpaduK (yHKUUHU, BBIIOIHATH 3JIEMEHTApHbBIE
npeoOpazoBanusi TpadukoB (YHKIM; CBOOOJHO OMNEPUPOBATH TOHATUSAMU: OOIACTh
ONpeNeNieHuss M MHOXKECTBO  3HAaueHWH  (QyHKUMH, Hyad (QYHKIMM, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBaTh MOHATHAMM: 4YETHBIE M HEU€THbIE (DYHKIMH,
nepuoandeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MUHHUMYMBbI




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

4) cBOOOJHO OINEPUPOBATH MOHATHIMHU: apu(MeTHYecKass U TEeOMETpHUECKas MpPOrpeccus,
0eCKOHEYHO yObIBaroIIasi TeoMeTpUYecKasi Iporpeccusi, JMHENHBIN U SKCIIOHEHIIMATIBHBINA POCT,
(dbopMyIia CI0KHBIX IPOIIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; UCIOJIb30BaTh MPOrPECCUN
JUIS pelIeHMs] pealbHbIX 33/a4 MPUKIATHOTO XapaKTepa; cBOOOJHO ONEpUpOBaTh MOHATHUIMU:
MOCJIEIOBATEILHOCTD, COCOOBI 3aJaHHsI TIOCIIeI0BAaTEIbHOCTEH, MOHOTOHHbBIE M OTPAHUYCHHbIE
MIOCJIEIOBATEILHOCTH, MIOHUMATh OCHOBBI 3apOXKIACHHUSI MaTEMaTHUYECKOrO aHalln3a Kak aHaln3a
OECKOHEYHO MaJbIX; CBOOOJHO ONEpUPOBATh MOHATUSMU: HEMPEPHIBHbIE (DYHKIUH, TOUYKU
paspeiBa rpaduka GyHKIMHA, acCUMOTOTH rpaduka (QyHKUMH; CBOOOJHO OIEPUPOBAThH
MOHATHEM: (DYHKIIMSI, HEMPEpbIBHASI HA OTPE3Ke, MPUMEHATh CBOMCTBA HEMPEPHIBHBIX (PYHKINN
JUI pelleHus 3ajaay; CBOOOJHO OINEpUpOBaTh MOHSTHUAMU: IEpBas U BTOpas IMPOU3BOIHbBIC
GyHKIMY, KacaTesbHas K TpapUKy (QYHKIUU; BEIYUCIATE IPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOTO M KOMIIO3MIMHM [JBYX (YHKIUI, 3HaTh IPOU3BOJHBIE AIEMEHTAPHBIX (YHKLUI;
UCIOJb30BaTh T€OMETPUUECKUH U GU3NUECKUI CMBICI IPOU3BOIHOM AJIs peIlIeHHs 3a1au.

5) cB0OOOJHO OIEpHPOBATH MOHSATUSMH: MHOXECTBO, ONEPAlMd HAJ MHOXXECTBAMH;
HCII0JIb30BATh TEOPETHUKO-MHOXKECTBEHHBIN ammapar Uil ONMCaHWs PEaJbHBIX IPOLECCOB H
ABJICHUM, TIpPU PpELIEHUH 3a7ad K3 JPYTruxX Y4EOHBIX NPEAMETOB; CBOOOJHO ONEpUPOBATH
MOHATUAMM: OIPENEICHUE, TEOpeMa, YPAaBHEHHME-CIEACTBHE, CBOMCTBO MAaTEMaTH4ECKOIO
00BEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

6) cBOOOIHO OIIEPHPOBATH HOHITHIMU: HATYPATBHOE H [[EJI0€ YKCIIO0, MHOYKECTBA HATYPaJIbHBIX
U LIEeJIBIX YUCEeJl, UCMOJIb30BaTh Npu3Haku aeaumocTH uenbix unces, HOJ[ u HOK nHarypanbHbIx
qucen A pellieHus 3a1a4, IPUMEHTh anroput™ EBkinaa; cBOOOAHO OnepupoBaTh MOHATUEM
OCTaTKa 110 MOJYJIIO, 3alIMCHIBATh HATYPAJIBHBIC YMCIIA B PA3JIMYHBIX MMO3MIMOHHBIX CHCTEMax
CUUCIIEHUS; CBOOOJHO OIEpUPOBaTh IMOHATUSAMU: KOMIUIEKCHOE€ 4YHCIO M MHOYKECTBO
KOMIUIEKCHBIX  YHCEJ, HpPEACTaBIATh KOMIUIEKCHbIE 4YHCla B  anreOpauyeckod U
TPUTOHOMETPHUUECKOH (hopMe, BBIMOJIHATH apu(PMETHUYECKUE ONepaluy ¢ HUMU U U300paXkaThb
Ha KOOPJMHATHOM INIOCKOCTH.

7) cBOOOTHO OIIEpUpPOBATH HOHATHUSIMHU: UppalOHaJbHbIE, IIOKa3aTelIbHbIE
U JorapuMUUYecKHe HEpaBEHCTBA, HAXOIUTh HX PELIEHHs C IOMOIIBI0 PABHOCHUIIBHBIX
NIEPEX0/I0B; OCYILECTBIIATE OTOOpP KOpHEH NpU PELICHUH TPUTOHOMETPUYECKOTO YpPaBHEHUS;
CBOOOJTHO ~ OMEpHpPOBAaTh  MMOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTH
Heo0XoAuMble (HOPMYIBI AJIsl PELICHHsS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX 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(PMHUUECKHX
YPAaBHEHUH U HEPAaBEHCTB; pellaThb palMOHAIBHBIE, WPPAalMOHAIBHBIE, IIOKA3aTEIIbHBIE,
norapu(pMUUECKUE U TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA, CO/IEPIKaIlIie MOIYIH U
napaMeTphl; NPUMEHSTh rpaduyeckue MeTOAbl IS pelIeHHs YpaBHEHHH U HEpaBEHCTB,
a TaKke 3aJjay C IapamMeTpaMM; MOJICIHMPOBATH peajbHble CUTYallMM Ha SI3bIKE ajreOphl,
COCTaBJISITh BBIPAKEHHUS, YPABHEHMs, HEPABEHCTBA M HX CUCTEMBI IO YCJIOBHIO 3a/ayM,
HCCIIeIOBaTh MOCTPOCHHbIE MOJIENN C MCIOJIb30BaHUEM alapara ajareOpbl, HHTEPIPETUPOBATh




IIOJTY4CHHBIN pe3ysbTar.

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

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

10) cBOOOIHO OmEpUPOBaTH OCHOBHBIMU IMOHSATHSAMHU CTEPEOMETPUHU TPH PEIICHUH 3a1ad |
MIPOBEJIEHUN MaTEeMAaTUYECKUX PACCYXKICHUI; MPUMEHATh aKCUOMBI CTEPEOMETPUHU U CIIEICTBUSA
U3 HUX TPU PEIIeHUH T€OMEeTPUYECKUX 3a/lay; KiIacCU(PUIMPOBATH B3aUMHOE PACIIOJIOKEHHE
NOpsIMBIX B IPOCTPAHCTBE, IIJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE; CBOOOTHO OMEpPUPOBATH MOHSATUSAMH, CBSI3AaHHBIMU C YTJIaMU B MPOCTPAHCTBE:
MEXAY MPSIMBIMH B MPOCTPAHCTBE, MEXIY MPSAMON U IJIOCKOCTHIO; CBOOOAHO ONEPUPOBATH
MOHATHSMH, CBSI3aHHBIMU C MHOTOIPAaHHHMKAMM; CBOOOJHO pacro3HaBaThb OCHOBHBIE BUJIbI
MHOTOTPaHHUKOB  (Mpu3Ma, THUpaMHaa, MPSIMOYTOJbHBIM  mapauienenunesn,  Kyo0);
KJ1accu(pUIIMpoBaTh MHOTOTPAHHUKH, BBHIOMpAs OCHOBaHUs Ui Kiaccuukaiuu; cBOOOIHO
OTIEpUPOBAThH MOHITHIMHU, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAaHHUKOB IUIOCKOCTHIO; BBIIIOJIHATH
napajuiefibHOe, IIEHTpaJlbHOE M OPTOTOHAJIBHOE NPOEKTUPOBAHHE (UIYp Ha TUIOCKOCTb,
BBIMIOJIHATE M300pakeHUs (Uryp HaA IJIOCKOCTH; CTPOUTh CEUYEHHS MHOTOTPAHHHUKOB
Pa3IMYHBIMU METOJIaMH, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX
00BEMHBIX GUryp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYHMCIATH IUIOLIAANM [OBEPXHOCTEH
MHOTOTPAaHHUKOB (IIpU3Ma, NUPaMUIa), TEOMETPHUYECKUX Tel C MpUMEHEHHEeM (GOopMyI;
CBOOOJHO  ONEpUpPOBaTh MOHATHUSMH: CHUMMETpPHUsl B  IPOCTPAHCTBE, IEHTP, OCh
U TUIOCKOCTh CHMMETPUHM, ULEHTP, OCh U IUIOCKOCTh CHMMETPUH (PUTYpBl; CBOOOIHO
OTepUpPOBATh MOHATHUAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B IPOCTPaHCTBE;
BBITIOJIHATH JCMCTBHS HaJ BEKTOpaMU; pellaTh 3aJaud Ha JI0KA3aTeIbCTBO MAaTEMaTHYECKHX
OTHOIICHUI W HAXOXKJICHHE T€OMETPUYECKUX BEITUYMH, MPUMEHSSI H3BECTHBIE METOJBI MPHU
pElIeHUH MaTEeMaTHYeCKUX 3a7ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJIOKHOCTH; MPUMEHSTh
MpocTelIIe MpPOoTpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MPH
pElIeHUH CTePEeOMETPUYECKHUX 3a/ady; H3BJIEKaTh, MPEOOpa30BbIBaTH M HHTEPIPETUPOBATH
MH(OPMALIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEJCTABICHHYIO HA YepTEexkax
U pUCYHKaX; HNPUMEHSTHh IOJyYeHHblE 3HAHUS Ha TpaKTHKe: CPaBHMBATh U aHAIU3UPOBATh
peanbHble CUTyallud, TPUMEHATh W3ydeHHbIE IMOHATUS B TIpOLECCe IOUCKA pEIIeHHs
MaTeMaTU4ecKu CcGHOPMYIUPOBAHHOW MpPOOJIEMbI, MOJEIUPOBAaTh pealibHble CHUTYalluu
Ha A3BIKE T€OMETPHH, UCCIIE0BATh TOCTPOCHHBIE MOJIENIN C MCIIOJIb30BaHUEM I'€OMETPUUYECKUX
NOHATUH W TeopeM, ammapara anreOpbl, pemaTh MpaKTHUYECKHe 3a7ayd, CBS3aHHBIE C
HaXOXJICHHEM TIeOMETPUYECKUX BEIMYMH, HMETh MpPEJCTaBIeHUSs OO0 OCHOBHBIX J3Tamax
Pa3BUTHS FEOMETPUH KaK COCTaBHOM yacTu (yHIaMeHTa pa3BUTHUS TEXHOJOTHH.

11) cBOOOIHO oOTEpHPOBATH TMOHSATHSIMH, CBS3aHHBIMH C LWJIMHAPHYECKOH, KOHUYECKOW H
cepruuecKkoil MOBEPXHOCTAMH, OOBACHATH CIOCOOBI IMOJYYEHHUsS; ONEPUPOBATH MOHATUSIMH,
CBSI3aHHBIMHU C TEJIaMU BpalCHMS: IMIMHIPOM, KOHYCOM, Cepoil M IIapoM; pacro3HaBaTh
Tesa BpalleHus (UMIMHApP, KOHYC, cdepa M map) M OOBACHATH CIOCOOBI MOJYYEHHUS Tell




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, HCIOJb30BaTh (POpMyny MOJHOM BeposTHOCTH, (opmyny baiteca mpu
pelIeHNH 3a/1a4, ONpeAessATh HE3aBMCUMOCTh COOBITHMH MO (opMmyine M 1O OpraHu3aluu
CIIy4JafHOrO  3KCIIEPUMEHTa; MPUMEHSATh U3yYCHHble KOMOWHATOpHbIE (OPMYNbI  UIs
NEPEUYHCIICHUS 3JIEMEHTOB MHOXECTB, JIEMEHTApHBIX COOBITHI CIy4aiflHOTO OMbITA, PEIICHHS
3aja4d 10 TEOPUU BEPOSITHOCTEH; CBOOOJHO ONEpUpPOBATh MOHATHSAMM: OWHAPHBIA CIydailHbIN
OTBIT (MCHBITAHKE), YCIIEX U HeyJaua, He3aBUCHMBbIE UCTIBITAHUS, CEPUsl UCTIBITAHUM, HAXOAUTh
BEPOSATHOCTH COOBITHI: B CEpUU HCHBITAHMHA JO TMEPBOTO ycrexa, B CEPUM HCIBITaHUH
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bepHymnu, B omeiTe, CBS3aHHOM CO CIy4ailHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;
cBOOOJTHO ONEpUPOBATH MOHATHUSMH: CIIydailHas BEJIMYHMHA, pacIlpelielieHue BEpOsSTHOCTEH,
Jauarpamma pacrpejencHus, OuHapHas cilydaiiHas BEJINYMHA, TEOMETPUUECKOE, OMHOMUAIBHOE
pacnpeeineHue.

13) onepupoBaTh MOHSATHSAMHU: COBMECTHOE pACIpEICICHUE IBYX CIy4YallHBIX BEIHYUH,
HCIO0JIb30BAaTh TaOJUIly COBMECTHOIO paclpeieieHus] JBYX CIy4dalHbIX BEJIWYMH IS
BBIJICIICHUS PACHPEICICHUS KAKJIO0M BEIWYMHBI, ONPEICICHUS HE3aBUCUMOCTH CIIydalHBIX
BEJIMYUH; CBOOOJHO OMNEPUPOBATH MOHATHEM MAaTEMAaTHYECKOTO OXKHAAHUS CIy4alHOM
BEJIMYMHBI (pacipesieneHus), IPUMEHITh CBOWCTBA MATEMAaTUYECKOTO OXKUAAHUS MPU PEILICHUU
3a/a4, BBIUUCIATH MaTEMaTHYECKO€ OXXHJAaHUE OMHOMMAIBHOIO M I'E€OMETPUYECKOTO
pacnpezeneHuii; cBOOOAHO ONEPUPOBATH MOHATUSMU: JTUCHEPCUS, CTaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM  BEJIIMYMHBI, NPUMEHATH  CBOMCTBA  JUCIEPCUM  CIy4alHOW  BEJIMYHHBI
(pactpenenenus) Mpu PEIlICHUH 33/a4, BBIYHUCIATH JUCHEPCUI0 M CTaHJApPTHOE OTKJIOHEHUE
r€OMETPUYECKOr0 U OWHOMHMAIBHOTO  paclpeieieHHi;  BBIYMCIATH  BBIOOPOUHBIE
XapaKTepUCTUKU 10 JaHHOW BBIOOpPKE U OIICHMBATh XapaKTEPUCTUKU TE€HEpaJbHOMN
COBOKYITHOCTH JIaHHBIX IO BBIOOPOUYHBIM XapakTepucTukaM. OLeHNBaTh BEPOSATHOCTH COOBITUI
U TpOBEPATh  IPOCTEUIIME  CTAaTUCTUYECKHME  THUMOTE3bl, IOJIB3YSACh  W3yYEHHBIMU
pacnpeeIeHUsIMH.

1.4. Kotu4ecTBO 4aCOB HA OCBOEHME NMPOrPaMMbl AMCHMILIMHBI:
yueOHasi Harpy3ka oOyuaronierocsi 336 yaca, B TOM 4HCIIE:

NJIS O4HOM (hOpMBI 0O0yUeHHU s :

aynuTopHas yueOHas Harpy3ka oOydaromerocs 308 yaca.
camocrosTenpHas pabora oOydatomerocsi 20 yacos;

KOHCYJIbTALlUH 8 4acoB;

IPOMEXYTOUYHAs aTTecTalusl & 4acoB.
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2. CTPYKTYPA U COJAEP)KAHHUE YUEBHOI'O IIPEJMETA
«MATEMATHUKA»

2.1 O0bem yueOHOro npeaMeTa M BUIbl y4eOHOiIi padoThl

JJIs1 OYHOM (pOpMBI 00yYeHUsI

Bua yyeOHoM padoThI Oovem uacoe

Y4yeOHasi HArpy3Ka (Bcero) 336
AyauTopHasi yueOHasi HArpy3ka o0y4aromerocsi (Bcero) 308
B TOM YHCJIC:
TEOPETHYECKOE 00yUeHUe 202
PAKTUYECKUE 3aHSATHUS 98
npo¢eccuoHATbHO-OPMEHTHPOBAHHOE CO/IePKAHNE

TEOpEeTHYECKOE 00yUeHUe 12

MPAKTUYECKUE 3aHATHS 10
CamocTosiTeqibHasi paboTa o0yyarinerocs (Bcero) 20
KoncyabTanum 8
IIpomexyTouHasi arTecTanms B opMe sK3aMeHa 8

Bcepoccuiickas mnpoBepounas pabora (Ipy HajdM4ud 1O JAHHOMY Y4YeOHOMY
npeIMeTy), OpraHudyemas B paMKax MEpONpUATUNA IO OLEHKE KadecTBa
oOpa3oBaHus, MPOBOJIUTCS 3a CUeT 00bEMA BPEMEHHU, OTBEICHHOIO Ha y4eOHBIH
NpeIMET, COTJIACHO HOPMATHUBHO-TIPABOBBIM aKTaM.
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2.2 TemaTu4eckuii IVIaH U collepkaHue y4eOHOro npeamera «MaremaTuka»

U1t OYHOU (POPMBI 00yIEHUS

HaumenoBanue Conep:xanue y4eO0HOr0 MaTepraJia NpaKTHYECKHe 3aHATHS, O0nem
pa3fesioB U TeM caMoCTOsITeIbHAasE padoTa o0y4yaronmxcst 4acoB
1 2 3
1 cemecTp 90/42
Paznen 1. Uncaa u Bprunciaenns. MHoxkecTBa.
Tema 1 Conep:xxanne yued0HOr0 MaTepuaia 8/2
Pa3Burue 1 | 1.Lensie u paunonanbHbie uncina. [elictBurensabie uncina. [IpubnmkenHbie Beraucienus. [IpubnmkeHHoe 3HaueHne
MOHATHA 0 YHCIe BEJIMYMHBI U TIOTPEIIHOCTH MPHOIMKEHIH. 2
2 | 2.KommutekcHbie ynciia. ApupMeTHdecKue IeHCTBHS Ha/l KOMIUIEKCHBIMU YMCIaMH. 2
3 | 3.KommiekcHbie yncia. Tpuronomerpuueckas GopmMa 3alucy yuciia 2
4 | 4.11pakTuyeckasi padora Ne 1 «lloHATHE MHOXKECTB YHICET» 2
5 | 5.BxonHoil KOHTPOJIb 2
Pa3znen 2. DyHkuum u rpagpukn
Tema 2 Conep:xanue y4ed0HOro MaTepuaia 8/4
DyHKIMH, HX 6 | 1.®yakuuu. CriocoOsl 3aaanus QyHkiun. ['padukn ¢pynkimn. CrolicTBa QyHKINU. 2
CBOMCTBA U 7 | 2.06patubie pynkuun. O6IaCTh ONpeneneHns u 00IacTs 3HaUeHu o0paTHON (yHKIHH. |'paduk odpaTHOH 2
rpadgukm. dysaxmm. CroxHast GyHKIHS (KOMITO3HIIHS)
8 | 3.Ilpaktnyeckas padora Ne 2 «Dynkiuu. CBoiicTBa QYHKITHI 2
9 | 4.IlpeobpazoBanme rpadukoB ¢hyHKImiA. Buapl mpeodpa3zoBaHuii. 2
10 | 5.1IpakTnyeckas padora Ne 3 «lIpeobpazoBanus rpapukoB GyHKITHID 2
11 | MpodeccnonHaNbHO-OPHEHTHPOBAHHOE COIEPKAHNE 2
6. Onucanre MPON3BOICTBEHHBIX MPOIIECCOB C TOMOIIBI0 TPadUKOB (HyHKITHIA
Paznen 3. OCHOBbI TPUTOHOMETPHUH
Tema 3 Copepixanne yueOHOro MaTepuaia 8/6
Tpuronomerpuye | 12 | 1.Pajgnannas mMepa yria. BpamarensHoe nsikenne. TpuronoMerprdyeckas OKpy>KHOCTb 2
cKkue BpIpaxkenus | 13 | 2.CuHyc, KOCHHYC, TAHT€HC M KOTaHTreHC yuciaa. OCHOBHbBIE TPUTOHOMETPHYECKHE TOXECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «Tpuronomerpudeckue QyHKIMH YUCIOBOIO apIyYMEHTa» 2
15 | 4.®opmyiel npuBeaeHus. CuHyc, KOCHHYC U TAHT€HC CyMMBI M pa3HOCTH ABYX yrioB. CHHYC U KOCHHYC ABOHHOTO 2
yrina. @opmyinbl nonoBuHHOro yria. [IpeodpazoBanust cyMMbl TPUTOHOMETPHUYECKUX (YHKIUHI B IPOU3BEACHUE U
MIPOU3BENEHNS B CyMMY. BrIpaxkeHue TpUroHOMEeTpHUYECKHX (DYHKIMH Yepe3 TaHT€HC MOJOBUHHOTO apryMeHTa.
16 | 5.lIpakTnyeckas padora Ne 5 «OcHOBHBIE POPMYIIBI TPUTOHOMETPUUY 2
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17 | 6.IlpeoOpa3oBanus IPOCTEHIIINX TPUTOHOMETPUUYECKUX BBIPAsKESHHH. 2
18 | 7.llpakTnyeckas padora Ne 6 «[IpeoOpazoBanusi IPOCTEUIIMX TPUTOHOMETPHYECKUX BBIPAYKEHUN 2
Tema 4 Conep:xkanne yuedOHOr0 MaTepuaia 412
Tpuronomerpuye | 19 | 8. Tpuronomerpuyeckue GyHKIMHU, HX CBOHCTBA U rpaduKu 2
ckue GQyHkuuu. | 20 | 9.IIpakTudeckas pagora Ne 7 «TpuronoMmerpudeckue QyHKIHN. 2
21 | 10.06patHbIe TpUroHOMETpHUecKHe QYHKIMU. APKCHHYC, apKKOCHHYC, apKTAHTEHC YHCIIA. 2
Tema 5 Conep:xkanue yueOHOro MaTepuaia 8/6
Tpuronomerpuye | 22 | 11.IIpocreiinme TPUrOHOMETPHIECKHE YPABHEHHMSL. 2
cKMe ypaBHeHus | 23 | 12.Meronpl penieHusi TPUTOHOMETPUIECKHX YPaBHEHHH. 2
U HepaBeHCTBa. | 24 | 13.Pemenne TpUroHOMETPUYECKUX YPAaBHEHHI. 2
25 | 14.11pakTnueckas padora Ne§ «[Ipocreiimre TpUroHOMeTpUYECKHE YPABHEHUSD) 2
26 | 15.11pocreiimye TPUTOHOMETPUYECKIE HEPABEHCTBA. 2
27 | 16.IMpakTuueckas padora Ne9 «[Ipocreiinie TPUTOHOMETPHYECKIE HEPABEHCTBAY 2
28 | 17.1IpakTnyeckas padora Nel() «CrcremMbl TPUTOHOMETPUIECKIX YPAaBHEHHUI 2
Pa3nen 4. CtepeomeTtpusi
Tema 6 Conep:xanmne y4e0HOr0 MaTepuaia 6/2
BeBenenue B 29 | IpodeccHoOHATBLHO-OPHEHTHPOBAHHOE COJePKAHME 2
CTEepeoMeTPHIO. 1.Buap! mnockux ¢uryp 1 ux miomais. IIpakTuko-opueHTHPOBaHHbIE 334a4l B Kypce T€OMETPUH Ha INIOCKOCTH.
30 | podeccHoHATHLHO-OPHEHTHPOBAHHOE COepPKAHNE 2
2.OCHOBHBIE IIPOCTPAHCTBEHHBIE (DUTYPBI. AKCHOMBI CTEPEOMETPHH.
31 | 3. Terparap. Ilapamnenenumner. 2
32 | 4. IlpakTuyeckasi padora Ne 11 «Ceuenus. 3agaun Ha MOCTPOCHHE CEUCHUI. 2
Tema 7 Conep:xkanue y4e0HOro MaTepuaia 12/8
Ipsimbie 1 33 | 5.I1apamieabHOCTh MPSAMBIX M IIJIOCKOCTEH. 2
ILIOCKOCTH B 34 | 6. [IpakTHyeckas padora Ne 12«lapamienbHOCTh NPSIMBIX U MIOCKOCTEN. 2
npocrpancrBe. | 50 | 7. IIepNEHIMKYIAPHOCTD MPAMBIX H TIOCKOCTEH. 2
36 | 8. IleprieHAUKYJISIp ¥ HAKIOHHAS. YTOI MEKAY MPSMOM M TNIOCKOCTBIO. 2
37 | 9. Teopema o Tpex MepreHTUKYIsIpax. 2
38 | 10.IMpakTuueckas padora Ne 13 «Teopema o0 Tpex MepHeHIUKYISIPaX». 2
39 | 11. JIsyrpanssriii yroiu. [lepneHIuKyIIpHOCTh IBYX TUIOCKOCTEH. 2
40 | 12. IpakTyeckas padora Ne 14 «[leprneHAnKyISIPHOCTH B TPOCTPAHCTBEY. 2
41 | 13. 'eomeTrpuyeckue Mpeodpa3oBaHUs IPOCTPAHCTBA. 2
42 | 14. IpakTnyeckast padora Ne 15 «[IpsiMbIe 1 TJIOCKOCTH B ITPOCTPAHCTBE» 2
Paznea 5. Kopau, crenenn u gorapugmsl.
Tema 8 | Conepxanne yuebHoro matepuaia 10/6
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Kopl-m u 43 | 1.Kopnau u crenenu. KopHu HaTypaapHOM CTENEHU U3 YUCIIa U UX CBOMCTBA. 2
CTEeIeHH. 44 | 2. llpaktuyeckas padora Ne 16 «KopeHb N-0ii CTENCHHU U €r0 CBOMCTBA» 2

45 | 3. CreneHu ¢ pallMOHAILHBIMU TIOKA3aTEISIMU, UX CBOMCTBA. CTENEHU C ACHCTBUTEIBHBIMU IMOKA3aTEISIMHU, UX 2

CBOMCTBA.
46 | 4. lIpakTyeckas padora Ne 17«CrerneHu ¢ palMoHATLHBIMU ITOKA3aTENsAMH, X cBolcTBa. CTereHu ¢ 2
JIEUCTBUTENBHBIMU MOKA3aTENSIMH, UX CBOWCTBAY.

47 | 5. VippaimionalibHbIe ypaBHEHUS] M HEPABEHCTBA 2

48 | 6.IMpakTHueckasi padora Ne 18 «VppannoHaibHble ypaBHEHHs 1 HEPABEHCTBA 2

49 | 7. Crenennas ¢pynknus [IpeoOpazoBanus palioHAIBHBIX, HPPAIIMOHAIBHBIX, CTEIEHHBIX BHIPAsKEHHH. 2

50 | 8. KopHuu u crenenu 2

Tema 9 Conep:xanne yueGHOro MaTepuaga 10/2

Hoxaszareapnas | 91 | 9. [lokazatenbHas GyHKIHSL. 2
GyHKnus. 52 | 10. IlokazartenbHbIC ypaBHEHUS. 2

53 | 11. IlokasarenbHbICc HEPABCHCTRA. 2

54 | 12. Iloka3aTenbHble HEPABEHCTBA M YPaBHEHHUSI. 2

55 | 13.CucTtembl TOKa3aTeIbHBIX YPABHEHHM. 2

56 | 14.I1pakTnyeckas padora Ne 19 «Iloka3arenbHble YpaBHEHHS U HEPABEHCTBA 2

Tema 10 Conep:kanue yueoHOro MaTepuaia 16/4

Jlorapugmel. 57 | 15.Jlorapudm. [IpaBuna neiictuii ¢ norapudmamu. Ilepexom K HOBOMY OCHOBaHHIO. 2
58 | 16. JleiicTBus C gorapudMam. 2

59 | 17. Jlorapudmuueckas GyHKIHUS. 2

60 | 18. IIpakTuueckasi padora Ne 20 «[Ipeobpa3oBaHus MOKA3ATEIbHBIX U JIOTAPH(PMHUUECKUX BBHIPAKCHUIDY 2

61 | 19. JlorapudmMuueckue ypaBHECHHUS 2

62 | 20. Jlorapudmuueckrue HepaBeHCTBA 2

63 | 21. Jlorapudmuueckne ypaBHCHHS U HEPABEHCTBA 2

64 | 22.Cuctembl Jlorapu(hMUUECKUX YPaBHECHUN 2

65 | 23.IlpakTuueckas padora Ne 21 «JlorapubmMudeckue ypaBHEHHsI 1 HEPABEHCTBA» 2

66 | 24.KontponbsHas padora «Mtoru 1 cemectpay 2

Htoro Jlexknuii — 90 yacoB
3a 1 cemectp [IpakTnyeckux pabot — 42 yaca
CamocrosTenbHas paboTa 00yJaroUIMXCsl: MOArOTOBKA K 9K3aMEHY 10
Koncynbrammmn 4
[TpomexyrouHas arrectanus B popme IK3ameHa 4
2 cemecTp 112/56
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Pa3jen 6. BekTopsl B npocTpancTBe.

Tema 11 Conep:kaHue y4eOHOr0 MaTepuaJjia 10/6
KoopauuaTel n 67 | 1.IlonsTre BekTOpa Ha MJIOCKOCTU U B MpocTpaHcTBe. Buabl BekTopoB. JlelicTBus ¢ BekTopamu. Onepaiu Haj 2
BEKTOPBI. BEKTOpaMH.
68 | 2.Pemenye NpakTHYECKUX 3a1a4. 2
69 | 3. IpakTHyeckas padora Ne 22 «BeKTOpbI B TPOCTPAHCTBEY 2
70 | 4.Merox koopauHat B mpocTpaHcTBe. [IpsiMoyronpHas cucremMa KOOpIMHAT B TPOCTPAHCTBE. 2
71 | 5. Meron koopauHat B mpocTpancTBe. KoopauHats! BekTopa. CBsA3b MEXIY KOOpAWHATAMH BEKTOpa U 2
KOOpJIWHATaMH TOYEK.
72 | 6.Pemenue 3aga4. KoopauHATHI 1 BEKTOPHI 2
73 | 7. llpakTnyeckas padora Ne 23 «Meroa KOOpAMHAT B TPOCTPAHCTBEN 2
74 | IlpodeccuoHATHHO-OPHEHTHPOBAHHOE COJIEPKAHUE
8.IpakTuyeckas padora Ne 24 «KoopauHatHas MI0CKOCTh. BEIUNCIIeHHE pacCTOSIHUHN | TUTOMIA/IEH Ha TIOCKOCTH. 2
KonnuecTBeHHbBIE pacyeThl».
Pa3nesn 7. MHOTOrpaHHUKH U KPYTJIble TeJja.
Conep:xaHue y4eOHOro MaTepuaJa 10/6
75 | 1. Ilonstne MHOTOrpaHHUKa. ETO 251eMeHTHI: BepIuHEL, pedpa, rpanu. Jluaronans. Ceuenne. Beimykisie u 2
HEBBIIYKJIbl€ MHOTOIPaHHUKH.
76 | 2.ITpusma. Iapasmenenumnesn 2
77 | 3. Ilupamua. Buasl mupamm. 2
Tema 12 78 4.1 Gora Ne 25 I 2
. IlpakTuyeckas padora Ne 25 «IInomane NOBEPXHOCTH MHOTOTPAaHHHKOBY
Muororpannuku 79 | 5.Cummerpus B mpocTpancTtBe. CHMMeTpus B KyOe, mapayieNenuiesie, Ipu3Me, MipamMu/e. 2
80 | IpodeccHOHANBLHO-OPHEHTHPOBAHHOE COMEPKAHME 2
6.1Ipumepnl cuMMeTpuit B Ipodeccu.
81 | 7. IlIpakTuyeckasi padora Ne 26 «IIpaBuibHbIC MHOTOTPAHHHUKH. 2
82 | 8. IIpakTuyeckasi padora Ne 27 « MHOTrOrpaHHUKI 2
Tema 13 Conep:kaHue y4eOHOro MaTepuasa 8/2
TeJa BpaleHus 83 | 9.1lnmmHp, MUIHHAPHYECKas TOBEPXHOCTb. [11ommaap MOBepXHOCTH HMIIMHIPA. 2
84 | 10. Konyc, koHHYecKas MOBEPXHOCTh. [1o1ia b MoBepXHOCTH KOHYCA. 2
85 | 11.Yceuennslit konyc. CedeHre yCe4eHHOT0 KOHyca 2
86 | 12. Illap u cdepa, ux ceyenust. BzanmHoe pacnonoxeHnue cepbl U IIIOCKOCTH, KacaTellbHas INIOCKOCTh K cdepe. 2
87 | 13. llpakTuyeckas padora Ne 28 «Kpyriusie Tena» 2
Tema 14 Conep:xaHue y4eGHOr0 MaTepuajia 8/10
O0beMBbI Te 88 | 14. Ilonsatue o6béma. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. OOBEM NPSMOYTOIBHOIO Mapalleenuesa, IpU3Msl, 2
LHUJIMHADA.
89 | 15. lIpakTuyeckas padora Ne 29 «O0bEM MPsIMOYTOJIBHOTO NapaJlieenunea, MPU3Mbl, HIMHIPAY 2
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90 | 16. OO6beM mupaMuIBl U KOHYCA. 2
91 | 17. Pemenne 3aga4 no teme «O0BEM MUpaMUIbl U KOHYCa» 2
92 | 18. lIpakTuyeckas padora Ne 30 «O0bEM MUpaMuIBl U KOHYCa» 2
93 | 19. IpakTuyeckas padora Ne 31 «O06bEM mapa u wiomans chepoi» 2
94 | 20. INogo6ue Ten. OTHOIICHNE TUIOMIAACH MTOBEPXHOCTEH M 00BEMOB TOJOOHBIX TEI 2
95 | 21. MIpakTuyeckas padora Ne 32 «/3MepeHus B TeOMETPUNY 2
96 | IIpodeccHOHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHIE 2
22. IlpakTHyeckasi padora Ne 33 «lcronb30BaHre KOMOMHAIIMI MHOTOIPAHHUKOB M TEJT BPAIICHHUS B MPAKTUKO-
OPHEHTHPOBAaHHBIX 3a]a9ax).
Paznen 8. Hayana MaTeMaTH4ecKoro aHajim3a
Tema 15 Cojnep:xanue yueOHOr0 MaTepuajia 4/2
Mpenen 97 | 1. Ilpenen nocnenoBaTeNbHOCTH. 2
98 2. Ilpenen pyHKIIMM, OCHOBHBIE CBOWCTBA M MPAaBHJIa BEIYHCICHUS. 2
99 3.IIpakTuyeckasi padora Ne 34 «[Ipenenb» 2
Tema 16 Conep:xanmne y4ed0HOT0 MaTepuaia 12/10
Ipoussoanas 100 | 4.TToHsiTHie IPOM3BOIHOM (DYHKIINH, €€ TEOMETPHUCCKUN U (PM3UUECKUN CMBICII. 2
101 | 5. Ilpaeuna auddepenuuposanus. Tabnuna npou3BoaHbix. JuddepeHiinpoBanue CI0KHBIX QYHKITUH. 2
102 | 6. IpakTuyeckas padora Ne 35«/luddepeHiupoBanne BRIPAKECHUI 2
103 | 7.'eomeTpuyuecKuii M GU3NIECKUI CMBICT TTPOU3BOTHOM 2
IIpodeccnoHaIBLHO-OPHEHTUPOBAHHOE COlep:KaHue 2
104 | 8 IpakTHueckas paGora Ne 36 «Pu3uueckuii CMBICI IPOM3BOIHON B MPOMECCHOHATBHBIX 331a4aX).
105 | 9. MccnenoBaHue 31IeMeHTAPHBIX (PYHKITMI HA MOHOTOHHOCTH M TOYKH 9KCTPEMYyMa. 2
106 | 10. MccnemoBanme aneMeHTapHbIX (GYHKIHK Ha HAanOOJIbIllee 1 HAWMEHbIIIee 3HAYEHHE C TOMOIIBIO TPOU3BOTHON 2
107 | 11. IlpakTuyeckas padora Ne 37 «HaunbornpIiee 1 HanMeHbIIee 3HaYeHNE (YHKIIMHA HA OTPE3Ke) 2
108 | 12. IlpumMeHeHWE MPOU3BOTHON K HCCIENOBaHUIO (DYHKINI 1 mocTpoeruro rpadukos. [IponszBoaHbIe 00paTHOI 2
KOMIO3HUIIAH (DYHKITHH.
109 | 13. IlpakTHyeckas padora Ne 38 «lIpuMeHeHre TPON3BOIHON K UCCIIEOBAHHIO (PYHKITHIT M TOCTPOSHUIO 2
rpaduKoB»
110 | IIpodeccuonalIbLHO-OPHEHTHPOBAHHOE CO/IEPsKAHUE 2
14. TMpaktuuyeckas padora Ne 39 «HaxoxaeHne ONTHUMAIFHOIO pe3ylibTaTa C MOMOIIBI0 TPOM3BOJHONW B
MIPAKTUIECKUX 3a/a9axy.
Conep:xaHue y4eGHOr0 MaTepuajia 12/6
Tema 17 111 | 1.IlepBooOpasnas. HeonpenenenHslii HHTErpalL. 2
Hurerpan m ero | 112 | 2. CnocoObl HAXOXK/ICHUSI HEONIPE/IEIEHHOTO MHTErpasa 2
npuUMeHeHHe 113 | 3. lIpakTuueckas padora Ne 40 «CriocoObl HAXOXKICHHsI HEOIIPENISIIEHHOT 0 MHTErpaIay 2
114 | 4. Onpenenennblii nuaTerpan. Popmyna Herorona-JleliOHuma. 2
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115 | 5. BeluncieHus ONpeaeIcHHOrO HHTErpaa. 2
116 | 6.JTpakTuyeckasi padora Ne 41 «BpluncieHus: onpeaeIcHHOr0 HHTErpaiay 2
117 | 7.'eomerpuyecKuii CMBICI ompeaesieHHoro naterpaina. @opmyna HeroToHa - JleiiOnuna. Pemenue 3a1au Ha 2
NpUMEHEHHE HHTErpalia Julsi BRIYUCIICHUs] (GU3MUECKUX BETHYHMH U IJIOMIACH
118 | 8. Pemienue 3a1a4 Ha NpUMEHEHHS WHTErpasia B PU3HKE H TEOMETPUHU 2
119 | IIpodeccuoHAILHO-OPHMEHTHPOBAHHOE COlep:KaHMe 2
9.lpakTHyeckas padota Ne 42 «Penienue 3a7ja4 Ha IPUMEH CHHE HHTErPajiay
Pa3nen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Conep:xanue yueOHOro MaTepuasia 6/-
MHoKecTBA. 120 | 1.ITonstue muoxectBa. [TommHuoxkecTBO. Oniepaliuy ¢ MHOKECTBAMH. 2
JIeMEeHTbI IIpodeccnoHaAIBLHO-OPHEHTHPOBAHHOE COlep:KaHNe 2
Teopuu rpagos 121 2.0mnepanyu ¢ MHOXKecTBaMU. PellieHne npukia HbIxX 3a1a4
122 | 3.Tlonstue rpada. CBsa3HbIH rpad, AepeBo, MUK rpad Ha MIIOCKOCTH 2
Tema 19 Conep:xaHue y4eOHOro MaTepuaia 10/2
KomounaTtopuk | 123 4.0OcHOBHBIE MOHATHs KOMOMHATOPUKH. 3a/1auyl Ha MOJCUET YMCIIa Pa3MElIeHHH, IEpecTaHOBOK, COYETAHUI. 2
a m crarucTika | 124 | 5.Pemenne KOMOMHATOPHBIX 3a1a4 2
125 | 6. Cratuctrueckas 00pabOoTKa JaHHBIX 2
126 | 7.Pemenne 3a1a4 Ha mepeOOp BAPHAHTOB. 2
127 | 8. ®opmysa bunoma Hetorona. Tpeyronbuuk Ilackas. 2
128 | 9.IlpakTuyeckasi padora Ne 43 «DgeMeHTb KOMOHHATOPUKI 2
Tema 20 Conep:xkaHue y4eOHOro MaTepuasia 10/2
J1eMeHThI 129 | 10.CoObITHE, BEPOATHOCTh COOBITHS, CI0KEHNUE U YMHOKEHUE BeposaTHOCTEH. [IoHATHE 0 HE3aBUCMMOCTH COOBITHIA. 2
TeopuH 130 | ITpodeccHoHATLHO-OPHEHTHPOBAHHOE COAEP/KAHNE 2
BepOSITHOCTEii. 11. IlepBuunas 0OpaboTKa cTaTUCTHUYECKUX AaHHEIX. | paduueckoe nx mpeacrasieHne. HaxoxmeHne cpeqHux
XapaKTePUCTHUK, HAOII0AaEMbIX JaHHBIX
131 | 12.BeposiTHOCTH B TpodecCHOHANBHBIX 3amadax. OTHOCHTENbHAS YacTOTa COOBITHS, CBOHCTBO €€ YCTONYHBOCTH. 2
CraTtuctrueckoe onpeneneHne BeposiTHocTH. OLeHKa BEpOSTHOCTH COOBITHS
132 | 13. JluckpeTHas ciay4yaiiHas BEIMYKHA, 3aKOH €€ paclpeaeseHusl. 2
133 | 14. Knaccuueckoe onpeesieHue BEPOSITHOCTH. 2
134 | 15.I1pakTuyeckas padora Ne 44 «Penienue 3a/1a4 Ha BRIYHCIICHUE BEPOSITHOCTH 2
Pa3nen 10. YpaBHeHUSs U HEPaBEeHCTBA
Tema 21 Conep:xaHue yueOHOro MaTepuaJa 14/6
YpaBHeHus u 135 | 1.PaBHOCHIBHOCTD YPaBHEHHH, HEPABEHCTB, CUCTEM. OCHOBHBIE IIPHEMBI X PEIICHHS. 2
HEePABEHCTBA 136 | 2.PemeHue nokasatenbHbIX, JOrapupMUIECKUX ypaBHEHHH, HEPABEHCTB, CUCTEM. 2
137 | 3. llpakTHyeckas padora Ne 45 Pemenne nokaszaTenbHbIX, JJOrapu(MUUECKUX YpaBHEHUH, HEPABEHCTB, CHCTEM. 2
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138 | 4. Pemenne TpUroHOMETPUYECKUX YPaBHEHHH U HEPABEHCTB. 2
139 | 5. Pemenne pannoHanbHBIX, HPPALMOHAIBHBIX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
140 | 6. IpakTH4eckas padora Ne 46 «PerieHue TPUrOHOMETPUYECKUX YPAaBHEHHH U HEPABEHCTBY 2
141 | 7. PemieHue ypaBHEHUN U HEPABEHCTB C NTapaMeTpaMu 2
142 | 8.Ompenenenue Mmoayns. PackpeiTue Mmoaysns no onpenenenuto. [lpocreiiime ypaBHEeHHs 1 HEpAaBEHCTBA C MOJYJIEM. 2
[IpumeHeHue paBHOCUIIBHBIX NEPEXOJIOB B ONPEETIeHHBIX TUIIAX YPAaBHEHHUH U HEPABEHCTB C MOJIYJIEM.
143 | 9.ITpakTuyeckasi padora Ne 47 «[Ipocreiinme ypaBHEHHUS] H HEPABEHCTBA C MOAYJIEM. 2
144 | TIpodeccHoOHATBLHO-OPUEHTHPOBAHHOE COJIEPsKAHNE 2
10.Pernienue TEKCTOBBIX 3a/1a4 MPO(ECCHOHATBLHOTO COJIEPKAHUSL.
IMoBTOpEHUE Conep:xaHue y4eOHOr0 MaTepuaJa 8/4
MaTepuaia 145 | 1.IloBropenue Marepuaia (reoMeTpusi) 2
146 | 2.IlpakTuueckas padora Ne 48 «[IpumeHeHVe OITOPHBIX 3HAHHUI 110 TEOMETPHH 2
147 | 3.IloBropenne Marepraia (anredpa ¥ Hayaja MaTEeMaTHYECKOT'0 aHAJIN3A) 2
148 | 4.IloBropenne Marepuaia (anredpa ¥ Hayaja MaTEeMaTHYECKOT'0 aHAJIN3A) 2
149 | 5.1IpakTyeckasi padora Ne 49 «IIpuMeHeHrEe ONTOPHBIX 3HAHUH 1O anTedpe M MaTEMaTHIECKOMY aHAJIU3Y» 2
150 | 6.ltoroeas KOHTpOIBbHAS paboTa 2
Hroro Jlexuuit — 112 yacoB

3a 2 ceMecTp

IIpaktrueckux pabot — 56 gacoB

NuauBunyanb-
HBIUA MPOEKT
(mpenMeToM He
SIBJISIETCS )

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

- BBIOOD TEMBI IIPOCKTA;

- opmynrpoBaHKE TEMBI POEKTa U 000CHOBaHKE €€ aKTYyaJIbHOCTH;

- ompezieTICHHe TeN paboThl, GopMyIHpOBaHHE 33/1ay;

- BBIJICJICHUE 00BEKTa U MPEAMETA IPOSKTHON pabOThI;

- COCTaBJICHHE TJIaHA MCCIIC/IOBAHUS;

- MIOVICK UCTOYHHUKOB TI0 TEME UCCIICOBAHMSI,

- paboTa ¢ pasTUYHBIMM HMCTOYHHUKAMH, ITUTUpOBaHHE, odopmieHue OuOIMorpaduueckoro cmmcka, 0030p
(hakTHYECKOTO MaTepuana;

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

- cOop U cucTeMaTu3anus JaHHbBIX;

- MPOBE/ICHUE OTBITOB, U3MEPEHHU, OTICAHNE PE3YIHTATOB HAOMIOCHUHN 1 UX OOBSICHEHHUE;

- 00paboTKa, CTPYKTYpUPOBAHHE U aHAIN3 MTOJYYCHHBIX PE3yIbTaTOB;

- o(hopMIIEHUE TEOPETUIECKIX U IKCTIEPUMEHTAIBHBIX PE3YIbTATOB MPOCKTHON NESTEILHOCTH,
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- ohopmIIeHUE TPOCKTHON PabOTHI;
- MOJATOTOBKA K 3all[UTE MTPOCKTa;
- 3al[MTa MPOEKTA.

Tembl UHAMBUAYATBHBIX IPOEKTOB MO YUeOHOMY IpeaMeTy «MareMaTukay:

1. KoMmekcHble yKciia ¥ UX pojib B MaTeMaTHKeE.

2. Cunyconia BOKpYT Hac.

3. Benukue MaTeMaTUKH IPEBHOCTU

4. Benukoe ucKyccTBO u xku3Hb [[xeponamo Kapnano.

5. 'eoMeTpruecKkrne MOJIETU B €CTECTBO3HAHUH.

6. 'eomerpus EBkinaa kak rneppasi Hay4Hasi CUCTEMA.

7. TeomeTpust JlobaueBckoro

8. 'eoMeTprst MHOTOIPaHHUKOB

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

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

I'paduaeckuit moaxoa K peieHru0 HEKOTOPBIX TPUTOHOMETPUUECKUX YPABHEHHI.
I'paduku smemeHTapHBIX PYHKINI B pUCYHKAX

JlnohaHTOBBI YypaBHCHUS.

3araJKy mupamMubl

3araounbie TpaGuKd TPUTOHOMETPHUCCKUX (DYHKITHIA.
3aragouHsle rpaduKu

3ameuaTelbHbIE HEPABEHCTBA, UX 000CHOBAHUE U IPUMEHEHHE.
Benukue MaTeMaTUKH U UX BEJIMKHE TEOPEMBI.

3ameuaTelbHbIE MATEMAaTHYECKIE KPUBbBIE: PO3bI U CITUPAIIH.
30510Tast MPOTOPIHS

N3mepenue BHICOTHI 3[JaHKsI HEOOBIYHBIM CIIOCOO0M
MHorosmkas CHMMETpPHUS B OKPYKAlOIlleM Hac MUpPE

[TapkeTsl, MO3anKa 1 MaTeMaTH4eCcKuii Mup Mapuyca Duiepa
3aragouyHblii MUp (ppakTanoB

JlorapuhMbl BOKpYT Hac

[Toctpoenue rpadukoB GpyHKIHI, coaepKaAIIUX MOTYITb

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

I'padsr 1 ux ucnosb30BaHKE

I'padbl 1 X MpuMEHEHNE B apXUTEKTYpE.
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| 30. 3aragku LuKmOmMIHL.
CamocTrosTenbHas paboTa 00yJaronIuXxcs: MOArOTOBKA K dK3aMEHY 10
Koncynpramuun 4
[IpomexyTouHas aTTecTanus B popMe IK3aMeHa 4
Bcero 336

OcBoeHne yueOHOTO MpeaMeTa MOKET ObITh PEATM30BAHO C MPUMEHEHHEM JJIEKTPOHHOTO OOYy4eHHSs, JUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTUH B COOTBETCTBUU C JIOKAJIbHBIMH HOPMAaTUBHBIMH aKTaMU YHUBEPCHUTETA.



21

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.

OcHanieHHocth ydyeOHoro kabunera: IlocagouHble MecTa MO KOJIMYECTBY
oOyuaromuxcs, paboyee MECTO MpenoaaBarelisd, 10cka yueOHas, CTEHAbI, TAOJIULIbI,
y4eOHO-MeTOouYecKas JOKyMEeHTAIHS.

3.2. UudopmanuoHHoe odecnevyeHne 00yueHust

Jnst peanuzanuu  mporpaMMbl  OMOTMOTEUYHBIM (OHI 00pa3oBaTebHON
OpraHu3allid HMMEET T[eYaTHble W/ WIH DJJIEKTPOHHbIE 00pa3oBaTeNbHBIE W
MH(GOPMAIIMOHHBIE 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. —
(ITpodeccuonanpraoe obpazoBanue). — ISBN 978-5-91134-803-8. — Tekcr :
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. - TexkcT : 3ACKTPOHHBIA. —
Pexwum moctyna: 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. IIpokodreB. — 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 bapnymkun, B. B. MaremaTuka. OneMeHTHI BbICIIEH MAaTEMATUKH : YUEOHHUK : 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. Matemaruka : yueoHoe nmocodue / JI.W. [llunosa, A.E. Illumnos.
— MockBa : UH®PA-M, 2020. — 238 c. — (Cpennee npodeccrnoHanbHOE



https://znanium.com/catalog/product/1891827
https://znanium.com/catalog/product/1362444
https://znanium.com/catalog/product/1906092
https://znanium.com/read?id=372717
https://znanium.com/read?id=380017
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oOpazoBanue). — ISBN 978-5-16-014561-7. — TekcT : 3neKTpOHHBIN. — Pexxum
nocryma: https://znanium.com/read?id=359850

e Marematuka : yueoHoe nmocooue / M. M. Uepnenos, H. b. Kap6aunnckas, E. C.
Jle6enena, E. E. Xaputonosa ; moa penakuueit M. M. UepnenoBa. — 3-¢ u3f. —
Mocksa : Poccuiickuid roCyJapCTBEHHBIM YHUBEPCUTET NpaBocyaus, 2022. —
336 c. — ISBN 978-5-93916-959-2. — Texkct : 31MeKTpOHHBIN // DIEKTPOHHBIN
pecypc uudpoBoit oopazopatensHOM cpeasl CIIO PROFoOpaszoBanue : [cait].
— Pexxum pocryma: https://profspo.ru/books/122921

e AOnymuna, K. P. Maremaruka : yueonuk ansa CIIO / K. P. AGnynnuna, P. I'.
MyxameraunoBa. — CapatoB : [IpodobpazoBanue, 2021. — 288 ¢. — ISBN 978-
5-4488-0941-5. — Tekct : 3AEKTPOHHBIN // DIEKTPOHHBIN pecypc HUGPOBOH
obpazoBatenbHO#l cpenbl CIIO PROFoGpaszoBanue : [caiiT]. — Pexxum mocryma:
https://profspo.ru/books/99917

CoBpeMenHbIe NpogeccHOHATIbHBIE 0a3bl JAHHBIX U HH(POPMALIMOHHbIE
CNPaBOYHbIE CHCTEMBI:

- CIIC KoncynprantlLntoc;

- ObC ZNANIUM.COM;

- CereBas anekTponHas 6ubiamoreka « 9bC «Jlanby;

- DBC IOPANT;

- OP [IOC «PROFo6pazoBanue


https://znanium.com/read?id=359850
https://profspo.ru/books/122921
https://profspo.ru/books/99917

23

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEAMETA «<MATEMATHKA»

KoHTpoJIb 1 OLIeHKA pe3yabTaTOB OCBOEHMS YUEOHOIO MPEAMETA OCYILECTBISAETCS IPENOAABATEIEM B IIPOLIECCE TEKYILIETO
KOHTpPOJISL TIPU MPOBEACHUM MPAKTHUYECKUX 3aHATHI, TECTUPOBAHUS, a TAKXKE BBIMOIHEHHUS OOY4YalOIIMMMCS WHIUBHIYaTbHBIX
3aJJaHUN, IPOEKTOB, UCCIECAOBAHUM, U IPOMEKYTOUYHOU ATTECTALIUU

Hrorosoit hopmoii MPOMEKYTOUHOMN aTTECTALIMH SIBIISIETCS] DK3aMEH.

4.1. [Inanupyemsbie pe3yabTaThl ocBOeHUs yueOHoro npeamera B cootBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Kox u HamMeHoBaHue
GopMupyeMbIX KOMIIETEH Ui

Ilnanupyembie pe3ybTaThl 0CBOCHUS M CIUIIMHBI

Oo6uue

JAucuuninHapHblie (MpeaMeTHbIe)

OK 01. Beibupats crioco0st
penieHus 3a1aq
mpodeccroHaTbHON

e TeTbHOCTH TPUMEHUTEIBHO
K pa3IMIHBIM KOHTEKCTaM

B gacTu TpynoBOro BOCIIUTaHUSA:
- TOTOBHOCTh K TPYAY, OCO3HAaHHE IEHHOCTH
MacTepCTBa, TPYIOIIO0HE;

- WHTEpEC K pa3IMYHBIM chepam
npodeccnoHaNBHO eI TeFHOCTH,

OsgunasieHne YHUBEPCATbHBIMH y4eOHBIMU
MIO3HABATEIILHBIMH JCHCTBUSMU:

a) 0a30BbIC JIOTUYECKHE JICHCTBUS:

- CaMOCTOSITEIIEHO (bopMynrpoBaTh u
aKTyaJM3HpOBaTh IMPOOJIEMy, paccMaTpHBaTh ee
BCECTOPOHHE;

- YCTaHABJIMBaTh CYIICCTBEHHBIA TMPU3HAK WK
OCHOBaHHUS ISl CpaBHCHHS, KiacCHPUKAIMA U
000011IeHNS;

- ONpenensATh LENH JEATCIbHOCTH,
napamMeTpbl ¥ KpUTEPHH UX JOCTHIKCHHUS,
- BBIABJISATH 3aKOHOMEPHOCTH W MPOTHBOpPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHTb KOPPEKTHBBI B ICATEIBHOCTD, OIICHUBATH
COOTBETCTBHE pE3YJIbTaTOB IEJSIM, OIICHUBAThH
PHUCKH TIOCIICICTBUI ICATEIBHOCTH,

3aaaBaTb

-BJIQJIETh METOJAMH JI0OKA3aTeJIbCTB, aJIrOPUTMAMHU PCIICHHS
3aja4; yMeHHe (OpMYIHMPOBATh OIpEACICHHS, AaKCHOMBI U
TEOPEMBI, TPUMEHSTh HX, IPOBOJHTH JI0Ka3aTENIbHBIC PACCYKICHUS
B XOJIC peIICHHS 3a/1a4;

- YMeTh OIEpPHPOBATh IOHATHSIMHU: CTENCHb YHCIA, JIorapudm
9HCia;  yMEHHE  BBINONHATH  BBIYHCICHHEC  3HAUCHHH |
npeoOpa3oBaHUs BBIPAKCHHA CO CTCNCHSAMH H JIorapu(Mamu,
npeoOpa3zoBaHus IPOOHO-PAIIMOHATEHBIX BBIPAKCHHIA,

- yMeThb  ONEPUPOBATh  NOHATHUSAMH:  PalHOHAIBHEIC,
UppaoOHATbHBIC, TOKa3aTeIbHbIC, CTCIICHHBIC, JIorapu(MUIecKue,
TPUTOHOMETPHYECKHE YPaBHCHHUS H HEPABCHCTBA, HX CHCTEMBL;

- yMeThb OIEpUPOBaTh MOHATHAMH: (QYHKIUS, HEpepbIBHAS
(GyHKUMS,  NPOM3BOAHAsS,  HepBOOOpa3Has,  ONpPEACICHHbIH
UHTErpaj; yMeTh HAaXOIUTh IPOU3BOIHBIC  DIIEMEHTAPHBIX
(YHKIMH, HMCIONB3ysl CIpPaBOYHbICE MAaTepUalbl; HCCICI0BATh B
OPOCTEHIINX CiIydasx (YHKIMA HAa MOHOTOHHOCTb, HAaXOAUTh
HauOONbIINE W HAMMEHbIIME 3HAa4YeHUs (QYHKIUIA, CTPOHUTH
rpagkd ~ MHOTOWJICHOB €  HKCIOJB30BAHUEM  armapara
MaTeMaTU4YecKoro aHalu3a; MNPUMEHSATh TMPOU3BOAHYIO MpHU
pelleHur  3aJad = Ha  JBHDKCHHE,  pellaTth  MPAKTHUKO-
OPHEHTHUPOBAHHBIC 3a/layd  Ha HAWOONbIINE W HAaWMEHBIIHE
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- pa3BUBaTh KPCAaTHBHOC MBIINUJICHUC ITPpHU PCHICHUU
YKU3HEHHBIX Mpo0IeM

0) 0a30BBIC UCCIICIOBATEIIBCKUE JCHCTBUS

- BJIaJIeTh HABbIKaMH y4eOHO-MCCIIEI0BATENIbCKON 1
HpOCKTHOﬁ ACATCIIbHOCTHU, HABbIKAMU PAa3pCHICHUSA
pooJem;

- BBIABJIATH IMPUYUHHO-CJICACTBCHHLIC CBA3U U
AKTYAJIM3UPOBATh 3a7a4y, BbIABUI'daTb TUIIOTE3Y €€
peuiceHus, HaXO0auTh APryMCHThBI JITISA
JIOKa3aTeNIbCTBA CBOUX YTBEP)KICHUH, 3aJ1aBaTh
IapaMeTphbl U KPUTEPUU PELLICHUS;

- AHAJIM3UPOBATH IIOJYYCHHBIC B XOIAC PCIICHUSA
3aJa4nu peE3yJIbTaTbl, KPUTHYCCKU OICHUBATL HX
JIOCTOBEPHOCTh, TPOTHO3MPOBAaTh HW3MCHCHHE B
HOBBIX YCJIOBUSAX;

-- YMETh MEePEHOCUTh 3HAHMS B MO3HABATEIbHYIO H
MIPAKTUIECKYIO 00JIaCTH JKU3HEAEATEIIbHOCTH;

- yYMeTh MHTETPUPOBaTh 3HAHMUS U3 PA3HBIX
TIPEIMETHBIX 00JIaCTel;

- BBABMraTb  HOBBIE  HJICH,
OpPHUTHHAJIbHBIE TTOIXO/bI U PEIICHUS;
u CIOCOOHOCTh WX  HCIONB30BaHHA B
MO3HABATEIbHOW U COUAIBHON MPAKTUKE

npeniaraTh

3HA4YEHUs1, Ha HAXOXJIEHHE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMEThb ONEpUpOBaTh HOHATHAMM: palMOHATIbHAS (DYHKIMS,
nokasartesbHas QyHKLUs, CTeNeHHas (QyHKUHMs, Jorapudmudeckas
(GyHKIUSA, TPUTOHOMETpPHUECKHE (QYHKLUHU, OOpaTHbIC (YHKIUY;
YMEHHUE CTPOUTH TIpaUKu H3Y4YEHHBIX (QYHKILUH, HCIIOIB30BaTh
rpaduKy pU U3y4EeHUH MTPOLIECCOB U 3aBUCUMOCTEH, NP peIIeHUH
3a71a4 U3 JPYrux y4eOHBIX MPEeIMETOB U 3a]a4 U3 peaIbHON KU3HHU;
BbIpakaTh (popMyIamMH 3aBUCUMOCTH MEXIY BEIMUMHAMM;

- YMETh pellaTh TEeKCTOBBIE 33/1a4M pa3HbIX TUIOB (B TOM 4HUCIIE
Ha TPOLEHTHI, JOJIM U YacTH, Ha JBW)KEHHUE, paboTy, CTOMMOCTh
TOBAapOB M YCIYyr, HAJOrH, 3aJadd M3 o0O0JacTH YNpaBlCHUS
JUYHBIMH W CEeMEWHBIMH (PUHAHCAMM); COCTABIATH BBIPAKEHUS,
yYpaBHEHHs, HEPABEHCTBA M HX CHUCTEMBI IO YCJIOBHUIO 33/a4H,
UCClIe0BaTh HOJIy4EHHOE pereHue u OLICHUBATh
IpaBAONOJ00HOCT PE3YIIBTATOB;

- YMETb OINEPUPOBATH IOHATHSIMU: CpelHEe apH(PMETHUECKOE,
MequaHa, HauOojblllee W HaUMEHbIIEe 3HAUCHMs, pa3Max,
JMCHEpCHs, CTaHIapTHOE OTKJIOHEHHE 4YUCIIOBOTO Habopa; yMEThb
U3BJIEKaTh, MHTEPIPETUPOBATh MHGOPMALIUIO, MIPEICTABICHHYIO B
Tabnunax, Ha auarpammax, rpadukax, OTPakarollylo CBOICTBa
pEaNbHBIX MPOLECCOB U SBJICHUN; MPENCTaBIATh MH(OPMAIUIO C
IOMOILBI0 TaONUI[ W JUarpaMM; HCCIEIOBaTh CTATHCTHUYECKUE
JaHHBIC, B TOM 4YHCJIE C MPUMEHEHHEM IpapUuecKUX METOJIOB U
JJIEKTPOHHBIX CPEJCTB;

- YMETb ONEPUPOBATH MOHATHAMU: CIy4aiHbINA OIBIT U CIydaiiHOe
COOBITHE, BEPOSITHOCTb CIYy4aifHOrO COOBITHS; YMEHHME BBIYHCIATH
BEPOATHOCTh C  MCHONb30BaHMEM  TIpadUUecKux  MeETOMOB;
INPUMEHATh (OPMYIIBI CIOKEHHS U YMHOXKEHHS BEPOSTHOCTEH,
KOMOMHaTOpHbIE (akThl U (GOopMynbl HpU PELICHUH 3ajad,
OLICHUBATb BEPOSTHOCTH pEabHbIX COOBITHIH; 3HAKOMCTBO CO
CIlyJallHBIMM  BEIMYMHAMH, yMEHHE MPHBOAUTH PUMEPHI
OpOSIBIIEHUs]  3aKOHAa  OOJIIIMX  4HMCeld B  IPUPOAHBIX U
OOILIECTBEHHBIX SIBIICHUX;

- YMETb ONEpPHPOBATH MOHATHAMHU: TOUKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, JABYIPAHHBIM YroJ, CKpPEHIMBAIOUINECS MpsMBbIE,
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NapauIeIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX U IJIOCKOCTEH,
YroJI MEXy MPSIMBIMHU, YroJ MEKIY IPSIMON M IJIOCKOCTBIO, Yrojl
MEXJy IUIOCKOCTSIMH, pAacCTOSHHE OT TOYKH JO IUIOCKOCTH,
pacCToOsIHUE MCEXKAY IPAMBIMU, PACCTOSAHUC MCKAY IJIOCKOCTIMMU,
YMEHHUE MCIIOJIb30BaTh NP PEIIEHUM 3aJad M3ydEeHHbIe (aKThl U
TCOPCMbI TUIAHUMETPUU; YMCHHE OLCHUBATH PA3MCPLI 00BEKTOB
OKPY’KaIOIIIero MHpa;

- YMETb OICPUPOBATH TMMOHATUAMH: MHOI'OI'PAHHUK, CCEUYCHUC
MHOTOTpaHHHKa, KyO, mapajjenenunesn, Opu3Ma, NHpaMUIa,
¢durypa u moBepxXHOCTh BpallleHUs, LIWIMHIP, KOHYC, Iap, chepa,
cedeHUs (UTYpBl BpalleHHUs, IUIOCKOCTh, Kacaromascs cgepsl,
LWIMH/IpA, KOHYCA, IUIOLIAAb IIOBEPXHOCTU IMUPAMUBI, NPU3MBI,
KOHyCa,  IDUIMHApa,  IUlomaab  cdepbl, o00beM  Kyoda,
OpSMOYTOJIBHOTO  THapajuleNieNuIela,  MHPaMUJABL,  [PH3MBL,
IIJIMHIpa, KOHYyCa, [apa; YMEHHe W300pakaTh MHOTOTPaHHHUKH U
NOBEPXHOCTH BpANICHUS, HX CEYEHHS OT pPYKH, C IOMOIIBIO
YEepPTEKHBIX HMHCTPYMEHTOB W JJIEKTPOHHBIX CPEACTB; yMEHHE
pacro3HaBaTh CHMMETPHIO B ITPOCTPAHCTBE; YMEHHE PAaclo3HABATh
NpaBIIbHBIC MHOTOI'PAaHHUKH;

- YMeTh OIEPUPOBATH MOHATHUSMH: JIBH)KCHHE B IPOCTPAHCTBE,
nomo0HbIe (HUTYypbl B HPOCTPAHCTBE; HCIIOIH30BATh OTHOILICHUE
TUTONIAJICH TTOBEPXHOCTEH M OO0BEMOB TOAOOHBIX QUTYp TpHU
peLIeHuN 3a/1a4;

- yMETh BBIYUCIATH TEOMETPHYCCKUE BEIWYMHBI (IJIMHA, YrOll,
IUIOIa/b, 00BEM, IUIONIAlb TIOBEPXHOCTH), UCTIONB3YS N3YYCHHBIC
(opMyIBI U METO/IBI,

- yYMeTh OIEPHUPOBATh MOHATHUSAMH: MPSIMOYTOJbHAs CHCTEMa
KOOpIMHAT, KOOPJHHATHI TOYKH, BEKTOpP, KOOPIHMHATHI BEKTOpA,
CKaJSIPHOE TPOW3BEACHHE, YroJ MEXIY BEKTOPaMH, CyMMa
BEKTOPOB, MPOU3BE/ICHIE BEKTOPA HA YUCII0; HAXOAUTH C TIOMOIIBIO
U3y4eHHBIX (HOPMYNT KOOPIHHATHI CEPEMHBbI OTPE3Ka, PACCTOSIHUE
MEX/1y ABYMsI TOUKAMHU;

- YMETb BBIOMPATh MOAXOAALIIMN N3YUEHHBIN METOJ AJIsl peIlCHUs
3ajia4M, Pacro3HaBaTh MaTeMaTH4YECKUe (PAKThl 1 MATEMAaTHYCCKUE
MOJENN B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHHUSAX, B MCKYCCTBE,
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yMEHUE TPUBOIUTH INPUMEPhl MaTEeMaTHMYECKUX  OTKPBITHIl
POCCUICKON U MUPOBOI MaTeMaTUYECKOW HAYKH.

- YMeTb ONEpHpPOBaTh IOHATUSAMM: OIpEAEICHUuEe, aKcuoma,
Teopema, CJIEACTBHE, CBOWCTBO, IPHU3HAK, J0KA3aTelIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; YMEHHE (HOPMYIHPOBATH OOpaTHOE
U TPOTHBONOIOXKHOE YTBEPXKICHUE, HPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, UCIIOIB30BaTh METOl MATEMaTHUECKON MHAYKIIUH;
IPOBOAUTH JIOKA3aTEIbHBIE PACCY)KICHHUS MNpPU DPELICHUU 3a7ad,
OLIEHMBATh JIOTHYECKYIO PABUILHOCTD PAcCyKACHUM;

- YMETh ONEpPUPOBATh MOHATUSMH: MHOXECTBO, MOJMHOXECTBO,
olepany HaJ MHOXECTBAMHU; YMEHHE HCIIOJIb30BATh TEOPETHKO-
MHO)KECTBEHHBII amnmapaT Ui ONMMCAHHS PEATbHBIX NPOIECCOB U
SBJICHUH TPU pEIIeHUH 337ad, B TOM YHUCIIEC M3 APYTrUX y4eOHBIX
IPEIMETOB;

- YMETh ONEpUPOBATh MOHATHAMHU: Tpad, CBA3HBIN rpad, Iepeso,
LUKJI, rpad Ha IUIOCKOCTH; yMEHME 3a/1aBaTh U OMMCBHIBAaTh Ipadbl
Pa3IMUYHBIMU CIIOCOOAMH; HCIONB30BaTh Tpadbl HpU PELICHUH
3ajay;

- yMeTb CBOOOZHO ONEPUPOBATH IOHATHSMU: COUECTAHHE,
IIEPECTAHOBKA, YMCIO COYETaHMH, YUCIIO IEPECTaHOBOK; OMHOM
HbroToHa; yMeHHE MPUMEHATh KOMOMHATOpHBIE (AaKTBl U
paccyKAeHus Ul peLeHNs 3a1ay;

-yMETh OIEPUPOBATh IOHATUSAMHU: HATypallbHOE YHUCIO, LEIOE
YHCIO,  OCTAaTOK O  MOAYJI,  PALUOHAIbHOE  YHUCIO,
UppAallMOHATIBHOE 4YHCIIO, MHOXECTBA HATypalbHBIX, LEIbIX,
palMOHAIBHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHE HCIONb30BaTh
NpU3HAKU  JEJIUMOCTH, HaUMEHbIIMH oOIuil  JenuTens U
HalMeHblllee o0lee KpaTHOe, alnroputM EBKIMIa Ipu peleHuu
3ajad; 3HAKOMCTBO C Ppa3IM4YHBIMH IO3ULMOHHBIMH CHUCTEMaMHU
CUUCIICHUS;

- YyME€Tb CBOOOJHO ONEPUPOBATH MOHATHAMMU: CTEHNEHb C LENBIM
IOKa3aTelneM, KOPEHb HaTypallbHOM CTENEHH, CTENEHb C
pallMOHANBHBIM  IIOKa3aTelleM, CTENeHb C  JCHCTBUTEIbHBIM
(BelLIECTBEHHBIM) MTOKA3aTeNEM, JIorapu(M UUCIIa, CUHYC, KOCUHYC
Y TAHT'€HC MPOU3BOJIBHOIO YHCIIA;




27

- YMETh OIEpUPOBATH MOHATHUSMH: TOKIAECTBO, TOXIECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA ypaBHEHUH U
HEpaBEHCTB, PaBHOCHJIBHOCTh YPaBHEHUH, HEPABEHCTB U CHCTEM,
paloHabHbIe, HPpAlMOHAIBHBIE, IOKA3aTelbHbIEC, CTEIECHHEIC,
norapuMUIECKUe, TPUTOHOMETPHUECKHE YPAaBHEHUS, HEPAaBEHCTBA
Y CHCTEMBI; yMEHHE peIaTh YpaBHEHUsI, HEPAaBEHCTBA U CHCTEMBI C
HOMOIIBIO PA3JINYHBIX PUEMOB; PEIIaTh YpaBHEHHsI, HEPABEHCTBA
M CHUCTEMBI C IIapaMeTpoM; NMPHMEHSTh YpaBHEHHUs, HEPAaBEHCTBA,
UX CHCTeMBI Ul pEIleHHs MaTeMaTHYeCKWX 3ajad M 3a1ad u3
Pa3INYHbIX 00JacTel HAYKH U PeaIbHON JKU3HH;

-yMeTh CBOOOJIHO ONEPHPOBATH MOHATHUAMH: Ipaduk (GYHKIUH,
obpatHast (QyHKIUs, KOMIO3ULUs (QYyHKUMH, TUHEHHAas (QyHKIML,
KBaJIpaTHuHass  (QYHKIOHS, CTereHHas (QyHKOUS C  [elbIM
MoKaszaTelneM,  TPUTOHOMETpuYeckue  (yHKOMH,  oOpaTHbIE
TPUTOHOMETPHYECKHE byHKIMH, MOKa3aTeIbHas u
norapudmMudeckas QyHKIIMHA, YMEHHE CTPOUTHh rpaduKku QyHKIIHA,
BBITIOTHSTH MTPE0Opa3oBaHus TpaduKOB (yHKIIHIA,

YMEHHE HCNOIb30BaTh TIpaduku (QYHKOUH U1 U3ydeHHs
IPOLECCOB M 3aBUCHMOCTEH IpH pELIEHHM 3aJad M3 JPYrux
y4eOHBIX TPEIMETOB U M3 pEalbHOM JKU3HHM; BbIpaXKaTh
(bopMynaMu 3aBUCUMOCTH MEKIY BETUYMHAMU;

yMeHHE CBOOOZHO ONEPHPOBATh MOHATHSMU: YETHOCTb (QYHKLIUH,
HEPHOIUYHOCTD byHKIMH, OrpaHUYE€HHOCTh byHK1IMY,
MOHOTOHHOCTh ()YHKITUH, SKCTpeMyM (YHKIHH, HauOoJbIIee M
HaUMEHblIee 3HaueHHs (QYHKUUM Ha TPOMEXKYTKE; yMEHHE
IPOBOIUTH HCClIe0BaHNe (PyHKLUHY;

yYMEHHME MHCIOJIb30BaTh CBOWCTBA M Tpaduku (YHKIUH 11s
pelIeHus] ypaBHEHUIl, HEpaBeHCTB MU 3aJad C IapaMeTpaMy;
n300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOMKECTBA pEILCHUIN
ypaBHEHMI, HEPAaBEHCTB U UX CUCTEM;

- YMCTb CB060,I[HO OIICpHUpOBaTh IIOHATHUAMM
oCICa0BAaTCIIbHOCTD, apI/I(l)MCTI/I‘-ICCKaSI nporpeccus,
TreoOMETpHUUICCKad nporpeccus, OECKOHEYHO Y6LIB3.IOH_I3_5[
TreoOMETpHUUICCKad IIporpeccusi, YMCHUC 3a1aBaTb

MOCJICAOBATCIIbHOCTH, B TOM YHCJIIC C IOMOHIBIO PCKYPPCHTHBLIX
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dopmyu;

- yMeTh ONEpPHPOBATH MOHATHSIMHU: HENPEPBIBHOCTh (QYHKIHUH,
acUMITOTHl rpaduka (QyHKIMM, NepBas M BTOpas IPOU3BOAHAS
(GYyHKIIUY, TEOMETPUUYECKUI M (PU3MUECKUM CMBICI MPOU3BOIHOM,
nepBooOpas3Hasi, OIpPENENCHHbI HWHTErpanx; yMEHHE HaXOIUThb
acUMITOTHI Tpaduka QYHKIHUN; YMEHUE BBIYUCIATH NIPOU3BOJIHBIE
CyMMBI, TPOU3BEICHUS, YaCTHOTO M KOMIO3MLUHU (QYHKIIHMH,
HaXOJHUTh ypaBHEHHE KacaTelbHON K rpaduky QpyHKINY;

YMEHHE HCIONb30BaTh IPOM3BOAHYIO JUIS  HCCIIEOBAHUS
GbyHKIUH, 1715 HAXOXKAECHUS HAMITYYIIero PELIeHUs B IPUKIAJHbIX,
B TOM YHCII€ COLMATbHO-’KOHOMHYECKHX M (PU3MUYECKHX 3aadax,
JUIS ONPEIENCHUsI CKOPOCTH M YCKOPEHHS; HaXOAWUThH IUIOMAIU H
00beMBbl (UTYp C TIOMOIIBIO HHTErpayia; MPHUBOAUTH IMPUMEPHI
MaTeMaTu4ecKoro MOJICTUPOBAHUS c MIOMOIIBIO
mddepeHInaIbHBIX YPaBHEHUH;

- yMeThb ONEpPHpPOBATh TMOHATHUAMH: KOMIUIEKCHOE YHCIIO,
CONPSDKCHHbIE KOMIUIEKCHBIE YHCIA, MOIYJAb W  apryMeHT
KOMITJIKCHOTO 4YHcia, (opMa 3amuch  KOMIUICKCHBIX —YHCel
(reoMeTpuUecKasi, TPUTOHOMETPUYIECKAst U anreOpandeckas); yMeTh
OPOM3BOANTE  apHU(PMETHUYECKHEe JACHUCTBHS C KOMIUIEKCHBIMU
YHCIaM{; TPHUBOAUTH HPUMEPHl HCIIOIb30BAHUS KOMIUIEKCHBIX
qrCen;

- yMeThb CBOOOIHO ONEpPUPOBATH TMOHATUSMHU: CpEaHEe
apudmernyeckoe, MemuaHa, HauOoibliee W  HaMMCHbIIEE
3HA4YeHHUs, pa3Max, AUCHEpPCHs, CTAaHIAPTHOE OTKIOHEHHE IS
ONMCAHMS  YHCJIOBBIX  JIaHHBIX; yMEHHUe UCCIIeIOBATh
CTaTUCTHYECKHE JaHHBIE, B TOM UHCIE C TPUMEHEHUEM
rpadM4ecKuX METOJOB M JJEKTPOHHBIX CPEICTB; TIpapUuecKH
UCCIIeIOBaTh COBMECTHBIE HAONIONEHHS C TOMOIIBIO JUarpamMm
paccerBaHUs U IMHEHHOW pPerpeccuu;

- YMETh HaXOIUTh BEPOSTHOCTH COOBITHH C HCIOJIb30BaHUEM
rpadM4ecKuX METOMOB; MPUMEHSATH ISl PEIICHHs 3a7a4 (OPMYIIbI
CIIOKEHHS W YMHOXKEHHUS BEpPOATHOCTEH, (OpMyIy IOITHON
BEpOSTHOCTH, Qopmyny bepHymnu, komMOuWHATOpHBIE (aKThl U
(OpMyJIBl; OLIEHHBATh BEPOSITHOCTU PEAJIBHBIX COOBITHI; YMEHUE
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OIlEpUpPOBaTh MOHATUSAMU: CllydailHas BEIMYMHA, PACIpelelICHUuE
BEPOSATHOCTEH, MaTeMaTU4eCKoe OXHUJaHWe, JUCIEepCUs U
CTaHJAPTHOE OTKJIOHEHHE CIy4alHOW BeIMUYMHBI, (QyHKIUU
pacupefeneHis U IUIOTHOCTH PABHOMEPHOIO, MOKAa3aTeIbHOIO U
HOPMaJIBHOI'O pacIpe/ieIecHUil; YMEHHE HCIIONIb30BaTh CBOMCTBA
U3YYEHHBIX DPACHPENEICHUN Ul pEIIeHUs 3aad; 3HAKOMCTBO C
MOHATHUSIMA: 3aKOH  OOJBIIMX quceia, MCETOAbI BI>I6Op0LIHBIX
UCCIIEJOBAHNUN; YMEHHUE MPUBOAUTH IPUMEPHI IPOSBICHUS 3aKOHA
OOJIBIITNX YHCEN B IMPUPOAHBIX U O6HI€CTB€HHI)IX SABJICHUAX,

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMHU: TOYKA, HpsSMas,
IUIOCKOCTh, ~ IIPOCTPAaHCTBO, OTPE30K, Jyd4, IUIOCKMHA  YroJl,
IBYTPAaHHBI  yrojl, TPEXI'PAaHHBIA yroil, IIEPECEKAIOIUECs,
NapauleIbHble M CKPEIMBAIOIIUECS IMpPsMBIE, MAPAIEIBHOCTD U
NEPIEHANKYIAPHOCTh MPAMBIX M INIOCKOCTEM, YIol MEXIY
IPSAMBIMHM, YOI MEXAY NPAMOH M IUIOCKOCTBIO, YrONl MEXKIY
IUIOCKOCTAMM; yYMEHHE HCIOIb30BaTh IIPM PELICHUM 3ajad
u3y4deHHble (aKTbl U TEOPEMbl IUIAHUMETPUU; YMEHHE OLIEHHBATh
pa3Meprel 00BEKTOB B OKPYXKAIOLIEM MHPE; YMEHHE ONEpPHUPOBATH
MOHATHSAMU: MHOTI'OTPaHHUK, ceueHue MHOI'OIPaHHHUKA,
NpaBWIbHBIH MHOIOTPaHHUK, IpU3Ma, NHUpamuna, ¢urypa u
IOBEPXHOCTh BpaLIEHUs, LIIIMHIP, KOHYC, 1Iap, cepa, pa3BepTKa
IIOBEPXHOCTH, CCUEHHUS KOHYCa M LWIMHIPA, MapajulelIbHbIE OCU
WIN OCHOBAHUIO, CEUYEHME IIapa, MIOCKOCTb, Kacaromascs chepsl,
LUIMHIPA, KOHYCa; YMEHHME CTPOMTH CEYCHME MHOIOI'DaHHUKA,
n300pa’kaTb MHOTOTPaHHUKH, (UTYphl U MOBEPXHOCTH BpAILEHHUS,
UX CEYEHHUs, B TOM YHCIE C IIOMOLIBIO DJIEKTPOHHBIX CPEICTB;
yMeHHE  TPUMEHATh  CBOWHCTBA  I'€OMETPUYECKUX  (QUryp,
CaMOCTOSTENbHO (hOPMYJIUPOBATH ONPENEICHUS U3ydaeMbIX GuUryp,
BBIJIBUTaTh TUIIOTE3bl O CBOMCTBAX M IPU3HAKAX N€OMETPUYECKHUX
¢uryp, oO0OCHOBBIBaTbH WJIM ONpPOBEPraTh HX; YMEHHE MPOBOIUTH
K1accuukanuoo (GUryp mo pasIuuHbBIM NPHU3HAKAM, BbINOIHATH
HEOOXOUMBIE JJOMOJIHUTENbHBIE TOCTPOCHNUS;

- yMETb CBOOOAHO ONEpUPOBATH MOHATHAMH: IUIOMAAL (UTYPHI,
00beM (Urypbl, BEIMYMHA YIia, PacCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU, PACCTOSHUE MEXIY
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IUIOCKOCTSIMH,  IUIOMWagb  c(epbl, IUIOHaab  IOBEPXHOCTU
nUpamMHuIbl, TPU3MBL, KOHyca, LMIMHIpa, 00beM  Kyba,
OPSMOYTOJIBHOIO  Mapajulelenunena,  MUPaMUAbL,  IPU3MBI,
IWINH/IPA, KOHYCA, 11apa; YMEHHUE HaXOJUTh OTHOILIEHHE 00BEMOB
HOJ00HBIX GUTyp;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHSMHU: JIBUXKEHHE,
napajjieNbHBI  MEepeHoc, CHMMETpUsi Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, NpeoOpa3zoBaHHE IMOA00MS, MOAOOHBIE
¢Gurypsl; ymMeHue pacrio3HaBaTh paBHbIE M IOJ00HBIE (QUIYpHI, B
TOM 4YHCIE€ B TPHUPONE, HCKYCCTBE, AaAPXUTEKTYpe; yMEHHE
UCTIONIb30BATh reOMEeTPUUYECKHE OTHOIIICHUS, HaXONTh
TEOMETPUYECKUE BEIMYMHBI (UTMHA, YO, TUIONIAah, 00bEeM) MpHU
pELIeHUN 3ajad W3 JAPYruX Y4eOHBIX MPEIMETOB U U3 PEaTbHOU
KU3HU;

- yMeThb CBOOOJHO OINEPUPOBATh IOHATUSAMH: IPSMOYTOJIbHAS
cHCTEMa KOOPJIUHAT, BEKTOP, KOOPAMHATHI TOYKU, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEAEHHE BEKTOpa Ha YUCIIO,
paslokeHHe BeKTopa IO 0Oa3ucy, CKalIIpHOE MPOU3BEICHUE,
BEKTOPHOE IIPOM3BEIEHHE, Yrol MEXJy BEKTOpaMH; yMEHUE
UCIIOJIb30BaTh BEKTOPHBIM M KOOPIMHATHBIM METOJ Ul pelleHHs
FEOMETPHUECKUX 3aJad M 3ajad APYruX YydeOHBIX IPEIMETOB;
OMeprupoBaTh MOHATHUAMM: MaTpuma 2x2 W 3x3, ompeaenurTeb
MaTpHUILbl, FEOMETPUUECKHI CMBICI ONPEIEIUTENS;

- yMETh MOJENUPOBaTb pPEAIbHbIC CHTyallUd Ha S3bIKE
MaTeMaTHKH; COCTaBIIATh BBIPAXKEHHsI, yPABHEHMs, HEPABEHCTBA U
UX CHCTEMbl IO YCIOBHMIO 3aJayM, HCCIEI0BaTb IIOCTPOECHHBIE
MOJIENIN C UCIOJIb30BAaHHEM allapaTa aaredpbl, HHTEPIPETUPOBATh
MOJIyYSHHBI pPE3yJabTaT, CTPOMTH MaTeMaTH4eCKHEe MOICIU C
IOMOILBI0 TE€OMETPUYECKMX IOHATMH M BEJIMYMH, pellaTh
CBSI3aHHBIE C HHMMHU IPAKTUYECKUE  3aJaud; COCTaBJIAThH
BEPOATHOCTHYIO MOJEIb M HMHTEPIPETUPOBATH IOJYYCHHBIN
pe3ynbTaT,  pemaTh — NPUKIAfHBIE  3aJauyd  CPEACTBAMHU
MaTeMaTHYeCKOro  aHaju3a, B TOM  4YHCJIE  COLMAIbHO-
HKOHOMHYECKOT0 U (PU3NYIECKOro XapaKTepa;

- YyMEHHE BbIOMPATh MOAXOAAIIMI METOH Ul PEHICHUs 3aJadH;
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IIOHMMAaHUE 3HAaYMMOCTH MAaTEMAaTUKU B M3YYEHUU IPUPOIHBIX U
OOIIECTBEHHBIX IIPOLIECCOB U SBJICHHUI; yMEHHE paclo3HaBaTb
IPOSIBJICHHE 3aKOHOB MarTeMaTHMKd B  HMCKYCCTBE, YMEHHUE
IPUBOAUTH IIPUMEPBl MATEMAaTHYECKUX OTKPBITHII POCCUICKOM U
MUPOBOH MaTeMaTHYECKOI HAYKU

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

eI TeIbHOCTH

B oGniacTy IeHHOCTH HAy4YHOr0 MO3HAHUS:

- c(OpMHUPOBAHHOCTH MHUPOBO33pEHHUS,
COOTBETCTBYIOLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH W OOILIECTBEHHOW NPAKTHKH,
OCHOBAHHOI'0 Ha Janore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAaHMWIO CBOEr0 MECTa B
MOJIMKYJIBTYPHOM MHPE;

- OCO3HAHME ILIEHHOCTU HAy4YHOWU JEATEIBHOCTH,
TOTOBHOCTh  OCYIIECTBJIATH  IMPOEKTHYIO U

HCCIIE0BATEIBCKYIO JESITEIbHOCTD
WHJUBUIYAJILHO U B TPYIIIIE.
OBnanenue YHHUBEPCAIBHBIMU y4eOHBIMU

MO3HABATEILHBIMH JCHCTBUSMU:

B) pabora ¢ mHpOpMaIue:

- BJIJICTh HaBBIKAMH ITOJyYCHUS] HHPOpMALUU U3
WUCTOYHHKOB pa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBIISTh MTOUCK, aHAJIM3, CHCTEMaTH3aLUI0 1
MHTEPIIPETANnI0 UHPOPMAUK PA3INIHBIX BUJIOB
1 (HopM TIpeICTaBIICHUS;

- co3lIaBaTh TEKCTHl B PAa3IMYHBIX (opMarax ¢
y4eTOM Ha3HA4YCHUsT WH(POpMALUK U IIEJICBOM
ayJUTOpUH, BBIOMpas ONTUMAaJIbHYIO (opMmy
MPE/ICTABIICHUS U BU3YalIM3alllH;

- OLCHHMBATH JIOCTOBEPHOCTh, JICTUTUMHOCTH
UH(pOpMALIMK, €€ COOTBETCTBHE MPAaBOBBIM U
MOPAIBbHO-3TUYECKHM HOpMaM;

- HCIOJNB30BaTh CPEICTBa WH(GOPMALMOHHBIX H
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX u
OpPraHM3allMOHHBIX 33Jad C  COOJIIOJICHHEM

- yYMEThb ONEepUpPOBaTh MMOHATHUSAMM: pPALMOHANbHAs (QYHKIUS,
NOKa3aTelIbHas ¢byHKLUA, CTEIIeHHAas ¢byHKIMS,
norapudmuyeckas (QyHKIUS, TPUTOHOMETpUYECKHE (DYHKIUH,
oOpaTHble (YHKLIUH; YMEHHE CTPOUTh TpadUKH H3Y4EHHBIX
GyHKIMI, UCIIOIB30BAaTh T'PaAQUKH MPU U3YYEHHUH IIPOLECCOB U
3aBUCHUMOCTEH, MpH pEHIeHWH 33734 U3 JAPYIUX Y4eOHBIX
IPEIMETOB U 33Ja4 U3 PEAbHON KHU3HH; BBIPAXKATh (POPMYIIaMu
3aBHCUMOCTH MEXy BeTMUNHAMU;

- YMETh ONEPHPOBATH MOHATHIMHU: TOXKIECTBO, TOXKIACCTBCHHOE
npeoOpa3oBaHue, YPaBHEHHE, HEPaBEHCTBO, cHcTeEMa
YpaBHEHUH W HEPABEHCTB, pPAaBHOCWIBHOCTh YypPaBHEHWUH,
HEPAaBEHCTB M CHCTEM, palUOHAJIbHBIE, HPPALUOHAIBHEIE,
II0Ka3aTeJIbHBIE, CTEIICHHBIE, norapupMUYEcKHe,
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA W CHCTEMBI;
YMETh PEIIaTh yPAaBHEHUS, HEPABEHCTBA M CUCTEMBI C TOMOLIBIO
pasNMYHBIX IPHUEMOB; pENIATh YPABHEHHUS, HEPABEHCTBA M
CHCTEMBI C MapaMeTPOM; NPUMEHATh YPaBHEHHs, HEPABEHCTBA,
UX CHCTEMBI IJI PELICHHA MATEMAaTU4ECKHX 3a7ad M 3a1ad U3
Pa3IMYHBIX 00JIacTel HAYKU U peaTbHOH JKU3HH,

- yMeTb CBOOOJHO ONEPUPOBaTh IOHATHUAMHU: JIBHIKEHHE,
napajjielbHbId  [IEPEHOC, CUMMETpPHs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, [TOBOPOT, Mpeodpa3oBaHKue MOA00uUs, MOLO0OHbIE
(Gurypsel; yMeTb pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYpHI, B
TOM YHUCIIE B MPUPOIE, HUCKYCCTBE, aApXUTEKType; YyMETb
UCIOJIb30BaTh ~ IEOMETPUUYECKUE  OTHOIUEHMS,  HAaXOIUTh
TrE€OMETPUUYECKHE BEJIMYMHBI (UIMHA, Yroj, IUIOIAaib, OOBEM)
OpU PEUIeHUM 337a4 M3 APYTuX Y4eOHbIX MPEIMETOB U U3
peanbHON KU3HU
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TpeOoBaHMIA SPrOHOMUKH, TEXHUKU
0e30macHOCTH, THTHEHBI, pecypcocOepexeHus,
IIPaBOBBIX u OTHYCCKHUX HOpM, HOpM
UH(OpPMAIIMOHHON O€30MacCHOCTH;

- BJIQJICTb HABbIKAMU pPACIIO3HABAHUA W 3alIUThI
nHpopmauy, HHOOPMALMOHHONW O€30MacHOCTH
JINYHOCTHU

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

B obnactu 1yxoBHO-HPaBCTBEHHOTO BOCITUTAHMS:
-- c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWSI,
STUYECKOT O TIOBEJICHUS;

- CIIOCOOHOCTH  OIIEHHWBAaTh CHUTYaLUI0 U
NPUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACDH
Ha MOpaJIbHO-HPABCTBCHHBIC HOPMbI U LICHHOCTHU,
- OCO3HAaHWE JIMYHOTO BKJIaJa B IIOCTPOCHUE
YCTOHYHUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAUTENISIM
" (WIK) IpyruM YJIeHaM CEMbH, CO3JIAaHUI0 CEMbH
HAa OCHOBE OCO3HAHHOI'O TPHUHATHS LIEHHOCTEH
CEMEHHON XU3HH B COOTBETCTBHM C TPaIALMIMHU
HapoaoB Poccuu;

OBnageHre yHUBEPCAIBHBIMU PETYISTUBHBIMU
JNENCTBUSAMM:

a) caMOOpraHu3aIus:

- CaMOCTOSTEIBHO OCYILECTBIISTh
MO3HABATEJIbHYIO  J€ATEJIbHOCTb, BBISBJISITD
poOIEeMBI, CTaBUTb U bopmynupoBatb
coOCTBEHHBIE  3a7a4n B 00Opa3oBaTeNbHOMN

JESITEIbHOCTU U )KU3HEHHBIX CUTYyalUsX;
- CAMOCTOSITENIBHO COCTaBJIATh IUIAH pEIICHUs
npoOJieMbl C Y4E€TOM HMEIOLIUXCS PECypcoB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEOYTEHHI;

- IaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIocoOCTBOBaTh (DOPMUPOBAHHUIO M TPOSBICHUIO
HIMPOKOW 3PYIUIIMH B pa3HbIX 00NACTAX 3HAHUM,
MOCTOSIHHO TOBBIIIATh CBOM 00pa3oBaTENIbHBIN U

- yMEThb  ONEpUPOBATH  MOHATHAMH.  paAlHOHAIBHBIC,
HUPPALMOHAJIBHEIE, IIOKA3aTEIbHBIE, CTEIICHHBIE,
jgorapuMuyeckue, TPUTOHOMETPUUYECKHE  YpaBHEHHUS U

HEPABEHCTBA, UX CUCTEMBI;

- YMCTbH OHNCpHUPOBATL MNOHATHAMH: MHOI'OIpaHHHUK, CCUCHHUC
MHOTOTpaHHHKa, KyO, Mapajulelenunen, Mpu3Ma, MNHPaMuia,
¢urypa m TMOBEpXHOCTh BpAIlEHHs, MIWJIUHAP, KOHYC, MIap,
chepa, ceueHuss GUTypsl BpalIeHUs, IUIOCKOCTh, Kacaromascs
cdepsl, MITMHIPA, KOHYCa, IO TOBEPXHOCTH THPAMUJIBL,
MpU3MBI, KOHYyCa, MWJIWHApA, IJIOMAnb cdeprl, o0beM Kyoda,
OpSMOYTONIBHOTO  MapajUieNienunena, NHpaMUAbl, PU3MBI,
IIIMHIpa, KOHYCa, [Iapa; yMEeHHe H300pakaTh MHOTOIPaHHUKH
U [OBEPXHOCTH BPAIICHUS, UX CEUYCHHS OT PYKH, C ITOMOIIBIO
YEepPTEKHBIX HWHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; yMETh
pacmo3HaBaTh ~ CHMMETPUIO B IPOCTPAHCTBE,  yMETh
pacrno3HaBaTh PaBHIbHBIE MHOTOTPAHHHUKH;

- yYMeThb OIEpUPOBaTh IMOHSATHAMH: IPSIMOYrOJbHAas CHUCTEMa
KOOpJMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJSIPHOE MPOM3BEJCHUE, Yroll MEXKIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEICHUE BEKTOpAa HAa YHCIIO;, HAXOIUTh C
HOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEANHBI OTPE3Ka,
paccTosiHAE MEXIY IBYMSI TOUYKAMU
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KYJIbTYpHBI YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh IMPHEMbl pedUIeKCUU OIS OLIEHKU
CUTYalLluH, BbIOOpa BEPHOT'O peIICHUS;

- yYMeTb OLIEHUBaTh PUCKU U CBOEBPEMEHHO
MIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

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

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

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU HeﬁCTBHﬂMH:

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,

pacnpeieNaiTh  pONIM € Y4eTOM  MHCHUIA
YYaCTHHKOB OOCYKIATh Pe3yNIbTaThl COBMECTHOU
paboThI;

- KOOPAMHUPOBaTb W BBHINOJHATH paboTy B
YCIOBUSIX  peaJbHOro, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS;

- OCYIIECTBJIATh TIO3UTHUBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIUYHBIX CHTYalUsAX, MPOSBIATH
TBOPYECTBO u BOOOpaKeHUeE, OBIThH
WHUIMATUBHBIM.

OBnageHre yHUBEPCAIBHBIMU — PETYJISTUBHBIMU
JNEUCTBUSIMU:

- yYMETh ONEPUPOBATH TMOHATUSMH: CIYYalHBI OMBIT |
cilyyaifHOe COOBITHE, BEPOSITHOCTh CIIYy4aifHOIO COOBITHS; YMETh
BBIYHCIIATH BEPOATHOCTH C HCIOJIB30BAHUEM TI'padUUecKux
METOJ/IOB; TPUMEHITh (QOPMYJbl CIOKCHUS € YMHOXKCHUS
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 MOHATHSIMH: CTETICHb C IIEIBIM
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  (QYHKIUH; 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 BETHUYUHAMU;

- CcBOOOIHO OMEPUPOBATH MOHATHSAMH: YETHOCTh (DYHKIIHH,
NEPUOUMYHOCTh  (YHKUUH,  OrPAaHMYCHHOCTh  (DYHKIHH,
MOHOTOHHOCTh (DYHKIIUH, SKCTpeMyM (YHKIIHUU, HAUOOIbIIIeE U
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HalMEHbIlIee 3HAa4YeHUs (YHKIMU Ha MPOMEKYTKE;
IIPOBOAUTH MCCIIEI0BAHNE (PYHKIUH;

- yMeThb HCIIONIb30BaTh CBOWCTBA M rpaduku (GyHKUHN A7
pellleHHs ypaBHEHUH, HEPAaBEHCTB W 3a7ad C IlapaMeTpaMuy;
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA PEUICHHIA
ypaBHEHUH, HEPABEHCTB M UX CHCTEM

YMETh

OK 05. Ocy1ecTBiIsTh YyCTHYIO
Y MICHbMEHHYIO KOMMYHHKAIIUIO
Ha rOCY/IapCTBEHHOM SI3BIKE
Poccuniickort enepannu ¢
Y4€TOM 0COOEHHOCTEH
COIMAIEHOTO U KYJIBTYPHOTO
KOHTEKCTa

B obnactu scTeTHuecKoro BOCIUTaHUS:

- D3CTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas
ACTETHKY OBbITa, HAYYHOTO ¥ TEXHUYECKOTO
TBOpYECTBA, CIOPTa, TPyAa M OOMIECTBEHHBIX
OTHOIIIEHU;

- CHOCOOHOCTh BOCIIPUHUMATH PA3JINYHBIC BHIIBI
HCKYCCTBa, TPaJUIMA W TBOPYECTBO CBOETO M
JpYruX HapoAOB, ONIYIIATh AMOIMOHAILHOE
BO3JECHCTBHE UCKYCCTBA;

- yOeXJIEeHHOCTh B 3HAYMMOCTH ISl JTUMYHOCTH U
o0mecTBa  OTEYECTBEHHOTO ¥ MHPOBOTO
HACKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPAOULUN U
HapOIHOI'O TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPaKEHHUIO B Pa3HBIX BHIIAX

HCKYCCTBa, CTPEMJICHME IPOSBIATh KadecTBa
TBOPYECKOW JIMYHOCTH;

OBnanenue YHUBEpCAIbHBIMU
KOMMYHUKAaTUBHBIMU JICHCTBUSMU:

a) oOmeHue:

- OCYIIECTBJISITh KOMMYHUKAIIUA BO BCeX cdepax
JKH3HU,

- Ppaciio3HaBaThb H6B6p6aJ'IBHHe cpeacTtBa
OGH.[GHI/I?I, IIOHUMATb 3HAYCHHC COIHMAJIBbHBIX
3HAaKoOB, pacro3HaBaTb NpCAIOChIIIKA

KOH(DITUKTHBIX CUTYallUi U CMATYATh KOH(IUKTHL;
- pa3BEepHYTO M JIOTMYHO H3JIarath CBOKO TOYKY
3pEHUs C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

- YMETh ONEPUPOBATh MOHATUSAMU: Cpe/iHee apu(pMeTHIecKoe,
MenuaHa, HauOonblllee W HauMEHbIEe 3HAYCHMs, pa3Max,
JUCHEpCUs, CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO Habopa;
YMEHHE  M3BJIEKaTh,  MHTEPIPETHUPOBATH  HH(OpMaIHIO,
OpeACTaBIeHHYI0 B TaOnuuax, Ha auarpaMmax, rpadukax,
OTPaXAIOIIYI0 CBOMCTBA peaJbHBIX IPOIECCOB U SBJICHUM;
HPEACTaBIATh HH(POPMALIUIO C TOMOIIBIO TAOIHIl U THArpaMM;
UCCIIeIOBaTh CTATUCTHYECKHE JaHHBIE, B TOM 4HCIE C
IPUMEHEHHEM IpaUueCKUX METOI0B U AJIEKTPOHHBIX CPEJCTB;
- YMETh ONEPUPOBATh NMOHATHAMH: TOYKA, MPsSIMasi, INIOCKOCTb,
IPOCTPAHCTBO, IBYI'PAHHBIN Yroj, CKpEeIUBAIOLIUECsS MPSMBIE,
NapauleIbHOCTh U NEPHEHJUKYISPHOCTb  NPSMBIX U
IUIOCKOCTEH, Yroil MEXKIY HpPSMBIMH, Yrol MEXIy NpsMOH U
IUIOCKOCTBIO, YI'OJl MEXKAY MIOCKOCTAMH, PACCTOSIHUE OT TOUKU
J0 IUIOCKOCTH, PpAacCTOSHHE MEXIY HpPsSMBIMH, PpacCTOSHUE
MEX]y IUIOCKOCTSIMH;

- YMETb UCIOIb30BaTh IIPU PELICHUHU 331a4 U3y4EeHHbIE (DaKThI U
TEOpeMbl IUNIAHUMETPHUU; YMEHHE OLIEHUBATh pa3Mepbl OObEKTOB
OKPY’KaIOIIero Mupa

[1K 1.1. YuTats yeprexu

B yvactu TPYAOBOI'O BOCIIUTAHUSA:
- TOTOBHOCTL K TpyAy, OCO3HAHUC LNCHHOCTH

- CBO6OI[HO ONICPpUPOBATH NOHATUAMU: PAlUOHAIIBHOC YUCJIO,
OcckOHEUHas NepruoanvccKasd ,Z[pO6L, ITPOLCHTEI,
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CpelHEeN CI0KHOCTH U CIIOXKHBIX
CBapHBIX METAUIOKOHCTPYKLUI

TPYIOJIIOOHS, - WHTEpEC K pazIuuHbIM chepam
npo(eCCHOHATIBHON NIeITETFHOCTH, CBA3aHHBIM
C MaTEMaTHKOM U €€ MPHIIOKECHHSIMH,

-yMEHHE COBEpIIaTh OCO3HAHHBIA  BHIOOP
Oymymiedi  mpodeccMd W peayM30BHIBATH
COOCTBEHHBIC KH3HCHHBIC TUIAHBI,

-TOTOBHOCTh u CIOCOOHOCTD K
MaTeMaTH4YECKOMY 00pa30BaHUIO u
caMOOOpa30BaHHUIO HAa MPOTSDKEHUU  Beel
KHU3HH,

-TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUU
MPAKTUIECKUX 3amad MaTeMaTHIeCKOMH
HaTPaBJICHHOCTH;

OBnanenue YHHUBEPCAIBHBIMU y4eOHBIMU

M03HABATEIbHBIMHU JICHCTBUSIMHU:

a) 6a30BBIC UCCIIEIOBATEIHCKUAEC CHCTBHUS:

- WCITIOJTb30BaTh BOTIPOCHI Kak
WCCIIEIOBATEILCKUH  MHCTPYMEHT — ITO3HAHMS,
dbopmyaupoBaTh  BOMPOCH,  (DUKCUPYIOIIUE
NPOTHBOpEYHE, MpoOJIeMy,  YCTaHABJIUBATh
UCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHCHUE;

- POBOJIUTH CAMOCTOSITEIILHO CILIAHMPOBAHHBIN
AKCTIIEPUMEHT, UCCIICIOBAHUE 110 YCTAHOBJICHUIO
O0COOGHHOCTEH  MaTeMaTH4YecKOro  OOBEKTa,
SIBIICHHSI, TIPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH
MEXy 00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH;

- CaMOCTOATENIBHO (GOPMyTUPOBaTh 0000IIEHNUS
U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaAOIOICHHS, UCCIIEIOBAHMS,  OICHUBATh
JOCTOBEPHOCTh  TMOJIYYEHHBIX  PE3yJbTaTOB,
BBIBOJIOB M 000OIIEHNIA;
- TPOTHO3UPOBATH

BO3MOKHOC pa3BUTHUC

UPPALMOHAIIBHOE 4YHUCJIO, MHOXECTBA pAlUOHAIBHBIX U
JICMCTBUTEIIBHBIX YHUCEN, MOJIYJIb JACUCTBUTEIBHOTO YHCIIA;
OPUMEHSTHh JAPOOM U MPOLEHTHI JUIsl PELIEeHUs] NPUKIAIHBIX
3a7a4 U3 Pa3JIMYHbIX OTPACIICW 3HAHWN M PEATbHOW KU3HU;
OPUMEHTh  NpUOIKEHHBIE  BBIYMCIICHUS, IIpaBHIIa
OKpYIJIEHUS, IPUKUJKY M OLIEHKY pe3yJbTaTa BBIYMCIICHMII;
CBOOOJHO OINEpUPOBaTH IOHATHEM: CTENEHb C LENbIM
MOKa3aTesjeM, HCIIOJIb30BaTh MOAXOJANIYI0 (GOopMy 3amucu
JIEMCTBUTEIIBHBIX YHCEII IS PEIICHUs MPAKTUYECKUX 3a1a4 U
MPEJICTaBICHUs] JaHHBIX; CBOOOJHO ONEPUPOBATH MOHATUEM:
apu@MeTHYecKuil KOpeHb HaTypaJbHOM CTENeHH; CBOOOJIHO
ONIEPUPOBATH  IOHSATHUEM: CTEIEHb C  PalUMOHAIBHBIM
noKasareseM; CBOOOIHO ONepHUPOBATh MOHATHAMMU: JIOTaprupM
yHclia, AeCATUYHbIE U HaTypajbHbIE Jorapu@msl; cBOOOIHO
ONEPUPOBATh IOHATUSMH: CHUHYC, KOCHHYC, TaHIEHC,
KOTAHI€HC YMCJIOBOIO apryMeHTa; ONEPUPOBATH MOHIATHSIMMU:
ApPKCUHYC, ApKKOCUHYC M APKTAHT€HC YMCIOBOTO apryMEHTa;
- cBOOO/IHO ONEpHPOBaATh MOHATUAMU: HATYypaJIbHOE U IIeJI0e
YUCJIO, MHOXECTBA HATYPAJIBbHBIX M  LEJIbIX YHUCEl,
UCIIOJb30BATh NPU3HAKU JenuMOCTH uenbix uucen, HOJ]
1 HOK narypanbHbIX yncen Uil penieHus 3a1ad, IpUMEHSITh
anroput™ EBknmpma; cBoGOJHO oONEepUpOBaTH TMOHSATHEM
OCTaTKa IO MOJYJI0, 3alKChIBaTh HaTypalbHblE 4YHCIA B
pa3IMYHBIX MO3UIMOHHBIX CHCTEMax CYHCIEHUS; CBOOOIHO
ONIEPUPOBATH NOHATHUSAMHU: KOMIUJIEKCHOE YHCIIO U MHOYKECTBO
KOMIUIEKCHBIX YHMCEJ, MPEICTABIATh KOMIUIEKCHBIE 4YHUCia B
anredpanveckoil ¥ TPUrOHOMETPUIECKON (opMe, BHITIOTHATH
apumMeTUyecKue Omepaud ¢ HUMH M H300pakaTh Ha
KOOPAMHATHOM IJIOCKOCTH;

- CBO6OI[HO ONICpUpOBATH OCHOBHBIMH IIOHATHUAMU
CTCPCOMECTpUN IIpU  PCHICHHU 3ala4d U  TPOBCACHUU
MAaTeMaTUYCCKUX paCCY)KﬂeHHﬁ; IMPUMCHSTH AKCHUOMBI

CTCPCOMECTPpUN W  CICACTBUA W3 HUX TIpU PCHICHUU
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npolecca, a TaKXKe BbIBUTAaTh MPEANOJI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX;

0) coBMeCTHas JIeATeIIbHOCTb:

- MOHMMAaTh M MHCIIOJIb30BaTh IPEUMYLIECTBA
KOMaHIHONM W HWHAMBHUIYaJbHON paboThl mpu
pelieHny YydeOHBIX 3ajay, MPUHUMATh LENb
COBMECTHOM  JI€ATEIbHOCTH,  IUIAHUPOBATH
OpraHu3aIIo COBMECTHOM paboThl,
pacnpenensath BHIbI pabOT, J0roBapUBaThCH,
oOcyxJIaTb TpoLecC U pe3ylnbTaT paboThl,
000011aTh MHEHHS HECKOJIKUX JTFOICH

- y4acTBOBaTh B IpPYMIOBBIX (Qopmax padOTHI
(obcyxnmenus, OOMEH MHEHUN, «MO3TOBBIC
HITYPMbI» M MHBIE), BBINOJHATH CBOIO YacTh
paboThl ¥ KOOPAWHUPOBATH CBOM JCHCTBUS C
JPYTMMH  YJI€HaMH  KOMaHJbl, OLICHUBATH
KayecTBO CBOEro BKJIaJa B OOLIMI MPOIYKT MO
KpUTEpUsM, cHOpMYTUPOBAHHBIM Y4aCTHUKAMU
B3aUMOJICHCTBUS.

OBnageHre yHUBEPCAIBHBIMU PETYISTUBHBIMU
JIENCTBUSAMM:

B) CaMOOPTaHU3aIIUs:

- COCTABJIATH IIAH, AJITOPUTM pEIIeHHs 3a1auHu,

- BBIOMpaTh CHOCOO pemeHuss ¢ y4EToM
HMEIOITUX CS pecypcoB 4 COOCTBEHHBIX
BO3MOKHOCTEH,

- apryMEHTHpOBaTh U KOPPEKTHPOBATH BAPUAHTHI
penieHni ¢ y4éToM HOBOM MH(OpMaIIUH.

reOMETPUYECKUX  337ady; KIacCH(UIMPOBATh B3aUMHOE
pacroyio)KeHue MpsSMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
OPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B TIPOCTPAHCTBE;
CBOOOTHO OTIEpUPOBATH MOHITHAMH, CBI3aHHBIMH C YTJIIaMHU B
IPOCTPAHCTBE: MEXAY MPSIMBIMH B IMPOCTPAHCTBE, MEXKIY
OpsIMON U TUIOCKOCTHIO; CBOOOJHO ONEPUPOBAThH MOHATHUSMH,
CBSI3aHHBIMU C MHOTOTPaHHHKAaMH; CBOOOJHO paclio3HaBaTh
OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (TpH3Ma, MUPaMUja,
IPsIMOYTOJIBHBIN Napasuienenunes, Ky0); Kiaccu@uuupoBaTh
MHOTOTPAaHHHUKH, BBEIOMpass OCHOBAHUSI JUIA KiacCH(PUKAIINY;
CBOOOIHO  OMEpUPOBATh  TOHSATHSIMH, CBS3aHHBIMH  C
CeUEHHEM  MHOTOTPAaHHHKOB  IJIOCKOCTBIO;  BBITIOJHATH
napaiesnbHoe, [EHTPaTLHOE " OpPTOTOHAIBHOE
NPOEKTHpOBaHWE (QHUTYp Ha  IUIOCKOCTh,  BBITIOJHATH
n300pakeHuss (UTYp Ha TIUIOCKOCTH, CTPOUTHh CEUYCHHS
MHOTOTPAaHHUKOB  Pa3M4YHBIMH  METOJAMH, BBIIOJHATH
(BBIHOCHBIE) TIJIOCKHE UYEPTEeKH M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHHU3Y; BBIUHCIATH
IUIONIAIM  TOBEPXHOCTE  MHOTOTPaHHUKOB  (IIpU3Ma,
NUpaMKia), TEOMETPUUECKUX Tell ¢ MPUMEHEHHEeM (popmyi;
CBOOOJHO  ONEpUpPOBATH  IMOHATUSMHU: CHUMMETPHUS B
MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CUMMETPHH, LEHTP,
OCb U IUJIOCKOCTh CHUMMETpUH  (uUrypsl; cBOOOJHO
OTIEpUPOBATh MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE; BBIMOJHATH ACHCTBHS HaJ
BEKTOpaMH;,  pemiatb  3aJadyd  Ha  JO0Ka3aTelbCTBO
MaTeMaTHYEeCKUX OTHOIICHUA u HaXO0XJIeHUE
FEOMETPUYECKUX BEIWYHH, MPUMEHSS H3BECTHbIE METObI
OpU pEUIeHHH MaTeMaTU4YeCKMX 3a/lad MOBBIIIEHHOTO U
BBICOKOTO YPOBHS CIIOKHOCTH; HPUMEHSTh MpoCTeIne
IpOTrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CHUCTEMBl TPU  PELIEHHH CTEPEOMETPUUYECKHUX  3a7ad;
U3BJICKaTh,  NPeoOpa3oBBIBATh U MHTEPIPETHPOBATH
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WHPOPMAIIMI0O O  MPOCTPAHCTBEHHBIX  TI'€OMETPHUYCCKUX
durypax, TmpeACTaBICHHYIO Ha 4YepTexax M PHCYHKaX;
MPUMCHSITh TIOJydYeHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATH U
AHATM3UPOBATH PEATLHBIC CUTYAIlUH, IPUMCHSATh U3YUYCHHBIC
MOHITHSI B TIPOIECCE TOMCKA PEIICHUS MaTeMaTUYCeCKH
chopMynupoOBaHHON TPOOJIEMBI, MOJIETUPOBATh pPEaAbHBIC
CUTYaIuu

Ha SI3bIKE TEOMETPHUH, HCCIIECI0BATh MOCTPOSHHBIC MOJICIH C
UCIIOJIb30BAHMEM TEOMETPUUYCCKUX TMOHATHH W TEopeM,
anmapara  aiareOppl, pemarh MpaKTHYeCKWe  3ajadw,
CBS3aHHBIC C HAXOXKJICHHEM TEOMETPUUYCCKUX BEIIHYMWH;
UMETh TIPEJCTABJICHUS 00 OCHOBHBIX JTamax pa3BUTHUS
TCOMETPUH KaK COCTaBHOW dYacTH (yHJIaMEHTa pPa3BUTHSA
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
acTpoHOMHUeCcKuX 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. Ompenenenuve UEIbIX U pallMOHATBHBIX, JEUCTBUTEIbHBIX YUCE

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 mpecTaBieHne KOMIUIEKCHBIX YHCEelT

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. JloxazaTenbCTBO OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKAECTB, (HOPMYIT
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
U IPOU3BENICHMS B CyMMY. BbIpakeHrne TpUroHoMeTpuiecKux pyHKIuni
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. Pemenne
IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN

14.Pemenue npoCcTEeHIINX TPUTOHOMETPUUYECKUX HEPABEHCTB

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

16.3amnuch cBOMCTB (DYHKIIUHU: MOHOTOHHOCTD, YeTHOCTh, HEUETHOCTb,
OTPaHUYCHHOCTH, IEPUOTUIHOCT. HaxoKIeHe MPOMEKYTKOB
BO3pacTaHUs M YOBIBaHUS, HAUOOIBIIEr0 U HAMMEHBIIETO 3HAYCHHUS, TOUCK
AKCTpEMyMa

17.0Onpenenenue o6paTHeix PpyHkiuid. Haxoxaenue 061acT onpeaeneHus u
oOnacTu 3HaueHuit ooparaoi pynkuuu. Ilocrpoenue rpaduka odpaTHoi
byHKIIIHN

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

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

20.ITpeobpa3zoBanue UppaMOHAIBHBIX BEIpKEHUH. Berancienne KopHs u3
KOMIIJIEKCHOTO YHClIa

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

22.0Onpenenenne ¢pyakunn. Haxoxnenue 3nadenuii pynkiuu. [Toctpoenue
rpadMKOB JIMHEHHOM, KBaAPaTHIHON ()yHKIIHIA

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

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

25.1lokazaTenbHbIe ypaBHEHMS, HEPABEHCTBA. Pellienne pa3muyHbIX BUOB
MOKa3aTeIbHBIX YPaBHEHUH, HEPABEHCTB, CHCTEM

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

Il cemecTp

1. PacnonoxeHue npsMbIX U IJIOCKOCTEN B IPOCTPAHCTBE

2. TlapamnenbHOCTH MPSMBIX B MPOCTPAHCTBE. [lapamienbHOCTh MPsAMOil U
IJTIOCKOCTH

3. TMapanmensHOCTh TUNIOCKOCTEH

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

6. Teopema o Tpex nepneHauKyispax. [[ByrpanHblil yroi.
[lepneHAUKYISAPHOCTD IUIOCKOCTEN

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

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

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

10.CgoiicTBa OuHOMUHAIBHBIX KO3 uirenToB. Tpeyronpuuk [lackans

11. JlexapToBa cucTeMa KOOpPAMHAT Ha MI0ckocTH. OmnpesienieHre BEKTopa,
MOJYJIsl BEKTOpa

12.PaBeHcTBO BeKTOpOB. ClI0’KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO

13.Pa3noxxeHue BeKTopa 1o HanpaiaeHusM. OnpeneneHue yria Mexy IByMs
BEKTOpaMH

14.Beraucienrne KOOpANHAT BEKTOPA, CKAJISIPHOTO IPOU3BEICHUS BEKTOPOB

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

16.BriBo ypaBHEHHH cephl, TUIOCKOCTH U TIPSIMOI

17.0mnpenenenre MHOTOTpaHHUKA M €70 OCHOBHBIX 3JIeMeHTOB. OnpeneneHue u
MOCTPOCHHE NMPSMON U HAKJIOHHOU Mpu3Mbl. OrmpejenieHre mpaBuibHON
IPU3MBI

18.Omnpenenenue u MoCTpoeHUE Mapajuiesienuneaa, Kyoa

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

20.0Ompezenenne U MOCTPOSHUE MUPAMUJIbI, TPABIIIHLHON MUPAMUIBI
YCEUEHHOW MUPAMUJIBI, TETPadapa

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

22.0Omnpenenenne u rpaguaeckoe n3oOpaxeHue: cGepsl, IeHTpa chepsl,
panuyca cdepsl, Auamerpa chepbl

23.0Omnpenenenne u rpaguieckoe n3o0paxeHue: mapa, IeHTpa Iapa, pajgnyca
nrapa, JuameTpa mapa

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

25.B3auMHoe pacnonoxkenue chepsl U MITOCKOCTH: HE UMEIOT OOITUX TOYEK,
HMMEIOT MHOKECTBO OOIIMX TOYCK, OfHAa 0011as Touka. [ paduueckoe
n300paxeHue
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26.KacarenbHast TNIOCKOCTH K cpepe: Teopema, 10Kka3aTebCTBO, 0OpaTHas
Teopema

27 Ilnomans chepol

28.0mpezenenne KkacaTelbHOH K cepe, TOUKU KacaHUs

29.B3auMHoOe pacrnonoxkeHue npsiMoit u cepbl

30.111apoBoii cermeHT

31.1lapoBoii cexTop

32.111apoBoii cioi

33.0npenenenue u rpaguyeckoe n300paxkeHue: MUJINHIPA, 00pa3yOIIUX
IIWIMH]IPA, OCH IUJIUHAPA, OCHOBAHWH IWJIMH/IPA, BBICOTHI IUJIUHAPA,
paanyca, TuameTpa IIIHHApa.

34.0Omnpenenenne u rpadhuIecKkoe N300paKeHHE: OCEBOTO CEYCHHUSI, CEUCHHS
IIWIMH]IPa TIEPIICHIUKYIIPHOR K OCH IIOCKOCTBIO.

35.1IpsiMoit KpyroBO# IMIIUHID.

36.Pa3BepTka O0KOBOM MOBEPXHOCTH ITUIUHIPA.

37.dopMmyna 1iomaa 60KOBON MOBEPXHOCTH ITUIUHIPA.

38.Dopmyna TIonaau MOJHONW MOBEPXHOCTH UIMHIPA

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

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

41.0mnpenencHue u rpaduyeckoe n300pakeHUe: YCEUeHHOT0 KOHYca,
OCHOBaHMI YCEYEHHOTO KOHYCA, BEICOTHI YCEUEHHOTO KOHYCa, OOKOBOI
MOBEPXHOCTH YCEYEHHOTO KOHYCa, 00pa3yIoIIUX yCEeUeHHOTO KOHYca.

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

43.0OmnpeneneHne Npou3BOIHON QYHKINH, €€ TEOMETPUIECKOTO U
¢dusnueckoro cmpicia. Mzyuenue npasui u popmyn nudpepeHmpoBaHus
OCHOBHBIX 2JIEMEHTAPHBIX () YHKIIUN

44.0Onpenenenue BTOPOl NpOU3BOAHOM, €€ TEOMETPUUYECKOT0 U (PU3UYECKOTO
cMbIcna. Berarcnenre mpon3BOAHOW 0OpATHOM U CIIOKHOU (DYHKITHH

45.Bb1BOJ ypaBHEHU KacaTenbHOU. [I[puMeHeHne npon3BoJHON K
UCCIIEIOBAaHUIO (PYHKITUH U TIOCTPOCHHIO TpauKoB

46.0mpenencHue nepBoOOPa3HOi, HEONMPEAEICHHOTO | OMPEIEICHHOTO
WHTETpaza

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

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

50.Bbiuncnenne o0bemMa NUpaMuabl, KOHyca, IIapa

51.Bpluncienue MmIOMIaaAd MOBEPXHOCTU HUIMHAPA, KOHYCa, cepbl

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

53. luckpeTHas ciyyaiiHasi BeTU4YMHA. 3aKOH paclpeeeHus CiyqaitHon
BEJIUYHUHBI

54.1IpeoOpa3zoBaHre ypaBHEHUN 1 HEPABEHCTB B PABHOCWIIbHBIC JJAHHBIM.
Pemenue panrioHaabHbIX, HPPALMOHAIBHBIX, TOKa3aTEIbHBIX,
Jaorapu(pMUYECKUX, TPUTOHOMETPUUECKUX YPABHEHUN U YPABHEHUH C
napameTpaMu

Kpurtepuu oueHKH BBINOJTHEHUSI pad0ThI

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

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

«2» 4 u MeHee

(HEYIOBIIETBOPUTEIIBHO)

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

«5» (0TIUYHO) 9-10




	СОДЕРЖАНИЕ
	3. условия реализации рабочей программы УЧЕБНОГО ПРЕДМЕТА «МАТЕМАТИКА»
	3.2. Информационное обеспечение обучения
	4. Контроль и оценка результатов освоения учебного предмета «МАТЕМАТИКА»
	Контроль и оценка результатов освоения учебного предмета осуществляется преподавателем в процессе текущего контроля при проведении практических занятий, тестирования, а также выполнения обучающимися индивидуальных заданий, проектов, исследований, и пр...
	4.1. Планируемые результаты освоения учебного предмета в соответствии с ФГОС СПО и на основе ФГОС СОО.
	4.2. Структура и примерное содержание оценочных материалов для промежуточной аттестации по учебному предмету «Математика»
	Промежуточной аттестацией по учебному предмету «Математика» является экзамен. Для проведения экзамена разрабатываются контрольно- оценочные средства.

		2024-07-04T15:09:05+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "УХТИНСКИЙ ГОСУДАРСТВЕННЫЙ ТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ"
	Подпись документа




