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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
npodeccuoHanbHOM 00pa3oBaTEILHONM TporpaMmMbl 1o crnenuainbHoctd 21.02.17
[TonzemHuas pa3zpaboTka MECTOPOKACHUN TOJIE3HBIX UCKOTIAEMBIX.

[Iporpamma paszpaborana B coorBerctBUM ¢ PI'OC COO, Ha ocHOBe
TpeboBanmii DenepanbHON 00pa30BaTENBHON MPOrpaMMBI CPEIHEro O0IIero
oOpa3zoBaHus.

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

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

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

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

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

OK 03. [InanupoBaTh U peain30BbIBATh COOCTBEHHOE ITPO(PECCHOHATBLHOE H
JUYHOCTHOE pa3BHTHE, MPEeANPUHUMATETHCKYIO JeSITENBHOCTD B
npodeccroHaabHON cdepe, UCIOJIb30BaTh 3HAHUSA IO MPABOBOM M (DUHAHCOBOMU
IPaMOTHOCTH B Pa3JINYHBIX KU3HEHHBIX CUTYAIUSIX.

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

OK 05. OcymiecTBiasiTh yCTHYI0 W THUCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocyJapCcTBEHHOM si3blke Poccuiickoit @enepanum ¢ y4eTOM OCOOEHHOCTEMH
COIMAIILHOTO Y KyJIbTYPHOTO KOHTEKCTA.

I[IK 1.2. Opranu3oBbiBaTh W KOHTPOJIUPOBATH BBHINIOJIHEHUE TOPHO-
MOATOTOBUTEIBHBIX W BCIIOMOTATENBHBIX pabdOT TMpH TOM3EMHOM  T00bIYe
MOJIC3HBIX UCKOMIAEMBIX.

CormacHo ydebHoro miaHa 1o cneruansHoctd 21.02.17 Tlom3emuas
pa3pabOTKa MECTOPOXKIACHUM TMOJE3HBIX MCKOMAEMbIX KaXIbld OOydarouuics
BEITIONTHSACT WHAWBUIYAIBHBIA TIPOSKT IO OJHOMY U3 YYE€OHBIX MPEAMETOB
o01ieo0pazoBaTelbHON OATOTOBKH (B ToM yrciie o YIIIT.01 MaremaTuka):

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



*He BXOAMT B YUeOHYIO HAarpy3Ky oOydaromuxcs rno yaeOHoMy mnpeamery «MaTeMaTHKa»

1.3. TpeboBanus Kk pe3yabTaTaM OCBOCHHUSI Y4eOHOr0 mpeaMeTa

B pamkax ocBoeHus conepkaHus ydyeOHOro mnpenmera «MaremaTtukar,
oOecreynBaeTcss AOCTHKEHUE O0YYarOIIMMUCS JUYHOCTHBIX, METANPEIMETHBIX U
MIPEAMETHBIX PE3YJIbTATOB:

IL1anupyemsle
pe3yJibTaThl
OCBOCHUS

OcHoBHbIE MOKA3aTeJIN OllEHKH pe3dyJjbTara

JIMYHOCTHBIE PE€3yJabTaThbl, B TOM YHUCJIE:

B uactu -cOPMUPOBAHHOCTh TPaXJAHCKOW TO3WIMK  OOydYaromerocss Kak
rPakKIaHCKOT0 aKTUBHOTO W  OTBETCTBEHHOTO WIEHAa POCCHICKOTO  OOIIEeCTBa,
BOCIUTAHUS MPEJICTABJICHAHE O MaTeMaTHYeCKHX OCHOBAaX (PYHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBICHHHA, MPOIELyp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMpPOCHI U JApPYroe), YMEHHE B3aUMOJEHCTBOBATh C
COIMAIHBIMA HMHCTUTYTAMH B COOTBETCTBUU C WX QYHKIHAMH U
Ha3HAYCHUEM.
- chOpPMHUPOBAHHOCTh POCCHMCKON TPaKTAaHCKOH HWACHTHYHOCTH,
B uacrn YBOKEHUSI K TMPONUIOMY W HACTOSIIEMY POCCHIICKOM MaTeMaTHKH,
ATPUOTUHYECKOT'0 | 11eHHOCTHOE OTHOILICHHE
BOCIIUTAHUS K  JOCTIDKEHUSM  POCCHHCKMX  MaTeMaTHKOB W  POCCHUHCKOU

MaTeMaTH4eCKON MIKOJIbI, UCIOJIb30BAHUE ITUX JOCTHKEHUH B JIPYTrUX
HayKaX, TeXHOJIOTHSIX, cepax SIKOHOMUKU;

- OCO3HaHME  JYXOBHBIX  IIEHHOCTEM  pOCCHIHCKOTO  Hapoja,
B 4actu nyxoBHo- c(hOpMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO ITOBEIICHUS,
HPaBCTBEHHOI'0 CBSI3aHHOTO C TMPAaKTHYECKHUM IPUMEHEHHEM JOCTIKCHHM HayKu H
BOCITUTAHHUS JIESITETbHOCThI0 YYEHOIO, OCO3HAHHWE JUYHOTO BKJIaJa B TOCTPOCHHE

YCTOWYHBOTO OYIYyIIEro;

- 3CTETUYECKOE OTHOLIECHHE K MUPY, BKJIIOYAsi 3CTETUKY MaTEeMaTUYECKUX
B yactn 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIIeHUH, pacCyXICHHI,
ICTETHYECKOI0 BOCIPUUMYHUBOCTD
BOCIHIMTAHUs K MaTeMaTU4YE€CKUM acCIIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

- chopMHpPOBAaHHOCTh YMEHUS MPUMEHATH MaTEeMAaTUYECKUE 3HAHUS B
B uactn UHTEpecax 370pOBOr0 M 0O€30MacHOro o0pasza KU3HH, OTBETCTBEHHOE
¢usnueckoro OTHOILIEHHE K CBOEMY 310POBBIO (3mopoBoe NUTaHUE,
BOCIIMTAHHS cOaaHCUPOBAHHBIN PEKUM 3aHATUI U OT/AbIXa, PeryispHas puzndeckas

aKTUBHOCTH), (U3UYECKOE  COBEPIICHCTBOBAHWE TMPU  3aHATHUIX

CHOPTHUBHO-03/I0POBUTENILHON JESTENBHOCTHIO;

- TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TpPYIOJIOOWs, MHTEpeC K
B uactn pa3nuuHbIM cdepaM NpoecCHOHANBHON AeITeTbHOCTH, CBS3aHHBIM C
TPyA0BOTO MAaTeMaTHKOMI
BOCIIMTAHUS

U e€ MPWIOKEHUSIMU, YMEHHUE COBEPINAaTh OCO3HAHHBIN BBHIOOD Oymyiei
npodeccM Y peaM30BBIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTD 31 CII0OCOOHOCTD
K MaTeMaTHYECKOMY 00pa30BaHHIO M CAMOOOPA30BAHUIO HA MPOTSHKEHUU




BCEM JKM3HM, TOTOBHOCTb K AaKTMBHOMY Yy4YaCTUIO B pEUICHUU
MIPAaKTUYECKUX 33/1a4 MaTEMAaTUYECKOW HAIIPpaBIECHHOCTH;

B yacTn
IKO0JIOTrNYeCKOro
BOCIIUTAHUA

- c(OPMHPOBAHHOCTH SKOJIOTUYECKON KYJIbTYPbI, TOHUMAHUE BIUSHHSA
COLMAIbHO-ODKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME IPUPOJHOM U
COLIMAJIBHOM CpeJibl, OCO3HAHME ITI00AJTBHOTO XapaKTepa 3KOJOTHYECKUX
npo0OsieM, OpHUEHTAlMsl Ha IPUMEHEHHWE MaTeMaTU4EeCKUX 3HAHUU JUIs

pemieHust 3ama4 B OONACTH OKPYKAIOLIEH Cpenpl, IUIAHUPOBAHHE

INOCTYIIKOB M OLCHKHU HMX BO3MOIKHBIX HOCHCI[CTBI/Iﬁ JJIA OKPY)KaIOHIGﬁ
Cpelbl;

- c(OpMUPOBAHHOCTb MHPOBO33PEHHU, COOTBETCTBYIOLLETO
B 4acTH HEHHOCTH | coBpeMeHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTHKH,
Hay4HOI'0 ITIOHUMAaHHE MaTeMaTHYECKOU HayKH
MO3HAHUA Kak cdepbl 4YeNOBEYECKON JEeSATEIHHOCTH, JTAalloOB €€ pPa3BUTHS U
3HAUUMOCTH /IS Pa3BUTHUS  IUBWIM3AILMM, OBJIAJCHHUE  S3BIKOM
MaTeMaTUKd M MaTeMaTHYecKON KyJIbTypoW Kak CpeICTBOM MO3HAHHS
MHpa, TOTOBHOCTb OCYIIECTBIISITH MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JeSITeNIbHOCTh MHJIMBUIYyaJIbHO U B TPYIIIIE.
Ilnanupyemsle
pe3yJbTaThl OcHoBHbIE OKa3aTe U OLEHKHU pe3yJibTaTa
OCBOEHHUA

MeTtanpeaMeTHbIe pe3yabTaThbl, B TOM YHCJIE:

1. YuuBepcajibHbIe YyueOHbIE MO3HABATEIbHbBIE 1€l CTBUA

Ba3oBLie
JOru4ecKue
nefcTBus

- BBIABIITH M XapakTepH30BaTh  CYIIECTBEHHBIC  IPH3HAKU
MaTeMaTH4ecKuX OOBEKTOB, MOHATHH, OTHOIICHUN MEXIY MOHITHSIMH,
(bopmynrpoBaTh OIpeeICHUs HOHSTHH, yCTaHABJINBATh
CYIIIECTBEHHBIM MPHU3HAK KJIacCU(PUKAIIUKA, OCHOBAHHS i1 0000IICHUS
Y CPaBHEHHS, KPUTEPHH TIPOBOIMMOTO aHAIIN3a,;

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

- BBUIBJIATH MaTeMaTH4YeCKUE 3aKOHOMEPHOCTH, B3aHMOCBS3H U
npoTuBOpeurst B (aKTax, JaHHBIX, HAONIOACHUSX U YTBEP)KICHUSX,
npeaiarath KPUTEPUH
ISl BBISIBJIICHHSI 3aKOHOMEPHOCTEH 1 IPOTHBOPEYNIi;

- JIe7IaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JICITyKTUBHBIX U
VHYKTHBHBIX YMO3aKIIOUCHUH, YMO3aKITIOYCHUH 110 aHAJIOTHH;

- TOpPOBOAUTH CaMOCTOSITENIFHO JIOKAa3aTeNIbCTBA MAaTEMaTHUYECKHX
yTBEpXJIeHUH  (IpsAMBIE W OT  TNPOTHBHOTO),  BBICTPAaMBATh
apryMeHTaluIo, MIPUBOJNUTH pUMeEpPbI
U KOHTPIIPUMEpPHI, 000CHOBBIBATh COOCTBEHHBIE CYXIEHUS U BBIBOJIbI;

- BBIOMpATh croco0 pemieHust yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO
BAapUaHTOB pELICHUs, BbIOMpaTh Hambosee MNOAXOAIUN C Y4ETOM
CaMOCTOSITEJIbHO BbIJICTIEHHBIX KPUTEPHUEB).

BasoBble
HCCJIed0BATEILCKHE
aelcTBUA

- HUCIOJb30BaThb BOINPOCHl KaK MCCIENOBATEIbCKUM HMHCTPYMEHT
Mo3HaHUA, (OPMYIUPOBATH BOIPOCH], (UKCHPYIOLINE MPOTHBOPEUUE,
npobiemMy, ycTaHaBIUBaTh HCKOMOE U JJaHHOE, (JOPMHUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHMUE;

- IpPOBOAWUTH CAMOCTOATEIBHO  CINIAHUPOBAHHBIM  3KCIIEPUMEHT,
UCCIICIOBAaHUE TI0 YCTAHOBJIGHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro




00BeKTa, SBJICHUS, TWPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXKIY
00BEKTaMU, SIBJICHUSIMH, MTPOIECCAMU;

- caMOCTOSATeNnbHO (opMynIupoBaTh OOOOIIEHUS W BBIBOABI IO
pe3yabTataM TPOBENEHHOTO HAONIONEHHS, WCCIIEIO0BAHUS, OLICHUBAThH
JIOCTOBEPHOCTD TOJIYY€HHBIX PE3yJbTAaTOB, BEIBOJOB M 0000IIECHUH;

- MPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIJIBUTATh
MIPEATNOJIOKEHNSI O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

PaGora ¢
uHopManuei

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

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

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

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

2. YHuBepcaJibHble KOMMYHUKATHBHbIE J1€iCTBUSA

OO0menne

- BOCIpPUHMMATh U (OPMYIUPOBATH CYXKIEHHS B COOTBETCTBHUM C
YCIOBUSAMH U LEIAMH O6HIGHI/I5[, SCHO, TOYHO, T'PaMOTHO BBIpaXXaTb
CBOIO TOYKY 3pCHHUA B YCTHBIX
" IMMUCbMCHHBIX TCKCTaX, JaBaTbhb MOACHCHUA IO XOO4Yy PCIICHUA 3aa4u,
KOMMEHTUPOBATh MOJYYEHHBIN pPe3ybTar;

- B X0/ic OOCY)XJICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMO
TEMBI, POOJIEMBI, PEIIaeMOi 3a]auM, BEICKA3bIBATh HJICH, HAICJICHHbIC
Ha TIOMCK pEIICHUS, COMOCTaBIATh CBOWM CYXICHHUS C CYXKICHHSIMH
JIPYrUX YYaCTHUKOB JHajiora, OOHAapY)KMBAaTh pa3IMYHe U CXOJICTBO
TO3MIINI, B KOPPEKTHOW ¢opMe (GopMyInpoBaTh pa3HOTIIACHS, CBOH
BO3PaKECHHS,

- TPEJACTaBJATh PE3YJIbTaThl PEUICHHUS 3aJadd, OSKCICPUMEHTA,
UCCIICIOBAHMS, IPOEKTa, CaMOCTOSITEJIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUSI C Y4Y€TOM 3a1a4 TMpe3eHTalud M OCOOCHHOCTEH
ayJIMTOPHH.

CoBMecTHAN
JeATEJHLHOCTh

- TIOHMMaTh W WCIOJIb30BaTh TPEUMYIIECTBA KOMAaHIHOH W
VHIMBUIYAIbHOW pabOThl NpU PEHICHHHM Y4eOHBIX 3ajad, MPUHUMATh
IeJIb  COBMECTHOM  JICATENbHOCTH, IUIAHUPOBATh  OPraHH3AIHIO
COBMECTHOM paboThl, paclpenesiaTh BUAbI paboT, JIOrOBapUBaTHCS,
oOcykJgaThb Tpolecc M pe3yiabTarT padoThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOJICH;

- y4acTBOBaThb B TIpyHmHoBbIX (popmax paboTel (0OcykneHHs, 0OMeH
MHECHHH, «MO3TOBBIC WITYPMbI» W HWHBIC), BBINOJHATH CBOI 4YacTh
pabOTBl ¥ KOOPAMHHUPOBATH CBOU JCHCTBUS C JAPYTHMH WICHAMH
KOMaH/Ibl, OLIEHWBATh KAueCTBO CBOEr0 BKJaga B OOIIMI MPOIYKT MO
KpUTEepUsiM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBUSI.

3. YHuBepcaabHbIe P

CryJsiTUBHbLIC JEeHCTBUS

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

CaMOKOHTPOJIb - BJIQJIETh HAaBBIKAMHU [I03HABATEIbHON peduieKCuu Kak OCO3HAHMS

COBCPIIACMBIX JIEUCTBUI M MBICIUTEIbLHBIX IpoLeCCOB, UX PCIYIILTATOB,
BJIaJCTh crocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIAA TIIpolecca U
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pe3yJiibTaTa peluieHusl MaTeMaTHYeCKOM 3a1auy;

- IPEABUIETH TPYAHOCTH, KOTOPBIE MOI'YT BO3ZHHUKHYTDH IIPH PELICHUU
3ala4v, BHOCHUTb KOPPCKTUBLBI B JCATCIBHOCTH Ha OCHOBC HOBBIX
O6CTO$IT€HBCTB, JaHHBbIX, HElfIIICHHBIX OH_II/I6OK, BBISABJICHHBIX
TPYIHOCTEN;

- OOCHHUBATb COOTBCTCTBUEC PE3yjibTaTa LCIH KW YCIOBUIAM, OOBICHSATH
IMPUYIKUHBI JOCTHXXCHUA UM HCAOCTUIKCHHUA PE3YJIbTATOB ACATCIBHOCTH,
HAXOJUTh OMMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

OcHOBHbBIE MOKA3aTeJIN OLlEHKH MPEAMETHBIX PE3YJIbLTATOB:

1) cBOOOIHO OTEPHPOBATH MOHATHAMH: PAIHOHAIBLHOE YHCIO0, OCCKOHEYHAs MEPUOIUYECKas
IpoOb, MPOLEHTHI, UPPANMOHATIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX W JIEHCTBHTEIBHBIX
9HceNl, MOAYJb JICHCTBUTENBHOTO YHCIA; TPUMEHATh OPOOM M TPOUEHTHI IS PEIICHHS
NPUKIAIHBIX 337a4 W3 pPa3M4yHBIX OTpacied 3HaHUM W pPEaNbHOW >KU3HU; IPUMEHSTh
npuOIMKEHHBIE BBIYMCICHHS, TpaBHJIa OKPYIJICHUs, TPHUKUAKY W OICHKY pe3yJbTara
BBIUMCIICHUH; CBOOOJHO OINEpPHPOBATH TMOHATHEM: CTENEHb C MEJbIM  IOKa3aTeleM,
WCTIONh30BATh TMOAXOJSIIYI0 (QOpPMY 3alUCH ACHCTBUTENBHBIX UYHCEN U  PEIICHHS
MPAaKTUYECKUX 3a7ad W TPEICTaBICHUS JAHHBIX; CBOOOIHO OIEPHPOBATH TIOHSATHEM:
apru(METHIECKII KOPEHb HATYPAIbHOHN CTENEHH; CBOOOHO OTIEpUPOBATH MMOHITHEM: CTEIICHB C
pamnHMoHaTBFHBIM  MOKa3aTeleM; CBOOOJHO OIEpUpOBaTh MOHATHUSAMH: Jorapudm ducra,
JECATUYHbIE W HaTypalbHbIe Jorapu(MbI; CBOOOJHO ONEPUPOBATH TOHSATHSAMH: CHHYC,
KOCHHYC, TaHT€HC, KOTAaHT€HC YHCIOBOTO apryMeHTa; OIEPHPOBATH MOHATHUSMH: aPKCHHYC,
apKKOCHHYC M apKTaHI€HC YMCIOBOTO apTyMEHTAa.

2) cBOOOJHO OTIEPUPOBATH MOHATHSIMH: TOXICCTBO, YPABHCHUE, HEPABEHCTBO, PABHOCHIIBHBIC
YPaBHEHMsI U YypaBHEHUA-CIEJCTBHS, PABHOCWIbHBIC HEPABEHCTBA; IPHUMEHATh pa3IUyHbIC
METO/Ibl PEIICHUS PAlMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX YpAaBHEHHH, MPUMEHITh METOJ
UHTEPBAJIOB Ul PEIIECHUs] HEPaBEHCTB; CBOOOJHO ONEpPUPOBATH MOHATUAMU: MHOTOWIEH OT
OJIHOM MEepPEMEHHON, MHOTOWIEH C IebIMU KO3 PUIIMEHTAMH, KOPHU MHOTOWIEHA, IPUMEHATh
JieICHMe MHOIOWIeHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3dy m Teopemy Buera ans
pemieHust 3aza4;  CBOOOJHO ONEPUPOBATh NOHATHAMM: CUCTEMa JIMHEHHBIX YpaBHEHHUH,
MaTpula, ONPEAEIUTENb MATPULBl 2 X2 U ero reoMEeTPUYECKUH CMBICIH, HCIO0JIb30BaTh
CBOMCTBa onpenenuTesns 2 X 2 s BBIYUCICHUS €ro 3Ha4eHUs, IPUMEHATh ONPEACTUTENH Ui
pelIeHusl CUCTEeMbl JMHEWHBIX YpPaBHEHUI, MOJEIMpPOBATh peallbHble CUTYyallUHd C MOMOIIbIO
CHCTEMBbl JIMHEHHBIX ypaBHEHUH, HCCIEN0BaTh IOCTPOEHHBIE MOJIENIN C MOMOILBIO MAaTpUl] U
onpenenurTeneif, WHTEPHPETHUPOBATh IMOJYUYEHHBIM pe3yiapTaT; HCIOJIb30BaTh CBOICTBA
JNEUCTBUH C KOpPHSAMHU sl NIpeoOpa3oBaHUsl BBIPAKEHUM; BBINOJIHATH IpeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHUH, COACPIKALIUX CTENEHU C PALMOHAIBHBIM IOKa3aTelIeM; HCII0JIb30BaTh
cBoiicTBa Jorapu(mMoOB I NpeoOpa3oBaHMs JIOTapu(PMUUYECKUX BbIpaXKEHUH; CBOOOIHO
OIIEpPHPOBATH MOHATUAMU: UPPALMOHAIbHBIE, [TOKAa3aTelbHbIE U JOrapupMUUECKIE ypaBHEHUS,
HaXOJIUTh MX PEIIEHUS C MOMOIIBI0 PABHOCHUJIBHBIX IEPEXOJ0B WM OCYLIECTBISAS MPOBEPKY
KOpHEH; MpHUMEHATb OCHOBHbIE TPUTOHOMETpHUECKHE (GOpMYNIbl i MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUM; CBOOOJHO OMEPHPOBATh MOHATHEM: TPUTOHOMETPUYECKOE
ypaBHEHHE, MPUMEHATb HEeOoOXoauMmble (OPMYNIbI A pPEUIeHHS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YpPaBHEHUH; MOJEIMPOBATH pEalbHbIE CUTYallMM Ha s3bIKE anreOpsbl,
COCTaBJIATh BBIPAKEHMsI, YpaBHEHHs, HEPAaBEHCTBA IO YCIOBHUIO 3a/auM, MCCIEI0BATh
MIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM amIapara ajireOpsl.

3) CcBOOOIHO OMEpPHPOBATH MOHSATHAMHU: (YHKLHUS, CIOCOOBI 3amaHus (YHKIUH, B3aWMHO
oOpatHble (YHKIUH, KOMNO3ULUSA (GYHKUUH, rpaduK (yHKUUHU, BBIIOIHATH 3JIEMEHTApHbBIE
npeoOpazoBanusi TpadukoB (YHKIM; CBOOOJHO OMNEPUPOBATH TOHATUSAMU: OOIACTh
ONpeNeNieHuss M MHOXKECTBO  3HaueHUM  (yHKUMM, HyaM (QYHKIMHM, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA; CBOOOJHO ONEpPUpPOBaTh MOHATHAMM: 4YETHbIE M HEU€THbIE (DYHKIMH,




nepuoandeckue (QPyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMHM, MAaKCUMYMbl 1 MUHHUMYMBbI
GbyHKIMYM, HauOOJbIlee W HAWMMEHbIIEE 3HAYeHHE (QYHKIMM Ha MPOMEXKYTKE, CBOOOIHO
OTIEPHPOBATH NOHATHAMHU: CTEIICHHAs! (PYHKIUS C HATYPAIBHBIM M LIEJBIM ITOKa3aTeneM, rpaduk
CTeNeHHON (PYHKIMM ¢ HaTypaJbHBIM M IIEJIBIM IOKa3aTesieM, rpaduk KOpHsS n-0i CTeTeHu Kak
¢GbyHKIMU OOpaTHOM CTENEHH C HATypaJbHBIM II0OKa3aTeleM; OIEPUPOBATh MOHATHSIMHU:
JMUHEWHas, KBaJpaTHYHas W JpoOHO-TMHEHHass (YHKIWH, BBIIOJHATH JJIEMEHTAPHOE
WCCIIEIOBAaHUE M TOCTPOCHHWE WX TIpaduKOB; CBOOOIHO ONEPUPOBATH MOHATHSIMHU:
nokaszaTenbHas W JorapupmMuueckass (QyHKIHH, UX CBOWCTBA M TpaduKH, HCIOJIB30BaTh UX
rpaduKy Ui peleHus] ypaBHEHUH; CBOOOJHO OTIEPHPOBATH MOHATUSMU: TPUTOHOMETPHUYECKAS
OKPYXXHOCTh, OTpEACICHHE TPUTOHOMETPHUYECKMX (YHKIMH YUCIOBOTO  apryMEHTa;
UCIO0JIb30BaTh Trpa@uku (QYyHKIUN Ui UCCIIEOBaHMS MPOIECCOB M 3aBUCUMOCTEH Mpu
pelIeHnH 3a7ad U3 JpYruxX y4eOHbIX MPEIMETOB U pealbHOM JKHU3HHU, BBIpaKaTh (opMyiaamMu
3aBUCHUMOCTH MEX]ly BEJIMUYNHAMU;

4) cBOOOJHO OINEPUPOBATH MOHATHIMHU: apu(MeTHYecKass U TeOMETpHUECKas MpPOrpeccus,
0eCKOHEYHO yObIBaroIIasi TeoMeTpUYecKasi Iporpeccusi, JMHENHBIN U SKCIIOHEHIIMATIBHBINA POCT,
(dbopMyIia CI0KHBIX IPOILEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; UCMOJIb30BaTh MPOrPECCUN
JUIS pelIeHMs pealbHbIX 3a7ay MPHUKIAJIHOTO XapakTepa; cBOOOJIHO ONEpPUpPOBATh MOHATHUIMU:
MIOCJIEIOBATEIBbHOCTD, CIOCOOBI 3aJaHHsl TOCIIEeI0BAaTEIbHOCTEH, MOHOTOHHbBIE M OTPAHUYECHHbIE
MOCJIEIOBATEIbHOCTH, IOHUMATh OCHOBBI 3apOKJCHHSI MaTeMaTHUYECKOr0 aHaliu3a Kak aHajlu3a
OECKOHEYHO MaJbIX; CBOOOJHO ONEpUPOBATh MOHATUSMU: HEMPEPBIBHbIE (PYHKIUU, TOUYKU
paspeiBa rpaduka GYHKIMHA, acUMOTOTHI rpaduka (QyHKUMH; CBOOOJHO OIEPUPOBATH
MOHATHEM: (DYHKIIMSI, HENpPEephIBHAsI HA OTPE3Ke, IPUMEHSATh CBOMCTBA HEMPEPHIBHBIX (QYHKIUI
IUI pelleHus 3ajgad; CBOOOJHO ONepHpOoBaTh NOHATUSMU: INEpBas U BTOpas MPOU3BOIHBIC
GyHKIMY, KacaTeslbHas K TpapUKy (QYHKIUHU; BEIYUCIATE IPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOTO M KOMIIO3MIMM [BYX (YHKIUI, 3HaTh IPOU3BOJHBIE IEMEHTAPHBIX (YHKLU;
UCIOJb30BATh T€OMETPUUYECKUN U (PU3UUECKUI CMBICT POU3BOJHOM JUIsl peIlIeHus 3a/1ay.

5) cB0OOOJHO oOmEpHPOBATH MOHSATUSMH: MHOXECTBO, OIEPAlMd HAJ MHOXXECTBAMH;
HCIOJIb30BATh TEOPETHUKO-MHOXKECTBCHHBIN ammapar Ul ONMCaHWs PEaJbHBIX IPOLECCOB H
SBJICHUM, IpPU PpELICHUH 3a7ad4 K3 JPYyrux y4eOHBIX MPEIMETOB; CBOOOJHO ONEpUPOBAThH
MOHATUAMM: OIPENEICHUE, TEOpeMa, YPAaBHEHHE-CIEACTBHE, CBOMCTBO MAaTEMAaTH4ECKOIO
00BEKTa, JOKA3aTeNIbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

6) cBOOOIHO OIIEPHPOBATH HOHITHIMH: HATYPATBbHOE M L0 YKCIIO0, MHOKECTBA HATYPaIbHBIX
U LIeJIBIX YUCEeJl, UCMOJIb30BaTh Npu3Haku aeauMocty nensix uncen, HOJl u HOK nHatypanbHbIx
qucen A pellieHus 3a1a4, IPUMEHATh anroput™ EBkinaa; cBOOOAHO OnepupoBaTh MOHATUEM
OCTaTKa 110 MOJYJIIO, 3alIMCHIBATh HATYPAJIBHBIC YMCIIA B PA3JIMYHBIX MMO3UIMOHHBIX CHCTEMAaX
CUUCIIEHUS; CBOOOJHO OINEpUPOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX  YHCEJ, HpPEACTaBIATh KOMIUIEKCHbIE 4YHClIa B  anredOpauyeckod U
TPUTOHOMETPHUUECKOH (hopMe, BBIMOIHATH apu(PMETHUYECKUE ONepaluy ¢ HUMU U U300paXkaThb
Ha KOOPJAMHATHOM INIOCKOCTH.

7) cBOOOTHO OIIEpUPOBATH HNOHATHUSIMHU: UppalOHaJbHbIE, [I0KAa3aTEJIbHbIC
U Jorapu(MUUYecKHe HEpaBEHCTBA, HAXOIUTh HX PELICHHs C IOMOIIBI0 PABHOCHUIIBHBIX
MEPEX0/I0B; OCYILECTBIIATE OTOOpP KOpHEH MpU PElIeHUH TPUTOHOMETPUYECKOTO YpPaBHEHUS;
CBOOOJTHO ~ ONEpUpPOBATH  MOHATHEM TPUIOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHATh
Heo0XoAuMble (HOPMYINbI A PELIeHHUs OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJTHO ~ OmepupoBaTh  MOHATHUSMM:  CHUCT€Ma U COBOKYNHOCTb  YpaBHEHUH
1 HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTh PELIEHUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAJIbHBIX, HPPALMOHAIbHBIX, MOKAa3aTENbHBIX U JIorapu(MUUYECKUX
YPAaBHEHUN M HEpPaBEHCTB; pellaThb palMOHAIbHbIE, HPPAaLMOHAIBHBIE, IIOKA3aTENIbHBIE,
norapu(pMUUECKUE U TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA, CO/IEPIKaIlIie MOIYIH U
napamMeTpsl; NPUMEHATh rpaduyeckue METOAbl A pELICHUs YPaBHEHHH W HEpaBEHCTB,
a TaKke 3aJjay C IapamMeTpaMM; MOJICIHMPOBATH peajbHble CUTYallMM Ha SI3bIKE ajreOphl,
COCTaBJISITh BBIPAKEHHUS, YPABHEHMs, HEPABEHCTBA M HX CHUCTEMBI IO YCJIOBHMIO 3a/ayM,
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HCCIIEI0BAaTh MOCTPOCHHBIE MOJIETN C UCTIOJIb30BaHUEM armapara aireopsl, HHTEPIPETHPOBAThH
IIOJIY4EHHBIN pe3yibTarT.

8) crpouth rpadukd KOMIO3UIMKA (YHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO HCCICAOBAHUS U
CBOMCTB KOMIIO3WIUHM JBYX (YHKLIMN; CTPOUTh TE€OMETpPHYECKHE O00pa3bl YpaBHEHHH U
HEPABEHCTB HAa KOOPAMHATHOW IJIOCKOCTH; CBOOOJHO ONIEPUPOBATH MOHATHAMH: Tpaduku
TPUTOHOMETPHUYECKUX (PYHKIUH; MPUMEHATh (YHKIMH Ui MOACITHPOBAHUS M WCCIICTOBAHHS
peaJIbHBIX MTPOLIECCOB.

9) wucmonB30BaTh MPOM3BOAHYIO Ui  HUCCICHOBaHUS (YHKIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI; HAXOIUTh HauOOJbIIee M HaNMMEHbIIee 3HaYeHUsT (DYHKIIMM HETPEepHIBHOW Ha
OTpE3Ke; UCIOJIB30BaTh IPOU3BOIHYIO JUISl HAX0XKACHNUS HAWTY4IIEero PeleHUs B IPUKIAaIHBIX,
B TOM 4YHCJI€ COIIMAIbHO-3KOHOMHYECKUX, 3ajjauax, JJs ONpPEIesIeHNsl CKOPOCTU U YCKOPEHUs
mpouecca, 3agaHHoro ¢opmynoil wiu rpaduxkoM; CcBOOOJHO ONEPUPOBATH MOHATUSMU:
nepBooOpa3Hasi, ONpeaeIEHHbBIN HHTErpajl, HaX0AUTh MEPBOOOPA3HBIE AIEMEHTAPHBIX PYHKIUN
Y BBIYUCIATH UHTErpai 1o popmyne Hetorona—JIeliOHMIIa; HaXOqUTh IITOIIAH MIIOCKUX (QUTYP
n OoOBEMBI TEN € TNOMOUIbIO MHTErpajia; HMETh IPEJCTABIEHUE O MAaTeMaTHYeCKOM
MOJEMPOBAHUN Ha TpUMEpe CcoCTaBlieHUs aAuddepeHnaNbHbIX YpaBHEHUH; penarhb
MPUKJIAJHBIE 3a7jaud, B TOM YHUCJIE COLMAIbHO-PKOHOMUYECKOTO M (U3UYECKOr0 XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOTO aHaJIN3a.

10) cBOOOIHO OmEpUpOBaTH OCHOBHBIMU IMOHSATHSAMH CTEPEOMETPUU MPH PEUICHUH 3a1ad U
MIPOBEJIEHUN MaTEeMAaTUYECKUX PACCYXKICHUN; MPUMEHATh aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS
U3 HUX TIPU PEIICHUH T€OMEeTPUYECKUX 3a/lay; KiacCU(PUIMPOBATh B3aUMHOE PACIOJIOKEHHE
NpsIMBIX B IPOCTPAHCTBE, IIJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE; CBOOOTHO OMEPUPOBATH MOHATHUSAMH, CBS3aHHBIMHM C YIJIaMU B MPOCTPAHCTBE:
MEXAYy MPSIMBIMH B MPOCTPAHCTBE, MEXIY MPSMON U IJIOCKOCTHIO; CBOOOAHO ONEPUPOBATH
MOHATHSIMH, CBSI3aHHBIMH C MHOTOTPAHHHMKAMM; CBOOOJHO pacro3HaBaThb OCHOBHBIE BHUJIbI
MHOTOTPaHHUKOB  (Mpu3Ma, NHUPaMHIa, MPSMOYrOJBHBIA  MapajuleNienunen,  Kyo);
KJ1accu(pUIIMpoBaTh MHOTOTPAHHUKH, BBIOMpass OCHOBaHUA i Kiaccudukanuu;, cBOOOIHO
OTIEpUPOBAThH MOHITHIMHU, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAaHHUKOB IUIOCKOCTHIO; BBIIIOJIHATH
napajuiefibHOe, IEHTpajlbHOE M OPTOTOHAIBHOE MPOEKTUpPOBaHHME (GUTYp Ha IJIOCKOCTH,
BBIMIOJIHATh M300pakeHUs (Uryp Ha IJIOCKOCTH; CTPOUTh CEUYEHHS MHOTOTPAHHHUKOB
Pa3IMYHBIMU METOJIaMH, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (GUryp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYHMCIATH IUIOLIAAM [OBEPXHOCTEU
MHOTOTPaHHUKOB (IpuU3Ma, NHpaMuja), FEOMETPUUECKUX TeJl C MpUMEeHeHueM (opmyi;
CBOOOJHO  ONEpUpPOBaTh MOHATHUSMH: CHUMMETPHUsl B  IPOCTPAHCTBE, IEHTP, OCh
U TUIOCKOCTh CHMMETPUHM, ULEHTP, OCh U IUIOCKOCTh CHMMETPUH (PUTYpBI; CBOOOIHO
OTIEpUPOBATh TMOHATHUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOPAWHATaM B IMPOCTPAHCTBE;
BBITIOJIHATH JCMCTBHS HaJ BEKTOpAaMU; pellaTh 33aJaud Ha JI0KA3aTeIbCTBO MAaTEMAaTHYECKHX
OTHOIICHWH W HAXOXKJICHHWE T€OMETPUYECKUX BEITUYMH, MPUMEHSSI H3BECTHBIE METOJBI MPHU
pElIeHUH MaTeMaTHYeCKUX 3a7ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJIOKHOCTH; MPUMEHSITh
MpocTelIIe MpPOoTpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MPH
pElIeHUH CTePEeOMETPHUYECKUX 3a/lady; H3BJIEKaTh, MPEOOpa30BbIBAaTH M HHTEPIPETUPOBATH
MH(OPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTABIEHHYIO Ha YepTeKax
U pUCYHKaX; IMPUMEHSTHh IOJYyYEHHbIE 3HAHUS Ha IpaKTHKe: CPaBHMBATh M aHAJIU3UPOBATH
peanbHble CUTyallud, TPUMEHATh W3ydeHHbIE IMOHATUS B TIpOLECCe IOUCKA pEIIeHHs
MaTeMaTU4ecKu CGHOPMYIUPOBAHHOW MPOOJIEMbI, MOJEIUPOBAaTh pealibHble CHUTYalluu
Ha A3BIKE TEOMETPUH, UCCIIE0BATh IOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM FE€OMETPHUUECKUX
NOHATUH W TeopeM, amnmapara aiareOpbl, pelarh MpaKTHUECKUe 3aJaud, CBSA3aHHBIE C
HaXOXJICHUEM TIeOMETPUYECKUX BEIMYMH, HMETh MpPEJCTaBICHUS OO0 OCHOBHBIX JTamax
Pa3BUTHS T€OMETPUH KaK COCTaBHOM yacTu (yHAaMEHTa pa3BUTHs TEXHOJIOTHIA.

11) cBoOOIHO oOmEpHPOBATh MOHSATHSIMH, CBS3aHHBIMU C IMIMHAPHYECKOH, KOHHYECKOH H
cepruuecKkoil MOBEPXHOCTAMH, OOBACHATH CIOCOOBI IMOJYYEHHUsS; ONEPUPOBATH MOHATHUSIMH,
CBSI3aHHBIMHU C TEJIaMU BpallleHMs: IMIMHIPOM, KOHYCOM, cepoil M IIapoM; paclo3HaBaTh
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Tena BpamleHus (WIMHIP, KOHyC, cdepa W Iap) U OOBACHATH CIIOCOOBI TOJNYYCHHS Tel
BpallleHNs; KJIacCU(PUIMPOBAaTh B3aUMHOE PACIOJIOKEHUE cepbl M TIIOCKOCTH; BBIYHCIATH
BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpamieHHs, 00bEMBI U MJIOMIAIN TOBEPXHOCTEH
MHOTOT'PaHHUKOB M TEJ BpAIEHHs, TEOMETPUUECKUX TN C NMpUMEHEeHHeM (popMyi; cBOOOIHO
OTIEPHPOBATH MOHSTUSMH, CBSI3AHHBIMH C KOMOMHAIIUSIMH TeJl BPAIICHUS U MHOTOTPAHHUKOB:
MHOTOT'PaHHHUK, BIHCAaHHBI B cdepy M ONMHMCAHHBIA OKOJO cdepsl, cdepa, BNHUCAHHAS B
MHOTOTPaHHUK WJIM TEJO BpAIIEHUS; BBIYUCIATH COOTHOIICHUS MEXKIY IUIOIIASIMH
MoBEepXHOCTEH M 00BEMaMU TOJOOHBIX Ted; M300paxkaTh HM3ydaeMmble (DUTYpBI, BBIOJIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BHJ CBEpPXY, COOKY,
CHH3Y, CTPOUTH CEUYCHHUsS TeJNl BpAIICHUS; M3BJICKATh, HHTEPIPETUPOBATh U MPeoOPa30BHIBATH
WHGOPMAIIHIO O TIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTeKax
Y PHCYHKAaX; CBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IMPOCTPAHCTBE; BBITOJIHATH ONEPAIIH
Ha/I BEKTOPAMH; 33J1aBaTh TUIOCKOCTh YPAaBHEHHEM B JIEKapPTOBOW CHCTEME KOOPAWHAT; peliaTh
TeOMETPUYECKHE 3a7a4l Ha BEIYMCIICHUE YTII0B MEXy MPSIMBIMU U TIOCKOCTSIMH, BEIYUCIICHHE
paccTosiHUA OT TOYKH JO IUIOCKOCTH, B IIE€JIOM, Ha NPHUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTOJa TPH PEIICHUH; CBOOOJHO OIEPHPOBATH MOHATHSMH, CBS3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBW)KCHUI;, BBITOIHATh M300paKEHUST MHOTOTPAHHUKOM U TeJ
BpalleHus PU NapaieIbHOM MEePEeHOCce, IIEHTPATbHOH CUMMETPHH, 3ePKATBHOW CHMMETPHH,
P TIOBOPOTE BOKPYT MPSIMOH, TpeoOpa3oBaHus MOI00MS; CTPOUThH CEYEHUSI MHOTOTPAHHUKOB
Y TeJl BpallleHUs: CeUeHUS IMINHIpa (TTapaJjIeTbHO U TIEPISHIUKYIISIPHO OCH), CEUYEHUS KOHYyca
(mapayuieTbHOE OCHOBAHHMIO M TPOXOJAIIEE UYepe3 BEpIIMHY), CEYCHHUs MIapa; HMCIOJb30BaTh
METOJIl TIOCTPOCHHS CEYCHUI: METOJ CIIEJIOB, METOJ BHYTPEHHETO IMPOEKTHPOBAHUS, METOJ
MepeHoca CeKylled IUIOCKOCTH; JO0Ka3blBaThb T'€OMETPUYECKUE YTBEPXKACHUSA; HPUMEHSThH
reoMerpuueckue (akTbl AN peUIeHHs CTEPeOMETPUUYECKUX 3a/Jad, MPeAroiararimx
HECKOJIBKO IIIaroB PELICHUS, €ClIM YCIOBUSl MPUMEHEHMsI 3aJjaHbl B SIBHOM U HEsIBHOU (opme;
pemiath 3aJadyd  Ha JIOKa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIIEHMM M HaxoXACHHE
F€OMETPUYECKUX  BEJIMYMH; MPUMEHSATh IPOrpaMMHBIE  CpeACTBA M DJIEKTPOHHO-
KOMMYHHMKAI[IOHHbIE CHUCTEMBbl MpPH pEIICHUU CTEPEOMETPUYECKUX 3a/Jay; MPUMEHSTbH
MOJIyYeHHBbIE 3HAHUS Ha MPAKTUKE: CPaBHHMBATh, AHAJIU3UPOBATH M OLIEHWBATH pEAbHbBIE
CUTYaIlMH, IPUMEHATh U3yUCHHbIE MOHATHUS, TEOPEMBbI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eCKu CPOPMYITHUPOBAHHON MPOOIEMBI, MOJAETUPOBATH PEATbHBIE CUTYALlUN HA SI3bIKE
Tr€OMETPHH, UCCIIE0BATh MOCTPOCHHBIE MOJIETHN C UCIOJIB30BaHUEM M'€OMETPUUECKUX MOHATUN
U TeopeM, ammapara aiareOpbl, pemiarb NpPaKTUYECKHE 3a/1adM, CBSI3aHHBIE C HAXOXJICHHUEM
reOMETPUYECKUX BEJIMYMH; UMETh MPECTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUU
KaK COCTaBHOM yacTH QyHIaMeHTa Pa3BUTHUS TEXHOJIOTUH.

12) cBoOoaHO omepupoBaTh MOHATUAMH: Tpad, TMIOCKUK Tpad, CBs3HBIA Tpad, MyTh
B rpade, uemp, MHHUKI, IEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIYYaHOTO HKCIEPUMEHTA;
CBOOOJHO OMEPUPOBATH MOHATUSMU: CIy4alHBIA SKCIIEPUMEHT (OIBIT), CIydailHOE COOBITHE,
AJIEMEHTApHOE CIy4ailHOe COOBITHE (DJIEeMEHTApHBIA HCXOJ) CIy4alHOTO OIbITa, HAaXOIUTh
BEPOSITHOCTH COOBITHI B ONBITAX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;
HAaXOOUTh M (HOPMYIHUPOBATH COOBITUS: TiepeceueHue, OObEIMHEHUE [aHHBIX COOBITUH,
cOOBITHE, MPOTHBOMNOJIOKHOE JaHHOMY, HMCIIOJIb30BaTh JUAarpaMMbl Oijepa, KOOPAMHATHYIO
OpsIMyI0 JUId peLIeHHus 3aj7ad, MOJb30BaTbcs (GOPMYNON CIOXKEHUS BEpOATHOCTEH [uis
BEPOSITHOCTEH JABYX M TpeX CIydalHbIX COOBITHH; ONEepUpOBaTh MOHATHSAMH: YCIOBHAS
BEPOSATHOCTb, YMHOKEHHE BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHSA, JIEPEBO CIIy4aitHOTO
9KCMEPUMEHTA, HaXOJUTh BEPOSITHOCTH COOBITUH C MOMOILIbIO MpaBUiIa YMHOXKEHHUS, JEpeBa
CIIy4aifHOTO OIbITa, MCIOJIL30BaTh (GOPMYIy IMOJHOM BeposTHOCTH, Gopmyny baiteca mpu
pelIeHNH 3a/ad, ONpEeAessATh HE3aBHCUMOCTh COOBITHMH MO (opMmylne M 1O OpraHu3aluH
CIIy4allHOTO JKCIEpUMEHTA; TPUMEHSATh H3yuyeHHble KOMOHMHATOpHBIE (QOPMYNIBI 7S
NEPEUYMCIICHUS] 3JIEMEHTOB MHOXKECTB, IEMEHTAPHBIX COOBITHH CIy4ailHOTO OIBITA, PELICHHUS
3aja4 10 TEOPUM BEPOSITHOCTEH; CBOOOJHO ONEpUPOBATh MOHATHUSAMM: OWHAPHBIA CIydailHbIN
OTBIT (MCTIBITAHUE), YCTIEX U HeyJaua, He3aBUCHMbIE HCIIBITAHMs, CEpHUsl UCTILITAHUM, HAXOIUTh
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BEPOSATHOCTH COOBITHI: B CEpUU HCHBITAHUWA JO TIEPBOTO YCIEXa, B CEPUU HCIBITAHUN
bepnymnu, B ombITe, CBA3aHHOM CO CIIyd4allHBIM BbIOOPOM K3 KOHEYHOH COBOKYIHOCTH;
cBOOOJTHO ONEPUPOBATH MOHATHUSMH: CiIydailHas BEJIMYHMHA, paclpelielieHue BEpOsSTHOCTEH,
ayuarpamma pacrpejescHus, OuHapHas cilydaiiHas BEJIMYMHA, FEOMETPUUECKOE, ONHOMUAIIBHOE
pacnpeeieHue.

13) onepupoBaTh MNOHSATHSAMHU: COBMECTHOE pACIPEICICHUE [BYX CIYYalHBIX BEIHYMH,
HCIO0JIb30BAaTh TaOJUIly COBMECTHOIO paclpeieieHus] JBYX CIy4alHbIX BEJIWYUH IS
BBIJICIICHUS DPACHPEICICHUS KaXKIO0M BEIWYHHBI, OIPEICIICHUS HE3aBUCUMOCTH CIIy4alHBIX
BEJIMYUH; CBOOOJHO ONEPUPOBATH MOHATHEM MAaTEMATHUYECKOTO OXUAAHUS CIy4ailHOMH
BEJIMYMHBI (pacIpesieneHus), IPUMEHITh CBOMCTBA MATEMAaTUYECKOTO OXKHUAAHUS MPU PEILICHUU
3a/a4, BBIUUCIATH MaTeMaTHYecKoe OXXHJaHWE OMHOMMAJIBHOIO M T'EOMETPHUYECKOTO
pacnpezeneHuii; cBOOOJIHO ONEpUPOBATH MOHATHSMH: JUCIEPCUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4ailHOM  BEJIMYMHBI, NPUMEHATH  CBOMCTBA  JUCIEPCUU  CIy4alHOW  BEJIMYHHBI
(pactpenenenus) Hpu pEIICHUH 33/ad, BBIYHUCIATH JUCHEPCUI0 M CTaHJApPTHOE OTKJIOHEHUE
r€OMETPUYECKOr0 U OWHOMHMAIBHOTO  pAclpeieseHHil;  BBIYMCIATH  BBIOOPOUHBIE
XapaKTePUCTUKU 10 JaHHOW BBIOOpDKE U OLEHMBAaTh XapaKTEPUCTUKH TeHepalbHOU
COBOKYITHOCTHU JIaHHBIX IO BBIOOPOUYHBIM XapakTepucTukaM. OLeHNBaTh BEPOATHOCTH COOBITUI
U TpOBEPATh  IPOCTEUIIME  CTATUCTUYECKHME  THUMOTE3bl, IMOJIb3YSACh  W3yYEHHBIMU
pacnpeeIeHUsIMHU.

1.4. Kotu4ecTBO 4aCOB HA OCBOEHME NMIPOrPaMMBbl Y4e0HOI0 NpeaMeTa:

yueOHass Harpyska oOyuatomierocst 324/336 4vacos (2023/2024 r.H.), B TOM
quclie:

JIS O4HOM (hOpMBI 00YUeHHUs

ayauTOpHas ydeOHas Harpys3ka odydaromerocs 318/300 yacos;

caMocTosiTeIbHas padboTta odydaromierocs -/20 4acos;

KOHCYJIbTauu 6/8 4acos;

IPOMEKYTOYHAs aTTeCTaIUs -/8 4acoB
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2. CTPYKTYPA U COJAEP)KAHHUE YUEBHOI'O IIPEJMETA
«MATEMATHUKA»

2.1 O0bem yueOHOro npeaMeTa M BUIbl y4eOHOiIi padoThl

JJIs1 OYHOH (pOpMBI 00yYeHUs

Bua yyeOHoM padoThI Oovem
uacoe(202
3/2024
2.H.)
Y4eOHast Harpy3Ka (Bcero) 324/336
AynuTopHasi yuyeOHasi Harpy3ka odGy4daromerocsi (Bcero) B Tom | 318/300
quclie:
TEOPETHYECKOE 00yUeHUE 220/202
NPAKTUYECKUE 3aHSITHS 98/98
npo¢eccHOHAIBLHO-OPHEHTHPOBAHHOE COePKAHNE
TEOPETHYECKOE 00yUeHNE 20/12
IPAKTUYECKUE 3aHATUS 10/10
CamocTosiTeqibHasi padoTa odyuyaronierocs (Bcero) -/20
Koncyabranus 6/8
IIpomMexyTouHasi aTTecTanus B GopMe 3K3aMeHa -/8

Bcepoccuiickast mpoBepouHas padota (Mpu HAJIWYUM [0 JAHHOMY Y4eOHOMY MpEIMETY),
opraHusyemasi B paMKax MEpONPHUATUH IO OIEHKE KauecTBa 0Opa3oBaHUs, MPOBOJUTCS 3a CYET
00BbEMa BpeMeHHU, OTBEJICHHOTO Ha y4eOHBII MpeaMeT, COriIacHO HOPMAaTHUBHO-TIPABOBBIM aKTaM.
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2.2 TemaTu4eckuii IVIaH U collepkaHue y4eOHOro npeamera «MaremaTuka»

U1t OYHOU (POPMBI 00yIEHUS

HaumenoBanue Conep:xkanue y4eO0HOro MaTepraJia NpaKTHYeCKHe 3AHSITHSA, Oo0bem
pa3aesioB U TeM caMOCTOsITe/IbHAs PadoTa 00yyaloummXxcst 4acoB
1 2 3
1 cemecTp 94/42
Paznen 1. Yncna u Berunciaenus. MHoxkecTBa.
Tema 1 Conep:xxanne yued0HOr0 MaTepuaia 8/2
Pa3Burue 1 | 1.Lensie u paunonanbHbie uncina. [efictBurensabie uncna. [IpubnmkenHbie Beraucienus. [IpubnmkenHoe 3HaueHne
MOHATHA 0 YHCIe BEJTMYMHBI U TIOTPEIIHOCTH MPHOIMKEHIH. 2
2 | 2.KomrutekcHbie ynciia. ApupMeTHIECKHE ISHCTBHS HaJl KOMITJICKCHBIMH YHCITAMH. 2
3 | 3.KommtekcHbie yncia. Tpuronomerpuueckas GopmMa 3alucy yuciia 2
4 | 4.11pakTuyeckasi padora Ne 1 «lloHATHE MHOXKECTB THICE» 2
5 | 5.BxonHoil KOHTPOJIb 2
Pa3znen 2. DyHkuum u rpagpukn
Tema 2 Copep:xanune y4eGHOro MaTepuaia 8/4
DyHKIMH, HX 6 | 1.®yakuuu. CriocoOsl 3aaanus GyHkiun. ['padukn pynkimn. CrolicTBa QyHKINU. 2
CBOMCTBA U 7 | 2.06patHbie pyHknnu. O6macTh onpeneneHus 1 o0IacTb 3HaUeHu odpaTHol Gyrkmu. ['paduk odbpaTtHon 2
rpadgukm. dysaxmn. CroxHast GyHKIHS (KOMITO3HITHS)
8 | 3.Ilpaktnueckas padora Ne 2 «Dynkiuu. CBoiicTBa QYHKITHI 2
9 | 4.IlpeobpazoBanme rpadukoB ¢hyHKIwiA. Buasl mpeodpa3zoBaHuii. 2
10 | 5.1IpakTnyeckas padora Ne 3 «lIpeobpazoBanus rpapukoB GyHKITHID 2
11 | IlpodeccuoHATHHO-OPUEHTHPOBAHHOE COJEPKAHIE 2
6. Onucanre TPON3BOICTBEHHBIX MPOIIECCOB C MOMOIIBI0 TpapuKoB QYHKITHIA
Paznen 3. OCHOBbI TPUTOHOMETPHUH
Tema 3 Conep:xanne yued0HOT0 MaTepuaia 10/6
Tpuronomerpuye | 12 | 1.Pagnannas mMepa yria. BpamarensHoe nskenne. TpuronoMerprudeckas OKpy>KHOCTb 2
cKkue BpIpaxkeHus | 13 | 2.CuHyc, KOCHHYC, TAHT€HC M KOTaHreHC Ynciia. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXK/IECTBA, 2
14 | 3.lIpakTnyeckas padora Ne 4 «Tpuronomerpudeckue QyHKIMH YUCIOBOIO apIyYMEHTa» 2
15 | 4.®opmyiel npuBeaeHus. CuHyc, KOCHHYC U TAHT€HC CyMMBI M pa3HOCTH ABYX yrioB. CHHYC U KOCHHYC JBOWHOIO 2
yria. @opMyJIpl TOJIOBUHHOTO YTIIA.
16 | 5.IlpeoOpa3zoBanust CyMMBbI TPUTOHOMETPHUUECKUX (DYHKLUH B IPOU3BEICHNE U TPOU3BEEHUS B CyMMy. Bripaxkenue 2
TPUTOHOMETPHUYECKUX (PYHKIMIA Yepe3 TAHTeHC OJIOBHHHOIO apryMeHTa.
17 | 6.llpakTnyeckas padora Ne 5 «OcHOBHBIE (POPMYIIBI TPUTOHOMETPUU 2
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18 | 7.IlpeoOpa3oBaHus IPOCTEHIIINX TPUTOHOMETPUUYECKUX BBIPAsKESHHH. 2
19 | 8.llpakTnyeckas padora Ne 6 «[IpeoOpazoBanusi POCTEUIIMX TPUTOHOMETPHYECKUX BBIPAYKEHUN 2
Tema 4 Conep:xkanne yuedOHOr0 MaTepuaia 6/2
Tpuronomerpuye | 20 | 9. Tpuronomerpuyeckue GyHKIMHU, HX CBOHCTBA U rpaduKu 2
ckue pynkuuu. | 21 | 10.ITpaktuueckas padora Ne 7 « TpuroHomerpuueckue GpyHKIUIY. 2
22 | 11.06patHble TpUTrOHOMETpHUECcKHe QDYHKIMU. APKCHHYC, apKKOCHHYC, apKTAHTEHC YHCIIA. 2
23 | IlpodpeccuoHATHHO-OPHEHTHPOBAHHOE COJIEPKAHUE 2
12.Vicnionp30BaHUE CBOWCTB TPUTOHOMETPHUECKHX QYHKIMHA B pohecCHOHANIbHBIX 337a4ax.
Tema 5 Conep:xkanue yueOHOro MaTepuaia 10/6
Tpuronomerpuye | 24 | 13.IIpocreiinne TPUrOHOMETPHIECKME YPABHEHHMSL. 2
CKMe ypaBHeHUs | 25 | 14.Meronpl penieHus] TPUTOHOMETPUYIECKUX YPaBHEHHH. 2
U HepaBeHCTBA. | 26 | 15.PeeHne TpUroHOMETPUYECKUX YPABHEHUH. 2
27 | 16.MpakTuyeckas padora Ne§ «[Ipocreiinie TPUTOHOMETPHYECKIE YPABHEHUS 2
28 | 17.1lpocreiimye TPUTOHOMETPUYECKIE HEPABEHCTBA. 2
29 | 18.IMpakTuueckas padora Ne9 «[Ipocreiinie TPUTOHOMETPHYECKIE HEPABESHCTBAY 2
30 | 19.JIpakTnyeckasi padora Nel() «CrcTeMbl TPUTOHOMETPUISCKUX YPaBHEHHUIN 2
31 | 20.Pemenne TpUTOHOMETPHUIECKIX YPaBHEHUH M HEPABEHCTB, B TOM YHCJIE C MCITOJIb30BAHUEM CBOMCTB (DYHKITHIA. 2
Pa3zaen 4. Ctepeomerpusi
Tema 6 Conep:xkanue yueOHOro MaTepuaia 6/2
Beenenue B 32 | TIpodeccHOHATBLHO-OPHEHTHPOBAHHOE COAePKAHME 2
CTEepeoMeTPHIO. 1.Bupgp! mockux ¢uryp u ux miomas. IIpakTuko-opueHTHPOBaHHBIE 331a4H B Kypce T€OMETPUH Ha INIOCKOCTH.
33 | podeccHoOHAILHO-OPHEHTHPOBAHHOE COAEPIKAHME 2
2.OCHOBHBIE IPOCTPAHCTBEHHBIE (YUTYPHI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasap. [Tapanenenuie]. 2
35 | 4. IlpakTuueckasi padora Ne 11 «Cevenus. 3a1aun Ha IOCTPOCHHUE CCUCHUI. 2
Tema 7 Coaep:xkanue y4e0HOro MaTepuajia 12/8
Ipsimblie 1 36 | 5.ITapamienbHOCTh MPSIMBIX M MIIOCKOCTEH. 2
ILIOCKOCTH B 37 | 6. [IpakTHyeckas padora Ne 12«JlapamienbHOCTh NPSIMBIX U MIIOCKOCTEN. 2
npocrpancrBe. | 38 | 7. [lepreHMKyIMPHOCTE MPAMBIX U ILIIOCKOCTEH. 2
39 | 8. IlepneHauKyyIslp M HAKJIOHHASA. YTOJI MEXAY NPSIMOM U INIOCKOCTHIO. 2
40 | 9. Teopema o Tpex MepHeHANKYJISIpax. 2
41 | 10.lIpakTyeckas padora Ne 13 «Teopema 0 Tpex nepHeHAUKYIAPAXY. 2
42 | 11. IByrpannsiii yroiu. [lepneHIUKYISIPHOCTD IBYX MIOCKOCTEH. 2
43 | 12. IlpakTuyeckasi padora Ne 14 «llepneHuKyISIpHOCTb B IPOCTPAHCTBEY. 2
44 | 13. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA. 2
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| 45 | 14. IpakTuueckas padora Ne 15 «[IpsiMble 1 IIIOCKOCTH B POCTPAHCTBEY 2
Paznea S. BekTopsl B IPOCTPaHCTBE
Tema 8 Conep:xkanne yuedOHOr0 MaTepuaia 10/6
KoopauHatel u 46 | 1.ITonsTre BeKTOpa Ha IJIOCKOCTH U B IPOCTpaHCTBE. Bubl BekTopoB. [lelicTBus ¢ BekTopamu. Orniepaliuy Hajl 2
BEKTOPBEI. BCKTOpaMHU.
47 | 2.Pemenune NpakTHYECKHX 3a/]1a4. 2
48 | 3. IpakTnyeckas padora Ne 16 «BeKTOpbI B MPOCTPAHCTBEY 2
49 | 4. Meroj koopauHat B ipocTpaHcTBe. [IpsiMOyronpHas cucTeMa KOOpAMHAT B TPOCTPAHCTBE. 2
50 | 5. Meron koopauHaT B pocTpancTBe. KoopauHaTe! BekTopa. CBs3b MEXly KOOpPIMHATAMH BEKTOpa 1 2
KOOpJIMHATaMH TOYEK.
51 | 6.Pemenue 3agau. KoopimHATHI M BEKTOPHI 2
52 | 7. llpakTuyeckas padora Ne 17 «Meros KOOPJIMHAT B TIPOCTPAHCTBEY 2
53 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHUE 2
8.IlpakTuyeckas padora Ne 18 «KoopnuHatHas miockocTh. BeanciieHne paccTOSTHAN | TUTOMIA/IEH Ha TIOCKOCTH.
KonnuecTBeHHbBIE pacyeThl».
Pa3znen 6. Kopun, cTeneHu u jorapu@mesi.

Tema 9 Conep:xanne y4e0HOr0 MaTepuaia 12/4
Kopuu u 54 | 1.Kopuau u crenenn. KopHu HaTypalbHOM CTENIEHH M3 YKCIIa U UX CBOHCTBA. 2
CTeleHH. 55 | 2. KopeHns N-o¥i CTENEHN U ero CBOWCTBA 2

56 | 3. CreneHu ¢ pannoOHAIBHBIMU [TOKA3aTESIMHU, UX CBOKWCTBA. CTENEHH ¢ AeHCTBUTENBHBIMU ITOKAa3aTESIMHU, UX 2
CBOWCTBA.
57 | 4.Cremnenu ¢ pallMOHATBHBIMHA TTOKA3aTEIIMHU, UX cBolicTBA. CTEEeHH ¢ NeHCTBUTEIHLHBIMH TOKA3aTEISIMH, HX 2
CBOWCTBA.
58 | 5. MpparmoHaabHbIC YpaBHEHHS 1 HEPABEHCTBA 2
59 | 6.ITpakTnyeckas pa6ora Ne 19 «VppanuoHaisHble ypaBHEHUS U HEPABEHCTBAY 2
60 | 7. Crenennas ynkius [IpeoOpa3oBaHus pallMOHATBHBIX, HPPAIIMOHATBHBIX, CTCTICHHBIX BBIPAXKCHUH. 2
61 | 8.ITpakTnyeckas pa6ora Ne 20 «KopHu U creneHm» 2
Tema 10 Cojaep:xanue yueOHOro MaTepuaia 12/2
Hoxka3zareabnas | 62 | 9. ITokasarenbHas GyHKIHU. 2
bynkuus. 63 | 10. IToka3aTenbHbIC ypaBHEHUSI. 2
64 | 11. IToka3zaTenbHbIC HEPABEHCTRA. 2
65 | 12. IlokasatenbHBIe HEPABEHCTBA U YPaBHEHHUSI. 2
66 | 13.Cucrembl oKa3aTeNbHBIX YPaBHEHHUH. 2
67 | 14.IlpakTuyeckas padora Ne 21 «IlokasarenpHble ypaBHEHUS 1 HEPABEHCTBA» 2
68 | 15.KontponpHas pabora «Mtoru 1 cemectpa» 2
2 cemecTp 126/56
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Tema 11 Conep:xanune y4eGHOro MaTepuaia 16/4
Jlorapugmpol. 69 | 17.Jlorapudm. [IpaBuna aeiictBuii ¢ norapudmamu. Ilepexox K HOBOMY OCHOBaHHUIO. 2
70 | 18. JleiicTBus ¢ norapudmMamu. 2
71 | 19. Jlorapudmuueckas GyHKIHSL. 2
72 | 20. ITpaktnyeckas padora Ne 22 «lIpeoOpazoBaHus moKa3aTeNbHbIX M JOrapiu(QMUUIECKIX BBIPAKSHUN) 2
73 | 21. Jlorapudmuueckne ypaBHEHHS 2
74 | 22. Jlorapudpmuueckue HepaBeHCTBa 2
75 | 23. Jlorapudpmuueckre ypaBHEHHS U HEPaBEHCTBA 2
76 | 24.Cucremsbl Jiorapu()MHUUECKHX YpaBHEHHN 2
77 | 25.11pakTuueckas padora Ne 23 «Jlorapudmudeckne ypaBHEHHsI 1 HEPABEHCTBA 2
78 | lIpodeccnoHATBLHO-OPMEHTHPOBAHHOE COIeP:KaAHUE 2
26.ITpumenenne norapudma. JlorapudmMudeckas criupaib B ipupojie. Ee Maremarndeckue cBoiicTBa
Pa3nesn 7. MHOrorpaHHUKH U KPYTJible TeJa.
Conep:xkaHue y4eOHOr0 MaTepuaJa 10/6
79 1. Ilouarue mHOTOrpanHuKa. Ero 3eMeHTsI: BepmuHEbl, pedpa, rpann. uaronans. Ceuenne. Beimykisie u 2
HEBBIIYKJIbl€ MHOTOI'PaHHUKH.
80 | 2.Ilpmusma. [Tapamrenenumen 2
Tema 12 81 | 3. IMupamuga. Bumasl nmupamu/. 2
Mmuororpannuk | 82 | 4. IlpakTudeckas padora Ne 24 «I1nomaas NOBEPXHOCTH MHOIOTPAHHHKOBY 2
" 83 | 5.Cummerpus B npocrpancTBe. CUMMETpHs B KyOe, mapaieienuieae, npu3Me, IupaMue. 2
84 | IIpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COMEPKAHME 2
6.IIpumepnl cuMMeTpHii B mpodeccHH.
85 | 7. IIpakTuyeckasi padora Ne 25 «[IpaBuibHbIC MHOTOTPAHHHKI. 2
86 | 8. IIpakTuyeckasi padora Ne 26 « MHOrorpaHHHKI 2
Tema 13 Conep:kaHue y4eGHOro MaTepuasia 8/2
TeJia BpaleHus 87 | 9.llnmmHap, mUIMHAPHYECKasi TOBEPXHOCTD. [1omans moBepXHOCTH IMIIMHpPA. 2
88 10. KoHyc, kKoHMY€ecKasi OBEpXHOCTh. I1noma s NoBepXHOCTH KOHYCA. 2
89 | 11.Yceuennsiii konyc. CeueHre yCeUeHHOro KOHyca 2
90 12. Hap u cdepa, ux ceuenus. BzanmHoe pacnonoxkenre cepsl U TUIOCKOCTH, KacaTelbHasl IIIOCKOCTH K cdepe. 2
91 | 13. IpakTnyeckas padora Ne 27 «Kpyrible Tena» 2
Tema 14 Conep:xaHue y4eGHOro MaTepuajia 8/10
O0BbeMBbI Tell 92 | 14. [lonstue o6véma. OcHOBHBIE CBOMCTBA 00bEMOB Tell.OOBEM MPSIMOYTOIBFHOTO MapalIeenuIea, IPU3MBbI, 2
LHMJIMHADA.
93 | 15. MpakTyeckas padora Ne 28 «O0bEM IPpsIMOYTOJIFHOTO TTApaLISISITUIIEAA, IIPU3MBI, IMIIMHPA» 2
94 | 16. O0beM nupaMuJIbl U KOHYCA. 2
95 | 17. Pewenue 3ama4 o teme «O0BbEM MUpaMubl U KOHYCa 2
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96 | 18. IIpakTuueckas padora Ne 29 «O6bEM nUpaMuabl U KOHYCa» 2
97 | 19. IpakTuueckas padora Ne 30 «O6pEM mapa u miomags chepb» 2
98 | 20. [lomo6ue Ten. OTHOIICHUE TUIONAACH TOBEPXHOCTEH M 00BEMOB MOO0OHBIX TEI 2
99 | 21. IpakTuueckas padora Ne 31 «M3MepeHus B reOMETPUN 2
100 | IMpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHUE 2
22. IlpakTHyeckasi padora Ne 32 «lcrons30BaHre KOMOWHAIIMI MHOTOIPAHHUKOB M TEJI BPAIICHHUS B IPAKTHUKO-
OPHEHTHPOBAaHHBIX 3a]adax».
Pa3znen 8. Hauasia MmaTeMaTH4yecKoOro aHajmn3a
Tema 15 Cojnep:xkanue yueOHOr0 MaTepuajia 4/2
Mpexaen 101 | 1. Ipenen mocnenoBaTeNbHOCTH. 2
102 | 2. IIpenen hyHKIIMH, OCHOBHBIC CBOMCTBA U NMPABWJIA BEIYUCIICHUS. 2
103 | 3.IIpakTuyeckasi padora Ne 33 «[lIpenenb» 2
Tema 16 Copaep:xanne yueOHOT0 MaTepuaia 12/10
IMpousBoanas 104 | 4.TlonsiTue MPOU3BOJHOMN (DYHKITUH, €€ TEOMETPUIECKUH 1 (DU3UIECKHUIA CMBICIL. 2
105 | 5. TIpasuna quddepennmpoans. Tabmuna npon3BoaHbIX. JuddepeHnnpoBanne CI0KHBIX QYHKITHA. 2
106 | 6. IpakTu4yeckas padora Ne 34«/luddepeHiupoBaHne BRIPAKECHUI 2
107 | 7.'eomeTpuyuecKuii M GU3NUECKUIN CMBICI ITPOU3BOTHOMN 2
108 | IlpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJIePsKAHNE 2
8.IIpakTuyeckasi padora Ne 35 «Duznueckuii CMbIC POU3BOIHON B IPOGhECCHOHANIBHBIX 3a1adax».
109 | 9. MccnenoBaHue 3J1eMEHTAPHBIX (DYHKIIMHA HA MOHOTOHHOCTh U TOYKH 9KCTPEMyMa. 2
110 | 10. MccaenoBanue diieMeHTapHBIX (DYHKIWI Ha HAaNOOJIbIIIee U HAaNMEHbIIlee 3HAYEHHE C MIOMOIIBI0 TIPOU3BOTHON 2
111 | 11. IMpakTuyeckasi padora Ne 36 «Haubonbliee 1 HaUMEHbIIIee 3HaYeHUE QYHKIIMH HA OTPE3KE» 2
112 | 12. IlpuMeHeHrE IPOU3BOTHON K HCCIEN0BaHUIO (PYHKITHI 1 TocTpoeHuo rpadukoB. [Ipon3BomHbie 00paTHON 1 2
KOMIO3HUIAH (DYHKITHH.
113 | 13. IlpakTHyeckas padora Ne 37 «lIpuMeHeHre TPON3BOIHON K HCCIIEOBAHHIO (PYHKITHIT M TOCTPOSHUIO 2
rpaduKoB»
114 | IIpodeccuoHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHHNE 2
14. TMpaktuueckas padora Ne 38 «HaxoxmeHne ONTHUMAIFHOIO peE3ylbTaTa C MOMOIIBI0 TPOM3BOMHONW B
MIPAKTUYECKUX 3a4adaxy.
Conep:xaHue y4eGHOr0 MaTepuajia 10/8
115 | 1.IlepBooOpa3Has. HeompeneneHHbIN HHTErpall. 2
Tema 17 116 | 2. CiocoObl HaXOXK/ISHHsI HEOIIPENEIeHHOT0 HHTErpasa 2
HNurterpan u ero | 117 3. lIpakTnueckas padora Ne 39 «CriocoObl HaXOXK/ISHHs HEOTPENISIIEHHOT 0 HHTErpaiay 2
npuMeHeHune 118 | 4. Onpenenennslii unTerpai. ®opmyna Herorona-Jleiibuuna. 2
119 | 5. BeluncneHHs ONPENENeHHOro HHTErpana. 2
120 | 6.J1pakTuyeckasi padora Ne 40 «BrruncieHus onpeaeaeHHOr0 HHTErpaiay 2
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121 | 7.I'eomerpuyeckuii cMbICT onpeaeneHHoro uurerpaia. ®opmymna Hetotona - Jleiibnuna. Pemenue 3anau Ha 2
MpUMEHEHNE WHTErpaia Al BRIYMCIIeHUs (GU3NUECKUX BEITMYMH M TUIONIa el
122 | 8. IpakTnyeckas padora Ne 41 Penenue 3aau Ha NpuMeHEHHsI HHTErpaia B QU3UKe M TEOMETPHU 2
123 | ITpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIeP:KaAHUE 2
9.lpakTHyeckas padora Ne 42 «Penienne 3aa4 Ha PUMEH CHHE HHTErPajiay
Pasznen 9. BeposiTHOCTH U CTATHCTHKA
Tema 18 Conep:xanue yueOHOro MaTepuajia 8/-
MHuoXKecTBA. 124 | 1.TTonstue muoxectBa. [TommuoxkecTBO. Oniepaliuu ¢ MHOXKECTBAMH. 2
DJ1eMeHTBbI 125 | TIpodeccnoHATLHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
TEeopun rpaq)OB 2.OnepauHH ¢ MHOXXecTBaMU. Pemnienue IMMPUKIIaJHBIX 3aaa4
126 | 3.Ilonstue rpada. Ces3HbI rpad, epeBo, MUK rpad Ha TUIOCKOCTH 2
127 | 4.Tlpumenenue rpadoB K pelIeHUIO 3a1a4». 2
Tema 19 Conep:xkaHue y4eOHOr0 MaTepuaJa 8/2
KoM0HHATOPUK 128 | 5.0cHOBHBIC TOHSATHS KOMOMHATOPHUKH. 3a71a4K HA MOJICUET YKCIa pa3MelIeH i, TepeCTAaHOBOK, COYCTAHHH. 2
a M craTHernka | 129 | 6.Pemenne KOMOMHATOPHBIX 38124 2
130 | 7. Cratuctrueckas 00pabOoTKa JaHHBIX 2
131 | 8.Pemenue 3ama4 Ha repedop BapuanToB. Dopmysna omaoma Herotona. Tpeyronpank [lackas. 2
132 | 9.IlpakTu4eckasi padora Ne 43 «DjneMeHTb KOMOHHATOPUKI 2
Tema 20 Conep:xkanue yue0HOro MaTepuajia 14/2
JIeMeHThI 133 | 10.Co0bITHE, BEpOATHOCTH COOBITHS, CIOKEHNE U YMHOKEHHUE BeposaTHOCTeH. [IoHATHE 0 HE3aBUCHMOCTH COOBITHH. 2
Teopuu 134 | 11. IIpodeccoHATILHO-OPHEHTHPOBAHHOE COAEPKAHHE 2
BepOSTHOCTEii. 12. TlepeuuHas 00pabOTKa CTAaTUCTUYCCKUX AaHHBIX. ['paduyeckoe ux mpeacrapicHue. HaxoxaeHue CpeaHnx
XapaKTEPUCTHUK, HAOII0AaEMbIX JaHHBIX
135 | 13.BeposiTHOCTH B TpodecCHOHANBHBIX 3amayax. OTHOCHTENbHAS 4acTOTa COOBITHS, CBOMCTBO €€ YCTOHYHBOCTH. 2
CraTtuctrueckoe onpeneneHue BeposiTHocTd. OLieHKa BEPOSITHOCTH COOBITUS
136 | 14.IlepBuuyHas 00pabOTKa CTAaTUCTHYECKMX MNaHHBIX. |'padudeckoe wx mpencraBieHue. HaxoxneHwe cpemHux 2
XapaKTePUCTUK, HAOII0AaeMbIX JaHHBIX
137 | 15. luckpeTHas cinyyaiiHas BETMUMHA, 32KOH €€ pacipeeeHusl. 2
138 | 16.YmncnoBbie XapaKTEPUCTHKHN AUCKPETHON cIydaitHol BenuduHEI. [loHSITHE 0 3aKOHE OONBIINX YHCElL. 2
139 | 17. Kimaccruueckoe onpe/elieHue BEPOSITHOCTH. 2
140 | 18.I1pakTuyeckas padora Ne 44 «Penienue 3a1a4 Ha BRIYHCIICHUE BEPOSITHOCTH 2
Pa3nen 10. YpaBHeHUS U HEPaBEeHCTBA
Tema 21 Conep:xaHue y4eOHOro MaTepuaJa 18/6
141 | 1.PaBHOCHJIBHOCTH YPaBHEHHI, HEPABEHCTB, cucTeM. OCHOBHBIE MPUEMBI HX PELICHHUS. 2
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YpaBHeHus u 142 | 2. Vicnonp30BaHNe CBOMCTB U rpadukoB pyHKIMI NP pelIeHUH YpaBHEHUH 1 HEPaBEHCTB. 2
HepaBeHCTBa 143 | 3.PemieHue moKa3aTeNbHBIX, JIOTaPH()MHUUSCKUX YPaBHCHUN, HEPABEHCTB, CUCTEM. 2
144 | 4.T1pakTuyeckasi padora Ne 45 «OcHoBHBIE MPUEMBI 1 METO/IbI PELICHUI YpaBHEHUH, HEPABEHCTB, CHCTEM) 2
145 | 5. PemieHue TpUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB. 2
146 | 6. Pemennie pannoHaNbHBIX, HPPALIMOHAIBHBIX YPAaBHEHUH, HEPABEHCTB, CUCTEM. 2
147 | 7. llpakTHyeckas padora Ne 46 «PerieHue TpUroHOMETPHYECKIX YPaBHEHHUH U HEPABEHCTBY 2
148 | 8. Pemenue ypaBHEeHHH U HEPaBEHCTB C TapaMeTpaMu 2
149 | 9.0mpenenenne Mmoayisi. Packpeitie moaysns no onpezenenuto. [Ipocreiinme ypaBHEHUS H HEPABEHCTBA C MOYJIEM. 2
[TpumeHeHue paBHOCUIIBHBIX NEPEXOJ0B B ONPEETIECHHBIX TUIIAX YPAaBHEHHH U HEPABEHCTB C MOJTYJIEM.
150 | 10.MpakTuyeckas padora Ne 47 «[Ipocreiimie ypaBHeHHs] 1 HEPABEHCTBA C MOIYJIEM). 2
151 | IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE CO/IEP/KAHUE 2
11.PemieHue TEKCTOBBIX 3aJ1a4 MPO(ECCHOHAIBHOIO COACPKAHMSI.
152 | IlpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJIePsKAHNE 2
12 PemieHue TEKCTOBBIX 3aJ1a4 MPO(ECCHOHAIBHOIO COACPKAHMSL.
IToBTOpEHUE Conep:xaHue y4eGHOro MaTepuaia 10/4
MaTepHasia 153 | 1.IloBTOpenne MaTepuana (reoMeTpus) 2
154 | 2.IloBTOpeHne MaTepraia (TeOMETPHSI) 2
155 | 3.JIpakTnyeckasi padora Ne 48 «[IpumeHeHHE OMOPHBIX 3HAHUI 110 TEOMETPUIY 2
156 | 4.IloBTOpenne matepuana (anredpa ¥ HavaJia MAaTEMaTHICCKOT0 aHaJIH3a) 2
157 | 5.IloBTOpenne Matepraia (anredpa U Hadajla MaTEMaTHIECKOT'0 aHAIIN3A) 2
158 | 6..ITpakTnyeckas padora Ne 49 «[IpuMeHeHHe OMOPHBIX 3HAHUH 110 anredpe U MaTeMaTHYECKOMY aHAITU3Y» 2
159 | 7.ltoroBast KOHTpPOJIbHAS paboTa 2
Koncynprammm 6
[TpomexxyTounas arrectamnus B GopMe sKk3ameHa
Bceero 324
i 04HOM (opMmbl 00yueHus (2024 r.m.)
HaumenoBaHue Conep:xaHue y4eOHOro MaTepuaJia NpakTHYeCKHe 3aHATHS, Oo0Bem
pa3/iesioB U TeM CaMOCTOsITeIbHASL padoTa 00y4aronmXxcst 4acoB
1 2 3
1 cemectp 90/42
Pazpgea 1. Yucaa u BblunciaeHusi. MHoxkecTBa.
Tema 1 Copepixanne yueGHOro MaTepuaia 8/2
Pa3Burue 1 ‘ 1.Llensie u paunonanbHele yncina. [efictBurensasie uncna. [Ipubnmkennsie Boraucienns. [pubnmxennoe 3HaueHne
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MOHATHSA 0 YHCJIe BEJIWYHMHBI U TIOTPEIIHOCTH MPUOIMKEHUH. 2
2 | 2.KommuiekcHbie yncia. ApupMeTudecKue qeiHCTBHsI HaJl KOMIICKCHBIMHU YHCITaMH. 2
3 | 3.KommiekcHbie yncia. Tpuronomerpuueckas GopMa 3arucy duciia 2
4 | 4.I1pakTuueckasi pagora Ne 1 «[loHsITHE MHOXECTB YHCEI 2
5 | 5.BxomgHol KOHTPOJIb 2
Paznen 2. dynkuun u rpapukn
Tema 2 Conep:xxanne yued0HOr0 MaTepuaia 8/4
DyHKIUH, UX 6 | 1.®yakuuu. CriocoOsl 3aaanus QyHkiuu. ['paduku ¢ynkimn. ColicTBa QyHKINU. 2
CBOMCTBA U 7 | 2.06patHbie pyHkuuu. O6macTb onpeneneHus u o0acTb 3HaUeHu oOpaTHol QyHkumu. ['paduk obpaTtHol 2
rpaguku. ¢ynkumn. CiaokHast QyHKIMS (KOMIIO3UIIHS)
8 | 3.Ilpaktnyeckas padora Ne 2 «Dynkiuu. CBoiicTBa QYHKITHI» 2
9 | 4.IlpeobpazoBanue rpadukoB GhyHKIMA. Bujapl npeodpa3oBaHuii. 2
10 | 5.I1pakTnyeckas padora Ne 3 «[Ipeobpa3zoBanus rpagukoB GyHKIHI» 2
11 | IlpodeccuoHaATHHO-OPHEHTHPOBAHHOE COJEPKAHUE 2
6. OnHcanvie MPOU3BOJICTBEHHBIX MPOIIECCOB C TIOMOIIBIO TPaQUKOB QYHKITUI
Pa3zaen 3. OcHOBBI TPUTOHOMETPHH
Tema 3 Copep:xanune y4eGHOro MaTepuaia 8/6
Tpuronomerpuye | 12 | 1.Pagnannas mepa yrina. Bpamarensnoe asrkenue. TpUrOHOMETPHYECKAS OKPY/KHOCTD 2
ckue BbIpakeHus | 13 | 2.CuHyc, KOCHHYC, TAHTE€HC M KOTaHreHc gncia. OCHOBHBIE TPUTOHOMETPHUYIECKHE TOXKIECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «Tpuronomerpudeckue QYHKITMH YUCIOBOTO apIyYMEHTa 2
15 | 4.®opmyns! npuBeneHust. CHHYC, KOCHHYC U TAHI'€HC CYMMBI M pa3HOCTH ABYX yIJIoB. CHHYC U KOCHHYC JBOHHOIO 2
yrina. @opmynsl nosoBuHHOro yria. I[lpeodpazoBanust cyMMbl TPUTOHOMETPUUYECKUX (QYHKIUH B IPOU3BEICHUE U
IIPOM3BENEHNS B CyMMy. BhlpaxxeHue TpuroHoMeTpuyueckux (GyHKIHUHM Yyepe3 TAHI'€HC TOJOBUHHOTO apryMEHTa.
16 | 5.I1pakTnyeckas padora Ne 5 «OcHOBHBIE ()OPMYITBI TPUTOHOMETPHIDY 2
17 | 6.IIpeoOpa3oBanms MPOCTEUITNX TPUTOHOMETPHUECKUX BBIPAIKSHHH. 2
18 | 7.IlpakTnueckas padora Ne 6 «IIpeobpa3oBaHNs TPOCTEHIIINX TPUTOHOMETPHIECKHIX BBIPaKEHU 2
Tema 4 Conep:xxanne yueOHOT0 MaTepuaia 4/2
Tpuronomerpuye | 19 | 8. Tpuronomerpruueckre GyHKIMH, KX CBOMCTBA U IpadUKu 2
ckue GpyHkuuu. | 20 | 9.IlpakTuyeckas pagota Ne 7 «Tpuronomerpuyeckue QyHKIHN. 2
21 | 10.06patHbIe TpUrOHOMETpHUYECcKHE QYHKIMU. APKCHHYC, apKKOCHHYC, apKTAaHIeHC YUCIIa. 2
Tema 5 Copaep:kanne yue0HOro MaTepuana 8/6
Tpuronomerpuye | 22 | 11.IIpocreiine TPUrOHOMETPHYECKHE YPABHEHUSL. 2
cKHMe ypaBHeHus | 23 | 12.Meronpl pelieHNs] TPUTOHOMETPUYECKUX YPaBHEHHH. 2
U HepaBeHCTBA. | 24 | 13.Pelienue TpUroHOMETPUYECKUX YPABHEHUIA. 2
25 | 14.IlpakTuyeckas padora Ne§ «lIpocreiine TPUrOHOMETPUUECKIE YPABHEHUSI» 2




22

26 | 15.I1pocreiimye TpPUrOHOMETPUYECKIE HEPABEHCTBA. 2
27 | 16.I1pakTuyeckas padora Ne9 «lIpocreiinie TpUroHOMETpHYECKIE HEPABEHCTBAY 2
28 | 17.IlpakTuueckas padora Nel() «CruicteMbl TPHTOHOMETPHYECKIX YPaBHEHHI 2
Paznen 4. Crepeomertpusi
Tema 6 Conep:xanne yueGHOro MaTepuaga 6/2
BBenenue B 29 | IlpodeccnoHAILHO-OPHEHTHPOBAHHOE COIePKAHUE 2
CTEpPEOMETPHIO. 1.Bugp! mockux ¢uryp 1 ux mioniajis. [IpakTHKo-opueHTUPOBAHHBIE 331a4H B Kypce T€OMETPUH Ha TIOCKOCTH.
30 | MpodeccnoHATILHO-OPHEHTHPOBAHHOE COIePKAHHE 2
2.0OCcHOBHBIE POCTPAHCTBEHHBIE (DUTYPBI. AKCHOMBI CTEpPEOMETPHH.
31 | 3. Terpasup. [lapannenenune. 2
32 | 4. IlpakTuueckasi padora Ne 11 «Cevenus. 3a1aun Ha IOCTPOCHHUE CEUSHUN. 2
Tema 7 Conep:xkanue y4ueOHOro MaTepuaia 12/8
Ipsimbie 1 33 | S.I1apamienbHOCTh MPSAMBIX M MJIOCKOCTEH. 2
ILUIOCKOCTH B 34 | 6. [IpakTuyeckas padora Ne 12«[lapauienbHOCTh NPSIMBIX U IIJIOCKOCTEN. 2
npocrpancrBe. | 0 | 7. lIepreHIMKyIAPHOCTE MPSIMBIX M ILIOCKOCTEI. 2
36 | 8. IleprieHquKyIsIp ¥ HAKIIOHHAS. YTOJ MEXTY MIPSMOM M INTIOCKOCTHIO. 2
37 | 9. Teopema 0 Tpex MepICHIUKYIIApaX. 2
38 | 10.ITpakTnyeckas padora Ne 13 «Teopema 0 Tpex MepPHEHIUKYIIPAXY. 2
39 | 11. JIsyrpanssiii yroj. [lepneHIuKyIIpHOCTh IBYX IIOCKOCTEH. 2
40 | 12. IpakTuueckasi padora Ne 14 «IlepreHUKYISIPHOCTh B TPOCTPAHCTBEY. 2
41 | 13. 'eoMeTpudecKkue IpeoOdpa3oBaHusI IPOCTPAHCTRA. 2
42 | 14. IlpakTnyeckasi padora Ne 15 «IIpsiMbIe U IUIOCKOCTH B IIPOCTPAHCTBE 2
Paznea S. Kopuu, crenenu u jJorapupmsl.

Tema 8 Cojaep:xkanue y4eoOHOro MaTepuaia 10/6
Kopuu n 43 | 1.Kopuu u crenenn. KopHu HATYpanbHOW CTENICHN U3 YUCIIa M UX CBOMCTBA. 2
CTeleHH. 44 | 2. llpaktuueckas padora Ne 16 «KopeHb N-0if cCTEeHN U €r0 CBOMCTBa» 2

45 | 3. CreneHu ¢ palOHAIFHBIMU TIOKA3aTESIMU, UX CBOMCTBA. CTENEeH! ¢ AeHCTBUTEIHHBIMHU ITOKA3ATEISIMHA, UX 2
CBOIICTBA.

46 | 4. IlpakTHueckas padora Ne 17«CteneHu ¢ paloHaILHBIMHU TT0OKAa3aTeNsIMU, UX CBOMcTBa. CTeneHu ¢ 2
JCWCTBUTENbHBIMU TIOKA3aTEISIMH, MX CBOMCTBAY.

47 | 5. VippanmoHaibHbIe ypaBHEHHs U HEPABEHCTBA 2

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

49 | 7. Crenennas ¢pynkums [IpeoOpa3oBaHus palOHAIBHBIX, HPPALMOHAIBHBIX, CTEIEHHBIX BBIPAKECHHH. 2

50 | 8. Kopnu u crenenu 2

Tema 9 Conep:xanne yueGHOro MaTepuaia 10/2
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Hoxka3zarenbnas | 51 | 9. Iloka3arenbHas QyHKLIHUS. 2
(yHKIHS. 52 | 10. IlokazatenbHBIC ypaBHECHUS. 2
53 | 11. Ioka3arenbHble HEPABEHCTBA. 2
54 | 12. IlokazaTenbHBIE HEPABEHCTBA M ypaBHEHUSI. 2
55 | 13.CucteMbl OKa3aTeIbHBIX YPaBHCHU. 2
56 | 14.IlpakTuueckas padora Ne 19 «IlokazarenpHble ypaBHEHHUS 1 HEPABEHCTBA» 2
Tema 10 Conep:xanne yueGHOro MaTepuaga 16/4
Jlorapugmel. 57 | 15.JIorapudm. [IpaBuia aeiictBuii ¢ norapudmamu. [lepexon K HOBOMY OCHOBaHHUIO. 2
58 | 16. JleiicTBus ¢ norapudmamu. 2
59 | 17. Jlorapudmuueckas GyHKITHUSL. 2
60 | 18. IpakTnyeckas padora Ne 20 «IIpeoOpazoBaHus MOKa3aTENbHBIX M JOrapiu(QMUYECKIX BhIPAKEHUN) 2
61 | 19. Jlorapudmuueckne ypaBHEHHS 2
62 | 20. JlorapudMuyecKre HepaBEHCTBA 2
63 | 21. Jlorapudmuueckne ypaBHEHHS U HEPaBEHCTBA 2
64 | 22.Cucremsl Jiorapu(hMUUECKHX YpaBHEHHN 2
65 | 23.IMpakTuueckas padora Ne 21 «JlorapudmMudeckne ypaBHEHHsI 1 HEPABEHCTBA 2
66 | 24.KontposbHas padora «Mroru 1 cemectpa» 2
Htoro Jlexknuii — 90 yacoB
3a 1 cemectp [IpakTrueckux padbot — 42 yaca
CamocrosTenbHas paboTa 00y4aronuxcs: MOJAr0OTOBKA K 9K3aMEHY 10
Koncynpramu 4
[IpomexyrouHas aTrrectanus B popme IK3ameHa 4
2 cemecTp 112/56
Pa3znen 6. BekTopbl B NPpOCTPAHCTBE.
Tema 11 Conep:kaHue y4eOHOro MaTepuasa 10/6
Koopaunarsi m | 67 | 1.IloHATHE BekTOpa HA ILIIOCKOCTH U B IIPOCTpaHCTBE. Buibl BeKTOpOB. [lelcTBus ¢ BeKTopaMu. Onepanyuy Haj 2
BEKTOPBL. BEKTOPaMH.
68 | 2.Pemenne npakTUYECKUX 3a7au. 2
69 | 3. lIpakTuyeckas padora Ne 22 «BeKkTopsl B IPOCTPaHCTBE» 2
70 | 4.Meroa KoopauHAT B IpocTpaHcTBe. lIpsiMoyronpHas cucteMa KOOpAXHAT B IPOCTPAHCTBE. 2
71 | 5. Meron xoopanHaT B mpocTpaHcTBe. KoopauHaTs! BekTopa. CBsA3b MEKIY KOOPANHATAMH BEKTOpPA U 2
KOOPJIMHATAMH TOYEK.
72 | 6.Pemenne 3aga4. KoopauHATHI M BEKTOPEI 2
73 | 7. llpakTuyeckas padora Ne 23 «Meroa KOOPAMHAT B IPOCTPAHCTBEY 2
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74 | IIpodeccnoHaIbLHO-OPMEHTHPOBAHHOE COeP:KaAHUE
8.IIpakTuyeckas padora Ne 24 «KoopauHatHas mI0cKOCThb. BelunciieHne pacCTOSHUN | TUIOIIAIeH Ha TIOCKOCTH. 2
KonnuecTBeHHbIE pacueTsl».
Pa3nes 7. MHOTOrpaHHHKH M KPYIJible TeJia.
Conep:xaHue y4eOHOr0 MaTepuasa 10/6
75 | 1. [lonsiTe MHOTOTpaHHKKA. ET0 351eMeHTHI: BepIINHEI, pedpa, rpanu. [uaronans. Ceduenne. Brimykibie u 2
HEBBINYKJIbIE MHOTOIPaHHUKH.
76 | 2.ITpusma. Iapasenenumnesn 2
77 | 3. [lupamuya. Buael nupamu/. 2
Tema 12 78 [ 4.0 Gora Ne 25 Il 2
. [IpakTHyeckas padora Ne 25 «[Inomans NOBEPXHOCTH MHOTOTPaHHUKOB)
MHororpaHHHKH |7 5.Cummerpus B ipoctpancTBe. CUMMeTpHsi B KyOe, mapajuielienuiesie, Ipu3Me, Tupamu/ie. 2
80 | MpodeccHoHATBLHO-OPHEHTHPOBAHHOE COJIEPKAHHE 2
6.[TpuMepsl cUMMETPHI B TPOQecCcHH.
81 | 7. IlpakTnyeckasi padora Ne 26 «[IpaBuiibHbIe MHOTOTPaHHHUKH. 2
82 | 8. IlpakTuueckasi padora Ne 27 «KMHOrorpaHHUKI» 2
Tema 13 Conep:xaHue y4eOHOro MaTepuaJa 8/2
Tesa BpaneHus 83 | 9.1lnmmHap, MUIHHAPHYECKas TOBEPXHOCTh. [11omanp HOBepXHOCTH IMIMHPA. 2
84 | 10. Konyc, koHn4ecKkasi HOBEPXHOCTb. [Iommaap MoBepXHOCTH KOHYCA. 2
85 | 11.Yceuennniii konyc. CeueHre yCEYCHHOI0 KOHyca 2
86 | 12. Illap u cdepa, ux ceucHus. B3auMHOe pacnoiokeHue cepsl U IIOCKOCTH, KacaTeabHast IIIOCKOCTh K cepe. 2
87 | 13. lIpakTuyeckas padora Ne 28 «Kpyrieie Tena» 2
Tema 14 Conep:xaHue y4eOHOro MaTepuasia 8/10
O6beMbI TeJI 88 | 14. Ilonsatne 00bEMa. OcHOBHBIE CBOKWCTBA 00BEMOB Te1. OOBEM NMPAMOYTOIBEHOIO NapaJICIIeNUIIea, TPH3MBI, 2
LHUIMHADA.
89 | 15. MpakTuyeckas padora Ne 29 «O0BEM MPSIMOYTOJIBHOTO NApaJIIeeUIe/a, TPU3MBIL, ITHITHH]PAY 2
90 | 16. O0BeM MUPaMUJIBI U KOHYCA. 2
91 | 17. Pemenne 3a71a4 no teme «O0bEM MUPAMUIBI U KOHYCA» 2
92 | 18. llpakTnyeckas padora Ne 30 «O6bEM UpaMUABI U KOHYCA» 2
93 | 19. MpakTuyeckas padora Ne 31 «O6BEM miapa ¥ wiomanb chepbi» 2
94 | 20. Mogobue Ten. OTHOIICHHE TIIONIAJeH TOBEPXHOCTEH U 00BEMOB MOJOOHBIX TeJ 2
95 | 21. lpakTnyeckasi padota Ne 32 «l/3mMepeHHs B reOMETPHI» 2
96 | IpodeccHOHANBLHO-OPHEHTUPOBAHHOE COJIEPKAHHE 2
22. IlpakTuyeckas pa6ora Ne 33 «lcrions30BaHre KOMOWHAIIMI MHOTOTPAHHUKOB | TEN BPAIIEHHS B IPAKTHKO-
OPHEHTHPOBAaHHBIX 3aJadaxy.
Paznea 8. Hauajia MaTeMaTH4eCKOI0 AHAIN3A
Tema 15 | Conep:kaHue yu4eGHOr0 MaTepuaJjia 4/2
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IMpenen 97 1. Ilpenen mocnenoBaTeNbHOCTH. 2
98 2. Ipenen pyHKIMH, OCHOBHBIE CBOWCTBA M IPABUJIA BHIYHCIICHHSL. 2
99 3.IIpakTuyeckasi padora Ne 34 «[Ipenens» 2
Tema 16 Conep:xkanne yuedOHOr0 MaTepuaia 12/10
Ipoussoanas 100 | 4.IlonsiTue MPOM3BOJHON (QYHKIIMH, €€ TeOMETPHUUECKHI B (DM3UUECKHI CMBICI. 2
101 | 5. IIpaBuna nuddepennmpoanus. Tabnuna npou3BoaHbix. JuddepeHninpoBanne CI0KHBIX QYHKITHH. 2
102 | 6. IpakTnyeckas padora Ne 35«/luddepennrpoBanne BHIpaKeHUN) 2
103 | 7.I'eomerpuyeckuil U PU3MYECKUI CMBICIT TPOU3BOHOMN 2
IIpodeccnoHATBLHO-OPMEHTUPOBAHHOE COiep:KaHMe 2
104 | 8 IMpakTHueckas paGora Ne 36 «Du3uueckuii CMBICI IPOM3BOIHON B MPOBECCHOHATBHBIX 331a4aX).
105 | 9. MccrenoBanue 3JeMEHTAPHBIX (QYHKIIMI HA MOHOTOHHOCTh M TOUKH JKCTpPEMyMa. 2
106 | 10. MccnenoBanue 3eMeHTapHbIX (DYHKIMH Ha HAUOOJIbIlIee U HAMMEHbIIIEE 3HAYCHUE C TOMOIIIBIO IIPOU3BOIHOM 2
107 | 11. IlpakTnyeckasi padora Ne 37 «Haubosbliiee 1 HaMMeHbIIIee 3HaYCHHE QYHKIIMHA HA OTPE3KE» 2
108 | 12. [IpumMeHeHHE MPOM3BOIHON K MCCIIEA0BAHUIO QYHKIUI 1 mocTpoeHu o rpadukos. [Ipon3BoaHbIe 00paTHOM U 2
KOMITO3HUITFH (DYHKITHH.
109 | 13. IIpakTnyeckasi padora Ne 38 «[IpuMeHeHHE TPOM3BOIHON K HCCIICIOBAHMIO (PYHKIIUI M TOCTPOCHHUIO 2
rpaduKOBY
110 | IIpodeccHoOHATBLHO-OPUEHTHPOBAHHOE COEPsKAHHE 2
14. IIpaktudeckas padora Ne 39 «HaxoxaeHue ONTHMAIBHOTO pE3yNIbTaTa C ITOMOIIBIO IPOM3BOMHOH B
MIPAKTUIECKUX 3a4adaxy.
Conep:xaHue y4eOHOro MaTepuasa 12/6
111 | 1.ITlepBoobOpa3nas. HeonpeneneHHbIi HHTErpal. 2
112 | 2. CiocoOBI HAXOXKIEHUS HEOMPEASIIEHHOI0 HHTErpaia 2
113 | 3. IpakTuyeckas padora Ne 40 «CriocoObl HAX0KICHHS HEOIIPEACICHHOIrO HHTErpaIa 2
Tema 17 114 | 4. Onpenenennsiii uaTerpai. @opmyna Herotona-JleiiOxuna. 2
115 | 5. BeluncneHus onpeaeeHHOro HHTErpana. 2
Hnrerpanmero —¢ 61 501a No 41 «B >
JIpakTuyeckasi padota Ne 41 «BprancieHns onpenaeneHHOro NHTErpajIay
npumMeHeHne 117 | 7.I'eomerpudeckuii CMBICI orpeneneHHoro naterpana. @opmyna HeroToHa - JleitOnuna. Pemenne 3a1aq Ha 2
MIPUMEHEHNE HHTErpaa il BEIYUCIEHUS] (GU3NIECKUX BEITMYHH U TUIOMAIeH
118 | 8. Pemenue 3a7a4 Ha MPUMEHEHUS] MHTETpaja B (PU3HMKe U TEOMETPHUH 2
119 | IIpodeccnoHaTIBLHO-OPHEHTHPOBAHHOE COIEP:KaHHE 2
9.IlpakTHyeckas padota Ne 42 «Pemienne 3a1a4 Ha IPUMEHEHUE HHTErpajiay
Pa3nen 9. BepoSiTHOCTb M CTATHCTHKA
Tema 18 Conep:xaHue y4eOHOro MaTepuaia 6/-
120 | 1.ITonsrue mHOXecTBa. [lomMHOKecTBO. Oniepanny ¢ MHOXKECTBAMHU. 2
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MHo:xecTBA. IMpodeccnoHanbHO-OPUEHTUPOBAHHOE COAEPKAHME 2
JJIeMEHThI 121 2.0nepanuu ¢ MHOXKECTBaMU. PelieHne npukiaHbIX 3a1a4
Teopuu rpagos 122 | 3.Ilonstue rpada. Cesi3HbIH rpad), 1epeBo, HUKI rpad Ha TUIOCKOCTH 2
Tema 19 Conep:xaHue y4eGHOr0 MaTepuajia 10/2
Koméunaropuk | 123 4.0OcHOBHbIE OHATHs KOMOMHATOPUKH. 3a/1auy Ha MOJICYET YUCIIa pa3MeleHHH, EpecTaHOBOK, COYETAHUI. 2
a u craTucernka | 124 | S.Pemenne KoMOMHATOPHBIX 3324 2
125 | 6. Crarucruieckasi o0paboTKa JaHHBIX 2
126 | 7.Pemenue 3a1a4 Ha niepeOOp BAPUAHTOB. 2
127 | 8. ®opmyna 6unoma Herorona. Tpeyronpnuk Ilackansi. 2
128 | 9.I1pakTUveckasi padora Ne 43 «DjeMeHTh KOMOHHATOPUKI) 2
Tema 20 Conep:xkaHue y4eOHOr0 MaTepuaJa 10/2
J1eMeHThI 129 | 10.Co0bITHE, BEpOSATHOCTh COOBITHS, CIOKEHNE U YMHOKEHHE BeposTHOCTeH. [ToHsTHE 0 HE3aBUCHMOCTH COOBITHIA. 2
Teopuu 130 | ITpodeccHOHAIBLHO-OPUEHTHPOBAHHOE COCP/KAHHE 2
BEpOSITHOCTEii. 11. TlepBuynas 00paboTKa CTATUCTHYECKUX JaHHBIX. [ padudeckoe ux npencrasienne. HaxoxaeHne cpeqHux
XapaKTePUCTUK, HAOII01aeMbIX JaHHBIX
131 | 12.BepostHOCTh B IpodeccHoHanbHbIX 3amadax. OTHOCHTEIbHAS 4acTOTa COOBITHS, CBOMCTBO €€ YCTOHYHMBOCTH. 2
Cratuctrueckoe onpeneneHne BepossTHOCTH. OIeHKa BEPOSTHOCTH COOBITHS
132 | 13. JIuckpeTHas ciaydaiiHas BEIHMYWHA, 3aKOH €€ pacIlpee CHHU. 2
133 | 14. Kiaccudeckoe olpenesieHne BEpOSITHOCTH. 2
134 | 15.I1lpakTHyeckasi padoTa Ne 44 «PereHne 3a/1ad Ha BEIYUCICHIE BEPOSTHOCTH 2
Pa3znen 10. YpaBHeHuUs1 M HepaBeHCTBA
Tema 21 Conep:xkaHue yueO0HOro MaTepuaja 14/6
YpaBHeHus u 135 | 1.PaBHOCHJIBHOCTh YpaBHEHH, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX PEIICHHUS. 2
HepPaBEHCTBA 136 | 2.Pemenne moka3aTelbHBIX, JJOTapU()MUYECKHX YPaBHEHNH, HEPABEHCTB, CHCTEM. 2
137 | 3. llpakTuueckas padora Ne 45 Pemenue nmokaszaTelbHBIX, JJOTApH(PMIYECKIX YPaBHEHU, HEPABEHCTB, CHCTEM. 2
138 | 4. Pemenne TpUTOHOMETPUYECKUX YPAaBHEHUI W HEPABEHCTB. 2
139 | 5. Pemenne panmoHabHBIX, MPPAIIOHAIBHEIX YPaBHEHHH, HEPABEHCTB, CHCTEM. 2
140 | 6. llpakTuyeckas padora Ne 46 «PernieHrne TpPUTOHOMETPUIECKIX YPAaBHEHUI W HEPABEHCTBY 2
141 | 7. PenieHuie ypaBHEHUH U HEPABEHCTB C MapaMeTpPaMu 2
142 | 8.Ompenenenue Moayisi. Packpeitie moxyis no onpeaenenuto. IIpocreiiine ypaBHeHNs 1 HEPABEHCTBA C MOYJIEM. 2
[IpuMeHeHue paBHOCHIIBHBIX IIEPEXOI0B B ONPEACICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM.
143 | 9.I1pakTnueckasi padora Ne 47 «lIpocreiilme ypaBHEHHUS] U HEPABEHCTBA C MOAYJIEM. 2
144 | TIpodeccuoHAIBLHO-OPUEHTHPOBAHHOE COEPsKAHNE 2
10.Penenune TeKCTOBBIX 3a/1a4 IPO(eCCHOHATIBHOTO COIEpKaHMUS.
IloBTOpEeHuUe Conep:xaHue y4eOHOro MaTepuaJa 8/4
145 | 1.IloBTopenue Matepuaia (reoMeTpusi) 2
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MarepuaJjia 146 | 2.I1pakTuueckas padora Ne 48 «[IpumeHeHre OTOPHBIX 3HAHUH MO TEOMETPHI 2
147 | 3.IloBropenne MaTepuaia (anredpa ¥ Hayaja MaTEMaTHYECKOT'O aHAJIH3A) 2
148 | 4.IloBropenne MaTepuaia (anredpa ¥ Hayaja MaTEeMaTHYECKOT'0 aHAJIM3a) 2
149 | 5.I1pakTuueckas padora Ne 49 «[IpuMeHeHne OMOPHBIX 3HAHUH M0 areOpe M MaTEMaTHYECKOMY aHaJIH3Y» 2
150 | 6.MtoroBas KoHTpoNIbHas paboTa 2
Hroro Jlextmii — 112 gacoB

3a 2 cemecTp

[pakTudeckux paboT — 56 yacos

NupuBunyans-
HBIN IIPOEKT
(mpenmeToM He
SIBJISIETCST )

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

- BBIOOp TEMBI IPOEKTA;

- opmynrpoBaHKE TEMBI POEKTA M 0O0OCHOBAHKE €€ aKTyaJbHOCTH;

- OTIpEJICNICHHE TIeNIh PaObO0ThI, POPMYIUPOBAHUE 34714}

- BbIJIeJIEHUE 00BbEeKTa U MpeAMETa IPOEKTHOM paboThI;

- COCTaBJICHHE TUIaHA MCCIICIOBAHUS;

- MIOMCK UCTOYHUKOB 10 TEME HCCIIEA0BAHUS;

- paboTa ¢ pasTUYHBIMH HMCTOYHHUKAMH, ITUTHpOBaHHE, odopmieHue OuOIMorpaduueckoro cmmcka, 0030p
(hakTHYECKOTO MaTepHaa;

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

- cOop U cucTeMaTu3anus JaHHbIX;

- IPOBEJICHUE OTBITOB, U3MEPEHHUI, OTIMCaHKE PE3YIbTATOB HAOIIOCHUIN U UX 0OBSICHEHHUE;

- 00paboTKa, CTPYKTYpUPOBaHHE U aHAJIN3 MTOJIYYCHHBIX PE3YIbTaTOB;

- o(hopMIIeHUE TEOPETUYECKUX U IKCTIEPUMEHTAIbHBIX PE3YIbTATOB MPOCKTHON NESTENIbHOCTH;

- opopMmiIeHUE IPOESKTHON PaOOTHI;

- MMOJrOTOBKA K 3aIlIUTE MPOEKTa;

- 3aIIMTa MIPOEKTA.

Tembl UHANBUAYATBHBIX IPOEKTOB M0 YUeOHOMY MpeaMeTy «MareMaTukay:
1. KommuiekcHbI€ yncia U uX poJib B MATEMATHKE.

2. CuHycou1a BOKpYT Hac.

3. Benukue MateMaTuku ApPEBHOCTH

4. Benukoe uckycctBo u xu3Hb [[xeponamo Kapnano.

5. 'eoMeTprueckrue MOJIEIN B €CTECTBO3HAHUM.
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6. 'eomerpusa EBxiinia kak nepsasi HaydHasi CUCTEMA.

7. 'eometpus JloGaueBcKoro

8. 'eomeTpuss MHOTOTpaHHUKOB

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

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

I'padrueckuii MoaX0 ] K PEIICHHIO HEKOTOPBIX TPUTOHOMETPUYECKUX YPaBHEHHM.

I'paduxu snemMeHTapHBIX QYHKINNA B PUCYHKAX

JlnodaHTOBBI ypaBHEHHUSI.

3araJikvu UpaMuIbI

3arafouHble rpauKu TPUTOHOMETPUUYECKUX (PYHKIINH.
3aragouHble rpaduKu

3ameyvaTenbHbIe HEPABEHCTBA, UX 000CHOBAHHUE W TIPUMEHEHHE.
Benukne MaTeMaTUKH U UX BEJIMKHE TEOPEMBI.

3ameuaTelbHbIE MATEMAaTHYECKHE KPUBbBIE: PO3bl U CITUPAIIH.
30J10Tast IPOMOPLIMS

H3mepeHne BBICOTHI 3AaHUS HEOOBIYHBIM CITOCOOOM

. MHOTrOJIMKass CHMMETpPHUSI B OKPYKAIOIIeM Hac MUPE

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

Jlorapudmbr BOKpyr Hac

[TocTpoenue rpadgukoB GyHKIIMHA, COAEPIKANTAX MOTYIIb

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

I'padsl 1 ux Kcnogp30BaHUE

I'padbl 1 ux npuMeHeHNEe B apXUTEKTYype.

3araaku Luknouapl.

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

10

Koncynbramumn

4

ITpomexxyrounas arrectanus B GopMe IK3ameHa

4

Bcero

336

OcBoenue yqeGHoro npeamMeTa MOKET OBITh PCAIN30BAHO C IPUMEHCHUECM SJICKTPOHHOTO O6y‘leHI/Ifi, JAUCTAaHIIMOHHBIX O6pa30BaTeJ'IBHBIX

TEXHOJIOTUH B cOOTBeTCTBUH ¢ [loNokeHrnemM 0 mMpUMeHEHUH 3IIEKTPOHHOTO O0yUYEeHHsI, TUCTAHIIHOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUI TIPU
peanuzanuu 00pa3oBaTENbHBIX TPOrPAMMaM CPEeTHETO MPO(GECCHOHATBLHOTO 00pa30BaHus, YTBEPKACHHOTO MIPpeICeAaTeIeM YISeHOTO COBETa
DOI'BOY BO «YI'TV».
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3. YCJOBUS PEAJIN3AILIMUA PABOYEN MIPOT'PAMMBI YYEBHOI'O
NMPEJIMETA <MATEMATHUKA»

3.1. TpeGoBanusi K MHHMMAJIBHOMY MATEPUHAIBLHO-TEXHUYECKOMY

o0ecIeYeH NI

Peanuzanus pabGoyeit mporpaMmbl yuyeOHOTO MpeaMera TpeOyeT Haaudus

y4eOHOIr0 KaOWHETa MaTEMATUKHU.

OcHalmeHHOCTHh Y4e0HOro Ka0MHeTa: MOCaJ0YHbIE MECTa MO KOJIMYECTBY

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

3.2. UndopmanuoHHoe odecrieueHne 00ydeHust

Jns  peanuzanuu  mporpaMmbl  OMOIMOTEUHBIM (GOHA 00pa3oBaTEILHON

OpraHu3allid WMeeT TIeYaTHble W/ WIH DJJEKTPOHHbIE OO0pa3oBaTeIbHBIC W
UH(OPMAIIMOHHBIC PECYPCHI:

Hanasia, A. A. Marematuka : yaeoHuk / A.A. Jlagasa. — 3-e u3., UCTp. U JOTI.
— MockBa : UHOPA-M, 2023. — 544 ¢. — (Cpegnee npodeccHOHAITBHOE
obpazoBanue). - ISBN 978-5-16-012592-3. - Tekcrt: snexrtpoHHbIi. - URL:
https://znanium.com/catalog/product/1891827

HNanmasa, A. A. COopHUK 3a7ay [0 MaTeMaTHKe : ydeOHoe mocobme / A. A.
HNanmasa. — 3-e uza. — Mocksa : @DOPYM : UHOPA-M, 2021. — 352 ¢. —
(ITpodeccunonanpraoe ooOpaszoBanme). - ISBN 978-5-91134-803-8. - Tekcr :
anekTponHbIi. - URL: https://znanium.com/catalog/product/1362444

IOxno, H. C. Maremaruka : yueonuk / H.C. IOxHo. — Mocksa : UTHOPA-M,
2023. — 204 c¢. — (Cpenmnee mpodeccuonanpbHoe obOpaszoBanue). — DOI
10.12737/1002604. - ISBN 978-5-16-014744-4. - TekcT : 3IEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1906092

bapnymikun, B. B. MaremaTtuka. 91eMeHTHI BBICIIICH MaTeMaTHKHU : YYSOHUK : B
2 Tomax. Tom 1 / B. B. bapaymxkun, A. A. IIpokodbeB. — Mocksa : KYPC :
NHO®PA-M, 2021. — 304 c. — (Cpennee npodeccruoHaabHOe 00pa3oBaHue). —
ISBN 978-5-906923-05-9. — Tekct : snexkTpoHHBIA. — Pexum moctyma:
https://znanium.com/read?id=372717

bapaymkun, B. B. MatemaTtnka. DneMeHTHI BBICIIIEH MAaTEMAaTHKH : yUeOHUK : B
2 tomax. Tom 2 / B.B. bapaymkun, A.A. IlpokodprseB. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpegnee npodeccuoHaIbHOE 00pa30BaHUE). —
ISBN 978-5-906923-34-9. — Tekct : anextpoHHbI. — Pexxum moctyma:
https://znanium.com/read?id=380017

Maremaruka : yueOHoe mocooue / M. M. Uepnernos, H. b. Kap6auunckas, E. C.
Jlebenena, E. E. Xapuronona ; mox penaknueir M. M. UepueroBa. — 3-¢ u3.

— Mocksa : Poccuiicknil roCyaapCTBEHHBIM YHUBEPCUTET NpaBocyaus, 2022.
— 336 ¢. — ISBN 978-5-93916-959-2. — TekcTt : »AeKTpOHHBIN //



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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OnekTpoHHBIH  pecypc  1udpoBod  oOpazoBarenbHOU  cpenbl  CIIO
PROFob6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/122921

o Aonynnuna, K. P. Marematuka : yueOnuk nis CIIO / K. P. A6nynnauna, P. T
MyxametaunoBa. — CapatoB : [IpodoOpazoBanue, 2021. — 288 ¢. — ISBN
078-5-4488-0941-5. — Tekctr : »OeKTpOHHBIM // DIEKTPOHHBIN pecypc
nudposoit obpazoBarenvHol cpenbl CIIO PROFo6pazoBanue : [caliT]. —
URL: https://profspo.ru/books/99917

e [llunosa, JI. 1. Matemaruka : yaeoHoe nocodue / JI.U. [llunosa, A.E. [llunos.
— MockBa : UHOPA-M, 2020. — 238 c¢. — (Cpennee mpodeccuoHaaibHOe
obpazoBanue). — ISBN 978-5-16-014561-7. — Tekct : A3JIEKTPOHHBIN. —
Pesxxumpocryna: https://znanium.com/read?id=359850

CoBpemeHnHble TpodeccuoHanbHble 0a3bl JaHHBIX M WH(POPMAIIMOHHBIC
CIIPaBOYHBIC CUCTEMBI:

- CIIC KoncynprantlLntoc;

- ObC ZNANIUM.COM;

- CereBas anekTponHas oubauorexa «9bC «Jlanby;

- 3BC IOPAUT;

- OP [IOC «PROFo6pazoBanue.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O
HNPEIMETA «<MATEMATHUKA»

KoHTpons u oOlleHKa pe3yslbTaTOB OCBOEHHUS Y4yeOHOro TMpeaMera
OCYLIECTBIISIETCS NPENoJiaBaTelIeM B MPOLECCE TEKYLIEro KOHTPOJIS IpHU
IPOBEJACHUU MPAKTUUYECKUX 3aHATUM, TECTHPOBAHMS, a TAaKXE BBIIOJIHEHUS
OOy4YaroMMMHCS WHIUBUIYAIbHBIX 3aJlaHUN, TPOEKTOB, UCCJIENOBAaHUNA U
MIPOMEKYTOYHOU aTTECTALINH.

Hrtoropoii ¢popmoii MpOMEKYTOUHOM aTTECTAIIUU SBIISICTCS SK3aMEH.

4.1. Ilnanupyemble pe3ylbTaThl OCBOCHHUS Y4eOHOro mpeaMera B
cootBeTcTBUH ¢ I'OC CIIO u Ha ocHoBe PI'OC COO.

Kox n nanmenosanue IInanupyemble pe3yabTaThbl 0CBOCHHUS AU CHUIIIHHbBI
(popMmupyembIX
KOMIIETeHIHiA Oo0mmue JucuunmHapHbie (MpeaMeTHbIe)
OK 01. Boibupars| B 9acTH TPYOBOTO | -BJiaJeTh METOAAMH JIOKa3aTeNbCTB,
CII0COOBI peleHus | BOCIUTAHUSA: QITOPUTMAMU PELISHHs 3a/1a4; YMECHHE
3a7au - TOTOBHOCTb K TpyAdy, | popMynupoBarthb orpeeNeHus,
o OCO3HaHUE LEHHOCTU |aKCHOMBI U TEOpPEMBI, NPUMEHSTH HX,
npodeccruoHaTLHON
MacTepCTBa, TPYI0II00HE; POBOIUTH JIOKa3aTeNbHbIC
JeATEIbHOCTH .
- UWHTEpEC K pa3IMyYHBIM |pACCYKICHUS B XOJIE PEIICHHS 33/1a4;
NPUMECHUTETIBHO chepaM MpoecCHOHATBHOM | - YMEThb ONEpPUPOBATH MMOHITHUIMHU:
K Pa3IUYHBIM | NIeSTENIbHOCTH, CTEeTleHb 4Wcna, Jorapudm dwmcna;
OBnajieHNe YHUBEPCATGHBIMU | YMEHHE BBHIMOJTHATh  BBIYMCIICHHE



https://profspo.ru/books/122921
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KOHTCKCTaM

yaeOHBIMHU
MO03HABATEIILHBIMU
JIEUCTBUSAMU:

a) 0a30oBble  JIOTHYECKHE
JEWCTBUA:

- CaMOCTOSITEIIBHO
¢dbopmynupoBaTh u
aKTyaJIn3UpoBaTh IMpodieMy,
paccMarpuBarth ee
BCECTOPOHHE;

- yYCTaHABIIUBATh
CYIIECTBEHHBIN MPHU3HAK WJIH
OCHOBaHUSI JUISl CpPaBHEHWSI,

KJTacCH(PUKAITIT u
0000111IeHYS;

- OTIPENENSITh enu
JeSITETLHOCTH, 3a/1aBaTh

rapaMeTpsl U KPUTEPUM HX
JOCTHKCHMUS,

- BBIABJIATH 3aKOHOMEPHOCTU
5 NIPOTUBOPEUMS B
paccMaTpUBAEMBIX SABJICHUSAX;
- BHOCUTb KOPPCKTUBBI B
JesATeTHbHOCTD, OIICHUBATh
COOTBETCTBHE  PE3YJIbTaTOB
[ensM, OLCHHWBAaTh  PHCKU
TIOCIICICTBHI IS TEITBHOCTH;
- pa3BHBaTh  KpEaTUBHOE
MBIIIDICHUE TIPU  pPEIICHHU
KU3HEHHBIX TIPo0IeM

0) 6a30BEIC
HCCIIEI0BATEIbCKUE
JIEUCTBUA:

- BJIaJeTh HaBBIKAMH y4eOHO-
HCCIIEIOBATENBCKON u
MPOEKTHOU  JESATENbHOCTH,
HaBbIKaMH paspereHus
pooJIeM;

- BBIBIATH  NPUYUHHO-
CIIECTBEHHbIE  CBSI3U U
aKTyaJIU3UPOBATh 3aj1auy,
BBIIBUTaTh  TUIIOTE3Y €€
pelieHus, HaXOAMUTb
apryMeHThI JUISt
JI0Ka3aTeIbCTBa CBOMX
YTBEpXKJIECHUH, 3a]1aBaTh

napaMeTrpsl U KpUTEPUH
pelIeHus;

- aHAJIM3UPOBATh
MOJTyYEHHBIE B XO/I€ PELICHUS
3a/1aun pe3yabTaThl,
KPUTHYECKH OIEHMBAaTh HX
JOCTOBEPHOCTD,
MPOrHO3UPOBATh U3MEHEHUE

3HAYCHUI u npeoOpa3zoBaHus
BBIPAXKEHU I co CTETICHIMU u
norapupmamuy, npeobpa3zoBaHus

JIpOOHO-paIM OHATBHBIX BBIPAKEHU;
- YMCTbH OICPUPOBATL IMOHATUAMMU:

pairOHAJIbHBIC, HUppalOHaJIbHBIC,
IIOKa3aTCJIbHBbIC, CTCIICHHBIC,
Jorapu@pmuyeckue,

TPUTOHOMETPUUECKUE  YpaBHEHUS U
HEpPaBEHCTBA, UX CUCTEMBI;

- yMeTb OIEpUpPOBATH IOHATHIMU:
¢byHKIMsA,  HempepbiBHAas — (QyHKIuS,
MIPOU3BOIHAS, nepBoobOpaszHasi,
OIpeeICHHBIN UHTErpal; YMETh
HAXOJUTh MPOU3BOJIHBIC HJIEMEHTAPHBIX
¢byHKIMI, KCHONB3ysS  CIIPaBOYHBIE
MaTepuabl; UCCIIe10BaTh B
npocrefmux cinydasx (QyHKOMM Ha
MOHOTOHHOCTb, HAXOJUTh HAMOOJbINNE
U HaWMEHbIIME 3Ha4eHUs (QyHKUIHH;
CTpouUTh TpadUKH MHOTOWIEHOB C
UCTIOJIb30BaHUEM ammapara
MaTeMaTHYeCcKOro aHalin3a; MPUMEHSTh
NPOU3BOIHYIO IIPH PEIICHUH 3a7ad Ha
JBHKEHUE; pemarsb IPaKTUKO-
OpPHEHTUPOBAHHBIC 3aJa4u Ha
HauOOINBIINE U HAaMMEHbIINE 3HAUEHMUS,
Ha HaxOXICHHE IIYyTH, CKOPOCTH H

YCKOPEHHS;
- yMEThb ONEpPHPOBATh ITOHSATHIMHU:
paroHatbHas GbyHKIHS,

noKazarenbHas (QYHKIUS, CTEICHHAs
byHkmms, morapudmudeckas (QyHKIUA,

TPUTOHOMETPHUYECKHE byHKIHY,
oOpatHble (DYHKINW; yMEHHE CTPOHUTH
rpaduku M3Y4EHHBIX GyHKIHH,

UCTIOJIb30BaTh TPapUKU MPH HU3YYCHHUU
IPOLECCOB W  3aBUCUMOCTEH, IIpU
pelieHnH 3aaad U3 JPYruxX Y4eOHBIX
OpeIMETOB M 3aJad U3 peaJbHOU
KU3HU; BbIpaXaTh ¢bopmymnamu
3aBUCHUMOCTH MEXIY BEIMUMHAMU;

- yYMEeTh pellaTh TEKCTOBbIE 3a7auu
pasHbIX TUNOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, I0JIM U YacTH, Ha JABHIKEHUE,
paboTy, CTOMMOCTb TOBApOB U YCIYT,
HAJIOTH, 33J]a4y U3 00JIAaCTH YIpaBJICHUS
JUYHBIMM M CEMEHWHBIMH (PUHAHCAMMU);
COCTAaBJISITh  BBIPAXKEHMS, ypaBHEHMS,
HEpPaBEHCTBA M HMX CHCTEMBI IO
YCIIOBUIO 3a/a4H, HCCIIEI0BATh
MOJy4YEeHHOE pEIIeHue U OLICHUBATh
MPaBIONOA00HOCTh PE3yIbTaTOB;

- YMETb ONEpUpPOBATH MOHITHUIMHU:
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B HOBBIX YCJIOBHSIX;
-- YMETh MEPEHOCUTh 3HAHUS
B MI03HABATEIILHYIO u
MPaKTUYECKYIO obmactu
KHU3HEICSITESITBHOCTH;

- yMeTh  HMHTErPUPOBATH
3HaHUS u3 pa3HbBIX
pEeIMETHBIX 00JacTel;

- BBIBHTaThb HOBBIC HJICH,

Hpe,[[ﬂal‘aTb OpI/IFI/IHaJILHI)Ie
moaxXodbl 1 pCHICHI/IH;

u CIIOCOOHOCTE nx
HCIIOIB30BaHU B
03HaBaTEILHON "

COLMAIbHOM MPAKTUKE

cpeaHee apudmeruyeckoe, MeIHaHa,
HauOoJIbIllee U HaWMEHbIIIEe 3HA4YCHU,
pa3max,  JOUCHepcHsi,  CTaHJapTHOE
OTKJIOHEHHME YMCJIOBOrO Habopa; yMeTh
H3BJIEKATD, MHTEPIIPETUPOBATH
UHpOpPMAIMIO,  IMPEACTABICHHYIO B
Tabnmuiax, Ha auarpammax, rpadukax,
OTpaXalollyld  CBOWCTBA  pealbHBIX
IMpoHeccoB Hu HBHCHHﬁ; npeACTaBJISATh
uH(pOpMAIMIO C TIOMOLIBIO TaONIUIl |
JuarpaMm; UCCIIEI0BATh
CTaTUCTUYCCKUEC JAaHHBIC, B TOM YHCJIC C
IPUMEHEHHEM TpaUIecKux METOJI0B U
3JIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH IOHATHUSIMM:

CIydallHbIi ~ ONBIT ¥  Clly4dailHoe
COOBITHE, BEPOATHOCTh  CIIy4aifHOTO
COOBITHS; yMeHHe BBIYHCIIATH
BEPOSITHOCTH c HCIOIb30BaHUEM
rpadUUecKuXx  METO/AOB; MPUMEHATH
bopMyIBI  CIOKEHHS W YMHOXKEHUS

BEPOSTHOCTEH, KOMOMHATOPHBIE (HaKTHI
U (QopMynsl TpU peIIeHUH 3a]ad;
OLICHUBaTb  BEPOSITHOCTH  PEabHBIX
COOBITHI; 3HAKOMCTBO CO CIy4allHBIMH
BEJIMUMHAMYU;  YMEHHE  IPUBOIUTH
IpUMEpPHI MIPOSIBICHUS 3aKOHA 0OJIBIINX
qHCeNl B MPUPOIHBIX U OOLIECTBEHHBIX
SBJICHUSIX;

- yMEThb ONEpPUPOBATh IOHATHIMHU:

TOUKA, npsimas, IJIOCKOCTb,
IPOCTPAHCTBO,  ABYI'PAaHHBIA  yroi,
CKPEILMBAIOLINECS IpsIMBIE,
NapauIeIbHOCTh U
HEPIEHIUKYIIPHOCTD NpsMBIX U

IUIOCKOCTEH, Yrol MeXIy HpPSIMBIMH,
yrol MEXIYy MpsSMOH M IUIOCKOCTBIO,
Yroll MEXIY IMIOCKOCTSMH, PAacCTOSHHE
OT TOYKH JI0 IUIOCKOCTH, PacCTOSHUE
MEXAY MPSAMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMH; yMEHHE HCIOJIb30BaTh
IpU PEUICHUH 33134 U3y4eHHbIE (PaKThI
U TEOpEeMbl IUIAHUMETPUHU; YMEHHUE
OLICHHBATh pa3mepsl 00BEKTOB
OKPYKAIOIIIEero MUpa;

- yYMEeThb ONEpPUPOBATH MOHATHIMU:
MHOT'OTDaHHUK, CeUeHHe
MHOT'OTpaHHUKa, KyO, Mmapajuienenune],
npusMa, — nupamuaa,  ¢urypa U
MOBEPXHOCTh  BpAIIECHUS, LUIMHID,
KOHYC, miap, cdepa, ceueHus: (Gurypsl
BpallleHusl, IUIOCKOCTh, Kacarolascs
cdepbl, LUIUHApPA, KOHYCa, IUIONIA]b
MOBEPXHOCTH  NUPAMUJBI,  NPU3MBI,
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KOHyCa, IWJIMHIpPA, IUIOMAnb CQepsl,
00beM KyOa, IPSIMOYTOJIEHOTO
HnapajuiejienuIie1a, MupaMuabl, IPU3MBbL,
OUINHIpa, KOHyca, Iapa; YMEHHe
n300paxarhb MHOTOTpaHHUKHU u
IMOBEPXHOCTU BpalllCHUA, UX CCUCHUSA OT
PyKHA, C  IIOMOINBIO  YEPTEXKHBIX

UHCTPYMEHTOB u JJIEKTPOHHBIX
CPEICTB; YMEHHE pacro3HaBaTrhb
CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE
pacro3HaBaTrhb IIPABUJIBHBIE
MHOT'OTPaHHHKH;

- yMeTb ONEpUpPOBATH MOHATHIMU:
JBIDKEHHE B IPOCTPAHCTBE, MOAOOHBIE
¢Guryps! B IpOCTPaHCTBE; UCIIONb30BaTh
OTHOILIEHUE IO TOBEPXHOCTEN U
00beMOB  MONOOHBIX  ¢Guryp npu
pEILIEHUN 3a1a4;

- YMETh BBIUHCIISATH T'€OMETPUYECKHE
BEJIMYMHBI (J7TMHA, Yroj, IUIONIab,
o0beM, IUIOIIA/1b MTOBEPXHOCTH),
UCTIONIB3YSl W3Yy4eHHbIE (OpMynIsl U
METO/IbI;

- yMETb OIEPUPOBATH IOHATHIMU:
OpAMOYTONIbHAs CHUCTEMa KOOpJIWHAT,
KOOpIMHATBI TOYKH, BEKTOD,
KOOpIUHATBI ~ BEKTOpa,  CKaJsIPHOE
IIPOU3BENEHHE, YIOl MEXKIY BEKTOPAMH,
cyMma BEKTOPOB, IIPOU3BEICHHUE
BEKTOPa HAa 4YHCIO; HaXOIUThb C
HOMOLIBIO U3y4YEHHBIX bopmyn
KOOpIMHATBI CepeIuHBI OTpe3Ka,
paccTossHUE MEXIy IBYyMsS TOUKAMU;

- yMeTb BbIOMpaTh MOAXOAAIINI
U3Y4CHHBI  METOX Uil pEUIeHHus
3aJa4y, pPaclo3HaBaTb MATEMaTHYECKHE
(GaxkTel M MaTeMaTHYeCcKue MOJENH B
IPUPOAHBIX u OOLIECTBEHHBIX
ABICHHUAX, B  HCKYyCCTBE;, YMEHHE
IPUBOIUTH IPUMEPBl MaTEMaTHUYECKHX
OTKPBITUH POCCHUICKOW W  MHPOBOU
MaTeMaTH4YeCKON HAYKH.

- yMEeTb OIEpPUPOBATH IOHATHIMU:

OlpeseNeHre,  akcuoma,  TEeOopema,
CIIEJICTBHE, CBOIICTBO, IpU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCUJIbHBIE
bopMyITUpPOBKH; yMEHHE
dbopmynupoBaTh oOpatHoe U
MPOTUBOIIOJIIOKHOE YTBEpXKJIECHUE,

MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPBHI,
UCIOJIb30BaTh METOJI MaTeMaTU4YeCKOn
UHAYKUUU; TPOBOJUTH JOKa3aTeIbHbIE
paccy)KIleHusT TpU pelleHUuu 3ajad,
OLICHUBATh JIOTHYECKYI MPAaBHIBHOCTD
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paccyxaeHui;
- yMETh OIEPUPOBATH IOHATHUSAMU:
MHOXECTBO, MOJAMHOXKECTBO, OIEpaluu

Hang MHOXECTBAMH, YMCHUEC
HCIIOJIb30BaTh TCOPECTUKO-
MHO>KE€CTBECHHBIN armnapar JUIA

OIMCAHUS pealbHBIX IPOLECCOB U
SBJICHUN IIPU PELICHUM 3aJa4, B TOM
quciIe U3 APYrUX y4eOHbIX IPEAMETOB;

- YMETb OIEPHUPOBATH ITOHATHUIMU:
rpad, cBs3HBIA rpad, AepeBo, LUK,
rpa¢ Ha IUIOCKOCTH; YMEHHUE 3a7aBaTh U
OIIUCHIBATH rpadsl pa3IMYHBIMU
criocobaMu; HCIONIb30BaTh Irpadsl Ipu
pelleHnH 3a/1a4;

- yMmMerb CBOOOJIHO ONEpPHPOBATH
HNOHATHSMHU: COYETaHUE, IEePEeCTaHOBKA,
qHCIIO COYETaHUM, qHCIIO
nepecraHoBok;  OmHoM  HproToHa;
YMEHHE TPHUMEHATh KOMOWHATOpPHBIE
GbaKkThl U pacCyXIEHHs ISl pelIeHus
3ajay;

-yMETb  ONEPUPOBATH  IMOHATHUIMU:
HAaTypaJbHOE YHCIIO, LEJI0Ee YHCIIO,
OCTaTOK IO MOJYJIIO, pallOHAIbHOE
YHCIIO, UPPALOHATBHOE qUCIIO,
MHOXKECTBA  HAaTypajJbHBIX,  LIENBIX,
palMOHAJIbHBIX, JEeHCTBUTEIBHBIX
qHCell; yYMEHHE UCIIOIb30BaTh IPU3HAKU
JICITAMOCTH, HanMeEHBIIINHN o0mHit
JeIUTeNb W HauMeHbllee  oOriee
KpaTHoe, ajuroput™M EBximpa npu
pelleHun  3a7ad;  3HAKOMCTBO  C
pas3IuYHBIMU HO3ULIMOHHBIMU
CHCTEMaMHM CUHUCIICHUS;

- yMeTh CBOOOJHO ONEpPUPOBATH
HOHATUSAMM:  CTENEHb  C  IIEJbIM
HoKa3aTeneM, KOpEeHb HaTypalbHOU
CTENEHHU, CTENeHb C PALMOHAIbHBIM
HIOKa3aTeneM, CTENEHb c
JeHCTBUTEIbHBIM (BelIeCTBEHHBIM)
HoKa3aTeneM, JIorapugm 4ucia, CUHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOIO
qHCIIa;

- yMEThb ONEpPUPOBATh IOHATHIMHU:

TOXKIECTBO, TOXKJIECTBEHHOE
npeodpa3oBaHue, ypaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHUH U
HEPaBEHCTB, PaBHOCUIIBHOCTh
YpaBHEHUH, HEPaBEHCTB U CHCTEM,
palroHalbHbIE, UppalyoHaIbHbIE,
MoKa3aTeNbHbIE, CTETEeHHBIE,
norapumMuyecKue,

TPUTOHOMCTPHUYCCKUC YPpaBHCHUA,
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HEpaBeHCTBA M  CHUCTEMBI; yYMEHHE
pellaTh ypaBHEHHUS, HEpPaBEHCTBA U
CHCTEMBl C IIOMOINBIO  PA3IUYHBIX
IPUEMOB; peraTh ypaBHEHHS,
HEpaBEHCTBA U CHCTEMBI C TIApaMeTPOM;
NPUMEHSTh YpaBHEHHs, HEpPaBEHCTBA,
1704 CHCTEMBI TSt pelIeHus
MaTeMaTHYeCKUX 3agad | 3aJad Hu3
pasiMyHbIX ~ objacTel  HAaykKH U
peanbHON KU3HH;

-yMe€Th ~ CBOOOAHO  ONEPHPOBATH

HNOHATUSMU: rpaduk ¢byHKINY,
obpatHast ~ (QyHKUMS,  KOMIIO3MLHUSA
byHKIM, JUHEHHAs byHKIHSA,

KBaJlpaTUyHast (yHKUMSA, CTENEeHHas
GyHKIIMS € LEIbIM  II0Ka3aTelieM,

TPUTOHOMETPUYECKUE ¢GyHKINY,
oOpaTHbIe TPUTOHOMETPUYECKHE
byHKIIH, MOKa3aTeabHas u

norapudmudeckas QYHKIUH, yMEHHE
CTpOUTH TpapuKH (YHKIUH, BHIIOTHATh
npeobpa3zoBaHus rpaduKoB (HYHKIIHIH;
YMEHHE  HCMONb30BaTh  Tpaduku
GyHKUMH A7 M3YYeHHS HPOLECCOB U
3aBUCUMOCTEHl TpH peIIeHUU 3ajad U3
JIpYruX Y4eOHBIX TIIPEJMETOB U U3
peanbHON JKA3HH; BBIpaXaTh
dopMynaMu  3aBUCHMOCTH  MEXIY
BEJINUNHAMY;

YyMEHHE  CBOOOIHO  OIEPHPOBATH

HNOHATUSAMU: YETHOCTh ¢yHKIUMH,
NEPUONYHOCTh ¢dyHKuuy,
OrPaHUYEHHOCTh ¢yHKIUY,

MOHOTOHHOCTh ~(DYHKIIUH, 3KCTPEMYM
¢dbyHKIIMHM, HanOoNbIllee ¥ HAaMMCHbIIEE
3HaueHHs (YHKIUH Ha TPOMEKYTKE;
yMEHHE  TPOBOIUTH  HCCIIEIOBaHUE
byHKIHH;

yYMEHHE HCIOJIb30BaTh CBOWCTBA U
rpapuky  GYHKOMA IS pEUICHHS
ypaBHEHHI, HEPAaBCHCTB W 3aJ1a4 C
napaMeTpamu; n300paxaTh Ha
KOOPJMHATHOW TUIOCKOCTH MHOXECTBa
pelIeHUI ypaBHEHHIA, HEPABEHCTB U UX
CHCTEM;

- yMeTb CBOOOJHO OIEPUPOBATH

HOHSITUSMH: HIOCJIEI0BATENILHOCTb,
apudmeTHyecKas nporpeccusi,
reoMeTpruecKast nporpeccus,
0OECKOHEYHO yObIBaromas

reoMeTpuYecKasl Mporpeccus; yMeHue
3a/1aBaTh IMOCIIE0BAaTEIbHOCTH, B TOM
qucle C TOMOIIBI0 PEKYPPEHTHBIX

hopmyu;
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- yMeTb OIEpUPOBATH IOHATHIMU:
HENPEepbIBHOCTb (DYHKIUH, ACHUMITOTHI
rpaduka ¢yHKuMHM, TepBas U BTOpas
MIPOU3BOIHAS byHKIHH,
reoMeTpUUYECKHH M (U3NYECKUN CMBICI
MIPOU3BOIHOM, nepBooOpas3Hasi,
OIlpeleNeHHbIl  MHTErpanx;  yMeHue
HaXOJUTh ACHMIITOTBI rpaguka
byHKIUY; yMEHHE BBIYHCIIATD
IIPOU3BOJHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOTO ¥ KOMIIO3UIMM (YHKIMH,
HaXOJUTh YPaBHEHHE KacaTeJIbHOW K
rpaduky QyHKINU;

YMEHHE HCHONb30BaTh IMPOU3BOIHYIO
JUIdi  UccienoBaHus  QyHKUUH, Ui
HAXOX/IEHUS HAWJIy4IIero pEeLIeHus B
IPUKIIAHBIX, B TOM YHCJIE COLUAIBHO-
9KOHOMHMYECKHUX U ¢bu3nveckux
3a7iayax, A ONpeNeeHus] CKOPOCTH U
YCKOpEHHUsS; HAXOAWUTh IUIOMAAM U
00beMBbI (UTYp C TOMOIIBI0 HHTErpaa;
HNPUBOIUTH MPUMEPHI MAaTEMaTHYECKOTO
MOJICTTUPOBAHHUS c MIOMOIIBIO
g depeHInaIbHBIX YPaBHEHUH;

- yYMEThb ONEpPUPOBATh IOHATHIMHU:
KOMIUIEKCHOE ~ YHUCIIO,  COIPSIKEHHbBIE
KOMIUIEKCHBIE ~ YHCIa, MOIYlIb H
apryMeHT KOMIUIEKCHOTO uKcia, popma
3aIMcu KOMIIJIEKCHBIX qHCeN
(reomeTpHuecKas, TPUTOHOMETpHUECKas
U anreOpanyeckas); yMeTb IPOU3BOAUTH

apudmeTnyecKue JeHCTBUS c
KOMIUICKCHBIMU  YHCJIAMH; TPUBOIHUTH
pUMEpbI UCIIOJIb30BAHHS

KOMILUTEKCHBIX YHCEIT;

- yMeTh CBOOOJHO ONEpPUPOBATH
HOHATUSIMH: CpeliHee apu(MeTHUECKOe,
MeqraHa, HauOolNblllee W HAMMEHbIIee
3HAYCHHUSI, pa3max, JHCIepCHs,
CTaH/IapTHOE OTKJIOHEHHE TSt
ONMCaHMs YHCJIOBBIX JaHHBIX; YMEHHUE
UCCIIeZIOBaTh CTATUCTUYCCKHE aHHBIC,
B TOM 4YHCIE C [PUMCHECHHEM
rpagUYecKuX METOJOB M DIICKTPOHHBIX
cpenctB; rpadMuecKd  HCCIEI0BaTh
COBMECTHbIC HAOIIOJICHHSI C MOMOLIBIO
JMarpaMM pPacceMBaHHs W JIMHEHHOMN

perpeccuy;
- yMeTh HaxOAWUThb BEPOATHOCTU
coOBITUI c UCIIOJIb30BaHUEM

rpauuecKkux MeTO/0B; MPUMEHSTh s
pemieHust 3agad (GOpMyJibl CIOKEHUS U
YMHOXEHHSI BEpOATHOCTEH, (QopMyTy
MOJTHOU BEPOATHOCTH, dbopmyny
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bepuymnu, kxoMOuHatopHblie (akTel H
dbopMysbl;  OLIEHHBATh  BEPOSTHOCTH

peanbHBIX COOBITHI; yM€EHHE
OTNepupoBaTh TOHATHUSIMU: ClydaiiHas
BEJIMYNHA, pacrpeneneHue
BEPOSATHOCTEN, MaTEMaTU4eCcKoe

OXKUJAHUE, TUCIEPCUS U CTAaHAAPTHOE
OTKIIOHECHHE  CIIy4allHOM  BEJIMYUHBI,
GyHKIIMM pacrpesesieHus] U IUIOTHOCTH
PaBHOMEPHOIO,  IIOKA3aTeJbHOIO U
HOPMAJIBHOTO PacCIpeleNICHU; yMEHUE
UCIOJIb30BaTh  CBOMCTBA HM3YYECHHBIX
pacnpenencHuii A pelleHus 3a/ad;
3HAaKOMCTBO C IHOHATUAMMU 3aKOH
OONBIINX YHUCET, METOJbI BHIOOPOYHBIX
UCCIIEJOBAHUN; YMEHHE IPHUBOAUTH
IPUMEPBI TIPOSIBIIEHUS 3aKOHA OOJIBIINX
yucesll B MNPUPOAHBIX H O6IH€CTB€HHBIX
SIBJICHUAX,

- yMmMerh CBOOOIHO ONEPHPOBATH
IMOHATUAMH: TOYKa, IIPAMast, INIOCKOCTB,
IIPOCTPAHCTBO, OTPE3O0K, Jy4Y, MIOCKHUH
yIoJ, ABYIPAHHBIA YIOJl, TPEXI'PaHHBIN
yroll, IepeceKaromuecs, napaulebHble
U CKPELIMBAIOIIHNECS psIMBIE,
HapaaeIbHOCTh U
HNEPIEHIUKYIAPHOCTh  MNPSAMBIX U
IUIOCKOCTEH, Yrol MeXIy HpSIMBIMH,
yroia MEXAy MHpsAMOH U IUIOCKOCTBIO,
yrol MEKAy IUIOCKOCTSAMH; YMEHHE
UCNOJIb30BaTh IPU PEIICHUH 3a7ad
U3ydeHHble  (aKTbl M TEOPEMBI
IUIAaHUMETPUH;  YMEHUE  OLEHMBATH
pasMepsl O0OBEKTOB B OKPYKAIOIIEM

MHpE; yMEHHE OIIepUPOBATH
HNOHSATUSMH: MHOT'OTPaHHUK, CCUCHUE
MHOTOI'PaHHHUKA, HpaBHIbHBIN

MHOIOTPAaHHUK, MpU3Ma, NUPAMUJA,
¢urypa ¥ TOBEPXHOCTh BpAIICHUS,
IUIMHAP,  KOHyC, 1map,  cdepa,
pa3BepTKa  IMOBEPXHOCTH,  CEYEHHS
KOHYCa U IWINHJpPA, NapauleIbHbIe OCU
WIM  OCHOBaHHUIO, CEYEHHUE  I1apa,
MJI0CKOCTb, Kacarolascs cdepsl,
HWIMHApPA, KOHYCA; YMEHUE CTpPOMTH
CeUYEeHUE MHOTOrpaHHHKa, H300paxkarhb
MHOTI'OTPAHHUKH, (burypsl U
MOBEPXHOCTH BpALIEHMSI, UX CEUEHUS, B
TOM YHUCJIE C TMOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHME NMPUMEHATh CBOMCTBa
FEOMETPUYECKUX buryp,
CaMOCTOSTEIBHO (hopMynupoBath
ONpeNeNeHus]  U3y4daemblXx  QUryp,
BBIIBUTAaTh THUIOTE3bl O CBOWCTBAaX W
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NpU3HAKaX TEOMETPUYECKUX  QuUryp,
00OCHOBBIBaTh WIJIM OINPOBEPraTh HX;
yYMEHHE TIPOBOJHUTH KJIACCHU(HUKALNIO
buryp 1Mo pazMYHBIM ~pPU3HAKaM,
BBINOJTHSATh HEeo0X0IuMbIe
JIOTIOJTHUTENbHBIE TIOCTPOCHMS;

- yMeTb CBOOOJHO ONEpPHPOBATH
MOHATUSAMU: TUIOMAAL (GUTYpPHI, 00beM
¢Gurypsl, BeIMUMHA yria, pacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PpacCTOSHHE
MEXKIY MPSIMBIMH, PACCTOSHHE MEXIY
MJIOCKOCTSIMH, 101 /1b cdepsl,
IUIOIIAaZb  TOBEPXHOCTH  MUPAMHUIBI,
OpU3MbI, KOHYCa, IMIMHAPA, O00beM
Kyo0a, MPSIMOYTOJIEHOTO
napasulesIeuIe1a, TMPaMUIBI, TPU3MBI,
OUINHIpa, KOHyca, IIapa; yMEHHe
HAXO/INUTh OTHOIIICHUE 00bEMOB
NoA00HBIX QUTYD;

- yMmMerh CBOOOIHO ONEPHPOBATH
MOHATHSIMU: JIBH)KEHHUE, MapajuieIbHbINA
HEepeHoC, CUMMETPHSI Ha TUIOCKOCTH U B
HPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOMOOWs, TOJO00HBIC
¢burypsl; yMeHue pacro3HaBaTh PaBHbIC
¥ TIOA00HBIE (UTYpPHI, B TOM YHCIIC B
OpUposie, HCKYCCTBE, apXHUTEKTYpE;
YMEHHUE HCITOJIb30BaTh T€OMETPUUYECKHE
OTHOIICHHUS, HAXOUTh TEOMETPUIECKUE
BEIWYMHBI (JIMHA, Yroji, IUIONIA/b,
00beM) TpU peuIeHnuu 3a7ad U3 APYrux
y4eOHBIX TPEIMETOB M U3 peabHOU
KHU3HU;

- yMeTh CBOOOJHO ONEpPUPOBATH
HNOHATHAMU: TPSMOYTOJIbHAsl CHUCTEMaA
KOOpIMHAT,  BEKTOp,  KOOPAWHATHI
TOYKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BEJCHHE BEKTOpa Ha
YHCIIO0, PA3JIOKEHHE BEKTOpa 1Mo 0asucy,
CKJIIPHOE TPOM3BEACHUE, BEKTOPHOE
NPOM3BEICHHE, YTOJ MEXIY BEKTOPAMHU;
YMEHHUE HCIIOIb30BaTh BEKTOPHBIA U
KOOPJIMHATHBIA METOA Uil pEeLICHUs
TreOMETPHUYECKHUX 337ad | 3a/ad JPYyrux
y4eOHBIX  TPEAMETOB;  ONEPUPOBATH
MOHATUSAMHU: MaTpumna 2x2 u  3x3,
OIpeIeITUTENh MaTpHIIBI,
TE€OMETPHUYECKHI CMBICIT ONIPEIEIUTENS;
- yMeTh MOJEIHPOBATH pEAIbHBIC
CHUTyalllh Ha S3bIKE MaTeMaTHKH;
COCTABIISITh  BBIPOKEHHSI, YpPaBHEHHS,
HEpaBEHCTBA M HMX CHUCTEMBI IO
YCIIOBHIO 3a7a4H, HCCIIE/IOBATh
HOCTPOCHHBIE MOZAEIH C
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UCIIOJIb30BAHUEM armmapaTra aireopsl,
UHTEPIPETUPOBATH MOJIyYE€HHBIN
pe3ynbTar;, CTPOUTh MaTEeMaTUYECKUE
MOJENIN C TIOMOLIBI0 TE€OMETPUUYECKUX
MOHSITUN U BEJTMYHH, pellaTh CB3aHHbIC
C HUMH  [pakTUYECKUE  3aJauH;
COCTaBJISITh BEPOSITHOCTHYKO MOJENb M
UHTEPIPETUPOBATH MOJIyYE€HHbIN
pe3yNbTar; pelarb IpUKIaJHbIe 3a1a91
CcpencTBaMH MaTeMaTHUYecKOro aHaln3a,

B TOM qucie COLIMATBHO-
3KOHOMHUYECKOT'O u (1)I/I3I/I‘ICCKOI‘O
XapakTepa;

- yMEHHE BBHIOMPATH TOIXOISAIINN
METOJ TS pemeHns 3aJ1a4u;
IMOHMMAaHWE 3HAYHNMOCTH MaT€MAaTUKH B
M3Y4EeHUHU TIPUPOTHBIX U OOIIIECTBEHHBIX

IIPOLIECCOB WM SBICHUW;  YMECHHE
pacrosHaBaTh  INPOSBJIEHHE  3aKOHOB
MATeMaTUKU B  HUCKYCCTBC, YMCHHUC

IIPUBOANTH IIPUMEPHl MaTEMaTUYECKUX
OTKPBITUM pPOCCHUHUCKOM M MHPOBOH
MaTEMaTU4eCKON HAyKH

OK 02. Ucnonb3oBath
COBpPEMEHHBIE CPEICTBA
MOVCKA, aHAIN3a U
MHTEPIpPETauu
nHbOpMaIu, 1
H()OpMaITMOHHBIC
TEXHOJIOTHH IS
BBITTOJTHEHUS 337124
poheccroHaTbHON
NeATeIbHOCTH

B obmactu  uenHocTH
HAy4YHOTO MTO3HAHUS:

- chOpMUPOBAHHOCTH
MHUPOBO33pEHHUS,
COOTBETCTBYIOIIETO
COBpPEMEHHOMY YPOBHIO
pasBUTHSA HayK{ u
OOIIIECTBEHHOW TPAKTHKH,
OCHOBAaHHOT'O Ha JHajore
KYIBTYD,
CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MecCTa B
MOJMKYIBTYPHOM MHPE;

- OCO3HAaHWE LEHHOCTHU
HAy4YHOH JeATEIbHOCTH,
TOTOBHOCTh ~ OCYIIECTBJISTH
MIPOEKTHYIO U
HCCIIEIOBATEIbCKYIO
JeATEIbHOCTh
WHAWBHYaIbHO u B
rpymrme.

OsBnageHue
YHUBEPCAITbHBIMU
yaeOHBIMHU
MO3HABATEILHBIMHU
JNEUCTBUSIMU:

B) pabora ¢ uH(popMaLuei:
- BJIAJICTh HaBBIKAMU
noy4eHus nHGopMaluu us3
WCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENbHO

- YMETb OIEPUPOBATh IOHATHIMM:

panvoHaIbHas GbyHKIHS,
noKa3arenbHas (YHKIHsS, CTEICHHAsI
byHKIHS, norapummuaeckas
GyHKIHS, TPUTOHOMETPHUECKIE
byHKIMA,  OOpaTHBIE  (PYHKIIWH,
YMEHHE CTPOHTH rpaduxu

W3Y4eHHBIX (DYHKIIUH, UCIIOIB30BATh
rpaduKy Ipy U3ydeHUH TPOIIECCOB U
3aBUCHUMOCTEH, TIPU pEeIIeHUU 3a7a4
U3 JPYTUX Y4eOHBIX MPEIAMETOB H
3a71a9 n3 pearbHON JKU3HU,
BBIpaXaTh (POpMyIamMHu 3aBUCHMOCTH
MEXIy BETUIMHAMU;

- YMETh OIEPUPOBAThH TOHATHIMHU:

TOKIECTBO, TOXKJIECTBEHHOE
npeodpa3oBaHue, yYpaBHEHHUE,
HEPaBEHCTBO, CUCTEMa ypaBHEHUH U
HEPaBEHCTB, PaBHOCUIIBHOCTh
YpaBHEHUH, HEPAaBEHCTB U CHUCTEM,
pallOHAIbHBIE,  HUPPALMUOHAIBHBIE,
MOKa3aTelbHbIE, CTENEHHBIE,
norapuMuyeckue,

TPUTOHOMETPUYECKHE  YpaBHEHUS,
HEpPaBEHCTBA U CUCTEMbI; YMETb

peliaTh ypaBHEHUS, HEpPAaBEHCTBA U
CUCTEMbl C TIOMOILBIO Pa3IMYHBIX
OpUEMOB;  pelaTb  ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI  C
napaMeTpoM; IPUMEHSATh YpaBHEHUS,
HEPAaBEHCTBA, WX CHCTEMbl JJIs
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OCYLIECTBIIATh TIOUCK,
aHaJIM3, CUCTEMAaTU3ALHUI0 U
UHTEPIPETALUIO

nHGOPMALMU  PA3JIMYHBIX
BUJIOB u bopm
IpeACTaBIICHUS;

- co3gaBaTh TEKCThl B
pa3NMYHBIX  (QopMaTax C
y4eToM Ha3HAuCHMS
uHbOpMAIIMM U IIeJIEBOM
ayIUTOpPUH, BbIOMpast
ONTUMAJIBHYIO bopmy
IIPECTABICHUS u
BU3YyaIN3aLNY;

- OLIEHUBATh
JIOCTOBEPHOCTb,

JETUTUMHOCTh

nHpOpMaIuH, ee

COOTBCTCTBUC IPABOBbBIM U
MOPAJIbHO-3THYECKUM

HOpMaMm;

- HCIONB30BATh CPEICTBA
MH(POPMAITMOHHBIX u
KOMMYHUKAaI[MOHHBIX
TEXHOJIOTHUA B  PEMICHUU
KOIHUTUBHBIX,
KOMMYHUKaTUBHBIX 51

OpraHW3allMOHHBIX 3a/ad C
coOmroieHneM  TpeOoBaHMit

pelleHusT MaTeMaTHUYeCKHX 3ajad U
3aJad M3 pasNMyHbIX  obsacteit
HayKHU U peaJIbHOM KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH
TIOHSITHSIMH . JIBYDKEHHE,
napajjiesIbHbIN IepeHOoC, CUMMETPHUS
Ha IUIOCKOCTM W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00us,
107100HbIE ¢burypsr; YMEThb
pacro3HaBaTh paBHBIE U TOHAOOHbBIE
¢Gurypsl, B TOM 4Hucle B INPHUPOJIE,
UCKYCCTBE, AapXWUTEKType; yMETb
UCIIOJIb30BATh reoMeTpHUYECKHe
OTHOIIICHUS, HAXOJIUTh
reOMETPUYECKHE BEIUYMHBI (IJIHHA,
yroi, IJiomaab, O00bEeM) TpHU
pelIeHNHN 3aJa4d U3 JAPYrux y4eOHBIX
IPEIMETOB U U3 pealbHOM JKU3HU

OK 03. IInanupoBats u
pealin30BbIBaTh
coOCTBEHHOE
npohecCuOHAIBLHOE U
JIMYHOCTHOE Pa3BHUTHE,
MPe I PUHUMATETBCKYIO
JeSITETLHOCTD B
npodeccruoHaTLHON
cdepe, UCTIONB30BATH
3HaHUS 110 IPABOBOU U
(uHaHCOBOI

3PrOHOMHKH, TEXHHUKH
0€e30MIacHOCTH, TUTHEHEI,
pecypcocOepexeHus,
MPaBOBBIX W ATHYECKUX
HODM, HOPM
MH(OPMAITMOHHOM
0€e30MIaCHOCTH;

- BIAZeTh  HaBBIKAMHU
pacno3HaBaHUs W 3aIUTHI
nHbopMaIuuy,
MH()OPMAITMOHHOM
0€30MacHOCTH JTMYHOCTU

B  obmactu  myxoBHO-
HPaBCTBEHHOT'O
BOCITHTAHUS:
-c(hOpMUPOBAHHOCTh
HPaBCTBEHHOTO  CO3HAHMS,

3TUYECKOI O MOBEJCHUS;
- CHocOOHOCTh OLEHUBATh
CUTYallUl0 ¥ TNPUHUMATh
OCO3HAHHBIE pelieHus,
OPUEHTHUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

- OCO3HaHUWE  JIMYHOTO

- YMCTb OICPHUPOBATH ITOHATUSAMMU:

palMoOHAIbHbIE,  HUPPALMUOHAIBHBIE,
MOKa3aTebHbIE, CTENEHHBIE,
norapudMuyeckue,

TPUTOHOMCTPHYCCKUC YpPABHCHUS U
HCpaBCHCTBA, UX CUCTCMBbI;
- YMCTb OICPHUPOBATH ITOHATUSMMU:

MHOTI'OTPAHHUK, ceueHue
MHOTI'OTpaHHHKa, KYyO,
napasuiesenumne], npusma,

nupamuja, ¢urypa U MOBEPXHOCTb
BpallleHus, IWJIMHAP, KOHYC, IIap,
cdepa, cedeHus: (GUrypbl BpaleHus,
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I'paMOTHOCTH B
PA3INYHBIX )KU3HCHHBIX
CUTyallusax

BKJIaJa B  IOCTPOCHHE
YCTOMYHBOrO OYAYIIETo;

- OTBETCTBEHHOE
OTHOIIICHUE K CBOUM
poauTensM U (WIn) APyrum
YjieHaM CEMbH, CO3JaHHUI0
CeMbU Ha OCHOBE
OCO3HAHHOT'0 TIPUHSATHUS
LEHHOCTE! ceMenHoIl
KHU3HH B COOTBETCTBUH C
TPAIULIUASIMU HapOJI0B
Poccuu;

Osnanienue
YHUBEPCATbHBIMU
PEryJISITUBHBIMU
JIEUCTBUAMM:

a) caMOOpraHU3aIIUs:

- CaMOCTOSITEIIBHO
OCYIICCTBIISTh
MO3HABATEIILH IO
JICATEIbHOCTh,  BBISBIISTH
mpoOJieMbl,  CTaBUTh U
¢dbopmynupoBaTh
COOCTBEHHBIC  3a/7a4d B
oOpa3oBaTeapHON
JIeATeIbHOCTH u
KHU3HEHHBIX CUTYaIHIX;

- CaMOCTOSITEIIHHO
COCTaBIIAITh IUIAH PEIICHHS

MIPOOJIEMBI c y4eToM
UMEIOIIUXCS pecypcos,
COOCTBEHHBIX
BO3MOYKHOCTEMN 51
MPENOYTEHNH;

- JaBaThb OLEHKY HOBBIM
CUTYaLUsIM;
CIOCOOCTBOBATH
(hopMUpOBaHUIO u
MIPOSIBIICHUIO HIMPOKOH
SPYIULIH B pas3HbIX
o0J1acTax 3HAHUH,
MIOCTOSIHHO TOBBIIIATH CBOU
00pazoBaTeNbHbII u

KYJIBTYPHBII YPOBEHB;
0) CaMOKOHTPOJIb:

HCIOJIb30BaTh IPUEMBI
pednekcun A8 OLUEHKHU
CHTYyalluu, BIOOpPAa BEPHOTO
pelIeHus;

- YMCTb OUCHHUBATb PUCKHU U
CBOCBPECMCHHO IIPpUHHUMATb
PCIICHUA 1O UX CHMIKCHHIO,

IUIOCKOCTh, ~ Kacaromiasics  chepsl,
WINH/IPA, KOHYCa, TUTOIA/Ib
MOBEPXHOCTH THPAMH[IBI, TPHU3MBI,

KOHYCa, ITWINHAPA, TUIOIMAIs CEpHI,
o0beM  Kyba,  IPSIMOYIrOJBHOIO
napajienenumnesna, HpaMUIbL,
[pU3MBbI, LUIWHIpA, KOHYyca, IIapa;
yMeHHe U300pakaTh MHOTOTPaHHHUKH
n IMOBEPXHOCTHU BpaliCHus, nux
CeUeHUs OT pPYKH, C IIOMOLIBIO

YEPTCIKHBIX HHCTPYMCHTOB n
OJICKTPOHHBIX CpCACTB; YMETb
pacno3HaBaTb CUMMCTPUIO B

IIPOCTPAHCTBE; YMETh PAacCIO3HaBaTh
IIPABUJIbHBIE MHOTOTPAHHUKY;

- yYMETb OINEpPUPOBATh IMOHATHIMM:
IPSIMOYTOJIbHAsl CUCTEMA KOOPAMHAT,

KOOpIMHATHI TOYKH, BEKTOD,
KOODAMHATBI  BEKTOPA, CKAaISIPHOE
IIPOU3BEJICHUE, yroia MEXIY
BEKTOPaMH, cyMMa BEKTOPOB,

NpOM3BE/IEHHE BEKTOpa Ha YHUCIIO;
HAXOJWUTh C TIOMOIIBI0 H3YyYEHHBIX
dopMyn  KOOpAMHATBHI  CEpEIMHBI
OTPE3Ka, PACCTOSHHUE MEXIY IBYMS
TOYKAMU

OK 04. O¢dpexruBHO
B3alMOJICHCTBOBATh U

T'OTOBHOCTb K
CaMOpa3BUTHIO,

- YMETh OIIEpUPOBATh IOHATHIMMU:
CIy4allHBIi ONBIT M  CIy4ailHOE
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[paboTaTh B KOJUICKTUBE U
KOMaH/Ie

CaMOCTOSITETLHOCTU u
CaMOOIIPECIICHUIO;
-OBJIaJICHUE HaBBIKAMHU
yueOHo-
HCCIIeJOBATEIIbCKOM,

MPOEKTHOW M COLMAIbHON
JeSITENTbHOCTH;

Osnanenue
YHHUBEPCAIbHBIMH
KOMMYHUKATHBHBIMH
JENUCTBUSAMM:

0) coBMecTHas
NeSITETbHOCT:

- IOHUMATh U UCIOJIb30BATh
MIPEUMYILECTBA KOMaHIHON
" WHJIMBUIyaJIbHON
paboThI;

- MPUHUMATH e
COBMECTHOM JIeSITeIbHOCTH,
OpPTaHU30BHIBATh u
KOOPAWHHUPOBATh JEHCTBUS
o ee JIOCTHYKECHUIO:
COCTaBJISATh MJIaH JASUCTBHUM,
pacnpenensaTte  poad ¢
Y4ETOM MHEHUU
YYaCTHUKOB 00CYyKIaTh
pe3yAbTATHI COBMECTHOU
paboThI;

- KOOpAMHHUPOBATH u
BBIIOJHATH ~ paboTy B
YCIOBUSIX peasibHOro,
BUPTYAJILHOTO u
KOMOMHHPOBAHHOTO
B3aNMMOJICHCTBHS,

- OCYILECTBIISITH
MTO3UTHUBHOE
CTpaTernyecKkoe IOBEIECHUE
B Pa3IMYHBIX CHUTYaLUsX,
MPOSBIATH TBOPUYECTBO U
BOOOpaXKCHHE, OBITh
MHULUATUBHBIM.
Osnanenue
YHHUBEPCAIbHBIMU
PeryisaTUBHBIMU
JNEUCTBUSIMU:

COOBITHE, BEPOSTHOCTH CIIy4aifHOTO
COOBITHS; yYMETh BBIUHCIIATD
BEPOSTHOCTb C  MCIOJIb30BAHUEM
rpadu4ecKux MEeTOJO0B; INPUMEHATh
bopMyIIBl CITOXKEHUS U YMHOXKCHHS
BEPOSATHOCTEN, KOMOMHaTOpHbIE
GdaxkTel M (QOPMYNBl NPH PpEIICHUH
3aJa4y;  OLEHMBATh  BEPOSTHOCTH
pealbHBIX COOBITUH; 3HAKOMCTBO CO
CllyyallHbIMHM BEJIMYMHAMHU; yMEHHE

IPUBOAUTHL IIPUMEPHL IIPOSABIICHUS
3aKOHa O0NBIINX qrcen B
MIPUPOIHBIX u 00IIeCTBEHHBIX
SABJICHUAX,

- yMeThb CBOOOJHO ONEPUPOBAThH
IIOHATUAMMU. CTCIICHb C T CJIBIM

IIOKA3aTelleM, KOPEHb HaTypallbHON
CTETIEHH, CTENEeHb C PalMOHAJIBHBIM
IIOKa3aTelleM, CTEIEHb c
JIEHCTBUTENILHBIM  (BEIIECTBCHHBIM)
mokaszareneMm, Jiorapudpm  YHCIa,
CHHYC, KOCHHYC " TaHT'€HC
IIPOU3BOJIBHOTO YNCIIA;

- yMeThb CBOOOJHO OIEPHPOBATH
MOHATUAMU:  Tpaduk  QyHKIUH,
oOpatHass (QyHKIWSA, KOMITO3HIIHS
byHKIMA,  TWHEHHas — QyHKIMSA,

KBaZipaTUyHast (DYHKIHS, CTETeHHas
GyHKIMS C [elbIM  [TOKa3aTeleM,
TPUTOHOMETPUYECKUE ¢GbyHKINH,
oOpaTHbIe TPUTOHOMETPUYECKUE
byHKINH, MOKa3aTeNIbHAs u
norapudmudeckas (yHKIUU; YMETh
CTPOHTH rpaduku GbyHKIHA,
BBITTOJTHATD npeoOpa3zoBaHus
rpadukoB (HyHKITHIA;

- yYMETh UCIONB30BaTh Tpaduku
(byHKIUI U1 U3ydeHHsI TPOLIECCOB U
3aBHCUMOCTEH TpU PEUICHUU 337134
U3 IpYTUX y4eOHBIX MPEIMETOB U U3
peanbHOI KHU3HU; BBIPAKATh
dopMynaMi  3aBUCHMOCTH  MEXIY
BEIIMYMHAMU;

- CBOOOJHO OIEepUPOBAThH
MNOHSATHSIMU: YETHOCTh  (YHKLUH,
NEPUOUYHOCTD byHKIUH,
OrpaHMYEHHOCTh byHKIUH,
MOHOTOHHOCTb ()YHKIIUHU, IKCTPEMYM
byHKIUH, HaunOoJbIIee U
HaMMEHbIIIee 3HAYCHUs (YHKIUU Ha
NPOMEXKYTKE; yYMETh  MPOBOJUTH
uccleoBaHne QyHKIINH;

- YMETb HCIIONb30BAaTh CBOKMCTBA H
rpadpukn  QyHKIMI Ui perieHus
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ypaBHEHUH, HEPABEHCTB W 3aJay C
rapaMeTpamu; n3o0paxxkarb  Ha
KOOPAMHATHON ILUIOCKOCTH
MHOXKECTBA DEIICHUN ypaBHEHHUI,
HEPABEHCTB U UX CUCTEM

OK 05. OcymecTBisiTh
YCTHYIO U IIHCbMEHHYIO
KOMMYHHKAIIHIO HA
rOCyapCTBEHHOM $I3bIKE
Poccuiickoit @enepannu
C y4eToM 0cOOeHHOCTEH
COIIMAIEHOTO U
KYJIbTYPHOTO KOHTEKCTa

B obnactu screTmueckoro
BOCIIMTAHUS:

- 9CTETHUYECKOE OTHOIIECHUE
K MHUpY, BKIIIOUYasi 3CTETHKY
ObITa, HAy4YHOrO u
TEXHUYECKOTO TBOPYECTBA,
cropra, Tpyaa u
00IIIeCTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH
BOCIIPUHUMATH  Pa3IUIHbBIE
BUJIbI UCKYCCTBA, TPAIUIIUU
W TBOPYECTBO CBOEro W
JPYTUX HApOJIOB, OIIYIATh
SMOIMOHAIILHOE
BO3JECMCTBHE UCKYCCTBA;

- yOeXKIEHHOCTh B
3HAYUMOCTH ISl JIMIHOCTH
u obmecTBa
OTEYECTBEHHOTO u
MHPOBOT'O HCKYCCTBA,
STHUYECKHX  KYJIbTYpPHBIX
TpaguUUi W HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTh K
CaMOBBIPAKEHUIO B PA3HBIX
BHJIAX HCKYCCTBa,
CTpeMJICHHE MIPOSIBIIATH
Ka4yecTBa TBOPYECKOMN
JUYHOCTH;

OBnanenue
YHUBEPCAITbHBIMU
KOMMYHHUKATHBHBIMU
JNEUCTBUSIMU:

a) obmieHue:

- OCYIIECTBIIATh
KOMMYHHMKAIlUd BO  BCEX
chepax KU3HHU;

- pacro3HaBaTtb
HeBepOaTbHbIE cpexacTsa
o01eHu s, MMOHUMATh
3Ha4YEeHUE COLMAITBHBIX
3HAKOB, pacrio3HaBath
MPEIOCHUTKA
KOH(DJIUKTHBIX CUTyalluil M
CMSIT4aTh KOH(MIUKTHI;

- pa3BepHYTO U JIOTHYHO
u3aratb  CBOIO  TOYKY
3peHUsl C HCHOJb30BAaHUEM

- YMETh ONEPHUPOBATh MOHATUSIMH:
cpenHee apudMeTHIecKoe, MeIraHa,
HauOoIbIIee u HanMEHbIIIee
3HAYCHUs,  pa3Max, JHUCIepcus,
CTaH/IaPTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; yMEHUE W3BJIEKATD,
UHTEPIPETHPOBATh  WH(POPMAIHIO,
Npe/ICTaBICHHYI0 B Talnumax, Ha
Juarpammax, rpagukax,
OTpaXalolIyl0 CBOMCTBA pealbHBIX
MPOLIECCOB U SIBJICHUI; MPE/ICTABIIATH
UH(OPMAITUIO ¢ TIOMOIIBIO TaOIHIl U
Jarpamm; HCCIIeIOBATh
CTaTUCTUYECCKUE JAHHBIC, B TOM
YKCIIe ¢ MPUMEHEHHEM TpaprueCKIX
METOJIOB M JJICKTPOHHBIX CPEJICTB;

- yMEThb OIEPUPOBATh MOHATHSIMHU:

TOUKa, npsiMas, TJIOCKOCTb,
IPOCTPAHCTBO, JBYTPaHHBIA yrod,
CKPEILMBAOIINECS IpsIMBIE,
NapauIeIbHOCTh "
NEPIEHIUKYIAPHOCTh  HPSIMBIX U

IUIOCKOCTEH, YroJl MEXAy IPSIMBIMHU,
YroJI MeXy NMPSMOM U IJIOCKOCTBIO,
yroiu MEXY IIJIOCKOCTSIMH,
paccTosiHUuE OT TOYKH JI0 IJIOCKOCTH,
paccTosHue  MEXAY  NPSMBIMH,
paccTosHUE MEXKAY IIOCKOCTSAMU;

- YMETh HCIONb30BATh NPU PELICHUH
3a1a4 U3y4eHHbIe (PaKTHl U TEOPEMBI
IUIAHUMETPUM; YMEHHUE OLEHUBAaTh
pa3Mepsl OOBEKTOB  OKPY>KAIOILEro
Mupa
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SA3BIKOBBIX CPCICTB

[1K 1.2. Opranu3oBbIBaTH,
11 KOHTPOJIMPOBATh
BBITTOJIHEHHE TOPHO-
[10/IrOTOBUTEIbHBIX U
BCIIOMOTaTeIbHBIX paboT
[IpU OJ3€MHOM 100bIYE
M10JIE3HBIX UCKOIIAEMBbIX.

B 4acTH TPYZOBOTO
BOCITUTAHHSL:

- TOTOBHOCTH K Tpyay,
0CO3HAHHE LEHHOCTH
TPYI0JIIOOUSI, - UHTEpPEC K
pa3IMYHBIM cdepam
npoecCuoHaIbHON

JIeATEIIHFHOCTH, CBSI3aHHBIM
C MaTeMaTUKOM u eé

MIPHIIOKCHUSIMH,
-yMeHHe COBepIIaTh
OCO3HAHHBII BBIOOD
Oynymeil mnpodeccun u
pealn30BHIBATH
COOCTBEHHBIE JKU3HEHHBIC
TIJTaHBI,

-TOTOBHOCTH u
CIOCOOHOCTh K
MaTeMaTH4YeCKOMY
00pazoBaHUIO u
caM000pa30BaHMIO Ha

NPOTSHKEHUHU BCEH )KU3HH,
-TOTOBHOCTb K AKTHBHOMY
YY4acTHI0O B PEIICHUHU
IPaKTUYECKUX 3a1a4
MaTeMaTUYECKOU
HaIlpaBJIECHHOCTH;
OBnanenue
YHUBEPCAITbHBIMU
yaeOHBIMHU
MI03HABATEILHBIMHU
JNEUCTBUSIMU:

a) 0a30BbIC
HCCIIEI0BATENIbCKUE
IIEUCTBUA:

- HCHOJIb30BaTh BOIPOCHI
KaK  HCCIEIOBaTEIbCKUN
MHCTPYMEHT MO3HAHMS,
(hopMynupoBaTh BOMPOCHI,
¢bukcupyromue
IpOTUBOpEUHE, MpobdiIemy,
YCTaHaBJIMBATh UCKOMOE U
JTAaHHOE, dbopMupoBaTh
TUIIOTE3Y,
apryMeHTHUPOBaTh
MO3UIINI0, MHEHUE;
- MPOBOJIUTH
CaMOCTOSITEILHO

CBOIO

- CBOOOJHO OIIepUpPOBATH
HNOHATUSIMH: PAIlIOHAIEHOE YHCIIO,
OeckoHEeuHas nepuoanYecKas
Jpo0b, IPOLEHTHI,
UppanroHaILHOE YHCJIO,
MHOXECTBA  pAllMOHAIBHBIX U
NCHCTBUTENFHBIX YHUCEN, MOJYJIb
JNEUCTBUTEILHOTO qHCIa;

MPUMEHSITH APOOU ¥ TIPOTICHTHI JIIS
pelIeHHusT TPHUKIAIHBIX 33734 W3
pa3JIMUHBIX OTpAciied 3HAHUM H
peaTbHOW  KW3HU;  TPHUMCHSTH
pHUOIKEHHBIC BBIYHCIICHUS,
MpaBWJIa OKPYTJICHUS, MPUKHUIKY H
OLIEHKY pE3yJIbTaTa BBIYMCIICHHI;
CBOOOJIHO OTIEpUPOBAThH MOHATHEM:
CTeNEeHb C IIeJIbIM TIOKa3aTelieM,
UCTIOJIb30BaTh IO TXO JIATITY IO
dopMy 3amucu  JIEHCTBUTENIbHBIX
YHCcell Ui PelICHUs MPaAKTUYECKUX
3aJa4 U TpEeACTaBlICHUS TaHHBIX;
CBOOOJIHO OTEPUPOBAThH MOHSATHEM:
apudMeTHIECKUMA KOpPEHb
HaTypaJbHOW CTETEeHH;,; CBOOOJIHO
OTIEpUPOBATH MOHITHEM: CTENEHB C

panroOHAIBLHBIM HIOKa3aresneM;
cBOOOTHO OTIEPHPOBATH
HNOHATUSIMH:  JlorapudM  duCIa,
JNECATUYHbIE W HaTypajbHbIC
JorapudMel; CBOOOJTHO
OTIEPUPOBATh TOHATUSMHU: CHUHYC,
KOCHHYC, TaHI'CHC, KOTaHTCHC
YHCIIOBOTO apryMeHTa;
OTIEPUPOBATH TIOHSTHUSIMH
apKCHHYC, APKKOCHUHYC u
APKTaHTCHC YMCIIOBOTO apryMEHTa;
- CBOOOTHO OTIEPUPOBATH

NOHATHSIMU: HATYypaJIbHOE U LIEJIOE
YKCII0, MHOXKECTBA HATYpPAJIbHBIX U
LEeNbIX  YHCEN,  MCIOJIb30BaTh
OPU3HAKA  JIEJIMMOCTH  LEJBIX
gyucen, HO/[ u HOK narypanbnbIx
qyucen Ul peuleHus  3ajad,
OPUMEHTh anroput™m EBxinna;
CBOOOJTHO ONEPUPOBATh IMOHITHEM
OCTaTKa IO MOAYJIIO, 3allHCHIBAaTh
HaTypaJIbHbIE YHUCJIa B PA3JIMYHBIX
MO3UIIMOHHBIX cUCTEMax
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CILIAHUPOBAHHBIN
SKCIIEPUMEHT,
HCCIICIOBAaHHUC o
YCTaHOBJICHUIO
0COOCHHOCTEH
MaTEeMaTU4ECKOIO
00BbEKTA,
npoiiecca,
3aBUCHUMOCTEH
00BEKTaMU,
MpoIIeccamu;
- CaMOCTOSATEILHO
(dbopmMynupoBaTth
00001IeHUsT ¥ BBEIBOJLI 110
pe3ynbTaTam
IIPOBEIEHHOTO
HaOJIIOICHN,
HCCIEIOBAHNs, OLICHUBATH
JIOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJIbTATOB,
BBIBOJIOB M 0000IICHHIA;

SIBIICHHS,
BBISIBIICHUIO
MEXKITY
SIBIICHUSIMU,

- MIPOTHO3UPOBATH
BO3MOIKHOE pazBUTHE
nporiecca, a TaKxe
BBIJIBUTATh
MPEAMNOJIOKEHUSI O  €ro
pa3BUTUH B HOBBIX
YCIIOBHSIX;

0) COBMeECTHas
JESATEeIIbHOCTb:

- MTOHUMATh u
HCIIOJIb30BAaTh
MIPEUMYIIECTBA
KOMaHJIHOU u

UHIMBUIYAJILHOH PabOTHI
NpU  PEUICHUH YYEOHBIX
3aja4, NPUHUMATH IIEJNIb
COBMECTHOM
JIEATEILHOCTH,
IUTAHUPOBATh
OpraHM3aIui0 COBMECTHOMN
paboThI, pacnpenensrb
BUJIBI pabor,
JOTOBApUBATHCA,
oOCcyKJmaTh  Mpolecc U
pe3yabTaT paboTHl,
000011aTh MHCHUS
HECKOJbKHUX JIFOACH;

- y4acTBOBATh B
TPYIIIOBBIX dbopmax
paboThI (o6cyxaenus,
oOMeH MHCHUH,

CUHUCJICHUS,; cB0O0OIHO
OIEpPUPOBATH MOHATHUSIMU:
KOMIUIEKCHOE YHCI0 M MHOYKECTBO
KOMIUIEKCHBIX qHcell,
HpeI[CTaBJISITB KOMIIJICKCHBIC YHCJIa

B anredpanuecKkou u
TPUTOHOMETPHUYECKOU bopwme,
BBIIOJIHATH apupmeTnIecKue

oTiepanuy ¢ HIMU U H300paxxaTh Ha
KOOPJWHATHOM MJIOCKOCTH;

- cBOOOJHO OTIepUpPOBATH
OCHOBHBIMHU MOHSATUAMHU
CTEpEOMETPUHN TIPU PELIECHUH 3a]1a4
U TPOBEJIECHUU MaTEeMaTHYECKUX

pacCyXICHHUI; MIPUMEHSTh
AKCHOMBI CTEPEOMETPUH "
CIICJICTBUS M3 HUX TPH PEIICHUH
TeOMETPHIECKUX 3azay;
KJIacCU(DUITPOBATH B3aMMHOE
pacnosoxeHue MIPSIMBIX B
MPOCTPAHCTBE,  IUIOCKOCTEH B
MIPOCTPAHCTBE, TIPSIMBIX "
IJIOCKOCTEHl B TPOCTPAHCTBE;
CBOOOJTHO OTIEPUPOBATH

MOHSTHSIMH, CBSI3aHHBIMHU C YIJIaMH
B NIPOCTPAHCTBE: MEXKIY MPSIMBIMHU
B TIIPOCTPAHCTBE, MEXKIY NPSIMOH M
IIOCKOCTBIO; CcBOOOIHO
OTICpUPOBATH MTOHATHAMH,
CBSI3aHHBIMH C MHOTOTPaHHHKAMH;
CBOOOJIHO pacro3HaBaTh OCHOBHBIC
BHUJBI MHOTOI'PAHHHUKOB (ITPU3Ma,

nMpaMua, HPSMOYTOJIbHBIN
napauieJenumnes, Ky0);
K1accuuIpoBaTh

MHOTOTPaHHHKH, BBIOHpast
OCHOBaHHSI JUIA KJIacCU(UKAILINY;
CBOOOTHO OIIepUpOBATh
HOHATHSAMH, CBSI3aHHBIMHU C
CEYCHUEM MHOTOTPaHHHKOB
IUIOCKOCTBIO; BBITIOJTHSTH
napajjenbHoe, IEeHTpajlbHOe U
OPTOTOHAJIbHOE  MPOEKTHUPOBAHUE
¢uryp Ha IJIOCKOCTb, BBINOJIHATD
U300paKeHUs ¢buryp Ha
IUIOCKOCTH;  CTPOMUTh  CEYEHUS
MHOTOI'PaHHHKOB pa3IuYHbIMU

METOJJaMH, BBITIOJIHATH (BBIHOCHBIE)
IUIOCKUE YEepTEeKU U3 PUCYHKOB
OPOCTBIX OOBEMHBIX (UTYp: BHJ
CBEpXY, COOKY, CHHU3Y; BBIUYUCISATH
TUIOIIA U HOBEPXHOCTEH
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«MO3TOBBIE IITYPMBI» U
WHbIE), BBIMIOJHATH CBOIO
4acTb paboThI u
KOOPJMHHUPOBATh CBOU
JNEUCTBHSL € JIPYTUMH
YJI€HaMH KOMaH/IbI,
OLICHUBATh Ka4yeCTBO
CBOEro BKJIaJa B 00U
OPOAYKT TIO KPHUTEPHUSM,
chopMyITUPOBAHHBIM
Y4aCTHUKAMH
B3aMMO/ICHCTBHS.
Osnanienue
YHUBEPCATbHBIMU
peryiaaTUBHBIMU
JEACTBUAMM:

B) CaMOOPTaHM3ALU:

- COCTaBJISITH TUTaH,
aJITOPUTM pELLIECHUs 3a1a4u,
- BBIOHPAThH croco6
pelueHus c ya€ToM
AMEIONNXCS  PEeCypcoB U
COOCTBEHHBIX
BO3MOXKHOCTEH,

- apryMeHTHpOBaTb U
KOPPEKTUPOBAaTh BapUAHTHI
peuIeHnii ¢ y4€TOM HOBOU
nHbOopMaIIu.

MHOTI'OI'DAHHUKOB (mpusma,
NUpaMyU/Ia), TEOMETPUIECKUX TEJ C
npuMeHeHHeM (GopMyi; CBOOOIHO
OTIEpUPOBATH HOHSATHSIMHU:
CUMMETpPHsi B IPOCTPAHCTBE,
LIEHTD, 0Ch U TUTOCKOCTb
CUMMETpPHH,  IIGHTpP, OCb |
IUIOCKOCTh  CUMMETPUH  (DUTYPHI;
CBOOOJHO OIIEpUpPOBATH
HNOHATUSIMH,  COOTBETCTBYIOIIUMHU
BEKTOpaM ®  KOOpJAWHATaM B
IPOCTPAHCTBE; BBITIOJTHATH
NeWCTBUSL HAJ BEKTOPAaMH; peIlaTh
3a1auu Ha JI0Ka3aTeIbCTBO
MaTeMaTHYeCKUX OTHONICHWH U
HaXOXKJCHUE TeOMETPUIECKUX
BEIMYMH, TPUMEHSS HW3BECTHHIE
METOTBI npu peIIeHu
MaTeMaTHIEeCKUX 3a1a4
TIOBBIIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH; IPUMEHSTh
poCTeIne [IPOrpaMMHBIE
cpeacTBa u JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU
peLeHnH CTEPEOMETPUIECKUX
3ajay; U3BJICKATh,
peoOpa3oBHIBATH "
UHTEPIPETHPOBATh HH(POPMALUIO O
IPOCTPAaHCTBEHHBIX

reOMEeTPUYECKUX ¢urypax,
IpPEJCTABICHHYIO Ha uepTexax Hu
PHUCYHKaX; IPUMEHSATh MOITy4YeHHbIE
3HAHUS Ha IPAKTUKE: CPABHUBAThH U
aHaAJIM3UPOBATh peabHble
CUTyalluH, NPUMEHATh H3y4YCHHBIE

NOHATUS B Ipollecce  IOUCKa
peLieHuUsI MaTeMaTHYECKU
chopMynTupoBaHHONW  MPOOIEMBL,

MOJICIIUPOBATh PEabHBIC CUTYALHH
Ha SI3bIKE F€OMETPHHU, HCCIIEIOBATh
HOCTPOCHHbIC MOJIeIN c
UCIIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATHH W TeopeM, ammapara
anreOppl, pemaTth MpPaKTHYECKUE
3aJ1a4yM, CBSI3aHHBIE C HAXOKICHUEM
TE€OMETPUYECKUX BEIHYHH; HMEThH
IpeACTaBIeHUsT 00  OCHOBHBIX
JTamax pa3BHTUS TEOMETPUH Kak
cocTaBHOW uacth  (yHAaMeHTa
pa3BHUTHUS TEXHOJIOTHUH;

- cBOOOTHO OTIepHPOBATH
HOHSTHSMH, CBSI3aHHBIMU C
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UWIAHAPUYECKON, KOHUYECKOM U
chepuueckoi MOBEPXHOCTSIMH,
0O0BSCHATH Croco0bI
MIOJTY4EHUS ;0TICpUPOBATH
MOHSTHSIMH, CBSI3aHHBIMU C TEJIAMHU
BpAIICHUS: IIWIMHIPOM, KOHYCOM,
chepoit u 1IAPOM;pacro3HaBAThH
Tena BpameHus (MHIUHAP, KOHYC,
chepa u 1map) u OOBACHATH
CIoCcoObI HOJTyYEHUS TeN
BPAIICHUS;KJIACCU(PUITUPOBATH
B3aMMHO€ PACTOJIOKEHHE CPepsl U
TUTOCKOCTH;BBIYUCIISITh  BEITUIHHBI
9JIEMEHTOB MHOTOTPAaHHUKOB U TEJ
BpallCHUs, OOBEMBI W TUIOIIATU
MOBEPXHOCTEH MHOTOTPAaHHUKOB M
TeT BpAIICHUS, TE€OMETPHUCCKUX

TEJI C MMPUMEHCHUEM
dbopMyiT;,CBOOOTHO  ONEPUPOBATH
IOHATHUAMU, CBsSI3aHHBIMU C

KOMOHMHAIMSMK TeJ BpalIeHUS |
MHOTOTPAaHHUKOB: MHOTOTPAHHUK,
BIMCAHHBIA B c(hepy W OTTMCAHHBIN
okoJ10 cdepsl, chepa, BIUCaHHAS B
MHOTOTPaHHUK WA TEJo
BpaIlCHHS, BBIYHUCIISITh
COOTHOIICHUSI MEXJY IJIONIAaIIMHU
MOBEPXHOCTEH u 00bEMaMu
NOJOOHBIX  TeT; n300paxarb
u3ydaemble (UTYpBI, BBITOJIHATH
(BBIHOCHBIC) TIJIOCKHE UYEPTEHKH W3
PHCYHKOB  TIPOCTBIX  OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y,
CTPOWTH CCUCHHS TeNl BpAIICHUS;
U3BJIICKaTh, WHTEPIPETHPOBATH U
npeoOpazoBbIBaTh MH(GOPMAIHIO O
NPOCTPAHCTBEHHBIX

TFEOMETPUICCKUX durypax,
NPE/JCTABJICHHYI0 Ha YepTekKax |
PHCYHKaX; CBOOOJHO OIIEPHPOBATH
MIOHSATUEM BEKTOP B MPOCTPAHCTRE;

BBITIOJIHATH onecpanuunu Hazx
BCKTOpaMH; 3a/laBaTb IIJIOCKOCTb
YpaBHCHHEM B I[eKapTOBOﬁ

CHUCTEMC KOOpAWHAT;, peuaTrb
TCOMETPUUCCKUC 3agaquu Ha
BBIYHCIICHUC YIJioB MCKIAY
MMpAMBbIMHA n IIJIOCKOCTAMU,
BBIYHCIICHHUC paCCTOHHI/Iﬁ OT TOYKH
J0 IINIOCKOCTH, B IICJIIOM, Ha
MMPUMCHCHUC BCKTOPHO-
KOOPAWHATHOI'O METOJa IIpr
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pelieHuu; cBoOOJHO ONEepUpPOBATH
MMOHATHSIMH, CBSI3aHHBIMU c
JBU)KEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA OBH)KCHHUM; BBIIOJIHSITH
M300paKEHUS] MHOTOTPAHHUKOM M
TEJl BPALCHHS MPU NapaIeIbHOM

IepeHoce, LIEHTPAJIbHON
CUMMETpPUH, 3epKaIbHOU
CUMMETPUHU, TIPU TIOBOPOTE BOKPYT
IIPSIMON, npeoOpazoBaHus
nojao6us; CTPOUTh ceueHus

MHOTOTPaHHUKOB U TEJ BPAICHMUS:
CEUEHHUs IWIMHIpA (MapajijiesIbHO
U NIEPIEHIUKYISPHO OCH), CEUCHUS
KOHyca (mapajuieIbHOEe OCHOBaHHIO
U TPOXOJslIee 4Yepe3 BEPLINHY),
CeUeHHs  IIapa; HCHOJIb30BaTh
METOJbl  IMOCTPOCHHSI CEUYECHHM:
METO/]I CJIe/I0B, METO]] BHYTPEHHET O
MIPOEKTUPOBAHMSI, METO/J] MEpeHoca
CEeKyIel IUIOCKOCTH; JI0Ka3bIBATh
FEOMETPUYECKUE  YTBEPXKICHHUS;

PUMEHSITh TeOMETPUYCCKUE
(bakThI TUTSt peIIeHus
CTEPEOMETPUICCKHX 3ajay,
MPEIOIararoInuX HECKOJIBKO

[IarOB PEIICHHS, €CIU YCIOBUS
NPUMEHEHHs 3a/laHbl B SIBHOW U
HesiBHOW (hopMme; pemiath 3agadu
Ha JI0Ka3aTeIbCTBO
MaTeMaTUYeCKUX OTHOIICHUH U
HaXOXKJICHUE TE€OMETPHUCCKUX
BEJIMYWH; PUMEHSTh
pOTpaMMHEIC cpexncTsa u
JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI npu pelieHun
CTEPEOMETPUUYCCKHIX 3ajauy;
NPUMEHSTh TOJIydCHHBIE 3HAHUS
Ha NPaKTUKE: CpaBHUBATh,
aHAJIM3UPOBaTh W OIICHHMBATh
peajbHbIE CUTYallUH, TNPUMEHSTh
U3YYCHHbIE TIOHATHUS, TEOPEMBI,
CBONMCTBa B IIpolecce IMOHCKa
peleHus MaTeMaTHYeCKU
chopMynTUpOBaHHONW  MPOOIEMBI,
MOJIETTUPOBAThH peanbHbIe
CUTyalluu Ha S3bIKE TEOMETPHH,
UCCIIeIOBATh MOCTPOCHHBIE
MOJIETHN c HCIOJB30BaHUEM
FEOMETPUYECKUX  TOHITHA U
TeopeM,  ammapata  anreopsl,
pemarh MpakTUYEeCKHe 3ajayd,
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CBS3aHHbIE c HaXO0KJICHUEM
FEOMETPUYECKHUX BEIIMYUH; HMETh
NPEJICTaBICHUS 00  OCHOBHBIX
JTanax pa3BUTHS TEOMETPUH Kak
COCTaBHOW dacTu (yHAaMeHTa
pa3BUTHUS TEXHOJIOTUM.

4.2. CTpyKTypa W NpHMepHOe CcoJep:KaHue OLEHOYHBbIX MaTepHAaJIOB

NI NPOMEKYTOYHOH
«MaremaTuka»

arrecTalMd MmO y4eOHOMY TmpeaMerTy

[IpomesxyTouHO#l arrectanueid mo ydyeOHOMY mnpeamery «MaTtemaTuka
ABIIETCS dK3aMeH. [ mpoBeneHMs dK3aMeHa pa3pabaThIBarOTCsl KOHTPOJIBHO-

OLCHOYHBIC CPCACTBA.

DK3aMeH OPUCHTUPOBAH HA MHCBMCHHYIO (bOpMy MPOBCACHUA, KOTOpAss BKIIKOYACT

IMMCBMCHHOC PCIICHUC 3a1a4U.

Ha BrInosHeHne MMCcbMEHHOM BKSaMGHaHHOHHOﬁ pa6OTI)I 110 MaT€MAaTHUKEC NacCTCA 4

acTpoHOMUYECKHX yaca (240 MUHYT).

Dk3aMeHalmoHHas pabora coctouT u3 10 3amanuid.
[Ipu BBIMONHEHUU 3aJaHUl TpeOyeTcs MPEICTaBUTh XOJ PEIICHUS U yKaszaTh

HOHy‘{GHHBIﬁ OTBCT.

[TpumepHbIi IEpedeHb BOMPOCOB (T€M) JJI MOATOTOBKU K 9K3aMEHY:

| cemecTp

Onpenenenue MOIyJsl yncia

AW

VYMHOXKEHHUE U ACICHHNC KOMIIJICKCHBIX YHCCJI

o 0

OrnpeneneHue UenblX U paluOHAIbHbIX, 1MCTBUTEIbHBIX YA CEN
Omnpenenenue npoueHTa. Haxox1eHre NpoueHTa OT Yucia, YUCIIa 1O MPOLEHTY

OHpGI{GJ’IeHI/Ie KOMILIEKCHOTO yrcna. CII0)KEeHNE KOMIIJICKCHBIX YHCE]I.

['eomeTprueckoe npecTaBICHUE KOMIUIEKCHBIX YHCEN
Onpenenenue paguaHHON MephI yIiia, CUHyca, KOCUHYyca, TAHT'€HCa U

KOTaHI'CHCA 4HucCiia. BpamaTenLHoe JABHMOKCHMUC. YucnoBas OKPYKHOCTD

7. 3HaveHHs TPUTOHOMETpUYECKUX QyHKIUi 11t yrioB 30°, 45°, 60°, 90°

8. Jloxa3aTenbCTBO OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKAECCTB, GOPMYII

IMPUBCACHHA.

9. 3amuck Ghopmys cuHyca U KOCHHYCa IBOWHOTO yria; (OpMys MOTOBUHHOTO

yria

10.3anucky popMyn cuHyca, KOCHHYCA M TAHTEHCA CYMMBI U Pa3HOCTH JIBYX YTJIOB

11.TIpeobpazoBanusi CyMMbI TPUTOHOMETPUYECKUX (PYHKIIUMA B IPOU3BEICHUE U

MpOU3BeICHUS] B CYMMY. BhipakeHre TpUuroHoMeTpuyeckux pyHKuuii uepes

TAaHI'CHC IIOJJOBMHHOI'O aprymecHTa
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12.®yHkus y = SiN X Uy = c0S X, UX OCHOBHBIE CBOICcTBa U rpaduku. OyHKIUM
y =10 X, y = ctg X, ux cBOWCTBa U rpapuku

13.Omnpenenenne apkcuHyca, apKKOCHHYCa, apKTaHTeHca uncia. Pemenne
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUI

14.Pemenue npoCcTEeHIINX TPUTOHOMETPUUECKUX HEPABEHCTB

15.Onpenenenue pyHKIUU, €€ 00TACTU OMPEICTICHHUS] 1 MHOKECTBA 3HAUCHUH;
rpaduka ¢pynkuuu. [loctpoenue rpadukoB GyHKUMN, 3aJaHHBIX PA3TUYHBIMUA
criocobaMu

16.3amuce cBOWCTB (DYHKIIMK: MOHOTOHHOCTD, YETHOCTh, HEUETHOCTH,
OTPaHUYCHHOCTH, IEPUOTUIHOCTH. HaxoKIeHNe MPOMEKYTKOB BO3pACTAHHS U
yOBbIBaHMsI, HANOOJBIIETO U HAUMEHBIIIETO 3HAYCHHSI, TOUEK dIKCTpeMyMa

17.0Onpenenenue odbpatHbix GyHkuuii. Haxoxxnenue obnactu onpeneaeHus u
oOnacTu 3HadeHuit ooparnon pynkuuu. [loctpoenue rpaduka odpaTHO
byHKIIIHN

18.IIpeobpazoBanue rpadukoB. Pemenue ypaBHeHu rpaguueckum criocoOoM.
Pemenue HepaBeHCTB rpaduueckiuM criocoooMm.

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

20.ITpeoOpa3zoBaHue UppallMOHAIBHBIX BhIpaKEHUHN. Briunciienne KopHs u3
KOMIUIEKCHOT'O Yncia

21.0Onpenenenue jorapudma, AECITUYHOIO U HATYypaJbHOTO Jorapudma. 3anuch
OCHOBHOTO Jorapupmuueckoro Toxaecrsa. Colicta jorapupmos. [lepexon k
HOBOMY OCHOBAHHIO

22.Omnpenenenne ¢pyakunn. Haxoxnenue 3nadenuii pynkiuu. [Toctpoenue
rpadMKOB JIMHEHHOM, KBaJipaTUYHON (DYHKITUN

23.TlokazarenpHas QyHkIus, ee cBoiicTBa [locTpoeHue rpadguka mokazareIbHOM
byHKIMHN

24 Jlorapudmuyeckas QpyHkius, ee cBoiicTBa. [locTpoenue rpagukos
norapupMudecKux ¢yHKIIANA

25.Tloka3aTenbHble YpaBHEHMsI, HEpaBeHCTBA. PelieHre pa3anyHbIX BUIAOB
MOKa3aTeNIbHbIX YPaBHEHUH, HEPABEHCTB, CUCTEM

26.Jlorapudmuyeckre ypaBHeHUs, HepaBeHCTBA. CHCTEMBI JTIOTapUPMUIECKUX
ypaBHEHUI. AJTOPUTM PELICHUS JIOTapUPMUIECKIX HEPABEHCTB

Il cemecTp

1. PacnosiokeHue MpsSMbIX U TUIOCKOCTEH B MMPOCTPAHCTBE

2. [lapammensHOCTH MPSAMBIX B IPOCTPAHCTBE. [lapamienbHOCTh IPSIMOM U
IJTIOCKOCTH

3. TlapamrenbHOCTh TIOCKOCTEH
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4. Ky0 u ero ceueHus. Yroa Mexay ABYMs NPAMBIMUA. YTOJ MEXAY IPSIMOU U
IJI0CKOCTBIO
5. IlepneHauKyasIpHOCTD MPSMBIX B MpOCTpaHcTBe. [lepneHauKynsipHOCTh
IIPSIMOU U IIJIOCKOCTH
6. Teopema o Tpex neprneHauKyspax. J[Byrpansblil yrod.
[TepnieHIUKYJISIPHOCTH THIOCKOCTEN
7. OrmpezneneHne OCHOBHBIX NOHATHI KOMOMHATOPUKU: IEPECTAHOBKU, COUECTAHNUS,
pa3MeleHus
8. 3agauM Ha MOACYET YKCIa pa3MEeIleHU, IEPECTaHOBOK, COUETaHUN
9. 3anuck popmysnel buHOMa HeloTOHA. AHATU3 CBOMCTB OMHOMUHAIBHBIX
K03 HUIIMEHTOB
10.CgoiicTBa OuHOMUHANBHBIX KO3 uienToB. Tpeyronbuuk [lackans
11. JlexapToBa cucTeMa KOOPAMHAT Ha MI0CKOCTH. OnpeienieHre BeKTopa, MOy
BEKTOpa
12.PaBeHcTBO BeKTOpOB. ClI0’KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha YUCIIO
13.Pa3noxxeHue BeKTopa 1o HampasieHusM. OnpeneneHue yria Mex1y IByMs
BEKTOpaMu
14.BerunciieHne KOOpAUHAT BEKTOPA, CKAJISIPHOTO MPOU3BEICHNUS BEKTOPOB
15.Pa3noxxeHue BEKTOpa 1Mo KOOpAMHATHRIM BeKTOpaM. Beenenue dhopmysbi
PACCTOSIHUS MEXKTY ABYMs TOUYKAMHU
16.BriBo/ ypaBHEHHH cephl, TUIOCKOCTH U TIPSIMOI
17.0npenenenre MHOTOIpaHHUKA U €70 OCHOBHBIX 3J1€EMEHTOB. OmnpeieieHue u
MOCTPOECHHUE MPSIMOM U HAKJIOHHOM mpu3Mbl. OrnpenesieHue npaBuiIbHON
IPU3MBI
18.Omnpenenenue u MoCTpoeHUE Mapajuiesienuneaa, Kyoa
19.CummeTpuu B kyOe, B apajiesnenurneae, B npusMe u nupamuse. [locrpoenne
cedeHwus Ky0a, MPU3MbI U TTUPAMHUIBI
20.0Ompenenenne u MOCTPOSHUE TUPAMHUIBI, TPABUIILHON MUPAMUIBI YCEUCHHON
NUpaMUIbl, TETPAdIpa
21.1IpaBunbsHbie MHOTOTpaHHUKH. [IpeacTaBieHne o mpaBUIbLHBIX
MHOTOTpaHHUKax (TeTpasap, KyO, OKTa’aAp, JOAEKa3P U UKOCASIP)
22.0Omnpenenenne u rpadguaeckoe n3o0paxenue: chepsl, IeHTpa chepsol, paguyca
chepsl, Tuamerpa cepbl
23.0Omnpenenenne u rpaguueckoe n3o0paxeHue: mapa, IeHTpa Iapa, pajgnyca
nrapa, JuameTpa mapa
24.Ypauenue chepsl, BRIBOA YpaBHEHUS c(hepbl B IPSIMOYTOILHOMN CHCTEME
KOOpAHHAT
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25.B3anmHoe pacnosioxeHre cepsl U MIOCKOCTH: HE UMEIOT O0IIUX TOYEK,
MMEIOT MHOKECTBO OOIIMX TOYEK, OJHA 0011as Touka. ['paduueckoe
M300pakeHne

26.KacarenbHast TNIOCKOCTH K cpepe: TeopemMa, 10Kka3aTebCTBO, 0OpaTHas
TeopeMa

27 Ilnomans chepol

28.0Ompezenenne KacaTelbHOH K cepe, TOUKU KacaHUs

29.B3auMHoOe pacrnonoxkeHue npsiMoit u cepbl

30.111apoBoii cermeHT

31.1IapoBoii cexTop

32.111apoBoii cioit

33.0npenenenue u rpaguyeckoe n300paxeHue: MUINHIPA, 00pa3yOIIUX
IIWIMH]IPa, OCH NWJIUHAPA, OCHOBAHHMH IIMJIMHPA, BRICOTHI IIWJIMHAPA, Painyca,
araMeTpa IMIIHHAPA.

34.0Onpenencane u rpadhuIecKoe N300paKEHHUE: OCEBOTO CEUCHHUS, CEUCHHUS
WIMHAPA TIEPIICHIUKYISIPHON K OCH TIOCKOCTHIO.

35.1IpsiMoit KpyroBo# IMIUHID.

36.Pa3BepTKa 00KOBOM MOBEPXHOCTH ITUIUHIPA.

37.®opmyna 1uionaan 00KOBOM MOBEPXHOCTH HUJIMHIPA.

38.Dopmyna TIoNaau MOTHONW MOBEPXHOCTH MIHHIPA

39.0npenenenue u rpaguyeckoe n300pakeHne: KOHyca, 00pa3yrolnuXx KOHyca,
OCH KOHYCa, OCHOBaHUS KOHYCA, BEPIIMHBI KOHYCa, OOKOBOM MOBEPXHOCTH
KOHYCa, BBICOTHI KOHYCa, CEUeHUS KOHYCa.

40.0mpenencHue OOKOBOH, TTOJIHON IMMOBEPXHOCTH KOHYCa, (popMyra HaXOKIESHUS
Iomaa OOKOBOM, MOJTHOM MOBEPXHOCTH KOHYCA.

41.0mnpenencHue u rpadudeckoe n300pakeHUe: YCEUeHHOT'0 KOHYca, OCHOBaHU I
YCEYEHHOT'0 KOHYCa, BBICOTHI YCEUEHHOTO KOHYCa, OOKOBOW MOBEPXHOCTH
YCEYEeHHOT0 KOHYyca, 00pa3ymolluX YCEeYeHHOr0 KOHyca.

42.0Omnpenenenne 6OKOBOH, OIHOM MOBEPXHOCTH YCEUSHHOTO KOHYCa, (hopMmya
HAXOXJACHUS TUIOMIaA OOKOBOM, MOTHON MOBEPXHOCTH YCEUEHHOTO KOHYyCa

43.0OmnpeneneHne Npou3BOIHON QYHKIINHU, €€ TEOMETPUIECKOTO U (PU3NIECKOTO
cmbicna. Uzydyenne npaBui u hpopmyn nuddhepeHupoBanmsi OCHOBHBIX
AIEMEHTAPHBIX (DYHKITHI

44.0OnpeneneHue BTOPOl NpOU3BOIHOM, €€ TEOMETPUUYECKOT0 U (PU3NYECKOTO
cMmbIcna. Berarcnenre mpon3BoAHONW 00paTHOM U CIOKHON (yHKIIUN

45.Bb1BOJ1 ypaBHEHU KacaTtenbHOU. [I[puMeHeHue mponu3BoIHON K HCCIIeI0BAHUIO
(GyHKIMI 1 TOCTPOEHUIO TPaUKOB

46.0mnpenencHue nepBoOOPa3HOM, HEONMPEAEICHHOTO | OMPEIEICHHOTO
WHTETpaa
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47.1lpuMeHeHne onpeneeHHOT0 HHTerpaia il HaXOXKIASHUS TUIoaau
KpuBOJIMHEITHOM Tpanenuu. ®opmyna HeroTrona—IJleiiOnnia

48.1 eoMeTpUUECKUI CMBICH ONPENEIIEHHOTO MHTErpaia. Beraucienue miomanen
KPUBOJIMHEWHBIX TPAICLIUNA

49.Brruucienue obbema Kyda, IpsIMOYTroJIbHOTO Mapajuiesienuneaa, Ipu3Msl,
UUIUHAPA

50.Bbiuncnenne o0bemMa NUpaMuabl, KOHyca, IIapa

51.Brluncienue MO MOBEPXHOCTU HUIUHAPA, KOHYCa, CPepbl

52.0OmnpeneneHue coObITHS, BEPOSTHOCTU cOOBITHA. ClI0KEHNE U YMHOKEHHE
BepossTHOCcTer. McnibiTanus bepHyiu

53.luckperHas cinydyaiiHas BeIMYMHA. 3aKOH pacipeiesieHus ciayyaiHou
BEJINYMHBI

54.TIpeoOpa3zoBaHue ypaBHEHUN U HEPABEHCTB B PABHOCWJIbHBIC JAHHBIM.
Peuienne panimoHaIbHBIX, MPPALMOHAIBHBIX, TOKA3aTEIbHBIX,
Jaorapu(pMUYECKUX, TPUTOHOMETPUYECKUX YPABHEHUN U YPABHEHUH C

nmapameTpamu
Kpurepuu olleHKH BLINOJIHEHHST Pa0OThI
OHGHKa KonnuecTBO 3aﬂaHI/II>'I, BBIIIOJIHCHHBIX IIPAaBUJIBHO,
HCO6XOI[I/IMOG AJIA TIOJTYYCHHA OLICHKHN
«2» 4 u MeHee

(HEYyIOBIETBOPUTEIIHHO)

«3» 5-6
(YZOBIIETBOPUTEIIBHO)
«4» (xopomo) 7-8

«5» (0TIUYHO) 9-10
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