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1. O6mas xapakTepucTUKa padoyeii mporpaMMbl y4eOHOH AU CIIUTITTHHBI
OVY]1.03 MaremaTuka

PaGouass mporpamma yueOHOW nmuctumumabl OY]1.03 Martemarnka mpenHa3HaueHA IS
peanuzanuu TpedoBanuii denepabHOro rocyAapcTBEHHOr0 00pa30BaTeIbHOrO CTaHAapTa CPETHETO
o0Omiero oOpa3oBaHusl, yTBEPKIEHHOTO TpUkazoM MuHHcTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit
@eneparuu ot 17.05.2012r. Ne413, u gBiseTcs 4aCThblO OCHOBHOM 00pa30oBaTeNIbHON IMpPOrpaMMBI
cpennero mnpodeccuonaibHoro obpazoBanus (OOC CIIO) TeXHONOTMYECKOTO MPOPMIs IO
CIENMAIFHOCTH CpeaHero mnpodeccuonanbHoro oobpazoBanust 11.02.16 MoHTax, TEeXHHUYECKOE
00CITy’)KUBaHUE U PEMOHT JIEKTPOHHBIX MPUOOPOB U YCTPOUCTB, peaanu3yeMoil Ha 6a3e OCHOBHOI'O
o01rero o0pa3oBaHus C MOJIYYCHUEM CPEIHETO 00IIero o0pa3oBaHMs.

Pabouas mporpamma yuebnoit pucuurmummasl OY/1.03 MaremaTuka paspaboTaHa Ha OCHOBE
@denepallbHOTO TOCYJIAPCTBEHHOTO 00pa30BaTeNIbHOTO CTaHJApTa CpPeIHero oOIIero oOpa3oBaHUs
(®I'oC COO), yrBepkaéHHOTO HpUKa3oM MuHHCTepcTBa 00pa3oBaHHs M HayKu Poccuiickoi
Oenepannu ot 17.05.2012r. Ne 413, u denepanbHOro rocyaapCTBEHHOTO0 00pPa30BaTEIbLHOTO
cTanmapTa cpeanero npodeccuonanbaoro oopazosanus (PI'OC CITO) no crnenmanprocTu 11.02.16
MoHTax, TeXHHYeCKoe OOCIyKMBAaHHE€ M PEMOHT OJJEKTPOHHBIX MPUOOPOB U YCTPOWCTB,
YTBEPKACHHOIO NpuKa3oM Munucrepcra npocsenienust Poccuiickoit ®enepaunn ot 04.10.2021r.
Ne 691, ¢ yuetom dDenepanbHOil 00pa30oBaTEIBLHON MPOrpPaMMbl CPEAHETO OOIIEro 0O0pa3oBaHUS,
YTBEPKACHHON IpHuKa3oM MuHucrepcTBa npocseenus Poccuiickoit @enepanuun or 18.05.2023r.
Ne 371 m mpumepHoii paboueld mporpaMMbl 0011€00pa30BaTEIBHON JTUCITUTUIMHBI
«Marematuka» a1 MpodeccruoHalbHBIX 00pa30BaTENbHBIX OpraHu3alui, YTBEpPXKICHHON Ha
3aceqanun CoBeTa IO OLEHKE COAEP)KAaHUS M KadecTBa MPUMEPHBIX pabodux Iporpamm
0011e00pa30BaTEeIbHOTO0 U COLMAJIBHO-TYMAaHUTAPHOTO IMKJIOB CPEIHEro mnpodeccuoHaIbHOrO
obpazoBanust PI'bBOY IO «MHCTUTYT pa3BUTHS TPO(PECCHOHATBHOTO 00pa30BaHUs» IPOTOKOIOM
o1 30.11.2022r. Nel4.

1.1. Mecto y4yeOHOIi MCHUIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTebHOI
MPOrpamMMBbl:

VYuebnas gucuummumHa OVYA.03 MaremaTuka sBisieTcs 00s3aTenbHON  ydueOHOM
JTUCIUILTNHOM 00111e00pa30BaTeIbHOIO IIUKJIa OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMBbI MOATOTOBKH
CTEMAIHNCTOB CPEHETO 3BEHA IO CHEIHAIBLHOCTH CPEIHETo MPOoQecCHOHAIHHOTO 00pa3oBaHMUs
11.02.16 MoHnTax, TeXHHYECKOE 00CTy)KMBAaHUE U PEMOHT 3JICKTPOHHBIX IPHOOPOB M YCTPOMCTB.

YpoBenb uzydenus yueoHou qucrumuinael OY .03 MaTtemaTuka — yriryOJICHHBIMH.

1.2. llesab ¥ nJIaHUPYeMBbIe Pe3yJabTAaThl OCBOEHHS Y4eOHOH TUCIUIIIHHBI:
1.2.1. lean ocBOeHUS] Y4€OHOH TUCHMIIIMHBI
Conepxxanne mporpammbl ydeOHoi aucuumuimasl OY/.03 MaremaTtnka, B TOM 4YHCIE
po¢ecCHOHATbHO-OPUEHTUPOBAHHOE, HAMPABJIEHO Ha JOCTH)KEHUE IUIAHUPYEMBIX PE3yJIbTaTOB €e
OCBOCHHMS C YUETOM MoirydaeMoi crienmanbHocty 11.02.16 MoHTax, TeXHu4ecKoe 00CTyKHBaHUE U
PEMOHT 3JIEKTPOHHBIX IPUOOPOB U YCTPOMCTB.

1.2.2. Ilnanupyemble pe3yabTaThl 0CBOCHHUS YUeOHOM THUCIMIIIUHBI

OcBoeHue coaepkanusi mporpamMmbl  ydeOHor muctumiuabl OY.03 Marematuka
o0ecreunBaeT JOCTIKEHHE 00yUaIOIIUMUCS CIeYIOMNX Pe3yIbTaTOB:

JIMYHOCTHBIE pe3yabTaTrbl  OTPAXAOT TOTOBHOCTH H CITOCOOHOCTH O6y‘-IaIOIIII/IXC$I



PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3MIMEN JTUYHOCTH, CUCTEMOH LIEHHOCTHBIX
OpHMEHTAIN, ITO3UTHBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOIINX TPAAUIIMOHHBIM IICHHOCTSIM
poccuiickoro oOIIecTBa, paclIMpPeHHe XU3HEHHOTO OMbITa M OMNbITA JAEATEIbHOCTH B TpoIlecce
peanu3aln OCHOBHBIX HAIlPaBJIEHUH BOCIIMTATEIbHON AESITEILHOCTH, B TOM YHCJIE B YaCTH:

® rPa’kJAAHCKOI0 BOCIIMTAHMSA

JIP I'B 02 oco3HaHHE CBOMX KOHCTHTYIIMOHHBIX MpaB U 00s3aHHOCTEH, yBa)KEHUE 3aKOHA U
[IPaBOIOPSIKA;

JIP I'B 03 npunstie TpaaUIIMOHHBIX HAIIMOHAJBHBIX, OOIEYETIOBEUECKIUX T'YMAHUCTUUYECKUX
U JIEMOKPATUYECKUX LICHHOCTEH;

JIP I'B 04 roTOBHOCTH IPOTHBOCTOSATH UACOJIOTUHU IKCTPEMHU3MA, HALIMOHAIN3MA, KCEHO(POOHH,
JUCKPUMMHALIMY 110 COLMATbHBIM, PETUTHO3HBIM, PACOBBIM, HALIUOHAJIBHBIM MPU3HAKAM;

JIP I'B 05 roToBHOCTHh BECTHM COBMECTHYIO MACSATEIBHOCTb B HMHTEPECAX TI'PakIaHCKOTO
oOmiecTBa, y4acTBOBaTh B CaMOYIpaBIEHUH B 0011e00pa3oBaTeNbHON OpraHu3aliu U JAEeTCKO-
IOHOIIECKUX OpraHU3alusx;

JIP I'B 06 ymeHue B3auMO/ICMCTBOBATh C COLMAIIBHBIMA MHCTUTYTaMU B COOTBETCTBUU C MX
(GYHKIMAMU ¥ Ha3HAYCHUEM;

JIP I'B 07 roTOBHOCTH K TYMaHUTAPHOUW U BOJIOHTEPCKOU JCSATEILHOCTH;

® NIATPHOTHYECKOr0 BOCIIMTAHUSI:

JIP TIB 01 chopMupoBaHHOCTh POCCHUICKOW TPakJaHCKOH HIEHTHYHOCTH, MAaTPUOTU3MA,
YBaXXEHHUS K CBOEMY HAapoOAy, YyBCTBAa OTBETCTBEHHOCTHU Iepea PonnHOM, TopAocTH 3a CBOM Kpaw,
cBor0 PonuHy, cBOH S3bIK U KyJbTYypYy, IPOILIOE M HACTOALIEE MHOIOHALMOHAJIBHOIO Hapoja
Poccun;

JIP IIB 02 1eHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, UCTOPUYECKOMY H
MIPUPOJHOMY HACJEINIO, TaMITHUKAM, TpaaIulusM Hapo1oB Poccun, noctuxkenusim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

JIP TIB 03 wupcitHas yOeXJAEHHOCTh, TOTOBHOCTh K CIIyXeHHI0O W 3ammuTe OrteduecTsa,
OTBETCTBEHHOCTb 32 €ro Cyas0Y;

® IYyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA

JIP JIB 02 chopMupoBaHHOCTH HPAaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBEICHHS;

JIP IB 03 crnocoOHOCTh OLEHMBATh CHUTyalMl0 M IPUHUMAThb OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

JIP JIB 04 oco3HaH#e JTMYHOTO BKJIa/Ia B IOCTPOSHUE YCTOWYHUBOTO Oy TyIIETo;

JIP JIB 05 oTBEeTCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSAM U (MIIM) JPYTUM 4YIEHAM CEMbH,
CO3JJaHUIO CEMbHM Ha OCHOBE OCO3HAHHOTO IPUHATHS LICHHOCTENW CEMEWHOM )KU3HU B COOTBETCTBUU C
TpaauuusaMu HaponoB Poccuu;

® 3CTEeTHYeCKOI0 BOCIIMTAHMS:

JIP OB 01 oscreTnueckoe OTHOIIEHHWE K MHpY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPyJa 1 OOIIECTBEHHBIX OTHOIICHUH;

JIP 9B 02 criocoOHOCTh BOCTIPUHUMATH Pa3IMYHbIE BU/IBI HCKYCCTBA, TPAJAULIUU U TBOPYECTBO
CBOEr0 U APYrUX HApOJAOB, OIIYLIATh YMOIIMOHAILHOE BO3/IEHCTBHE UCKYCCTBA;

JIP 9B 03 yOexIeHHOCTh B 3HAYUMOCTH JUISl JJUYHOCTH W OOIIECTBa OTEYECTBEHHOTO U
MHPOBOTO UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIMI U HAPOJHOTO TBOPUYECTBA;

JIP 3B 04 roTOBHOCTH K CAMOBBIPAKEHHIO B PA3HBIX BHIaX HCKYCCTBA, CTPEMIICHUE TIPOSIBIIATH
KadecTBa TBOPYECKOU JIMYHOCTH;

® TPYJ0BOI'0 BOCIIUTAHMSA:

JIP TB 01 roToBHOCTH K TPYAY, OCO3HAHUE IEGHHOCTH MAaCTEPCTBA, TPYA0IIO0HE;

JIP TB 02 TrOTOBHOCTP K AaKTHUBHOM J€ATEIBHOCTU TEXHOJIOIMYECKOH MU COLMAIBHOU
HaIpaBJIEHHOCTH, CHOCOOHOCTh MHULIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITENIFHO BBITIOJIHATH TaKyIO
NESITEIbHOCTD;

JIP TB 03 wuntepec k pasznudabiM cdepam mpodecCHOHATHHOW NEATeIbHOCTH, YMECHHE
COBEpILIATh OCO3HAHHBIN BBIOOp OyayIiel nmpodeccun u pearn3oBbIBaTh COOCTBEHHBIC KU3HEHHbIC
IJIaHbL;

JIP TB 04 roToBHOCTb U CLIOCOOHOCTH K 00Opa30BaHHIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU
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BCEH JKU3HU,

® 3K0JIOTHY€CKOIr0 BOCTIMTAHNS

3HAHUS 1IeJIEN YCTOMYUBOTO Pa3BUTHUA YEIOBEUECTBA;

JIP DkB 03 akTrBHOE HEMpUATHE NSUCTBUMN, MPUHOCAIIUX BPE OKPYIKAIOIIEH cpe/ie;

JIP OxkB 04 ymMmeHne mporHO3UpPOBATH HEOJATOMPUATHBIC IKOJOTHUYECKHUE IOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM, TPEAOTBPALATh UX;

JIP DB 05 pacuupenue onbITa AeATeIbHOCTH 3KOJIOIMYECKON HAIIPAaBIEHHOCTH;

® [[CHHOCTH HAYYHOI'0 ITO3HAHUS:

JIP IHHIT 01 cdopMupOBaHHOCT MHMPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAyKH M OOIIECTBEHHOM NPAaKTHKH, OCHOBAaHHOI'O Ha JHallOre KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

JIP IIHII 02 coBepumIeHCTBOBAHME SI3BIKOBOM M YHUTATEIbCKOW KYJBTYpbl KaK CpEICTBA
B3aUMOJEHCTBUS MEKIY JIOAbMH U ITO3HAHUS MUPA;

JIP IIHII 03 oco3HaHME€ LEHHOCTH HAYYHOH JAESITEIBHOCTH, T'OTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U MCCIIEA0BATEIbCKYIO AE€ATEIbHOCTD HHAUBUIyAJIbHO U B IPYIIIIE.

MeTal’[pe}lMeTHLIe pe3yJabTaThbl OTPAKALOT:
L4 OBnaneHne YHuBEpCaJIbHBIMHA y‘-leﬁHblMl/I NO03HABATEJIbLHBIMH JI€HCTBUSIMM:

— 0a3oBble JIOTHYeCKHe IeiiCTBUA:

MP YYIIA (BJIA) 01 camocrositenbHO (GOpMYyIMPOBaTh W aKTyaJIM3UPOBAThH MPOOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

MP YYIIA (BJIA) 02 ycranaBiwBaTh CYIIECTBEHHBIM NPH3HAK WA OCHOBAHHS IS
CpaBHEHHUS, KIIaCCU(PUKALUU U 0000IICHHUS;

MP YYIIA (BJIX) 03 onpeiensaTe UEIN AEITEIBHOCTH, 3a1aBaTh IIAPAMETPhl U KPUTEPUU UX
JOCTHKEHUS;

MP YYIIA (BJIA) 04 BeIBIATE 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PacCMAaTPHUBAEMBIX
SIBIICHUSX;

MP YYIIJ (BJIJ) 05 BHOCHTE KOPPEKTHBBI B JACSITEIHLHOCTD, OIICHUBATH COOTBETCTBHE
Pe3yJIbTaTOB LENSIM, OLIEHUBATh PUCKHU TIOCIIEICTBUM 1€ATEIbHOCTH;

MP YYIII (BJIX) 06 pa3BuBaTh KpeaTHBHOE MBIIICHHE TIPU PEIICHNH KU3HEHHBIX MTPOOJIEM;

— 0a30Bble HCCIIE0BATEIbCKIE IeICTBHA:

MP VYVIIA (BUJA) 01 BiageTh HaBBIKAMH Y4eOHO-HCCIENIOBATENBCKOW W TPOEKTHOM
NeSATeTLHOCTH, HABBIKAMU pa3perieHus mpooiem;

MP YYIIJ (BUO) 02 ciocoOHOCTh U TOTOBHOCTh K CaMOCTOSTEIHHOMY IOUCKY METO/OB
perieHust MPaKTUYECKHUX 3aJ1a4, IPUMEHEHHUIO Pa3TUNIHBIX METO/I0B ITO3HAHWS;

MP YVYIIJA (BUO) 03 oBnageHue BUAAMH ASSTENBHOCTH MO MOJYUYEHUIO HOBOTO 3HAHUS, €r0
HWHTEPIPETAINH, IPEOOPA30BAHUIO M IPUMEHEHHUIO B PA3JIMUHBIX YUYEOHBIX CUTYyAIUAX, B TOM YHCIIS
MIPH CO3J]aHUH YYEOHBIX U COIUATBHBIX MPOEKTOB;

MP YY1 (BU) 06 BBIABIATE MPUIMHHO-CIICJICTBEHHBIC CBS3H U aKTyaIM3UPOBATh 3a1a4y,
BBIJIBUTaTh TUINIOTE3Y €€ PEIICHMs], HAXOUTh apryMEHTHI JIsl JJOKa3aTeNbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh ApaMETPhl U KPUTEPHUH PEIICHUS;

MP YVYIIJ (BUO) 07 ananu3upoBaTh MOJIYYEHHBIE B XOJ€ PEUICHMs 3a/laydl pE3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh M3MEHEHHE B HOBBIX yCIIOBUSX;

MP YYII (BU) 08 naBaTh OIIeHKY HOBBIM CUTYyallUsIM, OLICHUBATH PUOOPETEHHBIH OIIBIT;

MP VYVYIIJI (BUIX) 09 paspabarpiBaTh IJIaH pEHICHUS NPOOJIEMBI C YYETOM aHaIu3a
MMEIOIINXCS MAaTepUATIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

MP YYIA (BUJA) 10 ocymiecTBisATh IeJICHANPABICHHBIM MOWCK IMEpeHoca CPEACTB U
Croco00B JeHCTBHSI B MPO(PECCHOHANBHYIO CPELY;

MP YVYIIJA (BHUO) 011 ymeTs nepeHOCUTHh 3HAHUS B IO3HABATENIBHYIO M MPAKTUYECKYIO
00JacTH KU3HEACATSIILHOCTH;

MP YYIIJ (BU) 12 ymeTb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEAMETHBIX 001aCTeH;



MP YYIIA (BUO) 13 BeiaBUTaTh HOBBIC WIEH, NpeAjiaraTh OPUTHHAIBHBIC TMOIAXOIBI U
pelieHus;

— padora ¢ undgopmanmeii:

MP YYIIJ (PcH) 01 BiageTs HaBbIKAMU HOJTY4YEHUs MHPOPMALUU U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSTENIBHO OCYILECTBIATh ITOMCK, AHAJIW3, CUCTEMAaTHU3alMI0 W HWHTEPIPETALMIO
nHGOpMAaLUY Pa3INYHBIX BUJIOB U ()OPM NpE/ICTaBICHUS;

MP YYIIA (PcH) 02 co3naBaTh TEKCTbl B pa3MUHBIX (opmaTax C y4yeTOM Ha3HA4YEeHUS
uHbOpMalMM M LEJNEBOM ayIuTOpHM, BBHIOMpas ONTHUMAJbHYIO (OpPMY IpEACTaBICHUS W
BHU3YaJIU3aluy;

MP YVYIJA (PcHl) 03 oueHuBaTh [IOCTOBEPHOCTh, JETUTUMHOCTh HH(OpPMAIUH, €€
COOTBETCTBHUE IIPABOBBIM M MOPAIbHO-3TUYECKHM HOPMaM;

MP YYIIA (PcH) 04 ucnonb3oBaTh cpeacTBa MHGOPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJIOTM B PEIICHUM KOIHUTUBHBIX, KOMMYHMKAaTHBHBIX M OpPraHHW3alMOHHBIX 33134 C
coOutoieHueM TpeOOBaHUN SPrOHOMMKH, TEXHUKH 0€30IacHOCTH, TMTHEHBI, pecypcocOepekeHus,
MIPaBOBBIX U ITUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON 6€3011aCHOCTH;

MP YVYIIJ (PcHM) 05 Bnamers HaBbIKAMU pacO3HABaHHs U 3alUThl HH(OpMammu,
MH(OPMALIMOHHON 6E€30MMaCHOCTH JIUYHOCTH.

e OBJIaaeHnue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMH JEeHCTBUSIMM:

— o01enue:

MP YYK/ (O) 01 ocymiecTBisiTh KOMMYHHKAIIMX BO BCeX cepax KU3HMU;

MP YYK/ (O) 02 pacno3HnaBath HeBepOadbHBIE CPEICTBAa OOIICHMS, MOHUMATh 3HAYCHHE
COLIMATILHBIX 3HAKOB, PACIO3HABATh TPEANOCHUIKM KOH(MIMKTHBIX CUTyallMid M CMAr4arh
KOH(DITUKTHI;

MP YYK/] (O) 05 pa3BepHyTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C UCIOJIb30BAHUEM
SI3bIKOBBIX CPECTB;

— COBMECTHAsl 1eATEJIbHOCTD:

MP VYYKIA (CHA) 01 noHumaTh M MCHOJIb30BaTh NPEUMYIIECTBA KOMAaHAHOW U
WHAUBUAYATbHON paboOThI;

MP YYKIA (CHA) 03 npuHuMaTh LEAM COBMECTHOM [€ATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHHUPOBATH JICUCTBUS MO €€ JOCTIKEHUIO: COCTABIIATh TUIAH JCHCTBUM, pacIipeesiaTh POIH C
y4eTOM MHEHUN YUYACTHUKOB O0CYKIATh PE3yJIbTaThl COBMECTHON PaOOTHI;

MP YYKJ (CHA) 06 xoopauHUpOBaTh W BBIMOJIHATH pabOTy B YCJIOBHUSX PEaJbHOTO,
BHUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

MP YYKI (CIO) 07 ocymecTBISITh MO3UTHBHOE CTPATETHMUECKOE MOBEJCHUE B PA3IMYHBIX
CUTYAaIIUSX, IPOSBIIATH TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

e OBi1a/IeHNe YHUBEPCAJIbHBIMH PeryIATHBHBIMH AeCTBUAMU:

— CaMOOpPIraHM3ALMA:

MP YVYPJ (Co) 01 caMoCTOATENIbHO OCYIIECTBIATH I103HABATEIBHYIO JEATEIBHOCTD,
BBISIBJIATH NPOOJIEMBI, CTaBUTh U (HOPMYyITUpPOBaTh COOCTBEHHBIE 3alaud B 00pa30BaTENbHOM
NEeSTeIbHOCTH U KU3HEHHBIX CUTYAIHIX;

MP YYPJ (Co) 02 caMOCTOSTENHHO COCTaBIATH IJIaH PEIICHUS MPOOJIEMBbI C Y4YETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTEHUH;

MP YYPJI (Co) 03 naBaTh OlIEHKY HOBBIM CUTYAITUSIM;

MP YYPJ (Co) 07 criocoO6cTBOBaTh (POPMHUPOBAHHUIO M MPOSBICHUIO IIUPOKOU 3Py AUIINH B
pa3HbIX 00JaCcTAX 3HAHUH, TOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH yPOBEHbD;

— CaMOKOHTPOJIb:

MP YYPJ (Cm) 03 ucnonb3oBaTh NpHeMbl pedaeKkcuu Ui OLEHKH CUTyaluH, BbIOOpa
BEPHOTO PEILIECHUS;

MP YYPJ (Cm) 04 ymeTb OLIeHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PELIEHUS 10 UX



CHMIKCHUIO;
— 3MOLUMOHAJbHBIN HHTEJJIEKT, NPeanoJaraliuni copMUPOBAHHOCTD:

MP YYP/I (ON) 03 BHyTpeHHEY MOTHBAIIMH, BKIIFOYAIOIIEH CTPEMIICHUE K JOCTHKCHHIO [EITH
U yCrexy, ONTUMHU3M, MHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATDH, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

MP YVYPJA (3U) 04 smnatuu, BKIIOYAIONICH CIMOCOOHOCTh IMOHUMATh 3MOIMOHAIBHOE
COCTOSIHME JPYTHX, YUYWUTHIBATh €r0 TMPU OCYIIECTBICHHH KOMMYHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO U CONEPEKUBAHUIO;

MP YVYPJA (OU) 05 comnuanbHbIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPaUBAaTh
OTHOIICHUS C APYTUMHU JIFOIbMH, 3800 TUTKCS, TIPOSBIISTH HHTEPEC U Pa3pemiaTh KOH(IUKTEHI;

— NPUHSATHE Ce0s M IPYTUX JII0/1ei:

MP YYPJ (IIC) 02 nmpuHMMaTh MOTHUBBI M apryMEHTHl JPYTHX JIIOJCH TNPU aHAIHU3E
pe3yIbTaTOB ACSATEIbHOCTH;

MP YYPJI (IIC) 03 npu3HaBaTh CBOE IIPaBO M MPABO JAPYTHX JIOJCH Ha OIITHOKH;

MP YYP/]] (IIC) 04 pa3BuBaTh CIOCOOHOCTH MMOHUMATh MUP C TIO3UIIMH JPYTOro 4eJI0BeKa.

IIpenmerHble pe3yabTaTbl O00ECIEUMBAIOT BO3MOXKHOCTH JIAJBHEHIEro YCIEUIHOIO
po¢eCCUOHATIBHOIO 00YUYeHHs U NPO(HEeCCHOHANBHON e TeNbHOCTH 00yUarOIIUXCSL:

0a30BOro ypOBHS:

IIP 01 BrnageHwe MeTONAMHU JI0KA3aTeIbCTB, AITOPUTMAMM DPEIICHUS 3a]ad; yMCHHE
(opMyIHpOBATh ONpEENICHHs, aKCHOMBI 1 TEOPEMbI, TIPUMEHATh MX, IPOBOIUTH JOKa3aTEIbHbIC
pacCyKICHMs B XOJI€ PELICHUS 3a1a4;

IIP 02 ymeHue omepupoBaTh NOHSATHAMH: CTENEHb 4YHCIa, JOTapudmM ducia; yMeHHe
BBINOJIHATH BBIYMCIICHUE 3HAYEHUH U IIpeoOpa30BaHusl BBIPAKEHUM CO CTENEHSAMU U Jorapupmami,
peoOpa3oBaHus JPOOHO-PANMOHATEHBIX BBIPAKCHHIA,

ITP 03 ymeHue onepupoBaTh NOHATUAMU: PAllMOHAJIbHBIE, UPPALIMOHAJIBHbIE, T0OKa3aTeIbHbIE,
CTETIEHHBIE, JJorapu(pMUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

ITP 04 ymenue onepupoBaTh MOHATHAMHU: (DYHKIUS, HETIpepbIBHAS (DYHKIMS, POU3BOIAHAS,
nepBooOpa3Hasi, OMNpEIENICHHbI WHTerpajg; YMEHUE HaxXOAMTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GYHKIMHA, UCTIONB3Ysl CIIPABOYHBIE MaTepHalIbl; UCCIEI0BAaTh B MPOCTEHIINX cilydasx QyHKIMU Ha
MOHOTOHHOCTh, HAaXOJIUTh HAuOONbIIME M HaWMEHbLINE 3HaueHus (yHKIUH; CTPOUTH Ipaduxu
MHOTOYJIEHOB C MCIOJB30BaHUEM allapaTa MaTeMaTUYECKOr0 aHajau3a; IPUMEHATh IIPOU3BOJHYIO
P pelIeHUH 3a/1a4 Ha JBM)KEHHUE; PellaTh MPaKTUKO-OPUEHTHPOBAHHBIE 3a7jaul Ha HAauOOJIbIINE U
HaMMEHBIINE 3HAYEHUS, HA HAX0XKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

IIP 05 ymeHnue onepupoBaTh MOHATUSAMU: palliOHaNIbHAs QYHKIIHS, MTOKa3aTeabHas QyHKIus,
creneHHass (yHKIMs, jorapudmuyeckas (yHKIMs, TpUTOHOMETpUYecKHe (QYHKUIUHU, OOpaTHbIE
(GyHKIMY; yMEHHE CTPOUTh IpadUKU M3yYeHHBIX (QYHKIUI, UCTIOIB30BaTh IPaQUKU NMPU U3YUEHUH
MIPOIIECCOB M 3aBUCUMOCTEH, NMpHU PELIeHUH 3a/ad M3 APYTruxX y4eOHBIX MPEAMETOB M 3a7ay U3
peaNbHOM JKU3HH; BhIpaKaTh (POPMyJIaMU 3aBUCUMOCTH MEXK/Y BETUUMHAMU;

ITP 06 ymeHue pemath TEKCTOBBIE 3a/1a4M pa3HbIX TUIIOB (B TOM YHUCIIE Ha MPOLEHTHI, 10JIU U
4yacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBAapOB U YCIYT, HAJIOTH, 331a4i U3 00JIaCTH yIpaBICHUS
JUYHBIMH U CEMEHHBIMH (DMHAHCAMH); COCTABJIATH BBIPAKEHMS, YPABHEHHUS, HEPAaBEHCTBA U HUX
CUCTEMBI 110 YCIIOBHIO 3aaui, UCCIIE0BATh MOJYYEHHOE PEIIEHHE U OLIEHUBATh MPaBI0N0J00HOCTb
pE3yJIbTATOB;

ITP 07 ymenne onepupoBaTh MOHATUSME: CpeHee apu(hMeTHIECKOe, MeIaHa, HanooJIbIIee U
HauMEHbIIIee 3HaYeHUs, Pa3Max, TUCIePCHsl, CTaHIapPTHOE OTKJIOHEHHE YHCIOBOr0 Habopa; yMeHHe
U3BJIICKaTh, MHTEPNPETUPOBATh HMH(OpMaIMIO, MPEICTABICHHYI0 B TabiuIax, Ha JuarpamMMax,
rpadukax, OTpa)xarollyio CBOMCTBA pealIbHBIX MTPOLIECCOB U SIBICHUI; PEICTABIATH HHPOPMALIUIO C
MTOMOLIBIO TAOJIMIL U JUarpaMm; UCCIe10BaTh CTAaTUCTUYECKUE IaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpau4ecKUX METOJIOB U 3JICKTPOHHBIX CPE/CTB;

IIP 08 ymenue omnepupoBaThb MOHATUSAMU: CIy4YalHBIA ONBIT U CIy4yallHOE COOBITHE,
BEPOSITHOCTh CIIy4alfHOI'O COOBITHS; YMEHHE BBIYMUCIATH BEPOSTHOCTb C MCIOJIB30BaHHEM
rpadUUecKUX METOJIOB, TPUMEHATH (OPMYJBl CIOXKEHHUS M YMHOXCHHS BEpOSTHOCTEH,
KoMOMHATOpHbIE (DakTbl U (OpMyJbl NMPU PEIIEHUH 3a]ay; OLIEHUBATh BEPOATHOCTH pealbHBIX



COOBITHI; 3HAKOMCTBO CO CIIy4YallHbIMU BEJIMYMHAMH; YMEHUE NPUBOAUTH MPUMEPHI MPOSIBICHUS
3aKoHa OOJIBIIMX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSAX;
P 09 ymeHue omepupoBaTh NOHATHUSAMH: TOYKA, MpsMas, IJIOCKOCTb, IMPOCTPAHCTRBO,

JBYTPaHHBIN YTOJI, CKPEIMBAIOIIUECS MPSAMBIE, TAPAJIJICIIBHOCTD U MEPIEHIUKYIISIPHOCTD NIPSIMBIX U
IJIOCKOCTEH, YTOJI MEX Ly MIPSIMBIMH, YTOJI MEKIY NPSAMOM U INIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSIMU,
paccTossHHEe OT TOYKM [0 IIJIOCKOCTH, PACCTOSIHUE MEXAY HpPSIMbIMH, PACCTOSHHUE MEXAY
IUIOCKOCTSIMH; YMEHHE MCIIOJIb30BaTh IPH PEHICHWH 337ay HU3yueHHbIE (aKThl U TEOPEMBI
IUTAaHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MUPA;

IIP 10 ymeHue onepupoBaTh MOHATUSMHU: MHOIOTPAHHUK, CEYEHHE MHOIOTPAHHHKA, KyO,
napajuiesienunes], npu3Ma, nupaMmua, Gurypa U mOBEPXHOCTh BpALCHUs, LWIMHIP, KOHYC, LIap,
cdepa, ceueHus Gurypsl BpalieHus, I0CKOCTb, Kacaromasics chepsl, IINHIPA, KOHYCa, MJI0IIaab
MIOBEPXHOCTH MHUPAMUIbI, MPHU3MBbl, KOHYyCa, LWIMHApA, IUlOmaab cdepbl, o0beM KyOa,
MPSIMOYTOJIBHOTO TMapajljiesienuIiesia, NUpaMuabl, OPU3MblL, LUIUMHApPA, KOHycCa, LIapa; yMEHHUE
n300pakaTh MHOTOTPAHHUKU M IOBEPXHOCTH BPALIEHUS, MX CEUEHHsI OT PYKH, C IOMOILBIO
YEpTEXKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CpEJCTB; yYMEHME paclo3HaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IPABUJIbHBIE MHOTOTDAHHUKH;

IIP 11 ymenue onepupoBaTh MOHATUAMU: ABIKEHHE B MPOCTPAHCTBE, MOJO0HBIE (UTYPHI B
IIPOCTPAHCTBE; UCIOJIb30BAaTh OTHOUICHUE IUIONIAIel OBEPXHOCTEH U 00BbEMOB MOAOOHBIX QUTYD
IIpU PELICHUN 3a/1a4;

ITP 12 ymeHue BBIYUCIIATH I'€OMETPUUECKUE BEJIMYMHBI (AJIMHA, Yroj, IUIOMIAgb, OOBEM,
IUTIOIIAb IOBEPXHOCTH), UCIIOJIB3YsI U3yUYEeHHBIE (POPMYIIBI K METOIBI;

ITP 13 ymeHue onepupoBaTh NOHATHAMM: IPSIMOYTOJIBHAS CUCTEMA KOOPAMHAT, KOOPAUHATEI
TOUYKH, BEKTOP, KOOPAMHATHl BEKTOPA, CKAISIPHOE MPOU3BEIEHUE, YIOJI MEXIY BEKTOpPaMHU, CYyMMa
BEKTOPOB, IPOU3BEJICHHE BEKTOPA HA YMUCJIO; HAXOAUTh C IOMOIIBIO M3Y4YEHHBIX (hopMyi
KOOpJMHAThI CEPEUHBI OTPE3KA, PACCTOSTHUE MEKIY JBYMs TOUKAMU;

ITP 14 ymenue BbIOMPATH MOAXOAAIIMI N3yUEHHBII METO/ ISl peIIeHUs 3ajauu, pacllO3HaBaTh
MaTeMaTH4ecKHe (PakThl 1 MaTEMAaTUYECKUE MOJENN B MPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMEHHE NPHUBOAUTH NPUMEPHI MATEMAaTUYECKUX OTKPBITMM POCCHHCKOW M MHPOBOU
MaTeMaTH4eCKON HAYKH.

yIIyOJIEHHOTO YPOBHS:

IIPy 01 ymeHue omnepupoBaTh NOHATHSAMH: OIpPENEICHHE, aKCHOMa, TEOpeMa, CIEACTBHE,
CBOWCTBO, MpPH3HAK, JI0KA3aTeILCTBO, PABHOCHIBHBIE (HOPMYITUPOBKH; yMEHHE (OPMYIHPOBATH
o0paTHO€ U TPOTUBOINOJIOKHOE YTBEpPXKJEHHE, HPUBOAUTh TNPUMEPbl U KOHTPIPUMEPHI,
HCII0JIb30BAaTh METOJ] MaTeMaTH4YE€CKOW MHIYKLHUH; MPOBOJIUTH JTOKA3aTEIbHbIE PACCYKICHUS IPU
pEIIeHNN 3aa4, OLICHUBATh JIOTHYECKYIO NIPaBUIIBHOCTD PACCyKICHUM;

IIPy 02 ymMeHHe omepHpoBaTh MOHATUSMH: MHOXKECTBO, MOJIMHOXECTBO, ONEpAIUU HaJ
MHO)KECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar A OINUCaHUs
pEeaNbHBIX TMPOIECCOB M SBJICHMM M NpPU pEHIeHHH 3a7ad, B TOM YHUCJIE M3 JPYTUX y4eOHBIX
IIPEIMETOB;

I[Py 03 ymeHue omepupoBaTh MOHATUSAMU: rpad, CBA3HBIN rpad, nepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3a]1aBaTh M OMHUCHIBATH Ipadbl pa3IUUHBIMU CIIOCOOAMU; UCIOIB30BaTh rpadbl
MIpY pELICHUH 3a/1a4;

IIPy 04 ymenue cBOOOAHO ONEPHPOBATH TMOHATHUAMHU: COUETAaHHE, MEPECTAHOBKA, YHCIIO
COYeTaHul, YuCIIo IepecTaHOBOK; OMHOM HBIOTOHA; yMEHHME IPUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccyXaeHUs ISl pelIeHUs 3a/1a4;

IIPy 0S ymeHue onepupoBaTh NMOHITHSIMM: HaTypalbHOE YHCIO, LIEJIOE€ YUCIIO, OCTATOK IO
MOJYJIIO, palMOHAJIbHOE YHCIO, HPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATypajbHBIX, LEJbIX,
palMOHAIBHBIX, JACUCTBUTEIBHBIX 4YMCEN; YMEHHE HCIOJIb30BaTh IPHU3HAKA JIEJIMMOCTH,
HAaMMEHBUINNA OOIIMI JenuTeNs U HauMeHbIlee oblee KpaTHoe, alroput™ EBKinaa npu pereHuu
3a/1a4; 3HAKOMCTBO C Pa3JINYHBbIMU NO3ULIMOHHBIMHA CHCTEMAaMU CUUCIICHHS;

IIPy 06 ymenue cBOOOAHO ONEpUPOBATH MOHATUSAMU: CTEIICHD C IIENBIM IIOKa3aTeleM, KOPEHb



HaTypaJbHOM CTENEHU, CTENEHb C PALMOHAIBHBIM IOKa3aTejeM, CTENEeHb C JAEWCTBUTEIbHBIM
(BeleCTBEHHBIM) IIOKA3aTeseM, JOrapu@Mm 4ncia, CHHYC, KOCHHYC U TAHT'€HC IIPOU3BOJIBHOI0 YHCIIA;
[Py 07 ymeHue omepHpoBaTh MOHITHUAMHU: TOXIECTBO, TOXKAECTBEHHOE MPeoOpa3OBaHME,
ypaBHEHHME, HEPABEHCTBO, CHCTEMa YPaBHEHHUH M HEPABEHCTB, PaBHOCWJIBHOCTb YpaBHEHUI,

HEpPaBEHCTB M CHCTEM, palUOHAIbHbIC, HPpPAlMOHAIbHBIC, I[OKa3aTeJIbHBIE, CTEICHHBIC,
JorapupMHUUECKUE, TPUTOHOMETPHUYECKIE YpaBHEHHs, HEPABEHCTBA M CHUCTEMBI, YMEHHE pelIaTh
YpaBHEHMsI, HEPaBEHCTBA M CHCTEMBbl C IOMOIIBIO PA3JIUYHBIX MPHUEMOB; pellaTh ypaBHEHUS,
HEPaBEHCTBA W CHCTEMBI C MapaMeTpOM; NMPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI IS
peleHust MaTeMaTHYEeCKUX 3a/1a4 U 33a4 U3 pa3IMyHbIX 00JacTell HayKu U peajbHOM KU3HU;

IIPy 08 ymenue cBoOOAHO OmMEepUpOBaTh MOHATHAMU: TpaduK PyHKIIMU, oOpaTHas QyHKITUS,
KOMIO3ULUS QYHKUIUH, THHEHHas (pyHKIM, KBagpaTU4Hasl QYHKLHUS, CTEIICHHAs! (PYHKLHUS C [EJIbIM
MoKasarejaeM, TpUrOHOMeTpuueckue (yHKIMU, OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIIUH,
nokaszaTenbHas W Jorapudmudeckas QyHKIHHM; YMEHUE CTPOUTH rpaduku (YHKIUH, BBHIIOIHSITDH
npeobOpazoBanus rpadUKoB GyHKIIHIA;

YMEHHUE HCIIONIb30BaTh rpaduku (GYyHKIMHA I U3yUEHHs MPOLECCOB M 3aBUCHMOCTEU NpHU
pelIeHNH 3a]a4 U3 IPYruX y4eOHbBIX MPEJAMETOB M M3 pealbHON >KM3HH; BBIpaXaThb (opMmyiamu
3aBHCUMOCTH MEX1y BeTUUNHAMM,

yMEHHE CBOOOHO ONEpPUPOBATH MOHATUSMU: YETHOCTh (PYHKIIMU, IEPUOAUYHOCTh (QYHKIIUH,
OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb (DYHKIMH, SKCTpeMyM (yHKIUH, HaubOouspliee Hu
HauMeHbIIee 3HaYeHUs! PYHKIMN HAa TPOMEXKYTKE; YMEHHUE MPOBOIUTH HCCIe0BaHNEe QYHKIUY;

YMEHHUE UCTIOIB30BaTh CBOMCTBA U rpadpuku GyHKIMHN ISl peLIeHUs] YPaBHEHUH, HEPAaBEHCTB U
3a/1a4 ¢ mapaMmeTpamu; u300pakaTh Ha KOOPIWHATHON MIIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH,
HEPaBEHCTB U UX CHCTEM;

IIPy 09 ymenue cBOOOIHO ONEPUPOBATH MOHATUAMU: MTOCIIEIOBATENILHOCTD, apupMeTHIECKast
Iporpeccusi, reOMeTpuIecKas mporpeccus, 0ECKOHEYHO yObIBarOIasi reOMETpUIECcKast POrPecCHs;
yMEHHE 3a/1aBaTh MOCIEA0BATEILHOCTH, B TOM YHCJIE C IOMOIIBIO0 PEKYPPEHTHBIX (OpMYyT;

Py 10 ymenue onepupoBaTh MOHATHIMH: HEMPEPHIBHOCTH (DYHKIMH, aCUMITOTHI Tpaduka
GbyHKIMU, TepBas M BTOpasl Mpou3BOJAHAS (GYHKIUH, T€OMETPUYECKHH W (U3NYECKUH CMBICH
MIPOU3BOJIHOM, TIEPBOOOpPA3HAsi, ONPENIEIEHHBI HWHTETPal, YMEHHE HAaXOAUTh aCUMIITOTHI Tpaduka
(GyHKIMU; YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI, NMPOU3BEACHUS, YACTHOTO M KOMIIO3HIIMH
(GyHKIMNA, HAXOIUTh YpaBHEHHE KacaTeIbHOH K rpaduky GyHKINY;

yMEHHE HCIONB30BaTh MPOM3BOAHYIO I HCClIeNoBaHUS (YyHKUWN, U1 HAXOXKACHUS
HAWIY4IIer0 PElICHUs B NMPHUKIAIHBIX, B TOM YHCJE COIHATbHO-DKOHOMHYECKUX U (PU3NIECKUX
3aja4yax, Ui OIpeAeNeHUs] CKOPOCTH W YCKOPEHHUsS; HAXOAWUTh IJIOMAAX M 00BeMBI (GUIyp C
MOMOIIBI0 HMHTErpaya; MPUBOIUTH HPUMEPHI MATEeMaTHYECKOTO MOJECIUPOBAHUS C TOMOIIBIO
mudepeHIabHBIX YPAaBHCHHH;

IIPy 11 ymeHue onepupoBaTh MOHATUSMHU: KOMIUIEKCHOE YHCII0, CONPSIKEHHBIE KOMIIEKCHBIE
4yclia, MOAYJIb W apryMEHT KOMIUIEKCHOTO 4Yucia, QopMma 3aluch KOMIUIEKCHBIX YHUCEN
(reoMeTpuyeckas, TPUTOHOMETpUYECKast U anredpanyeckas); yMeTb IPOU3BOIUTH apUPMETUIECKIE
JEHCTBHS ¢ KOMITJIEKCHBIMU YHCIIaMU; TPUBOJUTH PUMEPHI UCTIOTH30BAHUS KOMIIEKCHBIX YHCET;

Py 12 ymeHune cBOOOJHO ONEpUPOBATH MOHATHSIMH: CpeqHee apu(METHYECKOe, MEHaHa,
HauOoJbIlIee U HAUMEHbIIIee 3HaYeHHsI, pa3Max, AUCTIEPCHs, CTAHIAPTHOE OTKJIOHEHHE JJIs1 OMUCAHMUS
YHCIIOBBIX JAHHBIX; YMEHHUE HCCIEI0BATh CTATUCTUYECKUE JAaHHBIC, B TOM YHCIE C MPUMEHEHUEM
rpadUYecKUX METOJOB M DIEKTPOHHBIX CPEICTB; TpapuuecKd WCCIEIOBaTh COBMECTHBIC
HaOJIIOCHNUS C MOMOIIBIO JUarpaMM pacCcerBaHUs U TUHEHHOM perpeccuy;

IIPy 13 ymeHne HaX0UTh BEPOSITHOCTU COOBITHIA C UCIIOJIb30BaHUEM IpaUIECKUX METOOB;
MPUMEHSTH JJIS PEeLIeHHUs 3a]1a4 (POPMYJIIbI CIIOKEHHS 1 YMHOXEHHS BEpOSATHOCTEH, OpMYITy TOTHON
BeposTHOCTH, opmyny beprysmm, komOuHaTopHbIe (DaKThl M GOPMYJIBI, OIEHUBATH BEPOSITHOCTH
peanbHBIX COOBITHI; YMEHHE OINEepUpOBATH IMOHATUSAMH: CIIy4ailHas BEIMYUHA, paclpejeeHue
BEPOSITHOCTEM, MaTeMaTUYecKoe OKWIaHHe, JAUCIEPCHs M CTaHAAPTHOE OTKIOHEHHE CIIy4aiHOM
BEJIMYUHBI, QYHKIMH PACIIPECIICHHS U INIOTHOCTH PaBHOMEPHOT0, IOKA3aTeIbHOTO U HOPMAJIHLHOTO
pacnpeneneHnii; yMeHUe UCIOIb30BaTh CBOMCTBA M3YUEHHBIX paclpe/leiIeHU s pelleHus 3a/1ay;
3HAaKOMCTBO C MOHSATHUSAMH: 3aKOH OOJBIIMX YMCEIl, METOAbI BRIOOPOYHBIX HCCIIEOBAHUI; YMEHUE
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MPUBOJUTH MPUMEPHI NPOSBICHUS 3aKOHAa OOJBIIMX YHUCET B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSX;

IIPy 14 ymeHue cBOOOJHO ONEpPUPOBATH TMOHATUSAMU: TOUYKA, MpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKMM Yroi, JBYTpaHHBIM yroi, TpeXIpaHHbIM yrodi,
[epeceKarouecs, MNapaulelbHble M CKPEUIMBAIOIIUECS  IpsAMble, [apauIeIbHOCTh U

NEPNEHIUKYISIPHOCTh MPSMBIX M IUIOCKOCTEH, YTOJI MEXAY NPAMBIMH, yrOJI MEXAy NpsSMON H
IIJIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMHU; YMEHHUE HCIIONb30BAaTh IIPU PEILICHUM 3a]1a4 U3yYCHHBIE
(akThl U TEOpeMbl IJIAHUMETPUHU; YMEHHE OLICHUBATH pa3Mepbl OOBEKTOB B OKpPYKAIOIIEM MHPE;
YMEHHME ONEPUPOBATh IOHATHUSAMHU: MHOTOTPAHHUK, CEYEHHE MHOIOIPDAHHUKA, IPAaBHJIBHBIN
MHOTOTpaHHUK, MpHU3Ma, MupamMuaa, Gurypa U MOBEPXHOCTh BpallleHUs, LUMIUHAP, KOHYC, Iuap,
cdepa, pazBepTKa MOBEPXHOCTH, CEUYCHHS KOHYCa ¥ LIWJIMH/PA, MapajuleIbHbIEe OCH UM OCHOBAHMUIO,
CEYEHHUE Ilapa, IUIOCKOCTb, Kacawolascs cepbl, HWIMHIpA, KOHyCa; YMEHHE CTPOMUTH CEUEHHE
MHOTOIpaHHHKa, U300pa’kaTh MHOTOIPaHHUKH, (PUTYPbI U TIOBEPXHOCTH BpAILEHUs, UX CCUCHUs, B
TOM YHCJIE C NOMOIIBIO JJIEKTPOHHBIX CPEICTB; YMEHHE INPUMEHATH CBOMCTBA T'€OMETPUYECKUX
¢buryp, caMoCTOATEILHO (POPMYIUPOBATH ONPENENIECHUS U3yUaeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBAaX M MpHU3HAKaX INeOMETPUYECKHX (pUryp, oOOCHOBBIBATH WUJIM OMNPOBEPraTh UX; yMEHHE
IPOBOJUTHh Kiaccu(UKaluioo (GUryp MO pa3IuyHbBIM IpPU3HAKaM, BBINOJIHATH HEOOXOAUMBIE
JOTIOJIHUTEBHBIE IIOCTPOCHMS;

IIPy 15 ymeHue cBOOOJHO ONEepUpOBaTh MOHATHAMHU: IJIOMIAIL (UTYpPBbI, 00beM (UTYpBHI,
BEJINYMHA YIJIA, PACCTOSHUE OT TOYKH /IO IUIOCKOCTH, PACCTOSIHUE MEKIY NMPSAMBIMHU, PACCTOSHUE
MEXJy IUJIOCKOCTSMHM, IIOMIaAb c(epbl, IIIOLaab MOBEPXHOCTH NHPaMH[bl, MPHU3MbI, KOHYyCa,
HWIMHIpa, 00beM Ky0a, IpsIMOYTOJIBHOTO MapajuieNienunena, NTUpaMubl, NpU3Mbl, LWIHHIPA,
KOHYCa, 1I1apa; yMEHHE HaX0AUTh OTHOIIEHHE 00bEMOB MOI0O0HBIX (Uryp;

I[Py 16 ymenue cBOOOJHO ONEpUpOBaTh MOHATUSAMU: ABMXKEHUE, NapauleIbHbIA MEPEeHoc,
CUMMETpHs Ha IUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE 0100, MOAOOHbIE
(burypsl; yMEHUE pacro3HaBaTh paBHbIE U N0JI00HbIE (UTYPBI, B TOM YHUCII€ B IPUPOJIE, UCKYCCTBE,
APXUTEKType; YMEHHUE MCIOJIb30BaTh I€OMETPUYECKUE OTHOLICHUS, HAXOAUThb T'€OMETPUYECKHUE
BEJIMYMHBI (AJIMHA, YTOJI, IJI0IaAb, 00BEM) IPU PEUICHUH 3aJa4 U3 IPYTUX YUEOHBIX MPEIMETOB U
U3 peajabHOM JKU3HU;

Py 17 ymeHnue cBOOOJHO ONEpPUPOBATH MOHATUSAMU: MPSAMOYIOJbHAs CUCTEMa KOOpIMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpa Ha
YHCII0, pa3jIoKEHUE BEKTOpa Mo 0a3ucy, CKaJIIpHOE MPOU3BEICHNE, BEKTOPHOE MPOU3BEIEHUE, YOI
MEXKIy BEKTOpaMHU; YMEHHE MCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOX Ul PEIICHUS
TeOMETPUYECKUX 3a/1a4 U 331a4 IPYTHX YYeOHBIX MPEJIMETOB; OTIEPUPOBATH MOHATUSMHU: MaTPHIIA 2
X 21 3 X 3, onpeaenuTenab MaTpULbl, TEOMETPUYECKUI CMBICI ONPEAEIUTENS;

IIPy 18 ymMeHHMe MOAenMpoBaTh pealbHbIE CUTyallMd Ha SI3bIKE MATEMAaTHKH; COCTAaBJIATH
BBIDQ)KCHUS, YPAaBHEHMs, HEPABEHCTBA M HX CUCTEMBl II0 YCJIOBHIO 3aJaud, HUCCIENOBATh
MIOCTPOCHHBIE MOJIEJIM C MCIOJIb30BAaHUEM armapaTta aiareOpbl, HHTEPIPETUPOBATH MOJyUYEHHBIH
pe3yabTaT; CTPOUTh MAaTEMAaTUYECKAE MOJEIHU C IOMOIIBIO T€OMETPUYECKUX NOHATUN U BEIIUYUH,
pemaTth CBS3aHHBIE C HHUMH IPAKTUYECKHE 3aJa4d; COCTaBIIATh BEPOATHOCTHYIO MOJEIb U
HMHTEPIIPETUPOBATh IMOJIYYEHHBIH pe3yJbTaT, pellaTh MPUKIAJHBIE 3aJadyd  CpPEACTBAMM
MaTeMaTHYeCKOIro aHAJIN3a, B TOM YUCJIE COLIMAIbHO-3KOHOMHUYECKOT0 M (PU3NYECKOTO XapaKTepa;

ITPy 19 ymeHue BEIOUpPATh NOAXOASIINI METO/ IS pEIICHUS 3a]aui; TIOHUMaHHe 3HAaYUMOCTH
MaTeMaTUKd B HW3YYEHUHM TMPUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB U SIBJIECHUH; yMEHHE
pacro3HaBaTh IIPOSBJICHUE 3aKOHOB MATEMAaTUKH B HMCKYCCTBE, YMEHHE IPUBOIAUTH IIPUMEPHI
MAaTEMaTHUYECKUX OTKPBITUN POCCUMCKON U MUPOBOM MAaTEMATUYECKON HAYKH.

B npomnecce nzyuenus yueonoi nucturmmuabl OV J1.03 MaTtemaTuka peanusyercs MoAroToBKa
K OCBOCHHIO CJIEYIOIUX KOMIIETCHIUN:

¢ O0ImMX KOMIETEeHITHIA
OK 01. Broibupars cnocoObl pemieHus 3afad  Npo(ecCHOHANBHON  JesTeIbHOCTH
MPUMEHUTEIBHO K PA3INYHBIM KOHTEKCTaM;
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OK 02. Hcnonb3oBaThb COBpPEMEHHBIE CpPEICTBA IIOWCKA, aHalIM3a M HMHTEPHpPETALUU
uHbopManuy, ¥ HMH(POPMALMOHHBIE TEXHOJOTHM JUIsl BBINOJHEHMS 3ajJad IMpodhecCHOHAIbHON
NEeSITEIbHOCTH;

OK 03. [InanupoBaTh M peaau30BbIBATb COOCTBEHHOE NPO(PECCHOHATIBHOE U JIMYHOCTHOE
pa3BUTHE, MPEINPUHUMATEIBCKYIO NEATEIBHOCTh B MPOQGECCHOHATBHON cdepe, HUCIONb30BaTh
3HaHUA 10 (PUHAHCOBOM IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalHUsX;

OK 04. D¢} dexTrBHO B3aMMOACHCTBOBATH U Pa0OTATh B KOJJICKTHBE U KOMaH/IE,

OK 05. OcyecTBisITh YCTHYIO U MMCbMEHHYI0 KOMMYHUKAIIMIO HA TOCYAAPCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEH COLMANIBHOTO U KYJIBTYPHOI'O KOHTEKCTa,

OK 06. [IposBAATH IpakJaHCKO-NATPHOTHUECKYIO MO3ULMIO, JEMOHCTPUPOBATH OCO3HAHHOE
IIOBEICHUE HAa OCHOBE TPAJULMOHHBIX OOIIEYETIOBEUECKUX LIEHHOCTEH, B TOM YHCJIE C YYETOM
rapMOHHU3ALMM MEXHALMOHAJIBHBIX U MEXPEJIUTHO3HBIX OTHOIICHUH, NPUMEHATh CTaHJApThl
AHTUKOPPYILIMOHHOIO IIOBE/ICHUS;

OK 07. CogneiicTBOBaTh COXpAHESHUIO OKPYXKAIOIIEH CPeIibl, pecypcocOepekeHUIO, TPUMEHSITh
3HaHUS 00 U3MEHEHUH KITUMaTa, IPUHLIUIIBI OEPEXIINBOTO IPOU3BOJICTBA, 2(PPEKTUBHO IeCTBOBATD
B UpE3BBbIYAIHBIX CUTyalMAX;

e [IpodeccHoHANBHBIX KOMIIETEHIH T

MK 2.2. OcymecTBiiTh AMArHOCTHKY AaHAJIOTOBBIX, HMITYJIbCHBIX, IH(POBBIX H CO
BCTPOCHHBIMH MHUKPOIIPOLIECCOPHBIMU CUCTEMAMU YCTPOMCTB CPEIHEN CIIOAKHOCTH ISl BBISBICHUS
U YCTpaHEHHS HEUCTIPAaBHOCTEH U 1e()eKTOB;

IIK 3.1. PaspabaTwiBaTh CTPYKTYpHBIC, (yHKIHMOHAJIbHBIE W MPUHIIUIHAIBHBIC CXEMBbI
MPOCTEUIINX 3JEKTPOHHBIX PUOOPOB U yCTPOKHCTB;
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2. CTpykTypa u coaep:xkanue ydedoHoii nucuumiuasl OY/1.03 MaremaTtuka
2.1. O0beM y4eOHOIi TUCHHMIJIHHBI M BUIbI Y4e0HOH padoThI

Bup yueoHoii paboThi Odnem
1y P 4acoB
O0beM 00pa3oBaTeIbHOM NMPOrpaMMbl Y4eOHOM TUCHUTITHHBI 340
B TOM YHCJI€ 3aHATUI TPOPECCUOHATHLHO OPUEHTHPOBAHHOTO COCPIKAHMS 48
B TOM 4HCJIe:

TEOPETUIECKOE O0yUCHHE 208
NPaKTHYECKHE 3aHATHS (B T.4. KOHTPOJIBHBIC Pa0OTHI) 96
KOHCYJIbTAITU! 30
IIpome:kyToyHas arTecTanusd B (popMe IK3aMeHa 6




2.2. TemaTH4eckuii NJ1aH u cogepxkanue ydyeonoi nucuumimabl OY /.03 MatemaTtuka

HanMeHoBaHue pa3aesioB u

Conep:xanue y4e0HOTo MaTepuasa (0OCHOBHOE H MPO(eCcCHOHATbHO-
OPHEHTHPOBAHHOE), JIA0OPATOPHbIE U MPAKTHYECKHE 3aHITUS, IPUKIATHOM

O0bem yacos,
B T.4 B popme

IInanupyemble pe3yabTaThl,
(popmMupoBannio KOTOPBIX

TeM NMPAKTHYECKOI Croco0CTBYET JIeMEHT
MOAYIb (l'lpI/I Ha.]'lI/I‘II/IH) NoArOTOBKH MmporpamMmmal
1 2 3 4
OCcHOBHOE co/Iep:KaHue
Pasnen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 10/2
Tema 1.1. Llens n 3anaun | Cogep:kanue y4eOHOr0 MaTepuaa gll; 0(1) 1'_1523
MaTeMaTHUKH npy | 1.ba3oBble 3HaHHMS W yMEHHs MO MaTeMaTHKe B MNPOGECCHOHAIBHOU W B JIP)ZFB 01 -04
OCBOCHUH CIIEIUAJILHOCTU. | MOBCEAHEBHON  JAesATEeNbHOCTH. JIeHCTBUS Hajd — TOJOXWUTEIbHBIMH U JIP I{HII 01 - 03
Uucna M BBIYMCIEHUSA. | OTPUIATENBFHBIMU YHUCIAMH, OOBIKHOBEHHBIMH W JECATUYHBIMHU APOOSIMH. 2 JIP JIB 01 - 05
Bripaxxenus u | [etictBust co cTeneHsaMu, GopMyIIbl COKPAIIEHHOTO YMHOXEHUS. JIPAB 01 - 04
npeoOpa3oBaHus JIP IIB 01 - 03
Tema 1.2. I'eomerpus nHa | Comep:KaHue Y4eOHOTO MaTepHajia JIPT'B 02 - 07
IUIOCKOCTH IIpodeccronaIbLHO-0PHEHTHPOBAHHOE colep;Kanue (comep:xaHue JIP JxB 03 - 05
NMPHUKJIAJTHOT0 MO1YJIsA) 2/2 MP YYIII (BJIJ) 01 - 06
IIpakTnyeckoe 3ansiTue Nel. Buasl muiockux Guryp u ux miomais. 2 MP YYIII (U ) 01 - 03
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B Kypce T€OMETPUHU Ha MJIOCKOCTH xg 33773;%2;[(3’%1% (()S '_1035
Tema 1.3. Tlpouentusie | Coaep:xaHue y4eOHOT0 MaTepHuaJia MP YYP] (Co) 01 - 03
BBIYMCIICHUS IpakTuueckoe 3anHsitue Ne2. [IpocThie TPOLIEHTHI, pa3HBIE CIIOCOOBI HMX MP YYP]I (Co) 07
BbIurciaeHusl. CII0)KHbIE POLIEHTHI. 2 MP YYP][ (Cm) 03— 04
Tema 1.4. VYpaBHenus u | Comep:kaHue y4eOHOro MaTepuajia MP YYPJ (3H) 03 - 05
HEPaBEHCTBA. Cucremsl | 2. JIluHeiiHble, KBaapaTHbIC, NPOOHO-IMHEWHBIC YpPaBHEHHS M HEPaBEHCTBA. 2 ME gﬁ gg% g;
YPaBHEHHI U HEPAaBEHCTB. | CrocOOBI pelIeHHUs] CUCTEM JIMHCHHBIX ypaBHeHUH. [TonsaTHs: Matpuna 2X2 u MP VYK (CI) 06 — 07
3x3, onpenenurens MaTtpuubl. Meron I'aycca. Cuctembl HEIMHEWHBIX MP YYPJI (IIC) 02 - 04
ypaBHeHUN. CUCTEMbl HEPABEHCTB. MP YYK/I (0) 01 - 02
Tema 1.5. Bxognoii | Conep:xanue yueOHOro MaTepuasa MP YYKJI (O) 05
KOHTPOJIb. 3.Brruncnenus u npeodpa3oBanus. YpaBHEHUsI U HEpaBeHCTBA. | eomeTpus Ha 2 OK 01 -07
IUIOCKOCTH. MK 2.2
IIK 3.1
KonrtposbHas padora Nel
Pa3nen 2. IlpsiMble M NJIOCKOCTH B NPOCTPAHCTBE 20/4 IP 01 - 14
Tema 2.1. OcuoBubie | Comep:kanne y4eGHOro MaTepnasia 1Py 01- 19
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noHsaTust  crepeomerpuu. | 4. Ilpenmer crepeomerpun. OCHOBHBIE MOHATHUS (TOYKA, MPsSMasi, TIIOCKOCTb,
Pacnionoxkenne mnpsmbix U | mpocTpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. llepecekarommuecs, 2
MJI0CKOCTEN napajuieNibHble M CKpeluBaromuecss mpsimble. [Ipu3sHak u  CBOHCTBO
CKpeIIMBaroIuXCcs NpsMbIX. OCHOBHBIE MPOCTPAHCTBEHHbBIE (DUTYPBHI.
Tema 2.2. Coaep:xxaHue yueOHOro MaTepuaJia
[TapamnensHOCTh HpsMBIX, | 5.IlapamiensHbie npsMas u miockocts. Onpenenenue. [Ipusznak. CroiicTBa (¢
OpAMOM M IIJIOCKOCTH, | JIoKa3arenbCTBOM). IlapamnensHbie mimockoctu. Ompenenenue. [IpusHak. 2
IJI0CKOCTEN CaoiicTBa (Cc 10Ka3aTEIbCTBOM).
6.Tetpasap u ero snementsl. [lapamnenenunen u ero 3iaemMeHThl. CBoiicTBa 2
MIPOTUBOMNOJIOXKHBIX TpaHell M nuaroHaineil mapamnenenunena. I[loctpoenue
ceyeHull. Pemenue 3anad.
Tema 2.3. Copepxanue yueOHOro MaTepuaJia
[lepnieH UKy ISIPHOCTD 7 IlepnennukynspHelie npsMble. [lapannensHble TpsiMble, TEPICHINKYIIPHBIC
MPSIMBIX, IPSIMOA U K MiockocTd. [Ipu3Hak mNepneHAUKYISIPHOCTH NPSIMONM U  IJIOCKOCTH. 2
IJIOCKOCTH, IJIOCKOCTEN JlokazarenbcTBO.
8.Ilepniennukynsap u HakjaoHHas. [lepmeHAUKyIsIpHBIE TUIOCKOCTH. [Ipm3HaK
NEPNEHIUKYJIIPHOCTH  IulocKocTeil.  JlokasatenbcTBo.  PaccrosiHus B 2
IIPOCTPAHCTBE
Tewma 2.4. Coaep:xxaHue y4eOHOIro MaTepuaJia
Teopema 0 Tpex | 9.Teopema o Tpex nmepneHAUKyIsApax. JlokazaTeabCTBO. 2
MEPIEHIUKYIISIpax 10.Yron Mexay mpsiMOi U TIOCKOCTBIO. YTOJI MEXKTy MIOCKOCTSAMHU. 2
Tema 2.5. IIpodeccnonabHO-OPHEHTHPOBAHHOE coJaep;kaHue (copep:xkanue
[TapannenbHsle, NPHUKJIATHOTO0 MOAYJISA) 4/4
MEPIICHAUKYIISIPHBIE, IIpakTHyeckoe 3ansaTue Ne3. AKCHOMBI CTEPEOMETPHH. 2
ckpemuBaromuecs npsmeie | [Ipaktnyeckoe 3ansaTue Ned. [lepneHIuKyIsIpHOCTh IPSIMON U TUIOCKOCTH, 2
NapajuleIbHOCTh  JBYX  HPSIMBIX,  NEPHEHIUKYJSIPHBIX  IUIOCKOCTH,
NEPIEeHIUKYISIPHOCTD MIOCKOCTEN
Tema 2.6. Pemenune 3anad. | Copep:xkanne y4e0HOro Mmarepuajia
Ilpssmbie w1 mutockocTd B | [IpakTHyeckoe 3ausitme NeS. PacroniokeHue NPSIMBIX M IUIOCKOCTEH B 2

MIPOCTPAHCTBE

npoctpaHcTee.  llepneHaukyIIspHOCTh
II0CKOCTEN. CKpEIMBAOIIUECS MPSMBIE.

U [OapajluiCJIbHOCTb TIPSAMBIX U

KoHnTtponbHas pabota No2

JIP TB 01 - 04

JIP IB 02 - 05

JIP DkB 03 - 05

MP YYIIJ (BJIJ) 01 - 06
MP YVILI (BU) 01 - 03
MP YVYILI (BU) 06 - 13
MP YYP]I (Co) 01 - 03
MP YVP] (Co) 07

MP YVYPJ] (Cm) 03 - 04
MP YYPJ (9H) 03 - 05
MP VVIII (BH) 01

MP YVKJ (CII) 01

MP VYK (C]I) 03

MP YYKII (CJT) 06 - 07
MP VVYPJ] (IIC) 02 - 04
OK 01

OK 03

OK 04

OK 07

K 2.2
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Pa3nes 3. KoopanHaThl M BeKTOPbI

14/4

Tema 3.1  Jlexaprossl | Conep:kaHue y4eOHOro MaTepuajia
KOOPJAWHATHI B | 11.]lekapToBbl KOOpAMHATHI B TpocTpaHcTBe. [Ipocteitmue 3amaun B 2
npocTpaHcTBe. PaccrosiHue | koopanHaTax. TP 03 - 05
MEXIy JByMs TOYKamu. | 12.PaccrosiHue MexIy IByMsl TOYKAMHU, KOOPJIWHATHI CEPEIMHBI OTpe3Ka 2 IIP 08
Koopaunatel  cepenuHsl P 10 - 13
oTpeska ITPy 06 - 08
Tema 3.2 CoaepxaHue yueGHOIr0o MaTepuaJia Py 16
Bexkropsl B mpoctpanctee. | 13.Bektopel B mpoctpaHcTBe. ClIOXKEHHME U BBIYMTAHHE BEKTOPOB. JIP IIHII 01 - 03
Yron Mexay BEKTOpaMH. | YMHOXKCHHE BEKTOpA HA YHCIIO. 2 JIP IB 02 - 05
Ckanaproe mnpoussenaenue | 14 Komrianapaple  BekTopbl.  CKalsipHOE  TPOM3BEACHHUE  BEKTOPOB. JIP TB 04
BEKTOPOB PasioxkeHue BeKTOpa MO TPEeM HEKOMIUIAHAPHBIM BekTopam. KoopauHatsi 2 JIP 3xB 03 - 05
BEKTOpA, CKAJSIPHOE IPOM3BEJICHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXIY MP YVIIZ (PcH) 01 - 05
BEKTOPAMH, YT0JI MEX1y NPSMOI U MJIOCKOCTBIO, YTOJI MEXY IIIOCKOCTSAMH. xg gzﬁﬁ ((g‘;)) %17 -03
Tewma 3.3 IIpodeccnoHaLHO-OPHUEHTHPOBAHHOE coJep:KaHue (copep:kanue 4/4 xll; §§£Hﬂ ((ggi 833: 854
[Ipaktuxo- NPHUKJIATHOTO0 MOAYJISA) MP VYIUI (BUT) 01
opueHTHpoBaHHbIe 3a1auM | [IpakTnueckoe 3aHaTHe Ne6. KoopaunaTHas miockocTs. Brluucienue 2 MP VY (BU) 08 - 11
Ha KOOPAWHATHOM | pacCTOSHHUM U INIOMIAJEN Ha IJIOCKOCTH. MP VYYIIA (bHO) 13
IUIOCKOCTHU IIpakTnyeckoe 3ansitue Ne7. KoimuecTBEHHbIE pacyeThl 2 MP YYK] (CO) 01
Tema 3.4 Cozep:kanue y4e0HOro MaTepuajia MP YYKI (C) 03
Pemenne 3a1au. | [lpakTtuyeckoe 3ansaThe Ne8.J[eKapTOBBl KOODAMHATHI B IPOCTPAHCTBE. MP YYKI (CL) 06 - 07
Koopaunats! 1 BEKTOpEI Bektopel B mpoctpaHcTBe. /[lelictBus Haa Bekropamu. KomiaHapHble MP YYPJ (IIC) 02 - 04
BeKTOphl. CKaJIIpHOE MPOM3BEACHHE BEKTOPOB. Pa3zinoxkeHue Bekropa mo 3 OK 02 - 04
HEKOMIUTaHapHBIM BekTopaMm. KoopaumHaTel BEKTOpa, pacCTOSHUE MEXITY 2 OK 07
TOYKAMM, KOOpJAMHATBl CEPEIUHBl OTpEe3Ka, CKAIIPHOE IPOU3BENECHUE
BEKTOPOB B KOOpAMHATAX, YTOJ MEXAYy BEKTOpaMH, Yroi MEXAy HpsIMOH U
IJIOCKOCTBIO, YTOJI MEKY MIIOCKOCTSIMHU
Kontponbnas padora Ne3
Pasnen 4. OcHoBbI TpUroHoMerpuu. Tpuronomerpuyeckue (PyHKIUU 40/4 IIP 01 - 14
Tema 4.1 Cojnep:xanue y4eGHOr0 MaTepuaJia IIPy 01- 19
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Tpuronomerpuueckue 15.Paguannas mepa yrua. IIoBOpOT TOUYKHM BOKpYI Hayajga KOOPJHMHAT.
¢byHKIIME  TIpou3BoONIbHOTO | OnpezeneHne CHHyca, KOCHHYCa, TAHT€HCa U KOTaHTeHCA. 2
yria, yucna. Paguannas u | 16.3Haku cuHyca, KOCMHYycCa, TaHIM€HCa M KOTAaHT€HCa II0 YEeTBEPTSIM.
rpajycHas Mepa yria 3aBUCHUMOCTb MEXJy CHHYCOM, KOCHHYCOM, TaHI'€HCOM H KOTaHT€HCOM
OJIHOTO M TOTO K€ yria 2
Tema 4.2  OcnoBHble | Copep:kaHue Y4eOHOI0 MATEpHAJIA
TPUTOHOMETPUUECKUE 17.Tpuronomerpuueckue Toxkaecrsa. CUHYC, KOCUHYC, TAHT€HC U KOTaHT€HC 2
TOKJIECTBA. yrioB O u - 6.
DopMyJIbl IPUBEACHUS 18.®opmyIisl mpuBeACHUS 2
Tema 4.3 Coaep:xxaHue yueOHOro MaTepuaJia
Cunyc, xocunyc, tanrerc | 19.Cymma u pasHocts cuHycoB. CyMma M pa3HOCTh KOCMHYcOB. CHHYC U 2
CYMMBI M Pa3HOCTH JBYX | KOCHHYC JJBOWHOTO yTJa.
YIJIOB 20.®0opMyJIBbI IOJIOBUHHOTO YIJIA. 2
Cunyc u kocunyc | 21.IIpeobpa3oBaHusi CyMMBI TPUTOHOMETPHUECKUX (YHKIIUNA B TPOU3BEICHUE
IBOKMHOro yria. @opMyiibl | ¥ IPOM3BEACHUS B CyMMY. 2
MIOJIOBUHHOTO yIJIa 22 .BpipaxkeHHe TPUTOHOMETpUYECKUX (DYHKIUI yepe3 TaHT'€HC MOJIOBUHHOIO
aprymenTa. IIpeoOpa3oBaHus IpOCTEHIINX TPUTOHOMETPUUECKHUX BBIPAKCHHUN 2
Tema 4.4 Coaep:xxaHue yueOHOIro MaTepuaJia
@Qynkuuy, HX CBOMCTBA. | 23.001acTh ONpeAeICHUs W MHOXXECTBO 3HaueHW QyHKuui. YETHOCTSH,
CrniocoOsl 3aJ]aHMsl | HEeYETHOCTh, MEPUOANYHOCTD PyHKIMH. CriocoObl 3a1anust QyHKIHI 2
byHKIHH
Tema 4.5 Coaep:xxkaHue y4eOHOIro MaTepuaJia
TpuronomeTpuieckue 24.00nacTh OMpeACICHUsT W MHOXECTBO 3HAYCHHH TPUTOHOMETPUICCKUX
GyHKIMH, UX cBoiicTBa U | pyHkuuit. YETHOCTh, HEYETHOCTH, MEPUOAMIHOCTH TPUTOHOMETPUUCCKHX 2
rpaduxu ¢ynkuii. ColicTBa U rpaduku QyHKIMA y = COS X, y =Sin X,y =tg X,y =
ctg x.
Tema 4.6 [IpeoOpazoBanue | Comep:kaHue y4eOHOro MaTepuajia
rpaduxos IMpakTuyeckoe 3ansaTue Ne9. Cxxarme © pacTsDkeHHe TpadukoB 2
TPUTOHOMETPHUIECKUX TPUTOHOMETPUIECKUX (yHKITHH.
byHKIUH [IpeobpazoBanue rpagKOB TPUTOHOMETPUIECKHUX (PYHKINI
Tema 4.7 IIpodeccnonabHO-OPHEHTHPOBAHHOE coJaep;kaHue (copep:xkanue
Onucanue NPHUKJIATHOTO0 MOAYJISA) 4/4
IIPOU3BOJICTBEHHBIX IMpakTHyeckoe 3aHATHE Ne10. Hcnonp3oBanue CBOICTB 2

IpoueccoB C€  MOMOMIIbIO

TPUTOHOMETPHUECKUX (PYHKIIMH B MpodeccHOHANbHBIX 3a/1a4ax

JIP TB 01 - 04

JIP L{HII 01 - 03

JIP JIB 01 - 05

JIP 3B 01 - 04

JIP IIB 01 - 03

JIP TB 02 - 07

JIP JkB 03 - 05

MP VI (BJI) 01 - 06
MP VYIII (BU) 01 - 03
MP VYIII (BU) 06 - 13
MP VVYIIJ (PcH) 01 - 05
MP VYPJ] (Co) 01 - 03
MP VYP]I (Co) 07

MP YVYPJ (Cm) 03 — 04
MP VYP]I (3M) 03 - 05
MP VYKJI (CJI) 01

MP YVYKII (CJI) 03

MP VYKJI (CJT) 06 - 07
MP VYPJI (IIC) 02 - 04
MP VYKJI (O) 01 - 02
MP VYK]I (O) 05

OK 01 - 07
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rpaduxoB pyHKINN

IIpakTHyeckoe 3aHATHE Nell. Hcnons3oBanue CBONCTB
TPUTOHOMETPHYECKUX (PYHKIUH B MpohecCHOHANBHBIX 3a/1a9ax

Tema 4.8  OOpatnsie | Cogep:kaHue Y4eOHOr0 MaTepUuasa

TPUTOHOMETPUUECKHUE 25.06parnbie TpuroHomerpudeckue ¢pyHkmun. Mx cBoiicTtBa u rpaduku
byHKIIUN

Tema 4.9 Coaep:xxanue yueOHOro MaTepuaJia

Tpuronomerpuyeckue 26.YpaBHEHHUE COS X = a.

YPaBHCHUS U HCPABCHCTBA

27.YpaBHeHue sin X = a.

28.YpaBHeHue tg X = a, ctg X = a. Penienne TpuroHOMeTpUIECKUX YpaBHEHUH
OCHOBHBIX  THUIIOB:  IpOCTEHIINE  TPUTOHOMETPUYECKHUE  ypaBHEHMS,
CBOJSIIMECS K KBAJpPAaTHBIM, peEIIaeMble pa3lI0KEHUEM Ha MHOXKHTENH,
OJIHOPOJIHBIE.

29.IIpocTeiiine TPUroHOMETPUYECKHE HEPABEHCTBA

Tema  4.10  Cucremsl | Conep:kanue y4eOHOro MaTepuajia

TPUTOHOMETPUUECKUX 30.CucteMbl MPOCTEUIIMX TPUTOHOMETPHUECKUX YPaBHECHUI

ypaBHEHUH

Tema 4.11 Copepxanue yueOHOro MaTepuaJia

OcHoBbl  TpuronoMerpud. | [lpakrnyeckoe 3amstme Nel2. [IpeoOpazoBaHuEe TPUTOHOMETPUYECKUX
Tpuronomerpuyeckue BbIpaX€HUH. Pelienne TpuroHoMeTpuyecKux ypaBHEHUN U HEPABEHCTB B TOM
GbyHKIMK YHCJIe C UCIOJIb30BAHUEM CBOMCTB (DYHKIMH.

Kontponbnas pabota No4

Pasngea 5. KommiiekcHbie Yucjia

Tema 5.1
KommniekcHrle uncia

Coaep:xxanue yueOHOIro MaTepuaJia

31.IlonsTe KoMIUIeKCHOTO 4Hcia. ComnpsyKeHHbIE KOMIUIEKCHBIE YHCIA,
MOJYJIb U apryMEHT KOMIUIEKCHOTO uncia. Popma 3amucu KOMILIEKCHOTO
yrcia (reoMeTpruecKkasi, TPHrOHOMETPHYECKas, alredpandeckas).
32.Apudpmerndeckue AeWCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMHU

Tema 5.2
[Ipumenenue
KOMIUIEKCHBIX YHCEIl

Conep:kanue y4e0HOro MaTepuaia

IIpakTHyeckoe 3ansitue Nel3. BpinoigHeHHE pacyeToB € MOMOILBIO
KOMIUIEKCHBIX YHCE.

IIpakTHyeckoe 3ansaTue Nel4.llpumMepsl HCHOIB30BaHUS KOMIUIEKCHBIX
YHCEIL

P 01 - 14

Py 01- 19

JIP TB 01 - 04

JIP I[HIT 01 - 03

JIP 1B 01 - 05

JIP 9B 01 - 04

JIP IIB 01 - 03

JIPTB 02 - 07

JIP DkB 03 - 05

MP YVIII (BJIJ) 01 - 06
MP VVIII (BU) 01 - 03
MP VYIUI (BUI) 06 - 13
MP YVIIJ (PcH) 01 - 05
MP VYPJI (Co) 01 - 03
MP YYP]I (Co) 07

MP YVYP] (Cm) 03 — 04
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MP YYPJI (M) 03 - 05
MP VYKJI (CJT) 01

MP YVYKJI (CJI) 03

MP YYKJI (CJI) 06 - 07
MP VYPJI (IIC) 02 - 04
MP VYKJI (O) 01 - 02

MP YYK] (O) 05
OK 01 - 07
Paznen 6. [Ipon3Boanas ¢pyHKUMM, ee NPUMEHEHUE 38/6
Tema 6.1 Copnepxxanue yueOHOTro MaTepuaJia PO1-14
Ilonsitne  mpOM3BOAHOM. | 33, OmpejesieHre YMCIOBOM MOCIENOBATENLHOCTH, CIIOCOOLI €€ 3ajaHus M ITPy 01- 19
@opmynsl M IPaBUIIA | CBOWCTBA. Omnpenenenre Tmnpenena MOCIEeA0BaTEIbHOCTA. BbluucieHnue JIP TB 01 - 04
nupdepennmpopanus npenenoB mocnenoBarenbHocTed. [lpemen ¢yHKkMM Ha OECKOHEYHOCTH. JIP LIHIT 01 - 03
[Ipenen ¢yukuun B Touke. [Ipupamenue aprymenra. [Ipupaienue GyHKIum. ﬁg gg gi ) 82
Ornpezesienre NPOU3BOIHON. AJITOPUTM HAXO0XKJICHHS IPOU3BOJIHOM. 2 JIP IIB 01 - 03
Tema 6.2 IlpousBonueie | Conep:kanue y4eOHOro MaTepuasia JIPTB 02 - 07
CYMMBEI, PasHOCTH | 34 dopmysl 1udhepeHIpPOBaHNS. 2 JIP 9xB 03 - 05
NPOM3BE/ICHUA, HACTHOTO | 35 [Ipapuia auddepeHIupOBaHuSL. 2 MP YYILI (bJIN) 01 - 06
36.HaxoxeHre npou3BOIHOM. 2 MP YYIILA (BHUJ) 01 - 03
Tema 6.3 IlpousBoausie | Coaep:xxaHue y4eOHOI0 MaTepuasia MP VYL (BU]) 06 - 13
TPUTOHOMETPUUYECKUX 2 MP VYT (PeH) 01 - 05
o 37.0npenenenne cnoxHOW (yHKIuU. [Ipow3BomHAsS TPUTOHOMETPHUECKUX MP YYPJ (Co) 01 - 03
¢bynkmui.  [IpousBogHas ’ MP YYPII (Co) 07
CIIOKHOH (yHKIIHH byHKuMiL. . 2
38.ITpou3BoHas CI0KHON QYHKIIUH, MP YYPJL (Cwm) 03 - 04
Tema 6.4 Ilonsatue o | Conep:xxaHue yueOHOI0o MaTepuasia xg g’lgi ?l ((%IEII)) g:: -05
HETPEPBIBHOCTH PYHKIHH. 39.IlonsaTe HempepbiBHOM  (PYHKIMM W cBoWcTBa. CBsA3b  MEXKAY MP YYKJ (CJ) 03
Meron nnTepeanos HENPEPBIBHOCTHIO U JUPPEPEHIIUPYEMOCThIO (PYHKIIUH B TOYKE. AJTOPUTM 2 MP YYKJ (CA) 06 - 07
pEIIEeHUs HEPABEHCTB METOIOM UHTEPBAJIOB. MP YYPJ (IIC) 02 - 04
MP YYK/] (0) 01 - 02
Tema 6.5 Coaep:xxanue yueOHOro MaTepuaJia MP YYKI (0) 05
I'eomeTrpuuecknuit u | 40.'eomeTpudeckuii CMBICI IPOU3BOIHON (DYHKIIMU — YTIIOBOH KOS HUITHEHT OK 01 - 07
buznveckuit CMBICII | KacaTeabHOU K TpaduKy GyHKIIMH B TOUKE. 2
MIPOU3BOJHOMN 41.YpaBHeHHE KacaTelbHOW K TpapuKy (YHKIUU. AJITOPUTM COCTaBJICHUS
ypaBHEHHUs KacaTeIbHOU K rpaduky GyHKImu y=f(x) 2

Tema 6.6 @usuueckuil

Conep:kaHue y4e0HOIro MaTepuaJia
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CMBICJI HpOI/I3BO,Z[HOI>’I B

IIpakTuyeckoe 3ansitue Nel5. @wusuueckuii (MeXaHUYECKHI) CMBICT

poheCCHOHATBHBIX MPOU3BOJHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHHU t: v = S’ (t) 2
3ajadax
Tema 6.7 Coaep:xxanue yueOHOro MaTepuaJia
MonoToHHOCTh (QyHKIUH. | 42.Bo3pacTanrie u yObIBaHHE (YHKIIMH, COOTBETCTBUE BO3pACTAHUS U
Touku 3kcTpEeMyMa yObIBaHUSl (QYHKIUU 3HAKy Mpou3BoaHOM. [loHsATHE MPOU3BOAHON BBICLIETO
NOpsIIKA, COOTBETCTBUE 3HAKa BTOPOM  IPOM3BOAHOM  BBIIYKJIOCTH 2
(BorHyToCTH) (DYyHKLIMHU Ha OTpe3Ke. 3a7aud Ha MaKCUMYM U MUHUMYM.
43.]loHsiTHE  ACHMIITOTHI, CIOCOOBI ~ MX  OMpEleNIeHUs.  AJITOPUTM
ucciaenoBaHus (YHKIMM W TIOCTPOEHUs €€ Trpaduka ¢  OMOIIBIO 2
IIPOU3BOJHOM.
Tema 6.8 Conep:xxanue yueOHOIro MaTepuasia
Hccnenosanne Qynkumii u 44 UccnenoBanue GyHKIIMA HA MOHOTOHHOCTD U TTOCTPOEHUE TPpauKOB. 2
TOCTpOeHHE rpaduKoB 45. NccnenoBanue GyHKIIMM HA MOHOTOHHOCTD U TTOCTPOEHUE TPa(UKOB. 2
KoMmOuHMpoBaHHOE 3aHATHE
Tema 6.9 Haubonbmee u | Comep:kaHue y4eOHOro MaTepuajia
HaVMEHBbIIIEE 3Ha4yeHus | 46.Haxoxnenne HauOONBIIEr0 W HAMMEHBIIECTO 3HAYCHHH (DYyHKIHIA, 2
byHKIIUN HOCTPOCHHE T'Pa(UKOB MHOTOUWIEHOB C HCIIOJIb30BAHUEM MaTEMaTHYECKOIO
aHaJIM3a.
Tema 6.10 Haxoxzaenue | [IpoeccnoHaIbLHO-OPHUEHTHPOBAHHOE coJiep:KaHue (copep:xkanue 6/6
ONTUMAJIBHOTO PE3yJbTaTa | NPUKJIAIHOIO0 MOIYJISA)
¢ nomouepo npousBoaHol | [IpakTuyeckoe 3ansitue Nel6. Hawmmensinee u HaumOosbliee 3HaYCHHE 2
B [IPAKTUYECKUX 3a/1a4ax byHKIIH. 2
IMpakTuyeckoe 3ansaTue Nel7. Haumenpimee W HamOobIllee 3HAYCHUE 2
GyHKIHH.
IIpakTnyeckoe 3ansitue Nel8. Hawmmensinee u HauOosblee 3HaYCHHE
GyHKIHH.
Tema 6.11 Conep:kaHue y4e0HOIro MaTepuaJia
Pemenue 3aga4. | [lpakTuyeckoe 3ansaTue Nel9.dopmynsl u npasuia auddepeHIupoBaHUs.
[IpousBoanas GpyHkuuu, ee | MccnemoBanne (yHKIMIA C TOMOIIBI0 Mpon3BoaHONW. Hawmbonbinee u 2
MIPUMEHEHHE HauMeHbIllee 3HaYeHHs PYHKIINH
KonTponbHas paborta Ne5
Pa3nen 7. MHOTOrpaHHUKH M TeJia BpallleHUsl 38/8

Tema 7.1

] Coaep:xxanue yueOHOro MaTepuaJia

nmpo1-14
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Bepmunsbl, pebpa, rpaHu

47.JlonsiTie MHOrorpaHHuka. Ero sjgeMeHThl: BepliuHBI, pelpa, IpaHH,

MHOTOTpaHHUKA nuaroHanb. Ceuenue. Bolykiible 1 HEBBITYKJIbIE MHOTOTPAHHUKH
2

Tema 7.2 Ilpusma, ee | Comep:xkaHue y4eOHOI0o MaTepHuasa
cocrapisrone, cedenue. | 48.Ilonstre npusmel. Ee ocHoBaHus u OOKOBBIE I'paHH, BbicoTa. Ilpsmas u
IIpamas wu npaBuibHAsA | HakJIOHHAs npusMa. [IpaBunbHas npusma. Ee ceuenue.
IIPU3MBI 2
Tema 7.3 Coaep:xxanue yueOHOro MaTepuaJia
[Mapannenenunen, Kyo. 49 .ITapamnenenunesn, Kyo u ux cBoiictBa. CedeHue Ky0Oa, mapajienenumneia
Ceuenue kyo0a, 2
napajuiesienuneaa
Tema 7.4 llupamupa, ee | Comep:kaHue y4eOHOro MaTepuajia
cocraisrone, cedenue. | 50.IIupamuna u ee snementsl. Ceuenne nupamuabl. [IpaBunbHast nupaMua.
[IpaBunbHasgs  nupaMuja. | YcedeHHas mUpaMuia
Yceuennas nupamuaa 2
Tema 7.5 boxoBas u | Comep:kaHue y4eOHOro MaTepuajia
TIOJIHAS nOBEPXHOCTE | 51.ITnomanp 60KOBOM U MOTHON NOBEPXHOCTH MPU3MBI, TUPAMUIbI
MIPU3MBI, TUPaAMUIbI 2
Tema 7.6 Cummerpus B | [IpodeccHOHATIBLHO-OPHEHTHPOBAHHOE colep;kaHue (copep:kanue
KyOe, mapaienenurneae, | NPUKJIAAJTHOT0 MOIYJIs1) 4/4
pu3Me, NUpaMuze. IpakTnueckoe 3aunsatue Ne20.Cummerpusi B TpPHUPOIE, APXUTEKTYpE,
IIpuMepsl CUMMETpPHH B | TEXHHUKE, B OBITY. 2
npodeccun
Tema 7.7 IlpaBunbhbie | Conep:xxaHue y4eOHOT0 MaTepuaJia
MHOTOI'PAHHUKH, ux | [Ipaktuyeckoe 3ansaTue Ne2l.[loHATHe mpPaBUIBHOIO MHOIOIPAHHUKA. 2
CBOIICTBa CBoiicTBa IpaBUILHBIX MHOTOIPAHHUKOB
Tema 7.8 Humunap, ero | Conep:xaHue y4eOHOI0 MaTepuasia
cocrapisirome. Cedenme | 52.1lumuaap u  ero oanemeHthl. CedueHue muiauHApa (MapauieibHOE
HUAJTUHIPA OCHOBaHUIO U ocH). Pa3zBepTka IiinHapa 2
Tema 7.9 IIpojeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
Konyc, €ro | MPUKJIATHOTO MOIYJIsSA) 4/4
cocrapisrome.  Ceuenue | 53.Konyc u ero snemenTsl. CeueHrne KOHyca (MapasieIbHOE OCHOBAHHIO U 2
KOHycCa IPOXOJAIIEE YEPE3 BEPUIMHY ), KOHUUECKUE CEUCHUSI.

54.Pa3BepTka KOHyCa 2

Py 01- 19

JIPTB 01 -04

JIP IHII 01 - 03
JIP JIB 01 — 05
JIP 9B 01 - 04
JIP IIB 01 - 03
JIPTB 02 - 07
JIP JxB 03 - 05
MP VYT (BJI) 01 - 06
MP VYIII (BH) 01 - 03
MP VYIUI (BUI) 06 - 13
MP YVIIJ (PcH) 01 - 05
MP VVYP]I (Co) 01 - 03
MP YYP/ (Co) 07
MP VYP]I (Cm) 03 — 04
MP YVYPJ (3M) 03 - 05
MP VYK (C) 01
MP YVYKII (CII) 03
MP YYKJ (CH) 06 - 07
MP VVYPI (TIC) 02 - 04
MP YVKI (O) 01 — 02
MP YYK] (O) 05
OK 01 - 07
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Tema 7.10 VYceueHHBIN

Conep:xaHue y4e0HOro MaTepuaJjia

KOHYC. Ceuenue | 55.Yceuennsiii konyc. Ero oOpasyromass u Beicota. Ce4eHHE YCEYCHHOTO
YCEUEHHOTO KOHyca KOHYca. 2
Tema 7.11 Copepxanue yyeOHOro MaTepuaJia
[Iap u chepa, ux ceuenns | 56.1ap u chepa. Bzaumuoe pacmosnoxenue cdepbl u miockoctu. CeueHue
mapa, cepsl 2
Tema 7.12 Conep:kaHue y4e0HOIro0 MaTepuaJia
Ilonarue 06 o6beme Tena. | 57.IToustne 06 o0beme Tema. OObeM Kyba H  IPSIMOYTOJIBHOTO 2
OTtHoueHue 00beMOB | mapayutenenuneaa. 58.00beM npu3Mbl U IIMHAPA. OTHOIIEHHE O00BEMOB 2
110JI0OOHBIX Tel 0J00HBIX TeJl. | 'eoMeTprudecKii CMBICI ONpeienuTeNs 3-ro NopsiiKa
Tema 7.13 Copepxanue yueOHOro MmaTepuaJia
Obnemsl v IIOWAMM | 59 Ogpemer mupamus n koHyca. O6beM mapa. [1omaau TOBepXHOCTE il Tel 2
MIOBEPXHOCTEH Tell
Tema 7.14 Kom6unamuu | Comep:kaHue y4e0HOro MaTepuajia
MHOrorpaHHukoB u ten | [Ipaktuyeckoe 3ansitue Ne22. KomMOuHaIMy reoOMeTpUYECKHIX T, 2
BpallECHHs
Tema 7.15 Copepxanue yueOHOro MaTepuaJia
I'eomerpuueckue IIpakTHyeckoe 3aHATHE Ne23. Hcnons3oBanue KOMOMHAaIMM
KOMOMHAIMM HAa IPAKTUKE | MHOTOTPaHHHUKOB M TEJ BPAILICHUS B IPAKTHKO-OPHEHTHUPOBAHHBIX 3a/1a4ax. 2
IIpakTH4eckoe 3aHATHE Ne24. Hcnonp3oBanue KOMOMHaIun 2
MHOTOTPAaHHHKOB U T€JI BpAIlleHHUs B MPAKTHKO-OPHEHTUPOBAHHBIX 3a]1auax.
Tema 7.16 Pemenue 3anau. | Comep:xkaHue y4eOHOro MaTepuasia
Mmuororpanaukn 1 Tena | [Ipakrtuueckoe 3amsitue Ne25. OObeMbl M IUIONIATH  TTOBEPXHOCTH 2
BpaLICHUS MHOTOTPAaHHHUKOB U T€JI BpaIlICHUs
KoHnTtponbHas pabora Ne6
Pa3nea 8. IlepBooOpasHas pyHKIHH, ee IPHMEHEHHE 14/4
Tema 8.1 Conaep:xkaHue y4eOHOr0 MaTepuasa 1P 01 - 14
ITepBooOpasnas ¢yHkuuu. | 60.3amaua 0 BOCCTAHOBJICHHM 3aKOHA BMIKCHHS 10 HM3BECTHOM CKOPOCTH. Py 01- 19
[TpaBuna HaXxOXJeHHs | O3HAKOMJICHHE C TIOHSATHEM HWHTErpaja W NepBOOOpazHOW i (yHKIHMU JIP TB 01 - 04
MepBOOOPaA3HBIX y=f(x). [ToHsTHE MHTETPUPOBAHUS, BBIUUCIECHNE TIEPBOOOPA3HON /I JaHHOM JIP ITHII 01 - 03
¢ynkuuu. Tabmuma Gopmyn Ui HaXOXKISHHS NepBOOOpasHbIX. M3ydeHue jg gg g} _ 82
IpaBUJIa BBIUMCIIEHUS IEPBOOOPA3HOM. 2 JIP TIB 01 - 03
KoMOuHMpoBaHHOE 3aHsTHE JIPTB 02 - 07
Tema 8.2 Coaep:xxaHue y4eOHOIro MaTepuaJia
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[Imomane KpUBOIMHEWHOU
Tparneuuu. dopmyna
Herorona — JleitOauna

61.3amaun, NpuBOAAIIME K TOHATHIO ONPEIEICHHOIO HHTErpaiga — o
BBIYMCIICHUH IUIOIIAM KPUBOJMHEWHON Tpaneuu, O MEPEMEIIEHUHA TOYKU.
[TonstTue ompenenéHHoro uHTerpamna. [eomerpuueckuii u QUINIECKUIT

JIP JkB 03 - 05
MP VI (BJIJ) 01 - 06
MP VYIII (BUJ) 01 - 03

CMBICIT OofpeiesieHHoro narerpana. @opmyna Hetorona— Jleitbnuma 2 MP VVIIA (5U]) 06 - 13
MP YYIIJ (PcH) 01 - 05
Kom0nHMpoBaHHOE 3aHsATHE MP VYPII (Co) 01 - 03
Tewma 8.3 Coaep:xxanue yueOHOro MaTepuaJia MP YYPJ (Co) 07
Heonpenenennsiii u | 62.IloHsiTHE HEONPEACICHHOTO HHTETpaJIa MP VVPI (Cw) 03 - 04
y MP YYPJ (9M) 03 - 05
OMpEeJICICHHBIH MHTErpasibl | KoMOMHUpOBaHHOE 3aHSTHE 2 MP YYKJI (CJI) 01
Tema 8.4 Ilomsatue 006 | Copepaxanue y4eOHOro MaTepuasia MP VYK (CIT) 03
OIPEJEIIEHHOM UHTErpane | 63.I'eoMeTpUYeCcKHii CMBICI ONPEIEICHHOTO HHTETpaja MP YYKJ (CH) 06 - 07
Kak TUTOIIAN 2 MP YYP]I (IIC) 02 - 04
KPMBOJIMHEHHOM Tpanennu | KoMOMHMPOBAHHOE 3aHSITHE MP YYKI (O) 01 - 02
Tema 8.5 IpodreccHOHATBLHO-OPHEHTHPOBAHHOE cojepkaHue (comep:kanue MP YYK] (O) 05
OrnpesiesieHHBI  MHTETpa | MPUKJIATHOTO MOTYJIs) 4/4 OK 01 - 07
B JKU3HU IIpakTuueckoe 3aHsTHe Ne26. ['eoMeTpUYECKHMIA CMBICI OINpPEACICHHOTO 1K 2.2
unTerpaia. ®opmyna HetoToHa - Jleitbuuna. 2
IpakTuyeckoe 3ansitue Ne27. Pemienue 3ajau Ha NMPUMEHEHHE HMHTErpalia 2
JUTSI BIYHMCIICHUS! GU3UYECKUX BEJIMYMH U TUIOLIaAen
Tema 8.6 Pemenue 3anau. | ConepxxaHue y4eOHOro MaTepuasia
IlepBooOpa3nas Qynkuuy, | [Ipaktuyeckoe 3ansaTtue Ne28.IlepsooOpasnas  ¢yakiuu. [IpaBuia
ee MpUMEeHEeHHe HaXOKJeHUs nepBooOpasHbix. Ee mpumenenue. 2
KontponbHast pabora No7
Pa3znen 9. Crenenu u kopHu. CteneHHasi GyHKIus 18 nPO1-14
Tema 9.1 Coaep:xxanue yueOHOIro MaTepuaJia TPy 01- 19
Crenennas 64.ITonsiTHe KOPHS N-Oi CTENIEHH U3 JCHCTBUTEIFHOTO YHCIIA. JIP TB 01 - 04
65.@ynkmn y = V/x mx cBoiictBa m Tpaduku. CBoiicTBa KOpHS n-oif 2 JIP ITHII 01 - 03
(yHKIWsI, ee cBONCTBA CTEIICHU 2 JIP JIB 02 - 05
Tema 9.2 Tlpeobpaszosanue | CoaepkaHue y4eGHOro MaTepuasa JIP 3B 01 - 04
BBIDAKCHUH ¢ KOpPHAMH n- | 66.ITpeoOpazoBanne nppannoHAILHBIX BBIPAKCHUH. 2 JIP 9kB 03 - 05
O CTEeneHn 67. IlpeoOpa3zoBaHne BRIpAXKCHUI C KOPHSIMH N-0i CTETICHU 2 MP YVYIII (BJIO) 01 - 06

Tema 9.3 CaoiicTBa
CTCTIICHH C PallMOHAJIBHBIM

Conep:kaHue y4e0HOIro MaTepuaJia

68.ITonaTue cTemneHu ¢ JIOOBIM palOHAJIbHBIM ITOKA3aTCJICM. CreneHHEBIC

MP VYT (BHAJ) 02 - 03
MP VYT (BUJ) 06 - 13
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u JeUCTBUTENbHBIM | (YHKIIHHU, UX CBOICTBA U rpaduku MP YYIIJA (PcH) 01 - 05
MTOKa3aTeIISIMU 2 MP YYPJ (Co) 01 - 03
Tema 94 Pemenne | Copepxanue yueOHOro MmaTepuajia MP YYPA (Co) 07
HpPaMOHAIBHBIX 69.PaBHOCHIIEHOCTH UPPALIMOHATBHBIX YpaBHEHUH. METOIbI X PEIICHHMS. 2 MP YYPJ (Cm) 03 — 04
ypaBHEHMI U HEpaBeHCTB | 70.PaBHOCMIBHOCTD UPPALIMOHATIBHBIX HEPABEHCTB. 2 MP YYPJ (3N) 03 - 05
71.Pemenue nppanoHaIbHBIX YPaBHEHUN U HEPABEHCTB. 2 MP YYK/J (CH) 01
Tema 9.5 Cojep:kanne yueGHOT0 MaTepHaia MP YYKI (CD) 03
Crememn  wu  kopuu. | [lpakTHueckoe 3amsitme Ne29.OmpejelieHHE  CTCIEHHOH — (YHKIHH. MP YYKI (C) 06 - 07
Crenennast pyHKUIUSA Hcnonbs3oBaHue €€ CBOMCTB IIPU PELICHUH YPAaBHEHUN U HEPaBEHCTB. 2 MP YYPJ (IIC) 02 - 04
MP YYK/ (O) 01 - 02
KoHnTtponbHas pabora Ne§ MP YYK/I (O) 05
OK 01-05
OK 07
Pa3nea 10. [loka3zaTenbHas GyHKIUSA 18
Tema 10.1 Copepxxanue yueOHOro MaTepuaJia 1P 01 - 14
[Toka3atenbHass yHKuws, | 72.CTeneHs ¢ IPOM3BOIBHBIM JEHCTBUTENBLHBIM HOKa3aTeneM. Onpenenenne 1Py 01- 19
€e CBOICTBa nokasarenbHOM  (GyHKIUM, ee cBoiictBa u rpadux. Ilpumenenue 2 JIP TB 01 - 04
NOKa3aTeIbHON QPyHKIUH. JIP ITHII 01 - 03
73.Pemenue moka3aTeabHBIX YpaBHEHHH (YHKIIMOHAIBHO-TpauuecKum 2 JIP JIB 02 - 05
JIP 3B 01 - 04
MCTO/IOM JIP JkB 03 - 05
Tema 10.2 Copnepxxanue yueOHOIr0o MaTepuaJia MP YYIUI (BJIJ) 01 - 06
Pemenne mnoxasarensHsiX | [Ipaktuyeckoe 3anatue Ne3(0.PemeHne TOoKa3aTeNbHBIX — YPaBHEHHUU 2 MP YVIII (BU) 02 - 03
YPaBHEHUI U HEPABEHCTB METOJIOM ypaBHHMBAHHUSI TTOKa3aTEIEH. MP yYyYILA (BHAO) 06 - 13
IpakTuyeckoe 3ansatue Ne3l. Pemenwe moOKa3aTeNbHBIX YpaBHEHHMA 2 MP Yy (PcH) 01 - 05
METOJIOM BBEJCHHS HOBOH TNEPEMEHHOW M (PYHKIMOHAIBHO-TpadUICCKUM MP YYPJ (Co) 01 - 03
METOJIOM. 2 MP YVYPJ (Co) 07
IIpakTuueckoe 3ausitue Ne32. PemeHne TmOKa3aTeNbHBIX YpaBHEHUU MP VYPJ (Cw) 03 — 04
($yHKIMOHATBHO-TPAQUIECKIM METOIOM. 2 MP YYPJ (3H) 03 - 05
IIpakTuueckoe 3anaTue Ne33. Permenre mokasaTeIbHBIX HEPABEHCTB xg zzﬁﬁ Egﬁ; (0);
Tema 103  Cucremsl | Conep:kanue y4eOHOro MaTepuajia MP VYK (CID) 06 - 07
MOKa3aTeIbHBIX 74 PelieHre CUCTEM MOKa3aTeIbHBIX YPaBHEHHIA. 2 MP YYPJI (IIC) 02 - 04
ypaBHEHUN 75. Penienue cucteM nmoka3aTelbHbIX YPABHEHHH. 2 MP VYK (O) 01 - 02
Tema 10.4 Coaep:xxkaHue y4eOHOIro MaTepuaJia MP YYK/] (O) 05
Penrenue 3aauy. IIpakTnueckoe 3ausitue Ne34. Pemenue mnoka3aTelbHBIX ypaBHEHHI OK 01 -05
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[TokazarenpHast yHKIMS | METOJOM YpaBHUBaHHUS TOKa3aTele ¥ METOJOM BBEACHHS HOBOM 2 OK 07
nepeMeHHOM. Penenre nokazareapHbIX HEPAaBEHCTB
KontposbHas padora Ne9
Paznen 11. Jlorapudmsbl. Jlorapugmudeckast pyHkuus 30/4
Tema 11.1 Jlorapupm | Coaep:kanue y4eGHOro MaTepuaa P 01 - 14
yucna. Jecarumuneiid  u | 76.JIorapudm yucia. 2 ITPy 01- 19
HaTypaJIbHbII JIorapuMmsl, | 77.JlecATHYHBIN U HATYPAIbHBIH JTOTapU(PMBbI, YHCIIO € 2 JIP TB 01 - 04
YHUCIIO € JIP ITHIT 01 - 03
Tema 11.2  CaoiictBa | Conep:kaHue y4eOHOro MaTepuaJjia JIP JIB 02 - 05
norapupmoB.  Omnepanus | 78.CoiicTBa torapudmos. 2 JIP 3B 01 - 04
norapu(pMUpOBaHUs 79.0nepanus gorapupMupoBaHus. 2 JIP DkB 03 - 05
80. Beruncnenue norapupmos. 2 MP YVYIII (BJIX) 01 - 06
Tema 11.3 Coaepskanue yueOHOro MaTepuaJia MP ¥YYILI (bUA) 02 - 03
Jlorapudmuueckas 81.Jlorapudmuueckas QyHKIIHS U €€ CBOMCTBA. 2 MP YYIIA (BAJ) 06 - 13
dyHkuus, ee cBoiicTBa 82. IToctpoenue rpaduka gorapudmMuueckoil GyHKIHH. 2 MP YYILJ (PcH) 01 - 05
MP YYPJ (Co) 01 - 03
MP YYPJ (Co) 07
Tema 11.4 Conep:xxanue yueOHOro MaTepuaJia MP YYPJ (Cm) 03 - 04
Pemenne 83.IlonsiTre norapuMUUecKoro ypaBHeHHs. PemeHne norapugMUYecKuX 2 MP VVPIL (9U) 03 - 05
Jorapu(pMUIECKUX Ny MP YYKI (CH) 01
. ypaBHEHH: (QyHKIIMOHATBHO-TPAapUUECKUM METOIOM. MP VYK (CIT) 03
YPaBHCHUN U HCPABCHCTB | g4 pemenme Jorapu(MUUECKUX YpaBHEHUN METOIOM IMMOTEHIIUPOBAHUSI. 2 MP VYK (CTD 06 - 07
85.PemeHI/Iev norapuMUUECKUX YpaBHEHHA METOJIOM BBEICHHUS HOBOM 2 MP YYP§ ((Hg; 02 - 04
NEePEMEHHOM. ) MP YYKI (O) 01 - 02
86.Jlorapudmudeckie HepaBEHCTBA MP VYK (O) 05
Tema  11.5  Cucremsl | Conep:kanne y4eOHOro MaTepuajia OK 01 — 05
JOrapuPpMHUECKUX 87.AnropuT™M = peUIeHHs ~ CHUCTEMBl  ypaBHEHHIA. PaBHOCHIIBHOCTD OK 07
YpPaBHEHHI JorapupMHUUECKUX YpaBHEHHH U HEPABEHCTB 2
Tema 11.6 IIpodeccrnoHaILHO-OPHUEHTHPOBAHHOE coJep:KaHue (copep:xkanue 4/4
Jlorapudmbl B mpHpose U | NPUKJIAJTHOTO MOIYJIs1)
TEXHUKE IIpakTnyeckoe 3ansaTue Ne3S. [Ipumenenue norapudma. 2
IIpakTuueckoe 3ansitue Ne36. Jlorapudmuueckas crupanb B mpupoje. Ee
MaTeMaTHU4eCKHE CBOICTRA 2

Tema 11.7 Pemenne 3anau.
Jlorapudmsr.

Conep:kaHue y4e0HOro MaTepuaJjia

IlpakTuueckoe 3anstme Ne37. Jlorapubmuueckas ¢yHknusa. Pemenue
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Jlorapugmuueckas IpOCTEHIINX JJorapu(pMUUECKUX YpaBHEHUH 2
GbyHKIHS Kontposnbnas padora NelO
Pa3znen 12. MHoxkecTBa. Jj1eMeHThI Teopuu rpagos 10/2
Tema 12.1 Conep:xaHue y4e0HOIr0 MaTepuaJa IP 01 - 14
MuoxecTBa 88.[MonsTre MHOKecTBa. [ToaMHEOKecTBO. OnEepaly ¢ MHOKECTBAMH 1Py 01- 19
KoMmOuHMpOBaHHOE 3aHATHE 2 JIP TB 01 - 04
Tema 12.2 IIpojeccrnoHaILHO-0PHEHTHPOBAHHOE coaep:kaHue (conep:xanue ﬁ]l: g]}; {)[201 (;503
Omnepanuy ¢ MHOXKECTBaAaMH | MPHKJIATHOT0 MOIYJIs1) 2/2 JIP 3B 01 - 04
IIpakTuyeckoe 3ansaTue Ne38. Omnepanuun c MHOXecTBamH. Pemienue JIP DB 03 - 05
IMPUKJIAAHBIX 3a1a4. 2 MP YVYII I[ (B JI I[) 01-06
Tema 12.3 Copaepxxanue yueOHOI0 MaTepuaJia MP VVILI (BU[) 02 - 03
I'padsr IIpakTuyeckoe 3anaTue Ne39. [Tonstue rpada. Cs3Hblil rpad, 1epeso. 2 xg ;’ggﬁ ?13?1/)1:;)0016 '0153
IIpakTnyeckoe 3ansiTue Ne4(. L{uxi rpad Ha IIOCKOCTH. 2 MP YYPI (Co) 01 - 03
Tema 12.4 Pemenue 3anau. | Conep:xxaHue y4eOHOr0 MaTepuasia MP YYPJ (Co) 07
MmuoxectBa, I'padpl u ux | [IpakTtuueckoe 3ansitue Nedl. Omepanuu ¢ MHOKecTBamu. OmmcaHue MP YYPJI (Cm) 03 — 04
NpUMEHEHHE pealbHbIX CHUTyallMii C IIOMOLIBIO MHOXeECTB. IIpuMeHeHHe rpadoB K MP YYPJ (3H) 03 - 05
pELIeHUIO 3a1a4 2 MP YYKJ (CO) 01
Konrponbnas padora Nel 1 MP YYKI (CA) 03
MP VYK (CIT) 06 - 07
MP YYPJ (IIC) 02 - 04
MP YVYKJI (O) 01 - 02
MP VYK (O) 05
OK 01 -05
OK 07
DK 3.1
Pasnen 13. DneMeHTHl KOMOMHATOPUKH, CTATUCTUKH M TEOPHHU BEPOSTHOCTE 22/8 P 01 - 14
TPy 01- 19
Tema 13.1  OchHoBHble | ConepxxaHue y4eOHOI0 MaTepuaJia JIP TB 01 - 04
noHsATHA KoMOnHaTopukn | 89.I1epecTaHOBKH, pa3MeIICHUS. 2 JIP ITHII 01 - 03
90. Coueranusl. 2 JIP JIB 02 - 05
Kom0OuH1poBaHHOE 3aHATHE. JIP 3B 01 - 04
TeMma 13.2 JIP 9kB 03 - 05

CoOrITHE,

Conep:xaHue y4e0HOr0 MaTepuaJjia
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BEPOATHOCTD coObiTus. | 91.CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSATHOCTH CYMMBI MP YYILI (bJI) 01 - 06
ClnoxeHHEe M YMHOYKEHHE | COOBITHIA. 2 MP Yy (BHUJ) 02 - 03
BEPOSITHOCTEH 92.YcnoBHas BEpOSITHOCTb. 3aBUCUMBIE M HE3aBUCUMBIE COOBITHS. TeopeMbl O MP VVIIA (BU]) 06 - 13
BEPOSTHOCTH MTPOU3BEACHUS COOBITHIA. 2 MP YYIILA (PcH) 01 - 05
MP YVYP]I (Co) 01 - 03
Kom0OuHMpoBaHHOE 3aHATHE MP YYP (Co) 07
Tema 13.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE colep;kaHue (conepxanue 4/4 MP YYPJI (Cm) 03 — 04
BepOﬂTHOCTL B | IPHKJAAHOI'O MO):[y.]IS[) MP YYPJI (M) 03 - 05
npodeccrnoHaIbHBIX IIpakTuyeckoe 3anaTue Ne42. OTHOCUTENBHAS YACTOTA COOBITHS, CBOHCTBO MP YYKII (CJ) 01
3ajagax €¢ YCTOHYHUBOCTH. 2 MP YYKJ (CQ) 03
IIpakTnyeckoe 3ansitue Ne43. CTaTUCTHUECKOE ONpPEIEICHUE BEPOSITHOCTH. 2 MP YYKJ (CHO) 06 - 07
OleHKa BEPOATHOCTH COOBITHS MP YYPJ (IIC) 02 - 04
MP YVYKJI (0) 01 - 02
Tema 13.4 Coaep:xxaHue yueOHOro MaTepuaJia MP YYKI (O) 05
Huckpernas  ciydannas | 93.Buapl cioy4aifHbix BenuuuH. OrmpenerneHue JUCKPETHOH —CIy4aiHOM OK 01-05
BEJIMUMHA,  3aKOH €€ | BeJHYHHBIL. 2 OK 07
pacnpeneneHus 94.3akoH pacnpeneneHus AUCKPETHOM ciydaiiHOW BenuuuHbL. Ee umcioBbie 2 NK 2.2
XapaKTEPUCTUKH. MK 3.1
Tema 13.5 Coaep:xkaHue y4eOHOro MaTepuaJa
3agaun  mareMaTudeckor | 95.BapuanuonHbii psid. [ToMUron 4acToT U rucTOrpamMma. 2
CTaTUCTHUKH 96.CraTtucTuyecKie XapakTepUCTHKH psijia HAOII01aeMbIX JaHHBIX. 2
KoMmOuHMpOBaHHOE 3aHATHE
Tema 13.6 Cocrasiacaue | [IpodeccnoHaAIBLHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue 4/4
TabIMIl M JMarpaMM Ha | MPUKJIAJTHOT0 MOXYJIs)
MPaKTHKE
IIpakTHyeckoe 3anaTHE Ned4. 2
[lepBuunas o00paboTka CTAaTUCTUYECKUX JaHHBIX. ['paduueckoe ux
IpeICTaBIICHHE, 2
IIpakTH4eckoe 3ansaTHE Ne4S.
HaxoxxeHune cpeJHUX XapaKTepUCTHK, HA0JI0JaeMbIX JAHHBIX.
Tema 13.7 Pemenne 3anau. | Conepxxanue y4eOHOro MaTepuaJia
OneMeHTbI IIpakTHyeckoe 3ansaTHe Ned46. OnemeHThl kKomOuHaTopuku. CoObITHE,
KOMOWHATOPUKH, BEPOSATHOCTb COOBITHsA. CII0)KEHUE U YMHOKEHUE BEPOSTHOCTEH 2
CTATHCTHEM | TCOpHH Kontponbnast pabora Nel2
BEPOSITHOCTEH
Pa3znen 14. YpaBHeHHsI 1 HEpABEeHCTBA 20/2
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Tema 14.1

Conep:xaHue y4e0HOro MaTepuaJjia

PaBHOCWIBHOCTB 97.PaBHOCHIILHOCTh YpaBHEHUI 1 HepaBeHCTB. OTNpeieTICHUS U TEOPEMBI. 2 P 01 - 14

YpaBHEHHH M HepaBeHCTB. | 98.00mme MeToAbl pelieHUs] YpaBHEHHI: mepexo OT paBeHCTBa (DYHKUUN K TPy 01- 19

OOmpe MeToIbI pEIIEHNST | pAaBEHCTBY apryMEHTOB JUISi MOHOTOHHBIX (DYHKI[HIA, METOBI PAa3JIOKCHHUS Ha 2 JIP'TB 01 - 04
MHOKUTEIH W BBEACHUSI HOBOM MEPEMEHHOH, (YHKIIMOHATbHO-TpadudecKuit gg g;lgllﬂ_lo-s 03
MeTon JIP 3B 01 — 04

Tewma 14.2 Conep:kaHue y4e0HOIro0 MaTepuaJia JIP TIB 01 - 03

I'paduuecknii Meron | 99.06mue MeToabl pelieHusT HEPaBEHCTB: MEPEeX0] OT CpaBHEHUS 3HAYCHUI 2 JIPTB 02 - 07

peuieHus YPaBHEHUH, | GYHKIMH K CPaBHEHUIO 3HAYEHUI apryMEHTOB JUIsI MOHOTOHHBIX (DYHKIIMH, JIP DkB 03 - 05

HEpPaBEHCTB METO]l UHTEPBaJIOB, (PyHKINOHAIBHO-TPAPUUECKUIl METO/I. MP yyILA (BJI) 01 - 06
100.I"pacduyeckuii MeTOA peLicHHs YpaBHEHHI M HEPABEHCTB. 2 MP YYILI (bHJ) 01 - 03

Tema 14.3 Copnepxxanue yueOHOro MaTepuaJia MP YVIII (BU]) 06 - 13

VYpasuenus u nepasenctsa | 101.0mpenenenue Momyiisi. PackpeiTe MOIYIIS IO OTIPEICICHUIO. MP YVIIZ (PcH) 01 - 05

C MOAyJIEM ITpocreiiine ypaBHEHUS ¥ HEPABEHCTBA C MOJYJIEM. 2 MII: zzgﬁ Egg; g; -03
102.IIpumeHeHne paBHOCWIBHBIX IEPEXOJ0B B  ONPEICIICHHBIX THITAX 2 MP YYPII (Cw) 03 — 04
YPaBHEHUH U HEPABEHCTB C MOJYJIEM MP YYPJ (3H) 03 - 05

MP YYKJ (CH) 01

Copaepxxanue y4yeOHOIr0o MaTepuaJia MP YYKJI (CJ) 03

Tema 14.4 103.3nakomcTBO ¢ mapamerpoM. IIpocTeifiine ypaBHEHUS U HEpaBEHCTBA C MP YYKI (CLD) 06 - 07

YpaBHEeHUs 1 HEPABEHCTBA MapamMeTpoM 2 MP YYP/]I (IIC) 02 - 04

¢ IrapaMeTpamMu 104. Pemienne ypaBHEHH 1 HEPABEHCTB C MTAPaMETPOM. 2 xg 53’% Eg; g; -02

OK 01 - 07

Tewma 14.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE colep;KkaHue (conepxanue

CocraBiieHne W pelieHHe | MPUKJIATHOTO0 MOIYJIsl) 2/2

npodeccroHanbHbIX 3a1a4 | [IpakTHyeckoe 3aHATHE Neq7. Pemenue TEKCTOBBIX 3a1a4

C TIOMOIIIBIO YPaBHEHU po(hecCHOHANBHOTO COACPHKAHMSL. 2

Tema 14.6 Copepxxanue yuyeOHOIro MaTepuaJia

Pemenue 3amau. IIpakTuyeckoe 3anatue Ned48. OOmUMe MeTOABI pEIICHUS YpaBHEHUH. 2

VYpaBHEHUS ¥ HEPABEHCTBA | YpaBHEHUS H HEPABEHCTBA C MOJIYJIEM U C IMapaMeTpaMu

Koncyabranuu 30

IIpome:kyTouHas arrectauusi B Gopme IK3aMeHa 6

Bcero: 340/48
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3. YcaoBus peaausanuu padoueii nporpammsl yueoHoi nucuuninabl OY/1.03 MatemaTuka

3.1. MaTepuajbHO-TeEXHHYECKOE 00ecleuyeHne peajsn3aiui NporpaMmMsbl

Jns peanuzanuu MporpaMMbl y4eOHOM AMCHUIUIMHBI TMPEAYCMOTPEHBI CIEAYIONIne
CrielMaIbHbIE TOMEILICHHUS:

Kabunetr MaTemMaTHKy, OCHAIIEHHBIH 000Dy I0BAHUEM:

Cneunajan3upoBaHHas MeOesib U CUCTEMbI XPAHEHMSI:

M0CAaJI0YHbIE MECTa MO KOJIMYECTBY 00YUarOIINXCS;

pabouee MeCTO IpernogaBaTers;

JIOCKa;

mkad A1 JOKYMEHTOB;

JleMOHCTPALlMOHHBbIE Y4eOHO-HATJIsIAHbIE IOCO0OUS:

KOMIUIEKT Y4eOHO-HATIISTHBIX TIOCOOMIA;

MaTepuasbl TEKyIIeH U MPOMEKYTOUYHON aTTeCTallUN;

Y4eOHUKH U y4eOHBIE TTOCOOHS 110 MPEIMETY.

KOMIUIEKT MHCTPYMEHTOB KJIACCHBIX: TPAHCIIOPTHUD, YTOIbHUK, LIUPKYJIb;

KOMIUIEKT CTEPEOMETPUUECKUX TeJl (JIEMOHCTPALIMOHHBIIN):

TaOIMIIBI 110 anredpe u Havagam aHanu3a 11 10-11 kmaccos;

ay/IMOBHU3YyaJIbHbIE CPEJCTBA — CXEMbl U PUCYHKH K JIGKIUSIM B BUJE CJIANIOB U 3JEKTPOHHBIX
Mpe3eHTaIHi.

TexHuuyeckue cpeacTBa 00y4eHus :

MYJbTUMEIUNHBIN TPOEKTOP;

HOYTOYK;

DKpaH.

3.2. UudopmannoHHoe odecrneyeHue peasu3auuy NporpaMmbl
3.2.1. OcHOBHbIE MeYaTHBbIE H YJIEKTPOHHbIE H3IaAHUA

1. Maremaruka. Anrebpa M Hayaja MaTeMaThyeckoro asanmsza: 10-if kmacc: y4eOHHK:
yriyOnenusiii ypoensb / A. I'. Mep3nsk, [I. A. Homuposckuii, B. M. Tlonskos; nox pexakuueit B.E.
[Momonbckoro — Mocksa: M3narensctBo [IpocBemenue, 2023. - 480 c. - ISBN 978-5-09-103607-7

2. Marematuka. AnreOpa ¥ Hayala MaremMaTuyeckoro asanmmsa: 11- kimacc: y4eOHHK:
yriayoneHubiii yposerb / A. T'. Mepsnsk, JI. A. Homuposckuii, B. M. Ilonskos; mox penakimeir B.E.
IMomonsckoro — Mocksa: U3narensctBo [IpocBemenue, 2023. - 417 c. - ISBN 978-5-09-103608-4

3. Maremaruka. ['eomerpust: 10-ii kmacce: yueOHuK: yrioyOnennsiii ypoBens / A. I'. Mep3nsk, /1. A.
Homuposckuii, B. M. Ilomsakos; mox pemakuuenn B.E. Ilogonbckoro — Mocksa: HM3narenscTBo
[Mpoceemenue, 2023. - 272 c. - ISBN 978-5-09-103609-1

4. Marematuka. ['eomeTpust: 11-if knace: yueOHUK: yrayonenHsiid yposenb / A. I'. Mepamsxk, 1. A.
Homwuposckuii, B. M. Ilomskos; mon pemakumeit B.E. Ilomombckoro — MockBa: M3marenbcTBO
[Ipoceemenue, 2023. - 256 c. - ISBN 978-5-09-103610-7

3.2.2. IonoJIHUTEIbHbIE HCTOYHUKHT

1. Matematuka: ainrebpa ¥ Hauajga MaTeMaTHMYECKOTO aHaiIHM3a, reoMeTpus. AnreOpa ¥ Hadaa
MaTemaTudeckoro anamu3sa. 10-11 kmacchl: yue0. s o01eodpa3oBaT. opranu3aliuii: 6a3oBbId U YIITyOll.
ypoBuH / [LLI.A. AmumoB u ap.]. — Mocksa: U3znarensctBo [Ipocsemenne, 2023. — 464 ¢

2. Matemaruka: anreOpa W Hayalla MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus. 10- 11
KJ1acchl: yuel. s o0meoOpa3oBart. opranu3aiuii: 6a3oBsiid u yriyou. yposau / [JI.C. AtanacsH u np.]. —
Mocksa: UznatensctBo Ilpocsemenne, 2024. — 288 c.

3. AnreOpa W Hayala MareMatudeckoro aHamuza: yueb. ams 10-11 k1. oOmeoOpasosar.
yupexnenuit / [A.H. Konmmoropos, A.M. A6pamos, FO.I1. lyaurames u ap.]; mox pexn. A.H. Koamoropoga.
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— 17-e uzn. — Mocksa: U3narensctBo [IpocBemenue, 2022. — 400 c.

4. Marematuka: anreOpa ¥ Hayala MaTeMaTHYEeCKOrO aHanmu3a, reoMmerpus. Anrebpa W Hayana
MaTeMaThudeckoro ananmsa: 10-i kinacc: yueOHHK: 0a30BbIi U yrinyOneHHbIH ypoBaH /Hukomsckuii C. M.,
[Toranos M. K., PemernukoB H. H. u np. — Mocksa: U3narensctBo IIpocsemenne, 2022. - 432 c. -

5. MaremaTuka: anreOpa ¥ Hadaja MaTEMaTHYECKOTO aHaim3a, reoMeTpus. AnreOpa W Hadvaa
MaTeMaTH4ecKoro aHanuza: 11-if kimacc: yueOHuK: 0a30BbIi U yriayOneHHbIi ypoBau / Hukonbckuit

C. M., lloranos M. K., PemiernuxoB H. H. u ap. — Mocksa: U3narensctBo [Ipocsemienue, 2022. - 464 c.

6. [Toropenos, A.B. Matemaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a, TeoMeTpus. I eomerpusi:
10 — 11 xmaccel: yueOHUK: 0a30BbIN U yriyOneHHbId ypoBHU/ A.B. IToropenos. - Mocksa: U3narenbcTBo
IIpoceemenue, 2022. - 176 c.
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4. KOHTpPOJIb U OLIEHKA Pe3y/1bTaTOB 0cBoeHMs y4eOHo# tucuunimabl OY/1.03 MatemaTuka
KoHTponb U OIleHKa pe3yJIbTaTOB OCBOCHUS YUECOHOW TUCITUIUIMHBI OCYIIECTBIIACTCS IPEToaBaTeIeM B

MPOIIECCE MPOBEJACHHUS 3aHATUM, TEKYLIETO KOHTPOJISA U MPOMEKYTOUHOM aTTecTauuu. /s TeKyliero KOHTpojs U

HpOMC)KYTO‘{HOﬁ aTTeCTallu HCIIOJB3YKOTCA KOHTPOJBHO-OLUCHOYHBIC MaTCpUATIbI (l)OH,I[a OLCHOYHBIX CPCACTB

(DOC).

KOHTpOJ'IL U OLCHKa pPE3YyJIbTaTOB OCBOCHUIA yqe6H0171 AUCHUIIIIMHBL OCYHICCTBIIACTCA YCPE3 MPEAMCTHBIC

PE3YJIbTAThI, CHOCO6CTByIOH_II/Ie (bOpMI/IpOBaHI/IIO MCTAIPCAMETHBIX HW JIMYHOCTHBIX PE3YJIbTATOB,

a TaKXKe

IIOATOTOBKE OCBOCHUS O6HII/IX n HpO(l)eCCI/IOHaJIBHLIX KOMHCTCHHI/Iﬁ 110 pasaciaM U TEMaM COACPIKaAHUA yqe6H0ro

Marepuaa.

Pe3yabTarnl 00yyeHus
(mpeaMeTHBbIE pe3yJbTAaThI)

Kpurepuu ouenkn
pe3yJabTaToB 00y4eHus!

®opmbl, METOABI KOHTPOJISI U OLIEHKH
pe3yJibTaToB 00y4YeHust

IIP 01 BnameHne MeTOZAMU
JI0OKA3aTelIbCTB, aJrOpUTMaMu
pemieHus  3aja4,  yMEHHue
dbopMyIIMpPOBaTh ONPEICICHUS,
AKCHOMBI H TEOPEMBI,
OPUMEHATh WX, IPOBOJIUTH
JTIOKA3aTeJIbHBIE PACCYKICHHS B
X0JI€ pEIIeHUS 3a]1a4

- IEMOHCTpUPYET
METO/IbI I0Ka3aTeNbCTB,
QJITOPUTMBI PELICHUS
3ajaq;

- TOYHO BOCTIPOM3BOIHT
oTpeieNIeHUs
MaTeMaTHYeCKHUX MOHATHI;
- IPaBUIILHO MIPUMEHSIET
aKCHUOMBI U TEOPEMBI,
MIPOBOJUT TOKa3aTeIbHbIE
paccyXJIeHHs B X0/1e
peteHus 3a1a4y

-TeCTUPOBAHUE;

-YCTHBIN (DPOHTATBHBIN U
WHIUBUYaIbHBIN OIIPOC;
-MaTeMaTUYeCKUIl TUKTAHT;
-MH]IMBUTy AJIbHAS
camocTosTenpHas padoTa;
-IpeJICTaBIICHUE PE3YyIbTATOB
MPAKTUYECKHUX padoT;
-KOHTpOJIbHAs padoTa;
-BBITIOJTHEHHE 9K3aMEHAIIMOHHBIX
3aaHui

P 02 ymenue omnepupoBaTh

HOHATHUSIMU: CTENeHb YHCIIa,
gorapudM  UHCIA;  yMEHHUE
BBITIOJIHATD BBIYUCIICHHE

3HaYeHUH M TPeoOpa3OBaHMUS
BBIPQKEHUI CO CTEICHSIMHU U
aorapudmMamu,
npeoOpa3oBaHUS JIPOOHO-
paIMOHATBHBIX BBIPAKCHUI;

- OTIEpUPYET TOHATHSIMH:
CTEIeHb YHUCIIa, Jorapupm
quca; BHIIOIHAET
BBIUUCIIEHUE 3HAYCHUN U
npeoOpa3oBaHus
BBIPA)KEHUI CO CTENEHAMU
U JlorapuQmamu,
npeodpa3oBanus JpoOHO-
paloHaIbHBIX
BBIPAYKEHUI

-TECTHPOBAHUE;
-YCTHBIN (PPOHTANBHBIN U
WHIUBHLy AJTBHBIN OTIPOC;
-MaTeMaTHYCCKUI TUKTAHT;
-MHIUBH Iy aJIbHAS
camocrosTenpHas padoTa;
-TIpEICTAaBJICHHE PE3YJIbTATOB
MPaKTUYECKUX padoT;
-KOHTPOJIbHAS PadoTa;
-BBINIOJTHEHHE YK3aMEHAIMOHHBIX
3aJaHui

ITP 03 ymeHue omepupoBaTh
HNOHATHUSMH:  pallMOHAJIbHBIE,
UppaIIOHATIBHBIE,
NOKa3aTeNbHbIEe,
norapudmugeckue,
TPUTOHOMETPUYECKUE
YPaBHEHUS U HEPABEHCTBA, UX
CHCTEMBI;

CTCICHHLIE,

- onlepupyeT HOHATUAMU:
paruoHabHbIE,
HppalrOHAIBHEIE,
IIOKa3aTCIBbHBIC, CTCIICHHBIC,
norapupMUIECKHe,
TPUTOHOMETPHUYECKHE
ypaBHEHUSI 1 HEPAaBEHCTBA,
HUX CUCTEMBI,

-TECTHPOBAHUE;
-YCTHBIN (PPOHTANBHBIN U
WHIUBHLy AJTBHBIN OTIPOC;
-MaTeMaTHYCCKUN TUKTAHT;
-MHIUBHyalIbHAS
camocTrosTenpHas padoTa;
-IIpEJICTAaBICHHE PE3YJIbTATOB
MPaKTUYECKUX padoT;
-KOHTPOJIbHAs padoTa;
-BBINIOJTHEHHE YK3aMEHAIMOHHBIX
3aIaHUN
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IIP 04 ymenue omnepupoBaTth
HOHATUSIMMU: byHKLHS,
HeTIpephIBHAS byHKIM,
pOM3BOJIHAs, MEPBOOOpa3Hasi,

OnpeaeIeHHbIN WHTETpa;
yMEHHe HaXOJIUTh
IPOM3BOJIHBIE  3JIEMEHTapHBIX
byHKIMHA, UCHIONb3YS
CIpaBOYHbIE MaTepuabl;
UCCIeIoBaTh B MPOCTEHUIINX
CiIy4asx byHKIUN Ha
MOHOTOHHOCTb, HaXO/UTh

HauOoONIbIINE M HAaUMEHBIINE
3HaYeHHs (YHKIUHA; CTPOUTH

rpa@ukd  MHOTOYJIEHOB  C
MCII0JIb30BaHUEM anmapara
MaTeMaTHYeCKOro  aHaJu3a;

IIPUMEHATH IPOU3BOAHYIO IIPU
pELIeHNHU 33/1a4 Ha JIBUKEHHUE;
peaThb IIPAKTHKO-
OpUEHTUPOBAHHBIE 3a/ayd Ha
HauOoOJbIINE M HaMMEHBIINE
3HAUEHUs, Ha HAXOXKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

-ONepHUpyeT NOHATUSIMHU:
(YHKITHS, HepephIBHAS
(YHKITHS, TPOU3BOIHAS,
repBooOpa3Has,
OIIpeeNICHHBIH UHTErpal;
HaXOJWT MIPOU3BOIHEIC
3IEeMEHTAPHBIX (YHKIHH,
UCTIONB3YSl CIIPaBOYHBIE
MaTepuabl; NCCIEAyEeH B
MPOCTEUIINX CIYUasix
(YHKIIMH HA MOHOTOHHOCT,
HaXOIWT HAaNOOJBIINE U
HaVMEHbBIIINE 3HAYCHUS
(hyHKIHH; CTPOUT TpaduKH
MHOTOYJICHOB C
WCIIOJb30BaHHUEM armrapara
MaTeMaTUYEeCKOTO aHAIIN3a;
MPUMEHSIET IPOU3BOAHYIO IIPU
pElIeHUY 3a/1a4 Ha BUKCHHUE;
pelaer npakTHKO-
OpPUEHTHPOBAH-HbBIE 3a/1a4H Ha
HauOOJNBIITNE U HAUMEHBIITNE
3HAYEHUs, HAa HAXOXKICHUE
ITyTH, CKOPOCTH B YCKOPEHHUSI,;

TECTHPOBAHUE,
-YCTHBIN (POHTANBHBIN U
WHIUBHy AJIbHBIN OTIPOC;
-MaTeMaTHYCCKUI TUKTAHT;
-MHIUBHyalIbHAS
camocTosTenpHas padoTa;
-IIpeICTAaBICHHE PE3YJIbTATOB
MIPaKTUYECKUX padoT;
-KOHTPOJIbHAs padoTa;
-BBINIOJTHEHHE 9K3aMEHAIIMOHHBIX
3alaHUI

P 05 ymenue omnepupoBaTh
MOHSATHSIMU: panmoHabHas
byHKIMS, NoKasaTenbHas
byHKIMs, cTeneHHas PyHKITHS,
aorapupmuueckass — QyHKIH,
TPUTOHOMETPHIECKUE

¢byHK1IMHU, OOpaTHBIE QYHKLINY;
YMEHHUE  CTPOUTH  TpauKu
U3yUYCHHBIX byHKIMIA,
UCMONb30BaTh TpaduKu MpH
U3yYCHUHU MPOLIECCOB u
3aBUCHMOCTEHN, NPU PELICHUN
3aja4y W3 JIpyrUxX y4eOHbIX
npeMeToB W 3amad W3
peanbHOM KU3HH; BBIpaXXaTh
dbopmymamu 3aBHCHUMOCTH
MEX]y BeIMYHMHAMU;

-ONepUPYET MOHATUIMU:
paioHagbHasi QyHKIIHS,
nokaszatenbHast QyHKIHS,
cTerneHHas QyHKUuUs,
norapudmMuydeckast
INZNIVER
TPUTOHOMETPHUYECKHE
¢byHKIIMU, 0OpaTHBIE
(byHKIMHU; CTPOUT IpaduKu
M3yYeHHBIX (DyHKITHA,
UCTOJB3YEeT rpaduKu mpu
W3yYEHUH MTPOIECCOB U
3aBUCUMOCTEH, IpU
peleHNH 331249 U3 IPYTHX
yueOHBIX MPEJAMETOB U
3a7a4 U3 peaybHOMN )KU3HU;
BbIpakaeT popMysiaMu
3aBHCUMOCTH MEXKITY
BEJINYMHAMU;

TECTUPOBAHUE;
-YCTHBIH (POHTANBHBIN U
VMHJVBHTy aIbHBIN OIIPOC;
-MaTeMaTU4eCKUI TUKTAHT;
-MHIUBHU Iy alIbHAs
caMoCTOsITeNIbHast paboTa;
-IIPECTABIICHUE PE3YJILTATOB
MPaKTUYECKUX paboT;
-KOHTpOJIbHAs paboTa;
-BBIIIOJTHEHNE 3K3aMEHAIMOHHBIX
3aJaHui
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P 06 ymeHue pemarhb
TEKCTOBbIE  3a/Ja4ll  Pa3HBIX
TAMOB (B TOM 4YHCIE Ha

NPOIICHTHI, JOJIM M YacTd, Ha
JBWDKEHUE, paboTy, CTOMMOCTD
TOBapoOB U  YCIYT,
3a/1a9¥ U3 00JIaCTH YIPaBICHUS
JUYHBIMA |

HAJIOTH,

CeMEHHBIMHA
dbuHaHCaMN), COCTaBJISATh
BBIPO)KCHUS, YpPaBHEHUS,

HEPABEHCTBA U MX CHCTEMBI IO
YCIIOBUIO 3a/Iayd, HCCIEIO0BAThH
MOJTy4YEeHHOE penieHue u
OIICHUBATh MPABIOINOA00HOCTH|

pe3yJIbTaToB;

- pelIaeT TEeKCTOBBIC 3a/1a4H
pa3HBIX TUTIOB (B TOM YHUCIIE
Ha TPOIEHTHI, I0JIH U
4acTH, Ha IBUKCHUE,
paboTy, CTOMMOCTH TOBapOB
Y YCITyT, HAJIOTH, 337291 U3
00J1acTH ynpaBJICHUs
JMYHBIMU ¥ CEMEHHBIMU
(hMHAaHCAMM); COCTaBIIACT
BBIPQKEHUS, YPaBHEHHUS,
HEPABEHCTBA U UX CUCTEMBI
0 YCJIOBHUIO 33/1a4H,
UCCIIeIyeT MOJIyICHHOE
pElICHNE U OLICHUBAET
MPaBAOIO0I00HOCTh
pE3yJIbTaTOB,

-T€CTUPOBAHUE;
-YCTHBIN (PPOHTANBHBIN U
WHJUBUTy aIbHBIN OIPOC;
-MaTeMaTHYeCKUI JUKTAHT;
-MHIMBUTy aJTbHAS
camocTosTeNpHas padoTa;
-IPEJICTAaBIIEHUE PE3YJIbTaTOB
MPAKTUYECKUX padoT;
-KOHTpOJIbHAs paboTa;
-BBINIOJIHEHUE YK3aMEHAIMOHHBIX
3a7aHui

ITP 07 ymeHue onepupoBaTh
MOHATUSIMHU: cpenHee
apu(MeTHuecKoe,  MeauaHa,
HauOoJbIlIee W HAMMEHbIIEEe
3HAYCHUSs, pa3Max, IUCIepCHs,
CTaHJApTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa; yMeHHue
U3BJIEKATh, HHTEPIIPETHPOBATH
nHGOPMAIIHIO,

MMPEACTAaBJICHHYIO B Ta6HHHaX,

Ha JuarpaMmax, rpadukax,
OTPAKAIOIIYIO CBOMCTBA
peaTbHBIX IpOLIECCOB "
SIBJICHU; NPEICTaBIATH
uHpOpMAIMI0O C  MOMOIIBIO
TaOJIAILL u Juarpamm;

ucciacaoBarb CTaTHCTUYCCKHC

JaHHBIE, B TOM 4YHCIE C
NPUMEHEHHEM  IpaHuecKux
METOIOB M DJIEKTPOHHBIX

CpPE/ICTB;

- OIepUPyeT NOHATUAMU:
cpenHee apuMeTHIecKoe,
MearaHa, HauOoJIbIIee U
HauMEHBIIICe 3HAYCHUS,
pa3Max, Tucnepcus,
CTaH/IapTHOE OTKIIOHEHHE
YHUCJIOBOrO Ha0ODa;
W3BJICKACT, HHTEPIPETHPYET
nH()OPMAIIHIO,
MIPEJICTaBJICHHYIO B
Ta0JIMIax, Ha AuarpaMmax,
rpadukax, OTpaskarolryro
CBOICTBA peasIbHBIX
MPOLIECCOB U SIBJICHUIA;
MIPEJICTaBISAET HHPOPMAITUIO
C OMOILBLIO TAOIHUIl U
rarpamm; uccieayer
CTaTHCTUYECKUE JIaHHBIC, B
TOM YHCJIE C IPUMEHEHUEM
rpagu4YecKux METOJIOB U

ANEKTPOHHBIX CPEJICTB;

TECTHUPOBAHUE;

-YCTHBIN (pOHTANBHBIN U
WHJIUBUYaJIbHbIN OIIPOC;
-MaTeMaTUYeCKUI TUKTAHT;
-MHJUBHU Iy aJIbHAsI
caMoCToOsITeNbHast paboTa;
-IIPEJICTAaBIICHNE PE3yJIbTaTOB
MPaKTUYECKUX padoT;
-KOHTpOJIbHAs paloTa;
-BBIIIOJTHEHNE 3K3aMEHAIIMOHHBIX

3aJIaHUN
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IIP 08 ymenue omnepupoBaTh
MOHATUSAMHU: CIy4YalHbIA OIIBIT
U cily4aifHoe coObITHE,
BEPOATHOCTH CIIy4aliHOTO
COOBITHSI; YMEHHE BBIUUCIISTH
BEPOSITHOCTD C
UCIIOJIb30BaHUEM I'pahuyecKux
METOZOB; IIPUMEHSATh
(bopMmybl CIIOKCHHUS U
YMHOXKEHUS BEPOSATHOCTEH,
KOMOUHATOpHbIE  (AKTBl U
(dbopMyIIBI TIpU pElIeHUH 3a/1a4;
OLIEHUBATh BEPOSATHOCTH
peaIbHBIX COOBITHI;
3HAKOMCTBO CO CIIy4alHBIMHU
BEJIMYMHAMU; YMCHHE
IIPUBOJIUTH IIPUMEPBI
IPOSIBJICHUS] 3aKOHa OOJIBIINX
4yucel B  IPUPOIHBIX H
OOIIECTBCHHBIX SBIICHUSIX;

-OMepHUpPYyeT MOHATHIMHU:
CIIy4aiHBIN OIBIT U
CIIy4aifHOE COOBITHE,
BEPOSITHOCTH CIIy4aitHOIO
COOBITHSI; BBIYHCIISIET
BEPOSTHOCTH C
HCIOJIb30BaHUEM
rpadUyecKux METO/I0B;
pUMeHsieT (HOopMyIIbl
CJIO’KEHUS] U YMHOXKEHUS
BEPOATHOCTEM,
KOMOMHATOpHBIE (PAKTHI U
(hOpMYyJIIBI TIPH PEIICHUN
3aJa4; OLIEHUBACT
BEPOSITHOCTH PEATHHBIX
COOBITHIA; 3HAET MOHATHE
CIIy4aifHbIX BEJIMYUH;
MPUBOIUT IPUMEPHI
NPOSIBJICHUS 3aKOHA
OOJIBILINX YHCEI B
MPUPOIHBIX U
0OILIECTBEHHBIX SIBJICHUSIX

TECTUPOBAHUE;
-YCTHBIN (PPOHTANBHBIN U
WHJUBUTy aIbHBIN OIPOC;
-MaTeMaTHYeCKUI JUKTAHT;
-MHIMBUTy aJTbHAS
camocTosTeNpHas padoTa;
-IPEJICTAaBIIEHUE PE3YJIbTaTOB
MPAKTUYECKUX padoT;
-KOHTpOJIbHAs paboTa;
-BBINIOJIHEHUE YK3aMEHAIMOHHBIX
3a7aHui

P 09 ymenue omnepupoBaTh
NOHATUAMM: TOYKa, MpsMas,
IJIOCKOCTh, MPOCTPAHCTBO,
JIBYTPAaHHBIN yroi,
CKpEILIMBAIOIINECS  MpSMbIE,
napajieIbHOCTh "
MEePIEHANKYISIPHOCTh TPSIMBIX
U IUIOCKOCTEH, YTOd MEKIY

PSIMBIMH, yron MEXIy
OpsIMOM M TUIOCKOCTBIO, yTOJ
MEXTY IJIOCKOCTSIMH,

paccTostHUE OT TOYKH IO
MJIOCKOCTH, PACCTOSTHUE MEXKTY
MNPSIMBIMH, PACCTOSIHHE MEXIY
ITIOCKOCTSIMHU; yMEHUE
WCIIOJIB30BaTh TMPU PENICHUHU
3a71ad  U3y4YeHHbIE (DAKTHI U
TEOPEMBI TUTAHUMETPUY;
yMEHHE OIEHUBATh pPa3Mepbl
00BEKTOB OKPY>KAIOIIETO MUPA;

- OTIepUPYET NOHATHIMMU:
TOUKa, MpsiMasi, IIOCKOCTb,
MIPOCTPAHCTBO, IBYTPAHHBIN
yToJl, CKpEeIIUBaIOLIHECs
npsIMbIe, TAPAIIIEIEHOCTD U
NEePIEeHIUKYIIPHOCTD
MPSAMBIX U TUIOCKOCTEN, Yol
MEXITy TIPSIMBIMH, YTOJI
MEXTy MPSAMON U
IJIOCKOCTBIO, YTOJI MEXy
IUIOCKOCTSIMH, PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH,
paccTosiHie MEKIY
MPSIMBIMH, PACCTOSIHUE
MEXy TUIOCKOCTSIMHU;
WCTIONB3YET MPH PEIICHUH
3a/1a4 u3y4yeHHbIe (PaKThI U
TEOpeMBbI INIAHUMETPUH;
OLIEHUBAET Pa3Mephl
00BEKTOB OKPYIKAIOIIETO
MUpA;

TECTUPOBAHUE;
-YCTHBIN (DPOHTATBHBIN U
WHAWBUAYATBHBIN OTPOC;
-MaTeMaTUYECKUI TUKTAHT;
-MHUBHU Ty aJTbHAS
camocTosTenpHas padoTa;
-TIpe/ICTaBIICHUE PE3yILTATOB
MPaKTUYECKUX padoT;
-KOHTpOJIbHAs paboTa;
-BBITIOJTHEHHE 9K3aMEHAIIMOHHBIX
3aaHui
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IIP 10 ymenue omnepupoBaTh
HNOHATUSMM:  MHOTOTPAaHHUK,
CEUYCHHE MHOTOTPaHHHKA, KYO,

napauiesienumne], npu3Ma,
NUpaMuJIa, ¢burypa u
MIOBEPXHOCTH BpaIICHUS,

WIMHIpP, KOHYC, map, cdepa,
ceyeHus (urypsl BpalieHHUs,

IUIOCKOCTb, KacaroIascst
chepbl, LWIMHApPA, KOHYCA,
IUIOIIA b IIOBEPXHOCTU

nmupamMuJibl, IPU3MbI, KOHYCA,
WIMHAPa, IUIOmanb chepsl,
o0BpeM Kyba, MPSAMOYTOJIbLHOTO
napaJiesienumea, MIpaMuIb,
OpU3MBl, LWIMHIPA, KOHYCA,
mapa; yMeHHe H300paxkaTh
MHOTOTPaHHHKH u
NIOBEPXHOCTU BpAICHUS, UX
CEYEHUsI OT PYKHU, C IIOMOIIBIO
YCPTCIKHBIX HHCTPYMCHTOB H
JJIEKTPOHHBIX CPEACTB; YMEHUE
pacrio3HaBaTb CHUMMCETPHUIO B

MPOCTPAHCTBE; yMeHUe
pacrno3HaBaTh MIpaBUIIbHBIE
MHOTOTPaHHUKH;

- OTIEPUPYET MOHATHSIMH:
MHOTOTPaHHHK, CEYCHUE
MHOTOTpaHHHKa, KyO,
napasiesienurne, npusma,
nupamua, Gurypa u
MOBEPXHOCTH BPALICHUS,
WINHP, KOHYC, 1Iap,
ctepa, ceueHust GUTYPBI
BpaIleHHS, TUIOCKOCTb,
Kacaromascs cgepsl,
HWIMHIPA, KOHYCAa,
IUIOIIAb TOBEPXHOCTH
MTUPAMH/IBI, IPU3MBI,
KOHYycCa, IWIHHIPA,
momasas chepsl, 00beM
Ky0a, IPsSIMOYTOJILHOTO
napaJuiesenurena,
MUPAMUJIBI, IPU3MBI,
HWIMH]IpA, KOHYCa, [1apa;
n300pakaeT
MHOTOTPaHHHUKH U
MOBEPXHOCTH BPAIICHHS, UX
CEUEHHsI OT PYKH, C
MTOMOIIIBIO YePTEIKHBIX
WHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB;
pacro3HaeT CUMMETPHIO B
MIPOCTPAHCTBE U NMPaBHIIb-
HbIE MHOTOTPaHHUKH;

TECTUPOBAHUE;

-YCTHBIN (PPOHTANBHBIN U
WHJUBUTy aIbHBIN OIPOC;
-MaTeMaTHYeCKUI JUKTAHT;
-MHIMBUTy aJTbHAS
camocTosTeNpHas padoTa;
-IPEJICTAaBIIEHUE PE3YJIbTaTOB
MPAKTUYECKUX padoT;
-KOHTPOJIbHAs paboTa;
-BBINIOJIHEHUE YK3aMEHAIMOHHBIX
3a7aHui

IIP 11 ymeHue omnepupoBaTh

MOHSATHSMH:  JIBIDKCHHE B
MIPOCTPAHCTBE, oJJ00HbBIE

burypsl B TPOCTPAHCTBE;
HCII0JIb30BaTh OTHOILEHUE

IUIOIIAZIE  TOBEPXHOCTEH W
00BEeMOB TIOZIO0HBIX (HUTYD TIPH
pELLICHUH 3a/1a4;

- OTIEpUPYET MOHSATHSIMH:
JIBYDKEHHE B TIPOCTPAHCTBE,
moA00HbIE GUTYPHI B
MIPOCTPAHCTBE; UCIIOIb3YET
OTHOIIICHHE TUIOIAAeH
MOBEPXHOCTEH U 00HEMOB
noI00HBIX (pUryp npu
pellIeHIH 3a1a4;

TECTUPOBAHUE,

-YCTHBIN (PPOHTANBHBIN U
WH/IMBUyaJIbHBIN OIpOC;
-MaTeMaTU4eCKUI TUKTaHT;
-MH/IMBU/Ty alIbHAs
caMoCToOsITeNbHast paboTa;
-TIpe/ICTaBIIEHUE PE3yJIbTATOB
MPaKTUYECKUX padoT;
-KOHTpOJIbHAs paboTa;
-BBITIOJTHEHHE YK3aMEHAITHOHHBIX
3aIaHUN
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IIP 12 yMeHHWEe BBIYUCIATH
FEOMETPUUECKHE  BEJIHMYUHBI
(nmuHa, yrod, IUIOLIAb,
00BeM, IUIOIIAAb
MTOBEPXHOCTH), UCIIONTB3Y S
U3yYCHHBIC dbopMyIbI u

MCTOIbI,

-BBIYUCIISIET FEOMETpUYE-
CKHE BEJIMYUHBI (JUIMHA,
yTOJI, TUTOMIA/lb, 00BEM,
IJIOLIA/1b TIOBEPXHOCTH),
UCHOJb3Ys N3yUYEHHbIE

(GhOpMyIIBI U METO/IBI;

TECTHUPOBAHUE;

-YCTHBIN (PPOHTANBHBIN U
MHAVBUAYAIbHBIN ONPOC;
-MaTeMaTU4YEeCKUI TUKTAHT;
-MHIUBHUyaJIbHAs
caMoCToOsTeNIbHast paboTa;
-IIPECTABIICHUE PE3YJILTATOB
MPaKTUYECKUX padoT;
-KOHTpOJIbHAs paboTa;
-BBIIIOJTHEHHE 3K3aMEHAMOHHBIX

3alaHUN

IIP 13 ymenue omnepupoBaTh

INOHATHUAMMU IpsAMOYTOJIbHAA
CUCTEMA KoOpAuHaT,
KOOpAWHATBl TOYKH, BCKTOD,
KOOPpAWHATBI BCKTOpa,
CKaJIPHOC IMPOU3BCACHUC,

YIroJ MExKy BEKTOpaMu, CyMMa
BCKTOPOB, IMMPOU3BCACHUC
BCKTOpA Ha 4YHCJIO; HAXOOUTH C

MOMOIIBIO U3YUYEHHBIX (HOpMyJT

-ONEepUPYET MOHATHIMMU:
IPSIMOYTOJIbHAs CUCTEMA
KOOpJMHAT, KOOPAMHATHI
TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaJISIPHOE
IIPOU3BEACHUE, YTOJl MEXKITY
BEKTOpPaMHM, CymMMa
BEKTOPOB, IPOU3BE/ICHNE
BEKTOpA Ha YKUCII0; HAXOJUT

C MOMOLIBIO U3YYCHHBIX

TECTUPOBAHUE;
-YCTHBIN (DPOHTAIBHBIN U
MHJUBUTy aJIbHBIN OIPOC;
-MaTeMaTU4YCCKUN TUKTAHT;
-MH]IUBUTy AJTbHAS
camocTosTenpHas paboTa;
-IpeJICTaBIIEHUE PE3YIbTAaTOB
MPAKTUYECKHUX PadoT;
-KOHTpOJIbHAs padoTa;

-BBITIOJIHECHUEC 3K3aMCHAIITMOHHBIX

KOOPJIMHAThI cepeuHbl | HOpMyJT KOOPIUHATHI 3alaHui
OTpe3Ka, PpacCTOSIHUE MEXKIY | CEpEeINHbI OTPE3Ka,
JIByMsI TOUKaMU; paccTosiHUE MEXTY IBYyMs
TOUKAMU;
P 14 ymeHue BBHIOMPATH | -BBHIOMPAET MOAXOAALIMIA TECTUPOBAHUE;
MOIX OIS I U3yUeHHBIH | H3YYCHHBIH METO JUIA -YCTHBIN (PPOHTANBHBIN U

METOJ JUIsl pelIeHUsl 3aJayH,

paciio3HaBaThb
MAaT€MaTH4YCCKHUC (baKTBI u
MAaTCMaTu4CCKUEC MOACIN B

NPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSAX, B HCKYCCTBE;
YMEHHUE MPUBOIUTH MPUMEPHI

MaT€MaTH4YCCKHUX OTKpLITI/Iﬁ

peLICHUS 3aJa4H, paclio3HaeT
MaTemMaTrnde-ckue (aKThl 1
Maremaruye-

CKHE MOJEIHU B IPUPOAHBIX
1 OOIIECTBEHHBIX SIBJICHUSIX,
B UCKYCCTBE, IPUBOIUT
IIPUMEPBI MATEMATUYECKUX
OTKPBITUH POCCUMCKON U

MHPOBOM MaTEMaTHYECKON

VHJVBHTy aIbHBIN OIIPOC;
-MaTeMaTU4eCKUI TUKTaHT;
-MH/IMBUIyalIbHAs
caMoCTOsITeNbHast paboTa;
-NpeCTaBIICHUE PE3YJIbTATOB
MPaKTUYECKUX paboT;
-KOHTpOJIbHAs paboTa;

-BBITIOJIHCHUEC 3K3aMCHAIIlMOHHBIX
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poccuiickon u MHPOBOH | HAyKH. 3aaHui
MaTeMaTU4eCcKON HayKH.
IIPy 01 ymeHue onepupoBaTh | -ONEPUPYET MOHATHIMU: TECTUPOBAHUE;

IIOHATUAMMN: OIIpCACICHUC,
aKCuoma, Teopema, CJICACTBUC,

CBOICTBO, IIPU3HAK,
JI0Ka3aTeNbCTBO,
PaBHOCHUIIbHBIE
(bopMyIIUPOBKH; yMeHHe
dbopmynupoBaTh 00paTHOE M
IIPOTUBOIIOJIOKHOE
YTBEp)KACHUE, MIPUBO/IUTH
OpUMEpbl U KOHTPIPUMEPHL,
UCIIOJIb30BaTh METOJ
MaTeMaTU4eCKOl  MHIYKIUH;
POBOANUTH JI0Ka3aTeNbHbIE

paccyXIeHHs IpU PpEHICHUU
3a/1a4, OLICHUBATh JIOTHYECKYIO
MPAaBHJIBHOCTb PACCYXKACHUI;

oTipesieIeHne, aKCHoMa,
Teopema, CIe/ICTBHE,
CBOCBOWCTBO, IIPU3HAK,
JI0Ka3aTeNLCTBO, PABHO-
CHIIbHBIE (DOPMYITHPOBKH;
dhopmymupyet oOpaTHOE U
MPOTUBOMOJIOKHOE
YTBEPXKICHUE, IPUBOTUT
MIPUMEPHI U KOHTPIIPUMEPHI,
HCTIONIB3YET METO/I Mate-
MaTHUYeCKON MHIYKIIHIH;
MPOBOJINT J0Ka3aTeIbHbIC
paccyXIeHus IPH PEIICHUN
3a/1a4, OIIEHUBAET JIOTH-
YeCKYIO MPaBHIBLHOCTD
paccyXIIeHuUi;

-YCTHBIN (DPOHTATBHBIN U
WHIUBUY aTbHBIH OIIPOC;
-MaTeMaTUYCCKHIA JINKTAHT;
-MH/IUBUTy aJTbHAS
caMoCTOsITeNIbHAs paboTa;
-TIpe/ICTaBIICHUE PE3yJIbTATOB
MPaKTUYECKHUX padoT;
-KOHTpOJIbHAs padoTa;
-BBITOJIHEHHE SK3aMECHAITMOHHBIX
3alaHUI

ITPy 02 ymeHue onepupoBaTh

IIOHATUSMMU: MHOXXECTBO,
MMOAMHOXKECTBO, OICpallki Hall
MHOXECTBaMU, YMCHUC
HCIIOJb30BAaTh TCOPCTUKO-
MHOKECTBECHHBIN arrmapar i
OIIKMCaHuA PCAIbHBIX

MPOIECCOB U SIBJICHHUM, U TIPU
pElIeHUH 3a/ad, B TOM YHCIIE
u3 JIPYTHUX y4eOHBIX
MIPEIMETOB;

-OIEpPUPYET NOHATHAMMU:
MHO>KECTBO,
[IOJAMHOK€ECTBO, OIEPALIUU
HaJl MHO>)KECTBAMU;
HCIIONIBb3YET TEOPETUKO-
MHOKE€CTBEHHBIN anmapar
JUIS. OIIMCAHMSl pEAJIbHBIX
MPOLECCOB U SIBJICHUH, 1
IIPY PELIEHUH 3314, B TOM
qHclie U3 APYyTUX y4eOHbIX
IIPEIMETOB;

TECTUPOBAHUE;
-YCTHBIN (DPOHTAIBHBIN U
WHIUBUYaIbHBIN OIIPOC;
-MaTEeMaTUYECKNN JUKTAHT;
-UH]IMBUy AJTbHAS
camocTosTenpHas paboTa;
-TIpEeJICTaBIIEHUE PE3YyIbTATOB
MPaKTUYECKUX padoT;
-KOHTpOJIbHAs padoTa;
-BBINIOJIHEHUE K3aMEHAMOHHBIX
3aaHui

IIPy 03 ymenue omnepupoBaTh
HNOHATUAMH: Tpad, CBI3HBIN
rpad, nepeBo, nuki, rpad Ha
IUIOCKOCTH; YMEHHUE 3a7aBaTh U

OIHCHIBATH rpadsl
pa3INYHBIMU crocodamy;
UCIIONB30BaTh  Ipadbl  mpH

pCIICHUMA 3a1a4;

-ONepUpYyeT MOHATHIMHU:
rpad, cBA3HBIH rpag,
JepeBo, MKIL, Trpad Ha
IJIOCKOCTH; 337a€T U
OTHCHIBAET rpadsl
Pa3IUYHBIMU CTIOCOOAMU;
UCIOJIb3YET rpadbl MpU
pELIeHNN 3a/ad;

TECTHPOBAHUE,
-YCTHBIN (PPOHTANBHBIN U
WHIUBHLy AJTBHBIN OTIPOC;
-MaTeMaTHYCCKUN TUKTaHT;
-MHIUBH Iy aJIbHAS
camocrosTenpHas padoTa;
-IIPEICTAaBICHHE PE3YIbTATOB
MPaKTUYECKUX padoT;
-KOHTPOJIbHAS PadoTa;
-BBINIOJTHEHHE YK3aMEHAIMOHHBIX
3aIaHUN
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I[Py 04 ymenue cBOOOJHO

OTIepupOBaThH MMOHATHIMH:
coueTaHue, MepPEeCTaHOBKA,
YUCII0O  COYCTaHWM,  YHCIO
MIEPECTAaHOBOK; OMHOM

HBIOTOHE[; YMCHUC IIPUMCHATH

KOMOUHATOpHbIE  (aKThl U
paccyXIeHus i peuleHus|
3amaq

- cBOOOTHO oTepUpyeT
MOHITHUSIMH: COUYETaHUE,
NePEeCTaHOBKa, YUCIIO
CcOYeTaHWH, YHUCII0
MePECTAaHOBOK; OMHOM
HeroToHa; npumenser
KOMOUHATOpHbIE (PaKThl U
paccyXaeHHS JJIs peIIeHHS

3aa4

TECTHUPOBAHUE;
-YCTHBIN (PPOHTANBHBIN U
MHAVBUAYAIbHBIN ONPOC;
-MaTeMaTU4YEeCKUI TUKTAHT;
-MHIUBHUyaJIbHAs
caMoCToOsTeNIbHast paboTa;
-IIPECTABIICHUE PE3YJILTATOB
MPaKTUYECKUX padoT;
-KOHTpOJIbHAs paboTa;
-BBIIIOJTHEHHE 3K3aMEHAMOHHBIX

3alaHUN

IIPy 05 ymenue onepupoBath
HNOHATHSAMH: HaTypaJIbHOE
YHUCIIO, LIEJI0E YMCIIO, OCTAaTOK

0 MOJIYJII0, PpPalUOHAIBHOE

YHCIIO, UppaIOHAIEHOE
YHCIIO, MHOYKECTBA
HATypaJIbHBIX, EITBIX,
paIMOHANILHBIX,

JCHCTBUTEITLHBIX qrcen,
yMEHHE UCIIOJNTb30BATh
NPU3HAKU JIEIIMMOCTH,

HAaUMEHBIINHN 00NN JETUTEND
Y HaMEHbIIIee 00I1ee KpaTHOE,
AITOPUTM EBknuma npu
peIlIeHnH 3a]1a9; 3HAKOMCTBO C
pPa3IMYHBIMU  TTO3UIIMOHHBIMHU

CHCTECMaMU CUHCJICHHA,

- OTIEPUPYET MOHATHIMH:
HaATyPaJbHOE YUCIIO, IIEJI0E
YHCII0, OCTATOK 110 MOJTYJIIO,
panroHaIbHOE YUCIIO,
UppaIroHaILHOE YHCIIO,
MHOYKECTBA HATyPaIbHBIX,
EJIBIX, PAIlHOHAIIBHBIX,
NEWCTBUTEIbHBIX YUCE,
HCIIOB3YEeT MPU3HAKU
JETMMOCTH, HAUMEHBIIHN
OOIIUH TEeIUTEND U
HauMEHBIIIEe 00IIee
KpaTHOE, aJIrOPUTM
EBKjmIa pu pereHuu
3aj1a4; 3HACT Pa3JInYHbIC
[O3UIMOHHBIE CUCTEMBI

CUUCJICHHS,

TECTUPOBAHUE;
-YCTHBIN (DPOHTATBHBIN U
WHJMBUTy aJIbHBIN OIPOC;
-MaTeMaTUYCCKUN TUKTAHT;
-MHIUBUTy AJTbHAS
camocTosTenpHas padoTa;
-IPEeJICTaBIIEHUE PE3YIbTAaTOB
MPaKTUYECKUX padoT;
-KOHTpOJIbHAs paboTa;
-BBITIOJTHEHHE 9K3aMEHAIIMOHHBIX

3aIaHUN
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I[Py 06 ywmenue cBOOOIHO
OIIEpUPOBATH HOHATUSAMMU:
CTENEHb C LIEJIBIM II0Ka3aTEIIEM,
KOpPEHb HATypaJIbHOM CTEIIEHH,

CTCIICHb (¢ parOHaJIbHBIM

-CBOOOJTHO OTIepupyeT
MOHSTHSIMH: CTETIEHb C
LIEJIBIM TIOKa3aTeNIeM,
KOpEHb HAaTypAJIbHON

CTCIICHU, CTCIICHDb C

TECTHUPOBAHUE;

-YCTHBIN (PPOHTANBHBIN U
VHJVBHTy aJIbHBIN OIIPOC;
-MaTEeMaTU4YECKUN JUKTaHT;

-MHIUBUTy AJTbHAS

mokaszareieMm,  CTENeHb  C | palMOHaJIbHBIM camocTosTensHas paboTa;
JEHCTBUTENLHBIM MOKa3areseM, CTENEHb C -TpeCTaBICHUE PE3YIbTATOB
(BELLIECTBEHHBIM) JNEHUCTBUTEIIbHBIM MPaKTUYECKUX padoT;
MOKa3aTeseM, norapudm | (BEIIECTBEHHBIM) -KOHTPOJIbHAs padoTa;
YHcia, CHUHYC, KOCHHYC WU | TIOKa3aresieM, Jiorapudm -BBITIOJIHCHHE SK3aMECHAITMOHHBIX
TaHTEHC MIPOU3BOJILHOTO | YKCIA, CHHYC, KOCHHYC U 3alaHui
) (Wt TAHTE€HC IPOU3BOJIHHOTO

qHCIa;
IIPy 07 ymenue onepupoBath | -ONEPUPYET NOHATHUSIMHU: TECTUPOBAHNE;

IIOHATUAMMU: TOXIACCTBO,
TOXJIECTBEHHOE
npeoOpa3oBaHue, YypaBHEHUE,
HEpaBEeHCTBO, cucrema
YPaBHEHUHI U  HEPABEHCTB,
PABHOCWJIBHOCTh ~ YpaBHEHUH,
HEpaBEHCTB u CHCTEM,
palMoHabHbIE,
HppalOHAJILHEIE,
MOKAa3aTeIIbHbBIE,  CTEIICHHBIE,
JorapupmMuyuecKue,
TPUTOHOMETPHIECKUE
YpaBHEHUs, HEpaBeHCTBA U
CHCTEMbI, YMEHHME pellaTh
YpaBHEHUs, HEpaBEeHCTBA U
CHCTEMBI c HIOMOILBIO

pa3IMYHBIX IPUEMOB; peIIaTh
ypaBHEHHsI, HEpAaBEHCTBA U
CHCTEMBI C TIapaMeTPOM;
NPUMEHSATh  YPaBHEHWS,
HEPaBEHCTBA, MX CUCTEMBI JIJIs
peLIeHUs] MaTeMaTHYECKUX
3a[a4 ¥ 3a/1a4 U3 Pa3InIHbIX
o0acTeil HayKH U peanbHOM

JKU3HU,

TOX/IECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHe-
HUE, HEPAaBEHCTBO, CHCTEMA
YpaBHEHUI U HEPABEHCTB,
PaBHOCHWIIBHOCTh ypaBHE-
HUIA, HEPABEHCTB U CUCTEM,
panMoHaIbHbIE, HPPAIHO-
HaJIbHBIE, TIOKA3aTeNbHBIE,
CTETIeHHbIE, JIoTapupmMuye-
CKHE, TPUTOHOMETPUYECKHE
ypaBHEHUsI, HEPABEHCTBA U
CHCTEMBI; pelIaeT ypaBHe-
HUSI, HEPaBEHCTBA U
CHCTEMBI C TIOMOIIBIO
Pa3NUYHBIX IPUEMOB;
pelaTh ypaBHEHUs,
HEPaBEHCTBA U CHCTEMBI C
napaMeTpoM; MPUMEHSIET
ypaBHEHUsI, HEPABEHCTBA, MX
CHCTEMBI JJISl pEIICHUS
MaTeMaTH4ecKuX 3a1a4 U
3a7a4 U3 Pa3IMYHbBIX
o0JacTeil HayKu U peatbHOM
KU3HU;

-YCTHBIH (PPOHTANBHBIN U
WHIUBUyaIbHBIN OIPOC;
-MaTEeMaTHYCCKUH TUKTAHT;
-UHAUBUy AJIbHAS
caMOCTOsITeNIbHasI paboTa;
-IIPEACTaBIICHUE PE3YIbTATOB
MPAKTUYECKHUX PadoT;
-KOHTpOJbHAs paboTa;
-BEITTOJTHEHHE DK3aMEHAIIMOHHEIX
3aJIaHui
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I[Py 08 ywmenune cBOOOIHO
OIepupoOBaTh MOHATHAMU:
rpadux  QyHKIEH, oOpaTHas
byHKIWS, KOMITO3UIIUS
byHKIMA, TUHEHHAsS QYHKITHS,
KBaJ[paTUIHAS GbyHKIHS,
cTerneHHasi (QyHKIUS C LEIbIM
HOKazaTeseM,
TPUTOHOMETPHUYECKHE
byHKIUH, oOpaTHbIe
TPUTOHOMETPHIECKUE
GyHKIMM, TOKa3aTenbHas M
jgorapupmuueckas  (QpyHKIUH;
YMEHHE  CTpOUTh TIpaduku

byHKUIUH, BBITOJIHATh
npeoOpa3zoBaHus rpagukoB
byHKIHUH;

YMEHHE  HCIIOJIb30BaTh
rpaduxu byHKIUI JUTSL
U3y4EHHUs IIPOLIECCOB "
3aBUCHMOCTEH MpU PEIIECHUN
3aJad M3 JIPYTHX y4eOHBIX
NpEeIMETOB W W3 peajlbHOMU
KHU3HH; BBIpAXaTh (GOpPMyIaMu

3aBHCHMOCTHU MEXTY
BEJINYMHAMU;

yMEHHUE CcBOOOITHO
OIIepUpOBaThH TOHATHUSIMHU:
YETHOCTh GbyHKIMH,
NEPUOANYHOCTD ¢byHKIMY,
OTPaHUYEHHOCTh byHKIHH,
MOHOTOHHOCTb byHKIUH,
3KCTPEMYM byHKINY,
HauOoJpIlee M HauMEHbIlee
3HA4YCHMS byHKIIHI Ha
IIPOMEKYTKE; yMEHHE
IIPOBOJIUTH HCCIIEZIOBAaHUE
byHKIMY;
yMEHHE UCIIOJIb30BaTh

CBOMCTBa U rpaduKu QyHKUIUI
JUIsl pEIIEHUs] ypaBHEHNUH,
HEPABEHCTB U 33134 C
napameTpamu; H300pakaTh Ha
KOOPAUHATHOMW IJTIOCKOCTH
MHOXECTBA pelLIeHni
YPaBHEHUH, HEPABEHCTB U HX
CUCTEM,;

- cBOOOTHO oTepUpyeT
MOHATUSAMHU: TpaduK
byHKIMM, 0OpaTHas
(GYHKITUS, KOMITO3HUIIUS
GbyHKIMHN, THHEHHAS
GyHKIUS, KBaIpaTHIHAS
(byHKIMS, CTETICHHAS
(GYHKIUS C TeTTBIM
II0Ka3arelem,
TPUTOHOMETPHUYECKHE
¢byHKIIMU, 0OpaTHBIE
TPUTOHOMETPHUYECKHE
(byHKIMY, TOKa3aTelIbHas U
norapudmMuyeckast
(GyHKIUU; CTPOUT rpadpuku
(GYHKIMH, BBITOJTHSET
npeoOpa3oBaHus rpauKoB
GbyHKIHIA;

UCIOJIB3YET rpapuKu
GyHKUMH 1715 U3yUYeHUs
MPOLECCOB U 3aBUCUMOCTEMN
IIPY PELICHUH 33/1a4 U3
JIPYTUX Y4eOHbIX
NIPEIMETOB U U3 PeaJbHON
KM3HH; BBIpaKaeT
(bopMynIamMu 3aBUCUMOCTH
MEX]Ty BeTHUYNHAMU;
CBOOO/THO ONEpUPYET
MOHATHUSIMH: YETHOCTD
(GyHKIMHU, TEPUOAUIHOCTD
(GyHKIMH, OTpaHHYEHHOCTD
(GyHKIIMH, MOHOTOHHOCTB
(byHKIIUY, SKCTPEMYM
¢byHKIMH, HaubobIIee U
HaMMEHBbIIIee 3HAYCHUS
(YHKIMK Ha TPOMEKYTKE;
MIPOBOJIUT UCCIIEIOBAHNE
GbyHKIMH;

HCMOJIb3yET CBOMCTBA U
rpaduky QyHKIMMA I
peleHus ypaBHEHHIH,

HEpaBEHCTB U 3aJiay C
napameTpamu; u3oopaxaer
Ha KOOPJIMHATHOW MJIOCKOCTH
MHOECTBA PEIICHUI
YPaBHECHHUH,

HEPaBEHCTB U MX CHCTEM;

TECTHPOBAHUE,
-YCTHBIN (POHTANBHBIN U
WHIUBHy AJIbHBIN OTIPOC;
-MaTeMaTHYCCKUI TUKTAHT;
-MHIUBHyalIbHAS
camocTosTenpHas padoTa;
-IIpeICTAaBICHHE PE3YJIbTATOB
MIPaKTUYECKUX padoT;
-KOHTPOJIbHAs padoTa;
-BBINOJTHEHHUE YK3aMEHAIMOHHBIX
3a7aHui
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I[Py 09 ywmenwe cBOOOIHO
OIIEpUPOBATH TIOHATHUSIMHU:
MIOCJICIOBATEIEHOCTD,

apugMeTHuIecKasl Iporpeccus,
reoOMeTpUYecKasi TpPOrpeccus,
0OECKOHEUHO yObIBaromas
TreOMETpUYecKasi TPOTPECCHs;
yMEHHE 3a]aBaTh
MIOCJICZIOBATEIBHOCTH, B TOM
qucIe c HOMOMIBIO

PEKyppPEHTHBIX (OPMYJT;

-CBOOOJTHO OTIepupyeT
MOHATUSIMU:
MOCIIEZI0BATEIBHOCTH,
apudmeTnye-cKas
MPOTPECCHUsi, TEOMET-
pudecKasi mporpeccus,
OECKOHEYHO yOBIBarOIIIast
reoMeTpHUYECcKast Iporpec-
CHsI; 3aJ1aeT MOCIIeI0Ba-
TEJIHHOCTH, B TOM YHUCIIE C
MTOMOIIBIO PEKYPPEHTHBIX

hopmy;

-TECTHPOBAHNE;
-YCTHBIN (POHTANBHBIN U
WHIUBHy AJIbHBIN OTIPOC;
-MaTeMaTHYCCKUI TUKTAHT;
-MHIUBHyalIbHAS
camocTosTenpHas padoTa;
-IIpeICTAaBICHHE PE3YJIbTATOB
MIPaKTUYECKUX padoT;
-KOHTPOJIbHAs padoTa;

-BBINIOJTHEHNE YK3aMCHAI[HOHHBIX

3aJaHui

IIPy 10 ymenue onepupoBaTh
MOHSTUSMH:  HETPEPHIBHOCTH
(GyHKIIMH, aCUMIITOTHI Tpaduka
¢yHKuMM, TepBas W BTOpasd

IIPOU3BOIHAS GbyHKIMH,
r€OMETPUYECKUN u
busrueckuit CMBICII

MIPOU3BOTHOM, MEepBOOOpa3Has,
OITpeICTICHHBIN UHTETpal;
YMCHUC HAXOAWUTb ACHUMIITOTHI

rpaduka (yHKIOUH, YMEHHE
BBIYUCTISTH IIPOU3BOJIHBIE
CYMMBI, POU3BECHUS,
YaCTHOIO M KOMIIO3ULUU
GyHKITUH, HaxOJIUTh
ypaBHEHHE KacaTelbHOW K
rpaduky QyHKIUY;

yMEHHE UCTIONIb30BATh
MPOU3BOIHYIO IS

uccienoBanust (QyHKUUN, IS
HAXO0XKICHUS HAWJTY4IIIero
peIleHus B TPUKIIATHBIX, B TOM

qucie COLIMAJIbHO-
9KOHOMHYECKUX U (PU3HUECKUX
3ajadax, Uil ONpeAeseHHs
CKOpOCTH U YCKOpEHUS;

HAXOJIUTh TIJIOMIATH U O0BEMBI
buryp ¢ moMoIIbI0 UHTETpaa;

-OIepUPYET MOHATUAMHU:
HENPEPHIBHOCTH (PYHKIIUH,
acCUMIITOTHI rpauka
¢byHKIMH, IepBasi U BTOpast
IIPOU3BOIHAS (PYHKLUH,
T€OMETPUYECKUI U
¢bu3nyeckuil CMbICI
MIPOU3BOJHOM,
nepBooOpasHasi,
ONPEACIICHHBIN UHTETPal;
YMEHHE HaXOJIUTh
aCHMIITOTHI rpaduka
(GyHKIMM; YMECHHE
BBIUUCIIATH TIPOU3BOTHBIC
CYMMBI, TIPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIUU
GbyHKIUH, HAXOIUTh
ypaBHEHHE KacaTeJIbHOM K
rpaduky QyHKIUY;
UCTOJIb3YET MPOU3BOIHYIO
TUTSL MCCIIEIOBAHHS
(bYHKIMH, UTST HAX 0K JICHHS
HAWITYYIIeTo PEIICHUS B
MIPUKJIAIHBIX, B TOM YHCIIe
COIMATHHO-IKOHOMUYIECKUX
1 (pu3MYecKUX 3a/1a4ax, s
OTIpEIEIICHUS] CKOPOCTH U
YCKOPEHHUSI; HaXOJIUT

-T€CTUPOBAHHE;
-YCTHBIN (PPOHTANBHBIN U
WH/IMBUYaJIbHBIN OIPOC;
-MaTeMaTUYEeCKHA TNKTAHT;
-MH/IMBUIyalIbHAs
caMOCTOsITeNIbHAsI padoTa;
-[Ipe/ICTaBJIEHUE PE3yJIbTaTOB
MIPaKTUYECKUX padoT;
-KOHTpOJIbHAs padoTa;
-BBITIOJIHEHHE SK3aMECHAITMOHHBIX
3aJaHuN

IIPUBOJIUTH MIPUMEPHI | IIOIAIN U 00BEMBI PUTYp
MaTEMaTU4ECKOT0 C MIOMOILBIO UHTETpaa;
MOJIETTUPOBAHUS C TMOMOIIbIO | MPUBOAUT IPUMEPHI
mddepeHaIbHbIX MaTEMAaTU4YECKOT O
YPaBHEHHUI; MOJIEIIUPOBAHMUS C
MIOMOILIBIO
g depeHITHaTbHBIX
YPaBHEHUH;
ITPy 11 ymeHue onepupoBath | -ONEPUPYET NOHATHUAMHU:
HNOHATHSAMH: KOMIUIEKCHOE | KOMIUIEKCHOE YHCIIO,
YHCJIO, COIIPSDKEHHBIE | CONPSKEHHBIE

KOMIIJICKCHEBIC YMCJIda, MOOYJIb U

KOMIIJICKCHBIC 4YHMCJIa,
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apryMeHT KOMIUICKCHOTO
yKcia, ¢dopma 3anmcu
KOMILICKCHBIX qHcen
(reomeTpuyeckas,

TPUTOHOMETPHUYECKAs "
anreOpanyeckas); YMEThb

MIPOU3BOJIUTH apuMeTHIeCKue
JNEUCTBUS C KOMIUICKCHBIMU
YHUCJIaMU; IPUBOJIUTH IPUMEPBI
UCTIONb30BaHUSI KOMILIEKCHBIX
qucen;

MOJyJTb i apTYMEHT
KOMIUIEKCHOTO YHCIIa,
dhopma 3amnucu
KOMIIJICKCHBIX YN CECJI
(reomeTpuyeckas,
TPUTOHOMETPUYECKASL U
anreOpanyveckas); yMeTh
IIPOU3BOAUTH
apu(MeTHIECKUE ICHCTBHS
C KOMIUIEKCHBIMU YHCIIAMU;
IIPUBOJUT IPUMEPHI
WCTOJIb30BAHUS
KOMIIJICKCHBIX YHCCII,

-TECTHPOBAHNE;

-YCTHBIN (POHTANBHBIN U
WHIUBHy AJIbHBIN OTIPOC;
-MaTeMaTHYCCKUI TUKTAHT;
-MHIUBHyalIbHAS
camocTosTenpHas padoTa;
-IIpeICTAaBICHHE PE3YJIbTATOB
MIPaKTUYECKUX padoT;
-KOHTPOJIbHAs padoTa;
-BBINOJTHEHHUE YK3aMEHAIMOHHBIX
3a7aHui

Py 12 ymenue cBOOOAHO
OIEPUPOBATH MIOHSTHSIMHA:
cpenHee apudmeruyeckoe,
MeanaHa,  HauOodbllee |
HAaUMEHBIIIEE 3HAYEHU,
pa3max, JTUCTICPCHS,

CTAaHAAPTHOC OTKJIIOHCHHUC [JIS
OIIMCaHUA YHUCIOBBIX OJaHHBIX;

yYMEHUE HCCIIENOBATh
CTaTUCTUYECKHUE JIAHHBIE, B TOM
qucie c MIPUMEHEHUEM
rpagu4ecKkux  METOJIOB U
3JIEKTPOHHBIX CPEICTB;
rpadudecku HCCIIEIOBATh
COBMECTHBIE HAOMIONEHUS C
MTOMOIIIBIO Jirarpamm
pacceMBaHMsT M JIMHEHHOH

perpeccuu;

- ONepUpyeT NOHATUIMU:
cpenHee apudmeTHIecKoe,
MeJraHa, HaubosbIlee u
HaAuMMCHBIICC 3HAYCHUA,
pa3Max, Tucnepcus,
CTaHJIaPTHOE OTKIIOHCHHE
JUTSL OTTICAHUSI YUCIIOBBIX
JAaHHBIX; UCCIICAYET
CTaTHCTUYECKUE JIaHHBIC, B
TOM YUCJIC C IPUMCHCHHUEM
rpaduuecKux METOAOB U
AJIEKTPOHHBIX CPEJICTB;
rpaduyecKu uccieayer
COBMECTHBIE HAOJIIOIEHHUSI C
MTOMOIIIBIO AUATPAMM
paccenuBaHMs U JTUHEUHOU
perpeccuu;

-TeCTUPOBAHUE;

-YCTHBIN (POHTANBHBIN U
WHIUBUYaJIbHBIN OIIPOC;
-MaTeMaTUYECKUHN JUKTAHT;
-MHJUBHUlyaJIbHAs
caMOoCTOsITeNIbHast paboTa;
-IIPEJICTAaBIICHUE PE3yJIbTaTOB
IPAaKTUYECKUX paboT;
-KOHTpOJIbHAs padoTa;
-BBIIIOJTHEHHE 3K3aMEHAMOHHBIX
3alaHUI

IIPy 13 ymMmeHue HaxoIuTh
BEPOATHOCTH  COOBITHMH  C
UCIIOJIb30BaHUEM I'pauyecKux

METOJIOB; ~ NPUMEHATH  JUIS
pemieHus  3amad  (HOpMYJIbI
CIOXKEHHSI U YMHOXXEHHUSA
BEPOSITHOCTEH, bopmyy
IIOJTHOM BEPOSITHOCTH,
bopmymy bepnynu,
KOMOMHATOpHbIE  (aKThl U
bopmyIIBI; OLIEHUBAaTh
BEPOSTHOCTH peabHbIX
COOBITHH; yMEHUe
OTepupoBaTh MOHSITUSIMHU:
Clly4aiiHas BEIINYNHA,
pacnpeneNneHrne BEpOosTHOCTEH,
MaTEMaTHUUECKOE  OKHUJAHUE,
JUCIIEpCUs W CTaHJApTHOE
OTKJIOHEHHUE CIly4aiiHO!
BEJIMYMHBI,  (PYHKIHMU

pacpeaci€Husd W ILUIOTHOCTH
PaBHOMCPHOI'O, TOKA3aTCIILHOT'O
W HOPpMAJIBHOI'O

- HaXOOUT BEPOATHOCTH
COOBITHH C MCIOJIB30Ba-HUEM
rpaduIecKux METOI0B;
MIPUMEHSET ISl PEIICHUs
3a1a4 GOPMYJIIBI CIIOKEHUS
Y YMHOXKEHHS BEPOSIT-
HOCTEH, GOopMyITy TTOJTHOU
BEPOSITHOCTH, (hopMyTy
bepnyniu, komOuHaTOpHBIE
¢baxTsl 1 popMyIIBI;
OLIEHHBAET BEPOATHOCTH
pEeaNbHBIX COOBITHIA,
OTIepUPYET MOHATHSIMHU:
Clly4aifHast BETUYHHA,
pacnpe/eneHmue BeposiT-
HOCTEH, MaTeMaTH4eCKOe
OXKUJaHue, JUcTepcus u
CTaHJApTHOE OTKJIOHEHHE
CIIy4ailHON BEJINYUHBI,
(byHKIMU pacnpeeNieH s U
IUIOTHOCTH PAaBHOMEPHOTO,
MOKAa3aTeIbHOTO U

-T€CTUPOBAHUE;

-YCTHBIN (PPOHTANBHBIN U
VMHJVBHTy aIbHBIN OIIPOC;
-MaTeMaTU4eCKUI TUKTaHT;
-MHUBHU Ty aJIbHAs
caMoCToOsITeNbHast paboTa;
-IIPECTABIICHUE PE3YJILTATOB
MPaKTUYECKUX paboT;
-KOHTpOJIbHAs paboTa;
-BBIIIOJTHEHNE 3K3aMEHAIMOHHBIX
3aJaHui
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pacrpeieleHui;

yMEHHE UCIIOJIb30BaTh
CBOMCTBa W3Yy4YECHHBIX
pacnpeneneHuil s peuieHus
3a1ay; 3HaKOMCTBO c
MNOHATUSMH: 3aKOH OOJBIIMX
YHCeJl, METOAbl BBIOOPOUYHBIX
UCCIIEIOBaHMUIA; yMEHHE
IIPUBOJIUTH IIPUMEPBI
NPOSIBJIICHUST 3aKOHA OOJBIIMX
yhuceal B IPUPOJHBIX U

O6I.HCCTB€HHBIX SIBJICHUSX,

HOPMaJIbHOTO
pacrpeaeieHHil; UCITOIb3YET
CBOMCTBA

M3YUYEHHBIX pacnpeaesieHui
JUIS peleHus 3a7a4; 3HaeT
IMOHATHUS: 3aKOH OOIBIIINX
4Kcell, METO/IbI BBIOOPOY-
HBIX UCCIIEOBAaHUM; TIpH-
BOJMT IPUMEPHI IPOSIB-
JIEHHS 3aKOHA OOJIBIINX
qHCell B PUPOIHBIX U
0OILIECTBEHHBIX SBICHUSIX;

Py 14 ymenue cBOOOJIHO

OIIEpUPOBATH MOHATHUAMMU:
TOYKa, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY,
IUIOCKMHA  yroj, JABYT'PAaHHBII
yroi, TPEeXI'PaHHBIA  YIOl,
nepeceKaronmect,

napajuieiIbHbIE u
CKpEIMBAIOIIMECS  IPSMBIE,
[IapajuIeIbHOCTh u

MEPIICHIUKYJIIPHOCTD TPSIMBIX
U IUIOCKOCTEH, Yroia Mexay
TPSIMBIMH, yToI MEXTY
OpsSMOM M IJIOCKOCTBIO, YTOJ
MEXIY IJIOCKOCTAMHU; YMEHHE
UCIIONB30BaTh MPU PEUICHUU
3a7ay  M3y4eHHble (AKTBI U
TEOPEMBI TUTAHUMETPUH;
YMEHHE OIICHUBATh pPa3Mepbl
O0BEKTOB B  OKpY’KaloLIeM
MHpE; yMEHHE ONepHpOBaTh
MOHATUSAMH:  MHOTOTPAHHUK,
CeueHue MHOTOTpaHHHKA,
NPaBWIBHBI ~ MHOTOTPAHHUK,
npusMa, nupamuaa, ¢urypa u
MIOBEPXHOCTH BpaICHUS,
IWIUHAP, KOHYC, map, cdepa,
pa3BepTKa MIOBEPXHOCTH,
CeueHMs] KOHyca W IWJIMHIpA,
napauiebHbIC ocH W
OCHOBAHMIO, CEUYEHHE Iapa,
IUIOCKOCTb, Kacarorascst
cheppl, MOWIKMHApPA, KOHYCA;
YMEHHE  CTPOMTh  CEUYEHHE
MHOTOTpaHHHUKA, H300paKaTh
MHOTOTPaHHUKH, (UTYpBl U
MOBEPXHOCTH  BpAILLCHUS, MX
CeUeHHUs, B TOM YHCIE C
MIOMOIIBIO AJIEKTPOHHBIX
CPEICTB; yYMEHHE TPUMEHATh
CBOIiCTBa TEOMETPUIECKUX
duryp, CaMOCTOSITENILHO

-CBOOOJIHO ONEpUPYET
MOHATUSMU: TOUKA, IIpsAMasi,
IUIOCKOCTH, MPOCTPAHCTBO,
OTpPE30K, JIy4, IJIOCKUH
yToJl, IBYTPaHHBIN YTOJI,
TpEeXTPpaHHbIN yrod,
niepeceKaronmuecs, napai-
JIeJIbHBIE U CKpEeLIBa-
IOLIHECs TPSMBIE, TTapa-
JIeJIbHOCTh U NEPIEHUKY-
JSIPHOCTH TIPSIMBIX U
IUIOCKOCTEH, YToa MEXIY
TPSMBIMH, YTOJ MEXKIY
IIPSAMOM U ILUIOCKOCTHIO,
YTOJl MEXKAY IIOCKOCTSIMH;
HCHOJb3YET NPH PELICHUN
3aJa4 U3y4yeHHbIe (HaKThl U
TEOPEMBI ITTAHUMETPHH;
OLIEHUBAET pa3Mephl
00BEKTOB B OKPYKAIOIIEM
MUPE;0NepUPYET MOHS-
TUSIMU: MHOTOTPaHHUK,
ceueHre MHOTOTrpaHHHKa,
MIPaBUJIbHBIN MHOTO-
I'paHHMK, IpU3Ma,
nupamuaa, purypa u
MOBEPXHOCTH BpAIIICHHS,
LWINHAP, KOHYC, LIap,
cdepa, pa3BepTKa
MTOBEPXHOCTH, CEUCHHS
KOHYycCa U LWJIMHIpA,
napasJiesIbHble OCH WIN
OCHOBAHHIO, CEYCHHE TI1apa,
IUIOCKOCTh, KacaroIascst
chepsl, TUIUHIPA, KOHYCA,
CTPOUT CEYEHHUE MHOTO-
IrpaHHHKA, H300pakaeT
MHOTOI'PaHHHUKH, QUTYPBI U
MOBEPXHOCTH BPAIICHUS, UX
CEUeHMsI, B TOM YHUCIIE C
MIOMOILBIO HJIEKTPOHHBIX
CpEeACTB; NPUMEHSET

-T€CTUPOBAHHUE;
-YCTHBIH (POHTANBHBIN U
WH/IUBUY aTBHBIH OIIPOC;
-MaTeMaTUYCCKUN JUKTAHT;
-MH/IBUJTy aJTbHAS
camocrosTenpHas paboTa;
-IIPEJICTaBIICHUE PE3YJILTATOB
MPaKTUYECKUX padoT;
-KOHTpOJIbHAs padoTa;
-BBITIOJIHCHUE SK3aMCHAIMOHHBIX
3alaHUI
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bopMyITUpOBaTh OIPEACICHHS
U3ydaeMbIX (GUTyp, BBIIBUTATh
TUIIOTE3bl O CBOMCTBAaxX WU

NpPU3HAKAX  TCOMETPHUYCCKHUX
¢buryp, OOOCHOBBIBATH WM
ONpOBEprath  WX;  yMCHHUE
NPOBOJIUTh  KJIACCH(DUKAIHIO
¢uryp 1o pa3nuYHbIM
NpU3HAKaM, BBITIOJTHSTh
HEOOXOoUMBbIe

JOMOJIHUTECIIbHBIC ITIOCTPOCHUS,

CBOWCTBA T€OMETPUUYECKUX
¢buryp, caMmocTOsATEILHO
hopmynupyeT orpeaeIeHUs
u3ydaeMbIx uryp,
BBIJIBUT'A€T TUIIOTE3BI O
CBOMCTBAax M IPU3HAKAX
reoMeTpuueckux puryp,
00OCHOBBIBACT UJIH
OIIPOBEPraeT ux; MPOBOIUT
kiaccudukanuio puryp mno
Pa3IMYHBIM MPU3HAKAM,
BBINOJIHSAET HEOOXOUMBbIE
JOTIOJTHUTEIBHBIE TOCTPO-
CHUS;

I[Py 15 ymenuwe cBOOOIHO
OIIePUPOBATH MTOHATHUSIMHU:
wiomank  GUrypel, 0o0beM
¢urypsl,  BeIMUYMHA  yIJIa,
paccTosiHuE OT TOYKH JIO
TUTOCKOCTH, PACCTOSTHUE MEXKTY
NPSIMBIMH, PACCTOSIHUE MEKIY
TUTOCKOCTSIMH, TUIOINAb
cdephl, MI0Ia b MOBEPXHOCTH
MUPaMHUJIBI, TIPU3MBI, KOHYCAa,
WIAHIPA, 00BeM KyOa,
IPSIMOYTOJILHOTO

napauieNienunea, TUPaMHIbI,
NpU3MBI, MHIUHAPA, KOHYCa,
miapa;  yMEHHE  HaxOIHTh
OTHOIIICHHUE 00beMOB
Mo00HBIX HTyD;

-CBOOOHO OmepupyeT
MOHATUSMHU: IIJIOIA]b
¢urypsl, 00beM HUrypsl,
BEJIMYMHA yTJIa, PACCTOSHHUE
OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue MEeKIY
MPSIMBIMH, PACCTOSTHUE
MEX]y TUIOCKOCTSIMH,
wiomazab chepsl, MI0MAIb
MTOBEPXHOCTHU TTHPAMHU/IBI,
MIPU3MBI, KOHYCa, IWINH/IPA,
o0BeM Ky0a,
PSIMOYTOJIBHOTO
napasuieNenunena,
MUPAMUJIBI, TPU3MBI,
MWINHpA, KOHYCa, [apa;
HaXOJUT OTHOIICHNE
00BEeMOB MOAOOHBIX (uryp;

-T€CTUPOBAHHE;
-YCTHBIN (PPOHTANIBHBIN U
WH/IMBUYJIbHBIN OIPOC;
-MaTeMaTUYEeCKHIA INKTAHT;
-MH/IMBUIyalIbHAs
caMOCTOsITeNIbHAsI paboTa;
-[Ipe/ICTaBJIEHUE PE3yJIbTaTOB
MIPaKTUYECKUX padoT;
-KOHTpOJIbHAs padoTa;
-BBITIOJIHEHHE SK3aMECHAITMOHHBIX
3aJaHul

Py 16 ymenue CBOOOTHO

OIICPHUPOBATDH IIOHATUAMMU:
JABHKXCHHC, HapaJIJIeJIBHHﬁ
IEPEHOC, CUMMCTPHA Ha

IUIOCKOCTH M B TIPOCTPAHCTBE,
HIOBOPOT, npeoOpa3zoBaHue
noo0usi, moxoOHsIe (GUTYPEI;
yYMEHHE Pacro3HaBaTh PaBHbBIC
U 1oN00HBIE (PUTYPBI, B TOM
qHciIe B MpPUpPOJE, MUCKYCCTBE,
APXUTEKTYPE; yMEHHe
UCIIOJB30BaTh T€OMETPHUYECKUE

OTHOIIICHHSI, HAXOJIUTh
TCOMETPUYCCKAE  BEIUYMHBI
(nmuHa,  yroj,  IUIOIIAMb,

00BeM) TIpU pEelIeHUH 3aa4 U3
JpyTUX y4eOHBIX MPEAMETOB U
U3 peajbHOM KHU3HU;

-cBOOOJIHO ONEpUPYET
MOHATUSIMU: IBUKEHUE,
NapajuIeIbHbIN IIEPEHOC,
CUMMETpPHUS Ha INIOCKOCTH U
B IIPOCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue Mo00us,
10/100HbBIE PUTYPBI;
pacro3HaeT paBHbIE U
10/100HbBIE (PUTYPBI, B TOM
qucie B IPUPO/IE,
HCKYCCTBE, apXUTEKTYPE;
UCHOJb3YyEeT
reoMeTpUUYECKUE
OTHOIIECHHUS, HAXOJUT
reOMETPUYECKUE BETHUNHBI
(MHa, yrou, IIomaib,
00BEM) TIPU PEIICHHUH 32124
U3 APYTUX y4eOHBIX
MIPEAMETOB U U3 PEAIbHOU
KU3HU;

-T€CTUPOBAHUE;
-yCTHBIN (PPOHTATIBHBIA U
WH/IMBUyaJIbHBIN OMpOC;
-MaTeMaTHYEeCKUM TUKTaHT;
-VHIMBATyAJIbHAsI CAMOCTOSITENIbHAS
pabora;

-IPEACTABIICHUE PE3YIIbTATOB
NPaKTHYECKHUX padoT;

-KOHTpOJIbHas paloTa;
-BBIIIOJTHEHNE 3K3aMEHALIMOHHBIX
3aJlaHui
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IIpyl/  ymenue  cBOOOAHO
OICPUPOBATH INOHATUAMMU:
IPsIMOYTOJIbHAS CUCTEMA
KOOpPJIMHAT, BEKTOP,

KOOpPJMHATHI TOYKH,
KOOpJIMHATBl BEKTOpa, CyMMma
BEKTOPOB, HPOU3BEJCHNE

BEKTOPA Ha YUCIIO, Pa3JI0KEHHUE
BEKTOpa Mo 0a3ucy, CKalIsipHOE

IIPOU3BEJICHHUE, BEKTOPHOE
IIPOU3BENICHUE, YTOJI MEKIY
BEKTOPAMHY; yMEHHE
UCIIOJIB30BaTh BEKTOPHBIM U
KOOPJMHATHBIA  METOA  JUIA
penmenus F€OMETPUYECKUX
3aja4 1 3aj1a4 Ipyrux yueOHbIX
IIPEAMETOB; ONEpUPOBATH

MNOHATUAMHU: MaTpula 2 X 2 u 3
X 3, ompenenauTenb MaTpHULbI,

-CBOOOTHO onepupyeT
IIOHATUAMMNU.

NPSAAMOYTOJIbHAS CUCTEMA
KOOPJAWHAT, BEK-TOD,
KOOPANHATHI TOYKH,
KOOPANHATHI BEKTOPA,
CyMMa BEKTOpOB,
NPOM3BEJICHNE BEKTOpa Ha
YHCIIO0, Pa3lIOKEHHE
BEKTOpa 1o 0asucy,
CKaJSIPHOE IIPOU3BEICHNUE,
BEKTOPHOE IIPOU3BE/ICHHE,
YroJI MEeXJly BEKTOpaMH;
UCIIOJIb3yeT BEKTOPHBIN U
KOOPJIMHATHBIA METOJ JIIsI
pELICHUS TEOMETPUYECKUX
3a7a4 U 3aJa4 ApPyrux

-TECTHPOBAHNE;
-YCTHBIN (POHTANBHBIN U
WHIUBHy AJIbHBIN OTIPOC;
-MaTeMaTHYCCKUI TUKTAHT;
-MHIUBHyalIbHAS
camocTosTenpHas padoTa;
-IIpeICTAaBICHHE PE3YJIbTATOB
MIPaKTUYECKUX padoT;
-KOHTPOJIbHAs padoTa;
-BBINOJTHEHHUE YK3aMEHAIMOHHBIX
3a7aHui

TeOMETPUIECKUN CMBICIT y4EGHBIX MIPEIMETOB;
OTIPEICITUTEIS,

OTIEPUPYET MOHATUIMHU:

Matpuma 2 X 2 u 3 X 3,

OIIPEICITUTEIIb MATPHIIBI,

TCOMETPHYCCKHUN CMBICIT

OTIPEICITUTEIS;
IMPy 18 yMmeHwe Moje- | -MOJEIUPYET PealibHbIC TECTHPOBAHUE;
JTUPOBAThH peajbHBIC CUTYAllUU | CUTYaIluH Ha S3BIKE -YCTHBIN (DPOHTATBHBIN U
Ha SI3BIKE MaTeMAaTHKH; | MATEMATHKH; COCTaBIIIET WHAWBUIYATBHBIN OTPOC;
COCTaBIIATE BBIPQKCHUS, | BRIPAKCHHUS, YPABHECHUS, -MaTEMAaTHYECKUH TUKTAHT;

YPaBHCHUS, HCPABCHCTBA U UX
CUCTCMBI 110 YCJIOBUIO 3aJda4u,

UCCIIeIOBaTh MOCTPOCHHBIE
MOJIEIM C HCHOJIb30BAHUEM
anmapara anreOpsl,
HUHTEPIIPETUPOBATH

MOy YEHHBII pe3yJbTar;
CTPOUTH MaTeMaTU4eCKHe
MOJIENN c MIOMOIIIBIO

FEOMETPUYECKUX TOHATHU U
BEJINYMH, pELIATh CBA3aHHBIE C
HUMU TPaKTUYECKUE 3aJ1auu;
COCTaBIISITb  BEPOSITHOCTHYIO
MOJICNIb U HMHTEPIPETUPOBATH
MOJTyYEHHBII pe3yJIbTaT;
pemaTth TPUKIAJHbIE 3a7a4u
CpeACTBaMU MaTEMaTUYECKOIO
aHaM3a, B TOM  YHCIE
COIIMAIbHO-9KOHOMUYECKOTO U
(U3UYECKOTO XapaKTepa;

HEpPaBEHCTBA U UX CUCTEMBI
10 YCJIOBHIO 3aJ1a4u,
HCCIIETyEeT MOCTPOEHHBIE
MOJIEJIU C UCTI0JIb30BAHUEM
ammapara ajreOpbl, HHTEp-
MPETUPYET MOTYUYECHHBIN
pe3yJibTaT; CTPOUT MaTema-
TUYECKHE MOJEIH C
MOMOIIBI0 TEOMETPUUYECKUX
MMOHATUM U BEJIUYHH,
pelaeT CBs3aHHbIE C HUMH
MPaKTUYECKUE 3a/1a4H;
COCTaBIIITET BEPOSTHOCT-
HYIO MOJIEJIb U UHTEPIIpE-
TUPYET MOJYyYESHHBIH pe-
3yJIbTAT; PEIIACT IPUKJIIA]T-
HBIE 33J]a4H CPEJCTBAMHU
MaTeMaTHYeCKOr0 aHajn3a,
B TOM YHCJIE COI[UAIBHO-
SKOHOMHYECKOI'0O U
(bU3MYECKOTO XapaKTepa;

-MH/IMBU/Ty alTbHAS
caMocToATeNbHas padoTa;
-TIpe/ICTaBIIEHUE PE3yJIbTATOB
NpaKTHYECKUX padoT;
-KOHTpOJIbHAs padoTa;
-BBINIOJTHEHHE 9K3aMEHAIIMOHHBIX
3aJaHul
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I[Py 19 ymenuwe BBIOUpATH
NONXOMANINA ~ METOJ  JUIs
pelieHus 3a7adu; TMOHUMaHHE
3HAYUMOCTH MATEMaTUKH B
U3yYeHUH  TNPUPOIHBIX U
OOIIECTBEHHBIX TPOIIECCOB H

-BBIOMpACT TTOIX O ISIIIHMA
METOM IS PELIECHU 3a0a4H;
[MOHUMAET 3HAYUMOCTD
MaTEMAaTUKHU B I/I3y‘-I€HI/II/I
MIPUPOJTHBIX U
OOIIECTBEHHBIX MPOIIECCOB

-T€CTUPOBAHHE;

-YCTHBIN (POHTANBHBIN U
WHIUBUY aTbHBIH OIIPOC;
-MaTeMaTUYEeCKHA TUKTAHT;
-MH/IUBUTy aJTbHAS
camocTosTenpHas padoTa;

SIBJICHUI, YMEHHE | U SIBJICHU; pACTIO3HAET -IIPEACTABIICHUE PE3YIIBTATOB
pacro3HaBaTh MIPOSIBJICHUE MPOSIBIECHUE 3aKOHOB MPaKTUYECKUX paboT;

3aKOHOB MaTeMaTUKU B| MAaT€MAaTHKHU B UCKYCCTBE, -KOHTPOJIbHAs paboTa;
HUCKYCCTBE, YMEHHUE IIPUBOJUTH| IIPUBOJUT IPUMEPHI -BBITIOJTHEHUE PK3aMEHAITMOHHBIX
IIPUMEPBHI MATEMaTUYECKUX| MATEMAaTUUECKUX OTKPBITHH | 3anaHuii

OTKPBITUH POCCUICKOMN Y| POCCUMCKON U MUPOBOM

MUPOBOU MaTeMaTUYECKOH MaTEMAaTUYECKOW HAYKHU.

HayKHU
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