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1. TACHHOPT TPOT'PAMMBbBI YYEBHOM JUCIIUILINHBI

1.1. Ob6aacTh NpUMeHeHHs1 IPOTPaAMMBbI

[Tporpamma yuebno# aucuurumnasl OJ1.01.04 «Marematrka» npeaHa3HadeHa IS BEACHUS
3aHATUI CO CTyACHTAaMH OYHOH (OpMBI OOY4YEeHHs, OCBAaWBAIOIIMMU MPOTPaMMy HOATOTOBKU
KB uImpoBaHHbIX padounx, ciayxkanmx (I[IITKPC) mo npodeccun CI1O 54.01.20 I'paduueckmii
Tu3alHep.

1.2. Mecto aucunnimmusbl B ctpykrype IHITKPC

Jucnmmmuaa  OJ[.01.04 «Marematuka» BXOOUT B 010K «ba3oBble IUCHHUIUIMHBI)
0011e00pa30BaTEIHLHOTO IIUKJIA TIPOTPAMMBI TIOJTOTOBKU KBATU(DUIIMPOBAHHBIX pa00OUYUX, CITYKAITIX
no mpodeccun CIIO 54.01.20 I'paduveckuii auzaiiHep. Y4YeOHBIM IUTAHOM MPEAYCMOTPEHO
U3yueHHe JaHHOM TUCHMIUIMHBI HA TIEPBOM U BTOPOM Kypcax (1 — 4 cemecTpsr).

1.3. Lesan 1 33724 AUCUMIIUHBI — TPEOOBAHMSA K Pe3y/JbTaTaM OCBOCHHUS THCHMIIIHHBI

ens: conepkaHue mMpoOrpaMMbl 00IIEO0OpPa30BATEIBLHON JAUCIUIUIMHBI «MaTeMaTukay
HANpaBJICHO Ha JOCTHXKCHHE PEe3yJIbTaTOB €€ M3YUYCHHUsI B COOTBETCTBUH C TpeboBaHusiMu OPI'OC
COO c yuerom npodeccronansHoit HanpasierHoctu GI'OC CITO

3agaun:

- cOpMHUPOBATH CUCTEMY 3HAHHUH 110 MAaTEMAaTHKE;

- pa3BuBaTh YyMEHHsS BbIOOpa CIOCOOOB pemeHHs 3a1ad  MpodhecCHOHATBLHON
JeATEIIbHOCTH, IPUMEHHUTENBHO K PAa3IMYHBIM KOHTEKCTAM;

- ¢opMHpOBaTE yMEHHUS B OCYLIECTBICHHM IOMCKA, aHalW3a M HHTEPIPETALIH
nHpopManyu, HeOOXOJMMOM IS BBITIOJIHEHNUS 3a/1a4 IPo(eCCHOHATBHON 1A TEIbHOCTH;

- pa3BUBaTh  HABBIKM  KCIOJIb30BAaHMS ~ HMH(GOPMAIMOHHBIE  TEXHOJOTMH B
npo¢eCCHOHATBLHOMN IeATEIIEHOCTH.

B pesynprare ocBOSHHMS coAepKaHUs YIeOHOM JUCIUILTHHBI 00YYatOIHICS JOIDKECH:

3HATh!

- NOHATHUS: CTENEeHb YHCIa, JIOTapu(M dYKcia, YMEHHE BBIOJIHATh BBIYHCICHUE
3HaYeHUH U MPeoOpa30BaHMsI BRIPAKEHUH CO CTENEHIMH U JIoraprudmamu, mpeoOpa3oBaHus JpoOHO-
panrOHANBHBIX BBRIPAKCHNH;

- HNOHATHS:  pAlMOHAJbHBIC, HpPpAlMOHANbHBIC, IIOKAa3aTeJbHBIC,  CTEICHHEIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- NOHATHS: (QYHKUHUS, HENpepblBHAS (YHKLHWS, TPOU3BOJHAS, MEpBOOOpa3Hasi,
OIIPEJICTICHHBI WHTETpal; YMEHHE HAXOJHUTh MPOM3BOJHBIC 3JIEMEHTAPHBIX (DYHKIWH, MCIIOIB3YS
CIpaBOYHBIC MaTEpHalbl; UCCIEAOBaTh B MPOCTEHIIMX cCiydasX (yHKIMM HAa MOHOTOHHOCTb,
HAaXOJWTh HAWOOJBIINE W HAaNMEHBIIWE 3HaYeHHs (DYHKUIWI; CTPOUTH Ipa)MKd MHOTOUIECHOB C
UCIIOJIb30BaHUEM ammnapaTa MaTeMaTHYeCKOTO aHAIN3a; MPUMEHSATHh MPOU3BOJIHYIO MPH PELICHUU
337124 Ha JBIDKCHHE; PElIaTh MPaKTHKO-OPUEHTUPOBAHHBIC 33/1a4H HA HAMOOJbIINE U HANMEHBIINE
3HA4YCeHUs, HA HAXOXKJCHHUE IIYTH, CKOPOCTH U YCKOPEHHS,

- NOHATHS: pallMOHaJIbHAs (YHKIMA, MMOKa3zaTenbHas (QYHKIHS, CTENCHHAas (QYyHKLUS,
norapupmMuueckast PyHKIHs, TPUTOHOMETPUYECKUE PYHKIMU, OOpaTHbIC PyHKIINU; YMEHHUE CTPOUTD
rpaduKy U3y4eHHBIX (PYHKINH, NCTIOIB30BATh TPAPUKH MPH NU3YUIEHUH MTPOIIECCOB M 3aBUCUMOCTEH,
IpU PElICHUH 3aJad W3 JPYrux y4eOHBIX MPEIMETOB M 3ajad W3 PealbHOW JKHM3HHU; BBIPAXKaTh
(dopMyIaMu 3aBUCIMOCTH MEX]Ty BETHUYNHAMU;

YMETb:

- pemaTh TEKCTOBBIE 33/1a4H Pa3HBIX TUIIOB (B TOM YHCJIE€ HA MPOIEHTHI, I0JIM U YaCTH,
Ha JBWXXEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 33Ja4d M3 OOJIACTH YIpaBIICHHS
JUYHBIMH U CEMEHHBIMH (PMHAHCAMH); COCTAaBJIATH BBIPAXKCHMS, YPaBHEHHs, HEpaBEHCTBA M MX
CHCTEMBI 10 YCJIOBHIO 33/1a4H, HCCIICIOBATH MTOJIYYECHHOE PEIICHNE U OLICHUBATH IPaBJIONI0I00HOCTD
pe3yIbTaToB,;



- ONEepHPOBATH TMOHATUSAMU: CpeaHee apupMeTHdecKoe, MeauaHa, HauOojbliee U
HalMEHbIIIee 3HaYeHUs, pa3Max, TUCIIEPCHsl, CTaHJapTHOE OTKJIIOHEHUE YHCIIOBOrO HabOpa; yMEHHE
U3BJICKaTh, MHTEPIPETUPOBATh HMH(GOpPMAIMIO, TPEACTABICHHYI0 B TaOJHIax, Ha JuarpaMmax,
rpaukax, OTpa)arolly0 CBOWCTBA PEATbHBIX MPOLIECCOB U SABJICHUH; MPEICTABIATh HHPOPMALIHIO
C TOMOIIbIO TaOJHMII M JUarpaMM; HCCIENOBaTh CTATUCTHYECKUE JaHHbIE, B TOM YHCIE C
NPUMEHEHHEM TPapUUECKUX METO0B U AIEKTPOHHBIX;

- OTIEpPHPOBATH MOHATUSMH: CIyYalHBIH ONBIT U CIy4yailHOe COOBITHE, BEPOSTHOCTh
CJIy4aifHOr0 COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C UCIOIb30BaHUEM IPAPUUECKUX METO/I0B;
OPUMEHSATH (POPMYIIBI CIOKEHUS U YMHOXKECHHS BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThI U (POPMYJIBI
IpU pEIIEeHUM 33a7ay; OLIEHUBAaTh BEPOSATHOCTH PEATbHBIX COOBITHUI; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMU; YMEHUE MPUBOIUTH NMPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YMCENl B MPUPOIHBIX U
OO0I1ECTBEHHBIX SIBICHUSX;

- OTNIEpPHPOBATH MOHATUAMU: TOYKA, MpsiMasi, TUIOCKOCTh, IPOCTPAHCTBO, ABYI'PAHHBIN
yToJl, CKpEeIIMBaIoLIecs MPsSIMble, TapaljIeIbHOCTh U MEPIEHANKYIISIPHOCTD MPSAMBIX U INIOCKOCTEH,
YTOJI MEX/1Y IPSMBIMH, YTOJI MEXKAY MPSIMOM U IMJIOCKOCTBIO, YTOJI MEXK/Y IIIOCKOCTSIMU, PACCTOSIHHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEKIY NMPSIMBIMH, PACCTOSHUE MEKAY IJIOCKOCTAMU; YMEHHE
UCIIOJIb30BaTh MIPU PEIICHUH 3a1a4y U3y4YeHHbIE (DAKThI M TEOPEMBbI INIAHUMETPHU; YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

- ONEepUPOBATh MOHATUSMHM: MHOTOTPAHHUK, CEUEHHE MHOTOTpaHHHKA, KyoO,
napajiesienunes, Ipu3Ma, nupamusia, Gurypa U noBepXHOCTb BpPALIEHUs, HWINHAP, KOHYC, IIap,
cdepa, ceueHus GUTYpHI BpalleHHS], INIOCKOCTh, Kacawmascs chepsl, IUINHAPA, KOHYCa, TUIONIA b
IIOBEPXHOCTH MUPAMUABI, NPU3MBI, KOHyCa, LMIMHIpA, Iomane chepsl, o0beM KyoOa,
OpSMOYTOJIBHOTO TapajjleNienuIe/ia, MUpaMubl, NPU3MBL, IWIMHApPA, KOHyca, IIapa; yMEHHE
n300pakaTb MHOTOTPAaHHUKU M IOBEPXHOCTH BpAIIECHUS, UX CEUEHHUS OT PYKH, C IOMOIIbIO
YEpPTEIKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CpEACTB; yYMEHHE pacloO3HaBaTh CHMMETPUIO B
IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH MIPABUIHHBIE MHOTOTPAHHUKHY;

- ONEepHUpOBATh MOHATUAMHU: JBWKEHME B TIPOCTPAHCTBE, NOJOOHBIE (UIYpHl B
IPOCTPAHCTBE; UCIOJb30BaTh OTHOIICHUE IUIOLIaIel MOBEPXHOCTENH U 00BEMOB MOJOOHBIX (pUryp
IpY PELIeHNH 3a/a4;

- BBIYUCIIATH TEOMETPUYECKHE BEIMYMHBI (UIMHA, YTOJl, IUIOUIaab, 00beM, IJIONIAIh
MOBEPXHOCTH ), UCTIONIb3Ys N3yUeHHbIE (POPMYIIBI U METO/IBI;

- OTIEpPHPOBATH MOHATUSAMHU: TIPSMOYTOJIbHAS CHCTEMa KOOPIMHAT, KOOPAWHATHI TOUKH,
BEKTOpP, KOOPAMHATHI BEKTOPA, CKAIIPHOE ITPOU3BECHUE, YOI MEX/Ly BEKTOPaMH, CyMMa BEKTOPOB,
NPOM3BEICHNE BEKTOpPA HA YHCIO; HAaXOAWTh C TIOMOIIBI0 HW3YyYEHHBIX (OPMYNI KOOpPAMHATHI
CepeMHbI OTPE3Ka, PACCTOSTHUE MEXY JBYMs TOUKaMH;

- BBIOMPATh TOJIXOMAUINA WM3YYCHHBIA METOJ JJISl PEIICHUs 3aJadd, paclo3HaBaTh
MaTeMaTudeckue (GakThl U MaTEMAaTHUYECKHUE MOJEIU B MPUPOIHBIX U OOILECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; YMEHME INPUBOJUTH INPUMEPBI MAaTEMATHYECKUX OTKPBITHMM POCCUHCKOW M MHUPOBOU
MaTeMaTHYeCKOM HayKH;

- ONEpPHPOBATh TOHATHUSAMH: palMoOHANbHAs (QYHKIHSA, TOKa3aTelabHas (QyHKIu,
cTeneHHass (yHKIUs, Jorapudmuyeckas (yHKIMs, TPUTOHOMETpUYECKHe (QYHKUUHU, OOpaTHbIE
(GYHKINHU; YMEHHE CTPOUTH Tpa(puKu M3y4eHHBIX (PYHKIUH, UCIIONB30BaTh TPAQUKH PU U3YICHUU
IPOIIECCOB M 3aBUCUMOCTEH, NMpH pPELICHWH 3a1ad M3 APYTUX y4eOHBIX NMPEeIMETOB M 3aJay U3
peabHOM )KU3HU; BBIPAXXaTh (OPMYITAMU 3aBUCIMOCTH MEX]Ty BETHUYNHAMU;

- OIEepPUPOBATH MOHATHIMU: TOXKAECTBO, TOXKAESCTBEHHOE NMPeoOpa3oBaHKe, ypaBHEHNUE,
HEpaBEHCTBO, CHCTEMa ypaBHCHMH W HEPAaBEHCTB, PAaBHOCWIBHOCTH YPAaBHEHUWI, HEPABCHCTB W
CHUCTEM, pallMOHANbHbIE, HUppalMOHAJbHBIE, IOKa3aTeNbHble, CTENEHHbIe, Jorapumuyeckue,
TPUTOHOMETPHUYECKHIE YPABHEHUS, HEPABEHCTBA M CUCTEMBI; YMETh PElIaTh YpaBHEHUs, HEpaBEHCTBA
U CHUCTEMbI C IMOMOIIBIO PA3IUYHBIX MPHUEMOB; pellaTh ypaBHEHHS, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; MPUMEHSTh ypaBHEHHsI, HEPABEHCTBA, MX CHCTEMBI JJISl PEHICHUS MaTeMaTHYECKUX
3a]a4 U 3a/1a4 U3 pa3InYHbIX 00J1acTe HAyKH U peanbHOM KU3HH;



- CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: ABHKEHHE, TapaJUIeIbHBIN IEPEHOC, CHMMETPHUS
Ha TUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, IIpeoOpazoBanue moao0us, mogo0Hbie GUTYPHI; YMETh
pacro3HaBaTh paBHbIE U MOA0OHBIE (UTYpBI, B TOM YHCJE B MPUPOJE, UCKYCCTBE, ApXUTEKTYPE;
YMETb HCIOJIb30BaTh F€OMETPUYECKHUE OTHOLICHUS, HAXOAUTh T€OMETPUUECKUE BEIUUUHBI (IJINHA,
yToJ1, IJI0Iab, 00BEM) IPU PEIICHUH 33aa4 U3 IPYTUX YUeOHBIX IPEIMETOB U U3 pealIbHON )KU3HU;

- ONEpUPOBATh MMOHATUSAMH: DPALMOHAIbHbBIE, HPPALMOHAIBHBIE, MOKa3aTeIbHbIC,
CTETIEHHbIE, Torapu(pMUIECKUE, TPHTOHOMETPUUYECKUE YPAaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;

- ONEpUpOBATh MOHATUSAMM: MHOTOTPAHHUK, CEYEHHE MHOIOrpaHHHKa, KyoO,
napajiesienunes, Ipu3Ma, nupamuaa, Gurypa U noBepXHOCTh BpPALICHHUS, HWINHAP, KOHYC, IIap,
cdepa, ceueHust GUrypsl BpallleHus, IJI0CKOCTb, Kacatouiascs chepsl, HUINHIPA, KOHYCa, IUIOalb
NOBEPXHOCTH TMUPAMUABI, NPU3MbI, KOHyCa, NMIMHIpA, IUomans chepsl, o0bem KyoOa,
IOpSAMOYTOJIBHOTO TapajljieNienunesa, MUpaMuibl, NPU3MBblL, IWINHApPA, KOHyca, IIapa; yMEHHE
n300pakaTh MHOTOTPAaHHUKM M TOBEPXHOCTH BpAIICHUS, UX CEUCHUS OT PYKH, C IOMOIIBIO
YEpPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMETh pACIO3HABaTh CHUMMETPHUIO B
IPOCTPAHCTBE; YMETh PacIO3HABATh MPABHIbLHBIC MHOTOT DAHHUKH;

- ONIEpUPOBATH MOHATUAMMU: NPAMOYTOJIbHAS CHCTeMa KOOPJIMHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKAIAPHOE MTPOU3BEICHUE, YOI MEXK/Ly BEKTOPaMH, CyMMa BEKTOPOB,
IPOM3BECHUE BEKTOpa HAa 4YHCIO; HAaXOAMTh C IIOMOIIBI0 H3YyYEHHBIX (OPMYJ KOOpPAMHATHI
CepeMHbI OTPE3Ka, PACCTOSTHUE MEXY IBYMS TOUKAMH;

- ONEpUPOBATh MOHATUSAMH: CIIy4alHBIH ONBIT U CIy4dallHOE COOBITHE, BEPOSTHOCTh
CJIy4aifHOT'O COOBITHSI; YMETh BBIYUCIISATH BEPOATHOCTH C UCHOJIB30BAHHUEM I'papUUECKHX METOJIOB;
MPUMEHSATH (POPMYJIBI CIIOKEHUS U YMHOKCHHUST BEPOSTHOCTEH, KOMOMHATOPHBIE (PaKThI M (POPMYJIBI
IpU pEIIeHUH 337ay; OLICHWBATh BEPOSTHOCTH PEATBbHBIX COOBITUH; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMU; YMEHUE NPUBOIUTH NPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIIMX YUCEN B MPUPOIHBIX U
OO0IIeCTBEHHBIX SIBJICHUSAX;

- CBOOOJTHO OTEpPUPOBATH MMOHATHUSMHU: CTENEHb C IEJIBIM II0Ka3aTeleM, KOpeHb
HATypaJbHON CTENEHH, CTENEeHb C palMOHAIbHBIM I10Ka3aTelieM, CTENEHb C JeHCTBUTENBHBIM
(BeILleCTBEHHBIM) ITOKa3aTeleM, Jorapudm uncia, CHHYC, KOCUHYC M TAHT€HC ITPOU3BOJIBLHOTO YHCIA;

- CBOOOZHO OINEpUpOBaTh MOHATUSAMU: Tpabuk GyHKIUU, oOpaTHas QYHKIHS,
KOMITO3UIUS (PYHKINH, THEeHHast QyHKIHS, KBagpaTHIHas (QyHKIH, CTerieHHas (PyHKIHS C TeITbIM
HoKaszarejaeM, TPUTOHOMETpUYECKHe (YHKLUMH, OOpaTHble TpPUTOHOMETpUYeckHe (YHKINH,
nokaszarejbHas M Jorapupmuueckas (QyHKIUH; YMETb CTPOUTh rpaduku (YHKIWH, BBITOITHATH
npeoOpazoBanus rpadukoB GpyHKINH;

- UCTIONIB30BaTh Tpaguku (QyHKIUH TSI M3YYSHUS TPOIIECCOB M 3aBHCUMOCTEH TpHU
peLIeHUH 3a7iay U3 JPYT'UX y4eOHbIX NPEIMETOB M U3 PEalbHOM KHM3HM; BbIpaXKaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BEITUUNHAMH;

- CBOOOJTHO ONEPUPOBATh MOHATUAMM: YETHOCTh (DYHKIMH, TEPUOAUNIHOCTD (HYHKIINH,
OTPaHUYECHHOCTh (YHKIMH, MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (yHKIUH, HaubOosbliee u
HalMEHbIIIee 3HaUeHUs! (YHKLUHU Ha IPOMEKYTKE; YMETh IPOBOJUTH UCCIEA0BaHUE (DYHKIIUH;

- UCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKUMN 1Sl pellieHUs] ypaBHEHUN, HEPABEHCTB
U 337a4 C IapamMeTpamH; H300pakaTb Ha KOOPAMHATHON IJIOCKOCTM MHOXECTBAa pELIeHUN
ypaBHEHHIA, HEPABEHCTB U HX CHCTEM;

- ONEepUpOBATh MOHATUSAMHU: CpeaHee apupMeTHdYecKoe, MeauaHa, HauOojbliee U
HaMMEHBIIIee 3HAUYCHUS, pa3Max, TUCTIIePCHsl, CTAaHIAPTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;

- U3BJI€KaTh, MHTEPIPETHPOBATh HH(pOpPMAIMIO, NPEACTABICHHYIO B TaliMLax, Ha
IuarpaMMmax, rpadukax, OTpaXkarllylo CBOMCTBA pealbHBIX MPOIECCOB U SBICHUH; MPEICTABIATh
UH(POPMALIMIO C TOMOIIBIO TA0JIUI] U IMarpamMMm; UCCIe10BaTh CTATUCTUYECKUE JaHHbIE, B TOM YUCIIE
C IPUMEHEHUEM I'pa)UIeCKUX METOJIOB U DJICKTPOHHBIX CPE/ICTB;

- yMETb ONEepUpOBaTh MOHATHSAMM: TOYKa, MpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBIN YTOJI, CKPEUIHMBAIOIIUECS MIPSIMBIE, TAPaJLICIIEHOCTD U MEPIIEHAUKYISIPHOCTD MPSMBIX U
IUIOCKOCTEH, yTroJl MeX 1y MPSMBIMH, YTOJI MEXKAY IPSIMOM U IMIOCKOCTBIO, YTOJI MEXTy MIIOCKOCTSIMH,



paccrosiHue OT TOYKHM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY IMpPSAMBIMU, PACCTOSHHUE MEXKIY
IUIOCKOCTSIMU;

- yMETh HCIOJIb30BaTh IMPH PELICHUH 337a4 H3Y4YCHHBIE (aKThl M TEOPEMbI
IUIAaHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIEro MHUpa;

- pelaTh TEKCTOBBIE 3a/1a4M Pa3HbIX THUIIOB (B TOM YKCJIE HAa IPOLEHTHI, 10JIM U YacTH,
Ha JBID)KEHHUE, pabdoTy, CTOMMOCTb TOBAapOB M YCIYyT, HAJOTHW, 33aJaud U3 00JacTU yIpaBICHUS
JUYHBIMH U CEMEHHBIMH (PMHAHCAMH); COCTAaBJIATH BBIPAKCHMS, YPaBHEHUs, HEpaBEHCTBA M MX
CHCTEMBI 110 YCJIOBHIO 33/1a4M, UCCIIEI0BATh NOJIYYEHHOE PELIEHNE U OLIEHUBATh IPAaBION0100HOCTh
pe3yIbTaToB;

- ONEpUPOBATh TMOHATHAMM: (YHKIMS, HenpepbiBHAas (QyHKIUSA, TPOU3BOMAHAS,
nepBoOOpasHas, OorpeIeIeHHBI HHTETPa; YMETh HAXOIUTh IIPOU3BOHBIEC YJIEMEHTAPHBIX (DYHKIIHIA,
UCTONb3ysl CIPaBOYHbIE MaTepHallbl; HCCIENOBaThb B MPOCTEHIIMX cioy4yasX (QYHKIUU Ha
MOHOTOHHOCTb, HaXOJIUTh HAUOOJIbIIME W HAaUMEHbIINE 3HAa4eHUs (YHKUUH; CTPOUTH Trpaduku
MHOT'OYJICHOB € MCIOJIb30BaHUEM allllapaTa MaTeMaTHYECKOrO aHAJIN3a; IPUMEHATH IPOU3BOIHYIO
IpY PELICHNUH 3ajlad Ha IBM)KEHUE; PeIIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIC 33]a4l Ha HauOOJbIINE U
HAaUMEHBIINE 3HAYCHUS, Ha HAX0XKICHUE IIyTH, CKOPOCTH U YCKOPEHHUS;

- ONEpPHUPOBATh TMOHATUAMHU: JBWKEHHE B TPOCTPAHCTBE, NOJOOHBIE (UrYpHI B
IPOCTPAHCTBE; UCIOJIb30BaTh OTHOIIEHUE IUIOLIA/Iel MOBEPXHOCTEN U 00BEMOB MOAOOHBIX QUTYP
IIPY PELICHUN 3a/]a4;

- BBIUUCIIATh F€OMETPUYECKHE BEIMUYMHBI (UIMHA, yroJl, IJIOUalb, 00beM, MJIOMIAIb
MIOBEPXHOCTH ), UCTIONIB3Ys N3yUeHHbIE (POPMYIIBI U METO/IBI,

BIIAJICTh:

- METOAAaMHU JI0Ka3aTeIbCTB, aJITOPUTMAMM PEIICHUs 3a1ad; yMEHHE (OpMYyIHpPOBaTh
OIIpECIICHNUS, AaKCHOMBI X TEOPEMBI, IPUMEHSATD UX, IPOBOJUTH JOKA3ATCIBHBIE PACCYKICHHUS B X01€
peleHus 3aaay.

1.4. PexoMeHayemMoe KOJHUYECTBO YacOB HAa OCBOEHHE TNPOrpamMMbl y4eOHOM
AUCHUTINHBI

MaKCUMaJlbHOU yueOHOM Harpy3ku — 288 yaca, B TOM 4HUCIIE:

00s13aTeNbHON ayJUTOpHON y4eOHOM Harpy3ku — 276 yacoB (B ToM uucie ek 126 yaca,
npakTuueckue 3ausatus 150 gacoB);

CaMOCTOSITeNIbHOU paboThl — () 4acos;

IIPOMEXXYTOUHOM aTTecTanuu — 12 4acos.



2. PE3YJIbTATHI OCBOEHMS YYEBHOM JUCHUILJINHBI

[IpuMmeHeHre NaHHOW TpOrpaMMbl HANpPaBICHO HA (OPMUPOBAHUE SJIEMEHTOB OCHOBHBIX
BUJIOB MPOGECCUOHATBHON ACSITEIHPHOCTA B YaCTH OCBOCHHUS COOTBETCTBYyIommX ob6mux (OK) u
npodeccuoHanbHbx komnerenuii (I1K):

Kon HanmeHoBaHue pe3yJbTaTa 00yUeHus!

OK 01 Bri6upats criocoOs! perenus 3a1a4 npodecCHOHaIbHON AesITENbHOCTH,
INPUMCHUTCIIbHO K PAa3JIMYHBIM KOHTCKCTAM.

OK 02 Ocy1ecTBISTh MOUCK, AaHATTU3 U UHTEPIPETalnio HH(OpMAaLIUU, HEOOXOAUMOM st
BBITIOJTHEHMS 331249 PO ECCUOHATILHON JCSITSIIbHOCTH.

OK 03 [TnanupoBaTh 1 pearn30BbIBATH COOCTBEHHOE MPO(HECCHOHATEHOE U THYHOCTHOE
pa3BUTHE.

OK 04 PaGotats B KoIekTHBE U KOMaHae, 3P(GEeKTUBHO B3aUMO/IECTBOBATh C KOJUIETAMH,
PYKOBOACTBOM, KIIMCHTAMM.

OK 05 OCYH_IGCTBJISITB YCTHYIO U TUCbMCHHYIO KOMMYHHUKAIUIO HA TOCYAaPCTBCHHOM SA3BIKC

C YU4€TOM 0COOEHHOCTEH COIMAIBHOTO U KYJbTYPHOT'O KOHTEKCTA.

[IposBASATE rpa’kIaHCKO-MATPUOTUYECKYIO MO3UIUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
OK 06 MOBE/ICHNE HAa OCHOBE TPATUITMOHHBIX O0IIEYEITOBEUESCKUX IEHHOCTEH, TPUMEHSTh
CTaHAAPThI aHTHKOPPYIIMOHHOI'O IMOBCACHU .

ConelicTBOBaTh COXPAHEHHIO OKPYIKAIOIIECH CPeIbl, PECYpCOCOEPEIKEHHUIO,

3¢ (EeKTHBHO AeCTBOBATH B YPE3BBIYANHBIX CUTYAITHSIX.

OK 07




3. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

3.1. O0beM yueOHOM IMCUMIIJIMHBI M BUABI Y4e0HOH padoThI

Buj yue6Hoii padoThl O0bem B yacax
MakcumasibHasi ydeOHasi HAarpy3Ka 288
O06s13aTenbHast ayAuTOpHas yueOHasi Harpyska (Bcero) 288
B TOM YHCJIE:
TEOPETHUECKOE 00yUeHNE 22
MPaKTUYECKHE 3aHSATUS 266
CamocTosaTenpHas paborta 0
IIpoMeskyTOUHAsI aTTeCTAIUS

IIPOBOJIUTCS B (hopMe 3auera ¢ OIICHKOM B 3 ceMecTpe, SK3aMeHa Bo 2 U 4 cemecTpax




3.2. TemaTn4yecKkuii IUVIaH U COAePKaHUE Y4eOHOM TUCHHUIINHBI

04.01.04 <MATEMATHUKA»

HaumenoBanue Conep:xanue yueOHOTo MaTepuaJia (0CHOBHOE M MPodeccHoHATLHO-OPUEHTHPOBAHHOE), O0bem | @opmupyembie
pa3iesioB U TeM JadopaTopHble U MPAKTUYECKHE 3aHATHS, TPUKJIATHOI MOAYJIb (MPU HAJIUYMHI) 4aco0B KOMIIETEeHIINH
1 2 3 4
OcHoBHOe coiepkaHue
Pazpea 1.
IToBTOpPEHME KypCa 16
MaTeMAaTHKH
OCHOBHO¥ LIKOJIbI
Copepxanue yaeOHOTO MaTepuana
Tema 1.1. Henb n Iens u 38724 MaTEMaTUKH PU OCBOCHUHU CIIEHUATBLHOCTU. ba3oBbie 3HAHUS U YMEHUS IO MAaTEMAaTUKE B
3aladyl MaTCMaTUKHU r[poq)eCCI/IOHanLHoﬁ 1 B IIOBCCAHCBHOM JeATCILHOCTH. JICHCTBUS HaJ IOJI0KUTEIbHBIMU U 4
Npx OCBOCHNH OTPUIIATEIHHBIMHU YHUCIIAMH, C OOBIKHOBEHHBIMH U IECATUIHBIME Ipo0siMu. JleiCTBHUS CO CTETIEHSIMH,
CreluanbHOCTH. YHCna | hopMynel COKpaleHHOr0 YMHOKEHHS.
Y BEIYHCIICHUS
IIpakTruueckue 3aHITHSA: -
Copepikanue yueOHOro Marepuaia
Tewma 1.2. TIpoteHTHbIe P Y P _ _ OK 01, OK 02,
S [IpocTeie poIIeHTHI, pa3Hble cCIOCO0bI UX BhIYHCIeHMs. JIMHEeHHbIe, KBaJpaTHbIE, IPOOHO-ITNHEHHbIE 4 OK 03, OK 04,
VpasHeH#s 1 YpaBHEHUSI U HEPABEHCTBA. OK 05, OK 06
IIpakTHueckue 3aHATH:
HEpaBEHCTBA N . 2
1. JluneliHbIe, KBapaTHBIC, IPOOHO-TMHEHHBIC YPaBHCHHS U HEPABEHCTBRA.
Ilpogheccuonanvro-opuenmuposantoe cooepoicanue
Tewma 1.3. IIporieHTHBIC pocp P P P 4
[IpocTsie u crokHBIe TPOIEHTHI. [IpolleHTHBIE BRIYHCISHSI B TPO(eCCHOHATIBHBIX 3a1a49ax
BBIYHUCIICHUS B
IIpakTHueckue 3aHATH:
PO ECCHOHATTEHBIX
sanauax 2. IIpocTeie U CIOXKHBIC MPOLICHTHI. 4
3. [IponieHTHBIE BRIYHCIICHISI B TPO(EeCCHOHATIBHBIX 3a/1a4ax.
ConeprxaHre yaeOHOTO MaTepHaa 4
Tewma 1.4. Pemenne Brruncnenust v npeobpa3oBaHus. Y paBHEHUs M HEPaBEHCTBA. | 'eoMeTpus Ha IIIOCKOCTH.
3a1ay. IIpakTuueckue 3aHATHS: 2
4. IlpoBepouHas paboTa. YpaBHEHHUs M HEPABEHCTBA.
Paznen 2. Ctenenu u
KopHU. CTeneHHan
noﬂasaTenLHaﬂ " ’ 42 OK 01, 0K 02,
Jorapupmudeckas OK 03, OK 05,
OK 07
dyHkunu
Copepxanue yaeOHOT0O MaTepuana 4




Tema 2.1. Crencunas
(hyHKIMS, ee CBOHCTBA.
[IpeobpazoBanue
BBIPAKEHUI C KOPHIMU
Nn-OM CTeeHU

IonsATHE KOPHS N-0if CTENeHH U3 AeHCTBUTENbHOTo yncaa. MyHKImu y = /X uX cBoiCTBa U rpaduK.
CBoiicTBa KOpHS n-oii creneHu. [IpeobpazoBanue HppaurOHaNbHBIX BRIPaKEHUH.

[IpakTHueckue 3aHATHS:
5. IlpeoOpa3oBanre UppalMOHAIEHBIX BBIPAKEHUH.

Tewma 2.2. CBolicTBa
CTENEHH C
paloHAIBHBIM U
JIEUCTBUTEIBLHBIM
MOKa3aTeIIMU

Copeprkanue yueOHOTO MaTepuaia

[loHsITHE CTETIEHH C paIOHANBHBIM MoKa3zareneM. CteneHHble (PYHKIINH, HX CBOHCTBA U TpadHKH.

IIpakTruueckue 3aHITHSA:
6. CrerieHHble QyHKIMU, UX CBOWCTBA U TPa(UKH.

Tema 2.3. Pemnrenne

Copepxanue yaeOHOTO MaTepuana

PaBHOCHIBHOCTH HppaluOHAJIBHBIX ypaBHeHHﬁ. MGTO,E[LI HX pCHICHMUA.

HpparioOHaIbHBIX
. [IpakTrueckue 3aHATHS:

YpaBHEHHUN N

7. Penienre uppanyoHaIbHbIX YPaBHEHUH.

Copepxanue yaeOHOT0O MaTepuana
Tema 2.4. CreneHs ¢ IeCTBUTENBHBIM TIOKa3aTeseM. OnpeieneHue moka3arenbHol GYHKIUHN U €€ CBOUCTBA.
[TokazarenbHas [IpumeneHnem nokazarenpbHON (PYHKIHU. PemieHne mokazaTenbHBIX ypaBHEHHH METOIOM YPaBHUBAHUS
(hyHKIHS, ee CBOMCTBA. | MMOKa3zaTeliel, METOIOM BBEACHUS HOBOU MepeMeHHON, (hYHKIIMOHATBHO-TpadmaeckuM MeTofoM. Pemenue
[TokazaTenbHbIe MOKa3aTebHBIX HEPABEHCTB.
ypaBHEHUS U IIpakTuueckue 3aHATHS:
HEpaBEHCTBA 8. PemreHune mokaszareipbHBIX ypaBHEHHUH.

9. Penienue noka3areibHbIX YpaBHEHUH.

Tewma 2.5. Jlorapudm
yucna. CBoiicTBa

Copepxanue yaeOHOTO MaTepuana

Jlorapudm uncna. Coiictsa sorapupmoB. Onepariusi JorapuMupoOBaHHS.

HpaKTI/ILIeCKI/Ie 3aHATHA:

Jorapu Mo 10. Jlorapudm gmncna.

Copepxanue yaeOHOTO MaTepuana
Tera 2.6 Jlorapupmuueckast pyHkius u ee cBoiictsa. [lonsTie norapudpmMudeckoro ypasHeHus. Onepanus
Hec:)hrd:pﬁ (1)‘MI/I‘IGCKEUI NOTCHIMPOBAHN. Tpu OCHOBHBIX METO/Ia PEIICHHSI norapI/Iq)Mpvmecmx ypaB}-IeHHfI: (YHKIIMOHATBEHO-
(byHKIIA, ce CBOMCTBA. rpadUYeCcKHid, METO]T TIOTCHI[UPOBAHUS, METO/I BBEJICHUS HOBOU mepeMeHHo#. Jlorapupmuueckue
Jlorapudpmudeckue HCPABCHCTERA.
ypaBHCHNS, [IpakTrueckue 3aHATHS: } )
HepaBeHCTEa 11. Perrenue gorapuMUYECKUX ypaBHEHUI METOIOM MOTECHIIMPOBAHHS, METOJIOM BBEICHHUS HOBOM

TIEpEMEHHOM.
12. Pemenue norapuMuUUecKiX ypaBHEHHH (QYHKIIMOHATBHO-TPAQUUSCKUM METOIOM.

Tema 6.7 Jlorapugmsl B
MPUPOAE U TEXHUKE

Ipogheccuonanvro-opuenmuposanuoe cooepaicanue

[Tpumenenue norapudma. Jlorapudmudeckas cnupaib B npupoae. Ee MaTemaTHueckie CBOWCTBA.

IIpakTHyeckue 3aHsITHs:
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13. [Ipumenenue norapudma.
14. Jlorapudmsl B MpUpPOIC U TEXHUKE.

Tema 6.8 Crernennas,

ConeprxaHrue yaeOHOTO MaTepuaa

IOKa3aTebHas 1 CrenenHasi, HoKa3aTelibHas U JiorapupmMudeckas QyHKIUH. 2

JorapudmMuueckas [IpakTHueckue 3aHATHS: )

¢$yHKUNU 15. IIpoBepounast paborta. CTeneHHas, MoKa3aTesabHasl U jorapupmMuueckas QyHKIHM.

Paszpnen 3. [Ipsimbie n

IJIOCKOCTH B

NPOCTPAHCTBE. 22

Koopaunatel u

BEKTOPbI B

NPOCTPAHCTBE.

Tema 3.1. OcHOBHEIE Copepikanue yueOHOro Marepuaia

MOHATHS [Ipenmer crepeomerprn. OCHOBHBIE MOHATHS (TOUYKA, IPSIMAas, INIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE )

CTEPEOMETPHH. akcuoMbl crepeomerpun. [lepecekaromuecs, mapauienbHble U CKPELIUBAIOLINECS IPSAMBIC. YTOI MEXIY

Pacnonoxenue MPSIMBIMH B ITPOCTpaHCTBe. [lepneHauKynspHOCTh NpsAMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.

IpsAMBIX M IUIOcKOCTel | TIpakTHyeckue 3aHsITHs: -
Conepxanue yueOHOTO MaTepuaa

Tema 3.2. ITapamrensabie IpsiMast U TwIockocTh. Onpenenenue. [Ipnsnak. CBoicTBA.

[TapamiensHOCTB [TapannensHble iockoctu. Onpenenenue. [Ipusznak. CBoiicTa. 4

MPSIMBIX, IPSIMOM U Tetpasnp u ero anemenTsl. [lapamnenenunen u ero sneMeHTsl. CBOWCTBA MPOTUBOMOJIOKHBIX TpaHel U

IIJIOCKOCTH, JuaroHasneil napamuienenuneaa. [fIocTpoeHue OCHOBHBIX CEUEHUI OK 01, OK 03,

IJIOCKOCTEH IIpakTHueckue 3aHATHS: > OK 04, OK 07
16. IlocTpoenue cedyeHuil B mapajieenumnese.

Tema 3.3. Conepxanue yueOHOTO MaTepHaa

Iepnenmukynsaprocts | [lepnenaukynispHbie npsMbie. [lapasienbHble NpsMbIe, TEPICHIUKYIISIPHbIE K MI0CKOCTH. [Ipu3Hak 2

MIPSIMBIX, TIPSIMOH U MEPIICHANKYISIPHOCTH MIPSIMOH ¥ IIOCKOCTH

IJIOCKOCTH,

IOCKOCTEH IIpakTHueckue 3aHATHS: -

T 34 ConeprxaHrue yaeOHOTO MaTepHaa

th;?[eﬁz[ﬁxynap " Ilepnenaukysnsp u HakJIOHHAs. TeopeMa 0 Tpex MEePHEeHAUKYIIApax. Yo MEXAY IPSIMOH U INIOCKOCTBIO. 4
Yroa Mexay miockocTsaMu. I[lepneHauKkyspHble IIIOCKOCTH. PaccTosiHUS B IPOCTPaHCTBE

HakJIoHHas1. Teopema o

TpeX MepICHMKYIApax [IpakTnueckue 3aHATHUS: )
17. TlepienauKyIsip ¥ HaKJIOHHAsA. Teopema o0 Tpex NeprneHIuKyJspax.

Tema 3.5. KoopmHaTs! Copepxanue yaeOHOTO MaTepuana
JlexapToBBI KOOPAMHATEI B IPOCTpaHCTBE. BekTops! B mpocTpancTBe. ClokKEeHNHE U BBIYMTAHUE BEKTOPOB. 2

U BEKTOPHI B
MIPOCTPAHCTBE

VMHOXKEeHHE BCKTOpa HA YHUCJIO. CKaJ'ISIpHOC IIPOU3BCACHUC BCKTOPOB. HpOCTeﬁLHPIC 3aJa4uy B KoopArWHAaTax

IIpakTrHyeckue 3aHsITHs:
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Ipogheccuonanvro-opuenmuposantoe cooepaicanue

Bzaumnoe PAaCIIOJIOKCHUEC NIPSAMBIX B IIPOCTPAHCTBE. HapaJ'IJ'IGJ'IBHOCTL HpHMOﬁ " IIJIOCKOCTH,

Tema 3.6. Tpambic 1 MapajuieNIbHOCTh TNIOCKOCTEH, MEPIEHIUKYIIIPHOCTD MJIOCKOCTEN. PaconioxkeHre NpsaMbIX U MIIOCKOCTEN B 6
IOCKOCTH B OKpY’KaroIleM Mupe (IpUpoJIe, ApXUTEKTYpe, TEXHUKE). PereHne npakTHKO-OpHEeHTHPOBAHHBIX 3a/1a4.
NIpaKTHICCKHX 3a7atax [IpakTudeckue 3aHATHUS:
18. IIpsiMble U MIIOCKOCTU B MPAKTUYECKUX 3aJa4ax. 6
19. PacnosioxxeHue NMPSAMBIX U IJIOCKOCTEH B OKPY>KaIOIIEM MHUPE.
20. Pemienne mpakTHKO-OPUEHTHPOBAHHBIX 3a7a4.
Tewma 3.7 Pemienue Copepikanue yueOHOro Marepuaia
3amad. [Ipsmele u PacrionosxeHue nMpsIMBIX U TDIOCKOCTEN B IPOCTpaHCTBe. [leprneHauKyIaspHOCTh U TapalIeTbHOCTD MIPSIMBIX )
IJIOCKOCTH, 1 TockocTeil. JlekapToBBI KOOPAMHATHI B IPOCTpaHCTBE. BekTops! B mpocTpancTee. CloxkeHne u
KOOPJAWHATHI U BBIUMTaHME BEKTOPOB. Y MHO)KEHHE BeKTopa Ha yncio. KoopanHaTsl BeKTOopa
BEKTOPHI B [IpakTudeckue 3aHATHUS: 5
MIPOCTPAHCTBE 21. IlpoBepounas pabota. [IpsiMble M MIOCKOCTH, KOOPAMHATHI U BEKTOPHI B TPOCTPAHCTBE
Paszpnen 4. OcHOBBI
TPUTOHOMETPHH. 50
Tpuronomerpuueckue
dyHkumnu
T 41 Copepxanue yaeOHOT0O MaTepuana
Tgﬁ:oﬁoﬁemnqecxne Pagnannas mepa yrna. [loBopoT Touku BOKpyT Hadana koopauHat. OnpeneneHne CHHyca, KOCHHYCa, 3
Fi— TaHTEHCa ¥ KOTaHTeHca. 3HaKU CHHYyCa, KOCHHYCa, TAHT€HCa M KOTaHTeHCa 110 YETBEPTSM. 3aBUCUMOCTh
MEX]Iy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM OJHOTO ¥ TOTO XK€ yTJIa.
MPOM3BOJBHOTO YT,
arcna IIpakTHueckue 3aHATH: 2
22. 3aBHUCUMOCTh MKy CHHYCOM, KOCHHYCOM, TAHT'€HCOM M KOTaHI'€HCOM OJHOT'0 M TOTO K€ yIJa.
Copeprkanue yueOHOTO MaTepuaia OK 01. OK 02
> = ) )
Tema 4.2. OCHOBHbIE Tpuronomerpuueckre ToxaecTsa. [IpeodpazoBaHus MPOCTEHIINX TPUTOHOMETPUUIECKIX BBIPAKESHUH. 8 OK 03, OK 04,
CuHyc, KOCHHYC, TAHT€HC M KOTAaHTEHC YIJIOB O U - 0O
TPUTOHOMETPUYECKUE OK 05
TOIECTEA [IpakTudeckue 3aHATHUS:
23. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 4
24. IlpeoOpa3oBaHus NPOCTEHIIMX TPUTOHOMETPHUICCKUX BHIPAKCHHM.
Copepxanue yaeOHOTO MaTepuana
OO6nacTe onpeaencHUs] © MHOKECTBO 3HAUEHHUH TPUTOHOMETpHUYecKUX QpyHKIUHA. YETHOCTD, HEUETHOCTD,
Tema 4.3. MIEPUOANIHOCTh TPUTOHOMETprUYecKnX (yHKIHH. CBOHCTBa U TpaduKu QYHKIMA y = cOS X, Y =Sin X, y = 10
Tpuronomerpudeckue | tg X,y = ctg X. Cxkarre u pacTsokeHre TpadukoB TpuroHoMeTpudecknx Gyukmmid. [Ipeodpa3zoBanue
(GyHKINY, X CBOHCTBA | rpad)MKOB TPUTOHOMETPHUECKHUX (YHKITHIA.
U rpaduKu [IpakTudeckue 3aHATHUS:
25. CpoiicTBa u rpauKu QYHKINH Y = COS X. 8

26. CpoiicTBa 1 rpaduky QyHKIHH Y = sin X.
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27. CBoiictBa U rpaduku QyHKIHH y = tg X.
28. CpoiicTBa u rpaduk QyHKIUH y = ctg X.

ConeprxaHrue yaeOHOTO MaTepuaa

" 8
Tema 4.4. OOpatHbie Oo6partHble Tpuronomerpudeckue GyHkiyn. Mx coiictBa u rpaduki.
TpUroHomeTpuueckue | [IpakTHyeckue 3aHsTHS:
byHKIIH 29. O0OpaTHbIe TPUTOHOMETPUIECKHE ()YHKITHH. 4

30. CpoiicTBa 1 rpaduku 00paTHBIX TPUTOHOMETPHYCCKIX (DYHKITHA.

Copepxanue yaeOHOTO MaTepuana
VYpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHEHUe tg X = a, ctg X = a. PelieHue TpUroHOMeTprIecKux
YpaBHEHUH OCHOBHBIX THIIOB: IPOCTECUIINE TPUTOHOMETPUYECKUE YPAaBHEHHS, CBOAALINECS K 10

Tewma 4.5.
KBaJ[paTHBLIM., peIllaeéMble Pa3I0KEHUEM Ha MHOKUTEIH, OJHOPOIHBIE.
Tpuronomerpudeckue o
Ipocreiime TPUrOHOMETPHUIECKHE HEPABEHCTBA
ypaBHEHHS U
IIpakTH4ecKue 3aHATHUS:
HEpaBEHCTBA

31. Pemenne npocTeHIInX TPUTOHOMETPUUECKUX YPABHEHUM, CBOJSIINECS K KBaAPATHBIM.
32. PenieHue TpUTOHOMETPUUYECKUX YPABHEHUH, pelllaeMbIX Pa3ioKeHUEM Ha MHOXKUTEIIU.
33. PenieHnie 0IHOPOAHBIX TPUTOHOMETPHUYECKUX YPaBHEHH.

Copepikanue yueOHOro Marepuaia
IIpeobOpazoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHHIA. PellieHre TPUrOHOMETPUIESCKUX YPaBHEHUH 1 6
HEPaBEHCTB B TOM YHCJIE C HCIOJIb30BaHHEM CBONCTB (DYHKIIUH

Tema 4.6. Pemntenue
3aga4d. OCHOBEI

TPUTOHOMETPHH.
IIpakTHueckue 3aHATH:
Tpuronomerpuueckue N
(yHEIHH 34. PemieHne TpUrOHOMETPUUECKUX YPaBHEHUH. 4
35. IIpoBepounast pabora. OCHOBBI TPUTOHOMETPHH.
Paspeua S.
ITpousBogHas u 58
nepsoodopasnas
dyHkumnu
Copepxanue yaeOHOTO MaTepuana
Tena 5.1. Tlonstue [pupamenune aprymenTa. [lpupamenue ¢pyHKunH. 3agauu, IPUBOIAIINE K TOHATHIO IIPOU3BOIHOM. 3
U OrnpexaeneHue NpOU3BOIHON. AITOPUTM OTBICKaHUA MPOoU3BOAHON. DopMyiibl nudpepeHunpoBaHusl.
TIPOU3BOTHOM. I EBSna b (1)5 . I/IHOBaHI/ISI p P A pMyJtbL udepenyp OK 01, OK 03,
@®opMyIbl U paBUia P 4 PCHIHP - OK 04, OK 06,
IIpakTHueckue 3aHATH:
mud pepeHnpoBaHmI OK 07
36. ®opmynsl aguddepeHupoBanusl. 4
37. llpaBuna auddepeHpoBaHusl.
ConepxaHue yueOHOTO MaTepuaa
Tewma 5.2. TlonsTue o ACP Y P
HENpPepBHIBHOCTH . . N
bynkmmm. Meton [NonsTne HenpepriBHOM (yHKUMHU. CBOIcTBA HEMPEpBIBHON QyHKIMH. CBS3b MEKAY HENPEPHIBHOCTHIO U 8
I/I}}I]TepBaJ'I'OB G hepeHInPyeMOCThI0 (YHKITNH B TOYKE. AIITOPUTM PEIISHHsI HEPaBEeHCTB METO/IOM HHTEPBAJIOB
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[IpakTHueckue 3aHATHS:
38. CpoiicTBa HEMPEPHIBHOW (DYHKITHH.
39. MeToJ1 MHTEpPBAJIOB.

Tema 5.3.
l'eomerpuueckuii u
(h3udecKuii CMBICT

Copepxanue yaeOHOTO MaTepuana

I'eoMeTpuyeckuii CMBICT MPOU3BOHON (DYHKITMH — YTIIOBOH KO3 PHUIIMEHT KacaTeabHON K TpaduKy
(yHKIUYU B TOUKe. YpaBHEHUE KacaTelbHON K rpaduKy QyHKIIMU. AJTOPUTM COCTABICHUS YPaBHCHHUS
KacateJnpHOH K rpaduky dyakmmm y=f(x).

MIPOM3BOAHOM [pakTrueckue 3aHsATHS:
40. AIropuTM COCTaBIICHHSI YPaBHEHHsI KacaTeJdbHOH K rpaduky dyHKuuu y=f(x).
Copeprkanue yueOHOTO MaTepuaia
Tema 5.4. Bo3spacranne 1 yobiBanne GyHKIIUHA, COOTBETCTBHE BO3pACTaHUS U YObIBaHUSA (YHKIINN 3HAKY
MOHOTOHHOCTB NPOM3BOAHOM. 3a7a4 HA MAKCUMYM H MUHHMYM. AJITOPUTM UCCIIeTOBaHUS (PYHKIMH U TOCTPOCHUS €€
¢bynakun. Toukn rpaduka ¢ TOMOUIBbIO MPOU3BOAHOM.
JKCTpeMyMa [IpakTrueckue 3aHATHS:
41. AnropuTM HccleoBadusl GYHKITHN M TIOCTPOCHHS e¢ TpadrKa ¢ TOMOIIHIO TPOU3BOTHOM
Tema 5.5. Copepxanue yaeOHOTO MaTepuana
Uccnenoanune HccnenoBanue QyHKIIMHM HAa MOHOTOHHOCTB M [TOCTPOCHUE TPaduKOB
GbyHKIMI 1 IIpakTuueckue 3aHATHS:

MTOCTpOEHNE TpadhUKOB

42. UccnenoBanne GYHKIMHA U MOCTPOSHUE TPadUKOB.

Tema 5.6. HanGombiee
U HAUMECHBIIICEe
3HaYCHUS (PYHKITIH

Copepxanue yaeOHOTO MaTepuana

HaXO)K)ICHI/Ie HanOOJIBIIET0 U HAMMEHBIIETO 3HAUCHUN (I)yHKHHﬁ, MMOCTPOCHUEC Fpa(bI/IKOB C
HCIOJB30BAHUEM alrapaTta MaTCMATHYICCKOr0 aHajin3a.

IIpakTuueckue 3aHsTHS:
43. HauOospliiee ¥ HaMMEHbIIIee 3HaYeHNUS (DYHKITHH.

Tema 5.7. HaxoxneHue
ONTHMAILHOTO
pe3yJibTara ¢
TIOMOIIIBIO
MPOU3BOAHOM B
MPaKTUYECKHUX 3a7a4ax

Ipogheccuonanvro-opuenmuposanuoe cooepaicanue

Haumensblliee 1 HanOOJbIIECE 3HAUCHUE (I)YHKLIPII/I

IIpakTHueckue 3aHATH:
44-46. HaxoxaeHne ONTUMAIBHOTO Pe3yIbTaTa ¢ IOMOIIBIO TPOM3BOAHOM B MPAKTUYECKUX 3a7ayax.

Tema 5.8.
[TepBooOpa3znas
dbyuxoun. [Tpasmna
HAXOXKICHUS
epBOOOPa3HBIX

Copepxanue yaeOHOTO MaTepuana

O3HaKOMJICHHUE C TIOHATHEM HHTETpaia U neppoodpasHoi st GpyHkuun y=f(x). Pemenue 3anaq Ha cBs3b
nepBoOOpa3HOM U ee MPOU3BOJHOI, BEIUMCICHUE TEPBOOOpa3HON Ayl faHHOH (yHKuuu. Tabnuna Gopmyn
JUIsL HAXOXJIeHHsI IepB00Opa3HbIX. M3ydeHue paBuia BEIYUCICHUS IEPBOOOPA3HOM

IIpakTHueckue 3aHATH:
47. IlepBooOpazHas GpyHKIHH.
48. IlpaBusa HaXxOXICHHUS IEPBOOOPA3HBIX.

ConepxaHre yaeOHOTO MaTepHaa
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Tema 5.9. ITnomans
KPUBOJIMHEHHOMN
tpaneuuu. Dopmyna
Hrrotona — Jleiibuuna

3amauu, IPUBOAIINE K TOHATHUIO ONPEACICHHOT0 HHTErpaia — O BRIYUCICHUH TIOMIAAN KPUBOJIUHEHHOM
tparenuu. [lonsTre onpenenéHroro uHTErpana. ['eomerpudeckuii U GU3NIECKUNA CMBICH ONPEeIEHHOTO
unTerpaia. ®opmyna Heiorona — JleiiOnuma. Permenwne 3a1ad Ha IpUMEHEHHE WHTETPajia I BEIYHCICHUS
(1)H3quCKI/IX BEJIMYUH U IUIOIIAACH

HpaKTI/I‘-ICCKI/Ie 3aHATHA:

49. Pemienue 3a/1a4 Ha IpUMEHEHNE WHTETPAJIA JIJIsl BRIYUCIECHUS PU3NYECKUX BEIMYHMH U TUIOMAICH. 2
ConeprxaHre yaeOHOTO MaTepHaa
Tema 5.10. Pemenue ®opmyiel u paBwia auddepenuposanus. VccnenoBanne QpyHKIMA ¢ TOMOIIBIO IPOU3BOIHOM. 4
3agau. [IpousBonHas 1 | HanbGonblnee 1 HauMeHbIee 3HAYCHUS (PYHKIUH.
nepBooOpa3Has Brruncnenne neppooOpaszHoi. [IpumeHerne nepBooOpa3sHor
dbyuKIUN. IIpakTuueckue 3aHsTHS: 2
50. IMpoBepounast padoTa. [IpousBogHas 1 nepBoodpazHast HyHKINH.
Paspea 6.
MHOrorpaHHMUKH U 50
TeJia BpalleHus!
Copepxanue yaeOHOTO MaTepuana
Tema 6.1. Tpusua, [pusma (HakIOHHAS, IPsIMas, npaBHnLL"iaa) u e€ aneMeHTsl. [lapannenenunesn. CBoicTBa NPSMOYTOJIBHOTO 12
napayuenenunena. Kyo. [lupamuna u e€ snementsl. [1paBunpHas nmupamuia
napaujenenumnesa, Kyo,
A — IIpakTuueckue 3aHsTHS:
P 51. Ilpusma, napanienenumen, Ky0, MupaMuia 1 UX CCUCHHUS. 6
52. TlocTpoeHue ceueHmit B Ipu3Me, Mapauielenuie/e, Kyoe.
53. IlocTpoeHue ceyeHu B mUpamMmue.
Copepxanue yaeOHOTO MaTepuana
Tema 6.2. TIpaBibHbIe [Inomane noBepxHOCTH MHOFOFpaHHI/IKO}%..GHpOCTeI/IH_II/Ie K0M6I/IHa]_[HI/II/I MHOTOTPaHHUKOB. Beruucnenue 10 OK 01, OK 04,
MHOTOFPAHHUKH B AJIEMEHTOB MPOCTPaHCTBEHHBIX (huryp (p€Opa, Amaronanw, yrisl). [IpaBuipHbIe MHOTOTPaHHHUKH. OK 06, OK 07
- IIpakTuueckue 3aHsTHS:
54. BrryncneHue 31eMEeHTOB MHOTOTPaHHHUKOB. 4
55. IlpaBuiibHBIE MHOTOTPAHHUKH B KM3HH.
Ilpogheccuonanvro-opuenmuposannoe cooeparcanue
Hunuaap, koHyC, cdepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO IMUJIMHIPA, IPSIMOTO KPYTOBOTO
Tema 6.3. Limmnp, KoHyca. M3o0pakeHne Ten BpaileHus Ha iockocTu. [lpencraBnenue o0 yceu€nnom konyce. CeueHus 4
KOHYC, ap 1 1 KOHYyca (TapajijeqbHOe OCHOBAaHUIO U NpOXOJAllee Hepes BEpIIMHY), CEUEHHs IUINHpaA (TapayiebHO U
ceUeHIS MIEPIICHANKYJIISIPHO OCH), CeueHUsX 1apa. Pa3BépTka mumHapa v KoHyca
IIpakTuueckue 3aHsTHS:
56. N300pakeHne TeN BpaIICHHsI HA TIIOCKOCTH. 4
57. IlunuHap, KOHYC, 1IAP U UX CCUCHHUS
Copeprkanue yueOHOTO MaTepuaia 10
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Tema 6.4. O0beMbI 1
IUIOIIAIA
MOBEPXHOCTEH Ten

O0wem npsaMoyrosbHOTo Napauienenunena. Oobvem kyda. O0beMbl IPAMON PU3MBI B IITHHIPA. OObEeMBI
nupaMuIbl 1 KoHyca. O0beM mapa

[IpakTHveckue 3aHATHUS:
58. O6bBeM psAMOyTOoJIbHOTO Tapaienenumena. OobeM Kyoa.

59. O6BeMbI PSAMOI TPU3MBI ¥ LIWIHHPA. 6
60. O6bpeMBI TUpaMuIbEI ¥ KoHyca. O0beM mmapa.
Ipogpeccuonanvro-opuenmuposantoe codepaicanue (codepircanie NPUKiIaoHo020 MOOYis)
[TonsTHE O CHMMETpPUU B IPOCTPaHCTBE (IICHTpallbHAs, OCeBas, 3epKabHasl). 4
Tema 6.5. Ipumeper OGo6I1eHNe TpeICTAaBIeH I 0 MPAaBUILHEIX MHOTOTPAHHUKAX (TeTpasp, KyO, OKTa3p, 101eKadp,
CUMMETpHH B ukocasp). [IpuMepsl cuMMmeTpuii B mpodeccuu.
npodeccuu [IpakTrueckue 3aHATHS:
61. IlonsiTHE O CUMMETPHUH B IPOCTPAHCTBE. 4
62. O6001TIeHIE TPEACTABICHUI O PABMJIBHBIX MHOTOTPAHHHUKAX.
Coneprxanre yaeOHOTO MaTepHaa 10
Tema 6.6. Pemenzie O0BEeMbI U TUIOIIA M TOBEPXHOCTH MHOTOI'PAHHHMKOB U TEJ BPAIICHHMSL.
3a1a4. MHOrOrpaHHUKH IIpakTrueckue 3aHsATHSA:
U TeJa BpalleHus 63. Pemienue 3aga4y. MHOrOrpaHHUKY U TeJla BpaIlCHMUSL. 6
64. Perienue 3aj1ady. MHOTOrpaHHUKH U TeJia BpaIllEHUS.
65. IlpoBepouHnasi paboTa. MHOTOrpaHHUKH U TeJla BPaIIeHHUSI.
Pa3zpen 7. dineMeHTHI
TeoOpuu BepOﬂTﬂocuTeﬁ 38
U MaTeMaTH4eCcKoi
CTATHCTHKH
Tema 7.1. CoObITHE, ConeprxaHre yaeOHOTO MaTepHaa
BEPOATHOCTH COOBITUSI. | COBMECTHBIC U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBbI COOBITHIA. Y CIIOBHAS 8
CrnoxeHue u BEPOSTHOCTh. 3aBUCUMBIC M He3aBHCUMBIC COObITHs. TeopeMbl 0 BEPOSTHOCTH MTPOU3BEICHHS COOBITHIA
YMHOXECHHE [IpakTrueckne 3aHATHS: ) OK 02, OK 03,
BEPOSITHOCTEH 66. CoOBITHE, BEPOSITHOCTH COOBITHSI. OK 05
IIpogeccuonanvro-opuenmuposanioe codepaicanue (codepircanie RPUKIAOH020 MOOYIs)
OTHOCHUTENIbHAS YaCTOTa COOBITHUS, CBOHCTBO €€ YCTOWYMBOCTH. CTaTUCTHUECKOE ONPEICIICHUE 8
Tewma 7.2. BepostHoCTh | BeposiTHOCTH. OlleHKa BEPOSTHOCTH COOBITHSL.
B IpodeccuoHanbHbIX | [IpakTHyecKue 3aHITHA:
3a/agax 67. OTHOCHUTE IbHAS YaCTOTAa COOBITHS, CBOMCTBO €€ YCTOHUNBOCTH. ]

68. CtatucT4eckoe oIpeeneHne BEpPOSITHOCTH.
69. OnieHKa BepOSTHOCTH COOBITHSL.
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70. BeposTHOCTH B TPO(EeCCUOHATBHBIX 331a4aX.

Copnepxanue yueOHOTO MaTepHuaa

Tema 7.3. Juckpernas | Bunpl ciyuaiiabix BenuuuH. OnpeneneHue TUCKPETHOHN clly4aiiHON BEJIMYHMHBI. 3aKOH paclpeeieHUs 8
Clly4aiiHasi BEJIM4HHA, JIMCKPETHOM cirydaiiHO# BenuuuHbl. Ee 4ncioBble XapaKTEPUCTUKHU
3aKOH €€ IIpakTHueckue 3aHATH:
pacrpeneneHus 71. Onpenenenue TUCKPETHON CIy4ailHONW BETUYMHBI. 4
72. 3ak0H pacmpeneneHus AUCKPETHON CITyJaifHOW BETMIMHBL.
Copepxanue yaeOHOTO MaTepuana
Tema 7.4. 3anaun [epBuyHas 00paboTKa CTATUCTUYECKUX JaHHBIX. UUCIIOBBIC XapaKTePUCTHKH (CpeiHee apu(MeTHIeCKOe, 8
C . MeuaHa, pazMax, aucnepeusi). Pabora ¢ tabauuamu, rpagukaMu, [uarpaMMaMu.
MaTeMaTHYeCKOM
IIpakTruueckue 3aHITHSA:
CTaTUCTUKU
73. PaboTa ¢ Tabnumamu, rpadpuKaMu, TiarpaMMaMH. 4
74. 3agaun MaTeMaTHYECKOM CTaTUCTHUKH.
ConepxaHue yueOHOTO MaTepHaa
Tewma 7.5. DneMeHTHI 2 yv P " > =
TCODHI BEDOSTHOCTCH Bunapl coObITHIA, BeposSTHOCTH COOBITHH. CII0KEHNE M YMHOKCHIE BEPOATHOCTEH. JIMCKpeTHAS CITydaiHast 6
p P . BEJIMYMHA, 3aKOH €€ pacrpezeneHus. 3a1adi MaTeMaTHYeCKOW CTaTUCTUKH.
U MaTeMaTH4eCKON
[IpakTHueckue 3aHATHS:
CTaTHCTUKH . . 2
75. llpoBepouHast paboTa. DJIeMEHTHI TEOPHH BEPOSITHOCTEH U MaTEeMaTH4eCKOM CTATUCTUKU
IIpomekyTouHas arTectamus (IK3aMeH) 12
Bcero: | 288
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4. YCJIOBHUS PEAJIM3AILIMA TPOTPAMMBI YYEBHOM JUCITATLIAHBI
4.1. TpeOoBaHus1 K MaTEPHAJBHO-TEXHHYECKOMY 00eCIeYeHHIO:

Peanuzanus yueOHON mporpamMMbl OCYIECTBIIAETCS B yueOHOM kaOuHerte (ayn. Ne 212X,
Ne 305X).

VYuebHast ayauTopusi [UIs TPOBEICHHS 3aHATHH JIEKIMOHHOTO THIIA, CEMHHAPCKOTO
(TpaKTUYECKOTO0), JTAOOPAaTOPHOTO THITA, KYPCOBOTO MPOCKTHUPOBAHMS (BBIMOJIHEHUS KYPCOBBIX
paboT), mpoBeJeHUs TPYIIOBBIX M HWHAMBHUIYaJbHBIX KOHCYJIbTAIM, MPOBEACHHUS TEKYIIETO
KOHTPOJISI U IPOMEXKYTOYHON aTTeCTaIUH:

O6opynoBanue yueOHOTro KabuHeTa:

- KOMIUIEKT y4eOHOI Mebenn Jyisi 00yqaronuxcs;

- KOMIUIEKT MeOenu AJis IpernoaBares;

- KOMIUIEKT y4eOHO-HATJISTHBIX TTOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUI€OMATEPHAJIOB;

- 3a7]aHUS I KOHTPOJIBHBIX padoT;

- Ipo(heCCHOHAILHO OPUEHTHPOBAHHBIE 3a/1aHUS;

- MaTepHabl FK3aMeHa.

Texuuueckue cpencTBa 00y4eHus:

- IEPEHOCHOM MYJIbTUMEINA KOMILUIEKC (HOYTOYK, SKpaH, TPOEKTOP);

- MapKepHas JI0CKa;

- KOMIIBIOTEpHAsi TEXHHKAa C BO3MOKHOCTBIO MOJKIIOYEHUS K ceTH «MHTepHEeT» U
o0ecreyeHreM JI0CTYIIA B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpely OpraHu3auu
(xommproTep — 11 mmit.);

- KOMIUIGKT JIMIICH3HOHHOTO M CBOOOJHO pPAacHpOCTPaHsIEeMOro IMPOrpaMMHOIO
o0ecrieueHns1, B TOM YHUCIIE OTEUECTBEHHOTO IMPOU3BO/ICTBA!

ornepaioHHble cucteMbl cemeiictBa Windows NT kxopropatiuu Microsoft;

Kaspersky Endpoint Security mins Windows;

FoxitReader nporpamma ans urenus PDF ¢aiinos.

3aiibl: OMONIMOTEKA, YNTAIBHBIN 311 C BBIXOIOM B CETh MIHTEpHET.

4.2. UndopmanuonHoe odecrnieyeHmne

Jna peanuzaumu nporpamMmbl OMOIMOTEYHBIH (OHA 00pa30BaTENBHON OpraHU3AINH
JIOJKEH UMETh TeYaTHBIC W/ SJICKTPOHHBIE 00pa3oBaTeIbHbIE M HHPOPMALIMOHHBIE PECYPCHI,
pPEKOMEHIyeMbIe JJI UCTIONb30BaHus B 00pa30BaTeIbHOM MPOIIecCe.

OcHoBHasi IMTEepaTypa

1. Anekcanapos, A.J[. Maremaruka: ajreOpa M Hayajga MaTeMaTHUYECKOTO aHAJIN3a,
reometpusi. I'eometpus. 10-11 xmaccer : yuebnuk / A.J[. Anexcanapos, JI.A. Bepuep, B.U.
Porxuk. — M. : U3natensctBo «IIpocsemenuey, 2022. — 257 c.

2. Mopakosuy, A.I'. AnreOpa 1 Hauana MaTemaTuueckoro ananuza. 10 knacc: B2 4. Y. 1.
Y4eOHUK I ydanxcs o0meo0pa3oBaTenbHbIX YIpexacHu (popuibHbI ypoBeHb) / A.l.
Mopakosuy, [1.B. CemeHos. - M. : Muemo3uHa, 2022. - 457 c.

3. Mopakosuy, A.I'. AnreOpa u Hauana MmaTemMaTHueckoro aHanusa. 11 kimacc: B2 4. Y. 1.
VYueOHUK Ui yyamuxcs o01eoOpa3oBaTeNbHbBIX yupekaeHui (mpoduibHblii ypoBeHs) / Al
Mopakosuy, [1.B. Cemenos. - M. : Muemo3una, 2022. - 351 c.

4. MopakoBuy, A.I'. AnreOpa 1 Hauana MaTemMaTuueckoro ananuza. 10 kinacc: B2 4. Y. 2.
3amauHuK Ui ydamuxcs o0rieo0pa3oBaTeNbHBIX yupexaeHuil (mpopmibHbeid ypoBenb) /A.T.
Mopaxkosuy, JI.O. Jlennmena, JI.W. 3BaBud [u ap.] - M. : Muemo3suna, 2022. - 336 c.

5. Mopaxosuu, A.I'. AnreOpa u Hayasia MaTeMaTuyeckoro asaiusa. 11 kmace: B 2 4. Y. 2.
3amauHuK Ul ydamuxcsi o0uieoopa3oBaTeabHbIX YUpexxaeHUH (mpodmibHblid ypoBeHb) / AT
Mopaxosuy, JI.O. Jlennmena, JI.W. 3saBud [u ap.],- M. : Maemosuna, 2022. - 137 c.
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JlonotHUTEILHAS JTUTEPaTypa

1. AnreOpa n Havyana aHanu3a: YaeOHuk mist 10—11 k. cpennux mxon / . A. Anumos,
0. M. Kossirun, FO. B. Cugopos u ap. — M. : IIpocBemienune, 2017.

2. Anrebpa u Hauajga MareMaTuueckoro ananusa: yueO. mis 10—11 k. ob6meoOpa3osar.
yupexxaenuit  /A. H. Konmoropos, A. M. A6pamos, [O.II. dyaauusiH ©u  Ap.; TOJ  pen.
A. H. KonmoropoBa. — 17-e uzn. — M. : IIpocsemenue, 2015.

3.Teomerpus 10—11 : yueG. mnsa obmeoOpaszoBat. yupexnaenuit / JI. C. AtanacsH,
B. ®@. byty3os, C. b. Kagomues, O I'. [To3usk, U. U.. KOauna. — M.: IIpocsemenune, 2019.

4.3uB b.T. I'eomerpus, nunakrudyeckue marepuansl. 10 kimacc y4eO. mocobue s
o0meoOpazoBaT. opranu3anuii : 6a30BeIi ¥ yrayon. ypoau / b.T. 3uB. — 14-e uzn. — M. :
[Ipocsewmenue, 2016. — 159 c.

5.3uB b.T. T'eomerpusi, numaktuueckue matepuanbl. 11 kmacc yueb. mocobOue s
o0mieoOpa3oBar. opraHuzanuii : 6a3oBbiii u yriayon. ypouu / b.T'. 3uB. — 14-e uzn. — M. :
IIpocsemenue, 2016. — 128 c.

DJIEKTPOHHBIE pPecypchl

[Toptan «Poccuiickast anmekTpoHHas mKoxa» https://resh.edu.ru/

Hudposas oudbmuorexa IPRsmart https://www.iprbookshop.ru/

DnexTpoHHO-6n6IHOTe Has cuctema Al6yke https:/ibooks.ru/

OnexrponHo-6nbnoTeunas cuctema JIAHD https://e.lanbook.com/

O6pasosatenbHas mwiatdopma FOPAUT https://urait.ru/

bubnuoreka nmurepaTypsl IO MaTeMaTHUECKUM HaykaMm https://math.ru/lib/

Maremartnueckue 3anaau http:// www.math.ru/

Mup MareMaTH4eCKUX ypaBHeHUH - http://eqworld.ipmnet.ru/indexr.htm

DneKkTpoHHass OMOIMOTEeKa MaTeMaTHIeCKuX GyHKIUK https://dlmf.nist.gov
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TACIATIIAHBI

HwxkHeTarunbCkuii ToCy1apCTBEHHBIN COIMAIBHO-TIEAArOTMYeCKUd WHCTUTYT ((rmman)
OI'AOY BO  «Poccuiickuii  rocymgapCTBeHHBIH  MpoeCcCHOHATBHO-TIe1arOrnYeCcKHii
YHHMBEPCHUTET», pEaM3yIOIUN MOArOTOBKY MO JaHHOH ydeOHOH AucuuIuIiHEe, 00ecreuyuBaeT
OpraHM3alMl0 M IPOBEJECHUE IMPOMEXKYTOUYHOM AaTTECTAlMM M  TEKYLIEro KOHTPOJIA
UHMBUAYAIbHBIX 00pa30BaTEIbHBIX AOCTHKCHHH — JEMOHCTPHPYEMBIX CTYAEHTAMM 3HAHHM,
YMEHHUU U HAaBBIKOB.

Texymuii KOHTPOIb IPOBOAUTCS NPENOIABATENEM B IIPOLIECCE TPOBEACHUS TPAKTHIECKUX
U J1a0OpaTOPHBIX 3aHATHH, a TAK)KE BBINOJIHEHUS CTYIACHTAMH HHIUBUAYAIBHBIX TBOPUYECKUX
3aJIaHUi, UCCIEAOBaHUH, pEIIeHUs TPOOJIEMHBIX 3a/1a4.

OcBoenne yueOHOI NUCHUIUIMHBI 3aBEPIIAeTCs MPOMEXYTOYHON aTTecTalueii, KOTopyro
IIPOBOJAMT NEAATOT.

Jlis MpOMEXyTOYHON aTTeCTallid M TEeKYLIero KOHTPOJS co3faH (OHJ KOHTPOJIBHO-
orieHouHbIX cpeacts (POC).

@®OC Bxioyaer B ce0s MeJaroruiyeckue KOHTPOJIbHO-U3MEPUTENbHBIE MaTepHalbl,
NpeJHAa3HAYCHHbIE Ui ONPEIENICHUs] COOTBETCTBUS (MJIM HECOOTBETCTBMS) HMHIMBHYAJIbHBIX
00pa30BaTeNbHBIX JOCTHKEHUH OCHOBHBIM MOKA3aTeNsIM Pe3yJIbTaTOB MOJTOTOBKH (TaOIHIIbI), a
TaKXe MaMATKH, aJITOPUTMBbI JUIsl BBITIOJIHEHUS CTYIEHTAMHU Pa3JIUYHbIX BUIOB paboT.

Pe3yabTarhl (0OCBOEHHbIE YMEHUS,

OcHOBHBIE TOKA3aTEIHN

DopMbI U1 METOAbI

3HAHUS) pe3yJbTaToB KOHTPOJIsI
-BJIaJIETh METOJIaMH JI0Ka3aTeNbCTB, -MCTIONIb3YET METOAAMU
ITOPUTMaMU PELICHHs 3aJa4; YMEHHUE | 10Ka3aTelbCTB, alTOPUTMaMU
(hopMyITHUpOBaThH ONpEaEIICHUS, pelieHus 3aaa4; yMeHue
aKCUOMBI U TEOPEMBI, IPUMEHSTH UX, (hopMyIHpOBaTh ONIPENEIICHHS,
MIPOBOJUTH JI0Ka3aTeJIbHbIC AKCHOMBI 1 TEOPEMBI, IPUMEHSTH UX,
paccy’kKAeHUs B XOZI€ PELICHNUS 3a/1a4; | MPOBOJMTH J0Ka3aTeIbHbIE Tectnposane
- YMETH ONIEPUPOBATH ITOHATUAMU: PACCYXXJICHUA B XOIE PCIICHHS 3213, | v, 0 o ompoc
CTEICHb YHCIIa, JIoTapu(M YHCa; - OTIEPUPYET MOHATUSIMU: CTEIICHb MaTeMaTHICCKHit
YMEHUE BBITIONHATH BHIUNCIICHHUE yucia, Jjorapum 4ucia; yMeHue
3HAUCHUI U npeo6pa3OBaHI/1;1 BBITIOJTHATH BEIYHCIICHHUE 3HAUCHUI 1 ;,TII/IKTB.HT
BBIPaXEHHUH CO CTETIEHAMU U npeoOpa3oBaHus BBIPAKEHUH CO MBIy alIbHasd
norapudmamu, npeoOpazoBaHUs CTEIICHsIMHU U JIorapudmamu, Ca%/IOCTOHTeHBHa’I
JPpOOHO-pAIOHANBHBIX BRIPAKEHUH; npeobpa3zoBaHus IPOOHO- %i)eo)lljfaBﬂeHHe
- YMETh ONIEpUPOBATH MOHATHIMHU: PaIMOHANBHBIX BBIPAXKEHUH; pe3ybTaTOB
pauroHanbHble, HPPALIMOHAIILHEIE, - OTIEPUPYET MOHATUSIMHU:
[I0Ka3aTeJIbHbIE, CTETICHHBIE, pannoHaNbHbIE, HPPALIMOHAJIBHBIE, TPARTHHACCKHX
norapuMUIECKue, [O0Ka3aTeJIbHbIE, CTEIICHHBIE, pagor

3amuTa

TPUTOHOMETPHUUECKHUE YPABHEHUS U
HEPABEHCTBA, NX CHCTEMBI,
- YMETb ONIEpPUPOBATh MOHATHIMM:

norapu(pMUIECKHe,
TPUTOHOMETPUIECKHE yPAaBHEHUS H
HEPaBEHCTBA, NX CHCTEMBI;

TBOpYECKUX paboT
3amura

WHIMBHTY aTbHBIX
(GyHKIMS, HenpepbIBHAS (QYHKIIHS, - OTIEPUPYET MOHATHIMHE: PYyHKIHS, DOCKTOR
MPOU3BOHAS, TIEPBOOOPA3HAS, HenpepbIBHAS (QYHKIHS, TPOU3BOIHAS, KI; HTPOILHAS
OTIpEIICIICHHBIN WHTETPa; YMCHUC mepBOOOpa3Has, ONpeACIICHHBII a60Tpa
HaxOJIUTh IPOU3BOIHEIE UHTErpaji; yMEHHE HaXOIUTh P

" Brmmmosnenue
AJIEMEHTAPHBIX (QYHKIIUNA, UCTIONB3YS MIPOU3BO/IHEIE AIIEMEHTaPHBIX R
CIIPaBOYHBIC MAaTEPUANTBI; UCCIIENOBATh | (YHKIIUN, UCTIONB3YS CITPAaBOYHEIC SK3AMEHE

B IIPOCTEHIINX cIydasix QYHKIMH Ha
MOHOTOHHOCTb, HAXO/IUTh
HauOOJbIINE U HANMEHBIINE 3HAUCHUS
(YHKIHI; CTPOUTH TpaduKn
MHOTOUJIEHOB C HCIOJIb30BaHHEM
anmapara MaTeMaTHYECKOro aHaJIM3a;

MaTepHabl; HCCICAOBATh B
NPOCTEHIINX ciydasix QyHKIHH Ha
MOHOTOHHOCTb, HAXO/IUTh
HauOOJIbIINE U HANMCHBIIINE 3HAUCHHS
¢$yHKUU#; cTpouTh Tpaduku
MHOT'OYJICHOB C HCIIOJIb30BaHHEM
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MPUMEHSTH IPOU3BOAHYIO MIPU
peLICHNH 3a/1a4 Ha IBH)KEHHE; pellaTh
[PAaKTUKO-OPHUEHTHUPOBAHHBIE 3a/1a41
Ha HauOoJIbIINE U HAMMEHBIITUE
3HAYCHUs, HA HAXOXKACHHUE MyTH,
CKOPOCTH U YCKOPEHUS;

- YMETh ONIEPUPOBATH MOHITUSIMHU:
pauroHanbHas QyHKIHS,
MoKaszarenbHasi QyHKIHs, CTECHHAS
¢dyHKIMS, JorapudMuaecKas
(GYHKLUS, TPUTOHOMETPHUYECKHE
¢byHKIIMH, 00paTHBIE (HYHKITUH;
YMEHHUE CTPOUTH TPA(YUKN U3YICHHBIX
(YHKIMH, UCTIONB30BATh TPaQUKH PU
W3yYEHHH TMPOLIECCOB M 3aBUCUMOCTEH,
IIPY PELICHUH 3a7a4 U3 JPYTrux
Y4eOHBIX PEMETOB U 33/1a4 U3
peanbHOU XKU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEXIY
BEIMYMHAMY;

- YMETh pelaTh TEKCTOBBIE 3a/1a41
Pa3HbIX THIIOB (B TOM YHCIIE Ha
MPOLICHTHI, IOJH U YacTH, Ha
JBIDKEHHE, paboTy, CTOUMOCTD
TOBAapOB U YCIIyT, HAJIOTH, 3aJa4H U3
00JIaCTH YIIpaBJICHHUS JINUHBIMU U
CEeMeWHBIMH (PHAHCAMM); COCTaBIIATh
BBIpa)KEHHS, YPaBHEHHsI, HEPAaBEHCTBA
U MX CUCTEMBI [0 YCIOBHIO 3a/1a4H,
HCCIIeIOBATh MOJyYE€HHOE PELICHUE U
OIICHUBATH TIPABIOIIOI00HOCTh
PE3yIbTATOB;

- YMETh OIEPUPOBATH MOHITHUAMHU:
cpenHee apudmMeTruecKoe, Meuana,
HauOoJblliee U HANMEHbLIEE 3HAUCHHS,
pasmax, JUcIepcHsi, CTAaHAapTHOE
OTKJIOHEHHE YUCIIOBOTO HAabopa;
yMEHUE U3BJICKaTh, HHTCPIPETHPOBATD
WHOPMAIHIO, TPEACTaBICHHYIO B
TabIMLax, Ha qUarpamMmax, rpagukax,
OTPaXKAIOIIYI0 CBOMCTBA PeabHbIX
MPOIIECCOB U SIBIICHUI; TIPEICTABIATD
HH()OPMAITHIO ¢ TTOMOIILIO TAOJIHIT U
JarpamMM; UCCIIeIOBaTh
CTaTUCTUYECKUE TAaHHBIE, B TOM YHCIIE
C MPUMEHEHUEM IpadUUECKUX
METOMOB U AJICKTPOHHBIX CPEICTB;

- YMETh ONIEPUPOBATH MTOHATHUAMHU:
CIIy4ailHbI{ OMBIT U ClIy4ailHOe
COOBITHE, BEPOATHOCTH CIIy4aiiHOTO
COOBITHS; yMEHHE BBIYHUCIISITH
BEPOSITHOCTH C UCTIOJIb30BaHUEM
rpaduecKUX METOJ0B; IPUMEHSATh
(OpMYIIBI CITOKEHUS U YMHOXKCHUS
BEPOSTHOCTEH, KOMOMHATOPHEIE
(hakThl 1 HOPMYITBI IPH PEIISHUH
3a7a4; OLICHUBATh BEPOSITHOCTU

anmapara MaTeMaTHIeCcKOTo aHaJu3a;
MIPUMEHSTH IIPOU3BOIHYIO MPH
pelIeHun 3a/1a4 Ha ABIKEHHUE; pelraTh
NPaKTUKO-OPHUEHTHPOBAaHHbBIE 3a]a91
Ha HanOOJbININE N HANMEHBIIINE
3HA4YEH, HA HAXOXKICHNE Ty TH,
CKOPOCTH U YCKOPEHHST;

- OTIEpUPYET MOHATUSIMH:
panuoHanbHas GYHKIHS,
nokasaresbHas QyHKIHS, CTeNICHHAS
¢$yHKuus, norapudmMuieckas
(hyHKIUS, TPUTOHOMETPUIECKIE
(hyHkIAH, 00paTHBIC (PYHKITHI;
YMEHHUE CTPOUTH rpauKu U3yIeHHBIX
(yHKUUH, NCTIONB30BaTh TPaQUKH MPH
M3yYEeHUH MPOIIECCOB U 3aBHCUMOCTEH,
NPY pelICHUH 33124 U3 JPYTUX
y4eOHBIX MPEIMETOB U 33/1a4 U3
pealbHOM KU3HU; BHIPAKATh
(hopMyraMu 3aBUCIMOCTH MEXIY
BEJINYMHAMH;

- pelIaeT TEeKCTOBBIC 3a]]a41 PAa3HBIX
TUTIOB (B TOM YHCJIe Ha TIPOIICHTHI,
JIOJIM ¥ 4acTH, Ha JIBUKEHUE, paboTy,
CTOMMOCTbH TOBapOB H yCIyT, HaJIOTH,
3a/1a4ud U3 00JIacTH yIpaBIeHUs
JUYHBIMU U CEMEHHBIME (PHHAHCAMK);
COCTAaBIISITh BEIPAKEHHUSI, ypaBHEHUS,
HEPaBEHCTBA M X CHCTEMBI IO
YCIIOBHIO 33/1a4H, UCCIIEIOBATh
MOJy4YEeHHOE pelleHIe U OIICHUBATh
NpaBIONOA00HOCTh PE3yIbTaTOB;

- ONIEpUPYET MOHSATHIMHE: CpeIHEe
apudmernyeckoe, MeIuaHa,
HanOoJIbllee 1 HAUMCEHBIIIeE 3HAYCHNUS,
pasmax, Jucnepcusi, CTaHJapTHOE
OTKIJIOHEHHE YHCIIOBOTO Ha0Oopa;
YMEHHUE U3BJIEKaTh, HHTEPIPETHPOBATD
UH(QOPMAIIHIO, IPEACTABICHHYIO B
TabNHIIax, Ha IUarpaMmax, rpadyukax,
OTpaXXaroU[yl0 CBOMCTBA peaibHBIX
NPOIIECCOB U SIBJICHUH; MPEICTABIATD
HH(OPMAITHIO C TIOMOIIBIO TaOIUIT 1
JarpaMM; UCCIIeIOBaTh
CTaTUCTUYECKUE TaHHBIE, B TOM YHCIIC
C IPUMEHEHUEM IpadUueCKUX
METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

- OIlEpUPYET NOHATHUIMU: CIIy4alHbIN
OTIBIT U CIIy4aifHOE COOBITHE,
BEPOSATHOCTH CITy4aifHOTO COOBITHS;
YMEHHUE BBIYUCIISTH BEPOSITHOCTD C
UCIIOJIb30BaHUEM IpadUuecKuX
METOJIOB; IPUMEHSATH (HOPMYIIBI
CIIOKEHHS U YMHOKEHHUSI
BEPOSTHOCTEH, KOMOMHATOPHBIE
(hakThI 1 (POPMYITBI TIPH PEIICHUH
3a/1a4; OIICHUBATh BEPOSTHOCTH
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peaNbHBIX COOBITHIT; 3HAKOMCTBO CO
CIIy9alfHBIMU BETMYUHAMMU; YMECHHE
MIPUBOJUTH MTPUMEPHI TIPOSIBICHUS
3aKOHa OOJIBIINX YUCEN B MPUPOIHBIX
1 OOIIECTBEHHBIX SIBICHUSX;

- YMETh OTIEpPUPOBATH MMOHATHIMH:
TOYKA, MPsIMasi, TIIOCKOCTH,
MPOCTPAHCTBO, ABYIPaHHBINA yTOII,
CKpeIUBaIONIecs MpsIMbIE,
napaieTbHOCTh U
MEPICHANKYIISIPHOCTD MPSIMBIX U
TUIOCKOCTEH, YTOJl MeXKAY TPSMBIMH,
YTOJI MEX]Ty IPSIMON U TTOCKOCTBIO,
YTOJl MEX/Ty IUIOCKOCTSIMH,
paccTosiHUE OT TOYKH [0 TNIOCKOCTH,
paccTosTHUe MEXITy TPSIMBIMH,
paccTosiHue MEXY TIIOCKOCTSIMHU;
YMEHHE UCIIOJIh30BATh MIPH PEIICHUH
3aJ1a4 U3y4YEeHHBIE (DAaKThI U TEOPEMBI
TUTAaHUMETPHHN; YMEHWE OLIEHUBATh
pasMepbl 00bEKTOB OKPY KaIOIIETO
MUDa;

- YMETh OTIEpPUPOBATH MMOHATHIMH:
MHOTOTPaHHUK, CEYCHHUE
MHOTOTPaHHUKA, KyO,
napaJuiesenuIie]], pu3Ma, mupaMua,
¢durypa v IoBepXHOCTb BpallleHHS,
UWIMHIP, KOHYC, ap, cdepa, CeUeHus
(uUryphI BpalieHus, IIOCKOCTb,
Kacarorasics chepsl, IIHHIPA,
KOHYCa, TUIOMA/lb IIOBEPXHOCTH
MUPaMUIBL, TIPU3MBI, KOHYCA,
OWINHAPA, TUToManb cdepbl, 00beM
Ky0a, IpsIMOYTOJIFHOTO
napajuiesenuresa, MupaMupl,
MPU3MBI, IIWIUH/IPa, KOHYCa, 111apa;
yMeHHe n300pakaTb MHOTOTPaHHUKA
Y TIOBEPXHOCTHU BPAIICHHUS, UX CEUCHUS
OT PYKH, C IIOMOIIbIO YEPTEIKHBIX
WHCTPYMEHTOB H AJIEKTPOHHBIX
CpEJICTB; YMEHHE PacIiO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MpaBUIbHBIE
MHOTOTPaHHUKH;

- YMETh OTICPUPOBATH MTOHATHIMH:
JBIDKCHHUE B IPOCTPAHCTBE, MOTOOHBIE
(UTYpHI B IPOCTPAHCTBE;
WCIIOJIB30BaTh OTHOLICHHUE TIIOMIAAeH
MOBEPXHOCTEH U 00BEMOB TIOJIOOHBIX
(buryp mpu pemeHnu 3a1ay;

- YMETh BBIYHUCIISTh FEOMETPUUYCCKHUE
BEJIMYMHBI (IJIMHA, YTOI, II0AAb,
00beM, MJI0IAAb NOBEPXHOCTH),
UCTIONB3YS M3Y4YeHHbIE (GOpMYIIBI 1
METO/IBL;

- YMETh OTIEPUPOBATH MTOHATHIMH:
MPSIMOYTOJIbHAS CHCTEMa KOOPJIMHAT,

PEATBHBIX COOBITHIT; 3HAKOMCTBO CO
CITy4ailHBIMU BEIMYMHAMU; YMCHHE
TPUBOJIUTH IPUMEPHI TIPOSIBIICHUS
3aKOHa OOJIBIITUX YHCEN B MPUPOIHBIX
U OOIICCTBEHHBIX SIBIICHUSX;

- OTIEPUPYET MOHATUSIMH: TOUKA,
npsiMasi, TUIOCKOCTh, IPOCTPAHCTBO,
JIBYTPAHHBIN yTOJI, CKPECIUBAIOIIAECS
npsIMbIC, MAPAIIETLHOCTD U
MEPIICHANKYISIPHOCTD MIPSIMBIX U
TUIOCKOCTEH, YTOJ MEXITY TPSIMBIMH,
YTOJI MKy MPSIMOH U TIIOCKOCTHIO,
YTOJl MEXITy TUIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH,
PAacCTOSTHUE MEKITY TPSIMBIMH,
paccTosHUE MEX/Y TIOCKOCTSIMU;
YMEHHE UCIIOJIb30BaTh MIPU PEIICHUU
3aJla4 U3Y4YCHHBIC (DAKTHI U TEOPEMBI
TUTAHUMETPUH; YMEHHUE OI[CHUBATh
pa3Mepbl 00bEKTOB OKPYIKAFOIIETO
MUpA;

- OTICPUPYET MOHATHUSIMHU:
MHOTOTPaHHUK, CEUCHUE
MHOTOTPaHHHUKA, KYO,
napasuIeyenuIie, pu3Ma, MupaMua,
(urypa v IOBEpXHOCTb BPAIICHUS,
MAINHADP, KOHYC, Iap, chepa, cCeudeHus
(burypsl BpaleHusl, IIIOCKOCTD,
Kacaromasicst cepsbl, UIHHIPA,
KOHYCa, TUIOMIa](h TOBEPXHOCTH
MUPaMU/Ib, IPU3MBbI, KOHYCA,
WIMHAPA, TIoMAAb chepbl, 00beM
Ky0a, MPsSIMOYTOJIBHOT'O
napajiesienumne1a, MUpaMHuIbI,
NPU3MBI, IWJIMHAPA, KOHYyCa, apa;
yMeHHEe N300pakaTh MHOTOTPaHHUKH
U MIOBEPXHOCTH BPAILCHHS, NX CEUCHUS
OT PYKH, C IIOMOIIBI0 YePTEIKHBIX
WHCTPYMEHTOB H AJIEKTPOHHBIX
CpPE/ICTB; YMEHHE PaCTO3HABATh
CUMMETPHIO B MPOCTPAHCTBE; YMECHHE
pacmo3HaBaTh MpaBHIILHbIC
MHOTOTPaHHHUKHY;

- OINIEPUPYET MOHATHIMHU: IBUKCHHE B
POCTPAHCTBE, TIOAOOHBIE PUTYPHI B
MPOCTPAHCTBE; UCITOJIL30BaTh
OTHOIIICHHUE IJIOMIAAeH TOBEPXHOCTEH
1 00beMOB NIOAOOHBIX pUTyp npu
pelieHny 3a1ay;

- BBISIBIISICT TEOMETPHUYCCKHE
BEJINYMHBI (JUTMHA, YTOJI, TUIOIIA/Ib,
00BeM, TUIOIIAIb IOBEPXHOCTH),
UCTOJIb3YsI U3YYCHHBIE (DOPMYJIBI 1
METO/IBI;

- OTNICPUPYET MOHATHIMH:
NpPSMOYTOJIbHAS CHCTEMa KOOPIUHAT,
KOOPJIMHATHI TOYKH, BEKTOD,
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KOOpJMHATHI TOUKH, BEKTOP,
KOOPAMHATHI BEKTOPA, CKAJIIPHOE
[IPOM3BENICHHE, YTOJI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOPA Ha YHCIIO;
HaXOJUTb C IIOMOILBIO H3YYECHHBIX
(hopMyIT KOOPIMHATHI CEPEINHBI
OTpEe3Ka, pacCTOSHUE MEXKIY ABYMS
TOYKAMU;

-YMeTh BBIOMPATh MOAXOSIIHHA
W3Y4YEHHBIH METOJ 7S pelIeHus
3a7a4yMl, paclo3HaBaTh
MaTeMaTuyeckue (HakThl U
MaTeMaTH4YecKue MOJETH B
MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE; yMEHHE
MIPUBOJUTH MIPUMEPHI MaTEMATHIECKIX
OTKPBITUN POCCUICKON U MUPOBOM
MaTeMaTHYeCKOH HayKH

- YMETh OIIEPUPOBATH MIOHATUAMHU:
pauroHanbHas QyHKIHSA,
nokasarenbHasi pyHKIHs, CTECHHAS
(dbyHKIHS, JoTapuPMUIeCKas
(YHKIHS, TPUTOHOMETPUYECKHE
¢yHKIMH, 00paTHBIE QYHKINY;
YMEHHUE CTPOUTH IPa)UKN U3yUCHHBIX
(YHKIWH, UCTIONIL30BATh TPaQUKH PU
M3Y4YEeHUU MPOILIECCOB U 3aBUCUMOCTEH,
NIPY pEeLICHUH 33134 U3 APYTHX
y4eOHBIX PEIMETOB U 33134 U3
peanbHON XKU3HU; BBIPAXKATh
(hopMynaMu 3aBUCUMOCTH MEXKIY
BEIMYMHAMY;

- YMETh OTIEpUPOBATH MOHATHIMH:
TOXJIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa ypaBHEHUI 1
HEPaBEHCTB, PaBHOCUIBHOCTh
YPaBHEHUH, HEPABEHCTB U CHCTEM,
pannoHanbHble, UPPALIMOHATIbHBIE,
MTOKa3aTeNIbHbIE, CTETICHHBIE,
norapudmMuieckue,
TPUTOHOMETPUUECKUE yPaBHEHNS,
HEPaBEHCTBA U CHCTEMBI; YMETh
pelaTh ypaBHeHHs, HEpaBEHCTBA U
CHCTEMBI C TOMOIIBIO Pa3IMYHBIX
[IPUEMOB; peIIaTh YpPaBHEHNUS,
HEPaBEHCTBA U CUCTEMBI C
MapaMeTpoM; IPUMEHATh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI AJIs
pelIeHnsT MaTeMaTHIeCKHX 33/1a4 ’
3a]]a4y U3 PassInUHbIX 0bnacTeil HayKu
U peajbHOM KNU3HH;

- YMETh CBOOOJIHO OTIEPHPOBATH
MOHSTHUSAMU: JABHIKEHUE,
napajiebHbIN NepeHoC, CHMMETPHUS
Ha IJIOCKOCTH U B IPOCTPAHCTBE,

KOOPJIMHATHI BEKTOPA, CKAISIPHOE
MIPOU3BEICHHE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB,
NPOU3BEICHUE BEKTOPa Ha YHCIIO;
HAXOJHTH C IIOMOIIBI0 U3yYEHHBIX
(hopMyIT KOOPAWHATHI CEPEITHBI
0TpE3Ka, PACCTOSHIE MEXKIY IBYMS
TOYKAMH;

-BBIOMPAET MOAXOMAINI U3YICHHBIH
METOJI JJIs pellieHus 3a1auH,
pacmo3HaBaTh MaTeMaTH4ecKue (GpakThl
Y MaTeMaTHYeCKHe MOJIEIH B
MIPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE; YMCHHE
NPUBOJIUTH IPUMEPHI MATEMaTHIECKUX
OTKPBITUH POCCUICKONW U MUPOBOM
MaTeMaTU4eCKON HayKU

- OTIEpUPYET MOHATHUSIMH:
panuoHanbHas GYHKIHS,
noKazaTenbHasi QYHKIINSA, CTeTIEHHAs
¢$yHKuus, norapudmMudeckas
(hyHKIUS, TPUTOHOMETPUIECKHE
(hyHkIHIH, 00paTHBIC (PYHKITH;
YMEHUE CTPOUTH rpauKu U3yIEeHHBIX
(yHKUUH, NCTIONB30BaTh TPaQUKH MPH
W3YYEHUH MPOIIECCOB U 3aBUCUMOCTEH,
NPY pelICHNH 33124 U3 JPYTUX
y4eOHBIX IPEAMETOB U 3a/1a4 U3
peaybHOM KU3HU; BEIpAXKaTh
(hopMyraMu 3aBUCIMOCTH MEXIY
BEJINYMHAMH;

- OTIEpUPYET MOHATUSIMH: TOXKIECTBO,
TOKJIECTBEHHOE ITPeo0pazoBaHue,
ypaBHEHHUE, HEPABEHCTBO, CHCTEMA
YpPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHOCTH YPaBHEHHH,
HEPaBEHCTB M CHCTEM, PAllHOHAIIEHBIE,
UppalrOHANBHBIE, TOKAa3aTEIbHBIC,
CTEIICHHBIE, JIoTapu(pMHUUYECKHE,
TPUTOHOMETPUIECKHE yPAaBHEHUS,
HEPaBEHCTBA M CHCTEMBI; YMETh
pelaTh ypaBHEHUS], HEpPaBEHCTBA U
CHCTEMBI C TOMOIIBIO Pa3THIHBIX
NPUEMOB; pelliaTh YpaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C
napamMeTpoM; IPUMEHSTh ypaBHEHUS,
HEPaBEHCTBA, UX CHCTEMBI IS
pelIeHrs MaTeMaTHIEeCKUX 3a1a4 1
3aJa4 U3 pasInuHbIX objacTeil HayKu
Y peasbHOM JXW3HU;

- OTIEPHUPYET MOHATUSIMHU: ABHKCHUE,
napajieNbHbIA ePeHOC, CHMMETPHS
HAa TUTOCKOCTH H B TIPOCTPAHCTBE,
MOBOPOT, MPeoOpa3oBaHue MOA00US,
noJ00HbIe QUTYPBI; YMETh
pacro3HaBaTh paBHbIE U TIOJIOOHBIC
(hurypsl, B TOM 9uCIIe B IPUPOJIE,
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MOBOPOT, IpeoOpa3zoBaHue MoI00Hs,
mo100HKEIe (QUTYPBI; YMETh
pacIio3HaBaTh paBHbIE U TIOAOOHBIE
(¢urypsl, B TOM 4HCIie B IPUPOJE,
HCKYCCTBE, apXUTEKTYPE; YMETh
HCIIOJIb30BaTh T€OMETPUICCKHE
OTHOIICHUS, HAXOIUTh
reoMeTpHYECKHUE BETMUMHBI (JUINHA,
YTOJI, TUIOIIA/h, 00EM) IIPH PEIICHUN
3aj1a4 U3 JPyrux y4eOHbIX MPEAMETOB
U U3 peAIbHOM )KU3HU

- YMETh ONEPUPOBATH MOHITHUAMHU:
pannoHanbHble, HPPALIMOHATIbHBIE,
MOKa3aTeNbHbIC, CTETICHHBIE,
norapudmMuieckue,
TPUTOHOMETPUUECKUE YPABHEHHUS U
HEPaBEHCTBA, HX CUCTEMBI;

- YMETh ONIEPUPOBATH MOHATHUAMHU:
MHOTOTPaHHUK, CEYCHHE
MHOTOT'paHHHKA, KyO,
napaiienenumnes, npu3Ma, TupaMuaa,
¢urypa v HOBEpXHOCTb BpaLICHUS,
LWIMHID, KOHYC, ap, cdepa, CeueHus
(urypsl BpalieHus, II0CKOCTb,
Kacaromasicst chepbl, HIIHHIPA,
KOHYCa, IUIOIIa (b IIOBEPXHOCTH
MUPAMHUJIBL, TIPU3MBI, KOHYCA,
HWIMHPA, TIomaab chepsl, 00beM
Ky0a, IpsIMOYTOJIEHOTO
napajiesenuIesna, IupaMusibl,
MPU3MBL, IIHJIHMHIPA, KOHYyCa, [Iapa;
YMEHHE H300paskaTb MHOTOTPaHHUKHU
U MIOBEPXHOCTH BPAILEHUS, X CEUCHUS
OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX
CPEACTB; YMETh PAaclO3HABATh
CUMMETPHIO B IIPOCTPAHCTBE; YMETh
pacro3HaBaTh MPaBHIbHEIE
MHOT'OTPaHHUKHY;

- YMETh OIEPUPOBATH MOHITHUAMHU:
MPSMOYTOJIbHAsI CHCTEMa KOOp/INHAT,
KOOPJAWHATHI TOYKH, BEKTOP,
KOOPAMHATHI BEKTOPA, CKAJIIPHOE
MPOU3BENICHHE, YTOJI MEKITY
BEKTOpaMHU, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOPA Ha YHCIIO;
HaXOJUTb C ITIOMOIIBIO H3YYECHHBIX
(hopMyIT KOOPIUHATBI CEPEANHBI
OTpe3Ka, PACCTOSTHUE MEKAY IBYMS
TOYKAMHU

- YMETh ONIEPUPOBATH MTOHITUSIMHU:
CIly4ailHbI{ OIIBIT U CIIy4ailHOE
COOBITHE, BEPOATHOCTH CIIy4aifHOTO
COOBITHS; YMETH BBIYUCIISTH
BEPOSITHOCTH C UCIIOJIb30BaHUEM
rpaduecKUX METOJO0B; IPUMEHSATh
(OpMyIIbI CIIOKEHHS U YMHOXCHUS

UCKYCCTBE, apXUTEKTYPE; YMETh
HCIOJIb30BATh TEOMETPUICCKUE
OTHOIICHUS, HAXOIUTh
reoMeTpHYECKHE BETMUMHBI (JUTMHA,
YTOJIL, TUIOIA b, 00BEM) TIPH PEIICHUN
3a7a4 U3 IPyTruX y4eOHBIX MPEIMETOB
Y W3 peaJIbHOU KU3HU

- OTIEpUPYET MOHATUSIMH:
palroHANbHbIC, HPPAIIMOHATIHHEIC,
MOKa3aTelbHbIE, CTETICHHBIE,
norapudmMuieckue,
TPUTOHOMETPUUCCKUE YPABHCHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- OTIEPUPYET MOHATUSIMHU:
MHOTOTPaHHUK, CEUEHHUE
MHOTOTpaHHHUKa, KYO,
napajvieNienure, npu3Ma, TupamMua,
¢urypa v HOBEpXHOCTb BpallIeHUs,
HUITHHIP, KOHYC, map, chepa, ceueHus
(burypsl BpalieHus, IIOCKOCTb,
Kacaromfasics cepsl, IMIUHApPA,
KOHYCa, TUIOIIa (b TOBEPXHOCTH
MUpPaMHUJIBI, PU3MBI, KOHYCa,
MWIMHAPA, TIoMaab chepbl, 00beM
Ky0a, MPSIMOYTOJILHOT'O
napayiesenumne/ia, MUpamMuIbl,
NPU3MBI, IWJIHHPA, KOHYyCa, Iapa;
yMeHue n300pakaTb MHOTOTPaHHUKH
Y TIOBEPXHOCTH BPAILCHHUS, UX CEYCHUS
OT PYKH, C TIOMOIIBIO YePTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB; YMETh PAacIO3HABATh
CUMMETPHIO B MPOCTPAHCTBE; YMETh
pacro3HaBaTh MpaBHIIbHEIC
MHOTOTPaHHUKHY;

- OTIEPHUPYET: MPSIMOYTONbHAs CUCTEMA
KOOPJIUHAT, KOOPAWHATHI TOYKH,
BEKTOP, KOOPIUHATHI BEKTOPA,
CKaJIIPHOE MTPOU3BEICHHUE, YOI
MEXY BEKTOpPaMH, CyMMa BEKTOPOB,
NPOU3BE/ICHHE BEKTOPa Ha YHCIIO;
HaXOJUTh C TOMOIIBIO H3YYEHHBIX
(hopMyIT KOOPIUHATHI CEPEAUHBI
0Tpe3Ka, PACCTOSHIE MEXKIY JIBYMS
TOYKaAMH

- OTIEPUPYET MOHATUSAMHU: CITyYaiHbIH
OTIBIT U CITy4aifHOE COOBITHE,
BEPOSITHOCTh CITy4alHOTO COOBITHS;
YMETh BBIYHUCIIATH BEPOSITHOCTh C
UCIIOJIL30BAHUEM IpadUueCKUX
METOJIOB; MPHUMEHSTH (POPMYJIBI
CIIO’KEHHS U YMHOKECHHUSI
BEPOSITHOCTEH, KOMOUHATOPHBIC
(axTsl ¥ HOPMYIIBI IPH PELICHUH
3aJa4; OLEHUBATh BEPOSTHOCTH
pEaTbHBIX COOBITH; 3HAKOMCTBO CO
CJIyYailHBIMH BEIMYMHAMH; YMEHHE
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BEPOSITHOCTEH, KOMOMHATOPHEIE
(hakThl 1 HOPMYITBI ITPH PEIICHUH
3ajia4; OLIEHUBATh BEPOSITHOCTU
peasbHBIX COOBITHI; 3HAKOMCTBO CO
CllyJyalHBIMU BeTMUMHAMU; YMEHHE
MPUBOIUTH IPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIIMX YUCEN B MPUPOTHBIX
1 OOIIECTBEHHBIX SIBICHUSIX;

- yMETh CBOOO/IHO ONEpPUPOBATH
MOHSATHSIMU: CTETNICHB C [IEJBIM
MoKa3areseM, KOpeHb HaTypaIbHOM
CTEICHH, CTEIICHb C PalliOHATbHBIM
[I0Ka3aTesIeM, CTETIEHb C
JIeCTBUTENBHBIM (BEIIECTBEHHBIM)
MoKasareneMm, Jorapudm 4ncia,
CHHYC, KOCUHYC ¥ TAaHT€HC
MPOU3BOJIBHOTO YKCIIA;

- yMETh CBOOO/IHO OTEPUPOBATh
MOHATUSAMU: TpaduK QyHKIHH,
obpaTHas GYHKITHS, KOMITO3UITAS
GyHKUUMH, TUHEHHAS QYHKIHS,
KBaJpaTHYHast QyHKUUS, CTETIEHHAS
(GYHKLUS C [eJIBbIM T0Ka3aTeseM,
TPUTOHOMETpPUYECKUE QYHKIINH,
00paTHBIC TPUTOHOMETPHUYECKHE
($yHKUNH, TOKa3aTeJbHas 1
norapudmMudeckas PyHKINN; YMETh
CTpOUTH rpaduK QyHKIHH,
BBITIOJIHATH IPEe00pa3oBaHus
rpaduKoB QyHKIHIT;

- YMETh HCIOJIb30BaTh rpa)uKu
(GyHKUMH U1 N3y4YeHUs IPOLIECCOB U
3aBUCUMOCTEH MPH PELICHUH 3a1a4 U3
JPYTUX YYeOHBIX IPEAMETOB U U3
peanbHON KU3HH; BBIPAXKATh
(dhopMynaMu 3aBUCUMOCTH MEXKIY
BEIMYMHAMU;

- CBOOOIHO ONEpPHUPOBATH MOHATUSAMHU:
YETHOCTH (PYHKIIMHU, IEPUOTUIHOCTD
(YHKIIH, OTPaHUYEHHOCTH (DYHKITHH,
MOHOTOHHOCTb (DYHKITUH, IKCTPEMYM
¢$yHKIMH, HanOOJIbIIIee U HAUMEHBIIICE
3Ha4YeHUs (PyHKIIMN Ha IPOMEXKYTKE;
YMEThb IPOBOJIUTH UCCIICIOBAHHE
GyHKIMH;

- YMETh HCIOJB30BaTh CBOMCTBA U
rpadukn GYHKIUH TS peTIeHus
ypaBHEHHH, HEPABEHCTB U 3214 C
napameTpaMu; H300paxaTb Ha
KOOPIMHATHON IJIOCKOCTH MHOKECTBA
pelleHui ypaBHEHU, HEPABEHCTB U
UX CHCTEM

- YMETh ONEPUPOBATH MOHITUAMHU:
cpenHee apudmMeTHuecKoe, MeuaHa,
HauOoJbllIee U HAMMEHbLIeE 3HAUCHHS,
pasmax, JUCIepCHsl, CTAaHAapTHOE
OTKJIOHEHHE YUCJIOBOTO HAabopa,;

NPUBOJIUTH PUMEPHI IPOSIBICHHUS
3aKOHa OOJBLINX YUCET B IPUPOAHBIX
U OOLIECTBEHHBIX SIBICHUSX;

- OTIEPHUPYET MOHATUSIMH: CTETICHb C
LeJIBIM TT0Ka3aTeNeM, KOPEHb
HaTypaJIbHOW CTENCHHU, CTEIIEHb C
palMOHAJIBHBIM MTOKA3aTeNIeM, CTETIEHb
C IEHCTBUTEIBHBIM (BEILIECTBEHHBIM )
HoKasareJsieM, Jorapudm uucna,
CHHYC, KOCUHYC ¥ TaHT€HC
NPOHU3BOJIBHOTO YHCIIA;

- OTIEPUPYET MOHATUSIMHU: TpaduK
(hyukmun, odpaTHas GYHKITHS,
KoMo3unus (GyHKIUH, THHEHHAS
(dbyHKIMS, KBagpaTudHas pyHKIuS,
CTereHHas: GYHKLUS C LEeTIbIM
MOKa3aTesieM, TPUTOHOMETPHUYECKHE
¢yHKIMYU, 0OpaTHEBIE
TPUTOHOMETpHUYECKHE (PYHKINH,
HIOKa3aTesibHasl U JiorapupmMudeckas
(GyHKIMU; yMETh CTPOUTD TPahUKH
(GyHKUU, BBITOTHSTD
npeoOpa3oBaHus TpadUKOB QYHKITHIA;
- HCTIONB3YeT rpadpuku PyHKIMH A7
M3y4YCHHUS TPOLIECCOB M 3aBUCUMOCTEH
NP peLIeHUH 33134 U3 APYTUX
y4eOHBIX MPEIMETOB U U3 pealbHON
JKU3HH; BBIpaXKaTh (OpMyIaMu
3aBUCUMOCTH MEKAY BEITMUNHAMU;

- OIIepUPYET MOHATUSIMU: YETHOCTb
(hyHKIIUH, TEPUOANIHOCTH (PYHKIIHH,
OrpaHUYEHHOCTD (PYHKLIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
(hyHKIIMH, HanOOoJIbIIIee ¥ HAaNMEHbIIIee
3HaYeHUs QYHKIIMU Ha IPOMEXKYTKE;
YMETh POBOIUTH UCCIICIOBAHNE
hyHKIIY;

- HCTOJB3YET CBOWCTBA U TpauKH
(GyHKUMH U1 peleHus ypaBHEHUH,
HEpaBeHCTB U 3a7a4 C IapaMeTpaMu;
n300pakaTh Ha KOOPJMHATHOM
IJIOCKOCTHA MHOXKECTBA PELICHUI
YpaBHEHUH, HEPABEHCTB U UX CUCTEM
- OTIEPHUPYET MOHATUSIMH: CPEIHEE
apuMeTnieckoe, MeIMaHa,
HanOoJIbllIee 1 HAMMEHBIIIEE 3HAYCHHS,
pasmax, qucrepcusi, CTaHJapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa;
YMEHHUE U3BJIEKaTh, HHTEPIPETHPOBATh
MH(OPMAIHIO, IPEACTABICHHYIO B
TabnuIax, Ha JuarpaMmmax, rpagukax,
OTpaXkarolIyl0 CBOMCTBA peaibHbIX
NPOLIECCOB U SIBICHUH; PEICTABIATD
WH(OPMAITHIO C TIOMOIIBIO TaOIUIT 1
JarpaMM; UCCIIeI0BaTh
CTaTUCTUYECKUE TaHHBIE, B TOM YHCIIe
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YMEHHE U3BJIICKATh, UHTEPIIPETUPOBAThH
HH(POPMAIHIO, IPEACTABICHHYIO B
Tabnwmax, Ha IUarpaMmax, rpadukax,
OTPAXKAIOUIYI0 CBOMCTBA PeabHBIX
MPOIIECCOB U SIBICHHUM; TIPEICTABIIATh
MH()OPMAITHIO ¢ TTOMOIIIBIO TAOJIUIT U
JarpamMmM; UCCIIeIOBaTh
CTaTUCTUYCCKHE JAHHBIC, B TOM YHCIIC
C MPUMEHEHUEM IpadHUSCKUX
METOJIOB H JJICKTPOHHBIX CPEJICTB;

- YMETh OTICPUPOBATH MTOHATHIMH:
TOYKA, IPsIMasi, MIOCKOCTh,
MPOCTPAHCTBO, IBYTPaHHbBII yTOI,
CKpPEIINBAIOIINECS MPSIMBIE,
MapauIeIbHOCTh U
MEPIEHTUKYISIPHOCTh MPSIMBIX U
TUTOCKOCTEH, YTOJI MEXKY TPSIMBIMH,
YTOJI MEXTy MPSIMOM U IJIOCKOCTBIO,
YTOJl MEX/TY MIOCKOCTSIMH,
paccTosiHUe OT TOYKH JI0 TNIOCKOCTH,
PACCTOSTHUE MEXTY IPSIMBIMH,
paccTossHUEe MEXY TIOCKOCTSIMHU;

- YMETh HCIOJb30BAaTh PHU PEIICHUU
3aj]1a4 U3y4eHHbIE (PAKThI U TEOPEMBI
IUTAHUMETPUHU; YMEHHUE OLICHUBATh
pasMepbl 00bEKTOB OKPYIKAIOIIETO
MUpa

- YMETh pelaTh TEKCTOBBIC 3a/1a4H
Pas3HbIX TUIOB (B TOM YHCIIC Ha
MPOIICHTHI, IOJH U YacTH, Ha
JBIDKEHHE, paboTy, CTOUMOCTD
TOBapOB U YCIYT, HAJIOTH, 33]]a4H U3
001acTH yNpaBICHUS JIMYHBIMA 1
ceMeHHbIMH (PUHAHCAMM); COCTABIISITh
BBIPaXXCHHUSI, YPABHCHUSI, HEPABEHCTBA
Y UX CUCTEMEI 110 YCIIOBHIO 3a]IauH,
HCCIIeIOBATh TIOyYECHHOE PEIICHUE U
OIICHUBATh MPABIONOI00HOCTh
pe3yabTaToB

- YMETh ONEPUPOBATH MOHITHUAMHU:
(GyHKIHS, HenpepbIBHAS (GYHKINA,
MPOU3BOIHAS, IEPBOOOPA3HAS,
OTIpEICNICHHBIH UHTErpall; YMETh
HAXOWTh POU3BOJIHBIC
3JIEMEHTAPHBIX QYHKIMH, HCTIONB3YS
CHPaBOYHBIC MATEPUAIIBI; HCCIICIOBATh
B IIPOCTEHIINX cIy4asx QYHKIMH Ha
MOHOTOHHOCTb, HAXO/IUTh
HauOOJBIINE U HAUMCHBIITUE 3HAUYCHUS
(YHKIIHIA;, CTPOUTH TpauKH
MHOTOWICHOB C UCIIOJIb30BAaHUEM
anmapara MaTeMaTHYECKOTO aHaJIH3a;
MPUMEHSTH TPOU3BOIHYIO TPU
pelleHNH 3a/1a4 Ha JIBUKEHUE; peliaTh
MPaKTUKO-OPHUECHTHPOBAHHBIE 3a/1a41
Ha HaHOOJIBIIINE U HAUMEHBIIINE

C IPUMEHEHHUEM TpapUICSCKUX
METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

- OTIEpUPYET MOHATUSIMH: TOUKA,
npsiMasi, TUIOCKOCTh, IPOCTPAHCTBO,
JIBYTPAHHBIA yroJl, CKPEIMBAIOIINECS
npsIMbIE, MAPALIENEHOCTD U
MEPIICHANKYISIPHOCTD MIPSIMBIX U
TUTOCKOCTEH, YTOJ MEXTY TPSIMBIMH,
YTOJl MEX]Ty MPSIMOH U TIIOCKOCTHIO,
YTOJI MEXKIy TUIOCKOCTSIMH,
paccTosiHue OT TOYKH J0 TUIOCKOCTH,
paccTosHUE MEXIY TPSIMBIMH,
paccTosHUE MEX/Y TIOCKOCTSIMU;

- HCTIONB3YET MPH PEIICHUH 3a1a4
U3y4YCHHBIC (DAKThI U TEOPEMBI
TUITAHUMETPUH; YMEHHUE OIICHUBATh
pasMepbl 00BEKTOB OKPYKAIOIIETO
MUpa

- pelaeT TeKCTOBBIC 33/1aul Pa3HbIX
THUIOB (B TOM YHCIIC HA TIPOLICHTEI,
JIOJIM ¥ YacTH, Ha JIBH)KEHHE, paboTy,
CTOMMOCTB TOBAapOB U yCIYT, HAJIOTH,
3a7a9u U3 00JIaCTH yIIPaBICHUS
JIMYHBIMH U CEMEUHBIMH (DHHAHCAMH);
COCTaBJISTh BRIPAKCHHUSI, YPABHEHUS,
HEPaBEHCTBA M X CHCTEMBI IO
YCIIOBUIO 33/Ia4H, CCIIEI0BATh
NOJy4YeHHOE pelleHre U OLICHUBATD
NpaBAONOA00HOCTh Pe3yIbTaTOB

- OTIEPUPYET MOHATUAMHU: DYHKIIHS,
HenpepbiBHAsA (YHKIIHS, IPOU3BOIHA,
nepBooOpasHasi, OnpeaeIeHHbINH
UHTErpall; YMETh HAXOIUTh
MPOU3BOJIHBIC AIIEMEHTAPHBIX
(yHKUUH, NCTIONB3YS CIIPaBOYHBIE
MaTepHUalIbl; HCCICIOBATh B
NPOCTEHIINX CIydasx QYHKIHH HA
MOHOTOHHOCTB, HAXOJIUTh
HAWOOJIBIINE U HAMMEHBIITNE 3HAYCHHUSI
(hyHKIHI; cTpONTH TpaduKu
MHOTOYJICHOB C HUCIIOJIb30BaHUEM
anmapara MaTeMaTH4eCcKOTo aHaJK3a;
NPUMEHSThH MPOU3BOIHYIO MIPU
pEICHNY 32)1a4 Ha JIBH)KEHKE; PelaTh
NPaKTUKO-OPHUEHTHUPOBAHHbBIE 3891
Ha HanOOJbIINE U HANMEHBIIINE
3HAYCHUS, HA HAXOXKJICHUE MYTH,
CKOPOCTH U YCKOPEHHUS;

- OTIEPUPYET MOHATHIMHU: JIBUKCHHE B
NPOCTPAHCTBE, OA00HBIC PUTYPHI B
NPOCTPAHCTBE; UCIIOJIL30BATh
OTHOIIIEHUE TUIOIIAJIEN MOBEPXHOCTEN
1 00beMOB NOAOOHBIX puUryp npu
peIleHNH 3a]1aY;

- BBIYUCIISIET TEOMETPUICCKIE
BEJIMYMHBI (TMHA, YTOJI, TUIOIAIb,
00BeM, TUIOMIAb IOBEPXHOCTH),
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3HAUCHHUS, HA HAXOXJICHUE My TH, UCTOJb3YsI U3YUYCHHBIC (DOPMYJIBI 1
CKOPOCTH U YCKOPEHUS; METOIBI

- YMETh OTIEpPUPOBATH MMOHATHIMH:
JBHYKCHUE B IIPOCTPAHCTBE, OJ00HBIC
(UTYpHI B IPOCTPAHCTBE;
WCTIOJIb30BaTh OTHOIICHNE TUIOIIACH
TTOBEPXHOCTEH 1 00HEMOB MOJOOHBIX
(Guryp npu pereHuu 3a1ay;

- YMETh BBIYHCIIATh TEOMETPUUYECKHUE
BEITUYUHBI (JTHHA, YTOJI, TUIOIIA b,
00BEeM, TUTOIIA/Th TIOBEPXHOCTH),
WCTIONIB3YS U3y4YeHHBIE (POPMYITBI 1
METOIBI

@®opMBI ¥ METOJIbI KOHTPOJII W OILIEHKH PE3YyJIbTaTOB OOYYCHHUS JOJDKHBI MO3BOJISATH
MIPOBEPATH Y 00YYAIOMIMXCS HE TOJBKO CHOPMUPOBAHHOCTH MPO(ECCHOHAIBHBIX KOMICTCHIIHIM,
HO Y Pa3BUTHUE OOIIUX KOMIIETECHIIMHA U 00ECIICUNBAIONINX UX YMCHUIA.

PesyabTarsl

(ocBOCHHBIE OcHOBHBIC TOKa3aTeJIN OLEHKH ®opMBI H METOABI KOHTPOJIS H
0011eKyJIbTYPHBIE pe3yabTaTa OLICHKH

KOMIETEHINHU)

B yactu Tpy0BOTO BOCITUTAHHUS:

- TOTOBHOCTbH K TPY1y, OCO3HAHUE
IIEHHOCTH MACTEPCTBA, TPYIO0IIO0HE;
- TOTOBHOCTb K aKTUBHOM
JESITeILHOCTH TEXHOJOTHYECKOHN 1
COIMANTLHOM HANPABICHHOCTH,
CIOCOOHOCTh MHUITUHPOBATH,
IJIAHUPOBATh U CAMOCTOSTEIILHO
BBIMOJTHATH TaKYIO JEATEILHOCTE;

- HHTEpeC K pa3nuuHbIM chepam
po(eCcCUOHAIBHOM EATEIBHOCTH,
OgnajieHue yHUBEPCaIbHBIMU TectupoBanue

yueOHBIMHU MO3HABATEIBHBIMU YCTHBIN ommpoc

OK 01. Brioupats JIEHCTBUSMH: MareMaTH9IeCKUl JUKTAHT
CHOCOOBI peIIeHus a) 6a30BbBIC JIOTHYECKHUE ICUCTBHUS: WNunuBumyanbHas

3aa4u - CaMOCTOSITENILHO (POPMYITHMPOBATE U caMocTosTeIbHas paboTa
npodecCHOHATEHON aKTyaJIM3UpOBaTh podiieMy, [pencrasienue pe3yabTaToB
NEeSITeTLHOCTH, paccMaTpuBaTh €€ BCECTOPOHHE; MIPaKTHUECKUX paboT
MPUMEHHUTEIIEHO K - YCTaHaBIIUBATh CYIECTBEHHBIN 3amuTa TBOpUECKUX paboT
Pa3IUIHBIM MPU3HAK WK OCHOBAHUS JIJISI 3amura WHIUBHIYATBHBIX
KOHTEKCTaM. CpaBHEHHs, KJIaCCH(DUKAIIH U MPOEKTOB

00001IeHHS; Konrponbhas pabota

- OTIPENIENIATH LENH ACATSILHOCTH, BeinonHeHre 3a1aHui Ha dK3aMeHe
3a]aBaTh MapaMeTPhl U KPUTSPHH UX
JIOCTHYKCHUS;

- BBISIBJISTH 3aKOHOMEPHOCTHU U
MPOTHBOPEYHS B PACCMATPHUBACMBIX
SIBJICHUSX;

- BHOCUTH KOPPEKTHBBI B
JeSTENbHOCTD, OIICHUBATh
COOTBETCTBHE PE3yJIbTaTOB LIENSM,
OILICHHWBATh PUCKHU MIOCTICICTBUIN
JESTEITLHOCTH;

- pa3BHBATh KPEATHBHOE MBIIIICHHE
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IIPY PEIICHUH KU3HEHHBIX MPOOIeM
0) 0a30BbIC HCCIIEIOBATCIIBCKUE
JICHCTBHUS:

- BJIQJICTh HABBIKAMH y4COHO-
HCCIIEA0BATENBCKON U NPOEKTHOM
NEATETHHOCTH, HaBBIKaMHU Pa3peiIeHUs
mpooIeMm;

- BBISIBJISTH IPUYMHHO-CIIC/ICTBCHHEIC
CBSI3M U aKTyaJM3UPOBaTh 3a/1a4y,
BEIJIBUTATH TUTIOTE3Y €€ PEIICHUS,
HaXOJIUTh apPTyMEHTBI JIS
JI0Ka3aTeIbCTBA CBOMX yYTBEPKICHUH,
3a/1aBaTh MapaMeTPsl U KPUTEPHH
perIeHuS;

- aHAJIM3UPOBATH MOJYUYCHHBIE B XOJIE
peTIeHHs 3aa9n Pe3yIbTaTHI,
KPUTHYECKU OT[CHUBATH UX
JIOCTOBEPHOCTh, POTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSIX;

-- YMETh TIEPEHOCUTH 3HAHUS B
MO3HABATENBHYIO U IIPAKTUIECKYIO
00J1aCTH KU3HENEATEIHHOCTH,

- YMETh HHTETPHUPOBATh 3HAHUS U3
Pa3HBIX IPEAMETHBIX 00IacTei;

- BBIJIBUTATh HOBBIC UICH, IPEJiaraTh
OpPUTHHAJIBHBIE ITOJAXO0/IbI U PEIICHUS;
M CIIOCOOHOCTH MX MCIIOJIb30BaHUS B
M03HAaBATEILHOM U COIMAJIbHOMN
MIPaKTHKE

OK 02. Ocy1mecTBIsTh
ITOMCK, aHAJIN3 U
HUHTEPIPETAIUIO
nH(pOpMAaIIH,
HEOOXOIUMO 1St
BBIIOJIHEHHS 32724
npodecCHOHANTEHON
JIEATEIILHOCTH.

B obnactu ieHHOCTH HAyYHOTO
MO3HAHUSL:

-c(hOpMUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U
00IIeCTBEHHON MPaKTHKH,
OCHOBAHHOTO Ha JTHAJIOTe KYJIBTYP,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B IIOJIMKYJIbTYPHOM MUDE;

- COBEPIICHCTBOBAHHE SI3BIKOBOH U
YUTATENILCKOHN KYJIBTYPBI KaK CpeacTBa
B3aUMO/JICUCTBUS MEXKTY JIFOJbMU U
MO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH Hay4HOMH
NesATeIbHOCTH, TOTOBHOCTD
OCYILIECTBIIATH IPOCKTHYIO U
MCCIIE0BATEIBCKYIO IESTEIbHOCTh
WHIVBHIYAJIBHO U B TPYIIIIE.
OBnajzicHUEC YHUBEPCATHHBIMA
y‘Ie6HI)IMI/I IIO03HaBaTCIbHbBIMU
JEUCTBUSIMU:

B) pabora ¢ nHhopmarueii:

- BJIaICTh HABBIKAMH MOy YCHHS
nH(pOpMaLUK U3 HCTOYHUKOB Pa3HBIX
THITOB, CAMOCTOSTEIIEHO
OCYILECTBIISITh TIOUCK, aHAJH3,
CHCTEMATH3AIMI0 1 HHTEPIPETALIHIO
nH(pOpMAINH Pa3NINYHBIX BUJIOB U

TectupoBanue

YcTHbIN onpoc
MaremMaTudecKuii TUKTaHT
NunuBuayanbHas
caMocTosTeIbHas paboTa
[IpencraBnenne pe3ynbpTaToB
MIPaKTUYECKUX pabOT
3ammTa TBOPYECKUX padoT
3amuTa HHIUBUIYaIbHBIX
MIPOCKTOB

KonTponbhas pabora
BrinonneHune 3agaHuii Ha PK3aMeHE

28




(bopM npeacraBieHus;

- CO3/1aBaTh TEKCTHI B PA3THYHBIX
¢dopmaTax ¢ yueToM Ha3HAUCHHS
rnH(pOpMaIUH U LENIEBOI ayAUTOPHH,
BBIOMpas ONTHUMAIBHYIO (hopmy
MPE/ICTABICHNS U BU3yaIN3alliy;

- OIICHUBATH JOCTOBEPHOCTD,
JIETUTUMHOCTD MH(POPMAIIHH, e¢
COOTBETCTBHE MTPABOBBIM M MOPAIBHO-
OTUYCCKUM HOpMam,

- UCTIOJIb30BaTh CPECTBA
MH()OPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
PCIICHUN KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U
OpraHW3alMOHHBIX 3a]a4 C
coOroieHneM TpeboBaHMIA
IPrOHOMUKH, TEXHUKH OC301TaCHOCTH,
THTHEHBI, pecypcocOepekeHus,
MPABOBBIX M STHYECKUX HOPM, HOPM
“H(OPMAIMOHHOM 0€30MMaCHOCTH;

- BJIaIeTh HABBIKAMU PACIO3HABAHUS U
3aIATH HHPOPMAIIHH,
WHPOPMAIMOHHOHN 6€30MacHOCTH
JIMYHOCTH

OK 03. IImaaupoBatb
M pean30BbIBATh
COOCTBEHHOE
po(heCcCHOHANIBHOE U

JIMYHOCTHOC PAa3BUTHUC.

B obnactu 1yXOBHO-HPaBCTBEHHOTO
BOCTIUTaHUS:

-- ¢(hOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, ITUYECKOTO MTOBEICHUS;

- CITOCOOHOCTH OIEHUBATh CUTYAITHIO U
MIPUHUMAThH OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HA MOPATBLHO-
HPaBCTBEHHbIC HOPMHBI U IIEHHOCTH;

- OCO3HAHHE JITYHOTO BKJIAJA B
MOCTPOCHUE YCTOMYUBOTO Oy IyIIero;
- OTBETCTBEHHOE OTHOIIICHNE K CBOUM
poauTensaM U (WIIN) IPYTUM YICHAM
CEMBbH, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O IPHUHSATHUS [ICHHOCTEH
CEeMEHHOM KU3HU B COOTBETCTBUU C
TpaauuuaMu HaposioB Poccuu;
OgnajieHue yHUBEPCaIbHBIMU
PETYJNATUBHBIMH JIEHCTBUSIMH:

a) cCaMOOpraHU3aIIHs:

- CaMOCTOSITEIILHO OCYIIIECTBIISTh
MMO3HABATENHHYIO JIEATEILHOCTS,
BBISIBJISITH TTPOOJIEMBI, CTABUTH U
(hopmymupoBaTh COOCTBEHHBIC 3a/1aUN
B 00pa30BaTeIbHON JACATEIBHOCTH U
KU3HEHHBIX CUTYaINsX;

- CAMOCTOSITEIILHO COCTABJISITh TUIaH
pelIeHus IpoOIEMbI C YIETOM
HMMEIOIINXCS PeCypCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOUTECHU;

- 1aBaTh OLICHKY HOBBIM CUTYallHsIM;
croco0cTBOBaTh (POPMHUPOBAHUIO U
MIPOSIBIICHHUIO MTUPOKOH SPYANIINHN B

TecTupoBaHue

YcTHbIN onpoc
MaremaTudeckuii TUKTAHT
WNunuBunyanpHas
caMocTosATeIbHas paboTa
IIpencraBneHnue pe3ynbTaToB
MPaKTHYECKUX paboT
3amuTa TBOpUECKUX paboT
3ammTa HHINBUIY ATEHBIX
MIPOEKTOB

KonTponbHas pabora
BrimoHenne 3aganuii Ha dK3aMeHe
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Pa3HBIX 00JIACTSX 3HAHUH, TOCTOSHHO
MTOBBIIIATH CBOI 00pa30BaTENbHBIA U
KyJIbTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

HCTIONIb30BaTh MIPUEMBI peIeKCHH IS
OIIEHKH CUTYaIliH, BEIOOpa BEPHOTO
pElICHuUS;

- YMETh OIICHHBATh PUCKH U
CBOEBPEMEHHO ITPUHUMATh PEIICHUS
10 UX CHIKCHHMIO;

B) OMOIIUOHAIBHBIN UHTEIICKT,
MIpeIoJaratoui
c(hopMHPOBAHHOCTE:

BHYTPEHHEH MOTHBAIIUH,
BKJIIOUAIOLIEN CTPEMIIEHUE K
JIOCTH)KEHHUIO LIENH U YCIIeXY,
ONTHUMU3M, HHUIIUATUBHOCTh, YMCHHE
JICHICTBOBATh, HCXOJISl U3 CBOUX
BO3MOKHOCTEH;

- DMITaTHH, BKIIOYAFOIICH
CHOCOOHOCTh MOHUMATh
SMOIMOHAILHOE COCTOSIHHE JPYTHUX,
YYUATHIBATH €T0 TPH OCYIIECTBICHUN
KOMMYHUKAIIIH, CIIOCOOHOCTH K
COUYYBCTBHIO U COTICPESIKUBAHUIO;

- COIMAJILHBIX HABBIKOB, BKJTFOUAIOIITIX
CIOCOOHOCTDH BBICTPANBAaTh
OTHOIIICHUS C IPYTUMHU JIFOJIbMH,
3a00THTKCS, POSIBIISATH MHTEPEC U
paspemniath KOHQIHKTHI

OK 04. PabGotats B
KOJIJIGKTUBE U
KoMaH e, 3 PEeKTUBHO
B3aMMOJIECHCTBOBATH C
KOJIJIeTaMH,
PYKOBOJICTBOM,
KIIMCHTaMH.

TFOTOBHOCTh K CAMOPA3BUTHIO,
CaMOCTOSTEILHOCTH H
caMooTpeeNIeHHIO;

-OBJIaJICHUE HABBIKAMHU YYCOHO-
HCCIIEIOBATENICKOM, TPOEKTHON U
COLMAILHOM IEeITENLHOCTH,
OBnazicHNEe YHUBEPCATHHBIMH
KOMMYHHMKATUBHBIMH JICHCTBUSMU:
0) coBMeCTHAs ICATCIBHOCTD:

- IOHMMAaTh M MCII0Jb30BaTh
MPEUMYIIECTBA KOMaHIHOU U
VHWBUIyIILHOU PaOOTHI;

- MPUHUMATH TIeJTH COBMECTHON
NEATETHHOCTH, OPTAaHN30BBIBAThH 1
KOOPJIMHUPOBATH JCHCTBUS TI0 €€
JIOCTHXKEHHIO: COCTABIIATH IUIaH
JIEUCTBUH, pacpeieIITh PO C
y4eTOM MHEHHUI Y4aCTHUKOB
00CYKaTh Pe3yJIbTaThl COBMECTHOMN
paboTHI;

- KOOPJIUHUPOBATH U BBITOJIHATh
paboTy B YCIOBHSIX PEATBHOTO,
BHUPTYaJIBHOTO M KOMOMHHPOBAHHOTO
B3aMOCHCTBHS,

- OCYIIECTBIIATH MIO3UTHBHOE
CTpaTeTn4ecKoe MOBeICHUE B
Pa3TIHBIX CUTYAIHSX, IPOSBISATh

TectupoBaHue

VYceTHBIM onpoc
MaremaTuuecKkuil JTUKTaHT
WNunuBunyanpHas
caMmocTosTeIbHas paboTa
[IpencraBnenue pe3ynbTaToB
MIPaKTHYECKUX paboT
3ammTa TBOpUeCKuX padboT
3amura HHANBUIY ATEHBIX
MIPOEKTOB

KontponsHas pabora
Brmmonnenune 3amannii Ha PK3aMCHE
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TBOPYECTBO M BOOOpakeHHE, OBITh
WHULUATHBHBIM.

OsnageHue yHUBEpCaIbHBIMU
PETYISTHBHBIMU JICHCTBUSMU:

T) IpUHATHE ce0s U IPYTHX JIFOJIEH:
- IPUHUMATh MOTHBBI U apIyMEHTHI
JpYTUX JIOJEH IIPY aHaIU3e
Pe3yABTATOB ACATEILHOCTH;

- IPU3HABATh CBOE IPABO U MPaBO
IPYTHX JIIOJeH Ha OUINOKH;

- pa3BUBAaTh CIIOCOOHOCTH MIOHUMATh
MHp C NIO3ULUHU IPYTrOro 4eJoBeKa

OK 05. Ocy1iecTBITh
YCTHYIO U
MUCBMEHHY IO
KOMMYHHKAIIHIO Ha
roCy1IapCTBEHHOM
SI3BIKE C YYETOM
0COOEHHOCTEH
COIMATLHOTO U
KYJIBTYPHOTO
KOHTEKCTA.

B obGnactu 3cTeTHYECKOrO
BOCITUTAHHS:

- 3CTETHYECKOE OTHOIICHUE K MUDY,
BKITIOYAsl 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA,
TpyJa 1 00IIECTBEHHBIX OTHOIICHU;
- CMOCOOHOCTH BOCTIPUHUMATD
pa3aryYHbIC BUIBI HCKYCCTBA,
TPaJUIIK U TBOPUECTBO CBOETO U
JPYTUX HAPOJIOB, OIYIIATh
SMOIMOHAIFHOE BO3ACHCTBHIC
HCKYCCTBa;

- YO©XKICHHOCTh B 3HAYUMOCTH ISl
JMYHOCTH U 00IIEecTBa
OTE€YECTBEHHOTO ¥ MUPOBOTO
HCKYCCTBa, STHUYECKUX KYJIBTYPHBIX
TPaJMIUI 1 HAPOJHOTO TBOPUECTBRA,
- TOTOBHOCTb K CAMOBBIPAYKCHHIO B
Pa3HBIX BUAAaX UCKYCCTBA, CTPEMIICHHUE
MIPOSIBIISITH KAYeCTBA TBOPYECKOM
JINYHOCTH;

OBnajzicHNe YHUBEPCATHHBIMHA
KOMMYHHKATUBHBIMH JICHCTBUSMU:
a) OOIIICHHE:

- OCYIIECTBIIATE KOMMYHHUKAIIHH BO
Bcex chepax Ku3HH;

- pacmo3HaBaTh HeBepOAIbHbIC
CpeacTBa OOILICHMS, IOHUMATh
3HAYEHHE COIMAILHELIX 3HAKOB,
pacro3HaBaTh NPEANOCHLUTKA
KOH(JIMKTHBIX CUTYallui ¥ CMATYATH
KOH(JIUKTEHI;

- Pa3BEpPHYTO W JIOTUYHO U3J1araTh
CBOIO TOUKY 3PCHHUS C
HCIOJIb30BAHMEM SI3BIKOBBIX CPEICTB

TecTupoBaHue

VYeTHBI onpoc
MaremaTuuecKul AUKTAHT
WNunuBunyanbHas
caMocTosATeIbHas paboTa
IIpencraBnenue pe3ynbTaToB
MPaKTHYECKUX paboT
3ammTa TBOpUYECKHX padboT
3amuTa HHANBUIAY ATEHBIX
MIPOEKTOB

KonTponbHas padora
BrinonHeHue 3a1aHuil Ha SK3aMEHE

OK 06. IIposBraTe
TPaXKIaHCKO-
MaTPUOTHUECKYIO
MTO3ULINIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE
MMOBEJEHNE Ha OCHOBE
TpaIII/IHI/IOHHBIX
0011IeUETOBEYECKUX
IICHHOCTEH,

- 0CO3HaHUE 00YYAIOIIMMHUCS
POCCHICKOM IpakJaHCKOU
HUJCHTUYHOCTH;

- LIeJICHAIIPaBJICHHOE Pa3BUTHE
BHYTPECHHEH MO3UIIMK TUYHOCTH Ha
OCHOBE yXOBHO-HPAaBCTBEHHBIX
1leHHocTel Hapo1oB Poccuiickoi
®denepauuu, UICTOPUIECKUX U
HallMOHANBHO-KYIbTYPHBIX TPAIULIUHI,
(hopMHpoBaHUE CHCTEMBI 3HAYMMBIX

TectupoBanue

VYerHBIM onpoc
MaremMaTHdeCKui TUKTaHT
NuanuBuayanbHas
caMocCTosTeIbHas paboTa
[IpencraBnenne pe3ynbpTaToB
MIPaKTUYECKUX pabOT
3amuTa TBOpUECKHX paboT
3amuTa HHIUBUIYTbHBIX
MIPOCKTOB
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MPUMEHSTH CTaHAAPTHI
AQHTUKOPPYILHOHHOTO

TOBEJICHUS

LEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYHLHOHHOTO
MHUPOBO33PEHHUS, IPABOCO3HAHMS,
3KOJIOTUYECKOU KYJIBTYPHI,
CIIOCOOHOCTHU CTABUTH LIEJIU U CTPOUTH
KU3HECHHBIC IIJIaHBI;

B wacTty rpaxkJaHCKOTO BOCTIUTAHUS:
- 0CO3HaHHE CBOMX KOHCTHTYIIMOHHBIX
IIpaB ¥ 00A3aHHOCTEN, YBaXKEHHUE
3aKOHa W MPaBOMOPSIIKA;

- IPUHSTHE TPAAULHOHHBIX
HaIlMOHAJBHBIX, OOIIEYETIOBEYECKUX
TYMaHUCTHYECKUX U
JEMOKPaTHYECKUX IIEHHOCTEH;

- TOTOBHOCTB MIPOTHBOCTOSITH
HAEO0JIOTHH YKCTPEMHU3MA,
HaI[MOHAIM3Ma, KCeHO(POoOuH,
JUCKPUMHHALMN TI0 COLIMATIbHBIM,
PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIBbHBIM [IPU3HAKAM;

- TOTOBHOCTB BECTH COBMECTHYIO
JeSITEIbHOCTh B HHTEpECaxX
IpaXJaHCKOro oOIIecTBa, y4acTBOBAaTh
B CaMOYIIPaBJICHUH B
00111e00pazoBaTeNbHON OpraHU3aluu
U JIETCKO-IOHOIIECKUX OPTaHU3alNsiX;
- YMEHHUE B3aHMO/JICHCTBOBATS C
COLMANIbHBIMA HHCTUTYTaMHU B
COOTBETCTBUU C UX QYHKLUHUSIMH U
Ha3HauYCHUEM;

- TOTOBHOCTb K TyMaHUTapHOU U
BOJIOHTEPCKOM AEATEILHOCTH;
MATPUOTHUYECKOT'O BOCIIUTAHMSL:

- c(OPMUPOBAHHOCTH POCCUUCKOMN
IpaXIaHCKON WACHTUYHOCTH,
MaTPUOTH3Ma, YBaXKEHHUS K CBOEMY
Hapo.y, 4yBCTBAa OTBETCTBEHHOCTH
nepen PoauHol, ropI0CTH 3a CBOM
Kpaii, cBo10 Poauny, cBOI SI3bIK U
KYJIBTYpY, IPOIIJIOE U HACTOALIEE
MHOT'OHallMOHAJIBHOIO Hapoja Poccuy;
- LIEHHOCTHOE OTHOLICHHUE K
rOCyJapCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY M IPUPOJTHOMY
HaCJIeINIO, MaMSITHUKAM, TPaJULIUIM
Haponos Poccuu, nocTrxeHUsIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPYIE;

- naelinas yOexxJeHHOCTh, TOTOBHOCTh
K CiIy>keHHIO 1 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €ro Cyab0y;
OCBOCHHBIE 00Y4alOLIMMHUCS
MEXIPEIMETHBIC TTIOHATHS U
YHHUBEpCaIbHbIC YUeOHbBIE ICHCTBUS
(perynsiTHBHBIC, TO3HABATEIBHBIC,
KOMMYHHKaTHUBHBIC);

- cOCOOHOCTh UX MCIIOJIb30BaHUS B

Kontponbhas pabota
Brimonnenue 3aganuii Ha SK3aMeHe
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M03HABATECILHOM U COIMAJIbHOMN
MPaKTUKE, TOTOBHOCTb K
CaMOCTOSTEIIbHOMY TIJIAHUPOBAHUIO U
OCYIIECTBJICHUIO yUeOHOMH
JEeSATeNLHOCTH, OpraHU3aIul y4eOHOTO
COTPYJIHUYECTBA C MEeJarornyecKuMu
pabOTHUKAMU U CBEPCTHUKAMHU, K
Y4acTHIO B IOCTPOCHUU
WHAWBHUIyATbHOW 00pa3oBaTenbHON
TPacKTOPHH;

- OBJIaJICHUC HABBIKaMU y4eOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U
COIHAJIBHON NEATCILHOCTH

OK 07.
CopeiicTBOBaTHL
COXpaHEHUIO
OKpY>KaIoIEeH Cpe/Ibl,
pecypcocOepexeHuto,
a3 pexTuBHO
JIeiCTBOBATH B
Ype3BbIUYANHBIX
CUTYaIHSIX.

- HC IPUHUMAThb I[GP'ICTBPISI,
MPUHOCSAIINE Bpea OKpYKaromei
cperne;

- YMETh ITPOTHO3UPOBATH
HeOIaronpusTHBIE SKOJIIOTHUECKHUE
MTOCIIEACTBUS MTPEIIIPUHAMAEMBIX
JIEUCTBUM, TPEAOTBpAIIATh UX;

- paCIIMPUTH OIIBIT ACATCIILHOCTU
9KOJIOTHYECKON HaINPaBICHHOCTH;

- pa3pabaThIBaTh TUIaH PEUICHUS
pOoOJIEMBI C yUETOM aHaIn3a
HUMCIOIINXCA MAaTCPUAIbHBIX U
HeMaTepUAIIBHBIX PECypCOB;

- OCYIIECTBIISITh IIeJICHANPABICHHBIH
MIOMCK TIEpeHoca CPeACTB U crioco0oB
JeHcTBHS B TPO(EeCCUOHATBHYIO
cpeny;

- YMCTb NIEPCHOCUTHL 3HAHUS B
MO3HABATCIIbHYIO U MIPAKTUYCCKYIO
00J1aCcTH )KU3HEIEATENIbHOCTH;

- IIpeJiIaraTb HOBBIE IIPOEKTHI,
OLICHUBATh UACHU C ITO3UIIUN HOBU3HBI,
OPUTHHAJIBHOCTH, IPAKTUIECKOM
3HAYUMOCTH;

- 1aBaTb OUCHKY HOBBIM CUTYallHsIM,
BHOCHUTH KOPPEKTUBHI B JIEATEILHOCTS,
OIIEHWBATh COOTBETCTBUE PE3yIHTATOB
LEJSIM

TectupoBaHue

YcTHbIN ompoc
MaremaTudeckuil TUKTaHT
NunuBunyanbHas
camocTosTeIbHas paboTa
IIpencrapienue pe3yinbTaToOB
MPaKTHYECKUX padoT
3amuTa TBOpUECKUX paboT
3amura HHIUBUIY AJIbHBIX
MPOEKTOB

Konrponbhas pabota
Brinonnenue 3aganuii Ha SK3aMeHE
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TunoBble 3aJaHusA I NPOBEACHNUS MPOLEAYPHI OLIECHUBAHUSA Pe3YJbTATOB 0CBOCHUS
AUCHUIIMHBI B X0/1€ POMEKYTOYHOM aTTecTallul

OK 01. Boi0upaTh crioco0blI penieHusi 3a1a4 nNpoeccuoHaIbLHOM 1esiTeJIbHOCTH,
NPUMEHUTEIbHO K PA3JTHYHBIM KOHTEKCTaM.
TecToBbBIE 3aMaHNS
1. Yro sBnsieTcs rpagukoM QpyHkimn f(x) = x>?
a) napabona
0) kBagpat
B) rurepbosna
T) npsiMast
2.0y -910 ...
a). ocv opounam
0) ock abcruce
B) OCh TUIIEPOOIIBI
') OCbh HYJs
3. Kakoe 3HaueHue UMEET X B ypaBHEHUH HA KapTUHKE cOS X = -1?
a). t+2an, n €7
0)n/3-nn,n € Z
B)2n+mn/2,n € Z
r)m-nn,n€Z
4. Kaxoii Oy et rioma b OCHOBaHUS MPSIMOYTOJIBHOM PU3MBI CO CTOPOHAMU 6 cM 1 4 cM?
(24 /24 cm?)

OK 02. OcymecTBJISITh IOUCK, AHAJM3 U HHTEPHpeTALNI0 HH(pOPMaIIUK, HeOOXOAMMOM A5
BBINOJIHEHH 32124 NPo(deccCHOHATBHOM AesITe IbHOCTH.
TecToBbIC 3aMaHNs
1. Kakoit sBnsiercst pyHKIus ¢ rpadukom y = 3X - 47
a) KBaJpaTUIHON
0) morapudmudecKoi
B) CTETIEHHOM
2) TUHEeIHOU
2. Kakoe HauMeHbl1Iee 3HaU€HUE Y UMEEeT PYHKIMS y = sin X?
a). -1
0)0
B) -2
r) -6
3. UeMm sBnsieTcs COS X Ha €AMHUYHON OKPYKHOCTH?
a) opuHATON
0) abcuuccoit mouxu
B) LIEHTPAJIbHON TOUKOH
T) yII0M
4. KakoBa cymma yrioB TpeyroiasHuka? (180 /180 °)

OK 03. ITnanupoBaTh M peaJn30BbIBATH COOCTBEHHOE NPOdecCHOHATBbHOE B JINYHOCTHOE
pa3BuTHe.

TecroBele 3anaHus

l./6=...

a) 60°

0) 40°

B) 90°

2) 30°
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2. Kakoe coOTHOIlIEHNE Ha3bIBalOT OCHOBHBIM TPUTOHOMETPUUECKUM TOKIECTBOM?

a) sin‘a + cos’a =1

0) tg’a/ ctg’a=1

B) sin’a - cos’a =1

r) ctg’a + sina = 1

3. B nmpusMe u3BeCTeH MEpUMETP OCHOBAHMS M BbICOTA MpU3Mbl. OHM paBHBI 5 U 7.
[Tnomaae 6OKOBOM MOBEPXHOCTH PaBHA...

a) 35

6) 30

B) 15

r) 20

4. Jlobass rpaHb MNPSMOYTOJIBHOTO TMapajuieNienuIena - 35T0: (RPAMOY20JbHUK /
nPAMOY2071bHUKU)

OK 04. PadoTath B KOJUIEKTHBe H KOMaHJe, 3¢ (PeKTHBHO B3aMMO/IeiiCTBOBATH C
KOJLJIeraMH, PYKOBO/ICTBOM, KJIMEHTAMH.
TecToBbIC 3aMaHUs
1. Yemy paBen yrona 90° no paguanHoit mepe yria?
a)m
0) 3n/4
6) m/2
r) /6
2. Kak no-gpyromy MO>HO 3anucaTh ypaBHeHHe tg X = 07?
a)sinx/cosx=10
0)cosx/sinx=0
B)tgx/ctgx=0
r)-sinx =0
3. Kakoe u3 ypaBHeHUH SABIsETCA KBAIPATHBIM?
a)3x+5=0
0) x> +4x-3=0
B)2x +3y =7
r)2x-5=10
4. Kakoe u3 ypaBHEHUU ABIISIETCS JIMHEUHBIM?
a)x*-5x+6=0
0) 2x+3y=7
B) x> +4x+3=0
5. Haitgure 3Hauenue x: 2x - 8§ =12. (x=10/10)

OK 05. OcymecTBISITh YCTHYIO M IECbMEHHYI0 KOMMYHHMKAIUIO HA TOCY1aPCTBEHHOM

sI3bIKe C Y4eTOM 0CO0eHHOCTell COMATIBHOI0 U KYJbTYPHOI0 KOHTEKCTA.

TecroBble 3a1anus

1. Kakast ¢yHKIMS COOTBETCTBYET YPaBHEHHIO ax + by = ¢?

a) KBaJpaTu4Has QyHKIUsS

0) cteneHHast PyHKIUS

8) IUHEeUHAA YHKYUA

r) Jorapudmudeckas QyHKIIHUSL

2. Yto u3 cebs npeAcTaBisieT CUHYC TPEYTroJbHUKA?

a) OTHOLIEHHE MPUJIEKAIIETO KaTeTa K TMIIOTEHY3€e

0) OTHOLIIEHHE NPOTHUBOJIEXKAILETO KaTeTa K MpUIIeKAILEMy

B) OTHOILIEHNE PUJIEKAIIETO KaTeTa K MPOTUBOJIEKALEMY

2) omHowienue NPOMUGOIEHCAU 20 Kamema K 2UNOMEHy3e

3. Eciiu peOpo kyba paBHO 3 cM, TO €ro IJIOLIa/1b TOBEPXHOCTH OYJET paBHa... .
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a) 9 cm?;

6) 27 em?;

B) 54 cM?;

r) 98 cM?.

4. Onpenennure 00beM KBAAPATHOW MPU3MBI C OCHOBAHHEM 3 CM X 3 CM M BBICOTOM 8 CM.
(72772 cm?)

OK 06. IIpossBJIATH rPaKIAAHCKO-NIATPHOTUYECKYI0 MIO3ULNIO, IEMOHCTPUPOBATH
OCO3HAHHOE NOBeJeHHe HA OCHOBE TPAJUIMOHHBIX 001IeYe/I0BeYeCKNX ICHHOCTEH,
NPUMEHATH CTAHAAPTHI AHTUKOPPYNIIHOHHOTO MOBEIeHHS.

TecToBbIC 3aMaHUs

1. DKcTpeMyM - 37O ...

a) Mepa U3MEPEHHUs yTIJIOB

0) maxcumanvHoe UIU MUHUMATbHOE 3HAYEHUE PYHKYUU HA 3A0AHHOM MHOMCECHI8e
B) OrpaHUUYeHHAs (PYHKITHS

T') IOCTOSIHHAS BEIMYMHA

2. Yemy paBeH cos30°?

a)N3/2

0) 2

B) 1

) \2/2

3. lMokazarenbHast QyHKIHA - ...

a) oTo pyHkuus Buga y = a*, rjae ocHoBanue crenenn a<0 ma = 1

0) 3mo ynkuus euoay = a*, z0e ocnosanue cmenenu a>0u a # 1
B) 9TO (YHKIIMS BUAa y = a*, rae ocHoBaHMe crenenu a>0 na # 1
r) 3T0 DyHKIMSA BUaa y = a*, rae ocHoBaHue ctenenu a0 u a # 1

4. Kaxkoit 06beM umeeT Ky0 co ctoporoit 5 cm? (125 / 125 cm?)

OK 07. CoaeiicTBOBATh COXPAHEHHIO OKPYKAIOLIEH cpelbl, pecypcocOepesKkeHnIo,
3¢ PeKTUBHO 1eliCTBOBATH B YPe3BbIYAMHBIX CUTYAUAX.

TecroBble 3a7aHUS

1. Ecnu xoaddurmenTs! k omuHakoBbie, TO rpaduK TUHEWHON (QYHKIHH ...

a) napannenvbHol

0) mepecekaroTcs

B) NEPIIEHAUKYJISPHBI

T') ABJIAIOTCS MPOJOJIKEHUEM JIPYT JIpyra

2. Yro Takoe MpOMEXyTKH 3HAKOIIOCTOSIHCTBA?

a) IMO MHOMHCECEA 3HAYEHUN aApZyMeHmd, Npu KOMOPbIX 3HAYEHUA (OYHKYUU
AGNAIOMCA MOJILKO NOJOHCUMETbHBIMU WU OMPUUAMETbHHIMU

0) ’TO MHO)KECTBa 3HAYEHUI apryMeHTa, NMPU KOTOPHIX 3HAUCHUA (DYHKUUU SBISIOTCS
TOJBKO IMOJIOXHUTCIbHBIMU

B) 3TO MHOKECTBa 3HAYEHUI apryMeHTa, MpPU KOTOPBIX 3HAYEHHS] (YHKIHMU SBIISIOTCS
TOJIBKO OTpUIATCIIbHBIMU

I') 3TO MHOXXECTBA 3HAUYEHUHN apryMeHTa, NPU KOTOPBIX 3HAYCHHS] (PYHKIHMH SBISIOTCS U
MOJIOKUTCIIBHBIMHA, U OTPULATCIIbHBIMU

3. Kakoe nau6osblee 3HaueHUEe y UMeeT QYyHKIUSA Y = COS X?

a)l

0) 2

B) 3

r) 4

4. Kaxkoii 06beM umeeT Ky0 co ctoponoit 3 cm? (27 /27 em?)
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