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1. MACIIOPT ITIPOr'PAMMBI YUEBHOM JJUCIUATLJINHBI

1.1. O6s1acTh NPpUMEHEHNUSsI MPOTrPAMMBbI

[Tporpamma yuebnoit mucuurmuasl O/1.01.04 «MaremaTukay npeaHa3HaueHa s BEJACHUS
3aHATUH CO CTyJEHTaMH OYHOW (opMbl 00y4YeHHMs, OCBAaMBAIOIIMMHU MPOrPaMMy MOJITOTOBKU
KBaJTM(PHUUIUPOBaHHBIX padounx, cayxamux ([IIKPC) no npodeccun CIIO 54.01.20 I'paduyecknii
Iu3aiHep.

1.2. Mecto qucuunimubl B cTpykrype IHIIKPC

Jucoummumua OJ].01.04 «Marematrikay BXOOUT B 010K «ba3oBble IUCHHMIUIMHED)
00111600pa30BaTEIHLHOTO ITUKJIA IIPOTPAMMBI ITOATOTOBKH KBATH(HUITUPOBAHHBIX PAO0UYNX, CITYKAIIHX
no npodeccun CIIO 54.01.20 I'paduueckuii nuzaiiHep. Y4eOHBIM IIJIAHOM MPELyCMOTPEHO
W3y4YeHre JaHHOW MMCUIUILIMHBI Ha TIEPBOM U BTOPOM Kypcax (1 — 4 cemecTpsi).

1.3. lesu 1 32024 TUCHUILVIMHBI — TPeOOBAHUS K Pe3y/JbTATaM OCBOEHM S TN CIUTIIHHbI

Ilenb: coxepxaHue mporpaMmbl 0OIIEOOPA30BATENBFHON UCIUIUIMHB «MaTeMaTukay
HaIpaBJIEHO Ha JOCTWIKEHUE PE3yJIbTaTOB €€ M3y4YeHHUs B COOTBETCTBHU ¢ TpeboBanmsimu OI'OC
COO c yuerom mpodeccuonanpuoi HanpasiaeHHoctd I'OC CIIO

3amaun:

- c(hOopMHUPOBATH CUCTEMY 3HAHHI IO MATEMATHKE;

- pa3BUBaTh YMEHHS BBIOOpa CIOCOOOB pemieHus 3a1ad  MpodecCHOHATBHON
NESTEIIbHOCTH, IPUMEHUTEIBHO K PA3IUYHBIM KOHTEKCTaM;

- dbopMupoBaTh yMEHHS B OCYUIECTBJIEHHWU I[IOMCKAa, aHalu3a W HHTEpIpeTaliu
uH(pOpMaIUK, HEOOXOAUMOH /IJIsl BBIMIOTHEHUS 32,124 MPOPECCUOHANBHOMN IeITeTbHOCTH;

- pa3BUBaThb ~ HAaBBIKM  HUCIOJB30BaHUSA  HMH(OpPMAIIMOHHBIE  TEXHOJOTUH B
npodecCHOHATBLHOMN 1eATEEHOCTH.

B pesynbrare ocBoeHUS conepikaHus yueOHOM TUCIMIUTMHBI 00yJarONTUNCs JOJKEH:

3HATH:

— MOHSTHS: CTENEHb YHCTa, Jorapudm 4YUCiIa; yMEHHE BBIMOIHATH BBIYHUCICHHE
3HAYCHUM U MPeoOpa30BaHus BRIPAKEHUN CO CTENEHSIMH U JIorapudmamu, npeodpazoBanus 1poOHO-
paIMOHATBLHBIX BBIPAKECHUN;

— MOHITHS:  pallMOHANBHBIC, HppalloOHaJbHBIC, I[OKa3aTelIbHbIC, CTCIICHHBIEL,
norapuMuuecKre, TPUTOHOMETPUIECKUE YPABHEHHS i HEPABEHCTBA, UX CHCTEMBI,

- NOHATHUS: (YHKUUS, HENpepbiBHAS (QYHKIMA, TNPOU3BOAHAS, MEpBOOOpasHasi,
OTIpe/ieNIeHHBI MHTErpall; yMEHHE HaXOAWUTh MPOU3BOJHBIE dJIEMEHTAPHBIX (YHKIUH, UCIONb3YS
CIPaBOYHBIC MAaTepUaibl; WCCIECIOBATh B NPOCTEHINMUX ciydasx (YHKIMA HAa MOHOTOHHOCTb,
HaXOAWTh HAuOOJbIIME U HAaUMEHbIIWE 3HaueHUs (QYHKIUI; CTPOUTH IpaHUKH MHOTOUIEHOB C
WCIIOJIb30BaHMEM ammapaTa MaTeMaTHYeCKOro aHaln3a; MPUMEHSTh MPOU3BOAHYIO MPH PEIICHUU
3a]a4 Ha JBM)KEHHUE; pellaTh NPaKTUKO-OPUEHTUPOBAHHBIC 33/1a4i HA HauOOJbIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

— MOHSITHSI: pallOHANbHAsT (QYHKIUS, MMOKa3aTenbHas (pyHKIHs, CTeeHHas (YHKIHUS,
norapudmudeckas QyHKIUsS, TPUTOHOMETpUYecKue PyHKIMU, 00paTHbIe (DYHKIINN; YMEHHUE CTPOUTH
rpaduKu H3ydeHHBIX QYHKIIHA, UCTIOIB30BaTh TpadUKU IPU U3YYCHHUH MTPOIIECCOB U 3aBUCUMOCTEH,
IpU PELICHUH 3aJad U3 JPYruX Y4eOHbIX MPEIMETOB M 3aJady M3 pealbHOM >KU3HU; BBIPAXKaTh
dbopMyiaMu 3aBUCUMOCTH MEXKIY BEITHUYNHAMU;

YMETh:

- pemaTh TEeKCTOBBIC 33/1a4M Pa3HBIX TUIIOB (B TOM YHCIIE HA MPOIICHTHI, TOJIM U YaCTH,
Ha JIBIKEHHUE, paboTy, CTOMMOCTb TOBApOB M YCIyT, HAJOTH, 33Ja4yd M3 O0JIaCTH YIpaBJICHUS
JUYHBIMH U CEMEWHBIMU (PMHAHCAMU); COCTABIIATH BBIPAXKCHHS, ypaBHEHUsS, HEPABEHCTBA U WX
CUCTEMBI 110 YCJIOBHIO 33/1a4H, UCCIIEI0OBATh MOTYYEHHOE PEIIeHUE U OLIEHUBATh MPaBIONOA00HOCTh
pe3ybTaTOB;



- ONEpUPOBATh MOHATUAMHU: CpeaHee apupMEeTHUYECKOe, MeauaHa, HauOojbllee U
HaMMEHbIIIee 3HAYCHHUS, Pa3Max, TUCTIEPCHs, CTAaHIaPTHOE OTKJIOHEHHE YHCIOBOTO HabOpa; yMEHHE
U3BJIEKaTh, MHTEPIPETUPOBAaTh HMH(OpPMAIMIO, NPEICTABICHHYI B TaOIMIAaX, Ha JuarpaMmax,
rpadukax, OTpaXaroIlyl0 CBOWCTBA PeaJbHBIX MPOLIECCOB U SBICHUHN; MPEACTABIATh HHPOPMALIUIO
C MOMOIIBbIO TaOIMII M JUarpaMM; HccieloBaTh CTATUCTHUYECKUE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUUECKUX METOAOB U 3JIEKTPOHHBIX;

- ONEpPUPOBATH IMOHITUSAMH: CIyYalHBIA ONBIT U CIy4alHOE COOBITHE, BEPOSTHOCTh
CJIy4aifHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C UCTIOIb30BAHUEM IPa(hUIECKUX METOJIOB;
MIPUMEHATH (POPMYJIBI CIIOKEHUSI 1 YMHOXEHUST BEPOSTHOCTEH, KOMOMHATOPHBIE (haKThl U (HOPMYJIIBI
IpU peIIeHUH 3ajay; OIEHWBATh BEPOSTHOCTH PEATbHBIX COOBITUN; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMU; YMEHUE MPUBOIUTH NPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIIMX YUCEN B IPUPOAHBIX U
OOIIeCTBEHHBIX SIBJICHUSX;

- ONEpPUPOBATH MOHATUSAMU: TOYKA, MpsAMasi, INIOCKOCThb, IPOCTPAHCTBO, ABYI'PAaHHBIN
yToJl, CKpEIIMBAIOLIHECs MPSIMbIE, TapaJlJIeIbHOCTh U MEPIEeHAUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH,
YTOJI MKy IPSMBIMH, YTOJI MEXKAY MPSIMOM U INIOCKOCTBIO, YIOJI MEX/Y IIIOCKOCTSIMU, PACCTOSIHHE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXAY MPSIMBIMH, PACCTOSHUE MEXKIY IJIOCKOCTSAMU; YMEHHE
UCIIOJIb30BaTh MIPU PEIICHUH 3aJ]ad U3y4eHHbIE (DAKTHI U TEOPEMBI INIAHUMETPHH; YMEHHE OLIEHUBATh
pa3mepbl 00BEKTOB OKPYKAOIIETO MUPA;

- ONEpUPOBATH  MOHATUSMM: MHOTOTPAHHUK, CEUEHHE MHOIOIpPaHHUKA, KYO,
napajjeNnenunes, npu3Ma, nupamuaa, GuUrypa u moBEepXHOCTh BPALICHHUS, HWINHAP, KOHYC, IIap,
cdepa, ceueHHst pUrypsl BpallleHHsl, IJIOCKOCTb, Kacaroascs chepbl, HUINHIPA, KOHYCa, IUIOalb
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHYCa, IWIMHApa, IUIOmAab cdepsl, o0beM Kyoba,
IpSAMOYTOJIBHOTO TMapajulelienuneaa, MUpaMubl, NMPU3MBblL, IWIMHApA, KOHYca, Iapa; yMEHHE
n300pakaTh MHOTOTPAaHHUKM M TOBEPXHOCTU BpAIICHUS, UX CEUYCHUS OT PYKH, C TOMOIIBIO
YEpPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CpEACTB; yYMEHHE paclo3HaBaTh CHMMETPUIO B
IPOCTPAHCTBE; YMEHHUE Paclio3HaBaTh MPABUIbHBIE MHOTOTPAHHUKH;

- ONEpPUPOBATh TOHATHSMU: JABMJKEHHE B IPOCTPAHCTBE, MOJOOHBIE (QUIYypHl B
IPOCTPAHCTBE; UCIOJIb30BaTh OTHOLICHUE TUIONIA/IeH TTOBEPXHOCTEH N 00BEMOB MOAOOHBIX (HUTYD
IIPY PELICHNN 3a7ay;

- BBIYUCIISATH T€OMETPUYECKHE BEIMYUHBI (UIMHA, yroJl, MJIoUaab, 00beM, IJIOMAIb
MIOBEPXHOCTH), UCTIOJIb3Ysl U3yUEHHBbIE (POPMYJIBI U METOABI;

- OTIEpPUPOBATH MOHATUSAMH: MPSIMOYTOJIbHAS CUCTEMa KOOPIMHAT, KOOPAMHATHI TOUYKH,
BEKTOp, KOOPAMHATBI BEKTOPA, CKAIIIPHOE TPOU3BEACHUE, YTOJ MEXy BEKTOPAaMH, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCIO; HAXOAWTh C TIOMOIIBI0 H3YyYEHHBIX (OpPMYN KOOpAMHATHI
CepeIMHbI OTPE3Ka, PACCTOSTHUE MEXy IByMs TOUKaMH;

- BBIOMpPATh MOAXOAALIMM HM3YYEHHBIM METOJ AJIsl pEIICHUs 3aJayud, Pacro3HaBaTh
MaTeMaTHuecKue (BakThl 1 MaTEMAaTUYECKUE MOJAEIN B NMPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; YMEHME IPUBOJUTH IIPUMEPbl MATEMATHYECKUX OTKPBITUM POCCUHUCKOW U MHUPOBOM
MaTeMaTU4YeCKON HAyKH;

- ONEpPUPOBATH MOHATUSAMH: palMOHANbHAs (YHKIMS, TIOKa3aTenbHas (QYHKLUS,
creneHHas (yHKius, jorapudmudeckas (QyHKIUS, TPUTOHOMETpUUYECKHE (PYHKIUH, OOpaTHBIC
(GYHKLINU; YMEHHUE CTPOUTH Tpa(UKH U3yueHHBIX (PYHKLUH, UCTIONB30BaTh TpaQUKU IPU U3YyUCHUN
IPOLIECCOB M 3aBUCUMOCTEH, NMpHU PEUICHUH 3ajJad M3 APYrHMX y4eOHbIX NMPEIMETOB M 3ahady U3
peanbHON )KU3HM; BBIpAXXaTh (OPMYJIaMU 3aBUCIMOCTH MEX]y BETMUYUHAMU;

- ONEpUPOBATH NOHATHAMM: TOKAECTBO, TOKAECTBEHHOE NMpeoO0pa3oBaHKe, ypaBHEHNE,
HEpaBEHCTBO, CHCTEMa ypaBHEHMH W HEPABEHCTB, PAaBHOCWIBHOCTh YPAaBHEHUH, HEPaBEHCTB U
CHCTEM, palOHAIbHbIC, HpPpalMOHAIbHbIEC, II0KA3aTElbHbIE, CTEMNEHHBIE, JOrapupmMuyecKue,
TPUTOHOMETPHUUYECKIE YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI; YMETh PEIIaTh YpaBHEHUS, HEpAaBEHCTBA
U CHUCTEMBbI C IOMOIIBIO PA3JIMYHBIX NPHEMOB; pellaTh ypaBHEHHs, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; NPUMEHSTh YpaBHEHHs, HEPAaBEHCTBA, MX CHCTEMBI JJIS PEIICHUS MaTeMaTHYeCKHX
3ajiay ¥ 3a]1a4 U3 Pa3IN4HbIX 00JIaCTel HAyKU U pealbHOU )KU3HH;



- CBOOOJIHO OIIEPUPOBATh MOHATUSAMU: JBI)KEHUE, TApAJLIEIbHBIN IEPEHOC, CHMMETPUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue 1moao0us, mogooHbie GUTyphl; yMETh
pacro3HaBaTh pPaBHbIE U MOAO0OHBIE (UIYpPBI, B TOM YMCJIE€ B NMPUPOJAE, UCKYCCTBE, APXUTEKTYPE;
YMETh HCIOJIb30BaTh FT€OMETPUUECKHAE OTHOLICHHUS, HAXOAUTh T€OMETPHUECKUE BEIMYUHBI (IUIMHA,
yTroJl, IJI0UIa1b, 00bEM) IPHU PEIICHUH 3a/a4 U3 IPYTUX y4eOHBIX IPEIMETOB U U3 PealIbHOM XKU3HH;

- ONEpPUPOBATH TOHATUSAMHU: pPALMOHAIbHBIC, HPpPALMOHANbHbIE, I10Ka3aTelbHBIE,
CTENEHHbIE, JJorapu(pMUIECKUE, TPUTOHOMETPUUECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- ONEepUpOBATh MOHATUSMH: MHOTOTPAHHUK, CEUEHHE MHOTOTPaHHUKA, KYO,
napajjenenunes, Ipu3Ma, nupamuaa, Gurypa U noBepXHOCTb BPALICHUS, LWINHAP, KOHYC, ILap,
cdepa, ceueHus GUTYpHI BpaIICHHS, IIIOCKOCTh, Kacaromascs chepsl, HUINHAPA, KOHYCa, TUIONIA b
IOBEPXHOCTU MHUPAMUIBI, MPHU3MBI, KOHyCa, IWIMHApa, IUIOmM@Aab cdepsl, o00beM Kyba,
OpSAMOYTOJIBHOTO TapajUleNienunea, MUpaMuabl, NMPU3MBL, IWIMHAPA, KOHYyca, Iapa; yMEHHE
n300pakaTb MHOTOTPAaHHUKU M IOBEPXHOCTU BpAIIEHUS, UX CEUYEHUS OT PYKH, C TOMOIIbIO
YEpTEe)KHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB; yMETh PACHO3HABATh CHMMETPUIO B
IPOCTPAHCTBE; YMETh PaclO3HaBaTh IPaBUIIbHbIE MHOTOI'PaHHUKH;

- OTIEpPUPOBATH MOHATUSAMH: TPSIMOYTOJIbHAS CUCTEMa KOOPIMHAT, KOOPAMHATHI TOUYKH,
BEKTOpP, KOOPAMHATBI BEKTOPA, CKAIIIPHOE TPOU3BEACHUE, YTOJ MEXy BEKTOPAMU, CyMMa BEKTOPOB,
NPOM3BEACHNUE BEKTOpa HAa YHCJIO; HAXOAWTh C TIOMOIIBI0 H3YyYEHHBIX (OPMYN KOOpAMHATHI
CepeIMHbI OTPE3Ka, PACCTOSTHUE MEXy IByMs TOUKaMH;

- ONIEpPUPOBATH MOHITUSAMH: CIyYalHBIA ONBIT M CIy4ailHOE COOBITHE, BEPOSTHOCTh
CJIy4alfHOTO COOBITHSI; YMETh BBIUUCIATh BEPOSITHOCTh C UCIOJIb30BAHUEM IpapUUECKHX METOMOB;
OPUMEHSATH (POPMYIIBI CIIOKEHUSI U YMHOXKECHUS BEPOSATHOCTEH, KOMOMHATOpHBIE (DaKThl U (HOPMYJIBI
IpU pEIIeHUM 3a7ay; OLEHUBATh BEPOSTHOCTH PEANbHBIX COOBITUH; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMU; YMEHUE MPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YUCEN B MPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSX;

- CBOOOJHO ONEpPUPOBATh MOHATUSMHU: CTENEHb C LEJIBIM II0Ka3aTeleM, KOpeHb
HaTypaJbHOM CTENEHU, CTENEHb C PAllMOHAIBHBIM I10Ka3aTelieM, CTENEHb C ACHCTBUTEIbHBIM
(BeliecTBEHHBIM) ITOKa3aTeseM, JJorapuM 4rcia, CHHYC, KOCHHYC U TAHT'€HC TPOU3BOJILHOTO YUCIIA;

- CBOOOJIHO oOmepupoBaTh TMOHATHSAMU: Tpaduk QyHKIUK, oOpaTHas QyHKIMS,
KOMITO3UIUS (PYHKIUH, THHelHas QyHKIM, KBaapaTHuHas QyHKIH, CTerneHHas (PyHKIUS ¢ IeTTbIM
IoKa3aTejaeM, TPUTOHOMETpUYECKHe (YHKLIMH, OOpaTHble TpPUIOHOMETpUYecKHe (QYHKIIMH,
nokaszarejabHas M Jorapupmuueckas (QyHKUUHU; YMETb CTPOUTH Ipaduku (yHKIMN, BBIIOIHITH
npeoOpa3zoBanus rpaduKoB PyHKIIUIA;

- UCMOJIb30BaTh TpapuKu (QYHKUUH A7 M3Y4YEHHs MPOLIECCOB M 3aBHCUMOCTEH MpHU
pelIeHNH 3aJad U3 APYruX y4eOHBIX NMPEIMETOB M W3 PeabHOM >KU3HU; BBIpAXKaTh (HOpMyJamMu
3aBHCUMOCTH MEX/y BEITUUYNHAMH;

- CBOOOJIHO ONEPUPOBATh NOHATUSAMU: YETHOCTh (DYHKIMH, IEPUOAUYHOCT (DYHKIINH,
OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb (DYHKIIMH, SKCTpeMyM (yHKIUH, HaubOosbliee u
HalMEHblIIee 3HaYeHUs! PYHKLUU Ha IPOMEKYTKE; YMETh IPOBOAUTH UCCIIEI0BaHUE QYHKIIUH;

- UCTIOJIb30BaTh CBOMCTBA U Ipaduku QyHKIUHA 175 pelIeHusl ypaBHEHH, HEPaBEHCTB
U 337a4 ¢ IapamMeTpamH; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTM MHOKECTBA pPELICHUH
yYpaBHEHHIA, HEPAaBEHCTB U MX CHCTEM;

- ONEpUPOBATh MOHATUAMHU: CpeaHee apupMEeTHUYECKoe, MeauaHa, HauOoJjblliee U
HaMMEHbIIIee 3HAUCHUS, pa3Max, TUCIePCHsl, CTAHJAPTHOE OTKJIOHEHHE YHCIOBOTO HaboPa;

- U3BJICKaTh, MHTEPIPETUPOBAaTh HMH(OPMAIMIO, NPEJCTAaBICHHYI B TaOIMIax, Ha
auarpaMmmax, rpadukax, OTpa)xarollylo CBOMCTBA pealbHbIX IMPOIECCOB U SBICHUHN; MPEACTABIATh
MH(POPMALIKIO C IOMOIIBIO TAOJINI] U IUarpaMM; UCCIIEI0BaTh CTATUCTUUYECKUE JJAHHbIE, B TOM YUCIIE
C IPUMEHEHUEM I'paUIEeCKUX METOJIOB U SJIEKTPOHHBIX CPECTB;

- yMETb ONEpUPOBaTh NOHATHAMM: TOYKa, MpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTPAaHHBIN YTOJ, CKPELIUBAIOIIUECS MPSMbIE, ApaUICIbHOCTD U MEPIEHINKYIIPHOCTD MPSMBIX U
IUIOCKOCTEH, yroJI MeX 1y IPSMBIMH, YTOJI MEXKAY IPSAMOM U INIOCKOCTBIO, YTOJI MEX]Ty INIOCKOCTSIMH,



paccTosiHue OT TOYKHM JI0 IUIOCKOCTH, PACCTOSIHUE MEXAYy IMpPSAMBIMH, PACCTOSHHUE MEXKIY
IJIOCKOCTSIMU;

- YMETh HCIIONb30BaTh IPU PpEUICHUH 3aJad H3yuyeHHble (aKThl M TEOPEMbI
IUTAaHUMETPHUH; YMEHHE OLIEHUBATh Pa3Mepbl 00HEKTOB OKPYIKAIOIIEr0 MHUPA;

- pelaTh TEeKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOLIEHTHI, T0JIM U YacTH,
Ha JBI)KEHHE, pabOTy, CTOMMOCTh TOBAapOB M YCIYT, HaJOTH, 3aJauyd M3 00JacTH YHpaBJICHUS
JUYHBIMH U CEeMEMHBIMU (PUHAHCAMHU); COCTABIISITH BBIPAKEHUS, YPABHEHHS, HEPABEHCTBA M HUX
CHCTEMBI 110 YCIIOBHIO 33/1a4H, HCCIIeI0BATh MOTYYSHHOE PELICHNE U OLIEHUBATh MTPABION0100HOCTh
Pe3yIbTaTOB;

- OTepUPOBaTh MOHATHAMH: (QYHKIUS, HeNpepbiBHAS (DYHKIUSA, MPOU3BOIHAS,
nepBooOpa3Has, ONpeeICHHbIN HHTETpall; yMETh HAaXOAUTh POU3BOAHBIE AJIEMEHTAPHBIX (PYHKIIHH,
UCTIONIB3YSl CIPABOYHBIE MAaTEpHallbl, HCCIENOBAaTh B MPOCTEUIINX CIy4asx (QYHKIUU Ha
MOHOTOHHOCTb, HaXOJUTh HAWOOJNbIINE W HAaUMEHbIIHWE 3HAYCHHsS (PYHKIMI; CTPOUTH Tpaduku
MHOT'OYJIEHOB C MCIIOJIb30BAaHUEM allllapaTa MaTEMaTHYECKOI0 aHalln3a; MPUMEHATh POU3BOJHYIO
IIpU pELICHUH 3a/1a4 Ha JBUKEHHE; pellaTh NPaKTUKO-OpUEHTHUPOBAHHBIE 33a/]Jaul Ha HauOOJIbIINE U
HAauMEHBIINE 3HAYECHUS, Ha HAX0XKI€HNE IIyTH, CKOPOCTHU U yCKOPEHUS;

- ONEepUpPOBaTh MOHATHUAMU: [BUKEHHE B IMPOCTPAHCTBE, MONO0OHBIE QUIYypHl B
IPOCTPAHCTBE; UCIOJIb30BaTh OTHOUICHNE TUIONIA/IeH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX (QUTYD
[P PELLIEHNH 3a/1a4;

- BBIUMCIISATH TE€OMETPUYECKUE BENWYUHBI (IJMHA, YTOJI, IUIOMIAa/lb, 00BEM, IJIOMIAIb
MOBEPXHOCTH ), UCIIOJIb3YS U3YUYEHHbIE (POPMYJIIBI U METO/IBI;

BIIAJICTh:

- METOJJaMH JI0KAa3aTeNbCTB, alTOPUTMAMH PELICHUS 3a/1ay; yMeHHe (GopMyJIHpoBaTh
OIIpEEIIEHUs, AKCHUOMBI U TEOPEMBI, IPUMEHSATD UX, IPOBOJIUTH JOKA3aTEIIbHBIE PACCyKIEHUS B X01€
peuieHus 3aaay.

1.4. PexomeHayemoe KOJHUYECTBO YacOB HAa OCBOCHHE MNPOrpaMmbl y4eOHOI
AMCUMUILINHBI

MaKCUMaJIbHOW yueOHOU Harpy3ku — 288 Jaca, B TOM YHCIIE:

00s13aTeNTbHOM ayIUTOPHON y4eOHOM HArpy3Kku — 276 yacoB (B TOM yucie Jieknuu 126 gaca,
npakTuueckue 3auatus 150 gacos);

CaMOCTOSITeNTbHOM paboThl — 0 Haca;

MPOMEKYTOYHOM aTTecTaunu — 12 yacos.



2. PE3YJBTATHI OCBOEHHUS YUEFHOU JJUCIIUTLIIMHBI

[IpumeHeHne MaHHON TPOTrpaMMBbI HAINPABIECHO Ha (DOPMUPOBAHHE SJIEMEHTOB OCHOBHBIX
BUJIOB TPO(ECCHOHATBLHON NIEATEIHHOCTH B YaCTH OCBOEHHS COOTBeTCTByrImux obmmx (OK) u
npodeccuonanbHbIX KomneTeHui (I1K):

Kon HaumeHoBaHue pe3yJibTaTa 00y4eHHs
OK 01 BriGupaTh criocoOsI perieHus 3a1a4d npodeccHoHaIbHOM AeSITEIBHOCTH,
IMPUMCHUTCIILHO K PA3JIMYHBIM KOHTCKCTAM.
OK 02 OcyiecTBIATh MOUCK, AaHATIU3 U UHTEPIIPEeTaLnio HH(OpMaLUY, HEOOXOAUMOM /st
BBINOJIHEHUS 33124 PO ECCHOHATILHON IS TEIIbHOCTH.
[InanupoBaTh U peain30BbIBaTH COOCTBEHHOE MTPO(HECCHOHATEHOE U TUYHOCTHOE

OK 03
pa3BHTHE.

OK 04 PaboTaTh B KO/UIEKTHBE U KOMaH 1€, Y)(PEKTUBHO B3aUMOICHCTBOBATH C KOJIETaMH,
PYKOBOJICTBOM, KIMEHTAMH.

OK 05 OCyIIeCTBIIATh YCTHYIO U TUCHMEHHYIO KOMMYHHUKAITIO HA TOCYIaPCTBEHHOM SI3BIKE

C y4eToM 0cOOEHHOCTEH COIMATIBHOTO M KYJIBTYPHOTO KOHTEKCTA.

[IposABIATH IpaXk/1aHCKO-NATPUOTUYECKYIO TTO3UIIHIO, IEMOHCTPUPOBATH OCO3HAHHOE
OK 06 MOBEJICHHE HAa OCHOBE TPAAULIMOHHBIX O0IIECUYETOBEYECKUX IEHHOCTEH, TPUMEHSTh
CTaHJIapThl aHTUKOPPYILIMOHHOTO OBE/ICHHUS.

ConeiicTBOBaTh COXPAHEHHUIO OKPYIKAIOIIEH CPEebl, PECYPCOCOEpPEKEHHTO,

3¢ hEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUSX.

OK 07




3. CTPYKTYPA U COJAEP)KAHUE YYEBHOW JUCHUTIINHBI

3.1. O0beM y4yeOHOM TMCHUIIMHBI U BUbI Y4eOHO# padoThI

Buj yueOHoi padoThl O0bem B yacax
MakcumasibHasi ydeOHasi HArpy3Ka 288
Obs3atenbHas ayIUTOpHAs ydeOHasi Harpys3Ka (Bcero) 288
B TOM YHCJIE:
TEOPETUIECKOE 00yUCHUE 22
IPAKTUYECKHE 3aHSITHSI 266
CamocrosiTenpHas pabora 0
IIpoMeskyTOUHasI aTTeCTALUSA

MPOBOJIUTCS B JOpMeE 3aueTa ¢ OIICHKOHN B 3 ceMecTpe, FK3aMeHa BO 2 U 4 cemecTpax




3.2. TemaTnyeckuii IVIaH U coAepKaHUE Y4eOHOM TUCHUTIIINHBI

O1.01.04 <MATEMATHUKA»

HaumenoBaHue Conep:xaHue yueOHOro Marepuasa (0CHOBHOE H NMPOodeccuoHATILHO-OPUEHTUPOBAHHOE), O6bem | @opmupyembie
pa3iesioB U TeM JadopaTopHble U MPAKTHYECKUE 3aHATHS, TPUKJIATHON MOAYJIb (MIPU HAJIUYNH) 4acoB KOMIIeTEHIIH
1 2 3 4
OcHOBHOE cofepkaHue
Pazpean 1.
IloBTOpEHME Kypca 16
MaTeMaTUKHU
OCHOBHOM LIKOJIbI
Copepxanne yueOHOTO MaTepuala
Tewma 1.1. Llens u Ilenp u 3a7aun MATEMAaTUKH IPY OCBOCHUHM CIICIMATLHOCTH. ba3oBbie 3HAHUS M YMEHUS [0 MaTeMaTHKE B
3a7ja4i MaTCMaTHKH podeCcCHOHaTBLHON U B IIOBCEIHEBHOM NeATeILHOCTH. JIeHCTBHUS Ha MTOJI0KUTEITHPHBIMA U 4
Ipr OCBOCHHN OTPHIATEIbHBIMU YHUCIIAMH, C OOBIKHOBCHHBIMH M JCCATUYHBIMHU IpO0sMH. JICHCTBUSA CO CTCIICHIMH,
cHenuanbHOCTH. Yucna (hOopMyJIBI COKPAIIEHHOTO YMHOKEHHSI.
Y BBIYMCIICHUSA
IIpakTrHueckue 3aHsATUsA: -
Copepxanne yueOHOTO MaTepuana
Tema 1.2. IporeHTHBIC p y p _ _ OK 01, OK 02,
BBIAHCICHIS IIpocTsie MpOIEHTHI, pa3Hble CIOCOObI X BRIYHCICHUS. JIMHEeHHbIE, KBapaTHBIE, IPOOHO-THHEHHBIC 4 OK 03, OK 04,
VpaBHeHNUs 1 YpaBHEHUS U HEPABEHCTBA. OK 05, OK 06
IIpakTuueckue 3aHATHUS:
HEpaBEHCTBA N . 2
1. JluneliHbIC, KBapaTHBIC, IPOOHO-TMHEHHBIC YPAaBHCHHMS M HEPABESHCTBRA.
IIpogeccuonanvro-opuenmupogannoe codepicanue
Tema 1.3. IlponieHTHBIE pogp P P P 4
[IpocTsie 1 crokHBIE MPOIEHTHI. [IpolieHTHBIE BRIYNCIEHHS B MPO(hecCHOHATBHBIX 3a/1a9ax
BBIYMCIICHUS B
IIpakTuueckue 3aHATHUS:
mpoheCcCHOHAIBHBIX
saauax 2. IIpocThie U CIOXKHBIC MIPOLICHTHI. 4
3. IporieHTHBIEC BRIYUCIICHUS B MPO(DECCHOHATBHBIX 3a/1a4aX.
Coneprxkanne y9eOHOTO MaTepraia 4
Tewma 1.4. Pemienne Brrunciiennst u npeobpa3oBanusl. YpaBHEHHUs M HepaBeHCTBA. ['eoMeTpHs Ha MIIOCKOCTH.
3a/1ay. IIpakTuueckue 3aHATHUS: )
4. IlpoBepounas paborta. YpaBHCHHS U HEPaBEHCTBA.
Paznen 2. Ctenenu u
kopHu. CTenenHas
noﬁa:aaTeanaﬂ 7 ’ 42 OK 01, OK 02,
Jorapudpmuyeckas OK 03, OK 05,
OK 07
pyHknun
Copepxanne yueOHOTO MaTepuala 4




Tema 2.1. Crenennas
(dhyHKIHSI, ee CBOKMCTBRA.
[IpeobpazoBanne
BBIPAXCHHI C KOPHIMU
n-oil cTeneHu

TToHsATHE KOPHS N-0ii CTEIIEHH U3 JIeHCTBUTENBHOTO urcia. DYHKIMH y = /X UX cBoiicTBa U rpaduKH.
CBoiicTBa KOpHsI n-oii cTeneHu. [IpeoOpazoBanne HppallMOHAILHBIX BBIPAXKCHUH.

IIpakTrueckue 3aHATHUS:
5. IlpeoOpa3oBanre UppaIOHAIbHBIX BhIPAKCHUH.

Tema 2.2. CpoiicTBa
CTEIICHU C
paIOHAIBHEIM H
JIEUCTBUTEILHBIM
MOKa3aTeJIsIMU

Conepxkanne y9eOHOTO MaTepraia

[ToHsATHE CTENEHN ¢ paIOHANILHBIM MoKa3areneM. CteneHHble GYHKIIMU, UX CBOWCTBA U rpaduKy.

IIpakTrHueckue 3aHsATUsA:
6. CtenienHble PyHKIHMH, UX CBOICTBA U IpadUKH.

Tema 2.3. Pemienne

Copepxanne yueOHOTO MaTepuala

PaBHOCHUIBEHOCTD HppalvuOHAJIBHBIX ypaBHeHHfI. MCTOI[I:I HX PCHICHUS.

HPPALMOHATBHBIX
N IIpakTrHueckue 3aHsATUsA:

ypaBHEHUH N

7. PenieHue uppalnyoHaIbHbIX YPaBHEHUM.

Copepxanne yueOHOTO MaTepuaa
Tewma 2.4. CreneHs ¢ JelCTBUTEIBHBIM TOKa3aTeneM. OnpeneneHue moKa3areinbHOl (YHKINH U €€ CBOWCTBA.
ITokazarenbHas [IpuMeHeHnEM TOKa3aTeabHON (YHKIMH. PellleHne moka3aTebHbIX YPaBHEHUI METOIOM YPaBHUBaHUS
(GyHKIMS, ee CBOWCTBA. | MOKa3aTelicii, METOIOM BBEICHHS HOBOM MEPEeMEHHON, (DYHKIIMOHAIbHO-Tpa)IeCKUM MeToI0M. PerieHne
[TokazaTenbHble MTOKa3aTEJIbHBIX HEPABEHCTB.
YpaBHEHHUS U IIpakTuueckue 3aHATHUS:
HEpaBEHCTBA 8. Pemenne mokazaTenbHBIX YPaBHCHHM.

9. Pemenne noxasaTenbHbIX YPaBHEHUH.

Tema 2.5. Jlorapupm
yuciia. CBOUCTBa

Copepxanne yueOHOTO MaTepuana

Jlorapudm uncna. Cotictsa norapudmos. Onepanusi J0rapupMUPOBAHHSL.

IIpakTrHueckue 3aHsATUsA:

smorapuMoB
pud 10. Jlorapudwm gncna.
Copepxanne yueOHOTO MaTepuala
Tema 2.6 Jlorapudmuyeckas GyHkuus u ee coiictBa. [lonstue norapudmudeckoro ypasHeHus. Onepanus
Tora H (1)'Muqe01<a;1 MOTEHIIUPOBaHUs. TpH OCHOBHBIX METO/A PELICHUS Jorapu(MUIECKUX YpaBHEHUH: (DYHKIIMOHATIBHO-
P o rpaduyeckuii, METO/1 IOTCHIIMPOBAHMUS, METO BBEICHHUS HOBOM IepeMeHHOM. Jlorapupmudeckue
(dbyHKIHSI, ee CBOKCTBRA.
HEpaBEHCTBA.
Jlorapudmuaeckme
[IpakTudeckue 3aHATHS:
YpaBHEHHUS, . N
HEDABCHCTEA 11. Pemenue norapuMuIecKuX ypaBHECHHA METOOM ITOTCHITUPOBAHUS, METOJIOM BBEIICHUS HOBOM
MEPEMEHHOM.
12. Pemrenue morapuMUYECKUX ypaBHEHUH (PYHKIIMOHATHHO-TPAPUISCKUM METOOM.
IIpogheccuonanvro-opuenmupogantoe cooepiicanue
Tewma 6.7 Jlorapudmsl B pog 4 P P

MIpUpOAC U TCXHUKEC

[Ipumenenue norapudma. Jlorapubmudeckas cuupajib B npupoje. Ee MaTeMaTHyecKue CBONCTRA.

TIpakTHyecKue 3aHsITUs:
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13. [IpumeHenue norapudma.
14. JlorapudMbI B IPUPOJE B TEXHUKE.

Tema 6.8 Crenennas,

Coneprxkanne y9eOHOTO MaTepraia

nokasarejbHas u CreneHHasi, nokas3aTesabHas U Jiorapupmudeckas QyHKINH. 2

JorapupmMuyeckas [IpakTruyeckue 3aHATHUS: )

byHKIIN 15. Iposepounast pabora. CrenieHHas, MoKa3arelibHas 1 Jiorapuhmudeckas QyHKINH.

Paznen 3. [Ipsimbie u

MJIOCKOCTH B

NPOCTPAHCTBE. 2

Koopaunatsl u

BEKTOPHI B

NMPOCTPAHCTBE.

Tema 3.1. OcHOBHBIC Coneprxanne yae0HOTO MaTepraa

TTOHATHUS IIpenmeTt crepeomeTprun. OCHOBHBIC MMOHATHSA (TOUYKA, TIPsIMas, INTIOCKOCTH, MPOCTPaHCTBO). OCHOBHEIE )

CTEPEOMETPHH. aKCHOMBI cTepeoMeTpuu. [lepecekaromuecs, mapaiedbHbIe U CKPEIIUBAIOIINECS IPSMBIC. YTOI MEKIY

Pacnonoxenue npsIMBIMHU B nipocTpancTie. [lepnennukynsipHocTs npsiMbix. OCHOBHBIE IPOCTPaHCTBEHHBIE (PUTYPBIL.

HPSIMBIX U INIOCKOCTEN | [IpakTHUYeCKUE 3aHATHS: -
Coneprxkanne y9eOHOTO MaTepraia

Tema 3.2. ITapamtensHbIe IpssMas 1 TwIockocTh. Onpenencuue. [Ipu3nak. CBoiicTBa.

[TapannensHOCTH [TapannensHble wiockoctu. Onpenenenue. Ilpuznak. CBoiicTBa. 4

NpAMBIX, TIPSMOH U Tetpasap u ero anemenTsl. [lapannenenumnen u ero 3meMeHTs. CBOMCTBA POTHUBOTIOIOKHEIX TPAHEH U

IJIOCKOCTH, JIraronajnei napamienenumnena. IloctpoeHre OCHOBHBIX CeUSHUHN OK 01, OK 03,

IJIOCKOCTEN [IpakTiueckue 3aHATH: ’ OK 04, OK 07
16. IlocTpoeHne ceueHni B MapajjiesICnuIesie.

Tema 3.3. Copeprxkanne yae0HOTO MaTepraia

Iepnennukynsaprocts | [lepnenaukyispHble mpsiMbie. [lapamienbHbie IpsMble, TEPIeHIUKYISPHBIE K mIockocTu. [Tpu3Hak 2

MPSAMBIX, IPSIMOH U NEePICHIUKYISIPHOCTH MPSIMOH U TMIIIOCKOCTH

TJIOCKOCTH,

ocKoCTel [IpakTruyeckue 3aHATHUS: -

T 34 Coneprxanne y9eOHOTO MaTepraia

H?I/)Iie}'lz[‘ymynﬂp " [lepnenaukynsap u HakJIOHHas. Teopema 0 Tpex NEPNEeHANKYJIAPax. Yol MEeXAY NPIMOH U TNIOCKOCTBIO. 4
Yron Mexxay miaockocTsmu. [lepneHuKysipHble MIOCKOCTH. PaccTosiHUS B IPOCTPaHCTBE

HakioHHas. Teopema o

TPEX TICPICHIHKYIApaX IIpakTHueckue 3aHATUS: )
17. IlepnenauKyJisap ¥ HaKJIOHHAsA. TeopeMa o TpeX MepHeHINKYIIIpax.

Tema 3.5. Koopumars: Copnepxanne ydeOHOTO MaTepuaa
JexapToBbl KOOPIMHATEI B MPOCTpaHCTBE. BekToph! B ipocTpancTBe. CliojkeHHE U BEHIUNTAHUE BEKTOPOB. 2

U BEKTOPHI B
MIPOCTPAHCTBE

YMHOKeHHe BeKTopa Ha uncio. CKajsipHOe Mpou3BeicHre BeKTopoB. IIpocreiimme 3aqaun B KOOpAXHATaX

TIpakTHyuecKue 3aHsITUs:
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Ipogheccuonanvro-opuenmuposannoe cooepaicanue

BzaumHoe pacnonoxeHue NpsaMbIX B pocTpaHcTie. [lapanienbHOCTh IPSMOM U TIIIOCKOCTH,

Tewma 3.6. Tpsibic 1 NapasuieibHOCTh TUIOCKOCTEHN, MEPIIEHIUKYIIAPHOCTD IJIOCKOCTEH. PacmonoxeHne NpsaMbIX U MIIOCKOCTEN B 6
OCKOCTH B OKpYKaroIeM MHUpe (IPUpoJie, apXUTEKType, TEXHUKE). PellieHre npakTHKO-OPUEHTHPOBAaHHBIX 3a/1a4.
T —— [IpakTudeckue 3aHATHS:
18. IIpssMBIe U IITIOCKOCTH B MMPAKTHYECKUX 3aavax. 6
19. PacrionoxeHue IpsMBIX U ITIOCKOCTEH B OKPYKAIOIIEM MEpE.
20. PenieHne npakTHKO-OPUEHTUPOBAHHBIX 3a/1a4.
Tema 3.7 Pemenue Copepxanne yueOHOTO MaTepuana
3anay. [Ipsimble u Pacrionoxenne mpsSMBIX ¥ IDIOCKOCTEH B IPOCTpaHCTBe. [leprneHauKyIIpHOCTh U TapalIeIbHOCTD MPSIMBIX )
TJIOCKOCTH, U TUTOCKOCTEH. [lekapTOBBI KOOPJAMHATHI B MTPOCTpaHCTBE. BekTopsl B mpocTpancTBe. CloXeHNE U
KOOPJIMHATHI U BEIUMTaHNE BEKTOPOB. Y MHOKECHHUE BeKTopa Ha yrciio. KoopauHaTsl BeKTopa
BEKTOPHI B [IpakTndeckue 3aHATHUS: D)
MIPOCTPAHCTBE 21. [Ipoepounast pabora. [IpsMbie U MIIOCKOCTH, KOOPIUHATHI U BEKTOPHI B IPOCTPAHCTBE
Pa3zpnen 4. OcHoBBI
TPUTOHOMETPHH. 50
Tpuronomerpuyeckue
dyHKuMH
T 41 Copepxanne yueOHOTO MaTepuala
Tghp/:?orl'oﬁeTpnqecme Pamuannast Mmepa yria. [ToBopoT ToUku BOKpYT Hadana koopAauHat. OnpeencHue CHHyca, KOCUHYca, 8
F— TaHTE€HCA M KOTAHTEHCA. 3HAKU CHHYyCa, KOCUHYCa, TAHT€HCA M KOTAHTEHCAa 110 YeTBEPTSAM. 3aBUCUMOCTD
MEXJIy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJTHOT'O M TOTO K€ yIJIa.
MIPOM3BOJIBHOTO YTJIa,
wena [IpakTudeckue 3aHATHS: )
22. 3aBHCHMOCTh MEXK]Ty CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJTHOTO M TOTO K€ YIJIa.
Coneprxkanne yaeOHOTO MaTepraa OK 01. OK 02
L2 L2 b b
Tema 4.2. OCHOBHbIC Tpuronomerpudeckue ToxaecTsa. [I[peodpa3oBaHus MPOCTEHITNX TPUTOHOMETPHUECKUX BBIPAKEHHH. 8 OK 03, OK 04,
CuHyC, KOCUHYC, TAHT€HC U KOTAHTCHC YTJIOB (L U - O
TPUTOHOMETPUYECKHUE OK 05
TOXIECTBA [IpakTudeckue 3aHATHS:
23. OCHOBHBIC TPUTOHOMETPHUYECKHE TOXKICCTBA. 4
24. TIpeoOpa3oBaHus IPOCTCHIITUX TPUTOHOMETPHUECKUX BBIPAIKCHHIM.
Copepxanne yueOHOTO MaTepuaa
O0nacTh OTpe/IeNICHUs] 1 MHOXKECTBO 3HAUCHUH TPUTOHOMETPUIECKUX (yHKIHA., YETHOCTH, HEYETHOCTB,
Tewma 4.3. MEPUOAMYHOCTh TPUrOHOMEeTpHUYeCKUX QyHKIMi. CBolicTBa ¥ rpaduku QYHKIHUH Yy =COS X, y =sin X, y = 10
TpuroHomerpuueckue | tg X, y = ctg x. Cxxarue u pacTsbkeHHe rpagukoB Tpuronomerpudeckux Gynkmumid. [IpeodpazoBanue
(yHKIUY, UX CBOMCTBA | Tpa)MKOB TPUTOHOMETPUUYCCKUX (DYHKITHIA.
u rpaduku [IpakTudeckue 3aHATHS:
25. CpoiicTBa 1 rpaduKu GYHKIHUH y = COS X. 8

26. CpoticTBa U rpaduku QyHKIHMH y = sin X.
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27. CoiicTBa u rpadukn QyHKIHH y = tg X.
28. CpoiicTBa U rpaKy PYHKIUN y = Ctg X.

Coneprxkanne y9eOHOTO MaTepraia

" 8
Tema 4.4. OOpatHbIe OO6partHbie TpUronomerpudeckue QyHkun. Mx cBoiicTBa u rpaduKH.
TpUrOHOMETpUYecKue | [IpakTHUeCKUE 3aHATHS:
bysKIIT 29. O6paTHbBIE TPUTOHOMETPHICCKUE (PYHKITHH. 4

30. CpoiicTBa U rpaMKH OOPATHBIX TPUTOHOMETPUIECKHUX (DYHKIIHA.

Copepxanne yueOHOTO MaTepuaa
YpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. PernieHne TpuroHoMeTpryecKux
YpaBHEHUH OCHOBHBIX TUIIOB: IIPOCTEHIIIHE TPUTOHOMETPUICCKHE YPABHEHUSI, CBOISIIITUECS K 10

Tema 4.5.
KBaJIPaTHBIM., PelIaeMble Pa3IOKEHNEM Ha MHOKHUTEIIH, OJHOPOIHBIE.
TpuronomeTrpudeckue N
IIpocTeiiine TPUrOHOMETPUUECKHUE HEPABEHCTBA
YpaBHEHHUS U
IIpakTuueckue 3aHATHUS:
HEPaBEHCTBA

31. Pemenue npocTeHnX TPUTOHOMETPUYECKHX YPAaBHEHHH, CBOISIIMECS K KBaJPATHBIM.
32. Pemenue TpUrOHOMETPHUECKUX YPaBHEHHH, PEIIaeMbIX Pa3IoKeHUEM Ha MHOKHUTEIIH.
33. Pemienue ogHOPOAHBIX TPUTOHOMETPHUUECKHUX YPAaBHEHUH.

Conepxanne yaeOHOTO MaTepraia
[IpeobpazoBaHne TPUTOHOMETPUICCKUX BhIPAKCHUN. PellieHue TPUrOHOMETPUYECKUX YPaBHEHUH U 6
HEPABEHCTB B TOM YHCJIC C UCIIOIH30BAHUEM CBOWCTB (hYHKITHIA

Tema 4.6. Pemenue
3aga4d. OCHOBEI

,TrpHFOHOMeTpHH' [IpakTudeckue 3aHATHS:

PUTOHOMETPHUYECKUE N

— 34, PemeHue TPUTOHOMETPUYCCKUX YPAaBHEHHIA. 4
35. IlpoBepouHas pabora. OCHOBBI TPUTOHOMETPHH.

Paspean 5.

IIpousBoanas n 58

nepBooopasHas

dyHkuMu
Copepxanne yueOHOTO MaTepuala

Tema 5.1. Tlorstue [Ipupamenue aprymenta. [Ipupanienne pyHknuu. 3agadu, MPUBOJIAIINE K MMOHITHIO TPOU3BOIHOMN. 8

OnpeesieHre MPOU3BOTHON. ANITOPUTM OTBICKAHUS IPOU3BOAHOM. DopMyIibl iud hepeHIMpoBaHUsL.

TIPOU3BOAHOM. Tpasia A hepeHIpoBaHms OK 01, OK 03,
DopMyITHI U TIPaBHIIA Hp A PCHL p - OK 04, OK 06,
- PaKTUYECKUE 3aHATHUS: OK 07

36. ®opmynsl auddepeHuupoBaHusl. 4
37. IlpaBuna quddepeHITupoBaHMsL.

Coneprxkanne y9eOHOTO MaTepraia

Tema 5.2. ITouasTHE O

HEINPEPBIBHOCTH . . N
bynkm, Meto [MonsTne HenpepriBHOM (yHKIMU. CBOlicTBa HePephIBHON QyHKINH. CBSA3b MEKIAY HEMIPEPHIBHOCTHIO U 8
I/I}}IITepBaJI'OB TG PepeHINPYEeMOCThI0 (PYHKITUH B TOUKE. AJITOPUTM PEIICHHUs HEPABESHCTB METOJIOM HHTEPBAIOB
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[IpakTudeckue 3aHATHS:
38. CBolicTBa HETIPEPHIBHOMN (YHKITHH.
39. MeTo1 HHTEPBAJIOB.

Tema 5.3.
I'eomeTpuyeckuii u
(bm3udecKuit CMBICTT

Copepxanne yueOHOTO MaTepuala

I'eoMeTpryeckuii CMBICT MPOU3BOTHON (PYHKIHH — YIIIOBON KO3 (HUIIMEHT KacaTeIbHOM K rpaduKy
GbyHKIMK B TOYKE. Y paBHEHHE KacaTellbHOM K TpaduKy QyHKIIMU. AJITOPUTM COCTABJICHUS ypaBHEHHUS
KacaTeJIbHOH K rpaduky dyHkimn y=f(x).

MPOU3BOJHOMN [IpakTruyeckue 3aHATHUS:
40. AIropuT™M COCTaBIICHHsI YPaBHEHHsI KacaTelbHOH K rpaduky GyHKuuu y=f(x).
Coneprxkanne y9eOHOTO MaTepraia
Tewma 5.4. Bospacranue u yObiBaHue GyHKIIMN, COOTBETCTBHE BO3PACTAHUS U YObIBaHUS (DYHKIIMU 3HAKY
MOHOTOHHOCTB NPOU3BOAHOM. 3ajaui HA MAKCUMYM M MUHAMYM. AJITOPUTM UCCIIEIOBaHUS QYHKIMU U TOCTPOCHHUS €€
dbyukmum. Todku rpaduKa ¢ TOMOIIBLIO MPOU3BOTHOM.
JKCTpeMyMa [IpakTudeckue 3aHATHUS:
41. AnropuT™m uccuenoBanus QyHKIMK M IOCTPOCHHUS ee TpaduKa ¢ MOMOIIBIO0 IPOU3BOAHOM
Tema 5.5. Copnepxanne yueOHOTO MaTepuaa
UccnenoBanne HUccnepoBanne GyHKIIMH HA MOHOTOHHOCTD M ITOCTPOCHUE IPaduKOB
dbyHKIHA 1 IIpakTrHueckue 3aHsATUsA:

MOCTPOCHUE TPauKOB

42. HccnenoBanne QyHKIMN U IOCTPOCHHE TPaUKOB.

Tewma 5.6. HaubomnbImee
Y HauMeHbIIIee
3HaYCHUS (PyHKITIH

Copepxanne yueOHOTO MaTepuala

Haxoxaenne HaHOOJBIIETO U HANMEHBIICTO 3HAUCHUN (byHKLIPIﬁ, IMOCTPOCHUC Fpa(l)I/IKOB C
HMCIIOJIb30BAHMEM allraparta MaTCMaTU4YCCKOTI0 aHaJIM3a.

IIpakTrHueckue 3aHsATUsA:
43. Haubospliee 1 HaMeHbILee 3HAYCHUS PYHKIHH.

Tewma 5.7. Haxoxnenue
OINTHUMAJILHOTO
pe3yibTaTa ¢
IIOMOIIILIO
MPOU3BOIHON B
MIPAKTHYSCKHUX 3aJ1adax

Ipogheccuonanvro-opuenmuposannoe cooepaicanue

Hanmenspmiee n HanOoJbITee 3HAaYCHUE (DYHKITIH

[IpakTudeckue 3aHATHS:
44-46. HaxoxxieHHE ONITUMAILHOTO pe3yJIbTaTa ¢ IIOMOIIBIO IPOU3BOTHOM B MPAKTHUECKUX 3a1adax.

Tema 5.8.
[TeprooOpasHas
dbyuxmmn. [Ipasuna
HaXOXKICHUS
NepBOOOPa3HBIX

Copepxanne yueOHOTO MaTepuala

O3HaKOMJICHHE C MIOHATHEM UHTETpalia u epBooOpa3Hoi as ¢pyHkimu y=f(x). Penenue 3a1a4 Ha CBs3b
MepPBOOOPa3HOM U €€ MPON3BOAHOM, BRIYHCICHHE IIEpBOOOpa3HOM a1 JanHo# GyHKIuK. Tadmuma Gopmyn
JUTS. HAXOXJICHUsI ITepBo00pa3HbIX. M3ydueHne npaBuiia BEIYUCICHHS TIEPBOOOPA3HOM

[IpakTruyeckue 3aHATHUS:
47. IlepBooOpazHasi pyHKIHU.
48. IIpaBuia HaX0XKICHHSI TIEPBOOOPA3HBIX.

Coneprxkanne y9eOHOTO MaTepraia
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Tema 5.9. ITnomans
KPUBOJIMHENHON
tpanenuu. ®opmyna
Herorona — Jleiibuuria

3ajauu, IPUBOIAIINE K TOHATHUIO ONPEACICHHOTO HHTErpaia — O BHIYUCICHUH TUIOMAAN KPUBOJIUHEHHOM
Tpaneuuu. [lousTue onpeaenéHHoro uarerpaia. ['eomeTpudeckuii U GU3NIESCKUIA CMBICIT OIIPEICICHHOTO
unterpana. ®opmyna Hetorona — Jleiibauma. Pemenue 3a1aq Ha MpUMEHEHUE HHTETPANIA TSI BEIYUCIICHIS
(hM3MYECKUX BEITUYMH U IIONIaaeH

HpaKTI/I‘-IeCKI/Ie 3aHATHA:

49. Penenue 3a/1a4 Ha MpUMEHEHUE WHTETpaJIa JIJIsl BRIYUCIICHHS (DU3NUECKUX BEUYMH M TUIOMAJIEH. 2
Coneprxkanne y9eOHOTO MaTepraia
Tema 5.10. Pemenue ®opmyiel ¥ npasuia auddepennuposanus. VccnenoBanne QyHKIHA C TOMOIIBIO TPOU3BOIHOM. 4
3agad. [IpousBogHast u | HanbGonblee 1 HauMeHbIee 3HAYCHUS (PYHKIIH.
repBooOpasHas Brrancienne nepsoobpasHoii. [IpuMeHeHne mepBooOpa3Hoi
(byHKIHIH. [IpakTudeckue 3aHATHS: )
50. ITpoBepounas padota. [lpousBoanas 1 nepsoodpazHasi QyHKIHU.
Paznex 6.
MHoOrorpaHHUKH U 50
TeJia BpalleHus
Conepxanne yueOHOTO MaTepuana
Tema 6.1. Tipnsma, [Ipu3ma (HakIOHHAS, TIpsIMas, HpaBI/IJIbea}I) u e€ anmeMenTsl. [Tapamenenunen. CBolicTBa MPSAMOYTOJIBHOTO 12
napauienenunena. Kyo. [Tupamuna u e€ anemenTsl. [IpaBmibHas mupaMuaa
napaenenumnes, Kyo, -
- [IpakTudeckue 3aHATHS:
CeUCHMS 51. Ilpusma, mapamienenurnes, Ky0, MIpaMuIa U UX CCUCHUS. 6
52. TlocTpoeHue ceueHuil B pu3Me, napauieenuneae, Kyoe.
53. IlocTpoeHNe cEUECHNUH B TUPAMHJIE.
Copepxanne yueOHOTO MaTepuala
Town 2. M | ot onep et siorpamason, oo soubutns o aien e | 10| orcon ok s
MHOT'OTPaHHUKH B 2 2 - - OK 06, OK 07
- IIpakTrHueckue 3aHsATUsA:
54. BeruucieHue 31eMEHTOB MHOTOTPaHHUKOB. 4
55. IlpaBuiibHBIC MHOTOTPAHHUKHU B KU3HH.
IIpogeccuonanvro-opuenmupogannoe codepicanue
Hummaap, konyc, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOTO IIWITHH/PA, IPSIMOTO KPYTOBOTO
Tema 6.3. Llunnp, KoHyca. M300paxxenue Tein BpaiieHus Ha miockoctu. [Ipencrasienue 06 yceuénHom konyce. CeueHuns 4
. — KOHyca (IapajuieIbHOe OCHOBAHUIO U MpoXxozisiee Yepe3 BEPINMHY ), CCUCHUS MWIHH/PA (TTapajuIeIbHO ’
ceueHIs TIEPIEHANKYJIISIPHO OCH), CEUEHUsX Iapa. Pa3BépTka mummHIapa U KOHyca
IIpakTrHueckue 3aHsATUsA:
56. N300paxxeHne Ten BpalleHUs! Ha TNIOCKOCTH. 4
57. lunuHap, KOHYC, IIap U UX CEYEHUs
Coneprxkanne yaeOHOTO MaTepraa 10
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Tema 6.4. O0bemMBbI U
IO
MOBEPXHOCTEN TeN

O0beM npsiMoyroiibHOTO Mapasuienenureaa. OobeM Kyda. OObeMbI IPAMOi MPU3MBI U IIHITMHAPA. OOBEMBI
nupamMuasl 1 Konyca. O0bseM mapa

IIpakTrHueckue 3aHsATUsA:
58. O6wvem mpsaMoyrospHOTro Napamienenunena. Oovem Kyoa.

. 6
59. O6BeMBI PSAMOI IPU3MBI U LTUITHUHAPA.
60. O0beMBI THUpaMuIbl ¥ KoHyca. O0beM mapa.
Ipogheccuonanvro-opuenmupogantoe cooepaicanue (Cooepicaniie NPUKIAOH020 MOOY/Is)
[MoHsATHE O CUMMETPHH B MPOCTPAHCTBE (LIEHTPATIbHAS, OCEBAsI, 3ePKaIbHAs). 4
Tema 6.5. ITpumepsl O6o61eHNe peICTABIeH I 0 MPAaBUIBHEIX MHOTOTPaHHUKAX (TeTpadp, KyO, OKTadp, JoaeKadp,
CUMMCTpUH B ukocadp). [lpumepbl cuMMeTpuil B Ipodeccu.
npodeccnn [IpakTudeckue 3aHATHS:
61. [loHsTHE O CHMMETPHUH B IIPOCTPAHCTBE. 4
62. O000IICHHE MTPEJICTABICHUH O MPaBUIHHBIX MHOTOTPAHHHKAX.
Copepxanne yueOHOTO MaTepuana 10
Tema 6.6. Pemrenie OO0BEMBI U TUIONIA/U MTOBEPXHOCTH MHOTOIPAaHHUKOB M TEJI BPAICHUSI.
3ajady. MHOFOI’paHHI/IKI/I HpaKTI/I‘-IeCKI/IC 3aHATHA:
¥ TeJa BPAICHHUS 63. Pemenue 3a1a4. MHOTOTpaHHUKH U TEJTa BPaICHUS. 6
64. Pemenue 3a1a4. MHOTOTpaHHUKH U TEJTa BPaICHUS.
65. IIpoBepouHast pabota. MHOTOrpaHHHKH U Tella BPALICHHSL.
Paznen 7. DneMeHTHI
Teopuu Bep0ﬂTHOCjeﬁ 38
H MaTeMaTH4eCKoi
CTATUCTUKH
Tema 7.1. CoObiTHE, Conepxkanne y9eOHOTO MaTepraia
BEPOATHOCTH COOBITUs. | COBMECTHBIE M HECOBMECTHBIC COOBITHS. T€OpeMbl O BEPOSITHOCTUA CYMMEI COOBITHIA. Y CITIOBHAS 8
Crnoxenue u BEPOSATHOCTh. 3aBUCHUMBIC U HE3aBUCHMBIE COOBITHI. TeopeMbl 0 BEpOSTHOCTH NMPOU3BEICHUS COOBITHI
YMHOKEHHE ITpaKTHYECKUE 3aHATHS: 5 OK 02, OK 03,
BEPOATHOCTEN 66. CoObITHE, BEpOSITHOCTD COOBITHSI. OK 05
Tlpogheccuonanvro-opuenmuposantoe codepaicanue (codepacanue npuKiadHo20 Mooyis)
OTHOCHUTEINIbHAS 4YaCTOTa COOBITHS, CBOUCTBO €€ YCTOMYMBOCTH. CTaTUCTUYECKOE OTPE/ICIICHIE 8
Tema 7.2. BepositTHOCTh | BepossTHOCTH. OIIEHKAa BEPOSTHOCTH COOBITHS.
B IpO(eCCUOHANBHBIX | [IpakTHYECKUE 3aHATHS:
3agadyax 67. OTHOCUTENBHAS YACTOTA COOBITHSI, CBOMCTBO €€ YCTONYUBOCTH. ]

68. CraTucTHYeCcKOe ONpeeIICHIe BEPOSTHOCTH.
69. O1ieHKa BEepOSITHOCTH COOBITHSI.
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70. BeposiTHOCTB B MpohecCHOHATBHBIX 3a/1a4ax.

Coneprxkanne yaeOHOTO MaTepraa

Tema 7.3. luckpetrnas | Buapl cinydaitHeix BeaumanH. OnipenesicHue TUCKPETHON CIIyJaiiHOW BETMIMHBL. 3aKOH pacipeneIecHus 8
Ciy4aiiHasi BEIMYNHA, JIUCKPETHOM CcIy4yaitHO! Beln4nHbL. E¢ YnCIIOBBIC XapaKTEpUCTUKH
3aKOH ee [IpakTudeckue 3aHATHS:
pacnpenieneHust 71. Onpenenenne TUCKPETHOH CITyIaitHOW BETHIMHEI. 4
72. 3aK0H pacrpeaeeHus JUCKPETHON CIyJaliHOW BETMINHBL.
Copepxanne yueOHOTO MaTepuaa
Tema 7.4. 3anaun [TepBuunas 0O6paboTKa CTATHCTUYECKUX JAHHBIX. UMCIIOBBIE XapaKTEPUCTHKH (CpeIHES apUPMETHIECKOR, 8
C o MeanaHa, pa3Max, aucnepcnsi). Pabota ¢ Tabnumamu, rpagikamMu, JuarpaMMaMHu.
MaTeMaTUYECKON A P = pew) uawu, rpad  ANATP
IIpakTrHueckue 3aHsATUsA:
CTaTHCTUKH
73. Pabota ¢ Tabnunamu, rpaduKamMu, 1arpaMMamH. 4
74. 3amaun MaTeMaTU4YECKOU CTATUCTUKH.
Copep:xanne yueOHOTO MaTepuala
Tema 7.5. DnemMeHTHI P yv P > > v
TeopuH BepoSTHOCTEH Bunbr cobbITHiA, BEpOATHOCTH COOBITHI. CloKeHHE U YMHOXKEHNE BEpOsSTHOCTEH. JlMcKpeTHas ciyJaiiHas 6
. BEJIMYMHA, 3aKOH €€ pacnpeesieHus. 3a1adyil MaTeMaTHICCKOM CTATHCTHKH.
¥ MaTeMaTH4IeCKON
[IpakTudeckue 3aHATHS:
CTaTUCTHUKU N . 2
75. IlpoBepouHas pabora. DJIeMEHTHl TEOPHH BEPOSTHOCTEH M MATEMATHYCCKOM CTATUCTUKU
IIpome:xyTouHas arTecTanus (IK3aMeH) 12
Bcero: | 288
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4. YCJIOBHUSI PEAJIM3AILIMA ITPOT'PAMMBI YYEBHOM JUCIIATIIMHBI
4.1. TpeGoBaHuA K MATEPUATbHO-TEXHUYECKOMY 00eCeYeHnI0:

Peanuzarust yuyeOHON mporpaMMbl OCYIIECTBIISICTCS B KaOuHeTe matemaTuku (aym. Ne
212X, Ne 305X).

VYyeOHast ayauTopust Uisi TPOBEACHUS 3aHSATHHA JIEKIMOHHOTO THUIIA, CEMHUHApCKOIro
(MpaKTUYECKOT0), JTA0OPATOPHOTO THIIA, KypPCOBOTO MPOCKTHUPOBAHUS (BBIOIHEHUS KYPCOBBIX
paboT), MpOBENEHUSI TPYIIOBLIX M WHIWBUIYAJIbHBIX KOHCYJIbTALUN, MPOBEACHUS TEKYIIETO
KOHTPOJISI U TPOMEXKYTOYHOM aTTeCTaIiH:

O6opynoBaHue yueOHOTO KaOuHeTa:

- KOMITJIEKT y4eOHOU Mebemu s 00y4Yaroixcs;

- KOMILJIEKT MeOemu 1715 MPero1aBaTes;

- KOMIUIEKT y4eOHO-HarJIsIIHBIX TTOCOOHIA;

- KOMITJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJ1aHUA JUTISI KOHTPOJIBHBIX padoT;

- mpodeccOHAIbHO OPUEHTUPOBAHHbBIE 3aJaHUS;

- MaTepHalbl SK3aMeHa.

Texnuyeckue cpeacTsa 00ydeHUs:

- IEPEHOCHON MyJIbTHMEIMA KOMILIEKC (HOYTOYK, SKpaH, POEKTODP);

- MapKepHasi I0CKa;

- KOMIIBIOTEpHAs TEXHHKAa C BO3MOXKHOCTBIO MOJKIIOUeHUs K cetu «HTepHeT» H
obecreueHrneM I0CTyTa B JIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO CPEAY OPTaHU3alUN
(xomnbroTep — 11 mT.);

- KOMIUJIEKT JIMIIEH3MOHHOTO M CBOOOJHO pPAaclpoCTPaHsIEMOro MPOrpaMMHOIO
o0ecrneveHus, B TOM YHCJIe OTE€YECTBEHHOTO MTPOU3BO/ICTRA.

3aipl: OMOIMOTEKA, YUTATBHBINA 3aJ1 C BEIXOJIOM B ceTh MIHTEpHET.

4.2. UnpopmannonHoe odecnevyenune

Jns peanu3aunuu MporpaMMmbl  OMOIMOTEUHBIH (OHJ 00pa3oBaTENbHON OpraHU3aluu
JIOJDKEH UMETh NTeYaTHbIC W/WIIN AJIEKTPOHHBIE 00pa30BaTeNbHbIe M HH)OPMALIMOHHBIE PECYPCHI,
PEKOMEHIyeMbIE JIUIsl UCIIONIB30BaHMsI B 00pa30BaTEIbHOM IpoIiecce.

OcHoBHas1 IMTepaTypa

1. Anekcanapos, A.JI. Maremaruka: anreOpa M Hayajga MaTeMaTHYECKOTO aHAJIM3a,
reomerpusi. I'eomerpus. 10-11 xkmaccer : yuebnuk / A.JI. Anexcanapos, JI.A. Bepuep, B.U.
Perxuk. — M. : U3narensctBo «IIpocsemenuey, 2020. — 257 c. — ISBN: 978-5-09-062551-7 / -
Tekcr : HenmocpeACTBEHHBIN

2. Mopakosuu, A.I'. AnreOpa u Hadana matemaTudeckoro ananmsa. 10 kmace: B 2 4. Y. 1.
YyeOHUK Ut ydamuxcs o01eo0pa3oBaTeNbHBIX yUpekaAeHu (mpodunbHblii ypoBens) / Al
Mopnkosuy, I1.B. Cemenos. - M. : Muemosuna, 2020. - 457 c¢. — ISBN: 978-5-346-01200-9 / -
Tekcr : HenmocpeACTBEHHBIN

3. Mopakosuy, A.I'. Anrebpa u Hauana MaremMarndeckoro ananumza. 11 kimace: B 2 4. Y. 1.
YueOHHK U yyamuxcs o01eo0pa3oBaTeNbHBIX yupekaeHu (mpodunbHelii yposens) / Al
Mopnkosuy, I1.B. Cemenos. - M. : Muemo3una, 2020. - 351 c. — ISBN 978-5-346-03199-4/ -
Tekcr : HenocpeACTBEHHBIN

4. Mopakosuu, A.I'. AnreOpa u Hadana matremaTudeckoro ananmsa. 10 kmace: B 2 4. Y. 2.
3amauHuK A ydyamuxcs o011eo0pa3oBaTeNbHbIX yupexaeHui (nmpoduibHelidi ypoBenb) /AT
Mopakosuy, JI.O. lenumena, JI.W. 3BaBuu [u ap.] - M. : Muemo3una, 2020. - 336 c¢. — ISBN:
978-5-346-01202-3/ - TekcT : HEMOCPEICTBEHHBIH

5. Mopakosuy, A.I'. Anrebpa u Hayana MareMarndeckoro ananmza. 11 kmace: B 2 4. Y. 2.
3amayHuK Ul ydarmxcsi 001meo0pa3oBaTeNbHBIX YUpexaeHu (MpouibHbIi ypoBeHb) / A.T.
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Mopakosuy, JI.O. [dennmena, JI.M. 3BaBuu [u np.],- M. : Muemo3una, 2020. - 137 c. — ISBN:
978-5-346-02411-8/ - TekcT : HEMOCPEICTBEHHBIH
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI
JUCIATLITAHBI

HwxHerarninbckuil TOCYJapCTBEHHBIN COLMATBHO-TIEAArorHYecKuil MHCTUTYT ((huaman)
OI'AOY  BO  «Poccmiickuii  TOCYHapCTBEHHBIM  MPOQECCHOHATBHO-TIEIarOTHICCKUN
YHHUBEPCHUTET», pEaM3yIOMIUN MOATOTOBKY MO JAaHHOW y4eOHOH IUCIMIUIMHE, 00ecreyuBacT
OpraHu3alMl0 W MPOBEACHUE TNPOMEKYTOUYHOM AaTTECTAalMM W  TEKYyLIEro KOHTPOJIA
UHIMBUIYAIbHBIX 00pa30BaTENbHBIX JOCTHKCHHNA — JEMOHCTPHUPYEMBIX CTYAEHTaMH 3HAHUM,
YMEHHUH U HaBBIKOB.

Texyumuii KOHTPOJIb IPOBOAUTCSA MPENOIABATEIEM B IIPOLIECCE TPOBEAEHUS TPAKTUIECKUX
U 1a00paTOPHBIX 3aHATHM, a TaK)Ke BBIMOJHEHUS CTYJEHTAaMU WHIUBUAYAIbHBIX TBOPYECKHX
3aJJaHMii, NCCIIeIOBAaHUMN, pEIIeHHs TPOOIEMHBIX 3a]1a4.

OcBoenune yueOHOM TUCIMIUIMHBI 3aBEPIIAETCS TPOMEKYTOUHOHN aTTecTamueii, KOTOPYyro
IIPOBOAMT NEAAror.

Jlis IpOMEeXYyTOYHOM aTTecTaly M TEKYIIero KOHTPOJS co3liaH (OHI KOHTPOJIbHO-
orieHouHbIX cpeacTB (POC).

®OC BrimouaeT B ce0s TMEJAarorudecKue KOHTPOJBHO-U3MEPHUTENIbHBIE MaTepHAaIbI,
npeIHa3HauYeHHbIE I ONpEeNCHHUs] COOTBETCTBUS (MJIM HECOOTBETCTBHUS) WHIMBHIYaJIbHBIX
00pa3oBaTeNbHBIX JOCTH)KCHUH OCHOBHBIM MOKA3aTEJIsIM PE3YIbTAaTOB MOATOTOBKH (TaOIHUIIbI), a
TaK)Ke TMaMSITKH, aITOPUTMBI JJIs1 BBITIOJTHEHHSI CTYICHTaMU PA3JIMYHBIX BUAOB PadoT.

Pe3yabTaThl (0CBOEHHBIE YMEHUS,

OcHOBHBIE TOKA3ATEN

DopMBbI U METOIBI

3HAHMSA) pe3yJabTaToB KOHTPOJIAA
-BIIQJIETh METOJ]AMH JIOKA3aTeJIbCTB, -HCITIOJIB3yeT METOJIAMH
ITOPUTMAMH PEUICHUS 33]]a49; YMEHHE | JI0KA3aTeIbCTB, AITOPUTMAMHU
(bopMyTHpOBaTh OTIPEIEIICHHS, peleHus 3a1a4; YMCHUE
AKCHOMBI M TEOPEMBI, IPUMEHSATH UX, | (GOPMYIHUPOBATH ONPEACTICHUS,
MPOBOJIUTS JIOKa3aTeIbHbIC AKCHUOMBI ¥ TEOPEMBI, IPUMECHSITh HX,
paccyKJCHUS B XOJIC PEIICHHUS 3a/1a4; | MPOBOMTH TOKA3aTEIbHBIC Tecrnposanmue
- YMETh ONEPUPOBATH OHATHIMHU: PAacCyKIeHHs B XOE PEIISHUA 3a/1a; | ¢ oo ompoc
CTeTIeHb YKcTa, JJorapum Juca; - OTIEPHUPYET MOHSITUSIMHU: CTCTICHb MaTeMaTHaecKiil
YMCEHHE BBITIOHATh BEIYHCIICHHE qucna, jorapum 4uciia; yMeHue
3HAYCHUI U Mpeodpa3oBaHus BBIMOJTHATH BRIYMCIICHHUE 3HAUCHHUIN U %ﬂKTaHT
BBIPKCHHI CO CTETICHIMU U npeoOpa3oBaHus BEIPAKEHUN CO HAMBHLY b A
sorapudmamu, mpeoOpa3oBaHus CTCTCHSIMH U JIOTapupMaMH, CaI(\;IOCTO}ITeJ'IBHa}I
JIPOOHO-PAITHOHATIEHBIX BRIPAXKCHHUI; npeobpazoBaHus APOOHO- pﬂe;e(;TciaBneHMe
- yMETh ONEPUPOBATH MOHATHIMHU: palMOHATBHBIX BRIPAXKCHUI; pesyIIHTATOB
panroOHAJIBHBIC, UPppAallHOHAJILHBIC, - OIICpHUPYET MOHATUAMMU:
IIOKa3aTCJIbHbIC, CTCIICHHBIC, panroHaJIbHBIC, UPpPAlIUOHAIBHBIC, TIPAKTHHICCKIX
JorapuPpMHUUYECKHE, MoKa3aTeNbHbIC, CTETICHHbIC, pagor

ammura

TPUTOHOMETPUYECKHUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;
- YMETb OIEPUPOBATH IOHATHIMMU:

norapumMudeckue,
TPUTOHOMETPHUYICCKHUEC YPABHCHUA U
HEPABEHCTBA, NX CHCTEMBI;

TBOPUYECKUX paboT
amura

WHJIUBUYaTbHBIX

(hyHKIUS, HeNpepbIBHAS (DYHKITHS, - ONEPUPYET HOHATUAMU: (PYHKIIHS, DOCKTOR
MIPOM3BOIHAS, TIEPBOOOpa3HAas, HeTpepbIBHAS (DYHKITHS, POU3BOIHAS, KIE)HT -
OTpEeICIICHHBI UHTETPal;, yMEHUE nepBooOpa3Hasi, onpeeIeHHbINH 3601?3
HAaXOJUTh MMPOU3BOIHbBIE WHTErpajl; yMEHUE HAXOAUTh p

. Brimonnenue
3JIEMEHTAPHBIX (PYHKIIHH, HUCITONIB3Y S MIPOU3BOJIHBIC 3JIEMEHTAPHBIX sananmii Ha
CIPaBOYHbIC MAaTEPHaJbl; UCCIACAOBATh | (DYHKIIUH, UCIIOJIB3YS CIIPABOYHBIC SK3AMCHE

B IPOCTEHIINX CITy4asx GYHKIUH Ha
MOHOTOHHOCTb, HAXOJIUTh
HanOOIbIINEe U HAMMEHBIITNE 3HAYCHUSI
($yHKUUH; CTpOUTh rpaduKu
MHOTOYJICHOB C UCIIOJIb30BAHUEM
anmapaTa MaTeMaTH4YeCKOT0 aHAJIN3a;

MaTepHabl; HCCIECAOBaTh B
NPOCTEHINNX CITydasix GYHKIUHN Ha
MOHOTOHHOCTb, HAXO/IUTh
HauOOJbIINE U HAUMEHBLINE 3HAUYCHUS
($yHKUMH; cTpouTh Tpadukn
MHOTOYJICHOB C HCII0JIb30BaHHEM
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MPUMEHSATH POU3BOIHYIO TIPH
pelIeHny 3a1a4 Ha JBH)KCHUE; PEelIaTh
MTPaKTUKO-OPUEHTUPOBAHHEIC 3a/1a4H
Ha HanOOJIBIINE U HAMMCHBIIIHE
3HAYEeHUs, HA HAXOXKICHHE Ty TH,
CKOPOCTH U YCKOPEHHS;

- YMETh ONICPUPOBATH TOHSATHSIMH:
panoHanbHas QyHKITHS,
noKa3zareibHas QYHKIHsI, CTelICHHAS
¢yHKuus, norapupmudeckas
(YHKIUS, TPUTOHOMETPUICCKHC
GbyHKIMH, 00paTHbIC QYHKIUH;
YMEHHE CTPOUTH IPa(UKHU U3yUESHHBIX
(yHKIUH, UCTIONIB30BaTh IPa(UKH MIPH
W3yYEHHUH TIPOIIECCOB U 3aBUCUMOCTEH,
MIPU pEIeHUN 3aj1a4 U3 JPyTUuX
Y4eOHBIX TIPEAMETOB U 33]1a4 U3
pEeabHOM KU3HU; BBIPAXKAThH
(dhopMysiaMu 3aBUCUMOCTH MEXIY
BEITMYMHAMU,

- YMETh pelIaTh TeKCTOBEIE 3a/IaUH
Pa3HbBIX THIIOB (B TOM YHCIE Ha
MPOIICHTHI, TOJIM U YaCTH, Ha
IBIOKEHHE, padoTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 33]]a4H W3
00JIaCTH yNpaBieHHs JINIHBIMA U
CEeMEMHBIMU (PHHAHCAMU ); COCTABIISTh
BEIpKEHHSI, ypaBHEHUS, HEPABEHCTBA
W MX CHCTEMBI 0 YCIOBUIO 3a]1a4H,
WICCIIEIOBATH MONyUYEeHHOE PelIeHHe U
OIIEHWBATh MPABOIIOT00HOCTD
pe3yIbTATOB;

- YMETh ONICPUPOBATH MOHATHSIMH:
cpenHee apuMeTHIECKOe, MeTHaHa,
HauOOJIbIlIee ¥ HAUMEHbIIIee 3HAUYSHHUS,
pasmax, JUcrepcusi, CTaHJapTHOE
OTKIJIOHEHHE YHCIIOBOTO HabOopa;
yYMEHHE U3BIIEKaTh, HHTEPIIPETHPOBATH
WHOPMALIUIO, TPEJCTABICHHYIO B
TabNUIax, HA JUarpaMmmax, rpagukax,
OTPaXKAIOIIYI0 CBOMCTBA PEATbHBIX
MPOILIECCOB U SIBICHHUI; TIPEICTABIIATD
MHGOPMAITUIO C IIOMOIIBIO TaOIHII U
Jarpamm; ACCIeN0BaTh
CTaTHCTUYECKHE JaHHBIE, B TOM YHCIIE
C IPUMEHEHHEM IpadUuecKuX
METO/JIOB M JIEKTPOHHBIX CPECTB;

- YMETh ONICPUPOBATH TIOHSATHSIMH:
CJIy4aHBIN OMBIT U CIy4YaiiHOE
COOBITHE, BEPOSITHOCTH CIYyYaHOTO
COOBITHS; yMEHUE BBIYUCIISATH
BEPOATHOCTD C UCIIOIH30BAHUEM
rpadUueCcKuX METOJIOB; IPUMEHSTH
(hOpMYITBI CITONKEHHUS U YMHOXKCHUS
BEPOSITHOCTEH, KOMOWHATOPHBIE
(akThl 1 (POPMYIIBI TIPH PEILIEHUH
3aJ1a4; OIICHUBATh BEPOSTHOCTH

amnmapara MaTeMaTH4ecKOro aHaJn3a;
MIPUMEHSTH TPOU3BOIHYIO TIPH
pelleHnH 3a1a4 Ha IBM)KEHHUE; pelaTh
NPaKTUKO-OPUECHTUPOBAHHBIE 331441
Ha HaHOOJBIINE U HAUMEHBIIIHE
3HAaYEHU, HA HAXOXKJEHHE My TH,
CKOPOCTH U YCKOPEHHS;

- OTIEpHPYET MOHITUIMHU:
parmoHaIbHAsT PYHKITHS,
nokaszarenbHas QyHKIHsI, CTeTICHHAS
¢$yHKUMs, TorapuPMuUIecKas
(yHKIHS, TPUTOHOMETPUIECKHE
(dhyHKIIUH, 00paTHBIC (PYHKIINY;
YMEHHUE CTPOUTH TpapuKu N3yUEHHBIX
(yHKIWH, UCTIONB30BaTh TPAQUKH MPU
W3yUYCHHH TPOIIECCOB M 3aBUCUMOCTEH,
IPU pelIeHNH 3a1a4 U3 APYTruxX
y4eOHBIX MPEIMETOB H 33134 U3
peanbHOM XKU3HU; BBIPAXKaTh
(hopMyIaMu 3aBHCUMOCTH MEXIY
BEJIMYMHAMU;

- pelaeT TEeKCTOBBIE 33]]a4d Pa3HbIX
THUIOB (B TOM YHMCIIC Ha TIPOLICHTEI,
JIOJTM ¥ 4YaCTH, Ha IBMKEHUE, paboTy,
CTOUMOCTH TOBAapOB U yCIYT, HaJIOTH,
3aJa4u 13 00JIacTH yIpaBICHUs
JUYHBIMH U CEMEWHBIMU (PHHAHCAMM);
COCTaBIISITh BHIPAXKEHUS, YPABHEHHUS,
HEPaBEHCTBA M UX CHCTEMBI T10
YCIIOBHIO 3371a9H, HCCIIEIOBATh
MOJTy4YeHHOE PelIeHHe U OICHNBATh
NpaBJoNOJO0HOCT PE3yIbTAaTOB,

- OTIEpHUPYET MOHITUSMHE: CpeHEe
apudmeTnyeckoe, MeIMaHa,
HauOoJbIIIee U HANMEHbIIIee 3HAYSHIIS,
pasmax, Tucrepcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa;
yMEHHE W3BIIEKaTh, HHTEPIIPETHPOBATH
MHQOPMAIUIO, TPEACTABICHHYIO B
TabnMIax, Ha Juarpammax, rpadukax,
OTPaXKAOIITYI0 CBOMCTBA PEATbHBIX
MPOLIECCOB U SIBIICHUI; IPENICTABIAT
WHGOPMAITUIO C TIOMOIIBIO TAOJIHIT U
Juarpamm; HCCIIeI0BaTh
CTaTHCTUYECKHE JJAHHBIE, B TOM YHCIIE
C IPUMEHEHHEM TrpaduIecKuX
METOJIOB U AIIEKTPOHHBIX CPEJICTB;

- ONEPUPYET NOHITUSIMU: CITyIalHBIN
OTIBIT U CITy4aifHOe COOBITHE,
BEPOSATHOCTH CIIy4alfHOTO COOBITHS;
YMEHHUE BBIYUCIISATH BEPOSTHOCTD C
UCTIOJIb30BaHHUEM IpaduaecKuX
METOJIOB; MPUMEHSATH (HOPMYITBI
CIIO’KEHHSI 1 YMHOKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE
(akTel 1 GOpMYJIBI IPH PEIICHUU
3a[a4; OLICHUBATh BEPOATHOCTH
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peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIIyYailHBIMH BEJIMYMHAMH; YMEHHUE
MIPUBOJIUTH IPUMEPHI MTPOSBICHUS
3aKOHA OOJIBIIIUX YHCET B MPUPOJTHBIX
1 OOIIECTBEHHBIX SBICHUSIX;

- YMETh ONEPUPOBATH OHATHIMU:
TOYKa, MpsiMasi, TUIOCKOCTb,
MTPOCTPAHCTBO, ABYTPAHHBIN yTOI,
CKpPEIIHMBAIOIINECS MPSIMEBIC,
MapajuIeIbHOCTh U
MEPIICHIUKYISIPHOCTh MPSMBIX H
TUIOCKOCTEH, YTOJI MEKIY MPSIMBIMH,
YTOJI MEXTY TIPSIMOH U TIOCKOCTHIO,
YTOJI MEXAY MJIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 TUNIOCKOCTH,
PACCTOSHUE MEXKIY IPSIMBIMH,
paccTosIHUE MEXKIY TUIOCKOCTSIMU;
YMEHHE HUCIIONB30BaTh MPH PEIICHUU
3a]a4 N3y4CHHBIC (PAKTHI U TEOPEMBI
TUTAHUMETPUHN; YMCHUE OI[CHUBATh
pasMepbl 00BEKTOB OKPYKAIOIIEr0
MUpAa;

- YMETh ONICPUPOBATH MOHATHSIMH:
MHOTOTPaHHHUK, CEUYCHNE
MHOTOTPaHHUKA, KyO,
napaienenuiies, Ipu3Ma, TupaMuia,
¢durypa v IOBEpXHOCTb BpaIIICHUS,
MUIMHJIP, KOHYC, TIap, cepa, CeUeHHs
(uryps! BpamieHus, IIOCKOCTb,
Kacatormascs chepbl, ITUHIPA,
KOHYCa, TUTOIIA/ib TOBEPXHOCTH
MUPAMUIBI, IPU3MBI, KOHYCA,
HUIMHIPA, TUIOIabL chepsl, 00beM
Ky0a, psIMOyTOIEHOTO
napaieNenuIe/ia, MMPaMuIbl,
MPU3MBIL, WJIMHPA, KOHYCAa, 1apa;
YMEHHE H300pakaTh MHOTOIPAaHHUKU
Y TIOBEPXHOCTH BPAIICHUS, UX CCUCHHUS
OT PYKH, C TIOMOIIBIO YePTEXKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX
CpE/ICTB; YMEHHE PACTIO3HABATh
CUMMETPHIO B MPOCTPAHCTBE; YMEHHE
pacmo3HaBaTh NpaBUIIbHbIE
MHOTOTPaHHUKH;

- yMETh ONEPUPOBATH OHSATHIMU:
JBIDKEHHE B TIPOCTPAHCTBE, MO100HBIE
(buryphl B IPOCTPAHCTBE;
WCTIOJIb30BaTh OTHOIICHHUE IIIOMIAIeH
MOBEPXHOCTEH 1 00BEMOB TTOJOOHBIX
(uryp npu perieHuy 3a1ay;

- YMETh BBIYHCIATH TEOMETPHUECKHUE
BEJIMYMHBI (JTTMHA, YTOJI, IIOIAIb,
00beM, MJIO0MIAb TOBEPXHOCTH),
WCTIONB3Ys U3y4YeHHBIE POPMYITBI U
METOJIBI;

- YMETh ONEPUPOBATH OHATHIMU:
MPSIMOYTOJIbHAS CCTEMa KOOPIMHAT,

PeaNbHBIX COOBITHH; 3HAKOMCTBO CO
CIIyYaliHBIMU BEIMYMHAMI, YMEHUE
TPUBOTUTH IPUMEPHI TIPOSIBIICHUS
3aKOHA OOJIBIIUX YHCEI B IPUPOITHBIX
U OOIIECTBEHHBIX SIBICHUSIX;

- OTIEPHUPYET MOHATUSIMH: TOUKA,
npsiMasi, TUIOCKOCTh, IPOCTPAHCTBO,
JIBYTPAHHBIN YTOJI, CKPEIUBAIOIIIECS
npsIMbIE, MTAPAIIEIILHOCTh U
MIEPIICHINKYJIIPHOCTD MPSAMBIX H
TUTOCKOCTEH, YTOJl MEXKAY HPSIMBIMH,
YIOJl MEXy OpSIMOM U IUIOCKOCTBIO,
YTOJl MEX/Ty TUIOCKOCTSIMH,
paccTosiHue OT TOYKH JI0 TUIOCKOCTH,
pacCTOAHUEC MEXIY NIPSAMBIMU,
paccTosiHue MEXY TUIOCKOCTSMHU;
YMEHHE UCTIONB30BaTh MIPH PEIICHUN
3a/1a4 U3y4YeHHbIe (DAKTHI ¥ TEOPEMBI
IJTAaHUMETPUHN,; YMCHUC OLICHUBATH
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO
MUpA;

- OIIEpUPYET MOHATUIAMU:
MHOT'OI'paHHUK, CCUCHUEC
MHOTOTPaHHHUKA, KyO,
napaienenume, Npu3Ma, IMpaMuaa,
(urypa 1 TOBEpXHOCTh BpPaLCHUS,
UITHHIIP, KOHYC, Tap, cepa, ceucHus
(urypsl BpaleHus, MIOCKOCTb,
Kacaromasics cepsl, UINHApA,
KOHYca, TUTOAlhb TOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYCA,
MWIMHPA, TUIomaab chepbl, 00beM
Ky0a, MPsIMOYTOJIEHOTO
napajieNenureia, MMPaMuibl,
MPU3MBI, [IHJIMHIPA, KOHYyCa, [1apa;
YMEHHE N300pakaTh MHOTOTPAHHUKH
U MIOBEPXHOCTH BPAIICHHSI, X CCUCHUS
OT PYKH, C TIOMOIIIBIO YePTEIKHBIX
WHCTPYMEHTOB M 3JICKTPOHHBIX
CPECTB; yMEHHE PAaclO3HABATh
CUMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacno3HaBaTh MPaBUILHBIC
MHOTOTPaHHUKH;

- OTIEPUPYET MOHATUSIMH: JIBHXKCHHE B
MPOCTPAHCTBE, MOI00HBIE (PHUTYPHI B
MPOCTPAHCTBE; UCII0JIb30BaTh
OTHOIIIEHUE TIJIOIIAJIeN TOBEPXHOCTEN
1 00EMOB TIOTOOHBIX UTYD ITPH
pelieHny 3a1adg;

- BBISIBIISICT TEOMETPHUYECKUE
BEJIMYMHBI (JITMHA, YTOII, IIOIAb,
00BeM, II0MIa (b TOBEPXHOCTH),
UCTIONB3YS U3YUYCHHBIE POPMYIBI
METO/IbI,

- ONIEPUPYET MOHSATUSIMH:
NpPSIMOYTOJIbHASI CHCTEMa KOOP/INHAT,
KOOPJMHATHI TOUYKH, BEKTOP,
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KOOPAWHATHI TOYKH, BEKTOP,
KOOPJUHAThI BEKTOPa, CKAJIIPHOE
MPOU3BEICHHUE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB,
[IPOM3BEIEHHE BEKTOPA Ha YKCIIO;
HaXOJUTh C TIOMOILBIO U3yYEHHBIX
(hopMyI1 KOOPIMHATHI CEPEANHBI
OTpe3Ka, pacCTOSHUE MEKAY IByMS
TOYKaAMH;

-yMeTb BBIOMpaTh NOAXOISIINI
W3yYEHHBIH METOA AJISl peICHHS
3aJauy, paclo3HaBaTh
MaTeMaTHuyeckue GpakThl U
MaTeMaTHYECKHE MOJIEIH B
HPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMCHHE
MPUBOIUTH MIPUMEPHI MATEMaTHIECKUX
OTKPBITHH POCCUICKON M MUPOBOI
MaTEeMaTHUYECKON HAyKu

- YMETb ONEPUPOBATH HOHATHIMHU:
pauroHaIbHas QYHKIHS,
noKa3zarteibHast QYHKIHsI, CTeIICHHAS
¢dyHKIus, norapudmMuieckas
({yHKUUS, TPHTOHOMETPUUECKHUE
¢byHKIMHU, 0OpaTHbIe QYHKINY;
YMEHHE CTPOUTH TpauKu N3yYEHHBIX
(GyHKUUH, NCTIONIB30BaTh ITpaduKy Ipu
N3yYEHHUH TPOLIECCOB U 3aBUCUMOCTEH,
MIPY pEUIeHUH 3aj1a4 U3 JPyTUX
y4eOHBIX IIPEIMETOB U 3a7a4 U3
peanbHOM KU3HH; BEIPaXKaTh
(hopMyJiaMu 3aBUCIMOCTH MEXIY
BEIMYMHAMU;

- YMETh ONEPUPOBATH HOHATHUAMHU:
TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpaBHEHUH U
HEPaBEHCTB, PABHOCUIILHOCTb
ypaBHEHUH, HEPABEHCTB U CUCTEM,
panroHajIbHbIe, HpPPAHOHATBHEIE,
[I0Ka3aTeNbHbIE, CTCIICHHBIE,
JorapupMUIecKue,
TPUTOHOMETPUYECKUE YPAaBHECHUS,
HEPaBEHCTBA M CUCTEMBI; YMETh
pelaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TOMOIIBIO Pa3IUYHBIX
IIPUEMOB; PEIIaTh YPaBHEHHUS,
HEPaBEHCTBA M CUCTEMBI C
napameTpoM; NIPUMEHATh YpaBHEHNS,
HEPaBEHCTBA, MX CUCTEMBI JJIS
pelIeHus MaTeMaTUIeCKUX 3a7ad u
3a7a4 U3 pa3in4yHbIX 00JacTeil HayKu
U peaJIbHOH JKU3HH;

- yMETh CBOOOIHO OTIEPUPOBAThH
MOHATHSIMU: IBHKCHUE,
napaieabHblil IEpEeHOC, CHMMETPHUs
Ha MJIOCKOCTH M B IPOCTPAHCTBE,

KOOPIMHATHI BEKTOPA, CKAISIPHOE
IPOU3BENICHNE, YTOJI MEKIY
BEKTOpaMHU, CyMMa BEKTOPOB,
NpOM3BeICHHE BEKTOPA Ha YHCIIO;
HaXOJUTh C [IOMOILBIO U3YYEHHBIX
(opMyIT KOOPIHHATHI CEPEINHBI
OTpE3Ka, PACCTOSHUE MEXKIY IBYMS
TOYKAMH;

-BBIOMpAET TOIX OIS N3yICHHBIN
METOJ IJIsl peIeHHs 3a1auH,
pacmo3HaBaTh MaTeMaTu4eckue (pakTol
Y MaTeMaTU4ECKUE MOJICIIU B
HPUPOIHBIX U OOIECTBEHHBIX
SIBIICHUAX, B UICKYCCTBE; yMEHHE
NPUBOJIUTH IPUMEPBI MATEMATUIECKUX
OTKPBITUHA POCCHUCKONW U MUPOBOM
MaTeMaTHYeCKOH HayKH

- OTIEPUPYET MOHITUSIMHU:
panvoHanbHas QpyHKIHS,
noKaszarenbHas QyHKIHs, CTEIICHHAS
¢$yHKUMs, TorapupMudIecKas
(yHKIHS, TPUTOHOMETPUIECKHE
(byHK1IMN, 00paTHBIE QYHKIMH;
YMEHHE CTPOUTH TpahuKu N3yUEHHBIX
(yHKIWH, NCTIONB30BaTh TPAQUKH MPH
W3yYCHHH TPOLIECCOB M 3aBUCUMOCTEH,
NP peLIeHNH 331a4 U3 APYTUX
y4eOHBIX MPEIMETOB M 33134 U3
peanbHOM KU3HU; BBIpaXaTh
(hopMyIaMu 3aBHCUMOCTH MEXIY
BEIMYMHAMY;

- OTIEpHUPYET MOHITUSMHE: TOXKICCTBO,
TOXJICCTBEHHOE NPeo0pa3oBaHHE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA
YpaBHEHUH U HEPABEHCTB,
PaBHOCUIBHOCTb YPABHEHUH,
HEPaBEHCTB U CUCTEM, PalliOHAJIbHEIE,
UppaLNOHANbHEIE, TI0OKa3aTeIbHbIE,
CTETIeHHBIE, JToTapu(hMUUECKHE,
TPUTOHOMETPUUECKUE ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI; YMETh
pelaTh ypaBHEHHUS, HEPABEHCTBA
CHCTEMBI C TOMOILBIO Pa3INYHBIX
IPUEMOB; peIIaTh ypaBHEHNUS,
HEPaBEHCTBA U CUCTEMBI C
napamMeTpoM; PUMEHSTh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI TSI
peLIeHUs MaTeMaTHIEeCKUX 3a7a4 1
3a1a4 U3 pa3InYHbIX 00JacTeil HayKu
Y peasbHOH KU3HH;

- OTIEpHUPYET MOHATUSIMH: JIBHKCHHE,
napajjiebHbII IEpPeHoC, CUMMETPUs
Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MoJ00us,
noo0HbIe QUTYPBI; YMETh
pacIio3HaBaTh paBHbIC U IIOAOOHBIE
(urypsl, B TOM 4rcie B IPUPOJE,
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MTOBOPOT, MpeoOpa3oBaHue MOA00us,
no/Io0HbIe QUTYPBI, YMETh
pacmno3HaBaTh paBHbBIC U TIOAOOHBIC
(Gurypsl, B TOM 9HCIIE B IPUPO/IE,
HCKYCCTBE, apXUTEKTYPE; YMETh
HCTIOJIb30BaTh TEOMETPHUYCCKHE
OTHOIICHUS, HAXOIUTh
reOMETPUUCCKHE BETUUNHBI (JTHHA,
YroJ1, TUIOIIa (b, 00bEM) MPH PEIICHUU
3a7a4 U3 IPyruX yueOHBIX MPEIMETOB
U U3 peaibHOM KU3HH

- YMETh ONEPUPOBATH OHSATHIMU:
palroHaIbHbIC, UPPAHOHATBHBIE,
MoKa3aTenbHbIe, CTETICHHBIE,
jorapuMHUYECcKue,
TPUTOHOMETPUYECKUE YPAaBHEHHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHIMHU:
MHOTOTPaHHHUK, CEYEHNE
MHOTOTPaHHHUKA, KYO,
napanienenumes, Npru3Ma, TupamMua,
(urypa v IOBEpXHOCTDb BpaIlleHHS,
HUIMHID, KOHYC, map, chepa, CeueHus
(burypsl BpamieHus, MIOCKOCTb,
Kacaromasics cepsbl, UIUHAPA,
KOHYCa, TUIOIIAab ITOBEPXHOCTH
MUPAMUJIBI, TIPU3MBI, KOHYCA,
MWIMHLPA, TUIOIAab chepsl, 00beM
Ky0a, MpsIMOYTOJILHOTO
napaienenuea, MupaMubl,
MPU3MBI, IIWITHHPA, KOHYCA, [1apa;
yMeHHE M300pakaTh MHOTOTPAaHHUKH
1 TIOBEPXHOCTH BPAIIICHUS, UX CEUCHHUS
OT PYKH, C TIOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB U DJICKTPOHHBIX
CPEICTB; YMETh PAaClO3HABATh
CUMMETPHIO B MPOCTPAHCTBE; YMETh
pacro3HaBaTh MPaBUIbHBIC
MHOTOTPaHHHUKH;

- YMETh ONEPUPOBATH TOHATHIMHU:
MPSIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
KOOPAWHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKATSPHOE
MPOU3BEICHHE, YTOI MEXKY
BEKTOpaMH, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA Ha YUCIIO;
HAXOJUTh C TIOMOIIIBIO U3YYCHHBIX
(hopMyIT KOOPIUHATHI CEPETUHBI
OTPE3Ka, PACCTOSIHUE MEKIY ABYMS
TOYKAMH

- YMETh ONEPUPOBATH MOHATHIMHU:
CJIy4aHBIN OMBIT U CIy4YaiiHOe
COOBITHE, BEPOATHOCTH CITYYAHOTO
COOBITHS, YMETh BBIUHCIIATH
BEPOSITHOCTD C UCIIONb30BaHHEM
rpadMueCcKuX METOJIOB; IPUMEHSTh
(OPMYIIBI CTIOKEHUS] U YMHOXKCHUS

UCKYCCTBE, apXUTCKTYPE; YMETh
UCTIOJIF30BaTh T€OMETPUICCKUE
OTHOIIICHUS, HAXOTUTh
TEOMETPHUYCSCKUE BEIMYHMHEI (JINHA,
yTOJ1, TUIOMIA Ik, 00BEM) ITPH PEIICHUN
3a7a4 U3 IPyruX yuyeOHBIX MPEMETOB
U U3 peanbHOH KU3HU

- ONICPUPYET MOHSATUSIMH:
palnroHaNbHbIe, UPPAIOHATIHLHEIE,
MOKa3aTeNbHbIC, CTCIICHHBIC,
norapuMUYECKHE,
TPUTOHOMETPUYCCKUE YPABHCHUS U
HEPaBEHCTBA, HX CUCTEMBIL;

- ONIEPUPYET MOHSATUIMH:
MHOTOTPaHHHUK, CEUCHUE
MHOTOT'PaHHHKA, Ky0,
napaJulesenuIie, mpu3Ma, mupaMusa,
(hurypa v TOBEpXHOCTH BpallleHUs,
LHWIAHAP, KOHYC, map, chepa, CeueHuUsI
(hurypsl BpaleHusl, INOCKOCTb,
Kacaromasics cepsl, UINHApPA,
KOHYCa, TUIOIIA/lb TIOBEPXHOCTH
MUPaMU/IBI, TIPU3MBI, KOHYCA,
WIAHIPA, TUTomaab chepsl, 00beM
Ky0a, MPsIMOYTOJILHOTO
napaieNenuresia, MMpaMuIbl,
NPU3MBI, [IUJIUH/PA, KOHYCa, [1apa;
YMEHHE H300pakaTh MHOTOTPAHHUKH
Y TIOBEPXHOCTHU BPAILCHUS, UX CEUCHUS
OT PYKH, C TIOMOIIBIO YePTEHKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX
CPEZCTB; YMETh PacliO3HABATh
CUMMETPHIO B POCTPAHCTBE; YMETh
pacro3HaBath NMPaBUIbHbIC
MHOTOTPaHHUKH;

- OTIEpHUpYET: MPSMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, KOOPJAMHATHI TOUKH,
BEKTOP, KOOPJIMHATHI BEKTOPA,
CKaJIIpHOE MPOU3BEACHUE, YOI
MEKIY BEKTOPaMH, CyMMa BEKTOPOB,
NPOU3BEICHUE BEKTOPA Ha YKCIIO;
HAXOJMTh C TIOMOIILIO U3yUECHHBIX
(hopMyIT KOOPIMHATHI CEPEANHBI
0Tpe3Ka, PACCTOSHUE MEKY IBYMSI
TOYKAMHU

- OMepUPYET MOHATUIMU: CITyHYaHBIN
OTIBIT U CITy4YaifHOE COOBITHE,
BEPOSATHOCTh CIIy4allHOTO COOBITHS;
YMETh BBIYHCISITH BEPOSITHOCTH C
UCTIOJIb30BaHUEM IpaduIecKux
METOJIOB; IIPUMEHSITH (DOPMYJIBI
CIIOKEHUS U YMHOKEHUS
BEPOSITHOCTEH, KOMOWHATOPHBIE
(akThl 1 GOpMYJIBI IPH PELICHUU
3a/1a4; OlEHUBATh BEPOSATHOCTH
peaNbHBIX COOBITHI; 3HAKOMCTBO CO
CITyYaiiHBIMY BEJTUYMHAMH; YMEHHUE
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BEPOSITHOCTEH, KOMOWHATOPHBIE
(haxTh! 1 HOPMYIIBI TIPH PEIICHUH
3a]a4; OLCHUBATH BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4aliHBIMH BeJTMYMHAMHU; YMECHHUE
HPUBOANUTH MPUMEPHI MPOSBICHHS
3aKOHa OOJBLINX YUCET B IPUPOJHBIX
1 OOILECTBEHHBIX SIBICHUSIX;

- YMEeTh CBOOOTHO OTIEPHPOBATH
MOHATHSIMU: CTETICHb C EBIM
MokasaresneM, KOpeHb HaTypajbHOM
CTEIEHH, CTENICHb C PAallMOHAIBLHBIM
MOKa3aTeJIeM, CTETICHb C
JeCTBUTEIBHBIM (BEILIECTBEHHBIM)
MoKa3aTreyieM, JIorapudm Jucia,
CHHYC, KOCHHYC ¥ TAaHT€HC
MPOU3BOJILHOTO YHUCIIA,

- yMeTh CBOOOIHO ONIEPUPOBAThH
MOHATHSIMU: TpaduK QYHKINH,
obpaTHas QyHKUHUS, KOMIO3ULHS
¢$byHKUU#, TUHEHAs QYHKIUS,
KBaJ[paTHYHas (QyHKIIHS, CTETIeHHAs
(YHKIUS C UENbIM TIOKa3aTeleM,
TPUTOHOMETpHUUECKHE (PYyHKIUH,
00paTHBIE TPUTOHOMETPUUECKHUE
(GyHKIWY, TOKa3aTeNbHas 1
norapupmudeckas QyHKINN; YMETh
CTpouTh rpaduku QyHKIUH,
BBITIOJIHSATH PeoOpa3oBaHus
rpaduKoB (HyHKITHIA,

- YMETb UCIIOIB30BaTh IPApHKH
(GYHKIUH U U3y4eHHs TIPOLIECCOB
3aBUCUMOCTEH TPH PEIICHUH 32124 U3
APYTHX y4eOHBIX MPEIMETOB U H3
peaIbHOM KU3HH; BBIPAXKATh
(hopMyJiaMu 3aBUCIMOCTH MEXIY
BEJINYNHAMU;

- CBOOO/THO ONIEPHPOBATH TIOHATHAMHU:
YEeTHOCTh (PYHKIMH, IEPHOANTHOCTD
(yHKIWU, OTPaHUYEHHOCTD (PYHKLINH,
MOHOTOHHOCTH (DYHKIIUH, SKCTPEMYM
¢yHKUIMYU, HanOoJbIlIce ¥ HAUMEHbIIIEe
3Ha4YeHUs PYHKIMH Ha IPOMEKYTKE;
YMETh IPOBOJIUTH MCCIICIOBAHIE
GbyHKIHIH;

- YMETb HCIOJIb30BaTh CBOICTBA U
rpaduku QYHKITUHN TS peTeHus
ypaBHEHHH, HEPaBEHCTB U 3a71a4 ¢
napameTpamu; N300pakaTh Ha
KOOPAWHATHOW TNTOCKOCTH MHOXKECTBA
pellieHU1 ypaBHEHUMN, HEPABEHCTB U
UX CUCTEM

- YMETb ONEepHPOBATh HOHITHSIMU:
cpeaHee apupMeTHIecKoe, MenaHa,
HanOoJbllee U HAUMEHbIIIEE 3HAUCHHS,
pa3Max, TUCTIepCHs, CTAaHIAPTHOE
OTKJIOHEHHE YMCIIOBOTO HAbopa;

NPUBOJIUTH IPUMEPHI POSIBIICHUS
3aKOHa 0OJIBIINX YUCEN B IPUPOAHBIX
1 OOIIECTBEHHBIX SIBICHUSIX;

- OTIEpHUPYET MOHITUSMH: CTETICHb C
LIeJIBIM II0Ka3aTelieM, KOpeHb
HaTypaJbHOW CTENICHU, CTEIIEHb C
palMOHAaTIbHBIM MOKA3aTeNIeM, CTETIEHb
C IeHCTBUTENLHBIM (BEIIECTBEHHBIM )
moKasareleM, Jiorapudm Juca,
CHHYC, KOCHHYC ¥ TaHT€HC
MPOMU3BOJIBHOTO YHCIA;

- OTIEPHUPYET MOHATUSIMH: TPAPUK
(byHkumuM, obpatHas QyHKIHS,
KOMITO3ULMA QyHKUWH, THHEHHAS
(byHKIMS, KBagpatuiHas QpyHKIHS,
CTereHHast GYHKIUS C [EITbIM
MOKAa3aTeseM, TPUTOHOMETPHUUECKHUE
¢$yHkunu, oOpaTHbIe
TPUTOHOMETpUYECKUE QYHKIINH,
NOKa3aTenbHas U JiorapupmMuyecKast
(hyHKITUHU; YMETH CTPOUTH TPAPUKH
(yHKIWH, BBITIOIHSATH
npeoOpazoBaHus TpaGUKOB QyHKIHIA;
- HCTIONB3yeT rpaduky GpyHKIUH 171
W3yUYCHHS TIPOLIECCOB U 3aBUCUMOCTEN
NPY pelIeHUH 33734 U3 JPYTHX
y4eOHBIX MPEIMETOB U U3 peallbHON
JKU3HH; BBIpaXkaTh HopMyIaMu
3aBUCHMOCTHU MEX/Iy BEJTMUMHAMM,

- OTIEpUPYET MOHITUSIMH: YETHOCTh
(hyHKITUH, TEPUOAMIHOCTE (PYHKIIHH,
OTPaHUYEHHOCTDH (DYHKIIWH,
MOHOTOHHOCTb ()YHKIIUH, IKCTPEMYM
(hyHKITMM, HANOOJIBIIIEE ¥ HAUMEHbIIIEE
3Ha4YeHUs QYHKIMH Ha IPOMEKYTKE;
YMETh MIPOBOAUTH UCCIICOBAHNE
hyHKITHY,

- CHOJIb3YeT CBOMCTBA U IpauKH
(yHKUMHA U1 pelieHus] ypaBHeHHH,
HEpaBEHCTB U 3324 C apaMeTpaMu;
M300pakaTh Ha KOOPIHHATHOM
TUIOCKOCTH MHOKECTBA pEeIlICHUN
YpaBHEHUH, HEPABEHCTB U X CUCTEM
- OTIEpUPYET MOHATUAMU: CPEeIHEE
apupMeTHIecKoe, MeINaHa,
HauOoJbllIee U HAMMEHbLIEee 3HAUCHHS,
pasmax, Jucrepcusi, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOIO Habopa;
YMEHHUE U3BJIEKaTh, HHTEPIIPETHPOBATH
MH(QOPMAIUIO, TPEACTaBICHHYIO B
Ta0nuiax, Ha Anarpammax, rpaukax,
OTPa’KaroIyI0 CBOKWCTBA PeaIbHbIX
NPOLIECCOB U SIBICHUI; PECTABIATD
UHQOPMAITHIO C TIOMOIIBIO TaOJIHIT 1
JarpaMM; HCCIIe0BaTh
CTaTUCTUYECKHE IaHHbIE, B TOM YHCIIE
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YMEHUE U3BIIEKaTh, HHTEPIIPETUPOBATH
uH(popMaIuio, MPeICTaBICHHYIO B
Ta0NMIax, Ha AUarpammax, rpapukax,
OTpaXKaroIy10 CBOWCTBA peabHbBIX
HPOLIECCOB U SIBJICHUM; TPEICTABIAT
WH(POPMAITHIO C TIOMOIITHIO TAOIHI 1
JarpamM; UCClieIoBaTh
CTaTUCTUYECKUE TaHHBIE, B TOM YHCIIE
C MPUMEHEHHEM rpadUIecKuxX
METOOB H DJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH HOHSITHUIMHU:
TOYKa, TPsIMasi, INIOCKOCTb,
HPOCTPAHCTBO, ABYTPAHHBINA YTOJI,
CKPELIMBAIOIINECS MPSIMBIE,
HapauIeIbHOCTh U
HEePIEeHANKYSIPHOCTD NIPSIMBIX U
TUIOCKOCTEH, YTOJI MEKAY MPSIMBIMH,
YTOJI MEXAY MPSIMOM U TIOCKOCTEIO,
YTOJI MEXTY TIOCKOCTSIMH,
paccTosiHue OT TOUYKH [0 INIOCKOCTH,
paccTosiHue MEXIy IPSMBIMH,
paccTOSIHUE MEXKIY TUIOCKOCTSIMU;

- YMETh HCIIOIB30BATh MPH PEIICHUN
3a7a4 U3y4eHHBIC (PaKThl U TEOPEMBI
TUTAHUMETPUHN; YMEHHE OIICHUBATh
pasMepbl 00BEKTOB OKPYKAIOIIETO
MHpa

- YMETb peIaTh TeKCTOBBIC 3aJa4H
Pa3HbBIX THIOB (B TOM YHCIE Ha
MPOLICHTHI, TN M YaCTH, Ha
IBIXEHHUE, paboTy, CTOMMOCTh
TOBAapOB U YCIIyT, HAJIOTH, 3a]]a9H W3
00JIaCTH yNpaBiIeHUS JIUIHBIMA U
CEeMEMHBIMU (PHHAHCAMU ); COCTABIISTh
BBIPAXXEHUSI, YPaBHEHUS, HEPABEHCTBA
W MX CHCTEMBI 0 YCIOBUIO 3a]1a4H,
UCCIIEI0BATh MOyYeHHOE PEIICHHE H
OLICHUBATH IPABIONOA00HOCT
pe3yabTaToB

- YMETh ONEPUPOBATH HOHSITHSIMHU:
(hyHKIHS, HeMTpephIBHAS (YHKITHS,
MPOU3BO/IHAsS, TIEpBOOOpa3Hasl,
OTIpeIeIICHHBII HHTETPaN; YMETh
HaXOIWTh MIPOU3BOTHEIC
3IIEMEHTAPHBIX (DYHKIHH, NCTIONB3Y S
CTIpaBOYHbBIE MaTEPHAaJIbl; HCCIEI0BAT
B MIPOCTEHINNX CITydasx pyHKINU Ha
MOHOTOHHOCTb, HAXONUTb
HanOoJbIINe U HANMEHBIINE 3HAUCHHS
($yHKUUH; cTpouTh Tpaduku
MHOTOWICHOB C HCHOJIb30BAaHIEM
anmapara MaTeMaTU4ecKOro aHaju3a;
MPUMEHSTH TPOU3BOAHYIO IIPH
pELICHUH 33/1a4 Ha IBI)KEHHE; pelaTh
MPaKTHKO-OPHEHTHPOBAHHBIC 3a1a4H
Ha HauOOoJIbIINE U HANMEHBIINE

C IPUMEHEHHEM TpaduIecKuxX
METOJIOB H AJICKTPOHHBIX CPE/ICTB;

- OTIEPHUPYET MOHATUSIMH: TOUKA,
npsiMasi, IIOCKOCTh, TPOCTPAHCTBO,
JIBYTPAHHBIH YT OJI, CKPEIIMBAIOIIHECS
HpsIMbIE, TapaIeIbHOCTh U
NEePHIEHIUKYISIPHOCTD MPSIMBIX H
TUIOCKOCTEH, YTOJI MEKAY MPSIMBIMH,
YTOJI MEXTy MPSIMOH U MIIOCKOCTHIO,
YTOJl MEX/1y IUIOCKOCTSIMH,
paccTosiHie OT TOYKH JI0 TUIOCKOCTH,
paccrosiHue MEX,y IPSMBIMH,
paccTosiHue MEXy TIOCKOCTSMHU;

- HCIOJB3YET MPH PELICHUH 3a1a4
U3y4YeHHbIE (PaKThl K TEOPEMBI
TUTAHUMETPUH; YMCHUE OIICHUBATh
pasMepbl 00bEKTOB OKPY’KAIOILETO
MHpa

- pelaeT TEeKCTOBBIE 33]]a4d pa3HbIX
THIOB (B TOM YHCJIE Ha TIPOIICHTEHI,
JIOJI M 9aCTH, Ha JBIXXEHHE, padoTy,
CTOUMOCTH TOBAapOB U yCIYT, HaJIOTH,
3aJa4u U3 00JIacTH yIpaBICHUsI
JUYHBIMHU U CEMEWHBIMH (PHHAHCAMH);
COCTABIISITh BEIPAKCHUS, ypaBHEHUS,
HEPaBEHCTBA M UX CHCTEMBI 10
YCIIOBHIO 33/1a4H, UCCIIEI0BATh
MIOJTYYEHHOE PEIICHNE U OIICHUBATh
NpaBIONOJ00HOCTh PE3ybTaTOB

- OTIEPUPYET MOHATHAMH: (PYHKIIHS,
HeTIpepbIBHAs (PYHKINS, TPON3BOIHAS,
niepBooOpa3Hasi, onpee/IcHHbIN
MHTETpal; yMETh HAXOAUTh
HPON3BOJIHBIE dJIEMEHTaPHBIX
(bYHKIMH, NCTIONB3YS CIIPABOYHBIC
MaTepHabl; HCCIEA0BATh B
MPOCTEHIINX CITydasX GYHKIMU HA
MOHOTOHHOCTB, HAXOJUTh
HanOOJbIINE U HAUMEHBIINE 3HAYCHHS
(GyHKUMH; cTpouTh Tpaduku
MHOTOUWIEHOB C MCIOIb30BaHUEM
amnmapara MaTeMaTH4ecKOro aHaJn3a;
NPUMEHATH IPOU3BOIHYIO MTPU
pElIeHNH 3a/1a9 Ha IBI)KCHNE; PelIaTh
HPaKTHKO-OPHEHTHPOBAHHBIE 3a1a41
Ha HanOOJIbIINE U HANMEHBILIUE
3HAUCHMS, HAa HAXOXKJICHNE MYy TH,
CKOPOCTH U YCKOPEHHS;

- OTIEPHUPYET MOHATUSIMH: IBHKCHHE B
MIPOCTPAHCTBE, MOJOOHbIE (HUTYPHI B
IPOCTPAHCTBE; MCIIOIb30BATh
OTHOLICHHUE MJIOMIAAeH TOBEPXHOCTEH
1 00beMOB OAOOHBIX GUryp npu
pelleHnH 3a/1a4;

- BBIUHUCIISIET TEOMETPHUYECKHE
BEJIMYUHEI (JUIMHA, YTOJI, IUIOIIAb,
00beM, MIIOUIA b TOBEPXHOCTH),
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3HAYCHUSI, HA HAXOXKICHHE Y TH, UCTIONB3YyS U3YUYCHHBIE POPMYIBI
CKOPOCTH U YCKOPECHHS; METOJIBI

- YMETh ONICPUPOBATH TOHSATHSIMH:
JIBIDKCHHE B TIPOCTPAHCTBE, IOJI0O0OHBIC
(buryphI B IPOCTPAHCTBE;
WCTIOJIB30BaTh OTHOIICHHUE IIIOMIAICH
MOBEPXHOCTEH 1 00BEMOB TIOJOOHBIX
(uryp npu penieHuu 3a1ay;

- YMETh BBIYHCIATH TEOMETPHUUECKHUE
BEIMYMHBI (JIUHA, YTOJI, TUTOMAb,
00BeM, TUIOIIA/Th TOBEPXHOCTH),
WCTIONB3Ys M3Y4YeHHBIE POPMYITBI U
METOJIBI

@opMBl U METOIBI KOHTPOJS M OLEHKH PEe3yJbTaTOB OOYYEHHUS OJDKHBI IO3BOJISATH
IPOBEPATH Y 00YYAIOLINXCS HE TOJIBKO C(hOPMUPOBAHHOCTH MPO(ECCHOHATBHBIX KOMIETEHIIHUH,
HO ¥ pa3BUTHE OOIMINX KOMIIETEHINH 1 00ECTIeUNBAIOIINX UX YMECHHUH.

PesynbTartsl

(ocBOEHHBIE OcHoOBHBIE TOKA3aTEJIN OLEHKH @DopMbI H METOABI KOHTPOJISI
001IeKYJIbTYPHBbIE pe3yabTaTa OLICHKH

KOMIIEeTEHI[UM)

B gactu TpyaoBoro BociuTaHus:

- TOTOBHOCTH K TPYAY, OCO3HAHHE
LICHHOCTU MacTepPCTBa, TPYAOII00HE;
- TOTOBHOCTb K aKTHMBHOM
JESITeIbHOCTH TEXHOJIOTHUECKON U
COLMAJIbHOMN HaIPaBJIEHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH,
TUTAHUPOBAThH M CAMOCTOSITEIBHO
BBITIOJTHATD TaKylo AEATEILHOCTD;

- HHTEpecC K pa3uuHbIM chepam
npogecCHOHAILHON e TeIbHOCTH,
OBnazeHne yHUBEpCaIbHBIMU TectupoBanue

y4eOHBIMH TIO3HABATEIbHBIMU VYeTHBI onpoc

OK 01. Bri6upats JIEHCTBUSIMH: MareMaTHdecKuii TUKTaHT
CHOCOOBI peIIeHHS a) 0a30BbIC JIOTUUECKUE JCHCTBHSL: WnpuBuayansHast

3aj1a4 - CaMOCTOATENBHO ()OPMYITHPOBATh M | CaMOCTOSATENbHAs paboTa
npodeccnoHanbHOM aKTyaJIu3upoBaTh IIPoOIEMY, [Ipencrasnenue pe3yabTaToB
JesITeNbHOCTH, paccMaTpUBaTh €€ BCECTOPOHHE; NPaKTUYECKUX padoT
MPUMEHHUTENIBHO K - YCTaHaBJIMBATh CYLIECTBEHHBIH 3ammra TBOpYECKHX padoT
pa3INnIHBIM NpPU3HAK WA OCHOBAHHUS JUISI 3anura WHIUBHYATBHBIX
KOHTEKCTaM. CpaBHEHHMS, KINacCUPUKALUHI U MPOEKTOB

0000111eHMS; Konrponbnas pabora

- OTIPENIENATH 1EH ACATEILHOCTH, BrImonHeHve 3a1aHuii Ha dK3aMeHe
3a7aBaTh MapaMeTPhl U KPUTEPHH UX
JOCTIKCHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH H
NPOTHUBOPEYHS B paCCMaTPUBACMBIX
SBJICHUSX;

- BHOCUTb KOPPEKTHBHI B
JeSITeIbHOCTD, OLICHUBATD
COOTBETCTBHE PE3YJIbTATOB LIEJISM,
OLIEHUBATh PUCKH MOCIIEICTBUN
JeSITeIbHOCTH;

- pa3BUBATh KpeaTUBHOE MBIIILICHHE
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TIPH PEIICHUH KU3HEHHBIX MPOOIeM
0) 0a30BBIE UCCIIETOBATEIHCKUC
JIEHCTBHS:

- BIIJICTh HABBIKAMH Y4eOHO-
HCCIIEJIOBATENIbCKON U MTPOEKTHOM
JIeATeITLHOCTH, HABBIKAMH Pa3pEIICHIS
npoOem;

- BBISBIISATH PUYNHHO-CIICICTBEHHBIE
CBSI3M U aKTyaJU3UPOBaTh 3a/1a4y,
BEIJIBUTaTh TUTIOTE3Y €€ PEIICHHUS,
HAXOAWTH apPTyMEHTBI JIs
JIOKA3aTeJIbCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh HapaMeTPbl U KPUTCPUH
pelieHus;

- aHAJIM3UPOBATh MOJIYUCHHBIC B XOC
pellIeHus 3a7auu Pe3yIbTaThl,
KPUTHYECKH OIIEHUBAThH MX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCIIOBUSX;

-- YMETh NIEPEHOCHUTD 3HAHUS B
MO3HABATENHHYIO U IPAKTHIECKYIO
00JTaCTH )KU3HEACSITEILHOCTH;

- YMETh HHTETPUPOBAThH 3HAHMS U3
pa3HBIX PEAMETHBIX 00JIacTeill;

- BBIJIBUTATh HOBBIC MJICH, ITPEjIaraTh
OPUTHHAJIbHBIE TIOAXO/IbI U PEIICHYS;
1 CIIOCOOHOCTH MX MCIOJIb30BaHHUS B
T03HABaTEJIbHOM U COLIMAIbHON
MTPAKTHKE

OK 02. OcymecTBIsATh
[TOMCK, aHAJIN3 U
HHTEPIPETAIUIO
nH(popmaIuy,
HEOOXOIMMOM ISt
BBITIOJIHEHHS 3a/1a4
npodecCHoHaIbHON
NEATEIBLHOCTH.

B o6macti IeHHOCTH HAyYHOTO
TIO3HAHUSL:

-c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
00IIeCTBEHHOW NPAKTHUKH,
OCHOBaHHOT'O HA JTUAJIOTe KYJBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO
MecTa B MOJIMKYJIbTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE A3BIKOBOM U
YUTATENLCKON KYJIbTYPhI Kak CpeicTBa
B3aUMOJICHCTBUS MEXY JIOJIBMH U
HIO3HAHUS MUPa;

- OCO3HAaHHE LIEHHOCTU HAYYHOU
JeSITeIbHOCTH, TOTOBHOCTh
OCYILECTBIISITh MPOEKTHYIO U
HCCIIEIOBATENBCKYIO JIESITENBHOCTh
WHIUBUIYaIBHO U B TPYIIIIE.
OBnasieHre YHUBEPCATbHBIMH
y4eOHBIMH TIO3HABATEIbHBIMU
JEUCTBUSIMHU:

B) pabota ¢ nH(opManuei:

- BJIaJICTh HAaBBIKAMH TTOJTyYCHUSI
MH(OPMALINH U3 HCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEILHO
OCYILECTBIISTH OUCK, aHAIIU3,
CHCTEeMAaTH3aIMIO M HHTEPIPETALHIO
MH(OPMAIINH PA3INYHBIX BHJIOB U

TectupoBanue

YcTHBIN onpoc
MareMaTHIeCKUM TUKTAHT
WunuBunyanbHas
camocrosTenpHas padboTa
IIpencraBneHue pe3yabTaToB
MPAKTHYECKUX paboT
3amuTa TBOpUECKUX paboT
3ammuTa HIUBUTY ATEHBIX
MIPOCKTOB

KonTponbnas pabora
Brmmonnenue 3agaHuii Ha SK3aMEHE
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(hopm mpencTaBIeHNUS;

- CO371aBaTh TEKCTHI B Pa3IMYHbBIX
(dhopmarax ¢ yueToM Ha3HAYCHUS
UH()OpPMALIMH ¥ LIETICBOI ayAUTOPUH,
BBIOMPAsi ONTUMAJIBHYIO (GOpMY
HPE/ICTABICHHS Y BU3yaIn3allly;

- OLICHUBATh JOCTOBEPHOCTD,
JIETUTUMHOCTH HH(POPMALIUH, €€
COOTBETCTBHE MPABOBBIM U MOPAJIbHO-
TUYECKUM HOpMaM;

- CIOJIb30BaTh CPEICTBA
UHQOPMAITHOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B
pELICHUH KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U
OpraHu3aIMOHHBIX 32184 C
co0JroieHreM TpeboBaHuit
IPrOHOMUKH, TEXHUKH OE30IIaCHOCTH,
TUTHEHBI, pecypcocOepexeHus,
IPaBOBBIX ¥ STHYECKUX HOPM, HOPM
WHGOPMAITMOHHOW 0€301TaCHOCTH;

- BJIaZIeTh HaBBIKAMHU PAcIiO3HABAHUS U
3aIIUThl KHPOPMALIVH,
MHQOPMAaIIMOHHOH 0€30MacCHOCTH
JUYHOCTH

OK 03. IInannpoBathb
U pEean30BHIBATH
coOCTBEHHOE
npodeccuoHanbHoe U

JIMYHOCTHOC PAa3BUTHUC.

B o0nacti 1yXOBHO-HPaBCTBEHHOI'O
BOCTIMTaHUA:

-- cpOpPMUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHMS, STHYECKOTO MTOBEICHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYALIUIO U
MIPUHAMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSICh Ha MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HAHHE JINYHOTO BKJIa/1a B
MOCTPOECHUE YCTOHYUBOTO Oy IyIIero;
- OTBETCTBEHHOE OTHOIIEHNE K CBOMM
poauTensM U (WIH) APYTUM YICHaM
CEMBH, CO3AAHNIO CEMBU Ha OCHOBE
OCO3HaHHOT'O NPUHATHS LIEHHOCTEMN
CEMEHHOM )XU3HU B COOTBETCTBUU C
TpazuuusMu Hapoaos Poccuu;
OBnazneHne yHUBEpCaIbHBIMU
PETYNATUBHBIMH JEHCTBUAMHU:

a) caMOOpTaHU3aLus:

- CaMOCTOSITENIEHO OCYIIECTBISTh
MO3HABATENIbHYIO JESTENHFHOCTD,
BBISIBIISITH TIPOOJIEMBI, CTABUTD U
(hopmyaMpoBaTh COOCTBEHHBIE 3a1a41
B 00pa30BaTENbHOMN NESITEILHOCTH U
JKU3HEHHBIX CUTYalUsX;

- CaMOCTOSITENIBHO COCTABIIATH IUIaH
peLeHus npoOIeMbl C y4eTOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTCHHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsM;
c1oco0CTBOBATH (HOPMHUPOBAHUIO U
IPOSIBICHUIO ITUPOKON SPYAHLIUU B

TectupoBanue

YcTHBIN onpoc
MareMaTHYeCKUH TUKTAHT
NuaauBuayanbHas
caMocTosITeNTbHas paboTa
[Ipencrasienue pe3ynbpTaToB
MPAKTHYECKUX paboT
3ammTa TBOpUECKHX paboT
3amuTa HHIUBUIYaIbHBIX
MIPOEKTOB

Konrponbhas pabora
Brimonxenue 3agaHuii Ha SK3aMEHE
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pasHbIX 00MaCTIX 3HAHUH, TOCTOSHHO
MTOBBINIATE CBOM 00pa30BaTEBHBINA U
KyJbTYPHBIN YpOBEHB;

0) CaMOKOHTPOJIB!

WCTIOTIB30BaTh MMPHEMBI peICKCHH IS
OIIEHKH CHUTYaIllH, BBIOOpA BEPHOTO
pelieHus;

- YMETh OLICHUBATh PUCKHU H
CBOEBPEMEHHO MPUHUMATh PELICHUS
M0 UX CHUKEHHUIO;

B) SMOLIMOHAIBHBIA MHTEIIJIEKT,
Mperoararonun
c(hopMUPOBaHHOCTE:

BHYTPEHHEN MOTHBALIUH,
BKJIFOYAIOLIECH CTPEMIICHHUE K
JOCTHIXXCHUIO LICTIU U YCIIEXY,
ONTHMU3M, HTHUIIHATUBHOCTb, YMEHUE
JIEICTBOBATh, HCXOS U3 CBOUX
BO3MO>KHOCTEH;

- OMIIATHH, BKIIOYAIOIIEH
CIOCOOHOCTH ITOHNMATh
SMOLIMOHAJIBHOE COCTOSIHUE IPYTHUX,
YYMTBIBATh €ro IIPH OCYIIECTBIIEHUH
KOMMYHHUKAIIUH, CTIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COLMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX
CHOCOOHOCTH BHICTPanuBaTh
OTHOILIEHUS C IPYTUMH JIOABMH,
3a00TUTHCS, IPOSIBIISITH UHTEPEC U
paspenats KOHQIUKTEI

OK 04. PaboTtats B
KOJIJICKTHBE U
KoMaH e, 3PpPEKTUBHO
B3aUMO/ICHCTBOBATE C
KOJIJICTaMH,
PYKOBOJICTBOM,
KITHEHTaMH.

TOTOBHOCTB K CAMOPA3BUTHIO,
CaMOCTOSITETFHOCTH U
CaMOOTIpeIeNICHHIO;

-OBJIaJICHHE HaBbIKAaMU y4eOHO-
UCCIEeA0BATEIBCKON, IPOCKTHOMN U
COLIMAJIFHOMN IEATETHHOCTH;
OBrnaneHne yHUBEpCaIbHBIMU
KOMMYHUKATUBHBIMH JICHCTBUSMMU:
0) coBMeCTHAS IeATEITHHOCTD:

- IOHNUMATh U UCITIOIh30BATh
MIPEUMYILECTBAa KOMaHIHON U
WH/IMBHTy AJIbHOU PabOTHI;

- IPUHHAMATh L€ COBMECTHOM
JIEATENBHOCTH, OPTaHU30BBIBATh U
KOOPAVMHHUPOBATH ACUCTBUA 110 €€
JOCTHKEHHIO: COCTABIIATH TJIaH
JIEHCTBUMN, paCOpENeIATh POJIU C
y4eTOM MHEHUH Y4aCTHUKOB
00CyXIaTh pe3ybTaThl COBMECTHON
paboTsr;

- KOOPJIMHUPOBATH U BHITIOIHATH
paboTy B yCIOBHAX PEATBHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS;

- OCYILECTBIIATH IO3UTHBHOE
CTpaTEernyecKoe MOBeIeHUE B
Pa3IMYHBIX CUTYAlUAX, IPOSBISITh

TectupoBanue

VYceTHsll onpoc
MaremMaTnyecKkuii JUKTaHT
NnaauBuayanbHas
camocTrosTenbHas padboTa
IIpencraBneHue pe3ynbTaToB
MPaKTHYECKUX paboT
3amuTa TBOpUECKUX paboT
3amuTa HHIUBUTYaIbHBIX
MIPOCKTOB

Konrponbhas pabora
Brinonnenue 3aganuii Ha SK3aMeHE
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TBOPYECTBO U BOOOpaKeHUE, ObITH
MHHALIMATHBHBIM.

OBrajieHHe YHUBEPCATHLHBIMU
PETYISATHBHBIMH JIEHCTBUSIMU:

) IPUHITHE ceOs U APYTHUX JIFOACH:
- IPUHUMATh MOTUBBI M APTyMEHTBI
JIPYTHX JIFOJICH TPU aHAJH3e
Pe3yNIBTaTOB JIEATSILHOCTH;

- MPU3HABaTh CBOE IPABO U MTPABO
JIPYTHX JIFOJICH Ha OINOKHY,

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh
MU C HO3MIIMU APYrOro 4eIoBeKa

OK 05. OcymiecTBiATh
YCTHYIO U
MUCBMEHHYIO
KOMMYHHKAIIMIO Ha
roCy/IapCTBEHHOM
SI3BIKE C YUETOM
0COOeHHOCTEH
COLMAILHOIO U
KYJIbTYPHOTO
KOHTEKCTA.

B o6macTu acTeTnyeckoro
BOCTIMTaHUS:

- 3CTETUYECKOE OTHOIICHHUE K MUDY,
BKITIOYasl 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyJa u 00IIECTBEHHBIX OTHOIIICHHUIA,
- CIOCOOHOCTH BOCIIPUHUMATH
pas3InvHbIC BUJIBI UCKYCCTBA,
TPaJUIUU U TBOPYECTBO CBOCTO U
JIPYTUX HApOJI0B, OLIYIIATh
3MOIIMOHAJIBHOE BO3JIEHCTBUE
UCKYCCTBA;

- YOSXKICHHOCTh B 3HAYUMOCTH ISt
JIUYHOCTH U O0IIeCTBa
OTEUECTBEHHOTO ¥l MUPOBOTO
HCKYCCTBa, dTHUYECKUX KYJIBTYPHBIX
TpaJuLIMi U HAPOJTHOI'O TBOPYECTBA;
- TOTOBHOCTb K CAMOBBIPAKCHHIO B
Pa3HbBIX BUIAX UCKYCCTBA, CTPEMIICHHE
IMPOABJIATHE Ka4€CTBA TBOp‘IeCKOﬁ
JIMYHOCTH,

OBnaneHne YHUBEPCaTbHBIMU
KOMMYHHKATHBHBIMH JICHCTBHUSIMU:
a) oOIIeHHeE:

- OCYHICCTBJIAATH KOMMYHUKAIIMKU BO
Bcex cepax ku3HH;

- pacro3HaBaTh HeBepOAIbHbIE
CpeJlCTBa OOIEHUSs, TOHUMATh
3HAYCHUE COIMANBHBIX 3HAKOB,
pacrno3HaBaTh MPEINOChITKH
KOH(I)J'II/IKTHI)IX CI/ITyaHHﬁ U CcMsAryaTthb
KOH()JIHKTHI;

- pa3BepHYTO U JIOTUYHO U3JaraTh
CBOIO TOUKY 3pCHUS C
WCIIOJIb30BaHHUEM SI3BIKOBBIX CPEJICTB

TectupoBanue

VYcerHsll onpoc
MareMaTHYEeCKUH TUKTAHT
NuaauBuayanbHas
caMocTosITeNTbHas paboTa
[Ipencrasnenue pe3ynbpTaToB
MPaKTHYECKUX paboT
3ammTa TBOpUECKUX paboT
3amuTa HHIUBUIYaIbHBIX
MIPOEKTOB

Konrtponbhas pabora
BrinonHeHue 3a1aHuii Ha 3K3aMEHE

OK 06. IIposBiaTe
rpak 1aHCKO-
MaTPUOTHYCCKYO
MTO3HIINIO,
JEMOHCTPHUPOBATH
OCO3HAHHOE
[TOBEJCHUE HA OCHOBE
TPaTUIIMOHHBIX
00IIIeYeTOBEYECKUX
IICHHOCTCH,

- 0CO3HaHHE O0YYAIOLIMUCS
POCCHICKOH rpaskaaHCKON
UIEHTUYHOCTH;

- LIeJICHANpaBJIEHHOE Pa3BUTHE
BHYTPEHHEH MO3ULUH TUYHOCTH Ha
OCHOBE JyXOBHO-HPAaBCTBEHHbIX
LIeHHoCcTe Hapos10B Poccuiickoi
Denepanyy, HICTOPHYECKHUX U
HallMOHAJIbHO-KYJIBTYPHBIX TPaJULMH,
(opMupoBaHNE CHCTEMBbI 3HAYUMBIX

TectupoBanue

VYceTHbll onpoc
MaremMaTnyecKkuii JUKTaHT
WNunuBunyanbHas
camocrosTenbHas padboTa
IIpencraBneHue pe3yabTaToB
MPaKTUIECKUX paboT
3amuTa TBOpUECKUX paboT
3amuTa HHOUBUIYATbHBIX
MTPOEKTOB
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MPUMCHSATHL CTaHAAPThI

AHTUKOPPYIIIOHHOTO
TIOBCACHHUSL

LEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTHUKOPPYIIIHOHHOTO
MHPOBO33pPEHMS], TPABOCO3HAHHUA,
3KOJIOTHYECKOH KYJIBTYPHI,
CIIOCOOHOCTH CTAaBUTh IIEH U CTPOUTH
JKU3HEHHBIE TUIAHBL;

B uwacTu rpax1aHCKOTO BOCITUTAHUS:

- OCO3HaHHME CBOUX KOHCTUTYIIMOHHBIX
IpaB ¥ 00S3aHHOCTEH, YBOXKCHHE
3aKOHA U TPABOTIOPSJIKA;

- IPUHSTHE TPATUITHOHHBIX
HAI[MOHAIBHBIX, OOIIEYEIIOBEUECKUX
TYMaHUCTHYECKUX U
JIEMOKPAaTHYECKHX IEHHOCTEH;

- TOTOBHOCTB TIPOTUBOCTOSTH
WCOJIOTHH SKCTPEMHU3MA,
HaI[MOHAIH3Ma, KCeHOPOoOuH,
JTUCKPUMHHAITIY 110 COITUATEHBIM,
PEJIUTHO3HBIM, PACOBBIM,
HAI[MOHAIBHBIM MPU3HAKAM;

- TOTOBHOCTB BECTH COBMECTHYIO
JIesITeIbHOCTh B MHTEpEcax
TPpaXXIaHCKOT0 O0IIEeCTBa, Y4aCTBOBATh
B CAMOYIPaBIICHUH B
00111e00pa30BaTENbHON OpraHU3auu
U JIETCKO-IOHOIIECKUX OpPTaHU3alNsX;
- YMEHHE B3aMOJEeCTBOBATh C
COIMaTbHBIMU MHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUSIMH U
Ha3HAYCHHUEM;

- TOTOBHOCTh K TYMaHUTApHOU U
BOJIOHTEPCKOM JIEATEIbHOCTH;
MaTPUOTHYECKOTO BOCITUTAHUS:

- chopMHPOBAHHOCTH POCCUICKOM
TPaXTaHCKON HICHTUYHOCTH,
MaTPUOTHU3MA, YBAKEHUSI K CBOEMY
HApOAY, YyBCTBA OTBETCTBEHHOCTHU
nepen Pogunoit, ropaoctu 3a cBoi
Kpaii, cBoro PosivHy, CBOM S3BIK U
KYJIbTYpY, IPOIITOE U HACTOSIIEE
MHOTOHaIMOHAIBHOTO Hapoaa Poccuy;
- IEHHOCTHOE OTHOIIIEHNE K
rOCYAapCTBEHHBIM CHMBOJIAM,
HUCTOPUUYECKOMY U IPUPOAHOMY
HACJICJTUIO, TAMSTHUKAM, TPAIUIUSIM
HapoaoB Poccun, noctmxeHusIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIE;

- uaeitHas yOeKJeHHOCTh, TOTOBHOCTh
K CIyXeHHI0 1 3anuTe OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cya50y;
OCBOEHHBIE O0YYaIOIIMMHUCS
MEXIPEAMETHBIC TOHATUS U
YHUBEpCaIbHBIE YUeOHbIC TEHCTBUS
(perynsaTHBHEIE, TO3HABATEIHHBIC,
KOMMYHHKaTHBHBIE);

- c11ocOOHOCTh MX UCHOJIb30BaHHS B

KonTponbHas pabora
Brimmonnenune 3agaHui Ha SK3aMeHe
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MMO3HABaTEJILHOW U COITMAILHON
MIPaKTHUKE, TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIAHUPOBAHUIO U
OCYILIECTBIICHUIO Y4eOHOH

JeATECITLHOCTH, OpraHN3allii yIeOHOTO

COTPYJIHUYECTBA C MEJarOornIeCKIMH
paboTHHUKaMH U CBEPCTHUKAMH, K
Y4aCTHIO B IOCTPOEHUU
WHINBHTyaJIbHOW 00pa30BaTeIbHON
TPAeKTOPUH;

- OBJIaJICHUE HABBIKAMHU Y4E€OHO-
HCCIIeIOBATENIbCKOM, IPOESKTHON 1
COLIMAJILHON IEATETHbHOCTH

OK 07.
CopnelicTBOBaTH
COXPaHCHUIO
OKpY>KaroIIeH cpebl,
pecypcocOepexeHuIo,
3¢ heKTHBHO
JIEHCTBOBATH B
Ype3BbIYANHBIX
CUTYyaIUsX.

- He IPUHUMATH JICHCTBUS,
MIPUHOCSIIKE BPE]l OKPYKaIOICH
cpee;

- YMETh MMPOTHO3UPOBATH
HEOJIarONPUATHBIC YKOJIOTUIECKHE
TIOCJIE/ICTBUS TIPENITPUHUMAEMBIX
JICUCTBUM, IPEOTBpAIIATh UX;

- PaCIIUPUTH OTBIT JIEATSILHOCTH
9KOJIOTHYECKON HAIIPaBICHHOCTH;

- pa3palaTbIBaTh IUIAH PEIICHUS
MPOOJIEMBI C YUETOM aHan3a
UMEIOIINXCS MaTePHAITLHBIX H
HEMATEPUAIbHBIX PECYPCOB;

- OCYIIECTBIIATH IIeNICHATIPABICHHBII
MIOMCK TIEpeHoca CPEACTB U CIOcO00B
JIEHCTBUS B TPOPECCHOHAIBHYIO
cpeny;

- YMETh NMEPEHOCUTH 3HAHUS B
IMMO3HABATCJIbHYIO U IPAKTUYCCKYIO
00JIaCTH )KU3HEICSITCIbHOCTH;

- IpeJIarath HOBBIC MPOCKTHI,
OLICHUBATh UJICH C TIO3UI[UA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOMN
3HaYUMOCTH;

- 1aBaTh OILIECHKY HOBBIM CUTYaIUsIM,
BHOCHTH KOPPEKTHBHI B JICATEILHOCTD,
OIICHMBATh COOTBETCTBUE PE3YIHTATOB
EJISIM

TectupoBanue

YcTHBIN onpoc
MareMaTHYECKUH TUKTAHT
WNunuBunyanbHas
caMocTosITeNTbHas paboTa
[Ipencrasienue pe3ynpTaToB
MPAKTHYECKUX paboT
3ammTa TBOpUECKHX paboT
3amuTa MHIUBUIYaIbHBIX
MIPOEKTOB

Konrtponbhas pabora
Brimonnenue 3agaHuii Ha SK3aMEHE
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TunoBble 3a1aHus 1JIsl IPOBeAeHNsI MPOIeAYPHI OLIEHUBAHUSA Pe3YJbTATOB OCBOEHMSI
AUCHMILIMHBI B X0/1€ IPOMEKYTOYHOM aTTeCTAllUN

OK 01. Beioupars crioco0bl penieHHs 32124 NPO(ecCHOHAIBLHOM AeTeJbHOCTH,
NPUMEHHUTEIbHO K PA3JIHYHBIM KOHTEKCTaM.
TecroBble 3ananus
1. Kak o6o3Hauaercs o6nactb onpezeneHus GyHKIun?

a) D(f) =X
0)F(f)=Y
B) Y(f) =X
) X(f)=D
2. Oy - 9710 ...

a). ocb opounam

0) och abcIuce

B) OCbh T'HIIepOOJIbI

I') OCb HYJS

3. Kakoe 3HaueHNE UMEET X B YPABHEHUHU HA KapTUHKE COS X = -17

a).w+2mn,n €L

0)n/3-nn,n € Z

B)2n +mn/2,n € Z

r)m-nn,n€Z

4. Ecnu mmomiaas TMOJHOW TMOBEPXHOCTH MpU3Mbl paBHa 20, yJIBOCHHas IUIOMIAAb
ocHoBaHHUA paBHa 10, To rIOIIaaL OOKOBOM MMOBEPXHOCTH. . .

a) 10

0) 20

B) 30

r) 15

5. Kaxkoii Oy et ruiomiaib OCHOBaHUS MPSIMOYTOJIBHOM MPU3MBbI CO CTOpOHaMU 6 cM U 4 cm?

(24 cm?)

OK 02. OcymecTBISITh IOMCK, AHAJHM3 U HHTEpHpeTANNI0 HH(popManuu, He0OX0AMMOM A1
BbINOJIHEHN S 32124 NMPO(eCcCHOHATBHOM 1esITeJIbHOCTH.
TecroBble 3a0aHUs
1. Kakoii sBnsiercst GyHKIus ¢ rpagukom y = 3x - 4?
a) KBaJpaTUYHOU
0) morapupMuIECKOM
B) CTENEHHOMU
2) TUHeuHoU
2. Kakoe HanMeHbIIIee 3HaUeHUE Y UMeeT PyHKIus y = sin x?
a). -1
6)0
B) -2
r) -6
3. UeM saBisieTcsa COS X HA €AMHUYHON OKPYKHOCTH?
a) OpANHATOU
0) abcyuccoii mouxu
B) LEHTPAIbHON TOUKOM
T) yIJIOM
4. Yemy paBeH X B ypaBHeHHHU logsx = 0?7
a) 1
0) 0 -
B)2 -
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r)-1-

5. Ecau peOpo ky0a paBHO 3 ¢M, TO €ro IUIOIIAAb TOBEPXHOCTH OYyAET paBHa. .. .
a) 9 cm%;

6) 27 cm?;

B) 54 cM%;

r) 98 cM?.

6. KakoBa cymma yrioB Tpeyroiabauka? (180)

OK 03. IlnanupoBath U peajn30BbIBATH COOCTBEHHOE MPOdecCHOHATIbHOE U TUYHOCTHOE
pa3Burue.
TecTOBBIE 3aMaHUA
1. Yto sBasercs rpadukoM GpyHKimu f(x) = x>?
a) napabona
0) kBazpar
B) rurepbosna
T) npsMast
2.1/6=...
a) 60°
0) 40°
B) 90°
2) 30°
3. Kakoe cooTHOIIeHHE HA3bIBAIOT OCHOBHBIM TPUTOHOMETPUUYECKUM TOKAECTBOM?
a) sin‘a + cos’a = 1
6) tg’a/ ctg’a =1
B) sin’a - cos’a = 1
r) ctg’a + sin’a = 1
4. B npusMe W3BECTEH NMEPUMETP OCHOBAHUSA M BbICOTa mpu3dMbl. OHU paBHBI 5 U 7.
[Tnomaaps OOKOBOM MOBEPXHOCTH PaBHA. ..
a) 35
06) 30
B) 15
r) 20
5. JIro0Gas rpaHb MPSIMOYTOJIBLHOTO TapaJUIeICUIE A - ITO: (MPAMOY20NbHUK)

OK 04. PadoTath B KOJUIEKTHBE U KOMaH/1e, 3(P(PeKTUBHO B3aUMOAeHCTBOBATD C
KOJLJIeTaMH, PYKOBO/JCTBOM, KJIHEHTAMU.
TecTOBBIE 3aMaHUA
1. Yemy paBen yrous 90° no paguanHoi mepe yria?
a)m
0) 3n/4
8) m/2
r) /6
2. Kak no-apyromy MO>KHO 3anucaTh ypaBHeHHE tg X = 07
a) sinx/cos x =0
0)cosx/sinx=0
B)tgx/ctgx=0
r)-sinx =0
3. Kakoe u3 ypaBHEeHUH ABISETCS KBaAPATHBIM?
a)3x+5=0
6)x°+4x-3=0
B)2x +3y =7
r)2x-5=10
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4. Kakoe u3 ypaBHEHUH SIBISCTCS JIMHEHHBIM?
a)x’>-5x+6=0

6)2x +3y=7

B)3x-2=0

Nx>+4x+3=0

5. Haiinute 3Havyenue x: 2x - 8 = 12. (x = 10)

OK 05. OcymecTBaITh YCTHYIO M IHCbMEHHY0 KOMMYHHKAIHMIO HA TOCY1apCTBEHHOM
SI3bIKE C Y4€TOM 0CO0€HHOCTEel CONMATIBLHOI0 U KYJbTYPHOI0 KOHTEKCTA.
TecroBble 3a0aHUs
1. Kakast pyHKIIMS COOTBETCTBYET YpaBHEHHIO ax + by = c?
a) KBaipaTU4Hast QyHKIUS
0) crerieHHast GyHKIUS
8) uHeliHas QyHKYUsL
r) Jorapudmudeckast GyHKIUS
2. Yto u3 cebs mpeACTaBisieT CHHYC TPEyTroJIbHUKA?
a) OTHOLICHHE MPHUJIEKAIIETO KaTeTa K TUIOTEHY3¢e
0) OTHOIIIEHHE POTHUBOJICKALIETO KaTeTa K MPHIISKAILEMY
B) OTHOILIEHHE IPUIIEKALIETO KaTeTa K MPOTUBOJIEKALLIEMY
2) omHouleHue NPOMUBOIEHCAWE20 Kamema K 2UNOmeHy3e
3. Pemure ypaBuenue: 2(x +2) - 3(x - 1) =5.

a)x=1
0)x =2
B)X =3
rx=4

4. Kakoil BUJl ypaBHEHHUS MPEACTaBISIET COOOM ypaBHEeHHUE BUa ax + b = ¢?
a) Jluneiinoe ypaeneHnue

6) KBagpatHoe ypaBHeHHE

B) PanimonansHoe ypaBHEeHHE

r) UppanuonanbHoe ypaBHEHUE

5. Onpenenure 00beM KBaAPATHOW MPU3MbI C OCHOBaHHUEM 3 CM X 3 CM M BBICOTOM 8 CM.
(72 cm?)

OK 06. ITposiBAATH rpakIaHCKO-NATPHOTHYECKYI0 TO3UIUIO, JeMOHCTPHPOBATH
O0CO3HAHHOE NMOBeJeHNe HA OCHOBE TPAJUIIMOHHBIX 0011leYe/I0BeYeCKHX IEeHHOCTel,
NPUMEHSATHh CTAHAAPTHI AHTHKOPPYNIHOHHOTO TOBEIEHUSI.

TecToBBIE 3aMaHUA

1. DkcTpeMyM - 3710 ...

a) Mepa U3MEPEHUS yTII0B

0) mMakcumanvbHoe UNU MUHUMATbHOE 3HAYeHUe QYHKYUU HA 3A0AHHOM MHOMCECMEe
B) orpaHnyeHHast QyHKIUS

T') TOCTOSIHHAS BETMYMHA

2. Yemy paBeH cos30°?

a) N3/2

0) 2

B) 1

) V2/2

3. Iloka3arenbHast GyHKUIHUA - ...

a) 9To GhyHKIM BUaa y = a*, rie ocHoBaHue cTeneHn a<0 ma = 1
0) smo ¢ynxyus suda y = a’, 20e ocHosanue cmenenu a>0u a + 1
B) 3TO (PYHKIMS BUIA y = @, T7ie OCHOBaHME crerenn a>0 u a # 1
r) 9T0 DyHKIUS BUIA Y = a*, T/ie ocHOBaHue cTernenn a0 u a # 1
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4. BpicoTa npu3Mbl HEM3BECTHA, HO HM3BECTEH MepumeTp ocHoBaHus. OH paseH 10.
[Tnomans 6okoBoil moBepxHOCTH paBHA 20. Hen3BeCTHBII 371€MEHT paBeH. ..

a)?2

0) 5

B) 10

r) 20

5. Kakoit 06beM nmeet ky0 co cropoHoit 5 em? (125 em?)

OK 07. CoaeiicTBOBATH COXPAHEHUIO OKPY KAIOLIEN Cpebl, pecypcocOepekeHulo,
3(p(PpeKTHBHO AeHCTBOBATHL B YPE3BbIYaHBIX CUTyallUsAX.

TecToBBIE 3aMaHUA

1. Ecnn ko3¢ ¢unuents! k onnHakoBsle, TO rpaduKy JIUHEHHON QYHKIUH . ..

a) napannenbhsl

0) mepecekarTCs

B) TIEpPIIECHINKYJISIPHBI

T) SBJISIIOTCA MPOJOHKEHUEM APYT JIpyra

2. Yto Takoe MpOMEKYTKH 3HAKOIIOCTOSHCTBA?

@) Mo MHOXMCeCmea 3HAYeHUll apeyMenma, npyu KOmopbvix 3HAYeHUs. YHKYUU A6IAI0MC
MOJILKO NOJIOHCUMENIbHBIMU UTIU OMPUYAMETTbHBLMU

0) PTO MHO)KECTBa 3HAYCHHWI apryMeHTa, NMPU KOTOPHIX 3HAYCHUS (DYHKIUU SBISIOTCS
TOJIBKO MOJIOKUTETbHBIMU

B) 3TO MHOKECTBA 3HAYEHWH apryMeHTa, MPU KOTOPBIX 3HAYCHHS] (PYHKIIHH SIBIISIOTCS
TOJIbKO OTPUIIATENIbHBIMU

') 9TO MHOXXECTBA 3HAUEHU apryMEHTa, MPU KOTOPBIX 3HAYCHUS (PYHKIMH SIBISIOTCS U
MOJIOKUTEIBHBIMHU, U OTPULIATETHbHBIMU

3. Kakoe Hauboubliee 3HaueHUE y UMeeT PyHKLUSA Y = coS X?

a) 1

0)2

B) 3

r)4

4. Tlmomanp OokoBoM moBepxHOocTH paBHa 30, ocHoBanus 15. IlomHas momaIsL
MOBEPXHOCTHU IPU3MBI. . .

a) 30

0) 40

B) 50

2) 60

5. Kakoit 06beM nmeet ky0 co croponoit 3 cm? (27 cm?)
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