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1. ACIIOPT ITPOT'PAMMBI YYEFHOU JUCHUTLJIAHBI

OO0pa3zoBarenbHas Mporpamma, peainusdyeMas Ha 0a3e OCHOBHOrO o0Iero oOpa3oBaHUS,
paspaborana Ha OcCHOBe TpeOoBaHMil (enepaabHOT0 TOCYIapPCTBEHHOTO O00pa30BaTEIHHOTO
crangapTa cpenHero obmero obpaszoBanus, @I'OC CIIO mo npodeccun 54.01.20 I'paduyeckuit
Iu3aiiHep, yTBEpPXkKACHHOTO mnpukazoM MuHoOpHayku Poccun ot 09 pexabps 2016 No 1543;
MOJIOKEHUH  (esiepadbHOil OCHOBHOM 0011€00pa30BaTeNbHON MPOrpaMMBbl CpPEIHEro OOIIEro
oOpazoBaHusi ¢ Yy4YeTOM TOdy4aeMoil Tmpodeccuu; TMyHKTa 78 mpukaza MwuHHCTEpCTBA
[Ipocsemenuss Poccuiickoit @enepanuu ot 3 utong 2024 r. Ne 464 «O BHeceHUM U3MEHEHHUH B
benepanbHble TOCYJaPCTBEHHBIE CTAHIAPTHI CPEAHETO MPO(eCcCHOHATLHOTO 00Pa30BAHUY.

1.1. O0s1acTh NIpUMEHEHHS NPOTIPAMMBI

[Tporpamma yue6noit muctumauael OVYIL.03 «Marematuka» npeaHa3HaueHa ISl BEJCHUS
3aHATHUH CO CTyJCHTaMH OYHON (OpMBI OOyYEHHS, OCBAaWBAIOIIMMH MPOTrpamMMy TOJATOTOBKH
KBaTM(pHUIMPOBaHHBIX padbounx, ciayxamux (ITIIKPC) mo npodeccun CI1O 54.01.20 I'papuueckuit
JA3alHep.

1.2. Mecto aucunmimnsl B ctpykrype IHIIKPC

Hucuumuna OYIL.03 «MaremaTrka» BXOAUT B 6510k «O0s3aTebHble yueOHbIE TPeMETh)
0011eo0pa3oBaTeIbHOTO  IUKJIa MPOrpaMMbl  MOJATOTOBKM — KBaJU(UIMPOBAHHBIX  paboyvmX,
coyxkamux 1o mnpodeccun CIIO 54.01.20 I'paduyeckuii nuzaifHep. VY4eOHBIM IUIaHOM
MPelyCMOTPEHO U3y4eHUE JaHHOHM NUCHIUIUIMHBI Ha TepBOM Kypce (1-2 cemecTphl).

1.3. Hean u 3aga4d  JUCUMIUIMHBI — TpeOOBaHMsA K Ppe3yJabTaTaM OCBOCHUS
AUCHHUILTHHBI

Ilens: comepkaHue mporpaMMbl 00IIE00pa30BATEIILHON TUCIUTIINHBI  «MaTeMaThkay
HaMpaBJICHO Ha JOCTHXEHHE pPEe3yJbTaTOB €€ M3y4eHHUs B cOOTBETCTBHM ¢ TpeboBaHusmMu ®PI'OC
COO ¢ yuetom npodeccronanpHou HanpasieHHocTd ®I'OC CITO

Sagaun:

- chopMUpPOBaTH CUCTEMY 3HAHUH MO0 MAaTEMATHKE;

- pa3BUBaThb yMEHHUS BbIOOpa CIOCOOOB pemieHHs 3adad  NpodeccHOoHATbHOM
JeSTEIbHOCTH, IPUMEHHUTENBHO K Pa3IMYHBIM KOHTEKCTAM;

- dbopMUpOBaTE yYMEHHS B OCYIICCTBICHWW TIOWCKA, aHalW3a W WHTEPIPETAIUN
UH(pOpMaLnU, HeOOXOAUMOM Ul BBINOJIHEHUS 33]1a4 IPO(PEeCCHOHATIBHON 1€ TEbHOCTH;

- pa3BUBaThb  HABBIKM  WCIOJb30BaHMA  MH(POPMALMOHHBIE  TEXHOJOTMH B
npo¢eCCUOHATILHOM J1eATeTbHOCTH.

B pe3ynbraTe ocBoeHUs cofepaHus y4eOHON NUCHUIUIMHBI 00YYaOUIHIiCs TOJIKEH:

3HATh:

- IIOHATHUA: CTCIICHbL 4YHCIIA, HOFaqu)M Yucjia, YMCHHC BBIIIOJHATL BBIYHUCIICHHUC
3HAYEHUH U MpeoOpa3oBaHUs BBIPAXKEHUH CO CTENEHSAMM M JiorapudmMamu, mnpeoOpa3oBaHUs
JIPpOOHO-PAlIMOHATBHBIX BBIPAKCHUI;

- IIOHATHSA. panuoHaJIbHBIC, HUppannuOHaJIbHBIC, IIOKa3aTCIbHBIC, CTCIICHHBIC,
Jorapu(pMHIECKUE, TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,

- NOHATHUS: (QYHKUUS, HENpepblBHAS (YHKUMS, TPOU3BOAHASA, TepBOOOpa3Hasi,
OIpe/IeIeHHbI MHTEerpall; yMEHHE HAXOJUTh IMPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIMH, UCHOIb3Ys
CIIPAaBOYHLIC MaTCpHAJIbl; HUCCIICAOBATL B HpOCTCI;'IHII/IX ciryvdasax (bYHKIII/H/I Ha MOHOTOHHOCTbS,
HaXOJUTh HAuOOJbIINE M HAaUMEHbIIUE 3HAYEHUS (DYHKIMM; CTPOUTh I'pa)MKH MHOTOUJIEHOB C
MCIIOJIb30BaHUEM allapaTa MaTeéMaTU4YEeCKOro aHalINW3a; MPUMEHSATh NMPOU3BOJIHYIO IPU PELIEHUN
3ajlay Ha JBMIKEHHE; pellaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M HAa HAaUOOJIbIINE U HaUMEHbIIINE
3HA4YEHUA, Ha HaX0XIECHHUE IIYTH, CKOPOCTHU U YCKOPEHUS,



- MOHATHUS: pallMOHAJbHAS (YHKLHUSA, NOKa3aTeabHass (YHKLUS, CTENEeHHas (QyHKIMS,
norapudmuueckas (QyHKIUS, TPUTOHOMETpUYeCKHe (YHKIUH, OOpaTHbIe (YHKIUH, yMEHHE
CTPOUTH TpapUKH HM3Y4YEHHBIX (QYHKUMH, HCIOJB30BaTh IpadUKU MpPH HU3Y4YEHUH IMPOLECCOB U
3aBUCHMOCTEH, ITPH PEIICHUH 33734 U3 JPYTHX y4eOHBIX IPEIMETOB U 3a1a4 U3 PEalbHON KU3HH;
BBIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BEIMYMHAMU;

YMETb:

- pelaTh TEKCTOBbIE 3a/1a4M PA3HBIX TUIOB (B TOM YHUCIIE HAa MIPOLEHTHI, JOJIU U YaCTH,
Ha JIBI)KEHHE, paboOTy, CTOMMOCTb TOBAapOB M YCIYI, HAJOTH, 33Ja4d U3 OOJIAaCTH YIIpaBIICHHS
JUYHBIMU U CeMEHHbIMM (MHAHCAMH); COCTABIATH BBIPAXKEHUS, YPaBHEHMs, HEPABEHCTBA U UX
CUCTEMBl IO YCIOBHIO 3aJayd, MCCIENOBAaTh IIOJIy4EHHOE pELIEHHWE U  OLIEHHUBATH
IPaBONOI00HOCTh PE3yJIbTAaTOB;

- ONepHUpOBaTh MOHATUSAMU: CpelHee apudmMmeTHdeckoe, MeauaHa, HauOoibliee U
HaMMEHbIIIee 3HAaYCHUs, pa3Max, JUCIIepPCHs, CTAaHJapTHOE OTKJIOHEHHE YUCIIOBOTO Habopa; yMeHue
U3BJIEKAaTh, MHTEPIPETHPOBATh WH(GOpPMAIMIO, TPEACTABICHHYI0 B Ta0NMIax, Ha JAUarpaMMax,
rpadukax, OTpaXarollylo CBONCTBA pealbHBIX MPOLECCOB U SABJICHHIA; MPEACTaBIATh HH(POPMAIIHIO
C TOMOIIBI0 TAOMUI M JuarpamMMm; HCCIeAOBaTh CTAaTUCTUYECKUE JlaHHble, B TOM YHCIE C
pUMEHEHHEM TpapUUecKX METO/I0B U AIEKTPOHHBIX;

- ONEpPUPOBATH MOHATUSAMU: CIIyYallHBI OINBIT U CIy4alHOE COOBITHE, BEPOSTHOCTD
CITy4alfHOr0 COOBITHSI; YMEHHE BBIYUCIATH BEPOSITHOCTD C MCIIOJIB30BaHUEM I'papHUECKUX METOIOB;
NPUMEHSTH (POPMYIIBI CIIOKEHUSI 1 YMHOKEHHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (haKTHl M POPMYIIBI
IpU pelleHUH 33a7ay; OLIEHUBATh BEPOSTHOCTH pEaJIbHBIX COOBITHIl; 3HAKOMCTBO CO CIy4YailHBIMH
BEJIMYMHAMU; YMEHHME MPUBOJUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIMX YHCEN B MPUPOAHBIX U
0O0I11eCTBEHHBIX SIBJICHUSX;

- ONIEpUPOBATh MOHATUSAMU: TOYKA, IpsIMasi, IUIOCKOCTb, IPOCTPAHCTBO, ABYTPaHHbIN
yToJ1, CKpEeIIMBAIOIINECS IPsIMbIE, TAapaJIEIbHOCT U MEPIEHANKYIISIPHOCTh NPSMBIX U TNIOCKOCTEH,
YIoJl MEXAY HpSIMBIMU, YIOJl MEXIy MNpPSAMOM M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH,
paccTosiHuE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXAY HPSIMBIMHU, PAcCCTOSHUE MEXITY
IUIOCKOCTSIMH; YMEHHE HCIOJb30BATh MPHU PELICHUM 3aJad H3ydeHHble (aKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

- ONepUpOBaTh MOHATUSAMHM: MHOTOTPAHHUK, CEYEHHME MHOTOIpaHHHMKa, KyoO,
napajJiesienune i, Ipu3Ma, nupamuaa, Gurypa u moBepXHOCTh BpallleHUsl, IUIHHIpP, KOHYC, MIap,
cdepa, ceueHus (Urypbl BpallleHHs], IUIOCKOCTh, Kacarolascs cepsl, HWINHAPA, KOHYCa, IUIOIAb
MOBEPXHOCTU THUPAMUIBI, TPU3MBI, KOHyCa, NMIMHIApA, IUIOMAas cdepbl, o0beM KyoOa,
IPSIMOYTOJIBHOTO NapajUlesIeuneaa, MUPaMUAbl, NPU3MbI, LWIMHAPA, KOHyCa, IIapa; YMEHHUe
n300pakaTh MHOTOTPAHHUKM M TIOBEPXHOCTH BpAIICHUS, WX CEUYEHUS OT PYKH, C IOMOIUIBIO
YEpTEKHBIX HMHCTPYMEHTOB U DJIEKTPOHHBIX CPENCTB; YMEHHE paclO3HaBaTh CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHE PACIIO3HABATH [IPaBUJIBHBIE MHOTOIPAaHHUKH;

- ONEepUpOBaTh NOHATHUAMHU: JBH)KEHME B NPOCTPAHCTBE, MOAOOHBIE (UTYpPHI B
MIPOCTPAHCTBE; MCIOJ30BaTh OTHOIICHUE IUIONIA/Iel TOBEpXHOCTEH U 00beMOB NOJO0OHBIX (HUTYP
IIPY PELICHUN 3a]a4;

- BBIUUCIIATh T€OMETPUYECKHE BEIWYMHBI (AJIMHA, Yroj, IUIOoIaib, 00beM, IIOAAb
MOBEPXHOCTH), UCTIOJIb3Ysl U3yUEHHbIE (POPMYJIIBI U METO/IBI;

- OIIEpUPOBATh MOHITUAMM: NPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPJMHATHl BEKTOpa, CKAJISIPHOE IPOU3BEACHHME, YOl MEXJIy BEKTOpaMH, CyMMma
BEKTOPOB, IPOU3BEJICHHE BEKTOpPa HA YHUCIO; HAXOIUTh C IIOMOIIBIO H3YYEHHBIX (OpMyI
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMsI TOUKAMU;

- BbIOMPATh MOJAXOMANIMHA W3y4YEHHBIH METOA JUIs pelleHHs 3a/ladyd, paclo3HaBaTb
MaTeMaTHuecKue (PakThl U MaTeMaTHUYECKUE MOJEIH B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUAX, B
WCKYCCTBE; YMEHHE MPUBOJWTH MPUMEPbl MAaTEeMaTHYECKUX OTKPBITHM POCCHICKOW U MHUPOBOM
MaTE€MaTU4YeCKOU HAyKH;



- ONEpPUPOBATh TOHATHAMM: palMoOHaTbHas (YHKLUS, TOKa3aTenbHas (yHKIHA,
crereHHast (yHKOMsA, JorapudpMudeckas (QYHKIWS, TPUTOHOMETpHUYECKHE (YHKIMH, OOpaTHbIE
(GYHKLINU; YMEHHUE CTPOUTh IpaUKH U3yUeHHBIX (PYyHKIHMH, UCIIOIB30BaTh IpadUKH NpU U3yUEHUH
MPOIIECCOB M 3aBUCUMOCTEH, NMPH pEHICHWH 3a7ad W3 JPYrHX y4eOHBIX MPEIMETOB W 3aaad W3
peanbHOM JKU3HU; BhIpaXKaTh (POpMysIaMH 3aBUCUMOCTH MEXAY BEIMYUHAMM;

- OIEPUPOBATH MOHATHAMHU: TOXKIECTBO, TOXKJIECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YpPaBHEHHWH W HEPAaBEHCTB, PaBHOCWIBHOCTh ypaBHEHHMH, HEPaBEHCTB H
CHCTEM, pallOHAJIbHbIC, HPpPALMOHAIbHbIE, IOKa3aTeJbHbIC, CTENECHHbIC, JOrapupmMHUUEcKue,
TPUTOHOMETPUYECKHE YypaBHEHHs, HEPAaBEHCTBA M CUCTEMbI, yMETh pellaTh YpaBHEHUS,
HEpaBEHCTBA U CHCTEMbI C MOMOIIBIO PA3JIMYHBIX MPUEMOB; pellaTh ypaBHEHUs, HEPaBEHCTBA U
CHCTEMBl C TMapaMeTpoM; MPHUMEHSITh YpaBHEHHs, HEPaBEHCTBA, MX CHUCTEMBI JUIS PEUICHHUS
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3 Pa3IuYHbIX 00JIacTel HAyKU U peallbHON KU3HHU;

- CBOOOJHO  ONEpPHPOBATh MOHSATHSAMH: JBH)KCHHE, TMapaule]bHBI  IEepPeHoc,
CUMMETPHSl Ha IJIOCKOCTH M B TMPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHME IMOA00Us, MOJ0OHBIE
¢burypsl; yMeTh pacro3HaBaTh paBHbIE U TOJOOHBIE (PUTYPHI, B TOM YHCIIE B MPUPOJE, UCKYCCTBE,
apXUTEKType; YMETb MCIIOJIb30BaTh I'€OMETPHUUECKUE OTHOILEHHs, HAXOAUTh I'€OMETPHUYECKHUE
BEJIMYMHBI (JUTMHA, YToJl, IUIOMAAb, 00BEM) MPU PEUICHUH 3a]ad U3 APYTUX YUeOHBIX MPEIMETOB
W3 peaIbHOM )KU3HH;

- ONEpUpOBATh MMOHATUSAMH: pPALMOHAIbHbIE, WPpPALMOHAIbHBIE, [OKa3aTeIbHbIE,
CTETIEHHbIE, JIOTapUPMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- ONEpUpOBATh MOHATUSAMM: MHOTOTPAHHUK, CEYEHHME MHOTOIpaHHHMKa, KyoO,
napajiesienunes, Ipu3Ma, nupamuia, Gurypa u MNoBepXHOCTb BpallleHUs, IUIMHIpP, KOHYC, HIap,
cdepa, ceuerus GpUrypsl BpaleHHs, TUIOCKOCTh, KAacaromascs cepsl, HIINHAPA, KOHYCa, TUIOIAIb
MOBEPXHOCTU MUPAMUIbI, MNPU3MbI, KOHyCa, LMIMHIpA, IUIOmags cgepbl, o0beM KyoOa,
NPSMOYTOJIBHOTO TIapajUIesieTnIieia, MTUPAaMUIbI, MPHU3MbI, IWJIMHIPA, KOHyca, I[Iapa; yMEHHUe
n300pakaTh MHOTOTPAaHHUKM M TOBEPXHOCTH BpAIEHUS, UX CEUYEHUS OT PYKH, C IOMOUIbIO
YEPTEIKHBIX WHCTPYMEHTOB U DJEKTPOHHBIX CPEJACTB; YMETh paclo3HaBaTh CHUMMETPHIO B
IPOCTPAHCTBE; YMETh Paclo3HaBaTh IPABUIIbHBIE MHOTOTPAHHUKH;

- OIEPUPOBATH MOHATHAMM: MPSMOYTOJIbHASI CUCTEMa KOOPMHAT, KOOPIUHATHI TOUKH,
BEKTOp, KOOPIMHATHI BEKTOpa, CKAJSIPHOE TIPOU3BENCHHE, Yroll MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEJICHHE BEKTOpPa HA YHUCIO; HAXOIUTh C IIOMOIIBIO H3YYEHHBIX (OpMyI
KOOPJMHATHI CePEeIMHBI OTPE3Ka, PACCTOSTHUE MEXKIY IByMs TOUKAMHU;

- ONEpPHUPOBATH MOHATUSAMU: CIIydallHBIH OIBIT U CIy4aiHOE COOBbITHE, BEPOSTHOCTD
CIly4altHOrO COOBITHS; YMETh BBIYHCISATH BEPOATHOCTH C UCIOJIb30BaHUEM I'paUuecKuX METOJIOB;
MIPUMEHSATH (POPMYJIBI CIIOKEHUS U YMHOKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIC (PAKTHI 1 GOPMYITBI
IpY pEIeHUH 337a4; OLIEHUBATh BEPOSTHOCTH PEAbHBIX COOBITHIl; 3HAKOMCTBO CO CIyYaiHBIMH
BEJIMYMHAMU; YMEHUE NPUBOJUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YHUCEN B MPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSX;

- CBOOOJTHO OIEpPHPOBATH MOHATHSAMH: CTENEHb C IEJBIM IOKa3aTeleM, KOPEHb
HATypaJbHOH CTETEHH, CTETNECHb C PAlMOHAJIBHBIM IMOKa3aTelieM, CTENeHb C JIEHCTBHTEIBHBIM
(BelleCTBEHHBIM) TOKAa3aTeleM, JOrapugM YMcia, CUHYC, KOCUHYC M TaHTE€HC MPOH3BOJIHLHOIO
qucla;

- CBOOOJHO OMNEpUPOBaTh MOHATUSAMH: TpaduKk QyHKUUH, oOpaTHass (yHKIH,
KOMITO3UIUS (PYHKIUH, nuHEHHass (yHKIWs, KBagpaTHYHas (QYHKUUS, CTENeHHAs (QYHKIUS C
LIEJIBIM TTOKa3aTeseM, TPUrOHOMeTpudeckre (QyHKIMHU, 0OpaTHbIe TPUTOHOMETpUYecKHue (yHKINH,
nokaszarejbHas M Jorapupmudeckas (QyHKIUH, yMETh CTPOUTHh TpapuKé (PyHKIHHA, BBITOIHITH
npeoOpa3oBanus rpaduKkoB QyHKINIA;

- UCTOJb30BaTh Tpaguku (QyHKIUI JUIs M3ydeHHUs MPOLIECCOB U 3aBUCUMOCTEH MpH
pelIeHnH 3a7ad M3 JIPYTuX Y4eOHBIX MPEIMETOB M U3 PEANbHOM KXHM3HH; BBIpAXXaTh (OpMyIaMu
3aBUCUMOCTH MEXJly BEJTMUMHAMU;



- CBOOOJHO OTIEpUPOBATh MOHATHAMU: YETHOCTh (DYHKLUH, TEPUOJUUYHOCTh (DYHKIIHH,
OTPaHUYEHHOCTh (YHKIWH, MOHOTOHHOCTb (YHKIMH, SKCTpeMyM (GYHKIHH, HauOoJblnee U
HalMEHbIIIee 3HaUeHUs! PYHKLUHU Ha IPOMEKYTKE; YMETh POBOJAMUTD UCCIe0BaHUE (DYHKIIUH;

- UCIOJIb30BaTh CBOMCTBA U TpaduKu GYHKIMN JUIs pellieHHs] YpaBHEHUH, HEPaBEHCTB
M 33724 C TapamMeTpamu; H300pakaTh Ha KOOPIMHATHOW IUIOCKOCTH MHOXKECTBA pEIIeHHM
YPaBHEHHUI, HEPABEHCTB U UX CUCTEM;

- ONEpPHPOBATH TOHATUSMHU: CpeIHee apu(MeTHdecKkoe, MeauaHa, HauOoibllee WU
HalMEHbIIIee 3HAaYEHUs, pa3Max, JUCIepCHsl, CTAHJAPTHOE OTKIOHEHHE YUCIOBOT0 Habopa;

- U3BJIeKaTh, MHTEPIPETUPOBATh HMH(OpPMAIMIO, MPEACTABICHHYI0 B TalnMuax, Ha
quarpaMmax, rpadukax, OTpaXkarollylo CBOMCTBA peallbHBIX MPOLIECCOB U SIBICHUI; MPEACTABIATH
nHGOpPMAIIMIO C MOMOUIbI0 TAaONMIl M JUarpamm; HCCIIEN0BaTh CTATUCTUYECKUE JIaHHBIE, B TOM
qucie ¢ IPUMEHEHHEM Irpa)nuecKrX METOIOB U AJIEKTPOHHBIX CPEJICTB;

- YMETb ONEpPUPOBATH TOHATUAMHU: TO4YKA, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
JByTPaHHBIN yroJl, CKPEIUBAIOIINECS MIPSIMbIE, IAPAJUIEIbHOCTD U NEPIEHIUKYISIPHOCTD MPSAMBIX
U IUIOCKOCTEH, Yrojl MEXKIy IpsSMBIMH, YIOJl MEXIy IpsSMOM M IUIOCKOCTBIO, YIOJl MEXIy
IUIOCKOCTSIMH, PacCTOSIHME OT TOYKHM 10 IUIOCKOCTH, PAaCCTOSHHE MEXAY IpPSIMBIMU, PACCTOSTHUE
MEXY IJIOCKOCTSIMU;

- yMETh MHCIIONB30BaTh MpPU PELICHUH 3a/ad H3ydyeHHble (AKTBI U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

- peliaTh TEKCTOBBIE 33Ja4l Pa3HbIX THUIOB (B TOM YHUCJIE€ HA IPOLEHTHI, 10U U YacTH,
Ha JBWD)KEHHE, paboTy, CTOMMOCTb TOBapOB M YCIyI, HAJOIH, 3aJayd U3 O0JIACTH YIpaBJICHUS
JUYHBIMH U CEMEHHBIMH (DMHAHCAMH); COCTABIISATH BBIPAKCHUS, YPAaBHEHHS, HEPABEHCTBA U UX
CUCTEMBl IO YCIOBUIO 3aJaud, MCCIENOBAaTh IIOJIy4YEHHOE pEUICHHE U  OLICHHUBATH
IIPaBI0N0I00HOCTb PE3YJIbTATOB;

- ONepUpOBaTh TMOHATHAMM: (YHKIMs, HenpepbiBHAas (QyHKIMS, TPOU3BOIHA,
nepBooOpaszHasi, ONpEICNEHHbI MHTErpaj; YMEThb HAXOAMTh MPOM3BOJHBIE 3JIEMEHTapPHBIX
(GYHKLIMH, UCHIOIb3Ys CIPAaBOYHBIE MAaTEpUAIIbl; UCCIEA0BATh B MPOCTEHINNX CilydasX (yHKIHUU HA
MOHOTOHHOCTb, HAXOJIUTh HAWOOJBIINE M HAMMEHBbIIME 3HaueHUs (PYyHKIHI; CTpOUTh rpaduku
MHOTOYJICHOB € MCIOJIB30BaHUEM allllapaTa MaTEMaTHYECKOrO aHAJIN3a; MIPUMEHTh TPOU3BOIHYIO
IIpY PEUICHNH 3a7ad Ha JBM)KEHUE; pellaTh MPaKTHKO-OPUEHTUPOBAHHBIC 33/1a4H HA HAMOOJIbIINE U
HAauMEHBIINE 3HAYECHMS, Ha HAX0XKICHUE IIyTH, CKOPOCTH U yCKOPEHHUS;

- ONEepUpOBATh TMOHATHAMU: JIBUKEHHE B IPOCTPAHCTBE, IOAO0OHBIE (GUIYpHl B
MPOCTPAHCTBE; UCIOJIb30BaTh OTHOIICHHUE IJIOLIAIel MTOBEPXHOCTEH U 00BbEMOB MOIOOHBIX (QUTYP
IIPU PELICHUH 3a/1a4;

- BBIYUCIIATH T€OMETPUYECKHE BEIWYHMHBI (AJIMHA, Yroj, IUIOIab, 00bEeM, IUIONIAIb
MIOBEPXHOCTH), UCIIOJIb3YS U3YUEHHbIE (POPMYJIIBI U METOIBI;

BJIAJIETh!

- METOJaMHU J10Ka3aTeIbCTB, aITOPUTMAMHU PEIICHHs 3a7a4; yMeHue (opMyIHpoBaTh
OIpENEICHUsI, AaKCHOMBI U TEOPEMBI, IIPUMEHATh MX, IIPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHUSI B
XOJI€ pelICHHs 3a1a4.

1.4. PexoMeHayemMoe KOJMYECTBO 4YacOB HAa OCBOeHHE TMPOrpaMMbl Yy4yeOHOM
AUCHHUIIMHBI

MaKCUMaIbHOM y4eOHON Harpy3ku — 232 yaca, B TOM YHCJIE:

00s3aTeNnbHON ayAUTOPHON yueOHOH Harpy3ku — 212 yacoB (B TOM uucie Jekuuu 22 yaca,
npakTuueckue 3auaTus 190 gacon);

CaMOCTOSITeJIbHOU paboThI — § 4acoB;

MPOMEXKYTOYHOM aTTecTanuu — 12 4acos.



2. PE3YJIBTATBI OCBOEHHW S YUYEBHOM JUCIHUATLIMHBI

[IpuMeHeHHEe TaHHOM MpPOrpaMMBbl HANpPaBICHO Ha (POPMHUPOBAHHE HIEMEHTOB OCHOBHBIX
BUJIOB MPO(ECCHOHATIBHONW NEATENBHOCTH B YacTU OCBOEHMsI cooTBeTcTByromuX o0mux (OK) u
npodeccuoHanbHbIXx komnereHui (11K):

Kon

HanmeHoBaHMe pe3yJibTaTa 00yUeHUs

OK 01

Br16upaTh criocoObl perienus 3a1a4 npoecCuoHaNbHON 1eITeIbHOCTH,
MPUMEHUTEIBHO K PA3JIMUHBIM KOHTEKCTAM.

OK 02

Hcronbs30BaTh COBPEMEHHBIE CPECTBA ITOMCKA, aHAIIN3Aa U HHTEPIIPETaluU
UHPOpPMALIH, U HTHPOPMALIMOHHBIE TEXHOJIOTHH JJIsl BBITOJHEHHS 33124
po¢eCCUOHATBLHOM JIeTEIbHOCTH.

OK 03

[TmaHnpoBaTh U peanM30BHIBATE COOCTBEHHOE MPOPECCHOHATHFHOE W TMYHOCTHOE
pas3BUTHE, IPEANIPUHUMATENIBCKYIO IESITEIHOCTh B PO ecCHOHATILHOM cdepe,
UCTIOJIb30BaTh 3HAHMS 110 TIPaBOil ¥ (PMHAHCOBOW TPAMOTHOCTH B PA3TUIHBIX
JKU3HEHHBIX CUTYalUsX.

OK 04

OddexTuBHO B3aUMOJIEHCTBOBATh U pabOTATh B KOJUIEKTUBE U KOMaH/E.

OK 05

OcCyLIEeCTBIATh YCTHYIO U TUCBbMEHHYIO KOMMYHHUKAIUIO HA TOCYJapCTBEHHOM SI3BIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEN COLIMAIBLHOTO U KYJIbTYPHOIO
KOHTEKCTA.

OK 06

[TposiBIATH Tpak1aHCKO-MATPUOTUYECKYIO TTO3UIINIO, TEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE TPAJUIIMOHHBIX POCCUMCKUX TyXOBHO-HPaBCTBEHHBIX
LEHHOCTEH, B TOM YHCJIE C YU€TOM rapMOHHU3ALNN MEKXHAIIMOHAIBHBIX U
MEXPEJIUTUO3HBIX OTHOIICHUM, MPUMEHATh CTaHIaPThl AHTUKOPPYNIIMOHHOTO
MOBE/ICHUSI.

OK 07

CopneiicTBOBaTh COXPAHEHUIO OKPY KAIOMIEH Cpebl, pecypcocOepexeHuIo,
NPUMEHATH 3HAaHUSA 00 M3MEHEHUSIX KIMMaTa, IPUHIHUITEI OEPEHKINBOTO
POM3BOJICTBA, 3PPEKTUBHO ICHCTBOBATH B UPE3BHIYAMHBIX CUTYAILIUSX.




3. CTPYKTYPA U COJIEP)KAHUE YYEFHOU JUCIATLIAHBI

3.1. O0beM yueOHOI JMCHMIIMHBI M BUABI Y4e0HO# padoThI

Buj yue6Hoii padoThl O0bem B yacax
MakcumasibHasi yaeOHasi HArpy3Ka 232
OO6s3arenbHas ayauTopHas yueOHast Harpy3ka (BCero) 212
B TOM UYHCIJIE:
TEOpeTHIYeCcKoe 00yUeHHe 22
IPAKTUYECKHUE 3aHSTHS 190
CamocrosTenbHas paboTta 8
IIpoMe:xxyTOYHasI aTTECTALUSA 12

npoBouTCs B hopme dk3ameHa B 1 u 2 cemecTpax




3.2. TemaTnveckuii NJIaH U co/iep:KaHNe y4eOHOH AU CHMIIIMHBI

OVIL.03 <MATEMATHUKA»

HaumeHnoBanue Copep:xanne yueOHOTo MaTepuajia (0CHOBHOE H MPo(ecCHOHATHHO-OPHEHTHPOBAHHOE), Oobem | @opMupyeMble
pa3aesioB U TeEM JadopaTopHble U NPAKTHYECKHE 3aHITHUS, MPUKJIATHON MOIYJIb (IPH HAJTMYHH) 4YacoB | KOMIETEHIIUH
1 2 3 4
OcHOBHOe coiepKaHne
Pazpean 1.
IloBTOpEHHE Kypca 10
MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Coneprkanue yaeOHOro MaTepraia
Tema 1.1. Ilens u Hens u 3a7a41 MaTeMaTHUKH IIPU OCBOEHUH CIEIIMAIILHOCTH. ba3oBbie 3HAHUS M YMEHUS 110 MAaTEMAaTHKE B
3a/la4yd MaTeMaTUKU po(heCCUOHANBHOM U B TIOBCETHCBHOM JICATEINBHOCTH. J[eWCTBUS HAJl TIOJIO0XKUTEIHBIMU U 2
IIPH OCBOCHUU OTPHIIATETHHBIMH YUCIIAMH, C OOBIKHOBEHHBIMHU U JIECITHYHBIMA APOOSMU. [IeHCTBHS CO CTENEHIMH,
crieruanbHOCTH. Yncnaa | hOpMYITBI COKPAIIEHHOTO YMHOKEHHSL.
Y BBIYHCIICHUS Teopernueckue o0yueHue 2
[TpakTHueckue 3aHsITUS: -
Conepkanue yaeOHOro MaTepraia OK 01, OK 02,
Tema 1.2. IIpoueHTHbIE = =
BBIUHCICHIS [IpocTsie mpoNEeHTHI, pa3HBIE CIIOCOOB! MX BRIUUCIIEHUS. JIMHEHbIe, KBaapaTHbIE, IPOOHO-THHEHHBIE 2 OK 03, OK 04,
) YpaBHEHUS M HEPABEHCTBA. OK 05, OK 06
YpaBHeHUA U
IIpakTHueckue 3aHsTUS:
HEPaBEHCTBA . . 2
1. JIuHeliHbIC, KBaApATHBIE, TPOOHO-TMHEHBIE YPABHEHHUS M HEPABEHCTBA.
Ipogeccuonanvro-opuenmupoganuoe cooepicanue
Tema 1.3. IIpoueHTHbIE pog P P P 4
[IpocThie U cI0XKHBIE NPONEHTHL. [IPOIICHTHBIC BEIUMCIICHUS B IPOQECCHOHABLHBIX 3a/1a4ax
BEIYMCIICHUS B
IIpakTHueckue 3aHsTUS:
npodeccrHoHaTbHBIX
sanauax 2. IIpocTbl€ U CIIOKHBIE TPOLIEHTHL. 4
3. [IporieHTHBIE BEIYMCIIEHHUS B PO EeCCHOHABFHBIX 3a/1a4ax.
ConepxaHue yaeOHOro Marepuana )
Tewma 1.4. Pemenue Brruucnenus 1 mpeodpa3oBaHus. YpaBHEHHsI U HEPaBEHCTBA. | eoMeTpHsl Ha MIIOCKOCTH.
3amad. [IpakTuueckue 3aHATUS: b
4. TIpoBepouHas paboTa. YpaBHEHHUS U HEPABCHCTBA.
Pazaen 2. Ctenenu u 22 OK 01, OK 02,
kopHu. Ctenennasi, OK 03, OK 05,
TMOKA3aTeJbHAS U OK 07




Jorapupmudeckas
dyHkunu

Tema 2.1. CrenenHas
(yHKIMSI, ee CBOHCTBA.
[IpeobpazoBanue
BBIPAKEHUI C KOPHIMU
N-0# cTeneHu

Coneprkanue yaeOHOT0 MaTepraia

[TonsiTne KOpHs N-0¥ CTEIICHH U3 JICHCTBUTENBHOTO Yncia. DyHKIUN y = %X ux cBoiicTBa n rpaduky.
CsoiicTBa KOpHs n-oit crenenu. [IpeobpazoBaHue HppaOHANIBHBIX BRIpaKEHUH.

Teopernueckue odyueHne

[IpakTrueckne 3aHATHS:
5. [IpeoOpa3oBaHKe UppaIMOHATBHBIX BBIPAKCHUI.

Tema 2.2. CBoiicTBa
CTEIICHU C
paIrioHANBHBIM U
JNIEUCTBUTEIIHLHBIM
MMOKa3aTeasIMU

Cojeprkanue yueOHOTO MaTepraia

IlonstHe cremnenu ¢ PalMOHAJIbHBIM ITOKA3aTCJICM. CTeneHHEIe (bYHKLII/II/I, HMX CBOMCTBA U Fpaq)I/IKI/I.

[IpakTuueckue 3aHATHSL:
6. [ToHsiTHE CTETIEHU C PallMOHATBFHBIM [TOKa3aTeNeM.
7. CteneHHble QYHKINHU, UX CBOWCTBA U rpaduKH.

Tewma 2.3. Pemtenne

CopepikaHue yueOHOro MaTepuaia

PaBHOCHILHOCTD HppanrOHaJIbHbIX ypaBHCHHfI. MeTOL[LI HX PCHICHUA.

MppaIOHAIBHBIX
e — [IpaxTHueckue 3aHsTUS: }
8. Pemenue nppaiimoHaIbHBIX YPAaBHEHHIM.
Tema 2.4, Copepkanue zfqe6Horo Marepuana _ _
MokasarennHas Crenenb ¢ AEHCTBUTENBHBIM TOKa3aTeNeM. Omnpenenenue noka3aTenbHON q)yHIquH U €€ CBOICTBA.
(byHKIA, ce CBOMCTBA. HpI/IMeHeHI/IueM MTOKa3aTeNIbHOM @yHKquH. Pemenwne TIOKa3aTeNbHBIX YPaBHEHUIT METOZIOM YPaBHUBAHUS
Tl OKA3ATOIEHLIC MoKasareJieil, METOIOM BBEJICHUSI HOBOH TepeMeHHO#, QyHKIIMOHAIEHO-Tpaduieckum MeTo oM. Perenue
MTOKa3aTENIbHBIX HEPABEHCTB.
ZIE;];:ZEZI:BI; [IpakTuueckue 3aHATHSL:

9. Pemenune mokaszaTeiabHBIX YPaBHEHHM.

Tewma 2.5. Jlorapudm
yrcna. CBoicTBa

Cojeprkanue yueOHOTo MaTepraia

Jlorapudwm uncna. CoticTa sorapudmon. Onepanus JorapuhMHUPOBAHUSL.

HpaKTI/I‘ICCKI/IC 3aHATHA:

JJorapu(pmoB ¥
puch 10. CoticTBa gorapudmos.
Tera 2.6 Coneprkanue yaeOHOro MaTepuaia
Tora 1/1 (1).MI/IIIeCKaH Jlorapudmuyeckast pyHkius u ee cBoiictra. [lonsTre norapudmudeckoro ypapaenus. Oneparust
P o MOTEHIIUPOBaHUs. TpU OCHOBHBIX METO/1a PEIICHUS JIOTApU(PMHUISCKAX YPaBHEHUH: YHKIIMOHAIBLHO-
(byHKIUS, ee CBOMCTBA. N N N
Tloraprdmmaeckue rpaduaecKuii, MeTOI IMOTECHITNPOBAHUS, METOJI BBEICHHS HOBOM mepeMenHoi. Jlorapupmudeckne
p HEpaBEHCTBA.
YpaBHEHHS,
HCpaBCHCTBA [pakTrueckue 3aHATHSL:

11. Pemennie norapudMU4eCKUX YpaBHEHUH.

Tewma 6.7 Jlorapudmsr B
MIPUPOJIC ¥ TEXHHUKE

IIpogheccuonanvro-opuenmuposannoe cooepacanue

[Tpumenenue norapudma. Jlorapudmudeckas cnimpans B mpupoze. Ee MaTemarndeckie cBOiCTBa.
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IIpakTrueckue 3aHsTUS:

12. [lpumenenue gorapudma. 4
13. Jlorapudmsl B IpUpoOIe U TEXHUKE.

Tema 6.8 Cremnennast, Coneprkanue yaeOHOT0 MaTepraia 5

IOKa3aTeabHast U CreneHHas, okaszaTeJabHas U JorapudmMuueckas QyHKIHH.

norapupMuIecKas [pakTrueckue 3aHATHSL: 5

byHKIAN 14. IlpoBepouHas paborta. CTeneHHas1, MoKa3aTeNbHAs B JorapudMudeckas GyHKIINH.

Paznen 3. [Ipsimbie n OK 01, OK 03,

ILUIOCKOCTH B OK 04, OK 07

NMPOCTPAHCTBE. 18

Koopaunartel u

BEKTOPHI B

NMPOCTPAHCTBE.

Tenta 3.1. OCHOBHLIE Copeprkanue yueOHOTO MaTepraia

HOHSTHS [Ipeamet crepeomerpun. OCHOBHBIE OHATHS (TOYKA, IPSMast, TUIOCKOCTh, IPOCTPaHCTBO). OCHOBHEIE 2

e —— akcuoMEbI ctepeomeTpuu. [lepecekaromuecs, mapauieIbHbIE ¥ CKPEIINBAIONIHECS MPSIMBIE. YTOI MEXIY
MPSIMBIMU B pocTpaHcTBe. [lepneHuKynsspHOCTh NpsMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIC (DUTYPHI.

Pacnonoxenue

IPAMEIX ¥ IIOCKOCTE Teopernueckue o0ydeHue 2
ITpakTHuyeckue 3aHsITHS: -
Coneprkanue yaeOHOro MaTepraia

Tema 3.2. [NapannensHble npsAmas u mwiockocTs. Onpenenenue. [Ipusnak. ColicTBa.

[NapamienpbHOCTB [Mapannensuele miockoctu. Onpenenenue. [Ipusnak. CBoiicTBa. 2

MPSAMBIX, IPSIMOM 1 Tetrpasap u ero anementsl. [lapamtenenumnesn u ero 3neMeHTh. CBOHCTBA TPOTHBOIIOIOKHBIX TPAHEH U

TUIOCKOCTH, JraroHasei napamienenumnena. IlocrpoeHre OCHOBHBIX CEUSHHH

IJIOCKOCTEN [pakTrueckue 3aHATHS: D)
15. IlocTpoenune ceueHni B mapajjieienumnee.

Tema 3.3. Copeprkanne yueOHOTO MaTepraia

[epnengukynsapraocts | llepnenankymnspasie npsmele. [lapasienpHble MpsMble, TEPICHIUKYISPHBIE K TTocKocTH. [Ipr3Hak 2

MPSIMBIX, IPSIMO# U MEPICHANKYJIIPHOCTH MPSIMOHN U TJIIOCKOCTH

TJIOCKOCTH, [pakTrueckue 3aHATHS: )

MJIOCKOCTEN 16. IlepieHIUKYASIPHOCT MPSIMBIX, IPSIMOHN M TUNIOCKOCTH, TNTIOCKOCTEH

T 34 Coneprkanue yaeOHOT0 MaTepraia

H?S?Ie}'m.mcynslp u ITepnenavkyisgp ¥ HaknoHHasA. Teopema 0 Tpex NEPHEHAUKYJIIpaxX. YT0oa MEKIY NPSMOMI U IIOCKOCTBIO. 2
Yron Mexay mnockocTsmu. [leprieHAuKyaspHbIC INIOCKOCTH. PaccTOsTHYSI B TPOCTPaHCTBE

HakjoHHas. Teopema o

S ———— [IpaxTrueckue 3aHITUS: 5
17. llepnienaukyJisip ¥ HaKJIoHHas. Teopema o Tpex NeprneHaAuKyIsipax.

Tema 3.5. Koopaunater | Cozmepikanue yueOHOro MaTepraiia 2

1 BCKTOPLI B

JlexapToBbl KOOPAWHATHL B IpocTpaHcTBe. BekTopsk! B mpocTpaHcTBe. Clio’keHUE U BEIYUTAHUE BEKTOPOB.
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YMHOkeHHe BeKTopa Ha uucyio. CkalisipHoe npousBeeHue BekTopos. [IpocTeiinie 3a1aun B KoOOpAUHATaX

IIpakTrueckue 3aHsTUS:

MIPOCTPAHCTBE 2
18. KoopamHaThl 1 BEKTOPHI B TPOCTPAHCTBE
Ipogeccuonanvro-opuenmupogannoe cooepicanue
B3auMHoOe pacmoiokeHue NpsIMbIX B IPOCTpaHCTBe. IlapaienbHOCTh NpsMON U TUIOCKOCTH, 6
Tema 3.6. TIpambic 1 MapaieIbHOCTh INIOCKOCTEH, ePIICHIUKYISIPHOCTh TNIOCKOCTEH. PacmonokeHue npsiMbIX U INIOCKOCTEH B
1OCKOCTH B OKpY’KaromeM Mupe (IPUPOJIe, apXUTEKTYpe, TEXHUKE). Pemenre mpakTHKO-OpHEeHTHPOBAaHHBIX 3a/1a4.
IpaKTHUECKAX 3a/1a9aX IIpakTuyeckue 3aHITHS:
19. TIpsiMbIe ¥ MIIOCKOCTH B MIPAKTHUYECKUX 3aJ]ladax. 6
20. PacnonoxeHue nNpsMbIX U IMIIOCKOCTEN B OKPYIKAIOIEM MUDE.
21. Pemenne mpakTHKO-OPUEHTHPOBAHHBIX 3a71a4.
Tema 3.7 Pemienue Copeprkanne yueOHOTO MaTepraia
3agad. [Ipsamele u Pacnionoxenue npsaMbIX U IJIOCKOCTEH B MPOCTpaHCTBE. [lepneHauKyIsIpHOCTh U MapaIeIbHOCTh MPSMBIX )
IJIOCKOCTH, U TiocKocTel. JlekapToBbl KOOPAMHATHI B IPOCTpaHcTBE. BekTophl B mpocTpancTBe. ClokeHue u
KOOpAMHATHI U BBIYMTaHNE BEKTOPOB. Y MHOKEHHE BEeKTOpa Ha uncio. KoopauHatel BeKTopa
BEKTOPHI B [IpakTrdeckne 3aHATHS: 5
MIPOCTPAHCTBE 22. IlpoBepouHas padora. [IpsiMble U MIIOCKOCTH, KOOPAMHATHI U BEKTOPBI B IPOCTPAHCTBE
Pa3znen 4. OcHOBBI OK 01, OK 02,
TPUTOHOMETPHH. 36 OK 03, OK 04,
Tpuronomerpuyeckue OK 05
dynkun
CopepikaHue yueOHOro MaTepuana
Tema 4.1. Pannannas mepa yrma. [loBopoT Toukn BOKpyT Hadana koopauHar. OnpezeneHne cuHyca, KOCHHyca, 6
TpuroHomerpuueckde | TaHTEHCA W KOTaHTeHCA. 3HAKW CHHYyCa, KOCHHYCa, TAHT€HCAa M KOTaHTeHca 110 YeTBePTAM. 3aBUCUMOCTh
GyHKIHMH MEXJly CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT'€HCOM OJHOTO M TOTO XK€ yria.
MTPOM3BOJIEHOTO yTJIa, Teopernueckoe 00yueHue 4
quCcIa [IpakTrdeckne 3aHATHS: 5
23. 3aBUCUMOCTB MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJTHOTO M TOTO JK€ yTJa.
Conepkanue yueOHOTo MaTepuaia
Tema 4.2. OCHOBHbIE Tpuronomerpuueckue Toxaectsa. [IpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPUIESCKUX BBIPAKCHUM. 4
CuHyc, KOCHHYC, TAHT€HC ¥l KOTAHT€HC YTJIOB Ol M - O
TPUTOHOMETPUIECKHE
S — [IpakTHueckue 3aHATUS:
24. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA. 4
25. IlpeoOpa3oBaHus NPOCTEUIINX TPUTOHOMETPHICCKUX BhIPAKCHUH.
Tema 4.3. Coneprkanue yaeOHOT0 MaTepraia 8
Tpuronomerpuueckne | O0aacTh ONpeACICHHS U MHOXKECTBO 3HAYCHUN TPUTOHOMETPHYCCKUX QYHKIHH. YETHOCTD, HEYETHOCTD,

(YHKLUH, X CBOHCTBa
1 TpaduKu

NEPUOJNYHOCTh TpUroHOMeTpryeckux GpyHkmid. CBoHCTBA U rpaduKku QyHKIMH Y = cOS X, Y = Sin X, y =
tg X, y = ctg Xx. CxaTre U pacTsbkeHue rpaduKoB Tpuronomerpudeckux Gyakuuil. [IpeoOpasoBanue
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rpadMKOB TPUTOHOMETPHYECKUX (DYHKIMH.

IIpakTrueckue 3aHsTUS:
26. CoiicTBa u rpaduku pyHKIUH Y = COS X.

27. CoiictBa u rpaduky GyHKIUN y = sin X. 8
28. CoiicTBa 1 rpaduky QyHKIHH y = tg X.
29. CaoiicTBa 1 rpa UKy PYHKIUH Y = ctg X.
Coneprkanue yaeOHOT0 MaTepraia
S 4
Tema 4.4. ObpaTHBIC OO6patHbIe TpUrOHOMeTpHUYecKne GpyHknmun. VX cBoiicTBa M rpaduky.
TPUTOHOMETPHUYECKHE [IpakTudeckue 3aHATHSL:
Gynxun 30. ObpatHbIe TPUTOHOMETPUYECKUE (PYHKIIHU. 4
31. CpoticTBa 1 rpadyKN OOPATHBIX TPUTOHOMETPUICCKUX (PYHKITHI.
Coneprkanue yaeOHOT0 MaTepraia
VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. PelieHne TpUroHOMETpUIECKUX
Tema 4.5 ypaBHEHUI OCHOBHBIX THIIOB: IPOCTEHILINE TPUTOHOMETPHUECKIE YPAaBHEHUS, CBOISIIUECS K 6
- KBaJIPaTHBIM., pelIaeMble pa3iIoKeHHEeM Ha MHOKUTENH, OJHOPOIHBIE.
Tpuronomerpuueckue N
[IpocTeiinme TPUTOHOMETPUIECKIE HEPABEHCTBA
ypaBHEHUS U
[IpakTudeckue 3aHATHSL:
HEpaBEHCTBA . N
32. Pemrenrie npocTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHHUH, CBOSIINECS K KBAAPATHBIM. 6
33. Pemienrie TPUTOHOMETPUYECKHX YPABHEHUH, PEIIaeMBIX Pa3IOKEHHEM Ha MHOXKHTEIH.
34. PeuieHrie 0JJHOPOJIHBIX TPUTOHOMETPHUCCKHUX YPAaBHEHHH.
ConepxaHue yaeOHOro MaTepuana
Tewma 4.6. Pemenue D > r > =
sa71a9. OCHOBEL [IpeoOpazoBanne TPUTOHOMETPUYECKUX BRIpaKEeHUH. PerieHre TpuroHoMeTpuIeckux ypaBHEHUH 1 8
A HEPaBEHCTB B TOM HYHCJIE C MICTIOIb30BaHNEM CBONCTB (hYHKIMH
TPUTOHOMETPHH.
[IpaxTHueckue 3aHsTUS:
Tpuronomerpuueckue N
T — 35-37. Pemenne TpUroHOMETPUIECKUX YPaBHEHHH. 8
38. IIpoBepounas paboTa. OCHOBBI TPUTOHOMETPHH.
CamocTosiTesibHas padoTa B 1 cemecTpe 4
[MoaroroBka K NPakTUYECKAM 3aHATHUSIM
IIpome:kyTouHas aTTecTanus B popme 3k3amMeHa B 1 cemectpe 6
Pazpea 5. OK 01, OK 03,
IIpousBoanasi u 50 OK 04, OK 06,
nepBoodpa3Has OK 07
byHKUMHU
Tema 5.1. IlonsiTue Conepkanue yueOHOTO MaTepraia
MIPOU3BOHOIA. [Mpupamnienue aprymenra. [Ipupamenne QyHKmH. 3a1a41, TPUBOASIINE K TIOHITHIO TIPOU3BOTHOM. 6
DopMyIIbl U IPaBUIIA Omnpenenenrie NPOU3BOAHON. AJITOPUTM OTBICKaHUS MPOU3BOTHON. Dopmyitel auddepeHpoBaHus.
nmudhepeHInpoOBaHUS [IpaBuna nudpepeHurpoBaHHs.
Teopernueckoe 00yueHue 2
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IIpakTrueckue 3aHsTUS:
39. ®opmynel audhepeHITpPOBaHMSL.
40. Ipasuna muddepeHInpoBanwsl.

Tema 5.2. Ilouarue o

Coneprkanue yaeOHOT0 MaTepraia

[onsitne HenpepriBHOW QyHKIMH. CBOWCTBA HENPEPHIBHOW (QYHKINHU. CBS3b MEXIY HEMPEPBHIBHOCTHIO U
mrddepenipyeMocTsio PYHKIHMK B TOUKE. AJTOPUTM pEelIeHHsI HEPAaBEHCTB METOJIOM HHTEPBAJIOB

HEINIPEPBIBHOCTU
Teopernyeckoe o0ydeHne
¢ynkuun. Meron
IIpakTuyeckue 3aHITHS:
WHTEPBAJIOB . .
41. CBoiicTBa HETIPEPHIBHON (PYHKIIMH.
42. MeToJ1 UHTEPBAJIOB.
Coneprkanue yaeOHOr0 MaTepraia
Tema 5.3. I'eomeTprdeckuii CMBICH TPOU3BOAHON (PYHKIIUU — YTIOBOM KOA((UIIMEHT KacaTelbHOH K TpaduKy

I'eomerpuueckuii u
(U3NUECKUIA CMBICIT

(GYHKUUM B TOUKE. YpaBHEHHE KacaTeNIbHOM K rpaduKy GYHKIUH. AITOPUTM COCTaBIICHHS yPaBHEHUS
KacaTeJbHOH K rpaduky ¢pyHkumn y=f(x).

MIPOU3BOAHOM [IpakTrueckue 3aHATUS:
43-44. AnropuTM COCTABJICHHSI YPaBHEHUS KacaTeIbHOU K rpaduKky GyHKIHH y=1(X).
ConepxaHue yueOHOro Marepuana
Tema 5.4. Bospacranue u yosiBaHHe (YHKIUH, COOTBETCTBUE BO3pacTaHMs M yObIBaHUS (PYHKIIMU 3HAKY
MOHOTOHHOCTB MIPOM3BOAHON. 3a1a4¥l HA MAKCUMYM M MUHUMYM. AJITOPUTM WCCIIEOBaHUS ()YHKIIMH U TIOCTPOCHHS €€
¢dbyaknun. Toukn rpaduka ¢ TOMOIIHIO TPOU3BOTHOM.
IKCTpEMyMa [IpakTudeckue 3aHATHSL:
45-46. Anroput™ mccaenoBanusi QYHKIHMU U IOCTPOEHUs ee rpaduKka ¢ IOMOLIIO MPOU3BOIHON
Tema 5.5. Copeprkanue yueOHOTO MaTepraia
Uccnenosanne HccnenoBanne ¢pyHKIMKM HAa MOHOTOHHOCTP U TIOCTPOEHHE TpadhuKoB
GyHKIHI U [IpakTHueckue 3aHATHSL:

MOCTPOCHUE rpauKoB

47-49. UccnenoBanne GyHKIUHA U MOCTpOEHHE TPadUKOB.

Tema 5.6. HanGomsmiee
Y HauMEHbIIIee
3Ha4YeHUs QyHKIUU

Coneprkanue yueOHOTO MaTepraia

Haxosxnenue HanOobIIETO 1 HANMEHBLIETO 3HAUCHUH (DYHKIMH, TOCTPOEHHE IPaUKOB C
UCIIOJIb30BaHUEM allnapara MaTeMaTU4ecKoro aHajausa.

IIpakTHueckue 3aHsTUS:
50-52. Hanbonplliee 1 HaMMEHbITee 3HAYCHUS (PYHKITHH.

Tema 5.7. Haxoxnenue
OITHMAJIEHOTO
pesynbTaTta ¢
ITOMOILIBIO
MPOU3BOJIHOM B
MPaKTUYECKUX 3a7adax

Ipogeccuonanvro-opuenmupoganuoe cooepicanue

HanmMenbiee u HanbouiblIee 3HaUeHUE QYHKIMH

[IpakTryaeckne 3aHATHS:
53-55. HaxoxneHue oNTUMaJIbHOTO PE3yJIbTaTa ¢ IOMOIIbIO IPOU3BOIHOMN B MPAKTHYECKUX 3aJa4ax.

Tema 5.8.

Coneprkanue yueOHOTO MaTepuaia
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O3HakoOMIIEHHE C TIOHATHEM MHTErpalia u iepBoodpasHoil s pynkuun y=f(x). Pemenne 3aga4 Ha cBs3b

[lepBooOpa3zHas nepBo0Opa3HOM U ee MPOU3BOJHOM, BEIYMCICHUE TepBOOOpa3Hol At JanHoW GyHKuuu. Tabmuma popmyn
¢byukiun. [pasuna JUTS HaXOXKJISHHsI TepBo0Opa3HbIX. M3ydenne npaBuia BEIYUCICHHS MIEpBO00Opa3HON
HaXO0XKJICHUS [IpakTrdeckne 3aHATHS:
NepBOOOPa3HBIX 56. IlepBooOpa3Has GyHKLIUH. 4
57. TlpaBuiia HaXOXK/ICHHSI IEPBOOOPA3HBIX.
Coneprkanue yaeOHOT0 MaTepraia
Tema 5.9. Thromans 3anaqn, IPUBOAAIINE K TOHATHIO ONPE/IENCHHOrO HHTETPaa — O BLIMHCICHHH MIOLIA/H KPUBOIMHEHHOMN
I —— Tpaneuuu. [ToHsTHE ONpEeAeNEHHOTO HHTErpasa. leomerpruecknii 1 GUINUECKUIA CMBICT ONIPEAETICHHOTO 6
Tpanemi. Dopmysa unTerpana. ®opmyna HeroToHa — gIeH6HHua. Pemenue 3a7au Ha MpUMEHEHUE HHTETPAJIA ISl BBIYUCICHUS
. (U3NYECKUX BEIUYWH U TUIONIA IeH
Herorona — JleiouunIa.
[IpaxTHueckue 3aHTUS: 6
58-60. PerieHue 3a1a4 Ha NpUMEHEHHE WHTETpaJia ISl BIYMCICHHS (PU3MUSCKUX BEIMYWH M IUIOMIA .
CopepikaHue yueOHOro MaTepuaia
Tema 5.10. Pemenue ®opmyitel 1 paBuia guddepernupoanus. Mccieqoranue GyHKITHH ¢ ITOMOIIBIO TIPONU3BOTHOM. 2
3amau. [IpousBogHas u | Hambosbiee n HanMeHbIIIee 3HAYCHUS (DYHKITHA.
nepBooOpasHas Brruucnenne nepsooOpasnoii. [lpumenenne nepBooOpa3Hoi
(YHKIIH. [pakTrueckue 3aHATHSL: b
61. IIpoBepounas pabota. [IpouszBognas u mepoodpasHas GHyHKIHH.
Pa3nea 6. OK 01, OK 04,
MHOrorpaHHuKH 1 44 OK 06, OK 07
TeJIa BPalleHUsl
Coneprkanue yaeOHOro MaTepuaia
[Ipu3ma (HakIOHHAs, IpsiMast, TpaBUiIbHAs) U e€ aneMeHTsl. [lapanmnenenunen. CBoiicTBa IPAMOYTOIBHOTO 12
Tema 6.1. [Ipu3zma, napamienenuneaa. Kyo. Iupamuna u e€ snemenTsl. [IpaBuinbHas nupaMuaa
napaenenunen, kyo, | Teopernueckoe oOydueHHE 2
UpaMua U ux [IpakTrdeckne 3aHATHS:
CEYEHUSI. 62-63. [Ipu3ma, mapamnenenunen, Ky0, mupamMuia U UX CEUCHHS. 10
64—65. [locTpoeHue ceyeHUll B IpU3Me, Mapaielienunee, Kyoe.
66. IlocTpoenue ceueHU B TUPAMHU/IE.
Coneprkanue yaeOHOro MaTepraia
[Tmomaas MOBEpXHOCTH MHOTOTPpaHHUKOB. [IpocTelinme KoMOMHAIIME MHOTOTPaHHUKOB. BeIaucienme 6
Tema 6.2. TIpaBuibHbIC | 3J€MEHTOB MPOCTPAHCTBEHHBIX GUryp (p&€opa, Anaronanu, yrisl). [IpaBunbHpIe MHOTOTPaHHHKH.
MHOTOTPaHHUKHU B Teopernueckoe 00yueHue 2
KHU3HU. [IpakTrdeckne 3aHATHS:
67. Beramcnenme 31eMeHTOB MHOTOTPAHHUKOB. 4
68. IIpaBuIIbHBIC MHOTOTPAHHUKH B YKH3HH.
Tema 6.3. Ilunuaap, Tlpogheccuonanvro-opuenmuposannoe cooepicamnie 4
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KOHYC, IIap U UX
CCUCHHUS.

Hununanp, konyc, cgepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO LIMJIMHIPA, IPSIMOTO KPYTOBOTO
KoHyca. M300pakeHue Ten BpalieHus Ha miockocTH. [lpeacrasnenne 06 yceuéHHOM KoHyce. CeueHus
KOHYyca (TapaieTbHOe OCHOBAHHIO M TIPOXOSIIEe Yepe3 BEPIINHY ), CeUeHUs MUINH/PA (TTapajuielbHO ’
MEPIEeHANKYJIISIPHO OCH), CeueHusX mapa. Pa3Béprka mummHapa ¥ KoHyca

HpaKTI/I‘IeCKI/IC 3aHATHA:

69. U300paxkeHne Tes BpalleHUs Ha TNIOCKOCTH. 4
70. IlunuHIp, KOHYC, AP ¥ UX CCUCHUS
Coneprkanue yaeOHOro MaTepraia
O6Bem npsimoyrospHOTO Mapasenenuneaa. OobeM Kyda. O0beMbl MPSIMOi IPU3MBI U IUMHAPA. OOBEMBI 10
nUupamMuIel U Konyca. O0beM miapa
Tema 6.4. Obbemet 1 ITpakTHdecKue 3aHATHS:
momann 71. O6BEM NIPSIMOYTOIHHOTO MapaILIeIeNHIIe A,
MOBEPXHOCTEH Ted. 72. OGbem ky6a
’ - 10
73. O0BeMBI IPSIMOI IPU3MBL U IWIHHAPA.
74. O0BpeMBI MUPaMHUJIBI U KOHYCA.
75. O6beMm mapa.
Ipogheccuonanvro-opuenmuposannoe cooepaicanue (cooepaicanue NPUKIA0H020 MOOYIs)
[TonsiTHE O CUMMETPHUH B IPOCTPAHCTBE (LIEHTpAIbHAs, OCEBasl, 3ePKaJIbHAs). 4
Tema 6.5. I:IPHMGPH O600mIenue mpeacTaBIeHUH 0 IPAaBWIIBHBIX MHOTOTPaHHUKAX (TeTpasap, KyO, OKTasAp, JOAEKa P,
CHMMCTpHH B ukocadap). [Ipumepsl cumMeTpuii B mpodeccun.
npoceccnn. [IpakTHueckue 3aHsTUS:
76. IlonsiTHE O CUMMETPHUH B IPOCTPAHCTBE. 4
77. O6o011IeHrEe TPEACTABICHHIA O MPABMIIEHBIX MHOTOIpaHHHUKAX.
ConeprxaHue yaeOHOro MaTepuana 8
Tema 6.6. Pewenue OObeMbI M IJIOIAIU TTIOBEPXHOCTH MHOTOTPAHHUKOB U Tl BPAIIEHHSI.
3a1a1. MHOTOIPaHHUKH [ T10ryveckite saHATHA:
1 TEJIa BPAlICHUA. 78-80. Pemenue 3ana4y. MHOTOTpaHHUKY U TeJla BPaIllCHUS. 8
81. IlpoBepounas pabota. MHOTOIpaHHUKH H TeJla BpaIllCHHSI.
Pa3nen 7. Dj1eMeHTBI OK 02, OK 03,
TeOPUM BePOSITHOCTEH 1 OK 05
H MaTeMaTH4eCKOn
CTATHCTHKH.
Tema 7.1. CoObiTHE, Conepkanue yueOHOTO MaTepraia
BEPOSTHOCTB COOBITHA. | COBMECTHBIC U HECOBMECTHBIC COOBITHS. T€OpPEMbI O BEPOSITHOCTH CYMMBI COOBITHIA. Y CIIOBHAsI 8
Crnoxenue u BEPOSITHOCTh. 3aBUCHMbIC M He3aBHCUMbIE cOOBITHsI. TeopeMbl 0 BEpOSITHOCTH MPOU3BEICHHS COOBITHI
YMHOKEHHE Teoperuueckoe 00yueHue 4
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IIpakTrueckue 3aHsTUS:

BEPOATHOCTEH. 82—83. CoObITHE, BEPOSITHOCTh COOBITHS. 4
Ilpogheccuonanvro-opuenmupogannoe cooepaicanue (codepicanue RPUKIAOHO20 MOOYIIsL)
OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ ycTounBOCTH. CTaTHCTHYECKOE OIpe/eIeHrne 8
Tema 7.2. BeposTHocTs BeposiTHOCTH. OIleHKa BEPOSITHOCTH COOBITHSL.
B IPO(ECCHOHATBHBIX IIpakTrueckue 3aHsTUS: 3 5
sanauax. 84. OTHOCHTENbHAS 9aCTOTa COOBITHUS, CBOMCTBO €€ YCTOWYHBOCTH.
85. CtaTucTHYeCKOE OTIPE/ICIICHIE BEPOSTHOCTH. 8
86. OrieHKa BEPOSTHOCTH COOBITHSI.
87. BeposiTHOCTB B IpoheCCHOHANBHBIX 3a1a4ax.
Coneprkanue yaeOHOT0 MaTepraia
Tema 7.3. Iuckpetnas | Bungbl ciryqaifHprx BenmnauH. OnpeeeHne TUCKPETHON CIyJaifHOW BETMIMHBL. 3aKOH pacpeIeICHIs 4
Clly4aiiHasi BEJIMYHMHA, JIUCKPETHOM CIy4YaliHOW BeTMYUHBI. Ee YiCIoBhIE XapaKTePUCTHKH
3aKOH ee [pakTrueckue 3aHATHSL:
pacmpenecHus. 88. Onpenenenne TUCKPETHOM CITydalfHON BEIIMUUHEL. 4
89. 3akoH pacripeneneHns AUCKPETHON CITydaifHOW BEIHYHHBI.
Coneprkanue yueOHOTO MaTepuaia
Tema 7.4. 3axaun [epBuunas 00pabOTKa CTATUCTUYECKUX JTAHHBIX. UHUCIIOBBIC XapaKTEPUCTUKH (CpeiHee apu(hMETHUECKOE, 6
. MeanaHa, pa3Max, aucnepcus). Pabora ¢ Tabnuamu, rpadukaMu, JuarpaMMamiL.
MaTeMaTHIeCKOn
CTATHCTHKIL ITpakTuyeckue 3aHIATHS:
90. PaboTa c Tabnuuamu, rpaguKaMu, JuarpaMMaMu. 6
91-92. 3amaun MaTeMaTHYECKON CTAaTUCTUKH.
Coneprkanue yaeOHOT0 MaTepraia
Tema 7.5. DnemeHTHI Bunpr coObITHiA, BEpOSITHOCTH COOBITHH. ClIOKEHIE U YMHOKEHHE BepOsITHOCTEH. J{uCcKpeTHas cimyJaitHas 6
TEOPUU BEPOSITHOCTEH | BEJIMYWHA, 3aKOH €€ pacnpeieicHus. 3aaud MaTeMaTHYeCKON CTATUCTHKH.
Y MaTeMaTU4eCKOH [pakTrueckue 3aHATHS:
CTaTUCTHUKH. 93-94. BneMeHTHl TEOPHUH BEPOATHOCTEH M MAaTEMAaTHIECKON CTATHCTHUKH. 6
95. IlpoBepouHas paboTa. DIEMEHTH TEOPHUH BEPOSATHOCTEH U MATEMATHICCKON CTATUCTHKH
CamocTosTesbHass padoTa Bo 2 ceMecTpe 4
[ToaroToBKa K NPAaKTUYSCKUM 3aHATHUSIM
IIpomMe:kyTOouHAas aTTecTalus B (hopMe IK3aMeHa B 2 ceMecTpe 6
CamocTosiTesibHas1 padoTa (Bcero) 8
IIpome:xxyTounas arrectanus (Jk3ameH B 1 u 2 cemecTpax) 12
Bcero: | 232
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4. YCJOBUS PEAJIU3ALIMU ITIPOT'PAMMBI YYEFHOM JUCITATLIIAHBI
4.1. TpeGoBaHusI K MAaTePHAIbHO-TEXHUYECKOMY 00eCIe4eHHIO:

Peanuzanus yueOHON mporpaMMbl OCyILECTBIIsIETCS B yueOHOM kabuHere (ayn. Ne 212X,
Ne 305X).

VYueOHast ayauropusi [Uis TNPOBEICHHUS 3aHATHHA JIEKIIMOHHOTO THIIA, CEMHHAPCKOTO
(mpakTH4ecKoro), J1abopaTOPHOrO THUIA, KypCOBOTO MPOEKTUPOBAHMSI (BBIMOJIHEHHSI KYPCOBBIX
paboT), MpoBeACHUSI TPYNIOBBIX M WHAWBUIYAIbHBIX KOHCYJbTALMH, MPOBEACHUS TEKYILEro
KOHTPOJISI I TPOMEKYTOYHOM aTTECTAIIHH:

O6opynoBaHue yueOHOTo KabUHeTa:

— KOMITJIEKT y4eOHOM MeOenn 1t 00yqaronuxcs;

— KOMIUTIEKT MeOeIH JUIs peroiaBaTes;

— KOMITJIEKT Y4eOHO-HATJISTHBIX TTOCOOMIA;

— KOMIUIEKT 3JIEKTPOHHBIX BUICOMATEpHAIIOB;

— 3aJIaHUs JUTSI KOHTPOJBHBIX PadoT;

— npo(ecCuOHaNBbHO OPUEHTUPOBAHHBIC 3aJaHNUS;

— MaTeprabl SK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

— IIEPEHOCHON MYJIbTUMEINA KOMIUIEKC (HOYTOYK, S3KpaH, MPOEKTOP);

— MapKepHas JI0CKa;

— KOMITBIOTEpHAsI TEXHHWKAa C BO3MOXKHOCTHIO TOJKIIOUEHHUS K ceTh «VHTepHeT» U
obecriedyeHHeM  JIOCTyNa B JJIEKTPOHHYIO  HMH(OPMAIMOHHO-00pa30BaTEeNbHYI0  Cpeny
opranuzanuu (kommnerorep — 11 mwr.);

— KOMIUIEKT JIMIIEH3MOHHOTO M CBOOOJHO paclpoCTPaHsSEMOro IMPOrpaMMHOI0O
o0ecTieYeHns1, B TOM YHCIIE OTEUECTBEHHOTO MMPOU3BO/ICTBA!

ornepanroHHblie cucteMsl cemeiictBa Windows NT koprnopanuu Microsoft;

Kaspersky Endpoint Security ans Windows;

FoxitReader nporpamma st urenust PDF daiinos.

3anbl: OuOIMOTEKA, YNTATIBHBIN 3aJ1 C BBIXOJIOM B ceTh MIHTepHeT.

4.2. UudpopmannoHHoe odecnevyeHmne

Jlns peanu3anuu MporpaMMbl OUONMHMOTEUHBIH (QOHI 00pa3oBaTENBHONM OpraHU3AIUU
JIOJKEH UMETh MeYaTHbIe U/UITU JIEKTPOHHbIE 00pa3oBaTelibHbIe U HH(OPMALlMOHHBIE PECYPCHI,
pEKOMEHIyeMbIe IJI UCTIONB30BaHus B 00pa30BaTeIbHOM MpOIIecce.

OcHoBHasi IMTEepaTypa

1. AnekcanapoB, A.J[. Marematuka: anreOpa W Havajla MaTeMaTUYECKOTO aHaJu3a,
reometpus. I'eomerpust. 10-11 xmaccer : yuebnuk / A.Jl. Anekcanapos, JI.A. Bepuep, B.U.
Pookuk. — M. : U3narensctBo «lIpocBemenne», 2022. — 257 c.

2. MopakoBud, A.I'. Anrebpa u Havaja MareMaTHueckoro ananusa. 10 kmace: B 2 u. Y.
1. YaeOHuk /1t yuamuxcsi 001meo0pa3oBaTeIbHBIX yUpexaeHu# (mpodibHbINA ypoBeHB) / AT
Mopakosuy, I1.B. Cemenos. - M. : Muemo3una, 2022. - 457 c.

3. Mopaxosuu, A.I'. Anrebpa u Hauana maTemaruueckoro ananusa. 11 xmace: B 2 4. Y.
1. YueOHuK A5 yyamuxcs o01eo0pazoBaTeabHbIX YUpexKIeHUN (MpopuiIbHbINA ypoBeHb) / ALl
Mopnakosuy, [1.B. Cemenos. - M. : Muemo3una, 2022. - 351 c.

4. MopnkoBuy, A.I'. Anrebpa n Hayana maTeMaTuueckoro ananusa. 10 kimace: B 2 u. Y.
2. 3ajauHuK A8 ydamuxcs o011eo0pa3oBaTenbHbIX YUpeKaeHU (MpouiibHbIi ypoBens) /A.T.
Mopaxosuy, JI.O. lennmesa, JI.W. 3saBuu [u ap.] - M. : Muemo3uHa, 2022. - 336 c.

5. Mopaxosuu, A.I'. Anrebpa u Hauana maTemaruueckoro ananmusa. 11 xmace: B 2 4. Y.
2. 3aiayHuK Ui yqanmxcs 001eo0pa3oBaTeNbHbIX YUpekaeHUH (podunbHbIid ypoBeHs) / ALl
Mopakosuy, JI.O. [lenumesa, JI.W. 3BaBu4 [u ap.],- M. : Muemo3suna, 2022. - 137 c.
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JlonoJiHuTeIbHAS JIUTEpPaTypa

1. Anrebpa u Havyasia aHanu3a: YueOHuk st 10—11 k. cpenuux mxon / . A. Anumos,
1O. M. Konsirun, FO. B. Cunopos u np. — M. : [Ipocsemienue, 2017.

2. Anrebpa u Hayayia MaTeMaTH4IecKoro aHaimza: y4eo. st 10—11 k1. o6meodpa3oBar.
yupexnaenuii /A. H. Koamoropos, A. M. A6pamos, IO.II. lyanuislH ¥ JAp.; TOA  pen.
A. H. Konmoroposa. — 17-e uzn. — M. : IIpocsemenue, 2015.

3. Teomerpuss 10—11 : yue6. ans obmieobpazoBar. yupexaenuit / JI. C. AtaHacsH,
B. ®@. byty3os, C. b. Kagomues, O I'. [lo3usak, U. U.. KOauna. — M.: IIpocsemenne, 2019.

4.3uB b.I'. I'eomerpus, aunaktuuyeckue Matepuansl. 10 kmacc yueb. mocobue st
o0meobpaszoBar. opranmu3anuii : 06a30Beid U yriay0sa. yposuu / b.I. 3uB. — 14-e uzn. — M. :
IIpoceemenue, 2016. — 159 c.

5.3uB b.I. T'eomerpus, aunakruyeckue marepuanbl. 11 kmacc ydel. mocobue ais
obmeoOpa3oBat. opranu3auuii : 6a3oBelid U yriy6a. yposuu / b. I'. 3uB. — 14-e m3a. — M. :
[Ipocsemenue, 2016. — 128 c.

DJIEKTPOHHBIE pecypchl

[Topran «Poccuiickast a1eKTpoHHas mKoia» https://resh.edu.ru/

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

DnekTpoHHO-6nbIHOTe Has cuctema AGyke https:/ibooks.ru/

OnexTpoHHo-0nOMoTeuHast cucrema JIAHD https://e.lanbook.com/

O6pasosatenbHas miatdopma FOPAWT https://urait.ru/

bubnuorteka nurepaTypsl IO MaTeMaTHUECKUM HaykaMm https://math.ru/lib/

Maremarunueckue 3amaun http:// www.math.ru/

Mup mMateMaTHYECKUX ypaBHEeHHUH - http://eqworld.ipmnet.ru/indexr.htm

DneKkTpoHHass OMbIMoTeka MareMaTiuaeckux QpyHkiui https://dlmf.nist.gov
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5. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHUSI YYEBHOM
JUCLUIIIMHBI

HwxHeTarmibCkuid TOCyapCTBEHHBIM COIMATBHO-TIEIarOTUYECKU HHCTUTYT ((umran)
O®I'AOY BO  «Poccmifckuii  rocynapcTBeHHbI  MpodeccHOHANbHO-TIeAarorHuecKuit
YHUBEPCUTET», PEATU3YIOMIMIA MOJATOTOBKY IO JAaHHOW y4eOHOM NHCUUIUIMHE, O0ecreynBaeT
OpraHu3allMil0 U IPOBEACHHME IPOMEXKYTOYHOM arrecTalMd M TEKYyIIEro KOHTPOJISA
MHAUBUAYAIbHBIX 00pa30BaTENIbHBIX JOCTHKEHUNA — JIEMOHCTPUPYEMBIX CTYICHTaMU 3HaHUH,
YMEHUH U HaBBIKOB.

Tekymmii  KOHTpPOJIb MIPOBOAMTCS  MpPENOJaBaTeJieM B  MPOLECCe MPOBEACHUS
MPAaKTUYECKUX U JTaOOPaTOPHBIX 3aHATUH, @ TaK)KE BBHIIIOJIHEHUS CTYAEHTAMU MHJIMBUAYAIbHBIX
TBOPUYECKUX 3aJaHU, UCCIIEJOBAHUM, peIlIEHUs POOJIEMHBIX 3aad.

OcBoenue yueOHOM JUCHUIUIMHBI 3aBEpIIACTCs IPOMEKYTOUHOM aTTecTalel, KOTOpYIo
IIPOBOJIUT MEJArOr.

Jii mpoMeXyTOYHOM aTTecTallid W TEKYIIero KOHTPOJS Co3/1aH (OHA KOHTPOJIHHO-
orieHouHBIX cpeAcTB (POC).

@OC Brioyaer B ce0s MeAaroruuyeckue KOHTPOJIbHO-U3MEPUTENIbHBIE MaTepHalbl,
MpelHa3HauYeHHbIEe JIS OMpENEIeHHUs] COOTBETCTBUS (MM HECOOTBETCTBHUS) HWHIUBUAYATbHBIX
00pa3oBaTeNbHBIX IOCTUKEHUH OCHOBHBIM TOKA3aTeNsIM Pe3yJIbTaTOB MOATOTOBKHU (TaONHUIIbI), a

TAKXEC MaMATKH, aJITOPUTMBI 1JIA BBIIIOJTHCHUA CTYACHTaAMU Pa3JIMYHbIX BUJT0B pa60T.

Pe3yabTaTthbl (0OCBOEHHbIEC YMEHMS,

OcHoOBHBIE TOKA3aTeJN Pe3yIbTaTOB

®opMbI U METObI

IpOOHO-pallMOHATIBHBIX BBIPAXKEHUII;
- YMETh ONepUPOBATh MOHATHIMHU:

MIPOU3BOIHAS, TIEPBOOOPA3HAS,
OTIpe/ICJICHHBIN UHTETpall; YMEHUE
HaXOAWTb IPOU3BOIHBIC
JJIEMEHTAPHBIX QYHKIINUH, UCTIONB3YS
CTPaBOYHBIC MATEPHAIBI; UCCIIEI0BATh
B IIPOCTEHIINX cryvasx GyHKIMA Ha
MOHOTOHHOCTDH, HAXOIUTH
HaI/IGOHBHII/Ie 1 HAUMCHBIIINEC 3HAUYCHUA
(hyHKIHIT;, CTPOUTH TpauKH
MHOTOYJICHOB C UCIIOJIb30BAHUEM
anmapaTa MaTeMaTHYeCKOT0 aHAJIN3a;

npeobpa3oBaHus JpOOHO-
palMOHANBHBIX BBIPAKECHHIA;

HenpepbIBHAs (QYHKIHS, IPOU3BOIHAS,
nepBooOpa3Hasi, OnpeaeIeHHbII
HUHTCTpall; YMCHUC HAXOOUTh
IIPOU3BOJHBIC 3JICMCHTAPHBIX
GbYHKIU#, UCTIONB3YSI CIIPABOYHBIC
MaTepHabl; HCCIIEI0BATh B
MpOCTEHINX ciydasix QYHKIMH Ha
MOHOTOHHOCTb, HAXOAUTh
HauOOJIbITNE U HAUMCHBIIINE 3HAYCHUS
GYHKIAN; CTPOUTH TpaduKu
MHOTOYJICHOB C UCIIOJIb30BaHHEM

3HAHMS) KOHTPOJIsI
-BJIaJIeTh METOIaMH1 JI0Ka3aTeIbCTB, -HCIIOJIB3YET METOJaMU TectupoBanune
aJITOPUTMAaMH pPELICHUs 33/1a4; YMEHUE | JOKA3aTeNbCTB, aITOPUTMAMH VYcTHsIi onpoc
(bOpMyIHpOBaTh OTPEICTICHUS, pelIeHus 3a/1a4; yMeHHe MaremaTH4ecKuii
AKCHOMBI ¥ TEOPEMBI, IPUMEHSTH UX, (bopMyIHpoBaTh OIpeeeHus, JVKTaHT
MIPOBOJUTH J0Ka3aTeIbHbIC AKCUOMBI ¥ TEOPEMBI, IPUMEHSTH HX, WnnuBuayanbHas
paccyXICeHUs B XO/I€ PEIICHHMS 3a/1a4d; | IPOBOJMTH JOKA3aTeIbHbBIC CaMOCTOSITeIbHAS
- YMETh ONEPHPOBATh TIOHATHAMHU: paccyXIeHHs B XOJIe pelIeHus 3a1a4; | pabora
CTETICHb YHCJIa, TIOTapU(pM YHCIa; - OTIEpHUPYET MOHATHSIMHU: CTEIICHb [IpencraBnenue
YMEHHE BBIMOJHATH BEIYMCIICHUE qucIa, JorapugM 4ncia; yMeHue pe3yabTaToB
3HAYCHUH U MpeoOpa3oBaHUs BBITOJTHSTH BBIYMCIICHUE 3HAYCHUH 1 MPaKTUIECKUX
BBIPKEHUH CO CTETICHAMH H npeoOpa3oBaHus BBIPAXKCHUH CO pabot
JorapudMamu, IpeoOpa3zoBaHuUs CTETICHsIMHU U JIorapu(mMamu, 3ammra

TBOPYECKUX PabOT
Sammra

palMOHAIBHBIE, UPPAL[UOHAJILHEIE, - OIIEPUPYET IMOHATHUIMU: VHJUBUY AJIbHBIX
MTOKa3aTENIbHbIE, CTETICHHBIE, palyoHalbHbIE, UPPALHOHAIIEHBIE, MIPOEKTOB
norapudmuyeckue, MOKa3aTeNIbHBIE, CTEIICHHBIE, KonTponsHas
TPUTOHOMETPUYECKUE YPABHEHHUS U norapudmuieckue, pabora
HEPaBEHCTBA, UX CUCTEMBI; TPUTOHOMETPUUYECKUE YPABHEHMUS U Beinonnenue

- YMETb OIIEPUPOBATH MOHATHUSMH: HEPaBEHCTBA, HX CHCTEMBIL; 3aaHUI Ha
(hyHKIWS, HEMpephIBHAS (QYHKINA, - ONepUpyeT MOHATHIMH: QYHKITHS, 3K3aMeHe
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NPUMEHSATH MPOU3BOIHYIO TIPH
PEILICHNN 3a/1a4 Ha JBIDKCHHE; PeIlaTh
MIPaKTUKO-OPHUEHTHPOBAHHbBIC 3a0a4l
Ha HanOOJIbIINE U HANMEHBIIHNE
3HA4YEHUs], HAa HAXOXKICHHUE MyTH,
CKOPOCTH U YCKOPEHUS;

- YMEThb OIIEPUPOBATH MOHITUAMHU:
pauroHanbHas QyHKIHSA,
moKaszarenbHas pyHKIHS, CTeeHHAs
(dhyHKIH, JoTapupMuIecKas
(GYyHKIUS, TPUTOHOMETPHUYECKHE
¢byHKUIMH, 00paTHBIE QYHKINY;
YMEHHUE CTPOUTH rpaduKu U3YUEHHBIX
(dyHKUUMH, UCTIONB30BaTh TpaduKu Ipu
W3yYEHUH MPOLECCOB U 3aBUCUMOCTEH,
IIPY PEIICHUH 3a7a4 U3 APYTUX
y4eOHBIX IPEIMETOB U 3a/1a4 U3
peanbHON KU3HH; BBIPAXKATh
(hopMynaMu 3aBUCUMOCTH MEKAY
BEJIMYMHAMY;

- YMETh pelaTh TEKCTOBBIE 3a/1a41
Pa3HbIX THIIOB (B TOM YHCIE Ha
MIPOLICHTHI, JOJH U YacTH, Ha
JBIDKEHHE, paboTy, CTOMMOCTD
TOBapOB U yCIYT, HAJIOTH, 33/Ia4H U3
00J1aCTH yNIpaBJeHUs JINYHBIMU U
ceMeHHbIMH (PMHAHCAMHU); COCTABIIATh
BBIPKCHHS, YPaBHEHHSI, HEPABEHCTBA
U MX CUCTEMBI 110 YCIOBHIO 3a/1a4H,
HCCIIeI0BATh TIOJIyYE€HHOE PELICHUE U
OLIEHUBATh MIPABONOL00HOCTD
pe3yIbTATOB;

- YMETh ONEPUPOBATH MTOHITUSIMH:
cpenHee apuMeTHIECKOe, MeHaHa,
HanOoJbllIee U HANMCEHBIIIEE 3HAYCHNS,
pa3max, qucrepcusi, CTaHJapTHOE
OTKJIOHEHHE YUCIIOBOTO HAabopa;
yMEHHUE U3BJICKaTh, HHTEPIPETHPOBATD
UH(QOPMAIHIO, TIPE/ICTABICHHYIO B
TabaMLax, Ha AuarpaMmax, rpaukax,
OTPaXKAIOLYO0 CBOWCTBA PEaNbHBIX
MIPOILIECCOB U SIBIICHHUI; TIPEICTABIATh
HHPOPMAIIIO C TIOMOIIBIO TaOIHI 1
JIUarpaMm; UCCIIeI0BATh
CTaTUCTUYECKHUE JITAaHHBIC, B TOM YHCIIC
C IPUMEHEHNEM I'padUUECKUX
METO/OB U AJICKTPOHHBIX CPEJCTB;

- YMETh ONIEPUPOBATH TIOHITUSMH:
CIIy4allHbI{ OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSTHOCTH CIIy4aifHOTO
COOBITHSA; yMEHHE BBIYHCIISATh
BEPOSITHOCTH C UCTIOJIb30BAaHUEM
rpadueCKUX METOJI0B; IPUMEHSTh
(hopMyIIBI CIIOXKEHHS 1 YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHbIE
(axTsl 1 HOPMYIIBI IPH PELICHUH
3aJa4; OLICHUBATh BEPOSITHOCTH

anrmapara MaTeMaTHYECKOTO aHaJIn3a;
MPUMEHATH IPOU3BOIHYIO IPU
pelLlIeHnH 3a/1a9 Ha ABMKCHUE; peIaTh
MPaKTUKO-OPHUEHTHPOBAHHBIE 3a/1a41
Ha HanOoJbIINEe U HAUMEHBLINE
3HA4YEHUS], HA HAXO0XKICHUE MyTH,
CKOPOCTH U YCKOPEHNS;

- OTIEpUPYET MOHATUSIMH:
paunoHanbHas QyHKIHA,
nokasaresbHasi QyHKIIWs, CTeTIeHHAs
byHKIWS, TorapupMUUecKast
(bYHKLUS, TPUTOHOMETPHUYECKHE
¢byHKIIIH, 00paTHBIe (HYHKITHH;
YMEHHUE CTPOUTH IpadUKN H3yIEHHBIX
(bYHKIUH, UCTIONB30BATh IPadUKH MIPH
W3y4YCHHH MPOLIECCOB U 3aBUCUMOCTEH,
IIPU peIIeHNUH 33134 U3 APYTHX
Y4eOHBIX ITPEIMETOB U 337124 U3
peabHOM KU3HU; BBIPaXKaTh
dbopMysiaMH 3aBUCUMOCTU MEXIY
BEJINYHHAMU;

- pelaeT TEeKCTOBbIE 3a7aull Pa3HbIX
THUIIOB (B TOM YHMCJIC HA IPOLICHTHI,
JIOJIM ¥ 4acTH, Ha JIB)KEHHE, paboTy,
CTOMMOCTB TOBapOB M YCIIYT, HAJIOTH,
3agau U3 001acTH yrpaBieHUs
JUYHBIMH U CEMEWHBIMU (PHWHAHCAMHN);
COCTAaBIISITh BEIPKEHHUS, YPABHEHHS,
HEPaBEHCTBA U UX CHCTEMBI 110
YCIIOBHIO 331241, UCCIIEIOBATh
HOJIy4YEeHHOE PEeIIeHHUE U OLIEHUBATh
NpaBAONOA0OHOCTh Pe3yIbTaTOB;

- OTIEpHUPYET MOHATHSIMHU: CpEIHEE
apumernveckoe, MeIMaHa,
HanOoJIbIlIee U HAUMCEHBIIICE 3HAYCHNS,
pasmax, JUCIepcHsi, CTAaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO HAbopa;
YMEHHUE U3BJICKaTh, HHTEPIPETHPOBATH
MHQOPMAIHIO, IPEICTABICHHYIO B
Tabnuuax, Ha AuarpaMMax, rpadukax,
OTPAKAIOIYIO0 CBOWCTBA PEabHBIX
MPOLIECCOB U ABJICHUH; MPEACTABIIATH
WH(POPMAIIUIO C TTOMOIIIBIO Ta0IHUI 1
JIUarpamMm; UCCIeI0BaTh
CTaTUCTUYECKUE JIAHHBIC, B TOM YHCIIC
C IPUMEHEHUEM I'padUUECKIX
METO/IOB M 3JICKTPOHHBIX CPEJCTB;

- OEepUPYET MOHATUAMU: CIyYalHbIN
OTIBIT ¥ CITy4aiiHoe COOBITHE,
BEPOSITHOCTh CIIy4ailHOT'O COOBITHS;
YMEHHUE BBIUUCIISATH BEPOSTHOCTD C
UCIIOJIb30BaHNEM IrpauuecKux
METO/IOB; IPUMEHSTH (YOPMYJIBI
CJIOJKEHMS U YMHOXKEHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE
¢baxTel ¥ HOPMYIBI IPU PELICHUH
3a]a4; OLICHUBATh BEPOSITHOCTH
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peaNIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHBIMU BETMYMHAMU; YMEHUE
MIPUBOJIUTH MTPUMEPHI TIPOSBICHUS
3aKOHA OOJIBIIIUX YHCEI B IIPUPOJTHBIX
1 OOIIECTBEHHBIX SIBJIICHUSX;

- YMETh OIepUPOBATH MOHATHSIMH:
TOYKa, IPsAMasi, IIIOCKOCTh,
MIPOCTPAHCTBO, ABYTPaHHBIN Yo,
CKPEIUBAIOIINECS MPSIMBIC,
napaienbHOCTh U
MEPICHIUKYJIIPHOCTD MPSIMBIX U
IUIOCKOCTEH, YTOJ MY HIPSIMBIMH,
YTOJI MEXy IPSIMOH | TIOCKOCTHIO,
YTOJl MEXIy TUIOCKOCTSIMH,
paccTosiHue OT TOYKH JI0 THIOCKOCTH,
paccTosSTHUE MEXITY TPSIMBIMH,
paccTosTHUe MEXIY ITOCKOCTSIMHU;
YMEHHE UCTIOJIh30BATh MIPU PEIICHUH
3aJla4 U3Y4YCHHBIC (DaKThl U TEOPEMBI
IDIAaHIMETPHUHN; YMEHHUE OIEHUBATh
pasMepsl 00bEKTOB OKPYIKAIOIIETO
MUPa;

- YMETh ONIEPUPOBATH MOHATHSIMH:
MHOTOTPaHHUK, CEUCHUE
MHOT'OIPaHHUKA, KYO,
napajulesIenuIie], pu3Ma, mupaMuia,
(hurypa 1 TOBEpXHOCTDH BpaIleHus,
WIMHAP, KOHYC, 11ap, cdepa, ceueHus
(burypsl BpalieHus, IIOCKOCTb,
Kacarorascst chepsl, IMIHHIPA,
KOHYCa, TUIOMAAb TOBEPXHOCTH
MIUPAMUJIBI, TIPU3MEI, KOHYCA,
UWIMHIPA, TUIOMAAb chepbl, 00beM
Ky0a, IpSIMOYTOJIFHOTO
napaieNenumne 1a, MUPaMH/IBL,
MIPU3MBI, [IIITUH/IPA, KOHYCAa, 1Mapa;
yMeHHe N300pakaTh MHOTOTPAaHHHUKH
Y TIOBEPXHOCTH BPAILICHHS, UX CCUCHUS
OT PYKH, C TIOMOIIbIO YEPTEIKHBIX
WHCTPYMEHTOB H AJIEKTPOHHBIX
CPEICTB; YMEHHE Paclo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh NPaBUIbHBIC
MHOTOTPaHHUKH;

- YMETh OIEPUPOBATH MOHATHIMH:
JIBUKCHUE B IIPOCTPAHCTBE, MTOA00HbBIE
(buryphI B IPOCTPAHCTBE;
WCIOJIb30BaTh OTHOLICHHUE IIIOMIaAeh
MOBEPXHOCTEH U 00BEMOB MO00HBIX
(uryp mpu pemieHnn 3a1a4;

- YMETh BBIYHCIISTh TEOMETPUIECKIE
BEJIMYMHBI (JUTMHA, YT, TUTOIIA/Ib,
00bEeM, TUIONIAL TTIOBEPXHOCTH),
WCIIOJIB3YS U3yUeHHbIE (POPMYIIBI 1
METO/TBI;

- YMETh ONEPUPOBATH MOHSATHSIMH:
MIPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT,

peabHBIX COOBITHI; 3HAKOMCTBO CO
Clly4ailHBIMH BEIMUMHAMH; YMEHHE
MPUBOJIUTH IPUMEPHI IPOSIBICHUS
3aKOHA OOJIBIINX YKCEN B IPUPOTHBIX
1 OOLIICCTBCHHBIX SIBIICHUSX;

- OIepHUpYeT MOHATUSIMH: TOUKa,
npsMasi, INIOCKOCTb, IPOCTPAHCTBO,
JIBYTPAHHBIA yToJl, CKPEeLUIHBAIOLINECS
IpsIMBbIE, IAPAIIENBHOCTD U
NEePIEHIUKYISIPHOCTD MPSIMBIX H
TUTOCKOCTEH, YTOJl MEX/Ty MPSIMBIMH,
YTOJI MEXIy MPSAMOH U MJIIOCKOCTBIO,
YTOJI MEXIY TUIOCKOCTSIMH,
paccTosiHUe OT TOYKH 0 MIIOCKOCTH,
paccTosiHue MEXIY MPSMBIMH,
paccTosHIE MEKAY ITIOCKOCTIMH;
YMEHHUE UCIIOJIb30BaTh IPU PEIICHUN
3a7a4 U3y4eHHbIE (PAKTHI M TEOPEMBI
TUTaHUMETPUH; YMEHUE OLICHUBATh
pa3Mepbl 00bEKTOB OKPYIKAIOLIETO
MUpA;

- OTIEpUPYET MOHATUSIMH:
MHOTOTPaHHUK, CEUCHHUE
MHOTOTpaHHHUKa, KyO,
napauiesienume], Ipu3Ma, MupaMua,
¢burypa u moBEpXHOCTb BpaIICHUS,
LWIHHIP, KOHYC, map, chepa, cedeHust
¢Gurypsl BpamieHusl, II0OCKOCTb,
Kacaromiasics cepsl, UIUHIPA,
KOHYCa, IJIOLIaIb IOBEPXHOCTH
HUpaMU[BL, IPU3MBI, KOHYCA,
OWIHHIPA, TI0Maab chepbl, 00beM
Ky0a, MpSIMOYTOJIEHOT'O
napajuiesyienume/ia, TUpamMHIbl,
MIPU3MBI, IIWJIMHIPA, KOHYyCa, apa;
yMeHue n300paxaTh MHOTOTPaHHUKH
Y TIOBEPXHOCTH BPAILCHHUS, UX CEUCHHS
OT PYKH, C TIOMOIIBIO YE€PTEXKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX
CPEACTB; YMEHHE Paclo3HaBaTh
CHUMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh PaBUIbHbIC
MHOTOTPaHHUKHY;

- OTIepUpYeT NOHATUSIMU: ABHKECHUE B
MIPOCTPAHCTBE, MOI00HBIE (DUTYPHI B
MPOCTPAHCTBE; UCTIONIB30BATh
OTHOLICHHUE TIJIOIIAAeH TOBEPXHOCTEH
1 00beMOB MOJOOHBIX (pUTyp mpu
pelleHnH 3a1a4;

- BBISIBJISIET T€OMETPHUYECKHE
BEJIMYMHBI (JUIMHA, YT, TUIOIAlb,
00BeM, TUIOIIAIb TIOBEPXHOCTH),
UCTIOJNB3YSl U3yUeHHbIE (YOPMYIIBI U
METO/IBI;

- OIIEpUPYET MOHATUSIMHU:
NpsSMOYTOJIbHAsI CHCTEMa KOOPIMHAT,
KOOPJMHATHI TOUKH, BEKTOP,
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KOOPJIUHATBI TOUKH, BEKTOD,
KOOPAMHATHI BEKTOPA, CKAJISIPHOE
[IPOM3BEICHHE, YTOJI MEXKAY
BEKTOpaMH, CyMMa BEKTOPOB,
MIpOM3BEICHIE BEKTOPA Ha YHUCIIO;
HaXOIUTb C IIOMOILBIO H3YYECHHBIX
(hopMyn1 KOOPIUHATEI CEPEIUHbBI
OTpE3Ka, PACCTOSHUE MEXKAY ABYMS
TOYKaMH;

-yMeTh BBIOMPATh MOIXO SN
W3yYEHHBI METOJI JIJISl pEeIICHUS
3aJa4uu, pacro3HaBaTh
MaTeMaTHyeckue GaKThl U
MaTeMaTH4YEeCKHe MOJIENH B
NPUPOIHBIX U OOIECTBEHHBIX
SBJICHUSX, B HCKYyCCTBE; YMECHHUE
IIPUBOIUTH IPUMEPHI MATEMAaTHYECKUX
OTKPBITUI POCCUICKON U MUPOBOI
MaTeMaTHYeCKOH HayKH

- YMETh OIIEPUPOBATH MOHITUAMHU:
parnoHanbHas QyHKITHS,
mokasarenbHas pyHKIHS, CTeeHHAs
¢$yHKLMS, TorapudMuIecKas
(GYHKIUS, TPUTOHOMETPHUYECKHE
¢dbyHKIMH, 00paTHBIC QYHKINY;
YMEHHUE CTPOUTH rpaduKu U3YIEHHBIX
($yHKUUM, UCTIONB30BaTh TpaduKu IpU
M3YyYEHUH MPOIIECCOB U 3aBUCUMOCTEH,
IIpH pelIeHU] 3a/1a4 U3 JPYyTUX
y4eOHBIX TPEIMETOB U 3a/1a4 U3
peabHOM KU3HU; BEIPAXKATh
(hopMynaMu 3aBUCUMOCTH MEKIY
BEJIMYMHAMU;

- YMETh ONIEPUPOBATH TIOHITUSMHU:
TOXKJIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMAa YPaBHEHUH U
HEPaBEHCTB, PaBHOCUJIHHOCTD
ypaBHEHUI1, HEPaBEHCTB U CHUCTEM,
paunoHanbHble, HPPALMOHAJIbHBIE,
[I0Ka3aTeJIbHbIE, CTETICHHBIE,
norapudmMuveckue,
TPUTOHOMETPHUECKHE ypaBHEHUS,
HEpaBEHCTBA U CHCTEMBI; YMETh
pemaTs ypaBHeHH, HEpaBEHCTBA U
CHCTEMBI C IOMOLIBIO Pa3IMIHBIX
MIPUEMOB; pelIaTh YpaBHEHNS,
HEPaBEHCTBA M CUCTEMBI C
napameTpoM; MPUMEHSATh YPaBHEHMUS,
HEPaBEHCTBA, UX CUCTEMBI IS
pelIeHNUs MaTeMaTHYeCKuX 3a1ad u
3aJla4 U3 pa3IM4YHbIX 00J1acTel HayKH
U peajbHOM KU3HH;

- YMETh CBOOOIHO OTIEPUPOBATH
MOHATHAMU: ABUKEHUE,
napanieabHbIi epeHOC, CHMMETPHUS
Ha TIOCKOCTH M B TPOCTPAHCTBE,

KOOpAMHATHI BEKTOPa, CKAIIPHOE
MPOU3BENECHHE, YTOI MEXKILY
BEKTOPaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOpa Ha YHCIIO;
HaXOJUTh C MOMOIIBIO H3YYEHHBIX
(bopMyI1 KOOPIUHATHI CEPEIUHbL
OTpE3Ka, PACCTOSIHUE MEXKAY JBYMS
TOYKAMH;

-BBIOMpAET MOAXOASIINHA N3yYSHHBIH
METOJI ISl pEIICHUs 3a/1a4H,
pacro3HaBaTh MaTeMaTHYECKHE (PaKThI
Y MaTeMaTHYECKUE MOJICIU B
NPUPOAHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE; YMEHHE
MPUBOJIUTH IPUMEPBI MAaTEMaTHIECKUX
OTKpPBITUN POCCUHCKON U MUPOBOM
MaTeMaTUYECKON HayKu

- OTIEpUPYET MOHATUSIMH:
paunoHanbHas QyHKIHA,
HOKa3aTesbHast PyHKIUs, CTEIIeHHAs
¢byHKIHS, TorapupMIIecKas
(byHKLUS, TPUTOHOMETPHUYECKHE
¢byHKIMH, 0OpaTHBIE QYHKLUHY;
YMEHHUE CTPOUTH IpadUKy H3yIEHHBIX
(bYHKIUH, UCTIONB30BATh IPadUKH MPH
W3yYCHHH MPOLIECCOB U 3aBUCUMOCTEH,
IIPYU peIIeHUHN 3334 U3 APYTHX
Y4eOHBIX ITPEIMETOB U 337124 U3
peaNbHON XKU3HU; BBIPAXKATh
(dbopMysiaMH 3aBUCUMOCTH MEXIY
BEINYMHAMY;

- ONepUpyeT MOHATHIMHU: TOXKIECTBO,
TOAECTBEHHOE IPe0Opa30oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHOCTH YPaBHEHHI,
HEpPaBEHCTB U CHUCTEM, PALlUOHAIBHBIE,
MppaloHalbHbIe, TOKa3aTeIbHbIE,
CTETICHHEBIE, JIOTapU(PMHUYECKHE,
TPUTOHOMETPHUYECKUE yPaBHEHUS,
HEpPaBEHCTBA U CUCTEMbI; YMETh
pelaTh ypaBHEeHHUs, HEpaBEHCTBA U
CHCTEMBI C TOMOIIBIO Pa3INIHBIX
IIPUEMOB; peIIaTh ypPaBHEHNUS,
HEPaBEHCTBA M CUCTEMEI C
napamMeTpoM; IPUMEHSTh ypaBHEHHS,
HEpaBEHCTBA, UX CUCTEMBI JUIs
pelIeHus] MaTeMaTHIeCKUX 3a/1a4 U
3aj71a4y U3 Pa3IMuHBIX 001acTel HAyKn
U peabHOM KHU3HU;

- OTIepHpYET MOHATUSIMH: ABHKCHHUE,
TapajuieNbHbIN IepeHoC, CUMMETPHS
Ha IJIOCKOCTH U B IIPOCTPAHCTBE,
MTOBOPOT, MpeoOpa3oBaHue OI00WS,
MoI00HBIE (PUTYPHI; YMETH
pacro3HaBaTh paBHbIE U MMOJA00HBIE
¢GuUrypsl, B TOM YHCIIE B IPUPOE,
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MOBOPOT, MPEOOpa30BaHUE 1000,
moi00HbIe QUTYPBHI; YMETh
pacno3HaBaTh paBHBIE U MOJJOOHBIE
(Gurypsl, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYPE; YMETh
UCTIONIb30BaTh T€OMETPUIECKHE
OTHOILCHNUS, HAXOANUTD
reoMeTpHYEeCKUE BETUUMHBI (JJIMHA,
yTrodl, oAb, 00beM) IpH pEIICHUN
3aja4 U3 JPyrux y4eOHbIX IPEJMETOB
U U3 peaIbHOM JKU3HU

- YMETh OIEPUPOBATH MOHITUSMH:
panvoHaIbHBIE, UPPALIHOHAIBHEIC,
NOKa3aTellbHbIE, CTETICHHBIE,
norapudmMuieckue,
TPUTOHOMETPHYECKUE YPABHEHUS 1
HEepaBEHCTBA, UX CUCTEMBI,

- YMETh ONIEPUPOBATH MTOHITUSMH:
MHOTOTPaHHUK, CEYCHHUE
MHOTOTpaHHHKA, Ky0,
napaieNenuIe1, pu3Ma, IMpaMuia,
¢urypa 1 HIOBEpXHOCTb BpallEeHUs,
LWIMHID, KOHYC, ap, cdepa, cedeHus
(burypsl BpalieHus, IOCKOCTb,
Kacaroniasicst chepbl, HUIUHIPA,
KOHYCa, TUIOIab HOBEPXHOCTH
MIUPaMUJIBL, TIPU3MBI, KOHYCA,
WIMHAPA, TIoMAab chepbl, 00beM
Ky0a, MPsIMOYTOJIEHOTO
napajuieNieTinIe 1a, IIMpaMuIbl,
MPU3MBI, IIWIMHAPA, KOHYyCa, [1apa;
yMeHHUe n300paxkaTh MHOTOTPaHHUKH
1 TIOBEPXHOCTH BpAILECHHS, UX CEUCHUS
OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX
CPEACTB; YMETh PAacIO3HABATh
CHMMETPUIO B IPOCTPAHCTBE; YMETh
pacro3HaBaTh MPaBHIIbHEIC
MHOTOTPaHHUKH;

- YMETb ONEPHPOBATh MIOHATHAMHU:
IPSMOYTOJIBHASI CHCTEMa KOOPANHAT,
KOOPAWHATHI TOYKH, BEKTOD,
KOOPIMHATHI BEKTOPA, CKATISIPHOE
MIPON3BEICHHE, YTOI MEXKILY
BEKTOpaMH, CyMMa BEKTOPOB,
MPOM3BEICHIE BEKTOPA Ha YHCIIO;
HAXOJUTb C IIOMOILBIO H3YUCHHBIX
(hopMyJ1 KOOPAUHATHI CEPEAUHBI
0Tpe3Ka, PACCTOSHHUE MEXKITY JBYMS
TOYKAMH

- YMETb ONEPHPOBATh TIOHATHAMHU:
CIIy4YallHbI{ OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSTHOCTH CITy4aitHOTO
COOBITHSI; yMETh BBIYUCIISTD
BEPOSTHOCTH C MCIIOIb30BaHUEM
rpadMueCKUX METOJI0B; IPUMEHS T
($hopMyIIBI CIOXKEHHSI 1 YMHOXKEHUS

UCKYCCTBE, apXUTEKTYpE; YMETh
UCII0JIB30BaTh T€OMETPUIECKUE
OTHOIICHUS, HAXOIUTh
reoMeTpHUYecKre BeTMUUHBI (IJTHHA,
YTOJ1, IUI0IIAAb, 00bEM) IPH pEeIICHAN
3a1a4 U3 Jpyrux y4yeOHbIX IPEeaAMETOB
Y W3 pealIbHON JKU3HU

- OTIEpUPYET MOHATUSIMH:
pannoHaNbHbIE, HPPalMOHATBHEIE,
MOKa3aTeNIbHbIE, CTETICHHBIE,
norapudmuieckue,
TPUTOHOMETPHUYECKHE YPAaBHEHUS U
HEpPaBEHCTBA, UX CHCTEMBI;

- OTIEPUPYET MOHATUSIMH:
MHOTOTPaHHUK, CEYCHHUE
MHOT'OTpaHHHKa, KyO,
napajuiesienume, Ipu3Ma, IupaMuza,
¢urypa u IoBEpXHOCTh BpalICHUS,
HUIHHID, KOHYC, map, chepa, cedeHust
¢burypsl BpareHusl, INIOCKOCTb,
Kacaromasics cepsl, MITHHIPA,
KOHYCa, TJIOLIaIb TOBEPXHOCTH
IUpaMH[IBL, IPU3MBI, KOHYCa,
HWIMHAPA, II0manb chepbl, 00beM
Ky0a, IpSIMOYTOJIHHOTO
napauiesienunena, TupaMuIbl,
NPU3MBI, IUIMHAPA, KOHYyCa, Iapa;
yMeHHue n300pakaTb MHOTOTPaHHUKH
Y TIOBEPXHOCTH BPAILLCHHUS, UX CEUCHUS
OT PYKH, C IOMOILBIO YEePTEXKHBIX
HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB; YMETh PaclO3HABATD
CUMMETPHIO B IIPOCTPAHCTBE; YMETh
pacrio3HaBaTh MPaBUIbHbIC
MHOTOTPaHHUKHY;

- OTIEpHUPYET: MPSIMOYTOJIbHAS CUCTEMA
KOOPJIUHAT, KOOPAWHATHI TOUYKH,
BEKTOP, KOOPIUHATHI BEKTOPA,
CKaJISIpHOE MTPOU3BEICHHE, YOIl
MEXIY BEKTOpPaMH, CyMMa BEKTOPOB,
IPOU3BEICHUE BEKTOPA Ha YHCIIO;
HaXOJHTh C MOMOIIBIO H3Y4YEeHHBIX
(bopMyIT KOOPIMHATHI CEPETUHBI
OTpE3Ka, PACCTOSIHUE MEXKAY JBYMS
TOYKaAMH

- ONEpUpPYET MOHATHIMHU: CITy4alHbIH
OITIBIT U CITy4aiiHoe COOBITHE,
BEPOSITHOCTh CITY4ailHOTO COOBITHSI;
YMETh BBIYUCIIATH BEPOSTHOCTH C
UCIIOJIb30BaHNEM IrpaUuecKux
METO/IOB; IPUMEHSTH ()OPMYJIBI
CIIOKEHHS U YMHOKEHHS
BEPOSTHOCTEH, KOMOMHATOPHEIE
(akThI 1 GOPMYITBI IPH PELICHUH
3aJa4; OLIEHUBATh BEPOSITHOCTU
peabHBIX COOBITHI; 3HAKOMCTBO CO
CIIyYailHBIMM BEJIMUMHAMH; YMEHHE
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BEpOSATHOCTEHN, KOMOMHATOPHBIE
(hakThl 1 HOPMYITBI IPH PEIIEHUH
3aJa4; OLICHUBATh BEPOSITHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIlyYyailHBIMU BeTMUMHAMU; YMEHUE
IIPUBOIUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBLINX YHCET B IPUPOAHBIX
1 OOILECTBEHHBIX SIBICHUSAX;

- YMETh CBOOOIHO OTIEPUPOBAThH
MOHSTHSIMU: CTETICHB C IEJIbIM
rokKa3zareljieM, KOpeHb HaTypalibHON
CTEIICHH, CTEIICHb C PalliOHATbHBIM
[OKa3aTeseM, CTeNeHb ¢
JEHCTBUTENBHBIM (BEIIECTBEHHBIM)
rokasaresieM, JorapuM 4ucia,
CHHYC, KOCUHYC M TaHI'€HC
IIPOU3BOJILHOTO YHCIIa;

- YMETh CBOOO/IHO OTIEPUPOBAThH
MOHATHSMU: Tpaduk QyHKUINH,
obpaTtHas GyHKITHS, KOMITO3UITHS
(hyHKIMA, THHEHHAS QyHKIIN,
KBaJpaTHYHas QYHKLUS, CTCTIEHHAS
(YHKLUS ¢ LEeTBIM ITOKa3aTeseM,
TPUTOHOMETpHUYECKHE (PYHKITUH,
00paTHBIE TPUTOHOMETPHUECKHE
($yHKUMH, TOKa3aTesbHAas U
norapupmMudeckas GyHKIUN;, YMETh
CTpouTh rpaduKu QyHKIHH,
BBIMOJTHATH MPE00pa3oBaHuUs
rpaduKoB (yHKIHIA;

- YMETh UCIO0JIb30BaTh rpaduKH
(GyHKUMH U1 N3y4YEeHUs IPOLIECCOB U
3aBHCHUMOCTEH MPH PELICHUH 3a7a4 U3
JPYTUX YYeOHBIX TIPEJIMETOB U U3
peanbHON KU3HU; BBIPAXKATh
(hopMynaMu 3aBUCUMOCTH MEKAY
BEJIMYHHAMY;

- cBOOOTHO OTNIEPUPOBATH TOHATHSIMU:
YEeTHOCTh (PYHKIIMH, IEPUOTUIHOCTD
(yHKUIMH, OTPaHUYEHHOCTh (YHKIIUH,
MOHOTOHHOCTb (hYHKIIUH, S3KCTPEMYM
¢byHKUIMY, HanOoblIee M HAUMEHbIIee
3Ha4YeHUs (PyHKINN Ha IPOMEXKYTKE;
YMETh IPOBOJIUTH UCCIIEIOBAHHUE
dhyHKIIHH;

- YMETh HCIIOJIb30BaTh CBOWCTBA U
rpaduky QyHKUMN U pEeLIeHUs
ypaBHCHUH, HEPABEHCTB U 33]1a4 C
napaMeTpaMu; n300pakaTh Ha
KOOPIMHATHOHN IJIOCKOCTH MHOKECTBA
peuieHuil ypaBHEHU, HEPABEHCTB U
UX CHCTEM

- YMETh ONIEPUPOBATH MTOHITUSMH:
cpenHee apudmMeTryecKoe, MeInaHa,
HauOoJbllIee U HAUMEHbIIIEE 3HAYCHNU,
pasmax, qucrepcusi, CTaHaapTHOE
OTKJIOHEHHE YUCIIOBOTO Habopa;

MIPUBOJIUTH IPUMEPHI TIPOSIBIICHHUS
3aKOHa OOJIBIIMX YUCET B IPUPOAHBIX
1 OOLIECTBCHHBIX SIBJICHUSAX;

- OTIEPHPYET MOHATUSIMH: CTETICHb C
LEBIM TTOKa3aTeNieM, KOPEHb
HaTypaJIbHOW CTENEHHU, CTETIEHb C
pannoOHANBHBIM II0Ka3aTeIeM, CTEIIeHb
C IeHICTBUTEIHHBIM (BEILIECTBEHHBIM)
NoKasaresieM, Jorapudm ducna,
CHHYC, KOCUHYC ¥ TaHTEHC
MPOU3BOJIBHOTO YHCIIA;

- OTIEpUPYET MOHATUSIMH: TpapuK
¢byHKIIHA, 0OpaTHAs PYHKIIHS,
KOMITO3UIIHS (YHKIUH, JIHHEHHAS
¢byHKIUs, KBagpaTHYHas QyHKIHUS,
CTeneHHast GYHKLUS C LEeTIbIM
MI0KAa3aTelieM, TPUTOHOMETPUYECKHE
(byHKIUH, 0OpaTHBIC
TPUTOHOMETpHUECKHE (PYHKLNH,
MIOKa3aTesibHas U JiorapupmMudeckas
GyHKIUY; yMETh CTPOUTH TpaduKu
(GYHKLUH, BBITOTHSIT
npeoOpazoBanus TpadukoB GyHKIMH;
- CNONB3YeT rpaguku GYyHKIUH IS
W3YUYEeHHUS TIPOLIECCOB M 3aBUCHMOCTEH
NIPY pEeIIeHUH 3334 U3 APYTHX
y4eOHBIX IPEIMETOB U U3 peaabHOI
JKU3HH; BBIPaXKaTh (GOpMyIaMu
3aBUCHMOCTH MEXy BEIHYMHAMH;

- OTIepUpYeT MOHATUSAMU: YETHOCTD
(GYHKIIAW, TEPUOANIHOCTH (QYHKITHH,
OTPaHUYEHHOCTH (PYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, 3KCTPEMYM
¢yHKIIMH, HanOOJIBIIIEEe U HAMEHBIIIEee
3Ha4eHUs QyHKIIMK Ha TIPOMEXKYTKE;
YMETh POBOJIUTH UCCIIEIOBAHHUE
¢byHKIHH;

- HCTIOJIB3YET CBOWCTBA U rpaduKu
(GYHKIUHA 1715 pelieHus ypaBHEHUH,
HEpaBEeHCTB U 3a71a4 ¢ IapaMeTpamu;
HM300pakaTh Ha KOOPAMHATHON
TUIOCKOCTH MHOXKECTBA PELICHUH
YpaBHEHUH, HEPABEHCTB M UX CHCTEM
- OTIepUpPYeT NOHATUSIMU: CPEIHEE
apudmernveckoe, MeMaHa,
HanOoJIbllIee ¥ HAUMEHBIIIEeE 3HAYCHNS,
pasmax, JUCIepcHsi, CTAaHAAPTHOE
OTKJIOHCHHE YHCJI0BOI0 Habopa;
YMEHHUE U3BJICKaTh, HHTEPIPETHPOBATH
MH(OPMALHIO, IPEACTABICHHYIO B
Tabnuuax, Ha AuarpaMMax, rpadukax,
OTpaXXarollyl0 CBOMCTBA PEAbHBIX
MPOLIECCOB U ABJICHUH; MPEACTABIIATH
HH()OPMAITHIO C TIOMOIIBIO TaOIHIT
JIUarpamMm; UCCIEN0BaTh
CTaTUCTUYECKUE TaHHbIE, B TOM YHCIIE
C IPUMEHEHUEM IpadUUECKUX
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yMEHHUE U3BJICKaTh, HHTEPIPETHPOBATh
“H(GOPMAITHUIO, IPEICTABICHHYIO B
TabIuIax, Ha ARarpaMMax, rpadukax,
OTpaXKaroIIy0 CBOMCTBA PEAIbHBIX
MIPOILIECCOB U SIBIICHHUI; TIPEICTABIATD
HH(POPMAITHIO C TTOMOIIIBIO TAOJIHIT U
JarpaMm; NCCIIe0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCIIE
C IPUMEHEHNEM I'padUUECKUX
METOJIOB H DJICKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATH TIOHITUSMH:
TOYKa, TIPsMasi, INIOCKOCTh,
MIPOCTPAHCTBO, ABYTPaHHBIN YToJ,
CKpPELIMBAIOIIHECS MPSIMEBIE,
napauieIbHOCTh 1
MIEPIICHANKYIISIPHOCTD MPSIMBIX U
IDIOCKOCTEH, YTOJ MEXAY HPSIMBIMH,
YroJl MEXILy IPSIMON M IIOCKOCTBIO,
YroJl MEXIy TUIOCKOCTSIMH,
paccTosiHuE OT TOYKHU A0 TIOCKOCTH,
paccTosiHue MEXy PSMBIMH,
paccTosiHue MEXIY ITOCKOCTSAMU;

- YMETh UCIOIB30BATh MPH PEIICHUU
3aja4 U3y4eHHbIE (PaKThl U TEOPEMEI
IUIAHUMETPUH; YMEHUE OIICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO
MHpa

- YMETh pelaTh TEKCTOBBIE 3a/1a41
Pa3HbIX THIIOB (B TOM YHCIE Ha
MIPOLIEHTHI, TOJIN ¥ YacTH, Ha
IBIKEHNE, paboTy, CTOMMOCTh
TOBapOB U yCIYT, HAJIOTH, 331a41 13
00J1acTH yIpaBJICHUS JINYHBIMHU H
CeMEeWHbIMH (DMHAHCAMH); COCTABIATh
BBIpQKEHHUS, YPaBHEHHUS, HEPABEHCTBA
Y UX CUCTEMBI 10 YCIOBUIO 33/1a4H,
WCCIIEIOBATh TIOJYYEHHOE PEIICHUE H
OILICHUBATh MPaBAONOI00HOCTh
pe3yabTaTOB

- YMETh ONIEPUPOBATH MOHSATHSIMH:
(hyHKIIHS, HEMpepbIBHAS (QYHKIIHSA,
IIPOU3BOIHAS, TIEPBOOOPA3HAS,
OTIpeeNICHHBIH UHTErpall; yMeThb
HaXOAWTH IPOU3BOIHBIC
JJIEMEHTaPHBIX QYHKIIUH, UCTIONB3YS
CIpaBOYHbIE MaTEPHAbI; UCCIEA0BATh
B IIPOCTEUIINX CITy4asix GYHKIIUU Ha
MOHOTOHHOCTb, HAXO/IUTh
HauOOJIbIINE U HANMEHBIINE 3HAYCHUS
(hyHKIHIT;, CTPOUTH TpaUKH
MHOTOYJICHOB C HCIIOJB30BaHHEM
anmapara MaTeMaTHYECKOTO aHaIn3a;
MPUMEHSTH TIPOU3BOIHYIO MPU
pelIeHny 3a/1a4 Ha ABIDKEHHUE; PEIIaTh
MIPaKTHKO-OPUEHTHPOBAHHBIE 3391
Ha HauOOJBIIINE U HAUMEHBIIINE
3HAYCHMsI, HA HAXOXJICHUE Iy TH,

METOJIOB U AJIEKTPOHHBIX CPE/ICTB;
- OTIepHPYET MOHATUSIMH: TOUKa,
npsMasi, INOCKOCTh, IPOCTPAHCTBO,
JIBYT'PaHHBIN yroJl, CKpEeIUBAIOIIHECS
MpsIMBIE, IAPAJUIETLHOCTD U
NEePHEHIUKYIISIPHOCTD MPAMBIX U
IUIOCKOCTEH, YTOJl MEXAY NPSIMBIMH,
YTOJI MEX]Ty MIPSIMOM U MJIOCKOCTHIO,
YTOJI MEX]Ty MIOCKOCTSIMH,
paccTosiHie OT TOYKHU 0 TIOCKOCTH,
paccTosiHie MEXy PSMBIMH,
paccTosHNE MEKAY IIOCKOCTAMH;

- ICHOJB3YET NPHU PEIICHUH 33734
W3yUYCHHBIE (PaKThl H TEOPEMBI
TUTAaHUMETPUH; YMEHHUE OL[eHUBATh
pasMepbl 00bEKTOB OKPYIKAIOLIETO
Mupa

- pelIaeT TEeKCTOBBIE 33JJa4l PAa3HbBIX
THUIOB (B TOM YHMCJIE HA IPOLICHTHI,
JIOJIM ¥ 4acTH, Ha JIBIDKEHHE, paboTy,
CTOMMOCTB TOBAapOB U YCIYT, HAJIOTH,
3a1au U3 001acTH yNpaBiIeHUs
JMYHBIMH U CEMEHHBIMU (PHHAHCAMN);
COCTaBJISITH BBIPAKEHIUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 331a4H, UCCIEI0BATH
MOJY4YEeHHOE peIICHUE U OLICHUBATh
MPaBJIONOA0OHOCTH PE3yIbTaTOB

- OTIEpHUPYET MOHATUAMH: QYHKLHS,
HenpepbIBHAS (QYHKIMS, IPOU3BOAHAS,
nepBooOpasHas, ONpeaeIeHHbIN
MHTErpall; yMeTh HaXOUTh
MIPOU3BOHBIE 3IIEMEHTapHBIX
(yHKIHIA, UCTIONB3YS CIIPABOYHBIC
MaTepHalbl; HCCIEIOBATh B
NpocTeHINX ciydasx QyHKIUH Ha
MOHOTOHHOCTb, HAXOIUTh
HauOOJIbIINE U HAUMEHBIINE 3HAYCHUS
(GYHKIUI; CTPOUTH TpaduKu
MHOT'OYJICHOB € HCIIOJIb30BAHUEM
anrapara MaTeMaTHYECKOI'O aHaIN3a;
MIPUMEHSATH POU3BOIHYIO IIPH
pelIeHUN 3a/1a4 Ha ABM)KEHHE; pelIaTh
[PaKTUKO-OPHEHTUPOBAHHBIE 3a1a41
Ha HanOOJIbININE 1 HANMEHBIIINE
3Ha4YEHUS], HA HAXOXKJCHUE MYTH,
CKOPOCTH U YCKOPEHUS;

- ONepUpyeT MOHATHIMH: JBH)KCHUE B
MPOCTPAHCTBE, MTOI00HBIE (PUTYPHI B
MPOCTPAHCTBE; UCITIOIB30BATh
OTHOLIEHUE MJIOIIAIeH TOBEPXHOCTEN
1 00beMOB MOA0OHBIX (DUTYp TIpU
pelIeHu! 3a/1a4;

- BBIUUCIISICT F€OMETPUIECKUE
BEJIMYMHBI (JUIMHA, YT, IUIOAlb,
00beM, MIOoMaab MOBEPXHOCTH),
UCIIOJIB3YSI U3yUeHHbIE (POPMYIIBI U
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CKOPOCTH U YCKOPEHHUS;
- YMETh ONEPUPOBATH MOHITUIMHU:
JIBIDKEHHE B POCTPAHCTRE, OJJOOHbIC
(uUrypsl B IpOCTPAHCTBE;
HCIOJIb30BaTh OTHOIICHUE TUIOIACH
TTOBEPXHOCTEH M 00HEMOB MTOAOOHBIX
(buryp TIpu perieHuN 3a/1a4;

- YMETh BBIYHUCIIATh TEOMETPUICCKHEC
BEIMYMHBI (IJTMHA, YTOJI, IIOIAb,
00BeM, TUTOIIAIb IOBEPXHOCTH),
HCIOJIB3YS U3YUYCHHBIC (DOPMYJIBI U

MCTOAbI

METOJBI

@opMBI U METOJbl KOHTPOJII U OLEHKU PE3YyJbTaTOB OOYYEHMS JOJKHBI IO3BOJISATH
MIPOBEPSATH Y 00YUAIOUINXCS HE TOJIBKO CPOPMUPOBAHHOCTH MPO(HECCHOHANBHBIX KOMIIETEHIIUH,
HO ¥ Pa3BUTHE OOLIMX KOMIIETCHIIMN M 00€CTIeUNBAIOIINX UX YMEHHIA.

CIOCOOBI peIlICHHS
3aa4y

- TOTOBHOCTbH K TPY/ly, OCO3HAHHUE
LIEHHOCTH MacTEePCTBA, TPYA0TI00HE;

npodeccuoHaNIbHON - TOTOBHOCTb K aKTUBHOU
JEeSATENBHOCTH, JESATENTbHOCTH TEXHOJIOTHUECKON 1
MPUMEHHUTENBHO K COLIMAIbHOM HaIlpaBJIEHHOCTH,
Pa3IMYHBIM CIOCOOHOCTh MHUIIUHPOBATD,
KOHTEKCTaM. IUIAHAPOBATh U CAMOCTOSITEIILHO

BBITIOJTHATD TaKyIO NEATEIHHOCTD;

- HHTEPEC K PA3IUYHBIM cepam
po(eCCHOHANTBHOM NI TENLHOCTH,
OBnasieHne yHHBEPCATbHBIMH
y4eOHBIMY TO3HABATEIIbHBIMH
JICHCTBHUSIMH

a) 0a30BbIC JIOTHYECCKUE TCHCTBHS:
- CAMOCTOSITETILHO (POPMYITHPOBATH H
aKTyaJIM3UPOBaTh MpodsiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN
MPU3HAK WU OCHOBAHUS JJIs
CpaBHEHUS, KIIACCU(UKAIIH U
0000111eHNS;

- OIPEICIIATH 1ICJU ICATSIBHOCTH,
3aJlaBaTh MapaMeTpbl U KPUTEPUU UX
JOCTUKEHUS,;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX

- BHOCUTH KOPPEKTHBEI B
JIEATENLHOCTD, OICHUBATE
COOTBETCTBHE PE3YJIbTATOB ILIEIISIM,
OIICHUBATh PHUCKH ITOCIICICTBAN
JIeITEIIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBINUICHUE
MIPH pEUICHUH KU3HCHHBIX IPo0JIeM

Pe3yabTaTthl
(ocBOEHHBIE OcHoOBHBIE TOKA3aTeJ N OLIEeHKH ®opMBI 1 METOABI KOHTPOJISI H
001LIeKYJIbTYPHbIE pe3yJbTaTa OLleHKH
KOMIIETEHLIVH)
OK 01. Bribupats B wactu TpynoBoro BocnuTaHus: TectupoBanue

VYeTHBI onpoc
MaremaTuuecKkuii TUKTaHT
WNunuBunyansHast
camMocCToATeNbHasA paboTa
IIpencrasnenue pe3ynbTaToB
MPaKTUIECKUX PadoOT
3ammTa TBOPYECKUX padboT
3ammTa HHINBUIY ATEHBIX
MIPOEKTOB

KonTponkHas pabora
Brinonnenue 3aganui Ha
JK3aMeHE
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0) 0a30BbIC HCCIICIOBATEIBCKUE
IIEUCTBUSL:

- BIAJIETh HABBIKAMH y9eOHO-
HCCIEN0BATEIbCKON U POEKTHOU
JIESTeIIbHOCTH, HaBBIKAMU
pasperieHus mpooieM;

- BBISIBJISITh IPUIHMHHO-CJICICTBEHHBIE
CBSI3H U aKTYaIM3UPOBATh 33]1a4y,
BBIJIBUTaTh TUTIOTE3Y €€ PEIICHHS,
HaXOAWTh apTyMEHTHI JJIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPIKICHUH,
3aJlaBaTh MapameTpbl U KPUTEPUU
penieHus;

- aHAJIM3UPOBATH MOJyUYECHHBIE B XOJIC
pelIeHUs 3a1a4 Pe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh HX
JIOCTOBEPHOCTD, ITPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCJIOBUSX;

-- yMETh NEPEHOCUTH 3HAHUS B
TTO3HABATEILHYIO U TIPAKTHICCKYIO
00J1aCTH XH3HEIEATCIILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEAMETHBIX 00JIaCTei;

- BBIZIBUTATh HOBBIC HJCH, IIPE/JIaraTh
OPUTHHAJIBHBIC ITOJX0/IbI U PEIICHUS;
U CITIOCOOHOCTH MX MCIOJIb30BaHUS B
MO3HAaBaTENbHON U COIMAIbHON
MTPAKTHKE

OK 02. Ucmnons3oBaTh
COBpPEMEHHBIC CPEICTBA
MOWCKA, aHAITU3a U
HWHTEPIpETaNH
HHPOPMALH, 1
nH(pOpMaITMOHHEIE
TEXHOJIOTHH JUIS
BBITIOJTHEHUS 337124
npodeccuoHaIbHON
JIeSITEITEHOCTH.

B obOnacTu 11eHHOCTH HAyYHOTO
MTO3HAHMSA:

-c)OpMHPOBAHHOCTh MUPOBO33PEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
00IIEeCTBEHHO MPAKTHKHW,
OCHOBaHHOT'O Ha JINAJIOTE KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B IIOJIUKYJIBTYPHOM MHUPE;

- COBEPIIIEHCTBOBAHUE SI3bIKOBOU U
YUTATEIBCKON KYJIBTYPBI KaK
CPEeICTBa B3aMMOCHCTBHUS MEXKTY
JOIbMH U TIO3HAHUS MUPA;

- OCO3HaHUE LICHHOCTH HAy4YHOUI
JeSITebHOCTH, TOTOBHOCTb
OCYIIECTBIISITh TPOEKTHYIO U
WCCIIEIOBATENBCKYIO e TENFHOCTh
VHJAWBUIyaJILHO U B TPYIIIIE.
OBnasieHne YHUBEPCATbHBIMH
Y4eOHBIMU TIO3HABATEITBHBIMU
JNIEUCTBUSIMU:

B) pabota ¢ nHpOpMaLUEH:

- BIIJIETh HABBIKAMH TIOJYYESHHUS
WHQOPMAIIH U3 KICTOYHHKOB Pa3HBIX
THTIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITh TTOUCK, aHAITN3,
CUCTEMAaTHU3aIUIO M HHTEPIIPETAIINIO
“HGOPMAIUK PA3IMYHBIX BUJIOB H
(dhopM mpeacTaBieHus;

TectupoBaHue

VYerHbIi onpoc
MaremaTtuyecKkuil JUKTaHT
NupuBunyanbHas
CaMoCTOSATENbHAs paboTa
IIpencrapienue pe3yibTaToOB
MIPaKTHYECKUX padoT
3ammra TBOPYECKUX paboT
3ammra UHIUBUIY ATTbHBIX
MIPOEKTOB

KonTponpeHas pabora
Brimonnenue 3amanuii Ha
JK3aMeHe
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- CO3/1aBaTh TEKCTHI B PA3ITUYHBIX
(dopmarax ¢ yyeToM Ha3HAYCHUS
nH(OpMAINHK U TIETICBOH ayANTOPHUH,
BBIOMpAst ONTUMANILHYIO (OpPMY
MPEACTaBICHUS U BU3yaTH3aLlUH;

- OLICHUBATH JIOCTOBEPHOCTH,
JIETUTUMHOCTH MH(OPMAIHH, ee
COOTBETCTBHUE MPABOBBIM M MOPaIBHO-
TUYECKUM HOpMaM;

- UCTIOJIb30BaTh CPECTBA
WHPOPMAIOHHBIX 1
KOMMYHHKALMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX,
KOMMYHHKATUBHBIX U
OpTaHM3alMOHHBIX 3a]1a4 C
coOroieHueM TpeOoBaHHN
9PrOHOMUKH, TEXHUKH OE30IT1aCHOCTH,
THTHEHBI, pecypcocOepekeHus,
MPaBOBBIX U THUECKUX HOPM, HOPM
nH()OPMAITMOHHOH 06€301TacCHOCTH;

- BIIAJICTh HABBIKAMU PACTIO3HABAHHS
U 3aIIUTHl HHPOPMALIUH,
HH(POPMAIIOHHOM 6€30M1acCHOCTH
JIMYHOCTH

OK 03. IInmanupoBats u
pean30BhIBATh
COOCTBEHHOE
poeCCUOHANBHOE U
JMYHOCTHOE PAa3BUTHE,
MPEANPHHAMATETHCKY IO
JIeSITENbHOCTD B
po(heCcCUOHAITBHOM
cdepe, UCTIONB30BaTh
3HAHUS 10 MPaBOH U
(huHAHCOBO
PaMOTHOCTH B
Pa3INYHBIX JKU3HCHHBIX
CHUTYaIUsX.

B obnactu 1yXOBHO-HPaBCTBEHHOTO
BOCTIMTAHUS:

-- cOpPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, 3THYECKOTO MTOBEICHUS;

- CITOCOOHOCTH OIIEHMBATh CUTYAIHIO
U IPUHAMATh OCO3HAHHBIC PEILICHHUS,
OPHEHTHPYACh Ha MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U LIEHHOCTH;

- OCO3HaHKE JTUYHOTO BKJIaJa B
[IOCTPOEHUE YCTOMYMBOI0O OyIyIIero;
- OTBETCTBEHHOE OTHOIIIEHNE K CBOUM
poauTensaM U (MIK) APYTHM WIeHaM
CeMbH, CO3/IaHUIO CEMbH Ha OCHOBE
OCO3HAHHOI'O ITPUHSATHUS LIEHHOCTEN
CEMENHOM )KU3HU B COOTBETCTBUHU C
TpaguuusiMu HaponoB Poccuu;
OgnazeHue yHUBEPCAIbHBIMU
PETYISTUBHBIMU IEHCTBUSIMH:

a) CaMOOpTaHU3AIINS:

- CAMOCTOSITEIILHO OCYIIECTBIIAT
[I03HABATEIbHYIO AEATEIbHOCTD,
BBISIBIISITH TPOOJIEMBI, CTABUTH U
(dopMynupoBaTh COOCTBEHHBIE 3aa4uH
B 00pa30BaTENbHON NEATETLHOCTH U
KU3HEHHBIX CUTYallUsX;

- CAMOCTOSITETILHO COCTaBIIATH IJIaH
peleHns TpoOIeMBbI C y4eTOM
HUMEFOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOUTCHUN;

- JaBaTh OLICHKY HOBBIM CHUTYALHSIM;
CIOCOOCTBOBATH (hOPMHUPOBAHHIO U
MPOSIBJICHUIO IIMPOKOH dPYTUIIMU B
pa3HBIX 00JIACTSIX 3HAHUI, TOCTOSTHHO

TectupoBaHue

VYerHbiii onpoc
MareMaTHdeCKUi TUKTAHT
NupuBuayanbHas
caMmocTosTeNbHas paboTa
[IpencraBnenue pe3ynpTaToB
MIPaKTUIECKUAX paboT
3ammra TBOPYECKUX paboT
3ammTa WHAUBHTY ATbHBIX
MIPOEKTOB

KonTponphas pabora
Brinonnenwve 3aganuii Ha
JK3aMeHe
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MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U
KyJbTYPHBI ypOBEHB;

0) CaMOKOHTPOJIB:

HCIIOJIb30BaTh PUEMBI pedIeKCHn
IUIs1 OLICHKH CUTYyaluH, BeIOopa
BEPHOT'O PEIICHHUS;

- YMETb OLICHUBATh PUCKH U
CBOEBPEMEHHO IPUHUMATh PELLIECHUS
10 UX CHUXKEHHIO;

B) OMOITMOHABHBIN HHTEIJIeKT,
Mpernoiararonun
c(OpPMUPOBAHHOCTB:

BHYTpEHHEN MOTHBALINH,
BKJIIOUYAIONIEH CTPEMIIEHUE K
JOCTH)KEHUIO 1EJIN U YCIexy,
ONTUMU3M, HHAIIUATUBHOCTH, YMEHHE
JE€HCTBOBATh, HCXOMAS U3 CBOMX
BO3MOXKHOCTCI;

- SMIIATUH, BKIFOYAIOIEH
CIIOCOOHOCTH IIOHUMATh
SMOLMOHAJIBHOE COCTOSIHUE IPYTHUX,
YYUTBIBATB €T0 MPHU OCYLIECTBICHUU
KOMMYHHKALUH, CIOCOOHOCTB K
COYYBCTBHIO U COTIEPEKUBAHHUIO;

- COIIMAJIbHBIX HABHIKOB,
BKJTIOYAIOLIUX CIIOCOOHOCTD
BBICTPanBaTh OTHOIIECHUS C IPYTUMH
JIFOJTbMH, 3a00TUTKCS, IPOSIBIISATH
HHTEpEeC U pa3peiaTh KOHPIUKTHI

OK 04. DddexTnBHO
B3aUMOJICHCTBOBATD U
paboTaTh B KOJUICKTUBE
1 KOMaHJIe.

TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSITEIBbHOCTU U
CaMOOIpeETICHHIO;

-OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENbCKOM, IPOEKTHOU 1
COIMAIIBHON IEATCILHOCTH,
OBnazieHle YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUSMU:
0) coBMecTHAs JACATCIBHOCTE:

- IOHUMATh ¥ UCTIOJH30BATh
MPEUMYILIECTBA KOMAaHIHOU U
VHAWBHTy aTbHOW PaOOTHI,

- IPUHUMATh LENH COBMECTHOMN
JIESATEIHHOCTH, OPTAaHU30BBIBATH U
KOOPIWHUPOBATh ICUCTBHUS 110 €€
JOCTHKEHUIO: COCTABIATH IJIaH
JEUCTBUH, PaCIPENEISATh POJIH C
Y4eTOM MHEHUHN YYaCTHUKOB
00CyKIaTh pe3yIbTaThl COBMECTHOM
paboTHI;

- KOOPAUHUPOBATH U BBINOIHIThH
paboTy B YyCIOBUSAX PEABHOTO,
BHPTYaJILHOTO U KOMOHMHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYILECTBIISATh TO3UTUBHOE
CTPATErM4YECKOE IMOBEACHUE B
Pa3IUYHBIX CUTYAIUSX, POSBISThH
TBOPYECTBO U BOOOpakeHUE, ObITh

TectupoBaHue

YcrHbIN onpoc
MaremaTuueckuii TMKTaHT
NupuBunyanbsHas
caMoCTOsTeIbHas paboTa
IIpencraBienue pe3ynbTaToOB
MPaKTHYECKUX paboT
3amuTa TBOpYECKUX padoT
3amuTa HHANBUAYATBHBIX
MIPOEKTOB

KonTponbsHas padora
BrinosHenue 3aganuii Ha
JK3aMEHE
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HNHUIINATUBHBIM.

OBnasieHne yHUBEPCATbHBIMH
PETYNATUBHBIMH JEHCTBUSIMHU:

T) IPUHATHE ce0s U JPYTUX JIIOJEH:
- IPUHUMATh MOTUBBI U APT'YMCHTBI
JpYTUX JHOACH Npu aHaIHU3e
pe3yIbTaTOB e TeNFHOCTH;

- IPU3HABaTh CBOE MPaBO U MPaBO
JpYTHUX JIIOAeH Ha OIIHOKY;

- pa3BUBAaTh CIIOCOOHOCTH TOHUMATH
MHp C TIO3HIIHHU APYTOTO YeIOBEKa

OK 05. OcymiecTBisTh
YCTHYIO ¥ INCEMEHHYO
KOMMyHI/IKaIII/IIO Ha
roCy/1apCTBEHHOM
s13pIKe Poccuiickoit
®denepanuu ¢ y4eToM
0COOEHHOCTEN
COI[MATILHOTO U
KYJIBTYPHOI'O
KOHTEKCTA.

B obnactu scteTndeckoro
BOCIUTaHUS:

- 3CTETHYECKOE OTHOILICHUE K MUPY,
BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT'0 TBOPYECTBA, CIIOPTA,
TpyZda ¥ 0OIIeCTBEHHBIX OTHOIICHH;
- CIIOCOOHOCTH BOCIIPUHUMATD
pa3IuyYHbIC BUBI HCKYCCTBA,
TPaIUIH U TBOPUIECTBO CBOETO H
IPYTHUX HapOJOB, OIYIIATh
SMOIIMOHATILHOE BO3/CHCTBUE
HCKYCCTBA;

- YOSKIEHHOCTh B 3HAYMMOCTH JISI
JUIHOCTH U OOIIeCTBA
OTEYECTBEHHOTO X MUPOBOTO
HCKYCCTBa, STHUYECKHUX KYJIbTYPHBIX
TpaJULUA U HAPOJHOTO TBOPUECTBA;
- TOTOBHOCTh K CAMOBBIPAXCHUIO B
Pa3HBIX BUJIaX UCKYCCTBA,
CTpEMIICHHE TPOSIBIIATH Ka4eCcTBa
TBOPUYECKOU JINYHOCTH;

OBnaJieHue YHUBEPCAITbHBIMH
KOMMYHHKAaTUBHBIMA JCHCTBUSMHU:
a) oOmIeHHE:

- OCYIICCTBIISITh KOMMYHHUKAITH BO
Bcex cepax KuU3HH;

- pacro3HaBaTh HeBepOAaIbHEIC
cpencTBa OO0IIeHNUs, TOHUMATh
3HAaYeHHE CONHNATBHBIX 3HAKOB,
pacmo3HaBaTh MPEATTOCHUTKH
KOH()IMKTHBIX CUTYAIUH U CMSTYaTh
KOH(JIUKTHI;

- pa3BepHYTO U JIOTUYHO H3JIaraTh
CBOIO TOYKY 3PEHHS C
HCIOJIb30BAaHUEM SI3BIKOBBIX CPEJIICTB

TectupoBanue

VYceTHBIM onpoc
MaremaTudecKknii TMKTaHT
WNunuBunyansHas
camMocCToATeNbHasA padoTa
IIpencraBnenue pe3ynbTaToB
NPaKTHYECKUX padoT
3amuTa TBOPYECKUX padoT
3amuTa HHINBUIYATbHBIX
MIPOEKTOB

KonTponbHas pabora
Brmonnenue 3amanmii Ha
JK3aMEHe

OK 06. IIposiBnaTe
IpakJaHCKO-
MATPUOTHUYECKYIO
MTO3HLIHIO,
JEMOHCTPUPOBATh
0CO3HaHHOE TIOBEJICHHE
Ha OCHOBE
TPagULUOHHBIX
POCCHIMCKUX TyXOBHO-
HPaBCTBEHHBIX
IIEHHOCTEH, B TOM

- 0CO3HaHKE 00YYaIOIIUMHUCS
POCCHUICKOM Tpa)KJaHCKOM
NIACHTHYHOCTH,

- LIeJIEHAIIPaBJIEHHOE Pa3BUTHE
BHYTpPEHHEH MO3UIMH JIHYHOCTH Ha
OCHOBE JTyXOBHO-HPaBCTBEHHBIX
LIeHHOCTe Hapo10B Poccuiickoi
denepannu, HICTOPUIECKUX H
HaI[MOHATBHO-KYIBTYPHBIX TPATUIIHH,
(hOpMUPOBAHUE CUCTEMBI 3HAUUMBIX
IICHHOCTHO-CMBICJIOBBIX YCTAHOBOK,

TectupoBanue

YcrHbIN onpoc
MaremaTudecKknii TUKTaHT
NunuBuayanbHas
caMmocTosTeNnbHas paboTa
IIpencraBnenue pe3ynbTaToB
MIPAKTHYECKUX padoT
3ammra TBOpYECKUX paboT
3ammuTa HHOUBUAYaIbHBIX
MIPOEKTOB

KonrtponbHas pabota
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YHUCIIE C YYETOM
rapMOHHU3ALNU
MEXXHAIMOHATBHBIX U
MEKPETUTUO3HBIX
OTHOIIICHUH,
MPUMEHSTh CTaHIapPThI
AHTUKOPPYIIIMOHHOTO
TOBEJICHUSI.

AHTHKOPPYIIIMOHHOTO
MHPOBO33pEHMUS, TPABOCO3HAHUS,
9KOJIOTUIECKON KyIbTYPHI,
CIOCOOHOCTH CTaBUTD LEIH U CTPOUTH
YKU3HCHHBIC TIJIaHBbI;

B wactu rpak1aHCKOTO BOCTIUTaHUSI:
- OCO3HAHHE CBOWX KOHCTHUTYITHOHHBIX
mpaB 1 00s3aHHOCTEH, YBaXKCHUC
3aKOHA U MPaBOTIOPS/IKA;

- IPUHSTHE TPAIUIIMOHHBIX
HAI[MOHAJIBHBIX, O0IICYCTIOBEUCCKUX
TYMaHUCTHUYECKUX U
JIEMOKPATHIECKUX IEHHOCTEH;

- TOTOBHOCTh MPOTUBOCTOATh
HJICOTIOTHH PKCTPEMU3MA,
HaIoHaNIM3Ma, KceHo]pooww,
TUCKPUMUHAIIH IO COIMAIHHBIM,
PEIIUTHO3HBIM, PACOBBIM,
HAI[MOHAIBHEIM MPU3HAKAM;

- TOTOBHOCTB BECTH COBMECTHYIO
JESITEIILHOCTh B MHTEPECax
Ipa)IaHCKOTO OOIIECTRa,
y4acTBOBATh B CAMOYTIPABJICHUHU B
00111e00pa30BaTEIbHON OpraHU3aIuH
U JICTCKO-FOHOIIECKMX OPTraHu3aIusX;
- YMEHHE B3aUMO/ICHCTBOBATH C
COLIMANBHBIMHU WHCTUTYTAMH B
COOTBETCTBUU C X (PYHKIUAMH U
Ha3HAYCHHUCM;

- TOTOBHOCTB K TYMaHHUTAPHO H
BOJIOHTEPCKOH e TETFHOCTH;
MaTPUOTHYECKOTO BOCTIUTAHUS:

- chopMHUPOBAHHOCTH POCCHIICKOH
rpaX<IaHCKOH HICHTHYHOCTH,
MaTPUOTHU3MA, YBAKEHHUS K CBOEMY
Hapoay, YyBCTBA OTBETCTBEHHOCTH
nepen Poaunoii, ropgoctu 3a cBoi
Kpaii, cBO0 PonuHy, CBOM SA3BIK U
KYJBTYpY, IPOIIIOE U HACTOSIIIEE
MHOTOHAIIMOHATIFHOTO Hapo/1a
Poccun;

- IIEHHOCTHOE OTHOIIICHUE K
rOCyIapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U IIPUPOTHOMY
HACJICJIUIO, TaMATHUKAM, TPAIUIUSIM
HapozaoB Poccuu, noctmkeHusIM
Poccuu B Hayke, UCKycCTBe, CIIOPTE,
TEXHOJIOTUAX U TPYJE;

- ujaeitHas yOexIeHHOCTh, TOTOBHOCTh
K CIyXeHHI0 u 3anure OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;
OCBOCHHBIE 00YJaIOIUMHUCS
MEXIIPEAMETHBIC TIOHATHS U
YHUBEpCaIbHbIE YIeOHbIE TeHCTBUS
(perynsTuBHEIE, TO3HABATEIHHBIE,
KOMMYHUKATHUBHEIC);

- CITIOCOOHOCTH MX HMCIIOJIb30BaHUS B

Brinosnnenue 3amanui Ha
SK3aMEHE
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MO3HABATEIHLHOM U COITMAJIbHOM
MIPaKTHKE, TOTOBHOCTH K
CaMOCTOATEITHPHOMY TUTAHUPOBAHUIO U
OCYIIECTBIICHUIO yueOHOI
JIESATETHHOCTH, OPTaHU3AI[UN
y4e0HOTO COTPYJHHYECTBA C
TearormIecCKUMH pabOTHUKAMU 1
CBEPCTHUKAMHU, K YYaCTHIO B
MTOCTPOCHUY HHIUBUIYATBHOM
00pa30BaTeIbHOMN TPACKTOPHH;

- OBJIAJICHYC HaBBIKAMH YICOHO-
HCCIEe10BATEIbCKOM, MPOEKTHOU U
COLMAILHOM IE€ITENLHOCTH

OK 07. ConeiicTBOBaThH
COXpaHEHHIO
OKpY>Karolllen cpepl,
pecypcocOepexeHuto,
TIPUMEHATEH 3HAHUS 00
M3MEHCHUSIX KIIuMaTa,
MIPUHIIATIBI
OCPEKITHBOTO
MIPOM3BOCTBA,

3¢ PEeKTUBHO
JIEHCTBOBATh B
Ype3BbIYANHBIX
CUTYyalUsIX.

- HC IpUHHUMAaTb ,JJ;efICTBH’I,
HPUHOCSIINE BPEJ OKPYKAIOIIEH
cpexe;

- YMETh IPOrHO3UPOBATH
HC6HaI‘OHpI/IHTHI)Ie OKOJIOT'MYCCKUEC
MOCJICACTBUSA MMPEANIPUHUMACMBIX
JIEWCTBUH, IPEIOTBpAILIATh UX;

- PACLIMPUTH OIBIT IESTETBHOCTU
9KOJIOTHYECKON HANPABIEHHOCTH;

- pa3pabaThIBaTh TUIAH PEILICHUS
MPOOJIEMBI C YYETOM aHaJH3a
HUMCIOIINXCA MaTCPUAJIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYILECTBIISTH LieJIeHaIIPaBICHHBIN
MOUCK TIEpEeHOCa CPEJICTB B CIIOCOO0B
JeWCTBHS B IPO(eCcCHOHATBLHY IO
cpeny;

- YMETh IEPEHOCUTH 3HAHUS B
MO3HABATCJIIbHYIO U IPAKTUYCCKYTO
00JIaCTH )KU3HEACATENLHOCTH;

- IIpeJJ1araTh HOBBIC IIPOCKTHI,
OIICHHUBATh UJCH C ITIO3UITUHU HOBU3HBI,
OPHUTHHAJIBHOCTH, IPAKTUIECKOM
3HAYMMOCTH;

- 1aBaTb OUC€HKY HOBBLIM CUTyallldM,
BHOCUTBH KOPPEKTUBLI B I€ATCIbHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB
LEeJIsIM

TectupoBanue

VYeTHBIM onpoc
MaremaTuueckuii TMKTaHT
NunuBunyansHas
caMoCTosTeIbHas paboTa
IIpencrasnenue pe3ynbTaToB
MPaKTHYECKUX paboT
3ammTa TBOpYECKUX pabdboT
3amuTa HHANBUAYATBLHBIX
MIPOEKTOB

KonTponbHas padora
Brimoniaenye 3amannii Ha
JK3aMeHE
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Tunossble 3a1aHNs 1JIs1 IPOBEJCHUA NMPOLEAYPbl OLICHUBAHUSA Pe3y1bTATOB OCBOCHUS
AUCHUILIMHBI B X0/1e IPOMEKYTOUHOI aTTecTaluu

OK 01. BoioupaTthb cnnoco0bl penieHus 3a/1a4 nNpodeccuoHAIbLHOI 1eATeJTbHOCTH,
NPUMEHUTEJbHO K Pa3JIHYHbIM KOHTEKCTAM.
TecToBBIe 3agaHN
1. Yro sBisiercs rpadukoM QyHKimu f(X) = x*?
a) napabona
0) kBazgpat
B) rumnepOosia
r) npsaMas
2.0y - 910 ...
a). ocb opounam
0) ock abcruce
B) OCb T'MIIEpOOJIBI
) OCh HYJs
3. Kakoe 3HaueHME UMEET X B ypaBHEHUHU Ha KapTUHKE oS X = -1?
a). t+2an,n €7
0)n/3-an,n € Z
B)2n+mn/2,n € Z
rm-nn,né&€”Z
4. Kakoit Oynet miomniaj b OCHOBaHUS MPSMOYTOJIBHOM MPU3MBI CO CTOpOHaMHu 6 cM U 4
cM? (24 /24 emd)

OK 02. Ucnosib30BaTh COBPEMEHHbIE CPeACTBA MOUCKA, AHAJIN3Aa U MHTEePIPeTAIUU
uHpopManu, 1 THPOPMALMOHHBIE TEXHOJOT UM /IJIS BHINOJTHEHHUS 32/1a4
npodeccuoHAIbLHOM 1eATeJTbHOCTH.
TecToBele 3anaHus
1. Kakoit siBnsiercst pyHkIus ¢ rpadpukom y = 3x - 47
a) KBaJIpaTUYHOU
0) morapudmMuIecKoi
B) CTENEHHOMN
2) TUHEIHOoU
2. Kakoe HaumeHbIIee 3HaYeHUE y uMeeT PyHKIus y = sin x?
a). -1
0)0
B) -2
r) -6
3. UeM sBisieTCA COS X HA €IMHUYHON OKPY>KHOCTH?
a) OpAUHATOM
0) abcuuccoit mouku
B) LEHTPAIBHON TOUKOM
T) yIJIOM
4. KakoBa cymma yrioB TpeyroiabHuka? (180 / 180°)

OK 03. ITnanupoBaTh 1 peaJn30BbIBATH COOCTBEHHOE NPOdecCHOHATBHOE M JINYHOCTHOE
pa3BuTHE, NPEANPUHUMATEIbCKYIO AeSITeJIbHOCTH B IpodeccuoHaIbHOM cepe,
HCII0JIL30BATH 3HAHUS 110 IPABOI M (PMHAHCOBOM I'PAMOTHOCTH B PAa3JIMYHBIX JKH3HEHHBIX
CUTYalMAX.

TecToBble 3a1aHuA
l.t/6=...
a) 60°
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6) 40°

B) 90°

2) 30°

2. Kakoe COOTHOIIEHHE HA3hIBAIOT OCHOBHEIM TPHIOHOMETPUUECKUM TOKIECTBOM?

a) sin‘a + cos’a =1

0) tg’a / ctg’a =1

B) sin’a - cos’a = 1

r) ctg’a + sin’a = 1

3. B mpusMe M3BECTEH IEPUMETP OCHOBAHMS M BHICOTA Ipu3Mbl. OHU paBHBI 5 u 7.
[Tnomaae 60KOBOI MOBEPXHOCTH paBHA. ..

a) 35

6) 30

B) 15

r) 20

4. Jobas TpaHb NOPAMOYTOJLHOIO IApajUIeNeNueaa - O5TO. (MPAMOYZOAbHUK /[
nPAMOY20bHUKU)

OK 04. DpdexTHBHO B3aUMOAEHCTBOBATh U pad0TaTh B KOJUIEKTHBE H KOMAaH/1e.
TecToBble 3a1aHUA
1. Yemy paBeH yroa 90° no pagnanHon Mepe yria?
a)m
0) 3n/4
6) m/2
r) /6
2. Kak no-apyromy MoKHO 3anucarh ypaBHeHue tg x = 07
a)sinx/cosx=10
0)cosx/sinx =0
B)tgx/ctgx=0
r)-sinx =0
3. Kakoe u3 ypaBHEHM SBIISIETCS KBAIPATHBIM?
a)3x+5=0
0)x +4x-3=0
B)2x + 3y =7
r)2x-5=10
4. Kakoe 13 ypaBHEHMH SIBIISETCS JINHEHHBIM?
a)x*-5x+6=0
0)2x+3y=7
B)X°+4x+3=0
5. Haligure 3Hauenue x: 2x - 8 =12. (x=10/10)

OK 05. OcymecTBISITh YCTHYIO M IECbMEHHYI0 KOMMYHHMKAIMIO HA TOCY1apPCTBEHHOM
si3bike Poccuiickoii @enepanmu ¢ yueToM 0CO0EHHOCTEN COIHATBHOIO M KYJIbTYPHOIO
KOHTEKCTa.

TecToBBIe 3agaHN

1. Kakast ¢pyHKIMSI COOTBETCTBYET YpaBHEHHIO ax + by = c?
a) KBaJpaTU4Hash GyHKIIHS

0) creneHHast QyHKIHS

8) nunelnas YynKyus

r) orapudmuyeckast QyHKIH

2. Uto u3 cebs nmpeacTaBisieT CHHYC TPEyTroIbHUKA?

a) OTHOILICHHUE MTPUJISIKAIIETO KaTeTa K THUIIOTEeHY3¢e

0) OTHOIIIEHHE MPOTUBOJICIKAIIETO KaTeTa K PHUIICKAIIEMY
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B) OTHOIIIEHUE TPUJISIKAIIETO KaTeTa K MPOTUBOJICKAIIIEMY

2) omHowenue npomueoIeHcau|ezo Kamema K 2UNOmMeHny3e

3. Ecniu peGpo ky6a paBHO 3 cM, TO €ro IUIOIIaib MOBEPXHOCTH OYJIET paBHa. .. .

a) 9 cm%;

0) 27 cm’;

B) 54 cM%;

r) 98 cm’.

4. Onpenenure 00BEM KBaIPaTHOW MPU3MbI C OCHOBAHHWEM 3 CM X 3 CM M BBICOTOH § CM.
(72772 cm?)

OK 06. ITposiBJISAITH rPa’kIaHCKO-NATPHOTHYECKYI0 TO3ULNIO, 1eMOHCTPHPOBATh
O0CO3HAHHOE NoBeJeHHe HA OCHOBE TPAAUIIMOHHBIX POCCHIICKMX TYXOBHO-HPABCTBEHHbIX
LEHHOCTeH, B TOM YHCJe C Y4eTOM rapMOHM3ANMH MEKHAIIHOHAIbHBIX U
MesKpeJIMTHO3HbIX OTHOLIEHU I, IPUMEHATH CTAHAAPTHI AHTUKOPPYNIIHOHHOTO OBEIeHHS.
TecToBble 3a1aHUA
1. DxeTpemym - 310 ...
a) Mepa U3MEPEHHUs yTIJIOB
0) makcumanvHoe UIU MUHUMATbHOE 3HAYEHUE YYHKUUU HA 3A0AHHOM MHOMICECmEe
B) OrpaHMYCHHAsA (QYHKIHS
T') IOCTOSIHHAS BEIMYMHA
2. Yemy paBeH cos30°?
a) 372
0)
B) |
) \2/2
3. llokazarenpHass QyHKIHA - ...
a) 9To GYHKIHUS BUAa y = a*, T7ie OCHOBaHHe cTernenu a<0 ma =1
0) 3mo ynkuusn euoay = a*, z0e ocnoeanue cmenenu a>0 u a # 1
B) 9T0 (D)yHKIMS BUJa y = a*, rie ocHoBaHue crerneHn a=0 u a # 1
r) 970 QyHKIMS BUAA y = a*, rie OCHOBaHue crenenn asOua # 1
4. Kakoit o6bemM nmeet Ky0 co cropoHoit 5 em? (125 /125 cm?)

OK 07. ConelicTBOBaTh COXPAHCHHIO OKPYKAIOLIEH Cpelbl, pecypcocOepesKeHnIo,
NPUMEHSATH 3HAHUSA 00 U3MEHEHUsIX KIUMATa, MPHHIMIbI 0epe:KIMBOro MpPou3BoOACTBA,
3¢ (peKTHBHO 1eliCTBOBATH B Ype3BbIYAHHBIX CUTYALUsIX.

TecToBble 3anaHus

1. Ecnu koaddurmenTs! k onuHakoBbIie, TO rpa@UKu IMHEHHOW QyHKINY ...

a) napanienvHol

0) mepecekaroTcs

B) MEPIICHINKYIISIPHBI

T') ABJISIFOTCS IPOAOIDKEHUEM APYT JIpyra

2. YTo Takoe MpOMEeKYTKH 3HAKOTIOCTOSTHCTBA?

@) IMO MHOMCECMEA 3HAYEHUI apZyMeHmad, NpU KOMOPHIX 3HAYEHUA YHKUUU
AGNAIOMCA MOSILKO NONOHCUMENbHBIMU UL OMPUYAM ENbHBIMU

0) 3TO MHOKECTBa 3HAYEHWUH apryMeHTa, MPU KOTOPBIX 3HAUCHHUs (DYHKIMM SIBISFOTCS
TOJILKO ITOJIOKUTEITEHBIMU

B) 5TO MHOJKECTBAa 3HAUYEHUH apryMeHTa, NMPH KOTOPBIX 3HAYCHMS (DYHKIMU SIBISIOTCS
TOJILKO OTPUIATEIHHBIMH

I') 3TO MHO>KECTBA 3HAUEHHUH apryMeHTa, IpU KOTOPbIX 3HAUYEHUS (PYHKLUU SBISIOTCS U
MIOJIOKHUTEITHHBIMH, U OTPUIATECIILHBIMH

3. Kakoe HaunOosblIee 3HaUeHUE y UMeeT PyHKLUS y = cos X?

a)l
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0)2
B) 3
r) 4
4. Kaxoii 06beM umeet ky0 co ctoponoit 3 cm? (27 /27 em?)
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