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1. TACIHOPT TPOT'PAMMBbI YYEBHOM JUCIUILINHBI

1.1. ObsacTh NpUMeHEeHHUs TPOrPAMMBI

[Iporpamma yueOno# mucuumumnabl O/1.01.04 «MaremaTtuka» npenHa3HavYeHa IS BEACHUS
3aHITHIA CO CTyJIEHTaMH OYHOW (OpMBI OOYYCHHs, OCBAaWBAIOIIMMHU IPOTPAMMY MOATOTOBKH
KB puIpoBaHHbIX padounx, ciayxkanmux (IITTKPC) mo npodeccun CITIO 54.01.20 I'paduueckmii
Tu3aiHep.

1.2. Mecto aucunmimmusbl B crpykrype IHITKPC

Hucommmmaa  OJ[.01.04 «Marematuka» BXOOUT B 010K «ba3oBble IUCHHMILIMHBI)
00111€00pa30BaTEIBHOTO IUKJIA TPOrPAaMMBI OATOTOBKH KBAIN(UIIMPOBAHHBIX PA00YHUX, CITY KAIIHX
no mnpodeccun CIIO 54.01.20 I'paduyeckuii auzaitHep. Y4YeOHBIM IUTAHOM MPEAYCMOTPEHO
U3y4YEHHE JaHHOM AMCLHUIUIMHBI Ha IIEPBOM M BTOPOM Kypcax (1 —4 cemecTpsl).

1.3. Ilesn 1 3a1a4M IMCUMILJIMHBI — TPeOOBAHUS K Pe3yJ1bTATAM OCBOCHHUSI IMCIHHIIIHHbI

Henb: conepxaHue NporpaMMbl 001Ie00pa30BaTENbHON TUCHMIUIMHBL «MaremaTuka»
HAMpaBJICHO Ha JOCTIKCHHE PEe3yJIbTAaTOB €€ M3YYEHHUS B COOTBETCTBHH C TpeboBanusimu OI'OC
COO c yuerom npodeccronanbHoi HanpasienHoctd GI'OC CITO

3anauu:

- c(hopMHpOBATH CUCTEMY 3HAaHUI 110 MaTEMaTHKE;

- pa3BUBaTh yMEHHs BbIOOpa CIOCOOOB pemIeHHs 3ajad  NpoQecCHOHATHHON
JESITeIbHOCTH, IPUMEHHUTENBHO K Pa3IMYHBIM KOHTEKCTAM;

- ¢dopmMHpoBaTh yMEHHS B OCYILIECTBICHMM IIOWCKA, aHajW3a M WHTEpHpETaInu
UH(pOpMaLnU, HeOOXOAUMOM JUIs BBIIOJIHEHHS 3a/1a4 IPOPECCUOHATILHOM 1€ TEIbHOCTH;

- pa3sBUBaTh  HABBIKM  HCIOJB30BaHMS  WH(GOPMAIMOHHBIE  TEXHOJOTUH B
npodhecCuOoHaTbHON NeSTENIbHOCTH.

B pesynbrare ocBoeHUs cofiepKaHus y4eOHONW AUCIUIUIMHBI 00yYarOIIUNACs TOJKEH:

3HATh:

- MOHSTUS: CTENEHb YHCia, Jorapu(M YuHciIa; yMEHHE BBINOJHATH BBIYHUCICHHE
3HAaUeHUH 1 mpeoOpa30BaHUs BRIPAKEHUHN CO CTENICHIMU U JIoTaprudMamMu, peodpa3oBaHus IPOoOHO-
palMOHATIBHBIX BBIPAXKEHUH;

- NOHATHUS:  palMOHAJIbHBIE, UppallMOHAIbHBIE, IIOKa3aTelIbHbIE, CTENEHHbIE,
JorapupMHUECKUE, TPUTOHOMETPUYIECKHIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- NOHATHS: (QYHKUUS, HENpepblBHAS (QYHKUUS, TPOU3BOAHASA, TepBOOOpa3Has,
OTIpe/IeIeHHBbI MHTEerpall; YMEHHE HaXOJIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (DYHKIUH, UCTIONb3ys
CIPaBOYHBIE MAaTEpHajbl; HCCIENI0BaTh B NPOCTEHIIMX clydasx (YyHKIUU Ha MOHOTOHHOCTb,
HAXOJUTh HauOOJbIINE W HaUMEHbIIUE 3HAYEeHUs (DYHKIUH; CTpOUTh IpadMKU MHOTOUIEHOB C
MCIIOJIb30BAaHUEM allapaTa MaTeMaTU4YeCKOro aHalIMu3a; MPUMEHSATh MPOU3BOAHYIO IIPU PEIICHUU
3aJa4 Ha JBM)KEHUE; pPellaTh MPaKTUKO-OPUEHTUPOBAHHbBIC 3a7jaul Ha HauOOJIbIINE U HAaUMEHbIINE
3HAUEHUs, HA HAXOXJACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- MOHATHS: pallMOHAJbHAS (YHKIHMS, MMOKa3aTenbHast (QYHKIHSA, CTENeHHas (QyHKIHS,
Jorapudmuueckas GyHKIH, TPUTOHOMETpUUYECKHE PYHKIUHU, OOpaTHBIE (YHKIIUN; YMEHHUE CTPOUTD
rpaduky U3y4yeHHBIX QYHKIMHA, UCTIOIb30BaTh rpaMKy MPU U3YUEHHUU POLECCOB U 3aBUCHMOCTEH,
OpU pelleHUH 3a/a4d U3 JPYyrux Y4eOHBIX MPeAMETOB M 3aJay U3 pealbHOW JKU3HU; BBIPaKaTh
dbopMysiaMu 3aBUCUMOCTH MEXIY BEIMUNHAMU;

YMETh!

- pelaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YUCIIE Ha MPOLEHTHI, 1OJU U YacTH,
Ha JIBIDKEHHE, paboTy, CTOMMOCTb TOBAapOB M YCIYT, HAJIOTH, 3aJauyd M3 00JacTH yHpaBICHUS
JUYHBIMM U CEMEWHBIMHM (PMHAHCAMU); COCTABJIATH BBIPAXKEHMsSI, YPAaBHEHUS, HEPABEHCTBA U MX
CHCTEMBI 10 YCIIOBUIO 33/1a4H, UCCIEI0BaTh NOJIYYEHHOE PELIeHNE U OLIEHUBATh IPAaBIO0N0100HOCTh
pe3yNbTaToB;



- ONEpHUPOBATH TMOHATUSAMHU: CpeaHee apupMeTHdyecKoe, MeauaHa, HauOoiblee |
HalMEHbIIIee 3HaYEeHHUs, pa3Max, JUCIEPCHs, CTAHJAPTHOE OTKJIOHEHUE YHCIIOBOIO HAbopa; yMeHue
U3BJICKaTh, MHTEPIPETUPOBATh WH(GOpPMAIMIO, TPEACTABICHHYI0 B TalOnMuax, Ha Auarpammax,
rpaukax, OTpa)arllyr0 CBOWCTBA PEATIbHBIX MPOLIECCOB U SBJICHUHN; MIPEACTABIATh HHPOPMALIUIO
C TOMOIIbIO TaOJMII M JUarpaMM; HCCIeNOBaTh CTAaTUCTHMYECKHE JaHHBIE, B TOM YHCJIE C
IPUMEHEHHEM IpapUUECKUX METOI0B U AIEKTPOHHBIX;

- OIEpUPOBATh MOHATUAMU: CIy4yaillHbIH ONBIT U CIy4yallHOE COOBITHE, BEPOATHOCTD
CJIy4aifHOI'0 COOBITHUS; YMEHHE BBIUUCIIATE BEPOSITHOCTD C UCIOJIb30BAHUEM IPAQUUECKHX METO/OB;
OPUMEHSTH (POPMYIIBI CIIOKEHUS M YMHOKEHHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKThI U (POPMYITBI
IpU pEIIeHUH 33/a4; OLICHUBATh BEPOSATHOCTH PEAbHBIX COOBITHI; 3HAKOMCTBO CO CIy4ailHbIMHU
BEJIMYMHAMU; YMEHUE TMPUBOIUTH NMPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YUCEN B IMPUPOAHBIX U
OO0I11€CTBEHHBIX SIBICHUSX;

- OIIEpUPOBATh MOHATUSAMU: TOYKA, MpsAMasi, IJIOCKOCTh, POCTPAHCTBO, JIBYI'PaHHBIN
YTOJI, CKPEILMBAIOIINECS IPSIMBbIE, TAPAJUIEIBHOCTD U NIEPIEHAUKYIIIPHOCTD MPSAMBIX U INIOCKOCTEH,
YTOJI MEXY IPSIMBIMHU, YTOJ MEX/1Y MPSIMOM U MJIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSMMU, PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXKYy IPSIMBIMHU, PACCTOSTHUE MEXAY IIJIOCKOCTSMU; YMEHHUE
UCTIOJIb30BaTh MIPU PEIICHUH 3a7a4 U3y4eHHbIE (DAaKThI M TEOPEMBI TNIAHUMETPHUN; YMEHHE OIICHUBATh
pa3mepbl 00BEKTOB OKPYIKAIOIIEro MUPA;

- OIEpUpPOBaTh IOHATHSMH: MHOIOTPaHHMK, CEYEHHWE MHOTOIpaHHHUKA, KyoO,
napajjelenune], Ipu3Ma, nupamuia, Gurypa U noBepxHOCTh BpAIIEHUs, LMINHAP, KOHYC, 1Iap,
cepa, ceueHus (GUrypsl BpalleHus, IIIOCKOCTb, Kacaromasics chepsl, UINHIPA, KOHyca, IUIOMA/lb
IIOBEPXHOCTH MUPAaMUbl, HPU3MbI, KOHyCa, LMIMHIpa, Iomans chepsl, o0beM KyoOa,
IPSIMOYTOJIBHOTO NapajUlesieuIeaa, NUpaMHuabl, NPU3MbI, IWIMHIpPA, KOHyca, IIapa; YMEHue
n300pa’kaTb MHOTOTPAaHHUKU M IIOBEPXHOCTH BpAIEHUS, UX CEUYEHUS OT PYKH, C IOMOILIbIO
YEPTEXKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX CpEJCTB; YMEHHUE paclo3HaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE PACIO3HABATh MTPaBUIIbHBIE MHOTOTPAHHUKH;

- ONEepUPOBATh TMOHATUAMHU: JBWKEHHE B TIPOCTPAHCTBE, MOJOOHBIE (UTYpHI B
IIPOCTPAHCTBE; UCIOJB30BaTh OTHOIICHHE IUIONIAiel TOBEpXHOCTEH U 00beMOB MOIOOHBIX (HUTYpP
IIPY PELIECHUN 3a/]a4;

- BBIUUCIIATH T€OMETPUYECKHE BEJIWYMHBI (IJIMHA, YTOJ, IUIOHalb, 00BEM, IJIOIAIb
MOBEPXHOCTH ), UCTIOJIb3Ysl N3yUeHHbIE (POPMYIIBI U METO/IBI;

- OIIepUPOBAThH MOHATHIMU: IPSIMOYTOJIbHAs CUCTEMa KOOPJUHAT, KOOPIMHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKAJIIPHOE IIPOU3BEIEHHUE, YTOJI MEKIY BEKTOPaMHU, CyMMa BEKTOPOB,
IIPOU3BE/IEHNE BEKTOpa Ha YHWCJIO; HAaXOAUTh C MOMOUIbIO H3YYEHHBIX (POPMYJ KOOPIUHATHI
CEpEIMHBI OTPE3Ka, PaCCTOSIHUE MEXY IBYMSI TOUKAMU;

- BbIOMpaTh MOAXOIAMIMA HM3YYEHHBIH METOJ JUIsl PELIeHHUs 3aJauyM, pacro3HaBaTh
MaTeMaTHueckue (GakThl 1 MaTeMaTHUYECKUE MOJAETH B MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMEHHME IMPUBOJIUTH NPUMEPBI MAaTEMATHYECKUX OTKPBITHM POCCHUHCKOW W MHUPOBOU
MaTEMaTHYECKON HAYKH;

- ONEepUpPOBaTh MOHATHSAMH: palMOHaNbHAs (QYHKIMS, TOKa3aTelbHas (QYHKIMS,
cTeneHHass (yHKIMs, jorapudmuyeckas (yHKIMS, TPUTOHOMETpUYECKHE (PYHKUIUHU, OOpaTHbIE
GYHKIIMHM; YMEHHE CTPOUTh I'paMKU U3yUYEeHHBIX (YHKIHHA, UCTIONb30BaTh I'paduKU IpU U3yUYEeHUHU
IPOIIECCOB M 3aBUCUMOCTEH, NMpH PELICHWH 3aJad M3 JAPYrHX y4eOHBIX NpeIMEeTOB M 3a/1ad M3
peaNbHOM JKU3HH; BhIpaXkaTh (POPMYJIaMU 3aBUCUMOCTH MEKIY BETMUUHAMU;

- OTIEpPUPOBATH MOHATHIMHU: TOXKAECTBO, TOXKIECTBEHHOE NPeoOpa3oBaHKe, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YpaBHEHUH W HEPaBEHCTB, PABHOCUJIBHOCTh YpaBHEHUW, HEPaBEHCTB M
CHCTEM, palMOHAIbHBIC, HUpPpAMOHAJIbHBIE, II0KA3aTeNIbHBIC, CTENEHHBIE, JIorapu(MUUYEeCKue,
TPUTOHOMETPUUYECKHE YPABHEHMSI, HEPABEHCTBA M CUCTEMBI; YMETh PEIIAaTh YPABHCHM I, HEPABEHCTBA
U CHUCTEMBI C TOMOIIBIO PA3NIMYHBIX NPUEMOB; PEIIATh YpPaBHEHMs, HEPABEHCTBA U CHUCTEMBI C
IIapaMeTpoM; MPUMEHATh YPABHECHHs, HEPABCHCTBA, UX CHCTEMBI Ul PEIICHHS MaTeMaTHYECKHX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKH U pealbHOM KU3HH,



- CBOOOJTHO OTIEPUPOBATH MOHATUSMHU: JABIKEHHE, TApaJUIeTbHBIN IEPEHOC, CHMMETPHUS
Ha TUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHme moaoousi, mogo0HbIe GUTYPBI; YMETh
pacro3HaBaTh paBHbIE U MOA00HBIE (UTYpPHI, B TOM YHCJIE B NMPHUPOJE, UCKYCCTBE, aPXUTEKTYPE;
YMETb HCIOJIb30BaTh F€OMETPUYECKHUE OTHOLIEHUS, HAXOAUTh N'€OMETPUUYECKHE BEIUYMHBI (AJIMHA,
yToJ1, IJI0IAb, 00BEM) IPU PEIICHUH 33a4 U3 IPYTUX YUeOHBIX IPEIMETOB U U3 peallbHON )KU3HU;

- ONEpUPOBATh IMOHATUSAMH: DPALMOHAIbHbBIE, HPPALMOHAIbHBIE, IOKa3aTeIbHbIC,
CTETIeHHbIE, Torapu(pMUUECKUE, TPUTOHOMETPUUYECKUE YPAaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;

- ONEepUpPOBATh MOHATUSAMM: MHOTOTPAHHUK, CEYEHHE MHOIOrpaHHHKa, KyoO,
napajieNienue ], Ipu3Ma, nupamuaa, Gurypa u moBepxHOCTh BpAIICHUs, LIJIUHAP, KOHYC, IIap,
cdepa, ceueHus GUrypsl BpallleHHs], IJIOCKOCTb, Kacaromascs cepbl, LUIMHIPA, KOHyCa, IJI0LIa1b
MOBEPXHOCTH MUPAaMUIBI, NpPU3MBI, KOHyCa, MHWIMHIpA, IUomans chepsl, o0bem KyoOa,
IOPSAMOYTOJIBHOTO TMapajuleNienunea, MUPaMuabl, NPU3Mbl, LWIUHAPA, KOHYCa, Iapa; yMEHHE
n300pakaTh MHOTOTPAaHHUKH M TOBEPXHOCTH BpAIICHUS, UX CEUYCHUS OT PYKH, C TOMOIIBIO
YEpPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB; YMETh pACIO3HABaThb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMETh PAcO3HABATh IIPaBUJIbHBIE MHOI'OIPAHHUKH;

- OINIEpUPOBATH MOHATUAMMU: MPSAMOYTOJIbHAS CHCTeMa KOOPIMHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKAJIIPHOE IIPOU3BEIEHUE, YTOJI MEKY BEKTOPaMH, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpa Ha 4YHCJIO; HAaXOAWUTh C IOMOIIbI HU3YyYEHHBIX (HOPMYJ KOOpAMHATHI
CEpEeIMHBI OTpE3Ka, PACCTOSHUE MEXY IBYMSI TOUKAMU;

- ONEpPUPOBATH MOHATUSAMH: CIIydalHbIH OIBIT U CIy4aHOE COOBITHE, BEPOSTHOCTD
CIIy4aifHOT'O COOBITHSI; YMETb BBIYUCIISATH BEPOSATHOCTH C UCHOJIB30BAHUEM IpapUUECKHX METO/IOB;
HOPUMEHATH (HOPMYJIBI CII0KEHUS M YMHOXKEHHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKThl U (GOPMYIIbI
IpU PELICHUM 33]a4; OLICHUBATh BEPOATHOCTU PEAJbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHbIMU
BEJIMYMHAMU; YMEHUE NPUBOIUTH NPUMEPBI NPOSBIECHUS 3aKOHA OOJBIINX YUCEN B IPUPOAHBIX U
OOIIECTBCHHBIX SBIICHUSIX;

- CBOOOZHO OMNEpUPOBATH MOHATHUSMHU: CTENEHb C IIEJIIM IIOKa3aTelieM, KOPEHb
HaTYpaJIbHON CTENEHH, CTENEHb C pallMOHAJIbHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIIBHBIM
(BelleCTBEHHBIM) TTOKa3aTeleM, Jorapudm uncia, CHHYC, KOCHHYC M TAHT€HC MTPOU3BOJILHOTO YHCIA;

- CBOOOJTHO OIEpUPOBaTh MOHATUSAMHU: Trpaduk ¢yHKUMM, oOpaTHas QyHKIWMS,
KOMIO3UIMS QYHKIMM, TUHeNHHas GyHKIUS, KBaApaTUuHas QyHKUHUs, CTeTIeHHas QYyHKIUS C LEIbIM
nokaszarejaeM, TPUTOHOMETpUYECKHe (YHKUMH, OOpaTHble TpUTOHOMETpUYeckue (YHKINH,
nokasaTtenbHass U Jorapupmudeckas (QYHKIHH, YMETb CTPOUTh rpaduku (yHKIUI, BBIIOIHATH
npeoOpa3oBaHus rpadukoB GyHKINH;

- UCIOJNIB30BaTh Tpaduku (QYHKIMHA ISl U3yYeHUs MPOLECCOB M 3aBUCUMOCTEH IpH
peLIeHUH 3a7ay U3 JPYTUX y4eOHBIX MPEIMETOB M U3 PEalbHOM KHU3HH; BbIpakaTh (opMyIaMu
3aBUCHUMOCTHU MEX]Ty BETMUMHAMU;

- CBOOOJTHO ONEPUPOBATh NOHATHAMM: YETHOCTh (DYHKIIMHU, IEPUOJAUIHOCTD (PYHKIIUH,
OTPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (YHKLHH, IKCTpeMyM (yHKUUH, HaubOoibliee u
HaMMEHbIIIee 3HaUeHUs! PYHKLIUHU Ha IPOMEXKYTKE; yMETh IPOBOAMUTH HCCIel0BaHUE (YHKIINU;

- HCIOJIb30BaTh CBOMCTBA U rpaduku GyHKUUN ISl pelieH!s] ypaBHEHUH, HEPABEHCTB
M 3a/7a4 C TapaMeTpamMM; H300pakaTh Ha KOOPJIMHATHOM IIJIOCKOCTH MHOXECTBA PpEIICHUH
yYpaBHEHUI, HEPABEHCTB U X CUCTEM;

- ONEepUpOBATH TMOHATUSAMU: CpeaHee aphupMeTHdyecKoe, MeauaHa, HauOoiblee |
HauMEHbIlIee 3HaYeHUs, pa3Max, TUCIepCcusi, CTAHJapTHOE OTKJIOHEHHE YHCIIOBOrO Habopa;

- U3BJIEKaTh, MHTEPIPETUPOBATh HMH(GOpPMAIMIO, NPEACTABICHHYI0 B TalOiHIax, Ha
quarpammax, rpaukax, OTpaskarollyl0 CBOWCTBA pPeasibHBIX MPOLECCOB U SBJICHUI; MpPeACTaBIATh
UH(POPMALIMIO C TOMOIIBIO TAOJIUI] U TUArpaMM; UCCIIEI0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YUCIIE
C IPUMEHEHUEM I'pahUIeCKUX METOJOB U 3JIEKTPOHHBIX CPEACTB;

- YMETb ONEpPUPOBATH TMOHATUSAMHU: TOYKA, IpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIN YIroJl, CKPELIMBAIOIIUECS MIPSIMbIE, NAPaJICIIbHOCTD U MEPIIEHAUKYIISIPHOCTh MPSIMBIX U
IUIOCKOCTEM, YroJl MEXy IPSAMBIMH, YTOJI MEXKY IPSIMOMN U IIJIOCKOCTBIO, YTOJI MEKTY INIOCKOCTSMH,



paccTrosiHue OT TOYKHM IO IUIOCKOCTH, PACCTOSIHUE MEXAY MPSAMBIMU, PACCTOSHHUE MEXIY
IUIOCKOCTSIMU;

- yMETh HCIIOJIb30BaTh IMPH PELICHUH 337a4 H3Y4YeHHbIE (aKThl M TEOPEMbI
IUIAaHUMETPHUH; YMEHUE OLICHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOIIEro MHUpa;

- penaTh TEKCTOBBIE 3a/1a4M Pa3HBIX TUIIOB (B TOM YMCIIE Ha MPOLIEHTHI, TOJU U YacTH,
Ha JBW)KEHHUE, padoTy, CTOMMOCTb TOBAapOB M YCIYr, HAJIOTH, 3aJauyd M3 00JacTH yHpaBICHUS
JUYHBIMH U CEMEHHBIMH ()MHAHCAMH); COCTABJIATH BBIPAKCHHUS, YpaBHEHHs, HEPAaBEHCTBA U HX
CHCTEMBI 110 YCJIOBHIO 33/1a4H, UCCIIE10BATh OJIYYEHHOE PELIEHNE U OLIEHUBATh IIPAaBION0100HOCTh
pe3yIbTaToB;

- ONEpUpPOBATh TMOHATHAMM: (YHKIMS, HenpepbiBHAas (QyHKIUSA, TPOU3BOJAHAS,
nepBoOOpasHasi, ONpeIeIeHHBI HHTETPA; YMETh HAXOIUTh IIPOU3BOIHBIEC YJIEMEHTAPHBIX (DYHKITHIA,
UCNONb3Yysl CIPaBOYHbIE MaTepuallbl; HCCIEN0BaTh B MPOCTEHIIMX ciay4yasX (QYHKUUU Ha
MOHOTOHHOCTb, HAXOJIUTh HAWUOONbIIMNE W HAaUMEHbIINE 3HAYCHUs (YHKUIUH; CTPOUTH TIpaduku
MHOT'OYJICHOB € MCIOJIb30BaHUEM allllapaTa MaTEMaTUYECKOr0 aHaJIn3a; MPUMEHITh IPOU3BOIHYIO
IIPU pELICHUN 33]1a4 Ha JBIKEHHE; pellaTh IPaKTUKO-OPUEHTUPOBAHHbBIE 33/1a4 Ha HAauOOJIbIINE U
HauMEHBIINE 3HAYCHUS, HA HAX0XKICHUE IIyTH, CKOPOCTH U yCKOPEHHUS;

- ONEpPHUPOBATh TOHATHAMU: JBIKEHHE B TMPOCTPAHCTBE, NOJOOHBIE (UTYpHI B
IPOCTPAHCTBE; UCIIOJIb30BaTh OTHOIIEHUE IJIOLIA/Iel MOBEPXHOCTEH U 00BbEMOB MOJOOHBIX QUTYp
IIPY PELLEHUN 3a/1a4;

- BBIYUCIIATh F€OMETPUYECKHE BEIMYMHBI (IJIMHA, YroJ, MJOIIaab, 00beM, IUIOMAb
MIOBEPXHOCTH ), UCTIONB3Ys U3yUeHHbIE (POPMYIIBI U METO/IBI,

BJIAJICTh:

- METOAAMHU JI0Ka3aTeIbCTB, aJITOPUTMAMU pEIICHUs 3a7ad; yMeHHue (popMyInpoBaTh
OIIpECIICHNUs, AaKCUOMBI X TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B XO1€
peueHus 3aaay.

1.4. PexomMenayeMoe KOJHMYECTBO 4YacOB Ha OCBOCHHE TMPOrpaMMbl y4eOHOM
AUCHUTLIUHBI

MaKCHUMaJlbHOW yueOHOM Harpy3ku — 288 vaca, B TOM 4HUCIIeE:

00s13aTenbHON ayTUTOpHON y4eOHOM Harpy3ku — 276 yacoB (B ToM uucie jekiuu 126 yaca,
npakTuueckue 3ausaTus 150 yacos);

CaMOCTOSITeIbHON paboThl — () 4acos;

IIPOMEXYTOYHOM arTecTauu — 12 yacos.



2. PE3YJIbTATHI OCBOEHMS YYEBHOM JUCIUILINHBI

[IpumeHeHre NaHHOW TpPOTpaMMBbI HAMPABICHO HAa (OPMHUPOBAHUE IIEMEHTOB OCHOBHBIX
BHUJIOB NMPOGECCUOHATBHON ACSITEIPHOCTA B YaCTH OCBOEHHUSI COOTBETCTBYyIomUX ob6mux (OK) u
npodeccronanbHbIX KomnereHui (I1K):

Kona HaumeHoBaHue pe3yJibTaTa 00yYeHHs

OK 01 Bribupathk ciocoObl penieHus 3a1a4y npodecCuoHaNbHOM JesITeIbHOCTH,
PUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTAM.

OK 02 Ocy1iecTBIATh NOUCK, aHAJIN3 U HHTEPIPETaluio HHPOpMALUY, HEOOXOUMOI JIIs
BBINOJIHEHUSI 3a/1a4 NPOPECCHOHATBHON eI TEIbHOCTH.

OK 03 [InanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(GECCHOHATBFHOE U IMYHOCTHOE
pa3BUTHE.

OK 04 PaboTaTh B KOJIJIEKTHBE U KOMaHe, 3PPEKTUBHO B3aUMOICHCTBOBATD C KOJUIETAMH,
PYKOBOJCTBOM, KJIIMEHTaMH.

OK 05 OcCy1LIecTBISTh YCTHYIO U TUCBbMEHHYIO KOMMYHHUKAIMIO HA TOCYJaPCTBEHHOM SI3bIKE

C YY4€TOM 0COOEHHOCTEH COIMAILHOTO U KYJIbTYPHOTO KOHTEKCTA.

[IposBASATH rpa’kIaHCKO-MATPUOTUYECKYIO MO3UIUIO, IEMOHCTPUPOBATH OCO3HAHHOE
OK 06 MOBEJICHUE HA OCHOBE TPAIUITMOHHBIX OOIIEYEIIOBEUSCKIX IEHHOCTEH, TPUMEHSTh
CTaHJapThl aHTUKOPPYIIIMOHHOTO TTOBEACHHUSI.

ConelcTBOBAaTh COXPAHEHHIO OKPYIKAIOIIEH CPeIbl, PECYypCOCOepeKEeHHUIO,

3¢ (HEeKTHBHO AEHCTBOBATH B YPE3BBIYANHBIX CHTYAIHSIX.

OK 07




3. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

3.1. O0beM yueOHOM AMCUMIIJIMHBI M BUABI Y4e0HOi padoThI

Buj yue6Hoi1 padoThI O0bem B yacax
MakcumasibHasi ydeOHasi HArpy3Ka 288
O0s13aTenbHast ayAUTOpHas yueOHasi Harpyska (Bcero) 276
B TOM YHUCJIE:
TEOPETHUECKOE 00yUeHUE 126
IPAKTUYECKHE 3aHSITUS 150
CamocTosTenbHas paborta 0
IIpome:kyTOYHAasI aTTEeCTALUSA 12

poBOIUTCA B (hopMe 3aueTa ¢ OLEHKOM B 3 cemecTpe, IK3aMeHa Bo 2 M 4 ceMecTpax




3.2. TemaTnuyeckuii IVIaH U COAePKaHUEe Y4eOHOM TUCHHUIINHBI

04.01.04 <MATEMATHUKA»

HaumenoBanue Coaepxxanue yueOHOro MaTepuaja (0CHOBHOe M PO ecCHOHATbHO-OPUEHTHPOBAHHOE), Oobem | @opmupyeMble
pa3aesioB U TeM JadopaTopHble U MPAKTUYECKHE 3aHTHS, MPUKJIATHOI MOAYJIb (IPU HAJTMYHH) 4aco0B KOMIIeTEeHIINH
1 2 3 4
OcHOBHOe cofiep:KaHHe
Pazpean 1.
IloBTOpPEHME Kypca 16
MaTeMAaTHKH
OCHOBHO} LIKOJIbI
ConeprxaHue yaeOHOTO MaTepraa
Tema 1.1. Henb n [enp 1 3agaun MaTEMaTUKU ITPU OCBOEHUH CIIELIMAIBHOCTH. ba3oBbie 3HaHUS U YMEHUS 110 MATEMATUKE B
3aJa4 MaTCMAaTUKN po(heCCUOHANBHON U B IOBCETHEBHOM JI€ATEIBHOCTH. JleCTBUS HaJl OJOKUTESILHBIMU U 4
1IpH OCBOCHUH OTPHULIATEILHBIMH YHUCIIAMH, C OOBIKHOBEHHBIMH U JIECSITUYHBIMU Apo0siMuU. [leicTBUS co cTeneHsImu,
CIHeLHANbHOCTH. YHCIA | (hopMyIIbl COKPAIIEHHOTO YMHOMKEHHS.
Y BEIYHCIICHUS
[IpakTHyeckue 3aHITHS: -
Copepxanue yueOHOro Marepuaia
Tewma 1.2. TIpoteHTHbIe P Y P _ _ OK 01, OK 02,
BETAHCIIOHIS [IpocTeie poIIeHTHI, pa3Hble CIIOCOOBI X BRIYKCICHUS. JIMHEIHbIE, KBaipaTHBIE, JPOOHO-IIMHEITHBIE 4 OK 03, OK 04,
) ABHEHHUS U HEPaBEHCTBA.
VYpaBHeHHS U yp p OK 05, OK 06
IIpakTHueckue 3aHATUS:
HEpaBEHCTBA o . 2
1. JluneWiHbIe, KBapaTHBIC, IPOOHO-TMHEHHBIC YPaBHEHHSI U HEPABEHCTRA.
Ilpogheccuonanvro-opuenmuposantoe cooepiicanue
Tewma 1.3. IIporieHTHBIC pocp P P P 4
BLIUCIICHIS B IIpocTsle u cnoxHble MponeHTHL. [IporieHTHBIe BhIKCIeHNs B TPOo(heCCHOHANBHBIX 3aadax
IIpakTHueckue 3aHATUS:
pohecCHOHATBHBIX
sa7auax 2. IIpocTsie 1 cIOXKHBIE TPOLICHTHI. 4
3. IlpolieHTHBIC BEIUYMCIICHHUS B TPOECCHOHANIBHBIX 3a/1a4ax.
Copeprkanne yueOHOTO MaTepuaia 4
Tewma 1.4. Pemrenne Brruncnenns u npeoOpa3zoBanus. Y paBHEHHS M HEpaBeHCTBA. [ 'eoMeTpHsl Ha TIIOCKOCTH.
3a/1ad. [IpakTryeckue 3aHITHS: 2
4. IlpoBepounas paboTa. YpaBHEHUs 1 HEPABCHCTBA.
Paznen 2. Crenenu n
KopHHU. CTeneHHas
noﬁasaTeﬂLHaﬂ " , 42 OK 01, 0K 02,
Jorapupmudeckas OK 03, OK 05,
OK 07
dyHkuMu
ConepxaHrue yaeOHOTO MaTepraa 4




Tema 2.1. Crencunas
(hyHKIMS, ee CBOWCTBA.
[IpeobpazoBanue
BBIPAKEHUI C KOPHIMU
N-OM CTeNeHU

TToHsATHE KOPHS N-0if CTENeH: U3 AeHCTBUTENbHOTo uncaa. MyHKIMU y = /X uX cBoiCTBa U rpaduK.
CBoiicTBa KOpHA n-oii cteneHu. [IpeobpazoBaHue HppanroOHANIbHBIX BRIPAKEHHUI.

[IpakTHueckue 3aHATHS:
5. IlpeoOpa3oBanre UppaIOHATEHBIX BRIPAXKEHUH.

Tewma 2.2. CBoiicTBa
CTENEHH C
palMoHAIBLHBIM U
JIEHCTBUTEIHLHBIM
MOKa3aTeJIIMU

Conepxanue yueOHOTO MaTepraa

[loHATHE CTETIEHN C palMOHAIBHBIM MoKa3aTesieM. CTeneHHbIe YHKITNH, UX CBOICTBA U TpaduKy.

[IpakTHyeckue 3aHITHS:
6. Crenennple pyHKINHU, UX CBOHCTBA U TpapUKH.

Tema 2.3. Penrenne

Conepxanre yaeOHOTO MaTepraa

PaBHOCHIJIBHOCTh MPPALIMOHAIIBHBIX YPaBHEHUH. METOIbI UX PEILCHHUS.

HppariOHaTbHBIX
. [IpakTHueckue 3aHATHS:

YpaBHEHHUU N

7. PenieHue upparoHaIbHbIX YPaBHEHH.

ConepxaHre yaeOHOTO MaTepraa
Tema 2.4. CreneHs ¢ JeCTBUTENBHBIM MoKa3zareneM. OnpeaeneHue moKa3aTelbHON (QYHKIINN U ee CBONCTBA.
[TokazatenbHas [IpumeneHnem nokaszarenbHON PYHKIMU. PelieHue mokazaTenbHBIX ypPaBHEHU METOIOM YPaBHUBAHUS
(hyHKIHS, ee CBOMCTBA. | MMOKaszareliel, METOIOM BBEACHUS HOBOU MIepeMeHHON, (hyHKIIMOHAIBHO-TpaduaeckiuM MeTofoM. Pemenune
[TokazaTenbHbIe MOKa3aTeNbHBIX HEPABEHCTB.
ypaBHEHUS U IIpakTHueckue 3aHATHS:
HEPaBEHCTBA 8. PemieHue nokas3areiabHBIX ypPaBHEHUI.

9. Pemenue noka3areibHbIX YPaBHEHHUH.

Tema 2.5. Jlorapudm
gucna. CBoiicTBa

ConepxaHre yaeOHOTO MaTepraa

Jlorapudm uncna. CoiictBa sorapudmoB. Onepaiusi JorapuMUPOBaAHHSL.

HpaKTI/I'ICCKI/IC 3aHATHA:

Jorapu Mo 10. Jlorapudm gmnca.

ConepxaHre yaeOHOTO MaTepraa
Tema 2.6. Jlorapudmuueckast pyHKIMS U ee cBOHCTBA. [loHsTHE TOrapUPMUIECKOTO YPaBHEHHA. Onepanus
Torapudmieckas MOTEHIMPOBAHMA. Tpu OCHOBHBIX METO/Ia PELICHHS norapmpMI:Iqecxnx ypaBHEHHi: (YHKUIMOHAIBHO-
(byHKIIA, ce CBOHCTBA. rpadMUeCcKHii, METO]I IIOTEHIIMPOBAHUS, METO/ BBEACHUS HOBOI nepeMeHHo. Jlorapupmuueckue
Jlorapudmuueckue HEPABCHCTBA.
ypABHEHMS, IIpakTruyeckue 3aHsTUS: § §
HEPABCHCTER 11. Pemenue norapu)MuuecKkux ypaBHEHUH METOAOM MOTEHIMPOBAHMS, METOJIOM BBEICHHSI HOBOIA

MEPEMEHHOM.
12. Pemenne iorapu(MHUUECKUX YpaBHEHHH (YHKIMOHAIbHO-TPAQUUECKHM METOJIOM.

Tewma 6.7 Jlorapudmer B
MPUPOJIE M TEXHUKE

IIpogheccuonanvro-opuenmupogannoe codepicanue

[Ipumenenue norapudma. Jlorapudmudeckas cnupaib B npupoae. Ee MaTemaTiHueckue cBOWCTBA.

HpaKTI/I‘leCKI/Ie 3aHATHA:
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13. [Ipumenenue norapudma.
14. Jlorapudmsl B Ipupoie U TEXHHKE.

Tema 6.8 Crerrennas,

ConeprxaHrue yaeOHOTO MaTepraa

MoKa3aTeNbHas U’ CrenenHasi, HoKazaTesibHas U JlorapupMudeckas QYHKIUH. 2

norapupmMuiecKas [IpakTHueckne 3aHATHS: )

GbyHKIIIH 15. IlpoBepounas pabora. CteneHHas, moKaszaTeibHas U JorapudmMudeckas QyHKINU.

Pasnea 3. [Ipsimbie n

IUIOCKOCTH B

NPOCTPaHCTBeE. 2

Koopaunatsl n

BEKTOPHI B

NMPOCTPaHCTBE.

Tewma 3.1. OcHOBHEIE Cojepxanue yaeOHOro MaTepuana

TIOHSTHUS [Ipenmer crepeomeTpuu. OCHOBHBIE IOHATHUS (TOYKA, IPsSMasi, INTIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIC )

CTEPEOMETPUH. aKCHOMBI crepeomeTpuu. Ilepecekaromuecs, napayiebHble H CKPEIIUBAIOIIKECS PSIMbIE. YTOJ MEXIY

Pacrnonoxenue MPSIMBIMH B TPOCTpaHCTBe. [lepneHauKynapHocTs npsMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.

IOpsMBIX M IUIOcKocTel | TIpakTHyecKue 3aHsTHS: -
Conepxanue yueOHOTO MaTepraa

Tema 3.2. [TapannenbHbie npsiMas U IockocTh. Onpenenenue. [IpusHak. CBolcTBa.

ITapannensHOCTD ITapamnensabie mockoctu. Onpenencuue. [Ipu3nak. CBoiicTaa. 4

MpSAMBIX, IPSIMOU U Tetpasnp u ero anementsl. [lapamenenunesn u ero aneMeHTsl. CBOHCTBA MPOTHBOMOIOKHBIX IpaHel U

IJTIOCKOCTH, JraroHajei napauienenunena. [loctpoeHre OCHOBHBIX CEYeHUHN OK 01, OK 03,

IJIOCKOCTEN [IpakTruyeckue 3aHsTUS: 2 OK 04, OK 07
16. IlocTpoenue ceueHuil B mapajuieenumee.

Tewma 3.3. Copepxanue yaeOHOT0O MaTepuana

Iepnenmukynsaprocts | [lepnenaukynspHbie npsMbie. [lapaniensHbie NPsIMbIe, TEPICHANKYISIPHbBIC K TUIOCKOCTH. [Ipr3HaK 2

MIPSIMBIX, TIPSIMOH | MEPIICHANKYJIISIPHOCTH MPSIMOH ¥ IJIOCKOCTH

IJIOCKOCTH,

I0CKoCTel [IpakTruyeckue 3aHsTUS: -

T 34 Copeprkanne yueOHOTO MaTepuaia

th;?[eﬁnﬁxynﬂp " Ilepnenaukysip 1 HakJIOHHAsL. TeopeMa 0 Tpex NEePIEHAUKYIISIPax. Yol MEXAy IPSIMOU U IIOCKOCTBIO. 4
Yroa Mexay miockocTsamMu. [lepneHauKkyspHble II0CKOCTH. PaccTosHKS B IPOCTpaHCTBE

HakJIoHHas1. Teopema o

A — IIpakTHueckue 3aHATHS: >
17. TlepieHauKyIsip ¥ HaKJIOHHAsA. Teopema o Tpex MeprneHIuKyJIsIpax.

Tema 3.5. KoopHaTs! ConepxaHrue yaeOHOTO MaTepraa
JlexapToBBI KOOpAMHATEI B TpOCTpaHCcTBe. BekTops! B mpocTpancTBe. CiioKeHNEe U BBIYUTaHNUE BEKTOPOB. 2

1 BEKTOPHI B
MIPOCTPAHCTBE

VYMHOXKEHHE BCKTOpa Ha YHUCJIO. CKaJ'I}lpHOC IMPOU3BCACHUC BECKTOPOB. HpOCTefI].LIPIC 3aJa4vu B KoopAruHaTax

HpaKTI/I‘leCKI/Ie 3aHATHA:
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Ipogheccuonanvro-opuenmuposannoe cooepaicanue

Bzaumnoe PAaCIOJIOKCHUEC IPSAMBIX B IIPOCTPAHCTBE. HapaJ'IJ'IGJ'ILHOCTB HpﬁMOﬁ " IJIOCKOCTH,

Tema 3.6. Tpambic 1 MapajuieIbHOCTh INIOCKOCTEH, NEPHIEHANKYISAPHOCTE MIIOCKOCTEN. PacmonokeHne nmpsMbIX U TNIOCKOCTEHN B 6
IOCKOCTH B OKpYy’KaroleM Mupe (IpHpoJIe, APXUTEKTYpe, TEXHHKE). PeleHne npakTHKO-OpHEHTHPOBAHHBIX 3a/1a4.
NIpaKTHICCKHX 3a/atax [IpakTHueckue 3aHATHS:
18. [IpsiMble U MIOCKOCTU B MPaKTUYECKUX 3a7auax. 6
19. PacniosioxkeHue NMPAMBIX U IJIOCKOCTEN B OKPYIKaIOIIEM MUPE.
20. Pemenne mpakTHKO-OPUEHTHPOBAHHBIX 3a7ad.
Tewma 3.7 Pemienue Cojepxanue yaeOHOro MaTepuana
3anad. [Ipsmele u PacrnonosxeHue nMpsMBbIX U TUIOCKOCTEH B IpOoCcTpaHCTBe. [lepreHANKyYIIpHOCT U MapaIeIbHOCTh IPSIMBIX )
IJTIOCKOCTH, U TIocKocTel. JlekapToBbl KOOPAMHATHI B IpOoCcTpaHCcTBE. BekTopsl B pocTpaHcTBe. ClloXKeHue u
KOOPJMHATHI U BBIUMTaHUE BEKTOPOB. Y MHO)KEHHE BeKTOpa Ha yncio. KoopanHaTel BeKTOpa
BEKTOPHI B IIpakTHueckue 3aHATHS: 5
MIPOCTPAHCTBE 21. lIpoBepounas padota. [IpsiMbIe 1 MIOCKOCTH, KOOPJHHATH M BEKTOPHI B IPOCTPAHCTBE
Pa3nen 4. OcHOBBI
TPUTOHOMETPHH. 50
Tpuronomerpuueckmne
dyHkuMuU
T 41 ConepxaHre yaeOHOTO MaTepraa
Tgﬁ:oﬁoﬁei‘pnqecxﬂe Panuannasg mepa yria. [ToBopoT Touku BOKpyr Hauana koopauHat. Ompesienenre CHHyca, KOCHHYCa, 8
Fi— TaHTEHCa ¥ KOTaHTeHca. 3HaKU CHHYCa, KOCHHYCa, TAHT€HCAa M KOTAaHTeHCa M0 YETBEPTAM. 3aBUCUMOCTh
MeX]Iy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT'€HCOM OJHOTO ¥ TOTO XKe YTJIa.
MIPOM3BOJIBHOTO YT,
B IIpakTHueckue 3aHATUS: 2
22. 3aBUCUMOCTb MEXKIY CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHT'€HCOM OJIHOTO M TOTO XK€ yTJa.
Conepxanue yueOHOTO MaTepraa OK 01. OK 02
= = ) )
Tema 4.2. OCHOBHLIE Tpuronomerpuueckue Toxaectsa. [IpeodpazoBaHus MPOCTEHIINX TPUTOHOMETPUIECKIX BBIPAKEHUH. 8 OK 03. OK 04,
CuHyc, KOCHHYC, TAHT€HC M KOTAHTEHC YTJIOB O 1 - 0O
TPUTOHOMETPUYECKUE OK 05
TOKIECTBA [IpakTHueckue 3aHATHS:
23. OCHOBHBIEC TPUTOHOMETPUUYECKUE TOKICCTBA. 4
24. I1peobpa3oBaHus IPOCTEHIIMX TPUTOHOMETPHICCKUX BBIPAKCHHM.
ConepxaHrue yaeOHOTO MaTepraa
OO6nacTe onpeaecH!s] © MHOXKECTBO 3HAUEHHUH TPUTOHOMETpHUYeCcKHX PpyHKIMNA. YUETHOCTD, HEUETHOCTS,
Tema 4.3. NEPUOJMYHOCTD TpUTOHOMeTpHUYecKuX QyHKImA. CBOHCTBA U rpaduKu PyHKIUHA y = COS X, Y =Sin X, y = 10
Tpuronomerpuueckue | tg X,y = ctg x. Cxkatue u pactsbkeHne rpadhukoB TpuroHoMmerprdeckux GyHkiui. [IpeodpazoBanue
(hyHKIMH, UX CBOMCTBAa | TPaMKOB TPUTOHOMETPUIECKHX (YHKIIHH.
u rpadukn IIpakTHueckue 3aHATHS:
25. CpoiicTBa 1 rpaduky QyHKIHH Y = COS X. 8

26. CpoiicTBa u rpaduku QyHKIUH y = sin X.
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27. CoiicTBa 1 rpaduky QyHKIHH y = tg X.
28. CpoiicTBa u rpaduku pyHKIUH y = ctg X.

ConeprxaHrue yaeOHOTO MaTepraa

" 8
Tewma 4.4. OGpatHbie Oo6partHble TpuroHoMerpuieckue GyHkimn. Mx cBoiicTBa M rpaduKH.
TpUroHomeTpuueckue | [IpakTudyeckue 3aHSTHS:
GbyHKIIIH 29. O6paTHbIe TPUTOHOMETPUYECKUE (PYHKIHH. 4

30. CoticTBa ¥ TpaduKH 0OpPaTHBIX TPUTOHOMETPHUSCKHUX (DYHKITHH.

ConepxaHre yaeOHOTO MaTepraa
YpaBHeHue cos X = a. YpaBHEHHe sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue TpUroHOMETpUIECKIX
YpaBHEHUH OCHOBHBIX THIIOB: MPOCTEUIINE TPUTOHOMETPUYECKUE YPAaBHEHHUS, CBOASALIMECS K 10

Tema 4.5.
KBaJIPATHBIM., pEIIa€MBIE Pa3I0KEHHEM Ha MHOKUTENHN, OOHOPOIHBIE.
Tpuronomerpuueckue o
IIpocTeiiine TPHrOHOMETPUUECKUE HEPABEHCTBA
YpaBHEHUS H
IIpakTrueckue 3aHsTU:
HEPaBEHCTBA

31. Pemenrie mpocTeNIINX TPUTOHOMETPHUECKUX YPABHEHUH, CBOASIIUECS K KBAAPATHBIM.
32. PenieHue TpUTOHOMETPUUYECKUX YPABHEHUH, pelllaeMbIX Pa3ioKeHUEM Ha MHOXKUTEIIH.
33. PemieHne 0fHOPOAHBIX TPUTOHOMETPHUYECKUX YPaBHEHHH.

Cojepxkanue yaeOHOro MaTepuana
[IpeoOpazoBanue TPUTOHOMETPUIECKIX BRIPAXKEHUH. PelieHre TpUroHoOMeTpU4eCKUX YpaBHEHUN U 6
HEPaBEHCTB B TOM YHCJIE C HCIIONb30BaHHEM CBOMCTB (DYHKIUI

Tema 4.6. Pentenne
3aga4d. OCHOBEI

TPUTOHOMETPHH.
IIpakTHueckue 3aHATUS:
TpuroHomerpuueckue N
by KN 34. PemieHne TpUrOHOMETPUYECKUX YPaBHEHUH. 4
35. IIpoBepounas pabora. OCHOBBI TPUTOHOMETPHH.
Paspea S.
ITpousBognas u 58
nepBoodpasHasn
dyHkuMu
ConepxaHre yaeOHOTO MaTepraa
Tema 5.1. Tlonstue [pupamenune aprymenTa. [Ipupamienve GpyHKInH. 3agaqu, IPUBOISIINE K TOHATUIO IPOU3BOTHOM. 3
U Omnpenenenue Npou3BoOJHON. ANTOPUTM OTBICKaHMsI TPOU3BOAHON. DopMyIel MU HEpEeHTUPOBAHMSL.
TIPOH3BOTHOM. n EBIfIlna Hbi ep - I/IﬂOBaHI/IH p p A pMyJtbt depenp OK 01, OK 03,
®opMyIIbl U NIpaBUia P A DEHIHP - OK 04, OK 06,
IIpakTHueckue 3aHATUS:
TG depeHTnpoOBaHUs OK 07
36. ®opmyiibl qUQGHEpEeHITUPOBAHMSL. 4
37. llpaBuna auddepeHIUpPOBaHUSL.
Conepxanue yueOHOTo MaTepuaa
Tema 5.2. ITonsitue o ACP Y P
HETNPEPHIBHOCTH . . .
bynkmam. Merox [Nonsitne HenpepriBHOM (yHKIMHU. CBoMicTBa HENMPephIBHON PpyHKIMU. CBSA3b MEXKILy HEPEPHIBHOCTHIO U 8
I/I}}I]TCpBaJI.OB I depeHIupyeMOCThI0 QYHKIIUH B TOUKE. AJITOPUTM PELICHUS! HEPABEHCTB METOAOM HHTEPBAJIOB
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[IpakTHueckue 3aHATHS:
38. CpoiicTBa HENPEPHIBHOW (DYHKITHH.
39. MeToJ1 MHTEpPBAJIOB.

Tema 5.3.
I'eomerpuueckuit u
(hM3UIeCKuil CMBICT

Copepxanue yaeOHOT0O MaTepuana

I'eomeTpuyeckuii CMBICT MPOU3BOTHON (DYHKIIMH — YTIIOBOW KO3 PHUIIMEHT KacaTeabHOH K TpaduKy
(hyHKIIMY B TOUKE. Y paBHEHHUE KacaTelnbHOHN K rpauKy QYyHKIIUH. AJNTOPUTM COCTABIICHHS YPaBHEHUS
KacaTeJabHOH K rpaduky pyakmmn y=f(X).

MIPOU3BOTHOM [IpakTHueckue 3aHATHS:
40. AIropuTM COCTABIICHHUsI YpaBHEHHsI KacaTeJdbHOH K rpaduky dyHkuun y=f(x).
Copeprkanue yueOHOTo Marepuaia
Tema 5.4. Bo3spacranne n yobiBanue GyHKIIUHA, COOTBETCTBHE BO3pACTAHUSA U YOBIBaHUSA (QYHKIIUN 3HAKY
MOHOTOHHOCTh NPOM3BOAHOM. 33714 HAa MAKCUMYM H MUHUMYM. AJITOPUTM UCCIIeIOBaHUsS QYHKIMU ¥ MOCTPOCHUS €€
¢ynkuuu. Toukn rpaduka ¢ HOMOUIBIO MTPOU3BOJTHOM.
JKCTpeMyMa [IpakTiyeckue 3aHATHS:
41. AITOpuTM HCCIIeoBaHMs GYHKITHH M TIOCTPOCHHS e¢ TpaduKa C ITOMOIIBIO IPOU3BOTHOM
Tema 5.5. ConepxaHre yaeOHOTO MaTepraa
UccnenoBanne HccnepoBanre QyHKIMHA HA MOHOTOHHOCTB M ITOCTPOCHHUE rPad)uKOB
GbyHKIMA 1 IIpakTuueckue 3aHsATUS:

MTOCTpOEHNE TpadUKOB

42. UccnenoBanne GyHKIMH B TOCTpOEHHE TPadhHUKOB.

Tema 5.6. HauGosbiee
1 HAUMCHBIIICe
3HaYCeHUS (PYHKITIH

ConeprxaHue yaeOHOTO MaTepraa

HaxoxieHne HanOObIIEero U HAUMEHBIIIETO 3HAYCHUN (DYHKIIHI, TOCTPOESHUE rPa(UKOB C
WCHOJIh30BAHKMEM aliapaTa MaTeMaTHYECKOTO aHAJIM3A.

TIpakTuyeckue 3aHsITHS:
43. HauOospIiiee 1 HanMeHbIIIee 3HaYCHNUS (YHKITHH.

Tema 5.7. HaxoxeHue
ONTHMAJILHOTO
pe3yJpTaTa ¢
[IOMOILBIO
IIPOU3BOJHON B
MPAKTUYECKUX 3a]1a49ax

IIpogheccuonanvro-opuenmupogannoe codepicanue

Haunmensbliiee 1 HanOOJbIIEE 3HAUCHUE (bYHKLII/II/I

IIpakTHueckue 3aHATUS:
44-46. HaxoxaeHune ONTUMAaIBFHOTO pe3yibTaTa ¢ MOMOIIBI0 MPOU3BOAHON B MPAKTUIECKUX 3aadax.

Tema 5.8.
[lepBooOpa3zHast
¢dbynxmun. [TpaBuna
HAXOXKICHUS
IepBO0OOpa3HBIX

ConepxaHrue yaeOHOTO MaTepraa

O3zHakoMIIeHHE C TTOHATHEM HMHTETpaja 1 nepBooopasHoi st pynkunn y=f(x). Pemenue 3amaq Ha cBs3b
nepBooOpa3HOi U ee MPOU3BOJAHOM, BEIYMCICHUE TEPBOOOpa3HOn st JanHoW ¢yHkuuu. Tabnuna hopmyn
JUIsl HAXOXJIeHHUs epBooOpa3HbIX. M3yueHue mpaBuia BEIYUCICHUS IEPBOOOpa3HON

IIpakTHueckue 3aHATUS:
47. IlepBooOpa3zHas GyHKIUH.
48. TIpaBuia HaX0KAECHHUS IEPBOOOPA3ZHBIX.

Copeprkanne yueOHOTO MaTepuaia
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Tema 5.9. ITnomane
KPUBOJIMHEHHOMN
tpaneuuu. Dopmyna
Hrrotona — Jleiibuuna

3amauu, IPUBOJIINE K TIOHATUIO OMPEACICHHOTO HHTETpalia — O BEIYMCICHUH TUIONIAAN KPUBOJIUHEITHON
tparenuu. [loHsTHe onpenenéHHoOro MHTErpana. 'eomeTprudecknii M PU3NIECKUAN CMBICH OTIPEAECTICHHOTO
uaTerpaia. ®opmyna Heiorona — JleiiOHuma. Pemenne 3aqad Ha IpUMEHEHHE WHTETPAJIa IS BEIYHCIICHUS
(1)1/131/Iqec1<1/1x BEJIMYUH U IJIOMIaaei

HpaKTI/I‘ICCKI/Ie 3aHATHA:

49. Peuienue 3a1a4 Ha NpUMEHEHHE HHTETpasIa JIsl BEIYUCICHHS (PU3NUECKUX BEJIMUMH U IUIOMIAIEH. 2
ConepxaHue yueOHOT0 MaTepuaa
Tewma 5.10. Pemenue ®opmynsl U ipaBwiia auddepenmupoanns. McenegoBanue GyHKINN C TOMOIIBIO IIPOU3BOTHOM. 4
3anmau. [IpousBoanas u | Haubosbliiee 1 HauMeHbIee 3HaUEHUS (PYHKIINU.
nepBooOpa3Hast Brruucnenne nepBoobpasnoii. [lpumenenne neppoodpasHoit
dhyHKIHN. [TpakTHyeckue 3aHITHS: 2
50. IIpoBepounas pabota. [IponsBogHas u nepBoodpazHas GyHKIHH.
Paznea 6.
MHoOrorpaHHHMKH U 50
TeJsia BpalleHus!
ConeprxaHre yaeOHOTO MaTepraa
Tema 6.1. Tpusma, IIpusma (HaksIOHHAas, IpsiMas, npaBI/mL}faﬂ) u e€ anemeHTsl. [lapamnenenunen. CBoiicTBa NPAMOYTOIBHOTO 12
napauenenunena. Ky6. Ilupamuzaa u e€ snemenTsl. [IpaBunbHas nupaMuaa
napajuiesenue/], Kyo,
P — [TpakTuyeckue 3aHIATHS:
S 51. Ilpusma, napannenenunen, Kyo, mupaMuaa U UX CEYEeHHUs. 6
52. IlocTpoeHue cedyeHuid B Ipu3Me, napajuieenumnene, Kyoe.
53. IlocTpoeHue ceyeHui B mUpamMue.
ConeprxaHue yaeOHOTO MaTepraa
Tema 6.2. TIpaBibHbIe [Inomans noBepxHOCTH MH0FOFpaHHI/IKOIi.6HpOCTCI/IHII/IC KOMGI/IHaLlI_II/II/I MHOTOTPaHHUKOB. Brruncnenue 10 OK 01, OK 04,
MHOTOIPaHHHKH B 3JIEMEHTOB IPOCTPAHCTBEHHBIX (puryp (p€odpa, auaronanu, yrisl). [IpaBuibHbIe MHOTOTPaHHHUKH. OK 06, OK 07
KUBHI ITpakTuueckue 3aHATHSL:
54. BrrancneHue 31eMeHTOB MHOTOTPAaHHHKOB. 4
55. IIpaBuIbHBIE MHOTOTPAHHUKHU B KU3HH.
IIpogheccuonanvro-opuenmupogannoe codepicanue
Iununnp, konyc, cgepa u map. OCHOBHBIE CBOHCTBA NPSMOT0 KPYTOBOI'O IMJIMHAPA, IPSIMOTO KPYTOBOTO
Tema 6.3. lmnp, KoHyca. M3o0pakeHne Tey BpaleHus Ha TuiockocTu. [Ipencrasienue 00 yceu€HHoM KoHyce. CedeHms 4
KOHYC, 1ap 1 HX KOHyca (TapajijieqbHOe OCHOBAaHHIO U NMpOXOJslllee Hepe3 BEPILNHY), CeUSHHS IUINHpa (apaieNbHo U
ceuCHIS NEepIEeHINKYISIPHO OCH), CeYeHUsIX Iapa. Pa3BépTka HWIMHApa U KOHyca
IIpakTuueckue 3aHATHSL:
56. N300paxkeHne Tel BpalleHUs Ha TIIOCKOCTH. 4
57. lnnuHp, KOHYC, IIap U UX CEYEHUs
Copepkanue yueOHOro Marepuaia 10

15




Tema 6.4. O0beMEBI 1
IUIOIIAIA
MOBEPXHOCTEH Tel

O0wem npsMoyrosibHOTo napajuienenunena. Oobem kyda. O0beMbl IPSAMON MPU3MBI U THIHHAPA. O0bEeMBbI
nupaMuIbl 1 KoHyca. O0beM mapa

[TpakTuyecKue 3aHATHSL:
58. O6beM mpsMoyTrobHOTO Tapamienenumena. OoseM kKyoa.

59. O6BeMbI IPAMON TPU3MBI M LIWJIMHIPA. 6
60. O6bembl mupaMubl U KoHyca. O0beM mapa.
Tlpogpeccuonanvro-opuenmuposantoe cooepaicanue (Cooeprcane NPUKIaoH020 MOOYIs)
[TonsTrHe 0 cuMMeETpUU B IPOCTPaHCTBE (LIEHTpaNIbHAS, OCeBasl, 3epKaIbHAs). 4
Tema 6.5. Ipumeper OGo611eHNe Ipe/ICTaBIeH I 0 MPAaBUIFHBIX MHOTOTPAaHHUKAX (TeTpasap, KyO, OKTasap, T0AeKadip,
CUMMETpHH B nkocadap). Ilpumepsl cuMMeTpHii B Ipodeccun.
npodeccin IIpakTryeckue 3aHsTUS:
61. IlonsTHE O CUMMETPUU B IPOCTPAHCTBE. 4
62. O6001IeHNEe TPEACTABICHUN O MPAaBUILHBIX MHOTOTPaHHUKAX.
Copeprxanne yueOHOTO MaTepuaia 10
Tema 6.6. Pemenue OO0BeMBI | TIIOMIAIN IOBEPXHOCTH MHOTOIPAHHHUKOB M TEJ BPAIlCHHSL.
3a1a4. MHOrOrpaHHUKH IIpakTruueckue 3aHITHS:
U Tella BpallleHusl 63. Pemenue 3a1a4y. MHOrorpaHHUKY U Tella BpaIllCHMUSI. 6
64. Pemienue 3aa4. MHOTOIpaHHUKH U TeJia BpAILIEHUS.
65. IIpoBepounas pabota. MHOrOrpaHHUKH M TeJa BPAIICHUSI.
Pasnes 7. dnemeHTHI
Teopuu BepOﬂTﬂoc“Teﬁ 38
U MaTeMaTHYeCKou
CTATHCTHKH
Tema 7.1. CoObITHE, ConepxaHrue yaeOHOTo MaTepraa
BEPOATHOCTH COOBITUSA. | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOITHOCTH CYMMBI COOBITHIA. Y CITOBHAS 8
Crnoxenue n BEPOSITHOCTh. 3aBHCUMBIE M He3aBHCUMBIE cOOBITHS. TeopeMbl 0 BEPOSITHOCTH MPOU3BEACHUS COOBITHI
YMHOKEHHE [IpakTnueckue 3aHATHSL: ) OK 02, OK 03,
BEPOSITHOCTEH 66. CoObITHE, BEPOSTHOCTh COOBITHSL. OK 05
Ilpogheccuonanvro-opuenmuposanuoe cooepaicanue (cooepiucanue RPUKIAOH020 MOOYJis)
OTHOCHTENIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTH. CTaTUCTHYECKOE OTIpe/IeIICHHE 8
Tema 7.2. BepostHocTb | BeposiTHOCTH. OLieHKa BEPOSTHOCTH COOBITHSI.
B IpoecCUOHANBHBIX | [IpakTHYecKue 3aHATHS:
3a/ayax 67. OTHOCHTENbHAS 9acTOTa COOBITHS, CBOHCTBO €€ YCTOWIMBOCTH. ]

68. CtaTucTuueckoe onpezesieHne BepOSITHOCTH.
69. OnieHKa BEPOSTHOCTH COOBITHSL.
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70. BeposTHOCTH B TPO(EeCCUOHANBHBIX 331a9aXx.

ConepxaHue yueOHOTO MaTepHasa

Tewma 7.3. uckpetHas | Bunbl ciydaiinbix BenuuuH. OnpeneneHue TMCKpEeTHON ciiydyallHON BENMUYUHBIL. 3aKOH paclpeaesieHus 8
Clly4aiiHasi BEJIM4HHA, JIMCKPETHOM cirydaiiHO# BenuuuHbl. Ee 4ncioBple XapaKTEPUCTUKHU
3aKOH €€ IIpakTHueckue 3aHATUS:
pacrpeneneHus 71. Onpenenenne AMCKPETHON CIIydallHOW BEJMUYUHBI. 4
72. 3aKOH pacrpeeeHus: JUCKPETHOM CIy4ailHOM BEJTMYUHBI.
ConepxaHre yaeOHOTO MaTepraa
Tema 7.4. 3anaun ITepBuunas 06paboTKa CTATUCTHICCKUX NAHHBIX. UNCIOBBIC XapaKTEPUCTUKH (CpeIHee apupMETHIECKOE, 8
C . MenuaHa, pazMax, nucnepeus). Pabora ¢ tabnuuamu, rpagukaMu, [MarpaMMaMu.
MaTeMaTU4eCcKOi I - P 2 2 pew) uamu, rpad » AMATP
[TpakTHyeckue 3aHITHS:
CTaTHCTUKU
73. Pabora c Tabimnamu, rpadukaMu, TMarpaMMaMH. 4
74. 3amayn MaTeMaTHUYECKON CTATUCTHUKH.
Conepxanue yueOHOTO MaTepraa
Tewma 7.5. DnemeHTHI P - D " = =
TEODHH BEDOSTHOCTCH Bunsl cobbiThii, BeposiTHOCTE COObITHH. ClIoXKEeHNE U YMHOKEHHE BEPOATHOCTEH. JluckpeTHas ciydaiiHas 6
p P - BEJIMYMHA, 3aKOH €€ pacrupeaeneHrs. 3a1a4i MaTeMaTHIeCKON CTaTUCTHKH.
1 MaTeMaTH4eCKON
IIpakTryeckue 3aHsTUS:
CTaTHCTUKH . . 2
75. lIpoBepouHas paboTa. D1eMEHThl TEOPHH BEPOSITHOCTEH M MaTeMaTHUECKON CTaTUCTUKU
ITpomeskyTouHasi arrectauus (JK3amMeH) 12
Bcero: | 288
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4. YCJIOBUS PEAJIM3AIIAU ITIPOTPAMMBI YUEBHOM JJUCIHUILINHBI
4.1. TpeGoBaHusi K MaTePHAIbHO-TEXHUYECKOMY 00eCIe4eHHIO:

Peanuzanus yaeOHOM mporpaMMbl OCYIECTBIIsIETCS B yueOHOM kaOuHerte (ayn. Ne 212X,
Ne 305X).

VYuebHast ayauTopusi UIS TPOBEICHHS 3aHATHH JIEKHMOHHOTO THIIA, CEMHHAPCKOIO
(TpaKTUYECKOro0), JTaOOPAaTOPHOTO THIA, KypCOBOTO MPOEKTUPOBAHUS (BBIIOIHEHHUS KYpPCOBBIX
paboT), MpOBEACHUsI TPYINIOBBIX M WHAMBHUIYAJIbHBIX KOHCYJBTAIMH, NMPOBEACHHUS TEKYIIETO
KOHTPOJISL U IPOMEXKYTOYHON aTTeCTaINH:

O6opynoBanue yueOHOTro KabWHeTA!

- KOMIUICKT yu4eOHO# Mebenu sl 00yJaroIuxcs;

- KOMIUIEKT MeOenu AJ1s IpernoaBaTes;

- KOMIIJIEKT y4eOHO-HAaTJISTHBIX TOCOOMIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIE€OMATEPHATIOB;

- 3a7]aHUs I KOHTPOJIBHBIX padoT;

- Ipo(heCCHOHAILHO OPUEHTHPOBAHHBIE 3a/1aHUS;

- MaTepHabl FK3aMeHa.

TexHuueckue cpencTra 00y4eHus:

- IEPEHOCHOM MyJIbTUMEINA KOMIUIEKC (HOYTOYK, SKpaH, IPOEKTOP);

- MapKepHas JI0CKa;

- KOMIIBIOTEpHAsi TEXHHKa C BO3MOYKHOCTBIO MOIKIIOYEHUS K ceTH «MHTepHEeT» U
o0ecrieyeHreM JJOCTYIIA B AJIEKTPOHHYI0 HH()OPMAIIMOHHO-00pa30BaTEeNbHYIO Cpely OpraHH3auu
(xkommproTep — 11 mit.);

- KOMIUIGKT JIMIICH3HOHHOTO M CBOOOJHO pPAacCIpOCTPaHIEMOTO IMPOrpaMMHOTO
o0ecTieueHns1, B TOM YHUCIIe OTEUECTBEHHOTO IMPOU3BO/ICTBA!

ornepannoHHele cucteMsl cemeiictBa Windows NT xoprnopauuu Microsoft;

Kaspersky Endpoint Security muis Windows;

FoxitReader nporpamma nmst utenus PDF daiinos.

3anbl: OubIMOTEKa, YUTANIBHBIN 3al1 C BBIXOJIOM B ceTh VIHTEpHET.

4.2. MudpopmannoHHoe odecnevyeHune

Jns peanuszanuu mporpaMMmbl  OMOIMOTEYHBIH (OHI 00pa30BaTENBHON OpraHU3AINH
JOJIKEH UMETh TleYaTHbIe W/WIN 3JeKTPOHHBIE 00pa3oBaTeabHble U MH(POPMAIIMOHHBIE PECYPCHI,
pPEKOMEHIyeMbIe JJIs UCTIONBL30BaHus B 00pa30BaTeIbHOM MPOIIecce.

OcHoBHas1 JInTepaTypa

1. Anekcanapos, A.JI. Maremaruka: anrebpa W Hadajga MaTeMaTHYECKOTO aHAJIN3a,
reometpusi. 'eomerpus. 10-11 kmaccer : yuebnuk / A.JI. Anexcanapos, JI.A. Bepuep, B.U.
Pooxuk. — M. : U3narensctBo «IIpocBemenne», 2022. — 257 c.

2. MopnkoBuy, A.I'. AnreGpa 1 Hauana MmaremaTuyeckoro ananusa. 10 kimacc: B2 4. Y. 1.
Y4eOHUK Ui ydanmxcs oOnieo0pa3oBaTeabHbIX YUpexaeHui (mpoduibHbiil ypoBeHb) / A.l.
Mopakosuy, I1.B. Cemenos. - M. : Muemo3una, 2022. - 457 c.

3. Mopaxosuy, A.I'. AnreOpa 1 Hayana MaTemMaTuueckoro ananu3sa. 11 kimacc: B2 4. Y. 1.
Y4eOHuK Ui ydammxcs oOmieo0pa3oBaTenbHbIX YUpexaeHul (mpo¢uibHbIil ypoBeHs) / Al
Mopnakosuy, I1.B. Cemenos. - M. : Muemo3una, 2022. - 351 c.

4. MopnkoBuy, A.I'. AnreOpa 1 Hauana MmaremaTrueckoro ananusa. 10 kimacc: B 2 4. Y. 2.
3aauHuK A ydammxcs o0rieo0pa3oBaTeIbHbIX YUpekIeHUN (Mpo¢uibHbIA ypoBeHB) /A.T.
Mopakosuy, JI.O. lennesa, JI.W. 3BaBuu [u ap.] - M. : Muemo3uHa, 2022. - 336 c.

5. Mopnakosu4, A.I'. AnreOpa u Hayaina MateMarudeckoro ananuza. 11 kmace: B 2 4. Y. 2.
3amayHuK U ydarmmxcsi 00meo0pa3oBaTeNIbHbIX YUpexaeHui (nmpoduisHelii ypoBeHb) / A.T.
Mopakosuy, JI.O. [lenumena, JI.M. 3BaBud [u ap.],- M. : Muemo3uHna, 2022. - 137 c.
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JlonotHUTeILHAS JTUTEPaTypa

1. AnreOpa u Havasia aHanu3a: YueOHuk s 10—11 . cpeqnux mkon / 1. A. Anumos,
1O. M. Konsirun, 1O. B. Cunopos u n1p. — M. : TIpocsemenue, 2017.

2. Anrebpa u Hayaa MaTeMaTudeckoro aHanmmsa: yueo. mis 10—11 k. obmeoOpa3oBar.
yupexxaenuit  /A. H. Koamoropos, A. M. A6pamos, [O.II. dyauuusiH ©u  ap.; TOJ  pen.
A. H. KonmoropoBa. — 17-e uza. — M. : [Ipocsemenue, 2015.

3.Teomerpus 10— 11 : yueb. mans oOGmeoOpaszoBar. yupexaenuir / JI. C. AtanacsH,
B. ®@. byty3os, C. b. Kagomues, O I'. [To3usk, U. U.. KOauna. — M.: IIpocsemenue, 2019.

4.3uB b.T. I'eomerpus, numaktudeckue Marepuanbl. 10 kimacc ydel. mocobue s
o0meoOpazoBaT. opraHu3anuii : 6a30BeIi ¥ yriay0a. yposuu / b.T. 3uB. — 14-e uzn. — M. :
[Ipocsewenue, 2016. — 159 c.

5.3uB b.I. T'eomerpusi, numaktuueckue marepuainsl. 11 kmacc yueb. mocoOue aiis
obmieoOpa3oBar. opraHu3anuii : 6a3oBblii U yrayomn. yposuu / b.T'. 3uB. — 14-e uzn. — M. :
IIpocsemenue, 2016. — 128 c.

DJIEKTPOHHBIE pecypchl

[Toptan «Poccuiickast anekTpoHHas 1mkoixa» https://resh.edu.ru/

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

DeKTpoHHO-0uGIHOTeuHas cuctema AUGyke https:/ibooks.ru/

DnexTpoHHo-O0ubmmoreunas cucrema JIAHD https://e.lanbook.com/

O6pasoarenbHas miathopma FOPAUT https://urait.ru/

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

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

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

DneKTpoHHass OMOIMOTEeKa MaTeMaTHIeCKuX GyHKIMK https:/dlmf.nist.gov
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5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
TACIATITAHBI

HwxHeTarunbCkuii roCyIapCTBEHHBIN COIMAIBHO-TIEAArOTHYeCKUd WHCTUTYT ((rmmran)
OI'AOY BO  «Poccuiickuii  rocyaapCTBeHHBIH  MpogeCcCHOHATBHO-IIe1arornyecKHii
YHUBEPCUTETY, PEaTU3yIONIMA MOJATOTOBKY IO JAHHOW y4yeOHOW JHUCHUHUIUIMHE, O00eCrednBaeT
OpraHM3alMl0 M IPOBEJECHUE IMPOMEXKYTOUYHOM aTTECTAllMM UM  TEKYLIEro KOHTPOJIA
WHAMBUIYAIbHBIX 00pPa30BaTENbHBIX JOCTHKEHHUHM — JIEMOHCTPUPYEMBIX CTYJIEHTAMHM 3HAHMIA,
YMEHUH U HAaBBIKOB.

Texyuuit KOHTPOJIb IPOBOJUTCS MPENOAABATEIEM B IPOLECCE POBEACHUS IPAKTUYECKUX
U 1a00paTOPHBIX 3aHATHM, a TAaK)KE BBIIOJHEHUS CTYIEHTAaMU WHAUBUAYAJIbHBIX TBOPYECKHX
3aJJaHui, HCCieI0BaHuUl, pellIeHrs TPOOJIEMHBIX 3a/a4.

OcBoeHue y4eOHOM NUCIMIUIMHBI 3aBEPUIAETCS TPOMEKYTOUHOMN aTTecTalueil, KoTOpyro
IIPOBOJIUT NEJAror.

JUisi TpOMEXYTOYHOH aTTeCTallMd M TEeKYLIero KOHTPOJsS co3faH ()OHJ KOHTPOJIBHO-
orieHouHbIX cpeacts (POC).

@®OC Bximoyaer B ce0sl MEAaroruueckue KOHTPOJIbHO-U3MEPUTENbHBIE MaTepHallbl,
npeIHa3HaYeHHbIE 7S OMpENeJeHHUs] COOTBETCTBUS (MM HECOOTBETCTBHUS) HHIMBUIYAITBHBIX
00pa30BaTENbHBIX JOCTKECHUN OCHOBHBIM MOKA3aTEIsIM PE3yJIbTaTOB MMOATOTOBKH (TAaOIUIIBI), a
TaK)Ke MaMSITKH, alTOPUTMBI JJIs1 BBITIOJIHEHHSI CTYI€HTaMU Pa3InYHbIX BUIOB PadoT.

Pe3yabTarhl (0OCBOEHHBbIE YMEHUS,

OcHOBHBIE TOKA3aTeIHN

DopMbI U METObI

3HAHUS) pe3yJbTaToB KOHTPOJIsI
-BJIaJIETh METOJIaMH JI0OKa3aTeNbCTB, -MCTIONIb3YET METOAAMU
ITOPUTMaMU PeLICHHs 3a]a4; YMEHHUE | 10Ka3aTelbCTB, alTOPUTMaMU
(hopMynTupOBaTH ONpeIeeHUs, peleHus 3a1a4; yMeHue
AKCHOMBI M TEOPEMBI, IPUMEHSTh UX, (bopmynupoBath ornpeeaeHus,
MIPOBO/IUTH 0KA3aTEIbHbBIE AKCHOMBI U TEOPEMBI, IPUMEHSTD HX,
acCy’KICHUS B XOJIC PELICHNUS 3a/1a4; | IPOBOJUTH J0Ka3aTeIbHbIC
paceyia ACPp A DOBOANTD /1 TectupoBanue
- YMETh OTIEpPUPOBATH MMOHATHIMH: PacCyXKICHNS B XO/IC PEWCHNUS 3a/1A; | oo
CTEIeHb YHCIIa, JIoTapudM YHca; - ONEepUpPYET MOHATHAMMU: CTEIIEHD poc
Marematuyeckuit
YMEHUE BBIIOIHAThH BHIYNCIICHHUE yucia, Jjorapum 4ucia; yMeHue NKTAHT
3HaYeHHUH U TpeoOpa3oBaHus BBITIOJTHATH BBIUMCIICHNE 3HAYEHUH U A
N . WnauBunyansHas
BBIP@XEHHUH CO CTETIEHAMHU U npeoOpa3oBaHus BBIPAKEHUH CO
CaMOCTOATEIbHAS
norapudmamu, npeoOpazoBaHus CTEIICHsIMHU U JIoraprudmamu, pabota
00HO-paMOHATFHBIX BBIPAyKEHH; npeobpa3zoBaHust IPOOHO-
P pall P ’ beodp P . IIpencrasienue
- YMETh ONIEpUPOBATH MOHATHIMHU: palMoHAIBHBIX BBIPAXKEHUH; 3VIILTATOR
paloHaNbHbIE, UPPALIIOHAIBHEIE, - ONEepUpYeT MOHATUIMHU: pesy
MIPaKTHYECKUX
[I0Ka3aTeJIbHbIC, CTETICHHBIE, pannoHaNbHbIE, HPPALIMOHAJIbHBIC, aGoT
norapuMuIecKue, MOKa3aTeNbHbIE, CTETIEHHBIE, P
Zamumra

TPUTOHOMETPUUECKHUE YPABHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;
- YMETb ONEpUPOBATh NOHATHIMM:

norapudmMuieckue,
TPUTOHOMETPHYECKUE YPABHEHHS
HEPABEHCTBA, UX CUCTEMBI;

TBOpPYECKHUX paboT
3amura

WHIWBUAYATBHBIX
(dyHKLMS, HEpephIBHAS PYHKIHS, - OTIepHpYET MOHATUSAMHE: (DYHKIHS, DOCKTOR
MPOU3BOJIHAS, IEPBOOOpaA3Has, HenpepbIBHAS QYHKIHS, TPOU3BOAHAS, KIZ)HT S
OIIpeeNICHHBIH HHTErpall; yMeHHE nepBooOpasHasi, ONpeaeIeHHbINH 260 TF;
HaXOJUTh MPOU3BO/IHEIC MHTErpall; YMCHHE HAXOAHUTh p

. Bremmonnenne
3JIEMEHTApHBIX QYHKIMH, HCTIONb3YS MPOU3BOJHBIE HIEMEHTAPHBIX samammii Ha
CIPaBOYHbIC MaTEpPHaIbl; UCCIIEAOBATh | (QYHKIHIA, HCIIONb3Ys CIPAaBOYHbIC SKBAMEHE

B IIPOCTEHIINX cIydasx QYHKIMH Ha
MOHOTOHHOCTbB, HAXOJUTh
HauOOJIBIIUE U HAUMCHBIITUE 3HAUCHUS
(hyHKIHIA; CTPOUTD TpaduKu
MHOTOYJICHOB C UCIOJIb30BaHHEM
anmapaTa MaTeMaTHYECKOr0 aHaAJIN3a,

MaTepHuabl; HCCIEI0BaTh B
NPOCTEHIINX CITydasix QYHKIHH Ha
MOHOTOHHOCTB, HAXOIUTh
HanOOoJIbIINE M HANMEHBIIINE 3HAUCHHS
GyHKLUI; cTpOUTH rpaduKn
MHOTOYJICHOB C HCIIOJIb30BAHUEM
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MPUMEHSTH IPOU3BOAHYIO MIPU
PELICHNN 3a/1a4 Ha JBI)KEHHE; PELIaTh
[IPAaKTUKO-OPHUEHTUPOBAHHBIE 3a/1a41
Ha HauOOJbIINE U HANMEHBIITUE
3HAYCHUs, HA HAXOXKACHUE MTyTH,
CKOPOCTH U YCKOPEHUS;

- YMETh ONIEPUPOBATH MOHITHUSIMHU:
pauroHanbHas QyHKIHS,
nokasarenbHas pyHKIH, CTEeHHAs
($yHKIH, JorapupMudecKas
(GYHKLUS, TPUTOHOMETPHUYECKHE
¢byHKUIMHN, 00paTHBIE QYHKINY;
YMEHHUE CTPOUTH TPahUKN U3YIECHHBIX
(YHKIHHA, UCTIOIB30BATh IpadKu MpH
W3yYEHHUH TPOLIECCOB U 3aBUCUMOCTEH,
[IPY PELICHUH 3a7ad U3 JPyTrux
Y4IeOHBIX PEMETOB U 33/1a4 U3
peanbHOU XKU3HU; BbIPAXKATh
(dhopMynaMu 3aBUCUMOCTH MEXKIY
BEIMYMHAMY;

- YMETh pelaTh TEKCTOBBIE 3a/1a41
Pa3HbIX THIIOB (B TOM YHCIIE Ha
MIPOLICHTHI, JOJH U YacTH, Ha
IBW)KEHUE, paboTy, CTOUMOCTh
TOBAapOB U YCIIYT, HAJIOTH, 3a7a4ll U3
00JIaCTH YIIpaBIeHHUS JIMYHBIMU U
CEeMEMHBIMH (PHAHCAMM); COCTaBIIATh
BEIpa)KEHHS, YPaBHEHHsI, HEPABCHCTBA
U MX CUCTEMBI M0 YCIOBHIO 3a/1a4H,
HCCIIeI0BATh MOJIyYCHHOE PELICHUE U
OTICHUBATH TIPABIONOI00HOCTh
PE3yIBTATOB;

- YMETh OIIEPUPOBATH MOHITHUAMHU:
cpenHee apudmeTnieckoe, MeIuana,
HaunOoJblliee U HAMMEHbIIEE 3HAUCHHS,
pasmax, JucIepcusi, CTaHAapTHOE
OTKJIOHEHHE YUCIIOBOTO HAbopa;
yMEHHUE U3BJICKaTh, HHTCPIPETHPOBATD
WHPOPMAIHIO, TPEACTaBICHHYIO B
TabyMIax, Ha quarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBA PeaibHBIX
MIPOIIECCOB U SIBIICHUI; TIPEICTABIISATD
WH(GOPMAITHIO C TIOMOIIBIO TAOIHIT U
JarpamMmMm; UCCIIeIOBaTh
CTaTUCTUYECKHUE JITAHHBIE, B TOM YHCIIC
C IPUMEHEHUEM IpadUUECKUX
METO/I0B U 3JICKTPOHHBIX CPEICTB;

- YMETh ONIEPUPOBATH MOHITHUSIMHU:
CIly4aiHBIN OIBIT U CIIy4ailHOE
COOBITHE, BEPOATHOCTH CIIy4aiiHOTO
COOBITHSA; yMEHHE BBIYUCIIATh
BEPOSITHOCTh C UCIIOJIb30BaHHEM
rpaduecKiX METOO0B; IPUMEHSTh
(OpMyIIBI CIIOXKEHHUS 1 YMHOXEHUS
BEpOSITHOCTEH, KOMOMHATOPHEIE
¢axTe! ¥ HOPMYIBI IPU PEHICHUH
3aJa4; OLICHUBATh BEPOSITHOCTH

amnmapara MaTeMaTH4eCcKOro aHaJIH3a;
MPUMEHSTH TIPOU3BOTHYIO MIPH
pelIeHun 3a/1a4 Ha ABIKEHHUE; perraTh
MPaKTUKO-OPHUEHTHUPOBAHHbIC 3a1a91
Ha HAHOOJbIINE U HANMEHBIIIHES
3Ha4YeHUs, HA HAXOXKICHHE Ty TH,
CKOPOCTH U YCKOPEHHS;

- OTIEpUPYET MOHATHUSIMH:
panuoHabHas GYHKIIHS,
nokasaresbHas QyHKIHS, CTeNICHHAs
¢byHKLU, ToTapudMuIecKas
(YHKIHSI, TPHTOHOMETPHUYECKHE
¢dbyHKIHN, oOpaTHBIC (HYHKIINH;
YMEHHUE CTPOUTH rpauKu U3yIEHHBIX
(byHKLUH, UCTIONB30BaTh TpaduKu Ipu
W3YYEeHUH MPOIIECCOB U 3aBHCUMOCTEH,
NPY pelICHUH 33124 U3 JIPYTUX
y4eOHBIX MPEIMETOB U 33j1a4 U3
pealbHOM KU3HU; BBIPAKATH
(hopMyaMu 3aBUCHMOCTH MEXIY
BEJINYHHAMU;

- pelIaeT TEeKCTOBBIC 3a]]a91 Pa3HBIX
TUTIOB (B TOM YHCJIE Ha TIPOIICHTHI,
JIOJIM ¥ YacTH, Ha JIBUKEHUE, paboTy,
CTOMMOCTB TOBapOB H YCIIYT, HAJIOTH,
3a/1a4yu U3 00JacTH yNpaBIeHUs
JTUIHBIMA U CEMEHHBIME (PHHAHCAMM);
COCTaBIISITh BEIPAKEHHSI, ypaBHEHUS,
HEPaBEHCTBA M UX CHCTEMBI T10
YCIIOBHIO 33/1a49H, UCCIIEIOBATh
MOJYYEeHHOE pelleHIe U OIICHUBATh
NpaBIoNoA00HOCTh Pe3yIbTaTOB;

- OTIEpUPYET MOHSATHIMHU: CpeIHEe
apudmernyeckoe, MeIaHa,
HanOoJIbllIee 1 HAUMCEHBIIIEE 3HAYCHNS,
pasmax, Jucrepcusi, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO HaOOpa;
YMEHHUE U3BJIEKaTh, HHTEPIPETHPOBATh
MHQOPMAIHIO, IPEACTABICHHYIO B
TabIuIax, Ha quarpaMMax, rpadukax,
OTpaXXarol[ylo CBOMCTBA peaibHbIX
MPOIIECCOB U SIBIICHUH; PEICTABIATD
WH(POPMAIIHIIO C TOMOIIBIO TaOJIUIL 1
JMarpaMm; UCCIIeI0BaTh
CTaTUCTUYECKHE IAaHHBIE, B TOM YHCIIC
C IPUMEHEHHEM IrpadUueCcKuX
METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

- oHepUpYyeET MOHATUSIMU: CIyYalHbIN
OTIBIT U CiIy4aifHoe coOBITHE,
BEPOSTHOCTH CITy4alHOTO COOBITHS;
YMEHHE BBIUUCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM IpadUuecKux
METO/IOB; IPUMEHSTH (POPMYJIBI
CIIOKEHHSA U YMHOKEHUS
BEPOSTHOCTEH, KOMOMHATOPHEIE
(baxTel 1 HOPMYIBI IPH PEIICHUH
3a/1a4; OIICHUBATh BEPOSTHOCTH
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pCaANIbHBIX COOBITHIT; 3HAKOMCTBO CO
CIIy9aliHBIMU BETMYUHAMHU; YMECHHE
MIPUBOJUTH MTPUMEPHI TIPOSBICHUS
3aKOHA OOJIBIIUX YKCEI B MPUPOTHBIX
1 OOIIECTBEHHBIX SIBIICHUSX;

- YMETh OTIEPUPOBATH MMOHATHIMH:
TOYKa, IpsIMasi, INIOCKOCTb,
MPOCTPAHCTBO, ABYTPaHHBIN Yo,
CKpEIUBAIOIHECS MPsIMBIE,
NapauIeIbHOCTh U
MEPICHINKYJISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, YTOJl MeXKAY HMPSIMBIMH,
YTOJI MEX]Ty PSIMOU U TUTOCKOCTBIO,
YIOJI MEX]TY TJIOCKOCTSIMH,
PacCTOSTHUE OT TOYKH JI0 IIIOCKOCTH,
paccTosHUe MEXIy TIPSIMBIMH,
PACCTOSTHUE MEXY IIOCKOCTSAMU;
YMEHHE UCTIOJIb30BATh MTPH PEIICHUU
3aJ1a4 U3y4YEeHHBIE (DAKTHI U TEOPEMBI
TUTAHUMETPHHN; YMEHNE OlEHUBATh
pa3Mepbl 00bEKTOB OKPYIKAIOIIETO
MUDa;

- YMETh OTIEPUPOBATH MTOHATHIMH:
MHOTOTPaHHUK, CEUCHUE
MHOTOTPaHHUKA, KyO,
napaJuiesIenuIie]], pu3Ma, MupaMua,
(durypa 1 IoBepXHOCTb BpallleHHs,
HWIMHIP, KOHYC, map, chepa, CeYeHHs
(urypsl BpalieHus, IIOCKOCTb,
Kacatomasicsi cepsl, IUINHAPA,
KOHYCa, TUIOMIAAb TOBEPXHOCTH
MUPAMUJIBL, TIPU3MBI, KOHYCA,
MWIAHIPA, TUomaab cdepsl, 00beM
Ky0a, IpSIMOYTOJIFHOTO
napasuiesenuriesia, TupaMupl,
MPU3MBI, [IWIUH/IPA, KOHYCAa, 111apa;
yMeHHe N300pakaTb MHOTOTPaHHUKA
Y TIOBEPXHOCTHU BPAIICHUS, UX CEUCHUS
OT PYKH, C IIOMOIIbIO YEPTEIKHBIX
WHCTPYMEHTOB H AJIEKTPOHHBIX
CPEICTB; YMEHHE Paclo3HaBaTh
CUMMETPHIO B IIPOCTPAHCTBE; YMECHUE
pacro3HaBaTh MpaBUIbHBIE
MHOTOTPaHHUKH;

- YMETh OTICPUPOBATH MOHSATHIMH:
JBIYKCHUE B IPOCTPAHCTBE, MOJ00HbBIE
(uUTypBI B IPOCTPAHCTBE;
KCIIOJIb30BaTh OTHOIICHUE TUIOINAICH
MTOBEPXHOCTEH U 00BEMOB TIOJJOOHBIX
(buryp mpu pemeHnn 3a1ay;

- YMETh BBIYHCIISTh TEOMETPUIECKIE
BEJIUYMHBI (JJTMHA, YToJI, IJIOMalb,
00BEeM, TUTOMIAh TOBEPXHOCTH),
WCTIOJIB3YSl H3yUeHHbIE (POPMYITHI I
METO/IBI;

- YMETh OTICPUPOBATH MTOHATHIMH:
MPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,

peabHBIX COOBITHI; 3HAKOMCTBO CO
CITy4allHBIMH BEJTMYNHAMHU;, YMEHHE
MIPUBOANTD MTPUMEPHI TIPOSIBICHUS
3aKOHA OOJIBIIMX YHCEN B IPUPOIHBIX
1 OOIIIECTBEHHBIX SBIICHUSX;

- OTNIEpUPYET MOHATHIMH: TOUKA,
npsiMasi, IIOCKOCTbh, IPOCTPAHCTBO,
JBYTPaHHBIA yToJl, CKPEeLIMBaIOIINECs
MpsIMBIE, NTAPAJUIETLHOCTD U
MEPICHANKYISIPHOCTD MPSIMBIX U
TUIOCKOCTEH, YIOJl MKy TPSIMBbIMH,
YTOJI MEX]Ty PSMOU U TIOCKOCTBIO,
YTOJI MEXIy TIIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH,
pPacCTOSTHUE MEXTy MPSMBIMH,
paccTosHIE MEXy IIOCKOCTSIMHU;
YMEHHUE UCTIOIBb30BaTh MPU PEHICHUH
3a7a4y U3y4eHHbIE (PaKThl U TEOPEMEI
TUTAHUMETPUH; YMEHUE OlCHUBATh
pa3Mepbl 00bEKTOB OKPYIKAIOIIETO
MUpA;

- ONEPUPYET MOHATHUSIMH:
MHOTOTPaHHUK, CEUeHHUE
MHOTOTpaHHHUKA, KYO,
napaieNenumne, npu3Ma, TupamMmuaa,
¢urypa u moBepXHOCTh BpaIleHHUS,
MAIMHAP, KOHYC, IIap, cdepa, CeIeHMs
(Gurypsl BpalieHus, IIOCKOCTb,
Kacatomiascs cepsl, IIIUHApPA,
KOHYcCa, TUTOMIA/Ib TOBEPXHOCTH
MUPaMU/IbI, PU3MbI, KOHYCA,
MWIMHPA, TIoMAab chepbl, 00beM
Ky0a, IpSMOYTOJIHHOTO
napajuiesenumnea, MUpamMuIsl,
NPU3MBIL, IWJIMHIPA, KOHYCa, [1apa;
yMEHHE N300pakaTh MHOTOIPaHHUKH
Y TIOBEPXHOCTHU BPAIICHHS, UX CEYCHUS
OT PYKH, C TIOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB H AJICKTPOHHBIX
CPEICTB; YMEHHE PacIio3HABATh
CUMMETPHIO B MPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MpaBHIILHbIC
MHOTOTPaHHUKU;

- OTIEPUPYET MOHATUSIMHE: JIBIDKCHHE B
MPOCTPAHCTBE, TTO0OHBIC PUTYDPHI B
NPOCTPAHCTBE; UCIIOJIL30BATh
OTHOIIIEHUE TIIOMA/Iel TOBEPXHOCTEH
1 00beMOB TIOAOOHBIX PUTyp npu
peLLIeHNH 3a/1a4;

- BBISIBIISIET TEOMETPUYECKHUE
BEJIMYWHBI (IJIMHA, YTOJI, IJIOIaab,
00BeM, TUTOIIAIb IOBEPXHOCTH),
UCTOJb3Ys U3YYCHHBIC (DOPMYJIBI H
METOIBI;

- OTIEPUPYET MOHATHUSIMH:
MPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
KOOPAMHATHI TOYKH, BEKTOP,
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KOOPAWHATHI TOYKH, BEKTOP,
KOOPAMHATHI BEKTOPA, CKAJISIPHOE
[IPOU3BENICHHE, YTOJI MEKAY
BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPa Ha YHCIIO;
HaXOJUTh C IIOMOIIBIO U3YUECHHBIX
(hopMyIT KOOPAWHATHI CEPEAMHBI
OTpe3Ka, pacCTOSHUE MEXKIY ABYMS
TOYKAMH;

-yMeTh BBIOMpATh NOJIXO SN
W3yUYEHHBIH METOJ AJISl PeILCHHUS
3aJa4yMl, paclo3HaBaTh
MaTeMaTudeckue (hakThl U
MaTeMaTH4YeCKUe MOJIETH B
MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B ICKYCCTBE; YMEHHE
MPUBOJUTH IPUMEPBI MATEMATUIECKUX
OTKPBITUI POCCUHCKON U MUPOBOM
MaTeMaTHYEeCKOH HayKH

- YMETh OIIEPUPOBATH MOHATHUAMHU:
paunoHanbHas QyHKIHS,
nokasarenbHasi pyHKIHsS, CTEeHHAs
(dhyHKIHS, JoTaprPMUIeCKas
(GYHKIUS, TPUTOHOMETPHUYECKHE
¢yHKUIMH, 00paTHBIE QYHKIINY;
YMEHHE CTPOUTH rpauKu H3yIEHHBIX
(yHKIHMHA, UCTIONIB30BaTh IrpadKu MpH
M3Y4YEeHUU NMPOILIECCOB U 3aBUCUMOCTEH,
[IPY peLICHNH 33134 U3 APYTHX
y4eOHBIX IPEIMETOB U 33134 U3
peanbHON KU3HU; BBIPAXKATh
(dhopMynaMu 3aBUCUMOCTH MEXKIY
BEIMYMHAMY;

- YMETh ONIEPUPOBATH MOHITHUIMHU:
TOXJIECTBO, TOXK/IECTBEHHOE
npeoOpazoBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPaBHEHUH 1
HEPaBEHCTB, PaBHOCUILHOCTh
ypaBHEHUH, HEPAaBEHCTB U CUCTEM,
paunoHanbHble, HPPALMOHAIBHBIE,
MTOKa3aTeNbHbIE, CTETIEHHBIE,
norapudmMuieckue,
TPUTOHOMETPUUECKUE yPaBHEHUS,
HEPaBEHCTBA M CHCTEMBI; YMETh
pelaTe ypaBHeHHs, HEpaBEHCTBA U
CHCTEMBI C TOMOIIBIO Pa3IMYHBIX
[IPUEMOB; peIIaTh ypaBHEHNS,
HEPaBEHCTBA U CUCTEMBI C
napamMeTpoM; IPUMEHSITh ypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI AJIs
pelLIeHNs MaTeMaTHIeCKUX 3a1a4 U
3aj]]a4u U3 PasInUHbIX 00nacTeil HayKu
U peabHOH >KU3HH;

- YMeTh CBOOOTHO OTIEPHPOBATH
MOHSATHSIMU: JIBHXKCHHUE,
napajieNbHbII NepPeHoC, CHMMETpPUS
Ha IJIOCKOCTH U B IPOCTPAHCTBE,

KOOPJIMHATHI BEKTOPA, CKAIISIPHOE
MIPOU3BEICHHE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEeKTOPOB,
MpOM3BelICHHE BEKTOPA Ha YHCIIO;
HAXOJWTH C IIOMOIIBI0 U3yYEHHBIX
(hopMyJT KOOPINHATHI CEPEIUHBI
0Tpe3Ka, PACCTOSTHUE MEKIY JIByMS
TOYKAMH;

-BBIOUPAET MOAXOASAINI U3YYCHHBIH
METOJI JJIsl pelieHHs 3aauH,
pacIo3HaBaTh MaTeMaTHUECKHE (aKThI
Y MaTeMaTH4eCKHe MOJIENH B
MIPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMCHHE
MPUBOJUTH IPUMEPBI MAaTEMaTUIECKUX
OTKPBITUH POCCUHCKOW U MUPOBOM
MaTeMaTU4YeCKON HAyKH

- OTIEpUPYET MOHATUSIMH:
panuoHabHas GYHKIIHS,
MoKa3aTenbHast QYHKINS, CTeTIeHHAas
¢byHKLU, TorapudMuIecKas
(YHKIHSI, TPHTOHOMETPHUYECKHE
¢dbyHKIHA, oOpaTHBIC (YHKIINHT;
YMEHHUE CTPOUTH rpaduKn U3yIEHHBIX
(byHKLUH, UCTIONB30BaTh TpaduKu Ipu
W3YYEHUU MPOIIECCOB U 3aBUCUMOCTEH,
NIPY pelICHUH 3a1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB U 33j1a4 U3
peallbHOM KU3HU; BBIPAKATH
(hopMyamMu 3aBUCHMOCTH MEXTy
BEJINYHHAMU;

- OTIEpUPYET MOHATUSIMH: TOXKIECTBO,
TOXKJIECTBEHHOE ITPe00pazoBaHue,
ypaBHEHHUE, HEPABEHCTBO, CHCTEMA
YpPaBHEHUI 1 HEPABEHCTB,
PaBHOCHIIBHOCTH YPaBHEHHH,
HEPaBEHCTB M CHCTEM, PallHOHAIILHBIC,
UppalroHANbHBIE, TOKA3aTEIbHBIC,
CTEIICHHBIE, JIoTapu(pMHUUYECKHE,
TPUTOHOMETPUYECKHE YPAaBHEHUS,
HEPaBEHCTBA M CHCTEMBI; YMETh
pemarb ypaBHEHHsI, HEpaBEeHCTBA U
CHCTEMBI C TOMOIIBIO Pa3THIHBIX
NPUEMOB; pelliaTh ypaBHEHUS,
HEPaBEHCTBA M CHCTEMBI C
MapaMeTpoM; IIPUMEHITh YPaBHEHUS,
HEPaBEHCTBA, UX CHCTEMBI IS
pelleHns] MaTeMaTHIeCKuX 3a1ad 1
3a1a4 U3 pa3InyHbIX objacTeil HayKu
1 peaybHOH XKU3HU;

- ONepUPYeT MOHATHIMH: TBHKCHIE,
napaIeNbHBIA MePEeHOC, CHMMETPHS
Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MTOBOPOT, MpeodpazoBaHre OO0,
noJ00HbIE (QUTYPBI; YMETh
pacIo3HaBaTh paBHbIC U MMOJ00HBIE
(GUTYpHI, B TOM YHCIIE B PUPOJIE,
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MOBOPOT, MpeoOpa3zoBaHue MOJOOHS,
moto0HbBIe (DUTYPHI; YMETh
pacio3HaBaTh paBHbIE U TTIOAOOHBIE
(urypsl, B TOM 4HCli€ B IPUPOJE,
HUCKYCCTBE, apXUTEKTYPE; YMETh
UCTIOJIB30BaTh T€OMETPUICCKHE
OTHOIICHUS, HAXOIUTh
reoMeTpHYeCKHEe BETMUNHBI (JUTHHA,
yroJ1, IIOIaab, 00beM) P pEIICHUN
3a]a4 U3 JPyrux y4eOHbIX IPEAMETOB
U U3 peaIbHOM KU3HU

- YMETh ONIEPUPOBATH MOHATUAMHU:
paunoHanbHble, HPPALIMOHATIbHBIE,
MOKa3aTeNbHbIE, CTETICHHbIE,
norapudmMuieckue,
TPUTOHOMETPUUECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBL;

- YMETh ONIEPUPOBATH MTOHATHUIMHU:
MHOTOTPaHHUK, CEYEeHHUE
MHOTOTI'paHHHKA, KyO,
napauieNenumes, npu3Ma, TupamMmuia,
¢urypa v HOBEpXHOCTb BpaLICHUS,
LWIMHID, KOHYC, ap, cdepa, ceueHns
(urypsl BpalieHus, II0CKOCTb,
Kacaromasics cepsl, UINHAPA,
KOHYCa, IUIOIIa/lb IOBEPXHOCTH
MUPaMUJIBL, TIPU3MBI, KOHYCA,
HWIMHIPA, TIIOMAaab chepsl, 00beM
Ky0a, psIMOYTOJIEHOTO
napajiesenumnena, IupaMubl,
MPU3MBL, IIHJIHHIPA, KOHYyCa, 1Iapa;
yMeHHue n300paxaTb MHOTOTPaHHHKH
1 TIOBEPXHOCTH BPAILECHUS, X CEUCHUS
OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U DJICKTPOHHBIX
CPEACTB; YMETh Paclo3HaBaTh
CUMMETPHIO B IIPOCTPAHCTBE; YMETh
pacro3HaBaTh MpaBUIbHEIE
MHOT'OTPaHHUKH;

- YMETh OIIEPUPOBATH MOHITHUAMHU:
MPSMOYTOJIbHAsI CHCTEMa KOOPJIMHAT,
KOOPJAWHATHI TOYKH, BEKTOP,
KOOPZAMHATHI BEKTOPA, CKAJISIPHOE
MPOU3BENICHHE, YTOJI MEKITY
BEKTOpaMH, CyMMa BEKTOPOB,
MpOM3BeICHUE BEKTOPa Ha YHCIIO;
HaXOJUTb C IOMOILBIO N3YUECHHBIX
(hopMyIT KOOPJIUHATBI CEPEANHBI
OTpEe3Ka, PACCTOSIHUE MEXKAY IBYMS
TOYKAMHU

- YMETh OIIEPUPOBATH IIOHATUAMHU:
CIly4ailHbI{ OIBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTH CITy4aitHOTO
COOBITHSA; YMETh BBIUUCIIAT
BEPOSITHOCTh C UCIIOJIb30BaHHEM
rpaduecKiX METOO0B; IPUMEHSTh
(OpMYIIBI CIOXKEHHSI U YMHOXCHUS

HCKYCCTBE, apXUTEKTYpPE; YMETh
UCIIOJIB30BaTh T€OMETPUIECKUE
OTHOIIIEHUS, HAXOAUTh
reoMeTpUYCCKHE BETUUMHBI (JTMHA,
YTOJI, TUIOINA b, 00BEM) TIPH PEIICHUN
3a1a4 U3 Ipyrux y4yeOHBIX IPEIMETOB
Y U3 pealIbHOM KU3HU

- OTIEpUPYET MOHATHUSIMH:
paunoHanbHbIe, HPPALMOHAJIBHEIE,
MOKa3aTellbHbIe, CTEIICHHBIE,
norapudmMuieckue,
TPUTOHOMETPUUECKUE YPABHEHUS U
HEpPaBEHCTBA, UX CUCTEMBI;

- OTIEPUPYET MOHATUSIMH:
MHOTOTPaHHUK, CEYEHHUE
MHOTOTpaHHHKA, KyO,
napaielNienure, pu3Ma, TupamMua,
¢burypa v IOBEpXHOCTb BpalleHUs,
HUIHHIP, KOHYC, Wap, cdepa, cedeHuns
¢burypsl BpaiieHus, INIOCKOCTb,
Kacaromfasics cepsl, HIIUHApPA,
KOHYCa, TJIOLIalb TOBEPXHOCTH
NUpPaMU[bI, IPU3MBI, KOHYCa,
MAIMH/IPA, TUIOIIAb chephl, 00beM
Ky0a, PsIMOYTOJILHOT'O
napajiesenunes1a, TUpaMHIBbL,
MPU3MBIL, [IWJIMHIPA, KOHYCa, [I1apa;
yYMEHHe n300pakaTb MHOTOTPaHHUKH
Y TIOBEPXHOCTH BPAILICHHS, UX CEUCHUS
OT PYKH, C IIOMOILBIO YEPTEXKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX
CpPEZACTB; YMETh PaclO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMETh
pacrio3HaBaTh MpaBHIbHbIC
MHOTOTPaHHUKHY;

- OTIEpHUPYET: MPSIMOYTONbHAs CUCTEMA
KOOPJIMHAT, KOOPAWHATHI TOUYKH,
BEKTOP, KOOPJIUHATHI BEKTOPA,
CKaJIIPHOE MTPOU3BEICHHE, YOI
MEXIY BEKTOPaMH, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOpA Ha YHUCIIO;
HAXOJUTb C MTIOMOIIBIO U3YYEHHBIX
(bopMyI1 KOOPIMHATHI CEPeIUHbBI
0Tpe3Ka, PACCTOSHUE MEKIY JIBYMSI
TOYKAMH

- OIlEpUPYET NOHATHUIAMMU: CIIy4alHbIN
OTIBIT U CIIy4aiiHoe coOBITHE,
BEPOSITHOCTh CITy4ailHOTO COOBITHSI;
YMETh BBIYUCIATE BEPOSATHOCTD C
UCIIOJIb30BaHNEM IpauuecKuxX
METO/I0B; IPUMEHSTH ()OPMYJIBI
CIIOKEHHS U YMHOKEHHUSI
BEPOSTHOCTEH, KOMOMHATOPHBIE
(hakThl 1 GOPMYITBI IPH PEIICHAH
3aj1a4; OIICHUBATh BEPOSITHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO
CIIyYailHBIMM BEJIMUMHAMHU; YMEHHE
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BEpOSITHOCTEH, KOMOMHATOPHEIE
(hbakThl U HOPMYITBI IPH PEIICHUH
3aJa4; OLIEHUBATh BEPOSITHOCTU
peasbHBIX COOBITHI; 3HAKOMCTBO CO
CIlyJyalHBIM{ BeIMUMHAMU; YMEHHE
[IPUBOIUTH IPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIIMX YUCEN B MPUPOTHBIX
1 OOILECTBEHHBIX SBICHUSIX;

- YMETh CBOOOIHO ONEPHUPOBAThH
MOHSTHSIMU: CTETICHB C [IEJBIM
roKa3zareJyieM, KOpeHb HaTypajibHON
CTEIICHH, CTENICHb C PalliOHATIbHBIM
[I0Ka3aTesIeM, CTEeTEHb C
J€HCTBUTENBHBIM (BEIIECTBEHHBIM )
MoKaszaTeJieM, Jiorapudm guca,
CHHYC, KOCUHYC Y TAaHT€HC
MPOU3BOJIBHOTO YHCIIA;

- YMETh CBOOOIHO OTIEPUPOBATH
NOHATHSIMU: Tpaduk QyHKUNH,
obOpaTtHas GYHKITHS, KOMITO3UITAS
GyHKUMH, TUHEHHAS QYHKIUS,
KBaJpaTHYHas QyHKLUS, CTETIEHHAS
(GYHKLUS C LeTIbIM T0Ka3aTeseM,
TPUTOHOMETpUYECKUE QYHKIINH,
00paTHBIE TPUTOHOMETPHUYECKHE
({yHKUMY, TOKa3aTeNbHas U
norapumudeckas QyHKINN; YMETh
CTpOUTH rpaduKu QyHKIHH,
BBITOJTHATH TPEe00pa3oBaHus
rpaduKoB (yHKIIHIA;

- YMETh HCIOJIb30BaTh rpaduKu
(GyHKUMH 1 M3y4YeHHUs IPOLIECCOB U
3aBUCHUMOCTEH MPH PELICHUH 3a]1a4 U3
JPYTUX YYeOHBIX IPEAMETOB U U3
peanbHOU XKU3HU; BBIPAXKATh
(dhopMynaMu 3aBUCUMOCTH MEXKIY
BEIMYMHAMY;

- CBOOOIHO OTNEPHUPOBATH MOHATUSIMHU:
YEeTHOCTh (PYHKIMHU, TEPUOIUIHOCTD
(YHKLIUH, OTPaHUYEHHOCTh (QYHKIHH,
MOHOTOHHOCTbh (DYHKITUH, IKCTPEMYM
¢dyHKIMY, HanOOJIbIIIee U HAUMEHBIIICE
3Ha4YeHUs (PyHKIIMN Ha IPOMEXKYTKE;
YMETh IPOBOJIUTH UCCIIEIOBAHNE
GyHKIMH;

- YMETh HCIOJIb30BaTh CBOMCTBA U
rpaduku GYHKIUH TS peTeHus
ypaBHEHUI, HEPAaBEHCTB | 3aJ1ay C
napameTpamMu; H300paxkaTb Ha
KOOPAMHATHOHN IJIOCKOCTH MHOKECTBA
pelleHui! ypaBHeHUH, HEPABEHCTB U
UX CHCTEM

- YMETh ONIEPUPOBATH MOHATHUAMHU:
cpeaHee apudmMeTruecKoe, MeaAnaHa,
HaunOoJblliee U HANMEHbIIEE 3HAUCHHS,
pasmax, JucIepcusi, CTaHAapTHOE
OTKJIOHEHHE YUCJIOBOTO HAabopa,;

NPUBOJIUTH IPUMEPHI IPOSBICHHUS
3aKOHa OONBLINX YUCET B IPUPOAHBIX
U OOLIECTBEHHBIX SIBICHUSX;

- OTIEPUPYET MOHATUSIMH: CTETICHb C
LEeJIBIM TI0Ka3aTesleM, KOPEHb
HaTypaJbHON CTENICHHU, CTEIIEHb C
panroHaIBHBIM [TOKa3aTelIeM, CTENEHb
C JCMCTBUTENLHBIM (BEIIECTBEHHBIM)
MoKasareJsieM, Jorapudm uucna,
CHHYC, KOCUHYC U TAHT€HC
MPOHU3BOJIBHOTO YHCIIA;

- OTIEpUPYET MOHATUAMHU: TpauK
¢dbyHKIAN, oOpaTHAs GYHKITHS,
KoMo3unus (GyHKIUH, THHEHHAS
GbyHKUMS, KBagpaTHIHAasK QYHKLUS,
CTereHHas GYHKLUS C LEIIbIM
MoKa3aTesieM, TPUTOHOMETPUIECKHe
¢byHKUIUHN, 00OpaTHEBIE
TPUTOHOMETpPHUECKHE (DYHKLINH,
MIOKAa3aTesIbHas U JlorapupmMuyecKast
(GyHKINHU; yMETb CTPOUTH rpaduKu
(byHKLUUI, BBITOTHSTD
npeoOpa3oBaHus rpadUKOB QYHKITHIA;
- HCTIONB3YeT rpadpuku PyHKINH A7
M3y4EHUs MPOIECCOB U 3aBUCUMOCTEN
NPY peLICHUH 3a7a4 U3 APYTUX
Y4eOHBIX MPEIMETOB H U3 peallbHON
JKU3HH; BBIpaXKaTh GOopMyIaMu
3aBHCUMOCTH MEKAY BEITMUUHAMU;

- OTIEPUPYET MOHATUSIMH: YETHOCTb
(GYHKIIMH, TEPUOTUIHOCTD (PYHKIINH,
OTrpaHUYEHHOCTD (PYHKLUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
¢yHKIIIH, HanOOoJIbIIIee W HAaMEHBIIIee
3Ha4eHUs! QYHKIMU Ha TIPOMEXKYTKE;
YMETh MPOBOJIUTH UCCIICIOBAHNE
GbyHKIHY;

- HCTIOJB3YET CBOWMCTBA U Tpaduku
GbyHKUMI U151 pelieHns ypaBHEHUH,
HEpaBEeHCTB U 3a7a4 C IapaMeTpaMu;
n300pakaTh Ha KOOPJMHATHOM
IJIOCKOCTA MHOXECTBA PELICHUI
YpaBHEHUH, HEPABEHCTB U UX CUCTEM
- OTIEPHUPYET MOHATUSIMH: CPEIHEE
apudmeTnyecKkoe, MeIMana,
HauOoJIbllIee 1 HAMMEHbIIIeE 3HAYCHN,
pasmax, qucrepcusi, CTaHJapTHOE
OTKJIOHECHHE YHCIIOBOTO HAbOPa;
YMEHHUE U3BJIEKaTh, HHTEPIPETHPOBATh
MH(OPMAIHIO, IPEACTABICHHYIO B
TabnuIrax, Ha IuarpaMMax, rpadukax,
OTpaXXarolIylo CBOMCTBA peabHbIX
MPOLIECCOB U SIBJICHUH; IPEICTABIATD
WH(OPMAITHIO C TIOMOIIBIO TaOIUIT 1
JuarpaMm; NCCIeq0BaTh
CTaTUCTUYECKHE TaHHBIE, B TOM YHCIIe
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yMEHHUE W3BJIeKaTh, HHTCPIPETHPOBATD
HHGOPMAIHIO, IPEACTaBICHHYIO B
Tabnwmax, Ha IUarpaMmax, rpadukax,
OTPaXKAOUIYI0 CBOMCTBA PeaIbHBIX
MIPOLIECCOB U SIBICHUI; IPEACTABIATD
WH(POPMAITHIO ¢ TTOMOIITLIO TAOJIHIT U
JarpamMM; UCCIIeIOBaTh
CTaTUCTUYECKUE JTAaHHBIE, B TOM YHCIIE
C IPUMEHEHUEM IpadUUECKUX
METOJIOB M DJIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATH MTOHATHUIMHU:
TOYKA, MPsIMasi, MIIOCKOCTh,
IIPOCTPAHCTBO, IBYTPaHHbII yrod,
CKpPEIIUBAIOIIHNECS MPSIMBIE,
napaienTbHOCTh U
HNEPIEHIUKYISIPHOCTD MPSIMBIX U
TUIOCKOCTEH, YTOJI MEXK/TY MPSIMBIMH,
YroJl MEXIy IPSMOH M MJIOCKOCTBIO,
YroJl MEXIy TUIOCKOCTSAMH,
paccTosiHUE OT TOYKH [0 INIOCKOCTH,
paccrosiHue MEXIy IPSMBIMH,
paccTosiHuEe MEXIY IIIOCKOCTSAMU;

- YMETh UCIOJIb30BaTh IPH PELICHUI
3a]]a4 U3y4eHHbIE (PAKThI U TEOPEMBI
IUTAHUMETPUH; YMEHHE OLICHUBATh
pasMepsl 00bEKTOB OKPY>KarOILETO
MUpa

- YMETh pelaTh TEKCTOBBIE 3a/1a41
Pa3HbIX THIIOB (B TOM YHCIIE Ha
MIPOLICHTHI, JOJH U YacTH, Ha
IBIKEHNE, paboTy, CTOUMOCTh
TOBAapOB U YCIIyT, HAJIOTH, 3a7a4y U3
00JIaCTH YIIpaBICHHUS JINUHBIMU U
CEeMEeWHBIMH (PHAHCAMM); COCTaBIIATh
BBIpaKEHHS, YPaBHEHHsI, HEPABCHCTBA
U MX CHCTEMBI [0 YCIIOBHIO 3a/1a4H,
HCCIIeI0BATh MOJIyYCHHOE PELICHUE U
OILICHUBATh MPaBONO0I00HOCTh
pe3yabTaToB

- YMETh OIIEPUPOBATH MOHITHUAMHU:
(GhyHKIHS, HenpepbIBHAS (GYHKIHA,
MIPOU3BOJIHAS, TIEPBOOOPA3HAS,
OIIpeeNICHHbIH HHTErpall; YMETh
HaXOJIUTh MPOU3BOIHEIC
3JIEMEHTApHBIX (YHKIMUH, HCTIONB3YS
CIpPaBOYHbIC MaTEpHAbl; UCCIIEA0BATh
B IpocTeHINX ciyvasx QyHKIUH Ha
MOHOTOHHOCTb, HAXO/IUTh
HanOOJbIINE U HANMEHBIINE 3HAUCHUS
(YHKIMIT;, CTPOUTH rpadukm
MHOT'OYJICHOB C HUCIIOJIb30BaHUEM
anmapara MaTeMaTHYECKOTO aHaJIN3a;
MPUMEHSTH IPOU3BOAHYIO MIPU
PELICHNN 3a/1a4 Ha JBI)KEHHE; PELIaTh
MPaKTUKO-OPUCHTHPOBAHHBIE 3a/1a91
Ha HauOOoJbIINE U HANMEHbBILIUE

C IPUMEHEHHEM TpapUIeCKUX
METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

- OTIEpUPYET MOHATHIMH: TOUKA,
npsiMasi, INIOCKOCTh, TIPOCTPAHCTBO,
JIBYTPAHHBIA YTOJI, CKPEITUBAIOIIAECS
MpSIMBIE, TAPAJUIETFHOCTE
MEPICHANKYISIPHOCTD MPSIMBIX U
TUIOCKOCTEH, YIOJl MKy TPSIMbIMH,
YTOJI MEX]Ty PSMOU U TIOCKOCTBIO,
YIOJI MEXTY IJIOCKOCTSIMH,
paccTosHUE OT TOYKH JIO TUIOCKOCTH,
paccTosTHIE MEXTy MPSIMBIMH,
paccTosHIE MEXIYy IIOCKOCTSIMHU;

- MCIIOJIb3YET MPH PEIICHNH 3a1a4
W3yYeHHBIC (DAKThI U TEOPEMBI
TUTAHUMETPUHN; YMEHHUE OIEHNBATh
pa3Mepbl 00bEKTOB OKPYIKAIOIIETO
MuUpa

- pelIaeT TeKCTOBBIC 3a]]a41 Pa3HBIX
TUTIOB (B TOM YHCJIE Ha TIPOIICHTHI,
JIOJI M YacTH, Ha IBMIKCHUE, paboTy,
CTOMMOCTH TOBApPOB U yCIYT, HAJIOTH,
3a/a4n U3 00JacTH yIpaBIeHUs
JTUIHBIMA U CEMEHHBIME (PHHAHCAMH);
COCTaBJISTh BRIPAKCHHUS, YPABHCHUS,
HEPaBEHCTBA M X CHCTEMBI IO
YCIIOBUIO 33/Ia4H, CCIIEI0BATh
MOJTy4YEeHHOE PEIICHUE U OlICHUBATh
MPaBIONOA00HOCTh PE3YJIETATOB

- OTepUpPYeT MOHATHAMHE: (PYHKIIHS,
HenpepbiBHAS (YHKIIHS, IPOU3BOIHA,
nepBooOpa3Hasi, OnpeaeICHHBIN
WHTETPaJl; YMETh HAXOIUTh
MIPOU3BOIHBIC 3JICMEHTAPHBIX
(YHKIHIA, UCTIONB3YS CITPABOYHBIC
MaTepHUalbl; HCCICIOBATh B
MPOCTEHUINNX CITyqasx QYHKIUU Ha
MOHOTOHHOCTb, HAXOJIUTh
HAUOOJIBIIINE U HAMEHBIITNE 3HAYCHUSI
(GYHKIHIA; CTPOUTH TpaduKh
MHOTOYJICHOB C UCIOJIb30BAHUEM
arnmapaTta MaTeMaTHYECKOTO aHaJIK3a,;
MIPUMEHSTH TIPOU3BOTHYIO IIPH
pEIlIeHUH 3a/1a4 Ha ABH)KCHUE, PEIIaTh
MPAKTHKO-OPUCHTUPOBAHHBIC 33]1a41
Ha HAUOOJBIIINE U HANMEHBIIINC
3Ha4YeHUs, HA HAXOXKICHHE TTyTH,
CKOPOCTH U YCKOPCHHUS;

- ONIEPUPYET MOHSATUSAMHU: JIBUKCHHE B
MIPOCTPAHCTBE, MOI00HBIE (GUTYPHI B
MPOCTPAHCTBE; HCITOIF30BATh
OTHOIIEHHUE TUIOIIAIEH MOBEPXHOCTEN
1 00beMOB IOAOOHBIX pUryp npu
pelIeHun 3a/1ay;

- BBIYHCIISIET TCOMETPUUYCCKUE
BEJIMYWHBI (IJIMHA, YTOJI, IIONIalb,
00BeM, TIOIIAIb IOBEPXHOCTH),
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3HAYCHUs, HA HAXOXKACHUE MyTH, UCTIONIB3YSl U3y4eHHBIE HOPMYJIBI U
CKOPOCTH U YCKOPEHHUS; METO/IBI

- YMETh OIIEPUPOBATH MOHATUAMHU:
JBIDKCHHE B IPOCTPAHCTBE, MOI0OHEIE
(Uryps! B IpOCTPaHCTBE;
UCTIOJIB30BaTh OTHOLICHUE MJIOIIaAeh
TTIOBEPXHOCTEH 1 00HEMOB ITOTO0HBIX
(Guryp npu peieHuu 3a1ad;

- YMETh BBIYUCIISATH TEOMETPHUYECKHE
BEJMYWHBI (IJIMHA, YTOJI, MJIOMaab,
00beM, III0IaAb HOBEPXHOCTH),
UCTIONB3YS U3Y4YeHHbIE (POPMYIIBI 1
METO/BI

@opMbl M METOJIbl KOHTPOJII M OLEHKU DPE3yJbTaTOB OOYyYEHHUsS JOJDKHBI MO3BOJISTH
IIPOBEPATH Y 00YUAIOUIUXCS HE TOJIBKO CPOPMUPOBAHHOCTH MPO(ecCHOHATbHBIX KOMIETEHIIUH,
HO U pa3BUTHE OOLINX KOMIIETEHIIMHA U 00€CIIeUNBAIOLINX UX YMEHUIA.

Pe3yabTarhl

(ocBO€eHHbBIE OcHOBHBIE TTOKA3aTEJH OLEHKH @DopMbI U METOIbI KOHTPOJISI U
001IeKYyIbTYPHbIE pe3yJbTara OLIEHKH

KOMIIETEHLIMH)

B yacTtu Tpy10BOTO BOCITUTAHHUS:

- TOTOBHOCTH K TPYy, OCO3HAHUE
LIEHHOCTU MacTePCTBa, TPYIOJIIOOHE;
- TOTOBHOCTH K aKTHBHOM
JIEATETLHOCTH TEXHOJIOTHUECKON 1
COLIMAIBHOMN HAIIPABJICHHOCTH,
CIIOCOOHOCTH WHUITMHPOBATB,
IJIAHUPOBATh U CAMOCTOSTEIILHO
BBINOJIHAT TaKYIO JIEATEIILHOCTB;

- HHTEPEC K PA3INYHBIM cepam
PO ECCUOHATTLHON NIEATETFHOCTH,
OBJajicHue YHUBEPCATbHBIMHU TectupoBanue

y4eOHBIMU TO3HABATEIBHBIMU YcTHbIH ompoc

OK 01. Bri6upats IEUCTBUSIMU: Marematnyeckuii JUKTAHT
CIIOCOOBI PEIICHUS a) 6a30BBIC JIOTHIECKHUE TCHCTBHS: WHnuBuyansHas

3a7a4 - CaMOCTOSITEIILHO (DOPMYJIHPOBATH U camMoCTosTeIbHas padoTa
npoecCHoHaTBHOM aKTyaJIU3upoBaTh NpodiIeMy, [IpencraBnenne pe3ynbTaToB
JIEATEIILHOCTH, paccMaTpuBaTh €€ BCECTOPOHHE; MPAaKTHYECKUX PaboT
MPUMEHHUTEIILHO K - YCTaHABJIMBATh CYIECTBEHHBIN 3ammra TBOPUYECKUX paboT
Pa3IMYHBIM MIPU3HAK WJIK OCHOBAHHUS IS 3ammTa HHAUBUTY ATbHBIX
KOHTEKCTaM. CpaBHEHUS, KITaCCU(UKAIIUU U MIPOEKTOB

00001IeHHS; Konrposbhas pabota

- ONPEJICIIATH 1SN ICATEIBHOCTH, BrinonHeHnue 3aJaHni Ha SK3aMEHE
3a/1aBaTh MMapaMeTpbl U KPUTEPHU UX
JIOCTHKEHHSI;

- BBISIBJISITH 3aKOHOMEPHOCTHU U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBJICHMSIX ;

- BHOCUTh KOPPEKTUBHI B
JIEATENBHOCTD, OLIEHUBATD
COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OTICHUBAThH PUCKH TIOCTIECACTBHI
JIEATENBHOCTH;

- pa3BUBATh KPEATHBHOE MBINICHHE
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IIPY PEIICHUH KU3HEHHBIX MPOOIeM
0) 6a30BbIC HCCIIEIOBATECIICKUE
JICHCTBHS:

- BJIaJIETh HAaBBIKAMU y9€OHO-
HCCIIEI0BATENBCKON U NPOEKTHOM
NEATETHFHOCTH, HAaBBIKAMHU Pa3peIICHUS
po0Iem;

- BBISBJIATH IPUYMHHO-CIIC/ICTBCHHBIC
CBSI3H U aKTyaJH3UpOBaTh 337129y,
BBIJIBUTaTh THUIIOTE3Y €€ PELICHHMS,
HaXOJHUTh apTyMEHTBI JJIs
JI0Ka3aTeIbCTBA CBOUX yTBEPIKICHU,
3a/1aBaTh MapaMeTPsl H KPUTEPHH
PpeIeHuS;

- aHAJIM3UPOBATH MOJTYUYCHHBIE B XOJIE
pelIeHus 3a7a9n Pe3yIbTaTHI,
KPUTHYECKU OLIEHUBAThH MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSX;

-- YMETh IEPEHOCUTH 3HAHUS B
M03HABATENBHYIO U IPAKTHIECKYIO
00J1aCTH )KU3HENEATEIBHOCTH,

- YMETh HHTETPUPOBATh 3HAHUS U3
Pa3HBIX IPEAMETHBIX 00IacTeil;

- BBIJIBUTATh HOBBIC UJICH, TIPE/IaraTh
OpPUTHHAJIBHBIE ITOJAXO0/IBI U PEIICHUS;
M CIIOCOOHOCTH MX MCIIOJIb30BaHUS B
M03HaBaTEILHOM U COIMAJIbHOMN
MIPAKTHKE

OK 02. OcymiecTBisTh
ITOMCK, aHAJIU3 U
HMHTEPIPETAIUI0
HHpOPMAIHH,
HEe0OXO0aUMOM IS
BBITIOJTHEHHUS 3374
npohecCHOHANTBHOM
JIEITENBLHOCTH.

B 00macTv IeHHOCTH HAYYHOTO
MO3HAHUSI:

-C(pOPMHUPOBAHHOCTH MUPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHS HAYKH U
OO0IIECTBEHHON MPaKTHKH,
OCHOBAHHOTO Ha JUAJIOTE KYJBTYP,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B IOJIMKYJIbTYPHOM MUPE;

- COBEPILEHCTBOBAHUE SA3BIKOBOH 1
YUTATENHCKON KYJIBTYPBI KaK CPEICTBA
B3aUMOJICHCTBUS MEXKTY JIIOJIbMH U
NIO3HAHUS MUPA;

- 0CO3HAHME IIEHHOCTH HaYYHOU
JIeSITEbHOCTH, TOTOBHOCTb
OCYILECTBIISITh IPOCKTHYIO U
HCCIIEIOBATENBCKYIO JESITEIbHOCTD
WHMBUAYAIBHO U B TPYIIIE.
OBnanenne yHUBEPCATHHBIMHU
yueOHBIMHU ITO3HABATEIbHBIMU
JNIEUCTBUSIMU:

B) paboTa ¢ mHpOpMaIei:

- BJIAJICTh HABBIKAMH MTOJTYYCHUS
HHGOPMAITUY U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSATECILHO
OCYIIECTBIISITh TIOUCK, aHAITH3,
CHCTEMATHU3AIMI0 K UHTEPIPETALHIO
nHGOPMAITUY PA3TUYHBIX BUOB U

TectupoBanue

VYcTHBI onpoc
MareMaTHdeCcKui TUKTaHT
NuaauBuayanbHas
caMmocTosTeIbHas paboTa
IIpencraBnenue pe3ynbTaToB
MPaKTHYECKUX padoT
3ammTa TBOPUYECKUX paboT
3ammTa HHAUBUTY ATbHBIX
MIPOEKTOB

KonTponbhas pabora
Brimonnenue 3amanuii Ha PK3aMEHE
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($hopM mpeacTaBiIeHus;

- CO3/1aBaTh TEKCTHI B PA3THYHBIX
¢dopmaTax ¢ yueToM Ha3HAUCHHUS
UH(QOPMAIMH U [IEIEBOH ayTUTOPUH,
BEIOMpast ONTUMATBHYIO (hOpMy
MIPE/ICTABICHNS U BU3yaIN3alliy;

- OIIGHUBATH JIOCTOBEPHOCTb,
JIETUTUMHOCTD HHPOPMAIHH, ce
COOTBETCTBHE MTPABOBBIM M MOPAILHO-
THYECKHM HOpMaM;

- HCTIOJIb30BaTh CPEACTBA
UH()OPMALMOHHBIX U
KOMMYHHUKAaIMOHHBIX TEXHOJIOTHH B
pEIICHUH KOTHAUTUBHBIX,
KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3a1a4 C
coOroieHneM TpeboBaHMIA
9PrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
THTHEHBI, pecypcocOepekeHHs,
MIPABOBBIX M STHYECKUX HOPM, HOPM
“H(OPMAIMOHHOU 0€30MMaCHOCTH;

- BJIaIeTh HaBBIKAMU PACIIO3HABAHUS U
3aIIUTH HHPOPMAIIHH,
rH(OPMAITMOHHON 0e30MmacHOCTH
JMYHOCTHU

OK 03. [TmanupoBath
W PEaM30BHIBATD
COOCTBEHHOE
podecCruoHaIbHOE U

JIMYHOCTHOC PAa3BUTHUC.

B o6nactu 1yXOBHO-HPaBCTBEHHOTO
BOCITUTAHUS

-- ¢(hOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STUYCCKOI0 IIOBEICHUS,

- CITOCOOHOCTH OIEHUBATh CUTYAITUIO U
[IPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHUPYSICH Ha MOPAIBLHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

- OCO3HaAHHE JIMYHOTO BKJIaJa B
MOCTPOEHUE YCTOHYMBOIO OYAYIIEro;
- OTBETCTBCHHOE OTHOILICHHE K CBOUM
ponuTensM U (WiIH) APYTUM YiIeHaM
CEMbH, CO3JaHHIO0 CEMbH Ha OCHOBE
OCO3HAHHOI'O IPHUHSATHUS [ICHHOCTEH
CEMEMHOM KU3HH B COOTBETCTBHH C
TpaauuusaMu HaposioB Poccuu;
OBnaseHne yHUBEpCaIbHBIMU
PETYJISATUBHBIMU JICHCTBUSIMH:

a) caMOOpraHU3aIus:

- CaMOCTOSITEIBHO OCYIIECTBIISITh
[M03HABATEIBHYIO JICATEIHLHOCTD,
BBISIBJIATH IPOOJIEMBI, CTABUTH U
(hopmyupOBaThH COOCTBEHHBIC 3a/1aUH
B 00pa30BaTEIbHON JIEATSIILHOCTU U
JKU3HEHHBIX CUTYaINsX;

- CAMOCTOSITEJILHO COCTABIIATH IIJIaH
petieHus IpoOJIeMBI C YIETOM
HMEIOIINXCS PECYypPCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTCHU;

- 1aBaTh OICHKY HOBBIM CHUTYAIIHSIM;
Croco0CTBOBaTh (POPMUPOBAHUIO U
MIPOSIBIICHHUIO IIIMPOKOH IPYIUIINN B

TectupoBanue

VYerHbIi onpoc
MaremaTudeckuii TUKTAHT
WnauBunyansHas
caMocCTosTeIbHas paboTa
IIpencraBnenue pe3ynbTaToOB
NPaKTHYECKUX paboT
3ammra TBOpPYECKUX padoT
3aluTa HHANBUTy AITbHBIX
MIPOEKTOB

Konrponbnas pabota
BrinonHenue 3agaHuii Ha 3K3aMEHe
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Pa3HBIX 00JIACTSIX 3HAHUH, TOCTOSHHO
MTOBBIIIATH CBOI 00pa30BaTENbHBIA U
KYJIbTYPHBIH YPOBEHB;

0) CaMOKOHTpOJIb:

HCTIONIB30BaTh MMPUEMBI peIeKCHH IS
OTICHKH CHUTYaIlMH, BEIOOpa BEPHOTO
pelIeHuUs;

- YMETh OIICHHBATh PUCKH U
CBOEBPEMEHHO NIPUHUMATh PEIICHUS
10 MX CHUXKEHHIO;

B) 3MOIMOHAJIbHBIN UHTEIUICKT,
MIpeIoJaraton it
c(hopMHPOBAHHOCTE:

BHYTpPEHHEH MOTHBAILIUH,
BKJIIOYAIOILIEH CTPEMIIEHUE K
TIOCTIDKCHHUIO IETTH U YCIIEeXYy,
ONTHUMU3M, HHUIIUATUBHOCTh, YMEHHE
JIEHCTBOBATh, HCXOS U3 CBOUX
BO3MOXKHOCTEH;

- DMITaTHH, BKIIOYAOIICH
CIIOCOOHOCTh MIOHUMATh
SMOIMOHAILHOE COCTOSIHHE APYTHX,
VYIHUTHIBATH €0 MIPH OCYIIECTBICHUH
KOMMYHUKAIIIH, CIIOCOOHOCTH K
COUYYBCTBHIO U COTICPESIKUBAHUIO;

- COIIMAIbHBIX HABLIKOB, BKIIOYAIOIINX
CIIOCOOHOCTD BBICTPAWBATh
OTHOILICHUS C IPYTUMHU JIFOJIbMH,
3a00TUTKCS, POSIBIISATH MHTEPEC U
paspeniaTh KOHQIHMKTHI

OK 04. Pabotats B
KOJIJICKTUBE U
Komanze, 3pPpeKTuBHO
B3aHMOJICHCTBOBATE C
KOJIJIeraMmu,
PYKOBOJICTBOM,
KIJIMEHTaMH.

TOTOBHOCTH K CAMOPA3BUTHIO,
CaMOCTOATEIBHOCTH U
CaMOOTPEENICHHIO;

-OBJIaJIcHUE HAaBBIKAMHU y4eOHO-
UCCIIEI0BATENbCKOM, IPOEKTHOU U
COLIMANBHOM JIeATENBHOCTH;
Ognagenue yHUBEpCaIbHBIMU
KOMMYHHKATHBHBIMH J€HCTBHAMMU:
0) coBMecTHas AeSITEIbHOCTS!

- IOHUMATh U UCIOJIb30BaTh
MIPEeNMYIIEeCTBA KOMaHTHON U
WH/IUBUYaJTbHON pabOTHI;

- IPUHUMATB 1€ COBMECTHOMN
NeSITEeIbHOCTH, OPIaHU30BbIBATh U
KOOPAMHHPOBATH IEHCTBUS 110 €€
JOCTHKEHHIO: COCTABIIATH IJIaH
JEHCTBUM, pacTIpedesaTh PoJu C
y49eTOM MHEHHUH y4aCTHUKOB
00CYXIIaTh Pe3yJIbTaThl COBMECTHOM
paboThr;

- KOOPAMHUPOBATh U BBIOJIHSTH
paboTy B yCIOBHAX pealbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBHS;

- OCYILECTBIISITh IO3UTUBHOE
CTpaTernyeckoe MoBeICHHUE B
Pa3NUYHBIX CUTYAIMSIX, IPOSIBISAThH

TectupoBanue

VYceTHBI onpoc
MaremaTudecKkuii TUKTaHT
WnauBunyansHas
camocTosATeIbHas paboTa
IIpencraBieHnue pe3ynbTaToB
NPaKTHYECKUX paboT
3ammra TBOpPYECKUX paboT
3anmTa HHANBUIYAITEHBIX
MIPOEKTOB

Konrposbnas pabota
BrinonHenue 3a1aHuil Ha SK3aMeEHe
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TBOPYECTBO U BOOOpakeHHe, ObITh
WHULUATHBHBIM.

OsnaneHue yHUBEpCaIbHBIMU
PETYISTHBHBIMU ICHCTBUSMU:

T) IpUHATHE ce0s U IPYTHX JIFOJIEH:
- IPUHUMATh MOTHUBBI U apI'yMEHTHI
JIpYruX JIOJEH IpU aHaIu3e
pe3yIABTAaTOB AEATEILHOCTH;

- IPU3HABATh CBOE IPABO U MPAaBO
IpPYTHX JIIOJeH Ha OUINOKH;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh
MHD C IO3ULHKHU IPYTOro YeJOBeKa

OK 05. Ocy1iecTBiIsTh
YCTHYIO U
MUCHMEHHYIO
KOMMYHHKAIHIO HA
rocy1apCTBEHHOM
SI3BIKE C YYETOM
ocobeHHOCTEH
COIMATIBLHOTO U
KYJBTYPHOTO
KOHTEKCTA.

B obGnactu acTeTHYECKOrO
BOCITUTAHHS:

- 3CTETHYECKOE OTHOIICHUE K MUDY,
BKITIOYAsl 3CTETHKY ObITA, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA,
TpyJa U OOIIECTBEHHBIX OTHOIICHU;
- CMOCOOHOCTH BOCTIPUHUMATD
pa3aryYHbIe BUIBI HCKYCCTBA,
TPaIUIMK U TBOPUECTBO CBOETO U
JIPYTHX HAPOJIOB, OIYIIATh
SMOIMOHAJIFHOE BO3ACHCTBHIE
HCKYCCTBa;

- YO©XKICHHOCTh B 3HAYMMOCTH JJIsI
JIMYHOCTH U 00ILEeCTBa
OTE€YECTBEHHOTO ¥ MUPOBOT'O
HCKYCCTBa, dTHUYECKUX KYJIBTYPHBIX
TpaJMIUi U HAPOTHOTO TBOPUECTBRA;
- TOTOBHOCTh K CAMOBBIPXCHHIO B
Pa3HBIX BUAaX UCKYCCTBA, CTPEMJICHHE
MPOSIBJISITH KAUECTBA TBOPUYECKOM
JUYHOCTH;

OBnajzicHNEe YHUBEPCATHHBIMA
KOMMYHHKATHBHBIMH JCHCTBUSIMHU:
a) oOIIeHMeE:

- OCYIIECTBIISITh KOMMYHHKAIIUH BO
Bcex cepax Ku3HM;

- pacro3HaBaTh HeBepOAIbHbIC
cpezcTBa OOIICHNUS, TOHUMATh
3HAYEHHE COIMAILHELIX 3HAKOB,
pacro3HaBatTh MPEANOCHLIKA
KOH(JIUKTHBIX CUTYaIlHil U CMSATYATh
KOH()JIUKTHI;

- pa3BEpPHYTO W JIOTUYHO U3J1araTh
CBOIO TOYKY 3PEHUSI C
HCII0JIb30BAHMEM SI3BIKOBBIX CPEJICTB

TectupoBanue

VYerHBIi onpoc
MaremaTuyecKkuii AUKTaHT
WunuBunyanbHas
camocTosATeIbHas pabora
IIpencraBnenue pe3ynbTaToOB
NPaKTHYECKUX paboT
3ammTa TBOpUYECKUX padoT
3anmTa HHANBUIYAITBHBIX
MIPOEKTOB

Konrponbnas pabota
Brinonnenue 3a1aHuil Ha SK3aMeHe

OK 06. IIposBare
Ipa)IaHCKO-
MaTPUOTHYECKYIO
MO3UILIMIO,
JIEMOHCTPHUPOBAThH
OCO3HAHHOE
MOBEJECHHE HAa OCHOBE
TpagUIIMOHHBIX
0011IeUETOBEYSCKUX
IICHHOCTEH,

- 0CO3HaHWE 0OYJATOTIIIIMUCS
POCCHIICKOI IpaskJaHCKOM
WUJICHTUYHOCTH;

- IIeJICHATIPABJICHHOE Pa3BUTHE
BHYTPECHHEH MO3UIIUY JTHYHOCTH HA
OCHOBE TyXOBHO-HPaBCTBEHHBIX
LIeHHOCTel HapoaoB Poccuiickoit
®denepanyu, ICTOPUIECKUX U
HAI[MOHAIbHO-KYJIbTYPHBIX TPAIUIIHM,
(hopMHpOBaHUE CHCTEMBI 3HAYNMBIX

TectupoBanue

VYerHBI onpoc
MaremaTuyecKuil AMKTaHT
WNunuBunyanpHas
caMmocTosTeIbHas paboTa
IIpencraBnenue pe3ynbTaToB
MPAaKTHYECKUX padoT
3ammuTa TBOpUECKHX padboT
3amura HHANBUAYATBHBIX
MIPOEKTOB
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MPUMEHSTH CTaHAAPTHI
AQHTUKOPPYILHOHHOTO

TOBEJICHUS

LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO
MHUPOBO33pEHMSI, TPABOCO3ZHAHMUA,
3KOJIOTUYECKOU KYJIBTYPBI,
CIIOCOOHOCTHU CTABUTH LIEJIU U CTPOUTh
JKU3HEHHBIC TIaHBI;

B yactu rpa)x1aHCKOTO BOCITUTAHHUSA:
- OCO3HAHHE CBOUX KOHCTUTYLMOHHBIX
paB ¥ 00s3aHHOCTEN, YBaXKEHHE
3aKOHa M MPaBOIIOPAIKA;

- IPUHATHE TPATUIIMOHHBIX
HaIMOHAJbHBIX, 00IIEYeTIOBEYECKUX
TYMaHUCTHYECKUX U
JIEMOKpATHYECKUX IEHHOCTEN;

- TOTOBHOCTb IIPOTUBOCTOSATH
HIEO0JIOTHH SKCTPEMHU3MA,
HaloHaM3Ma, KceHopoOuu,
JUCKPUMHUHAIIUY 110 COL[UAIBHBIM,
PENUTHO3HBIM, PACOBBIM,
HaIlMOHAJIBHBIM NIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO
JEeSTENbHOCTh B MHTEpECAX
IpaXJaHCKOro o0I1ecTBa, y4acTBOBAaTh
B CaMOYTIPaBJICHUHU B
001e00pazoBaTeNbHON OpraHu3aluu
1 AETCKO-IOHOIIECKMX OpraHU3alusX;
- YMEHHE B3aHMOIECTBOBATH C
COLIMaIbHBIMU MHCTUTYTaMH B
COOTBETCTBHU C UX QYHKLUMSIMH U
Ha3HA4YCHHEM;

- TOTOBHOCTH K TYMaHHUTApPHOH H
BOJIOHTEPCKOI IeATENBHOCTH;
MAaTPUOTHYECKOTO BOCIIUTAHUS:

- cOPMUPOBAHHOCTH POCCUUCKOM
rpak/1aHCKOW UJIEHTUYHOCTH,
NaTPUOTHU3MA, YBAXKEHUS K CBOEMY
Hapoy, YyBCTBA OTBETCTBEHHOCTH
nepen Poaunoii, ropaoctu 3a cBOM
Kpai, cBor0 PonuHy, CBOU A3BIK U
KyJbTYpY, IPOLIOE U HACTOSIIIEE
MHOT'OHallMOHAJIBHOIO Hapona Poccuy;
- IEGHHOCTHOE OTHOIIIEHHUE K
roCyapCTBEHHBIM CHMBOJIAM,
HACTOPUYECKOMY U TIPUPOTHOMY
HACIIEeINIO, TaMSATHUKAM, TPaJUIUsIM
HapozoB Poccun, nocTnxkeHUsIM
Poccunm B Hayke, HCKycCTBe, CIIOPTE,
TEXHOJIOTUAX U TPYE;

- uaelinas yOexxJeHHOCTh, TOTOBHOCTh
K CIy»EHHIO U 3amuTe OTedecTBa,
OTBETCTBEHHOCTH 32 €ro Cyas0y;
OCBOCHHBIE 00YJaIOIIUMUCS
MEXIpPEAMETHBIE TOHATUS U
YHHUBEpCabHbIE YIeOHbIC NEHCTBUS
(perynsaTUBHBIE, TO3HABATEIbHBIE,
KOMMYHHKATHBHBIE);

- CIOCOOHOCTh UX MCIIOJIB30BaHHUS B

Kontponbnas pabota
Brinmonnenue 3aganuii Ha SK3aMeHe
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MO3HAaBATEILHOM U COIMAJIbHOMN
MPaKTUKE, TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TIJIAHUPOBAHUIO U
OCYIECTBICHUIO YUeOHOI
JEeATeNLHOCTH, OpraHU3aIi y9eOHOTO
COTPYJIHUYECTBA C MEeJaroru4yecKuMu
pabOTHHKaMU M CBEPCTHUKAMHU, K
YYaCTHIO B IOCTPOCHUU
VHAWBHUIYyaLHOW 00pa30BaTeIbHON
TPacKTOPHH;

- OBJIaJICHUC HABBIKAMU y4eOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U
COITHAJIFHOM NeATCILHOCTH

OK 07.
CogeiicTBOBaThH
COXpaHEHHIO
OKpY>Kalollen cpelpl,
pecypcocOepexeHuto,
a¢hekTrBHO
JIEWCTBOBATH B
YpE3BbIYANHBIX
CUTYaIHIX.

- HC IPUHUMATb Z[eI\/’ICTBI/ISI,
MIPUHOCSIIIAE BPEJ OKPYKAOLIEH
cpexe;

- YMETh IPOrHO3UPOBATh
He6HaFOHpI/IHTHLIC OKOJIOTHYCCKUEC
MOCJIEACTBUS NPEANPUHIMAEMBIX
JIEUCTBUM, TPEAOTBPAILATh UX;

- paCOIMPUTH OIIBIT ACATCIIBHOCTU
9KOJIOTHYECKOW HalpaBIeHHOCTH;

- pa3pabaThIBaTh IUIaH PEIIECHUS
pOOJIEMBI C yYETOM aHaln3a
UMCIOIINXCA MaTCPpUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYILIECTBIISITH LIeJICHANIPABICHHBIN
MTOMCK TIEpeHoca CPEACTB U CrIoco00B
JeCTBUS B PO ECCHOHABHYIO
cpeny;

- YMETb IEPEHOCUTH 3HAHUSA B
TMMO3HABATCIIbHYIO U MTPAKTUYCCKYIO
00JIaCTH KU3HEACATEIILHOCTH;

- IIpeJiIaraTb HOBBIE ITPOEKTHI,
OLICHUBATh UACHU C ITO3UIIUN HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKOM
3HAYNMOCTH;

- 1aBaTb OCHKY HOBBIM CUTYallHsIM,
BHOCHUTH KOPPEKTHUBEHI B IESATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM

TectupoBanue

YcTHBIN onpoc
MaremaTudeckuii TUKTAHT
NupuBuayanbHas
camocTosATeIbHas paboTa
IIpencrapnenue pe3ynbTaToOB
NPaKTHYECKUX padboT
3ammTa TBOpUYECKUX padoT
3amura UHAUBUAYAJIbHBIX
MIPOEKTOB

KonTponbhas pabora
Brimonnenue 3agaHuii Ha PK3aMeHE
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TunoBsble 3a1aHusA I NPOBeACHNUS MPOLEAYPHI OLIECHUBAHUSA Pe3YJbTATOB OCBOCHUS
AUCHMIUIMHBI B X0/1€ POMEKYTOYHOM aTTecTAlluN

OK 01. Boi0upaTh cnioco0blI pemeHusi 3a1a4 nNpopeccuoHaIbLHOM AesiTeJIbHOCTH,
NPUMEHUTEIbHO K PA3JTHYHBIM KOHTEKCTaM.
TectoBble 3a1anus
1. Yro siBsieTcs rpagukoM QpyHkiun f(x) = x>?
a) napabona
0) kBajpar
B) runepOoIa
r) npsMas
2.0y - 910 ...
a). ocv opounam
0) ock abcruce
B) OCbh TMIIEPOOJIBI
T') OCb HYJIS
3. Kakoe 3HaueHne UMEET X B ypaBHEHUU HA KapTUHKE oS X = -17
a). t+2an, n €7
0)n/3-nmn,n€Z
B) 2n + n/2,n € Z
r)m-nn,n€Z
4. Kaxoii Oy et mioma b OCHOBaHUS MIPSIMOYTOJIBHOM PU3MBI CO CTOPOHAMU 6 cM 1 4 cM?
(24 /24 cm?)

OK 02. OcyumiecTBJIATh NOMCK, AHAJM3 U HHTEpIpeTanuio HHGopManu1, He00X0AMMOM I
BBINOJIHEHH 32124 PO eCCHOHAIBHON NeATeILHOCTH.
TecToBBIe 3aaHNS
1. Kakoii sBnsieTcst pyHKIms ¢ rpaguxom y = 3x - 47
a) KBaJpaTUIHON
0) norapudmuyeckon
B) CTETIEHHOM
2) TUHEeIHOU
2. Kakoe HanMeHblIIee 3HaU€HUE Y UMeET PYHKIHMS y = sin X?
a). -1
6)0
B) -2
r) -6
3. KakoBa cymma yrioB tpeyroabsauka? (180 /1809

OK 03. IlnanupoBaTh U peain30BbIBATH COOCTBEHHOE NMPO(ecCHOHAIBbHOE U JTUYHOCTHOE
pa3ButHe.
TectoBble 3a1aHuA
l./6=...
a) 60°
0) 40°
B) 90°
2) 30°
2. Kakoe cooTHOIIEHNE Ha3bIBAIOT OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM?
a) sin’a + cos’a =1
0) tg’a/ctg’a =1
B) sin’a - cos?a = 1
r) ctg?a + sina =1
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3. B mpu3Mme M3BECTEH NEPUMETP OCHOBAHHUS U BbICOTAa Mpu3Mbl. OHU paBHBI 5 U 7.
[Tnomaas 60KOBOM MOBEPXHOCTH PaBHA. ..

a) 35

06) 30

B) 15

r) 20

4. Jliobas rpaHb NPSIMOYTOJIBHOTO TMapajuleieuIesa - 3TO: (HPAMOY2ONbHUK /[
nPAMOY201bHUKU)

OK 04. PadoTath B KOJJIEKTHBE U KOMaH 1€, 3(P(PeKTUBHO B3aUMOAeCTBOBATD C
KOJLJIeraMH, PyKOBOJACTBOM, KJIMEHTAMMU.
TectoBble 3a1aHus
1. Yemy pasen yrou 90° o paguanHoi mepe yria?
a)m
0) 3n/4
8) /2
r) /6
2. Kakoe u3 ypaBHEHUH ABJISIETCA KBAAPATHBIM?
a)3x+5=0
0) X’ +4x-3=0
B)2x +3y =7
r)2x-5=10
3. Kakoe u3 ypaBHEHUH SIBISETCS JINHEHHBIM?
a)x*-5x+6=0
0)2x+3y=7
B)x>+4x+3=0
4. Haiinure 3Hauenue X: 2x - 8 =12. (x=10/10)

OK 05. OcymecTBISITh YCTHYI0O M IECbMEHHYI0 KOMMYHHMKAIUIO HA TOCY1aPCTBEHHOM
SI3bIKE C Y4eTOM 0COOEHHOCTel COMATBHOIO0 H KYJIbTYPHOI0 KOHTEKCTA.
TecroBble 3a1anus
1. Kakast pyHKIMS COOTBETCTBYET YpaBHEHHIO ax + by = ¢?
a) KBaapaTu4Has QyHKIUs
0) cteneHHast PyHKIUS
8) TuHennas ynKyus
r) Jorapudmudeckas GyHKIIUSI
2. Yto u3 cebs mpeACTaBisieT CUHYC TPEYTroJIbHUKA?
a) OTHOIIICHHE MTPHUJISIKAIIETO KaTeTa K THITOTeHY3¢e
0) OTHOIIICHHE POTHUBOJIEXKAILETO KaTeTa K MpUIIeKaIeMy
B) OTHOIICHHUE MPHIJISKAIIETO KaTeTa K MPOTHBOJICKAIIEMY
2) omHoOweHUe NPOMUGOIEIHCAULe20 Kamema K 2Unomenyse
3. Eciiu peOpo kyba paBHO 3 cM, TO €ro IJIOLIa1b MOBEPXHOCTH OYJET paBHa... .
a) 9 cm%;
6) 27 cm%;
8) 54 cm?;
r) 98 cm?.
4. Onpenenure 00beM KBaJPATHOW MPU3MBI C OCHOBAaHHEM 3 CM X 3 CM M BBICOTOM 8 CM.
(72772 cm?)

OK 06. IIpossBJIATH rPaKIAAHCKO-NIATPUOTUYECKYIO MIO3ULNIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBe/IcHHE HA OCHOBE TPAJANIMOHHBIX 0011e4e10BeYeCKUX HeHHOCTeil,
NPUMEHATH CTAHAAPTHI AHTUKOPPYNIIHOHHOTO MOBEIeHHS.
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TecToBbIC 3amaHUS

1. Yemy paBeH cos30°?

a)\3/2

0) 2

B) 1

) V2/2

2. [MokazarenpHast GyHKIHS - ...

a) 9To (yHKIM BUAa y = a*, re ocHoBaHue cTeneHn a<O ma =1
0) amo ynkuua euoay = a*, 20e ocnosanue cmenenu a>0u a # 1
B) 3TO (yHKIMS BUAa y = a*, rae ocHoBaHue creneHu a>0 na # 1
r) oT0 pyHKIMS BUOA y = a*, rie ocHoBaHue cTenenu a0 u a # 1
3. Kakoii 06bem umeet ky0 co cTopoHoit 5 cm? (125 /125 cm?)

OK 07. CoaelicTBOBAaTh COXPAHCHHIO OKPYKAIOLICH Cpelbl, pecypcocOepesKeHnIo,
3¢ PeKTUBHO 1eliCTBOBATH B YPe3BbIYAHHBIX CUTYALUAX.
TecToBble 3agaHus
1. Ecniu koaddunments! k oguHakoBbie, TO TpaduKU TMHEHHON (QYHKIHH ...
a) napainieapbHbl
0) mepecekaroTcs
B) MEPICHANKYISIPHBI
I') SBJISIOTCA MIPOJOJDKEHUEM JPYT Ipyra
2. Kakoe HanbomnbIiee 3HaueHUE Y UMeeT (PyHKIUA y = cOS X?
a)l
0) 2
B) 3
)4
3. Kakoit 00beM umeet ky0 co croponout 3 cm? (27 /27 em?)
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