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1. ACIIOPT ITPOT'PAMMBbI YYEBHOM JUCIUILINHBI

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMbI

[Tporpamma yue6noit nucuuminabl OYI1.03 «Marematrkay nmpeaHa3HaueHa Il BEICHU
3aHATUI CO CTyAE€HTaMM OYHOH (hOpMBI OOY4YEeHHs, OCBAMBAIOIIMMH MPOTPaMMy MOJITOTOBKH
CIEIMAJIUCTOB CPEIHEr0 3B€HA CPEAHEro MpodeccrnoHalbHOTO 00pa30BaHus MO CIEeNHUaIbHOCTH
44.02.03 Ilenaroruka gonoaHuTeabHoro oopazoBanus. Ipoguns COO: ryMaHUTapHBIH.

1.2. Mecto nucuuninHbl B ctpykrype OII
Jucnunnuna OVI1.03 «MaremaTtuka» BXOIUT B 0510k «O0s13aTeNbHbIE yueOHbIE TPEIMEThD)
00111€00pa30BaTENILHOrO IMKJIA MPOrpaMMBbl IMOATOTOBKH CHELHAIUCTOB CPEAHEro 3BEHa II0
crenanbHocTH 44.02.03 Ilemarormka MOTOJHUTEIHRHOTO OOpa3oBaHMs. YUYEOHBIM IUIAHOM
IpeayCMOTPEHO U3YUYEHHUE TaHHOM TUCIUILIMHBI Ha IepBoM Kypce (1-2 cemectp).

1.3. Heanm wu 3agaym JAWCHMILVIMHBI — TPeOOBaHUA K pe3yJibTaTaM OCBOCHHA
AUCHUTLINHBI
Heas: comepxkanue Mmporpammbl 001€00pa3oBaTENbHON NUCHUILIMHBI «MaremaThka»
HaIpaBJICHO Ha JOCTIKEHHUE Pe3yJIbTaTOB €€ U3y4YeHHs B COOTBETCTBHH C TpeboBanusimu OI'OC
COO c yuérom nmpodeccronansroit Hanpasiennocta ®I'OC CITIO
_3anayn:

(dopMHUpOBaHHE IIEHTPAJIbHBIX MATEeMAaTHYECKUX MOHATUH (YHCIO, BEJIMYMHA,
reomeTpuueckas  (Gurypa, TEpEeMEHHas, BEPOATHOCTh, (yHKIUsA), 00ECIEeUNBAIOIINX
NPEEMCTBEHHOCTh M TIEPCIIEKTUBHOCTH MaTEMATHYECKOTO 00pa30BaHus 00yYarOIIUXCS,

NOJIBEICHNE O00ydYaromMxcsi Ha JOCTYIHOM Uil HUX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaT€MaTHKH U OKpY’KalOLIero MHpa, MOHUMAaHWE MAaTeMaTUKU KaK 4acTH oOIien
KYJIbTYPbI YEJIOBEYECTBA;

pa3sBUTHE HWHTEJUIEKTYyaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH oO0ywaromuxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KpUTUYHOCTH MBIIIEHUS, HHTEpeca
K U3YYCHUIO MATEMATHKH;

¢opMupoBaHue (PyHKIHMOHAJIBHOM MaTeMaTUYeCKOW TIpaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTeMaTUYECKHE ACTIEKThl B PEAbHBIX KU3HEHHBIX CUTYaIUSX U MPU U3YYCHUU
JPYTUX TUCHUTUIMH, TPOSIBIICHUS 3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, (HhOpMyITUpoBaTh WX Ha
S3pIKE MAaTeMaTUKU W CO3/[aBaTh MaTeMaTHYeCKHe MOJENH, TMPUMEHSATh OCBOEHHBIIM
MaTeMaTUYeCKUd amnmapaT Ul pelIeHHs NPaKTUKO-OPUEHTHMPOBAHHBIX 3ajad, 3adad
npohecCHOHANBEHOM NeTEIbHOCTH, MHTEPIPETUPOBAThH U OLIEHUBATH MOTYUYSHHBIE PE3YIIbTATHI.

B pesynbrare ocBoeHUs comepikaHus yd4eOHOW UCITUTUIMHBI 00YYarOIIUICS TOJHKEH:
_3HATH:

HNOHSATHSA: CTENEHb 4YHCIA, JIOTapu(pM 4YKCIA; YMEHHME BBINOJHATH BBIUHCICHHE
3HaUEHUN W MpeoOpa3oBaHMs BBIPAKEHUH CO CTEMEHsIMH U Jorapudmamu, mpeodpazoBaHUs
ApOOHO-pAIMOHANILHBIX BHIPAKECHHH;

MOHATHUSA: pAlMOHANbHBIC, UWpPpALMOHATIbHBIC, T[IOKa3aTelbHbIE, CTEMEHHBIE,
JIOrapu(p)MHUIECKUE, TPUTOHOMETPUYECKHE YPABHEHNUS M HEPABEHCTBA, UX CUCTEMBI,

noHATHUsA: (QYHKIUS, HempepbiBHas (YHKUUS, MPOU3BOJHAS, IEPBOOOpa3Has,
OTIpeIeICHHBI MHTErpal; yMEHUE HAXOAUTh IIPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKINI, UCTIONB3Ys
CIPaBOYHBIC MaTepHallbl, UCCIENOBATh B MPOCTEHUIINX clydasx (YHKIMU HA MOHOTOHHOCTb,
HAXOJUTh HaWOOJBIINE U HAUMEHBIINE 3HaYCHUs (DYHKIHIA; CTPOUTH Ipa)MKu MHOTOUWIECHOB C
UCIIOJIb30BAaHUEM afiapaTa MaTeMaTUYECKOT0 aHalu3a; IPUMEHSTh MPOU3BOIHYIO IIPU PEIICHUN
3aad  Ha JIBWKEHHWE; pellaTh I[PaKTUKO-OPUEHTHPOBAHHBIE 33Jauyd Ha HauOoJIbIIME U
HAMMEHBIINE 3HAYEHNS], Ha HAXOXKIEHHUE My TH, CKOPOCTU U YCKOPEHHUS,

NOHATHS: pallMOHATbHAs (PYHKIUS, TIOKa3aTenbHas (PyHKIM, CTeNIeHHAs (PYHKIHS,
norapupmuueckas GyHKIUS, TPUTOHOMETpUuYeckue (QYyHKIMH, oOpaTHble (DYHKIMU; yMEHUE
CTpOUTH TpauKH M3ydeHHBIX (YHKIHMHA, UCMOIB30BaTh TPaQUKU MPH U3yYECHUH MPOIECCOB U



3aBHCUMOCTEH, IPU PEILICHUH 33/1a4 U3 IPYTUX yUeOHBIX PEIMETOB U 33a4 U3 PealbHOM )KU3HU;
BBIpaXaTh POPMYIIAMHU 3aBUCHMOCTH MEX/y BETHIMHAMHU;

yMeThb:

- pemaTh TEKCTOBBIE 3aJaud pa3HBIX TUIOB (B TOM YHCIIE HA TPOICHTHI, TOJTU U
4acTH, Ha JBW)KEHUE, padoTy, CTOMMOCTh TOBapOB M YCIYr, HaJOTH, 3aJaud M3 00JacTu
yIpaBJICHUS! JINYHBIMH M CEeMEHHBIMH (DUHAHCAMM); COCTABIISATH BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA U X CUCTEMBI 10 YCIIOBHIO 331a4H, UCCIIEJOBATH MOJIYYEHHOE pEellIeHUE 1 OLIEHUBATh
MPaBIONOA00OHOCTh PE3YIbTATOB;

- OIIepUpOBATH MOHATUSAMH: CpeAHee apudmMeTnueckoe, MeauaHa, HauOoJbIee U
HavMeEHbIlee 3HAYCHUS, pa3Max, AWCIEPCHSA, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa;
YMEHUE U3BJIEeKaTh, HMHTEPIPETUPOBATh HH(OpMAIMIO, NPEACTABICHHYIO B TaOiMIax, Ha
IrarpaMmax, rpadukax, OTpakarollyto CBOHCTBA peallbHBIX TIPOIIECCOB U SIBIICHUH; IPECTABIIATh
UH(QOPMALIMIO C MOMOILBIO TAOIUI] M JUarpamMM; MCCIIEOBATh CTATUCTHYECKUE JaHHBIC, B TOM
YrcIIe ¢ NIPUMEHEHNEM IpapUIecKiX METOIOB M JIEKTPOHHBIX;

- OIIEpUPOBATH MOHATUSAMU: CITy4alHBIA OMBIT U CIy4allHOE COOBITHE, BEPOSTHOCTh
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSTHOCTH C HCIOJIB30BAaHHUEM TpauuecKux
METO/I0B; MPUMEHATH (POPMYJIbI CIOKEHUS U YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (haKTh
1 (hopMyIIBI TIpU pEIIeHUN 3aa4; OIEHUBATH BEPOSITHOCTH PEAbHBIX COOBITHH; 3HAKOMCTBO CO
CJly4aiiHBIMHU BEJIMYMHAMH; YMEHHE NPUBOIUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YUCET B
NPUPOIHBIX ¥ OOIIECTBEHHBIX SIBICHUSX;

- OIIepUPOBATH MOHATUAMU: TOUKA, IPSIMasi, JIOCKOCTh, TPOCTPAHCTBO, ABYIPAHHBIN
yroJl, CKPEUIMBAIOIIMECS NpsSMbIC, MapauIeIbHOCTh W TEPIECHIUKYISIPHOCT TPSIMBIX H
IUIOCKOCTEH, Yroi MeXAy MpSIMbIMHM, YTOJI MEXAy HIpsSAMOM M IUIOCKOCTBIO, YIOJ MEXIY
TUTOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JIO IIOCKOCTH, PACCTOSHHE MEXKIY MPSMBIMHU, PACCTOSIHHE
MEX]Y TUIOCKOCTSIMHU; YMEHHE UCIIOIb30BATh MIPU PELICHUHU 3aJ1au U3yUeHHbIE (PaKThl U TEOPEMbI
TUTAaHUMETPHH; YMEHHE OIIEHUBATH Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHPA;

- ONEepUPOBATH TOHATHUSMHU: MHOTOTPAHHUK, CEYEHHWE MHOIOIpaHHHMKa, KO,
napaieNienuIe], Mpu3Ma, upaMuia, Gurypa u moBepXHOCTh BPAICHHsI, IMIINH/P, KOHYC, Iap,
chepa, ceueHus (UTypbl BpalleHHUs, IUIOCKOCTb, Kacarouiascs cgepbl, LWIMHIpPA, KOHYca,
IUIOIIA/(b TTOBEPXHOCTH MUPAMMU/IBI, IPU3MBI, KOHYCA, [WINHAPA, IJI01aab chepbl, 00beM KyOa,
OpSMOYTOJIBHOTO TapajijieNienunesa, NupaMubl, TpU3Mbl, HWIMHIpPA, KOHyca, IIapa; yMEHHe
n300pakaTh MHOTOTPAaHHHKH M TOBEPXHOCTH BpAIIECHUS, UX CEUCHHS OT PYKH, C TIOMOIIBIO
YEepTEeKHBIX MHCTPYMEHTOB M 3JEKTPOHHBIX CPEICTB; YMEHHE DPACIO3HABATh CHUMMETPHUIO B
IPOCTPAHCTBE; YMEHHE PAcIIO3HABATH MPABUIHHBIE MHOTOTPAaHHUKH;

- ONEepUPOBATh TOHATHSMHU: JABM)KEHHE B IPOCTPAHCTBE, MOAOOHBIE (UTYpHI B
IPOCTPAHCTBE; UCIIOIH30BATH OTHOIIIEHHE TIOMIA/IeH TOBEPXHOCTEH U 00BEMOB MOTOOHBIX (PUTYP
IpU pELIeHUH 3a/1a4;

- BBIYUCIISITH TEOMETPUYECKIE BEJTMUUHBI (JUTHHA, YTOJ, TUIOIAab, 00BEM, TUTOIIA b
MIOBEPXHOCTH ), UCTIONIb3Ysl N3yUEHHbIE (POPMYJIIBI U METO/IBI;

- OTIEpPHPOBATH TOHATHUSAMH: TIPSMOYTOJIbHAS CHCTEMa KOOPIWHAT, KOOPIWHATHI
TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAISIPHOE IPOU3BECHUE, YTOJI MEKAY BEKTOPAMHU, CyMMa
BEKTOPOB, MPOM3BEACHHWE BEKTOpPA HA YHCJIO; HAXOIUTh C MOMOINBIO H3yYEHHBIX (opmyi
KOOPJMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXAY IByMs TOUKAMU;

- BBIOMPATh MOIXOAALINA M3YYCHHBIH METOJ JUIsS PEIIeHUs 3a7ayd, paclo3HaBaTh
MaTeMaTHuecKue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE IIPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUHA POCCUNCKON U MUPOBOM
MaTeMaTHYeCKOW HayKH;

- OTIEpPHPOBATH TOHATHAMHU: palOHATbHAS (DYHKIMS, TOKa3aTenbHas (QYHKIUS,
cTeneHHast (QyHKIMs, Jorapupmuueckas (QyHKLUUS, TPUTOHOMETpUYEecKHe (YHKLUHU, 0OpaTHbIE
(GyHKIHMY; YMEHHE CTPOWUTh Trpaduku HU3ydeHHBIX (YHKIWH, HCHOIB30BATh Tpaduku mnpu
U3yUYEHHUH MPOLECCOB M 3aBUCUMOCTEH, MPHU PEIICHUM 3aJayd U3 APYruX y4eOHBIX NMPEAMETOB U
3aJa4 U3 peaNbHOM KU3HH; BEIpAXATh (POPMYJIaMH 3aBUCUMOCTH MEX/Ty BETUUNHAMH;
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- ONEepUPOBATh MOHATUSAMM: TOXIECTBO, TOXXJIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHWHW M HEPABEHCTB, PaBHOCUJIBHOCTb YpaBHEHHI,
HEPABEHCTB M CHCTEM, palUOHAJbHBbIE, HPpPALMOHAJIBHBIE, II0Ka3aTEJbHbIE, CTEIEHHBIE,
JgorapuMuyeckre, TPUrOHOMETPUYECKUE YpaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMETh pelllaTh
YPaBHEHHUS, HEPAaBEHCTBA U CUCTEMBI C IOMOILBIO Pa3JINYHBIX IPUEMOB; PEIIATh YPABHEHMS,
HEpaBEHCTBA U CUCTEMBI C IMapaMEeTPOM; MPUMEHITh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs
peleHust MaTeMaTHYeCKHX 3a/1a4 U 337a4 U3 pa3IMyHbIX 00JacTell HayKu U peajbHOM KU3HU;

- CBOOOZHO OINEpUpOBaTh MOHATHAMH: JBUKEHHE, NapajuleJIbHbIH TepeHoc,
CUMMETpPHS Ha IUIOCKOCTH M B NPOCTPAHCTBE, MOBOPOT, NMpeodpazoBaHUe 1M0A00Us, MOT00HBIE
(burypsl; yMeTh paclio3HaBaTh paBHbIE U IOJA00HBIE GUTYPBI, B TOM YUCIIE B IPUPOJIE, HCKYCCTBE,
ApXUTEKTYpe; YMETh HCIIOJIb30BaTh I'€OMETPUUYECKUE OTHOILUEHUS, HAXOAUTh I'€OMETPUUECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IUI0Ia/lb, 00beM) MpU PEIIeHUH 3aa4 U3 APYTuX Y4eOHbIX MMPEIMETOB
Y U3 peajbHON XKU3HU;

- ONEpUpPOBATh MOHATHAMH: pPallMOHAJIbHBIE, HppAllMOHAIbHbBIE, TOKa3aTellbHbIE,
CTETIeHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- ONEpUPOBATh TOHATUSMU: MHOTOTPAHHUK, CEYEHHE MHOTOTpaHHHKaA, KyoO,
napaieNnenurnes, npusma, nupaMmuaa, Gurypa 1 moBepXHoOCTh BpallleHHs, WINHAP, KOHYC, 1ap,
chepa, ceueHus (UIypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cgepbl, LWIMHIpPA, KOHYca,
IUIOIAAb TTOBEPXHOCTH MUPAMU/bI, IPU3MBI, KOHYCa, LIWIMHPA, IUIOIab chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TMapaijiesienuneaa, NupaMuibl, IpU3Mbl, LHUIUHApPA, KOHYca, 1I1apa; YMEHue
n300pakaTb MHOTOIPAaHHMKHM M MOBEPXHOCTU BpAIEHUS, UX CEYCHHS OT PYKH, C IOMOIIbIO
YEpTEXKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CpEACTB; yYMETh pacllo3HaBaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMETh PaclO3HABaTh IIPaBUJIbHBIE MHOIOIPAaHHUKH;

- OIEpUPOBATh MOHATHAMH: HPSIMOYTOJIbHAs CHCTEMa KOOPAUHAT, KOOPAMHATHI
TOUYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE POU3BEIACHHE, YTOJl MEKY BEKTOPAMU, CYMMa
BEKTOPOB, IPOU3BEIECHHWE BEKTOpPA HA YHUCIIO; HAXOAWTh C IOMOIIBI0 H3YUYEHHBIX (OopMyl
KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMU;

- ONIEpUPOBATH MOHATUSAMU: CIyYalHBINA OMBIT U CIy4dailHOE COObITHE, BEPOSATHOCTD
CJIy4aifHOTO COOBITHUS; YMETh BBIUUCIIATH BEPOATHOCTH C UCTIOJIb30BaHUEM IpahuIecKiX METOIOB;
OPUMEHATh (OPMYJIBl CIIOKEHUS U YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOpHBbIE (aKThl U
(dbopMyJBl IPU pElICHUH 337ay; OLEHUBATh BEPOSATHOCTH pealbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMU BEJIMYMHAMU; YMEHHUE MPUBOJIUTH IPUMEPHI POSBICHUS 3aKOHA OOJIBIINX YHUCET B
HNPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSIX;

- ONEpUPOBATh MOHITUSIMU: CTENIEHb C LEJNbIM MOKa3aTeleM, KOPEeHb HATypaJbHOU
CTETIEHH, CTENEHb C PAllMOHAIIbHBIM MOKa3aTesIeM, CTETIEHb C JeHCTBUTEIbHBIM (BEILIECTBEHHBIM)
1oKa3areseM, JIorapu(M 4ucia, CHHYC, KOCHHYC M TAHT€HC IIPOU3BOJILHOTO YHCIIA;

- ONEepHUPOBATh MOHATUAMU: IpaduK (QyHKIUH, oOpaTHAas (YHKLUS, KOMIIO3UIUSL
¢GbyHKIMHA, JWHEWHHas QYHKOMSA, KBaApaTWyHas (QYHKUOUS, CTErNeHHas (QYHKIHA C IeITBIM
IoKa3aTejaeM, TPUIOHOMETpPUYECKHE (YHKLUHU, OOpaTHbIE TPUTOHOMETpUYecKue (QyHKIUH,
noKasareibHas U JjorapudmMudeckas (yHKIUA; YMETh CTPOUTH rpaduku QyHKIHN;

- UCIIOJIb30BaTh IrpaduKku QYyHKIMHA 1715 U3y4eHHsl IPOLIECCOB M 3aBUCUMOCTEH MpHU
pelIeHnH 3a7]ad U3 ApYrux y4eOHbIX NMPEAMETOB U U3 peallbHOM KU3HU; BhIpaxarb GopMynamMu
3aBHCUMOCTH MEX1y BeJIMUUHAMM;

- OTIEPUPOBATH TMOHATHUSAMH: UYETHOCTh (YHKLIWH, TEPHOAMYHOCTh (YHKIIUH,
OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb (YHKLHH, 3KCTpeMyM (YHKIMH, HauOoibllee U
HaMMEHbIIIee 3HAaYCeHUs! PYHKIUHU HAa IPOMEKYTKE; yMETh IPOBOJUTD UCCIIETOBAaHHE (DYyHKIIHH;

- UCIIOJIb30BaTh CBOWCTBA M TIpaduku (GYHKIMHA [UId  pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3aJay C IapaMeTpamM; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOYKECTBA
pelLeHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- OTIEpPHPOBATH MOHATUSAMH: CpeaHee apudmMeTHueckoe, MeAnaHa, HauOOJbIIee U
HalMEHbIlIee 3HAUeHUs, pa3Max, TUCIepCHsl, CTAHJapTHOE OTKJIOHEHHE YHCIOBOro Habopa;



- U3BJIEKaTh, MHTEPIIPETUPOBATh WH(POPMALIMIO, TPEICTABICHHYIO B TaOIuIax, Ha
quarpammax, rpaukax, OTpa)xaronryto CBOMCTBA pealbHbIX MPOIECCOB U SIBICHUM; PEACTABIIATh
UH(POPMALIMIO C MOMOINBIO TAOIUI] M JUArpaMM; UCCIIEOBATh CTATUCTHYECKUE JaHHBIC, B TOM
YHclie C MPUMEHEHNEM rpapuecKUX METOJIOB U AJIEKTPOHHBIX CPE/ICTB;

- YMETh OINEPUPOBATh MOHATHAMH: TOUYKA, MpsAMas, IJIOCKOCTh, IPOCTPAHCTBO,
JBYTPaHHbIN yToJl, CKpEIIMBAIOIIHECs MPSMBbIE, TAPAJIIEIbHOCTh U EPIIEHIUKYISPHOCTD MPSAMBIX
U IUIOCKOCTEHM, Yrojd MeXay HNpsMBIMHU, Yol MEXAY MNpsAMOM M IUIOCKOCTBIO, YToJl MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE MEXIY IPSIMBIMHU, PACCTOSHUE
MEXy MIIOCKOCTSMY;

- yMETh HCHOJb30BaTh MpPH pEUICHUH 3a7ad H3y4YeHHbIe (AKTBI U TEOPEMBbI
IUIAHUMETPHH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIEro MHUpa;

- pelaTth TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM 4YMCIIE€ HAa MPOLEHTHI, 10U U
4acTH, Ha JBW)KEHHUE, padoTy, CTOMMOCTh TOBapOB M YCJIYr, HaJOTH, 33aJauyd M3 00JacTu
yOpaBiI€HUS! JUYHBIMM M CEMEWHbIMH (MHAHCAMH); COCTAaBJISTh BBIPAKECHUS, YPABHEHMS,
HEPABEHCTBA M MX CUCTEMBI 110 YCIOBHIO 33/1a4M, UCCIIEN0BATH [TOJIyYEHHOE PELIEHUE U OLIEHUBATh
IPaBI0NO00HOCTb PE3YJIbTATOB;

- ONEepUPOBATh MOHATUAMH: (YHKIMSA, HenpepbiBHas (QYHKIMSA, TPOU3BOJIHAS,
nepBooOpa3Has, OINpeAeNeHHbIH HHTErpajl; yMEeTb HaxXOAUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX
(GyHKIMH, HCIIONB3Ys CIIPAaBOYHbIE MaTepHalIbl; UCCIIEAOBATh B MPOCTEHIINX ClydyasX (QyHKIUU
Ha MOHOTOHHOCTb, HAXOIUTh HANOOJIbIINE U HAUMEHbBIINE 3HaUCHUSI (YHKIUH; CTPOUTH rpapuKu
MHOIOYIEHOB C HCIOJIb30BAaHUEM  amlapaTa MaT€MaTU4YeCKOrOo aHalau3a; IPUMEHATH
IPOU3BOJHYIO NIPU PELIEHUH 3a/1ad Ha JIBUYKEHHUE; pelllaTh MPaKTUKO-OPUEHTHUPOBAHHBIE 3a7aun
Ha HauOOoJIbLINE U HAUMEHBILINE 3HAUCHHS, HA HAX0XKJICHHE ITyTH, CKOPOCTHU U YCKOPEHHUS;

- OIEpUPOBATh MOHATUSIMH: MOJOOHBIE (QUIYypbl B IPOCTPAHCTBE; HCIIOJIb30BAThH
OTHOIICHME TUIOIAAeH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX (GUTYp HPHU PEIICHUH 3a/1aY;

- BBIUHCIISTH TEOMETPUUECKUE BEJIMYUHBI (AJIMHA, YTOJI, IO, 00beM, oAb
MOBEPXHOCTH ), UCTIOJIb3Ysl U3yUEHHbIE (POPMYIIBI U METO/IBI;

BJIA/IETh:

- METOJaMHU JI0OKa3aTeNbCTB, AJITOPUTMaMHU pPELICHHs THUIOBBIX 3aJa4; yMEHHEM
(hopMynHupoBaTh ONPEENIECHNS, aKCHOMBI U TEOPEMBI M IPUMEHSTH UX B XOJ€ PEIICHUS 3a]1a4.

1.4. PekomeHayemMoe KOJIMYECTBO YaCOB HA OCBOEHHE NMPOrpaMMbl y4eOHOMH
AUCHHUTINHBI

MaKCUMaJIbHOU y4ueOHoM Harpy3ku — 340 gacoB, B TOM YHCIIE:

o0s3aTeNIbHOW ayIUTOPHOM yueOHOM Harpy3ku — 320 yacoB (B TOM 4MCIe JIEKLUU
40 gacoB, npakTuueckue 3anatus 280 yacon);

CaMOCTOSITENIbHON pabOThI — § 4acoB;

MIPOMEXYTOYHOM arrecTanuu — 12 4acos.



2. PE3YJIbTATHI OCBOEHMS YYEBHOM JUCIUILIUHBI

[IpuMmeHeHne TaHHOM MPOrpaMMBI HATIPABIEHO Ha (hOPMHUPOBAHHUE HIEMEHTOB OCHOBHBIX
BUJIOB MPO(PECCHOHAIBHON JEATETLHOCTH B YaCTH OCBOCHHS CoOoTBeTCcTBYyROMHMX 00mmx (OK)

KOMIIETEHIINH:

Kon n Pe3yabTaThl 00yueHus

HaMMEHOBaHUE

¢bopmMupyemMbIxX Oo6mue JAucuuniuHapHble
KOMIIEeTeHII Nl

OK 01. BeiOupate | JInuHOCTHBIC pe3yiabTaThl JOJDKHBI | Biagenue METOJaMHU JI0Ka3aTEeIbCTB,
CIOCOOBI PEIICHUS | OTpaxkaTh: AMTOPUTMAaMH  pCLICHHs  33jJa4;  yMCHHE
3amaq - TOTOBHOCTh K TPYAY, OCO3HaHHE | (HOPMYIHUpPOBATH ONpPEICICHHS, AKCHOMBI H
npo(ecCHOHANIBHO | LEHHOCTH MacTePCTBa, TPYAONOOKEe; | TEOPEMbl,  NPUMEHATh  HX,  HPOBOIMTH

171 NeATEIILHOCTH
MPUMEHUTEIBHO K
pa3IAIHBIM
KOHTEKCTaM

- TOTOBHOCTB K aKTHBHON
JIESITENIFHOCTH TE€XHOJIOTHYECKOH U
COLIMATIbHOM HaIlpaBJICHHOCTH,
CIIOCOOHOCTB MHULUHPOBATH,
IUIAHUPOBaTb U CaMOCTOATEIIBHO

BBITIOJIHATDH TaKYIO JCATCIIbHOCTD,

- MHTEpeC K pa3iuuHbIM  chepam
poheCCUOHATIBHOM IETEIbHOCTH,
-TOTOBHOCTb M  CIIOCOOHOCTH K
00pa3oBaHUIO M CaMO0OPa30BaHUIO
Ha IPOTSXKEHUHU BCE JKH3HU
MeranpenmeTHbIe Ppe3yIbTaThI
JOJDKHBI OTPaXKaTh:

- CAMOCTOSITENILHO (POPMYITHPOBATH
aKTyaJH3upOBATh npobiemy,
paccMaTpuBaTth ee BCECTOPOHHE;

- yCTaHaBIMBAaTh CYIECTBEHHbIH
IIPpU3HAK NI OCHOBAaHU JJIs1
CpaBHEHUS,  KlacCUPUKaMU U
000011IeHUS;

- ONpPEACHATh NN JIeATCIBHOCTH,
3aJ]aBaTh MapaMeTpbl U KPUTCPHH UX
JIOCTHKCHUS,

- BRIIBJIATH ~ 3aKOHOMEPHOCTH U
MPOTHBOPEUHS] B pacCMaTpUBACMBIX
SIBJICHUSX

- BHOCHUTD KOPPEKTHBEI B
NIESITEIBLHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB IETISM,
OIICHUBaTh  PHUCKH  IOCJICACTBHI
JIeSITEILHOCTH

- pa3BUBaTh KPCATUBHOC MBIILICHHE
MIPH PEUICHUH KU3HECHHBIX TPo0IeM
- BJIAJIETH HaBBIKAMU y4eOHO-
HCCIIEIOBATENIbCKOM W MPOEKTHOM
JIESITEIBHOCTH, HaBBIKaMU
paspemieHus IpodIeM;

- CIIOCOOHOCTP M TOTOBHOCTh K
CaMOCTOSITEIFHOMY TTOMCKY METOZOB
pelieHns — MPakTHYeCKHX  3ajad,
MPUMEHCHUIO PAa3IHYHBIX METOOB
[O3HAHUS

- BBISIBJIATH IPUYHUHHO-CJIC/ICTBCHHBIC
CBS3M W aKTyallU3UpOBaTh 3ajaugy,
BEIJIBUTATh THUIIOTE3y €€ PCIICHHS,
HaXOIUTh apryMEHTHI IS
JI0KA3aTeIbCTBA CBOMX YTBEPIKICHUM,

JIOKa3aTeIbHbIE PACCYKICHHS B XOJ€E PEIICHHs
3a1a4.

YMeHne onepupoBaTh MOHSATHUSAMH: CTEIEHb
qHcna, Jorapu(M 4YHcia; YMEHHE BBINOIHATH
BBIUNMCIIEHHE 3HAUeHWH M IpeoOpa3oBaHUsA
BBIPQXEHUI CO CTEMEeHsAMHM W Jorapudmamu,

mpeoOpa3oBaHus JIpoOHO-pallnOHATBHBIX
BBIPAJKEHUM.

VMenue OIIepUpPOBATH MOHSTHSAMHU:
pannoHabHEIE, HppanuoHaIbHbIE,
IIOKa3aTeJbHBIE, CTEIICHHBIE,
norapu(MHIecKue, TPUTOHOMETPUYECKHE
YpaBHEHUS U HEPABEHCTBA, MX CHCTEMBI.
Ymenue OIIepUpPOBATH MOHATHSMHU:
paunoHansHas ~ (yHKOMS, — TOKa3aTeslbHas
¢byHKIHA, CTeTIeHHAas ¢byHKTIAA,
norapudmuyeckas byHKIHA,
TPUTOHOMETpPUYECKHE (QYHKLIUH, OOpaTHBIE
byHKIMH; yMEHHE CTPOUTH rpadukn

W3Y4YEHHBIX (YHKIWH, MCHONB30BaTh Trpaduku
IIPU U3yYEHHUH IPOLIECCOB U 3aBUCUMOCTEH, U
peLIeHUH 3a1a4 U3 APYTuX y4eOHbIX IPEIMETOB
U 3ajjad U3 PEaNnbHOM JKU3HH; BBIPAXKAThH
(opMynamMy 3aBUCUMOCTH MEX/Y BEJTHUHMHAMH.
YMeHue pemarth TEKCTOBBIE 3aJadl pPa3HBIX
TUMOB (B TOM 4YHWCIE HAa TPOICHTHI, JOIH H
YacTH, Ha JBWD)KEHHE, paboTy, CTOMMOCTh
TOBAapOB M YCIYT, HAJOTH, 33aJaul U3 001acTH
YOpaBICHUS  JUYHBIMH WU CEMEHHBIMH
¢buHaHCAMM); COCTaBIIATh BBIpa)KEHUS,
YpaBHEHMS, HEPaBEHCTBA M MX CHCTEMBI IIO
YCIOBHIO 3aJlaud, HUCCIEA0BaTh MOIYYEHHOE
pelieHne ¥ OlLEHWBATh IPaBIONOAO0OHOCTH

pe3yNbTaToB.
YMeHHe OmnepupoBaTh MOHATHSAMH: TOYKa,
mpsiMasi, TUTOCKOCTB, MIPOCTPAHCTBO,

JIBYTPaHHBIN YToOJI, CKpEeLIUBalOIInecs NpsMbIe,
MapajuIeNbHOCTh M TEPIEHIUKYISIPHOCTh
MPSAMBIX U MIOCKOCTEH, YTOJl MEXIY HPSMBIMH,
Yroil MexIy MpsAMOH U IIJIOCKOCTBIO, YTOI
MEX]y TUIOCKOCTSIMH, PACCTOSHUE OT TOYKH 10
IUIOCKOCTH, PAacCTOSIHHE MEXAYy NPSMBIMH,
paccTosiHHE MEXAy IUIOCKOCTSIMH; yMEHHe
HCIOJb30BaTh IPU PELICHUU 33734 HU3y4YCHHBIE
(GaKkTbl M TEOpeMbl IIAaHUMETPUH; YMEHHE
OILICHMBATh Pa3MepPbl OOBEKTOB OKPYXKAIOILIETO
MHpa.




3a7aBaTh IapaMeTphbl
peuieHus;

- aHAJIM3UPOBATh MOJIyYSHHBIE B X0J1€
pemieHust  3aJadd  pe3yNbTarThl,
KPUTHYECKH OLICHUBAThH nx
JOCTOBEPHOCTb, NPOrHO3UPOBATh
W3MEHEHHE B HOBBIX YCIIOBHSX;

- pa3pabaTbiBaTh IUIAaH  PEILCHUS
mpobJIeMBl ¢ y4eToM  aHaim3a
UMEIOIUXCA ~ MaTepUalbHBIX |
HEMaTEepUAIIbHBIX PECYPCOB;

- YMETH IMEPEHOCHUTDH 3HAHUA B
MO3HABATENBHYI0 U IPAaKTHYECKYIO
00J1aCTH JKU3HEEATEILHOCTH;

- yMEThb HMHTETPUPOBATH 3HAHUS U3
Pa3HbIX NPEJMETHBIX 00JacTel;

- BBIZIBUTATh HOBBIC uJeH,
npeyiaraTh OPUrHHAJIBHBIC TT0IXOIbI

U KpUTepuu

U peICHUS;
- CTaBUTh TMPOOJEMBbI U  3aj1a4H,
JIOITyCKAIOIE  CHOCOOHOCTh  HX

UCIIONB30BaHMs B [I03HABATENHHOH U
COLIMAJIBHOU ITPaKTUKE

OgnanaeHue YHHUBEPCAJIbHBIMU
PETYJIATUBHBIMU JICHCTBUSIMU:
-JienaThb OCO3HaHHBIH
apryMeHTHPOBATh ero,
OTBETCTBCHHOCTb 32 PEIICHHE

BBIOOD,
Opatb

YmMmenue OICpUpoOBaTh HOHATUAMU:
MHOTOTPaHHHK, C€YeHHe MHOTOTpPaHHHKA, KyO,
napajuleNenuIesl, npu3Ma, nupamuiaa, Qurypa
W TIOBEPXHOCTH BpAIICHUS, IWIMHAP, KOHYC,
map, cdepa, ceueHHs QUTYpHl BpalieHHS,
IUIOCKOCTB, Kacaromiasics cepbl, LUIHHAPA,
KOHyCa, IUIONIaJb IIOBEPXHOCTH IHPAMHUIBI,
NPU3MBL, KOHYCa, MIIMHApPA, TUIomans chepsl,
00BEM Ky0a, MPSIMOYTOIBHOTO
napajuielenunena, — OUPAaMHUABL,  IPHU3MBI,
UIMHIpPA, KOHYCa, Iapa; YMEHHE H300pakaTh
MHOTOI'paHHUKHU U MMOBCPXHOCTH BpalICHUA, UX
CCUCHHA OT PYKHU, C IOMOIINBIO YCPTCIKHBIX

HUHCTPYMCHTOB u SJICKTPOHHBIX CpPCACTB;
YMEHUC pacno3HaBaThb CUMMCTPULO B
MIPOCTPAHCTBE; yMEHue pacrio3HaBaTb

MPaBUIIbHBIE MHOTOTPAHHUKH.
YMeHHe OnepupoBaTh MOHATUAMHU: BIKCHUE B
MIPOCTPAHCTBE, mo100HBIE ¢buryps B
MPOCTPAHCTBE,  HCIOJIb30BaTh  OTHOIICHHE
IUTOIIA e TIOBEPXHOCTEH M 00hEMOB TOJOOHBIX
(buryp npu perieHu  3aaauy.

YMeHune BEIYUCIIITh T€OMETPUUCCKNE BEJIMYNHBI

(uMHa, yroj, TIOMWIAaAb, OOBEM, IUIOLIA]bL
MIOBEPXHOCTH), UCTIONB3Ys H3y4eHHbIe
(OopMyJIBI U METOJIBI.

Ymenue OIIEepUpPOBATH MOHSATHSAMHU:
MIPSIMOYTOJIbHAS cucrema KOOpJAMHAT,
KOOPJIMHATHl TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOpa, CKLIPHOE IPOM3BEICHUE, YIOl
MEXAYy  BEKTOpaMHM, CyMMa  BEKTOPOB,

IIPOU3BEACHUE BEKTOPA HA YHCIIO; HAXOIUTH
C IIOMOIIBIO MU3YYEHHBIX (OPMYN KOOPAWHATHI
CepellMHbl OTPE3Ka, PACCTOSHUE MEXIY IBYMS
TOYKaMH.

YMeHue BbIOMpaTh MOAXOSIINA HM3yUSHHBINH
METON JJs pELIECHUs 3aJadyd, pPaclo3HaBaThb
MaTeMaTH4eckne (akTel M MaTeMaTHYeCKHe
MOJIETM B TMPHPOAHBIX M  OOIIECTBEHHBIX
SIBICHUSIX, B HCKYCCTBE; yYMEHHUE IPUBOJIUTH
HIPUMEPBI MaTEMaTHYECKUX OTKpBITUI
pOCCHICKOM M  MHpPOBOW  MAaTeMaTU4eCKOU
HaYKH.

OK 02.
Hcnons3oBath
COBPEMEHHBIE
CpelcTBa MOKCKa,
aHanu3a u
HHTEPIPETALNT
uHpopmanuu, 1
UH(POPMAMOHHBIC
TEXHOJIOTUH JIJIS
BBIIOJIHEHUS 3a1a4
npodeccuoHaIbHO
H NeITeNbHOCTH

JIMYHOCTHBIE PE3yJIbTATHI OJKHBI
OTpaxarhb

- chOpMHUPOBAaHHOCTH
MHPOBO33PEHHSI, COOTBETCTBYOLIETO
COBPEMEHHOMY YPOBHIO Da3BUTHS
HayKd ¥ OOLIECTBEHHOW IPaKTHKH,
OCHOBaHHOTO Ha JAHaJore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HaHHIO
CBOETO MeECTa B MOJHKYJIBTYPHOM
MHUpE;
MertanpeameTHbie
JIOJDKHBI OTPaXKaTh:

- BIaJeTh HABBIKAMHU
nH(popManun u3
pa3HbIX THIIOB, CaMOCTOSTEIBHO
OCYLIECTBIISITH ~ TMOWCK,  aHAaJM3,
CUCTEMATHU3AIUIO U UHTCPIIPETALINIO
UHGOPMAIIUK Pa3THYHBIX BHIOB M
(bopM mpeacTaBIeHNS;

- CO37aBaTh TEKCThl B PAa3NHYHBIX

Ppe3yNbTaThI

TIOJTY4YCHU S
HUCTOYHHUKOB

YMeHHe omnepupoBaTh MOHATUSAMH: (QYHKIHS,
HETpepBIBHAS ¢byHKIHA, MPOU3BOIHAS,
nepBooOpa3Hasl, OIpPEAEIEHHbIH  WHTErpai;
YMEHHE HaXOAUTh TPOU3BOIHBIC STIEMEHTAPHBIX
(GYHKIMHA, UCHIONB3YsI CHIPAaBOYHBIE MaTepHalbI;
UCCIIEZIOBaTh B MIPOCTEHIINX CiTydasx (QyHKLIUH
Ha MOHOTOHHOCTb, HaXOJWUTHh HanmOOJbIIUE U
HavMEHBIINE 3HA4YeHUS (QYHKIUH; CTPOHUTH
rpauki MHOTOWIEHOB C HCIIOJIb30BaHHEM
anrapaTa MaTeMaTHYecKOTo aHajHu3a; pelaTh
MIPaKTHKO-OpPUEHTHPOBAHHbIE 3a7a4n Ha
HauOONbIINEe W HAWMEHBIINE 3HAYEHHs, Ha
HaXO0XJIEHHE ITyTH, CKOPOCTH M yCKOPECHHUSI.

YMeHHe pemarb TEKCTOBBIC 3alaud Pa3HBIX
TUNOB (B TOM YHCJIE Ha MPOLEHTHI, JOIH H
4yacTH, Ha JBIDKEHHE, paboTy, CTOMMOCTb
TOBapoB W YCIYT, HaJOTH, 33/1a4d U3 00JIaCTH
yOpaBlIE€HUS  JUYHBIMH U CEMEHHBIMHU
(uHaHCAMU); COCTaBJIATh BBIPa)KEHUS,
YpaBHEHMsI, HEPAaBEHCTBA M HX CHCTEMBI IO
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dbopMaTax ¢ ydeTOM Ha3HAYCHHS
nH(pOpMAaILINK U LIEJIEBOH ayTUTOPHH,
BBIOMpas ~ ONTUMaJbHYIO  (opmy
NPEICTaBICHHUS M BU3YAH3alHH;

- OLICHUBATb JIOCTOBEPHOCTH,
JETUTUMHOCTh  MH(MOpMAIMH, ee
COOTBETCTBHUE MPaBOBHIM u
MOPAJbHO-3THYECKIM HOPMaM;

- UCIIOJIb30BATh cpezcTBa
MH(OPMAITMOHHBIX u
KOMMYHUKAIITMOHHBIX TEXHOJOTHH B
peuicHun KOIrHUTHBHBIX,
KOMMYHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c
co0ioieHreM TpeboBaHUI
IPrOHOMHUKH, TEXHUKH
6e30macHoCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX H
ITHYECKUX HOPM, HOPM
MH(OPMAMOHHOK 0E30ITaCHOCTH;

YCIOBUIO 3aJavdd, HCCICAOBATH IIOJTYUYCHHOC
peuicHUEC U OUCHUBATH HpaBZ[OHOZ[O6HOCTI)

pe3yJIbTaToB.
VYMeHHEe ONMepHpOBaTh MOHATHAMH: CpEIHES
apudmernyeckoe, MeauaHa, HauOoibLIee U

HavMEHbIIee 3HAYCHWs, pa3Max, IUCIIEPCHS,
CTaHJAPTHOE OTKIIOHEHWE YUCIOBOTO Habopa;
yYMEHHUE U3BIICKATb, HHTEPIPETHPOBATD
“H(POPMAINHIO, TIPENCTABICHHYI0 B TaOJmIax,
Ha JuarpaMmax, rpaukax, OTPaKaroUlyro
CBOMCTBA pealbHbIX IPOLIECCOB U SBICHMUIA;

NPE/ICTaBISATh HWHPOPMALKIO C  [OMOLIBIO
TabIIUI] u Jiarpamm; UCCIIeIOBaTh
CTaTUCTHYCCKUE JAHHBIC, B TOM 4HCIEC C
MPUMEHCHHEM  TpaQUUeCKUX  METOJOB H

3JIEKTPOHHBIX CPEJCTB.
YMeHrue BBIOMpATh MOIXOISIIUN W3yYCHHBIH
METO/

IS pemeHus 3a1a4H, pacro3HaBaTth
MaTeMaThieckne (aKTel W MaTeMaTHYEeCKHe

MOZIETM B TMPUPOJHBIX U OOIIECTBCHHBIX
ABJICHUSIX, B MCKYCCTBE; yMEHHE IPUBOIUTH
pUMeEpbI MaTeMaTHYeCKHX OTKPBITUI
pOCCUMCKOM M MHMpPOBOM MaTeMaTU4eCKOH
HayKH
OK 03. JlnuHOCTHBIE pe3yJbTaThl NOJDKHBI | Brnanenue MeTo1aMu JIOKA3aTeNbCTB,
[TnanupoBats u OTpaxaTs: QITOPUTMAaMM  pEIIeHMs  3aj]ad;  yMEHHE
pean30BBIBaTh - chopMuUpOBaHHOCTSG | QopMynupoBaTe OIpEAEIEHHsS, aKCHOMBI U
coOcTBeHHOE HPaBCTBEHHOT'O CO3HAHHMS, | TEOPEMbl,  NPUMEHATh WX,  [POBOAUTH
npo(eCCHOHANBHO | 3THYECKOTO MOBEACHMUS; JIOKa3aTeJIbHBIC PAcCy>KIACHHS B XOJIE PEIICHUS
€ M JINYHOCTHOE - COCOOHOCTH OLICHWBATh CUTYAIMIO | 3amad.
pasBHTHE, Y IPUHUMATh OCO3HAHHBIE PEIICHHS, | YMEHHE ONEpUpPOBATH MOHATHAMH: (QYHKITH,
NpeANpUHUMATENb | OPUEHTHUPYSICh  Ha  MOpAIbHO- | HENpephIBHAS ¢byHKIHA, MPOU3BOIHAS,
CKYIO HpPaBCTBEHHbIC HOPMBI M LICHHOCTH; nepBooOpa3Hasi, OIpPEACIECHHbIH  WHTErpa;
JIeSITeIbHOCTD B - OCO3HaHUE JIMYHOTO BKJIQJa B | YMEHHE HaXOAWTh MPOU3BOJHBIC AJIEMEHTAPHBIX
npodeccuoHanbHO | MOCTpoeHHUE yCcTOW4YMBOrO | (yHKUHMI, UCTIONB3Ysl CIIPABOYHBIC MaTepUalIbl;
it cdepe, Oymy1ero; UCCIEZIOBaTh B MPOCTEHIINX CiTydasx (QyHKLIUH
UCIIONIb30BaTh - OTBETCTBEHHOE  OTHOIIEHHE K | Ha MOHOTOHHOCTh, HaXOJUTh HaWOOJbLIME U
3HaHHA 10 CBOUM POJMTENISIM M (WJIM) JPYTMM | HauMEHbIIME 3HaueHHs (QYHKIHMHA; CTPOUTH
NPaBOBOM U YICHaM CEMbH, CO3JaHHIO CEMbU Ha | rpadMKM MHOTOYICHOB C HCIOJIb30BaHUEM
(uHaHCOBOH OCHOBE OCO3HAaHHOTO TPHHATHS | ammapara MaTeMaTHYecKOro aHalW3a; pemarh
TPaMOTHOCTH B [IEHHOCTeH CeMEHHOH JKM3HH B | NPAaKTUKO-OPHEHTHPOBAHHBIE 3a1a4d = Ha
Pa3IUIHBIX COOTBETCTBMM  C  TpaJuUUsM{ | HauOOJbIIME W HAMMEHBIINE 3HAYEHHs, Ha
JKM3HEHHBIX Hapoz0B Poccuy; HaXO0X/IEHHE ITyTH, CKOPOCTH M yCKOPCHHSI.
CHUTYaIUSIX MertanpenmeTHbIe pe3ynbTatel | YMeHne OTIEpUPOBATH MOHATHSMH:
JOJKHBI OTPaXKaTh: panuoHanbHas  (QYHKIHS,  [OKa3aTeIbHas
- CAMOCTOSITEJIbHO ~ OCYIIECTBIATH | (yHKUuS, CTeTeHHasl ¢dyHKIHS,
MIO03HABATEJIBHYIO JIeSITENbHOCTD, | JorapupmMudeckas dyHKIMS,
BBIBJIATH MNPOOJIEMBbI, CTaBUTh W | TPUTOHOMETpUYecKHe (yHKIUHM, OOpaTHbIE
(hopmyupoBaTh cobctBeHHble | (yHKUINY, yMEHue CTpOUTHh  rpaduku
3aja4n B 00pa3oBaTeNbHOM | M3YYEHHBIX (YHKIMH, MCIOIBb30BaTh I'pauku
JIeSITeIIEHOCTH n JKM3HEHHBIX | IPU M3YYEHHH MPOIECCOB M 3aBUCUMOCTEH, U
CUTYaIUIX; CaMOCTOATENILHO | PELICHHH 33/1a4 U3 IPYTHX YIeOHBIX PEAMETOB
COCTaBIISATh TUIaH pemieHust | M 3aJad M3 PEATPHOH JKM3HH; BBIPAXaTh
npoOJieMbl C y4eToM HuMeomuxcs | (opMmynamu 3aBUCHMOCTH MEXy BETUIHHAMH.
pecypcos, COOCTBCHHBIX | YMEHHME pelIaTh TEKCTOBBIE 3aJaudl pPa3HBIX

BO3MOXKHOCTEH U TPEANOYTCHUH;
J1aBaThb OLICHKY HOBBIM CUTYallUsAM;

CHocoOCTBOBaTh (POPMHUPOBAHHIO U
IIPOSABJICHUIO IIMPOKOW 3pyAHLIUU B
Pa3HBIX o0acTsIx 3HAHUH,
MTOCTOSTHHO MOBHIIIATH CBO
00pa3oBaTeNbHBIA M KYJBTYPHBIH

TUNOB (B TOM 4YHCIE HA MPOLEHTHL, IOIU U
4yacTH, Ha JBIDKEHHE, paboTy, CTOMMOCTH
TOBapoB W YCIYT, HaJOTH, 33/1a4d U3 00JIacTH
yOpaBIE€HUS  JUYHBIMH U CEMCHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPaKEHUS,
YpaBHEHMsI, HEPaBEHCTBA M MX CHCTEMBI IO
YCIIOBHMIO _3aJaud, HUCCIEA0BaTh MOIYYEHHOE




YPOBEHB;
UCIIONIb30BaTh TPHEMBI pedIieKCHn

JUIL  OLEHKH CHTyallud, BbIOOpa
BEPHOT'0 PELICHHUS;
- yMETh  OLEHWBAaThb pPHUCKH W

CBOCBPCMCHHO NPpUHUMATh PCHICHUA
10 X CHUIKCHHUIO,

B) 9MOIIMOHAIBHBIH WHTEJJIEKT,
IIpeAIoJIararoIum
¢(hOpPMHPOBAHHOCTS:

- BHyTpEHHEH MOTHBAIIUY,
BKJIIOYAIOLIEN CTpEMJIEHUE K
JOCTHXKEHUIO LENM M YCIEXY,
OINTHMHU3M, WHHULUATUBHOCTB,

yMEHHE JeHCTBOBATh, HCXOIS W3
CBOMX BO3MOXKHOCTEI;

- OMIIATHH, BKJIFOYAOLIEH
CIIOCOOHOCTH MIOHUMAaTh
SMOIHOHAIBLHOE COCTOSTHUE IIPYTHX,
YUYUTBIBATE €TO TPU OCYIICCTBICHHH
KOMMYHHKAIAW, CIOCOOHOCTH K
COYYBCTBHIO M COIIEPEIKHUBAHUIO,

- COOMaAJIbHBIX HaBBIKOB,
BKJIFOYAIOIINX CIIOCOOHOCTH
BBICTPAMBATh OTHOIIEHHS C IPYyTUMHU
JFObMH, 3a00TUTHCS, MPOSIBIIATH
MHTEPEC U pa3peiaTh KOHQIUKTHI

peuICHUEC W OUCHUBATH HpaBI[OHOL[O6HOCTB
pe3yJIbTaToB.

YMeHHe OonepupoBaTh MOHSATHAMH: CpeIHee
apuMeTHyeckoe, MeauaHa, HauOobllee H
HavMeHbIIee 3HAYCHUs, pa3Max, IHUCIepcus,
CTaH/apTHOE OTKJIOHEHHE YHCIOBOTO HabOpa;
yMeHHe W3BIICKATh, HUHTEPIIPETHPOBATh
nH(POPMAIIHIO, TIPEICTABICHHYI0 B TaOJHIaXx,
Ha JWarpaMMax, TrpaQukax, OTPaXaroUIyIo
CBOWCTBA pEAJIbHBIX IIPOLIECCOB M SIBJICHUI;

NPE/ICTABISATh MHPOPMAIKIO €  [OMOLIBIO
TabITUI] u Juarpamm; HCCIIeIOBaTh
CTaTUCTHYCCKUC JaHHBIC, B TOM 4YHCIC C
OpUMEHEHHEM  rpaUyeckux  METOJOB U

9JIEKTPOHHBIX CPEJICTB.

YMeHue onepupoBaTh MOHSATUSMU: CIy4YallHbIN
ONMBIT W CIlyd4ailHOE COOBITHE, BEPOSITHOCTH
CIIy9alfHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSATHOCTh C WCIOJNB30BaHUEM TpadUIESCKUX
METOJIOB; TPUMEHSTH (OPMYIBI CIOKCHUS H
YMHOXKEHHSI BEpPOSITHOCTEH, KOMOWHATOPHEIC
Gdaktel u (GOpMYyNIBIl TPH PEIICHUH 3ajad;
OIICHUBATh BEPOATHOCTH PEaJbHBIX COOBITHIA,
3HAKOMCTBO CO CIyYaWHBIMU BEIMYHMHAMU;
yMEHHE TPUBOAUTH TMPUMEPHI MPOSBICHUS
3aKOHA OONBIIMX YHUCEN B TMPUPOJIHBIX H
OOIIECTBEHHBIX SIBIIEHUAX.

YMeHHue BBIOMPATh MOIXOSIIUN W3yYCHHBIH
METOJ| /IS peIICHUs 3aJadd, paclo3HaBaTh
MaTeMaTH4eckue (aKThl W MaTeMaTHYCCKHe

MOJIENH B TPUPOAHBIX W  OOMICCTBEHHBIX
SBJIICHUSIX, B MCKYCCTBE; YMEHHUE IPHUBOIUTH
IIPUMEPBI MaTeMaTHYECKUX OTKPBITHI
pOCCUHCKOW M MHMpPOBOM MaTeMaTH4YeCKOMH
HayKH.
OK 04. JInuHOCTHBIE pe3ynbpTaThl NOKHBI | Bragenue METOJjaMU JI0Ka3aTeNbCTB,
DddexTuBHO OoTpaxaTb B YacTH: IEHHOCTH | aiaropuTMaMu  pelieHds  3aJad;  yMEHHE
B3aWMOJICHICTBOBAT | HAYYHOTrO TMO3HAHUS: OCO3HAHHE | (OPMYIHPOBATH OIPEICICHUS, AaKCHOMBI U
b ¥ paboTaTh B LEHHOCTH HAy4YHOU MAESITebHOCTU, | TEOpEMBI, MIPUMEHSITD ux, MIPOBOJIUTH
KOJJIEKTUBE U TOTOBHOCTb OCYIIECTBJIATh | JIOKa3aTelbHbIE PACCYKIEHUS B XOJI€ PELICHUS

KOMaHJIC

IMMPOCKTHYKO W HCCICA0BATCIILCKYIO
ACATCIBbHOCT MHAWBUAYAJIBHO U B

rpymnmne
MertanpenmeTHbIe Ppe3yNbTaThI
JIOJKHBI OTPaXKaTh:

- IOHUMATh u UCTIONIb30BaTh
NperMyIecTBa  KOMaHIHOH U
WHIUBUYAIbHOU PabOTHI;

- IpUHUMATh  LEJIM  COBMECTHOHU

JIESITETIbHOCTH, OPraHU30BbIBATH U
KOOPAMHHUPOBATh JCUCTBUS IO €€
JOCTIDKEHUIO:  COCTaBIATh  IUIAH
JICHCTBUH, paclpeaensiTe poju ¢
y4ETOM MHEHHH Y4aCTHHKOB
00CYXIaTh pe3yJIbTaThl COBMECTHON
paboTsr;

- KOODAWHUPOBaTb M  BBINOJHATH
paboTy B YCIOBUSAX peajbHOTO,
BUPTYQJILHOT'O 1 KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBIATh MO3UTHUBHOE
CTpaTerM4ecKkoe  IOBEJEHHEe B
pa3sNUYHBIX CUTYAlUsIX, MNPOSIBIATh

3ajad.
VYMeHHEe ONepHpOBaTh MNOHATHAMH: CpeIHEe
apuMeTHIeCKoe, MeAWaHa, HaWOOJbIIee U
HavMCEHbIIee 3HAYCHUs, pa3Max, OUCIIEPCHs,
CTAaHJApPTHOE OTKJIIOHEHHE YHCIOBOTO Habopa;
yMEHUE U3BJIEKATb, HHTEPIPETHPOBATD
uH(popManuio, TMpeICTaBICHHY0 B TalJiMIax,
Ha JauarpaMmax, rpadukax, OTPaKaIOIIYIO
CBOMCTBA pealbHbIX IPOLIECCOB U SBICHMUII;

NPE/ICTAaBISATE HWHPOPMALMIO C  [OMOLIBIO
TabIHI " JarpamM; HCCIIEZI0BaTh
CTaTUCTUYECKHE JaHHBIE, B TOM 4HCIE C
NIPUMEHEHHEM  TpauiecKux  METOJO0B U

JIEKTPOHHBIX CPEJICTB.
YMeHue onepupoBaTh MOHATUSAMU: CIy4YallHbIN
ONBIT M CIy4YalHOE COOBITHE, BEPOSITHOCTH
CIly4aHHOTO COOBITHS; yMEHHE BBIYUCIATH
BEPOSTHOCTH C HCIIOJIE30BAaHUEM TpapUUeCKUX
METOJIOB; MPHUMEHATh (DOPMYJIbI CIOXKEHHS U
YMHOXCHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
¢dakTel M QopMynbl TNpH pELIEHUH 3ajad;
OLICHMBATh BEPOSITHOCTH pEAbHBIX COOBITHH;
3HAKOMCTBO _CO__ CIyYallHBIMU _ BEJIMYMHAMU;
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TBOPUYECTBO M BOOOpakeHUe, OBITH
MHHUIMATHBHBIM.

OgunasieHne YHUBEPCAJIbHBIMU
PETYJIATUBHBIMU JICHCTBUSIMHU:

- IPUHUMATh MOTHBBI U apryMEHTHI
JpyTuX JIIOJed TpH  aHalm3e
PE3yNIBTaTOB ACATEILHOCTH;

- TpU3HABaTh CBOE IPaBO M IPaBO

YMEHHE TIPUBOJIUTH IPHUMEPHl IMPOSBICHUS
3aKOHa OOJBIIMX 4YHCEN B TPHPOAHBIX U
OOILIECTBEHHBIX SIBJICHUSIX.

YMmeHue BbIOMpaATh MOAXOSIINNA H3yYEHHBIH
METOJ, AN pelLIeHUs 3aJadd, paclo3HaBaTb
MaTeMaTu4eckrue (akThl M MaTeMaTHYecKue
MOJENH B TMPHPOAHBIX M  OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; yMEHHE MPUBOINUTH

IPYTUX JIO/IEH Ha OIINOKH; TIPUMEPHI MaTeMaTHIECKUX OTKPBITHI

- pa3BUBaTh CIIOCOOHOCTh TIOHMMATh | POCCHHCKOH W MHUPOBOH MaTeMaTHYECKOM

MUP C IO3UIIUU APYTOr0 YEJIOBEKA HAYKU
OK 05. JlndHOCTHBIE pe3yJbTaThl NOJDKHBI | Biagenue MeToIaMu JIOKA3aTeNbCTB,
Ocy1ecTBisiTh OTpaXKkaTh: QITOPUTMAMH  pEIICHHs  3aJa4, yMCHHE
YCTHYIO - 3CTETUYECKOEC OTHOIICHUE K MUPY, | (DOpMYJIHpOBATh OMNPEACICHUS, AaKCHOMBI U
MUCHMEHHYO BKITIOYAsl ICTCTHUKY OBITa, HAYYHOTO | TCOPEMBI,  MPUMCHITH WX,  IPOBOJHTH
KOMMYHHKAIIMIO HA | U TEXHUYECKOTO TBOPYECTBA, | NOKA3aTEIbHBIC PACCYXKICHUS B XOJC PCIICHHS
TOCyTapCTBCHHOM CIopTa, TpyAa H OOIICCTBEHHBIX | 3amad.

s3eIKe Poccuiickoi
denepanuu c
y4eTOM
0CcO0OEHHOCTEH
COLIMAIBHOI0 U
KyJIbTypHOTO
KOHTEKCTA

OTHOIIICHH;

- CITOCOOHOCTH BOCTIPUHHMATh
pa3nu4yHbIe BHIIBI HCKYyCCTBA,
TPagullid ¥ TBOPYECTBO CBOETO
W JPyrHX HapoAOB, OIIyIIaTh
SMOILIMOHAJILHOE BO3JIeliCTBHE
HCKYCCTRBA,

- YOSKJIEHHOCTh B 3HAYMMOCTH JIJIs
JTUYHOCTH u obiecTBa
OTEYECTBEHHOT'O u MHUPOBOTO
HCKYCCTBA, STHUYECKUX KYJIBTYPHBIX
TpaIUIMiA ¥ HAPOJAHOTO TBOPUYECTBA
MertanpenMeTHEIE Pe3yIBTATHI
JTOJDKHBI OTPaKaTh:

- OCYIIECTBIATh KOMMYHHKAIIIU BO
BCeX cepax KU3HH;

- pacrmo3HaBaTh HeBepOATbHBIC
cpencrtBa  OOmIEHHWS,  TIOHMMATh
3HAYCHUE  COLMAIBHBIX  3HAKOB,
pacmo3HaBath MPEANOCHUTKH
KOH(JIUKTHBIX CUTYaIlMi ¥ CMATYATh
KOH(JIMKTBI;

- pa3BEpHYTO M JIOTHYHO W3Jarath
CBOIO TOUYKY 3peHHS c
HCTIOIB30BaHUEM SI3BIKOBBIX CPEIICTB

YMeHHe pemarb TEKCTOBBIE 33/1a4d  Pa3HBIX
TUIOB (B TOM 4HCJIE Ha MPOUCHTHI, JONH H
4acTH, Ha [OBIDKEHHWE, paboTy, CTOMMOCTH
TOBApOB W YCIYT, HAJOTH, 3314l U3 OOJIACTH
VOpaBI€HUS  JUYHBIMH W CEMCHHBIMH
(buHaHcamm); COCTaBIIATh BBIPAKEHHUS,
YpaBHCHUA, HEPABCHCTBA M HUX CHUCTEMBI I10
YCIIOBHIO 3aJjaud, HCCIEA0BaTh MOJIYYEHHOE
peuiCHUEC U OUCHUBATH HpaBZlOHO[lO6HOCTb
Ppe3yJIbTaToB.

YMeHHue oneprupoBaTh HOHITUSIMU: CITyJalHBIN
OIBIT M CIy4yaHOe COOBITHE, BEPOSITHOCTH
CIIy9alfHOTO COOBITHS; YMCHHE BBIYHCIATH
BEPOSATHOCTh C WCIOJNB30BaHUEM TpadUICCKUX
METOJIOB; TPUMEHSTH (OPMYIBI CIOXKCHUS H
YMHOXKEHHUSI BEpOSITHOCTEH, KOMOWHATOPHEIC
¢dakTel W QOpMYyIBI TPH PEIICHWH 3ajad;
OIICHUBATh BEPOSITHOCTH PEaJbHBIX COOBITHIA;
3HAKOMCTBO CO CHy‘IaﬁHBIMPI BCIIMYMHAMU,
YMEHHE TIPUBOAUTL MPUMEPHl IPOSBICHUA
3aKOHa OOJBIIMX 4YHCEN B TPHPOAHBIX U
OOILECTBEHHBIX SIBJICHUSIX.

YMeHue BbIOMpATh MOAXOSIINNA H3yYeHHBIN
METOX JJIsl peleHUs 3ajJadd, pacro3HaBaTh
MaTeMaTH4eckue (aKTBl W MaTeMaTHYCCKHe

MOJIENH B TPUPOAHBIX U OOIIECTBEHHBIX
ABIICHUAX, B HWCKYCCTBE, yMEHHE IPUBOIUTH
TIPUMEPHI MaTeMaTHIECKUX OTKPBITHI
pOCCUHCKOW M MHPOBOM MaTeMaTH4YECKOMH
HaYyKH.
OK 06. ITposiBnisaTe | JIMUHOCTHBIE pe3yNbTaThl JOHKHBI | Bragenue METOIaMU JIOKa3aTeNbCTB,
Ipa)KTaHCKO- OTpaxaThb B 4YacTH TPAKIAHCKOTO | anropuTMaMu  pelieHds  3aJad;  yMEHHe
MaTPUOTHUECKYIO BOCITUTAHHUS: npuHATHE | (HOPMYJIMPOBATH ONPEACICHUS, AKCHOMBI U
MO3UIIHIO, TPaJAUIIMOHHBIX HallMOHANBHBIX, | TEOpPEeMbl,  MPUMEHATh  HMX,  MPOBOAUTH
JIEMOHCTPUPOBATH 00IIIEYETTOBEUCCKIX JIOKa3aTelbHbIE PACCYKIIEHUSI B XOJI€ PELICHUS
OCO3HaHHOE T'YMaHHCTUYECKUX u | 3a;ad.
MOBEICHHE Ha JIEMOKPATUYECKUX LIEHHOCTEH; YMeHue pemarb TEKCTOBBIE 3aJlaud pa3HBIX
OCHOBE - MATPUOTHIECKOTO BOCITUTAHUS: TUTIOB (B TOM YHCJIE Ha TPOUEHTHI, JONH H
pOCCHIiCKIX - IEHHOCTHOE OTHOIIICHHE K | 9acTu, Ha JABIKCHHE, pPadOTy, CTOMMOCTH
JTyXOBHO- rOCyIapCTBEHHBIM CHUMBOJaM, | TOBapoOB W YCIyT, HAJOTH, 3aaddl W3 00JacTh
HPaBCTBEHHBIX UCTOPUYECKOMY W  TPHPOJHOMY | VYTpaBIEHUS  JHYHBIMH ¥ CEMCHHBIMU
[EHHOCTEH, B TOM HACIIEINIO, TAMATHUKAM, TPAIUIsIM | (hUHAHCAMU); COCTaBIIATh BBIPAKEHUS,

YHUCJI€ C YYETOM
rapMoOHH3alnun
MCXHAIIMOHAJIbHBI
X H

HaponoB Poccun, pocTuxeHHsIM
Poccuu B Hayke, UCKyccTBe, ciopTe,
TEXHOJIOTHUSIX U TPYIE;

MeTaHpe[{MeTHLIe PE3YJIbTAThI

ypaBHeHI/Iﬂ, HepaBeHCTBa U HUX CUCTEMBI II0
YCIAOBUIO 3aja4yd, HCCAENOBATh IOJyYEHHOE
pelieHne W OLEHWBATh MPaBAOINOI00HOCTh
PE3YJILTATOB.
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MEKPETUTHO3HBIX
OTHOIIECHHU,
MIPUMEHSTh
CTaHJapThI
AHTUKOPPYNIIMOHH
OTrO TOBEJIEHUS

JIOJDKHBI OTPaKaTh:
- CaMOCO3HAHU, BKJIIOYAIOILETO
CIIOCOOHOCTE [MOHUMATh CBOE
9MOLMOHATILHOE COCTOSHHE, BUICTH
HaTIpaBJICHUS pa3BUTHA
cOOCTBEHHON 3MOIMOHAIILHOMN
cephl, OBITh YBEpESHHBIM B cebe;

- CaAaMOpEeryJIHpPOBaHUS,

BKJIFOYAIOLIETO CaMOKOHTPOJIb,
yMEHHE [IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE
IIOBEJICHHUE, CITOCOOHOCTE

AnalTUpPOBATLECA K OMOIMOHAJIbHBIM
HN3MCHCHUAM U NPOABIIATH FI/I6KOCTL,
OBITH OTKPBITBIM HOBOMY;

- BHYTpEHHEH MOTHBALUH,
BKJTFOYAOIIEH CTpeMJICHHUE K
JOCTWKEHUIO 1M W YCIIeXy,
ONTHMU3M, MHHULUATUBHOCTB,

YMEHHE JEWCTBOBaTh, HCXOHS W3
CBOHX BO3MOKHOCTEH;

- DMIIaTHH, BKJTIOYAIOIIECH
CIIOCOOHOCTh IMOHMMATh
OMOIIMOHAIBHOE COCTOSIHUE JIPYTHX,
YYHUTBIBATh €r0 MPU OCYIIECTBICHUU
KOMMYHHKAIIMHA, CHOCOOHOCTh K
COUYYBCTBHIO U COIMEPEKUBAHUIO;

- COIIMAJIBHBIX HAaBBIKOB,
BKJIFOYAIOIIHAX CIIOCOOHOCTH
BBICTPAWBaTh OTHOIICHUS C APYTUMH
JOABMHU, 3a00THTHCS, TPOSIBIISATH
HWHTEpPEC U pa3peniaTh KOHOIUKTHI

YMeHue onepupoBarh IOHATUSAMU: CpEIHEe
apudmernueckoe, MeauaHa, HauOoibllee WU
HalMEHbIllee 3HAYEHUs, pa3Max, IUCIEPCHUs,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
yMeHUe U3BIIEKATb, HMHTEPIPETHPOBATH
MH()OpPMANHNIO, NPEICTABICHHYI0 B TaOIMIaX,
Ha JUarpaMMax, Trpadukax, OTPaXKAIOUIYIO
CBOICTBa pealbHBIX MPOLIECCOB WU SBICHUIA;

MIPEACTaBISATh HMHGOPMAIMIO C  ITOMOIIBIO
Ta0IHI u JUarpaMm; HCCIIE0BATh
CTaTUCTHYECKHE JaHHBIE, B TOM dHCIE C
NpUMEHEHHEM  TpadUuecKux  METOJOB |

3IEKTPOHHBIX CPECTB.
YMeHHue onepupoBaTh HOHITUSIMU: CITy4alHBIN
ONBIT M CIy4yallHOE COOBITHE, BEPOSITHOCTH
CIly4alHOTO COOBITHS; yMEHHE BBIYUCISTH
BEPOSITHOCTh C MCIOJIB30BAHUEM TPAYUIECKUX
METO/IOB; TPUMEHITH (POPMYIBI CIOXKCHUS M
YMHOXEHHUSI BEPOSITHOCTEH, KOMOMHATOpPHBIC
¢dakTel W QOpMyIBI TIPH PEIICHWH 3ajad;
OLICHMBaTh BEPOSTHOCTH pEabHBIX COOBITHI;
3HAaKOMCTBO CO CIy4alHBIMM BEIWYMHAMU;
YMEHHUE IIPUBOAUTH IPUMEPBHl IPOSBICHUA
3aKOHa OOJBIIMX 4YKCEN B MPHPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSX.

YMeHue BbIOMpaATh MOAXOSIIMNA H3yYEHHBIN
METOX JJIsl pelIeHUs 3ajJaud, pacro3HaBaTh
MaTeMaTu4eckrue (akThl M MaTeMaTHYeCcKue
MOJENH B TMPHPOAHBIX M  OOIIECTBEHHBIX
SIBICHUSIX, B HCKYCCTBE; YMEHHE IPHBOJIUTH
TIPUMEPBI MaTEeMaTHIECKUX OTKPBITHI
pOCCHHCKOM W MHPOBOM MaTeMaTHYECKOH
HayKH

OK 07.
CopnelicTBOBaTh
COXPaHCHHIO
OKpy>Karouien
cpepl,
pecypcocOepexeH
U0, IPUMECHSTh
3HaHUS 00
W3MEHCHUN
KITMMAaTa,
TIPUHITAITBL
OepeKITMBOTO
MIPOM3BOJICTBA,
s dekTuBHO
JIeiCTBOBAThH B
Ype3BbIYAHbBIX
CUTYyAIHSIX

JIn4HOCTHBIE PE3YIBTATHI JIOJIKHBI
OTpa)xkaTb B YaCTHU: 3KOJIOIMYECKOIO
BOCIIUTAHHUS:

- AKTUBHOE HEIIPUATHE JCHCTBUH,
NPUHOCAIIMX BpEeA  OKpYy’Karolen

cpexe;
- yMEHHe MIPOTHO3UPOBATH
HEONArONpUATHBIE  DKOJIOTHYECKHE
MOCNEACTBUS  MPEANPHUHAMAEMBIX

JIEHCTBUH, IPEAOTBpAILATh UX;

- pacIIMpeHye OIBITa NIESTEILHOCTH
9KOJIOTHYECKOH HAIPaBIEHHOCTH;
MeramnpenmMeTHbIe pe3yIbTATHI
JIOJDKHBI OTPaKaTh:
- pa3pabaTbiBaTh IUIAH  PCIICHHS
npobjaeMbl ¢ ydyeToM  aHalM3a
UMCIOIUXCS ~ MaTepUAIBHBIX |
HEMaTepHAaIbHBIX PECYPCOB;

- OCYIIECTBIIATH IIeTICHAIIPABICHHBIH
MTOWCK ITEPEHOCA CPEIICTB U CIIOCOO0B

JeWcTBHA B NPOQECCHOHATIBHYIO
cpeny;
- yMEThb IEPEHOCHTh 3HaHUA B

MO3HABATENILHYI0 U TMPAKTHYECKYIO
00J1aCTH KU3HEACATCIBHOCTH,

- [peajiaratb HOBBIC ITPOCKTHI,
OLICHUBATh nacu C JR0XE35000%0%
HOBU3HEI, OpPUTMHAJILHOCTH,

npaKTqucxoﬁ 3HAYNMOCTH,
- J1aBaTb OLICHKY HOBBIM CUTYalUsIM,

Bnanenue MeTOoIaMu JIOKa3aTebCTB,
aNropuTMaMHU  pelIeHWs  3aJad;  yMEHHeE
(hopMyIHpOBAaTh OMPEACICHUS, AKCHOMBI U
TEOPEMBbI,  MPHUMEHATH WX,  [POBOJIUTH

JIOKa3aTeNbHbIE PacCyXJCHUS B XOAE PeLICHUS
3a1a4.

YMeHHe omnepupoBaTh HOHATHUSAMH: (QYHKIHS,
HeTpepbIBHAS ¢byHKIHA, MPOU3BOJHAS,
nepBooOpasHas, ONpEeIeICHHBI  HWHTErpan;
YMEHHE HaXOJIUTh TPOM3BOAHBIC JIEMEHTAPHBIX
(YHKIHHA, UCHIONB3Ys CHIPAaBOYHBIE MaTEPHAbI,
HCCIIEI0BAaTh B MPOCTEHIINX CTydasx (pyHKINH
Ha MOHOTOHHOCTb, HAaXOAWUTb HaMOOIBIIUE U
HavMEHbIINE 3HAa4YeHUs (YHKUUH; CTPOUTH
rpauki MHOTOWIEHOB C HCIOJIb30BaHHEM
annapaTa MaTe€MaTHYECKOTO aHaiu3a; pelaTh
MPaKTUKO-OpPUEHTUPOBAHHbBIE 3a1aun Ha
HauOoONpIIME W HAWMEHBIIME 3HA4YEHHs, Ha
HAX0XKJCHHE IIyTH, CKOPOCTU U yCKOPEHUSI.

Ymenue OIIepUpPOBATH MOHSTHSMHU:
pannoHansHas ~ (QyHKOUS,  [TOKa3aTelbHas
¢byHKTIAA, CTeTIeHHAas hyHKIHA,
JorapupmMmgecKas hyHKIHA,
TPUTOHOMETpHUYEeCKHe (PYHKIMH, OOpaTHEIC
¢$yHKINN; yMeHue CTPOUTh rpadukn

U3y4YEeHHbIX (DYHKLUH, UCIONIB30BaTh rpaduKu
NPY U3yYESHUH MIPOLIECCOB U 3aBUCUMOCTEH, IIPH
peLIeHn] 3a1a4 U3 IPYTuX Y4eOHbIX MPEIMETOB
W 3a7ad M3 pealbHOW JKU3HM; BBIPAXKATH
(dopMysIaMy 3aBUCUMOCTH MEX/Ty BEJIHYHHAMH.
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BHOCUTH KOPPEKTUBbI B
JIeSATENBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YIbTATOB LEISIM

YMeHue pemate TEKCTOBBIE 3afjauyd pa3HbBIX
TUNOB (B TOM 4HCJIE€ HAa MPOLEHTHI, JONMH U
4YacTH, Ha JBW)XEHHE, paboTy, CTOMMOCTh
TOBapoOB W YCIYT, HaJOTH, 33/1a4d U3 00JIaCTH
yOpaBIE€HUS  JUYHBIMU U CEMEHHBIMH
(uHaHCAMN); COCTaBJIATh BBIPAKEHUS,
YpaBHEHHsI, HEPAaBEHCTBA M HX CHCTEMBI IO
YCIIOBHIO 3aJadd, HCCIEA0BaTh MOIYYEHHOE
pelIeHHe M OIIEHHBATh IIPaBIONOJOO0HOCTH
pE3yIIbTATOB.

YMenue BBIOMpaTh MOAXOISIINN H3yYCHHBIH
METOJ I peUIeHHs 3afadd, paclo3HaBaTb
MaremMaruueckue (akThl U MaTeMaTH4ecKue
MOZEIM B TMpPUPOIHBIX W  OOIIECTBEHHBIX
SIBICHUSIX, B HUCKYCCTBE; yMEHHUE IPUBOJUTH
MIPUMEPHI MaTeMaTHYECKUX OTKpPBITUIL
poccuiickoi M MHpPOBOM MaTeMaTH4eCKOM
HAyKH

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

3.1. O0beM y4yeOHOM TMCHUILIMHBI U BUAbI YU4eOHOI padoThl

Bua yueOHo# padoThl O0beM B yacax
MaxkcumaJjibHasi yueOHasi Harpy3Ka 340
Oobs3aTesbHasi ayIUTOPHAA yyeOHAsi HATPY3Ka (Bcero) 320
B TOM YHCJIC:
TEOPETHYECKOE 00YUCHHUE 40
NPAKTHYCCKUE 3aHITHUS 280
CamocrosiTejibHasi padoTa 8
IIpoMexkyTOYHAS aTTEeCTAIUSA 12

poBOJIUTCS B hopMe dk3ameHa B 1 u 2 cemecTpax
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3.2. TemaTnyeckuii NJIaH U co/iep:KaHue y4eOHOH AUCHUIIINHBI

OJ1.07 «MaTteMaTuKa»

HaunMeHoBaHue pa3aesioB u Coaep:xanue y4eOHOro MaTepuaJia (0CHOBHOE M IPO(ecCHOHATbHO-OPHEHTUPOBAHHOE), Oo0bem | Dopmupyembie
TeM JadopaTopHble M MPAKTHYEeCKHe 3aHATHSA, IPUKJIATHOH MOAYJIb (IPH HAJIMYUH) 4acoB KOMIIeTeHIIN U
1 2 3 4
OcHoBHOe coepxaHue
Paszpean 1. IToBTOpPEHME Kypca MATEMATHKHA OCHOBHOM IIKOJIbI 16
Conepxanue y4eOHOTO MaTepHraia
ens 1 3agaun MaTeMaTUKU IIPU OCBOEHHUH CHENMAIBLHOCTH. ba3oBble 3HaHMS U YMEHUS 110
Tema 1.1. Llens u 3amaun . . .
MaTeMaTHKe B Mpo(hecCHOHAIBHOMN U B TOBCETHEBHOW AEITEIHHOCTH. JleiicTBrS Hal 4
MaTEMAaTHKH [IPU OCBOCHUU
MOJIOKHUTENbHBIMU M OTPULATEILHBIMU YHCIaMH, C OOBIKHOBEHHBIMH U JIECITUYHBIMHU IPOOSMHU.
cnenuanbHOCTH. Yncna u .
JecTBus cO cTeneHs MU, GOPMYJIbI COKPALICHHOTO YMHOXEHUS.
BBIUNCIIEHUS
IIpakTrueckue 3aHATUS: 4
Brruncnenus. [IpeoObpa3zoBanus anredpandeckux BHIPaKESHHUM.
Conepxanue yueOHOTO MaTepHuasa
Tema 1.2. [IpoueHTHBIE [IpocTeie mporeHTHI, pa3Hble COCO0BI X BhIYMCIICHS. JIMHEHHbIC, KBaIpaTHbIE, IPOOHO- 4 OK 01, OK 02, OK
BBIUMCIIEHUS. Y paBHEHUS U JIMHEWHbIE ypaBHEHUS U HEPABEHCTBA. 03, OK 04, OK 05,
HEpaBEHCTBA IIpakTrueckue 3aHITHS: 4 OK 06
Jlunelinble, KBapaTHbIC, IPOOHO-TMHEHHBIC YPAaBHCHHS U HEPABEHCTBRA.
IIpogpeccuonanvro-opuenmuposannoe cooepoicarue
Tema 1.3. IIporieHTHBIC 4
[Ipocteie u cnoxuble TpoueHTs!. [IporieHTHBIe BhIUNCIEeHHS B TPO(eCCHOHATIBHBIX 3a1a4ax
BBIUMCIICHUS B
IIpakTrueckue 3aHATUS:
npodeccrHoHaIbHBIX 3a7a9ax 4
[Ipocteie u cnoxuble npoueHTH!. [IporieHTHRIE BEIYUCTCHNS B TPO(EeCCHOHATIBHBIX 3a/1a4ax.
Conepxanue yueOHOTO MaTepHuasa 4
Beruucnenus u npeodpa3oBanus. YpaBHEHUS U HEpaBeHCTBA. [ 'eOMeTpus Ha TIIOCKOCTH.
Tema 1.4. Pemenne 3amad.
[IpakTHueckre 3aHATHS: 4
IIpoBepounas paboTa. YpaBHEHHS U HEPABCHCTRA.
Paznen 2. Crenenu u kopuu. CteneHHas, nokasarejbHas u Jorapupmudeckas GyHKuun 56 OK 01. OK 02. OK
Tema 2.1. Crenennas Copeprxkanue yu4eOHOro MaTepuaia ’ ’
6 03, OK 05, OK 07

(GhyHKIIHSA, ee CBOMCTRA.

o o T o
IlonsTue KOpHA N-OU CTCTICHU U3 ACUCTBUTCIIBHOTO YUCJIa. q)yHKHI/II/I y= \/; HUX CBOUCTBaA U
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[IpeoOpa3oBaHue BhIpaKCHUI
C KOPHSIMH N-0if cTeneHu

rpa¢uku. CBoiicTBa KOpHS n-oii crenenu. [IpeodbpasoBaniie UPPalMOHANIBHBIX BEIPAKEHHH.

HpaKTI/ILICCKI/IC 3aHATHUA:

4
[IpeoOpa3zoBanue NppaliOHATBHBIX BBIPAKCHUH.
Conepxanue y4eOHOTO MaTepHraa
Tema 2.2. CBoiicTBa cTeIEHU —
[lonsTHE CTETIEHN ¢ pallMOHATIBHBIM MoKa3aTeseM. CTeneHHbIe QYHKINH, NX CBOMCTBA U 6
C pallMOHAJIBHBIM U
. rpaduKH.
JEHCTBUTEIBHBIM
IIpakTrueckue 3aHsATUS:
MMOKa3aTeIsIMHU . 6
CrenenHble QyHKIMH, UX CBOMCTBA U TPadUKH.
ConeprxaHre yaeOHOTO MaTepraa 6
Tema 2.3. Pemienue PaBHOCHIIBHOCTB MPPALIMOHAIIBHBIX YPAaBHEHUH. METOIbI UX PELICHUS.
UpPPaLUOHANBHBIX ypaBHEHUN | [IpakTuuecKue 3aHATHS: 6
Pemienue uppaimoHaibHBIX YpaBHEHHM.
Conepxanue y4eOHOTO MaTepHraia
CreneHs ¢ JeWCTBUTENBHBIM NOKa3zaTeneM. OnpeneneHune noka3areJbHoH (GYHKIUH U ee
Tewma 2.4. IToka3zarennHas . . .
N cBolicTBa. IIpumeneHneM nokaszaTenbHoOl GyHKIMU. Pemenne nokasarenbHbIX ypaBHEHUN 8
¢byHKLMS, ee cBOiCcTBA. . N .
METOAOM YpaBHUBAHUS ITOKa3aTeJel, METOJJOM BBEICHHSI HOBOH MEpEMEHHOM, (PYHKIIMOHATBHO-
IToxazaTenbHbBIE ypaBHEHUS H
rpaduuecKuM METo0M. Pemenne nokazaTeabHbIX HEPAaBEHCTB.
HEPaBEHCTBA
IIpakTuyeckue 3aHITHS: 2
Pemenne nokasaTenpHBIX ypaBHEHUH. PellieHne moka3zaTenbHbBIX YpaBHEHUH.
Conepxanue yueOHOTO MaTepHrasa 1
Tewma 2.5. Jlorapudm gncna. Jlorapugm uncna. CoiictBa noraprudmo. Onepanus JorapupMupOBaHHSL.
CaoticTBa sorapuMoB IIpakTuueckue 3aHITHS: 12
Jlorapudwm uncna.
Coneprxanre yaeOHOTO MaTepraa
Jlorapudmudeckas pyHKIMS U ee cBoicTBa. [loHsTHE Morapudmudeckoro ypasHeHus. Onepanus
Tema 2.6. Jlorapudmuyeckas | noTeHUUpOBaHMSA. TpH OCHOBHBIX METOJA PELICHUS TOrapu(pMHUECKUX YPAaBHEHUH: 12
¢byHKIUS, ee cBOiCTBA. (yHKIMOHANBEHO-TpapUIECKHA, METOJ] TOTEHIIMPOBAHMSI, METO]I BBEICHHSI HOBOH MEPEMEHHOM.
Jlorapudmuueckue JlorapudMuueckue HepaBEeHCTBA.
YpaBHEHUS, HEPABEHCTBA [IpakTuueckue 3aHATHSL:
Pemrenue norapudMudeckux ypaBHEHUH METOIOM MOTEHIIMPOBAHHS, METOJIOM BBEICHHSI HOBOI 12

NIEPEMEHHOM.
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Pemrenue norapudmMudeckux ypaBHeHUH (HyHKINOHATBHO-TPAQUYECKHM METOJIOM.

Ipogheccuonanvro-opuenmuposannoe cooepaicamue

IIpumenenue norapudma. Jlorapudmuueckas cnupans B npupoge. Ee maremaTnueckue 4
Tema 2.7 Jlorapugmsl B P N puc puc P pup
CBOICTBA.
IPUPOJE U TEXHHUKE
[IpakTnueckue 3aHATHSL: 4
ITpumenenue norapudma. JlorapudmMel B IPUPOIE ¥ TEXHUKE.
Conepxanue y4eOHOTO MaTepHraa
Tema 2.8 Crenennas, 2
CrenenHasi, HOKazaTenbHas U JJorapupMudeckas GyHKIUH.
MoKa3aTeNbHas 1
IIpakTruyeckue 3aHITHS:
norapudmuueckas GyHKIUH 2
[poBepounas pabdora. CreneHHas, IoKazaTelbHast U lorapupmudeckas QyHKINH.
Paznen 3. IIpsiMble 1 MUT0CKOCTH B IpocTpancTBe. KoopAnHATHI M BEeKTOPHI B NPOCTPAHCTBE. 28
Conepxanue yueOHOTO MaTepuasa
II CAMET CTCPCOMECTPHUH. OcHOBHBIE TTOHATHS (TOUYKA, IPsIMasl, IIJIOCKOCTE, IPOCTPAHCTBO).
Tema 3.1. OcHoBHbie MOHsTHS | 1 P P ( > 1P ’ > HIPOCTP )
OcHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekatomuecs, napaienbHble U CKPEIMBAIOLIHECS 4
CTEepEOMETPHH.
P P IpsIMble. YTOJI MEXIY NPSAMBIMH B IpocTpaHcTBe. IlepnenaukynapHocTs npsiMblX. OCHOBHbIE
Pacnonoxxenue npsMbIX 1
. MIPOCTPAHCTBEHHBIE (PUTYPHI.
IUIOCKOCTEN
[IpakTuueckue 3aHATHSL: )
ITocTpoenne oCHOBHBIX (UTYp B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHU.
Conepxanue y4eOHOTO MaTepHraia
[TapannensHble npsMas U miuockocTs. Onpenenenue. [Ipusznak. CpoiicTa. OK 01. OK 03. OK
Tema 3.2. [TapamiensHOCTH [Tapammensasie mockoctu. Onpenencaue. [Ipn3nak. CBoicTBa. 4 04’ OK 07’
NPSMBIX, IPSIMON U Terpasap u ero snementsl. [lapamnenenunen u ero sneMeHTs. CBOWCTBA MPOTHBOTIONOKHBIX ’
IJIOCKOCTH, IJIIOCKOCTEN rpaHeil u quaroHaneil napamienenunena. [loctpoeHrue OCHOBHBIX CEUEHHIM
IIpakTrueckue 3aHATUS: 4
[TocTpoenue ceueHuit B mapauieienuIeae.
Tena 3.3 Copeprxkanne yueOHOTO MaTepraia
ema 3.3.
IIepnenauxynspHele npsmMele. [lapamiensHelie npsMble, IEPIEHAUKYIISPHBIE K INIOCKOCTH. 4
[lepneHAUKYIIPHOCTD .
. [Ipu3Hak nepneHIUKYISIPHOCTH IPSMON U INIOCKOCTH
NPsIMBIX, IIPSIMOM U
. IIpakTrueckue 3aHIATHS:
IUIOCKOCTH, TIOCKOCTEN 4
IlepnenauKysspHbIe NPSIMbIE, IEPIEHAUKYIISAP K IIIOCKOCTH.
Tema 3.4. Tlepnenaukynsap u | Conepxanue yueOHOTO MaTepHraia 4
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HakJIoHHas1. Teopema o Tpex

Ilepnenauxyiap u HakiIOHHAsA. TeopeMa o Tpex NEepHNEHAMNKYJIApax. Yo MEXy NpsIMON U

MEPIEHANKYIISIPax IJIOCKOCTBIO. YTOMI MeXAy IIockocTsAMU. [lepneHnaukynsapHble MIockocTH. PaccTosHus B
MIPOCTPAHCTBE
IIpakTrueckue 3aHsTUS: >
Ilepnenaukynap u HakJIOHHas. TeopeMa o TpeX MEePHEHANKYIIApax.
Coneprxanre yaeOHOTO MaTepraa
JlexapToBBI KOOPAWHATHI B IpocTpaHcTBe. BekTops! B npocTpancTBe. Cll0)KeHUE U BEIYUTAaHUE
Tema 3.5. KoopauHate! P p pocTp p pocTp . 4
BEKTOpPOB. YMHOKEHHUE BeKTOpa Ha yucio. CKkansapHoe npousBeaeHue BeKTopoB. [Ipocreiimue
BEKTOPHI B IPOCTPAHCTBE
3a/la4d B KOOpAWHATaX
[pakTHYEeCKHUE 3aHATHUSL: 4
Ipogpeccuonanvro-opuenmuposantoe cooepiicanue
BzaumHoe pacnosioxkeHue NpsAMbIX B TpocTpaHcTBe. [lapamienbHOCTh NpsIMOM U TJIOCKOCTH,
T 36,10 NapajuIeIbHOCTh MIIOCKOCTEH, MEePNEeHANKYIIAPHOCTD III0CKOCTEN. Pacionoxenne npsaMbIX U 6
ema 3.6. IIpsameie u .
P IDIOCKOCTEH B OKpY’KaoIeM MHUpe (TIPUPOJIE, apXUTEKTYpE, TEXHHUKE). Pemenne mpaxTuko-
IJIOCKOCTHU B MPAKTUUECKUX
OpPUEHTHPOBAHHBIX 3a7a4.
3a7a4ax
[IpakTuueckue 3aHsTHS:
IIpsiMbie ¥ MIIOCKOCTH B IPaKTUUYECKUX 3ajjauax. PacnosioxkeHre NpsAMbIX U MIJIOCKOCTEN B 6
OKpy’KaroleM mupe. Penienre npakTHKO-OpHEeHTUPOBAHHBIX 3a7a4.
Copeprxkanue yu4eOHOro MaTepuaia
Pacnonosxenue npsiMbIX U INIOCKOCTEN B MpocTpaHcTBe. [lepneHauKyaspHOCTh U
Tema 3.7 Pemenue 3aaau. P . PoeIP P P
NapajuIeIbHOCTh MPSIMBIX U TUIOCKOCTEN. J[ekapTOBbI KOOPMHATHI B TPOCTpaHCTBE. BekTops! B 2
[Ipsmbie U MIIOCKOCTH,
npoctpaHcTBe. CI0KeHUE U BEIUUTAHUE BEKTOPOB. Y MHOKEHHE BeKTOpa Ha unciio. KoopauHatel
KOOPJIMHATHI U BEKTOPHI B
BEKTOpa
MIPOCTPAHCTBE
IIpakTuueckue 3aHATUS: )
[IpoBepounas padota. [IpsiMble 1 TUIOCKOCTH, KOOPIWHATHI ¥ BEKTOPHI B IIPOCTPAHCTBE
Paznen 4. OcHoBbI TpUroHOMeTpuM. TpUroHoMerpuueckue pyHkuum 54
Tena 4.1 Conepxanue y4eOHOTO MaTepHraia
ema 4.1.
Pannannasg mepa yrina. [IoBopoT ToOUKHM BOKpYT Havaia KoopAauHaT. OpeeneHne cuayca, OK 01, OK 02, OK
Tpuronomerpudeckue
KOCHHYCAa, TAHTEHCA ¥ KOTAaHTeHCa. 3HAKM CHHYCa, KOCHHYCa, TAHTCHCa U KOTAaHTEeHCa 10 12 03, OK 04, OK 05

(GYHKLIUH TPOU3BOIBHOTO
yIia, 4ucia

YETBEPTAM. 3aBUCUMOCTh MEXKAY CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHT€HCOM OJTHOTO U
TOTO K€ yIJIa.
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IIpakTrueckue 3aHATUS:

3aBUCUMOCTb MEXAY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJHOTO U TOT'O K€ yIJIa. 10
Coneprxanre yaeOHOTO MaTepraa
Tena 4.2. OCHOBHLIE TpHrOHOMeiTqueCKI/Ie toxxaectBa. [IpeobpazoBanus MpOCTEHIINX TPUTOHOMETPHUUECKUX 8
BbIpakeHHH. CHHYC, KOCHHYC, TAHT'€HC U KOTAHI€HC yTJIOB 0L U - O
TPUTOHOMETPHUECKHE
— IIpakTuyeckue 3aHITHS:
OCHOBHbIE TPUTOHOMETPUUECKHE TOXKIAECTBA. 8
[IpeoOpa3zoBanus NpoCTEHIINX TPUTOHOMETPUIECKUX BBIPAsKEHHH.
Coneprxanre yaeOHOTO MaTepraa
OO6nacTe onpeaeneHUs] © MHOKECTBO 3HAUEHHI TPUTOHOMeTpHYecKuX QyHKImi. YETHOCTD,
Tema 4.3. HEYETHOCTD, IEPHUOANYHOCTE TPUTOHOMETpruuecKkuX (pyHkuuil. CoiicTBa u rpaduky QyHKUUN y 10
Tpuronomerpuueckre =C0s X, y = sin X, y =tg X, y = ctg x. CxxaTue u pacTsikeHne rpaduKoB TPUTOHOMETPUIECKIX
(GYyHKUMH, UX CBOHCTBA U ¢ynkuuii. [IpeodpazoBanue rpaukOB TPHTOHOMETPUUECKUX (HYHKIIUH.
rpaduku [IpakTuueckue 3aHATHSL:
CaoiicTBa u rpaduku GyHKIUH y = cos x. CBoiicTBa u rpaduky QyHKINH y = sin X. 8
CaoiicTBa 1 rpaduku GyHKUUH y = tg x. CBoiicTBa 1 rpaduku QyHKIMH y = ctg X.
Copeprxkanne yueOHOT0O MaTepraia 8
Tema 4.4. OOpaTHbIC OO0patHble TpuroHoMeTpruieckue GyHKImu. Mx cBoiicTBa U TpaduKH.
TPUTOHOMETPUUECKHE [IpakTuueckue 3aHATHSL:
byHKIANR OO0paTHble TpUTOHOMETpHUYECKHe (PYHKITHH. 8
CoiicTBa 1 TpauKu 00PaTHBIX TPUTOHOMETPUIECKUX (DYHKIINH.
Copeprxkanue ydyeOHOTo MaTepuaia
YpaBHeHure cos X = a. YpaBHeHHe Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPHUECKUX YPaBHEHHI OCHOBHBIX THUTIOB: TIPOCTEHIIINE TPUTOHOMETPHUYECKHE 10
Tema 4.5. YpaBHEHUS, CBOJSIINECS K KBaPATHBIM., peIIaeMble Pa3I0KEHNEM HA MHOKUTEIH, OJHOPOIHBIE.
TpuroHomerpudeckue IIpocreiimme TPUrOHOMETPUUECKUE HEPABEHCTBA
YpaBHEHHUS 1 HEPABEHCTBA [IpakTuueckue 3aHATHSL:
Pemenne npocTeHIInX TPUrOHOMETPUYECKUX YPABHEHUH, CBOISIINECS K KBaJPATHBIM. 10
Pemenne TpUroHOMETPHUUECKUX YPABHEHUH, PEIIaeMBbIX Pa3IOKEHHEM Ha MHOXKHUTEH.
Pemenne oTHOPOAHBIX TPUTOHOMETPUIECKUX YPABHEHHUH.
Tema 4.6. Pemenne 3amad. Conepxanue yueOHOTO MaTepHuasa 6
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OCHOBBI TPUTOHOMETPHUH.

[IpeobpazoBanue TPUrOHOMETPUIECKHX BRIpaKeHUH. Penenre TpuroHoMeTpuueckux ypaBHEHUH

Tpuronomerpuueckre 1 HEPAaBEHCTB B TOM YHUCJIE C UCIIOJIb30BAHUEM CBOMCTB (YHKIHHA
byHKIHT [IpakTnueckue 3aHATHSL: 6
Pemrenne TpuroHomerpuueckux ypaBHeHui. [IpoBepounas pabora. OCHOBBI TPUTOHOMETPHHU.
Paspean S. IIponsBoanas u nepsoodpasHasi GyHKIMA 68
Conepxanue yueOHOTO MaTepHrasa
Tema 5.1. IlonsaTue [pupamenne aprymenta. [Ipupaienue GyHKIun. 3a1a4uu, TPUBOAIINE K TOHSTHIO 10
npou3BoAHON. PopMyIIEl U npon3BoAHOM. OnpeneneHre Ipou3BOIHON. ANTOPUTM OTBICKAHUS MPOU3BOIHONW. DOpMyIIBI
TpaBUIIa maddepentpoBanws. [IpaBuna quddepeHIIpPOBaHU.
I depeHInpoBaHUs [IpakTudeckue 3aHSATHSL: ]
Dopmynsl auddepenupoBanust. [lpasuna nuddepeHurpoBanus.
Copeprxkanne yueOHOTO MaTepraia
T 5911 [Nonsitne HenpepriBHOM (yHKIMH. CBoicTBa HeNpepbIBHOH QyHKIHU. CBSI3b MEXKITY 3
eMa .2, LIOHITHE O HENPEPHIBHOCTHIO U (P PepeHIUPYEMOCTHIO0 QYHKIMH B TOUKE. ANTOPUTM PELICHUS HEPABEHCTB
HETPEPHIBHOCTU (PYHKIIHH.
METOAOM UHTEPBAJIOB
MerTox HHTEPBAIOB
IIpakTrueckue 3aHsTUS: ]
CoiicTBa HenpepbIBHOH pyHKIMU. MeToa HHTEpBAaJIOB. OK 01, OK 03, OK
Coneprxanre yaeOHOTO MaTepraa 04, OK 06, OK 07
Tema 5.3. Teomerputieckuii u I'eomeTpryeckuii cMbICT MPOU3BOAHON QyHKIIMK — yvrnosofzi K03 pUIMEeHT KacaTeNbHON K 6
N rpaduky GYHKLIUH B TOUKE. Y paBHEHUE KacaTelbHOH K rpaduKy QyHKINUU. ANTOPUTM
(bHSquCKHHVCMHCH COCTaBJICHHA ypaBHEHU KacaTelbHOH K rpaduky QyHKIHH y=f(X).
MIPOU3BOJHOM
IIpakTrueckue 3aHsTUS: 6
AJNTOPUTM COCTaBIICHUS YPaBHEHUS KacaTellbHOU K rpaduky ¢pyHKmmu y=f(X).
Coneprxanre yaeOHOTO MaTepraa
Bospacranune u yOpiBaHNE ()YHKIINH, COOTBETCTBHE BO3pACcTaHMs U YObIBaHUS (PYHKLUH 3HAKY 6
Tema 5.4. MOHOTOHHOCTh IIPOM3BOJHON. 3a/1a4l Ha MAaKCUMYM U MHHHMYM. AJITOPUTM HCCIIeIOBaHHS (DYHKITUN H
¢ynkuun. Touku sKCTpeMyMa | TIOCTPOEHUs ee rpaduKa ¢ MOMOIIBIO POU3BOTHOM.
[IpakTuueckue 3aHATHSL: 6
ANroput™ HccnenoBaHus (YHKINU U IOCTPOEHUS ee rpaduka ¢ MOMOIIBI0 IPOU3BOAHON
Tema 5.5. UccrnenoBanue Coneprxanre yaeOHOTO MaTepraa 8
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GyHKIUI 1 TOCTpOeHHe
rpauKoB

UccnenoBanre QyHKIMHM HA MOHOTOHHOCTB M MTOCTPOCHUE TPauKOB

[IpakTuyeckue 3aHATHS:
HccnenoBanre GyHKITHI B TOCTpOeHNE TpadUKOB.

Tema 5.6. Hanbonbiuee u
HauMeEHbIIIee 3HaYCHUS

GyHKIMH

Coneprxanue yueOHOro Marepuana

HaxoxnaeHue HanOOJIBIIETO U HAMMEHBIIIEr0 3HAYCHUH (byHKLIPIfI, MMOCTPOCHUC I‘pa(bI/IKOB C
HCIIOJIB30BaHUEM allliapara MaTeMaTH4YECKOro aHajInsa.

IIpakTrueckue 3aHsATUS:
HaunOonbiee n HanMeHblIee 3HaYEHUSI (PYHKINU.

Tema 5.7. HaxoxaeHue
ONTUMAJIBHOTO Pe3yJIbTaTa C
MIOMOILBIO IPOU3BOAHON B
MIPaKTUICCKUX 3a7adax

Ipogeccuonanvro-opuenmuposantoe cooepicanue

Hawnmensiiee u HanbosbIee 3HaUeHNE (DYHKIIUU

HpaKTI/ILICCKI/IC 3aHATHUSA:
HaxoxaeHne onTUMaIbHOTO pe3yiibTara ¢ MIOMOMIBIO HpOI/ISBO,I[HOfI B IMMPAKTHYCCKHUX 3agavdax.

Tema 5.8. IlepBooOpasHas
¢ynkuun. [pasuna
HAXOXKICHUS MEPBOOOPAZHBIX

Coneprxanue yueOHOro Marepuana

O3HakoMIJIEHHE C TIOHATHEM MHTETpaia U nepsoodpaszHoit st Gpynkumu y=f(x). Pemenne 3anau
Ha CBSI3b IIEPBOOOPA3HON U €€ TPOU3BOIHOM, BRIYUCICHHE TTIEPBOOOPA3HON IS TAaHHOH (hyHKITHH.
Tabmuua hopmyn Ui HaxoXIeHHS IEpBOOOpa3HbIX. M3yueHue npaBuia BEIYUCICHUS
IepBOOOpa3HOM

IIpakTuyeckue 3aHITHS:
[MepBooOpa3znas ¢pynkuuu. [IpaBrina HaX0kICHUS IEPBOOOPA3HEIX.

Tema 5.9. ITnomans
KpUBOJIMHENHOM Tpaneiuu.
®opmyna HeroTona —
JleliOHMIIA

Conepxanue yueOHOTO MaTepHrasa

3amauu, MPUBOIAIIINE K TIOHATHIO OIPEAEIICHHOTO HHTETPaJIa — O BEIYUCIICHUH TUTOIIAIH
KpUBOJIMHENHOM Tpaneuuu. [lonaTue onpenenéHHoro uurerpaia. I'eoMmerpuueckuii u
(hm3nueckuii cMbIcT ompenenenHoro narerpana. ®opmyna Hetotona — JleiioHuma. Pemenne
3a/1a4 Ha TIPUMCHEHHUE UHTErpajia Jisl BBIYMCACHHUS (PU3MUSCKUX BEIUUMH U IIONIanei

HpaKTI/ILICCKI/IG 3aHATHUA:
Pemenne 3agaq Ha NPUMCEHCHHUE MHTETpaia IJIs1 BBIYHUCIICHUA (1)I/I3I/I‘IGCKI/IX BEJIMYUH M IUIOMIAICH.

Tema 5.10. Pemrenne 3agau.
[IpousBoanas u
nepBooOpazHas QyHKIUH.

Coneprkanue yueOHOro Marepuana

®dopmysl u npaswia guddepenimpoanus. McenenoBanue QyHKIUN C TOMOIIBIO IIPOU3BOTHOM.
Hawnbomnbimee n HanMeHbIIee 3HAYCHUS (DYHKITHH.
Brruncnenue nepsooOpaszHoil. [[pumeHeHne nepBooOpa3Hoi

HpaKTI/ILICCKI/Ie 3aHATHUA:
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[IpoBepounas padota. [IpousBoaHas u nepBoodOpasHas GyHKIUH.

Pa3znea 6.

MHOrorpaHHUKHM M TeJia BpalleHusl

56

Tema 6.1. IIpusma,
napaieNenuIie 1, Kyo,
MUpaMHJIa U UX CEYCHUS

Conepxanue y4eOHOTO MaTepHrana

[Ipu3ma (HakIOHHAs, IpsiMasi, IpaBIiIbHAs) U e€ aneMenThl. [lapannenenumnexn. CoiicTBa
npsMoyrossHoro napamenenunena. Ky0. [lupamuna u e€ snementsl. [IpaBuibHas nupamuna

12

IIpakTHyeckue 3aHATHS:

[Ipu3ma, napamnenenunes, Kyo, mupaMua 1 ux cedenus. [loctpoenne ceuenuii B mpusme,
rapajuieNienuIee, Kyoe.

ITocTpoeHue ceueHnit B mupamu/ie.

12

Tema 6.2. IIpaBunbHbIE
MHOTOTPAHHUKH B )KU3HH

Coneprxanue yueOHOro Marepuana

[Tnomank NoBepXHOCTH MHOTOTPAHHUKOB. [IpocTeline koMOWHAIIMY MHOTOTPAHHUKOB.
Brruncnenne 37eMEHTOB MPOCTPAHCTBEHHEIX (huryp (péOpa, muaronanu, yrisl). [IpaBunsHbIe
MHOTOTPaHHUKH.

12

HpaKTI/ILICCKI/IG 3aHATHUA:
Brrunciaenue 31eMeHTOB MHOI'OI'pPaHHUKOB.
HpaBI/IJ'ILHBIG MHOT'OT'PaHHUKU B KU3HU.

10

Tema 6.3. Llununnp, KoHyc,
11ap U UX CEYEeHUs

Ipogheccuonanvro-opuenmuposannoe cooepaicarue

Hununap, koHyc, chepa u map. OCHOBHBIE CBOWCTBA IPSMOT0 KPYTrOBOTO IUIMHIPA, IPSIMOTO
KpYyroBoro KoHyca. M3o0paxxeHue Ten BpaieHus Ha iockoctu. [Ipeacrapnenne 00 yced€HHOM
koHyce. CevueHns KoHyca (IapajuieIbHOe OCHOBAHHIO U IPOXO/SINEe Yepe3 BEPIINHY ), CeUeHUS
WIMH/pa (MapaJUIeIbHO U TEPIICHANKYIISIPHO OCH), CEUCHMSX I1apa. Pa3BépTka muauHapa 1
KOHycCa

IIpakTuyeckue 3aHITHS:
UzobpakeHne Ten BpaleHus Ha INIOCKOCTH.
Hunusp, KoHYC, map U UX CEYeHUs

Tema 6.4. OO0BeMBI 1
MJIOIIAIN TOBEPXHOCTEN Tl

Coneprxanre yaeOHOTO MaTepraa

O0Bem npaMoyrosibHOTO napajuienenunena. Oobvem kyda. O0beMbl IPSMOHN PU3MEI 1
mrHApa. O0beMbl upaMubl U Konyca. O0beM 1mapa

10

IIpaxkTuueckue 3aHITHS:
O0Bem npaMoyrosibHOTO napajuienenunena. Oobvem Kyoda.
OO0bembl IpsIMOH IPU3MBI U IHIIHHAPa. OObeMbl TupaMuIbl U KoHyca. O0beM mapa.

10

OK 01, OK 04,
OK 06, OK 07
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Tlpogheccuonanvro-opuenmuposanmoe codepaicanue (cooepicanie NPUKIAOH020 MOOYIs)

[TonsiTHe 0 cHMMETPUH B IPOCTpaHCTBE (LIEHTPaTbHAs, OCeBast, 3epKaIbHAA).

4
Tema 6.5. Tlpumeps! O060011eHue MpeacTaBiIeHui 0 MPaBUWIBHBIX MHOTOTPAaHHHUKAX (TETpadaAp, KyO, OKTasap,
CHMMeTpHii B ipodeccun Jmoneka’ip, mkocasp). [IpuMepsl cuMMETpHiA B PO ECCHH.
IIpakTrueckue 3aHATUSL:
[loHsiTHE O CUMMETPHUH B IIPOCTPAHCTBE. 4
O06001IeHNE TTPECTABICHUH O TIPABIIIBHBIX MHOTOTPAHHHUKAX.
Coneprxanre yaeOHOTO MaTepraa 10
Tema 6.6. Pemenue 3ayav. OObeMbI | TUIOIIAIN TTOBEPXHOCTH MHOTOTPAHHUKOB M TEJT BPAICHHSL.
MHororpannuku 1 Tena [pakTUYeCcKUe 3aHSTHS:
BpallieHusA Pemenue 3anau. Muororpanauku. Tesa BpamieHus. 10
[IpoBepounas padoTa. MHOTOTpaHHUKH | TeJIa BpaIleHHsI.
Paszpen 7. DJIeMeHThI TEOPHHU BEPOSITHOCTEH M MATEeMaTHYeCKOl CTATHCTHKH 42
Copneprkanne yueOHOTo MaTepuaia
Tema 7.1. CoOsiTHE, CoBMeCTHBIE 1 HECOBMECTHBIE COOBITHS. TeopemMbl 0 BEpPOATHOCTH CYMMBI COOBITHH. Y CTIOBHAS 2
BEPOSITHOCTH COOBITHSI. BEPOSITHOCTD. 3aBUCUMBIE H HE3aBUCUMBIE COOBITHS. TE€OpeMbl O BEPOSITHOCTH MPOU3BEACHUS
CroxxeHue 1 yMHOKEHUE cOOBITHH
BEPOSITHOCTEH [pakTudeckue 3aHsATHSL: 10
CoObITHE, BEPOSTHOCTH COOBITHS.
Ipogpeccuonanvro-opuenmuposantoe cooepaicanue (cooeprcanue NPUKIaoH020 MOOYIs)
OTHOCHUTEIbHAS YaCTOTa COOBITHS, CBOMCTBO ¢ YCTOHYMBOCTH. CTATUCTUYECKOE ONPEICICHHE 8 OK 02, OK 03, OK
BeposTHOCTU. OIIEHKA BEPOSATHOCTH COOBITHS. 05
Tema 7.2. BeposiTHOCTD B
IIpakTHyeckue 3aHITHS:
po(heCCHOHANBHBIX 3aa9ax . .
OTHOCHTENIbHAs YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. 2
Cratucrtuueckoe onpeaeneHne BeposaTHoCcTH. OleHKa BEPOSATHOCTH COOBITHS.
BeposiTHOCTD B Ipo(hecCHOHATBHBIX 3a/1a4aXx.
Conepxanue y4eOHOTO MaTepHraia
Tema 7.3. JIuckperHas — — —
. Bunel ciayvaitHeix BenumuuH. Onpe/eneHne TMCKPETHOH ClTydailHON BEIMYMHEIL. 3aKOH 6
ciydaiiHasl BEIMYMHA, 3aKOH . N
pacrpe/eneHus JUCKPETHON CITy4JaiiHOW BeMUMHBI. Ee 4icIoBbIe XapaKTepHCTHKH
ee pacupeeneHus
[IpakTHueckre 3aHATHS: 6
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Ompenenenue TMCKPETHON CIIyJaifHON BETTUIHHEI.
3aKkoH pacnpeneieHnus JUCKPETHON CIly4aiilHOW BETMYNHBI.
Coneprxanre yaeOHOTO MaTepraa
[epBryHas 00pabOTKa CTATUCTUYECKUX JaHHBIX. UUCIOBBIE XapaKTEPUCTHKH (CpenHee 3
Tema 7.4, 3anaun apudmeTnUecKoe, Meaana, pasmax, aucnepcus). Pabora ¢ Tabnunamu, rpadpukamu,
. JyarpaMMaMu.
MaTeMaTH4YeCKOI CTaTHCTHKH
IIpakTrueckue 3aHsTUS:
Pabora c Tabmunamu, rpadukaMu, TuarpaMMaMH. 8
3amaun MaTeMaTHIECKON CTaTUCTHKH.
Conepxanue yueOHOTO MaTepHraa
Tema 7.5. Dnementsl Teopun | Bugpl coObITHil, BeposiTHOCTE cOObITUH. CIOXKEHNE U YMHOXEHHUE BeposTHOCTEH. [luckpeTHas 8
BEPOSATHOCTEH U CITy4aiiHasi BEIMYMHA, 3aKOH €€ paclipeleieHns. 3aJauil MaTeMaTHIeCKON CTaTUCTHKH.
MaTEMaTUYECKOHI CTATUCTUKK | [TpakTHUeCKUE 3aHATHSL: 6
[IpoBepounas paboTa. D1eMEHTHI TEOPUH BEPOSITHOCTEH U MaTEMAaTUUECKOH CTaTHCTUKU
CamocrosTenpHas pabora IToaroToBka k dK3aMeHaM 8
IIpomexxyTounas arrecTanus (JK3aMeH) 12
Bcero: 340 |
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4. YCJIOBUS PEAJIM3AILIAU ITIPOTPAMMBI YYEFHOM JJUCHUTLJIAHBI

4.1. TpeOoBaHus1 K MAaTEPHAJBHO-TEXHHYECKOMY 00eCIeYeHHIO:

Peanuzanus y4yeOHOW mporpamMMbl OCYLIECTBISieTCS B KaOMHETE MaTeMaTHYeCKHX
JVCTIATUTHH.

VYuebHas ayauTopusi JUid TNPOBENCHMS 3aHATUHA JIEKIIMOHHOTO THIIA, CEMHMHAPCKOIO
(mpakTUyecKoro), 1a00paTOPHOTO THUIA, KypCOBOTO MPOEKTHUPOBAHUS (BBITOJHEHUS KYypPCOBBIX
paboT), mpoBeJeHHs TPYINOBBIX U HMHAMBHUIYaJbHBIX KOHCYJBTAIMH, MPOBEICHHUS TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTECTAINH:

Ob6opynoBanue yueOHOTo KabuHeTa!

- KOMIUJIEKT Y4eOHOM MeOemu J11sl 00y4aroxcs;

- KOMIUIEKT MeOenu AJ1s pernoaBaTes;

- KOMIUIEKT YEepPTEKHOTO OOOPYIOBAaHUS W TPHCIIOCOONCHHN JUISl IKOJBHOW JOCKH
(TpeyroibHUK, TPAHCTIOPTUD, LIUPKYJIb, INHEHKA);

-MOIeNH ISl W3YyYeHUs TeOMEeTpHUYecKux ¢uryp (9acTh 1enoro Ha  Kpyre,
TPUTOHOMETPUUYECKHH KPYT, CTEPEOMETPHUUECKU HAOOp, HAOOPHl €OMETPUUYECKUX MOJENEH U
(dburyp ¢ pa3BepTKoii);

- KOMIUIEKT 3JIEKTPOHHBIX BUI€OMATEPHUAJIOB;

- 3aJIaHus JUI1 KOHTPOJIBHBIX PadoT;

- Ipo¢heCCUOHAILHO OPUEHTUPOBAHHbIC 3a/1aHUS;

- MaTepHuaJIbl YK3aMeHa.

TexHuueckue cpencTBa 00y4eHuUs:

- IEPEHOCHOM MyJIbTUMEIMA KOMILIEKC (HOYTOYK, SKpaH, IPOEKTOP);

- MapKepHas JI0CKa;

- KOMIIBIOTEpHAsl TEXHUKAa C BO3MOXKHOCTBIO TOAKIIOUeHHs K cetn «MHTepHeT» u
o0ecreyeHneM JI0CTyIa B IEKTPOHHYI0 HH()OPMAIIMOHHO-00pa30BaTeIbHYIO Cpely OpraHu3aluu
(xommnbroTep — 11 mrT.);

- KOMIUIEKT ~ JIMIIEH3MOHHOTO W CBOOOJHO  PACIpOCTPaHIEMOIo  IPOrpaMMHOIO
o0ecTieYeHns, B TOM YHUCIIe OTEYECTBEHHOTO MPOU3BOCTBA.

3anbl: OMOIMOTEKA, YNTAJIBHBIN 3a11 C BBIXOJIOM B ceTh MHTEpHeT.

4.2. UnpopmannoHHoe obecniedyeHne

Jns peanu3anyu TPOTpaMMbl  OMOIHOTEYHBIH (OHI 00pa3oBaTEIbHON OpraHU3aIHud
JIOJDKEH UMETh MeYaTHbIe W/WIM 3JIEeKTPOHHBIE 00pa3oBaTeibHble M MHPOPMALMOHHBIE PECYPCHI,
PEKOMEHAyeMbIE ISl UCIIOIb30BaHUs B 00pa30BaTEIbHOM IIpoLIecCe.

OcHoBHasi IMTEpaTypa

1. Anexcanapos, A.Jl. MaremaTtuka: anreOpa U Hauajga MaTeMaTHYECKOTO aHAJH3a,
reomerpusi. ['eomerpus. 10-11 xmaccer : yuebnuk / A.Jl. Anekcanapos, JIL.A. Bepuep, B.1.
Pepxuk. — M. : U3narensctBo «IIpocBemenue», 2020. — 257 c. — ISBN: 978-5-09-062551-7 / -
Tekcr : HernmocpenCTBEHHBIN

2. MopnakoBu4, A.I'. Anre6pa u Hadana MmaTeMaTndeckoro ananuza. 10 kmacc: B 2 4.
Y. 1. YuebHuK mis yyamuxcs o0meo0pa3oBaTeIbHbIX YUpEKIeHHH (MPOQMIBHBIA YPOBEHB) /
A.T". Mopakosuy, I1.B. Cemenos. - M. : Muemo3suna, 2020. - 457 c¢. — ISBN: 978-5-346-01200-9
/ - TEKCT : HEMOCPECTBEHHBIN

3. MopakoBuy, A.I'. Anre6pa u Hadajna MaTeMaTH4eckoro ananusa. 11 kmacc: B 2 4.
Y. 1. YuebHuk 1 yyamumxcs oOmeo0pa3oBaTeIbHbIX YUpexKIeHHH (TPOQMIBHBIA YPOBEHB) /
A.I'. Mopakosuy, I1.B. Cemenos. - M. : Muemo3una, 2020. - 351 c. — ISBN 978-5-346-03199-4/
- Texcr : HEnoCpeICTBEHHBIN

4, MopakoBuy, A.I'. Anre6pa u Hadana MmaTeMatndeckoro ananuza. 10 kimacc: B 2 4.
Y. 2. 3agauHuk s ydamuxcs o0mieoOpa3oBaTeNbHBIX YUpeKIeHUH (MpOQHIbHBINA YPOBEHB)
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/A.I". Mopakosuy, JI1.O. lenumiesa, JI.W. 3BaBud [u np.] - M. : Muemosuna, 2020. - 336 ¢. — ISBN:
978-5-346-01202-3/ - TekcT : HEMOCPEACTBEHHBIHN

3. MopakoBuy, A.I'. Anre6pa 1 Hayana MaremaTuyeckoro aHanusa. 11 kmace: B 2 4.
Y. 2. 3agavHuK JUIs ydanuxcs 001eo0pa3oBaTeIbHBIX yUpeKACHUN (PO UIbHBIN yPOBEHB) /
A.I'. Mopnkosuy, JI.O. [lenunesa, JI.W. 3saBuu [u 1p.],- M. : Muemo3suna, 2020. - 137 c. — ISBN:
978-5-346-02411-8/ - TekcT : HEMOCPEACTBEHHBIMN
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI
JUCHUTIIMHBI

HuxHerarunbckuil rocyJapCTBEHHBIN COIMAIbHO-TIEIarOTMUeCKUd MHCTUTYT ((puiinan)
OI'AOY BO «VYpanbckuil rocyJapCTBEHHBIM NEAArorM4eCKUil YHUBEPCUTET», pealu3yIOIN
MOATOTOBKY IO JAaHHON y4yeOHOW IUCHMIUIMHE, OO0ECHeuMBaeT OpraHU3allUI0 U IPOBEICHUE
NPOMEXYTOUHOW aTTeCTallMM M TEKYIIEro KOHTPOJI HHAMBHIYaJbHBIX 00pa3oBaTeIbHbIX
JOCTHKEHHUM — JEMOHCTPUPYEMBIX CTYI€HTaMH 3HAHUM, YMEHHUI U HABBIKOB.

Texyui KOHTPOJIb IIPOBOJUTCS IIPEMIOAABATENIEM B IIPOLIECCE IPOBEACHUS IIPAKTUYECKUX
1 71a0OpaTOPHBIX 3aHATHM, a TaKKe BBINOJHEHUS CTYJEHTAaMU WHAUBUAYAJIbHBIX TBOPYECKHX
3aJaHUi, UCCIeIOBaHUH, peIieH s TPOOJIEMHBIX 3a/1a4.

OcBoeHne yueOHON AUCHUIUIMHBI 3aBEPILACTCS MPOMEKYTOUHON aTTecTaluei, KOTOpyro
OPOBOJUT meAaror. [ mpoMeXyTOYHOM aTTecTalluil M TEKYIero KOHTPOJs co3faH (hOoHI
KOHTPOJIBHO-01IeHOUHBIX cpeacTB (POC). ®OC BrmroyaeT B ce0s Me1arornyeckue KOHTPOIBHO-
U3MEPUTEIbHbIE MaTepHalbl, NPEJHA3HAYECHHbIE IS OIpPENEICHHMs COOTBETCTBUA (WIN
HECOOTBETCTBUS) MHAMBHIyaJIbHBIX 00pa30BaTENbHBIX JOCTHKEHUH OCHOBHBIM I10Ka3aTelsiM
pe3yJbTaTOB MOATOTOBKM (TaOJMIbI), a TakKe MaMATKH, AaJrOPUTMBbI Ui BBINOJHEHUS
CTYJEHTaMH pPa3IM4YHBIX BUAOB paboT. DOpMbI U METOJbl KOHTPOJI M OLEHKU pe3yIbTaToOB
00y4YeHHs JOJDKHBI IO3BOJISATH MPOBEPATH Yy OOYYAIOLIMXCS HE TOJBKO C(HOPMHPOBAHHOCTH
pohecCHOHANIBHBIX KOMIIETEHLIUN, HO ¥ pa3BUTHE OOLIMX KOMIETEHIMH 1 00eCIeYnBarOIINX UX
YMEHHM.

@opMBl U METOABl KOHTPOJISI M OLIEHKH pe3yJlbTaTOB OOY4YEHMs JIOJKHBI IO3BOJISATH
IPOBEPATH Y 00YyYAOLIUXCS HE TOJIBKO C(hOPMUPOBAHHOCTH MPOGECCHOHATBHBIX KOMIIETEHIIHH,
HO U Pa3BUTHE OOIIMX KOMIIETEHUIUH 1 00eCIeUnBaOLIUX UX YMEHUH.

O0mas KoMIeTeHust Pa3nen, Tema THun oeHoYHBIX MEPONPUATHH

TectupoBanue

YceTHBIM onpoc
MaremaTudecKnii TMKTaHT
NunuBuayanbHas
caMmocTosTeIbHas paboTa
[IpencraBienue pe3yibTaToOB
MPaKTUIECKUX paboT
3ammra TBOpYECKUX padoT
3almuTa HHAUBUAYaJbHBIX
MIPOEKTOB

Konrtponbshas pabora
Brinmonnenue 3aganuii Ha
JK3aMeHe

TectupoBanue

YcTHbIi onpoc

Tema 1.3, Tema 1.4,
Tema 2.7, Tema 2.8;
Tema 3.6, Tema 3.7;
Tema 4.1, Tema 4.3;
Tema 5.1, Tema 5.7;
Tema 6.3, Tema 6.5;
Tema 7.2.

OK 01. Bribupats croco6b1
pelieHus 3a1a4y
pohecCHOHANBHOM
JIeSITENTBHOCTH,
MIPUMCHUTECIIBHO K
Pas3InIHBIM KOHTEKCTAM.

OK 02. Ucnons3oBaTh

COBpPEMEHHBIEC CPEJICTBA
TIOVCKA, aHAITN3a 1
WHTEpIpETaLNH
nH(pOpMAINH, U
nH(pOpMaITMOHHEIE
TEXHOJIOTHH JJIS
BEITIOJTHEHUS 337124
podeCCHOHATBEHOM
JIeSITEITbHOCTH.

Tema 1.1-1.4; Tema 2.1-2.7,
Tema 3.2-3.6; Tema 4.1-4.3;
Tema 7.2; Tema 7.4.

MaremaTndeckuii JUKTAHT
NunuBuayanbHas
camocTosiTeIbHast paboTa
[IpencraBnenue pe3ynbpTaToB
MIPaKTHIECKUX padoT
3amuTa TBOpYECKUX paboT
3amuTa UHAUBUIY ATTbHBIX
MIPOEKTOB

Konrponbshas pabora
Brinonnenue 3aganuii Ha
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OK3aMCHEC

OK 03. IInanupoBars u
pean30BbIBATH
coOCTBEHHOE
pohecCHOHANBHOE U
JIMYHOCTHOE PAa3BUTHE,
NpeANPUHAMATEIbCKYIO
JeSITEIbHOCTD B
nmpodeccruoHanbHOi chepe,
WCIIOJIb30BaTh 3HAHUSA 110
MpaBoOBOH U (PUHAHCOBOI
IPaMOTHOCTH B Pa3IMYHbIX
XKHU3HEHHBIX CUTyaLUsX.

Tema 1.1-1.4; Tema 2.7;
Tema 3.6; Tema 4.1-4.3;

Tema 5.7; Tema 7.2; Tema 7.5.

TectupoBanue

VYerHbIi onpoc
MaTteMaTHYeCKUH TUKTAHT
NunuBuayanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3ynbTaToB
MPaKTHIECKUX padoT
3amuTa TBOPYECKUX paboT
3amuTa UHIMBUIYTbHBIX
MIPOEKTOB

Kontponpnas pabora
Brmonnenue 3aganuii Ha
JK3aMeHe

OK 04. O¢pdextnraO
B3aUMOJIEHCTBOBATh U
paboTaTh B KOJJICKTUBE U
KOMaH/Ie.

Tema 1.1-1.3,
Tema 3.1-3.6;
Tema 4.4- 4.6;
Tema 5.4, Tema 5.7,
Tema 6.3- 6.5.

TectupoBanue

VYerHbIi onpoc
MaremaTuuecKkuil AUKTaHT
WunuBunyanbHas
camocTosTeTpHast paboTa
[IpencraBienue pe3yibTaToB
MPAaKTHYECKUX PadoT
3ammTa TBOpUYECKUX pabdboT
3amuTa HHINBUIYATBEHBIX
MIPOEKTOB

KonTponbsnas pabora
Brimmonnenne 3aganuii Ha
JK3aMeHE

OK 05. OcyniecTBisTh
YCTHYIO U IUCBMEHHYIO
KOMMYHUKAIIUIO Ha
rOCyIapCTBEHHOM SI3bIKE
Poccuiickoii @enepanuu ¢
Y4eTOM 0COOCHHOCTEH
COIMATIBLHOTO U
KYJIBTYPHOTO KOHTEKCTA.

Tema 1.1, Tema 1.4,
Tema 2.7, Tema 2.8;
Tema 4.3; Tema 7.2.

TectupoBanue

YcTHBIM onpoc
MaremaTuuecKnii TUKTaHT
NunuBunyanbHas
camocrosTeTbHas paboTa
IIpencraBieHne pe3ynbTaToOB
MPaKTUIECKUX padboT
3amuTa TBOpYECKUX padoT
3amuTa HHANBHUIY AITEHBIX
MIPOCKTOB

KonTtponsHas pabota
BrlnonHeHue 3ananuii Ha
JK3aMeHE

OK 06. IIposBaTe
rpa)1aHCKO-
MaTPUOTHYECKYIO
MO3ULIMIO,
JIEMOHCTPHUPOBATh
OCO3HaHHOE MTOBEICHUE HA
OCHOBE TPaAULIMOHHBIX
POCCHUICKUX yXOBHO-
HPABCTBEHHBIX [IECHHOCTEH,
B TOM YHCJIE C YYETOM
rapMOHU3ALUA
MEXHALMOHAIBHBIX U
MEXXPEIUTHO3HBIX
OTHOILUEHUH, IPUMEHSATh
CTaHapThI
AHTUKOPPYIIMOHHOTO
MIOBEJCHMUSL.

Tema 1.1, Tema 1.3,
Tema 5.1, Tema 5.8;
Tema 6.3, Tema 6.5.

TectupoBanue

VYerHbIi onpoc
MareMaTHdecKuii TUKTAHT
WHpuBuyanpHas
camocTosTenapHas paboTa
[IpencraBnenue pe3ynbTaToB
MPAaKTHYECKUX padoT
3ammTa TBOpUECKUX paboT
3amuTa UHIAUBU Y AJTbHBIX
MPOEKTOB

KoHnTtponsHas pabota
Brmonnenue 3agannii Ha
JK3aMEHE
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OK 07. ConeiicTBOBaTH
COXPAHEHUIO OKpY KatoLen
cpenpbl,
pecypcocoepexeHuIo,
MPUMEHSTh 3HaHUA 00
W3MEHEHUH KIIMMaTa,
MIPUHLIUTIBI OEPEXKITUBOTO
MPOMU3BO/ICTBA,

3¢ (heKkTUBHO JIeHiCTBOBATH B
YpPEe3BBIYAMHBIX CUTYALUIX

Tema 2.4, Tema 2.6;
Tema 3.6;

Tema 5.1, Tema 5.7,
Tema 6.3, Tema 6.5.

TectupoBanue

YcTHbII onpoc
MaTtemaTH4eCKuil TUKTaHT
NunuBuayanbHas
caMmocTosTelbHas pabora
[IpencraBieHue pe3ynbTaToB
MPAaKTHYECKUX padoT
3ammra TBOpYECKUX padoT
3ammyra MHANBUYJIBHBIX
IIPOEKTOB

Konrtponbshas padora
Brimonnenue 3agannii Ha
9K3aMEHE

28




Tunossble 3a1aHusA I NPOBeAEeHNUS MPOLEAYPHI OLIECHUBAHUSA Pe3Y/JIbTATOB OCBOCHUS
AUCHHIUIMHBI B X0/1€ POMEKYTOYHOM aTTecTAllun

OK 01. Boi0upaTts cnnoco0bl pemieHus 3a/1a4 Npo(eccHoHAIBHOM AeATeJbHOCTH,
NPHUMEHUTEIbHO K Pa3JIHYHBIM KOHTEKCTaM.
TecToBBIE 3aJaHNS
1. Kak o0o3Hauaetcs o0nacte onpeneneHus GyHkumn?
a) D(f) =X
0O)F(f)=Y
B) Y(f) = X
r) X(f)=D
. Oy - 9710 ...
. 0Cb OpOUHam
. oCch abcrmcce
. OCb THIEPOOIIBI
. OCb HYJIA
.ctgx = ...
. COS X/sin X
. tg x/ cos x
. 1/sin X + cos x
.2sinx - tg x
Kakoil Maremarnueckuil 3HAK CTAaBUTCS II€pel] BBIPAXKCHHEM, YKa3bIBAIOUIUN Ha
OTPULATENILHOE U MIOJIOKUTEIbHOE 3HAYEHHS! IaHHOTO BBIPaXKEHUsA?
+

Ao O TR WAO TR N

+
. Kak HaspiBaercs ypaBHeHue Buja sin X + b cos x =07
. HECTaHJapTHOE TPUTOHOMETPUUECKOE YPABHEHHUE
. 0OHOPOOHOE MPULOHOMEMPUYEeCKoe YPAGHeHUe
. IpocTeiilliee TPUrOHOMETPUUECKOE YpaBHEHUE
. KBaJpaTHOE TPUTOHOMETPUUECKOE YpaBHEHNE
. Kakoe 3HaueHmne nMmeer X B ypaBHEHUHU Ha KapTUHKE cOS X = -1?
.w+2mn,n€e€l
.m/3-tn,n€”Z
c.2n+mn/2,neZ
dn-nmn,ne”Z
7. Ecnu miomanb MOJHOM TOBEPXHOCTHM Npu3Mbl paBHa 20, yJIBOEHHas IUIOIIA[Ib
ocHoBaHHUs paBHa 10, To TuIOMAAs OOKOBOM MOBEPXHOCTH. . .
10;
20;
15
8. CymecTBylOT Tpu TOUkH. Bce OHM pacrionararoTcsi BHE OJIHOM MPSIMON. DTO 3HAYMT,

TR o0 D LA o ToR

qT0...
OHU PACNONOACAMCS 8 OOHOU NIOCKOCIU,
CTaHyT pacrojiaraTbCsi BHE 3TOM IIOCKOCTH;
OHU MOT'YT BCC-TaKH JIC’)KATh Ha OI[HOI>'I HpﬁMOﬁ, CCJIM OYCHDb MOCTApPaThCH,
3TH TOYKH HH OT KOT'O HE 3aBHCHAT.
9. HMaiite onpenenenue Kyoy.
PaBHOCTOpOHHSS urypa;
IIpsimoyzonvubill napanienenuned, pedpa Komopo2o pagHsl;
[MapamienorpaMm, Bce CTOPOHBI KOTOPOTO PABHBI, & YIJIbI HETIPSIMBIE;
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I'eomerpuueckas gurypa, KoTopas 00pa3yercsi U3 Tpex MepeceKaromuXcs IPSIMBIX.
10. Kaxkoii 6yneT ruiomiaib OCHOBaHUS MPSMOYTOJIbHON MPU3MBI CO CTOpOHaMH 6 cM u 4
cM? (24 em’)
OK 02. Ucno/1b30BaTh COBPEMEHHbIE CPEACTBA MOMCKA, AHAJIN3A M HHTEPIpeTaluu
HH(pOpMaNH,  MHPOPMAIMOHHBIEC TEXHOJOTHH /ISl BBIOJTHEHHS 32124
npodeccuoHAIbLHOM eI TeJIbHOCTH.
TectoBble 3ananus
1. Kakoii siBnsiercst GyHKIus ¢ rpagukom y = 3x - 4?
a) KBaJ[paTUYHOU
0) morapuMuIeCcKOM
B) CTEIIEHHOMU
2) TuHeuHoU
2. 3HaYEHUSIM YeTO PaBHBI A0CIIUCCHI?
. 3HAYEHMSIM 3aBHCUMOM ITIEPEMEHHON
. 3HAYEHUSIM MHOXECTBA
. BHAYEeHUAM apeymMeHma
. 3HAUCHUSIM HE3aBUCUMOW MEPEMEHHOM
. Kakoe naumensbI1ee 3HaueHne y umMeeT PyHKIUs y = sin x?
-1

-2

-6

.25. cos2nk = ...

1

0

-1

Uewm sBIETCS COS X HA €IMHUYHON OKPY>KHOCTH?
. OpAVMHATOMN

. abcyuccotl mouxu

. IEHTPAJIBHOM TOYKOM

. yrIiaoM

. sin(mt/2 + 2@n) = ...

1

0

-2

7

. Uemy paBeH X B ypaBHeHHH logsx = 0?

1

0-

2.

-1-

. Eciii ecTh 1Be mipsimMbie, OHU TIEPECEKArOTCS, TO. ..
CK803b HUX OyOem npoxooum 0OHA eOUHCMBEHHAsL NIOCKOCb,
gyepe3 HUX OyIeT IPOXOJUTh MHOKECTBO TUIOCKOCTEH;
HUKaKasl IIIOCKOCTh Yepe3 HUX He OyJIeT MPOXOAUTH;
gyepe3 HUX MPOUITYT TOJBKO TPH MIIOCKOCTH.

9. Eciu peGpo kyba paBHO 3 ¢M, TO €ro IUIoIIab MIOBEPXHOCTH OyACT paBHa... .
9 cm?;

27 em?;

54 cm?;

98 cm?.

10. KakoBa cymma yrioB tpeyroiabuuka? (180)

XE0 TR NAL TR OADTP O TR AL TR WAL TSR
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OK 03. IInanupoBaTh M peajJn30BbIBATh COOCTBEHHOE NMPO(ecCHOHATBbHOE H JINYHOCTHOE
pa3BuTHE, NPEANPHHUMATEILCKYIO 1eATEJIbHOCTH B PO(ecCHOHAIBLHOI cepe,
HCI0/1b30BATh 3HAHNS 110 IPABOBOH H (PMHAHCOBOI rPAMOTHOCTH B PAa3JIMYHbIX

JKM3HEHHBIX CUTyalHusX.
TectoBble 3ananus
1. O6nacTe onpeneneHust GyHKIUH - ITO ...
a. MHOJECTBO Y

b. muoxectBo D

c. MHOoJCcecmeo X

d. MHOXECTBO Z

2. Yro siBnsiercs rpapuxom GpyHkimu f(x) = x>?

a. napabona

b. kBagpar

c. rurepboia

d. mpsimast

3.m/6=...

a. 60°

b. 40°

c. 90°

d. 30°

4. Kak BeIrIsiAUT 001acTh onpeaeseHus GyHKIuu y = ctg x?

a.x#*rk k ez

b.xeR

c.x#m2+nk, keZ

dx#nk, keZ

5. Kakoii 6ykBoii 0003Ha4aeTcst MHOKECTBO II€JIbIX YHCEN?

a’z

b.U

c.A

d. N

6.tgx=1

a.x=n/6-2nn,ne€Z

b.x=-3nt+mn,ne”Z

c.x=n/4d+mnnel

d.x=2mn,ne”Z

7. Kakoe cOOTHOIIEHNE Ha3bIBAOT OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM?

a. sin‘a + cos’a = 1

b. tg’a/ ctg’a=1

c. sin’a - cos’a = 1

d. ctg?a +sina=1

8. B mpusme u3BeCTEH NEpUMETP OCHOBaHMs M BbIcOTa Npu3Mbl. OHU paBHBI 5 U 7.
[1nomans 60KOBOI MOBEPXHOCTH PABHA. ..

35;

30;

15;

20.

9. Ecnu mpsimMast WM TUIOCKOCTh HE OyJeT MMETh OOLIMX TOYEK C APYroil mpsMoOM iU

IUIOCKOCTBIO, TO 3TH NMPSIMbIE UIIH MJIOCKOCTH. ..

napainnenbHule;
HEPIIECHAUKYISIPHBIE;
nepeceKarommecs;
CKPELIMBAIOIUECS.
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10. JIro6ast cTOpoHa NPSMOYTOJIBHOTO MapaLIENICIHUIIENA - 3TO: (HPAMOY2ONbHUK)

OK 04. D¢ ¢exTHBHO B3aUMOAeHiCTBOBATHL U PA00TATH B KOJLJICKTHBE H KOMaH/e.
TecToBBIE 3aaHUS

. Kakoil 3Hak ncnomnb3yercs 1i1st 0603HaueHUs PYHKIUU?

%

f

D

A

. Uemy paBeH yrou 90° nmo paguanHoi Mepe yria’?

T

3m/4

/2

/6

. Kak no-npyromy MoxxHo 3anucars ypaBHeHue tg x = 07

.sinx/cosx =0

.cosx/sinx=0

tgx/cetgx=0

-sinx =0

. 31. Kak BoIrnsgut popmysia cioxxeHus?

.sin(x +y) =sinxcosy + cos x siny

.sin(x +y)=tgxsiny+sinxtgy

.sin(x +y)=sinxctgy-ctgxsiny

.sin(x +y)=sinx+cosy/cosx-siny

. Kakoe u3 ypaBHeHui siBisieTcs KBapaTHbIM?

)3x+5=0

)X +4x-3=0

3)2x+3y=7

4)2x-5=10

6. Kakoe u3 ypaBHeHUH sSBIsCTCS TUHEHHBIM?

HNx?-5x+6=0

2)2x+3y=7

3)3x-2=0

Hx2+4x+3=0

7. KotanreHc yrina - 3710 ...

a. OTHOLIEHHE TUIOTEHY3bI K MPUIIEKAIIEMY KaTeTy

b. omnowenue npunesxcaujeco kamema K RPOMUBONENHCAUIEMY

C

d

8

LMEA O TR A0TSR WAD TR NAO S —

. OTHOLIEHHE MPOTHUBOJICIKAIIETO KATETA K TUIIOTEHY3€
. OTHOILIEHHE TUIIOTEHY3bI K IPOTUBOJICIKAILEMY KATETy
. I3BecTHa miomane ogHOro ocHoBaHus npu3Mbl. OHa paBHa 10. M3BecTHa miomans ee
OOKOBOW MOBEpXHOCTH. Ee 3HaueHue 6. MOXXHO M HAWTH IUIOMIAAb IOJHOH IMOBEPXHOCTH
npu3Mbl? Eciii MOXHO, TO 4eMy OHa paBHa?
MOJICHO, 26;
HEJIb34;
MOxHO, 106;
MoxkHO, 120.
9. lBa BekTOpa OyAyT paBHBIMHU TOT/Ia, KOT/IA. . .
OHH HAMPABJICHBI B Pa3HbIE CTOPOHBI, UX JIJTUHBI OJUHAKOBBHI;
OHU HANPABIEHbL 8 0OHY CHOPOHY, UX ONUHbL PABHDL;
OHH COBIIAIAIOT;
OHU HaIpaBJICHbI B pa3HbIC CTOPOHBI, JIJTMHBI HE PABHBI.
10. Haiinure 3Hauenue x: 2x - 8§ =12, (x = 12)
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OK 05. OcymecTBISITh YCTHYIO M IECbMEHHYI0 KOMMYHHKAIUIO HA TOCY1apPCTBEHHOM
SI3bIKE C Y4eTOM 0CO0€HHOCTEell COUMAIBLHOIO U KYJbTYPHOI0 KOHTEKCTA.

TectoBble 3a1anus

. Kakas ¢pyHK1MS cOOTBETCTBYET ypaBHEHHIO ax + by = c?

. KBaJjpaTHuHas (PyHKIIUSA

. CTeNeHHAas PYHKIUS

. IUHEUHAs PYHKYU

. orapupmuyeckas QyHKIUS

. Uewm sBisieTcst X BY = f(X)?

. hbyHKIMEN

. MHOKECTBOM

. 3ABUCUMOM NIEPEMEHHOU

. ap2yMeHmom

. Uto u3 cels mpeacTaBiIsieT CHHYC TPEeyTrojdbHUKa?

. OTHOILICHHUE MPUJIEKAILETr0 KaTeTa K TUIIOTEHY3e

. OTHOIIIEHHE MTPOTUBOJIEKAIIIETO KaTeTa K MpuiiexalieMmy

. OTHOLLICHHME MPUJIEKAILET0 KaTeTa K IPOTUBOJIEKALEMY

. OMHOWEHUe NPOMUBONENHCAUe20 Kamema K 2UNOMeH)3e

. 24. Kak 0603Ha4yaeTcs 3HaK MPUHAICKHOCTH K KAKOMY-THOO MHOKECTBY?

>

€

]

. Pemmure ypaBuenue: 2(x +2) - 3(x - 1) =5.

LMAD TP AUCCTHE WRAO TP NADN TP —

a)x=1
0)x =2
B)x=3
r)x=4

6. Kakoli Bu1 ypaBHEHUs peACTaBisieT co00i ypaBHEHUE Buja ax +b = c?

1) Jluneiinoe ypagnenue

2) KBagpaTHoe ypaBHEHUE

3) PannonansHO€ ypaBHEHUE

4) UppaunonanbHoe ypaBHEHHE

7. B mpusMe W3BECTHO 3HAYEHHE IUIOMAAN OOKOBOW MOBEPXHOCTH MpU3Mbl. OHO paBHO
30. BeicoTa paBHa 6, a nepuMeTp OCHOBAHUS. . .

6,

5’.

180;

90.

8. VkaxuTe, Kakoe caMoe MaJeHbKOE YUCIIO pedep MOKET COAEP>KaThCs B Ipu3Me?

9

6

3

12

9. Uto Takoe BbICOTa KOHYyca?

1) paccmosnue mexicoy 6epuuHol U OCHOBAHUEM

2) JUIMHA OKPYKHOCTU OCHOBAHUS

3) mioma s NOBEPXHOCTU

4) KOIMYECTBO rpaHei

10. Onpenenure 00bEM KBaJApaTHON IPU3MbI C OCHOBAaHHMEM 3 CM X 3 CM M BBICOTOH 8§ CM.
(72 cv?)
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OK 06. ITposiBAATH rpakIaHCKO-MATPHOTHYECKYIO O3ULHIO, 1eMOHCTPHPOBAThH
0CO3HAHHOE MOBe/IeHNe HA 0CHOBE TPAANIMOHHBIX POCCHIICKHUX TYXOBHO-HPABCTBEHHBIX
LHEHHOCTEM, B TOM YHCJI€e C Y4eTOM rapMOHU3AIMU MEKHAIHOHAJIBHBIX U
MEKPeJTUTHO3HbIX OTHOLIEHH I, MPUMEHSATHh CTAHAAPTHI AHTHKOPPYIMIITHOHHOTO NMOBEIeHHS.
TectoBble 3a1anus
1. DkcTpeMyM - 310 ...
a. Mepa U3MEPEHUs YIIoB
b. makcumanvroe unu MunUManbHOE 3HaAYeHue QYHKYUU Ha 3a0aHHOM MHONHCECMBE
C. OrpaHWYeHHas PYHKLUSA
d. mocTostHHAs BeTMYMHA
2. Kakoe paBeHCTBO OTHOCHUTCS K UYeTHOM yHKIUHU Yy = f(X)?
a. f(-x) = -f(x)
b. -f(-x) = f(-x)
. -f(x) = -f(x)
d f(x)=f(x)
3. Yemy paBeH cos30°?
a.N3/2
b.
c. 1
d. \2/2
4. durypa ¢ eAMHUYHBIM PaJIMyCOM U LIEHTPOM B HayaJle OCeil KOOpAMHAT - 3TO ...
a. TPUTOHOMETPHUYECKHUH MPSIMOYTOITLHHUK
b. TpuroHomeTpuyueckasi mupammuaa
C. MpU2OHOMEemMPU4eCKULl Kpy2
d. TpUrOHOMETPUYECKUH ITUITUHAD
5. BeiGepuTe NPOM3BOIHYIO QYHKIUH y=4X>:
1) 12x3;
2) 12x2;
3) 4x2;
4) 12x.
6. Beibepute obnacte onpeaeneHus pyHkiun 1g(x—4):
1) [4; +o0);
2) (- 4; +o0);
3) (0; 4);
4) (4; +o0);
7. IlokxazarenbHast yHKUIUSA - ...
a. 970 pyHKUM BUIa y = a*, rae ocHoBaHMe cTeneHn a<0 ma = 1
b. smo gynrkyus suoa y = a*, 20e ocnosanue cmenenu a>0u a + 1
c. 970 pyHKIMS BUIA y = a*, rie ocHoBaHue cTeneHn a>0 ma # 1
d. aTo pyHKIIMA BUAa y = a¥, rae ocHOBaHME cTeneHn a<( u a # |
8. BpicoTa mpu3MBl HEW3BECTHA, HO M3BecTeH nepumerp ocHoBanusa. OH paseH 10.
[Tnomaap GoxoBoii moBepxHOCTH paBHA 20. HeM3BeCTHBIN 371€MEHT paBeH. ..
2’.
55
10
9. 3akoHuuTe npeanoxkeHrue: MHOrOyrojibHUKM B OCHOBAaHUM YCEUEHHON MUPAMUJIBL. . .
- paBHbIE
no0o6Hble
- CXOXKHe
- mo0ObIe
10. Kaxoit 00bemM umeet ky6 co croponoit 5 cm? (125 em?)
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OK 07. CoaeiicTBOBATh COXPAHEHHIO OKPYKAIOLIEH Cpelbl, pecypcocOepesKeHn 1o,
NPUMEHSTH 3HAHUS 00 N3MEHEHUH KJINMATa, NPUHIMIBI 0epesKJIHMBOro Npou3BoACTBA,
3((peKTHBHO N1eHCTBOBATH B YPE3BbIYAHBIX CUTyaLUAX.

TecToBBIE 3aaHUS

1. Ecnn koaddunments! k onnHakoBblie, To rpaduKu TUHEHHON QyHKIMH ...

a. napannenbHul

b. mepecekatorcs

C. TIEPIICHAUKYJISIPHBI

d. IBIAIOTCS MPOIOJKEHHUEM JIPYT IpyTa

2. Yrto Takoe mpoMeXYyTKH 3HAKOIIOCTOSIHCTBA?

a. amo MHOHCecCmea 3HA4eHull apeyMeHma, npu KOmopvlx 3HA4eHUs QYHKYuU A6110mcsi
MOJILKO NOJOACUMENLHBIMU ULU OMPUYAMETLHBIMU

b. 3TO MHOXecTBa 3HA4eHUN apryMeHTa, MPU KOTOPBIX 3HAUYEHUS (YHKLUUHU SBISIOTCS
TOJILKO TTOJIOKUTEITEHBIMHU

C. 9TO MHOKECTBA 3HAYEHMH apryMeHTa, IMPHU KOTOPBIX 3HAYCHHS (DYHKIUH SBISIOTCS
TOJILKO OTPHUIIATEIHHBIMH

d. 3TO MHOXXeCTBa 3HAUEHHUI apryMeHTa, IpU KOTOPHIX 3HAYECHUS (YHKLUU SBISAIOTCA U
TIOJIOKHUTEITBHBIMH, U OTPUIATEIHHBIMH

3. Yto sBnsercs rpadgukomM QyHKUIUHU y = sin X?

a. CHHYCHU3M

b. cunycouoa

C. CHHYC

d. xocunycounna

4. Kakoe HanOouibliiee 3HaUeHUE Y UMeeT QYHKIHS Y = COS X?

a. l
b
c
d
5

.2
.3
.4
[Tnomane OokoBoit moBepxHOCTH paBHa 30, ocHoBanust 15. IlomHas T1uOmIANb
MOBEPXHOCTHU MIPU3MBHL. . .

30;

40;

50;

60.

6. Beibepute npousBoanyto GyHKIUN y=60x-11:

1) 6x;

2) 6;

3) 11;

4) -5.

7. Kak Ha3wiBaercs (GyHKIMs, 3a0anHas popmymnon y =a*, rnea>0,a# 1?

1) kBagparTHas;

2) norapudmuyeckas;

3) TPUTOHOMETPUYECKAS;

4) noxazamenvHasi.

8. OcHOBaHUE MPU3MBIL:

CKPEIIUBAIOTCS

napanienbHul U pasHbl

MEPECEKAIOTCS U PaBHBI

CKPEIIUBAIOTCS U PaBHBI

9. Kakoit o0beM nmeet ky0 co croponout 3 cm? (27 cm’)

10. Yemy paBeH x B ypaBHeHuu logsx = 3? (64)
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