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1. ACIIOPT ITPOT'PAMMBbI YYEBHOM JUCIUILINHBI

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMbI
[Tporpamma yuebHo# nuctiummuabl OYI1.03 «Marematukay npeaHazHaueHa /i BEICHUS
3aHATUI CO CTyAE€HTaMM OYHOH (hOpMBI OOY4YEeHHs, OCBAMBAIOIIMMH MPOTPaMMy MOJITOTOBKH
KBaTU(UIIUPOBAHHBIX PA00YMX, CIyXaIIMX CPEIHEr0 MPoPeCcCHOHATBHOTO 00pa30BaHUsS TIO
Hanpasienuto 18.01.34 JIaBopaHT o KOHTPOJIIO KayecTBa ChIPbs, PEAKTHBOB, IPOMEXYTOUHBIX
MPOAYKTOB, TOTOBOM MPOIYKIIMH, OTXOAOB Mpou3BoAcTBa (1o otpacisam). [Ipodums COO:
TE€XHOJIOTMYECKHH.

1.2. Mecto nucunnimmabl B ctpykrype INIIKPC
Jucnunnuna OVI1.03 «MaremaTuka» BXOIUT B 0510k «O0s13aTeNbHbIE yueOHbIE TPEIMEThD)
00111€00pa30BaTEILHOTO LIMKJIA IPOTrPAMMBI KBAIU(UIIUPOBAHHBIX PA00OYHX, CITYKAIIUX CPEIHEr0
npodeccroHanbHOr0 00pa3oBanus 1o HanpasiaeHuo 18.01.34 JlaGopaHT MO KOHTPOJIIO KauecTBa
CBIPbsI, PEAKTHBOB, IPOMEKYTOUHBIX MPOIYKTOB, TOTOBOM MPOIYKIMH, OTXOJO0B MPOU3BOICTBA
(mo otpacisim). YueOHBIM MJIAaHOM MPEAYCMOTPEHO M3YyUYCHUE NAHHOW AUCIUIUIMHBI HA TEPBOM
Kypce (1-2 cemectp).

1.3. Heam wu 3agaym ANCHMIUVIMHBI — TPeOOBaHMA K pe3yJibTaTaM OCBOCHHA
AUCHUTLINHBI

Hean: copepxkanue Mmporpammbl 001I€00pa3oBaTEIbHON NUCHMILIMHBI «MaremaTuka»
HaIpaBJICHO Ha JOCTIKEHHUE Pe3yJIbTaTOB €€ U3y4YeHHs B COOTBETCTBHH C TpeboBanusimu OI'OC
COO c yuérom mpodeccuonansroii Hanpasiennocta ®I'OC CITIO

3anauu:

) (dopMHUpOBaHHE IIEHTPAJIbHBIX MATEeMAaTHYECKUX MOHATUH (YHCIO, BEJIMYMHA,
reomeTpuueckas  (¢urypa, TepeMeHHas, BEPOATHOCTh, (yHKIUs), 00ECIEeUnBAIOIINX
NPEEMCTBEHHOCTh H TIEPCIIEKTUBHOCTH MaTEMATHIECKOTO 00pa30BaHus 00yYarOIIKMXCS,

NOJIBEICHNE O00ydYarolmMxcsi Ha JOCTYIHOM Uil HUX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTeMaTHKH U OKpY’KaloLIero Mupa, MOHUMAaHWE MaTeMaTUKU KaK 4acTH oOien
KyJIbTYpPbI UEJIOBEUECTBA;

) pa3sBUTHE HWHTEJUIEKTYyaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH oO0ywaromuxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KpUTUYHOCTH MBIIIEHUS, HHTEpeca
K U3YYCHHIO MAaTEMaTUKU;

) ¢opMupoBaHue (PyHKLIHOHAJIBHOM MaTeMaTU4YeCKOM TIpaMOTHOCTU: YMEHHUS
pacro3HaBaTh MaTeMaTUYECKHE ACTIEKThl B PEAIbHBIX KU3HEHHBIX CUTYalUSX U MPU U3YYCHUU
JIPYTUX TUCHUTUIMH, TPOSIBIICHUS 3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMyTUpoBaTh WX Ha
S3pIKE MAaTeMaTUKU W CO3/[aBaTh MaTeMaTHYeCKHe MOJENH, TMPUMEHSATh OCBOEHHBIIM
MaTeMaTUYeCKU amnmapaT JUIsl pelIeHHs PaKTUKO-OPUEHTHMPOBAHHBIX 3ajad, 3adad
npohecCHOHANBEHOM NeSTEIbHOCTH, MHTEPIPETUPOBATH U OLICHUBATH MOTYUYCHHBIE PE3YIIbTATHI.

B pesynbrare ocBoeHUS cofepikaHusl y4eOHOU JUCITUTUIMHBI 00YYarOIIUIACS TOJHKEH:
3HATh:

) NOHSATHSA: CTENEHb 4YHCIA, JIOTapu(pM 4YKCIA; YMEHHME BBINOJHATH BBIYHCICHHE
3HaYEHUN M MpeoOpa3oBaHMs BBIPAKEHUH CO CTEMEHsIMH U Jorapudmamu, mpeodpazoBaHuUs
JpOOHO-pallMOHANIBHBIX BBIPAXKEHHUI;

) MOHATHUSA: paAlMOHATbHBIC, HWpPpALMOHATIbHBIC, I[OKa3aTelbHbIE, CTEMEHHBIE,
aorapupMuyecKre, TPUrOHOMETPUUECKUE YPABHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

) noHsTUA: (QYHKIUS, HenmpepbiBHas (yHKUUSA, MPOU3BOJHAS, IEPBOOOpa3Has,
OTIpeIeICHHBI MHTErpal; yMEHUE HaXOAUTh IIPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKINH, UCTIONB3YS
CIPaBOYHBIE MaTepHallbl, UCCIENOBATh B MPOCTEHIINX clydasx (YHKIMU Ha MOHOTOHHOCTb,
HAXOJUTh HaWOOJIBIINE U HAUMEHBIINE 3HaYeHUs (DYHKIHIA; CTPOUTH Ipa)MKd MHOTOWICHOB C
UCIIOJIb30BAaHUEM afrapaTa MaTeMaTUYECKOT0 aHalu3a; IPUMEHSTh POU3BOIHYIO IIPU PEIICHUN



3aJad Ha JIBUWKEGHUE; pelaTh MPAKTUKO-OPUEHTHPOBAHHBIC 3aJaud Ha HauOOJIbLINE H
HauMEHBIINE 3HAYEHUS, HA HaX0XKACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

) HOHATHS: pallMOHaIbHAs (PYHKIUS, TIOKa3aTenbHas (PyHKIM, CTeNIeHHAs PYHKLUS,
norapumuueckas GyHKIUS, TPUTOHOMETpUUYecKHe (YHKIMH, oOpaTHble (DYHKIMH; yMEHUHeE
CTPOUTH TpaUKH U3yUEHHBIX (YHKIMHA, UCMOIB30BaTh T'PapUKU MPU U3yUYEHUH MPOIECCOB U
3aBUCHMOCTEH, IPH PEIIEHUN 3a4a4 U3 IPyTUX Y4eOHBIX IPEAMETOB 1 3314 U3 peallbHOM )KHU3HU;
BBIpa)XKaTh (POPMYJIaMHU 3aBUCUMOCTH MEX/y BETMUMHAMU;

yMeThb:

- pemaTh TEKCTOBbIE 3aJjaud pa3HbIX TUIOB (B TOM YHMCIE HA MPOLEHTHI, OIU U
4yacTH, Ha JBWXKEHUE, paboTy, CTOMMOCTb TOBapOB W YCIYyT, HAJOTH, 3aJayd U3 o0iactu
yIpaBJIeHUS JIMYHBIMM WU CEeMEMHbIMM (PUHAHCAMHM); COCTABIATH BBIPAKEHHS, YpaBHEHHUS,
HEpaBEHCTBA M X CUCTEMBI 110 YCIIOBUIO 3a/1a4H, UCCIIEA0BATh [TOJIyY€HHOE PELICHUE U OLIEHUBATh
IpaB/O0I00HOCTh PE3yJIbTaTOB;

- ONEpUPOBATh MOHATHAMH: CpellHee aphU(pMEeTHUecKoe, MeAuaHa, HauOoJbllee U
HaVMEHbIIIee 3HAUCHMs, pa3Max, JUCIEpCHs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMEHHE U3BJEKaTh, WHTEPIPETUPOBATh HH(MOPMALNIO, NPEJCTABICHHYI0 B TalbiauIax, Ha
rarpaMmmax, rpaukax, OTpakarollyto CBONCTBA peallbHbIX MPOLIECCOB U SIBIECHUHN; IPECTABIIATh
UHGOPMAIIMIO C MOMOIIBIO TAOIHIl ¥ AMAarpaMM; HCCIEA0BAaTh CTATUCTHUYECKHUE JTaHHBIE, B TOM
qucie ¢ MPUMEHEHUEM Irpa)uuecKrX METOIOB U JIEKTPOHHBIX;

- OIIEpUPOBATH MOHATUSAMU: CIy4YalHBINA OMBIT U CIy4yailHOE cOObITHE, BEPOSATHOCTD
CIIy4alfHOTO COOBITHS; YMEHHME BBIYMCIATH BEPOSTHOCTH C MCIIOJIB30BAaHHUEM TIpaduyuecKux
METOJIOB; IPUMEHSATH (POPMYJIbI CIIOKEHHS U YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI
U (opMyJIBl IpU peIIeHUH 3ajay; OLEHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4aillHBIMU BEJIMYMHAMU; YMEHHUE MPUBOJIUTH IPUMEPHI POSBICHUS 3aKOHA OOJBIINX YHUCET B
HNPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSIX;

- OIIepUPOBATH MOHATUSIMU: TOUKA, IPSIMast, INIOCKOCTb, IPOCTPAHCTBO, IBYTIPaHHBIH
yTOJI, CKPELUUBAIOIIUECS MpsMblE, MApPAJICIBHOCT W IEPHEHAUKYISPHOCTh MPSIMBIX U
IUIOCKOCTEHM, Yroil MeXAy MpSMBIMHM, YroJdl MEXAYy MNpsSMOM U IJIOCKOCTBIO, YIroid MEXay
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMHU, PACCTOSHUE
MEX/ly TUIOCKOCTSIMM; YMEHHUE UCIOIb30BaTh IPU PEIICHUH 3a]a4 U3yUeHHbIE (DaKThl U TEOPEMBI
IUITAaHUMETPHH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYIKAIOIIEro MHUpa;

- ONEpUpPOBaTh TOHATUSMU: MHOTOTPAHHUK, CEYEHHWE MHOIOTpaHHHKa, KyoO,
napaujenenunes, npusma, nupamuia, Gurypa 1 moBepXxHOCTb BpallleHHs], WINHAP, KOHYC, 1ap,
cdepa, ceueHuss GUrypbl BpaIleHHS, IUIOCKOCTh, Kacaromasica cdepsl, HWIMHAPA, KOHYcA,
IUIOIAAb TTOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCa, LWIMHIPA, IUIoIab chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TMapaijiesienuineaa, NupaMuabl, TpU3Mbl, LHUIUHApPA, KOHYca, 1Iapa; YMEHue
n300pakaTb MHOTOIPaHHMKHM M IMOBEPXHOCTU BpAIEHUS, UX CEYEHHS OT PYKH, C IOMOIIbIO
YEPTEXKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaThb CHMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH [TPaBUIIBHBIE MHOIOIPaHHUKH;

- OTIEpHPOBATH TIOHATHSIMU: ABIDKEHHE B MPOCTPAHCTBE, MOAOOHBIE (UTYPHI B
IPOCTPAHCTBE; CIOIb30BATH OTHOILIEHHE IIOIaIel MOBEPXHOCTEH U 00BEMOB MOJOOHBIX GUTYp
IIpU PEILICHUN 3ajay;

- BBIYUCIIATh T€OMETPUYECKHE BETMUUHBI (JUIMHA, YOI, IUI0IIab, 00bEM, IUIOIIAb
TIOBEPXHOCTH ), UCTIONB3Ys U3yUeHHBIE (POPMYIIBI U METO/IBI,

- OIIEpUPOBATh MOHATHAMH: NPSIMOYTOJIbHAs CHCTEMa KOOPAMHAT, KOOPIHMHATHI
TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJISIPHOE MPOU3BEIACHHE, YTOJl MEKY BEKTOPAMU, CYMMa
BEKTOPOB, IPOM3BEACHUE BEKTOpa HA YUCJIO; HAXOIUTh C IOMOILBIO H3yYEHHBIX (opmyi
KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMHU;

- BBIOMPATh NOAXOAALINM M3YUYEHHBIH METOJ Ul pelleHHs 3aJayd, paclo3HaBaTh
MaTeMaTHuecKkue (HakThl 1 MaTeMaTHYECKUE MOJIENIN B IPUPOIHBIX U OOLIECTBEHHBIX SBICHUSX,
B HCKYCCTBE; YMEHHE NPUBOAUTH NIPUMEPHI MATEMATUYECKUX OTKPBITUH POCCUMCKONW U MUPOBOM
MaTE€MaTHYECKOU HAyKH;



- ONIEepUPOBATH TMOHATUAMU: palMOHANbHAs (DYHKIMS, TOKa3aTenbHas (QYyHKLUS,
cTenieHHast QyHKUus, Jorapugmuueckas GyHKIUs, TPUTOHOMETpHUUEcKre (yHKIMU, 0OpaTHbIE
(GYHKIMK; YMEHHE CTPOUTh TIpaduKM HU3y4eHHbIX (YHKIMN, HCHOJIB30BAaTh Tpaduku mnpu
W3YyYEHUH TMPOIECCOB U 3aBUCHMOCTEH, TPU PEIICHUN 3a/1a4 U3 JPYTUX YUYEeOHBIX MPEIMETOB H
3aJa4 U3 peaNbHOM KU3HH; BEIpaXaTh (POpMyIaMH 3aBUCUMOCTH MEX/1y BeJTHUNHAMM;

- ONEpHPOBATh TOHSATHSMH: TOXIECTBO, TOXXIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CHUCT€Ma ypaBHEHMH W HEPAaBEHCTB, PAaBHOCWIBHOCTb YpPaBHEHU,
HEpPaBEHCTB M CHCTEM, palMOHAIbHBIC, HPPANUOHATbHbBIC, ITOKa3aTeNbHbIE, CTENEHHBIE,
JorapupMUUECcKue, TPUrOHOMETPUUECKUE YPABHEHUS, HEPABEHCTBA U CHCTEMBI; YMETh pellaTh
yYpaBHEHHSI, HEPABEHCTBA M CHCTEMBI C MOMOIINBIO PA3IMYHBIX NPHEMOB; PelIaTh ypaBHEHUS,
HEpaBEHCTBA M CUCTEMBI C TapaMETPOM; IIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IS
peleHusl MaTeMaTHIEeCKHX 3a/1a4 1 337a4 U3 pa3IMIHbIX 00JacTell HayKu U peabHOM JKU3HHU;

- CBOOOJHO ONEpUpOBaTh MOHATHAMM: JBIKEHHE, TMapaulelbHbI IepeHoc,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue Moa00usi, Mogo0HbIE
(Gurypsl; yMeTh pacrio3HaBaTh paBHbIC U IOJOOHBIE (PUTYPBI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
apXHUTEKType; YMETh HCIIOJIb30BaTh T'€OMETPHUYECKHE OTHOIICHHS, HAXOAWTh T€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIAAb, 00BEM) IPU PELICHUHU 33Ja4u U3 JPYTruX Yy4eOHbIX IPEIMETOB
Y U3 pealbHOW KU3HH;

- ONEepUPOBATh MOHATUAMM: palOHAJIbHbIE, HPPALMOHAJIbHbBIC, IOKa3aTelbHbIE,
CTETICHHBIE, JTOTapU(PMUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;

- ONEpUPOBATH IOHATHUSMHU: MHOTOTPAHHUK, CEYEHHWE MHOIOrpaHHHKa, KYO,
napaieNienuIe], pu3Ma, upaMuia, GUrypa u moBepXHOCTh BPAIICHHSI, IMIINH/P, KOHYC, IIap,
chepa, ceueHus (UTypbl BpalleHUs, IUIOCKOCTb, Kacarouiascs cepbl, LWIMHIPA, KOHYCa,
IUIOIIA/(b TOBEPXHOCTH MUPAMHU/IBL, IPU3MbI, KOHYCA, [IHJIMHAPA, IJI01aab chepbl, 00beM Ky0a,
IOpSMOYTOJIBHOTO TapajijieNienunesa, NupaMubl, TpU3Mbl, HWIMHIpPA, KOHYycCa, 1Iapa; yMEHHe
n300pakaTh MHOTOTPAaHHMKH M TOBEPXHOCTH BpAIICHHUS, UX CEYCHHS OT PYKH, C TIOMOIIBIO
YEePTEXKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJCTB; YMETh pACIO3HABATh CHUMMETPHIO B
IPOCTPAHCTBE; YMETh PacIiO3HABATh NMPABHILHBIE MHOTOTPAHHUKH;

- ONEepUPOBATh MOHATUSAMH: TPSMOYTOJIbHAS CHCTEMa KOOPAUHAT, KOOPAWHATHI
TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAIAPHOE IMPOU3BEICHHE, YTOJI MEKIY BEKTOPAMHU, CyMMa
BEKTOPOB, MPOM3BEJCHUE BEKTOpa HA YHCJIO; HAXOJIUTh C MOMOILNBIO H3yYEHHBIX (opmyi
KOOPJIMHATHI CePEeIMHBI OTPE3Ka, PACCTOSTHUE MEXKIY IByMsI TOUKAMHU;

- ONIEpPUPOBATH MOHATUSAMU: CITy4alHBIA OMBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh
CIIy9aifHOTO COOBITHS; yMETh BEIUMCIIATH BEPOSTHOCTH C UCTIOJIb30BaHUEM IpapUIeCcKiX METOIOB;
OPUMEHATh (DOPMYJIBI CIOXKEHHS W YMHOXXEHUS BEpOSITHOCTEH, KOMOMHATOpHBbIE (DAKThl U
(GopMyIIBI TIPH pEIIeHUH 337ay; OLCHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH; 3HAKOMCTBO CO
CJlydaifHBIMHU BEJIMYMHAMH; YMEHHE MPUBOJUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YUCET B
NPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- ONIEepUPOBATH MOHATHAMM: CTEIEHb C LENIBIM MOKa3aTeseM, KOPEHb HaTypaJbHON
CTETICHH, CTETICHb C PAllMOHAIBHBIM MTOKA3aTeJIeM, CTETIEHb C IEHCTBUTEILHBIM (BEILIECTBECHHBIM)
HoKasareseM, Jiorapudm uncia, CHHyC, KOCUHYC U TAaHT€HC IIPOU3BOJILHOTO YHCIIA;

- OTIEpPHPOBATH MOHATUAMHU: TpaduK (QyHKIUH, O0OpaTHAss (YHKUIHUS, KOMITO3UIUSI
¢yHKUMHA, JuHeWHHas (QYHKUMSA, KBaApaTW4Has (QYHKUUS, CTelneHHas (QYHKIHUA C ILeJIbIM
1OKa3arejaeM, TPUTOHOMETpUYECKHE (YHKIUH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIIHH,
HoKa3aresbHas U Jorapupmudeckas GyHKIHUU; YMETh CTPOUTH rpauku GyHKLINHT;

- UCTIONIBb30BaTh TpaduKu QYHKIMHA 17151 U3y4EHHsI TIPOIIECCOB M 3aBUCUMOCTEH MpH
peLIeHUH 33134 U3 APYTUX Y4eOHBIX MIPEIMETOB U U3 peallbHOW JKHU3HU; BhIpaXKaTh (HopMyIaMu
3aBHCUMOCTH MEX1y BeTMUNHAMH,

- ONEpUPOBATh MOHATUSMH: UYETHOCTb (YHKLUH, MEPHUOAMYHOCTh (YHKIHUH,
OTPaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTh (DYHKIWH, DKCTpeMyM (YHKIMH, HauOoibliee U
HaMMEHbIlIee 3HaUeHUs! PYHKLUHU Ha IPOMEKYTKE; YMETh IPOBOJAUTD UCCIE0BaHUE (DYHKIIUH;



- UCIIONIb30BaTh CBOWCTBA W Tpaduku (GYHKIMHA [UIs peIleHUs ypaBHEHUH,
HEpaBeHCTB W 3aJlad C MapaMmeTpamH; M300pa)xkaThb Ha KOOPJMHATHOM IJIOCKOCTH MHOKECTBa
pelIeHN ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- ONEpUPOBATh MOHATHAMH: CpellHee apupMeTHUecKoe, MeAuaHa, HauOoJbllee U
HaMMEHbIIIee 3HAUeHUs, pa3Max, TUCIepPCHsl, CTAHJapTHOE OTKJIOHEHHE YHCIOBOT0 Habopa;

- W3BJIEKaTh, MHTEPIPETUPOBATh MHGOPMAIUIO, MPEACTABICHHYIO B Tabauuax, Ha
rarpaMmmax, rpaukax, OTpakarollyto CBOHCTBA peallbHBIX MPOIIECCOB U SIBIEHUH; IPECTABIIATh
MH(OPMALIHIO C TIOMOIIBIO TaOJIUI] U AMArpaMM; HCCIEA0BAaTh CTAaTUCTUUYECKHUE JTaHHBIE, B TOM
qUCIIe ¢ MPUMEHEHUEM Irpa)udecKUX METOJIOB U AJIEKTPOHHBIX CPEJICTB;

- yMETh OINEPUPOBATH MOHATHSAMHU: TOYKA, MpsAMas, IJIOCKOCTh, MPOCTPAHCTBO,
JBYTPaHHbIN yroJl, CKpELIMBAIOIIHMECS IPSMBIE, TAPAJIENBHOCTD U EPIIEHIUKYISPHOCTD MPSAMBIX
U IJIOCKOCTEH, Yrojl MEeXAy MpsIMbIMU, YTOJ MEXIY MNPSAMON M IUIOCKOCTBIO, YTOJl MEXAY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSIHUE MEXAY NPSIMBIMHU, PACCTOSHUE
MEX1y TUIOCKOCTSIMH;

- yMETh HCHOJb30BAaTh MNpPU pPEIICHUHM 3aJady M3Y4YeHHble (DaKTbl U TeOopeMbl
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mephbl 00bEKTOB OKPYKAIOIIETO MUPA;

- pelaTh TEKCTOBBbIE 33JaYdl pa3HbIX THIOB (B TOM YHMCJIE HA MPOLEHTHI, OJIU U
4yacTH, Ha JBHXKEHUE, paboTy, CTOMMOCTb TOBapOB W YCIYyT, HAaJOTW, 3aJayd U3 o0iactu
yIOpaBJIEHUS JIMYHBIMM U CEeMEMHbIMM (DUHAHCAMHU); COCTABIATH BBIPAKEHUS, YpaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3aJa41, HCCIIEIOBATh ITOJIyYEHHOE PEIICHHUE U OLICHUBATh
IpaBJO0I00HOCTh PE3yJIbTaTOB;

- OIEpUpPOBATh MOHATUSAMU: (DYHKUHMS, HENpepbIBHAS (QYHKIMS, NPOU3BOAHAS,
nepBooOpa3Hasi, OMNpEACICHHbIM HWHTErpai; yMeTb HaXOIUTh IPOU3BOJIHBIE 3JIEMEHTAPHBIX
(yHKIUH, UCTIONB3Ysl CIIPAaBOYHBIE MAaTEPUAJIbl; UCCIEI0BaTh B MPOCTEUIINX Cilaydasx (yHKUUU
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOJIbIINE U HAUMEHbIIINE 3HAaUeHUS (PYHKIIHI; CTPOUTH rpaduku
MHOTOYJIEHOB C€ HCIOJb30BAaHUEM ammapaTa MaTeMaTH4YEeCKOro aHaiu3a; IPUMEHSTh
IIPOM3BOJHYIO IIPHU PELIEHUH 3a/1a4 Ha JIBUKEHUE; PEIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7aun
Ha HauOOJIbILIIME U HAUMEHBIIINE 3HAYEHUS], HA HAaX0X/IEHNUE IyTH, CKOPOCTH U YCKOPEHUS;

- ONEepUPOBATh MOHATHAMM: TMOJ0OHBIE (DUTYpBI B MPOCTPAHCTBE; HUCIIOJIb30BaTh
OTHOIICHUE TUIONIA/Iel TOBEPXHOCTEN U 00bEMOB MOJOOHBIX (UTYp NP PELICHUH 3a/1a4;

- BBIYUCIISATh T€OMETPUYECKHE BETMUUHBI (JUIMHA, YOI, IUI0IIab, 00BbEeM, IIIOIAb
MOBEPXHOCTH), UCIIOJIb3YS U3YUEHHbIE (POPMYJIBI U METO/IBI;

BJIAJCTh:

- METOJJaMHU JI0OKa3aTelIbCTB, AJITOPUTMAMHU pPEIICHHsS THUIOBBIX 3aJa4; yMEHHEM
(hopMyIHpOBATH OINPEIEIEHUs], AKCHOMBI U TEOPEMBI U IPUMEHSTh UX B XO/1€ PELIeHHUs 3aay.

1.4. PexomeHayeMoe KOJIMYECTBO YACOB HA OCBOCHHE MPOrPAMMBbI y4eOH O
AUCHUTINHBI

MaKCUMaJIbHOW yueOHOU Harpy3ku — 232 yaca, B TOM YHCIIE:

00s13aTeNbHON  ayIUTOPHON y4eOHON Harpy3ku — 218 yacoB (B TOM 4HCIE JIEKIIUU
40 yacoB, mpakTH4YecKue 3aHATUsA 178 yacos);

CaMOCTOSITEIIbHOW PabOTHI — § 4acoB;

IIPOMEKYTOYHOM aTTecTalu — 6 4acoB.



2. PE3YJIbTATHI OCBOEHMS YYEBHOM JUCIUILIUHBI

[TpuMeHeHHne TaHHOM MPOrpaMMbl HAIPaBICHO Ha (POPMUPOBAHME JIEMEHTOB OCHOBHBIX
BUJIOB MPO(ecCHOHAIBHOMN JIeATENbHOCTH B YaCTH OCBOEHMs cooTBeTcTBYtomMX obomux (OK) u
npodeccronanbHbIX KomnereHmi (I1K):

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

8




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

COOTBETCTBUC PE3YJILTATOB LICTIAM

JACATCIBHOCTD, OLICHUBATh

B

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 COJEP)KAHUE YUYEBHOM JUCIIUILINHBI

3.1. O0beM yueOHOI IMCUMIIMHBI M BUABI Y4e0HOil padoThI

Bua yuyeoHoii paboThI O0beM B yacax
MaxkcuMajibHasl yueOHasi Harpy3Ka 232
Oos3aTesibHAsI AYIUTOPHAA yyeOHAasi HArpy3ka (Bcero) 218
B TOM YHCJIE:
TEOPETUUECKOEC 00YUCHHE 40
MIPAKTUYECKHUE 3aHATUS 178
CamocTosiTesibHasi padoTa 8
IIpoMekyTOUYHASI aTTeCTAIUS 6

IIPOBOJIUTCS B hopMe IK3aMeHa BO 2 CeMecTpe
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3.2. TemaTnyeckuii NJIaH U co/iep:KaHue y4eOHOH AUCHUIIINHBI

Copepxxanue  y4yeOHOro Martepuaja  (0OCHOBHOe MW mpogeccHoHalbHO | O0be DopmMHpyeMBbI
HaumeHnoBaHue pasiesnos .
" TeM OPHECHTHPOBAHHOE), JA00PATOPHBbIC W MNPAaKTHYeCKHE 3aHATHA, NPUKJIATHOH | M e
MOYJIb (IIPH HAJIUYMH) 4acoB | KOMIIETEHIIUH
1 2 3 4
OcHOBHOe cofep:KaHue
Pasnea 1. IloBTOpeHne Kypca MATeMAaTHKH OCHOBHOM IIKOJIbI 18
Tema 1.1. ConeprkaHue yaeOHOro MaTepuaja 2
Hens u 3anaun Henp 1 3a1aun MaTeMaTUKU NIPU OCBOEHUH CIIELIMATIbHOCTU. ba3oBble 3HaAHUSI U YMEHUS
MaTEMaTHKH MpU [0 MaTeMaTHKe B MPO(ECCHOHATBLHON M B MOBCEIHEBHOM AesATEIbHOCTH. MHOXECTBO,
OCBOCHHUU CIELMAILHOCTH. | OIepalu HajJ MHOXecTBaMU. Jluarpammel Diinepa—Benna. Mcnonabs3oBanue TeopeTHko-
MHokecTBa 1 JIOTUKa MHOKECTBEHHOI'0 amnmapara JUisi ONMCaHUs pealbHbIX IPOLECCOB M SIBICHUU B
npoeCCHOHATBPHON JESTENbHOCTH, TPU pEIIeHUH 3a7ad W3 APYTUX JAUCIUILINH.
Onpenenenue, Teopema, CIEICTBUE, 10KA3aTEIbCTBO
Tema 1.2. Conepxkanne yaeOHOro MaTepuraja 2
Yucna v BBIYUCIECHUS Hartypansnasle u nensie uncna. [IpusHaku nenumoctu Lenbix uucen. PannoHanbHbIE
ymciia. OObIKHOBEHHBIE U AECSITUYHBIE IPOOH, IPOLIEHTHI, 0ECKOHEYHBIE TEPUOTUIECKHE
npobu. Apudmerndeckue onepanuud C paloOHAIBHBIMU YHCIIaMH, NPeoOpa3oBaHUA OK 01, OK 02,
YUCIIOBBIX BBIpaKEHUU. JleHCTBUTEIbHBIE YUCia. PallMOHAIBHBIE U MUPPALIMOHAIIBHBIC OK 03, OK 04,
yucia. Apudmernueckue onepauuu ¢ JIeHCTBUTENbHBIMU 4uciaamu. [Ipubnnxénnble OK 05, OK 06
BBIUMCJICHMS], TPaBUJIa OKPYIJICHUS, IPUKHJIKA U OLICHKA pe3ysbTaTa BhIUMCICHUN
Tema 1.3 Cojnepkanue yueOHOro MaTepuasa 4
ToxnaecTBa u ToxxmecTBa M TOXKIIECTBEHHBIC IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHCHHS.
TOXIECTBEHHBIE HepaBencTBo, pemieHre HepaBeHCTBA. MeTol MHTEpBaIOB. Pemienue nensix u ApooHO-
npeoOpa3oBaHusl. pPalMOHAIBHBIX YPaBHEHUM M HepaBeHCTB. [IpuMeHeHHE ypaBHEHMHM M HEPAaBEHCTB K
VYpaBHEHUS U HEPABEHCTBA | pEIIEHUIO MAaTEeMaTUYECKUX 337134 U 3aj[ad U3 pa3IMyHbIX 00JIACTEeH HAyKH U peabHOI
XKHU3HU. CUCTEMBI U COBOKYITHOCTH PALIMOHAJIBHBIX YPaBHEHUN U HEPABEHCTB. CHCTEMBI
JIMHEWHBIX ypaBHEHUH. PenmieHne npukiaaHeiX 3a1a4 ¢ MOMOUIBIO CUCTEMBI JIMHENHBIX
ypaBHECHUI
Tema 1.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJAepkaHHe (coAepikaHHe NpHUKJIagHOro | 4

[TporieHTHBIEC BEIYUCICHHS
B MPo(eCcCHOHATBLHBIX

MO/1YJIf1)
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3ajauax [Ipumenenne apobeil U MPOIEHTOB JJIsi PENICHHS MPHUKIAIHBIX 3a7ad U3 Pa3InIHBIX
oTpaciiell 3HaHWUH W peanbHOW >ku3HU. [IpUOMMKEHHBIC BBIYUCIICHUS, IIpaBUiIa
OKpYTJICHUsI, TPUKUIKA ¥ OICHKa pe3ylibTaTa BBIYHCICHUH. Pa3Hble CrMocoOsI
BBIYMCIICHHS TIPOIICHTOB. [IpOlIeHTHBIE BBIYMCICHUS B MPOQPECCHOHAIBHBIX 3a/Jauax.
[IpuMeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a7a4 U3
pa3IMYHBIX 00J1acTel HAYKU U PETbHON KU3HH

Tema 1.5. Cosiepkanne yaeOHOro MaTepuraa 2

[locnenoBarenbHOCTH U [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUSl TOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE

pOrpeccuu MOCIIeA0BATEBHOCTH. AprudmMeTndyeckas U reoMeTprueckas nmporpeccuu. beckoHeuHO
yObIBatomasi reomerpuueckas nmporpeccus. Cymma OeckoHeUuHO —yObIBaromieit
reoMeTpuuecko mnporpeccuud. Dopmysa CIOXKHBIX MpoIeHToB. Vcnonb3oBanue
MIPOTPECCUH JIUIS PEIICHMS PeaJIbHBIX 3a7a4 MPUKIATHOTO XapaKTepa

Tema 1.6. Coneprkanne yueOHOro MaTepuasa 4

®yukuuu v rpaduku OyHkuusA, crnocodbl 3amaHus QyHkuuu. ['paduk QyHkumu. BzaumHo oOpatHble
¢ynkuu. O0nacTh onpeseneHns U MHOXKECTBO 3HaueHu QpyHkiuu. Hynu QyHkumu.
[TpoMeKyTKM 3HAKOTIOCTOSIHCTBA. YETHBIC M HEUETHBIE (DYHKIIMH
KonTpoabHas pa6ora no paszaeiy 1. BxogHoi# KOHTpOJIb

Paznen 2. Crenenu u kopHu. CTeneHHasi, NoKka3aTeJbHas U Jorapupmuyeckasi QyHKIMHU 40

Tema 2.1. Coneprkanne yaeOHOro MaTepuaja 4

ApudmeTnieckuii KOpeHb ApudmeTndeckuii KOpeHb HATYypalbHOW cTeneHu. [[eHcTBUsS ¢ apudMeTHIecKuMHU

N—Oil CTENEHH. KOPHSIMU N—OW CTETECHHU.

Tema 2.2 Crenenu. Copep:xaHue yu4eOHOro Marepuaia 4

CrannaptHas ¢popma Crenens ¢ 1ienbIM nokazareneMm. CtanmapTHas (opma 3alucH TeHCTBUTEIIBHOTO YHCIa. OK 01. OK 02

3aIIUCH AEUCTBUTEIBHOTO Hcnonb3oBanue noaxonsmeil GopMbl 3aUCH JIEUCTBUTENbHBIX YUCEN JUISl PELICHUS OK 03’ OK 05 ’

yucia MPaKTUYECKUX 3aJlad M TMpeACTaBieHUsS JaHHBIX. CTeneHb C  palnuoHaIbHBIM OK 07’ ’
noka3areneM. CBolicTBa crenenu. [IpeoOpa3oBanme BEIpaKEHU, COIEPIKANTUX CTCTICHH
C PaIMOHAJILHBIM MTOKA3aTelIeM

Tema 2.3. CrenenHas Conepkanne yaeOHOro MaTepuraa 2

byHKIHS Crenennas GyHKIUS C HATYpaJbHBIM U LIEJbIM Moka3aTeneM. EE€ cBoiicTBa u rpaduk.
CBoricTBa M TpaduK KOPHS N-OM CTEIICHU

Tema 2.4. Cojnepkanue yueOHOro MaTepuasa 6

WppanmonanbHbie Pemenre nppanroHaIbHBIX YPaBHEHUN U HEPABEHCTB
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YpaBHEHMS M HEPABEHCTBA

Tema 2.5. ITokazarenbHbie Coneprkanue yueOHOro MaTepuasa 6
ypaBHEHUS U HEPaBEHCTBA [TokazaTenbHbIC YpaBHEHUS U HEPABEHCTBA
Tema 2.6. Jlorapupm Cojnepkanue yueOHOro MaTepuaa 6
gyucia. CBoicTBa Jlorapucdm umcna. Jlecstuunple u HaTypaibHble Jorapudmel. [IpeoOpasoBanue
Jorapu(mMoB BBIPKCHMI, COACPIKAIIUX JIOTapU(PMBI
Tewma 2.7. IlokazaTenpHas Coneprkanne yaeOHOro MaTepraja 6
U orapupmMudeckas [lokazatenpHast u JorapudmMuveckas (QyHKIUH, HUX CBOWCTBA M  TpaduKH.
byHKIMH, ypaBHEHUS, Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA
HEpaBEHCTBA
Tewma 2.8. Jlorapudmsi B IIpodeccnoHaibHO OPHMEHTHPOBAHHOE COAep:KaHHe (coAep:KaHHe NPHUKJIAAHOTO | 4
MPUPOJIE U TEXHUKE MOAYJIsA)
[Tpumenenue norapudma. Mcropust pa3Butus mateMaTuku. Jlorapudmuueckas crimpaib
B nipupojie. Ee maTemarnueckue cBoiictBa. Mcnonbs3oBanue rpa@ukoB QYHKIHHA IS
HCCIIEIOBAHUS TIPOIECCOB M 3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT MPH PEIICHUU 3a/1a4
13 pa3IMYHbIX 00J1acTel HAYKH U PCAIbHOU YKU3HH
Tema 2.9. [Ipumenenue Conepkanue yueOHOro MaTepuaa 2
YPaBHEHUH, CUCTEM U Hcnonp3oBanue rpapukoB (YHKIUH JUIsl pellleHns YpPaBHEHUN M JMHEUHBIX CUCTEM.
HEPABEHCTB K PEIICHUIO [IpuMeHeHre ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTUUYECKUX 3a/1a4d U
3amaq 3a7a4 U3 Pa3IMIHBIX 00JIACTEH HAYKH M peaTbHOM KU3HHU
KonTpoabHas padora 1o pazaeny 2
Pa3nea 3 IIpsimble M JIOCKOCTH B IIpocTpaHcTBe. KoopaAMHATHI M BEKTOPHI B NIPOCTPAHCTBE 28
Tema 3.1. [ToBTOpEHUE Cozeprkanue yueOHOro MaTepuaa 2
mIaHuMeTpuu. OCHOBHBIE OcHoBHBIE (urypbl, (akTel u TeopeMbl IUTaHUMETpuH. OCHOBHBIC TMOHSATHS
MOHSITUSI CTEPEOMETPUU crepeomeTpuu. Todka, TpsiMasi, IUIOCKOCTh, MpocTpaHcTBO. [loHsTHe 00
AKCMOMATUYECKOM TMOCTPOCHUH CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPUU U CIICICTBUSA OK 01, OK 03,
73 HEX OK 04, OK 07
Tema 3.2. [Tpsimble u CozeprkaHue yaeOHOro MaTepuaa 6

IUIOCKOCTH B
IPOCTPaHCTBE.
[TapamienbHOCT NPSMBIX,
OpSMOM U TJIOCKOCTH,

B3anMHOE pacnonokeHue MpsMBIX B IIPOCTPAHCTBE: MEPECEKAOIINECS, ITApaJUICIIbHbBIE
U CKpeluBaroiuecs npsimeie. [lapannenbHOCTh MPSAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE:
napajuleibHblE MpSAMbIE B  MPOCTPAHCTBE, NAPAUICIBHOCTh TPEX  MOPSIMBIX,
NapajuyIeIbHOCTh MPSIMOM U IUIOCKOCTU. YTJIbl C COHANPABJICHHBIMU CTOPOHAMH, YTOJI

16




MJIOCKOCTEH MEXIy MpsSMBIMH B TpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH: MapasuielbHbIe
IJIOCKOCTH, CBOWCTBA MapajuIeNbHBIX IIOCKOCTEH. [IpocTelimme mpocTpaHCTBEHHBIE
GbuUTyphl Ha IIOCKOCTHU: TETPadAp, KyO, mapajuieNenuie 1, TOCTPOSHUE CeUeHUI

Tema 3.3. Conepkanue yueOHOro MaTepuasa 4

[leprieHqUKyYASIPHOCTD [leprieHAUKYASIPHOCTh TPSIMOM W IJIOCKOCTH: TEPHNEHIUKYJSIPHBIC TpSIMbIE B

HPSIMBIX U IJIOCKOCTEH MIPOCTPAHCTBE, MPSIMbIE MapajlieJbHbIE U MEPHNEHAUKYISIPHbIE K IJIOCKOCTH, MPU3HAK
NEPNEHANKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpEMa O NMPSIMOM NEPIIECHINUKYJIIIPHON
MJIOCKOCTH

Tema 3.4. Yrae1 Mmex Ty Coneprkanne yaeOHOro MaTepuraja 4

MNPSIMBIMH M TJIOCKOCTSMHU VYrisl B NPOCTPAHCTBE: yrod MEXAY MNpsSMON M IUIOCKOCTbIO, ABYTPAHHBIM Yroil,
JIMHENHBIN yroja JABYIPaHHOroO yria. [lepneHauKkynisip M HaKJIOHHBIE: pAacCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHHE OT MPSAMOHM J0 TUIOCKOCTH, MPOEKIHs (GUrypbl Ha
MJIOCKOCTh. [IeprneHIuKyIIpHOCTh TUIOCKOCTEH: MPU3HAK MEPHEHIUKYIIPHOCTH JBYX
ockocteil. Teopema o TpEX neprneHauKyIsipax

Tema 3.5. KoopauHaTsl u Coneprkanne yaeOHOro MaTepuraja 4

BEKTOPHI B IPOCTPAHCTBE Bektop Ha muockoctu u B mpocTpaHcTBe. CIIOKEHHWE W BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BekTOpa Ha 4ucio. PasznoxkeHune BekTopa mo TpEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno nmapamwienenunena. Pemienue 3amay, cBA3aHHBIX C MPUMEHEHHEM
MpaBwI ACUCTBUI ¢ BekTopamu. [IpsiMmoyrosipHasi cuctema KOOpJIMHAT B TPOCTPAHCTBE.
Koopaunats! BexTopa. [Ipocrelimme 3a1auu B KOOpAUHATAX. YTOI MEXAY BEKTOpaMHU.
CkanspHoe NpPOU3BEIACHUE BEKTOPOB. BbIUMCIEHHE YIIOB MEXIy MPSAMBIMA U
m10ckocTsIMU. KOOpIMHATHO-BEKTOPHBIA METO/ MPU PEIICHUH T€OMETPUUECKUX 3a1a4

Tema 3.6. [Ipsimble u IIpodeccnonalbHO OPHMEHTHPOBAHHOE COAep:kKaHHe (comep:KaHHe NPHUKJIATHOTO | 6

TUIOCKOCTH B MOIYJIs1)

MPaKTUYECKHX 3a/1a4ax PacrionoskeHue mpsIMBIX M TUIOCKOCTEW B OKpY’KaroleM Mupe (IpHpoje, UCKYCCTBE,
APXUTEKTYype, TEXHHUKE). PerieHne npakTHKO-OpUuEeHTUPOBAHHBIX 3a/1a4

Tema 3.7. Pemenue 3ana4. Copepxanue yueOHOro MaTepuasa 2

[IpsiMbie U TIOCKOCTH, Pemenne 3a1a4 Ha HAXOXKICHUE TEOMETPUICCKUX BEIMYMH C UCTIOJb30BAaHUEM aIlliapaTta

KOOPJIMHATHI U BEKTOP BEKTOPHOU aJreOpsl
KonTpouabHasi padora 1o pazaeny 3

Pa3nen 4. OcHoBbl TpUroHoMerpun. TpuroHomerpuueckne GQyHKIun 24 OK 01, OK 02,
Tema 4.1. OcHOBHI ConeprkaHue yaeOHOro MaTepuaja 4 OK 03, OK 04,
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TPUTOHOMETPUHU CuHyC, KOCUHYC U TAHT€HC YUCJIOBOT0O apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC OK 05
YUCJIOBOTO  apryMeHTa.  |pUrOHOMETpUYECKas  OKPYKHOCTb,  ONpEIEICHUE
TPUTOHOMETPHUECKHUX (PYHKIIMI YUCIOBOTO apryMeHTa
Tema 4.2. OcHOBHBIE Conepkanue yueOHOro MaTepuasa 6
TPUTOHOMETPUUECKHE [IpeobpazoBaHue TPUTOHOMETPUUECKUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPHUECKUE
TOX/IECTBA dbopMyIIbI
Tema 4.3. Coneprkanne yaeOHOro MaTepuraja 4
Tpuronomerpuueckue Oynkuus. [lepuonuueckue Gpynkiun. Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U
(GYHKIMH, UX CBOWCTBA U rpaduxu
rpaduKu
Tema 4.4. Coneprkanne yaeOHOT0 MaTepuraja 6
Tpuronomerpuueckue Pemienne  TpUroHOMETpUYECKHX  ypaBHeHUU. IIpumepsl  TPUTOHOMETPUYECKHUX
YpaBHEHHUS U HEPABEHCTBA | HEPABEHCTB
Tema 4.5. Ucnons3oBanue IIpodeccnoHanbHO OPHEHTHPOBAHHOE COJAepKaHHe (CoAeprKaHHe NPHKJIAAHOrO | 2
TPUTOHOMETPHUH B MOYJIs1)
npodeccuonanbHoi chepe | TIpoBereHHe MPaKTHYECKUX PACUETOB MO (OPMYJIaM TPUTOHOMETPUH. VICIoap30BaHke
rpadukoB (QYHKIHMA I HMCCIEJOBAHUS TMPOLIECCOB U 3aBHUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PEIICHUH 33]1a4 U3 IPYTUX YUSOHBIX TUCIUIUIMH U peaTbHOU KU3HU
Tema 4.6. Pemienue 3a1au Conepkanue yueOHOro MaTepuasa 2
TPUTOHOMETPUHU Tpuronomerpuueckue GyHKIHUH, TOXISCTBA U YPaBHEHUS
KonTpoabHas padora 1o pazaeny 4
Pa3nen 5. MHOTOrpaHHUKM U TeJia BpallleHUusA 32
Tema 5.1. Muororpannuku | Copepikanue yueOHOro MaTepuana 8
[loHsiTHE MHOTOIpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHMKA, BBIMYKIIBIE U
HEBBIMTYKJIbIE MHOTOIPAHHHUKHU; pa3BEPTKa MHororpanHuka. [lpusma: n-yrosbHas
MpU3Ma; TPAaHU U OCHOBAHUS TIPU3MBI; IPsSMasi U HAKJIIOHHAs TIPU3MBbI; O0KOBasl U TTOJTHASI OK 01, OK 04,
NOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsAMOYrojibHbIA MapalieleNuIe] U €ro OK 06, OK 07
cBoiictBa. [Iupamuzaa: n-yromnpHas nupamuia, rpaHd U OCHOBAaHUE MUPAMHIbI; OOKOBast
U TI0JIHAs MOBEPXHOCTb MUPAMUbI, NMPABUWIbHAS U yCEUEHHAS MUpPaMUid. DJIEMEHThI
NpU3MBbl U UpaMUIbl. BeluncieHne 3JeMeHTOB MHOTOIPaHHUKOB: péOpa, AuaroHai,
VTJIbI
Tema 5.2. IlpaBunbHbIC ConeprkaHue yaeOHOro MaTepuaja 6
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MHOTOrpaHHuku. Ilnomans
MIOBEPXHOCTHU
MHOT'OI'PAaHHUKOB

HpaBI/IJIBHbIe MHOT'OTpaHHUKH: TIOHATUC IMPABHUIILHOIO MHOTI'OT'paHHHKA; IIpaBUJIbHAA
npy3Ma U MpaBWIbHAS MUPaMUAA; MPaBUIbHAS TPEYToJibHAs MUPaMUia U MPaBUIIbHBINA
TeTpa’ip; KyO. IlpeacraBienne o mpaBMIbHBIX MHOTOTPAHHUKAX: OKTA3P, MOJAEKAIP
u uxocadp u ap. Ceyenus npusMel U nupamujsl. [lnomans 60KOBOH MOBEPXHOCTH U
IIOJIHOM TOBEPXHOCTHU MPSIMOW HPHU3MBI, IUIOIIAJb OCHOBAaHUM, TeopemMa O OOKOBOM
HOBEPXHOCTU NpsAMONM mpu3Mbl. [lnmomanes OOKOBOW NOBEPXHOCTHM M IOBEPXHOCTH
NpaBWIBHON NHpaMHIBL, TEOpeMa O IUIOIAAX OOKOBOH MOBEPXHOCTH YCEYEHHOU
OUPaMUJIbI

Tema 5.3. Tena BpanieHus

CopepxaHue yu4eOHOro Marepuaia

[{unuHapuyeckas MOBEPXHOCTb, OOpa3yloUIMe IMIUHIPUYECKOW MOBEPXHOCTH, OCh
WIMHIpUYECKON mnoBepxHocTU. LunuuHzap: ocHoBaHus W OOKOBas IMOBEPXHOCTD,
oOpasyrolass ¥ OCb, IUIOIAAb OOKOBOW M TMOJHOM MoBepxHOCTH. KoHndeckas
MOBEPXHOCTh, 00pa3ylolie KOHUYECKOW MOBEPXHOCTH, OChb U BEPIIMHA KOHUYECKOU
nosepxHocTu. KoHyc: ocHOBaHMe U BeplIMHA, 00pa3yrolas 1 oCh, IUI0IIa 1> O0OKOBOH U
MOJIHOM TMOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pa3ylollMe U BbICOTA, OCHOBAHUS MU
6okoBas noBepxHocThb. Cdepa U map: HEHTp, paJuyc, TMaMeTp, IUIO0IAb TOBEPXHOCTH
cdepsl. B3anmHoe pacmonoxkenne cdepbl U IUIOCKOCTH, KacaTelbHas IMJIOCKOCTh K
chepe, miomans chepbl. M3o0pakeHue Ten BpalleHUs Ha IUIOCKOCTH. Pa3Béprka
LWJIMHIpPA U KOHYca

Tema 5.4. O6beMbl U
IJIOIIA Y TOBEPXHOCTEN
TeN

CozeprkaHue yueOHOro MaTepuaa

[Tonsitue 06 00BEMe Tena B mpoctpaHcTBe. OCHOBHBIE CBOICTBA 00bEMOB Teil. Teopema
00 00BEME MPSIMOYTOJIBLHOTO Mapajuiesenuesia u CIeACTBUA U3 He€. 00beM MUpaMUIbl
u npu3Mbl. O0bEM IIIHHPA, KoHyca. O0bEM 11apa u miomaib cgepsbl. [TonodHbIe Tena
B mpocTtpaHcTBe. COOTHOLIEHHsS MEXIy IUIOUIaJIMU TOBEpXHOCTEH, 00BEMamMu
no100HbIX Ten. CedeHus HUIMHAPA (MapajijiesIbHO U MEePIEeHAUKYJISPHO OCH), CEUEHUS
KOHyca (mapajielibHOe OCHOBAHMIO M INPOXOsIIee yepe3 BEpLIMHY), CEUSHHs MIapa.
MHororpaHHHK, ONMCaHHBIN 0K0JI0 cepsl; cdepa, BHcaHHAS B MHOTOTPaHHUK WU B
TEJIO BpAILICHUS

Tema 5.5. JIBmxkenue B
MIPOCTPAHCTBE.

CeyeHns 1 KOMOMHAIINT
MIPOCTPAHCTBEHHBIX (HUTYP
B PO ECCHOHATBHBIX

IIpogeccnoHa/IbHO OPMEHTHPOBAHHOE COAEpP:KaHUE (Coaep:KaHHe NPHUKJIATHOIO
MOYJIs1)

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKH, MPSMOM, IIOCKOCTH.
DneMeHThl  CUMMETPUM B  MNHpPaMHUJAax, Mapaiielenunenax, MpPaBHIbHBIX
MHororpaHHukax. CHMMeTpusi B TMpPHUPOJAE, aApPXUTEKType, TEXHHUKE, B OBbITY, B
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3agadax

npodeccun. lcmonp3oBaHWE MABIKEHHH B MPOCTPAHCTBE NPU PEHICHWH 3a/ad.
[TocTpoeHue ceueHnii MHOrOrpaHHUKOB U Tel BpauieHus. Meron cienos. KomOunanms
TEJI BpallleHUs] 1 MHOTOTpaHHUKOB. Mcrmonb30BaHue KOMOMHAIIMNA MHOTOTPAaHHUKOB H
TeJI BPALlICHHs B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax

Tema 5.6. Pemenne 3amay. Coneprkanne yaeOHOro MaTepuraja 2
MHoOrorpaHHuKH 4 Tena Brruncnenue BenuuuH (JUIMHA, YTOI, 00bEeM, IUIONMIAAh TOBEPXHOCTH) TEOMETPUUECKUX
BpaleHus buryp, wucmons3ys wu3ydeHHbie Gopmysbl W MeTonbl. IlocTpoeHue cedeHHit
MHOTOTPaHHHKOB METOJIOM CJIE/IOB, BBIIIOJIHEHHE (BBIHOCHBIX) IIIOCKUX YEepTEXeH u3
PUCYHKOB ITPOCTHIX 00BEMHBIX (PUTYp: BHJ CBEPXY, COOKY, CHU3Y
KonTpoabHas pabdora 1o pazaeny 5
Paznea 6. IlpousBoanasi u nepBoodpasHasi pyHKuuu 46
Tema 6.1. MOHOTOHHOCTE Cozeprkanue yueOHOro MaTepuaa 2
1 DKCTPEMYMBI (PYHKITHH. [IpoMeXyTKM MOHOTOHHOCTH (PYHKIIMHU. MakCHUMyMbl M MHHUMYMBI (DYHKITHH.
Touku 3KCcTpeMyma HauGonbIiee 1 HauMeHbllee 3HaYeHUE (PYHKIMU HA TIPOMEKYTKE
Tema 6.2. IlonsaTue CozeprkaHue yaeOHOro MaTepuaa 6
HenpepbIBHOCTH GyHKIMH. | HenpepbiBHble QyHKIHH. METO HHTEPBAIIOB IS PEIICHUS HEPABEHCTB
Meto1 MHTEpBAJIOB
Tema 6.3. [IpousBoanas. Conepkanne yueOHOro MaTepuraa 8
['eomeTpryeckuil u [TponsBonnas ¢yHkuu. ['eomerpuueckuit M (QU3MYECKUI CMBICT TNPOU3BOAHOIA. OK 01. OK 03
(du3ugecKuiit CMbICT [TpousBoaHbIe r1eMeHTapHbIX QyHKINNH. DopMybl HaX0XKIEHUS TPOU3BOAHON CYMMBI, OK 0 4’ OK 0 6,
IIPOU3BOAHOU MPOU3BEICHHUS M YaCTHOTO (PyHKIUH OK 07’ ’
Tema 6.4. MOHOTOHHOCTh Coneprkanne yaeOHOro MaTepuraja 6
¢yukuuu. Toukn [IpumeneHne mNPOM3BOAHOM K UCCIEAOBAaHHIO (YHKUMHA HAa MOHOTOHHOCTh H
SKCTpEeMyMa SKCTPEMYMBI
Tema 6.5. HaubombIee u Coneprkanue yueOHOro MaTepuaa 6
HaWMEHbIIIEe 3HAYCHUS Haxoxxmenne HamOONbIIEro W HAWMEHBIIEro 3HA4YeHHMs (YHKIIMM Ha OTpE3Ke.
byHKIIUN [IpuMenenne NpOU3BOAHON NIl HAXOXKICHMSI HAWIYUIIErO PEHICHUs B MPHUKIATHBIX
3aJ1auax, JUIsl OMPEEICHUs] CKOPOCTH IpoIiecca, 3aaHHOr0 GopMyIIon WIu TpaduKoM
Tema 6.6. Haxoxnenue IIpojeccnonalbHO OPHMEHTHPOBAHHOE COAep:KaHUe (CoAep:KaHUe NPHUKJIAAHOrO | 6

ONTUMAJILHOTO PE3yJIbTaTa
C IOMOIIBIO MPOU3BOIHON

MOIYJIs1)

HpI/IKJ'IaZ[HI)IG 3agadyu, B TOM YHCIIC COOHAJIbHO-O3KOHOMHYCCKOI'O H (1)I/I3I/I‘ICCKOFO
XapakTepa, X pCIICHUC CPCACTBAMU MATCMATHYCCKOI'O aHAJIN3ad
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Tema 6.7. IlepBooOpa3zHas Cozeprkanne yueOHOro MaTepuaa 4

byHKIMHA ITepBooOpasHas. Tabauia mepBooOpa3HbIX

Tema 6.8. ITnomans Cosepkaane yaeOHOT0 MaTepuraja 6

KPUBOJIMHEHHOM Wurerpan, ero reomerpudeckuii U (u3MUECKUid CMBICI. BprumcneHue mMHTErpaia o

Tpaneuuu. Popmyna dopmyne Hetorona-Jleitbnuna

HproTona — JleiOamIa

Tema 6.9. [Ipumenenue Coneprkanne yaeOHOro MaTepuraja 2

MIPOU3BOAHON U Pemenue 3amay Ha TpPUMEHEHHWE TPOM3BOAHOW UM WHTErpana Ui BBIYUCIICHHS

nepBooOpazHoi QyHKITMH (GU3HYECKUX BEJIMYMH U IO IeH
KonTpoabHas padora 1o pazaeny 6

Pa3nen 7. Teopusi BeposiTHOCTEH M CTATUCTHKA 30

Tema 7.1. Ilpencrasienue Copaep:xaHue yu4eOHOro Marepuaia 2

JTAHHBIX [IpencraBieHre AJaHHBIX ¢ TOMOIIbIO TabmuIl U nuarpamMm. CpenHee apudmeruyeckoe,

U omucaTesbHas MeraHa, HanOOJIbIIIee M HAaWMEHBIEEe 3HAYCHHS, pa3Max, JUCIIEPCHUs, CTAaHIAPTHOE

CTaTUCTUKA OTKJIOHCHHE YHCJIOBBIX HA0OPOB

Tema 7.2. Cnyuaiinbie Copaep:xaHue yu4eOHOro MaTepuaia 6

coOpITHs. Oniepauu Haj CrnyualiHple SKCTIEPUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEHTapHbIE COOBITUS

COOBITHSIMH (ucxonpl). BeposiTHOCTH ciydallHOTO COOBITHS. BIM30CTh YacTOTHI W BEPOSTHOCTH
coObiTuii. Ciy4ailHble OMBITHI C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH.
BeposTHOCTH COOBITHI B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHA COOBITHSIMH. OK 02. OK 03
Orneparuy HaJ, COOBITUSMU: TTEpeceYeHue, 00 bEeIUHEHUE, TTPOTUBOIIOIOKHBIC COOBITHS. OK 0 5’ ’
Juarpammbl Oiinepa. @opMyinia CII0KEHHUS BEPOATHOCTEH. YCIOBHAas BEPOSITHOCTD.
YMHO)eHHEe BeposTHOCTel. [lepeBo ciywaitHoro skcrnepumenta. Dopmyiia MOIHOM
BepositHOCTH. HezaBucumbie coObITHSA

Tema 7.3. BeposTHOCTB B IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKaHHe (COAepKAHUE NPHKJIAAHOTO | &

npodeccuoHaNbHBIX MOJLYJIsl)

3a/1a4ax [TepBuunast 0O6paboOTKa CTAaTUCTHUECKHUX AAaHHBIX. ['paduyeckoe WX MpeicTaBlICHUE.
HaxoxneHnne cpeqHux XapaKTepUCTUK, HAOI0MaeMbIX JaHHBIX. OIIEHKa BEPOSTHOCTH
coObITHS B TpopecCHOHANBHON AeSTeNbHOCTH, PEIIeHHe MPOPECCHOHATBHBIX 3a7a4 Ha
BEPOSTHOCTh COOBITHS, TNPUMEHEHHE CTATUCTHYCCKHX METOJOB JUISl PEIICHHUS
npodeccuoHaNbHBIX 3a7a4

Tema 7.4. DieMeHTHI Coneprkanne yaeOHOr0 MaTepuraja 4
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KOMOMHATOPUKHU KombunaTtoproe npasuino ymHoxxenus. [lepecranoBku u hakropuai. Yucio coueTanuii.
Tpeyronpuuk [Tackans. @opmyna 6mnoma HeroToHa

Tema 7.5. Cepun Conepxkanne yaeOHOro MaTepuraa 2

MOCJIEI0BATEIbHBIX bunapHbplif ciy4aiiHBI ONBIT (WUCHBITAaHUE), YCIEX M Heyaada. HesaBucumbie

WCIIBITAaHUI ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTIBITAHUN 0 TIEpBOTro ycrexa. Cepusi He3aBUCUMBIX
vucnbITanuii bepuynnu

Tema 7.6. Cnydaiinbie Coneprkanne yaeOHOro MaTepuraja 6

BEJIMYHMHBI U Cnyualinas BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrpeneieHus.

pacnpeneneHusl. [Ipumepsl pactipenenieHruid, B TOM YHCIIe, TEOMETPUIECKOE 1 OMHOMHUAIBLHOE.

MaremaTuueckoe YucnoBble XapaKTEPUCTUKK CIYYaWHBIX BEJIMYMH: MAaTEMAaTHUYECKOE OKHJIAHME,

0KUJAHUE CITyYalHOU JTUCTIEPCUST M CTaHJAPTHOE OTKJIOHEHHE. [Ipumeppl MpUMEHEHHS MaTeMaTHYEeCKOTO

BEJINYUHBI OXXHMJIaHMS, B TOM 4YHUCJE€ B 3aJadyax W3 MOBCEJHEBHOM KU3HU. MaTemaTudyeckoe
OXHMJIaHWe OWHApHOW CIyYalHOW BEJMYMHBI. MaTeMaTH4ecKoe OXHUIAHHUE CyMMBI
CIy4yalHBIX BEJIMYUH. MaremMaTHueckoe OXUAaHUE U JUCHEPCHUS] T€OMETPUUYECKOTO U
OMHOMHAJIBHOTO pacIpeaeICHNUN

Tema 7.7. 3akoH OOIBIIHX Cojneprkanue yueOHOro MaTepuaa 2

yucein. HenpepbiBHbIE 3aKoH OOJIBIITUX YHCEI U €ro POJIb B HAYKe, MPpUpoAe U o01ecTBe. BeIOOpoUHBINH MeTO

CIIy4alHbIC BEJIMYHUHbI uccienosanuil. [IpuMepsl HeNpephIBHBIX CIIy4alHbIX BeIW4uH. [IoHATHE O TNIOTHOCTH

(pactipenenenusi) pacnpeneneHus. 3ajadu, OPUBOASAIIME K HOpMaJIbHOMY pacrpeneneHuto. [lonarue o

HopmanbHoe HOPMAJILHOM pacnpejieJIeHuu

pacnpenesieHue KonTpoabHasi padoTa 1o TemaM pasaena 7

CamocTosiTenpHas padoTa [ToaroToBka K 3K3aMEeHY 8

IIpomeskyTouHnas arrectanus (JK3amMeH) 6

Bcero: 232
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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

JdomosiHuTe/IbHAS JIUTEPATypa

1. Maremartuka: anrebpa M Hayajla MaTeMaTUYECKOIO aHaiW3a, reoMeTpusi. Anredpa u
Hayasia MatemaTuueckoro ananu3za. 10-11 kmaccel: 0a30BbIi U yriayOnEHHbIN YPOBHU: yUeOHUK /
. A. Anmumos, FO. M. Konsrun, M. B. Tkauésa [u ap.]. — 3-e uzn. — Mocksa: IIpocsemienue,
2021. — 463 c. — ISBN 978-5-09-037071-4. — Tekctr : osnekrtponusii // URL:
https://disk.yandex.ru/i/DosY GDIWKTEd1Q

2. Marematuka: anredpa U Hayaja MaTeMaTHYECKOrO aHajiu3a, reomeTpus. ['eomeTpus:
10-11 knaccsl: 6a30BbIi 1 yriuyOonénubit ypoBau: yueonuk / JI. C. Atanacsu, B. @. byty3os, C.
b. Kagomues [u ap.]. — 7-e u3n. — Mockasa : [Ipocsemenne, 2019. — 287 c. — ISBN 978-5-09-
071730-4. — Tekcr: snextponnsiit // URL: https://disk.yandex.ru/i/co3-GlXgkYjlew

3. Karanbauxos, B. B. Teopust BeposiTHOCTEl U MaTemMaTHuyecKas CTaTHUCTHUKA : yuyeOHOe
nocobue g CIIO / B. B. Katansaukos, }O0. B. Illanaps ; nox penakuuei 1. A. lllecrakoBoii.
— 4-e¢ m3n. — CaparoB, ExarepunOypr : IlpodoOpazoBanme, Ypanbckuii QenepanbHbIil
ynusepcuret, 2024. — 70 c. — ISBN 978-5-4488-0440-3, 978-5-7996-2883-3. — Tekcr :
JJICKTPOHHBIA // DNeKTpoHHBIM pecypc 1mdpoBoil  obpaszoBarenbHor cpeast  CIIO
PROFoGpa3zoBanue : [caiiT]. — URL: https://profspo.ru/books/139623

HNuTepHeT-pecypcnl
https://profspo.ru — DnexkrpoHHo-OnbnMoTeuHas cucreMa OTKpBITHINA KoJule[ k. Maremaruka. -
URL: https://mathematics.ru/
CrnipaBoYHUK o MaTeMaTHUKe TS IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm/
Cpennsis MatemaTrueckasi UHTEpHET - mikona. - URL: http://www.bymath.net/
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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
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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. Ucnosib30BaTh COBPEMEHHbIE CPeCTBA MOUCKA, AaHAJIM3A U HHTEPNPeTAluH
HH(popManuu, U MHPOPMAIMOHHBIE TEXHOJIOTUH /1JIsl BHINOJTHEHHUS 32/1a4
npo¢eccHOHAIBLHOM eI TeJIbHOCTH.
TecToBBIC 3aaHNS
1. Kakoit saBnsiercs GyHkius ¢ rpaguxom y = 3x - 47
a) KBaJpaTUYHON
0) norapudmuyeckoi
B) CTETIEHHOMN
2) IUHeuHoU
. 3HaYEHUSIM YEro paBHbI a0CIHCCHI?
. 3HAUEHUSIM 3aBUCHMOM TTEPEMEHHOMN
. BHAYEHUSIM MHOXECTBA
. BHAYEHUAM apeyMeHmda
. 3HAYEHMSIM HE3aBHCUMOW ITEPEMEHHOMN

. Kakoe HaumeHnbliee 3HaueHue y umeeT QyHKIUA y = sin X?
-1

2
a
b
c
d
3
a
b
c.-2
d. -6
4.25. cos2nk = ...

a. l

b.0

c.-1

5. YeM siBIsieTCS COS X HA €MHUYHOMN OKpY>KHOCTH?

a. OpaAMHATON

b. abcyuccot mouxu

C. UEHTPAJIbHON TOYKOU

d. yriom

6. sin(m/2 + 2mn) = ...

a. l

b. 0

c.-2

d.7

7. UeMy paBeH X B ypaBHeHUH logsx = 0?

a. l

b.0 -

c.2-

d.-1-

8. Ecnu ecTh 1BE psIMble, OHU TMEepeceKatoTcs, TO. . .

CKB03b HUX OyOem npoxooum 00OHa eOUHCMEEHHAs. NIOCKOCMb,
yepe3 HUX OyAeT MPOXOJUTh MHOXKECTBO TIOCKOCTEH;

HUKaKasi INIOCKOCTb Yepe3 HUX HE OyJIeT MPOXOAUTH;

4yepe3 HUX MPOUIYT TOJIBKO TPU MIOCKOCTH.

9. Eciiu peOpo kyba paBHO 3 cM, TO €ro IUIOLIa/ib IOBEPXHOCTU OYET paBHa. .. .
9 cm?;

27 cm?;

54 cm?;

98 cm?.
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10. KakoBa cymma yrnos tpeyrosubnuka? (180)

OK 03. IInanupoBaTh M peajJn30BbIBATh COOCTBEHHOE NMPO(ecCHOHATBbHOE H JINYHOCTHOE
pa3BuTHE, NIPEANPHHUMATEILCKYIO 1eATEJbHOCTh B PO(ecCHOHAIBLHOI cepe,
HCI0/1b30BATh 3HAHNS 110 IPABOBOM M (PMHAHCOBOI rPAMOTHOCTH B PAa3JIMYHbIX

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

b. muoxectBo D

c. MHOJCcecmeo X

d. MHOXECTBO Z

2. Yro sBnsiercs rpadukoM GyHkimu f(x) = x>?

a. napabona

b. kBagpar

c. runepoboiia

d. mpsimast

3.t/6=...

a. 60°

b. 40°

c. 90°

d. 30°

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

a.x#*rk k€ezZ

b.xeR

c.x#mn2+nk, keZ

dx#nk, keZ

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

a.zZ

b. U

c.A

d. N

6.tgx=1

a.x=n/6-2nn,n€ Z

b.x=-3n+mn,ne”Z

cx=n/4d+nmnnel

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 BbIcOoTa Npu3Mbl. OHU paBHBI 5 U 7.
[1nomans G0KOBOI MOBEPXHOCTH PABHA. ..

35;

30;

15;

20.

9. Ecnu mpsimMast WK TUIOCKOCTh HE OyJeT MMETh OOLIMX TOYEK C APYroil mpsMOM iU

IUIOCKOCTBIO, TO 3TH MPSIMbIE UJIH IJIOCKOCTH. . .

napainnenbHule;
NEPIIECHUKYIISIPHBIE;
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HepeceKaroIInecs;
CKPELINBAIOIIUECS.
10. JIro6ast cTOpoHa IPSIMOYTOJIBHOTO MapauIeNIeHUIIE A - 3TO: (HPAMOY2ONbHUK)

OK 04. D¢ dexTHBHO B3aNMOAEHCTBOBATH U PA00TATH B KOJLJICKTHBE H KOMaH/e.
TecToBBIE 3aJaHUS

1. Kakoii 3Hak ucnosb3yercs A1t 0003HaueHus! PyHKIUU?
a. %

b. f

c.D

d. A

2. Yemy paseH yroa 90° no paauanHoi mepe yria?
a.m

b. 3n/4

c. /2

d. n/6

3. Kak no-apyromy MoKHO 3anucarh ypaBHeHue tg x = 07
a. sinx/cosx =10

b.cosx/sinx =0

c.tgx/ctgx=0

d.-sinx=0

4. 31. Kak BbIIAIUT popMyJia CI0KEeHUs?

a. sin(x +y) =sinx cosy + cos x sin y

b.sin(x +y)=tgxsiny+sinxtgy

c.sin(x +y)=sinxctgy-ctgxsiny

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

5. Kakoe u3 ypaBHeHuU# sBIs€TCA KBAAPATHBIM?
1)3x+5=0

)X +4x-3=0

3)2x+3y=7

4)2x-5=10

6. Kakoe u3 ypaBHeHUH sSBIsECTCS TUHEHHBIM?
HNx?-5x+6=0

2)2x+3y=7

3)3x-2=0

Hx2+4x+3=0

7. KortanreHnc yrna - 3710 ...

a. OTHOIIICHUE TUTIOTEHY3bI K MPUIICIKAIIEMY KaTETy

b. omHnowenue npunesxcaweco kamema Kk nPOMUBONEHCAUYEMY

C. OTHOIIICHHUE MMPOTHUBOJICIKAICTO KATETa K TUHTIOTEHY3¢e

d. oTHOIIEHHE TUMOTEHY3bI K TPOTUBOJICKAIIEMY KaTETy

8. M3BecTHa momaae ogHOro ocHoBaHMs npu3Mbl. OHa paBHa 10. M3BecTHa miomans ee
O6okoBoil moBepxHocTH. Ee 3Hauenue 6. MoXHO NTU HAWTH IMIIOMIAAb TMOJHOW MOBEPXHOCTHU
npu3Mbl? Eciii MOXHO, TO 4eMy OHa paBHa?

MOdICHO, 26;

HEJb3S;

MOxHO, 106;

MoxHO, 120.

9. lBa BekTOpa OyAyT paBHBIMHU TOT/Ia, KOT/IA. . .

OHH HAIPABJICHBI B Pa3HbIC CTOPOHBI, UX JJIMHBI OJMHAKOBHI;

OHU HANPABIEHbL 8 0OHY CIOPOHY, UX ONUHbL PABHDL;

OHH COBIAJIAOT;
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OHHU HAIpPAaBIICHBI B Pa3HbIC CTOPOHBI, IJTUHBI HE PABHEI.
10. HaiimuTe 3nauenue X: 2x - 8 = 12. (x = 12)

OK 05. OcymecTBJIsAATh YCTHYIO M NUCBbMEHHYI0 KOMMYHHKALMIO HA TOCY/1apCTBEHHOM
SI3bIKE C Y4eTOM 0CO0eHHOCTel CONMAIBLHOIO U KYJIbTYPHOI0 KOHTEKCTA.
TecToBBIC 3aJaHNS
. Kakast pyHK1MS COOTBETCTBYET YpaBHEHUIO ax + by = ¢?
. KBaJpaTHuHas PyHKITUSI
. CTenieHHast PyHKIHS
. IUHEUHAs QyHKYUs.
. norapudmMudeckas QyHKIUSI
. UeM siBnsieTcst X By = f(X)?
. byHKIIHEH
. MHOKECTBOM
. 3aBUCUMOM MTEPEMEHHOMN
. ap2yMeHmom
. Uto u3 ce0s npeacTaBiIsieT CHHYC TpeyroJbHuKa?
. OTHOIIICHHE TIPUJICIKAIIETO KaTeTa K TUIIOTEHY3¢e
. OTHOILICHHME MPOTHUBOJIEXKAILETO KaTeTa K MpUIIexKaleMy
. OTHOIIICHHE MPUJISKAIIETO KaTeTa K MPOTUBOJICKAIIEMY
. OmMHOWeHUe NPOMUBOeHCaAUe20 Kamema K 2UnomeHy3e
. 24. Kak o603Ha4aeTcs 3HaK MPUHAIICKHOCTH K KAKOMY-JIHOO MHOKECTBY?
>

LO TP DA O T —

o oo W

m

]

. Pemure ypaBnenue: 2(x +2) - 3(x - 1) =5.
a)x=1
0)x =2
B)Xx =3
r)x=4
6. Kakoii Bu1 ypaBHeHUs npejcTaBiseT coboil ypaBHeHUe BUJa ax + b = c¢?
1) Jlunetinoe ypasnenue
2) KBagpaTtHoe ypaBHEHUE
3) PanmonansHOE ypaBHEHUE
4) UppaunoHansHOE ypaBHEHHE
7. B npusMe M3BECTHO 3HAYEHHE IUIOMIAAN OOKOBOW MOBEPXHOCTU MpU3Mbl. OHO paBHO
30. BricoTa paBHa 6, a nepuMeTp OCHOBAHHMS. . .
6;
5’.
180;
90.
8. Ykaxure, Kakoe caMoe MaJeHbKOE YUCIIO pedep MOKET COAEPKAThCS B IpU3Me?
9
6
3
12
9. YUto Takoe BbicOTa KOHYyca?
1) paccmosnue mexncoy epuuHol U OCHOBAHUEM
2) JUTMHA OKPYKHOCTU OCHOBAHHS
3) muiomiaib HOBEPXHOCTU
4) KOTMYECTBO TpaHei

nes o R AR
0
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10. Onpenenure 00beM KBaPaTHON MPU3MBI C OCHOBAaHHEM 3 CM X 3 CM U BBICOTOH 8 CM.
(72 cm?)

OK 06. IIposiBaAATH rpakIaHCKO-NATPHOTHYECKYIO MO3UIUI0, IEMOHCTPUPOBATH
O0CO3HAHHOE NOBeJeHHe HA OCHOBE TPAAUIHOHHBIX POCCHIICKMX AYXOBHO-HPABCTBEHHBIX
LEHHOCTel, B TOM YHCcJle C Y4eTOM rapMOHH3ALMU MEKHAIHOHATBbHBIX U
MEKPeJMTHO3HbIX OTHOIIEHU I, IPUMEHATH CTAHIAPTHI AHTUKOPPYNLUMOHHOTO NOBEACHUS.
TecToBBIC 3aJaHUS
1. DxcTpeMyM - 3710 ...
a. Mepa U3MEPEHHUs yIIIoB
b. maxcumanvHoe unu MUHUMANTbHOE 3HAYEHUE DYHKYUU HA 3A0AHHOM MHOMCECmEe
C. OrpaHUYeHHas QyHKIUS
d. mocTtosiHHAs BeNIUYMHA
2. Kakoe paBeHCTBO OTHOCUTCSA K UeTHON (GyHKIMH Yy = f(X)?
a. f(-x) =-f(x)
b. -f(x) = f(-X)
c. -f(x) = -f(-x)
d f(x) = f(x)
3. Yemy paBeH cos30°?
a.\N3/2
b.
c.l
d.\2/2
4. ®urypa ¢ eAMHUYHBIM PaJNyCOM U IEHTPOM B Hayaje Oceil KOopIuHaT - 3TO ...
a. TPUTOHOMETPUYECKUN MPSAMOYTOIbHUK
b. TpuroHomerpuyueckas nupammuaa
C. mpu2oOHOMempu4ecKull Kpy2
d. TpuroHOMeTpUYECKUIN LUIUHAP
5. BribepuTe npou3BoAHy0 QyHKIMHU y=4x>:
1) 12x3;
2) 12x2;
3) 4x2;
4) 12x.
6. Boibepute obnacte onpeaeneHus pyHkuuu 1g(x—4):
1) [4; +o0);
2) (- 4; +o0);
3) (0; 4);
4) (4; +o);
7. IlokazarenbHast QYHKIMA - ...
a. 970 GyHKIMS BUAa y = a*, rie ocHoBaHue cTeneHu a<0 ma = 1
b. smo ¢ynkyus euoa y = a*, 0e ocnosanue cmenenu a>0u a # 1
c. 910 GyHKIMS BUAa y = a¥, rie ocHoBaHue cTeneHn a0 ma # 1
d. aTo dyHKIMS BUAa y = a*, rie ocHoBaHue crenenu a<0 u a # 1
8. BpicoTa mpu3Mbl HEW3BECTHA, HO W3BECTEH IepuMerp ocHoBaHusa. OH paseH 10.
[Tnomans 6oxoBoii noBepxHocTH paBHa 20. Hen3BecTHBIN 371€MEHT paBeH. ..
2;
55
10
9. 3akoHuuTe npeasiokeHne: MHOroyrojabHUKY B OCHOBAaHUM YCEUEHHON MUPaMUJBbL. . .
- paBHbIE
nooooOHbIe
- CXOXKHeE
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- mo0ObIe
10. Kakoit 00bemM umeet Ky0 co ctopoHoit 5 cm? (125 em?)

OK 07. CoaeiicTBOBATh COXPAHEHHIO OKPYKAIOLIEH Cpelbl, pecypcocOepexeHnIo,
NPUMEHATHh 3HAHUs 00 N3MEHeHUH KJIMMAaTa, IPUHIUIBI 0epeKIUBOro NPpoOM3BO/ACTBA,
3((peKTHBHO 1eHCTBOBATH B YPE3BbIYAHBIX CUTYALIUX.

TectoBble 3ananus

1. Ecniu koaddunmenTs! k ogrHakoBble, TO TpaduKy TMHEHHON QYHKINH ...

a. napannenbHvl

b. mepecekarorcs

C. IEPIEHANUKYJIISIPHbI

d. sBISIOTCS MPOJOHKEHUEM JPYT apyra

2. Yro Takoe MpOMEKYTKH 3HAKOIIOCTOSIHCTBA?

a. Mo MHO#CeCmaa 3HAYeHUll apeyMeHma, npu KOmopwix 3HA4eHUs QyHKYuU A6110mcs
MOJILKO NOJOHCUMETbHBIMU U OMPUYAMENbHbIMU

b. 3T0 MHOXecCTBa 3HAYEHHI apryMeHTa, NMPU KOTOPBIX 3HAUEHUS (PYHKLIMU SBISIOTCS
TOJIBKO IIOJIOKUTEBHBIMU

C. 3TO MHOKECTBa 3HAYEHHUI apryMeHTa, MpU KOTOPBIX 3HAYEHUS (YHKUIUU SIBISIOTCS
TOJIBKO OTPULIATEIbHBIMU

d. 3TO MHO>K€CTBa 3HaYEHUI apryMeHTa, MpU KOTOPBIX 3HAUECHUS (PYHKLIUU SBISAIOTCA U
II0JIOKUTENBHBIMU, U OTPULIATEIILHBIMU

3. Yro sBisgercs rpadukoM GyHKIUHU Y = sin X?

a. CHHYCU3M

b. cunycouoa

C. CUHYC

d. kocunycouga

4. Kakoe Hanbomblee 3HaUYeHNE Y UMeeT (PyHKIUA y = coS X?

a. 1

b.2

c.3

d. 4

5. Ilmomane OokoBoi moBepxHocTu paBHa 30, ocHoBanusi 15. IlomHas tuTOIAAB

MOBEPXHOCTH TMPU3MBL. . .
30;
40;
50;
60.
6. BeiOepute npon3BoaHyI0 GyHKIUN y=6X-11:
1) 6x;
2) 6;
3)11;
4) -5.
7. Kak HaszpiBaercs ¢pyHKIus, 3a0annas popmynoin y =a*, rnea>0,a# 1?
1) kBanpatHasi;
2) norapudmudeckas;
3) TpUrOHOMETPHUYECKAS;
4) noxazamenvHasi.
8. OcHOBaHUE MTPU3MBIL:
CKPEIIUBAIOTCS
napanienbHul U pasHbul
MEPECEKAIOTCS U PaBHBI
CKPEIIMBAIOTCS U PABHBI
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9. Kakoii 06bem umeet ky0 co cTopoHoii 3 cm? (27 em?)
10. Yemy paBeH X B ypaBHeHuu logsx = 3? (64)

35



