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1. MACHOPT ®OHJA OHEHOYHBIX CPEACTB

®oHp oneHOUHBIX cpenctB (manee - @OC) sBnseTCs HEOTHEMIEMON YacThiO paboyeil mpo-
rpammbl gucnumuinabl OY /1. 13 MaTtemaTuka U nipeHa3HaueH Il KOHTPOJISI U OIEHKH 00pa3oBaTesib-
HBIX JOCTH)KCHHUI 00YYaOIINXCsl, OCBOMBIIHUX MPOTPaAMMYy JAHHOW JUCIIUILIHHBL.

[enbto pa3paboTku GOH/IA OLICHOUYHBIX CPEICTB SIBJISETCS YCTAHOBJICHHE COOTBETCTBUSI YPOBHS
MOITOTOBKH 00y4Jaromuxcs TpedoBaHusM (enepanbHbIX TOCYJapCTBEHHBIX 00pa30BaTEIIBHBIX CTaH-
napToB cpenHero obmero oopaszoBanus (ganee - ®I'OC COO) u denepaabHbIX TOCYIAPCTBEHHBIX 00-
pa3oBaTeNbHBIX CTAHAAPTOB cpelHero mpodeccnoHanbHOTro 00pazoBanus (panee - ®I'OC CIIO).

Paboueii nporpammoii mucumiuinael OY/[.13 MatemaTtnka npenycMOTpeHo (OopMHpOBaHKE
KOMIIETEHIIMH U JOCTHKECHHUE PE3YIbTATOB!

OK 01 BeiOupats crioco0s! pemeHus 3aa4d npo(hecCHOHAIBHOM AEATEIbHOCTH PUMEHUTEIb-
HO K Pa3JIM4HbIM KOHTEKCTAM

1) JInYHOCTHBIX:

J1 C(OPMHUPOBAHHOCTh I'PAXKJAHCKON MO3MLUU OOYYarOLIErocsi Kak aKTUBHOI'O U OTBET-
CTBEHHOTO 4JIEHa POCCUIICKOTO O0IIECTBa;

JI2. npuHATHE TPAAMLMOHHBIX HAIMOHAIBHBIX, OOIIEYETOBEYECKMX TI'YMaHMCTHYECKUX U
J€MOKPAaTU4YECKUX LIEHHOCTEH;

J3 YMEHHE B3aUMOJECHCTBOBATH C COLMAJIbHBIMA HHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKLIMSAMU M Ha3HAUEHUEM;

JI4  oco3HaHME TMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOIO OYyAYIIETO;

JI5 TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYIOT00UE;

JI6 TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJOTHYECKONW U COLMAIIbHOW HAIIPABJIECHHO-
CTH, CIIOCOOHOCTh MHUIIUMPOBATH, IJIAHUPOBATH M CAMOCTOSATENIBHO BBIIOIHATH TaKyIO JESTEIbHOCTD;

JI7  wuHTepec K pa3Nu4HbIM cdepam MpodhecCHOHATBFHON NeATebHOCTH, YMEHHE COBEPIIAThH
OCO3HaHHBIHM BBIOOP OyayiIeil npodeccuu u peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

JI8  TrOTOBHOCTH M CIIOCOOHOCTH K OOpAa30BaHMIO M CAMOOOPA30BAHMIO HA MPOTSHKEHUU BCEH
KHU3HU;

JI9 c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pas3-
BUTHS HAYKU U OOIECTBEHHOM NMPaKTHKH, OCHOBAHHOI'O Ha JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO 0CO-
3HAHUIO CBOETr0 MECTA B MOJIUKYJIbTYPHOM MUDE;

JI10  oco3HaHME LEHHOCTU HAyYHOU JIEATENBHOCTH, TOTOBHOCTD OCYILECTBIISITh IPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACSITENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

2) MeranpeaMeTHBbIX:

MI - cnocoOGHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIIEHMSI PaKTUYe-
CKHUX 3a/1a4, IPUMEHEHUIO PA3JINYHBIX METOA0B MTO3HAHUS;

M2 - (¢dopmupoBaHHE HAyYHOTO TUIA MBIIUICHUS, BIaJCHUE HAyYHOW TEPMUHOJIOTUEN, KITIO-
YEBBIMU NOHATUSMH U METOJAMU;

M3 - aHanM3MpOBaTh MOJYYEHHBIE B XOJI€ PELIECHUS 33a]a4l pPe3ybTaThl, KpUTHUECKU OLEHU-
BaTh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

M4 - pa3pabaTbiBaTh IJIaH PEIICHUs MPOOJIIEMbI C YUETOM aHaJU3a UMEIOUINXCS MaTepuaib-
HBIX ¥ HEMAaTE€PUAIIbHBIX PECYPCOB;

MS5 - ocymecTBIATh IieJIeHANPaBICHHBIM MOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUS B
podecCHOHANBEHYIO Cpey;

M6 - KOOpAMHHMPOBATH M BBHINOJHITH padOTy B yCIOBHUSX pealbHOr0, BUPTYaIbHOIO U KOM-
OMHUPOBAHHOTO B3aUMOJICHCTBUS;

M7 - ocyiecTBIsATh MO3UTUBHOE CTPATETHUECKOE MOBEIEHUE B PA3IMUHBIX CUTyalUsIX, MPO-
SBIISITH TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIUATHBHBIM.

MS8 - caMOCTOSITETFHO OCYIIECTBIISATH MTO3HABATEIbHYIO JESATEbHOCTD, BBISIBISTH TPOOIJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/la4M B 00pa30BaTEIbHOM NESATEIBHOCTH U JKU3HEHHBIX
CUTYaIUsIX;

M9 - camMOCTOATENBHO COCTABIATH IUIAH PEIIEHUs MPOOIEMBl C YUETOM HUMEIOIIUXCS pecyp-
COB, COOCTBEHHBIX BO3MOXKHOCTEH U MPeOUTEHU;

MI10 - naBaTh OLIEHKY HOBBIM CUTYalUsIM;



MI1 - pacmupsTh paMK{ y4eOHOTO ITPEeIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUIH;

M12 - nenaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a pellie-
HHUE;

M13 - oueHuBaTh NIPUOOPETEHHBIN OMBIT;

M14 - naBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTb, OLICHUBATDH
COOTBETCTBHUE PE3YJITATOB LIEIISM;

M15 - BnameTh HaBbIKAMHU IO3HABATENBbHON peQUIEKCHH KaK OCO3HAHUSI COBEpIIAeMbIX AeH-
CTBUI U MBICJIIUTEIBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;

M16 - ymeTh oLleHMBaTh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHHKEHHUIO;

M17 - chopMUPOBAHHOCTH CAMOPETyJIMPOBAHMS, BKIFOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE NPU-
HUMAaTh OTBETCTBEHHOCTH 32 CBOE MOBEJICHHE, CIIOCOOHOCThH aIalTUPOBATHCSA K SMOLMOHAIBHBIM H3-
MEHEHHUSM U NPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

MI18 - yMmeHue npUHMMATh MOTUBBI U apryMEHTbI IPYIHX JIIOJAEH IpU aHAJIM3€ PE3yIbTaToB
NesTeNbHOCTH;

M19 - ymeHue npu3HaBaTh CBOE IIPABO U MPABO APYTUX JIOAEH Ha OIINOKY;

M20 - ymeHue pa3BUBaTh CIIOCOOHOCTb NIOHUMATh MUP € IIO3HULIUHU IPYTOT0 YeJI0BEKa.

3) IlpeameTHBIX:

IT1 BJIaJICHHE METO/IaMH JI0Ka3aTeNlbCTB, AITOPUTMAMU peIleHHs 3a1a4; yMeHue Gopmyiu-
poBaTh ONpeAeIeHHs, aKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH JOKA3aTEIbHbBIE PacCyKICHUS
B XOJI€ pELIeHUs 3a/]a4;

[12  yMmeHue omepupoBaTh MOHATHAMHU: CTEIICHb YWCIIA, JIOTapH(M YHCIIa; YMEHHE BBITIOJ-
HATh BBIYMCIICHUE 3HAUYEHUI U IpeoOpa30BaHus BBIPAKEHUN CO CTENEHAMH U Jorapupmamu, npeodpa-
30BaHUs APOOHO-PALlMOHAIILHBIX BbIPAKEHUI;

I13  ymeHue onepupoBaTh HMOHATHSAMM: pallMOHAJIbHbIC, UPPALMOHAIbHBIE, [T0KA3aTeNIbHBIE,
CTENEHHbIE, Jorapu(pMHUUecKrue, TPUTOHOMETPUYECKUE YPABHEHMSI U HEPABEHCTBA, UX CUCTEMBI;

[14  ymeHue omepupoBaTh HOHATUAMM: (YHKLMS, HENpepblBHAs (DyHKIUS, IPOM3BOJHAs,
nepBooOpasHasi, ONpeesICHHBI MHTErPAl; YMEHHUE HAXOIUTh IIPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIIHH,
UCMOJb3Yysl CHPAaBOYHBbIE MaTepHUallbl; MCCIENOBATh B MPOCTEHINMX CiydasX (YHKIUM Ha MOHOTOH-
HOCTB, HAXOJIUTh HAHOOJBIINE U HAMMEHBIINE 3HAYCHHUS (PYHKIUI; CTPOUTH rpa)uKi MHOTOUJICHOB C
MCIOJIb30BaHUEM allapara MaTeMaTHUECKOro aHaIN3a; MPUMEHATh NPOU3BOJHYIO NP PEIIEHUHU 3a-
Jla4d Ha JIBM)KEHUE; pellaTh NPaKTUKO-OpPUEHTHPOBAHHBIE 33/1a4l HAa HauOOJbIINE U HAaUMEHbIINE 3Ha-
YEHMsI, HA HaX0XJIEHUE IIyTH, CKOPOCTH U YCKOPEHHMS;

I[I5S  yMmeHue omepupoBaTh MOHATUSAMU: pallMOHaNbHAs (YHKIIMS, TOKa3aTelbHas (QYyHKINS,
creneHHast GyHKIM, JorapudpmMuueckas GyHKIMSA, TPUTOHOMETpHUecKue (PpyHKIMH, oOpaTHbIE QyHK-
L[MU; YMEHHUE CTPOUTH IpapUKU U3yUYEHHBIX (PYHKLNN, UCTIOIB30BaTh I'paMKU MPU U3YYEHUHU TMpOLieC-
COB U 3aBHCHMOCTEH, MPU PELICeHNH 3aJa4 U3 IPYIuX y4yeOHBIX MPEIMETOB U 3ajay U3 pealbHON KH3-
HU; BbIpaxaTb (pOopMyIamMH 3aBUCUMOCTH MEX1y BEJINUYUHAMM;

[16  ymeHue pemaTb TEKCTOBbIE 33Ja4M PAa3HBIX THIIOB (B TOM YHCJE Ha MPOLEHTHI, JOJIU U
4yacTH, Ha JIBUKEHUE, paboTy, CTOMMOCTh TOBApOB U YCIyT, HAJIOTH, 3a7ja4i U3 00JACTH YIpaBJIEHUS
JIMYHBIMU U CEMEHHBIMH (PMHAHCAMM); COCTABIATH BhIPAKEHUs, YPABHEHUS, HEPABEHCTBA U UX CHCTe-
MBI 110 YCJIOBHIO 33/1a4H, UCCJEI0BaTh MOJIYyYEHHOE PEIEHHE U OIEHUBATh MPaBIOINOJA00HOCTh pe-
3yJIbTATOB;

I17  ymeHue onepupoBaTh NOHATUSIMHU: CpeHEE apU(PMETUUECKOE, MeInaHa, HauboJbIlIee U
HaMMEHbIIIee 3HAUYEHUS, pa3Max, JUCIEPCUs, CTaHJAapTHOE OTKJIOHEHHWE YUCIOBOrO Habopa; yMEHue
U3BJIEKAaTh, HHTEPIPETUPOBATh MH(POPMAIUIO, IPEACTABICHHYIO B Ta0IuIaxX, Ha AMarpaMMax, rpadu-
Kax, OTPaKaloIIyI0 CBOIMCTBA pealbHbIX MPOLIECCOB U SBJICHUH; NMPEACTABIATh MH()OPMAIHIO C TIOMO-
1IbI0 TaOJIHI] U AMArpaMM; UCCIIEI0BaTh CTATUCTUYECKHE JaHHbIE, B TOM YHCJIE ¢ IPUMEHEHUEM TIpa-
(uUecKux METOJ0B U DJEKTPOHHBIX CPE/ICTB;

I18 YMEHHE ONEepUPOBATh MOHATHUSAMU: CIy4alHBIM OMBIT M ciyyailHOoe cOObITHE, BEpOAT-
HOCTB CIIy4aifHOrO COOBITHS; YMEHHE BBIYUCIIATH BEPOSATHOCTh C UCIOJIb30BaHUEM IpaUuecKux Me-
TO/IOB; MPHUMEHATh (QOPMYJIbl CIOKEHUS M YMHOXKEHHS BEpOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
(bopMyIbl IPU pelIeHUH 3a/1a4; OLEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; 3HAKOMCTBO CO CIIy4aii-
HbIMH BEJIMYMHAMU; YMEHHE IPUBOJUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B MPUPOJAHBIX
1 OOILECTBEHHBIX SIBICHUSIX;



I19  ymeHume onepupoBaTh MOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb, IPOCTPAHCTBO, ABYTPAH-
HBIN yTroJI, CKPELIUBAIOLIUECS MIPSAMBIE, NapAIUICIIBHOCTh U MEPIEHAUKYIAPHOCT IPSIMBIX U INIOCKO-
CTEH, YroJI MEXAY IPAMBIMH, YTOJI MEXKY NPSAMOM U INIOCKOCTBIO, YTOJI MEXAY IUNIOCKOCTSIMH, PacCTO-
SIHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSTHUE MEXAY NPSAMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTIMU; YMe-
HUE UCIIOJIb30BaTh IPU PELICHUHU 3a/1a4 U3yUYEeHHbIe (DAKThI U TEOPEMBI INIAHUMETPUU; YMEHUE OLIEH -
BaTh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

I110 ymeHue onepupoBaTh MOHITUAMHU: MHOTOTPAHHUK, CEUEHHE MHOTOTpPaHHUKA, KyO, ma-
paJuienenuIes, npusMa, nupamMuaa, Gurypa u moBepxXHOCTh BpaLlleHHs, HWIMHAP, KOHYC, map, chepa,
ceueHHs (pUrypsl BpalleHus, IOCKOCTb, Kacarolasics cepsl, UINHAPA, KOHyca, IUIO0IIab TOBEpX-
HOCTH MHMpaMM/JIbl, IPU3MBbI, KOHYCa, LMIMHJIPA, IUIOMAab chepbl, 00beM KyOa, IpsSMOYroiIbHOIO Ma-
paJutenenuIeaa, TUpaMuIbl, MPU3MbI, HUIHHIPA, KOHYCA, IIapa; YMEHHE U300pakaTh MHOTOT DAHHUKH
U [TOBEPXHOCTH BPALICHUS, UX CEYEHHs OT PYKH, C IIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOH-
HBIX CPEJCTB; YMEHUE PACIIO3HABATh CHMMETPHUIO B IIPOCTPAHCTBE; YMEHUE PACIIO3HABATD IIPABUIIbHBIE
MHOTOTPaHHUKU;

[111 ymeHue omepupoBaTh MOHSATHAMH: JBH)KEHHE B MPOCTPAHCTBE, MOJO00HBIE (UTYpHI B
IIPOCTPAHCTBE; UCIOJIb30BAaTh OTHOLIEHHE IUIOIAAeH NOBEPXHOCTEH U 00BbEMOB MOIOOHBIX (GUTyp IpU
pelieHny 3a1ay;

[112 ymeHue BBIYMCIATH T€OMETPUUYECKHE BEIMUYMHBI (AJIMHA, Yroj, IJIoaab, 00beM, II0-
I1a]1b TIOBEPXHOCTH ), HCIIONB3YSI U3Y4YEeHHBIE ()OPMYIIBI K METOBI;

IT13  ymeHue onepupoBaTh NOHATUSAMU: MPSMOYIOJbHAs CHUCTEMa KOOPAMHAT, KOOPIMHATHI
TOYKHU, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAIPHOE MIPOU3BEICHUE, YTOJ MEXIY BEKTOPAMH, CyMMa BEK-
TOPOB, MPOU3BEJICHUE BEKTOPA HA YUCIIO; HAXOIUTh C MIOMOIIbIO U3yYEHHBIX (POPMYIT KOOPIUHATHI Ce-
pEeauHBI OTPE3Ka, pACCTOSIHUE MEXAY ABYMS TOUKAMU;

[114 ymeHue BbIOMpaTh MOAXOAALIMM HM3YYEHHBIH METOJ JAJs peIleHMs 3a]aud, paclo3Ha-
BaTh MaTeMaTu4yeckue (hakThl 1 MATEMAaTHYECKUE MOJICITH B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; YMEHUE NPUBOAUTH IIPUMEPHI MaTEMaTHUYECKUX OTKPBITHM POCCUICKON U MUPOBOM Mare-
MAaTUYECKOW HAYKHU.

IT15 ymeHue onepupoBaTh IMOHATUSAMU: ONPEAEICHUE, AKCHOMA, TEOPEMA, CIEICTBUE, CBOM-
CTBO, MPU3HAK, JI0KA3aTeIbCTBO, PABHOCWIbHBIE (POPMYIUPOBKU; yMEHUE POPMYINPOBATH OOpATHOE H
IIPOTUBOIOJIOKHOE YTBEPKIACHHUE, IPUBOJUTE NIPUMEPHl U KOHTPIPUMEPBI, UCIIOJIB30BAaTh METOJ Ma-
TEMAaTHUYECKOW MHIYKIUU; TPOBOJNUTH JOKA3aTEIbHBIE PACCYKICHUS NIPU PEIICHUH 3a7a4, OLICHUBATh
JIOTUYECKYIO MPABUIIBHOCTD PACCYKICHUN;

[116 yMmeHue onepupoBaTh MOHATUSIMU: MHOXECTBO, TOAMHOMXECTBO, ONIEPALIUN HAJl MHOXe-
CTBaMH; YMEHHUE HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis ONKMCAHUS pealbHBIX MPO-
LIECCOB U SIBJIEHUH U NPH PEIICHUH 3aJ1a4, B TOM YUCIIE U3 IPYTUX y4EOHBIX PEAMETOB;

[117 ymeHue onepupoBaTh MOHATUSAMU: Ipad, CBA3HBINA Tpad, AepeBo, UK, rpad Ha MmiIoc-
KOCTH; YMEHHUE 33JaBaThb M OMMCHIBATh Ipadbl pa3iIMuHBIMHM CIIOCOOAMH; MCIONb30BaTh rpadsl mpu
peLIeHUY 3a/1ay;

[T118 ymeHue cBOOOJHO ONEPUPOBATH MOHATHAMH: COUETAaHUE, IEPECTAHOBKA, YUCIIO COYETa-
HUM, 4nCII0 nepecTaHoBOK; OMHOM HpbloTOHA; yMeHue MPpUMEHSATh KOMOWHATOPHbIE (DaKThl U PACCYXK-
JEHUs JUIsl peleHus 3a/1a4;

IT19 ymeHue onepupoBaTh NOHITHSIMM: HATypaIbHOE YHMCIIO, LIEJIO€ YHUCIIO, OCTATOK 110 MO-
JyJIF0, PALIMOHAIIBHOE YNCII0, UPPALMOHAIBHOE YUCIIO, MHOYKECTBA HATYpabHBIX, LIEJIBIX, PALIMOHATb-
HBIX, IGHCTBUTEIBHBIX YHCEN; YMEHUE UCIOIb30BaTh MPU3HAKU JI€TMMOCTH, HAUMEHBIIUN OOLIHii J1e-
JUTENb U HaUMEHblee o0Iee KpaTHoe, anropuT™ EBKinMaa npu pemeHuu 3a1ad; 3HaKOMCTBO € pas-
JINYHBIMU MO3ULMOHHBIMA CUCTEMAMU CUUCIICHUS;

[120 ymeHue cBOOOJIHO ONEpPUPOBATH MOHATUSMHU: CTENEHb C IIEJIBIM ITOKa3aTeleM, KOpEeHb
HaTypaJbHON CTENEHH, CTENEeHb C PAllMOHAILHBIM IOKa3aTeleM, CTEeNEeHb C JeHCTBUTENBHBIM (Bellle-
CTBEHHBIM) MOKa3aTelseM, JIorapuM dncia, CHHYC, KOCUHYC U TAHT'€HC TPOU3BOJIBHOTO YHCIIA;

[121 ymeHue onepupoBaTh MOHATUSMHU: TOXKAECTBO, TOKIECCTBEHHOE MTpeodpa3oBaHue, ypas-
HEHHE, HEPaBEHCTBO, CUCTEMa YPaBHEHHWI W HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUM, HEPABEHCTB U
CHCTEM, palMOHaJbHbIE, UPPALlMOHANIbHBIC, TTOKA3aTeNIbHbIE, CTENCHHbIE, JOrapu(pMHUUECKUE, TPUTO-
HOMETPUYECKUE YPABHEHUS, HEPABEHCTBA U CUCTEMBbI; YMEHUE PEIIATh YPABHEHUS, HEPABEHCTBA U CH-
CTEMBI C IIOMOLIBIO PA3JIMYHBIX IIPUEMOB; PEILATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPOM;



IPUMEHATh YPaBHEHHsI, HEPABEHCTBA, UX CUCTEMBbI JJIs PEIIEHUs MaTeMaTHYECKUX 3a/ad U 3ajad u3
pa3nuyHbIX 001acTel HAYKH U peaIbHOM KU3HH;

[122 ymenue cBOOOTHO OMEpHPOBATH MOHATHAMU: Tpabuk (GyHKIHH, oOpaTHas (QYHKIIHS,
KoMMOo3ulusl GyHKUUH, JIMHEHHAs QyHKIMS, KBagpaTuyHas (yHKIHs, CTENeHHas (QYHKIUS C LENbIM
1okaszaresaeM, TPUrOHOMETpHUecKue (YyHKIMH, OOpaTHble TPUTOHOMETpUYEcKHe (DYHKIMH, MOKa3a-
TeNbHas U JorapudmMuieckas QyHKIUU; YMEHUE CTPOUTDH rpaduku (GyHKUIUH, BBIOIHATE Ipeodpa3o-
BaHHS TpadUKOB (YHKIIHIA,

YMEHHUE HUCIOJIB30BaTh IpaduKu PYHKIUHN U1 U3y4eHHs IPOIECCOB U 3aBUCHMOCTEN TpHU pe-
LIEHUH 33Ja4 U3 JPyrux y4eOHbIX IPEAMETOB U U3 pPealbHOM JKHU3HU; BBIPAXaTh (GOPMYyJIaMU 3aBUCH-
MOCTHU MEX1Y BeJIMUNHAMU;

yMeHHE CBOOOJHO ONEPHPOBATH MOHATHAMHU: YETHOCTh (DYHKIMHU, MEPUOIUYHOCTD (YHKIIUH,
OrPaHUYEHHOCTh (YHKLUH, MOHOTOHHOCTb (YHKIMH, 3KCTpeMyM (YHKIMM, HauOosbliee U
HaMMEHbIIee 3HAaYeHUsI PYHKIIMU HAa IPOMEKYTKE; yMEHHUE IMPOBOIUTH HCCIEI0BaHNE (QYHKIINY;

YMEHHUE UCII0JIb30BaTh CBOWCTBA U TpapUKu GYHKUMH AJIs pEeLIeHNs ypaBHEHHM, HEPaBEHCTB U
3a/a4 ¢ mapameTpaMu; u300pakaTh Ha KOOPIWHATHOW IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHH,
HEPaBEHCTB U UX CUCTEM;

[123 ymeHue cBOOOJHO OINEPHPOBATH MOHATHSIMHE: IOCICIOBATEIBHOCTD, apu(pMeTHIeCKast
nporpeccusi, reoMeTpudeckasl rnporpeccus, 0OECKOHEYHO YObIBarolllasi reoMeTpudecKas MpOorpeccus;
YMEHHE 33/1aBaTh IMOCIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOILIBIO PEKYPPEHTHBIX (OPMYIT;

[124 ymeHue omnepupoBaTh MOHATHSIMU: HENPEPHIBHOCTh (PYHKIMHU, aCUMIITOTHI Tpaduxa
¢GbyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAS (YHKIIUH, TEOMETPUICCKUN U (DPU3UUYECKHI CMBICT TPOH3-
BOJIHOM, IepBOOOpa3Hasi, ONpeesIeHHbI UHTErpall; yMEHUE HAXOIUTh ACUMITOTHI I'paduka QyHKIMH;
YMEHHUE BBIYHCISATH MPOU3BOAHBIE CYMMBI, TIPOU3BEACHUS, YACTHOTO U KOMITO3UINH (DYHKIIHIA, HaX O-
IUTh ypaBHEHUE KacaTelbHOH K rpaduky GyHKIUY;

YMEHHUE HCIOJIB30BaTh IMPOU3BOIHYIO /ISl UCCIIE0BaHUS (DYHKIUH, 1T HAXOXKICHHS HAMITy4-
IIEro pelleHus B MPUKIAAHBIX, B TOM YHCJIE COLUATIbHO-9KOHOMUUYECKUX U (PU3UUECKUX 3a/]a4ax, s
OTIpeJIeIIEHUs] CKOPOCTH M YCKOPEHHS; HAXOAUTh IJIOMIATH U 00BbEMbI (PUTYp C MOMOIIBIO WHTETpaa;
IPUBOAUTH MPUMEPBHl MATEMaTUYECKOI0 MOAEIUPOBAHMS C MOMOIIbIO JU(QepeHInanbHbIX ypaBHe-
HUM;

[125 ymeHue omepupoBaTh MOHATHAMM: KOMILJIEKCHOE YMCIIO, CONPSKEHHBbIE KOMIUJIEKCHbIE
quciia, MOAY/Ib U apryMEHT KOMIUIEKCHOTO Yncia, popMa 3alMCH KOMIUIEKCHBIX Yucell (reoMeTpuye-
CKasi, TPUTOHOMETpHYECKass U ainredpandeckas); yMeTb MPOU3BOIUTH apH(MeTHUecKue ACUCTBUS C
KOMIUIEKCHBIMHU YHCJIaAMU; TIPUBOIUTH MPAMEPHI HCIIOJIb30BAaHHS KOMIUIEKCHBIX YHCEIT;

[126 ymeHue CBOOOJHO OINEPUPOBATH MOHATHAMM: CpegHee apudmeTHueckoe, MeauaHa,
HanOoJbIlIee ¥ HAaMMEHBIIIee 3HAYCHHSI, pa3Max, AUCIEPCHs, CTAHJAPTHOE OTKIOHEHHE JIJIsl OTIMCAHUS
YHCIIOBBIX JAHHBIX; YMEHUE UCCIIEI0BaTh CTATUCTUYECKHE JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM Ipa-
(UYeCKUX METONIOB M DJIEKTPOHHBIX CPEACTB; rpa)iueCKH HUCCIIEI0BAaTh COBMECTHBIC HAOIIOJICHHS C
MOMOIIBIO JMarpaMM paccenBaHUs U JIMHEHHON perpeccuu;

[127 yMeHue HaXOAWUThb BEPOATHOCTU COOBITUH C MCIIOJIB30BAaHHEM I'padUUECKUX METOJIOB;
IPUMEHSATH JJIS pelieHus 3a7a4d (GOpMyJIIbl CIIOKEHHUS M YMHOKEHUSI BEPOATHOCTEH, GopMyIly NOTHOMH
BEPOATHOCTH, popMmyny bepHymiu, koMOMHaTOpHbBIE (HAaKTHl U POPMYJIbI; OLIEHUBATH BEPOSITHOCTH pe-
aJIbHBIX COOBITHI; YMEHHME ONEepUpOBaTh MOHATUAMU: CllyyaiiHas BETUYMHA, paclpesielieHue BeposT-
HOCTEH, MaTeMaTH4YeCKOe OXHJIAHWE, AUCIIEPCUsI U CTaHIAPTHOE OTKJIOHEHHE CIyYallHOW BEIHMYUHBI,
(GyHKIMHU pacripe/leieHus U IUIOTHOCTH paBHOMEPHOTO0, MIOKA3aTeIbHOTO U HOPMAJIbHOTO pacipesesne-
HUW; YMEHHE UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACIIPEACICHU Ul PEIICHUs 3a/1a4; 3HAKOMCTBO C
MOHATUSMH: 3aKOH OOJIBIINX YHCEN, METOAb!I BEIOOPOUYHBIX HCCIEIOBAHUN; YMEHUE NMPUBOAUTH MPH-
MEpHI MTPOSIBIICHUS 3aKOHA OOJIBIINX YHCENT B TPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUIX;

[128 ymenue cBOOOIHO ONEPUPOBATH MOHATHUSMHU: TOUYKA, MpsIMasi, MIJIOCKOCTb, NMPOCTPAH-
CTBO, OTPE30K, JIyY, IJIOCKHUI yroJi, IBYrpaHHBIA yroj, TPEXIPaHHBIN yroii, nepeceKaroluecs, napai-
JIeNbHBIE M CKPEIMBAIOIINECS MPsAMbIE, MAapaUIeIbHOCTh U MEPHEHIUKYISPHOCTh MPSMBIX U TUIOCKO-
CTEH, YroJI MEXy MPSIMBIMH, YTOJI MEKIY MPSIMOU U TUIOCKOCTBIO, YTOJI MEXY TUIOCKOCTSIMHU; YMEHHE
UCIOJIb30BATh MPH PEIICHUU 33734 U3y4YeHHbIE (PAKThl U TEOPEMBI IUIAHUMETPHH; YMEHHUE OLICHUBATh
pa3Mepsl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHHE ONEPUPOBAThH TOHSATHSIMA: MHOTOTPAaHHHK, CEYCHUE
MHOT'OI'paHHHKA, TPaBUIIbHBI MHOTOIPaHHUK, IPU3Ma, TUpaMuIa, GUrypa 1 MOBEPXHOCTh BPAILICHUS,
UWIMH]P, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUs KOHYca M LWIMH/pA, NapauleIbHble



OCH WJIM OCHOBaHWIO, CEYEHHUE IIapa, MJIOCKOCTb, Kacaromascs chepsl, LIUIMHIPA, KOHYCa; YMEHHUE
CTPOUTH CEYEHHE MHOTOTPAHHUKA, U300pakaTh MHOTOTPAHHUKHU, (PUTYPHI U TOBEPXHOCTH BpAICHUS,
UX CEYEHHs, B TOM UYHUCIIE C IOMOIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE MPUMEHATh CBOICTBA TeOMET-
puuYecKuX (Uryp, CaMOCTOSTEIBHO (POPMYIUPOBATH ONMPEACICHUS U3ydaeMbIX (UTyp, BBIIBUTATH TH-
IIOTE3bI O CBOMCTBAX M MPH3HAKaX F€OMETPUUECKUX (Uryp, 0OOCHOBBIBATh WJIM ONPOBEPraTh UX; yMe-
HUE MPOBOJIUTH KiAacCH(PUKaNuio (GUTYp MO pa3IMyHbIM MPU3HAKAM, BBIOIHATH HEOOXOIMMBIE 10-
HOJTHUTEJbHBIE TIOCTPOCHMS,;

[129 ymenue cBOOOIHO ONEPUPOBATH MOHATUAMU: IIOMAAL (GUTYPBI, 00beM (QUTypHI, BETHU-
YMHA yIJ1a, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSIHME MEXY MPSAMBIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH, IUIOIIAJb c(hepbl, IJIOMAAb MMOBEPXHOCTH MUPAMUMIBI, MPU3MbI, KOHYCa, LUWIMHJIPA,
o0beM Ky0a, IPSMOYTOJIBHOTO HapajuieNienunena, TUpaMUabl, TPU3MbL, HUIMHIAPA, KOHYCA, IIapa;
YMEHHUE HaXOUTh OTHOILIEHHE 00BEMOB OJJOOHBIX (HUTYD;

I130 ymeHue cBOOOJHO OMEPUPOBATH MOHATUSAMU: JABMXKCHHUE, TApAJUICIbHBIN IEPEHOC, CUM-
METpHs Ha IUIOCKOCTU U B IPOCTPAHCTBE, ITOBOPOT, IpeoOpa3oBaHue MOJ00Ms, MOA00HbBIE (UTYDHI;
YMEHHUE paclo3HaBaTh paBHbIC U MOJ00HBIE (DUTYPHI, B TOM YHCIIE B IPUPOJE, UCKYCCTBE, apXUTEKTY-
pe; YMEHHUE HUCIOJIb30BaTh NT€OMETPUYECKHE OTHOLIEHUS, HAXOAUTh T€OMETPUYECKUE BEIUUUHBI (11U~
Ha, yroJl, IIouia/ib, 00beM) IIPHU PELICHUH 3aa4 U3 JPYTUX YUYE€OHBIX NPEAMETOB U U3 PEATIbHOM K13~
HU;

I131 ymeHue cBOOOAHO ONEPUPOBATH MOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPJUHAT, BEK-
TOp, KOOPJIAUHATHI TOUKH, KOOPIAUHATHI BEKTOPa, CyMMa BEKTOPOB, IIPOU3BEJCHNE BEKTOpa HA YHCIIO,
pasiokeHue BEKTopa Mo 0a3ucy, CKaIIpHOE MPOU3BEACHUE, BEKTOPHOE MPOM3BEACHUE, YTOI MEXKIY
BEKTOpaMH; YMEHHUE HCIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIN METOH AJIs PELICHUs reoMeTpuye-
CKHX 3a/1a4 U 3aJ1a4 JpYruX y4yeOHbIX MPEJIMETOB; ONEPUPOBATh MOHATUAMU: MaTpula 2 X 2 u 3 x 3,
OIpeIeJINTENIb MAaTPULIbl, FEOMETPUUECKUIN CMBICIT OIIPEIEIINTENS;

[132 yMeHue MoJenupoBaTh peaylbHblE CUTYallMH Ha S3bIKE MAaTEMaTHKHU; COCTaBJISATh BbIpa-
KEHUs, YpAaBHEHMsI, HEPABEHCTBA U MX CHUCTEMBI 10 YCIIOBHIO 33JauH, UCCIIEA0BaTh IOCTPOCHHbIE MO-
JIeJId C MCIOJIb30BaHUEM ammapara ajreOppl, HHTEPIPETUPOBAThH MOIYUEHHBIN Pe3ybTaT; CTPOUTH Ma-
TEMaTUYEeCKHE MOJIENIH C TOMOIIBIO T€OMETPUUYECKUX TOHATHH U BEJIMYUH, PELIaTh CBSI3aHHbIE C HUMU
MIPaKTUYECKHUE 3a/1a4; COCTABJISITh BEPOSTHOCTHYIO MOJENIb U MHTEPIPETUPOBATh MOITYYEHHBIN pe-
3yJIbTaT; pellaTh MPUKIIAJAHbIE 33124 CPEICTBAMH MaTeMaTHYECKOrO aHaIN3a, B TOM YHCIIE COLHAIb-
HO-3KOHOMHMYECKOT0 U (PU3NYECKOTO XapaKTepa;

[133  ymeHue BbIOMpATh MOAXOAIIMN METOJ JUIs PELeHUs 331a4K; MOHUMaHHe 3HaUuUMOCTH
MaTEeMaTHKU B U3y4YE€HUHU MPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBJIEHUHN; YMEHHE PAacliO3HABATh
IPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HMCKYCCTBE, YMEHHE IPUBOAUTH MPUMEPbl MaTeMaTHUYECKUX OT-
KPBITUH POCCUHCKOW U MEUPOBOM MaTeMaTH4YECKOM HAYKH.

®dopmoii arTecTanuy 1o yueOHOH TUCIMITIIMHE SBISIETCS YK3aMEH.

2. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIUIIINHBI,
HOVIEKAIIUE ITPOBEPKE

B pesynbraTe artecranuu mo y4eOHOW AMCLUMIUIMHE OCYIIECTBIISAETCS KOMIUIEKCHAas Mpo-
BEpKa CJIEAYIOIINX 3HAaHUM, yMEHUH, a Takke JuHaMuKa (POpMHUPOBAHMS KOMITETEHIUI:
Tabnuna 1

®opmMupyemble KOMIIETCHIIUH ®opmMupyeMble 3HAHUS, YMEHHSA
U pe3yJIbTaThl

3HaTh:

31 aktyanbHBIN MPOGECCHOHATHHBIN U COIIMAIBHBIA KOHTEKCT,
B KOTOPOM MPUXOAUTCS padOTaTh U KUTh;
32 OCHOBHbIE UCTOYHHMKH MHGOPMAILMU U PECYpPChI s pele-
HUS 337a4 U TpobsieM B MpodeccHOHATIbHOM W/WIIH COIHallb-
OK 01, JI1 —JI110, M1 —M20, IT1 | HOM KOHTEKCTE;

—I133 33 anropuTMBI BBINOJHEHHS paboT B TPO(GECCHOHAIBHOW |
CMEXXHBIX 00J1aCTIX;
34 meTop1 paboThl B IPO(EeCCHOHATBHOM U CMEXHBIX chepax;
35 CTpyKTypy IJIaHa JJIsl pEUIECHUs 3a]1a4;
37 nopsAIOK OLEHKU Pe3yJbTaTOB pEIIeHUs 3a/1ad Mpodeccuo-
HaJbHOM JIeSITEIHLHOCTH




OK 01, JI1 —J110, M1 — M20, IT1
— 1133

YMeTh:

VY1 pacno3HaBaTh 3aaady W/uiad mpodsiaemMy B mpodeccruoHalb-
HOM W/WUJTU COLUAIIBHOM KOHTEKCTE;

V2 ananu3upoBaTh 3a4ady W/WIM TpoOJieMy U BBIICNIATH €&
COCTaBHBIC YaCTH;

VY3 onpenenars dTamnbl pelieHus 3a1a4u;

Y4 BoBnATh ¥ 3G (HEKTUBHO HCKaTh WH(OpMaInoo, HE00Xo-
JUMYIO JUTsl pEIeHUs 3a/1a4 U/ WK TIPOOIIEMBI;

V5 cocTraBuTh IIJ1aH JCHCTBUS;

Y6 onpenenutb HEOOXOUMbBIE PECYPCHI;

VY7 BnaneTe aKkTyalbHBIMH METOJaMU pabOThl B Mpodeccuo-
HAJIBHON M CMEXHBIX cepax;

V8 peanuzoBaTh COCTaBJICHHBIN IJIAH;

VY9 oneHuBaTh pe3ysNbTaT U MOCIAEACTBUS CBOMX JCUCTBUH (ca-
MOCTOSITEJIbHO WJIM C TIOMOIIIbIO HACTABHUKA)

3. OIEHKA OCBOEHUS YUYEBHOM JUCIUILINHBI

3.1. KoHTpOJIb U OlleHKA OCBOeHHS Y4eOHOH AUCHHUIIMHBI 0 TeMaM (pa3jieam)

[TpeameToM OIEHKH CITy)KaT KOMIIETCHIIUH, INYHOCTHBIC, METAIIPEIMETHBIC U MPEIMETHBIC pe-
3ynbTaThl, ipeaycMoTpeHubie ®I'OC CI1IO u ®I'OC COO.

Tabmnuua 2

DneMeHT yueOHOH

(DOpMBI 1 METOJABI KOHTPOJIA

JIUCIATLITUHBI Tekymuii KOHTPOJIb [IpoMexkyTouHas arrecTauus
dopma KOHTPOJIS dopma KOHTPOJIS
1 cemecTp
Pa3nea 1. lloBTopeHne Kypca MAaTeMATHKH OCHOBHOM IIKOJIbI
Tewma 1.1. YcTHbIN onpoc

[ToBTOpEHME Kypca
MaTEeMaTUKH OCHOBHOU
IIIKOJIBI

[IpakTuueckas padbora

DK3aMeHamoHHas paboTa

Pa3nea 2. llpsiMble H IJIOCKOCTH B IPOCTPAHCTBE

Tema 2.1. BBenenue B
CTEPEOMETPHUIO

YcerHblIi onpoc
[TpakTuueckas pabora

Tema 2.2. Iapamiens-

HOCTb U NIEPIICHIUKY-

JSIPHOCTH B IIPOCTPaH-
CTBE

YceTHBINM Oonpoc
[IpakTuueckas pabora

SKSaMeHaHI/IOHHaH pa60Ta

Pa3nen 3. KoopauHaThl U BEKTOPHI B MPOCTPAHCTBE

Tema 3.1.
[IpsiMmoyronbHas cu-
cTeMa KOOpJIMHAT B

YceTHBINM Oonpoc
[IpakTuueckas pabora

IIPOCTPAHCTBE DK3aMeHaloHHas paboTa
Tema 3.2. YcTHBIN Oonpoc
BBenenue B meTof Ko- IIpakTruyeckas pabora
OopAuHAaT
Pa3nes 4. OcHoBbI TpUroHOMeTpHuH. Tpuronomerpuyeckne GyHKIUM
Tema 4.1. [TucbmenHas padbota

BBeneHuto B TpUroHo-
MeTpuio. Tpuronomer-
puueckue GopMyIibl

YcrHBIM onpoc
[IpakTuueckas pabora

Tema 4.2. Tpurono-
MeTpudecKrue OyHKIIMU

YceTHBIM onpoc
[TpakTrueckas pabota

Dk3aMeHalMoHHas paboTa

Tema 4.3. YcrHbIi onpoc
Tpuronomerpudeckue [IpakTuueckas pabora
YpaBHEHUS U HEPABEH-
CTBa
Paznea 5. Ilpou3Boanas pyHKIMH, ee IPUMEHEHHE
Tema 5.1. [Iucemennas padota

[TonsiTHe MPpOM3BOAHOM

VYerHbli onpoc
[TpakTrueckas pabota

Tema 5.2.
duznueckuii 1 reo-

YcTHBIN onpoc
[TpakTrueckas pabota

Dk3aMeHalMoHHas paboTa




METPUYECKHUM CMBICIT
MPOU3BOAHOMN

Tema 5.3.
[Ipumenenue npous-
BOJTHOM TpU UCCIIE0-
BaHUU (PYHKIIHI

ITucemennas padota
VYcTHbIi onpoc
[IpakTuueckas pabora

2 ceMecTp

Tema 5.3.
[Ipumenenue npous-
BOJTHOM TpU UCCIIE0-
BaHUU (PYHKIIHI

YcTHBIN onpoc
[IpakTuueckas pabora

DK3aMeHaIMoHHas paboTa

Paznen 6. MHOTOrpaHHMKH M TeJia BpalleHusl

Tena BpameHus

Tema 6.1. YcTHbIN onpoc
MHororpaHHUKU [IpakTuueckas pabora
Tema 6.2. [Tucemennas padora

VYeTHbI onpoc
[TpakTrueckas pabota

Tema 6.3.
[MousiTue 06BLEMA

YceTHBIT onpoc
[TpakTrueckas pabota

DK3aMeHalmoHHas paboTa

Paznen 7. IllepBoodpa3Hasi GyHKIUH, ee IPUMEHEHHE

Tema 7.1.
[TepBooOpasuas u He-
ONPEACIICHHBIN UHTE-

[Tucemennas padota
VYeTHbII onpoc
[IpakTuueckas pabora

Bzaumocss3s KOPHA U
CTCIICHH 4YHCJla

YcTHBIN Onpoc
[IpakTuueckas pabora

rpan DKk3aMeHaImoHHas paboTa
Tema 7.2. YcTHBIN onpoc
OrnpenenieHHbIN UHTE- [IpakTrueckas padbota
rpai
Paznen 8. Crenenu u kopuu. CrenenHasi QyHKIusi
Tema 8.1. ITucemenHas padora

BKSaMeHaHI/IOHHaﬂ pa60Ta

3.2. llepeueHsb 3a]aHUil 1JI51 TEKYIIET0 KOHTPOJIS

Dopmupyempie pe3yibmamol. TUYHOCHHbIE, MEMANPEOMEMHbIE
[epeuens 3aaHunii 3aKPHITOrO THIA
3anmanne Nel. Haiiaure npousBoaHyto GyHKIUHN g(X) = 2X — 3:

a) 2x ; 0)—1; B)2.
3aganwne Ne 2. Haiigure 42% ot uuncnia 300
a)l4 0) 126 B) 5000

3ananue Ne 3. Berancnuth 00beM mapaiiesnenurie/ia, IOCTPOSHHOT0 Ha BEKTOpax
a=3i+4j, b=-3j+k,c=2j+ 5k.

1) 52; 2) 51;

3ananue Ne 4. Haiinute uaTErpa
-1

j dx
(11 4+ 5x)%
2

A)5 6)7/72 B)29

1

4) "

3amanue Ne 5. YcTaHOBHTE COOTBETCTBHE (POPMYJIT COKPAIIEHHOIO YMHOKEHUS

DopMyJibl COKPAIIEHHOT0 YMHOKEHUS

1. Ksagpar cymmsr: (a+b)* =
Ksapar passoctu: (@ —b)* =

A) (a-b)(@a+b)
(a+b)(@® —ab+b?)

2. Ky6 cymmsr: (a+ b)3 =

B) a’ +2ab+b?

Ky6 pasuoctu: (a—b)® = a’—2ab+b’
3. Pasuoctb kBagparos: a° —b’ = B) (a—b)(@®+ab+b?)
Cymma Ky6oB: a®+bd= (a—b)(a+hb)

4. Paznocts kyGos: a° —b® =

I a’®+3a’b+3ab’ +b®




Pasnocts kBagpatos: & — b’ = a®-3a’b+3ab* -b°

[lepeuens 3aaHmii OTKPBITOTO TUIIA
3amanue Nel. [psmas AD, nepnennukynsapaas mequane BM tpeyronsanka ABC, nenut e€ momomam. Haiimute
ctopony AC, eciu ctopoHa AB paBHa 4.
3amanmne No2. Kak Ha3pIBaeTCs mpsiMasi, KOTOpasi epeceKaeT IIOCKOCTh (JIF00YT0), HAXOAAIILYIOCS IO IPSIMBIM
yriaom?
3ananue Ne 3. B kakux eIMHUIAX U3MEPSIOTCS YTibl, KPOME rpaycoB?
3anmanue Ne 4. Jlononaute onpenenerne: CrucreMa THHEHHBIX OHOPOIHBIX YPAaBHEHHUH BCET/IA ..., TAK KaK OHA
HMeEET, 110 KpalHEeW Mepe, HyJIEBOE PEILICHUE
3amanne Ne 5. JlomonmuuTe ompexaeneHue: BoccraHoBieHne (yHKIMH IO €€ MPOU3BOAHOM, WIIH, YTO TO K€,
OTBICKaHUE HEONPEACICHHOI0 HHTErpaja MO JaHHON MOJBIHTErpaNbHON (YHKIMH, HA3bIBACTCS ... 3TOW (QyHK-
1017078

Dopmupyemore komnemenyuu u pezyaromamot. OK 01, npeomemnsie
[lepeuens 3amanmii 3aKPHITOTO THUTIA
3aganue Nel. BeposTHOCT TOCTOBEPHOTO COOBITHS paBHA. ..

a)l; 0)0; B)-1; r) 0,999.
3amanue Ne 2. BeaucnuTh onpeaenuTens 4-ro mopsaKa, pa3ioKHUB €ro Mo BRIOPAHHOW CTPOKE WM CTOJIOIY:
1 2 3 1
_1-2 0 1 4
A= 1 2 5 1f
1. 4 3 2
a) A= -2 0) A= 4; B) A= —4;; r) A= 2;

3aganue Ne 3. YcTaHOBUTE COOTBETCTBUE MEXAY ONEpalUsIMU U ACHCTBUSIMU C MaTpULIAMU
OITEPALINA
1) cnoxxenue maTpu; 2) BEIYATAHUE MATPHII; 3) yMHOXKEHHE MaTPUIIBI Ha YUCIIO.
JEUCTBUE
a) YMHOXEHHE BCEX IEMEHTOB MaTpPHULIbI HAa YHCIIO;
0) CIIO)KeHHE COOTBETCTBYIOIINX 3JIEMEHTOB MATPHII,
B) BBIYUTAHUC COOTBECTCTBYIOINX 3JICMCHTOB MAaTpPUIL;
3aganue Ne 4. YcTaHOBUTE COOTBETCTBUE MEXAY TUIIOM CUCTEMbI YPABHEHUH U €€ MPU3HAKaMU
Tun cucrems! ypaBHEHHUN
1) ompenenennas;
2) HeolpeaeIcHHAs;
3) coBMecTHas;
4) HecoBMecCTHas;
5) ogHOpPOTHASL.
MPU3HAKU
a) cBOOO/THEIE YJICHBI BCEX €€ YPaBHEHHI paBHBI HYIIO;
0) X015 ObI OAMH U3 CBOOOIHBIX WICHOB YPaBHEHHH CHCTEMbI PaBeH HYJIIO;
B) CHCTEMa UMEET XOTs Obl OJIHO pPEIICHUE;
I') cucTeMa uMmeeT 0oJiee OTHOTO PEeIICHHS;
1) PELICHUEM CHUCTEMBI SIBIISIETCS] YIOPAJOYCHHAs! COBOKYITHOCTh YMCENl, IPH MOJCTaHOBKE KOTOPBIX B CH-
CTeMy KaXJI0e U3 ee ypaBHEeHH oOpalaeTcsi B BEpHOE paBEHCTBO;
€) cucTeMa He MMEeT HU OJIHOTO PELICHUS;
. T T
3ananne Ne 5. dynkiusa Y = SIN X va otpeske | — —; — | umeeT o6paTHyI0 QYHKIHIO, KOTOpask HA3bIBAET-

cs apkcuHycoM u obosnauaercst Y = aAlCSIN X. YcraHoBuTe npaBmilbHYIO HOCIEA0BATEIBHOCTD ONIUCAHUS
ceotict ¢pynkuu Y = drCSIN X

1 D(y) = [-11]
2) arcsin(—x) = —arcsin x
3) sin(arcsin x) = X, re X € [-1:1]

VA
HEWY) =|-7:5
2 2

IIepeuens 3aaHuil OTKPHITOrO THIIA

3ananue Ne 1.Pemmth cucreMy ypaBHEHUI



x+2y+z=28,

x+3y+z=15,

4x +y +z =11,

x+y+5z=23
3amanue Ne 2. Haiit yron Mexmy BeKTopamu a = 2Zm +4n u b = m —n, eciiu m u n - eANHAYHbBIE BEKTOPHI,
obpasyromue yroa 120°,
3ananue Ne 3. Haiitu onpenenurens MaTpUILIbL

3 5 7 2
1 2 3 4
-2 -3 3 2
1 2 & 4

Samanue Ne 4. Jlonmoaaure onpenenenne: CrucremMa JIMHENHBIX OJXHOPOAHBIX YDAaBHEHWI MMEET HEHYIIEBBIE pe-
IICHHS TOTJA U TOJBKO TOT/A, KOTJla paHT-MaTpuiia Ko3hdOUIIMEHTOB MPH MEPEMEHHBIX ...YUCNIa IEPEMEHHBIX.
3amanue Ne 5. Jlononaute onpenenenne: Ecim kakas-mu6o cTpoka (cToder) MaTpUIlbl COCTOUT U3 OJHUX HY-
JIed, TO ee ONPECIUTENh PAaBeH



4. TIEPEYEHB 3ATAHUUA 15 OHEHKH C@OPMHUPOBAHHOCTH
KOMIIETEIIMHU U PE3YJIBTATOB

(DopmupyeMbtepealebmambt: Jiu4HOCHIHblC, Memanpebmemnbte
HepequL 3aJlaHuM 3aKpBITOTO TUIIA

5Xx —-3<3x-7
3amanue Nel. Pemmre cucteMy HEpaBEHCTB U BHIOCPHTE MPABUIILHBIN BapUAHT OTBETA:

9—-4x>25
A) (=2;4) B) (—o0;—4) C) (4;-2] D) (—4;+00) E) (—o0;—-2]

3anmanne Ne 2. HaliauTte ypaBHEeHHE OKPYKHOCTH C LEHTPOM B Touke A (3; 1) u npoxozsuieit yepe3 Touky B (6;
5):

A) (X+3)2+(y+1)? =25 B) (Xx—3)? +(y-1)?=25

) (x—3%+(y-1)*=10 D) (x—3)? +(y-1)? =5

B) (x+3)% +(y+1)? =5

3anmanue Ne 3. Ecnu B TpeyrosibHUKE OUH Yrodl 0OJbIlle CYMMBI JBYX JPYTHX YTJIOB TO OH:
A) IpAMOYTOIBHBIN B) Takoro TpeyronbHHKa HE MOXET OBITh

C) ocTpoyroapHbIN D) paBHOCTOpOHHMIA
E) tynoyronbHbrit

3amanue Ne 4. Haiinmue mpon3BoaHy0 (GYHKIIUHN U BEIOEpHUTE IPABUIHHBINA BapHUaHT: f (X) = (X + 3)2 —6X

A) 2x B) 7x
C) 2x° D) iz

X
E) x

3amanue No 5. YCTaHOBUTE COOTBETCTBHE (DOPMYI COKPAIIIEHHOTO YMHOXEHHUS

DopMyibl COKPANIEHHOTO YMHOKEHUS

5. Ksazpar cymmsr: (a+D0)° = A) (a-b)(a+b)
Ksaapar pastoctu: (a—b)% = (a+b)@® —ab+b?)
6. Ky6 cymmnr: (a+b)° = B) a’ +2ab+b?
Ky6 pasuoctu: (a—b)® = a’—2ab+b’
7. Pasuocts kBagparos: a° —b® = B) (a—b)(@®+ab+b?)
Cymma ky6os: a° +b* = (a—b)(a+hb)
4. Pasnocts ky6oB: a° —b® = I a’®+3a’b+3ab’ +b’
PasHoCTh KBapaToB: a’—b* = a’—3a’b+3ab’ -b°
3ananue Ne 6. YCTaHOBHTE IPABHIIBHYIO TIOCIIEN0BATENLHOCTH (pa30eiiTe BLIPAKEHUSI 10 IPABUIAM)
(28:2): (26— 19) 17+2912
5r6:10 32+79-43

(52 + 23) — (35 + 28) 21 (13 + 28)

[lepeuens 3aaHmii OTKPBITOTO TUIIA
3amanue Nel. Kak Ha3bIBaeTCs BEJIMUKMHA, KOTOPAs HUKOTAA HE U3MEHSICTCS B CBOEM 3HAUCHUH?
3ananne Ne2. Kak Ha3bIBaeTcs mpsiMast, KOTOpast epeceKkaeT IOCKOCTh (JII00YI0), HAXOIAILyI0Cs O MPSIMbIM
yriaom?
3aganue Ne 3. B kakux eAMHUIIAX U3MEPSAIOTCS YIJIbl, KPOME IPayCcoB?
3ananue Ne 4. Jlononaute Qpa3y: Bennunna, yncnoBoe 3HaUeHHE KOTOPOH U3MEHSETCS 10 OTPEIeIEHHOMY,
M3BECTHOMY WJIM HEM3BECTHOMY 3aKOHY, Ha3bIBaeTcH ...
3ananue Ne 5. JlomonHure ¢pazy: Cos o6o3Havaeres ...

Dopmupyemore komnemenyuu u peynromamot. OK 01, npeomemmnoie
Ilepeuennb 3a/1aHUil 3aKPHITOTO TUIIA
3anmanue Nel. Kakast 3 pyHKIuil sBIsieTCS HEUETHOM:




3 4 2 4

X + X X + X X + X

A)y=—2 B)y= > Qy= >
1+ X 1+ X 1+ X
x2 + x4 X + X3

D)y:—2 BE)y= 5
1+ X 1+X

Baganue Ne 2. Beruncnure npuOIMKeHHO 0€3 HCTIOb30BaHUs KAIbKYJIATOpa U Tabnui /16,06 , BeiGepute

[IPaBHJIbHBIA BAPHAHT OTBETA.
a) 4,007; 0) 4,00; B) 3,99; T) JpyTOil OTBET.

3amarme Ne 3. PemmuTe HepaBeHCTBO M BEIOEPUTE TPABMIILHBIN BapHaHT OTBETA. |2x +3| <5.

a) [— 4;1]; 0) [— 8;2]; B) IPYTrOM OTBET.
3anmanmue Ne 4. Kakast u3 gaHHBIX (DYHKIMN SBISIETCS MTOKA3aTENbHOM?
a)y=7"; B)y=x";
6) y=x" r)y=20""

T T

3ananue Ne 5. PanuanHas Mepa IByX yTJIOB TPEyrojibHUKa paBHA § u Z . Halinure rpanycHyto Mepy Kax-

JIOT0 YIJla TPEYroJbHHKA.

a) 75%u 45°% B) 60°u 45°;
6) 55° u 65°
coS4a +C0S2x .
3apanue Ne 6. YpocTuTe BbIpaeHUE 3 1 BHIOEpHTE NIPAaBUIIHHBIN BapUAHT OTBETA
COSox
a)ctgo ; B) COS ;
0) 2cosa ; T) IpyTOil OTBET.
3amanue Ne 7. YcTaHOBUTE COOTBETCTBHE (DOPMYITBI TBOMHBIX U MOJIOBUHHBIX YTIIOB
1. sin 2a = A)cos’ a—sin’ a
2. C0S2a = B) 2sin ' -CoS«
3. tg2a = 2tga
B) L 5
1-t9°cx
3amanue Ne 8. YcTaHoBHTE COOTBETCTBUE (POPMYJIBI IBOMHBIX M OJIOBHHHBIX YIJIOB
1) cos” (| [Isin” sin
) s A) ~ cos
2)1tg® [ 0.
) g B) %sm\ |
3) tgl B) 1
4) ctg | | I') 1/ cos‘a
i T
3ananne Ne 9. dynxusa Y = SIN X Ha oTpeske |:— —, —:| uMeeT 00paTHYIO (PYHKIIHIO, KOTOpasi Ha3bIBaET-

s apKCHHYCOM U o0o3HauaeTcss Y = arcsin X.

Oynkuns Y = arcsin x 00J1aiaeT CaeayoNMMHA CBOMCTBAMHU:

YcTaHOBUTE MPaBUIIBHYIO TTOCIIE0BATEIHLHOCTh
1) D(y) = [— 1;1] 2) arcsin(—x) = —arcsin x
. . VA
3) sinarcsin x) = X, e X € [~ 1:1] HnE(y)=|-2.2
2 2
VA
3ananue Ne 10. dynkuus Y = th Ha POMEXKYTKE [— E ; E) “MeeT 00paTHYIo (QYHKIUIO, KOTOpast

Ha3bIBAETCS apKTaHTeHCOM M oGo3Hauaercs Y = arctgX .
®ynkmmsa Y = arCtgX o6namaer cienyromumu cBoiicTBamu:

YcranoBure IMPaBUJIBHYIO MMOCJICI0BATCIIBHOCTD.



1) arctg (—x) = —arctgx 2 E(y)=|—-=;=
3) tg(arctgx) = X, e X € R 4 D(y)=R

[lepeuens 3a1aHnil OTKPBITOTO THTIA
3amganue Ne 1. Kak Ha3pBaeTcst mpocTeiIas MOBEPXHOCTh, €CIIH JIF00as IpsAMast, COSTUHSIONMIAS IBE €€ TOUKH,
HEIMKOM TIPUHAICHKHT ei?
3ananne Ne 2. Kak Ha3pIBaeTCs MPSIMOYTOJIbHAS TaOIHIIA YMCell, CollepKaliasi CTPOK U CTOJOLIOB.
3amanue Ne 3. Uro mpencrasisieT co00il COBOKYIMHOCTh BCEX PAlMOHANBHBIX U UPPALMOHAIBHBIX YHCEN?
3ananue Ne 4. Kak Ha3pIBaeTCsl pas3/iesn TeOMETPHH, H3YUaloIIUi MPOCTPaHCTBEHHbBIE (PUTYPHI U HX CBOMCTBA?
3ananue Ne 5. Uemy paBHa CyMMa KBaJ[paToOB JJTMH KaTETOB?
3ananue Ne 6. Kak Ha3bIBarOTCS YUCIIa, COCTABJISIONINE MATPHILY ?
3amanne Ne 7. Kak Ha3pIBaeTcs yTBEep)KICHUE, IPHHAMaeMoe 0e3 T0Ka3aTenbCcTB?
3amanue Ne 8. KTo BBen MoHATHE «aOCONIOTHAS BETMYNHA JEHCTBUTEIHHOTO YHCITA?
3ananue Ne 9. Jlononnute dhpasy: Onepanus, COCTOAIIAs B BRIYUCICHUH TPOU3BOIHBIX U U DepeHIIHaIoB ot
mo6oit auddepeHimpyemMoit GyHKIHA — 3TO ...
3amanue Ne 10. JlomonauTe ppasy: YpaBHeHHE BUIa ax’+bx+c=0, rze a He paBHO 0 — 370 ...



5. KPUTEPUHU OLIEHKH

5.1. Kputepuu olleHKH TeKYIero KOHTPOJIsi U MPOMeKYTOYHOM aTTecTaAluK

B ®I'BOY BO «/II'TY» nns oOy4arommxcs o o0pa3oBaTebHBIM MIPOrpaMMaM CPEIHETO Mpo-
(dbeccruoHaabHOrO0 00pa30BaHUsl MPUMEHSETCS MATUOAIUIbHAS IIKalla 3HAHUM, YMEHHH, MPaKTUYECKOro
OTIbITA.

Ta6mmma 3

MIxanbl
OlICHHMBAHUSA

Kpurepun onennBanns

NATHOAIL-
Had
3aqyer

Iloxa3bIBaeT BBICOKHUII ypOBEHb OCBOEHHS PE3Y/IbTATOB, T.C.:
JEMOHCTPHpPYET IIy0OKOe M IPOYHOE OCBOCHUE MaTepHala;
—  HCYCPIBIBAOLIE, YETKO, [I0CICA0BATEIBHO, TPAMOTHO U JIOTHYCCKH CTPOHHO H3JIara-
€T TeOPETUUECKUIl MaTepHa;
NPaBUIBHO (YOPMHUPYET ONPEAETICHUS;
—  JACMOHCTPHPYET YMEHHUs CaMOCTOSTEIbHOH paboTbl ¢ HOPMATHBHO-IPABOBOM JIHTe-
parypou,
— yMeeT JenaTh BBIBOABI [10 W3/1araeMoOMy MaTepHaiy.

JIOB
|

Ilokxa3bpIBaeT JOCTATOYHBIN YPOBEHb OCBOCHHMSI PE3YIBTATOB, T.€.:
— JIEMOHCTPHpPYET AOCTATOYHO IOJIHOE 3HAHWE MaTephalla, OCHOBHBIX TEOPETHUECKUX
MOJIOKEH U,
—  JIOCTaTOYHO MOCIIENOBATENBHO, TPAMOTHO JIOTHYECKH CTPOWHO M3JIaraeT MaTepHual;
JIEMOHCTPUPYET YMEHUSI OPHEHTHUPOBATHCS B HOPMATHUBHO-TIPABOBOI JIUTEPaTYpE;
— yMeerT JenaTh JOCTaTOYHO 00OOCHOBAHHBIE BBIBOABI IT0 N3J1aracMOMY MaTepHualy.

Ja
|

IToka3bIBaeT NOPOTrOBBIN YPOBEHb OCBOCHUS PE3yJIbTATOB, T.C.:
—  JEMOHCTpPHUpYET o0Illee 3HaHUE N3y4yaeMoro MaTepHuaa;
—  HCIIBITHIBACT 3aTPYJHEHMS IIPU OTBETAX HA JOMOJHUTENbHBIE BOIPOCHI;
— 3HAeT OCHOBHYIO PEKOMEHIyEMYIO JIUTEPATypy;
— yMEeT CTPOUTH OTBET B COOTBETCTBHHU CO CTPYKTYpPOM M3JIaraeéMoro Marepuaia.

«Y I0BJIETBOPUTEIBHOY - | «Xopotmoy - 4 6an- |«OTiudaHoy - 5 6an-
3 damna
3ayTeHo

CraBurcs B cirydae:
— HE3HaHWS 3HAYMTEIHHON YacTH NMPOrPaMMHOTO MaTepHaa;
— HE BJIaJICHUS MOHSATUIHBIM aIlliapaToM TUCITUTUINHBL;
—  JIOTYIIEHUS CYIIECTBEHHBIX OIMIMOOK MPH U3I0KEHUN YI4eOHOTO MaTepuarna,
— HEYMEHHSI CTPOHUTH OTBET B COOTBETCTBHUH CO CTPYKTYPOH M3JIaraeMoro BOIIPOCa;
HEYMEHHUS JIeTIaTh BRIBOJIBI IO M3JIaraeMOMY MaTepHaly.

«HeynoBieTBopuTEIHHOY
- 2 bata
He 3aureno
[

Kpurepum oueHKH TeCTOBBIX 3a1aHU I

Tabnuma 4
IIpoueHT BBINOJHEHHBIX Onenka
TeCTOBBIX 33/IaHM
10 50% HEY/I0BJIETBOPUTEIBHO
50-69% YJIOBJICTBOPUTEIBHO
70-84% XOpOIIOo
85-100% OTJIUIHO




KJIIOYUU K 3AJAHWAM UL TEKYIOEI'O KOHTPOJIA

Tabnmma 5
®dopmMupyemblie KOMIIe-
Telfunnpz pe3yJabTaThl Ne sajtaHus Otser
3agaHus 3aKpbITOr0 THIA
Ne 1 B
No 2 b
Ne 3 2
No 4 b
JImuHOCTHEIE, Ne 5 1-6, 2-1, 3-a,4-B
METanpeaAMETHBIE 3agaHusa OTKPHITOr0 THIA
No 1 3,2
No 2 ITepnenaukysip
Ne 3 Panuan
Ne 4 COBMECTHA
No 5 UHTETPUPOBAHUEM
3aganus 3aKpbITOro THIA
Ne 1 E
Ne 2 A
Ne 3 1-6, 2-0, 3-a
Ne 4 1-n; 2-r; 3-B; 4-¢; 5-a
Ne 5 4231
OK 01, npenmerere 3agaHus OTKPBITOr0 THIIA
Ne 1 1,2,3,4
No 2 120
Ne 3 -70
Ne 4 MEHBIIIE
Ne 5 0




KJITOYH K 3AJAHUAM TSI OUEHKH COOPMHUPOBAHHOCTH
KOMIIETEHIIMU 1 PE3VJIbTATOB

Tabauma 6
®opMupyeMble KOMIIe-
Telfunnpl); pe3yJbTaThl Ne safanust Otser
3aganus 3aKpbITOr0 THIA
o] B
No 2 B
03 E
Ne 4 A
No 5 1-6, 2-1, 3-a, 4-B
Ne 6 K 1 mpaBwmity otHOCsTCS ipuMepsl: (28 : 2), (26 —
JINMHOCTHELE, 19). (52 + 23) — (35 + 28). 21 (13 + 28):
MCETAlIpEAMCTHBIC Ko 2 nnarunv otHocstes: — 17 429712,
K3 mpaBuny —51r6:10,32+79-43
3agaHus OTKPHITOr0 THIIA
Ne 1 Koncranra
Ne 2 IlepneH MKy
Ne 3 Panuan
Ne 4 TlepemeHHast
Ne 5 Kocunyc
3agaHus 3aKpbITOr0 THIA
Ne 1 E
Ne 2 A
Ne 3 A
Ne 4 r
Ne 5 B
Ne 6 b
No 7 1-6, 2-a, 3-B,
Ne 8 1-8, 2-T, 3-a, 4-6,
Ne 9 1,432
OK 01, npenmeTtHbie Ne 10 4231
3agaHus OTKPBITOr0 THIIA
Ne 1 IT10CKOCTB
Neo 2 Martpuia
Ne 3 JIelCTBUTEIbHBIC YHCIIA
Ne 4 Crepeomerpusi
Ne 5 KBaJIpaTy IMIOTEHY3bI.
Ne 6 DIIEMEHTEI
No 7 Axcuoma
Ne &8 Kortc
Ne 9 Iuddepenmposanme
Ne 10 KBasipaTHOE ypaBHEHHE

KpnTepnn OIICHKH TE€CTOBbIX 3aIlaHI/II71, 3aJJaHUH HA AOMOJITHCHUE, C PA3BEPHYTHIM OTBE€TOM U HA
YCTAHOBJICHHUE HpaBI/lﬂbHOﬁ mocjae10BaTe/JIbHOCTH

Bepnbiii otBeT - 2 6ana.

HesepHnblii oTBeT Min ero orcyrcrBue - 0 6amos.

KpuTtepun oneHkn 3a1aHuii HA CONOCTABJICHHE

Bepwbiii oTBeT - 2 6anna
1 ommbka - 1 6amn

6onee 1-it ommOKM UK OTBET OTCYTCTBYET - ) GaysioB



