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1. MACHOPT ®OHJA OHEHOYHBIX CPEACTB

®onpa oueHouHbIX cpeacts (nanee - @OC) sABIsETCS HEOTHEMIIEMON YacThiO paboueil mpo-
rpammbl auctumuinHel CO0.02.01 MaremaTtnka U ipeHa3HaueH Ui KOHTPOJISL M OIICHKH 00pa30Ba-
TEIBHBIX IOCTHXKEHUHN 00YJarONIMXCsl, OCBOMBIIUX MMPOTPAMMY JTaHHOU JTHCIUTUTHHEIL.

Llenbto pa3paboTku (HOH/A OIEHOYHBIX CPEICTB SBISETCS YCTAHOBICHHE COOTBETCTBUS YPOBHS
MOATOTOBKH 00y4Jaromuxcs TpedoBaHusM (enepanbHbIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTaH-
napToB cpenHero obmero oopaszoBanus (gpanee - ®I'OC COO) u denepaabHbIX TOCYIAPCTBEHHBIX 00-
pa3oBaTeNbHBIX CTAHAAPTOB cpeHero mpodeccnoHanbHOro oopazopanus (panee - ®I'OC CIIO).

Paboueii nmporpammoii muctumanasel CO0.02.01 Marematuka npeaycMoTpeHo (GopMUpOBaHHE
KOMIIETEHIIMH U JOCTHKECHHUE PE3YIbTATOB!

OK 01 BeiOupats crioco0Os! pemieHus 3aa4d npo(ecCHOHAIBHOM AEATEIbHOCTH PUMEHUTEIb-
HO K Pa3JIM4HbIM KOHTEKCTAM

1) JIMYHOCTHBIX:

J1 Cc(OPMHUPOBAHHOCTh I'PAXKJAHCKON MO3MLUHU OOYYarolIerocsi Kak aKTUBHOI'O U OTBET-
CTBEHHOTO 4JIEHa POCCUIICKOTO O0IIECTBa;

J2 NPUHATUE TPAJAULIMOHHBIX HAIlMOHAJIBHBIX, OOILIEUEIOBEUYECKUX T'YMAHUCTHUYECKUX H
J€MOKPAaTU4YECKUX LIEHHOCTEH;

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

J4 OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYyAYIIETO;

JI5 TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYIOT00UE;

JI6 TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJOTHYECKONW U COLMAIIbHOW HAIIPABJICHHO-
CTH, CIIOCOOHOCTh MHUIIMMPOBATH, IJIAHUPOBATH U CAMOCTOSATENIBHO BBIIOIHATH TaKyIO JAESITEIbHOCTD;

J7 HMHTEPEC K pa3InYHbIM cepaM npopecCHOHANbHON eATEeIbHOCTH, YMEHHE COBEpLIATh
OCO3HaHHBIH BBIOOP OyaymIeil npodeccuu u peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

JI8  roTOBHOCTH U CHOCOOHOCTH K OOPa30BaHUIO M CAMOOOPA30BaHUIO HA MPOTSHKEHUN BCEH
KHU3HU;

JI9 c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3-
BUTHS HAYKU U OOIECTBEHHOM NMPaKTHKH, OCHOBAHHOI'O Ha JIUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO 0CO-
3HAHUIO CBOET0 MECTA B MOJUKYITYPHOM 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 ITpaKTHie-
CKHUX 3a/1a4, IPUMEHEHUIO PA3JINYHBIX METOA0B MTO3HAHUS;

M2 - ¢opMupoBaHre HAyYHOT'O THIa MBIIIJICHHS, BJIaIeHUe HAYYHONH TEPMUHOJIOTHEH, KITIO-
YEeBBIMU NOHATUSIMH U METOJAMU;

M3 - anHanu3upoBaTh NOJYyYEHHBIE B XOJ€ PELICHUs 3a7aul pe3yJIbTaThl, KPUTUYECKH OLIEHU-
BaTh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

M4 - pa3pabaTbiBaTh IUIaH pelIEHUs] IPOOJIEMbI C YY€TOM aHalM3a UMEIOIIUXCS MaTepHallb-
HBIX 1 HEMAaTE€PUAIIbHBIX PECYPCOB;

MS5 - ocymecTBIATh IieJIeHANPaBICHHBIM MOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUS B
poeCCUOHATIBHYIO CPENY;

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

M7 - ocyiecTBIsATh MO3UTUBHOE CTPATErHUECKOE MOBEIEHUE B PA3IMUHBIX CUTyalUsIX, MPO-
SBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITH MHUIIUATHBHBIM.

M8 - caMOCTOATENIBHO OCYILECTBIIATh 103HABATEIbHYIO JIEATEIbHOCTD, BBIABIATH IPOOJIEMBI,
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/a4M B 00pa30BaTEIbHON NESITEIBHOCTH U YKU3HEHHBIX
CUTyalusX;

M9 - camMOCTOATENBHO COCTABIATH IUIAH PEIICHUS MPOOIEMBI C YUETOM HUMEIOIIUXCS pecyp-
COB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTEHUH;

M10 - naBaTh OLICHKY HOBBIM CUTYaIUsIM;



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

M12 - nenaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH 3a pellie-
HUE;

M13 - oneHuBaTh NPUOOPETEHHBIN OIIBIT;

M14 - naBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISM;

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

M16 - yMmeTh OLIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PEIIECHUS 0 UX CHUKCHHIO;

M17 - chopMUpPOBaHHOCTH CaMOPETYJIHPOBAHMS, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE MPU-
HUMAaThb OTBETCTBEHHOCTH 32 CBOE MOBEJICHHE, CIIOCOOHOCThH AN THPOBATHCSA K SMOLMOHAIBHBIM H3-
MEHEHUSIM U MPOSIBISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

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

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

M20 - ymeHue pa3BUBaTh CHOCOOHOCTh MOHUMATh MHP C MO3HUIIMU JPYTrOro YeIoBeKa.

3) IlpeameTHBIX:

I11 BIIaJICHHE METOAAaMH J0Ka3aTelbCTB, alTOPUTMAaMU PELICHHs 3a]a4; yMEeHUe GopMyu-
poBaTh ONpeAeIeHHs, aKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH JOKA3aTEIbHbBIE PacCyKICHUS
B XO/I€ pelIeHHUs 3a/1a4;

[12  yMmeHue omepwpoBaTh MOHITHAMHU: CTENICHb YMCIIA, JIOTapu(M 4YMCIIa; YMEHHE BBITIOJ-
HSTH BBIUMCJICHHE 3HAUYEHUH 1 MpeoOpa30oBaHus BBIPAXKEHUN CO CTENEHSIMU U JIoraprudmamu, npeodpa-
30BaHUs APOOHO-PALlMOHAIILHBIX BbIPAKEHUI;

[13  yMeHue omepupoBaTh MOHSATUSMU: PAlMOHAIbHbBIC, HPPAIlOHATILHBIC, MTOKA3aTeIbHbIE,
CTENEHHbIE, Jorapu(pMHUUecKrue, TPUTOHOMETPUYECKUE YPABHEHMSI U HEPABEHCTBA, UX CUCTEMBI;

[14  ymeHue omepupoBaTh NOHATUAMM: (YHKIHSA, HENpepbIBHAS (DYHKIUS, MPOM3BOJHAS,
nepBooOpasHas, ONpeesIEHHbIN UHTErpajl; yMEHNE HaXOJUTh MPOU3BOAHbBIE JIEMEHTAPHBIX (YHKIIHM,
UCMOJb3Yysl CHPAaBOYHBIE MaTepHallbl; MCCIENOBATh B MPOCTEHINNX CiydasX (YHKIUM Ha MOHOTOH-
HOCTb, HAXOJIUTh HaWOOJbIINE U HAUMEHbIINE 3HaUeHUS! (PYHKUNN; CTPOUTH TpaMKi MHOTOUJIEHOB C
HCIIOJIb30BAaHUEM allapara MaTeMaTHYECKOr0 aHalu3a; MPUMEHSTh MPOU3BOAHYIO NPU PEIIECHUU 3a-
7la4d 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 GyHKUMs, Jorapudmudeckas GyHKIHs, TPUTOHOMETpHUECKUe (PyHKIMH, oOpaTHbIE QyHK-
LIMU; YMEHHUE CTPOUTD IpapUKU U3yUYE€HHBIX (PYHKLNN, UCTIOIB30BaTh I'paMKK MPU U3YYEHUHU TMpolieCc-
COB U 3aBHCHMOCTEH, MPU PELICHNH 3aJa4 U3 IPYIuX y4yeOHBIX MPEIMETOB U 3ajay U3 pealbHON KH3-
HU; BbIpaxaTb (pOpMyIamMH 3aBUCUMOCTH MEX/ly BEIMUYMHAMY;

[16  ymeHue pemaTb TEKCTOBbIEC 33Ja4HM PAa3HBIX THIIOB (B TOM YHCJE Ha MPOLEHTHI, JOJIU U
4yacTH, Ha JIBU)KEHUE, paboTy, CTOUMOCTh TOBApOB U yCIYT, HAJIOTH, 3a7ja4i U3 00JACTH YIpaBlIEHUs
JMYHBIMU U CEMEHHBIMH (PMHAHCAMHM); COCTABIIATH BBIPAKEHUS, ypPaBHEHUS, HEPABEHCTBA M UX CHUCTe-
MBI 10 YCJIOBHIO 33/1a4H, UCCJENI0BaTh MOJYYEHHOE PELIEHHE U OIEHHBATh MPaBIOINOJA00HOCTh pe-
3yJIbTATOB;

[17  ymeHue onepupoBaTh NOHATUSIMHU: CpeHEe apuPMeTUuyecKoe, MeinaHa, HauboJbIlee U
HaMMEHbIIIee 3HAUYEHUs, pa3Max, JUCIEPCUs, CTaHAapTHOE 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 AMATrpaMM; HUCCIIEIOBaTh CTATUCTUYECKHE JaHHbIE, B TOM YHCJE C IPUMEHEHUEM rpa-
(uUecKux METOJ0B U DJEKTPOHHBIX CPE/ICTB;

I18 yMEHHE OTEPHUPOBATH MOHATHUSAMH: CIYYaWHBIA ONBIT U CIydallHOE COOBITHE, BEPOAT-
HOCTB CIIy4aifHOTO COOBITHS; YMEHHE BBIYUCIIATH BEPOSATHOCTH C UCIOJIb30BAaHUEM TpapUuecKux Me-
TO/IOB; MPUMEHATh (OPMYJIbl CIOXKEHHS M YMHOXKEHHS BEPOSTHOCTEH, KOMOMHATOpHbIE (aKThl U
(bopMyIBI IPU PEIICHUH 3a/1a4; OLEHUBATh BEPOSATHOCTH PEAbHBIX COOBITHI; 3HAKOMCTBO CO CIIydaii-
HBIMH Be-TMUYMHAMU; YMEHHE NMPUBOJAUTD MIPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIINX YHCET B IPUPOIHBIX
1 00I1Ie-CTBEHHBIX SABJICHUSAX;



I19  ymeHume onepupoBaTh MOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb, IPOCTPAHCTBO, ABYTPAH-
HBIN yTroJI, CKPELIUBAIOLIUECS MIPSAMBIE, NapAIUICIIBHOCTh U MEPIEHAUKYIIPHOCT IPSIMBIX U INIOCKO-
CTEH, yroJI MEeXAY IPSAMBIMH, YTOJI MEXY NPSAMOM U INIOCKOCTBIO, YTOJI MEXAY IUNIOCKOCTSIMH, PacCTo-
SIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXAY NMPSAMBIMU, PACCTOSHUE MEXIY IUIOCKOCTIMU; YMe-
HUE UCIIOJIb30BaTh IPU PELICHUHU 3a/1a4 U3yUYEeHHbIe (DAKThI U TEOPEMBI INIAHUMETPUU; YMEHUE OLIEH -
BaTh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

I110 ymeHue onepupoBaTh MOHITHUAMHU: MHOTOTPAHHUK, CEUEHHE MHOTOTPaHHUKA, KyO, ma-
paJuienenuIes, npusMa, nupamMuaa, Gurypa u moBepxXHOCTh BpaLlleHHs, HWIMHAP, KOHYC, map, chepa,
ceueHHs (pUrypsl BpalleHus, IIOCKOCTb, Kacarolasics cepsl, HUINHAPA, KOHyca, IUIO0IIab TOBEpX-
HOCTH MHMpaMM/JIbl, IPU3MBI, KOHYCa, LIWIMHIPA, IUIOMAab chepbl, 00beM KyOa, IpSIMOYroiIbHOIO 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 CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE PACIIO3HABATH IIPABUIIbHBIC
MHOTOTPaHHUKU;

[111 ymeHue omepupoBaTh MOHATHIMH: JBU)KEHHE B IPOCTPAHCTBE, MOMOOHBIE (UTYpHI B
IIPOCTPAHCTBE; UCIOJIb30BAaTh OTHOLIEHHE IUIOIAAeH NOBEPXHOCTEH 1 00BbEMOB MOI0O0OHBIX (QUTyp NpU
pelieHuy 3a1ay;

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

IT13  ymeHue onepupoBaTh NOHATUSAMU: MPSMOYIOJbHAs CHUCTEMa KOOPAMHAT, KOOPIMHATHI
TOYKHU, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAIPHOE MIPOU3BEICHUE, YTOJI MEXIY BEKTOPAMH, CyMMa BEK-
TOPOB, NIPOU3BEJICHUE BEKTOPA HA YUCIIO; HAXOIUTh C MOMOIIbIO U3yYEHHBIX (POPMYIT KOOPIUHATHI Ce-
pEeauHBI OTPE3Ka, pACCTOSIHUE MEXAY ABYMS TOUKAMU;

[114 ymeHue BbIOMpaTh MOAXOAALIMM HM3YYEHHBIH METOJ JJs peIleHUs 3a]aud, paclo3Ha-
BaTh MaTeMaTu4yeckue (hakThl 1 MATEMAaTHYECKUE MOJICITH B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMEHME NPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUH POCCUMCKON U MUPOBOM MaTe-
MAaTHUYE€CKOW HAYKHU.

IT15 ymeHue onepupoBaTh NMOHATUSAMU: ONPEAEICHUE, AKCHOMA, TEOPEMA, CIEICTBUE, CBOM-
CTBO, IPU3HAK, JOKA3aTEeIbCTBO, PABHOCUIIbHBIE (POPMYIHPOBKU; YMEHUE POPMYIUPOBaTh 00paTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKICHHUE, IIPUBOJUTD IIPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIb30BaTh METOM Ma-
TEMAaTHUYECKOW MHIYKIUU; TPOBOJNUTH JOKA3aTEIbHBIE PACCYKICHUS NIPU PELICHUH 3a7a4, OLICHUBATh
JIOTUYECKYIO MPABUIIBHOCTD PACCYKICHUN;

[116 yMmeHue onepupoBaTh NOHATUSIMU: MHOXECTBO, TIOAMHOMXECTBO, ONIEPALIUN HAJl MHOXe-
CTBaMH; YMEHHUE HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis ONKMCAHUS pealbHBIX MPO-
LIECCOB U SIBJIEHUI U NPH PEIICHNUH 3a/1a4, B TOM YUCJIE U3 IPYTUX YUEOHBIX MTPEIMETOB;

[117 ymeHue onepupoBaTh MOHATUAMU: Ipad, CBA3HBINA Tpad, AepeBo, UK, rpad Ha MmiIoc-
KOCTH; YMEHHUE 33JaBaThb M OMMCHIBATh Ipadbl pa3iIMuHBIMHM CIIOCOOAMH; MCIONb30BaTh rpadsl mpu
peLIeHuN 3a/1a4;

[118 ymeHue cBOOOJHO ONEPUPOBATH MOHATHAMU: COUETAaHUE, IEPECTAHOBKA, YUCIIO COYETa-
HUM, 4HUCII0 MepecTaHOBOK; OMHOM HpbI0TOHA; yMeHue MpUMEHSATh KOMOWHATOPHbIE (DaKThl H PACCyK-
JEHUS JUIsl peIIeHus 3a/1a4;

IT19 ymeHue onepupoBaTh NOHIATHSIMM: HATypalbHOE YHMCIIO, LIEJIO€ YHUCIO, OCTATOK 110 MO-
NyJIF0, PALIMOHAIIBHOE YMCII0, UPPALMOHAIBHOE YUCIIO, MHOYKECTBA HAaTYpaIbHBIX, LIEJIBIX, PALIMOHAT b-
HBIX, IGHCTBUTEIBHBIX YHCEN; YMEHUE UCIOIb30BaTh MPU3HAKU JI€TMMOCTH, HAUMEHBIIUN OOLIHii J1e-
JUTENb U HaUMEHblee o0Iee KpaTHoe, anropuT™ EBKinMaa npu pemeHuu 3a1ad; 3HaKOMCTBO € pas-
JINYHBIMU MO3ULUOHHBIMA CUCTEMAMU CUUCIICHUS;

[120 ymeHue cBOOOJIHO ONEpPUPOBATH MOHATUSMHU: CTENEHb C IIEJIBIM ITOKa3aTeleM, KOpEeHb
HaTypaJbHON CTENEHH, CTETEeHb C PAllMOHAILHBIM MOKa3aTeleM, CTEeNeHb C JeHCTBUTENbHBIM (Bellle-
CTBEHHBIM) IOKa3aTeseM, JorapuM 4ncia, CHHYC, KOCHHYC U TAHT€HC ITPOU3BOJIBHOTO YHCIIA;

[121 ymeHue onepupoBaTh MOHATUSMHU: TOXKAECTBO, TOKICCTBEHHOE MTpeodpa3oBaHue, ypas-
HEHUE, HEPaBEHCTBO, CUCTEMAa yPaBHEHUI M HEPABEHCTB, PABHOCUIBHOCTh YPaBHEHHM, HEPABCHCTB U
CHCTEM, palMOHaJbHbIC, UPPAlMOHANIbHBIC, TTOKA3aTeNbHbIE, CTENCHHBIC, JOrapu(pMHUUECKUE, TPUTO-
HOMETPUYECKHE YPaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE PelIaTh yPaBHEHUS, HEPABEHCTBA U CH-
CTEMBI C IIOMOLIBIO PA3JIMYHBIX IIPUEMOB; PEILATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPOM;



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

[122 ymeHue cBOOOJHO OMEpHPOBATH MOHATHAMU: Tpaduk (GyHKIMH, oOpaTHas (QyHKIHS,
KoMMOo3ulusl GyHKUUH, JIMHEHHAs QyHKIMS, KBagpaTuyHas (yHKIHs, CTENeHHas (QYHKIUS C LENbIM
nokaszaresaeM, TPUrOHOMETpHUYecKue (yHKIMH, OOpaTHble TPUTOHOMETpUYECKUE (DYHKIMH, MOKa3a-
TeNbHas U JorapudmMuieckas QyHKIUH; YMEHUE CTPOUTDH rpaduku (GyHKIUH, BBIOIHATE Ipeodpa3o-
BaHHS TpadUKOB (YHKIIHIA,

YMEHHUE HUCIOIB30BaTh IpaduKu PYHKIUHN U1 N3y4eHHS IPOIECCOB U 3aBUCHUMOCTEN IMPH 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,
OIPaHUYEHHOCTh (YHKLMH, MOHOTOHHOCTh (YHKIUH, 3SKCTpeMyM (YHKIUH, HauOosbliee U
HaMMEHbIIee 3HAaYeHUsI PYHKIIMU HAa IPOMEKYTKE; yMEHHUE IMPOBOIUTH HCCIEI0BaHNE (QYHKIINY;

YMEHHUE UCII0JIb30BaTh CBOWCTBA U TpapUKu GYHKUMH AJIs pEeLIeHNs ypaBHEHHM, HEPaBEHCTB U
3a/1a4 ¢ mapaMeTpaMu; u300pakaTh Ha KOOPJIWHATHOW IJIOCKOCTH MHOXKECTBA PEIICHHA YpPaBHEHHH,
HEPaBEHCTB U UX CUCTEM;

[123 ymeHue cBOOOJHO OINEPHPOBATH MOHATHSIMHE: IOCICIOBATEIBHOCTD, apu(pMeTHIeCKast
nporpeccusi, reoMeTpudeckasl rnporpeccus, 0OECKOHEYHO YObIBarolllasi reoMeTpudecKas MpOorpeccus;
YMEHHE 33/1aBaTh MOCIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

[124 ymeHue omnepupoBaTh MOHATHSIMU: HENPEPHIBHOCTh (PYHKIMHU, aCUMIITOTHI Tpaduxa
¢GbyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIIUH, TEOMETPUICCKUN U (DPU3UYECKHIA CMBICT TPOH3-
BOJIHOM, IepBOOOpa3Hasi, OlpeesIeHHbI UHTErpall; yMEHUE HAXOIUTh ACUMITOTHI rpaduka QyHKIMH;
YMEHHUE BBIYHCIISATH MMPOU3BOAHBIE CYMMBI, TIPOU3BEACHUS, YACTHOTO W KOMITO3UINH (DYHKIIHIA, HaX O-
IUTh ypaBHEHUE KacaTelbHOH K rpaduky GyHKIUY;

YMEHHUE HCIOJIB30BaTh MPOU3BOIHYIO /IS UCCIIE0BaHUS (DYHKIUH, IS HAXOXKICHHS HAMITy4-
IIEr0 peIleHus B MPUKIAAHBIX, B TOM YHCJIE€ COLUATBbHO-9KOHOMUUECKUX U (PU3UUECKUX 3a/Ja4ax, s
OTIpeJIeNIEHUs] CKOPOCTH M YCKOPEHHS; HaXOJUTh IJIOMIATH U 00BhEMBI (PUTYp C MMOMOIIBIO WHTETpaa;
IPUBOAUTH MPUMEPHl MATEMaTHUYECKOI0 MOAEIUPOBAHMS C MOMOIIbIO JU(QepeHIHanbHbIX yYpaBHe-
HUM;

[125 ymeHue omepupoBaTh MOHATHAMM: KOMILJIEKCHOE YMCIIO, CONPSKEHHBIE KOMIUIEKCHbIE
qHcia, MOAYJIh M apryMEHT KOMIUIEKCHOTO YHCia, opMa 3alMCH KOMIIEKCHBIX YHCEll (TreoMeTprye-
CKasi, TPUTOHOMETpHYECKass U ainredpandeckas); yMeTb MPOU3BOIUTH apH(MeTHUecKue ACUCTBUS C
KOMIUIEKCHBIMHU YHCJIAMU; TIPUBOJIUTH PHUMEPHI HCIIOJIb30BAHMS KOMIUIEKCHBIX YHCETT;

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

[127 ymeHue HaXOAUTb BEPOATHOCTU COOBITHH C HMCIOJNb30BAaHHEM IpaUuecKUX METOJOB;
NPUMEHSATH JJIS pelieHus 3a7a4d (GOpMyJIIbl CIOKEHHSI M YMHOKEHHUSI BEPOATHOCTEH, PopMyIly HOTHOMH
BEPOATHOCTH, popmyny bepHymiu, koMOMHaTOpHBIE (HAaKTHl U POPMYJIBI; OLIEHUBATH BEPOSITHOCTH pe-
aJIbHBIX COOBITHI; YMEHHE ONEepUpOBaTh MOHATUAMU: CllyyaiiHas BeTUYMHA, paclpesieleHle BeposT-
HOCTEH, MaTeMaTH4YeCKOe OXHJIAHWE, AUCIIEPCUsT U CTaHIAPTHOE OTKIOHEHHE CIyYallHOW BEITMYUHBI,
(GyHKIMU pacripe/leieHus U IUIOTHOCTH paBHOMEPHOTO0, MIOKA3aTeIbHOTO U HOPMAJIBHOTO pacipesesne-
HUW; YMEHHE UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACIIPEACICHUI Ul PEIICHUs 3a7a4; 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, Jy4, IJIOCKUM YroJl, ABYTPAHHBIN YIroJl, TPEXTPaHHBIM YyroJl, IepeceKaromumecs, napa-
JIeNbHBIE M CKPEIIMBAIOIINECS MPSMbIE, MAapaUIeIbHOCTh U MEPIEHIUKYISPHOCTD MPSMBIX U TUIOCKO-
CTEH, YroJI MeX]ly IPSIMBIMH, YTOJI MEKAY MPSAMON U INIOCKOCTBIO, YTOJI MEXY IUIOCKOCTSMH; YMEHUE
MCTOJIb30BATh MPH PEIICHUU 33134 U3y4YeHHbIE (PAKThl U TEOPEMBI TUIAHUMETPHUH; YMEHHUE OIICHUBAThH
pa3Mepbl 00BEKTOB B OKPY’KAIOLIEM MUPE; YMEHUE ONIEPUPOBATh MOHATHSIMU: MHOTOI'PAaHHHK, CEYEHUE
MHOTOT'paHHHKa, TPABUIbHBI MHOTOIPaHHUK, IPU3Ma, TUpaMuIa, GUrypa 1 MoBEpPXHOCTH BPALCHHUS,
LWINHAP, KOHYC, Iap, cepa, pa3BepTKa MOBEPXHOCTH, CEUEHUsI KOHYCa M LWINHAPA, apajljiebHble



OCH WJIM OCHOBaHWIO, CEYEHHUE IIapa, MJIOCKOCTb, Kacaromascs chepsl, LIUIMHIPA, KOHYCa; YMEHHUE
CTPOUTH CEYEHHE MHOTOTPAHHUKA, U300pakaTh MHOTOTPAHHUKHU, (PUTYPHI U TTOBEPXHOCTH BpAICHUS,
UX CEYEHHs, B TOM YHUCIIE C IOMOIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHUE MIPUMEHATh CBOICTBA IreOMET-
puuYecKuX (Uryp, CaMOCTOSTEIBHO (POPMYIUPOBATH ONMPEACICHUS U3ydaeMbIX (UTyp, BBIIBUTATH TH-
IIOTE3bI O CBOMCTBAX M MPHU3HAKaX F€OMETPUUECKUX (Uryp, 0OOCHOBBIBAThH MJIM ONPOBEPraTh UX; yMe-
HUE MPOBOJIUTH KiAacCH(PUKanuio (GUTYp MO pa3aMyHbIM MPU3HAKAM, BBIOJHATH HEOOXOIMMBIE 10-
HOJTHUTEJbHBIE TIOCTPOCHMS,;

[129 ymenue cBOOOIHO ONEPUPOBATH MOHATUAMU: IIOMAAL (GUTYPBI, 00beM (QUTypHI, BETHU-
YMHA yIJa, PACCTOSHUE OT TOYKM JI0 IIOCKOCTH, PACCTOSIHME MEX]Y NMPSMBIMHU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH, IUIOIIAJb c(hepbl, IJIOMAAb MMOBEPXHOCTH MUPAMUMIBI, MPU3MbI, KOHYCa, LUWIMHJIPA,
o0beM Ky0a, IPSMOYTOJIBHOTO HapajuieNienunena, TUpaMUabl, TPU3MbL, HUIMHIAPA, KOHYCA, IIapa;
YMEHUE HaXOUTh OTHOILIEHHE 00BEMOB OJJOOHBIX (pUryp;

130 ymeHue cBOOOJHO OMEPUPOBATH MOHIATUSIMU: IBMXKCHHE, TapaJICIbHBIN IEPEHOC, CUM-
METpHs Ha IUIOCKOCTU U B IPOCTPAHCTBE, ITOBOPOT, IpeoOpa3oBaHue MOJ00Ms, MOA00HbBIE (UTYDHI;
YMEHHE paclo3HaBaTh paBHbIC U MO00HBIE (DUTYPHI, B TOM YHCIIE B PUPOJIE, HICKYCCTBE, apXUTEKTY-
pe; yMEHHUE HUCIOJb30BaTh N'€OMETPUYECKHE OTHOLICHHUS, HAXOAUTh N'€OMETPUYECKUE BEIMUUHBI (JUIH-
Ha, yroJl, Iiouaib, 00beM) IIPHU PELICHUH 3a]a4 U3 JPYTUX YU4eOHBIX IPEIMETOB U U3 pealbHON KU3-
HU;

I131 ymeHue cBOOOAHO ONEPUPOBATH MOHATUAMU: IPSIMOYTOJIbHASL 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 METOJ Ul 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 yMmeHue mMoJenupoBaTh peaylbHblE CUTYallMH Ha S3bIKE MAaTEMaTHKHU; COCTaBJISATh BbIpa-
JKEHMsI, ypAaBHEHUS, HEPABEHCTBA U X CHCTEMBI 10 YCIOBHIO 3a/1a4M, UCCIIEIO0BATH IIOCTPOEHHBIE MO-
JIeJId ¢ MCIIOJIb30BaHUEM ammapara ajireOpbl, HHTEPIPETUPOBATh MOJIYYEHHBIN pe3ybTaT; CTPOUTH Ma-
TeMaTUYeCKHE MOJIENH C ITOMOIIBIO T€OMETPUYECKUX MOHATHI U BEJTMYMH, peIllaTh CBSI3aHHbIE C HUMHU
MIPaKTUYECKHE 3a/1auM; COCTAaBIISITh BEPOSTHOCTHYIO MOJENIb U MHTEPIPETHPOBATh MOITYYEHHBIN pe-
3yJIbTaT; pelIaTh MPUKIAJHbIE 33/1a4M CPEICTBAMH MaTeMaTHYECKOTO aHAIN3a, B TOM YHCIIE COLHAlb-
HO-3KOHOMHMYECKOT0 U (PU3NYECKOTO XapaKTepa;

[133  ymeHue BbIOMpATh MOAXOIAIIMNA METOJ ISl PEeLIeHUs 331a4K; IOHUMaHUe 3HAaUUMOCTH
MaTEeMaTHKU B U3y4YE€HUHU MPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBJIEHUHN; YMEHHE PAacliO3HABATh
IPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HUCKYCCTBE, YMEHHE IPUBOAUTH MPUMEPbl MaTeMaTHUYECKUX OT-
KPBITUH POCCUHCKOW U MEUPOBOM MaTeMaTH4YECKOM HAYKH.

®dopmoii arTecTanuy 1o yueOHOH TUCIMITIIMHE SBISIETCS YK3aMEH.

2. PE3YJIbTATBI OCBOEHUS YYEFHOM JUCIUILINHBI,
HOVIEKAHIUE ITPOBEPKE

B pesynbraTe arTecranuu mo y4eOHOW AMCLUMIUIMHE OCYIIECTBIISAETCS KOMIUIEKCHAs Mpo-
BEpKa CJIEIYIOIINX 3HaHUM, yMEHUH, a Takke TuHaAMUKa (OpMUPOBAHMS KOMITETEHIHI:
Tabnuna 1

®opmMupyemble KOMIIETCHIIUH ®opmupyeMble 3HAHUS, YMEHHSA
U pe3yJIbTaThl

3HaTh:

31 akTyanbHBIN MPOGECCHOHATHHBIM U COIMAIBHBIA KOHTEKCT,
B KOTOPOM MPUXOAUTCS pabOTaTh U KHTh;,
32 OCHOBHBIC MCTOYHHKH WH(POPMAIIUU U PECYPCHI JIIS pele-
HUA 3a/1a4 1 1po0jeM B MpodhecCHOHATBPHOM W/HIIN COIHAIIb-
OK 01, JI1 —J110, M1 —M20, IT1 | HOM KOHTEKCTE;

— 1133 33 ajIropuTMbI BBIOJHEHHUS Pa0dO0T B MPO(PECCHOHATBHOH W
CMEXHBIX 00JIaCTsIX;
34 mMeToasl paboThI B IPO(heCCHOHATBHON M CMEXHBIX chepax;
35 CTpyKTypy IJIaHa JJIsl pelIeHUs 3a/1ay;
37 MOpSAAOK OLIEHKH PE3yJbTaTOB peIleHus 3a1ad mpodeccuo-
HAJILHOU NIEITEIbHOCTHU




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

YMeTh:

VY1 pacno3HaBaTh 3aaady W/uiau mpoOsiaemMy B mpodeccroHalb-
HOM W/WUJTU COLMAIIBHOM KOHTEKCTE;

VY2 ananu3upoBaTh 3a4ady W/WIM TpoOJieMy U BBIICNIATH €&
COCTaBHBIC YaCTH;

VY3 onpenenars dTamnbl pelieHus 3a1a4u;

Y4 BoBnATh ¥ 3G(HEKTUBHO HMCKaTh WH(OpMaIroo, HE00XO-
JUMYIO JUTsl pEeHIeHUs 3314 W/ 1K TIPOOIIEMBI;

V5 cocTraBuTh IIJIaH JCHCTBUS;

VY6 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, ipeaycMoTpenubie ®I'OC CITO 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
Tema 1.1. VYcrHbIN onpoc

IToBTOpEHME Kypca
MaTEeMaTUKH OCHOBHOU
IIIKOJIBI

[IpakTuueckas pabora

Ok3aMeHalMoHHas paboTa

Paznen 2. IIpsiMble H JIOCKOCTH 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. KoopauHathbl 4 BEKTOPbI B IPOCTPAHCTBE

Tema 3.1.
[IpsimoyronbHas cu-
cTeMa KOOpJIMHAT B

YceTHBINM Oonpoc
[IpakTuueckas pabora

IIPOCTPAHCTBE DK3aMeHaIoHHas paboTa
Tewma 3.2. VYcTHbIN onpoc
BBenenue B meTof Ko- IIpakTuyeckas pabora
OopAuHAaT
Paznea 4. OcHoBbl TpUroHomMerpuu. Tpuronomerpuyeckue GQyHKIUU
Tema 4.1. [TucbmenHas padbota

BBeneHuto B TpUroHo-
MeTpuio. Tpuronomer-
puueckue GopMyIibl

YcrHBIM onpoc
[IpakTuueckas pabora

Tema 4.2. Tpurono-
MeTpudecKrue QyHKIIMN

YceTHBIM onpoc
[TpakTrueckas pabota

Dk3aMeHalMoHHas paboTa

Tema 4.3. YcrHbIi onpoc
Tpuronomerpudeckue [IpakTuueckas pabora
YpaBHEHUS U HEPaBEH-
CTBa
Paznea 5. IlpousBoanas pyHKIMH, ee IPUMEHEHUE
Tewma 5.1. ITucemennas padota

[TonsiTHEe TPOM3BOAHOM

YcTHbIi onpoc
[IpakTryeckas paboTa

Tema 5.2.
dusnueckuii u reo-

YcrHbIN onpoc
[IpakTryeckas paboTa

DK3aMeHaImoHHas padora




METPUYECKUM CMBICIT
MPOU3BOAHOMN

Tema 5.3.
[TpuMeHeHHEe TPOun3-
BOJIHOM TIPH HUCCIIE/I0-
BaHUU (PYHKIIHI

ITucemennas padota
VYcrHblii onpoc
[IpakTuueckas pabora

2 ceMecTp

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

YcTHbIN onpoc
[IpakTuueckas pabora

DK3aMeHaIMoHHas paboTa

Pa3nen 6. MHOTOrpaHHMKH M TeJia BpallleHusl

Tena BpameHus

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

VYeTHbI onpoc
[TpakTrueckas pabota

Tema 6.3.
ITousiTue 06BLEMA

YceTHBII 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

BKSaMCHaHI/IOHHaﬂ pa60Ta

3.2. Hepeqem, BOIIPOCOB H 3aJaHuH 1)1 TEKYLIECIr0 KOHTPOJIsA

Dopmupyemple pe3yibmamol. TUYHOCHHbIE, MEMANPEOMEMHbIE
[epeuens 3aaHunii 3aKPHITOrO THIA
3anmanue Nel. Habiaure npou3BoaHyto 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;

3aganue Ne 4. Haiinute unTerpan
-1

f dx
(11 + 5x)%
2

A)5 6)7/72 B)29

1

4) "

3amanue Ne 5. YcTaHOBHTE COOTBETCTBHE (POPMYJIT COKPAIIEHHOIO YMHOKEHUS

DopMyJibl COKPAIIEHHOT0 YMHOKEHUS

1. Keampar cymmer: (a+b)? =
Ksazpar pasaoctu: (a—b)? =

A) (a—b)(a+b)
(a+Db)(@* —ab+b?)

2. Ky6 cymmsr: (a+b)® =

B) a° +2ab+b?

Ky6 pasuocru: (a—b)® = a’ —2ab+b?
3. PasuocTb kBagpatos: a° —b’ = B) (a—b)(@®+ab+b?)
Cymma ky6os: a° +b° = (a—b)(@a+b)

4. Pasnocts ky6os: 8° —h° =

) a’+3a’b+3ab’ +b°




Pasnocts keazpatos: a° —b? = a®—3a°b+3ab® -b’

Ilepeuens 3a/1aHU OTKPHITOTO THIIA
3ananue Nel. [Ipsamas AD, nepnennukynspnas menguane BM tpeyronsauka ABC, nenut e€ nononam. Haiinute
ctopony AC, eciii ctopoHa AB pasHa 4.
3ananne No2. Kak Ha3bIBaeTcs mpsiMast, KOTOpasl epeceKkaeT IIOCKOCTh (JIF00YI0), HaXO Iy 0Cs O MPSIMbIM
yriaom?
3amanue Ne 3. B kakux equHUIIAX U3MEPSIOTCS YTIIBI, KPOME TparycoB?
3ananue Ne 4. Jlononnute onpeaenenue: Cucrema TMHEMHBIX OJHOPOJIHBIX YPAaBHEHUH BCET/A ..., TaK KaKk OHa
HMEET, 10 KpaHeW Mepe, HyJIEBOE PEIICHHE
3amanue Ne 5. Jlomomuurte ompezaencHue: BoccranoBneHne QyHKIMHM MO €€ MPOM3BOJHOM, WIIM, YTO TO K€,
OTBICKaHHE HEONPEAEICHHOI0 MHTErpaja IO JaHHOM MOJBIHTErPalbHON (YHKIMH, HA3bIBAETCS ... 3TOW (QyHK-
UH

Dopmupyemure komnemenyuu u pezyavmamot. OK 01, npeomemmusie
Ilepeuenn 3a1aHUil 3aKPHITOTO TUIIA
3ananue Nel. BeposTHOCTB JOCTOBEpHOIO COOBITHS PaBHA. ..

a)l; 0)0; B)-1; r) 0,999.
3amanue Ne 2. BBIUHCIIUTE ONPEACTUTENh 4-T0 MOPAAKA, Pa3IOKUB €ro M0 BHIOPAHHOW CTPOKE WM CTOJIOIY:
1 2 3 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;

3ananue Ne 3. YcTaHOBUTE COOTBETCTBHE MEXTy ONEpallsIMU U AEHCTBUAMU C MaTpHULIaMU
OIIEPALIMA
1) cnoxenue MaTpuIL; 2) BBIYMTAaHUE MATPHILL; 3) yMHOXKEHHE MaTpHIlbl Ha YUCIIO.
JEUCTBUE
a) YMHOKEHHE BCEX JIEMEHTOB MaTPHUIIbl Ha YHCIIO;
0) cloYKeHHE COOTBETCTBYIOIINX 3JIE€MEHTOB MaTpPHI;
B) BBIYMTaHHWE COOTBETCTBYIOIIUX 3JIEMEHTOB MAaTPHIL;
3ananue Ne 4. YCcTaHOBUTE COOTBETCTBHE MEX/Ly TUIIOM CUCTEMBI YPaBHEHHUI U €€ TPU3HAKaAMHU
Tun cuctembl ypaBHEHUI
1) onpenencHHAs;
2) HeonpeeIeHHas;
3) coBMecTHas;
4) HecoBMecCTHas;
5) omHOpOTHASI.
MPHU3HAKA
a) cBOOOJHbIE WIEHBI BCEX €€ YPaBHEHHH paBHBI HYIIIO;
0) X014 OBI O/IH U3 CBOOOTHBIX WICHOB YPaBHEHHI CHCTEMBI paBEH HYIIIO;
B) CHCTEMa UMEET XOTs Obl OJJHO peIIEHHE;
I') cucTeMa uMeeT 6oJiee OTHOTO PEelICHHUS;
1) PELICHUEM CHUCTEMBI SIBIISIETCS] YIOPAJOYCHHAs! COBOKYITHOCTh YMCENl, IPH MOJACTaHOBKE KOTOPBIX B CH-
CTEMy KaXXJI0€ U3 ee ypaBHEHHUI oOpaliaercsi B BEpHOE PaBEHCTBO;
€) cucTeMa He MMeeT HU OJIHOTO PEICHUS;

. T
3ananue Ne 5. @ynkups Y = SIN X va otpeske | — —; — | umeer 00paTHyI0 QYHKIHIO, KOTOPas HA3bIBACT-

cs1 apkcuHycoM u obosnagaercst Y = dlCSINX. Ycranosure npaBuibHy 0 M0C/ICI0BATEIBHOCTD OMHCAHHS

cBOUCTB (yHKuMH Y = arcsinx
1) D(y) = [-11]
2) arcsin(—x) = —arcsinx
3) sin(arcsinx) = X, re X € [~ 1:1]
/A
HEWY)=|-—=—=
) E(Y) 5

[lepeuens 3a1aHU OTKPBHITOTO THTIA
3aganue Ne 1.Pemuts cucteMy ypaBHEHHI



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 - eANHAYHBIE BEKTOPHI,
obpasyromue yroa 120°,
3ananue Ne 3. Haiitu onpenenurens MaTpUILIbL

3 5 7 2
1 2 3 4
-2 -3 3 2
1 2 K 4

Bamanue Ne 4. Jlonmoimaute onpenenenne: CrucremMa JIMHENHBIX OJHOPOAHBIX YPABHEHHWI MMEET HEHYIIEBEIE pe-
IICHHS TOTJA U TOJBKO TOT/A, KOTJ]a paHT-MaTpuiia Ko3hdOUIIMEHTOB MPH MEPEMEHHBIX ...YUCIa IEPEMEHHBIX.
3amanue Ne 5. Jlononaute onpenenenne: Ecim kakas-mu6o cTpoka (cToder) MaTpUIlbl COCTOUT U3 OJHUX HY-
JIed, TO ee ONPECIUTENh PAaBeH



4. IEPEYEHD 3AJTAHUM JIJISI OIEHKHA C@OPMHUPOBAHHOCTHA KOMIETEHIIMA 1
PE3YJIbTATOB

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

5X —3<3x—7
3amanne Nel. Pemmre cucteMy HEpaBEHCTB U BHIOCPHTE MPAaBUIILHBIA BapUaHT OTBETA!

9—4x>25
A (-2:4) B) (—o0;—4) c) (-4,-2] D) (—4;+o0) E) (—o0—2]

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

A) (X+3)? +(y+1)? =25 B) (x—3)% +(y-1)%=25

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

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

3anmanue Ne 3. Ecniu B TpeyTrOJIbHUKE OAFH YTOJ OOJBIIE CYMMBI ABYX JIPYTHX YTIIOB TO OH:
A) IpAMOYTOIBHBIN B) Takoro TpeyroinbHHKa HE MOXKET OBITH

C) ocTpoyroapHBIN D) paBHOCTOpOHHMIA
E) TynoyronpHbIi

3anmanue Ne 4. HalianTte npon3BogHyI0 QYHKIIMH U BEIOCPHUTE MPABUIILHBIN BapHAHT: f(X) = (X + 3)2 —bX

A) 2x B) 7x
C) 2x° D) iz

X
E) x

3ananue Ne 5. YcTaHOBHTE COOTBETCTBUE (POPMYJIT COKPAIIEHHOTO YMHOKEHHUSI

DopMyJibl COKPALIEHHOT0 YMHOKEHHS

4. Ksagpar cymmsr: (a+b)° = A) (a-b)(a+h)
Ksazpar passocru: (a—b)? = (a+b)(@® —ab+b?)
5. Ky6 cymmer: (a+b)® = B) a’ +2ab+b?
Ky6 pasuocru: (a—b)® = a’ —2ab+b?
6. Pasnocts kBazparos: 8> —b® = B) (a—b)(@*+ab+b?)
CymMma KyOOB: a’+b®= (a — b) (a + b)
4. Pasuocts ky6os: 8° —b® = ) a’+3a’b+3ab® +b°
PaznocTh KBagpaToB: 3.2 — b2 = a3 —3a2b + 3ab2 - b3
3aganue Ne 6. YcTaHOBHTE MPABHIIBHYIO MOCIIEIOBATEIBHOCTD (pa30eiiTe BbIPasKeHUsI 10 MPaBHIIAM)
(28:2): (26 -19) 17+29r2
51r6:10 32+79-43

(52 + 23) — (35 + 28) 21 (13 + 28)

[lepeuens 3agaHnii OTKPBITOTO THTIA
3amanue Nel. Kak Ha3bIBaeTCsl BEJMYKMHA, KOTOPAs HUKOTA HE U3MEHSICTCS B CBOEM 3HAUCHUH?
3ananue No2. Kak Ha3pIBaeTcs mpsaMasi, KOTopas ImepeceKkaeT IIOCKOCTh (JIFo0YI0), HAXOAALYIOCS MO TPSMBIM
yriaom?
3aganue Ne 3. B kakux eAMHUIIAX U3MEPSAIOTCS YIJIbl, KPOME IPayCcoB?
3ananue Ne 4. Jlonoanute ¢pasy: BenuunHa, 4uciIoBOE 3HAYCHHE KOTOPOH U3MEHSCTCS [0 OIPEICICHHOMY,
W3BECTHOMY HJIM HEM3BECTHOMY 3aKOHY, Ha3bIBaeTCH ...
3anmanue Ne 5. JlomonHute ¢pazy: Cos obo3HavaeTes ...

Dopmupyemore komnemenyuu u pezyaromamot. OK 01, npeomemmnoie
Ilepeuennb 3a/1aHUif 3aKPHITOTO TUIIA
3amanue Nel. Kakas u3 QyHKUUH sBIsSieTCS HEUYETHOM:




3 4 2 4

A)y:x +>; B)y:x+x2 C)y:x+x2
1+Xx 1+Xx 1+Xx
D)y:x2+>;4 E)y:x+x23
1+x 1+ X

3ananue Ne 2. Berumciurte npuoIMkeHHO O€3 UCTIONB30BaHus KaabKysTopa u Tadmnul /16,06 , BeiGepure

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

3amanue Ne 3. Pelnte HEpaBEeHCTBO M BEIOEPUTE IIPABHIILHEINA BAPHAHT OTBETA. |2x + 3| <5.

a) [— 4;1]; 0) [— 8;2]; B) Ipyroii OTBeT.
3ananue Ne 4, Kakast u3 JaHHBIX (DYHKIIHI SBISETCS MOKA3aTSIbHOM?
Q) y=71"; B)y=X";
6) y=x"; r)y=2°""
VA /4

3apanue No 5. PanuanHas Mepa IByX yIJIOB TPEYroJbHUKA paBHA g u Z . HalimuTe rpagycHyto Mepy KaxJo-

I yIjla TpeyroJIbHUKa.

a) 75% u 45°% B) 60°n 457
6) 55° u 65°
cosda +CoS2c .
3ananue Ne 6. YrpocTuTe BIpaKeHHE 3 U BBIOEpHTE MPABUIBHBIN BapUaHT OTBETA
COSox
a)ctga ; B) COSX ;
0) 2cos T) Ipyroii OTBET.
3amanue Ne 7. YcTaHOBUTE COOTBETCTBHE (DOPMYITBI TBOWHBIX U MOJIOBUHHBIX YTIIOB
1. 8In2q = A)cos’ a—sin’a
2. COS2a = B) 2sina-cosa
3. 192 = 2ty
g B) 9 ’
1-t9°x
3ananue Ne 8. YcTaHoBHUTE COOTBETCTBUE (POPMYJIBI IBOMHBIX M MOJIOBHHHBIX YIJIOB
1) cos® | [ sin® sin
A) ~ cos
2)1tg® [ 0.
) g B) %sm\ |
3)tgl B) 1
4)ctgll I') 1/ cos‘a

- T T
3ananue Ne 9. Oynkums Y = SIN X Ha opeske I:— E ; E:| uMeeT 00paTHYI0 (QyHKIIHIO, KOTOpasi Ha3bIBa-
eTCst apKCHHYCOM U 0003Hauaercst Y = arcsinx.

Oynxupsa Y = arcsinx o0JaiaeT CaeayOIUMH CBOMCTBAMHU:

YcranoBure MPaBUJIBHYIO MMOCJICA0BATCIIBHOCTD

1) D(y) = [-11] 2) arcsin(—x) = —arcsinx
3) sin(arcsinx) = X, re X € [~ 1:1] 2 E(y) = {—%%}
T T
Bananne Ne 10. Oynxius Y = th Ha TIPOMEKYTKE (— E ; Ej uMeeT 00paTHyI0 (pyHKIMIO, KOTOpas

Ha3bIBACTCS apKTaHreHCOM 1 o6o3Hauaetcs Y = alCtgX.

@yuxmus Y = AFCIYX o6mamaer cienyrommamn coiicTBamm:

VYcranoBute MPaBUWIBHYIO MMOCJICA0BATCIIBHOCTD.



.7
22
3) tg(arctgx) = X, rze X € R 4 D(y)=R

1) arctg(—x) = —arctgx 2) E(y) =

Ilepeuens 3a/1aHU OTKPHITOTO THIIA
3amganue Ne 1. Kak Ha3pBaeTcst mpocTeiIas MIOBEPXHOCTD, €CIIH JIF00as psAMast, COSTUHSIONIAs IBE €€ TOUKH,
LEJIIUNKOM MPUHAICKHT €i1?
3amanue Ne 2. Kak Ha3bIBaeTcs MPSIMOYTOIIbHAS Ta0JIHIIA YHACEN, COJIEpKaIIas CTPOK U CTOJIOIIOB.
3anmanue Ne 3. Uro mpencrasisieT co00i COBOKYIMHOCTh BCEX PAIIMOHANBHBIX M UPPAITUOHATBLHBIX YHCEN?
3ananue Ne 4. Kak HazpIBaeTCsl pa3/ien reoMeTpUH, U3ydaloliii MPOCTpaHCTBEHHbIE (PUTYPHI U UX CBOMCTBA?
3ananue Ne 5. Uemy paBHA CyMMa KBaJpaToOB JJTMH KaTETOB?
3amanune Ne 6. Kak Ha3bIBArOTCS YUCIIa, COCTABIISIONINEC MATPHILY ?
3amanmne Ne 7. Kak Ha3pIBaeTcs yTBEep KICHUE, IPHHAMaeMOoe 0e3 T0Ka3aTenbCcTB?
3ananue Ne 8. KTo BBen moHsTHE «abCOMIOTHAS BEIMYMHA JICHCTBUTEIBHOTO YKCTa»?
3amanue Ne 9. Jlonomaute dpazy: Onepanus, COCTOAIIAs B BRIYUCICHAH TPOU3BOAHBIX U nu(hepeHnaioB ot
mo6oit auddepeHipyemMoit GyHKIHA — 3TO ...
Bamanue Ne 10. JJoronuute ppasy: VpaBHeHune Biaa ax’+bx+c=0, rie a He paBao 0 — 9710 ...



5. KPUTEPUHU OLIEHKH

5.1. Kputepnu olleHKH TeKYIero KOHTPOJIsl U MPOMeKYTOYHOM aTTecTAluH

B ®I'BOY BO «II'TY» nns oO0y4arommxcs o 00pa3oBaTebHBIM MIPOrpaMMaM CPEIHETO Mpo-
(dbeccruoHaabHOrO0 00pa30BaHUsl MPUMEHSETCS MATUOAIUIbHAS IIKalla 3HAHUM, YMEHHH, MPaKTUYECKOro
OTIbITA.

Ta6mmma 3

MIxanbl
OlICHHMBAHUS

Kpurepun onennBanns

NATHOAIL-
Had
3aqyer

IToka3bIBaeT BEICOKHH YPOBEHb OCBOCHHS PE3YJIBTATOB, T.C.:
JEMOHCTPHPYET IIy0OKOe M MPOYHOE 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 HOPMATHBHO-IIPABOBOM JIUTEPaTYpE;
—  yMeerT JieNaTh JOCTaTOYHO 00OOCHOBAHHBIE BBIBOBI IT0 W3J1aracMOMY MaTepHualy.

Ja
|

IToka3bIBaeT NOPOTOBBIN YPOBEHb OCBOCHUS PE3yJIbTATOB, T.€.:
—  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 - | «Xopotoy - 4 6an- |«OTiudanoy - 5 6an-
3 damna
3ayTeHo

CraButcs B ciiydae:
— HE3HaHWS 3HAYMTEIBHON YacTH MPOrPaMMHOTO MaTepHaa;
— HE BJIAJICHUS MMOHATUIHBIM aIlliapaToM TUCITUTUINHBL;
—  JIONYIIEHUS CYIIECTBEHHBIX OIMIMOOK MPH U3I0KEHUN YI4eOHOTO MaTepHarna,
— HEYMEHHSI CTPOHUTH OTBET B COOTBETCTBHH CO CTPYKTYPOH H3JIaraeMoro BOIIPOCa;
HEYMEHHUS IeNIaTh BEIBOBI 110 U3JIaraeMOMY MaTepHaly.

«HeynoBieTBopuTEIbHOY
- 2 baa
He 3aureno
[

Kpurepum oueHKH TeCTOBBIX 3aIaHU I

Tabmnuma 4
IIpoueHT BHINMOJIHEHHBIX Ouenka
TECTOBBIX 3aJJaHMIi
10 50% HEY/I0BJIETBOPUTEIHHO
50-69% YAOBJICTBOPUTEIHLHO
70-84% XOPOIIIO
85-100% OTJIMYHO




KJIIOYUU K 3AJAHWAM UL TEKYIOEI'O KOHTPOJIA

Tabnmma 5
®dopMupyeMbie KOMIIe-
Telflmnpz pe3yabTaThl Ne sajaHus Otser
3agaHus 3aKpbITOr0 THIA
Ne 1 B
No 2 b
Ne 3 2
No 4 b
JINYHOCTHBIE, METa- Ne's 1-6, 2-r, 3-a, 4-B
OpEAMETHBIC 3agaHusa OTKPHITOr0 THIA
No 1 3,2
No 2 ITepnenaukyssip
Ne 3 Panuan
Ne 4 COBMECTHA
No 5 HHTETPUPOBAHUEM
3aganus 3aKpbITOr0 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




KJIFOUU K 3AJAHUAM J1J151 OLIEHKU COOPMHUPOBAHHOCTH KOMITETEHLIVII U PE-

3VJIbTATOB
Tabnuia 6
®opmMupyemMbie KOMIIe-
Te}?unnplz pe3yJbTaThl Ne sajaHus Orser
3aganus 3aKpbITOr0 THIA
o] B
Ne 2 B
03 E
Ne 4 A
No 5 1-6, 2-1, 3-a, 4-B
Ne 6 K 1 mpaBuiry otHOCsTCS puMepst: (28 : 2), (26 —
JINMHOCTHbIE, MeTa- 19). (52 + 23) — (35 + 28). 2 1 (13 + 28):
HPEAMCTHBIC Ko 2 mnarunv otroCcsTCS: — 17 4291 2,
K3 mpaBuny —51r6:10,32+79-43
3agaHus OTKPHITOr0 THIA
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 T
Ne 5 B
Ne 6 B
Ne 7 1-6, 2-a, 3-B,
Ne 8 1-8, 2-1, 3-a, 4-0,
Ne 9 1,432
OK 01, npenmeTtHbie Ne 10 4231
3aaHusi OTKPBHITOrO THINA
No 1 II110CKOCTE
Neo 2 Martpuia
Ne 3 JIelCTBUTEIbHBIC YHCIIA
Ne 4 Crepeomerpusi
Ne 5 KBaJIpaTy TUIOTEHY3bI.
Ne 6 DIIEMEHTHI
No 7 Axcuoma
Ne 8 Kortc
Ne 9 IupdepennmpoBanme
Ne 10 KBagpaTHoe ypaBHEHHE

KpnTeme OIICHKH TE€CTOBBbIX 33Haﬂﬂﬁ, 3aJaHUHA HA AOMOJTHCHUE, C PA3BEPHYTHIM OTBE€TOM U HA
YCTAHOBJICHHUE HpaBl/leHOﬁ nmocj1e10BaTe/JIbHOCTH

Bepnbiit oTBeT - 2 6anna.

HesepHnblii oTBeT Min ero orcyrcrBue - 0 6amos.

KpuTtepun oneHkn 3a1aHuii HA CONOCTABJICHUE

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

6onee 1-it ommOKM UM OTBET OTCYTCTBYET - ) OanioB



