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1. MACIHHOPT ®OHJA OHEHOYHBIX CPEACTB

®onxa oneHoYHBIX cpeacts (nmanee - @OC) sABISIETCS HEOTHEMIIEMOW YacThiO pabodei mpo-
rpammbl aucnurinabel OY /.13 MaTtemaruka u npeiHa3HaueH Uit KOHTPOJIS U OLIEHKH 00pa3oBaTeib-
HBIX JOCTHKEHHUN 00y4YarolnXcsi, OCBOMBIIUX MPOrpaMMy JaHHOW JUCUUILIHNHBL.

[enpro pa3paboTku (OH/IA OIIEHOYHBIX CPEJICTB SIBISICTCS YCTAHOBJICHHE COOTBETCTBHSI YPOBHS
MOATOTOBKU OOydaromuxcsi TpedoBaHusM (enepaabHbIX TOCYJapCTBEHHBIX 00pa3oBaTeNbHBIX CTaH-
IapToB cpenHero oomero oopazosanus (naee - ®I'OC COO) u deaepantbHBIX TOCYIAPCTBEHHBIX 00-
pa3oBaTeNbHBIX CTAHAAPTOB CpeiHero npodeccuoHanbHoro oopaszoBanus (naiee - ®I'OC CI10).

Paboueit mporpammoii mucrumiuael OY /(.13 Maremarrnka mpenycMOTpeHO (HOpMHUPOBaHHE
KOMITETCHIIMI U IOCTUKEHUE Pe3yIbTaTOB:

OK 01 BsiOupats criocoOsl penieHus 3a1a4 npoPecCHOHAIBHON ACATEIHPHOCTH MPUMEHHUTEIb-
HO K pa3Iu4yHbIM KOHTEKCTaM

1) JInyHOCTHBIX:

J1 c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3HUIMH OOYYArOIIeTrocss KaK aKTHBHOTO U OTBET-
CTBEHHOT'O YJIEHA POCCHIICKOT0 00IIeCTBa;

J12 MIPUHATHE TPATUIUOHHBIX HAIMOHAJIBHBIX, OOIEYEIIOBEUECKUX T'YMAaHMCTHUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

J3 YMEHUE B3aUMOJIEMCTBOBaTh C COLMAIBHBIMA HMHCTUTYTaMHU B COOTBETCTBUHM C HX
(GYHKIIUSMU ¥ HA3HAYCHUEM;

JI4 OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIero;

JI5 TFOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTU MacTepCTBa, TPYJAOI00HE;

JI6  rOTOBHOCTBH K aKTMBHOU AESATEIBHOCTU TEXHOJIOTUYECKON U COLMAILHOM HAIPaBIEHHO-
CTH, CITOCOOHOCTh HHUITUHPOBATH, INITAHUPOBATH M CAMOCTOSTEIIFHO BHIMIOJTHATH TAKYIO NESTCIILHOCTD;

7 MHTEpPEC K pa3NuyHbIM cepaM npodecCHOHATbHON AeATeIbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BEIOOpP Oymyiel mpodeccuu U peaTn30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

JI8 TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEil
KU3HH;

JI9 c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO pa3-
BUTHUS HayKU U OOILIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO-
3HaHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MUDE;

JIT0  oco3HaHME IIEHHOCTH HAYYHOU JESITEIIbHOCTUA, TOTOBHOCTh OCYILIECTBIIATh MPOSKTHYIO U
HCCIIEA0BATENbCKYIO A TENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

2) MeranpeameTHbIX:

M1 - cnocoOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbBHOMY MOUCKY METOAOB PEIICHUS MPaKTHYe-
CKHX 3aJ1a4, MPUMEHEHHUIO Pa3JIMYHBIX METOJIOB MTO3HAHUS,

M2 - ¢dopMupoBaHHe HAYYHOT'O THIA MBIIIJICHHS, BIaJIeHUE HAYYHOH TEPMUHOJIOTHEH, KITIO-
YEBBIMU TOHATHUSIMU U METO/IAMH;

M3 - aHanu3upoBaTh NMOJYYEHHBIE B XO/I€ PELICHUA 3aa4H PE3yJIbTaThl, KPUTUYECKH OLICHU-
BaTh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

M4 - pa3pabaTbiBaTh IUIaH pElIEHUsI MPOOJIEMBI C YU€TOM aHaIn3a UMEIOIINXCS MaTepuaib-
HBIX U HEMaTepUaIbHBIX PECYPCOB;

MS5 - ocymiecTBIAThH LeNeHANPaBICHHBIA MOUCK TIEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
PO eCCUOHAITBHYIO CPENy;

M6 - KOOpAMHHPOBATH U BHIMOIHATH PaOOTY B YCIOBUSAX PEAbHOTO, BUPTYAJIbHOTO U KOM-
OMHUPOBAHHOTO B3aUMOJICHCTBUS,

M7 -  ocCymecTBIsATh MO3UTUBHOE CTPATErMUYECKOE MOBEICHUE B PA3IMYHBIX CUTYalUsIX, IPO-
SIBJISITH TBOPUYECTBO M BOOOPaKEHHE, ObITh MHUITUATHBHBIM.

MS8 - camMOCTOSTENbHO OCYIIECTBISTH MO3HABATEILHYIO JIEATEIBHOCTD, BBISIBISATH MPOOJIEMBI,
CTaBUTh W (POPMYJIMPOBATH COOCTBEHHBIE 3aa4d B OOpa30BATEIBHOU NEATETLHOCTH U KU3HEHHBIX
CUTYaLUSIX;

M9 - caMOCTOSITETHPHO COCTaBIIATh TUIAH PEHICHUS MPOOJIEMBI C YU€TOM HMMEIOIINXCS Pecyp-
COB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUH;

M10 - naBaTh OLIEHKY HOBBIM CUTYAIlUsIM;

MI1 - pacuupsTh paMKu y4eOHOTO ITpeIMeTa Ha OCHOBE JTMYHBIX MPEINOYTEHUNH;



MI12 - nenaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a pellie-
HHUE;

M13 - orneHuBaTh NPUOOPETEHHBIH OIIBIT;

M14 - naBaTh OLIEHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHUBBI B AEATEIbHOCTb, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

M15 - BnaneTh HaBbIKAMHU IO3HABATEIbHOW pedIeKCHMM KaK OCO3HAHUS COBEPIIAEMBIX JeH-
CTBUI U MBICIIUTEIbHBIX [TPOLIECCOB, UX PE3Y/IbTATOB U OCHOBaHUI;

M16 - ymeTh oLleHMBAaTh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

M17 - chopMUPOBAaHHOCTH CAMOPETYJIMPOBAHUS, BKIKOYAOLIET0 CAMOKOHTPOJIb, YMEHHE MPH-
HUMAaThb OTBETCTBEHHOCTH 32 CBOE IMOBEJEHHE, CIOCOOHOCTh aAaNTUPOBATHCA K SMOIIMOHAIBHBIM U3-
MEHEHHUSM U NPOSABIATh TMOKOCTb, OBITh OTKPHITEIM HOBOMY;

MI18 - yMmeHue NpUHHMAaTh MOTUBBI U apryMEHTbI IPYIUX JIIOJAEH IpU aHAJIM3€ PE3yIbTaToB
NesTeNbHOCTH;

M19 - ymeHue npu3HaBaTh CBOE MPABO U MPABO APYTHX JIIOJIEH Ha OMIHOKH;

M20 - ymeHue pa3BUBaTh CIIOCOOHOCTb MOHUMATh MUP € TIO3ULIUH IPYTOro YeJIOBEKa.

3) IIpeameTHBIX:

IT1 BJIaJIEHHE METO/IaMH JI0Ka3aTeNlbCTB, aITOPUTMAMU peIleHHs 3aja4; yMeHue Gopmyiu-
poBaTh ONpeAeNeHus, aKCUOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOAUTD J10KA3aTEIbHbIE PACCYKICHUS
B XOJI€ peLIeHUs 3a]a4;

[12  ymeHue omepHpoBaTh MOHATHSIMHU: CTEICHb YMCIIA, JOTapu(pM YHCIa; YMEHHE BBIOI-
HATh BBIYMCIICHUE 3HAYE€HUI U IpeoOpa30BaHus BBIPAKEHUH CO CTENEHAMH U Jorapupmamu, npeodpa-
30BaHUs APOOHO-PALlMOHAIILHBIX BbIPAXKEHUI;

I13  ymeHue onepupoBaTh HOHATUSAMU: pallOHAJIbHBIE, UPPALMOHAIBHbIC, TOKa3aTeNbHbIE,
CTENEHHbIE, Jorapu(pMUUecKue, TPUTOHOMETPUYECKUE YPAaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

[14  ymeHue omepupoBaTh HNOHATUAMM: (YHKLIMS, HENpepblBHAS (DYHKIUS, IPOM3BOJHAs,
1epBooOpa3Hasi, ONPECIICHHbIN UHTErpajl; yMEHUE HaXOUTh IIPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINH,
UCHOJb3Yysl CHPAaBOYHBbIE MaTepHalbl; MCCIENOBATh B MPOCTEHIINX CilydasX (YHKIUM Ha MOHOTOH-
HOCTh, HAXOJIUTh HAHOOJBIINE U HAMMEHBIINE 3HAYCHHUS (QYHKIUH; CTPOUTH rpa)uKi MHOTOUJICHOB C
MCIOJIb30BAHUEM allapara MaTeMaTHYECKOro aHaliu3a; MPUMEHATh MPOU3BOJHYIO NP PEIICHUH 3a-
Jla4d Ha JIBI)KEHUE; pellaTh NPaKTUKO-OpUEHTHPOBAaHHbBIE 33/1a4M HAa HauOOJbIINEe U HAUMEHbIIINE 3Ha-
YEHMsI, HA HaX0XJIEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

[IS  yMmeHue omepupoBaTh MOHATUSAMU: palOHaiIbHas (QYHKIUS, OKa3aTelnbHAs (YHKIIMS,
creneHHast QyHKIMs, Jorapudmudeckas GyHKINs, TPUTOHOMETpHUecKue (QyHKIMH, oOpaTHbIE (PyHK-
L[MU; YMEHHUE CTPOUTH IpapUKU U3YUYEHHBIX (PYHKUINH, UCIIOIB30BaTh I'paMKK MPU U3YYEHUH TIpoliec-
COB U 3aBHCHMOCTEH, IPU PELIeHNH 33]a4 U3 JAPYIUX Y4eOHBIX NMPEeIMETOB U 3a/1a4 U3 PealbHOM jKu3-
HU; BbIpaxaTb (OopMyIamMH 3aBUCUMOCTU MEX]ly BETMUMHAMY;

[16  ymeHue pemaTb TEKCTOBBIEC 33a4M PA3HBIX TUIIOB (B TOM YMCJE Ha MPOLEHTHI, 10JIU U
4yacTy, Ha JIBUKEHUE, paboTy, CTOUMOCTh TOBApOB U YCIIYT, HAJIOTH, 3aJja4i U3 00JIACTH YIpaBICHUS
JIMYHBIMU U CEMEHHBIMH (PMHAHCAMM); COCTABIIATH BhIPAKEHUs, YPABHEHUS, HEPABEHCTBA U MX CUCTE-
MBI 110 YCJIOBHIO 33/1a4H, MCCJENI0BaTh MOJYYEHHOE PEIEHUE U OLEHUBATh MPaBIONOA00HOCTh pe-
3yJIbTATOB;

[17  ymeHue omepupoBaTh NOHATUAMU: CpeAHee apudmMeTnyeckoe, MeIuaHa, HaubobIIee U
HaMMEHbIIIee 3HAUYEHUs, pa3Max, JUCIEPCUs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeHue
U3BJIEKAaTh, HHTEPIPETUPOBATh UHPOPMAIIUIO, PEACTABIEHHYIO B TabauIax, Ha Auarpammax, rpadu-
Kax, OTPaKaloIlyl0 CBOMCTBA pealbHbIX MPOLIECCOB U SBJICHUH; NMPEICTABIATh HHPOPMAIIUIO C TTIOMO-
1IbI0 TAOJIHI] U AMArpaMM; UCCIIEeI0BaTh CTATUCTUYECKHE JaHHbIE, B TOM UYHCJE C IMPUMEHEHUEM rpa-
(uUecKux METOJI0B U DJEKTPOHHBIX CPE/ICTB;

I18 YMEHHE ONEepUPOBATh MOHATHUSAMU: CIyYalHBIM OMNBIT U ClydyaliHOE€ COOBITHE, BEpPOAT-
HOCTB CIIy4aifHOrO COOBITHS; YMEHHE BBIYHMCIATH BEPOATHOCTH C MCIIOJIb30BaHUEM I'pauuecKUX Me-
TO/IOB; MPHUMEHATh (QOPMYJbl CIOXKEHHS M YMHOXKEHHUS BEPOSATHOCTEH, KOMOMHATOpHbIE (aKThl U
(bopMyIIbI IPU pEIIEHUH 3a/1a4; OLEHUBATh BEPOSTHOCTH PEANbHBIX COOBITHI; 3HAKOMCTBO CO CIIyJaii-
HBIMH BEJIMYMHAMU; YMEHHE IPUBOIUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJIBIINX YHCEN B MPUPOAHBIX
U OOILECTBEHHBIX SIBICHUSX;

I[19  ymeHue omepupoBaTh MOHATUSAMU: TOUKA, MIPsMasi, INIOCKOCTb, IPOCTPAHCTBO, JBYTPaH-
HBIM YToJ1, CKpeLMBaOUIMeECs MPsMBbIE, NapaJlIeIbHOCTh U MEPIEHANKYISIPHOCTh NPSIMBIX U INIOCKO-
CTEH, yroy1 Mexay IpsIMbIMHU, YTOJl MEXYy MPSMOM U MIIOCKOCTHIO, YTOJI MEXKAY IIIOCKOCTSIMH, PAacCTO-



SIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMU, PACCTOSHUE MEXKIY IUIOCKOCTSIMH; yMe-
HUE MCIIOJIb30BaTh IIPU PELICHUHU 3a/1a4 U3y4YEeHHbIE (DAKThI U TEOPEMBI INIAHUMETPUU; YMEHUE OLICHU-
BaTh pa3Mepbl 00bEKTOB OKPYKAIOLIETO MUPA;

IT10 ymeHue onepupoBaTh MOHITUAMU: MHOTOTPAaHHHMK, CEYCHHE MHOIOTpPaHHUKA, KyO, ma-
paJuienenuIes, npu3Ma, nupaMuaa, Gurypa u moBepXHOCTh BpaILleHHs, HWIMHAIP, KOHYC, map, chepa,
ceueHMs (pUrypsl BpalleHus, IIOCKOCTb, Kacarouascs chepbl, HWIMHIPA, KOHYca, IUIOMAAb OBEpX-
HOCTH TMHPaMHJIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIomans cheprl, 00beM Kyda, IpSMOYTOJIBHOTO Ia-
pajuienenuIeaa, TupaMuibl, pU3Mbl, IUIMHIPA, KOHYCA, II1apa; YMEHHE H300pakaTb MHOTOTDAaHHUKU
Y MTOBEPXHOCTHU BPALICHUS, UX CEYECHHS OT PYKH, C IIOMOILIBIO YEPTEKHBIX HMHCTPYMEHTOB U JIEKTPOH-
HBIX CPEJCTB; YMEHUE PACIIO3HABATH CHMMETPHUIO B IIPOCTPAHCTBE; YMEHUE PACIIO3HABATH ITPABUIIbHBIC
MHOTOTPaHHUKU;

[111 ymeHue omepupoBaTh MOHSATHAMH: JBH)KEHHE B MPOCTPAHCTBE, MOJOOHBIE (UTYpHI B
IIPOCTPAHCTBE; UCIOJIb30BaTh OTHOLIEHHE IUIOIIAIeH TOBEPXHOCTEN U 00bEMOB MTOI0OOHBIX GUTyp IpU
peLIeHuy 3a1ay;

I112  ymeHue BBIUMCIATH T€OMETPUUYECKHE BEJIUYMHBI (AJIMHA, YroJl, IIOMaab, 00beM, IIo-
1131 TIOBEPXHOCTH ), HCIIONB3YsI U3Y4YEeHHBIEC ()OPMYIIBI U METOMBI;

IT13  yMmeHue onepupoBaTh NOHATHUSAMU: NPSMOYIOJbHAs CHCTEMA KOOPAMHAT, KOOPAHMHATEHI
TOYKH, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAIPHOE IIPOU3BEICHUE, YTOJI MEXKIY BEKTOPAMH, CYMMa BEK-
TOPOB, IPOU3BEJICHUE BEKTOPA HA YUCIIO; HAXOUTh C IIOMOLIbIO U3YYEHHBIX (DOPMYJI KOOPJIUHATHI Ce-
pEeauHBI OTPE3Ka, pACCTOSIHUE MEXAY ABYMS TOUKaMU;

I114 ymeHue BbIOMpaTh MOIXOASIIUN HM3Y4YEHHBIH METON AJIS pElIeHUs 3a/lauyd, pacro3Ha-
BaTh MaTeMaTu4yeckue (hakThl 1 MATEMAaTHYECKUE MOJICIH B IPUPOIAHBIX U OOIIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; YMEHHUE IPUBOAUTH NIPUMEPHI MATEMAaTUYECKUX OTKPBITHM POCCUNCKON U MUPOBOW MaTe-
MAaTHUYE€CKOW HAYKHU.

IT15 ymeHue onepupoBaTh MOHATUSAMU: ONPEAEIECHUE, AKCHOMA, TEOPEMa, CIEACTBUE, CBOM-
CTBO, MPU3HAK, JI0KA3aTeILCTBO, PABHOCKUIIbHBIE (POPMYIMPOBKU; yMEHUE POPMYINPOBATH OOpATHOE U
IIPOTUBOIIOJIOKHOE YTBEPKIACHUE, IPUBOAUTD NIPUMEPHI M KOHTPIPUMEPBI, UCIIOJIB30BATh METOJ Ma-
TEMAaTHYECKOW MHIYKLWHU; TPOBOJUTH JOKA3aTEJIbHbBIE PACCYKICHUS MPU PEIICHUU 3a/1a4, OLICHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKIACHUM;

[116 ymeHue onepupoBaTh NOHATUSIMU: MHOXKECTBO, IOJMHOXKECTBO, ONEPALIUU HAJl MHOXKeE-
CTBaMH; YMEHHE HUCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJis ONUCAaHUS PEAIbHBIX NpO-
LIECCOB U SIBJIEHUI U NPH PEIICHNUH 33]1a4, B TOM YHUCJIE U3 JPYTUX YUEOHBIX IIPEIMETOB;

I117 ymeHue onepupoBaTh MOHATUAMU: Irpad, CBA3HBINA Tpad, AepeBo, MUK, rpad Ha mioc-
KOCTH; YMEHHUE 33JaBaThb U ONMCHIBATh I'padbl pa3IMUHBIMHM CIIOCOOAMH; MCIOJIb30BaTh rpadsl Mpu
pEILIECHNN 33/1a4;

IT18 ymeHue cBOOOJHO ONEPUPOBATH MOHATHAMH: COUETAHUE, IEPECTAHOBKA, YHCIIO COYETa-
HUM, 4nCI0 nepecTaHoBOK; OMHOM HbI0TOHA; yMeHue MpUMEHSATh KOMOMHATOPHbIE (DAKThl U paccyk-
JEHUs JUIsl peleHus 3a/1a4;

IT19 ymeHue omnepupoBaTh NOHIATHIMH: HATYPAJIbHOE YUCIIO, LIEJI0E€ YUCIIO, OCTATOK IO MO-
TYJIF0, PALIMOHAIIBHOE YMCJI0, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA HAaTYpaIbHBIX, LIEJIbIX, PALIMOHAIb-
HBIX, IEUCTBUTEIBHBIX YUCEN; YMEHUE UCIOIb30BaTh MIPU3HAKH JIETMMOCTH, HAUMEHBIINNA OOLIHii /1e-
JUTENlb U HaUMEHblee o0lliee KpaTHOe, airopuT™M EBKina npu pemeHuu 3aaad; 3HaKOMCTBO € pas-
JUYHBIMU MO3UIIMOHHBIMU CUCTEMAMHU CUHUCIICHUS;

[120 ymeHue cBOOOJIHO ONEpPUPOBATH MOHATUSMHU: CTEMEHb C IEJIBIM ITOKa3aTeleM, KOpEeHb
HaTypaJIbHOM CTENEHH, CTENEHb C PAllMOHAIBHBIM [TOKA3aTEIEM, CTENEHb C JIEHCTBUTEIBHBIM (BELIe-
CTBEHHBIM) MOKa3aTelsieM, JIoTapu(M dncia, CHHYC, KOCUHYC U TAHT€HC MPON3BOJIBHOTO YHCIA;

[121 ymeHue onepHpoBaTh MOHATUIMU: TOXKAECTBO, TOXKJIECTBEHHOE NPeoOpa3oBaHue, ypaB-
HEHHE, HEPAaBEHCTBO, CUCTEMAa YPaBHEHHUM W HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUM, HEPABEHCTB U
CHCTEM, pallMOHaJbHbIE, UPPALlIOHAIBHBIE, TTOKA3aTeNIbHbIE, CTENEHHbIE, JOrapu(pMHUUECKHE, TPUTO-
HOMETPUYECKUE YPABHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE PEIIaTh YPaBHEHUS, HEPABEHCTBA U CH-
CTEMBI C IIOMOILBIO PA3JIMYHbBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPaMETPOM;
MPUMEHSTh YpaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHHUs MaTeMaTHYeCKHX 3a/ad M 3aJad U3
pa3NUYHBIX 001acTe HAYKU U peallbHOW KHU3HH;

[122 ymeHue cBOOOJHO ONEpPUPOBATH MOHATUSIMH: Tpaduk (QyHKUMH, oOpaTHas (QyHKUHUSA,
KOMMO3ULUS QYHKUUH, TuHEHHas QyHKIMS, KBaapaTUyHast QYHKIUS, cTeneHHas (QYHKIMS C LEIbIM
MoKa3aresiaeM, TpPUrOHOMeTpudeckue (QyHKLWU, 0OpaTHble TPUTOHOMETpUUEcKHe (YHKIMH, MOKa3a-



TeNbHas U JorapudmMuieckas QyHKIUU; YMEHUE CTPOUTH Tpaduku (GyHKUIUH, BBIMOIHATE Ipeodpa3o-
BaHMS TpadUKOB (YHKIIHIA,

YMEHHUE HUCIOIb30BaTh IrpaduKu QYHKIUN UIS U3y4SHHsI IPOIIECCOB U 3aBUCUMOCTEH IpHU pe-
LIEHUU 33Ja4 U3 JPYrux y4eOHbIX IPEAMETOB U U3 pealbHOM JKU3HHU; BbIpaXaTh (GOpPMyJIaMU 3aBUCHU-
MOCTH MEXAY BEIMUNHAMU;

yMEHHEe CBOOOJHO ONEpPUPOBATH MOHATUSAMU: YETHOCTh (DYHKLMHU, EPUOAUYHOCTH (YHKIIHH,
OTPaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTh (YHKUMH, OSKCTpeMyM (yHKIHMH, HauOoiblIee M
HauMEHblIee 3HaYeHUs! PYHKIMU Ha IPOMEKYTKE; YMEHUE IIPOBOAUTH MCCIIE0BAHNE (QYHKLINY;

YMEHHE UCII0JIb30BaTh CBOWCTBA U TpapUKu GYHKUMH AJIs pEeLIeHHUs ypaBHEHHM, HEPaBEHCTB U
3a/a4 ¢ mapaMeTpaMu; u300pakaTh Ha KOOPAWHATHOW IUIOCKOCTH MHOXKECTBA PEIICHUN YPaBHCHHIA,
HEPaBEHCTB U UX CUCTEM;

[123 ymeHue cBOOOJHO ONEPHPOBATH MOHATHSIMHE: MOCIEIOBATEIBHOCTD, apu(MeTHIecKas
Iporpeccusi, reoMeTpudeckas nporpeccus, 0eCKOHEYHO YObIBaroIlas reoMeTpudeckas MpOrpeccus;
YMEHHE 33/1aBaTh MOCJIEI0BATEIILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (GOPMYII;

[124 ymeHue omnepupoBaTh MOHATHSIMU: HENPEPHIBHOCT (PDYHKLMHU, ACHUMIITOTHI Tpaduka
¢byHKIMU, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIIUH, TECOMETPUUECKUNA U (PU3UYECKHI CMBICT MPOU3-
BOJIHOM, IepBOOOpa3Hasi, ONpeesIeHHbI HHTErpall; yMEHUE HAXOIUTh ACUMITOTHI Irpaduka GyHKLIUY;
YMEHHUE BBIYHCISATH MMPOU3BOAHBIE CYMMBI, TIPOU3BEICHUS, YACTHOTO W KOMITO3UIMH (DYHKIIHIA, HaXO-
IUTh ypaBHEHUE KacaTelbHOH K rpaduky GyHKIUY;

YMEHME UCIOJIb30BATh MPOU3BOAHYIO I UCCIIEIOBAaHUS (PYHKLMM, A1 HAXOXKIECHUS HAUITyY-
IIEro pelieHus B MPUKIAAHBIX, B TOM YHUCJIE COLMATbHO-I)KOHOMUYECKUX U (PU3MUECKUX 3a/]a4ax, s
OIpe/IeNICHUs] CKOPOCTU U YCKOPEHHUS; HaXOIUTh IJIOMAAN U 00beMbl (PUTYp ¢ IOMOIIbIO UHTETPasa;
IPUBOAUTH MPUMEPHl MATEMaTHUYECKOI0 MOEIUPOBAHUS C MOMOLIbI0 TU(dEepeHIMATbHBIX ypaBHe-
HUM;

[125 ymeHue omnepupoBaTh MOHATHSIMU: KOMIUIEKCHOE YMCJIO, CONPSHKEHHbIE KOMIUIEKCHBIE
qHcia, MOAYJh U aprTyMEHT KOMIUIEKCHOTO YHcia, GopMa 3aliCH KOMILICKCHBIX YHCeN (TeoMeTpruyie-
CKasi, TPUTOHOMETpUYECKass U ajreOpandeckas); yMeTb HMPOU3BOAUTH apu(pMETHUYECKHE NEHCTBUA C
KOMIUIEKCHBIMU YHCJIAMU; IPUBOJAUTH IPUMEPHI UCIIOJIb30BAHMS KOMILJIEKCHBIX YHUCET;

[126 ymeHue cBOOOJHO OINEPUPOBATH MOHATHAMM: CpegHee apudmeTnueckoe, MeauaHa,
HauOoJbllIee M HaMMEHbBIIIee 3HaUCHUs], pa3Max, AUCIIEPCHs], CTaHAAPTHOE OTKIOHEHHUE JUIsl OIHCAHUS
YHCJIOBBIX JaHHBIX; YMEHHUE UCCIIEI0BAaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIIE C IPUMEHEHUEM I'pa-
(uYecKUX METOAOB U 3JEKTPOHHBIX CPEICTB; rpapuecKu HUCCIe0BaTh COBMECTHbIE HAOIIOICHUS C
ITOMOUIBIO AUAarpaMM pacCeuBaHMs U JTUHENHON PErpeccuu;

[127 ymeHHe HAaXOIUTh BEPOSTHOCTH COOBITHI C HCIOIB30BAHHEM TpadUUECKUX METOJIOB;
IPUMEHSATH JJIs pelieHus 3a7a4d (GOpMyJIIbl CIOKEHHUSI 1 YMHOXKEHHS BEPOSTHOCTEH, (popMyny MOITHOM
BEPOATHOCTH, popMyny bepHymin, koMOMHATOpHBIE (PAKTHI U POPMYJIbI; OLIEHUBATH BEPOSITHOCTH pe-
aJIbHBIX COOBITHI; YMEHHE ONEepUpOBaTh MOHATUAMU: ClIydaiiHas BEJIMYMHA, paclpeseseHue BeposT-
HOCTEH, MaTeMaTHUYeCKOe OKUAAHHE, TUCIEePCUsl U CTAaHAAPTHOE OTKJIOHEHUE CIy4allHOMN BEJIMYUHBI,
(GYHKIMU pacripe/ieIeHUs] U IUIOTHOCTH paBHOMEPHOT0, MOKa3aTeIbHOTO U HOPMaJIbHOTO pacipeesne-
HUW; YMEHHE UCIIOJIB30BaTh CBOMCTBA N3YyYEHHBIX PACIPEACICHUN U PEIICHMS 3a/1a4; 3HAKOMCTBO C
MOHATUSAMU: 3aKOH OOJIBIIMX YHCEN, METOAbl BEIOOPOUHBIX HCCIEIOBAaHUN; YMEHUE MPUBOAUTH MpPHU-
Mepbl IPOSIBJICHUS 3aKOHA OOJIBIINX YKCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSIX;

[128 ymenue cBOOOJHO ONEPUPOBATH MOHATHUSMHU: TOUYKA, MpsIMast, MJIOCKOCTb, NMPOCTPaH-
CTBO, OTPE30K, Jy4, IJIOCKUM YroJl, ABYTPAHHBIN YIroJl, TPEXTPAHHBIN YroJl, IepeceKaromuecs, napai-
JIEJIBHBIE U CKpPELIMBAIOIIMECS MIPSMbIE, apaIEIbHOCTh U MEPIEHANKYISIPHOCTh MPAMBIX U TUIOCKO-
CTEH, yroy1 Mexay IpsMbIMHU, YTOJl MEX]TY MPSAMOM U MJIOCKOCTBIO, YTOJI MEX/Y MIOCKOCTSIMH; YMEHHUE
MCMOJIb30BaTh MPH PELICHUU 337a4 U3y4YeHHbIE (PAKThl U TEOPEMBI TUIAHUMETPUH; YMEHHUE OIICHUBAThH
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEpUPOBATh MOHITHIMH: MHOTOIPAaHHUK, CEYCHHE
MHOTOI'paHHHKA, TPaBUJIBHBI MHOTOI'PAaHHUK, [TPU3Ma, MTUpaMua, GUrypa 1 MOBEPXHOCTh BpPaICHUS,
UWIMHIP, KOHYC, ap, cepa, pa3BepTKa MOBEPXHOCTH, CEUEHUs KOHYCa M LWIMHJIpA, NapaiielbHble
OCH WJIM OCHOBaHUIO, CEYEHHUE IIapa, MIOCKOCTb, Kacaromascs chepsl, HUIMHIPA, KOHYCa; YMEHUE
CTPOUTH CEYEHHE MHOTOTpaHHHUKA, U300pa’kKaTh MHOTOIPaHHUKH, GUTYPHI U MMOBEPXHOCTH BpallleHus,
UX CEYEHMs], B TOM YHCJIE C IOMOIIBIO NIEKTPOHHBIX CPEACTB; YMEHHE IIPUMEHSTh CBOMCTBA I€OMET-
pudeckux (GuUryp, caMocTosITeIbHO (OPMYIHPOBATh OINpeEIeHHs U3ydaeMbIX (Uryp, BbIABUTATH T'U-
MOTE3bI O CBOMCTBAX M NMPHU3HAKAX F€OMETPUUECKUX (UTyp, 0OOCHOBHIBATh MJIM OIPOBEPraTh UX; yMe-



HHUE MPOBOJIUTH KiAacCH(PUKaUio (GUTYp MO pa3IHMyHbIM MPU3HAKAM, BBINOJHATH HEOOXOIMMBIE IO-
MOJTHUTEJIbHBIE TIOCTPOCHMUS,;

[129 ymenue cBOOOIHO ONEPUPOBATH MOHATUAMU: IJIOMIATL (HUTYPBI, 00BeM (UTYPHI, BETHU-
YMHA yIJa, PACCTOSHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSHUE MEXIY NMPSIMBIMHU, PACCTOSHHE MEXIY
IUIOCKOCTSIMH, TUIOMIAJh c(hepbl, IMJIOMIAah MOBEPXHOCTH MUPAMUABI, MPHU3MBI, KOHYCA, LWIMHIPA,
0o0beM KyOa, IPSAMOYTOJIBHOTO Napajelenunena, MUpaMuibl, NPU3Mbl, LWIMHIPA, KOHYca, LIapa;
YMEHHE HaXOUTh OTHOIIEHHE 00BEeMOB MOJO0HBIX (HUTYD;

I130 ymeHue cBOOOJHO ONEpUPOBATh NOHATHAMM: JIBHKEHUE, NApaJJICNIbHBIA IEPEHOC, CUM-
METpHs Ha IJIOCKOCTU U B IPOCTPAHCTBE, ITOBOPOT, IpeoOpa3oBaHue MoJo0us, MOJ00HbIE (UTYpHI;
YMEHHUE paclo3HaBaTh paBHbIC U MO00HBIE (DUTYPHI, B TOM YHCIIE B MPUPOJIE, UCKYCCTBE, apXUTEKTY-
pe; YMEHHUE UCIOJb30BaTh N'€OMETPUYECKHE OTHOLIEHHUS, HAXOAUTh N'€OMETPUYECKUE BEIUYMHBI (IJIH-
Ha, YTOJI, IUI0MIa/lb, 00bEM) IPU PELICHUHU 3a/1a4 U3 APYIHX Y4EOHBIX MPEIMETOB U U3 PEATbHOM JKU3-
HU;

I131 ymeHue cBOOOAHO ONEPUPOBATH NMOHATUSAMU: IPSIMOYTOJIbHASI CHCTEMA KOOPAUHAT, BEK-
TOp, KOOPIUHATHI TOUKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB, IIPOM3BEICHNUE BEKTOpA HA YKCIIO,
pasiioxKeHue BEKTOpa Mo 0a3ucy, CKalsIpHOE NPOU3BEIECHHE, BEKTOPHOE MIPOU3BEICHUE, YTOJI MEKIY
BEKTOpaMH; YMEHHUE HCIOJIb30BATh BEKTOPHBI U KOOPAMHATHBIA METOJ Ui pEIIEHUs] reoMeTpuye-
CKHX 3a/1a4 U 3aJ1a4 JpYruX y4yeOHbIX MPEIMETOB; ONEPUPOBATh MOHATUSAMU: MaTpuua 2 X 2 u 3 x 3,
OIpeIeJINTENIb MAaTPHULIbl, FEOMETPUUECKUN CMBICIT ONIPEIEIIUTES;

[132 ymeHue MOAEIMPOBATH PEaTbHBIC CUTYAI[MH HA SI3BIKE MAaTEMAaTHKH; COCTABISTH BHIpa-
KEHHUs1, YPAaBHEHMsI, HEPABEHCTBA U MX CHUCTEMBI IO YCIIOBHIO 33[1a4H, UCCIIE0BAaTh NOCTPOCHHbBIE MO-
JIeTU C MCIIOJIb30BAHKEM arrapara areOpbl, HHTEPIPETUPOBATH IMOIYUYEHHBIN pe3ylbTaT; CTPOUTH Ma-
TEMaTUYEeCKHE MOJIENH C ITOMOIIBIO T€OMETPUYECKUX MOHATUI U BEJIMUMH, pelllaTh CBSI3aHHbIE C HUMU
MPAaKTUYECKHE 33Jaud; COCTABISTh BEPOATHOCTHYIO MOJIENb W MHTEPIPETHPOBATH TOIYYEHHBIH pe-
3yJIbTaT; pellaTh MPUKIJIAAHbIE 33/1a4K CPEACTBAMHU MaTeMaTHUECKOro aHajIu3a, B TOM YMCJe COLUallb-
HO-3KOHOMHUECKOT'0 U (PH3HUECKOTO XapaKTepa;

I133  ymeHue BbIOMpATh MOAXOIAIINN METOJ JUI PELICHUs 3a/laul; TOHUMAaHNUEe 3HAYMMOCTH
MaTeMaTHKU B U3YYECHUH IMPUPOIHBIX U OOLIECTBEHHBIX MPOLIECCOB U SBJICHUI; YMEHHE Paclio3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B UCKYCCTBE, YMEHHE IPUBOAUTH MPUMEPbl MATEMAaTUYECKUX OT-
KPBITUH POCCUHCKOM U MUPOBOM MaTEMaTUYECKON HAYKH.

®dopmoii arTecTaluy 1Mo yueOHOH TUCIMITIIMHE SBISIETCS YK3aMEH.

2. PE3YJIbTATHI OCBOEHUS YYEBHOM JUCIUIIINUHBI,
HOVIEKAHIUE ITPOBEPKE

B pesynbraTe artecranuu mo y4yeOHOM AMCLMIUIMHE OCYIIECTBIISAETCS KOMIUIEKCHAs Mpo-
BEpKa CJIEAYIOIINX 3HAHUM, yMEHUH, a Takke JuHaMuKa (OpMUPOBAHMS KOMITETEHIUI:
Tabnuua 1

®opmMupyemble KOMIIETCHIIUH ®opmupyeMble 3HAHUS, YMEHHA
U pe3yJIbTaThl

3HATH:

31 akTyanbHBIN MPOGECCHOHATBHBIM U COIMAIBHBIA KOHTEKCT,
B KOTOPOM NPUXOAUTCS padOTaTh U KUTb;
32 cTpyKTypa IUlaHa i PELICHHs 3a7ad, aJITOPUTMbI BBINOJ-
OK 01, JI1 — JI10, M1 — M20, IT1 | HeHuA paboT B mpodeCcCHOHATHHOM U CMEKHBIX 00JIacTsIX;

" 1133 33 OCHOBHbIE UCTOYHHMKHU MH(GOPMALUU U PECypChl AJs pelie-
HUSA 337349 W/uiu mpo0saeM B Ipo(ecCHOHaTFHOM U/WITH COIIH-
aIbHOM KOHTEKCTE;
34 meTob1 paboThl B IPO(EeCCHOHATBHOM U CMEXHBIX chepax;
35 nmopsAIOoK OLIEHKH pe3yJbTaTOB pEelIeHUs 3a/4a4 Mpodeccro-
HaJILHOM JIeSATEIHLHOCTH

YMmerh:

V1 pacno3HaBaTh 3a1ady W/wiM npobiemMy B mpodeccroHallb-
HOM W/WJIHM COIIMAJbHOM KOHTEKCTE, aHaJM3MpPOBATh W BHINE-
OK 01’ I11 — J’IlO, M1 — M20, 111 JISITh €€ COCTAaBHBIC YaCTH;

_ 1133 Y2 ompezensrtb STambl PEMICHHs 3a/[@4M, COCTAaBIATH IUIAH
NEWCTBUS, PEaNM30BBIBATH COCTABJICHHBIA IUIaH, OMPEIEISATh
HEO0OXOIMMBIE PECYPCHI;
V3 BbIsIBIATH U 3PPEKTUBHO UCKATh MH(OpMALMIO, HEOOXO-
JUMYIO JUISI pEIICHUS 3a0a9¥ W/WIN POOJICMBI;




VY4 BrnangeTh akTyaJIbHBIMH METOJaMH PaboThl B mpodeccuo-
HaJBLHOM M CMEXHBIX cdepax

VY5 oneHuBaTh pe3yNbTaT U MOCIEACTBUSA CBOUX JCHCTBUN (ca-
MOCTOSITEJIBHO WJIH C TIOMOIIbIO0 HACTABHHKA)

3. OIEHKA OCBOEHMS YYEFHOM JJUCHOUILJINHBI

3.1.

KoHTpoJib 1 o1leHKa 0cBOeHHs y4eOHOMH TUCHUILINHBI 10 TeMaM (pa3aeiam)

[IpeamMeToM OIEHKH CITy)KaT KOMITETCHIINH, JITYHOCTHBIC, METAIIPEIMETHBIC M IPEIMETHBIE pe-
3ynbTaThl, peaycMoTpenusie ®I'OC CIIO u ®I'OC COO.

Tabmnuua 2

DneMeHT yueOHOI

CDOpMBI 1 METOABI KOHTPOJIA

JUCIUITIINHBI

Texynui KOHTPOJIb

IIpoMexxyToUuHas aTTeCTallHs

dopMa KOHTPOJISI

dopmMa KOHTPOJISI

1 cemecTp

Paznen 1. lloBTopenne kKypca MaTeMaTHKH OCHOBHOH ITKOJIBI

Tema 1.1.
IToBTOpEHHE Kypca
MaTEeMaTUKH OCHOBHOU
IIIKOJIBI

YceTHBII onpoc
[IpakTuueckas padbora

DK3aMeHamoHHas paboTa

Paznen 2. IlpsiMble H JIOCKOCTH B IPOCTPAHCTBE

Tema 2.1. BBenenue B
CTEPEOMETPHUIO

YcTHbIM onpoc
[IpakTuueckas pabora

Tema 2.2. [lapannens-

HOCTb U NIEPIICHIUKY-

JSIPHOCTH B MPOCTPaH-
CTBE

YcTHbIM onpoc
[IpakTuueckas pabora

BKSaMeHaHI/IOHHaﬂ pa60Ta

Pa3znen 3. KoopainHaThl H BEKTOPBI B IPOCTPAHCTBE

Tema 3.1.
[TpsimoyronbHas cu-
cTeMa KOOpJIMHAT B

YcTHbIM onpoc
[IpakTuueckas pabora

SKSaMeHaHI/IOHHaH pa60Ta

BBenenuto B TpUroHo-
MeTpuro. TpuroHomer-
pudeckue GopMyIIbI

VYerHbIM onpoc
[IpakTuueckas padbora

Tewma 4.2. Tpurono-
MeTpudecKue QyHKIIMU

YceTHBIT onpoc
[TpakTrueckas pabota

IIPOCTPAHCTBE
Tewma 3.2. YcerHbIl onpoc
Beenenue B MeTon ko- [IpakTuueckas pabora
OpAMHAT
Paznen 4. OcHoBbl TpUroHoMerpuu. Tpuronomerpuyeckue GyHKIUU
Tema 4.1. [Tucemennas padota

DK3aMeHalMoHHas paboTa

[TonsiTHE TPOM3BOAHOM

VYerHbll onpoc
[TpakTrueckas pabota

Tema 5.2.
DU3NYECKUH U T€O-
METPUYECKUN CMBICIT
MIPOU3BOAHOMN

YceTHBIM onpoc
[IpakTuueckas pabora

Tema 5.3.
[IpumMeHeHue npous-
BOJIHOM IIPU UCCIIEN0-
BaHUU (PYHKIIMI

[TuceMenHas paborta
YcTHBIM onpoc
[IpakTuueckas pabora

Tema 4.3. YcTHBIN onpoc
Tpuronomerpuueckue [IpakTuueckas pabora
YpaBHEHUS U HEPABEH-
CTBa
Paznea 5. IlpousBoanas pyHKIMH, ee IPUMEHEHHE
Tema 5.1. [Tucemennas padota

Dk3aMeHalMoHHas paboTa

2 ceMecTp

Tema 5.3.
IIpuMeHeHue npous-

BOJIHOM IMPH MCCIIENI0-

YcerHbIM onpoc
[IpakTuueckas pabora

9K3aMCHaHI/IOHHaH pa60Ta




BaHWH QYHKIUHA | |

Pa3nen 6. MHOrOrpaHHUKH M TeJia BpallleHHus

Tewma 6.1. YcTHbIN onpoc
MBHoOrorpaHHUKH IIpakTnueckas paborta
Tema 6.2. [Tucemennas padora
Tena BpaeHus YcTHBIN onpoc Dk3aMeHaImonHas pabora
[IpakTrueckas padoTa
Tema 6.3. YcTHbIN onpoc
ITousiTe 00beEMa IIpakTnueckas paborta
Pasznen 7. [lepBooOpa3Has pyHKIMH, €€ IPUMEHEHHUE
Tema 7.1. ITucemenHas padora
[TepBooOpasHast u He- VYcrHblii onpoc
oTpezieNIeHHBIH HHTe- [IpakTuueckas pabora
rpan DKk3aMeHalloHHas padoTa
Tema 7.2. YcrHbIi onpoc
OnpeneneHHblid HHTE- [IpakTrueckas pabora
rpaju
Paznen 8. Crenenu u kopHu. CteneHHasi GpyHKIUsI
Tema 8.1. ITucemenHas pabota
B3aumocBs3b KOpHS 1 VYcrHblii onpoc DK3aMeHaIMoHHas paboTa
CTETeHH YHUCIIa [IpakTuueckas pabora

3.2. Ilepeyenb 3aJaHuil JJIs1 TEKYLIEro KOHTPOJIS \

Dopmupyemple pe3yibmamol: TUYHOCHHbIE, MEMANPEOMEMHblE
Iepeuyenns 3aganuii 3aKPHITOro TUNA
3amanue Nel. Haiinure mponsBogHyto GyHKIMN g(x) = 2X — 3:

a) 2X ; 0)-1; B)2.
Samanue Ne 2. Haiinure 42% ot yncia 300
a)l4 0) 126 B) 5000

3ananue Ne 3. Beraucnuts 00beM MmapajuiesenuIesia, TOCTPOEHHOTO Ha BEKTOPax
a=3i+4j, b=-3j+k,c=2j+5k.

1) 52; 2)51; 3) 56 4) i

3aganue Ne 4. Haiimute nHTEeTpat
-1
j dx
(11 4+ 5x)%
-2

A)S 0)7/72 B)29
3amanue Ne 5. YcTaHOBHTE COOTBETCTBHE (POPMYJIT COKPAIIEHHOI'O YMHOXKEHUSI

DopMyJibl COKPAIEHHOTO YMHOKEHUS

1. Ksagpar cymmsr: (a+b)* = A) (a—b)(a+b)
Ksazpar passoctu: (a—b)> = (a+b)(a®> —ab+b)
2. Ky6 cymmsr: (a+b)’ = B) a’ +2ab+b’
Ky6 pasunoctn: (a—b)’ = a® —2ab+b*
3. Pa3HOCTH KBaJIpaTOB: a’—b* = B) (a—b)a” +ab+b?)
Cymma kyGoB: @’ +b° = (a—b)(a+Db)
4. PasHocth Ky6oB: @’ —b’ = I a’ +3a’b+3ab’ +b’
PasnocTh KBagpaToB: a2 - b2 = a’—3a’b+3ab” -b’

Hepeqel{b 3adaHui OTKPLITOI'O THUIIA

3amanaue Nel. IIpsmast AD, nepneraukyispHas meaunane BM tpeyronsauka ABC, nenut e€ momonam. Haiigure
ctopony AC, eciu ctopoHa AB paBHa 4.

3ananue No2. Kak Ha3zpIBaeTCs MpsMasi, KOTopas ImepeceKkaeT IIOCKOCTh (JIF00YF0), HaXOASAILYIOCS IO IPSIMBIM
yraom?

3aganue Ne 3. B kakux eAMHUIIAX U3MEPAIOTCS YIJIbl, KPOME IPayCcCOB?




3amganue Ne 4. JlomonauTe onpenencuue: CrucreMa TMHSHHBIX OJTHOPOIHBIX YPaBHEHUH BCET/A ..., TaK KaK OHA
HMEET, M0 KpalHel Mepe, HyJIeBOE pelleHUE

3agaame Ne 5. Jlomomuute ompenencHue: BoccraHoBineHue GyHKIIAW MO €€ MPOW3BOAHOU, WM, YTO TO K€,
OTBICKaHUE HEONPEACICHHOI0 HHTErpaja MO JaHHON MOJBIHTETpaNbHON (QYHKIMH, HA3bIBACTCS ... 3TOW (QyHK-
1017078

Dopmupyemule komnemenyuu u pezyavmamot: OK 01, npeomemmusie
Ilepeuennb 3ajaHnii 3aKPHITOrO THIIA
3aganne Nel. BeposTHOCT TOCTOBEPHOTO COOBITHS paBHA. ..

a)l; 0)0; B)-1; r) 0,999.
3amanue Ne 2. BeMUCIUTH onpeaenuTens 4-ro MopsaKa, pa3ioKUB €ro Mo BRIOPAaHHOW 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;

3amanue Ne 3. YcTaHOBHUTE COOTBETCTBUE MEXY ONEPALMSIMU M JEUCTBUSIMH C MAaTpULIAMU
OIIEPALINA
1) cnoxxenue matpwu; 2) BEIYUTAHUE MATPHII, 3) yMHOXKEHHE MaTPHUIIBI Ha YUCIIO.
JEUCTBUE
a) YMHOKEHHE BCEX JIEMEHTOB MaTpPHUIIbI Ha YHCIIO;
0) cloYKeHHE COOTBETCTBYIOIIHNX 3JIE€MEHTOB MaTpPHIL;
B) BBIYUTaHHUE COOTBETCTBYIOIIUX 3JIEMEHTOB MAaTPHILL;
3aganue Ne 4. YcTaHOBUTE COOTBETCTBUE MEXAY TUIIOM CUCTEMbI YPABHEHUH U €€ MPU3HAKaMU
Tun cucremMs! ypaBHEHHUN
1) onpenenennas;
2) HeolpeaeIeHHAas;
3) coBMecTHas;
4) HecoBMecCTHas;
5) omHOpOTHASI.
MIPU3HAKU
a) cBOOO/THEIC YIICHBI BCEX €€ YPaBHEHHI paBHBI HYIIO;
0) X0Ts ObI OAMH U3 CBOOOHBIX WICHOB YPAaBHEHUI CHCTEMBI paBEeH HYJIIO;
B) CHCTEMa UMEET XOTs Obl OJTHO PEIICHUE;
T') CHCTeMa UMeeT 0oJiee OTHOTO PEIICHNUS;
IL) PEHICHUEM CUCTEMBI SABJIACTCA YHNOPAAOUYCHHAsA COBOKYITHOCTb YHMCECII, IMPU MOJCTAHOBKE KOTOPBIX B CHU-
CTEMY KaXJI0€ U3 ee ypaBHEHHUI oOpaliaercsi B BEpHOE PaBEHCTBO;
€) cucTeMa He MMEeT HU OJIHOTO PELICHUS;

. T T
3ananue Ne 5. @ynkius y = SIN X Ha oTpe3ke | — —;— | UMeeT oOpaTHYI0 QYHKINIO, KOTOpas Ha3bIBaeT-
Ccs apKCHHYCOM M 0003HauaeTcs Yy = arCSIN X . YcraHOBUTE NPaBUIILHYIO IOCIIEI0BATEIBHOCT ONUCAHNS

CBOWCTB pyHKIMH Y = arcsin x

1y D(y) = [~ 1]

2) arcsin(—x) = —arcsin x
3) sin(arcsin x) = x, rae X € [— 1;1]
T
HE(y)=|——;=
(y) 25

IlepedeHnb 3agaHuil OTKPBHITOrO THIIA
3ananue Ne 1.Permmth cucteMy ypaBHEHUI

x+2y+z=28,
x+3y+z=15,
4x +y +z =11,
x+y+5z=23



Bananme Ne 2. HaifTi yrom Mex/1y BeKTopaMi @ = 21 + 4n u b = M — 7, ecii T 1 71 - ¢AHHAYHBIC BEKTOPHI,
o6pasyromue yron 120°,
3aganue Ne 3. Halitn onpesietuTens MaTPHITHI

3 5 7 2
1 2 3 4
-2 -3 3 2
1 2 R 4

3amanue Ne 4. Jlononaute onpeneneHue: CructeMa JTUHEHHBIX OTHOPOAHBIX YPAaBHEHHH MMEET HEHYJIEBBIC e-
LIEHUS TOTAA U TOJIBKO TOTZA, KOIJla paHr-mMaTpuia ko3 duiueHTos mpyu nepeMeHHbIX ... 9HUCIIa ePEMEHHbIX.
3anmanue Ne 5. JlomonHute onpeaenenue: Ecnu xakas-nubo cTpoka (cTonder) MaTpUIbl COCTOUT M3 OJHUX HY-
JIeH, TO ee ONpeeNIUTeNlb PaBeH



4. TIEPEYEHbB 3AJIAHUM 1J151 OLIEHKH C®OPMHUPOBAHHOCTH KOMITETELIAI

Dopmupyemple pe3yromampl: AUYHOCHIHbIE, MEMANPEOMENIHbBLE
Ilepevenns 3aqaHMil 3aKPHITOT0 THNA

5x —3<3x-7
9—4x >25
A) (=2:4) B) (—o0;—4) 0) (—4:-2] D) (—4;+00) E) (—00;-2]

3ananue Ne 2. HalianTte ypaBHEeHHE OKPYKHOCTH C LEHTPOM B Touke A (3; 1) u npoxozsuiei yepe3 Touky B (6;
5):

A) (x+3)% +(y+1)? =25 B) (x=3)2+(y-1)?=25
0 (x=3)2 +(y=1*=10 D) (x=3)2 +(y=1)* =5
E) (x+3)2 +(y+1)? =5

3amanue Ne 3. Ecniu B TpeyTroJIbHUKE OAFH YToJl OOJBIIE CYMMBI ABYX JIPYTHX YTIIOB TO OH:
A) IpSIMOYTOJIbHBIN B) Takoro TpeyroibHHKa HE MOKET OBITH
C) ocTpoyronsHBIN D) paBHOCTOpOHHWMIA

E) tynmoyronsHsrii

3amanne Nel. Pemmre cucteMy HEpaBEHCTB U BHIOCPHTE MPAaBUIILHBIN BapUaHT OTBETA: {

3amanue Ne 4. HaiinmuTe npon3BoaHy0 (GYHKITUH U BEIOEpHUTE IPABUIHHBIN BapHUaHT: f(X) =(x+ 3)2 —6x

A) 2x B) 7x
C) 2x2 D) LZ

X
E) x

3aganue Ne 5. YcraHoBHTE COOTBETCTBHE (POPMYJI COKPALIEHHOTO YMHOKEHHS

DopMyJibl COKPAIEHHOT0 YMHOKEHUS

5. Ksazmpar cymmsr: (a+b)° = A) (a—b)(a+b)
Ksazpar passocti: (a—b)° = (a+Db)(a’ —ab+Db*)
6. Ky6 cymmsr: (a+b)’ = B) a’ +2ab+b’
Ky6 pasnoctn: (a—b)’ = a® —2ab+b’
7. Pa3HOCTH KBAJIPaTOB: a’—b*> = B) (a—b)a’ +ab+b?)
Cymma ky6os: a’ +b° = (a—b)(a+D)
4. PasHocTb Ky6oB: a° —b° = I a’ +3a’b+3ab’ +b’
Pa3HOCTh KBaJPaTOB: a’—b’ = a’—3a’b+3ab’ -b’
3amanue Ne 6. YCTaHOBUTE MPABIIIBHYIO ITOCIIEA0BATEINBHOCTD (pa30eiiTe BbIPasKeHHS MO MPaBUJIaM)
(28:2):(26-19) 17+29r2
516:10 32+79-43
(52 +23)—-(35+28) 21 (13 +28)

IlepedeHb 3aJaHUIl OTKPHITOrO THUIA
3anmanue Nol. Kak Ha3pIBaeTCs BEMMUMHA, KOTOpPAsk HUKOT/Ia HE H3MEHSETCA B CBOEM 3HAUCHHUN !
3ananne Ne2. Kak Ha3bIBaeTcs mpsiMast, KOTOpasl epeceKkaeT IIOCKOCTh (JII00YI0), HaXOISILyI0Cs O MPSIMBIM
yraom?
3aganue Ne 3. B kakux eAMHUIIAX U3MEPAIOTCS YIJIbl, KPOME IPayCcoB?
3ananue Ne 4. Jlononaute Qpa3y: Bennunna, yncioBoe 3HaUeHHE KOTOPOH U3MEHSETCS 110 OTIPEIeIEHHOMY,
M3BECTHOMY WJIM HEM3BECTHOMY 3aKOHY, Ha3bIBaeTcH ...
3anmanue Ne 5. Jlononnure ¢pasy: Cos o003Haqaercs ...

Dopmupyemure komnemenyuu u pezyavmamot: OK 01, npeomemnsie




Ilepedenns 3aqaHuil 3aKPHITOT0 THIA
3aganue Nel. Kakast u3 GpyHKITHIT SBISICTCS HEUCTHOM:

X +X X+ X X+ X
A)y= 5 B)y= 5 Oy=
1+x 1+x 1+x
x2+x4 x+x3
D)y= > E)y= 5
1+x 1+x

Bananue Ne 2. BorauciauTe npuOIMKEeHHO 0€3 MCIIOIb30BaHMs KalbKysTopa U Tadiuil /16,06 , Beibepute

MIPaBWILHBINA BaAPUAHT OTBETA.
a) 4,007; 0) 4,00; B) 3,99; T) IpyTOil OTBET.

3apanue Ne 3. Pemmte HepaBEHCTBO U BBIOEpUTE TPaBIIIBHBIN BapHAHT OTBETA. |2x + 3| <5.
a) [— 4;1]; 0) [— 8;2]; B) APYTO# OTBET.

3ananue Ne 4. Kakast u3 JaHHBIX (DYHKIHUN SBISIETCS MTOKA3aTENBbHOM?

a)y=7"; B) y=X";

6) y=x"; r) y=2""

T T
3ananue Ne 5. PanuanHas Mepa IByX yTJIOB TPEyrojibHUKa paBHA 5 u Z . HalimuTe rpagycHyro Mepy Kax-

JIOT0 yIila TPEyroJbHHKA.

a) 75%u 459 B) 60°n 45%
0) 55° u 65,
cosda +cos2a .
3ananue Ne 6. YrpocTuTe BEIpaKeHHE Y BBIOEPUTE NPaBUIILHBIN BapUaHT OTBETA
cos3a
a)ctg ; B) COS X ;
0) 2cos ; T') IPYroi OTBET.
3amanue Ne 7. YcTaHOBHUTE COOTBETCTBUE (POPMYJIBI IBOMHBIX M IOJOBUHHBIX YIIIOB

1. sin2a = A)cos’ a —sin’ a

2. cos2a = B) 2sin a -cosa

3.122a = 2tg

B) 8% >
I-tg°a
3ananne Ne 8. YcTaHOBHTE COOTBETCTBUE (POPMYJIBI IBOMHBIX M TIOJOBUHHBIX YIIIOB
1) cos’C Jsin®C L sin
A) — cosl |
2)1 ltg? | cos[
) & b) sin| |
3)tg || B) 1
4) ctgC I') 1/ cos’a
. VA
3ananue Ne 9. dynkius y = SIN X Ha oTpe3ke | — — ; — | MMeeT 0OpaTHYIO (DYHKIIMIO, KOTOPasi Ha3bIBAET-

Csl apKCUHYCOM M 0003Hauyaercs Yy = arc Sin x .

OyHKIUsA y =arcC SiIl X oOmamaer CJIEIYIOLUMHU CBOMCTBAMU:

YcranoBure IMPpaBUJIBHYIO MTOCJICA0BATCIIBHOCTD

D D(y) = [— 1;1] 2) arcsin(—x) = —arcsin x
3) sin(arcsin x) = x, ruexe[—l;l] 4) E(y) = —%;%
T T
3ananue Ne 10. dynknus Y = [gX Ha IpOMEKYTKe (— E ; 5] uMeeT 00paTHYIO (HYHKI[HIO, KOTOpas

Ha3bIBACTCS aDKTAHT€HCOM M 0003Hadaercss Y = AICIgX .
Dynkuus Y = Arctgx obmagaer cuemyromUMH CBOHCTBAMH:

VYcranoBure MMPpaBUWIBHYIO NMMOCJICA0BATCIIBHOCTD.



1) arctg (—x) = —arctgx 2) E(y)=| -=:;=

=

3) tg(arctgx) = x, e X € R 4 D(y) =

IlepedeHnb 3a7aHUIl OTKPHITOTO THIIA
3amganue Ne 1. Kak Ha3pBaeTcst mpocTeiIas MOBEpXHOCTh, €CIIH JIF00as IpsMast, COSTUHSIONIAS IBE €€ TOUKH,
[IETMKOM TIPUHAIICKHT €ii?
3ananue Ne 2. Kak HazpIBaeTCs MPSIMOYTOJIbHAS TaOJHMIA YMCeN, collepKalasi CTPOK U CTOJOLIOB.
3amanue Ne 3. UTo mpeacTaBiiseT COOOH COBOKYITHOCTh BCEX PallMOHATIBHBIX U UPPAIIMOHAIBEHBIX YHUCEN?
3anmanne Ne 4. Kak Ha3bIBaeTcs pas3zies reOMETPHH, U3yUJaloIHi MPOCTPaHCTBEHHbBIE (PUTYPHI U MX CBOMCTBA?
3aganue Ne 5. Yemy paBHa cyMMa KBaApaToB JJIMH KaTeTOB?
3aganue Ne 6. Kak Ha3bIBaroTCS Yyncia, COCTaBIISIONIUE MATPUILy ?
3amanne Ne 7. Kak Ha3pIBaeTcs yTBEepIKICHUE, IPHHAMaeMOoe 0e3 T0Ka3aTenbCcTB?
3amanmne Ne 8. KTo BBen noHsATHE «aOCONIOTHAS BETHYMHA JEHCTBUTEIHHOTO YHCITA?
3ananue Ne 9. Jlononnute dhpasy: Onepaius, COCTOAIIAs B BEIYUCICHUH MTPOU3BOAHBIX U U DepeHInaIoB ot
mo6oi auddepeHmpyemMoit GyHKIHA — 3TO ...
3ananue Ne 10. Jlononuure ¢ppasy: YpasHenue Buaa ax>+bx+c=0, rue a ne papuo 0 — 310 ...



5. KPUTEPUHU OLIEHKH

5.1. Kputepuu o1leHKH TeKYIIEro KOHTPOJIsI H IPOMEKYTOYHOH aTTecCTAHH |

B ®I'bOY BO «AI'TY» ansa obyvaronuxcst Mo 00pa3oBaTesIbHbIM IIporpaMMaM CpeHero Mmpo-
(heccruoHambHOrO0 00pa30BaHUsI MPUMEHSETCS MATHOAIUTHHAS IIKAJla 3HAHUHM, YMEHHH, MPAKTUIECKOTO
OTIbITA.

Tabnuua 3

Ixanbl
OlICHHMBAHUSA

Kpurepun onennBanns

NATHOALIL-
Haf
3aqyer

Iloxa3bIBaeT BBICOKHUII ypOBEHb OCBOEHHSI PE3Y/IbTATOB, T.C.:
JEMOHCTPHpPYET IIy0OKOoe M MPOYHOE OCBOCHUE MaTepHara;
—  HCYEPIBIBAIOLIE, YETKO, [I0CIIECAOBATEIBHO, IPAMOTHO | JIOTHYCCKH CTPOHHO H3iara-
€T TEOPETUUECKUI MaTepHa;
NPaBUIBHO (DOPMHUPYET ONpeACIICHUS;
—  JICMOHCTPHPYET YMCHHsI CAaMOCTOSTEIIBHOM PabOThl ¢ HOPMATHBHO-IIPABOBOI JIHTE-
patypou,
—  yMeeT JeNaTh BBIBOJBI [0 W3JIaraeMoMy MaTepHaiy.

JIOB
|

Ilokxa3bpIBaeT JOCTATOYHBIN YPOBEHb OCBOCHHMSI PE3YIBTATOB, T.€.:
—  ACMOHCTPHUPYET JOCTATOYHO IIOJHOC 3HAHHE MaTepualiad, OCHOBHBIX TCOPETUYCCKHUX
MOJIOKEH U,
—  JI0OCTAaTOYHO IOCIIENOBATEIBLHO, TPAMOTHO JIOTMYECKU CTPOMHO HM3JIaraeT MaTepHuall;
JIEMOHCTPUPYET YMEHUSI OPHEHTHPOBATHCS B HOPMATHUBHO-IIPABOBOI JIUTEPaATYpE;
— yMeerT JenaTh JOCTaTOYHO 0OOCHOBAaHHBIE BBIBOABI 10 N3J1araeMOMY MaTepHay.

Ja
|

IToka3bIBaeT NOPOTOBBIN YPOBEHb OCBOCHUS PE3yJIbTATOB, T.C.:
— JIEMOHCTpHUpYET 00lllee 3HaHUE N3y4yaeMOoTo MaTepHuara;
—  HUCIBITHIBAET 3aTPYJHEHUS IIPH OTBETaX HA AOTOJIHUTEIbHBIE BOIPOCHL;
— 3HAeT OCHOBHYIO PEKOMEHIIYEMYIO JIUTEPATYPY;
—  yMeEeT CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOH M3JIaraeMoro MaTepuasa.

«Y TOBIIETBOPHUTEIHHOY - | «Xopotio» - 4 6ai- | «OTiamaHoy - 5 6an-
3 Gata
3auTeHo

CraButcs B cltydae:
— HE3HaHWs 3HAYNUTEIbHOM YaCTH NPOrPAMMHOIO MaTEpHaAa;
—  HE BJAJICHUS NOHATHIHBIM aNapaToM JUCLUILINHBL
—  JIONYUICHUS CYNIECTBEHHBIX ONMIMOOK MPU M3JI0KEHUN Y1eOHOTO MaTepuara,
— HEYMEHHA CTPOUTh OTBET B COOTBETCTBHH CO CTPYKTYPOI H371araeMoro BoIpoca,
HEYMEHMUS JIJIaTh BBIBOBI 10 U3JIara€MOMY MaTepualy.

«HeyoBneTBOpUTETHHON
- 2 bayta
He 3aureno
I

Kpurepun oueHKH TeCTOBBIX 32/IaHUI

Tabmuma 4
IIpoueHT BBINOJIHEHHBIX Ouenka
TeCTOBBIX 3aIaHMI
110 50% HEYIOBJICTBOPUTEIHHO
50-69% YIOBJIETBOPUTEIBLHO
70-84% XOPOIIIO
85-100% OTJIMYHO




KJIFOUU K 3AJAHUAM JUTA TEKYIIEI'O KOHTPOJIA

Tabmuna 5
dopmupyemMbie KOMIIe-
Telfunnpl); pe3yJabTaThl Ne sajaHus Otser
3agaHus 3aKPLITOr0 THIIA
Ne 1 B
Ne 2 b
Ne 3 2
No 4 b
JImuHOCTHEIE, Ne 5 1-0, 2-r, 3-a, 4-B
METanpeaMETHbIC 3agaHus OTKPBLITOr0 THIIA
No 1 3,2
No 2 ITepnenaukyssip
No 3 Pagunaun
No 4 COBMECTHA
No 5 UHTETPUPOBAHUEM
3aganus 3aKpBITOro THIA
No E
Ne 2 A
Ne 3 1-0, 2-0, 3-a
Ne 4 1-1; 2-1; 3-B; 4-¢; 5-a
Ne 5 4,2.3,1
OK 01, npeameriipte 3agaHus OTKPBLITOrO0 THIIA
No 1 1,2,3,4
N 120
03 -70
Ne 4 MEHBIIIE
Ne 5 0




KJIFOUU K 3AJAHUSIM JIJIS1 OLEHKY COOPMHUPOBAHHOCTH KOMITIETEHIIWM

Tabmmma 6
dopmMupyemMbie KOMIIe-
Telflll/ll/lpl)/; pe3yJabTaThl Ne sanaHusA Otser
3agaHus 3aKPLITOr0 THIIA
o] B
No 2 B
Ne 3 E
Ne 4 A
Ne 5 1-6, 2-1, 3-a, 4-B
Ne 6 K 1 npaBuny otHOcsATCS pumepsl: (28 : 2), (26 —
JlnaHOCTHBIE, 19). (52 +23)— (35 +28).21 (13 + 28):
MCTalpEIMETHBIC Ko 2 nnaeunv otHocstes: — 17 429 1 2,
K3 mpaBuny —516: 10,32 + 79 — 43
3agaHus OTKPBLITOr0 THIIA
No 1 Koncranra
No 2 ITepnenaukyssip
Ne 3 Pannan
Ne 4 TlepemeHHas
Ne 5 Kocunyc
3aganus 3aKpbITOr0 THIA
Ne 1 E
No 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-B, 2-1, 3-a, 4-0,
Ne 9 1,4,3,2
OK 01, npenmeTtHbIe Ne 10 4231
3agaHus OTKPBITOr0 THIA
Ne'l IT10CKOCTE
No 2 Martpwuria
Ne 3 JlericTBUTENbHBIE YUCTIA
Ne 4 Crepeomerpusi
Ne 5 KBaJpaTy I'MIIOTEHY3bl.
Ne 6 DJIeMEHTEI
Ne 77 Axcuoma
Ne & Korc
Ne 9 HMupdepenimpoBanme
Ne 10 KBapaTHOE ypaBHEHHE

KpnTeme OIICHKH TE€CTOBbIX 33Ilaﬂﬂﬁ, 3aJJaHUHA HA AOMOJTHCHUE, C PA3BEPHYTHIM OTBE€TOM U Ha
YCTAHOBJICHHUE l]paBI/lJ'IbHOﬁ mocjae10BaTe/JIbHOCTH

Bepnbiii oTBeT - 2 6anna.
HeBepHnblii oTBeT My ero orcyrcTBue - 0 6amos.

Kpurtepun oneHkH 3aJaHNH HA CONMOCTABJICHHE
Bepwbiii oTBeT - 2 6anna

1 ommoOka - 1 6amn
6onee 1-it ommMOKM UK OTBET OTCYTCTBYET - ) OanioB



