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C.A.3axapoBa

Pabouas mporpamma oOmeoOpa3oBaTensHOr0 MpeaMera paspaboTaHa Ha
ocHoBe ®DeflepalbHOrO rocyIapCcTBEHHOr0 00pa3oBaTeLHOTO CTAaHIapTa CPENHEro
obmiero 00pa3oBaHHs, yTBepkaeHHOro Ilpukasom MuHoOpHayku Poccun ot
17.05.2012 Ne 413 (pen. ot 12.08.2022), pekoMeHIaUHH MO pealn3alHMu CPerHero
obuero obpasoBaHus B Npe/enax 0CBOEHHs 00pa30BaTeIbHON POrpaMMbl CPeHEro
npodeccuonanbHoro odpasosatns or | maprta 2023 r. Ne 05-392, mpumepHOi
[IpOrpaMMbl, peKOMeHIOBaHHONW PeaepaabHBIM TOCYIAPCTBEHHBIM OHOIKETHBLIM
o0Opa3oBaTebHBIM yupeKIeHreM JOMOJHUTEIBHOTO Ipo(ecCuOHAIBHOTO
obpaszoBanusi «MHCTUTYT pa3BHTHS NpodeccHoHaTbHOro obpasoBaHusy (OIBOY
HIIO «MPIIO) s peamu3alMé OCHOBHOW MpogeccHOHanbHON 06pa3oBaTeNbHOM
nporpamMmbl CI1O nHa 6ase ocHOBHOTO 0011Iero 06pa3oBaHms ¢ MOJTyYEHHEM CPENHETO
obrero odpaszosanust no creruanbHoct 44.02.01 «JlomKonsHOe 06pa3oBaHUE.

Pabovas mporpamma pa3paboTaHa B COOTBETCTBHH C DPa3biCHEHHSIMHU I10
(bOPMHUPOBAaHHIO NPHUMEPHBIX 00pa30BaTENbHBIX MPOrpaMM YUeOHBIX JUCLHILIHH
HAYaIBHOTO MPO(ECCHOHATBHOTO H CPEIHErO npodecCcHoHaTBHOr0 00pa3oBaHus Ha
ocHoBe DenepalbHBIX TOCYAaPCTBEHHBIX 00pa30BaATENbHBIX CTAHIAPTOB HAYAIBHOTO
pO(heCCUOHATBHOTO U CpeIHEero npohecCHOHATBHOTO o0Opa3oBaHusl,
yTBepkAeHHbIMH .M.Pemopenko, aupekropoM JlemaptameHTa rocynapCTBEHHOM
NOJIMTUKH WU HOPMAaTHBHO-IIPABOBOI'O pEryJUpoBaHUs B cdepe o00Opa3zoBaHHs
MunucrepcTBa 06paszoBanus U Hayku Poccuiickoit ®enepauuu ot 27 aprycta 2009r.
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1. TACIIOPT ITPOT'PAMMBI YUYEBHOM JUCIHHUIIJIINHBI
«MATEMATUKA)»

1.1. ObsacTh NPpUMeEHEHHUs TPOrPAMMBI

PaGouast nporpamMma y4eOHOW JAUCHUILTUHBI MaTemMaTuka mnpeHa3HaYeHa JUIsl U3Y4eHUs
MaTeMaTHKHd B YUPESKICHUAX CPEIHETr0 MPO(EeCcCHOHATBLHOIO O0pa30BaHMs, pPEaTH3YIOLINX
00pa3oBaTeNbHYI0 TMPOrpPaMMy cpenHero (IMOJHOT0) oO0mero oO0pa3oBaHUS, MPH TOIATOTOBKE
CHEeLHATUCTOB cpeanero 3BeHa. OOyuarommecs B yupexzaeHun CIIO mo nanHoMy mpoduiio
U3y4aloT MaTeMaTuky B oObeme 246 uacoB. PabGouas mporpamma y4deOHOM AMCHUIUIMHBI
pa3paboTaHa Ha OCHOBE IPUMEPHOH OCHOBHOM 00pa3oBaTeIbHON MPOTrPaMMBbI CPEIHETO O0IIEeTo
oOpa3oBaHusi, of00peHa pemieHUEM (eneparTbHOr0 Y4eOHO-METOAMYECKOTO OO0BEIUHEHHUS TIO0
obmemMy o6OpazoBaHuto (TpoTokod oT 28 wuwHA 2016 1. No 2/16-3) nmns cneruanbHOCTH
44.02.01.JlomkonsHOE 0Opa3oBaHUE.

1.2. Mecto aUCHUILVIMHBI B CTPYKTYpe OCHOBHOW mnpodeccuoHaJIbHOM
0o0pa3oBaTeJbHOI NPOrPAMMBI:
JlucuuiuimHa BXOIUT B 0011e00pa30BaTeIbHbBIN IUKII.

1.3. Hean u 3aga4u y4eOHOM JMCUMILIUHBI

Copepxanue mporpammbl  001e00pa30BaTEIbHON  TUCHUILTUHBL  «MaTtemaTtuka
HaIpaBJIECHO Ha JOCTWKEHHUE PE3yJIbTAaTOB €€ U3y4YeHHs B COOTBETCTBUU C TpeboBanusmu OI'OC
COO c¢ yuerom npodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.3.2 Henu um 3axaum AUCHUIIMHBI — TpPe0OBaHUS K pe3yJbTAaTaM OCBOCHHS
AUCHUNJIMHBI:

OcBoenue coaepkaHusi ydeOHOM  aucuumiauHbl «MaTemMaTuku»  oOecreurnBaeT
JOCTI)KCHHE CTYACHTAMU CIIEAYIOIIUX PE3YJIbTaTOB:

JIMYHOCTHBIX:

J1 - TOTOBHOCTb K TPY/y, OCO3HAHNE LIEHHOCTU MacTepCTBa, TPY10Jt00ue;

- TOTOBHOCTb K AaKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW M  COLHUAIbHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSITEIILHO BBIMOJIHATH
TaKylo J1eITeJIbHOCTb;

- UHTEpEeC K pa3Iu4HbIM cepaM npodhecCHOHATIBHON e TEIbHOCTH,

OBnazneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH ITO3HABATEIHHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSTENhHO (OPMYITUPOBATH U AKTyaIM3UPOBATh MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIM TMpU3HAK WJIM OCHOBAaHUS Ui CpaBHEHUS,
Kiaccuukanuu u 0600IICHHS;

- OIIPEACIIATH 1IN JeATEIbHOCTH, 3aaBaTh NapaMeTPbl U KPUTEPUHU UX JTOCTHKECHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHNS B PACCMATPUBAEMBIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OIICHUBATh PUCKH MOCIIECICTBHUI IS TEILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PEUICHUH KU3HEHHBIX TPOoOIieM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIAJCTh HaBBIKAMU Yy4eOHO-UCCIIEIOBATENLCKOH M MPOEKTHOW JAESITeNbHOCTH,
HaBBIKAMH Pa3pelIeHus mpooeM;

- BBUIBIIATh MPUYMHHO-CIEACTBEHHBIC CBSI3U U aKTyalu3UpPOBATh 3aJlayy, BbIJIBUTATh
TUIOTE3Y €€ pelIeHMs, HaXOAUTh AapryMEHThl IS JO0Ka3aTelbCTBAa CBOMX YTBEPXKIACHUH,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

- aHAIM3UPOBATh MOJYYEHHbIE B XOJl€ pEIICHMs 3aJaud pe3yJbTaTbl, KPUTUYECKU
OIICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;



-- yMeTb MEPEHOCUTh 3HAHHUA B [I03HABATEIbHYHD M MPAKTUYECKYI0 O0JIACTH
KHU3HEIEATEIHOCTH;

- YMETh MHTErPUPOBATh 3HAHUS U3 Pa3HBIX NIPEIMETHBIX o01acTeil;

- BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIIBHBIC ITOIXO0/IbI M PEILICHHS;

U CIIOCOOHOCTb UX UCIOJIb30BAHUS B II03HABATENILHON U COLIMATIBHON MPaKTHKE

JI2.B o6nacTv IEHHOCTH HAYYHOTO MIO3HAHUS:

-c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd ¢ OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOTe KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

- COBEpLUICHCTBOBAaHME SI3IKOBOM M  UYWTATEIbCKOW KYJNbTyphl Kak CpeJCcTBa
B3aUMOJICHCTBUS MEXTY JIFOIbMU M MTO3HAHUS MHPA;

- OCO3HaHUE LIEHHOCTH HAyYHOU JESTeIbHOCTH, TOTOBHOCTh OCYILECTBIIATh IPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JeSITETbHOCTh HHIMBHIYaTIbHO U B TPYIIIIE.

OBnazieHne yHUBEPCAIbHBIMU y4YE€OHBIMU IO3HABATEIbHBIMU ACHCTBUSIMHU:

B) paboTta ¢ nHpOpManuei:

- BJQJETh HAaBbIKAMU I[IOJy4YeHHMs HH(OpPMAUM M3 MCTOUYHUKOB PpA3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIISITh  MOWCK, aHAIU3, CHUCTEMAaTH3alMI0 W HHTEPIPETAILUIO
UHGOPMAaLIUU Pa3IMYHbIX BUJOB U (JOPM MPECTABICHMUS;

- CO03/1aBaTh TEKCTHl B PAa3IMYHBIX (OpMaATax C y4ETOM Ha3HAYeHHS WHPOpPMALUU U
LIEJIEBOM ayTUTOPUH, BBIOMPAsi ONTUMAIbHYIO (JOPMY MPEACTABICHUS U BU3YaJIN3aLlUY;

- OIICHUBATH JOCTOBEPHOCTD, JIETHTUMHOCTh HHPOPMAIIUH, €€ COOTBETCTBUE IMPABOBBIM H
MOpaJIbHO-ITUYECKUM HOpMaM;

- HWCHOJB30BaTh CpEACTBA HMH(OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3allMOHHBIX 3a/Jady C COOJIO/IEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€301TaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;

- BIQJICTh HABBIKAMHU pACIIO3HABAaHUS M 3aIIUTHl HH(QOPMAIUH, WHPOPMAIMOHHON
0€30M1aCHOCTH JTUYHOCTH

JI3. B o0nactu 1yXOBHO-HPABCTBEHHOI'O BOCIIMTAHHUS:

-- C()OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOT0 MIOBEACHUS;

- CIIOCOOHOCTh OIEHWBATh CHUTYAllMIO ¥ TPUHUMATh OCO3HAHHBIE PpEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHME JJMYHOTO BKJIa/Ia B IIOCTPOCHUE YCTOHYHMBOTO OYy/IyIIIero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSIM M (MIM) JPYTUM Yi€HaM CEMBH,
CO3JJaHMI0O CEMBH Ha OCHOBE OCO3HAHHOIO IPUHATHS LEHHOCTEH CEMEWHOW KU3HH B
COOTBETCTBUH € TpaAULIUIMHU HapoJoB Poccuu;

OBnazicHre YHUBEPCATBHBIMH PETYISITHBHBIMH JICHCTBUSMU:

a) caMOOpraHu3aIus:

- CAMOCTOSITEITFHO OCYIIECTBIISITh TIO3HABATEIFHYIO JIEATELHOCTD, BBISABISITH IMTPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4l B 0Opa30BATENbHOW JESATEIBHOCTH U
’KM3HEHHBIX CUTYaIUX;

- CaMOCTOSITEIbHO COCTABJIATh IUIAH pELICHUS NPOOJIEeMbl C Y4YeTOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTECHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

croco6cTBOBaTH (POPMUPOBAHUIO U MTPOSIBIIEHUIO ITUPOKOI

KOOP/JAMHUPOBATh JEHCTBUS IO €€ JOCTH)KEHHUIO: COCTaBIIATh IUIAaH JIeHCTBHUH,
pacrpenieNiiTh PO C Y4eTOM MHEHHH YYaCTHHUKOB OOCYXIaTh pe3yabTaTbl COBMECTHOU
paboThI;

- KOOpPAMHUPOBaTb M BBINOJHATH pabOTy B YCIOBHUSX PEATBHOIO, BUPTYAJIBHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETMYECKOE IOBEIECHUE B PA3IMYHBIX CUTYalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.



OBilaieHNEe YHUBEPCAIBHBIMU PETYISTUBHBIMU JEUCTBUSAMMU:

T) IpUHATHE Ce€0s U JPYTUX JIIOJICH:

- IpUHUMaTh MOTHUBBI M apPryMEHTHl JAPYIUX JIIOJIEM NpU aHalu3e pPe3yIbTaTOB
JIESATCIbHOCTH;

- MPU3HABATh CBOE MIPABO M MPABO JAPYTHX JIIOJICH HA OIMHUOKH;

- pa3BHUBATh CIIOCOOHOCTh MMOHMUMATh MUP C MO3UIUH IPYTOro YeIOBEKa

JI4. TOTOBHOCTB K CAaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTA U CAMOOTIPE/ICIICHUIO;

-OBIIQ/ICHUE HAaBBIKAMU  Y4eOHO-HCCIICIOBATEIbCKONW, TIPOEKTHOM ©  COIUATBHON
JIESATCILHOCTH;

OilajieHe YHUBEPCATIbHBIMU KOMMYHUKATUBHBIMU JICCTBUSIMU:

0) COBMECTHasl IeITCIIbHOCTD:

- IOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHHON ¥ MHIUBUIYAIbHOW pabOTHI;

- NPUHUMATH IIEJIM COBMECTHOM [EeATEIbHOCTH, OPraHW30BBIBATh UM KOOPIUHUPOBATH
JEUCTBUS IO €€ JIOCTHIKEHHUIO: COCTABJIATH IUIAH JEHCTBHM, paclpelesisTh PO C Y4ETOM
MHEHUH Y9aCTHUKOB 00CYKJIaTh PE3yIbTaThl COBMECTHON pabOTHI;

- KOOPJIMHUPOBATh W BBINOJHITH PabOTy B YCIOBUSAX PEaIbHOrO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJISTh IO3UTHBHOE CTPATErMUYECKOE IMOBEACHHE B PA3JIMYHBIX CUTYaLHX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATUBHBIM.

OBnazieHue yHUBEPCATIbHBIMU PETYJISTUBHBIMU JEHCTBUSMMU:

I') IPUHATHE Ce0sl U IPYTUX JIFOAEH:

- NpPUHMMATb MOTHBBl M APryMEHTHl JAPYIMX JIIOJIEd MpU aHAIM3€ PE3YJIbTATOB
JIESATCILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHX JIIOAEH HA OUINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUHU JAPYTOr0 YEIOBEKa

JI5. B 00macTi 3cTeTHUECKOr0 BOCIUTAHUSA:

- 3CTETHYECKOE OTHOIICHUE K MUPY, BKIIFOUast 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA;

- CIMOCOOHOCTh BOCHPHHHUMATh PA3JIMUHBIE BUJBI HCKYCCTBA, TPATUIIMA M TBOPYECTBO
CBOEr0 U APYrMX HAPOJAOB, OIIYIIAaTh SMOILIMOHAILHOE BO3/IEHCTBHE UCKYCCTBA;

- YOSXJIEHHOCTh B 3HAYMMOCTHU ISl TUYHOCTH M OOIIIECTBA OTE€UECTBEHHOTO U MHUPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIULIMN U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CAaMOBBIPQXEHHUIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMJICHUE MPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

OBnazieHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMHU:

a) obieHue:

- OCYIIECTBJISITH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU;

- pacro3HaBaTh HeBEpOANbHBIE CPEICTBA OOIICHUS, MOHUMATh 3HAUYEHUE COIMATBHBIX
3HAKOB, PACTIO3HABATH MPEANOCHUIKN KOHMIUKTHBIX CUTYalluid U CMATYaTh KOH(MDIUKTHI;

- Pa3BEpPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIIOJIb30BAHHUEM S3BIKOBBIX
CpEICTB

JI6.- oco3HaHMe 00YYAOIIMMHCS POCCUHCKON TPaskIaHCKON UIEHTHYHOCTH;

- IICJICHANPABJICHHOE PAa3BUTHE BHYTPEHHEN MO3WIMHM JIMYHOCTH HA OCHOBE JIYyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEeW HaponoB Poccuiickoit denepannu, UCTOPUUECKUX U HAMOHAJIBHO-
KYJIbTYPHBIX  Tpaauluidi, (GOPMHPOBAHME CHUCTEMBI 3HAYUMBIX IIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYHIIMOHHOTO MHPOBO33PEHHUSI, IPABOCO3HAHUS, IKOJIOTUYECKON KYJIbTYPHI,
CITOCOOHOCTH CTaBUTH LIETU U CTPOUTH KU3HCHHBIC TIIAHBI,

B yacTtu rpak1aHCKOr0o BOCIUTAHMUS:

- OCO3HAaHHME CBOWX KOHCTHUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBOKECHHE 3aKOHA M
MIPaBONOPSJIKA;

- TMPUHATHE TPATUIIMOHHBIX HAIMOHAIBHBIX, OOIICYETIOBEYCCKUX T'YMAaHHCTHUYECKUX H
JIEMOKPATUYECKUX [IEHHOCTEH;



- TOTOBHOCTb IPOTUBOCTOSITH HJEOJIOTMU 3KCTPEMH3Ma, HallOHalIN3Ma, KceHohoouu,
JACKPUMHHALMU 110 COUMAIIbHBIM, PEJTMTMO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX I'Pa)<JIaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 001Ie00pa30BaTENbHON OpPraHU3alui U JASTCKO-FOHOIIECKUX
OpraHu3anusx;

- YMEHHME B3aUMOJECHCTBOBATh C COLMAJIbHBIMH HMHCTUTYTAMU B COOTBETCTBUU C HMX
GYHKIUSAMU U Ha3HAUCHUEM;

- TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOM NEATEIbHOCTH;

MMaTPUOTUYECKOTO BOCIIUTAHHUS:

- chopMHpPOBAHHOCTH POCCUHCKON TPakIaHCKONH HMACHTUYHOCTH, MaTPHUOTU3MA,
YBAKECHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTM mepen PoauHOM, ropaocTv 3a CBOM
Kpai, cBOK0 PonuHy, CBOW S3bIK M KYJIBTYPY, HNPOLUIOE M HACTOSIIEE MHOIOHALMOHAIBHOIO
Hapoaa Poccuu;

- 1ICHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHbIM CHMBOJIAM, HCTOPHUYECKOMY U
MPUPOAHOMY HACJIEAMIO, MAMSATHHKAM, TpaaulMsaM HaponoB Poccum, moctuxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIIE;

- uuerHas yOEXIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O u 3amure OTedecTna,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

OCBOCHHBIC OOYUYAIOIIMMHUCS MEKIIPEIMETHBIC MOHATHUS M YHHUBEpCAJIbHBbIC Y4YCOHBIC
NeicTBUS (PEryNATUBHbIE, TI03HABATEIbHbIC, KOMMYHUKATHUBHBIC);

- CIIOCOOHOCTh WX WCIOJIb30BAaHUS B IIO3HABATEILHOW U COLMAJIBHOW TIPAKTHUKE,
TOTOBHOCTH K CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU IESTENbHOCTH,
OpraHu3aly y4eOHOro COTPYAHHYECTBA C MEAArorMueCKuMU pabOTHUKAMU U CBEPCTHUKAMU, K
YYaCTHUIO B MOCTPOCHUU WHIUBUAYAIBHON 00pa30BaTeIbHOM TPACKTOPHUH;

- OBJQJICHHME HaBBIKAMH Yy4e€OHO-MCCIIEOBATEIBCKON, MPOCKTHON W  COIMATBHOMN
JeATETbHOCTH

JI7. He IpUHUMATh NENCTBUS, IPUHOCSIINE BPEJl OKPYKAIOIIEH CPEAE;

- yMeThb  MPOTHO3UPOBATH  HEONArOMPUSITHBIE  SKOJOTHYECKHE  IOCIEIACTBHS
MPEANPUHUMAEMBIX JAEHCTBHH, IPEAOTBPAIIATh UX;

PaCUIMPUTD OMBIT AESITEIIBHOCTH SKOJIOTUYECKON HAIIPaBIEHHOCTH;-

- pa3pabarhiBaTh IIJIaH PEIICHWS TMPOOJIEMBI C YYE€TOM aHalu3a HMEIOIINXCS
MaTepHualbHbIX U HEMATEPUAIbHBIX PECYPCOB;

- OCYIIECTBIISITH IICJICHANPABIICHHBIN MMOMCK MEPEHOCa CPEJICTB U CIIOCOOOB JCHCTBUS B
npoecCHOHANBEHYIO CPEey;

- yMeTh TEPEeHOCUTh 3HaHUS B TIO3HABATEIBHYIO M TMPAKTHUUYECKYI0 00JacTh
JKU3HEIEATENIbHOCTH;

- Ipe;Iaratb HOBBIE MPOEKTHI, OLIEHUBATh UJAEU C MO3UIMA HOBU3HBI, OPUTUHAJIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

- aBaTh OIIEHKY HOBBIM CHTYAaIUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YIBTATOB LIEISAM

MeranpeaMeTHbIX:

MIl-Bnamerp MeTOAAMU JI0KA3aTENIbCTB, aJTOPUTMAMU pEIICHHUS 3aJad; yMEHHUE
(bopMyIHpOBaTH OIPECIICHUS, aKCHOMBI U TEOPEMBI, TPUMEHSATh UX, IPOBOJIUTH JI0OKa3aTeIIbHbIE
pacCyXIeHHs B XOJI¢ PEUICHMS 3a/1a4;

- YMETb ONEepUpPOBaTh MOHATUAMU: CTETIEHb YHUCIA, JOrapu(M YUCIIa; yMEHUE BBITOTHATD
BbIUMCJIEHHE 3HAUYEHUH W MpeoOpa3oBaHMsI BBIPAKEHUH CO CTENEHSIMH M Jiorapupmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIBHBIX BBIPAKCHU;

- YMETb OIEpUPOBATH MOHATHAMH: PALMOHAIBHBIC, HPPALMOHAIBHBIEC, IT0KA3aTEIbHBIC,
CTCIICHHBIC, norapmbMqucxﬂe, TPUTOHOMCTPHUYCCKUC YPAaBHCHUSA U HCPABCHCTBA, UX CUCTCMBI,

- YMETb ONEpUPOBaTh MHOHATHAMM: (QYHKIUS, HENpepblBHAsA (YHKIMs, MPOU3BOJHAS,
HepB006pa3Ha51, OHpGI[GJIGHHLIﬁ HUHTCrpajl; YMCTb HAXOAWUTb MPOU3BOJHBIC 3J3JICMCHTAPHBIX
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(GYHKIMHA, NCHIOTB3YS CHPAaBOYHBIE MaTE€PHAIIBI; UCCIEIOBATh B MPOCTEHIINX CITydasx QYHKIHH
Ha MOHOTOHHOCTb, HAXOJIWTh HAWMOOJIBIIME M HAMMEHbIIME 3HAueHHUs (YHKIHUNA; CTPOUTH
rpa¢Ki MHOTOYJICHOB C HMCHOJB30BAaHMEM almapaTa MaTEeMaTHUYECKOTO aHAJIM3a; MPHUMEHSATh
IPOM3BOJIHYIO TIPU PEIICHUH 33/1a4 Ha JBM)KEHUE; PEUIaTh MPAKTUKO-OPUEHTHPOBAHHBIC 3a/1a41
Ha HanOOJIbIIME M HAaUMEHbBIIINE 3HAUCHHS, Ha HAX0XKICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEpPHpPOBATh MOHATUSMH: palMoOHaTbHAas (PYHKIMS, MMOKa3zaTenbHas (yHKIUS,
creneHHas QyHKOus, Jorapudmudeckas QyHKIUs, TPUTOHOMETpUUECKUE (PYHKIMU, OOpaTHbBIC
(GyHKIMU; yMEHHE CTPOUTh TIpadUKU H3YyYCHHBIX (QYHKUUH, HCMONb30BaTh TrpaduKd TNpU
U3YYEHHH IMPOIIECCOB M 3aBHCUMOCTEH, MPH PEIICHUU 3a7ad U3 JAPYIHX YYeOHBIX MMPEIMETOB U
3a/1a4 U3 PeAIbHOM JKU3HM; BBIPAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEKIY BETHYHMHAMH;

- YMETb pelaTh TEKCTOBBIE 33/1a4HM PA3HBIX THUIIOB (B TOM YHCIE HA MPOLEHTHI, TOIU H
YacTH, Ha JBW)KEHHE, pabOTy, CTOMMOCTh TOBAapOB M YCIYr, HAJOTH, 3aJadyd U3 00JacTH
yIpaBJICHUS JIMYHBIMH M CEMEHHBIMH (DHMHAHCAMM); COCTABIIATH BBIPAKEHUS, YpaBHEHUS,
HEpPaBEHCTBA M MX CHCTEMBI IO YCJOBHIO 3a/1auyd, HCCIIEAOBATh MOJIYYEHHOE pPEIICHUE H
OLIGHUBATh MPABJIONIOT0OHOCTD PE3YIIbTATOB;

- YMETh ONEPUPOBATH MOHIATUSMH: CpeAHee apu(MeTHyecKoe, MelMana, HanooJbIIee 1
HaVMEHbIIIEEe 3HAUCHUS, pa3Max, JWCIEpPCHs, CTaHIApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yYMETh H3BIICKaTh, WHTEPIPETHPOBATh HMH(GOPMAIMIO, MPEACTaBICHHYIO B TaOmWIax, Ha
auarpamMmax, rpaduKax, OTPaXalollyl0 CBOWCTBA pEAIBHBIX MPOIECCOB U  SBJICHUU;
IpPE/ICTaBIATh MHPOPMAIMIO C MOMOILIBIO TAOIMIl M JUarpaMM; HCCIEI0BaTh CTATUCTUYECKUE
JAaHHBIE, B TOM YHUCJIE C IPUMEHEHNEM IpaMueCcKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

- YMETh ONEePUPOBATh MOHATHUAMU: CITyYaiHBIN OIBIT U CIy4aiiHOE COOBITHE, BEPOSITHOCTD
CIIy4alfHOTO COOBITHS; YMEHHE BBIYHCIISTH BEPOSTHOCTh C HCHOJB30BAHUEM TpaPUUECKUX
METOJIOB; IMPUMEHATh (OPMYJBI CIOKEHHS W YMHOXKEHHS BEPOSTHOCTEH, KOMOMHATOpHBIC
dakTel ¥ (GOpMynBI TpPU PpEIICHWH 3a/ady; OIICHWBATh BEPOATHOCTH pEabHBIX COOBITHH;
3HAKOMCTBO CO CIy4YalHBIMHM BEJIMYMHAMH; YMEHHE NMPUBOJIUTH MPUMEpPHI MPOSBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBIICHUSX;

- yYMeTb OIEpUpOBaTh MOHATUSAMH: TOYKa, MpsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
JBYIPaHHBIA YTOJI, CKPEIIMBAIONIMECS TMpsAMble, NapaIeNIbHOCTh W TEPHEHIUKYISIPHOCTD
OPSAMBIX M IUIOCKOCTEH, Yrol MEXIy MNPSAMBIMH, YroJl MEXAY MPsIMOH M IUIOCKOCTBIO, YTOJl
MEXYy TUIOCKOCTSIMH, PAcCCTOSHHE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMHU,
paccTossHHe MeXJy IUIOCKOCTSAMH; YMEHHE HCIIOJb30BaTh NPU pEIIEHUHM 3a7ad H3Y4YEeHHBIE
(baxThl ¥ TEOPEMBI TNITAHUMETPHUHN; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPY)KAIOIIETO MUPA;

- yMEThb OIEpUpOBaTh MOHATHUAMHU: MHOTOTPaHHUK, CEYEHHE MHOIOIpaHHMKa, KYO,
napaieNienuIe, Mpu3Ma, TupaMuia, Gurypa u moBepXHOCTh BPALICHHS, IIHJIMH/IP, KOHYC, IIap,
cdepa, ceueHus (Urypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, HWIMHApPA, KOHYca,
IUIONIA/1b TOBEPXHOCTH MUPAMM/JIbI, IPU3MbI, KOHYCA, [IHWJIMHPA, III0Maab chepbl, 00beM Kyoa,
OPSMOYTOJIBHOTO TapalijieNienuiesa, NupaMusl, TpU3Mbl, HWIMHIpPA, KOHYCa, 1Iapa; yMEHUe
n300pakaTh MHOTOTPAaHHHKH W TTOBEPXHOCTH BpAIEHHUS, UX CEYCHHS OT PYKH, C TIOMOIIHIO
YEePTEeKHBIX MHCTPYMEHTOB W JJIEKTPOHHBIX CPEACTB; YMEHHE paclo3HaBaTh CHUMMETPHUIO B
NPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABUIHHBIE MHOTOTPaHHUKH;

- YMETh ONEpUpPOBaTh MOHATHAMM: JBWKEHHE B MPOCTPAHCTBE, MONOOHBIE (PUTYpHI B
NPOCTPAHCTBE; WCIIOJIF30BaTh OTHOIICHHWE TUIOMA/ICH IOBEPXHOCTEH M OOBEMOB IOJOOHBIX
buryp npu pemeHuu 3aay;

- yYMETh BBIYUCIISITH TEOMETPUYECKHE BEIWYHHBI (IUIMHA, YroJ, IUIONIaab, OO0BeM,
IUIOIAb TOBEPXHOCTH ), UCIIOJIB3Ys U3yUEHHBbIE (POPMYIIBI U METOMBI;

- YMETh OIEPHPOBATH IMOHATHUSMH: NPSIMOYTOJIbHAS CHUCTEMa KOOPAHMHAT, KOOPIWHATHI
TOYKH, BEKTOpP, KOOPJHMHATHl BEKTOPA, CKAJSIPHOE MPOHM3BEACHUE, YroJd MEXIy BEKTOpaMH,
CyMMa BEKTOPOB, ITPOM3BEICHNE BEKTOPA HA YHUCJIO0; HAXOJUThH C MOMOIIBIO H3YyYEeHHBIX (hopmyI
KOOPJIMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXAY IBYMs TOUKAMHU;

- YMETb BBIOMPATh MOIXOSIINA H3YyYEHHBI METOJ ISl peIIeHUs 3aJa4H, paclio3HaBaTh
MaTeMaTHuecKue (haKkThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
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B UCKYCCTBE; YMEHHUE MPUBOJAUTH MPUMEPHI MATEMATUUYECKHUX OTKPBITUN POCCUIICKOM M MUPOBOM
MaTeMaTUYECKON HAYKH.

- yMEeThb OIEpUPOBaTh IOHATUSAMH: OINpEAEICHHE, aKCHOMa, Teopema, CIEICTBHUE,
CBOWCTBO, MPHU3HAK, O0KA3aTEIbCTBO, PABHOCWIBHBIE (DOPMYIUPOBKU; YMEHUE (HOPMYIHPOBATH
o0paTHOE W NPOTUBOIOJIOKHOE YTBEP)KACHUE, NPUBOIUTH IPUMEPbl U KOHTPIPUMEPHI,
UCITOJIB30BAaTh METOJI MAaTeMaTHYeCKOW WHAYKIMHU; MPOBOAMUTH JOKA3aTEIbHBIE PaCCYKICHHS
IPY PELICHUH 3a/1a4, OLIEHUBATh JIOTHUECKYIO IPABUILHOCTD PacCyKICHUM;

- yMeThb ONEpPUPOBATh MOHATUSMH: MHOXECTBO, IOJMHOXECTBO, OIEpallUU HaJ
MHOXECTBaMH; yMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIM ammapar Jjsl ONUCAHUSA
peasbHbIX IPOLECCOB M SBJICHUN MpPHU peIIeHUM 3ajJad, B TOM 4YHCIE U3 APYruX Yy4eOHbIX
PEIMETOB;

- YMeTb OIlEpUpOBaTh HOHATUAMM: Tpad, CBA3HBIA TIpad, nepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHHE 33/JaBaTh M ONHCHIBATH Tpadbl Pa3IUYHBIMU CIIOCOOAMH; HCIIOIB30BATh
rpadsl IpU peLIeHUH 3a1a4;

- yMeTb CBOOOJHO ONEpUPOBATh IOHATUSMHU: COYETAaHHE, IEPECTAHOBKA, YHUCIIO
COYETaHUll, YUCIO MEepecTaHoBOK; OMHOM HbIOTOHA; yMeHHE NPUMEHATh KOMOMHATOpHBIE
(axThl U pacCyKISHHS IS PEUICHUS 3a/1a4;

-yMETb OIEpPUPOBATH MOHATUAMU: HATYpaJbHOE YHUCIIO, LEJI0€ YUCIO, OCTATOK IO
MOJyJIIO, pallOHAJIbHOE YHCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATYpaJbHBIX, LIEJBIX,
paLlMOHATIBHBIX, JACUCTBUTEIBHBIX 4YHCEN, YMEHHME WCIOIb30BaTh NPU3HAKU JEITMMOCTH,
HAaUMEHbIIUKA OOIIMH JenuTenb M HauMeHbllee oOlliee KpaTHoe, anropuT™ EBkiauaa npu
pELIeHUH 3aJ1ay; 3HAKOMCTBO € Pa3JIMYHBIMU NO3ULIMOHHBIMUA CUCTEMAMH CUUCIICHUS;

- yMeTb CBOOOJHO ONEpUPOBATH MOHATHUAMHU: CTEIEHb C LEIBIM IOKa3aTesieM, KOPEHb
HaTypaJbHOH CTENEHH, CTENEHb C PALMOHAIBHBIM IOKa3aTeJeM, CTENEHb C ACHCTBUTEIbHBIM
(BelleCTBEHHBIM) TOKa3aTeseM, JIorapupM uuncia, CUHYC, KOCUHYC M TaHTE€HC MPOM3BOJIBLHOTIO
YHCa;

- yYMeTb ONEpUPOBATh MOHATHUSIMHU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpPaBHEHHUN W HEPaBEHCTB, PaBHOCHIIBHOCTb YpPaBHEHMIA,
HEpaBEHCTB M CHCTEM, palHOHAJIbHBIE, HPpPAMOHANBHBIC, TOKa3aTelIbHBIE, CTETICHHBIC,
JorapupmMuUecKue, TPUrOHOMETPUUYECKIE YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI; YMEHHUE PEIIaTh
YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PA3IMYHBIX MPHEMOB; PEIIaTh YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMBI C TapaMEeTPOM; MPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs
pelIeHus MaTeMaTHYeCKHX 3a/1a4 U 3a7ad U3 pa3IMyHbIX 00JacTell HayKu U peaIbHOH KU3HU;

-yMeTb CBOOOJHO OIEPUPOBATH MOHATUAMHU: rpaduk (yHKIMH, oOpaTHas QyHKIuS,
KOMIO3UIMSA (QYHKIUH, NUHEWHas (QyHKUMS, KBaApaTU4HAs (YHKIMs, CTENEHHas (QYHKUUS C
HEeNbIM  [OKa3aTeleM, TPUIOHOMETpUYeckhe (yHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKIMY, TTOKa3aTeabHas U Jiorapupmudeckas GyHKIIMH; YMEHUE CTPOUTHh rpa@uku QyHKIUH,
BBINOJIHATH NPe0OpazoBaHus rpaduKoB PyHKIIHIH;

YMEHHUE HCIIONIb30BaTh rpaduku (GYHKIHUN JJIs1 H3Yy9YESHHUS TIPOIIECCOB U 3aBUCUMOCTEH TIpH
peLIeHUH 33134 U3 APYruX Y4eOHBIX MPEIMETOB U M3 PeabHOM >KU3HU; BBIpAaXXaTh (GopMyIaMu
3aBHCUMOCTH MEXTy BeITHUYNHAMH,

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHAMM: YETHOCTh (YHKLUUHU, MEPHOJUYHOCTH
(GyHKIIMM, OTpaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTb (YHKIHMH, SKCTpeMyM (QYHKIUH,
HauOoJplllee M HaWMeEHblee 3HaYeHHs (YHKIMM Ha TNPOMEXKYTKE; YMEHHE IPOBOJIUTH
uccienoBanue GyHKINM;

YMEHHUE MHCIIONb30BaTh CBOMcTBa M rpaduku (yHKUMHA Ui pELIeHUs YypaBHEHUH,
HEPaBEHCTB M 3aJjady C IapaMeTpaMmu; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBa
pELICHU YpaBHEHM, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATUAMHU: IOCIEIOBATEIBHOCTh, apUpMeTHUYECKas
nporpeccusi, TE€OMETpHUYEecKash Iporpeccus, OCCKOHEYHO yObIBaloOlasi TIeOMETpHUYECcKast
Iporpeccusi; yMEHUE 3a/1aBaTh IOCJIEJOBATEIILHOCTH, B TOM YUCIE C TIOMOIIBIO PEKYPPEHTHBIX
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- YMETb ONEpPHPOBATh HOHATUSMH: HENPEPBIBHOCTh (YHKLUH, ACUMIOTOTHI Tpaduka
¢yHkuuu, mepBas U BTOpas MPOU3BOAHAS (PYHKIUH, TEOMETPUUYECKUNA U (DU3MYECKHI CMBICIT
IPOM3BOJIHON, INepBOOOpa3Hasi, ONPEAEICHHbIM WHTErpajg; YMEHHE HaXOIUTb ACUMITOTHI
rpadpuka (QyHKIUH; YMEHUE BBIUMCIATH MPOU3BOIAHBIE CYMMBI, MPOU3BEICHHS, YAaCTHOTO U
KOMIIO3ULIUH (DYHKIMI, HAXOUTh YpaBHEHHE KacaTeJIbHOU K rpapuKy QyHKIMHU;

YMEHHUE HCIOJIb30BaTh MPOM3BOIHYIO JJISI MCCIENOBAaHUS (DYHKIUH, IS HAXOXKIACHUSI
HAWIYYIlIero pelieHus B IPUKIIaJHbIX, B TOM YHMCJE€ COLUAIbHO-3KOHOMUYECKUX U (PU3HUECKUX
3ajadax, Ui ONpPENEICHUsI CKOPOCTH M YCKOPEHUS; HaXOOUTh IUIOMIATN U 00BeMBI (GUTYp C
MOMOIIBI0 MHTErpaia; MPUBOIUTH MPUMEPbl MAaTEeMaTHYECKOTO MOJICIMPOBAHUS C TOMOIIBIO
nuddepeHIaIbHBIX YPaBHCHUH;

- YMETh OINEPUPOBATh MOHATHUSAMH: KOMIUJIEKCHOE YHCIIO, COMPSDKEHHBIE KOMILJICKCHBIE
yuciaa, MOIYJIb M apryMEHT KOMIUIEKCHOro 4Mcia, (¢opMma 3alucu KOMIUIEKCHBIX 4HCell
(reomeTpuyeckas, TPUTOHOMETpHYECKas H  anreOpanveckas); yMeTb  IPOU3BOAUTH
apudMeTHUecKue ACUCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPHI UCIIOIb30BaHMS
KOMIIJIEKCHBIX YHCET;

- yMeTb CBOOOJHO OIEpUPOBaTh HOHATHSAMM: CpeiHee apudMeTHuecKoe, MeIHaHa,
HanOoJpIllee W HAWMEHbIIEEe 3HAYCHHS, pa3Max, AUCIEPCHUs, CTaHJAPTHOE OTKIOHEHHWE s
ONKCAHMs YMCIIOBBIX JAaHHBIX; YMEHUE HMCCIEN0BATh CTATUCTMUYECKUE JaHHbIE, B TOM YHUCIIE C
NpUMEHEHHEM TpapUUYeCcKuX METOJOB M SJCKTPOHHBIX CPEACTB; TrpadUvecKd HCCIEI0BaTh
COBMECTHBIE HAa0JIIOJICHHS C IIOMOLIbIO IUarpaMM paccerBaHUs U JIMHEHHOM perpeccuy;

- YMETh HAaXOIUTh BEPOSITHOCTH COOBITHH C WCIOJB30BAaHWEM TpadUUEecKUX METOJIOB;
OPUMEHSATh Ul PelIeHus 3a7ad (pOpMyJibl CIOXKEHUS M YMHOKEHHsI BeposATHOCTEH, (hopmyiy
NOJTHOM BeposiTHOCTH, (hopmyny bepHymmu, komOuHaTopHBIe (DaKThl U (HOPMYIBI; OICHUBATH
BEPOSITHOCTH pEalIbHbIX COOBITHI; yMEHHE ONEepUpOBATH MOHATUSAMM: ClydaiHas BeIWYHMHA,
pacripenielieHne BEpOATHOCTEH, MaTeMaTH4eCKOoe OXKUIAaHWEe, TUCIIEPCHS U CTaHJapTHOE
OTKJIOHEHUE CIy4aiiHOM BeNUYMHBI, (YHKIMM paclpelesieHUus] M IUIOTHOCTH PAaBHOMEPHOIO,
M0Ka3aTeIbHOTO M HOPMAIBHOTO pacrpeielieHnd; YMEHUE HCII0JIb30BaTh CBOMCTBA M3YYEHHBIX
pacripesiesIeHuil Il pelieHus 3a/1a4; 3HaKOMCTBO C MOHSTHUSAMU: 3aKOH OOJIBIINX YUCEN, METOIbI
BBIOOPOYHBIX HCCIIEOBAaHUH; YMEHHE IPUBOIUTE TIPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOHBIX M OOLIIECTBEHHBIX SIBJICHUSIX;

- YMEeTh CBOOO/IHO OTIEPUPOBATH MOHATHAMH: TOYKA, MPsSMasi, IUIOCKOCTh, MTPOCTPAHCTBO,
OTpE30K, Jy4Y, IUIOCKMHM yroj, JBYTpaHHBIM yrojl, TpPEeXIpaHHbBI yroi, IepeceKarolmecs,
napajieNlbHbIe U CKPEIIUBAIOUINECS MPSMbIE, TAPAITICTFHOCTD U MEPIEHANKYIIPHOCTD TIPSIMBIX
U IUIOCKOCTEH, yroim MeXIy MpsIMBIMH, YTOJ MEXIY MNpsIMOH M IUIOCKOCTBIO, YroJ MEXAY
IUTOCKOCTSIMH; YMEHHE HCIIONb30BaTh NpPU PEHICHWH 3a/1a4 U3ydeHHbIE (DaKThl U TEOPEMBI
IUIAaHUMETPUH; YMEHHE OLEHHBAaTh pa3Mepbl OOBEKTOB B OKpPYKAIOUIEM MHUpE; YMEHHUE
ONEpPHPOBATh  TIOHSATHSIMH:  MHOTOTPAaHHHWK, CEYEHHE  MHOTOTPAaHHUKA,  IPAaBIIbHBIN
MHOTOTPaHHMK, MTPU3Ma, THUpaMHIa, GUrypa U MOBEPXHOCTh BpAaIeHUs, [IHUIUHIP, KOHYC, IIap,
cdepa, pa3BepTKa TOBEPXHOCTH, CEYEHHUS KOHyca W IWIHHIApA, MapauielbHbIE OCH WU
OCHOBAaHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacamomascs chepbl, HUIMHIpA, KOHYCa; yMEHHE
CTPOHUTh CEYCHHWE MHOTOTpaHHHKA, HW300pa)kaTbh MHOTOTPAHHUKH, (UTYpHI M TIOBEPXHOCTH
BpAIlIEHNs, UX CEYCHMs, B TOM UYHUCIIE C MOMOIIBIO JEKTPOHHBIX CPEICTB; YMEHHE NMPHUMEHSTh
CBOWCTBA TEOMETPUUYECKUX (DUTYp, CAMOCTOSTENLHO (POPMYITUPOBATh ONPEACTICHUS N3YIaeMBIX
¢buryp, BIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUUYECKUX (PUTYp, OOOCHOBHIBATD
WINA OTNPOBEPrarh WX, yMEHHE MPOBOJUTH KIACCU(PHUKAIMIO GUTYp MO Pa3IMYHBIM MPH3HAKAM,
BBINOJIHATH HEOOXOMMBbIE JOTIOTHUTEIbHbBIE TOCTPOCHHUS;

- yMeTb CBOOOJHO OMNEPUPOBATh MOHATHAMH: IUIOWAAb (UTYpBl, 00beM (QUTYpHI,
BEJINYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSTHUE MEXKTY NMPSMBIMHU, PACCTOSTHUE
MEXY IUIOCKOCTSIMM, IUIOIAAb C(epbl, IUIOMaAb MOBEPXHOCTU MUPAMMJIbl, MPU3MBI, KOHYCA,
IIMHAPa, 00beM Ky0a, IPSIMOYTOJILHOTO Mapajuiesienuneia, TUpaMuabl, TPU3Mbl, [UIHHIPA,
KOHYCa, I1apa; yMEHUE HaXOIUTh OTHOIIIEHHE 00beMOB MOA00HBIX PUTyp;
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- yMEThb CBOOOJHO ONEPUPOBATh IMOHITUSAMHU: JIBUKEHHE, MNapauIeIbHBI HepeHoc,
CUMMETpPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, NMPeodpa3oBaHue 1M0a00us, Mo100HbIe
Gurypel; yMeHue paclo3HaBaTb paBHbIE U MOAOOHbIE (UIYpb, B TOM YHCIE B INPHUPOJE,
UCKYCCTBE, apXUTEKType; YMEHHUE MHCIIOIb30BaTh TI'E€OMETPUYECKHE OTHOIICHMS, HaXOAWUTh
reOMEeTpUYECKUe BEIUYMHBI (AJIMHA, YroJ, IUIOIaab, 00bEM) MU PEIICHUH 3ajlad U3 APYrux
y4€OHBIX IPEIMETOB U U3 PEATILHOM KU3HU;

- YMeTb CBOOOJHO OIEPUPOBATH IOHATUAMM: IPSMOYrojbHAs CHUCTEMa KOOPIMHAT,
BEKTOP, KOOPAMHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEACHNUE BEKTOpA Ha
YHCII0, PA3NIOKEHHE BEKTOpa Mo 0a3ucy, CKalspHOE MPOM3BEIECHHE, BEKTOPHOE MPOU3BENICHHE,
yrojl MEXAY BEKTOpPAMH; YMEHHE HCIOJIb30BATh BEKTOPHBIM M KOOPIMHATHBIM MeETOA IJis
pelIeHnsT TEOMETPUYECKHX 3afad M 3ajad JAPYruxX YYeOHBIX IPEeIMETOB; OIEpPHUpPOBAThH
NOHATUSAMU: MaTpuna 2x2 u 3x3, onpeneiauTelb MAaTpUIlbl, TE€OMETPUYECKHI CMBICI
OIIpeEIUTENS;

- YMeTb MOJENUpPOBaTh peajibHbleé CUTYallMM Ha S3bIKE MAaTE€MaTUKH; COCTaBIAThH
BBIPQKCHUS, YpAaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl 110 YCIIOBUIO 3aJaul, MCCIIEI0BATh
IIOCTPOCHHbIE MOJIENIM C MCIIOJIb30BAaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOITY4YEHHBIN
pe3ysbTar; CTPOUTh MaTEeMaTHMYECKUE MOJEIU C IOMOUIbI0 TI'€OMETPUYECKUX IOHATUH U
BEJIMYMH, pellaTh CBA3aHHBIE C HMMU MPAKTUYECKHE 3aJjaud; COCTABJIATH BEPOSTHOCTHYIO
MO/JIeIb M MHTEPIIPETUPOBATH MTOJIYYEHHBIN pe3ysbTat; peliaTh NPUKIAIHbIE 3a/1a4 CPEACTBAMU
MaTeMaTHYeCKOro aHaju3a, B TOM YHCJIE COLUAIBbHO-3KOHOMHUYECKOT0 M (DU3MUYECKOIrO
XapakTepa;

- yMeHHe BbIOUpATh MOIXOASIINI METOA AJIs peLeHUs 33/1a4K; IOHUMaHUEe 3HAYUMOCTH
MaTeMaTHKHd B HM3yYCHHH TPUPOJHBIX M OOIIECTBEHHBIX IPOIECCOB M SBICHUH; yMEHHUE
pacrio3HaBaTh INPOSBICHUE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE, YMEHHE NPUBOIUTH MPUMEPHI
MaTEMaTUYECKNX OTKPBITHM POCCUICKON M MUPOBOW MAaTeMAaTHUYECKOW HAyKH

M2- ymerp onepupoBaThb NOHATHSAMM: palMOHANbHas (QYHKIUSA, IOKa3aTelbHas
¢byHKIMS, creneHHas QYyHKIMs, jdorapudmuueckas QyHKIUS, TPUTOHOMETpUUECKUE (QYHKIUHY,
oOparHble (QYHKIMM; YMEHHE CTPOUTh Ipa(UKH M3Y4YEHHBIX (DYHKIMH, UCIIONB30BaTh IpapuKu
[P U3YYEHHUHU MPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 33/1a4 U3 APYTUX yUYEOHBIX PEAMETOB
U 33/1a4 U3 peajbHOM JKU3HU; BBIpaXKaTh (hOpMyJIaMH 3aBUCUMOCTH MEX/1y BeJTMUNHAMM;

- YMEeThb ONEpUpOBATh TMOHATHUSMHU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUeE,
ypaBHEHHME, HEPaBEHCTBO, CHCTEMa YpPaBHEHHUH W HEPAaBEHCTB, PaBHOCHIIBHOCTb YpPaBHEHMIA,
HEPAaBEHCTB M CHCTEM, palMOHAJbHbIE, HWpPpPALMOHANIbHBIC, II0Ka3aTejbHble, CTEIICHHBIE,
JorapupmMHUEcKue, TPUrOHOMETPUUECKUE YPaBHEHUS, HEPABEHCTBA M CUCTEMbI; YMETh pellaTh
YpaBHEHHUS, HEPaBEHCTBA U CUCTEMBI C IOMOIIBIO Pa3IMYHBIX MPUEMOB; pEIlaTh YpaBHEHUS,
HEpaBEHCTBA M CHUCTEMBI C TapaMETPOM; MPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJIs
peleHnss MaTeMaTUYeCKUX 3aa4 U 3a7a4 U3 Pa3InyHbIX 00sacTell HAyKU U peabHOM KU3HU;

- yMeTh CBOOOJHO ONEpUPOBATh MOHATUSAMHU: JBHIKEHUE, MapaUIeNbHBI MepeHoc,
CUMMETpHUS Ha IJIOCKOCTH U B MPOCTPAHCTBE, OBOPOT, NMpeolOpa3oBaHue Moa00us, MOJ00HbIE
¢Gurypel; ymeTb pacmo3HaBaThb paBHbIE U NOJOOHBIE (UTYpbl, B TOM 4YHCIE B IPHUPOJE,
UCKYCCTBE, apXUTEKType; YyMETh HCIOJb30BaTh TE€OMETPUUYECKHE OTHOILIEHHUS, HaXOIUTh
reoMeTpUYeCcKre BeMYMHBI (JJIMHA, YroJ, IUIoIaab, 00beM) MpPU PELICHUH 33434 U3 JPYTrux
y4eOHBIX PEIMETOB U U3 PEATILHOM KU3HU

M3 - ymerp onepupoBaTh MOHATUSMH:  palMOHANbHbBIE, HpPpAIOHAIBHBIE,
MOKa3aTelbHble, CTENEHHbIe, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- yYMETh OIEpUPOBaTH MOHITHSIMHU: MHOTOTPAaHHHK, CEUeHHEe MHOTOrpaHHHKA, KYO,
napaieNnenure, npu3mMa, nupamuaa, Gurypa 1 moBepxXHOCTb BpaLlleHUs, LIHJIUH/IP, KOHYC, 1Iap,
chepa, cedeHuss Gurypsl BpallleHHUs, IIOCKOCTh, Kacaromiascs cdepbl, IUIMHApPA, KOHYCA,
IUIOINAb TOBEPXHOCTH MUPAMUIbI, TPU3MBI, KOHYCa, HIWIMHIPA, 0L chepbl, 00beM Kyoa,
IPSAMOYTOJIBHOTO MapaljieNenunesa, NupaMusl, IpU3Mbl, HWIMHApPA, KOHYCa, 11apa; yMEHUe
n300pakaTh MHOTOTPAaHHMKH U IOBEPXHOCTH BpAILEHHUsS, UX CEYCHHUS OT PYKH, C TOMOUIBIO
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YEpTEKHBIX HHCTPYMEHTOB M DSJEKTPOHHBIX CPEACTB; yMETh paclo3HaBaTh CHUMMETPHUIO B
IIPOCTPAHCTBE; YMETh PaclO3HABATh [IPaBUJIbHBIE MHOI'OIPAHHUKY;

- YMEThb OINEPUPOBATh MOHITHIMH: MPSIMOYroJibHAsg CHCTEMa KOOPAWHAT, KOOPJIUHATHI
TOYKHM, BEKTOP, KOOPAMHATHI BEKTOpA, CKAJSPHOE IPOU3BEACHHME, YIOoJl MEXKIY BEKTOPaMHU,
CyMMa BEKTOPOB, ITPOU3BEACHNUE BEKTOpA HA YUCIIO; HAXOAUTH C MIOMOIIBIO U3YUYEHHBIX (OpMYI
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMS TOUKAMHU

M4 - ymeTh oOmepupoBaTh IMOHATHUSIMH: CIYYalHBIA ONBIT M CIyd4alHOE COOBITHE,
BEPOSTHOCTh CIYYalHOTO COOBITHS; YMETh BBIUUCIATH BEPOSTHOCTh C HCIIOJIB30BaHUEM
rpadU4ecKux METOJOB; HPUMEHSTh (QOPMYJBI CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KOMOHMHATOpHbIE (HaKThl U QOPMYJIBI MPU PEIICHUU 33/1a4; OLEHUBATh BEPOATHOCTH PEAJIbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHbIMHU BEIMUYMHAMU; YMEHHUE NPUBOAUTDH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIINUX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMeTh CBOOOJHO ONEpPUPOBATH MOHATHSAMH: CTENEHb C LIEJBIM II0Ka3aTeleM, KOPEHb
HATYpaJIbHOM CTENeHM, CTENEeHb C PalMOHAIBHBIM MOKa3aTelleM, CTEIEeHb C JIEHCTBUTEIBHBIM
(BelLleCTBEHHBIM) TOKa3aTesIeM, JIOTapu(pM uucia, CUHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOTO
qHCIa;

- yMeTh CBOOOJHO OIEPHPOBATH MOHATHIMH: Tpapuk (QyHKIUH, oOpaTHas (QyHKIUS,
KOMIO3UIM (QYHKIUH, NUHEeWHas (QyHKUMSA, KBaApaTU4HAs (YHKIHs, CTETIEHHas (QYHKLIHS C
[EeNBIM  [TOKa3aTeleM, TPUTrOHOMeTpudYeckne (yHKIHH, OOpaTHBIE TPUTOHOMETPHUYECKHE
byHKIIMY, MOKa3aTtenbHas U jJorapudmuueckas QyHKIUU; yMETh CTPOUTH rpaduku (yHKIUH,
BBINOJIHATH MPE00pazoBaHus rpaduKoB PyHKITHIA,

- YMETh HCTIOIb30BaTh rpa@uKku GYyHKIUH 1715 U3y4eHUs MPOIIECCOB U 3aBUCUMOCTEH MpHu
pelIeHnn 3a7a4d U3 JPyrux y4eOHBIX MPEIMETOB M U3 PEATbHOM KU3HM; BRIpAXKaTh (hOpMyTIaMu
3aBHCHUMOCTH MEXIY BEIUUYUHAMU;

- cBOOOJIHO ONEpPUPOBATH MOHATHSAMHU: YETHOCTh (YHKIUH, NEPUOJAUYHOCTh (PYHKIINH,
OTrPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (DYHKLHUH, 3KCTpeMyM (QYHKLIMH, HauOojbllee U
HauMEHbIIee 3HaYeHUS] PYHKIIMH Ha IPOMEXKYTKE; YMETh POBOJUTH HCCeA0BaHNEe QYHKIUY;

- yYMeThb HCHOJIb30BaTh CBOMCTBa M Trpaduku (QYHKUMH Ui pelieHus ypaBHEHUH,
HEPaBEHCTB M 3aJad C IapaMeTpaMu; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
peleHni ypaBHEeHUH, HEPABEHCTB U UX CUCTEM

MS - ymeTb onepupoBaTh MOHATUSAMU: CpeHEEe apudMeTHIecKoe, MeaHa, HauboJbIlIee
U HauMeEHbIllee 3HAUeHUs, pa3Max, JAUCIEepPCHs, CTaHJIApTHOE OTKJIOHEHHE YHCIIOBOrO Habopa;
YMEHHME W3BJEKaTh, WHTEPIPETUPOBATh HH(OPMALMIO, NPEJCTABICHHYI0 B TaOiuIax, Ha
auarpamMmax, rpaukax, OTpaXamollyl0 CBOWCTBA pEAIbHBIX IPOLECCOB U  SBICHUN;
IPEJICTaBISATh UHPOPMALMIO C MOMOIIBIO TAOIUIl U AMArpaMM; HUCCIEI0BaTh CTATHUCTUYECKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHNEM IpadMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- yMeThb OINEpUpOBaTh MOHATHUSAMHU: TOYKa, TMpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYIpaHHBIA YTOJI, CKpEIIMBAIOIIMECS TMpsMble, NapajIeIbHOCTh W TMEPHEeHIUKYIIPHOCTD
OPSIMBIX U TUIOCKOCTEH, Yrojl MEXIy HpSIMBbIMH, YroJd MEXAY MHpSAMON M IJIOCKOCTBIO, YIroj
MEXy IUIOCKOCTSIMHM, PAacCTOSHHME OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE MEXIY HpPSIMBIMHU,
paccTosHUE MEXY MIOCKOCTAMU;

- YMETbh HCTIOB30BaTh TPU PEILeHNH 33/1a4 H3y4eHHbIE (haKThl U TEOPEMBbI INITAHUMETPUH; YMEHHUE
OLIEHMBATh pa3Mepbl 00BEKTOB OKPYKAIOILIETO MUpa

M6 - yMeThb ONEpUPOBaTh MOHATUSAMHU: TPSAMOYTOJbHAs CHUCTEMa KOOpJIWHAT,
KOOpJMHATBl TOYKH, BEKTOpP, KOOPIMHATHI BEKTOPA, CKAJSPHOE MPOU3BENEHUE, Yrojl MEXIy
BEKTOPAMH, CyYMMa BEKTOPOB, MPOM3BEJCHHE BEKTOpa HAa YHUCIO; HAXOJUTh C IIOMOIIBIO
M3YYEHHBIX (DOPMYII KOOPAUHATHI CEPEUHBI OTPE3Ka, PACCTOSTHUE MEKY JBYMsI TOUKaMHU;

-yMeTb BBIOMPATh MOIXOAALINM M3YYEeHHBIH METON JJIS PELICHUs 33Jaud, paclio3HaBaTh
MaTeMaTuyeckue QakThl 1 MaTeMaTUYECKHUEe MOJAEIU B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUA POCCUNCKON U MUPOBOM
MaTeMaTU4YECKON HAYKH.
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- YMETh ONEPUPOBATH MOHATUSMU: CIIy4allHbII OMBIT U CIIy4aiflHOE COOBITHE, BEPOSITHOCTh
CIIy4alfHOTO COOBITHSI; YMETh BBIYHMCIATH BEPOSTHOCTh C MCIOJIB30BAaHHEM TIpadUyecKux
METOJIOB; MPHUMEHITh (OPMYIbI CIOXKEHHUS M YMHOXEHHSI BEpOSTHOCTEH, KOMOMHATOPHbBIE
daktel U QOpMyNBl TpPU PEIICHUU 3a7a4; OICHHUBATH BEPOSITHOCTH PEATHHBIX COOBITHH;
3HAKOMCTBO CO CJIy4YalHbIMU BEIMYMHAMH; YMEHHE NPUBOIUTH IMPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YHCEI B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX

M7- ymeTh onepupoBaTh NOHATUAMU: (PYHKIHS, HEMpepbIBHAS (YHKIUS, TPOU3BOAHAS,
nepBooOpasHasi, OMpPEACICHHBI HWHTErpal; yMeTb HaXOJUTh IPOU3BOJIHBIC 3IIEMEHTAPHBIX
(GyHKUINH, UCTIONB3YS CIPAaBOYHBIC MAaTEPHAJIbl; UCCIENOBATh B MPOCTEUIINX CIydasx (YHKIUU
HA MOHOTOHHOCTb, HAaXOJWUThb HAWOONbIIME M HAUMEHBIIME 3HAYeHUS (YHKIUN; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM arlliapaTa MaTeMaTHYeCKOTO aHajln3a; MPUMEHSThH
MIPOU3BOJHYIO MIPU PELICHUHU 3a]a4 Ha JIBUKEHHUE; peniaTh MPAaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4n
Ha HauOOJIBIINE U HAMMEHbBINNE 3HAUCHHSI, HA HAX0XKJICHHE ITyTH, CKOPOCTH U YCKOPEHHUS,;

- YyMEThb ONEpUPOBATH MOHATUSAMU: ABHKEHHE B MPOCTPAHCTBE, MOJ00HBIE (UTYPHI B
IPOCTPAHCTBE; HCIIOJIF30BaTh OTHOIICHHWE IUIOMIA/ICH TOBEPXHOCTEH M 00BEMOB IOJZOOHBIX
buryp npu penieHuu 3aaay;

- YMETb BBIUUCISATH TE€OMETPUYECKHE BEJIWYMHBI (JJIMHA, YTOJ, IUIOLAAb, OOBEM,
IUIONIA/Ib TOBEPXHOCTH ), UCIIOJIb3YSl U3YYEHHBIE (OPMYIIBI U METOIBI

IIpexmeTHBIX:

[11 BnageHue MeToAamMH JIOKa3aTelIbCTB, aJrOPUTMAMM pEIICHUs 3a/1ay; yMEHHE
(bopMyIHMpOBaTh OIPEEIICHUS], aKCHOMbI U TEOPEMBI, IPUMEHSATh UX, IPOBOJUTH J10Ka3aTeIbHbIE
paccyXAeHUsI B X0/1€ PELICHUS 3a/1a4;

[12 ymeHue omepupoBaTh NOHATHSAMM: CTENEHb 4YHCIA, JOrapuMm 4ucia; yMEHUe
BBIMIOJHATh BBIUMCIEHHE 3HAUYEHUH U TpeoOpa3oBaHMsI BBIPAKEHUH CO CTEHNEHSIMU U
Jorapudpmamu, npeodpazoBaHusl JPOOHO-pAlMOHATIBHBIX BBIPAXKEHUH;

[13 ymeHume  omepupoBaTh  TOHATHSAMH:  palMOHAIBHBIE,  HMPpAIIOHAIBHEIE,
HoKa3aTejbHbIe, CTENEHHble, JIorapu(MUYecKue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

I14 ymenue onepupoBaTh MOHATUAMU: (YHKLUS, HENpepbIBHAs (YHKIHUS, TPOU3BOIHAS,
nepBooOpa3Has, OINpeAeTCHHBIH HHTErpaj; YMEHUE HAaXOJIUTh MPOM3BOJIHBIE 3JIEMEHTAapPHBIX
(GyHKLUH, UCIIONB3Ys CIPAaBOYHBIE MaTEePHAJIbl; UCCIEIOBATh B MPOCTEHIINX CIydasx (YHKLIUU
HAa MOHOTOHHOCTb, HAaXOJWThb HAWOOJIbIIME KM HAWMEHBIIME 3HAYEHUs (QYHKLIHN; CTPOUTHh
rpaduKd MHOTOWIEHOB C MCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTb
IIPOM3BOJHYIO IIPU PELLIEHUU 3a/1ay Ha JIBUYKEHUE; pelliaTh MPaKTUKO-OpPUEHTUPOBAHHBIE 3ajaun
Ha HauOOoJIbIINE U HAUMEHbIINE 3HAUCHHsI, HA HaX0XKJIEHHE MTyTH, CKOPOCTH U YCKOPEHHUS;

[15 ymeHnue omnepupoBaTh MOHATHSAMH: palMOHANbHAs (QYHKIMSA, TOKa3aTelbHas
GyHKLuMs, cTeneHHas QyHKUus, Jorapupmuueckas QyHKLIUsA, TPUTOHOMETpHUYECKUE (DYHKIIMH,
oOpaTHble (QYHKUUHU; YMEHHE CTPOUTHh I'padMKu M3y4yeHHBIX (QYHKIUH, UCHOIB30BaTh rpadpuku
IPY U3YYSHUH MPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 331a4 U3 IPYTUX YUEOHBIX IPEIMETOB
U 3aJ1a4 U3 peasibHOM JKU3HU; BBIpAXKaTh (OpMyJIaMU 3aBUCUMOCTH MEXIY BEIMUYNHAMU;

I16 ymenue pemate TEKCTOBBIE 33JJa4l Pa3HbIX THIIOB (B TOM YHCJe Ha MPOLEHTHI, 10U
U 4YacTH, Ha JBHM)KEHHE, paboTy, CTOMMOCTb TOBAapOB W YCJIYr, HaJOrH, 3aJayd HU3 00JIacTU
yIpaBJIeHUS JIMYHBIMH M CEMEHHbIMM (PUHAHCAMM); COCTABIATh BBIPAKEHHS, YpaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3a/layM, MCCIEA0BATh IOJYYEHHOE pELIeHUEe U
OLIEHUBATh MPABJIONIO00HOCT PE3YJIbTATOB;

[17 ymeHue onepupoBaTh MOHATUSAMU: CpellHEE apuUPMETHUECKOe, MelnaHa, HaubobIlee
U HauMEHbILee 3HAUCHUs, pa3Max, JAUCIEepPCHs, CTAaHIAPTHOE OTKJIOHEHHE YMCIOBOrO Habopa;
yYMEHHUE U3BJIEKaTh, HMHTEPIPETUPOBATh HH(OpMAIMIO, NPEACTaBIECHHYIO B TalOnMuax, Ha
auarpamMmax, rpadukax, OTpaXalollyl0 CBOWCTBA pEAIbHBIX MPOIECCOB U  SBJICHUU;
IPEACTaBIATh HH(POPMALMIO ¢ MOMOIIBI0 TAOIHIl M JUarpaMM; UCCIEI0BaTh CTaTUCTUYECKHE
JTAaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpaMuecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;
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[18 ymenue omnepupoBaTh TOHATUSIMH: CIyYalHBIA OIBIT W CIy4alHOE COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIUHCISATH BEPOSTHOCTH C HCIOJIB30BaHHEM
rpauyeckux MeETOJIOB; MPUMEHSITh (OPMYINIBI CIOXKEHHS U YMHOXKEHHUS BEpOSTHOCTEH,
KOMOMHATOpHBIE (akThl U (HOPMYJIBI MPH PELICHUHU 3aJa4; OICHUBATh BEPOSTHOCTH PEAbHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMHU BEIMUYMHAMU; YMEHHE MPUBOAUTH IPUMEPHI IPOSBICHUS
3aKoHa OOJIBIIMX YMCET B IPUPOTHBIX U OOIIECTBEHHBIX SBJICHUSX;

I19 ymenue omnepupoBaTh MOHATUSIMH: TOYKA, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
JBYTpaHHBIA Yroj, CKpEIMBAIOIIMECS NpsMble, MapaJJIEIIbHOCTh U NEPIEHIUKYISIPHOCTh
OPSIMBIX U IUIOCKOCTEM, Yrojl MEXKIy HpPSIMBIMH, YrOJd MEXAY HpSAMON M IJIOCKOCTBIO, YIOJ
MEXAY IUIOCKOCTSMHM, PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE MEXAY IPSMbBIMU,
paccTosiHuE MEXIYy IUIOCKOCTSIMHM; YMEHHE HCIIOJIb30BaTh IPHU PELIEHUU 3a1ad HU3yYCHHbIE
(bakThl U TeOpEeMBbI IJIAHUMETPUH; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

I110 ymenue onepupoBaTh MOHATUSMH: MHOTOTPAHHHUK, CEYEHHE MHOTOIpaHHHKA, KYO,
napajuieNienune, mpusma, nupamuaa, Gurypa u moBEepXHOCTh BpAIICHU, IWIUHIP, KOHYC, 1Iap,
cdepa, ceueHus (UTYpHI BpaIICHUs, IUIOCKOCTh, Kacaromascs cdepbl, TWIMHApPA, KOHYcCa,
IUIOMIA/Ib TOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCa, IMIUHAPA, IIomaab chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO Tapaljiesienuiea, NupaMubl, TpU3Mbl, HUIUHAPA, KOHYyca, LIapa; yMEHUE
n300paxkaTb MHOTOTPAaHHUKU U TMOBEPXHOCTU BpAIICHMS, UX CEUYEHHUS OT PYKH, C MOMOIIbIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE paclO3HaBaTb CUMMETPUIO B
MIPOCTPAHCTBE; YMEHUE PACIIO3HABATH IPABUJIBHBIE MHOTOI'PAHHUKU;

[111 ymenue onepupoBaTh MOHATHAMU: JIBHKEHUE B IIPOCTPAHCTBE, MOI00HBIE (PUTYPHI B
MPOCTPAHCTBE; HCIOJB30BaTh OTHOILIEHUE IUIOMIAACH MOBEPXHOCTEH M OOBEMOB MOJOOHBIX
¢buryp npu perieHuu 3aay;

[112 ymeHHe BBIUUCIATH T€OMETPUYECKUE BEIMYWHBI (IUIMHA, YroJl, IJIOLAAb, 00beM,
IJIOUIA/1b TOBEPXHOCTH ), UCIIOJIb3YSl U3YUYEHHbIE (POPMYJIIBI U METO/IBI;

I113 ymeHue omnepupoBaTh NOHATHUSAMM: MPSIMOYTOJbHas CHCTEMa KOOPJHMHAT,
KOOpJMHAThl TOYKH, BEKTOpP, KOOPAUHATHI BEKTOPA, CKAJISPHOE MPOU3BEACHUE, YTojl MEXIY
BEKTOPAMH, CyYMMa BEKTOPOB, INPOM3BEJCHHE BEKTOpPAa HA YHUCIO; HAXOJUTh C IIOMOIIBIO
M3YYEHHBIX (DOPMYII KOOPAUHATHI CEPEUHBI OTPE3Ka, PACCTOSTHUE MEKTY JBYMsI TOUKaMHU;

[114 ymenue BbHIOMpATh MNOAXOJAIIMHA M3YYEHHBI METOJ JUIs peLIeHHs 3aJauu,
pacno3HaBaThb MaTemMaTHueckue (akTbl W MaTeMaTH4YEeCKHE MOJEIH B MPUPOJIHBIX U
OOIIECTBEHHBIX SBJIEHUSAX, B MCKYCCTBE; YMEHHME MPHUBOJUTH INPUMEPHl MaTEeMaTUYECKHX
OTKPBITHI POCCUMCKON U MUPOBOW MaT€eMaTHYECKOW HAYKH.

[Io yuebnomy mnpenmery "Matemartuka" (Bkirouas pasfensl "Anrebpa u Havana
MaTemaruueckoro ananusza", "I'eomerpus", "BepostHocTe u cratuctuka") (yriayOneHHBIN
YPOBEHb) TPeOOBaHUS K MPEIMETHBIM pe3yJIbTaTaM OCBOEHHSI YIITyOJIEHHOT0 Kypca MaTeMaTUKU
JOJKHBI BKJIIOUATh TpeOOBaHMSI K pe3yjibTaTaM OCBOEHHs 0a30BOr0 Kypca U JOMOJIHHUTEIHHO
OTpaxkarh:

[115 ymeHue omnepupoBaTh MOHATHSAMH: ONpEIEIEHHE, aKCHOMa, TeOpeMa, CIIEICTBUE,
CBOWCTBO, MPHU3HAK, J0KA3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKU; YMEHUE (HOPMYIUPOBATH
oOpaTHOE€ W MPOTUBOIOJOKHOE YTBEPXKJIEHUE, NPUBOAUTH MPUMEPHl U KOHTPIPUMEDPHI,
MCIIOJIb30BaTh METOJ MAaTEMaTHYECKONM HWHAYKLHHU; MPOBOAUTH J10KA3aTElbHBIE PACCYKIECHUS
IIPU pEIIeHNH 3a/1a4, OLIEHUBATh JJOTMUECKYIO TPABHIIBHOCTD PACCYXKIACHMUIA;

[116 ymeHue omnepupoBaTh MOHATHSAMH: MHOXXECTBO, ITOJMHOXXECTBO, ONEPALUU HaJ
MHOKECTBAaMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisl ONUCAHUS
peabHBIX MPOLIECCOB U SABICHUNA M IMPH pEIIeHUH 33734, B TOM YMCJIE M3 APYIHX Y4eOHBIX
MPEIMETOB;

I117 ymenue onepupoBaTh MOHATHAMHU: Tpad, CBI3HBIA Trpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaThb U OMHCHIBATh Tpadbl pa3IMYHBIMH CIIOCOOAMU; HCIOJIb30BaTh
rpadbl IpU pELICHUH 33/1a4;

I118 ymenue cBOOOTHO OMEPUPOBATH IMOHATHUAMU: COYECTAHHE, IMEPECTAHOBKA, YHCIIO
COYETaHUll, YMCIO MEPecTaHOBOK; OMHOM HbIOTOHA; yMeHHEe NpPUMEHITh KOMOMHATOpPHBIE
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(bakThl U paccyKJIeHuUs Jis pelIeHus 3a1ay;

I119 ymenue onepupoBaTh MOHATUSMU: HATYPaIbHOE YUCIO, LIEJIOE YUCIO, OCTATOK I10
MOJIYJIIO, pallOHATbHOE YHCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATYpPaJbHBIX, LIEJBIX,
palMOHATIBHBIX, JCUCTBUTEIBHBIX YHCEN, YMEHHE WCIOIb30BaTh NPU3HAKUA JCTHMMOCTH,
HAaUMEHBIINNA OOIIMH JenuTeNnb M HauMeHbllee oOlllee KpaTHoe, anropuT™m EBkiauaa mpu
pELIEHUN 3a]a4; 3HAKOMCTBO C pa3jIM4HbIMH MO3ULIIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

[120 ymenue cBOOOJHO ONEpUPOBATH TMOHATUSAMHU: CTEMEHb C LEJIbIM I[OKa3aTeseM,
KOpPEHb HaTypaJlbHOM CTENEHH, CTENEHb C palUOHAJIbHBIM II0Ka3aTeleM, CTENEHb C
JIeMCTBUTENFHBIM (BELIECTBEHHBIM) MTOKa3aTeNeM, JIOTapu(M 4ucia, CHHYC, KOCHHYC U TaHTE€HC
MIPOU3BOJIBLHOTO YUCIIA;

[121 ymeHue omepupoBaTh MOHATHUAMHU: TOXKAECTBO, TOXIECTBEHHOE MPEOOpazoOBaHHE,
ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpAaBHEHUN U HEPABEHCTB, PABHOCUJIBHOCTH YpPaBHEHHUH,
HEPAaBEHCTB M CHCTEM, palMOHAJbHbIE, HPpPALMOHAIIbHBIE, II0Ka3aTeiIbHbIE, CTECIEHHBIE,
jorapuMuueckre, TPUrOHOMETPUUYECKUE YPABHEHUS, HEPABEHCTBA U CHUCTEMbI; YMEHHE PellaTh
YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PA3IMYHBIX MPHEMOB; PEIIATh YpaBHEHHS,
HEPABEHCTBA M CHUCTEMBI C MapaMeTPOM; IPUMEHSATh ypaBHEHUS, HEPABEHCTBA, X CHUCTEMBI IS
pelIeHrs MaTeMaTUYeCKHX 3ajiad U 3ajad U3 pa3jIMuHbIX o0acTell HayKu U pealbHOM JKU3HH;

[122 ymenue cBoOOIHO ONEepUpPOBaTh MOHIATUAMHU: TpaduK QyHKIMU, oOOpaTHAs QPYHKIIUA,
KOMIO3UIUS (QyHKIWN, JTUHEHHAas (QYHKIUSA, KBaapaTHyHas (YHKIUS, CTETeHHas (YHKIUS C
LEeNbIM  TOKa3aTeleM, TpUTOHOMeTpuueckue (QyHKIUHU, OoOpaTHbBIE TPUTOHOMETPUUYECKUE
¢GyHKIMY, TTOKa3aTesbHas U JorapupmMudeckas GyHKINU; YMEHHE CTPOUTh rpaduku (QyHKINH,
BBITMOJHATH MpeoOpa3oBaHus rpa@uKoB (PYHKIIHIA,

YMEHHUE HCII0NIb30BaTh rpaduku (GyHKIHN JJIs1 H3y4YEeHHUS IPOIIECCOB U 3aBUCUMOCTEN IIpH
pelIeHnu 3a7a4 U3 JIPYruxX y4yeOHBIX MPEeIMETOB U U3 peajbHOU JKU3HH; BhIpaXaTh (GopMyliaMu
3aBHCUMOCTH MEX/1y BETUUYNHAMH,

yMEHHE CBOOOJHO OMNEpUpOBaTh MOHATHAMM: YETHOCTh (YHKLUUHU, MEPHUOJUUYHOCTh
(GyHKIIMM, OrpaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb (YHKIMH, 3KCTpeMyM (QYHKIUH,
HauOoJplllee M HauMeHblee 3HaueHHs (QYHKIMM Ha TNPOMEXKYTKE; yMEHHE IPOBOIUTH
ucciea0BaHue QyHKIINN;

YMEHHE WCIIOJIb30BaTh CBOMCTBA M Tpabuku (yHKUMN IS pelIeHUs YpaBHEHUH,
HEPaBEHCTB M 3aJad C IapaMeTpaMM; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
peleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

123 ymenue  CcBOOOJHO  OMEPUPOBATH  TMOHATUAMH:  TOCJIEIOBATEIBHOCTb,
apupMeTHuecKass TMPOrpeccHsi, TIeOMETpHUecKas Mporpeccus, OecKOHeUYHO YyObIBaromas
reoMeTpHuuecKas Mporpeccusi; yMEHHE 3a/1aBaTh MOCIEI0BAaTEIILHOCTH, B TOM YHCJIE C TOMOIIbIO
PEKYPPEHTHBIX (HOpMYIT;

[124 ymenue orepupoBaTh MOHATHIMU: HETPEPHIBHOCTHh (DYHKIMH, aCHMITTOTHI Tpaduka
¢yHKUIMu, TiepBas U BTOpas MPOU3BOJAHAS (YHKIUH, T€OMETPUUYECKUNA U (PU3MYECKHI CMBICIT
MIPOM3BOJHON, MEpBOOOpa3Has, OMNPENCNICHHbI MHTErpajg; yMEHHE HaXOIUTh AaCUMIITOTHI
rpa¢puka (QyHKIUH; YMEHUE BBIUUCIATH NPOU3BOAHBIE CYMMBI, NPOU3BEIEHHS, YACTHOTO H
KOMIO3UIMHN (QYHKINNA, HAXOAUTh YpaBHEHUE KacaTellbHOH K TpaduKy QpyHKIHH;

YMEHHUE HCIOJIb30BaTh MPOU3BOIHYIO ISl UCCIENOBAaHUS (DYHKIUM, I HaXOXKICHUS
HAWTYYIIIero peleHus B MPUKIIAIHBIX, B TOM YHCJIE COMUAITBHO-YKOHOMUYECKUAX U (PH3HUECKUX
3ajauax, /Ui ONpPENETeHUs] CKOPOCTU U YCKOPEHUs; HaXOOUTh IJIOMIAAM U 00BeMBbl QUTyp C
MOMOUIbI0 MHTErpajia; MPUBOAMTH MPUMEPhl MAaTEMaTHMUECKOTO MOJEIHUPOBAHMS C MOMOIIbIO
mudhepeHIMaTbHBIX YPaBHEHHUI,

[125 ymenue onepupoBaTh TMOHATUAMH: KOMIUIEKCHOE YHUCIO, COMPSIKCHHBIC
KOMILJIEKCHBIE YMCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO YMcIa, opMa 3alucu KOMIUIEKCHBIX
yucen (TeoMeTpuyecKkas, TPUTOHOMETpUYECKass W anreOpanyeckas); yMEeThb IPOU3BOIUTH
apudMeTHUECKUe ACUCTBUS C KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPHI UCIIOIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

[126 ymenue cBOOOJHO OMEpPUPOBATh MOHATUAMHU: CpelHee apu(MeTHUecKoe, MeInaHa,
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HauOoJIplllee M HAuMMEHbLIEEe 3HAYCHMs, pa3Max, AMCIEPCUs, CTAHJAPTHOE OTKJIOHEHHWE s
ONMCAHUS YMCIOBBIX JIaHHBIX; YMEHUE HCCIIEOBAaTh CTaTUCTMUYECKHUE JAHHBIE, B TOM YHUCIE C
IpPUMEHEHHEM TIpaUuecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; IpadUyecKu MCCIe0BATh
COBMECTHBIE HA0IIIOJICHHS C TIOMOLIBIO THarpaMM PacCEHMBAHUA U IMHEHHOM perpeccuy;

[127 ymeHue HaXOAUTh BEPOATHOCTU COOBITMH C HCHOJIB30BAaHHEM TIpadUUecKuX
METO/IOB; MPUMEHSTh JJIsl pelieHus 3a1a4 (HOpMyJbl CIOKEHHS U YMHOXEHHS BEPOSTHOCTEH,
dbopmyny monHON BeposTHocTH, (Gopmyny bepHymin, komOuHatopHBIE (GakThl U (HOPMYIIBI;
OLICHMBAaTh BEPOSITHOCTH PEANbHBIX COOBITMI; yMEHUE OIEpUPOBATh INMOHATUSIMM: ClydailHas
BEJIMYMHA, pACHpPEICICHUE BEPOATHOCTEHW, MaTeMAaTUYECKOEe OKHMJAHUE, JUCHepcus U
CTaHJApTHOE OTKJIOHEHHE CIydyalHOH BeIMuYuHBI, (DYHKIUM pacHpeleseHus] U IUIOTHOCTH
pPaBHOMEPHOI'0, IIOKA3aTEJIbHOIO M HOPMAJIBHOIO PpACHpEEICHUN; YMEHHME HCII0JIb30BaTh
CBOWCTBA M3YYEHHBIX PacCHpeAei]eHUH IJI pEelIeHus 3a7ay; 3HAKOMCTBO C IOHATHAMMU: 3aKOH
0OJBIIMX 4YHMCEN, METOJAbl BBIOOPOUHBIX MCCIEIOBAaHUM; YMEHHE NPUBOJAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBLINX YUCEIl B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX;

[128 ymeHnue CBOOOTHO ONEPUPOBATH TMOHATHAMH: TOYKA, TMpsAMas, IJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKMM yroj, JBYIpaHHBIA Yroyl, TpeXIpaHHBIA Yroi,
nepeceKamoIyecs, MapauielbHble M CKpEUIMBAIOUIMECs IMpsMble, NapalieIbHOCTh U
HEPHEHIUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi MEXAY MPsIMBIMH, YIOJ MEXAY MpsIMON U
IUIOCKOCTBIO, YIOJ MEXKY MJIOCKOCTSMHU; YMEHHUE UCII0JIb30BaTh IPU PEIIEHUH 33]a4 U3Y4YCHHbIE
(bakThl U TEOPEMBI IUTAHUMETPUH; YMEHHE OLIEHUBATH Pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHUPE;
YMEHHME ONEpUPOBATH MOHSITUSIMM: MHOTOIPDAHHUK, CEUYEHHE MHOIOIPDAaHHUKA, MPaBUIIbHBIN
MHOT'OT'paHHMK, MIpU3Ma, TUpaMuaa, GUrypa U NOBEPXHOCTh BpallEeHUs, LIHJIMHAP, KOHYC, 11ap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHMsS] KOHyca M LWJIMHJApA, MapajljiesIbHble OCU WU
OCHOBAaHMIO, CEUEHHE lIapa, IUIOCKOCTb, Kacaromascs chepbl, LUIMHIPA, KOHYCA; yMEHHE
CTPOUTh CEYEHHE MHOTOTPAHHMKA, M300pakaTb MHOTOTPAHHUKH, (UIYpbl U TIOBEPXHOCTH
BpAILlEHUs, UX CEYEHHUs, B TOM UYHUCIIE C MOMOILBIO AIEKTPOHHBIX CPEICTB; YMEHHE IPHUMEHSATH
CBOICTBa reOMETPUUYECKUX (PUIyp, CAMOCTOSTENBHO (GOPMYIUPOBATH ONPEAECIECHUS U3yYaeMbIX
¢buryp, BeIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUUYECKUX (UTYp, OOOCHOBHIBATD
WIM ONpPOBEpraTrh MX; yMEHUE MPOBOJUTH KIACCU(PUKALUIO (UTYp MO Pa3IUYHBIM MpPU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JOMOTHUTEIbHbBIE TOCTPOCHHUS;

[129 ymenune cBOOOIHO ONEpPUPOBATH MOHATUSIMM: IUIOMIAAL (UTYpBI, 00BEM (UTYPHI,
BEJIMYMHA yTJIa, PACCTOSHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE MEXKY NPSMBIMH, PACCTOSTHUE
MEXy IJIOCKOCTSMH, IUIOMIAAb c(epbl, IIIOMAAb MOBEPXHOCTH MUPAMMJIbI, IPU3MBI, KOHYCA,
WINHAPa, 00beM Ky0a, IpSMOYTOJILHOTO Mapajuiesienunea, TUpaMuabl, TPU3Mbl, [UIUHIPA,
KOHYCa, I1apa; yMEHUE HaXOUTh OTHOIIIEHHE 00bEMOB MOJA00HBIX PUTYp;

I130 ymeHnue cBOOOAHO OMEpUPOBATh MOHATHSAMM: ABIMKEHHE, MapallieNbHbIA MepeHoc,
CUMMETpHUS Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOdpa3oBaHue MOA00us, MOA0OHbIE
Gurypel; ymMeHue pacro3HaBaThb paBHbIE U TOAOOHBIE (UTYpHI, B TOM YHCIE B IPHUPOJE,
UCKYCCTBE, apXUTEKType; YMEHHE HCIIOIb30BaTh T'€OMETPUYECKHUE OTHOIIEHUS, HaXOIUTh
reOMEeTpUYECKUe BENUYMHBI (JJIMHA, YroJ, IUIOIaAb, 00beM) MpHU peIIeHUH 3ajad U3 APYrux
y4eOHBIX MPEIMETOB U U3 PEATIbHOM KU3HU;

I131 ymenue cBoOOHO OnEepupoOBaTh MOHATUAMU: MPSIMOYTOJIbHAS CHCTEMa KOOP/MHAT,
BEKTOP, KOOPAWHATHI TOUKH, KOOPAUHATHI BEKTOPa, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpA Ha
YHCII0, PAa3NIOKEHHE BEKTOpa Mo 0a3ucy, CKalspHOE MPOM3BE/IeHHE, BEKTOPHOE MPOU3BE/ICHHE,
yroJl MeXAy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METON IS
pelIeHusT TEeOMeTPUYEeCKMX 3afad M 3a7ad JAPYruX Y4YeOHbIX IMPEeIMETOB; OIEepUpPOBAThH
MOHATUSAMM: MaTpuma 2 X 2 U 3 X 3, onpeaenuTenb MaTpHUIbl, T€OMETPUYECKHN CMBICI
OIpEACIUTENS;

[132 ymeHune MoAenMpoBaTh peallbHbIE CUTYallUd Ha A3bIKE MAaTEMATUKH; COCTABIATh
BBIPQKCHMS, YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHUIO 3aJauyd, HCCIENOBATh
IIOCTPOEHHBIE MOJIENM C UCIIOJIb30BAaHUEM ammapaTa aireopsl, HHTEpPIPETUPOBATh MOTY4YEHHBIN
pe3ysbTaT; CTPOUTh MATEMATHUYECKUE MOJEIM C IIOMOIIbK0 T'€OMETPUUYECKUX IIOHATUH U
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BEIMYMH, DEIIaTh CBSA3aHHBIC C HHMMM IPAKTUYECKUE 337a4d; COCTABIATH BEPOSTHOCTHYIO
MOJIEJIb U UHTEPIIPETUPOBATh IIOJIY4CHHBIA pe3ysbTaT; pellaTh IPUKIAJIHbIE 3a/1a4U CPEACTBAMU
MaTeMaTHYeCKOro aHaju3a, B TOM 4YHCJIE COLUAIBbHO-3KOHOMHUYECKOT0 M (DU3MUYECKOIrO
Xapakrepa;

I133 ymenue BBIOMpaTh MNOAXOJAIIMH METOJ JUISL pELICHMs 3ajaud; [OHMMAaHue
3HAYMMOCTH MAaTE€MAaTHKU B W3YyYCHHH IMPHPOTHBIX M OOIIECTBEHHBIX IMPOLECCOB U SBICHMIA;
YMEHHME PAaCIO3HABaTh IPOSBICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, YMEHHE IIPUBOJIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUIM POCCUMCKON U MUPOBOM MAaTEMaTU4YECKOW HAYKH.

Oco0oe 3HaYeHne TUCUUIJIMHA UMeeT npu dopmupoBanum u passutun OK:

OK 01. BeiOupath cmocoObl pemeHus 3anad4 MNpo(hecCHOHAIBHOW esTeIbHOCTH
HNPUMEHUTEIBHO K PA3IUYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpPEICTBA IOMCKA, aHAIW3a M UHTEPIIPETALUU
uHpopManMu U MH(GOPMAIMOHHBIE TEXHOJIOTHUH JJIS BBIOJHEHUS 3aJad MpoQecCHOHATBHOM
NeSITeTbHOCTH;

OK 03. [TmanupoBaTh M peaqn30BbIBATH COOCTBEHHOE NMPOPECCHOHAIBHOE M IMYHOCTHOE
pa3BUTHE, MPEIIPUHUMATEIBCKYIO JEATEIBHOCTh B MPO(ECCHOHANBLHON cdepe, MCIOIb30BaTh
3HAHMS 110 IPABOBOM M (PMHAHCOBOM I'PAMOTHOCTH B PA3IMYHBIX )KU3HEHHBIX CUTYaLUsX;

OK 04. D¢ddexTrBHO B3anMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE  KOMAH/IE;

OK 05. OcyiecTBiATh YCTHYIO M MHCbMEHHYI0 KOMMYHHUKAILMIO HAa TOCYAapCTBEHHOM
a3bike Poccuiickoit ®epepanuu ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA;

OK 06. IlposBiasATh TrpakJaHCKO-MATPUOTUYECKYIO MO3ULUIO, JIEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJCHWE HA OCHOBE TPAJAULIUOHHBIX POCCHUICKHX JTyXOBHO-HPABCTBEHHBIX
[IEHHOCTEW, B TOM YHCJIE C YY4ETOM TapMOHHM3AIMA MEKHAIMOHAIBHBIX M MEXPEIUTHO3HBIX
OTHOILIEHHUH, TPUMEHSTh CTaHJapThl aHTUKOPPYIIIUOHHOTO MOBEICHMS;

OK 07. CogeiicTBOoBaTh COXPAHEHUIO OKpPYXKAIOIIEH Cpefbl, pecypcocOepeKeHuto,
OPUMEHATh 3HAHUS 00 M3MEHEHUH KIMMaTa, MNPUHLUIBI OepeXIMBOro IMPOU3BOJICTBA,
3P PEKTUBHO ACHCTBOBAThH B UPE3BBIYANHBIX CHTYAIUX.

JInyHOCTHBIE pe3yJIbTaThl peaju3aluy NPOrpaMMbl BOCIIUTAHUS:

JIP 3. IIposBisitonivii akTUBHYIO TPa)kKIaHCKYIO ITO3HUIIMI0 HA OCHOBE YBa)KCHHS 3aKOHA U
IPaBOIOPAJIKA, MpaB M CBOOOJ COrpaKJaH, YBaXEHHMsI K HCTOPHUYECKOMY U KYJIbTYPHOMY
Haciequio Poccun. OCO3HAaHHO M JIEATENBHO BBIPAKAIOIIUN HENPUATHE AUCKPUMHHALUU B
oOliecTBe IO COLHUAIbHBIM, HAlMOHAJIBHBIM, PEJIUTHO3HBIM IpPU3HAKaM; SKCTPEMHU3Ma,
TEppOpHU3Ma, KOPPYMIMH, AaHTUTOCYAAPCTBEHHOW aearenbHocTH. OOnagaromuii  ONbITOM
IPaXXAAaHCKOW COLMAJBHO 3HAUYMMOM JIEeATENbHOCTH (B CTYJIEHYECKOM CaMOYIIPaBJICHUU,
JOOPOBOJIBUECTBE, IKOJIOTUYECKUX, TPHUPOJOOXPAHHBIX, BOECHHO-TIATPUOTUYECKUX U Jp.
0o0BeMHEHUSX, aKUusAX, nporpammax). llpuHuMaromuii ponab u30buparenss M y4aCTHHKA
OO0IIeCTBEHHBIX OTHOILICHUH, CBSI3aHHBIX C B3aUMOAECHUCTBUEM C HAPOJHBIMU M30paHHUKAMHU

JIP 4. IIposBIAOIIMI U TEMOHCTPUPYIOIIANA yBaXXEHUE K TPYly YEIOBEKA, OCO3HAFOIINI
IIEHHOCTh COOCTBEHHOTO TpyAa M Tpyda JApPYrux mrofed. OKOHOMUYECKM aKTHBHBIH,
OpPUEHTUPOBAHHBIM Ha OCO3HAHHBINA BHIOOP cepbl TPOheCCHOHATEHON NESTENbHOCTH C YYETOM
JUYHBIX JKU3HEHHBIX IUIAHOB, NOTPEOHOCTEH CBOEH CeMbH, pPOCCHHCKOTO OOIecTBa.
Bripaxaronuii 0CO3HaHHYI0 TOTOBHOCTbh K IOJYYEHHIO MPO(PECCHOHAIBHOIO OO0pa30BaHUS, K
HENpepbIBHOMY 00pa30BaHUIO B T€UCHUE KU3HU J|eMOHCTPUPYIOMINK TO3UTUBHOE OTHOIIIEHUE K
PETYIMPOBAHHUIO TPYAOBBIX OTHOmEeHWHA. OpUEHTUPOBAHHBIN Ha caMOo0Opa3oBaHHE U
npoeCCHOHATIBHYIO TEPENOArOoTOBKY B YCJIOBHUSAX CMEHBI TEXHOJIOTMYECKOTO YKJana |
COMYTCTBYIOIIMX COIUAIBHBIX TepeMeH. CtpeMsmuiics K (HOpMUPOBAHHIO B CETEBOM cpene
JMYHOCTHO U MPO(eCCHOHAIBHOTO0 KOHCTPYKTUBHOTO «IIH(POBOTO cres1a
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JIP 6. OpueHTupOBaHHBII Ha  npodeccHoHaIbHBIE  JTOCTH)KCHHS, JIEATEIIHHO
BBIPQ)KAIOIIHI IMO3HABATEIbHBIC HHTEPECHI C YIETOM CBOMX CIIOCOOHOCTEH, 00pa30BaTeIbHOTO U
npoecCuoHaNBFHOr0 MapIIpyTa, BEIOpAaHHON KBaU(UKALIUH.

JIP9. Co3Haromuii 1IEHHOCTh XU3HH, 30pOBbs M Oe3omacHoctu. CobOmoparouui 1
MpoMNaraHIupyoIuil 310poBeId 00pa3 >KU3HMU (30pPOBOE MHUTAHHME, COOJIOJECHHE TUTHEHBI,
PeKUM 3aHATHH M OT/AbIXa, (U3UYECKass AaKTUBHOCTH), JIEMOHCTPUPYIOIIMNA CTpPEMJICHHE K
buznueckomMy coBepiieHCTBOBaHMIO. [IposBistonuii co3HaTeibHOE 1 000CHOBAaHHOE HEMPUSATHE
BPE/IHBIX MMPUBBIUEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, YIoTpeOieHHe aJIKOroJisi, HAPKOTHKOB,
IICUXOAKTUBHBIX BEUIECTB, Aa3apTHBIX MWIp, JIOOBIX (GOpPM 3aBUCHMOCTEH), JECTPYKTHBHOTO
MOBE/IeHUs B O0IIECTBE, B TOM UUCIie B LU(POBOH cpefe.

1.4. PexomMeHnayemMoe KOJIHMYECTBO YACOB HA OCBOEHHE MPOrPaMMbl U CHUIIIUHBI:

00s13aTeNbHON ayJUTOPHON yueOHOM HAarpy3KHu oOydatonierocs 246 qacos,;
caMoCTOSTeNbHOM paboThl 0Oyuaromerocs 10 yacos.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOW JIUCIUAILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/bI Y4eOHOI padoThl

Buj yueOHoii padoThI

KoaudecTBO 4acoB

OO0s13aTesibHas ayIUTOpHAs yueOHasi Harpy3Ka 246

B ToMm uncne

Teopemuueckoe obyuenue 176
Ilpakmuueckoe obyuenue 70
[TpodeccnoHaIbHO OPUEHTHPOBAHHOE COJICPKAHUE 98

B ToM uucne

Teopemuueckoe 0byueHue 60
Ilpaxmuueckoe obyuenue 38
WuauBuayanbHblil npoekT (na/Her)™* He npedycMOmpeHo
CamocrosiTenpHas paboTa CTyIEHTOB 10

[TpomexyTouHas aTTectanus B popme 9K3aMeHa
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2.2. TemaTn4yecKMi IJIAH U COJePKaAHNEe JUCHUILIMHBI «MaTemaTrukay

Conep:xanue yueOHOro Marepuaja (0CHOBHOe U POo¢ecCHOHAIBHO-

HaumenoBanue pa3jaesioB . Oo0bem YpoBeHb
U Tem OpPMEeHTHPOBAHHOE), IAG0OPATOPHBIE M MPAKTHYECKHE 3aHITHS, MPUKJIATHOK 4ACOB 0CBOCHHSE
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHoOe coep:kaHne
Pa3znen 1 [loBTopeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1 Coaeprxanue yueOHOro MaTepuaJa:
Lens u 3amaun 1 | Ilpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepiicanue
MaTeMaTUKH MpH NPUKTIAOH020 MOOYJIS)
OCBOCHHU CIICIUATBHOCTH bazoBbie 3HaHUS M yMEHUS 110 MaTEMATHUKE B IPOPECCHOHATIBHOMN U B 2 1
MTOBCETHEBHOM NI TEITLHOCTH.
Tema 1.2 Copep:xaHue yueOHOI0 MaTepuaJa:
Uwucna v BEIYUCIICHHUS. 1 | Ilpogheccuonanvro-opuenmuposanroe cooepoicarue (cooepoicanue 1
BeipaxeHus u APUKILAOHO20 MOOY/IS)
npeoOpa3oBaHus JlelicTBUSL  HAJ  TOJIOKUTECIBHBIMA W OTPHUIIATEIIBHBIMA  YHUCIIAMH, 2
OOBIKHOBEHHBIMH U JICCATHYHBIMHU JIPOOSMH.
JlelicTBUS cOo cTeneHsIMU, (OPMYIIbI COKPALLIEHHOTO YMHOXKEHUs. JlefcTBus
CO CTeNeHsIMH, (HOPMYJIIBI COKPAIIEHHOTO YMHOKECHHS.
Tema 1.3. Coaepsxkanue y4eOHOro MaTepuaJa: 2 1
I'eomeTpus Ha mnockoctd | 1 | [lpogheccuonanvro-opuenmuposantoe cooepoicanue (cooepoicanue
NPUKIAOHO20 MOOYJIS)
Bunsl miockux ¢uryp u ux miomasps. [IpakTHko-opueHTHPOBaHHbIE 33/1a4H B
Kypce reOMETPHH Ha MIIOCKOCTH
IIpogpeccuonanvro-opuenmuposanroe codepaicanue (cooepicanue NPUKIAOHO20 2 2
MOOYIs)
IIpakTnuyeckoe 3ansitue Ne 1. IIpakTHKO-OpMEHTHPOBaHHBIE 337a4l B Kypce
T€OMETPHH Ha TUIOCKOCTH
Tema 1.4 Ilpogheccuonanvro-opuenmuposannoe cooepoicanue (cooepicanue NPUKIAOHO2O 2
[TporieHTHBIC BEIYUCICHUS | MOOY1) 2

IIpakTnueckoe 3ansaTue Ne 2. IIpocTble NPOLEHTHI, pa3HbIE CIOCOOBI HX
BbIuKcIeHMs. CII0KHbIE IPOLIEHTHI.

Tema 1.5

IIpogheccuonanvro-opuenmuposannoe cooepoicanue (cooepicanue NPUKIAOHO2O0
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ypaBHeHI/IH M HEpaBCHCTBA

MOOYJIS)

IIpakTuuyeckoe 3ansaTHe Ne 3. JluHeiiHble, KBaapaTHbIC, JPOOHO-THMHEWHBIE 2
ypaBHEHHUS U HEPABEHCTBA.
Tema 1.6 Conep:kaHue y4eOHOIro MaTepuaJa:
CucreMsl ypaBHEHUN U 1 | CnocoObl pemieHnst CUCTEM JIMHEWHBIX ypaBHeHUH. [ToHstus: MaTtpuna 2x2 u
HEpPaBEHCTB 3x3, ompenenutenb Mmarpuilpl. Merton Kpamepa. Cucrtembl HEIMHEHHBIX
ypaBHeHUH. CUCTEMBI HEPABEHCTB. 2
Tema 1.7 IIpakTnyeckoe 3ansaTue Ne 4. Boruncnenuss u npeoOpa3oBaHus. YpaBHEHUS U
BxoHO KOHTPOJIb HEpaBeHCTBA. ['eoMeTpHs Ha MIIIOCKOCTH.
Konmponvnas paboma. 2
Pa3nes 2 IlpsiMble M JIOCKOCTH B POCTPAHCTBE 12
Tema 2.1. Copep:xanue y4eOHOro MaTepuaJia;
OCHOBHBIE TTOHATHS 1 | Ilpogheccuonanvro-opuenmuposanroe cooepoicarue (cooepoicanue
CTEPEOMETPHH. NPUKTIAOH020 MOOYJIS) 2
Pacrnionoxenue npsmMsIx u [Ipenmer ctepeomerpuu. OCHOBHBIE MOHATHS (TOYKA, MpsSMas, MIOCKOCTb,
IJIOCKOCTER npocTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeomeTpuu. llepecekaromuecs,
napajuleJIbHble M CKpeluBaromuecs npsmsle. IIpusHak u  cBOHCTBO
CKpEIIMBAIOIMUXCS NpAMbIX. OCHOBHbBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.
Tema 2.2. Coaepxkanue y4eOHOro MaTepuaJa:
ITapamnensHoCTb NpsIMBIX, | 1 | [Ipogheccuonanvro-opuenmupoganuoe cooepoicanue (cooeporcanue
IIPSIMOY U TUIOCKOCTH, NPUKIAOHO20 MOOYs)
IJIOCKOCTEH [TapannensHble npsiMast U miaockocTs. Omnpenenenue. lpusnak. CpoiicTBa (¢
nokaszarenbcTBoM). IlapamnensHble 1uiockoctu. Ompenenenue. [IpusHak.
CgoiictBa (c moka3areiabcTBOM). Terpasap u ero snemenTsl. [lapamienenumnen 2
n ero sneMeHTbl. CBOMCTBAa NPOTHBOINOJIOXKHBIX TpaHE M JAMaroHajeu
napayenenumnena. [locrpoenne ceuenuit. Peenue 3amay.
Tema 2.3. Copaepxxanue y4eOHOro MaTepuaJa;
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[lepneH IUKYISPHOCTD
MPSIMBIX, IIPSIMOM U
IUIOCKOCTH, IIJIOCKOCTEN

1 | Ilpogheccuonanvro-opuenmuposanroe
NPUKTIAOH020 MOOYJIS)

[lepnennukynspusie npsimele. [lapannenbubie TpsMble, TEPIEHIUKYISIPHBIE K
IJIOCKOCTH.  IIpu3HAaK NEpHEeHIUKYIAPHOCTH IPSIMOM M IUIOCKOCTH.

cooeparcanue (cooepoicanue

JHokaszarensctBo.  Ileprnengukynssp u  HakinoHHad. [lepneHnukymsipHbIE 2
mockocTy. [Ipu3Hak nepneHuKyIsIpHOCTH IJI0CKOCTeN. J[okazaTenbCTBo.
PaccTosiHMs B IpOCTPaHCTBE
Tema 2.4. Coaep:xkanue yueOHOro MaTepuaJa:
Teopema o Tpex 1 | Teopema o Tpex mepneHAMKYIspax. YToJd MEXAY MNPSMONH U IIOCKOCTHIO.
NEePIEeHIUKYIIspax Yron Mexay II0CKOCTSIMU 2
Tema 2.5. IIpogpeccuonanvruo-opuenmuposanroe codepaicanue (cooepiicanue NPUKIAOHO20
[TapannensHele, MOOYIs)
NIEPIECHIUKYIIAPHBIE, IIpakTnyeckoe 3ansatue Ne 5. AkcuoMbl crepeomerpuu. [lepneHauKyIsspHOCTH
CKpEIIMBAIOIINECS IPSIMbIE | IPAMOM M IJIOCKOCTH, MapajUIeIbHOCTh JBYX IMPSMBIX, MEPIEHIUKYJISIPHBIX 2
IJIOCKOCTH, IEPIEHIUKYIISIPHOCTD INIOCKOCTEN
Tema 2.6. IIpakTuyeckass padora Ne6. PacmonoxeHue TPsIMBIX W TUIOCKOCTEH B
Pemenune 3anau. [Ipsmele u | npocrpancTse. [lepneHAUKYISPHOCTh M MApaJLIEIbHOCTD HMPSIMBIX M IUIOCKOCTEH.
IJIOCKOCTH B CkpeuuBatouiyecs npsimeie. Konmponwvhasa paboma
IIPOCTPAHCTBE 2
Pa3nes 3. KoopanHaTsl B BEKTOPbI 10
Tema 3.1 Coaepxkanue y4eOHOro MaTepuaJa;
JexapToBel KoopauHatel B | 1 | Ilpogeccuonanvho-opuenmuposantoe cooepoicanue (cooeporcanue
npocTpaHcTBe. PaccrosiHne NPUKIAOHO20 MOOYIISL) 2
MEXIY ABYMs TOYKaMHU. JlexapToBBl KOOpAMHATBl B IHpocTpaHcTBe. [Ipocredmme 3agadun B
Koopaunats! cepeaunbl KoopauHaTax. PaccTosHue Mexny AByMs TOYKaMH, KOOPIMUHATBI CEPEIUHBI
OTpe3Ka otpeska .KoMOuHMpoBaHHOE 3aHATHE
Tema 3.2 Coaep:xanue yueOHOro MaTepuaJa: 4
BeKTOopsI B IPOCTPaHCTBE. 1 | Bekropsl B mpocTpaHcTBe. Ci10KeHUE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHUE 2
YTo1 MeK/Ty BEKTOPAMH. BeKTOpa Ha yncio. KoMimanapHasie BEKTOpbl. CKAIIpHOE NPOU3BEACHUE
CxansipHoe pou3BeicHHe BEKTOPOB. Pa3jioxkenne BeKTopa 110 TpeM HEKOMILIAHAPHBIM BEKTOPAM.
BEKTOPOB
2 | Koopaunatel BekTOpa, CKaIsIpHOE MPOM3BEIEHUE BEKTOPOB B KOOpAMHATAX, 2

YIOJl MEXIY BEKTOpaMH, Yrojl MEXAY HPSIMOW M IJIOCKOCTBIO, YroJl MEXAY
IIJIOCKOCTSIMU. Y PaBHEHUE IIJIOCKOCTH.
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Tema 3.3
IIpakTuxo-
OPUEHTUPOBAHHBIE 33/1a4H

IIpogheccuonanvro-opuenmuposannoe coodepaicanue (cooepaicarue NPUKIAOHO2O
MOOys)
IIpakTuyeckoe 3ansaTue Ne/.  KoopauHaTHas  IJIOCKOCTh.  Berumcienue

Ha KOOPJMHATHOU PacCcTOSIHUM U IUIOIIAAECH Ha INIOCKOCTU. KOIM4ecTBEHHbIE pacyETHhl. 2
IUIOCKOCTH
Tema 3.4 IIpakTnueckoe 3ansitme Ne 8. JlekapToBbl KOOpAMHATBI B IIPOCTPAHCTBE.
Pemenue 3anay. Bektopel B npoctpaHcTBe. CIIO)KEHHE M BBIYUTAHME BEKTOPOB. YMHOMKEHHE
Koopaunats! 1 BeKTOpel | BeKTOpa Ha uncio. KomminanapHeie BeKTOpbl. CKalspHOE IPOU3BEACHUE BEKTOPOB. 2
Pa3nioxeHne BeKTOpa 110 TpEM HEKOMIUIaHAPHBIM BekTOpaMm. [Ipocreiimue 3anaun B
koopauHaTtax. KoopauHaTel BEKTOpa, pacCTOSHUE MEXAY TOYKaMH, KOOpIMHAThI
CepeuHbl OTpe3Ka, CKAIIPHOE IIPOU3BEIECHUE BEKTOPOB B KOOPAMHATAX, YIOJ
MEX/1y BEKTOpaMH, YroJl MEXKY MPSMON U MIIOCKOCTBIO, YIOJ MEKY IIIOCKOCTSMHU.
Koumponvnasa paboma
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUNH 26
Tema 4.1 Copep:xanue yueOHOro MaTepmuaJia;

Tpuronomerpuyeckue 1 | Paguannas wmepa yrma. IloBopoT TOYKM BOKpYr Hayala KOOpPJIMHAT.
(GYHKIMN TPOU3BOIBHOTO Omnpenenenne cuHyca, KOCHHYCa, TaHI'€HCA W KOTaHTE€HCAa. 3HAKU CHHYcCa, 2
yria, yucna. Paguannas u KOCHMHYyCa, TaHI€HCa M KOTaHTeHCa [0 YEeTBEPTSAM. 3aBUCUMOCTb MEXKIY

rpagycHas Mepa yria CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJIHOTO M TOT'O )K€ yIJa.

Tema 4.2 Conep:xaHue yueOHOro MaTepuaJa:
OcHoBHbIE 1 Tpuronomerpuyeckue toxzaectBa. CHHYC, KOCHHYC, TAaHT€HC U KOTaHI€HC

TPUTOHOMETPHUECKHE yIJ0B o ¥ - 0. DopMyIbl IpUBEIEHUS. 2

TOKJIECTBA.
DopMyIbl IPUBEICHUS
Tema 4.3 Conep:xaHue yueOHOro MaTepuaJa: 4
Cunyc, xocunyc, taurenc | 1 | Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTh KOCHUHYCOB. CHHYC H 2
CYMMBI M pa3HOCTH JIBYX KOCHUHYC JBOIfHOro yria. @opmyibl monoBUHHOTO yria. [IpeoGpasoBanus
yTJIOB CYMMBI TPUTOHOMETPHUYECKUX (YHKLUMH B NMPOU3BE/ICHHE M MPOU3BEACHUS B
CuHycC 1 KOCUHYC CYMMY.
ABOMHOTO yria. @opmysbl | 2 BolpakeHne TpPUTOHOMETPUYECKHX (YHKIMHA 4epe3 TAaHT€HC MOJOBUHHOIO
MIOJIOBUHHOT'O yria apryMeHTa. [TpeoOpa3zoBanus MPOCTENIIINX TPUTOHOMETPUUECKUX 2
BBIPAKCHU.

Tema 4.4

Coneprxanue y4e0HOr0 MaTepHaJia:
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DyYHKIMHU, UX CBOWCTBA.
Crnioco0pl 3a1anus

1 | OGmactp ompeneliieHUss W MHOXKECTBO 3HA4YCHMH (QyHKIuA. YETHOCTH,
HEYETHOCTH, MEPUOANYHOCTD (pyHKIMNA. CriocoObI 3a7aHns (QYHKIUH.

byHKIUH
Tema 4.5 Coaepsxkanue yueOHOro MaTepuaJa:
Tpuronomerpuyeckue 1 | OGnactp ompeneneHuss M MHOXECTBO 3HAUYEHUNW TPUTOHOMETPHUECKUX
(YHKIIUH, UX CBOWCTBA U ¢byakui. YETHOCTH, HEYETHOCTH, MEPUOAUYHOCTH TPUTOHOMETPUUCCKUX
rpaduku ¢dbynkumii. CBoiicTBa U rpaduku PyHKIUH y = COS X, y =Sin X, y =tg X, y =
ctg X.
Tema 4.6 IIpakTnueckoe 3ansatme Ne9. (Cxatme W pacTsbkeHHE — rpauKoB
[Tpeobpa3oBanue TPUTOHOMETPHUYECKUX (PYHKIINH.
rpadgukoB [Ipeobpa3zoBanue rpaKOB TPUTOHOMETPUUECKUX (PYHKIIMIA
TPUTOHOMETPUICCKHIX
byHKIUH
Tema 4.7 Conep:xaHue y4eOHOro MaTepuaJa:
Onucanue 1 | Ilpogheccuonanvro-opuenmuposanroe cooepoicarue (cooepoicanue
IIPOU3BOJICTBEHHBIX NPUKIAOHO20 MOOYIISL)
IIPOLIECCOB € MTOMOUIBIO Hcnonb3oBanue CBOICTB TPUTOHOMETPUUECKUX byHKIUH B
rpadukoB QpyHKUINH npoecCHOHAIBHBIX 3aJauax

IIpakTnyeckoe 3ansitue Ne 10. Vcnonp3oBaHuE CBOICTB TPUTOHOMETPHUUECKHUX
(GyHKIMH B IpodeCCHOHANIbHBIX 3a/1a4ax

Tema 4.8 Conep:xaHue yueOHOro MaTepuaJa:

OO6patHsble 1 | Obparnble Tpuronomerpuyeckue GpyHkuuu. Mx cBoiicTBa u rpaguku
TPUTOHOMETPHUYECKHE

byHKIIMHU

Tema 4.9 Conep:xanue yueOHOro MaTepuaJa:
Tpuronomerpuieckue 1 | YpaBHeHue cos X = a. YpaBHEHHUE sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHEHUS U HEPABEHCTBA

Pemrenne TpUrOHOMETPUYECKUX YPABHEHUN OCHOBHBIX THUIIOB: IIPOCTEWIINE
TPUTOHOMETPUYECKUE YPABHEHUs, CBOIAIIMECS K KBaJAPATHBIM, PEIIACMBIC
pasyio)KeHUuEM Ha MHOXUTEIH, OIHOPOJHBIE. [Ipocreiimne
TPUTOHOMETPUYECKUE HEPABEHCTBA

Tema 4.10

ConepxaHue y4eGHOro MaTepuaJia:
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Cucrembl 1 | Cucrembl IPOCTEHUITUX TPUTOHOMETPUUYECKUX YPABHEHHUI 2
TPUTOHOMETPHUYECKUX
ypaBHEHU U
Tema 4.11 IIpaktuueckoe 3anaTe Ne 11. IlpeoOpa3oBanue TPUTOHOMETPUUYECKHX
Pemienue 3a1a4. OCHOBBI | BbIpakeHUIl. PeleHne TPUrOHOMETPUYECKUX YpPAaBHEHMM W HEPABEHCTB B TOM
TPUTOHOMETPHUH. YHCIIe C UCTIOJIb30BAaHUEM CBOWCTB (DyHKIIUH. 2
Tpuronomerpuueckue
GbyHKIIUN
Pasaea 5. Kommiekcupie yuc/ia 4
Tema 5.1 Conep:xaHue yueOHOIro MaTepuaJa:
KommnnekcHble uncia 1 | ITonsaTue xommuaekcHoro ynucia. ConpsKeHHbIE KOMITJIEKCHbBIE YUCIIa, MOTYJIb
U apryMeHT KOMIUIEKCHOro uucia. dopma 3alucu KOMIUIEKCHOTO 4ucia
(reomeTpuyeckas, TPUTOHOMETpPUYECKas, anreOpanyeckas). 2
Apudmernaeckue NeiCTBHS ¢ KOMIUIEKCHBIMH YHCIIAMHU.
Tema 5.2 IIpakTnuyeckoe 3ansitue Ne 12. BoinosgHeHne pacyeToB C MOMOIIbIO KOMITJIEKCHBIX
[Tpumenenue yuces. [I[puMepsl HCHOIb30BaHUS KOMIUIEKCHBIX YHCEN
KOMIUIEKCHBIX YUCEI 2
Pa3nea 6. [Ipon3Boanas QyHKIMH, e IPHMEHEHHE 22
Tema 6.1 Conep:xaHue yueOHOro MaTepuaJa:
[TonsiTHe MPON3BOIHOM. 1 | Ompenenenue 4YHCIOBOM IOCIEAOBATEIBHOCTH W CIIOCOOBI €€ 3aJaHus.
®opmyibl U IpaBUia CBoiicTBa 4HCIOBBIX THoOcjenoBaTesnbHOCTel.  OmnpeneneHue  mpezaena
T epeHIMpoBaHus [IOCJIE0BATENBHOCTH. BpIuncinenne npenenos nocienoBareasHoctel. [Ipenen 2
¢yHknun Ha OeckoHeuHoctu. Ilpeaen ¢yHknum B Touke. Ilpupamenue
aprymenTta. Ilpupamenue ¢yHKuud. 3agayd, MOPUBOAAIIME K TOHATHIO
npou3BogHOW.  OmpeneneHne  NTPOU3BOJHOM.  AJNTMOPUTM  OTHICKAHUS
IIPOU3BOJHOM.
Tema 6.2 Conep:kaHue y4eOHOro MaTepuaJa:
[Ipon3BoHBIE CyMMBI, 1 | ®opmynsl nupdepenunpoanus. [Ipasuna quddepenipopanus 2

Pa3HOCTHU MTPOU3BEICHNUS,
YaCTHOTO

Tema 6.3

Coneprxanue y4e0HOr0 MaTepHaJa:
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[IpousBognbie
TPUTOHOMETPUUYECKUX
dbynkuwmii. [IponsBoaHas
CJIOKHOW (DYHKIIMU

1 | Onpenenenne cnoxHod ¢yHkumu. I[Ipow3BogHAs TPUTOHOMETPUUYECKUX
¢ynkuuii. [IponsBoaHas cioxHOU QyHKIUN

Tema 6.4
[Tonsitre o
HENPEPHIBHOCTU (PYHKITHH.
Metox UHTEPBAIOB

Conep:kaHue y4eOHOro MaTepuaJa:

1 | [lonstue HenpepbiBHON QyHKIMU. CBolicTBa HenpepblBHOW (QyHKIMH. CBA3b
MEXIy HENpephIBHOCTbIO U Aup(epeHuupyeMoCTbi0 (DYHKIMM B TOUKE.
ANTOpPUTM pellIEHUs] HEPABEHCTB METOJIOM UHTEPBAJIOB

Tema 6.5
I'eomerpuueckuii u
¢bu3nveckuit CMbICI

Copep:xanue y4eOHOro MaTepuaJia;

1 | I'eomerpuyeckuii CMBICT TPOM3BOIHONW (PYHKIMH — YrJIOBOH KOA(PQPHUIMEHT
KacaTeJbHOM K rpaduky (QYHKUMHM B TOYKE. YpaBHEHHME KacaTeJIbHOU K

IIPOU3BOIHOM rpaduKy (QYHKIUH. AJTOPUTM COCTABIICHHS YPaBHEHHUS KacaTeIbHOH K
rpaduky pyaxumn y=f(x)
Tema 6.6 IIpakTnueckoe 3ansaTHe Ne 13. @Ousnyeckuil (MEXaHMYECKHH) CMBICIT

DuznyecKu CMBICT
MPOU3BOAHON B
po¢eCCHOHATBHBIX
3ajjagax

MIPOU3BOIHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHHU t: v =S’ (1)

Tema 6.7
MOHOTOHHOCTH (DYHKIIHH.
Touku 3xcTpEeMyMa

Conep:xaHue yueOHOro MaTepuaJa:

1 | Bo3pacranue u yObiBaHuMEe (YHKIHH, COOTBETCTBHE BO3pPACTaHUS U
yObIBaHUS (YHKIMHU 3HAKy NMPOU3BOAHOM. [IoHSATHE MPOU3BOIHON BHICIIETO
MOpSAJIKA, COOTBETCTBUE 3HAKa BTOPOM TNPOM3BOAHOM  BBIIIYKJIOCTHU
(BorHyTOCTH) (PYHKIIMM Ha OTpe3Ke. 3ajayl Ha MAKCUMYM U MHHHUMYM.
[ToHATHE acCUMMTOTHI, CIOCOOBI UX ONpeAeTeHUs. AJITOPUTM HCCIIEA0BAHUS
(GYHKIIMU U MOCTPOEHUsI ee Tpaduka ¢ MOMOIIbIO MPOU3BOAHOMN. [[pobHO-
JTUHeWHas! PYHKIUS

Tema 6.8
UccnenoBanmne GpyHkumii u
MOCTPOCHUE TPaPUKOB

Conep:kaHue y4eOHOIro MaTepuaJa:

1 HccnegoBanue (byHKI_II/II/I Ha MOHOTOHHOCTB U ITIOCTPOCHHUC Fpa(bI/IKOB.

Tema 6.9
Haubomnbe1ee u
HaWMEHbIIIEE 3HAYCHUS

byHKIIIT

Conep:xanue y4eOHOIro MaTepuaJia:

1 | Ilpogheccuonanvro-opuenmuposartoe cooepacanue (cooeporcanue
NPUKTIAOHO20 MOOYISL)
Haxoxxnenne HamOONbIIEr0 W HAWMEHBIIETO 3HAYCHUW  (DYHKIWM,
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IIOCTPOCHUC Fpa(l)I/IKOB MHOI'O4JICHOB C HCIIOJIB30BAHHUCM  allllapara
MaTCMaTH4YCCKOIro aHajin3a

Tema 6.10 IIpogpeccuonanvro-opuenmuposanroe codepaicanue (cooepicanue NPUKIAOHO20
Haxoxnenue MOOys)
onTuManbHOro pe3yabrara | IlpakTudeckoe 3ansitue Ne 14. Haumensinee u HauOoJblee 3HaueHue OyHKIMH 2
C IIOMOIIBIO IPOU3BOIHOMN
B IIPAKTHUYECKHX 3a]ja4ax
Tema 6.11 IIpakTuuyeckoe 3ansitue Ne 15. @opmynsl W mpaBuia IudepeHIIPOBAHNUS.
Pemenue 3anay. UccnenoBanmne ¢yHKIuUi ¢ mOMOIIbIO Mpou3BoaHOM. Hanbomnpliee 1 HauMeHbIIee
[TpousBoaHas GpyHKIMH, ee | 3HaueHus GQyHKIUU. Konmponvuas paboma. 2
IPUMEHEHUE
Pasnen 7. MHOrOrpaHHHMKHM M TeJla BpallleHUs 34
Tema 7.1 Copep:xanue yueOHOro MaTepuaJa;
Bepmunsl, pedpa, rpanu 1 | llpogheccuonanvro-opuenmuposanuoe cooepoicarue (cooeporcanue
MHOTOI'PaHHHKA NPUKTIAOHO20 MOOYIIA)
[Tonste wmHororpanHuka. Ero nsieMeHThl: BeplIuHBL, pelOpa, TpaHH. 2
Juaronans. Cedyenue. BeImyKipie 1 HEBBITYKIJIbIE MHOTOTPaHHUKHI
Tema 7.2 Coaepxkanue y4eOHOro MaTepuaJa;
[Ipusma, ee 1 | Ilonstue npusmbl. Ee ocHOBaHus u OOKOBBIE TpaHU. BbicoTa mpu3MBL
COCTaBIIAIOLINE, CEUCHHUE. [Ipsmas u HakioHHas npusMma. [IpaBunsHas npusma. Ee ceuenue
[Tpsimast v mpaBUIIbHAS 2
PU3MBI
Tema 7.3 Conep:xaHue yueOHOro MaTepuaJa:
[MTapannenenunen, kyo. 1 | [Mapannenenumnen, CBOICTBa MPSMOYTOJBHOTO Mapajienenumnena, Kyo.
Ceuenue ky0a, Ceuenue ky0a, mapajienenumneaa
napaJuieNienumnena 2
Tema 7.4 Conep:kaHue y4eOHOro MaTepuaJa:
[Tupamuna, ee 1 | llpogheccuonanvro-opuenmuposanuoe codeporcanue (cooeporcanue
COCTABJISIIOIINE, CEUCHHE. NPUKTIAOHO20 MOOYIIA)
[TpaBunbHas TUpaMua. IMupamuna u ee snementsl. Ceuenue nupamuisl. [IpaBuibHas nupamuaa. 2

VYceuenHas nupamuaa

YceueHnHas nupamuaa

Tema 7.5

Conep:xanue yueOHOro MaTepuaJia:
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bokoBas u moytHas
IMMOBCPXHOCTH IIPU3MBI,

1 [Tnomaas GOKOBOU M IMOTHOM MOBEPXHOCTH MPU3MBI, TUPAMHUIBI

IUPaMUIbI
Tema 7.6 Coaep:xkanue yueOHOro MaTepuaJa:
Cummerpus B Kyoe, 1 | CummMeTpus OTHOCUTEIBHO TOUKH, NPSMOM, III0ckocTH. CuMMeTpus B Kyoe,
napajuiesienunese, napajuiejienunese, npusMe, nupamuie
IpuU3Me, IMpamMmuie
Tema 7.7 IIpogpeccuonanvro-opuenmuposannoe cooepocanue (cooepicanue NPUKIAOHO20
[Tpumepsl cuMMeTpUii B | M00YIi5)
npodeccun IIpakTnueckoe 3anaTue Ne 16. CummeTpus B IpUpojie, apXUTEKType, TEXHUKE, B
OBITY
Tema 7.8 IIpakTnueckoe 3ansitue Ne 17. [lonstue npaBuiabHOro MHOrorpaiHuka. CpoicTsa
IIpaBunbHBIE [IPABUIIBHBIX MHOTOIPAaHHUKOB
MHOTOTPaHHHUKH, UX
CBOMCTBA
Tema 7.9 Copep:xanue yueOHOIro MaTepuaJia:

Hunuunp, ero
cocrasirone. CeueHue

1 | llpogheccuonanvro-opuenmuposanroe cooeparcanue (cooeporcanue
NPUKIAOHO20 MOOYs)

LHWINHApA Hununaap u ero anemenTtsl. CeueHne MWIMHIPA (MapajijieIbHOE OCHOBAHUIO U
ocn). PazBepTka nuiamMHapa

Tema 7.10 Conep:xaHue yueOHOro MaTepuasa:

Konyc, ero 1 | Ilpogeccuonanvro-opuenmuposantoe cooepoicanue (cooepoicanue

cocTasistrome. Ceyenue npumaaH()go Moayﬂg)
KOHYCa Konyc u ero snementsl. CedeHue KoHyca (HapajjielbHOE OCHOBAaHHUIO U

MIpOXoJisilliee Yepe3 BEpIINHY), KOHHYecKue ceueHus. Pa3zBepTka KoHyca.

Tema 7.11 Coaepsxkanue y4eOHOro MaTepuaJa:

VY ceueHHBI KOHYC.
CeudeHue yceueHHOTo
KOHYycCa

1 | Yceuennsiit konyc. Ero obpasytomias u Beicota. CedeHne yceueHHOro KOHyca

Tema 7.12
[ap u chepa, ux ceueHus

Conep:xanue yueOHOro MaTepuaJia:

1 | Ilap u cdepa. Bzaumuoe pacnonoxenue cdepbl u miaockoctu. CedeHue
mapa, cepsl.

Tema 7.13

Coneprxanue y4e0HOro MaTepuaJa:
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[Nousatue 006 0OBeMe TENA.

1 |Ilonstue o006 obObeme Tema. OObeM Kyba W NPSAMOYTOJIBHOTO

OTtHomIeHue 06beMOB napamnenenunena. O0bem mnpusmbl W mwuHApa. OTHOIIEHHE 00BEMOB 2
MOIOOHBIX Te OIOOHBIX TEIL.
Tema 7.14 Coaep:xkanue yueOHOro MaTepuaJa:
OOBeMBI U TIIOIATN 1 | O6bembl nupaMusl U KoHyca. O6beM mapa. [Inomanay noBepxHocTei Ten 2
IIOBEPXHOCTEH Tel
Tema 7.15 IIpakTnyeckoe 3ansaTue Ne 18. KomOuHamy reoMmeTpu4aeckux TeJl.
KomMOunanmm
MHOTOTPaHHHUKOB U TeJ 2
BpallleHUs
Tema 7.16 IIpakTnueckoe 3ansaTue Ne 19. Mcnons3oBanne koMOMHAIMIT MHOTOTPaHHUKOB U
I'eomeTrpuueckue TEJ BpAIllEHUs B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax
KOMOHMHAIIMY HA TPAKTHUKE 2
Tema 7.17 Ipogpeccuonanvro-opuenmuposannoe codepoicanue (cooepiicanue NPUKIAOHO20
Pemenue 3anauy. MOOYIISL)
Muororpannuku v Tena | [lpakrnueckoe  3anstue Ne2(0. OObeMbl UM IUIOHIAAM  TMOBEPXHOCTH 2
BpalIeHUs MHOT'OTPaHHUKOB U TEJ BPALLEHUS
Konmponvnas paboma.
Pa3nen 8. IlepBooOpa3nasi pyHkium, ee npuMeHeHue 16
Tema 8.1 Coaepxkanue y4eOHOro MaTepuaJa;
[TepBooOpa3Has pyHkuuu. | 1 | 3agaya O BOCCTAHOBJICHMHM 3aKOHA JBMXKEHHS IO HW3BECTHOHW CKOPOCTH.
[IpaBuna HaXOXACHUS [lonsitue wuHTerpupoBanus. O3HAKOMIIGHME C TIOHSATHEM HWHTErpaja H
epBOOOPA3HBIX nepBooOpazHoit s pynkumm  y=f(x). Pemenune 3amau Ha CBA3b
nepBoOOpa3HOI U ee MPOU3BOIHOM, BRIYUCIICHUE TTEPBOOOPA3HOMN IS TaHHOM
¢byuknun. Tabmuna Qopmyn s HaxokJIeHus nepBooOpasHbix. M3ydeHue 2
MIpaBHJIa BEIUMCIICHHSI TIEPBOOOPA3ZHON
Tema 8.2 Coaepxkanue y4eOHOro MaTepuaJa;
IInomans kpuBonMHEWHOM | 1 | 3ama4m, MPUBOASIINE K MIOHATHIO ONPEACIICHHOTO HHTETPAJIa — O BBIYMCICHUN
Tpaneuuu. Popmyna IJIOIIA M KPUBOJMHEWHOM Tpamenuu, o mnepeMenieHuu Touykd. [loHsatue
Helotona — JleiiOnuna ONPENENEHHOTO HHTErpaa. l'eomerpuueckuii u (usMUeckuii cMbICH
omnpenenenHoro uHrerpaina. ®opmyna Herorona-JlelioHuna 2

Tema 8.3

Coneprxanue y4e0HOro0 MaTepHaJia;
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Heonpenenennslii u

Ilousarue HCOIIPCACICHHOI'O HHTCTIpajia

OINPEJIETICHHBIN HHTETPaJIbI 2
Tema 8.4 Conep:kaHue y4eOHOro MaTepuaJa:
[TonsTue 06 1 | 'eomeTpuueckuii CMBICI ONIPEAEIECHHOIO HHTETpaJla
OTpeIeIECHHOM WHTErpase 2
KaK IUIOIAIN
KPUBOJIMHEWHOW Tparenuu
Tema 8.5 Coaepixanue yueOHOro MaTepuaJa: 4
Onpenenenuslit MHTETPAN [ 1 [ [Tpogheccuonansro-opuenmuposanioe cooepoicanue (cooepoicanue 2
B JKU3HA NPUKIAOHO20 MOOYIIsL)
I'eomeTrpuueckuii cMmbicn omnpeaeneHHoro uHterpana. @opmyna HeiotoHa -
Jleiionnma. Pemenue 3amad Ha NPUMEHEHHE HMHTErpayia Uil BBIYHCICHHS
(bU3MYECKUX BEIUYUH
2 | Ilpogheccuonanvro-opuenmuposanmoe cooepaicanue (cooeporcanue 2
NPUKIAOHO020 MOOYJIS)
Pemenue 3a1a4 Ha MpUMEHEHHE UHTETPpaJIa JJi BBIYUCICHUS TUIOIIA e
IIpogheccuonanvro-opuenmupogsantoe cooepicanue (cooepicanue NPUKIAOHO2O0 2
Mo0ys)
IIpakTuyeckoe 3anaTue Ne 21. Pemenue 3a7a4 Ha MpUMEHEHUE MHTETpaia s
BBIUMCIICHUS TIJIONIAIeH
Tema 8.6 IIpakTnueckoe 3ansaTue Ne 22. [lepBoobpasnas pynkuuu. [IpaBuna HaxoxaeHus
Pemenue 3anay. nepBooOpa3HbiX. Ee npumenenue.
[TepBooOpaznas ¢pyHkuuu, | Konmponsvnas paboma 2
€€ IPUMEHEHUE
Pa3znen 9. Crenenn u kopuu. CtenenHasi pyHkuus 16
Tema 9.1 Coaepxanue yueOHOIo MaTepHaJia; 4
Crenennas QyHKUMs, €€ 1 | Housrue KOpHSI N-OW CTENEHU U3 ACUCTBUTEIBHOrO uncia. OyHKkuuu y = W 2
CBOMCTBa UX CBOICTBa U rpauKH.
2 | CpoiicTBa KOpHSI N-0H CTENICHN 2
Tema 9.2 Coaepsxkanue y4eOHOro MaTepuaJa: 4
[TpeoOpa3zoBanue 1 | IIpeoOpa3oBaHne nppalliOHAIBHBIX BbIPAXKEHHM 2
BBIDQKEHHUH C KOpHAMH n- | 2 | [IpeoOpa3oBaHue HPPALHOHATBHBIX BRIPAKCHUI. 2
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OU CTEIleHU

Tema 9.3
CBoiicTBa CTENEHU C
palMoOHAIBHBIM U

Conep:xaHue y4eOHOro MaTepuaJa:

1 | Ilonsartue cremeHu c JOOBIM palMOHAIBHBIM MMOKa3aresneM. CTerneHHbIE
(GyHKINHU, UX CBOMCTBA U rpaduku

JEHCTBUTEIIbHBIM 2
I10KAa3aTeIsIMU
Tema 9.4 Conep:xanue y4yeOHOIro MaTepuaJa:
Pewenne 1 | PaBHOCHJIBHOCTh MppPALIMOHANBHBIX ypaBHEHUN UM HEPAaBEHCTB. MeToabl HX 2
HppaLMOHalbHBIX perrenus.
YPaBHCHUI 1 HCPABCHCTE 2 | PemeHue uppanuoHaIbHbIX YPaBHEHHUI U HEPABEHCTB. 2
Tema 9.5 IIpakTnueckoe 3ansaTue Ne23. OmpezgeneHue  cTeneHHOW — QyHKUUU.
CreneHu 1 KOpHHU. Hcnonws3oBanue ee CBOKCTB IPU PEIICHUH YPABHEHUN U HEPABEHCTB
Crenennast GyHKIUS Koumponvnasn paboma . 2
Pa3nea 10. Iloka3zaTenbHas GyHKIUSA 14
Tema 10.1 Conep:xanue y4eOHOIro MaTepuasa: 6
IToxazaTtenpHas Gynkuus, | 1 | CremeHp ¢ NPOU3BOIBHBIM NEHCTBHUTENHHBIM IIOKa3aTeneM. OnpenencHue
¢e CBOMCTBA nokasaTteiabHONH (yHKIMHM, ee cBoilctBa M rpaduk. 3HAKOMCTBO C 2
MPUMEHEHUEM MTOKa3aTeNbHON (QYHKIUH.
2 | Pemenme  moka3zaTeNbHBIX ~ YpaBHEHUH  (QYHKIIMOHAIBHO-TpapUUECKIM 2
METOJIOM
3 | Pemenme moKazaTeNpHBIX ~ YpaBHEHHH  (QYHKIMOHAIBHO-TpapUUECKIM 2
METOJIOM
Tema 10.2 Coaepxanue y4eOHOro MaTepuaa
Pemenune nokazarenbHbIX 1 | Pemenue nokazaTenbHBIX YPABHEHHUI METOJIOM YpaBHUBAHUS MTOKa3aTesei
YPaBHEHHUI U HEPABEHCTB Pemenne nokasarenpHbIX ypaBHEHUI METOZOM BBEIEHUSI HOBOW NIEPEMEHHOM, 2
¢byHKIMOHaIbHO-TpaduueckuM  MeronoM.  PemeHne — mokasaTenbHbBIX
HEPABEHCTB.
IIpakTnueckoe 3ansiTue Ne 24, Pemenue nokasareiabHbIX YPaBHEHUH pa3TUUYHbIMU 2
MeToJlaMu. PellleHne noka3aTelIbHbIX HEPABEHCTB
Tema 10.3 Coaepsxkanue y4eOHOro MaTepuaJa:
Cucremsl okaszarensHelx | 1 | PemieHue cucteM mokas3arelibHbIX ypaBHEHHMA
YpaBHEHUH 2
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Tema 10.4 IIpakTHyeckoe 3ansitue Ne 25. PemieHue mokas3aTelbHBIX YPaBHEHUH METOJIOM
Pemenne 3anau. YPaBHUBaHHMs II0KA3aTelIe M METOJOM BBEICHHUS HOBOM IIEpeMEHHOHM. Permienue
[TokazarenbHast QyHKIIMS | MOKa3aTelabHBIX HepaBeHCTB. Konmponvnaa paboma 2 2
Paznea 11. Jlorapudmbl. Jlorapupmuueckas pyHkuus 24
Tema 11.1 Conep:kaHue y4eOHOIro MaTepuaJa: 4
Jlorapudm ymcna. 1 | Jlorapudm yncna. 2 1
JlecATHYHEIN 1 2 | JlecATHYHBIN ¥ HATYPAIBHBINA JTOTAPU(MBI, YUCIIO € 2 1
HaTypaJbHBIHI JOrapuQMmsl,
YHCIIO €
Tema 11.2 Cojaep:xkanue yueOHOro MaTepuaJa: 4
CgoiictBa Jiorapudmos. 1 | CroiicTBa norapu¢moBs. 2 1
Onepanus 2 | Oneparust JorapuMUpOBaHHUSL. 2 1
norapuMupoBaHus
Tema 11.3 Conep:xaHue y4eOHOro MaTepuaJa:
Jlorapudmmueckas 1 | Jlorapubmuyeckas GyHKIIHMS U €€ CBOMCTBA 1
¢byHKIUSA, ee CBOWCTBA 2
Tema 11.4 Conep:xaHue yueOHOro MaTepuasa 6
Pemenue 1 | Ilonarue norapudmuueckoro ypaBHeHus. Omepaius MoTeHUHUpoBaHUs. Tpu 1
JorapupMUUECKUX OCHOBHBIX METO/1a peIlIeHus JorapuMUIECKUX YpaBHEHHH: PyHKIIMOHAIbHO-
YpaBHEHMI U HEPABEHCTB rpaduuecKuil, MeTo/] MOTEeHLUPOBAHM, METO BBEJICHHUsI HOBOW NIEpEMEHHOI.
2 | Merox NOTEeHIMPOBAHMs, METO/I BBEICHUSI HOBOW NEPEMEHHON MPH PeLIeHUN 2 1
Jorapu(pMUUECKUX YpaBHEHHH.
3 | Jlorapudmuyeckre HepaBeHCTBA 2 1
Tema 11.5 Conep:xanue yueOHOro MaTepuaJa: 4
Cucrembl 1 | AnropuT™ pemieHus CHCTEMbl YPaBHEHUH. 2 1
JIOrapuH)MHUIECKHX 2 | PaBHOCHIIBHOCTH JIOTApU(PMUIECKIX YPAaBHEHUN 1 HEPABEHCTB 2 1
ypaBHEHHH
Tema 11.6 IIpogheccuonanvro-opuenmuposannoe cooepiicanue (cooepircanue NPUKIAOHO20
Jlorapudmel B ipupojie U | MoOyis) 2
TEXHHUKE IIpakTuuyeckoe 3ansitue Ne 26. Ilpumenenue norapudma. Jlorapupmuueckas
cnupaiib B npupone. Ee maTemaTndyeckne CBONCTBA. 2
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Tema 11.7 IIpakTnueckoe 3ansatue Ne 27. Jlorapudpmuueckas ¢yukuus. Pemenue
Pemenue 3anay. MPOCTEHUIINX JIorapuMUiecKkux ypaBueHnuit. Konmponvnas paboma.
Jlorapudmer. 2
Jlorapudmmueckas
byHKIIUS
Pa3nes 12. MHo:kecTBa. JJIeMeHThI TeopHHu rpagos 12
Tema 12.1 Conep:kaHue y4eOHOro MaTepuaJa:
MHoxecTBa 1 | Ilpogheccuonanvro-opuenmuposanmoe cooepaicanue (cooeporcanue
NPUKTIAOHO020 MOOYIs) 2
[Tonstue muoxxectBa. [lommHoxkecTBO. Onepanu ¢ MHOKECTBAMHU
Tema 12.2 Copep:xanue y4eOHOro MaTepuaJia; 4
Omnepauuu ¢ MHOKecTBaMU | 1 | IIpogheccuonanvro-opuenmuposarnmoe cooepoicanue (cooepoicanue 2
NPUKIAOHO020 MOOYJIS)
Ornepanuu ¢ MHOXKECTBaMHU.
2 | Ilpogeccuonanvro-opuenmupogannoe cooepoicanue (cooeporcanue 2
NPUKTIAOH020 MOOYI)
Penrenue npukiIagHpIX 3a1a4
IIpogpeccuonanvro-opuenmuposanroe codepaicanue (cooepicanue NPUKIAOHO20 2
MOOYIs)
IIpakTnyeckoe 3ausTue Ne 28 . PeneHue npukiIagHbIX 3a71a4
Tema 12.3 IIpogheccuonanvro-opuenmuposannoe cooepicanue (cooepicanue NPUKIAOHO2O
I'pader Mo0ys)
IpakTuyeckasi padora Ne 29 Ionstue rpada. Ces3Hblit rpad, nepeBo, UK rpad 2
Ha TUIOCKOCTH.
Tema 12.4 IIpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O
Pemrenue 3anau. MOOYIA)
MmuoxectBa, 'padbr n ux | [Ipakruyeckoe 3ansitue Ne 30. Onepanun ¢ MHOKecTBaMU. OnMcaHne peaibHbIX
pUMEHEeHHE CUTYyallUii C TOMOIIIbIO MHOeECTB. [IpruMeHeHue rpadoB K penieHuo 3agay 2
Koumponvnasa paboma .
Pa3nes 13. DiieMeHTbI KOMOMHATOPUKH, CTATHCTHKH U TEOPHH BEPOATHOCTEH 28
Tema 13.1 Conep:xaHue yueOHOro MaTepuaJa:
OCHOBHBIE OHSATHS 1 | Ilpogeccuonanvro-opuenmuposanmoe cooepoicanue (cooeporcanue
KOMOMHATOPHKHU NPUKIAOHO20 MOOYJIA) 2
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[lepecTaHOBKH, pa3MellIeHUs, COUYCTAHHUS.

Tema 13.2 Conep:kaHue y4eOHOIro MaTepuaJa: 6
CoObITHE, BEpOSATHOCTH 1 | Ilpogheccuonanvro-opuenmuposannoe cooepoicanue (cooepoicanue 2
coObITus. CIio’KeHHE U NPUKIAOHO20 MOOYJIS)

YMHO)XEHUE BEPOATHOCTEH CoBMecTHBIE 1 HECOBMECTHBIE COOBITHSL.
IIpogheccuonanvro-opuenmuposanroe cooepocanue (cooeporcanue 2
2 | npukiaono2o mooyis)
TeopemMbl O BEpPOATHOCTH CYMMBI COOBITUNA. YCIOBHAas BEpPOSTHOCTb.
3aBUCHMBIE U HE3aBHCUMBIE COOBITHS.
3 | llpogeccuonanvno-opuenmuposannoe cooepoicanue (cooeporcanue 2
NPUKTIAOH020 MOOYI)
TeopeMbl 0 BEpOSTHOCTH TPOU3BEJICHUSI COOBITUH.
Tema 13.3 Copepxanue y4eOHOro MaTepuaJia; 4
BepositHocTh B 1 | Ilpogpeccuonanvro-opuenmuposantnoe cooeparcanue (cooeporcanue 2
po¢eCCHOHATBHBIX NPUKTIAOH020 MOOYI)
3aauax OTHOCHUTENBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYHBOCTH.
2 | Ilpogheccuonanvro-opuenmuposantoe cooepoicanue (cooepoicanue 2
NPUKIAOHO020 MOOYJIS)
CraTtucTuyeckoe onpezeneHre BeposiTHOCTH. O1leHKa BEpOSTHOCTH COOBITUS
IIpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue NPUKIAOHO2O
Mo0ys) 2
IIpakTnueckoe 3ansaTHe Ne 31. OTHOCUTENbHAS YAacTOTa COOBITHS, CBOMCTBO €€
ycTounBocTH. CTaTUCTUYECKOE ONpPEeSICHHE BEPOSITHOCTH.
Tema 13.4 Conep:xaHue y4eOHOro MaTepuaJa:
JluckpeTHas ciyyaiiHast 1 | Ilpogheccuonanvro-opuenmuposanmnoe codeparcanue (cooeporcanue
BEJIMYMHA, 3aKOH €€ APUKIAOHO20 MOOYJIAL)
pacrpeneneHus Buner  ciaywaiiHeix  BennuuH. OlnpeneneHue  JUCKPETHOM  CIlyd4alHOM 2
BEJIMYMHBI. 3aKOH pacCIpenesieHns JUCKPETHOM CIydyalHOM BelIWYMHBL. Ee
YHCIIOBbIE XapaKTEePUCTHKH.
Tema 13.5 Coaepixanue y4eOHOro MaTepuaJa:
3agaun MaTeEMaTHYECKON
CTaTHUCTUKH | Ipogpeccuonanvro-opuenmuposannoe cooepoicanue (cooeporcanue
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1 NPUKIAOHO20 MOOYJIS) 2
Bapuanuonnsiii psa. Ilomuron wacror u rucrorpamma. CraTHCTHYECKUE
XapaKTEPUCTHKH psiia HAONI01aeMbIX JTaHHBIX.

IIpogpeccuonanvro-opuenmuposannoe cooepocanue (cooepiicanue NPUKIAOHO20 2

MOOYIs)

IIpakTnueckoe 3ansaTue Ne32 . [Tonuron yactot u rucrorpamma. CTaTUCTUYECKUE

XapaKTEPUCTUKH psiia HAOIr01aeMbIX TaHHbIX.

Tema 13.6 Coaep:xkanue yueOHOro MaTepuaJa: 4
Cocrasnenue TabauI u 1 | Ilpogpeccuonanvro-opuenmuposanmoe cooepoicanue (cooepoicanue 2
JMarpaMM Ha MPaKTUKE NPUKTIAOHO20 MOOYJIAL)

[lepBuuynas o0paOoTka CTaTUCTMYECKMX JaHHbIX. ['paduueckoe ux
IIpEJICTaBJICHHE.

2 | Ilpogheccuonanvro-opuenmuposannoe cooepaicanue (cooeporcanue 2
NPUKTAOHO20 MOOYJIAL)
HaxoxJieHue CpeIHUX XapaKTEepPUCTHK, HA0JII0JaeMbIX JaHHBIX

IIpogpeccuonanvro-opuenmuposannoe cooepicanue (cooepircanue NPUKIAOHO20 2

MOOYIISL)

IpakTuyeckoe 3ansaTue Ne 33. [lepBuunas o0paboTKa CTATUCTUYECKUX JTAHHBIX.

I'paduueckoe ux MpeacTaBiICHHE.

Tema 13.7 IIpogheccuonanvno-opuenmuposannoe cooepoiicanue (cooepircanue NPUKIAOHO20

Pernrenue 3amau. MOOYIIst)
OneMeHThI IIpakTnueckoe 3ansaTHe Ne 34. DOnemeHTsl koMmOuHaTtopuku. CoObITHE,
KOMOMHaTOPHKH, BEPOATHOCTH COOBITUS. COXKEHNE U YMHOXKEHHE BEPOSITHOCTEH. 2
CTaTUCTHKH U TEOPUU Konmponvnaa paboma
BEPOSATHOCTEN
Pa3nes 14. YpaBHeHHs M HEPaBEHCTBA 12

Tema 14.1 Conep:kaHue y4eOHOro MaTepuaJa:

PaBHOCHUIIBHOCTD 1 | PaBHocunbHOCTH YypaBHeHUH U HepaBeHCTB. Ormpenenenusi. OCHOBHbIE
yYpaBHEHHIA U HEPABEHCTB. TEOpPEeMBbI PaBHOCHIIBHBIX IEPEX0JlaX B YPaBHEHUSX M HepaBeHCTBax. OOmue
OO111ie METOABI peleHus METO/bI PEIICHUs] YPaBHEHUH: Mepexo/l OT PaBeHCTBA (PYHKLUN K PABEHCTBY 2

apryMeHTOB JJIi MOHOTOHHBIX (DYHKIUH, METO/ PA3JIOKEHUSI Ha MHOXKUTEIH,
METOJ BBEJICHHUs HOBOM MEepeMEHHOM, (yHKIMOHATIBHO-TpapHUECKuil METO

Tema 14.2

Conep:xanue yueOHOro MaTepuaJia:




I'padpuaeckuii meTon

1 | Obmume Meronbl pelleHUs HEPaBEHCTB: MEpexoi] OT CPABHEHMS 3HAYCHHM

pelIeHusl ypaBHEHU, (GYHKUIMH K CpaBHEHMIO 3HAYCHUN apryMEHTOB JUISI MOHOTOHHBIX (DYHKITHIA, 2
HEPaBEHCTB METOJI MHTEPBANOB, (QyHKIHOHAIbHO-Tpaduueckuii meron. ['paduueckuit
METOJ PeIICHHsI YPAaBHEHHUI U HEPABEHCTB.
Tema 14.3 Conep:kaHue y4eOHOro MaTepuaJa:
VYpaBuenus u Hepasenctsa | 1 | Onpenenenue monyns. Packpeitue moayns mo ompeaenenuto. [Ipocreiimme
C MOJyJIEM ypaBHEHHUS U HepaBeHCTBa ¢ MoxayjdeMm. IIpuMeHeHHe paBHOCHIIBHBIX
NEPeX00B B OMPECICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM 2
Tema 14.4 Copep:xanue y4eOHOro MaTepuaJia; 4
CocraBnenue u pelieHue 1 | Ilpogheccuonanvro-opuenmuposanmoe cooeparcanue (cooeporcanue 2
po¢eCCHOHAIBHBIX 3a]1a4 NPUKTIAOH020 MOOYIS)
C TIOMOUIBIO YPaBHEHHI Penrenue TeKCTOBBIX 3371a4 MPO(ECCHOHATBHOTO CONEPIKAHMS
2 | Ilpogheccuonanvro-opuenmuposanroe cooepoicanue (cooeporcanue 2
NPUKIAOHO020 MOOYJIS)
Perennie TeKCTOBBIX 33714 MPO(HECCHOHATBHOTO COICPKAHMS
IIpogheccuonanvro-opuenmuposannoe cooepoicanue (cooepicarue NPUKIAOHO2O0 2
MOOYIs)
IIpakTnyeckue 3ansaTusa Ne 35. Penennie TeKCTOBBIX 33724
CamocrosiTejibHas padoTa 10
Bcero: \ 256

36




3. YCJIOBUS PEAJIM3ALIAHN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

3.1. lnsa peanu3anuu NporpaMmbl JMCHUILIMHBI JOJKHbI ObITH MPEIyCMOTPEHbI
cIeyIolue crenuaabHble MOMEeIeHHs:

Peanuzanust mnporpamMMmbl JUCHUIUIMHBI TpeOyeT Haluyus ydeOHOro KaOuHETa
MaTEMaTHUKH.

O6opynoBanue y4eOHOT0 KaOMHETa:

- MOCAJIOYHBIE MECTA 110 KOJIMYECTBY 00yUArOIIUXCS;

- paboyee MecTo MpernoJaBaTes;

- KOMIUIEKT y4eOHO-HarJIsTHBIX TTOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3a/1aHU JU11 KOHTPOJIBHBIX padoT;

- npodeccuoHaIbHO OPUEHTUPOBAHHbBIC 3aJaHMS,

- MaTepHalbl SK3aMeHa.

TexHuueckue cpeacTBa 0Oy4eHHUS:

- IEPCOHATILHBIN KOMITBIOTEP C JTUIICH3HOHHBIM IPOTPAMMHBIM 00€CIIeUeHUEM;

- IPOEKTOP C SKPAHOM.

3.2. UndopmanuonHoe odecrieyeHne 00ydeHust

1. JIns peanuzanuu nmporpamMmbl OMOIMOTEeUHBIH (HOHT 00pa30BaTeIbHON OpraHu3aluu
JIOJDKEH MMETh TEeYaTHBIC W/ 3JIEKTPOHHBIE 00pa30oBaTeIbHbIE M MHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE ISl MCIIOJIb30BaHUSA B 00pa30BaTEILHOM IIpPOLIECCe, HE CTaplle MATU JIET ¢
MOMEHTa U3JIaHusl.

2. PexomeHayeMble NedaTHbIE M3AaHUS 10 peanu3anuu o0IeoOpa3oBaTeIbHON
JUCIIUIIMHBI IPE/ICTABICHBI B METOJUYECKIX PEKOMEHIALUAX 110 OPTaHnu3aluy 00ydeHusl.

OchosHble ucmouyHuKu

1. Maremaruka: anre6pa W Hayajga MaTeMaTHYECKOro aHajiu3a, IeOMEeTpHs.
Anrebpa u Hayanma matemarudeckoro aHanuza 10-11 kmaccel (6a30BbIH U yriayOJeHHBIN
ypoBHH): yuebHuk / . A. Anumos, 0. M. Konsarun, M. B. Tkauésa [u ap.]. — 11-e u3n.,
crep. — Mocksa: Ilpocsemenue, 2023. — 463, [1] c.: mn. — ISBN 978-5-09-107210-5. —
Tekcr: anextpounsiii. — URL: https://znanium.com/catalog/product/2089825

2. Maremaruka: anrebpa M Hayajla MaTeMaTH4YeCKOro aHajiu3a, TeoMeTpHus.
['eomerpus. 10-11 knacc. ba3zoBwlif u yrnyOneHnbiit ypoBuu: yueonuk / JI. C. AtanacsH,
B. ®. byryszos, C. b. Kagommnes [u ap.]. — 11-e u3a., crep. — Mockga: [IpocBemenue,
2023. — 287, [1] c.: wn. — (MI'Y — mkone). — ISBN 978-5-09-103606-0. — Tekcr:
sanextponnsiii. URL: https://znanium.com/catalog/product/2089980

3. Hukonbckuit, C. M. MaTtemartuka: anre0pa 1 Hayajla MaTeMaTHYECKOTO aHaIu3a.
10 xnmacc (6azoBbii u yriayOneHHbld ypoBHH) / Hukonsckuit C.M., IloramoB M.K.,
PemernukoB H.H., - 10-e u3za. - Mocksa: IIpocsenienune, 2022. - 432 c. - ISBN 978-5-09-
101573-7. - Texcrt: anekTpounsiit. - URL: https://znanium.com/catalog/product/2090528

4. Huxonsckuit, C. M. MaTemaTuka: anreOpa u Hayajla MaTeMaTUYECKOTO aHaln3a,
reomerpus. Anrebpa W Hadaja MaTeMmMaTuyeckoro anamusa. 11 xmacc. ba3oBbelii u
yriy6néunsii ypoBHu / C. M. Hukonsckuit, M. K. Ilotanos, H. H. Pemernukos. - 9-e
u3a. — Mocksa: [lpocBemenune, 2022. - 464 c. - ISBN 978-5-09-101574-4. — Tekcr:
anektpounbid. —URL: https://znanium.com/catalog/product/2090530

ﬂonOﬂHumeﬂbeze UCNMO4YHUKU
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1. bammvakos M. WM. Marematuka. COopHUK 3amad  mpodUIbHOU

HampaBlIEeHHOCTHU: y4ye0.nmocobue s cTyA. yupexaeHuil cpen. npod. oOpa3zopanus. — M.,
2018.

2. bammvakoB M. M. Marematuka. 3agadyHuk: ydeb. mocobue 1iasa CTyA.
yupexaeHui cpen. mpod. odbpazosanusa. — M., 2018.

3. bammMakoB M.M. MartemaTtuka. DIEeKTPOHHBIH y4e0.-METOA. KOMIUIEKC IJIs
CTYI. yUpexjaeHuut cpena. npod. odpazosanus. — M., 2015.

4, bammMakoB M.M. MaremaTuka (6a30Bblit ypoBeHs). 10 kimacc. — M., 2017.

o. bammMakos M.M. Marematuka (6a30Bbiit ypoBeHb). 11 kimace. — M., 2017.

6. bammvakoB M.U. Anrebpa m Havanma aHanusa, reometpus. 10 kmacc. — M.,
2018.

7. bammMakoB M. M. Marematuka (6a3oBblii ypoBeHb). 10 xiacc. COOpHUK
3anad: yueb. mocodbue. — M., 2018.

8. bammakoB M. W. Marematuka (6a3oBbiii ypoBeHb). 11 knacc. COopHUK

3anmayd: yueb. mocodbue. — M., 2017.

Hnmepnem-pecypcui

1. www.fcior.edu.ru(MuapopmanmoHHbie, TPEHUPOBOYHBIE H  KOHTPOJbHBIC
MaTepuabl).
2. www.school-collection.edu.ru(E qunas KOJIJIEKI[UH U GPOBBIX

o0pa3oBaTEIbHBIX PECYPCOB).
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Pe3yabTarnl 00yyeHus Oo61mme JIn4HOCTHBIE @DopMbI U METOAbI
(IMYHOCTHBIE, IPeAMeTHbIE, MeTaNpeAMeTHbIE) KOMIIETEHIIUN | pe3yJbTaThl KOHTPOJISA
MPOrpaMMbl OLleHKH
BOCIIUTAHUS pe3yJabTaToB
00y4eHust
JINYHOCTHBIE

J1 - TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPY10t00ue; JIP4, JIP6 JIP3, | YcrHbli omnpoc,

- TOTOBHOCTh K AaKTHBHOM JEATEIBHOCTH TEXHOJOTHMYECKONW W  COIMAIbHOM OK2,0K3, JIP9 Tectuposanue,

HaIlpaBJIEHHOCTH, CIIOCOOHOCTh HMHHMIIMUPOBATh, ILIAaHUpPOBaTh M camocrtosaTenabHo | OK4,0K5,0Ke6, MareMaTH4eCKUi

BBIIIOJIHATH TAKYIO JACSATEIBHOCTD; OK7, OK1 JUKTaHT

- HHTEPEC K pa3INuHbIM cdepam npodhecCHOHATBLHOMN IS TEIIBHOCTH, NunuBuayanbHas

OBnajzieHue yHUBEPCAIbHBIMUA YU€OHBIMU MTO3HABATEIILHBIMU JICHCTBUSIMU: CaMOCTOATEIIbHAS

a) 0a30BbIC JJOTUYECKHUE JICHCTBHS: pabora

- CaMOCTOSITEIIBHO (POPMYTUPOBATH M AKTYAIM3UPOBATH MPOOJIEMy, pacCMaTpHUBaTh € [IpencraBnenue

BCECTOPOHHE; pe3ynbTaTOB

- yCTaHaBJIMBAaTh CYIIECTBEHHBIM TMpPHU3HAK WM OCHOBAaHUSA [JIi CpPaBHEHWS, MPAKTUYECKUX

KJaccuukanuu 1 0000IIeHuS; pabor

- OTIPEACIIATH 1NN JeATETHLHOCTH, 33/1aBaTh TapaMeTPhl M KPUTEPHUH HX JOCTHKECHHUS; 3amura TBOPUYECKUX

- BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B pACCMATPUBAEMBIX SIBJICHUSX; pabot

- BHOCHTH KOPPEKTHUBBI B JICSITEIIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISIM, 3amuTa

OLICHUBATh PUCKHU MOCIEICTBUI 1€ATEIIBHOCTH; WHJUBUTYAJIbHBIX

- pa3BUBATh KPEATHBHOE MBIIJICHUE TIPU PEIICHUH )KHU3HEHHBIX MPOOIeM MIPOEKTOB

0) 6a3oBBIe  HCCNENOBATEIbCKUE  JICHCTBUS: - BIaJAeTh HaBbIKAaMH  y4eOHO- Kontponbhas

HCCIIE0BATENIbCKON M MPOEKTHOM JESTEIPHOCTH, HABBIKAMH Pa3peIICHUs MPooIieM; pabora

- BBISIBJISITH NPUYMHHO-CJIEJACTBEHHBIE CBSI3M M AKTYyaJlM3UpPOBATH 3a7ady, BbIIBUTAThH Brimonnenue

TUTIOTE3Y €€ PEelIeHUs, HaXOAUTh apryMEHTHI VISl I0Ka3aTeIhCTBA CBOUX YTBEPKIACHUH, 9K3aMEHAIIMOHHBIX

3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS; 3aJaHui

- QHAJIM3MPOBATh IIOJYYEHHBIE B XOJE PELICHUs 3aJa4d pPE3yJbTaTbl, KPUTHYECKH
OLICHUBATb UX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

-- yYMeThb T[E€pPEeHOCUTh 3HAHMUS B T[IO3HABATENbHYI0O M TPAKTHUYECKYI0 O0O0JacTH
KU3ZHEEATEIIBHOCTH;

- YMETh MHTETPUPOBATh 3HAHUSI U3 Pa3HbIX NIPEIMETHBIX 00sacTel;
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- BBIAIBUI'aTh HOBBIC UJCHU, IIPCAJIaraTb OPpUTHHAJILHBIC ITOAXO0AbI U PCIICHUSA
M CIIOCOOHOCTh MX MCHOJIb30BAHMS B ITO3HABATEILHON U COHH&HBHOﬁ ITPAKTHUKEC

JI2. B obnactu neHHOCTH HAyYHOI'O [TO3HAHUS: OK2,0K3 YcTHbIl onpoc,
-c()OpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIET0 coBpeMeHHOMY YypoBHIO | OK4,0K5,0K6, TectupoBanue,
pa3BUTHUS HAYKM W OOIIECTBEHHOH NPAKTHKH, OCHOBAHHOTO Ha JHWANIOTe KYJIBTYD, OK7, OK1 JIP4, JIP6 JIP3, | MareMarudecKkuii
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE; JIP9 JTUKTaHT

- COBEpILICHCTBOBAHME S3BIKOBOM M UYMTATENbCKOM KYJIBTYphl KaK CpeacTBa NnnusBuayanbHas
B3aMMOJICHCTBUS MEXKIY JIObMHU U IMO3HAHUS MUPA; CaMOCTOSITeNIbHAS
- OCO3HAHME LIEHHOCTU HAYYHOU NI€ATENbHOCTH, TOTOBHOCTh OCYILIECTBIIATH MPOEKTHYIO pabora

U UCCIIEJIOBATEIbCKYIO AEITEIbHOCT HHANBUAYAIBHO U B TPYIIIIE. [IpencraBnenue
OganeHne yHUBEPCAIBHBIMHU YIeOHBIMY ITO3HABATEIILHBIMU JCHCTBUSMU: pe3yIbTaToOB

B) pabora ¢ uH(popMaIuei: MPAKTUYECKHUX

- BIAQJACTh HAaBBIKAMU TOJydeHUs HWHQPOPMAIUM W3 HMCTOYHHKOB pPa3HBIX THIIOB, pabor
CaMOCTOSITENIFHO OCYIIECTBIIATh TMOWCK, aHAIM3, CUCTEMATH3AIUI0 M HHTEPIPETAIHIO 3aiuTa TBOPUYECKUX
nHGOpPMANUY Pa3IMYHBIX BUJOB U (OPM IPEIICTABICHHS, pabor

- co3/aBaTh TEKCThl B Pa3NUYHBIX (hopMarax ¢ y4eToM Ha3HaueHus HHPOpMAIUU U 3amuTa

IIEJICBON ayTUTOPUH, BBIOMPAsT ONTHMAIBHYIO (POpPMY IIPEIICTABICHHS U BU3YyaTH3aIUH; WHIMBHUTyaJIbHBIX
- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh MH(OPMAIINH, €€ COOTBETCTBHE MPABOBBIM MIPOEKTOB

1 MOPAJIbHO-ITUYECKUM HOPMaM; KontponbHas

- HCTOJB30BaTh CPENCTBA MH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B paboTta

pelIeHUH  KOTHUTHBHBIX, KOMMYHUKATHUBHBIX W  OpPraHU3alMOHHBIX 3aJad  C Brimonnenue
coOmoieHneM  TpeOOBaHUKW  SPrOHOMHKH, TEXHUKA  O€30MacHOCTH, THUTUEHBI, 3K3aMEHAIIMOHHBIX
pecypcocOepekeHrs, TPaBOBBIX W OTUYECKHX HOPM, HOpPM HHGOPMAIMOHHOU 3aIaHU I
0C30IMaCHOCTH;

- BIIQJIETh HABBIKAMHM pPACMO3HABAHMS M 3alIUTHl HMHGOPMAIMH, WHOOPMAIMOHHOM

0€30MacCHOCTH JTUYHOCTH

JI3. B o6mactu myXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMS: OK2,0K3 JIP4, JIP6 JIP3, | YcTHBIi omnpoc,

-- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHUS; OK4,0K5,0K6, JIP9 TectupoBanue,

- CHOCOOHOCTh OIICHMBATh CHUTYallMI0O W TPUHAMATh OCO3HAHHBIE PEIICHUS, OK7, OK1 MaremaTnueckui
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH; JTUKTAHT

- OCO3HaHHE JTUYHOTO BKJIAJa B TIOCTPOECHUE YCTOMYUBOTO OyIyIIIETO; NunuBunyanpHas
- OTBETCTBEHHOE OTHOIIEHHE K CBOUM DPOJUTENSIM U (WJIM) APYrUM YJIeHAM CEMBbH, CaMOCTOSTEJIbHAS
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CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O IIPUHATHS LEHHOCTEH CEMEHWHON KU3HU B
COOTBETCTBHUHM € TpaAULUAMU HapoaoB Poccuy;

OBnazieHne YHUBEPCAIBHBIMU PETYISTUBHBIMU JCHCTBUSMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITETIbHO  OCYILECTBIIATH  ITO3HABATENBHYIO JEATENBbHOCTb, BBISBIISATH
po0aeMbl, CTaBUTh U (HOpPMyIUpOBaTh COOCTBEHHBIE 33Jayd B 0Opa30BaTEIbHOU
NESTeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

- CaMOCTOSITENIbHO COCTABJIATh IUIAH PELICHUs MpOoOJIEMBl C YY4ETOM MMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEIITOUTSHUIA;

- JaBaTh OLIEHKY HOBBIM CUTYallUsM;

CTIIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOM

KOOpJMHUPOBAaTh JEHUCTBHS IO €€ JOCTH)KEHHIO: COCTaBIATh IIJIaH JIEHCTBHIA,
pacrpeneNaTs pojiy ¢ y9eTOM MHEHHI YYaCTHUKOB O0CYXIaTh PE3yIbTaThl COBMECTHOM
paboTHI;

- KOOPIMHHPOBATH WM BBIIOJHATH PabOTy B YCJIOBUSAX pPEATBHOTO, BHUPTYaIBHOTO M
KOMOMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

- OCYIIECTBISATh NO3UTUBHOE CTPATETMYECKOE IMOBEICHHE B PA3IUYHBIX CHUTYAIHSIX,
HPOSIBJISITH TBOPUYECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBnazieHe YHUBEPCATBHBIMH PETYISITUBHBIMH JCHCTBUSMU:

I') IpuHATHE ce0s U IPYTUX JIIOJEH:

- TPUHUMATh MOTHBBI M apryMEHTHl JPYIHX JIOJIeH TpH aHalIHW3e pe3yJbTaToB
NesTeNbHOCTH;

- IPU3HABATh CBOE IIPABO U NPABO JIPYTUX JIIOJEH Ha ONIMOKHY;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C MO3UIIMH JPYroro 4eaoBeKa

paborta
[IpencraBnenue
pe3yabTaToOB
MIPAKTUYECKHUX
pabor

3ammuTa TBOPYECKUX
pabor

3amura
WHIMBUTyaJIbHBIX
MIPOCKTOB
Kontponbnas
pabora
Bremonuenue
JK3aMEHALIMOHHBIX
3aJaHui
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JI4. TOTOBHOCTB K CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

OK2,0K3

YeTHBI o1poc,

-OBJIaJICHWE HaBbIKAaMH Yy4eOHO-HMCCIIEIOBATEIbCKONW, TpoeKTHOW u comuainsHo | OK4,0K5,0K6, JIP4, JIP6 JIP3, | TectupoBanue,

JIeSITEIbHOCTH; OK7, OK1 JIP9 MareMaTu4eCKui

OBnajzicHUue YHUBEPCATBHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMHU: JUKTaHT

0) COBMECTHasl IeITCIbHOCTD: NnnuBuayanbHas

- IOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ MHIUBHUIYATIbHOW paOOTHI; CaMOCTOSTEIIbHAS

- NPUHUMATH IIEJI1 COBMECTHOM IESATEIHHOCTH, OPraHW30BBIBATH M KOOPAMHUPOBATH paborta

NEUCTBUS 110 €€ JOCTH)KCHHUIO: COCTaBJIATh IUIaH JEWCTBHH, pacmpeneisaTh pOJId C [IpencraBienne

Y4€TOM MHEHHI YJ4aCTHUKOB 00CYXIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI; pe3yabTaToOB

- KOOPIAMHHPOBATh U BBIMOJHATH PadOTy B YCJIOBHUSX PEANbHOTrO, BHUPTYaJbHOTO U MIPAKTUYECKHUX

KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS; pabor

- OCYIIECTBISITh MO3UTUBHOE CTPATErMUECKOE IMOBEACHHE B PAa3IMYHBIX CHUTYaIHsX, 3ammuTa TBOPUYSCKUX

MIPOSIBIISATH TBOPUYECTBO U BOOOPAKCHHE, OBITH MHUITHATHBHBIM. pabor

OBnazneHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JCHCTBUSIMMU: 3amura

T') IPUHATHE Ce0s U APYTUX JIOJICH: WHIMBUTyaJIbHBIX

- TPUHUMATh MOTUBBI M apryMeHThl APYTUX JIOJACH NpuU aHalu3e pe3ylbTaToB IIPOCKTOB

JIeSITEIILHOCTH; KontponbHas

- IPU3HABATh CBOE MPABO U MPaBO APYTHX JIIOAEH HA OUTHOKH; paboTta

- pa3BUBAThH CIMIOCOOHOCTh MOHUMATh MUP C TIO3UIIUU JPYTOro YeI0BE Brimonnenue
9K3aMCHALIMOHHBIX
3aJaHuN

J5. B 00macTi 5cTETUYECKOr0 BOCHUTAHUSA OK2,0K3 JIP4, JIP6 JIP3, | YcrtHbll onpoc,

- JCTETHYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OCTeTUKy Obita, HayuHoro u | OK4,0K5,0Ke6, JIP9 Tectuposanue,

TEXHHYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia M OOIIECTBEHHBIX OTHOIICHUI; OK7, OK1 MaremaTuuecKuit

- CIOCOOHOCTh BOCHPHUHHMATh Pa3IUYHbIC BUIBI MCKYCCTBA, TPAIUIIMA U TBOPYECTBO JHUKTAHT

CBOETO U APYrHX HApPOJOB, OIIYIIaTh IMOLIMOHAILHOE BO3/IEHCTBHE UCKYCCTBA; NunuBuayanbHas

- yOeXACHHOCTh B 3HAUUMOCTH JIJIsl TUYHOCTH U 00IIIeCTBA OTEUYECTBEHHOTO M MUPOBOTO CaMOCTOATENbLHAS

HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUYECTBA; paborta

- TOTOBHOCTh K CaMOBBIPQKECHHIO B Pa3HBIX BUJIAX MCKYCCTBA, CTPEMJICHHUE TPOSBIIATH [IpencraBnenue

KauecTBa TBOPUYECKOM JIMUHOCTH; pe3yabTaToOB

OBnazieHue YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU: MPAKTHYECKUX

a) obieHue: pabor
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- OCYHICCTBIAATE KOMMYHHUKAIIMHU BO BCCX C(I)ean KHU3HU,

3aiuTa TBOPUYECKUX

- pacmo3HaBaTh HeBepOaJIbHbIE CpPEACTBA OOIIEHUS, TOHUMATh 3HAYEHHE COIMAIbHBIX pabor

3HAKOB, PACIIO3HABATH MPEIMTOCHUTKH KOHPIUKTHBIX CUTYAIH U CMSTYATh KOH(QIUKTHL; 3amura

- Pa3BEpHYTO U JIOTMYHO M3Jararb CBOIO TOYKY 3PEHHUS C MCIOJb30BAHUEM SI3bIKOBBIX WHJUBUTYAJIbHBIX

CPEICTB MIPOEKTOB
KonTponbHas
paborta
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJIaHUN

JI6.- oco3zHaHue 00y4aroIIMMHUCS POCCUMCKON IpakIaHCKOW UIEHTUYHOCTH; OK2,0K3, JIP4, JIP6 JIP3, | YcrtHbIl omnpoc,

- LICJICHANPABICHHOE PAa3BUTHE BHYTPEHHEW IMO3MIMHU JIMYHOCTU Ha OcHOBE aAyxoBHO- | OK4,0K5,0K6, JIP9 Tectuposanue,

HPaBCTBEHHBIX ILI€HHOCTEW HapoaoB Poccuiickoit denepauuu, HCTOPUYECKUX U OK7 MaremaTuueckui

HAI[MOHATILHO-KYJIBTYPHBIX Tpaaullui, popMHpOBaHHE CUCTEMbl 3HAUUMBIX [IEHHOCTHO- JUKTaHT

CMBICIIOBBIX ~ YCTAaHOBOK, AHTHUKOPPYIIIMOHHOTO MHPOBO33pPEHHUS, TMPaBOCO3HAHMS, NunuBuayanbHas

HKOJIOTMYECKOM KYIbTYphl, CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IIJIaHbL; CaMOCTOSATEIIbHAS

B yactu rpak1aHCKOTO BOCIIUTAHMS: pabora

- OCO3HAHUE CBOMX KOHCTUTYLMOHHBIX TPaB M OOS3aHHOCTEH, yBaXKCHHE 3aKOHa U [IpencraBnenue

MPaBOMOPSJIKA; pe3yJIbTaToB

- TPUHATHE TPATUIUOHHBIX HAIMOHAIBHBIX, OOIEYETIOBEUECKUX T'YMaHUCTUYECKHX U MPaKTUYECKUX

JIEMOKPATUYECKUX IIEHHOCTEH; pabor

- TOTOBHOCTH MPOTHBOCTOSITH HJICOJIOTMU SKCTPEeMH3Ma, HAllMOHAINW3Ma, KCeHohoouu, 3amura TBOPYECKUX

TUCKPUMMHAIIMK  TI0  COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAalMOHATHHBIM pabort

MIPU3HAKAM; 3amura

- TOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEPECaX IPakIaHCKOTO OOIIEeCTBa, WHIUBUTYAJTbHBIX

y4acTBOBaTh B CaMOYIPABJICHUU B 00II€00pa30BaTENbHON OpraHu3alud M JETCKO- MIPOEKTOB

FOHOIIIECKUX OPTaHU3aIusIX; KontponbHas

- YMEHHME B3aMMOJIEUCTBOBATh C COLMAIBHBIMA MHCTUTYTaMHU B COOTBETCTBHHM C MX paborta

(GYyHKIHMSIMU ¥ Ha3HAYEHUEM; Brimonnenue

- TOTOBHOCTb K TYMaHUTApPHOM ¥ BOJIOHTEPCKOM I€ATEIbHOCTH; 9K3aMEHAIIMOHHBIX

MaTPUOTHYECKOTO BOCTIMTAHHUS: 3aTaHU I

- C(I)OpMI/IpOBaHHOCTB pOCCHﬁCKOﬁ Fan(HaHCKOﬁ UACHTUYHOCTHU, TMATPUOTU3MA,
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YBa)XXEHMsI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH nepel PoauHoli, ropapoctu 3a
CBOM Kpa#, cBow PoauHy, CBOMl $3BIK W KYJIbTYpy, HpPOILIOE U HACTOAIIEE
MHOTI'OHAIIMOHAJILHOT O Hapoaa Poccuu;

- 1IEHHOCTHOE OTHOLIEHHE K TIOCYyJapCTBEHHbBIM CHMBOJIaM, MCTOPUYECKOMY U
IIPUPOJHOMY HACJIEUIO, MaMsITHHKaM, TpaJulusM HapoaoB Poccuu, HOCTHKEHUAM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIIE;

- uaeiiHas yOEXICHHOCTb, TOTOBHOCTH K CIY)KCHHIO H
OTBETCTBEHHOCTb 32 €ro Cyb0y;

OCBOEHHBIE OOYYaIOLIUMUCS MEXKIIPEIMETHbIE INOHSTHUS U YHUBEpCaJbHbIE y4yeOHbIE
NelcTBUs (peryasTUBHbIC, T0O3HABATEIbHbIE, KOMMYHHUKAaTUBHBIC);

- CIIOCOOHOCTh WX HCIIOJNB30BAaHHUS B II03HABATEIHHOM M CONHMAIBHONW NPAKTUKE,
TOTOBHOCTb K CAaMOCTOSITEJIbHOMY IUIAHUPOBAaHMIO M  OCYLIECTBICHHMIO Y4E€OHOM
NESTEeNbHOCTH, OpTraHW3allMi Y4eOHOrO COTPYAHMYECTBA C  TEJAarorm4eCKUMHU
paOOTHHKaMU M CBEpCTHMKaMM, K YYacTHIO B IOCTPOCHMHM HWHAWBUIYAJIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

- OBJQJICHUE HAaBbIKAMHU Y4eOHO-HCCIIEOBATENIbCKOM, MPOEKTHOM M  COLMAIbHON
JeSITEIbHOCTH

3amure  OTeuecTBa,

JI7. He mpuHMMATh ACUCTBHS, IPUHOCSIINE Bpell OKpyxawlen cpene; JI6.- ocozHanue
00y4arolMMUCS POCCUICKON rpaXKAaHCKOW NIAEHTUYHOCTH;

- LICJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHEW IO3UIUHU JIMYHOCTU HAa OCHOBE JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTENM HaponoB Poccuiickonn ®enepanuu, HCTOPUYECKHX H
HaIMOHAJIbHO-KYJIBTYPHBIX TpaauLui, (GOPMUPOBAHUE CUCTEMBbI 3HAUUMBIX [IEHHOCTHO-
CMBICIIOBBIX  YCTaHOBOK, AaHTHKOPPYNIIMOHHOIO MHPOBO33pPEHHUsA, INPAaBOCO3HAHMS,
HKOJIOTUYECKOM KYJIbTYpBhI, CIOCOOHOCTH CTaBUTh LEJIN U CTPOUTDH KU3HEHHBIE TUIAHBI;

B yacTy rpak1aHCKOro BOCIIUTAHMS:

- OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HHE 3aKOHa U
IIPaBONOPSJIKA;

- NPUHATHE TPAAMLIMOHHBIX HAIIMOHAJIBHBIX, OOIIEYENIOBEUECKUX T'YMAaHUCTUYECKUX H
JEMOKPATHYECKUX [IEHHOCTEW;

- TOTOBHOCTb NPOTHUBOCTOATH HAEOJIOTUH 3KCTPEMHU3Ma, HallMOHAJIM3Ma, KceHopoouwu,
JUCKPUMHMHAIIMM ~ TI0  COLUMAIBHBIM, PEJIWTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM
IIPU3HAKAM;

OK2,0K3,
OK4,0K5,0Ké6,
OK7. OKl1

JIP4, JIP6 JIP3,
JIP9

YcTHBIM onpoc,
TectupoBanue,
MaremaTuueckui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITCIbHAS
pabota
[IpencraBnenue
pe3yabTaToOB
MPAKTHYECKUX
pabot

3anmra TBOPYECKHUX
pabot

3amura
WHJUBUTYAJIbHBIX
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- TOTOBHOCTb BECTH COBMECTHYIO JIETEIbHOCTh B MHTEpECcax IpakAaHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUH B 00Ie00pa30BaTeNbHOW OpraHu3alid M JAETCKO-
IOHOIIECKUX OpraHu3alusX;

- YMEHHE B3aMMOJCHUCTBOBATh C COLUAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C HX
(GyHKIMSAMU ¥ HA3HAYCHUEM;

- TOTOBHOCTb K TYMAHUTApPHO! U BOJIOHTEPCKOM NEATENBHOCTH;

[aTPUOTHYECKOI0 BOCIIUTAHUSA:

- c(hOpMUPOBAHHOCTb POCCUICKONW TIpakJaHCKOW HWAEHTHYHOCTH, MaTPUOTHU3MA,
YBa)XEHMsI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoii, ropaoctu 3a
CBOM Kpal, cBOO PoauHy, CBOM $3bIK M KYJIbTYpYy, MNpOLIIOE M HACTOSILEE
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuwy;

- ILICHHOCTHOE OTHOLICHHE K TIOCYJapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY U
IIPUPOJHOMY HACJIEUIO, MaMsITHUKaM, TpaJulusM HapoaoB Poccuu, HOCTHKEHUAM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- ujaedHas yOeXIEHHOCTb, TOTOBHOCTb K CIy)KeHMIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro Cyb0Y;

OCBOEHHBIE OOYYaIOLUMUCS MEXKIIPEIMETHbIE INOHSTHS U YHUBEpCaJbHbIE y4yeOHbIE
necTBuUs (peryasTUBHbIE, TO3HABATEIbHbIE, KOMMYHHUKATUBHBIE);

- CrnocoOHOCTh MX HCIIOJIb30BaHMSI B MO3HABATEIIbHOM U COLIMAJIBHOW TPAKTUKE,
TOTOBHOCTb K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYLIECTBICHHMIO Y4eOHOM
NEeSTeIbHOCTH, OpraHu3aldyd  y4eOHOro COTpPYAHMYECTBA C  IEJAaroru4ecKUMHU
paOOTHHKaMU M CBEpCTHMKaMM, K YYacTHIO B IIOCTPOCHMHM WHAWBUIYAIbHOU
o0pa30BaTeabHON TPAaeKTOPUH;

- OBJaJICHUE HaBbIKAMHU Yy4eOHO-HCCIIEOBATENIbCKOM, TMPOEKTHOM M  COLMAIbHOMN
NeSITEIbHOCTH

- yMeTh  NPOTHO3MPOBATH  HEONArONPHUATHBIE  DKOJOTMYECKHE  IOCIEACTBUS
MpEANPUHUMAEMBIX JEHCTBUN, TPENOTBpAlIaTh UX;

pacIIMPUTh OMBIT AESITEIBHOCTH SKOJIOIMUECKON HAIIPaBIEHHOCTH;-

- pa3pabarbiBaTh IIJIaH pELIEHUS MpoOJeMbl C YYE€TOM aHalu3a HWMEIOIINXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;

- OCYILIECTBJIATH LI€JICHANPABICHHBIN MOUCK MEPEeHOca CPeACTB U CIOCOOOB NEHCTBUS B
pohecCHOHABHYIO CPeNy;

MIPOEKTOB
KonTtponbHas
paborta
Bremonnenue
9K3aMCHAI[MOHHBIX
3aJaHUuN
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- YMETb IIEPEHOCUTH
KU3ZHEEATEIIBHOCTH;

- IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIECH C ITO3ULUU HOBU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- 1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHE PE3YyJIbTATOB LIEISIM

3HaHUS B I[IO3HABATEJIBHYIO M TMPAKTUYECKYIO 00J1acTu

MeTanpeuMeTHHe:

M1-BnageTh MeTOAAMHU JIOKA3aTeNbCTB, AQJTOPUTMAMM pEIIEHUs 3a7ad; YMEHHE
(dbopMynupoBaTh ONpPENEICHUs, AKCUOMBbI U TEOPEMBbl, MPUMEHSTh WX, MPOBOJIUTH
JIOKa3aTeNIbHbIEC PACCYXKIEHUS B XO/I€ PEIICHUS 3a/1a4;

- YMeTh ONEpUPOBATh MOHATHUSAMU: CTENEHb YHUCIA, jJorapudm uucia, ymeHue
BBITIOJTHATh BBIYMCIICHUE 3HAYCHUW M MPEOOpPa3OBAHUS BBIPAKCHHH CO CTEICHSAMHU H
norapudmamu, mpeodpa3oBaHus JPOOHO-PALMOHAIBHBIX BHIPAXKEHUII;

- yMEThb OINEpPUPOBATh TMOHATHUAMH: paAlMOHAIbHBIC, HPPAIMOHAIbHBIC,
MOKa3aTebHble, CTENEHHbIE, JIOTapU(MUYECKUE, TPUTOHOMETPUUYECKUE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMeThb OINEpPHpPOBATH MOHATHAMHU: (DYHKIUS, HeNpepbiBHAS (QYyHKIUS,
NPOU3BO/IHAs, TepBOOOpa3Hasi, ONpEIeNeHHbII  MHTErpas; yMeTb  HaXOJIUTh
MIPOM3BOJIHBIE  DJIEMEHTapHbIX (DYHKUUN, MCIONb3ysd CHPAaBOYHBIE MaTepUabl;
uccleoBaTh B NPOCTEHIIMX CilyyasX (YHKUMM Ha MOHOTOHHOCTb, HAaXOAUTh

HauOOoJbIIMEe U HAaUMEHbIINE 3HaueHus (PyHKUWN; CTPOUTH TpapUKW MHOTOUIEHOB C
HCIIOJIb30BaHUEM allllapara MaTeMaTU4YeCKOro aHalln3a; IPUMEHATh NIPOU3BOJHYIO IIPU
pelleHnr 3ajJad Ha JIBWKEHHUE; pellarh MpaKkTUKO-OPUEHTHPOBAHHBIE 33Jayd Ha
HauOoJIbIINE U HAUMEHbIIINE 3HaYeHUs], Ha HaXOXKJIEHHE MYTH, CKOPOCTH M YCKOPEHHS;

- YMETh OINEpPUPOBaTh MNOHITHUSAMU: palMOHaJIbHas (QYHKIMS, MOKa3aTeJIbHas
¢byHkuus, creneHHas GyHKUuUA, Jorapudmuyeckas (QyHKIUS, TPUTOHOMETPHUECKUE
¢byHKIMM, OoOpaTHble (YHKUIWU; yMEHHE CTPOUTh TpadUKU H3YYEHHBIX (QYHKIHH,
MCMOJIb30BaTh Tpa(UKH MPHU N3YUYEHUH MTPOLIECCOB M 3aBUCUMOCTEH, IPU PELIeHNH 3a1a4
U3 JApYyrux yuyeOHBIX MPEIMETOB U 3ajad U3 pealbHOW >KU3HM; BBIpaXkaTh (Gopmynamu
3aBHCHUMOCTH MEKIy BEIUUUHAMU;

- YMETh peuaTh TEKCTOBBIE 33Jjaul Pa3HbIX TUIOB (B TOM YHCII€ HA MPOLEHTHI,
JI0JM W YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3aJa4u U3

OK2,0K3
OK4,0K5,0Ké6,
OK7, OK1

JIP4, JIP6 JIP3,
JIP9

YcTHbIi onpoc,
TectupoBanue,
MaremaTtuueckui
JUKTaHT
NunuBunyanbHas
CaMOCTOSTCIbHAS
pabora
[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKUX
pabort

3amura TBOPYECKUX
pabort

3ammra
WHIUBUTYAJIbHBIX
IIPOEKTOB
Kontponbhas
pabota
Brmonnenne
9K3aMCHAIMOHHBIX
3aJaHuN
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00JIaCTH YNpaBJICHUS JUYHBIMH U CEMEWHBIMU (DMHAHCAMHU); COCTABISATH BBIPAKCHHUS,
YPaBHEHHs, HEPABEHCTBA U UX CHUCTEMBI 110 YCJIIOBHUIO 337a4i, UCCIIEI0BATh ITOJIyYEHHOE
pEeLlIeHNE U OLIEHUBATh IPaBIONOA00HOCTh PE3YIbTATOB;

- yMEeThb OIIEpUpOBaTh MOHATHUAMU: CpelHee apUPMeTHdYecKoe, MeaUaHa,
HauOoJbIIee U HauMEHbIIee 3HAUCHUsS, pa3Max, TUCIIEPCHs, CTaHAApPTHOE OTKJIOHEHHE
YHUCIOBOTO  Habopa;  yMeTb  M3BJEKAaTh, MHTEPIPETUPOBaTh  HMH(POPMAIHUIO,
NPEJCTaBICHHYI0 B TaOMWIax, Ha JAMarpamMmax, rpadukax, OTpaKarolIlyl0 CBOWCTBa
peanbHBIX IPOLIECCOB M SBICHUN; NMPEACTaBIATh UH(OPMAIMIO C MOMOILBIO TaOJIHUL U
auarpamMmM; HCCJ€I0BaTh CTAaTUCTUYECKHE JaHHbIE, B TOM 4YHCIIE C I[PUMEHEHHEM
rpadMuecKux METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATh IOHATUSMU: CIyYalHBIM OMNBIT U ClydyallHOE COOBITHE,
BEPOSATHOCTb  CIy4alHOTO  COOBITHS;  YMEHHME  BBIYMCIATH  BEPOSATHOCTh €
UCTOJB30BaHUEM TpaUUYECKUX METOJOB, MPHUMEHATh (OPMYIBI CIIOKEHUS W
YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOPHbIE (akThl U (HOPMYJIbI NIPH PEIICHUU 3ajad;
OLICHUBATh BEPOSATHOCTH pEalbHBIX COOBITHMH; 3HAKOMCTBO CO  CIIy49aifHBIMHU
BEIMYMHAMHU; YMEHUE NPUBOAUTH IPUMEPHI NPOSABICHUS 3aKOHA OOJBLIMX YHCET B
IIPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMETb ONEpPUPOBATH IMOHATUAMU: TOUKA, NMpsAMasi, IUNIOCKOCTb, MPOCTPAHCTBO,
JIBYTpaHHbIN yrou, CKpEIlMBaOIINecs MpsIMBIE, NapajuIeIbHOCTh u
NEPIEHIUKYJIAPHOCTD MPSAMBIX W IUIOCKOCTEM, YroJl MEXIy HPSMBIMH, YroJl MEXAY
NpsIMOM M IUIOCKOCTBbIO, YTOJ MEXAY IUIOCKOCTSIMH, PpAacCTOSHHE OT TOYKH [0
IUIOCKOCTH, PacCTOSIHUE MEXKIY IPSIMBIMHU, PACCTOSHHE MEXNY IJIOCKOCTSMHU; YMEHHE
WCIIOJIb30BaTh MpPH PEUIEHUH 3a/ad HM3yuyeHHble (AaKThl U TEOpPEMBbl IJIAHUMETPUU;
YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIET0 MUPA;

- YMEThb ONEpUpOBaTh MOHATUSMU: MHOTOIPDAaHHUK, CEYEHHE MHOTIOIPaHHUKA,
KyO, mapamienenunen, Npu3Ma, NOHpamuaa, ¢Gurypa M TMOBEPXHOCTh BpalleHUS,
HWIMHIP, KOHYC, map, chepa, ceueHuss GUrypsl BpalleHHs], MIIOCKOCTb, KAacaromascs
ceppl, IMIMHIPA, KOHYyCa, IJIOUIAJb IOBEPXHOCTH NHPAMHJIbI, MPU3MBI, KOHYCa,
NUAJTUHApPA, TUIOMAab cdepbl, 00beM Kyba, NPSIMOYTOJBHOTO IMapajuieNenuIea,
MUPaMU/IbI, TPU3MBI, IUJIMH]PA, KOHYCA, [1apa; yMEHUE N300pakaTh MHOTOTPAaHHUKHU U
MOBEPXHOCTU BpAILEHUS, UX CEYEHUS OT PYKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB
U JJIEKTPOHHBIX CPEJCTB; YMEHHME paclo3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHHE
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pacrno3HaBaTh IIPaBUIbHBIE MHOI'OIPAHHUKY;

- yMeTb ONEpUPOBaTh IOHATUSAMH: JBUKEHHE B IPOCTPAHCTBE, IOAOOHBIE
¢urypel B TpPOCTPAHCTBE; HCIIOIB30BAaTh OTHOIICHHE IUIOUIA/ICH TMOBEPXHOCTEH U
00beMOB MTOAOOHBIX (PUTYp NP PEIICHUH 33/1aY;

- YMETh BBIYHCIATh T€OMETPHUUCCKUE BEIMYMHBI (JUTMHA, Yrojl, TIIOMAab, 00beM,
IUIOIIA/b TOBEPXHOCTH), UCHIOJIb3Ys U3yUYEHHbIE (POPMYIIBI U METOBI;

- yMETb OINEpUPOBaTh IMOHATHUAMU: NPSIMOYroJibHas CHCTEMa KOOpAMHAT,
KOOp/AMHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE HPOM3BEACHUE, Yroil
MEX/y BEKTOpaMH, CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpa Ha YMCIIO; HAXOJIUTH C
MOMOILBI0 M3YYEHHBIX (POPMYJ KOOPAMHATBHI CEpEelMHBbl OTPEe3Ka, PACCTOSHUE MEXIY
JBYMsI TOUKaMH;

- yMeTb BbIOMpATh MOIXOSAIIMI M3YYEHHBIM METOJ sl pelIeHUs 3a7aud,
pacrno3HaBaTb MaTeMaTH4ecKhe (akTbl U MaTEMAaTUYECKUE MOJIENM B MPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH MPUMEPHl MATEMATUYECKUX
OTKPBITHHA POCCUICKON M MUPOBOM MAaTEMaTUYECKON HAYKHU.

- YMETb CBOOOJHO ONEPUPOBATH MOHATHIMU: CTETIEHb

YMETb ONEPUPOBATH MOHITUSIMH: ONPEJCICHNE, aKCUOMa, TEOPEMaA, CIICICTBUE,
CBOWCTBO, NPU3HAK, [OKa3aTeJIbCTBO, PABHOCWIbHbIE (DOPMYIUPOBKH; yMEHUE
(dbopMynpoBaTh 00paTHOE M MPOTUBOIIOIOKHOE YTBEP)KJIEHUE, IPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEDBI, HCIOJB30BaTh METOJ MAaTEMATHUYECKOM HWHAYKIHMH; IPOBOIUTH
JIOKa3aTeNIbHbIE  PACCYXKJEHUS TMpPU pPELIeHUH 3a]ad, OLEHUBATh JIOTHMYECKYIO
IIPaBHWIBHOCTb PACCyKICHMIA;

- YMETh ONEPUPOBATh MOHATUSAMU: MHOXECTBO, IMOJAMHOXECTBO, ONEPALUU Hal
MHOKECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar i
OIMCaHUs PEATIbHBIX IPOIECCOB U SIBJICHUM NP PEIICHUH 3a/1a4, B TOM YUCIIE U3 IPYTUX
y4eOHBIX TPEMETOB;

- YMEThb ONEepUPOBATh MOHATUAMHU: Tpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3ajJlaBaTb M ONHUCHIBATh Tpadbl pPa3IUYHBIMH  CIIOCOOAMU;
MCIOJIb30BaTh Tpadbl P pEICHUU 3a]1aY;

- YMeTh CBOOOJIHO ONEPUPOBATH MOHATHUSMH: COUYETAHHE, IEPECTaHOBKA, YUCIIO
COYETaHMM, YHCIO TepecTaHoBOK; OuHOM HbloTOHA; yMeHHE  NPUMEHATH
KOMOMHATOpHbIE (DaKThl U PACCYXKJIECHUS JUIsl peLICHHs 3aa4;
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-YMETh OIEpUPOBATh MOHATUAMH: HATYPAJIbHOE YHCIIO, LEN0€ YUCI0, OCTATOK IO
MOJIYJII0, PAlMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YMCIO, MHOXECTBA HAaTypalbHBbIX,
LENbIX, PALMOHAJIBHBIX, JIEHCTBUTEJIbHBIX YHCE]; YMEHHME HCIOJIb30BaTh IPU3HAKU
JEeTUMOCTH, HAUMEHbIIMK OOIIMI AEIUTENb U HaMMEHbIIee 00Ilee KpaTHOE, allrOPUTM
EBkina npu perieHuy 3ajayd; 3HAKOMCTBO C Pa3jJU4HbIMU IMO3ULIMOHHBIMU CUCTEMaMU
CUHUCIICHUS;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMH: CTEICHb C LEJBIM IOKa3aTelieM,
KOPEHb HaTypalbHOH CTENEHH, CTENEeHb C pPallMOHAIBHBIM IIOKA3aTeleM, CTENEHb C
JEeWCTBUTENFHBIM (BEIIECTBEHHBIM) MOKa3aTeseM, Jorapudm ducia, CHHYC, KOCUHYC U
TAHT€HC NPOU3BOJIBHOTO YUCIIA;

- YMETh ONEpUPOBAThH MOHITUSIMU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUe,
ypaBHEHHME, HEPaBEHCTBO, CHCT€Ma YPAaBHEHUH M HEPAaBEHCTB, PaBHOCHIIBHOCTh
YpaBHEHUH, HEPABEHCTB M CHCTEM, pallMOHAJIbHbIE, UppallMOHAIbHbIE, [T0KA3aTeIbHbIE,
CTENEHHbIE, JIOrapu(pMHUUECKHe, TPUTOHOMETPUYECKHE YPABHEHHUS, HEPaBEHCTBA U
CUCTEMBbI; YMEHHE pEIIaTh YPABHEHMSI, HEPABEHCTBA U CUCTEMBI C TOMOULIBIO Pa3IMUHbIX
IIPUEMOB; pelllaTh ypaBHEHHs, HEpaBEHCTBA U CHCTEMBbl C IapaMeTpoM; NPUMEHATh
YpaBHEHUsI, HEPAaBEHCTBA, UX CUCTEMBI JIJISl PEILIEHUsI MaTEMaTUUECKUX 3aJ1ad U 3a7a4 U3
pa3NuYHbIX 001acTe HAYKU U peallbHOW KHU3HH;

-yMeThb CBOOOJHO OINEpPUPOBATh MOHATUAMU: Trpaduk (yHKIUU, oOpaTHas
GbyHKIMSA, KOMMO3UIMS (QYHKUMH, JUHeWHas GYHKUMSA, KBaJpaTHuHas (QYHKIUS,
CTerneHHas (YHKIMS C LIEJIbIM IOoKa3aTeseM, TPUMrOHOMeTpUuYecKkue (pyHKINUN, 0OpaTHbIE
TPUTOHOMETpHUECKUE (PYHKIMH, TOKa3aTeabHast U Jorapupmuueckas GyHKIUN; yMEHHUE
CTPOUTH rpa@uKu QYHKIHHI, BHIIOJHATE MpeoOpa3zoBaHus rpaduKoB (yHKIUI;

YMEHHUE HCIONIb30BaTh rpaduku (yHKIMA I8 U3y4eHHsl TPOLECCOB U
3aBUCHMOCTEH IpH PELIEHUH 3aJad U3 JPYruX Y4eOHbIX MPEIMETOB M U3 peaibHOU
’KM3HH; BBIpAXaTh (POPMYJIaMU 3aBUCUIMOCTH MEX]ly BETMUYNHAMU;

yMEHHE  CBOOOJHO  ONEpUpOBaTh  MOHATUSAMHU:  YETHOCTh  (YHKUUH,
NEPUOIMYHOCTh (YHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH,
AKCTpeMyM (YHKIMHU, HauOoIblllee U HauMeHbIllee 3HaYeHUs] QYHKIIMU Ha MPOMEKYTKE;
yMEHHE MPOBOUTH HCCIeI0BaHNE PYHKIINY;

YMEHHE UCIOJIb30BaTh CBOMCTBA U rpa@uKu PYHKIMHA AJIsl pelIeHns ypaBHEHU,
HEpaBEHCTB W 33Ja4 C MapamMeTpaMu; H300pakaTb Ha KOOPAMHATHOM IIJIOCKOCTH
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MHOXECTBA PELICHUN YPAaBHEHUN, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJAHO  ONEPUPOBATH  MOHATUSAMH:  IOCJIEIOBATEIILHOCTD,
apupMeTHUyecKasi MpPOrpeccus, reoMeTpudecKas nporpeccusi, O0ECKOHEYHO YObIBAaroOIIas
reoMeTpHUecKas MpPOorpeccus; yMEHHEe 3aJaBaTh IOCIEJOBATEIBHOCTH, B TOM YHCIE C
MIOMOIIIBIO PEKYPPEHTHBIX (POPMYIL;

- YMETb OIIEPUPOBATh MOHATUSAMHU: HENPEPbIBHOCTb (YHKLHH, ACHUMIITOTHI
rpaduka (yHKIHM, TepBas W BTOpas NPOM3BOJAHAS (PYHKIUH, TEOMETPUUYECKUUA U
¢u3nyeckuil cMbICI IPOU3BOJIHON, NEpBOOOpa3Hasi, ONpPENEIECHHbIH UHTErpal; yMEeHUe
HAXOJUTh ACHMIITOTHI Trpaduka (YHKIUH; yMEHUE BBIYHCIATH MPOU3BOJHBIE CYMMBI,
IIPOU3BECHNUS, YACTHOTO U KOMIIO3ULIUH (DYHKIIMH, HAXOIUTh YpaBHEHHE KacaTeIbHON K
rpaduky QyHKIUH,

YMEHHUE MCIIOJIb30BaTh IPOU3BOAHYIO JJs HCCIeNOBaHUA (YHKUMH, IS
HAaXOXXJICHHUS HAWIY4IIero pEUIeHHs B MPHUKIAAHBIX, B TOM YHCIE COLUAIBHO-
SKOHOMHMUYECKUX M (PU3MUYECKUX 3ajjayax, JJsl OMNpEAETeHUs CKOPOCTH U YCKOPEHUS;
HAXOJUTh TUIOMAAA U 00BEMBI (UTYp C TOMOIIBI0 WHTETpajia; MPUBOJUTH MPHUMEPHI
MaTEeMaTHYeCKOr0 MOJICIIMPOBAHUS C TOMOIIBIO JU(PepeHIInaNbHbIX YPaBHEHUH;

- yYMeThb OINEpPHPOBATH TMOHATHUAMHU: KOMIUIEKCHOE YHCIIO, CONPSIKCHHBIC
KOMIUIEKCHBbIE YHUCIIa, MOJYJb M apryMEeHT KOMIUIEKCHOTO 4ucla, (opma 3amnucu
KOMIUIEKCHBIX 4YHCceN (TeOMETpHYEecKasi, TPUTOHOMETpUYecKas | aiureOpanveckas);
YMETh MPOU3BOIUTH apuMeTHuecKue 1eHCTBUS ¢ KOMITJIEKCHBIMHU YUCIIaMU; IPUBOIUTD
MIPUMEPHI HCTIOTB30BAHUS KOMILIEKCHBIX YHCET,

- yMeTb CBOOOJHO OIEpUPOBaTh MOHATUSAMH: CpeIHee aphU(pMeTHYecKoe,
Me/nraHa, HauOoJblllee W HAMMEHBIIEe 3HAYCHUsS, pa3Max, TUCIIEPCHS, CTaHIapTHOE
OTKJIOHEHHME JJIi ONMCAHUS YHMCIOBBIX JAaHHBIX; YMEHHE HCCIEI0BaTh CTAaTHUCTUYECKUE
TaHHBIE, B TOM YHCIIE C TPUMEHEHHEM IrpapuuecKixX METOOB M AIIEKTPOHHBIX CPEJ/ICTB;
rpadMuecKd  UCCIENIOBaTh COBMECTHbIE HAOMIOJEHHS C TOMOILNBIO JHarpaMmm
paccenBaHMs M JINHEWHON PErpeCcCuu;

- YMEeTh HAaXOJUTh BEPOSTHOCTH COOBITUH C HCIOJNBb30BaHUEM TIpapUuecKux
METO/IOB; TPHUMEHSTHh Ui pEImeHus 3amad  (GOpMYJbl CIIOKEHUS W YMHOXKEHUS
BEPOSTHOCTEH, (POpMyIly MOJHOW BeposiTHOCTH, hopMyny bepHymin, koMOMHATOpHBIE
(baxThl 1 HOPMYIIBI; OIICHUBATH BEPOSTHOCTH PEATbHBIX COOBITHI; YMEHHE OIIEPHPOBATH
MOHATUSIMH: CIy4aiiHas BEJIIMYMHA, paclpefesieHHe BEpOsTHOCTEeH, MaTeMaTHYecKoe
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OXKHUJIaHUE, JUCIEePCUs U CTaHIAPTHOE OTKJIOHEHHME CIyYalHOW BENMYMHBI, (YHKIIUU
pacrpesielieHuss W IUIOTHOCTM PaBHOMEPHOIO, I10Ka3aTeIbHOTO W HOPMAJIBHOTO
pacnpe/iesieHuii; YMEHHUE HCIIONIb30BaTh CBOMCTBA H3YYEHHBIX pACIpENEICHUN Ui
peleHust 3aj1ad; 3HAKOMCTBO C TIIOHATHSAMHU: 3aKOH OOJIBIIMX YHUCET, METOJbl
BBIOOPOYHBIX HCCIECIOBAHUN; YMEHHE TPUBOAUTH NPUMEPHI TPOSABICHHUS 3aKOHA
OOJIBLIIMX YKCEJ B IPUPOAHBIX U OOLIECTBEHHBIX SBICHUSX;

- YMETb CBOOOJHO ONEpPUPOBATH MOHATHAMHU: TOYKA, MOpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jy4, IJIOCKUN yroj, JBYTPaHHBIM YroJ, TpeXTpaHHBIM yrou,
[IEepECEeKaloIIMecs], NapayleIbHble M CKPELUBAIOIIMECS MpPsSMbIE, MapaJlIeIbHOCTh U
NEePIEHAUKYIIIPHOCTh MPSMBIX U IUIOCKOCTEH, Yrojl MEXIy HpPSIMBIMH, YTojl MEXIY
IOpsIMOM M IUIOCKOCTBIO, YIrOJd MEXIy IUIOCKOCTSIMH; YMEHHE MCIOIb30BaTh IIpU
peleHnH 3a7ay HM3y4deHHble (aKkThl M TEOpPEeMbl IJAHUMETPUH; YMEHHME OLIEHUBATb
pasMepel OOBEKTOB B OKPY)KAlOUIeM MHUpPE; YMEHHE OINEepUpOBaTh IOHATHIMU:
MHOI'OIpDAaHHHUK, CEYEHHE MHOIOI'pDAaHHHMKA, IPABUIbHBIA MHOTOIpaHHMK, IpHU3Ma,
nupamua, GUrypa u NOBEpXHOCTH BpAIlICHUs, IIMINHIIP, KOHYC, map, chepa, pa3BepTka
MIOBEPXHOCTH, CEUYEHUs KOHyCa W LMJIMHJIpPA, MapajuleJbHbIe OCH WIM OCHOBAHMIO,
CEYEeHHUe IIapa, IUIOCKOCTh, Kacaromascs cdepsl, MWINHAPA, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOTOTPaHHMKA, M300pa)xkaTb MHOTOTPAHHUKH, (QUIYypbl M MOBEPXHOCTU
BpallleHUs, UX CEUEHUs, B TOM YHUCJIE C IMOMOUIBIO 3JIEKTPOHHBIX CPEACTB; yYMEHHE
INPUMEHSATh CBOMCTBA TI'E€OMETPUYECKUX (UTYp, CAMOCTOSTENbHO (OPMYIHPOBATh
OTpesieNIeHUs] U3y4aeMbIX (UIyp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAX M IPHU3HAKAX
reoMeTpHuecKuX (uryp, oOOCHOBBIBaTH WJIM ONPOBEPraTh MX; YMEHHE IMPOBOAMUTH
KJIacCUpUKALKI0 (QUIYp 10 pPA3NIUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMbIE
JIOTIOJIHUTENBHBIE TIOCTPOEHUS;

- YMeTh CBOOOHO ONEPUPOBATH MOHITUSIMHU: IUIOMAAb PUTYPbI, 00bEM (QUTYpHI,
BEJIMYMHA yIja, PACCTOSHHUE OT TOYKU JO IJIOCKOCTH, PACCTOSHUE MEXIY INPSMBIMH,
paccTosiHue MeXay IJI0CKOCTSAMH, IJIOU[aab Cephl, MIOMaas MOBEPXHOCTH MUPAMUIbI,
NpU3MBI, KOHYyCa, LWIMHApA, 00beM Kyba, MpsSIMOYroJbHOIO Mapauleenumesaa,
MUPaMHJIbl, TPU3MBI, IMIIMHPA, KOHYCA, 11apa; YMEHHE HaXOJUTh OTHOIIEHHE 00bEMOB
noJI00HBIX (uUryp;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHUAMHU: JBWKEHHE, HapaiedbHbIN
NEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IIPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
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noo0usi, moJo0HbIe (DUTYpPBI; YMEHUE paclio3HaBaTh paBHbIE M MOJOOHBIE (UTYPHI, B
TOM 4YHCI€ B IPUPOJAE, HCKYCCTBE, AaAPXUTEKType; YMEHHUE MCII0JIb30BaTh
reOMETPHYECKUE OTHOLICHUS, HAXOJIUTh T€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
II0Iab, 00BEM) MPHU PEIIEHUH 3a]ad U3 APYrHX y4eOHBIX NPEIMETOB U U3 peabHON
KHU3HH;

- yMeThb CBOOOJHO OINEPUPOBATh MOHATHSAMU: INPSAMOYIOJIbHAs CHCTEMa
KOOP/MHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BEJCHUE BEKTOpa Ha 4YHUCIO, pa3jokKEeHHWe BEKTOopa Mo 0Oa3ucy, CKaJIpHOE
MPOU3BEACHNE, BEKTOPHOE NPOM3BEACHUE, YroJl MEXKIYy BEKTOPaMH; YMEHHE
UCMOJb30BAaTh BEKTOPHBIM M KOOPJMHATHBIA METOJ JUIsl DPEUIEHUs] I'€OMETPHUECKUX
3aja4d M 3a/a4 APYruX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHIMU: MaTpHuIa 2x2 U
3x3, onpenenuTenb MaTPUILIbl, FEOMETPUUECKUI CMBICIT OIIPEEeTUTENS;

- YMETh MOJETHPOBATH PEalbHbIC CUTYAIMH HA S3BIKE MAaTEMaTHKH; COCTABIIAThH
BBIPQ)KEHUS, yPABHEHUS, HEPABEHCTBA U MUX CHUCTEMBI 110 YCIOBHUIO 3a/1a4M, UCCIIE0BATh
MOCTPOCHHBIE MOJETH C HCIOJIB30BAaHUEM ammapara aireOpbl, WHTEPIPETHPOBATH
[IOJyYeHHbI  pe3yibTaT; CTPOUTh  MAaTeMaTHYECKHE MOJAEIM C  IOMOIIBIO
TE€OMETPUUECKUX TOHATUH M BEIUYMH, pEIIaTh CBS3aHHBIE C HUMH TPAKTHYECKHE
3aJ]aud; COCTABJIATH BEPOSTHOCTHYIO MOJEIb U HMHTEPIPETUPOBATh TMOTYYEHHBIN
pe3yJbTaT; pemaTh MPUKIAIHbIE 331a4l CPECTBAMUA MaTEeMAaTHYECKOTO aHaIn3a, B TOM
qHcIIe COLUATbHO-3KOHOMUYECKOTO U (PU3HYECKOT0 XapaKTepa;

- YMEHHE BBIOMpATh MOIXOMSIINA METON Ui PEUICHHs 3a/aud; TOHMMaHUe
3HaYMMOCTH MAaTE€MaTHKH B M3YYEHUHU IPHUPOJHBIX U OOLIECTBEHHBIX MPOIECCOB U
SBJICHWI; YMEHHUE paCIO3HaBaTh IPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMEHHE MNPUBOAUTH NPUMEPHl MATEMATUYECKHX OTKPBITMHA POCCUHCKOW M MHUPOBOH
MaTeMaTU4eCKON HayKn

M2- ymeTp omnepupoBaTh TMOHATUSAMHU: palMOHANbHAs (YyHKUHMSA, TOKa3aTelbHas
¢byHKkuus, creneHHas (QYHKUuUsS, Jorapudmudeckas (QyHKIUS, TPUTOHOMETPHUECKUE
¢byHKIMM, OoOpaTHble (YHKUIWU; yMEHHE CTPOUTh TpadUKU H3YYEHHBIX (QYHKIHH,
MCMOJIb30BATh TPaPUKH MPH U3YUYEHUH MTPOLECCOB M 3aBUCUMOCTEH, MPH PELLICHUH 3aj1a4
U3 JApYrux yuyeOHBIX MPEeIMETOB U 3a7lady M3 peaJlbHOM KU3HU; BhIpaxarb (opMyliaMu
3aBHCHUMOCTH MEKIYy BETUYMHAMU;

OK2,0K3
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9

VYeTHBI onpoc,
TectupoBanue,
MareMaTU4eCcKui
JIMKTaHT
NuauBunyanbHas
CaMOCTOSTEIbHAS
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- YMETb ONEPUPOBATH MOHATUSAMH: TOXKIIECTBO, TOXJIECTBEHHOE ITPeoOpa3oBaHue, pabora
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YPaBHEHHMM U HEPaBEHCTB, PaBHOCHIBHOCTD [IpencraBnenue
YpaBHEHU, HEPABEHCTB U CHUCTEM, pallMOHAIbHBIC, UPPALIMOHAIBHBIE, TTOKA3aTEbHEIE, pe3yabTaToOB
CTENEHHbIe, JorapudMuuecKkue, TPUTOHOMETPUUECKHE YpaBHEHUS, HEPaBEHCTBA U MPAKTHYECKUX
CHUCTEMBI; YMETh pEeIIaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MMOMOIIBIO PA3TUYHBIX pabot
MPUEMOB; pellaTh YpaBHEHHs, HEPABEHCTBA M CUCTEMBI C IapamMeTpoM; IPHUMEHSTH 3aiuTa TBOPUYECKHUX
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUs MaTeMaTUUYECKUX 3a/1a4 U 3a/1a4 U3 pabot
pas3IMYHBIX 00JIacTel HAyKH U PEAIbHON KU3HH; 3anura

- yMeTb CBOOOJHO ONEPUPOBATH TMOHATUSIMH: JBUKCHHUE, MapauIeIbHBINA WHIUBUTYAJIbHBIX
MEPEHOC, CUMMETpPUs Ha IUIOCKOCTH U B IMPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUeE MPOEKTOB
no100us, mo00HbIe (GUTYPBI; YMETh paclio3HaBaTh paBHBIC U MOAOOHbIE (PUTYPHI, B TOM Kontponbnas
quclie B MPUPOAE, MCKYCCTBE, ApXUTEKType; YMETh HCIOIb30BaTh I€OMETPUUYECKUE paboTta
OTHOIIEHUS, HAXOAUTh T€OMETPUUECKHUE BEIUUYMHBI (IUIMHA, YTOJI, TUIOIaAb, 00BEM) MpH Brinonnenue
pElIeHUH 3a]a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 pealbHON KU3HU 9K3aMEHAIIMOHHBIX

3a1aHUI
M3 - yMerp onepupoBaTb NOHSATHUSIMU: palUdOHalbHBIE, HppanuoHaibHble, | OK2,0K3 JIP4, JIP6 JIP3, | YcrHbli onpoc,
MOKa3arebHbIe, CTCNICHHBIC, JIorapu(MUYecKue, TpuroHomerpuueckue ypaBHenus u | OK4,0K5,0Ko6, JIP9 Tectuposanue,
HEPABEHCTBA, UX CUCTEMBI; OK7 MaremaTudeckui

- YMETh ONEPHUPOBATH TOHATHUSMHU: MHOTOTPAHHUK, CEYCHHE MHOTOIPDAHHUKA, JTUKTaHT
KyO, mMapamienenurnen, OpusMa, NOHpaMuaa, ¢GUrypa U TOBEPXHOCTh BpallICHUS, NunuBuayanbHas
HUJTUHIP, KOHYC, Imap, cdepa, cedeHus: (GUrypbl BpalleHUs, MIOCKOCTh, KaCAIOIIAsICs CaMOCTOSITeIIbHAS
chepbl, HUIUHApPA, KOHYycCa, IUIOMIA/b TMOBEPXHOCTH MHPAMUMABI, MPU3MBI, KOHYCAa, paboTta
UUATUHApPA, IUIOMAab cdepsl, 00beM Kyba, NPSIMOYTOJIBHOTO MapajuieNenuena, [IpencraBnenue
MUPaMHJIbI, TPU3MBI, IUJIUHAPA, KOHYCa, [apa; yMEeHHe n300pakaTb MHOTOTPAHHUKU H pEe3ynbTaTOB
MMOBEPXHOCTU BpAIICHUS, X CEYEHUSI OT PYKH, C MIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB MPAKTUYECKUX
U DJIEKTPOHHBIX CPEJICTB; YMETh Paclno3HaBaTb CUMMETPHUIO B IMPOCTPAHCTBE; YMETb pabor
pacro3HaBaTh MPaBHJIBHBIC MHOTOTPAHHHKY; 3ammura TBOPYECKUX

- YMETh ONEpUpOBaTh MOHATUSAMU: TMPSAMOYTOibHAsI CHUCTEMA KOOpJWHAT, pabor
KOOPJMHATHl TOYKH, BEKTOp, KOOPAWHATHI BEKTOpA, CKAIAPHOE MPOU3BEICHHUE, YTOJ 3amuTa
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEJIECHUE BEKTOpA HA YHUCIO; HAXOIUTh C WMHJIUBUTYAJIbHBIX
MTOMOIIIBI0 M3YYECHHBIX (POPMYJI KOOPIUHATHI CEPEIWHBI OTPE3Ka, PACCTOSIHHUE MEXIY MIPOEKTOB
JIBYMSI TOUKaMH Konrtponbnas
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paborta

Beinonnenune
9K3aMEHALMOHHBIX
3aJaHUuN
M4 - ymeTh onepupoBaTh MOHATUSMU: CIyYallHBIA OMBIT U CIy4aifHOEe cOObITHE, OK2,0K3 YeTHBI o1poc,
BEPOSITHOCTH CIIYYaifHOTO COOBITHS; YMETh BBIUMCIISATH BEPOSTHOCTH ¢ cnojb3oBanueM | OK4,0KS5,0K6, JIP4, JIP6 JIP3, | TectupoBanue,
rpadUYECKUX METO/I0B; IPUMEHSITH (DOPMYITBI CIIOXKCHUS 1 YMHOKCHHS BEPOSITHOCTEH, OK7 JIP9 MaremaTuueckui
KOMOMHATOpHbIE (PaKThI U (OPMYJIbI IPU PEIICHUH 3a/1a4; OLICHUBATh BEPOATHOCTH JTUKTaHT
pealIbHbIX COOBITHII; 3HAKOMCTBO CO CIIy4alHbIMU BEJIMYMHAMU; YMEHUE NPUBOJUTD WunuBuayanbHast
IIPUMEPHI POSBICHUS 3aKOHA OOJIBIINX YMCET B IPUPOJHBIX U OOIECTBEHHBIX CaMOCTOsITeNIbHAs
SIBJICHUSIX; pabora
- YMETh CBOOOJIHO OIIEPUPOBAThH MOHATHSMU: CTETIEHB C LIEJIbIM IT0Ka3aTeleM, [IpencraBnenue
KOpEHb HAaTypalbHON CTENEHU, CTENEHb C PALIMOHAIbHBIM I10KA3aTeNIEM, CTEIIEHb C pe3yJIbTaToB
JeWCTBUTENBHBIM (BELIECTBEHHBIM) IT0OKa3aTeNleM, JOrapu(M yucia, CHHYC, KOCUHYC U PaKTUYECKUX
TaHT'€HC [TPOU3BOJIBLHOIO YUCIIA; pabot
- YMETh CBOOOJIHO OIIEPUPOBAThH MOHATHIMU: IpaduK GyHKLINHU, 0OpaTHas 3amura TBOPUECKUX
GbyHKIMS, KOMITO3UIMSA (YHKINN, THHEHHAs GyHKINS, KBaApaTHIHast () yHKIIHS, pabor
cTeneHHast QyHKIMS ¢ 1eJIbIM TIoKa3aTeieM, TPUTOHOMETpUYecKre GyHKIUU, 0OpaTHbIE 3amura
TPUTOHOMETpHYECKHE (PYHKLNH, TOKa3aTelbHas U JJorapupmMuieckast yHKIIUH; YMETb VHAUBUIYaJIbHbBIX
CTPOUTH TpaduKH PyHKIHHA, BBITOIHATH IpeoOpa3zoBaHus TpapuKoB (HyHKIIMIA; IIPOEKTOB
- YMETb UCIIONIB30BaTh rpaUKu QYHKIUH sl U3y4EHUS POIIECCOB U KonTponbsHas
3aBUCUMOCTEH MU PeLIeHUHU 3a7a4 U3 IpYTUX YUeOHBIX IPEIMETOB U U3 PEATbHOM pabota
KHU3HU; BbIpaxaTb (pOopMyIamMH 3aBUCUMOCTU MEX]ly BETMUMHAMY; Boinonnenue
- cBOOOJTHO OTIEPHPOBATH MOHATUSAMM: YETHOCTh (DYHKLIUH, TEPUOAUYHOCTD 9K3aMEHAIIMOHHBIX
(GYHKIIMHM, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb (DYHKIIMH, IKCTPEMYM (PYHKIIHH, 3a1aHUI
HauOoJbIIIee M HAMMEHbIIIee 3HaUeHUs (PYHKIIMU HAa IPOMEXKYTKE; YMETh MPOBOAUTH
nccaenoBanue QyHKIINH,
- YMETh UCII0JIb30BaTh CBOIMCTBA U rpadpuku QyHKIHH 115 peleHus: ypaBHEHUH,
HEPaBEHCTB U 33]1a4 C IapaMeTpamMu; n300pakaTh Ha KOOPAUHATHOM MIOCKOCTH
MHO’KECTBA PELIEHUI YPABHEHHH, HEPABEHCTB U UX CUCTEM
MS5- ymeTb oneprupoBaTh MOHATHIMU: CpeHEE aprUPpMETHUECKOe, MeIaHa, HauOoJblIee JIP4, JIP6 JIP3,
U HaVMEHbIIEE 3HAUEHUs, pa3Max, AMCIEPCHs, CTaHAApTHOE OTKJIOHeHHe uuciaosoro | OK2,0K3 JIP9
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Habopa; yMeHue H3BJIeKaTb, MHTEPHpPETHpPOBaTh WHopManuio, mpencrasieHnyro B | OK4,0K5,0K6, YeTHBI o1poc,
TabJauIax, Ha quarpaMmmax, rpadukax, oTpakarollyto CBOMcTBa pealbHbIX IpoueccoB u | OK7 TectupoBanue,
SBJICHUIA; MPEICTABIATh MHPOPMALIUIO C MMOMOIIBIO TAOJIMI] U AUArpaMM; UCCIEeI0BaTh MatemaTuueckui
CTaTUCTHYECKHE [JaHHblE, B TOM YHUCIIE C INPUMEHEHHEM TIpapUuecKuX METOAO0B U JUKTaHT
AJIEKTPOHHBIX CPE/ICTB; WunuBuayanbHast
- YMETb OIEpPUPOBATH IMOHATUAMU: TOUYKA, NpsAMasi, IUIOCKOCTb, IMPOCTPAHCTBO, CaMOCTOSITENIbHAS
JBYTpaHHbIN yrod, CKpEILMBAIOIINECS IpsIMBIE, [apaJuIeIbHOCTD u pabota
NEPIEHIUKYIIAPHOCTD MPSAMBIX W IUIOCKOCTEHM, YroJl MEXIy HPSIMBIMH, YIOJI MEXAY [Tpencrasnenue
NpsIMOM M IUIOCKOCTBbIO, YTOJI MEXAY IUIOCKOCTSIMH, pPacCcTOSHUE OT TOYKHU JI0 pe3yJIbTaToB
IJIOCKOCTH, PACCTOSIHUE MEXKY NPSMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTIIMU; IIPAKTUYECKUX
- YMeTb MCII0JIb30BaTh INPU peLIeHWH 33/a4 HU3ydeHHble (QaKTbl U TeopeMbl pabot
IJIAaHMMETPUH; YMEHHE OLIeHUBAThb pa3Mepbl 00bEKTOB OKPYKAIOLIEero Mupa 3amuTa TBOPYECKHUX
pabor
3amura
VHAUBUYaJIbHbBIX
IIPOEKTOB
Kontponbnas
pabota
Brimonnenue
9K3aMEHALIMOHHBIX
3aJaHuN
M6 ymeTs onepupoBaTh MOHATUSAMU: NIPMOYTOJIbHASI cCUCTeMa KoopAuHar, koopauHaTtel | OK2,0K3 JIP4, JIP6 JIP3,
TOYKH, BEKTOp, KOOpAMHATBl BEKTOpa, CKaJsipHOEe mpousBedeHue, yroia wmexay | OK4,0KS5,0K6, JIP9 YcTHbIl onpoc,
BEKTOPAMHM, CyMMa BEKTOPOB, IPOU3BEJECHUE BEKTOPA HA YUCIIO; HAXOAUTH ¢ nomoluneto | OK7 TectupoBanue,
U3YYEHHBIX (OpPMYJI KOOPAMHATHI CEpPEAMHBI OTPE3Ka, PAcCTOSHUE MEXIY JBYMs MatemaTtuueckuit
TOYKaMH; JUKTaHT
-yMeTh BbIOMpaTh NOAXOIAMIMA M3YyYEHHBIH METOJ [UIsl pEeUIeHHs 3a/adH, NunuBuayanbHast
pacrio3HaBaTh MaTeMaTH4eckue (akThl U MaTEeMaTUYECKHE MOJENU B NPUPOAHBIX H CaMOCTOSITENIbHAS
OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH MPUMEPhl MaTeMaTHUYECKUX pabora
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU. IIpencrasinenue
- YMETh ONEPUPOBATh IMOHATUSMU: CIyYalHBIM ONBIT U ClIydallHOE COOBITHE, pe3yJIbTaToB
BEPOSITHOCTh CIIY4alfHOIO COOBITHSI; YMETh BBIYHUCISTH BEPOSITHOCTh C MCHOJIb30BAHUEM IPAKTUYECKHUX
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rpadMUecKuX METOJIOB; MPUMEHATH (HOPMYJIBI CIOKEHUS M YMHOXEHHUSI BEPOSTHOCTEH,
KOMOMHaTOpHble (akThl U (POpMysbl IPHU PEIICHWH 3a]lady; OLEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4YailHBIMH BEJIHMYMHAMH, YMEHHUE IMPHBOJHUTH
MpUMEphl TMPOSBICHUS] 3aKOHA OOJBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSAX

pabor

3amuTa TBOPYECKUX
pabor

3amura
WHUBUTYAJIbHBIX
IIPOEKTOB
Kontposnbnas
paborta
Brinosinenue
3K3aMEHALIMOHHBIX
3aJaHui

M7- ymeTh onepupoBaTh NOHATUAMU: (PYHKIMS, HETIpepbIBHAS (DYHKIMS, TPOU3BOIHAS,
IepBooOpa3Has, OINpENEICHHBbIH  MHTErpajg; yMEeTb  HAaXOOUThb  IIPOU3BOJIHBIC
JIEMEHTApHbIX (YHKIUI, MCIONB3Yysl CIpPAaBOYHbIE MaTepUalbl, HCCIENOBaTh B
OPOCTEHIIMX CilydasX (YHKIOMM HAa MOHOTOHHOCTb, HAaxXOIHWTh HAWMOOJBIINE U
HauMEHbLINE 3HaYCHUs (QYHKLUI; CTPOUTH I'pa)MKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM
anmapara MaTeMaTHUYeCKOI0 aHaJIW3a; IPUMEHATh IPOU3BOJHYIO IIPU PELLIEHUU 3aja4 Ha
IBW)KEHUE, pelaTh IPaKTUKO-OPUEHTUPOBAHHbIE 3a7auyd Ha HauOoJbpIIMe U
HauMEHbIINE 3HAYEHUS], Ha HAX0X/IEHNE IIyTH, CKOPOCTH U YCKOPEHMUS;

- yMEeTb ONEpUPOBaTh MOHATUSAMHU: JBWKEHHE B IPOCTPAHCTBE, MOJOOHBIE
¢burypsl B NpOCTPAHCTBE; HCIIOJIB30BaTh OTHOUIEHHE IUJIOLIAAECH IOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (GUTYp MPH PELICHUH 3a/1a4;

- YMETh BBIYMCIIATH NT€OMETPUUYECKUE BEIUUMHBI (IJIMHA, YroJ, IUIOIIab, 00bEM,
IUIOIIAb TOBEPXHOCTH), UCHIOJB3Ysl U3yUeHHBIE (POPMYIIBI U METOBI

OK2,0K3
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9

VYeTHBI o1poc,
TectupoBanue,
MareMaTu4eCcKui
JUKTaHT
NuauBunyanbHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX
pabort

3amura TBOPYECKUX
pabort

3ammura
WHIMBUIYaTHHBIX
MIPOEKTOB
KontponbHas
pabota
Bremonunenue
9K3aMCHALMOHHBIX

56




3aJITaHUN

IIpenmerHble:
II1 BmameHwe MeETOJAMM JOKA3aTeNbCTB, alropuTMamu pemeHus 3amad; ymenue | OK1,0K2,0K3
(GOopMyIIMpOBaTh ONPEIEICHUS, AKCHOMBI W TEOPEMBI, MPUMEHITh ux, HpoBoauth | OK4,0K5,0K6, JIP4, JIP6 JIP3,
JIOKA3aTeJIbHbIE PACCYKICHHS B XOJI€ PEIICHUS 3a/1a4 OK7 JIP9
12 ymeHnue omepupoBaTh MOHSATHSAMHU: CTENEHb 4ucna, jorapudm uumcna; ymenue | OK2,0K3
BBITIOJIHATh BBIUMCICHUE 3HAYEHUW W MpeoOpa3oBaHusi BbIpakeHuil co creneHsmu u | OK4,0K5,0K6,
norapudmMamu, IpeoOpa3oBaHus TPOOHO-PAIIOHABHBIX BBIPAKCHUN; OK7
I3 ymenue omnepupoBaTh  MOHATHSMHU:  pallMOHANIbHBIE,  HppanuoHaibHble, | OK1,0K2,0K3
MoKa3aTeJbHbIe, CTENEeHHbIE, JorapupMuUecKue, Tpuronomerpudeckue ypasHenus u | OK4,0K5,0K6, JIP4, JIP6 JIP3,
HEPaBEHCTBA, UX CHUCTEMBI; OK7 JIP9
I14 ymenwue onepupoBaTh MOHATHIMHU: (YHKINS, HETIpEpbIBHAS (yHKIMs, mpousBoanas, | OK2,0K3
nepBooOpazHas, ONpPENENICHHbI HMHTerpajl; yMeHue HaxoauTh mnpousBoaHbie | OK4,0K5,0K6,
AJIEMEHTapHbIX (YHKIUH, HCIOJB3YyS CIPaBOYHbIE MaTepuaibl; wucciengosarb B | OK7,
OpOCTEHIIMX cilyyasX (YHKIMM HAa MOHOTOHHOCTb, HAXOJIUTh HaWOOJIbIINE WU
HAaMMEHBIINE 3HAYCHHUS (PYHKIUI; CTPOUTH TpadMKi MHOTOUWIEHOB C HMCIIOJIb30BaHHEM
annapara MaTeMaTHYeCKOro aHaiu3a; MPUMEHATh IPOU3BOHYIO IIPU PELLICHUH 3a]a4 Ha
JIBUKEHME;, pellaTh IPaKTUKO-OPUEHTHPOBAHHBbIE 33Jauyd Ha HauOoiblue W
HAauMEHBIINE 3HAYEHUS], HA HAXO0XKACHNUE TyTU, CKOPOCTH U YCKOPEHMUS;
IIS ymeHue omepupoBaTh MOHATUSAMU: palUoOHaiNbHAs QyHKuMs, noka3arenbHas | OK4,0KS5,0K6,
¢byHKuus, cTeneHHas (yHKuus, Jorapudmuyeckas QyHkius, Tpuronomerpuueckue | OK7,0K9
¢byHKIMK, OoOpaTHble (YHKIUU; yYMEHHE CTPOUTh TpadUKU H3YYEHHBIX (QYHKIMH,
MCMOJIb30BaTh Tpa(UKH MPU U3YUYEHUH MTPOLIECCOB U 3aBUCUMOCTEH, PU PELIeHNH 3a1a4
U3 JApYrux yuyeOHBIX MPEIMETOB U 3a7ad M3 peaJlbHOM KU3HU; BhIpaxkaTb (opMyliaMu
3aBUCHUMOCTH MEKIYy BEJIUYHHAMU;
I16 ymenue pemaTh TEKCTOBBIE 3a]]a4ul Pa3HbIX TUIOB (B TOM YHCIe Ha IpoleHTsl, nonu | OK2,0K3 JIP4, JIP6 JIP3,
U 4YacTH, Ha JBUKEHUE, paboTy, CTOMMOCTh TOBApOB M YCIyr, Haioru, 3amgauu u3 | OK4,0K5,0K6, JIP9
o0jacTy ymnpaBieHHUs JIMYHBIMU U CEMEHHBIMU (DMHAHCAMU); COCTaBIATH BbIpakeHus, | OK7
YPaBHEHUs1, HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33Ja4H, UCCIIEI0BATh MOJyYEHHOE
pellieHre U OLEHUBATh NPaBIoNoJ00HOCTh PE3yIbTaTOB;
I17 ymenue omnepupoBaTh NOHITHSIMH: CpeaHee apudmernueckoe, Meauana, | OK2,0K3 JIP4, JIP6 JIP3,

YeTHBI onpoc,
TectupoBanue,
MareMaTH4eCKHU
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEIbHAS
pabora
IIpencraBnenne
pe3yIbTaToOB
MPaAKTUYECKUX
pabor

3anura TBOPYECKUX
pabor

3ammra
WHIUBUTYAJIbHBIX
MIPOEKTOB
Kontponbnas
pabota
Bremonuenue
9K3aMCHAIIMOHHBIX
3aJaHuN
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HauOOJbIIee W HAMMEHBIIIEE 3HAYCHUS, pa3Max, JUCIEPCUS, CTAaHIAPTHOE OTKIOHCHHE
YUCIOBOrO  Habopa; yMEHHE  U3BJIEKaTb, HWHTEPIPETHPOBATh  HHGMOPMALHNIO,
MPEJICTABICHHYI0 B TaOlWIaX, Ha AMarpaMMax, rpadukax, OTpa)karollyl0 CBOWCTBA
peaNIbHBIX MPOIIECCOB M SABIICHUHN; MPEACTABIATh UHPOPMAIMIO C TIOMOIIBIO TAaOJIUIl U
JUarpaMM; HCCIEOBAaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHUCIE C HNPUMEHEHUEM
rpadUyeCcKuX METO/IOB U DJIEKTPOHHBIX CPEJICTB;

OK4,0K5,0Ké6,
OK7

JIP9

II8 ymenue omepupoBaTh MOHATUAMHU: CIYYalHBIM ONBIT W CIy4ailHOE COOBITHE,
BEPOSATHOCTb  CIy4alHOTO  COOBITHS;  YMEHHME  BBIYMCIATH  BEPOSATHOCTh €
UCTOJNB30BAaHUEM TpaUUYEeCKUX METOJOB; MPHUMEHATh (OPMYIBI CIIOKEHHUS U
YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOPHbIE (QakThl U (HOPMYJIbl MIPU PEIICHUU 3a]ad;
OLICHUBATh BEPOSATHOCTH pEalbHBIX COOBITHMH; 3HAKOMCTBO CO  CIIy49aifHBIMHU
BEIMYMHAMHU; YMEHUE NPUBOAUTH IPUMEPHI NPOSABICHUS 3aKOHA OOJNBLIMX YHCET B
IIPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

OK2,0K3,
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9

I19 ymeHue omnepupoBaTh NOHATUSMHU: TOYKA, HpPsSIMasi, IJIOCKOCTb, MPOCTPAHCTBO,
JBYTPaHHBIN yroil, CKpeLIUBaIOIINEC IPsIMBIE, [apajuIeIbHOCTh u
NEPIEHIUKYISIPHOCTD TPSAMBIX U IIOCKOCTEM, Yrojl MEXKIy HIPSIMBIMHM, YrOJl MEXKIY
IPSAMOM M IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTAMM, pAacCTOSTHUE OT TOYKH J0
IIJIOCKOCTH, PACCTOSTHUE MEXKAY IPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHHE
WCIIOJIb30BaTh MpPH PEUIEHUH 3a/ad HM3yuyeHHble (AaKThl U TEOpPEMBbl IJIAHUMETPUU;
YMEHHE OIIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

OK4,0K5,0Ké6,
OK7,
,OK2,0K3,

JIP4, JIP6 JIP3,
JIP9

I110 ymenue onepupoBaTh NOHATUSMH: MHOTOTPAaHHUK, CEYEHHE MHOT'OIpaHHMKa, KyO,
napajulefienunesa, npusma, nupamuaa, Gurypa U MOBEPXHOCTb BpAIICHUS, LUIMHID,
KOHYC, Imap, cdepa, cedeHus (GUrypbl BpalleHHs, IUIOCKOCTb, Kacaromascs cQepsl,
LHUJIUHAPA, KOHYCA, IUIOMA[b IMOBEPXHOCTH INHUPAMUJbI, IPU3MBI, KOHYCA, LWJIMHJIPA,
wiomaab cdeprel, 00beM Kyba, NPSIMOYrOJIBHOIO Napajiesienunena, MTHpaMHIbL,
NpU3MBl, LMJIMHApPA, KOHYyca, IIapa; YyMeHUWe H300pakaTh MHOTOTPaHHUKU U
IIOBEPXHOCTU BpALICHUS, UX CEYEHUS OT PYKH, C IIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB
1 JJIEKTPOHHBIX CPEACTB; YMEHHE PAacCIO3HAaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh MPABUIbHBIE MHOTOIPAHHUKU;

OK1,0K2,0K3
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9

I111 ymenue onepupoBaTh NOHATUAMU: ABM)KEHUE B MPOCTPAHCTBE, M0/I00HbBIE (DUTYPBI
B IIPOCTPAHCTBE; HCIOJIBb30BaTh OTHOLIEHHME IUIONIAJ el MoBepXHOCTel M 00BEMOB

OK1,0K2,0K3
OK4,0K5,0K6,

JIP4, JIP6 JIP3,
JIP9
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1oJTIOOHBIX (PUTYp IIPH pEeLICHUHN 3a7ad; OK7

I112 ymeHue BBIUMCIATH T€OMETPUYECKHE BEIWYMHBI (IJIMHA, yroii, Iomanas, oobeMm, | OK1,0K2,0K3

TUTIOIIAb TIOBEPXHOCTH), UCIIOJIB3Ys N3YUYEeHHBIC ()OPMYIIBI U METOIBI; OK4,0K35,0Ké6, JIP4, JIP6 JIP3,

OK7 JIP9

113 yMenue omnepupoBaTh NOHATUSIMHU: TMPSAMOYrojibHas cucrtema koopaunHat, | OK2,0K3

KOOpJAMHATBhl TOYKH, BEKTOP, KOOPAMHATBHI BEKTOpa, cKajsipHoe mnpousBeaeHue, yroi | OK4,0KS5,0K6, JIP4, JIP6 JIP3,

MEXK]1y BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEACHHE BeKTOopa Ha uucio; HaxoauTh ¢ | OK7, OKlI JIP9

MOMOIIIBI0 M3YYEHHBIX (POPMYNT KOOPAMHATBHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXKIY

JIByMsI TOUKaMH;

I114 ymenue BbIOMpaTh NOAXOIAIIMM HM3yYEHHBIM MeTon Juid pewmeHus 3anadu, | OK2,0K3 JIP4, JIP6 JIP3,

pacrmo3HaBaTh MareMaTudeckue (akThl W MaTemaTuueckue mojenu B npupoinsix u | OK4,0K5,0K6, JIP9

OOIIIECTBEHHBIX SBJICHHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH MpUMepsl Matematndeckux | OK7

OTKPBITUNA POCCUIICKON M MUPOBON MAaT€MaTUYECKOW HAYKH.

II15 ymenue onepupoBaTh MOHATUSIMU: ONpEIEICHUE, akcuoMma, TeopeMa, cieacrtsue, | OK4,0KS5,0K6, JIP4, JIP6 JIP3,

CBOWCTBO, TIPHW3HAK, JOKAa3aTeIbCTBO, pPaBHOCWIbHBIC (opmynupoBku; ymenue | OK7 JIP9

dbopMynupoBaTh 00paTHOE U MPOTHBOIIOIOKHOE YTBEPKIEHUE, TPUBOAUTH TPUMEPHI U

KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTH4YeCKOM MHIYKIUH; I[POBOJUTH

JIOKa3aTelIbHble PpAcCY)XJECHHUs TMpU pEUIeHUWH 3a7a4d, OLEHHUBATh JIOTHUYECKYIO

IIPaBUJILHOCTh PACCYXKACHUN

I116) ymenue onepupoBaTh MOHSATHSAMH: MHOXECTBO, MOJIMHOKecTBO, omnepanuu | OK4,0K5,0K6, JIP4, JIP6 JIP3, | YcrtHbll onpoc,

HaJ MHO)XECTBAMHU; YMEHHE HCII0JIb30BaTh TEOPETHUKO-MHOXKECTBEHHbIN ammapar st | OK7 JIP9 TectupoBanue,

OMMCaHUsl pPEalbHBIX IMPOLIECCOB M SIBJIEHUW WU MPU PEUICHUHU 3a/ady, B TOM YHUCIE U3 Maremaruueckuit

IPYTUX YYEOHBIX TIPEIMETOB; JTUKTaHT
NunuBunyanbHas
CaMOCTOSITeNIbHAs
pabota

I117 ymenue omepupoBaTh HMOHATHSAMM: Tpad, CBA3HBIM rpad, aepeso, nuki, rpap Ha | OK4,0K5,0K6, JIP4, JIP6 JIP3,

IUIOCKOCTH; yMEHHME 3ajJaBaTh U OINHUCHIBaTh TIpadbl pa3nuuHbiMu  crnocobamu; | OK7 JIP9

HUCIIOJIB30BaTh l"pa(bLI IIpy pCHICHUU 3a1a4;
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I118 ymenue cBOOOMHO OINEpPHPOBATH MOHATHUSAMHU: COUYeTaHWe, NepecraHoBka, uncio | OK4,0K5,0K6, JIP4, JIP6 JIP3,
COYCTAaHMWM, YHUCIO TepecTaHoBOK; OwmHOM HproroHa; ymenue npumensaTh | OK7 JIP9
KOMOWHATOPHBIE (DaKThI U PACCYXKICHUS JUISI PEIICHHS 3aa4;

I119 ymenue ornepupoBaTh NOHATHUSIMU: HAaTypajdbHOE YMCIIO, 1Iejoe uucio, octatok no | OK1,0K2,0K3 JIP4, JIP6 JIP3,
MOAYJIIO, palMOHAIBHOE YKCIIO, UPPALMOHAIBLHOE YHCIIO, MHOXECTBa HarypaibHbix, | OK4,0K5,0K6, JIP9
LEJIbIX, PalMOHAIBHBIX, JCUCTBUTEIBHBIX YHCETI; YMEHHE HCIONb30BaTh mpusHaku | OK7

JEIMMOCTH, HAUMEHBIIMK OOIIUI JIeTUTENlh U HaMEHbIIee 00IIee KpaTHOE, alTOPUTM

EBknmma mpu pemeHnuu 3a/1a4y; 3HaKOMCTBO € Pa3JIMYHBIMH ITO3UITMOHHBIMUA CHCTEMaMHU

CUHMCJICHUS,

120 ymenuwe cBOOOJHO ONEPUPOBATH TOHATHUSAMHU: CTEIEHb C IeNbIM Tokazarenem, | OK2,0K3 JIP4, JIP6 JIP3,
KOpEHb HaTypaJIbHOW CTENEHHU, CTENEHb C pallMOHAIbHBIM IOKa3areneM, creneHb ¢ | OK4,0KS5,0K6, JIP9
JCHCTBUTENLHBIM (BEIICCTBEHHBIM) MTOKA3aTeeM, Jlorapudm ducia, cuHyc, kocunyc u | OK7

TaHT€HC TPOU3BOJIBHOTO YUCIIA;

I121 ymenue onepupoBaTh MOHATHSIMH: TOXKIECTBO, TOXAECTBEHHOE INpeobpasosanue, | OK1,0K2,0K3

ypaBHEHUE, HEPaBEHCTBO, CHUCTEMa YpPaBHEHMM M HEpaBeHCTB, paBHOCWIbHOCTH | OK4,0KS5,0K6,

YpaBHEHUH, HEPABEHCTB M CUCTEM, pallOHaJbHbIE, UppallMOHaIbHbIE, TOKa3aTesnbHble, | OK7

CTENEHHbIE, JIOrapu(pMHUUECKHE, TPUTOHOMETPUYECKUE YPABHEHHUS, HEPaBEHCTBA U
CUCTEMBbI; YMEHHE pEelIaTh YPABHEHMsI, HEPABEHCTBA U CUCTEMBI C TOMOUIBIO Pa3IMUHbIX
IIPUEMOB; pEIIaTh YPABHEHMs, HEPABEHCTBA M CUCTEMBI C IapamMeTpOM; IPUMEHATH
YpaBHEHHUsI, HEPaBEHCTBA, UX CUCTEMBI JUIsl PELICHUS] MaTEMaTUYECKUX 3ajad U 3ajad U3
pa3nuyHbIX 001aCTe HAYKH U peallbHOW XKHU3HH;
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122 ymenue CBOOOJHO ONEPUPOBATh MOHATUSAMHU: Tpapuk QGYHKUUH, OOpaTHas
byHKIM, KoMIo3umus (YHKIHWH, JWHEHHas (YHKIUSA, KBagpatudHas QyHKIUS,
cTerneHHast PyHKLUS C LEbIM T0Ka3aTeiaeM, TPUTOHOMETpHUYECKUe (PYyHKIINU, 00OpaTHbIC
TPUTrOHOMETpHUUYECKUE (PYHKIMH, TOKa3aTeabHasl U Jorapupmuueckas GyHKIUN; yMEHHUE
CTpouTh Tpaduky (PyHKIHIA, BBITOTHATH IPeoOpa3zoBanus rpaguKoB (HyHKIIHIA;

YMEHHE HCIOJIb30BaTh TIpauku (QYHKIUH 11 M3Y4eHUs MPOLECCOB U
3aBUCUMOCTEH TpPU PELICHUH 3a/a4 M3 APYruX Yy4eOHBIX NMPEAMETOB M M3 peajbHOMN
KHM3HH; BBIPAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUNHAMU;

yMEHHE CBOOOHO OTEPHPOBATH MOHATHIMHU: Y€THOCTh (DYHKIIMH, TEPHOAUIHOCTD
(GyHKLINH, OTPaHUYEHHOCTh (DYHKLUU, MOHOTOHHOCTb (DYHKIIUH, KCTPEMYM (YHKIHH,
HanOoJpIlIee U HaUMEHbIIEe 3HAYCHUS (PYHKIIMH HAa MPOMEXKYTKE; YMEHHE MPOBOJNUTH
uccieioBaHue QyHKINH;

YMEHHUE UCITOJIB30BaTh CBOMCTBA U rpaduku (YHKUIUI Al pelIeHUs YpaBHEHUH,
HEpaBEHCTB W 3aJad C [apaMerpaMu; H300paxkaTb Ha KOOPAMHATHON IJIOCKOCTU
MHOKECTBA PEIICHUN YPAaBHEHU, HEPABEHCTB U UX CUCTEM;

OK1,0K2,0K3
OK4,0K5,0Ke,
OK7

JIP4, JIP6 JIP3,
JIP9

123  ymenue  cBOOOIHO  oOmepupoBaTb  MOHATUAMU:  IOCJIEIOBATENBHOCTb,
apudmeTnyeckas mporpeccusi, reoMeTpuyeckas mporpeccusi, 0ECKOHEUHO yObIBarOIIas
reOMETPHUYECKasl NIPOrpeccus; YMEHHE 3aJaBaTh IOCIEN0BAaTENbHOCTH, B TOM YHUCIE C
MTOMOUIBIO0 PEKYPPEHTHBIX (HOPMYII;

OK1,0K2,0K3
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9

1124 ymenue onepupoBaTh MOHATUSAMU: HEMPEPHIBHOCTh (PYHKIIMHU, ACUMITOTHI rpaduka
(GyHKIMM, TepBas U BTOpas MPOU3BOJAHAS (DYHKLUHU, TEOMETPUUYECKUN U (U3NUYECKUI
CMBICIT TIPOU3BOAHOM, TMepBOOOpa3Has, OINpPENCIIEHHBIH HMHTErpaj; yMEHUE HaXOAUTh
acCUMNTOTHl Tpapuka (QYHKIMH; YMEHHUE BBIYUCIATH IPOU3BOAHBIE  CYMMBI,
MIPOU3BEACHNUS, YACTHOTO U KOMITO3UIINH (DYHKIIM, HAXOIUTh YpaBHEHHE KacaTeIbHON K
rpaduky GyHKIUY;

YMEHHE UCMOJIb30BaTh MPOU3BOAHYIO JJIS HUCCIEAOBaHUS (QYHKUUH, A7
HAaXOXJCHUS HaWJIydlllero pelleHus B MPUKIAAHBIX, B TOM YHCIE COLMAILHO-
HSKOHOMHYECKUX W (PU3MUECKUX 3ajauax, A ONpeAeNIeHUS CKOPOCTH M YCKOPEHHS;
HaXOJUTh IUIOMIAAU U O0BEeMBbI (UIYyp C MOMOIIBIO MHTETpajia; MPUBOJIUTH MPUMEPHI
MaTEeMaTHYeCKOro MOJICIMPOBAHUS C MOMOIIBIO JH(epeHInaNbHbIX YpaBHEHUH;

OK2,0K3
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9

YeTHBI o1poc,
TectupoBanue,
MareMaTu4eCKui
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPaAKTUYECKHUX
pabor
KonTposnbnas
pabora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJIaHUN
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125 ymenuwe omnepupoBaTh MOHATHUSMHU: KOMIUIEKCHOE YHUCJIO, COIPSKEHHBIE
KOMIUIEKCHBIE 4HCa, MOAYJIb W apryMEHT KOMIUIEKCHOTO uwucia, (opma 3amucu
KOMIUIEKCHBIX YHCeNl (TeoOMEeTpUuecKasi, TPUTOHOMETpUYECKas U alreOpaunyeckas);
YMETb MPOU3BOAUTH apuUPMETHUUECKUE ACUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU; TPUBOIUTH
MIPUMEPHI UCIIOIH30BAHNS KOMIUIEKCHBIX YHCEIT,

OK1,0K2,0K3
OK4,0K5,0Ke,
OK7

JIP4, JIP6 JIP3,
JIP9

I126 ymenue cBoOOHO ONEPUPOBATH MOHATUAMU: Cpe/iHee apudMeTnieckoe, MeuaHa,
HanOoJIbIIee U HAUMEHBIIIEE 3HA4YCHHA, pasMax, AUCICPCUS, CTAHAAPTHOC OTKJIIOHCHHC
IUIs OIIMCAHMsI YUCIIOBBIX JAaHHBIX; YMEHHUE MCCIEA0BATh CTATUCTUYECKNE JaHHbIE, B TOM
qHcie ¢ MPUMEHEHHEM TpaHuuecKuX METOIOB M DJIEKTPOHHBIX CPEACTB; rpaduvecKu
UCCIIeIoBaTh COBMECTHbIE HAOJIOJEHHUS C IIOMOIIBIO JMAarpaMM pacCeMBaHUs U
JIMHEWHOMN PETrpeccuu;

OK1,0K2,0K3
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9

127 ymeHue HaXOAWTh BEPOSTHOCTH COOBITHMH C HWCHOJB30BAHUEM TpaduyecKux
METO/IOB; HPUMEHSTHh Ul peleHus 3agad  (opMysbl CIOKEHUS M YMHOXKEHUS
BEPOSTHOCTEH, (hOpMYITy MOJHON BeposiTHOCTH, (popmyny bepHymm, koMOMHATOPHEIC
(baxThl U (HOpMyJIbl; OLIEHUBATH BEPOSITHOCTU PEATIbHBIX COOBITHI; YMEHHE ONEPUPOBATH
MOHATUSAMM: ClIy4aiiHas BEIWYMHA, PACIPEICICHUE BEPOSITHOCTEH, MAaTEMAaTHYECKOE
OXKUJIaHUE, JUCIEPCUS W CTAaHIAPTHOE OTKJIOHEHHWE CIy4YailHOW BEJWYHMHBI, (YHKIUU
pacmpenesneHdss W IUIOTHOCTHM PAaBHOMEPHOIO, ITOKA3aTEJbHOIO U HOPMAaJIbHOIO
pacupeneneHnid; yMEHHE HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEACICHUN IS
peleHusl 3aja4; 3HAKOMCTBO C TMOHATHAMHU: 3aKOH OOJBIIMX YHUCET, METOJbI
BBIOOPOYHBIX HCCIIEJJOBAHUM; yMEHHE MPHUBOJIUTH MPUMEPHl MPOSBICHHUS 3aKOHA
OOJIBIIIMX YHCEJ B IPUPOAHBIX M OOLIIECTBEHHBIX SBJICHMSIX;

OK1,0K2,0K3
OK4,0K5,0Ke,
OK7

JIP4, JIP6 JIP3,
JIP9

I128 ymenue cBOOOIHO OMEPUPOBATh MOHATHAMM: TOYKA, HpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHM YyroJl, IBYIPaHHBIM YTroJI, TPEXT'PAaHHBIA Yrodi,
MIEPECEKAIOIINECS, TapajuUIe]IbHbIE M CKPEIIMBAIOIIUECS IPSMBIC, MapauIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTD IPSAMBIX H HHOCKOCTGI\/'I, yroja MExay MNpAMBIMHU, YIoJl MEXOY
IpsIMOM M IUIOCKOCTBIO, YroOJI MEXAY IUIOCKOCTSMM; YMEHHUE HCIIOIb30BaTh IIPU
pe€ICHUU 3a1a4 H3Y4YCHHBIC (baKTI)I U TCOPEMbI IINTAHUMCETPHUU, YMCHHC OILCHUBATH
pasMepel OOBEKTOB B OKPY)KAIOLIEM MHUpPE; YMEHHE OINEepUpOBaTh IMOHATHIMU:
MHOI'OrpaHHUK, CCUCHHUC MHOI'OI'paHHHKA, HpaBI/IJ'II)HHﬁ MHOI'OrpaHHUK, IIpU3Ma,
nupamMua, Gurypa u NoBepXHOCTh BpallleH!s], IWIMHIP, KOHYC, map, chepa, pa3BepTka

OK2,0K3
OK4,0K5,0Ké6,
OK7

JIP4, JIP6 JIP3,
JIP9
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IIOBEPXHOCTU, CEUEHUS KOHYyca M LMIMHApA, MapajjIebHbIE OCH WJIM OCHOBaHUIO,
CeueHMe Iapa, IJIOCKOCTb, Kacaromascs chepbl, LWIMHIPA, KOHYCa; YMEHHE CTPOUTh
CeUCHHE MHOTOTPaHHMKA, H300pa)kaTb MHOTOTPAHHUKH, (QUTYphl M TOBEPXHOCTH
BpAIllCHUSA, UX CEUEHUS, B TOM YHUCJIE C IMOMOLIBIO JJIEKTPOHHBIX CPEICTB; YMEHHE
IPUMEHSATh CBOMCTBA T'E€OMETPUYECKUX (UTYp, CAMOCTOSTENHHO (OPMYIHPOBATH
OIpENIeJIEHUs] U3ydaeMbIX (Uryp, BBIIBUIaTh TUIOTE3bl O CBOWCTBAX M IPHU3HAKAX
reOMEeTpHUECKUX (uUryp, OOOCHOBBIBATH WIJIM ONPOBEPraTh MX; yYMEHHE IPOBOAUTH
kinaccupukanuoo (GUryp 10O pasMyHbIM IPU3HAKaM, BBINOJHATE HEOOXOIUMbIE
JIOTIOJIHUTEJbHBIE TTOCTPOEHUS;

I129 ymenue cBOOOIHO ONEpUpPOBATH MOHATUSAMU: IUIOMAAL Gurypel, oosem durypsl, | OK2,0K3 JIP4, JIP6 JIP3,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOYKH JO IJIOCKOCTH, paccrosinue Mexay npsmeimu, | OK4,0K5,0K6, JIP9
paccTosiHue MeXay IIIOCKOCTSAMHU, TUIoHIab cdepsl, miomaas nosepxHoctu nupamuasl, | OK7, OK1

NpU3MbI, KOHYyca, IWIHHIpPA, O00beM Ky0a, MNPSAMOYTOJIBHOTO IapauieyieuIie/a,

MUPAMHUJIbI, IPU3MBI, IMIIMHIPA, KOHYCA, [1apa; YMEHUE HAaXOJUTh OTHOIIEHHE 00bEMOB

noJJI0OOHBIX QUTYp;

1130 ymeHue cBOOOAHO ONMEPUPOBATH MOHITHIMH: JIBIKEHUE, MapayuienbHbiii nepenoc, | OK1,0K2,0K3 JIP4, JIP6 JIP3,
CUMMETpHSI Ha IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, mpeobpazomanue mnomodus, | OK4,0K5,0K6, JIP9
mo100HbIe GUTYPHI; YMEHHE PaciOo3HaBaTh paBHbIE U MOJO0HBIE (pUrypsl, B ToM uncie B | OK7

MpUPOJIE, HCKYCCTBE, apPXHUTEKTYype; YMEHHE HCIOJIb30BaTh TE€OMETPUUECKHUE

OTHOIICHHUS, HAXOAUTh TEOMETPHUECKHUE BETUUYHHBI (JTMHA, YTOJI, TUIOMIa/lb, 00BEM) MPU

pelIeHn  3a71a4 U3 JPYruX y4eOHbIX MPEIMETOB U U3 PEATbHON KU3HH;

I131 ymenue cBoOOIHO onepupoBaTh MOHATUAMU: MPSIMOYrojbHas cuctema koopauHat, | OK2,0K3 JIP4, JIP6 JIP3,
BEKTOP, KOOpJAMHATBl TOYKH, KOOPIMHATBI BEKTOpa, cymMMa BEKTOpoB, npoussencHue | OK4,0K5,0K6, JIP9
BEKTOpa Ha YHCJIO, pa3lIoKeHHE BeKTopa mo 0asucy, ckaiasipHoe mnpoussenenue, | OK7,0K1

BCKTOPHOC IMPOU3BCACHUC, YI'OJI MCKAY BCKTOPpAMH; YMCHHEC HCIIOJIL30BATH BCKTOpHHﬁ
n KOOp)II/IHaTHBIﬁ MCTOJ IJIA PCIICHHA FrCOMETPHUICCKUX 3aJad U 3a1a4 APYyrux y‘-Ie6HBIX
NpeaAMCETOB; OIICPUPOBATH NOHATUAMU: MaTpHUILld 2x2um3x 3, OIPEACIIUTECIIb MaTPULbI,
FeOMeTpI/I'-IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA,
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