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1. TIOACHUMTEJIBHAJS 3AIINCKA
MaremaTHnka

1.1. OOmas xapakTepucTHKA IPOrpaMMbl y4eOHOI0 nmpeaMera

Martematuka - ONOpPHBIN MPEAMET ISl U3yYEHUs! CMEXHBIX JUCHUUIUIMH, YTO JiesiaeT 0a30ByIo
MaTeMaTHUYECKYIO MMOATOTOBKY HEOOXOIUMOH.

[TpakTHyeckasi MOJE3HOCTh MAaTeMaTUKH OOYCJIOBJIEHA HAJIMYHMEM IMPOCTPAHCTBEHHBIX (OpM,
KOJINYECTBEHHBIX OTHOILIEHHUH, HIKOHOMHMYECKHX pPACUYeTOB; HEOOXOAMMOCTBIO MaTeMaTHYECKUX
3HaHUH B TOHMMAaHUU IIPUHLUIIOB YCTPOMCTBA U UCIIOJIb30BaHUsl COBPEMEHHON TEXHUKH, BOCIIPUATHUS
W HHTEpIpETaIs pa3HOOOpa3HOW CONMAIBLHON, IKOHOMHYECKOW WH(OOpPMAIUU; MNPaKTHUYECKUX
npruEMOB T€OMETPHUECKUX U3MEPEHUH U TOCTPOCHUM, YTeHUS MH(POPMALIUH, TPEICTABICHHOHN B BUJIE
Ta0IHIl, TMarpamMm u rpa)uKoB.

[IpuxiagHas 3HAYUMOCTH MaT€MaTHKH OOYCJIOBJIEHAa TEM, 4YTO €€ NPEAMETOM SIBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpbl Hallero Mupa: MPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHBIE
OTHOILIEHHS, (DYHKIIMOHAJIBHBIE 3aBUCUMOCTH M KAaTErOPUU HEOIPENeIEHHOCTH, OT IMPOCTEHIINX,
YCBaMBaEMbIX B HETOCPEICTBEHHOM OIBITE, 10 TOCTATOYHO CIOKHBIX, HEOOXOAUMBIX ISl pa3BUTHUS
Hay4yHBIX M TEXHOJIOIMUYECKUX HAEH. be3 KOHKpPETHBIX MAaTeMaTH4eCKUX 3HAHUM 3aTpyIHEHO
MOHMMAaHWUE TPUHIUIIOB YCTPONCTBA M HCIOJB30BaHUSA COBPEMEHHON TEXHHUKH, BOCIPHUSTHE U
UHTEpIpeTanys pa3sHOOOPa3HOH COIMAIbHOM, SKOHOMUYECKOH, IOJMTHYECKOW WH(pOpMaInY,
ManodpdekTuBHA ~ TOBCEAHEBHAs  MpaKTHYECKas  JeATeIbHOCTh. Bo  MHormx  cdepax
npo¢eCCHOHATBLHOM 1eSTENFHOCTH TPEOYIOTCS YMEHUS BBITIOIHITH PACUEThI, COCTABIATH aITOPUTMBI,
IPUMEHSTH (OPMYJIbL, TPOBOAUTH T€OMETPUUYECKUE U3MEPEHHSI M TOCTPOCHUS, YUTATh, 00pabaThIBaTh,
UHTEPIPETHPOBATH U MPEACTABIATH HHPOPMALIMIO B BUJE TaOJIUI, TUarpaMM U TpauKoB, TOHUMATh
BEPOSITHOCTHBIN XapaKTeP CIyIalHBIX COOBITHIA.

OO0yudenue MmaTeMaTHKE AaET BO3MOXKHOCTh Pa3BUBATh Y 00YyUaIOMIUXCS TOYHYIO, PAllMOHATBHYIO
U MH(QOPMATUBHYIO peyb, YMEHHE OTOMpaTh Haubosiee MOAXOASIINE SI3bIKOBbIE, CUMBOJIMYECKUE,
rpaduvecKre CpeICTBa IS BBIPAKCHUS CY>KACHUN M HATJISAHOTO UX MPEICTaBICHUS.

Heo0xoauMbpIM KOMIIOHEHTOM 00111el KYJIbTYphl B COBPEMEHHOM TOJIKOBAaHUU SIBJISIETCS ol1iee
3HAKOMCTBO C METOJaMHU IO3HAHUSA AECUCTBUTEIBHOCTHU, INPEACTABIECHUE O IMPEAMETE U METOlE
MaTeMaTUKH, €r0 OTIUYMSIX OT METOJOB €CTECTBEHHBIX M I'yMaHHUTapHBIX HayK, 00 OCOOEHHOCTAX
IPUMEHEHHUS MaTeMaTUKU JJI pPELIEHUS Hay4yHbIX M MPHUKIAAHBIX 3a1ad. Maremaruueckoe
00pa3zoBaHNe BHOCUT CBOW BKJIaJ B (hOPMHUPOBAHKE OOIIEH KYJIbTYPhl YEJIIOBEKA.

W3ydenne MaTeMaTHKH CHOCOOCTBYET 3CTETHMUECKOMY BOCHHTAHHUIO 4YEJIOBEKa, MOHUMAHUIO
KpacoTbl M WU3AIIECTBA MAaTEeMAaTUYECKUX PACCYKICHHUH, BOCIPHUSATHIO T'€OMETpUUYECKUX (GopM,
YCBOEHHUIO UJIEU CUMMETPHH.

OCHOBHBIMU JIUHUSIMU COAECPKAHUS MATEMATHKH YIJIy0JJ€HHOT0 yPpoBHS sBisitorcs: "Hucna u
Beruncnenus", "Anredpa" ("Anrebpanueckue BolpakeHus", "YpaBHeHus u HepaBeHcTBa"), "Hauana
MateMarndeckoro anammsa", "I'eomerpus” ("I'eomerpudeckue purypsl u ux cpoiicra", "M3mepenne
reoMerpuueckux BenuuuH"), "BeposTHocTe M cratuctuka'. JlaHHBIE JIMHUM Pa3BUBAIOTCSA
napajulesbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJTHAKO HE HE3aBHCHMO OJHA OT
Jpyroii, a B TECHOM KOHTaKTe€ W B3auMojaeHCTBHHM. Kpome 3TOro, mx OOBEOUHSET JOTHYECKas
COCTaBJISIONIAs, TPATUIIMOHHO MpPHCYIIas MaTeMaTWKe U IMPOHU3BIBAIOIIAs BCE MaTeMaTHYEeCKHE
Kypcel u coaepxkarenbuble auHMA. CdopmynupoBanHoe Bo PI'OC COO tpebGoBanue "ymeHue
ONEpUpPOBaTh TOHATUSMU: OIpPEIEICHHE, aKCHOMa, TeopeMa, CJeJICTBUE, CBOWCTBO, IPHU3HAK,
JI0Ka3aTelbCTBO, PAaBHOCUJIbHBIE  (OPMYIHPOBKH, yMeHHEe (OpMyJIHpoBaTh OOpaTHOE U
IIPOTUBOINOJIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, UCIOIB30BAaTh METO]
MaTeMaTUYeCKONM MHIYKIUH, IPOBOAMTH JOKa3aTEJIbHbIE pACCY)KIEHUS IpU pELIeHUH 3ajad,
OLICHMBATh JIOTUYECKYIO MPAaBUIBLHOCTh PAaCCYXJIEHUN" OTHOCHUTCA KO BCEM Y4YeOHBIM KypcaM, a
(opMHpOBaHUE JTOTUYECKUX YMEHHUH pacrpeiensieTcsi o0 BCeM rojiaM o0yueHHs Ha YPOBHE CPEHETO
o01ero o0pa3oBaHUsI.



B cootBercTBUn ¢ ®I'OC COO MaremaTuka SBISETCS 0053aT€ILHBIM MIPEIMETOM Ha JaHHOM
ypoBHe oOpa3oBaHus. Hacrosmiell mporpamMmoil mo MaTeMaTHKE INpEIyCMaTpPHUBAETCS H3Y4YECHUE
yaeOHoro mpenmera "Maremarnka' B pamkax TpEX ydeOHBIX KypcoB: "AnreOpa W Hauaia
Matemaruueckoro ananuza', '"I'eomerpus", "BepostHocTe u crarucruka'. dopmupoBaHUE
JIOTUYECKUX YMEHUH OCYIIECTBIIAETCS HA YPOBHE CPETHET0 00111ero 00pa3oBaHus, a 3JIEMEHTbI JIOTUKU
BKJTIOYAIOTCS B COACP)KaHUE BCEX HA3BAHHBIX BBIIIE yUCOHBIX KYpPCOB.

1.2. MecTro mnpeaMera B CTPYKTYpe OCHOBHOI mpogeccMOHAIBLHOI 00pa3oBaTebHOI
NPorpaMmbi:

PaGouass  mporpamma  ydeOHOTO  TpeAMeTa  SBIACTCS  OOs3aTEIBHOM  YacThIO
00111€00pa30BaTENILHOTO IMKJIA OCHOBHOH MpO(eCCHOHATBLHONW 00pa30BaTENIbHOM MPOrpaMMBbl IO
crenanbHOCTH 38.02.01 DKOHOMHKA U OYXTaNTEPCKUM y4eT (110 OTpacisim).

[Iporpamma yuebHOro mpeamera coctasieHa B coorBerctBun ¢ @I'OC COO u ®OII COO B
YacTU OINpENeNIeHUsl CoAepX aHusd U TpeOOBAHUHN K pe3yibTaTaM €ro OCBOCHMs, a TaKXKe Ha OCHOBE
XapaKTEPUCTHKHN TUIAHUPYEMBIX DPE3YJIbTAaTOB JYXOBHO-HPAaBCTBEHHOI'O pa3BUTHUS, BOCIUTAHHUS U
couuanu3anuu oOy4yaroIIMXcsl, NMPEACTaBIEHHOW B (QenepaabHOM IporpaMMe BOCHUTAHUSA U B
COOTBETCTBUH € (POPMHUPYEMBIMU JTMYHOCTHBIMH pe3yiibTaTaMu padoueii [IporpaMmbl BociUTaHUS 1O
CHELHUATbHOCTH.

[Ipenmer BxomuT B oOs3arenbHylo npeamerHyio obnacte ®PI'OC COO «Marematuka u
nH(popMaTHKay U U3ydaeTCs Ha YIIIYOJICHHOM YPOBHE.

1.3. Hean usyyeHusi yueOHOro npeamera

Lenp ocBoenuss mnpenmera «MaTtematuka» (Bkmouas Kypebl "Anrebpa u  Hayana
MaTeMarudeckoro ananuza', "I'eomerpus", "BeposSTHOCTh M CTaTHCTHKA'") OCBOCHUE 00YJIarOIITUMUCS
COJIepKaHUs MIPEeaMeTa U JOCTHKEHHE PEe3yIbTaTOB €€ M3YUYCHUsI B COOTBETCTBUU C TPEOOBAHUSIMHU
dI'OC COO c yuerom npodeccuonansuoi HanpasieHHocTrn @I'OC CIIO:

o (opMHpOBaHUE IIEHTPAIbHBIX MAaTEMATUYECKUX MOHATHH (4MCII0, BEIIMYMHA, T€OMETpUUYECKast
¢urypa, mnepeMeHHas, BEpPOATHOCTh, (YHKIMs), OOECHEeUUBAIOMIUX MPEEMCTBEHHOCTh H
NEePCIEKTUBHOCTh MaTEMATUYECKOI0 00pa30BaHMsl 00yUYaIOINXCS;

o NOJBE/ICHNE OO0Y4YaroUIMXCsi Ha JOCTYIHOM I HUX YPOBHE K OCO3HaHMIO B3aMMOCBSI3U
MaTeMaTHKHd M OKPYXKAIOIIEro MHpa, MOHMMAaHUE MAaTeMaTHKH KaK YacTH OoOmei KyIbTypsl
YeJI0BEUYECTBA;

o pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH O00ydYaroluxcs, MO3HAaBaTEIbHOU
AKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUH, KPUTUYHOCTM MBIIUICHUS, HMHTEpEcCa K H3YYEHHIO
MaTeMaTHKH;

o (dopmupoBaHne (YHKIMOHATIBHONH MaTeMaTHYECKOW TI'paMOTHOCTH: YMEHHs paclo3HaBaTh
MaTeMaTHYECKUE ACTIEKThl B PEAIbHBIX JKU3HEHHBIX CUTYallUSAX M MPU U3YUYEHUH APYTUX YUeOHBIX
IPEIMETOB, TPOSIBICHUS 3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (OpMyJIHMpOBaTh HX Ha S3bIKe
MaTeMaTUKd M CO3/1aBaTb MAaTEMAaTUYECKHUE MOJENIH, MPUMEHATh OCBOCHHBIM MaTeMaTU4eCKUI
anmapar Juisl pelleHUs NPaKTUKO-OPUEHTHPOBAHHBIX 3ajjad, HHTEPIPETHPOBAaTh U OLIEHUBATbH
IIOJIyYEHHBIE PE3YJIbTATHI.

o yMemb COCMAasAms NIAH, AN20PUMMmM peuleHus 3a0aqu, bloupams cnocob peuleHus: ¢ yuemom
UMEIOWUXCS pecypco8 U COOCMBEHHBIX B03MONCHOCMEU U KOPPEKMUPO8Ams ¢ YYemom HOBOU
ungopmayuu;

o 61a0emsv HAGLIKAMU NO3HABAMENbHOU pe@reKcuu KaK OCO3ZHAHU COo8epulaembvlx Oeucmeutl u
MBICTUMENbHBIX NPOYECCO8, UX Pe3yIbmamos;, 61adems cnocodamu CamonpoepKu, CamoKOHmMpos
npoyecca u pe3yibmama pewenus Mamemamuieckou 3a0avu;

o npeosudems mMpyOHOCMU, KOMOpble MO2YM GO3HUKHYMb NpU peueHuu 3a0ayu, 6HOCUMDb
KOPPEeKmMugul 8 0esmenbHOCHb Ha OCHO8E HOBbIX 0OCMOAMENbCMS, OAHHbIX, HAUOEHHBIX OUUOOK,



o oyeHusamv  COOmMGemcmeue  pe3yibmama  yeiu U - YCIo8UsSM, Mepy  COOCMBEHHOL
CAMOCMOAMENLHOCMU, 3aMPYOHeHUs, Oeuyumol, OWUOKU, NPUOOPEMeHHbIll ONblm, O00BLACHAMb
APUYUHBL QOCTUNCEHUS UTU HE OOCMUNCEHUSL Pe3YIbmamos 0esimeibHOCU.

1.4. Ilnanupyemble pe3yJbTaThl OCBOCHUS TN CHUIINHbI:

B pamkax mporpaMMmbl y4eOHOTO mpeaMeTa OOy4YaroIIMMHUCS OCBAaWBAIOTCS JIMYHOCTHBIC,
MeTanpeMETHbBIE U TPEeIMETHBIC pPe3ylbTaThl B cOOTBeTcTBHH ¢ TpeboBanusmMu PI'OC cpemHero
obmero o6pazoBanus: muuHOCTHBIC (JI), MeTanpeameTHbie (M), mpeaMeTHBIC 711 6a30BOTO YPOBHS
(ID), u yenyonennoeo yposus (I1y).

JINMYHOCTHBIE PE3YJIBTATDI
rpakIaHCKOe BOCIIMTAHNE:
JI1 - chopMHPOBAHHOCTH TPAKIAHCKON MO3UIINH 00YUYaIOMIErocss Kak akTUBHOT'O M OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IEeCTBa;
JI2 - oco3HaHNe CBOMX KOHCTUTYIIMOHHBIX MTPAB U 00513aHHOCTEH, yBa)KEHHE 3aKOHA U MPABOTIOPS/IKA;

JI3 - mnpuHATHE TPAOUIUOHHBIX HAI[MOHAJIBHBIX, OOIIEYETOBEUECKHX TYMAaHUCTUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;
JI4 - TOTOBHOCTH MPOTHUBOCTOSITH UACOJOTHMHM HKCTPEMHU3Ma, HaIMOHalIN3Ma, KceHohoouu,

JUCKPUMHHAIIUY TI0 COLMATbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAJIBLHBIM IIPU3HAKAM;
JI5 - roTOBHOCTH BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpecax TpaKIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABIIEHUH B IIKOJIE U JETCKO-IOHOIIECKUX OPTaHU3aLUsIX;
JI6 - ymeHue B3auMOIECTBOBATh C COLIMAIbHBIMA MHCTUTYTaMU B COOTBETCTBHH C UX (QYHKIUSMU U
Ha3HAUYCHHEM;
JI7 - rOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JESATEILHOCTH;

NaTPHOTHYECKOE BOCIIUTAHME:
JI8 - chopMHPOBAHHOCTH POCCHICKON TPAKIAHCKOW HMICHTUYHOCTH, MATPHOTH3MA, YBAKCHHUS K
CBOEMY HapoJy, 4yBCTBA OTBETCTBEHHOCTHU nepen PoauHol, ropaoctu 3a cBOi kpaii, cBoro Poauny,
CBOH SI3BIK U KYJIBTYPY, IPOIIJIOE U HACTOSALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccnu;
JI9 - 1EeHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, MCTOPUYECKOMY M MPUPOJHOMY
HACJIEIUIO, MAMATHUKAaM, O0€BBIM MOJIBUTaM U TPYAOBBIM JOCTHKEHHUSIM HapoJa, TPAIUIUSIM HAPOI0B
Poccun; noctmxenusim Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;
JI10 - uaeitnast yOeXI€HHOCTh, TOTOBHOCTD K CITy)KeHHIO OTEUECTBY M €r0 3allUTe, OTBETCTBEHHOCTh
3a ero cyan0y;

JAYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

JI11 - oco3HaHMe NyXOBHBIX IIEHHOCTEW pOCCUICKOTO HAPOa;
JI12 - chopMHUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO MTOBEICHHUS;
JI13 - crmocoOHOCTh OLIEHWBATH CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
JI14 - oco3HaHME TUYHOTO BKJIa/Ia B TOCTPOCHUE YCTONYHUBOTO OYAYIIETO;
JI15 - OTBETCTBEHHOE OTHOIIEHHE K CBOMUM POJUTENSM U (WUJIM) APYTUM WIEHAM CEMbHU, CO3JaHUI0
CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHSTHS LIEHHOCTEN CEMEUHOM KU3HU B COOTBETCTBUU C TPATULIUAMHU
HapoaoB Poccuu;

ICTeTHYECKOe BOCIMTAHME:
JI16 - scTeTnuyeckoe OTHOILIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, Hay4HOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;
JI17 - cnocoOHOCTh BOCIPUHUMATh Pa3IUYHbIE BUJIbI UCKYCCTBA, TPAJAUIIMHU U TBOPUYECTBO CBOETO U
JIPYTUX HapOJOB, OUIYIIATh SMOIIMOHAIIBHOE BO3/IEUCTBUE UCKYCCTBA;
JI18 - yOexIeHHOCTb B 3HAUYMMOCTH JJISl JIMYHOCTH M OOIIECTBA OTEYECTBEHHOTO W MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUECTBA;
JI19 - roTOBHOCTH K CaMOBBIPAKEHHUIO B PAa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHE MPOSIBIISTh KaueCTBA
TBOPYECKOM JIMYHOCTH;



¢puznyeckoe BocnuTaHHe, (POPMHUPOBAHHE KYJIbTYPbl 310POBbS M 3MOLHOHAJIBHOIO
Os1aromosy4usi:
J120 - chopMupOBaHHOCTH 3I0POBOTO U OE30MACHOTO 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO;
JI21 - moTpebHOCTh B (PU3NYECKOM COBEPIIICHCTBOBAHWH, 3aHATHUSX CIIOPTHBHO-03I0POBUTEIHHOM
JeSATETbHOCTBIO;
JI22 - akTUBHOE HETIPUSATHE BPEAHBIX MPUBBIUEK U UHBIX (OPM NMPUUMHEHUS Bpeaa (GU3NUecKoMy U
IICUXUUYECKOMY 3/I0POBBIO;
TPYA0BOE BOCIIUTAHME:
JI23 - rOTOBHOCTH K TPYIY, OCO3HAHHE IICHHOCTU MacTEPCTBA, TPYAOII00uE;
JI24 - TOTOBHOCTh K AKTUBHOW JESITEIBHOCTH TEXHOJOTMYECKOW M COIMAIbHOW HAIpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATH, INIAHUPOBATH U CAMOCTOSITEIBHO BBITIOTHSITH TAKYIO ACSITEILHOCTD;
JI25 - wmaTepec Kk pasznuyHbIM cdepam npodecCHOHATBLHON ACSITEIBHOCTH, YMEHHUE COBEPIIAThH
OCO3HAHHEIN BBIOOp OymyIieii npodeccuu U peaTn30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,
JI26 - TOTOBHOCTH M CIIOCOOHOCTH K 0OPa30BaHMUIO M CAMOOOPA30BAHUIO HA MPOTSKECHUHU BCEH KU3HU,
IKOJI0THYECKOe BOCIINTAHHE:
JI27 - chopMuUpPOBaHHOCTh OSKOJOTHYECKONW KYJIbTYPhl, TOHMMAaHUE BIMSHHUS COLUAIBHO-
HKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MTPUPOTHON U COLIMATIBHON CpeJibl, OCO3HAHUE ITI00aTbHOTO
XapakTepa dKOJIOTUYECKUX MPOOIIeM;
JI28 - nmnaHMpOBaHUE U OCYILIECTBICHUE JEHCTBUI B OKPY)KAIOIEH Cpele Ha OCHOBE 3HAHUS Liesel
YCTOMUYMBOIO pPa3BUTHUS YEJIIOBEUECTBA;
JI29 - akTHBHOE HENpUsATHE NEHCTBUN, IPUHOCSIIMX BPEJ OKPYXKAIOIIEH Cpese;
JI30 - ymeHue nporHo3upoBaTh HEOIArOMPUATHBIE SKOJOTHUYECKHE TTOCTIEACTBUS MPEIIPUHUMAEMBbIX
JIEHCTBUM, IPEJOTBPALLATD UX;
JI31 - pacumpeHue onpiTa IeITeNbHOCTH SKOJIOTMYECKONM HAPaBIEHHOCTH;
HEHHOCTH HAYYHOI0 MO3HAHUS:
JI32 - chopMuUpOBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH ¥ OOILIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha TUAJIOTE KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MECTa B MOJMKYJIBTYPHOM MHDE;
JI33 - coBeplIEHCTBOBAaHUE SI3BIKOBOM M YMTATENbCKOW KYyJIbTYpbl KaK CpEICTBAa B3aUMOJEHCTBUS
MEXIY JI0JIbMH U IIO3HAHUS MUDAa;
JI34 - oco3HaHuE LIEHHOCTH HAYyYHOM JEATEebHOCTHU, TOTOBHOCTH OCYILECTBIATH MPOCKTHYIO U
HCCJIEI0BATENBCKYIO IESITENbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jjornyeckue aeicTBuA:
M1 - camocrosTensHO (GOPMYIUPOBATh M aKTyadU3UpPOBATh MPOOIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;
M2 - ycTaHaBIMBaTh CYNIECTBEHHBIM MPHU3HAK WU OCHOBAHWS JUISl CPABHEHHsI, KIACCH(PHUKAIUU U
00001IEeHNS;
M3 - onpenenATh Lenu AeSTENbHOCTH, 3a/1aBaTh NapaMETPhbl U KPUTEPUH UX JOCTHKECHHUS;
M4 - BBISIBIIATH 3aKOHOMEPHOCTHU U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;
MS - BHOCUTBH KOPPEKTHUBHI B JEATEIBHOCTD, OIIEHUBATH COOTBETCTBHUE PE3YJITATOB LESIM, OLIEHUBATD
PUCKHU MOCIECTBUIN AEATETbHOCTH;
M6 - pa3BUBaTh KPEATHBHOE MBIIUICHUE MTPH PEIICHUN KU3HEHHBIX TPOOIIEM;

Ba3oBble ucciaenoBarejahLCcKue AeiicTBUA:
M7 - BnajeTh HaBBIKAMU Y4eOHO-UCCIIEOBATENLCKOW W TPOEKTHOW JEATEIBHOCTH, HaBBIKAMU
paspenieHus npooiem;
MS - crmocoOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IMOMCKY METOJIOB PEHICHHS MPAKTUIECKUX
3a/a4, MPUMEHEHUIO PA3JIMYHBIX METO0B MTO3HAHUS,



M9 - oBnameHue BHIAMHU JAEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpEeTaluwu,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YY€OHBIX CHTYAIUSX, B TOM YHCIIC MPU CO3aHUU
y4€OHBIX U COIUAIbHBIX TPOEKTOB;
MI10 - hopMupoBaHHE HAYYHOTO THIA MBIIICHUS, BJIaICHUE HAYYHOU TEPMUHOIOTHEH, KITFOYEBBIMU
HNOHITUSIMA U METOJIaMU;
MI11 - craButh U (GOpPMYIHPOBaTH COOCTBEHHBIC 3aJaud B 00pa30BATENbHON MEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;
M12 - BBIABISTH NPUYUHHO-CIIEACTBEHHBIE CBSI3U U AKTYaJIU3UPOBATh 3a/1a4y, BBIABUTATh TUIIOTE3Y €€
pelIeHns, HaXOIUTh apryMEHTHI JJI J1I0Ka3aTeIbCTBA CBOMX YTBEP)KICHHI, 3a7aBaTh mapaMeTpbl U
KPUTEPUU PEILICHHUS;
M13 - aHanu3upoBaTh MOJIYYECHHBIE B XO/I€ PEIICHUS 3a/1a4ll Pe3yNbTaThl, KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;
M14 - naBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETCHHBIN OIIBIT;
MI5 - pa3pabaThiBaTh IJIaH pEHICHHs MPOOIEMBI C YUETOM aHAIN3a WMEIOIIUXCS MAaTepPHANIbHBIX U
HeMaTepualbHBIX PECYpPCOB;
M16 - ocymecTBIATH IieJICHANpPaBICHHBI TOUCK IepeHOca CPEICTB M CIIOCOOOB JCHUCTBUS B
poeCCHOHABHYIO CPENY;
M17 - yMeTh IepeHOCUTh 3HAHUS B IO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH JKU3HEIEATEIIbHOCTH;
MI18 - yMeTh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;
M19 - BbIABUTaTH HOBBIE UJIEU, TTPEAJIaraTh OPUTHHAIBHBIE TOAXObI U PEIICHHUS;
M20 - ctaBuTh IpoOIEMBI U 337]a4H, JOTYCKAIONINE ATbTEPHATUBHBIC PEIICHUS;
Padorta ¢ undopmanmeii:
M21 - BnazeTs HaBbIKaMU MOJIy4YeHUsI HHPOPMALIMK U3 UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISAThH MOUCK, aHATHN3, CHCTEMATH3AINIO U HHTEPIPETAIIMI0 HHPOPMAIIMH PA3IUYHBIX BUJIOB
1 (opM TpeICTaBIICHNUS,
M22 - co3maBaTh TEKCTHI B Pa3IUYHBIX opMaTax ¢ y4eTOM Ha3HaueHUs MHPOpPMAINH U €€ IeNeBOn
ayJIUTOPUH, BEIOUPAst ONTUMAIBHYIO (POPMY MPEACTABICHUS M BU3yaln3aluu (Mpe3eHTaIus, Ta0IuIla,
CXEMa U JApyTue);
M23 - oneHHMBaTh JOCTOBEPHOCTH, JETUTUMHOCTh HH(OpPMAIUH, €€ COOTBETCTBHE IPAaBOBHIM U
MOPAJIbHO-3TUYECKUM HOpMaM;
M?24 - ucnonp30BaTh CpencTBa HHPOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHH MPH PEIICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPraHM3AIMOHHBIX 3a7ad C COOMoJeHHEeM TpeOoBaHUI
SPrOHOMHUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, PECYpCOCOEPEKEHUS, TPABOBBIX U ITHUECKUX HOPM,
HOpPM UH(POPMAIMOHHON 0€30MaCHOCTH;
M25 - BnaieTh HaBbIKAMU PACTIO3HABAHUS U 3aIIUTHI HHGOPMAIKU, HTHPOPMAITMOHHON 0€30MacHOCTH
JUYHOCTH.
KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS
Oo0menue:
M26 - ocymiecTBIsATh KOMMYHHKAITUU BO BCEX cepax KU3HH;
M27 - pacnio3HaBaTh HeBepOAITbHBIE CPEICTBA OOIICHMS, TOHMMATh 3HAYEHHUE COIMATBHBIX 3HAKOB,
pacrno3HaBaTh NPEANOChUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL,
M28 - BnajeTh pazTUYHBIMH CIIOCOOAMU OOIICHHS W B3aMMOJCHCTBUS; apryMEHTHUPOBAHHO BECTHU
JTUAJIOT, YMETh CMAT4aTh KOH(MIMKTHBIE CUTYaIUU;
M29 - pa3zBepHyYTO U JOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;
CoBMecTHasi 1eAITEJbLHOCTD:
M30 - moHUMAaTh B UCIIOJIL30BATh MPEUMYIIIECTBA KOMAaHHOW U MHAMBHIYAIbHON paOOTHI,
M31 - BbIOMpaTh TEMAaTUKy W METOJBI COBMECTHBIX JACHCTBUH C YYETOM OOIIUX HHTEPECOB, H
BO3MOKHOCTEH Ka)KJI0T0 4ieHa KOJUIEKTUBA;
M32 - npuHUMAaTh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBAThH JAEHCTBUS
M0 €€ JOCTHXKEHUIO: COCTaBIIATh IIaH ACHCTBUM, paclpeiesiiTh POJIU C YYETOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOM pabOTHI;



M33 - oneHUBaTh KA4ECTBO CBOETO BKJIa/a W KAKJIOTO YYaCTHHKA KOMAHJbI B OOIIUI pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;
M34 - mpennaraTh HOBBIE TNPOEKTHI, OLIEHWBATh HJAEU C IO3ULMWUA HOBHU3HBL, OPUTMHAJILHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;
M35 - KOOpIMHUPOBAaTH M BBHINOJHATH PAa0OTy B YCIOBHUSX pEANbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
M36 - ocymiecTBIsATh MO3UTUBHOE CTPATETUUYECKOE TIOBEJICHUE B PA3IMUHBIX CUTYAIUSIX, IPOSBISATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATUBHBIM.
PeryasiTuBHbI€ YHUBeEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranmu3anmus:
M37 - caMOCTOATENBHO OCYIIECTBISATH IO3HABATENbHYIO JEATEIbHOCTh, BBISBIATH NPOOJIEMBI,
CTaBUTH U (HOpMyIHpOBaTH COOCTBEHHBIC 3aJa4u B 00pa30BATEIBHON NEATEIHHOCTH U KU3HEHHBIX
CUTYaIUsX;
M38 - caMOCTOSITENIbHO COCTaBISITh IJIAH PEHICHHUS MPOOJIEMbI C yY4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;
M39 - naBaTh OLIEHKY HOBBIM CUTYaLUsIM;
M40 - pacmpsATh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MTPEATIOYTECHU;
M41 - nenatb OCO3HAHHBIN BBIOOP, ApTYMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;
M42 - onieHMBaTh TPUOOPETECHHBIN OIIBIT;
M43 - cnocoOcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIMPOKOW IPYIULUU B pa3HBIX 00JACTIX
3HAHWH, TOCTOSTHHO TMOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHB;
CaMOKOHTPOJIb:
M44 - naBaThb OLIEHKY HOBBIM CHTYal[UsiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLEHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;
M45 - BnageTh HaBBIKAMH TO3HABATEJIbHON pedIEKCHH KaK OCO3HAHUS COBEPINAEMBIX JACHCTBUN H
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHMUI;
M46 - ncrionb30BaTh MpUeMbl pedIeKCUU AJI OLICHKU CUTYaIllH, BHIOOpa BEPHOTO PEIICHMUS;
M47 - ymeTh OLICHUBATh PUCKUA U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIXKCHHIO;
IMOIUOHAJLHBIA HHTEJJIEKT, NpeanoJaraomuii cGopMupoOBAHHOCTD:
M48 — camoco3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHHMMATh CBOE SMOIIMOHATBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM YMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ceOe;
M49 — camoperynupoBaHusl, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTD 3a
CBOE TMOBEJCHHE, CIOCOOHOCTh AAANTHUPOBATHCS K SMOIMOHAJIBHBIM H3MEHEHUSM U TMPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;
M350 - BHyTpeHHEN MOTHBALIMH, BKJITIOYAOIIEH CTPEMIICHHUE K JJOCTUKEHHUIO LIEJIH U YCIIEXY, ONTUMU3M,
WHULIMATUBHOCTb, YMEHUE JACHCTBOBAThH, UCXO/I U3 CBOMX BO3MOKHOCTEH;
M51 - sMmmarum, BKJIIOYAIOMIEH CIIOCOOHOCTh TOHWUMATh SMOIMOHAIBHOE COCTOSHUE IPYTHX,
YUUTHIBATh €0 IIPU OCYIIECTBICHHH KOMMYHUKAIIUU, CIIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHHUIO;
M50 - couuanbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTpauBaTh OTHOILICHHS C APYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3peniatb KOH(IUKTHI,
IIpunsiTue cedst M APyrux:
MS53 - npuHUMaTh ce0sl, MTOHUMAasi CBOM HEJJOCTATKH U JOCTOUHCTBA;
M54 - npuHUMAaTh MOTUBBI U APTYMEHTBI IPYTUX JIFOJEH MPU aHAJIU3€ PE3YJIbTATOB ESITEILHOCTH;
M55 - npu3HaBaTh CBOE MPaBO U MPaBO APYTHX HA OIIUOKY;
MS56 - pa3BuBaTh CHOCOOHOCTH BUJETH MUP C IMO3HIUH JAPYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpeaMeTHEBIE pE3YIbTATHI IO YUSOHOMY npeaMery "MaTtemaTuka" (BKaro4as Kypchl "Anredpa u
Havaya MaTeMaTnueckoro ananmsa', "I'eomerpus', "BepostHOCTE U cTatucTUKA") (0a30BLII YPOBEHD)
TpeOOBaHMS K MPEAMETHBIM pe3yIbTaTaM OCBOCHUS 0a30BOT0 Kypca MaTEMATHKH JIOJDKHBI OTPaXKaTh:

I[11 - BpageHwe MeTOJaMM JIOKA3aTENbCTB, QITOPUTMaMHU pEIICHHS 3aJady; yMEHHUE




dbopMynupoBaTh OIpeneeHHs,, aKCHOMbl U TEOPEMbI, TPUMEHATh HX, MPOBOIUTH JOKa3aTelIbHbIE
paccyXIeHHs B XOJIe PEeLICHHS 3aa4;

[12 - ymeHnue onepupoBaTh NOHIATUAMU: CTEIIEHb YHCIA, Jorapudm duciaa; yMEeHUE BHIIOIHATh
BBIUMCIICHHE 3HAUYEHUH U TMpeoOpa3oBaHUs BBIPAKEHMH CO CTEMEHAMU U Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-PANMOHAIILHBIX BBIPAKEHUH;

I13 - ymeHue omnepupoBaTh MOHATHAMU: PALUOHANbHBIC, UPPALMOHAIbHbIE, TIOKAa3aTelIbHbIE,
CTeNeHHbIE, Torapu(PMUUEecKre, TPUTOHOMETPUYECKHE YPaBHEHUS 1 HEPABEHCTBA, UX CHCTEMBI;

[14 - ymeHue omepupoBaTh MOHATHSIMH: (DYHKIHS, HETpepbiBHAs (YHKIUS, MPOU3BOIHASA,
nepBooOpa3Has, ONpeIeICHHbIN HHTETPall; yMEHHE HAXOAUTh IPOU3BOJIHBIC 3JIEMEHTAPHBIX (QDYHKIUH,
UCTIONIB3YSl  CIIPAaBOYHBIC MaTepuaibl; WCCIEAOBATh B MPOCTEUIINX CIydasx (QYHKIHH Ha
MOHOTOHHOCTb, HaXOJUTh HaWOOJbIIME M HaWMEHbIINE 3HAYeHUS (PYHKIMA; CTPOUTH Trpaduku
MHOTOWJICHOB C HCHOJBb30BAHUEM allllapaTa MaTeMaTHYEeCKOTO aHAINM3a; MPUMEHSTh MPOU3BOJIHYIO
IIPU pELIeHUU 33/a4 Ha ABWKCHUE; peliaTh MPaKTUKO-OPUEHTHUPOBAHHBIC 337aul Ha HauOOJIbIINE U
HaMMEHBIINE 3HAYEeHUs, Ha HAXOXKACHUE ITYTH, CKOPOCTH M YCKOPEHHUS;

I15 - ymeHnue omepupoBaTh MOHATHAMH: palMOHajbHas (QYHKIMS, MOKa3zaTenbHas (QyHKUUSA,
crerieHHast (QyHKOUs, jorapugmuyeckas (QYHKIUS, TPUTOHOMETpUYECcKHe (YHKIHMH, OOpaTHbIE
GYHKIIMHA, YMEHUE CTPOUTH TpadUKU M3yYEHHBIX (YHKIIUN, UCIIOIL30BaTh TpadUKU MPU U3yUECHUU
IPOIIECCOB M 3aBUCHUMOCTEH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX IPEAMETOB U 33/1a4 U3 PEaTbHOM
YKU3HU; BBIpaXKaTh GOpMyJIaMHu 3aBUCUMOCTH MEX1y BEIMYUHAMU;

I16 - ymeHue pemaTb TEKCTOBBIC 33[aud pPa3HBIX THUIOB (B TOM YHCJE HA MPOLEHTHI, JOIH U
4yacTH, Ha JIB)KEHUE, paboTy, CTOUMOCTh TOBapOB U YCIIYT, HAJIOTH, 3a/1a4il U3 00JIaCTH yIpaBlIeHUs
JUYHBIMH U CEeMEHHBIMH (PUHAHCAMH); COCTABJISATH BBIPAKCHHS, YPABHEHHS, HEPaBEHCTBA M WX
CUCTEMBI 10 YCIIOBUIO 33JauH, UCCIIEI0BATh MOJYYEHHOE PELIeHUE U OLEHUBATh MPaBA0N0100HOCTb
pe3yabTaToB,;

[17 - ymenue omnepupoBaTh MOHATUSAMU: cpeAHee apudmeTnyeckoe, MeanaHa, HauOoblIee U
HaMMEHbIIIee 3HAYCHUs, pa3Max, AUCIEPCHUsi, CTaHJapTHOE OTKJIIOHEHHE YMCIIOBOrO Habopa; yMeHHe
U3BJIEKAaTh, MHTEPIPETUPOBATh HH(OPMALMIO, TPEICTABICHHYI0 B TallHIaxX, Ha JAUarpaMMax,
rpadukax, OTpaXarollylo CBOMCTBA peallbHBIX MPOIIECCOB M SBJICHUHN; MPEACTABIATh HH(POPMAIUIO C
MOMOIIbIO TAOJUI] ¥ IUAarpaMM; UCCIIeI0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKUX METOJIOB U SJIEKTPOHHBIX CPEJICTB;

[18 - ymenue onepupoBaTh MOHATUSIMH: CIyYalHBIN ONBIT U CIy4allHOE COOBITHE, BEPOATHOCTH
CJIy4aifHOTO COOBITHSI; YMEHUE BBIYHCIATH BEPOSTHOCTH C UCIOJIb30BAHUEM I'pa)UUeCKUX METOJIOB;
MPUMEHATH (OPMYJIIBI CIIOKECHHUS M YMHOKCHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThl U (hOPMYITBI
IpU PELICHUM 3aJ]la4; OLCHUBATh BEPOSTHOCTH PEAbHBIX COOBITHI; 3HAKOMCTBO CO CIyYaiHBIMH
BEJIMYMHAMU; YMEHHE MPUBOIUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YUCEN B MPHUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

I19 - ymenue onepupoBath NOHATHSIMH: TOUKA, IPSIMasi, TNIOCKOCTh, TPOCTPAHCTBO, IBYTPAHHBIN
yToJl, CKPEIIMBAIOIINECS TPSAMbIE, MAPAJUICIBHOCTD U NMEPIEHANKYISIPHOCTh NMPSMBIX U IJIOCKOCTEH,
YroJI MeXKAY MPSIMBIMH, YTOJI MEKIY NMPSMOM U MIIOCKOCTHIO, YTOJ MEX/Y TUIOCKOCTSIMH, PACCTOSIHUE
OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE MEXIY MPSAMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMH; YMEHHE
MCIIOJIb30BATh MPH PEIICHUH 3a/1a4 U3yuYeHHbIe (PAKThl U TEOPEMBI INIAHUMETPUHN; YMEHHE OLIEHUBATh
pa3mepbl 00BEKTOB OKPYKAIOILIETO MUPA;

I110 - ymeHue omepupoBaTh MOHATHUSMHU: MHOTOTPAaHHHK, CEUYEHHWE MHOTOTpaHHHKaA, KYO,
napajuieNienune1, npu3Ma, nupamuaa, Gurypa v MOBEpPXHOCTh BpAIICHHS, MUIUHAP, KOHYC, Iap,
cdepa, ceueHust GUrypsl BpalleHUs, MIOCKOCTh, Kacatomiascs cepbl, IUINHAPA, KOHYCa, IJI0MAab
NOBEPXHOCTU MUPAMUIbI, TPU3MBI, KOHyca, ULWIMHJIpA, Iulomanab cdepsl, o0beM KyoOa,
IPSIMOYTOJIBHOTO MapajuUlefienuneaa, MNUpaMuabl, MNPU3Mbl, IMIMHApA, KOHYyca, IIapa; yMEHHue
n300pakaTh MHOTOTPAaHHMKH M TOBEPXHOCTH BpAaIllEHHUs, MX CEYCHUS OT pPYKH, C IOMOIIBIO
YEpTEKHBIX HMHCTPYMEHTOB U DJJIEKTPOHHBIX CPEJCTB; YMEHHME paclo3HaBaThb CHMMETPHIO B
MPOCTPAHCTBE; YMEHHE PACIIO3HABATH NMPABUIIHLHBIE MHOTOTPAHHUKH;

I111 - ymenue omepupoBaTh MOHSTHUSIMH: JBH)KEHUE B MPOCTPAHCTBE, MOJAOOHBIE (QUIYpHI B
IPOCTPAHCTBE; UCIOIB30BATH OTHOIIECHHUE TUIONIA/IeH MOBEPXHOCTEN U 00BEMOB MOI00HBIX (DUTYp MIPH
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PEILICHNN 3a/]a4;

112 - ymeHue BBIYUCIIATH TEOMETPUUECKHE BETMUUHBI (JUIMHA, IO, IUIOa1b, 00BEM, IIIONIalb
HIOBEPXHOCTH), UCTIOJIb3Yys U3yUEHHBbIE (DOPMYJIBI U METOABI;

I113 - ymMeHue onepupoBaTh NOHATHUAMHU: NPSIMOYTOJIbHASI CHUCTEMa KOOpAMHAT, KOOPAMHATHI
TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA, CKAISIPHOE NPOU3BEICHHUE, YrOJl MEXKIY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTH C IOMOIIBIO M3YYEHHBIX (POPMYIT KOOPIUHATHI
CEpeUHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMS TOUYKAMU;

[114 - ymenue BBIOMpATh MOIXOASIINN U3yYSHHBIH METO sl PEIICHUs 3aauu, Paclo3HaBaTh
MaTeMaTHueckue (hakTbl U MaTEMaTUYECKUE MOJEIM B MPHUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX, B
UCKYCCTBE, YMEHHE IPUBOAUTH IMPHUMEPHl MATEMaTUYECKUX OTKPBITUH POCCUHUCKOM U MHUPOBOU
MaTeMaTUYeCKON HayKH.

Ilo yueonomy npeomemy "Mamemamuxa'' (exnwuas pazdenvt ""Ancedbpa u_nauana
Mmamemamuueckozo ananusa', "I'eomempun', "Bepoamnocmy u cmamucmuxa') (yenyonennoiit
YDOB8EHb) Mpeb08aHUsA K NPEOMEMHbIM De3yIbmMamam 0C80eHUs Y2ayOIeHH020 Kypca MamemMamuKy
OO0JIICHLL BKIIOUAMb MPebo8anus K pe3yibmamam 0ceoenus 064308020 Kypca U OONOJIHUMENbHO
ompasicamn:

Ilyl - ymenue onepuposamv nouamuaMu: onpeoeienue, aKCUOMA, meopeMd, Cledcmaue,
CBOUICMB0, NPUHAK, O0KA3AMENbCME0, PABHOCUNIbHbIE (QOPMYIUPOSKU, YMeHue Gopmynuposams
obpamnoe U NPOMUBONONIONCHOE YMEEPHCOeHUe, NPUBOOUMb NPUMEPbl U KOHMPHPUMEDDI,
UCNONIL308AMb MEMOO MAMEMAMUYECKOU UHOYKYUL, NPOBOOUMb O0KA3AMENbHbLE PACCYHCOCHUS NPU
peueHuu 3a0ay, OYeHUBambs J102UYeCKy10 NPASUILHOCMb PACCYHCOCHULL,

Ily2 - ymeHnue onepuposamv NOHAMUAMU: MHONCECHBO, HOOMHONCECMB0, Onepayuu Hao
MHOJCECMBAMU, YMEHUe UCNONb3068AMb MEOPEMUKO-MHONCECEEHHbIU annapam Oas ONUCAHUS
PeanbHbIX NPOYeCcco8 U AGNeHUll U NPpU peuleHuy 3a0a4, 8 Mom Yucie us Opy2ux y4eoHvix npeomemos;

Ily3 - ymenue onepuposéamv noHamusmu. zcpagh, ceéasHul cpag, Oepeso, Yuki, epag Ha
NIIOCKOCMU, YMeHUe 3a0a8ambs U ONUCHIBAMb 2paghbl paA3TUYHBIMU CROCOOAMU, UCNONIb308AMb 2PA)bl
npu peuteHuu 3a0ay;

Ily4 - ymenue c60600HO oOnepupoéamsv HNOHAMUAMU. COYemaHue, NepecmaHosKd, YUcLo
couemanuil, Yucio nepecmanosok,; obunom Hoetomona,; ymenue npumensms KOMOUHAmMopHble (hakmul u
paccysicoenuss 015 peuleHus 3a0ay;

Ily5 - ymenue onepupoéamv NOHAMUAMU: HAMYPATbHOE YUCTO, Yeloe YUCI0, OCMAMOK NO
MOOYIIO, PAYUOHATbHOE YUCILO, UPPAYUOHAILHOE YUCIO, MHONCECMBA HAMYPAIbHBIX, YETblX,
PAYUOHATILHBIX, OEUCMBUMENbHBIX YUCe]; YMEHUe UCHONb308AMb NPUSHAKU 0eNUMOCMU, HAUMEHbUIUL
oowuil Oerumenv U HauMeHbuiee obOwee Kpamuoe, ancopumm Eexmuoa npu pewenuu 3aoau;
3HAKOMCMEBO C PATUYHBIMU NOZUYUOHHBIMU CUCTNIEMAMU CHUCTEHUS,

Ily6 - ymenue c60600HO onepuposamsv NOHAMUAMU: CMENeHb C YelblM noKazameem, KOpeHb
HAMypanibHOU CMeneHu, CmeneHb ¢ PAyuoOHAIbHLIM NOKaA3amenem, CmeneHb ¢ O0eucmeumenbHbim
(6ewjecmeennbiM) nokazamenem, 102apudm yucia, CUHYC, KOCUHYC U MAH2SEHC NPOU3BOILHO20 YUCIA,

Ily7 - ymenue onepuposame NOHAMUAMU: MOHCOECMBO, MOICOeCMEeHHOe Npeodpazosatue,
VpasHeHue, HePABEHCME0, CUCMeMA YPAGHeHUll U HepaeeHcms, pAasHOCUILHOCMb VPABHEHUl,
HepageHcme U  Cucmem, payuoHalbHble, UPPAYUOHATbHbIE, NOKA3AMeNbHble, CMEeneHHble,
Jlocapugmuyeckue, mpueoHoMempuiecKue ypasHeHus, HepaseHcmsed U CUCmeMbl;, YMeHue peuams
VPasHeHus, HepaseHcmed U CUCmembl ¢ NOMOWbIO PA3IUYHBIX NPUEMO8, peuamsv YPAaeHeHUsl,
Hepagencmea U CUCmeMbl ¢ Napamempom, NPUMEHAMb YPAGHEHUsl, HepaseHCmed, Ux cucmemvl OJisl
peuweHuss MamemMamuiyeckux 3a0ay u 3a0a4 u3 pasiuyHulx 001acmell HAyKu U peanrbHOU HCUHU,

I8 - ymenue c60600HO onepuposamv NOHAMUAMU: epauKk GYHKYuu, oopamuas QyHkyus,
KOMNO3UYus QyHKYull, JUHeHas QYHKYUs, K6aopamuinas yHKyus, cmenenHas QYHKYus ¢ yeavim
nokasamejnem, mpucoHomMempuyeckue @QyuKyuy, obpamHvle mpucOHOMempuieckue @yHKyuu,
NOKA3AMENbHASL U JI02apuhpmuyeckas QyHKYuu;, ymeHnue cmpoums epaguku QYHKYUl, 6bINOIHAMb
npeobpazosanus epapuxos QyHKyuii;

VMeHUe UCHONb308amb 2paguKku QYHKYUu 018 U3YYeHUs NpoYecco8 U 3asUcUMocmeti npu
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peutenuy 3a0a4 U3 Opyeux y4eOHulX NnpeomMemos U U3 pearbHOU HCUSHU, 8blpadxcamv Qopmyramu
3a6UCUMOCIU MENHCOY BETUYUHAMU,

YMeHue c600600HO Onepuposams NOHAMUAMU. YEeMHOCMb QYHKYUU, NePUOOUYHOCIb YHKYULU,
02PAHUYEHHOCMb  (YHKYUU, MOHOMOHHOCMb (QYHKYUU, IKCMpemMym @yHKyuu, Hauboavee u
HaumeHbulee 3HayeHUus QYHKYUU Ha Npomed cymKe, yMeHue npo8ooums Ucciedo8anue QyHKyuu,

VMeHuUe UCNoIb308amb COUCMBA U epAPUKU QYHKYULL O peulenus YPaeHeHUll, HepaseHCcma U
3a0ay ¢ napamempamu, u300paj;camv HA KOOPOUHAMHOU NIOCKOCMU MHOMCECMed peuleHull
VPasHeHUl, HepaBeHCME U UX CUCTEM,

19 - ymenue c60600HO onepupogamsv NOHAMUAMU: HOCIE008AMENbHOCIb, Apupmemuieckas
npoecpeccus, 2eoMempuieckds npozpeccusi, 6eCKOHeyHO YObleaowas 2eoMempuieckas npoepeccusi;
VMeHUe 3a0a8amsb NoCci1e008ameIbHOCIU, 8 MOM YUCTe ¢ NOMOWbIO PEKVPPEHMHbIX POPpMYIL;

IIy10 - ymenue onepupogamv NOHAMUAMU. HENPEPLIBHOCMb DYHKYUU, ACUMNMOMbl epapuKa
@yHKkyuu, nepeas u 6mopas npousBoOHAs @OYHKYUU, 2eoMempuyecKuli U @QU3UYECKUli CMbICI
NPOU3B00HOU, NePeooOPA3HAS, ONPEOeNeHHbI UHMeSPal, YMeHUue HaxXo0ums dCUMNMomyl epaguka
@dyHKYUU; YMeHUe BblYUCTAMb NPOU3BOOHbIE CYMMbI, NPOU3BEOEHUs, YACMHO20 U KOMHO3UYUU
@yHKYuUll, HAXO0UMb YPAGHEHUe KACAMENbHOU K 2paguKy yHKyuu,

VMeHUe UCNONb308aMb NPOU3BOOHYIO OJISL UCCAE008AHUSL (DYHKYULL, OJIst HAXOHCOCHUS HAUTYHULe2O
pewieHuss 8 NPUuKIaOHbIX, 6 MOM HUCIe COYUANbHO-IKOHOMUUECKUX U (Qu3uyecKux 3aoavax, 0.1
onpeoeneHuss CKOpOCMU U YCKOPEHUs, HaAX00Umb NIowWaou u 06vemsl husyp ¢ noMoublo UHMe2pad;
APUBOOUMb  NPUMEPbL  MAMEMAMUYECKO20 MOOEIUPOBAHUA C NOMOWbI0  OUuPdepenyuanbrvix
VPABHeHUl,

IIyl1 - ymenue onepuposamov NOHAMUAMU: KOMNIEKCHOE YUCILO, CONPANCEHHbIE KOMNIEKCHble
yucna, MoOyIb U apSYMEeHm KOMNWIEKCHO20 4ucia, ¢opma 3anucu KOMHIEKCHbIX —4Yucel
(ceomempuueckas,  mpucoHOMempuueckas U  aleebpauveckas);,  ymemv — HPOU3BOOUMb
apugmemuueckue OeUcCmsUs ¢ KOMNIEKCHLIMU YUCIAMU, NPUBOOUMb NPUMEPbL UCNONb308AHUSL
KOMNIEKCHBIX YUCe;

Ily12 - ymenue c80600HO onepuposamv NOHAMUAMU. CpeOHee apuhmemuyeckoe, MeOuaud,
Haubobulee U HauMeHbllee 3HAYeHUs, pA3Max, OUCNEepCUs, CMAHOapmMHoe OMKIOHeHUe O]l ONUCAHUSL
YUCTIOBbIX OAHHBIX, YMEHUE UCCIe008aMb CMAmucmuyeckue 0auHvle, 8 Mmom yucie ¢ npumeHeHuem
epagpuyeckux Mmemoooe U IIeKMPOHHbIX CPeOCms, 2paguuecku Ucciedo8ams CcoeMecmuble
Hab0OeHUs ¢ NOMOWbIO OUASPAMM PACCEUBAHUSL U IUHEUHOU pecpeccull;

IIyl3 - ymenue Haxooumsv 6eposiMHOCIU COOLIMULL C UCNOIL30BAHUEM PAPUYECKUX MEeMOO08;
NPUMEHAMb OJiA peuleust 3a0ad POPMYIbl CIIOHCEHUS. U YMHONCEHUS 8ePOAMHOCTEN, DOPMYITY NOIHOU
sepoamuocmu, popmyny bepuynnu, kombunamoprule paxmol u popmynsl, oyeHu8ams 6epoOAMHOCMU
DeanvbHblX cobbimull, yMeHue Onepupo8amsv NOHAMUAMU: CAVYAUHAS BeIUYUHA, pacnpedeieHue
sepoamuHocmel, Mmamemamuyeckoe oxcuoanue, OUCnepcus U CManoapmuoe OMKIOHeHUe CIy4auHoll
BeUYUHDL, PYHKYUU pacnpedeseHus: U NIOMHOCMU PABGHOMEPHO20, NOKA3AMENbHO20 U HOPMATbHO20
pacnpeoeneHull; yMeHue UCHoIb308amMb CEOUCMBA U3VUEHHbIX pacnpedeneHull 01 peulenus 3a0ay,
3HAKOMCMBO C NOHAMUAMU. 3AKOH OONbWUX YUcell, MemoObl 8blOOPOUHBIX UCCIe008AHULL, YMeHUe
APUBOOUMb NPUMEPLL NPOAGILEHUSL 3AKOHA DONLULUX YUCEN 8 NPUPOOHBIX U OOWYECNEEHHbIX ABIEHUSAX,

Ilyl4 - ymenue c60000HO oOnepupoéamsv NOHAMUAMU: MOYKA, NPAMAs, HNIOCKOCHb,
APOCMPAHCMBO,  OMPE30K, VY, HIOCKULL Y2Ol, OBY2PAHHLIL  Y2O0l, MPEXSPaHHblll — Yeoi,
nepecekalowjuecs,  napaileivbHvle U CKpewugarowuecs — npsamvlie,  NAPALIEIbHOCMbL U
NePReHOUKYIAPHOCIb NPAMBIX U NIAOCKOCMEl, Y201 MeHCOy NPAMbIMU, Y20l MexcOy Npamou u
NIIOCKOCMbIO, V20l MedHcOy NIOCKOCMAMU, YMeHUe UCHOIb308amb NpU peuleHuu 3a0ad usydeHHvle
Gaxkmel u meopemuvl NIGHUMEMPUU, YMEHUE OYEHUBAMb PA3MeEPbL 00BEKMO8 8 OKpYHcarowem Mupe;
VMeHUue Onepupoeamsv NOHAMUAMU: MHO20CPAHHUK, CeYeHUue MHO20SPAHHUKA, NpPABUTbHbIL
MHO202PAHHUK, NPUMA, NUPAMUOA, Queypa u N0OBEPXHOCMb 8pAUeHUs, YUTUHOD, KOHYC, wap, cgepa,
DpaseepmKa noBepPXHOCMU, Cedenuss KOHYCca U YUIUHOpA, napaiielibible OCU UL OCHOBAHUIO, cedeHue
wapa, niI0CKOCMb, KACAowaaca cgepvl, YuluHopa, KoOHyca, YMeHue Cmpoums ceuenue
MHO202PAHHUKA, U300paxdcams MHO20SPAHHUKU, (u2ypbl U NOBEPXHOCMU 8PALYEHUs, UX CeUeHUs, 8
MOM 4Yucie ¢ NOMOWbI0 INEKMPOHHBIX CPeOCm8, YMeHUe NPUMEHAMb CEOUCMEA 2e0MempuiecKux
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Queyp, camocmosmenvHo opMyIUPO8ams onpedeneHus uzyiaemvlx guayp, 6b108ucams SUNOMe3bl O
CBOUCMBAX U NPUSHAKAX 2e0Mempudeckux @ueyp, 060CHO8bI8AMb UIU ONPOBEP2AMb UX, YMEHUe
nposooums  Kiaccuguxayuro ueyp no pasiuyHbiM - NPUSHAKAM, 6bINOJHAMb HeoOXooumble
O00NONHUMENbHbLE NOCMPOEHUSL,

Ilyl5 - ymenue c600600HO onepuposamv NOHAMUAMU. NIOWAOL hueypsl, 00vem ¢ueypol,
8euYUHA yend, paccmosHue om mouKku 00 NAOCKOCMU, PACCMOAHUE MeXCOY NPAMbIMU, PACCMOSHUE
MexHcoy NAOCKOCMAMU, NIOWA0b chepol, NIowadb NOBEPXHOCMU NUPAMUObBL, NPU3MbL, KOHYCA,
YunuHopa, ob6vem Kyba, npamoy201bH020 napaiieienuneod, NUpamuobl, npUmMbl, YUIUHOpa, KoHycd,
wapa, ymenue Haxooums OMHouleHue 00bemMo8 N0O0OHbIX puyp;

Ilyl16 - ymenue c60600HO onepuposamsv NOHAMUAMU: OBUIICEHUE, NAPANIENbHbIL NePeHOcC,
cUMMempusi Ha NIOCKOCMU U 6 NPOCMpAHCmEe, NO0BOPON, Npeodpazosanue noooobus, noooOHvle
@ueypuvl; ymeHue pacno3Hagams pasHvle U no0oOHble Queypsl, 8 MOM YUCIe 8 NPUPOOe, UCKYCCEBE,
apxumexmype, yMeHue UCNOIb308AMb 2eOMEMPUYECKUe OMHOUIEHUS, HAXOOUMb 2eoMempuiecKue
BeUYUHDBL (OUHA, V20T, NI0WAdb, 00beM) NpuU peueHuly 3a0ay U3 opyaux y4eOHvlx npeomemos u u3
PEanbHOU HCUSHU,

IIyl7 - ymenue c60600HO onepuposamv NOHAMUAMU: HPAMOY2OLbHASL CUCIEMA KOOpOUHam,
8EKMOp, KOOPOUHAMbL MOYKU, KOOPOUHAMBL BEKMOPA, CYMMA 8EKMOPO8, NPOU3BEOeHUe 86eKMOpa Hd
YuCn0, pasiodxicenue 8eKmopa no 6asucy, cKaiapHoe npousgedeHue, 6eKMopHoe npoussedeHue, y2oi
MedHCOY BeKMOPAMU, YMEHUe UCNONb308AMb BEKMOPHBIN U KOOPOUHAMHBIN MemoO OJisl peuleHus
2eomMempuieckux 3a0a4 u 3a0ay Opy2ux yueOHvlX npeomMemos,; Onepupo8ams NOHAMUAMU. Mampuya 2
x 2 u 3 x 3, onpedenumenb Mmampuybl, 2eOMempudecKuti CMblCll Onpeoeiumens;

IIyl8 - ymenue moodenupogams peanvbHble CUmMyayuu Ha s3biKe MaAmMemMamuKry, COCMAasisimb
BbIPAICEHUS, YPABGHEHUs, HEePABEHCMBA U UX CUCHeMbl MO  YCI08UI0 3a0ayl, UCCIe008aMb
HOCMpoeHHble MOOeNU € UCNONb308AHUEeM annapama dneebpvl, UHMEpnpemupo8ams Noxy4YeHHbIl
pesyrbmam, Cmpoums Mamemamudeckue MoOeau ¢ NOMOUbIO 2e0MeMmpPUdecKUx NOHAMUL U 8elTUYUH,
pewams CeA3aHHbIe C HUMU NpaKkmuyeckue 3a0auu;, COCMAGIAMb 6EPOSMHOCIMHYIO MOOelb U
UHMEPNPEeMUPOBAms  NOJLYYEHHbIL  pe3yIbmam, peulams NPUKiaoHvle 3a0a4u  CPeoCmeamu
MamemMamuyecko2o aHauu3d, 8 Mmom yucie COYUanIbHO-IKOHOMULECKO20 U (hu3uiecko2o xapakmepa,

1ly19 - ymenue evibupamv nooxooawuii Memoo 05 peuleHus 3a0aqu, NOHUMAHUe 3HAYUMOCTU
MamemMamuKy 8 u3yueHuy npUpoOHbIX U 0OUWECMEEHHbIX NPOYECCO8 U AGLEHUL, YMEHUe PACNO3ZHABAMb
nposiGiieHUe 3aKOHO8 MAMEeMAmuKY 6 UCKYCCmee, YMeHUue Npueooums npumepbl Mamemamuieckux
OMKPLIMULL POCCUUCKOU U MUPOBOT MAMEMAMUYECKOU HAYKU.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1. O0beM y4eOHOIro nmpeaMeTa M BUIAbI y4eOHOH padoThI

Buj yueOHoi padoThl

O0BbeM yacoB

O06Bem 00pa3oBaTEeILHON TPOTrPAMMBI TUCITUTTAHBI 268
YueOHast Harpy3Ka BO B3aMMOJICHCTBHH C MPEIoaBaTeIeM 220
BT. 4.

— YPOKH, JIEKIUU 70
— MPAKTUYECKUE 3aHITHS, JAOOPATOPHBIE 148
[IpodeccroHanIbHO-OPHEHTHPOBAHHOE COICPIKAHHE

NunuBuayanbHbINA TIPOEKT (1a/HeT)**

CamocrosiTenpHas padbora 36
Koncynbranuu 2
[IpomexyTouHast arTecTanus — IK3aMeH 12
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3. YCJIOBUS PEAJIM3AIIAY OBIIIEOBPA3OBATEJILHOM JUCIIATIIIMHBI
3.1. MaTtepuajabHO-TeXHHYEeCKOe odecnedeHue MporpaMmMbl y4e0HOro npeamera

[Tomenienne kaOMHETa JOJDKHO COOTBETCTBOBAThH TpeboBanusM CaHHUTapHO-3MUAEMHUOIOTHYECKHX
npaBuia U HopMmaTtuBOB (CanllmH 2.4.2 No 178-02): ocHaIeHO THIOBBIM OOOPYIOBaHWEM, B TOM YHCIIC
CTICITHATN3UPOBAHHON yUeOHOW MeOenbi0 W CpencTBaMH OOY4YEHUS, HEOOXOIUMBIMH JIJISI BBITIOJTHEHUS
TpeOOBaHU K YPOBHIO MOJITOTOBKH O0YYarOIIIUXCSL.

YueOHasgs ayauTopusi ISl TPOBEACHUS 3aHATHH BCEX BHIOB, MPEILyCMOTPEHHBIX 00pa3oBaTEIbHOM
OporpaMMoi, B TOM YHCJIE€ TPYNIOBBIX W WHIWBUAYaJIbHBIX KOHCYJIbTAllMH, TEKYILEro KOHTPOJIL W
MIPOMEXKYTOUHON aTTeCTALNH.

Crienmanu3upoBaHHas MeOeb:

KOMIUJIEKT y4deOHOW MeOenu (CTOJd, CTYJ) MO KOJNWYECTBY OOYYAarOIIMXCS; KOMIUIEKT MeOenmu yist
HperoiaBaTelis; MapKepHas J0CKa.

TexHnueckue cpeacTBa 00ydeHU:

KOMITBIOTED B cOOpe [UIsl IPENoAaBaTesi, IPOEKTOP, IKpaH.

[lepeueHp JIUIEH3MOHHOTO NMPOTPAMMHOIO OOECTIEUeHHs, B TOM YHCIE OTEUYECTBCHHOTO IPOHM3BOACTBA:
Onepanuonnbie cucteMbl cemeiictBa Windows, Koncynerantllnoc BeO Bepcus, ['apant BeO Bepcwus,
antuBupyc Kaspersky Endpoint Security.

[lepedens cBOOOAHO PACIPOCTPAHAEMOT0 MPOIPAMMHOTO 00ECTICUEHUSI:
Sunexc bpaysep, LibreOffice, MTC Jluuk, VLC Media Player.

[onknrouenne x cetu «MHTEpHET» M oObOecledyeHHE AOCTyNa B JICKTPOHHYIO HH(OPMAIMOHHO-
obpazoBarenpHy0 cpery MMV,

bubnmuoTeka (YNTaIBHBINA 3aJ1, TOMEIIESHUE JJTII CAMOCTOATEILHOM pabOThl 00yJarOIIUXCS).

Crnienmanu3upoBaHHas MeOeb:

KOMILJIEKT yueOHo MeOeinu, B T.4. afanTUBHbIE napTsl ass aun ¢ OB3 u nHBanumos.

TexHHUeCcKHe cpeacTBa 00yUCHHUS:

KOMIIBIOTEPBI B cOope; TeneBu3zop Sharp; OecmpoBoanas kiaBuatypa Clevy ¢ OOJBIIMMHU SIPKO
OKpAIICHHBIMH KHONKAMHU M PAa3IeIHUTENIeM Ui JIML C HapyLICHHUSMHU OIOPHO-ABHTaTEILHOTO ammapara;
pouiep, 3aMEHSIIOIINA KOMITBIOTEPHYIO MBIIb, ISl JIUL ¢ HAPYLIICHUSMH ONOPHO-IBUTaTEIbLHOTO anmapaTa;
BUJIE0 YBEIIMUYHUTENb ICKTPOHHBIN PYYHOH, I03BOJIAIOIINI YUTATh CIIA00BUAAIINM JIFOASIM IJIOCKONEYaTHBIN
TEKCT HAa MOHUTOpE (PKpaHe) C BO3SMOKHOCTBIO YBEJIIMUEHUsI TEKCTa; MOPTaTUBHBIN auciuield bpaiinsa Focus
14 Blue, BkI09aronyii TOYeUHYIO KJIaBHATypy, BO3MOKHOCTD nofkroueHus K [1K; kiaBuatypa co mpudrom
Bpaitnist; HaylIHUKY; KOJIOHKH.

IlepedyeHp JIMIEH3MOHHOIO IPOTrPaMMHOIO OOECIEUYEHUs, B TOM YHCJE OTEUECTBEHHOIO IIPOM3BOJICTBA:
Onepaunonnsie cuctemsl cemeiictBa Windows, Koncymerantllimroc BeO Bepcus, ['apant BeO Bepcwus,
antuBupyc Kaspersky Endpoint Security.

Ilepeuens cBOOOAHO PACIPOCTPAHAEMOI0 IPOIPAMMHOI0 00ECIIEUEeHHU !
Aunnexc bpayszep, LibreOffice, MTC JIunk, VLC Media Player.

Ilonkmouenne k cetu «MHTEepHEeT» M obecliedyeHHe AOCTyNa B 3IEKTPOHHYIO HH(OPMAIMOHHO-
obpazoBarenpHyo cpery MMV,

[Tomerenue 11t caMOCTOSITENEHON pabOTHI 00YUYAIOMINXCA.

Crienmanu3upoBaHHast MeOesb: KOMIUIEKT Y4eOHOH MeOenu (CTo, CTYyH) MO KOJIHYECTBY 00yJaromuxcs;
KOMITJIEKT MeOeIH IS IPeroiaBaTesis; MapKepHas JTOCKa.

TexHMuecKre cpelcTBa 0OyUEHHs: KOMITBIOTEp B cOOpe sl MpernoaaBaTeisi; KOMIBIOTEPHI B cOope st
00y4aromuxcsi; KOJIOHKH; MPOEKTOP, IKpaH.
[lepedyeHsb JMIIEH3MOHHOTO TPOTPAMMHOTO OOECTICUeHHUs, B TOM YHUCIIE OTCUECTBEHHOTO ITPOM3BOJICTBA:
Onepanuonnbie cucteMbl cemeiictBa Windows, Koncynerantllnioc BeO Bepcus, ['apanT BeO Bepcwus,
antuBupyc Kaspersky Endpoint Security.

[epedyeHs cBOOOIHO PACTIPOCTPAHIEMOTO IPOTPAMMHOTO 00ECIIEUCHUSI:
Supmexc bpaysep, LibreOffice, MTC Jluuk, Notepad++. Pinta, Gimp, AnyLogic, Inkscape, OpenShot.
FreeCAD, LibreCAD, Jamovi, Visual Studio, Unity.

IToMerenne sl CaMOCTOSATEIHLHOW PabOTHl OOYYAIONTMXCS OCHAIICHO KOMITHIOTCPHON TEXHHKOH C
BO3MOXKHOCTBIO TOJKMIOYeHUsT K cetn "HMHTepHer" u oOecmedeHWeM JOCTyHa B BIEKTPOHHYIO
nHQOpPMaIIMOHHO-00pa3oBaTeNbHyI0 cpeny MMY.

IToMermenne IsI OpraHW3allMd BOCIMTATEIHLHON pPabOTBI (Mayblii aKTOBBIM 3ajl) OCHAIICHHBIN
000pyI0OBaHNEM, TEXHHYECKUMHU CPEICTBAMH O0yUJCHUSI.
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Crienmanu3upoBaHHas MeOeb:

Kpecia MArKME C BBIABWXHBIMM CTOJMKaMH; TpUOyHa-CTOWKa M1 OPaTOPCKUX BBICTYIUICHUH;
CLIEHMYECKasl TUIOIAIKA.

ObopynoBaHue U TEXHHYECKHUE CPEICTBA O0yUCHHUS:

IPOEKTOP; IKPaH; KOMIIBIOTEP B cOOPE; KOIOHKH; YCHIIUTENb 3ByKa; IIaCCUBHAsI aKyCTHYECKasi CHCTEMa,;
MUKIIEPHBIN MyJIbT; PAAHOMUKPO(OH.
[lepedyeHp JNMIEH3MOHHOTO MPOTPaMMHOTO OOECIHEUYeHHUs, B TOM YHUCIE OTCYECTBEHHOTO IMPOU3BOJCTBA:
Omnepaunonnsie cuctemsl cemeiictBa Windows, Koncymerantlliroc BeO Bepcus, ['apanT BeO Bepcwms,
antuBupyc Kaspersky Endpoint Security.

[lepeuens cBOOOAHO PACIPOCTPAHAEMOT0 MPOTPAMMHOTO 00ECTIEYEeHNUS:

Aunnexc bpayszep, LibreOffice, MTC JIunk, VLC Media Player.

Ilonkmouenne k cetu «MHTepHeT» M obecliedyeHHe AOCTyNa B 3IEKTPOHHYIO HH(OPMaIMOHHO-
oOpa3oBarenbHyt0 cpexy MMV,

3.2. MadopmanmnonHoe odecneyenne 00y4eHust

OcHoBHas IuTepaTypa:

1. boromonor, H.B. Maremaruka. YruyOneHHbli ypoBeHb. 10—11 kmaccel: y4eOHHMK st
cpennero oomero oopazoanusi / H. B. boromosnos, I1. . Camoitnenko. — 5-e u3a., nepepad. u
non. — Mocksa : M3narensctBo FOpaiit, 2023. — 398 ¢. — (OOmeo0pa3oBaTeIbHBINA IIUK). —
ISBN 978-5-534-16224-0. — Texkct : anekTpoHHblid // O6pa3oBarensHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/530642

2. TlomoB, A. M. Maremaruka ajis 3KOHOMHCTOB. B 2 4. YacTp 2 : y4eOHMK W TPAKTUKyM JJisi
cpenHero mnpodeccuoHaabHoro obpaszoBanms/ A. M. ITonos, B. H. CorHukoB. — 2-¢ wu31.,
nepepad. u gomn. — Mocksa : M3gatensctBo FOpaiit, 2023. — 295 c. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-09458-9. — Tekcr : snekrponHblii // OOpa3oBarenbHas
mnatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/517294
JlonoTHUTeILHAS JJUTEPaTypa

1. boromomnos, H. B. Maremaruka. Anrebpa u Hadasia ananu3a. ba3oBsiif ypoBenb: 10—11 kiacchr :

y4eOHUK a7si cpenHero obmero obpaszoanusi/ H. B. boromonoB. — Mocksa : M3marenscTBo
Opaiir, 2023. — 241 ¢c. — (OO6meobpazoBarenbublii 1uki). — ISBN 978-5-534-16084-0. —
Texkcr : onextpoHsbii //  OOpasoBarenbHas  1uatdpopma  IOpaiit  [caiit]. —

URL: https://urait.ru/bcode/530391

2. baBpun, W.N. MaremaTuka: y4eOHMK W TPAKTHUKYM IS CpeIHEro mnpodeccrnoHalbHOTO
obpazoBanms / 1. U. baBpun. — 2-e u3n., nepepad. u mpon. — Mocksa : U3parensctBo IOpaiir,
2023. — 616 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-15118-3. — Teker :
AJICKTPOHHBIN /l O6pa3oBarenpHas maTdopma FOpaiir [caiT]. —
URL: https://urait.ru/bcode/512163

3. Cempix, W. 0. Marematuka: y4eOHMK M TPAKTUKYM IS CpPEIHEro Mpo(eCcCHOHAIBHOTO
oopazoBanus / U. 0. Cenpix, 0. b. I'pebenmukos, A. FO. IlleBeneB. — Mocka: M3parenbcTBo
IOpaiir, 2023. — 443 c. — (IIpodeccuonansuoe oopazoanue). — ISBN 978-5-9916-5914-7. —
Texkcr:  snekrponnsld  //  OOpasoBarenbHas  1iargopma  FOpaidt  [caldT]. ——
URL: https://urait.ru/bcode/511991

OcHOBHbIE MeYaTHBIE U3TaAHUSA

1. Maremaruka: yueOHuk/ bamvakos M.U.- 2-e u3a., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccroHanbHOe 00pa3oBaHUe)

2. Marematuka: anredpa u Hauajga MaTeMaTHYECKOTO aHau3a, TeoMeTpusi. Anredpa 1 Havasa
MareMmaruueckoro ananuza. 10-11 kmacc. Anumon 1. A., Komsirun FO.M., Tkauea M.B. u apyrue. -
M: IIpocsemenue, 2022.

3. Maremaruka: anreOpa U Havaja MaTeMaTUYeCKOTO aHaiu3a, reomerpus. [ eomerpus. 10-
11 xnacc. Atanacsu JI.C., byry3oB B.®., Kagomues C.b. u apyrue. - M: [Ipocsemenue, 2022.

4. Marematuka: anreOpa 1 Hayaja MaTeMaTHIeCKOTro aHamu3a, reoMeTpus. Airedpa 1 Hayana
MareMaTthuyeckoro ananusa (B 2 gactsx). 10 kimacc. Hacte 1: Mopakoud A.I'., Cemenos I1.B.; Yactp
2: Mopakosuu A.I'. u npyrue; noxa penakuueit Mopakosuda A.I'. - M: Muemo3una, 2021.
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5. Maremarunka: anreOpa 1 Hayajaa MaTeMaTUYECKOT0 aHAIN3a, reoMeTpusi. Anredpa u Hadasa
MaTeMaTH4ecKoro ananusa (B 2 yactax). 11 kmacc. Hacts 1: Mopakosud A.I'., Cemenos I1.B.; Yacts
2: Mopakosuu A.I'. u npyrue; noa penakuueir Mopakosuya A.I'. - M: Muemosuna, 2021.

6. Maremaruka: anreOpa 1 Hadajaa MaTeMaTHYECKOTO aHAIH3a, TeoMeTpus. Anredpa u Havama
Mmatemarudeckoro anamm3a. 10 kmacc. Huxomsckmit C.M., Ilotamos M.K., Pemetnnkos H.H. u
npyrue. - M: Ilpocsenienue, 2021.

7. Maremarunka: anreOpa 1 Hayajaa MaTeMaTHYECKOT0 aHAIM3a, reoMeTpusi. AnreOpa u Hadasa
MaTeMaTudeckoro ananm3a. 11 kmacc. Hukonbckmii C.M., IloramoB M.K., Pemerankos H.H. u
npyrue. - M: IIpocsenienue, 2021.

8. Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOr0 aHan3a, reomerpus. ['eomerpus.10-11
kiace. [loropenoB A.B. MaremaTuka: anreOpa u Hadajla MaTEMaTUYECKOTO aHAIN3a, T€OMETPHSI.
I'eometpus.10-11 xnacc. I[loropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: anrebpa u Havyajla MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus. 10
kiacc. Anekcanapos A.Jl., Bepuep A.JL., Peoxux B.U. - M: Ilpocsemenue, 2021.

10. Maremaruka: anrebpa ¥ Hadalla MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus. 11
kiacc. Anekcanapos A.Jl., Bepuep A.JL., Peoxux B.U. - M: Ilpocsemenue, 2021.

DJIeKTPOHHbIE U31AHUS
Hayunas snektponnas 6ubnuoreka (HObB). - URL: http://www.elibrary.ru
OTkpbIThI KOTeK. Matemartuka. - URL: https://mathematics.ru/
Allmath:ru — Bcs MmaTemaTuka B oqaOoM MecTe http://www.allmath.ru
I'paduxu Gynkiuii http://graphfunk.narod.ru
JlugakTrueckre MaTepuaisl o nHpopmMaTuke U MateMatuke. http://comp-science.narod.ru
Matemaruueckue 3TioAb! http://www.etudes.ru
MaremMatika B TOMOIIb INKOJBHUKY H CTYIEHTY (TeCThl MO MaTemaTuke online)
http://www.mathtest.ru
8. Typuup ropomoB — MexayHapoaHas MaTeMaTHYecKas OJIMMIINAAa JUIs IIKOJIBHUKOB
http://www.turgor.ru

Nk W=

3.3. Peasm3anms 3J1eMEHTOB IPAKTHYECKOH MOATOTOBKHU

[IpakTryeckass MOATOTOBKA TPH peATH3alUU YYEOHBIX TPEAMETOB, KYpCOB, IUCIHILIHNH
(MomyIeit) opraHu3yeTcs IyTeM MPOBEACHHS IPAKTUYECKUX 3aHATHH, TPAaKTUKYMOB, J1a00OPaTOPHBIX
paboOT M WHBIX AHAJIOTHYHBIX BUAOB YUYEOHOH MEATENFHOCTH, MPEAYCMATPHBAIOIINX YYacCTHE
06yan0H1ch;1 B BbIIIOJJHEHUU OTACJIBHBIX DJJICEMCHTOB pa60T, CBA3aHHBIX C 6y,£[y1l[€ﬁ
poheCCHOHATTLHON IESATENEHOCTHIO.

HpaKTI/I‘-IGCKaH IIOATOTOBKA MOKET BKJIIIOUATH B CG6$I OTACJIBbHBIC 3aHATHUA JICKIIMOHHOI'O THIIA,
KOTOpBIC TPEeIyCMaTPHUBAIOT Tepeaady yueOHoW mHbopMaIuu o0ydJaromumMcs, HeOOXOUMOM st
MOCTIETYIOIIETO BHITIOJHEHUS Pa0OT, CBSI3aHHBIX ¢ Oyaymiel npodecCuOHaIbHON AEATEIbHOCTHIO.

3.4. BocnuraTesbHasi COCTABIAIOMIAS POTPAMMbI

BocnuratenpHas cucteMa B YHUBEpCUTETE HalpaBiieHa Ha (POPMUPOBAaHME U pa3BUTHE
MHTEJUIEKTYaJIbHOHU, KYJIbTYPHOU, TBOPYECKON, HPABCTBEHHOW JINYHOCTH 00YyYaroIerocs, Oyaymero
CIELIUAINCTA, COYETAIOIIEro B ce0e MpoeCCHOHATIbHBIC 3HAaHUS U YMEHUS, BBICOKHE MOpaJIbHbIE U
NaTPUOTUYECKHE KauecTBa, 00JIaJaoIero NpaBoBOi U KOMMYHHKAaTHUBHON KyJIbTypOH, aKTUBHOM
rpakIaHCKOM MO3ULIHUEH.

VYueOHbIil mpeaMer MaTemMaTrka crocoOCTBYET pa3BUTHIO TMYHOCTHBIX pe3ynbraToB JI1-36
¢ yueroM IIporpammsl BocnuTaHus 00ydaromuxcs.

3.5. [IpumeHeHue 3JIEKTPOHHOT0 00yYeHHUS U JUCTAHIMOHHBIX 00Pa30BaTEeJILHBIX TEXHOJIOTH A
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[Ipu peanuzanuu oOpa3oBaTeNbHONW MporpamMmbl OOpa3oBaTelbHas OpraHU3alUsl BIIPaBe
PUMEHSTH J1eKTpoHHOE 00yueHue (D0) u nucTaHunoHHbIe 0Opa3oBarenbHble TexHomoruu (JOT).

[Ton 3neKTpOHHBIM 00y4YeHHEM MOHUMAETCS OpraHM3allus 00pa30BaTENbHON JIEATENBHOCTH C
IIPUMEHEHHEM coIeprKalieiics B 6a3ax JaHHBIX M UCIIOJIb3YEMOH MPH pealn3aiuy 00pa3oBaTeIbHbIX
nporpamMM HHGOpPMAIIUM U OOecTeunBarouXx ee¢ o0paboTKy WH(GOPMAIMOHHBIX TEXHOJOTHH,
TEXHUYECKHX  CpPEACTB, a  Takke  HH(POPMAIMOHHO-TEJICKOMMYHUKAIIMOHHBIX  CETell,
o0OecneunBalOIIUX Tepefadyy IO JHHHUSIM CBS3M YyKa3aHHOW HWHQOpMaluu, B3aUMOJACHCTBHE
o0yJaroImuxcss W MeJarorndeckux paboTHukoB. [lox auMcTaHIMOHHBIME 00pa30BaTEIbHBIMU
TEXHOJIOTUSIMU TIOHUMAIOTCS 00pa3oBaTelbHbIE TEXHOJOTUH, pealu3yeMble B OCHOBHOM C
NPUMEHEHHEM HH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHBIX CETe MpH ONOCPeIOBaHHOM (Ha
PACCTOSTHUH ) B3aMMOJICUCTBHH O0YUYaIOIIMXCS U MEarOTHYECKUX PabOTHHUKOB.

3.6. OcoOeHHOCTH OPraHU3auy 00Pa30BaTeJIbHOMN 1eATeJTbHOCTH IJIsl JIMI C OTPAHUYEHHBIMH
BO3MO’KHOCTSIMHU 310POBbSI

Ananrtaius pabodeil mporpaMMbl JUCHUIUIHHBI TMPOBOJUTCS MPH peaIn3alluy aJalTUBHON
00pa3zoBaTeNbHON IPOTPaMMBI (TIPY TIPEOCTABICHUN HHINBHUIYaIbHON IPOTPaMMBI PeaOIINTAIIHN
wim abunuranyu (MIIPA) naBanua pa3pabareiBaeTcsi B COOTBETCTBUH C €T0 MOTPEOHOCTSIMU) — B
HeNsIX OOECIeYeHUsl MpaBa WHBAIHMIOB M JIUI C OrpPaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI Ha
noJry4eHue npodeccuoHanbHOTO 00pa30BaHus, CO3AAHUS HEOOXOJUMBIX JIJIS MOJTyYSHHSI CPEIHETO
po¢eCCHOHAIBPHOTO 00pa30BaHMS YCIOBHH, a TaKXKe OOCCTICUCHHS TOCTHKCHHUS 00ydJarOIUMHUCS
MHBINAMHU U JMLIAMHU C OTPAaHHYEHHBIMH BO3MOXKHOCTSMU 3[I0POBbS PE3yIbTaTOB (POPMHUPOBAHUS
MPAKTHYECKOTO OIBITA.

WNudopmanus o crienualbHBIX YCIOBHUIX, CO3AHHBIX IS OOYUYaIOIIMXCS C OTPaHUMYCHHBIMH
BO3MOKHOCTSIMHU 3I0POBBS, pazMelieHa Ha caiite MMY (http://www.mi.university).

Jnst oO6ydenust uHBanuaoB u jun ¢ OB3, uMmerommx HapyleHUs OMOPHO-IBUTATEIBHOTO
ammapaTra OOECNeYMBAIOTCS YCIOBUS OECHpensTCTBEHHOTO JO0CTyrna B YyYeOHBIE TOMEIICHHS,
CTOJIOBYIO, TyaJICTHbIE, IpyTHe MOMEIICHUs (HAIM4KE MTaH1yCOB, TOPYYHEH, pACITMPEHHBIX IBEPHBIX
MIPOEMOB H JIp.).

3.7. O6opynoBanue y4eOHOro KaOMHeTa Il OOYYAKIIMXCH C Pa3jJMYHBIMH BHIAMH
OrpaHUYeHus 310POBbS

OcHamieHne KaOMHETa JOJDKHO OTBeYaThb OCOOBIM 00pa3oBaTENbHBIM IMOTPEOHOCTIM
00yYaroIuxcsi THBAJIUAOB U JIML C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10poBbsl. KaOuHeT noykeH
OBITH OCHAIIIEH 000pyIOBaHUEM U YUEOHBIMU MECTAMH C TEXHUYECKHMHU CPEACTBAMHU O0yUYEeHHUS IS
00y4aroIuXxcsl ¢ pa3IMYHbIMU BUIaMU OIPaHUYEHHUH 310pOBbSL.

Kabuner, B KOTOpOM 00ydaroTCsl JMIIa C HapylIEHUEM CIllyXa, JOJDKEH ObITh 000pynOBaH
MHAYKIMOHHBIMU CHCTEMaMHU (MHIYKIIMOHHBIMH NETIIAMU).

Jnst cnaboBUAALINX 00yJaromuXcsi B KAOMHETEe MPeAyCMaTPUBACTCSl HATMUNE KOMITBIOTEPHOM
TEXHUKH JUIsl IPOCMOTpa yueOHO! HH(pOpMaIMK IPH IIOMOIIY BUAEO-YBEIUYUTENEH, UCTIOIb30BaHUE
KJIaBHATypHI co mpudToM bpais.

Jlist oOydarommxcst ¢ HapyIIeHHEM OIIOPHO-/IBUTATEILHOTO arapaTta KaOuHeT 000pyyeTcs
alalTUBHBIMU NAPTaMU C PETYIMPOBKON BBICOTHI.

Belmeyka3aHHoe OCHallleHHE yCTaHaBIMBAETCS B KaOMHETE NMPU HATUYUU O0ydaroIuxcs Io
alanTHPOBAHHOM 00pa30BaTEIbHON MPOrpaMMe ¢ y4ETOM UMEIOLIErocs TUIIa HapYIIEHUH 310pOBbs
y 00y4Jaromnierocs.

[Ipy HEOOXOOMMOCTH MPEIOCTABISAIOTCS OECIUIaTHO CIEUUAbHBIE YYEOHHKH U y4deOHbIe
nocoOusi, uHas ydyeOHas nuTeparypa. Mmeercs BO3MOKHOCTh IMPEJOCTABIEHUS! YCIYTI aCCUCTEHTa,
okasbiBatoniero odyuatonmces ¢ OB3 HeoOXOAMMYI0 TEXHHUYECKYIO ITOMOIIb, B TOM YHCIE YCIIyT
CYpPJIOTIEPEBOAUUKOB U TU(DIIOCYPIONEPEBOIUNKOB.

3.8. ®opMbI U METOABI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4eHM sl
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[Ipumensiemble Tpu peanuzanuu padoueil mnporpammbl (GOpMBI U METOJbI KOHTPOJIS

MIPOBOJISATCS C YYETOM OTPaHHUYCHHS 310POBbs 00yUYaAIOIIUXCSL.

[enbro TeKynero KOHTPOJIS SIBJISETCA CBOCBPEMEHHOE BBISBICHUE 3aTPYJHEHUN U OTCTaBaHUs
00y4aroIerocsi ¢ OrpaHuYeHHBIMUA BO3MOXHOCTSIMU 3/I0POBbsI U BHECEHUE KOPPEKTUBOB B YUEOHYIO

JCATCIIbHOCTD.

d)opMa HpOMe)KYTOqHOﬁ arTeCTallun  yCTAaHABJIMBACTCA C YUCTOM HHIAUBUAYAJIBbHBIX

MCUXO(PU3NIECKUX OCOOEHHOCTEH O0O0y4alomuXcs WHBAJIUAOB W JIMIl C

OIrpaHUYCHHBIMHA

BO3MOXXHOCTSIMU 3JIOpOBBS (YCTHO, MHUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITbIOTEpe, B (hopme

TECTUPOBAHUSA U T.II.).

[Tpu mpoBeZeHUN TPOMEKYTOUYHON aTTeCTAllMi 00YyYaroleMycsl TIPEAOCTaBIIsETCS BpeMs Ha
MOJIrOTOBKY K OTBETY, YBEIMUEHHOE HE 00Jiee UeM B TPU pa3a OT YCTAaHOBJIEHHOTO JAJIs OJrOTOBKU
K OTBETY 00y4aloNIMMCsl, HE UMEIOIIUM OIPaHUYEHUH 110 COCTOSIHHIO 310POBbSL.

4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O IIPEIMETA

KoHTponb W oOIleHKa pe3ylbTaTOB OCBOCHHUS YYEOHOTO MpeaMeTa OCYLIeCTBISeTCs
npenojaBaTesieM B Mpoliecce MPOBEIEHUS YUEeOHBIX 3aHSITUH, TEKYIIEro M MPOMEXKYTOYHOIO

KOHTPOJISL.

OcobenHocTH OLCHKHU JIMYHOCTHBIX W MCTAIIPECAMCTHBIX PE3YJIbTATOB OCYHICCTBIIACTCA B

pamKax:

- TeKyllas OIleHKa (OCYLIECTBIAETCA NpernojaBaTeyieM IMPEeUMYIIECTBEHHO Ha OCHOBE
©XKETHEBHBIX HAOIOICHUH B X0/1€ YUCOHBIX 3aHATHI U BHEYPOUHOH JEATEIHLHOCTH);

- 3aIUTa UHAUBUYATLHOTO MTPOEKTA (TIPU HAJTUYHH);

- BHEIIHHE HENepCOHU(HIMPOBAHHBIE MOHUTOPUHTOBBIE HucciepoBanus (BIIP CIIO s

OLIEHKH METaIlpeIMETHBIX PE3yIbTaTOB).

JIOCTIXKEHHE CTYJeHTaMU NPEAMETHBIX Pe3yJbTaToOB, YCBOCHHBIC 3HAHUS U MPUOOPETCHHbIE

CTYJCHTaMH YMEHHUSI, OCYIECTBIISIETCS CIeNYIONMMHI opMamMi U METOIaMU KOHTPOJISL.

Kpurtepun Mertonasbl
Pe3yabTaThl 00yuenus OLIEHKHU OLICHKH
[IpeameTHBIC pe3ynbTaTH O YaeOHOMY MpeameTy "MaTtemaTuka' (BKIodas | Y CTHBIC OrneHka B
Kypcel "AnreOpa W Hadasa Marematmdeckoro amamuza', "l'eomeTpus', | OTBETHI paMKax
"BeposTHOCTD M cTatucTrKa") (0a30BBI YPOBEHb) TPeOOBAHHS K MPEIMETHBIM | OLEHUBAIOTC | TEKYILETO
pe3ynbTaTaM OCBOEHHUs 0a30BOr0 Kypca MaTeMaTHKH JAOJIKHBI OTPasKaTh: s 10 KOHTpOJIA
I11 - BrageHue MerogaMM JOKA3aTeNbCTB, AJITOPUTMAMU PELICHUS 3a/4ad; | IATUOAJUIBH | pe3yJbTaToB
yMeHue (HOpMyIHPOBaTh OINPEENICHHS, aKCUOMBI U TEOPEMBI, IPUMEHSTh UX, | O CUCTEME. | BBHIIOJHEHUS
NPOBOJMTH JI0Ka3aTeIbHbIC PACCYXKACHHS B XO/I€ PelIeHH 3a1ay; 3aJaHuil A7
12 - ymenue omepupoBaTh MOHATHSAMH: CTEIEHb YHCIA, JOTapU(pM UHCIA; | 5 — OTIIMYHO, | CAMOCTOSTEI

YMEHHUE BBIMOJIHATH BBIUMCIICHHE 3HAYEHUH U MpeoOpa3oBaHus BBIPAXECHUH CO | IPaMOTHO, BHOU paboTEHI.
CTeTIEHSIMH W Jorapudmamu, mnpeoOpa3oBaHUsl IPOOHO-PALMOHAIBHBIX | TIOJHO
BBIpaKCHU; W3JTI0KEH Ornenka

I13 - ymenne onepupoBaTh MOHATUSMH: palliOHATBHBIE, HPPAIMOHATFHBIE, | MaTepHall YCTHBIX
NOKa3aTeNnbHble, CTENEHHble, JIOTapU(pMHUUYECKHE, TPHUTOHOMETPUUECKHUE OTBETOB B
ypaBHEHUS ¥ HEPABEHCTBA, NX CHCTEMBI, 4 — xopomio, | pe3ynpTaTe

[14 - ymenwue omepupoBaTh NOHATUSAMU: (PYHKIINS, HEMPEpPHIBHAA (GYHKIHNA, | TOMYCKAeTCs | YCTHBIX H
NPOM3BOJHAs, NEpBOOOpa3Hass, ONpeleNeHHBI HHTErpaj; YMEHHE HaXOIWTh | OJHA — IBE MUCHMEHHBIX
NPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIHUHA, MUCIIONIB3Ys CIIPaBOYHBIC MaTEpHUaNbl; | OIIMOKU B OIIPOCOB,
WCCIIEIOBATh B MPOCTEHUINX CIy4asx (YHKIHA HA MOHOTOHHOCTh, HaXOJHUTH | M3JIOKEHUH | KOT/a
HauOoOJNbIIME ¥ HAWMEHbIIWME 3HAueHUs (QYHKUWH; CTpOUTh TpadUKH | MaTepHaia U | MPOBEPSIOTCS
MHOTOUYIEHOB C HCIIOJIb30BAaHUEM ammapaTa MaTeMaTH4YeCKOro aHaju3a; | peueBble TEOPETHUECK
MIPUMEHSTH TPON3BOAHYIO TIPH PEIICHUH 33/1a4 Ha ABI)KEHUE; PeIIaTh IPAKTHKO- | OIIHOKH ue u
OpHEHTHPOBAHHBIE 3aJjaud Ha HaWOOJNbIINE W HaWMEHbIINE 3HAYCHUS, Ha MPaKTHYECKU
HaXO0XJIEHUE IyTH, CKOPOCTH U YCKOPEHUS; 3- € 3HaHUA

I[I5 -  yMmeHuwe omnepupoBaTh MOHATUAMH: palUOHaIbHAs (QYHKLUS, | YAOBIETBOPH | OOYYaIOLINXC
nokaszarenbHas (DYHKIUWsS, CTerneHHas (QYHKIus, Jiorapudmudeckass (QyHKIUS, | TEIBHO (B o1
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TPUTOHOMETpUUECKUe GYHKLIUH, OOpaTHbIE (PYHKIINH; YMEHHE CTPOUTH rpaduKu
U3Y4YEHHBIX (YHKIWH, MCIIONB30BaTh IpaduKu NMpH H3YYEHHH IPOIECCOB U
3aBUCUMOCTEH, IIPH pEIICHUH 3a7ad U3 APYIUX YUeOHBIX MPEIMETOB U 3a7ay U3
peanbHOH KU3HH; BEIpaXXaTh (POpMyIaMy 3aBUCHMOCTH MEXKIy BETHIHHAMH;

I16 - ymenue pemars TEKCTOBBIE 3a/ladd Pa3HBIX THIOB (B TOM 4YHCJIE Ha
HPOLIEHTHI, JOIH U YacTH, Ha JBUKEHHUE, pabOTy, CTOUMOCTb TOBAapOB U YCIYT,
HAJIOTH, 3a/1a41 U3 00J1acTH YIpaBJICHHUS IUYHBIMHA U CEMEHHBIMU (PUHAHCAMH);
COCTaBIIATh BBIPAXKEHUS, YPABHEHHUS, HEPABEHCTBA M MX CHUCTEMBI 110 YCIOBHIO
3aJa4u, UCCIEN0BATh IOJIyYCHHOE PELICHUE U OLIEHUBATh IPaBAOIOA0O0HOCTh
Pe3yJIbTaTOB;

17 - ymeHHe oneprpoBaTh MOHATHAMHU: cpeiHee apupMEeTHIECKOe, MEaHa,
HauOoJblllee U HAaUMEHbIIEE 3HAYEHUs, pa3Max, IUCIEpCUs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE U3BJIEKaTb, HHTEPIPETHPOBATH
MHQOPMaIMIO, TPEACTaBICHHYI0 B Ta0nuuax, Ha Jguarpammax, rpadukax,
OTPaKAaIOIYyI0 CBOMCTBA peajbHbIX IIPOLIECCOB M SBICHUMN; IPEACTABIATH
MH(OPMAIIIIO C TOMOIIBIO TaOJIHIl M AWArpaMM; MCCIIEA0BATh CTATUCTHYECKHE
JaHHBIEe, B TOM YHCJE C IPUMEHEHHEM IpadUIecKuX METOAOB M AJIEKTPOHHBIX
CPEJICTB;

[18 - ymenue omepupoBaTh MOHATHAMH: CITy9aWHBIA OIBIT M CIydaliHOE
COOBITHE, BEPOSITHOCTD CIY4aifHOTO COOBITHSI; YMEHHUE BBIUYUCISTH BEPOATHOCTD
C HUCIIONB30BAHUEM I'PaUUECKUX METOMOB; MPUMEHSITH (DOPMYJIBI CIOXKEHUS U
YMHOKCHHSI BEpPOSTHOCTEH, KOMOMHATOPHBIC (haKThl B (hOPMYJIBI TIPH PEIICHUN
3aJa4; OLCHUBaThb BEPOATHOCTH PpEAIbHBIX COOBITHUH; 3HAKOMCTBO CO
CIIly4ailHBIMH BEJTMUYMHAMH; YMEHHE NPUBOAMUTH MPUMEPHI HNPOSIBICHHUS 3aKOHA
0O0JIBLINX YMCET B IPUPOAHBIX U OOIECTBEHHBIX SBICHUIX;

I19 - ymeHue onepupoBaTh MOHATUSAMM: TO4YKa, MNpsiMast, IJIOCKOCTb,
MPOCTPAHCTBO, ABYIPAaHHBIN Yrojl, CKpELIUBAIOIIKECS TPsSMBIE, TapauIeIbHOCTD
U MEPHEeHIUKYIAPHOCTh NMPAMBIX M IUIOCKOCTEH, Yrold MEXIy HPSIMBIMH, YrOl
MEXIY IIPSIMOM U IJIOCKOCTBIO, YTOJI MEKIY INIOCKOCTSIMU, PACCTOSIHUE OT TOUKH
JI0 TUTOCKOCTH, pacCTOSTHUE MEXTY ITPSIMBIMH, PACCTOSIHUE MEXAY MIOCKOCTSIMU;
YMEHHE HCIIONb30BaTh NPH PEIICHHH 3aJad U3y4deHHbIE (AKTBl U TEOPEMBI
IUITAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB OKPY’KaIOIEro MUpPA;

IT10 - ymeHue omnepupoBaTh IOHSATUAMHU: MHOTOIPaHHUK, CEYEHHE
MHOTOTpaHHUKA, KyO, TNapajuleienunen, MOpu3Ma, Oupamuna, ¢urypa u
MOBEPXHOCTh BpallleHHs], LWIUHIP, KOHyC, map, cdepa, ceueHus QGuryps
BpalleHus, IUIOCKOCTb, Kacaromasicss cepbl, LMWIMHApA, KOHyca, IJIOMAlb
MOBEPXHOCTH MUPaMUJBL, PU3MBI, KOHYCa, IIHHIPA, IIOMaas cepsl, 00beM
Ky0a, MpSMOYTOJILHOTO Tapajulelienunena, MUpaMuiIbl, MPU3MBL, IHIMHIPA,
KOHYcCa, 11apa; YMEHUE U300pakaTh MHOIOI'PaHHUKU U IOBEPXHOCTH BPaLIECHUs,
UX CEUEHMsI OT PYKH, C IIOMOILBIO0 YEPTEXKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX
CPEIICTB; yMEHHE paclo3HaBaTb CHMMETPUIO B TIPOCTPAHCTBE; YMEHHE
pacIio3HaBaTh NPaBUIbHbIE MHOIOI'PAHHUKHY;

IT11 - ymenue omnepupoBaTh MNOHATHUAMH: JBUKEHHE B IPOCTPAHCTBE,
noJo0Hble (UTYpHl B TPOCTPAHCTBE; HMCIONB30BATh OTHOIICHHE IUTOMIaneit
MOBEPXHOCTEH U 00BeMOB MOIOOHBIX GUTYp TP PEILICHUH 3a/1aY;

I112 - ymeHue BBIYMCIATH TE€OMETPUYECKHE BEIMYMHBI (IJIMHA, Yrod,
IUIOIIA/Ab, 00BEM, TUIOLIAlb TIOBEPXHOCTH), UCIIOIB3Ysl N3yUCHHBIE (OPMYIIBI U
METOJIBI;

I113 - ymeHue omnepupoBaTh MOHATUSIMM: MPSIMOYIOJIbHAs CHCTEMa
KOOpJIMHAT, KOOPAMHAThl TOYKH, BEKTOP, KOOPIMHATHI BEKTOpA, CKaIpPHOE
MIPOM3BEJICHUE, YTOJl MEXAY BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEJICHHE
BEKTOpA Ha YMCIIO; HAXOAUTH C IOMOIIBIO M3YyYCHHBIX (DOPMYN KOOPAMHATHI
CepeAMHBI OTPE3Ka, PACCTOSIHUE MEXKAY IBYMS TOUKAMU;

[114 - ymenue BbIOMpATh MOIXOAALIMHA HM3YYEHHBIH METOXN U pPEIICHHS
3aJa4u, paclo3HaBaTh MaTeMaTHYecKhe (akThl U MaTeMaTH4ecKue MOJCIH B
IPUPOAHBIX U OOLIECTBEHHBIX SBICHUSX, B HUCKYCCTBE, YMEHHE IIPUBOAUTH
IPUMEPBI MATEMAaTHYECKHUX OTKPBITHH pOCCUMCKON U MUPOBOM MaTeMaTHIECKOM
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HaYKH.

Ilo yyeOHOMY mpeamety "Maremaruka" (Bkiodast paszgensl "AnreOpa u
Hayajma Marematuueckoro aHanuza", "l'eomerpus", "BepodrHocte U
cratuctuka") (yriyOJeHHBIH YPOBEHB) TpeOOBAHUS K MMPEAMETHBIM pe3yIbTaTaM
OCBOEHHUS YITIyOJIEHHOTO Kypca MaTeMaTHKH JOJDKHBI BKJIFOYAaTh TPEOOBAHUS K
pe3yabpTaTaM 0CBOSHHS 0a30BOT0 Kypca U IOTIOJHUTEIBHO OTPaXKaTh:

[lyl - ymenue onepupoBaTh NOHATHSIMHU: ONPEIENICHUE, aKCHOMa, TEOPEMA,
CJIEJICTBUE, CBOICTBO, IPU3HAK, JI0Ka3aTeJIbCTBO, PaBHOCHUJIbHbIE
(dhopMynHpOBKH; yMeHHE (GOPMYNIHUPOBaTh OOpaTHOE M MPOTHUBOIOJIOKHOE
YTBEP)KICHUE, TPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI, UCIONB30BaTh METO[
MaTeMaTUYeCKOH MHAYKIHUM; IPOBOAMUThH JIOKA3aTENbHbIE PACCY)KICHUS IIPH
PELICHNN 3a/1a4, OL€HUBATh JIOTMUYECKYIO IIPaBUIIBHOCTh PACCYXKACHUI;

[ly2 - ymenue omnepupoBaTh MNOHITHAMHU: MHOXECTBO, IMOJIMHOKECTBO,
olmepaluy  HaJd  MHOXECTBAaMM; YMEHHME  HCIIOJIb30BaTh  TEOPETHKO-
MHOKECTBEHHBIN anmapaTt AJIs1 ONUCaHUs PeaJIbHBIX IPOLIECCOB U SIBICHUN U NIPU
pelleHnH 3a/1a4, B TOM YHUCIIe U3 APYTHX YUeOHBIX PEIMETOB;

I[Ty3 - ymeHue onepupoBaTh MOHITUSME: Tpad, CBSI3HBII Tpad, 1epeBo, IHUKJ,
rpa¢ Ha IUIOCKOCTH; YMEHME 3a/aBaThb U OIMCHIBaTh TI'padbl pa3IndHBIMU
croco0aMu; UCTIONB30BaTh rpadbl pH PEIIeHUH 3a1ay;

IIy4 - ymeHume CBOOOJHO ONEPUPOBATH MMOHATHSIMHU: COYCTAHHE,
[IEPEeCTaHOBKA, YMCIO COYETaHWH, YUCIO IepecTaHoBOK; OuHOM HploTOHAa;
YMEHHE TPHMEHATh KOMOWHATOpHBIE (aKThl M PACCYKIACHUS Ul PEIICHHS
3a1ad;

IlyS - ymeHue onepupoBaTh MOHATUAMMU: HATYpajIbHOE YHUCIIO, LIEJI0€ YHUCIIO,
OCTaTOK I10 MOZYJIIO, PALlMOHAJILHOE YUCII0, UPPALIMOHATIBHOE YUCIIO, MHOXKECTBA
HATypalbHBIX, LENbIX, PAlUOHAJIbHBIX, NCHCTBUTEIBHBIX UHCEN; YMEHHUE
UCIIOJIB30BaTh NPHU3HAKH JEIMMOCTH, HAaWUMEHBLIMKA OOLIMHA JenuTens |
HauMeHbIllee OOllee KpaTHOe, anropuTM EBkimuna npu pelieHun 3anad;
3HaKOMCTBO C Pa3THYHBIMHU NO3ULIUOHHBIMI CUCTEMaMH CUUCIICHHUS,

[Iy6 - ymenue cBOOOAHO ONEPUPOBATH MOHATHSIMHU: CTENEHb C LIENbIM
[I0Ka3aTesleM, KOpEHb HaTypaJlbHOW CTENEeHM, CTEeNEeHb C PpalOHAIbHBIM
[IOKa3aTeseM, CTENeHb C JCHCTBUTENbHBIM (BEIIECTBEHHBIM) IIOKa3aTeleM,
Jorapudm 4mcia, CHHyC, KOCHHYC U TAHT'€HC IPOU3BOJIBLHOTO YNCIIA;

[ly7 - yMeHume omnepupoBaTh MOHATHUAMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHNE, HEPAaBEHCTBO, CUCTEMa YPaBHECHUN U HEPaBEHCTB,
PaBHOCHIBHOCTb  ypaBHEHWH, HEpaBEHCTB M CUCTEM, pallMOHAJIbHBIC,
UppaLrOHANbHEIE, MOKa3aTeNbHBIE, CTCTICHHEBIE, norapudmuieckue,
TPUTOHOMETPUUECKUE YPABHEHHs, HEPABEHCTBA U CHCTEMbl; YMEHHUE DELIaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3IMYHbIX IPUEMOB; PEIIaTh
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C MapamMeTpoM; NMPHUMEHSITh ypaBHEHUS,
HEpaBEHCTBA, MX CHUCTEMBI I PEIICHUs MaTeMaTHUECKUX 3aJad U 3a7ad U3
PasTUYIHBIX 00IaCTe HAYKH U PEATbHOMN KU3HU;

IIy8 - ymenume cBOOOJHO OmEpUpOBaTh MOHATHAMHU: Tpaduk (yHKUUH,
oOpatHast QyHKIMS, KOMITO3ULUS QYHKIMHA, TUHEHHAs GYHKUMS, KBaIpaTHIHAs
GyHKIMA, cTerneHHas (YHKIUS C LEIbIM ITOKa3aTeleM, TPUTOHOMETPHUUYECKHE
¢yHKUMM, OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIHMH, T[OKa3aTenbHas |
norapudmudeckas GyHKLIUH; YMEHUE CTPOUTH IpadUKH (QYHKIHA, BHIOIHATH
npeoOpa3zoBanus rpa@UKOB (YHKITHIA;

yYMEHHE HCHOIb30BaTh Tpapuku (GYHKIMH Ui HW3yYCHHS IPOIECCOB H
3aBUCHUMOCTEH TPH PpEIICHHH 3aJa4 M3 APYTruX YYeOHBIX MPEeIMETOB M U3
peanbHOM XKU3HU; BbIpaXkaTh (POPMYJIaMU 3aBUCUMOCTH MEX/Y BEJIMUNHAMU;

yMEHHE CBOOOJHO ONEpPUPOBaTh IOHATHAMHU: YETHOCTh (YHKLUH,
NePUOJUYHOCTh  (YHKUUH, OTPAaHUYCHHOCTh (YHKUUH, MOHOTOHHOCTb
¢GyHKOMM, SKCTpeMyM QYHKUOMHM, HauOoJblllee W HaWMEHbIIEe 3HAYCHUS
(GYHKIMY Ha IPOMEXYTKE; YMEHHUE MIPOBOAUTD HUCCIIEA0BAHUE (QYHKIIUH;

YMEHHE HCIONB30BaTh CBOWCTBA M rpaduku (yHKUMH AJs pelIeHus

Keiic-
3a/1aHKs,

IIpomexyTo
YyHas
aTTecTanus
- 9K3aMEH
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ypaBHEHUH, HEPABEHCTB U 3a]1a4 ¢ TapaMeTpaMu; H300paxkaTh Ha KOOPIMHATHON
TUIOCKOCTH MHOKECTBA PEIICHNH YpaBHEHUH, HEPABEHCTB U UX CHUCTEM;

IIy9 - ymeHue cBOOOAHO ONEpUPOBATH MOHATHUSMH: MOCIEAOBATEIBHOCTE,
apudMeTHUYeCcKas NPOrpeccHs, TeoMeTpuieckas Iporpeccus, OeCKOHEYHO
yObIBaroIas reoMeTpudecKas MIPOTPECCHS; yMeHHe 3a/1aBaTh
MOCIIEIOBATENIEHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX (hOpMYIT;

IIyl0 - ymeHue omepupoBaTh MOHATHUSAMH: HENPEPHIBHOCTH (YHKIUH,
acuMNTOTHl Tpaduka (QyHKIUM, TepBas W BTOpas NPOM3BOJAHAS (DYHKIUH,
FCOMETPHUYCCKUH M (U3NYECKHUI CMBICT TMPOU3BOIHON, IEepBOOOpa3Hasi,
OTIpeICICHHBI MHTETpajl, YMEHHE HaXOOUTh aCUMITOTHI rpaduka (yHKLIWH,
YMEHHE BBIYUCIATH TIPOU3BOAHBIE CYMMBI, TIPOM3BEJCHHUS, YAcCTHOTO U
KOMITO3UIIMY (DYHKIINH, HAXOJIUTh YpaBHEHUE KACaTeIbHON K TpaduKy QyHKIINH;

YMEHHE HCHOIb30BaTh MPOM3BOMHYIO JUISI MCCIEAOBaHUS (DYHKUIWH, s
HaXOKACHUS HaWIyYLIETo PEIICHHs B MPHUKJIAAHBIX, B TOM YUCIIE COLUAIBHO-
SKOHOMUYECKHMX M (M3WYECKUX 3a7adax, IJIs ONpeAeNieHHs CKOPOCTH |
YCKOpEHUs; HaXOJWUTh IUIOMAAN W 00BeMBI (PUTYyp C TOMOIIBIO WHTErpaja;
OPUBOIUTH MpPUMEpPHl MAaTEeMaTHYECKOTO MOAETHPOBAHUS C  TOMOLIBIO
I QepeHInaNbHBIX YpaBHEHUI;

I[Iyll - ymenue omepupoBaTh TMOHATUSAMH: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIIEKCHBIE YKCIIa, MOAYJb U apTYMEHT KOMIUIEKCHOTO YHca,
(hopma 3amrcyu KOMIUIEKCHBIX Yucell (reoMeTpruiecKasi, TPoUroHOMETpHUecKasi U
anreOpamdeckas); yMeTh TPOW3BOIUTH apu(METHUECKHE JEUCTBHS C
KOMIUIEKCHBIMH YHCIIaMH; TPUBOAUTH MPUMEPHI HCIIOB30BAHUS KOMITIIEKCHBIX
YHCen;

IIyl2 - ymeHue CBOOOJHO OIEPHPOBATH IOHATHUSAMHU:  CpEIHEE
apudMeTHYecKoe, MeraHa, HauOoJblllee ¥ HauMEHbIee 3HAUCHHS, pa3Max,
JUCTIEpCUs, CTaHIApTHOE OTKIOHEHHE [yl OINMCAHMS YHCIOBBIX JaHHBIX;
YMEHHE HCCIEN0BaTh CTATHCTUUECKUE AAaHHBIC, B TOM YUCIIE C TIPUMEHEHHEM
rpauyeckux METOAOB M AIIEKTPOHHBIX CPEACTB; Tpaduvecku HCCIeTO0BaTh
COBMECTHBIC HAOJIOACHUS C TOMOLIBIO AMATPaMM pacCEeUBAaHUS U JMHEHHOMN
perpeccun;

[Iyl3 - yMeHHMe HaXOJWTh BEPOSTHOCTH COOBITHH C WCITOJIB30BAaHUEM
rpapuyecKkux METOOB; MPUMEHSTD ISl pelIeHus 3a1a4 GOopMyYJIIbl CIOKEHUS U
YMHOXXEHHSI BEpOATHOCTEH, (opMyny TMOMHOHW BEpOATHOCTH, (HOpMyITy
Bepaymnnu, xomOuHaTOpHBIE (DakTBl M (OPMYIBL, OLEHHUBATH BEPOSITHOCTH
peasbHBIX COOBITHIA; YMEHHE ONEePHPOBATh MOHATHUSAMH: CIIy4aiiHas BEITUYMHA,
pacmpeneneHie BEpOATHOCTEH, MaTeMaTHyecKoe OXHIaHWe, IUCTIEepPCHs U
CTaHIApTHOE OTKJIOHEHHE CIyYaliHOW BENUYMHBI, (YHKIUHU pacrpeneicHus U
TUIOTHOCTH PAaBHOMEPHOTO, IMOKA3aTEIbHOTO M HOPMAJIBHOTO paclpeielieHuil;
YMEHHE WCIOIb30BaTh CBOWCTBA M3YYCHHBIX DACIPENENCHUN IS PEmIeHUs
3a[a4; 3HAKOMCTBO C MOHITUSMHU: 3aKOH OOJIBIINX YHCEN, METOIBI BEIOOPOYHBIX
WCCIIEIOBAaHNN; yMEHHE NPHUBOJINUTH NMPUMEPHI MPOABIEHUS 3aKOHA OOJBIINX
YHCel B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

[Iyl4 - ymenue cBOOOIHO ONEPHPOBATH MOHATHSIMU: TOYKA, MNpAMasi,
TUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH yTrojl, ABYTPaHHBIA yrod,
TPEXTpaHHBIA YTOJ, TEepPECcEeKaronecs, MapaieIbHbIe W CKPEIINBAIOIIHECs
npsIMbIE, TAPAJUICIBHOCTD U MEPIECHANKYISIPHOCTD MPSIMBIX U IFIOCKOCTEH, yroi
MEXKIY MpSMBIMH, Yrojd MEXKAYy NpsSIMOW M IJIOCKOCTBIO, YIONX MEXAY
TUTOCKOCTSIMU; YMEHHUE MCIIONIH30BaTh MPH PEIICHUH 3a/1a4 U3YYEHHBIE (PaKThl 1
TEOpEMBI TNIAHUMETPHH; YMEHHE OLIEHUBAThH pa3Mephl 0OBEKTOB B OKPY KAIOIIIEM
MHUpE; YMEHHE OIEpUpoBaTb MOHATHSAMU: MHOTOTPAHHHUK, CEUYCHHUE
MHOTOTPAaHHWKA, MPAaBHIBHBIA MHOTOTPAHHHK, MpU3Ma, NHpamMuaa, Gurypa u
MOBEPXHOCTH BpAIllEHHSI, IUINHIP, KOHYC, map, cepa, pasBepTKa MOBEPXHOCTH,
CeueHMs KOHyca W IMJIMHAPA, MMapajuleIbHbIe OCH WIIM OCHOBAaHHUIO, CEUCHHUE
mrapa, TIOCKOCTbh, Kacaromasicsi cepbl, HWIMHAPA, KOHyca,; YMEHHUE CTPOUTH
ceueHre MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
BpALICHNUS, X CEUEHHSI, B TOM YHCJIE C TIOMOIIBIO AIEKTPOHHBIX CPEACTB; YMEHHUE
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MIPUMECHSTh CBOICTBa TEOMETPHUYCCKUX ¢buryp, CaMOCTOSTEIHHO
(hopMynHpOBaTh ONpEACICHUS H3y4aeMbIX (UTYp, BBIIBUTATh THUIOTE3BI O
CBOWCTBaX ¥ TMpPHU3HAKAaX T'COMETPHUYSCKUX (UTyp, OOOCHOBBIBATH HIIH
OTIpOBEpraTh WX; YMEHHE MPOBOAUTH KiaccH(HUKAMIO (PUTYp MO pa3sTuYHBIM
MpU3HAKAM, BBITIOJIHATh HEOOXOAMMBIE TOTIOTHUTEIBHBIE TIOCTPOCHHUS;

[Iyl5 - ymeHme cBOOOJHO ONEPHUPOBATH MOHATHSIMH: IUIOMIAAb (UTYPHI,
o0beM (Qurypsl, BEIMYMHA YIJIa, PACCTOSHUE OT TOYKH JO TIUIOCKOCTH,
paccTosiHUE MEXIY MpPSIMBIMHU, PACCTOSIHUE MEKIY IUIOCKOCTSAMU, IUIOIIA/Th
cepsl, TIOMAAb TOBEPXHOCTH MHUPAMUIBI, TPU3MBI, KOHYCa, IMIHHIPA, 00BEM
Ky0a, TPSIMOYTOJBHOTO MapaslIelenuIieaa, MTUPaMUuIbl, MPU3MBL, IMIHHApPA,
KOHYCa, I1apa; YMEHHE HAXOJUTh OTHOIICHHE 00EMOB ITOTI00HBIX (UTYD;

[Iyl6 - ymenue CcBOOOMHO ONEPHUPOBATH TMOHATHAMH: IBIKCHUE,
napaJuIeIbHBIN TEPEeHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue Mo100us, TO00HBIC (DUTYPHI; YMEHUE PACIIO3HABATEH PABHBIC U
noJJ00HBIe (UTYPBI, B TOM YHCIIE B MIPUPOJIE, UCKYCCTBE, ApXUTEKTYpE; YMEHUE
WCTIONB30BaTh T€OMETPUYECKHE OTHOIIEHHS, HAaXOIWUTh T'eOMETPUUYECKHUE
BEJIMYWHBI ([UIMHA, yroJl, TUIOMIA/h, 00BEM) MpPU PEIICHUU 3a1a4 U3 JIPYTUX
y4eOHBIX MPEAMETOB U U3 PEaTbHON KU3HH;

[Iyl7 - ymenme cBOOOJHO OMEPUPOBATH MOHATHUSAMH: MPSIMOYTOJIBHAS
CUCTEMa KOOPJMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAMHATHI BEKTOPa, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha YHCIIO, PA3IOKCHUE BEKTOpa 1Mo 0aswmcy,
CKaJIsIpHOE MPOM3BE/IEHNE, BEKTOPHOE MPOU3BENICHIE, YTOJ MEXAY BEKTOpaMH;
YMEHHE HCIONB30BaTh BEKTOPHBIM WM KOOPAMHATHBIA METOJN JIS PEIICHHS
TCOMETPHUYCSCKUX 33a7ad U 3a/Jad JPYrux Y4YeOHBIX IMPEIMETOB; ONEPUPOBATH
MOHATHUAMH: MaTpuma 2 X 2 u 3 X 3, onpeeuTeNh MaTPHUIIEI, TEOMETPUICCKUI
CMBICTT OIIPEIEITUTEIS;

[Ty18 - ymMeHHMe MOJEIMPOBaTh peaIbHBIC CUTYAIMH Ha S3BIKE MaTeMaTUKU;
COCTaBIISITh BBIPAKCHUS, YPABHCHUS, HEPABEHCTBA M MX CUCTEMEI 110 YCIOBUIO
3a/a4r, MCCIEAOBaTh IOCTPOCHHBIE MOJIENH C HWCIOJIB30BAaHHEM ammapara
anreOpbl, HHTEPIIPETUPOBATH MOTyYEHHBIN PE3yIbTaT; CTPOUTh MATEMATUICCKHUEC
MOJICJIH C TIOMOIIBI0 TEOMETPUICCKHUX MOHIATUN U BEJIMYHH, PEIIATh CBSI3aHHBIC
C HUMH TIPaKTHYECKHE 3a/Jadyd; COCTaBJISATh BEPOSTHOCTHYIO MOJENb W
WHTEPIPETUPOBATh TONYYEHHBIH pPE3yNbTaT; pellaTh MPHUKIaTHBIE 3374l
CpeICTBAMH  MAaTEeMaTHYECKOIO0 aHajau3a, B TOM 4YHCJIE COIHAIbHO-
3KOHOMUYECKOTO U (PU3NIECKOTO XapaKTepa;

[Iyl9 - ymenwme BBIOMpaTh MOIXOMAIIANA METOM JUIS PEIICHUS 3aJaqu;
MOHUMaHUE 3HAYUMOCTU MAaTEeMATUKH B H3YYCHUHU MPUPOTHBIX U OOIIECTBEHHBIX
MIPOIIECCOB U SIBIICHUIT, yMEHUE PACIIO3HABATH MPOSIBIICHUE 3aKOHOB MaTEMaTHKH
B HCKYCCTBE, YMEHHE IPHBOIAUTH MPUMEPHl MaTEeMaTHYECKUX OTKPBITHIH
POCCHUICKON 1 MUPOBOI MaTEMaTHUUYECKON HAYKH.
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