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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
YYEBHOI'O IPEIMETA
«»OYI1.03 MATEMATHUKA (YIJIYBJEHHBII YPOBEHD)»

1.1. Heab u MecTO MpeaMeTa B CTPYKTYype 00pa3oBaTe/ibHOW MPOrpaMMbl

Lenu 1 3agaun npeamMera:
— (opMupoBaHuE MPEACTABICHUN O MaTeMaTUKE KaK yHHBEPCAIbHOM SI3bIKE HAYKH, CPEICTBE
MOJIETTUPOBAHUS SIBJICHUM U MPOLECCOB, 00 UAESIX U METOAaX MaTeMaTHUKHU;
— pPa3BHUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXEHUS, aITOPUTMHUYECKON
KyJAbTYpbl, KPUTHUYHOCTH  MBIIUICHUS HA YpPOBHE, HeoOXomuMoMm misi  Oynyuiei
poeCCUOHATIBHOM IeATENFHOCTH, VIS IPOIOJDKEHUST 00pa30BaHMs U CaMOOOpa30BaHMS;
—0 BJaJICHUE MaTEeMaTHYEeCKUMU 3HAHUSMU U YMEHUSMHU, HEOOXOJUMBIMU B TOBCEIHEBHOU
KHU3HH, JUIA W3YYECHUS CMEXKHBIX €CTECTBEHHO - HAayYHBIX JUCIUIUIMH Ha 0a30BOM ypOBHE U
JUCHUIUIMH TPO(ECCHOHATBHOrO I[MKJIA, IS TMOJydeHHs oOpa3oBaHus B 00ONacTsIX, HE
TpeOyIONMX yriayO0IeHHON MaTeMaTHIeCKON TTOITOTOBKH;
— BOCIUTaHUE CpPEACTBAMH MATEMATUKU KYyJIbTYpPhl JUYHOCTH, TOHUMAHUS 3HAYUMOCTHU
MaTeMaTHKH JUIsI HAYYHO-TEXHHYECKOTO TPOrpecca, OTHOUICHHWS K MAaTeMaTHKE KaK K YacTh
OOIIeUeIOBEYECKOM KyJNbTypbl dYepe3 3HAKOMCTBO C KCTOpPHEH pa3BUTHS MaTeMAaTHKH,
3BOJIIOIMENA MAaTEMAaTUYECKUX UJICH.

VueOupiii mpenmer OVYIL.O3 Marematuka (yriiyOleHHBIH  ypOBEHB)  SIBISIETCS
00s3aTeNbHBIM TIPEIMETOM MpenMeTHON obnactu «Marematnka u uHpOpMmarukay OI'OC
cpenunero obmiero oopazosanus (GI'OC COO).

B yuye6nom mnane IITICC3 yueOHbIN npeamer MaTemMaTHKa OTHOCHTCS K 00S3aTebHBIM
o0mieo0pa3oBaTeabHbIM YYEOHBIM MpeaMeTaM, (QOpMHUPYEMBbIM M3 MPEAMETHBIX o0iacTen
noanyakra 18.3.1 ®I'OC COO. UzyuyeHue mpeamera MpeaycCMOTPEHO HAa 0a30BOM YPOBHE U
HAIPaBIIEHO HAa JOCTHUKEHHE JIMYHOCTHBIX, METAampEeIMETHBIX U MPEAMETHBIX pPe3yJbTaTOB
o0yuenus B cootBeTcTBUU ¢ TpedoBanusmMu GI'OC COO.

1.2. Ilnanupyemble pe3y/1bTAaThl 0CBOCHHMS Y4eOHOI0 NpeaMeTa
1. IlnaHupyemMble JUYHOCTHBIE Pe3yJILTATHI OCBOECHHS Y4eOHOI0 mpeaMeTa:
—TOTOBHOCTh U CIIOCOOHOCTh OOY4YalOUIMXCS K CaMOpPa3BUTHUIO U CAMOBOCIIUTaHHMIO B
COOTBETCTBHUH C OOIICYETIOBEYECKIMH IEHHOCTSIMH U HI€AJIaMU TPayKIAHCKOTO OOIIECTBA;
— c(OPMHUPOBAHHOCTD I'PAXKIAHCKON MO3UIIMH 00YYaIOLIEToCss KaK aKTUBHOI'O M OTBETCTBEHHOTO
4JIeHa POCCUICKOro O0IECTBa;
— ¢(hopMUPOBAHHOCTh POCCHUMCKON TI'pa)KTaHCKOM HAEHTUYHOCTH, MATPUOTU3MA, YBAKEHHUS K
CBOEMY HApOAY, YyBCTBAa OTBETCTBEHHOCTH mepel PoauHONM, ropaocTv 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3bIK U KyJIBTYpY, IPOILIOE U HACTOSIEE MHOTOHALMOHATIBHOTO Hapoa Poccun;
— HOCEHHOCTHOC OTHOHICHWEC K TOCYJApPCTBCHHBLIM CHMBOJIAM, HCTOPUYUCCKOMY H HNPHPOAHOMY
HaclleIn0, TMaMSATHUKaM, TpagulusM HapoJoB Poccum, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIM U TPY/IE;
— uJeitHas yOeKJeHHOCTb, TOTOBHOCTh K CIIY>KEHHUIO U 3aimuTe OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyap0y;
— OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOT0 Hapo/a;
— CCbOpMI/IpOBaHHOCTI) HPABCTBCHHOI'O CO3HAHMA, 9TUYCCKOI'O IOBCACHM,
— CIIOCOOHOCTH OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYACh Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,
— yOeX/IeHHOCTh B 3HAUMMOCTH JUIS JIMYHOCTH M OOIIECTBAa OTEYECTBEHHOTO M MHUPOBOIO
HCKYCCTBA, STHUYECKHNX KyJIbTYPHBIX TPAJULMN U HAPOJHOTO TBOPUECTBA;
— FTOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOPA3BUTHUIO HA IPOTSKEHUH BCEH KU3HMU;



— c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOH MpPaKTUKH, OCHOBAHHOTO Ha JAMAJIOre KYJbTYp, CIIOCOOCTBYIOIIETO
CO3JIaHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;

— COBEpILIECHCTBOBAHME SI3BIKOBOM M YMUTATEIBCKOW KYJIbTYpPbl KaK CpPEICTBAa B3aMMOJIECHCTBHS
MEXy JIFOJIbMH U TIO3HAHUSI MUPA;

— OCO3HAHUs LIEHHOCTU HAy4YHOW JEeATEIbHOCTH, F'OTOBHOCTb OCYULIECTBIISITH IPOEKTHYH M
HCCIIEIOBATENBCKYIO AEATEIbHOCTh HUHAMBUAYAJIBHO U B TPYIIIIE;

— YMEHHUE B3aUMOJICHCTBOBATH C COLMAIbHBIMU MHCTUTYTaMH & COOTBETCTBUU C UX (PYHKIMSIMU
Y Ha3HAYCHUSIMU;

— TOTOBHOCTb K CAMOBBIPa)KEHHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIIEHUE MPOSIBUTh KaueCcTBa
TBOPYECKOM JINUHOCTH;

— TOTOBHOCTb K TPY/ly, OCO3HaHHE [ICHHOCTH MacTepCTBa, TPYI0JII00HE;

— FOTOBHOCTb K aKTUBHOM JIEATEIBHOCTU TEXHOJIOTMYECKOW M COLUAIBHOM HAIPABIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IIIAHUPOBATh U CAMOCTOSITEIILHO BBIIOIHSTH TAaKyIO

JIEATENbHOCTD;

— MHTEpeC K pa3InyHbIM chepam npodeccrnoHalbHON 1eATeIbHOCTH, YMEHUE OCYIIECTBIISTh
OCO3HAHHBIN BEIOOD OyayIeit mpodeccuu U pean30BbIBATH COOCTBCHHBIC )KU3HCHHBIC TIAHBI.

2. [InanupyemMblie MeTanpeIMeTHbIE Pe3yJIbTATHI OCBOEHHUsI y4eOHOT0 MpeaMeTa:
2.1. OBnaneHre yHUBEPCATIbHBIME YUCOHBIMH ITO3HABATEIBHBIME JICHCTBUSMHU:
a) 0a30BbIC JJOTUYECKHE JICHCTBHUS:
—  €caMOCTOATENBHO (OPMYyJIUPOBaTh W aKTyalU3upoOBaTh NpPOOJIEMy, paccMaTpuBaTh e
BCECTOPOHHE;
— YCTaHaBJIMBATh CYIIECTBCHHBIN MPU3HAK WJIM OCHOBaHUS I CPaBHEHUS, KiIacCU(PUKAIUKN U
0000I1IeHHST;
— ONPEACIATH LENU ICATEIIbHOCTH, 33]1aBaTh apaMeTPhl U KPUTSPUH UX JTOCTHIKCHHUSI,
— BBISBJISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBJICHHUSX;
— BHOCUTh KOPPEKTHBBI B JICATEIBHOCTb, OIICHUBATh COOTBETCTBHE pPE3yJbTATOB IIEIISIM,
OIICHUBATh PHCKU MOCIICICTBUI JICITEILHOCTH;
0) 6a30BbIC HCCIIEOBATEIHLCKUE JCHCTBHS:
— BJAJICTh HAaBBIKAMHU YyYeOHO-MCCIICIOBATEILCKOH W TPOSKTHOM JEATEIHbHOCTH, HABBIKAMH
peleHust mpooiiem;
— CITOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIBHOMY IMOWCKY METOJIOB PEIICHUS MPAKTHICCKUX
3ajJ1a4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;
— OBJIQJICHHE BUIAMH JESATCIBHOCTH 110 IOJTYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIHH,
npeoOpa3oBaHUI0 M TMPHUMEHEHHWIO B PA3JIMYHBIX YUYEOHBIX CUTyalUsiX, B TOM YHCIE IMPH
CO3JIaHHH YYEOHBIX U COIMATBHBIX IPOCKTOB;
— (hopMUpOBaHHE HAYYHOTO TUIIA MBIIUICHUS, BIJICHUE HAYYHOU TEPMUHOJIOTHEH, KIIFOYSBBIMU
MOHATHSAMHU M METOAMU;
— BBISBIISITH IPUYMHHO-CJICICTBCHHBIC CBSI3M M aKTYaJIM3HPOBATh 3aJlauy, BBIIBUTATh THIIOTE3Y
€e peIIeHUs, HAXOJWTh AapryMEHTBhI I JOKa3aTeIbCTBA CBOWUX YTBEPXKICHHI, 3a/1aBaTh
napaMeTpbl U KPUTEPUHU PEIICHUS;
—  aHaJIM3WPOBAaTh B XOJE€ pEIICHHS 3aJadd pPe3yJbTaThl, KPHUTUYECKH OIIEHHBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHECHHUSI B HOBBIX YCIIOBUSX;
— OCYIIECTBIISTh IIEJICHANPABICHHBIA TIOUCK IEPeHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
npodecCHoHANBEHYIO Cpeny;
— YMeTh MIEPEHOCUTH 3HAHUS B ITO3HABATEIHHYIO U MTPAKTUICCKYIO 00JIACTH JKU3HEICATEIIbHOCTH;
B) paboTta ¢ uHpopmanueii:
— BJIQJIETh HABBIKAMU ITOJyYEHHSI HHPOPMAIIUU U3 HCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISATh TOUCK, aHAJIHM3, CUCTEMATU3AIMI0 W MHTEPIPETAIMI0 HHOOPMAIMKH pPa3TMYHBIX
BHJIOB U ()OPM IPECTABICHHS,
— BJIQJICTh HABBIKAMHU PACIIO3HAHMS W 3aIIUTHl WH(pOpPMAINU, HHPOPMAIIMOHHON 0e30MacHOCTH



JIMYHOCTH;

— CO3/1aBaTh TEKCThl B pa3iMyYHbIX (hopMarax C y4yeToM HazHa4yeHHs MH()OpPMALUU U IIeNIeBOI
ayJUTOpPUH, BEIOUPAst ONTUMAIBHYIO (POpPMY MpENCTaBICHUS U BU3YATU3AIIH.

2.2. OBnajzieHre YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSMU:

a) obmeHue:

— OCYILECTBIISITH KOMMYHHKAIIMHU BO BeexX cepax IesTeNIbHOCTH;

— BJIQICTh PAa3IUYHBIMU CIIOCOOAMHU OOILEHUS U B3aUMO/ICHCTBUS;

— apryMEHTUPOBAHO BECTU JMAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYallUH;

— Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIIOIb30BAHUE A3BIKOBBIX CPE/CTB;

0) coBMecTHas JesTeIbHOCTD:

— MOHUMATh U UCTIOJIb30BATh MPEUMYILECTBA KOMaHIHOW ¥ MHANBUIYAIbHOU PabOTHI;

— mpenjararb HOBBIE MPOEKTHI, OLEHUBATh W€ C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

— OCYILECTBIISATh MO3UTUBHOE CTPATErMYECKOE IMOBEICHUE B PA3JINYHBIX CUTyalUsIX, IPOSBIISATh
TBOPYECTBO U BOOOpakeHUE, OBITHh MHUIIMATHBHBIM.

2.3. OBnazieHre yHUBEPCATbHBIMU PETYISATUBHBIMU ACHCTBUSMHU:

a) caMOOpraHu3aIus:

— CaMOCTOATEIbHO OCYIIECTBISTh IO3HABATEIBHYIO JESATENbHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC 3aJauyd B O0Opa30BATCIILHON JAESATEIHLHOCTH U
KU3HEHHBIX CUTYALMSIX;

— CaMOCTOATEIbHO COCTaBJIATH IUIAH PELICHUS MPOOJIEMbl C YYETOM HMMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTECHUM;

— J1aBaTh OLICHKY HOBBIM CUTYaIHsIM;

— pacUIMpATh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JTMUHBIX MPEANOYTEHHIA;

— JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 33 PELLICHUE;

— CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHHUIO IIMPOKON IPYAUILIUU B PA3IMUHBIX 00JaCTIX
3HaHWi, TOCTOSTHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpHBIH YPOBCHbD;

— OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

0) CaMOKOHTPOJIb!

— BIIa/IETh HaBBIKAMM O3HABATEIbHON peduieKCHU KaK OCO3HAHMsI COBEpIIAeMbIX NEHCTBUN U
MBICIUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

— MCII0JIb30BaTh IPpUeMbl pedIeKCHH /ISl OLIEHKU CUTYalluH, BEIOOpA BEPHOT'O peIIeHUS;

B) YMOIIMOHAIbHBIA WHTEJUIEKT, MPEIIoIaralomuii copMUpOBaHHOCTE:

— CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMAaTh CBOE YMOLMOHAIBHOE COCTOSIHUE,
BHJIETH HAMPABIIEHUE PA3BUTHSI COOCTBEHHOM AYMOIMOHAIBHOU c(pepbl, ObITH YBEPEHHBIM B ce0e;
— CaMOpETyJMPOBaHNUs, BKIKOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTD 3a
CBOE IIOBEJIEHUE, CIIOCOOHOCTh aJlallTUPOBATHCS K AMOLMOHAIBHBIM M3MEHEHUSM M MPOSBIATH
TMOKOCTb, OBITH OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHBAllMM, BKJIIOYAIOLIEH CTpEeMJICHHE K JOCTHKEHHMIO LeJIM U YCHexy,
ONITHUMH3M, NHUIIMATUBHOCTb, YMEHUE NEHCTBOBATh, UCXO/S U3 CBOMX BO3MOXKHOCTEM;

— OMIATHUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOM COCTOSIHHUE JApYTUX,
YUUTBIBaTh €r0 TPU OCYLIECTBICHUH KOMMYHHKAIMM, CIIOCOOHOCTb K COYYBCTBUIO H
COIEPEKUBAHUIO;

I') IpUHATHE ce0s U APYTUX JIIOJICH:

— IPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

— IPUHUMATh MOTHUBBI U apTYMEHTHI JIPYTUX JIFOJIEW MTPU aHAJIW3€ PE3YJIbTAaTOB JAEATEIbHOCTH;

— IpU3HaBaTh CBOE MPABO U MIPABO APYTHUX JIOJCH Ha OIIMOKH;

— pa3BUBAaTh CIIOCOOHOCTH TOHUMATh MHUP C IO3UIIUHU JIPYTOro YeIOBEKa.

3. [lnanupyemsble nMpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS Y4eOHOI0 MpeaMeTa:
B pe3yabTare ocBoeHuUs IpeaMeTa 00y4alOUIUIICA J0/IKEeH:
3HATh/ HMeTh NpeACTaBJICHHE:



3.1 oCHOBHBIE MOHATHS, TEOPEMBI, (HOPMYJIBI;

3.2 OCHOBHBIE METOBI PEILICHUS 3a/1a4;

3.3000CHOBHBIXITOHATHSIXMATEMAaTHUECKOTOaHAIM3anNX CBOMCTBAX

3.40 IIIOCKUX M IPOCTPAHCTBEHHBIX FEOMETPHUECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX;

3.5 o mnpomeccax U SBICHUSX, HUMEIOLUIMX BEPOSITHOCTHBIM XapakTep, O CTaTUCTUYECKUX

3aKOHOMEPHOCTSX B PpEaJIbHOM MHpe, OO0 OCHOBHBIX IOHATUSX 3JEMEHTapHOW Teopuu

BEPOATHOCTEN; MOHATUE CIIyYalHBIX BEJIMYHH;

yMeTh/BJIaJeTh:

¥.1 BnasieHus MU METOJaMH J1I0Ka3aTEIbCTB, A ITOPUTMaMU PELICHUS 3aa4;

Y.2dhopmynupoBaTh ONpEAETCHUs, AKCHOMBl M TEOPEMbI, IPUMEHATh WX, IPOBOIUTH

JIOKa3aTEJIbHBIE PACCYKACHUS B XOJI€ PELLEHUS 3a1ay;

¥Y.3onepupoBaTh NOHATUSAMM: CTENEHb YHUCHA, JOrapupM 4YKCIa; YMEHHE BBIIOJIHATD

BBIUMCIICHUE 3HAYeHW W mpeoOpa3oBaHusl BBIPAKEHUH CO CTENEHSMH M Jorapudmamu,

peoOpa3oBaHus APOOHO-PALIMOHAIBHBIX BBIPAKEHUIH;

Y .4 onepupoBaTh MOHATUSIMU: PALMOHAIBHBIE, UPPALIMOHAIBHBIE, TIOKA3aTEIbHbIE, CTEIICHHBIE,

JorapupMUUECcKue, TPUrOHOMETPUYECKHE YPAaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

Y.S omnepupoBarb TMOHATUSAMHU: (GYHKIWS, HENpepbiBHAsS  (YHKIHS, MTPOU3BOJIHAS,

nepBooOpa3Has, ONpEACICHHbI WHTErpai; yMEHHE HaXOAWTh IPOU3BOIHBIC 3JIEMEHTAPHBIX

(GYHKIMH UCTIONB3Ysl CIPAaBOYHBIE MAaTE€pHaiIbl; UCCIENOBATh B MPOCTEHIINX CITydasX (QyHKIUH

Ha MOHOTOHHOCTb, HAaxXOAWTh HauOoOJbIllee M HAaUMEHbIlee 3HaYeHHE (QYHKLUH; CTPOUTH
rpad¥Ky MHOTOWIEHOB C UCIIOJIb30BAHUEM alllapaTra MaTeMAaTUYECKOr0 aHAIN3a; IPUMEHSTh
IIPOU3BOJIHYIO IIPU PELICHUU 3a/1a4 Ha JBUKCHHE; PEIIAaTh IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4U Ha
HanOOJIbIINE M HANMEHBIINE 3HAYCHHS, HA HAX0XKICHUE ITyTH, CKOPOCTH M YCKOPEHUS;
¥Y.6 omnepupoBaTh MOHATUSAMM: pallMOHaJIbHas (DyHKIUS, MOKa3zaTeabHas (PyHKIUS, CTENEeHHas
¢byHkuus, norapudmuyeckass (QyHKUIUS, TPUTOHOMETPHUECKHE (YHKIWH, OOpaTHBIE (YHKINU;
YMEHUE CTPOMTh TIpaUKd H3y4YeHHBIX (YHKUMHA, HCHOIB30BaTh TIpauKu NHOpU H3YUYEHUHU
IIPOLIECCOB U 3aKOHOMEPHOCTEH, P PEILIEHUH 3a/1a4 U3 IPYruX YUEOHbIX MPEAMETOB U 3a]ad U3
peanbHOM KU3HHU; BbIpakaTh (POpMyJIaMH 3aBUCUMOCTH MEKIY BEJIMYMHAMU;
¥Y.7 pemarb TEKCTOBBIE 3aJjaud BCEX THUIIOB (B TOM YHCJIE€ HA MPOIEHTHI, OJU M YacTH, Ha
JBID)KEHUE, paboOTy, CTOMMOCTh TOBAapOB M YCIYyT, HAJOTHW, 3aJaud M3 00JacTu YIpaBICHUS
JUYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABJIATh BBIPAKEHUS, YPaBHEHHS, HEPABEHCTBA U HX
CUCTEMBl IO YCJIOBHMIO 3aJaud, HCCIEIOBaThb IIOJYYEHHOE pEIIEHHE U  OLEHUBATh
MIPaBI0N0/I00HOCTh PE3yIbTATOB;
¥Y.8 onepupoBaTh NOHATUAMU: CpellHEe apupMeTHIECKOe, MeIaHa, HauOoJIbIIee U HauMEHbIIee
3HAYEHUs, pa3Max, JAUCIIEPCUs], CTAHJJaPTHOE OTKIOHEHUE YUCIOBOT0 Habopa; yMEHHE U3BIIEKATb,
MHTEpIPETHPOBaTh HMH(OPMAINIO, MPEACTABICHHYIO B TaOiMIax, Ha Juarpammax, rpadukax,
OTPaXXAIOIYI0 CBOMICTBA peaJbHBIX IPOLIECCOB M SIBICHUN; MPEACTaBIATh HHPOPMAIUIO C
MOMOIIbI0 TabNUI] M JAMarpaMM; HCCIelOBaTh CTATUCTUYECKHE JaHHblE, B TOM 4YHCIE C
MIPUMEHEHUEM I'pa)UUECKUX METO/I0B U DJIEKTPOHHBIX CPE/CTB;
¥Y.9 onepupoBaTh NOHATUSAMM: CIyYalHBINA ONBIT U ClTyyailHOE COOBITHE, BEPOSTHOCTD CIYyYalHOTO
COOBITHS; YMEHHE BBIYMCIATH BEPOSTHOCTh C HCIOJB30BAHHEM TIpaUuecKux METOJOB;
OPUMEHATh (DOPMYJIBI CIIOKEHHS] U YMHOXKEHHsI BEpOSTHOCTEH, KOMOMHATOpHBIE (aKThl U
(GbopMyIIbI IPU pEeUIeHUH 3a7a4; OLEHUBATh BEPOSITHOCTH PEaJbHBIX COOBITHIA; YMEHUE MTPUBOINUTH
MIPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YMCEN B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSIX;
¥Y.10 onepupoBaTh MOHATHUAMM: TOYKA, NpsMasi, IJIOCKOCTb, IPOCTPAHCTBO, ABYTPAHHBIN yTroJ,
CKPEIMBAIOIINECS TPSMbIE, MAPAJJIEIBHOCTh U MEPHEHIUKYISIPHOCTh NPSMBIX M IIOCKOCTEH,
YIoJI MEKIY MPSMBIMU, YTOJI MEKIY MPSMON U IJIOCKOCTBIO, PACCTOSHUE OT TOYKH /10 TUIOCKOCTH,
paccTosiHue MEXy NPSMBIMH, PAaCCTOSHHUE MEXAY IUIOCKOCTSIMHM; YMEHHE HCIOJb30BaTh IPH
pelleHny 3a7ad HM3ydyeHHble (akThl U TEOPEeMbl IUIAHUMETPHH; YMEHHME OLIEHHWBATH pPa3Mephl
00BEKTOB OKPY’KAIOIIEro MHUPA;
¥.11 onepupoBaTh NOHATUSMU: MHOTOIPAHHUK, CEYEHHE MHOTOTpaHHMKA, Ky0, Mapajienenune],
npusMa, nupamuja, Gurypa ¥ NOBEPXHOCTh BpAIlIEHUs, IIMIUHAP, KOHYC, 1map, chepa, cedyeHus



¢burypsl BpaleHus, IIOCKOCTh, Kacalomascs cepsl, MUINHIPA, KOHYCa, TUIONMAAb TOBEPXHOCTH
NUpaMUAbl, MPU3MBI, KOHyCa, LWIMHApA, IUIOmanb cgepbl, o0beM Ky0Oa, NPSMOYTOJIBHOTO
napajyiesienunesa, NUPaMHIbL, TNPU3MBI, LWIMHApPA, KOHyca, INapa; yYMEHHE H300paxarb
MHOTOTPaHHUKH M IIOBEPXHOCTH BpALICHMs, MX CEUEHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB; YMEHHUE PAaCIO3HABaTh CUMMETPHUIO B IIPOCTPAHCTBE;
YMEHHE paco3HaBaTh PaBUJIbHBIC MHOTOTPAHHUKH;

¥.12 onepupoBaTh NOHATHIMHU: IBUKEHUE B IPOCTPAHCTBE, MOAOOHBIE (PUTYPHI B IPOCTPAHCTBE;
HCIOJIb30BaTh OTHOLICHHE IUIOMIAIEeH TOBEPXHOCTEN U 00bEMOB MOAOOHBIX (DUTYDP NP PELICHUN
3a1ad4;

Y.13 BBIUMCHATH TE€OMETPUYECKHE BEIMYMHBI (AJMHA, Yroj, IUIOWAab, OO0BEM, IUIOIIAMb
MOBEPXHOCTH ), UCTIOJB3Ys U3yUYEeHHBIC (JOPMYIIBI U METOMBI;

Y.14 onepupoBaTh NOHATUSAMHU: IPSAMOYIOJbHAs CUCTEMA KOOPAMHAT, KOOPAMHATBHI TOYKH,
BEKTOpP, KOOPJMHATHI BEKTOpA, CKASIPHOE IIPOM3BEACHHUE, YroJl MEXIy BEKTOpaMHu, Cymma
BEKTOPOB, IPOU3BEJCHHE BEKTOpAa Ha YHUCIIO; HAXOOUTh C IOMOIIBIO M3YYEHHBIX (OpMyI
KOOPAMHATBI CEPEIMHBI OTPE3KA, PACCTOSHUE MEXKIY ABYMS TOUKAMM;

Y.15 BbIOupaTh NOAXOMAIIMHA HM3YyYEHHBIM MeETOJ Ul pEeLIeHUs 3a/Jauyd, pacro3HaBaTh
MaTeMaTH4eckue (akThl 1 MATEMaTHUECKUE MOJIEIH B IIPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSX,

B MHCKYCCTBE; YMEHHE IPHUBOIUTH IIPUMEPbl MAaTEMaTHUYECKUX OTKPBITUH pPOCCUHCKON U
MHPOBOM MaTeMaTU4YECKON HAYKH;

¥.16 nucnonb3oBaTh NpUOOpPETEHHBIE 3HAHUSA M YMEHUS B MPAKTHUECKOW MPOQecCHOHATbHOM
JESATEIILHOCTH.

1.4. llpopunbHas cocTaB/siiomas 001eo0pa3oBaTeIbLHOIO NpeaMeTa
(HanmpaBJIEHHOCTh)

B nmpodmibHy0 COCTaBISIONIYIO MPOrpaMMBbl y4eOHOTo mpeamera MaremaTHKa BKIIIOUYSHO
CoJiep’)KaHue, KOTOpOe HEOOXOAMMO Ui JAlbHEWIIEro OCBOEHHUS NpodheCcCHOHATbHOM
oOpa3oBarenpHOM mporpamMmbl 1o  crnenuanbHOCTH 38.02.06 ®duHAHCHI BKIIIOYEHO
CoJiep’)KaHue, KOTOpoe OOecleyuBaeT peanu3alnuio TpeOOBaHMM K  MOATOTOBKE
00ydJaronuxcs B 4acTH:
—0o0IIell cUCTeMBbl 3HaHMU: cojep)KaTeNbHbIe MPUMEPHI UCIOIb30BAHUS MaTeMaTHUECKUX
ujeil 1 MeTo10B B PO eCCUOHATBHON AESITENbHOCTH;
—yMEHHI: pa3inune B ypoBHE TPeOOBaHUI K CIOXKHOCTH MPUMEHSIEMbIX aJITOPUTMOB;
—PAaKTUYECKOr0 MCIIONb30BaHMUsI MPUOOPETEHHBIX 3HAHUW M YMEHMH: WHAMBHUIYaJbHOTO
yuyeOHOro  OmbITa B TOCTPOCHHHM  MaTeMaTWYeCKMX  MOjeJel,  BBIOJHEHUU
HCCIIEIOBATENbCKUX IPOEKTOB.

2. CTpyKTypa U cojiep:kaHue mpeaMeTa
1.1 O6beM 1 BUABI Y4eOHOI padoThI

Bunel yueGHOI paboThI O0newm,
aKaIeMUYeCKHe Yachl

O06beM paboThl 00YYAIOIIMXCS BO B3aUMOJICUCTBUH C MPEMNOJIaBaATEIeM 218

1 cemectp
JleK1IMOHHBIE 3aHATUS 32
[IpakTHueckue 3aHATHS 48
dopma NPOMEKYTOUYHOM aTTeCTAI[UU — SK3aMEH 12

2 cemecTp
JIeK1IMoOHHBIE 3aHATHS 46
[IpakTHueckue 3aHATHS 46
dopma nNpoMeKyTOYHOH aTTECTALUU — SK3aMeH 12

3 cemectp
[IpakTHueckue 3aHATHS 46
dopma MpoOMeXKYTOUHOM aTTecTali — Japyras gopma KOHTPOJIS
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1.2 Conep:xanue npeamera

HaunmeHoBaHue pa3aesioB
H TEM

Conep:xkanue y4eGHOIro MaTepuaia u
¢opMBbI OpraHu3anuu 1eaTeJLHOCTH
o0yyarommxcst

O0beM, aKaj. 4.
/ B TOM unciIe B
dopme
NPAKTHYECKOI
MOATr0TOBKH,
aK.4.

Koapl

KOMIIEeTeHIHIA,
(hopmuposanuio

KOTOPBIX

crocoocTByeT

3JIEMEHT

MPOrpamMmsbl

1 cemecTp

1. BBonHOe MOBTOpeHHE

CreneHp M ee CBONCTBAa. YpPaBHEHUS:
JUHENHOe, KBaJpaTHOE, paIlMOHAJIBHOE,
UppallOHAIbHOE M METOOBl  HX
peleHHs. PanmonansHele  1po0Owu.
HepaBeHcTBa nuHEHbIE U KBaJIpaTHbIE
U CUCTEMBI HEPABEHCTB.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

3.1,¥3,V4

2. Yncnosble PyHKIUA

OmnpenencHre YHUCIOBOW (QYHKIUH H
crocoObl €€ 3ajaHus. CBolicTBa
¢ynkumii. [lepuoauueckue n odparHbie
dyHKIUH

.HCKLII/IOHHBIG 3aHATHA

HpaKTI/I‘IeCKI/Ie 3aHATUA

3.1, VY2,
V.6

V.5,

3. Tpuronomerpuyeckune
bynxknmu

Yucnosast OKPYXKHOCTb Ha
KOOPIMHATHOM TUIOCKOCTH.
OmpeneneHue  cuHyca,  KOCHHYCA,
TaHTeHC u KOTaHTEeHC.
Tpuronomerpuueckue GbyHKIMU
YHCIIOBOTO W YIJIOBOTO apryMeHTa, UX
cBoiictBa u rpaduku. Cxarne u
pacTsbkeHHe rpaduKoB
TPUTOHOMETPHYECKHX byHKIHi.
OGparHsie TPUTOHOMETPHYECKHE
(QYHKIHH.

12

.HGKL[I/IOHHHe 3aHATHA

HpaKTH‘IeCKI/IG 3aHATUA

3.1,Y4,VY.6

4. TpuroHomeTpuuyeckue
YPaBHEeHHs

[Ipocreiimue TPUTOHOMETPUUECKHE
yYpaBHEHHMsT U HEpaBeHCTBA. MeTozbl
penieHns TPUTOHOMETPUIECKUX
YpaBHEHHUII: METOJ 3aMEHBI
MEPEMEHHOM, METOJl pa3/oKeHUs Ha
MHOXKUTEJIH, OJTHOPOJIHBIE
TPUTOHOMETPUYECKHE YPaBHEHHUS

.HGKL[I/IOHHHe 3aHATHA

HpaKTH‘IeCKI/IG 3aHATHUA

3.1,V4, V.6

5. IIpeodpazoBanue
TPUTOHOMETPHYECKHUX
BBIPAsKeHUM

@opMynbl  CIOXKEHUS, NPUBEACHUS,
JIBOMHOTO  apryMeHTa,  IOHIKEHUs
crenen.  [IpeoOpazoBaHue  CyMMBbI
TPUTOHOMETPUYECKHX  (QYHKIMA B
OPOU3BECHUE U  IPOU3BENEHHUS B
CyMMY. Mertojbl peleHus
TPUTOHOMETPHUYECKHUX YPaBHEHHH

[TpakTuueckue 3aHATHS

3.1,Y4,V.6




6. [Ipon3BonHas

OnpeneneHue YHUCIIOBON
MOCJIC/IOBATENILHOCTH,  CIIOCOOBI  ee
3amaHus, cBoiictBa. Ilpenen yucinoBou
MOCJIEI0BATENILHOCTH, CBOICTBa
CXOJSIIIUXCS MOCJIE/I0BATENLHOCTEH.
CymMma OECKOHEYHOW T'€OMETPHUIECKOH
nporpeccun. Ilpenen ¢yHKouM Ha
OeckoHeyHOCTH. 3amadu, IPUBOISAIINAE K
MOHATHIO TPOW3BOJHOH, OIpeneneHne
MPOU3BOHOM, BBIYHCIICHHUE
npou3BogHbIX. [loHsATHE mNpOM3BOAHON
n-ro mnopsaaka. Juddepenumposanue
CIIO’KHOM GbyHKIUH.
JuddepenumpoBanne obparHoii
¢yHKIMH. YpaBHEHHE KacaTelbHOH K
rpaduky GbyHKIMN. IIpumenenue
NPOM3BOTHON s UCCIIeJOBaHMS
¢yHKIIMA ~ HA ~ MOHOTOHHOCTD U
9KCTPEMYMBI. [Mpumenenne
NPOM3BONHOM AL JIOKA3aTelbCTBA
TOXJECTB M HepaBeHCTB. [locTpoeHme
rpadpukoB  ¢ynkmmit.  IIpumeneHue
MPOU3BOTHOM ULt OTBICKaHHS
HauOOJIBIIETO u HaUMEHBIIIETO
3HAYEHUH HEeNpepbhIBHOM (QYHKIMHM Ha
MPOMEXKYTKE. 3a/1au Ha ONITUMH3AIHIO

14

3.1,3.2,3.3, V.1,
V.5,¥.6,Y.7

.HCKLII/IOHHBIG 3aHATHUA

HpaKTI/I‘IeCKI/Ie 3aHATUA

7. KomOunatopuka mu
BEPOSAITHOCTD

[TpaBuno ymHoxenus. [lepecraHoBkH H
(akTopmansl.  BRIOOp  HECKOJIBKHX
aneMeHTOB. CoueTaHus W pa3MeICHUSL.
Bunom Hrrorona. CiywaifHble COOBITHS
Y MX BEPOSTHOCTH.

.HGKL[I/IOHHHe 3aHATHA

N

HpaKTH‘IeCKI/IG 3aHATUA

31, 35, V.,
vV.9,V.16

8. IMoBTOpeHne "
cucreMaTH3anus
yue0HOro MaTepHaJia
Kypca ajaredpbl H Hayal
MaTeMaTH4ecKoro
aHaJu3a

DyHKLUY. TpuroHomeTpuueckue
YpaBHEHMS W  METOABl  DELICHUS.
Tpuronomerpuueckue bopmynsL
IIpousBogHass u ee  IPUMEHEHHE.
KomO6unHaTOpHBIE 331441

[IpakTuueckue 3aHATHA

3.1, 32, 33,
3.5,V.1, V.5,
V.7,¥.8,V.16

9. Bsenenne B
CTepeoMeTPHIo

Hctopuss BO3HHKHOBCHHS W Pa3BUTHA
reoMerpud. OCHOBHBIE TIOHSTHS U
AKCHOMBI CTepeoMeTpUH (Touka,
mpsiMasi, TJIOCKOCTh, MPOCTPAHCTBO).
[MpoctpancTBennble  Gurypsl  (kyoO,
napajenenunes, Mpu3Ma, IHpaMuia,
LHWTHHAD, KOHYC, mIap).
MopenupoBaHue MHOTOTPaHHHKOB.

.HCKIII/IOHHBIC 3aHATHA

31, 34, V.,
v.2, V.10, V.11,
V.16




B3auMHoe pacnonoxkeHue MOpPSMBIX B
MPOCTPAHCTBE. IMapannensHOCTH
NPSIMBIX B MPOCTPAHCTBE.
CxpemuBatomuecs: npsmsle. [IpusHax
CKpelLBaroIuXcs NpsMbIX. B3auMuoe
pacroioXeHne MNPSAMOH M TIOCKOCTH.
[TapannenbHOCTh MPSIMOW M IJIOCKOCTH.
[Ipu3Hak napamuienbHOCTH NPSAMOH H

IUIOCKOCTH. B3amMHOe pacnonoxxenne 8

IByX miockoctedl. [lapannenbHOCTH
10. [apaajaenbHOCTh | ABYX TUTOCKOCTEH. [pu3Hax 3.1, ¥.2, V.10,
NPSAMBIX U JIOCKOCTEIH NapajuleNlbHOCTH  JIBYX  TUIOCKOCTEH. V.11,V.16

[TapannensHelil nepeHoc. IlapannensHoe

IMPOEKTUPOBAaHUE U  €ro  CBOMCTBa.

ITapannensHble  NPOEKUUU  IJIOCKHUX

¢uryp. W3zobpaxenue

npoctpaHcTBeHHBIX  (uryp. Ceuenus

MHOTOIPDaHHHUKOB

JleKIIOHHBIE 3aHATHS 4

[IpakTuueckue 3aHATHA 4

VYros Mexy MpsIMBIMH B IIPOCTPAHCTBE.

IlepneH UKy IAPHOCTD TPSIMBIX.

[lepnieHIUKYISIPHOCTD IpsIMOM U 3.1. V2. V.10
11. IlepnieHAUKYJISIPHOCTD | TUIOCKOCTH. ITpusnax 8 T o 7
NPSAMBIX H NJIOCKOCTEI MEePIEHANKYISIPHOCTH TIPSIMO u V.11, V.12,V.13,

IJIOCKOCTH. OpTOroHanbHoe V.15,V.16

MIPOEKTHPOBAHHE. [Tnomans

OPTOTOHAIBEHOH TIPOEKINN

MHOTOYTOJIbHHKA. [lepneHamKymsip U




HaKJIOHHAs. Teopema o Tpex
HEPIEHANKYJIISIpax. Yron MEXIY
OpsMOW UM IUIOCKOCThIO. PaccrosiHue
MEXAYy  TOYKaAMH, TIPSAMBIMH u
IUIOCKOCTSIMU.  JIBYrpaHHBIM  yroi.
IlepnenuKyIIpHOCTH IIOCKOCTEH.
IIpu3Hak NepHeHIUKYIIPHOCTH JBYX
IIJIOCKOCTEH. LlentpanbHoe
MPOEKTUPOBAHHE. W3o0paskeHne
MPOCTPAHCTBEHHBIX dburyp B
LIEHTPaJIbHON NPOEKIUH

JIeKLIMOHHBIE 3aHITHUS

[TpakTuueckue 3aHATHS

2 cemecTp

12. MHOrOrpaHHHKH

MHororpanssle yribel ¥ HX CBOWCTBA.
Beimykiisie u HEBBITYKJIbIC
MHororpanHuku. Teopema  Diinepa.
[TpaBunbHbIe MHOTOTPaHHUKH
(Tetpa’mp, KyO, OKTadap, MKOCAdIp,
monekasnp).  *[lomympaBuneHBIE U
3BE3/19aThIe MHOTOTPAHHUKH.

32

JIeKIIMOHHbBIE 3aHSATHS

16

[IpakTuueckue 3aHATHA

16

3.1, 34, V.11,
V.13,V.15, V.16

13. O0o00menne
W3YYEeHHOr0 MaTepHaja

Pemenne 3agad Ha BBIYKCIEHUE U
JIOKa3aTeNnbCTBO C  HCHOIb30BAHUEM
n3ydeHHBIX  (Gopmyn. HzobpakeHue
pocTpaHcTBeHHBIX Guryp. IlocTpoerne
cedeHui MHOTOI'PaHHUKOB.
IIpaBunbHbIE MHOTOTPaHHUKH.
Pa3BEpTkU MHOTOIpaHHUKOB, LIUIMHIPA,
KOHyca

32

JIeKIIMOHHbBIE 3aHSATHS

16

[IpakTuueckue 3aHATHA

16

3.1, 34, V.,
V.11,V.15, V.16

14. CteneHn W KOpHH.
CreneHHble PyHKIUH

IlonsiTue KOpHA 1N-0M CTENEHU U3
JielicTBUTENBHOTO 4ucaa. PYHKINHU, UX
cBoiictBa U rpaduku. CBOWCTBA KOPHS
n-oit CTETICHH. [IpeobpazoBanme
BBIPQKEHUH, coIepKalluX paanuKaibl.
O6oOuieHre MOHATHS O IOKa3arese
crenienn. CreneHHble (YHKIUM, HX
CBOIicTBa u rpaduku.
Juddepennmpoanne u
MHTETpHUpoBaHue. V3Biuedenne KopHs N-
0i1 cTeneHu.

28

.HGKL[I/IOHHHe 3aHATHA

14

HpaKTH‘IeCKI/IG 3aHATUA

14

31, V3, VA4,
V.6,VY.16

3 cemectp

15. TIloka3zareqbHass W
Jorapupmmudeckas
pynkuuu

[TokazarenpHast yHKIHS, €€ CBOMCTBA H
rpaduk. IlokazaTenbHble ypaBHEHHS U
HepaBeHCTBa. [loHsTne sorapudma.
Jlorapupmudeckas byHKIMA, eé
cBoiictea u  rpajguk.  CBoiicTBa
Jorapu(moB. Jlorapudmuyeckue
YpaBHEHUS " HEPaBEeHCTBA.
JuddepenumpoBanne

31, 33, V3,
V4,56

MOKa3aTeIbHOM W JIOTapH()MUUECKOM
(OYHKITHH.

[IpakTuueckue 3aHATHA

16. IlepBooGpasnass u
HHTEerpa

[TepBooOpaznas. Heonpenenennsrit
unterpan. OmnpeneneHHbIl  HHTErpai,
€ro BBIYHCIICHUE u CBOWCTBA.
Brranciaenue TIoIIaae IIOCKHX
duryp. IIpumepsnt MIPUMEHEHHSI
UHTErpaia B Gusnke

3.1, V1, V5,
V.13,V.15, V.16




[IpakTuueckue 3aHgTHA

17. JJ1IeMEHTBI
KOMOHMHATOPUKH,
CTATUCTHKH W TeOpHH
BePOSITHOCTEH

BepositHOCT u TEOMETpUsL.
HesaBucuMble NOBTOPEHHS HWCIIBITAaHUI
¢ nmBymsa wucxogamu. CTaTHCTHYECKHE
MeToApl  00paboTkM  WHGOpPMAaNuH.
layccoBa kpuBas. 3akoH OOJBIIHX
YHCETL.

HpaKTI/I’{eCKI/Ie 3aHATUA

3.1,3.2,33, 35,
Vi, V&8, V.9,
Vy.16

18. YpaBHeHus H
HepaBeHcTBa.  CHCTeMBI
YPABHEHHI U HEPABEHCTB

PaBHOCHNBHOCTS ypaBHeHuH. OOmmue
METOIbI peleHust ypaBHEHHUI.
YpaBHeHue c MOZYJISIMHU.
WppanuoHanbHble YpaBHEHUSL.
JlokazaTenbcTBO HEpaBeHCTB. PeuieHue
pallMOHAIBHBIX HEPAaBEHCTB C OJHOHN
[IEPEMEHHOM. Hepagenctsa c
MOJYJISIMHU. HppaunonanbsHele
HEpPaBEHCTBA. YpaBHeHUs u
HEpaBEHCTBA C JBYMs II€PEMEHHBIMU.
JuodantoBsl  ypaBHeHHS. CHCTEMBI
YpaBHEHUU. YpaBHEHHUsI U HEPaBEHCTBA
C mapaMeTpaMu

[IpakTuueckue 3aHATHSA

3.1, 32, V4,
V.7,V¥.15

19. BexTopsl B
NPOCTPAHCTBE

IIpsimoyronbHasi cucrtemMa KOOPAMUHAT B
MPOCTPAHCTBE. BexkTopst B
MpOCTpaHCTBE. PaBEHCTBO BEKTOPOB.
CnoxxeHue BEKTOPOB U YMHOXKEHHUE
BEKTOpa Ha YHCIO. YToa MexXay
BEKTOPaMH. Konnuueapusie u
KOMILJIAHAPHBIE BEKTOPBI

HpaKTI/I‘IeCKI/Ie 3aHATHUA

3.1, V.1, V.14,
V.16

20. MeToa koopauHAT B
MPOCTPAHCTBE

Koopaunatet CepeINHBI oTpe3Ka.
DopMyna pacCTOSHUS MEXAY JByMsS
TOYKaMHU. YpaBHeHue chepsl.
Koopnunate! BekTopa. [[nuHa BekTOpa.
CkansgpHOEe TMPOU3BEACHHE BEKTOPOB.
YpaBHEHHUE IIOCKOCTH B IIPOCTPAHCTBE.
YpaBHEeHUE NPSIMOU B IPOCTPAHCTBE.

3.1, V.1, V.14,
V.16

[TpakTuueckue 3aHATHS

21. Inauuap, KOHYC, map

Cdepa " iap. Bsaumuoe
pacrionokeHne cepbl U TIOCKOCTH.
KacatenpHas TUTOCKOCTb.
MHoOTOrpaHHHKY, BIHCaHHBIE B cdepy.
MHOTOrpaHHHKH, ONHCAHHBIE  OKOJIO
cpeppr. mmuap, xonyc. IloBoporT.
@urypsl BpalleHus. BrnucaHHble U
OTIHCaHHbIE [ITHHIPEL. CeueHus
WINHAPA IUTIOCKOCTBIO. Onurc.
BrucanHele M omHMCcaHHBIE KOHYCHI.
Konnueckne ceuenms. Cummerpus
IIPOCTPAHCTBEHHBIX ¢duryp
(meHTpanbHasA, oceBasd, 3epKaJbHas).
JBukeHue MPOCTPAHCTBA, BUJIBI
JBIDKEHUI.  DJIEMEHTHl  CHUMMETpPUU
MHOTOTPaHHUKOB M  KPYIJIBIX  Tell.
[Tpumepsl CUMMETPHH B OKpY’KarolleM
MHpe

[TpakTuueckue 3aHATHS

31, 34, V2,
V.11,V.15, V.16

22. O0beMbI

O6véM u ero cBoiictBa. [lpuHITHT
Kagansepu. Dopmysl 00BéMa
napaJuiesieluIe/ia, MPpU3Mbl, TUPAMH/IBI.
®opmynsl 00bEMa IMIMHIAPA, KOHYcCA,
mapa u ero 4acteil. OTHoOIIEHHE
00béMOB  TOmOOHBIX Ten. [lmomans
MOBEPXHOCTH MHOTOTpaHHHUKA.
®opMynbl  IIIOMIAAM  MOBEPXHOCTH
IMJIMHApPA, KOHYCa, IIapa U ero YyacTel.

31, 34, V2,
V.12,V¥.13, V.16
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3. Yci0BuS peaqn3auunu npeamera
3.1 TpeboBaHus K MATEPHATIBLHO-TEXHHYECKOMY 00€ecTieYeHH 0

1. CriennanpHOE IOMEIIEHHUE JIJISl IIPOBEACHUS 3aHATUN JICKITMOHHOTO THIIA, 3aHATUI
CEMHHApPCKOI0 TUIA, IPYIIOBBIX U WHAUBUAYAIbHBIX KOHCYJIbTALIUH, TEKYIIETO KOHTPOJIS U
MIPOMEXYTOYHOH aTTECTAI[UH, B TOM YHUCIIC:

-cTaHapTHas yaeOHas Mebens (80 mocalouHbIX MECTa);

- CTOJ U CTYJ JJis ipenojasarens (mo 1 mr.);

- kadenpa s nexropa (1 mr.);

- JIOCKa HaCTEeHHasl TpexdyieMeHTHas (1 mrt.);

- mKad ¢ HArJSATHBIMU TTOCOOMSIMHU — 1 1IT.;

- mepeHocHoe obopyaoBanue npoekrop Benq PB 7230 — 1 mit.,

- HoyTOyK ASUS A7 — 1 1t

- HaIJIAJIHBIC TIOCO0MS;

- TUAAKTUYECKHE MaTepHalbl

2. Ilomemenue Iy OpraHU3allMUd CAaMOCTOSITEIbHONM M BOCIHUTATENbHON paloThI,
OCHAIIICHHOE KOMITHIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO IMOJIKITIOYCHUS K WH()OPMAITHOHHO-
TEeJIEKOMMYHHUKAIIMOHHOU ceTu «/IHTepHET» U JAOCTYNOM B 3JIEKTPOHHYIO MH(POPMAIMOHHO-
00pa3oBaTeIbHYIO CPEey OpraHU3aIii, B TOM YHCIIE:

- MePCOHAIbHBIE KOMIBIOTEPHI ¢ BbIx0a0M B MHTEepHET (18 1mT.);

- KOMITBIOTEPHBII cTyaeHdeckuit croin (18 mir.);

- CTOJI ¥ CTYJ JJ1s ipeniogaBatesist (o 1 mt.);

- J0CKa HacTeHHas TpexdiemeHTHas (1 mir.).

3.2. AudopmannoHHOe 00ecneyeHHEe peaTu3alui NporpaMmbl
3.2.1. O6s3aTesbHbIE EYaTHbIE U 3JIEKTPOHHbIE U3JaHUS

1. Matemaruka: anredpa U Hadajga MaTeMaTUYECKOro aHalu3a, reoMeTpus. Anredpa
U HavyaJa MareMaTuueckoro aHaimza. 10 kmacc. Y4eOHUK a8 001meoO0pa3oBaTeNbHBIX
opranusanuii (6a3oBslii U yriayOneHHbI ypoBHH). B 2 wacTsx; noxg pen. A.I'. Mopakosuya. - M.:
Muemosuna, 2019.

2. Maremaruka: anredpa ¥ Hayajla MaTeMaTHYECKOTO aHajau3a, reomeTpus. Anredpa
U HayaJa MaTreMaTuueckoro aHaimsa. 11 kmacc. YyeOHUK a8 001meoOpa3oBaTeNbHBIX
opranusanuii (6a3oBslii U yriayOneHHbI ypoBHM). B 2 wacTsx; noxg pen. A.I'. Mopakosuya. - M.:
Meuemosuna, 2019.

3. Matemaruka: anrebpa M Hayajla MAaT€MaTUYeCKOro aHajlu3a, TIeOMETpHs.
I'eomerpust. 10- 11 kiaccsl. YueOHUK ansi 0011eoOpa3oBaTesbHBIX OpraHU3aluii: 0a30BbI U
yriryonennsiid ypoBau / JI.C. AtanacsH. — M.: [IpocBemenue, 2019.

4. Keirmanos, A. M. Matemaruka: yue6Hoe nocooue st cno / A. M. KeitmaHos, E.
K. Jleitraprac, C. I'. MpiciuBen. — 4-e uzg., crep. — Cankrt-IlerepOypr: Jlans, 2024. — 288 c.
— ISBN 978-5-507-49226-8. — Tekct : »nekTpoHHbIH //JIaHb: 371€KTpOHHO-OMOIMOTEUHAs

cucrema. — URL: https://e.lanbook.com/book/383453 (mara obOpamenus: 07.02.2025). —
Pexxum A0CTymna: it aBTOPpHU3. OJIL30BaTEIeH.

5. Matemaruka: yueOHO-MeToquuecKkoe nocooue /coctasutens JI. b. Peiouna. — moc.
KapaBaeo: KI'CXA, 2024. — 97 c¢.— TekcT: »>neKTpOHHBIH //JIaHb: 3IEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/416828 (maTa oOpamieHHS:

07.02.2025). — Pexxum noctyma: it aBTOPH3. MOJIb30BATEIICH.

3.2.2. JlonoJHUTeIbHbIE HCTOYHUKHU
1. lesenes, 1O. I1. JIuckpeTHas maremaruka: yaeobnoe mocodue mis cro / 0. I1. [lleBeneB. —
2-¢ m3a., crep. — Cankr-IlerepOypr: Jlanp, 2024. — 592 c¢. — ISBN 978-5-507-49587-0. —
Texker : ANIEKTPOHHBIN //JIaHb: 3JICKTPOHHO-OMOIMOTEeYHAs cucTeMa. — URL:


https://e.lanbook.com/book/383453
https://e.lanbook.com/book/416828

https://e.lanbook.com/book/396500 (mata oOpamienus: 07.02.2025). — Pexum pgoctyna: s
ABTOPH3. MOJIb30BATEIICH.

2. P3aeBa, M. JI. Martemaruka. Perenne TeKCTOBBIX 3a7a4: yuebHoe mocodue jyis cro / M. /1.
P3aeBa; non penakuwmeit K. 1. byiino. — Cankr-IletepOypr: Jlanp, 2025. — 116 ¢. — ISBN 978-
5-507-51697-1. — Texkct: >neKTpoHHBIH //Jlanb: snekTponHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/455681 (mata obGpamienus: 07.02.2025). — Pexwum mocrtyma: s
aBTOPU3. II0JI30BATEIICH.

3. AHtoHOB, B. . DnieMeHTapHas u BbICIIas MaTeMaTHKa: yuyeOHoe mocooue mis cro / B. W.
AntonoB, ®@. 1. KoneneBuu. — 3-¢ u3a., crep. — Cankr-IlerepOypr: Jlanp, 2025. — 136 ¢. —
ISBN 978-5-507-50675-0. — Tekct: anekTpoHHbIH //JIlaHb: 37eKTpOHHO-OMOIMOTEUHAs CHUCTEMA.
— URL.: https://e.lanbook.com/book/456815 (mata oGparmienus: 07.02.2025). — Pexum goctyma:
IUIsL aBTOPH3. MOJTb30BATEIICH.

4. Ilepensman, 5. U. KuBas maremaTnka: HaydHo-nionyssipHoe uzganue /5. W. Ilepensman. —
Cankr-Ilerepoypr: Jlamp, 2025. — 172 c¢. — ISBN 978-5-507-52194-4. — Texkcr :
ANEKTPOHHBIH //JlaHb: ANEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:
https://e.lanbook.com/book/442082 (mata oOpamienus: 07.02.2025). — Pexum poctyna: s
aBTOPH3. II0JI30BATEIICH.

5. Cekaesa, JI. P. MaremaTuka. 3agauu u ynpaxHenus. Yacte 1: yuebHoe nocodbue s cmo /J1.
P. CekaeBa. — Cankr-IletepOypr: Jlans, 2024. — 192 ¢. — ISBN 978-5-507-48643-4. — Tekcr:
AJICKTPOHHBIN //JIaHb: AJICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/394517 (mara oOpamenus: 07.02.2025). — Pexum gocryma: s
aBTOPH3. MOJIb30BATEIICH.

6. CekacBa, JI. P. Marematuka. 3amaun u ynpaxaenus. Yacts 2: yaeOHoe mocodue s cro /J1.
P. CekaeBa. — Camnkrt-IletepOypr: Jlans, 2024. — 152 ¢. — ISBN 978-5-507-49037-0. — Texkcr:
ANEKTPOHHBIN //JlaHb: AJIEKTPOHHO-OMOIMOTESUHAS cucTeMma. — URL:
https://e.lanbook.com/book/401144  (mata oOpamienus: 07.02.2025). — Pexum poctyna: s
aBTOPH3. IIOJI30BATEIICH.

3.2.3. Mepeuenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTd « AHTepHeT»

1. https://lecta.rosuchebnik.ru  O6pasoBatrensnass  marpopma LECTA  —  ounaiin
o0pa30BaTeNbHBIN MPOEKT.

2. http://fipi.ru «®enepanbHblit HHCTUTYT MEIArOrMYECKUX H3MEPEHHID

3. http://school-collection.edu.ru Exnnast komekims 1udpoBeIx 00pa3oBaTeIbHBIX PECYPCOB.

4. http://lwww.math.ru Caiit nocsiiieH MaremMaTuke (M MaTeMaTHKaM ).

5. https://resh.edu.ru/ Poccuiickas 3nekTpoHHast IIKOIA.

6. https://ege-study.ru EI'3-Crymust

7. https://ege.sdamgia.ru Caam I'MA: Perry ETD

8. https://foxford.ru/ Onnaiin-mxona dokchop

9. http://catalog2.vgasu.vrn.ru/MarcWeb2;3nexrponno-
oubmoreunoiicucremelPRbooks:http://www.iprbookshop.ru/

3.3 IlporpamMmmHoOe obecnieyeHne

1. Oneparmmonnas cucrema Windows XP, Windows 7, Windows 10 anst oO6pazoBarenbHBIX
opraumzaumii (ITommucka Azure Dev Tools for Teaching mo mporpamme Microsoft Imagine
Premium B pamkax cornamenust Ne1204024138 ot 01.02.2021)

2. Oducnoe 1O u3 cocraBa makera Microsoft Office 2003, 2007, 2010, 2013 Pro u Std
Kopnoparusnas nmumensus OLP (moroBop ¢ OO0 «Puteitn-cepuc» Ne' PC-000545 ot 26.11.2014)

3. AnrtuBupycHoe mnporpammHoe oOecneuenne Kaspersky Endpoint Security 1 year
Educational Renewal License (CyOnunensuonnsiii rorosop NelIO-56/20 ot 18.05.2020)

OOyuatorumest  obecrieuen  jnoctyn  k  OBC  «Jlawb», J0CTYym B 3IIEKTPOHHYIO
WH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETa, a TaKXKe JOCTYIl K COBPEMEHHBIM
npogeccuoHaIbHBIM 0a3aM 1aHHBIX U HHPOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAM.

2. KoHTpOJIb U OlleHKA Pe3yJIbTATOB 0CBOEHHUS MpeIMeTa
JloCTIKEeHMEeTMYHOCTHBIXPE3YIbTaTOBOIICHUBAETCIHAKAu€CTBEHHOMYPOBHE(0€30TMETKH )
.ChopMHUpOBaHHOCTH METANPEIMETHBIX U MPEIMETHBIX KOMIETECHIUI OlleHMBaeTCs B Oaynax(mo


https://e.lanbook.com/book/396500
https://e.lanbook.com/book/455681
https://e.lanbook.com/book/456815
https://e.lanbook.com/book/442082
https://e.lanbook.com/book/394517
https://e.lanbook.com/book/401144
http://fipi.ru/
http://school-collection.edu.ru/
http://www.math.ru/
https://foxford.ru/
http://catalog2.vgasu.vrn.ru/MarcWeb2%3B
http://www.iprbookshop.ru/

NATUOAJUILHON CHUCTEME) MperojaBaTesieM B MPOLECCe BHIMOJHEHHS OCHOBHBIX BHIOB Y4YEOHOM
NEATENIbHOCTH 00YYatOLINXCsl, TECTUPOBAHMSI, BHIIIOJTHEHUS 00yUYaIOIMMUCS CaMOCTOSITENbHBIX U
IIPOBEPOUYHBIX padOT, IO PE3yJIbTaTaM TEKYLIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTeCTal|H.

PesynbTaTsl 00yueHus

@DOopMBI U METOJTBI KOHTPOJISI U OIICHKU
pe3yIbTaTOB O0YUYCHHSI

[IpeameTHbIC pe3yIbTaThl 00YUCHHS

OO0yuaromuiics JOJKEH 3HATh/UMETh MPE/ICTABICHHE:
—OCHOBHBIC TIOHSATHUS, TEOPEMBI, (POPMYIIBI;
— OCHOBHBIE METO/IbI PEIICHHUSI 33]1aY;
—00 OCHOBHBIX TOHATHSAX MaTeMAaTHUECKOT0 aHAIn3a 1
HX CBOMCTBaX;
—0 TUIOCKMX M TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
(urypax, uX OCHOBHBIX CBOHCTBAX;
—0 TIpolIecCcax U SIBJICHUAX, UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTIX B
peanbHOM MHUpE, 00 OCHOBHBIX MTOHSATHSIX
AJIEMEHTAPHOW  TEOPUU  BEPOSTHOCTCH;  IOHSATHE
CITy4alHBIX BEJIMYUH;
YMETh/BIIA/ICTh:
—METOJIaMU  JIOKA3aTeNNbCTB, QJTOPUTMAMH  PEILICHUS]
3a/1a4;
— ¢popMynIUpOBATh OIpENETICHHs, aKCHOMBI U T€OPEMBI,
MIPUMCHSIT UX, MIPOBOJIUTH JIOKa3aTeIIbHbIC
paccyXIeHUs B X0JI¢ peLICHHs 3a/1aY;
— OIEPHUPOBATH MOHATHAMU: CTCIICHb YHCIIa, Jorapudm
YKCIlla; YMEHHE BBIMIOJHATH BBIYMCICHUE 3HAYCHUH U
mpeoOpa3oBaHUs  BBIPAKEHUH CO  CTENEHSMU U

norapudmamu, npeoOpa3oBaHMs JIpoOHO-
paIMOHAIBLHBIX BRIPAKEHUH;

— OMepupoBaTh MOHSITUSIMU: palnoHaIbHbIE,
WppaIMOHAIILHBIC, TTOKA3aTeIIbHEIC, CTCIICHHBIC,

norapupMUUecKre, TPUTOHOMETPUYECKHE YPaBHEHUS
1 HCPABCHCTBA, UX CUCTCMBI;
— ONEepUpOBaTh MOHATUAMHU: (PYHKIIHS, HETpepbIBHAS
byHKIHS, MIPOU3BOIHAS, nepBooOpazHasi,
OTpeAENCHHBI  WHTETpall;  yMEHHE  HaxOJUTh
MIPOM3BOJIHBIE 3JIEMEHTAPHBIX (DYHKUIHUHA HCIIONIB3YS
CIpaBOYHbIE MaTepuaibl; HCCIEAOBAaTh B MPOCTCHUIINX|

clryyasix

Texymui KOHTPOJIb:

- peleHue anreOpanyeckux u
reOMEeTPUYECKUX 3a]1a4 Ha
IPAKTUYECKUX 3aHATUAX
-BBINOJIHEHNE TIPAKTHYECKHUX 33/1aHHUH
Ha

3aHATHSAX;

-YCTHBIN 0IpOC;
-CaMOCTOSITEIbHBIE paboThI;
-[IPOBEPOYHbIE pabOThI;

- MATEMaTUYECKUE TUKTAHTBI;
- TECTUPOBAHUE.
[TpomexyTouHas aTTecTalus:
- Ipyras ¢opma KOHTPOJIS;

- 9K3aMeEH.




(GyHKIMM Ha  MOHOTOHHOCTb, HAaxOAWTb HauOoibLIee |
HauMeHblIee 3HaueHHe (QpyHKUM; CTPOUTH rpaiKu MHOTOUJICHOB
C WCIOJNB30BAHUEM alapara MaTeMaTH4ecKOro  aHalu3a;
NIPUMEHATh NPOM3BOJIHYIO TPH PEUICHUHM 337a4 Ha JBIKCHUE;
pemars NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d Ha HauOOJNbIINE U
HaNMCHbBIINE 3HAYCHUS, HAa HAXOXICHHWE IIyTH, CKOPOCTH H
YCKOpEHUST;

—  OomepupoBaTh  IOHATHAMH:  panWoOHaNbHas  (QYHKIOHSA,
moKa3arebHas (QYHKIWs, CTENICHHAs: (YHKIWs, JorapupMudecKas
(GyHKUOWSA, TPUTOHOMETPUUYECKHE (YHKIWH, OOpaTHBIE (YHKINH,
YMEHHUE CTPOWTHh TpadUKH HM3Y4EHHBIX (YHKIHH, HCHOIb30BaTh
rpagyki TpU HM3Y4YEHHHM MPOLECCOB M 3aKOHOMEPHOCTEH, Ipu
pelIeHn: 3agad M3 JApYruxX ydeOHBIX NpeAMETOB M 3ajad U3
peasbHOW JKU3HM; BBIp@XaTb (HOpMynaMHu 3aBHCUMOCTH MEXIY
BEJINYMHAMUY;

— pemiath TEKCTOBBIE 3a/Jaud BCeX THUMOB (B TOM 4YHCIE Ha
NPOLIEHTHI, JOJIM M 4YacTH, Ha JBWXEHHE, paboTy, CTOMMOCTbH
TOBapOB M YCIyT, HAJOTH, 3afa4d W3 OOJacCTH yMNpaBICHUA
JUMYHBIMA M CEMEHHbIMH (pMHAHCAMM); COCTABIATH BBIPAKEHHS,
YpaBHEHHsI, HEPAaBEHCTBA M HX CHCTEMBI II0 YCIOBHIO 33JadH,
HCCIe0BaTh MOJTy4EeHHOE penieHue " OLICHUBAThH
MIPaBAOIIOI00HOCTh PE3YIIbTAaTOB;

— OIEpUpPOBATh MOHATUSIMU: CpelHee apuMeTHYecKoe, MeaAHuaHa,
HauOonpllee W HauMEHbIlee 3HAYCHUs, pa3Max, JUCIepcus,
CTaHAapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE HM3BIEKATh,
MHTEPIIPETHPOBATh MH(OpPMALHUIO, MPEJCTaBICHHYI0 B TalbJiMIax,
Ha AMarpammax, rpadukax, OTpa)kalollyl0 CBOMCTBA pealbHBIX
MPOLIECCOB U SIBICHUI; MPEACTABIATh MH(OOPMALMIO C MOMOIIBIO
TaOJIMI ¥ ANarpaMm; MCCIeI0BaTh CTATHCTHIECKUE TaHHBIC, B TOM
YHuCciIe ¢ NPUMEHEHHEM TpaUIecKuX METOMOB M 3IJEKTPOHHBIX
CpEICTB;

— ONepupoBaTh NOHATHUSAMM: CIIyYailHBIH ONBIT M CilydaifHOe
COOBITHE, BEPOSITHOCTh CIy9alfHOTO COOBITHS; YMEHHE BBIYHCISTH
BEPOSITHOCTh  C  HCIOJIB30BAaHMEM  TpadHUecKUX  METOOB;
NPUMEHATh (OPMYJIBI CIIOKEHUSI M YMHOXEHUSI BEPOSTHOCTEH,
KOMOMHATOpHBIE (akTel M (OpPMYyNIBl TpPH pEIIeHHH 3a]ad;
OLICHMBATh BEPOSTHOCTH PEAIBHBIX COOBITHH; yMEHHE MPUBOJHUTH
NPUMEpPBI MPOSIBJICHUS] 3aKOHA OOJBLIMX YHCEN B MPUPOJHBIX U
OOIIECTBEHHBIX SIBIICHUSAX,

— ONepupoBaTh TMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, JBYTPAaHHBIH YroJ, CKPEUIMBAIOIIMECS IIpsIMbIE,
MapauIeIbHOCTh M MEPIEHANKYIISIPHOCTD NPSIMBIX M IUIOCKOCTEH,
Yrojl MeXIy IpSMBIMH, YTOJI MEXAYy NPsSIMOA U INIOCKOCTBHIO,
paccTosHHE OT TOYKM JO IUIOCKOCTH, PpAacCTOSHHE MEXIy
NPSMBIMH, ~ pPacCTOSHME  MEXIy  IUIOCKOCTSMH;  yMEHHe
HCIIOJIb30BaTh MPU PEIICHUH 33]a4 U3y4yeHHbIe (aKThl U TEOPEMbI
IUIAHUMETPUM;  YMEHHE  OICHUBAaTh  pa3sMepbl  OOBEKTOB
OKPY’Karollero Mupa;

—OIepUpPOBAThH MOHSITUAMHU: MHOTOTPaHHHK, cedeHne
MHOTOTpaHHHKa, KyO0, TMapajuienenume], Nnpu3Ma, NOHPaMuja,
¢burypa u moBepxXHOCTb BpalleHHs, [WIMHADP, KOHYC, 1map, cdepa,
ceueHHs1 (UTYpBl BpalleHUs, IUIOCKOCTb, Kacaromascsi cgepsl,
LWJINHIPa, KOHYCa, IUIONIAJb IMOBEPXHOCTH HMHUPAaMUJBI, MPU3MBbI,
KOHyca, IWIMHApa, Iomanbs  chepbl, o0beM  KyOa,
NPSMOYTOJIBHOTO — TapajuleNienunea,  MUPaMUAbl,  IPU3MBI,
LWJIMHIpa, KOHYyca, [1apa; yMEHHe M300pakaTh MHOTOTPAHHUKU U
MOBEPXHOCTH BpAalICHUs, WX CEYEHUS] OT DPYKH, C IIOMOIIBIO
YEePTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; yMEHHE
pacrio3HaBaTh CAHMMETPHIO B IPOCTPAHCTBE; YMEHUE paclio3HaBaTh
MPaBUJIbHbIE MHOTOIPAaHHHUKH;

—OIepUPOBaTh NOHITUSIMU: IBWKEHHE B TPOCTPAHCTBE,

10/I00HBIE (DUTYPHI B IPOCTPAHCTBE; UCTIOIH30BATh OTHOIIICHUE
IUIONIaIeH TOBEPXHOCTEH 1 00hEMOB 10I00HBIX UTYp IpH




BEJIMYMHBl  ([IMHA,  yTOJI,
MOBEPXHOCTH),  HCIIONB3YS

—BBIYHCISITH  TCOMETPUIECKHE
Iomaas, O00beM, INIOIAIb
u3y4YeHHbIe (POPMYIIBI U METO/IBI;
—OMEPHUPOBAThH MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOODIUHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAMWHATHI BEKTOpa, CKAJSPHOEC

MPOU3BEICHUE, Yrojl MEXIyBEKTOpaMM, CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOpa Ha 4YHCJIO; HAXOAUTh C IOMOIIBIO
W3y4YeHHBIX  (OpPMYJ  KOOPIMHATHI ~ CEpelUHBI  OTpe3Ka,

pacCTOsIHUE MEXY IBYMSI TOUKAMU;
—BBIOMpATh TOAXONAMINNA W3YYEHHBI METOA Ui pEeIICHUS

3a7a4H, pacno3HaBaTh MaTeMaTHIECKHe (haxTI "
MaTeMaTHYeCKHE MOJENU B TPHPOAHBIX M OOMIECTBCHHBIX
SBICHUSIX, B HCKYCCTBE, YMEHHE NPHUBOAWUTH IPUMEPHI
MaTeMaTHYECKUX  OTKPBITUHM  POCCUHCKOM W MHUPOBOH
MaTeMaTHYeCKON HayKH;

—HCIOJIb30BaTh ~ NPHOOpETEHHBIE  3HAHMS W yMEHUS B

MPaKTHYECKOH NpodeccCrOHaNBHOMN NeITeIbHOCTH.

}V{UldllpCLLMCIHbIC pUJlebldlbl UUy‘lCHl/l)l.

— CaMOCTOSTEIbHO (HOPMYIHPOBATH U AKTYATH3UPOBATH IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHAaBIWBATh CYIICCTBCHHBIH MPHU3HAK WM OCHOBAHWS LIS
CpaBHEHUS, KIIacCU(UKAIINH U 0000IICHHS;

— ONpemeNsATh IeTH JACATSIFHOCTH, 3aJaBaTh MapaMeTpel |
KPUTEPHH UX JOCTIKCHHS,

- BEISIBIITh ~ 3aKOHOMEPHOCTH |
paccMaTpUBacMbIX SBJICHUSX;

— BHOCHUTb KOPPEKTUBHI B JESTEILHOCTD, OIICHUBATh COOTBETCTBHE
pe3ynbpTaToB eI, OIICHUBATh pHUCKH MOCIIEACTBHIMA
JeSITeIbHOCTH;

— BJIQJIETh HAaBBIKAMU Y4eOHO-HCCIIEOBATEIbCKOH U INPOEKTHOU
JeSITeTIbHOCTH, HABBIKAMH PEIICHHS TIPOOJIeM;

— CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTCIBHOMY IOUCKY
METOJIOB peIICHHs MPAaKTUIECKUX 33134, IPUMCHEHUIO Pa3IMIHBIX
METOJIOB TIO3HAHWUS,;

— OBJaJcHHE BHIAMH MCATEIBHOCTH II0 MOJIYYCHHUIO HOBOTO
3HaHUS, €r0 MHTEPIPETALNH, IPeoOPa3OBaHUI0 U MPUMEHEHUIO B
pa3IHYHBIX Y4YeOHBIX CHUTYalUsX, B TOM YHCIC IPH CO3IaHHUH
Y4eOHBIX U COIMATBHBIX IPOCKTOB;

— (hopMUpOBaHKE HAYYHOTO THIIA MBIILUICHHS, BIaJCHHE HAYYHON
TEPMUHOJIOTUEH, KIIFOUEBBIMH TMOHSATUSIMU ¥ METO/IaMU;

— BBISBIISITH NIPUYUHHO-CIIEJACTBEHHBIE CBS3M M aKTyaJlM3UPOBAThH
3a/1a4y, BBIJIBUTaTh TUIOTE3Y €€ PeUIeHHs, HAXOIUTh apryMEHTHI
JUTSL IOKa3aTeIbCTBA CBOMX YTBEPXKACHUH, 3aJaBaTh MapaMeTpsl U
KPUTEPHH PELICHNUS;

- AaHATM3UPOBATh B XOJl¢ pCIICHUS 3aJadll pe3yJbTATHI,
KPUTHYCCKH OIICHWBAaTh HX JIOCTOBEPHOCTh, IPOTHO3HPOBATH
W3MEHECHHSI B HOBBIX YCIOBUSX;

— OCYIIECTBIATH IeNICHANPABICHHBIN MMOUCK MEpeHOCca CPEICTB H
croco0oB JIeHCTBUSA B MPO(DECCHOHANBHYIO CPELY;

— YMETh NMEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO M MPAKTHIECKYIO
00J1aCTH KU3HEACATCIIBHOCTH,

— BJIaJIeTh HAaBBIKAMHU TOJy4YeHUS WHOOpPMAIUN W3 HCTOYHHKOB
Pa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBISTH IMOUCK, aHAJIW3,
CHCTEeMATH3aIMI0 W HHTEPIpETauio HHQOpMAMH pa3TuIHBIX
BHJIOB ¥ (DOpPM mpeacTaBiIeHUS;

— BJIAJACTh HABBIKAMH pAcCIO3HAHWSA W 3aIIUTHl WH(OpMAIUH,
WH(POPMALMOHHON O€30MaCHOCTH JIMIHOCTH;

— CO03/1aBaTh TEKCTHI B PA3IUYHEIX (POopMaTax ¢ y4eTOM Ha3HAYCHUS
WHPOPMALIMU H LEICBOH ayIUTOPHUH, BBHIOMpAs ONTHUMAIBGHYIO
(hopMy IpEeICTABICHUS W BU3YATU3AIIH.

— OCYIIECTBIISITh KOMMYHHUKAIIUU BO BceX cpepax JAesTeIbHOCTH;

— BIIQJICTh Pa3IUIHBIMH CITOCOOaMU OOIIICHHSI M B3aUMOICHCTBYS,
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— apryMEHTHPOBAHO BECTH AUAJIOT, yMETh CMSIr4aTh KOH(QIMKTHbIE
CUTYyaLUH;

— Ppa3BepHYTO U JIOTMYHO U3/IaraTb CBOK TOYKY 3pEHHs C
HCTIONB30BaHUE A3BIKOBBIX CPE/CTB;

— IOHUMATh U HUCIONB30BaTh MPEUMYIIECTBA KOMAaHIHOH U
WHIUBHIYaJIbHOH paboTHI;

— MpelaraTb HOBBIE IIPOEKTHI, OLCHUBATh HIEsA C MO3HLIUHU
HOBH3HBI, OPUTHHAIIBHOCTH, MPAKTHYECKON 3HAYMMOCTH;

— OCYWIECTBIATh MO3UTUBHOE CTPATETHMYECKOE TIOBEACHUE B
Pa3INYHBIX CUTyalusX, MPOSBISITE TBOPUECTBO M BOOOpaKEHHE,
OBbITh MHUIIHATHBHBIM.

— CaMOCTOATENIHO OCYIIECTBIIATh IT03HABATEIbHYIO JESTEIbHOCTD,
BBISBIISITE HPOOJIEMBI, CTaBUTh M (HOPMYJIMPOBATH COOCTBEHHBIE
3a7a4yn B 00pa3oBaTEIbHOW JAEATEIBHOCTH M YKU3HEHHBIX
CUTyaLusX;

— CaMOCTOSITENBHO COCTABIISATH IUIaH PEIICHHs] IPOOJIEMBI C YYETOM
HUMEIOIINXCS  PEcypcoB,  COOCTBEHHBIX  BO3MOXHOCTEH U
MIPEeaNOYTEHUH;

— J1aBaTh OLICHKY HOBBIM CHTYAaIHsIM;

— pacmmpsTh paMKH yd4eOHOTro TpeaMeTa Ha OCHOBE JIMYHBIX
MIpEeaNOYTEHUH;

— JenaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €ro, OpaTh
OTBETCTBEHHOCTbH 3a PEIICHUE;

— cnocoOcTBOBaTh (POPMHUPOBAHHMIO W IPOSIBICHUIO IMPOKON
SPYAUIUH B Pa3IMYHBIX 00JACTAX 3HAHUH, MOCTOSHHO MOBBIIATH
CBOM 00pa30BaTeNbHBIN U KyJIbTYypHBIN YPOBEHb;

— OLICHMBATh NPHOOPETEHHBIH OIIBIT;

— BIIaJICTh HaBBIKAMU I103HABATEILHOW Pe(IIEKCHH KaK OCO3HAHMS
COBEpIIAEMBIX [JEHCTBUI M MBICIUTENBHBIX MPOLECCOB, UX
pe3yJIbTaToOB U OCHOBAHUM;

— HCIONB30BaTh INPHEMBI peQIEKCHH Uil OLEHKH CHTYallWH,
BBIOOPA BEPHOTO PELICHUS;

— CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh IIOHMMATh CBOE
SMOLMOHAIBHOE COCTOSIHME, BHJECTh HANPABICHUE PpPa3BUTHUSL
CcOOCTBEHHOM IMOIOHAIEHON Ceprl, ObITh YBEPEHHBIM B ce0e;

— CaMOpEeTyJMPOBAaHUS, BKIIIOYAIOIIEI0 CAMOKOHTPOJIb, YMEHUE
MIPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJCHHE, CIIOCOOHOCTH
aJanTHPOBATECSI K SMONIMOHAIBHBIM H3MEHEHHSIM U TPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEM MOTHBAalUM, BKIIOYANOLIEH CTpEMJIEHHE K
JOCTIDKEHHIO LEJIM M YCHeXy, ONTUMH3M, HHHUIUATHBHOCTS,
YMEHHE IEHCTBOBATh, UCXOMS U3 CBOUX BO3MOXKHOCTEH;

- SMIATuHy, BKITIOYAIOLIEN CIIOCOOHOCTB MOHUMATh
SMOLMOHAIBHOW COCTOSHME JpYrMX, YYHUTBIBaTb €ro mpu
OCYIIECTBICHUN KOMMYHHUKAIMH, CIIOCOOHOCTh K COYYBCTBHIO H
COTEPE)KUBAHHUIO;

— IPUHUMATH ce0d, TOHUMAas CBOM HEJJOCTATKH M IOCTOWHCTBA,

— NPUHHAMATh MOTHUBBI M apTYMEHTHI APYTHX JIIOJCH MpH aHAIN3e
PpE3yIbTaTOB ACATEILHOCTH;

— IpU3HABaTh CBOE ITPABO U MPABO JPYTHUX JIIOJEH Ha ONMIHOKY;

— pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHpP C IMO3HMIHHU JAPYrOro
YeIoBeKa.

JIn4HOCTHBIE pe3ysIbTaThl 00yYEHHUS:

—TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIMXCS K CAMOPa3BUTHIO U
CaMOBOCIIUTaHUIO B  COOTBETCTBHH C  OOIIEUEIIOBEYECKUMHU
LEHHOCTSIMU M HJleajlaMi IPakJJaHCKOTO O0IIecTBa;

— c)OPMHUPOBAHHOCTH I'PAXKTAHCKONW MO3ZUIMU 00YYAIOIIErocs Kak
AKTHBHOTO M OTBETCTBEHHOT'O WIEHA POCCHIICKOTO O0IIECTBa;

— copMHUPOBAHHOCTH POCCHIUCKON TPAKIAHCKOW HWICHTUIHOCTH,
naTpUuoOTH3Ma,  yYBa)KEHUs K  CBOEMY  Hapody,  4yBCTBa
OTBETCTBEHHOCTH Tiepea PoauHoi, ropaoctu 3a cBOM Kpaii, CBOIO
Ponuny, cBOM S3BIK M KYyJbTYypy, MNpOLIIOE M HACTOsIIEE
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MHOTOHAIMOHANBHOr0 Hapofaa Poccuy;

— LEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM,
HUCTOPUYECKOMY U  TPUPOJHOMY  HACIEUI0, MNaMITHUKaM,
TpamuiusM HapomoB Poccum, noctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOIOTUAM U TPYAE;

— maelHas yOeKIEeHHOCTb, TOTOBHOCTh K CIY)KEHHIO M 3aIIHUTE
OTeuecTBa, OTBETCTBEHHOCTH 32 €ro Cyan0y;

— OCO3HaHME JYXOBHBIX LEHHOCTEH POCCUICKOI0 Hapo.a;

— c(hOpMHUPOBAHHOCTE HPABCTBEHHOTO CO3HAHMS, 3THYECKOTO
TIOBEJICHUS;

— CIIOCOOHOCTh OIICHUBATH CUTYAIMI0 W NMPUHUMATh OCO3HAHHBIE
pellleHNs], OPUEHTUPYSICh HA MOpPaJbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

— yOeXIeHHOCTh B 3HAUYMMOCTH JUIA JIMYHOCTH U OOLIecTBa
OTE€YECTBEHHOT'0 ¥ MHUPOBOI'0 MCKYCCTBA, STHUYECKUX KYJIbTYypPHBIX
TpaauIMi U HAPOJHOTO TBOPUECTBA;

— TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOPA3BUTHIO Ha
MPOTSKEHUU BCEU KU3HU;

—  copMHPOBAaHHOCTP ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HayKH H OOIIECTBEHHOU
MIPAaKTHKH, OCHOBAaHHOTO Ha JWAJOre KyJbTYp, CIIOCOOCTBYIOIIETO
CO3JIaHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHPE;

— COBEpUICHCTBOBAHUE SI3bIKOBOM U UUTATEJIbCKOM KYJIBTYphl KaK
CpeICTBa B3aUMOJEICTBUS MEXy JIFOAbMHU U NIO3HAHUS MUPA;

— OCO3HaHusA LCHHOCTHU Haquoﬁ JCATCIBHOCTH, TOTOBHOCTH
OCYIIECTBIJIATh NPOEKTHYIO U HCCIENOBATENIBCKYIO NESTEIbHOCTh
WHIUBHIYAIILHO U B IPYIIIE;

— YMCHHC B3aHMOZ[eﬁCTBOBaTI; C COIIMAJIbHBIMU MHCTUTYTaMHU a
COOTBETCTBHUH C UX (DYHKIMSIMU M Ha3HAUCHHUSAMU;

— TOTOBHOCTH K CAMOBBIPXKEHHIO B Pa3HBIX BUIAaX UCKYCCTBA,
CTpEMJICHUE NPOSBUTH KA4EeCTBA TBOPUECKON JINIHOCTH;

— TOTOBHOCTH K TPY/y, OCO3HAaHHE IECHHOCTH MacTEPCTBa,
TpyHorooue;

— TOTOBHOCTbH K aKTHBHOH A€ TEILHOCTH TEXHOJIOTHIECKOH U
COIMAJILHOW HAMPaBICHHOCTH, CTIOCOOHOCTh MHUIIMUPOBATD,
TJIaHUPOBATH U CAMOCTOSATEIIbHO BBIITOJIHATH TAKYI0 ACATCIIbHOCTD,
— MHTEpEC K pa3yinuHbIM chepam mpodeccHoHanbHON
JeSITeIbHOCTH, YMEHHE OCYIIECTBIISTh OCO3HAHHBIN BEIOOP
Oyayuiei mpodeccuu U peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC
TIJIaHBI.
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