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1 MACIIOPT PABOYEM TIPOTPAMMBI OBIIEOBPA3OBATEJIBHOI'O
YYEBHOI'O IIPEIMETA
MATEMATUKA

11  Ob6aacTb npuMeHEeHUsI POTrPaMMbI

O61meobpa3oBaTenbHas qUcHUILIMHA «MaTemMaTHKay sBISETCS 00s3aTeIbHOM YacThiO
001eo6pazoBaTeslbHOTO IUKIa 0oOpazoBatenbHOl porpammel CITO B cooTBercTBUM ¢ PI'OC mo
cnenuanbHocTr 09.02.01 KoMnbroTepHbIe CUCTEMBI U KOMILIEKCH ¢ ydeToM TpeboBanuii @I'OC
cpemHero obmero oopa3zoBaHus, YTBEpKACHHOTO prukazoM MunoopHayku Poccun ot 17.05.2012
Ne 413 wu denepanbHOi  00pa3oBaTeIbHON  MPOTpaMMBI, YTBEPKIECHHOH  MPHUKA30M
Munnpocsenienust Poccun ot 23.11.2022r. Nel1014.

1.2 O0mas xapakTepucTHKa 001€e00pPa30BATEILHOIO Y4eOHOro mpeaMerTa

MaremaTuka CIyXHUT OHOPHBIM MPEAMETOM JUIl M3YYEHUS CMEXKHBIX JUCLUIUIMH, a B
KU3HH TOCTIe IIKOJIBI peaibHOW HEOOXOIUMOCTBIO CTAHOBUTCSI HENPEPHIBHOE 00pa3oBaHME, UTO
TpeOyeT MOJHOLEHHOW 0a30Boi 001eo0pa3oBaTeNbHOW MOArOTOBKM, B TOM 4HCIE U
MaTeMaTUyecKoil. DTO O0yCJIOBIEHO TEM, YTO B HAIIM JHU PACTET YHUCIIO CIEIHATIbHOCTEH,
CBSI3aHHBIX C HENOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTHKU: U B cpepe SKOHOMHUKU, U B
Ou3Hece, M B TEXHOJIIOTHYECKUX 00JIaCTsX, U JJaskKe B TyMaHUTAPHBIX cepax. Takum oOpazom, Kpyr
o0yyaromuxcsi, JUisl KOTOPbIX MaTeéMaThKa CTAHOBUTCS 3HAYMMBIM IPEIMETOM, CYILECTBEHHO
pacuupsercsl.

[IpakTHyeckas 1Mojie3HOCTh MaTEMAaTUKU O0YCIIOBJIEHA TEM, UTO €€ MPEIMETOM SIBJISIOTCS
(byHaaMeHTallbHbIE CTPYKTYphI HAIIEro MHUpa: MPOCTPAHCTBEHHBIE (POPMBI U KOJINYECTBEHHBIE
OTHOLIEHUSI OT TNPOCTEHIINX, YCBAaWBAEMbIX B HENOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO
CJIO’KHBIX, HEOOXOIUMBIX IS pa3BUTHS HAYYHBIX M TEXHOJOTMUECKUX HJei. be3 KOHKpeTHbIX
MaTeMaTUYeCKUX 3HaHWHM 3aTpyAHEHO NOHUMAaHHUE IMPHUHIMIIOB YCTPONCTBA U HMCHOJIb30BAaHUS
COBPEMEHHOM TEXHHMKM, BOCHPHUATHE M MHTEpIpeTanus pa3HoOOpa3HOW  COLMANBHOM,
HKOHOMUYECKOM, MOJUTHUECKON HHpOpMAIK, MalIod(p(eKTHBHA TOBCEIHEBHAS MPAaKTUYECKas
JEeATENbHOCTh. KakoMy YenoBeKy B CBOEM MKU3HU IPUXOJUTCS BBIIOJHATE JOCTATOYHO
CIIOXKHBIE pPacdy€Tbl U COCTABJIATh HECIOXKHBIE AJITOPUTMBI, HAXOAWUTH HYXHbIE (QOPMYIBl U
IIPUMEHATH UX, BIAJETh PAKTUUECKUMU IPUEMAaMH T€OMETPUUECKUX U3MEPEHUH U IIOCTPOEHU,
YUTaTh HHPOPMAIHIO, IPEICTABICHHYIO B BUly TaOIUL, JUarpamMm U rpaUKoB, )KUTh B YCIOBUSX
HEOMPeaeIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapakTep clydalHbIX cOObITHI. OTHOBPEMEHHO
¢ pacmupenueM chep MpUMEHEHUsI MaTEMAaTHKH B COBPEMEHHOM 00IIecTBE BCE Oosiee BaXKHBIM
CTaHOBMUTCS MaTEMATUYECKUIN CTUIIb MBIIIIEHUS, TPOSBIIAIOIINICS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporiecce u3ydeHns MaTeMaTHKU B apceHal MPUEMOB U METOJIOB MBIIIUIEHUS Y€JI0BEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCS WHAYKIUS U AEAYKLHMs, 0000LIeHHe U KOHKpeTH3alus,
aHaJIM3 U CUHTE3, KJaccuPUKanus U cucreMaTusanus, abctparupoBanue u aHanorus. OObeKTbI
MaTEMaTHUYECKUX YMO3aKIYEHHUH, IMpaBuila UX KOHCTPYMPOBAaHHUS pACKpBIBAIOT MEXAHHU3M
JIOTUYECKHUX MOCTPOEHUH, ClIOCOOCTBYIOT BBIpaOOTKE yMEHUS (hOpMYIHpOBaTh, 0OOCHOBBIBATH U
JIOKa3bIBaThb CYXJAEHHs, TE€M CaMblM pa3BUBAIOT JIOTMYECKOE MBIIIIEHHE. MaremaTuke
MPUHAJIKUT Beaylias pojib B (POPMHUPOBAHUM AITOPUTMUYECKOW KOMIIOHEHTBHI MBILIUICHUS U
BOCIIMTAHUM YMEHUI JAEHCTBOBATh MO 33JaHHBIM AJITOPUTMAaM, COBEPIIEHCTBOBATh U3BECTHBIE U
KOHCTPYHpPOBaTh HOBBIC. B mporiecce pemeHus 3a7a4 — OCHOBHOM y4eOHOW ACSATENHHOCTH Ha
ypoKax MaTeMaTHKU — Pa3BUBAIOTCSl TBOPUECKask U MPUKJIIAJAHASL CTOPOHBI MbIuieHUs. O0yueHue
MaTeMaTHKe JaéT BO3MOXHOCTb Pa3BUBATh y OOYYaIOIIUXCA TOYHYIO, DPALMOHAIBHYIO U
UHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HanOosee MOAXOAIINE S3BIKOBBIE, CHMBOIMYECKHE,
rpadu4ecKkre CpeicTBa s BBIPAXKEHUS CYXKACHUHN U



HATJISITHOTO UX TpecTaBieHuss. HeoOXoaruMbpIM KOMITOHEHTOM OOIIIEH KyJIbTYphl B COBPEMEHHOM
TOJIKOBAHUU SIBJISIETCA OOIlee 3HAKOMCTBO C METOJaMH IO3HAaHUSl JIEHCTBUTEIIbHOCTH,
IIPEJICTaBICHUE O MPEAMETE U METOJIe MAaTEMATUKH, €r0 OTJIMYMS OT METOJIOB €CTECTBEHHBIX U
TYMaHUTapHbIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUsS MAaTeMaTUKU JAJsl PElIeHUs HAyYHBIX U
NPUKIAJAHBIX 3a7ad. TakuMm oOpa3oM, MaTeMaTHYecKoe 0Opa3oBaHHE BHOCHUT CBOHM BKJal B
dopmupoBaHue oO0med KyJabTyphl uejoBeka. M3ydyeHue MaTreMaTUKH CHOCOOCTBYET
ACTETUYECKOMY BOCIMTAHHUIO YEJIOBEKA, MOHUMAaHMIO KPacoThl M MU3SIIECTBA MAaTEMaTHYECKUX
paccyXJIeHU, BOCIIPUATHIO T€OMETPUUYECKUX (POPM, YCBOCHHUIO UJIEU CUMMETPHUH.

1.3 Hesin u3yuyeHusi o01eo0pa3oBaTeIbHOI0 y4eOHOro npeamMera MareMaTuka

[lpuopuTeTHBIMM  LETSIMH ~ OOY4YeHHsT MaTeMaTWKe  SBIAIOTCA:  (OPMHPOBAHUE
LEHTPAJIbHBIX MaTeMaTHYECKUX MOHATUH (4Mcilo, BeIMYMHA, TeoMeTpudeckas ¢urypa,
NEPEMEHHAas1, BEPOSITHOCTh, (DYHKIHUS), 0OECIEUNBAIOLIUX IPEEMCTBEHHOCTh U NEPCIIEKTUBHOCTh
MaTeMaTHYeCcKoro o0pa3oBaHus 00ydaroImuXcs; MoABeACHNEe 00yJatoIMXCsl Ha JOCTYITHOM JJIst
HUX YpPOBHE K OCO3HAaHHMIO B3aMMOCBSI3M MAaTEMAaTUKH M OKPYKAIOIIETO MHUpa, NOHHUMAaHUE
MaTeMaTHKU KaK 4YacTH OOINeH KyJIbTyphbl YEJIOBEYECTBA; PAa3BUTHUE MHTEIUIEKTYaJIbHBIX U
TBOPUYECKUX CHOCOOHOCTEH 0Oyuaroluxcs, MO3HABATEIbHOW aKTUBHOCTHU, HCCIEIOBATEIbCKUX
YMEHUH, KPUTUYHOCTH MBIIIJICHUSA, MHTEpeca K H3YyYEHHI0 MaTeMaTHKH; (HOpMUpOBaHUE
(YHKIIMOHAJIBHOW MAaTEeMaTU4YEeCKOW TI'pPaMOTHOCTU: YMEHMsI pPACIIO3HABATh MAaTEMaTHYECKHE
aCIEeKThl B peallbHbIX JKU3HEHHBIX CUTYAIMSIX U MPH U3YYEHUHU JPYTHX Y4EeOHBIX IMPEIMETOB,
IPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (POpMYyJIMpOBaTh UX Ha S3bIKE MaTEMaTUKHU U
CO3aBaTb MAaTEMaTUYECKUE MOJENH, NMPUMEHSITb OCBOCHHBIM MaTEMaTHMYECKHMH ammapar Uit
pelmeHuss MpakTUKO-OPUEHTUPOBAHHBIX 33J1a4, UHTEPIPETUPOBATh U OLICHUBATH IOJYYCHHBIC
pE3yJIbTaTHI.

14  Mecro o00meo0pa3oBaTeIbHOI0 Yy4eOHOro mnpeaMera MaremaTuka B
crpykrype IIIICC3:

O06mmeobpa3oBaTenbHbIN yueOHBIN MpeaAMeT MaTteMaTuka sSBisieTcs y4eOHbIM MPEAMETOM
o0s13aTenbHON TpenMeTHoN obnactu «Marematuka u unpopmarukay OI'OC cpeanero obiiero
o0Opa3oBaHusl.

B yue6nom mnane IIICC3 yueOnsiit npeqmer OVYIL.04 Marematuka BXOIUT B COCTaB
o0mux o00meo0pa3oBaTeNbHBIX Y4YeOHBIX MPEIMETOB, (OPMHUPYEMBIX U3 00s3aTelIbHbBIX
npeameTHbix obnacteir ®I'OC cpennero obmero obpazosanus. [Ipu 3ToM H3ydeHue npeamMera
MPEeIyCMOTPEHO Ha NPOGUILHOM YpOBHE M HAmNpaBlIeHO HAa AOCTH)KCHHE IIMYHOCTHBIX H
METaIPEeIMETHBIX Pe3yIbTaTOB 00YUEHUS, BBITOIHEHHE TPEOOBAHUH K ITPEIMETHBIM PE3yJIbTaTaM
o0yueHwHs.



2 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
OBIEOBPA30OBATEJIBHOI'O YYEBHOTI'O IIPEIMETA

JIMYHOCTHBIE PE3YJIbTATBI

B pesynpraTe nM3ydeHuss MaTeMaTHKH Ha YpPOBHE CpeqHEro obiiero oOpa3oBaHHs Yy
oOyuaromierocst 6yayT copMHUpPOBaHbI CIEAYIONINE JUYHOCTHBIE PE3YJIbTAThI:

1) rpakmaHCKOrO  BOCHHTaHHSA:  CPOPMHPOBAHHOCTh  TPAKAAHCKOH  MMO3MIIUH
00yYaromerocsi Kak aKTMBHOTO W OTBETCTBEHHOI'O YJI€HAa POCCHHCKOro OOIIecTBa, OCO3HAHHE
CBOMX KOHCTHTYIIMOHHBIX MIPaB U 0053aHHOCTEH, YBa)KEHUE 3aKOHA U TIPABOTIOPSIKA; IPUHATHE
TPaJUIIMOHHBIX HAIIMOHAJIBHBIX, O0IIEYETIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHYECKIX
[IEHHOCTEW; TOTOBHOCTh MPOTUBOCTOSITH UIC0JIOTUH SKCTPEMHU3MA, HAMOHAIN3MA, KCEHO(DOOUH,
JUCKPUMMHAIIMY 10 COMATbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;
TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B HWHTEpPEcax TIPaKAaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00111€00pa30BaTEIbHON OPraHU3alliy U I€TCKO-IOHOIIECKUX
OpraHu3alusaX; YMEHHE B3aUMOJEHCTBOBATh C COI[UAIIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX
(GYHKIUSAMHU U Ha3HAYEHUEM; TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM /1€ATENbHOCTH;

2) TaTPUOTHYECKOr0 BOCIUTAHUSA: OCO3HAHHE CPOPMUPOBAHHOCTH  POCCHUHCKOMN
IPaXJIAaHCKOW HJEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHsI K CBOEMY HapoJy, 4YyBCTBa
OTBETCTBEHHOCTH niepex PoauHoW, ropaoctu 3a CBOM Kpail, cBOO PonauHy, CBOW S3BIK H
KyJlbTYpy, HpOLLIOE M HACTOAILLEE MHOIOHAMOHAIBLHOIO Hapojga Poccuu; II€HHOCTHOE
OTHOILIEHUE K TOCYJJapCTBEHHBIM CUMBOJIAM, UCTOPUYECKOMY U IPUPOJIHOMY HACIIEIUIO,
naMsATHUKaM, TpaguLlysM Hapo1oB Poccun, noctmkenusM Poccun B Hayke, HCKycCTBE, CIIOPTE,
TEXHOJIOTUSX U TPpYJe; nieiHas yoeKIeHHOCTb, TOTOBHOCTh K CITYEHMIO U 3amuTte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CYIL0Y;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIMTAHUS: OCO3HAHUE TyXOBHBIX IIEHHOCTEH POCCUIICKOTO
Haposa; c(OPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ATHMYECKOI'O MOBEACHMS; CIIOCOOHOCTH
OLICHMBAaTh CHUTYallMl0 W TPUHUMAThb OCO3HAHHBIE PELICHMS, OPHUEHTHUPYSICh Ha MOpalbHO-
HPABCTBEHHbIE HOPMbI M IIEHHOCTH; OCO3HAHME JIMYHOI'O BKJIaJa B MOCTPOEHHE YCTOMYMBOTO
Oyaylero; OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJAUTENSIM U (WJIM) APYTUM YI€HAM CEMbH,
CO3JJaHUIO CEMBU Ha OCHOBE OCO3HAHHOTO NPUHSATHUS LIECHHOCTEW CEMEHHOM KU3HU B COOTBETCTBUH
¢ TpaguLuusMHu HapoJ10oB Poccun;

4) 5CTEeTHYeCKOro BOCIUTAHUS: ICTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETHKY
ObITa, HAYYHOTO M TEXHUYECKOTI'O TBOPUYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX OTHOIICHHUIA;
CHOCOOHOCTh BOCHPUHUMATH PA3JIMYHbIE BUIBI MCKYCCTBA, TPAAMIIMU M TBOPYECTBO CBOETO U
JPYTUX HapojOB, OLIYIIaTh AMOLMUOHAIBHOE BO3JCHCTBHE HCKYCCTBA; YOEKIEHHOCTh B
3HAYUMOCTH JJIsl TMYHOCTU U OOIIeCTBa OTEUECTBEHHOTO U MUPOBOI'O UCKYCCTBA,

ATHUYECKUX KYJIBTYPHBIX TPAJAULUNA U HAPOJHOTO TBOPUECTBA; FTOTOBHOCTH K CAMOBBIPAYKEHUIO B
pa3HbIX BUJaX UCKYCCTBA, CTPEMJICHHUE MPOSIBIISITh KaueCTBA TBOPUECKON JTMUHOCTH;

5) ¢wusnueckoro BocmuTaHHs: CHOPMHUPOBAHHOCTH 3J0POBOTO W Oe30MacHOro obpasa
KU3HH, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 30pOBbIO; TMOTPEOHOCTh B (hu3nuecKkoM
COBEpUICHCTBOBAHUH, 3aHATUSAX CIOPTHUBHO-O03JOPOBUTEIBHOW JIEATENBHOCTHIO; AKTHBHOE
HENPUSTHE BPEIHBIX MPUBBIYCK U HHBIX (POPM MPUUMHEHUS Bpeaa GU3NIecKoMy U
MICUXUYECKOMY 37I0POBBIO;

6) TpyIOBOTO BOCIHTAHHWS: TOTOBHOCT K TPYAY, OCO3HAHHWE IIEHHOCTH MacTepCTBa,
TpyAoIt00Me; TOTOBHOCTh K AKTUBHOU JEATEIBHOCTH TEXHOJIOTMYECKOW W  COIMAIbHOM
HaNpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMHPOBATH, IJIAHUPOBATH U CAMOCTOSITENIBHO BBIMOJIHSATH



TaKyIo JeSITEIbHOCTh; HHTEPEC K pa3InyHbIM chepaM MpodecCHOHANBHOM IeITebHOCTH, YMEHHE
COBEpIIaTh OCO3HAaHHBIA BBIOOP Oynymield npodeccud | Peaar30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI, TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHI0O U CaMOOOpa30BaHHIO Ha
NPOTSDKEHUH BCEH JKU3HU;

7) 9KOJIOTMYECKOTO BOCHHMTAHHSA: CHOPMHUPOBAHHOCTH  IKOJIOTHYECKOW  KYJIbTYPHI,
MOHUMaHHE BJIMSHUS COIMATBHO-3KOHOMUYECKHX IPOLECCOB HA COCTOSIHUE MPHPOTHOU H
COIMATIBHOM  Cpelbl, OCO3HAHME TJIOOATBHOIO  XapaKTepa JKOJOTMYECKUX  MpoldiieMm;
IUTAHUPOBAHKE U OCYIIECTBIICHHE JICHCTBUI B OKPYKAIOIICH Cpejic Ha OCHOBE 3HAHUS IICIICH
YCTOMYUBOTO PAa3BUTHS YEIOBEYECTBA; AKTMBHOE HEMPUSATHE ACUCTBUM, MPUHOCAIIMX BPE]
OKpYKAroIIeH Cpelie; YMEHHE TPOTrHO3UPOBATH HEOIArOMPHUATHBIC YKOJIOTHUECKUE TIOCTICICTBHS
NpCAIPUHUMACMBIX ﬂeﬁCTBHﬁ, npeaoTBpaliaTe HMX; PaClIMPCHUC OIbITa ACATCIBHOCTU
9KOJIOTHUYECKOM HANPaBICHHOCTH,

8)  IICHHOCTM  HAy4yHOrOo  IIO3HAHUS: c(OPMUPOBAHHOCTh ~ MHPOBO33PCHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW NpPaKTHKH,
OCHOBAaHHOTO Ha JUMAJIOTe KYJbTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
HOJIMKYJITYPHOM MHPE; COBEPIIICHCTBOBAHHUE SI3bIKOBOW M YATATEIBCKOW KYJIbTYPhI KaK CpECTBA
B3aUMOJICHCTBUS MEXIy JIIOJbMH M TIIO3HAHHS MHpPA; OCO3HAHWUE IICHHOCTH HAYYHOM
ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATH ITPOCKTHYIO H HCCICOAOBATCIIBCKYHO JACATCIBHOCTDH
WHIAWBUIYAJILHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOEHHS MpOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuwatomerocss OyayT copMUpOBaHBI MeETANpeAMETHBIE PE3yJIbTaThI,
XapaKTCPU3YIOIIUCCA OBJIAICHUEM YHUBCPCAJIbHBIMU IIO3HABATCIIbHBIMU HeﬁCTBHﬂMH,
YHUBCPCAJIbHBIMU KOMMYHHKATHUBHBIMHA }16171CTBPI$[MI/I U YHUBCPCAJILHBIMH PETYIATHBHBIMU
neiictBusimu. [lo3HaBaTenbHbIe YHUBEPCAIbHBIE YUEOHBIE IEHCTBUSI.

OgyajgeHne yHHBepCaAIbHbIMH N03HABATEJILHBIMH 1CHCTBUAMM:

a) 0a30Bbl€ JOTMYECKHUE IEUCTBUS: CAMOCTOATEIBHO (POPMYIUPOBATh U aKTYAIU3UPOBAThH
npobiieMy, paccMaTpuBaThb €€ BCECTOPOHHE; YCTaHABIMBATh CYLIECTBEHHBIM NPU3HAK WM
OCHOBaHUS JUIsl CpaBHEHUS, KJacCU(pUKauu U 00OOILIEHUS; ONpEeAesaTh LEeNu NeATeIbHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTUIKEHUS; BBIABIIATh 3aKOHOMEPHOCTU U IIPOTUBOPEYUS
B PaCCMaTPUBAEMBIX SIBJIICHUSAX; BHOCUTh KOPPEKTUBBI B JACATEIBHOCTD, OLICHUBATh COOTBETCTBUE
pe3ynbTaTOB LEISAM, OLEHHBATh PUCKHU IOCIEICTBUM JEATEIBHOCTH; pa3BUBaThb KPEAaTUBHOE
MBIILIEHHE IPU PELICHUH )KU3HEHHBIX TPOoOIIeM;

6) 0Oa3oBble  HCclelOBaTeIbCKUE  JIGHCTBHS:  BJIAJETh  HaBbIKAMM  Y4eOHO-
UCCIIEI0OBATEIbCKON M MTPOEKTHOM JIEITEbHOCTH, HABBIKAMH pa3peLIeHus poosieM; ClIoCOOHOCTh
U TOTOBHOCTb K CaMOCTOSTEIIBHOMY IIOMCKY METOJOB PpELICHUs IPAKTUYECKUX 3aaad,
MIPUMEHEHHUIO PA3JIMYHBIX METO/I0B MIO3HAHUS; OBJIAJICHNE BUAAMH JAEATEIBHOCTH IO TOJIYYEHHUIO
HOBOTO 3HaHMS, €T0 MHTEPHIpPETAIH, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IMYHbIX Y4eOHBIX
CUTyallUsiX, B TOM YHCJE MPU CO3JaHUHM YYEOHBIX M COLHUAIBHBIX MPOEKTOB; (HOPMHUPOBAHHE
HAy4YyHOT'O THUIIA MBIIUICHUS, BJIAJCHUEC HAyYHOW TEPMHMHOJIOIMEW, KIIOYEBBIMU IOHATHAMH U
METO/aMH; CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 331a4H B 00pa30BaTEeIbHON ACITEIbHOCTH U
JKU3HEHHBIX CUTYalUsIX; BBIABIIATH IPUYMHHO-CIICCTBEHHBIC CBSA3U U aKTyalM3UpOBATH 3a/1ady,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHUSA, HAaxXOIWUThb apryMEHThl Ui JI0KAa3aTelbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh IIapaMETPbl U KPUTEPUU PELICHM; aHAIIM3UPOBATh IIOJIYyYEHHBIE B XOJ€E
peLICHUS 3a1a4i Pe3yJIbTaThl, KPUTUYECKU OLICHUBATh UX
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JIOCTOBEPHOCTb, IPOTHO3UPOBAaTh HM3MEHEHHE B HOBBIX YCIIOBUSX; J1aBaTh OLIEHKY HOBBIM
CUTyallUsM, OLIEHMBAaTh IIPUOOPETEHHBIN OIBIT; pa3padaThlBaTh IUIAH PEIICHUS MPOOJIEMBbI C
Y4ETOM aHaJIM3a HMMEIOLIMXCS MaTepUAIbHBIX M HEMaTepHaJbHBIX PECYPCOB; OCYIIECTBISTH
LIeJICHANPaBJICHHBI OUCK IEpeHoca CPEACTB U CIOCOOOB AECHCTBUS B HPO(PECCHOHATBHYIO
cpedy; YyMeTb IEpEeHOCUTh 3HaHMs B II03HABAaTENbHYO U IPAKTUYECKYI0 00JacTu
KHU3HEIEATEIbHOCTH; YMETh MHTETPHPOBATh 3HAHUS M3 pa3HbBIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, NIpEJlaraTb OPUTHHAIbHbBIE IOJIXO0/Ibl U PELIEHUS; CTABUTD NPOOJIEMBI U
3a/1a4M, JOIYCKAIOIUE aJIbTEPHATUBHBIE PEIICHHUS;

B) paboTa ¢ uH(popMaLueil: BiIaJeTh HABbIKAMH OJIY4eHUs HH(POPMALUU U3 UCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBIATh IIOMCK, aHaJIU3, CHUCTEMaTH3alUI0 U
MHTEpIpETalrio HHPOPMALUHU PA3TMYHBIX BUJOB U (OPM IMPEICTABICHUS;, CO3AaBaTh TEKCTHI B
pa3nuyHbIX opMarax C y4yeToM Ha3zHaueHHUs MHQPOPMAlUW U LEJIEBOH ayJUTOpUH, BHIOMpas
ONTUMANIbHYI0 (OpPMY TPENCTaBICHUS W BU3YyaJW3allil; OLECHUBATH JIOCTOBEPHOCTH,
JETUTUMHOCTb HMH(pOpPMAIMM, €€ COOTBETCTBHE IMPABOBBIM M MOPAIbHO-3THUECKUM HOPMAaM;
UCIOJIb30BaTh CpeACcTBa MH(POPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTHMH B peIICHUU
KOTHUTHBHBIX, KOMMYHMKATUBHBIX M OpPraHM3allMOHHBIX 3ajjady C coOJrofeHueM TpeOoBaHUN
PrOHOMMKH, TEXHUKH O€30MaCHOCTH, I'MTHUEHbI, PeCypcocOepeXeHus, MPaBOBbIX M ITHUECKHX
HOpPM, HOpM HH(OPMAIMOHHON 0€30MacHOCTH; BJIAJETh HABBIKAMU PACIO3HABAHUS M 3aIUTHI
uHpopManuu, HHHOPMAITMOHHON 0€30IaCHOCTH JINYHOCTH.

OgiaeHne yHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH YU4eOHbIMHM ICHCTBUSIMM:

a) oOIleHHUe: OCYIIECTBIIATh KOMMYHHUKAllUM BO BceX cdepax >KHU3HHU; paclo3HaBaTh
HeBepOabHbIE CPEACTBA OOIIEHMS, MOHMMATh 3HAYEHHE COLMANbHBIX 3HAKOB, PAclO3HaBaTh
NPEINOChUIKM KOHQIMKTHBIX CHUTyallMii M cMsrdarb KOHQIMKTBI, BIAAETh pa3IU4YHBIMU
crocobaMu OOIIEHUS M B3aUMOJIEHCTBUS; apryMEHTUPOBAHHO BECTH JIMAJIOT, YMETh CMAr4arh
KOH(JIMKTHBIE CHUTYyallud; pa3BEPHYTO U JIOTMYHO H3JIaraThb CBOIO TOYKY 3pEHHS C
MICIIOJIb30BAHUEM SI3BIKOBBIX CPECTB;

0) coBMecTHast 1eTeIbHOCTh: TIOHUMATh U MCIOJIb30BATh MPEUMYIIECTBa KOMaHIHON U
UH/IMBUYaJIbHOM paboThl; BBIOMpATh TEMATUKY W METOJbl COBMECTHBIX JEHCTBHH C y4eToM
OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)/10ro 4jeHa KOJUIEKTHBA; IPUHUMATh 1IeJT1 COBMECTHOM
JeSITEIbHOCTH, OPraHU30BbIBaTh U KOOPJAWHUPOBATH JEHCTBUS MO €€ JIOCTHKEHUIO: COCTaBIISThH
IUTaH JIeUCTBUM, paclpenessTh POiM C Y4eTOM MHEHUN Yy4aCTHUKOB, OOCYXKIaTh pe3yibTaTbl
COBMECTHOM pPabOTHI; OLIEHWBATh KAueCTBO CBOEro BKJIaJa M KaXXJIOTO yYaCTHHKA KOMAaHIbI B
o0uuii pe3ynpTaT 1o pa3padoTaHHBIM KPUTEPUSM; IpeiaraTh HOBbIE IPOEKThI, OLICHUBATh UEU
C TO3MIMH HOBU3HBI, OPUTHMHAJIBHOCTH, IPAKTHUECKON 3HAYMMOCTH; KOOPIMHUPOBATH U
BBIMOJIHATh  pabOTy B  YCJIOBUSAX pEATbHOrO, BHUPTYaJbHOTO M  KOMOMHHMPOBAHHOTO
B3aMMOJEHCTBYS; OCYLIECTBIISTh IIO3UTUBHOE CTPAaTETMYECKOE IIOBEJECHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

OgBnajeHHne yHHBEPCAJIbHBIMH PEryJISTUBHBIMH Y4eOHBIMU el CTBUAMM:

a)  caMOOpraHu3alMs:  CaMOCTOSITEIBHO  OCYLIECTBJIATH  ITO3HABATEJIbHYIO
JeSITENIbHOCTD, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIE 3a7aud B
00pa30BaTEIbHON IEATEIBHOCTH U KU3HEHHBIX CUTYAIMsX; CAMOCTOSITEIbHO COCTaBIIATH IUIAH
pemeHuss MpoOJeMBbl C YYeTOM MMEIOLIUXCS PEeCypcoB, COOCTBEHHBIX BO3MOMKHOCTEH U
NPEINOYTEHHUH; 1aBaTh OLIEHKY HOBBIM CHUTYallUsM; PACHIMPATh paMKH y4eOHOro mpeaMera Ha
OCHOBE JIMYHBIX TPEANOYTCHUI; JeNaTh OCO3HAHHBIH BHIOOpP, apryMEHTHpOBATH €ro, OpaTh
OTBETCTBEHHOCTb 32 PpEIICHHE; OILEHMBATh NPUOOPETEHHBIH OMBIT; CIIOCOOCTBOBATH



(GOpMHPOBAHUIO U TMPOSBICHUIO MIMPOKOH SPYAULUU B Pa3HBIX OONACTAX 3HAHHMA, MOCTOSHHO
HOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb;

0) CaMOKOHTpOJIb: JlaBaTb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B
JEATCIIBHOCTh,  OLICHMBATH  COOTBETCTBME  PE3YyJbTAaTOB  LEJAM; BIAJAECTh  HaBbIKAMU
IIO3HABATEJILHOM pe(pIeKCMM Kak OCO3HAHUS COBEpIIAEMBbIX JEMCTBUH M MBICIUTENbHbIX
IPOLIECCOB, UX PE3YJbTAaTOB M OCHOBAHMM; HCIOJIB30BaTh IpUEMBbl Pe(ICKCHUH ISl OLEHKH
CUTYyalluH, BbIOOpA BEPHOTO PEIICHUS; YMETh OLEHHBATh PUCKH W CBOEBPEMEHHO MPUHUMAThH
pELICHUS 110 UX CHUKEHUIO;

B) SMOLMOHAIBHBIN MHTEIEKT, MPearoiaraomuii copMupoOBaHHOCTh: CAaMOCO3HAHHUS,
BKJTIOYAIOIIETO CITIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE, BUICTh HANPABICHUS
pa3sBUTHsI COOCTBEHHON SMOLMOHANIBHOM cepsl, ObITh YBEPEHHBIM B ce0e; caMOperyIupoBaHHus,
BKJIIOUYAIOLETO CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTHb 3a CBOE IIOBEICHHUE,
CHOCOOHOCTh a/IaITUPOBATHCS K SMOLMOHAIBHBIM M3MEHEHUSIM W IPOSBIATH TMOKOCTb, OBITh
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBALMH, BKIIOYAIOIIEH CTPEMIIEHUE K TOCTHXKEHHUIO LIETIN U
ycnexy, ONTHMH3M, HHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOMS U3 CBOUX BO3MOKHOCTEH;
AMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MIOHUMATh SMOIIMOHATIBHOE COCTOSIHUE APYTUX, YUUTHIBAThH
€ro IpH OCYIIECTBIECHUH KOMMYHHUKAIMM, CIIOCOOHOCTh K COYYBCTBUIO M COIIEPEKHUBAHUIO;
COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOLIEHUS C JIPYTUMHU
JIOIbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOH(IUKTHI;

I') NpuHATHE ce0sl U APYrux JIIOJei: NMpUHUMATh ceOs, MOHMMAas CBOM HEJOCTATKU U
JIOCTOMHCTBA; IIPUHUMATh MOTUBBI U apryMEHTHl APYIUX JIIOACH IPU aHAIU3€ PE3YJIbTATOB
NeATENbHOCTH; NPHU3HABaTh CBOE IIPAaBO M IpaBO JPYIMX JIOJEH Ha OMMOKM; DPa3BUBAThH
CIOCOOHOCTh MOHMMATh MUP C MO3ULMU APYrOro YeI0BeKa.

HNPEIMETHBIE PE3YJIbTATHI

1) BriageHHe MeTONAMH JI0KAa3aTeNbCTB, ANTOPHUTMAMH PEIICHUsS 3a/ad; yMCEHHE
(bopMynHpOBaTh OIpeIeeHUs, aKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOIUTH J0KA3aTEIIbHbIE
pacCyKJI€HHs B XOJI€ PELIEHNUs 3a/1a4; YMEHHUE ONIEPUPOBATH ITOHATUSAMMU: ONPEACIICHUE, AKCUOMa,
TEOpeMa, CIJIEJCTBHE, CBOWCTBO, MPU3HAK, [OKA3aTENbCTBO, PABHOCHIIbHBIE (HOPMYIHUPOBKHY;
yMeHue (HopMynupoBaTh 0OpaTHOE U MPOTHBOIOJIOKHOE YTBEP)KJIEHUE, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEDSHI, UCIIOIB30BATh METOJI MAaTEMAaTUYECKON MHIYKIWH; IPOBOJUTH TOKa3aTeJIbHbIC
pacCyXJIeHHs NIPY PEIICHUH 3aa4, OLIEHUBATh JIOTUYECKYIO TPABUIIBHOCTD PACCYKICHUM;

2) yMeHHEe ONEepUpPOBATH MOHATHSIMHU: CTEIEHb YHCIA, CTENEHb C IIEJBIM MOKa3aTelieM,
KOpEHb HATypaJlbHOM CTENEHH, CTENEeHb C PpPAalMOHAIBHBIM II0Ka3aTelIeM, CTENEHb C
NEHCTBUTENbHBIM (BEIIECTBEHHBIM) I[IOKa3aTejaeM, JIorTapupM 4YHCla; YMEHHE BBINOIHSTD
BbIUMCJIEHHE 3HAYEHUH M TNpeoOpa3oBaHUS BBIPAXEHUN CO CTENEHsSMU U Jiorapupmamu,
npeoOpa3oBaHus JIpOOHO-PAIMOHANBHBIX BBIPAKEHUN; ) yMEHHE CBOOOJHO ONEpUPOBATh
MOHSTUSIMU: JIOTapU(M YUCIIa, CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOTO YUCIIA;

3) yMeHue onepupoBaTh MOHITUSMHE: PallMOHAIBHBIC, HPPAIMOHANBHBIC, IOKA3aTebHbIC,
CTENEHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHE ONepHpOBaTh MOHATHAMHU: (DYHKLUS, HENpEepbIBHAS (DYHKIMS, POU3BOIHAS,
nepBooOpa3Hasi, OMNpEACTICHHBIM WHTErpal; yMEHHUE HAXOAWUTh IMPOU3BOAHBIC AIIEMEHTAPHBIX
(GyHKUMH, UCTIONB3YS CIIPABOYHBIE MaTEPHAIIbl; UCCIEI0BATh B MPOCTEHUIINX CITy4yasX QyHKIUN



HA MOHOTOHHOCTb, HAXOJIUTh HANOOJBIIINE U HAUMEHBIIINE 3HaYeHUS (DYHKIUN; CTPOUTH TpaduKu
MHOTOWJICHOB C HCIOJB30BAaHMEM  arlapara MaTeMaTHYecKOro aHajiu3a; IMPUMCHATh
NPOM3BOJIHYIO TIPY PEIICHUU 33]a4 Ha JIBIXKCHHE; PEIIaTh MPAKTHKO-OPUEHTUPOBAHHBIC 3a/1a4n
Ha HanOOJIBIINE ¥ HANMEHBIIINE 3HAYCHUSI, HA HAXOKICHUE ITyTH, CKOPOCTU M YCKOPEHUS; YMCHHE
UCIIOJIb30BaTh CBOMCTBA U TpadUKu (YHKIUH sl pelieHHs] YpaBHEHHH, HEPAaBEHCTB U 3ajad C
napaMeTrpamu; M300pakaTb Ha KOOPJWHATHOW IJIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHUH,
HEPABEHCTB U UX CHUCTEM;

5) yMeHHUEe OnepupoBaTh MOHITUSAMU: PAllMOHATIbHAS (PYHKIUS, TIOKa3aTeabHas (QyHKIHS,
creneHHas (GyHkmus, Jorapudmudeckas (GyHKIHS, TPUTOHOMETPUYECKHE (YHKIIMH, 0OpaTHBIE
(GYyHKIMU; YMEHHE CTPOUTh TpaduKH HU3y4eHHBIX (QYHKIHUH, HCIOIB30BATh TPAPUKH IpH
U3YYEHHUH TPOIECCOB M 3aBHCUMOCTEH, NP PEIICHUM 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB H
3aj1a4u M3 pealibHOM KHU3HM; BEIPAXKaTh (OPMYJIaMU 3aBUCIMOCTH MEXy BETHYMHAMU;

6) yMeHHe peliaTh TEKCTOBBIC 33/1a4i Pa3HBIX THUIOB (B TOM YHKCIIC Ha MPOILEHTHI, A0JIH U
YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBapOB M YCIyT, HAJOTH, 3aJadyd M3 00JacTu
VIpPaBICHUS JMYHBIMA M CEMCHHBIMU (DMHAHCAMH), COCTABJISATh BBIPAKCHHS, YPaBHCHWS,
HEPABEHCTBA M X CHCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIICJIOBATH MMOTYICHHOE PEIICHUE U OIICHUBATh
NPaBONI0I00HOCTh PE3YJIbTATOB;

7) yMeHHE ONEePUPOBAThH MOHATHAMU: CpeaHee apruPMeTHIecKoe, MeIMaHa, HauOOJIbIIE 1
HAaUMEHbBIIIee 3HAYCHHSI, pa3Max, JHUCIEPCHs, CTaHJapTHOE OTKIOHCHHE YHCIOBOIO Habopa;
YMEHHE W3BJIEKAaTh, HHTEPIPETUPOBAThL HH(DOPMALHMIO, TPEJICTABICHHYIO B TaOIWIaxX, Ha
JUarpammax, rpadukax, OTpaKarollyr0 CBOMCTBA PEATbHBIX IMPOILIECCOB U SBJIICHUH; PEACTABIISATh
WH(GOPMAIIMIO C MOMOIIBI0 TAONUIl U AUarpamMM; HCCIEAOBaTh CTATUCTHUYECKHUE TaHHBIC, B TOM
qrclie ¢ MPUMEHEHHEM rpauecKux METOJOB U DJIEKTPOHHBIX CPE/ICTB;

8) yMeHHWe ONEpUPOBATH MOHATHIMHU: CIAYYalHBI ONBIT M CIy4ailHOEe COOBITHE,
BEPOATHOCTh CIy4alHOTO COOBITHSA; YMEHHE BBIYUCIATH BEPOSITHOCTh C MCIOJIB30BAaHUEM
rpaguuecKux METOJIOB; MPUMEHSATh (DOPMYIBI CIOKEHUS H YMHOXXCHHS BEPOSTHOCTEH,
KOMOWHATOpHBIE (aKThl U (HOPMYIIBI TIPH PEUICHUH 3a7ad; OIEHUBATH BEPOSTHOCTH PEaTbHBIX
COOBITHIA; 3HAKOMCTBO CO CIy4ailHBIMU BEJTMIMHAMHU;, YMEHUE MPUBOJIUTH MPUMEPHI TIPOSBICHUS
3aKOHA OOJIBIIIMX YHCEI B IPUPOHBIX H OOIIECTBEHHBIX SIBJICHUSX;

9) yMeHHe oOMEpPUPOBATh MOHATHAMHU: TOYKA, MpPsMas, IUIOCKOCTb, IMPOCTPAHCTBO,
JBYTPaHHBIN YTOJI, CKPEIUBAIOLIUECS MIPSIMbIE, TApAIIEIbHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX
U TJIOCKOCTEH, yrol MEeXAy MPSAMBIMU, YTOJ MEXIYy NpSIMOH U TUIOCKOCTBIO, YIOl MEXIy
TUTOCKOCTSIMH, PACCTOSIHAE OT TOYKH JIO0 TJIOCKOCTH, PACCTOSTHUE MEXK]TY MPSMBIMH, PaCCTOSHUE
MEX Ty ITIOCKOCTSMU; YMEHHUE HCITOIB30BaTh IPHU PEIICHHUH 3a/1a4 U3yU4eHHBIC (DAKTBI U TEOPEMBI
TUTAHUMETPHUH; YMEHHUE OIECHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIETO0 MUPA;

10) ymeHwue omneprpoBaTh MOHATHSIME: MHOTOTPaHHHK, CEYeHHE MHOTOTPaHHUKA, KYO,
napajuieNienune, npusMa, nupaMmuaa, Gurypa u moBEpXHOCTh BPAIICHUs, IIMIUHAP, KOHYC, I1ap,
cdepa, cedeHus (UTypbl BpalleHUs, MIOCKOCTb, Kacaromasics cepsl, MWIMHIpA, KOHYCA,
TUIOMIA/Ib TOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IUIUHAPA, TIomaas cepsl, 00beM Kyda,
MPSIMOYTOJILHOTO Tapasuiesienuieia, MUPaMUbl, PU3MBI, WIHHIPA, KOHYyca, IIapa; yMeHHe
n300pakaTh MHOTOTPAHHUKH W TIOBEPXHOCTH BpAICHHsS, UX CEUCHHS OT PYKH, C ITOMOIIBIO
YEpPTESIKHBIX MHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB; YMEHHE PACIIO3HABATh CUMMETPHIO B
NPOCTPAaHCTBE; YMEHHE pACHO3HABaTh NPABWIBHBIE MHOTOTPAaHHUKH, YMEHHE CBOOOIHO
OTIEPHPOBATH MOHITUSAMU: JIBW)KCHUE, ApAJLICIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, Mpeodpa3zoBaHue MOA00us, MOJO00HBIE (DUTYPHI; YMEHHE PAaCIO3HABATH
paBHBIC U TONO0HBIE (DUTYPBI, B TOM 4YHCIE B MPUPOJE, MCKYCCTBE, apXHUTEKTYpE; yMEHUE
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UCIIOJIb30BaTh T€OMETPUYECKHIE OTHOIICHHU S, HAXOIUTh T€OMETPUUECKHUE BEIMUUHBI (JITMHA, YO,
II0MIa/1b, 00BEM) MIPH PELICHUH 33724 U3 IPYTUX YYEOHBIX MPEAMETOB U U3 peabHOMN KU3HHU;

11) yMeH#e OnepupoBaTh MOHATHIMU: JBIKCHHUE B MPOCTPAHCTBE, MOA00HBIC (PUTYpPBI B
IIPOCTPAHCTBE; UCIIOIb30BATh OTHOIICHUE ILTOMIAeH TOBEpXHOCTEH U 00bEMOB MOJA0OHBIX (HUTYD
MIPU PELLICHUH 3a/1a4;

12) yMmMeHHME BBIYHCIATH FEOMETPUYCCKHUE BEIMYMHBI (JJIMHA, YroJ, IUIONIAjb, 00bEM,
IUIOUIA/Ib TOBEPXHOCTH ), UCIIOJIb3YSl U3YUEHHBIE (POPMYJIIBI U METO/IBI;

13) yMeHHWe oONEepUPOBaTh MOHATHUAMH: HPAMOYTOJbHAS CHCTEMa KOOPIMHAT,
KOOPJIMHATBHl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpA, CKAISPHOE MPOU3BEACHHUE, YroJl MEXIY
BEKTOpaMH, CymMMa BEKTOpPOB, IPOU3BEACHUE BEKTOpAa HA YHCIO; HAXOJIUTh C IOMOILBIO
W3YYCHHBIX (DOPMYII KOOPIUHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEKY JBYMS TOUKAMHU;

14) ymeHue BbIOMpATh MOAXOMAIIMNA M3YYECHHBIH METOJ Ui pEIICHUS 3ajauw,
pacrio3HaBaTh MaremaTudyeckue ¢akTbl W MaTeMaTHYeCKME MOJENW B TPHUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE, YMEHHME MPUBOAUTH IPUMEPHl MAaTEMAaTHUUYECKHX
OTKPBITUI POCCUICKON U MUPOBOM MaTeMaTUYECKOW HAYKU;

15) ymeHue omepupoBaTh MOHATHSIMHU: MHOXECTBO, MOAMHOMXECTBO, OTEpaldd Ha.
MHOXECTBAMHU; YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM amnmapar JUisi ONUCaHUs
peallbHBIX TMPOILIECCOB W SBIICHUH MPH PELICHUH 3aJad, B TOM YHUCIEe M3 JPYTUX Y4eOHBIX
MIPEIMETOB;

16) ymeHHe omepUpPOBATh MOHATUAMH: HATYPAILHOE YKCIIO, [EJI0C YHCII0, OCTATOK IO
MOAYJIIO, PALIMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YUCIIO, MHOKECTBA HATYPaIbHBIX, UEbIX,
palMoOHATBHBIX, TEUCTBUTEIBHBIX YUCEN, YMEHUE UCIIOIB30BaTh MIPU3HAKHU JIETUMOCTH,
HAaWMEHBIINNA OOIIHIA IEJTUTENIh U HauMEHbIIIee 0011ee KpaTHOE, alnropuTM EBkinaa npu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CUCTEMAaMH CUHCIICHUS;

17) yMmeHwue onepupoBaTh MOHATHIMH: TOKIECTBO, TOKIESCTBEHHOE MPeodpa3oBaHue,
YpaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHUI U HEPABEHCTB, PABHOCHIIBHOCTh YPaBHEHHUI,
HEPaBEHCTB U CHUCTEM, PallMOHAJIbHbIC, UPPALIMOHAIbHBIE, I0KA3aTEIbHbIE, CTEIIEHHBIE,
norapu(MUUEcKre, TPUTOHOMETPUUYECKHUE YPaBHEHUSI, HEPABEHCTBA M CHCTEMbI; YMEHHE pellaTh
ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TIOMOIILIO0 PA3JIMYHBIX IPUEMOB; PEIIaTh YPAaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TTApaMETPOM; IPUMEHSATh YPAaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJIs
peleHrss MaTeMaTHYeCKUX 3aa4 ¥ 3a1a4 U3 Pa3IMYHBIX 00JIacTel HAYKU U PEeaTbHOM KU3HU;

18) ymenue cBOOOIHO OTMIEPHPOBATH MOHIATHUSIMHU: MTOCIIEI0BATEIBHOCTD, apru(MeTHIeCKast
MPOTpeccusi, FeOMEeTpUIecKasl Mporpeccus, 0ECKOHEUHO yObIBAIOIas TeOMeTpruIecKas
MPOTPECCHs; YMEHHUE 3aaBaTh MOCJIEI0BATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX

bopmyi.
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3 CTPYKTYPA U COAEPKAHMUE YYEBHOI'O IPEJJIMETA MATEMATHKA

3.1 O0bem yuyeOHOTO nnpeaMera MareMaTuka M BUAbI Y4eOHO# padoThl

Bun yueOHo# padoThl

0O0BeM
4acoB

O0beM padoThI 00YHAIOIIMXCH B AaKAIeMHUUYECKHUX Yacax (Bcero)

296

O0bem padoThl O00yYAKIIMXCA BO B3aHMMOJAEHCTBHHM C IpenoaaBaTesieM
(Bcero)

272

B TOM 4YHMCJIC:

JICKIITUH

116

IMPAKTUYCCKUE 3aHATHUA

156

nabopaTopHOE 3aHATHE

CamocrosiTesibHast padoTa o0y4aromerocst (Bcero) ¢ 000CHOBaHHEM pacyera
BpeMeHH, 3aTPAYHBAEMOr0 HA ee BbINOJTHEeHHE

B TOM 4YHCJIC:

U3y4yeHue Yy4eOHOIro/TeOpeTHYecKoro marepuaiga (10 KOHCIEKTaM JIeKLuil),
M3y4EHUE OCHOBHOW M JIONIOJHUTEIBHOM JINTEPATYPhI

IMOAIr0TOBKA K ITPAKTHUYCCKUM U J'Ia60paTOpHLIM 3aHATHUAM

BBITIOJIHCHHUEC MHAWBUAYAJIbHOT'O UJIN I'PYIIIIOBOTO 3aaHUsI

MOJITOTOBKA K MTPOMEKYTOYHOM aTTECTAIMH, KOTOpas IPOBOIUTCS B popme Tud.
3auera

NuauBuayaabHbIA MPOEKT

Koncyabranun

HpOMe)KyTO‘IHaﬂ arrecranud B (l)opMe

1 CEMCCTP — OK3aMCH, B TOM YHCJIC:
IMOATOTOBKA K 3K3aMCHY,
MMpEAdK3aMCHAllUOHHAA KOHCYJIbTallus,
Inponecaypa ciadm 5K3aMCEHa

12

2 CEMCCTpP — OK3aMCH, B TOM YHCJIC:
IMOATOTOBKA K 3K3aMCHY,
MMpEAdK3aMCHAllUOHHAA KOHCYJIbTallus,
Inponecaypa ciaum 5K3aMCEHa

12

12




3.2

TeMaTn4yeckuii JIaH M coJiep:KaHue Y4eOHOI0 MpeIMeTa MAaTeMAaTHKA

TemaTuueckue 6.]10KI/I, TEMbI

OcHOBHOe cofep:kaHne

0O0neM yacoB

OCcHOBHbIE BU/IbI IEATETbHOCTH

o0yuaromerocst
1 2 3 4
Paznes 1. Pa3BuTHe NOHSATHS 0 YHCJIe, MHOKECTBA. 26
Tema 1.1. MHOXECTBO, CogeprkaHue JTeKIUH HUcnoab3zoBaTh TEOPETUKO-
ollepaly HaJl MHOYKECTBaMH. 1. MHOXecCTBO, OIlepaliy HaJl MHOXecTBaMH /luarpammel Ditiepa—BeHHa. 2 MHOXKECTBEHHBIH amnmapaTr Ui ONHCAHHs
XO/la pEUICHUs MaTeMaTHYEeCKHX 3aj1ad, a
TaK)K€ PEANbHBIX IIPOIECCOB M SIBICHUH,
NPU PEIICHUH 33a4 M3 JPYTUX y4eOHbIX
Tema 1.2. ConepKaHU€ JISKITIH IPEIMETOB.
JlelicTBUTENBHBIE U 1 leitcTBuTenbuble yncia. OOBIKHOBEHHBIE U IECATHYHBIE JPOOH, IPOLIEHTEI, 2 Onepuposats _TOHATHAMM:
UPPALMOHAJILHBIE YHCTIA OECKOHEUHbIE IEPUOMYECKHE IPOOH. pallMOHAIBHOC ~ YHCIIO, JCHMCTBUTCIBHOC
2 ToxKIeCTBa U TOKIECTBEHHBIE IIPEOOPA30BaHKs. Y pABHEHUE, KOPEHDL YPABHEHHS. 2 4YHCII0, OOBIKHOBEHHAS IPOOk, NecATHYHAS
HepaseHnctBo, pemieHue HepaBeHCTBA. MeTol HUHTEPBAIIOB. ApOOB, IPOLCHTEL.
TIpaKTHUCCKIE 3AHATHA Boimoanars apmbMemqeche oTepalyy ¢
1. JIeHCTBIA C APOBAMHL 77| PALMOHANBHBIME M JICHCTBUTCIHBIMH
2. [IpumMeHeHue qpooeii U MPOIICHTOB ISl PEIICHUS IPUKIIaIHBIX 33134 U3 2 | ‘Mciamu; NMPUOIIKEHHBIC  BHIMUCICHNS,
Pa3IMYHBIX OTpaciiel 3HaHUU U peaabHON )KU3HU. HCTIOJIb3YA HPABHIA OKPYTJICHHL.
3. [IpubnmxEHHbIC BEIYUCIICHHS, IPaBHIIa OKPYTJICHHS, TPUKHUIKA 1 OIIEHKa 2 | AlenaTh NPHKMAKY W OUEHKY pE3YILTATA
pe3yJsibTaTa BEIYHCICHHUH. BBI1HCIICHITH.
4. PeineHue LesbIX U ApOOHO-PALMOHAIBHBIX YPABHEHUI M HEPABEHCTB 2 | OnepupoBaTh NOHSTHAMH: TOXIECTBO,
ypaBHEHHE, HEPaBEHCTBO;  I€Jl0e W
Tema 1.3. Apnfmernaccii Conep Rantie ek %aunonanbﬂoe ypagHeHHe, HEpaBEHCTBO.
—OW . 1. Apudpmernueckuii KopeHb HaTypanbHOH crenenn. CBoiicTBa 1 rpaduk KopHs: N- 2 PINOMATL MPEOOPAOBAMMIN  UCTBIX I
IIiIOpeHI’ 1O CTCIICHH AP p M p paLMOHAJILHBIX BBIPKEHHH.
ppalnoHaIbHbIC YPaBHEHHS U gn l(i;[[eHCHI/I. 5 ) PeaTh  OCHOBHbI®  THIE  LEIBIX
HEpaBeHCTBA . Metonp! pelmeHns MppalvoHATIBHBIX YPAaBHEHHH U HEPaBEHCTB. HPPAIHOHATHHbIX ypaBHEHH -
[IpakTraeckue 3aHATHS HEPABEHCTB.
1. JIe#icTBusI ¢ apu(METHIECKMMH KOPHSIMH N—OH CTETICHHU. 2| IIpuMeHATHh panvOHAIbHBIE ypaBHEHHS U
2. Pemenyie nppaloHaIbHBIX YpaBHEHUI U HEPABEHCTB. 2 | HepaBeHCTBa YISt pereHus
3. Penienue uppaioHaabHbIX YpaBHEHUN M HEPABEHCTB Pa3IMYHBIMU METOJAMHU. 2 | MaTeMaTU4eCKUX 3a7a4 MW 3aJady M3
pa3nuuHbIX OoOJlacTeil HAyKW M peajbHOU
JKU3HU.
DopMyJIHPOBATh, 3aMUCHIBATH B
CHUMBOJIMYECKOM dopme U
WIJIIOCTPUPOBATHL NMPUMEpPaMM CBOWCTBA
KOpHSI N-O1 CTEIEeHHU.
BoinoansaTs npeodpa3oBaHusA
MPPAIMOHATIBHBIX BRIPAKECHHH.
Pematrs OCHOBHBIE THIIBI
UppPAMOHATIBHBIX ypaBHEHUH "
HEPaBEHCTB.
IpuMeHsiTH 1JIS pelIeHUs1 Pa3JIHYHBIX
3aJa4  UppPALOHAJbHbIE YPaBHEHUS U
HEPaBEHCTBA.
Crpontb, 4uTaTH TpapuK KOPHSI n-oi
CTEICHH.
Hcnoan3zoBars mupoBbie pecypesl Ui
nmocrpoeHuss  rpadukoB  QyHKOIMA H
HU3y4YEHHUS UX CBOMCTB
KouTtpoabnas padora Nel 2




Pazgen 2. (I)yHK].[PIH H rpaq)mm. Crenenb ¢ neJbIM nmokaszarejeM. CTeneHs ¢ PallMOHAIBbHBIM IOKa3aTeJ1eM.
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Tema 2.1. OyHKIHUA, CTIOCOOBI
3amanus Qyskiun. CreneHb ¢
nenaslM nokaszareneMm. CreneHn

ConeprkaHue JeKIH

1. ®ynkuwms, cnocoOsl 3amanus pyakunn. I'paduk pyrkimu. Bzanmuo odpaTHbie
¢dyakumu. O6NACTh ONPEACTICHUS U MHOXKECTBO 3HaueHU Qynkimu. Hymm

OnepupoBaTh MNOHATHAMH: (QYHKIUS,
CIocoObl  3agaHusl (YHKIMH, B3aHMMHO
obpaTHbIe (HYHKIIUH, 00IACTh ONPEIEICHHS

C pallMOHAJILHBIM [TOKa3areaeM. | ¢pyHkuuu. [IpoMexxyTkn 3HaKOMOCTOSHCTBA. YETHRIC 1 HEUETHBIE (DYHKIINH. 2 ¥ MHOXECTBO 3Ha4eHUH (QYHKIUH, TpaduK
CreneHHas (GyHKIHA C HATypaJIbHBIM, LIEJIBIM U PaIllMOHAIBHBIM ITOKa3zaTeneM. Eé ¢yHKIMKM;  9ETHOCTP M HEYETHOCTH
CBOMCTBA U rpaduk ¢yHKIMM, HYyTM (QYHKOUH, TPOMEXYTKH
IIpakTuueckue 3aHATHS 3HAKOTIOCTOSTHCTBA.

1. HaxoxneHue 3HaueHU BBIPQKEHUH C PallMOHATIBHBIM [TOKA3aTeJIeM CTEIICHH. 2 | BoimonaTh npeo0dpa3oBaHus CTCHEHEH ¢
2. I'pacdux pynkuuu. Bzanmuo obparssie GyHkiuu. O6nacTh onpeaeneHus u 2 | menmbiM  mokasareneM.  Mcmonb3oBath
MHOXecTBO 3HaueHuH Qpynkunu. Hynu ¢pynkiun. [IpoMexxyTkn 3HaKOMOCTOSIHCTBA. CTaHIAPTHYIO (opmy 3aIiCH
Yéraple 11 HEUETHBIC (PYHKIUH JIeHCTBUTENBHOTO YHCIIA.
3. CranapTHast popMa 3anucu JedCTBUTENLHOTO YKcna. Vcnonp3oBanue 2 | ®opmyanpoBaTh W WJUIIOCTPUPOBATH
noaxoAsuen (opMbl 3aNUCH JEHCTBUTEIBHBIX YUCE JUTS PELIEHHS TPAKTHYECKUX rpaduuecKn CBOWCTBA CTETIEHHOU
3a/1a4 U NMpeJICTaBICHUsS JaHHBIX. byHKLIUH. Beipaxats  dopmyaamu
3aBHCHUMOCTH MEXJly BeTUYNHAMH.
Hcnoab3oBath HM@poBbIe pecypebl AJis
nocrpoeHusi  rpagukoB  QyHKUMM U
W3y4YCHUS HX CBOMCTB

Paznea 3. lokazaTenbHas GyHKUUS 18

Tema 3.1. [Toka3zarenpHas Co;:[epn(aHI/Ie JICKIIUHN (I)()pMyﬂl/[p()BaTb, 3alUCBLIBATH B

(yHKIHSA, €€ CBOWCTBA H 1.TloxazaTenpHas QyHKIWs, €€ CBOMCTBA U rpaduK 2 CHMBOJIMYECKOH dopme U

rpadux [IpakTuueckue 3aHATH WJIIOCTPUPOBATh [IpUMEpaMU CBOWCTBa
1. TlocTpoenue rpadKOB MOKa3aTEIbHBIX (DYHKINH. 2 | creneHn.

IIpumensTe CBOICTBAa  CTENEHH Ui

Tema 3.2. [Toka3arenbHble ConepKaHue JICKIHH npeodpa3oBaHus BBIPKEHHUI.

YpaBHEHHUS U HEPABEHCTBA. 1. Iloka3arensHble ypaBHEHUsSI. OCHOBHBIE IPHEMBI X PEIICHUS. 2 @opmy/MpOBaThH 1 HIIIOCTPHPOBATL
2. Iloka3arenbHble HepaBeHCTBA. OCHOBHBIE TPUEMBI X PELICHMS. 2 rpauyeckn  CBOWCTBA  IOKA3aTEIbHOH
IIpaxTryeckue 3aHATHS (yHKIHH.

T_Pellierne 0Ka3aTebHEIX ypPaBHEHHL. 5 Pemarn OCHOBHBIC THIIBI MOKA3aTEbHBIX
2. PellieHue NOKa3aTebHbIX ypPaBHEHUH 2| YPaBHCHHUH U HCPABCHCTE.
3. Pemenne nokaszaTeabHBIX HEPABEHCTB Ucnoansosars, uudposLie pecypenl s
2 | mocrpoenus FRa(l)I/IKOB byHKIMH — H
W3yYCHHSI UX CBOMCTB
4. Perrenne noka3aTelbHBIX HEPABECHCTB 2
KonrposabHas padora Ne 2 2

Pa3nen 4. Jlorapugmuyeckasi pyHKIus 22

Tema 4.1. Jlorapudm uucna. Coneprxanue JEKUUK ®opmMyIHPOBATh, 3alHChIBATH B

JecsTudHbIe U HATYpaibHbIC 1. Jlorapum uncna. JlecaTHaHbIC U HAaTypaJbHbIE JOrapu(MBbI. 2 CHMBOJIHYECKOI dopme "

norapudmsl. [Ipeodpazosanme 2. Jlorapumuueckas GyHKIHs1, €€ CBOUCTBA U rpaduk 2 WLIIOCTPUPOBATh NPHMeEPaMH CBOICTBa

BBIPa)KEHUM, COIEPIKALINX IIpakTuueckue 3aHATHS norapudma.

JorapuQMsL. 1. Pemenue 3a1aHuii Ha MPUMEHEHUE OIpeieNieHus Jorapudma, 0CHOBHOIO 2| BeimoansTh npeo6pasoBanus
Jorapu(MUUECKOTO TOXKAECTBA U CBOMCTB JIOTapr(MOB. BBIPKCHUH, COACPHKALIKX JIOTaPH(PMBL.
2.TTpeoOpa3oBaHue BHIPKEHUI, COJIEPIKAIINX JIOrapU(PMBI. 2 | ®opMyaHpOBATE M HILTIOCTPHPOBATE
3. TIpeobpazoBaHKe BHIPAKEHHIA, COAEPIKAIIUX JIOrapU(hMBbL. rpaguyecku CBoHcTBA orapumuyeckoii

2 | bynxIUm.
Tema 4.2 Jlorapumuteckue Cozeprkanue JeKun Pemarns OCHOBHBIE | THIIBI
YPaBHEHHUA M HEPABEHCTBA. 1. Jlorapudmuueckue ypasaenusi. OCHOBHBIE IPUEMBI UX PEIIECHUS. 2 ﬁggzggl?cnglflecxnx YpaBHEHHH "
Hcnonb3oBaTh Hu(ppPOBbIe pecypchl I
2. Jlorapumudeckre HepaBeHCTBA. OCHOBHBIE IIPHEMBI UX PELICHHS 2 nocrpoenuss  rpapukos  (GyHkumii  u
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HpaKTI/I‘IeCKI/Ie 3aHATHA

H3YyUCHUSA UX CBOMCTB.

1. Iloctpoenue rpagukoB TOrapuMUIECKUX (HYHKIUH. 2 ig?gg;ﬁ;;m ¢ HCTOpHMeM  pasBHUTHA
2.Pemenue norapu()MuuecKux ypaBHEHUI. 2
3. Pewienune norapupMu4eckux HEpaBEeHCTB 2
KonTpoabnas pagora Ne 3 2
Pazgen 5. @opmysisl Tpuronomerpun. Tpuronomerpuyeckue ypaBHeHus 4 HepaBeHcTBa. Tpuronomerpuyeckue 32
(yHkuuu U MX rpaguKu.
Tema 5.1. Cunyc, KOCHHYC 1 Coneprkanue JeKIUK Onepuposarb TOHATHAMU: CUHYC,
TaHI'€HC YMCIOBOIo aprymenTa. | 1. TpuroHoMerprudeckas OKpyKHOCTB, OTIpeeNIeHIEe TPUTOHOMETPHYECKIX () yHKITHN KOCHHYC M TaHT€HC IPOU3BOJIBHOTO YIJIA,
ApKCHHYC, apKKOCUHYC H YHCIOBOrO apryMeHTa, UX CBOWCTBA neproandecKast QyHKIHUSL.
ApKTaHT€HC YHUCJIOBOTIO Hcnosb30BaTh 3amuch IPOU3BOILHOTO
ApryMcHTa. yria qepe3 oOpaTHbIe
Tema 5.2. OcHOBHEBIE CoiepKaHUE JICKIHH TPUTOHOMETPUYECKHE (PYHKIIHH.
TPUTOHOMETPUYECKHE 1. 3aBUCUMOCTh MEXy CHHYCOM, KOCHHYCOM M TAHT€HCOM OJTHOTO ¥ TOTO K€ YIJIa. BoInostHsTh npeoGpasoBaHust
(hopMybL OCHOBHBIE TPUTOHOMETPUIECKHE TOXKIECCTBA. TPUTOHOMETPUYECKHUX BBIPAXKECHUH.
2. OCHOBHBIE TPUTOHOMETPHUICCKUE (DOPMYITBL. Crpourb, aHAIM3UPOBATbH, CPABHUBATD
3. ®opMyIIbl IPUBEICHHSL. rpaKi TPUTOHOMETPHIECKUX (YHKIHH.
HpaKTI/IIIeCKI/Ie 3AHSTHUS (I)OpMlel/lpoBaTb U WLITIOCTPpUPOBATH
1. IlpeoOpa3oBaHre TPUTOHOMETPUICCKUX BBIPAKCHUH. 2 | rpaduyeckn _ CBOHCTBA
= TPUTOHOMETPUUECKHUX ()YHKIIUH.
2. IIpeobpazoBaHue TPUTOHOMETPHUUECKUX BBIPAKECHHUH. 2| IPMrOHOMCTPHTCC by
Hcnoab3oBaTh rpapukm A peLeHUs
TPUTOHOMETPUYIECKUX HEPABEHCTB.
Tema5.3.Tpuronomerpudeckre | ColepxaHue JICKUUH Pemars OCHOBHBIC THIIBL
ypaBHEHHS] 1. IlpocTeiine TPUTOHOMETPUUYECKUE YPABHEHHS. TPHTOHOMETPHICCKUX YPaBHCHMH,
2. TPUrOHOMETPUYECKUE YPABHEHMS, CBOIALINECS K KBaApaTHbIM. OIHOPOIHbIE HPOCTCUIIHE TPUTOHOMETPHICCKHIE
TPUIOHOMETPHYECKUE YpaBHEHHs 1i u 21 creneHu HEPABEHCTBA.
3. TpuroHomMeTpUYecKe ypaBHEHHs, PelIaeMble Pa3oKeHUEM Ha MHOXKHTEIH.
[IpakTuueckue 3aHATHS
1.Pemenre mpocTeHIMX TPUTOHOMETPHUYECKIX YPaBHEHHH. 2
2.IlpiMeHeHrne OCHOBHBIX METOJIOB PEIICHHUsI TPUTOHOMETPUYECKUX YPaBHEHHUH. 2
3. Pemienne TpUroHOMETPHYECKUX yPABHEHUH. 2
Tema 5.4. ConepKaHue JICKITHH
TpuroHomeTpudeckue 1 IlpocTeiime TpPUrOHOMETPHYECKHIE HEPaBEHCTBA
HEPaBEHCTBA IIpakTuueckue 3aHATHS
1. Pemienrie TpUTOHOMETPUYECKNX HEPABEHCTB 2
Tema 5.5. CoepKaHue JICKITHH
Tpuronomerpuyeckue 1. Tpuronometpudeckue QyHKIH, UX CBOUCTBA U TPaPHKH.
(byHKIMY 1 UX rpad UKy Kontpoabnas padora Ned 2
Pa3nen 6. [Tociie1oBaTeILHOCTH M IPOTPECCHH. 4
Tema 6.1. ConeprkaHue JeKIH
[MocnenoparensHocTy 1 1. ITocnenoBaTenbHOCTH, CHOCOOBI 33/1aHKs OCIeI0BaTeIbHOCTEH. MOHOTOHHBIE OnepupoBarts TMIOHATUSIMUA:
IIPOTPECCHM. MOCJIeA0BATEIbHOCTH. AprudMeTHIeCcKas M TeOMETPUUIECKast MPOTPECCHUH. TOCNIEI0BATEILHOCTD, apupMETHIECKas U

IIpakTuueckue 3aHsATHS

reoMEeTprICCKas NporpeCcCuu; OCCKOHEYHO




1. BeckoneuHo yObIBaromas reomerpuaeckas nporpeccus. CyMmma 6€CKOHETHO
yOBIBarOIIEi FTEOMETPUIECKOM mporpeccuu. Gopmyrna CII0KHBIX MPOICHTOB.
Hcnonp3oBaHue NpOrpeccuu sl PELICHHUsI peabHbIX 3a/1a4 HPUKIIAJHOTO
xapakrepa.

yOBIBaIOIasi TEOMETPUUECKAs MPOTPECCHS,
cyMMa 0GeCKOHEUHO yOBbIBaromen
TEOMETPUIECKOH MTPOTPECCHHU.

3amaBath TIOCJIEI0BATENIBHOCTH
Pa3ITUYHBIMH CITIOCOOAMHU.

IIpumeHaTH ¢opmyany CJIOKHBIX
NPOLIEHTOB /I pelleHusl 3a7ad U3
peanbHON NPakTHKK (C HCIONB30BAHUEM
KaJbKyJIsITOpa).

Hcnoan3oBaTh cBoiicTBa
MOCIIEA0BATENbHOCTE U IPOrPECcCUil s
pELICHUsT peanbHbIX 3a7ad MPUKIATHOTO
XapakTepa

Pa3gen 7. Beenenue B crepeomerpuio. [IpsiMbie U IJI0CKOCTH B MPOCTPAHCTBeE.

20

Tema 7.1. OcHOBHBIE TTOHITHS
CTepeoOMeTpUH. 3HAKOMCTBO C
MHOTOTPaHHUKAMH,
U300pakeHHe MHOTOTPAaHHUKOB
Ha PUCYHKaX.

ConeprxaHue JeKIMU

1.OcHOBHBIE IOHATHA cTepeoMeTpun. [IpaBria n300paskeHUs HA pUCYHKAX:
HN300paKeHHS TUIOCKOCTEH, MapaJlIeabHBIX MPSMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka.
[TonsiTrie 06 aKCHOMATUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH
U CIICIICTBUS U3 HUX.

2. 3HaKOMCTBO C MHOTOTPaHHHUKaMH, H300pa)keHHE MHOTOIPAHHHKOB Ha PUCYHKAX,
Ha IIPOCKIIMOHHBIX YepTekax. HagampHbIe CBeIeHNUS 0 KyOe ¥ TUpaMHLIEe, HX
pa3Béptku u Mozenn. CedeHNs] MHOTOTPaHHHUKOB.

HpaKTI/I‘IeCKI/Ie 3aHATHA

1.3agaum Ha TMMOCTPOCHUC CECUCHUH: TMOCTPOCHUC CCUYCHUA METOJOM CJIEJOB, KPATKO
3aIMACbIBATDH HIArv MOCTPOCHUS CCHCHU .

Tema 7.2. [Ipsimble u
IUIOCKOCTHU B IPOCTPAHCTBE.

ConeprxkaHue JeKIU

1. B3aumHOe pacrosioxKeHue MPSIMBIX, IPSIMOH U IIFIOCKOCTH, TNIOCKOCTEH B
HNPOCTPAHCTBE.

2. [TeprieHOUKYIISAP ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JIO TUNIOCKOCTH, PACCTOSIHUE
OT NPSIMOM JI0 IVIOCKOCTH.

3. Vbl MeX Iy OPSMBIMH, MEXKAY HPSIMBIMU 1 INIOCKOCTSIMH, JIBYTPAHHBIE YIJIbIL.
4. Teopema 0 Tpex MepreHINKyIsIpax.

HpaKTI/I‘ICCKI/IG 3aHATHA

1. IlpumeHeHHe TEOpeMBI 0 TPeX NEePIEeHANKYIISIpax K PEIICHUIO 3a/1ay.

2. HaxoxxaeHne yriia MeXx 1y IIOCKOCTSIMHU, TOCTPOSHHE MPOSKITHI IPAMBIX Ha
IIOCKOCTb.

AKTyanm3upoBaTh (GakThl W METOJBI
IUTAHUMETPHH, pelieBaHTHEIC TeMe.
IMoayuarb MIPEICTaBICHUS 0
MPOCTPAHCTBEHHBIX (HUTYpax, pa3dupars
mpocTeiiinye mpaBuia U300pakeHUs: ITHX

uryp.

HN306pakaTh mpsAMYyI0 M IUIOCKOCTH Ha
PHCYHKe.

PacnosnaBarts MHOTI'OI'PaHHMKH,

mupaMuy, KyO, Ha3pIBaTh MX DIICMCHTHL
Jeaars pucyHOK Kyba, THpamMujibl,
HAXOJIUTh OIIMOKH B HEBEPHBIX
N300paKEHUSIX.

3HAKOMHUTBCA C CEUCHHUSIMH, C METOAOM
CJICZIOB; WCIIONB30BaTh IUISI ITOCTPOCHHUS
CeUeHHUs METoJ CIIe/IOB, KpaTKo
3aMMCHIBAaTh IIATH MOCTPOCHUS CEYCHUS.
PacnosnaBathb BU]] CEYEeHUS u
OTHOIICHHU, B KOTOPHIX CCUCHHE HCIUT
pebpa kyba, HaXOJUTh IUIOIIA/Ib CEUEHUS.
Hcnosp30BaTh 1mMomo0ue MPH pEIICHUH
3a1a4 Ha IIOCTPOCHHE Ce4eHUl.
3HAKOMUTBCS c AKCHOMAaTUYECKUM
MOCTPOCHHEM CTEPEOMETPHH, C aKCHOMAaMHU
CTEPEOMETPUU U CIEICTBUSMU U3 HHUX.
HNiunrocTpupoBaTh aKCUOMbI PUCYHKaMU U
MIPUMEPaMH U3 OKPYKAIOMIeH 00CTAaHOBKU
AkTyanu3upoBatb (HakThl W METOMBI
MJIAHUMETPUH, pereBaHTHbIE TeME,
MPOBOAUTH aHAJIOTHH.

IlepeuncaaATb  BO3MOXHBIE  CHOCOOBI
PpacrnoyioxKeHus JBYX TIPSIMBIX B
MPOCTPAHCTBE, WINIIOCTPHPOBATh HX Ha
pUMepax.

JlaBaTh ompeaejeHHe CKPEIINBAIOIINXCS
MPSIMBIX, (dhopmynupoBath MIpU3HAK
CKPCIMBAIOIINXCSA MPAMBIX U TIPUMEHSTH
€ro MpH peleHNnN 3a4a4.
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PacnosnaBaTrh mpu3My, HasblBaTh €€
DJIEMEHTBI.

CTpouTh cedeHUs NPU3MBl Ha TOTOBBIX
YepTexkKax.

IlepeuncasiTh  BO3MOXHBIE  CIIOCOOBI
B3aUMHOTO  DAcHOJIOKEHHS MNpsMOH U
IUIOCKOCTH B TIPOCTPAHCTBE, NPUBOJUTH
COOTBETCTBYIOILINE MPUMEPHI U3 pealbHON
JKU3HU.

JlaBaTh ompepejieHHe apaIeIbHOCTH
NPSIMOM U TUIOCKOCTH.

DopMy.IUPOBATH NPU3HAK
MapajuIeIbHOCTH  TPSIMOW M IUIOCKOCTH,
YTBEpKICHHUE O IPSAMON MepecedeHust AByX
MJIOCKOCTEH, MIPOXOISLINX yepes
napanjeybHbIe TIpsMBIE.

Pemare  mpakThueckue — 3ajadd Ha
MIOCTPOCHHE  CEYEHMH MHOTOTpaHHHUKA.
OO0BsICHATH ClIy4au B3alMHOI'0
PacCTIONOKEHUS MIIOCKOCTEN.

JlaBaTh  ompefesieHMe  NapajUICIbHBIX
IJIOCKOCTEH; MPHUBOAUTH HPUMEPHI U3
peanbHOM  XKM3HU UM OKpY’Karolen
00CTaHOBKH, WIITIOCTPUPYIOLIHE
[apajIeNIbHOCTh IIJIOCKOCTEN.
Hcnosb30BaTh NpU3HAK MapaliedbHOCTH
JIBYX IJIOCKOCTEH, CBOMCTBA
MapajuIeNIbHBIX IUIOCKOCTEH MPH PELICHUH
3a/1a4 Ha MOCTPOCHHE.

OO0bsICHATD, 41O Ha3bIBAETCS
HapanjieNbHBIM MPOSKTHPOBAHHEM M Kak
BBINOJIHACTCS IPOEKTUPOBaHHE (GHUryp Ha
TUTOCKOCTb.

H3o6pakaTs B napamielnbHOW MPOEKLHUH
pasnuuHble  reoMeTpudeckue  (QUrypbl.
MopempoBaTh peanbHblE CUTyalld Ha
S3BIKE reoMeTpuH, HCCIIeIOBATh
MIOCTPOEHHBIE MOJIENIN C HUCIOJIB30BaHHEM
TEOMETPUYECKUX MOHATHIH.

Hcnosib30BaTh NpH pemIeHUH 3a/1a4 Ha
MIOCTPOEHHE CEueHUN MOHSITHE
MapaijieNbHOCTH, TPU3HAKM W CBOWMCTBA
MapajuIebHBIX MpPSMBIX Ha IUIOCKOCTH
AKTyanu3upoBath (GakTel W  METOJBI
IJIAHUMETPUH, pelleBaHTHBIE TeMe,
MPOBOJHUTH aHAJIOTHH.

OO0BsICHATB, KakoW Yroia Ha3bIBaeTCs
yTIioM MEXTy MePeCeKaOIINMHUCS
MPSIMBIMY, CKPEIIUBAIOIIUMUCS HPSIMBIMU
B [IPOCTPAHCTBE.

JaBaTh ompeneneHne
TIEPIICHANKYIAPHBIX TPSMBIX H TPSMOH,
TIePIICHANKYIAPHOH K TUTOCKOCTH.

Haxoanrts YLIIBI MEXKITY




CKPCIIMBAIOIIUMICI TPSIMBIMA B KyOe H
UpaMuze.

IlpuBoauTh mNpUMEpPHI U3  peaATbHOMN
KU3HH W OKPYXAawIelH 00CTaHOBKH,
WUTIOCTPUPYIOIIKE NEePIeHINKYISIPHOCTD

TIPSIMBIX B MIPOCTPAHCTBE u
MIEPIEHANKYIIPHOCTD IpAMON K
TUTOCKOCTH.

®opmyupoBaTH HPHU3HAK
TIEPTICHIUKYISIPHOCTH TpSIMOH "

IUIOCKOCTH, NPUMEHSTh €ro Ha IpaKTHKE:
OOBSICHATH MEPICHANKYISIPHOCTE pedpa
Ky0a M IMaroHaJiv ero rpaHy, KOTOpas ero
HE COICPIKUT, HAXOINUTh JIMHY JHATOHAIH
KyOa.

Bopruucasarb BBICOTY NIpaBUJIBHOM
TPEYroJbHOU 51 MIpaBUJIBHOM
YETBIPEXYTOJIBHOW MUPaMuA MO JIMHAM
pEodep.

Pemats  3agaun  Ha  BBIUUCIICHHA,
CBS3aHHBIE C  TEPHEHAUKYISIPHOCTHIO
NPSAIMOM U TIOCKOCTH, € HCIIOJIb30BAHUEM
IpU PElICHUH IUIAHUMETPUUECKUX (HaKTOB
U METOJIOB.

OO0bICHATD, 4To Ha3bIBAIOT
TIEPIEHAUKYIISIPOM U HaKIOHHOM M3 TOYKHU
K IUIOCKOCTH; IIPOEKIMEH HaKIOHHOW Ha
MJIOCKOCTb.

OO0bsICHATD, 41O Ha3bIBAETCS
paccTosiHHEM: OT TOYKH OO0 IUIOCKOCTH;
MEXAY NapajuleIbHBIMU  IJIOCKOCTSIMU;
MEXAy MNpsSMOHM M NapajulebHOM eH
IJIOCKOCTBIO; MEXAY CKPEIIMBAIOILUMUCS
HPSMBIMH.

HaxoauTb 5THM paccTOSHUSL B MPOCTHIX
ciydasx B Kybe, nmpamuae, Ipu3Me.
MogeaupoBaTh peanbHbIE CUTyallUd Ha
S3BIKE TeOMETpHH, HCCTIeI0BATh
TIOCTPOEHHBIE MOJENIH C HCIOIb30BAaHUEM
TEOMETPUYECKUX MOHATHIH.

Hcnosb3oBaTh mpHu pelieHUH 3a1ad Ha
MOCTpOCHUE cedeHmid Teopemy Iludaropa,
CBOWCTBA MPSIMOYTOJbHBIX TPEYrOJIbHUKOB
AKTyanu3upoBaTh (GakTel W METOIBI
MJIaHUMETPUH, peleBaHTHbBIE TeMe,
MPOBOJHUTH aHAJIOTHH.

JlaBaTh omnpeesieHHe yriia MeXAy MpsIMOit
1 TUIOCKOCTBI0, POPMYJINPOBATh TEOPEMY O
TPEX NEepIEeHANKYJIIIpax U 00paTHYIO K HEH.
Haxomute yron wMexay nOpsMod H
IJIOCKOCTBIO B MHOT'OTPaHHHUKE,
paccTossHUE OT TOYKM [JO HpsMOHM Ha
MJIOCKOCTH, HCIIOJIb3Ys TEOpeMy O TpEX
NEpIEHAMNKYIISIpax.
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IIpoBoauTh Ha yepTexke MEPHEHIUKYISP:
W3 TOYKM HA MPSAMYI0; W3 TOYKH Ha
IJIOCKOCTb.

JlaBaTh onpe/esieHne IBYTPaHHOTO yIJia U
€ro 3JEMEHTOB.

OO0bSACHATHL PABEHCTBO BCEX JMHEWHBIX
YIJI0B ABYT'PaHHOTO yTa.

Haxonuth Ha yepTexe ABYI'paHHBIM yroi
npu pebpe MTUpaMUIbI, TIPU3MBI,
napaJuleNieuIes1a.

JlaBaTb  ompeJeneHHe yria  MEXIy
TUIOCKOCTSIMH.

JaBatb onpenesienue 1 GopmMyJaupoBaTh
NOPU3HAK B3aUMHO  IEPIEHAMUKYISIPHBIX
TJIOCKOCTEH.

HaXO)]l/IT]) Yrjbl MEXAY IIJIOCKOCTAMU B
KyOe U mupaMuie.

Hcnosib30BaTh MpH  pelIeHUH  3ajad

OCHOBHBIC TCOPEMBI )44 METOAbI
TUTaHUMETPHH.

MogaeaupoBath peajbHble CUTyallUd Ha
SI3BIKE TCOMETPHH, HCCIIeI0BATH

MIOCTPOEHHBIE MOJIENIM € HCIIONb30BaHUEM
TEOMETPUYECKUX NOHATHIA.

Hcnonb3oBarhk IIpU pELICHUM 3a4a4 Ha
MIOCTPOEHHE CEYEHHH COOTHOLICHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

KouTtpoabHnas padora NeS

Pa3gen 8. BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBeE.
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Tema 8.1. Bektopsi B
HPOCTPAHCTBE.

ConepKaHUE JICKITIH

1. BexTop Ha INIOCKOCTH M B TPOCTpaHCTBE. Momyib BekTopa. ClioxkeHune u
BBIYUTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YHCIIO.

2. KoyutnHeapHOCTh BEKTOPOB. paBEHCTBO BEKTOPOB. Pa3noxeHne Bekropa 1o Tpém
HEKOMILIaHapHBIM BekTopaM. [IpaBuio mapamienenumnena.

IIpakTuueckue 3aHATUS

1. Pemenwe 3a1a4, CBSA3aHHBIX ¢ IPUMEHEHUEM TIPaBUII ICHCTBHIA C BEKTOpaMHU.

2. PaznokeHre BEKTOpA 0 HAMIPABJICHUSAM. PelieHue 3a1a4 Ha BBITIOJTHEHUE
JIHCTBUH HaJl BEKTOPAMH.

Tema 8.2. [IpsimoyrosnbHast
crcTeMa KOOp/MHAT B
HPOCTPAHCTBE.

ConeprkaHue JeKIH

1. IIpsmoyronpHast cHCTEMa KOOPAWHAT B IPOCTpaHCTBE. CBA3b MEXKITY
KOOpAMHATaMU BEKTOPOB ¥ KOOPAMUHAT TOUEK.

2. IIpocTeiimie 3aja4u B KOOpAMHATaX. YTOJ MeX1y BekTopamu. CraisipHOe
MIPOM3BEICHIE BEKTOPOB.

IIpakTuueckue 3aHsATUS

1. IIpocTefimue 3a1a9n B KOOPMHATAX.

2. KoopiMHaTHO-BEKTOPHBINA METO/I IIPY PELICHUH FeOMETPUIECKHX 3a/1au.

AKTyaJau3upoBaTh (akTbl ¥ METOIbI
TUTAHUMETPHH, pelieBaHTHbIE TeMe,
TIPOBOANTH AHAJIOTHH.

OmnepupoBarp  TOHSATHEM  BEKTOp B

HPOCTPAHCTBE.
DopMyJIHpPOBaTH NPaBUJIO
rapaJulesenumnes1a pu CIIOKEHUH
BEKTOPOB.

CkaaapiBaTh, BBIYUTATb  BEKTOPHI,
YMHOKATh BEKTOP HA YUCIIO.

HU3yyaTrs OCHOBHbIE CBOWCTBAa  ATHUX
oneparuil.

JaBath ompenejieHHe IPSIMOYTOJIBHON
CUCTEMBl KOODJAMHAT B IPOCTPAHCTBE.
BbIpa3uTh KOOpIWHATHI BEKTOpa depes
KOOPJIMHATHI €ro KOHIIOB.

BbIBOANTH, HCHOJB30BATH  (HOPMYIy
JUIMHBI BEKTOpAa M PACCTOSHUS MEXIY
TOYKAMH.

BoIpaxkaTs  CKaJspHOE  MPOU3BEICHHE
BEKTOPOB  Yepe3 MX KOOPIWHATHI,




BBIUUCIIATE YTOJI MEXIY OBYMS BEKTOpaMH,
JIBYMsI TIPSIMBIMHU.

Haxoguts yronm Mexay mnOpAMOd U
IJIOCKOCTBIO,  YroJl ~ MEXIy  ABYMs
IUIOCKOCTSIMU aHATUTUICCKUMH METOJIaMH.
BeiBoquTH, HCHOJB30BaTH  (Qopmymy
PaccTOSIHUS OT TOYKH J0 THIOCKOCTH

Kourpoabnas padora Ne6 2
Paznen 9. IlpousBoaHas GyHKIMH U ee IPUMEHEHHE. 36
Tema 9.1. [IponsBonHas CozeprxkaHue JEeKIHH
(Qynxuun. I'eomerpuyeckuii u 1. HenipepsoiBHble ¢pyHKimu. [IponsBoanas ¢pynkiun. [Ipon3BogHbIe aeMeHTapHbIX 2
(bu3MIECKHI CMBICIL. ¢ynkiuid. [Tpon3BoaHas CyMMBI, IPOU3BEACHNUS, YACTHOTO (hYHKIIMH OnepupoBaTh NOHATHSIMH: HENPEPbIBHAS
npousBoHOH. [IponsBogHbIE 2. IIpon3BogHas CIOKHOM (PYHKINH. 2 GbyHKIHS; MIPOU3BOIHAS GbyHKIMN.
DJIEMEHTAPHBIX (DYHKIIHIA. 3. 'eomerpuueckuii 1 pru3NIECKHi CMBICT IPOU3BOJHOM. Y paBHEHNE KacaTeIbHON 2 Hcnoas3oBarhb TeOMETPHYCCKUH H
[Ipoun3BoaHast CyMMBlI, rpaduKy GyHKIUH. (¢u3ndeckuii CMBICT TPOW3BOTHON st
IMMPOU3BEACHNUS, HACTHOTO HpaKTquc[(He 3aHATUA peuIicHuA 3a1a4.
d)yHKL[I/Iﬁ 1. HaxomeHHe MIPOU3BOIHBIX (byHKI—U/H/L 2 Haxoszb MMPOU3BOAHBIC 3JICMCHTAPHBIX
2. HaxoxaeHue Ipon3BOTHBIX Pa3IHIHBIX (DYHKIIUH. 2| GyHKUMA,  BBIMHCIATH — MPOU3BOAHBIE
3. HaxoxJieHue pOM3BOIHON CIIONKHOM (DYHKITHH. 2 | CYMMBL, NpOU3BCACHUA, 4aCTHOT'O
4. Haxosx/IcHHE MPOU3BOTHON CIIOKHOMN (QYHKIIHH. 7| QyHKumii.
5. Hanvcanue ypaBHEHHs KacaTebHON K IpaQuKy QyHKIIHH. 7| Ucnoansosarn [IPOU3BOJIHYIO — JUId
6. du3nIeCcKUil CMBICII TPOM3BOIHOM. 2| HccacnoBanms (yHKUHH HA MOHOTOHHOCT
“KonTponbHas paora Ne7 57 U OKCTPEMyMbl, IPUMEHSTH PE3yJIbTAThl
HCCIIEIOBAaHUSA K IIOCTPOCHHUIO T'Pa(uKOB.
Tema 9.2. [IpumMeHeHue ConeprkaHue JeKuu IIpumeHaTs MIPOU3BOTHYIO JIst
MPOU3BO/IHOM. 1. MOHOTOHHOCTb M 3KCTPEMYMBI (DYHKIIHH. 2 Hal))(O)K p AHY n
2. HaxoxeHue HaubOJIbIIEro ¥ HAaMMEHbBIIETo 3HaueHHUs! (DYHKIMH Ha OTPE3Ke. 2 JICHIA — HAWIYHIICTO  peIICHUA B
3. [IpuMeHeHue MPOU3BOTHOHN K UCCIICIOBAHHIO (DYHKITHH. 2 MPHKTAIUBIX, B TOM HHCIC  COMHATLHO®
P p it A YHKIL 9KOHOMHUYECKHX, 33/1a4ax.
1IpaKTiecKue 3aHATHA _ _ 3HAKOMHUTBLCA C  HCTOpHEH  pasBUTHA
1. [IlpmMeHeHne MpONU3BOJHON K UCCIICIOBAHNIO (DYHKIHH. 2 | MaTeMaTHYeCKOro AHAIN3A
2. IToctpoenue rpadukoB GyHKIUHU C TOMOIIBIO €€ UCCIICOBAHMS. 2
3. Pemienue 3a1a4 Ha HaXOJK/ICHNE HAMOOJIBIIIETO ¥ HAMMEHBILETO 3HAYCHUH. 2
4. TIpumepsl UCTIONB30BAHKS TPOU3BOIHOM /IS HAXOXK/IEHHS PALlMOHAIIBHOTO 2
peLIeHusl B IPUKJIAIHBIX 33/1a4aX.
Kounrpoabnas padora Ne§ 2
Pa3gen 10. UaTerpaJ u ero npuMeHeHns. 20
Tema 10.1. TleppoobpasHast. Cozeprkatue JeKLUN
1. IlepBooOpa3Has u ee reOMETPUIECKUN CMBICII 1 OCHOBHOE CBOMCTBO, ITPABHIIO 2 OnepupoBarhb HOHATHUAMU:
HaxoxJieHus1. Tabunna nepBooOpa3HbIX. nepBooOpa3zHasi, HHTerpail.
2. HeorpeiesieHHBIM HHTETpa], IPaBUJIa HAXOXKACHHMSI. 2 HaxoauTh 1nepBooOpa3Hbie 3JeMEHTapHBIX
IIpaKTrH4ecKue 3aHsTHs (GyHKIMHA;  BBIYMCIATH  HMHTETpall IO
1. HaxosxeHne nepBooOpa3HbIX (QYHKIHUH. 2| dopmyne Hrrotona—JIeiionanra.
2. HaxoxaeHue HeonpeIeICHHOTO HHTETpaja. 2 | 3HAKOMMTLCS C  HCTOpHEH  Pa3BUTHs
MaTeMaTH4ecKOro aHaln3a
Tema 10.2. OnpeaencHHBIN ConeprkaHue JeKIH
WHTETrpal. 1. Onpenenennsiii uaTerpan. @opmyna HeiotoHa-JIenOHMLIA. 2
2. KpuBonnHeiiHas Tpanenys 1 ee IIoImaib, Iockas Gurypa u ee miomap. 2
IIpakTruueckue 3aHsATHS
1. Berauciienue onpeaenenHoro uaterpana. @opmyna HeiotoHa-JIeibHuIa. 2
2. HaxoxJieHue Tioma i KPUBOJIMHEHHOHN TPAICIIHK. 2
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3. HaxoxkneHue 1Ioma iy IiocKoi Gurypsl. 2
KonTpoabnas padora Ne9 2

Paznes 11. MHOrorpaHHHKH. 20

Tema 11.1. [Tousitue ConepKaHUE JICKITNH

MHOTOIpaHHHKA. 1. [TonsATHE MHOTOTpaHHUKA, OCHOBHBIC SJIEMEHTH MHOTOTPaHHHKA, BEITYKJIBIE 1 AKTyaau3upoBath (akTel U  METOJBI
HEBBITYKJIbIe MHOTOTPaHHUKH; Pa3BEPTKA MHOrorpaHHuka. IIpaBuibHble MJIaHUMETPUH, peleBaHTHBIE TEME,
MHororpanaukn. @opmyna Difnepa. MPOBOJUTh aHAJIOTHH.
2. Ilpu3ma: N-yroipHast IpHU3Ma; TPpaHH M OCHOBAHUS MIPHU3MBI; IPSIMasi 1 HAaKJIOHHAs JaBaTh ompeneseHue NapajuleNenumnena,
NpU3MBbI; OOKOBAsl ¥ MOJHAS MOBEPXHOCTH NPHU3MEL. [lapanenenunen, paciiosHaBaTb  €ro  BHAbBI W H3y4aTb
MPSAMOYTONBHBIN MapaJuIeIeHUIIe ], eTo 3JIEMEHTHI M CBOHCTBa. [lmomans 60koBOH CBOMCTBA.
MOBEPXHOCTHU U MOJHON NOBEPXHOCTH MPSIMOU NIPU3MBI. JaBatb omnpejeJieHHe MUpaMUJIBL,
3. [lupamua: N-yroipHas MIpaMuza, TPaHU 1 OCHOBAHHE IUPaMHIBL; OOKOBas U pacro3HaBaTh BH/IbI nupamuni,
[10JIHAsl TOBEPXHOCTh MUPAMMU/IbI; MpaBUiIbHAs U yceu€HHas nupamuaa. [lnomans (bopMyﬂHPOBaTL CBOMCTBa pé6ep, rpaHel u
OOKOBOH MMOBEPXHOCTH M ITOJHOW TOBEPXHOCTH ITHPAMHUJIBL. BBICOTBI MIPAaBUIBHON TTUPaMHUJIBI.
[IpakTuueckue 3aHATHL HaxomuTh 1Uiomaab MONHOW ¥ OOKOBOM
1. BeraucieHne 3IeMEeHTOB TIPH3MBI, HAXO0XKICHUE e¢ IUIOIA/IH. 2 | TOBEPXHOCTHU ITUPAMHUJIBI. . .
2. BpruucieHue 31eMeHTOB TMpaMUJIbl, HAXOKACHUE €€ IUIOLIA/IH. 2| AaBarp OnmpeaejieHue yCCUCHHOU
3. CumMeTpus B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHTENILHO TOUKM, IIPAMOH, 2 | UMpaMHIpl,  HAasbIBATE €€ 5JCMCHTHL
IUIOCKOCTH. DJIEMEHThl CHAMMETPHUH B IUPaMUIax, Napaielenunenax, NpaBuibHbIX q’OPMY§“POBaTB TeOpeMy O IUIOMIaZH
MHOTOTPaHHHKAX. 601(013014 _ TIOBEPXHOCTH [IpaBUJIbHOM

Tema 11.2. OObembl CoziepxaHue JIeKLyH YCCHICHHOU MHPAMUJIBL.

MHOTOTPaHHUKOB. 1. TTonsarre 00 00bEMe. POPMYIIEI 0OBEM MUPAMHUIBI, IIPU3MEL Pemate  3a1aum  Ha  BBIYMCIICHHE,
TIpaKTHIeCKUE 3aHATHA CBSI3aHHBIC C MMPAMHUIAMH, A TAKKe 331291
1. HaxoxxaeHune o0beMa Mpru3MBL. 2 | Ha MOCTPOCHHC CCUCHHH.

JaBatb omnpejaegeHue MIPU3MBIL,

2. Haxoxnenne o0beMa mapamMuIpl. 2

pacno3HaBaTh BUJBl MPU3M, HW300paxarth
TIPU3MBbI Ha YEPTEXKE.

HaxoauThb miomans MmojiHoi uin OOKOBOI
MOBEPXHOCTHU MPU3MBI.

H3yuyaTh cOOTHONICHUs Dilsiepa i Yucia
pédep, TpaHell M BEpIIMH MHOTOTPaHHHKA.
HN3yuatsp BUJIbI MPaBUIIbHBIX
MHOT'OTPaHHUKOB, ux Ha3BaHUs u
KOJIMYECTBO IpaHei.

HN3yyarhp CUMMETPUIO MHOTOIPAaHHUKOB.
OO0BbSICHATh, KaKhe TOYKH HA3BIBAIOTCS
CHUMMETPUYHBIMHU OTHOCHUTEIBHO JaHHOU
TOYKHM, MNPSAMON WIM IUIOCKOCTH, YTO

Ha3BIBAIOT LEHTPOM, OCBIO WIn
IJIOCKOCTBIO CUMMETpPHU ¢urypsr.
IIpuBoaUTH TpPHUMEPHl CHMMETPHUYHBIX

¢Guryp B apxXuTeKType, TEXHUKE, IPUPOJIE.
MopenupoBath peajbHble CHUTyallMd Ha
SI3BIKE T€OMETpHH, ucciie0BaTh
MOCTPOEHHBIE MOJIENIU C HCIIOJIb30BaHUEM
TCOMETPUYCCKUX TOHITHN, HCIIOIB30BATh
1o 001e MHOTOTPaHHHUKOB.
AKTyanm3upoBaTh (GakThl U METOJBI
IUTAHUMETPUH, peliCBaHTHEIC TEeMe.
OOBACHATD, KaK U3MEPSIOTCS 00BEMEBI TE,
TIPOBOIS AHAJIOTHIO C M3MEPEHHEM
Iomamei MHOT'OYTOJIbHUKOB.




®opMyJIMpPOBATH OCHOBHBIE CBOWCTBa
00BEMOB.

HN3yuyaTh, BBIBOANTH (DOpMYJBIL. 00BEMA
MPSIMOYTOJILHOTO napasuiesienunena,
TIPU3MBI ¥ THPaMHUIBL.

BbryucasiTe 00bEM TPU3MBI U IHPAMUAIBI
O UX 3JIEMEHTaM.

[pumensite  00bEM  ansd  pelieHus
CTepeOMeTpUYecKUX  3agad U Juid
HAaXOXKJCHHUS TEOMETPHUYECKUX BEIMIUH.
MopeaupoBaTh peanbHBIC CHTYaIlMH Ha
SI3BIKE TeOMETpHH, HCCIe10BATh
MOCTPOCHHBIE MOJIEU C HCIIOJIb30BaHUEM
TEOMETPUIECKUX TTOHATHIH.

Kourtpoabnas padora Nel(

Paznea 12. Tesa Bpauienus.

14

Tema 12.1. Hunuumap.

Coz[epxcaHI/Ie JICKIINHU

1. LlmnuHapudecKkas MOBEPXHOCTh, 00Pa3yIONIHe UIMHAPHIECKON TOBEPXHOCTH,
OChb HHHI/IHILPI/I‘IGCKOFI TIOBEPXHOCTH. HI/IJ'II/IHZ[pi OCHOBaHUS 1 OOKOBas TMOBEPXHOCTD,
o0pa3yomias ¥ och; IUI0IA1s O0KOBOI M TOJIHOH noBepxHOCTH. PopMyiia o0beMa.

HpaKTI/I‘IeCKI/Ie 3aHATHA

1. 3o0pakenue umHapa Ha riockocTu. Pa3séprka nununapa. CeueHus HUITHHAPA
(TII0CKOCTHIO, TapaylIeIbHOM WK epIeHANKYIApHO ocu IUIHHApa). Haxoxnenue
oObema.

Tema 12.2. Konyc.

Coz[epxcaHI/Ie JICKIINHU

1. Korndeckas moBepXHOCTh, 00pa3yromIie KOHMYECKOH ITOBEPXHOCTH, OCh H
BepIIMHA KOHMYECKOH oBepXHOCTH. KOHYC: OCHOBaHME U BEpIIMHA, 00pa3yoIas 1
0CB; TIOMIAIh OOKOBOM M ITOJTHOM MIOBEPXHOCTH. Y CCUEHHEIIN KOHYC: 00pa3yroIue 1
BBICOTA; OCHOBAaHHUSA M OOKOBas MMOBEPXHOCTh. 11300paxeHne KOHyca Ha MIIOCKOCTH.
Pa3BépTra konyca. CeueHns KoHyca (IUTOCKOCTBIO, TApaJUIeIEHOW OCHOBAHUIO, H
IUIOCKOCTHIO, MPOXOASIIeH Yepe3 Bepiinny). Popmysa odbema.

[IpakTuueckue 3aHATHS

1. BeruucneHue 371eMeHTOB KOHYCa, IIOCTPOEHHE CEYeHUH, HaX0XAeHHe 00beMa
KOHYca.

Tema 12.3. Illap u chepa.

Coneprxanue JeKIMH

1. Cdepa u mmap: ueHTp, paguyc, IMaMeTp; IIomaas MoBEpXHOCTH chephl. Bzanmuoe
pacroioxkeHue cepsl U INIOCKOCTH; KacaTelIbHas IUIOCKOCTH K cepe; IIoImaib
cthepsl. M3o0pakenue cdepsl, mapa Ha miockoctu. Cedenus mapa. @opmyna
o0BeMa mapa.

HpaKTI/ILIeCKOC 3aHATHE

1. Berancnenue 31eMeHTOB cepsl 1 Iapa, IOCTPOEHHE CEUSHUH, HaXOXKICHNE
o0bema mapa.
Kourtpoabnas padora Nell

AKTyaJqu3upoBaTb (aKTBl HW  METOHBI
TUIAaHUMETPHH, pelieBaHTHbIE TEMeE,
MIPOBOJHUTH AHAJIOTHH.

JaBath onpenenenus cdepbl W mapa, ux
LIEHTpa, paJuyca, JuaMerpa.

OnpeneanTs chepy kak Gpurypy BpaiieHus
OKPYKHOCTH.

HccnenoBars B3aUMHOE PaclOIOKCHUE
cheppl W IUIOCKOCTH, JBYX  cdep,
WUTIOCTPUPOBATh ATO Ha 4YepTexax |
PHCYHKaX.

DopMy./IUPOBATH omnpeneneHne
KacaTtelIbHO# II0OCKOCTH K cepe, CBOICTBO
Y MPU3HAK KacaTeIbHOH TIIOCKOCTH.
3HAKOMUTBHCS c re0JIe3NYECKUMHU
muHAIMH Ha  cdepe. OOBACHATB, dYTO
Ha3bIBAIOT LWJIMHJIPOM, Has3blBaTh €ro
JNIEMEHTHI.

H3yyarh, O0OBACHATH, KaK IOJYYUTh

LIVJTHH/IP yTéM BpAICHNSA
HPSAMOYTOIbHUKA.

BbiBoaUTH, HCNOJAB30BATH (OPMYIIBI JUIS
BBIYUCIICHHS TUTOIIA M 60oKkoBOM
MOBEPXHOCTHU IUIMHJPA.

H3yyaTh, pacmo3HaBaTh  pa3BEpTKy
LTHH/IPA.

HN306paxkaTh IWIMHIP WU €r0 CEYCHUS
IJIOCKOCTBIO, MPOXOSIIeH Yepe3 ero och,
MapajuleIbHOW WM TIePIIEHANKYIIPHOM
OCH.

Haxoauthr 1jiomagM 3TUX  CCUCHHH.
MogaeaupoBaTh pealbHble CUTyallUd Ha
SI3BIKE reOMEeTpHH, HCCIIEIOBATh
TIOCTPOCHHBIE MOJIENH C HCIIOJIb30BAHUEM
TeOMETPUYECKHUX TOHATUH.

OOBSICHATDL, KAakoe TEI0  Ha3bIBAIOT
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KPYrOBBIM ~ KOHYCOM,  Ha3bIBaTb  €ro
JJIEMEHTHI.

H3yyarh, O00BACHATBH, KaK MOIY4YHUTh
KOHYC IyTEM BpAICHHS MPSMOYTOIBHOTO
TpeyronbHUKa.

M300paxkaTh KOHYC M €ro CEYCHHUS
IUTOCKOCTBIO, TIPOXOSIIEH dYepe3 ochb, U
IUIOCKOCTBIO, NEPHEHIUKYIIPHOM K OCH.

H3yuars, pacno3HaBaThb pa3BEPTKY
KOHYycCa.

BbIBOAUTH, HCNOJIB30BATH (POPMYITBI IS
BBIYHCJICHUS 1o u OOKOBOM
MOBEPXHOCTH KOHYcCa.

Haxoautn MJI0LIAAN CCUCHUM,

MPOXOAALINX 4YePe3 BEPIIMHY KOHyCa HIIU
HEepHEHIUKYIAPHBIX €TO OCH.

OO0BsICHATB, KaKO€ TEIO Ha3bIBAETCS
YCEUEHHBIM KOHYCOM.

HN3yuyarh, 00bACHATH, KaK €ro MOJY4YHUThH

yTEM BpalleHUs IPSAMOYTOJIbHOI
Tpanenuy.

BoiBoauTh, npuMeHATH QopMmyny Uit
BBIYHCIICHUS IIOIIAAH 6oKOBOM
MIOBEPXHOCTHU YCEUEHHOTO KOHYyCa.
AKTyaau3upoBaTh (axkTel W  METOJBI
IUTAHUMETPUH, peneBaHTHBIE TEME,

MpOBOAUTH aHAJIOTUH.

Pemartp CTCPCOMCTPUICCKUC 3aJ1a4H,
CBs3aHHBIC C TCIIaMH BpalicHus,
NOCTPOCHHUEM CCUCHHMI Tei BpaliceHus, ¢
KOM6I/IHaL[I/I$IMI/I TCI BpalicHUA u

MHOTOTPaHHHKOB Ha HaXO0XJICHHE
TEOMETPUUECKUX BEIUIHH.

Hcnoan3oBaTh pu pereHnn
CTEPEOMETPHUYECKUX 3a1a4

IDTAHUMETpUYeCKue (akThl W METOJBI
3a/la4yd Ha BBIYUCIICHUE U J0KA3aTEJbCTBO.
MogeaupoBaTh peajbHbIE CUTYyallUd Ha
SI3BIKE TEOMETPUH, HCCIIE0BATh
IIOCTPOCHHBIE MOJENIH C MCIOJIb30BaHUEM
T€OMETPUIECKUAX MOHSTHH.
AKTyanm3upoBath (akThl H  METOJBI
IUTAHUMETPUH, peeBaHTHbIE TeMe,
MPOBOAUTH AHAJIOTHH.

BbiBOAUTH, MCNOJB30BATH  (POPMYIIBI
00BEMOB: MIPHU3MBI, IMIIMHAPA, THPAMUJIEI,
KOHYCa; YCEU€HHOM  mupamMuabl U
YCEUYEHHOTO KOHYcCa.

Pemats  crepeomeTpuyeckue - 3aJaud,
CBS3aHHBIE C BBIYHCICHHEM OOBEMOB.
®opMyIHPOBATH ONPEEIECHUE LIAPOBOrO
CErMEeHTa, IIapOBOro.

[pumensitb  GOpMyNIBI Ui HAXOXK/IS
00BbEMOB  IIAPOBOTO CETMEHTa, LIAPOB




CEKTOpa cJos, apoBOro cexropa. Pemr
CTepeOMEeTpUYECKUEe  3aJlaud, CBS3aHHbBIC
o0béMOM mapa W Twomanplo  che
MoaeaupoBaTh peajibHble CUTYallUU Ha s13
TEOMETPHH, UCCIIEN0BATh IOCTPOEHHBIE MO
C WCIOJIb30BaHUEM TE€OMETPUYECKHUX TMOHST
AKTyaau3upoBaThb (haxTeI h  MeT
MJIAaHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOJ
aHaJIOTUH.

Pemats  crepeoMerpuueckue  3anadd,
CBSI3aHHBIC C COOTHOIICHHEM OOBEMOB U
MOBEPXHOCTEN TTOJOOHBIX Ten B
MIPOCTPAHCTBE.

MogeaupoBaTh peanbHbIE CUTyallUd Ha
SI3BIKE TEOMETPHH, HCCIeI0BaTh
TIOCTPOEHHBIE MOJEJIH C HCIIOJIb30BAHUEM
T€OMETPUUECKUX MOHATHIA.

Pa3gen 13. CucteMbl ypaBHESHHA. 18
Tema 13.1. Cucremsl CopeprxaHue JeKUU
YpaBHEHUI. 1. CrcTeMbl IMHEVHBIX, PAlIMOHAIBHBIX, HPPALIMOHAIBHBIX YPABHEHH. 2 OnepupoBarh NOHATHAMH:  CHCTEMa
2. CuCTEMBI U COBOKYITHOCTH II0KA3aTelIbHBIX, JIOrApU(MUUECKUX YPaBHEHHI. 2 JUHEVHBIX YypaBHEHUH U €€ pelleHue.
3. CHuCTEMBI U COBOKYITHOCTH ITOKA3aTEIIbHBIX, JIOTAPU(MHUIECKUX HEPABCHCTB. 2 Hcnosb3oBare  cucTEMY  JIMHEHHBIX
3. Vcnosp3oBaHre rpauKoB (DYHKIMH TS pEIICHUS YPAaBHEHUH U CHCTEM. 2 YPaBHEHHUH I pELUCHUS NPAKTUYECKUX
IIpaxTryueckue 3aHATHS 3aaa4.
1. Pemenue cucteM JTUHEWHBIX YpaBHEHUH. 2 | Haxomurp PemeHHﬂVHPOCTeﬁUMX CUCTEM
2. Pentenne cucteM NoKa3aTeNbHBIX, JOTApU(PMIYECKUX YPaBHEHHH. 2|7 COBOKYIHOCTCH palMOHAIBHBIX
3. Pemenne cucrem Moka3aTelIbHBIX, JIOTApU(MUIECKUX HEPABEHCTB. 2 | YPABHCHITH 1 HCDABCHCTS. .
Hcnoun3oBatre rpaduku QyHKIUH is
4. PenieHne NpuKIaAHbIX 3a/1a4 C IOMOILBIO CUCTEMbI IMHEWHBIX YPAaBHEHUH. 2 RimeHm YPaBHCHMWIL.
[IpyMeHeHNe ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMAaTHYECKUX 33124 Oueﬂ“po%an’ PCAIIbHBIC CHUTYALIMH  Ha
W 3a/1a4 U3 PA3TUYHBIX 00J1acTell HAyKH U PEeaNbHON KU3HH ABBIKCG QJITCOPBI, COCTABJIATEL  BRIPAKCHIA,
YPaBHEHHMS, HEPAaBEHCTBA U CHCTEMBI IO
YCIIOBHIO 3aqa4i, HCCTIeI0BATh
MOCTPOEHHBIE MOJENU C HCIOIb30BAHUEM
anmapara anreOpsl
Kounrtpoabnas padora Nel2 2
Paznen 14. DjaeMeHTHI KOMOMHATOPUKH, TEOPHH BEPOATHOCTEH, MaTeMAaTHYeCKOH CTATHCTHKH. 14
Tema 14.1. DneMeHTHI CopeprxaHue JeKIUU
KOMOMHATOPUKH. 1.OcHoBHBIE MOHATHSI KOMOMHATOpHKH. KOMOMHATOpHOE MPaBHUIIO YMHOXEHHUSL. 2 Hcnosib30BaTh NpaBUiIO YMHOXEHUS ISt
IlepecTanoBKkH, pa3MelieHus, coueTanus u ¢pakropuai. Tpeyronpauk [lackas. TIEPEUUCIICHUS COOBITHH B  CIIy4ailHOM
®dopmyna 6nHOoMa HproToHa. OIIBITE.
IIpakTHueckue 3aHATUA Ilonb30BaThCs (hopmymnoit 51
1. [Ipocreiimume 3a1a4n Ha IMOJICYET YUCIIA pa3MEIIeHHH, EPEeCTAHOBOK, COUETaHUH. 2 | TpeyronsaukoM Ilackamns mist onpeaeneHus
Tema 14.2. DaeMeHTHI TEOPHUT CopeprxaHue JeKIUU YHCIa COUETAaHUM.
BEPOSATHOCTEIA. 2 BbiienaTb Ha 1nOpuMepax —Ciy4dailHbIe

1. CoObITHE, KOMOMHAIMS COOBITHIA, BEPOSITHOCTH COOBITHS, CJIOXKEHUE U YMHOXKEHHE

COOBITHS B OIMKMCAHHOM CHy‘IaﬁHOM OIIBITC.
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BEPOSITHOCTEH.

HpaKTI/I‘IeCKI/Ie 3aHATHA

1. YcnoBHas BeposiTHOCTb. Y MHOKEHHUE BeposiTHOCTEH. JlepeBo cirydaitHoro
skcriepumenTa. Gopmyiia mostHo# BeposiTHOCTH. HezaBucumble cOOBITHSI.

2. Omrepanun Hazl COOBITHSAMIE: TIepeceueHne, 00beTMHEHNE COOBITHI,
MIPOTHBOMIOIOKHEIE cOOBITHS. [{narpammel Ditrepa. @opmyia CII0KEeHHU
BEPOSITHOCTEN

Tema 14.3. DnemeHTsI
MAaTeMaTH4YECKON CTaTUCTUKHU.

CopeprxaHue JeKI1U

1. HpeZ[CTaBHeHI/Ie JaHHBIX C IOMOIIBIO TaGJ’II/IH " aarpamMmm. Cpez[Hee
apI/IqJMeTI/I‘IeCKOG, MEauaHa, HanOOJbIlIEE H HAUMEHBIIIEE 3Ha4UCHUA, pa3sMax,
JUCTICPCUS, CTAaHAAPTHOC OTKJIOHCHNC YHCJIOBBIX Ha60p03.

IIpakTHueckue 3aHATUA

1. Iucniepcus ¥ CTaHAAPTHOE OTKIOHCHHE. J[MCTIepCHE TeOMETPUIECKOTO U
OMHOMMAIHHOTO paclpeieIeHusl.

@®opMyJIUPOBATh YCIOBUS TPOBEACHUS
CIIy4alHOTO OIBITA.

HaxoauTh  BEpOSTHOCTH  COOBITHII B
OTBITaX C PaBHOBO3MOXXHBIMH HCXOIAMHU.
MopenupoBarb OTIBITHI c
PaBHOBO3MOXHBIMH 3JIeMEHTaPHBIMH.
HCXO/aMU B XOJE TPAKTHYECKOW PabOTHIL.
Hcnosib30BaTh jauarpamMmbel  Jiiepa  H
CIIOBECHOE  OINHCAaHWe COOBITHMH  IJIs
(hopMyIHPOBKHU u H300paKeHHS
OOBCIUHEHNSI W TIEPECEUCHHS COOBITHH.
Pemiats 3amaun ¢ HCMOJNB30BaHUEM
(hopMyJIBI CIIOKEHHS BEPOSTHOCTEH.
Pemiats  3aaum Ha  HaAXOXJCHHUE
BEPOATHOCTEH COOBITHI, B TOM YHCIE
YCIIOBHBIX C IMOMOIIIBIO JIEpeBa CIy4yaitHOTO
OTIBITA.

OnpenensasTh HE3aBUCUMOCTH COOBITHIA 1O
(dopMyne W MO OpraHU3AINH CITy4ailHOTO
ombiTa. M3Bnekate uHPOpPMALUIO U3
TabIUII W  JOWarpaMM, HCIOJB30BATh
Ta6J'II/IIlbI u AuarpaMMbl AJIsL
TIPEICTABICHUS CTATUCTHYCCKUX JaHHBIX.
Haxoaurthb onucaTenbHble XapaKTePUCTUKU
JTAHHBIX.

BbiiBUraTh, KPUTHKOBATH THIIOTE3bI O
Xapakrepe Cily4yalHOH HW3MEHYMBOCTH U
oTpeNeITIonnX e€ (haKkTopax.

BeigenaTe Ha npumepax —clydaiiHble
COOBITHSI B OITHMCAaHHOM CITy9aifHOM OITBITE.
@DopMyJIMPOBATh YCIIOBUSI TMPOBEACHUS

CIly4aifHOTr O OITBITA. Haxoaguts
BEPOSITHOCTH  COOBITUH B OMBITaX ¢
PaBHOBO3MOKHBIMH HCXOHaMHU.
MopeanpoBarb OTIBITHI c
PaBHOBO3MOKHBIMHU JJIeMEHTapHBIMH.
UCXOJaMH B XOJIe MPAKTHUECKOH paboTHI.
OcBanBarthb TTOHSITHS: TUCTICPCHS,

CTaHJapTHOE  OTKJIOHEHHE  ClydyalHOU
BEJTMYHHBL.

Haxonuts JIACTIEPCHIO 1o
pacIpeeneHuIo.

Haxoauth 10 W3BECTHBIM (opMysaMm
JIACIIEPCUIO r€OMETPUYECKOTO u

OMHOMMAIBHOTO PacIpe/IeIICHUs.
3HAKOMHTBCA C BBIOOPOYHBIM METOIOM
HCCIICJ0BAaHUA COBOKYITHOCTHU JTaHHBIX.

H3y4yatp B Xoze NMpakTHYECKOH paboThl ¢
HCIIOJIb30BAaHMEM  DJICKTPOHHBIX — TaOJIHIL
MIPUMEHEHHE BBIOOPOYHOTO MeToza
HCCIIEIOBaHUH.




4 YCJIOBUSA PEAJIMBALIMNA YYEBHOI'O IPEJIMETA MATEMATHUKA

4.1 TpeGoBanns kK MaTepHaTbHO-TEXHUYECKOMY 00ecIe4eHUI0
Peanu3zanus ygeOHOrO mpeamera TpeOyeT Hamuuus yd4eOHOro KaOmHeTa MaTeMaTHKH.

Ob6opynoBanue yueOHOro KabuHeTa:

— pabouee MecTo npernoaaBaTes (CToJ, CTyN);

— paboumne MecTa 00yJaroIIuXcsl (CTOMbI, CTYIIbs);

— KOMIUTEKT Tabmui: "AnreOpa u Havyana aHanu3a, «[IpousBoaHas u nepBoodOpazHas»;
«DyHKIUYU U rpadurny; «DopMyITbl COKPAIIEHHOTO YMHOKEHUs»; «CTepeoMeTpusi»,
«MeTo1 KOOpAMHAT B MPOCTpPaHCTBE»; «OCHOBHBIE TPUTOHOMETPUUECKHE TOKIECTBA U
bopmyb»;

— MakeThl MHOTOTPAHHHUKOB U T€JI BpallleHUs U3 MeTalljla U KapTOHA, HAOOp YepTexKHbIN
JUISL KJIIACCHOM JTOCKH.

Texnuueckue cpesicTBa 00yueHus:
MynbsTMEIMa-IPOEKTOD ;

9KpaH HACTEHHBI;
IIEPCOHAIIBHBIN KOMITBIOTED.

4.2. IlepeyeHh  HOPMATHBHBIX  MNPABOBBIX JOKYMEHTOB, OCHOBHOi U
JAONOJIHUTEJIBHON y4eOHO# JuTepaTypbl, HeO0X0AMMOM )i OCBOCHHS Y4eOHOro nmpeaMera
MaremaTuka

a) Hopmamueno-npagogvie akmul:

1.ITpuxa3z Muno6puayku Poccun ot 17.05.2012r. Ne 413 «O6 yTBepkeHUN

(dbenepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpPEIHEro OOIIero
oOpa3zoBaHus» (B pell. mpukazoB MunoOpHayku Poccun ot 27.12.2023 Nel028);

2.Ilpuka3 Ne371 Muno6puayku Poccum ot 18.05.2023r. «O6 yrtBepxaeHun ¢enepaibHON
o0pa3zoBaTeNbHON MPOTrPaMMBbI CPEHETO MPOHECCUOHATIBHOTO 00Pa30BaHUM.

3.Ilpukaz Mwunnpocsemenuss Poccuu ot 23.07.2025 N 551 "OO6 yrtBepxkaeHun QeaepaabHOTO
MepeyHsi JJIEKTPOHHBIX OOPa30BATENbHBIX PECYPCOB, MAOMYIICHHBIX K MCIOJIb30BAHUIO TMPH
peanu3ali  UMEIOIIMX TOCYAAPCTBEHHYIO  aKKPEAHWTAIlMI0  0Opa3oBaTENbHBIX  IMPOrPaMM
HAYalbHOTO 00IIIero, OCHOBHOTO 00IIEro, CpeaHero odIiero oopazoBanus"

4. Tlpuka3z Munnpocsemenust Poccun ot 26.06.2025 N 495 "O6 yrBepknenun ¢eaeparbHOTro
nepeyHss y4eOHUKOB, JOMYIIEHHBIX K  HCIOJB30BAHMIO TPU  peald3allid  HMMEIOIINUX
TOCYJapCTBEHHYIO aKKpEIUTAIHI0 00pa30BaTEbHBIX MPOTPaMM HAYaJbHOTO OOIIEr0, OCHOBHOTO
o0111ero, cpeaHero oomero o0pa3oBaHus OpraHU3aAUSAMH, OCYIIECTBISIOIIMMU 00pa30BaTEIbHYIO
JeSITeTbHOCTh, U YCTAaHOBIICHHH IPENEIBHOTO CPOKA HMCIOIB30BAaHHS MCKIIOYCHHBIX YICOHUKOB H
pa3paboTaHHBIX B KOMILIEKTE C HUMH Y4e€OHBIX ocoOuit"

0) Ocnoenan numepamypa:

1. Maremartuka: anrebpa W Hayala MaTeMaTHYeCKOro aHalM3a, reomMeTpus. AnreOpa M Havana
Marematnyeckoro aHanm3a: 10-11 kmaccer: 6a30BbIi U yrayonéHubiil ypoBHH : yueOHuK / 111, A.
Amumos, 0. M. Konsrun, M. B. Tkauésa [u ap.]. — 12-e uzn. — Mocksa : [Ipocenienue,
2024. — 464 c. — ISBN 978-5-09-112136-0. — TekcT : 3JIeKTpOHHBIH // DIEKTPOHHBIN pecypc
uudposoit  obpazoBarenvHoi cpeapl CIIO PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/149004

2. Maremaruka: anreOpa W Hadajga MaTeMaTHYEeCKOTo aHanm3a, reomerpus. ['eomerpms: 10-11
KJIacChl: 0a30BbIi U yrayO0néHubi ypoBHU : yueOnuk / JI. C. ArtanacsH, B. ®@. byryszos, C. b.
Kamommes [u ap.]. — 12-e uzn. — Mockaa : [Ipocsemenue, 2024. — 288 ¢. — ISBN 978-5-09-
116447-3. — TekcT : P1EKTPOHHBIA // DIEKTPOHHBIM pecypc HUGPOBOM 0Opa3zoBaTEILHOMN
cpenbt CITO PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/149002



https://profspo.ru/books/149004
https://profspo.ru/books/149002

4.2. Ilepeuyenb nporpaMMHOro oodecmnevyeHusi, NPogecCHOHAIBbHBIX (a3 JaHHBIX,
HH}pOPMATMOHHBIX CIPaBOYHBIX CHCTEM pecypcoB HH(pOPMAMOHHO-
TeJIeKOMMYHUKAIMOHHOH ceTH «V/HTepHeT», HEO0OXOAMMBIX /Jsl OCBOEHUSI Y4eOHOIro
npeamera MaremaTuka

HNuTepHeT- pecypcenl:
1.Ilepeuenb nupPOBHIX (AIMEKTPOHHBIX ) OMOIHOTEK:

-bubarorexa DP PROFob6pasosanue https://profspo.ru/
-DnekTpoHHO-00pa3oBaTenbHas cuctema FOpaiit https://urait.ru/

- Dnextponnas oubimoteka BI'TY https://bibl.cchgeu.ru/catalog/

- HOb — HanmonaneHas snekTponHas oubimoreka https://rusneb.ru/
2.KoncynerantlLmtoc https://www.consultant.ru/

3.0dunmnansueiii caiir OO0 «Muboypox» https://infourok.ru/

4. Caiit OTKpBITHIH KOJUIeK. MaTemaTuka http://www.mathematics.ru

5._http://www.iprbookshop.ru/ DnexTpoHHO-OMOIMOTEUHAs cHcTeMa. (MaTeMaTHKa B

MOMOIIb CTYICHTY U IIKOJIBHUKY — TecThI ONnline)

4.3. OcoGenHocTu  peanu3anuu  y4yeOHOro mpeamera MaremaTuka JJs
00y4YAIOIIHXCS U3 YHCJIA HHBAJINIOB M JINI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 310POBbS

[Tpu oOyuyeHHM JHIl C OrPAaHMYCHHBIMH BO3MOKHOCTSIMH 30POBBS, MPEIyCMaTPUBACTCS
WHIMBUYaNbHBIA rpaduk o0yUyeHuUs.
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S) KOHTPOJIb M OIEHKA JOCTHXXEHHUH PE3YJbTATOB

OCBOEHMSA YYEBHOT' O IIPEJIMETA MATEMATHUKA

Pesynbrarsl 00y4yeHus

OrieHKa pe3yabTaToB
(opmBI 1 METOTBI)

JIMYHOCTHBIE PE3VYJIbTATDI:

1) rpaskIaHCKOTO BOCIIUTAHUS: CHOPMUPOBAHHOCTD
IpaXkJaHCKOU MO3UIMH 00YYarOIIerocst Kak akTUBHOIO U
OTBETCTBEHHOT'0O WIEHA POCCUICKOT0 00IIECTBA, OCO3HAHUE
CBOMX KOHCTUTYIIMOHHBIX IPaB U 0053aHHOCTEH, YBasKEHHUE
3aKOHA U NMPABONOPAIKA; IPUHATHE TPAJULIMOHHBIX
HAI[MOHAJIbHBIX, 00IIEYEIOBEUECKUX I'YMAaHUCTUUECKUX U
JEMOKPaTUYECKUX

LIEHHOCTEHN; FTOTOBHOCTB IPOTUBOCTOATH UI€0JIOTUN
9KCTPEMHU3MA, HAIMOHAIN3MA, KceHo(hoOuH,
JUCKPUMMHALIUY 110 COLIMAIIBHBIM, PEITUTHO3HBIM, PACOBBIM,
HalOHAJIbHBIM IPU3HAKAM;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIIBHOCTh B HHTEPECAX
IpaXkIaHCKOTO OOIIECTBA, Y4aCTBOBATh B CAMOYIIPABICHUHU
B 00111€00pa30BaTeIbHONM OpraHu3aliuy U AETCKO-
IOHOIIECKUX OpPraHu3anusaX; yMEHUE B3aUMOJEHCTBOBATD C
COLIMAJIbHBIMU UHCTUTYTaMU B COOTBETCTBUU C UX
(GYHKLIMSAMHU U HA3HAYCHUEM; TOTOBHOCTh K T'YMaHUTApHOH U
BOJIOHTEPCKOM JI€SITEIILHOCTH;

2) MaTPHOTHYECKOTO BOCITUTAHUS: OCO3HAHUE
c¢(hOpMUPOBAHHOCTH POCCUICKOM TPk IaHCKOU
WUJEHTUYHOCTH, NaTPHUOTU3MA, YBAKEHHSI K CBOEMY HApOAY,
YyBCTBA OTBETCTBEHHOCTH niepes PoauHON, ropnocTu 3a
CBOH Kpaii, cBOO PonyHy, CBOM SA3bIK U KYJIBTYPY, IIPOLLUIOE
Y HACTOs111€€ MHOIOHAIIMOHAIBHOIO Hapoaa Poccun;
LIEHHOCTHOE OTHOILIEHHUE K TOCYIapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U IIPUPOSHOMY HACIIEIMNIO,

aMATHUKAM, TPAJIULHAIM HapoJoB Poccuu, TOCTHKEHUAM
Poccun B Hayke, HCKYCCTBE, CITIOPTE, TEXHOJIOTUAX U TPYIE;
uzeiHast yoexxJ1eHHOCTb, TOTOBHOCTb K CITY>KEHHIO U 3aIIUTe
OtedecTBa, OTBETCTBEHHOCTH 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIMTAHMUS: OCO3HAHHE
JYXOBHBIX LICHHOCTEH POCCUMCKOT0 HApOa;
c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STHYECKOTO
MOBEJICHUS; CHOCOOHOCTh OLEHUBATh CUTYALIUIO U
IIPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSCh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH; OCO3HAHUE
JMYHOTO BKJIa/la B IOCTPOEHUE YCTOHUMBOrO OYyIyIIero;
OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAMUTENSM U (WUIIH)
JIPYTUM 4JIEHAaM CEMbH, CO3JaHUIO0 CEMBU HAa OCHOBE
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OCO3HAHHOTO PUHATUSA UEHHOCTEW CEMEMHOM KU3HU B
COOTBETCTBUU C TPAIULUIMHU Hapo0B Poccuu;

4) 3CTETUYECKOTO BOCITUTAHUS: 3CTETUYECKOE OTHOIICHUE K
MUDY, BKITIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX OTHOIICHHIA;
CIIOCOOHOCTH BOCIIPUHUMATh PA3IMYHbIC BUJIbI HCKYCCTBA,
TPaJAUIIMU U TBOPUYECTBO CBOETO U JAPYTUX HAPOJIOB,
OIYIIaTh SMOLIMOHAJILHOE BO3JEHCTBUE UCKYCCTBA;
yOEXACHHOCTh B 3HAYUMOCTH JIJIsl THIHOCTH M O0IIeCTBA
OTEUYECTBEHHOT'O ¥ MUPOBOT'O HCKYCCTBA,

STHUYECKHX KYJbTYPHBIX TPAAULUNA U HAPOIHOTO
TBOPYECTBA; FOTOBHOCTh K CAMOBBIPAKEHHIO B PA3HBIX

BHJIaX UCKYCCTBA, CTPEMJICHHUE MPOSIBISATH KaueCTBA
TBOPYECKOM JIMYHOCTH;

5) ¢usnveckoro BocnuTaHus: CHOPMUPOBAHHOCTD
3I0pPOBOTO U OE30IaCHOTO 00pa3a JKU3HU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3/I0POBbIO; MOTPEOHOCTH B
(bU3MYECKOM COBEPILICHCTBOBAHUH, 3aHITHUSIX CIOPTHUBHO-
03JI0POBUTEIILHOM ACSITEIIBHOCTBIO; aKTUBHOE HETIPUATHE
BPEIHBIX MIPUBBIYEK U UHBIX (POPM MPUUMHEHUS Bpea
duznueckomy u
MICUXUYECKOMY 37I0POBBIO;

6) TpyI0BOTO BOCITUTAHHS: TOTOBHOCTH K TPY/Y, OCO3HAHUE
[IEHHOCTH MacCTEPCTBA, TPYAOII00HE; TOTOBHOCTD K
aKTUBHOH JIEITEIILHOCTH TEXHOIOTHYSCKON M COITMaTbHOMN
HANPaBIEHHOCTH, CHOCOOHOCTh MHULIMUPOBATH,
MJIAHUPOBATh U CAMOCTOSITEIIBHO BBIMOJIHATH TAKYIO
NEeSTENIbHOCTh; MHTEPEC K PA3TUYHBIM cepam
poeCCUOHAIBHON IeATeTbHOCTH, YMEHUE COBEPIIIAThH
OCO3HAaHHBII BBIOOp Oyayiiei mpodeccru U pealn30BhIBaTh
COOCTBEHHBIC KU3HEHHBIC IJIAHbI; TOTOBHOCTH U
CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHUIO HA
MPOTSHKEHUH BCEH JKU3HU;

7) 9KOJIOTUYECKOTO BOCIIUTAHUS: C(HOPMUPOBAHHOCTD
HKOJIOTUYECKOHN KYNbTYPhl, IOHUMAHUE BIUSHUS
COIIMAIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE
MIPUPOIHON U COIMANBHOMN CPEIbl, 0CO3HAHKE TTI00ATHHOTO
XapakTepa dKOJOTUYECKUX MPoOieM; TUIIaHUPOBAHKE U
OCYIIIECTBIICHUE JEUCTBUN B OKPYKAIOILIEH CpeJie Ha OCHOBE
3HaHUA LEenen
YCTOMUYMBOTO Pa3BUTHS YEIOBEUECTBA; AKTUBHOE HETPUSTHE
JNEUCTBUN, TPUHOCSAIIMX BPEIl OKPYKAIOLIEH Cpelie; YMEHHE
MPOTHO3UPOBATH HEOIATOMPHUSATHBIC YIKOJIOTHUECKUE
MOCJIEACTBHS MPENPUHUMAEMBIX TCUCTBUH,
IIPEA0TBpalaTh UX; PACIIMPEHHUE ONBITA AESTEIbHOCTH




JKOJIOTMYECKOM HaIlPaBICHHOCTH;

8) LIECHHOCTH HayYHOTO MTO3HAHUS: CPOPMUPOBAHHOCTD
MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOLLIECTBEHHON IPAKTHUKH,
OCHOBAHHOTO Ha JINAJIOTE KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;
COBEPUICHCTBOBAHUE SA3bIKOBOM M YUTATEIBCKOM KYJIbTYPBI
KaK CpPEJCTBa B3aUMOJCHCTBHS MEX Y JIFOAbMH U IO3HAHUS
MUPA; OCO3HAHME LIECHHOCTH Hay4YHOU JNEATEIBHOCTH,
TOTOBHOCTb OCYHIECTBIISATH IPOEKTHYIO U
MCCJIE0BATEILCKYIO NEATENbHOCTh NHIUBUAYAIBHO U B

rpyIIe.

METAIIPEJIMETHBIE PE3VYJIbTATBI:

OBnajeHre yHUBEPCAIbHBIMH [103HABATEIHLHBIMU
EUCTBUSIMHU:

a) 6a30BbIE JIOTHUECKUE ICHCTBUS: CAMOCTOSTEIILHO
dbopMyIHUpOBaTh U aKTyalU3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK WIJIM OCHOBAHUS JIJIsl CPABHEHUS,
KJaccu(uKauy U 0000IIEHUS; ONIPEEIISATh eI
JESITEIIbHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX
JOCTVIKEHHUS; BEISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS
B pacCMaTpPUBAEMBbIX SIBICHUSX; BHOCUTh KOPPEKTUBHI B
JIesATeTbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
1EJISIM, OIIEHUBATh PUCKH MTOCJICICTBUM IS TEIIBHOCTH;
pa3BHBaTh KPEATUBHOE MBIIICHUE IPH PEIICHUH
YKU3HEHHBIX IPpo0IIeM;

0) 6a30BBIC HCCIIEOBATENLCKIE NEHCTBUS: BIaIETh
HaBBIKAMU y4e0HO-UCCIIeIOBATENFCKON U MTPOEKTHOM
NEeSITENIbHOCTH, HaBBIKAMU Pa3pelieHus mpooiem;
CIIOCOOHOCTH M TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOUCKY
METO/IOB PEIICHUS TPAKTUUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3TUYHBIX METO/IOB ITO3HAHMUS; OBJIAJICHUE BUIAMH
JIESATeTLHOCTH TI0 TTOJTYYEHUI0 HOBOTO 3HAHUS, €TO
WHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B
Pa3IMYHBIX yUYEOHBIX CUTYalHUsIX, B TOM YHCIIE TIPU
CO3aHUH YUEOHBIX U COITUAIBHBIX TPOEKTOB;
dbopMHUpOBaHKE HAYYHOTO TUTIA MBILIJICHUS, BIIAJICHUE
HAay4YHON TEPMHUHOJIOTHEN, KIIFOUEBBIMU MOHITUSIMHU U
METO/IaMH; CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 33291
B 00pa30BaTeNbHON NEATETPHOCTH U KU3HEHHBIX
CUTYaIIUSX; BBISIBISATH IPHYNHHO-CIICICTBEHHBIE CBSI3U U
AKTyaJIM3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
pelieHus, HAXOIUTh apryMEHTHI IJIs1 TOKa3aTelbCTBAa CBOUX
YTBEPKACHHI, 337]aBaTh MapaMeTPhl M KPUTEPHUH PEIICHUS;
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aHAJIM3UPOBATh OJYYEHHBIE B X0/I€ PELLICHUS 3a1a41
pe3yJbTaThl, KPUTUUYECKH OLIECHUBATh UX JIOCTOBEPHOCTb,
IIPOrHO3MPOBATh U3MEHEHHE B HOBBIX YCJIOBHUSX; 1aBaTh
OLICHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN
OIIBIT; pa3paldaThIBaTh IJIAH PELLIEHUS TPOOIIEMBI C YYETOM
aHaJIM3a UMEIOLIMXCS MaTepUaIbHbBIX U HEMaTepHaIbHBIX
pPECypCOB; OCYIIECTBIISATh LieJIEHANPABIECHHBIN ITOUCK
IepeHoca CPEJCTB U CIIOCOOOB IEHCTBUS B
npo¢eCCHOHATIBHYIO CPEly; YMETh IEPEHOCUTD 3HAHUS B
MIO3HABATENBHYIO U IPAKTUYECKYIO 00JIACTH
YKU3HEJEATEIbHOCTH; YMETh MHTEIPUPOBATh 3HAHUS U3
pasHbIX IPEIMETHBIX 00JIaCTEH; BBIIBUI'aTh HOBBIE UJIEH,
npeJiaraTb OpUriHaIbHbIE OJXObI U PEIIEHUS; CTABUTh
po0JIeMBI U 3a/1a4M, JOMYCKAIOLIUE aJIbTePHATUBHBIE
peleHus;

B) paboTa ¢ MH(OpMaIueii: BlIajeTh HaBbIKaMH ITOJIy4EHUS
UH(POPMALIUU U3 HCTOYHIKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO OCYILECTBIIATh MIOUCK, aHAJIN3,
CHCTeMaTH3allMIO U HHTEpIIpeTaluo HHGopmanuu
Pa3IUYHbIX BUJIOB U (POPM IMpEACTABICHUS; CO3/1aBaATh
TEKCThI B pa3JIM4HbIX (popMaTax ¢ yueToM Ha3HauCHUs
nH(pOpMallMK U 1IeNIeBOI ayAUTOpUH, BEIOHUpast
ONTUMAJIbHYIO (OPMY MPEICTABICHUS U BU3YyaTIU3aIIH;
OLIEHUBATh IOCTOBEPHOCTh, JIESTHTUMHOCTB MH(OpMAINH, ee
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITUYECKUM HOPMaM;
UCIIOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJIOTHH B PEIIEHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX ¥ OPTaHU3alMOHHBIX
3a/1a4 ¢ coOItoieHreM TpeOOBaHUM 3PrOHOMUKH, TEXHUKU
0€30MacHOCTH, THTHEHBI, PECYpCcOoCOepeKeHNs, TPAaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;
BJIaJICTh HAaBBIKAMU PACIIO3HABAHUS U 3aLIUTHI
uHpOpMaIMu, HHPOPMAITMOHHON OE30IaCHOCTH JINYHOCTH.
OgnajeHne yHuBepCcaIbHBIMH KOMMYHUKAaTUBHBIMU
y4eOHBIMU JEHUCTBUIMMU:

a) o0IIeHKe: OCYIIECTBISTh KOMMYHHUKAIIMK BO BCeX cepax
JKU3HU; Paclio3HaBaTh HeBepOaIbHbIE CPEACTBA OOIIECHNUS,
IIOHMMATh 3HAYEHUE COL[MAJIBHBIX 3HAKOB, PACIIO3HABAThH
IPENOCHUIKH KOH(MIMKTHBIX CUTYyallui U CMSATYaTh
KOH()JIUKTBI; BJIAJIETh Pa3IUYHBIMU CIIOCOOAMH OOIICHUS 1
B3aUMO/ICHCTBHS; apIyMEHTUPOBAHHO BECTH JUAJIOT, YMETh
CMAr4aTh KOH(QIMKTHBIE CUTYallUH; Pa3BEPHYTO U JIOTUYHO
u3JaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB;

0) coBMecTHas JesITeIbHOCTh: MIOHUMATh U UCHOJIb30BaTh




peruMyliecTBa KOMaHIHOW U HHAMBHYaTbHOM pabOTHI;
BBIOMPATHh TEMATUKY U METOJIbI COBMECTHBIX ACHCTBUM C
y4eTOM OOIIMX UHTEPECOB U BO3MOXKHOCTEH KaXKI0T0 YeHa
KOJUICKTHBA; MPUHUMATD LIEJTH COBMECTHOM €SI TEIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JIEUCTBHUS 1O €€
JOCTH>KEHMIO: COCTABIIATH IUIAH IEHCTBUM, paCIIpENeIIATh
POJIU C yUETOM MHEHUN yYaCTHUKOB, 00CYX/1aTh
pe3yJbTaThl COBMECTHOM pabOThI; OLIEHUBATH KaYeCTBO
CBOETO BKJIJ[a M KQXKJIOTO yJaCTHUKA KOMaH bl B OOIIHIA
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHUIM; IIPEIaraTh
HOBBIE MPOEKTHI, OLICHUBATh UCH C MO3UIIMU HOBU3HBI,
OPUTMHATLHOCTH, MPAKTHYECKON 3HAYMMOCTH;
KOOPJIMHUPOBATH U BHITIOJIHATH padOTy B YCIOBUIX
PEATBHOTO, BUPTYATBHOT'O H KOMOMHUPOBAHHOTO
B3aMMOJICICTBUS; OCYILIECTBIIATH IO3UTHBHOE
CTpaTeruuecKoe NOBEICHNE B Pa3IMYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, OBITh
MHULMATUBHBIM.

OBnajeHre yHUBEPCATIbHBIMHU PETYISATUBHBIMU Y4€OHBIMU
IEUCTBUSIMHU:

a) caMOOpraHu3allks: CaMOCTOSITENILHO OCYIIECTBISATh
MO3HABATENBHYIO JIESITETbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a/1aUU B
00pa3zoBaTeNbHON IEATETLHOCTH U )KU3HEHHBIX CUTYAIIUsX;
CaMOCTOSITENIbHO COCTABJISITH IJIaH PEIICHUs TPOOIEMBI C
Y4€TOM MMEIOIUXCS PECypCOB, COOCTBEHHBIX
BO3MO’KHOCTEH U MPEANOYTEHU; 1aBaTh OLIEHKY HOBBIM
CUTYaIUsIM; PACIIUPSITh paMKU y4eOHOTO peIMeTa Ha
OCHOBE JINYHBIX MPEATIOUYTEHUI; IeaTh OCO3ZHAHHBIN
BBIOOD, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32
pElIeHNE; OIICHUBATh TPUOOPETCHHBIN OIIBIT;
Crmoco0CcTBOBATH (HOPMHUPOBAHHIO U MPOSBICHUIO IITUPOKON
SPYAMIIMU B Pa3HBIX 001ACTAX 3HAHU, TIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHB;
0) CaMOKOHTPOIIb: AaBaTh OIIEHKY HOBBIM CUTYAIIHSIM,
BHOCUTb KOPPEKTUBHI B IEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB LIEJSIM; BJIaJIETh HABBIKAMU
MO3HABATENIBHON pedIeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX
JEMCTBUM U MBICTUTENBHBIX POLIECCOB, UX PE3YIbTATOB U
OCHOBaHU; UCIIOJIb30BATh MPUEMBI PEQIICKCHH /ISl OTICHKU
CUTYyaIliH, BEIOOpA BEPHOTO PEIICHUS; YMETh OLICHUBATh
PUCKH M CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 UX
CHWKECHHIO;

B) SMOILIMOHAJILHBIN HHTEIJIEKT, TIPETOJIarafoIIHiA
c(hOpMHPOBAHHOCTb: CAMOCO3HAHUS, BKIIOYAIOIIETO
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CHOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIIBHOE COCTOSTHHE,
BUJICTh HANPABJICHUS PAa3BUTHUS COOCTBEHHON
SMOITMOHAIBHOM c(pepbl, OBITH YBEPEHHBIM B ce0e;
CaMOpETyJIMPOBAHUS, BKITIOYAIOIIETO CAMOKOHTPOJIb,
yYMEHHUE IPUHUMATh OTBETCTBEHHOCTb 32 CBOE ITOBEJICHHE,
CHOCOOHOCTH aJalTUPOBATHCS K SMOLIMOHATIBHBIM
U3MEHEHHSM U MPOSABISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY; BHYTPEHHEH MOTUBAIMH, BKIIOYAOIIEH
CTpeMIIEHHUE K JOCTH)KEHUIO 1IeTTH U yCIIEXY, ONITUMU3M,
MHHUIMATUBHOCTH, YMEHUE JICHCTBOBATH, UCXOMS U3 CBOUX
BO3MOKHOCTEH; SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTD
MOHUMATb SMOIIMOHATBHOE COCTOSIHUE JAPYTUX, YYUTHIBATH
€ro IpU OCYIIECTBIIEHUU KOMMYHUKAIIUU, CIOCOOHOCTH K
COUYYBCTBHIO U COMEPEKMBAHUIO; COI[UAIBHBIX HABBIKOB,
BKJIIOUYAIOIIUX CIIOCOOHOCTH BBICTPANBaTh OTHOLIECHUS C
JIPYTUMH JIOIBMH, 32800THTHCS, TIPOSIBIIATH HHTEPEC
paszpemiaTh KOH(DIUKTHL;

T') IpUHATHE ce0s U IPYTHX JIIOJCH: MIPUHUMATH ceOs,
MOHUMAasi CBOU HEJIOCTATKU U IOCTOMHCTBA; IPUHUMATh
MOTHUBBI U apTYMEHTHI IPYTUX JIOACH TPU aHaJIH3e
PE3yIaBTATOB ACATEIBHOCTH; IPU3HABATH CBOE ITPABO U
NPaBo JAPYTHX JIFO/IeH Ha OIMTNOKH; pa3BUBATh CIOCOOHOCTH
MOHUMATh MU C MO3UILUH JPYroro 4eaoBeKa.

I[TPEJIMETHBIE PE3YJIbTATBI:

1) BnasieHre METOJAMH [TOKA3aTENbCTB, AITOPUTMAMHU
pelieHus 3a1a4; yMeHre GopMyIupoBaTh ONPEIeICHNUS,
AKCHOMBI U TEOPEMBI, IPUMEHSATD UX, IPOBOJUTH
JT0Ka3aTeNbHbIE PACCYKICHUS B XO/1€ PEIlIeHUs 3ajay;
YMEHHE OIIEPUPOBATh NOHATUAMMU: ONIPENEIIEHUE, AaKCHOMA,
Teopema, CJIeICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH; YMEHUE (POPMYJINPOBATh
o0paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKIEHUE, TPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEPBI, HCII0JIB30BATH METOL
MaTeMaTHYECKON MHAYKIIMH; IPOBOIUTE JOKa3aTeIbHbIE
paccyX/IeHuUs MPU PellIeHUH 3a/1a4, OLICHUBATh JIOTHYECKYIO
IIPABHJIBHOCTb PaCcCYXICHUM;

2) yMEHHE OIIepUPOBATh MOHITUSMH: CTETICHb YHCIIA,
CTENEeHb C LEeNbIM MI0Ka3aTesieM, KOpeHb HaTypallbHOM
CTEMEHH, CTENIEHD C PAllMOHAJIBHBIM [T0KA3aTENNEM, CTENIEHD
C JIeCTBUTENbHBIM (BEILIECTBEHHBIM) IIOKA3aTENIEM,
Jorapugm ymucia; yMEHHE BIIOJIHATH BBIYUCICHNE
3HAYCHUM ¥ TPeoOpa30BaHUs BEIPAKEHUM CO CTETICHSIMU U
Jorapudpmamu, mpeodpazoBaHusl JpOOHO-pAIMOHATIBHBIX
BBIP)XCHHUH; ) yMEHHE CBOOOIHO OTIEPUPOBATH MTOHATHSIMH:
Jorapu@m 4yucia, CHHyC, KOCUHYC ¥ TaHT'€HC
IIPOU3BOJIBLHOTO YUCIIA;

3) yMeHHe OnepupoBaTh MOHITHIMHE: palliOHAIBHEIE,
UppaLMOHATIbHBIE, IOKA3aTENIbHbIE, CTEIICHHBIE,
JorapupMHUECKUe, TPUTOHOMETPHUECKUE YPaBHEHUS U

HaoOmroneune u OLIEHKA
pe3yabTatoB  paboThl  Ha
MMPAKTUYCCKUX 3aHATHUAX,
IIpoBepKa pe3yiIbTaToB
CaMOCTOATEIbHON paboTHI;
OLIEHKa YPOBHS 3HaHUH
CTYACHTOB Ha  KOHTPOJIBHO-
YYETHOM 3aHATHH;
KOHTpOJbHast ~ pabora 1o
paszeiy




HEPaBEHCTBA, X CUCTEMBI,

4) yMeHUe ONIepUPOBAThH MOHATHIMU: QYHKIIHS,
HenpepbIBHAS (PYHKILIKA, TPOU3BOIHAS, IEPBOOOpa3Has,
OTIpeNIeICHHBI MHTErpall; yMEHHE HaXOJAUTh IPOU3BOIHBIC
3JIEMEHTAPHBIX (PYHKIIMA, UCTIOIb3YsI CIIPAaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHUIINX CITydasx QyHKIIUU
HA MOHOTOHHOCTb, HAXOJUTh HaWOOJBIINE U HAUMEHbIIINE
3Ha4YeHUs QYHKIUN; CTPOUTH IpaKu MHOTOUIICHOB C
MCIIOJIb30BaHUEM arrapaTa MaTeMaTUYeCcKOro aHajan3a;
MPUMEHSTH IPOU3BOJIHYIO MPU PEIICHUH 33/1a4 Ha
JBUKEHHE; pelIaTh MPaKTUKO-OPUEHTUPOBAHHbBIC 33/1a4U Ha
HanOOJIbIINE M HANMEHBIIINE 3HAYCHUS, Ha HAXOXKJICHHUE
MyTH, CKOPOCTH U YCKOPEHUS; yMEHUE UCTIOIb30BaTh
cBo¥icTBa U rpaduKu GYHKIWH ISl peIICHHs YPaBHEHHIH,
HEPaBEHCTB U 3aJa4 ¢ apaMeTpaMu; U300pakaTh Ha
KOOPJMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHUM, HEPABEHCTB U X CUCTEM;

5) yMeH#He onepupoBaTh MOHITUSMHE: PAlHOHATbHAS
byHKIMS, TOKa3aTenbHas QyHKIMS, cTeneHHas PyHKIHS,
Jorapudmuyueckas QyHKIUs, TPHTOHOMETPHYECKHUE
byHK1MM, 00paTHBIe (YHKIIUU; YMEHUE CTPOUTH IpaduKu
U3Yy4EHHBIX (DYHKIIHMA, UCIIOJIb30BaTh rpaduKu mpu
W3YYEHHUU MPOLIECCOB U 3aBUCUMOCTEH, IPU PEIICHUHU 3a/1a4
U3 Ipyrux y4eOHBIX MPEJAMETOB U 3a/a4 U3 peaJbHOI
YKU3HU; BBIpaXKaTh POpMyTIaMU 3aBUCUMOCTH MEXIY
BEJIMYNHAMU;

6) yMeH#He peniath TEKCTOBBIC 33/1a491 Pa3HbIX TUIIOB (B TOM
YHCIIe Ha TPOIIEHTHI, I0JIM M YacTH, Ha JABIKEHHE, padoTy,
CTOMMOCTb TOBapOB M yCIYT, HAJIOTH, 3a/1a41 U3 00JIaCTH
yIIpaBJICHUS IMYHBIMHA U CEMEHHBIMU (pHHAHCAMH);
COCTaBIISITh BBIPAXKECHHUSI, ypaBHEHHU S, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33]1a4H, MCCIIEIOBATD ITOTyYeHHOE
pelleHNe U OLIEHUBATD MPaBI0NOA00HOCTh PE3YJIbTATOB;

7) yMeHHe OTlIepUpPOBaTh OHATHIMU: CPETHEES
apudmMeTHuecKoe, MeIuaHa, HauOoJIbIlle U HAUMEHbIIIee
3HAYEHUsI, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKIOHEHHE
YHCIOBOr0 HA0Opa; yMEHHE U3BJIEKATh, UHTEPIPETUPOBATH
UH(OPMAIINIO, TIPEICTABICHHYIO B Ta0IHIIax, HA
IrarpaMmmax, rpadukax, OTpakarolylo CBOMCTBA peaTbHBIX
MIPOIIECCOB U SIBJICHUH; TIPEICTABIATH MHPOPMAITUIO C
MIOMOIIIBIO TAOJIMII ¥ TUarpaMM; Hccie1oBaTh
CTaTUCTHYECKHE TaHHBIE, B TOM YHCIIE C TIPUMEHEHUEM
rpau4ecKux METOJI0OB U DJIEKTPOHHBIX CPECTB;

8) yMeHue orepupoBaTh MOHATHAMU: CITyJaiHBIN OIBIT U
ciyyaifHoe cOObITHE, BEPOSTHOCTD CIYYaiHOTO COOBITHS;
YMEHHUE BBIYHUCIISITh BEPOSTHOCTH C UCTIOIh30BaHUEM
rpadu4ecKux METO/I0B; IPUMEHSTH (POPMYIIBI CJIOKEHUS U
YMHOXKECHHS BEPOSATHOCTEH, KOMOMHATOpHBIE (DaKThI U
(bopMyIIBI IPU peLICHUH 3a/1a4; OLEHUBATH BEPOSITHOCTH
peaTbHBIX COOBITHI; 3HAKOMCTBO CO CITy4allHBIMU
BEJIMYMHAMU; YMEHHE IPUBOAUTH IIPUMEPHI TPOSIBICHUS
3aKOHa OOJIBIINX YUCEJI B IPUPOJIHBIX M OOLIECTBEHHBIX
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SBJICHUSIX;

9) yMeH#He onepupoBaTh MOHATHIMU: TOYKA, IPsMast,
IUIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBINA yrod,
CKpELIMBAIOILUECS NPSIMbIE, IapaIeIbHOCTh U
HEePHEHINKYJIAPHOCTD MPSIMBIX U INIOCKOCTEH, YIOJl MEXy
IPSIMBIMH, YTOJI MEKY NPSMOI1 U IIJIOCKOCTBIO, YTOJ MEXY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH,
paccTosiHuE MEXIY IPSAMBIMHU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMH; YMEHHE MCII0JIb30BaTh IIPH PELICHUH 3314
U3y4eHHBIE (PAKTHI U TEOPEMBI ITTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MHUPA;

10) ymeH#He onepupoBaTh HOHITUSIMU: MHOTOTPaHHUK,
CeueHHe MHOIOIpaHHHKa, KyO,

napajuieJienune 1, npu3ma, nupamuaa, purypa u
HOBEPXHOCTh BpallleHHsl, LWIMHIP, KOHYC, 11ap, cdepa,
ceueHus! (pUTypBI BpalleHus, INIOCKOCTbh, KaCaroIascs
cdepsl, HUINHAPA, KOHYCAa, IUI0IIA/lb TOBEPXHOCTH
UPaMUJIbL, IPU3MBI, KOHYCa, HWIHHAPA, TUTOMAAb Chepsl,
00beM Ky0a, IPMOYTOJILHOTO Napaliesienune/a,
NUPAMU/JIbI, IPU3MBL, WIKHIPA, KOHYCA, 11apa; YMEHUE
n300pakaTb MHOIOI'PAaHHUKHU U TIOBEPXHOCTHU BPAILIEHHS, UX
CEYEHHUS OT PYKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH CUMMETPUIO
B IIPOCTPAHCTBE; YMEHHE PACIIO3HABATDH [IPaBUJIbHbBIE
MHOTOTPaHHUKH; yMEHUE CBOOOHO ONEPUPOBAThH
MOHITUSIMU: IBUKEHHE, TapaJUIeIbHBIA MEpeHoc,
CUMMETPHS Ha INIOCKOCTU U B IPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue o100us, MoA00HbIE (PUTYPBI; yMEHUE
pacrio3HaBaTh paBHbIE U 110100HbBIE PUTYPBI, B TOM YHCIIE B
PUPOJIE, UICKYCCTBE, apXUTEKTYpE; YMEHUE UCTI0Ib30BaTh
FEOMETPUUYECKNE OTHOIIECHHUSI, HAXOAUTh F€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, YroJ, IJI0Madb, 00beM) IpU PELICHUN
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB U U3 pealbHOU
KU3HU;

11) ymeHue oneprpoBaTh MOHATHIMU: JBHKCHHE B
MPOCTPAHCTBE, T0100HbBIE (PUTYPHI B TPOCTPAHCTBE;
MCII0JIb30BaTh OTHOLIEHHE IIOIAJIEH TIOBEPXHOCTEN 1
00BeMOB MOAOOHBIX GUTYp MPH PEIICHUHU 3a]1aY;

12) ymeHMe BBIYUCISITh TEOMETPUICCKUE BEJTMYMHBI (JITHHA,
yroJ, oAb, 00beM, MIONAAb NOBEPXHOCTH), UCIIONIB3YS
U3y4eHHbIE (POPMYIIBI U METO/IBI;

13) ymeH#ue onepupoBath MOHATUSMHU: MIPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPANHATBI TOUKH, BEKTOD,
KOOPJIMHATBI BEKTOPA, CKAJIIPHOE IIPOU3BEIEHUE, YTOJI
MEXly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA Ha YHCII0; HAXOAUTh C TOMOIIbIO U3YUYE€HHBIX
(bopMyIT KOOpAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXYy ABYMS TOUYKAMU;

14) ymeHue BBIOMPATH MOIXOISAIINN N3yYSHHBIA METOJ JIJIsI
peLIeHMs 3a/1a41, PACIIO3HABAThE MaTeMaTHUeCKue (GaKThl U
MaTeMaTHYECKUE MOJICTH B IPUPOJHBIX U OOIECTBEHHBIX
SBJICHUSX, B MICKYCCTBE; YMEHUE IPUBOJUTH IIPUMEPHI




MaTeMaTUYECKUX OTKPBITUIA POCCUICKOM 1 MUPOBOM
MaTE€MaTU4YECKOU HAYKH;

15) ymeHmue onepupoBaTh MOHATHIMH: MHOXECTBO,
IIOJIMHO>KECTBO, ONIEPALIUU HaJ MHOXKECTBAMU; YMEHHE
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Juist
OINMCAHHUS pealIbHbIX IPOLIECCOB U SIBJICHUH IIPU PELLIECHUU
3ajiay, B TOM YMCJIE€ U3 JPYTUX y4EOHBIX IPEAMETOB;

16) yMmeHue onepupoOBaTh MOHATHAME: HATYPAIBHOE
YHCJIO, LIEJI0€ YHUCII0, OCTATOK 110 MOZYJII0, PALlMOHAIBHOE
YKCII0, UPPALIMOHAIBHOE YHCII0, MHOKECTBA HATYPAJIbHBIX,
LIEJIBIX, PALIMOHAJIBHBIX, JCHCTBUTEIbHBIX YNCEN;, YMCHHUE
UCIIOJIb30BATh MPU3HAKH JISTUMOCTH, HAUMEHBIIIUN OO
JIeUTeNb U HauMeHblIee o0111ee KpaTHOE, allrOPUTM
EBkiua npu perieHuu 3aad; 3HaKOMCTBO C pa3InYHbIMU
MO3ULMOHHBIMHY CUCTEMaMH CUUCIICHHUS;

17) ymeHwue onepupoBaTh MOHITUSMHE: TOXKIECTBO,
TOX/IeCTBEHHOE ITpeo0pa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CUCTEMA YpaBHEHUU U HEPABEHCTB, PABHOCUIJIBHOCTh
YPaBHEHHUI, HEPABEHCTB U CUCTEM, PALIMOHAJIBHBIE,
uppalnroHalbHbIE, IOKAa3aTeIbHbIE, CTEIICHHBIE,
aorapu(pMUUecKre, TPUrOHOMETPHUUECKHE YPABHEHMS,
HEPABEHCTBA M CUCTEMBI; YMEHHE PEIIaTh YPaBHEHHUS,
HEPAaBEHCTBA U CUCTEMBI C IIOMOILBIO PA3JINYHBIX IPUEMOB;
pelaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C [1apaMeTPOM;
NPUMEHSTh YPaBHEHUS, HEPABEHCTBA, X CUCTEMBI JJIs1
pEILIEeHNs] MAaTEMaTHYECKHUX 3aa4 U 3a/1a4 U3 pa3IN4HbIX
oOacTeil HayKH U pealbHOM KU3HH;

18) ymeHue cBOOOTHO OTIEPUPOBATD MOHATHIMH:
M0CJIEI0BATENbHOCTD, apu(MeTHIecKas porpeccus,
reoMeTpuydecKkas nporpeccus, 0eCKOHEYHO yObIBaroLIast
reoMeTpHUYEeCcKas IPOrpeccus; yMEHHE 3a/1aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHCJIE C TOMOIIIbIO

PEKYPPEHTHBIX (OpMYII.

36



PaspaboTunkm: & s
CIIK BI'TY npenonaBates I1. K. K.

O. A. Psa3zanoBa
CIIK BI'TY npenoaBareib W/#//y,w/// H. A. Xypasnesa
CIIK BI'TY npenopnaBateb B. K. K. %/3/ H. B. Tpummna
PykoBoauTeiis 00pazoBaTeibHONH NPOrpaMmbl
[IpenonaBarens B. K. K. E. B. Ilapeuxux

Ixenept BI'TY _y ooy O PMIY, //f ﬁ,%)(/ rnegof L .C

( Ck,u\{ iy ~Mecienr. HOtyp
OQCJEH N
\/




JIMCT AKTYAJIM3ALIUA
padoueii nporpaMMbl yueOHOro npeamera MaremaTuka
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PexBusuts!
Hanmenosanue . 3aceaHus,
ITynkr B ipenpinyment | IIyHKT ¢ BHECEHHBIMU
anemenTa OII, YTBEPAMBILETO
penakuuu W3MEHEHUSIMU
pasnena, IyHKTa BHECCHHE
VM3MEHEHHUH
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