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OJOBPEHA:

Ha 3acellaHWd TPEIMETHO-IIUKIOBOW KOMHUCCHU
mpernoaBaresei 00111600pa30BaTEIbHBIX
JUCITUTUTHH

[IpoTtokon Ne 9 ot 06 anpesnst 2026 T.

Hpe,uce,uaTenb HpeI[MeTHO-HPIKJ'IOBOﬁ KOMHUCCHH

CutaukoBa H.I'.

YTBEPKIAIO:
[Ipeacenarens OMC

T.JI. 3aku3zsaHoBa

«13» ampens 2026 r.

CocraBurens: [llesmsaxosa T.H.

Pabouas mporpamMma y4aeOHOTO npeaMera
Martemaruka pa3paboTaHa Ha OCHOBE

deneparbHOTO TOCYAapCTBEHHOTO 00Pa30BaTEIBHOTO
cTaHzapra CpEeIHEeTo ob1ero o0paszoBaHwUs,
YTBEPKICHHOTO MIPUKA30M MunucrepcTa
oOpa3zoBanns 1 Hayku Poccuiickoit deneparun ot 17
mast 2012 1. Ne 413

denepanbHOrO TOCYAaPCTBEHHOTO 00Pa30BaTENBHOTO

CTaHmapTa CpemHEro poeccnoHaIbLHOTO
o0Opa3oBaHHs o CIIELUANBHOCTSM 44.02.02
[IpeogaBanme B HAYaIIbHBIX KJaccax,
YTBEPKIACHHOTO MIPUKA30M Munucrepcta

npocBemiennss Poccuiickoit ®epepamunn Ne 742 ot
17.08.2022, 44.02.01 J[lomkoipHOE 00Opa3oBaHUE,
YTBEP>KACHHOTO MPUKa30M MunucTepcTBa
npocBenieanss Poccuiickort ®enepanuu Ne 743 ot
17.08.2022, 44.02.03 Ilemarorvka IOMOJHHUTEILHOTO
o0pazoBaHus, YTBEP>KACHHOTO PUKA30M
MuHucTepcTBOM MPOCBELICHUS Poccuiickoit
®Oeneparmu Ne 855 ot 14 Hos6ps 2023 rona
IIOJIOKEHUHN denepanbHOU 00pazoBaTeIbHOMI
MporpaMMBI ~ CpeIHero  oOmero  oOpa3oBaHWA,
YTBEPKIECHHON IIPUKa30M MunucrepcTBa
npocemienus Poccuiickoit @enepanuu ot 18.05.2023
Ne 371

denepanbHOl paboueii MporpaMMbl CPEIHETO OOIIETro
oOpa3oBanus Martemartnka

[IpumepHoii paboueli mporpammbl MaTtemaThka AJs
po(hecCHOHATBHBIX 00Pa30BaTENBHBIX OpraHU3aIlHid,
yrBepxkaeHHod DPI'BOY JIIO MucTuTyT pa3BUTUA
npodeccuonanbHoro oopasosanus 30.11.2022 r.

npenogaBaTeiib KI/IpOBCKOl"O negaroru4eCKoro

KOJIIICKa
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1. MACIIOPT PABOYEM NPOIr'PAMMBI YYEBHOTOIIPEIMETA MATEMATHUKA

1.1. O6aacTh NpUMeHEeHHs MPOrPAMMBI

PaGouass mporpamma yueGHOro mnpeamera MaTEMaTHUKa sBIsETCS 00sA3aTENbHOM YACTBIO IPOTPAMMbI  IIOJTOTOBKH
cneuuanucToB cpegHero 3seHa B coorBercTBUM ¢ GT'OCCIIO mo cneumansHoctsiM  44.02.01 JomkonsHoe oOpas3oBanue, 44.02.02
[IpenonaBanue B HauanbHbIX Kilaccax, 44.02.03 Ileparoruka qONONHUTENEHOTO 0Opa30BaHUs
1.2. MecTo y4e0HOro mpeaMeTa B CTPYKType 00pa30BaTeJIbHON NPOrpaMMBbI:

Vuebnslit mpeaMer MaTemMaTUKa ABsieTcs: 003aTEIbHBIM YYSOHBIM IPEAMETOM 0011e00pa30BaTeIbHOTO IMKIIA, TPEAMETHAS
obnacte MaTtemaTrka u HHQOpMAaTHKa.

YpoBeHs ocBoeHHs yaebHOTO npenmera B coorBeTcTBrH ¢ PI'OC cpennero obmero oopazoBanus - 0a30BHIH.

1.3. O0mas xapakTepucTHKA y4eOHOTo peamera «VMaTeMaTnka»

B smoxy um¢poBoii TpaHcopmaumu Bcex cdep YETOBEUECKOH esTeIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOi MaTeMaTHYECKOI MOATOTOBKH. Y7K€ B IIKOJIE MATEMATHKA CIIY>KUT OIIOPHBIM MPEIMETOM IS
N3YYECHUS] CME)XHBIX UCLUIUINH, a B )KU3HH II0CJIE MIKOJIBI PEaIbHOH HEOOXOANMOCTBIO CTAHOBUTCS HENIPEPBIBHOE 00pa30BaHuE, YTO
TpeOyeT MOTHOIEHHOI 06a30B0ii 0011e00pa30BaTEIHFHON OATOTOBKH, B TOM YHUCIIE M MAaTEeMaTHIECKOW. DTO OOYCIIOBIEHO TEM, UTO B
HAIllM THA PAcTET YHCIIO CIIEIMAIBHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHBIM IPHMEHEHHUEM MaTEMaTHKH: U B c(epe SKOHOMHUKH, U B
Om3Hece, M B TEXHOJIOTHYECKUX OONIACTSX, M JaKe B TyMaHUTapHBIX cepax. Taxum oOpazom, Kpyr 0Oydarommxcs, IS KOTOPBIX
MaTeMaTHKa CTAaHOBHUTCSI 3HAUUMBIM IIPEIMETOM, CYIIECTBEHHO pacuupsiercs. [IpakTuueckas mose3HOCTh MaTeMaTHKU 00YCIIOBIIEHA
TEM, 4TO €€ MPEeIMETOM SBISIOTCS (DyHJaMEHTaIbHbIE CTPYKTYPHI HAIIero MHpa: IPOCTPAHCTBEHHbIE (OPMBI U KOJIMUECTBEHHBIC
OTHOLICHHUA OT HpOCTefIH.IHX, YCBaMBACMbIX B HEIMOCPECACTBEHHOM OIIBITE, 1O AOCTATOYHO CJIOKHBIX, HeO6XO}II/IMbIX JJIA pa3BUTHA
HaY4YHBIX U TEXHOJOIMYCCKUX I/I}lCﬁ. bes KOHKPETHBIX MAaTEMATUYCCKUX 3HAHUK 3aTPyAHCHO IMOHUMAHUEC MPUHIUIIOB yCT’pOﬁCTBa u
HCTIONB30BaHUS COBPEMEHHOMN TeXHUKH, BOCIPUATHE U HHTEPIIPETaIis pa3HOOOpa3Hoil colMaibHOI, SKOHOMUYECKOH, TOTUTHYECKON
nHdopmanum, manoddpdexTHBHA MOBCEAHEBHAS NPAKTHYECKas NESITeNbHOCTh. Kaxx1oMy dYergoBeKy B CBOCH KHM3HU MPHUXOIUTCS
BBINIOJHATH JTOCTATOYHO CJIOXHBIE PAcU€Thl M COCTABILITH HECITIOXKHBIC alTOPUTMBI, HAXOAUTH HYXHbIE (JOPMYIIBI U TPUMEHSTH HX,
BJIAZIETh MPAKTHYECKUMH NPHEMaMH T€OMETPUYECKIX N3MEPCHUI M MOCTPOCHMH, YNTAaTh MH(OpMANMIO, TPEICTABICHHYIO B BHIY
TabnuL, AnarpamMm U TpaduKoB, XKUTh B YCIOBUSIX HEONPEACIEHHOCTH W MOHMMATh BEPOATHOCTHBIN XapakTep CIydalHBIX COOBITHH.
ORHOBPEMEHHO C pacuIMpeHHEeM c(ep INPUMEHEHHsS MaTeMaTHKd B COBPEMEHHOM oOmiecTBe BcE Oosiee Ba)KHBIM CTAHOBHUTCS
MaTeMaTHYeCKHH CTHIIb MBIIITICHUS, MPOSIBISIFONIMICS B ONIPEAEIEHHBIX YMCTBEHHBIX HaBbIKax. B mmpomecce n3ydeHus: MaTeMaTHKU B
apccHall l'[pI/IéMOB 1 MCTOJ0B MBIINUJICHHA YCJIOBCKa CCTCCTBCHHBIM O6p330M BKJIIIOYAOTCA MHAYKIUA W ACOYKIUA, O606HICHI/IC u
KOHKpETHU3alus, aHajlnu3 U CUHTE3, KJ'IaCCI/I(bI/IKaHI/IH n cucreMarusanusd, a6CTpaFI/IpOBaHI/Ie U aHaJIorus. O6’beKTbI MAaTCMaTUUYCCKHUX
YMO3aKJIIOUCHHUH, MpaBMia WX KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXAaHWU3M JIOTHYCCKHX IMOCTPOCHHM, CIIOCOOCTBYIOT BBIPaOOTKE
yMeHHsT (OpMYIHpOBaTh, 0OOCHOBBIBATh U JIOKa3bIBaTh CYXKJCHHUS, TEM CaMbIM Pa3BHBAIOT JIOTMUECKOE MBIIIICHUE. MaTemaruke
MIPUHAAJICIKUT BeAyIas poib B OPMHUPOBAHUH AJTOPUTMUYECKOH KOMIIOHEHTH! MBIIIUICHUS! U BOCIIMTAaHHM YMEHHUH JEeHCTBOBATH IO
3aJaHHBIM AITOPUTMaM, COBEPILICHCTBOBATh U3BECTHBIE ¥ KOHCTPYHPOBATh HOBBIE. B mporiecce pemenHns 3a1a4 — OCHOBHOH yueOHOH
JIESITEJIFHOCTH Ha YpPOKax MaTeMaTHUKH — Pa3BUBAIOTCS TBOpUYECKAsl W MPUKIAJAHAS CTOPOHBI MbIIIeHUs. OOydeHne MaTeMaTHKe JacT
BO3MOXXHOCTh pa3BHBaTh y OOyYaroONIMXCS TOYHYIO, PAlMOHAIPHYI0O W WH()OpMAaTHBHYIO pedb, yMEHHE OTOHMpaTh HamOoiee
MOAXOISIIINE S3bIKOBbIE, CUMBOJIMUECKHE, IpaMuecKue CPEICTBA IS BBIPAXKEHUS CYKACHHH M HArJSIHOTO MX IIPEJICTABICHHUS.
Heo0xoanmMbIM KOMIIOHEHTOM 0O011Iel KYJIbTYyphl B COBPEMEHHOM TOJKOBaHMH SIBIISIETCS O0Iee 3HAKOMCTBO C METOJIaMH HO3HAHUS
Z[eﬁCTBPITeHBHOCTH, NpeACTAaBJICHUC O NMPEAMETE U METOAEC MATEMATUKHU, €T0 OTINYUA OT METOJOB €CTCCTBCHHBIX U I'YMaHUTapHBIX
HayK, 00 0COOEHHOCTAX MNPUMEHCHUA MATEMATUKU JJIA PCIICHUA HAYYHBIX U NPUKIATHBIX 3a1a4. Takum 06pa30M, MATEMaTUYCCKOC
o0OpazoBaHie BHOCHT CBOH BKJaJg B (GopMupoBaHHe OOIIEH KyJabTypbl uelioBeKa. l3ydyeHne MaTeMaTHKd CHOCOOCTBYET
OCTCTUYECKOMY BOCIIMTAHUIO UYCJIOBEKA, IOHMMAaHHUIO KpaCOTbl M U3AMICCTBA MATCMATUYCCKHUX paCCy)KﬂeHHﬁ, BOCIPHUATHIO
reOMETPUUECKUX POPM, YCBOCHHIO HJIEW CHMMETPHUH.

1.4 TInanupyemble pe3yabTaThl OCBOCHHUS Y4eOHOT0 MpeaMeTa:

Ilenu n3yuyenus yue6Horo npeaMera MaTeMaTHKa Ha 6a30BOM YPOBHE:
— (QopmupoBaHHE MEHTPATBHBIX MAaTEeMAaTHYECKUX IMMOHATHH (YHCIO, BEIWYMHA, TeoMeTpHuecKas Qurypa, HNepeMeHHas,

BEPOSITHOCTH, (PYHKIIHSA), 00ECTICUNBAIOIINX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMAaTHIECKOT0 00pa30BaHuUs 00yUJatOXCS,

— TOJABEICHHE O0YYAIONIMXCS Ha JOCTYITHOM JIISl HUX YPOBHE K OCO3HAHHWIO B3aMMOCBSI3M MATEMAaTHKH U OKPYXKAIOIIETO MHpA,
MMOHUMaHHE MaTEeMAaTHKH KaK 4acTH OOIICH KyIbTyphl 4eJI0BEUCCTRA,;

— Ppa3BUTHE MHTEIUICKTYAJIBHBIX M TBOPUYCCKIX CHOCOOHOCTEH 00YYarONIMXCs, IO3HABATEIBHON aKTHBHOCTH, UCCIIEIOBATEIbCKIX
YMEHUI, KpUTUYHOCTH MBILUICHHUS, HHTEPECA K U3YUEHUIO MAaTEMaTUKY;

— QopmupoBanre (YHKIHOHATHHON MAaTEeMaTHYECKOW TPAMOTHOCTH: YMEHHUS paclo3HABaTh MATEMATHYCCKHEC AaCHEKTHl B
pPEaNbHBIX XKU3HEHHBIX CUTYAIlUSAX M MPH H3YyYEHHH IPYTUX y4eOHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(dhopMymHUpoBaTh WX Ha SA3bIKE MAaTEMATHKH W CO3/1aBaTh MAaTEMAaTHYECKHE MOJENH, MPUMEHITh OCBOCHHBIH MaTeMaTHUECKUN ammapar
JUISL pENICHHsI TPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH M OLIEHUBATH TIOJyUEHHBIE PE3yIbTATHI;



1.3.1. IlnaHupyeMble pe3yabTaThl OCBOeHHsI 00meo0pa3oBaTe/ibHOro mpeamera B cooTBercTBUH ¢ ®PT'OC CIIO u Ha
ocHoBe PI'OC COO

JINYHOCTHBIE pe3yabTaThl B YaCTH:

I'pak1aHCKOTO BOCIIMTAHUSL:

JII'B.1 chopMupoBaHHOCTH TPAKAAHCKON MO3UIAN 00YJAOMIerocs Kak akTHBHOTO M OTBETCTBEHHOTO WICHA POCCHICKOTO 00IIIeCTRa;
JII'B.2 mpencraBieHre 0 MaTeMAaTHIECKAX OCHOBaX (DYHKITMOHHPOBAHUS PA3IINYHBIX CTPYKTYp, SBICHHUN, TIPOLEAYP TPaXIaHCKOTO
obmiecTBa (BEIOOPHI, OMIPOCH H APYTOEL);

JII'B.3 ymeHune B3aMOACHCTBOBATh C CONMAIFHBIMU HMHCTUTYTAMH B COOTBETCTBHH C UX (PYHKIIMAMH U Ha3HAUCHUEM.

I1aTpHOTHYECKOrO0 BOCIUTAHHUS:

JIIIB.1 copMHPOBaHHOCTh POCCHHCKON TPa)KNAHCKOM HICHTHYHOCTH, YBKCHHS K IPOIUIOMY M HACTOSIIEMY POCCHUICKOM
MaTeMaTHKU;

JITIB.2 11eHHOCTHOE OTHOILIEHHE K TOCTIDKEHUSIM POCCUICKUX MaTeMaTHKOB U POCCUHMCKOM MaTeMaTH4ecKOi IIIKOJIbI, UCTIOJIb30BaHHE
9THX AOCTM)KEHHH B PYTHX HAayKaX, TEXHOJOTHUSX, chepaX IKOHOMHKH.

JyXOBHO-HPAaBCTBEHHOTO BOCIHUTaHHSA

JIAHB.1 oco3HaHue yXOBHBIX LIEHHOCTEW POCCUHCKOTO HAPOAA;

JIAHB.2 chopmMupoBaHHOCTE HPAaBCTBEHHOTO CO3HAHHSA, ITHYECKOTO TIOBEACHHWS, CBS3aHHOTO C MPAaKTUYECKHM NpPHUMCHEHHEM
JOCTHXECHUH HAYKH U ESITEIbHOCTHIO YIEHOT O,

JIAHB.3 oco3HaHue TMYHOTO BKJIAAa B TOCTPOCHHUE YCTOHIHBOTO Oy IyIIETO.

DCTETHYECKOr0 BOCIIUTAHUS:

JIDcB.1 scTeTnyeckoe OTHOIICHHE K MHPY, BKJIIOUYAs 3CTETHKY MATEMAaTHUCCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a]ad, PEIICHUN,
paccyxaeHui,

JI3¢B.2 BOCIPUUMYHMBOCTD K MATEMATHUCCKUM aCIICKTaM Pa3JIMYHBIX BHIOB UCKYCCTBA.

Du3NUecKOro BOCIIMTAHMUSI:

JI®B.1 chopMupoBaHHOCTE YMEHUS MPUMEHATh MaTeMAaTHICCKIE 3HAHHUA B HHTEPECaX 3[0POBOTO B OE30MaCHOTO 00pa3a KU3HH,
JI®B.2 oTBeTCTBEeHHOE OTHOIICHHE K CBOEMY 3IOpPOBBIO (30pOBOE MHTAaHHUE, COANAHCHPOBAHHBIN pPEXHM 3aHATHH W OTIBIXA,
perynspHas pu3nIecKas akTHBHOCTB);

JI®B.3 dusmueckoe COBEPIICHCTBOBAHNE TIPH 3aHATUAX CHOPTHBHO-037J0POBUTEIBHON NEATEITFHOCTHIO.

TpynoBoro BOCIUTAHUSA:

JITB.1 roTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTU TPYAOIIO0US;

JITB.2 unTepec K pa3nuyHbM cepam mpodeCCHOHATIBHOMN NeITEIPHOCTH, CBSI3aHHBIM C MATEMAaTHKOW U €€ PUIIOKCHUSIMH;
JITB.3 ymenue coBepuiaTh 0CO3HAHHBIH BEIOOp Oymyiieii mpodeccuu U peaan30BbIBaTh COOCTBCHHBIC )KU3HEHHBIC TIAHBI
JITB.4 TOTOBHOCTB 1 CIIOCOOHOCTH K MaTEMaTHUECKOMY 00pa30BaHUIO M caMO0OPa30BaHUIO HA IPOTSKEHUN BCEH KU3HH,
JITB.5 roTOBHOCTB K aKTUBHOMY Y4acTHIO B PEIICHUH IIPAKTUUECKUX 3a7a4 MaTEMaTUUYE€CKON HAIIPaBJICHHOCTH.

OKOIOrMYeCKOr0 BOCIUTAHUS:

JI3B.1 chopMUPOBaHHOCTE IKOIOTHICCKON KYIBTYPHI;

JISB.2 noHnMaHue BIUSHUS COLMAIbHO-DKOHOMUYECKUX MIPOLECCOB HA COCTOSIHUE MIPUPOJHON U COLUAIILHON CPENBbI;
JI3B.3 oco3HaHme TI00ATFHOTO XapaKTepa YKOIOTHYECKUX PoOIeM:

JI2B.4 opueHTanus Ha MPUMEHEHHE MaTeMaTHYECKNX 3HAHMH JUIs pellieHns 3aa4d B 00JIaCTH OKPYIKaIOIIEH Cpepl;
JI3B.5 mnanupoBaHHUEe OCTYIKOB M OLIEHKH MX BO3MOXKHBIX ITOCIIEACTBUH I OKPYKAIONIEH CpeIbl.

IleHHOCTH HAYYHOI'O NO3HAHUSA:

JII.1 chopMHUPOBaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Da3BUTHsS HAayKd M OOIIECTBEHHOW
MIPAKTUKH,

JILI.2 noHMMaHue MaTeMaTHYECKOW HayKH Kak cepbl YeJI0BeUeCcKOi eI TeIbHOCTH, ITANOB €€ Pa3BUTHS M 3HAUUMOCTH JUIS Pa3BUTHS
LHUBUIN3ALUY,

JILI.3 oBHageHHe A3BIKOM MaTEMaTHKH U MaTEMAaTUYECKON KylIbTypOH KaKk CpeJCTBOM IO3HAHMS MHUPA;

JILI.4 roTOBHOCTB OCYILECTBJIATH IPOEKTHYIO U UCCIIEN0BATENbCKYIO AE€ATENBHOCTh HHAUBUYAIbHO U B TPYIIIIE.

MertanpeaMeTHbIe pe3yJbTAThI:

OsJiajieHNe YHHBepCAJbLHBIMHU NM03HABATEJLHBIMHU e CTBUAMM

0a30Bble JorHYecKue aeficTBU:

VIIJI.1 BBISIBAAT W XapaKTEPH30BaTh CYIICCTBEHHBIC NPU3HAKM MAaTEMAaTHYeCKUX OOBEKTOB, IOHSATHHA, OTHONICHHH MEXIY
HOHATHUAMY,

VIIA.2 dopmynaupoBaTh OMpENeNICHUs] TOHATHH, YCTaHABIMBATH CYHIECTBEHHBIH MPHU3HAK KIACCU(DUKAIMKA, OCHOBAHHS IS
00001IeHNs ¥ CpaBHEHHS, KPUTEPHUH ITPOBOAMMOT0O aHAIIN3a;

VII/1.3 BoctipuHMMAaTh, GOPMYIMPOBATh M IPEOOPA30OBLIBATH CYX/ICHHS: YTBEPAUTEIbHbBIE U OTPULIATEIbHBIC, EANHUYHbIE, YaCTHBIE U
oO1iue, yCIOBHEIC,

VIIZI.4 BbIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IpOTHBOpeuHs B (akrax, JaHHBIX, HAOJIONCHMAX U
YTBEPXKIEHUSIX, IPEUIaraTh KPUTEPUN sl BBISIBICHUS 3aKOHOMEPHOCTEN M MPOTHUBOPEUHIA;




VYII/.5 nenath BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX M WHIYKTUBHBIX YMO3AK/IIOUCHHUH, YMO3AKIIOUSHUH 110
aHaJIoTuH;

VYII/J1.6 npoBOANTH CaMOCTOSITENBHO [OKa3aTeJIbCTBA MATEMATHYECKUX YTBEPIKACHUH (NPsSMble U OT MPOTUBHOIO), BHICTPAHBAThH
apryMeHTALUIO0, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHS M BBIBOJIBL;

VII.7 Be1Oupath crocob penieHus yaeOHoM 3a1a4u (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHS, BEIOUPATh HAMOOJIEe TIOIXOASIINAN
C Y46TOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHEB).

0a30Bble NCCIIeI0BATENbCKHE e CTBHS

VII/1.8 ncronp30BaTh BONIPOCH! KaK UCCIIEI0BATENbCKUI MHCTPYMEHT HIO3HAHUS,

VIIZA.9 dopMmynaupoBath BONPOCH], (UKCHUPYIOIIME HTPOTHBOpEYHE, MpoOJIeMy, YCTaHABIMBATh UCKOMOE M JIaHHOE, (POPMUPOBATH
THIIOTE3Y, apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHUE;

VIIJA.10 mpoBOOWTH CAMOCTOSATENBHO CIDIAHWPOBAHHBINH OKCIHEPHUMEHT, WCCIEAOBAaHHE II0 YCTAHOBICHHIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00BEKTA, SIBICHHS, IPOIIECCA, BBIIBICHHIO 3aBUCHMOCTEN MEXIy OOBEKTaMH, SIBICHUSMH, IPOLIECCAMH;

VIIJ.11 camocTosTensHO (GOpMyIHpoBaTh OOOOIIEHNS M BHIBOABI MO pe3yJbTaTaM IPOBEAEHHOTO HAOIIONCHHS, MCCICOBAaHUS,
OILIEHMBATh JOCTOBEPHOCTH MOJYIEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ICHNT;

VII/I.12 mporaHo3upoBaTh BOZMOXKHOE Pa3BUTHE MPOIIECCA, @ TAK)KE BBIIBUTATh NPEATIOTI0KEHHS O €0 Pa3BUTHH B HOBBIX yCIOBHSX.

padora ¢ mnHpopMaNHMeii:

VIIJ1.13 BeIsABIATH AeUIUTE HHGOPMAIIMHU, TAHHBIX, HEOOXOIMMBIX JIJIsl OTBETa Ha BOTPOC U VIS PEUICHUS 3a1a4H;

VIIJI.14 BbIOMpaTh WHPOPMALUIO U3 MCTOYHHUKOB PAa3IMYHBIX THIIOB, aHAJIM3HPOBATh, CUCTEMATH3MPOBATh W HHTCPIPETHPOBATH
HH(POPMALIUIO PA3TMYHBIX BUJOB U OPM MPECTABICHUS;

VYIIJI.15 cTpykTypupoBaTh HHPOPMAIIUIO, IPESACTABIATE € B pa3IMYHBIX (hopMax, HIUTIOCTPUPOBATh IPadUUCCKH;

VIIJI.16 oneHrBaTh HaAEKHOCTH HHGOPMAITHH TI0 CAMOCTOSTEITHHO CPOPMYIUPOBAHHBEIM KPUTEPHUIM.

OgiajieHne yHUBEPCAJIbHBIMHA KOMMYHHKATHBHBIMU 1eHCTBHAMHA

oluieHue:

YK/.1 BocupuHIMaTh B (HOPMYIHPOBATE CYXKICHHS B COOTBETCTBHH C YCIOBHSAMH U IETSAMH OOIICHHUS, SCHO, TOYHO, TPaMOTHO
BEIpA)KaTh CBOIO TOYKY 3PEHUS B YCTHHIX W IMICEMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOAY pEIICHHUs 3aJadi, KOMMCHTHPOBATh
IIOJIyYEHHBIN PEe3yJIbTaT;

YK/I.2 B x071¢ 00CY>KICHHUS 3aaBaTh BOIIPOCHI T10 CYIIECTBY 00CYXIaeMO TeMbI, IPOOJIEMBI, pelacMoil 3a/1auu, BRICKa3bIBATh HJICH,
HaOCJICHHBIC Ha IOUCK PCHICHUSA, COIMOCTABJIATH CBOU CYXKIACHUA C CYXIACHUAMHU APYrux Y4YaCTHHUKOB JguUajiora, O6Hapy)KI/IBaTI)
pa3iudre U CXOJCTBO MO3UIIHMA, B KOPPEKTHOU (hopMe POPMYITUPOBATh PA3HOIIACHS, CBOU BO3PAKCHHUS,

YK/I.3 mpeactaBisTh pe3yibTaThl PEIICHHs 3a7adud, YKCICPUMEHTA, UCCICIOBAHMS, MPOCKTA, CAMOCTOATEIBHO BRIOMpATh (hopMmat
BBICTYIUICHHS C YIETOM 3ajad MPE3CHTAINHN U OCOOCHHOCTEH ayAUTOPHUH.

COBMeCTHAf J1esITeJbHOCTh:

VKJ/I.4 moHMMaTh M HCIOJIB30BAaTh INPEUMYINECTBa KOMAaHIHOM W HHIWBHAYaNbHOW pabOTHI NMpHM pemeHHH YYeOHBIX 3ajad,
NPUHAMATh LEeNb COBMECTHOH [ESATENbHOCTH, IUIAHMPOBATh OPTaHHW3ALMI0O COBMECTHOW pabOTHI, paclpenersTe BUABI padorT,
JIOTOBapUBAaThCSI, 00CYKAaTh MPOLECC M Pe3yJIbTAaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOEH;

YKJI.5 yuactBoBaTh B IrpynnoBbix (opmax pabotsl (00CykaeHus, 0OMEH MHEHHI, «MO3TOBBIE IUITYPMbI» U WHBIE), BHIIOJIHITH CBOO
4acTh pabOTHl M KOOPAMHUPOBATH CBOM ACWUCTBHUS C APYTUMH WIEHAMHM KOMAaHIBI, OICHMBATh KaueCTBO CBOET0O BKJIaga B OOIIM
MPOJYKT 110 KPUTEPHUSIM, CHOPMYIIHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

OBiaieHNe YHHBeEPCAJLHBIMHU PeryJsITHBHBIMU J1eHCTBUSIMU

CaMOOPTraHU3AINS:

VYPJ/I.1 cocTaBnsTh IJIaH, AITOPUTM PEIICHHMS 3aadH, BEIONPATh CIIOCO0 pemIeHns ¢ yUE€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BApUAHTHI PEIICHNH ¢ y4€TOM HOBOI nHH(pOpManny.

CaAMOKOHTPOJIb:
YP,HZ BJIaACTh HaBBIKAMH MO3HABaTSILHOU pC(I)HeKCI/II/I KaK OCO3HaHHUA COBCPHIACMbIX HeﬁCTBHﬁ 1 MBICJIMTCIIBHBIX MPOLCCCOB, UX

Pe3yIbTATOB, BIAIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISA IIPOIIecca U Pe3yiibTaTa PelIeHHs MaTeMaTHIeCKON 3a1a4H;

YPJ1.3 npeaBuaeTs TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh NPH PEIIEHUH 3a/1a4H, BHOCUTh KOPPEKTHUBEI B AEATEIIEHOCTh HA OCHOBE
HOBBIX OOCTOSITENILCTB, JAHHBIX, HallIEHHBIX ONINOOK, BBISIBICHHBIX TPYAHOCTEH;

YPJ1.4 oueHHBaTh COOTBETCTBHE PE3YNIbTaTa IIEIH U YCIOBHUSIM, OOBACHATh MPUIHHBI JOCTIDKEHHS WIN HEIOCTIDKECHHUS PE3yNIbTaToB
JIeSITENIbHOCTH, HAaXOJUTh OIIUOKY, AaBaTh OLUEHKY MPUOOPETEHHOMY OIIBITY.

IIpeameTHbIe pe3yabTaThl

I1.1 onepupoBaTh NOHATUSMU: HATypalbHOE, LIEJI0E YHCIIO, UCIIOJIb30BATh MPU3HAKU JIETUMOCTH LEJIbIX YUCEIl, Pa3jioKEeHHEe YUCia Ha
MIPOCThIE MHOXKUTENH JIsl pELICHUS 3a]1a4;

[1.2 BHINONHATH TPUONMKEHHBIC BBIYUCICHHS, HWCIONB3Yys IpaBHiIa OKPYIIICHHS, IeJiaTh NPUKUAKY U OICHKY pe3yJbTara
BBIYUCIICHUH;

I1.3 BBEITONMHATE apuGMETHUSCKUE OTICPAIIMH C PAIIHOHATHLHBIMH U JICHCTBUTEIBHBIMH YHCIIAMHU;

I1.4 onepupoBaTh MOHATUSAMU: PAIMOHAIHLHOE U JEHCTBUTEIHLHOE YHCIIO0, OOBIKHOBEHHASI M JECSITHYHAS IPOOb, MPOILIEHTHI, CTETICHb C
[eNbIM TOKa3zaTejeM, CTaHgapTHas Qopma 3amucu JEWCTBUTEIHHOTO YHCHIA, KOPEHb HATYpalbHOW CTENEeHHW, HCIOJIh30BaTh
MOAXOJIAIYI0 (POpPMY 3aNmrcH ASHCTBUTEIBHBIX YUCEIN JUIS PEIICHUS MPAKTHUECKHUX 3a7a4 U TPEACTABICHUS JaHHBIX;

I1.5 omepupoBaTh MOHITHEM: CTENEHb C PAllMOHAILHBIM TIOKa3aTeNIeM; ONEPUPOBATh MOHATUSAMU: JlorapudmM dmcia, AeCATUIHBIE U
HaTypaJbHbIEC JOTapU(MEI;



I1.6 onepupoBaTh MOHATHAMH: CHHYC, KOCHHYC M TAHI'€HC IPOM3BOJIBHOTO YIJIA, UCIIOJIB30BAThH 3aIMCh NMPOM3BOJIIBHOTO YyIila 4epe3
oOpaTHbBIE TPUTOHOMETPUIECKUE QYHKIINH;

I1.7 omepmpoBaTh NOHATHSAMHU: TOXICCTBO, YPAaBHEHHE, HEPAaBEHCTBO, IIE€J0€, pPALMOHAIBHOE, WPPALMOHAIBHOE YpaBHEHHE,
HEPaBEHCTBO, TPUTOHOMETPHUYECKOE YPABHECHUE;

I1.8 BBIIOMHATE IPeOOpa30BaHNs TPUTOHOMETPUIECKUX BBIPAXKECHHUH U PEIIaTh TPUTOHOMETPUIECKUE YPABHEHHS; HAXOIUTh PEIICHHS
MIPOCTEUIINX TPUTOHOMETPUIECKUX HEPABEHCTB;

I1.9 BBIMONHATH NpeoOpa3oBaHMs WEJBIX, PAlMOHAJIBHBIX W WPPAIMOHAIBHBIX BBIPAXKEHWIH M pEIIaTh OCHOBHBIC THIIB LEJIBIX,
palMOHATIBHBIX U UPPAILIOHANIBHBIX YPAaBHEHUH U HEPABEHCTB;

I1.10 mpuMeHSTH ypaBHEHUS M HEpaBEHCTBA IS pELICHHMs MaTeMaTH4ecKHX 3aJad U 3ajJad U3 pa3iIM4HbIX o0sacTed HayKu U
peanbHOM KU3HU;

I1.11 npuMeHATH CBOWCTBA CTENEHH IS NPeoOpa3oBaHUS BHIPAKEHWI, ONEPUPOBATh MOHATHSIMU: IOKa3aTeJIbHOE YpaBHEHUE W
HEPaBEHCTBO, PEIIATh OCHOBHBIC THITBI TOKA3aTEIbHBIX YPABHEHUH 1 HEPABEHCTB;

I1.12 BBIMONMHATE TPE0OPa30BAHMUS BBIPAKEHHUH, COAEPXKAIINX JIOTapH(MBI, OIEPUPOBATH MOHATHAMHU: JIOTapU(PMUIECKOE ypaBHEHHE
1 HEPaBEHCTBO, PENIATh OCHOBHBIC TUIIBI JIOTApH(YMUUECKUX YPABHEHUN W HEPABEHCTB;

[1.13 onepupoBaTh NOHATUSMU: CUCTEMA JIMHEMHBIX YPAaBHEHUU U €€ pelleHUe, UCIOIb30BaTh CUCTEMY JMHEMHBIX YpaBHEHHUH AJs
pELICHUS IPAaKTHYECKUX 337ad;

I1.14 HaxoAnTH perIeHus NIPOCTEHUIINX CUCTEM M COBOKYITHOCTEH PallMOHAIBHBIX yPaBHEHUH M HEPABEHCTB;

I1.15 MonenupoBaTh peajbHbIE CHTYal[Md Ha SI3BbIKE aireOpbl, COCTABIISITH BBIPAKCHMS, YPAaBHEHUS, HEPAaBEHCTBA M CHUCTEMBI 110
YCJIOBHIO 33/1a4H, HCCIIEIOBATH TOCTPOCHHBIE MOJIENH C UCIIOJIb30BAHHEM allapara aiareopsl;

I1.16 onepupoBaTh MOHATHAMU: (YHKIHS, CHOCOOBI 33aHu (QYHKIHH, 00JacTh ONpEeAeeHUs] 1 MHOXKECTBO 3HAYCHUH (YHKIMH,
rpaduk (GyHKIMH, B3aUMHO 00paTHbIC (GYHKINH;

I1.17 onepupoBaTh MOHATUSIMU: YETHOCTh U HEUYETHOCTh (QYHKINH, HYIH QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TIEPHOIMYECKast
(GYHKIMSA, TPOMEXYTKH MOHOTOHHOCTH (DYHKITHH, TOUYKH SKCTpeMyMa (YHKIMH, HAanOoJIbIIee 1 HAUMEHbIIee 3HaYeHUs (QyHKINN Ha
MIPOMEXKYTKE, HCIIOJIb30BATh UX AJISI NCCIEOBAaHNS (QYHKIINH, 3aJaHHOH IrpauKoM;

I1.18 ucnonp3oBate rpaduku HYHKIHN IS peIIeHIUs YPaBHESHHNA, CHCTEMBI JITHSHHBIX YpaBHEHUH;

I1.19 cTpouTth 1 YUTATH TPAPUKH THHEHHON QYHKIINH, KBaJpaTHIYHON (PYHKINH, CTETICHHOW (DYHKIIUH C IETBIM TTOKa3aTeIeM;

I1.20 onepupoBaTh HOHATHSAMHU: TPpadUKH MOKA3aTEINbHOHN, JTOrapu(PMUIECKOH U TPUTOHOMETPHIECKUX () yHKIUH, H300paXkaTh NX Ha
KOOPJMHATHON TJIOCKOCTH M NCIIOJIB30BATh IS PEIICHUS] YPaBHEHUH 1 HEPaBEHCTB;

I1.21 ucnone3oBars rpadukn QyHKIMHA UIS MCCIIENOBAaHMS TPOLECCOB M 3aBHCUMOCTEH IPH PEIICHWH 33ja4 U3 APYTUX Y4eOHBIX
MPEJMETOB U pealibHOM )KU3HU, BBIpaXKaTh (YOPMYJIaMU 3aBUCHMOCTH MEKIy BEINYNHAMU,

I1.22 onepupoBaTh NOHATUSIMHU: TIOCIIEI0BATEIBHOCTD, apU(PMETHYECKas! U TeOMETPHYECKas IIPOrPECCHH;

I1.23 omepupoBaTh MOHATHUAMH: OCCKOHEYHO YOBIBAIOIIAs TI'€OMETPHYCCKAasl MPOrpeccHs, cCyMMmMa OCCKOHEYHO YOBIBAIOIICH
TreOMETPHUUECKON IPOrpeccuy; 3a1aBaTh MOCIEI0BATEIbHOCTH PA3IMUHBIMU CIIOCOOAMU;

I1.24 ucrionp30BaTh CBOMCTBA MTOCIEAOBATEIFHOCTEH M IIPOTPECCHI AT PELICHHS PEATbHBIX 3a/1a4 IPHKIIAJHOTO XapaKkTepa,;

I1.25 omepupoBaTh MOHATHSAMHU: HENpEepbIBHAs (yHKOHWS, NMPOU3BOAHAS (PYHKIHH, HUCIOJIB30BATh T€OMETPUYECKUN M (PU3NIECKUH
CMBICIT TPOM3BOAHOMN JUTS PEIIeHHS 3a/1a4;

I1.26 HaxoANTH MPONU3BOIHBIE INEMEHTAPHBIX (PYHKINH, BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (QYHKIINH;

I1.27 wmcmonp30BaTh MPOW3BOAHYIO AL MCCIAENOBAaHMA (PYHKIMM Ha MOHOTOHHOCTh M OKCTPEMYMBI, TPHMEHSATH PE3YJIbTAaThI
HCCIIEJOBAHMS K IOCTPOCHHIO IPa(UKOB;

I1.28 ncnoap30BaTh MPOU3BOAHYIO TSI HAXO0XKICHHS HAMUTYUIIIET0 PELICHUS B IPUKIATHBIX, B TOM YHCIIE COIIMAIbHO-I)KOHOMHYECKHUX,
3aja4ax;

I1.29 onepupoBaTh NOHATUSMH: TIEPBOOOpa3HAst M MHTETPaJl, IOHUMATh T€OMETPHYECKUN U (PU3NUECKHUI CMBICI UHTErpaa;

I1.30 HaxoauTh NEpBOOOPA3HBIE INEMEHTAPHBIX (PYHKIMH, BEIYUCIATH HHTErpai rno ¢popmyie HeroTona-JleiOHua;

I1.31 pewarb mnNpuKIagHble 3aa4d, B TOM 4YHCJIE COLHMAIbHO-DKOHOMHYECKOTO M (M3MYECKOTO XapakTepa, CpeICTBaMU
MaTeMaTHYECKOTO aHAJIN3a.

I1.32 onepupoBaTh MOHATHAMHU: MHOXKECTBO, ONEPALMK HaJl MHOKECTBAMH; HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar Juis
OTIMCAHUsI PeATbHBIX IIPOLIECCOB U SIBJICHUH, TIPH PEIICHUH 33/1a9 U3 JPYrHX Y4eOHBIX IPEJMETOB;

I1.33 onepupoBaTh MOHATUSAMHU: ONPE/ICIICHHIE, TEOPEMA, CIIECTBHE, JOKA3aTEIbCTBO;

I1.34 onepupoBaTh MOHATHUAMHU: TOUKA, IPSAMasi, INIOCKOCTH;

I1.35 npuMeHsTh aKCHOMBI CTEPEOMETPHH H CIICACTBHS M3 HUX IPH PEIICHUN TeOMETPUIECKUX 3a/1a4;

I1.36 onepupoBaTh MOHATUSAMHU: TAPAIUICIBHOCTS ¥ NEPIIEHANKYIISIPHOCTD IPSIMBIX M INIOCKOCTEH;

I1.37 xnaccupuumpoBath B3aMMHOE PACIIONIOKEHUE MTPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

I1.38 omepupoBaTh NHOHATHAMHU: [ABYTPAHHBIM YTroJ, TpaHW MABYTPAHHOTO YyrIia, pedpo MABYIpaHHOTO YIjla, JMHEHHBIH yrou
JIByTPAaHHOTO yIJIa, TpagycHast Mepa ABYTPaHHOTO YTJa;

I1.39 omepupoBaTh MOHATUAMHU: MHOTOTPAHHUK, BBITYKJIBIH U HEBBIMYKIIBI MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TIPABUIBHBINA
MHOTOTPaHHHK;

I1.40 pacnio3HaBaTh OCHOBHBIE BHIbI MHOTOTPaHHHUKOB (TIMpaMuJia, IPU3Ma, MPSIMOYTOJILHBIN Mapajuienenunes, Kyo0);

[1.41 xnaccuduurpoBaTh MHOTOTPAaHHHUKH, BBIOMpas OCHOBAHUS JUIS KJIaCCU(HUKALUK (BBITYKIIbIE ¥ HEBBITYKJIbIE MHOTOIPaHHUKH,
IIPAaBUIbHBIE MHOTOIPAHHUKH, IPSMBbIE U HAKJIOHHBIE IPU3MBI, TapaJuIeIeUIe bl);

[1.42 omepupoBaTh MOHATHSAMH: CEKyIIas IUIOCKOCTh, CEUYCHWE MHOTOTPAHHHUKOB; OOBSCHATH HPUHLMUIIEI ITOCTPOCHUS CEYEHHH,
UCTIONB3Ysl METOJ CJIEJIOB; CTPOWTh CEYEHWS MHOTOTPAHHHMKOB METOIOM CIIEJIOB, BBHINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3
PHCYHKOB IIPOCTBIX 00BEMHBIX (QUTYp: BHJI CBEPXY, COOKY, CHU3Y;

[1.43 pemarp 3amaun Ha HAXO0XJEHHE TI'E€OMETPUYECKHX BEIWYMH IO o0pasnaM WIH alropuTMaM, HPUMEHSS HW3BECTHHIC
AQHATUTHYECKUE METOBI TIPH PEIICHUH CTAaHIAPTHBIX MaTeMAaTHIECKHX 3a/1a4 Ha BRIYHCICHNE PACCTOSHUNA MEXIY ABYMS TOUKAMH, OT
TOYKH JI0 TIPSIMOH, OT TOYKH JI0 IIOCKOCTH, MEXK/Ty CKPEINBAIOIIUMHUCS PSIMBIMH;

[1.44 pemarp 3amaun Ha HAXO0XJEHHE TI'E€OMETPUYECKHX BEIMYMH IO o0pasnaM WIH alropuTMaM, HPUMEHSS HW3BECTHHIC
AQHAJINTHYECKUE METOZBI IPU PEIICHHH CTAaHAAPTHBIX MATEMaTHYECKUX 3a7ad Ha BBIUYMCIEHHE YTIIOB MEXIY CKPEUIUBAOIIUMUCS
MIPSIMBIMH, MEXKAY MPSIMOH U TNIOCKOCTBIO, MEXKTy INIOCKOCTSIMH, ABYTPAaHHbIX YIJIOB,;



I1.45 BBIYUCIATH OOBEMBI W IIIOMIAJAN TIOBEPXHOCTEH MHOTOTPAHHWKOB (TpHU3Ma, MHpaMHUia) ¢ MpUMEeHEeHUEM (HOPMYII, BBIYUCIATH
COOTHOUICHHS MEKy TUIOLIAsIMH TIOBEPXHOCTEH, 00bEMaMH 1TOI0OHBIX MHOTOIPAHHUKOB;

I1.46 omepupoBaTh NMOHATHSAMH: CHUMMETPUS B HPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh CHMMETPHH, LEHTP, OCh M INIOCKOCTh
CHMMETpHH (DHUTYPHI;

I1.47 mpuMeHsTH TreoMeTpriecKue (akThl ISl PEHICHUs] CTEPEOMETPUYECKHX 3a7ad, IPEINoNaraliinX HECKOJIbKO IIaroB peIeHus,
€CIIM yCJIOBHSI IPUMEHEHUS 3aJIaHbl B SIBHOH (hopMme;

I1.48 onepupoBaTh NOHATHUAMU: HUIMHAPHYECKas IIOBEPXHOCTh, 00pa3yIoIue MIHHAPUYECKON TOBEPXHOCTH, IMIIMHIIP, KOHMYECKast
MIOBEPXHOCTh, 00pa3yolire KOHUIECKOH OBEPXHOCTH, KOHYC, ChepryecKasi IOBEPXHOCT;

[1.49 pacnosnaBate Tena BpamieHus (LIWIMHAP, KOHYC, cdepa M IIap); OOBACHATH CIIOCOOBI MOJNYYEHUS TEJ BpAICHUS;
KjaccuUIMpoBaTh B3aMMHOE pPACHOJIOKEHHE c(epbl M IUIOCKOCTH; ONEPHPOBATh IMOHATHSIMHU: LIAPOBOH CETMEHT, OCHOBAHHE
CerMeHTa, BBICOTA CETMEHTA, IIIapOBOI CIION, OCHOBaHME IIaAPOBOTO €05, BEICOTA IIAPOBOT'0 CJIOA, IIAPOBOH CEKTOD;

I1.50 BeramcIATE 00BEMBI U IUTOMIAAN TOBEPXHOCTEH TEN BPAIIEHHS, TEOMETPUIECKUX TENI C IPIMEHEHHEM (OpMyIT;

I1.51 omepupoBaTh MOHATHSAMH: MHOTOTPAaHHHK, BIIMCAHHBIA B cdepy W OINHCAHHBIA OKOJO cdephl, cdepa, BIHCAHHAS B
MHOTOTPaHHUK HJIH TEJIO BPAIlCHHUS;

I1.52 BBIYMCIIATH COOTHOIICHHUS MEX Y TUIOLIASIMU TIOBEPXHOCTEH 1 00bEMaMH MOTOOHBIX TET;

I1.53 m306paxkats n3ydaeMble GUTYPHI OT PyKH U ¢ IPIMEHEHUEM TIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

[1.54 BbIMONHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (HUryp: BHA CBEPXY, COOKY, CHU3Y, CTPOHMTH
Ce4eHUs Tel BpallleHHUS;

I1.55 wu3Bnekath, WHTEPIPETHPOBATH M MNPeOOpPa3OBHIBATH HMH(POPMAIMIO O TPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Hrypax,
MIPEJCTAaBICHHYIO Ha YepTeXkKaxX U PUCYHKaX;

I1.56 onepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE;

I1.57 BBINONHATH AEHCTBUS CIOXKEHHS BEKTOPOB, BBHIYUTAHHS BEKTOPOB M YMHOXKCHHS BEKTOpPAa Ha YUCIO, OOBICHATH, KaKHMMHU
CBOHCTBaMM OHH 00J1aaI0T; IPUMEHATH IPABIIIO MTapaUICIICIHIEe/Ia;

I1.58 onepupoBaTh MOHATHAMH: AEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB,
KOODPJHMHATHI BEKTOPA, YTOJ MEXIY BEKTOPaMH, CKaJIIPHOE MPOM3BECHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMITAHAPHBIE BEKTOPEI;
I1.59 HaxoanTh CyMMy BEKTOpOB M TPOHU3BEICHHE BEKTOpa Ha YHCJIO, YroJd MEXIY BEKTOpaMH, CKaIsIpPHOE IPOW3BE/ICHHE,
packiagpIBaTh BEKTOP 1O JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

I1.60 3amaBaTh TIOCKOCTH ypaBHEHHEM B JEKapTOBOM CHCTEME KOODAMHAT; NMPHMEHSTH TeoMeTpHdeckue (DakThl Ui peIICHHs
CTEPEOMETPUUECKHX 3aJIay, IPEAINOIaraloIinX HECKOJIBKO IaroB PEeLIeH s, €I YCIIOBHS IPUMEHEHUs 331aHbl B SBHOU (opMe;

I1.61 pemaTs mpocTelye reoMeTpudeckre 3aauil Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a;

I1.62 pemarp 3amaui Ha AOKA3aTENbLCTBO MAaTEMAaTHYECKUX OTHOLICHUH M HAX0XKJCHUE T€OMETPHUUECKUX BEJMUUH 10 00pa3lam I
aNropuTMamM, IPUMEHSS U3BECTHBIE METO/IBI ITPH PELICHUH CTaHAAPTHBIX MaTEMaTHYECKUX 3a/1a4;

I1.63 mpuMeHATH TpoOCTEHIIME MPOrpaMMHBIE CpPEACTBA M 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIC CHCTEMbl IIPU  pEIICHUH
CTEPEOMETPHUECKHX 3371a;

I1.64 mprBOAUTE MPUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIEC U KHU3HHU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPHHU
B FICKYCCTBE;

I1.65 mpuMeHATh NONyYCHHBIC 3HAHMSA Ha MPAKTHKE: aHAJIM3MPOBAaTh pEalbHbIC CUTYallMM W NPUMEHSTH HM3yYCHHBIC MOHATHS B
Iporecce IOWCKAa PEIICHHsS MaTeMaTH4ecKd C(OpMyIHpOBaHHON NpPOOJIEMbI, MOJCIHPOBATh pealbHbIE CHUTyallMH Ha S3bIKE
TeOMETPHH, UCCIIEA0BATH IOCTPOSHHBIE MOJEIHN C HCIOIB30BAHUEM IT'€OMETPHUUECKHX MOHATHI U TEOpEM, alliapara ajareopsl, penarh
MIPAaKTUYECKHE 3a4a4H, CBA3aHHBIC C HAXOXKACHUEM IeOMETPHIECKUX BEITHYHH,

I1.66 yuTaTh U CTPOUTH TAOIHUIIBI U TUATPAMMBI;

[1.67 omnepupoBaTh NOHATUSMH: CpelHee apuUdMeTHYecKoe, MeIuaHa, HauOoJblliee, HaUMEHbIEe 3HAYCHHE, pa3Max MacCcHBa
YHCIIOBBIX TaHHBIX;

I1.68 omepupoBaTh NOHITUSMH: CIyYaWHBIA DKCIIEPUMEHT (OIBIT) M CIIydaiHOE COOBITHE, dJIeMEHTapHOe COOBITHE (dIIEMEHTApPHBIN
HCXOJ) CIy4YalHOTO OIBITA, HAXOAWTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMM CIIy4allHBIMH COOBITHSIMH, HAaXOIUTh WU
CPaBHHMBATb BEPOSITHOCTH COOBITHH B M3YUYEHHBIX CIy4aifHBIX SKCIIEPUMEHTaX;

I1.69 HaxoauTh M PopMyIHPOBATH COOBITHS: IIEpeceueHre U O0bEIMHEHNE JTaHHBIX COOBITHI, COOBITHE, POTHBOMOIOKHOE TAHHOMY
COOBITHIO, MTOJI30BATHCS TUarpaMMaMu Disiepa 1 GOpMYJIIOH CIIOKEHHUS BEPOSTHOCTEH NP PELICHUH 33/1a4;

I1.70 omepupoBaTh HOHSTHSIMH: YCJIOBHAasi BEPOSITHOCTb, HE3aBUCHMBIE COOBITHS, HAaXOAWTh BEPOATHOCTH C IOMOINBIO INPaBMIIA
YMHOJKEHHUSI, C TIOMOIIBIO JIEPEBA CITyYaifHOTO OIIBITa;

I1.71 npumeHsTh KOMOMHATOPHOE TPABMIIO YMHOKEHHUS TIPH PELISHUH 33/1a4; ONEpUPOBAThH IMOHATHAMU: MCIBITAHUE, HE3aBUCHMBIC
UCIIBITAHMSI, CEPUS UCTIBITAHUM, YCIIeX M HeyJllaua, HaXOAUTh BEPOSITHOCTH COOBITUI B CEpUU HE3aBHCUMBIX MCIBITAHHN 10 IEPBOTO
ycrexa, HaXOJUTh BEPOSITHOCTH COOBITHI B CEpHUH HCIIBITAHUN bepHymnu;

I1.72 onepupoBaTh NOHATUSIMU: ClTydaiiHasi BEIMUMHA, paclpe/ieieHHe BEPOsSTHOCTEH, TMarpaMma pacipeieIeHus .

I1.73 cpaBHMBaTh BEpOSTHOCTH 3HAYCHHI CIIy4alfHOI BEIMYMHBI 110 PACHPEIEIICHHUIO HIIH C IIOMOIIBIO JHarpaMm;

I1.74 omepupoBaTh HMOHATHEM MAaTEMaTHYECKOTO OXHIAHWS, IPUBOJUTH MPUMEPHI, KaK MPUMEHICTCS MAaTEMAaTHIECKOe OXHIaHHe
Cly4allHOM BEIMYMHBl HAaXOJUTh MAaTE€MaTHYECKOe OXXKHUJAHHE MO JAaHHOMY pacHpeieleHUIO; HUMETh MPEICTAaBICHHE O 3aKOHE
OOJIBIINX YHCET; UMETh MIPEACTABICHNE O HOPMAILHOM pacIpeeIeH .

OcBoenne cojepkanns ydeOHOro npeamera MaTemaTuKa obecreunBaeT (OPMHUPOBAHME W Pa3BUTHE TPEIMETHBIX
Pe3yNbTaTOB B KOHTEKCTE MPEEMCTBEHHOCTH (POPMHUPOBaHUS OOIIMX KOMITETEHINH o cnernuanbHocTsIM 44.02.01. JlomkonapHOE
obpazoBanue, 44.02.02 «[IpenogaBaHue B HAYAIBHBIX KIIACCAX.

IInanupyemsbie pe3yiabTaThl OCBOCHUS TUCIUILIUHBI

Kon 1 HanmeHnoBaHue POPMHUPYEMBIX KOMITETEHITUI JIMYIHOCTHEIE MerTanpeaMeTHbie TIpeaMeTHbIe
pe3ybTaThl pe3ybTaThl pe3yabTaThl




OK 01. Bribupats criocoOsl perieHus 3a1a4 npoheccnoHaIbHOM JITB.1-JITB.5 YIIA.7, VIIA.14, 1.1
JeATEILHOCTH IPUMEHHTEIBHO K PA3IMUHBIM KOHTEKCTaM VIIZAL15, YPA1 1_1;[;17
OK 02. Vcnonp30BaTh COBpEMEHHbIE CPEACTBA MOUCKA, aHATU3a JIII.1, JITHB.2 VIIA.10, YII.13, I1.2
M uHTepmperauud  uHpopmManmu, ¥  WHQOPMANMOHHBIC YIIZ.14, YII]I.16, 11.6
TEXHOJIOTMHM JUIs  BBIIOJIHEHMS 3agad  NpodeccCHOHATbHON YPI1 gig
JIeITeIbHOCTH .63
OK 03. [TIlnanumpoBath u peanu3oBbiBaTh cobctBennoe | JII'B.2, JITIB.2, YIIA.11, YIIJO.12, 1.2
npodeccronanbHOE u JIMYHOCTHOE pasBuTHE, JIIL.3 YPA.1 114
NpeIIPHHUMATENBCKYI0 EeATeBHOCTE B  NPOQecCHOHaTIbHOM I1.10
cdepe, HCIOIB30BATH 3HAHHS MO (PUHAHCOBOW TPAaMOTHOCTH B géi’
Pa3NYHBIX )KU3HEHHBIX CUTYaIUsIX 1165
OK 04. DddextuBHO B3aUMOJCHCTBOBaTh H paboOTaTh B JII'B2, JITB.1, VKA. 1-YKI.5 I1.31
KOJUICKTHBE M KOMaH e JITB.5 11.63

I1.64

I1.65
OK 05. OcymiecTBIsATh YCTHYIO U HHCEMEHHYIO0 KOMMYHHKAITHIO JII'B.1, JI'B.3, VIIA.2, YVKII.1, I1.31
Ha TrocylapcTBeHHOM s3bike Poccuiickoit ®denepanuu ¢ yuyeToM JITB.1 YKA.2, YKII.3 11.64
0COOEHHOCTEW COIMAILHOTO U KYJIBTYPHOTO KOHTEKCTa 11.66
OK 06. IIposBiare TrpaxkIaHCKO-ATPHOTHUECKy0 mosmmuio, | JII'B.1, JII'B.2, VIIJ.4, YIIA.9, I1.10
JIEMOHCTPHpPOBATh ~ OCO3HAHHOEe  ToBemeHme Ha  ochose | JII'B.3,JIIB.1, YIIA.14 11.66
TPaIULIUOHHBIX OOLICYEIOBEYECKUX IEHHOCTEH, B TOM 4YHUCIE C JUIB.2, JITHB. 1,

JIAHB.2, JIL1.2

YYETOM T'apMOHH3AIMU MEKHAIHOHAIBHBIX M MEXPEIUTHO3HBIX
OTHOIICHWH, NPUMEHSITh CTaHIAPTHl AHTHKOPPYILUOHHOTO
MOBE/ICHUS
OK 07. CopelicTBOBaTh COXpAaHEHHIO OKpYXKaOLIeH cpensl, JI3B.1-JI9B.5 VIIA.4, VIIA.7 I1.10
pecypcocOepeskeHHIo, TMPUMEHATh 3HAHMS 00 H3MEHEHUH IL15
KJIAMaTa, MPUHLIUIEI OSPEeXIMBOTO MPOU3BOACTBA, IP(HEKTHBHO 11.24
JeHCTBOBATh B YPE3BBIYAIHBIX CHTYaLUIX géz

1.4. Koiu4ecTBO 4acOB HA OCBOEHHME POrpaMMbl Y4eOHOI0 mpeaMeTa:
O0111ee KOMYESCTBO YacoB yUeOHOM Harpy3ku ooy4atomierocs - 180 vacos

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEAMETA

2.1. O0beM yuyeOHOro npeaMera U BUAbI YueOHO#l padoThl

Bun yueOHoii padoThI

Obvem uacos

O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOM JMCIUILIMHBI, B T.4. 180
00s3aTeNbHAS AyIUTOPHAS HATPY3KA, B T.4 156
J1a00pATOPHBIC U MPAKTUUCCKUE 0
MPOMEKYTOYHAS aTTECTAIs, B T.U.
9K3aMEHBI 8
KOHCyJIbTalmu (B pamkax [1A) 4
caMoCTosITeNbHas paboTa (B pamkax [TA) 12
WTorosas arrecranus — 9K3amen BO 2 ceMecTpe
2.2. TemaTH4eCKHii NJIaH U co/lepKaHUe yueOHOro npeamera MaTemaruka
OO0BEM 4acoB, B T.4. Konsl
ITpod JUYHOCTHBIX,
Eccu METAIPEIMETHBIX
HanmenoBanmue ConepxaHue yaeOHOTO MaTepHuaia, JabopaTopHbIe U JIab. n HaJ(;iH(())- - ell)ufemmx ’
Pa3aenoB U TeM MpaKkTHYecKre paboThl Jlekuuu | MOpakKT. P
sanstug | OPHEH pe3yJbTaToB,
THpOBaH | (HOpPMHUPOBAHHIO
HOE CO KOTOPBIX




JieprKa CIIOCOOCTBYET
HHE 3JIEMEHT
IpOrpaMMBbl
Pasznen 1. Anre6pa u Hayajla MATEMATHYECKOT0 aHAJIH3A
HarypasbHbie 1 1esbie uncna. [Ipu3Haku 1e1uMOCTi OK 01, OK 02,
LETIBIX YUCETL. OK 03
Pammonansusie qHCia. OOBIKHOBEHHBIE u HJTIB : 11' JJ%T]Z‘E’
JIECSITUYHBIE  Jpo0wH, MIPOIICHTHI, OecKoHEeUHBIE VII III_II -YI]I_III 16
MepHoInYecKre Ipodu. ApudmMeTHdeckue orepanuu c VPJI.1-VP/.4
palMoOHaIbHBIMU YHCJIAMH, MPEe0Opa30BaHUs YHCIOBBIX .1
BeIpaXeHUH. IIprMeHeHue npobel M IPOLEHTOB JUIs I1.2
peleHus MpUKIaJHBIX 3a7ad U3 Pa3IUYHBIX OTpacieil IL.3
3HaHUM U peanbHOM »xku3HU. IIpocTele U ClIOXKHBIE 114
MPOLIECHTHI. IIponentHsle BBIUUCIICHUS B gg
po¢eCcCHOHANBHBIX 3a1a9ax ’
CreneHp ¢ panHoOHAJIBHBEIM TOKaszarereM. CBoiicTBa
CTEIICHU.
JlericTBUTENbHBIC qHcIIa. ParnnonansabIE u
HppanroHajIbHEIC Yucia. ApHPMETHIECKHE OTNEPaIlii C
JIECTBUTENIbHBIMU YUCIIAMU. [TpubamxEnHble
Tema 1.1 Hncxa BBIUUCIICHUS], TIPaBIJIa OKPYIJICHUS, IPUKUAKA U OICHKA 30
U BBIYUCJIEHUSA > o >
pe3yibTaTa BIYMCICHUH.
CreneHp ¢ neibIM Toka3ateneMm. CraHpapTHas
(dhopmMa 3anucu JeHCTBUTEIBHOTO Yrcia. Mcnoap3oBanue
HNOAXOASIIEeH (OPMBI 3alMCH JEHCTBUTENBHBIX YHCEI
JUIL pElICHHUs ITPAaKTUYECKHX 3afad M IPEICTABICHUS
JAHHBIX.
Apudmernueckuii KOpeHb HATYpaIbHOW CTCICHU.
JeiicTBus ¢ apuMETHICCKIMU KOPHAMH HATYpPaJbHOMN
CTEIICHU.
CuHyc, KOCHHYC W TaHI'€HC YHCJIOBOTO apryMEHTa.
ApKCHHYC,  apKKOCHHYC, apKTaHI'€HC  YHCIIOBOTO
apryMeHTa.
Jlorapudm uucna. JlecsiTMUHBIE W HaTypajbHbIC
JorapugMel. [Mpumenenne norapudma.
Jlorapupmudeckass  cnupans B mpupoxpe.  Ee
MaTeMaTHYECKHE CBOMCTBRA.
ToxmecTBa U TOKIECTBEHHBIE TIPEOOPa30BAHHSL. OK 02, OK 03,
[IpeoOpazoBaHre TPUTOHOMETPHIECKUX BBIPAKECHHM. OK 06, OK 07
OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI. HﬁB' 11' JJ_[ITI?‘.S
VYpaBHeHHe, KopeHb ypaBHeHMs. HepaBeHCTBO, YH,Z][_[.i-S’F]I[i[.16
pelieHre HepaBeHCTBA. MeTo 1 HHTEpBAaJIOB. VPJI.1-VP/.4
Pemenne  menmslIx M ApOOHO-PAIIMOHAIBHBIX 1.7
YPaBHEHUU U HEPABEHCTB. I1.8
Pewenue UPPALMOHAIIBHBIX YpaBHEHUM u I1.9
HEpPaBEHCTB. IL.10
Pewienue TpuroHOMEeTpUYECKUX ypaBHEHUM. g% é
IIpeobOpa3zoBanue BBIPAXEHUH, coJiepIKalnuX H: 13
Tema 1.2. norapu@msl. .14
YpaBHeHus u [IpeoOpazoBanye BEIpayKeHNH, COAEPKALINX CTETIEHH 28 I.15
HEPABCHCTBA C PallMOHAJILHBIM [10Ka3aTeJIeM.
[Tprmeps! TPUTOHOMETPUYECKUX HEPABEHCTB.
[ToxazaTenbHBIE ypaBHEHUS 1 HEPABEHCTBA.
Jlorapndmudeckne ypaBHEHHS 1 HEPaBEHCTBA.
CucrteMbl  JUHEHHBIX  ypaBHeHHH.  PemieHue
NPUKIAIHBIX 3a/a4 C TIOMOIIBIO CHCTEMBI JHHEHHBIX
YpaBHEHUH.
CucteMbl W COBOKYINHOCTH  PAallMOHAIBHBIX
YpaBHEHHUI U HEPABEHCTB.
IIpumeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K
pELIEHUIO MATEMAaTUUECKUX 3a]a4 U 33/1a4 U3 Pa3INUHBIX
obJlacTeil HayKu M peallbHOM KHU3HH.
Oynknusa. DyHknus, crnocoObl 3aiaHus (YHKLIUH. OK 02
I'paduk GpyHkmu. Bzanmuao obpartHbie GyHKIMH. JITB.1- JITB.5
Tema 1.3. OO6nacTp ompeneneHUss W MHOXECTBO 3HAuCHHH JILL.1-JILL4
DyHKINA | 24 VI 1-VII.16
rpaduin (hyHKIHM. HyJ‘II/In @yHKHfIH. IIpomexyTku VPII.1-VPJ.4
3HAKOMOCTOSIHCTBA. YETHBIC N HEUETHBIE (DYHKIHH. IL.16
CreneHHass (QYHKIUS C HATYpalIbHBIM M IEJIBIM I1.17




nmokasareneMm. EE& cBoiictBa u rpaduk. CBoiicTBa U

I1.18

rpaduK KOpHS N-0if CTENeH . 11.19
TpuroHoMmeTrpudeckass OKPY)KHOCTb, OIpPECIICHHE g%?
TPUTOHOMETPUUECKHUX (DYHKIIUH YHCIOBOTO apryMEHTA. ’
Ilepuonuueckue (hyHKIHN. IIpomexyTku
MOHOTOHHOCTH (pyHKIMH. MaKCHMyMbl M MHHHMYMBI
¢ynknun. HauOonbiiee W HauMeHblllee 3HAUYCHHE
(YHKIIMM Ha TIPOMEXKYTKE.
Tpuronomerpuyeckne (yHKIMH, UX CBOWCTBA U
rpaduKH.
[okazarenbHast U Jorapudmuueckas (QyHKIUH, HX
CBOWMCTBA U TpapUKH.
Wcnonp3oBanne rpadukoB (GyHKOMHA U PELICHUS
YpaBHEHHUN U JIMHEUHBIX CUCTEM.
Hcnonp3oBanue rpaduKoB yHKIHIA TUTS
MCCIIEZIOBAaHMS MPOLECCOB M 3aBHCUMOCTEH, KOTOpBIE
BO3HUKAIOT IIPU PEIICHWM 3a1ad U3 APYTUX y4eOHbBIX
MPEIMETOB U peabHON )KU3HH.
IlocnenoBaTeIbHOCTH, CII0COOBI 3aIaHus OK 03, OK 04,
MOCJIeJOBATEILHOCTEH. MOHOTOHHEIE OK 05, OK 07
MOCJIEI0BATEIBHOCTH. HﬁB' 11' JJ%T}?"S
Apudmernueckass M TeOMETPUYECKas IPOrPECCHH. YHI%.I-YIIIlI.I.M
beckoHeyHO yObIBaloIIasi TeOMETpHYECKasi IPOrPECCHsL. VPJI.1-YPJ1.4
Cymma OECKOHEYHO YyOBIBAIOUICH TCOMETPUYCCKOI 11.22
MIPOrPECCU. ®opmyina CJIOXHBIX IIPOLIEHTOB. I1.23
Vcnonp3oBaHne NpOrpecCHM [UIS PEIICHUS PEaTbHBIX I1.24
3a7a4 MPUKIATHOTO XapaKTepa. I1.25
HenpepsiBable ¢(yHKIUM. MeTox WHTEpBANOB JUIS g%g
pELICHHUSI HEPaBEHCTB. .28
IpowsBomHas  ¢yskmmu. [eomerpuyeckwii  © I1.29
Tema L4. Hawana (bu3HUeCKUil CMBICI POU3BOIHOMA. I1.30
MaTeMiiTll/I‘IBCKOFO IIpousBonHsble SMEMEHTaPHEIX ¢ynkumin. Dopmyisl 24 I1.31
aHaJIM3a HaXOXACHUA MNPOU3BOAHOU CYMMbI, IIPOU3BEACHUA U
YaCTHOTO (hYHKIMH.
IIpumeHeHHe  NPOM3BOAHOM K  HCCIEIOBaHUIO
¢yHKIIMA  Ha  MOHOTOHHOCTb M JKCTPEMYMBI.
Haxoxnenne HamOOIBIIEr0 M HAMMEHBIIETO 3HAYCHUS
(yHKIINM Ha OTpe3Ke.
[IpuMeHeHne  NPOM3BOAHOW  AJSL  HAXOXKICHMS
HaWIydIIero pemieHuss B TPHUKIAJHBIX 3a/1adax, Juls
OTIpeZIeTIeHNsI CKOPOCTH IIPOIIecca, 3alaHHOTO (hOpMYIIOon
WU rpauKOM.
IlepBooGpaznas. Tabmuua nepBooOpa3HBIX.
WuTterpan, ero reoMeTpuueckuili u (U3UUECKUI
cMbIci. Berumcnenue unterpana mo Gopmysiae HeroToHa-
JleiiOHMIA.
MHoOX)ecCTBO, onepanuu HaJ MHO>XECTBaMHU. JITB.1- JITB.5
Jluarpammel Ditnepa-Benna. YPA.I-YP]1.4
g/le:oz:x{effna " [IprMeHeHne TEOPETHKO-MHOXECTBEHHOTO annapara 4 gg%
[p— JUISL ONMCAHWS PEaNbHBIX MPOLECCOB M SIBICHHH, NPH
pELIeHNH 33/1a4 U3 IPYTHX Y9eOHBIX PEIMETOB.
Omnpenenenune, TeopeMa, cIeCTBHE, I0Ka3aTeIbCTRO.
Pa3gen 2. 'eomerpus 34
OCHOBHBIE MOHATHA CTepeoMeTpuu. Touka, npsmas, OK 05, OK 06
TUIOCKOCTb, IIPOCTPAHCTBO. [MonsiTne 00 JITB.1- JITB.5
AKCHOMAaTHYECKOM MOCTPOECHUU CTEPEOMETPHHU: aKCHOMBI Yl‘J[II][_IIISJ/Ig[_[; 16
CTEPEOMETPUHU U CIICICTBUS U3 HUX. VPJL.1-VPJL.4
B3auMHOe pacroyioXeHUe MPSIMBIX B MPOCTPAHCTBE: 1134
nepeceKaroluecs, napauieibHble ¥ CKPEUIMBAIOIIUECs I1.35
EeMa 2.1. npsMele. IlapamiensbHOCTh MPSIMBIX M IUIOCKOCTEH B I1.36
HJE):C“::;I:T?[ - MPOCTPAHCTBE: NAPAICIBHEIC MPAMBIC B POCTPAHCTBE, 8 ggg
NpOCTpaHCTBe. HapajuIeJIbHOCTb TPEX MPSIMBIX, MapaIeIbHOCTh MPSIMON 43
M TUIOCKOCTH. YTJIBI C COHANpaBJICHHBIMH CTOPOHAMH, .45
yroma MEXIY TPSMBIMH B MPOCTPAHCTBE. .66
[MapamnensHoCTD TUIOCKOCTEH: napasulebHble
IUIOCKOCTH, CBOMCTBA Mapajie]bHBIX  IUIOCKOCTEH.
[pocreitmme MIPOCTPaHCTBEHHBIE ¢burypst Ha

TUTOCKOCTH: TeTpa’p, Ky0, rapajuieIenuIe],




MMOCTPOCHHUE CEUYCHUM.

IlepieHIUKYNAPHOCT,  TPSMOM W TJIOCKOCTH:
NEPHNEHAUKYIISIPHBIE TPSAMBIE B IMPOCTPAHCTBE, NPSMBIE
napajjelbHble U TEPHEeHIUKYISAPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHIUKYIAPHOCTH MPSAMOM U IUIOCKOCTH,
TeopeMa O MpsIMOW MNEPHEHIUKYISIPHOM IUIOCKOCTH.
VYrasl B NOPOCTpaHCTBE: Yrol MeXAy MNpsMOH U
IUIOCKOCTBIO, JABYI'DAaHHBIM Yroi, JUHEHHBIA Yroil
JIByrpaHHoro yria. llepneHnukynsp W HaKJIOHHEIE:
paccTosiHUE OT TOYKH JO IUIOCKOCTH, PAacCTOSIHHE OT
OpsSMOM 10  IUIOCKOCTH, HpoeKuus (urypsl Ha
IUIOCKOCTb. [lepneHIuKyIsIpHOCTb INIOCKOCTEN: MPpU3HAK
NEPNEHIUKYISIPHOCTH JIBYX IulockocTeil. Teopema o
TpEX MEPIECHINKYIIAPaAX.

Pacnonoowcenue  npameix  u  niockocmeu 6
OKpYHCalowjem mupe (npupode, apxumexmype, mexHuxe).
Pemenne npakTUKO-OPHEHTHPOBAHHBIX 3a/1a4.

Tlonamue MHO202DAHHUKA, OCHOBHbIE —DJIEMEHNIbL OK 01, OK 02,
MHO202PAHHUKA, BBIITYKJIbIE u HEBBIITYKJIbIC OK 03, OK 04,
MHOTI'OTpaHHMKH, pa3BEPTKa MHOrorpanHuka. Ilpusma: n- J?"FBO? ! %%;) 65
yroJjibHasi IpU3Ma, TPAaHU U OCHOBAHMS IPU3MBI, IpsMast JILL1-JT11,4
Y HaKJIOHHAsl MPU3MBI, OOKOBasl M TIOJIHAs MMOBEPXHOCTH VI 1-VTIJI.16
MIPU3MBL. Ilapannenenuneo, npAMOY20bHbLU YPI.1-YP/1.4
napanneienuned v ero cBorctaa. [lupamuga: n-yronbHas 11.39
NMpaMuza, TPaHH W OCHOBaHME NHpPaMHIBI, OOKOBas H I1.40
MOJNHAasl TOBEPXHOCTh IHUPAaMHIbBI, NpaBWIbHAS U IL.41
yceu€HHasl upamMuia. DremMenmol RPUsmsl U RUPAMUObI. gjé
[IpaBuibHBIE MHOTOTPaHHUKH: IOHSTHE MNPABHIBHOTO 1144
MHOTOTPaHHMKA, TpaBWIbHAS IIpU3Ma M IIPaBHIbHAS 1145
nupamMHjia, TIIpaBHIBHAs TPCEYrojbHas MNHpaMuIa | 11.46
MpaBWIbHBIN  TeTpadap, ky0. IIpeacraBmenue o 11.47
MPaBUIBHBIX MHOTOTPaHHHUKAX: OKTa’dAp, IOJCKa’Jap U 11.48

Tema 2.2. nkocadip. CeueHus: IpU3Mbl U TTHPAMUJIBI. 8 gg;‘

MHuororpaHHuKH. Cummerpus B MIPOCTPAHCTBE: CAMMETpHs H.56
OTHOCUTENIBHO TOYKH, NPSIMOH, IIOCKOCTH. DJIEMEHTHI .63
CHMMETPHUM B  NHpPaMuAaxX,  Mapajvielerueaax, 11.65
MpaBWIBHBIX MHOTOrpaHHUKax. [IpuMepsl cuMMeETpuUi B I1.66
npodeccuu.

Brluncnenue 31€MEHTOB MHOTOTPaHHHMKOB: DEOpa,

JquaroHand, yriael. [lmomians OOKOBOM MOBEPXHOCTH H
MOJHOW TOBEPXHOCTH TPSIMOM IPU3MBI, IO/
OCHOBaHMH, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOW
MPU3MBIL. ITmomane OOKOBOM IOBEPXHOCTH 17
MOBEPXHOCTH TNPABHIBHOM NHpaMuibl, TeopemMa o
wIomaan ycedéHHo nupamuasl. [lorsTue o6 o6béme.
O06BEM nupaMupsl, MIPU3MEIL.

IlonoGHuele Tena B mpocTpaHcTBe. COOTHOIICHUS
MEXAy  IUIOMAAAMH  IIOBEpXHOCTeH,  00bEMamu
MMOTOOHBIX TEIL.

[lunmuHapuyecKass — MOBEPXHOCTb,  0Opasyromue OK 02, OK 04,
[WJIMHAPUYECKON TIOBEPXHOCTH, OCh IMJIMHIPUYECKON OK 05, OK 06
MOBEPXHOCTH.  [{unundp: OCHOBaHHA W  OOKOBas HﬁB'll' J'][ITIZ'S
MOBEPXHOCTB, oOpasyrommast ¥ oCh, IUIONMAlbL OOKOBOH U YP%:I:YEﬁ. 4
MOJTHOH TMTOBEPXHOCTH. T1.49

Konngeckas MIOBEPXHOCTH, oOpasytoriyne I1.50
KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOH IL.51
MOBEPXHOCTH.  Komyc:  OCHOBAHME W  BEpIIHMHA, I1.52
obpasyromas W OChb, IUIONIAJAb OOKOBOW U TOJHON 11.53

Tema 2.3. Tena MOBEPXHOCTH. YCEU€HHBIM KOHYC: o0pasymiomue Hu 12 I1.54
BpalueHus. ’ ’ I1.55
BBICOTa, OCHOBaHMS M OOKOBas IIOBEPXHOCTb. .56

Coepa m map: ueHTp, paauyc, AUAMETp, IUIOLIAb I1.63
HOBEpXHOCTH cdepsl. B3anmHoe pacnonoxkenne chepsl 11.64
Y IJIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe, ImIomans ggg

cdepsl.

H3o6pa9fceﬂue mei epaujerus Ha niockocmu.
Pa3Béprka nunmnHapa u KoHyca.

KOM6I/IHaHI/II/I TCJI BpalmcHUAd W MHOTOTPAHHHUKOB.
MHOTOTpaHHUK, OMHCAaHHBIM OKoNo cdepsl, cdepa,




BIIMCaHHAS B MHOTOTPaHHHK, HJIH TEJIO BPAILCHHUS.
Iorsatue 06 o6béme. OCHOBHBIE CBOWCTBA 00BEMOB
Teq. Teopema 00  00BEME  TPSIMOYTOJBHOTO
napajurenienunena w o ciaeAcTBus  u3  He€.  OOBEM
UIHHIPA, KoHyca. O0BEM T1apa u miomaab chepsl.
I[lomoOurle Tema B mpocTtpancTBe. COOTHOUICHUS

MEXKAYy  IUIOIAAsSIMH  IIOBEpXHOCTEH,  00BbEMamu
MOAOOHBIX TEJ.
CeueHus LUIUHIApA (mapannensHO u

HNEepHEHIUKYIISPHO OCH), CEUCHHS KOHYca (TapajuieNbHOe
OCHOBAHUIO U TIPOXOJIIEEe uepe3 BEepIINHY), CEUCHUS
mapa.

BekTop Ha IUIOCKOCTH M B pocTpaHcTBe. CloKEHHe JITB.1- JITB.5
Y BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOPA HA YHCIIO. YHA.1-YIIJ.16
Pasnoxenne BekTOopa 1O TpEM HEKOMIUIAHAPHBIM yP III‘_}';;P A4
BekTtopaMm. [IpaBuiio napamienenunena. Pemenue 3anay, 158
geMa 24. CBA3AHHBIX C NpUMEHEHHEM TpaBUI JeCTBHIl C 159
KS:)([T);E:;:H B BekTopamu. IIpsmoyronbHas cuctema KOOp/MHAT B 6 I1.60
IPOCTPaHCTBe. npoctpadcTBe. Koopaunatel BekTopa. IIpocreifmne I1.61
3aJa4yd B KOOpJAMHATaX. YTOJI MEXAY BEKTOPaMHU. I1.62
CkaisipHO€ TpOM3BEACHHE BEKTOpOB. BrruncneHue
YIJIOB MEXAY NMPSMBIMH U IuIockocTsiMu. KoopnunatHo-
BEKTOPHBIH METOJI IIPH PEUICHUH T€OMETPHYECKUX 3a1a4.
Pasnen 3. BepoTHOCTH M CTATHCTHKA 12
[Ipeacrapinenne MaHHBIX C TMOMOINBIO TabuuIl M OK 07
muarpaMMm.  Cpennee  apudMeTuueckoe,  MeauaHa, JI'B.2
HapOonpllee W HaWMEHbIIEE 3HAYCHUS, pa3Max, H};B'll' JJIIT]Z'S
JUCIEpCHs W CTaHAAPTHOE OTKIOHEHHE UHCIIOBBIX YHIL[FI-YII[lI.[.M
HabOopoB. VPJI.1-VP]l.4
CrnyJaiiHBIe KCIIEPHUMEHTHI (OMBITHI) M CITyJaifHbIC 11.67
COOBITHSI. DneMeHTapHBIC COOBITHSA (ucxompr). I1.68
BeposATHOCTL clydaifHOro coObITHsA. BIM30CTh YacTOThI I1.69
U BeposTHOCTH coObITHH. CiyyaiiHple ONBITBL C I1.70
PaBHOBO3MOXKHBIMH ~ JJIEMEHTADHBIMH  COOBITHSMHU. g%
BeposiTHOCTH COOBITHI B OIBITaX C PaBHOBO3MOXKHBIMHU H:73
3JIeMEHTapHBIMU COOBITHSMH. BepositHoCTb B IL.74
npodeccroHaNBHBIX 3a/1a9aX. I1.75
Omeparun~ Hax  COOBITHAMH: nepecedeHue,
o0beanHeHne, MPOTHBOIIOIOKHBIE COOBITHSI.
Juarpammel Oiinepa. ®dopmyna CIIOKEHUS
BEPOSITHOCTEM.

YcaoBHasE BEPOATHOCTh. Y MHOXKEHUE BEPOSITHOCTEM.
HepeBo ciydaiiHoro skcnepumMenTta. dopMyiia MOJHOM
BeposATHOCTH. He3aBucumeie cOOBITHS.

Kom6unaropuoe MIPaBUIIO YMHOKEHHUS.
IlepectanoBku u  (akropuan. Ywuciao coudeTaHuid.
Tpeyronsauk Iackana. ®opmyna 6maOMa HeI0TOHA.

BunapHBIl cydalHBIH ONBIT (MCTBITAaHUE), YCIIEX U
Heyayqa. He3aBucumslie HCIBITaHUS. Cepus
HE3aBUCHMBIX HCIBITaHUI 10 mepBoro ycmnexa. Cepus
HE3aBUCHMBIX HCIBITaHUN bepHyn.

Cnyuaiinas BEJIMYMHA. Pacnpenenenue
BeposTHOCTeH. [luarpamma pacnpenenenus. Ilpumepsr
pacmpenienieHuil, B TOM 4YHUCIE, T€OMETPUYECKOEe U
OmHOMMAIBHOE.

UucnoBble XapaKTEpUCTUKU CIy4YalHBIX BEIUYUH:
MaTeMaTHYECKOe OXXHIaHWE, TUCTIEPCHS M CTaHAAPTHOE
oTkioHeHue. [IpuMeps! MpHMEHEHHS MaTeMaTHYeCKOTo
OXH/IaHUS, B TOM YHCJIE B 33Ja4ax W3 MOBCEIHEBHOM
XKU3HU. ~ MaremaTuueckoe  OXHuJaHue  OWHapHOH
CllydyallHOM BelIMYMHBIL. MaTeMaTu4eckoe OXKHUIaHUe
CyMMBl  CIy4allHBIX  BEIMYMH. MaTemaTuueckoe
OXUJAHUE U  JUCHEpCUs  TEeOMETPUYECKOr0 U
OMHOMMAIBHOTO pacIIpeeTICHUH.

3akoH OOJBLIMX YMCEI U €T0 POjib B HAYKE, IPUPOJIE
1 001ecTBe. BRIOOPOYHEIN METO] HCCIICOBAHUIA.

IIpumepsl  HENpPEpBIBHBIX  CIy4yalHBIX  BEJIMYMH.
IlorsTHE O IUIOTHOCTH pachpenencHus. 3aaauu,




MPUBOIAIINE K HOPMAIBHOMY pactpeaeneHuio. [lonsatue
0 HOPMAJILHOM PacHpeeICHHN.

Kypcueom evroeneno npogheccuonanvno-opuenmuposannoe cooepicanue

3. YCJIOBHUS PEAJIM3AIIMUA PABOYEN ITIPOI'PAMMBI YUYEBHI'O IPEJJMETA MATEMATHUKA

3.1. TpedoBaHus K MUHMMAJIBHOMY MaTepPUAJIbHO-TEXHHYECKOMY 00ecledYeHnIo

Peanmzarus nporpaMmsl yaeOHOTO ipeaMeTa TpedyeT Hamuans yaeOHOro KaOnHeTa MaTeMaTHKHY,
O6opynoBaHue yuyeOHOTO KaOWHETA:

Me6eJ'II), J0CKa, MCJI, TCXHHUYCCKUE CPECACTBaA 06yqu1/m: KOMIIBIOTEP C yCTpOﬁCTBaMH BOCIIPpOM3BCACHUA 3BYKa, MYJIbTUMEIHA-
IIPOCKTOP € OKpaHOM.

3.2. UnpopMmanuoHHOE 00ecniedeHUEe peaTu3alui NPorpaMMsbl
OcHOBHBIC HCTOYHHKH:

1. Aunrebpa u Havyanma maremaruueckoro anaimmza. 1011 xiaccel. YueOHuK Ui 00mIeoOpa3oBaTeNbHBIX OpraHU3anuil

(6a3oBbrii ypoBenn). B2 4. Y. 2./ [A. I'. Mopakosuy u jp.]. — 9-¢ usa., crep. — M.: Muemosuna, 2020. - 448 c. : .

2. Aunrebpa m Hauvana Maremarnueckoro aHammza. 10-11 xmaccel. YueOHHMK aisi 00IeoOpa3oBaTeNbHBIX OpraHu3aluid

(6azoBsrit yposens). B 2 u. U. 2. / [A. T. Mopakosuu u jp.]. — 9-¢ u3a., crep. — M.: Muemosuna, 2020. - 271 c. : .

3. Teomerpus. 10-11 xmaccer: yueb. mis obmeoOpa3oBat. yupexaeHuii: 6a3oBeiii 1 npo¢un.ypoan / [JI.C. ArtanacsH,

B.®. Byryszos, C.b. Kagomries u ap.]. — 23 uzn. - M.: Ilpoceerenne, 2022, - 288 c. : wi.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEJMETA
KoHTpoib M oOleHKa pe3yJbTaToB OCBOCHHUS Y4YeOHOTO TNpenMeTa pacKphIBAIOTCS 4Yepe3 IpPEeIMETHBIE M MeTalpeaMETHBIC

pe3yJbTaThl, HaNpaBJIeHHbIE Ha ()OPMUPOBAHKE OOLIMX KOMIIETCHIUH 110 pa3/iellaM U TeMaM COJIepXKaHus y4eOHOro MaTepuara.

Pasznen/Tema

THIl OLleHOYHBIX MEPONPUATHIA

Paszpnen 1. AureGpa u Hayaja
MATEMATHYeCKOI0 AHAJIM3A

Tema 1.1. YucJjia ¥ BLIYUCTICHUSA

HaTypanLHHe n  NOCJIbIE 4YHCIA.
HpI/ISHaKI/I JACITUMOCTH LECJIBIX YHUCCII.

OpOoHTAIBHBIN 0IPOC
Pemenye 3a1a4 Ha MCHONB30BaHUE MTPU3HAKOB JICIMMOCTH HATYPAJIBHBIX YHCET

Panmonanensie gucna. | e @OpoHTaIBHBIN OIPOC
HericTBUTENbHBIC YHCIIA. e Pemenne 3a7a4 Ha BBINOJHEHUE apU(PMETHIECKHX ONIEpauii ¢ PAlJHOHATBEHBIMH
YHCIIAMU, IPe0Opa30BaHusl YUCIOBBIX BBIPAXKEHUI
Crenenb ¥ palnuoHallbHBIM | e PemieHne 3ajad Ha HCIOJIB30BAaHHWE CBOKMCTB CTENEHEH M mpeoOpasoBaHHE

nokasarejeM. CBOMCTBa CTEIIEHU.

BBIPAKEHUH, COAEPIKAILUX CTEIIEHU C PAllMOHAIbHBIM NIOKA3aTEIEM.
Tect

ApudmeTrueckuii KOpEHb | o PerreHue 3aa4 Ha UCIIOIb30BAHUE CBOMCTB apU(PMETHISCKOTO KOPHS
HaTypaJbHOW cTeneHu. JleHcTBUs € | e Tecr
apuPpMETHIECKUMU KOPHSIMU
HAaTypaJbHOM CTENEHHU.
Cunyc, xocuHyc ¥  TaHreHC | e CocraBjieHHe MAKETOB YUCIOBOU OKPYKHOCTU
YHCIOBOTO ~ apryMeHTa. ApPKCHHYC, | e 3amonHeHHe TAOIHIl 3HAYCHHH TPHTOHOMETPHUECKHX (hyHKIMi

ApPKKOCHHYC, AapKTAHT€HC YHCIIOBOTO
apryMeHTa.

Jlorapudm uncna.

Pemenne 3amay Ha WMCHONBb30BaHME CBOWCTB Jorapudma, IMpeoOpazoBaHHe
BBIPaKEHUH, COAEPKALINX JTOTapUPMBI.

e Tecr
Tema 1.2. YpaBHeHust H
HEpPaBeHCTBA
ToxnectBa ©  TOXIeCTBeHHbC | o PemeHne 3azad  1peoOpa3soBaHHE TPUIOHOMETPHYECKHX BBIPAKEHHH U
npeoOpa3oBaHusl. UCIIONIb30BAaHUE OCHOBHBIX TPUTOHOMETPHYECKHX (POPMYIL.

VYpaBHeHME, KOPEHb YPABHEHUS.

Pemenne nenpix 1 IpoOHO-panOHATIBHBIX YPaBHEHUI.

Pemenne TpuroHOMeTpUYECKUX YPaBHEHUIL.

Pemntenne nokasaTenbHblE YpaBHEHHIA.

Pemenne norapupmMudeckux ypaBHEeHHH.

Pentenune npuxiiagHbIX 3aa4 ¢ HOMOIIBIO CUCTEMBI INHEMHBIX YPaBHEHUIA.

HepageHnctso, peuienue
HepaBeHCTBA. MeTo 1 HHTEpPBAJIOB.

Pemenne OCJIbIX U HpO6HO-paL[I/IOHaJ'ILHI)IX HEPABCHCTB.
Pemenne TPUTOHOMETPUICCKUX HEPABCHCTB.
Pemenne nokasarenbpHbIC HCPABCHCTB.




Pemenne norapupmMmuuecKux HEPaBEHCTB.
[IpuMeHeHne ypaBHEHHA, CHCTEM M HEPABEHCTB K PEIICHUI0 MaTEMaTHUYECKUX
3a1ad ¥ 3a]1a9 U3 pa3INgHBIX 00JacTell HAyKH U pealbHON JKHU3HU.

Tema 1.3. ®@yukuuu U
rpadukn
@OyHKuuA,  cmocoObl  3ahaHus | e  (MDpPOHTANBHEIN OIIPOC
¢ysaknuu. CBolicTBa QYHKITHH. e Tecr
e 3anoiHeHHe TaOJHIBl CBOWCTB CTENEHHOW (YHKIMM C HATYPaJIbHBIM M LEJIBIM
MOKa3aTeieM H IIOCTPOCHUE TPahUKOB
e 3amonHeHWe TAaONIHIBI CBOWCTB TPUTOHOMETPHUYECKUX (DYHKIUH YHCIOBOTO
apryMeHTa ¥ IIOCTPOCHHE IrpaduKoB
e 3amonHeHWe TaOJHWIBI CBOMCTB TIOKa3aTeNbHOH (GYHKIMA H TOCTPOCHHUE
rpauKoB
e 3amonHeHWe TaOIHMIBI CBOMCTB JOTapu(PMUYecKoil (QYHKIIMH W TOCTPOCHHE
rpagukoB
e lcnonb3oBanue rpapukoB (QYHKOMH Ui MCCIENOBaHHS IIPOLECCOB U
3aBUCHMOCTEH, KOTOpbIE BO3HUKAIOT MPH PEICHHUH 33/1a4 U3 JPYTHX Y4eOHBIX
MIPEAMETOB U pealbHOM )KU3HHU.
Tema 14. Hauana
MAaTEeMATH4YeCKOI0 aHAJIN3a
IlocnemoBaTeNbHOCTH, CIOCOOBI | MPOHTAILHBIN ONPOC

3a/IaHMs MOCIJIEIOBATEILHOCTEH.
[MpousBonHas GyHKIHH.

Tect
3arnojHeHue TaOIHIIbI IPOU3BOIHBIX 3JIEMEHTAPHBIX (HYHKIMNA

IepBoob6pasHasi. e PemeHne 3amay Ha HaxXOXKICHUE TPOM3BOAHONW (YHKIHMH, HCHOJIB30BaHUE
(dbopMyn HaxOXJIEHUS IPOU3BOJHON CYMMBI, NPOM3BEACHHUS M YacTHOTO
GbyHKIMN
e Pemenue 3a7a4 Ha NPUMEHEHHE MIPOM3BOAHOW K HCCIEIOBaHHIO (YHKIMH Ha
MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoskIeHue HanOOJbILIEr0 W HAaHMEHBILETO
3Ha4YCHUs (QYHKLIUH Ha OTPE3Ke.
e JIpuMeHEeHHe TPOU3BOMHON Ui HAXOXKACHHS HAWIYYLIEro pelIeHHS B
NPUKIaOHBIX 3a7avax, Uil OIPENCNCHUs CKOPOCTH IpoLecca, 3aJaHHOTO
(bopmyoit mitl rpaduKoOM.
o 3amoJHeHHE TabIHIBI IEPBOOOPA3HBIX
Tema 1.5. Mnuo:xkectBa Hu | ® OpoHTATBHBIH OIpOC

JOIHKa

IIpumeHeHNE TEOPETUKO-MHOKECTBEHHOIO allapaTra I ONUCAaHUs pealbHbBIX
HPOLECCOB U ABJICHUH, IPH PEIICHUH 3a4a4 U3 JIPYTHX Y4eOHBIX IPEAMETOB.

Pasnen 2. I'eomeTpus

Tema 2.1. Ilpamble n
IJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE MOHATHS | e Pa3paboTka rimoccapus TEPMHHOB
CTCPCOMCTpPHUH. Touxa, npsiMas, | e PeleHue 3a/1a4 Ha B3aUMHOE PACMOJIOKEHHE NMPSAMbBIX B IPOCTPAHCTBE
IIOCKOCTE, IMMPOCTPAHCTBO. e Pa3paboTka MakeTOB IPOCTPAHCTBEHHBIX QUTYD
e PenieHne NpakTHKO-OPUEHTUPOBAHHBIX 3a7ad.
Tema 2.2. MHOrOrpaHHMKH
[Honsitue MHOrOrpaHHHKa, | e Pa3paboTka rioccapus TSpPMUHOB
OCHOBHBIC DJIEMCHTBI MHOIOTPAaHHHKA, | o PemeHue 3a1a4y Ha BHIYMCICHUE 3JIEMEHTOB TPU3MBI
BBIITyKJIbIC u HEBLIIYKIIBIE | e PemieHue 3a7ay Ha BBIYUCIICHUE JIEMEHTOB Mapaliesienumnesa
MHOTOTpaHHMKH, Pa3BEPTKA | o  Pepenne 3aa4 HA BHIYUCICHHE YIEMEHTOB ITHPAMHLIBI
MHOrOrpaHHHKA. e Pemenwe 3a1a4 Ha MOCTPOEHHE CEUECHHMI
e Pemenne 3amad  Ha  BRIYHCICHHE IUIOMAAM OOKOBOW  TOBEPXHOCTH
MHOTOTpaHHHKA
e Pa3paboTka MaKkeTOB MPaBUIHHBIX MHOTOTPaHHUKOB
Tema 2.3. Tes1a BpanieHusi
Lunuaap: OCHOBaHMS M OOKOBast | e Pa3paboTKa rI0ccapusi TEPMHHOB
TIOBEPXHOCTh, OOpasylomas M Ochb, | e PeleHue 3a[a4 Ha BEIYUCICHAE YIEMEHTOB UJIMHIpa
ninomanb OoKoBOH u HOJHOA | o Pemienue 3a/1a4 Ha BBIYMCIIEHUE 3JIEMEHTOB KOHYCa
ITOBEPXHOCTH. e PemicHue 3a/1a4 Ha BRIYHCIICHUE 3JIEMEHTOB IIapa u cepsl
Komyc: ocHoBaHME W BEPIIMHA, | ¢ Perenne 3a1au Ha BHIYHCIICHIE 0OBEMOB Tel BpaLICHHS
o0pa3syromas 1 och, MIomaas 60koBoH | TlocTpoenHe ceuenit

U TIOJIHOW MOBEPXHOCTH.
Chepa m map: meHTp, pamuyc,
JAUaMeETp, momaab TTOBECPXHOCTHU




chepsr.
Ilousstue 06 00BéMe. OCHOBHBIE
cBOIicTBa 00BEMOB TEII.

Tema 2.4. BexkTopsl u
KOOPJAWHATHI B MPOCTPAHCTBE

Bektop Ha miuockocTM W B
IPOCTPAHCTBE.

[TpsimoyronbHast cucTeMa
KOOPJHMHAT B IIPOCTPAHCTBE.

Pemenue 3amga4 Ha BBITIOJHEHHUE onepaunﬁ C BCKTOpaMu
Pemenue 3agau B KooOpJAuHaTax

Pasnen 3. BeposiTHOCTH M
CTATHCTHKA

[Mpencrasnenue JaHHBIX C | o Pemenue 3a/1a4 Ha TOCTPOCHUE TAOJIHI] M AUATPAMM
HOMOILBIO TAOIHI] U Auarpamm. e PemieHue 3a1a4 Ha BEIYMCIIEHUE BEPOSITHOCTEN
Cryuaiinbre OKCTICPUMCHTBI | o  PenieHre KOMOMHATOPHBIX 3a/1a4
(OTBITEI) ¥ CITyYaiiHbIC COOBITHS. e Peuienue 33124 Ha HAXOXKIEHHUE XaPAKTEPUCTHK CIyYaliHON BEIMUUHBI
Komb6unaTopHOe MIPAaBUIIO
YMHOEHHUS.
CrnyyaifHasi BeTHYHHA.
UYucnossie XapaKTEPUCTHKH
CIy4YailHbIX BEJIMYMH.
Ilpogheccuonanvro- e  BrmonneHnue 3ananuil 3 padboueit Terpagu Harnsgaas reomerpus 1 kiace

OpUEHMUPOBAHHOE COOEPHCAHUE

(Ucromuna H.B., Peasko 3.B.)

e  BrmonHeHue 3amaHuii u3 pabdodueii Terpanu Harmsgras reomerpus 2 Kiacce
(Ucromuna H.B., Peasko 3.B.)

e  BrinonHeHue 3amaHuii u3 pabouyeii Terpanu Harnmsanas reomerpus 3 Kiace
(Ucromuna H.B., Penpko 3.5.)

e BrmmonHenue 3agaHuil u3 paboueit Terpanu Harnsanas reomerpus 4 kiace
(Ucromuna H.B., Pempko 3.5.)
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