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Pabouas nporpamma yueOHOro mmpeamera paspadoTaHa Ha OCHOBE TpeOOBaHUN

— @epepa’dbHOTO  TOCYIAPCTBEHHOTO  O0pa30BaTENbHOTO  CTaHAApTa  CPEJHETO
npodeccuonansHOro odpazoBanus mo npodeccun 18.02.05 IIpow3BOACTBO TYTOIUIABKUX
HEMETAJUTMYECKUX M CHIIMKATHBIX MAaTEPHAIOB U U3ACITHI

— @enepa’dbHOTO TOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO CTAHAAPTAa CPEAHErO OOIIEro
o0pa3zoBaHus;

- ®@epnepanpHON 00pa30BaTEILHON MPOTrPaMMBI CPEHETO 00IIEeT0 00pa3oBaHUs

U C y4eTOM

— PabGouelt mporpammbl BocnuTanus 1o npodeccun  18.02.05 IlpousBoacTo
TYTOIUIaBKUX HEMETAJUTMYECKUX M CHIIMKATHBIX MaTEPHUAJIOB U M3/EINI

— Pexomenpanmii mo peanusanuu CpeaHEro oomero o0pa3oBaHus B Mpeaesiax OCBOCHUS
00pa3oBaTeNFHON MPOrpaMMBbl CpeTHETO NPO(eCCHOHATBHOTO 00pa30BaHUS;

— Ilpumepnoit  paboueli  mporpamMmbl  00mIEO0pa3oOBAaTENbHONW  AMCHUILUIMHBI
«Maremartuka» a1t poecCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3aIHH.

Paspaborunk: MarepoBa H.A., mnpenomaBarens [AIIOY CO «CyxonoxcKuii
MHOTOIPOPUIBHBIA TEXHUKYM)
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IMosicuuTeILHASA 3aNIMCKA

Pabouas mporpamma ydeGHOro mpeamera «MaTemaTuka» SIBISETCS YaCThblO OCHOBHOM
npodeccuoHallbHON 00pa3zoBaTesbHOU mporpaMMbl — 23.02.07 TexHuueckoe 0OCITy)KMBaHUE U
PEMOHT JBUTATEJNICH, CUCTEM U arperaroB aBTOMOOHIICH

VYueOupiii mpenMer «MaremaTthka» BXOAMT B 00S3aTeNbHYIO 4YacTh  4acTh
00111e00pa30BaTENbHBINA UK U U3y4aeTcsi Ha MPO(UIBHOM YPOBHE.

[TporpaMma o MaTeMaTHKE Ha YPOBHE CpeIHET0 00IIero oopa3oBanus pazpaboTana
Ha ocHoBe PI'OC COO ¢ yuéToM COBpEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBABISIEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHMIO, U TPAJUIMI POCCHIICKOro 00pazoBanus. Peanuzarus
IIPOrpaMMBbI 110 MaTeMaTHKe 00eCIIeYrBaET OBJIa/IeHNE KI0YEBbIMUA KOMIIETCHIIUSIMH,
COCTaBIISIOLTUMU OCHOBY JUISI CAMOPA3BUTHSI U HEMIPEPHIBHOT'O 00pa30BaHUs, IETTOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U TTO3HABATENILHOTO PA3BUTHSI TMYHOCTH 00ydaromuxcs. B
porpaMMe 1o MaTeMaTHKE YITCHBI UICH U TIoJIoKeHus1 KoHmenmu pa3BuTus
MaTemMaTtuueckoro oopasosanus B Poccuiickoit denepanuu. B cOOTBETCTBUM ¢ Ha3BaHHEM
KOHIICTIIINH, MATEMAaTUUYeCKOe 00pa3oBaHuE JOKHO, B YACTHOCTH, NMPEJOCTABIISITH KaXKIOMY
oOyJarorieMycst BO3SMOXKHOCTb JOCTHUKEHHSI YPOBHSI MaTEMaTHUECKUX 3HAHUHM, HEOOX0IMMOTO
JUTSI TATBbHEHINEH YCIISITHOM )KU3HH B 001IecTBe. IMEHHO Ha peIIeHne dTOW 3aJja4ud HalleIeHa
mporpaMma o MatemMaTuke 6a3oBoro ypoBHs. B snoxy mudpoBoii Tpanchopmaiuu Bcex chep
YeJIOBEYECKON JICATSIIbHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3
0a30BOIi MaTEMaTHYECKON MOJATOTOBKHU. YK€ B IIKOJIE MATEeMaTUKA CIYKUT OIMOPHBIM
MIPEIMETOM JUTSI U3YUCHHSI CMEKHBIX JIUCIUTUINH, a B )KH3HU ITOCJIC IITKOJIBI PEATbHON
HEO0OXOIMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHuE, YTO TPeOyeT MOIHOIEHHON 6a30BoM
0011100pa30BaTEeIbHON MOATOTOBKH, B TOM YHCJIE U MaTEMaTUUECKOW. DTO 00YCIIOBIICHO TEM,
YTO B HAIlIA JHHU PACTET YHCIIO CTIEUATIbHOCTEH, CBSI3aHHBIX C HETIOCPECTBEHHBIM
MPUMEHEHUEM MAaTeMaTHUKU: U B c(hepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJIOTHUECKUX
o0racTsx, U 1axe B TyMaHUTapHBIX cepax. Takum oOpa3om, Kpyr oOydaromuxcs, st KOTOPhIX
MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM TIPEIMETOM, CYIIECTBEHHO PACIIHPSETCS.

OO0yueHnne MaTeMaTHKe AaE€T BO3MOXKHOCTh pPa3BUBaTh Y O0yUaIOLUXCsl TOUHYIO,
palMOHATIBHYIO M HH(OPMATUBHYIO pedb, yMEHHE OTOMpPaTh Hanbosee MOXOAIIHNE A3bIKOBbIE,
CUMBOJINYECKHUE, IpapUuecKue CpeICTBA AJIsl BEIPAKEHUS CYXACHUN U HArJIsAHOTO UX
npezcraBieHns. Heo6xoquMbIM KOMIIOHEHTOM OOIIeH KYJIbTYPbl B COBPEMEHHOM TOJIKOBAaHUU
ABIIseTCS 00I1lee 3HAKOMCTBO C METO/IAMU MTO3HAHUS IEUCTBUTEIBHOCTH, NPEICTABICHUE O
IIPEeIMETE U METOJIE MAaTEMATUKH, €70 OTJIMYUS OT METOJOB €CTECTBEHHBIX U TYMaHUTAPHBIX
HayK, 00 0COOEHHOCTSAX MPUMEHEHUSI MaTeMAaTUKH JUIsl pEIICHNS HayYHBIX U MPUKIAIHBIX 3a/1a4.
Taxum oOpa3om, MaTemaTHyeckoe 0Opa3oBaHHe BHOCUT CBOM BKJIaJ B (pOPMUPOBAHUE 0OIIIEH
KYJIbTYpBI ueioBeka. M3yueHne MareMaTuKU ClOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO
4eJI0BEKA, IOHUMAHUIO KPAaCOThI U U3SIIECTBA MATEMATUUECKUX PACCYKICHU, BOCIPUITHIO
reOMeTpUUECKUX (GOpPM, YCBOCHHIO U1 CUMMETPHUH.

[TpuopureTHbIME LIETsIMU 00yueHust Mmarematuke B 10—11 kiaccax sBnsitores: GopMUpoBaHUe
[EHTPaJIbHBIX MaTEMAaTUYECKUX MOHATUH (YUCII0, BETMYMHA, TeOMeTpuyeckas purypa,
NepeMEeHHas1, BEpOSATHOCTb, (YHKIHUS), 00€CIIeYBAIOLINX TPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh
MaTeMaTHYeCKOro 00pa3oBaHus 00YJarONMXCsl; MOBEeIeHNE 00YUYaIOIIMXCs Ha JIOCTYITHOM IS
HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3W MaTEMATHKHU U OKPYXKAIOLIEro MUpa, TOHUMaHNE
MaTeMaTHKH KaK YacTH OOIIel KyJIbTyphl 4YeJIOBEUECTBA; PA3BUTHUE HHTEIUICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN 00yYaromuxcs, I03HaBaTeIbHOW aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUH, KpUTHYHOCTH MBIIUICHUS, MHTEpeca K U3y4EeHUIO MaTeMaTHKH; (popMUpOBaHHE
(GYHKLIMOHAJIBHON MaTeMaTUYeCKON IPAMOTHOCTH: YMEHUS pacllo3HaBaTh MaTeMATHYECKHE
ACTIEKTHI B PEaJIbHBIX KU3HEHHBIX CUTYaLUsAX U TPU U3YyYCHUU JAPYTHX Y4eOHBIX MIPEIMETOB,



MPOSIBIICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOPMYIMPOBATh WX HA SA3BIKE MATEMATHKH U
CO3J1aBaTh MATEMATHYECKUE MOJIETIN, IPUMEHATh OCBOCHHBI MaTeMaTUYECKUI anmapar Juist
pELICHUS] TPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OIICHUBATH MOJIYYCHHbBIC
pe3ynbTaThl. OCHOBHBIMU JIMHUSIMHU coziepkaHnsa MareMaTtuku B 10—11 knaccax sBisroTCSA:
«Yucna u BEIYUCICHU», «ANredpa» («Anredpandeckue BRIpaKEeHUs», «Y paBHEHHS U
HEpaBeHCTBay), «Hauana maremaTuueckoro ananuzay, «I'eomerpus» («I'eomerpuueckue
(buUrypsl u uX CBOHCTBay, «VI3MepeHne reoMeTpUUECKUX BETHUNHY), «BeposTHOCTD U
CTaTUCTUKa». JlaHHBIE TMHUU PA3BUBAIOTCA MMAPALIEIBHO, KaX1asi B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCUMO OJIHA OT JPYIOid, 2 B TECHOM KOHTAKTE U
B3aumozeiicTBun. Kpome 3Toro, ux o0bequHsAET JIorndyecKkasi COCTaBIsIoNIasl, TPAAULIMOHHO
MPUCYIAs MAaTEMAaTUKE U TIPOHU3BIBAIONIAS BCE MATEMAaTUUECKHE KYPChI U COJIep KaTelIbHbIE
muann. ChopmymupoBannoe B PI'OC COO TtpeboBaHUE «BIaJICHHE METOJIaMHU JJOKA3aTEIIbCTB,
AITOPUTMAMU PEIICHHS 3a/1a4, yMeHUE POPMYITUPOBATEH ONPEACIECHUS, aKCHOMBI U TEOPEMBI,
MPUMEHSATDH UX, IPOBOJUTH J10KA3aTEIbHbIE PACCYKICHUS B XOJ€ PELICHUS 3a/1a4» OTHOCUTCS KO
BCEM y4eOHBIM KypcaM, a JOPMUPOBAHUE JIOTHUECKUX YMEHUH pactpeessieTcs 10 BCEM rojlaM
oOydeHus Ha YpOBHE cpenHero obuiero oopazosanus. B coorBerctBuu ¢ ®I'OC COO
MaTeMaTHKa SIBJISICTCS 00s3aTSIIbHBIM MPEAMETOM Ha JAHHOM YPOBHE 00pa30BaHHUS.
[TporpamMmoii mo MaTemMaTuke npeaycMaTprUBaeTCs U3y4eHHE yueOHOro MpeIMeTa
«MaremaTuka» B paMKax TpEX yueOHBIX KypcoB: «Anredpa u Hauajga MaTeMaTHuYeCcKOro
aHanuza», «['eomerpus», «BepoATHOCTh U cTaTUCTUKaY. DOPMUPOBAHUE JTOTUYECKUX YMEHUI
OCYIIIECTBJISIETCS Ha IPOTSKEHUU BCEX JIET 00YUEHUs Ha YPOBHE CPEIHEr0 00IIETro
00pa3oBaHUsl, a HIIEMEHTHI JIOTUKH BKIIIOUAIOTCS B COJIEPKaHUE BCEX Ha3BaHHBIX BBIIIEC YUEOHBIX
KYPCOB.

B paboueii mporpamme mpectaBieHo NpogeccioHaIbHO-0PHEHTHPOBAHHOE
coJeps;kaHMe yueOHOro MpeaMeTa, Ipeoaraliee CATyaTUBHOE UCII0JIb30BaHUE Y4eOHOTO
MaTepuaia ¢ mpohecCHOHATBLHBIM COePKAHUEM MTPAKTHUECKOTO XapaKkTepa, CocOOCTBYIOIIEe
(hOpPMHUPOBAHUIO YCTOMYNBOM MOTHBAIIMH M IIEHHOCTHOT'O OTHOIIICHHS K ITOJTy9IaeMOi
npodeccuu, mpopecCHOHANBHO 3HAYNMbBIX Ka4eCTB JTMUYHOCTH, OOITNX U MPOPECCHOHATBHBIX
KOMIIETEHIINH.



O0bem yueOHOT0 mpeamera

O06bem yuebHOro mpeaMera
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OO6mast TpyA0EMKOCTh y4eOHOTO IpeMeTa

256
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256
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MPAKTUYCCKUC 3aHATUA

242
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Koncynbpranuu

14




Conep:xanue yueOHOT0 npeamera

OCHOBHBIMU JIMHUAMH coziep>kaHusd MateMaTuku B 10—11 knaccax siBistiroTcst:
«Yucna u BeIYMCICHU», «Anredpa» («Anredpandeckue BbIpAKEHUs», «Y paBHEHUS U
HEepaBeHCTBa»), «Hauana maremaTuueckoro aHanuszay, «I'eomerpus» («I'eomerpuueckue
(Gurypsl u UX CBOHCTBa», «/3MepeHre reoOMeTpUUECKUX BEIUUUHY), «BeposTHOCTD 1
CTaTUCTHKa». JlaHHbIE TMHUM Pa3BUBAIOTCS MApPAIIEIbHO, KaX/1asi B COOTBETCTBUU C
COOCTBEHHOM JIOT'MKOM, O/IHAKO HE HE3aBUCHMO OJ[HA OT APYIroi, a B TECHOM KOHTAaKTe U
B3aumozeiictBun. Kpome aToro, nx o0beIuHAET JIOrn4YecKasi COCTaBJIsIOIIasl, TPaAULIHOHHO
HpUcylIasi MaTeMAaTUKE U IPOHU3BIBAIOIAS BCE MATEMAaTUUECKUE KYPChI M COZlepKaTeIbHbIE
muann. ChopmynupoBannoe B PI'OC COO tpebOoBaHue «BJIaICHUE METOAAMHE JIOKA3aTEIbCTB,
QITOPUTMaMHU peIleHus 3a/1a4, yMeHue (popMyIupoBaTh ONpeAeIeHHs, aKCHOMBI U TEOPEMBI,
IPUMEHSTH UX, IPOBOJUTH JTOKA3aTEIbHBIC PACCYKIECHUS B XO/€ PEIICHUS 3a]a4» OTHOCUTCS KO
BCEM Y4eOHBIM KypcaM, a (popMUpOBaHUE JOIMUECKUX YMEHH pacipeiessieTcs 10 BCeM rofam
o0y4yeHHs Ha YpOBHE cpestHero oomiero odpasosanus. B coorserctBuu ¢ ®I'OC COO
MaTeMaTHKa SIBJIIETCs 00s3aTeIbHBIM IIPEIMETOM Ha JAHHOM YpOBHE 00pa30BaHusl.
[TporpaMmoii o MmaTeMaTUKe NpeaycMaTpUBAETCS U3YUYEHHUE YUeOHOro IIpeIMeTa
«MatemaTuka» B paMKax TpéX y4eOHBIX KypcOB: «Ajredpa U Hauana MaTeMaTH4eCKOro
aHanuza», «I'eomerpusa», «BepoATHOCTb U cTaTUCTUKAY. DOPMHUPOBAHUE JTOTUYECKUX YMEHUI
OCYILECTBIISICTCS HA MIPOTSXKEHUU BCEX JIET 00yUeHHUsl Ha YPOBHE CPEJHEro 00IIero
00pa3oBaHMsl, a IEMEHTHI JJOTUKU BKIIIOUAIOTCS B COJIEPIKaHUE BCEX HAa3BaHHBIX BbILIE YUEOHBIX
KYpCOB.



IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa

W3y4eHrne MaTeMaTHKU Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUs HAPABICHO

Ha JIOCTI>KEHHE 00y4YaIOIUMUCS JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB OCBOCHUS YU€OHOTO IIPEIMETA.

JINUHOCTHABIE PE3VYJIbTATDI B pe3ynbrare n3yyeHusi MaTeMaTUKA Ha YPOBHE

cpenHero odmiero oopazoBanus y ooydaromerocs 0yayT copMupoBaHbI CIETYIOIIHE
JIMYHOCTHBIC PE3yJIbTAThI:

1)

2)

3)

4)

5)

6)

7)

8)

2pasrcoanckozo gocnumanua: cOPMIUPOBAHHOCTD I'PAXKAAHCKON MO3ULIUU 00yUaroIEerocs
KaK aKTUBHOT'O U OTBETCTBEHHOI'O YJICHA POCCUMCKOI0 O0IECTBA, IPEACTABICHHUE O
MaTeMaTHYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SBJICHUHU, IPOLIEAYP
rpakJlaHCKOro o01iecTBa (BbIOOPHI, ONIPOCHI U IPYroe), yMEHHE B3aUMO/IeHCTBOBATS C
COLMAIbHBIMUA UHCTUTYTAaMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYCHUEM;
nampuomuuecko2o éocnumanus: cOpMUPOBAHHOCTh POCCUNCKON I'paskJaHCKOM
UJCHTUYHOCTH, YBAXKEHUS K IIPOILIOMY M HACTOSIIEMY POCCUICKOW MaTEeMaTHKH,
LIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUICKMX MaTeMaTHUKOB U POCCUHCKOM
MaTeMaTUYECKOH IIKOJIbl, UCIIOJIb30BAHUE 3TUX JIOCTUKEHUH B IPYrHX HayKaX, TEXHOJIOTHSIX,
cdepax IKOHOMUKHY;

0YX06HO-HPAGCMEEHHO20 60CRUMAHUA: OCO3HAHUE TyXOBHBIX IIEHHOCTEH POCCUICKOTO
Hapo/1a, chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUYECKOT0 ITOBEICHHS, CBA3aHHOTO
C MPAaKTUYECKUM IPUMEHEHUEM JOCTHXKEHUN HAYKH U JESTENIbHOCTbIO YUEHOI0, OCO3HAHUE
JMYHOTO BKJIa/1a B IOCTPOEHUE YCTOMUMBOro OYyIyIIero;

ICMEeMUYEecK020 60CRUMAHUA: YCTETUUECKOE OTHOLLICHUE K MUPY, BKIII0Yasl ICTETUKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEN, 00bEKTOB, 33a]a4, peIIeHUH, pacCyKAeHUH,
BOCIPUHUMYHMBOCTh K MATEMaTHUYECKUM aCIIeKTaM Pa3IMYHbIX BUIOB HCKYCCTBA;
dusuueckozo eocnumanusa: cHopMUpOBAHHOCTh YMEHUS IPUMEHITh MaTeMaTHUECKUE
3HaHUS B MHTEpEcax 3J0POBOro U 0€30IaCHOr0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0pOBBIO (3/10pOBOE MUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OT/IbIXA,
perynsipHas pu3nueckas akTUBHOCTS), (PU3MUECKOe COBEPIICHCTBOBAHUE MPH 3aHITHUSIX
CIIOPTUBHO-03/J0POBUTEIBLHON NEATEIBHOCTBIO;

mpyo006020 60cnumMaHuA: TOTOBHOCTh K TPY/y, OCO3HAHUE LIEHHOCTU TPYIOI00US, HHTEPEC
K Pa3JIMYHbIM cepaM NpoecCuOoHaNbHOMN e TeTbHOCTH, CBA3aHHBIM C MAaTEMATUKOM U €€
NPWIOKEHUSIMU, YMEHUE COBEPIIaTh OCO3HAHHBIN BbIOOp Oyayliel npodeccun u
peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIJIaHbL, TOTOBHOCTb U CIIOCOOHOCTH K
MaTeMaTH4ecKoMy 00pa30BaHUIO U CaMOOOpPA30BaHUIO Ha MPOTSHKEHUN BCEH JKHU3HM,
TOTOBHOCTH K aKTUBHOMY Y4aCTHIO B PEIICHUN IPAKTUYECKUX 3a7a4 MaTEMaTHUECKON
HAIPaBJIEHHOCTH;

IKON02UUeCK020 6ocnumanua: cOpMUPOBAHHOCTD IKOJIOTHUECKON KYIbTYphl, TOHUMaHUE
BIIMSTHUS COLIMATbHOPKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE IPUPOIHOM U COLIMANIbHOM
Cpezbl, 0CO3HAaHUE II100aIBHOT0 XapaKTepa HIKOJOTHUECKUX MPOoOIeM, OpUEHTALUS Ha
IPUMEHEHNE MaTeMaTUYECKUX 3HAHU JIJIs peleHns 3a/1a4 B 00JIaCTH OKpY>Karollei cpepl,
IUTAHUPOBAHME MTOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX MOCJIEACTBUN JJI OKPY>KAIOIIEN CPEJIBI;
YEeHHOCMU HAYYHO20 NO3HAHUA: CPOPMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKU U OOIIECTBEHHON MPAaKTUKU, TOHUMaHUE
MaTeMaTUYeCKON HayKH Kak cepbl YeIOBEYECKOU e TEIbHOCTH, ITAOB €€ pa3BUTHS U
3HAYUMOCTH JUIsl Pa3BUTHUS LUBUIM3ALUH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U
MaTeMaTUYeCKOM KyJIbTypOil Kak CpeICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBIISATh
IIPOEKTHYIO U MCCIIEN0BATENBCKYIO 1EATENbHOCTh MHANBUYaJIbHO U B TPYMIIE.



METAIIPE/IMETHBIE PE3YJIBTATHBI

B pe3ynbTare 0CBOCHHMS IMPOrpaMMBbI [0 MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus y o0ydaromierocsi 0yayt chopMHUPOBAHBI METANIPEIMETHBIC PE3YIbTATHI,
XapaKTePU3YIOIIHECs OBJIaICHUEM YHUBEPCAbHBIMH [T03HABATEIbHBIMHU JICHCTBUSIMH,
YHUBCPCAJIbHBIMA KOMMYHUKATHBHBIMU ﬂeﬁCTBHﬁMH N YHUBCPCAJIbHBIMU PETYJISITUBHBIMU
nevictBusiMu. [To3HaBaTeIbHBIC YHHUBEPCATIbHBIC yUeOHbIC IeCTBHS ba3oBbie Jornvyeckue
I[eﬁCTBHSI: BBIABJIATHh U XapaKTCPU30BATh CYHICCTBCHHBIC NPU3HAKU MATCMATUYCCKUX
00BEKTOB, MOHITHH, OTHOIICHUH MEKIY MOHATUIMHU, (GOPMYITHPOBATH ONPECICHHUS
HOHHTHﬁ, YCTaHAaBJIMBATb Cyn.[eCTBeHHBIfI IMPpU3HAK KHaCCI/Iq)HKaL[HH, OCHOBAaHUA OJIA
00001IIeHNS ¥ CPABHEHUSI, KPUTEPUH TIPOBOIMMOTO aHAJIM3a; BOCIIPUHIUMATb,
(dbopMyITUpOBaTh U IPEOOPA3OBLIBATH CYKICHUS: YTBEPAUTEIILHBIC U OTPUIIATEIILHEIC,
eIMHUYHbIC, YaCTHBIC M OOIIKE, YCIOBHBIC, BBISIBIISATH MATEMATHIECKUE 3aKOHOMEPHOCTH,
B3aUMOCBA3U U IPOTUBOPCUUA B q)aKTaX, JaHHBbIX, Ha6JHOI[eHI/I$IX " YTBCPIKICHHUAX,
npeaaarath KPUTEPUH IS BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEYHHA; IeTIaTh BBIBOIBI C
HCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTHUBHBIX U HHAYKTUBHBIX yMO3aKJIIO‘-IeHHfI,
YMO3aKJIIOYCHHUH 110 aHAJIOTUH;

OcBoenue  yueOHOro mpeaMera crHocoOcTByeT  (QopMHpOBaHUIO  OOHIMX U
po(hecCUOHATIBHBIX KOMIIETEHLIUNI:

OK 01. Beibupath cnocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEACTBA IOMCKA, aHalW3a U HMHTEpIpeTaluu
uHpOpMaUK U UHPOPMALMOHHBIE TEXHOJOTMH JJIS BBIIOJIHEHHUS 3a/1a4 IpoQecCHOHATHLHON
NeSITeIbHOCTH;

OK 03. IInanupoBath U peann30BbIBATh COOCTBEHHOE MPO(ecCHOHATbHOE U JTMYHOCTHOE
pasBUTHE, NPEANPUHUMATENIBCKYIO JEATENbHOCTh B MPO(GECCHOHAIBHON cdepe, UCIOIb30BaTh
3HaAHMS 110 MPABOBOM U (PMHAHCOBOW I'PaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYallUsIX;

OK 04. O¢ddexTrBHO B3aMOAECHCTBOBATH M pabOTATh B KOJUIEKTUBE M KOMaH/IE;

OK 05. OcymiecTBiasiTh YCTHYIO M MHUCbMEHHYI0 KOMMYHHUKAIMIO Ha TOCYIapCTBEHHOM
a3bike  Poccuiickoit ®expepaunu ¢ ydyeToM OCOOEHHOCTEH COIMAIBHOIO M KYJIBTYpHOTO
KOHTEKCTa;

OK 06. IIposBiaTe TIpakJaHCKO-MATPUOTUYECKYIO MO3ULHUI0, JIEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJIEHUE Ha OCHOBE TPAAUIMOHHBIX POCCHUICKUX JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM T'apMOHM3ALMM MEKHAIMOHAJIBHBIX M MEXPEIUTHO3HBIX
OTHOIIEHUH, IPUMEHATh CTaH/IapThl aHTUKOPPYIIIMOHHOTO TIOBE/ICHUS;

OK 07. CopelicTBOBaTh COXPaHEHUIO OKPYXKAIOLIEH Cpeabl, pecypcocOepexeHuto,
NPUMEHSTHh 3HaHWS 00 W3MEHEHUH KIuMaTa, MPUHIUIB OepexIIMBOro IMPOU3BOJACTBA,
3 PEKTUBHO JAEHCTBOBATH B UPE3BBIYAWHBIX CUTYALIUsX;

OK 08. Ucmnonb3oBath cpencTBa PU3NYECKON KyIbTYpPhI ISl COXpPAHEHUS U YKPETIJICHUS
3I0pOBbsI B Tpolecce Mpo(hecCHOHATBHONW JEATeNIbHOCTH U TOJJEp’KaHUs HEeoO0X0IUMOro
ypOoBHS (PU3HUECKOI MOATOTOBIEHHOCTH;

OK 09. Ilonb3oBarecsi mpoecCHOHANBHONW JOKYMEHTallMell Ha TrocylapCTBEHHOM H
MHOCTPAHHOM $I3bIKaX.



CIIO u orocC COO K pe3yJibTaTam OCBOCHUS obOpazoBarenbHON MPOTPaMMBbI
B pa3zpes3e yueOHOro npeamera

IInanupyemsle pe3yjbTaTbl 00y4eHHS

Oo0mrue

KOMICTCHIMH JIM4HOCTHBIE M MeTalpeMeTHbIe IpeamerHbie




OK 01
Bri6upath
CIIOCOOBI
pereHus
3aga4
npodeccuoH
aJbHOU
JESTEeTBHOCT
u
MPUMEHUTEI
BHO

K
Pa3IMIHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpPYAYy, OCO3HAaHUE IICHHOCTH
MacTepcTBa, TpyAoJtooue;

- TOTOBHOCTh K AaKTHBHOH JI€ATEIBLHOCTH
TEXHOJIOTHYECKON u CoIaNLHOMN
HANPABIEHHOCTH, CIOCOOHOCTh WHUIIMHPOBATH,
MJIAHUPOBATh W CAMOCTOSITEIBLHO BBITIOJHATH
TaKyI0 JIeSITeIbHOCTb;

- UHTEpEC K  pa3jinYHbIM chepam
poeCCHOHAIBHON JEATEIHHOCTH,
OBnaseHue  yHUBEPCAIBHBIMM  yYEOHBIMHU

MI03HABATEIbHBIMU JICHCTBHUSIMH:

a) 0a30BBIC JTOTUYECKHE ICUCTBUS:

- CaMOCTOATENBHO  (QOPMYJIIMPOBaTh  H
aKTyaJIM3UPOBATh MPOOJIEMY, paCCMATPUBATh €€
BCECTOPOHHE;

- yCTaHaBJIMBATb CyHIeCTBeHHI)II\/JI IIPpU3HAK HJIN
OCHOBAHHUS Ui CpPaBHEHUS, KiacCH(PHUKAIUU U
00001IeHMS;

- OMpedensiTh IeNu JAeATeIbHOCTH, 3aJaBaTh
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHHA,

- BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTh KOPPEKTUBBI B JESTEIbHOCTD,
OLCHUBATb COOTBCTCTBUEC PE3YJIILTATOB LCIIAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;
- pasBuBaTb KPCATUBHOC MBIIJICHUEC IIPU
peIIeHUH KU3HEHHBIX MPOOIeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJIAOETh HaBBIKAMH y4eOHO-
HICCIIEN0BATEIbLCKOMN Hu MPOEKTHOM
JIeSITENLHOCTH, HaBBIKAMH paspenieHus
npo0Jem;

- BBIABJIAITH NMPUYHUHHO-CJICIACTBCHHLBIC CBA3U U
AKTYyaJIM3UPOBATh 3aJiavy, BbIJIBUT'aTh THIIOTE3Y

-BJIaJIETh METOIAMHU JIOKA3aTENIbCTB, AITOPUTMAMU PELICHUS 3a1a4; YMEHHE
(bopMynHpOBaTh OIIPENCIICHUS, AKCUOMBI U TEOPEMBI, IPUMEHSATH UX,
IIPOBOAMTD JJOKA3aTENbHBIE PACCYKACHUS B XOI€ PELLIEHUS 3a1ay;

- YMETh OIIEPUPOBATh MOHATUSMHU: CTEIIEHb YUCIIA, JOrapu(pM UuCIia; yMEHHE
BBITIOJIHATH BBIYMCIICHUE 3HAUCHUH U TIpeoOpa30BaHMsl BEIPAKEHUN CO
CTEIEHSAMU U JIorapumamu, npeodpazoBaHusl JPOOHO-PALIMOHATIBHBIX
BBIPAKCHMUI;

- YMETb OIIEPUPOBATh NNOHATUAMU: PALlMOHAIBHBIE, UPPALIUOHAJIbHBIE,
MoKa3aTeIbHbIEC, CTEIIEHHBIE, Torapu(MUIECKUE, TPUTOHOMETPHUYECKHUE
YPaBHEHHUsI U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIEPUPOBATH MOHATHIMHU: (QYHKIINS, HETIPEphIBHAS () yHKIIHSA,
IPOM3BO/IHAs, [1EPBOOOPA3HAs, ONPECIICHHbIN HHTErpall; yMETh HaXOAUTh
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKINH, UCIIOJIB3YsI CIPABOYHBIC MAaTEPHAIIBL;
UCCIIEI0BaTh B IPOCTEHIINX clTydasiX (yHKIUU HA MOHOTOHHOCTh, HAXO/IUTh
HanOOJIbIINE M HANMEHBIINE 3HAYCHUS (DYHKIIUIA; CTPOUTH TPaPUKH
MHOT'OYJIEHOB € UCIIOJIB30BAaHUEM alllapaTa MaTeMaTU4YEeCKOrO aHAJIN3a;
IIPUMEHSITH IPOU3BOIHYIO IIPU PELLIEHUH 337a4 Ha IBUKEHUE; peliaTh
MPAaKTUKO-OPUEHTHPOBAHHBIE 3a7]auil Ha HaOOJIbIINE M HAUMEHbIIIHE
3HAYEHUS], HA HAXO0X/IEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh OIEPUPOBAThH MOHATUIMHU: PallMOHANIbHAs (QYHKLUS, IOKA3aTEIbHASL
GyHKIMS, cTeneHHas QyHKIUS, Jorapupmuaeckast pyHKIus,
TpUTrOHOMETpHUUYecKre QyHKIMH, OOpaTHbIE PYHKIIUHN; YMEHHUE CTPOUTh
rpadyK U3y4eHHBIX (QYHKIHMH, UCIIOIB30BaTh TpaUKU MIPU U3YUEHUH
IPOILIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX
IIPEIMETOB U 3a/1a4 U3 pealbHOMN KU3HU; BBIpaXaTh (hopMyIaMu
3aBHCHUMOCTH MEKIYy BEJIUYNHAMU;

- YMETh pelIaTh TEKCTOBBIE 3aJa4l Pa3HbIX THIOB (B TOM YHCIIE HA
MPOIIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, padOTy, CTOMMOCTb TOBapOB U
YCIIyT, HAJIOTH, 3aJ]a4i U3 00JIaCTH YIPaBJIEHUS JIUYHBIMUA U CEMEUHBIMU
(buHaHCAMM); COCTABIIATH BBIPAXKEHUS, YypaBHEHUS, HEPAaBEHCTBA M UX
CHCTEMBI 10 YCIIOBHIO 33JjauH, UCCIIE0BATh MOIYYEHHOE PEIIeHUE U
OLIEHUBATh MPABJIONIO0OHOCTD PE3YJIbTATOB;

- YMETh ONEPUPOBATh MOHATUSAMU: CpeHee apupMeTHIECKoe, MeIhaHa,
HauOoJIbIIIee M HAMMEHbIIIee 3HAYCHHUsI, pa3Max, AUCIIEPCHUs], CTaHIapTHOE




cec peLHeHI/ISI, HaXOIUTb apFYMGHTBI JJIA
JIOKA3aTeIbCTBA CBOMX YTBEP)KJICHUH, 3aaBaTh
[apaMeTpbl U KPUTEPUU PELLICHUSA;

- QHAJIM3UPOBATH IMOJTYYCHHBIC B XOJIC PEIICHHUS
3ada4un pe3yJIbTaTBI, KpI/ITI/I‘-IeCKI/I OILICHHUBATh UX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATh U3MEHCHHUE B
HOBBIX yCJIOBI/HIX;

-- YMETh MIEPEHOCUTH 3HAHHS B
MO3HABATCIIBHYI0 M TPAKTUYCCKYIO 00JacTH
JKA3HEIEATENBHOCTH;

- YMGTB I/IHTerI/IpOBaTI) 3HAHUA H3 pa3HI)IX
IPEeIMETHBIX 00acTel;

- BbIABUT'ATHb HOBBEIC nuacu, HpCI[JIaFaTB
OpPUTMHAJILHBIC MTOJIX0/IbI U PEIICHUS;

M CHOCOOHOCTHL HMX HCIIOJNL30BaHHUS B
MO3HABATCIILHON M COIMAIbHOM MPaKTHKE

OTKJIOHEHHUE YMCIIOBOTO HA0Opa; yMETh U3BJIEKaTh, UHTEPIIPETUPOBATH
UH(pOpMalKIO, IPEACTaBICHHYIO B Ta0NIMILIaxX, HA JuarpaMMax, rpapukax,
OTPaKAIOIIYIO0 CBOKWCTBA PEaIbHBIX IIPOLIECCOB U SIBJICHUH; IIPEICTABIIATh
MHGOPMALIKIO C IIOMOULIBIO TaOIUI] U AUArPaMM; HUCCIIEJ0BATh
CTaTUCTHYECKUE JJAaHHBIC, B TOM YHCIIE C TPUMEHEHUEM IpauuecKux
METOJIOB U JIEKTPOHHBIX CPECTB;

- YMETh OIEPUPOBATH MOHATHAMU: CIIyYaiHBII OMIBIT U CIIy4aifHOE COOBITHE,
BEPOSTHOCTb CIYy4ailHOTO COOBITUS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
UCTIOJIb30BaHUEM I'PpahUIECKUX METOJIOB; IPHUMEHSATH (POPMYIIBI CIIOKEHUS U
YMHOXXEHUS BEpOSTHOCTEH, KOMOMHATOPHbIE (PAKTHI U (HOPMYIIBI IPU
pEIIEeHNN 3a]a4; OLIECHUBATh BEPOSITHOCTU peaIbHbIX COOBITUI; 3HAKOMCTBO
CO CIIy4YailHBIMU BEIMYMHAMU; YMEHNUE IPUBOJUTH IPUMEDPBI IIPOSBICHUS
3aKOHa OOJIBIIMX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETb OIIEPUPOBATH MOHATUAMU: TOUKA, IPSAMAas, INIOCKOCTb,
IIPOCTPAHCTBO, ABYTPaHHBIN YIoJjl, CKPEIMBAIOIINECS IPSIMBIE,
NapaJUIEIBHOCTD U NEPIEHIUKYIIPHOCTD MPSAMBIX U INIOCKOCTEH, Yol
MEXy NPSMBIMH, YTOJI MEKIY NPSAMON U IIJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J10 TUIOCKOCTH, PACCTOSHUE MEKIY
MIPSAMBIMH, PACCTOSTHUE MEXKY IIJIOCKOCTSIMU; YMEHUE UCIIOJIB30BATh IIPU
peLIeHNH 3aj1au U3y4eHHbIe (DaKThl U TEOPEMBI IUIAHUMETPUH; YMEHUE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

- YMETb ONIEPUPOBATH MOHATUSAMU: MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapajuienenunes, npusma, nupammuaa, Gurypa u noBepxXHoCTh
BpallleHNs, LIMIMH/P, KOHYC, ap, cdepa, ceueHus: pUrypsl BparieHus,
IUIOCKOCTB, Kacarolasics cepsl, HWINHAPA, KOHYCA, IJI0IIab [IOBEPXHOCTH
UPaMU/Ibl, IPU3MBI, KOHYCa, LMIMHIPA, IJIoHaas chepsl, 00beM Kyoa,
MIPSAMOYTOJIBHOTO MTAapajuIeNIeUIIe1a, TUPaAMUABbI, IPU3MBbI, IWJINH]pA,
KOHYCa, [I1apa; yMeHHne n300pakaTb MHOTOTPAaHHUKHU U TIOBEPXHOCTHU
BpalIEHUs, UX CEUYEHHUs OT PYKH, C TOMOIIBIO YEPTEKHBIX NHCTPYMEHTOB H
JJIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATh CHMMETPHIO B IIPOCTPAHCTBE;
YMEHHUE PaclO3HaBATh PABUIIBHBIE MHOTOI'PAHHHKH;

- YMETh OIEPUPOBAThH MOHATHAMU: ABHKEHHE B IPOCTPAHCTBE, M10100HBIE
¢burypsl B IpOCTPaHCTBE; UCIIOJIB30BaTh OTHOIIEHUE TUIOMIA e
MOBEpPXHOCTEH 1 00BEMOB MOAOOHBIX (PUTYp IPU PEIICHUH 33/1a4;




- YMETb BBIYUCIIATH TEOMETPUUECKUE BEIMUUHBI (AJIMHA, YTOJI, IUIOLIalb,
00BbeM, IUIOIA/Ab IOBEPXHOCTH), UCIIOJIb3Ysl U3yUEHHbIE (POPMYJIIBI U METO/IBI;
- YMETb OIIEPUPOBATh MOHATUAMU: PSIMOYTOJIbHASL CUCTEMA KOOPMHAT,
KOOpJMHATBI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIPHOE
IIPOU3BENIEHUE, YTOJ MEKY BEKTOPAMH, CyMMa BEKTOPOB, IIPOU3BEIECHNE
BEKTOpa Ha YHUCJIO0; HAXOJUTh C IIOMOIIBIO U3YYEHHBIX (POPMYII KOOPAUHATHI
CEpEeMHBI OTPE3Ka, paCCTOSHUE MEXY IBYMS TOUKAMU;

- YMETb BBIOMPATh MOAXOAINN U3yYEHHBIH METOA JUI PELIeHUs 3aauH,
pacro3HaBaTh MaTeMaTHYECKUE (PaKThl 1 MAaTEMAaTHIECKUE MOJICITH B
HIPUPOJHBIX U OOIECTBEHHBIX SIBIICHUSX, B UCKYCCTBE; YMEHUE ITPUBOJUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUM POCCUNCKON U MUPOBOM
MaTEMaTHYECKON HAYKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: OIPEIEICHUE, aKCHOMa, TEOpEMa,
CJIEJICTBUE, CBOWCTBO, IIPU3HAK, JOKA3aTEJIbCTBO, PABHOCUJIBHBIC
(bopMynHpOBKH; yMeHHE (OPMYITHPOBATH OOPATHOE M MIPOTHUBOIIOJIOKHOE
YTBEPKACHHUE, IPUBOJUTH IIPUMEPHI U KOHTPIIPUMEPHI, UCIIOJIb30BaTh METOJ
MaTeMaTHYeCKON MHAYKIMHU; IPOBOJANUTH JOKa3aTeIbHbIE PAaCCYXKICHUS IIPU
pELIEHNN 3a]a4, OLIEHUBATh JOTMYECKYIO ITPABHIIBHOCTD PACCYXACHUN;

- YMETh ONEPUPOBATH MOHATUSIMU: MHOXKECTBO, IOJIMHOKECTBO, OIIEpallun
HaJ MHOXKECTBAMH; YMEHHUE UCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
anmapart JJIsl ONMCaHUs PeaJIbHBIX MPOIECCOB U SIBJICHUM MTPH pEIIeHUN
3ajiay, B TOM YHCJI€ U3 JPYTUX y4eOHBIX IPEAMETOB;

- YMETh ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, epeBo, LUK, rpad
Ha MJIOCKOCTH; YMEHHE 3a]1aBaTh U OMUCHIBATh Ipadbl pa3TMuHbIMU
crocobaMu; UCIONIb30BaTh rpadbl MpU pelIeHUH 3a/1a4;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATHAMU: COYETaHUE, IEPECTAHOBKA,
YHUCJIO COYETaHMH, YNCIIO NMePEeCcTaHOBOK; OMHOM Hpl0TOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DAKThI U PACCYXKIECHUS JUTSl pellIeHHs 3a/1a4;
-yMeTh ONEepPUPOBATh MOHATUSMU: HATYpaJIbHOE YUCIIO, IIEJI0€ YUCIIO, OCTATOK
10 MOAYJIO, PAIMOHAILHOE YHMCIIO, HPPALMOHAIIBHOE YUCII0, MHOXKECTBA
HaTypaJIbHbIX, LENbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YNCEN;, YMEHHE
UCITOJIb30BaTh MPU3HAKY JIEIMMOCTH, HAMMEHBIINH OO AeTUTENIh U
HauMeHblIee olliee KpaTHoe, anroput™ EBkina npu penienuu 3aaad;
3HAKOMCTBO C Pa3IM4HbIMH ITO3ULUOHHBIMU CUCTEMAaMU CUHUCIICHMUS;




- YMETh CBOOOJIHO OIIEPUPOBATH MOHATHAMHU: CTETICHb C LEJIBIM MTOKa3aTeeM,
KOPEHb HATypaJIbHOW CTENEHH, CTENEHb C pallMOHAJIbHBIM I10Ka3aTeNeM,
CTETIeHb C JeHCTBUTEIIbHBIM (BEIIECTBEHHBIM) TIOKA3aTeIeM, JIorapuhm
YHCIIa, CUHYC, KOCUHYC U TAHT€HC IPOU3BOJILHOTO YHCIIA;

- YMETh OIIEPUPOBATH MOHATHIMHU: TOKIAECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEPaBEHCTB, PABHOCUJILHOCTh YPaBHEHH, HEPAaBEHCTB U CHCTEM,
pannoHaIbHbIE, HPPALIIOHAJIbHBIE, [I0KA3aTeJIbHbIE, CTEIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUIECKHE yPaBHEHUS, HEPABEHCTBA U
CHCTEMBI; YMEHHUE pelllaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOLIbIO
Pa3IMYHBIX TPUEMOB; PEIIaTh YpaBHEHHS, HEPABEHCTBA U CUCTEMEI C
apaMeTpoM; IPUMEHATh YPaBHEHMsI, HEPABEHCTBA, X CUCTEMBI JJIs
peLIeHUsI MAaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3InIHbIX 001acTeil HayKu U
peaqbHOM KU3HU,

-yMeTb CBOOOJIHO OTIEPHPOBATH MOHATHAMHU: rpaduK GyHKINU, OOpaTHAs
(byHKLUS, KOMIIO3UIMS (PYHKUMHN, TUHEHHas GyHKLUSA, KBaJApaTUYHAs
byHKIWsA, cTeneHHas (YHKIHS ¢ IeTTbIM TI0Ka3aTeneM, TPUTOHOMETPHIECKHE
¢byHK1MH, 0OpaTHBIE TPUTOHOMETpHUUYECKHE (DYHKIMH, TIOKa3aTeabHas U
norapudmuueckas QyHKINUN; yMEHHUE CTPOUTH rpauKu GyHKIIHM,
BBINOJIHATH MpeoOpazoBaHus rpaduKoB QyHKIHI;

YMEHHUE HCIONIb30BaTh rpaduku HYHKIMN IS H3y4ESHHUS TIPOIIECCOB U
3aBUCUMOCTEH MpH PEeLIeHUH 337a4 U3 IPYTUX yUeOHbIX IPEIMETOB U U3
peanbHOH JKU3HU; BRIpAKATh (POpMyTIaMH 3aBHCUMOCTH MEKIY BEIMYHMHAMHU;
yMEHHE CBOOOHO ONEpUPOBATh MOHATUAMU: YETHOCTh (PYHKIUH,
NEPUOTIMIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTH (DYHKITH, MOHOTOHHOCTb
GbyHKLNH, SKCTpeMyM (QyHKIMH, HauOoJIbIlIee M HauMEHblIIee 3HaUeHUs
(GYHKIIMY Ha TPOMEKYTKE; YMEHHE TIPOBOANTH UCCIIeIOBaHNEe (DYHKIINH;
YMEHHUE UCIIONIb30BaTh CBOMCTBA U rpaduku GYyHKIUN TS peIIeHUs
ypaBHEHUM, HEPABEHCTB U 3ajau ¢ MapaMeTpaMu; U300pakaTh Ha
KOOP/AMHATHOH MJIOCKOCTH MHOXECTBA PEIIeHUI YpaBHEHUI, HEPaBEHCTB U
UX CUCTEM;

- YMETh CBOOO/THO ONEPUPOBATH MOHATHIMMU: MOCIEI0BATEIBHOCTD,
apudmeTrnyeckas mporpeccus, reoMeTpruueckast nmporpeccus, 6€CKOHEYHO
yOBIBaroIasi reoOMeTpUYecKast IPOrpecchs; yMEeHHUeE 3a/1aBaTh




M0CJIEIOBATEIBHOCTH, B TOM YHCIIE C TOMOILBIO PEKYPPEHTHBIX (POPMYIL;

- YMETh OIIEPUPOBAThH MOHATUSIMHU: HENPEPHIBHOCTh (DYHKIIMH, ACUMIITOTHI
rpaduka QyHKIUH, IepBasi ¥ BTOpas IPOU3BOHAS (PYHKIUH,
reoMeTpUUYECKUi U (PU3NYECKUI CMBICI IPOM3BOIHON, IIEpBOOOpa3Has,
OTIpeIeICHHBI UHTETPaJl; yMEHUE HaXOIUTh aCUMIITOTHI rpaduka GyHKINY;
YMEHUE BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIUH (PYHKIMIA, HAXOIUTHh YpaBHEHHE KacaTeIbHON K TpaduKky
bynxuun;

YMEHHUE HCIOJIb30BATh MMPOU3BOIHYIO JUIS UCCIICAOBAHUS (PYHKITUH, 115
HaXO0XKJICHUS HAWTy4Ilero pereHus B MIPUKIaJHbIX, B TOM YHCIIE COLUAIBHO-
HYKOHOMHYECKUX U (PU3UUECKUX 3aJauax, sl ONPeIeSICHHsI CKOPOCTH U
YCKOPEHHUSI; HaXOAUTh MJIOMIAIU U 00BEMbI (PUTYp ¢ IOMOILBIO HHTErpaa;
MPUBOANUTH PUMEPHI MATEMAaTHIECKOTO MOJICIIMPOBAHUS C TOMOIIBIO
muddepeHIaTbHBIX YpaBHEHU;

- YMETh OIEPUPOBATH MOHATHIMHU: KOMILIEKCHOE YUCIIO, COTIPSKEHHBIS
KOMIIJIEKCHBIE YMCIIa, MOAYJb U apIyMEHT KOMILIEKCHOI'O YKcia, popma
3aIMCH KOMIUIEKCHBIX YUCeN (TeoMeTpHUIecKasi, TPUTOHOMETpHYECKas 1
anredpanyeckas); yMeTb IPOU3BOAUTE apu(METUUECKHE EHCTBUSA C
KOMIUJIEKCHBIMHU YMCIIaMH; TIPUBOUTH TPUMEPHI HCIIOIB30BAHUS
KOMIIJIEKCHBIX YHCET;

- YMETh CBOOOJTHO OIIEPUPOBATH MOHATHIMHU: CpeHEe apupMETHIECKOE,
Me/MaHa, HauboJiplee ¥ HaMMEHbIlIee 3HAYSHU s, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE JJIsl ONTMCAHNS YHCIIOBBIX JIaHHBIX; YMEHUE
UCCIIeI0BaTh CTATUCTUYECKUE IaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadMUecKuX METOJIOB U SJICKTPOHHBIX CPE/ICTB; TPaQHUECKH HCCIIEIOBAThH
COBMECTHBIE HA0JIIOJICHHSI C TIOMOIIBIO IMarpaMM pacCeUBaHMsI U JIMHEHHON
perpeccuu;

- YMETh HaXOJIUTh BEPOSATHOCTH COOBITUI C MCIIOIB30BaHUEM TpapUUECKUX
METO/IOB; IPUMEHSTH ISl PEIIeHUs 3a1a4 (POPMYIIBI CIIOKESHUST M YMHOKCHUS
BEPOSTHOCTEH, GOpPMYITy MOIHOM BeposTHOCTH, hopmyny beprymu,
KOMOMHATOpHbIE (PaKThl U (POPMYJIbI; OLIEHUBATh BEPOSTHOCTH PEATbHBIX
COOBITHI; YMEHHE OIIepPUPOBAThH MOHATHIAMU: CITydaiiHasi BeJIMYMHA,
pacripeieieHue BepOsTHOCTEH, MaTeMaTHIECKOe OKUaHHE, TUCTICPCHS U
CTaHJApTHOE OTKJIOHEHHE CITy4aifHOW BEIMYMHBI, QYHKIIMU pacipeesieH s U




IJIOTHOCTH PAaBHOMEPHOI'0, IOKA3aTEIbHOI0 M1 HOPMAJILHOT'O PacpeesICHU;
YMEHUE UCI0JIb30BaTh CBOMCTBA U3YUYEHHBIX PACIPEACIICHUN JIJISl PEILICHUS
3a4a4, 3HAKOMCTBO C IIOHATHUAMMU:. 3aKOH OOJIBIITNX YHUCCJI, METOAbL
BBIOOPOYHBIX HCCIIEIOBAHUMN; YMEHUE MPUBOIUTH IPUMEPHI MPOSIBICHUS
3aKOHa OOJBIINX YHCET B IMPpUPOAHBIX U 06H_I€CTBCHHBIX SABJICHUAX

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: TOUKA, PSIMasi, TNIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IVIOCKUH yroJl, IBYIPaHHbIN yroJl,
TPEXTPaHHBII YroJ, NepeCceKaIINECcs, apaIeIbHbIE U CKPEIIMBAOLINECS
IIPSIMBIE, ITAPAJUIEIBHOCTD U NEPIEHANKYIJIAPHOCTD IPSIMBIX U IIJIOCKOCTEM,
YTOJI MEXAY IPSAMBIMH, YTOJI MEXAY MPSAMOM U IUIOCKOCTBIO, YTOJl MEXIY
TUIOCKOCTSIMH; YMEHHE MCIIOJIb30BaTh MPH PEIICHUH 33724 N3yYCHHBIE (DaKThI
U TEOpEeMbl TUIAHUMETPHUH; YMEHHE OIIECHUBATh pa3Mepbl 00bEKTOB B
OKpY’KaroIIEM MUPE; YMEHHUE OIIEPUPOBATH ITOHATUSIMU: MHOTOTPaHHUK,
CE€YeHUE MHOTOI'PaHHUKA, IPABWIbHBIA MHOTOTPAaHHUK, TPU3Ma, TMPaAMU/Ia,
¢durypa v MOBEpXHOCTH BpalLlleHUs, IIHJIMHIP, KOHYC, IIap, chepa, pazBepTKa
MMOBEPXHOCTHU, CEYEHHS KOHYCA U LUIIMH/PA, MapaIeIbHbIE OCH WU
OCHOBAHMIO, CEUEHHE I1apa, IUIOCKOCTh, Kacaromasics chepbl, HUIMHIPA,
KOHYCa; YMEHHE CTPOUTh CEYeHHE MHOTOI'paHHMKA, U300paXKaTh
MHOTI'OI'paHHUKU, (1)I/Il"ypbl 1 MOBEPXHOCTU BpalICHUA, UX CCUCHUA, B TOM
YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATH CBOMCTBA
reOMeTpUYECKUX PUTYp, CAMOCTOSITENLHO (POPMYIUPOBATH ONpPEAEICHUS
u3y4daeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuyYecKux GUryp, 000CHOBBIBATh WJIM ONPOBEPIaTh UX; yMEHUE
IPOBOJIUTH KJIacCU(PUKALMIO GUTYp TIO PA3TUYHBIM IPU3HAKAM, BBIIOIHSATh
HCO6XOILI/IMLIC AOMOJHUTECIIBHBIC ITIOCTPOCHUA

- YMETb CBOOOIHO ONEPUPOBATH MOHATHAMM: IUIOIIAAbL (PUTYpPBI, 00BEM
¢burypsl, BeJIMYMHA YIJIa, PACCTOSHUE OT TOUKH JI0 TNIOCKOCTH, PACCTOSIHHE
MEXy IPSIMBIMU, PACCTOSTHUE MEXTy TUIOCKOCTSIMHU, IO cephl,
IIOLIA/1b MOBEPXHOCTU MUPAMUIbI, IPU3MBI, KOHYCA, IUJIUHAPA, 00bEM
KyOa, MpsIMOYTOJILHOTO Mapaielenunena, MupaMuabl, IPU3Mbl, HIUIMHIPA,
KOHYCa, Iapa; yMEeHUE HaXOIUTh OTHOIIEHHE 00bEMOB MOJOOHBIX UTYD;

- YMETh CBOOOJTHO ONEPUPOBAThH MOHATHIAMU: ABHKEHHE, MTapaJlIeTbHBIN
MEePEHOC, CHMMETPHSI Ha MJIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue 11010015, MOA00HbIE (GUTYPBI; YMEHHE PACIIO3HABATH




paBHbIE U IOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPO/JIE, HCKYCCTBE,
apXUTEKTYpE; YMEHUE UCII0Ib30BaTh T€OMETPUUECKUE OTHOLLICHUS, HAXOIUTh
reOMETPHUECKUE BETMUMHBI (JUTMHA, YTOJI, TUIOAa1b, 00HEM) MPH PEIICHUH
3aJja4d U3 IPYrux y4eOHbIX IIPEIMETOB U U3 PeaIbHOMN KU3HHU;
- YMETh CBOOOJIHO OIIEPUPOBATH MOHATHAMU: IPSIMOYTOJIbHAS CHCTEMA
KOOpJMHAT, BEKTOP, KOOPAUHATBI TOYKU, KOOPAUHATEI BEKTOpA, CyMMa
BEKTOPOB, IIPOU3BEACHNE BEKTOPA HAa YUCIIO, PA3JIOKEHHE BEKTOPA 110
0a3ucy, CKalspHOE MPOU3BEIEHUE, BEKTOPHOE IIPOU3BEIEHUE, YTOJ MEKAY
BEKTOPAMM; YMEHHUE UCII0JIb30BATh BEKTOPHBIN U KOOPAMHATHBIN METO JJIsl
peLIeHHs FeOMETPUUECKUX 3a/1ad U 3a/1a4 JPYTruX y4yeOHbIX IPEAMETOB;
ONEepUPOBATH MOHIATUSIMU: MaTpulla 2X2 1 3X3, onpeneanTeNb MaTpULIbI,
TEOMETPUYECKUIN CMBICI OIIPENEIUTENS;
- YMETb MOJIEJIMPOBATh PEAJIbHBIE CUTYALUU Ha SI3bIKE MAaTEMAaTUKH;
COCTaBJIIATh BBIPAXKCHMSI, yPAaBHEHHUs], HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 33]1a4H, UCCIIEJ0BATh IIOCTPOCHHBIE MOJEIHU C UCIIOIb30BAHUEM
anmnapara anreopbl, HHTEpIPETUPOBATh NOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTeMaTHYECKHUE MOJIEIH C TOMOUIbIO0 TEOMETPUUYECKUX TTOHATHI U BEJTUYHH,
pelaTh CBA3aHHbBIE C HUMHU IIPAKTUYECKHE 3a/1a4H; COCTABIIATH
BEPOATHOCTHYIO MOJIETb M UHTEPIPETUPOBATH NOJTYyUEHHBIN Pe3ysIbTarT;
pelaTh NpUKJIAIHbIE 3aJa4l CPEICTBAMU MaTEMAaTHUECKOTO aHAJIN3a, B TOM
YHCIIEe COLUAIBHO-DKOHOMUYECKOT0 U (PU3NYECKOT0 XapaKTepa;
- yMeHHE BBIOMpaThb NOAXOAALIMA METOX [UId pelIeHUs 3ajJauu;
NOHMMAaHWE 3HAYMMOCTH MATEMaTUKU B M3YyYEHUU TPUPOIHBIX U
0O0I1eCTBEHHBIX MTPOLIECCOB U SIBICHUI; YMEHHE paclio3HaBaTh MPOSBICHHUE
3aKOHOB MaTeMaTHUKH B MCKYCCTBE, YMEHHE NPHUBOJUTH MPUMEPHI
MaTE€MaTU4YeCKUX OTKPBITUH POCCHUMCKOM M MHUPOBOM MAaTeMaTHYECKON
HayK1
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B o0nactu eHHOCTH HAYYHOTO MTO3HAHMS:
-c(hOpMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsL HAyKH U OOIIECTBEHHON NpPaKTHKH,
OCHOBaHHOT'O Ha Jiaore KYJIbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B
HOJIUKYJIbTYPHOM MHDE;

- COBEpPILEHCTBOBAHHE A3BIKOBOM u
YUTATEJIbCKOM  KyJIbTYphl  KaKk  CpeICTBa
B3aUMOJICHCTBUSA MEXAY JIOABMU U TO3HAHUS
MUDA;

- OCO3HAHME IIEHHOCTU HAay4YHOH JIeSTebHOCTH,

FOTOBHOCTb  OCYIIECTBIIATH  NPOECKTHYKO U
UCCIIEN0BATEIBCKYIO JIeATEIIbHOCTD
WHJVBHIYAJIbHO U B IPYIIIIE.

OBnajgeHue  yHUBEPCAJIbHBIMM  Y4E€OHBIMU

MI03HABATEIbHBIMU JACHCTBHUSMH:

B) paboTta ¢ uHpopmaruei:

- BJIAJETh HABBIKAMHU TIOJYYCHHUS HHPOPMAIIUH
U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSATEIBHO

OCYILECTBIISITh MIOUCK, aHaJIn3,
CHUCTEMATU3ALHIO0 " MHTEPIPETALINIO
uH(pOpMallMl pa3IUYHbIX BUAOB U  (opm
IIPEJICTaBIICHHUS],

- co3/aBaTh TEKCThl B pa3IMyHbIX (popmarax c
y4eTOM Ha3zHaueHUs MH(OpPMaluu M LeJIeBOH
ayUTOpUH, BBIOUpas ONTHUMAJIbHYIO (QOpMY
IIPEJICTaBICHUS U BU3yalIU3aluy;

- OLEHHUBaTh JOCTOBEPHOCTb, JIETUTUMHOCTD
UHpOpPMalIUU, €€ COOTBETCTBUE IMPABOBBIM H
MOpaIbHO-ITHUYECKUM HOpPMaM;

- MCIIOJIb30BaTh CPeACTBAa MH(OPMAIIMOHHBIX U
KOMMYHHKAIIIOHHBIX TEXHOJOTUH B PpEUICHUH
KOIHUTHBHBIX, KOMMYHHUKaTHUBHBIX "

- YMETh ONEPUPOBATH TOHATUSMU: pallMOHATbHAs (YHKIUS, TOKA3aTeIbHAS
byHKIIHS, CTEeTeHHast dbyHKIIHSA, sorapupmMuIecKas byHKIIHS,
TPUTOHOMETpHYECKHE (YHKIUU, OOpaTHbIe (QYHKIMH; YMEHHE CTPOUTH
rpadKd HM3Y4YCHHBIX (QYHKIUIH, HCIOJB30BaTh TpauKH TpH HU3Y4YCHUH
MPOIIECCOB M 3aBUCUMOCTEH, MPH PEIICHHHM 3aJa4 U3 JIPYTHX Y4eOHBIX

OpeIMEeTOB W 3aJady U3 peajbHOW JKU3HM; BBIpakarb GopMylaMu
3aBUCUMOCTH MEX1Y BEIUUMHAMU;

- yMeTb  ONEpUpPOBATh  MOHATUSIMHU:  TOXAECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHKWe, ypaBHEHWE, HEPABEHCTBO, CHCTEMa YpPaBHCHHH W
HEPAaBEHCTB, PABHOCUJIBHOCTh YPaBHEHMH, HEPABEHCTB M  CHCTEM,
panMoHaIbHbBIE, UppaLMOHAJILHEIE, MOKa3aTeIbHBIC, CTETIICHHBIE,
norapuMuyueckue, TPUTOHOMETPUUYECKUE YpaBHEHMs, HEpPaBEHCTBA U

CHCTEMBI; YMETh peIlaTh ypaBHEHHUS, HEPABEHCTBA U CHUCTEMBI C ITOMOIIBIO
pa3MUYHBIX IPHEMOB; pEUIaTh YPAaBHEHHS, HEPABEHCTBA M CUCTEMBI C
napamMeTpoM; TPUMEHSTh YPaBHEHUS, HEPAaBEHCTBA, WX CHCTEMBI JIJIs
peuIeHus] MaTeMaTHYECKUX 3aJad M 3a7a4 U3 Pa3IMyHbIX 00JlacTeil HAyKu M
peanbHOU KHU3HU;

- yMeTb CBOOOJIHO ONEpPUPOBATh MOHATUSMU: JBWKEHHE, MapayljeabHbIN
NEPEeHOC, CHUMMETPHUS Ha IUIOCKOCTH WM B TIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue mNOA00Ms, MOAOOHbIE (GUIYphl; YMETb pPAacCHO3HABATH
paBHBIE M TONOOHBIE (UTYpH, B TOM YHCJIE B TNPHPOJE, HCKYCCTBE,
apXUTEKType; yMeThb HCMOJb30BaTh I'€OMETPUYECKHE OTHOILIEHMS,
HaXOJUTh TN€OMETPUYECKHE BEIWYMHBI (JJIMHA, YroJl, IUIOIIAJb, O0BEM)
IOpU pelleHUH 33/a4 U3 JPYyrux Y4eOHBIX NpPEeAMETOB M M3 peabHOMN
KHU3HU




OpPraHU3allMOHHBIX 33724 C COOJIOIEHUEM
TpeboBaHU SPrOHOMHKH, TEXHHUKH
0€30IaCHOCTH, THTHEHBI, pecypcocOepekeHus,
NPaBOBBIX M ATHYECKUX  HOPM, HOPM
uH(OPMAIIMOHHON 0€30MaCHOCTH;

- BJIAQJETh HAaBBIKAMHM pACIO3HABaHUS W
3am|Thl  “UHGOpMAMK, HH(POPMAITMOHHOU
0€30MacHOCTH JINYHOCTH
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B obiactu
BOCIIUTAHUS:

-- c(hOpMUPOBAHHOCTh HPaBCTBEHHOTO
CO3HAaHHA, DTHYECKOTO IMOBEICHU,

- CcHnocoOHOCTh  OLIGHMBATH  CUTYAlMIO H
MPUHUMATh OCO3HAHHEIE perieHus,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

- OCO3HaHHME JIMYHOTO BKJIaJla B IOCTPOCHHE
YCTOHYHMBOTO OyIyIIEro;

- OTBETCTBCHHOE OTHOIICHHE K CBOHM
poauTensM W (WIM) JOPYTUM 4YiIE€HAM CEMbH,
CO3JAaHHMI0O CEMbH HAa OCHOBE OCO3HAHHOTO
NPUHATHS LEHHOCTEH CEeMEWHOM JKM3HM B
COOTBETCTBUU C TPaIULIUSIMHU Hapo 0B Poccuu;
OBnaneHre YHUBEPCAIBHBIMH PETYISTUBHBIMU
JEUCTBUSIMU:

a) CaMOOpTaHU3AIIHS:

JyXOBHO-HPAaBCTBEHHOI'O

- CaMOCTOSITEIILHO OCYIIECTBIISATh
MIO3HABATEIIBHYI0  ACSTEIBHOCTb,  BBISABIIATH
npoOsieMbl, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHBIE 3aJjaud B  00pa3oBaTe’IbHOMN

ACATCIIBHOCTH U JKU3HCHHBIX CUTYAIlUAX;

- CaMOCTOSITENIbHO COCTAaBIATH IIJIaH PELICHUs
npoOJeMBl C Y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUH;
- 1aBaTb OLICHKY HOBBIM CUTYallUsIM;
CIIOCOOCTBOBATH (dopMHpOBaHHUIO u
MPOSIBJICHUI0 IIMPOKOW JPYIULMN B pPa3HbIX
001acTAX 3HAHUM, MOCTOSHHO MOBBIIATH CBOM
00pa3oBaTeNbHbII U KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

HCIIOJIB30BATh IMPUEMBIL pe(bneKcm/I JUIA OLICHKH
CHUTYallU{, BBIOOpA BEPHOTO pEILICHHUS;

- YMEThb OIEpUPOBATh TMOHSATUSAMU: PpPALMOHAIBHBIC, HpPpAUOHAIbHbBIE,
MOKa3aTelbHble, CTEHEHHbIE, JOrapudMUUYECKUE, TPUTOHOMETPHUUECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBAThH MOHATUSIMU: MHOTOI'PAaHHUK, CEYCHHE MHOTOTPaHHUKA,
Ky0, mapajuienenuresn, Npu3Ma, NOUpaMuaa, QUrypa U TMOBEPXHOCTD
BpallleHus, UWIMHIpP, KOHYC, map, cdepa, cedyeHus QUIypbl BpalleHUS,
IUIOCKOCTh, Kacarouascs cgepsl, MUINHIPA, KOHYCa, IJIOUIa(b ITOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYyCa, IWIMHJIpA, IUIOmans cdepbl, o0beM Kyoa,
MPSIMOYTOJIBHOTO — TapajUIeNIeNUNea, MHUPAMUIbl, TMPU3MBI, IWJIWHIpA,
KOHyca, Ilapa; yMEeHHe H300paxkaTb MHOTOTPAaHHUKM M TOBEPXHOCTHU
BpaIllEHUs, UX CEUEHHUS OT PYKH, C MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB U
AIIEKTPOHHBIX CPEACTB; YMETh PAaclO3HAaBaTh CHMMETPHIO B MPOCTPAHCTBE;
YMETh Pacro3HaBaTh MPABWIbHBIE MHOTOIPAHHUKY;

- YMETh OIEepPUPOBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,

KOOPJMHATHl  TOYKH, BEKTOpP, KOOpPAMHATHI BEKTOpa, CKaJsPHOE

MPOU3BEICHUE, YIOJ MEXIYy BEKTOpAaMHU, CyMMa BEKTOPOB, MIPOU3BEICHUE

BEKTOpPa Ha YHCJIO; HAXOJUThb C IIOMOUIbI0 HM3YYEHHBIX (GopMyll

KOOPJMHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXKY IByMs TOUKaMHU




- YMETh OLEHHBAThb PUCKH U CBOEBPEMEHHO
NPUHUMATh PELICHUsS 110 UX CHUYKECHHIO;

B) SMOLIMOHATILHBII UHTEJUICKT,
HpeAIoJIararoui chOPMUPOBAHHOCTD:
BHYTpECHHEH MOTHBAIUH, BKJTIOYAFOIIEH
CTpeMJICHHE K JIOCTHKCHHUIO LU U YCIEXy,
ONITUMU3M, MHHUIAATHBHOCTD, yMeHue
JIeiCTBOBATh, HCXOAS U3 CBOMX BO3MOYKHOCTEH;
- OMIIATUH, BKIIOYAIOMIEH  CIIOCOOHOCTH
NOHUMATh SMOIMOHAJIBHOE COCTOSIHUE JIPYTHX,
YYUTHIBATh ero  mpu  OCYUIECTBICHHUU
KOMMYHUKAIHH, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKHMBAHHUIO;

- COIMAJbHBIX HABBIKOB, BKJIIOYAIOIINX
CIOCOOHOCTh  BBICTPAaWBaTh OTHOLICHHUS C
JIPYTUMHU  JIFOABMH, 3a00TUTBCS, IPOSBISATH
MHTEPEC U pa3pemiaTh KOH(IUKTHI




OK 04
DddexkTrrHO
B3aUMO/JICVCTB
OBaTh u
pabotath B
KOJJICKTHBE H
KOMaH/Ie

TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOECKTHON U COLIMATbHOMN
JIEATEIIbHOCTH;

OgnageHue YHUBEPCAITbHBIMH
KOMMYHHUKATHBHBIMU JCHCTBUSIMH:

0) cCOBMECTHas IESITEIIbHOCTD:

- TIOHMMAaTh W WCIOJH30BaTh MPEHMYIIECCTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATH eI COBMECTHOMW JIEATEIBHOCTH,
OpPraHU30BBIBaTh M KOOPJIWHHUPOBATH JIEHCTBHS
[0 €€ JIOCTIKEHHIO: COCTaBIATh  IUIaH
NEHCTBUI, paclpenensiTh pOId C  Y4ETOM
MHEHUH YYaCTHUKOB OOCYKIaTh PE3YJIbTATHI
COBMECTHOM PabOTHI,

- KOOPJAMHHUPOBATh M BBINOIHATH pPabOTy B
VCIOBUSIX  PEaTbHOTO,  BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYIIECTBIIATH IMO3UTUBHOE CTPATETUYECKOE
MTOBEJICHUE B Pa3TMYHBIX CUTYaITUsX,
MPOSIBIISATE TBOPUECTBO M BOOOpakeHHe, ObITH
MHUIINATHBHEIM.

OBnaneHre YHUBEPCATBHBIMH PETYISTUBHBIMU
NEUCTBUSIMH:

I') IpUHATHE ce0s U APYTHUX JIIOCH:

- NMPUHUMATh MOTHUBBI M apTyMEHTBI JIPYTHX
N2 (71 npu aHaIu3e pe3yIbTaToB
JIEATENBHOCTH;

- TpHU3HaBaTh CBOE MPABO U TIPaBO JIPYTHX
JIFOJIeH Ha OITUOKY;

- pa3BUBaTh CHOCOOHOCTH MOHUMATh MHUpP C
MTO3UITUH JIPYTOT0 YeJIOBEKa

- YMETb ONEPUPOBATH MOHATUAMU: CIy4YallHBIA ONBIT U CIy4aillHOE COOBITHE,
BEPOSITHOCTb CIIYy4allHOTO COOBITHS; YMETb BBIUUCIATH BEPOATHOCTH C
UCTIOJIb30BaHUEM I'paUUECKUX METOJIOB; IPUMEHSTH (POPMYJIBI CIOKECHHUS U
YMHOXXEHUSI BEPOSITHOCTEH, KOMOMHATOpHble (aKkTbl M (QOpMYyNbl INpHU
pelIeHNH 3a/a4; OILICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHI; 3HAKOMCTBO
CO CiIy4ailHbIMU BEJIMYMHAMH; YMEHHE INPHUBOJUTH MPHUMEPHI MPOSIBICHUS
3aKOHa OOJIBIIMX YHCET B IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;
- YMETb CBOOO/IHO ONIEPUPOBATh MOHATHIMHU: CTEIEHD C LEJIbIM [T0Ka3aTeleM,
KOpPEHb HATypaJlbHOW CTENEHH, CTENEHb C palMOHAJIbHBIM IIOKAa3aTelIeM,
CTENEHb C JEHCTBUTENBHBIM (BEIIECTBEHHBIM) IIOKa3aTeleM, JOorapudm
YKCJla, CHHYC, KOCUHYC U TAHT'€HC IIPOU3BOJIBHOIO YHCIIA;
- yMeThb CBOOOJIHO OMEpUPOBATH MOHATUSMU: rpaduk (yHKIUHU, oOpaTHAS
byHkuus, KoMmmo3unus (GYHKIWH, JUHEWHas QYHKIUSA, KBaJpaTUdHAs
¢byHKLUs, cTeneHHas GYHKIHUS C LEeNbIM M0Ka3aTesieM, TPUTOHOMETPUYECKHe
¢byHkuuu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MOKa3aTelbHas H
norapupmuueckas QyHKIUH; YMETb CTPOUTh I'paduKu GYHKLIUN, BBIOJIHATh
npeoOpa3oBanus rpaguKoB (HyHKIIHIA;
- YMeTb HCHOJb30BaTh Ipadukud (YHKIMHA JUIS W3Y4EHHUs NPOLECCOB HU
3aBHUCUMOCTE NpH peUIeHUM 3ajad U3 JIPYIHX y4eOHBIX MPEAMETOB U U3
peanbHOM JKU3HHU; BRIpakaTh (pOpMysIaMH 3aBUCHMOCTU MEKIY BEIMYMHAMU;
- CBOOOJHO OIEpPUPOBATh MOHATUSAMHU: YETHOCTh (YHKIUH, NEPUOJUUYHOCTD
(GyHKLNHU, OTPaHUYEHHOCTh (PYHKLUH, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
dbyHKIMM, HauOOJIbIlIee M HAMMEHBIIIEe 3HAYCHUS (PYHKIIMU HA TIPOMEKYTKE;
yYMETb MPOBOJUTH UCCIIe0BaHUE (DYHKIINH;
- YMEThb HCHOJb30BaThb CBOWCTBA W Tpaduku (QyHKUUN Ui pelieHus
yYpaBHEHM, HEpaBEHCTB U 3aJay C [apamMeTpaMu; H300pakaTb Ha
KOOPJIMHATHON TUIOCKOCTH MHOKECTBA PEIICHWM ypaBHEHMI, HEPAaBEHCTB
U UX CUCTEM
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B o6macT 3cTeTH4eCcKOro BOCITUTAHUS:

- 3CTETHMYECKOE OTHOLIEHHWE K MHUPY, BKIIOUas
ACTETUKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOpYECTBA, CIOPTa, TPyJa U OOILIECCTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH BOCIPUHUMATH PA3IMYHBIE BUIBI
MCKYCCTBA, TPAJIUIMU U TBOPYECTBO CBOETO U
JpYrux HapoAOB, OLIYIIATh 3SMOIMOHAIBHOE
BO3/ICMCTBHE UCKYCCTBA;

- YOSKIEHHOCTh B 3HAUMMOCTH JJIsl TUYHOCTH U
oO1ecTBa  OTEYECTBEHHOTO W MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPaJULIMMA
¥ HapOJIHOTO TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIP@XXEHUIO B PAa3HBIX

BUJAaX HCKYCCTBA, CTPEMJICHHE TMPOSBIATH
Ka4yecTBa TBOPYECKOH JTMYHOCTH;

OBnanenue YHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMH J€HCTBUSAMU:

a) o0meHue:

- OCYIIECTBIATh KOMMYHHUKAaIlMM BO BCeX
cdepax KU3HHU;

- pacro3HaBaTb HeBepOaJbHBIE  CpPEICTBA
oOIIeHUs, TMOHMMATh 3HAYCHHE COIUAIBHBIX
3HAKOB, pacro3HaBaThb HPEINOCHUIKI
KOHQIIMKTHBIX ~ CHTyallud W  CMsATYaTh
KOH(JIUKTBI;

- Pa3BEPHYTO M JIOTUYHO H3JaraTth CBOIO
TOYKY 3pEHHsI C MCIIOJIB30BAaHHEM SI3BIKOBBIX
CpencTB

- YMETb ONEpUpPOBaTh MOHATUAMHU: CpelHee apudMeTHuecKoe, MeauaHa,
HauOoJplllee M HauMEHblEe 3HAYEHUs, pa3Max, AMCIEpCUs, CTaHAApTHOE
OTKJIOHEHHE 4YHCIIOBOrO Ha0Opa, YMEHHE H3BIEKATh, HHTEPIPETUPOBATH
uHGOpMaLKIO, TPEACTAaBICHHYI0 B TaOiMIaxX, Ha JAMarpammax, rpadukax,
OTpaXKaroIllyl0 CBOMCTBA pEAJIbHBIX IPOLIECCOB U SIBICHUMN; INPEACTaBIATh
uHGOpMALMI0 C  TOMOIIBIO  TabNMIl M JAMarpamMM; HUCCIEl0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM 4YHCIE€ C MNPUMEHEHHEM TIpaduuecKux
METO/OB U 3JIEKTPOHHBIX CPE/ICTB;

- yMeThb OIEepUpoOBaTh MOHATHSAMH: TOYKa, MpsAMasi, IJIOCKOCTH,
IPOCTPAHCTBO,  JBYIPAHHBIA  yroj,  CKpELIMBAIOLIMECS  IpsMBbIE,
NapajuleIbHOCTh U TMEPHEHAUKYISIPHOCTh NPSAMBIX M IUIOCKOCTEH, yroil
MEXIY MPSIMBIMHM, Yol MEXIy MpsIMOH M IUIOCKOCTBIO, YIOJI MEXIy
IUIOCKOCTSIMHU, PAacCTOSHUE OT TOYKU JO IUIOCKOCTH, PAacCTOSHHUE MEXIY
HPSMBIMH, PACCTOSTHUE MEX]y IUIOCKOCTSMU;

- YMETh UCIIOJIb30BaTh NPU PEIICHUN 33/1a4 U3yYCHHbIE (PaKThl U TEOPEMBI
IUIAHUMETPUM; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOILEro
Mupa
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- OCO3HaHHE OO0YYAOIIMMHUCS
IPaXKIaHCKOW MICHTUYHOCTH;
- [eJICHANPABJICHHOE pa3BUTHE BHYTPEHHEH

POCCUHCKOMN

MNO3UIMM JIMYHOCTM HA OCHOBE JIYXOBHO-
HPaBCTBEHHBIX LEHHOCTEN HapoJ0B
Poccuiickoit ®enepannv, HCTOPUYECKUX U
HallMOHATBHO-KYJIbTYPHBIX TpaaUIIH,
dbopmupoBanue CUCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYIMLIHUOHHOTO MHPOBO33PEHUS,
MPaBOCO3HAHUSA, OSKOJOTUYECKOH  KYJIbTYpHI,
CIIOCOOHOCTH  CTaBUTh LEIH U  CTPOUTH

JKU3HCHHBIC ITJIaHBbI,

B vacTu rpax1aHcKoOro BOCIIMTAHUS:

- OCO3HAaHHWEC CBOUX KOHCTUTYHHWOHHBLIX IIpaB U
00s13aHHOCTEH, YB2XCHHE 3aKOHa "
NPaBOTIOPSIIKA;

- MpPUHATHE TPAJUIHOHHBIX HAIMOHAJIBHBIX,
oOlIeYeIOBEUECKUX ~ TyMAaHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEH;

- T'OTOBHOCTB IMPOTHUBOCTOATH
HKCTpEMH3Ma, HalMOHAIM3Ma,
JHUCKPUMHHALINA o
PETUTHO3HBIM,  PAcOBBIM,
NpU3HAKAM;

- TOTOBHOCTh BECTU COBMECTHYIO JESTEIbHOCTD
B HMHTEpecax TpaKIaHCKOTO  OOIIecTBa,
y4acTBOBATh B caMOoyTIpaBJIeHUH B
00111e00pa30BaTEIbHON OpraHU3AINN U JETCKO-
IOHOIIIECKUX OpPTaHU3aIIX;

- YMEHHE B3aWMOJICHCTBOBATh C COIMATHHBIMH
MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSAMHU
1 Ha3HAYCHUEM,

- TOTOBHOCTh K TYMaHUTapHOW U BOJIOHTEPCKOM

UJICOJIOTUHN
KceHooouwu,
COIIHAJIbHBIM,
HAIIMOHAJILHBIM

- YMETb OIIEPUPOBATH INOHATUAMMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAMHAT,
KOOpJMHAThI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIPHOE
IIPOU3BEIICHUE, YTOJI MEKy BEKTOPaMH, CYMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YUCJIO0; HAXOJUTh C IIOMOIIBIO U3YyYEHHBIX (POPMYII KOOPAUHATHI
CepeMHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMs TOUKAMU;
-yMeTb BbIOMPATh MOAXOIAIIMN U3YYEHHBIH METO ISl peLLCHUs 3a1auH,
pacrio3HaBaTh MaTeMaTHYECKUE (PaKThl 1 MaTeMAaTHYECKUE MOJICTH B
IPUPOJHBIX U OOLIECTBEHHBIX SIBIICHUSX, B UCKYCCTBE; YMEHHUE IIPUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUNCKOW U MUPOBOI
MaTEMaTHYECKON HAYKH.
- yYMETb ONEPHUPOBATh IOHATUSMH: CIy4YalHBIA OIBIT M CIy4aillHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITHS; YMEThb BBIYUCIATH
BEPOATHOCTb C MCIOJIb30BAaHUEM TIpapUUECKUX METO/]0B; IPUMEHATH
GopMyNbl CIOXKEHHsI U YMHOXKEHHUS BEpOSITHOCTEH, KOMOMHATOpPHBIE
dakTel u GopMyIBl NPU pPEIICHHH 3a7ad; OICHWBATh BEPOATHOCTH
peanbHbIX COOBITUH; 3HAKOMCTBO CO CIy4allHbIMU BEJIMYMHAMH; YMEHHE
MPUBOJNUTH TIPUMEPHI MPOSBIICHUS 3aKOHA OOJIBIIINX YUCEI B TPUPOJHBIX U
0OIIeCTBEHHBIX SBJICHUAX




JESITEIIbHOCTH;
aTPUOTUYECKOIO BOCIIUTAHHUSA:

- c(hOpMHUPOBAHHOCTH pOCCUIiCKON
IPaXIAAHCKOW HWACHTUYHOCTH, MATPUOTU3MA,
YBOXEHHUS K CBOEMY Hapoay, 4YyBCTBa
OTBETCTBEHHOCTH Iiepel PonnHoi, ropnoctu 3a
CBOM Kpai, cBOo Poguny, cBOH s3BIK U
KYJIBTYDY, IIpoLUIOe u HacToAIEee
MHOT'OHAIIMOHAJIBLHOTO Hapoaa Poccuu;

- LICHHOCTHOE OTHOILUEHHE K IOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U MPHUPOJAHOMY
HaCJIEJUIO, MaMATHUKAM, TPaJULHAAM HapoJOB
Pocecnn, poctmxkenusam Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

- uaeiiHas yOeXJEHHOCTb, TOTOBHOCTb K
CILY’>KCHHIO " 3alUTe OreuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

OCBOCHHbIE OOYYAIOIIMMUCS MEXIIPEIMETHbIE
MOHSTHUSL U YHUBEpCAJIbHbIE yUeOHbIE JAEeHCTBUS
(perynsTUBHBIE, IIO3HABAaTENbHBIE,
KOMMYHHUKaTHBHbIE);

- CIIOCOOHOCTb  MX  HCIOJb30BaHHUA B
IIO3HABATEIIBHOW M  COLMAJIbHOM IpaKTHKE,

TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YeOHOU
JIeSITETLHOCTH, OpraHu3aluu y4eOHOT0
COTPYJIHHYECTBA c IIeJarornaeCKUMU
pabOTHUKaMU M CBEPCTHUKAMHU, K y4acCTHIO B
MOCTPOEHUHU VHIUBUIYAJIBHOM
00pa3oBaTeNnbHON TPACKTOPHUH;

- OBJIQJICHHE HaBBIKAMU yueOHO-
HCCJIeI0BATEIbCKOM, MPOEKTHOMN u

COITMAJILHOM NTeATEIIFHOCTH
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- HE NPUHHUMATh JICWCTBUS, TPUHOCAILUE BpPE
OKpYKalollleil cpee;

- yYMETh NPOTHO3HPOBATH HEOIATONPUSTHEIC
3KOJIOTUYECKHE MIOCJIE/ICTBHS
MPEAIPUHUMAEMBIX JEHUCTBHM, NPEAOTBPAILATh
UX;

- paclMpuTh OTIBIT
3KOJIOTMYECKOW HAIPaBJICHHOCTH;
- pa3pabaThiBaTh IUIAH PEIICHHS MPOOJIEMBI C
Y4E€TOM aHaju3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMAaTEPHUAIBbHBIX PECYPCOB;

- OCYIIECTBJISITh LEJICHANPABICHHBIA IOUCK
MepeHoca CpPeACTB M CIIOCOOOB JICWCTBUS B
npohecCHOHANBHYIO CPey;

- YMETh NIEPEHOCUTH 3HAHUA B MIO3HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
- IpeJjIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEH
C TIO3ULMU  HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYallHsIM, BHOCUTh
KOPPEKTUBBI B JEATEIIBHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YIBTATOB LIEISAM

JACATCIIBHOCTHU

- yMETh ONEpUPOBATh MOHATUAMHU: (YHKIUS, HempepbiBHas (QyHKIHS,
IIPOM3BOJIHAs, NIEPBOOOpa3Hasi, ONpPE/ENIeHHbIH MHTErpajl; yMeTb HaXOIUTb
MIPOM3BOJIHBIC AJIEMEHTAPHBIX (DYHKIUH, HCIIOIB3Ysl CIIPABOYHbBIE MAaTePHAIIbI,
UCCIIeI0BaTh B MIPOCTEHIINX CiIydasiX (YHKIMU Ha MOHOTOHHOCTb, HAXOIUTh
HauOoONbIINE ¥ HAaWMEHbIINE 3HAYCHHS (QYHKIHNA; CTPOUTH TIpaduKu
MHOI'OWJIEHOB C HCIOJb30BAHUEM allapara MaTeMaTHYeCKOro aHalu3a;
IPUMEHSTh IPOU3BOJIHYIO IpPU PEUIEHMM 3aJad Ha JABW)KEHUE; DELlaTh
[IPAKTUKO-OPUEHTHPOBAHHBIE 3aJjaud HAa HAWOOJbIIME U HAaWMEHbIIUE
3HAYEHUS], HA HAXO0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YMeTb ONEpPHUPOBATH MOHATHUAMU: IBH)KEHUE B INPOCTPAHCTBE, MOAOOHBIE
¢burypsl B  IPOCTPAHCTBE; MCIOJNb30BaThb  OTHOLIEHHE  IUIOIIAJEH
HOBEpPXHOCTEH U 00BEMOB MOAOOHBIX (PUTYp IPU PEIICHUH 3a/1a4;

- YMETbh BBIYUCIATH '€OMETPUUECKHE BEIMUMHBI (JUIMHA, YroJj, IUIOIIA/b,

0o0beM, IUIOIIAAb IOBEPXHOCTH), HCHOJb3ysd H3Yy4eHHbIE (QOpPMYNbl U

METO/IbI




IIK 1.2.

HUMCTDb IIP AKTUYECKUI OIBIT:

YMETB:

Brimonusate - pa3paboTKe apXUTEKTYPHO-CTPOUTEIHHBIX - YUTATh CTPOUTENbHBIC U paboUYNe YEePTEKU;
pacueTsl u yepTexel; - BBINIOJHATH YEPTEkKH IUIAHOB, (acagoB, pa3pe3oB, CXEM C MOMOIIBIO
KOHCTPYHPOBa - BBITIOJTHEHUS pacueToB 1o MH(OPMALIMOHHBIX TEXHOJIOTHI;
HUE IIPOEKTUPOBAHUIO CTPOMUTENBHBIX - 4YWTaTh TIEHEpaJbHblE IUIAHBl  YYaCTKOB, OTBOJUMBIX  JUIA
CTPOUTENBHBI KOHCTPYKLUH, OCHOBaHHIA; CTPOUTENIbHBIX 00BEKTOB;
X - pazpaboTke U COIIaCOBAaHUU - ohopMIATH YEPTEXKH TEXHOJIOTMYECKOTO IPOEKTUPOBAHHS C
KOHCTPYKLUN KaJleHJAApHBIX  IJIAHOB  IPOU3BOJICTBA MpUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOIOTHM
CTPOUTENBHBIX  paboT Ha  OOBEKTe
KaluTajJbHOrO CTPOUTENILCTBA
- pa3paboTKe KapT TEXHOJIOTUYECKUX U
TPYJIOBBIX MPOIIECCOB.
IIK 5.1. MMETh IPAKTUYECKUH OIIBIT: YMETh:
CocraBnenue - cOope, 00paboTKe U HAKOIIJICHUH HAY4YHO- - BeCTH Tabenu y4yetra paboyero BpeMeHH, YCTaHABIMBATh COOTBETCTBHE
CBOJIHBIX TEXHUYECKOH HMHPOpPMAaIUU B 0OOJIACTH (baKTHYECKH BBINIOJHEHHBIX BHJOB M KOMIUIEKCOB paboT paboram,
cnernuduKanu CTPOMUTENHCTBA. 3asBJICHHBIM B JIOTOBOpE MOAPSAAA U CMETHON JOKYMEHTAIIHUH.
W u TalmuI
MOTPEOHOCTH
B
CTPOUTENBHBI
X u
BCIIOMOTaTelb
HBIX
MaTtepuanax u
o0opyIoBaHU

n




TemaTuyeckoe IJIAHMPOBAHUE Y4€OHOI0 NPeAMeTa

KommuectBo B oM uncne CpP Dopmup
Homep aKaJeMuuec yeMmble
YPOKOB KUX 4YaCOB KOMIIETE
HaumeHnoBanue Conep:xxanue yueOHOro Matepuasa (B TOM YHcjIe BO HIMHU
pa3aesioB U TeEM npodgeccHOHATbHO-OPHEHTHPOBAHHOE) B3aMMOJCHC
— JI, YP 113
npernoiaBat
enem
Pazpea 1. IToBTOpEHHE Kypca MaTeMaTHKH OCHOBHOMH IIKOJIbI 16 1 14 1
1-2 Tema 1.1 Copep:xanue yueOHOro MaTepuaia 2 1 1
Ilenp wm 3agaun .
MaTeMaTHKH  TpH ba3oBbie 3HaHUS U YMEHHS 1O MaTeMaTUKe B MPOGeCcCHOHATBHOU U
OCBOCHH B IIOBCCAHCBHOM JICSITCILHOCTH. OK-01,
CIELHATHOCTH KoMOMHHPOBaHHOE 3aHATHE OK-02,
OK-03,
3-4 Tema 1.2 Coneprxanne yueOHOT0 MaTepuasa 85:8;”
Yucna u ’
BEIIACICHISL. JelicTBusa HaJ TMOJOXKUTEIBHBIMA M OTPULATEIbHBIMU YHUCIAMH, 2 1 1 OK-06,
BhipaskeHus - O6IiIKHOBeHHBIMI/I U IECATUYHBIMU APOOSIMHU. OK-07
Npeo6pa3oBaHHs JleiicTBus co cTeneHsIMU, (HOPMYJITbI COKPAIIEHHOTO YMHOKEHHS.
[IpakTrueckue 3aHsITHS
5-6 Tema 1.3. IIpo¢deccnona/iIbHO-OPHEHTHPOBAHHOE coJep:KaHue
I'eomerpus Ha | (coaep:kaHMe NMPHUKJIATHOTO0 MOIYJIs)




TUIOCKOCTH Bupl mitockux GUryp v ux riomaib.
IIpakTHKO-OpUEHTHPOBAHHbIE 3aJaud B Kypce TIE€OMETpUM Ha
TUIOCKOCTH.
[IpakTyeckoe 3aHsATHE 2 2
7-8 Tema 1.4 Coneprxanue yueOHOro MaTepuasa
[IpouenTHBIC
e —— IIpocTble mpoOLEHTHI, pa3Hble CIIOCOObI UX BblYMCIEHUsA. CIlIOKHBIE
MIPOIICHTHI.
[IpakTryeckoe 3aHsTHE 2 2
9-10 Tema 1.5 Copepxanne yaeOHOTo MaTepuaa
YpaBHeHus u _ _
HepaBEeHCTBA. Jluneiinble, KBagpaTHbIC, JPOOHO-TMHEWHBIE YpPAaBHEHUS U
HEpaBEHCTBA.
[IpakTHueckoe 3aHsATHE 2 2
11-14 Tema 1.6 | Coneprxanue yueOHOTo MaTepuana
Cucremsl . -
ypaBHEHHit 4 | CTIOCOOBI  perieHnst CUCTEM JIMHEHHBIX ypaBHEHHH. CHCTEMBI
HEPaBEHCTB HEPABCHCTB
KomOuHupoBaHHoe 3aHsATHE 4 2
15-16 Tema 1.7 | Coneprxanue yueOHOTo MaTepuana
Bxonnoit
KOHTPOITH Bbruucnenuss u mpeoOpa3oBaHus. YpaBHEHHS M HEPaBEHCTBA.
['eomeTtpus Ha MIOCKOCTH.
Juarnoctuueckas KontponsHas pabora 2 2
Paznen 2. [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE 18 12 OK-01
)
Tema 2.1. Coneprxanue yueOHOro MaTepuasa 2 OK-03,




OCHOBHEBIE

[Ipeamer crepeomerpuu. OCHOBHBIE TMOHATUS (TOuYKa, MpsMas,

MOHATHUSA IJIOCKOCTh, MPOCTPaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHUHU.
CTEpEOMETPHH. Ilepecekaromuecs, napaielbHble U CKPELIMBAIOLIMECS IPSMBbIE.
Pacnonoxenue [Ipu3Hak M CBOMCTBO CKpelMBaroIMXcs MNpsAMbIX. OCHOBHbIE
MIPSIMBIX U | IPOCTPAHCTBEHHBIE (PUTYPHI.
IIJIOCKOCTEN
[IpakTrueckue 3aHATHS
Tema 2.2. Copepxanne yaeOHOT0 MaTepuana
[TapannensHOCTH
MPAMBIX, TIPSIMOIA [TapannensHble npsmas U wiIockocTs. Onpenenenue. IlpuzHak.
- II0CKOCTH, CeoiictBa (¢ pgokasarenscTBoM). [lapamienbHble  TUIOCKOCTH.
IoCKOCTel Omnpenenenue. [Ipusnak. CoiictBa (c qoka3aTenbcTBoM). Terpasap
u ero snemeHthl. [lapamnenenunen u ero snemeHTsl. CBoilcTBa
MPOTUBOMOJOXKHBIX TpaHed M JAMaroHajel napajuieienunenaa.
ITocTpoenune ceuenuii. Pemenue 3anay.
[IpakTrueckue 3aHATHS
Tema 2.3. | Conepsxanue yueOHOTO MaTepuasia
IlepnenukynsapH
0CTh NPAMBIX, [lepneniuKynsipHbIE MIpsIMBIE. [TapannenbHble IpsIMbIE,
npamoit 4 | IEPIIEHIMKYIIAPHbIE K TUIOCKOCTH. [Ipu3HaK mepreHuKyIspHOCTH
TLIOCKOCTH, npsAMOM M IUIOCKOCTH. JlokazarenbcTBO. Ilepnenaukymssp u
IIOCKOCTEH HaKJIOHHAs. [lepnennukynsipHble IJIOCKOCTH. ITpusnak
MEPIEeHIUKYJIIPHOCTHU TIOCKOCTEM.
PaccrosiHus B IpocTpaHCTBE.
[IpakTiueckue 3aHATHS
Tema 2.4. Coneprxanue yueOHOro MaTepuaa
Teopema o Tpex _
MepreHMKYIApax Teopema o0 Tpex mnepHneHIuKyIspax. YTol Mexay MNpsMoll Hu

IUIOCKOCTBIO.
Yron Mexay MmIOCKOCTSIMH.

OK-04,
OK-07,
[IK1.2




[IpakTuueckue 3aHATHS 5)
Tema 2.5. IIpogeccnonanbHO-OpHMEHTHPOBAHHOE cojiepkaHue 2
[TapamneneHele, (coneprkaHue MPUKJIATHOTO MOTYJIs)
NEePIeHIUKYIISIPH
blE, Axcuombl  crepeomeTrpuu. llepneHIUKyIsIpHOCTH MNpsIMOH U
CKpelmBaromuecs | WIOCKOCTH, NapaiebHOCTE JIBYX MPSAMBIX, IEPHCHIHKYIAPHBIX
IpSIMBIE IUIOCKOCTH, NMEPIEHAUKYIISIPHOCTD MIIOCKOCTEH.
[IpakTHYeCKOE 3aHSTHE 2
Tema 2.6. Coneprxanue yueOHOro Matepuasia 2
Pemenune 3apau. N
TTpsivbre i | Pacmonoxxenne  npAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.
TOCKOCTH g | [IEpIIEHANKYIAPHOCTh U NAPAIIENBHOCTD TPAMBIX M IUIOCKOCTEH.
MPOCTPAHCTBE CkpemuBaroiuecs rnpsiMble.
KonTponbnas padora Ne 1
Paznea 3. KoopauHarsl 1 BeKTOpBI 17 11
Tewma 3.1 Coneprxanne yueOHOT0 MaTepuasa 4
JlexapToBEI -
KOO TMHATHI g | l€KapTOBBI KOOPAMHATHI B MpOCTpaHcTBe. IIpocTedmne 3anaun B
NPOCTpaHCTBE KoopanHaTax. PaccTosHMEe MEXIy ABYMS TOYKaMH, KOOPAHMHATHI OK-02
. )
PaccTosHue CepeIMHBI OTPE3Ka. OK-03,
MEXIY JIBYMs OK-04,
TOUKAMIL [IpakTHyeckue 3aHATUSA 3 OK-07
. i)
Koopaunatst IIK1.2.
CepeINHBI
OTpe3Ka.
Tema 3.2 Coneprxanue yueOHOro MaTepuasa 6




BexTopsl B | Bextopsl B mpocrpaHcTBe. ClOKE€HHWE U BBIUUTAHUE BEKTOPOB.
IIPOCTPAHCTBE. YMHOXKEHHe BekTopa Ha uuciao. KomiulaHapHble  BEKTOpBI.
VYron Mexny | CKalsipHOe ITpOoU3BEIeHNE BEKTOPOB. Pa3iioxkeHne BEKTopa 1o TpemM
BEKTOpaMH. HEKOMILJIaHApHBIM BekTopaM. KoopauHaTel BEKTOpa, CKalspHOE
CkansipHoe IIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX, Yrojl MEXIy BEKTOpamH,
IIPOU3BEICHUE YroJl MeXAy IPSMON U MIIOCKOCTBIO, YOI MEXKAY IIIOCKOCTSIMH.
BEKTOPOB
[IpakTryeckue 3aHATUSA 4
Tema 3.3 IIpodeccnonabHO-OPHEHTHPOBAHHOE coJep:KaHue 2
[IpakTuxo- (coaep:kaHue NPUKJIATHOIO MOAYJIA)
OpPHEHTUPOBAHHbIE
3a71aun na | KoopanHatHas minockocTs. BelunciieHne paccTossHUM M IUIomanen
KOOPAMHATHOM Ha 11ocKkocTH. KoianuecTBeHHbIE pacyeThl.
IJIOCKOCTH
[TpakTHUYecKOe 3aHsTHE 1
Tewma 3.4 Coneprxanue yueOHOro MaTepuasia 5) 3
Pemenne  3amau.
Koop/nHaTEI i | JleKapToBbl  KOOpAMHATBHI B MPOCTpaHCTBe.  Bekrtoper B
BEKTOPbI npoctpaHcTBe. CII0KEHHE M BBIUMTAHHE BEKTOPOB. YMHOXKEHUE
BekTOopa Ha uyucino. Kommianapaele BekTopbl. CkaisipHOe
IIPOU3BECHNE  BEKTOpPOB. Pa3nokeHue BeKTOopa MO  TpeEM
HEKOMIUIaHApHBIM BekTopaM. [IpocTeimue 3a1auyn B KOOpAUHATAX.
KoopaunaTsl BEKTOpa, pacCTOSIHUE MEXIY TOUYKAMH, KOOPAMHATHI
CepeMHbl OTpe3Ka, CKaJspHOE TPOMU3BEIACHHE BEKTOPOB B
KOOpJAMHATaX, Yrol MEXKIy BEKTOpaMH, YroJl MeXAy NpsIMOH M
IJIOCKOCTBIO, YTOJl MEXKTY MIIOCKOCTSAMHU.
KonTponbnas padora Ne 2
Paznea 4. OcHoBbl TpUroHoMerTpuu. TpuroHomerpudeckue PyHKIUMH 32 22 OK-01,
Tema 4.1 Coneprxanue yueOHOro MaTepuasa 4 OK-02,




Tpuronomerpuuec
KHe byHKIHHA
IIPOU3BOJILHOIO
yria, qyucna.
Papnannas 5
rpajgycHas  Mepa
yria

Pannannas mepa yrna. IIoBOpoT TOUYKM BOKpYI Hadaja KOOpAMHAT.
OmnpeneneHne cuHyca, KOCHHYCAa, TAHI€HCA W KOTaHIEHCA. 3HAKU
CHHYyCa, KOCHMHYCAa, TaHI€HCa M KOTAHITE€HCA II0 YETBEPTIM.
3aBUCUMOCTb ~ MEXAY CHHYCOM, KOCHHYCOM, TaHI€HCOM U
KOTaHI'€HCOM OJHOT'O U TOrO K€ yIja.

[IpakTrueckue 3aHATHS

Tema 4.2 Copepxanne yaeOHOT0 MaTepuana
OcHoOBHbIE
TPUTOHOMETPHYEC Tpuronomerpuueckue ToxJaecTBa. CHHYC, KOCHHYC, TaHI'€HC U
KIE TOXKIeCTRA. KOTaHT'EHC yTJIOB o U - 0. DopmyIibl mpuBeaeHUS.
DopmyJibl
PMY. [IpakTrueckue 3aHATHS
MIPUBEICHUSA
Tema 4.3 Copep:xanue yueOHOTo MaTepuana

CuHyc, KOCHHYC,
TaHI'€HC CYMMBbI U
pazHoCTH JIBYX
yTJIOB

CHHYC U KOCHHYC
JIBOMHOTO yria.

Cymma u pazHOCTh cuHYcOB. CyMMa M pa3HOCTh KOCHHYCOB. CHUHYC
U KOCHMHYyC JBOiHOro yrja. ®opmynbl MOJOBUHHOIO Yyrja.
IIpeoOpa3oBanusi CyMMBbl TPUTOHOMETPUYECKMX (GYHKUUH B
MpPOM3BECHNE W  TPOM3BEACHHS B  CcymMMy. BplpaxeHue
TPUTOHOMETPUUYECKUX (YHKIMH 4Yepe3 TaHIeHC IOJOBUHHOTO
aprymenTa. [IpeoOpa3oBaHusi NPOCTEHIINX TPUTOHOMETPUUYECKUX

DopMytbl g
HIOJIOBUHHOTO BBIPKCHHIH.
yria
[IpakTrueckue 3aHATHS
Tema 4.4 Coneprxanne yueOHOTO MaTepuana
DyHKIUY, ux
CBOICTBA. O6macTe  ompeneneHuss MW MHOXKECTBO 3HAYEHMH  (DYHKIUM.

Croco0s! 3amaHus
byHKIHIT

YETHOCTh, HEYETHOCTh, MEPUOAUYHOCTh GyHKIMH. CrocoObl
3aManus QYHKIIAN.

[IpakTrueckue 3aHATHS

OK-03,
OK-04,
OK-05,
OK-06,
OK-07,
I1K5.1




Tema 4.5 Copepxanne yaeOHOTo MaTepuana
Tpuronomerpuyec 5
Kue (YHKIHH, HX Obnactp olpeeeHus u MHOECTBO 3HAYCHU I
s ~ .. .
CBOICTBA 4 | TPUTOHOMETPUYECKUX byHKIUH. YérHoCTb, HEYETHOCTb,
rpaduku MEePUOJUYHOCTh TpPUTOHOMETpHUeckux ¢yHkmii. CBolcTBa U
rpadguku QyHKIUN y = oS X, y = Sin X, y =tg X, y = ctg X.
[IpakTuueckue 3aHATHS
Tema 4.6 Coneprxanue yueOHOro MaTepuania
[IpeobpazoBanue -
rpaduxos CxaTue " pacTspkeHHe TPadUKOB TPUTOHOMETPUICCKUX (DYHKIIHH.
TPUTOHOMETpPHYEC [Ipeobpa3zoBanue rpaukoB TPUTOHOMETPHUUECKUX (PYHKIIHIA.
KHX KIAM
ymxn [IpakTuueckoe 3aHaTue
Tema 4.7 ITIpodeccrnonabHO-OPUEHTHPOBAHHOE coaep:xaHue
Ornucanue (coneprkaHue NPUKJIATHOTO MOXYJIS)
MIPOU3BOJICTBEHHBI
X IpOLECCOB ¢ Hcnons3oBaHnne CBOWCTB TPUTOHOMETPUUYECKHX (QYHKIMA B
HOMOIIBIO npodeccroHaNbHBIX 3a7a4ax.
rpaduxoB
o [IpakTuueckoe 3aHsATH
(byHKHit p €CKOE€ 3 e
Tema 4.8 Coneprxanue yueOHOro MaTepuasa
ObpaTHble 5
TPUTOHOMETPHYEC OOpatHble TpuroHomerpuueckue ¢yHknuu. IMx cBoiictBa U
Kue QYHKIMN rpaguku.
[IpakTrueckue 3aHATHS
Tema 4.9 | Coneprxkanue yueOHOro MaTepuaia




Tpuronomerpudec | YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg
KM€ ypaBHEHHUS U |X = a. PellleHne TpPUrOHOMETPUUYECKUX YPaBHEHUI OCHOBHBIX THIIOB:
HEpPaBEHCTBA MPOCTEUIINE TPUTOHOMETPUUECKUE YpPAaBHEHUS, CBOJSIIMECT K
KBaJIpaTHBIM,  pEIIaeMble  Pa3lOkKEHHEM  Ha  MHOXHTEIH,
OJITHOPOJIHBIE.
[Ipocreiimune TpUroHOMETpUYECKHE HEPABEHCTBA
[IpakTuueckue 3aHATHS
Tema 4.10 Copep:xanue yueOHOTo MaTepuana
Cucremsl . -
TPUTOHOMETpPHYEC Cuctembl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.

KMX YpPaBHEHUU

[IpakTrueckue 3aHATHS

Tema 4.11
Pemenune 3apau.
OCHOBEI

Coneprxanue yueOHOro MaTepuasia

[IpeoOpa3oBaHre TPUTOHOMETPUYECCKUX BBIpAKCHUU. Pemenue
TPUTOHOMETPUUYECKUX YPAaBHEHUW M HEPABEHCTB B TOM YHCIIE C

TPUTOHOMETPHH. . .
Tpuronomerpuuec | ACTIOMb30BAHMEM CBOHCTB (byHKIHHA.
KHe KLU
dyn KonTponbnas padorta Ne 3
Pazpgen S. KommuiekcHble yncia 8 1 7
Tema 5.1 Coneprxanue yueOHOro MaTepuasa 4 1
KommiekcHbie OK-01,
——y ITonatue xommiuekcHoro uyucia. ConpspkeHHbIE KOMIUIEKCHBIE OK-02,
quclia, MOJYJb UM apryMeHT KoMIulekcHoro uucia. ®opma 3anucu OK-03,
KOMIUIEKCHOTO 4Hclia (TeoMeTpuyeckas, TpUTOHOMETpUYecKas, OK-04,
anrebpanyveckas). ApupMeTHuecKre IeHCTBUS C KOMILIEKCHBIMH OK-05
qHCcIaMu OK-06,
OK-07
[IpakTuyeckoe 3aHsATHE 3

Tema 5.2 Coneprxanue yueOHOro MaTepuaa 4




IIpumeHeHue BelnonHenue pacueTos ¢ MOMOIIBI0 KOMILIEKCHBIX Yncell. [Ipumepst
KOMIUIEKCHBIX HCIOJIb30BAHUS KOMIIJIEKCHBIX YHCEI
quce
[IpakTyeckoe 3aHsATHE 4
Paspean 6. IIpousBoaHas pyHKIMH, ee IPUMEHEHHE 20 2 13 5
Tewma 6.1 Copepxanne yaeOHOTo MaTepuana 1 1
[TonsTne 5
TPOM3BOTHOI. OHpG[[GJIeHI/Ieu MCIIOBOI  TIOCHIENI0BATENLHOCTH M CTIOCOOBI  ee
dopmyJIbI u | 3ananus. CBOMCTBA YMCIIOBBIX TOCIEN0BATENbHOCTEN. Onpenenenne
npasma npenena MOCIEN0BATELHOCTH. Boruncnenue IpeIeNIoB
muddbepeniuposa | 10CIE10BATETBHOCTEH. IIpenen ¢yHkuum Ha OECKOHEUHOCTH.
— [Ipenen ¢pynxmum B Touke. [Ipupamenue aprymenra. [Ipupamenne
¢byHkuuu. 3agadd, OPUBOASIIME K IOHATHIO IPOM3BOJHOM.
Onpenenenre Npou3BOJHONW. ANTOPUTM OTHICKAHUS IPOU3BOAHOM.
OK-01,
[IpakTuueckue 3aHATHS OK-02,
OK-03,
Tema 6.2 Coneprxanne yueOHOT0 MaTepuana 2 OK-04,
IIponsBonHbIe OK-05,
CYMMBI, PasHOCTH ®opmynsl auddepenunponanus. [Ipasuna quddepeHurpoBaHus. OK-08,
TIPOH3BC/ICHHA, [IpakTrueckue 3aHATHS 1 1 OK-07,
YaCTHOI'O T1K5.1
Tema 6.3 Coneprxanne yueOHOT0o MaTepuasa 1
IIpousBoaHsbIe N
TPHTOHOMETpHYEC Onpenenenne CIOXXHOH GbyHKIUH. 1'£p0H3Bo;1Ha;[ 1
KX byHKuuit, | TPUTOHOMETPHIECKHX ¢bynkuuit. [IponsBoaHas cloxHON (QyHKIHU.
[IpounsBoaHas
o [IpakTnueckue 3aHATHS
CIIOKHOM
byHKIIN
Tewma 6.4 Coneprxanne yueOHOTO MaTepuana 2




ITonsaTne o |I[lonsitTue wHenpepbiBHOM  ¢QyHKuuu. CBOWHCTBA  HENpPEPHIBHOU
HEMpephIBHOCTH | QyHKIHUU. Cas3p MEXIY HEMPEPHIBHOCTHIO u
¢bynkuuu. Meton | nuddepeHIMpyeMocTbi0 (PYHKIIMM B TOYKE. AJTOPUTM pEIICHUS
HMHTEPBAJIOB HEPaBEHCTB METOJIOM HHTEPBAJIOB.
[IpakTuueckue 3aHATHS
Tema 6.5 Coneprxkanne y4eOHOT0 MaTepuasia
I'eomeTpuueckuii 5 5 5
- busmueckuit 'eomeTpruecKkuii  CMBICIT TPOH3BOAHOM (GyHKIMU —  YIJIOBOM
CMBICT kodhduUIMeHT KacaTenbHOM K Tpaduky QYHKIHMH B TOUKE.
TPOM3BOIHOI VYpaBHeHHE KacaTebHOM K rpa“(bmcy byHKIMU.  Anroput™m
COCTaBJICHHS YpaBHEHHsI KacaTeIbHOU K rpaguky GpyHkuuu y=f(x)
[IpakTudeckue 3aHATHS
Tema 6.6 Copep:xanue yueOHOTo MaTepuana
Ou3nYECKU _ _ -
CMBIC dusnueckuil (MexaHUUECKUil) CMBICJ"I MPOU3BOIHOW — MIHOBEHHAs
NMpou3BoAHOH B | CKOPOCTb B MOMEHT BpEMEHH t: v="=S'(t).
npodeccnoHanbH

bIX 3aJa4ax

[IpakTrueckoe 3aHsATHE

Tema 6.7
MOHOTOHHOCTB
¢byakuu. Touku
JKCTpEMyMa

Coneprxanne yueOHOT0 MaTepuasia

Bospacranne u yObiBaHue (yHKIIMU, COOTBETCTBHE BO3pACTaHUS U
yObIBaHUS (PYHKIIMM 3HaKy Mpou3BOAHON. [loHsATHE MPOU3BOIHOIMA
BBICILIETO TOPSJKA, COOTBETCTBHE 3HAKa BTOPOM MPOU3BOJIHOM
BBITYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3ke. 3amaud Ha
MakCUMyM ¥ MHHUMYM. [loHSTHE acUMNTOTBHI, CHOCOOBI WX
orpeaeneHusi. AJTOPUTM HCCIeA0BaHUS QYHKIIMU U TIOCTPOSHUS ee
rpaduka ¢ MoOMOIIbI0 TPOU3BOAHON. JIpoOHO-TMHEHHAs QyHKITUS

[IpakTrueckue 3aHATHS




Tema 6.8 Copepxanne yaeOHOTo MaTepuana 2
Hccnenosanue
dyHKIHit i | UccnenoBanne  (QyHKIMH Ha MOHOTOHHOCTb M IOCTPOEHHE
[IOCTPOEHHE rpaduKoB.
rpauKoB
pad IIpakTrueckue 3aHATHS 1
Tema 6.9 | Coneprxanue yueOHOTO MaTepuaia 2
HaubGonbmee u 5 5
HAMMEHEIICE Haxoxnenne HanOONbIIEr0 M HAUMEHBIIETO 3HAYEHUW (YHKIIHM,
3HAYCHMUS MOCTpOeHHE Tpa)UKOB MHOTOYJICHOB C MCIOJB30BAaHUEM armapaTa
byHKIMH MaTEeMaTHUYECKOIo aHaJIn3a.
[IpakTrueckue 3aHgATHS 2
Tema 6.10 IIpodeccnonanbHO-OpMEeHTHPOBAHHOE cojiepkaHue 2
Haxoxnenune (copep:kaHue MPUKJIATHOTO MOIYJISA)
ONTUMAIILHOTO
pesyibTara ¢ | Haumensbiee u Hanbosblee 3HaueHUe GyHKIUN
MTOMOLUIBIO
HI . [IpakTrueckoe 3aHsTHE 1
IPOU3BOJHOM B
MIPAKTUICCKHIX
3aayax
Tema 6.11 Coneprxanue yueOHOro MaTepuasa 2
Pemenne  3amau.
TTponseoHas @opmynsl u  npaBuna auddepennupoBanus. MccnenoBanue
dyHKIMH ce | DYHKIMIA ¢ TOMONIBIO NPOK3BOAHON. Haubosbiee n HauMeHbIee
b
NpUMeHeHN e 3HaYeHUS PYHKIIHH.
KonrtponbHas padora Ne 4
Paznen 7. MHOrorpaHHUKM U TeJia BpallleHUsI 27 19 OK-01,
OK-02,
Tema 7.1 Coneprxanne yueOHOTO MaTepuana 2 OK-03,




Bepuunsl, pebpa,
rpaHu

[TonsTrie MHOTOTpaHHUKA. Ero 351eMeHTHI: BEpIIUHEI, peOpa, TpaHu.
Juaronane. Ceuenue. Boinykible U HEBBITYKIIbIE MHOTOTPAHHUKH.

MHOTOTpaHHUKA
[IpakTuyeckue 3aHATHA
Tema 7.2 Coneprxkanne y4eOHOT0 MaTepuasia
IIpusma, ee
COCTABJISIONIHE, [Tonsatue mnpusmel. Ee ocHoBanuss u OokoBble rpaHu. Bricora
ceuenue. Ipsmas | TPA3MBL. IIpsmass m HaknoHHas npusMma. [IpaBunbHas npusma. Ee
u npasuibHas | CCTCHAC.
IIPU3MBI
[IpakTrueckue 3aHATHUS
Tema 7.3 Coneprxanue yueOHOro MaTepuasia
[Tapannenenunen, _
KY6. Ceuenye | [18paJIENICNMIEN, CBOWCTBA MPSIMOYIOJBHOIO MapajulesCuIIea,
Ky6a, Kky0. Ceuenue ky0Oa, napasienenumnesia
napajuiesienunea
[IpakTuueckue 3aHATHSA
Tema 7.4 Coneprxanue yueOHOro MaTepuaa
[Inpamupa, ee
COCTABJISIONIHE, [Mupamuna u ee snemeHThl. CeueHue nupamuisl. [IpaBunbHas
P — nupamMua. Y ceueHHasi MupaMuia.
[IpaBunbHas
[IpakTnueckue 3aHsTHS.
Mpamuia.
Yceuennas
nupamua
Tema 7.5 Coneprxanne yueOHOTO MaTepuana
bokoBas u nonxas 5 5
TOBEPXHOCTE [Tnomans 60k0BOM M MOTHON MOBEPXHOCTH IMPU3MBbI, MTUPAMUBL.
IIPU3MBI,

ImrupaMuabl

HpaKTI/ILICCKI/IC 3aHATUA

OK-04,
OK-05,
OK-06,
OK-07,
[IK1.2




Tema 7.6 Copepxanne yaeOHOTo MaTepuana

Cummerpust B 5

Ky6e CHuMMeTpHsl OTHOCUTENIBHO TOYKH, IPSIMOH, IIIOCKOCTH. CuMMeETpuUs

b

nmapanienenumene, | B KyOe, mapajuienenumnese, npusmMe, mupaMuse.

IIpU3ME,
[IpakTuueckue 3aHATHS

nupamue

Tema 7.7 IIpodeccnoHabHO-OPUEHTUPOBAHHOE coJepkaHue

[Ipumepsl (coaep:kaHue NPUKJIATHOIO MOAYJIA)

CHUMMETPUI B

npodeccuu CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY.
[IpakTuueckoe 3aHaTue

Tema 7.8 Copep:xanue yueOHOT0o MaTepuana

[IpaBunbpHbIE N

MHOTOrPAHHHKH, [lonsiTue mnpaBWILHOrO MHOrorpaHHuka. CBOICTBa IpPaBUIIBHBIX

UX CBOMCTBa

MHOTI'OI'paHHUKOB.

[IpakTnueckoe 3aHsATHE

Tema 7.9 Coneprxanne yueOHOT0 MaTepuania
Humsap, €ro
COCTABIISIOLIIHC Hunuuaap u ero snemeHTthl. CeueHue IMIMHIApa (TIapasiIebHOE
Ceuenne OCHOBaHUIO U ocH). Pa3zBepTka nmuimHapa.
WIMH]pa
H P [IpakTrueckue 3aHATHS
Tema 7.10 IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue
Konyec, ero | (conep:kaHue NPUKJIAJTHOTO MOLYJIsI)
COCTaBJISIIOLIHE.
Ceuenne konyca | KOHYC u ero osnemeHTsl. CeueHue KoHyca (IapauienbHOE

Tema
Y ceueHHbBIN

OCHOBAHUIO U MPOXOJSIIEe Yepe3 BEpUIMHY), KOHUUECKUE CEUECHHUS.
Pa3Beprka koHyca.




koHyc. CeueHue

Vceuennwiii konyc. Ero oOpasytomas u  Bbicota. (CeueHue

ap u cdepa, ux
CEYCHUS

YCEUEeHHOTO YCEUEHHOT0 KOHYCa
KOHyca
[IpakTuueckue 3aHATHS
Tema 7.11 Coneprxkanne y4eOHOT0 MaTepuasia

lap u cdepa. B3aumuoe pacmnonoxkenue chepsl M IMIOCKOCTH.
Ceuenue mapa, chepsl.

HpaKTI/IquKI/IC 3aHATUA

Tema 7.12
Iloustue 00
o0beMe Telna.
OTHoleHue
00BEMOB
MOAOOHBIX TEJ
OO0BEMBI u
IO 1
MOBEPXHOCTEH Tel

Copep:xanue yueOHOro MaTepuana

Ilonatue 06 obOveme Tena. OObeM Kyba M NPSIMOYrOJIBHOIO
napawienenunena. OObeM npu3Mbl W HUIUMHApPA. OTHOIICHHE
00BEMOB ITONO0OHBIX TE.

O0beMbl mmpamuabel W KoHyca. OO0bem mapa. [lnomanu
MOBEPXHOCTEH Tell.

KomOunaimu reomeTpuueckux Ted.

Hcnonp3oBaHrne KOMOWHAIMIT MHOTOIPAaHHUKOB U TEJl BpAlICHMS B
[IPAaKTUKO-OPUEHTUPOBAHHBIX 3aa4aXx.

HpaKTqucxoe 3aHATUC

Tema 7.13
Pemenne 3amau.
MHOrorpaHHuku u
TeJla BpaIlleHUS

Copepxanne yueOHOTO MaTepuana

OOvemMBl W IUIOIIAZAM TOBEPXHOCTM MHOTOTPAHHUKOB U Tl
BpalICHUSI.

Konrtponbnas pabora Ne 5

Pa3zngen 8

. IlepBooOpa3Has pyHKUIMH, ee IPUMEHECHHE

Tema 8.1

Copepxanne yueOHOTO MaTepuana

OK-01,
OK-02,




[TepBooOpaznas 3ajaya O BOCCTAHOBJICHMM 3aKOHA JBWIKEHUS [0 W3BECTHOU
GbyHKIIH. ckopoctu. [lonsTre unrerpupoBanusa. O3HaKOMJICHHE C MOHATHEM
[IpaBuiia MHTErpaja u nepBoodpasnoit i ¢pynkuun y=f(x). Pemenne 3amau
HaXO0XJACHUS Ha CBSI3b IEPBOOOpPa3HOM U ee MPOU3BOJIHOM, BBIYMCICHUE
MEepBOOOpa3HBIX | MEpBOOOpa3HON Juis gaHHOM GyHKuH. Tabnwma dopmyn s
HaXOXJCHUA IMepBooOpa3HbIX. M3ydueHue mpaBuiia BbIUMCICHUS
11epBOOOpa3HON.
[IpakTrueckue 3aHATHS
Tewma 8.2 Coneprxanue yueOHOro MaTepuasia
IInomanp
KPHBOTHHEHHOI 3amaun, NPUBOSAIINE K MOHSATHIO OMPENEICHHOT0 HMHTErpaisa — o
Tpareru BBIYHCIICHHUH TUIONIAIA KPUBOJIUHEHHON TpaNeuu, O IePeMeIICHIH
dopmyra touku. [lonstue ompenenéHHoro uHTerpana. [eomerpuueckuili u
HeloToHA _ | pusmueckuit  cMbBICI  ompeAeNneHHOro  uHTerpama.  Popmyna
JleiiGHuIa Herorona— Jleli6Huma.
Heonpenenennslit
W OIpeeIeHHBIH [ToHsTHE HEONPEIEIEHHOTO HHTETpaIa.
WHTETPaIbI
[IpakTudeckue 3aHATHS
Tema 8.3 Coneprxanue yueOHOro MaTepuasa
[Tonstue 00
OIIpeICIICHHOM IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE coaepxxanue
MHTerpae xax | (ColepiKaHue NPUKJIATHOTO MOLYJIs)
IO/ N
COUBOHHEHHO 'eomeTpuueckuii cMbICT oOmpenesnieHHoro uHTerpana. ®opmyna
p Herotona - JleitOnuna.
Tpanenuu
OnpeeenHELi Pemenune 3amad Ha TPUMEHEHHWE WHTETpaJia IS BBIYHACICHHS

HUHTETpaJl B ) KU3HU

q)HSHqCCKI/IX BEJIMYMH U ILIOIIAACH

[IpakTHueckoe 3aHsATHE

Tema 8.4

Coneprxanne yueOHOTO MaTepuana

OK-03,
OK-04,
OK-05,
OK-06,
OK-07,
I1K5.1




Pemenne  3anau. | [lepBooOpasnas ¢ynkiuu. IlpaBuna HaxoXKAEHUS MEPBOOOPA3HBIX.
[TepBooOpaznas Ee npumenenue.

byHKIUY, ee
IPUMEHEHHUE KontposnsHas pabora Ne 6 2
Pasznen 9. Crenenu u kopHu. CreneHHas GyHKINA 10 2 6 2
p y
Tema 9.1 Conepxanue yueOHOro Marepuaiia 2 1
P y4 P
Crenennas . .
byHKIH ce | [IOHATHE KOPHS N-Oi CTENEHU W3 JICHCTBUTENBHOIO YHUCIA.
CROICTRa ®ynkuun y = Vx ux cBoiictBa u rpaduxu. CBOMCTBa KOPHS N-0i
CTETICHH.
[IpakTudeckue 3aHATHS 1
Tema 9.2 Copep:xanue yueOHOTo MaTepuana 2
[IpeobpaszoBanue _
BBIpAKEHHUIT ¢ | lIpeobpa3oBanue MppalMOHAIBHBIX BBIPAKEHUM OK-01
KOpHAMH f-oH [IpakTnueckue 3aHATHS 1 1 OK-02,
CTETeH! OK-03,
OK-04,
Tema 9.3 Copaepxanue y4eOHOro MaTepHana 2 OK-05,
CaoiicTBa cTeNeHH OK-07

[TonsTne cTenmeHH C JHOOBIM pallOHAJIBHBIM  ITOKA3aTCJICM.

C PpalMOHAIBHBIM
CrenenHble QyHKIIMHU, UX CBOMCTBA U TpaUKH.

u
JIEMCTBUTEIILHBIM

MOKa3aTeISIMHI IIpaxTryeckne 3aHATHS >
Tema 9.4 Coneprxanne yueOHOTO MaTepuana 5 .

Pemenue .

MppALMOHATBHEIX | L ABHOCHILHOCTL  MPPAIMOHATLHBIX  YPABHEHHH M HEPABEHCTB.

ypaBHEHUIA u | MeToznsl ux peueHus. PemleHue HppalMOHAIbHBIX YPaBHCHHH U

HCPABCHCTB HCPaBCHCTB

[IpakTrueckue 3aHATHS 1




Tema 9.5 Copepxanne yaeOHOTo MaTepuana 2
CreneHu U KOpHH. 5 5
CreneHnas Omnpenenenue CTENEHHOMU ¢ynkuuu. Vcnosnp3oBaHue ee CBOMCTB 1
byHKIIHA IIpH PEIICHUN yPaBHEHUN U HEPABEHCTB.
[IpakTrueckue 3aHATHS
Paznea 10. IToxa3zaTtenbHas QpyHKIHA 20 13
Tewma 10.1 Coneprxkanne y4eOHOT0 MaTepuasia 5
Iloka3aTenpHas N
byHKIms, ce | CTemEEL  C [POM3BONLHBIM  JICHCTBUTENBHBIM  OKA3aTENEM.
CBOICTRA Omnpenenenye Moka3aTeabHON (QYHKINH, ee cBoicTBa 1 rpaduk.
3HaKOMCTBO C MPUMEHEHHEM MoKa3zaTenbHON ¢yHKuuu. Permenue
MOKa3aTeIbHBIX ypaBHEHUH (bYHKIMOHATBHO-TPAPHUECKUM
METOJIOM.
[IpakTudeckue 3aHATHS 3
P OK-01,
Tema 10.2 Copepxanne yueOHOTO MaTepuana 5 OK-02,
Pemenue OK-03,
OKa3aTebHBIX Pemenune TOKA3ATENbHEIX  yPAaBHEHMH METOZOM  ypaBHUBAHUA OK-04,
ypaBHEHHit 4 | TOKa3arenen, METOJIOM BBEJCHUS HOBOM NepeMEHHO, OK-05,
HepaBEHCTB (GYHKIMOHATBHO-TpapUUECKUM METOJOM. PeleHue mokazaresbHbIX OK-07
HEPaBEHCTB.
[IpakTryeckoe 3aHsATHE 3
Tema 10.3 Coneprxanue yueOHOro MaTepuasa 4
Cucremsl
OKa3aTeNbHBIX Pemenue cuctem nmokasaTeabHBIX YpPaBHEHUH.
ABHEHUU
M [IpakTHyeckue 3aHATUS 3
Tema 10.4 Coneprxanue yueOHOro MaTepuaa 6




Pemenue 3apau.

PemeHne 1noka3zaTenbHBIX YpPAaBHEHMM METOAOM ypaBHUBAHUS

[TokazarenbHas MOKa3aTesle U METOJOM BBEJICHMS HOBOM IepeMeHHOH. PemieHue
byHKuus [10Ka3aTeIbHBIX HEPABEHCTB.
KonTponbHas padora Ne 8 4
Pa3nea 11. Jlorapudgmsl. Jlorapugmuyeckass pyHKIHSA 21 13
Tema 11.1 Coneprxkanne y4eOHOT0 MaTepuasia 3
Jlorapudm ducna. - -
JlecATHYHbI u | Jlorapudm yncna. Jlecatuunbiii 1 HATYpPAIbHBIHA JTOrapupMbl, YUCIO
HaTypaJIbHbIN c.
norapu@mbl
pucmeL, [IpakTuueckue 3aHATHS 2
YHCIIO €
Tema 11.2 Copep:xanue yueOHOro MaTepuana 3
CaoiicTBa -
NOrapudMoB. CaoiicTsa JiorapudmoB. Omeparius JIorapupMUPOBaHUSI. OK-01,
i ust OK-02
Onepan [IpakTuueckue 3aHATHS 2 OK-03,
JorapupMUpoBaH '
us OK-04,
OK-05,
K-07
Tema 11.3 Coneprxanne yueOHOT0 MaTepuasia 3 ?’IK 5 1’
Jlorapudmuuecka 5 '
9 QyHKuMA, ee Jlorapudmuueckas GyHKIUS U €€ CBONCTBA
BOWCTBA
cBoHC [IpakTnueckue 3aHATHS 3
Tema 11.4 Coneprxanue yueOHOro MaTepuaa 3
Pemenne
JorapHdMUtecKH Ilonstue JorapupMUIECcKOro YPaBHEHHUS. Onepanus
X ypaBHemmii u | IOTCHIMPOBAHHS. Tpu OCHOBHBIX MeToa pelieHus
HepABEHCTR Jorapu(MHUUECKUX  ypaBHEHHMH:  (YHKIHOHAJIBHO-TpapUUECcKuil,

METOJI TMOTEHLMPOBAHMS, METOJ BBEACHHS HOBOW MEPEMEHHOM.
Jlorapugmuueckue HepaBeHCTBA.




[IpakTrueckue 3aHATUS

Tema 11.5 Copepxanne yaeOHOT0 MaTepuaa 3
Cucremsl 5
TorapubMHIECKH AJNTOpUTM  pELICHHS CHCTEMbl YypaBHEHUI. PaBHOCHIBHOCTDH
X ypaBHeHHil Jorapu(MUUECKUX YpaBHEHHUHN U HEPABEHCTB.
[IpakTrueckue 3aHATHS
Tema 11.6 IIpodeccnonanbHO-OpEeHTHPOBAHHOE cojiepKkaHue 2
Jlorapudmebr B | (cogep:kaHue NPUKJIATHOTO MOAYJIs1)
pupoe "
TEeXHUKE [Ipumenenue norapudma. Jlorapupmuyeckas cnupaib B MPUPOJIE.
Ee maTemaTnyeckue cBOWCTBaA.
[IpakTnueckoe 3aHsATHE
Tema 11.7 Coneprxkanue yueOHOro Matepuasa 4
Pemenune 3apau. _
Tlorapugmsr Jlorapudmuueckas GyHKIHS. Pemenne MIPOCTEUIINX
Jlorapudmuyecka norapuMUUECKUX ypaBHEHHIH.
o KITHS
Gy KonTponbnas padorta Ne 9
Paznen 12. Mmuo:xkecTBa. DjieMeHTHI Teopuu rpagoB 10
Tema 12.1 Coneprxanne y4eOHOT0 MaTepuana 2
MHokecTBa OK-01,
[Tonsarne muOXecTBa. [TomMHOXkecTBO. Onepaui ¢ MHOXKECTBAMHU OK-02
)
[IpakTHYecKoe 3aHATHE OK-03,
OK-04,
Tema 12.2 IpodreccHOHATLHO-0PHEHTHPOBAHHOE coliepiKaHue 2 OK-05,
Onepauuu ¢ | (comepskaHHe NPUKIATHOTO MOLYJIs1) OK-07,
MHOYKECTBAMH 1IKS.1

Omneparuu ¢ MHOKECTBaMU. PerieHne mpukiiaiHbIX 3a1a4q

[IpakTHueckoe 3aHsATHE




Tema 12.3 Copepxanne yaeOHOTo MaTepuana 4
I'padmr 5

[Monstue rpada. Cesa3HbIi rpad, 1epeBo, MUK rpad HA TUIOCKOCTH

[IpakTuyeckoe 3aHsATHE
Tema 12.4 Coneprxkanne y4eOHOT0 MaTepuasia 2
Pemienne  3amau. N
MHOKECTBA Onepauun ¢ MHokecTBaMu. OmnHcaHHe peabHBIX CUTYallUd ¢

2

Tpadsr  u  mx | IOMOILBIO MHOKECTB. [Tpumenenue rpadoB K pemICHHUIO 3a/1a4
MIPUMEHEHNE

[IpakTrueckoe 3aHsATHE

Pa3nesn 13. DiieMeHTHI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BePOSITHOCTEH 16

Tema 13.1 Coneprxanue yueOHOro MaTepuasia 3
OcHoOBHbIE
HOHSTHS [lepecTaHoBKH, pa3MeIIEHUS, COUCTAHMUS.
kOMOHHATOPHKH [IpakTrueckue 3aHATHS
Tema 13.2 Coneprxanne yueOHOT0 MaTepuasa 2
CoOriTHE,
BepOSTHOCTE CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOATHOCTH OK-01
COBBITHS CYMMBI ~ COOBITHH. YCIOBHas BEpPOSTHOCTh. 3aBUCHMBIE U OK- 0 2’
CrosKeHMe 4 | HE3aBUCHMBIE COOBITHA. TeOpeMbl O BEPOSATHOCTH MPOM3BENECHHSA HK-S 1’
YMHOKEHHE COOBITHH.
BEPOATHOCTEMN

[IpakTrueckue 3aHATHS
Tema 13.3 IIpo¢deccnona/iIbHO-OPHEHTHPOBAHHOE coJep:KaHue 2
BepositHOoCTE B | (coAepikaHue NMPUKJIATHOTO MOIYJIfA)
po¢eCCHOHAIIbH

bIX 3aJadax

OTHOCHTEJIbHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTOMYHMBOCTH.
CraTtucTudeckoe ornpejeneHne BeposaTHOCTH. OlmeHKka BEepOSTHOCTH
COOBITHA.




HpaKTI/I‘-IeCKOC 3aHATUC

Tema 13.4 Copepxanne yaeOHOT0 MaTepuana 2
JuckpeTHas _ _ .
CoTydaitHas Buner cnydaiineix BenuunH. OnpenencHue JMCKPETHOH ClTyqalHo’
BE/MUMHA, 3aKoH | BEMUHHBL 3aKOoH  pacmpefesieHuss JUCKPETHOW  CIIy4aiHOMN
ee pacripesesenus | BETMIHHBL Ee unciioBbie XxapakKTepUCTUKHU.
[IpakTuueckue 3aHATHS 1
Tema 13.5 Copep:xanue yueOHOTo MaTepuana 2
3agaun -
MaTemaTHueckoji | DaPHALMOHHBIA  psa.  Iloqurom  4acTtor W rucrorpamma.
CTATHCTHKH CrartucTrueckue XapakTepUCTUKH psiJia HAOII0AaeMbIX JaHHBIX.
[IpakTrueckue 3aHATUS 1
Tema 13.6 IIpodeccnonanbHO-OpEeHTHPOBAHHOE cojiepKkaHue 2
CocraBiienue (coaep:kaHue MPUKJIATHOTO MOIYJISA)
TaOIHIL u
JarpaMm na | [lepBuyHas o6paboTka CTaTUCTUYECKHX JaHHBIX. | 'paduueckoe nx
IIPaKTHKE MIpe/ICTaBJICHHE. Haxoxnenue CpEeIHUX XapaKTePUCTHK,
HaOII0/1aeMBIX JTaHHBIX.
[pakTHYeCKOE 3aHSTHE 2
Tewma 13.7 Coneprxanne yueOHOT0 MaTepuasia 3
Pemienne  3amau.
eMEHThI OneMeHTbl KOMOMHATOpUKH. COOBITHE, BEPOATHOCTH COOBITHS.
KOMOHMHATOPHKH, CrnoxeHue 1 yMHOXKXEHHUE BEPOSITHOCTEN.
CTaTHCTUKH "
KonrtponsHas padora Ne 10 1
TEOPUH
BEPOATHOCTEM
Pa3nesn 14. YpaBHeHHs U HepaBeHCTBa 21 12 OK-01,




Tema 14.1
PaBHOCUIBHOCTE
YpaBHEHUH u
HEPaBEHCTB.
OO0me  MeTOJbI
perieHus

Conepkanue y4eOHOro MaTepHuaia

PaBHOCMIIBHOCTH ~ ypaBHEHMM M HepaBeHCTB. OrnpeneneHusl.
OcCHOBHBIE TEOpEMBbl PABHOCUJIBHBIX MEPEX0JAaX B YPAaBHEHUSX M
HepaBeHCTBax. OOmIMe METOABl PEUICHUs YpaBHEHHIA: Mepexoj OT
paBeHCcTBa (YHKIUH K PAaBEHCTBY apryMEHTOB /JIi MOHOTOHHBIX
(GyHKUIMH, METOJ pasjoXKEeHHUs Ha MHOXKUTENH, METOJ BBEICHUS
HOBOH NEpeMEHHOM, PYHKITMOHATBHO-TPAPUISCKUN METOI.

HpaKTI/IquKI/IC 3aHATUA

Tewma 14.2 Coneprxanue yueOHOro MaTepuasia

I'paduueckuii

METOZl  perieHus O6mue METO/b! PEIICHHS HEPABEHCTB: IEPEXOA OT CPABHEHHS

ypaBHeHHUil, 3HaueHu (QyHKUMH K CPaBHEHMIO 3HA4CHUil apryMeHTOB i

HEPABEHCTR MOHOTOHHBIX ~(DYHKIMI, METOJ] HMHTEpBaJOB, (YHKIIMOHAIBEHO-
rpaduueckuii merop. ['paduueckuit Metos pelieHus ypaBHEHUUH H
HEPABEHCTB.
[IpakTrueckue 3aHATHS

Tema 14.3 Coneprxanne yueOHOT0 MaTepuasia

YpaBHeHUs u

HepaBEHCTBA c OnpenerIeHHe Monynd. PackpbiTHe Monyns MO ONPENENICHUIO.

MOZTyTEM [Ipocreiilme ypaBHEHUS U HEPaBEHCTBA C MOJIYJIEM. HpHMeHeIV{He
PaBHOCWIIBHBIX TIEPEXOJI0B B OIPENECIIEHHBIX TUIAaX YpaBHEHUH WU
HEPaBEHCTB C MOIYJIEM.
[IpakTHyeckue 3aHATUS

Tema 14.4 Coneprxanne yueOHOTO MaTepuana

YpaBHeHus .

HepaBEHCTBA ¢ | 3HakomcTBO ¢ mapametpom. IIpocreiinine ypaBHEHU U HEPABEHCTBA

napaMeTpamu ¢ TapaMeTpoM

HpaKTI/ILICCKI/IC 3aHATUA

OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07,
IIK.5.1




Tema 14.5 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue 3 1
CocraBnenue U | (copep:kaHHe NPHUKJIATHOTO MOLYJIA)

peleHue
npodeccronanpy | PCIICHHE TEKCTOBBIX 33/[a4 IPO(ECCHOHATBHOTO COACPKAHHS.

bIX 3aaad C

[IpakTuueckue 3aHATHS 1
MTOMOLUIBIO
YpaBHEHUH
Tewma 14.6 Copepxanne yaeOHOT0 MaTepuaa 4
Pemenune 3apau. _
VpasHeHus 4 | OOIIMe METOBI PELIEHUs YPABHEHHH. Y PaBHEHHS M HEPABEHCTBA C
HepaBEeHCTBA MOJIyJIEM U C ITapaMeTpaMHu.

KonTponbnas padora Ne 11 2

Koncynpranuu: 8

[IpomexyTrouHas aTrTectauus (3K3amMeH) 6

Bcero: 242 33 209
JI — nexnus
Yp — ypok

13 — mpakTHueckoe 3aHsATHE
CP—camocrosiTenpHasipadboTa



VYcnoBus peanu3aiy IporpaMMbl yaeOHOTo mpeaMeTa
Peanuzanus nporpaMmsel mpeamera TpedyeT Hann4ust yueOHOro KaOMHeTa MaTeMaTHKH.

O0OopynoBanue yuye0HOro kaduHera: J[ng peanuzanuu mporpamMmbl  yueOHOI
JUCIUIUIMHBL TPEIyCMOTPEH Y4eOHBI KaOMHET MaTeMaTH4eCKHX TUCIUIUIMH, OCHAIECHHBIN
o0opyoBaHuEM: JTOCKOW y4eOHOH, pabodunM MECTOM MPEnoaBaTelis, CTOJIAMHU, CTYIbIMHU (10
ymucily o0ydaromuxcs), mkadaMu I XpaHEHUs Pa3/IaTOYHOTo TUIAKTHUYECKOro MaTepuaia u
Jp.; TEXHUYECKUMH CpelcTBaMU OOy4eHHs (KOMIBIOTEPOM, CPEICTBAMHU ayIMOBU3YaIU3ALINUH,
MYJIBTUMEAUMHBIM POEKTOPOM).

OobopynoBanue y4eOHOro kaduHera u padbounx MecT KabnHeTa:

IM9BM:
- DualCore Intel Core i3, 3200 MHz/RAM-2Gb/HDD-1Th/DVD-RW/ GeForce GTS 450
1024Mb/monutop ViewSonic VA2232 Series 22" LCD (1 xommu.);
- JlokanbHas ceth noj ynpasienuem OC Windows 10.
Hocryn K:
- DJIEKTPOHHOM OMOIHOTEKE;
- y4eOHO-TIporpaMMHas JOKyMEHTAITHSI.

Marepuaabl YMK:

B cocraB yueOHO-MeTOMMYECKOro oOecredeHHuss MporpaMMbl  00Ie0o0pa3oBaTeILHOM
yueOHOM TUCIUILTMHBI «MaTeMaTHuKay BXOIAT:
- HarJsiAHbIe TTOCOOMs (KOMILJIEKTHI YYEOHBIX TaOJUIl, CTEHJOB, CXEM, IJIAKaTOB, MOPTPETOB
BBIIAIOIINXCS] YIYEHBIX MaTEMaTHKOB H JIp.);
- TUJTAKTHYECKUE MaTepHabl (3a1aHus [T KOHTPOJIBHBIX paldoT, /IJIsi pa3HbIX BHUIOB OLIEHOYHBIX
CPEICTB, K3aMeHa U JIp.);
- TEXHUYECKHE cpencTtBa OOydeHHs (MEPCOHAIBHBIM KOMIIBIOTEP C  JIUIEH3HMOHHBIM
MPOrpaMMHBIM OOecTieYeHUEM; MYJIbTUMEIUUHBIN MPOEKTOP; MHTEPAKTUBHASL JOCKA, BBIXOJ B
JIOKAJIbHYIO CETh);
- KOHTPOJIBHO-OIICHOYHBIE CPE/ICTBA;
-METOJIMYECKUE DPEKOMEHJAIMU JJisi O0ydJalomuxcs IO HaIlpaBiIeHUsM 00pa30BaTeIbHOMN
JESITEIIbHOCTH;
- uudpossie 00pa3zoBaTENbHbIE PECYPCHI;
WHCTPYKIIMU TIO OXpaHe Tpy/Ja U TeXHUKE 0€30MacHOCTH.

TexHu4veckue cpecTBa o0yyeHust:
II9BM:
- DualCore Intel Core i3, 3200 MHz/RAM-2Gb/HDD-1Th/DVD-RW/ GeForce
GTS 450 1024Mb/monuTop ViewSonic VA2232 Series 22" LCD (1 xomrut.)

- TexHnveckune Yci1oBus peajindaliu NporpaMmablI:

- - KOMMYHHKAIMOHHBIE CpeICTBa: DJJICKTPOHHAs mouyTa Materova.nata@yandex.ru,
BuaeocB3b SHaekc tenemoct, Discord, cormansabie rpymms Viber, WhatsApp, VK;

- - oOpa3oBarteibHble maaTdopmbl: FOpaiit [Pexum moctyma https://urait.ru], Book [Pexwm
nocryna https://www.book.ru/]

- - cucrema ynpasienusi ooyuyenuem: Moodle [Pexxum nocryma https://sdo.nkit89.ru/my/]

NudopmanuonHoe odecnevyeHue
IlepeyeHb pexkoOMeHAYeMbIX Y4YeOHbIX, JIEKTPOHHBIX 00pa3oBaTeJbHbLIX U
HHG(OPMALMOHHBIX pecypcoB
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HNHTepHeT-pecypcoB, J0NMOJTHUTEIbHOM JTUTEPATYPbI
OcHoBHbIE MeYaTHbIE U3IaAHUSA

1. M
aremaTtuka: yueOHuk/ bammakoB M.U.- 2-e u3x., crep. - M: KHOPYC, 2019. (Cpennee
npodeccuoHanTbsHOEe 00pa3oBaHNUE)

2. M
aTemMaTHka: airedpa ¥ Hayajsa MaTeMaTHYeCKOro aHajun3a, reoMeTpus. Anredpa u Hauana
MaTemarudeckoro a"anm3a. 10-11 xnacc. Amumos 1. A., Komsrua FO.M., Tkauera M.B.

u apyrue. - M: Ilpocsemenue, 2022.

3. M
aTeMaTHKa: alreOpa U Hadajsa MaTeMaTU4YeCKOTo aHajiu3a, reomerpusi. I eomerpus. 10-11
kiacc. Aranacas JI.C., byry3oB B.®., Kagomues C.b. u apyrue. - M: IIpocBemienue,
2022.

4. M
aTeMaTHKa: areopa ¥ Havajsa MaTeMaTHYeCKOro aHaIu3a, reoMeTpus. Ayiredpa 1 Havana
MaTeMaTuueckoro ananusa (B 2 yactsiax). 10 kmace. Yacte 1: Mopakosuu A.I'., CemeHOB
I1.B.; Yacte 2: MopakoBuu A.I'. u apyrue; nox penakuuedn Mopakosuua A.I'. - M:
MuemosuHa, 2021.

5. M
aTemMaruka: anrebpa ¥ Hayajaa MaTeMaTU4YeCKOro aHajiu3a, reomeTpus. Anrebpa 1 Hauana
MaTeMaThyeckoro aHanusa (B 2 yactsax). 11 knace. Hacte 1: Mopakosuu A.I'., CemeHOB
I1.B.; Yacte 2: MopakoBuu A.I'. u npyrue; non pegakuuen Mopakosuua A.I. - M:
Mmuemosuna, 2021.

6. M
aTemMaruka: ajredpa ¥ Hayajaa MaTeMaTH4YeCKOro aHajiu3a, reomerpus. Anredpa 1 Hayana
MaTeMaTuudeckoro anaiauza. 10 knacc. Hukonbckuii C.M., IloranoB M K., Pemeraukon
H.H. u ngpyrue. - M: [Ipocsemenue, 2021.

7. M
aTemMaruka: anreOpa ¥ Hayaja MaTeMaTH4eCKOIro aHajau3a, reomerpus. Airedpa 1 Hayana
MaTeMaTuudeckoro anaiauza. 11 knacc. Hukonbckuit C.M., IloranoB M K., Pemeraukon
H.H. u ngpyrue. - M: [Ipocsemenue, 2021.

8. M
aTemMaTuka: ajaredpa M Hayajla MaTeMaTHYecKoro aHanusa, reomerpus. ['eomerpus.10-11
knacc. [ToropenoB A.B. Maremaruka: anreOpa ¥ Hayala MaTeMaTUYeCKOTO aHaju3a,
reomerpust. ['eomerpust.10-11 knacc. [loropenos A.B. - M: IIpocsemienue, 2019.

9. M
aTemMaruka: anreOpa M Hayala MaTeMaTHYeCKOro aHanusa, reomerpus. ['eomerpus. 10
knacc. Anekcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: Ilpocsemenue, 2021.

10. M
aTemMaTtuka: anrebpa M Hayala MaTeMaTHYeCKOro aHanm3a, reomerpus. ['eomerpus. 11
kiacc. Anekcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipocsemenue, 2021.

DJIeKTPOHHbIE U3IAHUS

1. B
cepoccuiickue uHTepHeT-omummuaznpl. - URL: https://online-olympiad.ru / (nara
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KoHTpOoJIb M 011eHKa pe3yJIbTATOB 0CBOEHHS Y4eOHOr0 nmpeamera
KoHTposnb 1 o11eHKa pe3ynbTaToB OCBOCHUS Y4eOHOT0 IpeIMeTa MPOBOJUTCS B paMKax TEKYIIEH U MPOMEXYTOUYHOHN aTTecTaluu.
TGKYH_IaSI arrecTanuus NpoOBOJUTCA HA y‘-IGGHbIX 3aHATUAX B COOTBETCTBUH C TCMATHYCCKUM IIJIAHOM U TCXHOJIOT'MYCCKMMHU KapTaMn 3aHSITHH.
[IpomexyTouHas aTTecTanus MPOBOJUTCS C I€JIbI0 KOHTPOJISI OCBOCHHUS 00YYaIOUIMMHUCS 3aIJIAHUPOBAHHBIX PE3YJIbTaTOB OCBOCHUS y4e€OHOIO
npeamera.
[Topsimok mpoBeAeHUs TEKYIIEeH U TPOMEXKYTOUHOM aTTECTAIlMK ONPEIENISIeTCS OLICHOYHBIMU CPEICTBAMHU.

Oomasi/npodeccuonanbHast Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHS
KOMIIETEHIIHS
OK 01 Bsibupare cmocobsr [P 1, Tema 1.1, 1.2, 1.3 11-0/c, 1.4,1.5,1.6 TectupoBanue
penieHust 3agau | P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5 I1-0/c, 3.6 Y CTHBIN onpoc
pohecCHOHATTLHOM P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9, 5.10, | MaremaTH4eCKHil TUKTAHT
NEeATEILHOCTH 5.11 WuauBuayanbHas caMoCTOsTENbHAs paboTa
MIPUMEHUTETHLHO P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10 [1-0o/c, | IlpencraBneHue pe3yabTaTOB MPAKTUUYECKHUX
K pa3JIM4HbIM KOHTEKCTaM 6.11 pabot
P 7, Temwm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7 I1-o/c, 7.8, 7.9, 7.10 | 3ammra TBOpUECKUX pabOT
IM-o/c, 7.11,7.12, 7.13, 7.14, 7.15, 7.16, 7.17 KonTponbnas pabota

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6

P9, Temrs1 9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3 I1-o0/c, 12.4, 12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c, 13.6




OK 02 Ucnons3osares |P 1, Tema 1.1, 1.2, 1.3 11-0/c,1.4,1.5,1.6 TectupoBanue
COBpPEMEHHBIE cpeactBa | P 3, Temnr 3.1, 3.2, 3.3 [T-o/c, 3.4 VYcrHblit onpoc
ITOMCKA, aHajan3a u |P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10,| MareMaru4ecKui TUKTAHT
UHTEPIPETAINH 411 NunuBuayanpHas caMOCTOATENbHAs padoTa
uH(pOopMaIuy, u | PS5, Temwr 5.1,5.2,53,54,5.5,5.6,57,58,5.9, 510 IT-o/c, | [IpencraBinenue pe3yiabTaTOB MPAKTHUYECKUX
nH(pOopMaIMOHHBIE 5.11 pabor
TeXHoJoruu A BeimoyHeHus: | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o/c, 6.8, 6.9, 6.10 | 3amura TBOpYECKHX padOT
3amay npodeccuonansuori | Il-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17 KontposbHas padota
JIEATEIbHOCTH P7,Temnt 7.1,7.2,7.3,7.4,7.511-0/Cc, 7.6
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Tems 9.1,9.2,9.3,9.4
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 I1-o/c, 12.6
OK 03 [IlmammpoBare u |P1,Temal.l,1.2,1.31I-0/c, 14,15 1.6 TecTtupoBanue
peanu3oBbiBaTh cobctBeHHoe | P 2, Temsr 2.1,2.2,2.3,2.4, 2.5 I1-o0/c, 2.6 YcTHBIM onpoc
npodeccuoHanbHOe u |P3, Temn 3.1, 3.2, 3.3 I1-0/c, 3.4 MaTteMaTU4YeCKUM JUKTAHT
JIMYHOCTHOE pasButue, |P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10, | MNuauBuayanpHas caMOCTOSTENIbHAS paboTa
MpeIPUHIMATETBCKYIO 4.11 [IpencraBienue pe3yabTaTOB MPAKTHUECKUX
EeITENLHOCTD B | PS5, Temn 5.1, 5.2, 5.3, 54, 5.5,5.6,5.7,5.8, 5.9, 5.10 IT-o/c, | pabor
npodeccuonanbHol  chepe, | 5.11 3amura TBOpUECKUX padoT
UCTONb30BaTh 3HaHWMaA 1o | P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-o/c, 6.8, 6.9, 6.10 | KonrposbsHas pabora
¢unancoroit rpamotHoctu B | Il-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17
Ppa3IUYHBIX skn3HeHHelx | P 7, Temnr 7.1,7.2,7.3,7.4,7.511-0/c, 7.6
CUTYaIUsAX P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temni 9.1,9.2,9.3, 9.4

P 10, Tems 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 [-o/c, 10.7

P11, Tems 11.1,11.2, 11.3 TT-o/c, 11.4, 11.5, 11.6 T-o/c, 11.7
P 12, Temn 12.1,12.2, 12.3, 12.4, 12.5 TT-o/c, 12.6




OK 04 S¢dexTuBHO
B3aUMO/ICHICTBOBATH u
pabotatb B KOJUIEKTHBE |
KOMaH/Ie

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temnr 5.1, 5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 II-o/c,
511

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn 7.1,7.2,7.3,7.4,7.5II-0/Cc, 7.6

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 9.1, 9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4, 12.5 IT-0/c, 12.6

TectupoBanue

VYcrHblit onpoc

MaremaTuyecKui JUKTaHT

WuauBuayanbHas caMoCToOsATENbHAs paboTa
IIpencraBineHue pe3yiabTaTOB IPAKTHUUECKUX
pabor

3amuTa TBOPUYECKUX padoT

KounTponbnas pabora

OK 05 OcyiiecTBIATH
YCTHYIO U TUCBMEHHYIO
KOMMYHUKAITHIO Ha
roCyJapCTBEHHOM SI3BIKE
Poccuiickoit  ®enepaunun ¢
y4eTOM 0COOEHHOCTEH
COITMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6

P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temnr 5.1, 5.2, 5.3, 5.4,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
5.11

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P 7, Temnt 7.1,7.2,7.3,7.4,7.511-0/c, 7.6

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P9 Temrr 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 IT-o/c, 12.6

TecTtupoBanue

YeTHBIN onpoc

MaremaTudeckui TUKTAHT

WuauBuyanbHas caMocTosTeNbHas paboTa
IIpencraBnenne pe3yapTaTOB MNPAKTUYECKUX
pabot

3amuTa TBOpUYECKUX padoT

KonrtponsHas pabora




OK 06 [MposiBnsate | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4,1.5, 1.6 TectupoBanue

TPaKIaHCKO- P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10,| VYcTHbIi onpoc

naTpuoTHYeCKyo mnoszunuio, |4.11 MaremaTuyecKui JUKTaHT
JIEMOHCTPUPOBATH P 5, Temmr 5.1, 5.2, 5.3, 5.4,5.5,5.6,5.7, 5.8, 5.9, 5.10 IT-o/c, | NunuBuayanpHas caMOCTOsITEIbHAs paboTa
OCO3HAaHHOE IoBeAeHHEe Ha | 5.11 IIpencraBienue pe3yabTaTOB IPAKTHUUECKUX
OCHOBE TpaauimonHelx | P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 | paGot

00IIIeUeI0BEUECKUX IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17 3amura TBOPUYECKUX padOT

nenHocreii, B Tom umciae ¢ | P7, Temnr 7.1, 7.2,7.3,7.4,7.5 II-o0/c, 7.6 3anuTa UHAUBUYAIbHBIX TPOCKTOB
Y4ETOM rapmorm3aruu | P 12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 [1-o/c, 12.6 KonTponbras pabora

MEKHAI[HOHAIbHBIX u

MEXPEJIUTHO3HBIX

OTHOIICHUM, MIPUMEHSATH

CTaHJAPTHI

AHTUKOPPYIMIHOHHOTO

ITOBCCHUS

OK 07 CopeticrBoBares |P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6 TectupoBanue

coxpaneHuto  okpyxatomeit | P2, Temsr 2.1, 2.2,2.3,2.4,2.5 [T-0/c, 2.6 YCTHBIN onpoc

CpeJibl, PecypcocOepeKeHHIO,

MPUMEHSATD 3HaHMS 00
W3MEHCHUU KJIMMaTa,
MPUHIUIIBI OepexKIIMBOTO
MpOU3BOACTBA, A(PHEKTUBHO
JIeMCTBOBATH B

qpeBBBI‘IafIHI)IX CUTyalusax

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temnr 5.1, 5.2, 5.3, 5.4, 5.5,5.6,5.7, 5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P 7, Temn 7.1,7.2,7.3,7.4,7.511-0/c, 7.6

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P9 Temsr 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4, 12.5 IT-o/c, 12.6

MaremaTudeckui TUKTAHT

WuauBuyanbHas caMocTosTeNbHast paboTa
[IpencraBienre pe3yabTaTOB MPAKTHUECKUX
pabot

3amuTa TBOpUYECKUX paboT

3amyTa UHANBUAYAIBHBIX IIPOEKTOB
KonTponbhas padbota




[IK 1.2. BbInonHATe pacyeTsl
u KOHCTPYHpPOBaHUE
CTPOUTENIbHBIX KOHCTPYKLIUI

P1,Temal.3
P2, Tema 2.5
P 3, Tema 3.3
P7Temm 7.7,7.10

TectupoBanue

VYcrHblit onpoc

MaremaTuyecKui JUKTaHT

WuauBuayanbHas caMoCTOsTeNbHAs paboTa
[IpeacraBinenue pe3yabTaTOB MNPAKTUYECKUX
pabor

3amura TBOPUYECKUX padOT

3amuTa UHAUBUIYabHBIX TPOEKTOB
KonrponsHas pabora

[K 5.1. CocraBnenue
CBOJHBIX cCrHelu(HUKaIud |
Tabyimiy ~ motpebHOCTH B
CTPOUTEIBHBIX u
BCIIOMOTaTeIIbHBIX

Marepuaiax u 000pyJI0BaHUH

P4, Tema 4.7

P 6, Tema 6.10

P8, Tema 8.5

P11, Tema 11.6

P12, Tema 12.2

P 13, Temnr 13.3, 13.6
P 14, Tema 14.5

TecTtupoBanue

YcTHbIM onpoc

MaremaTnyecKui JUKTaHT

WuauBuayanbHas caMoCTOsTeNbHAs paboTa
IIpencraBnenue pe3yabTaTOB IPAKTUYECKHUX
pabor

3aimuTa TBOPUYECKHUX padoT

3amuTa MHAUBUIyaJIbHBIX IIPOEKTOB
KonTponbhas padota
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