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XapakTepucTKa OCHOBHBIX BUIOB JCSITEILHOCTH 00YyUaIOIINXCS,
KOHTPOJIb U OLICHKA PE3YyJIbTaTOB YUEOHON AUCIUTLIIAHBI

1. IosicHUTEIBLHASA 3aNMNCKA



1.1. O6sa1acTb npuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas nporpamma y4eOHOM TuctuiiInHbpl MaremaTruka o01eo0pa3oBaTeIbHOTO UK
SIBJISICTCSL YacThIO MPOTPaMMBbI TOJTOTOBKH CHEIUANTKCTOB cpeaHero 3BeHa (manmee IIICC3) B
cootBeTcTBUM ¢ PI'OC no cnenuansHocTsM CIIO, peann3yeMbiX B akaJeMuu.

1.2. HopmaTtuBHas 0a3a s pa3pa0doTku padoyeil nporpaMmai:
Pabouyas nporpamma pa3padoraHa Ha OCHOBe

o @denepalibHOTO TOCYJIAPCTBEHHOTO  00pa30BaTENIbHOTO CTaHAapTa CPEAHEro
(momHOTO) O00IIEero 0o0pa3oBaHUs, OOpPa30BaHUS, YTBEPKISHHOTO NpHUKa3oM MUHHCTEPCTBA
obpazoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Muntocte Poccun 7 uronst 2012 r. Ne 24480, peanuzyemoro B npeaenax [IIICC3 ¢ yuerom
npoduis moayyaemMoro npodeccuoHanabHOro 00pa30BaHUS;

. [Ipukaza MunuctepctBa npocseuienus Poccuiickoit @enepanuu ot 12.08.2022 1.
No 732, 3apeructp. Munuctepctsom roctuiuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHUH
U3MEHEHUH B (QeAepalbHbIil TOCYAapCTBEHHBIA CTaHIApT CpeAaHero oOuiero oodpazoBaHus,
YTBEPKACHHOTO MpHKa3oM MuHHCTEepCTBa 00pa3oBanus U Hayku Poccuiickoit @eneparuu ot 17
Masg 2012 T Ne 413;

. [Ipukaza MunucrepctBa npocsemienuss P® or 24 asrycra 2022 Ne 762,
3apEeruCTPUPOBAHHOIO MunucrepctsoM roctuiuu PO (21.09.2022 N 70167) «O6
yTBepxkaeHun [lopsaka opraHu3zanuu M OCYIIECTBICHUS OOpa3oBaTENbHOM AESITENHHOCTU IO
0o0pa3oBaTeNbHbIM NIPOTPAMMaM CPeIHEro MpoheccuoHaIbHOro 00pa3oBaHus'";

. [Ipukaza MunuctepctBa npocsemenus P® ot 05 asrycra 2020 Ne885/390,
3apeructpupoBanHoro  MunuctepctBoM toctuiuu PO (per.Ne59778 or 11.09.2020) «O
MIPAKTUYECKON MOJITOTOBKE 00YYaOIIUXCSL.

. [Ipukaza MunucrepctBa npocpemenuss P® or 26 asrycra 2020 Ne438,
3aperucTpupoBaHHoro  MuHnuctepctBoM toctuiiud PO (per.Ne59784 ot 11.09.2020) «O06
yrBepkaeHun Tlopsiika opraHu3alMd M OCYLIECTBICHHMS 0Opa30BaTEeNbHON JESTENBHOCTH IO
OCHOBHBIM IIporpaMMaM Mpo¢hecCUOHATBHOTO 00yUSHUS»;

. IIpukaza MunuctepcrBa npocsenieHust Poccuiickont @enepauun ot 27.12.2023
Ne 1028 "O BHeceHHMU W3MEHEHMH B HEKOTOpbIe MpUKa3bl MUHUCTEPCTBA 0OPa30BaHUs U HAyKH
Poccutickoii ®enepanuu 1 Munucrepcrsa npocselenus Poccuiickon @enepannu, Kacaromuecs
denepambHBIX  TOCYJAapCTBEHHBIX  O0pa3oBaTElbHBIX  CTAHAAPTOB  OCHOBHOTO  OOIIEro
oOpa3oBaHus U cpeHero oduero oopasosanus” (3apeructpuponan 02.02.2024 Ne 77121);

o @enepalibHbIX TOCYJApCTBEHHBIX 0O0pa30BAaTEIbHBIX CTAHAAPTOB CPEIHErO
po¢eCCHOHATLHOTO 00Pa30BaHMS [0 CHEIMATBHOCTSIM:

v’ 43.02.16 TypusmM u TOCTCIPUMMCTBO, YTBEPKICHHOTO TMPHKa30M MUHHUCTEPCTBA
oOpaszoBanusi u Hayku Poccuiickoit @eaepammu Ne 1100 ot 12.12.2022 1., 3apeructp.
MunuctepctBoM octunuu (per. Ne 72111 ot 24.01.2023r.)
[TpumepHoif paboueil mporpammsl 0011€00pa30BaTENbHON AUCHUIUIMHBL «MaremaTuka»

TUTst IPO(heCCHOHATBHBIX 00pa30BaTEIbHBIX OpTraHU3AIMKN YTBEPKACHHOW Ha 3aceqanun CoBeTa 1o
OLIEHKE COJIEp)KaHHMs M KauecTBa NPUMEPHBIX pabouyux MpPOrpaMM o00I1e00pa3oBaTEIBLHOIO U

COLIMAJIEHO- TYMaHUTAPHOTO ILIUKJIOB CPeIHEro npodeccuoHanbHoro oopasosanus [Ipotokon Nel4
oT «30» Hos10ps1 2022



1.3. Henn yyeOHOM IMCUMIINHBI:

Copneprxanue nmporpammbl «MaremaTHka» HalpaBJIEeHO Ha JOCTH)KEHUE CIIeTyHOIINX

neJiei:

- (GopMHpOBaHUE LEHTPAIBHBIX MAaTEMAaTHUECKUX MOHATHH (YUCII0, BEIMYHHA,
reomMeTpuueckas  (Qurypa, mepeMeHHas, BEPOSATHOCTb, (QYHKLHUA), 0OeCneyrBarOInX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMAaTHUECKOro 00pa3oBaHus 00yUaroIuXcs;

- NOJBEICHUE YYalMXCsl Ha JOCTYIHOM JUIsli HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MaTEMaTHKU U OKPYXKAIOLIEro MHUpa, IOHMMaHHE MATEMaTHKH KaK 4acTHU OOLIei
KyJIbTYpBbl YEJIOBEYECTBA;

- pa3sBUTHE WHTEIUIEKTyaJlbHBIX M TBOPYECKMX CIIOCOOHOCTEM ydamuxcs,
[I03HABATEIbHOM aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUHN, KPUTHUYHOCTH MBIIIJIEHUS, HHTEpeca
K U3y4YEHUIO0 MaTeMaTHKH;

- ¢dopmupoBaHre (YHKIMOHAIBHOM MaTeMaTHYeCKOM TIPaMOTHOCTU: YMEHUS
pacro3HaBaTh MaTeMAaTUYECKHUE ACTIEKTHI B PEAIbHBIX )KU3HEHHBIX CUTYalUsSX U MPU U3yUCHUH
Apyrux y4eOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (hOpMyIUpOBaTh
UX Ha s3bIKE MaTeMaTUKH U CO3JaBaTh MaTEMaTHYECKHUE MOJENM, NPUMEHATh OCBOCHHBIM
MaTeMaTH4eCKUi anmapar Ui peuleHus PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJTY4YEHHBIE PE3YJIbTATHI .

OCHOBHBIC JIMHUU COJIEPKaHMSI Kypca MaTeMaTHKH: «Uncina v BBIYUCICHUD), K Anredpay
(«AnreOpanyeckrie BhIpaKEHUsS», «YpaBHEHHS M HEpaBeHCTBa»), «Hauama maremaTHyeckoro
aHanuza», «l'eomerpusi» («['eomerpuueckue @urypsl U ux cBoicTBay, «M3mepenue
TEOMETPUYCCKUX BEIUUMH»), «BeposTHOCTh W cTaTUCTHKa». JlaHHBIC JMHUU Pa3BUBAIOTCS
napajiesIbHO, KaX/1asi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHMO OJ[HA OT
JpYyroii, a B TECHOM KOHTaKTe U B3auMojeHcTBUM . Kpome 3TOro, ux oObenuHsAET Jorudyeckas
COCTaBJISAOLIAs], TPAJAULIMOHHO MPUCYIasi MaTEMAaTHUKE U MPOHU3BIBAIONIAS BCE MAaTeMAaTHYECKHE
Kypchl U copepxkarenbHble JuHUM . ChopmynupoBanHoe B DepepabHOM rocy1apcTBEHHOM
00pa3oBaTebHOM CTaHJIapTe CPEAHETo 001Iero oOpa3oBaHus TpeOOBaHUE «BIIAJIEHNE METOAMHU
JI0Ka3aTeNIbCTB, AITOPUTMAMU PELIEHUs 3a]1a4; yMeHHe GOpMyJIMpPOBaTh ONPEIEIECHUs, aKCUOMBI
U TEOPEMBI, TPUMEHSATh HX, IIPOBOANTH JOKA3aTEIbHBIE PACCYKICHUS B XOJE PEIICHHS 3a/1awW»
OTHOCHUTCSI KO BCEM Kypcam, a (pOpMUpPOBAaHUE JIOTUYECKUX YMEHHMH paclpenensercsi Mo BCeM
rogaM oOy4YeHHsI Ha YPOBHE CpeJIHEro o01ero oopa3oBaHus .

2. O0mas xapakTepuCcTUKA y4e0HOH TUCUUILIIMHBI

Jucnunnmaa MareMaTika OTHOCHUTCS K TPEIMETHOW 00JiacTh MaTeMaThka W
nHpopmaTuka.

Peanuzamust mporpamMmbl  oOecrieunBaeT OBJAJCHUE KITIOUYEBBIMH KOMIICTCHIIHSIMH,
COCTABJISIIONIIMMHA  OCHOBY JUISl CaMOPa3BUTHS U HEMPEPBHIBHOTO 00pa3oBaHUs, 1IEJIOCTHOCTh
0OIIEKYyIBTYPHOT0, TUYHOCTHOTO ¥ TTO3HABATEILHOTO PA3BUTHS JINYHOCTH OOYJAFOIITIXCS .

B paboueit mnporpamme yuTeHsl wuaen u mnonoxenus «KoHmenmuum pazBUTHA
MaTemMaTrueckoro obpazoBaHusi B Poccuiickoii ®exneparum». B cooTBeTcTBUM ¢ Ha3BaHHEM
KOHIIEMINH, MaTeMaTH4eckoe o0pa3oBaHHME IOJDKHO, B YACTHOCTHU, MPEAOCTABIATH KAXKIOMY
oOyJarolemMycss BO3SMOXXHOCTb JTOCTHKEHHUSI YPOBHS MAaTeMaTUYECKUX 3HAHHM, HEOOXOIUMOTO
JUTSL JaJTbHEHIIeH YCIemHOM KU3HU B oO1mecTBe. MiMeHHO Ha perieHune 3ToW 3a7add HarleleHa
npuMepHasi pabodasi mporpamMma 0a30BOTO YPOBHS .



B »snoxy mumdpoBoit Tpanchopmamuu Bcex cdep UEIOBEYECKOW AEeSTENbHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YelOBEKOM 0e3 0a30BOil MaTeMaTHYeCKOU
MOJITOTOBKH . Y’K€ B IIKOJIE MaTEMaTHUKa CIYXKHUT OTIOPHBIM MPEIMETOM JJISi U3yUEHHS] CMEXKHBIX
TMCLUUIUIAH, @ B )KH3HHM TOCJIE IIKOJbI PeabHONH HEOOXOAMMOCTBIO CTAHOBHUTCS HETPEPBIBHOE
oOpa3oBaHme, 4TO TPEOYeT MOIHO- IIEHHOW 0a30BOH 00111e00pa30BaTEILHON MOATOTOBKH, B TOM
qHuciae M MaTeMaTHYecKOW . OTO OOyCIIOBJIEHO TeM, 4YTO B HallM JHU pacTéT YHCIO
CTCIUANBHOCTEH, CBSI3aHHBIX C HEMOCPEICTBCHHBIM INPHMEHEHHEM MaTeMaTUKU: U B cdepe
SKOHOMHKH, U B OM3HECE, U B TEXHOJOTHYECKUX 00JACTAX, U JJaKe€ B TYMaHHTapHBIX cepax .
Takum o00pazom, Kpyr oOydaromuxcs, JUIsi KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYUMBIM
MIPEIMETOM, CYIIECTBEHHO PACHIHPSETCS .

[IpakTHyeckas MoJIe3HOCTh MaTEMATUKKU OOYCIIOBIIEHA TEM, UTO €€ MPEAMETOM SIBIISIOTCS
(yHIaMEeHTaJIbHBIE CTPYKTYpPbI HAIIEr0 MHpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJIUYECTBEHHBIC
OTHOIICHHUS OT MPOCTEUIINX, YCBAaMBAa€MbIX B HEMOCPEACTBEHHOM OIbBITE, 10 JOCTaTOYHO
CJIOKHBIX, HEOOXOAMMBIX JIJISl Pa3BUTHSI HAYYHBIX U TEXHOJIOTMYECKHX UieH . be3 KOHKpETHBIX
MaTeMaTHUYECKUX 3HAHWH 3aTPyIHCHO MOHUMAHHWE MPHUHIIMIIOB YCTPONCTBA M HCIIOJIb30BAHHS
COBPEMCHHOW TEXHUKH, BOCIPHUATHE W HMHTEPIPETalUsl pPa3HOOOpPA3HOW  COLMAIBHOM,
YKOHOMHYECKOM, MOJUTHYECKOW HH(pOopMaIuu, MaiodpGeKTUBHA MTOBCEIHEBHAS MPAKTUYCCKAs
NesITeNbHOCTh . KakmoMy denoBeKy B CBOEW JKM3HM NPUXOAUTCS BBIMONHATH JTOCTATOYHO
CIIO)KHBIC Pacu€Thl W COCTABIATH HECIOXKHBIE AITOPUTMBI, HAXOTUTHh HYXHBIE (OPMYJBI U
OPUMEHSTh WX, BIAACTh MNPAKTUYSCKUMH NPUEMAMH TEOMETPUYECKHMX H3MEPEHHH U TOo-
CTPOCHUH, YNTaTh WH(POPMALHUIO, MPEICTABICHHYIO B BHUIY TaONUI, JHarpaMM U TrpaduKoB,
XHUTh B YCJIOBUSIX HEOIPEICIEHHOCTH M TIOHUMATh BEPOSTHOCTHBIA XapakTep ClIydailHbIX
COOBITUH .

OMHOBpPEMEHHO C pacHIMpeHHeM cdep NPUMEHEHHS MAaTeMaTUKH B COBPEMEHHOM
ol1ecTBe BcE 60siee BaXKHBIM CTAHOBUTCSI MAaTEMATUYECKUH CTHIIb MBIIIJICHUS, TIPOSIBIISIOLINICS
B OIpeNeNEHHBIX YMCTBEHHBIX HaBbIKaXx . B mpoliecce M3ydeHuss MaTeMaTHMKH B apceHall
NpUEMOB U METOJ/IOB MBIIIJICHUS YeJI0BEKa €CTECTBEHHBIM 00- pa30M BKIIIOYAIOTCS WHAYKIUS U
JeTyKIHst, 0000IIeHre W KOHKPETU3AIHs, aHAIN3 U CHHTE3, KIIACCU(HUKAINS U CUCTEMaTH3aIHs,
abctparmpoBanne W aHanorus . OOBEKTHI MaTEeMaTHYECKUX YMO3AKIIIOUCHHH, TpaBWiIa HUX
KOHCTPYHPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX TIOCTPOCHHH, CIOCOOCTBYIOT BHIPAOOTKE
yMeHusi (hopMynupoBaTh, OOOCHOBBIBaTh M JIOKa3blBaTh CYXKACHUS, TEM CAMbIM DPa3BHBAIOT
JIOTHYECKOE MbllUIeHHe. Benymas ponb NpUHAIIEKUT MareMaTHke B (opMupoBaHUH
AITOPUTMUYECKON KOMIOHEHTH! MBIIIJICHUS U BOCIUTAHUU YMEHHMH JefcTBOBATh MO 3aJaHHBIM
aJIrOpUTMaM, COBEpIIEHCTBOBATh W3BECTHBIE M KOHCTPYHPOBATH HOBBIE . B mporecce perienus
3aJjad — OCHOBHOW y4yeOHOW JEATENhbHOCTH Ha YpOKaX MaTeMaTHKH — Pa3BHBAIOTCA
TBOpYECKAs U MPUKJIATHAS] CTOPOHBI MBIIIUICHUS .

OOydenne wmareMaTHKe MJaéT BO3MOXKHOCTh pa3BUBATh Yy YYalIUXCS TOYHYIO,
panroHaTbHY0 U HH()OPMATHBHYIO pedb, YMEHHE OTOMpATh HAauOOJIee MOIXOMISIINE S3BIKOBBIE,
CHUMBOJIMYECKHE, TpauuecKue CcpelncTBa JUI BBIPAKEHUS CYXKIEGHUH M HarIsIHOTO UX
MIPEJICTAaBICHHUS .

Heo6xoauMbpIM KOMIOHEHTOM OOIIEeH KyJIbTyphl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS
o011ee 3HAKOMCTBO C METOJaMH TMO3HAHUS JEHCTBUTEIBHOCTH, NPEACTABICHUE O MpeAMeTe U
METOZIe MaTeMaTHKH, €r0 OTJIMYHS OT METOJOB €CTECTBEHHBIX W TyMaHUTApHBIX HAyK, 00
0COOEHHOCTSIX MPUMEHEHHST MAaTeMaTHKH JIJIsl peIIeHUs] HAYyYHBIX M MPHUKIAAHBIX 3a1ad. Takum
o0pa3om, MaTeMaTHn4eckoe 00pa3oBaHNe BHOCUT CBOW BKJIAI B (hOpMUpPOBaHKE OOMIEH KyIbTyphI
YeI0BeKa .



W3yuenne MaTeMaTHKH CIIOCOOCTBYET AICTETHYECKOMY BOCHUTAHMIO  YEJIOBEKa,
MIOHMMAHHUIO KpPacoTbl M  M3ALIECTBA MATEMAaTUYECKUX  PACCYKJIEHUH, BOCIPUSATHUIO
reoOMeTpHUECKUX (HOpM, YCBOCHHUIO U/I€ CHMMETPHUH .

3. MecTto y4eOHO# JMCHUIIIMHBI B Y4eOHOM IJIaHe

B yuebnpix mmanax IITICC3 nucnuminHa BXOJUT B COCTaB 00IIC00pa30BaTEIBHOTO
nukiaa. @opMupyercs B cocTaBe 00X AUCHUIUINH.

O0bem yueOHOV TUCUUIVIMHBI B y4e0OHOM IJIaHe M BUAbI Y4eOHOH padoThl

O0bem

Bupa yueOHoii padoThl 4yacoB/  3a4YeTHBIX

el.
MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 208/5,78
Oo6si3aTesibHAs ayiuTOpPHAs yueOHAsi HATPY3Ka (Bcero) 190
TOM YHCJIE:
TEOPETUYECKHUE 3aHATHS 124
MPaKTUYECKHUE 3aHATHS 66
KoncyabTauuu K 3K3aMeHy 6
IIpome:xxyTounasi arrectanusi B gopMe 3K3aMeH BO 2 cemecTpe 4
CaMOCTOSITe/IbHASL padoTa K IK3aMeHy 8




4. Pe3yJbTaThbl 0CBOEHUS YUeOHOMH THCIUILIHHBI
OcBoeHne coaepkaHuss Y4eOHOW JUCHUIUIMHBI OOECIIEUYMBAET JIOCTIIKCHUE
CTYZICHTaMH CJICIYIOIIUX Pe3yibmamos.

JJMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIE ~ pe3ynbTaThl  OCBOCHHUS  IPOTrpaMMbl  Yy4yeOHOro  IpeaMera
«MareMaTtuka» XapakTepHU3yIOTCs:

I'pascoanckoe socnumanue:

- cOPMUPOBAHHOCTHIO TPAKIAHCKON TMO3UIUK OOYYArOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4YJI€Ha POCCUUCKOTO OOIIECTBA, MPEACTABICHHEM O MAaTeMaTHYEeCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JHUYHBIX CTPYKTYp, SBICHHM, MPOLEAYP TPakIaHCKOTO
oOmecTBa (BBIOOPBI, OMPOCH W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIbLHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C UX PYHKIIUSAMH U Ha3HAYCHHUEM .

Tlampuomuuyeckoe 6ocnumanue:

- c(hOpMHUPOBAHHOCTHIO POCCUMCKOW TpaKAAHCKOW HJICHTHYHOCTH, YBAXKEHHUS K
MPOLUIOMY M HACTOSIIEMY POCCUHCKOM MATeMAaTHUKH, LIEHHOCTHBIM OTHOILICHHEM K
JIOCTUKEHHUSIM POCCHUMCKUX MaTEMAaTHKOB M POCCHUHCKOM MaTeMaTHYeCKOW IIKOJbI, K
WCIIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTHX HAyKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKH .

J[yX08HO-HPABCMBEHHO20 80CNUMAHUSL:

- OCO3HaHUEM IYXOBHBIX LIEHHOCTEH POCCHICKOro Hapozaa; chOpMHUPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHHUSA, HSTUYECKOIO TMOBEACHUS, CBA3AHHOIO C IPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUM HAyKU M JEATEIbHOCTBIO YUYEHOIO; OCO3HAHUEM JIMYHOTO
BKJIaJia B T0- CTPOCHUE YCTONYMBOTO Oy TyIIEro .

Dememuyeckoe socnumanue.

- JCTETUYECKUM OTHOLIEHHEM K MHUpPY, BKJIKOYAsA O3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIICHUH, pPacCyX IACHUH; BOCIPUUMYUBOCTHIO K
MAaTeMaTUYECKUM ACTIEKTaM PAa3JIUYHbIX BUJOB UCKYCCTBA .

Dusuueckoe sochumanue.

- cOpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MaTeMaTHYECKHe 3HAHUS B MHTEpEcax
3JI0pOBOTO M 06€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHHUSI K CBOEMY 37I0POBBIO
(3mopoBoe MUTaHUE,

- cOalaHCUPOBAaHHBIM pPEXHUM 3aHATUA W OTAbIXa, perylspHas Qunyeckas
AKTUBHOCTb ), (bu3IecKOro COBEpIICHCTBOBAHMS, npu 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIIBHON I€SITENBHOCTBIO .

Tpyoosoe 6ocnumanue:

- TOTOBHOCTBIO K TpYydy, OCO3HAHHEM IIEHHOCTH TPYIOJtO0Us; WHTEPECOM K
pas3nuuHbIM cepam npodeccruoHaIbHON eATENbHOCTH, CBSA3aHHBIM C MaTeMAaTUKOW U e
MPUJIOKECHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieir mnpodeccun u
pean30BhIBaTh COOCTBEHHBIE JKU3HEHHBIE IUTAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMYy 00pa3oBaHHI0O W CcaMOOOpa30BaHUIO Ha MPOTSIKEHWU BCEH IKU3HU;
FOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUYECKUX 3a7a4 MATeMaTUYECKOM
HAMpaBJIECHHOCTH .

Oxonozuueckoe socnumanue:

- c(hOpMUPOBAHHOCTHIO DKOJIOTHYECKON  KYyJbTYyphbl, TIOHUMAHUEM BIIHSHUS
COLMAJIbHO-OKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE NMPUPOJHOM M COLMAIBHOM CpElbl,
OCO3HAHHWEM TJIO0ATLHOTO XapakTepa OJKOJIOTMYECKUX TpoOJieM; OpHeHTalnueld Ha
MPUMEHEHHE MaTeMaTHUeCKUX 3HAHUH IS pelIeHus 3a7a4 B 00JIaCTH OKPY KaIOIIeH CpeIbl,
IUIAHUPOBAHUS IOCTYIIKOB M OLIEHKM HMX BO3MOXKHBIX IOCIEACTBUU [JI1 OKPYXKAIOIIEH



CpeJbl .

Llennocmu nayuno2o nosnanusi.

- ¢(OpMUPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsI HAyKU U OOIECTBEHHOW NPAKTUKH, MOHUMAHHEM MaTeMaTH4YecKOu
HAyKH Kak c(epbl YeIOBEUECKOW AEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH JUISA
Pa3BUTHUS LMBUINM3AIUHU; OBJIAICHUEM SI3bIKOM MAaT€MATHUKW W MAaTEMaTUYeCKOU KYJIbTYypou
KaK CpEICTBOM II0O3HAHUS MMpA; TOTOBHOCTBIO  OCYUIECTBIIATH IMPOEKTHYK U
HCCIIEIOBATENbCKYIO JESITEIbHOCTh UHIMBUYaJIbHO U B TPYIIIE .

METAINIPEIMETHBIE PE3YJIBTATBI

MertamnpenMeTHble  pe3yJbTaThl OCBOEHHUS IMPOrpaMMbl  y4yeOHOro IpeaMeTa
«MaTeMaTiKa» XapakTepU3yIOTCS OBJIQJICHUEM YHHUBEPCAJIbHBIMU I103HABATEIHHBIMU
NEUCTBUSAMH, YHHMBEPCAJIbHBIMH KOMMYHMKATUBHBIMU JEHCTBUSMH, YHUBEPCAIbHBIMU
PeryJIsTUBHBIMU JICHCTBUAMHU.

VYHuBepcallbHble [103HABaTeJIbHbIE JEWCTBUS,  obOecneuuBaroT (opMupoBaHue
0a30BbIX KOTHUTHBHBIX IPOLECCOB OOy4aromuxcs (OCBOGHME METOJOB I103HAHMS
OKpY’KaIOIeT0 MHpPa; MPUMEHEHHE JIOTHUECKUX, HCCIICAOBATEILCKUX OINEpalnii, yMEHHUH
paborath ¢ nHpOpMAaLHEH) .

baszoevie nocuueckue oeticmeusi:

- BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TMOHSATHH, OTHOMICHWH MEXAy TIOHATHA- MH; (DOPMYJTUPOBATH OINPENCICHUS
MOHATUH; YCTaHABIMBATH CYLICCTBEHHBIH TMPH3HAK KIACCU(PHUKAIMHA, OCHOBAHUS JUIS
000011IeHUS 1 CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHATN3a;

- BOCIIPUHUMATh,  (OPMYyITUpOBaTh W  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEpAHUTEIbHBIE U OTPULIATENIbHBIC, €IMHIYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

- BBISIBIISITh ~ MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMIMOCBSI3U U
NPOTUBOpEUNs B (PaKTax, JaHHBIX, HAOMIONEHUSAX M YTBEPXKACHUAX; MpejyiaraTb KpUTEPUH
JUISL BBISIBJICHUS! 3aKOHOMEPHOCTEN U POTUBOPEUN;

- JeNaTh BBIBOJBI C WCIIOJIB30BAHUEM 3aKOHOB JIOTHUKH, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKJIIOYEHNH, YMO3aKJIIOUeHUH IO aHAJIOTUH;

- MIPOBOJIUTH CAMOCTOSITEIIFHO JOKA3aTEIbCTBA MATEMAaTHYECKIX yTBEPIKICHHN
(mpsiMble W OT TPOTUBHOIO), BBICTPAUBATh APryMEHTALMIO, HPUBOAUTH NPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBObI;

- BbIOMpPATh CHoOco0 pemieHus yyeOHOM 3ajnaud (CpaBHHMBATh He- CKOJIBKO
BapUaHTOB pELICHUs, BbIOMpaTh HauboJee NOAXOAAUIMHA C YYETOM CaMOCTOSTENIBHO
BBIJICJIEHHBIX KPUTEPUEB).

bazoevie uccnedosamenvckue oeticmeusi:

- WCTIOJIB30BaTh BOIMPOCHI KaK HCCIECAOBATEILCKUN HHCTPYMEHT TO3HAHUS;
(dbopMyaHpoBaTh BONPOCH], (UKCUPYIOIIME MPOTHBOpEUHe, NpoliIeMy, YCTaHAaBIMBATb
HCKOMOE U JaHHOE, (POPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATh CBOIO IMO3UIIUI0, MHEHHE;

- MIPOBOJIUTH CAMOCTOSTENBHO CIDIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIETOBAHIE
[0 YCTaHOBJIGHUIO OCOOEHHOCTeH MaTeMaTH4ecKoro oObeKTa, SBJIEHHUS, Npoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEKIYy 00bEKTaMH, SBICHUSIMHU, IIPOLIECCAMU;

- CaMOCTOSITENTbHO (OPMYIMPOBATh OOOOIIEHUS M BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAONIOIEHUs, HUCCIEI0BaHMs, OLEHHBATh JOCTOBEPHOCTh OJTYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IIEHUI];

- MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKKe BbI- JIBUTATh



IIPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBHUSX .

Paboma c ungopmayueti:

- BBISIBJIATh JE(QUUMTH MH(DOPMAIUK, JaHHBIX, HEOOXOJUMBIX ISl OTBETA Ha
BOIIPOC U JUJIsl peILICHUs 3a/1a4H;

- BbIOMpPATh MH(OPMAIMIO U3 UCTOUHUKOB PAa3JIMYHbIX TUIIOB, aHAJIM3UPOBATH,
CHCTEMAaTU3HpPOBATh W HHTEPIPETUPOBATh HH(OPMAIMIO pPA3TUYHBIX BUAOB U (popm
IIPEJCTABICHMUS;

- CTPYKTYpUpOBaTh HMH(OpMAIMIO, MPEACTABIATh €€ B Pa3IMYHbIX (opMax,
WLTIOCTPUPOBATH rPpauuecKu;

- OLICHUBATh Ha/1&KHOCTD uHpopMaun 1o CaMOCTOSITENILHO
c(OpPMYITUPOBAHHBIM KPUTEPHSM .

YHUBepcaibHble KOMMYHUKATHBHBIC JIEHCTBUSA, 00ECTIeYNBaIOT C(HOPMUPOBAHHOCTD
COIIMAJIBHBIX HABBIKOB 00YYaIOIINXCS.

Obwenue:

- BOCIIPUHMMATh M (QOPMYJIUPOBaTh  CYXKIEHHsI B  COOTBETCTBUU C
YCIIOBHSIMU U TIENISIMU OOILEHHSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M THCHBMEHHBIX TEKCTaX, JaBaThb MOACHEHHWsS IO XOJy peHICHUs 3alayd,
KOMMEHTHUPOBATh [10JIyUYCHHbII pe3yJIbTar;

- B X0Jle 00CYXKIEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXk/aeMON TEMBI,
npoOJeMbl, pemaeMoi 3aJa4yu, BHICKAa3bIBaTh HJIEH, HAICJICHHBIE Ha IIOWCK DPEUICHUS;
COIIOCTABJIATh CBOM CY)KJEHHS C CY>KACHUSMHU JPYTUX YYaCTHUKOB JlHajiora, OOHapyXH1BaThb
pasnuyre U CXOACTBO MO3ULIMIL; B KOPPEKTHOH dopme (HOpMyIUpOBaTh Pa3HOIIACHs, CBOU
BO3PAKECHMUS;

- IPEJCTABIATh PE3yJIbTaThl PEIICHUs 3a7auM, SKCIIEPUMEHTa, UCCIIe0BaHUs,
MIPOEKTA; CaMOCTOSTENbHO BBIOMPATh (POPMAT BBICTYIICHHS C YYETOM 3a/1a4 NIPE3CHTALUU U
0co0eHHOCTEH ayu- TOpUH .

Compyonuuecmeo:

- MOHMMAaTh U HCHOJb30BATh NMPEUMYIIECTBA KOMAHIHONW U MHIMBUAYAIbHOU
paboThl MpH pelIeHUuH Y4eOHBIX 3ajad; NPUHUMATh LEeJlNb COBMECTHOH JAeATeNbHOCTH,
IUIAHUPOBaTh ~ OpPraHU3aIlMI0  COBMECTHOW  paboOThl, paclpenenarth BHAbI  padorT,
JIOTOBapUBAThCS, 00CYKJIaTh MPOLIECC U pe3ysbTaT paboThl; 0000I1aTh MHEHUS HECKOJIBKUX
JTIOJICH;

- y4acTBOBaTh B I'PYIIOBBIX popmax paboThl (00CykJeHus, OOMEH MHEHUH,
«MO3TOBBI€ LITYPMbD» U WHBIE); BBIOJIHATH CBOIO YacTh PabOThl U KOOPJMHUPOBATH CBOM
JeUCTBUS C JIPYTMMHU Wi€HaMHM KOMaH]Ibl; OILICHWBAaTh KAauyeCTBO CBOETO BKJIaZa B OOLIMI
MPOAYKT TI0 KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

YHUBEpCaIbHBIE  PETYNSTHBHBIE  JCWCTBUS, oOecreunBaloT  (opMHUpOBaHUE
CMBICIIOBBIX YCTaHOBOK W )KHU3HEHHBIX HaBBIKOB JIMYHOCTH .

Camoopeanuzayus.

- COCTABIIATH IJIaH, aJITOPUTM PELICHUS 33/1a4H, BBIOMPATh CIIOCO0 perieHus ¢
YIETOM HUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATH H
KOPPEKTHPOBATh BapUAHTHI PEHICHUH ¢ y4€TOM HOBOW WH(POPMAIINH .

Camoxkonmponw:

- BJaJleTh ~ HABbIKAMU  ITIO3HABaTENbHOW  pe(ieKCMM Kak  OCO3HaHUs
COBEpIIAEMBIX JCWCTBUH M MBICIHUTENBHBIX TPOIECCOB, WX PE3yJIbTaTOB; BIAJCTh
crocobaMy  CaMONpPOBEPKH, CaMOKOHTpOJIA Mpolecca M pe3yjbTaTa  pelIeHUs
MaTeMaTHUYECKOM 3a1auu;



- IIPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUU 3aa4H,
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalIEHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

- OLIEHUBATh COOTBETCTBME pe3yjbTaTa LEJIM U YCIOBUAM, OOBACHATH
MPUYUHBI JOCTIKEHHS MM HEIOCTHIKECHUS PEe3yJIbTaTOB JEATEIEHOCTH, HAXOUTh OIINOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY .

npeomMemHmuix:.
Maremartuka (BkjIro4as pasjeiibl «Anredpa M Havajga MaTeMaTHYECKOTO aHAIIU3ay,

«l'eomerpusi», «BeposSTHOCTH W cTaTUCTHKA») (0a30BbI YpOBEHb) - TpeOOBaHUS K
MPEIMETHBIM Pe3yIbTaTaM OCBOEHHS 0a30BOr0 Kypca MaTeMaTUKH JOJDKHBI OTPaKaTh:

- BJIQJICHME METOJaMH J0Ka3aTelbCTB, AJTOPUTMAMM DELIECHUS 3a4ay; yYMEHHUE
(bopMynIMpOBaTh ONPEAEIECHUs, AKCHOMBbl U TEOPEMbl, IHNPUMEHATh MX, MPOBOJAUTH
JI0Ka3aTellbHbIe PACCyKICHUS B XO/1€ PELICHUS 3a/1ay;

- yMEHHE OIepUpOBaTh MOHATUSAMH: CTENEHb YHUCIA, JOrapupMm yucia; yMEHUE
BBINOJIHATh BBIYMCICHUE 3HAYCHUH M IMpeoOpa3oBaHUs BBIPAKEHHH CO CTENEHSAMH U
norapupmMamu, IpeoOpa3oBaHus IPOOHO-PAIIOHATEHBIX BEIPAKCHUN;

- YMEHHE OIEepUpOBATh NOHATHUSIMU: pPALUOHAJIbHBIE, HpPpaLMOHAIbHbIE,
[I0Ka3aTeIbHbIE, CTENEHHBIE, JIOrapuMUUYECKUE, TPUTOHOMETPUUYECKHE YypaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMEHUE OIEpUpOBaTh MOHATHAMU: (YHKIMS, HenpepbiBHas (QyHKLuS,
IIPOU3BO/IHAS, NT€pBOOOpa3Hasi, ONpe/IeleHHbI HHTErpal; YMEHUE HaXOIUTh NPOU3BOIHbIC
JIEMEHTapHbBIX (PYHKIMH, UCTIONb3Ysl CPAaBOUYHBIE MAaTepUAJIbl; UCCIIE0BATh B IPOCTEHIINX
cilyyasix (yHKLMHM Ha MOHOTOHHOCTb, HAaXOJUThb HamOOJbIINE M HAaUMEHbIINE 3HAYCHUS
(GyHKIUH; CTpOUTh rpaMKi MHOTOUWIEHOB C UCMOJIb30BAaHUEM allllapaTa MaTeMaTHYeCcKOro
aHaJIM3a; MPUMEHSTh MIPOM3BOJHYIO MPH PEIICHUH 33/1a4 Ha JABM)KEHUE; pelaTh MPaKTUKO-
OpUEHTHPOBAHHBIE 3a/ladyll Ha HAuOOJbIIME U HAUMEHbIIHME 3HAUEHUs, Ha HaXO0XKJEHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

- YMEHHME ONepUpOBaTh MOHATUAMHU: pallMOHAIbHAs (DYyHKIUS, MOKa3zaTellbHas
¢byHKuMA, cTeneHHas (QYHKUMA, Jorapupmuyeckas QYHKLIHSA, TPUTOHOMETPUYECKHE
¢byHKuMu, oOpaTHbIE (YHKUMH; YMEHHE CTPOMTh TIpadUKd U3yYEHHbIX (DYHKIMA,
UCMOJIb30BaTh I'paMKU MPU U3yUYEHHH MTPOLIECCOB U 3aBUCUMOCTEH, IPU PELIeHUH 3aa4 U3
JApyrux Yy4yeOHBIX MpPEIMETOB M 3aJady U3 peajlbHOM >KU3HU; BbIpaxaTb (opMyJIamMu
3aBHUCHUMOCTH MEXy BETUYMHAMU;

- yMEHHE pellaTh TEKCTOBbIE 33Jaud Pa3HbIX THUNOB (B TOM YHCII€ HA MPOILEHTHI,
JIOJIU ¥ YaCTH, Ha JABI)KEHUE, padoTy, CTOUMOCTh TOBAPOB U YCIIYT, HAJIOTH, 33JJa4l

U3 00JacTH YIpaBlI€HUS JMYHBIMU M CEMEWHbIMH (UHAHCAMHU); COCTaBISATh
BBIPAKEHUS, YPaBHEHHS, HEPABEHCTBA M MX CHUCTEMBI MO YCIIOBHUIO 3a/ladM, MCCIEN0BATh
MOJIyYEHHOE pellieHHe U OLEHUBATh MPaBION0J00HOCTh PE3yIbTaTOB;

- YMEHHE OIEepUpOBATh MOHATUSAMH: CpeAHee apudMeTHuecKoe, MeauaHa,
HauOoJplllee M HaMMEHbIEe 3HAYEHMs, pa3Max, JUCIEPCHs, CTAaHAApPTHOE OTKJIOHEHHE
4HCIIOBOTO  Habopa;  yMEHHE  U3BJEKaTh,  HMHTEPHPETUPOBATH  HHGPOpPMAIUIO,
Mpe/CTaBlIeHHY0 B TaOnuIax, Ha JAuarpaMMmax, rpadukax, OTpakalollyl0 CBOWCTBa
peaIbHBIX TPOLECCOB M SABJIEHUH; MPEACTABIATh MHPOPMAIUIO C MOMOIIBI0 TaOIUI] U
auarpamMM; HCCJelOoBaTh CTATUCTUYECKHE JaHHble, B TOM 4HCIE C NPUMEHEHHEM
rpadM4ecKux METOJI0B M 3JIEKTPOHHBIX CPEJICTB;

- yYMEHHE OIEpPHpOBATh MOHATUSAMH: CIy4YalHBI ONBIT M CIy4dailHOE COOBITHE,



BEPOATHOCTH CIy4alHOTO COOBITHS; YMEHHE BBIYUCISATH BEPOSTHOCTH C UCIOJIB30BAaHUEM
rpadUyecKuXx METOJ0B; MPUMEHSTH (OPMYIbI CIOKEHHUS M YMHOXKEHHS BEPOATHOCTEM,
KOMOMHaTopHble (GakThl U (OpMysibl HpHU pEIIeHUH 3a7ad; OICHUBATh BEPOSITHOCTHU
peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYalHbIMU BEJIMYMHAMHU; YMEHHE MPUBOJIUTH
MIPUMEPHI IPOSBICHUS 3aKOHA OOJBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- yYMEHHE ONEepUPOBATh MOHATUSAMHU: TOUKA, MPsIMas, IJIOCKOCTh, MPOCTPAHCTBO,
JBYTPaHHBI YTOJI, CKPEIIMBAIOUIMECs MpPSMbIE, MapalIeIbHOCTh U MEPIEHANKYISIPHOCTD
NPSIMBIX M TUIOCKOCTEH, YTroJl MEXAy MPSMBIMH, YTOJI MEXKAY MPSMON M TUIOCKOCTBIO, YOI
MEX/y TIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMU,
paccTosiHue MEX]y IUIOCKOCTSIMH; YMEHHE UCIOJIb30BaTh IMPU PEIICHUU 3a]a4 U3yUYCHHbIC
(bakTbl U TEOpeMbl IJIAaHUMETPUU; YMEHHUE OLIEHUBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDA;

- YMEHHE OIepPUPOBATH MOHATUSMH: MHOTOI'PAaHHUK, CEYCHHE MHOTOTPaHHHKA, KYyO,
napaiesienurne, pu3Ma, nupamuaa, Gurypa u moBEpXHOCTh BPALICHUS, IMIIMHAP, KOHYC,
map, cdepa, cedeHus (GUTYPHl BpaIlCHUs, TUIOCKOCTh, Kacaromascs cdepbl, MIIAHIPA,
KOHYCa, TUIOIIAAb TTOBEPXHOCTH MUPAMUIbI, IPU3MBI, KOHYCa, IWIHH/PA, IUI0MAIs Chepsbl,
00BEM Ky0a, IPSIMOYTOJIBHOTO Mapaieienurea, TUpaMuIbl, IPU3Mbl, HUIHHIPA, KOHYCA,
mapa; yMeHue M300pa)kaTh MHOTOTPAaHHUKHM M MOBEPXHOCTH BpAIICHHS, MX CEUEHUS OT
PYKH, C TIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPEACTB; 3HAKOMCTBO C
CUMMETPHUSMHU B IPOCTPAHCTBE; 3HAKOMCTBO C MPaBUILHBIMA MHOTOTPAHHUKAMH;

- YMEHHE ONEePHUPOBATH NOHATHAMHU: IBUKEHUE B TIPOCTPAHCTBE, MO00HBIE (DUTYPBI
B TIPOCTPAHCTBE; WHCIOJIH30BATh OTHOUICHWE IUIOMIAJCH MOBEPXHOCTEH W 00BEMOB
oTOOHBIX (PUTYD MPH PELICHUH 3a7ad;

- YMEHHE BBIYHCIATh TEOMETPUYECKHE BEIWYHHBI (JUIMHA, YTOJI, TUIOMAab, 00BeM,
TUTOIIAb TIOBEPXHOCTH), UCIIOJB3YSI N3y4YEeHHBIE ()OPMYIIBI U METO/BI;

- YMEHHE OIEepUpOBaTh MOHATHUAMHU: MPSIMOYrojbHAs CHCTEMa KOOpPJWHAT,
KOOp/AMHATBl TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE MTPOU3BEJCHHUE, YOI MEXTY
BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEJCHHE BEKTOpa Ha YHCIIO; HAXOAUTh C IOMOIIbIO
U3YYEHHBIX (POpPMYIT KOOPIUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXKTY JIByMs TOUKaMHU;

- yMeHHe BBIOMpATh MOAXOIAIIMKA WM3YYEHHBIH METOJ JJIS PEIICHHs 3a/adH,
pacrio3HaBaTh MaTeMaTH4ecKkue (GakThl M MaTEeMAaTHYeCKHE MOJIENHM B TMPHPOTHBIX U
OOIIECTBEHHBIX SIBIICHUSX, B MCKYCCTBE;, YMEHHE MPUBOIUTH MPUMEPHI MAaTEMAaTHYECKHX
OTKPBITHHA POCCUICKON U MUPOBOM MaT€MaTUYECKOW HAyKH.

MaremaTuka (BKJItouast pas3zeisl «Aynredpa 1 Hadyajda MaTeMaTHUYECKOTo aHAIU3a,
«[eomerpus», «BeposTHOCTh M CTATHCTHKa») (YIIyOJIeHHBI YPOBEeHB) - TpeOOBaHHS K
MPEIMETHBIM pe3yJbTaTaM OCBOCHMS YIiyOJIEHHOT0 Kypca MaTeMAaTUKU JJOJDKHBI BKIIIOUATh
TpeOOBaHUS K pe3yJibTaTaM OCBOCHUs 0a30BOTO Kypca U JIOTIOJIHUTENIBHO OTPaXKaTh:

- YMEHHE OIepHpOBATH MOHITHUSIMH: OIPENIEICHUE, aKCHOMa, TeOpeMa, CIIECJICTBHE,
CBOWCTBO, TpPH3HAK, [OKa3aTeJIbCTBO, pABHOCWIBbHBIE  (OPMYIHUPOBKH, YMCHHE
dbopMynHpoBaTh 00paTHOE W MPOTHUBOIIOJIIOKHOE YTBEPKIEHHUE, MPUBOIAUTH NMPHUMEPHl H
KOHTPIPUMEPHI,  HCIOIB30BaTh  METOJ  MaTeMaTWYeCKOW  WHAYKIUH;  MPOBOIUTH
JI0Ka3aTeNlbHbIe PACCYXICHUS MPH PELICHUHU 3a/1a4, OLIEHUBATh JIOTUYECKYIO MPABUIBLHOCTD
paccCyKJIeHUH;

- YMEHHUE ONEepHpPOBATh MOHATHSIMU: MHOXKECTBO, IOJMHOKECTBO, ONEpaluyd Haj
MHOKECTBaMH; YMEHHUE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JAJIsl ONUCaHUS
peabHBIX MPOLIECCOB U SBJICHUHN U MPU PEIICHUH 3ajay, B TOM YHUCIE M3 JIPYIHX y4eOHBIX
MPEIMETOB;



- yMEHHE OTNEpHUPOBaTh MOHATUAMHU: Tpad, CBA3HBIA rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHUE 33aBaTh U OMUCHIBATH Ipadbl pa3IMYHBIMU CIIOCOOAMHU; HCIIOIb30BaTh
rpadsl IpU pPELICHNH 3a/1a4;

- yMeHHE CBOOOJHO ONEpUPOBATH2 MOHATHAMM: COUYETaHHUE, NEPECTAHOBKA, YHUCIIO
COYETaHM, YUCIIO MEPeCcTaHOBOK; OMHOM HbIOTOHA; yMeHuEe MPUMEHSATh KOMOMHATOPHBIE
(akThl U paccyKICHHS JUIs PELICHUs 3a7ay;

- YMEHUE ONEpUPOBATh NOHATUSIMU: HATYPAIBHOE YUCIIO, LIEJI0€ YUCIIO0, OCTATOK I10
MOJ1YJII0, PAallMOHAIILHOE YUCIIO, UPPALIMOHAIBHOE YHCII0, MHOKECTBA HATYPaJIbHBIX, LENbIX,
palMOHANIBHBIX, JEHCTBUTEIbHBIX YHCEN; YMEHHME MCIIOJb30BaTh IPU3HAKU JEIHMOCTH,
HOJl u HOK, anroputm EBkiuIa mpu pemieHu 3ajad; 3HAKOMCTBO C Pa3jIMYHBIMHU
MO3ULIMOHHBIMU CUCTEMAMH CUMCIICHHUS;

- yMEHHE CBOOOJHO ONEpPHPOBATH MOHATUAMHU: CTENEHb C LEJIbIM IIOKa3aTeleM,
KOpPEHb HaTypaJIbHOM CTENEHM, CTENEHb C palMOHaJbHBIM I10Ka3aTeleM, CTENEHb C
JeCTBUTENFHBIM (BEIIECTBEHHBIM) TIOKa3aTesneM, Jiorapupm 4Yucia, CHHYC, KOCHHYC W
TaHI'€HC [TPOU3BOJIBLHOTO YUCIIA;

- YMEHHE ONEepPUPOBATH MOHATHIMH: TOXKIECTBO, TOXKIECTBEHHOE IIPe0Opa3oBaHue,
ypaBHEHME, HEPAaBEHCTBO, CCTEMa YPaBHEHUN U HEPABEHCTB, PABHOCUJIBHOCTh YPaBHEHUIA,
HEpaBEHCTB U CUCTEM, palMOHAIbHbIE, MPPALMOHAIbHbIE, MOKa3aTelbHbIe, CTEIECHHBIE,
JorapuMUUECKue, TPUTOHOMETPUUYECKHE YpaBHEHMs, HEPaBEHCTBA M CUCTEMBI; yMEHUE
pelaTh ypaBHEHHs, HEPAaBEHCTBA M CHCTEMbI C IOMOUIbIO Pa3IMYHBIX MPUEMOB; pelaTh
ypaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MMapaMeTPOM;IIPUMEHSTh YpaBHEHHs, HEPABEHCTBA,
UX CUCTEMBI JUISl pEIICHUs MaTEeMAaTUYECKUX 3a]a4 U 3a/1a4 U3 Pa3IMYHbIX oOsiacTell HayKu
U peaJbHOU KU3HU;

- yMeHHE CBOOOJHO OINEPHPOBATH MOHATHIMHU: TpapuK QyHKUIUH, oOpaTHas
GyHKIUMSA, KOMIO3UIUS QYHKUUHN, TUHEWHAs QYHKIM, KBagpaTuyHas QyHKLUs, CTEeHHAas
GyHKIMA ¢ LenbIM  [IOKa3zaTeleM, TpUTOHOMeTpudeckue (yHKIMHM, oOpaTHbIE
TpUTrOHOMETpHUEeCKUe (YHKIMHU, MOKa3aTeNlbHass U Jorapupmuueckas (QyHKIUH; yMEHUE
CTpOUTH Tpapuku (PYyHKIHMH, BBINOJHATH NMpeodOpazoBaHus TIpaduKoB (QyHKIUI;, yMeHHe
UCMOJIb30BaTh I'paduKu GYyHKIMHA JUIsl ©3yYEHHs MPOLIECCOB U 3aBUCUMOCTEN NpU peleHUH
3aad U3 APYTruX yYeOHBIX MPEIMETOB M W3 pEeallbHOW XKU3HH, BBIpaXaTb (HopMylamMu
3aBHCUMOCTH MEXJIy BEIMYMHAMH; YMEHHE CBOOOJHO ONIEpUPOBATh MOHATUSAMHU: YETHOCTD
(GyHKIUH, TEPUOAMYHOCTD (PYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIUH,
AKCTpeMyM (YHKIMH, HanOoJbIllee M HaWMEHbIee 3HaueHHE (QYHKIMH Ha MPOMEXKYTKE,
yYMEHUE MPOBOJIUTH HCCeN0BaHNEe (QYHKIMM; YMEHHE HMCIIOJIb30BaTh CBOMCTBA M Tpa(UKH
GbyHKUMH Ui pelleHus ypaBHEHHM, HEpaBEHCTB M 33/1a4 C MapaMeTpaMu; W300pakaTh Ha
KOOP/AMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHUI, HEPAaBEHCTB U UX CHCTEM;

- YMEHHE CBOOOJHO  ONEpPUPOBATh  IMOHATUSMHU:  TOCIIEJOBATEIBHOCTS,
apudmernyeckass Tporpeccusi, reoMeTpuueckasl Iporpeccus, OEcKOHEYHO yObIBarouias
reoMeTpuyecKas Mporpeccus; yMeHHe 3aJaBaTh I0CJIEI0BaTeIbHOCTH, B TOM 4YHCIE C
MTOMOIIIBI0 PEKYPPEHTHBIX (GOPMYT,

- YMEHHE OIEepPHPOBATH TOHATHAMHU: HENPEPHIBHOCTh (DYHKIMH, aCHMITOTHI
rpaduka ¢GyHKIMH, TepBas M BTOpas MPOU3BOAHAS (YHKIMM, T€OMETPUUYECKHH U
¢u3nyeckuif CMBICI TPOM3BOJIHON, MEpBOOOpa3Has, OMNpEAETICHHbIM HHTErpal, yMEHHE
HaXOJUTh AaCUMITOTHI Tpadpuka (YHKIHH; YMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BECHNUS, YACTHOTO U KOMIO3ULMHU (YHKIMH, HAXOJIUTh YpaBHEHUE KacaTeIbHOH K
rpaduKy QYHKLIUH; YMEHUE HCIIOJIb30BaTh MPOU3BOAHYIO ISl UCCIIEAOBAHUS (QYHKLUH, IS
HaxXOXXJEHHUsS HAWIydllero pEeUIeHWs B INPUKIAJHBIX, B TOM 4YHCJIE COLMAIBHO-



SKOHOMHMYECKUX M (PU3MUECKUX 3ajaydax, A ONpPENeNIeHHs] CKOPOCTH U YCKOPEHMS;
HaxoAWTh IUIOIMIAJM U O00BeMBl (QUIYyp C IOMOIIBIO HHTErpana; 3HAKOMCTBO C
MaTeMaTHYeCKUM MOJEIUPOBaHUEM Ha ITpuMepe AudQepeHranbHbIX ypaBHEHUH;

- YMEHHE ONEepUpPOBATH IMOHATUSAMH: KOMILJIEKCHOE YHCIO, COIpPSKCHHbIE
KOMIUIEKCHBIE YHCIIa, MOIYJb M AapryMEHT KOMIUIEKCHOTO uYHcha, ¢Gopma 3alucH
KOMIUIEKCHBIX 4Hucell (TeoMeTpudecKas, TPUTOHOMETpUYecKas U airedpanueckas); yMeTb
MPOU3BOINTH apu(PMeTHUecKnue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIaMH; 3HAKOMCTBO C
UCTIOJIb30BAHNEM KOMIUIEKCHBIX YHCEI;

- yMeHHe CBOOOJHO ONEepHpPOBATh MOHATUSAMU: Cpe/iHee apupMeTHIecKoe, MeJHaHa,
HauOoJblIee M HAaUMEHBbIIIEe 3HAUEHUs, Pa3Max, JUCIIEPCUs, CTaHAaPTHOE OTKJIOHEHUE JUIs
OIMCAaHMsl YHUCIIOBBIX JAHHBIX; YMEHHUE UCCIIE0BAaTh CTATUCTUYECKUE JaHHbIE, B TOM YHUCIIE
C IPUMEHEHHUEM IrpaUyecKrX METOZ0B U AJIEKTPOHHBIX CPEJICTB; TpapUUecKu UcCie10BaTh
COBMECTHBIE HAOJIOJICHHS C TIOMOIIBIO TUarpaMM pPacCEeHBAaHUS U TIMHEHHOM perpeccuy;

- YMEHHE HAaXOIUTh BEPOATHOCTH COOBITHI C HCIOIB30BAaHUEM TpaduyecKux
METOAOB; NPUMEHATh [UIA pEmeHus 3agad  (OpMYyJIbl CIOXKEHHS W YMHOXKCHUS
BEPOSTHOCTEH, (OpMyJTy TOTHOW BEpOSATHOCTH, GopMyiry bepHyum, KOMOWHATOpHBIC
(bakThl ¥ GOPMYJIbI; OLIECHUBATH BEPOSITHOCTU PEaTbHbBIX COOBITHI;

- YMEHHME ONepupoBaThb MOHATHSAMM: Cly4yailHas BeJIMYMHA, paclpeseleHue
BEPOSATHOCTEH, MaTeMaTHYeCKOe OXKHUJaHUe, IUCIEpCUss M CTaHJapTHOE OTKJIOHEHHUE
CllyyallHOM BENMYMHBL, (DYHKUUM paclpelesieHuss U IUIOTHOCTH  PaBHOMEPHOIO,
MOKA3aTeIbHOTO M HOPMAJbHOTO pacHpeiesiCHH; YMEHHE HCIOIb30BaTh CBOMCTBA
M3YYEHHBIX paCIpENeNCHUN Il pEHIeHUs 3aaady; 3HAKOMCTBO C MOHSTHUSMHU: 3aKOH
OOJNIBIINX YHCEN, METOJbl BBHIOOPOUYHBIX HCCIEIOBAHUN; yYMEHHE IPUBOIUTH IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX M OOIIECTBEHHBIX SIBICHUIX;

- yMeHHE CBOOOJHO ONEpUPOBATh TMOHSATHSIMHU: TOYKA, MpPsMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUH Yroj, ABYTPaHHBIA yToJl, TPeXIPaHHBIA yToll,
NepeceKaroIyecs,, MnapajulelbHble W CKPELIMBAIOIIUECs MpsMble, NapaljieNbHOCTh U
NEePIEHANKYISIPHOCTh IPSAMBIX U IUIOCKOCTEH, YToJl MeX/ly MPSAMBIMHU, YTOJI MEXAY MPSIMOiM
U IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMH; YMEHHE HCIOJb30BaTh NMPHU PELICHUH 3a/1ad
n3ydeHHbIe (DaKTBI M TEOpEeMbl IUIAHUMETPHH;, YMEHHE OILEHHBATH pa3Mepbl OOBEKTOB B
OKpY)KalolleM MHpe;  YMEHHE ONEepUpOBaTh MOHATHUSMH: MHOTOTPAaHHHK, CEUCHHE
MHOTOTpaHHHKA, IPAaBUIBHBII MHOTOTPAaHHUK, MTPU3Ma, THpaMHIa, GUTypa U MOBEPXHOCTD
BpallleHHs, IIMHAP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEUCHHS KOHYycCa H
LHWINHApA, NapajielibHbleé OCH WM OCHOBAHUIO, CEYEHHUE IIapa, IIOCKOCTh, Kacarouascs
ceppl, LWIMHIpPA, KOHyCa; YMEHHE CTpPOUTh CEYEHHE MHOTOrpaHHHKa, H300paxarb
MHOTOT'PaHHHUKH, (PUTYPHI M IOBEPXHOCTH BPAILIEHUS, UX CEYECHHUSI, B TOM YHUCJIE C TOMOIIIBIO
AJIEKTPOHHBIX ~ CPEICTB;, YMEHHE TPUMEHSTh CBOWCTBA TI'E€OMETPUYECKUX  (uryp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH OIPENEICHUS U3yUaeMbIX (PUTYp, BBIABUTATh THIIOTE3HI O
CBOWCTBaX MW MPH3HAKaX I'€OMETPUYECKUX (HUTYp, OOOCHOBBIBATH HIIM ONPOBEPTaTh MX;
YMEHHE TPOBOIUTH KiaccH(pUKamuio (GUTYp 1O pasTUYHBIM MPHU3HAKAM, BBITOIHSTH
HEOOXOIUMBIE JIOTIOJTHUTEIIEHBIC TIOCTPOCHHUS;

- yMeHHue CBOOOJHO ONEpUPOBATh MOHATHAMU: IUIOIAAb (PUTYPBI, 00BEM QUTYpHI,
BEIMYMHA YTJa, PACCTOSTHME OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIY MpPSIMBIMH,
paccTosiHUe MEXIy IUIOCKOCTSAMH, IUIOINAAb CQepsl, IMJIOMIAab MOBEPXHOCTH MHUPAMMIBI,
MPU3MBI, KOHYCa, IUIUHIPA, 00BEM Ky0a, MPsIMOYTOJIBHOTO Mapajuieienunesia, MupaMuibl,
NpU3MBI, LWIMHApA, KOHYyCa, IIapa; YMEHHE HAXOAWUTh OTHOIIEHHE OOBEMOB MOIOOHBIX

duryp;



- yMeHHE CBOOOJHO ONEepUPOBATH MOHATUSIMU: IBUKEHUE, TApaJuIeIbHbINA epeHoc,
CUMMETpHUsl Ha IUIOCKOCTH M B IIPOCTPAHCTBE, MOBOPOT, IMpeoOpa3oBaHHE MOA00uS,
moo6HbIe (UTYPHI; YMEHHE pacro3HaBaTh paBHbIC U MOJ0OHBIE (UTYPHI, B TOM YUCJIE B
MPUPOJIE, UCKYCCTBE, aPXUTEKTYpE; YMEHUE HCIIOIb30BATh I'€OMETPUUYECKUE OTHOLIEHUS,
HaxO0JIUTh T€OMETPUYECKUE BETMYUHBI (JIJTMHA, YTOJI, IUIOIIA b, 00bEM) MPU PEHICHUH 3a]1a4
U3 IPYTHX Y4EOHBIX MPEAMETOB U U3 pealbHON KU3HHU;

- yMeHHE CBOOOJHO OINEpPUPOBATH MOHATUSAMHU: MPSIMOYTOJbHAA CHCTEMA
KOOPJMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAMHATBI BEKTOpPa, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpAa Ha YHCJIO, paslioKeHUWE BeKTopa 1Mo 0asucy, CKalspHOE
MIPOU3BE/ICHNE, BEKTOPHOE MPOU3BEACHUE, YTOJI MEXKIAY BEKTOPAMH; YMEHHUE HCIOJIb30BaTh
BEKTOPHBIA M KOOPAWHATHBIA METOJ JUIsl pELIEHUS] T€OMETPUUECKUX 3a4a4 U 3a7a4 JPYrux
y4eOHBIX MPEIMETOB; 3HAKOMCTBO C MOHATHSMM: MaTpuua 2x2 u 3x3, ompeaenuTesib
MaTpuLbl, FCOMETPUUECKUI CMBICII OIIPEIEIUTEIS;

- YMEHHE MOJEIUPOBATh PEaJbHbIE CUTYAllMM Ha S3bIKE MAaTEMAaTUKH; COCTABIIATH
BBIPA)KCHMS, YPABHEHMS, HEPABEHCTBA U MX CHCTEMBI II0 YCIIOBHIO 33J1a4H, UCCIIEN0BAaTh
IIOCTPOCHHBIE MOJIEJIM C MCIOJb30BAaHUEM ammapara airedpbl, HHTEPIPETHPOBATH
MOJIyYEHHBIN pe3yibTaT; CTPOUTh MAaTEMAaTUYECKHE MOJENIU C MOMOIIBI I€OMETPHUYECKUX
MOHATUHA M BEJIIMYMH, PEIIATh CBS3aHHBIE C HUMHU IPAKTUYECKHUE 3a7aud; COCTABIATH
BEPOSITHOCTHYI0 MOJ€Ib W HMHTEPIPETUPOBATh IOJYYEHHBIH pe3yjbTaT; pelaTh
MPUKJIAJHbIE 33Ja4d CPEACTBAMHM MATEMaTUYECKOrO0 aHalli3a, B TOM YHUCIE COLMAIBHO-
HKOHOMHYECKOTO U (PU3UUECKOTO XapaKTepa;

- yMEHHE BBIOMpATh MOAXOSMIIMN METOA JUIA pelIeHHs 3aJa4yd;, TOHMMaHWe
3HAYUMOCTH MAaTEMATHKU B U3YYEHUU NPUPOJHBIX U OOIIECTBEHHBIX IPOLIECCOB U SBJICHUN;
YMEHHE PaclO3HABATh MIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKHU B MCKYCCTBE, YMEHHE IIPUBOJIUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITHI POCCUMCKON U MUPOBOM MaTeMaTH4eCKON HAYKH.

OK 01. Br16upath criocoOsl perieHus 3agad nNpoQeccuoOHAIbHON IesSTeNIbHOCTH
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnonp30BaTh  COBPEMEHHBIE  CPEACTBA  IIOMCKA,  aHalW3a U
UHTEpIpeTanuu UHPopMaIM U WHOOPMAIMOHHBIE TEXHOJOTHH MJIS BBITOJHEHUS 3a1a4
npodeccnoHaNbHOM e TENbHOCTH.

OK 03. [InanupoBaTh W peaNn30BbIBaTH COOCTBEHHOE MPO(ECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE, MPEANTPUHUMATEIBCKYIO JIEATETLHOCTh B MpoQecCuoHaIbHOU cepe,
WCII0Ih30BaTh 3HAHUS TI0 (PMHAHCOBOM rPaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIIUSIX.

OK 04. D¢ heKTUBHO B3aUMO/IEHCTBOBATh U Pa00OTaTh B KOJIJIEKTUBE M KOMaH/IE.

OK 05. OcywecTBiATh  YCTHYIO M NHCBMEHHYIO KOMMYHMKAIMIO  Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepanuu ¢ yueToM 0COOCHHOCTEH COIMAIBLHOTO U
KYJbTYPHOT'O KOHTEKCTA.

OK 06. [IposiBAATE TpakAaHCKO-NATPUOTUYECKYIO MO3ULINIO0, TEMOHCTPUPOBATH
OCO3HAHHOE TIOBE/IEHHUE HA OCHOBE TPAJAMIIMOHHBIX OOIIEUETOBEUECKUX IEHHOCTEH, B TOM
YUCJIE€ C YYETOM TapMOHHU3AIMU MEXHAIMOHATBHBIX W MEXPEIUTHO3HBIX OTHOIICHUH,
MIPUMEHATH CTaHIAPTHI AHTUKOPPYIIIMOHHOTO TTOBECHUSI.



5. TemaTnueckuii MJIaH U coJiepKaHue Y4eOHOM TUCIMIIMHBI MaTeMaTHKa.

HaumenoBanue pazaenoB | CoaepikaHue y4eOHOro MaTepuasa, JJabopaTopHble padoThl U MPaKTHYECKHE 3aHATHS, caMocTosATebHaA | O0bem yacoB/ | YpoBeHb
U TeM padoTta o0yuyaromuxcst 3a4. efl. OCBOCHHA
1 2 3 4
Pa3nen 1 IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IITKOJIBI
Tema 1.1 llean u 3anaun | Cogep:kaHue y4e0HOr0 MaTepuaJia
MAaTeMATHKH IPH OCBOEHHH | [lenb 1 331a4u MaTeMaTHKH NTPH OCBOCHUHU CHENIMAIbHOCTH.
cnenranbHocTH. Yucaa m | bazoBble 3HaHUS U YMEHUSI IO MaTeMaTHKE B MPO(eCCHOHATBHOM U MOBCETHEBHOMN JISSITEIILHOCTH. 4 12
BbIYHCJICHHUS JeiicTBHS HaJ MTONOKUTENBHBIMHA U OTPHUIIATEIHHBIMH YMCIIAMH, C OOBIKHOBEHHBIMH U IECATUIHBIME TPOOSIMU. '
JeiicTBust co cTeneHs MU, GOPMYJIbI COKPAILIEHHOTO YMHOKEHHS
Conep:xxanue y4eOHOro MaTepuaJia
Tema 1.2 IIpoueHTHbBIE [IpocTeie MPOLEHTHI, pa3HbIe CIOCOOBI BhIYUCIICHUS. JIMHEWHBIC, KBaJApaTHBIC, APOOHO-TUHECHHBIC YpaBHEHUS U 4 12
BBIYHCJICHUA. YpaBHeHHs1 | HCPAaBEHCTBA '
U HepaBeHCTBA IIP. IIpocThle u ClIOKHBIE MPOIEHTHL. [IpolleHTHBIC BBIYHCIICHUS B PO EeCCHOHABHBIX 3aa4ax. 4 2,3
IIP. Beruncnenue u npeodbpa3zoBanusi. YpaBHEHHS U HEPaBEHCTBA. [ eOMeTpHst Ha IUIOCKOCTH. 4 1,2
Paspnen 2 IlpsiMble M IUIOCKOCTH B IpocTpaHcTBe. KoopanHAaThI M BEKTOPbI B IPOCTPAHCTBE.
Tema 2.1 OcHOBHBIE Coaep:xanue y4eOHOro MaTepuaJia
NOHATHSA B cTepeomerpun. | [Ipeamer crepeomerpun. OCHOBHBIE TIOHATHS (TOYKA, MPsSMasi, TUIOCKOCTh, TPOCTPAHCTBO). OCHOBHBIE aKCHOMBI
PacnoJioxkenue npsiMbIX B | ctepeomeTpur. llepecekaromuecs, napajuleIbHbIE W CpAIIMBAIOLINECS TpsSMble. YTOJI MEXAYy IpsMBIMH B 4 1,2
TIOCKOCTEH. npoctpascTse. IlepneHauKyIsipHOCTb NpMbIX. OCHOBHBIE IPOCTPAHCTBEHHbIE (PUTYPHI.
Coaepxanne yueOHOr0 MaTepHaJIa
Tema 2.2 [1apannensHocts | [lapamnensHbie npsiMble u miockocTs. Onpenenenue. [Ipusnak. CoiicTBa.
NPSMBIX, IPAMON U [Napannensable iockoctu. Omnpenenenue. [Ipuznak. CBoiicTa. 4 12
IUIOCKOCTH, INIOCKOCTEH Tetpasap u ero osnementsl. Ilapammenenumnen u ero sieMeHTH.. CBOWCTBa NPOTHBOIONOXKHBIX TpaHeW U '
JuaroHaneil mapaenenunena. IlocTpoeHre OCHOBHBIX CEYEHHH.
Conep:xaHue yueOHOro MaTepuaJia
Tema 2.3 IIepnenaukynspueie mnpsmele. IlapamienbHble  HpsiMble, NEPIEHAUKYISPHBIE K  INIOCKOCTH. IIpu3Hax 4 12
IlepneHauKyJISIpHOCTD NEPIEHINKYJIIPHOCTH NPSIMON M IITIOCKOCTH '
NPSAMBIX, TPIMOH H IIP. BzauMHOE pacnojoXKeHHe TNpAMBIX B NpoCTpaHCTBe. llapannensHOCTh MNPAMOW M INIOCKOCTH.
IVIOCKOCTH, IVIOCKOCTEH [TapamienpHOCTh M NEPNEHIUKYISPHOCTD INIOCKOCTEH. PacrnosnokeHre NpsIMBIX U IUIOCKOCTEN B OKPY’KaeMOM 2 2,3
Mupe (Ipupojie, apXUTEKType, TEXHUKE) Pemenne npakTHKO- OpHEHTHPOBAHHBIX 3aa4.
Tema 2.4 Iepnenguxyasip | Conep:kanue yaeOHOIro MaTepHaia
H HaKk/IoHHasA. Teopema o | [lepnennukymsp 1 HakIoHHAs. Teopema o Tpex NEPHEHANKYISIpax. YToJI MEKAY NPSIMOI U TIIOCKOCTHIO. 4 12
Tpex NnepneHauKyJasapax Yron Mexay miaockoctamu. [lepneHaukyaspHble IUIOCKOCTH. PaccTosiHME B IPOCTPAHCTBE. '
Tema 2.5 Koopaunatel 1 | Comep:kanue yueGHOro MmaTepuaa
BEKTOPLI B IPOCTPaHCTBe | JlekapToBbl KOOPAMHATHEI B IpocTpaHcTBe. Bekropel B mpocTpaHcTBe. ClOKEHHE W BBIUMTAHHE BEKTOPOB. 4 1,2
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YMHOXKEHHE BEKTOPOB. YMHOXXCHHE BekTopa Ha umciio. CKalsIpHOE TMPOWM3BEICHHE BEKTOpPOB. lIpocTeiimme
3aJlay¥ B KOOpAMHATAX

IIP. PacnonoxxeHue IMPpAMBIX U IUIOCKOCTEH B OPpOCTPaHCTBE. HepHeHI{I/IKyHHpHOCTL 1 IapaJluICJIbHOCTD IMPAMBIX U

IUIOCKOCTeH. JlekapToBbl KOOpAMHATHI B MPOCTpaHCTBE. BekTopsl B mpoctpancTBe. CIO0KEHHWE W BBIYMTAHHE 2,3
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yncyio. KoopauHaTel BeKTopa
Pa3znen 3 OcHoBbl TpuroHoMeTpuu. Tpuronomerpuieckne PyHKIUH
Tema 3.1 Copaepxanne yueOHOr0 MaTepHaJa
Tpuronomerpuyeckue Pagnanenas mepa yria. IloBopoT Touku Bokpyr Hayana koopauHat. OnpesenieHue CuHyca, KOCHHyca, TaHreHca U
(yHKUIMHM NPOU3BOILHOIO | KOTaHTeHCA. 3HAKW CHHYCa, KOCHHYCa, TAHT€HCA W KOTAHT€HCA IO YETBEPTSIM. 3aBHCHUMOCTh MEXAY CHHYCOM, 1,2
yrJaa, yucJja KOCHHYCOM OJIHOT'O M TOT'O )K€ yIJIa.
Tema 3.2 OcHoBHBIE Coaepxanne yueOHOr0 MaTepHaJa
TPUIOHOMeTpUYECKHE Tpuronomerpuueckue ToxaecTBa. [IpeoOpasoBaHKMe MPOCTEHIINX TPUTOHOMETPUYECKMX BbIpakeHHH. CHHYC, 12
TOKAECTBA KOCHHYC, TAHI'€HC M KOTaHI'€HC YIJIOB Ol U -0 ’
Tema 3.3 Conep:xanue y4eOHOro MaTepuaJia
Tpuronomerpunueckue O6nacTe onpenescHUs] © MHOXKECTBO TPUTOHOMeTpHYecKux (QyHKImHA. YeTHOCTh, HEYETHOCTh, MEPUOJUIHOCTD
(yHKUMU UX CBOWCTBA M | TpuroHoMmeTpuueckux (yukimid. CoiicTBa U rpaduku GyHKIHA Y=COS X, Y=Sin X , y=tg X, y=ctg X. Cxatue u 12
rpaQuku. pacTsbkeHue rpaduKOB TPUTOHOMETPUIECKUX (DYHKITHH. '
[TpeoOpaszoBanue rpagKOB TPUTOHOMETPUIECKUX (DYHKLIHUH.
Tema 3.4 OOpaTHble Conep:xxanue y4eOHOro MaTepuaJia
TPUTOHOMETPUYECKHE OO6paTHble TpuroHOMeTpHUYecKre PyHKIUHU. VX cBolicTBa U rpadukm. 12
GyHKuun '
Conep:xaHue y4eOHOro MaTepuaJia
VYpaBHeHue COSX=a. YpaBHeHue Sin X=a. YpaBHeHue tg X=a, Ctg Xx=a. PelieHue TpUroHOMETpHYECKUX YPABHEHUI
Tema 3.5 OCHOBHBIX THIIOB: NPOCTEHIINE TPUTOHOMETPHUECKHE YpPAaBHEHMS, CBOJSILMECS K KBaJpaTHBIM, pellacMble 19
Tpuronomerpuyeckue pas3noxeHNeM Ha MHOXHTEIIHU, OHOPOJHBIE. ’
ypaBHeHusi U HepaBeHcTBa | [Ipocreiimme TpuroHOMeTpHUECKHE HEPABEHCTBA
IIP. IIpeoOpazoBaHue TPUTOHOMETPHUYECKHX BBIPAXKECHUH. PelleHne TPUTOHOMETPUYECKUX YpaBHEHHH W 23
HEPaBEHCTB , B TOM YHCJIE C UCIIOJIb30BAaHUEM CBOMCTB (hYHKLMII. ’
Paszpnen 4 IlpousBoaHas u nepBoodpa3Has GyHKUMHU
Tema 4.1 TonsiTie Conep:xaHue yueOHOro MaTepuaJia _
NPOU3BONHOM. BOPMYIHI 1 HpHpameHMi{ aprymenra. [Ipupamenne pynknuu. 3anayn, EIpI/IBOZ[SIIHI/Ie K TMOHATHIO IPou3BoAHOM. Onpenenenne
npamIa MPOM3BOJHOH.  ANTOpuTM  OTbICKaHHMs  npou3BogHod.  @Dopmynsl  auddepenumposanus.  Ilpasuna 1,2
mddepernupoanmn g depeHInpoBaHusl.
IIP. pemeHre NpuMepoB 10 TeMe 2,3
Tema 4.2 TlonsTue o Conep:xanue y‘leﬁnonz MaTepuajia § v
HeNpEPIBHOCTH (yHKIIHH. [lonsitne nempepbiBHOWH (yHkumuu. CBoiicTBa HempepblBHOW (yHKIMH. CBA3b MEXAy HENPEPHIBHOCTHIO M
Qg depeHInpyeMOoCThI0 QYHKIMH B TOUKE. AJITOPUTM PELICHHE HEPABEHCTB METOJIOM HHTEPBAJIOB.
Merton nHTepBAaJIOB.
IIP. pemeHre NpuMepoB 10 TEMe 2,3

Tema 4.3 I'eomeTpryeckmii

Coaep:xkanue yueOHOro MaTepuasa

17




U PU3NYECKHH CMBICI

I'eoMeTpHUYeCKHil CMBICT MPOU3BOAHON (PYHKIIMU- YII0BOH KOA(PGHUIMEHT KacaTeabHOUW K rpaduky GyHKIHHA B

NMPOU3BOIHOIA. TOYKE. YpaBHEHHUE KacaTeIbHON K rpaduky QyHKIHH. AJTOPUTM COCTABJICHHS KacaTeIbHOU K TpaduKy GyHKIINN 4 1,2
y=f(x)
Tema 4.4 MoHOTOHHOCTE Copaepxanne yueOHOr0 MaTepHaJa _
dymicumii, Towxn Bospacranne n yOpiBaHMe (yHKIMH, COOTBETCTBHE BO3pACTaHWs M YOBIBaHHA (PYHKIMH 3HAKY IMPOWU3BOIHOM.
IKCTpEMYMA 3agaun Ha MaKCHMyM 1 MHHHMYM. Anroput™m uccnenoBaHus GYHKIMHA U TIOCTPOSHHS ee Tpaduka C TOMOIIBI0 4 1,2
MPOU3BOTHON
Tema 4.5 UccaenoBanue | Conep:xxaHue yueOHOro Marepuasa
(¢ynkumii u nocrpoeHue HccnenoBanne GyHKIMIA HA MOHOTOHHOCTB | ITIOCTPOEHHUE rpadrKoB 4 1,2
rpaguKoB IIP. penicHue 3a1a4 10 TEME 4 2,3
Conep:xanue y4eOHOro MaTepuaJia
Tema 4.6 HanGoubmee n | HaxoxneHre HanOOIbIIET0 1 HAMMEHBIIETO 3HaUeHUH (YHKLUH, TOCTpOeHUE IPpaKOB C HCIOIB30BaHUEM 4 19
HanMeHblllee 3Ha4YeHHe anmnapara MaTeMaTH4eCcKOro aHaIu3a ’
byHxuumi IIP. Haumenpiee u Hanbonpiee 3HadeHne GpyHKIMU. HaxoxneHne onTUMaTsHOTO pe3yibTaTa ¢ TOMOIIBIO 4 23
MPOM3BOJHOM B MPAKTUYECKUX 3a7adax '
Tema 4.7 TepBooGpasnas Conep:xxanue y4eOHOro MaTepuaJia _ _
o — O3H3KOMJ’I€HI/ICV C IOHATHEM I/IHTCvaaJIa Y TIepBOOOPA3HOM AJIst (I)XHKHI/H/I y—f(i(). Pewenue 3anay Ha cBsI3b
IEPBOOGPAIHBIX. MepBOOOPa3HON U ee IPON3BOAHOH, BRIYHCIICHIE MTEPBOOOPA3HON ISl JAHHOM cpvyHKum/I. Tabmuma hopmy ams 4 1,2
HaXOKICHHUS MepBooOpasHbIX . M3ydueHue npaBuiia BEIYUCICHUS IEPBOOOPA3HOI.
Tema 4.8 Tlromans Conep:xanue y4eOHOro MaTepuaJia _
KpI/IBOHI/IHeﬁHOﬁ 33[[3‘-114, MPpUBOAAIINEC K MTOHATHUIO ONIPCACIICHHOT'O UHTErpajia — o \l’SLI‘II/ICJ'[CHI/II/I HJ}OHIaI[I/I KPHUBOJMHCUHOU
rpanemun. Dopmya Tpanenuu. [lonstue ONPE/IENEHHOrO HHTErpaa. I'eomeTprdeckuii 1 GU3NIECKHUIA CMBICIT OMIPEICIIEHHOTO 2 1,2
. uHTerpana. ®opmyna Hetotona- JleitOHuma.
Herortona- Jleiionuna v
IIP. Perienue 3a7a4 Ha NPUMEHEHUE MHTEIPaIa JUIsl BRIYMUCIICHUS (PU3NUCCKUX BEIMYMH U TUIOIIAJCH 2 2,3
Pasznen S. MHOrOrpaHHMKH M TeJIa BpallleHUs!
Tema 5.1 Ilpusma, Copepxanne yueOHOr0 MaTepHaJia
napaJjuienenunes, Kyo, [Ipu3ma ( HaKkIIOHHAS, MIpsIMast, MpaBUiIbHAS) U e€ aneMeHThl. [lapamienenunesn. CBoicTBa MPsIMOYTOIBHOTO 4 19
NHPAMHJA U UX cedeHus | mapawenenunena. Ky0. nupamuna u e€ anementsl. [IpaBuiibHas nupamMu/ia. '
Tema 5.2 IIpaBWIbHBIE Conep:xxanue yueOHOro MaTepuaJa
MHOTOTPAHHUKH B :KM3HN | [Lmomans moBepxHOCTH MHOTOTpaHHUKOB. [IpocTeiimme koMOnHAIIIM MHOTOTPaHHUKOB. BBIyuciieHHE 371eMEHTOB 4 19
MIPOCTPaHCTBEHHBIX puryp( pedpa, nuaronanu, yrisl) [IpaBuiibHbIE MHOTOTPaHHUKH. '
Coaep:xkaHue yueOHOro MaTepuasa
Hummanap, koHyc, map, chepa. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO IUIIMHJIPA, IIPSIMOTO KPYTOBOTO KOHYCA.
Tema 5.3 Ilunmmuap, konyc, | M3oOpakenue Ten BpamieHus Ha miockocTy. [Ipencrasnenue 06 yceu€nnoM koHyce. Cedenue konyca ( 2 12
LIap U UX CeYeHUs napajiebHOe OCHOBAHHIO U ITPOXOAALIEe Yepe3 BEPILIMHY ), CEYCHNE HWINHAPa (apajuleibHo U ’
MIEPIEHINKYJISIPHO OCH), cedeHune mapa. Pa3zBepTka IMIMHIpa U KOHyca
IIP. 3amanus 1o TeMe 2 2,3
Tema 5.4 O0béMBI 1 Copepxanne yueOHOr0 MaTepHaJIa
ILUIONIAAY OBEPXHOCTH Tel | O0BEM npsiMoyrospHOro napaienenunena. O0pEéM nupaMuabl, TpU3MBbL, Ky0a, KOHYyCa, Iapa, HTWIKHAPa 4 1,2
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Coaep:kaHue y4yeOHOro MaTepuaJa

Tema 5.5 IIpumepsl =
CHMMETpHE B IIP. [ToHsiTHE O CUMMETPHUH B IPOCTPAHCTBE (LIEHTpaIbHasl, OCeBas, 3epKaybHas). O000IIeHNE PEACTaBICHHIA O
MpaBWILHBIX MHOTOTpaHHuKax (Terpasap, ky0, oKTasap, NoACKadAp, HKOCAIIP). 4 2,3
CIeUATBHOCTH
[TpuMepbl CHMMETPHH B CIICIIMATBHOCTH
Pa3nen 6. Ctenenu u kopuu. CTeneHHas, nokazarejibHas U Jorapupmuyeckas GyHKIUA
Tema 6.1 Ctenennas Coaep:kaHue y4eOHOro MaTepuaJa
¢pyHkuus, eé cBoiicTpa. . . y = Yx .
TpeoGpazosanue [TonsiTHE KOpHST N- Ol CTENEHN U3 AEHCTBUTENLHOTO Yucia. OyHKIUHN HX CBOWCTBA U TpaduKw.
. i - oif i 4 1,2
BBIPAKEHHI ¢ KOPHSMH CoiicTBa KOpHs N- oii creneHu. [IpeoOpa3zoBanue nppauroHaNbHBIX BBIPAXKEHUH ,
N- 0ii CTENEeHH.
Tema 6.2 CBoiicTBa Copaepxanne yueOHOr0 MaTepHaJa
CTeleH! ¢ [loHsATHE CTENEHH ¢ pallOHATIBHBIM MoKa3areneM. CteneHHble (YHKINHU, UX CBOMCTBA U rpad)uKu 4 1,2
PAalMOHATBbHBIMH U IIP. Peienue ypaBHeHUI
JMeHCTBUTEILHBIMHA 2 2,3
noKa3aTeasiMi
Tema 6.3 Pemienue Coaep:xanue y4eOHOro MaTepuaJia
HPPaLUOHAJIBbHBIX PaBHOCMIIBHOCTE MPpPALIMOHATIBHBIX YPAaBHEHHH. METOIbI HX PEeLICHUS 4 19
YPaBHEHHUil '
Conep:xanue y4eOHOro MaTepuaJia
Tema 6.4 TlokasaTeanHast CreneHs ¢ MPOU3BOBHBIM JIEHCTBUTEIHHBIM MOKa3aTeneM. OnpeaeneHue mokazaTebHON QyHKINY U e
® HKI;I/IH ce CBOICTBA CBO¥CcTBa. 3HAKOMCTBO C IPUMEHEHHEM ToKa3aTebHON (QyHKIMY. Perrenne nokasarenbHbIX YPaBHEHUH C
y HOKaS,aTeJILHLIe ’ MPUMEHEHUEM TTOKa3aTenbHON GYHKIMH. PemeHre nokazaTenbHbIX YPaBHEHUH METOIOM YpaBHUBAHUS 4 1,2
nokasareseil, METOZIOM BBEJICHHsI HOBOW NepeMEHHOH, QYHKIIMOHATIBHO- TpaguecKuM MeTo/IoM. Pemmenne
ypaBHEeHHUsI U HEPaBeHCTBA
MIOKa3aTeIbHBIX HEPABEHCTB.
IIP. Pemenne ypaBHeHHIHA 2 2,3
Copaepxxanue yueOHOr0 MaTepuaJa
Tema 6.5 Jlorapu¢m uncia. P M > P
M Jlorapudwm umcia. CoricTa jorapudmon. Oneparust JorapuhMUpPOBaHUs 4 1,2
CpoiicTBa Jjorapnpmos.
IP. Pemenne npuMepoB 2 2,3
Tema 6.6 Coaepxanne yueOHOr0 MaTepHaJIa
TTorapu (l)Ml/I;IeCKaﬂ Jlorapudmuueckas yHkiys, e€ cBoiicTa. [loHsTHs norapupmudeckoro ypapaenus. Omepanus
® HKml;ﬂ o€ CBOMCTEA MOTEeHIMPOBaHUS. TpH OCHOBHBIX METOJIa PEIICHHS JIOTapu(PMUUECKUX YPaBHEHHUN: (PYHKIIMOHAIBLHO- 2 1,2
Y i ’ rpadMUeCcKUi, METOJ1 TOTEHIIMPOBAHUsI, METOA BBEJICHUS] HOBOU nepeMeHHoM. JlorapudMuuecknue HepaBeHCTBA
Jlorapupmuueckue >
IIP. Pemenne ypaBHEHUH
YpPaBHEHMSI , HEpaBeHCTBA. 4 2,3
Tema 6.7 Jlorapudmbl B Conep:xxanue yueOHOro MaTepuaja
NMPHUPOJAE U TEXHUKE IIP. IIpumenenue sorapudma. Jlorapudmudeckas cnupaib B npupoae. E€ marematnyeckue cBoiCTBa 2 1,2
Pasnest 7 DiieMeHTBI TeOpHH BePOSITHOCTE H MATEMaTHYeCKOH CTATHCTHKH.
Tema 7.1 CoObITHeE, Coaep:xanue yueOHOro MaTepuaJia
BEPOAATHOCTH COOBITHS. CoBMecTHBIE M HECOBMECTHBIE COOBITHI. TeopeMbl 0 BEpOITHOCTH CYMMBI COOBITHI. Y CIIOBHAS BEPOSITHOCTB. 4 1,2
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CiioxeHne YMHOKE€HUE

3aBuCHMEBIE B HE3aBHCHUMBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH MTPOU3BEIEHUS COOBITHIA

BEPOSATHOCTEH IIP. Pemenne npuMepoB 4 2,3
Copaeprxanue yuedOHOro MaTepuajia
Tema 7.2 BeposiTHOCTD B P Y P > " =
OTHOCHUTENIbHAS YaCcTOTa COOBITHS, CBOMCTBO €€ ycToMYMBOCTH. CTaTUCTUYECKOE OMPE/ICIICHUE BEPOSTHOCTH.
npodeccHoHAIbHBIX 2 1,2
OreHKa BEpOSTHOCTH COOBITUS
3amavyax
IIP. Perienre npuMepoB 4 2,3
Copaeprxanue yued0HOro MaTepuajia
Tema 7.3 Iuckpernas P — p = v
. Bune! ciayyaitaeix BeinwuuH. OnpeeneHrue JMCKPETHON CITydaiiHOM BEIMYMHBL. 3aKOH pacpecieHUs
cayyaiiHas BeJIMYNHA, y . " 4 12
JIUCKPETHOM Ciy4aiHo# BenuunHbl. E€ YnCIIOBBIC XapaKTEPUCTHKHY.
3aKOH ee pacnpeaeeHnsd.
IIP. Perienne npuMepoB 2 2,3
Copaeprxanue yuedOHOro MaTepuajia
Tema 7.4 3amaun P Y P
MATeMATHIECKOi [lepBuuHas 00pabOTKa CTATHCTUYECKUX JaHHBIX. UNCIIOBBIE XapaKTEPUCTHKH (CpeHee apupMETHIECKOR, 2 19
CTATHCTHKE MeJMaH, pa3max, nucnepcusi). Padora ¢ tabmuiiamu, rpadukaMu, TuarpaMMaMH. '
IP. Pemenne npumMepoB 2 2,3
IK3aMeH 4
KOHCYJbTAIIMM K YK3aMeHYy 6
CaMOCTOSITEJIbHAsI Pat0Ta Mo MOATOTOBKE K IK3aMeHY 8
208/5,78
Bcero

Paboueii mporpamMmoi HperycMOTPEHO BBINOJIHEHHE OTAEIBHBIX BHJOB palOT, CBSA3aHHBIX C OyAylleld NpogecCHOHANbHOW NEesITEeNbHOCThIO, B (hOPME IMPaKTHYECKOM
HOATOTOBKHU B 00BEMe 66 wacoB
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6. MaTepuajibHO-TEXHUYECKOE H Y4eOHO-MeToInYeCcKoe odecrevyeHue

6.1. TpeGoBaHusI K MHHUMAJBLHOMY MAaTepHATbHO-TEXHHYECKOMY H Y4eOHO-
MeTOoAU4YeCKOMY 00ecriedeHHI0 YCJIOBHUIl peain3auuu NpPorpaMMbl JUCHUILIUHBI

OcBoeHne mporpamMmbl Y4eOHOW AMCHMILIUHBI «MaTeMaTukay MpeArnoaraeT HaTHIUue
y4eOHOro KabuHEeTa, B KOTOPOM HMEETCSl BO3MOXKHOCTh 00€CHe4UTh 00yUJarouMMCs CBOOOHBIN
noctyn B IHTepHET BO BpeMsl y4eOHOT0 3aHSATHUS U IEPUO]I BHEYUECOHON AeATeIbHOCTH.

[lomemenne  kaOuHeTa  JOMKHO  YIOBIETBOPATH  TpeboBaHusaMm  CaHUTapHO-
AMUJIEMHO-JIOTHYeCKUX MpaBuia u HopMmatuBoB (CaulluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUIIOBBIM ~ 00OpYJOBaHHMEM, YyKa3aHHbIM B HACTOSIIUX TpPeOOBaHUAX, B TOM YHCIE
CHEUAIM3UPOBAHHON y4yeOHONW MeOenpl0 W CpeiACcTBaMH OOYYEHHS, JTOCTaTOUYHBIMH JUIS
BHITIOJTHEHHUS TPEOOBAHMUI K YPOBHIO TIOATOTOBKH 00yJaionmxcst,

B KaOuHeTe JOJDKHO OBITh MYJIbTUMEAUHOE 000pyAOBaHUE, IOCPEICTBOM
KOTOPOT0 YYaCTHMKH OOpa30BaTEIbHOr0 TMpolecca MOTYyT IPOCMAaTpUBaTh BHU3YaJTbHYIO
uH(pOpPMAaILIKIO [0 MaTeMaTUKe, CO3/1aBaTh MIPE3ECHTAIINN, BUICOMAaTEPHUAIIbl, UHBIE JOKYMEHTHI.

B COCTaB y4eOHO-METOAMYECKOTO W MaTepHaIbHO-TEXHHYECKOro obecreueHus
IPOrpaMMbl YI€OHOM TUCIUTUTHHEI « MaTeMaTHKa:» BXOISAT:

. MHOTO(YHKITUOHATHHBIA KOMIUICKC ITPETIOIaBaATEIIS;

. HaTJISHBIE TOCOOMS (KOMIUICKTHI YYE€OHBIX TaOJMI], IJJAaKaTOB, IOPTPETOB
BBIJIAIOIINXCS YICHBIX-MAaTEMaTHKOB | JIp.);

. WH(OPMAIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

. 9KpPaHHO-3BYKOBBIE MTOCOOUS;

. KOMIUIEKT TEXHUYECKOW TOKYMEHTAllMH, B TOM YHCJIC MAclopTa Ha CPelCTBa
00yueHHsI, ”HCTPYKIIMH 110 X MCIIOJIb30BAHHUIO U TEXHUKE 0€30ITaCHOCTH;

. OMOIMOTEYHBINA (POH/I.

B OubnuoreyHslii (OHA BXOIAT YUEOHHKH, YYEOHO-METOJUYECKHE KOMILJIEKTHI

(YMK), obecnieunBaroniyie 0OcBoeHHe yueOHON AMCHUIUINHBI «MaTemMaTuka», peKOMEH0BaHHbIE
WIN JIONYyIIEHHbIE JUIS MCII0JIb30BaHMs B MPO(EeCCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3aLUsX,
peanu3yromux 00pa3oBaTeNbHYI0 HPOTpaMMy CpeAHero oOmiero oOpa3oBaHHs B Ipeaenax
ocoenust [IIICC3CTIO Ha 6a3e 0OCHOBHOTO 0011IeTO 00pa30BaHUS.

bubnuoreunsiii ¢oHJ MOXKET OBITh JOMOJHEH SHIUKIONEIUSMH, CIPaBOYHHUKAMH,
Hay4HOU, HAY4YHO-TIOMYJIIPHOU U JPYTrOM JINTEPATypOM 110 MaTEMATHKE.

B IIPOLIECCE OCBOEHUS MpPOrpaMMbl ydyeOHOW JuCHUIUIMHBI «MaremaTnka»

CTYJEHTBI TOJKHBI TIOJTYYUTh BO3MOKHOCTh JJOCTYNA K 3JEKTPOHHBIM y4€OHBIM MaTepraliaM 1o
MaTeMaTHKe, UMEIOLUIMMCS B CBOOOJAHOM JOCTyIe B ceTu VHTepHEeT (3/eKTPOHHBIM KHHIaM,
IpakTUKyMaM, Tectam, MaTepuanam EI'D u ap.).

6.2 UndopmannoHHoe odecrniedeHne 00yueHust
OcHoBHasi JIuTEpPaTypa

Auredpa W Hayaja MateMaTtudeckoro anaim3a. 10—11 kmaccel : 0a30BBId M yriIyOaEHHBIHA
ypoBHHU : yuebHuk / 1. A. Anumos, FO. M. Konsrun, M. B. Tkauépa [u ap.]. — 11-e usn., crep.
— MockBa : Ilpocemenue, 2023. — 463 c. — (MaremaTtuka: anrebpa W Hayana
MareMaTudeckoro anaiamusa, reometpusi). — URL: https://e.lanbook.com. — Pexxum mocryma: mo
MOJIIIHCKE.

Auaredpa m Havyajna matemaTudyeckoro anaiamsa. 10-11 kiaccel : 0a30BbI M yriTyOJeHHBIN
ypoBHH : yueOHuK / III. A. Anmumos, FO. M. Konsrun, M. B. Tkauésa [u np.]. — 11 - e uza. crep.
— Mocksa : IlpocBemenue, 2023. — 463 c. : w1, — (Marematuka : anrebpa ¥ Hadajia
MaTeMaTU4YeCKoro aHanmsa, reometrpusi). —100 sk3.

I'eomerpusi. 10—11-ii kaaccspl : 6a30BbIi U yrinyOonéHHbId ypoBHU : yueOHuK / JI. C. ATaHacsH,
b. B., K. C. [u ap.]. — 11-e u3n., crep. — Mocksa : IIpocemenue, 2023. — 287 c¢. —
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(MaremaTuka: anreOpa ©W Hayaja MareMaTHYecKoro aHamusa, reomerpus). — URL:
https://e.lanbook.com. — Pexwum qocTyma: mo mojmnucke.

I'eometrpusi. 10-11 kmaccel : 6a30BbId U yrayoOneHHbId ypoBHU.: yueOHuk / JI.C. AtanacsH, B.®.
byry3oB, C.b. Kagomues u ap.- 9-¢ u3n.- M. : Ilpocsemenue, 2021.- 287 c. : mwi.- (MI'Y —
mkosne). — 50 3k3.

Auiredpa u Hayaj1a MaTeMaTH4eckoro anajau3a. 10 kiace : 6a30BbIi U yriyOJEHHBIA YPOBHH
: yaebnuk / 0. M. Konsrun, M. B. Tkauésa, H. E. ®&énoposa, M. U. [llabynun. — 10-e u3n.,
crep. — MockBa : IlpocBemenue, 2022. — 384 c. — (MaremaTtuka: aiareOpa W Hadvaia
MaTeMaTHYeCKoro ananusa, reomerpusi). — URL: https://e.lanbook.com. — Pexxum poctyna: mo
MOJIITUCKE.

Auiredpa m Hayaj1a MaTeMaTH4eckoro anaau3a. 11 kiace : 6a30Bblid U yriayOa€HHBIN ypPOBHA
: yaebnuk / 0. M. Konsrun, M. B. Tkauésa, H. E. ®&noposa, M. U. lllabyann. — 10-e uzn.,
crep. — Mocksa : IlpocBemenue, 2022. — 384 c. — (MaremaTtuka: aiareOpa W Havaia
MareMaTu4eckoro anaiamsa, reometpusi). — URL: https://e.lanbook.com. — Pexxum nocryma: mo
MOJIITUCKE.

JlonmoJaHMTEIbLHAS JUTEPATYPA

Auredpa u HayaJia MaTeMaTH4Yeckoro anaausa. 10 kiacc : 6a30Bblil U yriyOaEHHBIA YPOBHU
: yueObnuk / C. M. Hukonwsckuii, M. K. IToranos, H. H. Pemeraukos, A. B. IlleBkun. — 10-¢
u3l., crep. — Mocksa : IIpocsemenue, 2022. — 431 c¢. — (MaremaTuka: anreOpa U Havaja
MaTeMaTHYeCKOro ananusa, reomerpus). — URL: https://e.lanbook.com. — Pexxum mgocryna: mo
TIOJTIIHICKE.

Aure0pa u HayaJla MaTeMaTH4YecKoro anaamn3sa. 11 kiaacc : 6a30Bbli U yriyOaEHHBIA YPOBHU
: yue6Huk / C. M. Hukonsckuii, M. K. [lotanos, H. H. Pemernukos, A. B. IlleBkun. — 9-e u3 .,
crep. — Mocksa : Ilpocsemenue, 2022. — 464 c. — (MaremaTtuka: aiareOpa W Hadaia
MareMaTh4eckoro aHanmsa, reomerpusi). — URL: https://e.lanbook.com. — Pexxum moctyna: mo
MOJIITUCKE.

Bepuep A. JI. MaremaTuka: anrebpa M Hadaja MaTeMaTHYeCKOro aHaiuza, reomerpus. 10-i
kyacc: 0a30BbIi ypoBeHb : yueOHuk / A. JI. Bepnep, A. Il. Kapn. — 4-e uzn., crep. — Mocksa :
[Tpoceemenue, 2022. — 367 c¢. — URL: https://e.lanbook.com. — Pexum nocryma: mo
TIOJTITHICKE.

Bepuep A. JI. MartemaTtuka: anrebpa W Hayajlla MaTeMaTHYeCKOro aHanu3a, reomerpus. 11-i
KJacc: 6a30BbIil ypoBeHb : yueOHuk / A. JI. Bepuep, A. I1. Kapn. — 4-e u3z., ctep. — Mockaa :
[Mpoceemenne, 2022. — 239 c¢. — URL: https://e.lanbook.com. — Pexum mgoctyma: 1o
HOATHUCKE.

7. XapaKkTepHCTHKA OCHOBHBIX BH/I0B y4eOHON /eATeJIbHOCTH, KOHTPOJIb M OLIEeHKA
pe3yJabTaToB Y4eOHOM M CUUILIHHBI.

KoHTponb u oreHKa pe3yiabTaTOB OCBOEHHUS YYEOHOW JMCIMIUIMHBI OCYIIECTBIISCTCS
MpenojiaBaTesieM B MPOLECCe MPOBEACHUS MPAKTUYECKUX 3aHATUH, TECTUPOBAHUSA, a TaKkKe
BBITIOJTHEHHS O0yJAIOIIMMHUCS WHIUBU Ty TbHBIX 3aJaHUN U TIPOMEXYTOYHOM aTTeCTaIHeH.

MeTo 161 KOHTPOJIS HAMIPaBJICHBI HAa IPOBEPKY 00yUYAIOIIUXCS:

v — BBIIIOJIHATH YCJ'IOBI/UI 30aHUA Ha TBOp‘—IeCKOM ypOBHe C Hpe}ICTaBHeHI/IeM
COOCTBEHHOH MO3HIINY;

v — J1eaTh OCO3HAHHBIA BHIOOP CIIOCOOOB JAEHCTBUI U3 paHee U3BECTHBIX;

v —OCYIIECTBIISATh KOPPEKIMIO (MCIpPABJICHUE) CICIaHHBIX OIIMOOK Ha HOBOM
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YpOBHE Mpe/iaraeMbIX 3aaHUI;

v — paboTath B TpyMIIe U MPEICTABISITH KaK CBOO, TAK M MO3UIIUIO TPYIIIIBI
Dopmbl "
Copepxanne XapaKTepuCTHKAa OCHOBHBIX BHMIOB /IeSITEJbHOCTH | METOAbI  KOHTPOJIA H
obyyaromuxcs OLIEHKH pe3yJbTaToB
(Ha ypoBHe y4eOHBIX eliCTBHI) o0y4yeHHs
Adgredpa

Paznen 1 IloBTOopenue

Kypca
OCHOBHO# IIKO0JIbI

MaTeMaTHK

Pazpnen 2 Ilpsimble n

TIOCKOCTH B
NPOCTPAaHCTBeE.
Koopannarel 7
BEKTOPBI B
NPOCTPAHCTBE.

Paznen 3  OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpuyeckue
pynkuun

Paszpnen 4
pousBoanas
nepBooopasHas
pynkuun

Paszpnen 5.
MHoOrorpaHHuK#" 7

TeJia BpaleHus

Pa3zgen 6. Cremenu m

KOpHH. CrenenHas,
NnoKa3zaTeJbHas 7
Jorapupmuyeckas
byHxumnu

Paszpnen 7
JJIeMeHTBI TeopuU
BEPOSITHOCTEM 7
MaTeMaTH4ecKom
CTATHCTHKH.

Marematnka (BKIIOYas pasnensl «Anredpa W Hadaia
MaTeMaTHYecKoro ananuzay, «[eomerpus», «BeposTHOCTE 1
CTaTUCTHKa») (06a30BBI YpOBEHb) - TpeOOBaHHUS K MPEAMETHBIM
pe3ynbTataM OCBOEHHs 0a30BOr0 Kypca MAaTEMAaTHKH JOJDKHBI
OTpaXkaTh:

- BIAJCHHWE METOJAaMH J[0KA3aTeIbCTB, AITOPUTMAMH
penieHus 3a71a4; yMmeHue (opMyJIHpOBaTh ONMPEAEICHHs, aKCHOMBI
U TEOpeMbl, TPUMEHSATh WX, TMPOBOIUTH JOKa3aTeIbHBIC
paccyXIeHUs B XOJIe PELICHHS 3a/1a4;

- yYMEHHE OINEepUPOBAaTh MOHATHSIMHU: CTElEHb YHUCIa,
jorapuM YHCIIa; YMEHHE BBITOJIHATH BBIYMCICHUE 3HAYCHUN U
npeoOpa3oBaHMs BBIPAKEHUI CO CTENEHSAMH U JOTapupMamH,
peoOpa3oBaHus IPOOHO-PAIMOHATIBHBIX BBIPAXKCHHIA,

- yMEHHE ONEPHPOBATH IMOHATHAMU: PpALHOHAIBHBIC,

VppaluoHaIbHbIE, MoKa3aTeNbHbIE, CTETIeHHbIE,
JorapupMUIecKue, TPUTOHOMETPUYECKUE  YpaBHEHHS u
HEPABEHCTBA, X CUCTEMBEI;

- YMEHHE ONEpUPOBATH TOHATUAMHU:  (PYHKIHA,
HempepblBHAas  (QyHKOMSA,  [OPOM3BOJAHAs,  NEPBOOOpasHas,

ONpEJEICHHbI HHTErpajg; YMEHHE HAXOAWTh IPOU3BOJIHBIE
JJNIEMEHTApHBIX (DYHKIHH, WCIOJNB3Ysl CIPABOYHBIE MaTEpHUAbI,
HCCIIEI0BATh B MPOCTEUIINX CiIy4asiX (PyHKIMH Ha MOHOTOHHOCTD,
HaXOJUTh HaWOONbIIME W HAUMEHbIINE 3Ha4YeHUs QYHKIWH;
CTpOUTh TIpadUKW MHOTOWIEHOB C HCIIOJIB30BAHMEM alapaTa
MAaTeMaTHYECKOr0

aHalIn3a; NPUMCHATL HNPOU3ZBOAHYIO IIpH

pelieHnH  3aJad = Ha  JIBIDKCHHE,  peliaTh  MPaKTHKO-
OpPHEHTUPOBAaHHbIC 3a7a4d Ha HAWOOJbIIME ¥ HAMMEHBIINE
3HAYEHUS, HAa HAXOXKJICHUE ITyTH, CKOPOCTH M YCKOPEHHUSI,

- yMEHHE OIepUpPOBaTh MOHATHSIMHU: pPaLUOHAIBHAS
byHKIH, dhyHKIH, byHKIIHS,

norapupmudeckas (QYHKIUS, TPUTOHOMETpUYECKUE (DYHKIIHY,

MoKa3aTeNbHas CTETICHHAs
oOpaTHble (YHKIHMH; YMEHHE CTPOUTH TIpadUKd H3yYEHHBIX
(GyHKIUH, UCMONB30BaTh TpadUKU MPU H3YYEHUH TPOIECCOB H
3aBUCHUMOCTEH, MNpH pElIeHHH 33Jad M3 JPYyrux y4deOHBIX
MPEeIMETOB M 3aJad M3 PealbHOW KHU3HH; BBIpaXaTh QopMyliaMu
3aBUCUMOCTH MEXKy BEJIMUMHAMU;

- yMEHHE peulaTh TeKCTOBBIE 3aJaud pa3HbIX THUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJM W YacTH, Ha ABIKEHHE, paboTy,
CTOMMOCTB TOBapOB U yCIIyT, HAJIOTH, 3a7a4l

U3 O00JlacTH YNpaBiCHUS JUYHBIMH W CEMEHHBIMH
(hvHAHCAMM); COCTABIATH BBIPAKEHUS, yPAaBHEHHSI, HEPABEHCTBA U

1. Nutepnperarius
Pe3yJIbTaTOB HAOIIOICHUI

3a JESITebHOCTBIO
oOyJaromerocs B
nporecce OCBOCHUS
00pazoBaTeILHOM
MPOTPAMMBI.

2. CraprtoBas
JIMaTHOCTHKA TOJTrOTOBKH
oOyJaronuxcs 1o
IIKOJTbHOMY Kypcy
MaTeMAaTHKH, BBISIBICHUE

MOTHUBALlMM K U3YyYCHUIO
HOBOT'O MaTepuana.

3. Texymuit
KOHTPOJIb B (hopMe:

- YCTHOTO U
MIHCBMEHHOTO OIPOCa;

- MPAKTHYECKUX
pabor;

- KOHTPOJIbHBIX
paboT Mo TeMaM pasziesioB
JUCIUILTAHBL;

4. . MHroronas
arrectanuss B (opme
JK3aMEHa
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UX CHCTEMbl IO YCIIOBHMIO 33JadM, MCCIIEOBAaTh I10JIyuYC€HHOE
peleHre U OLIEHUBAaTh NPaBAONOA00HOCTh PE3yIbTaTOB;

- YMEHUE ONEpUpOBaTh IOHATUSIMH: CpEIHEe
apudmeTniyeckoe, MenuaHa, HauOonbpllee W  HaWMEHbLIEe
3HAYeHUs, pa3Max, JAUCIEPCHs, CTaHIApTHOE OTKJIOHEHHUE
YHUCIOBOro HalOopa; yMEHHE U3BJIEKAaTh, WHTEPIPETHPOBATH
WHPOPMALIUIO, TPEACTABICHHYI0 B TaONHMIaxX, Ha JUarpammax,
rpadukax, OTPaXKaloLIyI0 CBOICTBA pEaJbHBIX MPOLIECCOB U
SBIICHUH; TPENCTAaBIATh WH(OPMAIMIO C MOMOIIBIO TaOIHI U
JarpamMM; UCCIIeI0BaTh CTaTUCTHYECKHE AaHHBIE, B TOM YUCIIE C
IIPUMEHEHUEM rpaMueCcKUX METOJIOB U JIEKTPOHHBIX CPE/ICTB;

- yYMEHHE ONECpPUPOBATH MOHITUSMH: CIYYalHBIA OMBIT U
cilydailHOe COOBITHE, BEPOSITHOCTh CIy4aifHOI'O COOBITHS; yMEHHUE
BBIUUCIIATH BEPOSTHOCTH C HCIOJIB30BAaHUEM TIpaduyecKux
METOAOB; TIPUMEHATH (OPMYIBI CIOXKEHHS W YMHOXKEHHS
BEpOATHOCTEH, KOMOWHATOPHBIE (PAKTHI ¥ (POPMYIIBI IPH PEIICHUN
3a]a4; OLEHUBATh BEPOSTHOCTH PEaNbHBIX COOBITHIT; 3HAKOMCTBO
CO CIIy4allHBIMM BEIMYMHAMH;, YMEHHE NPUBOIAUTH IPUMEPHI
NpOSIBJIGHUs] 3aKOHAa OONBIIMX YHCEJ B NPUPOAHBIX H
0OIIECTBEHHBIX SIBICHHAX;

- yYMCHHE ONEpPUPOBaTh MOHATUSAMH: TOYKa, HpsAMasi,
IUIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN YTOJl, CKPEIIUBAIOIINECS
npsMble, MApAUICTbHOCTh M TEPIECHANUKYISPHOCTh TPSMBIX H
IUIOCKOCTEH, YTOJ MEXOy MNPsIMBIMH, YIOJl MEXIY NpsAMOH H
TUIOCKOCTBIO, YTON MEXY MIIOCKOCTSMH, PACCTOSHIE OT TOYKH JI0
IUIOCKOCTH, PACCTOSHUE MEXIY NPSMBIMH, PACCTOSHHE MEXKIY
IUIOCKOCTSIMM; yYMEHHE HCIOJIb30BaTh TMPH PEIICHUU 3a/1ad
n3ydeHHbIe (aKThl U TEOPEMBI IUIAHUMETPHH; YMEHHE OIICHUBATh
pa3Mepsl 00bEKTOB OKPY’KAIOIIEro MUPA;

- yMEHHE OIEpHUpOBaTh MOHATHSIMHU: MHOTOTPAHHUK,
CeueHHEe MHOIOrpaHHMKa, KyO, Tapajulelenunen, Npu3Ma,
nupamuna, Gurypa u MoBepXHOCTh BPAlICHUs, IWIHHID, KOHYC,
map, cdepa, cedeHuss QUTYpPHl  BpalleHUs, IUIOCKOCTb,
Kacatommasicsi cepsl, HWIMHAPA, KOHyCa, IJIOMaIb TOBEPXHOCTH
MUPaMUJIBL, IPU3MBL, KOHYCA, IIMJIHMHPA, TUIoMaas chepbl, 00bEM
Ky0a, IpsMOYTOJBHOTO Hapajuleenunesia, MUPaMuabl, TPU3MBI,
LWINHIPA, KOHYCa, L1apa; yMeHne H300pakaTh MHOTOTPAaHHUKH U
MOBEPXHOCTH BpAlICHUS, WX CEUCHHS OT PYKH, C TOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; 3HAKOMCTBO
C CUMMETpPHUSMH B MPOCTPAHCTBE;, 3HAKOMCTBO C IMPAaBHJIBHBIMH
MHOT'OI'pPaHHUKAMU;

- yYMEHHUE OINEepUpoBaTh IMOHATHUAMH: [BIDKCHHE B
MPOCTPAHCTBE,  NOJOOHBIE  (GUIYppl B IPOCTPAHCTBE;
WCIONB30BaTh OTHOLICHME IJIOMIAJeH MOBEPXHOCTEH M 00BEMOB
MO0OHBIX (UTYD TIPH PEIICHUH 33/1aY;

- yYMEHHE BBIUUCISTh FEOMETPHUYECKHIE BEIMYUHBI (JJIMHA,
yroj, Ijomags, oObEeM, IUIOMAAb IOBEPXHOCTH), HCIIONIB3Ys
n3ydeHHbIe GOPMYJIIBI B METO/IBI,

- yYMEHHME ONEepHUpOBaTh MOHATHAMH: NPAMOYIOJIbHAS
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CHUCTEMa KOOPAWHAT, KOOPIAMHATHI TOYKH, BEKTOpP, KOOPIWHATHI
BEKTOpA, CKaJSIPHOE IMPOU3BEIEHUE, YIOJl MEXKIYy BEKTOPaMH,
CyMMa BEKTOPOB, NPOM3BEACHUE BEKTOPA HA YHCIIO; HAXOIUTH C
MOMOIIBIO M3YYEHHBIX (POpMYN KOOPIMHATHI CEPElUHBI OTPE3Ka,
PacCTOsIHUE MEXKY IBYMs TOUKaMU;

- YMEHHE BbIOUPATh NOAXOAAIINI N3YUYEHHBIH METOA VIS
pelieHus 3a1add, pPacro3HaBaThb MaTeMaTH4ecKue QaxkTbl |
MaTeMaTHYECKHE MOAEIM B IPHUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B  HCKYCCTBE, YMEHHE IIPUBOAUTH IIPUMEPHI
MaT€MAaTHUYECKUX  OTKPBITUA  POCCUHUCKOM M MUPOBOH
MAaTEMaTHUYECKON HayKH.

- yMCHHE OIEpUpOBaTh MOHITUSIMH: OIpEAEJICHUE,
akcuoma,  Teopema,  CIEICTBUE,  CBOMCTBO,  IPHU3HAK,
JIOKa3aTeNIbCTBO,  PAaBHOCWIIbHBIE  (JOPMYIUPOBKH;  yMEHHE
(hopmynpoBaTh 00paTHOE M TIPOTHBOIIOIIOKHOE YTBEPKICHHE,
MPUBOIUTH MPHUMEPHl ¥ KOHTPIPUMEPHI, HCIOIB30BATH METO]
MaTeMaTHYeCKOW  MHAYKLUUHM;,  I[POBOOUTH  JOKa3aTeJbHbIC
paccyXKIeHusl IpH peIIeHUH 3a4ad, OLECHHMBATh JIOTHYECKYIO
[IPaBUIILHOCTh PACCYKJICHU;

- YMEHUE ONEPUPOBATh MOHATUSIMH: MHOXECTBO,
MTOIMHOKECTBO, ~ OMNEpPALUU HajJ MHOXECTBaMM; yMEHHUE
WCIIONIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapar JUTST
ONMCAHUSl PEAIBHBIX IPOLECCOB U SBICHUM W TPH PEIICHUU
3aJa4, B TOM YHCJIE U3 APYT'HX YUeOHBIX MPEIMETOB;

- YMEHHE OIEepHPOBaTh MOHATUSIMHU: I'pad, CBA3HBIN rpad,
JepeBo, WHMKJI, rpad  Ha IUIOCKOCTH; yMEHHE 3aJaBaTb U
ONMUCHIBATh Tpadbl pPazIMYHBIMH CIIOCOOaMH; HCIOJIL30BATh
rpadbl IpU PELICHUN 3a/1a4;

- yMEHHE CBOOOJIHO OMNEpUPOBATh2  MOHATHSIMU:
codyeTaHWe, MEpecTaHOBKAa,  YMCJIO  COYETAaHWH,  YHUCIIO
MEepecTaHoBok;  OmHOM  HbIOTOHa;,  yMeHHE  NPUMEHSTH
KOMOWHaTOpHBIE PAaKThI U pacCyKICHUS JIJIs PELICHHUs 32134,

- yMEHHE OIEepUpPOBaTh MOHATHAMMU: HATYypaJbHOE YHCIIO,
LeJI0E 4YMCIO0, OCTaTOK [0 MOJIYJI0, PAaLlUOHAIBHOE YHUCIIO,
UppalMOHATIBHOE YHCIO, MHOXECTBAa HATypalbHbBIX, LEIbIX,
palMOHAIBHBIX, JACHCTBUTEIBHBIX YMCEN; YMEHHE HCIOJIb30BaTh
npusHaku genumoctd, HOJ[ m HOK, amroputm EBknmpa mnpu
pelieHnH 3ajad; 3HAKOMCTBO C Pa3lMYHBIMU IO3MLHUOHHBIMHU
CHUCTEMaMH CUHCIICHHUS;

- yMeHHE CBOOOAHO OIIEpUPOBAThH MOHATUSIMH: CTEIECHD C
LENbIM TOKa3aTeseM, KOpEeHb HAaTypaJbHOW CTENEHH, CTENEHb C
palMoOHANBHBIM TIOKa3aTeleM, CTENeHb  C JAEWCTBUTENbHBIM
(BelecTBEHHBIM) TIOKa3aTeNeM, JJoTapu(M 4nciia, CHHYC, KOCHHYC
¥ TAaHTEHC MPOM3BOJIHHOTO YHCIIA;

- YMEHHE OIEpPHpPOBATh TOHATHUSMH: TOXIECTBO,
TOXKAECTBEHHOE NpeoOpa3oBaHUE, YypaBHEHUE, HEPABEHCTBO,
CHCTEMa ypaBHEHWH M HEPaBEHCTB, PABHOCHJIHLHOCTh YpPaBHEHHIA,
HEpaBEHCTB M CUCTEM, palUOHAIbHBIE, HPPaLHOHAIBHBIE,
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[I0Ka3aTeNbHBIE, CTEIICHHBIE, JorapupMUIEcKHe,
TPUTOHOMETPUYECKUE YpPAaBHEHHS, HEPABEHCTBA W CHCTEMBI,
YMEHHE pellaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IOMOILBIO
pa3NUYHBIX IPHEMOB; pellaTh ypaBHEHUsS, HEPaBEHCTBA U
CHCTEMBI C TTapaMeTPOM;IPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX
CHUCTEMBl IJIsl pELIeHHs MaTeMaTW4ecKuX 3afad M 3a4ad u3
Pa3NUYHBIX 00JacTell HAyKH U peallbHOU JKU3HH,

- yMeHHe CBOOOIHO ONEPUPOBATH MOHATHUSMHU: Tpaduk
¢yHkuuu, obpatHas QyHKIMSA, KOMIO3UIUS (YHKUWH, THHEHHAS
¢byHKUuMs, KBagpaTuyHas QpyHKIHS, cTeleHHast GYHKUIUS C LEeTbIM
MOKazaTeieM, TPUTOHOMETpPHYECKHe  (QYHKIHHA, OOpaTHBIC
TPUTOHOMETPUYECKUE ¢dbyHKUINY, MoKa3aTenbHas "
morapumudeckas  (QYHKIUH; yMEHHE CTPOUTh TpaduKu
(hyHKIMH, BBIMONHATH TpeolOpa3oBanui TrpaduKoB (PyHKIWH;
YMEHHE WCMONb30BaTh rpadukd (YyHKOUH I W3yUYCHUS
MPOLIECCOB WU 3aBUCHUMOCTEH NpH pEIIeHUH 3afad M3 IPYTUx
y4eOHBIX TPEIMETOB U W3 pealbHOM JKU3HHM;, BBIPAXaTh
¢dbopMynaMu  3aBUCHMOCTH  MEXAy BEJIMYMHAMH; yMEHHE
CBOOOJHO ONEpUPOBATh MOHATHAMHU: UYETHOCTh (YHKUUH,
IIEPUOAUYHOCTD ¢dhyHKIMH, OI'PaHUYEHHOCTh ¢dbyHKIMY,
MOHOTOHHOCTh (DYHKITHH, SKCTPEMyM (YHKIIMH, HAauOONbIIee U
HauMcHbIllee 3HaueHUE (YHKIMU Ha TPOMEKYTKE, yMCHHUC
MMpOBOJAUTL HCCJIIEAOBAHUC (I)YHKHI/II/I, YMCHHUE HUCIIOJIL30BaTh
cBoiictBa W Tpaduku QYHKIUA I PEHIeHus YpaBHEHHIA,
HEpaBEeHCTB M 3ajad ¢ T[apamMeTpaMu; H300pakaTb Ha
KOOPAMHATHOM IUIOCKOCTM MHOXXECTBA PELICHUN ypaBHEHUH,
HEPABCHCTB U UX CUCTEM;

- YMEHHE CBOOOJIHO OIEpUPOBATh MOHSATHAMU:

MOCIIeIOBATEIHHOCTb, apupmeTHIecKas nporpeccusi,
reoMeTpuueckas  NporpeccHs,  OECKOHeYHO  yObIBaromast
reoMeTpuyecKast HpOrpeccusi; yMEHHUE 3a/1aBaTh

MOCJIE/IOBATENILHOCTH, B TOM YHUCIIE C MOMOIIBIO0 PEKYPPEHTHBIX
opmyu;

- YMEHHE ONEpHpOBAaTh MOHATHUSIMHU: HENPEPHIBHOCTD
(yHKIMHU, acUMNTOTHI Tpaduka (yHKIHMH, TepBas W BTOpas
NpOM3BOJHASL (DYHKIMU, TEOMETPUUSCKHN W (U3HUYECKUI CMBICI
MPOM3BOJTHOM, IEpBOOOpa3Hasi, ONPE/ICIICHHBI HUHTETPAN; YMEHHE
HaXOJIUTh ACHUMIITOTHI Tpaduka (QYHKIUH, yMEHHE BBIYHCISTH
MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HULIUH
(GyHKIWH, HAXOJAWTh YypaBHEHHWE KacaTelbHOW K Trpaduky
(yHKUMM;  yYMEHHE  HCIONb30BaThb  MPOU3BOIHYIO  JUIs
uccneoBanus QyHKINH, UIsI HAXO0XKICHHUS HAMTYUIIEero PeleHus
B TPUKIAIHBIX, B TOM YHCIIE COIHUAIBHO-DKOHOMHUYECKHUX |
¢u3nueckux 3agadax, s ONpeneNieHuss CKOPOCTH U YCKOPEHHS;
HAXOJUTh IUIOMAAH | 00bEeMbl (PUTYp C MOMOIIBI0 MHTETPaa;
3HaKOMCTBO C MAaTE€MaTH4YeCKUM MOJICIIMPOBAaHHEM Ha TpUMEpe
UG hepeHIMATBHBIX YPaBHEHHUIA,

- YMEHHUE ONEepUPOBATH OHITHUIMH: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCa, MOIYJIb M apryMEHT
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KOMIUIEKCHOTO 4YHCia, (opMa 3aluCH KOMIUIEKCHBIX —YHCEN
(reoMeTpuueckas, TPUTOHOMETpHUYECKass W ainreOpandeckasi);
YMETB IIPOU3BOJNTH apupmeTnyecKue JIEHCTBHS c
KOMIUIEKCHBIMH  YMCJIaMH; 3HAKOMCTBO  C HCIOJb30BAHHUEM
KOMIUIEKCHBIX YHCE;

- yMeHHE CBOOOJHO ONEPUPOBATh MOHATHSIMU: CpEIHEE
apudmeTniyeckoe, MenuaHa, HauOonbpllee W  HaWMEHbLIEEe
3HAYCHWs], pa3Max, IOUCIEPCHs, CTaHAAPTHOE OTKIOHEHWE IS
OMMCAaHUS  YHCJIOBBIX  JAaHHBIX;  YMEHHME  HCCIIEJOBaTh
CTaTHUCTUYECKHE JlaHHBIE, B TOM UHCIE C NPUMEHEHHEM
rpadMUecKUX METONOB M 3JIEKTPOHHBIX CPEACTB; IpadUyuecKu
HCCIIeIOBaTh COBMECTHBIC HAOINIIOJCHUS C MOMOLIBIO JHarpaMm
pacceuBaHUs U JIMHEHHOMN perpeccuy;

- YMEHUE HaxXxOOUTh BEPOATHOCTH COOBITHUH C
WCTIONB30BaHNEM TpadUuecKuX METOJOB; MPHUMEHSTH  JUIs
pemieHus  3agad  (QOpPMYJBl  CIOXKEHHS W YMHOXCHUS
BEpOSITHOCTEH, (OpPMYIly TIOJIHOM BEpOSITHOCTH, (OPMYIY
Bepuymmm, xomOmHaTtopHbIE (aKTRl U (HOPMYINEI;, OICHHBATH
BEPOSITHOCTH PEAIbHBIX COOBITHIA;

- YMEHHE OTIepUpPOBATh MOHATHIMMU: CIydaiiHas BeJIHMUMHa,
pacmpenieieHue  BEpPOSITHOCTEH, MAaTeMaTH4eCKOe OXHIaHUE,
JIMCTIEPCHUS] U CTAHAAPTHOE OTKJIOHEHUE CIy4YallHOW BEJIWYUHBI,
(yHKIMU  pacmpelelieHus W IUIOTHOCTH — PaBHOMEPHOTO,
MIOKa3aTeJbHOTO M HOPMAaJbHOIO PACIpENEICHHN; yMEHHE
WCIIONB30BaTh  CBOMCTBa M3YYEHHBIX pacHpeleseHud i
pelieHus 3a4ady; 3HAKOMCTBO C IOHATHSAMH: 3aKOH OOJIBLIMX
YHCeN, METO/IbI BEIOOPOYHBIX MCCIIC0OBAHHIA; YMEHHE IPUBOIUTH
MPUMEPBI MPOSBICHUS 3aKOHA OONBIINX YHCENT B MPUPOAHBIX H
OOIIECTBEHHBIX SBJICHHUSX;

- yMeHHe CBOOOJHO OMEpPHPOBATh MOHATHUSIMH: TOYKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Jyd, MIOCKHHA Yrod,
JBYI'PAHHBI yTOJI, TPEXTPAaHHBIM YroJ, [EpPEeCEKArOIIMECs,
napajuleJIbHble M CKPEIIMBAIONINeCs MpsIMbIE, MapajuIeIbHOCTh U
MEPIEHIUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH, YTOJI MEXIY
MPSIMBIMHU, YTOJI MEXIY NPAMOM M IIJIOCKOCTBIO, YToJl MEXIY
IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh IMIPH pEIICHUH 3ajad
n3ydeHHble (aKThl U TEOPEMbI IUTAHUMETPHUH; YMEHHE OLICHUBATh
pa3Mepsl 0OOBEKTOB B OKPYXKAIOIIeM MHUpE; yYMEHHE OIepHpOBaTh
MOHSTHAMU: MHOTOTPAHHUK, cedeHue MHOTI'OTPaHHUKA,
MPaBWJIBHBI MHOTOTPAaHHUK, MpH3Ma, NuUpaMuaa, ¢urypa wu
MOBEPXHOCTH BpallleHHs, IUJIMHID, KOHYC, ap, cepa, pa3BepTKa
MTOBEPXHOCTH, CEUYEHUS KOHyCa W LMIMHIpPA, HapayiebHbIE OCH
WJIM OCHOBAHHIO, CEUYEHHE Iapa, TNIOCKOCTh, Kacaromasics chepsl,
LWIMHIpPA, KOHYyCa; YMEHHE CTPOUTh CEUEHHE MHOIOTpaHHMKA,
n300paXkaTh MHOTOTPAHHUKH, PUTYPHI M TIOBEPXHOCTH BpPAIICHUS,
WX CEYEHHS, B TOM YHUCIIE C TOMOINBIO AJIEKTPOHHBIX CPENCTB;
YMEHHE NPUMEHATH CBOWCTBA TIE€OMETpUYECKHX  Quryp,
CaMOCTOSITETTFHO  (POPMYJIMPOBATh  OMPENENICHUS H3y4aeMbIX
¢uryp, BBIABUraTb THUIOTE3Bl O CBOMCTBAX W NpPU3HAKaX
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reoOMeTprUYecKuX (Uryp, oOOCHOBBIBATH WM OIPOBEPraTh WX;
YMEHHE TPOBOOUTH KiacCUPHUKanKio (GUTyp IO pa3IuIHbIM
NpU3HAKAM,  BBHIOJMHATH  HEOOXOJWMBIC  JIOTIOJHUTEIHHBIC
MOCTPOCHUS;

- yMeHHe CBOOOJHO ONEepPHPOBAThH MOHITUSMHU: TJIOMIAIb
¢urypsl, 00bEM (PHUTYpHI, BETUYHMHA YTJIA, PACCTOSHHE OT TOYKH
710 TJIOCKOCTH, PACCTOSIHAE MEXIY MPSIMBIMHU, PACCTOSHUE MEXKITY
IUIOCKOCTSIMH,  IUIOmans  cepsl, IUIOmMAnb  ITOBEPXHOCTH
OUpaMHUIBl, TPHU3MBI, KOHyca, IWIMHApa, O0O0BEM  KyOa,
OpSMOYTOJIEHOTO — TapajuleNienunena, NUpaMHIbl, I[IPHU3MBI,
IWJIMHApPA, KOHYCa, IIapa; yMEeHHEe HaXOJUTh OTHOIICHHE 00BEMOB
MoJOOHBIX GUTYP;

- yMeHHe CBOOOJIHO ONEpPHPOBATH  ITOHATHAMHU:
JBIKEHUE, TapauIeIbHBII EPEeHOC, CHMMETPHS Ha INIOCKOCTH U
B MIPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue MoA00Hs, MOJ00HbIE
(uTypBl; YMEHHE paclo3HaBaTh paBHBIC U MOAOOHBIE (UTYPHI, B
TOM 4YHUCIIE B IMPUPOJIE, HUCKYCCTBE, aAPXUTEKType; YMEHHUE
UCTIONb30BaTh ~ TI'COMETPHYECKHE  OTHOWICHUS,  HAXOJHUTh
TeOMETPUYECKUE BETUYMHBI (JUTMHA, YTOIl, TIOMAAb, 00heM) TpH
PEIICHUH 3a/ia4y U3 APYTUX Y4YeOHBIX MPEAMETOB U M3 PEaIbHOM
KH3HUY,

- YMEHHE CBOOOIHO OIEpUPOBATh MOHSTHAMU:
NPsAMOYIOJIbHAsL CUCTEMA KOOPAUHAT, BEKTOP, KOOPAUHATEI TOUKH,
KOODJIMHATHI BEKTOpA, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpA
Ha 4YHCJO, pa3loKEHWE BeKTopa MO 0asucy, CKaIsIpHOE
NPOM3BEICHHE, BEKTOPHOE  IPOM3BEINCHUE, YoM  MEXIY
BCKTOpaMH; YMCHHE HCII0JIb30BaTh BeKTOpHBIﬁ )41 KOOp):[HHaTHBIP'I
MCTOA IJid PCHICHUA TCOMETPHYCCKHUX 3aJad M 3aJad JApPYyrux
y4eOHBIX MPEIMETOB; 3HAKOMCTBO C TOHATHSMHU: MaTpHuua 2X2 u
3x3, omnpemenuTeNh  MATPHUIBI, T'E€OMETPUYCCKUNA  CMBICI
OIIPE/ICITUTEIIS;

- YMCHHE MOJCIMPOBATL PC€AaJIbHbIC CUTyallUd Ha A3bIKC
MAaTE€MAaTHUKU; COCTABJIATH BbIPAXKCHHA, YPABHCHH A, HCPABCHCTBA U
X CHCTEMBI 10 YCIIOBHIO 3aJa4H, HCCIEHAOBATh MOCTPOCHHBIC
MOJIENTN c WCIIOJIb30BaHUEM ammapara anreOpel,
MHTEPIPETHPOBATH HOJTyYEeHHBIH pe3yJbTar; CTPOUTH
MaTeMaTHYECKUEe MOJIENTH C TIOMOIIBIO T€OMETPUYECKHUX MOHSATHI
U BCJIMWYHH, PpCUIATh CBA3aHHBIC C HHUMHU MNPAKTUYCCKUC 3adayiu;
COCTaBIISITh BEPOSITHOCTHYIO MOJENb M HHTEPIPETUPOBATH
HOHy‘IeHHBIﬁ PpE3YyIbTAT, pemaTtb IIPUKIIAAHBIC 3ada4yu
CpeAcTBaMH MaTeMaTH4ECKOTO aHAJIN3a, B TOM YHCJIE COLMAIbHO-
SKOHOMHYECKOTO U (PU3MUECKOTO XapaKTepa;

- yMEHHE BHIOMpATH MOAXOMAIIANA METOM JUISl PEIICHUS
3aJaud; TOHMMaHHE 3HAYUMOCTH MAaTeMaTHKU B H3yYCHHUH
MPUPOAHBIX U OOIIECTBEHHBIX IMPOIECCOB M SIBICHHUN; yMEHHUE
pacrio3HaBaThb IIPOSABICHUEC 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
YMEHHE MpPHUBOAUTH MpPUMEPHl MaTeMaTHYECKUX OTKPBITHI
pOCCHIICKON U MUPOBOM MareMaTU4eCKOW HayKH.
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HJ'IaHI/IpyeMble JIMYHOCTHBIC PE3YJIbTAThl B XO0AC€ p€ainu3aliiu IIPpOIrpaMMbI

JTUCHUILINHBI MartemaTtuka
Kopn
JINYHOCTHBIE PE3yJabTATHI JMIHOCTHBIX
pe3yabTaToB
peaju3anuu NporpaMMbl BOCIMTAHUS
peaju3anuu
(Oeckpunmopbt) nporpaMMabl
BOCIIMTAHUA
[TposiBastomniA ¥ IEMOHCTPUPYIOIIMKA YBaXEHUE K JIFOJIM TpyJa, OCO3HAIOIINHA 1IEHHOCTh
cooctBeHHOro Tpyna. Crpemsmuiics K (GOPMHUPOBAHHUIO B CETEBOW Cpelie JTUYHOCTHO U JIP 4
poeCCHOHAITBHOTO KOHCTPYKTUBHOTO «ITU(PPOBOTO Ciienay
3a00TAIIMKACS O 3aIUTE OKPYKAIOIIECH Cpe/ibl, COOCTBEHHOH M 4y»O0i 0€301MacHOCTH, B TOM JIP 10

qriciie HuhpoBoit

CrnernmanpHocTh 35.02.12 CagoBo-mapkoBoe U JaHAmAa(GTHOE CTPOUTEIHCTBO

JIMYHOCTHBIE pe3yJdbTaThbl

K J€JOBbIM Ka4YeCTBaM JINYHOCTH

peajin3aniuu NporpaMmMbl BOCIIUTAHUSA, OIIPEACICHHBIC OTPAC/IEBBIMHA TpGﬁOBaHI/IﬂMI/I

[IposBistomuii CO3HATEIbHOE OTHOLUIEHUE K HENTPEPHIBHOMY 00Pa30BaHMIO KaK yCIOBHUIO

YCHEIIHOHN MPOPECCHOHATBHON M OOIIECTBEHHOU e TEIIBHOCTH AP 14
I'oTOBHOCTB U CLIOCOOHOCTH MPOSIBIATH YHUBEPCAJIbHBIE YMEHUS U HABBIKH IPU BHIIOJIHEHUH JIP 18
CMEXHBIX BUJIOB MTPOPECCHOHATLHON JIATEIIEHOCTH C YUE€TOM CE30HHOCTH TpPYyAa

["'0TOBHOCTB M CITOCOOHOCTB HPOSIBJIATH HABBIKU MPEANPUHUMATENBCKON JeITeIbHOCTH. JIP 19

CneuunansHoctu 54.02.01 /{u3zaiin (o oTpacism)

JInuHOCTHBIE pe3yJIbTaThI

K J1€JIOBBIM Ka4e€CTBaM JINYHOCTH

peain3allu nNporpaMmmbl BOCIIMTAHUS, OIIPEACIICHHBIC OTPAaCJI€BbIMU TpeﬁoBaHHHMH

Bri6uparoiuii ontumManbHble crioco0bl pelieHus Npo(ecCuOHAIBHBIX 3a7]a4 Ha OCHOBE
YBa)KEHHsI K 3aKa34MKY, TOHUMAaHUs ero noTpedbHocrei

JIP 13

CrnermansHocti 38.02.01 DxoHOMUKA M Oyxrantepckuii yuet (1o orpacisim), 38.02.06

dunanchl

JIn4YHOCTHBIE pe3yJIbTAThI

peainzanuu nmporpaMmmbl BOCIIMTAHUSA, ONIPEACICHHBIC OTPACJI€EBLIMUA TpeﬁDBaHI/IﬂMI/I

K 1€JI0BBIM Ka4e€CTBaAM JIMYHOCTH

CoOromaronuii B cBoei mpodeccHoHaNbHOM AeATEIbHOCTH STHUECKUE MPUHIHIIBL: YECTHOCTH,
HE3aBHCUMOCTH, TNPOGECCHOHAIBHOIO CKENTHIM3Ma, MPOTHUBOJEHCTBUS KOPPYHLUH U
HKCTPEMHU3MY, O0JaNAIONIMKA CHCTEMHBIM MBIIIJICHUEM W YMEHHEM NpPUHUMATh pelleHHe B
YCJIOBHSIX pUCKA M HEONIPEAEICHHOCTH

JIP13

CooTBeTCTBYIOIIMH  OXUIAHUAM  paboTomareneil:  MPOEKTHO-MBICTAIMUN,  3PPEeKTUBHO
B3aUMOJICHCTBYIOIIMN C YJI€HAMHM KOMaHJbl M COTPYJHUYAIOIMNA C JPYTMMH JIFOJbMH,
OCO3HAHHO BBIMOJHSAIOMINN TpodeccuoHaIbHble TpeOOBaHUS, OTBETCTBEHHBIH, MyHKTYalbHBIH,
TUCHUIUIMHUPOBAHHBIM,  TPYIOJIOOMBBIA, KPUTHYECKH  MBICISALINM, HaleJIeHHBIM  Ha
JOCTHKEHHE MTOCTABJICHHBIX 11eJIel; JeMOHCTPUPYIOUINI MPO(heCcCHOHAIBHYIO XKU3HECTOMKOCTh

JIP14

OTKpBITHIHM K TEKYIIMM M MIEPCIEKTUBHBIM U3MEHEHHUSIM B MUpPE TpyJa U npodeccuit

JIP15
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