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XapaKkTepucTKa OCHOBHBIX BUJOB JCSITEILHOCTH 00YyUaIOIINXCS,
KOHTPOJIb U OLICHKA PE3YyJIbTaTOB YUYEOHON AUCHUILIAHBI



1. IosicHUTENLHASA 3aNMNCKA

1.1. O6sn1acTh npuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas nporpamma y4eOHOM TucHMILIMHBEI MaTremaTruka o01meo0pa3oBaTeIbHOTO UK
SIBJSIETCSL YacThIO MPOTPaMMBbI TOJTOTOBKH CHEIUANIKCTOB cpenaHero 3BeHa (manee IIICC3) B
cootBeTcTBUM ¢ PI'OC no cnenuansHocTsM CIIO, peann3yeMbiX B akaJeMuUu.

1.2. HopmaTuBHas 0a3a s pa3pa0doTku padoyeil NporpaMmai:
PaGouyas nporpamma pa3padoraHa Ha OCHOBe

o @denepallbHOTO TOCYJAPCTBEHHOIO  00pa30oBaTENIbHOTO CTaHAapTa CpPEAHETro
(mosHOrO) OOLIEr0 OOpa3oBaHMs, OOpa30BaHMs, YTBEPXKIEHHOIO IpHKa3oM MuUHHUCTEpPCTBa
obpasoBanus 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 ¢ yuyerom
npoduiis momydaemoro mpodeccuoHaIbHOTO 00pa30BaHNUS;

o [Ipukaza Munucrepcrsa npocseuienus: Poccuiickoit denepaunu ot 12.08.2022 r.
Ne 732, 3apeructp. MunucrepcrsoM toctuiuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHuu
W3MECHEHHH B (eJepalibHBI TOCYJAapCTBEHHBIA CTaHIApT CpeaHero oOmero odpa3oBaHUs,
YTBEPKIEHHOIO MprKa3zoM MuHucrepcTBa oOpasoBanus U Hayku Poccuiickoit denepanuu ot 17
Masg 2012 T Ne 413;

. [Ipukaza MunucrepctBa npocsemienuss P® ot 24 asrycra 2022 Ne 762,
3aperucTpupoBaHHOr0  MuHHCTEpcTBOM ocTHIMU P®D (21.09.2022 N 70167) «O06
yTBep)kaeHun [lopsnka opraHuzanMu U OCYLIECTBIECHHUS 0Opa30BaTEIbHOM JESTENBHOCTU IO
o0pa3oBaTeNbHbIM IIPOrpaMMaM CpeiHero npodeccuonanbHOro oopaszopanus';

. [Ipukaza MunuctepctBa npocsemenus P® ot 05 asrycra 2020 Ne885/390,
3aperucTpupoBaHHoro  MunucrtepctBoM roctuiuu PO (per.Ne59778 ot 11.09.2020) «O
MIPAKTUYECKOHN MOATOTOBKE 00YYaIOLINXCS.

. IIpukaza MunucrepctBa mnpocsemeHuss P® or 26 asrycra 2020 Ne438,
3apeructpupoBaHHoro MunucTepctBoM toctuiiuun P®  (per.Ne59784 ot 11.09.2020) «O06
yTBep)kaeHun [lopsnka opraHuzalMu U OCYLIECTBIECHHUS 00pa3oBaTEeNbHOM AESTENBHOCTH IO
OCHOBHBIM IIporpaMMaM Mpo(hecCUOHATBHOTO 00yUSHUS»;

. IIpukaza MunuctepcrBa npocsenieHust Poccuiickont @enepauun ot 27.12.2023
Ne 1028 "O BHeceHHM U3MEHEHUH B HEKOTOpbIE NMPUKa3bl MUHUCTEPCTBA 0OpAa30BaHMsI U HayKU
Poccutickoii ®enepanuu 1 Munucrepcrsa npocselenus Poccuiickon @enepannu, Kacaromuecs
denepambHBIX  TOCYJAapCTBEHHBIX  O0Opa3oBaTElIbHBIX  CTAHAAPTOB  OCHOBHOTO  OOIIEro
oOpa3oBaHus U cpeaHero odiero oopasoBanus” (3apeructpuposan 02.02.2024 Ne 77121);

o denepanbHbIX TOCYJApPCTBEHHBIX 00pa30oBaTeIbHBIX CTAHAAPTOB  CPEIHETO
po¢eCCHOHATBHOTO 00Pa30BaHMS MO CHEIMATBHOCTSIM:

v 38.02.01 «DxoHOMUKaA U OyXraiaTepckuil yuyer (1Mo OTpacisiM)», YTBEP)KICHHOTO
npuka3oM MunuctepcTBa oOpa3oBanusi 1 Hayku Poccuiickoit @enepauuu Ne 69 ot 05.02.2018
I., 3aperucTpupoBanHoro MunucrepcTBoM roctunuu (per. Ne 50137 ot 26.02.2018r.)

v 38.02.06 «®uHaHCBI», YTBEPXKIEHHOTO MpHKa3oM MuHUCTEpCTBA 00pa30BaHUs U
Hayku Poccuiickoit @eneparuu Ne 65 ot 05.02.2018 r., 3aperucTpupoBaHHOr0O MUHUCTEPCTBOM
rocturyu (per. No 50134 ot 26.02.2018r.)

v 35.02.12 CapoBo-napkoBoe M JaHAMIA(QTHOE CTPOUTENHCTBO, YTBEPKICHHOIO
nmpukazoM MuHucrepcTtBa npocseuieHuss Poccuiickoit @enepaunn Ne 309 or 05.05.2022 r.,
3apeructp. MunucrepctBoM octuruu (per. Ne 68818 ot 09.06.2022r.)



v 54.02.01 Huzaiin (o orpacisiM), YTBEPXKAEHHOIO IpUKa30M MHHHCTEpCTBA
npocsenieHuss Poccuiickoit @enepanun ot 05.05.2022 Ne 308., 3apeructp. MuHHCTEPCTBOM
toctunuu (per. 25.07.2022 Ne 69375)

v 31.02.01 JleueOHOe neno, YTBEPKIEHHOTO  TMpUKa3oM  MuUHHCTEpCTBA
npocseuienus Poccuiickoit @enepanuu Ne 256 ot 04.07.2022 r., 3apeructp. MuHHCTEPCTBOM
rocturyu (per. Ne 69542 ot 05.08.2022r.)

[TpumepHoii pabodeit mporpamMmbl 00111€00pa30BATENHHON AUCITUIUIMHBI «MaTeMaTHKay
U1 Ipo(ecCUOHANBbHBIX 00pa30oBaTeIbHbIX OpraHU3aluil yTBep KIeHHOH Ha 3acenanuu CoBera
10 OLIEHKE COZAEP)KaHUs U KauecTBa NMPUMEPHBIX pabodMX MporpamMm o011eo0pa3oBaTeIbHOIO U
COL[MAJIFHO- TYMAaHHUTApHOTO IUKJIOB CpEeAHEro mpodeccuoHanbHOro obpazoBanus lIpoTtokon
Nel4 ot «30» HOs10pst 2022

1.3. Hean yuyeOHOM IUCHUIIMHBL:
Coz{epmaHHe ImporpaMMmaI «MaremaTuka» HaIrpaBJICHO HA JOCTHIKCHUC CIICAYIOIINX
meJie:

- (dbopMHUpOBaHHE IIEHTPAIBHBIX MAaTEMATUUECKUX TMOHATUN (YUCIIO, BETUYMHA,
reoMeTpuueckas (Qurypa, TmepeMeHHas, BEPOATHOCTh, (YHKIHUA), O0OCCICUYNBAIONINX
MIPEEMCTBEHHOCTh | ITEPCIICKTUBHOCTh MaTEMATHIECKOTO 00pa30BaHMs 00YUYarOIIIXCS;

- MNOABCACHUC YYalIUXCsA Ha JOCTYIIHOM JJid HHX YPOBHC K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTHKU U OKPYXKAIOIIEr0 MHpa, TOHUMaHHE MAaTEMATHKH KaK 4acTHU OOIICH
KYJIBTYpPBI YEIIOBEUECTBA,

- PAa3sBUTUC HMHTCIUICKTYAJIbHBIX W TBOPYCCKUX CHOCO6HOCTGI>'I ydamuxcs,
M03HABATEIPHON aKTHBHOCTH, CCJICIOBATEILCKIX YMEHUH, KPUTHYHOCTH MBIIIJICHHS, HHTEpeca
K U3YUCHHIO MaTCMAaTUKH,

- dbopmupoBanre GyHKIUOHATHLHOM MaTEMaTUYECKOW TPaMOTHOCTH: YMEHHSI
pacrno3HaBaTh MaTeMaTUYECKUE ACTEKThl B PEAbHBIX JKU3HEHHBIX CUTYAlUSIX W MPU U3yUYECHUU
JIPYTUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (OpMYyITHPOBATH
HUX Ha A3BIKC MATCMATUKHW MW CO3JaBaTb MATECMATUUYCCKHE MOIACIHU, NPUMCHATH OCBOCHHEIN
MaTeMaTHYECKUI arnmapar JJISL peicHuA IMPAKTUKO-OPHUCHTUPOBAHHBIX 3aja4,
HHTCPHIPECTUPOBATE U OLICHUBATD IMOJIYUCHHBIC PE3YJIbTATHI .

OcHOBHbIE JTMHUM COJIEpKaHUsl Kypca MaTeMaTuku: «Hucna u BeIYUCIEHU», «Asredpay
(«Anrebpanyeckue BBIpRXKEHUS», «YpaBHEHUS M HEpaBeHCTBa»), «Hauama MaremMaTH4ecKOro
aHanuza», «l'eomerpusi» («['eomerpuueckue Qurypsl U ux cBoicTBa», «M3mepeHue
TEOMETPUUYECKUX BEIHUYUH»), «BepodaTHOCTh W craTtucTuka». J[aHHbIE ITHWHUU Pa3BUBAIOTCA
napajuieNbHO, KaXK/asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OHAKO HE HE3aBHCHMO OJIHA OT
IpyroM, a B TECHOM KOHTakTe M B3aumozeiicTBuu . Kpome 3Toro, ux oO0beAUHSIET JorHyeckas
COCTaBJISIONIAs, TPATUITMOHHO MPUCYIIAs MaTEMaTHKE U MMPOHU3BIBAIOIIAS BCE MAaTEMATHUCCKUC
Kypchl U cojepxatenbHble JuHuM . ChopmynupoBanHoe B DenepanbHOM roCy1apCTBEHHOM
00pa3oBaTebHOM CTaHJIAPTE CPEHETO 001Iero oOpa3oBaHus TpeOOBaHNUE «BIIAJICHUE METOIAMHU
JI0Ka3aTeNbCTB, aJITOPUTMAMU PEIICHUS 3a7a4; yMeHHE (GOpMYyIUPOBATh ONPEIEICHUS, AaKCHOMBI
U TEOPEMBI, IPUMEHSITh MX, IPOBOAUTH JI0OKA3aTEIbHBIE PACCYKIICHUS B XOJIe PEIICHUS 3a]1awW»
OTHOCHUTCSI KO BCEM Kypcam, a (OpMHUPOBAaHHE JIOTUYECKUX YMEHHU paclpeienseTcsl Mo BCEM
rojgam oOy4eHHs Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus .

2. O0mas xapakTepucTUKA y4eOHO! AU CIUIIIHHBI



Hucuumimaa Martematuka OTHOCHUTCS K TPEIMETHOM o0jacTh MaremMaTuka u
nH(pOpMaTHKA.

Peanuzanuss mporpamMmbl  00€CIeUMBAaET OBIAJCHUE KIFOUYEBBIMH KOMIIECTCHIIHSMH,
COCTABJISIIOLIIMMU  OCHOBY JUII CaMOpPAa3BUTHUSL U HEMPEPBHIBHOTO 0Opa3oBaHUs, 1EJIOCTHOCTh
OOMIEKYIETYPHOTO, TUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS TMYHOCTH O0YYArOIIMXCS .

B paboueit mnporpamme yuTeHbl uAeW W monokeHus «KoHmenmuu —pa3BUTHS
MareMaTtnueckoro oOpaszoBanus B Poccuiickoit deneparun». B cOOTBETCTBUM ¢ Ha3BaHHEM
KOHIICTIIIMKM, MaTeMaTH4YeCKoe 00pa3oBaHWE IOJKHO, B YAaCTHOCTH, IPEIOCTABIATh KaKIOMY
oOydJaroniemMycsi BO3MOXKHOCTh JOCTH)KCHHSI YPOBHS MAaTeMAaTHYECKUX 3HAHWM, HEOOXOIUMOTO
JUTSL TajbHEHIIeH yCIenHoi Xu3Hu B obmiecTBe. IMEHHO Ha pelIeHHe 3TOH 3aja4d HaleJIcHa
npuMepHasi pabouasi mporpamma 6a30BOro ypoBHS .

B »snoxy umdpoBoii Tpanchopmamuu Bcex cdep UEIOBEYECKOW JCSTENbHOCTH
HEBO3MOXXHO CTaTh OOPAa30BAaHHBIM COBPEMECHHBIM YEIOBEKOM 0e3 0a30BOM MaTeMaTH4eCKOU
MOATOTOBKHU . YK€ B IIKOJIE MATEMAaTHKA CITY>KUT OIMOPHBIM IPEIMETOM ISl U3YUEHUSI CMEKHBIX
JUCIUILINH, a B KU3HU TOCJIE IIKOJBI PeaIbHOW HEOOXOJIMMOCTBIO CTAHOBHTCS HEMPEPBHIBHOE
oOpa3oBaHue, 4TO TPeOyeT MOJHO- IIEHHOW 06a30B0i 00111e00pa30BaTeIbHOI MOATOTOBKH, B TOM
4yyclie M MaTeMaTuyeckoil . DTo o0O0yclIOBIEHO TeM, 4YTO B HAllM JHU pPacTéT YHUCIO
CIEIUAJIbHOCTEH, CBA3AHHBIX C HEMOCPEJICTBEHHBIM IMPUMEHEHHEM MaTeMaTuKu: U B cdepe
9KOHOMHKH, U B OM3HECE, U B TEXHOJOTUICCKUX OOJIACTAX, U JaKe B TYMaHUTAPHBIX cdepax .
Takum o00pa3om, Kpyr OOYyYarolmIMXCs, IJii KOTOPBIX MAaTeMaTHKa CTAaHOBUTCA 3HAUYUMBIM
MPEAMETOM, CYIIECTBEHHO PACIIUPSIETCS .

[TpakTHyeckasi HOJIE3HOCTh MATEMATUKH O0YCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SIBISIOTCS
(dbyHIaMeHTaNnbHblE CTPYKTYPhl HAIIEr0 MUpPA: MPOCTPAHCTBEHHbIE (POPMBI U KOJINYECTBEHHBIE
OTHOLUEHUS OT NPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIBITE, IO JOCTaTOYHO
CIIOKHBIX, HEOOXOIMMBIX I Pa3BUTUS HAyYHBIX U TEXHOJIOTHMYECKHUX UAeH . be3 KOHKpeTHBIX
MaTeMaTUYECKUX 3HAHMM 3aTPyAHEHO NMOHMMAaHUE IMPUHLMUIIOB YCTPOMCTBA M HUCIOJIb30BAHUSA
COBPEMEHHOM TEXHUKH, BOCIPHUATHE M MHTEpHpEeTanuss pa3HOOOpa3HONW COLMAIBHOM,
SKOHOMHUYECKOH, MOTUTHYEeCKOW MH(popManuu, ManodhHEeKTHBHA TOBCEAHEBHAS MPAKTUYECKAs
nesATeabHOCTh . KakmoMy 4enmoBeKy B CBOEW KWU3HHM TMPUXOJUTCS BBINOIHATH JOCTaTOYHO
CJIOKHBIE PAc4Y€Thl M COCTABISATH HECJIOXKHBIE aJTOPUTMBI, HAXOAWUTh HYXHBbIE (OPMYJIBI U
MPUMEHATh MX, BIAJETh NPAKTUYECKUMH NpUEMAMU T'E€OMETPUUECKHX HM3MEPEHUH U TO-
CTPOCHHH, YUTaTh MHQPOpPMAIINIO, MPEACTABICHHYIO B BUAY TaOMUI], qUarpaMMm U TpaguKos,
KUTh B YCJIOBHUSX HEONPEAEIEHHOCTH M IOHUMATh BEPOSATHOCTHBIM XapakTep CiIy4yalHbIX
COOBITHIA .

OmHOBpEeMEHHO C pacHpeHreM cdep NPUMEHEHHS MAaTeMAaTHUKd B COBPEMEHHOM
oOmecTBe BCE 00siee BAXKHBIM CTAHOBHUTCSI MATEMATHIECKUN CTUITh MBIIIIJICHUS, TIPOSIBIISIONIUANACS
B ONpEACIIEHHBIX YMCTBEHHBIX HaBBIKaXx . B mpoliecce m3ydeHHs MaTeMaTHKH B apceHas
MpUEMOB U METOJIOB MBITIUICHHS YEJIOBEKAa €CTECTBEHHBIM 00- Pa30M BKIIFOYAIOTCS MHIYKIUS U
JenyKius, 00001IeHrne U KOHKPETU3allusl, aHAJIU3 M CHHTE3, KiIacCu(UKAIHsI U CUCTeMAaTH3allNs,
abctparupoBanue u aHanorus . OOBEKTHl MATEeMAaTUYECKUX YMO3aKIIOUEHHUH, MpaBuia HX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXaHU3M JIOTHYECKHUX MOCTPOEHUH, CIOCOOCTBYIOT BBIpAOOTKE
yMeHusl (HOpMyIHpOBaTh, OOOCHOBBIBATh M JIOKA3bIBaTh CYXKIEHHUS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MBINUICHHE. Bemymias poiap NPUHAUICKAT MaTeMaTuke B (HOPMUPOBAHUHU
AITOPUTMHUYECKON KOMIOHEHTHI MBIIIUICHUSI ¥ BOCTIMTAHUHM YMEHHU JEeWCTBOBATH MO 33J[aHHBIM
aIropuTMaM, COBEPIIIEHCTBOBATh M3BECTHBIC U KOHCTPYHUPOBATh HOBBIE . B mpoliecce permeHus



3aJjady — OCHOBHOW y4yeOHOW JeATEeNbHOCTH Ha YpOKaX MaTeMaTHKH — pPa3BUBAIOTCA
TBOPYECKAs U NIPUKIIAAHAS CTOPOHBI MBIIICHHUS .

OOyuenue maTemaTuke Ja€T BO3MOXKHOCTh pa3BUBaTh Yy ydalluxcsd TOYHYIO,
panMoHanbHy0 ¥ UH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJee MOIXOASIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpaUuecKue CpencTBa JUIS BBIPAKEHUS CYXKICHHUH M HArISIHOTO UX
[IPEACTABICHUA .

Heo6xouMbpIM KOMIIOHEHTOM OOILeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
of11ee 3HAKOMCTBO € METOJaMH IO3HaHMS ACHCTBUTEIBHOCTH, MPEACTaBICHUE O MpeAMeTe U
METOZ€ MaTeMaTHKH, €ro OTJIMYMS OT METOJOB €CTECTBEHHBIX U TyMaHUTApPHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHUS MAaTEeMaTHKH JJIsl pelleHUs] HaAy4YHbIX M MPHUKIAAHBIX 3a7ad. Takum
o0pa3om, MaTeMaTu4eckoe 00pa3oBaHNe BHOCUT CBOW BKJIAJA B (hOpMUpOBaHKE OOIIEH KyJIbTyphI
YEJIOBEKA .

M3yuenne MaTeMaTHKH CIIOCOOCTBYET ACTETHYECKOMY BOCHUTAHHUIO YEJIOBEKa,
IIOHMMAaHHUIO KpPacoTbl M  M3ALIECTBA MATEMATHYECKUX  PACCY)KIEHUH, BOCIPUSATHUIO
reoMeTpHUECKUX (POpM, YCBOECHHUIO U/I€U CUMMETPUH .

3. MecTo y4eOHOl JUCHUIJIMHBI B Y4eOHOM ILJIaHe

B yueOnbix mmanax [MIICC3 aucuumianHa BXOZUT B COCTaB 00I11€00pa30BaTEIbHOTO
nukia. opMupyercs B COCTaBe OOMUX TUCITUTUINH.

O0bem yuyeOHOM AMCUMILIMHBI B y4eOHOM IJIaHe M BH/IbI Y4eOHOI padoThl

Buj yueOHoi1 padoThl Obnem vacos/
3a4YeTHBIX €/

MaxkcumajibHasi ydeOHasi HArpy3Ka (Bcero) 230/6,39

O0s3aTesIbHAsi Ay IUTOPHAs Y4eOHasi Harpy3Ka (Bcero) 212

TOM YHCJIE:

TEOPETUYECKHUE 3aHATHS 134

MPAKTUYECKHUE 3aHSITUS 78

KoncyabTanuu K 3K3aMeHy 6

IIpomexyTouynas arrecTanus B gopMe IK3aMeH BO 2 cemMecTpe 4

CaMOCTOAITeIbHAsl padoTa K IK3aMeHy 8




4. Pe3yabTaThbl 0CBOCHHS Y4€0HOM JUCHUIINHBI

OcBoeHme cojiepaHusl yueOHOU TUCIUTUIMHEI 00€CTICUnBaeT JOCTHKEHUE CTYICHTAMH
CIICAYIOLINX Pe3yAbmamos:.

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMBl yueOHOTO mpenmMera «MaremaTuka»
XapaKTepU3yIOTCs:

I'padsxcoanckoe socnumanue:

- c(hOpMHPOBAHHOCTHIO TPAXAAHCKOW TO3UIMH OOydYarolerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 YIEHA POCCHICKOTO OOIIecTBa, MPECTABICHUEM O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHMPOBAHUSL PA3IUYHBIX CTPYKTYp, SBJICHHA, MpPOIENyp TIPakJaHCKOro OOIIecTBa
(BBIOOpBI, ONPOCHI M Tp.), YMEHHEM B3aMMOJACHCTBOBATh C COLUAIBHBIMU WHCTUTYTAMH B
COOTBETCTBHUH € UX (YHKIMSIMHU M Ha3HAYCHUEM .

Ilampuomuueckoe socnumanue:

- chOPMHUPOBAHHOCTBIO POCCUNUCKON TpPaXJAHCKOM UIACHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HACTOSIIIEMY pPOCCHIICKOM MaTeMaTHUKH, LIEHHOCTHBIM OTHOIICHHEM K
JOCTUKEHHUSIM POCCHMCKUX MAaTeMaTUKOB U POCCHICKOM MaTeMaTH4eCKOW MIKONbI, K
MCIOJIb30BAHUIO STUX JOCTHKEHHUH B IPYTHX HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHUKH .

Lyxo8HO-HpascmeenHo20 8OCHUMAHUSL:

- OCO3HAaHHWEM JIyXOBHBIX IEHHOCTEH POCCHHCKOTO Hapojaa; CHOPMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM MTPUMEHEHHEM
TOCTIKEHUH HAYKH M JACATEIBHOCTBIO YUYEHOTO; OCOZHAaHUEM JIMYHOTO BKJIJA B 1O- CTPOCHUE
YCTOMYMBOTO OYAYIIEro .

Dcmemuyeckoe socnumanue:

- OCTETHMYECKHM OTHOILIEHHEM K MHUpY, BKJIIOYas OSCTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peIHIeHUH, pacCcyXJIeHUH; BOCHPUUMYHMBOCTBIO K
MaTeMaTHYeCKUM acleKTaM pa3IMyHbIX BUJIOB HCKYCCTBA .

QDuzuueckoe gocnumanue:

- c()OPMHPOBAHHOCTHIO YMEHHSI NPUMEHITh MaTeMaTHYeCKHe 3HAHUS B HHTEpecax
3I0pPOBOTO M 0€301aCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO
(3mopoBoOe MUTaHUE,

- cOaaHCHPOBAaHHBIN PEXUM 3aHATUH U OTJIbIXA, PETYJIspHas GU3NUECKas aKTUBHOCTD);
(U3MYECKOTO  COBEPUICHCTBOBAHMSA,  NPU  3AHATUAX  CIIOPTUBHO-03/1I0POBUTEIBHOMN
JESITeTbHOCTBIO .

Tpyoosoe 6ocnumanue:

- TOTOBHOCTBIO K TPY/ly, OCO3HAaHUEM LIEHHOCTH TPYAOIIO0US; HHTEPECOM K Pa3ITUIHBIM
cdepam mpohecCHOHAEHON JAEATEIBHOCTH, CBI3aHHBIM C MAaTEMATUKON U €€ MPHUIIOKESHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HaHHBIM BBIOOp Oyaymiel mnpodeccun U peaTu30BbIBATH
COOCTBEHHBIC KM3HEHHBIC IIJIAHBI; TOTOBHOCTBIO W CHOCOOHOCTBIO K MAaTeMaTHYeCKOMY
00pa30BaHUIO M caMOOOPa30BAHUIO HA MPOTSIXKEHUM BCEH >KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YUYaCTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTHUYeCKOM HaIPaBICHHOCTH .

IKonoeuueckoe socnumaHue:

- chOpMUPOBAHHOCTHIO  JKOJOTMYECKOH  KYyJbTYpbl, TOHUMAHHEM  BIMSHUSA
COLIMAJIbHO-9KOHOMHUYECKUX MPOIECCOB Ha COCTOSIHME MPUPOJHONM M COLMAIBHOM Cpesbl,
OCO3HAHHMEM TII00ATBFHOTO XapaKTepa dKOJOTHYECKUX Mpo0IeM; OpHeHTaInel Ha TIPUMEHEHNE
MaTeMaTHYeCKUX 3HAHWH /IS PeIeHHs 3a7a4d B 00JIaCTH OKpPY’KaIOIe Cpebl, TUIAHUPOBAHHUS
MOCTYTIKOB ¥ OI[EHKH WX BO3MOJKHBIX ITOCIIEJCTBUH ISl OKPYKAFOIIEH CPEIIBI .

Llennocmu nayunozo nosHanus:



- c(hopMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKu U OOIIECTBEHHON MPAaKTUKH, TOHUMaHHEM MaTeMaTHYeCKOW HayKu Kak cepsl
YeJI0BEYECKON JIeATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH IS PAa3BUTHS [IUBHIN3ALINM;
OBJIAJICHUEM SI3bIKOM MAaT€MaTUKH M MaTeMaTH4eCKOW KYJIbTYpOW KakK CPEJCTBOM ITO3HAHUS
MHpPa; TOTOBHOCTHIO OCYIIECTBISITH MPOSKTHYIO M HCCIEAOBATEIbCKYIO JCSITEIbHOCTD
WHIUBUAYATHHO U B TPYIIIIE .

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpenmMeTHble  pe3yJbTaThl ~ OCBOCHHMS  IPOrpaMMbl  y4eOHOTro  IMpeaMeTa
«MaTeMaTHKa»  XapaKTepU3YIOTCS  OBJIQJICHUEM  YHUBEPCAIbHBIMH  I1O3HABATEIbHBIMHU
NCUCTBUSIMH, YHUBEPCAIbHBIMM KOMMYHHKATUBHBIMHU  JICHCTBUSMH, YHHBEpPCAIbHBIMU
PEryISATUBHBIMH JICHCTBUSMHU.

VYHMBepcallbHblE TI03HABaTeNIbHbIE AEUCTBUS, oOecneunBaroT GopMupoBaHuE 0a30BBIX
KOTHUTHBHBIX ITPOLECCOB 00ydaromuxcs (0OCBOGHHE METO/I0B IO3HAHUS OKPY’KaIOIIEro MHUpa;
IIPUMEHEHHE JIOTMYECKHX, UCCIIEI0BATENIbCKUX ONepalyii, yMeHui padboraTth ¢ nHpopManuen) .

basosvie nocuueckue oeticmeusi:

- BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MaTeMAaTHYECKHUX
OOBEKTOB, MOHATHHA, OTHOLIEHUH MEXIy HOHATHSA- MH; (OPMYIMPOBATH OIpPEACIICHUs
NOHATUH; YCTaHABIMBATb CYIIECTBEHHbI MNpU3HAK KiIacCcU(UKalLMM, OCHOBAaHUS JJIs
0000111eHUS U CPABHEHUS], KPUTEPUH ITPOBOIMMOIO aHAIN3a;

- BOCTIPUHHMATH, (bopmynHpoBaTh u npeoOpa3oBHIBATH CYXJICHUSI:
YTBEpAUTENIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIE, YACTHBIE U OOLIHE; YCIOBHBIE,

- BBISIBJIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U IPOTUBOPEUMS
B (hakTax, JAHHBIX, HAONIOJCHUSX M YTBEPXKACHUSAX; MpeiaraTb KpUTEPUH JUIsl BBIABICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

- JenaTh BBIBOJIBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUEHNH, YMO3aKJIIOUeHUH IO aHAJIOTUH;

- MIPOBOJIUTH CAaMOCTOSITENIBHO J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEpIKIECHHI
(mpsiMBle ¥ OT TIPOTHUBHOTO), BBICTPAaWBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPH U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBObI;

- BbIOMpaTh cHoco0 pemieHuss ydeOHOHM 3amaun (CpaBHHUBAaTh HeE- CKOJIBKO
BapUaHTOB  pEIIeHUs, BBHIOMpATh HaWOoOJee TMOAXOMIMUNA C YYETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

basosvie uccnedoeamenvckue oelicmeus:

- UCIOJb30BaTh BOINPOCHl KaK HCCIEAOBATEIbCKUN MHCTPYMEHT IO3HAHMUS,
(dhopMynHupoBaTh BOIPOCHI, (PUKCUPYIOLIIE MPOTUBOPEUNE, IPOOIeMy, YCTAaHABINBATH HCKOMOE
U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

- MIPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIeI0OBaHUE 110
YCTaHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHUS, MPOIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

- CaMOCTOSITENIbHO (hOpMyIUpOBaTh 000OLIEHUS W BBIBOABI 110 pe3yJbTaTam
MPOBEJEHHOTO HAONIONEHUsI, WCCIEIOBAHUS, OIICHWBAaTh JOCTOBEPHOCTh MOJTYYCHHBIX
pe3yIBTAaTOB, BBIBOJIOB U 000OIICHMIA;

- MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLECCa, a TakXKe Bbl- JBHUraTh
MIPEJITIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX .

Paboma c ungopmayueti:

- BBISIBJIATh J€ULUTH MH(POPMALUHU, ITAHHBIX, HEOOXOIMUMBIX U1 OTBETa Ha



BOIPOC U [ peIICHU 3a/1auH;

- BbIOMpPAaTh MH(MOPMALMIO U3 HCTOYHUKOB PA3JIMUYHBIX THUIIOB, aHAJIW3UPOBATh,
CHCTEMAaTU3HpPOBAaTh W HHTEPIPETUPOBATh HMH(OPMAIMIO PA3IUYHBIX BHUIOB H  (QOpM
IIPEJCTABICHMUS;

- CTPYKTYpPHUpOBaTh HH(POPMALUIO, HPEACTaBIATh €€ B pa3iMyHbIX (Qopmax,
WLUTIOCTPUPOBATH rPauuecKu;

- OLIEHUBATh HAJEKHOCTh MHPOPMALIUU IO CAMOCTOSITENBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM .

YHuUBepcalbHble KOMMYHHUKATUBHBIC JI€HCTBHA, 00ecneunBaioT Cc(HOPMUPOBAHHOCTD
COIIMAJIBHBIX HABBIKOB 00YYaIOIINXCS.

Obwenue:

- BOCIIPUHMMATh U (hOPMYJIUPOBATh CYXJIEHHUS B COOTBETCTBHUHU C YCIOBHSIMU U
HEeNSAMU  OOILEHUs; SICHO, TOYHO, I'PAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHHS B YCTHBIX WU
IIUCbMEHHBIX TEKCTaX, JaBaTh IIOSICHEHUS 10 XOJYy pEUIeHUs 3a7ayd, KOMMEHTHUPOBATb
MIOJIyYCHHBIH pe3yJIbTar;

- B X0Jie OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl,
npoONeMbl, pemaeMoil 3a1aud, BBICKA3bIBATh WJCH, HAICICHHBIE Ha TIOMCK PpEIICHUS;
COIIOCTAaBJIATh CBOM CYXKICHHUS C CY)XKICHUSIMU APYTUX YYAaCTHHUKOB JAMAIOra, oOHapy>KUBaTbh
pasnuyre M CXOJCTBO MO3MLMH; B KOPPEeKTHOH (opme (opMynupoBaTh pazHOINIACUS, CBOU
BO3PAKECHMUS;

- IPEJCTaBIATh PE3yJbTaThl PEIEHUs 3a/lauyd, SKCIEPUMEHTa, HCCIIEeJOBAHUS,
IIPOEKTa; CaMOCTOATEJIBHO BbIOMpPATh (POpMAT BBICTYIUIEHUS C Y4ETOM 3a7ay Mpe3eHTaluu U
0cOoOEHHOCTEH ayiu- TOpUH .

Compyonuuecmeo:

- MOHUMAaTh W HCIOJIb30BaTh MMPEUMYyLIECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
pa®oOTBl MpH pelmeHuH Y4eOHBIX 3ajad; NpPUHUMATh IeJIb COBMECTHOM JesTeIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOU paboOThI, paclpeaeaTh BUAbI paboT, JOroBapUBaThC,
00CyX/1aTh MPOLIECC U PE3yNbTAT pabOThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

- y4acTBOBaTh B TPYMIOBBIX (opMmax paboTsl (00CyXkaeHHs, OOMEH MHEHH,
«MO3TOBBIE€ IITYPMBD» U HHBIE); BBIIOJIHATH CBOIO 4acTh pabOThl U KOOPJMHHUPOBATH CBOU
JIeUCTBUS C JIPYT'MMHU WIEHaMHM KOMaHbl; OIIEHHMBAaTh KauyeCTBO CBOEr0 BKJIaga B OOLIMii
MPOJYKT 10 KPUTEPUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

VYHuBepcaibHble PeryJIATUBHbBIE IEHCTBUS, 00ecreunBaloT (POPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH .

Camoopeanuzayus.:

- COCTABIIATh IUIAH, AITOPUTM pEIIEeHUs 3ajayd, BBIOMpATh CIIOCOO pEIIeHUs ¢
y4€TOM HUMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BapUaHThI PEILIEHUH C y4ETOM HOBOM MH(pOpMAIIH .

Camoxkoumpons:

- BJIaJIeTh HABBIKAMH MO3HABATEIbHON pedIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JEHCTBUIM U MBICIUTENbHBIX MPOILIECCOB, UX PE3YNILTATOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yiIbTaTa pelleHrs MaTeMaTUYecKoH 3a1a4u;

- IIPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIIEHUH 3a7auH,
BHOCHUTbH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

- OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSAM, OOBSICHITH NMPUYUHBI
JOCTHKEHUS] WM HEJOCTH)KEHHUS Pe3yJIbTaTOB JEATENbHOCTH, HAXOIUTh OIIMOKY, HaBaTh



OLICHKY MTPUOOPETEHHOMY OIIBITY.

npeomMemHmuix:.
Maremaruka (BKJIIOYasi paszziesibl «AnreOpa M Hayajga MaTeMaTHUYECKOTO aHaln3ay,

«['eomerpusi», «BeposTHOCTh U cTaTUCTHKa») (0a30BBI ypOBEHb) - TpeOOBaHHSI K
IIPEIMETHBIM Pe3yIbTaTaM OCBOEHHUS 0a30BOr0 Kypca MaTeMaTUKH JOJKHBI OTPaKaTh:

- BJIQJICHHE METOAAMU [J0Ka3aTelbCTB, AJITOPUTMAaMHU pELIEHUs 3ajady; yMEHHE
(dopMynaMpoBaTh  ONpEAENCHUs, AaKCUOMBl U TEOPEMbI, MPHUMEHATh UX, HPOBOJIUTH
JI0Ka3aTelbHbIE PACCYKICHUS B XO/1€ PELICHUs 3a/1ay;

- YMCHHE OIepUpOBaTh MOHATHSIMHU: CTENEHb 4YHCIa, JorapudMm 4YHCIa; YMEHHE
BBITIOJIHATh BBIUMCIICEHUE 3HAUYEHUH M TpeoOpa3oBaHMs BBIPAKCHHHA CO CTENEHSAMH U
norapudmamu, Tpeodpa3oBaHUs JPOOHO-PANMOHAIBHBIX BEIPAXKCHUIA;

- YMEHHME  ONEpUpOBaTh  IOHATUSMHU:  pPALUOHAJIbHBIE, HPpPaLUOHAIIBHBIE,
NOoKa3aTeIbHble, CTENEHHbIE, JOrapupMHUECKUE, TPUTOHOMETPHUUECKUE YPABHEHUS U
HEpPaBEHCTBA, X CUCTEMBI;

- YMEHHE ONepHpOBaTh MOHATHAMM: (DYHKIMS, HETIpepbIBHAs (GYHKLHMSA, IPOU3BOJHAS,
nepBooOpasHasi, ONpeAEICHHbIM MHTErpai; yMeHUEe HaXOIUTh IPOU3BOJHBIE 3JIEMEHTapHBIX
(GYHKIMH, UCTIONB3YS CIPAaBOYHBIE MAaTEPUANIBI; MCCIEIOBATh B MPOCTEHINNX CITydasx (pyHKIUH
Ha MOHOTOHHOCTh, HAaXOAWTh HAWOONbIINE M HAMMEHBIIME 3HAYCHUS (QYHKUUH; CTPOUTH
rpad¥Ku MHOTOYJIEHOB C MCIOJIb30BAHHUEM allllapaTa MaTeMAaTUYECKOTO aHalIMu3a; MPUMEHSThH
IIPOM3BOJIHYIO IPH PEIIEHUWU 33Jad Ha JBMXKEHHUE; pellaTb NPAaKTUKO-OPHUEHTHPOBAHHbIE
3aJjaud Ha HauOOJbIIME W HAUMEHbILIME 3HAUEHHs, Ha HaxXOXJEHHE IIyTH, CKOPOCTH H
YCKOPEHHS;

- YMEHHME ONepupoBaThb MOHATHAMU: palMOHalbHas (QYHKLUA, IIOKa3aTelbHas
¢byHKUMA, cTeneHHas QyHKUus, Jorapupmuueckas GyHKIUSA, TPUTOHOMETpUYecKue QyHKINH,
oOpaTHble (PyHKIMM; YMEHHE CTPOUTh IpaMKN U3YYEHHBIX (DYHKIMHA, HCIOIB30BATh IpaduKu
P U3YYEHHU MPOIECCOB M 3aBUCHUMOCTEHM, NpU peUIeHHHM 3aJad M3 JPYruxX Y4eOHbIX
MpeIMETOB U 3aJady M3 peajbHOW >KU3HHU; BbIpAXKaTh (OpPMYJaMU 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU;

- YMEHHE pelllaTh TEKCTOBbBIE 337jaul Pa3HbIX TUIIOB (B TOM YHCJIE HA MIPOLIEHTHI, JOJIU U
YacTH, Ha JIBKEHHE, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 3a/1a4uu

u3 o0NacTH yOpaBieHUs JIMYHBIMM M CeMEWHbIMH (UHAHCAMH); COCTaBIAThH
BBIPQ)KEHUS, YPAaBHEHMs, HEPaBEHCTBA M HUX CHCTEMBbl 110 YCIIOBHMIO 3aJjaud, HCCIEJ0BaTh
MOJIyYEHHOE pelleHHEe U OLEHUBATh MPaBION0J00HOCTh PE3yIbTaTOB;

- YMEHHE OIEepUpOBaTh MOHITUSIMU: CpeAHee apupMeTHdecKoe, MeauaHa,
HaumOoJblllee M HaWMEHbIIee 3HAYEHUs, pa3Max, JAHUCIEpPCHs, CTaHAAPTHOE OTKJIOHEHUE
YHCIIOBOr0 Habopa; yMEHUE U3BIIEKaTh, HHTEPIPETUPOBATH HHPOPMAIUIO, PEACTABIEHHYIO B
Tabinnax, Ha auarpammax, rpaukax, OTpakalollyl0 CBOWCTBAa pealbHBIX IMPOLECCOB H
SABJICHUI; MPEACTAaBIATh HMH(OPMAIMIO C MOMOINBIO TabJaWIl W JAMarpamMM; HCCIIEIO0BaTh
CTaTUCTMYECKHE JIaHHBIE, B TOM 4YHCIE€ C MpPUMEHEHHEeM TIpadUUecKuX METOJI0B U
AJIEKTPOHHBIX CPE/CTB;

- yMEHHME OIIepUpOBaTH MOHATHUAMHU: CIy4YalHBIM ONBIT M CilIy4ailHOE COOBITHE,
BEPOATHOCTh CIIy4aHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTh C HCIOJIb30BAaHUEM
rpadUyecKuXx METOJOB; MPUMEHITh (GOPMYJbI CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH,
KOMOMHATOpHbIE (PAKThl M (POPMYJIBI IPU PELICHUH 3a/1a4; OLEHUBATh BEPOSITHOCTH PEAIbHBIX
COOBITUH; 3HAKOMCTBO CO CIIy4alHbIMH BEJIMYMHAMM, YMEHHE NPUBOIUTH MPUMEPHI
MIPOSIBJIEHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;



- yMEHHME ONECpUPOBATH TMOHATUSAMHU: TOYKA, IpsiMas, IUIOCKOCTb, IPOCTPAaHCTBO,
JIBYTPaHHBIA Yroj, CKPEIIMBAIOIIUECS MPSMBIC, NapauIeIbHOCTh M MNEPIECHIUKYISIPHOCTD
IPSIMBIX M IUIOCKOCTEH, yTrOJI MEXAY HPSMBIMH, YTOJI MEXAY HNPSMOW M INIOCKOCTBIO, YIOJ
MEXJy IIOCKOCTSIMH, PacCTOSHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHUE MEXIY NPSMBIMH,
paccTosiHuE MEXAY IIOCKOCTSMHU; YMEHUE HCIIOJIb30BaTh IIPU PELICHUM 3a1a4 W3Y4YEHHBIE
(bakThl U TEOpEMBI TNIAHUMETPHUH; YMEHHUE OLICHUBAThH pa3Mepbl 0ObEKTOB OKPYKAIOIIETO MUPA;

- yYMEHHE ONEpHpPOBATH MOHATUSMHU: MHOTOIPAaHHHK, CEYCHHE MHOTOTpaHHHKa, KyO,
napajiesienunes, npu3Ma, nupamuja, Gurypa u MoBEepXHOCTb BpAIIEHUS, HUIMHIpP, KOHYC,
uiap, cepa, ceuenus GUrypsl BpalleHus, INIOCKOCTh, Kacarowasics chepsl, UIMHAPA, KOHYca,
IUIOINA/b TOBEPXHOCTH MUPAMUIBbI, MPU3MBI, KOHycCa, LMIMHIpPA, IUIOWAAb chepsl, 00bEM
Ky0a, NpsAMOYTOJILHOTO Napajielienunesa, MUpaMuabl, OIPU3Mbl, LWIMHApA, KOHYyca, LIapa;
yMeHHEe U300pakaTb MHOTOTPAHHUKU U IOBEPXHOCTH BpAIEHUs, UX CEYEHUS OT PYKH, C
IIOMOUIbIO YEPTEIKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; 3HAKOMCTBO C CUMMETPUIMHU
B [IPOCTPAHCTBE; 3HAKOMCTBO C NPAaBUIbHBIMU MHOTOTPAaHHUKAMU;

- YMEHHE ONEPHUPOBATH MOHITUSMH: JIBUKECHUE B MIPOCTPAHCTBE, MOAO0OHBIE (DUTYPHI B
MIPOCTPAHCTBE; HCIIOJIb30BaTh OTHOIIEHUE IUIOIMIAACH MOBEPXHOCTEH M OOBEMOB MOTOOHBIX
¢buryp npu perieHuu 3aaad;

- yYMEHHE BBIYUCIATH I'€OMETPUUYECKHE BEIMYMHBI (AJIMHA, YroJl, IJIOUIaab, 00BEM,
IUIOIIA/b TIOBEPXHOCTH), UCHOJB3YsI H3yUYE€HHbIE (POPMYIIBI U METOABI;

- YMEHHE OIEPUPOBATh NOHATUAMMU: NIPAMOYIOJIbHAS CUCTEMA KOOPAUHAT, KOOPIUHATHI
TOYKH, BEKTOp, KOOPJAMHATHI BEKTOPA, CKAJSIPHOE IIPOM3BEICHUE, YO MEXIYy BEKTOpaMHU,
CyMMa BEKTOpPOB, IIPOM3BEJICHHE BEKTOpPAa HAa 4YHUCJIO; HAXOAUTH C IIOMOINBIO H3YYEHHBIX
(bopMyI KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSHHE MEXKY ABYMS TOUKAMU;

- yMEeHHME BBIOMpPATh MOAXONALIMN M3YyUYEHHBIM METOJ Ul pelIeHUus 3ajayd,
pacrno3HaBaThb MaTeMmMaTHueckue (akTbl M MaTeMaTHMYeCKWe MOJENU B TPUPOJIHBIX U
OOIIIECTBEHHBIX SBJIEHHUSX, B MCKYCCTBE; YMEHHE NPUBOJUTH HPUMEPHl MaTeMaTHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBON MaT€MaTUYECKOU HAyKH.

MaremaTuka (BKiItouas pasziensl «AnreOpa M Hadyajga MaTeMaTHYECKOTO aHAIN3ay,
«[eomerpusi», «BeposiTHOCTh M cTaTUCTUKa») (YIIyOJeHHBI YpOBeHb) - TpeOOBaHUS K
MIPEIMETHBIM pe3yJbTaTaM OCBOECHMS YIIIyOJIEHHOTO Kypca MAaT€MaTUKH JIOJKHBI BKIIIOYATh
TpeOOBaHUs K pPe3ysIbTaTaM OCBOEHHsI 0a30BOr0 Kypca U JOIOIHUTENBHO OTPaXKaTh!

- YMEHHME ONEpUpOBATh IMOHATUSMHU: OIPEICICHUE, aKCHOMa, TEOpEMa, CIEIACTBHUE,
CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKH; YMEHUE (HOPMYIUPOBAThH
o0paTHOE W MPOTHBOIOJIOXKHOE YTBEP)KIACHUE, NPUBOAUTH NPUMEPbl M KOHTPIPHUMEPHI,
HCIOJIb30BAaTh METOJI MaTEMATHYECKOM WHIYKIUH; MPOBOJUTH JOKAa3aTEJIbHBIE PACCyKICHUS
IIPY pELICHNN 33/]a4, OLIEHUBATh JIOTHYECKYIO TPaBUIIBHOCTh PACCYKICHMI;

- YMEHHUE ONEpUPOBATH IMOHATHAMH: MHOYKECTBO, IOAMHOXECTBO, ONEpALMU  HaJ
MHOXECTBAMHU; YMEHHUE HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar i ONMCAHUS
peaJIbHBIX MPOIIECCOB U SIBJICHUI M NMpHU PEIICHUHU 3a/ay, B TOM YHUCIE W3 JPYrHX y4eOHBIX
MIPEAMETOB;

- yMEHHUE OIlepUpoBaTh MOHATUAMHU: rpad, cCBSI3HBIA rpad, nepeBo, HMUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaThb M OMHCHIBATh I'padbl Pa3IUYHBIMH CIIOCOOAMH; HCIIOJIb30BaTh
rpadsl IpU pELIeHNH 3a/1aY;

- yMeHHe CBOOOJHO ONEepHpOBaTh2 MOHATHAMHU: COUETaHHE, TMEPECTaHOBKA, YHCIIO
COYETaHUH, YMCIIO MEepecTaHoBOK; OMHOM HblOTOHA; yMeHHE MPHUMEHATh KOMOWHATOPHBIE
(bakThl ¥ paccykKIeHUs JUIs PEeLIeHus 3ajay;

- YMCHHE ONEPUPOBATh MOHATUSAMH: HATYypaIbHOE YUCIIO, LEI0E YUCIO, OCTATOK II0



MOJIYJIIO, PAallMOHAIILHOE YHUCIIO, UPpAllMOHAIBHOE YMCII0, MHOXKECTBA HATypajibHBIX, LIEIBIX,
palMOHANBHBIX, JEHCTBUTEIBHBIX YACE; YMEHUE UCIIONb30BATh NMpU3Haku aenumoctd, HOJl u
HOK, anroputm EBxiinja mpu pemieHuu 3ajiad; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU
CUCTEMaMU CUHCIICHUS;

- YMEHHE CBOOOJHO ONEPHPOBATH MOHITUSIMH: CTETICHb C IIEIBIM TOKa3aTelieM, KOPCHb
HATypaJIbHON CTEIEHHU, CTEIICHb C PAllMOHAILHBIM MTOKa3aTeIeM, CTENEHb C JIEHCTBUTEIBHBIM
(BelmecTBEHHBIM) TOKa3aTeNieM, Jorapudm drcia, CHHYC, KOCHHYC W TaHT€HC IIPOU3BOJIBHOTO
4HCIIa;

- yMEHHE ONEepUpOBaTh MOHATUSMHU: TOXKIECTBO, TOXAECTBEHHOE MpeoOpa3zoBaHUeE,
ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YPaBHEHHMH M HEPAaBEHCTB, PAaBHOCHILHOCTH ypaBHEHUH,
HEPABEHCTB M CHCTEM, palloHaJbHble, HUpPpAlMOHAJbHbIC, IOKAa3aTelbHbIE, CTEIEHHBIE,
Jorapu@MuUecKue, TPUTOHOMETPUUECKHE YpPaBHEHMs, HEPAaBEHCTBA M CHUCTEMbI; YMEHHE
pemaTth ypaBHEHHS, HEPABEHCTBA M CHUCTEMBI C IMOMOIIBIO Pa3IMYHBIX MPHEMOB; peIIaTh
YpaBHCHHSI, HCPABEHCTBA U CUCTEMBI C MapaMeTPOM;IIPUMEHSATh yPaBHECHUS, HEPABCHCTBA, UX
CUCTEMBI JUIsl PEIICHUS MaTEeMAaTHYSCKHX 3a/ad W 3a/lad W3 Pa3IMIHbIX o0JacTell HAyKd H
peaNbHOM KU3HH;

- yMeHue cBOOOJHO ONEepHpOBaTh MOHATUSAMU: TpapuK GyHKIUHU, oOpaTHas GyHKIUS,
KOMIO3UIUS (PyHKIMA, TuHEHas QyHKUuUs, KBaapaTH4Has (YHKIMS, CTeeHHas (QyHKUUS C
LebIM TIOKa3aTesieM, TPUTOHOMETpUYecKHue (YHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKUE
GbyHKIUY, TOKa3aTelbHas U Jorapumudeckas QyHKIMH;, YMEHUE CTPOUTh rpaduku GyHKIUH,
BBITIONHATE MpeoOpa3oBaHus rpa@ukoB (QYHKIHA; YMEHHE HCIOIB30BaTh Tpaduku (yHKITUI
JUIST W3Y4YEHHUS TIPOIIECCOB W 3aBHCHUMOCTCH MPU PEHICHUH 3a7ad W3 JIPYTUX YYeOHBIX
MPEIMETOB M W3 PEaIbHOU JKU3HU; BBIpaXaTh (OpMyIamMu 3aBUCIMOCTH MEKY BETUYHHAMU;
YMEHHE CBOOOIHO OINEPUPOBAThH MOHSATHUSAMHU: YETHOCTH (YHKIUH, MEPHOAMYHOCTD (DYHKIUH,
OTPaHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTb (YHKIIMH, SKCTpeMyM (YHKUWHU, HauOojbllee U
HauMeHbIllee 3HaueHHe (YHKIMM Ha TPOMEKYTKE; yMEHHE TMPOBOJIUTH HCCIEIOBaHHE
(GYHKIIMU; YMEHHME HCIIONIb30BaTh CBOMCTBA M Tpaduku (QPYHKIMNA IS pelIeHHs] YpaBHEHHH,
HEPaBEHCTB W 3aJau C MapaMeTpamu; h300pa)kaTh Ha KOOPAMHATHOM IMIOCKOCTH MHOXKECTBA
pelleHni ypaBHEHUH, HEPABEHCTB M UX CHCTEM;

- YMEHHE CBOOOJIHO OIEPUPOBATH MOHATHAMHU: MOCIEAOBATEIHBHOCTD, apuPMeTHIECKAS
mporpeccusi, TEeOMETpHUYEeCKash Tporpeccusi, OeCKOHeYHO yObIBaromasi TreoMeTpudecKas
MIPOTPECCHsl; YMEHHE 3a/1aBaTh IMOCJICIOBATEILHOCTH, B TOM YHCJIEC C IIOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- yMEHHE ONepUpOBaTH MOHATUSMHU: HETPEPHIBHOCTh (YHKIIUHU, aCUMITOTHI Tpaduka
GyHKIMY, TiepBas U BTOpasi MPOU3BOAHAS (PYHKIIMH, TEOMETPUUECKUNA U (PUINYECKUI CMBICT
MIPOU3BOIHOM, TEPBOOOpaA3HasA, OMpEACNEeHHBI WHTErpalx, yMEHHE HaXOJWTh AaCHUMIITOTHI
rpaduka QyHKIHHM;, YMEHHE BBIYHCISATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO U
KOMITO3UITMN (DYHKIMIA, HAXOJIUTh YpPaBHEHHE KacaTeJbHOW K rpaduky (yHKIUH; YMEHUE
WCIIOJIb30BaTh IPOU3BOJHYIO JUISI WCCICAOBAHUS (DYHKIMHA, JUI HAXOXJICHUS HAMITYUIIEero
pelIeHrs B MPHUKJIAJHBIX, B TOM YHCJIE COMHATBLHO-DKOHOMHYSCKHX | (U3MUSCKUX 3aJ1avax,
JUTSL OTIPEJICTICHUSI CKOPOCTH M YCKOPEHUS; HAXOIUTh IUIOMAAH W 00BEeMBI (UTYP C IIOMOIIBIO
WHTErpana;  3HAKOMCTBO C  MaTeMaTH4YeCKUM  MOJCIMpPOBAHUEM  Ha  TpUMeEpe
nuddepeHIaTbHBIX YPaBHEHHI;

- yMEHHE OMEePUPOBATh MOHATUIMHU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE KOMITJIEKCHBIE
qyclia, MOIYJIb M apryMEHT KOMIUIEKCHOTO 4YHucia, (opma 3amucu KOMIUICKCHBIX YHCEN
(reomeTpuyueckasi, TpPUTOHOMETpUYEecKas W  anreOpanyeckas); yMeThb  IPOU3BOIUTH
apudmernyeckue OEHCTBUS C KOMIUIEKCHBIMH YHCIIaMH; 3HAKOMCTBO C HCIIOJb30BAaHUEM



KOMITJIEKCHBIX YHCEIT;
- yMeHHe CBOOOJHO ONEpPHPOBATh MOHATHAMH: CpeAHee apu(pMeTHdyecKoe, MeAnaHa,
HanOoJblllee ¥ HAaWMEHbIEe 3HAUCHMS, pPa3Max, JUCIEPCHs, CTAHJAPTHOE OTKIOHEHHUE IS
OITMCAHUS YUCIIOBBIX JAHHBIX; YMEHHE HCCIIE0BATh CTATUCTUYECKUE JTAHHBIE, B TOM YHUCIE C
NpUMEHEHHEM TpaUUYeCcKUX METONOB M DJIEKTPOHHBIX CPEICTB; I'pa@UuUecKd HCCIEI0BaTh
COBMECTHBIE HAOJIOJICHHS C TIOMOIIBIO TarpaMM pPacCeHBAaHUS U IMHEHHOM perpeccuy;

- YMEHHE HaXOJHUTb BEPOATHOCTU COOBITHI C MCIOJIb30BAaHHEM IrPpah)UIECKUX METOIOB;
MPUMEHSITH JUIS pelIeHUs 3a71ad (GopMyIIbl CIOXKEHUS U YMHOXKCHUS BEPOSTHOCTEH, popMyiTy
MOJHOM BeposTHOCTH, Gopmyny beprymnm, komOuHaTtopHuble GakTel U (GOpMyIIbI, OLEHUBATH
BEPOSITHOCTH PEATBHBIX COOBITHIA;

- yYMEHHE OIEpUpoBaTh MOHATHAMHU: CJIydailHas BEJIMYHMHA, pacIpe/eseHHe
BEPOSITHOCTEH, MAaTeMaTH4eCKOe OXHMJaHWE, [JHUCIEpCHs W CTaHAapTHOE OTKIOHECHHUE
CllydyailHOM  BeJWYMHBI, (DYHKIMM  paclpeneieHuss W IUIOTHOCTH  PaBHOMEPHOTO,
MOKa3aTeIbHOTO U HOPMAJIBHOTO PacIpeIelieH!; YMEHHE HCIIOIb30BaTh CBOMCTBA N3YYEHHBIX
pacripenenieHuil Ui pelIeHusl 3a/ad; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METOAbI BI)I6OpOLIHI>IX I/ICCJIGI[OBaHI/If/'I; YMCHHUC MNPUBOAWUTL IMPUMCPBI IPOABICHHA 3aKOHA
OOJIBIINX YHCEI B TPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- yMeHHE CBOOOJHO ONEPHPOBaTh IOHATHSAMHU: TOYKA, TMpsAMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, Jy4Y, IUIOCKUH YroJl, IBYTPaHHBIA YToOJI, TPEXTPaHHBI yrod,
NepeCceKaroIInecs, Mapajule/IbHble W CKPEIIMBAMOLIMECS MpsMbIe, M[apalIeNbHOCTh |
NEPIEHIUKYIISIPHOCTD MIPSAMBIX U IUIOCKOCTEH, YIOJ MEXKIY MPSIMBIMH, YIOJl MEXIY IPSIMOU H
IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH;, YMEHHE WCIOIb30BaTh MPH pPEHICHUH 3a7ad
n3ydeHHbIe (aKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OIICHHWBATh pa3Mepbl OOBEKTOB B
OKpYJKalolllEM  MUPE; YMEHHE OIIEpUpPOBATh IOHATUAMH: MHOIOIPaHHUK, CEYCHUE
MHOTOTpaHHMKA, MPaBUIbHBIH MHOTOTPaHHMK, NMpU3Ma, NUpaMuia, Gurypa v MOBEPXHOCTb
BpallleHHs, LMIMHJIpP, KOHYyC, map, cdepa, pa3BepTka IOBEPXHOCTH, CEUCHHMsI KOHyca M
LWINHApA, TapajjielbHble OCH WM OCHOBaHMIO, CEYEHHE MIapa, IIOCKOCTb, Kacarolasics
ceppl, LWIMHJIpPA, KOHyCa, YMEHHE CTPOMTh CEYEHHE MHOTOTPaHHUKA, H300pakaTh
MHOTOI'PaHHUKH, (GUTYpBl U TMOBEPXHOCTH BpAILEHUS, UX CEUCHMs, B TOM YHCJE C MOMOIIbIO
ANEKTPOHHBIX  CPEJICTB; YMEHHE TMPUMEHSITh CBOICTBA TeOMETpUuYecKux  uryp,
CaMOCTOSITENIbHO (HOPMYJIUPOBATh ONpPEAENCHUS M3ydaeMbIX (UIYyp, BBIIBUTaTh T'MIIOTE3bI O
CBOMCTBaX M MpPHU3HAKAX T'€OMETPUUYECKUX (UTYyp, OOOCHOBBIBATH WM ONPOBEPraTh UX;
yMEHHE NPOBOAUTH Kiaccupukanuio GUryp MO pa3Iu4yHbIM IpHU3HAKaM, BBINOJIHSATH
HE00XO0/IMMBIE TONOJIHUTENIbHBIE TOCTPOCHHUS;

- yMEHHEe CBOOOJHO ONEpPHpPOBATH MOHATUAMHU: IJIOUIA]b (GUIYpBl, 00BEM (GUTYDHI,
BEIMYMHA YIJIA, PACCTOSHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSIHUE MEXIYy TNPSMBIMH,
paccTosiHHE MeXJy IUIOCKOCTSMH, IUIOIAAb CQepsl, IJIONIAab MOBEPXHOCTH MHPaAMMIBI,
MPU3MBI, KOHyCa, LUINHApPA, 00BEM KyOa, MpsAMOYroibHOrO MHapasuleienurea, MupamMuibl,
MIPU3MBI, HWIMH]IpA, KOHYCAa, Il1apa; YyMEHHUE HaXOJAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX GUTYD;

-  YMCHHC CBO60}1HO ONEprupoOBaTh MOHATUAMH: ABHUKCHUC, napannenLHHﬁ IIEPEHOC,
CUMMETpHS Ha IJIOCKOCTU U B MPOCTPAHCTBE, TOBOPOT, IIpeodpazoBaHre mo100us, o J00HbIe
¢burypsl; yMeHue pacro3HaBaTh paBHblE U 1OJ00HBIE (UTYphl, B TOM YHCIE€ B NPHUPOJE,
UCKYCCTBE, apXHUTEKType; YMEHHE HCIOIb30BaTh T'€OMETPUYECKHE OTHOLICHHS, HAXOAUTh
TeOMETPHUECKUE BEJIMYMHBI (JUIMHA, Yroj, MJIOLaab, 00beM) IpU PELICHUH 3aJad U3 JPYrHx
yueOHBIX MPEJAMETOB U U3 PEAIbHOM KHU3HH;

- yMeHHE CBOOOJHO OMEpPUPOBATh MOHATHAMM: MPSIMOYIOJIbHAS CHCTEMa KOOpAWHAT,
BEKTOP, KOOPJIMHATHI TOYKH, KOOPIMHATH BEKTOPA, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa



Ha 4YHCIO, pa3joKeHUEe BeKTopa Mo Oa3ucy, CKaJspHOE MPOU3BEACHHE, BEKTOPHOE
MIPOU3BEICHUE, YTOJl MEXy BEKTOpPaMHU; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM
METO/JI JJIs PellIeHUsI TeOMETPUYECKUX 3a/1a4 U 3a7a4 APYTUX Y4eOHBIX MIPEIMETOB; 3HAKOMCTBO
C MNOHATUAMM: Matpuma 2xXx2 u 3x3, ompeneiauTeab MaTpPUIbl, TE€OMETPUUYECKUM CMBICHT
OIIpeACIUTENS;

- YMEHHE MOJICJIUPOBATh pPEAJbHbIC CUTYyallMd Ha S3bIKE MATEMATUKH; COCTABIISITH
BBIPDOKCHUS, YPAaBHEHUs, HEPABEHCTBA M MX CHCTEMBI MO YCJIOBHUIO 3aJa4M, HCCIEAOBAaTh
MTOCTPOCHHBIE MOJISJIH C UCIIOJIb30BAHUEM armapara anreOpbl, HHTePIPETUPOBATH MOTYICHHBIH
pe3yNbTaT; CTPOUTh MAaTEMaTHYECKHE MOJIEIM C MOMOUIbI0 T€OMETPUYECKHX MOHATHI U
BEJIMYMH, pEIlaTh CBSI3aHHbIE C HUMM NPAKTUYECKUE 3aJlauM; COCTaBJISATh BEPOSTHOCTHYIO
MOJI€TIb W HHTEPIPETHUPOBATH IMOJYUCHHBIM pe3ysibTaT, peuarb MNpUKIAIHbIE 3a1adyu
CpeICTBAaMH MAaTEMaTHYEeCKOr0 aHaliu3a, B TOM YHCIE COLMAJIbHO-3KOHOMHYECKOTO H
(hU3HYECKOTO XapaKTepa;

- yMEHHE BBIOMpATh TOAXOMSAIIMI METON [UIsl pEIIeHUs 3aJauyd; OHUMaHHUE
3HAYMMOCTH MAaTEMaTUKU B M3YYCHHH MPUPOJHBIX U OOIIECTBEHHBIX IMPOIIECCOB U SIBJICHUI;
YMEHUE DPACIO3HABaTh MPOSBICHHE 3aKOHOB MAaTEMAaTHKHA B HCKYCCTBE, YMEHHE IPUBOIUTH
MpUMEPbl MaTEMaTHYECKUX OTKPBITHI POCCUNCKON M MUPOBOM MaTeMaTHUYECKON HAYKH.

OK 01. Breibupats cnocoObl pemieHus 3aaady NpodhecCHOHANBHOW NeATeIbHOCTH
MPUMEHHUTEIHLHO K Pa3IMUHbIM KOHTEKCTaM.
OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAIN3a U UHTEPIPETAIIUN

uHpopManuyu ¥ WHPOPMAIMOHHBIE TEXHOJIOTUH JUIS BBIMOJHEHUS 3a/a4 IpoQecCHOHATHHON
JESTEIbHOCTH.

OK 03. [InanupoBaTh W peaJn30BbIBaTH COOCTBEHHOE NPO(ECCHOHATBHOE U
JUYHOCTHOE pa3BUTHE, MPEIIPUHUMATEIBCKYIO NESITEIHLHOCTh B MPOGECCHOHATBHON cdepe,
MCIOJIb30BaTh 3HaHUS N0 (GPUHAHCOBOW IPaMOTHOCTH B Pa3IMYHbBIX )KU3HEHHBIX CUTYaIUsX.

OK 04. O dexkTrBHO B3aMMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaHIE.

OK 05. OcywecTBiaATh  yCTHYHO M INHCBMEHHYK)  KOMMYHHKAallMIO  Ha
roCyJJapCcTBEHHOM si3blke Poccuiickoit @enepaiiun ¢ y4eToM OCOOCHHOCTEH COLMAIbHOTO M
KyJIbTYPHOT'O KOHTEKCTA.

OK 06. [IposiBNATE Tpa)kAAHCKO-MATPUOTUYECKYIO IO3ULHI0, JEMOHCTPHPOBATH
OCO3HAaHHOE IIOBEICHUE HAa OCHOBE TPAJUIMOHHBIX OOILIEUEIOBEUYECKUX LIEHHOCTEH, B TOM
Ylyclie C YYeTOM TapMOHHU3ALMK MEXHAIMOHAIbHBIX M MEXPEIUTHO3HBIX OTHOILIEHUH,
MPUMEHSTh CTaHAAPThl aHTUKOPPYNIIMOHHOTO MTOBEACHHUS.



5. TemaTH4yecKHUii IUVIaH U cojiepKaHue Y4eOHoi JucuumiInabl MaTtemaTuka.

HaumenoBanme pasgenoB | CogepikaHue y4eOHOro MaTepuasa, JadopaTopHblie padoThl U MPAKTHYECKHe 3aHATHS, caMocToATebHAaA | O0bem yacoB/ | YpoBeHb
U TeM pa0oTta o0yuyaromuxcst 3a4. efl. OCBOCHHA
1 2 3 4
Pa3nen 1 IloBTOpenne Kypca MaTeMAaTHKH OCHOBHOM IIKOJIBI
Tema 1.1 lean u 3anaun | Coaep:kaHue y4e0HOr0 MaTepuaJia
MAaTEMATHKH IPH OCBOEHUH | [lenp 1 331a9u MaTeMaTHKH MTPH OCBOCHHUN CHETIHAaTHbHOCTH.
coenuaabHocTH. YUncna m | bazoBble 3HaHUS M yMEHHsSI IO MaTeMaTHKe B MPo(ecCHOHaIbHOM U TIOBCETHEBHOM NESITEIBHOCTH. 4 12
BbIYHCJICHHUS JleficTBUSI Ha/l HOJOXKUTENBHBIMU U OTPULATEIbHBIMU YUCIaMH, C OOBIKHOBEHHBIMHU H AECATHYHBIMHU IPOOSMHU. '
JeiicTBus co cTeneHs MU, GOPMYJIbl COKPAILIEHHOTO YMHOKEHHS
Conep:xaHue y4eOHOro MaTepuaJia
Tema 1.2 IIpoueHTHbBIE [IpocTeie MPOLIEHTHI, pa3HbIe CIOCOOBI BhIYUCIICHUS. JIMHEHHBIC, KBaJpaTHBIC, APOOHO-TUHECHHBIC YpaBHEHUS U 4 12
BBIYHCJICHUA. YpaBHeHml HEPABCHCTBA '
W HepaBeHCTBA ITP. IIpocTble H ClIOKHBIC MPOLEHTHI. IIpolieHTHBIEC BBIYMCICHHUS B PO ECCHOHABHBIX 3a1a4ax. 4 2,3
IIP. Beruncnenue u npeodbpa3zoBanusi. YpaBHEHHS U HEPAaBEHCTBA. [ eoMeTpHst Ha IIIOCKOCTH. 4 1,2
Pa3nesn 2 [IpsiMble U NJIOCKOCTH B MpocTpaHcTBe. KoopauHaThl M BeKTOPHI B MPOCTPAHCTBE.
Tema 2.1 OcHOBHBIE Conep:xanue y4eOHOro MaTepuaJia
NMOHATHA B crepeoMerpuu. | IIpenmer crepeomerpun. OCHOBHBIE NOHATHA (TOYKa, MPAMAsi, MJIOCKOCTh, MPOCTPAaHCTBO). OCHOBHbBIE aKCHOMBI
Pacnonoxxenue npaAMBIX M | ctepeoMeTpur. llepecekaromuecs, napamielbHble M CpallMBarOIIMecs NpsiMble. YTOI MEXIy NPSMBIMH B 4 1,2
TJIOCKOCTEH. npoctpancTie. [lepneHIuKyIsIpHOCTh MPSIMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBI.
Conep:xxanue yueOHOro MaTepuaJa
Tema 2.2 [1apannensHocts | [lapamiensHbie npsiMble 1 miockocTs. Onpenenenue. [Ipusnak. CBoiicTBa.
NPSMBIX, NIPAMON U [Napannensable iockoctu. Omnpenenenue. [Ipuznak. CpoiicTa. 4 12
IVIOCKOCTH, IVIOCKOCTEH Tetpasap u ero osnementsl. Ilapamnenenumnexn u ero sieMeHTbl. CBOMCTBa NPOTHBOMNOJOXKHBIX TpaHeW U '
JuaroHaneil mapamienenunena. IlocTpoeHre OCHOBHBIX CEYEHHH.
Coaepxanne yueOHOr0 MaTepHaJIa
Tema 2.3 IIepnenaukynspuele mnpsmele. [lapamuienbHble  HpsiMble, NEPIEHIUKYJSpHbIE K  INIOCKOCTH. IIpu3Hax 4 12
IlepneHAUKYJISAPHOCTH NEPIEHANKYJISIPHOCTH MPSMOM U INIOCKOCTH '
NPSAMBIX, TPIMOH H IIP. BzauMHOE pacnojokeHHe NpPAMBIX B HpOCTpaHCTBe. IlapannensHOCTh MNPAMOW M IUIOCKOCTH.
IUIOCKOCTH, INIOCKOCTEMH [TapannenpHOCTE W MEPHNEHAMKYISIPHOCTD MIIOCKOCTENW. PacmosioskeHue MpsAMBIX U IUIOCKOCTEH B OKpYKaeMOM 4 2,3
Mupe (Ipupojie, ApXUTEKType, TEXHUKE) Penenne npakTHKO- OpUEHTHPOBAHHBIX 3aa4.
Tema 2.4 Iepnenauxyasip | Comep:kanue yueGHOro Mmatepuaa
H HaKkIoHHasA. Teopema o | [lepnennukymnsp 1 HakIoHHas1. Teopema o TpexX NEPHEHAMKYISIpax. YTOJI MEKAY NPSIMOH U TIIOCKOCTHIO. 4 12
)

Tpex nepneHIuKyJIsgpax

Vron MCIKAY IJIOCKOCTSMMU. HepHeHI{I/IKyHHpHLIC IUIOCKOCTH. PaccrosiHue B IIPOCTPAHCTBEC.
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Tema 2.5 Koopaunatsel u

Coaep:kaHue y4yeOHOro MaTepuaJa

JlexapToBBl KOOpAWHATHI B TMPOCTpaHCTBE. BekTopel B mpocTpancTBe. CiloXKeHHE W BBIYUTAHHE BEKTOPOB.

YMHOKEHHE BEKTOpOB. YMHOXKEHHE BeKTOopa Ha uucio. CkansgpHoe INpousBeneHue BeKTopoB. [Ipocreifmme 1,2
BEKTOPbI B IPOCTPAHCTBE
3aJ1auM B KOOpAMHATAX
IIP. PacnioniosxeHue OpsiMbIX U IJIOCKOCTEN B IPOCTpAaHCTBE. 1lepneHIuKyIIpHOCTh U MAPaUIEIbHOCTh IPSIMBIX U
IUTOCKOCTEH. JleKapToBbl KOOpPAMHATHI B HPOCTpaHCTBE. BekTopsl B mpoctpancTBe. Cl0KEHHE U BBIYUTAHHE 2,3
BEKTOPOB. YMHO)KEHHE BeKTopa Ha yncno. KoopanHaTel BeKTopa
Pasnes 3 OcHoBBI TpUroHoMeTpun. TpuroHomerpunieckue GyHKIuu
Tema 3.1 Coaeprxanue yuedOHOro MaTepuaJia
Tpuronomerpuyeckue Paguanbnas mepa yria. IIoBopoT Touku BOKpyT Hadana koopauHat. OnpenesneHie cuHyca, KOCHHyca, TAHTeHCa U
(yHKUMHM NPOU3BOIBLHOIO | KOTAaHTeHCA. 3HAKHU CHHYCa, KOCHHYCA, TAHI€HCA M KOTAHT€HCa IO YETBEPTIM. 3aBUCHUMOCTh MEXAY CHHYCOM, 1,2
yria, yncJja KOCHHYCOM OJHOT'O M TOT'O %€ yIJa.
Tema 3.2 OcHOBHBIE Coaep:xanue y4eOHOro MaTepuaJia
TPUTOHOMETPHUYECKHE Tpuronomerpuueckue ToxkaecTBa. [IpeoOpasoBaHHe MPOCTEHIINX TPUTOHOMETPUUECKUX BblpakeHMH. CuHYC, 19
TOXK/1ECTBA KOCHHYC, TAHI'€HC U KOTaHT'€HC YIJIOB O U -0 '
Tema 3.3 Copepxanue yueOHOr0 MaTepHaJIa
Tpuronomerpuyeckune Ob6nacte onpenescHUs] U MHOXKECTBO TPUTOHOMETpHUYECKHX (QyHKIMH. YeTHOCTh, HEUETHOCTD, MEPUOIUIHOCTD
(yHKUMHU UX cBoOMcTBa M | TpuroHoMmerpuueckux ¢ynkimid. CoiicTBa U rpaduku GyHKIHA Y=COS X, Y=Sin X , y=tg X, y=ctg x. Cxatue u 12
rpaguku. pacTshkeHue rpa)uKOB TPUTOHOMETPHUECKUX (PYHKIHHA. '
[IpeobpazoBanue rpadUKOB TPUTOHOMETPHUIECKUX (PYHKIIUH.
Tema 3.4 OOpatHble Conep:kaHue y4eOHOro MmaTepuasa
TPUTOHOMeTpHYeCcKue O6patHbie Tpuronomerpudeckue GpyHkun. Mx cBoiictBa u rpauKi. 12
GyHKkuun '
Copepxanne yueOHOr0 MaTepHaJIa
VpaBHeHue COSX=a. YpaBHeHHe Sin X=a. YpaBHeHue tg X=a, Ctg X=a. PenieHune TpUroHOMETPHUUYECKUX YPaBHEHHUI
Tema 3.5 OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE YPAaBHEHHS, CBOJSIIMECS K KBaJpPaTHBIM, peIlaeMble 19
Tpuronomerpuyeckue pa3JoXKEeHHEeM Ha MHOKUTENH, OJTHOPOJTHBIE. ’
ypaBHeHus U HepaBeHcTBa | [Ipocreiiine TpuroHoMeTpHuecKie HEPAaBEHCTBA
IP. IlpeoOpa3oBaHHWEe TPUTOHOMETPUYECKHX BEIpAKCHHUW. PelieHne TpPUTOHOMETPUYECKHX YypaBHEHHH U 23
HEPABEHCTB , B TOM YHUCJIC C MCIIOJIb30BAHUEM CBOWCTB (DYHKIIMH. '
Pa3nen 4 [IpousBoanasi u nepBoodpasHasi GyHKIUN
Tema 4.1 TlonsiTue Coaepxanne yueOHOr0 MaTepHaJIa _
HpoH3BOTHOL. POPMY.THI H NPHPAILEHHs APTyMEHT. [Mpupamenne pyHKkImu. 3anauu, TPUBOJALIE K MOHATHIO MPOH3BOJHOM. Omnpenenenue
M—— MPOM3BOJHON.  ANTOpUTM  OTbicKaHus  npousBojgHOW.  @Dopmynsl  auddepenmuposanus.  [IpaBuna 1,2
nddepeHnupoBanus g depeHunpoBaHusl.
IIP. pemieHre NPUMEPOB 10 TEME 2,3

Tema 4.2 IlousiTue o
HENPEepPLIBHOCTH QYHKIIHUM.

Coaep:xkanue yueOHOro MaTepuaJia

[onsite nempepbiBHOW (yHkumu. CpoiicTBa HempepblBHOW (yHKIMU. CBS3b MEXJIy HENPEPhIBHOCTHIO H
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MeTton HHTEPBAJIOB.

T depeHInpPYyeMOCThI0 QYHKIMH B TOUKE. AIITOPUTM PellIcHHE HEPaBEHCTB METOJIOM HHTEPBAJIOB.

IP. pelicHre NPUMEPOB I10 TEME 2,3
Tema 4.3 I'eomeTpuyeckuii Conepianne ylieﬁHOFO MarepHata > = =
1 pUIHUECKHi CMBICT I'eomeTpuyeckuii cMmbICHT NPOM3BOLHOMH (GYHKUIMHU- YrI0BOH KO3((UIHMEHT KacaTelbHOM K rpaduKy QyHKIUH B
R TOUKEe. YpaBHEHHUE KacaTelbHON K rpaguKy (GyHKIHMH. AITOPUTM COCTaBJICHUS KacaTelbHON K rpaguKy (yHKIUU 1,2
y=f(x)
Tema 4.4 MoHOTOHHOCTE Coaep:kaHue y4eOHOro MaTepHaJa _
dbymsenmii, Touxu Bospacranue u yObiBaHMe (DyHKIMH, COOTBETCTBHME BO3pacTaHUs M yObIBaHHMSA (DYHKIHMM 3HAKy MPOWU3BOIHOM.
JKCTpeMyMa 3anaun Ha MaKCUMyM M MHHUMYM. Anroput™ uccienoBaHus QYHKIMK U MOCTPOCHUS ee rpadyKa C MOMOIIBIO 1,2
MIPOU3BOIHOM
Tema 4.5 Uccaenosanue | Conep:xxaHue yueOHOro Marepuasa
(pyHkumii u mocrpoenune HccnempoBanre QyHKIMH Ha MOHOTOHHOCTb M TOCTPOCHUE TPauKOB 12
rpadukoB IIP. pelenye 3a1a4 o TeMe 2,3
Coaep:xanue y4eOHOro MaTepuaJia
Tema 4.6 HanGoabmee u | HaxoxaeHne HanOOMBIIETO W HAMMEHBIIETO 3HAUEeHUH (DYHKIINH, TOCTPOCHNE TPAPUKOB C UCTIOIH30BAHHEM 12
HaHMeHblIee 3HAYEeHHe anmnapaTa MaTeMaTHYecKOro aHaJln3a ’
byuxuumi IIP. Haumensiiee u Hanbomnbinee 3HadeHne GpyHKun. HaxoxkaeHrne onTHManbHOrO Pe3ysbTara ¢ OMOIIBI0 23
MIPOM3BOJHOM B MPAKTUYECKUX 3a7adax '
Tema 4.7 TlepBooBpasnas Conep:kaHue y4eOHOro MmaTepuasa _ _
dysscnmn, Tipasia O3HaKOMJIeHI/ICv C MOHATHEM HHTeTpana U nepBooOpazHoi 1is q)XHKHI/II/I y-f(i(). Pemenue 3ana4 Ha cBSI3b
ePBOOGPASHEIX. MEePBOOOPA3HOM U €€ MPOU3BOAHOMN, BRIYMCICHHUE IEPBOOOPA3HON IS JaHHOM (11}/HK]_[I/II/I. Tabnuma hopmyit ajs 1,2
HaXOKICHUS MepBooOpasHbIX . M3ydueHue npaBuiia BEIYUCICHNS IEPBOOOPA3HOI.
Tema 4.8 ILiomans Coaepxanne yueOHOr0 MaTepHaJia _
KpUBOJHHEIHOI 3anayn, MPUBOSAIINE K TIOHATHIO OMPEIEIEHHOT0 HHTEerpaia — o BLIMHCIICHHH TUIOIA/IM KPHUBOIHHEHHON
Tpanemun. Gopmya Tpaneuuu. [lonstue OMPE/IENEHHOr0 MHTErpasa. I'eomerpudecknii 1 GU3NIECKUI CMBICI ONIPEIEIEHHOTO 1,2
% uHterpana. @opmyna Hetorona- JleitOHmua.
HeroTona- Jleiionnna =
IIP. Pemenue 3a/1a4 Ha MPUMEHEHUE MHTETpaa JJisl BBIUMCIIEHHS (PU3MUECKUX BEJIMYMH M IUIOMAAeH 2,3
ITP. Pemenue 3amau no Pazueny 4 IlponsBojaHas u nepBooOpazHas GyHKIUH 2,3
Pasznen S. MHOrOrpaHHMKHM M TeJIa BpallleHUs!
Tema 5.1 Ilpusma, Copepxanne yueOHOr0 MaTepHaJIa
napajuienenunes, Kyo, [Ipusma ( HakiIOHHAs, IpsiMasi, MpaBUiIbHAS) U e€ ayieMeHThl. [lapamienenunen. CoiicTBa NPsSMOYTOILHOTO 19
NHPAMHAA U UX cedeHus | mapauenenunena. Ky06. nupamuna u e€ ssementsl. [IpaBuiibHas nupamMu/ia. '
Tema 5.2 IIpaBUiIbHBIE Coaep:xxkanue yueOHOro MaTepuaJia
MHOTOrPAHHUKH B sKM3HM | [Lmomans moBepxHOCTH MHOTOTpaHHUKOB. [IpocTeiinme koMOMHAII MHOTOTPaHHUKOB. BBIYrCIIEHIE 371EMEHTOB 12
MPOCTPaHCTBEHHBIX Quryp( pedpa, AnaroHanu, yrisl) IIpaBuibHbple MHOTOTPaHHUKH. '
Coaep:xanue yueOHOro MaTepuaJia
Tema 5.3 Iluaunaap, kounyc, | LHunmuaap, konyc, map, chepa. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOTO IIMJIHHIPA, IPSIMOTO KPYTrOBOTO KOHYCA.
1Iap U UX CeYeHns Nzobpakenue e BpaieHus Ha TiockocTH. [Ipecrapnenne 00 yceu€HHOM KoHyce. CedeHne KoHyca 1,2

(r[apannenLHoe OCHOBAHHUIO U IMMPOXOAAIICC UCPE3 BepH_H/IHy), CCUCHHUC NHJIMHApPA (napannenLHo n
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MEPIICHINKYJISIPHO OCH), cedeHune mapa. Pa3BepTka IMIMH/Ipa U KOHyCa

IIP. 3amanus mo Teme 2,3
Tema 5.4 O0béMbI U Copaeprxanue yuedOHOro MaTepuajia
IUIOIIAAY NOBEPXHOCTH Ted | O0BEM mpsiMoyrosipHOro napamienenunena. O0bpéM nupaMuabl, TPU3MBL, Ky0a, KOHYyCa, Iapa, TWIKHAPa 1,2
Coaep:xaHue y4eOHOro MaTepuaJia
Tema 5.5 Tlpumepnl P Y P =
CHMMETpHE B IIP. [ToHATHE O CHMMETPHH B TIPOCTPAHCTBE (MIEHTpaTbHAs, OceBas, 3epkaibHas ). OO00IIeHIE TPEACTABICHUHA O
MPaBUIBHBIX MHOTOTpaHHUKaX (Terpasap, ky0, okTasap, oAeKa’ap, MKOCadIp). 2,3
CIEeNHATIBHOCTH
[TpuMepsl CHMMETPHUH B CIICITUAIIEHOCTH
IIP. Perenue 3a1a4 1o npoiIcHHON TeMe 2,3
Pa3nen 6. Ctenenu u kopuu. CTeneHHas, NokazarejibHas U Jorapupmuyeckas GyHKIUA
Tema 6.1 Ctenennas Coaep:kaHue y4eOHOro MaTepuaJa
¢yHkuus, eé cBoiicTpa. . . y = Yx .
Tpeopazosanue [lonsiTre KOpHA N- OM CTETeHU U3 AEUCTBUTENHHOTO Yrcia. OyHKINH WX CBOMCTBA U TpadUKU.
. BOMCTBA KOPHs N- 0¥ crenenu. 11 BaHUE U HMOHAIILHBIX BEIPAKECHUI 1,2
BbIpAKEHHIi ¢ KOPHAMH CsoiicTBa KOp oif crerne peoOpa3oBaHue HUppaHoOHal paxe ,
N- oii cTeneHM.
Tema 6.2 CBoiicTBa Conep:xxanue y4eOHOro MaTepuaJia
CTelleHH ¢ [ToHsATHE CTENEHH C pallOHATIBHBIM MoKa3areneM. CrenenHble GYHKINHI, UX CBOHCTBA M rpaduKu 1,2
PAaLMOHATBbHBIMH U IIP. Peienue ypaBHeHUI
el CTBUTEIbLHBIMHI 2,3
noKa3aTejasiMu
Tema 6.3 Pemienue Coaep:xanue y4eOHOro MaTepuaJia
HPPANMOHAIBHBIX PaBHOCUITEHOCTE MppAIMOHANBHEIX ypaBHEHUH. MeTOIbI X peleHHs 12
YPABHEHHUil '
Coaep:xxanue yueOHOro MaTepuaJa
Tewma 6.4 TIoKasaTeaLHAS CreneHb ¢ MPOU3BOJIBHBIM JISHCTBUTEIHHBIM MOKa3aTeneM. Onpe/ereHue moka3aTenbHONH QYHKINN U e€
® HKI.II/IH ee CBOMCTRA CBO¥CcTBa. 3HAKOMCTBO C IPUMEHEHHEM ToKa3aTelbHON (QyHKIMY. Perienne nokasareabHbIX YpaBHEHUH C
y HOKaS’aTeJILHLIe ’ MPUMEHEHUEM TTOoKa3aTeNnbHON GYHKIWH. PeleHre nokazaTenbHbIX YPaBHEHUH METOIOM YpaBHUBAHUS 1,2
MoKa3aTeseld, METOIOM BBEICHUSI HOBOH IepeMeHHOH, (hyHKITMOHAIBHO- rpaduueckuM metonoM. Permenne
ypPaBHEHHUsI U HEPaBEeHCTBA
MTOKAa3aTeNbHBIX HEPABEHCTB.
IIP. PelieHne ypaBHEHUM 2,3
Copaepxxanue yueOHOr0 MaTepHuaJia
Tema 6.5 Jlorapu¢m uncia. P M > P
M Jlorapudwm uncna. CporictBa jgorapudmon. Onepanus JorapudpMUPOBAHIS 1,2
CpoiicTBa Jorapugmos.
IIP. Pemienne npumepoB 2,3
Tema 6.6 Copaepxanne yueOHOr0 MaTepHaJIa
Jlorapu (l)MI/I;leCKaSI Jlorapudmugeckas pynkius, e€ coiictpa. Ilonarus morapudmmuyaeckoro ypaBHeHus. Onepanus
b HKIHEH o CBOCTBA MOTeHIMPOBaHUS. TpH OCHOBHBIX METOA pPeIIeHUs JJorapu(pMUIecKuX ypaBHEHHUH: (PyHKIIMOHAIBHO- 1,2
y ’ ’ rpadMUeCcKui, METOJ1 TOTEeHIMPOBAHUsI, METO/ BBEACHHUS] HOBOM nepeMeHHoH. JlorapudmMuueckue HepaBeHCTBA
Jlorapupmuueckue >
IIP. Pemenne ypaBHEHUH
YPaBHEHHS , HEPABEHCTBA. 2,3
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Tema 6.7 Jlorapu¢gmbl B Copaeprxxanue yue0HOro MaTepuaJia
NPUpoJe U TEXHUKE IP. [Tpumenenue gorapudma. Jlorapudmudeckas cuupaib B npupoae. E€ MareMaTHueCKHue CBOWCTBA 4 1,2
Pa3znes 7 DjieMeHThI TeOPHH BEPOSITHOCTE M MATEMATHYECKO# CTATHCTHKM.
Tema 7.1 CoObITHeE, Conep:xaHue y4eOHOro MaTepuaJia
BEPOATHOCTH COOBITHSI. CoBMECTHBIC ¥ HECOBMECTHBIC COOBITHS. T€OpeMbl 0 BEPOSITHOCTH CYMMBI COOBITHIA. Y CIIOBHASI BEPOSITHOCTD. 4 19
CioxxeHue U yMHOKeHHe | 3aBHICHMEBIE W HE3aBUCHUMBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH NPOU3BEACHHS COOBITHI '
BePOSITHOCTEH IIP. Perienre npuMepoB 4 2,3
Coaep:xaHue y4eOHOro MaTepuaJia
Tema 7.2 BeposiTHOCTD B P Y P > " =
OTHOCHUTENIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTU. CTaTUCTHIECKOE ONPE/ICIICHUE BEPOSTHOCTH.
npodeccHoHAIbHBIX 2 1,2
Or1eHKa BEPOSTHOCTH COOBITHS
3ajgavax
IP. Perienne npuMepoB 4 2,3
Coaep:xaHue y4eOHOro MaTepuaJia
Tema 7.3 Iuckpernas P = Y P = v
. Bune! ciayyaiinbix BeauuuH. Omnpeienenre TMCKPeTHON cilydaifHOW BeTMYMHBL. 3aKOH pacTpeaeeHus
cayyaiiHasi BeJIHYHHA, Ny - - 4 12
JMCKPETHOH Cy4aifHO# BenmnunHbl. E€ 4HCIIOBBIC XapaKTEePUCTHKH.
3aKOH ee pacnpe/ie/eHusI.
IIP. Pemmenne mpumepoB 4 2,3
Coaep:xanue y4eOHOro MaTepuaJia
Tema 7.4 3anaun P Y P
MATeMATHIECKOi [lepBuuHas 00pabOTKa CTATHCTUYECKUX JaHHBIX. UMCIIOBBIE XapaKTEPUCTHKH (CpeHee apu(pMETHICCKOR, 4 19
CTATHCTHKE MeJMaH, pa3max, nucnepcusi). Pabora ¢ tabmunamu, rpadukamMu, TuarpaMMaMH., '
IIP. Pemmenne mpumepoB 2 2,3
IIP. Pemienne mpuMepoB 0 MPOMICHHON TeMe 2 2,3
IK3aMeH 4
KOHCYJbTAIIMH K K3aMeHY 6
CaMOCTOSITeJIbHAsI pab0Ta Mo MOAr0TOBKE K IK3aMeHY 8
230/6,39
Bcero

Paboueit mporpamMMoii MpeayCMOTPEHO BBIMOIHEHHE OT/ENBHBIX BUAOB pabOT, CBA3AHHBIX C Oyayiiell mpodecCHOHANBHON esTeNbHOCThIO, B (JopMe MpakTHUeCKOH
IOATOTOBKHU B 00bEMe 78 yacos
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6. MaTepuaJbHO-TEXHUYECKOE U YUeOHO-MeToInueckoe odecnevyenmne

6.1. TpeGoBaHusI K MHHUMAJLHOMY MAaTepHATbHO-TEXHHYECKOMY H Y4eOHO-
MeTOoAU4YeCKOMY o0ecriedeHHI0 YCJIOBHUIl peajin3auuu NpPorpaMMbl JUCHUTLIUHBI

OcBoenne mporpamMmbl y4eOHON AMCUMIUIMHBI «MaremaTuka» MpeanosaraeT Haaudue
y4e0HOro KaOMHETa, B KOTOPOM MMEETCSI BO3MOXKHOCTh 00ECIIEYUTh 00yUJaIONIIMCST CBOOOTHBIN
noctyn B IHTepHET BO BpeMs yueOHOT0 3aHATHS U IEPHO BHEYUEOHOM eI TeIbHOCTH.

[Tomemenne  kabWHETa  JIOJDKHO  yJIOBJIETBOPATH  TpeboBanwsiM  CaHuTapHO-
anuaeMuo-Jorudeckux mnpasmwi U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHaIEHO
TUTMIOBBIM ~ 00OpYJOBaHHWEM, YyKa3aHHbIM B HACTOSIIUX TpPeOOBaHMUAX, B TOM YHCIE
CHEeLMATU3UPOBAHHON y4ueOHOW Mebenbi0 W CcpeAcTBaMH OOydYeHHs, JOCTaTOYHBIMU ISt
BEHITIONTHEHHNS TPEOOBAHMH K YPOBHIO MOATOTOBKH 00YUAIOIIHXCS .

B KaOuHeTe JOJDKHO OBITh  MyJIbTUMeNUiiHOe 000pyAOBaHUE, MOCPEICTBOM
KOTOPOTO YYacTHHUKM O0pa3oBaTeIbHOrO IMpolecca MOTyT IPOCMaTpUBaTh BHU3YaJIbHYIO
UH(OPMALIKIO IO MATEMAaTHKE, CO3/1aBaTh MPE3EHTALMH, BUICOMATEPHAIIbl, HHBIC TOKYMEHTHI.

B cocTaB y4eOHO-METOJAMYECKOTO U MaTepUaJbHO-TEXHUYECKOTo o0ecrnedeHus
porpaMMbl y4eOHOM TUCIUIUTUHBI « MaTeMaTuka:» BXOJISAT:

. MHOTO(YHKIIHOHATIBHBIA KOMIUIEKC IPETIO1aBaTels;

. HarJSAHbIE TOCOOMs (KOMIUIEKTHI y4eOHBIX TaOJHIl, IUIAaKaToB, IOPTPETOB
BBIJTAIOLINXCSI YYCHBIX-MAaTEeMaTHKOB H Jp.);

. MH()OPMAIIMOHHO-KOMMYHUKAaTHBHBIE CPEJICTBA;

. 9KPaHHO-3BYKOBBIE ITOCOOUS;

. KOMIUIEKT TEXHHYECKOW JOKYMEHTAllMH, B TOM YHCIIE TAaclopTa Ha CpelCcTBa
00y4YeHHsI, ”HCTPYKIIMH 110 X MCIIOJIb30BAaHHUIO U TEXHUKE 0€301MacHOCTH;

. OnOIMOTeYHBIN (OH/I.

B OuOmoTeyHslii GOHA BXOJAT YYEOHHKH, y4eOHO-METOIUYECKHE KOMILICKTHI

(YMK), obecrieurBaronyie OCBOCHHE YICOHON UCIUITINHBI «MaTeMaTuka, peKOMEHJOBaHHBIE
WIN JIONYIIEHHbIE JUI MCIIOJIB30BaHMsl B MPO(EeCcCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3aLUsX,
peanu3yomux 00pa3oBaTesIbHYI0 MPOrpaMMy CpelHero obmero oOpa3oBaHUS B Ipezenax
ocoenus [TIIICC3CIIO na 6a3e 0ocHOBHOTO 00I11€r0 00pa30BaHMUs.

bubmmoreunsiii  GoH MOXKET OBITH JOMOJHEH SHIUKIONEIUSMH, CIPaBOYHUKAMH,
Hay4HOW, HAy4YHO-TIOMYJIIPHOW U IPYTOM JINTEPaTypOM IO MaTEMATHKE.

B npolecce OCBOGHMS IporpaMMmbl  y4eOHOW  JUCHMIUIMHBI — «MaremaTtuka»
CTYAEHTHI JIOJKHBI TOJYYUTh BO3MOXKHOCTD JIOCTYTA K JIEKTPOHHBIM yU4eOHBIM MaTepHajaM 1o
MaTeMaTHKe, UMEIOIIUMCSI B CBOOOIHOM JOCTyIe B ceTh VIHTepHeT (SIIEKTPOHHBIM KHHTAM,

pakTUKyMaMm, TecTam, MaTtepuanam EI'D u np.).
6.2 NupopmanuoHHoe odecrieyeHre 00ydeHust

OcHoBHas JJuTEpaTYypa

AJredpa U Hayajaa mMatemMatuyeckoro aHaamsa. 10—11 xmaccel : 0a30BBIN U yriTyONEHHBIN
ypoBHU : yuebHuk / 1. A. Anumos, FO. M. Konsrun, M. B. Tkauésa [u np.]. — 11-e u3n., crep.
— MockBa : Ilpocsemenue, 2023. — 463 c. — (MaremaTtuka: anrebpa U Hayaia
MareMaTudeckoro anaiamusa, reometpusi). — URL: https://e.lanbook.com. — Pexxum mocryma: mo
MOJIIIHCKE.

Adredpa m Hayaja mMatematuyeckoro anaamsa. 10-11 xmaccel : 6a30BbIif U yriTyOJIeHHBIH
ypoBHU : yuebnuk / I1I. A. Anumos, 0. M. Konsirun, M. B. Tkauésa [u ap.]. — 11 - e u3z. crep.
— Mocksa : Ilpocsemenue, 2023. — 463 c. : un. — (Maremaruka : anrebpa W Hayana
MaTeMaTH4YeCcKoro aHanusa, reometrpusi). —100 sk3.
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I'eomeTpusi. 10—11-ii kaaccel : 6a30BbIH U YITyOaEHHBIN YpoBHU : yueOHuK / JI. C. ATaHacsH,
b. B. , K. C. [u ap.]. — 11-e u3n., crep. — Mocksa : IIpocsemenue, 2023. — 287 c¢. —
(Marematuka: anreOpa ©W Hayajia MaTeMaTH4YecKoro aHamusa, reomerpus). — URL:
https://e.lanbook.com. — Pesxxum nocryna: mo mojmcke.

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 MaTeMaTU4eckoro anajau3a. 10 kiacc : 6a30BbIi U yriyOJEHHBIA YPOBHH
: yaebnuk / 0. M. Konsrun, M. B. Tkauésa, H. E. ®&énoposa, M. U. [llabynun. — 10-e u3n.,
crep. — Mocksa : IlpocBemenue, 2022. — 384 c. — (MaremaTtuka: aiareOpa W Havaia
MaTeMaTHUeCKoro aHanusa, reomerpusi). — URL: https://e.lanbook.com. — Pexxum noctyna: mo
MOJIITUCKE.

Auredpa U HayaJia MaTeMaTH4Yeckoro anaau3sa. 11 kiaace : 6a30Bblil U yriyOnEHHBIA YPOBHU
: yaebnuk / 0. M. Konsrun, M. B. Tkauésa, H. E. ®&énoposa, M. U. [llabyaun. — 10-e u3n.,
crep. — Mocksa : IlpocBemenue, 2022. — 384 c. — (MaremaTtuka: aiareOpa W Hadvaia
MareMaTu4eckoro anaiamusa, reometpusi). — URL: https://e.lanbook.com. — Pexxum nocryna: mo
MOJIITUCKE.

JlonmoJaHUTEIbLHAS JUTEPATYPA

Aaredpa U HayaJia MaTeMaTH4yeckoro anaan3a. 10 kiace : 6a30BbIi U yriyONEHHBIA YPOBHU
: yueOnuk / C. M. Hukonsckuii, M. K. Iloranos, H. H. Pemernukos, A. B. [lleBkun. — 10-e
u3l., crep. — Mocksa : IIpocsemenue, 2022. — 431 c¢. — (MaremaTuka: anreOpa U Havaja
MareMaTu4eckoro anaiamusa, reometpusi). — URL: https://e.lanbook.com. — Pexxum moctyma: mo
TIOJIITUCKE.

Auare0pa u HayaJla MaTeMaTH4YecKoro anaamu3sa. 11 kiaacc : 6a30Bbli U yriyOnEHHBIA YPOBHU
: yaue6Huk / C. M. Huxonsckuit, M. K. [lotanos, H. H. Pemernukos, A. B. IlleBkun. — 9-e u3n.,
crep. — Mocksa : Ilpocemenue, 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 Hayaia MaTeMaTHYeCKOro aHaiuza, reomerpus. 10-i
kyacc: 0a30BbIi ypoBeHb : yueOoHuk / A. JI. Bepnep, A. I1. Kapn. — 4-e uzn., crep. — Mocksa :
IMpoceemenne, 2022. — 367 c¢. — URL: https://e.lanbook.com. — Pexum mocryma: mo
TIOJIITHCKE.

Bepuep A. JI. MartemaTtuka: anrebpa W Hayajla MaTeMaTHYeCKOro aHaiu3a, 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
MOJIIIHCKE.

/. XapakTepUCTHMKA OCHOBHBIX BHJIOB Y4YeOHOW /esiTeJILHOCTH,
KOHTPOJIb U OLIEHKA Pe3yJIbTATOB y4e0OHOM IMCUUIINHBI.

KOHTpOJIL U OLCHKa PE3YyJIbTATOB OCBOCHU yqe6H0171 JAUCHUTIIIMHBI OCYIICCTBIISACTCS
npenoaaBaTrCjicM B IHPOLHECCE MPOBCACHUA IMPAKTHYCCKUX SaHSITHfI, TECTUPOBAHHUA, a TAKXKC
BBIINTOJIHCHU A O6y‘-IaIOH_II/IMI/ICSI HHAWBUIYAJIBbHBIX 3aI[aHPII>i n HpOMC)ICYTO‘{HOﬁ aTTCCTaHHCﬁ.

MeTo1pI KOHTPOJIS HANIpaBJIEHbI Ha IPOBEPKY O0yUaIOIUXCS:
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— BBINOJIHATH YCIIOBUSL 3JaHUS HA TBOPYECKOM YPOBHE C TMpPEACTaBICHUEM
COOCTBEHHOH MO3HIIUY;
— JIe7IaTh OCO3HAHHBIN BBIOOP CIIOCOOOB JIEHCTBUI U3 paHee U3BECTHBIX;

—OCYILIECTBIISATh KOPPEKIMI0 (MCHpPABIICHUE) CHETAHHBIX OIIMOOK HAa HOBOM
YpOBHE Mpe/iaraeMbIxX 3aaHUI;

v — paboTaTh B TPYyMIIE U NPEJICTABISTh KAaK CBOIO, TAK M MO3UIIMIO TPYIIIBI
Dopmbl "
Copep:xanue XapaKkTepUCTHKA OCHOBHBIX BHIOB JeSTEIbHOCTH | METOAbI KOHTPOJIA W
o0yvaronuxcst OLIEHKHU pe3yJIbTaTOB
(Ha ypoBHe y4eOHBIX eliCTBHI) o0y4yeHHs
Adgredpa
Marematnka (BKIIOYas pasnensl «Anredpa W Hadaima 1. Nutepnperarius
Paznen 1 | maTematuueckoro anaimusza», «leomerpus», «BeposATHOCTH U | pe3yiabTaToOB HaOIIOIEHHHA
IloBTOpenne Kypca | craTucThka») (6a30BBI YPOBEHB) - TpeOOBaHUSA K MPEIMETHBIM | 3a NIeSTeITHLHOCTHIO
MaTeMaTHK pe3ylbTaTaM OCBOEHHS 0a30BOTO Kypca MaTeMaTHKH JOJDKHBI | 00yYaromierocs B
OCHOBHOM HIKOJIBI OTpaXkaTh: mporecce OCBOEHUS
- BIAJCHHE METOJaMHU [[OKAa3aTelbCTB, AITOPUTMAMH | 00pa30BaTEIHLHON
Paznen 2 Ilpsamble u | pemeHus 3agad; yMeHue GOpMyIHPOBATH ONPEACICHUS, aKCHOMBI | TPOTPAMMBI.
IJIOCKOCTH B |1 TEOpPEMBI, IMPUMEHAThL HX, IPOBOIHUTL JTOKa3aTEIbHBIE 2. CrapTtoBas
MPOCTPAHCTBeE. paccyXIeHus B XO/Ie PEUICHHS 33134, MUATHOCTHKA TIOATOTOBKU
Koopaunatsi " - yYMCHHE OINEepUpOBATh MOHATHSIMHU: CTENEHb YHUCIa, | 00ydYarommxcs o
BEKTOPBI B | JIOTapu(M UYNCIIa; YMEHHE BBHINIONHATH BHIUMCICHHE 3HAYCHUH U | IIKOJIBHOMY Kypcy
NpPOCTPaHCTBE. MpeoOpa3oBaHusl BBIPAKEHUH CO CTCNEHSAMU U JIorapupMamMH, | MATEMATHKH, BBISBICHUC

Paznen 3 OcHoBBI

TPUTOHOMETPHH.
TpuronoMeTpuyecku
e pynkuun

Paznen 4
IIpousBognas U
neppoodpasHas
byHxkuun

Paznen 5.

MHOrOrpaHHUKH M
TeJia BpalleHust

Pasznen 6. Crenenun u
KopHu. CreneHHas,
nokasaTrejbHas U
Jorapupmuyeckas
byHkuun

Pazgen 7 DneMeHTHbI
Teopuu
BEePOATHOCTEM U
MaTeMaTH4YeCKOH
CTATHCTHKH.

npeoOpa3oBaHus APOOHO-PAIIMOHATIBHBIX BRIPAKCHUH;
- yMEHHE OIEpPHPOBATH IMOHATHAMHU: PALOHAJIBHBIE,

VppaluoHaIbHbIE, MoKa3aTeNbHbIe, CTETIeHHBIE,
JorapupMUYEcKue, TPUTOHOMETPUYECKUE YPaBHEHHMS u
HEPaBEHCTBA, UX CUCTEMBI;

- YMEHHE ONEpUPOBATh TOHATUAMU:  (PYHKIHSA,
HempepblBHAas  (QyHKOMSA,  [OPOM3BOAHASA,  II€pBOOOpasHasi,

OTIpEECTICHHBIN MHTErpal; yMEHHE HaXOIWUTh IPOU3BOJIHBIC
3JIEMEHTAPHBIX (YHKIMH, HCIOJNB3Ysl CIPaBOYHBIE MAaTEpHAbI;
HCCIIEI0BATh B MPOCTEUIINX CiIy4asiX (PyHKIMH HA MOHOTOHHOCTD,
HaXOJWTh HaWOONbIIME W HAUMEHbIINE 3Ha4YeHUs QYHKIWH;
CTpOUTh TIpa)UKW MHOTOWIEHOB C MCIIOJb30BAHUEM armapara
MaTEMaTHUECKOI0 aHaIM3a;

IMPUMEHATh TNPOU3BOAHYIO IIPU

pemieHnyd  3ajad = Ha  JBW)KEHHME;  pellaTh  MPaKkTHUKO-
OpPHECHTHPOBAaHHBIE 3a7ayl Ha HAuOONbIIME M HAWMEHbLINE
3HAYEHUs, HA HAXOXKICHHE IIyTH, CKOPOCTH U YCKOPEHHS;

- YMEHHE OIepHpOBaTh MOHATUSAMHU: palMOHAIbHAS
dbyaKIHS, dyHKIHS, dhyuKIHS,

norapupmudeckas (QYHKIUS, TPUTOHOMETpUYECKUE (QYHKIIHY,

II0Ka3aTelbHast CTeTIeHHas
oOpaTHble (YHKIHMH; YMEHHE CTPOUTH TIpadUKd H3yYEHHBIX
(GyHKIUH, UCMONB30BaTh TpadUKU MPU H3YYEHUH TPOIECCOB H
3aBUCHUMOCTEH, MNpH peleHHH 3aJa4 U3 JPYrux Yy4eOHBIX
MPEIMETOB M 3aJad M3 PealbHOW KHU3HH; BBIpaXaTh (OpMYJIaMH
3aBHCHMOCTH MEX/y BETHYNHAMU;

- yMEHHE peulaTh TeKCTOBBIE 3aJaud pa3HbIX THUIOB (B

TOM YHCJIE Ha TPOIEHTHI, JOJIM W YacTH, Ha JIBIKEHHE, paboTy,

MOTHUBALlMM K U3YyYCHUIO
HOBOTO MaTepHaJa.

3. Texymuit
KOHTPOIIb B hopMe:

- YCTHOTO U
MHCBMEHHOTO OIPOCa;

- MPAKTHYECKIX
pabor;

- KOHTPOJBHBIX
paboT Mo TemMaM pas3zerioB
JUCIUILTAHBL;

4. . Hroronas
arrectaiuss B (opme
JK3aMEHa
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CTOMMOCTb TOBAapOB U YCIIyT, HAJIOTH, 3a/1a4H

u3 O0NacTH yNpaBiCHUS JUYHBIMH W CEMEHHBIMH
(uHaHCaMM); COCTABIISITh BBIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA U
WX CHCTEMBI MO YCIOBHIO 33Ja4H, HCCIIEOBATh IOJyUYECHHOE
pelleHre U OLIeHUBATh NPaBAONOA00HOCTh PE3yIbTaTOB;

- YMEHUE ONEpUpOBaTh MOHATUSIMH: CpEIHEe
apudmeTniyeckoe, MenuaHa, HauOonbpllee W  HaWMEHbLIEEe
3HA4YEHUs,, pa3Max, [AUCIEPCHs, CTAHJAPTHOE OTKJIOHEHUE
4yrcaoBOro Habopa; yMeHHE U3BJIEKaTh, WHTEPIPETUPOBATDH
WHPOPMALIUIO, TPEACTABICHHYIO B TaONHIax, Ha JUarpammax,
rpaduKax, OTPaXKaloLIyl0 CBOICTBA pEaJbHBIX MPOLIECCOB U
SBIICHUH; TPENCTAaBIATh MH(OPMAIMIO C MOMOIIBIO TaOIHI U
IYarpaMM; MCCIEeI0BATh CTAaTUCTUUECKUE AAHHBIC, B TOM YHCIIE C
[IPUMEHEHUEM rpaMueCcKUX METOJIOB U 3JEKTPOHHBIX CPE/ICTB;

- yMEHHUE ONECpPUPOBATH MOHITUSMH: CIYYalHBIA OMBIT U
cilyyailHoe COOBITHE, BEPOSITHOCTh CIIy4aifHOIO COOBITHS, YMEHHE
BBIUUCIISITH  BEPOSITHOCTh C  HCIOJBb30BaHUEM Tpaduyeckux
METOAOB; TPUMEHATH (OPMYJIBI CIOXKEHHS U YMHOXKEHHS
BEpOATHOCTEH, KOMOWHATOPHBIE (PAKTHI ¥ (POPMYIIBI IPU PEIICHUN
3a]a4; OLEHUBATh BEPOSTHOCTH PEaNbHBIX COOBITHII; 3HAKOMCTBO
CO CIIyYyallHBIMM BEIMYMHAMH;, YMEHHE NPUBOAUTH IPUMEPHI
MpOSIBJICHUs]  3aKOHAa OONBIIMX YHCEN B MPHUPOJAHBIX H
0OIIECTBEHHBIX SIBICHHIX;

- yYMCHHE ONEPUPOBaTh MOHATUSIMH: TOYKa, MpsMasdi,
IUIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN YTOJl, CKPEIIUBAIOIINECS
OpsMble, NApaJICIbHOCTh W IMEPIEHAUKYJISPHOCTh HPSMBIX H
TUIOCKOCTEH, YTOJI MEXAY MPSAMBIMH, YrOJl MEXIYy NpsSMOH H
TUIOCKOCTBIO, YTOJ MEX/TY TIIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0
IUIOCKOCTH, PAcCTOSHUE MEXIy NPSMBIMH, PACCTOSHHE MEXKIY
IUIOCKOCTSIMM; yYMEHHE HCIOJIb30BaTh TMPH PEIICHUW 3a/1ad
n3ydeHHble (aKThl U TEOPEMbI IUTAHUMETPHUH; YMEHHE OLICHUBATh
pasMepbl 00BEKTOB OKPYKAIOIIET0 MHUPA;

- yMEHHE OIEpHUpOBaTh MOHSATHSIMU: MHOTOTPAHHUK,
CeueHHe MHOIOrpaHHMKa, KyO, Tapajulelenunen, Mpu3Ma,
nupamuia, GuUrypa u MoBEpXHOCTh BPAalICHUs, IWIHHID, KOHYC,
map, cdepa, cedeHuss GUIYpHl  BpAIIEHUS, IUIOCKOCTb,
Kacatomasicsi cdepsl, HWINHIPA, KOHyCa, MJIOMAlb OBEPXHOCTH
MUPaMUJIBL, IPU3MBL, KOHYCA, WIMH/PA, TUIOMans chepbl, 00bEM
Ky0a, IpsMOYTOJBHOTO Hapajuieenunesia, MUPaMuabl, TPU3MBI,
MWIMHJIPA, KOHYyCa, [Iapa; YMEeHrne N300pakaTh MHOTOTPAaHHUKH U
MOBEPXHOCTH BpALICHUS, MX CEUEHHS OT PYKH, C IOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; 3HAKOMCTBO
C CUMMETpPHUSMH B MPOCTPAHCTBE;, 3HAKOMCTBO C IMPAaBHJIBHBIMH
MHOT'OI'pPaHHUKAMU;

- yYMEHHE OIEepUpoBaTh TOHATHAMHU: JIBIDKCHHE B
MPOCTPAHCTBE,  NOJOOHBIE  (GUIYppl B IMPOCTPAHCTBE;
WCIONB30BaTh OTHOLICHHE IJIOMIAZCH MOBEPXHOCTEH M 00BEMOB
MO0OHBIX (UTYD TIPH PEIICHUH 33134,

- YMEHHE BBIUUCISATh FEOMETPUUYECKHE BEJIMUMHBI (JIMHA,
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yroJy, TIOMmAab, O0BEM, IUIONIA]h ITOBEPXHOCTH), HWCIIONB3YS
u3ydeHHbIe HOPMYJIIBI U METO/BI;

- yYMEHHE ONEpPUPOBATh MOHATHAMHU: MPIMOYTOIbHAS
CHUCTEMa KOOpAMHAT, KOOPIAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOpa, CKAJIAPHOE IPOU3BENCHUE, YTOJl MEXIY BEKTOpamH,
CyMMa BEKTOPOB, MPOM3BEACHNE BEKTOpa Ha YHCIIO; HAXOIUTH C
MOMOIIBIO M3YYEHHBIX (POPMYN KOOPAMHATHI CEPEIUHBI OTPE3Ka,
pacCcTOsSTHUE MEXIY IBYMS TOUKaMH;

- yMeHHe BBIOUPATh MOAXOAAIINN U3yYEHHBI METOM JUIS
pelieHus 3a1add, paclo3HaBaTh MaTeMaThdeckue (GaxkTel |
MaTeMaTHYECKHE MOJETH B TPHPOJHBIX W OOIIECTBEHHBIX
SIBIGHUSIX, B  HMCKYCCTBE; YMEHHE TPHUBOJIUTH IPHUMEPHI
MaTeMaTUYeCKUX  OTKPBITUA  POCCHHCKOM W MHUPOBOM
MAaTEMaTHUYECKON HayKH.

- YMEHHE OIEpUPOBaTh MOHATHSAMHU: OIPEIEIICHUE,
akcuoma,  Teopema, CJIEICTBUE, CBOICTBO, MpU3HAK,
JOKa3aTeNIbCTBO,  PABHOCWIIBHBIE  (DOPMYJIHPOBKH;  yMEHHE
(dopMynHMpoBaTh OOpaTHOE M IPOTHBOIOIOKHOE YTBEPKICHUE,
MPUBOJUTH TPUMEPHl W KOHTPIPUMEPHI, HUCIOIB30BaTh METO]
MaTeMaTHYeCKOM  HMHAYKIMH;  NPOBOAWTH  JOKa3aTeIbHBIC
paccyX/leHuss TpU pelIeHWH 3a/4ay, OIEHMBATh JIOTHYECKYIO
[IPaBUIILHOCTh PACCYKJICHUH;

- YMEHHE OINEpUPOBaTh TMOHATHAMH: MHOXKECTBO,
MTOIMHOKECTBO, ~ OMNEpPALUU HajJ MHOXECTBaMM; yMEHHUE
HCIIONB30BaTh  TEOPETUKO-MHO)KECTBEHHBIA  ammapar TUTSI
OMMCAaHUSl pPEeaJbHBIX TPOLECCOB M SBIEHUN WM TpPH pEHIeHUH
3aJ1a4, B TOM YHCJIe U3 APYTUX Y4eOHBIX PEIMETOB;

- YMEHHE ONEepHPOBATh MOHATUSIMHU: Ipad, CBA3HBIN rpad,
JepeBo, LHMKJI, rpad  Ha IUIOCKOCTH; yMEHHE 3aJaBaTb U
ONUCHIBATH Tpadbl PasIMYHBIMH CIIOCOOAMH; HCIIOJIB30BaTh
rpadbl IpU pEICHUN 3a/1aY;

- yMEHHE CBOOOJHO OIEpPUPOBATH2  TOHATHIMHU:
COUETaHME,  TEPECTAHOBKA,  YHCIO  COYETaHWH,  YHCIO
MEepecTaHoBOK;  OmHOM  HbIOTOHa;  yMeHHE  NPUMEHSTH
KOMOUHaTOpHBIE (PAKThI U pacCYKICHUS IJIs1 PELLICHHUs 3a/1a4;

- yYMEHHE ONEPHUPOBATH MOHATHAMHU: HATYPaIbHOE YHUCIIO,
LEJIOE 4YMCIO0, OCTATOK [0 MOJIYJI0, PAallUOHAIBHOE 4YHCIIO,
HMppalMOHAIbHOE YHCIIO, MHOXECTBA HATYpalbHBIX, LEJbIX,
paIMOHANBHBIX, NEHCTBUTEIBHBIX YHCENT, YMEHHE HCIOJIh30BaTh
npusHaku genumocty, HOJ[ m HOK, anroputm EBkmmpa npu
pEIIeHNN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH ITO3UIHUOHHBIMH
CHUCTEMaMH CUHCIICHUS;

- yMeHHE CBOOOJHO OIIEpUPOBAThH MOHATUSIMH: CTEIEHD C
LIETBIM TI0Ka3aTesieM, KOPEHb HAaTypajJbHOW CTETeHH, CTENEHb C
panMoOHANBHBIM TIOKa3aTeleM, CTeNeHb  C JAEWCTBUTENbHBIM
(BelecTBEHHBIM) TIOKa3aTeneM, JorapudM uucia, CHHYC, KOCHHYC
Y TAaHT€HC TPOM3BOIHHOTO YHCIIA;

- YMEHHE OINEpPUpPOBATh TOHATHUSAMHU: TOXKIECTBO,
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TOXJICCTBCHHOE IIpeo0pa3oBaHHE, YpaBHEHHE, HEPABEHCTBO,
cucTeMa ypaBHEHHH M HEPaBEHCTB, PAaBHOCHIBLHOCTH ypaBHEHUH,
HEPaBEHCTB W CHCTEM, palWOHAIbHBIC, HPPALMOHAIBHEIC,
MoKa3aTenbHBIC, CTETICHHEIE, norapudmMuieckue,
TPUTOHOMETPUYECKUE YPAaBHEHMs, HEPABEHCTBA W CHCTEMBI,
yYMEHHE pelIaTh YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C IIOMOIIBIO
pa3NUYHBIX IPHEMOB; pellaTh ypaBHEHWS, HEPaBEHCTBA U
CHCTEMBI C TIAPAMETPOM;IIPUMEHSATh YPaBHEHUS, HEPABCHCTBA, HX
CHCTEMBl IJIsl PEUICHHS MaTeMaTH4ecKuX 3afad M 3aJad U3
Pa3NUYHBIX 00JacTell HAYKH U peallbHOU JKU3HH,

- yMeHHE CBOOOIHO ONEPUPOBATH MOHATHUSMHU: Tpaduk
¢yHkuuu, obpatHas QyHKIMSA, KOMIO3UIUS (YHKUWH, THHEHHAS
(dhyHKIMS, KBagpaTHIHas GYHKIHS, cTeTIeHHas (GYHKIHS C EIbIM
MOKa3aTeieM, TPUTOHOMETpHYECKHe  (QYHKIHHA, OOpaTHBIC
TPUTOHOMETPUYECKUE ¢dhyHKUINY, noKazaTelbHast 17§
morapudmudeckas  (QYHKIUH; yMEHHE CTPOUTh TpaduKu
(YHKIWH, BBIIONHATH MpeoOpa3oBaHusi TpadUKOB (QYHKIHIA;
yYMEHHE UCIIONb30BaTh TIpapukd GYHKIOMHA IS H3yYCHHUS
MPOLIECCOB W 3aBHCUMOCTEH NPH PEUICHHH 33/7a4 U3 JPYTHX
yueOHBIX TIPEAMETOB W M3 PEAIbHOW JKM3HU; BBIPAKaTh
bopMynaMu  3aBUCHMOCTH  MEXIy BEIMYHMHAMH; yMCHHE
CBOOOJTHO  ONEpUPOBATh TMOHATHAMHU: UYETHOCTh (YHKIIWH,
MEPUOUYHOCT  (QYHKINH, OTPaHUYEHHOCTb  (YHKIIWH,
MOHOTOHHOCTh (DYHKITHH, SKCTpeMyM (YHKIIMH, HauOoNbIIee U
HaWMEHbIlIee 3HaueHHWe (QYHKIMU Ha MPOMEXYTKE; yMEHHUE
NPOBOIUTH HCCIIEAOBaHUE (YHKIMH; YMEHHE WCIOIb30BaTh
CBOWCTBA M Tpaduku QYHKIUA A pelIeHus ypaBHEHWH,
HEpaBEeHCTB M 3ajJad C TlapamMeTpaMu; H300pakaThb Ha
KOOPJMHATHOW IUIOCKOCTH MHOXKECTBA pPELICHUH YpaBHEHUH,
HEPaBEHCTB U UX CHUCTEM;

- yMeHHe CBOOOJHO ONEpPHPOBATH  ITOHATHAMH:

HOCIIEJOBATENBHOCTB, apudmeTnyeckas nporpeccus,
reoMeTpuueckas  NporpeccHs,  OECKOHEYHO  yObIBaromast
reoMeTpuyecKast HpOrpeccusi; yMEHHUE 3a/1aBaTh

MOCJIE/IOBATENILHOCTH, B TOM YHUCIIE C MOMOIIBI0 PEKYPPEHTHBIX
hopmyu;

- YMEHHE OIEpHpOBATh MOHATHUSIMHU: HENPEPHIBHOCTD
(yHKIMHU, acUMNTOTHI Tpaduka (yHKIHMH, mepBas W BTOpas
Mpou3BOAHAA (DYHKIIMU, TEOMETPUUECKUI U (U3UUECKUI CMBICT
MPOM3BOTHOM, TIepBOOOpa3Hasi, ONpeIeTICHHBI HHTErpall; YMEHHUE
HaXOIUTb ACHUMIITOTHI Tpaduka (YHKUUH;, yMEHHE BBIYHCISTH
MPOU3BOJHBIE CYMMBI, IPOU3BEJCHUS, YACTHOTO M KOMIIO3HLIUH
(yHKIWH, HAaXOJAWTh YypaBHEHHWE KacaTelbHOW K TIpaduky
(yHKUMM;  yYMEHHE  HCIONb30BaThb  MPOU3BOIHYIO  JUIs
uccieoBanus GyHKIUH, JUTS HAX0XKICHHUS HAMITYUIIETrO pelIeHus!
B TPUKIAIHBIX, B TOM YHCIIE COIHUAIBHO-DKOHOMHUYECKHUX |
¢u3nueckux 3agaydax, s ONpenesieHnss CKOPOCTH U YCKOPEHHS;
HaXOJUTh IUIOMAAN | 00bEeMbl (PUTYp C MOMOIIBIO MHTETPana;
3HAKOMCTBO C MAaTE€MaTU4YEeCKUM MOJECIMPOBAHHEM Ha NpUMEpE
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nmudpepeHnnanbHBIX YpaBHCHHUIT;

- YMEHHUE ONEepPUPOBATH HOHATHUAMH: KOMIUIEKCHOE YHCIIO,
COIIPSDKCHHBIE KOMIUIEKCHBIE 4YHCa, MOIYJAb M apryMEHT
KOMIUIEKCHOTO 4Hncia, (opMa 3alucH KOMIUIEKCHBIX YHCEN
(reoMeTpuueckas, TPUTOHOMETpHYECKass W ainreOpandeckasi);
yMeThb POU3BOIUTH apupmeTnyecKue JIeUCTBUS c
KOMIUICKCHBIMH ~YHCJIAMH; 3HAaKOMCTBO  C HCIIOJIb30BaHUEM
KOMILJICKCHBIX YHCElT;

- yMeHHE CBOOOJHO ONEpHUPOBATh MOHATHSIMU: CpEIHEE
apudmeTniyeckoe, MenuaHa, HauOonbllee W  HaWMEHbLIEEe
3HA4YEHUs, pa3Max, IUCIEPCHUs, CTAaHIAPTHOE OTKIOHEHUE IS
ONMCAHMS  YHUCIOBBIX  JaHHBIX;  YMEHHE  HCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIe, B TOM YHCIE€ C IPUMECHEHHEM
rpadMUecKuX METONOB M 3JEKTPOHHBIX CPEACTB; IpadUuecKH
HCCIIeIOBaTh COBMECTHBIC HAOINIIOJCHUS C MOMOLIBIO JHarpamMm
paccerBaHusl U TUHEHHOM perpeccuu;

- YMEHHE HAaXOOUTh BEPOSTHOCTH COOBITHH C
HCTONB30BaHUEM TpadMuecKUX METOJOB; MNPHUMEHITH UL
pemeHus  3agad  QOpPMyJBl  CIOXKEHMA M YMHOXKEHUS
BEpOSITHOCTEH, (OpPMYNly TIOJIHOM BEpOSITHOCTH, (OPMYIy
Bepuymmm, komOmHatopHble (GakTel U (HOPMYINBI;, OIICHHBATH
BEPOSITHOCTU PEATLHBIX COOBITHIA;

- yMEHUE OTePUPOBATh MOHATUSIMHU: CITydaliHas BEJINYMHA,
pacmpenesieHHe BEpOSTHOCTEH, MaTeMaTH4ecKOoe OXHIaHHE,
JIMCTIEPCHUS] U CTAHAAPTHOE OTKJIOHEHUE CIy4YallHOW BEJIWYUHBI,
(GyHKUMM  pacnpenelieHHus W IUIOTHOCTH — PaBHOMEPHOTO,
MOKa3aTelbHOTO W HOPMAIILHOTO  pACIpENeNeHHi; yMeHUe
WCTIONB30BaTh  CBOMCTBA W3YYEHHBIX  pacHpeieieHuil  Juis
pelieHus 3a4ad; 3HAKOMCTBO C IOHATHSAMH: 3aKOH OOJIBLIMX
YHCeNl, METO/IbI BEIOOPOYHBIX HCCIIEOBAHUI;, YMEHUE IPUBOIUTh
MPUMEPBI MPOSIBICHUS 3aKOHA OOJNBIINX YHCEN B MPUPOAHBIX H
0OIIECTBEHHBIX SIBICHHUAX;

- yMeHHe CBOOOJHO ONEpHPOBATh MOHATHUSIMH: TOYKA,
npsiMasi, IIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyY, MIIOCKUH yrod,
JBYI'PAHHBI yTOJI, TPEXTPAaHHBIM Yroy, IepeceKaroImecs,
napajieNbHble U CKpEeIlMBaroIIUecs NpsMbIE, IapaJIebHOCTh |
NEPIEHINKYIIPHOCTE OPSAMBIX M IUIOCKOCTEH, YIrOl MEeXIy
NPSMBIMH, YTOJ MEXKIY MPSIMOM M TUIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMM; yYMEHHE HCHOJIb30BaTh MPH PELICHUH 3a/ad
n3ydeHHbIe (aKThl U TEOPEMbI IIAHUMETPHH; YMEHHE OIICHUBATh
pa3Mepsl OOBbEKTOB B OKPY)KAIOLIEM MHPE; YMEHHE OIEPHPOBATH
MOHATHSIMU: MHOT'OTPaHHHUK, CeueHHe MHOTOTPaHHHKa,
MPaBWIBHBI MHOTOTPaHHUK, MpH3Ma, Mupamuna, ¢urypa wu
MOBEPXHOCTH BpallleHHs, IUIMHID, KOHYC, ap, cepa, pa3BepTKa
MOBEPXHOCTH, CEYCHUs] KOHYCa W MWIMHAPA, TapajuleibHbIe OCH
WJIM OCHOBAHHMIO, CEUYEHHE Iapa, TIOCKOCTh, Kacaromasics chepsl,
LWINHIAPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE MHOTOTPAaHHUKA,
n300pakaTb MHOTOTPAHHUKH, PUTYPHI ¥ TIOBEPXHOCTH BpAIICHUS,
WX CEYEeHHS, B TOM YHUCIE C MOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
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yMEHHE IPUMEHATh  CBOMCTBA  reoMeTpuuyeckux  Quryp,
CaMOCTOSITEIBHO  (POPMYJIUPOBATH  OMPENENICHUST H3y4aeMbIX
¢buryp, BBIOBUraTh THIOTE3bl O CBOWCTBAX W IPU3HAKaX
reoMeTpuyeckux (uryp, oOOCHOBBIBaTH WM OIPOBEPraTh HX;
YMEHHE TMPOBOIUTH KiaccupHUKanuio (UIyp TO pa3IudHBIM
[IPU3HAKaM,  BBIIOJHATE  HEOOXOIUMBIC  JOIOJHUTEIbHbIE
MOCTPOCHUS;

- yMeHHE CBOOOJHO ONEepPHPOBaTh MOHITUAMM: IJIOIIAIb
¢urypsl, 00bEM GUrypHl, BeIWYHHA yTia, PACCTOSHUE OT TOUYKU
710 TIJIOCKOCTH, PAaCCTOSIHAE MEXIY MPSIMBIMHU, PACCTOSHHE MEXKITY
IUIOCKOCTSIMM,  Iulomaab  cgeppl, IUIOMAAb  IOBEPXHOCTH
OUpaMHUIBl, TPHU3MBI, KOHyca, IWIMHApa, OO0BEM  KyOa,
IPSIMOYIOJIBHOTO — Hapajulelenunena, HOUPaMHIbl, IIPU3MBI,
LWINHIPA, KOHYCA, [Iapa; YMEHNE HaXOAUTh OTHOLIEHHE 00bEMOB
MoJOOHBIX GUTYP;

- YMEHHE CBOOOIHO OIEpUPOBaTh HOHATHAMHU:
JBIDKEHHE, TTapauleIbHBINA MMepeHoC, CHMMETPHS Ha MIIOCKOCTH H
B MPOCTPAHCTBE, MTOBOPOT, MpeoOpa3oBaHue Momo0us, OJ0OHBIC
(uTypBI; YMEHHE paclo3HaBaTh paBHBIC U MOAOOHBIE (UTYPHI, B
TOM 4YHCIIE B MpPUPOJAE, HCKYCCTBE, apXUTEKType; YMCEHHE
UCTONb30BaTh  T'€OMETPUYECKUE  OTHOLICHHS, HaXOJIUTh
reoMeTprUYecKre BEMYMHBI (JUIMHA, Yroj, IIomaas, 00beM) mpu
pellieHrH 3a/1a4 U3 JAPYTHX Y4eOHBIX MPEeJMETOB U W3 pealbHON
KU3HH;

- YMEHHE CBOOOIHO OIEpUPOBATh MOHSTHAMU:
MPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUKH,
KOOpJMHATHI BEKTOpa, CyMMa BEKTOPOB, ITPOU3BE/ICHHE BEKTOpa
Ha 4YHCJO, pa3lioKeHWe BeKTopa MO 0asucy, CKaIIpHOE
MPOM3BEICHNE, BEKTOPHOE  IPOW3BEACHUE, YIod  MEXIy
BEKTOpaMH; YMEHHUE HUCIOJIb30BaTh BEKTOPHBIH M KOOPIAMHATHEIH
METOA MJIsl PEUICHUS TeOMETPHYECKHX 3ajady M 3a1ad JAPYrux
y4eOHBIX MPEMETOB; 3HAKOMCTBO C MOHATHUSAMH: MaTpula 2x2 u
3x3, omnpemenuTeNh ~ MATPHUIBI, TE€OMETPUYCCKUN  CMBICI
OTIpENICIINTEIIS;

- YMEHHE MOJICJIMPOBaTh peallbHbIE CUTYallMU Ha SI3bIKE
MaTEMaTHKH; COCTABJIATH BBIPAKEHUsI, YpaBHEHNS, HEPABEHCTBA U
HUX CHCTEMBI MO YCJIOBHIO 33/adM, HCCIIEAOBATb IOCTPOCHHBIE
MOJIENTN c WCIIOJIb30BaHUEM ammapara anreOpel,
WHTEPIPETHPOBATD MOJTY4YEeHHBIN pe3yibTarT; CTPOUTH
MaTeMaTHYECKHe MOJIENTU C MMOMOIIBI0 TeOMETPUIECKUX MOHSTHHA
W BEIWYMH, pPellaTh CBA3aHHBbIE C HUMHU IPAaKTUYECKUE 3a7ayi;
COCTaBIISITh BEPOSITHOCTHYIO MOJENb M HHTEPIPETUPOBATH
MONYYCHHBIA  pe3yjbTaT, pelars  NpUKIagHble  3a]adu
CpeACTBaMH MaTeMaTHUECKOTO aHAJIN3a, B TOM YHCJIE COLMAIbHO-
9KOHOMHYECKOTO U (PU3UUECKOTO XapaKTepa;

- yMeHHe BBIOMpATh MOJXOJSIINN METOJ Ui PEeIICHHS
3aJaud; TOHMMaHHE 3HAYUMOCTH MAaTeMaTHKU B H3yYCHHUH
MPUPOAHBIX U OOIIECTBEHHBIX IMPOIECCOB M SIBICHHUN; yMEHHUE
pacmo3HaBaTh MPOSBICHHE 3aKOHOB MAaTEMaTWKH B HMCKYCCTBE,
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YMEHUE TIPHUBOIUTH MaTeMaTUYCCKUX OTKpBITPII;'I

POCCHICKOI 1 MUPOBOM MaTeEMaTHYECKONW HaYKH.

MpUMEPHI

HJ'IaHI/IpyeMble JIMIYHOCTHBIC PC3YJIbTAThI B XOAC pCaIn3allii IIPOTPAMMBI

JTUCHUTLINHBI Marematuka
Kopn
JINYHOCTHBIE PE3yJabTATHI JMIHOCTHBIX
pe3yJbTaToB
peain3aiuu MPOrpaMMbl BOCITUTAHUS
peaausanvuun
(Oeckpunmopbt) nporpaMMabl
BOCIIMTAHUA
[TpostBisifOIUil ¥ IEMOHCTPUPYIONIHNN YBaXCHUE K JIFOASM TPY.la, OCO3HAIOIINN IIEHHOCTh
cooctBeHHOro Tpyna. Crpemsmmiics K (OPMHUPOBAHHUIO B CETEBOW Cpelie JTUYHOCTHO U JIP 4
npoheCCHOHATILHOTO KOHCTPYKTUBHOTO «IIU(POBOTO cieay
3a00TANIMIACS O 3alUTE OKPYKAIOIIECH Cpeibl, COOCTBEHHOM M Yy»Ol 0€30IaCHOCTH, B TOM JIP 10

qrciie UGpoBoi

CrnernmanpHocTh 35.02.12 CagoBo-mapkoBoe 1 JaHAmAa(GTHOE CTPOUTEITHLCTBO

JIMYHOCTHBIE pe3yJdbTaThbl

K J€JOBbIM Ka4YeCTBaM JINYHOCTH

peajindaniuu NporpaMmMsbl BOCIIUTAHUSA, OIIPEACICHHBIC OTPaCJI€BbIMU TpGGOBaHHﬂMI/I

HpOHBHHI-OH_II/Iﬁ CO3HATCJIbHOC OTHOIICHUE K HCIIPECPBIBHOMY 06pa3OBaHI/IIO KakK yCJIOBUIO

YCHEIIHOHN MPOPECCHOHATBHON M 00IECTBEHHOM NeATCIIEHOCTH AP 14
I'oTOBHOCTB M CLIOCOOHOCTH MPOSIBIIATH YHUBEPCAJIbHBIE YMEHHUS M HABBIKU IPY BHIIOJHEHUU JIP 18
CMEKHBIX BUJIOB MPOPECCHOHATBHON AESITETbHOCTU C YYETOM CE30HHOCTH TpyJa

["'0TOBHOCTB M CITOCOOHOCTB MPOSIBJIATH HABBIKU MPEANPUHUMATENBCKON JeITEIbHOCTH. JIP 19

CrneuunansHoctu 54.02.01 /{u3aiin (o oTpacism)

JIMYHOCTHBbIE pe3yJbTaThbl

K J1€¢JIOBBIM Ka4YeCTBaM JIMYHOCTHU

peanu3anu NporpaMmmbl BOCIUTAHUSA, OIIPEACJICHHBIC OTPACACBbIMHA TpCﬁOBaHI/IHMI/I

BriOuparomuii onTuManbHble Coco0bl pelieHns TpodecCHOHAIBHBIX 33/]a4 Ha OCHOBE
YBaXEHMsI K 3aKa3UMKY, IOHUMaHUs ero norpeOHocTen

JIP 13

CrnemmanpHoctu 38.02.01 DxoHOMEHKaA U Oyxrantepckuit yuet (mo otpacisim), 38.02.06

duHanHCH

JIMYHOCTHBIE pe3yJbTaThbl

peanaunsanvu nporpamMmbl BOCIUTAHUA, ONIPEICICHHbIC OTPACJI€BbIMUA TpQﬁOBaHI/IHMI/I

K J1€JJOBBIM Ka4€CTBaM JIMYHOCTH

CoOromaronuii B cBoel nMpodeccHoHaNbHOM AeATeIbHOCTH ITHUECKUE TPUHIIUIBI: YECTHOCTH,
HE3aBHCUMOCTH, TNPOGECCHOHAIBHOIO CKENTHIM3Ma, MPOTHUBOJEHCTBUS KOPPYHLUH U

HKCTPEMHU3MY, O0JaNAIONIMKA CHCTEMHBIM MBIIIJICHUEM W YMEHHEM NpPUHUMATh pelleHHe B JP13
YCJIOBHSIX pUCKA M HEONIPEAEICHHOCTH

CooTBeTcTBYIOUIMIT  OXMJAHUSAM  paboTojareneil: MPOEKTHO-MBICISAMINMA, 3(PPEKTUBHO
B3aUMOJCHUCTBYIOIIUN C 4YJICHAMU KOMaHJbl M COTPYJHUYAIOIUNA C JAPYTMMH JIIOAbMH, JIP14

OCO3HAaHHO BBINOJHSAIOIMKN MpodeccuoHaibHble TpeOOBaHuUs, OTBETCTBEHHBIHN, MYHKTYaJIbHBIMH,

29




IUCUUIUIMHUPOBAHHBIN,  TPYHAONIOOWBBIM, KPUTHYECKHM  MBICISIIIUM, HAalEJEHHBIH  Ha
JOCTHKEHHE MTOCTABJICHHBIX LIeeH; JEMOHCTPUPYIOLUI NPO(heCCHOHAIBHYIO KU3HECTOMKOCTh

OTKPBITHIH K TEKYIIUM M NEPCIESKTUBHBIM H3MEHEHUSIM B MUPE TPyAa U npodeccuii JIP15
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