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



1. IlosicHuTEILHAA 3aIMCKA

1.1. O6sn1acTh npuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas nporpamma y4eOHOM TucHMIIMHEI MaTtemaTruka o01meo0pa3oBaTeIbHOIO UK
SIBJISICTCSL YaCThIO MPOTPaMMBbI TOJTOTOBKH CHEIUANKCTOB cpeaHero 3BeHa (manee IIICC3) B
cootBeTcTBUM ¢ PI'OC no cnenuansHocTsM CIIO, peann3yeMbix B akaJeMuu.

1.2. HopmaTuBHas 0a3a s pa3padoTku padoyeil NporpaMmabi:
PaGouyasi nporpamma pazpadoTraHa Ha OCHOBe

o @denepallbHOTO TOCYJIAPCTBEHHOIO  00pa30oBaTENIbHOIO CTaHAapTa CpPEAHEro
(moxHOTO) O00IIEero o0pa3oBaHUs, OOpPa30BaHUS, YTBEPKISCHHOTO NpHUKa3oM MUHHCTEPCTBA
obpaszoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Mumntocte Poccun 7 uronst 2012 r. Ne 24480, peanuzyemoro B npeaenax [IIICC3 ¢ yuyerom
npoduiis moaydaemMoro npodeccnoHaIbHOTO 00pa30BaHHUS;

. [Ipukaza MunuctepctBa npocsenienus Poccuiickoit @enepanuu ot 12.08.2022 1.
Ne 732, 3apeructp. MunucrepcrteoM tocturuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHUH
W3MECHCHHH B (eJepaibHBI TOCYJAapCTBEHHBIA CTaHIApT CpeaHero oOmero oodpa3oBaHUs,
YTBEPKIEHHOIO NpuKa3zoM MuHucrepcTBa oOpa3oBanus U Hayku Poccuiickoit denepanuu ot 17
Masg 2012 T Ne 413;

. [Ipukaza MunucrepctBa npocsemienuss P® ot 24 asrycra 2022 Ne 762,
3aperucTpupoBaHHOro  MuHHCTepcTBOM OcTUIMU P®D (21.09.2022 N 70167) «O6
yrBepxkaeHun llopsiika opraHu3alMy M OCYLIECTBICHHMsSI 00pa30BaTEeNbHON JESTENBHOCTH IO
o0pa3oBaTeNbHBIM IPOrpaMMaM CpeiHero npodeccuonanbHOro oopaszonanus';

. [Ipukaza MunuctepctBa npocsemienus P® ot 05 asrycra 2020 Ne885/390,
3aperucTpupoBaHHOr0 MuHnuctepctBoM roctuiiuun PO (per.Ne59778 ot 11.09.2020) «O
MIPAKTUYECKOHN MOATOTOBKE 00YYaIOLINXCS.

. IIpukaza MununcrepctBa mnpocsemeHuss P® or 26 asrycra 2020 Ne438,
3apeructpupoBanHoro MunucTepcTBoM foctuiiuu P®  (per.Ne59784 ot 11.09.2020) «O06
yrBepxkaeHun Tlopsiika opraHu3alMyd M OCYLIECTBICHHMsST 00pa30BaTEeNbHON JESTENBHOCTH IO
OCHOBHBIM IIporpaMMam Mpo¢ecCHOHATBHOTO 00yUSHUS»;

. IIpukaza MunuctepcrBa npocsenieHust Poccuiickont @enepauun ot 27.12.2023
Ne 1028 "O BHeceHHM U3MEHEHUI B HEKOTOPbIE NMPUKa3bl MUHKCTEPCTBA 0OOpAa30BaHMsI U HayKU
Poccuiickoii enepanuu 1 Munucrepcrsa npocselenus Poccuiickon @enepannu, Kacaromuecs
denepanbHBIX  TOCYJAapCTBEHHBIX  O0pa30oBaTElIbHBIX  CTAHAAPTOB  OCHOBHOTO  OOIIEro
oOpa3oBaHus U cpeaHero odriero oopazoBanus” (3aperucrpuposan 02.02.2024 Ne 77121);

o denepanbHbIX TOCYJApCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB  CPEIHETO
po¢eCCHOHATLHOTO 00Pa30BaHMS MO CHIEIMATBHOCTSIM:

v 38.02.01 «DxoHOMUKaA U OyXraiaTepckuil yuyer (1Mo OTpacisiM)», YTBEP)KICHHOTO
npuka3oM MuHuctepcTBa oOpa3oBanusi 1 Hayku Poccuiickoit @enepauuu Ne 69 ot 05.02.2018
T., 3apeructpupoBanHoro MunuctepcTBoM octuiuu (per. Ne 50137 ot 26.02.2018r.)

v 38.02.06 «®uHaHCHI», YTBEPXKIEHHOTO MprKa3oM MuHHCTEpPCTBA 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-mapkoBoe M JaHAMA(THOE CTPOUTENHCTBO, YTBEP)KICHHOTO
nmpukazoM MuHucrepctBa npocsemieHuss Poccuiickoit @enepaunn Ne 309 or 05.05.2022 r.,
3apeructp. MunucrepctsoM roctutiuu (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, YTBEPKAECHHOTO  TMpUKa3oM MuHHCTEpCTBA
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
MIPEEMCTBEHHOCTD M ITEPCIICKTUBHOCTh MaTEMATHIECKOTO 00pa30BaHMs 00yUYarOIINXCS;

- 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
pacrmo3HaBaTh MaTeMaTUYECKUE ACTEKThl B PEAbHBIX JKU3HEHHBIX CUTYAlUsSIX U MPU U3YYECHUU
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,
HHTCPHIPCTUPOBATH 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, aITOPUTMAMU PEIICHUS 3a7a4; yMeHHE (GOpMYyIUPOBATh ONMPEIEICHUS, 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 CpeHEro o0I1ero 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
MareMaTthueckoro 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 yCIenHo Xu3Hu B o0miecTBe. IMEHHO Ha pelIeHHe 3TOH 3a7add HaleJIeHa
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 CIIY>KUT OIMOPHBIM MPEIMETOM 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 HAMIM JHH PacTéT 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, A0 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, MOTUTHYEeCKOoW MH(opManuu, ManodhHEKTHUBHA TOBCEAHEBHAS MPAKTUYECKAs
nesATeabHOCTh . KakmoMy 4enmoBeKy B CBOEW KWU3HHM TMPUXOJUTCS BBINOIHATH JOCTaTOYHO
CJIOKHBIE PAc4Y€Thl M COCTABISATH HECJIOXKHBIE aJTOPUTMBI, HAXOAWUTh HYXHBbIE (OPMYJIBI U
MPUMEHATh MX, BIAAETh NPAKTUYECKUMH NIpUEMAMU TE€OMETPUUECKHX HM3MEPEHUH M 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 NPUMEHEHHST MAaTeMAaTHKA 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 WHIYKIUS 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 BRIpAOOTKE
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 € METOJaMM 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 BKJIaA B (hOpMUpOBaHHE 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 ydeOHas 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 mpenMera «MaremaTuka»
XapaKTepU3yIOTCs:

I'padsxcoanckoe socnumanue:

- c(hOpMHPOBAHHOCTHIO TPAXAAHCKOW TO3UIMH OOydYarolerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 YIEHA POCCHICKOTO OOIIecTBa, MPECTABICHUEM O MAaTEMaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUSL PA3TUYHBIX CTPYKTYp, SBJICHHI, MpPOIENyp TPakJaHCKOro 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 JyXOBHBIX IEHHOCTEH POCCHWCKOTO 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 gocnumanue:

- 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,  NpPU  3AHATUAX  CIIOPTUBHO-03/I0POBUTEIBHOMN
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 npodeccun 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 MaTeMaTH4YeCKOI HallpaBIeHHOCTH .

IKonoeuueckoe socnumaHue:

- chOpMUPOBAHHOCTHIO  JKOJOTMYECKOH  KYyJbTYpbl, TOHUMAHHEM  BIMSHUSA
COLIMAJIbHO-9KOHOMHUYECKUX MPOIECCOB Ha COCTOSIHME MPUPOJHONM M COLMAIBHOM Cpesbl,
OCO3HAHHMEM TII00ATBFHOTO XapaKTepa dKOJOTHYECKUX Mpo0iIeM; OpHeHTaIeld Ha IpUMEHEHHE
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 OCYIIECTBISTH MPOSKTHYIO M HCCIEAOBATENBCKYIO JCSITEIbHOCTD
WHIUBUAYATHHO U B TPYIIIIE .

METAINIPEJMETHBIE PE3YJIbTATBI

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

VYHMBepcallbHblE TI03HABaTeNIbHbIE AEUCTBUS, oOecneunBaroT GopMupoBaHuE 0a30BBIX
KOTHUTHBHBIX ITPOLECCOB 00ydaromuxcs (0OCBOGHHE METO/I0B IO3HAHUS OKPY’KaIOIIEro MHUpa;
IIPUMEHEHHE JIOTMYECKHX, UCCIIE0BATENIbCKUX ONepalyii, yMeHui paboraTh ¢ nHGopManuen) .

basosvie nocuueckue oeticmeusi:

- BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MaTeMAaTHYECKHUX
OOBEKTOB, MOHATHHA, OTHOLIEHUH MEXIy HOHATHSA- MH; (OPMYIMPOBATH OIpPEACIICHUs
NOHATUH; YCTaHABIMBATb CYIIECTBEHHbI MNpU3HAK KiIaccU(UKalLMU, 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 TI0 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 He- CKOJIBKO
BapUaHTOB  pEIIeHUs, BBHIOMpATh HaWOoOJee TMOAXOMIMUNA C YYETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

basosvie uccnedoeamenvckue oelicmeus:

- UCIOJb30BaTh BOINPOCHl KaK HCCIEAOBATEIbCKUN MHCTPYMEHT IO3HAHMUS,
(dbopMynHupoBaTh BOIPOCHI, (PUKCUPYIOLIIE MPOTUBOPEUNE, IPOoOIeMy, YCTaHABINBATH HCKOMOE
U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

- MIPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIeI0OBaHUE 110
YCTaHOBIICHUIO 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;

- MIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpOLECCa, 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 MHPOPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, AHAIU3UPOBATH,
CHCTEMAaTU3HpPOBAaTh W HHTEPIPETUPOBATh HMH(OPMAIMIO PA3IUYHBIX BHUIOB H  (QOpM
IIPEJCTABICHMUS;

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

- OLIEHUBATh HAJEKHOCTh HHPOPMALIUU IO CAMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM .

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

Obwenue:

- BOCIIPUHMMATh U (hOPMYJIUPOBATh CYXJIEHHUS B COOTBETCTBHUHU C YCIOBHSIMU U
HEeJSMU  OOILEHUS; SICHO, TOYHO, I'PAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
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 pEIICHUS;
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; CaMOCTOSATEJIBHO 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 COBMECTHON pabOThI, paclpeesaTh 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 YacTh 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 PEILIEHUH 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, IaBaTh



OLICHKY MTPUOOPETEHHOMY OIIBITY.

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

«['eomerpusi», «BeposTHOCTh U cTaTUCTHKa») (0a30BBI ypOBEHb) - TpeOOBaHHSI K
IIPEIMETHBIM pe3yibTaTaM OCBOEHUS 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;

- yYMCHHE ONEpUpPOBaTh MOHATHAMHU: CTENEHb YHCIA, JOrapupM UHCIA; YMEHHE
BBITIOJIHATh BBIUMCIICEHUE 3HAUYEHUH M TpeoOpa3oBaHMs BBIPAKCHHHA CO CTENEHSAMH U
norapudmamu, Tpeodpa3oBaHUs JPOOHO-PANMOHAIBHBIX BEIPAXKCHUIA;

- YMEHHME  ONEpUpOBaTh  IOHATUSMHU:  pPALUOHAJIbHBIE, HPpPaLUOHAIIBHBIE,
NOKa3aTeIbHble, CTENECHHbIE, JOrapu(pMHUUECKUE, TPUTOHOMETPHUUECKUE YPABHEHUS U
HEpPaBEHCTBA, X CUCTEMBI;

- YMEHHE ONepHpOBaTh MOHATHAMM: (DYHKIMS, HETIpepbIBHAs (GYHKLHMSA, IPOU3BOJHAS,
nepBooOpasHasi, ONpeAEICHHbIM MHTErpai; yMeHUEe HaXOIUTh IPOU3BOJHBIE 3JIEMEHTapHBIX
(GYHKIMH, UCTIONB3YS CIIPAaBOYHBIE MAaTEPUAIBI; 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 PELIEHUWU 33Jad Ha JBMXKEHHUE; pellaTh IPaKTUKO-OPUEHTHPOBAHHbIE
3aJjaud Ha HauOOJbIIME W HAUMEHbILIME 3HAUEHHs, Ha HaxXOXJEHHE IIyTH, CKOPOCTH H
YCKOPEHHS;

- YMEHHME ONepupoBaThb MOHATHAMU: palMOHalbHas (QYHKLUA, IIOKa3aTelbHas
¢byHKUMA, cTeneHHas QyHKUus, Jorapupmuueckas QyHKIUS, TPUTOHOMETpUYecKre QyHKINH,
oOpaTHble (PyHKIMM; YMEHHE CTPOUTh IpaMKN U3YYEHHBIX (DYHKIMHA, HCIOIB30BATh IpaduKu
P U3YYEHHU MPOIECCOB M 3aBUCHUMOCTEHM, NpU peUIeHHHM 3aJad M3 JPYruxX Y4eOHbIX
MpeIMETOB U 3aJady U3 peajbHOW >KU3HHU; BbIpaKaTh (QOpPMYJaMU 3aBUCUMOCTH MEXIY
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)XEHUS, YPaBHEHMs, HEPaBEHCTBA M HX CHCTEMBbl I10 YCIOBHMIO 3aJjaud, HCCIIEA0BaTh
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 4YHCJIE€ C MpPUMEHEHHEeM TIpadUuecKuX METOJI0OB 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 YMHOXKEHHUS 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 IPUPOJHBIX 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, PacCTOSIHUE 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 MOHATHUSMHU: MHOTOIPDAaHHHMK, CEYCHHE MHOTOIpaHHHKA, KyO,
napajiesienunes, npu3Ma, nupamuja, Gurypa u MoBEepXHOCTb BpAIIEHUS, HUIMHIpP, KOHYC,
uiap, cepa, ceuenus GUrypsl BpalleHus, INIOCKOCTh, Kacarowasics chepsl, UIMHAPA, KOHYca,
IUIOINAJb TOBEPXHOCTH MUPAMUIbI, MPU3MBI, KOHycCa, LMWIMHIpA, IUIoW@aab 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 T'€OMETPUUYECKHE BEIMYHMHBI (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 IIPOM3BEICHHUE, YO MEXKIYy 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 MaTemMaTHueckue (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 IMOHATUSMH: OIPEICICHUE, aKCHOMa, TEOpEMa, CIIEIACTBHUE,
CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKH; YMEHUE (HOPMYIUPOBAThH
o0paTHOE W MPOTHBOIOJIOXKHOE YTBEP)KIACHUE, NPUBOAUTH NPUMEPbl M KOHTPIPHUMEPHI,
HCIOJIb30BAaTh METOJl MaTEMATHYECKOM WHIYKLIUH; 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 M SIBJICHUI W NpHU PEIIeHUHU 33/a4, B TOM YHUCIE W3 JPYIHX 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: HATYypaJIbHOE 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
(BelIecTBEHHBIM) TOKa3aTeNieM, Jorapudm drcia, CHHYC, KOCHHYC W TaHTCHC TIPOU3BOJIBHOTO
4HCIIa;

- yMEHHE ONEepUpOBaTh MOHATUSMHU: TOXKIECTBO, TOXAECTBEHHOE MpeoOpa3zoBaHUeE,
ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YPaBHEHHMH M HEPAaBEHCTB, PAaBHOCHILHOCTH ypaBHEHUH,
HEPABEHCTB M CHCTEM, palloHaJbHble, HUpPpAlMOHAJbHbIC, IOKAa3aTelbHbIE, CTEIEHHBIE,
morapu@MuUecKue, TPUTOHOMETPUUECKHUE YpaBHEHMs, 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 MaTEeMAaTHYSCKHMX 3aJad W 3a/lad U3 Pa3IMndHbIX o0jacTell HAyKd H
peaNbHOM KU3HH;

- yMeHue cBOOOJHO ONEepHpOBaTh MOHATUSAMU: TpapuK GyHKIUHU, oOpaTHas GyHKIUS,
KOMIO3UIUS (PyHKIMA, TuHEHas QyHKUuUs, KBaapaTH4Has (YHKIMS, CTeeHHas (QyHKUUS C
LeIbIM TIOKa3aTesieM, TPUTOHOMETpUYEeCKUEe (YHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKUE
GbyHKIUY, TOKa3aTelbHas U Jorapumudeckas QyHKIMH;, YMEHUE CTPOUTh rpaduku GyHKIUH,
BBITIONHATE MpeoOpa3oBaHus rpa@ukoB (QYHKIHA; YMEHHE HCIOIB30BaTh Tpaduku (yHKITUI
JUIST M3Y4YEHHUS TIPOIIECCOB W 3aBHCHMOCTCH MpPU PEHICHUH 3a7ad U3 JIPYTrUX Y4eOHBIX
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
HauMeEHbIllee 3HaueHHe (YHKIMM Ha TPOMEKYTKE; yMEHHE TMPOBOJIUTH HCCIIEIOBaHHUE
(GYHKIIMU; YMEHHME HCIIONIb30BaTh CBOMCTBA M Tpaduku (QPYHKIMNA IS pelIeHHs] YpaBHEHHH,
HEPaBEHCTB W 3aJau C MapaMeTpamu; h300pa)kaTh Ha KOOPAMHATHOM IMIOCKOCTH MHOXKECTBA
pelieHnid 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 QyHKIMM;, YMEHUE BBIYHCIATH MPOU3BOIHBIE CYMMBI, MPOU3BEACHHS, 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-DKOHOMHYCCKHX | (DU3MUYSCKUX 3aJlavax,
JUTSL OTIPEJICTICHUSI CKOPOCTH M YCKOPEHUS; HAXOIUTh IUIOMAAH W 00BEeMBI (UTYP C IIOMOIIBIO
WHTErpana;  3HAKOMCTBO C  MaTeMaTH4YeCKUM  MOJCIMpPOBAHUEM  Ha  TpUMeEpe
nuddepeHIaTbHBIX YPaBHEHHI;

- yMEHHE ONEepPUPOBATh MOHATUIMHU: KOMIUIEKCHOE YHCIIO, CONMPSKEHHBIE 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; YMEHHUE HCCIIE0BaTh CTATUCTUYECKUE JTAHHBIE, B TOM YHUCIIE 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 3a71a9 (GopMyIIbl CIOXKEHUS U YMHOXKCHHUS BEPOSTHOCTEH, popMyITy
MOJHOM BeposTHOCTH, Gopmyny beprymnm, komOuHaTtopHuble GakTel U (GOpMyIIbI, OLEHUBATH
BEPOSITHOCTH PEATBHBIX COOBITHIA;

- yYMEHHE OIEpUpoBaTh MOHATHAMHU: CJIydailHas BEJIMYHMHA, pacIpe/eseHHe
BEPOSITHOCTEH, MAaTeMaTHYeCKOe OXHMIaHWE, [HUCIEPCHs W CTaHAAapTHOE OTKJIOHEHHUE
CllydyailHOM  BeJWYMHBI, (DYHKIMM  paclpeneieHuss W IUIOTHOCTH  PaBHOMEPHOTO,
MOKa3aTeIbHOTO U HOPMAJIBHOTO PacIpeIelieH!; YMEHHE HCIIOIb30BaTh CBOMCTBA N3YYEHHBIX
pacripenieNieHuil Ui pelIeHusl 3a/1ad; 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, JBYIPaHHBIA YTOJI, TPEXTPaHHBI yrod,
NepeCceKaroIInecs, Mapajule/IbHble W CKPEIIMBAMOLIMECS MpsMbIe, M[apalIeNbHOCTh |
NEPIEHIUKYIISIPHOCTD MIPSAMBIX U IUIOCKOCTEH, YIOJ MEXKIY MPSIMBIMH, YIOJl MEXIY IPSIMOU H
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH;, YMEHHE HCIOIb30BaTh MPH PEHICHUH 3a]ad
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, LMIMHIpP, KOHYyC, map, cdepa, pa3BepTka IOBEPXHOCTH, CEUCHHMs] KOHyca U
LWINHApA, TapajjielbHble OCH WM OCHOBaHMIO, CEYEHHE MIapa, IIOCKOCTb, Kacarolasics
ceppl, LWIMHJIpPA, KOHyCa, YMEHHE CTPOMTh CEYEHHE MHOTOTPaHHUKA, H300pakaTh
MHOTOIPaHHUKH, (GUTYphl U MOBEPXHOCTH 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 MNpHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WM OMNPOBEPraTh HX;
yMEHHE NPOBOAUTH Kiaccupukanuio GUryp MO pa3Iu4yHbIM IpHU3HAKaM, BBINOJIHSATH
HE00XO0/IMMBIE TONOJIHUTENIbHBIE TOCTPOCHHUS;

- yMEHHEe CBOOOJHO ONEpPHpPOBATH MOHATUAMHU: IJIOUIA]b (GUIYpBl, 00BEM (GUTYDHI,
BEJIMYMHA YIJIA, PACCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHHUE MEXIy HpSIMBIMHU,
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 CBO6OJIHO ONCprupoOBaATh 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,
HCKYCCTBE, 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, KOOPAMHATH BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE 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 331a4 APYTUX Y4eOHBIX MIPEIMETOB; 3HAKOMCTBO
C MNOHATUAMM: Matpuma 2xXx2 u 3x3, ompeneiauTeab MaTpPUIbl, TE€OMETPUUYECKUM CMBICHT
OIIpeACIUTENS;

- YMEHHE MOJICJIUPOBATh pPEAJbHbIC CUTYyallMd Ha S3bIKE MATEMATUKH; COCTABIISITH
BBIPOKCHUS, YPAaBHEHUs, HEPABEHCTBA M MX CHCTEMBbI MO YCJIOBHMIO 3aJa4yM, 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 3aJlayM; 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. Breibupate cnocoObl pemieHus 3aaad NpoheCcCHOHATBHOU 1eATEIbHOCTH
MPUMEHHUTEIHLHO K Pa3IMUHbIM KOHTEKCTaM.
OK 02. Hcnonb30BaTh COBPEMEHHBIE CPEICTBA MOKMCKA, aHAJIU3a U UHTEPIIpETaluu

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. D¢ dexkTrBHO B3aMMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaHJIE.

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 IIOBEJICHUE HAa OCHOBE TPAJUIMOHHBIX OOILIEUEIOBEYECKUX LIEHHOCTEH, B TOM
Ylyclie C YYeTOM TapMOHHU3ALMK MEXHAIMOHAIbHBIX M MEXPEIUTHO3HBIX OTHOILIEHUH,
MPUMEHSTh CTaHAAPThl aHTUKOPPYNIIMOHHOTO MTOBEACHHUS.



5. TemaTH4yecKHuii IUVIaH U cojiepKaHue Y4eOHol TucuumiInabl 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 llean u 3anaun | Cogep:kaHue y4eOHOr0 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 JleficTBHSI 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. Berancnenue u npeodbpa3zoBanusi. YpaBHEHHS U HEPaBEHCTBA. [ eOMeTpHst Ha IMIIOCKOCTH. 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 crepeoMeTrpuu. | IIpenmer crepeomerpun. OCHOBHBIE NOHATHA (TOYKA, MPAMAsi, MJIOCKOCTh, MPOCTPAaHCTBO). OCHOBHBIE 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 | [lapamnensHbie npsiMble u miockocTs. Onpenenenue. [Ipusnak. CoiicTBa.
NPSMBIX, NIPAMON U [Napannensable iockoctu. Omnpenenenue. [Ipuznak. CpoiicTa. 4 12
IVIOCKOCTH, IVIOCKOCTEH Tetpasap u ero osnementsl. Ilapamnmenenumnexn u ero sieMeHThl. CBOMCTBa NPOTHBOIOJOXKHBIX TpaHeW U '
JuaroHaneil mapamienenunena. IlocTpoeHre OCHOBHBIX CEYEHHH.
Coaepxanne yueOHOr0 MaTepHaJIa
Tema 2.3 Ilepnenaukynspuele  mnpsimele. IlapamuienbHble  mpsiMble, NEPIEHIUKYISPHBIE K  INIOCKOCTH. IIpu3Hak 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- OpHEHTHPOBAHHBIX 3aa4.
Tema 2.4 Iepnenauxyasip | Comep:kanue yueGHOro Mmatepuaa
H HaKk/IoHHasA. Teopema o | [lepnennukymsip 1 HakIoHHas1. Teopema o TpexX NEPHEHAMKYISIpax. YTOJI MEKAY NPSIMOI 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. CilokeHHEe 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. J[eKapToBbl KOOpAMHATHI B HPOCTpaHCTBE. BekTopsl B mpoctpancTBe. Cl0KEHHE W BBIYMTaHHE 2,3
BEKTOPOB. YMHO)KEHHE BeKTopa Ha yncno. KoopanHaTel BeKTopa
Pasnes 3 OcHoBBI TpUroHoMeTpun. TpuroHomerpunieckue GyHKIuu
Tema 3.1 Copaeprxanue yued0HOro 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 OJHOTO M TOT'O Y€ 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 TpUroHoMeTpudeckrne QyHKIuH. Mx cBoiicTBa 1 rpaduKy. 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 TPUTOHOMETPHUUECKHE YPAaBHEHHSA, CBOJSIIMECS K KBaJApPaTHBIM, 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 v
HpoH3BOTHOL. POPMY.THI H NPHPAILEHHs APTyMEHT. [Mpupamenne pyHKkImu. 3anauu, TPUBOJALLE K MOHATHIO MPOM3BOLHOM. 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:kanue yueOHOro MaTepuaJa

[onsitne nempepbiBHOW (dyHKumu. CpoiicTBa HempepblBHOW (yHKIMH. 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 pUIMUECKHI 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 _
dymscnuii, Touxu Bospacranue u yObiBaHMe (DyHKIMH, COOTBETCTBHME BO3pacTaHUs M yObIBaHHMSA (DYHKIHMM 3HAKy MPOWU3BOIHOM.
JKCTpeMyMa 3anaun Ha MaKCUMyM M MHHUMYM. Anroput™ uccieqoBaHus QyHKIMK M MMOCTPOCHUS €€ TpauKa C MOMOMIBIO 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
HaUMeHblIee 3HAYEeHNe anmnapaTa MaTeMaTHYecKOro aHaJln3a ’
byuxuumi IIP. Haumensiiee u Hanbomnbinee 3HadeHne GpyHKIrn. HaxoxkaeHrne onTHManbHOTO pe3yJibTara ¢ OMOIIBI0 23
MIPOM3BOJHOM B MPAKTUYECKUX 3a7adax '
Tema 4.7 TlepBooBpasnas Conep:kaHue y4eOHOro MmaTepuasa _ _
dysscnmn, Tipasia O3HaKOMJIeHI/ICv C NOHATHEM HHTeTpana U nepBooOpazHoi 1is (b}v/HKuHH y-f()v(). Pemenue 3ana4 Ha cBSI3b
ePBOOGPASHEIX. MEePBOOOPA3HOM U €€ MPOU3BOAHOMN, BRIYMCICHHE TEPBOOOPA3HOMN 111 JaHHOM (beHKuym. Tabmuma hopmyit ajs 1,2
HaXOKICHUS MepBooOpasHbIX . M3ydueHue npaBuiia BEIYUCICHNS IEPBOOOPA3HOI.
Tema 4.8 ILiomans Copaepxanne 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 "
ITP. Penenue 3a/1a4 Ha MPUMEHEHUE MHTETPaIa JJisl BBIUMCIICHHS] (PU3NUECKUX 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 | mapaenenunena. Ky06. nupamuna u e€ ssementsl. [IpaBuiibHas nupamMu/ia. '
Tema 5.2 IIpaBUiIbHBIE Coaep:xxanue yueOHOro MaTepuaJa
MHOTOrPAHHUKH B sKM3HM | [Lmomans moBepxHOCTH MHOTOTpaHHUKOB. [IpocTeiinme koMOMHAII MHOTOTPaHHUKOB. BBIYrCIIEHIE 371EMEHTOB 12
MPOCTPaHCTBEHHBIX Quryp( pedpa, AnaroHanu, yrisl) IIpaBuibHbple MHOTOTPaHHUKH. '
Coaep:xanue y4eOHOro 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.II/IHy), CCUCHUC NWJIMHAPA (napannenLHO )48
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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
IUIONIAAY NOBePXHOCTH Ted | O0BEM mpsiMoyrosibpHOro napamienenunena. O0péM nupaMuabl, TPU3MBL, Ky0a, KOHYCa, Iapa, THWIKHAPa 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, JoaeKa’ap, MKOCadap). 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
¢pyHkuus, eé cBoiicTpa. . . y = Yx .
Tpeo6pazosanue [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 ¢ MPOU3BOJIBHEBIM JISHCTBUTEIHHBIM MOKa3aTenaeM. Onpe/eeHue moka3aTenbHONH QYHKIINY 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 BBE/ICHUSI HOBOH MEepeMeHHO, (DYyHKITMOHAIBHO- 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 JorapudpMUPOBAHSI 1,2
CpoiicTBa Jorapugmos.
IIP. Pemienne npumepoB 2,3
Tema 6.6 Copaepxanne yueOHOr0 MaTepHaJIa
Jlorapu (l)MI/I;leCKaSI Jlorapudmungeckas pynkius, e€ cBoiictsa. Ilonarus morapudmuyeckoro ypasaeHus. 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
NPHUPoOJe 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 | 3aBEICHMEBIE M 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 mpumMepoB 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 MeJIMaH, pa3max, nucnepcusi). Padora ¢ tabnuiiamu, rpadukaMu, 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 OTICIbHBIX BHJIOB pabOT, CBA3AHHBIX ¢ Oyaymiell MpodecCHOHANBHON JesTebHOCThIO, B (JopMe MpakTHUeCKOH
IOATOTOBKHU B 00bEMe 78 yacos
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6. MaTepuaJbHO-TEXHUYECKOE U YUeOHO-MeToInueckoe odecnevyenmne

6.1. TpedoBanuss K MHHMMAJbLHOMY MATEPHAJLHO-TEXHHYECKOMY H Yy4eOHO-
MeTOAU4YeCKOMY 00ecriedeHHI0 YCJIOBHI peain3auuu NpPorpaMmbl JTHCHUTITHHBI

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

[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
CHEeLHMATU3UPOBAHHON y4ueOHOM MeOenplo M CpeAcTBaMH OOYYEHHUs, JOCTATOYHBIMH ISt
BEHITIONTHEHNS TPEOOBAHMH K YPOBHIO MOATOTOBKH 00YUAIOIIHXCS .

B KaOuHeTe JOJDKHO OBITh  MyJIbTUMeNUiiHOe 000pyAOBaHUE, MOCPEICTBOM
KOTOPOTO YYacTHUKM O0pa3oBaTeIbHOrO Ipolecca MOTYT IPOCMaTpUBaTh BHU3YaIbHYIO
UH(OPMALIKIO IO MAaTEMAaTHKE, CO3/1aBaTh MPE3EHTALMH, BUICOMATepHAIIbl, HHBIC TOKYMEHTHI.

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

. MHOTO(YHKIIHOHATIBHBIA KOMIUIEKC IPETIO1aBaTels;

. HarJsAHbIE TOCOOMA (KOMIUIEKTHI y4eOHBIX TaONUI], IUIAKaToB, IOPTPETOB
BBIJTAIOLINXCSI YYCHBIX-MAaTEeMaTHKOB H Jp.);

. MH()OPMAIIMOHHO-KOMMYHUKAaTHBHBIE CPEJICTBA;

. 9KPaHHO-3BYKOBBIE ITOCOOUS;

. KOMIUIEKT TEXHHYECKOW JOKYMEHTAllMH, B TOM YHCIIE TAaclopTa Ha CpelCcTBa
00y4YeHHsI, ”HCTPYKIINH 110 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acHOCTH;

. OnOIMOTeYHBIN (OH/I.

B OuOmoTeyHslii GOHA BXOJAT YYEOHHKH, y4eOHO-METOIUYECKHE KOMILICKTHI

(YMK), obecrieurBaronyie OCBOCHHE YICOHON UCIUITINHBI «MaTeMaTuka, peKOMEHJOBaHHBIE
WIN JIONYyIIEHHbIE JUI MCII0JIb30BaHMsl B MPO(ECCHOHAIBHBIX 00pa30BaTEeIbHBIX 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-TIOMYJIIPHOU U IPYTOMl JINTEpaTypO 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 (dIEKTPOHHBIM KHHTaM,
pakTUKyMaMm, TecTam, MaTtepuanam EI'D u np.).

6.2 NupopmanuoHHoe odecrieyeHre 00ydeHust
OcHOBHasl IMTepaTYpa

AJredpa U Hayaja matematuyeckoro aHaamu3a. 10—11 xmaccel : 0a30BBIH U yrITyONEHHBIN
ypoBHH : yuebnuk / III. A. Anumos, 0. M. Konsirun, M. B. Tkauésa [u np.]. — 11-e u3z., crep.
— MockBa : Ilpocemenue, 2023. — 463 c. — (Maremaruka: anrebpa W Hayaia
MareMaTu4eckoro anaiamsa, reomerpusi). — URL: https://e.lanbook.com. — Pexxum mocryna: mo
TIOJTITHICKE.

AJredpa m Hayaja mMatematuyeckoro anaamsa. 10-11 xmaccel : 6a30BbIi U yriTyOJICHHBIHN
ypoBHU : yuebnuk / I1I. A. Anumos, 0. M. Konsirun, M. B. Tkauésa [u ap.]. — 11 - e u3z. crep.
— Mocksa : Ilpocsemenue, 2023. — 463 c. : uin. — (Maremaruka : anrebpa W Hayana
MaTeMaTH4YeCKoro aHanmsa, reometpusi). —100 9k3.

I'eomerpus. 10—11-ii kaacesl : 6a30BbIH U yriIyOnE€HHBIN ypoBHU : yueOHUK / JI. C. ATaHacsH,
b. B., K. C. [mu gp.]. — 11-e uzn., crep. — Mocksa : IIpocsemenune, 2023. — 287 c¢. —
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(Marematuka: anreOpa ¥ Hayajia MaTeMaTWyeckoro anammsa, reomerpusi). — 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. : wi.- (MI'Y —
mkosne). — 50 3k3.

Auiredpa U Hayaj1a MaTeMaTH4eckoro anajau3a. 10 kiacc : 6a30BbIi U yriyOJEHHBINA 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 aHanusa, 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. ®&énoposa, M. U. [llabynun. — 10-e u3n.,
crep. — Mocksa : IlpocBemenue, 2022. — 384 c. — (MaremaTtuka: aiareOpa W Havaia
MareMaTu4eckoro anaiamsa, reometpusi). — URL: https://e.lanbook.com. — Pexxum nocryma: mo
MOJIITUCKE.

JlonmoJaHMTEIbLHAS JUTEPATYPA

Aaredpa U HayaJia MaTeMaTH4Yeckoro anaan3a. 10 kaace : 6a30BbIi U yriTyONEHHBIA YPOBHU
: yueObnuk / C. M. Hukonwsckuii, M. K. IToranos, H. H. Pemernukos, A. B. IlleBkun. — 10-¢
u3l., crep. — Mocksa : IIpocsemenue, 2022. — 431 c¢. — (MaremaTuka: anreOpa U Havaja
MaTeMaTHYeCKOro ananmsa, reomerpus). — URL: https://e.lanbook.com. — Pexxum gocryna: mo
TIOJIITUCKE.

Aure0pa u HayaJla MaTeMaTH4YecKoro anajausa. 11 kiacc : 6a30Bbli U yriyOJaEHHBIH 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
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/. XapakTepUCTHMKA OCHOBHBIX BHJIOB Y4YeOHOW /esITeJILHOCTH,

KOHTPOJIb U OLICHKA Pe3yJIbTATOB y4eOHOU AMCUHUIIIMHBI.

KoHTponbs u oreHKa pe3yabTaTOB OCBOEHHUS YYEOHOW MMCIMIUIMHBI OCYIIECTBIISICTCS
npernojiaBaTeseM B MpoIlecce MPOBENEHUS MPAKTUYECKUX 3aHSATHHA, TECTUPOBAHUS, a TaKkKe
BBITIOJTHEHHS O0yYAIOIIMMHUCS WHINBUTyTBHBIX 3aJaHUN U TIPOMEXYTOYHOM aTTeCTaINeH.

MeTobl KOHTPOJIS HalpaBJIeHbl Ha MTPOBEPKY 00yUAIOIIUXCSL:

v — BBIIIOJIHATH YCJ'IOBI/UI 31aHUA Ha TBOp‘—IeCKOM ypOBHe C Hpe,I[CTaBHeHI/IeM
COOCTBEHHOH TO3HIIUY;

v — J1eaTh OCO3HAHHBIA BBHIOOP CIIOCOOOB JAEHCTBUI U3 paHee U3BECTHBIX;

v —OCYIIECTBIISATh KOPPEKIMIO (MCIPABICHUE) CICIAHHBIX OMIMOOK HAa HOBOM
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YpOBHE Mpe/iaraeMbIX 3aaHUI;

v — paboTaTh B TPYyMIe U NPEACTABIATH KaK CBOKO, TaK U MO3UIUIO TPYIIIIHI
Dopmbl "
Coaepxanune XapaKTepuCTHKAa OCHOBHBIX BHMAOB /eSITEJbHOCTH | METOAbI  KOHTPOJIA H
o0yvaronuxcs OLleHKH pe3y1bTaTOB
(Ha ypoBHe y4eOHBIX eliCTBHI) o0y4yeHHs
Adgredpa
Marematnka (BKIIOYas pasnensl «Anredpa W Hadanma 1. Nutepnperarius
MaTeMaTHYecKoro aHanuzay, «[‘eomerpus», «BeposTHOCTP u | pe3ynbTaToB HaOIIOJCHUI
p 1 CTaTHCTUKa») (0a30BBIH ypOBEHB) - TpeOOBaHMS K MPEAMETHBIM | 3a JIeSTEILHOCTHIO
azze
pe3yibTaTaM OCBOEHHS 0a30BOTO Kypca MaTeMaTHKH JOJDKHBI | 00yJaromierocs B
IToBTOpeHue Kypca
OTpaXkaTh: mporecce OCBOEHUS
MaTeMaTUK .
. - BIQJCHHE METOJaMHU [O0KAa3aTelbCTB, AITOPUTMAMH | 00pa30BaTEIHLHON
OCHOBHOM IIKOJIBI
peleHus 3a1a4; yMeHne GopMyIupoBaTh ONpPEAETICHUS, aKCUOMBI | TPOTPaMMBI.
U TEOpeMbl, TMPUMEHATh UX, MPOBOJUTH JOKa3aTelbHbIC 2. CrapTtoBas
Pa3znen 2 Ilpsmblie u
paccyKIeHUA B XOJI€ PELICHUA 3a/1a4; JUAarHOCTHKA IMOJATOTOBKHU
IVIOCKOCTH B
- yYMCHHE OINEpUpOBATh MOHATHSIMHU: CTENEHb YHUCIA, | 00ydYarommxcs o
IPOCTPAHCTBeE. .
K morapu(M YHCla; YMEHHE BBIMONHATh BBIYUCICHUE 3HAYCHUH W | IIKOIEHOMY Kypcy
00pAVHATHI " .
P npeoOpa3oBaHKs BHIPAKEHHH CO CTENECHSAMH U JIorapuMaMu, | MAaTEMaTHKH, BBISIBJICHUE
BEKTOPbI B .
P npeoOpa3oBaHus APOOHO-PAIIMOHATIBHBIX BEIPAKCHUH; MOTHUBALIUM K HU3YyYEHUIO
NMPOCTPAHCTBeE.
poctP - yYMEHHUE ONEepUpOBaTh MOHATUAMH: palUOHAIbHBIC, | HOBOTO MaTepuaa.
HppallOHAIbHEIE, [I0Ka3aTeIbHbIE, CTCIICHHBIE, 3. Texynuit
Pazgen 3 OcHoBbl
nmorapuMUYECKUe, TPUTOHOMETPUYECKHE YpPaBHEHUS U | KOHTPOIIb B hopMe:
TPUTOHOMETPHH.
HEPABEHCTBA, UX CUCTEMBI; - YCTHOTO u
TpuronoMerpuyecku
o - YMEHHE ONECPUPOBATH TMOHATUSAMH:  (DYHKIHS, | MTACBMEHHOTO OIMPOCa;
e QyHKIUH
y HempepeiBHas  (yHKIUSA,  MPOW3BOAHAA,  IepBooOpas3Hasd, - MPAKTHYECKUX
p 4 OTIpE/ICNICHHBI WHTErpaj; yMEHHE HaXOIUTh NPOM3BOJAHBIEC | padoT;
aszzen .
AJIEMEHTApHBIX (PYHKIMHA, WCIONB3YS CIPAaBOYHBIE MAaTEPHAIIBL; - KOHTPOJBHBIX
IIpousBognas U N
5 HCCIIEIOBATh B MIPOCTEHUIITNX CIIy4asx QYHKIIMA HA MOHOTOHHOCTb, | pabOT 10 TeMaM pa3ielioB
neppoodpasHas .
o P P HaXOJUTh HaWOONbIIME W HAWUMEHBIIWE 3HAYEHHs QYHKIWA; | AUCIUILINHEI,
HKLIHHU
4 CTpOUTh TpaUKN MHOTOYICHOB C HCIOJH30BAaHHEM armapara 4. . Hrorosas
p 5 MaTeMaTHYeCKOTO aHalHu3a; MPUMEHSTh NPOM3BOAHYIO TMpH | artectanmus B (opme
aszzen .
pemieHnyn  3ajad  Ha  JBW)KEHHME;  pelIaTh  MPaKTHUKO- | dK3aMeHa

MHOFOFpaHHHKI/I H
TeéJa BpaleHus

Pa3znen 6. Ctenenu n
kopHHu. Crenennas,
nokasaTrejbHas /|
Jorapupmuyeckas
byHkuun

Pazgen 7 DneMeHTHbI
Teopuu
BEePOATHOCTEM U
MaTeMaTH4YeCKOH
CTATHCTHKH.

OpPHEHTUPOBAaHHbIC 3a7a4d Ha HAWOOJbIIME ¥ HAMMEHBIIHNE
3HAYEHUSs], HA HAXOXKJICHUE ITyTH, CKOPOCTH M YCKOPEHHUSI,;

- yYMEHHE OIepUpPOBaTh MOHATHSIMHU: pPaLHOHATbHAS
GyHKIWHS, (hyHKIHS, byHKIHS,
norapupmudeckas (QYHKIUS, TPUTOHOMETpUYECKUE (QYHKIHH,

IIOKa3aTesIbHas CTEIEeHHAas
oOpaTHble (YHKIHMH; YMEHHE CTPOUTH TIpadUKd H3yYEHHBIX
(GyHKIUH, UCMONB30BaTh TpadUKU MPU H3YYEHUH TPOIECCOB H
3aBUCHUMOCTEH, MNpH pElIeHHH 3aJa4 W3 JPYTruxX Yy4eOHBIX
MPEeIMETOB M 3aJad M3 PealbHOW KHU3HH; BBIpaXaTh QOpMylaMu
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, 3a1a41

3 O00JacTH YNpaBiCHUS JUYHBIMH W CEMEHHBIMH
(pmHAHCAMM); COCTABIIATh BRIPAKEHUS, YPAaBHEHHSI, HEPABEHCTBA U
HX CHUCTEMBl IO YCIIOBUIO 3a/layd, MCCIEAO0BATH IIOJIy4EHHOE
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pelIeHne U OLleHUBATh MPaBIONOJOOHOCTD PE3yIbTATOB;

- YMEHUE OINEpPUPOBaTh MOHATUSIMH: CpEIHEe
apupMeTHIecKoe, MeAuaHa, HauOOJbIllee W  HAaWMCHBIICE
3HAYeHUs, pa3Max, JAUCIEpPCHs, CTaHIApTHOE OTKJIOHEHHUE
4yrcIoBOro Habopa; yMeHHE U3BJIEeKaTh, WHTEPIPETUPOBATDH
nHGOPMaLMIO, NPEACTaBICHHYI0 B Ta0iaMLIax, Ha JUarpaMmax,
rpaduKax, OTPaXaloIIyl0 CBOIMCTBAa peaJbHBIX MpPOLECCOB U
SIBJICHUH; NPeINCTaBIATh HMH(DOPMAIMIO C IOMOIIBI TabIUL U
JarpaMM; UCCIeI0BaTh CTAaTUCTHUECKUE AaHHBIE, B TOM YHCIIE C
MpUMEHEHNUEM IpaUueCKUX METOJIOB U AJIEKTPOHHBIX CPE/ICTB;

- yMEHHE ONEePUPOBATH MOHATUAMM: CIyIalHBIH OIBIT U
cirydaifHoe COOBITHE, BEPOSTHOCTh CIy4aifHOTO COOBITHSI, YMEHHE
BBIUUCIIATH BEPOSTHOCTE C HCIOJIB30BAaHUEM TIpaduyecKux
METOAOB; TIPUMEHATh (OPMYJBl CIOXKEHHA U YMHOKEHUS
BEPOSITHOCTEH, KOMOWHATOPHBIE (PAaKTHI U (POPMYJIBI TPU PEHICHUH
3aJa4; OLECHUBATh BEPOSTHOCTH PEANBHBIX COOBITHII; 3HAKOMCTBO
CO CIy4allHBIMH BEJIMYMHAMH, YMEHHE NPUBOJUTH MPUMEPHI
NpOSIBJIGHUSI 3aKOHAa  OONBIIMX YHCEJ B MNPUPOAHBIX H
OOIIECTBEHHBIX SBJICHUSAX;

- yYMCHHE OINEpUpOBaTh MOHATHUSMH: TOUYKa, MpsMasi,
IUIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN YIOJl, CKPEILHUBAIOILNECS
npsMble, MApAUICTLHOCTh M IMEPIEHANUKYISPHOCTh TPSMBIX H
IUIOCKOCTEH, YTOJ MEXAY MPSAMBIMH, YrOJl MEXIY NpSMOH H
IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMH, PACCTOSIHUE OT TOYKH J10
TUIOCKOCTH, PAacCTOSIHUE MEXIy NPSMBIMH, PAacCTOSHHE MEXKIY
IUIOCKOCTSIMM; yYMEHHE HCIOJIb30BaTh MPH PELICHUH 33134
n3ydeHHbIe (aKThl U TEOPEMBI IUTAHUMETPHU; YMEHHE OIICHUBATH
pa3Mepbl 00BEKTOB OKPYKAIOIIEI0 MHUPA;

- YMEHHME OIEpHUpOBaTh MOHATHSIMHU: MHOTOIPAHHUK,
ceueHWe MHOTOTpaHHMKa, Ky0, Tapajuieienune],, IMpu3Ma,
nupamuza, Gurypa U MOBEpXHOCTh BPALICHUS, LUIMHAP, KOHYC,
map, cdepa, cedeHuss QUTYpPHl  BpalleHUs, IUIOCKOCTb,
Kacaromasicsi cepsl, HWIMHIPA, KOHYCa, TUIOMA/ b MOBEPXHOCTH
MUPaMHIBL, IPU3MBI, KOHYCa, IUIMHAPA, IUIomaas chepbl, 00bEM
Ky0a, IpsSMOYTOJIBHOTO Hapajuiesenune/ia, MUPaMu/Ibl, TPH3MEI,
LWINHIPA, KOHYCa, L1apa; yMeHHe H300pakaTb MHOTOTPAaHHUKH U
MOBEPXHOCTH BpAIICHUS, MX CEUEHHS OT PYKH, C IOMOIIbIO
YEepPTEIKHBIX HHCTPYMEHTOB U JICKTPOHHBIX CPEJICTB; 3HAKOMCTBO
C CUMMETpPHUSIMH B IPOCTPAHCTBE; 3HAKOMCTBO C TNPAaBHIbHBIMH
MHOTOTpPaHHUKAMH;

- yYMEHHUE OINEepUpoBaTh IMOHATHUAMH: [BIDKCHHE B
MPOCTPaHCTBE,  HOAOOHBIE  GUrypsl B IPOCTPAHCTBE;
WCTIONIb30BaTh OTHOIICHHWE IUIOIIAe MOBEPXHOCTEH W 00BHEMOB
MOJOOHBIX (GUTYp MPH PELICHUH 3a1a4;

- yYMEHHE BBIUUCISTh FEOMETPHUYECKIE BEIMYUHBI (JIMHA,
yroJy, IIOmaab, O00bEM, IUIOMIAh ITOBEPXHOCTH), HCIIONB3YS
n3ydeHHbIe YOPMYJIIBI U METO/BI;

- yYMEHHE OINEepUpOBaTh TOHATHAMHU: MPIMOYTOJIbHAS
cucTeMa KOOpIMHAT, KOOPIWHATHI TOYKH, BEKTOP, KOOPIMHATHI
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BEKTOPA, CKAIIPHOE IPOMU3BENEHHUE, YrOJI MEXKIY BEKTOpaMH,
CyMMa BEKTOPOB, IIPOU3BEIAEHUE BEKTOPA HAa YHUCIJIO; HAXOAUTH C
MIOMOILBI0 M3YyYEHHBIX (POPMYJN KOOPIMHATHI CEPEelUHbI OTPE3Ka,
pPacCTOsTHUE MEXKY IBYMs TOUKaMU;

- yMeHHe BBIOMPATh MOAXOAAIINN N3yYEHHBI METOA JUIS
pelieHus 3aladd, paclo3HaBaTb MaTeMaTHYecKue (axkThl U
MaTeMaTHYeCKHEe MOAETH B MPHUPOAHBIX U OOIIECTBEHHBIX
SBIICHUSAX, B HMCKYCCTBE; YMEHHE TPUBOIUTH IPHUMEPEI
MaT€MAaTHUYECKUX  OTKPBITUA  POCCUHCKOM M MUPOBOH
MAaTE€MaTUYECKON HayKH.

- yMEHHE OIEpHUpOBaTh MOHATUSIMH: OMpeAesICHHUE,
akcuoma,  Teopema,  CIEICTBUE,  CBOMCTBO,  IPHU3HAK,
JOKa3aTeNIbCTBO,  PABHOCUIIBHBIE  (DOPMYJIHPOBKH;,  yMEHHE
(dhopMyIMpoBaTh 00OpaTHOE M TPOTHBOIIOJIOKHOE YTBEPKICHHE,
MPUBOAUTH MPHUMEPbl M KOHTPHPUMEPHI, HMCIOIB30BATH METOJ
MaTeMaTHYeCKOH  HMHAYKUWH;,  MPOBOJUTH  JOKa3aTeIbHBIC
paccyXKIeHusl IpH peIIeHUH 3a4ad, OLECHHMBATh JIOTMYECKYIO
MPAaBUIBHOCTh PACCyKICHUH;

- YMEHHE ONEpPUPOBATh TOHATUSIMH: MHOXECTBO,
MOJMHOXXECTBO,  OIEPALUH HaJ MHOXECTBaMH; YMEHHE
WCTIONB30BaTh  TEOPETUKO-MHOXKECTBEHHBI  ammapar IOE
OINMCAHUSl PEATBHBIX IPOIECCOB U SIBICHUH W TIPH pElICHHU
3aja4, B TOM YUCJIE W3 APYTHX Y4eOHBIX IPEAMETOB;

- yYMEHHE ONEepPHPOBATh MOHATUSIMHU: Ipad, CBA3HBIN rpad,
JepeBo, LMK, Ipad  Ha IUIOCKOCTH,; YMEHHE 3a7aBaTh H
OMHUCHIBATH Tpadbl pPasIMYHBIME CIIOCOOAMH; HCIIOJIb30BATh
rpadbl IpU pEeICHUN 3a/1aY;

- yMEHUE CBOOOJIHO OIEpUPOBaTh2 IMOHATHSIMU:
codyeTaHWe, MEpPEeCTaHOBKA,  YHCJIO  COYETAHWH,  YHCIIO
NEpecTaHoBOK;  OmHOM  HbiOTOHa;  yMeHHE  NPUMEHSTH
KOMOWHaTOpHBIE (PAaKTHI U pacCyKCHUS JIJIs PEIICHHUS 3a/1a4;

- YMEHHE ONEepUpOBaTh MOHATHIMHU: HATYpaJbHOE YHCIIO,
LEJIOE YHCIIO0, OCTaTOK [0 MOIYJII0, PAalMOHAIBHOE YHCIIO,
HppalroHaIbHOE YHUCIO, MHOXKECTBAa HATypalbHBIX, IEIbIX,
palMOHATBHBIX, JACHCTBUTEIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
npusHaku genumocty, HOJ[ m HOK, anmroput™m EBknmpa npu
pellieHnH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU TMO3UIUOHHBIMH
CHUCTEMaMH{ CUUCIICHHUS;

- yMeHHe CBOOOJHO OIIEPUPOBATH IMOHITHUSIMU: CTEIICHD C
LEJIBIM TOKa3aTeleM, KOPeHb HAaTypalbHOW CTENEHH, CTENEHb C
palMOHAJBHBIM IIOKa3aTelneM, CTENeHb  C JCHCTBUTEIBHBIM
(BellleCTBEHHBIM) TTOKA3aTeNeM, JIOrapu(pM Yuciia, CHHYC, KOCUHYC
W TaHT€HC MPOU3BOJILHOTO YUCIIA;

- YMEHHE OIEpUPOBATh TOHATUSMH: TOXJIECTBO,
TOXJECTBEHHOE TNpeoOpa3oBaHUe, ypaBHEHUE, HEPaBEHCTRBO,
cucTeMa ypaBHEHHH M HEPaBEHCTB, PAaBHOCHIBLHOCTH ypaBHEHUH,
HEpaBEHCTB M CHUCTEM, pallMOHAIbHBIE, HPpPaIHOHAILHBIE,
MoKa3aTeNbHBIE, CTEIICHHBIE, norapudMuueckue,
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TPUTOHOMETPHUYECKNE YpaBHEHHS, HEPaBEHCTBA M CHCTEMBL,
YMEHHUE pellaTh YpaBHEHHS, HEPABEHCTBA U CHCTEMBI C TIOMOLIBIO
Pa3NMYHBIX TPUEMOB; pelIaTh ypaBHEHUsS, HEPAaBEHCTBA W
CHCTEMBI C TapaMeTPOM;IPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX
CHCTEMBl IJIsl PEUICHHS MaTeMaTH4ecKuX 3afad M 3aJad U3
Pa3IMYHBIX 00JIaCTel HAYKH U pealbHOM KU3HHU;

- yMeHHe CBOOOJHO OMEpPUPOBATh MOHITUSAMH: Tpaduk
¢dbyakmn, odbpaTHas GpyHKINSA, KOMIO3UIUA (HYHKITUA, JTHHEHHAS
¢byHKUuMs, KBagpaTuyHas QpyHKIHS, cTeneHHast GYHKIHS C LeIbIM
mokaszareieM, TPUTOHOMETPHUYECKHEe  (YHKUWH, OOpaTHBIC
TPUTOHOMETPHUUYECKUE hyHKIIH, MOKa3aTeIbHas u
norapupmuyeckas  (QyHKIHH; yMEHHE CTPOUTHh  TpaduKu
(hyHKIMH, BBIMOMHATH TpeolOpa3oBanus rpadukoB (GyHKIWH;
YMEHHE WCHOJBh30BaTh Tpadukd QYHKOUA [ W3YYCHHUS
MPOIECCOB U 3aBUCHUMOCTEH TpH pelIeHWH 3afad W3 JpyTrux
Y4eOHBIX TIPEIMETOB W W3 pEaJbHOW JKWU3HW; BBIPAXKaTh
dbopMynaMu  3aBUCHMOCTH  MEXAy BEJIUYWHAMHU;  yMEHHE
CBOOOJIHO OIEpPHPOBATh TMOHATHAMH: YETHOCTh  (YHKIIHH,
MIEPHOANIHOCTD hyHKITIH, OTPaHUYEHHOCTh (hyHKITHY,
MOHOTOHHOCTh (PYHKIMH, SKCTpeMyM (YHKIHH, HauOojibllee U
HauMeHbIllee 3HaueHHWe (YHKIMH Ha TPOMEXKYTKE, yMEHHE
MPOBOJUTH HCCIeNoBaHWEe (QYHKIMHM; YMEHHE HCIIOJIb30BaTh
CBOWCTBa M Tpaduku QYHKUUA A7 pEUIeHUus ypaBHEHUH,
HEpPaBeHCTB W 3a7ad C T[apamMeTpamH; H300pakaTh Ha
KOOPJMHATHON IUIOCKOCTM MHOXKECTBA PELIECHUN ypaBHEHMU,
HEPaBEHCTB U MX CHCTEM;

- YMEHHE CBOOOJIHO OIEpUPOBaTh MOHSATHIMU:

[10CJIE/10BATEIILHOCTD, apupmMeTniecKas mporpeccus,
reoMeTpuyeckas  Iporpeccus, OeCKOHEYHO  yObIBarowias
reoMeTpHuyecKas MIPOTpeCCHs; yMeHHe 3aJaBaThb

MOCIIEZI0BATENIEHOCTH, B TOM YHCIIE C TIOMOIIBI0 PEKyPPEHTHBIX
opmyu;

- YMEHHE OIEPHUPOBATH TOHATHUSMH: HEMPEPHIBHOCTH
(yHKIIMM, acUMOTOTHI Trpaduka QYHKOWW, TepBas W BTOpas
MPOM3BOHAS (PYHKIIMK, TCOMETPUUCCKUN U (U3UYCCKUI CMBICIT
MIPOM3BOAHOM, TIEpPBOOOPA3HAS, ONPEIeIEHHBIN HHTETPall; YMEHHE
HaxXxOJUTh AaCUMNTOTHI Tpaduka (YHKINH, YMEHHE BBIUYUCIATH
MIPOU3BOIHBIC CYMMBI, MIPOU3BEACHMS, YACTHOTO M KOMITO3UIIUU
(yHKIMI, HaXOIWUTh YypaBHEHHE KacaTeNbHOWM K rpaduky
dbyHKIMM;  yMEHHWE  WCIOJNB30BaTh  TPOW3BOTHYIO IS
rccienoBanns PyHKIUH, A1 HAX0XKIEHUS HAMITY4IIero pelIeHUs
B TNPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKUX U
(dbm3udecKkux 3a7avax, JUisl ONMPEICICHUS CKOPOCTH U YCKOPCHHUS;
HaXOJWTh IUIOMIAM H 00BEMBI (PUTYP C TOMOIIBIO WHTETpaJIa;
3HAKOMCTBO C MAaT€MAaTHYECKHM MOJICSIIMPOBAHHEM Ha TPHUMEpE
nudepeHnnanbHBIX YpaBHEHUM;

- YMEHHE ONEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIIO,
COTPSDKCHHBIE KOMIDIEKCHBIE YHCJIa, MOMYJIb M apryMEHT
KOMIUIEKCHOTO 4Yucla, (opMa 3amucu KOMIUIEKCHBIX YHUCEll
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(reoMeTpuueckas, TpPHUTOHOMETpHYECKass W anreOpamdeckas);
YMETh MPOU3BOJHUTH apupmMeTndecKue JIeHCTBUS c
KOMIUICKCHBIMH ~YUCIIAMH; 3HAKOMCTBO  C HCIOJbh30BaHUECM
KOMILJICKCHBIX YHCElT;

- yMeHHE CBOOOJHO ONEpHUPOBATh MOHATHSIMU: CpEIHEE
apupMeTHIecKoe, MeAuaHa, HauOOJbIllee W  HAaWMCHBIICES
3HAYeHUs, pa3Max, OUCIEPCHUs, CTAaHIApPTHOE OTKIOHEHWE IS
ONMCAHUS  YHUCIOBBIX  JAHHBIX;  YMEHHE  HCCIEI0OBaTh
CTaTUCTUYECKHE JaHHbBle, B TOM YHCIE€ C NPUMECHEHHEM
rpadMUecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; TpadUuecKH
HCCIIEIOBAaTh COBMECTHBIC HAOIIIOJICHUS C TOMOIIBIO JHArpaMM
paccenBaHHA U TUHEHHON perpeccun;

- YMEHHE HAXOJUTh BEPOATHOCTH COOBITHH C
WCTONB30BaHUEM TIpaUuecKuX METOJIOB; MPUMEHSTH  JUIs
pemieHus  3agad  QOpPMYJBI  CIOXKEHHS W YMHOXKCHHUS
BEpOATHOCTEH, (QOPMYyITy TONHOH BEpPOSATHOCTH, (POPMYIY
Bepuymnnu, komOuHaTtopHble (akTel W (QOPMYIBI; OICHUBATDH
BEPOSTHOCTU PEATLHBIX COOBITHIA,

- YMEHUE ONEePUPOBATH MOHATUSAMMU: CITydaliHas BEINYMHA,
pacmpefieieHle  BEPOSITHOCTEH, MaTeMaTH4ecKoe OXKHIaHHE,
JMCTIEPCUST M CTaHJAPTHOE OTKJIOHGHUE CIy4alHON BEIHYUHBI,
(yHKIMU  pacmpelelieHHs W IUIOTHOCTH — PaBHOMEPHOTO,
MOKa3aTelbHOTO W HOPMAIBHOTO  paCIpeleNeHHd; yMeHUe
WCTONB30BaTh  CBOMCTBA W3YUYCHHBIX  pAaCHpeAeiCHUi IS
pelieHus 3a/a4; 3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJBLIMX
YKCeN, METOJIbI BEIOOPOYHBIX HCCIICOBAHHI, YMEHUE TTPUBOIUTH
MPUMEPHI MPOSIBICHUS 3aKOHA OONBIINX YHCENT B MPUPOAHBIX H
0OIIECTBEHHBIX SIBICHUAX;

- yMEHHE CBOOOJHO OMEPHUPOBATh MOHATHUSIMH: TOYKA,
npsiMasi, TUIOCKOCTbh, TIPOCTPAHCTBO, OTPE30K, JIyY, MIIOCKUH yrod,
JBYIPAHHBI  yroj, TPEXTPaHHBIA YroJ, TepeceKaromuecs,
napajieNbHble U CKpEeIlMBaroIInecs NpsMbIe, MapaiebHOCTh |
MEPHIEHINKYISIPHOCT TPSMBIX M IUIOCKOCTEH, YOl MEeX1Iy
MPSIMBIMHU, YTOJl MEKIY MPSIMOM M TUIOCKOCTBIO, YIOJI MEXIy
IUIOCKOCTSIMM; yYMEHHE HCIOJIb30BaTh MPH PEIICHUU 3a/1ad
n3yueHHbIe (HaKThl U TEOPEMBI IIAHUMETPHH; YMEHHE OIICHUBATh
pasMepbl 00BEKTOB B OKPY)KAIOIIEM MHPE;, YMEHHE ONEePUPOBATH
MOHSTHSIMU: MHOTOTpaHHHUK, ceueHue MHOTOTPaHHUKA,
NpaBWIbHBIA MHOTOTPaHHHMK, MpH3Ma, NUpamuaa, ¢urypa u
MOBEPXHOCTH BpAIlleH!s, IIHIHHID, KOHYC, ap, cgepa, pa3BepTKa
MOBEPXHOCTH, CEYCHUSI KOHYCa W UWIMHApPA, HapajuleibHble OCH
WM OCHOBAaHHMIO, CEUYEHHE 11apa, INIOCKOCTh, Kacaromasics chepsl,
MWINHIPA, KOHYCa; YMEHHE CTPOWTh CEUeHHE MHOTOTPAHHUKA,
n300pakaTb MHOTOI'PAaHHUKH, (PUTYPHI M IOBEPXHOCTH BpALICHUS,
X CEUYCHHUsS, B TOM YHUCIE C MOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHE TpPHUMEHITH  CBOWCTBA  TreoMeTpHuYecKHx  (Quryp,
CaMOCTOSITEIBHO  (POPMYJIUPOBATH  ONpPENENICHUST H3y4aeMbIX
¢uryp, BBIABHraTh THIIOTE3BI O CBOWCTBAX W NpU3HAKaX
reoMeTpuyeckux (uryp, oOOCHOBBIBaTH WIIM OIPOBEPraTh HX;
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yYMEHUE IPOBOAUTH Kilaccupukaluo (Uryp 10 pazIuyHbIM
MPU3HAKAM,  BBIIOJHATH  HEOOXOIWMBIE  JOTOJHUTEIbHBIE
MIOCTPOEHNS;

- yMeHHe CBOOOJHO ONEepPHPOBAThH MOHITUSMHU: TJIOMIAIb
¢urypsl, 00bEM GUrypHl, BeIWYHHA yTia, PACCTOSHUE OT TOYKU
710 TIJIOCKOCTH, PACCTOSIHAE MEXIY NMPSIMBIMU, PACCTOSHHE MEXIY
IUIOCKOCTSIMM,  TUIOIAaAb  cepbl, IUIOMAAb IOBEPXHOCTH
MUpaMHIBl, TPHU3MBI, KOHyca, UIWIHHApPa, O0BEM KyOa,
OpSMOYTOJIEHOTO — TapajuleNienunena, NUpaMHIbl, I[IPHU3MBI,
UWINHIPA, KOHYCa, Iapa; YMEHHUE HaXOAUTh OTHOIIEHHE 00BEMOB
MoOOHBIX (UTYD;

- YMEHHE CBOOOIHO OINEpUPOBaTh MOHSATHAMHU:
IBIDKEHHE, TapaJuIeIbHBIA IEPEeHOC, CUMMETPUS Ha IIOCKOCTH U
B NIPOCTPAHCTBE, TIOBOPOT, IIpeoOpa3oBaHre MOAO0HS, TTOT00HBIC
(Gurypsl; yMeHue pacro3HaBaTh paBHBIE M MMOA0OHBIE (UTYPHI, B
TOM 4YHUCIIE B MPUPOAE, HCKYCCTBE, apXUTEKType; YMEHHE
WCTONB30BaTh ~ T'GOMETPUYECKHE  OTHOIICHUS, HaXOJIUTh
TeOMETPHYECKUE BETUYUHBI (JUTMHA, yTOIl, TIOMAAb, 00heM) TpH
peleHny 3a1a4 U3 APYTUX Y4eOHBIX NMPEIMETOB U U3 pealbHON
KHU3HH;

- YMEHHE CBOOOIHO OIEpUPOBaTh HOHATHAMHU:
MPSIMOYTOJIbHASI CUCTEMa KOOPAMHAT, BEKTOP, KOOPAWHATHI TOUKH,
KOOpAWHATHI BEKTOpa, CyMMa BEKTOPOB, NPOU3BEICHHE BEKTOpa
Ha 4YHCJO, pa3JoXKEeHWe BeKTopa MO 0a3ucy, CKaIIpHOE
MPOM3BEICHNE, BEKTOPHOEC  MPOU3BEACHUE, yroJd  MEXKIY
BEKTOpaMM; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIN M KOOPAMHATHBIH
METOJ JJsl PEUIeHUs] TeOMETPHYECKHX 3ajad W 3ajad Jpyrux
y4eOHBIX MPEIMETOB; 3HAKOMCTBO C MOHATHUSAMH: MaTpula 2x2 u
3x3, ompenenuTedb  MaTPULBl, T'€OMETPUYECKUH  CMBICI
OTIpEACTTUTENS;

- YMEHHE MOJEIMPOBATh PEaJIbHbIE CUTYallMU Ha S3bIKE
MaTEeMaTHKH; COCTABJISITh BEIPAKEHUsI, YpaBHEHNs, HEPABEHCTBA U
WX CHCTEMBI MO0 YCJIOBHIO 33/Ia4H, HCCIIEJOBATh TOCTPOCHHEIE
MOJIENIN c WCIIOJIb30BaHUEM anmapara anreOpsl,
WHTEPIPETUPOBATH MOJTYYeHHBIH pe3yJbTarT; CTPOHTH
MaTeMaTHYECKHE MOJIENIU C ITOMOILBI0 T€OMETPUIECKUX MOHATHH
W BEJIHWYMH, PellaTh CBA3aHHBbIE C HUMHU IPAKTUYECKUE 3a7aqi;
COCTaBIISITh BEPOSITHOCTHYIO MOJIENIb M WHTEPIPETUPOBATH
MONMYYEHHBIH  pe3yjbTaT,  pelars  HpUKIagHble  3aJadd
CpeAcTBaMH MaTeMaTHYeCKOTO aHAJIN3a, B TOM YHCJIE COIMAIbHO-
SKOHOMHYECKOTO U (PU3MUECKOTO XapaKTepa;

- yMeHHE BBIOMpaTh MOAXOISIINN METOZ Ul PEeIICHHS
3ajjaud; TOHMMaHWE 3HAYUMOCTH MATEMAaTHKH B H3YYCHUH
MPUPOAHBIX M OOIIECTBEHHBIX INPOLECCOB M SIBICHUN; yMEHHUE
pacro3HaBaTh IPOSBICHUE 3aKOHOB MaTEMAaTWKH B HCKYCCTBE,
YMEHHE TPHUBOAWUTH TPHMEPHl MAaTEeMaTHYECKHX OTKPBITUH
POCCHICKOI 1 MUPOBOM MaTEMaTHYECKOH 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. Crpemsmmiics K (OPMHUPOBAHHUIO 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

CrnermanpHocTh 35.02.12 CagoBo-mapkoBoe 1 JaHAmAapTHOE CTPOUTEITHLCTBO

JIMYHOCTHBIE pe3yJdbTaThbl

K J€JOBbIM Ka4YeCTBaM JINYHOCTH

peajin3aniuu NporpaMmMbl BOCIIUTAHUSA, OIIPEACICHHBIC OTPAC/IEBBIMHA Tpeﬁ()BaHl/lﬂMI/l

[IposBistomuii CO3HATEIbHOE OTHOLUIEHUE K HENTPEPHIBHOMY 00Pa30BaHMIO KaK yCIOBHUIO

YCHEIIHOHN MPOPECCHOHATBHON M 00IIECTBEHHOM NeATCIIEHOCTH AP 14
I'oTOBHOCTB U CLIOCOOHOCTH MPOSIBIATH YHUBEPCAIbHBIE YMEHUS U HABBIKU IPU BBINOJIHEHU U JIP 18
CMEXHBIX BUJIOB MTPOPECCHOHATLHON JIATEIIEHOCTH C YUE€TOM CE30HHOCTH TpPYyAa

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

CrneuunansHoctu 54.02.01 [{u3zaiin (o oTpacism)

JInuHOCTHBIE pe3yJIbTaThI

K J1€JIOBBIM Ka4e€CTBaM JINYHOCTH

peain3allum NporpaMmmbl BOCIIMTAHUSA, OIIPEACICHHBIE OTPACI€BbIMHA TpeﬁDBaHI/IﬂMI/I

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

JIP 13

CrnenmansHocty 38.02.01 DkxoHOMEKA M OyXxranrepckuid yuet (o orpacisim), 38.02.06

dunanchl

JIn4YHOCTHBIE pe3yJIbTAThI

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

K 1€JI0BBIM Ka4e€CTBaAM JIMYHOCTH

CoOromaronuii B cBoel nMpodeccHoHaNbHOM AeATeIbHOCTH ITHUECKUE TPUHIUIBI: YECTHOCTH,
HE3aBHCUMOCTH, TPO(ECCHOHATbHOTO CKENTHIM3Ma, MPOTHUBOJEUCTBUS KOPPYNUUH U
HKCTPEMHU3MY, O0JaNAIONIMKA CHCTEMHBIM MBIIIJICHUEM W YMEHHEM NpPUHUMATh pelleHHe B
YCJIOBHSIX pUCKA M HEONIPEAEICHHOCTH

JIP13

CooTBeTCTBYIOIIMH  OXUIAHUAM  paboTomareneil:  MPOEKTHO-MBICTAIMUN,  3PPEeKTUBHO
B3aUMOJICHCTBYIOIIMN C YJI€HAMHU KOMaHJbl WM COTPYJHHYAIOIUKA C JAPYTMMH JIFOJbMH,
OCO3HAHHO BBIMOJHSAIOMINN TpodeccuoHaIbHble TpeOOBaHUS, OTBETCTBEHHBIH, MyHKTYalbHBIH,
TUCHUIUIMHUPOBAHHBIM,  TPyNOJIOOMBBIN, KPUTHYECKH  MBICISAIIMMA, HalleNeHHBIH  Ha
JOCTHKEHHE MTOCTABJICHHBIX LIeel; JeMOHCTPUPYIOLUINI MPo(hecCHOHAIbHYIO XKU3HECTOMKOCTh

JIP14

OTKpBITHIHM K TEKYIIMM M MIEPCIEKTUBHBIM U3MEHEHHUSIM B MUpPE TpyJa U npodeccuit

JIP15
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