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1. IosicHUTENLHASA 3aNMNCKA

1.1. O6s1acTb npuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas nporpamma y4eOHOM TuctMIInHbl MaremaTtuka o01meo0pa3oBaTeIbHOTO UK
SIBJISICTCSL YacThIO MPOTPaMMBbI MOJTOTOBKH CHEIUMAIUCTOB cpenHero 3BeHa (maiee [ITICC3) B
cootBeTcTBUM ¢ PI'OC no cnenuansHocTsM CIIO, pean3yeMbIxX B akaJIeMuUu.

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

o @denepalIbHOTO TOCYJAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa CPEIHETO
(mosmHOTO) OOMIETO O0pa3oBaHUs, OOpa30BaHMs, YTBEP)KIECHHOTO NpPHKAa3oM MUHHCTEPCTBA
obpazoBanus u Hayku Poccum 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Mumntocte Poccuun 7 urons 2012 1. Ne 24480, peanuzyemoro B npenenax [ITICC3 ¢ yuetom
npoduiis momydaemMoro mpodeccnoHaILHOTO 00pa30BaHNUS;

o IIpukaza Munucrepcrsa npocseuienus: Poccuiickoit @enepaunu ot 12.08.2022 r.
Ne 732, 3apeructp. MunucrepctsoM tocturiuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHuU
W3MECHCHUH B (elepalbHBI TOCYIapCTBEHHBIA CTAHIAPT CPETHETO OOIIero oOpa3OBaHUS,
YTBEPKAEHHOIO IprKa3oM MuHucrepcTBa oOpasoBanus U Hayku Poccuiickoit denepanuu ot 17
Masg 2012 T Ne 413;

. [Ipukaza MunucrepctBa npocsemienuss P® or 24 asrycra 2022 Ne 762,
3apErUCTPUPOBAHHOTO MunucrepcTBoM toctuiuu PO (21.09.2022 N 70167) «OO06
yrBepxkaeHun [lopsnka opraHuzanvu U OCYHIECTBIEHHS OOpa3oBaTENbHOM AESITEIBHOCTU IO
o0pa3oBaTeNbHbIM NIPOTPAMMaM CpPeIHEro NpoheccuoHaaIbHOro 00pa3oBaHus';

. [Ipukaza MunuctepctBa npocBemenus P® ot 05 asrycra 2020 Ne885/390,
3aperucTpupoBaHHoro MunucrtepctBoM roctuiiuu PO (per.Ne59778 ot 11.09.2020) «O
MIPAKTUYECKON MOJITOTOBKE O0YUaIOIIUXCSI.

. [Ipukaza MunucrtepctBa mnpocpemenuss P® or 26 asrycra 2020 Ne43§,
3apeructpupoBaHHoro MunuctepctBoM toctuiimun P®  (per.Ne59784 or 11.09.2020) «O6
yrBepxkaeHun [lopsnka opraHuzanuu M OCYLIECTBIEHMS] 00pa30BaTENIbHOM JEATENBHOCTH IO
OCHOBHBIM IIpOrpaMMaM Mpo(ecCHOHATLHOTO 00yUEeHUS;

. IIpukaza MunuctepcrBa npocsenieHust Poccuiickont @enepauun ot 27.12.2023
Ne 1028 "O BHeceHMM U3MEHEHUI B HEKOTOpPbIE NMPUKa3bl MUHUCTEPCTBAa 00Pa30BaHUS U HAYKU
Poccutickoii enepanuu 1 Munucrepcrsa npocseienus Poccuiickon @enepannu, Kacaromuecs
denepanbHBIX  TOCYIAapCTBEHHBIX  OOpa3oBaTelbHBIX  CTaHJAPTOB  OCHOBHOTO  OOIIEro
oOpa3zoBaHus U cpeaHero odmero odpazoBanus” (3apeructpuponan 02.02.2024 Ne 77121);

o denepanbHbIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB  CPEIHETO
po¢eCCHOHATLHOTO 00pa30BaHMs IO CHEIMATBHOCTSIM:
v 38.02.01 DOxoHoMuka u OyxranTepckuil y4é€r (MO oTpacisM), YTBEP>KIACHHOTO

npukazoM MuHucreperBa npocsemeHus Poccuiickoin @enepaunn Ne 437 ot 27.06.2024r.,
3apeructp. MunucrepctBoM octurun (per. Ne 78944 ot 30.07.2024r.)

v 38.02.06 dunHaHCHl, YTBEPKICHHOIO INpPHKa30M MUHHCTEPCTBA IMPOCBEUICHUS
Poccuiickoit @eneparuu Ne 539 ot 07.08.2024r., 3apeructp. MunucrepctBoM roctuniuu (per. Ne
79436 ot 12.09.2024r.)

v 35.02.12 CapoBo-nmapkoBoe M JaHAMIAQTHOE CTPOUTENIHCTBO, YTBEPKIECHHOTO
nmpukazoM MuHucrepcTtBa npocseuieHuss Poccuiickoit @enepaunn Ne 309 or 05.05.2022 r.,
3apeructp. MunucrepctBoMm rocturuu (per. Ne 68818 ot 09.06.2022r.)



v 54.02.01 Muzaiin (o orpacisiM), YTBEPXKAECHHOIO IpUKa30M MHHHCTEPCTBA
npocsenienuss Poccuiickoit @enepanuu ot 05.05.2022 Ne 308., 3apeructp. MunucrepcTsoMm
toctunuu (per. 25.07.2022 Ne 69375)

v 31.02.01 JleueGHOe neno, YTBEPXKACHHOTO  MpHKa3oM  MUHHCTEpCTBa
npocseuienus Poccuiickoit @enepanuu Ne 256 ot 04.07.2022 r., 3apeructp. MuHHCTEPCTBOM
rocturyu (per. Ne 69542 ot 05.08.2022r.)

[TpumepHoii pabodeit mporpammbl 0011€00pa30BaATEIHPHOM AUCIUIUIMHBI «MaTreMaTuKa»
U1 IpoecCHOHANbHBIX 00pa3oBaTeIbHbIX OpraHU3aluil yTBep)KIeHHOH Ha 3acenanuu CoBera
10 OLIEHKE COZAEP)KaHUs U KauecTBa MPUMEPHBIX pabo4MX MporpamMm o01ieo0pa3oBaTeIbHOIO U
COL[MAJIFHO- TYMAaHUTApHOTO IUKJIOB CpEeAHEro mnpodeccuoHanbHOro obpazoBanus IIpoTtokon
Nel4 ot «30» HOs10pst 2022

1.3. Hean yuyeOHOM IUCHUIIMHBL:
Co;[epxcaHHe ImporpaMmal «MatemaTuka» HaIpaBJICHO HAa JOCTUIKCHHUC CIICAYIOIINX
meJie:

- (dopMHpOBaHUE EHTPAILHBIX MAaTEMAaTHUECKUX MOHATHH (YMCII0, BEIMYHHA,
reoMeTpuueckas  Qgurypa, TEpeMEHHas, BEPOSATHOCTh, (YHKIHUS), OOECIICUMBAIOIINX
MIPEEMCTBEHHOCTD U TMIEPCIIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHus 00yJarOIIUXCS;

- MOJBE/ICHUE YYAIIMXCSl HA JIOCTYIIHOM [UIi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMaTHKU U OKPYKAIOIIEro MHUpa, MOHMMaHHEe MaTeMaTUKH KaK 4acTu oOIen
KYJIbTYpBI 4E€JIOBEYECTBA;

- pa3BUTHE WHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH ydammxcs,
M03HABATEIBHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHH, KPUTUYHOCTH MBILIUICHUS, UHTEpeca
K M3YYEHHUIO MAaTEMAaTHKH;

- ¢dopmupoBaHre (YHKIMOHATHHOH MaTeMaTHYECKOW TPaMOTHOCTU: YMEHUS
pacrno3HaBaTh MaTeMaTUYECKUE ACIEKThl B PEAIbHBIX JKU3HEHHBIX CUTYallUsAX U MPU U3YUYCHUU
ApYTUX Y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEpHOCTEH, (OpMyIHpOBATh
UX Ha S3BIKE MAaTeMaTHKH W CO37aBaTh MaTEMaTHYECKHE MOJEIH, TPUMEHSTHh OCBOCHHBIN
MaTeMaTHIeCKUN ammapar Uil peUIeHUs PaKTUKO-OPHUEHTHPOBAHHBIX 3ajad,
WHTEPIPETHPOBATH U OI[CHUBATH TOJTYYEHHBIC PE3YJIbTATHI .

OCHOBHBIC JIMHUU COJIEP)KaHMSI Kypca MaTeMaTHKH: «Uncia U BEIYUCICHU», «Anredpay
(«Anrebpanyeckue BBIpRXKEHUS», «YPaBHEHUS M HEPaBEHCTBa»), «Hauama MaremMaTH4ecKOro
aHamm3a», «l'eomerpusi» («l'eomerpuyeckue ¢urypsl U uX cBoicTBay, «M3MepeHue
TE€OMETPHUECKUX BEIHUYUH»), «BeposTHOCTh M craTHcTUKa». JlaHHBIE JMHUM DPa3BUBAIOTCA
napajiesibHO, KaX/1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHMO OJHA OT
Npyroii, a B TECHOM KOHTaKTe M B3aumozeiicTBuu . KpoMe 3Toro, ux oO0beAUHSIET JOrHuecKas
COCTABIISOIIAs], TPAAUIIMOHHO TIPUCYIIasi MATEMaTHKE U MPOHU3BIBAIONIAS BCE MATEMAaTHIECKHE
Kypcel W copaepkarenbHbie juHUM . ChopmynupoBanHoe B DenepaibHOM TOCYAapCTBEHHOM
00pa3zoBaTebHOM CTaHJIAPTE CPETHETO 001Iero oOpa3oBanus TpeOOBaHNUE «BIIaJIEHUE METOAMHU
JI0Ka3aTeNNbCTB, AITOPUTMAMHU pEIlIeHHs 3a/1a4; YMeHHe (OpMyIHpOBaTh ONpeAeIeHNs, aKCHOMBI
U TEOPEMBI, IPUMEHATh MX, MPOBOJMUTH JIOKA3aTENbHbIE PACCY)KJICHHS B XOJI€ PEIICHHUS 3a7au»
OTHOCHUTCSI KO BCeM KypcaM, a (OpMHpPOBAHME JIOTUYECKUX YMEHHUH pacrpelensercs: Mo BCceM
rojgam oOy4eHHs Ha YpOBHE CpeHEro 00IIero 00pa3oBaHus .

2. O0mas xapakTepucTUKA y4eOHO! AU CIUIIIHHBI



JucuumimHa Martematuka OTHOCHUTCS K TPEIMETHOH o0jacTh MaremMaTuka u
nH(pOpMaTHKA.

Peanuzanuss mporpammbl  00ecrieurMBaeT OBJIAJCHUE KIIOYEBBIMH KOMIICTEHIMSMH,
COCTABIIIIOLUIMMHM ~ OCHOBY Ui CaMOpPa3BUTHs U HEMPEPHIBHOTO 00pa3oBaHMs, IIETOCTHOCTh
OOIIEKYJIBTYPHOTO, TUYHOCTHOTO U TI03HABATEIILHOTO PA3BUTHUS JIMYHOCTH OOYYAIOLIHXCS .

B paboueit mporpamme yuTeHbl wuJaeM U nojoxeHus «KoHuenuuum pa3BUTUS
MaTemaTuueckoro oOpazoBanusi B Poccuiickoii @eneparnuu». B cooTBeTcTBUM ¢ HazBaHHEM
KOHIIENLMY, MaTeMaTH4ecKoe OoOpa30BaHUE JOJDKHO, B YACTHOCTH, IPEAOCTABIATh KaKAOMY
o0yyaromemMycss BO3MOXKHOCTh JIOCTUXKEHUS YPOBHS MaTeMaTU4ECKUX 3HAHUN, HEOOXOIMMOIo
JUIs JalbHEHIe ycrenrHoi u3Hu B oOmecTBe. FIMEHHO Ha pelieHue 3TOW 3aJaud HalleJeHa
npuMepHas pabodas mporpamma 6a30BOTO YpOBHS .

B omoxy mumdpoBoit Tpanchopmanmuu Bcex cep UENIOBEUECKOH AEATENIbHOCTH
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YeJOBEKOM 0e3 0a30BOil MaTeMaTHYeCKOU
IIOATOTOBKH . YK€ B IIKOJIE MATEMATHKA CIIY>)KHT OIIOPHBIM IPEAMETOM JJI U3YUCHMsI CMEKHBIX
JUCLUIUIMH, @ B XKHM3HM IOCJIE ILKOJIbI PeaJbHOM HEOOXOAMMOCTBIO CTAHOBHUTCS HENPEPBIBHOE
o0pa3zoBaHue, 4TO TpeOyeT NOJIHO- HEHHOM 6a30B0il 00111€00pa30BaTeNbHOM NOATOTOBKH, B TOM
qyuciae M MaTeMaTHuecKo . OTo o0O0yclOBIEHO TeM, 4YTO B HallM JHU pacTéT 4YHCIO
CIEIMAIbHOCTEH, CBSI3aHHBIX C HENOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHKU: U B cdepe
HSKOHOMHKH, U B OM3HECE, U B TEXHOJOTHYECKUX 00JACTAX, M Jake B TYMaHHTApHBIX chepax .
Takum oOpazom, Kpyr oOyd4aromuxcs, IJIsi KOTOPbIX MaTeMaThKa CTAaHOBUTCS 3HAYUMBIM
IIPEIMETOM, CYLIECTBEHHO PacIIUupseTCs .

[TpakTryeckas 1MoJIe3HOCTh MaTEMAaTUKU 00YCIIOBIIEHA TEM, YTO €€ MPeAMETOM SIBIISIOTCS
(GbyHIaMeHTalIbHbIe CTPYKTYpPhI HAIllero MHUpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJIUYECTBEHHBIE
OTHOLIEHHSA OT IPOCTEHIINX, YCBAaUBAaE€MBIX B HENOCPEACTBEHHOM OIBITE, 1O JOCTaTOYHO
CJIO’KHBIX, HEOOXOAMMBIX JJISl Pa3BUTUS HAYYHBIX U TEXHOJOIMYECKHX uzeH . be3 KOHKpeTHbIX
MaTEMaTUYECKUX 3HAHWW 3aTPYAHEHO NOHUMaHWE IPUHLUIIOB YCTPOWCTBA M HCIOJIb30BaHUS
COBPEMEHHOM TEXHHKH, BOCIPHUATHE M MHTEpHpETanuss pa3HOOOpa3HONW COLMAIBHOM,
SKOHOMMYECKOM, MoauTHYecKoil nHpopmannu, Maaod3(d(eKTUBHA MOBCEIHEBHAs MpPAaKTUYECKas
nesTenbHOCTh . Kaxaomy dYenoBeKy B CBOEH JKM3HU TNPUXOIUTCS BBINOJHATH JOCTAaTOYHO
CIIO)KHBIE PAcu€Thl U COCTABJIATH HECIOXKHBIE aJTOPUTMbI, HAaXOAWTh HYXHbIE (OPMYIBl U
IIPUMEHSTh MX, BIAAETh IPAKTUYECKUMHU NPUEMAaMU T€OMETPUYECKUX H3MEPEHUN U IIO-
CTpOEHUH, YUTaTh MH(POPMALMIO, MPEJICTABICHHYI0 B BUAY TaONuI], AMarpaMM U TIpaduKoB,
KUTb B YCIIOBUSAX HEOINPENEHEHHOCTH W IOHUMAaTh BEPOSTHOCTHBIM XapaKTep CIIydalHBIX
COOBITHIA .

OpnHOBpeMEHHO ¢ pacmupeHueM cdep NPUMEHEHUs MaTeMaTHKd B COBPEMEHHOM
oO1mecTBe BCE 0osiee BaXKHBIM CTAHOBUTCSI MATEMATUYECKUNM CTUITh MBIIIIJICHUS, TIPOSIBIISIONIUNACS
B ONpENeNEHHBIX YMCTBEHHBIX HaBbIKax . B mporecce HM3ydeHHs] MaTeMAaTUKH B apceHall
MpUEMOB U METOJIOB MBIIIJICHUS Y€JIOBEKa €CTECTBEHHBIM 00- Pa30oM BKIIIOYAIOTCS MHAYKLIHS U
JeTyKIHs, 0000IIeHne U KOHKPETU3aIMs, aHAINU3 U CUHTE3, KIIacCU(pHUKAIMI U CUCTeMaTH3alHs,
abctparupoBanue M aHanorus . OOBEKThl MaTEeMaTHYECKUX YMO3AKIIOUEHWH, NpaBUiIa HUX
KOHCTPYMPOBAHMSI PACKPBIBAIOT MEXaHU3M JIOTHYECKUX TOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (HopMyIupoBaTh, OOOCHOBBIBATH M JIOKAa3bIBaTh CYXJEHUS, TEM CaMbIM DPa3BHBAIOT
Joruyeckoe MbllieHHe. Benymas ponb NpUHAANIEKUT MareMaTHKe B  (opMHpOBaHUHU
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS! ¥ BOCOIUTAaHUM YMEHUH eHCTBOBATh MO 3aJaHHBIM
aJIIrOpUTMaM, COBEPILIEHCTBOBAaTh U3BECTHBIE U KOHCTPYUPOBATh HOBbIE . B mpoiecce pemenus



3aJjady — OCHOBHOW y4yeOHOW JEATEeNbHOCTH Ha YpOKax MaTeMaTHKd — pa3BUBAIOTCA
TBOpYECKasl ¥ MPHUKJIATHAS] CTOPOHBI MBIIIUICHUS .

OOyyenue wmatemaTuke Ja€T BO3MOXKHOCTb pa3BUBAaTh Yy ydalluXxcs TOYHYIO,
panroHanbHyI0 M HH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJee MOIXOSIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpaUuecKue CpencTBa JUIS BBIPAKEHUS CYXKICHUH M HArsIHOTO UX
IIPE/ICTABICHHUS .

HeoOxoauMbpIM KOMITOHEHTOM 00IIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUH SIBIISICTCS
o0Iee 3HaKOMCTBO C METOJaMH IO3HAHUS JEWCTBUTEILHOCTH, MPEJCTABICHUE O IpPEAMETE U
METOJIe¢ MaTeMaTHUKH, €ro OTIMYUS OT METOJIOB €CTECTBEHHBIX M T'YMaHHTapHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHUS MAaTeMaTHKH JJIsl peIleHUs] HaAyYHBIX M MPHUKIAAHBIX 3a7ad. Takum
00pa3oM, MaTeMaTHYeCKoe 00pa30BaHUE BHOCUT CBOH BKJIaj B ((OPMHUPOBAHUE OOLIECH KyIbTYpBI
YeJI0BeKa .

W3yueHne MaTeMaTHKH CIIOCOOCTBYET ACTETUYECKOMY BOCHUTAHHUIO  YEJIOBEKA,
NOHUMAHUIO  KpPacoTbl W  M3SIIECTBA MAaTEeMAaTHYECKHX  pAacCyXACHHH, BOCIPHITHIO
reOMETPUYECKUX (OPM, YCBOCHHIO U/IEH CUMMETPHH .

3. MecTo y4eOHOH JUCHUIIJIMHBI B Y4eOHOM IJIaHe

B yueOnbix mmanax [IIICC3 pucuumianHa BXOAUT B COCTaB 00111€00pa30BaTEIbHOTO
nukia. DopMupyeTcst B cOCTaBe 0OIIUX AUCIUIUIMH.

O0bem yuyeOHOM AUCHMIUIMHBI B y4eOHOM IVIaHe M BH/ABI Y4eO0HO padoThl

Buj yueOHoii padoThI Obnem vacos/
3a4eTHBIX /1.

MaxkcumajibHasi ydeOHasi HArpy3Ka (Bcero) 230/6,39

O0s3aTesIbHASI Ay AUTOPHAs Y4eOHasi Harpy3Ka (Bcero) 212

TOM YHCJIE:

TEOPETUYECKHUE 3aHATHUS 134

MPAKTUYECKHUE 3aHSITUS 78

KoncyabTanuu K 3K3aMeHy 6

IIpomexyTounas arrecranus B gopme IK3aMeH BO 2 cemecTpe 4

CaMOCTOSITeIbHAsl padoTa K IK3aMeHy 8




4. Pe3ysbTaThbl 0CBOCHUS Y4€0OHOM JUCHUIINHBI

OcBoeHHe cofiepKaHusl yUeOHOW MUCIUTUTMHBI 00ECTIeUnBAET TOCTHKEHUE CTyICHTaMU
CIICAYIOIINX Pe3ynbmamos:.

JIMUHOCTHBLIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yNabTaThl OCBOCHHUS MPOTPaMMBblI yuyeOHOro mpenmera «MaremaTukar»
XapaKTePU3YIOTCS:

I'pascoanckoe socnumanue:

- cpOPMHUPOBAHHOCTHIO TPAKAAHCKOW MO3HMLIUHM OOYYaroIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIECTBA, MPEICTABICHUEM O MATEMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3MUYHBIX CTPYKTYp, SIBJICHHH, HpPOLEAYp TPaKAAHCKOTO OO0IIecTBa
(BBIOOpBI, ONPOCHI M Tp.), YMEHHEM B3aMMOJCHCTBOBATh C COLUAILHBIMU HHCTUTYTAMH B
COOTBETCTBHUH € UX (YHKIIMSAMHU M Ha3HAYCHUEM .

Tlampuomuueckoe éocnumanue:

- c(OPMHPOBAHHOCTBIO POCCUHCKON TPaKAAaHCKOH MIECHTUYHOCTH, YBAXKCHUS K
OPOLIUIOMY MW HACTOSILEMY POCCHIMCKOM MAaTeMaTHUKH, LEHHOCTHBIM OTHOLICHUEM K
IOCTHKEHUSIM POCCHHCKMX MAaTEMaTHKOB M POCCHICKOM MaTreMaTW4ecKOW IIKOJBI, K
UCIIOJIb30BAHUIO STHX JIOCTIDKCHUH B IPYIHX HAayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH .

Jyxo8Ho-Hpascmeenno2o 60CRUMAHUAL:

- OCO3HAaHHWEM JIYXOBHBIX IEHHOCTEH POCCHWCKOTO Hapojaa; CHOPMHPOBAHHOCTHIO
HPAaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM MTPUMEHEHHEM
TOCTIKEHUH HAYKU M JACATEIBHOCTBIO YYEHOTO; OCO3ZHAaHUEM JIMYHOTO BKJIAJA B MO- CTPOCHUE
YCTOWYMBOTO Oy TYIIETO .

Ocmemuueckoe gocnumanue:

- OCTETUYECKUM OTHOUIEHHEM K MHUPY, BKJIIOYAas OCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pEUICHUH, pPacCyXICHUH; BOCHPUUMYHBOCTBIO K
MaTeMaTU4eCKUM acleKTaM Pa3JIndHbIX BUJOB HCKYCCTBA .

Dusuyeckoe gocnumanue:

- c(OPMHPOBAHHOCTBIO YMEHHS NPUMEHITh MaTeMaTH4YecKHe 3HAHUS B HHTEpecax
3I0pPOBOTO M 0E301aCHOTO 00pa3a JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO
(3mopoBoOe MUTaHUE,

- cOamaHCHPOBAaHHBIN PEXUM 3aHATUH U OTJIbIXA, PETyJsipHas pU3NUecKas aKTUBHOCTD);
(U3MYECKOTO  COBEPUICHCTBOBAHMSA,  NPU  3aHATUAX  CIIOPTUBHO-03/I0pPOBUTEIBHOMN
JESITeTbHOCTBIO .

Tpyoosoe socnumanue:

- TOTOBHOCTBIO K TPY/y, OCO3HAaHUEM LIEHHOCTH TPYAOIIOOUS; HHTEPECOM K PA3ITUIHBIM
cdepam mpohecCHOHANBHON JAEATENbHOCTH, CBI3aHHBIM C MAaTEMATUKON U €€ MPHUIIOKESHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HaHHBIM BBIOOp Oyaymeld mnpodeccud U PeaTu30BbIBAThH
COOCTBEHHBIC KM3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMaTH4ecKOMY
00pa30BaHUIO M caMOOOPa30BAHUIO HA MPOTSIXKEHUM BCEH >KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYacTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTH4YeCKOM HAalpaBJIeHHOCTH .

DKonozuueckoe gocnumanue:

- chOpMUPOBAHHOCTHIO ~ JKOJOTMYECKOH  KYJIbTYpbl, TOHUMAaHHUEM  BIMSHUSA
COLIMAJIbHO-9KOHOMHUYECKUX MPOILECCOB Ha COCTOSHHE MPHUPOTHOW U COLMAIbHOM Cpeibl,
OCO3HAHHMEM TII00ATBFHOTO XapaKTepa dKOJOTHUECKUX Mpo0IeM; OpHeHTaIneld Ha TIPUMEHEHNE
MaTeMaTHYeCKUX 3HAHHUH /IS PeIeHHs 3a7a4 B 00JIaCTH OKPYKAIOMIeH CpeIbl, TUIAHUPOBAHHUS
MOCTYITKOB M OIICHKH WX BO3MOJKHBIX ITOCIICACTBUN /ISl OKPYKAFOIIEH CPeJIbI

L{ennocmu nayunozo nosHamus:



- c(hopMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKU U OOIIECTBEHHOM MPAaKTUKH, TOHUMaHHEM MaTeMaTH4YeCKON HayKH Kak cepsl
YeJI0BEYECKON JIeATEIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHS IUBUIIM3AIINH;
OBJIAJICHUEM SI3bIKOM MAaT€MaTUKH U MaTeMaTH4eCKOW KYJIbTYpOW KaK CPEICTBOM ITO3HAHUS
MHpPa; TOTOBHOCTHIO OCYIIECTBISATH MPOSKTHYID M HCCIEAOBATEIbCKYIO JCSATCILHOCTD
WHIVBUAYAIBHO U B TPYIITIE .

METAINPEJIMETHBIE PE3YJIBTATBI

MeramnpenMeTHble  pe3yibTaThl  OCBOCHHMS  NPOrpaMMbl  y4eOHOTro  mpeaMeTa
«MaTeMaTHKa»  XapaKTepU3YyIOTCS  OBJQJCHUEM  YHUBEPCAIbHBIMH  I10O3HABATEIbHBIMHU
NCUCTBUSIMH, YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMU  JICHCTBUSIMHM, YHHMBEPCAJIbHBIMHU
PETyISTUBHBIMH CHCTBUSMHU.

VYHMBepcallbHblE TI03HABATeNIbHbIE AEUCTBUS, oOecneunBaroT GopMupoBaHuEe 0a30BBIX
KOTHUTHBHBIX ITPOLECCOB 00y4aromuxcs (OCBOGHHE METO/I0B IIO3HAHUS OKPYXKAIOIIEro MHpa;
IIPUMEHEHHE JTIOTMYECKHX, UCCIIEJ0BATENIbCKUX ONepaluii, yMeHui pabotaTh ¢ HHGOpMaLuen) .

basosvie nocuueckue oeticmeusi:

- BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MaTEMAaTHYECKHUX
OOBEKTOB, MOHATHHA, OTHOLIEHUH MEXIYy MOHATHSA- MH; (OPMYJIHUPOBATH OIpPEACIICHUs
NOHATUH; YCTaHABIMBATh CYIIECTBEHHbI MNpU3HAK KiIaccU(UKalLMM, OCHOBAaHUS JJIs
0000111eHUS U CPABHEHUS], KPUTEPUH ITPOBOIMMOIO aHAIN3a;

- BOCTIPUHHMATH, dbopmynupoBaTh u npeoOpa3oBHIBATH CYXICHUS:
yTBEpAUTENIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIE, YACTHBIE U OOLIHE; YCIOBHBIE;

- BBISIBJIAITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUHUs
B (hakTax, JaHHBIX, HAOMIOJEHUAX M YTBEPXKIEHUSX; IpelylaraTb KpPUTEPUM Ul BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

- JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

- MIPOBOJIUTH CAaMOCTOSITENIBHO J0Ka3aTebCTBA MAaTEMATUYECKUX YTBEp)KJICHHM
(mpsiMBle ¥ OT TIPOTHUBHOTO), BBICTPAaWBaTh AaApPTyYMEHTAIMIO, TPUBOJUTH MPUMEPH U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBObI;

- BbIOMpaTh cHoco0 pemieHuss y4yeOHOM 3anauM (CpaBHUBAThb HE- CKOJIBKO
BApHAHTOB peElIeHMs, BbIOMpaTh Haubolee MOAXOIAMMNA € YYETOM CaMOCTOSITENIHO
BBIJICJICHHBIX KPUTECPHEB).

basosvie uccnedosamenvckue oeticmeusi:

- UCIOJb30BaTh BOINPOCHl KaK HCCIEAOBATEIbCKUN MHCTPYMEHT I103HAHMS,
dhopmynupoBaTh BONPOCH, GUKCUPYIOIIHE TPOTUBOPEUNE, TPOOIEMY, YCTaHABIIUBATh HCKOMOE
U JIaHHO€, (OPMUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

- MIPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIeI0OBaHUE 110
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, SIBJIEHMSI, IPOIECCa, BBISBICHUIO
3aBHCUMOCTEH MEXITy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

- CaMOCTOSITENIbHO (hOpMYyIUpOBaTh 00OOLIEHUS W BBIBOABI 110 pe3ylbTaTaMm
MPOBEIEHHOTO HAOJIIO/IEHUS, MHCCIEIOBaHUs, OLEHUBAaTh JIOCTOBEPHOCTh IOJYyYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

- MIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TaKkKe BbI- JBHUraTh
MIPEJITIOI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIOBUSX .

Paboma c ungopmayueti:

— BBISIBJIATD )Ie(l)I/II_[I/ITI)I I/IH(bOpMaIII/II/I, JaHHBbIX, H606XO]II/IMI)IX I OTBETAa Ha



BOIPOC U [ peIICHU 3a/1auH;

- BbIOMpPATh MH(POPMALUIO U3 HUCTOYHUKOB PA3JIMUYHBIX THUIIOB, aHAJIN3UPOBATh,
CHCTEMAaTU3HpPOBAaTh W HHTEPIPETUPOBATh HMH(OPMAIMIO PA3IUYHBIX BHUIOB H  (QoOpM
IIPEJCTABICHMUS;

- CTPYKTYpUpOBaTh HHGOPMALMIO, MNPEIACTAaBIATh €€ B pa3IM4yHbIX (OopMax,
WLUTIOCTPUPOBATH rPauuecKu;

- OLIEHUBATh HAJEKHOCTh HHPOPMALIUU IO CAMOCTOSATENBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM .

YHUBepcallbHble KOMMYHHUKATUBHBIE JI€HCTBHA, 00ecneunBaioT Cc(HOPMUPOBAHHOCTD
COIIMAJIBHBIX HABBIKOB 00YYAIOIINXCS.

Obwenue:

- BOCIIPUHMMATh U (HOPMYJIUPOBATh CYXKJEHHUS B COOTBETCTBHMHU C YCIOBHSIMM U
LEeNsIMU  OOILEHHs; SCHO, TOYHO, I'PAaMOTHO BBIP@XXaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
IUCbMEHHBIX TEKCTaX, JaBaTh IIOSICHEHUS [0 XOJy pELIeHUs 3aJayd, KOMMEHTUPOBATb
MIOJTyYEHHBIH pe3ysbTar;

- B XoJie¢ OOCYXJeHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOMl TeMbl,
npoOJeMbl, pemaeMoil 3a1aud, BBICKA3bIBATh WJACH, HAICJICHHBIE HA TIOMCK PpEIICHUS;
COIIOCTABJIATh CBOM CYXKICHHUS C CY)KICHUSIMU APYTHMX YYaCTHHUKOB JAMANOra, oOHapy>KUBaTh
pasnuyre M CXOJCTBO MO3MIMH; B KOPPEKTHOH (opme (hopMynupoBaTh pazHOINIACUS, CBOU
BO3PAKECHMUS;

- NPEJCTaBIATh PE3yJIbTAaThl PEILEHUs 3alauyd, SKCIEPUMEHTA, HCCIIEeJOBAHUS,
IIPOEKTa; CaMOCTOATENILHO BbIOMpPATh (POpMAT BBICTYIUICHHS ¢ Y4ETOM 3a7ay Mpe3eHTaluu U
0cOOEHHOCTEH ayu- TOPUH .

Compyonuuecmeo:

- [IOHUMAaTh U HCIIOJIb30BAaTh IPEUMYIIECTBA KOMAHIHOM M WHIUBUIYaIbHOU
pa®oOThl MpH pelmeHuH Y4YeOHBIX 3ajlady; HPUHUMATh IeJIb COBMECTHOM JesTeIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHON pabOThI, paclpeesaTh BUAbI paboT, JOroBapuBaThC,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001IaTh MHEHHUS! HECKOJIBKUX JIFOACH;

- y4acTBOBaTh B TIPYIIOBBIX (opMmax paboThl (00CyXkaeHus, oOMEH MHEHMH,
«MO3TOBBIE€ IITYPMBI» M HHBIE); BBIIOJIHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM
JeUCTBUS C JIPYTMMH WIEHAaMM KOMaHbl; OIIEHHMBAaTh KAayecTBO CBOErO BKJIaga B OOLIMii
MPOJYKT 10 KPUTEPHUSAM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

VYHuBepcalibHble PEryJIATUBHbIE IEHCTBUS, 00eCIeunBa0T (JOPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH .

Camoopaanuzayus:

- COCTABJIATh IUIAH, AITOPUTM pEIIEeHUs 3ajayd, BBIOMpaTh CIIOCOO pELIeHUs ¢
y4€TOM HMMEIOIIMXCS PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHpPOBaTh M
KOPPEKTUPOBATh BapUaHThI PEIIEHUH C y4€TOM HOBON HH(pOpMAIH .

Camoxkoumpons:

- BJIaJIeTh HABBIKAMH MO3HABATEIbHON pedIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JEHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YNIHTATOB; BIAJETh CIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelieHns MaTeMaTUYecKol 3a1auu;

- IIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTHb IIpH DPELICHUM 33/1a4H,
BHOCHUTbH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

- OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSAM, OOBSICHITH NMPUUYUHBI
JOCTUKEHUSI WJIN HEAOCTH)KEHMSI pe3yNbTaToOB JAESTENbHOCTH, HAaXOIUTh OHIMOKY, /JaBaTh



OLICHKY IPUOOPETEHHOMY OIIBITY.

npeomMemHuix:.
Maremaruka (BKJIOYasi pazfenbl «Anrebpa M Hauajga MaTeMaTHYECKOTO aHaIU3ay,

«"eomerpusi»y, «BepodATHOCTh W CcTaTUCTHKa») (0a30BBIM ypoOBEeHB) - TpeOOBaHHSI K
MpeIMETHBIM pe3yJibTaTaM OCBOEHHS 0a30BOr0 Kypca MaTEMaTHKU JIOJKHBI OTPaXKaTh:

- BJAJIEHHE METOJaMU JI0Ka3aTeJbCTB, AJITOPUTMAMH pELICHHUS 3a]ad; yMEHHUeE
dbopMynupoBaTh OINpeneNeHUs, AaKCUOMBbl U TEOPEMbl, NPUMEHATh WX, MPOBOAUTH
JI0Ka3aTeNIbHbBIE PACCYKACHHS B XOJI€ PELICHUs 3a1a4;

- YMCHHE OIEpUPOBATh MOHATHAMHU: CTENEHb YHCIa, JorapupM 4YHUCIA; YMEHHE
BBITIOJIHATh BBIUMCIIEHUE 3HAUYEHUH M TpeoOpa3oBaHMs BBIPAKEHHH CO CTENEHSAMUH U
norapudmamu, Tpeodpa3oBaHUs JPOOHO-PANMOHAIBHBIX BEIPAXKCHUIA;

- YMEHHUE  ONEpUPOBATh  IMOHATHSMHU:  palUOHAJIbHbIE, HPpPaLUOHAIIBHBIE,
MOKa3zarejbHble, CTENEHHbIE, JOrapuMUYECKUe, TPUTOHOMETPUUYECKUE YpaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

- yYMEHHE ONepUPOBATh MOHATUSIMH: (PYHKIIUS, HEMpepbiBHAS (QYHKIIUS, TPOU3BOAHAS,
nepBooOpasHas, OINpeAeNeHHBbIH HHTErpal; YMEHUE HaXOIUTh MPOU3BOJHBIC AJIEMEHTAPHBIX
(GyHKINH, UCTIONB3YS CIIPAaBOYHBIE MAaTEPUAIbI; HCCIEIOBATh B MPOCTEHINMX CIIydasX (pyHKIHH
Ha MOHOTOHHOCTh, HAaXOIHWTh HAWOOJbIIME W HAMMEHBIINE 3HAYCHHUS (QYHKIUN; CTPOUTH
rpad¥Ku MHOTOYJIEHOB C MCIOJIb30BAHHUEM allllapaTa MaTeMAaTUYECKOTO aHalIMu3a; MPUMEHSThH
IIPOM3BOJIHYIO IpPHU PELIEHUU 3a/Jad Ha J[BWKEHHUE; pellaTh MPaKTHUKO-OPHUEHTHPOBAHHbIE
3aJayd Ha HauOOJbIIMEe M HAMMEHbIIWE 3HAYEHHUs, Ha HAXOXKJICHHE MyTH, CKOPOCTH U
YCKOpEHUSI;

- yYMEHHE OIEepUpOBaTh MOHATHAMH: palHoOHANbHAs (QYHKIUSA, TOKa3aTelbHAs
byHkus, creneHHas QyHkuus, gorapupmudeckas QyHKINs, TPUTOHOMETpUYECKUE (PYHKIINH,
oOparHble (PYHKIIMU; YMEHUE CTPOUTH rpaduKu U3ydeHHBIX (DYHKIMH, UCIOIB30BaTh TpaduKu
P U3YYEHUH TPOIECCOB M 3aBHUCUMOCTEH, NpHU pELIEHUH 3aJad U3 JAPYruxX Yy4eOHbIX
MpeIMETOB U 3ajady M3 peajbHOW >KM3HM; BbIpAXKaTh (QOpMyJIaMH 3aBUCUMOCTU MEXIY
BEJIMYMHAMU;

- YMEHHE pelllaTh TEKCTOBBIE 3aJjaul Pa3HBIX TUIIOB (B TOM YHCJIE HA MIPOLIEHTHI, JOJIU U
YacTH, Ha IBWKEHHE, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 3a]1aun

u3 o0NacTH YNpaBICHUS JIMYHBIMM M CEeMEWHBIMH (UHAHCAMH); COCTaBIAThH
BBIDAKEHUS, YPAaBHEHMsI, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3aJa4M, HCCIIEJOBATh
MOJTy4YeHHOE PELICHHE U OLEHUBATh IPaBJON0I00HOCTh Pe3yIbTaTOB;

- YMEHHE OIEepUpOBaTh MOHIATUSIMU: CpeAHee apupMeTHUYecKoe, MeuaHa,
HaumOoJbllee M HaWMEHblIee 3HAYEHUs, pa3Max, MAUCIEepPCHs, CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOr0 Habopa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATh MH(POPMAILINIO, IPECTABICHHYIO B
Ta0nuIax, Ha JauarpamMmax, rpaukax, OTpPa)alollyl0 CBOMCTBA pPEabHBIX MPOIECCOB U
SABJICHUI; MPEACTAaBIATh HMH(OPMAIMIO C MOMOINBIO TabJaWIl W JAMarpamMM; HCCIIEIO0BaTh
CTaTUCTMYECKHE JIaHHBIE, B TOM YHCJIE€ C NpPUMEHEHHEM TIpapUuecKuX METOJ0B  H
AJIEKTPOHHBIX CPE/ICTB;

- YMEHHME OIIepUpOBaTH MOHATHUAMHU: CIy4YalHBIM ONBIT W Cly4ailHOe COOBITHE,
BEPOATHOCTb CIIyYalHOTO COOBITHS; YMEHHME BBIYHCIATH BEPOSTHOCTh C HCIOIb30BAaHHEM
rpad@UyecKuXx METOJIOB; MPUMEHSTh (OPMYJIbI CIOXKEHHS W YMHOXKEHHUS BEpOSTHOCTEH,
KOMOMHATOpHbIE (PaKThl U POPMYJIBI IPU PEUICHUH 3a/1a4; OLEHUBATh BEPOSITHOCTU peabHbBIX
COOBITHUH; 3HAKOMCTBO CO CIyYallHbIMM BEJIMYMHAMM, YMEHHE NPUBOIUTH MPHUMEPHI
MIPOSIBJIEHUS 3aKOHA OOJIBIINX YUCEI B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;



- YMCHHME OIEpUPOBATH IMOHATUSAMHU: TOYKA, MpsiMas, IUIOCKOCTb, IIPOCTPAHCTBO,
JOBYTPAHHBIA YrOJI, CKPEIIMBAIOIIUECS MPSMBIC, NApauIeIbHOCTh U IEPHECHANUKYISIPHOCTD
IPSMBIX U IUIOCKOCTEH, YroJlI MEXAY HPSMBIMH, YIOJI MEXAY HNPSAMOM M IUIOCKOCTBIO, YIOJ
MEXNY IJIOCKOCTSIMH, PacCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE MEXAY IPSMBIMH,
paccTosiHue MeXAy IIOCKOCTSAMHU; YMEHUE HCIIOJIb30BaTh IIPU PELICHHUH 3a1a4 W3Y4YCHHbIE
(akThl ¥ TEOPEMBI TUNIAHUMETPHUU; YMEHHUE OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOILIETO MUPA;

- YMEHHE ONEpHpPOBATh MOHATUSMHU: MHOTOIPAaHHHMK, CEYEHHWE MHOTOIPaHHHKA, KO,
napajiesienunesl, Npu3Ma, nupamuja, Gurypa v MoBEpXHOCTb BpAIICHUS, MUIUHIP, KOHYC,
uiap, cepa, ceuenus GUrypsl BpalleHus, INIOCKOCTh, Kacarowasics chepsl, IMHAPA, KOHYCA,
IUIOINA/b TOBEPXHOCTH MUPAMUIBI, MPU3MBIL, KOHYCA, LMJIMHAPA, IUIOUAAb cdepbl, 00BEM
Ky0a, NMpsAMOYroJIbHOIO Napajelienunena, TUpaMuabl, IPU3Mbl, IWIMHApA, KOHYca, I1apa;
yMeHHEe H300paXkaTb MHOTOTPAHHUKH M TOBEPXHOCTH BpAIEHUS, MUX CEYCHHUS OT PYKH, C
IIOMOUIBIO YEPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPENICTB; 3HAKOMCTBO C CUMMETPUSIMU
B IIPOCTPAHCTBE; 3HAKOMCTBO C IPAaBUIbHBIMU MHOTOTPaHHUKAMU;

- YMEHHE ONEpUPOBATh MOHATUSMU: IBHKEHUE B MIPOCTPAHCTBE, MMOT00HBIE QUTYPHI B
MIPOCTPAHCTBE; HCIIOJIb30BaTh OTHOIIEHUE IUIOIMIAACH MOBEPXHOCTEH M OOBEMOB MOTOOHBIX
¢buryp npu perieHuu 3aaay;

- yYMEHHE BBIYHCIATH T'€OMETPUYECKHE BEJIWYMHBI (JJIMHA, YroJl, IUIOIIAJb, O0BEM,
IUIOIIA/b TIOBEPXHOCTH), UCHIOJIb3Ys U3yUeHHbIE (POPMYJIBI U METO/BI;

- YMEHHE OIIEpUPOBATh NOHATUAMMU: NPAMOYIOJIbHAS CUCTEMA KOOPAUHAT, KOOPIUHATHI
TOYKH, BEKTOp, KOOPJAMHATHI BEKTOPA, CKAJSIPHOE IIPOM3BEICHHUE, YOI MEXKIY BEKTOpaMy,
CyMMa BEKTOpPOB, IIPOM3BEJICHHE BEKTOpPA HAa YHUCJIO; HAXOAWUTH C ITOMOINBIO H3YYEHHBIX
(bopMysT KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHIE MEXKTY ABYMSI TOUKAMH;

- yMEeHHME BBIOMpPATh MOAXOAALIMN W3YyYEHHBIH METOJ JUId pEIIeHUs 3a/iayd,
pacrio3HaBaTh MareMaTHYecKue (akThl M MaTEeMaTHYECKHE MOJENM B MPHPOTHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE, yYMEHHE IPUBOAUTH IPHUMEPbl MaTeMaTHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MaremaTuka (BKIIouas pasfenbl «Anrebpa M Hadajla MaTEMAaTUYECKOIO aHaIN3ay,
«[eomerpusi», «BeposTHOCTh M cTaTUCTUKa») (YIIyOJeHHBI YpOBeHb) - TpeOOBaHUS K
MIPEIMETHBIM pe3y/bTaTaM OCBOEHMSI YIIIyOJIEHHOTO Kypca MaTeMaTHKH JIOJKHBI BKIIOYATh
TpeOOBaHUs K Pe3yJIbTaTaM OCBOEHHsI 0a30BOTr0 Kypca U JOMOIHUTEIBHO OTPaXKaTh!

- YMEHHE OIIepHUpOBaTh IOHATUSMHU: OIPEACIICHHE, AKCUOMa, TEOpeMa, CIEACTBHE,
CBOMCTBO, IPU3HAK, J0KA3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYIHPOBKU; yMEHUE (HOPMYIUPOBATH
o0paTHOE W MPOTHBOIOJIOXKHOE YTBEP)KACHUE, MPUBOIUTH NPUMEPHl M KOHTPIPHUMEPHI,
HCIIOJIb30BAaTh METOJI MaTEMAaTHYECKON WHIYKILMH; IMPOBOJUTH JOKA3aTEIIbHBIE PACCYXICHUS
IIPY PELICHNN 3a]a4, OLICHUBATh JIOTHYECKYIO ITPaBUIIBHOCTD PACCyKICHUI;

- YMEHHUE OIepUpPOBaTh IMOHATHSAMH: MHOYKECTBO, IOJMHOXKECTBO, ONEpPAllMU  HaJ
MHOXECTBAMHU; YMEHHUE HCIIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapar i ONMCAHUS
peaJIbHBIX MPOIECCOB U SIBJICHUM W MPHU PEIIeHUU 3a/1ad, B TOM YHUCIIe W3 IPYTUX y4eOHBIX
MIPEAMETOB;

- yMEHHE OlepUpoBaTh MOHATUAMHU: rpad, cBSI3HBIA rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb M OMMCHIBATH I'padbl Pa3IMYHBIMHU CIIOCOOAMH; HCIIOJIB30BaTh
rpadsl IpU pELIeHNH 3a/1aY;

- yMEHHE CBOOOJHO ONEpHpPOBAaTh2 MOHATHSAMHU: COUETaHHE, TMEPECTaHOBKA, YHCIIO
COYETaHUH, YUCIIO MEepecTaHoBOK; OMHOM HpIOTOHA; yMEeHHE NPUMEHATh KOMOMHATOPHBIE
(bakThl U pacCcyKIeHMs JUIs PELIeHUs 3a/1ay;

- YMEHHE ONEpHUpOBATh MOHATHAMU: HATYPAIbHOE YHCIIO, LIEJI0€ YUCIIO, OCTATOK I10



MOJTYJIIO, PAIlMOHAIEHOE YHCJIO, MPPAMOHAIBHOE YUCIIO, MHOXKECTBA HATYPAJIbHBIX, IEIBIX,
palMOHANBHBIX, JEHCTBUTEIBHBIX YMUCE; YMEHUE UCIIONb30BATh NMpU3Haku neaumoctd, HOJl u
HOK, anroputm EBKiHIa mpu penieHuu 3aaad; 3HAKOMCTBO C Pa3jIMYHBIMU TO3HIIMOHHBIMU
CHCTEMaMH CYHCIICHUS;

- yMEHHE CBOOOJHO ONEPHPOBATH MOHITUSIMHU: CTETICHb C IIENBIM TOKa3aTelieM, KOPCHb
HATypaJIbHON CTETCHHU, CTETICHb C PAIIMOHAIBHBIM MOKA3aTelieM, CTENEHb C JIEHCTBUTEIBHBIM
(BelecTBEHHBIM) TIOKa3aTelieM, Jorapudm 4uciia, CHHYC, KOCHHYC W TaHT€HC MPOU3BOJILHOTO
qHCIIa;

- yYMEHHUE OIEepPUPOBATh IMOHATHUSAMHU: TOXIECTBO, TOXKICCTBEHHOE MpPeoOpa3oBaHHE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHHI W HEPAaBEHCTB, PaBHOCWJIBHOCTh YpPaBHEHHIA,
HEPaBEHCTB M CHUCTEM, pAalMOHAJbHBIC, HPpAIMOHAIBHBIC, IIOKAa3aTebHbIC, CTCICHHBIC,
JorapupMHUUECKUE, TPUTOHOMETPHUCCKUE YPABHEHUS, HEPABCHCTBA W CHCTEMBI; YMEHHUE
pelarh ypaBHEHHS, HEPABCHCTBA M CHUCTEMBI C IMOMOIIBIO Pa3IMYHBIX IMPUEMOB; PEIIATh
ypaBHEHUs, HEPABCHCTBA M CHCTEMBI C TTapaMETPOM;IIPUMEHITh YpaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI JUISl PEUICHUS MaTEeMAaTHYSCKHX 3aJlad M 3a/ad U3 PasIuvHbIX 00JIacTell HayKu U
peaNbHOM KU3HH;

- yMeHue cBOOOJHO ONEpHpPOBaTh MOHATUSAMU: TpapuK GYHKIUHU, oOpaTHas GyHKIIHS,
KOMIO3UIUsT (DYHKIMA, TUHEeWHas (QYHKIMS, KBaJApaTUYHas (QYHKIUsS, CTereHHas (QYHKIUS C
LEJBIM TOKa3aTejieM, TPUTOHOMETpUYeCKHe (YHKIUH, OOpaTHbIE TPUTOHOMETPUYCCKHE
GbyHKIMH, TTOKa3aTeNbHas U Jorapudmuueckas QyHKINHA;, YMEHUE CTPOUTH rpaduku GyHKIUMH,
BBITIONHSATE MpeoOpa3oBaHus rpa@ukoB (YHKIHNA; YMEHHE HCIOIB30BaTh rpaduku (yHKITUI
JUISS W3YYCHHSI TIPOIIECCOB W 3aBHCUMOCTCH MPU PEHICHWHM 3aJad M3 APYTruX Y4eOHBIX
MPEIMETOB M W3 PEaIbHOM JKU3HU; BBIpaxaTh (OpMysIamMu 3aBUCIMOCTH MEKy BETUYHHAMU;
YMEHHE CBOOOIHO ONEPUPOBATH MOHSATHUSAMHU: YETHOCTH (DYHKIUH, MEPHOANIHOCTh (DYHKIIUH,
OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (QYHKIIUH, HAuOOJbIIee U
HaMMCHbIICe 3HAYeHHE (QYHKIMA Ha TPOMEXKYTKE; YMEHHE TPOBOJHUTH HCCIICAOBAHUEC
(GYHKIIMM; YMEHHUE HCIOJIb30BaTh CBOMCTBA U TpaduKu (QYHKIMI A pelieHus ypaBHEHUH,
HEPaBEHCTB W 3aJau C MapaMeTpamu; h300pa)kaTh Ha KOOPAMHATHOM IMIOCKOCTH MHOXKECTBA
pelleHnid ypaBHEHUH, HEPABEHCTB U UX CHCTEM;

- yYMEHHE CBOOOJIHO OIEPUPOBATH MOHATHSAMHU: MOCIEA0BATEIHBHOCTD, apu(pMEeTHIECKAS
MPOrpeccusi, TEOMETpPHUYECKas MporpeccHsi, OECKOHEYHO YOBIBaOMmas TIeOMeTpUIecKast
MIPOTPECCHsl; YMCHHE 3a/1aBaTh IMOCJICIOBATEILHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- yYMEHHE ONepUpOBaTh MOHATUSMHU: HETPEPHIBHOCTH (YHKIIMH, aCUMITOTHI Tpaduka
GyHKIIUY, TiepBas U BTOpasi MPOU3BOAHAS (PYHKIIMH, TEOMETPUYECKUA ¥ (PU3NUECKUI CMBICT
MIPOM3BOIHOM, TEpPBOOOpa3HasA, OMpEeACNeHHBI WHTErpanx, yMEHHE HaXOAHWTh AaCHMIITOTHI
rpaduka (QyHKINH;, YMEHHE BBIYHMCISATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO U
KOMITO3UITMN (DYHKIIMH, HAXOIUTh YPABHCHHE KacaTeIIbHOH K rpaduky (YHKIUU; yMEHUE
WCIIOJIb30BaTh TMPOU3BOJHYIO IS WMCCICAOBAHUS (PYHKIHHA, JUIS HAXOXKICHUS HAWITYUIIero
pelIeHrs B MPHUKJIAJHBIX, B TOM YHCJIEC COMHMATBHO-DKOHOMHYECKHX | (U3MUSCKUX 3aJ1avax,
JUTSL OTIPEICIICHUSI CKOPOCTH M YCKOPEHUS; HAXOIUTh IUIOMAIN ¥ 00beMbl (PUTYP C TIOMOIIBIO
WHTErpana;  3HAKOMCTBO C  MaTeMaTHYeCKUM  MOJEIMpPOBAHUEM  Ha  TpUMeEpe
nuddepeHIaTbHBIX YPaBHEHHI;

- YMEHHE ONEepHUpPOBATh MOHATUSIMHU: KOMIUIEKCHOE YHCIIO, COTPSHKEHHBIE KOMIUIEKCHBIS
4yclia, MOJYIb M apryMEHT KOMIUIEKCHOTO 4Yucia, (opma 3amuch KOMIUIEKCHBIX YHCENT
(reomeTpuyueckasi, TpPUTOHOMETpUYecKas W  anreOpanyeckas); yMeThb  IPOU3BOIUTH
apumeTnueckue IEHCTBUSA C KOMIUICKCHBIMH YHCIIaMH; 3HAKOMCTBO C HWCIIOJIB30BAaHUEM



KOMITJIEKCHBIX YHCEIT;
- yMEHHE CBOOOJHO ONEpPHPOBATh MOHSATHAMH: CpeaHee apu(pMeTHdyecKoe, MeAnaHa,
HanOoJblllee ¥ HAaMMEHbIEe 3HAYCHMSA, pa3Max, MUCIEPCHs, CTAaHIApTHOE OTKIOHEHUE IS
OITMCAHUS YMCIIOBBIX JIAHHBIX; YMEHUE HMCCIIEA0BATh CTATUCTUYECKUE TaHHBIC, B TOM YHCIE C
NpPUMEHEHHEM TpaUUYecKUX METOJOB U JJIEKTPOHHBIX CPENICTB; IpadUuecKd HCCIIEAOBAThH
COBMECTHBIE HAOJIOJJCHHS C TIOMOIIBIO THarpaMM pacCEeMBaHMS U JIMHEHHOMN perpeccuu;

- YMEHHE HaXOJHUThb BEPOATHOCTH COOBITHI C MCIOJIb30BAaHHEM IPpah)UIECKUX METOIOB;
MPUMEHSITH JUUIS pelIeHUs 3a71ad (GOPMYIIbl CIOKECHHS M YMHOXKEHHUSI BEPOSITHOCTEH, GopmMyTy
MOJHOM BeposTHOCTH, Gopmyny beprymmm, komOuHaTtopabie GakTel U GOpPMYIbI; OLIEHUBATH
BEPOSITHOCTH PEATBHBIX COOBITHIA;

- yYMEHHE OIEpUpoBaTh MOHATHAMHU: CJlydailHas BEJIMYHMHA, pacIpe/eseHHe
BEPOSITHOCTEH, MAaTeMaTHYeCKOe OXHIaHWE, JHUCHEepCHs W CTaHAapTHOE OTKJIOHEHHE
ClyyailHOH  BeJWYMHBI, (DYHKIMM  pacrpeneieHuss ¥ IUIOTHOCTH  PaBHOMEPHOTO,
IOKa3aTCJIbHOTO 1 HOPMAJIbHOI'O pacnpe;[eneHHﬁ; YMCHHUC HUCII0JIb30BATh CBOMCTBA HU3YYCHHBIX
pacripesieNieHuil Ui pelieHusl 3a/ad; 3HAKOMCTBO C TOHATHSIMH: 3aKOH OOJBIIUX YHCEl,
METOAbI BI)I6OpOLIHI>IX HCCHGI{OBaHI/Iﬁ; YMCHUEC NPUBOAWUTL IMPUMCPBI IIPOSABIICHHA 3aKOHA
OOJIBIINX YHCEN B TPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeHHe CBOOOJHO ONEpPHPOBATh IOHATHSAMHU: TOYKA, TMpsAMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, Jy4Y, IUIOCKUI Yroji, ABYTPaHHBIA YToJ, TPEXTPaHHBIA yroi,
NepeCceKaroIInecs, Mapajule/IbHble W CKPEIIMBAMOLIMECS MpsMbIe, M[apalIeNbHOCTh |
NEPIEHIUKYISIPHOCTD IIPSAMBIX U IJIOCKOCTEM, YIOJl MEXAY HPSIMBIMH, YIOJl MEXAY IPSIMOU H
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMH; YMEHHE HCIONb30BaTh IPH PEUICHWH 3a/1ad
u3ydeHHbIe (aKTBl M TEOPEeMBbl IUIAHUMETPUH; YMEHHE OIICHHWBATh pa3Mepbl OOBEKTOB B
OKpyXaromeM MHUpeE; YMCHHUEC OIICpUPOBATH IMOHATUAMU: MHOT'OI'PaHHUK, CCUCHUC
MHOTOTpaHHHKA, MPAaBUIBHBI MHOTOTPAaHHHK, MpHU3Ma, MHpamMuaa, Gurypa um mOBEpXHOCTbH
BpalleHUs, IWIMHAP, KOHYC, Imap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYCHUS KOHyca H
HWINHApA, NapajjelbHble OCH WM OCHOBaHMIO, CEYEHHE IIapa, IUIOCKOCThb, Kacaromlascs
ceprl, LWIMHIpPA, KOHYyCa; YMEHHE CTPOMTh CEYEHHE MHOTOTPaHHUKA, H300paXkaTh
MHOTOI'PaHHHUKH, (QUTYpBl U TOBEPXHOCTH BpAIIEHUS, UX CEUECHUS, B TOM UYHUCIIE C MMOMOIIbIO
JNEKTPOHHBIX  CPEJCTB; YMEHUE MPUMEHSITh CBOIICTBa  TreoMeTpuuyecKkux  uryp,
CaMOCTOSITENIbHO (OPMYJIUPOBATh ONpEAENeHUS M3y4aeMbIX (UTYyp, BBIIBUTaTh T'MIIOTE3bI O
CBOMCTBaX U MpHU3HAKAX TI'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WM OMNPOBEPraTh HX;
YMEHHE TMPOBOAUTH KiaccupuKauuio GUryp MO pa3IuyHbIM IPU3HAKaM, BBINOIHSATH
HE00XO0/AUMBIE TOMOJIHUTENIbHBIE TOCTPOCHHUS;

- yMeHHue CBOOOJHO ONEpHpPOBATh MOHATUAMU: IJIOUIAJb (GUIYpbI, 00BEM (GUTYpPHI,
BEIMYMHA YIJa, PAacCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE MEXIy IHPsSMBIMH,
paccTosiHHE MeXJy IUIOCKOCTSIMH, IUIOIAAb cQephl, IUIOMIaJb IMOBEPXHOCTH NHPaMUIB,
MPU3MBbI, KOHYCa, LUIUHApPA, 00bEM KyOa, MPSAMOYTOJIBHOrO Mapajulesenuneaa, MUpaMuibl,
MIPU3MBI, ITWINHIPA, KOHYCA, [Iapa; YMEHHE HaXOAUTh OTHOIICHHE 00BEMOB TTOIOOHBIX (HUTYD;

- yMEeHHE CBOOOJIHO OMEpPUPOBATH MOHATHSMU: NBIKCHHE, MapajlIeIbHBIA MEPEHOC,
CUMMETpHS Ha IJIOCKOCTH U B NMPOCTPAHCTBE, TOBOPOT, IPeoOpazoBaHue M0100Us, 0100HbIE
¢burypsl; yMeHue pacrio3HaBaTh PaBHbIE U 1MOJ0OHBIE (UTYpBl, B TOM YHUCJIE B NPHUPOJE,
HCKYCCTBE, apXHUTEKType; YMEHHE HCIOIb30BaThb T€OMETPUYECKHE OTHOUICHHUS, HAXOAUTh
reOMETPHUECKUE BEJIMYMHBI (JUIMHA, YTrOJl, IUIOMIagb, 00bEeM) MPU PELICHUU 3aJad U3 JIPYTrux
y4eOHBIX PEAMETOB U U3 PEAIbHOM KHU3HH;

- yMeHHE CBOOOJHO OMEpPUPOBATh MOHATHAMM: MPSIMOYTOJIbHAS CUCTEMa KOOPAWHAT,
BCEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATBEI BEKTOpPA, CyMMa BCKTOPOB, IMPOMU3BCACHUC BEKTOpA



Ha 4YHCIO, pa3joKeHUEe BeKTopa Mo Oa3ucy, CKalspHOE MPOU3BEACHHE, BEKTOPHOE
MIPOU3BEICHUE, YTOJ MEXy BEKTOpPAaMHU; YMEHHUE HCIOJIb30BATh BEKTOPHBIA U KOOPAMHATHBIM
METO/JI JJIs PEIlIeHUsI TEOMETPUYECKUX 3a/1a4 U 33/1a4 APYTUX YUEOHBIX IPEIMETOB; 3HAKOMCTBO
C MNOHATUAMM: Matpuma 2Xx2 u 3x3, onmpenenuTeab MaTpPUIbl, T€OMETPUUYECKUM CMBICIT
OIIpeACIUTENS;

- YMEHHME MOJEIMPOBATh pEAJIbHbIE CUTyallUM Ha $3bIKE MAaTEMaTUKH; COCTaBIATH
BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA M MX CHCTEMbI 110 YCJIOBHIO 3aJlauM, HCCIIEOBATh
MOCTPOSHHBIE MOJIEIIH C MCIOJIB30BAHNEM armapara aire0pbl, HHTEPIPETUPOBATH MOTyUYECHHBIN
pe3yNbTaT; CTPOUTh MAaTEMaTHYEeCKHE MOJIEIH C IOMOUIbI0 TeOMETPUYECKHX IOHSATHI U
BEJIMYMH, pEllaTh CBSI3aHHbIE C HUMM NPAKTUYECKUE 3aJlauM; COCTaBJISATh BEPOSTHOCTHYIO
MOJI€TIb W HHTEPIPETHUPOBATH IMOJIYUEHHBIM pe3yibTar; pelarh MNpUKIAIHbIE 3aadyd
CpeICTBAaMH MAaTEMaTHYECKOr0 aHaliu3a, B TOM UHCJIE COLMAIBLHO-3KOHOMHYECKOTO H
(U3HYECKOTO XapaKTepa;

- yMeHHe BbHIOMpPATh TOAXOIAIIMKA METOX MJSi peIICHUS 3a/Jauyd; NOHUMaHHE
3HAYUMOCTH MAaTEMATHKH B M3YYEHHUU IPUPOJIHBIX U OOLIECTBEHHBIX IMPOLIECCOB U SIBICHUIA;
YMEHHE PACIIO3HABATh MPOSIBJICHHE 3aKOHOB MAaTEMaTHUKU B HMCKYCCTBE, YMEHHE NPHUBOIUTH
MpUMEPBbl MaTEMaTHYECKUX OTKPBITHI POCCUNUCKON M MUPOBOW MaTEMAaTHYECKO HAYKH.

OK 01. BreibupaTth cnocoObl pemieHus 3anad NpoheCCHOHATBHOM N1eATeIbHOCTH
MPUMEHHUTEIHLHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAIM3a M MHTEPIPETALUU
uHpopManuyu ¥ WHPOPMAIMOHHBIE TEXHOJIOTUH JUIS BBIMOJHEHUS 3a1a4 IpoQecCHOHATbHON
NESITEIbHOCTH.

OK 03. [lnmanupoBaTh ¥ peaJM30BBIBATE COOCTBEHHOE MPO(ECCHOHANIBHOE H
JUYHOCTHOE pa3BUTHE, MPEINPUHUMATEIBCKYIO NEITEILHOCTh B MpodecCHoHaNBHOU cdepe,
HCI0JIb30BaTh 3HaHUA 110 (GUHAHCOBOW IPaMOTHOCTH B Pa3IMYHbBIX )KU3HEHHBIX CUTYaIUIX.

OK 04. O} dexTuBHO B3auMOICHCTBOBATh U PabOTATh B KOJUIEKTHBE U KOMaH/IE.

OK 05. OcywmecTBiaATh  YCTHYO M INHCBMEHHYK0  KOMMYHHUKAllMIO  Ha
rocyJapcTBEHHOM si3blke Poccuiickoit @enepanun ¢ yyeTroM OCOOEHHOCTEH COIMaIbHOTO U
KYJIbTYPHOI'O KOHTEKCTA.

OK 06. [IposiBIATE Tpa)kAAHCKO-MATPUOTUYECKYIO TMO3ULHI0, JEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJCHHE Ha OCHOBE TPAJUILMOHHBIX POCCHUMCKUX TyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYE€TOM TapMOHHU3ALMKA MEXHAIIMOHAIBHBIX U MEXPETUTHO3HbIX
OTHOIICHUH, IPUMEHATh CTaHIapPThl aHTUKOPPYIIIMOHHOTO TIOBE/ICHUSI.



5. TemaTu4yecKuii MJIaH U cojiepKaHue Y4eOHol TucuuIInHbl MaTtemaTuka.

HaumenoBanme pasgenoB | CogepikaHue y4eOHOro MaTepuasa, JJabopaTopHblie padoThl H MPAKTHYECKHEe 3aHATHS, caMocToATebHAaA | O0bem yacoB/ | YpoBeHb
U TeM pa0ota o0yuaromuxcst 3a4. efl. OCBOCHHA
1 2 3 4
Pa3nen 1 IloBTOopeHne Kypca MaTeMAaTHKH OCHOBHOM HIKOJIBI
Tema 1.1 llean u 3anaun | Cogep:kaHue y4e0HOro MaTepuaJia
MAaTEMATHKH IPH OCBOEHUH | [lenp 1 331a9u MaTeMaTHKH MTPH OCBOCHHUN CHETIHAaTHbHOCTH.
coenuaabHocTH. YUnena m | bazoBble 3HaHUS M yMEHHS 110 MaTeMaTHKe B MPo(ecCHOHaIbHOM U TIOBCEIHEBHOM NESTEIHHOCTH. 4 12
BbIYHCJICHHUS JleficTBYSI Ha/l OJOXKUTENBHBIMY U OTPULATEIbHBIMU YUCIaMH, C OOBIKHOBEHHBIMU M JECATUYHBIMHU IPOOSMHU. '
JeiicTBus co cTeneHs MU, GOPMYJIbl COKPAILIEHHOTO YMHOKEHHS
Conep:xanue yueOHOro MaTepuaJia
Tema 1.2 IIpoueHTHbBIE [IpocTeie MPOLEHTHI, pa3HbIe CIOCOOBI BhIYUCIICHUS. JIMHEHHBIC, KBaJpaTHbBIC, APOOHO-TMHECHHbBIC YpaBHCHHS U 4 12
BBIYHCJICHUA. YpaBHeHml HEPABCHCTBA '
W HepaBeHCTBA ITP. IIpocTble u ClIOKHBIC MPOLEHTHI. IIpolieHTHBIEC BBIYHMCICHUS B PO ECCHOHABHBIX 3a1a4ax. 4 2,3
IIP. Beruncnenue u npeodbpa3zoBanusi. YpaBHEHHS U HEpaBEHCTBA. [ eoMeTpHst Ha IUIOCKOCTH. 4 1,2
Paznes 2 [IpsiMble M IJIOCKOCTH B MpocTpaHcTBe. KoopauHaThl M BeKTOPHI B POCTPAHCTBE.
Tema 2.1 OcHOBHBIE Conep:xanue yueOHOro MaTepuaJia
NMOHATHA B crepeoMeTpuu. | IIpenmer crepeomerpuun. OCHOBHBIE NOHATHA (TOYKA, MPAMAsi, MIIOCKOCTh, MPOCTPaHCTBO). OCHOBHbBIE aKCHOMBI
Pacnonoxxenue npaAMBIX M | ctepeoMeTpur. [lepecekaromuecs, napamjielbHble M CpaIlMBAIOIIMECS NpsAMble. YOl MeXAy NpsSMBIMH B 4 1,2
TJIOCKOCTEH. npoctpancTie. [lepneHIuKyIsspHOCTh NPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
Coaep:xanue yuefOHOro MaTepuaJa
Tema 2.2 [1apannensHocts | [lapamnensHbie npsiMble u miockocTs. Onpenenenue. [Ipusnak. CoiicTBa.
NPSMBIX, IPSAMON U [Napannensable iockoctu. Omnpenenenue. [Ipuznak. CpoiicTa. 4 12
IVIOCKOCTH, IVIOCKOCTEH Tetpasap u ero anmementsl. Ilapamnenenunen u ero snemeHThl. CBOMCTBa NPOTHBOIOJOXKHBIX TpaHeW u '
JuaroHaneil mapamienenunena. IlocTpoeHre OCHOBHBIX CEUEHHH.
Coaepxanne yueOHOr0 MaTepHaJIa
Tema 2.3 Ilepnenaukynspuele mnpsimele. IlapamuienbHble  HpsiMble, NEPIEHIUKYISIPHBIE K  IDIOCKOCTH. [Ipm3nHak 4 12
IlepneHAUKYJISAPHOCTH NEPIEHANKYIJISIPHOCTH MPSMOM U INIOCKOCTH '
NPSAMBIX, TPSIMOH H IIP. BzauMHOE pacnojoXkeHHe NpAMBIX B NpocTpaHCTBe. llapannensHOCTh MNPAMOW M INUIOCKOCTH.
IUIOCKOCTH, INIOCKOCTEMH [TapannensbHOCTE W NMEPHIEHAMKYISIPHOCTD NMIOCKOCTEW. PacmosioskeHue MpsAMBIX U IUIOCKOCTEH B OKpYXKaeMOM 4 2,3
Mupe (Ipupojie, ApXUTEKType, TEXHUKE) Penenne npakTHKO- OpPUEHTHPOBAHHBIX 3aa4.
Tema 2.4 Iepnenguxyasip | Comep:kanue yueGHOro Mmatepuaia
H HaKk/1oHHasA. Teopema o | [lepnennukymnsp 1 HakIoHHas1. Teopema o TpexX NEPHEHAMKYIApax. YTOJ MEKAY MPSIMOI U TIIOCKOCTEHIO. 4 12
)

Tpex nepneHIuKyJsgpax

Vron MCIKAY IJIOCKOCTSMMU. HepHeHI{I/IKyHHpHLIC IUIOCKOCTH. PaccTosHue B IMPOCTPAHCTBC.
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Tema 2.5 Koopaunatsel u

Coaep:kanue y4eOHOro MaTepuaJa

JlexapToBBI KOOpAMHATHI B MPOCTpaHCTBE. BekTopel B mpocTpaHcTBe. ClOXKEHHE W BBIYUTAHHE BEKTOPOB.

YMHOKEHHE BEKTOpOB. YMHO)KEHHE BeKTopa Ha uucio. CkanspHoe mpousBeaeHue BeKTopoB. [Ipocreifmme 1,2
BEKTOPbI B IPOCTPAHCTBE
3aJ1auM B KOOpAMHATAX
IIP. PacniosiosxeHue OpsIMBIX U IJIOCKOCTEN B IPOCTpAHCTBE. 1lepneHIuKyIsIpHOCTh U MAPAUIEIbHOCTD IPSIMBIX U
IUIOCKOCTEH. JleKkapToBbl KOOpAMHATHI B IPOCTpaHCTBE. BekTophl B mpoctpaHcTBe. ClOKEHHE W BBIYUTAHUE 2,3
BEKTOPOB. YMHO)KEHHE BeKTopa Ha yncno. KoopanHaTel BeKTopa
Pasnes 3 OcHoBbI TpuroHoMeTpun. Tpuronomerpuieckue GyHKIUA
Tema 3.1 Copaeprxanne yuedOHOro MaTepuajia
Tpuronomerpuyeckue Paguanbnas mepa yria. IIoBOpoT ToukM BOKpYT Hadana koopauHat. OmnpeneneHue cuHyca, KOCUHyca, TaHTeHCa U
(yHKU MM NPOU3BOIBLHOIO | KOTAHT€HCA. 3HAKU CHHYCa, KOCHHYCA, TAaHI€HCA U KOTAHT€HCa MO YETBEPTIM. 3aBUCHUMOCTb MEXAY CHHYCOM, 1,2
yria, yncJja KOCHHYCOM OJHOT'O M TOT'O %€ yIia.
Tema 3.2 OcHOBHBIE Coaep:xanue y4eOHOro MaTepuajia
TPUTOHOMETPHUYECKHE Tpuronomerpuueckue ToxaecTBa. [IpeoOpa3oBaHMe MPOCTEHININX TPUTOHOMETPHUYECKUX BblpakeHHH. CuHYC, 19
TOXKIECTBA KOCHHYC, TAHI'€HC U KOTaHT'€HC YTJIOB O ¥ -0 '
Tema 3.3 Copaepxanne yueOHOr0 MaTepHaJIa
Tpuronomerpuyeckune OO6nacte onpenescHUs] U MHOXKECTBO TPUTOHOMETpHUYECKHX (PyHKIHMHA. YeTHOCTh, HEUETHOCTD, MEPUOIUIHOCTh
(yHKUMH X cBO¥icTBa M | TpuroHoMmeTpuueckux ¢ynkimid. CoiicTBa U rpaduku GyHKIMA Y=COS X, Y=Sin X , y=tg X, y=ctg X. CxxaTue u 12
rpauxm. pacTshkeHue rpa)uKOB TPUTOHOMETPHUECKUX (PYHKIIHH. '
[IpeobpazoBanue rpadUKOB TPUTOHOMETPHUIECKUX (PYHKIIUH.
Tema 3.4 OOpatHble Conep:kanue y4eOHOro MmaTepuasa
TPUTOHOMeTpHYeCcKue O6patHble TpUroHoMeTpudeckue QyHKuH. Mx cBoiicTBa u rpauKH. 12
GyHKuMH '
Copaepxanne 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 YpPaBHEHHUS, CBOJALIMECS K KBaJpaTHBIM, pelIaeMble 19
Tpuronomerpuyeckue pa3ioXKEeHHEeM Ha MHOXKHUTENH, OJTHOPOJTHBIE. ’
ypaBHeHus U HepaBeHcTBa | [Ipocreiiine TpuroHoMeTpruecKie HEpaBEHCTBA
P. IlpeoOpa3oBaHWEe TPUTOHOMETPUYECKHX BEIpAXCHHWU. PelieHne TpPUTOHOMETPUYECKHX YypaBHEHUH U 23
HEPABEHCTB , B TOM YHUCJIC C MCIIOJIb30BAHUEM CBOMCTB (PYHKIIMH. '
Pasnen 4 [lpousBoanasi u nepBoodpa3Hasi GyHKIUN
Tema 4.1 TlonsiTue Copaepxanne yueOHOr0 MaTepHaJIa _
HpoH3BOTHOiL. POPMYTHI H NPHPAILEHNs APTyMEHTa. [Mpupamenne pyHkun. 3anaun, TPUBOJAIIIE K MOHATHIO MPOH3BOJHOM. Omnpenenenue
M— MPOM3BOAHON.  AJTOpUTM  OTBICKaHus  mpomsBogHOW. Dopmynsr  muddepenmupoBanus.  I[Ipasuna 1,2
nddepeHInpoBaHus g depeHunpoBaHusl.
IIP. pemieHre NPUMEPOB 10 TEME 2,3

Tema 4.2 IlousiTue o
HENPEePLIBHOCTH QYyHKIIUM.

Coaep:xanue yueOHOro MaTepuaJa

[onste HempepbiBHOW (GyHKnuU. CpoiicTBa HenpepblBHOW (yHKIMU. CBs3b MEXJIy HENPEpPHIBHOCTHIO U
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MeTton HHTEPBAJIOB.

T depeHInpyeMOCThI0 QYHKIMH B TOUKE. AJITOPUTM pPellicHHE HEPaBEHCTB METOJIOM HHTEPBAJIOB.

IP. pelieHre MPUMEPOB I10 TEME 2,3
Tema 4.3 I'eomeTpuyeckuii Conepixanne ylieﬁHOFO MarepHata > = >
1 GUIHUECKHIE CMBICT I'eomeTpuyeckuii cmbICHT NPOM3BOLHOMH (GyHKUMHU- YTI0BOH KO03((UIHMEHT KacaTelbHOU K rpaduKy QyHKIUH B
IpOR3BONHO. TOUKEe. YpaBHEHHUE KacaTelbHON K rpaduKy (PyHKIHUU. ATOPUTM COCTaBJICHUS KacaTelbHON K TpaguKy (yHKIUU 1,2
y=f(x)
Tema 4.4 MoHOTOHHOCTE Coaep:kanue y4ueOHOro MaTepHaJa _
P Bospacranue u yObiBaHMe (DyHKIMH, COOTBETCTBHME BO3pacTaHUs M YObIBaHHMSA (DYHKIHMW 3HAKy MPOWU3BOIHOU.
JKCTpeMyMa 3anaun Ha MaKCUMyM H MHHHMYM. ANTopuTM HccienoBaHus QYHKIMK U MOCTPOCHUS ee Tpaduka C MOMOIIBIO 1,2
MIPOU3BOIHOM
Tema 4.5 Uccaenosanue | Conep:xxaHue yueOHOro Marepuasa
(pyHkuumii 1 mocrpoenune HccnenpoBanre QyHKIMA HA MOHOTOHHOCTb M TOCTPOCHHUE rPa)uKOB 12
rpaguKoB IIP. pelenye 3a1a4 Mo TeMe 2,3
Coaep:xanue y4eOHOro MaTepuaJia
Tema 4.6 HanGoabmee u | HaxoxaeHrne HanOOBIIETO W HAMMEHBIIETO 3HaUeHUH (PYHKITHI, TOCTPOCHNE TPAPUKOB C UCTIOIH30BAHHEM 12
HaUMeHblIee 3HAYEeHHe anmnapaTa MaTeMaTHYecKOro aHaJln3a ’
ynxuui IIP. Haumensiiee u Hanbomnbinee 3HadeHne GpyHkun. HaxoxxaeHrne onTHManbHOrO pe3yibTaTa ¢ MOMOIIBIO 23
MIPOM3BOJHOM B MPAKTUYECKUX 3a7adax '
Tema 4.7 TlepBooBpasnas Conep:kanue y4eOHOro MmaTepuasa _ _
dymscnuy, Mpasaaa O3HaKOMJIeHI/ICv C MOHATHEM HHTeTpana U nepBooOpazHoi 1is (b}v/HKuHH y—f()v(). Pemenue 3ana4 Ha cBSI3b
Y S— MEePBOOOPA3HOM U €€ MPOU3BOAHOMN, BBIYMCICHHE EPBOOOPA3HON 111 JaHHOM (11}/HKHI/II/I. Tabmura dopmyi ass 1,2
HaXOKICHUS MepBooOpasHbIX . M3ydyeHue npaBuia BEIYUCICHUS IEPBOOOPA3HOI.
Tema 4.8 ILiomans Copaepxanne yueOHOr0 MaTepHaJIa _
KpUBOJHHEIHOI 3anayn, MPUBOAIINE K TIOHATHIO OMPEIEIEHHOT0 HHTerpajia — o BLIMHCIIEHMH TUIOMa/IM KPHBOIHHEHHOR
rpanemun. Gopmya Tpaneuuu. [lonstue OMPE/IENEHHOrO MHTErpasa. I'eomerpudecknii 1 GU3NIECKUI CMBICI ONIPEIEIEHHOTO 1,2
% uHterpana. @opmyna Hetorona- JleiiGHuua.
HeroTona- Jleiionnna "
IIP. Penenue 3a/1a4 Ha MPUMEHEHUE MHTETpaia AJisl BBIYMCIICHHs] (PU3NYECKUX BEIMYMH M IUIOIaaen 2,3
IIP. Pemenue 3amau no Pazmeny 4 [IponsBojaHas u nepooOpazHas GyHKIUH 2,3
Pa3znen S. MHOTOrpaHHMKHM M TeJIa BpALLlCHUS
Tema 5.1 Ilpusma, Copaepxanne yueOHOr0 MaTepHaJIa
napajuienenunes, Kyo, [Ipusma ( HakIOHHAS, IpsiMasi, MpaBUiIbHASA) U e€ aeMeHThl. [lapamienenunen. CoiicTBa mpsSMOYTOJIBHOTO 19
NUpaMuAa U UX cedyeHus | mapautenenunena. Ky0. mupamuaa u e€ anemenTsl. [lpaBuipHas nupaMua. '
Tema 5.2 IIpaBUiIbHBIE Coaep:xanue yueOHOro MaTepuasa
MHOTOrPAHHUKH B KM3HHM | [Lmomans moBepxHOCTH MHOTOTpaHHUKOB. [IpocTeiinme koMOMHAIII MHOTOTPaHHUKOB. BBIYHCIIEHNE 3IEMEHTOB 12
MPOCTPaHCTBEHHBIX Guryp( pedpa, AuaroHanu, yrisl) [IpaBuibHble MHOTOTPAaHHUKH. '
Coaep:xanue yueOHOro MaTepuaJia
Tema 5.3 Iluaunaap, kounyc, | LHunuaap, konyc, map, chepa. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOTO IIWIHHIPA, IPSIMOTO KPYTrOBOTO KOHYCA.
1Iap M UX CeYeHnst Nzobpaxkenne e BpaieHus Ha TiockocTH. [Ipectapnenne 00 yceu€HHOM KoHyce. CeueHre KoHyca 1,2

(r[apannenLHoe OCHOBAHHUIO U IMMPOXOAAIICC UCPE3 BepH.II/IHy), CCUCHUC NWJIMHApA (napanneano )4
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MEPIICHINKYIISIPHO OCH), cedeHune mapa. Pa3BepTka mManHIpa U KOHyca

IIP. 3amanus mo Teme 2,3
Tema 5.4 O0béMbI U Copaeprxanue yued0HOro MaTepuajia
ILUIOIIAAY NOBEPXHOCTH Ted | O0BEM mpsiMoyrosipHOro napamienenunena. O0péM nupaMuabl, IPU3MBL, Ky0a, KOHYyca, mapa, TWIKHAPa 1,2
Conep:xanue y4eOHOro MaTepuaJia
Tema 5.5 Tlpumepsl P Y P =
CHMMETpHE B IIP. [ToHATHE O CHMMETPHH B TIPOCTPAHCTBE (IICHTpaIbHAs, OceBas, 3epKaibHas ). OO00IIeHNE TPEACTABICHUHA O
MpaBUIBHBIX MHOTOTpaHHuKaX (Terpasap, ky0, oKTasap, JoAeKadIp, MKOCASIP). 2,3
CIEeNHATIBHOCTH
[TprMepsl CHMMETPHUH B CIICITUAITBHOCTH
IP. Perienne 3a1a4 1o NpoiICcHHON TeMe 2,3
Pa3nen 6. Ctenenu u kopuu. CTeneHHas, nokazarejibHas U Jorapupmuyeckas GyHKIHHU
Tema 6.1 Ctenennas Coaep:kanue yueOHOro MaTepHaJa
¢pyHkuus, eé cBoiicTa. . . y = Yx .
TpeoGpazosanue [lonsiTre KOpHSA N- OHf CTETIeHU U3 AEUCTBUTENHHOTO Yricia. OyHKIIH WX CBOMCTBA U TpadUKU.
" BOMCTBA KOPHs N- 0¥ crenenu. 11 BaHUE U HMOHAIILHBIX BEIPAKECHUI 1,2
BBIPAKEHHIi ¢ KOPHAMH CsoiicTBa KOp oii crtere peoOpa3oBaHue HUppaHoOHal paxe ,
N- oii cTeneHM.
Tema 6.2 CBoiicTBa Conep:xanue yueOHOro MaTepuaJia
CTelleHH ¢ [ToHsTHE CTENEHH ¢ pallOHATILHBIM MoKa3areneM. CrenenHble GYHKIUH, UX CBOHCTBA M rpaduKu 1,2
PAaLMOHATBbHBIMH U IIP. Pelienue ypaBHEeHUI
el CTBUTEIbLHBIMHI 2,3
noKa3aTejasiMu
Tema 6.3 Pemienue Coaep:xanue y4eOHOro MaTepuaJia
HPPANMOHAIBHBIX PaBHOCUITEHOCTD MppAIMOHANBHBIX ypaBHEHUH. METOIBI X PelIeHHS 12
YPABHEHHUil '
Coaep:xanue yueOHOro MaTepuaJa
Tewma 6.4 TIoKasaTeaLHAS CreneHb ¢ MPOU3BOJIBHEBIM JISHCTBUTEIHHBIM TOKa3aTeneM. Onpe/eneHue mokasaTebHON QYHKINY U e
® HKI.II/IH ee CBOICTBA CBO¥CcTBa. 3HAKOMCTBO C IPUMEHEHHEM ToKa3aTelbHON (yHKIVH. Perienne nokasareabHbIX YpaBHEHUH C
y HOKa::aTeJILHLIe ’ MPUMEHEHHEM TTOKa3aTeNnbHON GYHKIUK. PeleHre nokazaTebHbIX YPaBHEHUH METOIOM YpaBHUBAHUS 1,2
MoKa3aTeseld, METOIOM BBEICHUSI HOBOH IepeMeHHOH, (DyHKIIMOHAIBHO- rpaduueckuM MetonoM. Permenne
ypPaBHEHHUsI U HEPaBEeHCTBA
MTOKAa3aTeNbHBIX HEPABEHCTB.
IIP. PelieHne ypaBHEHU 2,3
Copaepxxanne yueOHOr0 MaTepHuaJia
Tema 6.5 Jlorapu¢m umcia. P Y > P
M Jlorapugwm umcia. CporicTra jorapudmon. Onepariust JorapuhMUpPOBaHUS 1,2
CaoiicTBa Jorapugmos.
IIP. Pemienue npumMepoB 2,3
Tema 6.6 Copaepxanne yueOHOr0 MaTepHaJIa
Jlorapu (l)MI/I;-leCKaSI Jlorapudmugeckas pynkius, e€ cBoiictsa. Ilonarus morapudmuyeckoro ypasaeHus. Onepanus
b HKHIEﬂ o6 CBOICTRA noTeHIUpoBaHus. TpH OCHOBHBIX METOJIa PEIICHHS JIOTapu(hMUUECKUX YPaBHEHHH: (YHKIIMOHAIBHO- 1,2
y ’ ’ rpadMUeCcKui, METOJ1 TOTEeHIMPOBAHUsI, METO/ BBEACHHUS] HOBOM nepeMeHHoH. JlorapudmMuueckue HepaBeHCTBA
Jlorapudmuyeckue >
IIP. Pemenne ypaBHEHUH
YPaBHEHHS , HEPABEHCTBA. 2,3
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Tema 6.7 Jlorapu¢pmbl B Copaeprxanue yueOHOro MaTepuaJia
NPHUPoOJe U TEXHUKE IP. [Tpumenenue gorapudma. Jlorapudmuueckas cuupaib B npupojae. E€ MareMaTHueCKHe CBOWCTBA 4 1,2
Pa3znes 7 DjieMeHThI TEOPHH BEPOSITHOCTEl M MATEMAaTHYECKO#i CTATHCTHKH.
Tema 7.1 CoObITHeE, Conep:xanue y4eOHOro MaTepuaJia
BEPOATHOCTH COOBITHSI. CoBMECTHBIE ¥ HECOBMECTHBIC COOBITHS. T€OpeMbl O BEPOSITHOCTH CYMMBI COOBITHIA. Y CIIOBHASI BEPOSITHOCTD. 4 19
CioxeHue U yMHOKeHUHe | 3aBHICHMEBIE W HE3aBUCHUMBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH NPOU3BEACHHS COOBITHI '
BePOSITHOCTEH IIP. Perienre npuMepoB 4 2,3
Conep:xanue yueOHOro MaTepuaJia
Tema 7.2 BeposiTHOCTD B P Y P > " >
OTHOCHUTENIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTUIECKOE ONPE/ICIICHUE BEPOSTHOCTH.
npodeccHoOHAIbHBIX 2 1,2
Or1eHKa BEPOSTHOCTH COOBITHS
3ajgavax
IIP. Perienre npuMepoB 4 2,3
Conep:xanue y4eOHOro MaTepuaJia
Tema 7.3 Iuckpernas P = Y P = v
. Bune! ciaygaiinpix BeauuuH. Omnpeienenre TMCKPeTHON ciydyaifHON BeTMYUHBL. 3aKOH pacTpeaeeHus
cayyaiiHasi BeJIHYHHA, y - - 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. Pemmienne mpumepoB 2 2,3
IIP. Pemienne mpuMepoB O MPOHACHHON 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, CBSI3aHHBIX ¢ Oyayiiedl mpodeccHoHaNbHON AeATENLHOCThIO, B (JopMe MpakTHUECKOH
IOATOTOBKHU B 00bEMe 78 yacos
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6. MaTepuaJbHO-TEXHUYECKOE U YUeOHO-MeToinueckoe odecnevyenmne

6.1. TpeGoBaHusI K MHHHUMAJLHOMY MAaTepHATbHO-TEXHHYECKOMY U Y4eOHO-
MEeTOAMYeCKOMY o0ecledeH!I0 YCJIOBUIH pean3aluy NPorpaMMbl JMCHUIIMHBI

OcBoenne mporpaMMbl y4eOHON AMCUUIUIMHBI «MaremaTuka» MpearnosaraeT Haaudue
yueOHOro KaOMHETa, B KOTOPOM MMEETCS BO3SMOXKHOCTH 00ECIIEUUTh 00yUJaIONIUMCsT CBOOOTHBIN
noctyn B IHTEpHET BO BpeMs yueOHOT0 3aHATHUS U IEPUO/1 BHEYIeOHOW AEATEIbHOCTH.

[Tomemenne  kabWHETa  JIOJDKHO  YIOBIETBOPATH  TpeOoBanusiM  CaHuTapHO-
anueMuo-orudeckux mnpasmwi U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAaIEHO
TUIOBBIM ~ 00OpYyJOBAaHMEM, YKa3aHHbIM B HACTOAIIMX TpeOOBaHMUAX, B TOM YHUCIE
CHEUMATU3UPOBAHHON y4yeOHOW MeOenbi0 W CpeAcTBaMH OOydYeHHs, JOCTaTOYHBIMU IS
BBITIOHEHHS TPeGOBAHHI K YPOBHIO TIOArOTOBKU 00YYarOIMXCs .

B Ka0uHeTe JOJDKHO OBITh MYJIbTHUMEIUIHOE 00O0pYyZOBaHUE, IOCPEACTBOM
KOTOPOTO YYaCTHUKM 00pa3oBaTeIbHOrO IMpolecca MOTYT IPOCMAaTpUBaTh BHU3YaIbHYIO
UH(POPMALIKIO IO MATEMAaTHKE, CO3/1aBaTh MPE3EHTALMH, BUICOMATEpHAIIbl, UHBIC JIOKYMEHTHI.

B COCTaB y4eOHO-METOAMYECKOIO0 W MaTepHaIbHO-TEXHUYECKOro obOecrneueHus
IpOorpaMMbl y4eOHOH TUCHMILIMHBI «MaTtemMaTHuKa:» BXOIAT:

. MHOTO(YHKIIMOHATIBHBI KOMIUIEKC IPETIOIaBaTels;

. HarJSAHbIE TOCOOMs (KOMIUIEKTHI y4eOHBIX TaONMIl, IJIaKaToB, IOPTPETOB
BBIJJAIOLIMXCS YYCHBIX-MAaTEeMaTHKOB H Jp.);

. MH()OPMAIIMOHHO-KOMMYHUKAaTHBHBIE CPEJICTBA;

. 9KpaHHO-3BYKOBBIE TOCOOUS;

. KOMIUIEKT TEXHHYECKOW JOKYMEHTAIllMd, B TOM YHCIIE Taclopra Ha CpelCcTBa
00y4YeHHsI, ”HCTPYKIIUH 110 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acHOCTH;

. OnOIMOTeYHBIN (OH/I.

B OubnmoTeyHslii GOHA BXOAAT YUEOHHMKH, y4EOHO-METOIUYECKHE KOMILICKTHI

(YMK), obecrieunBaroniyzie OCBOCHHE YICOHON NUCIUITINHBI «MaTreMaTukay, peKOMEHJOBaHHBIE
W JOMYIIEHHBIE AJIS UCTIONIb30BaHMs B MPO(GECCHOHAIbHBIX 00pa30BaTEIbHBIX OpraHU3AIMSIX,
peanu3yonmx 00pa3oBaTeNbHYI0 MPOrpamMMy CpeAHero oOIiero oOpa3oBaHMs B Mpelenax
ocBoenwus ITTICC3CIIO Ha 6a3e 0OCHOBHOT'O 0011IeT0 00pa30BaHuUs.

bubnuoreunsii  GoHA MOXKET OBITH JOTIOTHEH OJHIMKJIONCAUSIMH, CIPABOYHUKAMH,
Hay4HOH, HAYYHO-TIOIYJISIPHOU U APYrOW JIUTEPATYPOU 110 MaTEMATHKE.

B MpOIIECCE OCBOEHHUS TMPOTrpPaMMbl  y4eOHOW TUCHUIUIMHBI «MaTeMaTHKa»

CTYJEHTHI TOJKHBI MOJTYYUTh BO3MOXXKHOCTh JIOCTYTIA K JIEKTPOHHBIM Y4EOHBIM MaTepuaiam o
MaTeMaTHKe, UMEIONTUMCS B CBOOOIHOM JIOCTyIe B ceTd MHTepHEeT (3JIEKTPOHHBIM KHHTaM,
MpakTUKyMam, Tectam, Matepuaiam EI'D u ap.).

6.2 NupopmanuoHHoe odecrieyeHne 00y4eHust

OcHOBHAas1 JIUTEpaTypa

Auredpa W Havajia MateMaTudeckoro anaam3a. 10-11 kmacc : 0a30BBIA W YrTyONEHHBIHA
ypoBaH : yuebnuk / 1. A. Amumos, 0. M. Konsirua, M. B. Tkauésa [u np.]. — 12-e u3z., crep.
— MockBa : Ilpocemenue, 2025. — 463 c. — (MaremaTtuka: anrebpa W Hayana
MareMaTu4eckoro anaiamusa, reometpusi). — URL: https://e.lanbook.com. — Pexxum mocrtyna: mo
noamnucke. (PITY)

I'eomerpus. 10-11 kiaace : 6a30BbIi U yriryOsn€HHbIN ypoBHU : yueOHuUK / JI. C. ATtanacss, b. B.
, B.®. Byry3oB [u ap.]. — 12-e u3n., crep. — Mocksa : IIpocBemenue, 2025. — 287 ¢. —
(MaremaTtuka: anreOpa W Hayajla MaTeMaTHdeckoro aHanusa, reomerpusi). — URL:
https://e.lanbook.com. — Pexwum nocryna: o noamnucke. (PITY)

Auaredpa M Hayaja mMatematudeckoro anaamsa. 10-11 kuacc : 0a30BbIil U yriyOJneHHBIN
ypoBHH : yueOnuk / I1I. A. Anumos, FO. M. Konsirun, M. B. Tkauésa [u ap.]. — 11 - e uza. crep.

21



MockBa : IIpocBemenue, 2023. — 463 c. — (Maremaruka
MaTeMaTuyeckoro ananusa, reometrpusi). (@IIY). —100 3k3.
bammakos M.M. Maremaruka Y4eOHHUK 11 CTYJEHTOB
npodeccuonansHOoro odpasopanus / bammakoB M.U. - Mocksa :
(O6meobpazoBarenbable TUCITUTUINHBD). (PITY). — 30 3K3.
bammakos M.W. Maremaruka. 3agauHuK : y4eOHOE MOCOOWE JUISl CTYJIEHTOB YUPEKICHHM
cpennero npodeccuoHaibHOro obpazoBanus / bammakoB M.J. - Mocksa : Akagemus, 2025. —
432 c. (ObmeodpaszoBarenbHbie TUCHUTLTUHEL). (DPITY) — 30 5k3.

JlonoiHUTeIbHAS JTUTEepaTypa
Auredpa U Hayajia MaTeMAaTHYeCKOro aHaju3a : 0a30BbI ypOBEHH : yueOHOE MOcoOue AJis
0o0pa3oBaTeNbHbIX OpraHU3allui, pealu3yoIIuX o00pa3oBaTelIbHbIE MPOTPAMMBI CPEAHETO
npodeccuonanbHoro oopasosanus /1. A. Anumos, M. B. Tkauésa, FO. M. Komnsrun [u ap.].
— 2-e u3n., crep. — Mocksa : [Ipocsemenue, 2025. — 559 ¢. — (Yuebnux CIIO). — URL:
https://e.lanbook.com. — Pesxxum noctyna: mo mojmucke.
I'eomerpusi : 0azoBbIii ypoBeHb : yueOHoe mocobue ansi 00pa30BaTEIbHBIX OpraHu3alui,
peanusyronx o0pa3oBaTelbHbIC MPOrPaMMEI cpeaHero npodeccnoHansHOro oopazoBanus / JI.
C. Aranacsn, B. @. byrysos, C. b. Kagomues [u ap.]. — 2-e uzn., crep. — Mocksa :
[Mpoceemenwue, 2025. — 303 ¢. — (Yueonuk CITI0). — URL.: https://e.lanbook.com. — Pexwum
JOCTYTA: 1O MOJIMUCKE.

anreOpa W Hauaja

VUPSKICHUN  CPEIHEro
Axagemnus, 2025. - 288 c.

7.

XapakTrepucruka

OCHOBHBIX

KOHTPOJIb U OIICHKA pe3yJabTaToOB yq66HOI71 AUCIHUIIJIMHBI.
KoHTponb M oOlieHKa pe3ynbTaToB OCBOECHUS Y4€OHOH AMCUMILIMHBI OCYIIECTBIISETCS
IpernojaBaresieM B IPOLECCEe NMPOBEACHUS NPAKTUYECKUX 3aHATUN, TECTUPOBAHMS, a TaKXKe
BBIITIOJIHCHU A O6y‘~IaIOHII/IMI/IC$I HHIUBUIYaAJIbHBIX 3aHaHHﬁ n HpOMG)Ky’I‘O‘IHOfI aTTGCTaIIHGﬁ.
MeTobl KOHTpPOJIS HalpaBiIeHbl Ha IPOBEPKY 00yUarOIIUXCS:
— BBIIIOJIHATE YCJIOBHA 3AaHWA Ha TBOPYECKOM YPOBHC C MNPCACTABIICHHEM
COOCTBEHHOM MO3UILINH;
— JIeJ1aTh OCO3HAHHBIN BBIOOP CIIOCOOOB NEHCTBUI U3 paHee U3BECTHBIX;
—OCYILIECTBIIATh KOPPEKIMIO (MCHpaBICHUE) CIEJaHHBIX OHIMOOK Ha HOBOM
YPOBHE IpeyIaraéMbIX 3aJJaHHi;

v

v
v

BH/IOB Y4YeOHOW /IesiTeJIbHOCTH,

v — paboTaTh B TPYIIE U NPEICTABISITh KaK CBOIO, TAK M MO3UIIMIO TPYIIIIHI
®opmbI "
Coaepxanue XapaKkTepUCTHKA OCHOBHBIX BHAOB /eATEIbHOCTH | METOAbI  KOHTPOJA H
o0yyaromuxcs OLIEHKH pe3yJbTaTOB
(Ha ypoBHe Y4eOHBIX AeiicTBUIA) o0y4eHust
Aaredpa
Marematnka (BKIIOYas pa3iensl «AnreOpa W Hadvana 1. NHTepnperanus
Pasznen 1 | maTematuueckoro aHamuza», «l'eomerpus», «BeposTHOCTP U | pe3ynbTaTOB HAONIONEHUIN
IMoBTOpenne Kypca | cratucTrka») (0a30BbIi ypOBEHB) - TpeOOBaHHUS K MPEJAMETHBIM | 32 JIEATENIbHOCTHIO
MaTeMaTHK pe3yjibTaTaM OCBOCHHS ©0a30BOr0 Kypca MaTeMaTHKH JOJDKHBI | 00ydaroIierocs B
OCHOBHOM IIKOJIBI OTpaXkaTh: mporiecce OCBOEHUS
- BIAJCHHE METOAAMHU JOKAa3aTeNbCTB, alITOPUTMaMH | 00pa3oBaTEIbHOM
Paznen 2 Ipsamble u | pemeHus 3ajad; ymeHHe GOPMYIIHPOBATH OTPE/ICICHUS, aKCHOMBI | TPOTPAMMBI.
TJIOCKOCTH B | TEOpEMBbl, NPUMEHSATh WX, MPOBOAWTH JOKa3aTeIbHBIE 2. CrapTtoBas
NMPOCTPaHCTBeE. paccyX/IeHHUs B XO/I€ PELICHH 33/1a4; JUarHOCTHKA TOATOTOBKU
Koopaunatsi " - YMEHHE OIIepHpOBaTh MOHATHSIMH: CTENEHb YHCIA, | 00yJaromuxcs ()
BEKTOPbI B | JJorapu(M 4YHCiIa; yMEHHE BBINOJIHATH BBIYUCICHHE 3HAYCHUH M | LIKOJIHHOMY Kypcy
NMPOCTPaHCTBeE. npeoOpa3oBaHus BHIPAKEHHH CO CTEHEHAMH U JiorapuMamMu, | MaTEeMaTHKH; BBISIBICHUE
peoOpazoBaHus IPOOHO-PAITMOHATIBHBIX BBIPAKECHHIA; MOTHBALlMU K H3yYEHHUIO
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Pazgenr 3 OcHOBBI

TPUTOHOMETPHUH.
TpUroHOMeTPpUYECKH
e pynkuuu

Paznen 4
IIpousBognasn )
nepBoodopasHas
byHxunu

Pasznen 5.

MHOrorpaHHuK  H
Tesla BpallleHHs

Pazgen 6. Crenenn u
KOpHU. CreneHHas,
noKa3aTrejbHast "
Jorapupmuyeckas
bynkuun

Pa3znen 7 DjemMeHTbI
Teopuu
BEePOATHOCTE U
MaTeMaTH4YeCKOH
CTATHCTHKH.

- yMEHHE OIepHpOBaTh MOHATHUSAMH: paIOHAIBHEIE,

WppalnuoHaIbHbIE, MOKa3aTeNbHBIC, CTETICHHEIC,
norapuMUUYECKHe, TPUTOHOMETPUYECKUE  YpaBHEHHS u
HEPaBCHCTBA, X CUCTEMBI,

- YMECHHE OIECPUPOBATh TOHATHUAMH:  (DYHKIIHSA,
HempepeiBHAas  (YHKIUSA,  MPOW3BOAHAA,  IepBooOpas3Hasd,

OTIpeNICJICHHBIA WHTErpaj; yYMEHHE HaXOAWTh TPOU3BOJHBIC
JJIEMEHTApHBIX (YHKIWN, WCMONB3YS CIPABOYHBIE MAaTEPHAaIIbL;
HCCIICIOBATh B MIPOCTEHUINUX CITy4asx ()YHKIIMA HA MOHOTOHHOCTD,
HaxXxOJUTh HaWOOJBIINEG W HAVNMEHBIIUEC 3HAYCHUS (DYHKIIMIA;
CTpOUTHh TpaUKM MHOTOWICHOB C WCIOJB30BAaHHEM armapara
MaTeMaTUYECKOTO aHajlu3a; MPUMEHSTh IPOU3BOJHYIO IpHU

pemieHMH  337a4  Ha  JBIDKGHHE;  pemaTbh  HPaKTHKO-
OpPHEHTHPOBAaHHbIC 3aa4d Ha HAWOONBIIME ¥ HAMMEHBIINE
3HAYCHUS], HAa HAXOXKJCHHUE ITyTH, CKOPOCTU M YCKOPEHHUSI,;

- yMEHHE OINEepUpOBaTh MOHATHSIMHU: pPALHOHATbHAS
byHKITMS, GyHKIHS, (hyHKIHS,

nmorapumudeckas (QYHKOHA, TPUTOHOMETPUYECKHE (YHKIUH,

MOKa3aTeNlbHasl CTeTeHHas
oOpatHble (YHKIMH; yMEHHE CTPOUTH TpadUKH HW3YYSHHBIX
(GyHKUUH, MCMONB30BaTh TpaMKW MPU HM3YYEHHH IPOLIECCOB U
3aBUCHMOCTEH, NpH peIIeHHH 3amad M3 APYTuX Y4eOHBIX
MPEeIMETOB | 3a[ad W3 PEealbHOM KU3HH; BBIpAXKaTh QOpMyIaMH
3aBUCUMOCTH MEKAY BETMUUHAMHU;

- yYMEHHE pellaTh TeKCTOBBIC 3aJayd Pa3HBIX THIIOB (B
TOM YHMCIIe Ha TMPOICHTHI, AOJM W YacTH, HAa ABIXKCHHUE, padoTy,
CTOMMOCTH TOBapOB M yCJIyT, HAJIOTH, 3a]1a4l

U3 O0lacTH YNpaBJICHUS JUYHBIMH W CEMEHHBIMH
(uHaHCaMH); COCTABIATH BBIPAXKECHUS, YpAaBHEHNUS, HEPABEHCTBA U
UX CHCTEMBbI II0 YCIIOBHIO 33Ja4M, HCCIIENOBATH IOJyYEHHOE
pellieHre ¥ OIIeHUBATh MPaBAONOA00HOCTh PE3yIbTaTOB;

- yMeHHE MOHSTUSMH:

OTIEPUPOBATh cpeaHee

apudmernyeckoe, MeauaHa, HauOOJIbIIIEE M  HaWMEHBIIIES

3Ha4YCHUA, pasMax, JUCIIEpCus, CTaHAAPTHOEC  OTKJIIOHCHUC

YHCIOBOro HalOopa; yMEHHE U3BJIEKaTh, WHTEPIPETHPOBATDH
WHPOPMAIIUIO, TIPEICTABICHHYIO B TaONHIaxX, Ha Juarpammax,
rpaduKax, OTPaXKamoLIyl0 CBOICTBAa pEaJbHBIX MHPOLIECCOB U
SIBJICHUH; TPENCTaBIATh MH()OPMALMIO C IMOMOIIBI TaOIUL U
JUarpamm; MCCIIEIOBAaTh CTATUCTHUECKHE aHHBbIE, B TOM YHCIIE C
MPUMEHEHUEM IpaMueCKUX METOJIOB U SJIEKTPOHHBIX CPE/ICTB;

- yYMEHHE ONepHpOBaTH MOHATUSMH: CIIy4YalHBIA OIBIT U
cllyyaifHOe COOBITHE, BEPOSITHOCTh CIIy4aifHOIO COOBITHS; YMEHHE
BBIYHCIIATH

BCPOATHOCTL C  HCIOJIb30BAHUCM rpaq) HNYCCKHX

METOJIOB; TPUMEHATH (QOPMYJIBbl CIOKEHUS W  YMHOXXEHHUS
BEpOATHOCTEH, KOMOWHATOPHEIE (PaKTHI ¥ (POPMYIIBI IPU PEIICHUN
3aJ1a4; OI[CHMBATh BEPOSTHOCTH PEaJbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YaliHBIMH BEJIMYMHAMM, YMEHHE MPUBOAUTH IPHUMEPHI
MPOSIBIICHUsI  3aKOHA OOJBIIMX YHCEN B TPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUAX;

- YMCHHUC OICpUPOBATL INOHATUAMHA: TOUYKaA, IpsaMasd,

HOBOTO MaTepHaa.

3. Texymuit
KOHTpPOIIb B (hopme:

- YCTHOTO U
MIMCEMEHHOTO OMpOCa;

- TIPaKTUYECKHX
pabor;

- KOHTPOJBHBIX
pabot mo TemMaMm pas3zesnioB
JUCHUTUTAHE;

4. . MUrorosas
arrectauuss B (opme
JK3aMeHa
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IJIOCKOCTB, MIPOCTPAHCTBO, ABYTPAaHHBIN YroJl, CKPEHIVBAIOIIAECS
NpsMble, MapauIeNbHOCTh M MNEPNEHIANKYISPHOCTh MNPSAMBIX U
IUIOCKOCTEH, Yrol MEXKAY HpPSIMBIMH, YTOJ MEXIy MNpsAMOU H
IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSAMH, PACCTOSIHUE OT TOUKH JI0
IJIOCKOCTH, PAcCTOSHUE MEXIY MPSAMBIMU, PAcCTOSHUE MEXIY
IUIOCKOCTSIMM; YMEHHE HCIIONIB30BaTh IIPH pEIICHUH 3a1ad
H3y4YeHHBIE (PaKThl U TEOPEMBI IUTAHUMETPHU; YMEHUE OLICHUBATD
pa3Mepsl 00BEKTOB OKPY’KAIOIIEr0 MHUPA;

- yYMEHHME ONEepUPOBaTh MOHATHSAMH: MHOTOTPaHHUK,
ceueHHe MHOTOTpaHHMKa, KyO, TMapajulelenunes, Mpu3Ma,
nupamuzaa, Gurypa U MOBEPXHOCTh BPALICHUS, LWIMHIP, KOHYC,
map, cdepa, cedeHuss QUTYPHl  BpaIIeHUs, IUIOCKOCTb,
Kacaromasicsi cepsl, LWINHAPA, KOHYyCa, IUIOMAlb I0OBEPXHOCTH
MUPAaMHIBL, IPU3MBI, KOHYCa, IUIMHAPA, IUomans chepsl, 00bEM
Ky0a, IpsMOYroJsHOrO Hapajuieienunesa, MUPaMuabl, PU3MEI,
LWINHIPA, KOHYyCa, LIapa; YMEHUE N300pakaTh MHOTOTPAHHUKH U
MIOBEPXHOCTH BpAaIllEHUS, UX CEUYEHUS OT PYKH, C IOMOIIBIO
YEpTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB; 3HAKOMCTBO
C CHMMETPHSAMHU B IPOCTPAHCTBE; 3HAKOMCTBO C IpPAaBHIBHBIMU
MHOTOTpaHHHUKAMH;

- YMEHHE ONEpUPOBaTh TOHATHAMH: JIBIJKCHUE B
MPOCTPaHCTBE,  NOJAOOHBIE  QUIYppl B MPOCTPAHCTBE;
WCTIONB30BaTh OTHOLICHUE TJIOMIACH TOBEPXHOCTEH W 00BEMOB
MOOOHBIX (GUTYp TIPH PEIICHUH 33134,

- YMEHHE BBIUUCIISITH TeOMETPUYECKIE BETUUHHBI (JJTHHA,
yroi, mJomans, 00beM, IUIOMAAb I[TOBEPXHOCTH), HCIIOJIbB3YS
H3y4YeHHbIE (HOPMYIIBI U METO/BI;

- yYMEHHE OIEepUpPOBaTh MOHATUAMU: MPAMOYTOJIbHASL
CHUCTEMa KOOPAMHAT, KOOPAWHATHI TOYKH, BEKTOp, KOOPIWHATHI
BEKTOpa, CKAJIAPHOE TIPOU3BENEHUE, YToll MEXAY BEKTOpaMH,
CyMMa BEKTOPOB, MPOM3BEACHNE BEKTOpA HAa YHCIIO; HAXOIUTH C
MOMOIIBI0 M3YYEHHBIX (POPMYT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
pacCcTOsSIHUE MEXIY IByMs TOUKaMH;

- YMEHHE BbIOMpPATh NOAXOAAIINI N3YICHHBIH METOM IS
pelieHus 3a/la4d, pPaclo3HaBaTh MaTeMaTH4ecKue QaxKThl |
MaTeMaTHYECKHEe MOAEIH B MPHUPOAHBIX M OOIIECTBEHHBIX
SIBICHUSIX, B  HMCKYCCTBE; YMEHHE IPUBOJUTH IPHUMEPEI
MaT€MAaTHYECKUX  OTKPBITHA  POCCHUHCKOM M MHUPOBOH
MaTeMaTHYECKOH HAYKH.

- YMEHHE OIEpUPOBaTh MOHATHUSAMU: OIPEICIICHUE,
aKCHOMa, Teopema, CIIEICTBUE, CBOIICTBO, NIPU3HAK,
JIOKa3aTeNbCTBO,  PABHOCHIBHBIE  (OPMYIMPOBKH;,  yMEHHE
(dhopMynupoBaTh OOpaTHOE M IPOTHBOIOJIOKHOE YTBEPKICHUE,
[PUBOANTH NPUMEPBl U KOHTPIPHUMEPHI, HCIIONB30BaTh METO]
MaT€MaTHYECKOM  HMHIAYKUWHU;  [OPOBOJAMTH  JOKa3aTelbHbIE
paccyKIeHus IpU peUIeHUM 3a4ad, OLICHMBATh JIOTHYECKYIO
[IPaBUIIbLHOCTh PACCYKJICHUI;

- YMEHUE OIEPUpPOBaTh IMOHATUSAMU: MHOXKECTBO,
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[IOJIMHOKECTBO,  OIIEPALUU HaJl MHOXECTBaMH; YMEHHE
UCTIONB30BaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapat IS
ONMCAHUS PEAIbHBIX IPOLECCOB W SBICHUH WU IPU PEIICHUH
3aJa4, B TOM YUCJIE U3 APYT'HX YUCOHBIX IPEIMETOB;

- yMEHHE OIepHPOBaTh MOHATUSIMHU: Ipad, CBA3HBIN rpad,
JepeBo, LMK, Ipad  Ha IUIOCKOCTH; yMEHHE 3a7aBaTb M
ONHUCHIBATH Tpadpl pPasIMYHBIMH CIIOCOOAMH; HCIIOJIb30BATh
rpadsl IPH peIIeHUH 3a1ad;

- yMeHHE CBOOOIHO OMNEpUpOBaTh2 MOHATHIMU:
codyeTaHWe, IMEpPEeCTaHOBKA,  YHCJIO  COYCTAaHWH,  YHCIIO
[EepecTaHoBOK;  OuHOM  HbrOTOHa;  yMeHHe  NPUMEHSTH
KOMOWHaTOpHBIE (PAKTHI U pacCyKICHUS AJIsl PeLCHHUs 3a/1a4;

- yMEHHE OIEepUPOBATH MOHATHAMMU: HATYpaJIbHOE YHCIIO,
LEJIOE YHCIIO0, OCTATOK [0 MOXYJIO, PalMOHAIBHOE YHCIIO,
UppalMoOHaIbHOE YHUCIO, MHOXKECTBAa HATypalbHBIX, LEIbIX,
palMOHATIbHBIX, ACHCTBUTEIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
npusHaku genumoctd, HOJ[ m HOK, anmroputm EBknupa npu
pelieHny 3agad; 3HAKOMCTBO C Pa3IMYHBIMU IO3MLMOHHBIMHU
CHCTEMaMH{ CUUCIICHHUS;

- yMeHHe CBOOOIHO OIEpUpPOBATh MOHATUSIMH: CTEICHD C
LEJIBIM II0Ka3aTeleM, KOPeHb HAaTypaJbHOW CTENEHH, CTENEHb C
pallMOHAJBHBIM IOKa3aTelneM, CTENeHb  C JICHCTBUTEIBHBIM
(BeIlIeCTBEHHBIM) ITOKA3aTENEeM, JIOTaprU(M YUCIIa, CHHYC, KOCUHYC
U TaHT'€HC MPOU3BOJIBLHOTO YUCIIA;

- YMEHHE OIEpUpOBaTh MOHATHUSMH: TOXKIECTBO,
TOXKIECCTBEHHOE MpeoOpa3oBaHuE, YypaBHEHHE, HEPABEHCTBO,
crcTeMa YpaBHEHHH U HEPaBEHCTB, PABHOCHIHLHOCTH ypaBHEHUIA,
HEpaBEHCTB M CHUCTEM, palUOHAIbHBIE, HppPalHOHAIBHBIC,
MOKa3aTeNbHBIE, CTEIICHHBIE, norapudMuueckue,
TPUTOHOMETPUYECKUE YpaBHEHUs, HEPABEHCTBA W CHCTEMBEI,
YMEHHUE pellaTh ypaBHEHUs], HEPAaBEHCTBA M CUCTEMBI C TOMOIIBIO
pa3IMYHBIX IPHEMOB; pellaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIapaMeTPOM;IPUMEHSTh ypaBHEHUS, HEPABEHCTBA, UX
CHCTEMBl JUIsI PEUICHUS MaTeMaTHYeCKuX 3ahad W 3a1ad u3
pa3NMYHBIX 00JacTell HAyKH W peallbHOW JKU3HH,

- yMeHHe cBOOOJTHO ONEpPHUPOBaTh MOHATUSAMH: Tpaduk
¢dbysakMy, odbpaTHas (GpyHKIUS, KOMIIO3UIUSA (HYHKIUHA, JTHHEHHAS
(dyHKIMS, KBapaTHIHas QYHKIHSA, CTeIeHHast GYHKIUS C [ENbIM
MokasaresieM, TPUTOHOMETpHUYECKHEe  (YHKLUMH, OOpaTHbIE
TPUTOHOMETPUIECKUE ¢byHKINH, MoKa3arebHas "
norapupmudeckas  (QYHKIMH; yMEHHE CTPOUTb  IpaduKu
(yHKUMH, BBINONHATH MNpeoOpa3oBaHusi TrpadUKOB  (QYHKIHIA;
YMEHUE UCNONIb30BaTh rpadukn QyHKIMHA Ui U3yYeHUs
MPOLECCOB M 3aBUCHUMOCTEH NpH peImIeHHH 3afad M3 JAPYTHX
Y4eOHBIX TPEJAMETOB W W3 PEaTbHOW JKU3HH, BBIPAXKaTh
dbopMynaMu  3aBUCHMOCTH  MEXJIy BEIHMYMHAMH; yMEHHE
CBOOOJHO ONEpUPOBATh TMOHATHAMHU: UYETHOCTh  (YHKLUH,
MEPUOJIMYHOCTh  (DYHKIINH, OTPaHUYEHHOCTh  (YHKIIUH,
MOHOTOHHOCTb (DYHKIHMH, SKCTpeMyM (yHKUHH, HauOojbllee U
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HaWMEHbIlIeE 3Ha4YeHHWEe QYHKIUH Ha TPOMEXKYTKE; yMEHHUE
MPOBOJNTE HWCCHENOBaHUE (YHKIUH; YMEHHE WCIIOIbh30BATh
cBoiictBa W Tpaduku GYHKOMHA [ peNIeHds YpaBHEHUH,
HEpaBEeHCTB M 3ajad C I[apamMeTpaMu; H300pakaTb Ha
KOOPJIMHATHOM TIIJIOCKOCTH MHOXKECTBA PCUICHHI ypaBHEHHIHA,
HEPaBEHCTB U UX CUCTEM;

- YMEHHE CBOOOIHO ONEPUPOBATh IMOHSATHIMH:

MIOCJIC/TI0BATEIILHOCTD, apudmeTnaeckas nporpeccus,
reoOMeTpUYecKasi  TporpeccHs,  OECKOHEYHO  yObIBaroIas
reoMeTpryecKas nporpeccus; yMEHHE 3a/1aBaTh

[I0CJIEIOBATEIbHOCTH, B TOM YHCIIE C IIOMOILBIO PEKYPPEHTHBIX
hopmys;

- yMEHHE OIEepUPOBATh IOHATUSIMH: HEIPEPHIBHOCTD
(yHKIIMHA, acMMOTOTHI Trpaduka QyHKOWW, TepBas W BTOpas
Mpou3BOAHAA (DYHKINH, TCOMETPUUECKUI U (U3UUECKUI CMBICT
MIPOM3BOAHOM, TIEpBOOOPA3HAs, ONPEeIEHHBIN HHTETPall; YMEHHE
HaXOIUTh ACHUMIITOTHI Tpaduka (YHKUIUH; yMEHUE BBIYUCISTDH
MPOU3BOJHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO M KOMIIO3HULIUH
(GyHKUMH, HAaXOAWTh YypaBHEHHWE KacaTeIbHOM K rpaduky
(yHKIMW,  yYMEHME  HWCIONb30BaTh  MPOW3BONHYIO  JUIS
uccnenoBanus QyHKUNH, [UIS HAXO0KICHNS HAMITYUIIETO PeIICHHUS
B TMPUKIAAHBIX, B TOM 4YHCJIC COIHAIBLHO-3KOHOMHYECCKUX u
¢u3nueckux 3agadax, sl ONMpelesieHns] CKOPOCTH U YCKOPEHHUS;
HaXOAUTh IUIOIAAX | 00BbEMbl (PUIYp C ITOMOILBIO MHTETpaja;
3HAaKOMCTBO C MaTeMaTHYECKHUM MOJEIMPOBAaHHEM Ha IMpUMepe
G depeHIMATBHBIX YPaBHEHHI;

- YMCHHUC ONICPUPOBATH NOHATHAMU. KOMIIJICKCHOC 4YHCJIO,
COMPSsPKCHHBIE  KOMIUICKCHBIC YHCJIda, MOAYJb U aprymeHT
KOMIUICKCHOTO 4Hucnia, (opMa 3alMcH KOMIUIEKCHBIX YHCEN
(reoMeTpuueckas, TPUTOHOMETpHUECKass W alreOpandeckas);
YMETh MIPOU3BOJUTD apupmeTHyecKue JIeHCTBUS c
KOMIUIEKCHBIMH ~ YHCJIaMH;, 3HAKOMCTBO  C HCIOJb30BaHUEM
KOMIIJICKCHBIX YHCECIJI,

- yMeHHE CBOOOJHO ONEpHUPOBATH MOHATHSIMU: CpEIHEE
apudmeTndyeckoe, MenuaHa, HauOoibllee W  HaWMEHbIIEe
3HAYEHUs, pa3Max, IUCIEPCHUsl, CTAHIAPTHOE OTKIOHEHHE JUIS
ONMCAHMS  YHUCIOBBIX  JAaHHBIX;  YMEHHE  HCCIEIOBaTh
CTaTUCTUYCCKUC JaHHBIE, B TOM YHCJIC C TPHUMCHCHHUEM
rpadMUecKuX METOJOB M 3JEKTPOHHBIX CPEACTB; IpaduyuecKu
HCCIIEIOBaTh COBMECTHBIC HAOIIIOJICHUS C TOMOIIBIO JHarpamMm
paccenBaHMA U IMHEHHON perpeccuy;

- YMEHHE HaxOJUThb BEPOSATHOCTH COOBITHH C
HCIIO0JIBb30BAHUEM Fpaq)I/IT-IeCKI/IX METOOOB, IIPUMCHSATH JJIA
pemieHus  3amad  (QOpPMYJBl  CIOKEHHS W YMHOXKEHUS
BEpOsITHOCTEH, (OpPMYNly TIOJHON  BEpOSITHOCTH, (OpPMYITy
Bepruymnm, komOuHatopHble (akTel W (QOPMYIBL, OICHUBATH
BEPOSITHOCTH PEAIbHBIX COOBITHIA;

- YMEHUE ONEpUPOBaTh OHATHAMMU: ClIy4aiiHas BEJINUMHA,
pacmpesieieHue  BEpOSITHOCTEH, MaTeMaTH4ecKoe OXHJaHUE,
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JUCIIEpCUsl U CTaHIAPTHOE OTKJIOHEHHUE CIIydailHON BEIMYUHBI,
(YHKUMU  pacmpelelieHHs W IUIOTHOCTH — PaBHOMEPHOTO,
[IOKa3aTeIbHOTO W HOPMAJIBHOI'O PpACIpENEeNCHUH; yMEHHE
WCTONB30BaTh  CBOMCTBA W3YYCHHBIX pacHpeAeieHuil  JUIs
pelieHus 3aJavy; 3HAKOMCTBO C TOHSTHUSMH: 3aKOH OOJIBIINX
YHCeN, METO/bl BEIOOPOYHBIX MCCIIEOBAHUM; yMEHHE IPUBOIUTh
MpUMEPHI TPOSIBICHUS 3aKOHA OONBIINX YHCEN B MPUPOAHBIX H
OOIIIECTBEHHBIX ABJICHUSX;

- yMeHHe CBOOOIHO OMEpHPOBaTh MOHATHSIMH: TOYKa,
npsMasi, TNIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIy4, MIOCKUH yrod,
JBYTPAaHHBIM yroy, TPEXTPaHHBIM Yroy, MEpEeCceKAOIIHNECs,
napajienbHble U CKpeIlMBaroIuecs NpsMbIe, MapaiebHOCTh |
NEPIEHINKYISIPHOCTE HPSAMBIX M IUIOCKOCTEH, YOl MEXIy
HOPSMBIMH, YTOJd MEXIY NPsIMOH M IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMM; yMEHHE HCIOJIb30BaTh MPH PEIICHUH 3aaady
n3y4yeHHbIE (aKThl U TEOPEMbI IUTAHUMETPHUH; YMEHUE OLICHUBATh
pa3Mepsl 00OBEKTOB B OKPY)KAIOIIEM MHpPE; YMECHHE OIEPHPOBATH
MOHATHSIMU: MHOT'OT'PaHHUK, ceueHue MHOT'OTPaHHUKA,
MPaBWIbHBIA MHOTOTPAaHHHUK, MpHU3Ma, NUpamuna, ¢urypa u
MMOBEPXHOCTh BPAIICHHUS, IIWIMHAP, KOHYC, 1map, chepa, pa3BepTka
MIOBEPXHOCTH, CEYECHUSI KOHYCa W LWIMHAPA, HapajulelbHble OCH
WJIM OCHOBAaHHMIO, CEUYEHHE Iapa, TNIOCKOCTh, Kacaromasics chepsl,
HWINHAPA, KOHYCA; YMCHHUEC CTPOUTH CCUYCHUC MHOI'OI'paHHMKA,
n300pakaTb MHOTOI'PAaHHUKH, (PUTYPHI M IOBEPXHOCTH BPAIICHUS,
HUX CCUCHHA, B TOM UYHCJIC C INOMOIINBIO 3JICKTPOHHBIX CPCIACTB,
YMEHHE MPUMEHATh  CBOMCTBA  TIEOMETpPHYECKHX  (Uryp,
CaMOCTOSITEIBHO  (JOPMYJUPOBATH  ONpPENENCHUS H3y4aeMbIX
q)Hpr, BblABHUI'aTh THUIIOTE3bI O CBOiCTBax U TIpHU3HaKax
reoMeTpuyeckux (uryp, oOOCHOBBIBATH WJIM ONPOBEPraTh HX;
yMEHHUE MPOBOJIUTH KiacCUPHUKANUO (GUTYp TO pa3iIndHbIM
MPU3HAKAM,  BBINOJHATH  HEOOXOIMMBIE  JOIOJHUTEIbHbBIE
MOCTPOCHUS;

- yMeHHe CBOOOJHO OTNEepPHPOBATh MOHITUSMHU: TIOMIAb
¢urypsl, 00bEM GUrypsl, BEIMYMHA yIJIa, PACCTOSHUE OT TOYKU
JI0 TIJIOCKOCTH, PaCCTOSIHUE MEXIY IMPSAMBIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMM, ~ IUIOaAb  cQephl, IUIOMAAb  IOBEPXHOCTH
NUpaMHUIBl, TNPHU3MBI, KOHyca, LWIMHApA, O0O0bEM KyOa,
MNPSMOYTOJILHOTO — TapajuleNienunena, NUpaMHIbl,  [IPH3MBI,
LWINHIPA, KOHYCA, [Iapa; YMEHUE HAXOAUTh OTHOIIEHHE 00BEMOB
MoJOOHBIX GUTYD;

- yMEHHE CBOOOJIHO OIEpUPOBaTh MHOHATHAMU:
JBIDKEHHE, TTapaJuIebHBIA IEPEHOC, CHMMETPHS Ha MJIOCKOCTH H
B MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHue Mo100uMs, OJ00HBIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE M MOA0OHBIE (QUTYPHL, B
TOM 4YMCIIE B IIPUPOAE, MUCKYCCTBE, ApXUTEKType; yMEHUE
HCIIOJIB30BaTh T€OMETPUUYCCKUEC OTHOLICHUA, HaAXO0aUThb
reoMeTPUYECKHE BEIMUMHBI (JUIMHA, YroJ, IIomaas, 00beM) MpH
peleHny 3a1ad U3 APYTUX YIeOHBIX MPEIMETOB U W3 peahbHOU
KU3HH;
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- YMEHHE CBOOOJHO OINEpUPOBATh MOHATHIMU:
MPSAMOYTOJIbHASL CUCTEMa KOOPAHHAT, BEKTOP, KOOPIUHATHI TOUKH,
KOOpJIMHATHI BEKTOpa, CyMMa BEKTOPOB, MPOM3BEICHHUE BEKTOPA
HAa 4YHCJO, pa3loXKEHWe BeKTopa MO 0asucy, CKaIsIpHOE
MPOU3BEJICHUE, BEKTOPHOE  MPOW3BEICHHE, YIroJI  MEKAY
BEKTOpaMH; YMEHHUE HCIIOb30BaTh BEKTOPHBIN M KOOPIMHATHBIH
METOJT JUIS PEIICHUS TEOMETPUYECKUX 3ajad M 3ajad JAPYTHX
Y4e0HBIX TPEIMETOB; 3HAKOMCTBO C MOHITHAMH: MaTpula 2X2 H
3x3, ompenenuTenab ~ MaTPUIBI, TEOMETPUYCCKUNH  CMBICI
OTIPEACITUTEIIS;

- YMEHHE MOJICIIMPOBATh PEaNbHBIC CUTYAIlUH Ha S3bIKE
MaTEeMaTHKH;, COCTaBJISITh BRIPAKEHUS, YPaBHCHUS, HSPABCHCTBA U
WX CHCTEMBI MO YCJIOBHIO 3aJI1a4d, HCCIICAOBATH TOCTPOCHHBIC
MOJIENN c WCIIOJIb30BAHAEM ammapara anreOpel,
HMHTEPIIPETUPOBATh TIOJTYYCHHBIN pe3yJbTart; CTPOUTH
MaTeMaTHYECKHEe MOJICITH C MOMOIILI0 T€OMETPUICCKUX MOHSATHIA
U BCJIMYHH, PCHIATh CBA3aHHBIC C HUMH HNPAKTUYCCKUEC 3adavdu;
COCTaBIIAITh BEPOSATHOCTHYIO MOJENh M HWHTEPIPETUPOBATH
MONYYCHHBIA  pe3yibTaT, peniath  MPUKIagHBIE  3a]a4u
CpeAcTBaMHM MaTeMaTHYECKOTO aHAJIN3a, B TOM YHCJIE COIMAIbHO-
SKOHOMHYECKOTO U (PHU3UUECKOTO XapaKTepa;

- yMEHHE BBIOMPATH MOJIXOMSIIUNA METOM JJIs PEUICHHS
3aga4yyd; IOHMMAaHHUC 3HAYMMOCTH MATCMATHUKU B U3Y4YCHUU
MPUPOAHBIX U OOIIECTBEHHBIX MPOIECCOB M SIBICHHUN; yMEHHE
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMECHUE TMPHUBOAUTH TNPUMEPHl MATEMATHUYECKHX  OTKPBITUH

pOCCHIICKON U MUPOBOM MaTeMaTU4eCKON HayKH.

HH&HI/IpyeMBIG JIMYHOCTHBIC PE3YJILTATHI B XO0AC pCain3aliiu IIPOTrpaMMbI

JTUCHUILINHEBI MaremaTtuka
Kopn
JIM4HOCTHBIE Pe3yJIbTATHI JMTTHOCTHRIX
€aJIM3ali| POrpaMMbl BOCIIUTAHUS e T
p I porp peaausanuu
(Oeckpunmopbt) nporpamMmbI
BOCIIUTAHUSA
[TposiBisitOIINI ¥ TEMOHCTPUPYIOIIHNI YBaXKEHUE K JIFOASAM TPYJ1a, OCO3HAKOIINN IEHHOCTh
cooctBeHHOro Tpyna. Crpemsiiuiics K (GOPMHUPOBAHHIO B CETEBOW Cpeje JIMYHOCTHO U JIP 4
podeCcCHOHATLHOTO KOHCTPYKTUBHOTO «IIM(POBOTO Clie/iay
3a00TANIMIACS O 3alIUTE OKPYKAIOIIEH Cpeibl, COOCTBEHHOHN M 4y»OH 0€30I1aCHOCTH, B TOM JIP 10

gucie nuppoBon

CrermansHocth 35.02.12 CanoBo-napkoBoe U JaHAmadTHOE CTPOUTENBCTBO

JInuHOCTHBIE pe3yJIbTaThI

peain3allui NporpamMmmbl BOCIIMTAHUSA, OIIPEACICHHBIEC OTPACI€BbIMHA TpeﬁosammMn

K J1€JIOBBIM Ka4e€CTBaM JINYHOCTH

[IposBrnstonuii coO3HATENLHOE OTHOLIEHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHUIO

JIP 14
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yCIIeuTHOH MpodecCHoHaATBEHOM U 00IIECTBEHHON AESITeTbHOCTH

['oTOBHOCTB M CLIOCOOHOCTH MPOSBIATH YHUBEPCAIBHBIE YMEHUS U HABBIKH IPHU BHITIOTHECHUH JIP 18
CMEKHBIX BHJIOB TPOPECCHOHATBHON ACSITETFHOCTH C YIETOM CE30HHOCTH TpyJa
['oTOBHOCTB M CITOCOOHOCTH MPOSBIIATh HABBIKU IIPEANPUHUMATEILCKOU IEATEILHOCTH. JIP 19

CrnermanpHoctu 54.02.01 Jluzaiin (1o oTpaciisam)

JInuHOCTHBIE pe3yJIbTAThI

K J€J0BbIM KadyeCTBaM JIMYHOCTH

peaan3anm nNporpaMmMbl BOCIIMTAaHUSA, ONIPEICIC€HHbIC 0TPACI€BBIMUA TpQﬁOBaHHHMI/I

BriOuparonuii onTuManbHble CIOCOO0BI pelieHns TpopeCCHOHATIBHBIX 33]a4 HAa OCHOBE
YBa)KEHUS K 3aKa34YMKY, IOHUMAHHUs €ro noTpedHocTel

JIP 13

CrnemmanpHoctu 38.02.01 DxoHOMHKA U OyxTayiTepckuil ydeT (1mo orpacisim), 38.02.06

dunanchl

JIN4YHOCTHBIE Pe3yJIbTAThI

peainzanuu nmporpaMmmbl BOCIIMTAHUS, OIIPEACICHHBIC OTPAaCJI€eBBIMU TpeﬁoBaHI/IﬂMI/I

K 1€JJOBBIM Ka4Ye€CTBaM JIMYHOCTH

Cobmoaronuii B cCBoel MpoeCCHOHATBHON IEATEIPHOCTH STUICCKUE TTPHHIIUAIIBI: YSCTHOCTH,
HE3aBHCUMOCTH, TMPOGECCHOHATBHOIO CKENTHIM3Ma, MPOTHUBOJCHCTBUS KOPPYHIHUH U
OKCTPEMU3MY, 06J1a11a}01111/11?1 CUCTCMHBIM MBLIIIJICHUEM M YMCHUCM IIPUHHUMATL PCUICHHUC B
YCIIOBUSIX PUCKA M HEOMPEIEICHHOCTH

JIP13

CooTBeTcTBYIOIIMI  OXUJAHUAM  paboTojaresnel:  MPOEKTHO-MBICIAIMUN, 3PPEKTUBHO
B3aUMOJCHUCTBYIOIIMI C 4YJI€HAMU KOMAaHJbl M COTPYIHUYAIOIUNA C JAPYTMMH JIIOAbMY,
OCO3HAHHO BBIMOJHSIOMNN TpodeccnoHatbHble TpeOOBaHUs, OTBETCTBEHHBINH, TYHKTYaIbHBIH,
IUCLUIUIMHUPOBAHHbIM,  TPYAONIOOUBBIM, KPUTHUECKHM  MBICISIIIUM, HalEJeHHBbIH Ha
JIOCTUKEHHE MTOCTABJICHHBIX 1eJIel; IEMOHCTPUPYIOIIUK TPO(ECCHOHATIBHYIO JKU3HECTOMKOCTD

JIP14

OTKpBITHIH K TEKYIIMM U NIEPCIIEKTUBHBIM U3MEHEHUSIM B MUpPE TpyJa U npodeccuit

JIP1S
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