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OO6m1as xapakTepucTUKa y4eOHOU TUCIUTUINHBI

MecTo yueOHON AMCHUITIIMHBI B yYEOHOM IUIaHE

Pe3ynbpTaThl 0cBOEHUS y4€OHON AUCLUILIMHBI

TemaTnyeckuii aaH y4eOHOU TUCUUTIIIUHBI
MarepuanbHO-TEXHUYECKOE U yUEOHO-METOUUECKOE 00ecrieueHne

XapakTepucTUKa OCHOBHBIX BUJOB JACSATEILHOCTH 00YUaIOIINXCS,
KOHTPOJIb U OIICHKA PE3yJbTaTOB YUeOHOMN AUCIUTUIMHBI



1. IMosichuTeNbLHAs 3aNIMCKA

1.1. Ob6aacTs npuMeHeHus padoyeil MPOrpaMMbl

PaGouas mporpamma yueOHON TUCHUILIIMHBI MaTemaTruka 0011eo0pa3oBaTeIbHOTO ITUKIIA
SIBJISIETCSL 4aCThIO MPOTpamMMbl MOJTOTOBKH CHEIUANNCTOB cpeaHero 3BeHa (manee [MIICC3) B
cootBercTBUU ¢ PI'OC no cnenuanbHocTsIM CIIO, peanu3yemMbiX B akaJIeMUHU.

1.2. HopmaTtuBHas 06a3a 11s pa3padorku padoyeil nporpamMmsl:
PaGouas nporpamma paspaboraHa Ha OCHOBE

o @denepalibHOTO TOCYJAPCTBEHHOTO  00pa3oBaTEeNIbHOTO CTaHAapTa CPEAHEro
(mosmHoOTO) OO6MIETO OOpa3oBaHUsA, OOpa30BaHMs, YTBEPXKICHHOTO IIPHKa3oM MUHHCTEpCTBA
obpazoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHO
B Muntocte Poccun 7 utons 2012 r. Ne 24480, peanuzyemoro B npeaenax [ITICC3 ¢ ydyerom
npoduis moayyaemoro npodeccuoHanabHOro 00pa30BaHuUS;

o [Ipukaza Munucrepcrsa npocseienus Poccuiickoit @enepauuu ot 12.08.2022 r.
No 732, zapeructp. MunuctepctBom roctuniuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHHH
U3MEHEHUH B (deaepaiabHblii TOCYJAapCTBEHHBIM CTaHAApT CpeaHEro oOIiero oOpa3oBaHUS,
YTBEPkKACHHOTO MpHKa3oM MuHHCcTepcTBa 00pa3oBanus u Hayku Poccuiickoit denepanuu ot 17
masg 2012 r Ne 413;

. [Ipukaza MunucrepctBa mnpocsemeHuss P® or 24 asrycra 2022 Ne 762,
3apeructpupoBaHHoro MunucrepctsoM rocturuu PO (21.09.2022 N 70167) «O6 yTBepx’aeHUu
[lopsnka  opraHu3anud M OCYUIECTBIIEHHUS  00Opa3oBaTeNbHOM  JEATEIBHOCTH IO
00pa30BaTeNbHBIM IIPOTrPAMMaM CPEIHEro MPO(HeCcCHOHATLHOTO 00pa3oBaHus";

o [Mpukasa MunucrepctBa npocsemenusi PO or 05 asrycra 2020 Ne885/390,
3aperucTpUpoBaHHOr0 MuHKcTepcTBOM tocTuind P®  (per.Ne59778 or 11.09.2020) «O
MIPaKTUYECKON MOJrOTOBKE O0yYaOIIUXCSL.

o [Ipukaza MunucrepctBa mnpocsemieHuss P® or 26 asrycra 2020 Ne438,
3aperucTpupoBaHHoro MunucrepctBoM octunuu PO  (per.Ne59784 ot 11.09.2020) «O6
yrBepxkaeHun [lopsaka opraHuzanMu U OCYHIECTBIEHHS OOpa3oBaTENbHOM AESITENBHOCTU IO
OCHOBHBIM IIPOrpaMMaM MpodeccrnoHalIbHOTO 00yUeHUs»;

o [Ipukaza MunuctepctBa npocseunienust Poccuiickoit ®@enepauun ot 27.12.2023
Ne 1028 "O BHeceHUHM W3MEHEHMH B HEKOTOpbIE MpUKa3bl MUHUCTEPCTBA 00pa30BaHMsI U HAyKU
Poccuiickoit ®enepanuu 1 Munucrepctsa npocsemenns Poccuiickon @enepanny, Kacaronuecs
(denepanbHBIX  TOCYJApCTBEHHBIX  OOpa3oBaTENbHBIX  CTAaHAAPTOB  OCHOBHOTO  OOIIEro
oOpa3oBaHus U cpeHero oduero oopasosanus” (3apeructpuposan 02.02.2024 Ne 77121);

o @denepalibHbIX TOCYJApCTBEHHBIX OOpPa30BaTEIbHBIX CTAaHAAPTOB CPEIHEro
MpoeCCHOHAIBHOTO 00Pa30BaHUs M0 CHEIUATBHOCTSIM:

. 08.02.01 CtpouTenbeTBO M AKCILTyaTalus 30aHUM U COOPYKEHHM, yTBEPKIECHHOTO
npukazoM MuHucrepctBa npocBemieHuss Poccuiickoit @enepauyu Ne 442 ot 25.06.2024r.,
3aperucTpupoBaHo MunuctepcTBoM roctuimu (per. Ne 78925 ot 25.07.2024r.)

. 08.02.12 CTpouTenbCcTBO M IKCIUTyaTallusi aBTOMOOMIIBHBIX JOPOT, a3pOAPOMOB U
TOPOJICKUX TIyTe COOOIIeHMs, YTBEP)KIEHHOTO MpHUKa3oM MMHHCTEPCTBA MPOCBEUICHUS

Poccuiickoit ®enepaunn Ne 346 ot 21.05.2024r., 3apeructpupoBano MUHUCTEPCTBOM IOCTULIUU
(per. Ne 776570t 24.06.2024r.)

. 08.02.13 «MoHTax M DSKCIUIyaTaluuss BHYTPEHHHUX CAHTEXHUYECKUX YCTPOMCTB,
KOHIUIIMOHUPOBAHUS BO3JlyXa W BEHTWISALMN», YTBEPXKIEHHOTO NpuKazoM MuHHCTEpCTBa
obOpazoBanusi u Hayku Poccuiickoii @eneparmu Ne 1094 ot 17.12.2022r., 3apeructp.
MunuctepctBoMm roctunuu (per. Ne 721100t 24.01.2023r.)



. 21.02.19  3emyeyCTpOMCTBO,  yTBEP)KIAECHHOTO  TpPHKa3oM  MUHHUCTEPCTBA
npocsenienus Poccuiickoir @enepanun Ne 339 ot 18.05 2022 r., 3apeructp. MuHucCTEpCTBOM
rocturyu (per. Ne 68941 ot 21.06.2022r.)

. 08.02.15 HupopManMOHHOE MOJETUPOBAHUE B CTPOUTEILCTBE, YTBEPKICHHOTO
npukazoM MunucrepctBa npocsemenus Ne 531 or 13.07.2023 r., 3apeructp. MuHucTepCcTBOM
rocturyu (per. Ne 74854 ot 17.08.2023r.)

. 09.02.06 «CeTreBoe U CHCTEMHOE aJIMUHUCTPUPOBAHUEY, YTBEPKIECHHOTO MTPUKA30M
Munuctepctsa IIpocsemenust PO ot 10 urons 2023 1. Ne 519.

. 10.02.05 Ob6ecneuenune WHGOPMANMOHHONW O€30MACHOCTH aBTOMATH3UPOBAHHBIX
CUCTEM, YTBEP)KIEHHOTO IIprKazoM Munooprayku Poccun ot 09.12.2016 Ne 1553.

. 09.02.07 HudopmanmoHHbIE CHCTEMbI M IPOIrPAMMHPOBAHHE, YTBEPIKICHHOTO
npukazoM MunoopHayku Poccuu ot 09.12.2016 Nel1547 (pexn. Ot 17.12.2020)
[IpumepHoii pabodeil mporpaMmbl 00IIEO00Pa30BATEIBLHON AUCIUIUIMHBI «MaTeMaTHKa

U TpO(heCCHOHANTBHBIX 00pa30BaTENbHBIX OpraHW3aIfii, YTBepKACHHONW Ha 3acegannu CoBera
[0 OLIEHKE COJEP)KaHMUs W KauecTBa NMPUMEPHBIX pabodux mporpamm oO0ImeoOpa3oBaTeIbHOTO U
COLIMAJIbHO- TYMaHUTapHOI'O LUKIIOB CpeHero npodeccuonanbHoro odpasosanus Ilporokon Nel4
ot «30» HostOpst 2022

1.3. Lenun y4eOHOM TUCHUILINHBI:

Copepxanue nporpaMmmsl «MaTemaTikay HaIIPaBJICHO HA JOCTUKECHHUE CIIENYIOLINX

neJiei:

- (bopMHpOBaHUE LIEHTPAIbHBIX MAaTEMAaTUYECKUX MOHATHH (YMCII0, BEJIMYMHA,
reoMeTpuueckas  Qgurypa, TEpeMEHHas, BEPOSTHOCTb, (YHKIHUS), OOECIICUMBAIOIINX
[IPEEMCTBEHHOCTb U NEPCIEKTUBHOCTh MaTEMATHUECKOI0 00pa3oBaHMs 00yUarOUXCs;

- [IOJIBEICHUE YYalUMXCsl Ha JOCTYNIHOM JMJI HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MaTEMaTHKU U OKPYKAIOLEro MHUpa, MOHMMaHHEe MaTeMAaTUKH KaK 4acTu oOIen
KYJIbTYpbI 4EJIOBEYECTBA;

- pa3sBUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEM yuammxcs,
ITI03HABATEJIbHOW AKTUBHOCTH, UCCIIEI0BATEIBCKUX YMEHUM, KpUTUYHOCTH MBILUICHUS], HHTEpEca
K U3YYECHHUIO MaTEMaTUKH;

- ¢dopmupoBaHre (YHKIMOHATIBHON MaTeMaTHUYeCKOM TPaMOTHOCTU: YMEHUS
pacro3HaBaTh MaTEMaTUYECKHUE ACIEKThI B PEAIBHBIX KU3HEHHBIX CUTYAlUAX U IPHU U3YYECHHUH
JIPYTUX y4eOHBIX MPEAMETOB, IPOSBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, POPMYIUPOBAThH
UX Ha S3bIKE MATEMAaTHMKW U CO3JaBaThb MAaTeMaTU4YECKUE MOJEIN, IPUMEHSATH OCBOEHHBIN
MaTeMaTHU4eCKUI anmapar JUIS peuieHus [IPaKTUKO-OPUEHTUPOBAHHBIX 3a1ad,
HMHTEPIPETUPOBATH U OLICHUBATH [TOJYYEHHBIE PE3YIbTATHI .

OCHOBHBIE JTMHUU COJIEPKaHMsI Kypca MaTeMaTUKH: «Hucia U BEIYUCIEHUN», «Anredpa»
(«AnreOpandeckre BbIpaKeHUs», «YpaBHEHHUS M HepaBeHCTBa»), «Hauama maremaTHyeckoro
aHanuza», «leomerpusi» («['eomerpuueckue Qurypsl U uX cBoiicTBay, «l3mepenue
TreOMETPUUYECKUX BEIMUMHY»), «BeposTHOCTh M CTaTUCTUKa». JlaHHBIE JMHUU pPa3BUBAIOTCA
napajuieNbHO, KaKJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBHUCHMO OJIHA OT
Ipyroi, a B TECHOM KOHTakTe M B3aumojeicTBuu. Kpome storo, ux oObeAMHSIET JOrHYecKas
COCTABJIAIOLIAs, TPAJULMOHHO IIPUCYIIas] MaTEMAaTUKE U IIPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE
Kypchl U cojepxarenbHble TuHUM.  CdopmynupoBanHoe B DenepaabHOM T'OCYAapCTBEHHOM
00pa3oBaTeNbHOM CTaHJIApTe CPEAHEro oduiero oopazoBanus TpeOOBaHUE «BJIAJIEHUE METOIaMHU
JI0Ka3aTeNNbCTB, AITOPUTMAMHU peIIeHHs 3a/1a4; YMeHHe (POpMYIHpPOBaTh ONpeAeIeHNs, aKCHOMBI



U TCOPCMBLI, IPUMCHATL UX, MPOBOAUTH AOKA3ATCIBbHBIC PACCYXKICHUA B XOJAC PCHICHUA 3aaa4d»
OTHOCHUTCSI KO BCeM Kypcam, a (OPMHPOBAHHE JIOTUYECKUX YMEHHUH paclpeleiseTcs Mo BCeM
rojgam oOy4eHHs Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus .

2. OO0mas xapakTepucTHKa Y4eOHOM 1M CIHMIIJIMHbI

Hucuumumaa Martematuka OTHOCHUTCS K TPEIMETHOH o0jacTh MareMaThka u
nH(pOpMAaTHKA.

Peanmzanuss mporpammbl  00ecrieurMBaeT OBIAJCHHE KIIOYEBBIMH KOMIICTEHITUSIMU,
COCTaBJISIONIMMH OCHOBY Il CaMOPAa3BUTHS M HEMPEPHIBHOTO O0Opa30BaHUs, IIEIIOCTHOCTh
00IIEKYIBbTYPHOTO, IMYHOCTHOTO U TT03HABATEILHOTO PA3BUTHS JIMYHOCTH O0YJArOIITUXCSI.

B paboueit mnporpamme yuTeHbl HAeH W TMojokeHus «KoHmenmuu pa3BUTHS
MareMaTthueckoro oOpaszoBanus B Poccuiickoit deneparun». B cooTBEeTCTBUM ¢ Ha3BaHHEM
KOHIICTIIIMKM, MaTeMaTH4YeCKoe 00pa3oBaHWE JOJKHO, B YAaCTHOCTH, IPEIOCTABIATh KaKIOMY
oOyJaromemMycss BO3MOXXHOCTh JIOCTHIKEHHUSI YPOBHS MATEeMATHYECKUX 3HAHUH, HEOOXOJIUMOTO
JUI ajdbHEHIeN ycrenHon XKu3Hu B obuiectBe. VIMEHHO Ha pelieHue 3ToM 3ajaud HalesleHa
npuMepHasi pabouast mporpamma 6a30BOro ypoBHsI.

B »snoxy mumdpoBoii TpaHchopmanmuu Bcex cdep UEIOBEUSCKON IeATCIBHOCTH
HEBO3MOJKHO CTaTh OOpa30BaHHBIM COBPEMCHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTHYeCKOM
MOATOTOBKU. Y>K€ B IIKOJIE MATEMATUKA CIIYKUT OMOPHBIM IPEIMETOM JJIsi U3YUYECHHS] CMEKHBIX
JTUCIUILINH, a B KU3HM TOCJIEC IIKOJBI PealbHOW HEOOXOJMMOCTBHIO CTAHOBHTCS HEMPEPBHIBHOE
oOpa3oBaHue, 4TO TPeOyeT MOJIHO- [IEHHOW 06a30BOi 00111€00pa30BaTENbHON MOATOTOBKH, B TOM
9UClIE W MAaTeMaTHYeCKol. DTO OOYCIOBIECHO TEeM, YTO B HAIIM JHH PacTET YHCIIO
CHEIMAIbHOCTEH, CBA3AHHBIX C HEMOCPEICTBEHHBIM INPUMEHEHHEM MaTeMaTuKu: U B cdepe
9KOHOMHKH, U B OHM3HECE, M B TEXHOJIOTMYECKUX O0JACTSIX, U JaKe B TYMaHUTAPHBIX cdepax.
Takum o00pa3oMm, Kpyr o0OydYaromuxcs, s KOTOPBIX MAaTeMaTHKa CTAaHOBUTCA 3HAUYUMBIM
MPEAMETOM, CYIIECTBEHHO PACIIUPSAETCS.

[TpakTHyeckast MOJE3HOCTh MATEMATUKH O0YCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SIBISIOTCS
(dyHIaMeHTalbHBIE CTPYKTYPHl HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIMUYECTBEHHBIC
OTHOILIEHUS OT NPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIBITE, A0 JOCTaTOYHO
CIIOKHBIX, HEOOXOIMMBIX JUISI PA3BUTUS HAYUYHBIX U TEXHOJOTHYECKHUX UAeH . be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHWM 3aTPYJAHEHO MOHMMAaHUE MPUHIIUIIOB YCTPOMCTBA M HCIOJIH30BAHUS
COBPEMEHHOM TEXHHKH, BOCIPHUSATHE M MHTEpHpETanus pa3HOOOpa3HONW COLMATIBHOM,
SKOHOMHUYECKOH, MOTUTHYEeCKOW MHpopManuu, MaiodhHEeKTHBHA TOBCEAHEBHAS MPaKTUUYECKAs
NesATeIbHOCTh. KaXaoMy YeloBeKYy B CBOECH JKM3HU NPUXOAMUTCS BBIMOJIHATH JOCTATOYHO
CIIO)KHBIE PAcuéThl U COCTABIATH HECIOXKHBIE aJTOPUTMBI, HAaXOAWTh HYXXHBbIE (OPMYIBl U
MPUMEHATh MX, BIAJETh NPAKTUYECKUMH NPHUEMAMH T€OMETPUUYECKUX HM3MEpPEHUH H TO-
CTPOCHHH, YUTaTh MHPOPMAIINIO, MPEACTABICHHYI0 B BUAY TaOJHI], AUarpaMM U TpaguKoB,
XKUTh B YCIIOBUSIX HEONPEAEIEHHOCTH M IOHUMATh BEPOSATHOCTHBIM XapakTep Cly4yalHbIX
COOBITHH .

OmHOBpEeMEHHO C paciupeHreM cdep NPUMEHEHHS MaTeMAaTHKd B COBPEMEHHOM
oOmecTBe BCE 00siee BaXKHBIM CTAHOBHUTCSI MATEMATUIECKUNA CTUITh MBIIIIJICHUS, TIPOSIBIISIONIUNACS
B OMpEICIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce n3ydeHuss MaTeMaTUKU B apceHasl MPpUEMOB
Y METOJIOB MBIIIJICHHSI Y€JI0BEKA €CTECTBEHHBIM 00- pa30M BKIIOYAIOTCS HHIYKIUS U TEAYKIIHS,
0000IIeHNe W KOHKpETH3allds, aHajdu3 M CHHTE3, KilaccuPHUKamuMs W cucTeMaTH3aIus,
abctparupoBanue u aHajorus. OOBEKTHl MAaTEeMAaTUYECKUX YMO3AKIIOUEHHH, MpaBuiIa HX



KOHCTPYMPOBAHHSI PACKPBIBAIOT MEXAHU3M JIOTHYECKUX TIOCTPOCHUH, CIIOCOOCTBYIOT BBIpaOOTKE
yMeHus: (HopMyIupoBaTh, OOOCHOBBIBATH M JIOKA3bIBaTh CYXAEHUS, TEM CaMbIM DPa3BHBAIOT
JIOTHYECKOE MbIIUICHHE. Bemymas ponb NOpUHAUICKUT MaTeMaTHKe B (opMHpOBaHUU
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUS U BOCIUTAaHUM YMEHUH E€HCTBOBATh 10 3aJaHHBIM
QJIrOpuTMaM, COBEPLIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBaTh HOBbIE. B mpouecce pemieHus
3alady — OCHOBHOM y4yeOHOW JESITeNbHOCTH Ha YypoKaXx MaTeMaTHKh — pa3BUBAIOTCA
TBOpYECKAs U MPUKJIAJHAS CTOPOHBI MBILLIICHUS.

OOyyenne wmaTemaruke JaéT BO3MOXKHOCTh pa3BUBAaTh Yy y4allUXcs TOYHYIO,
palyoHaIbHy0 U MHGOPMATHUBHYIO pedb, yMEHHE OTOMpaTh HaubosIee MOIXOSIINE A3bIKOBEIC,
CHUMBOJIMYECKHE, TpaHUuecKue CpelcTBa JUIS BBIPAKEHUS CYXKICHHH W HArIAIHOTO UX
IIPEICTaBICHHUS.

Heo6xoauMbiM KOMIIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISICTCS
o011ee 3HAKOMCTBO € METOJAaMH MO3HAHUS JCHCTBUTEIBHOCTH, MPEACTABICHUE O MpEAMETe U
METOJI¢ MaTeMaTUKHU, €ro OTIUYMsSI OT METOJOB ECTECTBEHHBIX M T'yMaHUTapHBIX HayK, 00
O0COOCHHOCTSIX NMPUMEHEHHSI MAaTEeMaTUKU JUIsl pEIICHUs HAYYHbIX U MPHUKIATHBIX 3a7a4. Takum
o0pa3om, MaTeMaTH4ecKoe 00pa3oBaHKe BHOCUT CBOM BKJIaJ B (pOpMHUpOBaHUE OOIIEH KYIbTYPhI
YeJI0BeKa.

N3ydyeHne MaTeMaTHMKH CHOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHHUIO  YEJIOBEKa,
MIOHUMAHUIO  KpPacoTbl M  U3AILIECTBA MAaTEMAaTUYECKUX  PACCYKJEHUH, BOCIPUATHUIO
reOMEeTPHUECKUX (HOPM, YCBOCHHUIO M/IE CHMMETPHUH.

3. MecTo y4eOHOH JUCHUIIJIMHBI B Y4eOHOM IJIaHe

B yueOnbix mmanax [IIICC3 pucuumianHa BXOAUT B COCTaB 00111e00pa30BaTEIbHOTO
nukia. DopMupyeTcs: B COCTaBe OOUTUX AUCIUILIMH.

O0bem yuyeOHOM AUCHMIUIMHBI B y4eOHOM IVIaHe M BHABI Y4eOHO padoThl

Buj yueOHoii padoThl Obnem
YacoB/3a4Y€eTHLIX €]I.

MaxkcumasibHasi yueOHasi Harpy3ka (Bcero) 292/8,11
O0s3aTe1bHasA ayIMTOPHAsA y4eOHas HArpy3Ka (Bcero) 274
TOM YHCJIE:
TEOPETUYECKUE 3aHITHS 182
MPaKTUYECKHUE 3aHATHS 92
KoHcyabTanum k 3xk3aMeHy 6
IIpome:kyTouHnas arrectauus B opmMe 3K3aMeH BO 2 cemecTpe 4
CaMOCTOAITeIbHAsl padoTa K IK3aMeHy 8




4. Pe3yJbTaThl 0CBOCHHS YU€OHOM JUCUMIIJIMHBI
OcBoeHre coaepKaHusl y4eOHOW AMCUUIUIMHBI 00€CIIeYNBACT JOCTHKCHHUE CTYACHTAMH
CIICAYIOUINX Pe3yAbMamos:.

JJMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC PE3yNbTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTO mpeaMera «MaTemaTukay
XapaKTepU3yIOTCS:

I'pascoanckoe socnumanue:

- c(OPMUPOBAHHOCTBIO TPAKIAHCKOW TIO3WIHMH  OOYJaromIerocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHYECKHX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYp TPakIaHCKOro OOImecTBa
(BBIOOPHI, OMPOCHI M Tp.), YMEHHEM B3aMMOJICUCTBOBATh C COLMAIBHBIMA HWHCTUTYTaMHU B
COOTBETCTBHUH C X (DYHKITUSAMHU U HA3HAYCHHUEM .

Tlampuomuuyeckoe 6ocnumanue:

- c(hopMUPOBAaHHOCTBIO POCCUMCKON TIpakAaHCKOW HJIGHTUYHOCTH, YBaXXEHUS K
NpOUUIOMY M HAaCTOSIIIEMY POCCUWCKOM MAaTEMATHKH, LEHHOCTHBIM OTHOLIEHHUEM
JOCTUKEHHUSIM POCCUMCKMX MATEMATUKOB W POCCUUMCKOM MaTEMaTHYE€CKOM IIKOJIbI, K
MCIIOJIb30BAHUIO ITUX JOCTHKCHHUH B IPYTHX HAyKaX, TEXHOJIOTHSX, CPepax IKOHOMUKH.

J[yX08HO-HpABCMBEHH020 80CNUMAHUSL.

- OCO3HaHHEM JyXOBHBIX IIEHHOCTEH pPOCCHIICKOro Hapona; c(hOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'0 CO3HAHUS, STUYECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM NMPUMEHEHUEM
JOCTH)KEHHI HAyKU U JESITENIbHOCThIO YUYEHOIO; OCO3HAHUEM JIMYHOTO BKJIAJIA B MO- CTPOEHUE
YCTONYHMBOTO OyIyIIEro.

Dememuyeckoe socnumanue.

- OCTETUYECKMM OTHOLICHWEM K MHpPY, BKIIOYAsA OCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, PacCyXIEHUW; BOCIPUUMUYUBOCTHIO K
MAaTeMaTUYECKUM ACMEKTAM PA3JIUYHbIX BUJIOB HCKYCCTBA.

Dusuueckoe sochumanue.

- chOPMHUPOBAHHOCTHIO YMEHHUS MPUMEHSAThH MaTeMaTHYeCKHe 3HAaHHWS B HHTEpecax
310poBOT0O U Oe3omacHoro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 30pPOBBIO
(3mopoBOE MHUTaHUE,

- cOaaHCUPOBAHHBIN PEXKUM 3aHITUN U OTAbIXA, PEerylspHas Qu3nyeckask akTUBHOCTbD);
(DU3UYECKOTO  COBEpIIEHCTBOBAHMS, TMPU  3aHIATHSAX  CIIOPTUBHO  O3JI0POBUTEIHHON
JIESITEILHOCTBIO.

Tpyoosoe 6ocnumanue:

- TOTOBHOCTBIO K TPY/y, OCO3HAHUEM LIEHHOCTH TPYIO0Jt0OUs; HHTEPECOM K Pa3InYHbIM
chepam npohecCHOHATBFHON AESITENTbHOCTH, CBSI3aHHBIM C MaTEMaTHUKON U €€ MPHIIOKEHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyAylieil mpodeccun u peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TJIaHbl, TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO H
caMo00pa30BaHUI0 HA TPOTSHKEHUHM BCEW JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY YYacTUIO B
pELICHNH MPAKTHYECKUX 3a/1a4 MAaTEMAaTUUYE€CKON HANPaBICHHOCTH .

JKonozuueckoe socnumarnue:

- cOpMHUPOBAHHOCTBIO  SKOJOTUYECKOW  KYJIbTYpbl, TIOHUMAaHUEM  BIIUSHUS
COIMAJIbHO-3KOHOMHYECKHX TPOILIECCOB HAa COCTOSIHHE MPUPOJAHOM W COUHMAIBHON CpEmbI,
OCO3HAaHHEM TJI00AIBHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM; OpHUeHTalHuel Ha MPUMEHEHHE
MaTEeMaTHYeCKUX 3HAHUU ISl pelIeHHs 3ajad B 00JACTH OKPYKAIOIIeH Cpenbl, MIaHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUM I OKPYKAIOLIEH CPEJIBI .

Llennocmu nayunoeo nosHanus:



- c(OPMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKH, MTOHMMAHUEM MaTeMaTUYEeCKOM HayKu Kak cgepbl
YeJI0BEYECKON JEeSTeIbHOCTH, STANoB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LIMBUIN3ALINN;
OBJIAJICHHEM SI3BIKOM MaTEeMaTHKH M MaTeMaTU4YeCKOW KyJIbTypoil KaK CpPEJCTBOM I1O3HAHUS
MHpPa; TOTOBHOCTBIO OCYIIECTBISITH MPOCKTHYIO ¥  HCCIIEIOBATENBCKYIO JIEATEIHHOCTh
WHIVBUAYAIBHO U B TPYIITIE .

METAINPEJIMETHBIE PE3YJIBTATBI

MeramnpenMeTHble  pe3yabTaTbl  OCBOGHHS ~ HPOTpaMMbl  y4eOHOro  MpeaMera
«MaTeMaTHKa»  XapakTepU3YIOTCS  OBJIAZICHHEM  YHHBEPCAIbHBIMH  IO3HABATEIbHBIMU
NCUCTBUSIMH,  YHHBEPCAJIBHBIMH  KOMMYHHKATHBHBIMH  JICHCTBHSIMH,  YHUBEPCAIbHBIMH
PETyISTUBHBIMH CHCTBUSMHU.

VHUBepcalbHble I03HABaTeNIbHbIE ACHCTBUS, 0OecneunBaloT (OpMHpOBaHHE Oa30BBIX
KOTHUTHBHBIX IPOLECCOB 0Oydaromuxcs (OCBOGHHE METOJIOB MO3HAHMS OKPYKAIOLIEr0 MUPA;
IIPUMEHEHHE JTIOTMYECKHX, UCCIIEJ0BATENIbCKUX ONepaluii, yMeHui pabotaTh ¢ HHGOpMaLuen) .

basosvie nocuueckue oeticmeusi:

- BBISIBISIT M XapaKTEpPH30BAaTh CYHIECTBEHHBIC MPH3HAKK MaTEMaTHYECKHX
00BEKTOB, OHATHUI, OTHOLIEHUH MEXy MOHATHUS- MU; (POPMYJIUPOBATH ONpPE/eIeHUs TOHATHIA;
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPHU3HAK KJIACCU(PHUKALMKU, OCHOBaHMSA Uil OOOOLIEHUS WU
CpaBHEHMsI, KpUTEPUH IPOBOJUMOI0 aHAJIN3a,

- BOCTIPUHHMATH, dbopmynHupoBaTh " peoOpa3oBHIBATH CYXKICHUS:
yTBEpAUTENIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIE, YACTHBIE U OOLIHE; YCIOBHBIE;

- BBISIBJIATh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M NPOTUBOpEUUs B
(dakTax, AAHHBIX, HAOJIOJEHUAX M YTBEPXKACHUAX; IpeniaraTb KPUTEPUU JJIsl BBIABICHUSA
3aKOHOMEPHOCTEN U POTUBOPEUNH;

- JenaTh BBIBOJBl C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

- IIPOBOJIUTh CAMOCTOSITENILHO JIOKa3aTelbCTBA MAaTEeMAaTHUYECKUX YTBEP)KICHUN
(mpsiMBle W OT TPOTHBHOTO), BBICTPAWBaTh APTYMEHTAIMIO, TPHBOIAWTH NPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBObI;

- BbIOMpATh Crmoco0 pemieHus y4deOHOW 3ajaud  (CpaBHHMBATh He- CKOJIBKO
BApHAHTOB pEUICHMs, BbIOMpaTh HaumOojee MNOAXOMAUIMH ¢ Y4€TOM CaMOCTOSATEIbHO
BBIJICIICHHBIX KPUTEPHUEB).

basosvie uccnedosamenvckue oelicmeusi.

- UCMOJb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKHMM HMHCTPYMEHT IO3HaHUS;
dhopmynupoBaTh BOIPOCH], (PUKCUPYIOIIKE MPOTUBOPEUHE, MPOOIEMy, YCTAaHABINBATH HCKOMOE
U JIaHHO€, (OPMUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

- MIPOBOJIUTH CaMOCTOSATENIBHO CIUIAHMPOBAHHBIA AKCIEPUMEHT, HCCIEIOBaHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo OObEKTa, SBJIECHHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXITy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

- CaMOCTOSITENIbHO (D OpMyIHpOBaTh OO0OOLIEHUS W BBIBOJABI IO pe3yiabTaTaMm
MPOBEAEHHOTO  HAONIONCHUS, HCCIEIOBAaHMs, OLEHUBAaTh JOCTOBEPHOCTb  IIOJYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

- MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TaKKe BbI- JBUTATh
MIPETIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Paboma c ungopmayueti:

— BBISIBIIATHh JeUnuThl WHGOPMAIUU, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha



BOIPOC U [ peIICHU 3a/1auH;

- BbIOMpPAaTh MH(POPMALMUIO W3 HCTOYHHUKOB DA3JIUYHBIX THUIIOB, AHAIM3MPOBATH,
CHCTEMAaTU3HpPOBATh W HWHTEPIPETUPOBATh HMHGOPMAIMIO Pa3IUYHBIX BUAOB U (opm
IIPEJCTABICHMUS;

- CTPYKTYpUPOBaTh HH(POPMALMIO, NPEACTaBIATh €€ B Ppas3IMuHBIX (opMax,
WLUTIOCTPUPOBATH rPauuecKu;

- OLIEHUBaTh HaJI&KHOCTh MH(OPMAIUK IO CaAMOCTOSITENbHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

VYHuUBepcallbHble KOMMYHHUKATHBHBIE JEHCTBHs, 00€CHeunBalOT CHOPMHPOBAHHOCTH
COIIMAJIBHBIX HABBIKOB 00YYAIOIINXCS.

Obwenue:

- BOCIIPUHUMATh U (OPMYIMPOBATH CYXKJEHHS B COOTBETCTBUHM C YCIOBUSMH U
HeNnssMd  OOICHHUS; SICHO, TOYHO, TPaMOTHO BBIPAXXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
IUCbMEHHBIX TEKCTaX, JaBaTh IIOACHEHMs II0 XOJIy pELIeHUs 3aJadd, KOMMEHTHpOBAThb
MIOJTyYEHHBIH pe3ysbTar;

- B XOJie OOCYXIEHMs 3aJlaBaThb BOIIPOCHl IO CYIIECTBY OOCYKAaeMOW TeMBl,
npoOJeMbl, pemraeMoil 3ajadd, BBICKA3bIBATh WICH, HAICIIEHHBIE HA IIOWCK PEUICHHUS;
COIIOCTAaBJISITh CBOU CYXJEHHUS C CYXIECHUSAMM JpPYTUX YYaCTHUKOB JUAJIOra, OOHapyKHUBaTh
pasnuyMe U CXOJACTBO IO3UIMH; B KOPPEKTHOH ¢opme (GopMyaupoBaTh pa3HOINIACUS, CBOU
BO3PAKECHMUS;

- NPEJCTABIATh Pe3yJbTaThl pELICHUs 3aJaud, HKCIEPUMEHTA, HCCIEeI0BaHMs,
[IPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHsS C y4ETOM 3ajau IMpe3eHTaluu U
0coOeHHOCTEH ayu- TOpUH.

Compyonuuecmeo:

- [IOHUMAaTh M HCIIOJIb30BATh IPEUMYIIECTBA KOMAHAHOM W HHAUBUAYaJIbHON
pa®OTBl MpHM pelIeHuH Y4YeOHbIX 3a/ay; NpPUHUMATh Ielb COBMECTHOW JIEATENIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOM pabOThl, paclpeaessaTh BUIbl paboOT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHUS] HECKOJIBKUX JIIOJICH;

- y4acTBOBaTh B TPYNINOBBIX (opmax palboTsl (00CyXIeHus, OOMEH MHEHUH,
«MO3TOBBI€ LITYPMBI» W HHBIE); BBIIOJHATH CBOIO 4YacTb paboOThl M KOOPAWHUPOBATH CBOU
JeUCTBUS C IPYTMMU YJIeHAMU KOMaH/Ibl; OIIEHUBATh KA4eCTBO CBOETO BKJIAJa B OO MPOIYKT
10 KpUTEpUSIM, CHOPMYITHPOBAHHBIM YyYaCTHUKAMHU B3aUMOACHCTBHUS.

VYHuBepcalibHble peryiIsiTUBHbIE JNEHCTBUS, 00ecneunBaoT (POPMHUPOBAHUE CMBICIOBBIX
YCTAaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopaanuzayus:

- COCTABIIATh IUIAH, AJTOPUTM pEIICHUs 3aJjaud, BBIOMpATh CIIOCOO pEIIeHUs C
y4€TOM HMEIOIIMXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U
KOPPEKTUPOBATh BapUaHThI PEIIEHUH ¢ y4€TOM HOBOM MHGOpPMAIUH.

Camoxkoumpons:

- BJIaJIeTh HABBIKAMH TO3HABATENbHOU pe(IEeKCUN KaK OCO3HAHMs COBEPIIAEMBIX
JEHCTBUIM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB; BIAAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelieHns MaTeMaTUYecKol 3a1auu;

- IIPEIBUJIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIpH PEUICHHM 3a/adH,
BHOCUTb KOPPEKTHBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalJEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

- OLICHUBATh COOTBETCTBUE pe3yNbTaTa IEJIU U YCIOBUSM, OOBSACHATH MPUYUHBI
JOCTUKEHHSI WJIM HEJAOCTH)KEHUS pE3yJbTaTOB JEATEIbHOCTH, HaXOAWUTh OIIHMOKY, JaBaTh



OLICHKY IPUOOPETEHHOMY OIIBITY.

npeomMemHuix:.
Marematnka (BKIItouUasi pasnenbl «Ayiredpa M Havaga MaTEMaTHYEeCKOro aHalln3ay,

«"eometpusiy, «BeposITHOCTD M CTaTUCTHKA») (0a30BBIN YPOBEHB) - TPEOOBAHUS K MPEIMETHBIM
pe3ynbTaTaM 0CBOEHHS 6a30BOro Kypca MaTeMaTHKU JIOJKHBI OTPaXaTh:

- BIaJEHUE METOJaMH JOKa3aTelbCTB, AJIrOPUTMAMH pELICHUS 3aJa4d; YMEHUE
(bopMyIHpOBaTh ONpPEEICHUs, AKCUOMBI U TEOPEMBI, TPUMEHATDH UX, IPOBOJAUTH JI0Ka3aTeIbHbIC
paccyXJIeHUs B X0JI¢ pELIeHHUs 3a/1a4;

- yMEHHE ONepUpOBaTh IMOHATUSAMHU: CTENEHb 4YHCIA, JOrapupMm UUCIa; yMEHHE
BBINIOJIHATh BBIYUCICHHE 3HAYCHUH W TpeoOpa3oBaHUS BBIPAKEHHH CO CTENEHSAMH H
norapudmamu, Ipeodpa3oBaHUs IPOOHO-PANMOHAIBHBIX BEIPAXKCHUIA;

- yMmMeHue OIIEpUPOBATh HNOHSTUSMU: panyoHalbHbIE, UppalMOHAIIbHBIE,
MOKa3aTejbHble, CTENEHHbIC, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE YpaBHEHHS U
HEPAaBEHCTBA, UX CUCTEMBI;

- YMEHHUE ONepUpOoBaTh MOHATHUAMH: (PYHKIIHS, HEMpepbiBHAS (DYHKIUS, POU3BOIHAS,
nepBooOpasHas, ONpeAeNeHHbId HHTErpall; yMEHHE HaXOAUTh IPOU3BOAHBIC SJIEMEHTAPHBIX
(byHKIMH, UCTIONB3YS CIIPABOYHBIC MaTEPHAJIbl; UCCIEIOBATh B MPOCTEHIINX CIydasx (YHKIUU
Ha MOHOTOHHOCTh, HAXOJWTh HAWMOONBIINE W HAUMEHbBIINE 3HA4YeHUS (YHKIHUH; CTPOUTH
rpad¥Ku MHOTOYJIEHOB C MCIOJB30BaHMEM allllapara MAaTeMaTU4YeCKOro aHallu3a; IMPUMEHATh
IIPOM3BOJIHYIO IIPU PELIEHUU 3a/1ay Ha JIBUYKEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHBIE 33aa4l
Ha HanOoJNbIINE ¥ HAUMEHBIIINE 3HAUCHUS, Ha HaX0XICHHUE yTH, CKOPOCTH U YCKOPEHHUS;

- YMEHHE ONepUPOBATh MOHATUAMU: PALlMOHANIbHAS (PYHKIIHS, TOKa3aTenbHas QyHKIUS,
cTeneHHas (yHKIus, Jorapudmuueckas GyHKIUS, TPUTOHOMETpUUecKue (yHKIMH, 0OpaTHbIE
GyHKIIUM; YMEHUE CTPOUTh TpadUKH H3YYCHHBIX (YHKUIUH, MCIONB30BaTh TpaduKH MpU
M3Y4YEHHUHU IPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 3a7a4 U3 JIPYrHX Y4eOHBIX MPEIMETOB U
3aJ1a4 U3 pearbHOM )KU3HM; BbIpakaTh (POpMyJIaMU 3aBUCUMOCTH MEXy BETUUUHAMU;

- YMEHHE pelIaTh TEeKCTOBbIE 33JJa4M Pa3HbIX THIOB (B TOM YHUCIIE HA MPOLEHTHI, JOJIH U
4acTH, Ha IBUKEHUE, paboTy, CTOUMOCTbh TOBApPOB U YCIIyT, HAJIOTH, 3a7a4u

u3 o0jacTy yrpaBiIeHUs JIMYHBIMUA U CEMEHHBIMU (PMHAHCAMM); COCTABIATh BBIPAKEHUS,
YPAaBHEHHUs, HEPAaBEHCTBA U MX CHUCTEMBl IO YCJIOBHMIO 3aJadyM, MCCIEIOBATH IOJIYyYEHHOE
peleHre U OLEHUBATh PaBAONOJ00HOCTh PE3yIbTaTOB;

- YMEHHUE OIEepUpOBaTh MOHATUSAMHU: CpeJHee apupMeTHdyecKoe, MeIuaHa,
HauOosplllee M HaWMEHbIEE 3HAYEHUs, pa3Max, IUCIEpCHs, CTaHJIApPTHOE OTKJIOHEHHE
YHICIIOBOT0 HaboOpa; yMEHHE U3BJIEKAaTh, UHTEPIPETUPOBATH UHPOPMAIIMIO, IPEJICTABICHHYIO B
Ta0nuIax, Ha auarpaMmax, rpadukax, OTpPa)karollyl0 CBOWCTBA peajbHBIX TNPOIECCOB U
SIBJICHUN; TPEJICTaBIsITh HH(OpPMALMIO € MOMOUIbIO TaOMUI] M Juarpamm; HcCCIea0BaTh
CTaTUCTUYECKHUE JJaHHbIC, B TOM YHUCIIE C IPUMEHEHUEM rpapMuecKUX METOJ0B U AJIEKTPOHHBIX
CPEICTB;

- yYMEHHE OIepUpOBaTh IOHATUSAMH: CIyYalHBIH ONBIT M ciydyaiiHoe CcoObITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHS; yYMEHHE BBIUYUCIATH BEPOSTHOCTh C HCIIOJIB30BaHUEM
rpadMuecKux METOJIOB; NPUMEHSTH (OPMYJIBI CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KOMOMHaTOpHbIE (DaKkThl U (GOPMYIBI IPU PEUICHUH 3aJay; OLIEHWBATh BEPOSITHOCTU pEalIbHbIX
COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMU BEJIMUYWHAMU; YMEHHE IPUBOIUTH MPUMEPHI MTPOSBIECHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOIAHBIX U OOLIECTBEHHBIX SIBICHUSX;

- yYMEHHE ONepupoBaThb MNOHATUSIMU: TOYKA, HpsMasi, IJIOCKOCTb, IMPOCTPAHCTBO,
JIBYTpaHHBIA Yroj, CKpeIIMBaIOIIMecs TNpsMble, MapajulebHOCTh U TMEPHEHAUKYISIPHOCTh



IPSIMBIX M IUIOCKOCTEM, Yrojl MEXKIy HPSIMBIMH, Yrojl MEXKIY HPSIMOH U INIOCKOCTBIO, YroOJl
MEXIY IUIOCKOCTSIMH, PAacCTOSHHME OT TOYKH 0 IUIOCKOCTH, PACCTOSHHUE MEXAY IpPSIMBIMHU,
pacCcTosHUE MEXIYy IUIOCKOCTSMH; YMEHHUE HCIIONIb30BaTh IIPU PEILICHUU 3a7a4 HM3y4EHHBIC
(bakThl ¥ TEOPEMBI INIAHUMETPUU; YMEHHUE OLIEHUBATh pa3Mepbl 0OBbEKTOB OKPYKAIOLIET0 MUPA;

- YMEHHME OIEepUpOBaTh INOHATHUAMU: MHOTOIPDAaHHUK, CEYEHHWE MHOIOTpaHHMKA, KYO,
napaiesienune 1, mpu3mMa, nupaMuaa, GUrypa u moBepxXHOCTh BpaIlEHHs], IMIMHAP, KOHYC, 1Iap,
cdepa, cedeHus (UTYpbl BpallCHHUs, IUIOCKOCTb, Kacaromiascs cgepbl, HWIMHIpPA, KOHYCa,
IUTIOIIAb TOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMAAbL chepbl, 00bEM Kyoa,
IIPSIMOYTOJIBHOTO MMapaJlIeNIeNuIea, TUpaMubl, PU3Mbl, LWINHAPA, KOHyca, IIapa; yMEHHE
n300pakaTh MHOTOIPAaHHUKH W IMOBEPXHOCTH BPALIEHMSA, UX CEUYEHUS OT PYKH, C IOMOIIbBIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; 3HAKOMCTBO  C CHMMETPUSIMHU B
IIPOCTPAHCTBE; 3HAKOMCTBO C IIPAaBUIbHBIMA MHOTOTPAaHHUKAMU;

- yMEHHE OIEpUpOBaTh MOHATUSMH: JBIKEHHE B MPOCTPAHCTBE, MOAOOHBIE (UTYPHI B
MIPOCTPAHCTBE; HWCIOJB30BaTh OTHOIICHUE IUIOMAACH IMOBEPXHOCTEH M OO0BEMOB MOJOOHBIX
¢buryp npu perieHuu 3aaad;

- YMEHHE BBIYHCIISATH T€OMETPUYECKHE BEIHYMHBI (UIMHA, YTOJI, IUIOMIAIb, O0BEM,
IUIOIIA/b TOBEPXHOCTH), UCHOJb3Ys U3yUeHHbIE (POPMYJIBI U METO/BI;

- YMEHME OIEPUPOBATH MOHATHIMU: NPAMOYIOJIbHAs CUCTEMA KOOPAUHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA, CKAISIPHOE INPOM3BEIEHHUE, Yrojl MEXIY BEKTOpaMH,
CyMMa BEKTOpOB, POU3BE/ICHIE BEKTOPA HA YMCIIO; HAXOAUTh C MOMOIIBIO U3YYEHHBIX (HOpMyI
KOOpPJMHAThI CEPENHBI OTPE3KA, PACCTOSIHUE MEKIY JBYMs TOUKAMU;

- yMeHue BbIOMpaTh MOAXOJMALIMN M3YYEHHBIH METOJ [UIsl pelIeHUs 3aJayu,
pacro3HaBaTh MaTeMaTHyeckue (akThl MW MaTeMaTUYeCKHe MOJEIH B TNPHUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE; YMEHHE TPUBOIUTH MPUMEPHl MaTEMAaTHUYECKHX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€eMaTHYECKOW HAYKH.

MaremaTuka (BKJIIOuass paszzenbl «Anredpa M Hayala MaTeMaTHMYECKOro aHaIu3ay,
«[eomerpusi», «BeposSTHOCTP M CTATHCTHKa») (YIJIyOJIeHHBIHi YpPOBeHB) - TpeOOBaHHS K
NPEIMETHBIM pe3yJbTaTaM OCBOCHMs YIJIYOJIEHHOIO Kypca MaTeMaTHKH JOJDKHBI BKIIOYATh
TpeOOBaHUs K pe3ysibTaTaM OCBOEHHsI 6a30BOT0 Kypca U JIOMOJIHUTEIBHO OTPaXKaTh:

- YMEHHME ONEpUPOBATH MOHATHUSMM: ONpEIEJICHUE, aKCHOMa, Teopema, CIEJICTBUE,
CBOMCTBO, MIPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYIUPOBKH; yMEHUE (HOPMYIUPOBAThH
oOpaTHO€ U TMPOTUBOIOJOKHOE YTBEP)KJIEHUE, NPHUBOJUTH MPUMEPbl M KOHTPIPUMEPHI,
HCIOJIb30BaTh METOJl MaTeMaTHMYeCKON WHAYKLHWHU; MPOBOIUTH JI0KA3aTElbHBIE PAacCyKIECHUS
IIPY PELICHNN 3a]a4, OLICHUBATh JIOTHYECKYIO ITPaBUIIBHOCTh PACCyKICHMUI;

- YMEHHE OIIEpUpPOBaTh IOHATUSAMHU: MHOYKECTBO, IIOJMHOKECTBO, OIEPALUU HaJ
MHO)KECTBAMHU; YMEHHE HCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar i ONMCAHUS
peanbHBIX MPOLECCOB U SBJICHUHM, M NMPHU pElIeHUM 3aaad, B TOM 4YHCIE U3 JPYTHX Y4eOHBIX
MIPEIMETOB;

- YMEHHUE OIepHpoBaTh MOHATUSIMH: Tpad, CBSI3HBIM Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3ajlaBaThb M OMHUCHIBATh Ipadbl pazIUYHBIMU CHOCO0aMHU; HCIOJIB30BaTh
rpadbl pu peleHn  3a/1ay;

- yMeHHe CBOOOJHO ONEepUpOBaTh2 MOHATHSIMU: COYETAHUE, IEPECTAHOBKA, YHCIIO
COYETaHUI, YMCIIO NEepecTaHoBOK; OMHOM HbIOTOHA; yMeHHE NUpPUMEHSITh KOMOMHATOpPHBIE
(bakThl U pacCcyKIeHMs JUIs PELIeHUs 3a/1ay;

- YMEHHME ONEpUPOBATH MOHATUSMU: HATYPAJIbHOE YMCIIO, LIEJI0€ YHMCIO0, OCTATOK IIO
MOJYJIIO, PAalMOHAJIbHOE YHCIIO, MUPPALMOHAIBHOE YUCIIO, MHOYKECTBA HATYPaJIbHBIX, LEJBIX,
palOHaIbHBIX, IEHCTBUTENbHBIX YHCEN; YMEHHUE UCIOJb30BaTh Mpu3Haku aenumoct, HOJ u



HOK, anroput™m EBkimnaa npu pemieHuM 3aaay; 3HAKOMCTBO C PA3JIUYHBIMU MO3WLIMOHHBIMHU
CHCTEeMaMH CUHCIICHHS,;

- yMeHHue cBOOOJHO ONEpPHPOBATH MOHATHIMU: CTETIEHB C LENBIM IOKa3aTeleM, KOpEHb
HATypaJbHOM CTENEHH, CTENEHb C PAMOHAIBHBIM II0KA3aTEeNeM, CTeNeHb C JeHCTBUTEIBLHBIM
(BeleCTBEHHBIM) IMMOKAa3aTeNleM, JOrapu(M 4ucia, CHHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO
qHca;

- YMEHHE OIEpHpOBaTh MOHATHAMH: TOXIECTBO, TOXIECTBEHHOE MpeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa ypPaBHEHHWH W HEPAaBEHCTB, PaBHOCUJIBHOCTH YPaBHEHHIA,
HEPaBEHCTB M CHCTEM, palUOHAJIbHBIC, HWPPALUOHAIBHBIC, IOKa3aTeJIbHbIC, CTEICHHBIC,
norapu(MUYECKHe, TPUTOHOMETPUYECKHE YpPaBHEHUS, HEPAaBCHCTBA M CHCTEMBI; YMCHHE
peniate ypaBHEHHS, HEPAaBEHCTBA M CHCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; DEIIaTh
ypaBHEHUS, HEPABEHCTBA U CHCTEMbI C IapaMeTpOM; NMPUMEHSTh YpaBHEHUS, HEPABEHCTBA, MX
CHCTEMBI JJIsi pelICHUs MaTeMaTH4YeCKHX 3a7ad M 3aJad U3 Pa3IUYHBIX O0JIacTel HayKd M
pealbHOM KU3HH;

- yMeHue cBOOOJHO OINEpUpOBaTh MOHATUSAMH: Tpaduk (QyHKIHMH, oOpaTHas (QyHKIUS,
KOMIO3uLUsl (YHKIMNA, JTUHEHHAss (QYHKUUS, KBafpaTHuHas (YHKIHSA, CTeTeHHas (DYHKIHS C
LEeNbIM  [IOKa3aTeleM, TPUTOHOMETpudYeckue (yHKuuMM, oOpaTHbIE TPUTOHOMETPHYECKHE
GbyHKIMH, TIOKa3aTeIbHas U jJorapudmuueckas QyHKIUH; YMEHUE CTPOUTH TpaduKu (YHKIIHIA,
BBITIOJIHSTH IPE0Opa3oBaHus rpaUKOB QYHKIMI; YMEHHE HCIOIb30BaTh IpauKu QYHKIUHA 115
U3y4YCHUS TIPOLIECCOB M 3aBUCHMOCTEH MPH PELICHUH 3aa4 U3 IPYruxX y4eOHBIX MPEIMETOB U 13
peanbHON JKU3HU; BBIpaXXaTh (popMysaMu 3aBUCUMOCTH MEX/y BETMYMHAMH, YMEHHUE CBOOOIHO
ONEPUPOBATH TOHATHSAMHU: YETHOCTH (YHKIWHU, MEPHOAUYHOCTh (PYHKIHH, OTPaHUYCHHOCTH
(GyHKINH, MOHOTOHHOCTh (YHKIMH, OJKCTpeMyM (yHKIUHM, HauOoibpllee W HaWMEHbIIEe
3HaYeHWe (YHKIMKM HA TPOMEKYTKE; YMEHHE IMPOBOJIUTH HCCIENOBaHWE (YHKIHMU; yMEHHE
WCIIOJIB30BaTh CBOMCTBA M TpapuKu (PYHKIUI JUIA pelIeHNs ypaBHEHH, HEPABEHCTB U 3a/1a4 C
napameTpamu; HW300paxkaTh Ha KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA DEIICHHH ypaBHEHHI,
HEpPaBEHCTB U UX CHCTEM;

- yYMeHHE CBOOOJHO ONEpHUPOBaTh MOHATHSAMM: MOCIEA0BATEIbHOCTh, apupMeTHIecKas
mporpeccusi, TeoMeTphuYecKasi Iporpeccus, OeCKOHEYHO YyObIBarolias TreoMeTpudecKas
MpOTpeccus; yMEHUE 33/1aBaTh TOCIIEOBATEIILHOCTH, B TOM YHCJIE C MTOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMEHHE ONEepUpPOBATh MOHATHIMHU: HENMPEPHIBHOCTh (DYHKIMH, aCHMIITOTHI Tpaduka
GbyHKIMHU, TIepBas U BTOpas MPOU3BOIHAS (DYHKIIMH, TE€OMETPUYCCKHA ¥ (DU3MYECKHIA CMBICI
MIPOM3BO/IHOM, TEepBOOOpa3Hasi, OMNpPEAETICHHbI WHTErpaj; YMEHHME HaXOAMTh ACHMIITOTHI
rpadpuka (yHKIMHM;, yMEHHE BBIUUCIATH IMPOU3BOAHBIE CYMMBI, MPOM3BEAEHUS, YACTHOIO H
KOMMO3ULUN (QYHKLIMN, HAXOIUTh YpaBHEHHE KacaTeldbHOH K rpaduky (yHKIUHM;, yMeHHE
UCTOJIb30BAaTh MPOM3BOJHYIO JUI HCCIENOBaHUS (YHKUMH, AT HAXOXKACHUS HaWITy4llero
pelIeH s B MPUKJIAIHBIX, B TOM YUCIIE CONMAITBHO-YKOHOMUYECKAX M (PU3MUECKUX 3a/1a4ax, JUIs
OTIpeIeNICHUs] CKOPOCTH W YCKOPEHUS; HaXOMUTh IUIOMIATN © O0BEMBbI (PUTYp C TOMOIIBIO
WHTETpaja; 3HAKOMCTBO ¢ MAaTEMaTHYECKAM MOJISIMPOBaHUEM Ha MTpuMepe TuddepeHITHaTbHBIX
YpaBHEHU;

- YMEHHE ONepHpPOBATh MOHATHAMM: KOMIUIEKCHOE YMCIIO, CONPSDKEHHBIE KOMIUIEKCHbIE
quciaa, MOAYJAb M apryMEHT KOMIUIEKCHOTO 4Hcia, ¢GopMma 3alucd KOMIUIEKCHBIX YHCell
(reomeTpuyeckas, TpUIOHOMETpUYecKas M  anreOpanyeckas); yMeTb  IPOU3BOAUTH
apupMeTHyecKue JEHCTBHS C KOMIUIEKCHBIMM YHCIAaMH; 3HAKOMCTBO C HCIIOJIb30BaHUEM
KOMILIEKCHBIX YHUCEI;

- yYMeHHE CBOOOIHO ONEpUPOBATh IMOHATHUSIMH: CpeqHee apuMETHYeCcKoe, MEIHMaHa,



HauOoJblllee ¥ HAaUMEHbIIEEe 3HAUEHMs, pa3Max, JUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHE JUIs
OIMCAaHMsl YHUCIOBBIX JIaHHBIX; YMEHHUE HCCIIEOBAaTh CTaTUCTUYECKHE AAHHBIC, B TOM YHCIE C
IPUMEHEHHEM TIpadUUecKUX METONOB M 3JIEKTPOHHBIX CPEICTB; TpaHUuecKd HcCcIel0BaTh
COBMECTHbIE HA0JIIOJJCHHs C IIOMOLIbIO TMarpaMM paccerBaHUs U JIMHEHHOH perpeccuy;

- YMEHHE HaXOJUTh BEPOATHOCTU COOBITHIA C MCIOJIH30BAHUEM TpapUUECKHX METOJIOB;
NPUMEHSTH JUIA PeUIeHus 3a7a4d (pOpMyIIbl CIOXKEHUS M YMHOXKEHHUS BepOATHOCTEH, (hopMymy
MOJTHOW BeposITHOCTH, hopmyny bepHysmin, xomOuHaTopHble (akTbl ¥ (OPMYIIBI, OLECHUBATH
BEPOSITHOCTH pealIbHBIX COOBITUH;

- yYMEHHE OIepupoBaTb MOHATUSAMM: CilydaiHas BEJIM4YWMHA, paclpelesieHue
BEPOSATHOCTEH, MaTeMaTUYECKOe OXKUIAHUE, JUCIIEPCUs U CTaHAAPTHOE OTKJIOHEHUE CITydailHOH
BEIMYMHBI, (YHKIMM pacupefeNeHus U IUJIOTHOCTM PaBHOMEPHOrO, II0Ka3aTelbHOTO U
HOPMAaJILHOTO pacIipeielIeHUil; yMEHHE UCII0Ib30BaTh CBOMCTBA U3YUEHHBIX PAacHpeaeIeHIH i
pemeHust 3aaay; 3HAKOMCTBO C IMOHATHSMH: 3aKOH OOJBIIMX YHUCEN, METO/Abl BBIOOPOYHBIX
UCCIICIOBAaHM; yMEHHE MPHUBOAUTH TPUMEPHl TMPOSIBICHUS 3aKOHA OOJBIINX YHCET B
MIPUPOJIHBIX U OOIIECTBEHHBIX SIBIICHUSX;

- yMeHHEe CBOOOJHO OIEPUPOBATH TOHSATHSAMHU: TOYKA, TMpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKUH yroj, JBYTrpaHHBIH Yroi, TpPeXTpaHHBIA Yroi,
IepeceKaroIyecsi, MapajulelbHble W  CKPEIIMBAIOLIMECS HpsMble, MapaledbHOCTh u
NEePIEHAUKYJIIPHOCTh MPSAMBIX U IJIOCKOCTEH, Yrojl MEXIy NMPSAMBIMHU, YTOJl MEXIy NPSMOU U
IUIOCKOCTBIO, YTOJI MEX/1y IUIOCKOCTSIMHU; YMEHHE UCIIO0Ib30BATh IPU PELICHUH 3a/1a4 U3Y4YEeHHbIE
(aKThl U TEOPEMBI IJIAHUMETPUH; YMEHHE OIICHUBATH Pa3MepPhl 0OBEKTOB B OKPY)KAIOIIEM MHPE;
YMEHHE ONEepUPOBATh MOHATUSMH: MHOTOTPAaHHUK, CEYCHHWE MHOTOTPAHHUKA, IPABHIbHBIN
MHOTOTPaHHUK, NIPU3Ma, TUpaMuaa, GUrypa U MOBEPXHOCTh BPALCHHS, WIMHAP, KOHYC, IIap,
cepa, pa3BepTKa IMOBEPXHOCTH, CEYEHHMsS KOHyca M NWIMHAPA, NapajuleNbHBIE OCH HIIH
OCHOBAHHIO, CEUCHME IIapa, IUIOCKOCTb, Kacawoowascs cdepsl, LUIUHIPA, KOHYCa; YMEHHE
CTPOUTh CEYEHHWE MHOIOIpAaHHHMKA, HM300pa)xkaTb MHOTOTPAHHUKHU, (UIYpbl M IOBEPXHOCTHU
BpAILEHHs], UX CEUCHHsI, B TOM YHCIIE C MMOMOIIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHHUE MPUMEHSThH
CBOWCTBA T€OMETPUUYECKHX (PUTYp, CAMOCTOATENLHO (POPMYTUPOBATh ONPEACICHHUS U3ydaeMbIX
¢buryp, BbLABUraTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX F€OMETPUYECKUX (GUryp, 000CHOBBIBATh
WM ONpOBEpraTrh UX; yMEHUE MPOBOJUTH KIACCU(PUKALUIO UTYp MO pa3IUdHbIM MpPU3HAKaM,
BBITIOJIHATH HEOOXOAUMBIE JIOTIOJTHUTEIbHBIE TOCTPOCHHUS;

- yYMEHHE CBOOOJIHO OINEPUPOBATH MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPBHI,
BEJIMYMHA yIjla, PACCTOSIHUE OT TOUKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXy MPSIMbBIMH, PACCTOSHUE
MEX]Jy IUIOCKOCTSIMH, IUIOIAAb c(epbl, MUIOIMaAb MOBEPXHOCTH MHPAMHJIbI, TPU3MBI, KOHYCA,
HUINHApPA, 00BEM Ky0a, MPSIMOYTOJIBHOTO MapajuieNenunesa, NupaMusl, TPU3MbI, INHApPA,
KOHYcCa, [I1apa; yMEHHEe HaX0IUTh OTHOIIEHUE 00BEMOB OJOOHBIX (BUTYD;

- yMeHHue CBOOOJHO ONEpUPOBaTh MOHATUAMU: ABM)KEHHE, NapaljielbHbI MepeHoc,
CUMMETpHSl Ha IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, IIpeoOpa3oBaHue MoAo0us, Mojao0HbIe
Gburypsl; yMeHUE pAaclo3HaBaTh paBHble M MOJO0OHbIE (UTYpbl, B TOM 4YHCII€ B TNPUPOJE,
UCKYCCTBE, apXWUTEKType; yMEHHE HCIOIb30BaTh TIE€OMETPUYECKHE OTHOIICHUS, HaXOAWUTh
reoMeTpUyYecKre BEIMYMHBI (JUIMHA, Yroj, IJIomab, 00beM) IMpU PEIIeHUuH 3ajad U3 JIPYrux
y4eOHBIX TPEAMETOB U U3 PEANbHOM KHU3HH;

- yMeHHue CBOOOJHO ONEepUpOBaTh MOHATHAMM: MPSMOYTOJIbHAS CHUCTEMa KOOPJHMHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpa Ha
YHCII0, PA3JIOKEHHE BEKTOpa Mo 0a3ucy, CKalsipHOE MPOU3BEACHUE, BEKTOPHOE MPOM3BEICHNUE,
yrojl MeXAy BEKTOpPaMH; yYMEHHE HCIOJb30BaTh BEKTOPHBIH M KOOPIWMHATHBIA METOA s
pellleHrs TeOMETPUYECKHX 3aJady W 3a4ad JAPYTUX Yy4eOHBIX MPEeIMETOB; 3HAKOMCTBO C



NOHATUSIMH: MaTpuua 2xXx2 u 3x3, ONpenenuTeslb MATPUIbl, TE€OMETPUYECKUN CMBICHT
ONPEIECTUTENS;

- YMEHUE MOJEIUPOBaTh pPEANbHbIE CUTYallUM HA SA3BIKE MAaTEMaTUKH; COCTaBIATH
BBIPDQKCHUS, YPABHEHUs, HEPABEHCTBA M KX CHCTEMBbI IO YCIOBHUIO 3aJayd, HCCIEI0BATh
MOCTPOSHHBIE MOJICIH C UCIOJIB30BaHUEM arnapaTa aiareOpbl, HHTEPIPETUPOBATH TOTYYEHHBIN
pe3ysbTaT; CTPOUTh MATEMAaTHMYECKUE MOJEIM C IIOMOLIbI0 TIE€OMETPUYECKUX IOHATHH H
BEJIMYMH, DPELIaTh CBSA3aHHbIE C HUMM IMPAKTHUUYECKUE 3aauM; COCTAaBJISATb BEPOSTHOCTHYIO
MOJIETb U UHTEPIIPETUPOBATH [TOTYUEHHBIN pPe3yibTaT; pelaTh NPUKIIaJHbIE 331a4U CPEACTBAMU
MaTEMaTHYeCKOro aHajiu3a, B TOM UHCJIE COLMAIbHO-3KOHOMHYECKOTO M  (PU3HMUEecKOro
XapakTepa;

- yMEHHE BbIOMpATh NOAXOIAIIMA METOH [UIs pelIeHUs 3a/adyd; [OHHMaHue
3HAYUMOCTH MAaT€MaTUKU B WM3YYEHUU NPUPOJTHBIX U OOIIECTBEHHBIX IMPOLIECCOB U SBIICHUM;
YMEHHME paclo3HaBaTh IIPOSBIECHUE 3aKOHOB MAaTE€MaTHUKU B HMCKYCCTBE, YMEHHUE IPUBOAUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUICKONW U MUPOBOM MaTeMaTU4ECKON HAyKH.

OK 01. Bribupars crmocoObl pemieHHus 3aaad  IpoQecCHOHATBHON AESTEeIbHOCTH
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAIM3a U HMHTEpIpETalUU
nHbopManuy, U WHPOPMALMOHHBIE TEXHOJOTWU JUIS BBIOJIHEHHUS 3a1ad Mpo(hecCHOHAIBLHON
JeSITEIbHOCTH.

OK 03. [InanupoBaTh U peanu30BBIBaTH COOCTBEHHOE MpodeccHoHalbHOE U
JUYHOCTHOE Ppa3BHUTHE, MPEANPUHUMATENBCKYIO JEATEIbHOCTh B MpodeccHoHanbHOU cdepe,
MCIOJIb30BaTh 3HAHUA MO (PUHAHCOBOM IPAaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIUIX.

OK 04. O} dexTuBHO B3aUMOICHCTBOBATh U PabOTATh B KOJUIGKTHBE H KOMaH/IC.

OK 05. OcylecTBisiTh ~ yCTHYHO W IHCbMEHHYI0  KOMMYHMKAaIMI0O  Ha
rocygapcTBeHHOM si3bike Poccuiickoit denepariuu ¢ y4eToM OCOOCHHOCTEH COIMAIIBHOTO M
KYJIbTYPHOT'O KOHTEKCTA.

OK 06. [TposiBIATE Ipa’kJaHCKO-NIATPUOTUYECKYIO IO3ULHUI0, JIEMOHCTPUPOBATH
OCO3HAHHOE TIIOBEJEHUE HA OCHOBE TPAAMIMOHHBIX POCCUHCKHUX JyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YYETOM T'apMOHM3ALMM MEKHALMOHAJIBHBIX U MEXPEIUTHO3HBIX
OTHOIIEHUH, IPUMEHSATH CTaHIaPThl aHTUKOPPYILIMOHHOIO TIOBEICHUSI.



5. TemaTnuyecKkuii IJIaH U coJiepKaHue Y4eOHOI TUCHMIIMHBI MaTemMaTuka.

HaumenoBanme pasgenoB | CogepikaHue y4eOHOro MaTepuasa, JadopaTopHblie padoThl U NPAKTHYECKHe 3aHATHS, caMocToATelbHass | O0bem yacoB/ | YpoBeHb
U TeM pa0ota o0yuaromuxcst 3a4. ea. OCBOEHMA
1 2 3 4
Pa3nen 1 IloBTOopeHne Kypca MaTeMAaTHKH OCHOBHOM HIKOJIBI
Tema 1.1 lleas u 3anaun | Coaep:kaHue y4eGHOro MaTepuaJia
MaTeMaTHKH IPU 0cBOeHUH | Llenp 1 3a1a9u MaTeMaTHKH PH OCBOCHHUH CHETIHAaTHLHOCTH. 2 12
CHEeNMAJBHOCTH. basoBbie 3HaHMS 1 YMEHUS [0 MAaTeMaTHKE B MPOQECCHOHALHON ¥ MMOBCEAHEBHON IS TEIBHOCTH. ’
Tema 1.2 Yucaa u Conep:xanue yueOHOro MaTepuaJia
BBIYHCJICHHA. Beipaxenns | J[eficTBus HaJ MOMOKUTEIBHBIMU M OTPULIATEILHBIMH YHCIAMU, C OOBIKHOBEHHBIMH U IECITHYHBIMH APOOSIMH. 2 19
U npeodpa3oBaHust JeiicTBus co cTeneHs MU, GOPMYJIbl COKPAILIEHHOTO YMHOKEHHS ’
Coaepxanne yueOHOr0 MaTepuaJa
Tema 1.3 I'eomeTpust Ha P Y P
MP. Bumel mimockux ¢uryp M ux Iomanb. [IpakTHKO-OpUEHTHPOBAaHHBIE 3aJadyd B Kypce T€OMETpPHUH Ha
ILIOCKOCTH 2 2,3
IJIOCKOCTH
Copaepxanne yueO0HOr0 MaTepHaJIa
Tema 1.4 IIponeHTHBIE P Y P
BRI CHILS [IpocThie MpoIeHTHI, pa3Hble crocoObl BIYHCICHUS. CIOXKHBIC MPOICHTHI 2 1,2
) IIP. IIpocThie H CIIOKHBIE MPOLECHTHL. [IpolleHTHBIC BBIYHCICHUS B TPOQeCCHOHANBHBIX 3a1auax. 2 2,3
Tema 1.5 YpaBHenus n Copaepxanne yueOHOr0 MaTepHaJIa
HepaBeHCTBa IP. Jlunelinbie, KBapaTHBIE, IPOOHO- IMHEHHBIE YPABHEHUS U HEPABEHCTBA 2 2,3
CrniocoObl permieHusi CHUCTeM JIMHEHHbIX ypaBHeHuH. llonsTtusa: marpuna 2*2 u 3*3, ompenenuTens MaTpUIbL.
Tema 1.6 Cucremsl N . 4 1,2
. Merton 'aycca. Cuctembl HeTMHEWHBIX ypaBHeHHH. CHCTeMbl HEpaBEHCTB.
YPaBHEHMI1 M HEPaBEHCTB "
IIP. Perenue ypaBHeHUN 2 2,3
Pazpnen 2 IlpsiMble U IVIOCKOCTH B POCTPAHCTBE.
Tema 2.1 OcHOBHBIE Coaepxanne yueOHOr0 MaTepHaJIa
NMOHATHA B cTepeomerpun. | [Ipeamer crepeomerpun. OCHOBHBIE TIOHATHUS (TOYKA, MpsAMasi, TNIOCKOCTh, IPOCTPAaHCTBO). OCHOBHBIE aKCHOMBI
PacnoJioxkenue NpsiMbIX M | ctepeomeTpun. llepecekaromuecs, napajulelbHble W CpAIIMBAIONIUECS MpPsIMble. YTOJI MEXAY MpsIMBIMH B 2 1,2
IJIOCKOCTEHA. npoctpascTse. IlepneHanKynsspHOCTh NpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
Coaep:xanue yueOHOro MaTepuaJia
[NapannensHble psaMble 1 TuIockocTh. Onpenenenue. [lpusnak. CroicTBa.
Tema 2.2 IlapaiieJbHOCTD N
DSIMBLX. HDAMOi 1 [Tapamnensasie mnockoctu. Onpenenenue. [lpu3nak. CpolicTsa. 4 19
P > P N Tetpasap u ero snementsl. Ilapamnmenenumnen u ero sieMeHTHl. CBOWMCTBa NPOTHUBOMNOJOXKHBIX TpaHeW M ’
TIOCKOCTH, TVIOCKOCTEH . .
JquaroHasneil mapamenenunena. IlocTpoeHrne OCHOBHBIX CEYEHHH.
IIP. Pemienve 3a1a4 2 2,3

Tema 2.3

Coaep:xanue y4eOHOro MaTepuaJa
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[epneHauKyJISIPHOCTH
NpsIMBIX, TPSAMOii 1

[lepnenmukynsapaeie npsmele. [lapamnensHbie TNpsiMble, NEPHEHAUKYSIPHBIE K IUIOCKOCTH. [lpm3Hak
MEPIeHINKYIAPHOCTH  MpsIMOM M IIockocTH.  JlokazatenmscTBO.  llepmeHaukymsip ¥ HaKJIOHHAs.

" N 1,2
TUIOCKOCTH, INIOCKOCTEMH [lepnenaukynspusle mnockocT. [Ipu3Hak nepneHANKyIsIpHOCTH TUIOCKOCTEN. JloKka3aTenbeTBO. ’
PaccrosiHue B ipocTpaHCTBE
Coaeprxanue yuedOHOro MaTepuajia
Tema 2.4 Teopema o Tpex P Y P >
Teopema o Tpex neprneHauKysipax. Joka3aTenbcTBO. YT0N MEKIY NPSMOM U INTIOCKOCTBIO.
nepneHInKyJIsspax 1,2
YTro1 Mexay IIIOCKOCTSIMHU.
Tema 2.5 IlapaieasHsie, | Coaep:kaHue y4eOHOro MaTepuaJa
neprneHAnKYJIsipHbIe, .
IIP. Axcuomsl ctepeoMeTpuu. llepneHANMKYISIpHOCTE HPAMOM M IUIOCKOCTH, MapajIebHOCTh IBYX NPSAMBIX,
CpalMBaOIINeEcs NMPsAMbIE. . 2,3
NEPHIEHIUKYIISIPHBIX IUIOCKOCTH, NEPIEHIUKYIISIPHOCTD IUIOCKOCTEH.
Tema 2.6 Pemenne 3agau. | Coaep:kanue yueOHOro MarepuaJja
IIpsiMbIe M JIOCKOCTH B IIP. PacnionosxeHue OpsiMbIX U IUIOCKOCTEN B IPOCTpaHCTBE. IIepneHIuKyIsIpHOCTh U MAPaUIEIbHOCTh IPSIMBIX U 23
NMPOCTPAHCTBE mockocter. CpaliuBaroniyecs npsMble ’
Pasnea 3 KoopauHaTtsl H BeKTOPBI
Tema 3.1 /lexapToBbI Conep:xanue yueOHOro MaTepuaJia
KOOP/AMHATHI B JlexapToBBl KOOpIMHATHl B mpocTpaHcTBe. [Ipocreiimme 3amaun B KoopauHarax. PaccrosHue MexIy IBYMS 19
npocrpancrse. Paccrossnne | roukamu. KoopauHaThl cepeIMHbI OTPE3Ka. ’
Me:KAy ABYMSA TOYKAMHU. . .
IIP. Pemenne 3amauy. KoopauHaTHasi IUIOCKOCTh. BbIUMCIIEHHWE PACCTOSHUNM W IUIONIAAEH HA IJIOCKOCTH.
KoopauHaThI cepeiuHbI ) 2,3
KomnnyectBenunie PaCUCThI
oTpe3Ka.
Conep:xanue yueOHOro MaTepuaJia
Tema 3.2 BexkTophl B BexTops! B npoctpancTBe. Ci0XKeHHe W BHIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
NPOCTPaHCTBE. YToJ1 yucio. Kommuianapuele BekTophl. CkamspHOe TPOU3BEACHHE BEKTOpPOB. PasznokeHne BekTopa IO TpEM
MesK1y BEKTOpaMHu. HEKOMIUTaHapHBIM BeKkTOopaM. KoopauHaThl BEKTOpa, CKalsipHOE NMPOU3BEACHUE BEKTOPOB B KOOPIMHATAX, YTOJ 1,2
CxansipHoe mpon3BefeHHe | MEXJy BEKTOpaMH, Yroj MEXIy NPSAMOM M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSAMHU. YpPaBHEHHE IJIOCKOCTH.
BEKTOPOB ['eomeTpuyeckuii cMbICH onpeeneHust 2*2
ITP. Pemenue 3amau 2,3
Pa3gen 4 OcHoBbl TpuronoMeTpun. TpuroHomerpuyeckue QPyHKIUM
Tema 4.1 Conep:xanue yueOHOro MaTepuaJia
Tpuronomerpuyeckue
(byHICIHH IPOH3BOIEHOLO Pagnanenas mepa yria. IloBopoT Touku BOKpyr Hayana koopauHat. OnpezieieHue CHHyca, KOCHHYyca, TaHTeHca U
y KOTaHTeHca. JHaKU CHHYyCa, KOCHHYCa, TAHI€HCAa M KOTAaHTEHCA 10 YETBEPTSIM. 3aBHCHMOCTh MEXKAY CHHYCOM, 1,2
yria, unciaa. Paguannas
KOCHHYCOM OJHOTO M TOT'O € yria.
rpaaycHasi Mepa yrJa
Tema 4.2 OcHOBHBIE Copepxanne yueOHOr0 MaTepHaJia
TPUTOHOMETpHYeCKue
Tpuronomerpudeckue TtoxiaectBa. CHHYC, KOCHHYC, TaHTC€HC M KOTaHIeHC yrioB O W —0. DopMyibl
ToxIeCTBA. DOPMY.IbI 12
npUBeTCHHS IIPUBEIECHUS

Tema 4.3 Cunyc, KOCHHYC,

Coaep:xanue y4eOHOro MaTepuaJia
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TaAHTe€HC CYMMBI U
PAa3HOCTH ABYX YIJIOB.

CymMMma ¥ pa3HOCTh CHHYCOB, KOCHHYCOB. CHHYC W KOCHHYC IBOMHOTO yriia. GopMyisl MOJOBHHHOTO YTJa.
[IpeobpazoBanue CyMMBI TPUTOHOMETPUYECKHUX (DUKLINI B MPOU3BEACHNE U MMPOU3BEEHUS B cyMMy. Bripakenune

CuHyc 1 KOCHHYC TPUTOHOMETPUYECKUX (GYHKIUH dYepe3 TaHreHC MOJOBHHHOrO aprymenTta. [IpeoOpasoBaHue mpocTemmx 12
ABOIHOTO yriaa. @opmMyabl | TPUTOHOMETPUYECKHX BhIpaXKEHUHN
0JJOBHHHOTO YIJIa IIP. Pemienve 3amau 2,3
Tema 4.4 dynknuu, ux Copaeprxanue yuedOHOro MaTepuajia
cBoiicTBa. Crioco0bI Ob6nacte ompeneneHNsi 1 MHOKECTBO 3Ha4deHWH ¢yHKuuil. UETHOCTH, HEYETHOCTD, MEPHUOAUYHOCTD (DYHKIIHH. 12
3aaanusi QyHKUHUI CniocoObl 3afaHust QyHKIHHA '
Tema 4.5 Copaeprxanne yuedOHOro MaTepuajia
Tpuronomerpuyeckue OO6nacte onpenescHUs U MHOXKECTBO TPUTOHOMETpHUYECKHX (pyHKIMHA. UeTHOCTh, HEUETHOCTh, MEPUOJUYHOCTD
(YyHKIMH, HX CBOMCTBA M | TPUTOHOMETpHUYECKUX QyHKIMI. CBolicTBa M rpaduku GyHKIMIA Y=COS X, Y=Sin X , y=tg X, y=ctg X. 1,2
rpaguku.
Tema 4.6 IIpeoopazoBanue | Conep:xxaHue yueOHOro MaTepuasia
TpI/IFOIII())i'Iq::;;zeCKI/IX IIP. Cxxatue u pacTshkeHne rpad)uKoB TPATOHOMETPHECKHX byHKIUH. 23
by, [IpeoOpazoBanue rpaUKOB TPUTOHOMETPUIECKUX (PYHKITHI.
Tema 4.7 Onucanue Coaep:xanue y4eOHOro MaTepuajia
NPOM3BOJACTBEHHBIX
NMPOLECCOB ¢ MOMOIIbIO IIP. Vicrions3oBaHUe CBOWCTB TPUTOHOMETPUIECKUX QYHKIUH B IPOPECCHOHATBHBIX 3aauax 2,3
rpa¢ukoB GpyHKIUIA
Tema 4.8 O6paTHbIe Coaep:xanue y4e0HOro MaTepHaJa
Tpnroz)(;l\:{(:;f:;ecxne O6patHble TpUroHomMerpudeckue QyHkuu. Mx cBoiicta u rpaduki. 1,2
Copaepxanne yueOHOr0 MaTepHaJIa
VpaBHeHue COSX=a. YpaBHeHue Sin X=a. YpaBHeHue tg X=a, Ctg X=a. PemieHne TpUroHOMETPHIECKHX YPaBHEHUI
Tema 4.9 OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE YpPaBHEHHUS, CBOJALIMECS K KBaJpaTHBIM, pelIaeMble 19
Tpuronomerpuyeckue pa3IoXKeHHEeM Ha MHOXXHUTENH, OJTHOPOJIHBIE. ’
ypaBHeHus U HepaBeHcTBa | [Ipocreiimne TpuroHoMeTpHUeCKie HEPAaBEHCTBA
IP. IIpeoOpa3oBaHHWEe TPUTOHOMETPUYECKHX BEIpAKCHHUW. PelieHne TpPUTOHOMETPUYECKNX YpaBHEHUH U 23
HEPABEHCTB, B TOM YHCJIC C UCIIOJIH30BAHUEM CBOMCTB (DYHKITHIA. '
Tema 4.10 CucreMsbl Coaep:xanue yueOHOro MaTepuaJa
TPUTOHOMETPHYECKHX .
ypaBHeHii CucTemMBbl TPUTOHOMETPHUECKUX YPaBHEHUH 1,2
IIP. Pemmenne 3a/1a4 110 MPOUICHHBIM TEMaM 2,3
Paznen S KomiuiekcHbIe uncaa
Coaep:xanue y4eOHOro MaTepuaJia
Tema 5.1KomiiekcHbIe [onstne xommuekcHoro yncna. ConpsyKeHHbIE KOMIUIEKCHBIE YMCIIA, MOAYJIb U apTyMEHT KOMIUIEKCHOIO 4HCa.
yucaa @dopma 3amKMCH  KOMIUIEKCHOTO  4Wcia  (TeOMeTpHYecKas, TPHUTOHOMETpHYecKas,  ainreOpamdeckas). 1,2

ApudmeTryeckue ISHCTBHS C KOMIUIEKCHBIMY YHCIAMHU
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| ITP. BrinonHeHue pacy€ToB ¢ MOMOITh KOMIUIEKCHBIX uncell. [IpuMepbl CTIOIb30BaHUSI KOMIUIEKCHBIX YHCEl 2 2,3
Pasnen 6 [IpousBoaHasi 1 nepBoodpasHas GyHKIMHU
Coaep:xanue y4eOHOro MaTepHaJa
Tema 6.1 ITousTHe OnpenerieHue  YKUCIOBOM  IMOCJCAOBATEIILHOCTHM M CIOCOOBI  e¢  3amanus.  CBOWCTBA  YHCIIOBBIX
NPOU3BOAHOI. POPMYJIBI U | MOCIEAOBATSIIEHOCTEH. Onpenenenue npenena MOCIIeJ0BAaTEILHOCTH. Brruucnenue npeaenoB
NnpaBuIa nocnenoBatenbHocTed. [penen pynkunn Ha OeckoHeuHocTu. [Ipenen pyHkInu B TOUKeE. 2 1,2
auddepeHuupoBaHust [pupamenus aprymenra. [Ipupamenne pyHkunu. 3anaun, IpUBOISIINE K TOHATHIO TPOU3BOHON. Onpenenenne
MPOU3BOJHON. ANTOPUTM OTHICKAHHS IPOU3BOAHOM.
Tema 6.2 IIpousBoanbie Copaeprxanue yuedOHOro MaTepuajia
CYMMBI, Pa3HOCTH Dopmyinsl auddeperimpoBans. [Ipasuna muddepeHnmpoBanms. 4 1.2
npousseaenusi, yacTuoro | IP. pemenne npuMepoB 1o TeMe 2 2,3
Tema 6.3 IlpousBoanbie | Conep:kaHue y4e0HOro MaTepHaJa
TPUTOHOMETPHYECKHX Omnpenenenue cnoxHoi ¢yHkuun. llpowsBomnass TpuroHomerpudeckux ¢yHkuuil. I[IpowsBogHas CII0KHON 4 12
¢yukuuii. [lponzBoanas | pyskuu '
CJI0KHOM (PyHKIIUM IIP. pereHne MpuUMEpoOB 10 TeMe 2 2,3
Tema 6.4 Ilonusitue o Conep:xanue yueOHOro MaTepuaJia
HenpepbIBHOCTH (pyHKIMH. | [Tonstue HempepwiBHOW QyHKIMH. CBoiicTBa HempepblBHOH ¢GyHKIUH. CBS3b MEXIY HENPEPHIBHOCTHIO H 2
MeTo[ HHTEPBAJIOB. b bepeHInpyeMoCcThI0 QYHKIMH B TOYKE. AIITOPUTM pellieHHe HEPABEHCTB METOJOM HHTEPBAJIOB.
Tema 6.5 I'eomeTpryeckmii Conepkane y‘ieﬁHOFO Marepuata > =
i UIMTCCKHI CMBICT l'eomeTpuyeckuii cMmbICT NPOH3BOLHOMH (GyHKUIUHU- YTI0BOH K03()(GUIMEHT KacaTelbHOU erpa(bmcy GhyHKINYU B
R — TOUKe. YpaBHEHHUE KacaTelIbHON K rpaguKy (PyHKIHUU. AITOPUTM COCTaBJICHUS KacaTelbHON K rpaguKy (GyHKIUU 4 1,2
y=f(x)
Tema 6.6 Pusnueckuit Copaepxanne yueOHOr0 MaTepHaJIa
CMBICJI MPOU3BOHOI B
npogecCHOHANBHBIX ITP. ®usnveckuii (MEXaHUIECKHIA) CMBICI TPOM3BOIHOM - MTHOBEHHAsl CKOPOCTh B MOMEHT BpeMenu t:v=S'/ (t) 2 2,3
3asavyax
Coaepxanne yueOHOr0 MaTepHaJIa
Tema 6.7 MOHOTORHOCTE Bospacranue u YGBIB?HI/IG (YHKIIMU, COOTBETCTBUE BO3pACTaHUS M ¥6I)IBaHI/I$[ (by}vmupm 3HaKy MPOU3BOJIHOM.
(bymKcumii, Toukn [oHsiTHE MPOM3BOIHON BBICIIETO MOPSAKA, COOTBETCTBHE 3HAKA BTOPOU MPOU3BOTHON BBITYKJIOCTH (BOTHYTOCTH)
IKCTpEMyMA (yHKIMM Ha OTpe3Ke. 3ajayd Ha MakCUMyM M MHUHUMYM. IloHATHE akcHOMBI, cn00(361>1 UX OMpeeseHHs 4 1,2
AJNTOpPUTM HCCIIeIOBaHHUs (YHKIMH ¥ MOCTPOCHUS ee rpaduka ¢ MOMOIILI0 MPOU3BOIHON. JIpoOHO- JMHEeHas
GyHKIMS
Tema 6.8 UccaaenoBanue | Conep:xxaHue yueOHOro MaTepuasa
(pyHkuumii 1 mocrpoenune HccnenoBanre QyHKIMA HA MOHOTOHHOCTB M TOCTPOCHHUE rPauKOB 2 1,2
rpaduxon IIP. permenue 3aa4 1Mo TeMe 2 2,3
Tema 6.9 Hanboanmee i Coaep:xanue yueOHOro MaTepuasa v v
HANMeHbLIee 3HACHe Haxoxenne HauboIbIero 1 HaMMEHbIIET0 3HaYeHUH (YHKINH, MOCTpoeHHe rpadyKOB ¢ UCIIOL30BAHUEM 2 12
bynKumii anmnapara MaTeMaTH4YecKOro aHaJIu3a
I1P. Haumenbuiee 1 Hanbombluee 3HadeHue Gpynkimuu. HaxoxxaeHne onTUManbHOIO Pe3yJIbTaTa C MOMOIIBIO 4 2,3
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| MIPOW3BOAHON B MTPAKTUUECKUX 3a7adax

Pa3nen 7. MHOTOrpaHHUKH M TeJIa BpallleHHsI

Tema 7.1 Bepuiunsl,

Coaep:kanue y4eOHOro MaTepHaJa

IlonsaTue MHOI'OrpaHHHKa. Ero sneMeHTHI: BCPIINHEI, pe6pa, T'paHu. I[I/IaFOHaJ'IB. CeueHue. BI)IHYKJ'ILIG u

pedpa, rpanu 19
MHOI'OTPaHHUKA HEBBIMYKJIbIE MHOTOTPaHHHUKH ’
Tema 7.2 IIpusma, eé Copaeprxanue yuedOHOro MaTepuajia
cocrapisiromme. Ilpsimas u . ..
[Ipu3ma (HakIOHHAA, IpsiMas, IpaBUIbHASA) U €€ 3neMeHThl. Beicota npusmsl. [IpaBuibHas npusma, e€ cedueHue. 1,2
NpaBWJIbHAs NPU3MBIL.
Tema 7.3 Copaepxanne yueOHOr0 MaTepHaJia
Mapanaeaenunen, Kyo.
ceyeHHe Ky0a, [Mapannenenunexa. CBolicTBa MPAMOYTOJILHOTO Mapajulenenunea, kyo. Ceuenne KyOa, mapauienenumnena 1,2
napaJjuieienumnena
Tema 7.4 Ilupamuna, eé Coaep:xanue y4eOHOro MaTepuaJia
COCTABJISIIONINE, CeYeHHe.
IIpaBuibHas nupaMuaa. [Mupamuna u eé€ snementsl. Ceuenue nupamusl. [lpaBunbHas nupaMuga. Y ceu€HHas nmupamuia 1,2
Yceuénnas nupamujaa.
Tema 7.5 BokoBasi u Coaep:xanue y4eOHOro MaTepuajia
N0JIHAsI IOBEPXHOCTh . .
[Tnommane 60KOBOM 1 TIOTHOH OBEPXHOCTH IPHU3MBI, THPAMHU/IBL. 1,2
NPHU3Mbl, THPAMHUIBI
Tema 7.6 CummeTpusa B Copaepxanne yueOHOr0 MaTepHaJIa
KyOe, mapaJuie/enumnese, CumMeTpus OTHOCUTENIBHO TOUKH, MPSIMOH, Tu1ockocTh. CUMMETpus B KyOe, mapajuienenunene, npusme, 19
npusMe, NMpaMue. nUpamue. ’
Tema 7.7 Ilpumepsl Conep:xanue yueOHOro MaTepuaJa
CHMMETPHH B IIP. CummMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY 2,3
CIelHATBHOCTH
Tema7.8 IIpaBuiibHbBIE Coaepxanne yueOHOr0 MaTepuaaa
MHOTOTPAHHUKH, X .
CBOICTBA IIP. ITonsiTHe npaBUILHOTO MHOTOrpaHHUKa. CBONHCTBA NPAaBMIIBHBIX MHOT'OI'PAaHHUKOB 2,3
Tema 7.9 lnnunap, ero Coaepxanne yueOHOr0 MaTepHaJIa
COCTaBJISIIOIIHE L{unuaap u ero snementsl. CeveHne mwMHapa (apauielibHO OCHOBAaHHIO U oc). Pa3BepTka mmimHapa 1,2
Tema 7.10 Konyc, ero Coaep:xanue yueOHOro MaTepuaJa
COCTABJISTIONIHe Konyc u ero anementsl. CeueHne KoHyca (MapauieIbHO OCHOBAHHIO M MPOXOAIIEe Yepe3 BEPIINHY), KOHUYECKHE 1,2
ceueHus. Pa3BepTka KoHyca
IIP. pabota 1o Teme 2,3
Tema 7.11 YceuéHHBIIH Coaep:xanue yueOHOro MaTepuasa
KoHyc. Ceuenne .
[Ipencrasnenne 06 yceu€arnoM koHyce. Ero obpasytomas u Beicota. CeueHrne yceueHHOTO KOHyca 1,2
yCe4eHHOr0 KOHyca
Tema 7.12 llap, cdepa, ux | Conep:kanue y4eOHOro MaTepuaa
1,2

ceueHus

Ilap, chepa. Bzanmuoe pacrionoxenue chepsl U wiockoctu. Cedenue mapa, chepsl.
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Tema 7.13 IlonsiTHe 00
00B€éMe Te1a. OTHOIIEHHE

Coaep:kanue y4eOHOro MaTepuaJa

[onstre 06 00bpéMe Tema. O0BEM KyOa 1 MPsIMOYTOIFHOTO Mapajuienenunena. O0beM IPU3MBI U IWIHHIPA.

00bEMOB MOJO0HBIX Tel. | OTHomeHne 00bEMOB MOIOOHBIX Tell. ['eoMeTpryeckuid CMBICT ONpEeAEIUTENs 3-TO MOPSAKA. 12
Tema 7.14 O0beMbI 1 Copaepxanne yueOHOr0 MaTepHaJia
IIOLIAAH TTOBEPXHOCTEH .
Teu O6bembl mupaMuabl 1 Konyca. O0beM mapa. [Inomans moBepxHOCTEH Tel. 1,2
Tema 7.15 KomOonnanun Copaepxanne yueOHOr0 MaTepHaJia
MHOTOTPAIMHUIOB 1 e IIP. KoMOWHAIINY reOMETPHYECKUX TE 2,3
BpalleHMsI
IIP. Pemenye npakTHKO- OPUEHTUPOBAHHBIX 3a/1a4 110 IPOWJECHHBIM TEMaM 2,3
Pasnes 8 IlepBooOpa3nasi pyHKIMH, ee IPUMEHEHNe
Tema 8.1 TlepooBpasnas Coaep:xanue y4eOHOro MaTepuajia _
— T 3agayda 0 BOCCTAHOBJICHUH 3aKOHA JIBHXKEHUSI 110 U3BECTHOI CKOPOCTH. HSHSITI/IG HHTETPUPOBAHUS.
HAXOKICHHUSI O3HaKOMJIeHI/ICv C MOHATHEM HHTeTpana U nepBooOpazHoi 1is (b}leKuHH y—f()v(). Pemenue 3anau Ha CBSI3b 12
ePBOOGPASHBIX. MepBOOOpa3HON U ee MPOU3BOJHOM, BEIYUCIICHHE TIEPBOOOPA3HOM IS TaHHOH (i)yHKuI/H/I. Tabnuua hopmyn as
HaXOKACHUs nepBoodpasHeIX. M3yueHne npasusia BEIYMCIEHHS IEPBOOOpa3HOM.
Tema 8.2 Ilnomanb Coaep:xanue y4eOHOro MaTepuaJia
KPHMBOJIMHEHHOMH 3anaun, MPUBOSAIIKE K TOHATHIO ONPEIEICHHOTO HHTETpasia — O BBIYMCICHUH IO KPUBOJIMHEHHOM
Tpaneuuu. ®opmy.ia Tparnenyu, o nepeMenieHun Touku. [loHsaTHe onpeneneHHOTo HHTerpaia. [ 'eoMeTpruuecKuii U pU3NnIeCKuidl CMBICIT 1,2
HploTona- JleliOHnua onpeaeneHHoro uarerpaita. Popmyna Herorona- JlelOHmma.
Tema 8.3 Heonpenenénnnbrii | Coaep:kaHue y4eOHOro MaTepuaJia
HHTErpaji [TonsiTue HeolpeIeNEHHOro HHTErpaa 12
Tema 8.4 Ilousitue 00 Coaep:xanue yueOHOro MaTepuaJa
onpeJe1eHHOM MHTerpaJe
KaK IJIOLIAH I'eoMeTpryeckuii CMBICIT OITPEIeIEHHOTO HHTErpaia 1,2
KPHUBOJMHEHHON Tpaneuuu
IIP. Perienue 3a7a4 Ha MPUMEHEHUE MHTETPAIA JJIsl BBIYUCIICHUS (PU3NUECKUX BEJIIMYMH U TUIOIIAJCH 2,3
IP. Pemenne 3ana4d o Pazneny 4 Ilpon3soaHas u nepBooOpasHas HyHKIUH 2,3
Paznen 9. Crenenu u kopHu. CteneHHasi QyHKUUS
Tema 9.1 CTenennas Conep:xanue yueOHOro MaTepuaJia __
byukuus, e¢ cpoiicTpa. [TonsTe KOpHA n- OM CTENEHU U3 AEUCTBUTENBHOTO uncia. OyHKuu ¥ = V& X cpoiiersa 1 rpaduKH. 1,2
CBoiicTBa KOpHA N- O CTEIICHHU.
Tema 9.2 proﬁpmosanne Conep:xanue ydeOHOro MaTepuasia
BBIPa’KeHMI ¢ KOPHAMH
N- oii CTeNmeHn [IpeoOpazoBaHue HPPAITMOHATIHHBIX BBIPAXKECHHHA 1,2
Tema 9.3 CpoiicTBa Copaepxanne yueOHOr0 MaTepHaJia
CTENMeHH ¢ [ToHsTHE CTETIEHH ¢ pallMOHAILHBIM MToKa3areneM. CreneHHble (YHKLUH, UX CBOHCTBA M rpaduKu 1,2
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PAalUOHAIBbHBIMUA U

JAeHCTBUTEIbHBIMHI IIP. Perienue ypaBHCHHMIA 2 2,3
NOoKa3aTeJasiMH
Tema 9.4 Pemmenue Conep:xanue yueOHOro MaTepuaJia
HPPaLMOHAIBbHBIX PaBHOCHWJIBHOCTB MppalMOHATIbHBIX YPAaBHEHUH 1 HEPABEHCTB METO bl MX pelleHHS. 4 1,2
ypaBHeHuii U HepaBeHCTB | IIP. pereHne uppanMoOHAIBHEIX YPaBHEHMI U HEPABEHCTB. 2 2,3
Paznen 10. Iloka3arejbHast GyHKIUS
Conep:xanue y4eOHOro MaTepuaJia
CreneHb ¢ MPOU3BOJIBHBIM ACHCTBUTENbHBIM NOKa3zaTeneM. OnpeneneHue nokasarebHol (YHKIUHN U €€ CBOHCTBA
u rpaduk. 3HaKOMCTBO C IIPUMEHEHUEM I10Ka3aTenbHON GyHKIUY. Perenne nokazaTeabHbIX yPaBHEHUH ¢ 4 19
Tema 10.1 [okazaTeabHasi | IpUMEHEHHEM MOKa3aTeNbHON QyHKUMKU. Pelienue mokasaTrenbHBIX YpaBHEHUH METOJOM YPaBHUBAHUS ’
(pyHkuns, ee cpoiicTaa. MoKasarenel, MeTOOM BBEJCHHsI HOBOW NepeMEHHOH, QYHKIIMOHATIBHO- TPaQUYECKHM METOJIOM.
IIP. PelieHne noka3aTelbHbIX YPaBHEHUI U HEPABEHCTB. PeleHue noka3zaTenbHbIX YPaBHEHUN METOIOM
YpaBHHBaHUS TIOKa3aTellel, METOIOM BBEICHHUSI HOBOH IepeMeHHOH, (DYHKITMOHAIBHO- TPaUIeCKUM METOIOM. 4 2,3
Penienue nmokaszarebHBIX HEPABEHCTB.
Pa3nea 11. Jlorapudmel. Jlorapupmuyeckas GpyHkuus
Tema 11. 1 Jlorapugm Coneprxanne yuedOHOro MaTepuajia
yucaa. CpoiicTBa N N
Jlorapudm uncna. JlecaTHUHBINH 1 HATYPAIBHBIN JIOTapU(pM, YHUCIIO € 4 1,2
Jorapupmon
Tema 11.2 CBoiicTBa Conep:xanue yueOHOro MaTepuaJia
Jorapudmosn. Onepamus | CpoiicTa morapudmon. Oneparwst morapuMUPOBaHUSL 2 1,2
JorapupmMupoBaHus IIP. Pelienye npumMepoB 2 2,3
Tema 11.3 Coaepxanne yueOHOr0 MaTepHaJIa
4131(:1?3:,(1;?;:;‘21& Jlorapudmuueckas GpyHknus, e€ cBoOCTBA. 4 1,2
Coaepxanne yueOHOr0 MaTepHaJIa
Tema 11.4 Pemrenne [onsTust norapudmudeckoro ypasHenus. Onepanus NoTeHIMPOBaHUA. TPy OCHOBHBIX METOJIa PEILICHHS
JorapupmMuiecKux JOrapuPMHUIECKUX YpaBHEHUH: QPyHKIIMOHATBHO-TpadUIecKuii, METO/I IOTEHIIMPOBAHNUSI, METO/] BBEICHHUS HOBOH 4 1,2
ypaBHeHHUIi, HepaBeHCTB. | nepeMeHHoH. Jlorapudmudecknue HepaBeHCTBA
IIP. Pemenne npumMepoB 2 2,3
Tema 11.5 Cucrembl Conep:xanue yueOHOro MaTepuaJia 2 1,2
Jorapu(pMuYecKuX . .
N — AJTOpUTM pELICHHUs CUCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTD JI0rapu()MUUECKUX YPaBHEHU U HEPABEHCTB.
Tema 11.6 Jlorapupmel B | Conepxanne yue0HOr0 MaTepHaJia
NPHUPOJIE M TEXHUKE ITP. ITpumenenwue sorapudma. Jlorapudmudeckas cmpaiis B nprpojie. E€ Mmaremarndeckue cBoiicTBa 4 1,2
Paznmen 12. MHokecTBa. J1eMeHThI TeOPpUM U rpagos
Coaep:xanue y4eOHOro MaTepuaJa
Tema 12.1 MHokecTBa [Tonsitne MHOXkecTBa. [lonMHO)ecTBO. Onepanui ¢ MHOKECTBAMHU 2 1,2
IIP. pemieHre NPUKJIAIHBIX 33184 2 2,3
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Tema 12.2 I'padnl

Coaep:kanue y4eOHOro MaTepuaJa

[onsitue rpada. Cesa3HbIi rpad, aepeBo, UKI rpad) Ha MIOCKOCTH 4 1,2
IIP. penienne 3a1a4. MHOKecTBa, rpadbl M HX IPUMCHEHUE 2 2,3
Paznen 13. DieMeHTbl KOMOMHATOPHKH, CTATHCTHKH M TEOPUH BEPOSITHOCTEH.
Tema 13.1 OcHOBHBIE Conep:xanue y4eOHOro MaTepuaJia
NOHSATUSI KOMOUHATOPUKH | IlepecTaHOBKH, pasMeIEHHUs, COUETAHUS 2 2,3
Tema 13.2 CobbiTHE, Coaep:kanue y4eOHOro MaTepuaJa
BEPOSAATHOCTH COOBITHSI. N
ClIOMEHEE B yMHOMKCHHE CoBMecTHbIE U HECOBMECTHBIE COOBITH. TeopeMbl O BEpOATHOCTH CYMMBI COOBITHH. ij‘IOBHZiH BEPOSITHOCTb. 4 12
N 3aBHCUMBIE U HE3aBUCHUMBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTH MPOU3BEACHUS COOBITUI
BeposiTHOCTeill
Tema 13.3 BepositHocth B | Costep:kanue yueGHOro MmatepuaJa
npogdeccuoHATBHBIX IIP. OtHOCHTENBHAS YaCTOTa COOBITHSI, CBOUCTBO €€ yCTOHUNBOCTU. CTaTHCTHUECKOE OIPEeTICHNE BEPOSITHOCTH. 4 12
3agadax OrieHKa BEPOSTHOCTH COOBITHS '
Tema 13.4 luckpernas Copepxanne yueOHOr0 MaTepHaJIa
cJIy4aiiHasi BeJJM4YNHA, Buapl cnyvaitHeix BenuuuH. OnpenencHue AHCKPETHOM CIy4ailHOW BeJWYMHBL. 3aKOH pacHpenciacHUus 2 12
3aKO0H ee pacnpeleeHusl. | NMCKPETHOM Cly4yalHOW BeIMYHUHbL. E€ YMCIOBbIE XapaKTEPUCTUKH. '
Conep:xanue yueOHOro MaTepuaJia
Tema 13.5 3apaun Bapuarnmonnsiii psin. [lomuron wactot u ructorpamMma. CTaTUCTUYECKHE XaPaKTEPUCTHKH PsAIa HAOIIOIaeMBIX 4 19
MaTeMaTH4ecKoil JAHHBIX ’
CTATHCTHKH IP. [TepBuuHast 00pabOTKa CTaTHCTHUECKUX JaHHBIX. [ paduueckoe ux npencrapienne. Haxoxaenue cpeqHux 2 23
XapaKTepUCTHK, HA0II0AaeMbIX JaHHbIX. PaboTta ¢ Tabnauuamu, rpadukaMu, TuarpaMMamH. '
Pa3znen 14. YpaBHeHuUsi M HEPABEHCTBA
Coaepxanne yueOHOr0 MaTepHaJIa
Tema 14.1PaBHOCHIBHOCTE | PaBHOCWJIBHOCTh YpaBHEHHH M HepaBeHCTB. OnpeneneHns. OCHOBHBIE TEOPEMbI PABHOCHIIBHBIX TIEPEX0aX B
YPAaBHEHHUI1 M HEPABEHCTB. | ypaBHEHUX M HepaBeHcTBaxX. OOIIMe METO/IbI pElICHUs ypaBHEHUH: Tepexo] OT paBeHCTBa QYHKIINI K 4 19
OO0mue MeTOABI PELIeHUs] | PABEHCTBY apIyMEHTOB JJIsi MOHOTOHHBIX (DYHKLMH, METOA Pa3IOkKEHUsI Ha MHOXKUTENN, METO BBEJICHUSI HOBOH ’
NepPEeMEHHOM, PYHKIMOHAJIBHO- rpadHuecKuil METOx
Conep:xanue yueOHOro MaTepuaJia
Tema 14.2 I'paduuecknii | OOuIMe METOABI pellICHHUS HEPABEHCTB: MEPEX0 OT CPABHEHHUS 3HAUCHHUH (DYHKIUI K CPaBHEHHIO 3HAYCHUH
MeTOo/l peleHust apryMEHTOB 11 MOHOTOHHBIX (DYHKIHH, METOA MHTEPBAJIOB, (YHKIHMOHAIBHO- IPpaHuECKUl METOA. 2 1,2
ypaBHeHUii, HepaBeHcTB | ['paduueckuii MeTon penieHns ypaBHEHUI 1 HEPABEHCTB.
ITP. Pemenue npuMepos 2 2,3
Tema 143 Ypasenus n Coaep:xanue yueOHOro MaTepuasa §
HEPABCHCTEA ¢ MOLYJIEM Omnpenenenue Monyisi. PackpbiTue Momyist mo onpeaenenuto, [Ipocreiimme YPABHEHHA U HEPABEHCTBA © 4 1.2
MoayseM. IIpumMeHeHre paBHOCHIIBHBIX [IEPEX0I0B B ONpEIeNeHHBIX THIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM
Tema 14.4 YpaBHeHus1 u Coaep:xanue yueOHOro MaTepuasa
HepaBeHCTBA C 3HakoMcTBO ¢ mapamerpom. [Ipocreiiire ypaBHeHHS M HEPABEHCTBA C APaMETPOM 4 1,2
napamMeTpamu IIP. Pelienue npumMepoB 2 2,3
IIP. PemeHne ypaBHEHMH U HEPABEHCTB 10 3aKPEMIICHUIO TEM 2 2,3
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K3aMeH 4

KOHCYJIbTAIIUH K K3aMeHY 6

CaMOCTOSITeJIbHAsI patoTa Mo MOAr0TOBKE K IK3aMeHY 8
292/8.11

Bcero

Paboueii mporpamMMol MPeIyCMOTPEHO BBHIMONHEHHE OTACIBHBIX BHIOB pabOT, CBSI3aHHBIX C Oyayliedl mpogecCHOHAIBHON IEATeIbHOCThIO, B (hOpME MPaKTUYECKOM
IIOJArOTOBKHU B 00bEMe 92 yacoB.
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6. MaTepuajibHO-TeXHHYECKOE U YUeOHO-MeToInYecKoe odecreyeHne

6.1. TpeGoBaHusI K MHHHUMAJLHOMY MAaTepHATbHO-TEXHHYECKOMY H Y4eOHO-
MeTOAMYeCKOMY o00ecle4eH!I0 YCJIOBUIH pean3aluy NPorpaMMbl JMCHUIIMHBI

OcBoenne mporpamMmbl y4eOHON AMCHUIUIMHBI «MaremaTuka» MpearnosiaraeT Haaudue
y4eOHOro KabMHeTa, B KOTOPOM MMEETCsI BO3MOYKHOCTh 00eCeunTh 00yJaromuMcs: cBOOOIHBIN
JocTyn B VIHTepHET BO BpeMsl yueOHOT0 3aHATUS U NIEPUOJ BHEYUEOHOU JeATelbHOCTH.

Ilomemienne  xabuHeTa  JOJDKHO  YJIOBJIETBOPATH  TpeOoBaHusM  CaHuTapHO-
AMUJIEMHO-JIOTHYecKUX MpaBuia u HopMmatuBoB (CaulluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUIOBBIM  00OpYyJOBaHMEM, YKa3aHHbIM B HACTOALIMX TpeOOBaHMAX, B TOM 4YHCIE
CHeLMaIU3UPOBAHHON yueOHOM MeOenbio M cpeAcTBaMH OOydeHHs, JOCTaTOYHBIMU JJIs
BBHITIONTHEHUS TPeOOBaHMH K YPOBHIO MOATOTOBKH 00YYArOIIMXCS .,

B KaOuHeTe JOJDKHO OBITh MYJIbTHUMEIUIHOE 00O0pYyZOBaHUE, IOCPEACTBOM
KOTOPOI'O YYaCTHUKM 00pa3oBaTeIbHOrO IIpoliecca MOTYT IPOCMAaTpuBaTh BU3YalIbHYIO
MH(POPMALIMIO IO MaTEMaTHKE, CO3/1aBaTh MPE3EHTALMH, BUJIeOMaTepHalibl, HHbIE JOKYMEHTBI.

B CcOCTaB Yy4eOHO-METOJAMYECKOTO M MAaTepUaIbHO-TEXHUUYECKOTO 00ecnedeHus
poTrpaMMbl Y4eOHOH TUCIUILIHMHBI «MaTemMaThKa:» BXOJIAT:

. MHOTO(YHKIIHOHATHHBIA KOMIUICKC IPEIO/1aBaTels;

. HarjsHble 10cOOMs (KOMIUIEKThl Y4e€OHBIX TaOJMI, IJIaKaTOB, IOPTPETOB
BBIJIAIOIINXCS YICHBIX-MAaTEMaTHKOB | JIp.);

. WH(OPMAIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

. 9KPaHHO-3BYKOBBIC IIOCOOUS;

. KOMIUIEKT TEXHHYECKOW OKYMEHTallMd, B TOM YHCJE TaclopTa Ha CPEACTBa
00y4eHHs, THCTPYKIUH 110 UX UCIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

. OMOIMOTEYHBINA (POH/I.

B OubnuoreyHslii (OHA BXOAAT YUEOHHKH, Y4EOHO-METOJUYECKHE KOMILJIEKTHI

(YMK), obecneunBaroniyie 0OcBoeHHe y4eOHON AMCHUIUINHBI «MaTeMaTuka», peKOMEH0BaHHbIE
WIN JIONYILEHHBbIE /Ul MCII0JIb30BaHUs B MPO(EeCCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3aLUsX,
peanu3ylomux 00pa30BaTeNIbHYI0 IPOrpaMMy CpeaHero oOiiero oOpa3oBaHHs B Mpejerax
ocBoenust [IIICC3CIIO na 6a3e 0CHOBHOTO 00111€TO 00pa30BaHUA.

bubnuoreunsiii ¢GoHJ MOXET OBITh JONOJHEH SHIUKIONEIUSMH, CIPABOYHUKAMH,
Hay4HOH, HAYYHO-TIONYJISAPHOU U JAPYrOU JIUTEPATYPOU 110 MaTEMATHKE.

B IPOLIECCE OCBOEHUS MPOrpaMMbl y4yeOHOW JUCHUIUIMHBI «MaTemaThka»

CTYJEHTBI JTOJKHBI MOJIYYUTh BO3MOKHOCTh JJOCTYTIA K 3JIEKTPOHHBIM YYEOHBIM MaTepuajam Io
MaTeMaTUKe, UMEIOLIMMCS B CBOOOAHOM JA0CTyne B ceTh MHTepHEeT (3IEKTPOHHBIM KHHUTaM,
IpakTUKyMaM, Tectam, MaTepuanam EI'D u ap.).

6.2 UudopmannoHHoe odecniedyeHne 00ydeHus!

OcHoBHas JuTEPATYPA
AJredpa m Hayajia mMareMaTHdeckoro anaamu3a. 10-11 kuacc: 0a30BbId M yrTyOJIEHHBIHA
ypoBHHU: yueOHuk / 1. A. Anumos, FO. M. Konsirun, M. B. Tkauésa [u ap.]. — 12-e usna., crep.
— Mocksa: Ilpocemenue, 2024. — 463 c¢. — (Maremaruka: ainreOpa u Hayaia
MaTeMaTH4ecKoro aHanmsa, reomerpusi). — URL: https://e.lanbook.com. — Pexxum moctyna: o
noamucke. (PITY)
I'eomerpusi. 10-11 kaace: 6a30Bblii 1 yrayonénusiii yposau: yueonuk / JI. C. Aranacss, b. B.,
B.®. byry3oB [u ap.]. — 12-¢ usn., crep. — Mocksa: Ilpocsemenne, 2024. — 287 c¢. —
(Matematuka: anrebpa W Hayaja MaTeMaTH4ecKoro asamusza, reomerpus). — URL:
https://e.lanbook.com. — Pexwum goctymna: mo noamnucke. (PITY)
Adaredpa W Havyaja mMareMaTudeckoro anaiusa. 10-11 kuace: 6a30Bbli U yriryOJeHHBIH
ypoBHu: yuebHuK / LII. A. Anumos, FO. M. Konsarun, M. B. TkauéBa [u ap.]. — 11 - e u3z. crep.
— Mocksa: Ilpocemenue, 2023. — 463 c¢. — (MaremaTtuka: anreOpa W Havaja
MaTeMaTu4ecKoro ananusa, reometpus). —100 sk3. (PITY)
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I'eomerpusi. 10-11 kiaacc: 6a30BbIif U yrinyOneHHBIH ypoBHU.: yueOHuk / JI. C. AtanacsH, B. O.
ByryzoB, C. b. Kanomues u ap. — 9-e uzn. — Mocksa: IIpocemienue, 2021. — 287 c.: uin. —
(MI'Y — mkose). (PITY) — 50 k3.

JlomoJaHMTEIbLHAS JJUTEPATYPA

bammakos M. U. Maremaruka: yaeonuk ains CIIO / M.U. bammakoB. — Mocksa: KuoPyc,
2024. — 394 ¢. — (Cpennee mpodeccuonanbHoe obpazoBanue). — URL: www.book.ru. —
Pexwum octyna: mo moamnucke.
BbammvakoB M. . Maremaruka. [Ipaktukym: yueOHO-pakTHUeckoe rnocooue / bammakoB M.

H., Outuna C.b.

obpazoBanue). — URL: www.book.ru. — Pexwum nocrymna: mo nmoanucke.

1.

XapaKTepI/lCTI/IKa OCHOBHBIX

KOHTPOJIb U OLICHKA Pe3yJIbTATOB y4e0OHOM IMCUUIIIMHBI.
KOHTpOJ'II-: H OLOCHKa pPE3yjIbTaTOB OCBOCHUS yqe6H0171 JAUCHUIITIMHBI OCYHICCTBIIACTCA

npenoaaBarcJicM B IHPOLECCE MPOBCACHUA IMPAKTHYCCKUX 3aH$ITI/II\/JI, TCCTUPOBAHUA, a4 TAKXKC

BBITIOJTHCHUA O6y‘laIOIJ_II/IMI/IC$I HHAWBUAYAJIBbHBIX 3a,[[aHI/II>'I u HpOMC)KYTOqHOﬁ aTTeCTaHHeﬁ.
MeTo1bI KOHTPOJIS HAllpaBJIEHbI HAa IPOBEPKY O0yYaIOLIUXCS:

v

— BBIIIOJIHATH YCJIOBHA 3OaHUSA Ha TBOPYCCKOM

COOCTBEHHOI ITO3UIIMH;
— JlefaTh OCO3HaHHBIN BBIOOp CLIOCOOOB JEMCTBHI U3 paHee U3BECTHBIX;

— OCYIIECTBIISATh KOPPEKIUIO (HMCIPABICHUE) CHEIaHHBIX OMIMOOK Ha HOBOM
YpOBHE MpeiaraeMbIX 3a/1aHUM;
— paboTaTh B TPYyIMIIE U NPEICTABIATh KaK CBOIO, TAK M TTO3UIUIO TPYIIIIHI

v
v

v

— Mocksa: KnaoPyc, 2024. — 294 c¢. — (Cpennee mpodeccruoHalbHOE

BU/JOB Yy4YeOHOl [1eiTeJIbHOCTH,

YpOBHE C TIPCACTABJICHUCM

XapaKkTepuCTHKA OCHOBHBIX BHIOB JIeSITEILHOCTH 00y4al0IIHXCSH

(I)OprI H METOAbI

Copaep:xanue . N KOHTPOJISI U OLIEHKH
(Ha ypoBHe y4eOHBbIX el CTBUII)
pe3yJIbTaToB 00y4YeHust
Auredpa
MaremaTtuka (BKIIOWass pazgensl «Anrebpa u Hayana | 1. MAaTepnperanus
Pazpen 1. MaTeMaTHYeCKOro aHanuzay, «l'eomerpusi», «BeposTHOCTE H | pe3ylbTaToB HAOIIOACHUI

IloBTOpeHME Kypca
MaTeMaTHK
OCHOBHOWM HIKOJIbI

Pasnen 2. [Ipsimbie n
IJIOCKOCTH B
NPOCTPaHCTBE.

Paznen 3.
Koopannarsel u
BEKTOPHI B
NMPOCTPaHCTBeE.

Pa3nen 4. OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpuveckn
e pynkuuu

Pa3nen 5
KoMniiekcHbIe 4uciia

CTaTuCTUKay») (0a30BbI ypOBEHB) - TPeOOBAHHSA K IPEIMETHBIM
pe3ysbTaTaM OCBOEHMs 0a30BOro Kypca MaTeMaTHUKH JOJDKHBI
OTpPaXkaTb:

- BIAQJICHHE  METOJaMH

J0Ka3aTcJIbCTB, aJIropuTMaMun

peleHus 3a1a4; yMeHue GopMyIMpoBaTh ONPEIETICHNs, aKCHOMBI

h TCOPEMbI, TNPUMCHATL HX, IPOBOAUTb HJOKA3aTCIbHBIC
PacCy’XKaCHud B XO0A€ PCIICHUA 3a1a4,
- YMCHHC OIICpUPOBATH ITOHATHAMMU CTCIICHb qucia,

JorapuM 4Yucia; yMEHUE BBIMONHATh BBHIUYUCICHHE 3HAYCHHUU M
npeoOpa3oBaHus BHIPAKEHUH CO CTENEHSAMHU MU Jiorapudmamu,
npeoOpa3oBaHus APOOHO-PALIMOHATIBHBIX BBIPAKECHUI;

- YMEHUE  OIEPUpPOBATh  IOHATUSAMU:  PALUOHAIBHBIE,
HApPALMOHAIIbHBIE, [IOKa3aTelIbHEIE, CTEIICHHBIE,
JnorapuMUYecKHe,  TPUTOHOMETPUYECKHE  YpaBHEHHUS  H

HEPaBEHCTBA, X CUCTEMB;

- YMEHHE ONEepUpPOBATH MOHATHAMU: (DYHKIMS, HENPEPhIBHASL
(GyHKIMSA,  MPOW3BOIHAS,
WHTETpaJl; YMEHUE HaXOAWTh IPOU3BOJHBIE JIIEMEHTAPHBIX

nepBooOpa3Hasi,  OINpPeae/ICHHBIN

(hyHKIMIA, WCTIONB3YsI CIPABOYHBIC MAaTEPHUANIBI; WCCICIOBATH B
MPOCTEUIINX CITydassX (PYHKIMH HAa MOHOTOHHOCTH, HAXOIHTH

3a eI TeNbHOCTHIO
oOyuJaromierocsi B
MPOIIECCEe OCBOCHUS
o0pa3oBaTeabHON
MPOTPaMMBI.

2. CraptoBas
JUarHOCTHKA TOJATOTOBKU
oOyJaromuxcs Mo
HIKOJIBHOMY Kypcy
MaTEMAaTHKH; BBISBIICHHE
MOTHBAIIUU K NU3YYECHUIO
HOBOTO MaTepuara.

3. Texyiuii KOHTPOJIb B
dhopwme:

- YCTHOTO ¥ IMCEMEHHOTO
OI1poca;

- IPaKTHYECKUX padoT;

- KOHTPOJIBHBIX paboT mo
TeMaM pa3JIesioB
JUCTIATUTAHBL
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Pazneun 6.
IlpousBoaHas u
nepsoodpasHas
byHxunu

Pa3nen 7.
MHoOrorpaHHMKH U
TeJia BpalleHust

Paszpnen 8
IlepBooOpa3nas
$ynxuun, ee
NpuMeHeHue

Paszgen 9. Crenenn u
kopHu. CTeneHHas,
bynkuun

Paznen 10.
IHoka3aTesibHas
byHkuus

Paznen 11.
Jlorapugmsi.
Jlorapupmuueckas
bynkuus

Pa3nen 12.
MHuozkecTBA.
DJieMeHThI TEOPUH H

rpagos

Paznen 13.
DJ1eMeHThbI
KOMOHWHATOPUKH,
CTATUCTHKHU U
Teopuu
BEPOSTHOCTEH.

Paznen 14.
YpaBHenus u
HepaBeHCTBA

HauOoNbIINE W HAWMEHBIINE 3HAYCHUs (QYHKIIHN;
HCIIOJIb30BaHUEM

CTPOUTH

rp a(i) HUKHN MHOI'O4JICHOB C arrapara
MaTCMaTHYCCKOI0 aHajinu3a,

peuicHun 3aga4 Ha

MIPUMEHATh TPOM3BOJHYIO TIPH

NBUKCHHUE;  pellaTh  MPAKTHKO-
OPUCHTHPOBAHHBIC 3a/Jlauyll HAa HaWOOJbIINE W HAMMCHBIIHEC
3HAYCHUS, HA HAXOXKJICHUE ITyTH, CKOPOCTH M YCKOPEHUSI,

- YMCHHE ONECPUPOBATh MOHATHSIMHU: PallMOHAIBbHAS (YHKIIHS,
¢byHKIHA, (byHKIHS,

norapupmudeckas (QyHKIMS, TPUTOHOMETpHUYECKHE (PYHKIHH,

[OKa3aTenbHas CTETIEHHAs
oOpaTHble (YHKLUMH; yMEHHE CTPOUTh TpaQuKu H3Y4ECHHBIX
¢GyHKLUH, UCIONIB30BaTh I'Pa(UKKU IIPU U3YUYEHHM IIPOLECCOB U
3aBUCHUMOCTEH, MpH pEHIeHWH 3afad H3 JAPYrHX Y4eOHBIX
IIPEIMETOB U 3aad U3 PEealbHOM KHU3HU; BbIpaXKaTh (HOpMyIaMu
3aBUCHUMOCTH MEKAY BEITMUUHAMUY;

- YMEHHME pellaTh TEeKCTOBBIE 3aJlaud pa3HbIX THUIIOB (B TOM
Yucie Ha NPOLEHTHI, NOJIM M 4YacTH, Ha IBIKCHHE, paboTy,
CTOUMOCTh TOBapoOB M YCIyr, HAJOTH, 3afadyd W3 o00JacTu
YIpaBJICHUs] JTUYHBIMA M CEeMEHHBIMH (PMHAHCAMM); COCTaBIIAThH
BBIPQ)KEHUSI, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBHIO
3aJlauM, UCCIEJ0BaTh TIOJIY4YEHHOE pelIeHHe | OIIeHUBATh
MPaBIONOI00HOCTh PE3YJIBTATOB;

- yMeHHe HOHSTHAMHU:

OTIEpPUPOBATH cpenHee

apudmernyeckoe, MeauaHa, HauOOJIbIIICE M  HAUMCEHBIIEE

3HAa4YC€HUA, padMax, AUCHEpCHA, CTaHHAPTHOE OTKJIOHCHHUE

4yrcIoBOr0 Habopa; yMEHHE U3BJIeKaTh, WHTEPIPETUPOBATDH
nH(popManuio, MpeACTaBICHHYI0 B TaOnWIax, HA JAWarpammax,
rpaduKax, OTPaXalII[yl0 CBOIMCTBAa peaJbHBIX MpPOLECCOB U
SIBJICHUH; TMPEACTaBIATh MH(OPMAIUIO C IIOMOIIbIO TAONHIl U
JMarpaMM; UCCIIe0BaTh CTATUCTUUECKHUE JaHHBIE, B TOM YHCIIE C
MPUMEHEHNEM IpaUUECKUX METOJIOB U DJIEKTPOHHBIX CPEJICTB;

- YMCHHE OIEpHUpOBATh IOHATHAMH: CIYYaiHBIH OIBIT H
CllyyaifHOe COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHSI, yMEHHE
BBIUUCIATE BEPOATHOCTL C  HUCIIOJIB30BAHUEM rpa(i)nquKHx
METOJIOB; TIPUMEHATh  (HOPMYJIBI

BEPOSITHOCTEH, KOMOWHATOPHBIE (PAKTHI U (POPMYJIBI ITPU PEHICHUH

CJIOKCHUA W YMHOXCHUA

3aa4; OUCHUBATh BCPOSITHOCTU PCAJIbHBIX CO6LITHﬁ; 3HAaKOMCTBO
(¢10) CHy‘IaﬁHLIMPI BCIMYMHAMU; YMCHUC IIPUBOAUTHL TPHUMEPHLI

MpOABJICHUA  3aKOHa OONBIIMX YHCET B MIPpUPOAHBIX U
06H_ICCTBCHHLIX SIBJICHUSAX,
- YMCHUC OIICPpUPOBATH IIOHATHAMM TOYKa, mnpsamas,

IJIOCKOCTbB, MPOCTPAHCTBO, ABYTPAHHBIN YroJl, CKPEHIIMBAIOIIAECS
HpsAMBIE, NAPAIEIBHOCTh W INEPHEHIUKYISAPHOCTh MPAMBIX U
IJIOCKOCTEH, yroi MEXIy NpSAMbIMU, YroJl MEXIy HOpsIMOH U
IJIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTAMH, PACCTOSIHUE OT TOYKU 10
IJIOCKOCTH, PAaCCTOSTHUE MEXIY NPSIMBIMU, PACCTOSIHHE MEXIY
IJIOCKOCTSIMM; YMEHHME HCIIOJIb30BaTh IIPUM PELIEHUU 3aaad
H3y4YeHHbIE (aKThl U TEOPEMBI IUTAHUMETPHY; YMEHUE OLICHUBATD
pasMepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA;

- YMCHHC OIICpHUPOBATH MOHATHUAMU: MHOI'OI'PAHHUK, CCUCHUC

4. Utorosas aTrrecTamus B

(dhopMme 3Kx3ameHa
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MHOTOTPaHHWKa, KyO, MapaijeNenumesa, Mpu3Ma, TUpaMua,
¢durypa u moBepXHOCTh BpAICHUS, IWIMHIP, KOHYC, 1map, cdepa,
cedeHns (UTyphl BpalleHUs, IUIOCKOCTh, Kacaromasics chepsl,
IWIMHAPA, KOHYCa, IUIOMIAAb MOBEPXHOCTH MHPAMUIIBI, TIPH3MBI,
KOHyca, UWIMHIOpa, [iomags  chepbl, 00bEM  KyOa,
MPSMOYTOJILHOTO — TapajuleNenunena, MUpaMHIbl,  [TPH3MBI,
WIMHAPA, KOHYCAa, Iapa; yMEHHEe H300pakaTh MHOTOIPAHHUKH U
MOBEPXHOCTH BpAIICHUS, WX CEUCHHS OT PYKH, C IOMOIIBIO
YEPTE)KHBIX MHCTPYMEHTOB U DJICKTPOHHBIX CPEJICTB; 3HAKOMCTBO
C CUMMETPUSIMH B NPOCTPAHCTBE; 3HAKOMCTBO C IMPABHJIbHBIMHU

MHOTOTPaHHUKAMU;
- YMEHHE  ONCpUPOBaTh  MOHATHSIMH.  JIBIDKEHHE B
MPOCTPAaHCTBE,  MOAOOHBIE  (QUTYpHl B TPOCTPAHCTBE;

HCIIOJIF30BaTh OTHOIICHHE IUIONIAEH MOBEPXHOCTEH W 00BEMOB
MOJOOHBIX (DUTYp MPH PELICHUH 3a]a4;

- YMEHHE BBIYHMCIIATH T'€OMETPUYECKHE BEIUYMHBI (IUIMHA,
yroj, IJomags, 0oOBEM, IUIOMAAb IOBEPXHOCTH), HCIOIB3YS
H3y4YeHHbIE (HOPMYIIBI U METO/BI;

- YMEHHE ONEepUPOBATh MOHATHUAMU: MPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAHMHATHI BEKTOpa,
CKaJsIpHOE IPOM3BEACHHE, YTOJ MEXKIY BEKTOpaMH, CyMMa
BEKTOPOB, NIPOM3BEJCHHE BEKTOpPa Ha YHCJIO; HaXOIUTh C
MOMOIIBIO M3YYEHHBIX (POPMYT KOOPIMHATHI CEPEUHBI OTPE3Ka,
PacCTOSTHUE MEXAY IBYMs TOUKaMH;

- yMEHHE BBIOMpATh TOAXOISAIIUN HM3YYEHHBIH METOA JUIS
pelieHus 3aJadd, paclo3HaBaThb MaTeMaTH4ecKue QaxkTbl |
MaTeMaTHYeCKHe MOJENd B TMPHUPOJAHBIX U  OOIIECTBEHHBIX
SIBIIGHUSX, B  HMCKYCCTBE; YMEHHE TMPHUBOJUTH IPHUMEPHI
MaT€MaTUYECKUX  OTKPBITUA  POCCUHCKOM U MHUPOBOHU
MaTE€MaTHYECKON HayKH.

- YMEHHE OIEpUPOBaTh MOHITHAMHU: OIpPEJEICHNE, aKCHOMA,
TeopeMa, CIEICTBHE, CBOWCTBO, TPHU3HAK, JIOKA3aTeJIbCTBO,
paBHOCHIBHBIE  (OPMYNHPOBKH;,  yMeHHE  (HOPMYIHPOBATH
o0paTHOE H IPOTHBOIOJIOXKHOE YTBEPXKACHHE, NPUBOIUTH
MIpUMEPHI u KOHTPIIPUMEPBHI, WCIIOJIb30BaTh METOJ
MaTeMaTHYeCKOM  HMHAYKIMH;  NPOBOAMTH  JOKAa3aTeIbHBIC
pacCy X IeHUsl TpU pEIlICeHWH 3anad, OLEHHBATh JIOTHYECKYIO
[IPaBUIIBHOCTh PACCYKJICHU;

- yMEHue OIIEpUpPOBaTh MOHSTHSAMU: MHOKECTBO,
MMOJIMHOKECTBO, ~ ONEpallMd  HaJ,  MHOXKECTBAaMH; yMEHHE
WCIIONB30BaTh  TEOPETHKO-MHOXKECTBEHHBIM  ammapaTr  uid
OMHCAaHUsl pEAIBHBIX IPOLIECCOB U SIBICHWN, W TPU pEIICHUU
3a]1a4, B TOM YHCJIE U3 IPYTUX YIEOHBIX IPEIMETOB;

- yMEHHE ONepUpOBaTh MOHATHAMH: Tpad, CBA3HBIA TIpad,
nepeBo, MWKJI, Tpad Ha IUIOCKOCTH; YMEHHE 3a/JaBaTh U
OMHCHIBaTh Tpadbl pPA3TUYHBIME CHOCOOAaMH; HCIIOJIb30BaTh
rpadbl IpU PELICHUN 3a/1a4;

- yMeHHe CBOOOJHO ONEepUpOBaTH2 MOHITHAMU: COUYETAHHE,
MEPEeCTaHOBKa, YUCIO COYETAHWH, YMCIIO NEPECTAaHOBOK; OMHOM
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HbioToHa; yMeHHE TPUMEHATh KOMOHMHATOpHBIE (AaKTHl U
paccykIeHus U peLeHus 3a1a4;

- YMEHHE OIIepUpOBaTh MOHATHSAMU: HATypaJbHOE YHCIIO,
Len0e YHCI0, OCTaTOK [0 MOJYJI0, pPAalMOHAIBHOE YHCIIO,
UppalMoOHaIbHOE YHUCIO, MHOXKECTBAa HATypalbHBIX, LEIbIX,
palMOHAIbHBIX, ACHCTBUTEIBHBIX YHCEJ; YMEHHE HCIOJIb30BaTh
npusHaku genumoctd, HOJ[ m HOK, anmroputm EBkmupa npu
pelIeHUH 3ajad; 3HAKOMCTBO C Pa3JIM4HBIMU ITO3MLIUOHHBIMHU
CHCTEMaMH{ CUUCIICHHUS;

- yMeHHE CBOOOJHO ONEPHPOBATh MOHATHSIMHU: CTEHEHb C
LEJIBIM I10Ka3aTeleM, KOPEHb HaTypaJbHOW CTENEHH, CTENEHb C
palMOHAJBHBIM TIOKa3aTeleM, CTeneHb C JeHCTBUTEIBHBIM
(BemecTBEHHBIM) TTOKA3aTeNeM, JIOTapu(M Yncia, CHHYC, KOCHHYC
1 TaHT'€HC NPOU3BOJILHOTO YUCIIA;

- yMcHHe OTIEPUPOBATH MOHSATHSIMU: TOXKAECTBO,
TOXKIECCTBEHHOE MpeoOpa3oBaHUE, YypaBHEHHE, HEPABEHCTBO,
crcTeMa YpaBHEHHH W HEPaBEHCTB, PABHOCHIHHOCTH ypaBHEHUIA,
HEpaBEHCTB M CUCTEM, pAaLlUOHAIbHBIE, HPPALUOHAILHBIC,
MIOKa3aTeNbHBIE, CTEIICHHBIE, norapudMuieckue,
TPUTOHOMETPUYECKUE YpPaBHEHHs, HEPABEHCTBA U CHCTEMBI;
YMEHHUE pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C TOMOIBIO
pa3NUYHBIX IPHEMOB; pelIaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TApaMeTPOM; IPUMEHSITH ypaBHEHHS, HEPABEHCTBA, UX
CHCTEMBl IJIsI pPELICHHs MaTeMaTW4ecKuX 3afad M 3a4ad U3
Pa3NUYHBIX 00JacTell HAyKH U peallbHOW JKU3HH;

- yMEHHE CBOOOJHO ONEpPHUPOBATh MMOHITHAMHU: TpaduK
¢yHkunu, obpatHas QyHKIMS, KOMIO3UIUS (GYHKUIUH, THHEHHAS
(dyHKUUS, KBafpaTHYHAas QYHKIHA, CTeIeHHast GYHKIUS C LENbIM
MokasaresieM, TPUTOHOMETpHUYECKHEe  (YHKLUMH, OOpaTHbIE
TPUTOHOMETPUYECKUE byHKIUH, MOKa3aTesIbHas u
norapupmudeckas  (QyHKIMH; yMEHHE CTPOUTHb  IpaduKu
(YHKUWH, BBIMONHATH MpeoOpa3oBaHusi TpadUKOB (QYHKIIHIA;
yMEHHUE HCIONB30BaTh Tpadukd (GYHKIWH s U3ydYeHHs
MPOLIECCOB M 3aBUCHUMOCTEH NpH pemIeHHH 3afad M3 JIpyrux
y4eOHBIX TIPEJAMETOB W M3 PEATbHOW IKM3HM; BBIPAXKATh
dbopMynaMu  3aBUCHMOCTH  MEXIy BEIMYHMHAMH; yMEHHE
CBOOOJHO ONEpUPOBATh MOHATHAMHU: UYETHOCTh (YHKLUH,
MEPUOTUIHOCTD ¢byHKIUH, OTPaHUYEHHOCTh ¢byHKINH,
MOHOTOHHOCTb (DYHKIMH, SKCTpeMyM (YHKUWH, HauOojbllee U
HaWMEHbIlIee 3HaueHHWe QYHKIUM Ha TPOMEXKYTKE; yMEHHUe
MPOBOJUTH HCCIeNOBaHWE (DYHKIMH; YMEHHE HCIIOJIb30BaTh
cBOWcTBa M Tpaduku QYHKOUHA [JIsI DELICHUS ypaBHEHUH,
HEpPaBeHCTB W 3a7ad C T[apamMeTpamH; H300pakaThb Ha
KOOPAWHATHOW IUIOCKOCTH MHOMKECTBAa PEIICHUI ypaBHEHHIA,
HEPaBEHCTB U UX CUCTEM;

- yMEHHE CBOOOJHO OTIepUPOBAThH MOHATHSAMHU:
MIOCJIEA0BATENBHOCTb, apudmeTnyecKas nporpeccus,
reoMeTpuyeckass  Iporpeccus,  OeCKOHeYHO  yObIBaroImas
reoMeTpuyecKas IIporpeccus; yMEHHE 3a7aBaTh
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IMOCJICA0BATCIIBHOCTU, B TOM YHUCJIE C IMOMOUIBIO PEKYPPECHTHBIX
hopmys;

- YMEHHE ONEepUpOoBaTh MOHITUSIMH: HEIPEPHIBHOCTh
(byHKIMH, aCUMITOTHI rpaduka GyHKIMHU, IepBast U BTOpas
pOU3BOHAS (DYHKIMM, F€OMETpPUYECKHH U (QU3NUecKuit
CMBICII IIPOM3BOJIHOM, IepBOOOpa3Hasi, OIpeeIeHHbII
UHTErpajg; yMEHHE HaxOQUTh AaCUMITOTHl  Ipaduka
(GyHKLIMH; yMEHHE BBIYMCIATH IPOU3BOAHBIE CYMMBI,
NPOU3BEACHUS, YAaCTHOTO M KOMIO3MIMU  (YHKIHUH,
HAXO/JUTh ypaBHEHHE KacaTelbHOH K Trpaduky (QyHKIHUH,
YMEHHUE HCIIONb30BaTh IPOU3BOAHYIO JUISI HCCIIEJOBAHUS
GyHKUMH, [UIS HAXOXKICHUS HAWJIYYIIEro peIIeHHs B
IIPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKUX U
¢busnyeckux 3agayax, A OINpENeNeHUs CKOPOCTH U
YCKOPEHUsS; HaXOAWUTh IUIOWAAX U 00beMbl QUryp C
IIOMOULIBI0 HMHTErpajga; 3HAKOMCTBO C MaTeMaTH4YE€CKUM
MOJICIMPOBaHUEM Ha  rnpuMmepe  aupdepeHInalIbHbIX
YPaBHEHUH;

- yMEHHME ONEpUPOBATh IMOHATUSAMHU: KOMIUIEKCHOE
YHCIIO, COMNPSIKEHHbIE KOMIUIEKCHBIE 4YHCIa, MOIYJIb U
apryMeHT  KOMIUIEKCHOrO  uucia, (opma  3amucu
KOMIUIEKCHBIX quces (reomeTpuyeckas,
TPUTOHOMETPHUYECKAs " anreOpanyeckas); YMETh
IIPOU3BOINTH apU(PMeTHIecKue IeHCTBUS C KOMIUIEKCHBIMU
YHUCJIaMHU; 3HAKOMCTBO C HCIIOJIb30BAHUEM KOMIUIEKCHBIX
qHCen;

- yMeHHe CBOOOJHO ONEpUpOBATH MOHATUSMU: CpE/IHEE
apudmernyeckoe, MeauaHa, HauOoJiplllee M HaUMEHbIIEe
3HAYEHUS, pa3Max, JIUCIEpPCUs, CTAHJAPTHOE OTKJIOHEHHE
JUIL ONMCAHUS YHCIOBBIX JaHHBIX; YMEHHME MHCCIIEN0BATh
CTaTUCTUYECKUE JAHHBIE, B TOM YHCJIE C IPHUMEHEHUEM
rpaduUecKux  METOJOB W JJIEKTPOHHBIX  CPEACTB;
rpadMuecKd UccleoBaTh COBMECTHbIE HaOMIOJCHHUS C
ITOMOIIBIO JUarpaMM PacCEUBAHMUS U INHEWHON PETPECCUM;

- YMEHHME HaxOOuThb  BEPOSTHOCTU  COOBITHMH ¢
HCIOJIb30BaHUEM TIpapUuecKuX METOAOB; NPUMEHATH MJis
pemieHns 3agad  QOpMyJbl CIOKEHHS M YMHOXXEHHUS
BEPOATHOCTEH, (OpMYJly IOJHON BEPOSITHOCTH, (HOpMyIy
bepnynnu, komOuHaTopHbIe (akThl U (HOPMYJIbI; OLEHUBATD
BEPOSITHOCTH peajibHBIX COOBITUH;

- YMEHHE ONEpUPOBATH  MMOHATHAMM:  CllydaliHas
BEJIMYMHA, PACIpPEEIICHUE BEPOSATHOCTEH, MaTEMaTHUYECKOE
OXUJaHWe, JHUCHepcusi M  CTaHJapTHOE OTKJIOHEHHE
CIIy4ailHOM  BEJIMYMHBI, (QYHKIMM pacrnpefesieHus U
IJIOTHOCTH PaBHOMEPHOTO, MTOKA3aTEIbHOIO U HOPMAJIBHOTO
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pacIpeeneHui; YMEHHUE HCTI0JIb30BAaTh CBOICTBA
U3YYEHHBIX  pacHpeleNeHHd  Juisl  peuleHus  3ajad;
3HaKOMCTBO C MOHATHUSIMH: 3aKOH OOJIBIIMX YHCEN, METOIbI
BBIOOPOYHBIX HCCIIEIOBAHMI; YMEHHE NMPUBOJUTH MPUMEPHI
IPOSIBICHUSl 3aKOHA OOJIBLIIMX YHCENl B IPHUPOJIHBIX U
OOIIECTBEHHBIX SBJICHUSX;

- yMeHHEe CBOOOJHO OIEepUpOBaTh MOHATHSIMU: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JyY, IUIOCKHAN
yroiL, JBYI'PaHHBIN yroiL, TPEXTPaHHBIN YroJL,
[IEPECEKAIOIINECS], IApAUICIbHbIE M  CKPEIIMBAIOLIUECs
IpsIMblE, MAPAILIENBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH, YroJl MEXKIY MPSMBIMHU, YIOJl MEXIY NPAMON
U IUIOCKOCTBIO, Yrojd MEXAY IUIOCKOCTSMH; YMEHHE
UCIOJb30BaTh IIPU PEIIEHUM 337a4 U3ydeHHblE (aKThl U
TEOpEMBbl IUIAHUMETPUH; YMEHHME OLEHUBAThb pPa3MeEphl
O00BEKTOB B OKPYXKAIOLIEM MHUpPE; YMEHHE OIEepUpPOBATH
MOHATUSMM: MHOTOIPDAHHMK, CEYEHHE MHOIOI'DAaHHUKA,
MIpaBWJIbHBII MHOTOTPAHHUK, IIPU3Ma, TUpaMuja, purypa u
MIOBEPXHOCTh BpallleHUs, LWIMHAP, KOHYC, IIap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEYEHUs KOHyca W LWIMHJpA,
MapajuleJbHbIE OCH WM OCHOBAaHMIO, CEYECHHE IIapa,
IUIOCKOCTh, —Kacawomasicss chepbl, LWIMHIPA, KOHYCa;
YMEHHUE CTPOMTHb CEUeHHE MHOIOrpaHHMKa, H300paxarb
MHOTOI'PaHHUKH, (UIYpbl W IOBEPXHOCTH BpalleHHs, HUX
CEUEHUsS, B TOM YMCIIE C MOMOIUBIO NIEKTPOHHBIX CPENCTB;
YMEHHE TPUMEHSATh CBOWMCTBA TIe€OMETpUYECKHX (uryp,
CaMOCTOSITENIbHO (OPMYJINPOBATH OIpPENEICHHS U3y4aeMbIX
¢buryp, BBLABUTaTh TMIIOTE3bl O CBOWCTBAX M IMPHU3HAKAX
reoMeTpUYEeCcKuXx ¢uryp, oOOCHOBBIBaTh WJIM OIPOBEPraTh
UX; YMEHHEe NpPOBOIUTH Kiaccupukanuio ¢Guryp 1o
pa3NUYHBIM  TPU3HAKaM,  BBIIOJIHATH  HEOOXOJUMBbIE
JIOTIOJIHUTENbHBIE TIOCTPOEHUS;

- yMeHUe CBOOOJHO  ONEpPUPOBATh  MOHATUSAMMU:
wiomanab ¢Gurypsl, oO0BEM (QuUrypsl, BeIWYMHA YIJIa,
paccTosiHue OT TOYKHM JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
NpSIMBIMH, PAacCTOSSHUE MEXAY IUIOCKOCTSIMH, IUIONIalb
chepbl, IUIOMAAb TOBEPXHOCTH NHUPAMUIBI, PU3MBIL,
KOHyca, IMJIUHApa, O00bEM Kyba, MPSMOYTOJIbHOIO
napajuleJIenuneaa, TupaMusl, IPU3Mbl, IUIUHAPA, KOHYCA,
11apa; yMEeHUE HaXOAMUTh OTHOIIEHHWE OOBEMOB MOAOOHBIX
duryp;

- yMeHHe CBOOOJAHO  ONEpPUPOBATH  IMOHATUSIMHU:
NBUKEHHE, TapaJJIeIbHBI  MEpeHoC, CHUMMETpUs Ha
IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
nonodusi, mMoa0OHbIE (QUIYpbl; YMEHHE paclo3HaBaTh
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paBHBIE U TOAOOHBIE (GUTYpHI, B TOM YHUCIE B IMPHPOIE,
HCKYCCTBE, aApXUTEKTYPE; YMEHHE HCII0JIb30BATh
IrE€OMETPUUYECKNE OTHOIICHUS, HAXOAUTb TIE€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, yroj, IUIomaab, 00beM) MpU PELICHUU
3ala4 M3 JPYrux Y4yeOHbIX MIPEeIMETOB U U3 peajbHOU
KU3HH;

- yMeHHe  CBOOOJHO  ONEpUpPOBaTh  MOHATUSIMHU:
MPSIMOYTOJIbHAsT CUCTEMa KOOPAMHAT, BEKTOP, KOOPJAMHATHI
TOYKHM, KOOpPAMHATBI  BEKTOpa, CyMMa  BEKTOPOB,
IIPOM3BEICHNE BEKTOpA Ha YMCIO, PA3JIOKEHHE BEKTOpa IO
6azucy, CKaJIsIpHOE IIPOU3BENICHUE, BEKTOPHOE
IIPOM3BEACHNE, Yrojd  MEXIy BEKTOpaMHU;  YMEHHE
WCIIOJIb30BAaTh BEKTOPHBIMA M KOOPAWMHATHBIA METOA IS
pellIeHrs FeOMETPUUECKUX 3ajlad U 3a[a4 JPYruX y4eOHBIX
MPEAMETOB; 3HAKOMCTBO C MOHATUSAMU: MaTpuua 2x2 u 3x3,
ONpEeNeInTeNb ~ MaTPULlbl,  T'€OMETPUYECKUH  CMBICI
ONpeIeTUTENS;

- YMEHHE MOJEIUpPOBaTh pEallbHblE CUTyallUM Ha
S3bIKE MATEMaTHKHU; COCTABJIATH BBIPAXKEHMSI, ypaBHEHUS,
HEpPAaBEHCTBA M HX CHUCTEMBl IO YCJIOBHIO 3a/ayH,
HCCIIEIOBaTh IOCTPOCHHBIE MOJENU € HCIOJIb30BAaHUEM
anmapata  aiareOpbl, HHTEPIPETHPOBATH  IMOIYUYEHHBIH
pe3yibTaT; CTPOUTh MAaTEMaTUYECKUE MOJENIU C MOMOILbBIO
F€OMETPUUYECKHUX MOHITUI U BEIMYHH, PEIIATh CBA3aHHBIEC C
HUMH TPAKTUYECKUE 3aJlayd; COCTABJISATh BEPOSTHOCTHYIO
MOJIETIb U HUHTEPIPETUPOBATh IOJIYYEHHBIM peE3yJbTarT;
pelaTh NpUKIaJAHbIE 33Ja4l CPEACTBAMH MaTEMAaTUYECKOTO
aHaJ3a, B TOM YHCJIE COLHUAIbHO-DKOHOMUYECKOIO H
(hU3UIECKOTO XapaKTepa;

- yMeHHue BBIOMpATh MOJXOAIMI METOJ IS peIIeHUs
3a/1aud; NMOHMMAaHUE 3HAYMMOCTH MATEMaTUKH B MU3YYEHHH
OPUPOJHBIX U OOIIECTBEHHBIX IPOLECCOB U SBICHUM;
YMEHHE paclo3HaBaTh MPOSBIECHUE 3aKOHOB MAaTEMaTHKU B
HCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHl MaTEeMAaTUUYECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.
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HJ'IaHI/IpyeMLIG JJMYHOCTHBIC PE3YJIbTAThI B XOAC€ p€alu3aliiui ITPpOIrpaMMbI
AU CITUITIIMHBI Maremartuka

JIn4yHOCTHBIE pe3yabTaThl
peajiu3alnuu NporpaMMbl BOCIIUTAHNS, ONIPe/e/ieHHbIe 0TPacieBLIMU TPeOOBaHUAMH
K 1eJI0BBIM Ka4eCTBaM JMYHOCTH

]_ICMOHCTpI/Ipy}OHII/Iﬁ TOTOBHOCTB M CITOCOOHOCTH BECTH JAUaJIor ¢ ApyruMu JXOJAbMH, 1O0CTUT'ATh B

HEM B3aMMOIIOHMMAaHUs, HAXOAUTh OOLIME LIEIN U COTPYIHUYATD JUISl UX JIOCTHKEHUS B JIP13
po¢ecCUOHATIBHOMN 1S TEIbHOCTH
[IposBisiromuii cO3HATENFHOE OTHOLICHNE K HETIPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO JIP14
yCIIEMIHOM NTpohecCHOHAIbHON M 00LIECTBEHHON AEATENbHOCTU
[posBisiromuii rpa’kAaHCKOE OTHOILIEHHE K MPO(ECCUOHATBHON AEATEIbHOCTH KaK K
BO3MOXKHOCTH JIMYHOI'O yYacTUsl B PEIIEHUH OOIECTBEHHBIX, FOCYJapCTBEHHBIX, JIP1S
00IIeHAIIMOHAIBHBIX MPO0JIeM
[TpyHMMarOIKii OCHOBBI KOJIOTMYECKON KYJIBTYpbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIUIEHUS, IPUMEHS IO OIBIT SKOJIOIMYECKH OpPUEHTUPOBAHHOM JIP16
pedIeKCUBHO-0LIEHOYHOMN M MPAKTUYECKON AEATEIbHOCTU B )KU3HEHHBIX CUTYAIUAX U
po(heCCHOHATTLHOM eI TeIbHOCTH
CriocoOHbI B IU(POBOH cpesie UCTIO0Nb30BaTh Pa3IMUHbIe IIU(PPOBBIE CPENICTBA, TO3BOJISIOIINE
BO B3aUMOJIEUCTBUU C IPYTUMHU JIFOJIbMU JOCTUTATh IOCTABJIEHHBIX LI€JIeH, IPOBOJUTH OLEHKY JIP17
UH(pOpMaLNH, €€ T0CTOBEPHOCTH, CTPOUTH JIOTMUECKUE YMO3AKIIIOUEHHS HA OCHOBAaHUU
noCTynaroued nHpopManuu
JIn4yHOCTHBIE pe3yabTaThl
peau3alnuy NPOrpaMMbl BOCIIUTAHNS, ONpeie/IeHHbIe 0TPac/ieBbIMU TPeOOBaHNU MM
K 1eJI0BBIM Ka4eCTBaM JMYHOCTH
CnocoOHBIM TpH B3aUMOJEHCTBUU C JPYTMMM JIIOAbMH JIOCTUraTh IIOCTAaBJICHHBIX LIEJeH,
cTpemsIuiicss K (OpPMHUPOBAaHUIO B CTPOUTEIBHOW OTPAaciAM M CHUCTEME  KMIIHILHO- JIP13
KOMMYHAJIbHOTO X035HCTBa JINYHOCTHOT'O pOCTa KAaK MpodeccroHanta
CrniocoOHBIN cTaBUTH mepea cO0O0W Lenu Mo sl PEeleHUs] BO3ZHUKAIOMIUX MPOodecCHOHANbHBIX
3aja4, NoA0UpaTh CHOCOOBI PELICHUs] U CPEJCTBAa Pa3BUTHs, B TOM YHCJIE C HCIOJIb30BAHUEM JIP14
UH(POPMALIMOHHBIX TEXHOJIOTUH;
CopneiicTByronuii (pOpMUPOBAHUIO TMOJOKUTEIBHOTO 00pa3a M MOJAECPKaHUIO MPECTUKA CBOEH JIP15
npodeccuu
CriocoOHbIM MCKaTh W HAaXOJUTh HEOOXOIUMYI0 HH(POPMALMIO MCIONB3Ys pa3HOOOpa3HbIe
TEXHOJOTMM €€ TOMCKa, JUId pEeIIeHUus BO3HUKAIOIIMX B MpOIEcce IPOU3BOJICTBEHHON JIP 16
NeSITeIbHOCTH MpOoOJieM TpH CTPOUTENBCTBE W JKCIUTyaTalliM OOBEKTOB KAalUTaJIbHOTO
CTPOUTENILCTBA;
CriocoOHbIM BBIIBUTATh aJbTEPHATUBHBIE BapUaHThl JEHCTBUN C II€NbI0 BBIPAOOTKH HOBBIX
ONTUMAJIBHBIX AJTOPUTMOB; TO3ULHUOHUPYIOMIMA ce0si B CeTH Kak pe3yJIbTaTUBHBIA U JIP 17

HpHBHCKaTCHBHLIﬁ YYaCTHUK TPYAOBBIX OTHOIIICHHUH.
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