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1. IMosichuTeabHAs 3aNMCKA

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, peanuzyeMbiX B akaJIeMUH.

1.2. HopmaTtuBHas 06a3a 11s pa3padorku padoyeil nporpamMmsl:
Pabouas nporpamma pa3paboTaHa Ha OCHOBE

J denepanbHOr0 rocylapcTBEHHOIO 00pa30BaTENIbHOTO CTaHJApTa CpEIHEero
(mosmHoOTO) OO6MIETO OOpa3oBaHUsA, OOpa30BaHMs, YTBEPKICHHOIO MpPHKa3oM 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
npo¢uId Noay4aeMoro npohecCHOHaIbLHOI0 00pa30BaHMS;

o IIpukaza Munucrepcrsa npocseuienus: Poccuiickoit ®enepaunu ot 12.08.2022 r.
No 732, 3apeructp. MunuctepctBoM roctuiuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHUH
U3MEHeHUH B (enepanbHblii rOCyIapCTBEHHBIH CTaHAApT CpeiHero oouiero odpa3oBaHMS,
YTBEPkKACHHOTO MpHKa3zoM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoii ®deneparuu ot 17
masg 2012 r Ne 413;

. [Ipukaza MunucrepctBa mnpocsemeHuss P® or 24 asrycra 2022 Ne 762,
3apEeruCTPUPOBAHHOIO MunucrepctsoM roctuiuu PO (21.09.2022 N 70167) «O6
yrBepxkaeHun [lopsnka opraHuzanvu U OCYLIECTBIEHHMS] 0Opa30BaTEJIbHON JEATEIBHOCTH IO
00pa30BaTeNbHBIM IIPOTrPAMMaM CPEIHEro MPO(HeCcCHOHATLHOTO 00pa3oBaHus";

o [Mpukasa MunucrepctBa npocsemenusi PO or 05 asrycra 2020 Ne885/390,
3apeructpupoBanHoro  MunuctepctBoMm toctuiuu PO (per.Ne59778 or 11.09.2020) «O
MIPaKTUYECKON MOJITOTOBKE 00YUYaOLIUXCSl.

o [Ipukaza MunucrepctBa mnpocsemieHuss P® or 26 asrycra 2020 Ne438,
3apeructpupoBanHoro  MunuctepctBoM toctuiuu PO (per.Ne59784 ot 11.09.2020) «O6
yrBepxkaeHun [lopsaka opraHuzanMu U OCYHIECTBIEHHS OOpa3oBaTENbHOM AESITENBHOCTU IO
OCHOBHBIM ITPOrpaMMaM Mpo(heccunoHaTbHOTO 00yUEHUSY;

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 npocseenus Poccuiickon denepanmu, Kacarmuecs
(denepanbHBIX  TOCYJAapCTBEHHBIX  OOpa3oBaTENbHBIX  CTAHAAPTOB  OCHOBHOTO  OOIIEro
oOpa3oBaHus U cpeHero oduero oopasosanus” (3apeructpuposan 02.02.2024 Ne 77121);

o @denepalibHbIX TOCYJApCTBEHHBIX OOpPa30BaTEIbHBIX CTAaHAAPTOB CPEIHEro
MpoeCCHOHAIBHOTO 00Pa30BaHUs 110 CHEIUATBHOCTSIM:

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

. 08.02.12 CTtpouTenbCcTBO 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 7765701 24.06.2024r.)

. 08.02.13 «MoHTax ¥ OSKCIUlyaTalsi BHYTPEHHUX CAHTEXHUYECKUX YCTPOMUCTB,
KOHIUIIMOHUPOBAHUS BO3JlyXa W BEHTWISALMN», YTBEPXKIEHHOTO NpuKazoM MuHHCTEpCTBa

obOpazoBanust u Hayku Poccuiickoit @enepaumu Ne 1094  or 17.12.2022r., 3apeructp.
MunuctepctBoMm roctunuu (per. Ne 721100t 24.01.2023r.)



. 21.02.19  3emiieyCcTpOHCTBO,  YTBEPKIECHHOIO  NpUKazoM  MMHHUCTEpPCTBA
npocsenienus Poccuiickoir @enepanun Ne 339 ot 18.05 2022 r., 3apeructp. MuHucCTEpCTBOM
rocturyu (per. Ne 68941 ot 21.06.2022r.)

. 08.02.15 HupopManMOHHOE MOJETUPOBAHHE B CTPOUTEILCTBE, YTBEPKIECHHOTO
npukazoM MunucrepctBa npocsemenns Ne 531 ot 13.07.2023 r., 3apeructp. MuHucCTEpCcTBOM
rocturyu (per. Ne 74854 ot 17.08.2023r.)

[TpumepHoii paboueil mporpaMmsl 001Ie00pa30BATEIBHON AUCHUILTUHBL «MaTeMaTHKa
TSt IpopeCcCHOHATBHBIX 00pa30BaTEIIbLHBIX OpraHU3alluil yTBEPKIeHHOU Ha 3aceqannu CoBeTa 1o
OLIEHKE COJICp)KaHHMsI M KauecTBa NPUMEPHBIX pabouyux MporpaMM o00meo0pa3oBaTEIbLHOTO H
COLIMAJIbHO- TYMaHUTapPHOTO LIUKIIOB cpeHero npodeccuonansHoro oopasosanus [Ipotokon Nel4
ot «30» Hos10pst 2022

1.3. Heau yyeOHOM U CHUTITHHBI:
CopeprxaHue MporpaMmbl «MaTeMaTHKa HAIIPABJICHO HA JOCTHKCHHE CIICTYIOIINX
nesemn:

- (dbopMHpOBaHUE LEHTPAIBHBIX MAaTEMAaTHUECKUX HMOHATHH (YMCII0, BEIMYMHA,
reomMeTpuueckas  (Qurypa, mNepeMEeHHas, BEPOSATHOCTb, (YHKLHUA), OOECIeyrBarOIUX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTHUECKOT0 00pa30BaHuUs 00YUaIOLUXCS;

- IOJBE/ICHUE YYAIIMXCSl HA JOCTYIHOM [UIi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBA3HM MAaTECMATUKHU U OKPYKAOUICTO MHpPA, IOHUMAHUC MATCMATUKHU KaK 4aCTU O6Hl€fl
KYJIBTYpbl 4EJIOBEYECTBA;

- pa3sBUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKMX CIIOCOOHOCTEHM yuammxcs,
MMO3HaBaTEIbHOU AKTHUBHOCTH, UCCJIICI0OBATCIIbCKUX YMGHHﬁ, KPUTHYHOCTH MBIIIJICHUA, UHTCPCCa
K U3YYEHHUIO MaTeMaTHUKH;

- ¢dopmupoBaHue (YHKIHOHAJIBHONH MaTeMaTHYeCKOM TIPaMOTHOCTU: YMEHUS
pacrno3HaBaTb MAaTCMATHYCCKUC ACIICKThI B PCAJIbHBIX KU3HCHHBIX CUTyallUAX W IIPU U3YUYCHUU
JIPYTUX y4eOHBIX MPEAMETOB, MIPOSBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, POPMYIUPOBATH
UX Ha S3bIKE MaTeMaTHKH W CO3JaBaTb MaTeMaTHYECKHUE MOJENH, NMPUMEHATh OCBOCHHBIM
MaTeMaTHYeCKUui ammapar Ui peUleHus NPaKTUKO-OPUEHTHPOBAHHBIX  3a]ad4,
MHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYEHHBIE PE3YJIbTATHI .

OCHOBHBIE JTMHUU COJIEPKaHMsI Kypca MaTeMaTUKH: «Hucia u BEIYUCIEHUN», «Anredpa»
(«Anrebpanyeckue BBIpaXKEHHUS», «YpaBHEHUS M HEpaBeHCTBa»), «Hauama maremaTHuecKoro
aHanuza», «leomerpusi» («['eomerpuueckue Qurypsl U uX CcBoicTBay, «l3Mmepenue
TreOMCTPHUICCKUX BGHI/I‘II/IH»), ((BCpOfITHOCTB U CTaTUCTHUKaA». I[aHHI)IG JIMHUW Pa3BUBAIOTCA
napajuieNbHO, KaKJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBHCHMO OJIHA OT
Jpyroi, a B TECHOM KOHTaKTe U B3auMojeHcTBHM . Kpome 3TOro, ux oObenuHsET Jorudyeckas
COCTaBJISAOLIAs], TPAJAULIMOHHO MPUCYIIas MaTeMaTHKE U MPOHU3BIBAIONIAS BCE MAaTeMaTHYECKHE
Kypcel U copaepkatenbHble JuHUM . ChopmynupoBanHoe B DepepalbHOM rocy1apcTBEHHOM
00pa3oBaTeNbHOM CTaHJIApTe CPEAHEro o01Iero oopazoBaHus TpeOOBaHUE «BIIAJIEHUE METOIaMHU
JI0Ka3aTeNbCTB, aITOPUTMAMU PELLIEHUS 3a]a4; yMEeHHEe (GOpMYyITUPOBATh ONPEIEICHUS, aKCUOMBI
U TEOpPEMBI, MPUMEHSTh UX, IPOBOAMUTDH JIOKA3aTEIbHbIE PACCYKICHUS B XOJI€ PELICHUS 3aau»
OTHOCHUTCSI KO BCEM Kypcam, a (pOpMUpPOBAaHHE JIOTUYECKUX YMEHHMH pacrpeensercsi Mo BCeM
rojiaM 00y4eHUsl Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus .

2. O0mas xapakTepucTHKa y4eOHOMN JMCIHMIIIHHbI



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

Peanuzanuss mporpammbl  00ecrieurMBaeT OBJIAJCHUE KIIOYEBBIMH KOMIICTEHIMSMH,
COCTABIISIIOLUIMMHM  OCHOBY Ui CaMOPA3BUTHUS M HEMPEPHIBHOIO 00pa30BaHMsI, HEJIOCTHOCTh
OOIIEKYJIBTYPHOTO, TUYHOCTHOTO U TI03HABATEIILHOTO PA3BUTHUS JIMYHOCTH OOYYAIOLIHXCS .

B paboueit mporpamme yuTeHbl wuJaeM U nojoxeHus «KoHuenuuum pa3BUTUS
MaTemMaTuueckoro oOpazoBanusi B Poccuiickoii @eneparuu». B cooTBeTcTBUM ¢ HazBaHHEM
KOHIIENLMY, MaTeMaTH4ecKoe OoOpa30BaHUE JOJDKHO, B YACTHOCTH, IPEAOCTABIATh KaKAOMY
o0yyaromemMycss BO3MOXHOCTb JIOCTHXKEHUS YPOBHS MaTeMaTHYECKUX 3HAHUN, HEOOXOJMMOIo
JUIs JanbHEHIe ycrenrHoi u3Hu B odmectBe. IMEHHO Ha pelieHue 3TOW 3aJaud HareleHa
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 H3YyYEHHS] CMEKHBIX
JUCLUIUIMH, @ B XKHM3HM IOCJIE ILKOJIbI PeaJbHOM HEOOXOAMMOCTBIO CTAHOBHUTCS HENPEPBIBHOE
o0pa3oBaHue, 4TO TpeOyeT MOJIHO- LIEHHOH 6a30B0il 00111€00pa30BaTeNIbHON NOATOTOBKH, B TOM
qyuciae M MaTeMaTH4ecKo . OTo O0O0yClIOBIEHO TeM, YTO B HAlIM JHU pacTéT YHUCIIO
CIEIMAIbHOCTEH, CBSI3aHHBIX C HENOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHKU: U B cdepe
SKOHOMHKH, U B OM3HECE, U B TEXHOJOTHYECKUX 00JACTAX, M Jake B TYMaHHTApHBIX chepax .
Takum oOpazom, Kpyr oOyd4aromuxcs, IJIsi KOTOPbIX MaTeMaThKa CTAaHOBUTCS 3HAYUMBIM
[IPEIMETOM, CYLIECTBEHHO PacIIUpPsIETCs .

[TpakTryeckas 1MoJIe3HOCTh MaTEMAaTUKU 00YCIIOBIIEHA TEM, YTO €€ MPeAMETOM SIBIISIOTCS
(GbyHIaMeHTaJIbHbIe CTPYKTYphl HAIllEro MHUpa: MPOCTPAHCTBEHHBbIE ()OPMBI U KOJINYECTBEHHbBIE
OTHOIIEHHSA OT IPOCTEHIINX, YCBAaUBAaE€MBIX B HENOCPEACTBEHHOM OIBITE, 1O JOCTaTOYHO
CJIO’KHBIX, HEOOXOAMMBIX JJISl Pa3BUTUS HAYYHBIX U TEXHOJOIMYECKHX uzeH . be3 KOHKpeTHbIX
MaTEMaTUYECKUX 3HAHMW 3aTPYAHEHO NOHUMAaHWE IPUHLUIIOB YCTPOWCTBA M HMCIOJIb30BaHUS
COBPEMEHHOM TEXHHKH, BOCIPHUATHE M MHTEpHpETanuss pa3HOOOpa3HONW COLMAIBHOM,
SKOHOMMYECKOM, MOIuTHYeCKON nHpopmannu, Maaod3(d(eKTUBHA MOBCEIHEBHAs MpPAaKTUYECKas
nesTenbHOCTh . Kaxaomy dYenoBeKy B CBOEH >KM3HU MPUXOIUTCS BBIIOJHATH JIOCTATOYHO
CIIO)KHBIE PAcu€Thl U COCTABJIATH HECIOXKHBIE aJTOPUTMbI, HAaXOAWTh HYXHbIE (OPMYIBl U
IPUMEHSTh MX, BIAJAETh IPAKTUYECKUMU MNPUEMAMHU TIE€OMETPUYECKMX M3MEPEHUH U IIO-
CTpOEHUH, YUTaTh MH(POPMALUIO, MPEJICTABIECHHYI0 B BUAY TaOJUL, AUarpaMM U TrpaduKoB,
KUTb B YCIIOBUSAX HEOINPENEHEHHOCTH W IOHUMAaTh BEPOSTHOCTHBIM XapaKTep CIIydalHBIX
COOBITHIA .

OpnHOBpeMEHHO € pacmupeHueM cdep NPUMEHEHUS MaTeMaTUKUM B COBPEMEHHOM
oO1mecTBe BCE 0osiee BaXKHBIM CTAHOBUTCSI MATEMATUYECKUNM CTUITh MBIIIIJICHUS, TIPOSIBIISIONIUNACS
B ONpEeNeNEHHBIX YMCTBEHHBIX HaBbIKax . B mporecce u3ydeHHs] MaTeMaTUKH B apceHall
MpUEMOB U METOJIOB MBIIIJICHUS Y€JIOBEKa €CTECTBEHHBIM 00- pa30M BKIIIOYAIOTCS MHAYKIMS U
JeTyKIHs, 0000IIeHne U KOHKPETU3aIMs, aHAINU3 U CUHTE3, KIIacCU(pHUKAIMI U CUCTeMaTH3alHs,
abctparupoBanue M aHanorus . OOBEKThl MaTEeMaTHYECKUX YMO3AKIIOYEHWH, NpaBuiIa HUX
KOHCTPYMPOBAHMSI PACKPBIBAIOT MEXaHU3M JIOTHYECKUX TOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (HopMyaupoBaTh, OOOCHOBBIBATH M JIOKAa3bIBaTh CYXJEHUS, TEM CaMbIM pPa3BHBAIOT
jJoruyeckoe MblieHue. Benymas ponp NpUHAIIEKAT MaTeMaTHke B (HOPMHUPOBAHHUU
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS! ¥ BOCOIUTAaHUM YMEHUH eHCTBOBATh MO 3aJaHHBIM
aJIrOpuTMaM, COBEPILIEHCTBOBAaTh U3BECTHBIE U KOHCTPYUPOBATh HOBbIE . B mpoiecce pemeHus



3aJjady — OCHOBHOW y4yeOHOW JeATEeNbHOCTH Ha YpOKax MaTeMaTHKH — pa3BUBAIOTCA
TBOpYECKasl ¥ MPHUKJIATHAS] CTOPOHBI MBIIIUICHUS .

OOyyenue wmatemaTuke Ja€T BO3MOXKHOCTb pa3BUBAaTh Yy ydalluXxcs TOYHYIO,
panMoHaNbHyI0 M HH(OPMATUBHYIO pedb, YMEHHE OTOMpATh HauboJee MOIXOSIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpaHUuecKue CpelcTBa JUIS BBIPAKEHUS CYXKICHHH W HArIAIHOTO UX
IIPE/ICTABICHHUS .

HeoOxoauMbpIM KOMITOHEHTOM 00IIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUH SIBIISICTCS
o0Iee 3HaKOMCTBO C METOJAMH IMO3HAHUS JCHCTBUTEIBHOCTH, NPEJICTABICHUE O IpPEAMETE U
METO/Ie¢ MaTeMaTUKH, €r0 OTIMYUS OT METOJOB €CTECTBEHHBIX M T'YMaHUTAapHBIX HaykK, 00
0COOEHHOCTSIX MPUMEHEHHUS MAaTeMaTHKH JJIsl peIleHUs] HaAyYHBIX M MPHUKIAAHBIX 3a7ad. Takum
00pa3oM, MaTeMaTHYeCKoe 00pa30BaHUE BHOCUT CBOM 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. MecTto y4eOHOI TUCHUILIUHBI B Y4eOHOM IJIaHe

B yuebnpix mmanax IITICC3 nucnumiinHa BXOJUT B COCTaB 00MIE00pa3oBaTEIBHOTO
nukia. @opMupyercs B cocTaBe OOLIUX AUCLUIUINH.

O0beM yueOHOM TMCUMILUIMHBI B y4eOHOM IIaHe U BU/AbI Y4eOHOH padoThI

Oo0bem

Buj yuyeoHoii pa6oTni yacoB/  3a4eTHBIX

el.
MakcumasnbHas yueOHasi Harpy3ka (Bcero) 292/8,11
Oo6si3aTesibHAsE ayAUTOPHAs yueOHAasi HATPY3Ka (Bcero) 274
TOM YHCJIE:
TEOPETUUYECKHE 3aHATHS 182
MPaKTUYECKHUE 3aHATUS 92
KoncyabTanum K 3K3aMeHy 6
IIpomeskyTouHasi aTTecTanus B opMe IK3aMeH BO 2 ceMecTpe 4
caMoCTOsITe/IbHAsA padoTa K IK3aMeHy 8




4. Pe3yJbTaThl 0CBOCHHS YU€OHOM JUCUMIIJIMHBI
OcBoeHne conepkaHusi yueOHOM JAUCIUIUTHHBI 00eCIeYnBaeT JOCTHKCHUE CTYICHTAMU
CIICAYIOUINX Pe3yAbMamos:.

JJMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC PE3yNbTaThl OCBOSHHUS MPOrpaMMbl Y4eOHOTO mpeamMera «MaTemaThuKay
XapaKTepU3yIOTCS:

I'pascoanckoe socnumanue:

- c(OPMUPOBAHHOCTBIO TPAKIAHCKOW TIO3WIHMH  OOYJaromIerocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYp TPa)kIaHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI M Tp.), YMEHHEM B3aMMOJICUCTBOBATh C COLMAIBHBIMA HWHCTUTYTaMHU B
COOTBETCTBHUH C X (DYHKITUAMHU U HA3HAYCHUEM .

Tlampuomuuyeckoe 6ocnumanue:

- c(hopMUPOBAaHHOCTBIO POCCUMCKON TIpakAaHCKOW HJIGHTUYHOCTH, YBaXXEHUS K
NpOUUIOMY M HAaCTOSIIEMY PpOCCHUMCKOM MAaTE€MAaTHUKH, LEHHOCTHBIM OTHOLIEHHUEM
JOCTUKEHHUSIM POCCUMCKHX MAaTEMATUKOB W POCCUUMCKOM MaTEMaTHYE€CKOM  IIKOJIBI,
MCIIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTHX HayKaX, TEXHOJIOTHSX, Cepax SIKOHOMUKH .

J[yX08HO-HPABCMBEHHO20 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 OYTyIIEro .

Dememuyeckoe socnumanue:

- OCTETUYECKMM OTHOLICHWEM K MHpPY, BKIIOYAsA OCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, pPacCyXJECHUW;, BOCIPUUMUYUBOCTHIO K
MAaTeMaTUYECKUM ACTIEKTAM PA3JIUYHbIX BUJIOB HCKYCCTBA .

Dusuueckoe sochumanue.

- chOPMHUPOBAHHOCTHIO YMEHHUS MPUMEHSAThH MaTeMaTHYeCKHe 3HAHHWS B HHTEpecax
310poBOT0O U Oe3omacHoro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 30pPOBBIO
(3mopoBoe MUTaHUE,

- cOaaHCUPOBAHHBIN PEXKUM 3aHITUN U OTAbIXA, PEerylspHas Qu3nyeckask akTUBHOCTbD);
(hU3UIECKOTO COBEpILICHCTBOBAHMS, npu 3aHATHIX CIIOPTUBHO-03/I0POBUTEIIBHON
JIESITEeILHOCTBIO .

Tpyoosoe 6ocnumanue:

- TOTOBHOCTBIO K TPY/y, OCO3HAHUEM LIEHHOCTH TPYIOJt0OUS; HHTEPECOM K Pa3IMYHBIM
chepam npohecCHOHATBFHON AESITENTbHOCTH, CBSI3aHHBIM C MaTEMaTHUKON U €€ MPHIIOKEHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyAyIieil mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TJIaHbl, TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO H
caMo00pa30BaHUI0 HA TPOTSHKEHUHM BCEW JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pELIEHNH MPAKTHYECKUX 3a/1a4 MATEMAaTUYECKON HAIIPaBJICHHOCTH .

JKonozuueckoe socnumarnue:

- cOpMHUPOBAHHOCTBIO  SKOJOTUYECKOW  KYJIbTYpbl, TIOHUMAaHUEM  BIIUSHUS
COIMAJIbHO-3KOHOMHYECKHX TMPOILIECCOB HA COCTOSIHUE MPUPOJHOW M COUUAIBHOM Cpensl,
OCO3HAaHHEM TJI00AIBHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM; OpHUeHTalHuel Ha MPUMEHEHHE
MaTEeMaTHYeCKUX 3HAHUU ISl pelIeHHs 3ajad B 00JACTH OKPYKAIOIIeH Cpenbl, MIaHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IMOCIEACTBUM ISl OKPYKAOLIEH CPEJIbI .

Llennocmu nayunoeo nosHanus:



- c(OPMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOLIECTBEHHON MPAKTUKH, MOHUMAHUEM MaTeMaTU4YECKOl HayKu Kak cepbl
YeJI0BEYECKON JeSTeIbHOCTH, STAloB €€ pa3BUTUSl U 3HAYMMOCTH Ui Pa3BUTHUS LUBUIN3AIUY;
OBJIAJICHHEM SI3BIKOM MaTEeMaTHKH M MaTeMaTU4YeCKOW KyJIbTypoil KaK CpPEJCTBOM I1O3HAHUS
MHpPa; TOTOBHOCTBIO OCYIIECTBISITh TMPOCKTHYIO M  HCCIIEIOBATEIbCKYIO JICATEIHbHOCTh
WHIVBUAYAIBHO U B TPYIITIE .

METAINPEJIMETHBIE PE3YJIBTATBI

MeramnpenMeTHble  pe3yabTaTbl  OCBOGHHS ~ IPOTpaMMbl  y4eOHOTO  IpeaMera
«MaTeMaTHKa»  XapakTepU3YIOTCS  OBJIAZICHHEM  YHHBEPCAIbHBIMH  IO3HABATEIbHBIMU
NCUCTBUSIMH,  YHHBEPCAJIbHBIMH  KOMMYHHKATHBHBIMH  JICHCTBHSIMH,  YHUBEPCAIbHBIMH
PETyISTUBHBIMH CHCTBUSMHU.

VHMBepcalbHble MO3HABaTENIbHbIE ACUCTBUS, o0OecneunBaroT (HOpMHpPOBaHHE 0A30BBIX
KOTHUTHBHBIX IPOLECCOB 0Oydaromuxcs (OCBOGHHE METOJIOB MO3HAHMS OKPYKAIOLIEr0 MUPA;
IIPUMEHEHHE JTIOTMYECKHX, UCCIIEJOBATENIbCKUX ONepaluii, yMeHuil padboraTth ¢ nHGoOpManuen) .

basosvie nocuueckue oeticmeusi:

- BBISIBISIT M XapaKTEPH30BAaTh CYHNIECTBEHHBIC MPHU3HAKH MAaTEeMaTHYECKHX
00BEKTOB, OHATHUI, OTHOLIEHUH MEXy MOHATHUS- MU; (POPMYJIUPOBATH ONpPE/eIeHUs TOHATHIA;
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIACCU(PHUKAIMKU, OCHOBaHMSA [UId OOOOLIEHUS WU
CpaBHEHMsI, KpUTEPUH IPOBOJUMOI0 aHAJIN3a,

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

- BBISIBJIATh MAaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3HM M IPOTUBOPEUUS B
(dakTax, AAHHBIX, HAOJIOJEHUAX M YTBEPXKACHUAX; IpeniaraTb KPUTEPUU JJIsl BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

- JenaTh BBIBOJBl C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

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

- BbIOMpaTh crnoco0 pemieHust y4eOHOW 3agaud  (CpaBHMBAaTh He- CKOJIBKO
BApHMAHTOB  pEILIEHUs, BbIOMpaTh Haubojiee MOAXOASIIUMH € Y4ETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

basosvie uccnedosamenvckue oeticmeusi:

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

- MIPOBOJIUTH CaMOCTOSATENBHO CIUIAHMPOBAHHBIA AKCIEPUMEHT, HCCIIEIOBaHHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBJIEHUS, IPOILECCa, BBISBICHUIO
3aBHCUMOCTEH MEXITy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

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

- IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TakKKe BbI- JIBUTATh
MIPEJITIOI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIOBUSX .

Paboma c ungopmayueti:

— BBISBIIATHh JeUnuThl WHGOPMAIMHU, TaHHBIX, HEOOXOJAMMBIX IJisi OTBETa Ha



BOIPOC U [ peIICHU 3a/1auH;

- BbIOMpPAaTh MH(POPMALMIO W3 HCTOYHMKOB pA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMAaTU3HpPOBATh W HWHTEPIPETUPOBATh HMHGOPMAIMIO Pa3IUYHBIX BUAOB U (opm
IIPEJCTABICHMUS;

- CTPYKTYpUpOBaTh HMH(POPMALMIO, MPEICTAaBIATh €€ B Ppa3IMuHBIX (opMax,
WLUTIOCTPUPOBATH rPauuecKu;

- OLIEHUBATh HaA&KHOCTh MH(DOPMAILMK IO CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM .

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

Obwenue:

- BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHHS B COOTBETCTBUU C YCIOBHSIMU U
HeNnssMU  OOIICHHUS; SICHO, TOYHO, T'PAaMOTHO BBIPaXXaThb CBOIO TOYKY 3PEHUS B YCTHBIX H
IUCbMEHHBIX TEKCTaX, JaBaTh IIOACHEHMs II0 XOJIy pELIeHUs 3aJadd, KOMMEHTHpOBAThb
MIOJTyYEHHBIH pe3ysbTar;

- B XoJie OOCYXIEeHMs 3aJaBaTb BOIPOCHl IO CYLIECTBY OOCYXIaeMOW TEeMBl,
npoOJeMbl, pemraeMoil 3ajadd, BBICKA3bIBATh WICH, HAICIIEHHBIE HA IIOWCK PEUICHHUS;
COIIOCTABJISITh CBOU CYXJEHUS C CYXKIECHUSAMM JpPYTUX YYacTHUKOB JUaJIora, oOHapyKUBaTh
pasnuyMe U CXOJACTBO IO3UIMI; B KOPPEKTHOH ¢opme (GopMyaupoBaTh pa3HOINIACUS, CBOU
BO3PAKECHMUS;

- NPEJCTABIATh Pe3yJbTaThl pELICHUs 3aJaud, HKCIEPUMEHTA, HCCIEeI0BaHMs,
[IPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (opMaT BHICTYIUICHHS C y4ETOM 3ajad IMpe3eHTaluu U
0cOOEHHOCTEH ayu- TOPUH .

Compyonuuecmeo:

- [IOHUMAaTh M HCIIOJIb30BATh IPEUMYIIECTBA KOMAHAHOM W HWHAMBUAYaJIbHON
pa®OTBl MpHM pelIeHuH Y4YeOHbIX 3a/ay; NpPUHUMATh Ielb COBMECTHOW JIEATENIbHOCTH,
IUTAHUPOBATh OPraHU3allii0 COBMECTHOM paboThl, paclpeAessaTh BUIbl paboT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHUS! HECKOJIBKUX JIFOCH;

- y4acTBOBaTh B TPYNINOBBIX (opmax palboTsl (00CyXIeHus, OOMEH MHEHUH,
«MO3TOBBI€ LITYPMbI» U HHBIE); BBIIOJHATH CBOIO 4acTb pabOThl U KOOPAMHUPOBATH CBOU
JeUCTBUS C IPYTMMU YJIeHAMU KOMaH/Ibl; OIIEHUBATh KA4eCTBO CBOETO BKJIAJa B OO MPOIYKT
10 KpUTEpUSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMU B3aUMOJAECHCTBHUS.

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

Camoopaanuzayus:

- COCTABIIATh IUIAH, AJTOPUTM pEIICHUs 3aJjaud, BBIOMpATh CIIOCOO pEIIeHUs C
y4€TOM HMEIOIIMXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U
KOPPEKTUPOBATh BapUaHThI PEIIEHUH C y4€TOM HOBON HH(pOpMAIH .

Camoxkoumpons:

- BJIaJIeTh HABBIKAMH TO3HABATENbHOU pe(IEeKCUN KaK OCO3HAHMs COBEPIIAEMBIX
JNEHCTBUI U MBICIUTENBHBIX MPOIECCOB, UX PE3YJbTAaTOB; BIAJAETh CIOCOOAMU CAMOIPOBEPKU,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelieHns MaTeMaTUYecKol 3a1auu;

- IIPEIBUJIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHh IIpU pELICHUM 3a/layH,
BHOCUTb KOPPEKTHBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalJEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

- OLICHUBATh COOTBETCTBUE pe3yNbTaTa IEJIU U YCIOBUSM, OOBSACHATH MPUYUHBI
JOCTUKEHHUSI WJIM HEJAOCTH)KEHUS pe3yJbTaTOB JAEITEeIbHOCTH, HAXOAMTh OIMIMOKY, /1aBaTh



OLICHKY IPUOOPETEHHOMY OIIBITY.

npeomMemHuix:.
Marematnka (BKIItOUasi pasfenbl «Asrebpa M Hadajga MaTEMaTHYECKOTO aHaIu3ay,

«["eometpusi», «BeposaTHOCTh U CTaTUCTHKAY») (0a30BbI YPOBEHB) - TPEOOBAHUSA K IMPEIMETHBIM
pe3yabTaTaM OCBOCHHUS 0a30BOro Kypca MaTeMaTHKH JIOJIKHbBI OTPaXKaTh!

- BIAJICHUE METOJaMM JIOKa3aTeJbCTB, AITOPUTMaMHU PpELICHUs 337ay; yMEHHe
(bopMyIMpOBATh OINPENIEIICHUS, AKCUOMBI U TEOPEMBI, IPUMEHSATh UX, IPOBOUTH 10Ka3aTeIbHbIE
paccyXIeHMs B XOJI€ PELICHUs 3a/ay;

- yMEHHE ONepUpOBaTh MOHATUSMHU: CTENEHb 4YHCIA, JorapupM YHUCIA; yMEHHE
BBIMIOJIHATh BBIYMCICHHE 3HAYEHUH M MPeoOpa3oBaHMsA BBIPAKEHUH CO CTENEHSIMH U
norapudmamu, Tpeodpa3oBaHUs JPOOHO-PANMOHAIBHBIX BEIPAXKCHUIA;

- YMEHHE OIEPUPOBATh MOHATHAMU: pallMOHAIbHbIE, UPpPAllMOHATIbHBIE, I0KA3aTEIbHBIE,
CTEIIEHHbIE, JOrapu(PMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHUS M HEPABEHCTBA, UX CUCTEMBI,

- YMEHHE ONepUpOBaTh MOHATUAMM: (DYHKIMs, HETpepblBHAs (YHKLUSA, IPOU3BOIHAS,
nepBooOpas3Has, ONpEACICHHbI MHTErpai; yMEHUE HaXOAWTh IMPOU3BOIHBIC 3JIEMEHTAPHBIX
(GyHKUMH, UCIIONB3YsI CIPABOYHbIE MaTepHalibl; UCCIEI0BaTh B MPOCTEHIINX CIydasxX (YHKLUUU
Ha MOHOTOHHOCTb, HAXOJWTh HAWMOONBIIME M HAMMEHBIIME 3HAuYeHUs (YHKIMIA; CTPOUTH
rpad¥Ku MHOTOYJIEHOB C MCIOJB30BaHMEM allllapara MAaTeMaTU4YeCKOro aHallu3a; IMPUMEHSATh
IIPOM3BOJIHYIO IIPU PELIEHUU 3a/1a4y Ha JIBU)KEHUE; pellaTh IPAaKTUKO-OPUEHTUPOBAHHBIE 33aa4l
Ha HauOoJIbIIME U HAUMEHBIINE 3HAUEHUS, HA HaX0X/IEHUE TyTU, CKOPOCTH U YCKOPEHMUS;

- yYMEHHE ONepUpOBaTh MOHATHIAMMU: pallMOHAIbHAs (QYHKIMS, OKa3aTenbHas (QyHKIus,
creneHHast (GyHKUMs, Jorapupmuueckas GpyHKIUs, TPUrOHOMETpUUYeckre (yHKLIUHU, OOpaTHbIE
(GyHKLIMU; YMEHME CTPOUTh TIpadUKU H3Yy4EHHBIX (QYHKUUI, HCIONb30BaTh IpaduKd IMpU
M3YYEHHUH IMPOLECCOB M 3aBUCUMOCTEH, NP PEIICHUM 3aJayd U3 APYruX y4eOHBIX MpPEAMETOB U
3aJ]a4 U3 pealbHOM KU3HH; BBIpAXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXy BEJIMUNHAMM;

- YMEHHE pelIaTh TEeKCTOBbIE 33]a4M Pa3HbIX THIOB (B TOM YHUCIIE€ HA MPOLEHTHI, JOJIH U
4yacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBAapPOB U yCIIYyT, HAJIOTH, 331a4U

u3 o0acTy yrpaBiIeHUs JIMYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIISATh BBIPAKEHUS,
YpaBHEHHUsI, HEPABEHCTBA M HMX CHCTEMbl IO YCJIOBHIO 3a/lauM, HCCIEOBaTh IOJYyYEHHOE
pelleHre U OLEHUBATh PaBAONOJ00HOCTh PE3yIbTaTOB;

- YMEHHE OIEepUpOBaTh IMOHATUSAMHU: CpeqHee apu(MeTHdyecKoe, MeIuaHa,
HauOosplllee M HaWMEHbIEE 3HAYEHUs, pa3Max, IUCIEpCUs, CTaHJIApPTHOE OTKJIOHEHHE
YHCIOBOT0 Habopa; yMEHHE M3BJIEKaTh, HHTEPIPETUPOBATH MH(OPMAIHIO, MPEICTABIECHHYIO B
Tabinnax, Ha JAMarpaMMax, rpaukax, OTPaKaloIllyl0 CBOMCTBA pEaJbHBIX IPOLECCOB U
SIBJIGHUN; TPEJICTaBIsATh HH(OpPMALMIO € MOMOUIbIO TaOMUI] M Juarpamm; HcCCIea0BaTh
CTaTUCTUYECKUE JJaHHbIE, B TOM YHCJE C MPUMEHEHHEM TpaduueCcKUX METOJAO0B U 3JIEKTPOHHBIX
CPEICTB;

- yYMEHHE OIepUpOBaTh IOHATUSAMH: CIyYalHBIH ONBIT M ciydyaiiHoe coObITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHS; yYMEHHE BBIUYUCIATH BEPOSTHOCTh C HCIOJIb30BaHUEM
rpadMUecKux METOJOB; NPUMEHSTH (OPMYJIBI CIOKEHUS M YMHOXEHHMS BEpOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (POPMYIBI MPU PELICHUH 3a/1a4; OLEHUBATh BEPOATHOCTH PeaJbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMH BEIMUYMHAMU; YMEHHE MPUBOAUTH MPUMEPHI IPOSBICHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOIAHBIX U OOLIECTBEHHBIX SIBICHUSX;

- yYMEHHE ONepupoBaThb MNOHATHUSIMU: TOYKA, NpsMas, IUJIOCKOCTb, IMPOCTPAHCTBO,
NBYTpaHHBIA Yroj, CKpeIIMBaloIIMecs TNpsMble, MapajUIeIbHOCTh W MEePHEeHAUKYISIPHOCTh
NPSIMBIX U IUIOCKOCTEH, yroil MeXIy MpsIMBIMU, Yrojl MEXIy NpsIMOH U IUIOCKOCTBIO, Yrojl



MEXJYy IJIOCKOCTSMH, PAacCTOSTHME OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXKIY HpPSIMBIMH,
paccTosiHUE MEXAY IUIOCKOCTSAMH; YMEHHME MCIIOJIb30BaTh IPU PEIICHUH 3aJad HM3ydEeHHbIE
(bakThl ¥ TEOpEMBI INIAHUMETPUU; YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAOLIET0 MUPA;

- yYMEHHUE OIEepUpOBaTh MOHATUSIMU: MHOIOI'DAaHHMK, C€YEHHE MHOIOIpaHHMKa, KYO,
napauiesienune 1, mpu3mMa, nupaMuaa, GUrypa u moBepxXHOCTh BpaILlEHHs, MIMHAP, KOHYC, 1Iap,
cdepa, cedeHus (UTypbl BpalleHUs, IUIOCKOCTh, Kacaromascs cdepbl, MWIMHApPA, KOHYCA,
IUTIOIIAb TOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, HWIMHJPA, TUIOMAAb chepbl, 00bEM KyOa,
IPSIMOYTOJIBHOTO MapajljiesienuIiesia, TUpaMubl, MPU3Mbl, LWJINHAPA, KOHYyca, 1Iapa; yMEHHUe
n300paxaTh MHOTOIPAaHHUKH U IOBEPXHOCTH BpAIIECHUS, UX CEUEHHsS] OT PYKH, C HOMOILBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; 3HAKOMCTBO  C CHUMMETPHUSIMU B
IIPOCTPAHCTBE; 3HAKOMCTBO C IPABUIbHBIMH MHOTOIPaHHUKAMU;

- YMEHHE OIlepUpOBaTh MOHATUSAMU: ABHKEHHE B MPOCTPAHCTBE, MOJAOOHBIE (UTYpHI B
MIPOCTPAHCTBE; HWCIOJIB30BaTh OTHOIICHUE IUIOMAACH MOBEPXHOCTEH M OOBEMOB MOJOOHBIX
¢buryp npu perieHuu 3aaad;

- YMEHME BBIYUCIATH T€OMETPUYECKUE BEIUYMHBI (IJIMHA, Yrojl, IUIOUIa/ib, OO0bEM,
TUTOIIAb IOBEPXHOCTH), UCIIOJB3Ys U3ydeHHBIE (POPMYIIBI U METO/BI;

- YMEHHE ONepUpOBaTh MOHATUSAMHU: MPSIMOYIOJbHAs CUCTEMA KOOPJUHAT, KOOPIUHATHI
TOYKH, BEKTOpP, KOOPJUHATHI BEKTOpa, CKAJIAPHOE IPOU3BEJCHHE, Yrojl MEXAy BEKTOpaMHu,
CyMMa BEKTOpOB, IPOU3BE/ICHHE BEKTOPA HA YUCIJIO; HAXOAUTh C IOMOILBIO U3YyYEHHBIX (HOpMyI
KOOP/IMHATBI CEpeInHbI OTPE3KA, PACCTOSIHUE MEXKIY ABYMs TOUKAMU;

- yMeHue BbIOMpaTh MOAXONALIMN M3YYEHHBIH METOJ [UIsl pelleHus 3ajayu,
pacrno3HaBaThb MaTeMaThyeckue (akTbl M MaTeMaTUYeCKUe MOJEIM B MPUPOJIHBIX U
OOIIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE; YMEHHE TPUBOIUTH IPUMEPHl MaTEMATHUYECKHX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKU.

MaremaTuka (BKiIIOYas paszziensl «Anredpa W Hadala MaTeMaTHYeCKOTO aHaIu3ay,
«[eomerpusi», «BeposTHOCT, W CTAaTHCTHKA») (YIJyOJIeHHBI ypOBeHb) - TpeOOBaHUS K
IPEIMETHBIM pe3yJbTaTaM OCBOCHMS YIIyOJIEHHOIO Kypca MaTeMaTHKH JOJDKHBI BKIIIOYATh
TpeOOBaHUs K pe3ysibTaTaM OCBOEHHsI 6a30BOT0 Kypca U JIOMOJIHUTEIBHO OTPaXKaTh:

- YMEHHE OINEpUPOBATH MOHATUSIMM: OIpPEIEICHUE, aKCUOMa, TEOpEMa, CIEACTBHE,
CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYIUPOBKH; yMEHUE (HOPMYIUPOBAThH
oOpaTHO€ W TPOTUBOINOJIOKHOE YTBEPKACHHUE, NPUBOJIUTH HPUMEPHl U KOHTPIPUMEPHI,
HCIOJIb30BAaTh METOJl MaTeMaTHYeCKON HWHAYKLWU; MPOBOIAUTH JIOKA3aTElIbHBIE PACCYXIACHUS
IIpU pElIeHNH 3a/1a4, OLIEHUBATh JIOTHUYECKYIO MTPaBHUIIBHOCTh PACCyKICHMUI;

- yYMEHHE ONEpPUPOBATH MOHATHSAMH: MHOXECTBO, IOJMHOYKECTBO, OINEpAallUUd  Haj
MHO>KECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN anmapar s ONMCaHUs
peanbHBIX MPOLECCOB M ABJICHUM W NMPHU pEIIeHUH 3aJad, B TOM YHUCIIE U3 JAPYIHX Y4eOHBIX
IIPEIMETOB;

- YMEHHE ONepupoBaTh MOHATUSIMHU: Tpad, CBI3HBIM rpad, nepeBo, LMKI, Tpad Ha
IJIOCKOCTH; YMEHHUE 3ajlaBaThb M OMHUCHIBATh Ipadbl pazIUYHBIMU CHOCO0aMHU; HCIOJIB30BaTh
rpadbl pu peleHN  3a/1ay;

- yMeHHE CBOOOJHO ONEpUpOBaTh2 MOHITUSIMU: COYETAHHE, MEPEeCTAaHOBKA, YHUCIO
COYETaHUI, YMCIIO NEepecTaHoBOK; OWHOM HbIOTOHA; yMeHHEe NpPUMEHITh KOMOMHATOpPHBIE
(bakThl U pacCcyKICHMS JUIs PELIeHUs 3a71ay;

- YMEHHME OIEepUpOBaTh NOHATUAMHU: HAaTypaJbHOE YMCIIO, LEJI0€ YHUCIO0, OCTaTOK IO
MOJYJIIO, PallMOHAJIbHOE YHCIIO, MUPPALMOHAIBHOE YUCIIO, MHOYKECTBA HATYPaJIbHBIX, LEJBIX,
palOHaIbHBIX, JEHCTBUTENBHBIX YHMCEN; YMEHNUE UCIOIb30BaTh Npu3Haku aeaumoctu, HOJ n
HOK, anroputm EBkinna mpu pemieHuM 3aj4ay; 3HAKOMCTBO C Pa3IWYHBIMU MO3UIIMOHHBIMU



CUCTEMaMU CUUCIICHUS;

- yMeHHE CBOOOJHO ONEepUPOBATH MOHSITHSIMU: CTENEHb C IIeJIbIM MOKa3aTejaeM, KOPEeHb
HaTypaJIbHOM CTENEHU, CTENEHb C PALMOHAJIBHBIM MOKAa3aTeJeM, CTENEeHb C JACHCTBUTEIbHBIM
(BellecTBEHHBIM) MOKa3aTelneM, JIorapudM 4Yucia, CHHYC, KOCUHYC U TaHI'€HC MPOU3BOJIBHOIO
4YUCIIA;

- yYMEHHME OIEpUPOBATH IMOHATHSIMH: TOXJIECTBO, TOKIECTBEHHOE IIPeoOpa3OBaHUE,
YpaBHEHUE, HEPABEHCTBO, CUCTEMa YpPaBHEHUN W HEPaBEHCTB, PAaBHOCWJIBHOCTb YpPaBHEHUH,
HEPABEHCTB M CHUCTEM, pALMOHAIBHBIE, WPPALUOHAIbHBIE, I10KAa3aTEJbHbIE, CTEIEHHBIE,
jorapu@MuuecKue, TPUTOHOMETPUYECKHE YpaBHEHHS, HEPaBEHCTBA U CHCTEMbI, yMEHHE
peuiaTh ypaBHEHHUs, HEPABEHCTBA U CHCTEMBI C IIOMOILBIO pA3JIMYHBIX I[PUEMOB; pEIATh
YpaBHEHUs, HEPABEHCTBA M CUCTEMBI C MapaMeTPOM;IIPUMEHATh YpaBHEHHUs, HEPABEHCTBA, UX
CUCTEMBI JJIsi PELICHUS MaTeMaTUYeCKUX 3aJad W 3aJad W3 pazIUYHbIX 00JacTel Hayku u
pEealbHOM KU3HH;

- yMeHue cBOOOJHO ONEpUPOBaTh MOHATUAMH: Tpapuk (QyHKIHMH, oOpaTHas (QYyHKIUS,
KOMMO3ULUsl (QYHKIMNA, JTUHEHHass (QYHKIUS, KBaapaTHuHas (YHKIWSA, CTeTeHHas (DYHKIHS C
[EeNbIM  IOKa3aTelieM, TPUTOHOMETpHUYeCKHe (YHKIMU, OOpaTHbIE TPHUTOHOMETPHUYECKHUE
GbyHKIMY, MOKa3aTenpHas U Jorapudmudeckas GyHKIMH; YMEHUE CTPOUTH TpaduKu (YHKIIHIA,
BBITIOJHSATH MpeoOpa3zoBaHus rpadukoB GYHKIUI; yMEHHE UCTIOIb30BaTh rpaduku QyHKIUN AJis
W3YYEHHUS MPOIIECCOB U 3aBUCUMOCTEH MPHU PEIIeHUH 3a7a4 U3 IPYruX Y4eOHbIX MPEAMETOB U U3
peallbHOM KU3HU; BRIpaXXaTh (GopMylaMu 3aBUCUMOCTU MEXIY BEIMUYMHAMU; YMEHHUE CBOOOHO
ONEPUPOBATH TOHATHAMHU: YETHOCTh (YHKUWHU, MEPUOAUYHOCTh (DYHKIMH, OTPaHUYEHHOCTh
(GyHKINH, MOHOTOHHOCTh (YHKIMH, 3KCTpeMyM (yHKIUHM, HauOoibllee W HaWMEHbIIEE
3HaYeHHe (YHKIMKA HA TPOMEXKYTKE; YMEHHE IMPOBOIUTH HCCIENOBaHWE (YHKIHMU; yMEHHE
MCIIOJIB30BAaTh CBOMCTBA U TpapuKu (PYHKIUI U pElIeHUs] ypaBHEHUH, HEPABEHCTB M 33724 C
napamMeTpamu; u300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBA PEIICHHN ypaBHEHHI,
HEPABEHCTB U UX CUCTEM;

- yMeHHE CBOOOJHO ONEpHUpOBaTh MOHATHSAMM: MOCIEA0BATEIbHOCTh, apupMeTHIecKas
mporpeccusi, TeoMeTphuYecKasi Iporpeccus, OeCKOHEYHO YyObIBalomiass TreoMeTpudeckas
IIporpeccusl; yMEHUE 3a7aBaTh I10CJIEJ0BATEIbHOCTH, B TOM YHCJE C IMOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMEHHE ONEepUpOBaTh MOHATHUSMHU: HENPEPHIBHOCTh (YHKIIMH, aCUMITOTHI rpaduka
(GyHKIMY, 1epBas U BTOpasi MPOU3BOJHAS (YHKIMH, TEOMETPUUECKUA U (PU3NYECKUI CMBICI
MIPOM3BOJIHOM, MEepBOOOpa3Has, OMPENCIICHHbI MHTErpajg; yMEHHWE HaxOIUTh ACHUMITOTHI
rpadpuka (yHKIMHM;, yMEHHE BBIYUCIATH NPOU3BOJHBIE CYMMBI, HPOM3BEAEHUS, YACTHOIO H
KOMMO3ULUN (YHKLIMN, HAXOIUTh YpaBHEHHE KacaTeldbHOH K rpaduky (yHKIUHM;, yMeHHE
UCTOJIb30BaTh MPOM3BOJHYIO U MCCIENOBaHUS (YHKUMH, AT HAXOXKACHUS HaWITy4Ilero
peleHus B IPUKJIaIHbIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKUX M (PU3MUECKUX 3a/adax, JUIs
olpesieNieHUus] CKOPOCTH M YCKOPEHUS; HaXOJUTh IUIOMAAM U 00beMbl (UIYp C MOMOUIBIO
MHTErpaa; 3HakOMCTBO ¢ MaTeMaTHYE€CKHM MOJEIUPOBaHUEM Ha npumepe nuddepeHantbHbIX
YpaBHEHU;

- yYMEHHE ONEepUPOBATH MOHITUIMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUJIEKCHBIE
quciaa, MOAYJAb M apryMEHT KOMIUIEKCHOTO 4Hcia, ¢opMma 3alucd KOMIUIEKCHBIX YHCell
(reomeTpuyeckas, TpUIOHOMETpUYecKas M  anreOpamdeckas); yMeTb  IPOU3BOJIUTH
apupMeTHyecKue JEHCTBHS C KOMIUIEKCHBIMM YHCIaMH;, 3HAaKOMCTBO C HCIIOJIb30BaHHEM
KOMIUIEKCHBIX YHCET,

- yMeHHE CBOOOJHO ONEpUPOBATh MOHATUSAMH: CpeHee apupMeTHYecKoe, MeIHaHa,
HauOoJblllee M HaMMEHbIee 3HAYeHUs, pa3Max, AWUCIEPCUs, CTaHJApTHOE OTKJIOHEHHE MJis



ONMCAaHUs YMCIOBBIX AHHBIX; YMEHUE HMCCIEA0BATH CTaTUCTHYECKHE NAHHBIC, B TOM YHCIIE C
IPUMEHEHHEM TIpaUUecKUX METONOB M JJIEKTPOHHBIX CPEICTB; TpaHUuecKd HcCCIel0BaTh
COBMECTHbIE HAa0JIIOJICHHs C IOMOLIbIO TUarpaMM pacCceMBaHUs U IMHEHHOM perpeccuu;

- yYMEHHUE HAXOJIUTh BEPOATHOCTH COOBITMH C MCIIOJIb30BaHHEM I'pauueCcKUX METOJIOB;
IPUMEHATH U PEUIeHus 33134 (OPMYIIBI CIOXKEHUS M YMHOKEHHUSI BEpOATHOCTEH, hopmyiy
MOJTHOW BeposTHOCTH, hopmyny bepHysin, xomOuHaTopHble (BakTbl ¥ (OPMYIIBI, OLECHUBATH
BEPOSITHOCTH pealIbHBIX COOBITHH;

- YMEHHME OIEepupoBaThb IMOHATUSAMHU: ClydailHas  BEJIMYMHA, paclpeiesieHue
BEPOATHOCTEH, MATEMATUYECKOE OKUJAHUE, TUCIIEPCHUS U CTAaHJAPTHOE OTKJIOHEHUE CIy4alHOU
BEIMYMHBI, (YHKIMM pacupefeseHuss W IUJIOTHOCTM PaBHOMEPHOrO, II0Ka3aTelbHOTO U
HOPMaJIbHOTO PaCIpEeleIICHN; YMEHHUE HCIIOJIb30BATh CBOMCTBA N3YUYECHHBIX PACIpPECIICHUN IS
peleHus 3aaad; 3HAKOMCTBO C IMOHATUSAMH: 3aKOH OOJBIIMX YHUCEN, METOAbI BbIOOPOUYHBIX
UCCIICIOBAHM; yMEHHE MPHUBOAUTH TPUMEPHI TMPOSIBICHUS 3aKOHA OOJBIINX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUIX;

- YMEHHE CBOOOJHO OIEPUPOBATH TOHSATHSAMH: TOYKA, TMpsMas, IUIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JyY, IUIOCKMH YroJl, JBYI'PDAaHHBIA Yroj, TPEXI'PAHHBIA YrOJ,
[IEPECEKAIOIINECS, NapaUIeJIbHbIE W CKPEIIMBAIOIIMECS MpsMble, IapauleIbHOCTh "
NEPIEHIUKYIIPHOCTD IPAMBIX U IJIOCKOCTEH, Yrojl MEXAY NPSMBIMH, YTroJl MEXKIYy NpPsSAMON U
IJIOCKOCTBIO, YIOJl MEXy IIJIOCKOCTSIMU; YMEHHE HUCII0JIb30BATh IIPY PEIICHNN 3aa4 U3y4EHHbIE
(bakThl U TEOPEMBI IJITAHUMETPUH; YMEHHE OLIEHUBATh Pa3Mepbl 00BEKTOB B OKPYKAIOLIEM MUPE;
YMEHHE ONEpUPOBATH MMOHATHSMH: MHOTOIPDAaHHUK, CEUYEHHWE MHOIOIPAHHUKA, IPaBUJIbHBIN
MHOTOTPaHHUK, MPH3Ma, TUpaMua, GUrypa u MOBEPXHOCTh BpalleHHs, IWIMHIP, KOHYC, IIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyCca M LWIMHIPA, MapajUIeTIbHBIE OCH WIH
OCHOBAHHIO, CEYEHHUE IIapa, IJIOCKOCTb, Kacawomascs cheppl, LUIMHApPA, KOHYCAa; yMEHUE
CTPOUTH CEYEHHWE MHOTOTpaHHHMKA, H300pa)kaTb MHOTOTPAHHUKH, (UTYpBl M TIOBEPXHOCTH
BpAILICHUsA, UX CEYECHHs], B TOM UHUCIIE C MIOMOIUBIO NIEKTPOHHBIX CPEICTB; YMEHHE INPHUMEHATH
CBOWCTBA T€OMETPUUYECKHUX (PUTYp, CAMOCTOSATENLHO (POPMYIUPOBATh ONpEAETICHUS U3YdaeMbIX
¢buryp, BbLABUraTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX F€OMETPUUECKUX (GUryp, 000CHOBBIBATh
WIM ONpPOBEpPrarh UX; yMEHHE MPOBOJUTH KIACCUPHUKAIMIO (GUTYp MO Pa3IMYHBIM MPHU3HAKAM,
BBITIOJHATH HEOOXOAUMBIE JIOTIOJIHUTEIbHBIE TOCTPOCHHUS;

- yYMEHHE CBOOOJHO OINEpPUPOBATH MOHATHAMH: IUIOIIAIb (QUIYpbl, 00BEM (UIYpHI,
BEJIMYMHA yIJa, PACCTOSHUE OT TOUKH /10 INIOCKOCTH, PACCTOSTHUE MEX]y MPSMBIMU, PACCTOSIHUE
MEXY IUIOCKOCTAMH, IUIOMaab cepbl, MIOMaab MOBEPXHOCTH NMUPaMUJbI, MPU3MBbI, KOHYCA,
WINHAPA, 00bEM KyOa, MPSMOYTOJIBHOTO Mapajliesienuiesa, MTUpaMuibl, TPU3Mbl, [UIUHIPA,
KOHYcCa, [I1apa; yMEHHEe HaX0JIUTh OTHOIIEHUE 00BEMOB OJOOHBIX (BUTYD;

- yMeHue CBOOOJHO OINEPUPOBATH MOHATHSIMHU: IBM)KEHHE, MapajyiesIbHbIA HepeHoc,
CUMMETpHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue Mo1o0usi, moJo0HbIe
(Gurypsl; yMeHUE pAaclo3HaBaTh paBHble M MOJOOHbIE (UIYpbl, B TOM 4YHCI€ B TNPUPOJE,
UCKYCCTBE, apXWUTEKType; yMEHHE HCIOJIb30BaTh TIE€OMETPHUYECKHE OTHOIICHUS, HaXOAWUTh
reoMeTpUYecKre BEIMYMHBI (JUIMHA, Yroj, IJIomab, 00beM) IMpU pelIeHUuU 3ajJad U3 JIPYrux
y4eOHBIX IPEIMETOB U U3 PealIbHOM JKU3HH;

- yMeHHue CBOOOJHO ONEepUpOBaTh MOHATHAMM: MPSMOYTOJIbHAS CHUCTEMa KOOPJHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOM3BEIEHUE BEKTOPA HA
YHCII0, PAa3IoKEHHE BEKTOpa Mo 0a3ucy, cKalsipHOe MPOM3BEACHUE, BEKTOPHOE MPOU3BEICHUE,
yrojl MeXAy BEKTOpaMH; YMEHHME HCIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METOH M
pelieHrsl TeOMEeTPUYECKHX 3aJady W 3ajJad Jpyrux Y4eOHBIX IIPeJAMETOB; 3HAKOMCTBO C
NOHATUSIMH: MaTpuua 2xXx2 u 3x3, ONpenenuTeslb MATPUIbl, TE€OMETPUYECKUN CMBICHT



OIIpEeACIINTENS,

- YMEHHE MOJEIHMPOBAaTh PEAIBHBIC CUTYyallUH Ha SA3BIKC MAaTEMaTHKH; COCTaBJIATh
BBIPQKCHUS, YPAaBHEHUS, HEPABCHCTBA M HX CUCTEMBI II0 YCIOBHIO 3aJa4yM, MCCIEA0BaThb
IIOCTPOSHHBIE MOJIEH C UCIOJIb30BaHUEM allnapaTa ajareopsl, HHTEPIPETUPOBATh MOTYYEHHBIN
pe3yibTaT; CTPOUTh MAaTEMaTUYECKHE MOJEIM C IOMOILIBIO T'€OMETPUYECKUX IOHATUN W
BEJIMYUH, DPEIIATh CBSA3aHHBIE C HUMHU IIPAKTUYECKHE 3aJ1a4d; COCTABISATH BEPOATHOCTHYIO
MOZEJIb U UHTEPIPETUPOBATH MTOIYYEHHBIM pe3ysbTaT; peuaTh IPUKIaAHbIC 3a1a4d CPEACTBAMU
MaTeMaTHYeCKOr0 aHajlu3a, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOTO U  (PU3UUECKOTO
XapakTepa;

- YMEHHME BbIOUPATh MOIXOASIINI METO Ul PELIeHNs 3a/1aul; TIOHUMaHHE 3HAYUMOCTH
MaTeMaTUKd B HM3yYEHUM IPUPOAHBIX M OOILIECTBEHHBIX IPOLIECCOB M SBJICHUN; YyMEHHE
pacrno3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMATHKU B HMCKYCCTBE, YMEHHME IPUBOAUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MATEMAaTUYECKOU HAYKH.

OK 01. Boi6upate crnocoObl pemeHust 3aaad  NpoQecCHOHAIbHON JesSTeIbHOCTH
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBAa MOWCKA, aHAIM3a U UHTEPIPETALUU
uHbopManud ¥ WHPOPMALMOHHBIE TEXHOJOTHH JJISi BBIIOJHEHUS 331ad MpOodeCcCHOHATBLHOU
NESITEIbHOCTH.

OK 03. [InanupoBaTh U peamu30BbIBaTh COOCTBEHHOE TMpodeccHuoHAbHOE U
JUYHOCTHOE Ppa3BHUTHE, MPEANPUHUMATENBCKYIO JEATEIbHOCTh B MpodeccHoHambHOU cdepe,
MCIOJIb30BaTh 3HAHUA MO0 (PUHAHCOBOM IPAaMOTHOCTH B Pa3IMYHbBIX KU3HEHHBIX CUTYAIUX.

OK 04. O} dexTuBHO B3aUMOIEHCTBOBATh U PabOTaTh B KOJUIEKTUBE M KOMAH/IE.

OK 05. OcymiecTBIATh  YCTHYHO M NHCHBbMEHHYIO  KOMMYHHMKAllMIO  Ha
roCyJapcTBeHHOM si3bike Poccuiickoit dexepanuu ¢ y4eToM OCOOCHHOCTEH COLMAIBHOTO U
KYJIbTYPHOT'O KOHTEKCTA.

OK 06. [IposiBIATE  TpaXkAaHCKO-NATPHUOTUYECKYIO IO3UIMIO, JEMOHCTPHUPOBATh
OCO3HAHHOE TIIOBEJEHUE HA OCHOBE TPAAMIMOHHBIX POCCUHCKHUX JyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YYETOM T'apMOHM3ALMU MEKHALMOHAIBHBIX M MEXPEIUTHO3HBIX
OTHOIIEHUH, IPUMEHSATH CTaHIaPThl aHTUKOPPYILIMOHHOIO TIOBEICHUSI.



5. TemaTnuyecKkuii IJIaH U coJiepKaHUe YUeOHOH TucIUMIIMHBI MaTemaTuka.

HaumenoBanme pasgenoB | CogepikaHue y4eOHOro MaTepuasa, JadopaTopHblie padoThl U NPAKTHYECKHEe 3aHATHS, caMocToATebHAaA | O0bem yacoB/ | YpoBeHb
U TeM pa0ota o0yuaromuxcst 3a4. ea. OCBOEHMA
1 2 3 4
Pa3nen 1 IloBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI
Tema 1.1 llean u 3anaun | Cogep:kaHue y4e0HOro MaTepuaJia
MAaTEMATHKH IPH OCBOEHUH | [lenp 1 331a9u MaTeMaTHKH MTPH OCBOCHHUN CHETIHAaTHbHOCTH. 2 12
CHEHUATBHOCTH. 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 YHCIaMH, C OOBIKHOBEHHBIMH U IECSITHYHBIMH APOOSIMH. 2 19
U npeodpa3oBaHust JeiicTBus co cTeneHs MU, GOPMYJIbl COKPAILIEHHOTO YMHOKEHHS ’
Tema 1.3 Teoverpusi na Coaep:xanue yueOHOro MaTepuaJia
LI0CKOCTH MP. Bunmel mimockux ¢uryp M ux Iiomanb. [IpakTHKO-OpHEHTHPOBAHHBIC 3aJadyd B Kypce T€OMETpUH Ha 2 23
IJIOCKOCTH
Tema 1.4 TIponenTHbIe Conep:kanue y4eOHOro MmaTepuasa
- [IpocThie MpoIeHTHI, pa3Hble crocoObl BeIYHCICHHUS. 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 IIP. JIunelinbie, KBapaTHBIE, IPOOHO- IMHEHHBIE YPABHEHUS U HEPABESHCTBA 2 2,3
CrniocoObl perieHust cucTeM JHHEHHbIX ypaBHeHHMH. [lomsTus: marpuna 2*2 m 3*3, onpeaenuresnb 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 [lpsiMble U IUIOCKOCTH B IPOCTPAHCTBE.
Tema 2.1 OcHOBHBIE Coaepxanne yueOHOr0 MaTepHaJIa
NMOHATHA B cTepeomerpun. | [Ipeamer crepeomerpun. OCHOBHBIE TIOHATHUS (TOYKA, MpsAMasi, TNIOCKOCTh, IPOCTPAaHCTBO). OCHOBHBIE aKCHOMBI
PacnoJioxkenue NpsiMbIX M | ctepeomeTpun. llepecekarommecs, napajulebHble W CPAIIMBAIONIUECS MpPsSMble. YTOJI MEXAY MpsIMBIMH B 2 1,2
IJIOCKOCTEHA. npoctpancTse. IlepneHanuKynsspHOCTh NpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHbIE (PUTYPHI.
Coaep:xanue yueOHOro MaTepuaJia
[NapannensHble psaMble 1 TuIockocTh. Onpenenenue. [lpusnak. CroicTBa.
Tema 2.2 IlapanneasHocts | [lapamnensasie mmockoctu. Onpenenenne. [Ipusznak. CBoiicTa. 4 12
NPSAMBIX, TPSIMOH H Tetpasap u ero anementsl. Ilapamnenenunen m ero snemeHThl. CBOMCTBa NPOTHBOIONOXKHBIX TpaHEN U ’
IUIOCKOCTH, IUIOCKOCTel | amaroHaiel mapamuienenunena. [loctpoenne OCHOBHBIX CEUEHHUH.
IIP. Pemienue 3anau 2 23
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Coaep:kanue y4eOHOro MaTepuaJa

Hepnel;gli‘:g'ﬁfpnocu IlepnieHaUKyIApHBIE  IPSMEIE. § [TapauiensHble  TpAMBIE, IMEPHEHIUKYJSAPHBIE K IUIOCKOCTH. IIpm3Hak
HPSIMBIX, IPSAMOIi 1 MEPNEeHIUKYIAPHOCTH  MpsIMOM M IJIOCKOCTH.  JlOKa3aTenabCTRBO. vHepneH)menﬂp U HakJIOHHAs. 12
N [lepnenaukynsapusle mockocT. [Ipu3Hak nepneHANKYISIPHOCTH TIOCKOCTEN. Jl0oKa3aTenbCTBO. ’
TUIOCKOCTH, INIOCKOCTEH
PaccTosinue B mpocTpaHCTBE
Tema 2.4 Teopema 0 Tpex Coaep:kanue y4e0HOro MaTepuaJa §
e —— Teopema o Tpex neprneHAUKyIspax. JlokazaTenscTBO. YTOI MEXIY MPSIMOM U IJIOCKOCTBIO. 12
YTr0a Mexay IIIOCKOCTSIMHU.
Tema 2.5 ITapamiensnsie, | Coaep:kaHue yueGHOro MaTepuaJia
NepreHIuKyJIsipHbIe, IIP. Axcuomsel crepeoMerpuu. llepneHIUKYyIIpHOCTh MPSIMOM M IIOCKOCTH, MapajlIeAbHOCTh JBYX IPSMBIX,
CPaNUMBAOIIHNECH NPAMBIE. | IEPIEHANKYISIPHBIX MJIOCKOCTH, IEPIEHIUKYIAPHOCTD MIOCKOCTEM. 2,3
Tema 2.6 Pemenne 3agau. | Coaepaxanne yue0HOr0 MaTepHaJia
IIpsiMbIe B JIOCKOCTH B IIP. PacnioniosxeHue OpsiMbIX U IUIOCKOCTEN B IPOCTpaHCTBe. 1lepneHIuKyIsIpHOCTD U NapajuieIbHOCTh IPSIMBIX U 23
NMPOCTPAHCTBE mwiockocTel. CpalnuBaronyecs npsiMble ’
Pa3nes 3 KoopauHaTsl H BeKTOPBI
Tema 3.1 /lexapToBbl Coaep:xanue y4eOHOro MaTepuaJia
KOOPAUHATHI B JlexapToBBl KOOpaMHATHl B mpocTpaHcTBe. [Ipocreiimme 3amaun B KoopauHatax. PaccrosHue MexIy IBYMS 19
npocrpancrie. Paccrosanue | roukamu. KoopauHaTel cepelMHbI OTpe3Ka. ’
MEKIY ABYMS TOYKaAMMU. IIP. Pemenne 3amau. KoopauHaTHash IUIOCKOCTh. BEIMHCIEHHWE pPACCTOSHUNA W IUIOMIAJCH HA IJIOCKOCTH.
Koopaunatel cepexuHb KonnuectBeHHbIE pacyéThl 2,3
OTpe3Ka.
Coaep:xanue yueOHOro MaTepuaJa
Tema 3.2 BexkTophl B BexTops! B npocTpancTBe. Cl0XKEHNE W BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
NMPOCTPaHCTBE. YT0JI gucino. Komiutanapaele BekTOphl. CKalipHOE NIPOM3BEICHHE BEKTOPOB. PasioxeHHe BEKTOpa MO TpEM
MeKAy BeKTOpaMH. HEKOMIUTaHapHBIM BekTopaM. KoopauHaThl BEKTOpa, CKaIApHOE MPOU3BEAECHHE BEKTOPOB B KOOPAMHATAX, YTOJ 1,2
CxansipHoe mpon3BeeHHe | MEXJy BEKTOpaMH, Yroj MEXIy NPSMOM M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSAMHU. YPaBHEHHE IJIOCKOCTH.
BEKTOPOB ['eomeTpudeckuii CMBICT onpeesieHus 2*2
ITP. Pemenue 3amau 2,3
Pasnes 4 OcHoBbl TpUroHoMeTpun. Tpuronomerpunieckue GyHKIHA
Tema 4.1 Coaep:xanue yueOHOro MaTepuaJa
Tpuronomerpuyeckune Pagunanenas Mepa yria. IloBopoT Touku BOKpyr Havasa koopauHat. OnpeseeHue CUHyca, KOCHHYyca, TaHTeHca U
(yHKUMH NPOM3BOJLHOIO | KOTaHreHCa. 3HAKM CHHYCAa, KOCHHYCa, TAHICHCa M KOTAHICHCA IO YETBEPTSAM. 3aBHCUMOCTb MEXKIY CHHYCOM, 12
yraa, ynciaa. Paguannasg | KOCHHYCOM OJTHOTO M TOTO XK€ yTIJa. '
rpagycHasi Mepa yrJa
Tema 4.2 OcHOBHBIE Copaepxanne yueOHOr0 MaTepHaJIa
TPUTOHOMETPUIECCKHUE Tpuronomerpuueckue TOXAeCTBA. CHHYC, KOCHHYC, TAHT€HC M KOTAaHI€HC YIJIOoB O U —O. CDOpMyJ'ILI
ToXkecTBa. PopMyabl NIpUBEICHNS 1,2
NpPHUBeIeHAs
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Tema 4.3Cunyc, KOCUHYC,
TaHT'eHC CYMMBI U
Pa3sHOCTH ABYX YIJIOB.

Coaep:kanue y4eOHOro MaTepuaJa

CymMMa ¥ pa3HOCTh CHHYCOB, KOCHHYCOB. CHHYC W KOCHHYC IBOMHOTO yriia. ®opMyibsl HMOJOBHHHOTO yrJja.
[IpeoOpazoBaHue CyMMBI TPUTOHOMETPHYSCKUX (DUKIUI B MMPOU3BEICHUE U MTPOU3BEICHUS B cCyMMYy. BeipakeHue

CuHyc 1 KOCHHYC TPUTOHOMETPUYECKUX (GYHKIUH dYepe3 TaHreHC MOJOBHHHOrO aprymenrta. [IpeoOpasoBaHme mpocTemmx 12
ABOUHOrO yriaa. @opmyJibl | TPUTOHOMETPUYECKHUX BbIPAKECHUN
0JJOBHHHOIO YI.jIa IIP. Penienve 3amaq 2,3
Tema 4.4 dynkumn, nx Coaepxanne yueOHOr0 MaTepHaJa
cBoiicTBa. Crioco0bI Ob6nacte ompenesneHUs 1 MHOXKECTBO 3Ha4deHWH ¢yHKuuil. UETHOCTH, HEYETHOCTH, MEPUOAUYHOCTD (DYHKIIMH. 12
3agaHus QyHKIUH Crioco0sI 3ananust GpyHKITHI ’
Tema 4.5 Copaeprxanue yued0HOro MaTepuajia
Tpuronomerpuyeckne O6nacTe onpeneseHUs © MHOXKECTBO TPUTOHOMETpHYecKHX (pyHKIMHA. YeTHOCTh, HEUYETHOCTh, MEPUOJUIHOCTD
(yHKuUHN, UX cBOiicTBa M | TpuroHomerpuyeckux ¢yHkiuid. CBoiicTBa U rpadguku GpyHKIUit Yy=COS X, Y=sin X , y=tg X, y=ctg X. 1,2
rpaguxmu.
Tema 4.6 IIpeoopazosanue | Conep:xkaHue yueOHOro MaTepuasia
rpaguxon IIP. CxxaTue 1 pacTsHKCHUE TPAPUKOB TPUTOHOMETPUICCKUX (DYHKIIHH.
TPUTOHOMETPHYECKUX [IpeobpazoBanue rpagKOB TPUTOHOMETPUIECKUX (HYHKITUH. 2,3
pyHkumii.
Tema 4.7 Onucanue Conep:kanue y4eOHOro MmaTepuasa
NPOU3BOACTBEHHBIX IIP. Vicrionp3oBaHUE CBOWMCTB TPUTOHOMETPUUECKUX (DYHKIUHI B POPECCHOHANBHBIX 3a7adax
MPOIECCOB € MOMOIIBIO 2,3
rpagukoB GyHKUM
Tema 4.8 O6paTHbIe Coaep:xanue yueOHOro MaTepuaJia
TPUTOHOMeTpHYecKue O6patHble TpUroHoMeTpudeckne QyHKuH. Mx cBoiicTBa 1 rpaduKH. 12
byHkuun '
Coaepxanne yueOHOr0 MaTepHaJa
VYpaBHeHue COSX=a. YpaBHeHue Sin X=a. YpaBHeHue tg X=a, Ctg x=a. PelieHue TpUroHOMETpHYECKUX yYPaBHEHUI
Tema 4.9 OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUUECKHE YpPaBHEHUS, CBOJALIMECS K KBaJpaTHBIM, pelIaeMble 19
Tpuronomerpuyeckune pa3nokKEHNEM Ha MHOXKHUTENH, OTHOPOIHBIE. '
ypaBHeHusi 4 HepaBeHcTBa | IIpocteiimue TpuroHoMeTpuiecKre HEPaBEHCTBA
IIP. IIpeoOpazoBaHrne TPUTOHOMETPHUYECKHX BBIpAKCHUH. PellleHne TPUTOHOMETPUYECKUX YpaBHEHHH U 23
HEPABEHCTB, B TOM YHCJIC C UCIIOJIb30BAHUEM CBOMCTB ()YHKITHIA. '
Tema 4.10 Cucremsl Copepxanne yueOHOr0 MaTepHaJia
TPUTOHOMETPHYECKUX .
ypaBEenmii CucTemMbl TPUTOHOMETPUUECKUX YPaBHEHUI 1,2
IIP. Pemenne 3amad mo mporIeHHBIM TeMaM 2,3
Pasnes 5 KommekcHble ynciia
Tema 5.1KoMIUIEKCHbIE Copepxanne yueOHOr0 MaTepHaJia
anena [onstne xommiekcHoro yncna. ConpsHKeHHBIE KOMIDIEKCHBIE YMCIIa, MOAYJIh U apTYMEHT KOMIUIEKCHOTO YHCIIa. 12

dopMa  3ammWcH  KOMIUIEKCHOTO  9mcia  (TeoMeTpHdecKas, TPUTOHOMETpHWUECKasi,  anreOpamdeckas).
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ApudmMeTnyeckre ISHCTBHS C KOMIUIEKCHBIMY YHCIIAMHU

ITP. BrinonHeHue pacy€ToB ¢ MOMOIIh KOMIUIEKCHBIX uncell. [IpuMepbl UCIIOIb30BaHUSI KOMILUIEKCHBIX YHCEl 2 2,3
Paznen 6 IIpousBoaHasi 1 nepBoodpasHas GyHKIMHU
Conep:xanue y4eOHOro MaTepuaJia
Tema 6.1 ITousTHe OnpenerieHue  YKUCIOBOMH  TMOCIEAOBATENILHOCTH W CIOCOOBI  ee  3amaHus. CBOWMCTBA  YHCIOBBIX
NPOou3BOAHONH. DOPMYJIbl M | TTOCIICIOBATEIIHHOCTEH. Omnpenenenne npejena MOCJIEA0BATEILHOCTH. Brruucnenue MIPENETIOB
npaBuia nocnenoBatenbHocTed. [penen pynkunn Ha OeckoneuHoctu. [Ipenen GpyHkmy B TOUKe. 2 1,2
auddepeHuupoBaHust [pupamenus aprymenta. [Ipupamenne GpyHKunu. 3anaun, TPUBOISIINE K MOHITHIO TPOU3BOAHON. OnpeaencHue
MIPOW3BOTHON. ANITOPUTM OTBHICKAHUS TPOHU3BOTHOM.
Tema 6.2 IIpousBoaHbie Copaeprxanue yued0HOro MaTepuajia
CYMMBI, Pa3HOCTH Dopmynsl auddepenumpoanst. [lpasuna nuddepeHIpoBaHHs. 4 1.2
npousseaenusi, YacTuoro | IP. pemenne npuMepoB 1o TeMe 2 2,3
Tema 6.3 IIpousBoaHbie Conep:xanue yueOHOro MaTepuaJia
TPUTOHOMETPUYECKUX Onpenenenne crnoxkuoi ¢Gyakmuu. IlpomsBoanas TpuroHomerpuyecknx ¢GyHKmmiA. [IpomsBomnHas CcioxKHON 4 19
¢yukuuii. [lponzBoanas | pyskum '
CJI0KHOM (PyHKIMHU IIP. penieHre NpUMEPOB 0 TEME 2 2,3
Tema 6.4 Ilousitue o Conep:xanue yueOHOro MaTepuaJia
HenpepbiBHOCTH QyHKuMHU. | [lonstne HempeppiBHOW QyHknmu. CBolicTBa HempepbhiBHON (yHKIMH. CBA3b MEXIy HENPEpPHIBHOCTHIO U 2
MeToa HHTEPBAJIOB. b dbepeHInpyeMOoCThI0 QYHKIMH B TOUKE. AJITOPUTM pellieHHe HEPABEHCTB METOJOM HHTEPBAJIOB.
Tema 6.5 I'eomeTpuyeckuii Conepikanne yqueﬁﬂoro Mareprata > = v
i UIMTCCKHH CMBICT l'eomeTpuyeckuii cMmbICT NpPOU3BOHOI (GbyHKUMU- yrioBoi koddduimeHt kacaTenbHON erpa(bmcy (hyHKIMU B
IpOHIBOTHOH. TOYKe. YpaBHEHHE KacaTelbHOH K rpaduky GyHKIIUH. AITOPUTM COCTaBIEHHS KacaTelbHOU K TpaduKy (QYHKIIHA 4 1,2
y=f(x)
Tema 6.6 ®usuueckmii Conep:xanue yueOHOro MaTepuaJia
CMBICJI MPOU3BOHOI B
npodgeccuoOHAIBHBIX ITP. ®usnveckuii (MEXaHUIECKHIT) CMBICI TPOM3BOIHON - MTHOBEHHAsi CKOPOCTh B MOMEHT BpeMenu t:v=S'/ (t) 2 2,3
3agavax
Conep:xanue yueOHOro MaTepuaJia
Tema 6.7 MOHOTOHHOCTE Bospacranue u YGBIB?HI/IG (YHKIIMU, COOTBETCTBUE BO3pACTaHHS H ¥6BIB3HI/IH q)yIjKHI/II/I 3HaKy IPOW3BOIHOM.
(bymKumii, Toukn [lonsiTre MPOU3BOHON BBICIIETO MOPSIKA, COOTBETCTBHE 3HAKA BTOPOI MPOMU3BOIHON BBITYKIOCTH (BOTHYTOCTH)
JKCTpeMyMa (YHKIMU Ha OTpe3Ke. 3aJayd Ha MaKCUMyM U MHHUMYM. [lOHSTHE aKCHOMBI, CHOC(3'6BI 150, onpeﬂengﬂnﬂ 4 1,2
AJIropuT™M HcclieZoBaHusd (PYHKIMK M TOCTPOSHUS ee rpaduka ¢ MOMOIIBI0 HPOU3BOAHON. J[poOHO- IHHEHHas
byHKIHS
Tema 6.8 UccaaenoBanue | Conep:xxaHue yueOHOro Marepuasa
(yHkumii 1 mnocrpoeHue HccnenoBanne QyHKIMIA Ha MOHOTOHHOCTD M ITOCTPOCHUE rPpad)MKOB 2 1,2
rpaduxos IIP. pemenye 3a1a4 10 TEME 2 2,3
Tema 6.9 Haunoonbsiee u | Conep:xxaHue yuedOHOro Mmatepuasa
HanMeHblee 3HaYeHHe Haxoxnenne HauOospIero 1 HauMEHbILEro 3HaYeHni PyHKIMH, mocTpoeHne rpad)uKoB ¢ UCTIONBE30BAHUEM 2 19
.

byHxumii

arnmnaparta MaTeMaTUICCKOro aHajin3a
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IIP. Hanmensmiee u HanOombItiee 3HaYeHHUE QyHKITIM. HaxokIeHne onTHMaTEHOTO Pe3yIbTaTa ¢ TIOMOIIBIO

MIPOM3BOAHON B MPAKTHYECKHX 3a7adax 23
Pa3nen 7. MHOrOrpaHHHKH M TeJIa BpallleHUusl
Tema 7.1 Bepmmunsi, Copaepxanne yueOHOr0 MaTepHaJia
pedpa, rpanu [TonsiTe MmHOTOrpanHuka. Ero snemeHTsI: BepmnHel, pedpa, rpanu. Juaronans. Ceuenue. Brimykibie n 19
MHOIOTPAaHHUKA HEBBIITYKJIbIe MHOTOTPaHHUKH ’
Tema 7.2 IIpusma, eé Coaep:kanue y4eOHOro MaTepuaJa
cocrapiasiiomue. Ilpsimas u . .
paBHIBHAS IPH3MbL. [Ipu3ma ( HakIOHHAs, IpsiMast, IpaBIIIbHAS ) U e€ 3JeMeHThl. Bricota mpusMel. [IpaBunsHas npusMma, e€ ceueHue. 1,2
Tema 7.3 Coaep:kanue y4eOHOro MaTepHaJa
IMapanaenenunen, Kyo.
ceyeHHe Ky0a, [Mapannenenunexa. CBolicTBa MPAMOYTOJILHOTO Mapajulenenunea, kyo. Ceuenne KyOa, mapauienenumnena 1,2
napajuiejienumnena
Tema 7.4 Ilupamuna, eé Conep:kanue y4eOHOro MmaTepuasa
cocTaBJsIIOIIUe, CeYeHHe.
IIpaBuibHas nupaMuaa. [Mupamuna u e€ snementsl. Ceuenne nupamusl. [lpaBunbHas nupaMuga. Y ceu€HHas nmupamuia 1,2
YceuéHHasi nupamMuzja.
Tema 7.5 bokoBas u Coaep:kanue y4eOHOro MmaTepuasa
MOJIHAS MOBEPXHOCTh . N
PH3MB, IHPAMBILI [Tnommane 60KOBOM ¥ TIOTHON TOBEPXHOCTH IPU3MBI, THPAMHU/IBL. 1,2
Tema 7.6 Cummerpus B Coaep:xanue y4eOHOro MaTepuaJia
Ky0e, nmapaJjuieienumnese, CHUMMeTpHUs OTHOCUTEIBHO TOYKH, MPSMOM, TNIOCKOCTH. CUMMETpHS B KyOe, apajuieieuIe/e, Mpu3Me, 12
npu3Me, NApaMue. IMpaMHU/IE. '
Tema 7.7 Ilpumepsl Copaepxanne yueOHOr0 MaTepHaJIa
CHMMETPHH B P. CummMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY 23
CeNHATbLHOCTH '
Tema?7.8 IIpaBunbHBIE Coaep:xanue yuefOHOro MaTepuaJa
MHOTOTPAHHUKH, UX .
CBOIiCTBa IIP. Ilonsarue IMMPaBUJIBHOTO MHOT'OIpaHHHKaA. CBolicTBa IMpaBUJIbHBIX MHOT'OI'PaAHHUKOB 2,3
Tema 7.9 Huaunap, ero Conep:xanue y4eOHOro MaTepuaJia
COCTaBJISIIOIIHE Hunusap u ero 3nemMenThbl. CeueHne MWIMHApPA (TTapajiyieslbHO OCHOBAHUIO M ocH). PazBepTka muimuHIpa 1,2
Tema 7.10 Konye, ero Copepxanne yueOHOr0 MaTepHaJia
COCTABJISTIONIHE Konyc u ero anementsl. CeueHne kKoHyca (apajuieIbHO OCHOBAHUIO M TIPOXOJISIIEe Yepe3 BEPILUHY ), KOHUUECKHE 1,2
ceueHus. Pa3BepTka KoHyca
IIP. paboTa 110 TemMe 2,3
Tema 7.11 YceuéHHBIIH Coaep:xanue yueOHOro MaTepuasa
KkoHyc. Ceuenne [IpencraBnenue 00 yceuéHHoM koHyce. Ero oOpasyromas 1 Beicota. CeueHne yCeueHHOTO KOHyca 12
;

YCE€UYCHHOI0 KOHYyCa

Tema 7.12 lllap, chepa, ux

Coaep:xanue y4eOHOro MaTepuaJa
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ceyeHust IIap, chepa. Bzanmuoe pacrionoxenue chepsl U iockocTd. Cedenue 1mapa, chepsl. 12
,
Tema 7.13 [lousiTue 00 Conep:xanue yueOHOro MaTepuaJia
o0béme Tena. OTHomenue | Ilonstue 06 06béMe Tena. OOBEM Kyba 1 MPAMOYTOJILHOTO Mapajuienenunena. O0beM MprU3Mbl U HWIHHAPA. 12
00bEMOB MOIOOHBIX TeJI. OtHomeHne 00bEMOB TTOTOOHBIX TEIl. | 'eOMETPHUECKIA CMBICIT OITPENCTUTENS 3-TO HOPSIKA. '
Tema 7.14 O0beMbI 1 Coaep:kanue y4e0HOro MaTepHaJa
IJI0INA/U NoBepxXHocTeil | OObeMbl mupamMuIbl U KoHyca. O0beM riapa. [Tnomiaap moBepXHOCTEH Tel. 12
TeJl '
Tema 7.15 Komounamumn Copaeprxanne yuedOHOro MaTepuajia
MHOTOTPAHHUKOB U TeJI IIP. KomOmHAIH TeOMETPHICCKUX TEIl 23
BpalleHusI '
IIP. Penienre npakTHKO- OPUEHTUPOBAHHBIX 33724 110 MPOHAEHHBIM TeMaM 2,3
Pazpnen 8 IlepBooOpa3Has pyHKUMU, ee IPUMEHEHHE
Tema 8.1 TlepooBpasnas Conep:kanue y4eOHOro MmaTepuasa _
dynxunn. Mpasuaa 3agaua 0 BOCCTAHOBJICHUH 3aKOHA JIBUYKCHUSI 110 U3BECTHOH CKOPOCTH. H(lH)ITI/Ie WHTETPUPOBAHUSI.
HAXOAICHHS O3H3KOMJ’I€HI/ICV C IMOHATHEM I/IHTervpaJIa Y TIepBOOOPA3HOM AJIst q)Z/HKLII/II/I y—f(i(). Pemenue 3ana4 Ha cBsI3b 12
N MepBOOOPaA3HON U ee TPOU3BOAHOM, BRIYHCIICHIE MTEPBOOOPA3HON ISl JAHHOM CIlyHKI_II/II/I. Tabmuma hopmyn s
HaX0XJICHHUS IEpBOO0pa3HbIX . M3yueHne mpaBuiia BRIYHCISHHS TIEPBOOOPA3HOM.
Tema 8.2 Iliomanb Conep:xanue yueOHOro MaTepuaJia
KPHUBOJMHEHHOM 3anaun, MPUBOSAIIKE K TOHATHIO ONPEIEICHHOTO MHTETpasia — O BBIYMCICHUH IO KPUBOIMHEHHOM
Tpaneuun. ®opmyJia Tpanenud, o nepeMerieHnu Touku. [lorstre onpenenernoro naTerpana. ['eomerprudeckuil M PU3UIECKANA CMBICIT 1,2
He1oTona- Jleiionuna onpenencHHoro uarerpana. opmyna Herotona- Jleitoanma.
Tema 8.3 Heonpenenénnnrtii | Coaep:kaHue y4eOHOro MaTepuaJa
HHTErpaji [NoHsiTHE HeonpeAeAEHHOTO HHTETpasia 12
Tema 8.4 IlonsiTHe 00 Copepxanne yueOHOr0 MaTepHaJIa
onpeneIeHHOM HHTerpaje | ['eoMeTpHUECKH CMBICT OMPE/CICHHOT0 HHTerpaa
KaK MJIOIAIH 1,2
KPHUBOJMHEHHON Tpaneuuu
IIP. Pemenne 3a7a4 Ha MPUMEHEHUE WHTETpaIa Il BEIYUCICHUS (PU3NIECKIX BEIWYHH U TUIOIAeH 2,3
IP. Pemenne 3ana4d o Pazneny 4 Ilpon3soaHas u nepooOpasHas HyHKIUH 2,3
Paznen 9. Crenenn u kopuu. CtenenHasi QyHKuus
Tema 9.1 CTeneHnas Coaep:xanue yueOHOro MaTepuasa __
byukuus, e¢ cpoiicTpa. [oHsiTHE KOpHST N- O CTENEHH U3 IEHCTBUTENHHOTO Ynciia. OyHKIH ¥ = ¥® ux cpoiicTsa 1 rpapuKy. 1,2
CaoiicTBa KOpHsI N- OM CTENEHHU.
Tema 9.2 IIpeoopazoBanne | Coaep:kaHue y4eOHOro MaTepuaJa
BOIPMKEIHN € KOPHAMMH [IpeoOpa3oBaHye UPPALMOHAIBHBIX BHIPAKEHHUH 1.2
N- 0ii cTeneHun ,

Tema 9.3 CpoiicTBa

Coaep:xanue y4eOHOro MaTepuaJa
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CTeneHu ¢ [ToHsATHE CTENEHN C paITMOHATLHEIM TIoka3areneM. CtenieHHbIe QYHKIIMH, UX CBOWCTBA U Tpaduku 2 1,2
PALMOHANBHBLIMY U IIP. Peuienune ypaBHEHUN
NeHCTBUTEIBHBIMH 2 2,3
NoKa3aTeJasiMH
Tema 9.4 Pemienue Copep:xkanue yueGHOro MaTepuaJia
HPPaLMOHAIBbHBIX PaBHOCHWJIBHOCTB MppalMOHAIbHbBIX YPAaBHEHUH 1 HEPABEHCTB MeTO bl MX PelleHHS. 4 1,2
ypaBHenmii u HepaBeHCTB | [TP. perenre nppanvoHaIbHBIX YpaBHEHHI M HEPaBEHCTB. 2 2,3
Pasned 10. Iloka3aTenbHasi GyHKIHSA
Coaep:xanue y4eOHOro MaTepuaJia
CreneHb ¢ IPOU3BOJIBHBIM ACHCTBUTENbHBIM OKa3zaTeneM. OnpenesneHue nokas3arebHol GyHKIUH U €€ CBOMCTBA
u rpaduk. 3HAKOMCTBO C IPUMEHEHUEM OKa3aTeNnbHON QYHKIMH. PereHre nokazaTebHbIX YPaBHEHUH ¢ 4 19
Tema 10.1 [lokazaTeabHasi | IpUMEHEHHEM MTOKa3aTeNbHON QyHKIMKU. Pelienne mokasaTrenbHBIX YpaBHEHUH METOJOM YpaBHUBAHHUS ’
¢ynkuus, ee cpoiicTea. MOKa3aTeNel, METOIOM BBEICHHUSI HOBOH MepeMeHHOH, D YHKITMOHAIBHO- TPapMIECKUM METOIOM.
IIP. PeieHne noOKa3aTeNbHBIX YPABHEHUM U HEPABEHCTB. PelleHre MoKa3aTeNbHbIX YPABHEHUI METOIOM
ypaBHHBaHUS [TOKa3aTeJei, MeTOJJOM BBEICHUS HOBOH MEPEMEHHOM, (PYHKIIMOHAIBLHO- IPpadUIeCKUM METOIOM. 4 2,3
Pemenune nmoka3ateabHBIX HCPABCHCTB.
Pazpnen 11. Jlorapudmsl. Jlorapugmuyeckasi GyHKUHSA
Tema 11. 1 Jlorapugm Coaep:xanue y4e0HOro MaTepHaJa
yuciaa. CpoiicTBa Jlorapudm uncina. JlecATHUHBIN ¥ HATYPATbHBIN JIOTapu(pM, YHCIIO € 4 12
Jorapupmon '
Tema 11.2 CsoiicTBa Coaep:xanue y4eOHOro MaTepuaJia
gorapudmosn. Onepamus | CpoiicTa sorapudmon. Oneparwst morapuGMUPOBaHUSL 2 1,2
JorapupmMupoBaHus IIP. Peuienne npumepoB 2 2,3
Tema 11.3 Conep:xanue yueOHOro MaTepuaJa
Jlorapudmuyeckas Jlorapudmuueckast QyHKIHS, €€ CBONWCTBA. 4 12
(¢ynkuus, eé cpoiicTBa. '
Conep:xanue yueOHOro MaTepuaJia
Tema 11.4 Pemrenne [MonsTust norapudmudeckoro ypasHeHus. Onepanys NoTeHIUPoBaHus. Tpr OCHOBHBIX METOJIA PEIICHHS
JorapupmMuyecKux JOrapuPpMHUIECKUX YpaBHEHUH: PyHKIMOHATBHO-TpadUUECKUI, METO IOTEHLIMPOBAHUS, METO BBEJICHNSI HOBOH 4 1,2
ypaBHeHHUIi, HepaBeHCTB. | nepeMeHHoH. Jlorapudmudeckue HepaBeHCTBa
IIP. Pemenue npumMepoB 2 2,3
Tema 11.5 Cucrembl Coaep:xanue yueOHOro MaTepuasa 2 1,2
JorapupmMuyecKux AJTOpUTM pPEIICHUS CUCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTD JIOrapu()MUYECKUX YPAaBHEHUH U HEPABEHCTB.
YPAaBHECHHIL.
Tema 11.6 Jlorapugmbl B | Coaep:xanne yueOHOro MaTepuajia
NPHUPOJAE M TEXHUKE ITP. ITpumenenwue sorapudma. Jlorapudmudeckas cmpaiis B nprpojie. E€ Mmaremarndeckue cBoiicTBa 4 1,2
Paznen 12. MHo:xecTBa. DjieMeHThI TeOPUM U rpadoB
Tema 12.1 MruoskecTa Copaepxanne yueOHOr0 MaTepHaJia
[lonstne MmHOkecTBa. [logmMuokecTBO. Onepauy ¢ MHOXECTBAMH 2 1,2
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IP. penieHre NPUKIATHBIX 3312 2 2,3
Tema 12.2 Tpadbr Conep:xanue yueoOHOT0 EaaTepna.ﬂa
[Tonstre rpada. Ces3HEBIN rpad), 1epeBo, MUK rpad Ha ITOCKOCTH 4 1,2
IIP. pewmenue 3ana4. MHOKeCTBa, rpadbl M UX IPUMEHEHUE 2 2,3
Paznen 13. DieMeHTbl KOMOMHATOPHKH, CTATHCTHKH M TEOPHUH BEPOSITHOCTEH.
Tema 13.1 OcHOBHBIE Coaeprxanue yuedOHOro MaTepuaJia
NoHsATUsSI KoOMOUHATOPUKH | IlepecTaHOBKH, pasMeIEHHUs, COUETAHUS 2 2,3
Tema 13.2 CoObITHE, Copaepxanne yueOHOr0 MaTepHaJa
BEPOSATHOCTH COOBITHSI. CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH CYMMBI COOBITHH. Y CIIOBHAsI BEPOSITHOCTb.
CiosxeHue 1 YMHOKeHUe | 3aBHCHMBIE M HE3aBUCHMBIE COOBITHSA. TEOpeMBI O BEPOSTHOCTH IIPOU3BEAEHHUS COOBITHI 4 1,2
BEPOSATHOCTEI
Tema 13.3 BepositHocTh B | Coep:xanne yueOHOr0 MaTepHaJia
npodeccuoHaNbHBIX IIP. OTHOCUTENIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHUECKOE ONPEIICIICHUE BEPOSITHOCTH. 4 12
3asavyax OneHKa BEpOSITHOCTH COOBITHS ’
Tema 13.4 luckperHas Coaep:xanue y4eOHOro MaTepuaJia
cJy4yaiiHas BeJIMYHHA, Buner cnywadinpix BenuuuH. OmnpenerneHue TUCKPETHOM cCilydaiHOM BeNMYMHBL. 3aKOH pachpeesieHus 2 12
3aKO0H ee pacnpeneeHusl. | NMCKPETHOM cly4yalHOW BeNMYHHbl. E€ Yuca0Bble XapaKTEPUCTUKH. '
Coaep:xanue y4eOHOro MaTepuajia
Tema 13.5 3apaun Bapuarnmonnsiit psn. [lomuron gactor u ructorpamMma. CTaTUCTHIECKHE XaPAKTEPUCTHKH PsAa HAOIIOIaeMBIX 4 19
MaTeMaTH4eCKOu JTAHHBIX ’
CTATHCTHKH IIP. ITepBuuHast 00pabOTKa CTAaTHCTHUECKUX JaHHBIX. [ paduueckoe ux npencrapienne. HaxoxaeHne cpeqHux 2 23
XapaKTEepPHUCTUK, HaOI0AaeMbIX JaHHBIX. Pabota ¢ Tabnunamu, rpadukamu, auarpaMMamu. '
Pasnes 14. YpaBHeHHUsI 1 HepaBeHCTBA
Conep:xanue yueOHOro MaTepuaJa
Tema 14.1PaBHOCHIBHOCTE | PaBHOCWIIBHOCTh YpaBHEHHH M HepaBeHCTB. OnpeneneHns. OCHOBHBIE TEOPEMbI PABHOCHIIBHBIX TTEPEX0/IaX B
YPABHCHHUI M HEPABEHCTB. | ypaBHEHUX M HepaBeHCcTBax. OOIIMe METO/ bl PEIICHHs ypaBHEHUI: Tepexo OT paBeHCTBA (YHKLHUI K 4 19
OO0mme MeTOAbI pelIeHUs] | PAaBEHCTBY apryMEHTOB /ISt MOHOTOHHBIX (DYHKIIMH, METOJT PA3JIOKEeHUST Ha MHOKUTENN, METO BBEJIECHUS HOBOM '
MepEMEHHOM, QYHKIIMOHATBHO- TpadUUeCcKuil METOJ
Conep:xanue yueOHOro MaTepuaJa
Tema 14.2 I'paduyecknii | OOmue METOABI pELLICHUS HEPABEHCTB: MEPEX0 OT CPABHEHHUS 3HAUCHUH (DYHKLUI K CPaBHEHHIO 3HAYCHUH
MeTo/l peleHust apryMEHTOB U1 MOHOTOHHBIX (DYHKIHH, METOA MHTEPBAJIOB, (YHKIHMOHAIBHO- IpaHuECKUl METO. 2 1,2
YPABHECHHUH, HEPABEHCTB ['padmgecknii MeTo pelieHrs ypaBHEHHH U HEPAaBEHCTB.
IIP. Pemenue npuMepoB 2 2,3
Tema 14.3 Ypasenus u Copepxanne yueOHOr0 MaTepHaJia §
HEPABCHCTEA ¢ MOLYJIEM Onpenenenne moayns. Packpeitue Moayss no onpenenenuto, Ipocreiimme YPaBHEHNS 1 HEPABEHCTBA C 4 1.2
MoayneM. IIpuMeHeHre paBHOCHIIBHBIX IEPEX00B B ONPEIETICHHBIX THIIAX YPAaBHEHUI U HEPABEHCTB C MOJYJIEM
Tema 14.4 YpaBHeHUSs U Coaep:xanue y4eOHOro MaTepuaJa
HepaBeHCTBA C 3HakoMcTBO ¢ mapamerpom. [Ipocreiiire ypaBHeHHS M HEPABEHCTBA C TAPAMETPOM 4 1,2
napaMmeTpamMu IIP. Pemenue npuMepoB 2 2,3
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IIP. PenieHne ypaBHEHUN U HEPABEHCTB 110 3aKPETUICHUIO TEM

2 2,3
IK3aMeH 4
KOHCYJIbTAIIMH K K3aMeHY 6
CaMOCTOSITeJIbHASI paboTa Mo MOATOTOBKE K IK3aMeHYy 8
292/8.11
Bcero

Paboueii l'[pOFpaMMOﬁ npeaAyCMOTPCHO BBIMOJHCHUC OTACIBbHBIX BHI0B pa60T, CBs3aHHBIX C 6yay1ue171 HpO(i)eCCPIOHaHLHOI;’I JCATCIIBHOCTBIO, B (l)OpMe HpaKTH‘-IeCKOﬁ

IIOJrOTOBKHU B 00bEMe 92 wyacoB
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6. MaTepuajibHO-TeXHHYECKOE U YUeOHO-MeToInYecKoe odecreyeHne

6.1. TpeGoBaHusI K MHHUMAJBLHOMY MAaTepHATbHO-TEXHHYECKOMY U Y4eOHO-
MeTOAUYeCKOMY o0ecriedeHHI0 YCJIOBHUIl peain3auuu NpPorpaMMbl JUCHUILIUHBI

OcBoenne mporpamMmbl y4eOHON AMCHUIUIMHBI «MaremaTuka» MpeanojaraeT Haaudue
yueOHOro KabuHeTa, B KOTOPOM UMEETCSl BO3MOXKHOCTh 00ECIEUUTh 00y4YaronMMCsl CBOOOIHBIN
noctyn B IHTepHET BO BpeMsl y4eOHOTr0 3aHSATHUS U IEPUO]T BHEYYEOHOH JeATeIbHOCTH.

[lomemenne  kaOuHeTa  JOMKHO  YAOBIETBOPATH  TpeboBaHusaMm  CaHUTapHO-
AMUJIEMHO-JIOTHYECKUX TpaBuia 1 HopMmatuBoB (CaulluH 2.4.2 No 178-02) u ObITh OCHAIIEHO
TUMIOBBIM ~ 00OpYZOBAaHMEM, YyKa3aHHBIM B HACTOSIIIUX TpeOOBaHMAX, B TOM 4YHCIE
CHEIMAIM3UPOBAHHON y4yeOHONW MeOenpl0 W CpeiACcTBaMH OOY4YeHHSs, JOCTaTOUYHBIMH JUIS
BBHITIONTHEHUS TPEOOBaHMH K YPOBHIO HOATOTOBKH 00Y4aIOIMXCs.,

B KaOuHeTe JOJDKHO OBITh  MYJIbTHMEIUHHOE O00OpyHOBaHUE, MOCPEICTBOM
KOTOPOr0 YYacTHUKH 0OO0pa30BaTeIbHOr0 Mpoliecca MOTYT IPOCMAaTpUBATh BH3YaJbHYIO
uH(pOpPMAaILIMIO [0 MaTeMaTUKe, CO3/1aBaTh MIPE3CHTALIUN, BUICOMATEPHUAIIbl, HHbIE JOKYMEHTHI.

B cocTaB y4eOHO-METOAMYECKOTO W MaTepHalbHO-TEXHHYECKOTo oOecreueHus
POrpaMMbl YI€OHOM TUCIUTUTMHEI «MaTteMaTuka: BXOIsT:

. MHOTO(YHKIIMOHATBHBIA KOMIUICKC ITPETIOIaBaATEIIS;

. HaTJISAHBICE TOCOOMS (KOMIUICKTHI YYEOHBIX TaOJMI], IJIAaKaTOB, IOPTPETOB
BBIJIAIOIINXCS YICHBIX-MAaTEMaTHKOB | JIp.);

. WH(OPMAIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

. 9KPaHHO-3BYKOBBIC IIOCOOUS;

. KOMIUIEKT TEXHHYECKOW JOKYMEHTAIllMM, B TOM YHUCIIC TAclopra Ha CpeICTBa
00y4eHHMsI, ”HCTPYKIIUH 110 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011aCHOCTH;

. OMOIMOTEYHBINA (POH/I.

B OubnuoreyHslii (OHA BXOAAT YUEOHHKH, Y4EOHO-METOJUYECKHE KOMILJIEKTHI

(YMK), obecneunBaroniyie 0OcBoeHHe y4eOHON AMCHUIUINHBI «MaTeMaTuka», peKOMEH0BaHHbIE
WIN JIONYILEHHBbIE /Ul MCIIOJIBb30BaHMsl B MPO(ECCHOHAIBHBIX 00pa30BaTEeNIbHBIX OpraHU3alUsX,
peanu3ylomux 00pa3oBaTeNIbHYI0 IPOrpamMMy CpelHero oOiero oOpa3oBaHMsl B Ipenaenax
ocoenus [TIICC3CIIO na 6a3e 0CHOBHOTO 001Iero 00pa3oBaHUs.

bubnuoreunsiii GoHJ MOXKET OBbITh JONOJHEH SHIUKIONEIUSAMH, CIPAaBOYHUKAMU,
Hay4HOH, HAYYHO-TIONYJISAPHOU U JAPYrOU JIUTEPATYPOU 110 MaTEMATHKE.

B IPOLIECCE OCBOEHUS MPOrpaMMbl y4yeOHOW JUCHUIUIMHBI «MaTemMaThKa»

CTYJEHTBI JTOJKHBI MOJIYYUTh BO3MOKHOCTh JJOCTYTIA K 3JIEKTPOHHBIM YYEOHBIM MaTepuajam Io
MaTeMaTHKe, UMEIOLUIMMCS B CBOOOJAHOM JOCTyIe B ceTu VHTepHEeT (3/EeKTPOHHBIM KHHIaM,
IpakTUKyMaM, Tectam, MaTepuanam EI'D u ap.).

6.2 UndopmaunonHoe odecrnieueHue 00yueHust
OcHoBHasi JuTEpaTypa

Auredpa W Havajla MateMaTudeckoro anaam3a. 10-11 kmacc : 0a30BBIA W YrTyONEHHBIHA
ypoBuH : yuebnuk / 1. A. Anumos, 0. M. Konsirun, M. B. Tkauésa [u np.]. — 12-e u3z., crep.
— MockBa : Ilpocemenue, 2025. — 463 c. — (MaremaTtuka: anrebpa W Hayana
MaremMaTudeckoro anaiamsa, reometpusi). — URL: https://e.lanbook.com. — Pexxum mocryna: mo
noamnucke. (PITY)

I'eomerpus. 10-11 kiaace : 6a30BbIi U yriryOsn€HHbIN ypoBHH : yueOHuUK / JI. C. ATtanacss, b. B.
, B.®. byry3oB [u ap.]. — 12-e usn., crep. — Mocksa : [IpocBemenue, 2025. — 287 ¢. —
(Matematuka: anrebpa W Hayaja MaTeMaTH4ecKoro asanusza, reomerpus). — URL:
https://e.lanbook.com. — Pexwum noctymna: mo noamnucke. (PITY)

AJredpa M Hayaja MaTeMaTudyeckoro anaam3a. 10-11 kiacc : 6a30Bblif M yri1yOJeHHBIH
ypoBHU : yueOHuk / ILI. A. Anumos, 0. M. Koxsrun, M. B. Tkauésa [u np.]. — 11 - e u3z. crep.
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MockBa : IIpocBemenue, 2023. — 463 c. — (Maremaruka
MaTeMaTuyeckoro ananusa, reometrpusi). (@IIY). —100 3k3.

anreOpa W Hauaja

bammakos M.M. Maremaruka Y4eOHHUK JUJIi CTYJIEHTOB YUYPSKICHHH CpPEIHETO
npodeccuonansHOro oodpazoBanus / bammakoB M.U. - MockBa : Akanemus, 2025. - 288 c.
(O6meobpazoBarenbable TUCHUTUINHED). (PITY). — 30 3Kk3.

Bamvakos M.U. Matemaruka. 3ajaduHuK @ y4yeOHOE TOCOOHME ISl CTYICHTOB YUPEIKIACHUN
cpeanero npogdeccruoHanbsHOro oopaszoBanus / bammvakos M.U. - Mocksa : Akanemust, 2025. —
432 c. (ObmeobpazoBaTenbHbie TUCHUTIIHHEL). (PITY) — 30 3K3.

JlomoJHUTEIbLHAN JJUTEPATYPA

Anredpa W Ha4ajia MAaTeMaTHYeCKOro aHaJim3a : 0a30BBII YPOBEHb : ydeOHOE mocooue st
00pa3oBaTEeNIFHBIX OPraHu3alii, pPEaTU3yINMX 00pa30oBaTebHBIE MPOTPAMMBI  CPEIHETO
npodeccuonanbHoro oopasosanus /1. A. Anumos, M. B. Tkauésa, FO. M. Komnsrun [u ap.].
— 2-e u3n., crep. — Mocksa : [IpocBemenue, 2025. — 559 ¢. — (Yuebnux CITIO). — URL:
https://e.lanbook.com. — Pexxum noctyna: mo mojmucke.

I'eomeTpusi : 0a30BBI ypoBeHb : ydeOHOe mocobme iisi 00pa30BaTENbHBIX OpraHU3aInH,
peanusyronx oOpa3zoBaTelbHbIE MPOrPaMMBI cpeHero npodeccuonansHoro oopazosanus / JI.
C. AranacsH, B. @. byrysos, C. b. Kagomues [u ap.]. — 2-e u3nm., crep. — Mocksa :
IMpocsemenwue, 2025. — 303 ¢. — (Yueonuk CITIO). — URL: https://e.lanbook.com. — Pexum
J0CTyMa: 10 HOJIUCKE.

/. XapakTepucTHKa OCHOBHBIX BH/J0B Y4eOHOl /eSTeJbHOCTH,

KOHTPOJIb U OIICHKA pe3yJabTaToOB y‘lGﬁHOﬁ AUCIHUIIJIMHBI.

KoHTpoib M oOlieHKa pe3ynbTaToB OCBOEHHS Y4E€OHOH AMCLMIIIMHBI OCYIIECTBIISETCS
npernojiaBaTeseM B Ipolecce NPOBEAECHUS NPAKTUYECKUX 3aHATHH, TECTUPOBAaHUS, a TaKKe
BBIIIOJIHCHU A O6yanOHIHMHC$I HHIUWBUIYAJIbHBIX 3aHaHHﬁ n HpOMe)KYTO‘IHOI\/JI aTTGCTaHHGﬁ.

MeTobl KOHTPOJIS HalpaBJIeHbl Ha TPOBEPKY 00yYarOIIUXCSL:

4 — BBIINIOJIHATE YCJIOBHA 3AaHWA Ha TBOPYECKOM YPOBHE C MPEACTABJICHHUEM
COOCTBEHHOH TTO3HIIUY;

v — JIe71aTh OCO3HAHHBIN BBIOOP CIIOCOOOB NEHCTBUI U3 paHee U3BECTHBIX;

v/ —OCYIIECTBIIATh KOPPEKIHUIO (MCTIPABICHUE) CACNAHHBIX OMMOOK HA HOBOM YPOBHE
npeyaraéMbIx 3aJ1aHuil;

v — paboTath B TPYIIE U MPEICTABIATh KaK CBOO, TaK M MO3UIINIO TPYIIIIHI
Conep:xanue DopMmbl " METOAbI
XapakTepuCcTHKA OCHOBHBIX BU/I0B [1eSITe€IbHOCTH 00y4Yal0INXCs KOHTPOJISA ) | OLIeHKH
(Ha ypoBHe y4eOHBIX el CTBUIl) pe3yJIbTaToB 00y4eHust
Aaredpa
Maremarnka (BKIIOYas pa3iensl «AnreOpa W Hadana 1. NHTepnperanus
Pasznen 1. | maremaTudeckoro anamuzay, «l'eomeTpus», «BeposSTHOCTH | | pe3yNlbTaTOB HAOIIOAEHUI
IloBTOpenne Kypca | cratucTuka») (0a30BBI ypOBEHB) - TpeOOBaHUS K HPEAMETHBIM | 32 JIeATEIbHOCTBIO
MaTeMaTHK pe3yjibTaTaM OCBOCHHMs 0a30BOr0 Kypca MaTeMaTHKH JOJDKHBI | 00ydaromierocs B
OCHOBHOM IIKOJIbI OTpaxaTh: mporecce OCBOCHHS
- BIAJCHHE METOAAaMHU JOKAa3aTeNbCTB, alIrOPUTMaMH | 00pa3oBaTEIbHOM
Paznen 2. [lpamble u | pemeHus 3ajad; ymMmeHHe GOPMYIIHPOBATH OTPE/ICICHUS, aKCHOMBI | TPOTPAMMBI.
IVIOCKOCTH B |1 TEOpEMBbl, NPHUMEHATh WX, IPOBOAUTH JOKA3aTEIbHBIC 2. CraproBas
NMPOCTPAHCTBeE. paccyKIeHUA B X0/1€ PELICHU 3a/1a4; JMarHOCTHKA TOATOTOBKU
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Pasznen 3.
Koopannatsi U
BEKTOPbI B
NMpOCTPaHCTBeE.
Pa3nea 4. OcHOBBI
TPUTOHOMETPHH.
TpuroHoMeTpuyecku
e pynkuuu

Paznen 5

KoMmmiiekcHbIe YHcJIa

Pa3nen 6.
IIpousBognas U
nepsoodpasHas
bynkuun

Paznen 7.

MHOrorpaHHMkn "
TeJla BpallleHHs

Paznen 8
IlepBooGpa3nas
bynxuum, ee
npuMeHeHue

Paszgen 9. Crenenn u

kopHu. CrenenHas,
byskuun

Paznen 10.
IHoka3zaTesibHas
byHkuus

Pasznen 11.
Jlorapugmsi.
Jlorapupmuueckas
bynkuus

Pasznen 12.
MHuoxecTBa.

DJieMeHThI TeOpUH H
rpagos

Paznen 13.
DJIeMeHTBI
KOMOUHATOPUKH,
CTATUCTHKHU "

- yYMCHHE OIEepUPOBATh TMOHATHSIMHU: CTEIEeHb YHUCIIA,
JIorapu(M YKCIa;, YMEHUE BBIMOJHATh BBIUMCICHUE 3HAUCHUU U
npeoOpa3oBaHNs BBHIPAKECHHHA CO CTEHEHSAMH M JIorapudmamu,
peoOpa3oBaHus TPOOHO-PAIMOHATBHBIX BEIPAKCHHIA;

- yMCHHE ONEPHUPOBATH MOHATHSIMH: PAIHOHAILHEIC,

HppanruoHajIbHbIE, [IOKa3aTeJIbHBIE, CTETICHHBIE,
JorapupMUYecKue, TPUTOHOMETPUYECKUE  YpaBHEHHS u
HEPaBEHCTBA, UX CUCTEMBI;

- yMEHHE OIEepHpPOBaTh MOHATHSAMH:  (YHKUUS,
HempepbiBHAs ~ (QyHKOMA,  MPOM3BOAHASA,  I[IEpBOOOpasHasi,

OTIpEECTICHHBI HMHTErpa; yMEHHWE HaXOIWUTh TPOU3BOTHBIC
AJIEMEHTAPHBIX (YHKIUN, KCIOJB3Ysl CIPAaBOYHBIC MaTepHAaIbI;
WCCIIEIOBATh B MIPOCTEHUIITNX CIIydasx (YHKIIMA HA MOHOTOHHOCTD,
HaxOIWTh HAWOONBIINEe W HAWNMEHbIINE 3HA4YeHHUS (YHKIIHA;
CTPOUTHh TpaUKK MHOTOWICHOB C HWCIOJh30BAaHHEM armapara
MAaTeMaTHYECKOro

aHajM3a; MNPHUMEHATh MPOU3BOAHYIO IIPH

pelieHnH  3aJad  Ha  JIBIDKCHHE,  peliaTh  IPaKTHKO-
OpPHEHTUPOBAaHHBIC 3a7a4d Ha HAWOOJBIIME ¥ HAMMEHBIINE
3HAUCHMS, HAa HAXOXKJICHNE MYTH, CKOPOCTH U YCKOPEHNS;

- yYMCHHE ONCpPUPOBATH TMOHATHSIMH: pPalUOHAIBHAS
byHKIIHIS, hyHKIIH, hyHKIIH,

norapupmudeckas QYHKIUS, TPUTOHOMETpUYECKUe (QyHKIMH,

TOKa3aTeTbHas CTeNeHHas
oOpaTHble (YHKIMH; YMEHHE CTPOUTH TpadUKd H3yYEHHBIX
(bYHKIMH, MCIONB30BaTh IpauKy MpPU WU3YyYEHHH IPOIECCOB U
3aBUCHUMOCTEH, TpH pelmIeHHH 33Ja4 U3 JPYTruX Yy4eOHBIX
IPEZIMETOB M 33/1a4 U3 PEabHOM KHM3HU; BBIpaKaTh (HOpPMyTaMu
3aBUCUMOCTH MEKAY BEITMUUHAMHU;

- yMeHHe pelaTh TeKCTOBBIC 3aJaud pa3HbIX THUIIOB (B
TOM YHCIIC Ha TPOLEHTHI, JOJIH W YacTH, Ha JBWKEHHE, padoTy,
CTOMMOCTbH TOBapOB U yCIIyT, HAJIOTH, 3aJa4H

U3 00NacTH ymNpaBlCHUS JIMYHBIMH W CEMEHHBIMHU
(uHaHCaMM); COCTABIATH BBIPAXKEHUS, YpAaBHEHNUS, HEPABEHCTBA U
UX CHCTEMbl IO YCJIOBHIO 3aJa4M, HCCIENOBATh IOIyYEHHOE
pelIeHre U OLIEHUBATh PABJIONIOJOOHOCTD PE3YIbTATOB;

- YMEHHE OIEepUpoBaTh

TIOHATHUAMMU cpeaHee

apI/I(bMeTI/I‘ICCKoe, MCAHWaHa, HanOoJbpllece W  HauMEHBIIEe

3HAYCHUA, pa3Max, JUCHCpCUA, CTaHAApTHOC  OTKIIOHCHHC

YHCIOBOrO HA0Opa; yMEHHWE U3BJIEKaTb, WHTEPIPETUPOBATH
nHGOPMALIMIO, TPEACTaBICHHYIO B Ta0IMLAX, HAa JUarpammax,
rpaduKax, OTPaXKAMII[yI0 CBOMCTBAa peaJbHBIX MPOIECCOB U
SIBJICHUH; TPENCTaBIATh MH(DOPMALMIO C IMOMOIIBI TaOIHL U
Jyarpamm; UCCIIEJOBATh CTATUCTUYECKHE TaHHBIE, B TOM YHCIIE C
MPUMEHEHNEM Ipa)UIEeCKUX METOJIOB U AJIEKTPOHHBIX CPEJICTB;

- yYMEHHE ONEPUPOBATH MOHATUSAMU: CIyYalHBIN OMBIT U
CIly4aiiHO€ COOBITHE, BEPOATHOCThH CIy4aifHOTO COOBITHS; yMEHHE
WCTIOJIb30BaHHEM  TIpadUuecKux

BBIYUCIATE BEPOATHOCTH C

METOAOB; TPUMEHATH (OPMYJBI CIOXKEHHS W YMHOKEHHS
BEpOATHOCTEH, KOMOWHATOPHBIE (PAKTHI ¥ (POPMYIIBI IPH PEIICHUN

3aa4; OUCHUBATh BCPOATHOCTU PCAJIbHBIX CO6LITPII>1; 3HAaKOMCTBO

00yJaronmxcst o
[IKOJILHOMY Kypcy
MaTeMAaTHKH, BBISIBIICHUE
MOTHBALlMU K W3yYCHUIO
HOBOTO MaTepHara.

3. Texymuit
KOHTPOJIb B (hopMe:

- YCTHOTO U
MIMCEMEHHOTO OMpOCa;

- TPaKTUYECKUX
pabor;

- KOHTPOJBHBIX
paboT o TeMaM pa3IeioB
JUCIIUTUTAHBI;

4. . MHrorosas
arrectaiiuss B (opme
JK3aMeHa
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TeopHH
BEPOSAATHOCTEH.

Pa3nen
YpaBHennst
HepaBeHCTBAa

14.

CO ClyyallHBIMM BEIMYMHAMM;, YMEHUE IPUBOAUTH IPUMEPHI
NpOSIBJICHUs] 3aKOHa  OONBIIMX YHCEJ B TNPHUPOAHBIX H
OOIIIECTBEHHBIX ABJICHHUSX;

- YMEHHE OINEpHUpOBaTh MOHITUSMH: TOUYKa, MHpsMasd,
IJIOCKOCTb, MPOCTPAHCTBO, ABYTPAHHBINA yrojl, CKpeLIBaroIInecs
IpsMble, NApaJJIEIbHOCTh W IEPIEHAUKYJSIPHOCTh HPSMBIX U
IUIOCKOCTEH, YroJl MEXAY MNPSAMBIMH, YrOJl MEXIY NpsSMOH H
IUIOCKOCTBIO, YTOJI MEXKAY MIIOCKOCTSMH, PACCTOSHUE OT TOYKH J10
IUIOCKOCTH, PAacCTOSHUE MEXAY NPSMBIMH, PAacCTOSHUE MEXITY
IUIOCKOCTSIMM;, YMEHHE MCIIOJIb30BaTh IMpPU pEIIeHUH 3ajad
n3y4yeHHble (aKThl U TEOPEMbI IUTAHUMETPHUH; YMEHUE OLICHUBATh
pa3Mepbl 00bEKTOB OKPYKAIOLIEr0 MUPA;

- YMEHHE OIEpUpOBaTh MOHATHSIMU: MHOTOIPAHHUK,
CeueHHE MHOTOTpaHHMKa, KyO, mapajulelenunen, IpuU3Ma,
nupamunaa, Gurypa u MoBepXHOCTh BpaLICHUs, HUIUHAD, KOHYC,
map, cdepa, cedeHus (QUTYPHI  BpAIICHHUS, IUIOCKOCTD,
Kacaromtasicst cepsl, HUINHIPA, KOHyca, IUIOMIAdb TOBEPXHOCTU
MUPaMHUIBL, IPU3MBI, KOHYCa, IUIMHAPA, IUTomans chepsl, 00bEM
Ky0a, IpsMOYToJpHOTO Hapajuleienunena, MUPaMuabl, PH3MBI,
HWINHIPA, KOHYyCa, Iapa; YMEHHE N300pakaTh MHOTOTPAaHHUKH U
MOBEPXHOCTH BpAIICHUS, MX CEUEHHS OT DPYKH, C IOMOIIBIO
YEepPTEIKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPE/ICTB; 3HAKOMCTBO
C CUMMETpPHUSIMH B MPOCTPAHCTBE; 3HAKOMCTBO C TNPAaBHIbHBIMU
MHOT'OI'pPaHHUKAMU;

- yMEHHE OIEpUPOBaTh TOHATHUSMHU: JBIDKCHHE B
MPOCTPAaHCTBE,  TMOAOOHBIE  (QUTYpEI B TPOCTPAHCTBE;
WCTIONB30BaTh OTHOLICHUE TJIOMIAZCH TOBEPXHOCTEH W 00BEMOB
MOJOOHBIX (GUTYp MIPH PELICHUH 3a]1a4;

- YMEHHE BBIYUCIATh [€OMETPUUYECKHE BEJIMYMHEI (JIMHA,
yroji, IUIOmanb, 00BEM, IJIOIAAb IOBEPXHOCTH), HCIOIb3YS
n3y4YeHHbIE (YOPMYIIBI U METO/IBI;

- yMEHHE OIEepUPOBaTh MOHATHAMHU: MPIMOYTOJIbHAS
cucTeMa KOOpJIWHAT, KOOPIWHATHI TOYKH, BEKTOP, KOOPIMHATHI
BEKTOpa, CKAJISIPHOE IPOU3BEACHUE, YIOJI MEXIy BEKTOPaMH,
CyMMa BEKTOpOB, MPOU3BEICHNE BEKTOpa Ha YHCIIO; HAXOJUTh C
MOMOILBIO M3YYEHHBIX (POPMYT KOOPIMHATHI CEPEelMHbI OTPE3Ka,
paccTosiHue MEXIy ABYMs TOUKaMH;

- YMeHHE BBIOMPATh NOJAXOISAIINN U3yYSHHBIH METO JUIS
pelieHus 3a1add, paclo3HaBaTb MaTeMaTHdecKue QaxkTbl |
MaTeMaTHYeCKHe MOJAEIH B MPHPOJHBIX U OOIIECTBEHHBIX
SBIICHUSAX, B HCKYCCTBE, yMEHHE NPUBOAUTH IMPUMEPHI
MaTEeMaTHYECKUX  OTKPBITUM  pPOCCHHCKOH M MHpOBOH
MaTE€MaTHYECKON HayKH.

- YMEHHE OIEpHUpOBaTh MOHATUSIMH: OIpeAeJICHHUE,
akcuoma,  Teopema,  CIEICTBUE,  CBOMCTBO,  IIPHU3HAK,
JIOKa3aTeNbCTBO,  PABHOCHIIbHBIE  (DOPMYIHUPOBKH;,  yMEHHE
(dbopMynupoBaTh OOpaTHOE M IPOTHBOIOIOKHOE YTBEPKICHUE,
MPUBOJIUTH MPUMEPHI ¥ KOHTPIPUMEPHI, HCIOIB30BATH METO]]
MaTeMaTHYeCKOH  HMHAYKLUUH;  [POBOOUTH  JOKa3aTeJbHbIC
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paccyKIeHusl IIpU pelleHUH 3a/ad, OLEHHMBaTh JIOTHYECKYIO
MIPaBUJIBHOCTD PACCyKICHHIH;

- YMEHHE OIEPHPOBATh MOHATUSIMH: MHOXECTBO,
MOIMHOKECTBO, ~ ONEPALUU HajJ MHOXECTBaMM; YyMEHHE
WCIIONIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapar TUTST
ONMCAHUS PEAIbHBIX IPOLECCOB U SIBICHUM W TPU PEIICHUU
3aJa4, B TOM YHCJIe U3 APYT'HX YUCOHBIX IPEIMETOB;

- YMEHHE OIepUPOBATH MOHATHIMHE: Tpad, CBA3HEIN rpad,
JepeBo, LMK, Tpad  Ha IUIOCKOCTH, yMEHHE 3aJaBaTh H
ONHUCHIBATH Tpadbl pPasIMYHBIME  CIIOCOOAMH; HCIIOJIB30BaTh
rpadsl IpH peIIeHUH 3a0ad;

- yMeHHE CBOOOIHO OMNEpUpoOBaTh2 MOHATHIMU:
codyeTaHue,  IEepecCTaHOBKA,  4YWUCJIO  COYETaHWH,  YHUCIIO
[EepecTaHoBOK;  OuHOM  HbroTOHa;  yMeHHE  NPUMEHSTH
KOMOWHaTOpHBIE (PAKTHI U pacCy>KICHUS IJIsl PELCHHUs 3a/1a4;

- yMEHHE OIEepPUPOBATH MOHATHAMHU: HATYpaJbHOE YHCIIO,
LeJ0e YHCIO0, OCTAaTOK MO MOAYJI0, palMOHAJIBHOE YHCIIO,
UppalMOHATIBHOE YHCIO, MHOXKECTBA HATypaJbHBIX, LEJBIX,
palMOHAIbHBIX, ACHCTBUTEIBHBIX YHCEN; YMEHHE HCIOIb30BaTh
npusHaku genumoctd, HOJ[ m HOK, anmroputm EBknupa npu
pelieHny 3ajgad; 3HAKOMCTBO C Pa3IMYHBIMU IO3MLHMOHHBIMHU
CHUCTEMaMH CUHCIICHUS;

- yMeHHe CBOOOIHO OINEpUpPOBATh MOHATUSIMH: CTEIICHb C
LEJIBIM [I0Ka3aTeleM, KOPeHb HAaTypaJbHOW CTENEHH, CTENEHb C
palMoOHANbBHBIM TIOKa3aTeleM, CTENeHb  C JAEHCTBUTENbHBIM
(BemecTBEHHBIM) TTOKA3aTENeM, JIOTapu(M YUCIIa, CHHYC, KOCUHYC
Y TaHT€HC MPOU3BOJIHHOTO YHCIIA;

- YMEHHE OIEepUpOBaTh TOHATHUSAMH: TOXKIECTBO,
TOXKIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE, HEPABEHCTBO,
CUCTEMA YPaBHEHUI M HEPABEHCTB, PABHOCHJIBHOCTh YPAaBHEHUM,
HEpaBEHCTB M CUCTEM, palUOHAIbHBIE, HPPaLUOHAILHBIE,
MOKa3aTeNbHbIE, CTETICHHBIE, norapudmMuieckue,
TPUTOHOMETPUYECKHE YPAaBHEHHS, HEPAaBEHCTBA U CHCTEMBI,
YMEHHUE pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C TOMOILBIO
pPa3IMUYHBIX TPUEMOB; pelIaTh ypaBHEHUsS, HEPABEHCTBA W
CHCTEMBI C IapaMeTPOM;IPUMEHSTh ypaBHEHUs, HEPABEeHCTBA, UX
CHUCTEMBl [JIsl PELIeHHs] MaTeMaTH4ecKuX 3afad M 3a4ad u3
Pa3NMYHBIX 00JacTell HAyKH W peallbHOW JKU3HH,

- yMeHue CBOOOJHO ONEpHUPOBaTh MOHATUSAMH: Tpaduk
¢byHkumu, obpatHas QyHKIHS, KOMIO3UIUS (GYHKIUH, THHEHHAS
¢$yHKUUMS, KBagpaTUyHas QyHKIMS, CTeIeHHass QYHKIHS C LeIbIM
mokaszareieM, TPUTOHOMETPHUYECKHEe  (YHKLUMH, OOpaTHbIC
TPUTOHOMETPUUYECKUE ¢byHKINH, MOKa3aTeNbHas u
norapupmudeckas  (QyHKIMH; yMEHUE CTPOUTHh  TpaduKu
(YHKIWH, BBIMONHATH MpeoOpa3oBaHusi TpadUKOB (QYHKIIHIA;
YMEHUE UCIONb30BaTh rpadukd QyHKIMHA Ui U3ydeHUs
MIPOLIECCOB M 3aBUCHUMOCTEH IpH pEIIeHHH 3aJad U3 JPYrux
Y4eOHBIX TPEJAMETOB W W3 PEaTbHOW JKU3HH, BBIPAXKAaTh
dbopMynaMu  3aBUCHUMOCTH  MEXAy BEJIMYMHAMH; yMEHHE
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CBOOOJIHO  OINEpPHPOBATh TMOHATHAMH: UYETHOCTh  (YHKIIHH,
MEPUOTNYHOCTD ¢$yHKUIMH, OTpaHUYEHHOCTD hyHKIHH,
MOHOTOHHOCTh (DYHKIIHH, SKCTpEeMyM (YHKIWH, HAauOONbIIee U
HanMeEHbIlIee 3HaueHHWEe (QYHKUMH Ha NPOMEXKYTKE; yMEHHE
NPOBOJUTH HCCIeNOoBaHWEe (YHKIMH; yMEHHE HCIONb30BaTh
cBoiictBa W Tpaduku GYHKOMHA [0 peNIeHds YpaBHEHUH,
HEpaBEeHCTB M 3ajad C I[apamMeTpaMu; H300pakaTb Ha
KOOPAMHATHOM IUIOCKOCTM MHOXXECTBA PELIEHUN ypaBHEHHI,
HEPaBEHCTB U UX CHUCTEM;

- yMEHHE CBOOOJHO OIEpUPOBaTh MOHSTHAMU:

MIOCJIC/I0BATENILHOCTD, apudmeTnyeckas nporpeccus,
reoMeTpuyeckas  Iporpeccus, OecKOHeYHO  yObIBaromiast
reoMeTpuyecKas Iporpeccus; yMeHHE 3a/1aBaTh

[I0CJIEI0BATEIbHOCTH, B TOM YHUCJIE C IOMOIIBI PEKYPPEHTHBIX
hopmys;

- yMEHHE ONEepUPOBATh IOHATHSIMH: HEIPEPHIBHOCTD
(GyHKUIMYM, acUMNTOTHI Tpaduka (QyHKIHMH, TepBas W BTOpas
MPOU3BOAHAA (DYHKLIHH, TCOMETPUUECKUI U (U3UUECKUI CMBICT
MIPOM3BOAHOM, TIEpBOOOPA3HAs, ONpEeIEHHBIN HHTETPall; YMEHHE
HaXOIUTh ACHMIITOTHI Tpaduka (QYHKIUH, yMEHHE BBIYHCIISTH
MPOM3BOJHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO M KOMIIO3HULUH
(GyHKUMH, HAaXOAWTh YypaBHEHHE KacaTelbHOW K Trpaduky
(yHKIMM,  yYMEHHE  HWCIONb30BaTh  MPOW3BONHYIO  JUIS
uccnenoBanus QyHKUNH, [UTS HAXO0KICHNS HAMIYUIIETO PEIICHHUS
B MPUKIAIHBIX, B TOM YHCIIE COUHUAIBHO-DKOHOMHUYECKHUX |
¢usnueckux 3amadax, s ONpEeneNieHUs CKOPOCTU U YCKOPEHHUS
HaXOIUTh IUIOMAAN H 00BbEeMbl (PUTYp C MOMOIIBI0 HHTETPaja;
3HAaKOMCTBO C MAaTE€MaTH4YeCKUM MOJCIMPOBAHHEM Ha TpUMEpE
G hepeHINATEHBIX YpaBHEHHIA;

- YMEHHUE ONepUPOBATH TOHATUSMH: KOMIUIEKCHOE YHUCIIO,
CONPSDKCHHBIE KOMIUIEKCHBIE YHCIa, MOIYJIb W apryMeHT
KOMIUIEKCHOTO 4Hcia, (opMa 3amucd KOMIUIEKCHBIX —YHCe
(reoMeTpuueckas, TPUTOHOMETpHUECKass W alreOpandeckas);
YMETh MIPOU3BOJUTD apupmeTHyecKue JNeHCTBUS c
KOMIUIEKCHBIMA ~YUCIIAMH; 3HAaKOMCTBO  C HCIIOJIb30BaHUEM
KOMIIJICKCHBIX YHCElT;

- yMeHHE CBOOOJHO ONEpHUPOBATh MOHATHSIMU: CpEIHEE
apudmeTndyeckoe, MenuaHa, HauOoibllee W  HaWMEHbIIEe
3HAYEHUs, pa3Max, IUCIEPCHUs, CTAHIAPTHOE OTKIOHEHHE JUIS
ONMCAHMS  YHUCIOBBIX  JAaHHBIX;  YMEHHE  HUCCIEN0BaTh
CTaTUCTUYECKUE JaHHbIe, B TOM YHCIE€ C NPUMEHEHHEM
rpadMUecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; TpaduyuecKu
UCCIIEeI0OBaTh COBMECTHBIC HAOMIOACHUS C MOMOIIBIO THArpaMm
paccenBaHMs U TUHEHHON perpeccun;

- YMEHUE HaxOJHUTh BEPOSTHOCTH COOBITHIH C
WCTONb30BaHNEM  TIpadUuecKuX METOJIOB; MPHUMEHSTH  JUIs
pemieHus  3amad  (QOpPMYJBl  CIOKEHHS W YMHOXKEHUS
BEpOATHOCTEH, (QOPMYILy TIONHON BEpPOSATHOCTH, (HOPMYIY
Bepuymim, komOuHaTtopHble (akTel W (QOPMYIBI; OLECHUBATDH
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BEPOSITHOCTU PEAJIbHBIX COOBITHIA;

- YMEHHE ONEePUPOBATh MOHATUSAMHU: CIIydaiiHas BEIIMUMHA,
pacmpenielieHHe BEpOSITHOCTEH, MaTeMaTH4ecKOe OXXHIAaHHE,
JHCIIEPCUSl M CTaHJapTHOE OTKIIOHEHUE CIIy4allHOH BETMYWHEI,
(YHKUMU  pacmpeneleHHs W IUIOTHOCTH — PaBHOMEPHOTO,
[IOKA3aTeIbHOTO W HOPMAJIBHOI'O PpACIpENEeNCHUH; yMEHHE
WCTIONB30BaTh  CBOMCTBA W3YYCHHBIX pacHpeAeieHuil  IUIs
pelieHus 3a4ad; 3HAKOMCTBO C IOHATHSAMH: 3aKOH OOJIBLIMX
YHCeN, METOIbl BEIOOPOYHBIX MCCIICOBAHMIA; yMEHHE PUBOIUTD
MpUMEPHI MPOSIBICHUS 3aKOHA OONBIINX YHCENT B MPUPOAHBIX H
OOIIIECTBEHHBIX ABJICHUSX;

- yMeHHe CBOOOIHO OMEpHpOBATh MOHATHSIMH: TOYKA,
psiMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, MIOCKUI yrod,
JBYTPAaHHBI yroy, TPEXTPaHHBIM Yroy, MEpPEeCceKAOIIHNECs,
napajienbHble U CKpeIIMBaIOMUecs MPAMbIC, MapauieIbHOCTh |
NEPIEHANKYIIPHOCTE MNPSAMBIX M IUIOCKOCTEH, YIOl MEXIy
HOPSAMBIMH, YTOJ MEXIAY IpPsIMOM U IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMM; yYMEHHE HCIOJb30BaTh MPH PELICHUH 33434
n3y4yeHHbIe (aKThl U TEOPEMbI IUTAHUMETPHUH; YMEHUE OLICHUBATh
pa3Mepsl 00BbEKTOB B OKPY)KAIOLIEM MHpPE; YMEHHE OINEepPHpPOBATH
MOHATHSIMU: MHOT'OT'PaHHUK, ceueHue MHOT'OTPaHHUKa,
MpaBWIBHBI MHOTOTPaHHHUK, MpH3Ma, NUpamuaa, ¢urypa wu
MMOBEPXHOCTh BPAIICHHUS, IIWIMHP, KOHYC, map, chepa, pa3BepTka
MOBEPXHOCTH, CEYEHUsI KOHYCa W LWIMHApA, HapajuleibHbIE OCH
WJIM OCHOBAaHHMIO, CEUYEHHE Iapa, TIOCKOCTh, Kacaromasics chepsl,
LWINHIAPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE MHOTOIPAHHUKA,
n300pakaTb MHOTOTPAaHHUKH, PUTYPHI ¥ TIOBEPXHOCTH BpAIICHUS,
HUX CCUCHHA, B TOM UYHCJIC C INOMOIINBIO 3JICKTPOHHBIX CPCIACTB,
YMEHHUE NpPUMEHATh  CBOMCTBA  IeOMETPHYECKHX  (QuUryp,
CaMOCTOSITEIBHO  (JOPMYJUPOBATH  ONpEJENICHUS H3y4aeMbIX
¢uryp, BBIABHraTb THIIOTE€3bI O CBOWCTBAaX W NpU3HAKaX
reoMeTpuuecknx (uryp, oOOCHOBBIBATH WIIM OIPOBEPraTh HX;
yYMEHHUE MPOBOJIUTH KiacCUPHUKANUO (GUTYp TO pa3iIndHbIM
MPU3HAKAM,  BBINOJHATH  HEOOXOAWMBIE  JONOJHUTENbHBIE
MOCTPOCHUS;

- yMeHHE CBOOOIHO ONEpPHPOBAThH MOHITUSMHU: IJIOMIAIb
¢urypsl, 00bEM GUrypsl, BeIMYMHA yIJIa, PACCTOSHUE OT TOYKU
JI0 TIJIOCKOCTH, PaCCTOSTHUE MEXIY IMPSIMBIMHU, PACCTOSIHUE MEXIY
IUIOCKOCTSIMM,  IUIOaAb  cgephl, IUIOMAAb  IOBEPXHOCTH
MUpaMHUIIbI, TPHU3MBI, KOHyca, IHMJIMHApa, 00BEM  KyOa,
OPSMOYTOJIFHOTO — NapajuleNienunena, NUpaMHIbl,  I[IPHU3MBI,
LWINHIPA, KOHYyCa, Iapa; YMEHUE HAXOAUTh OTHOIIEHHE 00BEMOB
Mo100HBIX GUTYP;

- yMEHHE CBOOOJHO OIEpUPOBaTh MOHATHAMHU:
JBHIXCHHC, HapaHHeHBHBIfI NEpPEHOC, CUMMETPHUA Ha IJIIOCKOCTU U
B MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHue Mo100us, 0J00HbIE
(urypsl; yMeHue pacro3HaBaTh paBHbIE M MOA0OHBIE (QUTYPHL, B
TOM 4YMCIIE B IIPUPOAE, MUCKYCCTBE, ApPXUTEKType; yMEHUE
UCTONB30BaTh ~ T'€OMETPUYECKHE  OTHOIICHHS, HaXOJIUTh
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TEOMETPUYECKHAE BETUYHMHBI (JITTMHA, YTOJI, TUIOIIanb, 00BEeM) IpH
pEIIeHNH 3a/1a4y U3 APYruX y4eOHBIX NMPEAMETOB U U3 PEaIbHOM
KHU3HH;

- YMCHHE CBOOOJHO ONEPUPOBATh  IMOHSATHIMH:
MPSAMOYTOJIbHASL CUCTEMa KOOPAMHAT, BEKTOP, KOOPIUHATHI TOYKH,
KOOpJMHATHI BEKTOpa, CyMMa BEKTOPOB, MPOM3BEIICHHUE BEKTOPA
Ha 4YHCJO, pa3lioKEeHWe BeKTopa MO 0a3ucy, CKalsIpHOE
MPOM3BEICHUE, BEKTOPHOE  MPOW3BEACHUE, yrojd  MEXIy
BEKTOPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN
METOJT IUIS PEIICHUS TeOMETPUYCCKUX 3a7ad M 3a7ad JPYrux
Y4e0HBIX TPEIMETOB; 3HAKOMCTBO C MOHITHAMH: MaTpula 2X2 H
3x3, ompenenuTenab  MaTPUIBI, TEOMETPHUYCCKUNH  CMBICI
OTIPEICITUTETIS;

- YMEHHE MOJICIIMPOBATh PEANbHBIC CUTYAIUU Ha S3bIKE
MaTEeMaTHKH;, COCTABJISITh BRIPAKEHUS, YPAaBHCHUS, HSPABCHCTBA U
WX CHCTEMBI MO YCIIOBHIO 3aJ1a4M, HCCIICAOBATh TOCTPOCHHBIC
MOJIENTN c WCIIOJIb30BaHUEM amnmapara anreOpsl,
WHTEPIPETUPOBATH MOJTYYCHHBIN pe3ybTarT; CTPOHTH
MaTeMaTHYECKHEe MOJICITH C MOMOIILI0 TeOMETPUICCKUX MOHSATHIA
U BCJIMYHH, PCHIATh CBA3AaHHBIC C HUMH NPAKTUYCCKUEC 3alavdu,
COCTaBIIAITh BEPOSATHOCTHYIO MOJENb M HWHTEPIPETUPOBATH
HOHy‘ICHHbeI PE3YJbTAaT, peumaTtb IIPUKJIAAHBIC 3aJa4du
CpeAcTBaMHM MaTeMaTHYECKOTO aHAJIM3a, B TOM YHCJIE COIMAIbHO-
HSKOHOMHYECKOTO U (PU3UUECKOTO XapaKTepa;

- yMEHHE BBIOMPATH MOJIXOMSIIUN METOM JIs PEUICHHS
3aj]a4d; TOHMMAaHHWE 3HAYUMOCTH MATEMATHKH B U3YYCHHUH
MPUPOAHBIX U OOIIECTBEHHBIX IMPOLECCOB M SIBICHUN; yMEHHUE
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMEHHE TPHUBOJUTH TNPUMEPbl MATEMATHUECKHX OTKPBITUH

pOCCHIICKON U MUPOBOM MaTeMaTU4eCKON HayKH.

[imanupyemble TUYHOCTHBIE PE3YIIBTATHI B X0I€ PEAIN3ALUU ITPOIPAMMBI
JTVCIUTIIMHBI Maremaruka

cneuuanbHocTh: 21.02.05 3emenbHO- uMyIiecTBeHHbIE oTHOIeHus, 21.02.06 NHpopMaIioHHbIE CHCTEMBbI
o0ecreyeHne rpaloCTPOUTENIbHON AEATEIbHOCTU

JIMYHOCTHBbIE pPe3yJbTaThbl
peanqusanu nNporpamMmbl BOCIUTAHUS, OIIPEACJICHHBIC OTPACACBbIMHA TpCﬁOBaHHﬂMH
K 1€¢JIOBBIM Ka4YeCTBaM JIMYHOCTH

JIeMOHCTpUPYIOIIUN TOTOBHOCTh U CIIOCOOHOCTH BECTH AUAJIOT C IPYTUMH JIIOJIEMU,
JIOCTUTATh B HEM B3aWMOITIOHUMAHUS, HAXOUTh OOIIHE IeJTM U COTPYAHUYATD JIJIS UX JP13
JOCTHXKEHHS B MPOPECCHOHANBHOMN IeITeTbHOCTH

[IposBnstomuii cO3HATENLHOE OTHOLIEHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO

. . o JIP14
YCIICHIHOU HpO(I)eCCI/IOHaJ'IBHOI/I )4 O6H.ICCTBCHHOI/I JACATCIIBHOCTH

[IposBastonuii rpaxk1aHCKOE OTHOILIEHHE K TPO(GECCHOHATBHON AeSITEIbHOCTU KaK K
BO3MOKHOCTH JIMYHOTO YYacCTHs B PELICHUU OOIECTBEHHBIX, TOCYIapCTBEHHBIX, JIP1S
00IIeHaITMOHATBHBIX TPOOIEM

HpI/IHI/IMaIOIJ_II/Iﬁ OCHOBBI KOJIOTHYECKOM KYJIbTYPHI, COOTBeTCTByIOIJ_[Cﬁ COBpPCMCHHOMY

. JIP16
YPOBHIO 5KOJIOTMYECKOT'O MBIIIJICHUSA, TPUMCEHAIOIINK OIIBIT 3KOJOTMYCCKHU
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OPUEHTUPOBAHHOW PEQIIEKCUBHO-OIICHOYHON M MPAKTUYECKOM NEATEIILHOCTH B JKU3HEHHBIX
CUTYalUsiX U podeccrnoHaIbHOM e TeIbHOCTH

CriocoOHBIi B 1TM(POBOY Cpe/ie CIIONh30BaTh PA3TUYHbIE IU(PPOBLIC CPEIICTBA,
ITO3BOJISIOIINE BO B3aUMOJICHCTBUY C IPYTUMH JIFOJAbMU JOCTUTATh NOCTABJICHHBIX LIEJIEH,
MIPOBOANTH OIEHKY MH()OPMAIIUHU, €€ TOCTOBEPHOCTH, CTPOUTD JIOTHIYECKHE YMO3AKITIOUCHUS
Ha OCHOBaHHUH MOCTYMAOLIEH HHPOpMAIIH

JIP17

CneuunanbHoctu 08.02.01 CTpouTenbCTBO M 3KCIITyaTalnus 30aHUN U coopyxkenuid, [1 08.02.12
«CTpOUTENBCTBO M 3KCIUTyaTallMs aBTOMOOWJIBHBIX PabOT, a’pOJPOMOB U TOPOJCKUX IyTei
coobmenusi», 08.02.07 MoHTaX W JKCIUTyaTalisi BHYTPEHHUX CAHTEXHUYECKHX YCTPOWCTB,
KOHJAMIIMOHUPOBAHUS BO3AYXa U BEHTUJISILIMU

JIn4yHOCTHBIE pe3yabTaThl
peanu3alnuy NporpaMMbl BOCIIMTAHMS, ONIPe/e/ieHHbIe 0TPAc/ieBLIMI TPeOOBAHUSMH
K /1eJI0BBIM Ka4eCTBaM JTHYHOCTH

CrnocoOHbI Tpu B3aMMOJCHCTBHM C JPYTHMHU JIIOABMHU JIOCTHTaTh IOCTABICHHBIX IIEJEH,
CTpeMsIIuiicss K (OPMHPOBAHHIO B CTPOMTEIBHOH OTpPAacidM W CHCTEME J KWIJIMIIHO- JIP13
KOMMYHQJIBHOT'O X03$ICTBA JIMYHOCTHOTO POCTa KaK mpodeccroHaa

CriocoOHBII CTaBUTH Mepe]] OO0 e MO U PEHICHUs] BOSHUKAIOUINX MPO(HEeCCHOHATBHBIX
3a7a4, MoJOUPaTh CHOCOOBI PEIICHHS M CPEACTBA PAa3BHTHUS, B TOM YHUCIIE C MCIIOJIb30BAHUEM JIP14
MH(GOPMAIMOHHBIX TEXHOJIOTHIA;

CopeiicTByromuii popMUPOBAHUIO MOJIOKUTEIHHOTO 00pa3a U MOIACPKAHUIO MPECTHXA CBOCH

JIP15
npodeccun
CrocoOHBI UCKaTh W HAaXOIUTh HEOOXOJAUMYH HH(GOPMAIMIO HCIOJB3Yys Pa3sHOOOpa3HbIC
TCXHOJIOTHUM €€ IIOMCKa, Jid PCIICHHA BO3HHMKAIOMIUX B IIPOLECCE HpOI/I?;BOI[CTBCHHOﬁ JIP 16

AEATENILHOCTH TPOOJIEM TPH CTPOUTEIBCTBE M IKCIUTyaTallid OOBEKTOB KalUTAIBHOTO
CTPOHTEIbCTBA;

CriocoOHBIM BBIIBUTaTh aJIbTEPHATHBHBIE BAPMAHTHI JEMCTBUN C LENbIO BHIPAOOTKH HOBBIX
ONTUMAJIbHBIX QJITOPUTMOB; TMO3MLMOHUPYIOUIMI ce0sd B CETH Kak pe3yJbTaTUBHBIA MU JIP 17
IIPUBJIEKATEIbHBIN YYaCTHUK TPYIOBBIX OTHOLICHUH.
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