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



1. IHosicHuTeIbHASA 3aNIMCKA

1.1. Ob6aacTh npuMeHeHHs padoueii MporpaMMbl

Pabouas nporpamma y4eOHOM TucHMIIMHBI MaTtemaTruka o01meo0pa3oBaTeIbHOTO UK
SIBJSICTCSL YaCThIO MPOTPaMMBbI TOJTOTOBKH CHEIUATKCTOB cpeaHero 3BeHa (manee IIICC3) B
cootBeTcTBUM ¢ PI'OC no cnenuansHocTsM CIIO, peann3yeMbix B akaJeMuu.

1.2. HopmaruBHas 06a3a s pa3padoTku padoyeil nporpamMmsl:
Pabouas nporpamma pa3paboTaHa Ha OCHOBE

J denepanbHOr0 rocylapcTBEHHOIO 00pa30BaTENIbHOIO CTaHJApTa CpEIHEero
(mosiHOrO) OOWIEro oOpa3oBaHMs, OOpa30BaHMs, YTBEPXKIEHHOIO IpHKa3oM MuUHHUCTEpPCTBA
obOpazoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHoO
B Muntocte Poccun 7 utons 2012 r. Ne 24480, peanmuzyemoro B nipenenax ITICC3 ¢ yyetom
npo¢uId Noay4aeMoro npopheccuoHalIbHOro 00pa3oBaHus;

o [Ipukaza Munucrepcrsa npocseuienus: Poccuiickoit ®enepaunu ot 12.08.2022 r.
Ne 732, 3apeructp. MunucrepcrsoM toctuniuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHHH
U3MEHeHUH B (enepanbHblii TOCyAapCTBEHHBIH CTaHAApT CpeiHero oouiero odpa3oBaHMs,
YTBEPKIEHHOIO NprKa3zoM MuHucrepcTBa oOpasoBanus U Hayku Poccuiickoit denepanuu ot 17
masg 2012 r Ne 413;

. [Ipukaza MunucrepctBa mnpocsemeHuss PO or 24 asrycra 2022 Ne 762,
3apEeruCTPUPOBAHHOIO MunuctepcTBoM toctuiuu PO (21.09.2022 N 70167) «OO06
yTBep)kaeHun [lopsnka opraHuzanMu U OCYLIECTBIECHHUS 0Opa30BaTEIbHOM JESTENBHOCTU IO
00pa30BaTeNbHBIM IIPOTrPAMMaM CPEIHEr0 MPO(HeCcCHOHATLHOTO 00pa3oBaHus";

o [Tpukasza MunucrepcrtBa npocsemienuss P® ot 05 asrycra 2020 Ne885/390,
3aperucTpupoBaHHoro MunucrtepctBoM roctuiiuu PO (per.Ne59778 ot 11.09.2020) «O
MPaKTUYECKON OJITOTOBKE 00YYaOIIUXCSL.

o [Ipukaza MunucrepctBa mnpocsemienuss P® or 26 asrycra 2020 Ne438,
3apeructpupoBaHHoro MunucTepcTBoM toctuiiuun P®  (per.Ne59784 ot 11.09.2020) «O06
yTBep)kaeHun [lopsnka opraHuzanMu U OCYLIECTBIEHHUS 0Opa3oBaTEbHOM AESITENbHOCTH IO
OCHOBHBIM IIPOrpaMMaM Mpo(eccrnoHalIbHOTO 00yUEHUS;

o [Ipukaza MunuctepctBa npocseunienust Poccuiickoit ®@enepauun ot 27.12.2023
Ne 1028 "O BHeceHMM U3MEHEHUHN B HEKOTOpbIE NMPUKa3bl MUHKCTEPCTBA 0OOPAa30BaHMs U HayKU
Poccuiickoit ®enepanuu 1 Munucrepctsa npocsemenus Poccuiickon @enepanny, Kacaronuecs
(denepanbHBIX  TOCYNAapCTBEHHBIX  OOpa3oBaTENbHBIX  CTAHAApPTOB  OCHOBHOIO  OOILEro
oOpa3oBaHus U cpeiHero oduero oopasosanus" (3apeructpuponan 02.02.2024 Ne 77121);

o denepanbHbIX TOCYJApCTBEHHBIX 00pa30BaTelIbHBIX CTAHAAPTOB  CPEHETO
poeCCHOHAITBHOTO 00Pa30BaHUS M0 CHIEIIHATBHOCTSIM:

o 08.02.01 «CrpoutenbcTBO M JKCIUIyaTaluuss 34aHUM U COOPYKEHUI»,
YTBEPKIEHHOTO MpuKa3zoM MunuctepcTBa oOpa3zoBanus U Hayku Poccutickoit @enepaunu Ne 2 ot
10.01 2018 r., 3apeructp. MunucrepctBoM roctuiuu (per. Ne 49797 ot 26.01.2018r.)

o 08.02.06 «CtpouTenbcTBO M OKCIUTyaTallds TOPOACKHX MyTell COoOOIIeHUs »,
YTBEPXKJICHHOTO NMpuKa3oM MuHucTepcTBa o0pazoBanus U Hayku Poccuiickoit @enepanun Ne 31
ot 15.01 2018 r., 3apeructp. Munucrepctsom roctuniuu (per. Ne 49946 ot 06.02.2018r.)

. 08.02.13 «MoHTax W SKCIUlyaTaluus BHYTPEHHUX CAHTEXHUYECKUX YCTPOMCTB,
KOH/JMIIMOHUPOBAHMUST BO3JyXa M BEHTWIALUN», YTBEPXKAEHHOTO MpHKa3oM MHuHHCTEpCTBA

oOpazoBanmsi W Hayku Poccmiickoit ®Depepanmm Ne 1094 ot 17.12.2022r., 3apeructp.
MunucrepctBoM roctunuu (per. Ne 721100t 24.01.2023r.)



. 21.02.19  3emsieyCTpOHCTBO,  YTBEPKICHHOTO  MIpUKazoM  MHHUCTEpPCTBA
npocsenienust Poccuiickoin @enepanun Ne 339 or 18.05 2022 r., 3apeructp. MuHucCTEpCcTBOM
rocturyu (per. Ne 68941 ot 21.06.2022r.)

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

[TpumepHoii paboueil mporpaMmsl 001Ie00pa30BaTEIBHON AUCHUILTUHBI «MaTteMaTHKa

Ut IpopecCHOHABHBIX 00pa30BaTeNIbHBIX OpraHU3aIil YTBEPKIeHHOM Ha 3acenannu CoBeTa 1o
OIICHKE COJEp)KaHMUS W KadecTBa NPUMEPHBIX paboumx mporpamMm o00meo0pa3oBaTeIbHOTO H

COIMANIEHO- TYMaHUTAPHOTO IIUKJIOB CPEIHETro npodeccuoHansHoro oopasoBanus [Ipotokon Nel4
ot «30» HOs10pst 2022

1.3. Heau yyeOHOM U CHUTITHHBI:
Copepxanue nporpamMmbl «MaTeMaTHKay HAIMPABJICHO HA JOCTHKEHHUE CIEAYIOLINX
nesemn:

— dbopMupOBaHUE IEHTPAILHBIX MATEMAaTUYECKUX MOHATUN (YUCIIO, BETUYHHA,
reoMeTpuueckas (Gurypa, mepeMeHHas, BEpOSATHOCTb, (GYHKIUSA), O0OeCIeYNBaAIOIINX
MIPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMATHUECKOT0 00pa30BaHus 00YYarOIINXCS;

— MOJIBEJICHUE Y4YalllUXCsl Ha JOCTYMHOM Ui HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTHKU U OKPYKAIOIIETO MHPA, TOHMMAaHHE MATEMAaTHKH KaK 4acTH OOIIei
KyJbTYPBI YEJIOBEUECTBA;

— pa3BUTHE WHTEIIEKTyalIbHBIX M TBOPYECKHUX CIHOCOOHOCTEH ywarmxcs,
MO03HABATEIBHON aKTHBHOCTH, MCCIIEIOBATEIBCKIX YMEHUH, KPUTHYHOCTH MBIIIJICHHS, HHTEpeca
K U3YUYEHHUIO MAaTeMaTHKH,

- ¢dopmupoBaHre (YHKIMOHATIBLHOM MaTeMaTHUeCKOM TPaMOTHOCTU: yYMEHUS
pacro3HaBaTh MaTeMAaTUYECKHUE ACTIEKTHI B PEAIbHBIX )KMU3HEHHBIX CUTYalUSX U MPU U3yUEHUH
IpyTuX y4eOHBIX MPEIMETOB, TPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYIHpPOBAThH
UX Ha S3bIKE MaTeMaTHKH U CO3JaBaTb MaTeMaTHYECKHUE MOJENH, NPUMEHSTh OCBOCHHBIM
MaTeMaTHYeCKUN anmapaT  JUis = pelIeHHs MPAKTUKO-OPHUEHTUPOBAHHBIX  3a]ad,
MHTEPIPETHUPOBATH U OLIEHUBATH MOTY4YEHHBIE PE3YJIbTATHI .

OcHOBHBIE TUHUH COJIEP’KaHUsI Kypca MaTeMaTuku: «Hucia v BEIYUCICHUD», «Anredpay
(«Anrebpanyeckre BBIpaKEHUS», «YpaBHEHUSI U HEpaBeHCTBa»), «Hadama maTeMaTHYECKOTO
aHanuza», «l'eomerpusi» («['eomerpuueckue @urypsl U ux cBoicTBay, «M3mepenue
TE€OMETPUUECKUX BEIHUYWH»), «BeposTHOCT ¥ craTHcTHKa». [laHHbIE JTHUHHM pPa3BUBAIOTCS
napajuieNbHO, KaKJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBHCUMO OJIHA OT
JpYyroii, a B TECHOM KOHTaKTe M B3auMojeHcTBHM . Kpome 3TOro, X 00BenUHSAET JOorudyeckas
COCTAaBIISOLIAs], TPAJAULIMOHHO TPUCYIIasi MaTeMaTHKE U NMPOHU3BIBAIONIAS BCE MAaTeMaTHUYECKHE
Kypchl U copepxkarenbHble JuHuM . ChopmynupoBanHoe B DeepalbHOM TOCYAapCTBEHHOM
00pa3oBaTeNbHOM CTaHJApTe CPEAHEro 001Iero oopa3oBaHus TpeOOBaHUE «BIIAJICHUE METOIaMHU
JI0Ka3aTeNbCTB, AITOPUTMAMU PELLIEHUS 3a]a4; yMeHHEe (GOpMYyIMpPOBaTh ONPEIEICHUs, aKCUOMBI
¥ TEOPEMBI, TPUMEHSTHh HX, TIPOBOJMTH JOKA3aTENbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a71au»
OTHOCHUTCSI KO BCEM Kypcam, a (pOpMUpPOBAaHHE JIOTUYECKUX YMEHHMH pacrpeiensercs Mo BCeM
rojiaM 00y4eHusl Ha ypOBHE CPEIHETO 001Iero 00pa3oBaHus .

2. O0mas xapakTepucTHKa y4eOHOM! JMCIHUIIIMHbI



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

Peanuzanuss mporpamMmbl  00€CIeUMBAaET OBIAJCHUE KIFOUYEBBIMH KOMIIECTCHIIHSMH,
COCTaBJISIONIMMH  OCHOBY JJIi CaMOPAa3BUTHS M HEMPEPHIBHOTO 0Opa30BaHUs, IIEIOCTHOCTh
OOMIEKYIETYPHOTO, TUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS TMYHOCTH O0YYArOIIMXCS .

B pabGoueit mnporpamme yureHol wuaen u nosnoxeHus «KoHuenmuu —pazBUTHA
MaTemaTuueckoro oOpazoBanusi B Poccuiickoii @enepanum». B cooTBeTcTBUM ¢ HazBaHHEM
KOHIEMIMN, MaTeMaTH4eckoe o0pa30BaHME JODKHO, B YACTHOCTH, MPEAOCTaBIATh KaXIOMY
oOyuJarolemMycss BO3MOXXHOCTb JTOCTHXKEHUSI YPOBHSI MaTeMaTUYECKUX 3HAHUM, HEOOXOAUMOTO
JUIs JalbHEeHIed ycrenHoi xu3Hu B odmectse. FIMEHHO Ha pelieHre 3TOW 3aJaud HalleJeHa
npuMepHasi pabouasi mporpamma 6a30BOro ypoBHS .

B »snoxy umdpoBoii Tpanchopmamuu Bcex cdep UEIOBEYECKOW JCSTENbHOCTH
HEBO3MOXXHO CTaTh OOPa30BAaHHBIM COBPEMECHHBIM YEIOBEKOM 0Oe€3 0a30BOM MaTreMaTH4eCKOn
MOATOTOBKHU . YK€ B IIKOJIE MATEMAaTHKA CITY>KUT OIMOPHBIM MPEIMETOM ISl U3YUEHUSI CMEKHBIX
JTUCIUIUIMH, @ B JKU3HU TOCTIE IIKOJIBI PEaIbHON HEOOXOIMMOCTBIO CTAaHOBUTCS HEMPEPHIBHOE
oOpa3oBaHue, 4TO TPeOyeT MOJHO- IIEeHHOW 0a30BOi 00111€00pa30BaTENbHON MOATOTOBKH, B TOM
yuclie M MaTeMaruyeckoid . OTo oOO0yclIoBIEHO TeM, YTO B HallM JHU pPacTéT YHUCIO
CIEIUAJIbHOCTEH, CBA3AHHBIX C HEMOCPEJICTBEHHBIM IMPUMEHEHHEM MaTeMaTuKu: U B cdepe
9KOHOMHKH, H B OM3HECE, U B TEXHOJOTHICCKUX OOJIACTAX, U JJa)Ke B TYMaHUTApHBIX cdepax .
Takum o00pa3om, Kpyr OOYyYarolmIMXCs, IJii KOTOPBIX MAaTeMaTHKa CTAaHOBUTCA 3HAUYUMBIM
MPEAMETOM, CYIIECTBEHHO PACIIUPSIETCS .

[TpakTHyeckasi HOJIE3HOCTh MATEMATUKH O0YCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SIBISIOTCS
(dbyHIaMeHTalnbHbIE CTPYKTYPhl HAIIETO MUpPA: MPOCTPAHCTBEHHBbIE (OPMBI U KOJIMUYECTBEHHBIC
OTHOLUEHUS OT NPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIBITE, A0 JAOCTaTOYHO
CIIOKHBIX, HEOOXOIMMBIX I Pa3BUTUS HAyYHBIX U TEXHOJIOTHMYECKHUX UAeH . be3 KOHKpeTHBIX
MaTeMaTUYECKUX 3HAHMM 3aTPyJHEHO NMOHMUMAaHUE TMPUHLMUIIOB YCTPOMCTBA M HCIOIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCIPHUATHE M MHTEpHpEeTanuss pa3HOOOpa3HONW COLMAIBHOM,
SKOHOMHUYECKOH, MOMUTHUYEeCKOW MH(opManuu, MaiodhHEKTHBHA OBCEAHEBHAS MPAKTUUYECKAs
NnesATeIbHOCTh . KaknmoMy 4enoBeKy B CBOEW KU3HHM TMPUXOJUTCS BBIIOTHATH JOCTATOYHO
CJIOKHBIE PAc4Y€Thl M COCTABISATH HECJIOXKHBIE aJTOPUTMBI, HAXOAWUTh HYXHBbIE (OPMYJIBI U
MPUMEHATh MX, BIAAETh NPAKTUYECKUMH NpPUEMAMH T€OMETPUUYECKUX H3MEpPEHUH M TO-
CTPOCHHH, YUTaTh MHQPOpPMAIINIO, MPEACTABICHHYIO B BUAY TaOMUI], qUarpaMMm U TpaguKos,
KUTh B YCJIOBHUSX HEONPEAEIEHHOCTH M IOHUMAaTh BEPOSATHOCTHBIM XapakTep CiIy4yalHbIX
COOBITHUH .

OmHOBpEMEHHO C paciupeHreM cdep NpPUMEHEHHS MAaTeMAaTHUKd B COBPEMEHHOM
oOmecTBe BCE 00siee BAXKHBIM CTAHOBHUTCSI MATEMATHIECKUN CTUITh MBIIIIJICHUS, TIPOSIBIISIONIUANACS
B ONpEACIIEHHBIX YMCTBEHHBIX HaBBIKaXx . B mpormecce u3ydeHHss MaTeMaTHKH B apceHas
MpUEMOB U METOJIOB MBIIINICHHSI YEJIOBEKAa €CTECTBEHHBIM 00- Pa30M BKIIFOYAFOTCS WHIYKIUS U
JenyKius, 00001IeHrne U KOHKPETU3allusl, aHAJIU3 M CHHTE3, KiIacCu(UKAIHsI U CUCTeMAaTH3allNs,
abctparupoBanue u aHanorus . OOBEKTHl MATEeMAaTUYECKUX YMO3aKIIOUEHHUH, MpaBuia HX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXaHU3M JIOTHYECKHUX MOCTPOEHUH, CIOCOOCTBYIOT BRIpAOOTKE
yMeHusl (HOpMyIHpOBaTh, OOOCHOBBIBATh M JIOKA3bIBaTh CYXKIEHHUS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MBINUICHHE. Bemymas poiab TNPUHAIICKAT MareMaThuke B (OPMHUPOBAHUHU
AITOPUTMHUYECKON KOMIOHEHTHI MBIIIUICHUSI ¥ BOCTIMTAHUHM YMEHHU JEeWCTBOBATH MO 33J[aHHBIM
aIroOpuTMaM, COBEPIIIEHCTBOBATh M3BECTHBIC U KOHCTPYHUPOBATh HOBBIE . B mporiecce permeHus



3aJjady — OCHOBHOW y4yeOHOW JeATEeNbHOCTH Ha YpOKaX MaTeMaTHKH — pPa3BUBAIOTCA
TBOPYECKAs U NIPUKJIIAAHAS CTOPOHBI MBIIUICHHUS .

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

Heo6xouMbpIM KOMIIOHEHTOM OOILeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
of111ee 3HAKOMCTBO € METOJaMM MO3HAHUA JEHCTBUTEIbHOCTH, MPEACTaBICHUE O MpeAMeTe U
METOZ€ MaTeMaTHKH, €ro OTJIMYMS OT METOJOB €CTECTBEHHBIX U TyMaHUTApPHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHUS MaTeMaTHKH /IS pelleHUs] HaAyYHbIX M MPHUKIAAHBIX 3a7ad. Takum
o0pa3om, MaTeMaTu4eckoe 00pa3oBaHNe BHOCUT CBOM BKJIAA B (hopMUpOBaHKE OOIIEH KyJIbTyphI
YEJIOBEKA .

M3yuenne MaTeMaTHKH CIIOCOOCTBYET ACTETHYECKOMY BOCHUTAHHUIO YEJIOBEKa,
IIOHMMAHHUIO  KpPacoTbl M  M3ALIECTBA MATEMATHYECKUX  PACCYKIEHUH, BOCIPUATHUIO
reoMeTpHUECKUX (POpM, YCBOECHHUIO U/I€U CUMMETPUH .

3. MecTto y4eOHOI TMCHUILIUHBI B Y4eOHOM IJIaHe

B yuebnpix mmanax IITICC3 nucnumiimHa BXOJUT B COCTaB 00MIe00pa3oBaTEIBLHOTO
nukia. @opMupyercs B cocTaBe 00X AUCHUIUINH.

O0beM yueOHOM IMCUMILUIMHBI B Y4eOHOM IUIaHe U BU/IbI YU4eOHOH padoThl

Oo0bem

Buj yueoHoii pa6oThl yacoB/  3a4eTHBIX

ell.
MakcumanbHas yyeOHas Harpys3ka (Bcero) 292/8,11
Oo6s13aTesibHAs ayAUTOpPHAs yueOHAasi HATPY3Ka (Bcero) 274
TOM YHCJIE:
TEOPETUUYECKHE 3aHATHS 182
MPaKTUYECKUE 3aHATUS 92
KoHcyabTanum K 3K3aMeHy 6
IIpomeskyTouHasi aTTecTanus B opme 3K3aMeH BO 2 ceMecTpe 4
caMoCTosiTe/IbHAsA padoTa K IK3aMeHy 8




4. Pe3yJbTaThl 0OCBOCHHS YUEOHOW TUCUUNIMHBI
OcBoeHne coaepkaHusi y4eOHOM AUCHIUIUIMHBI 00€CIIeYrBaeT JOCTH)KCHHUE CTYACHTaMU
CIICAYIOIIHX Pe3yAbmamos:.

JJMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIC pE3ynbTaThl OCBOEHHUS MPOTrpaMMbl y4eOHOro mnpeamera «MaTemaTuKay
XapaKkTePU3YIOTCS:

I'pascoanckoe socnumanue:

- c(OPMUPOBAHHOCTBHIO TPAKIAHCKOW TO3WIMH  OOYYaromerocsi Kak aKTHBHOTO U
OTBETCTBEHHOI'O 4JIeHA POCCUMCKOro OOIEeCTBa, MPEICTABICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYpP TPaXIaHCKOTO OOIIecTBa
(BBIOOpPHI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COLMAJIBHBIMH HHCTUTyTaMHU B
COOTBETCTBHUH C X (DYHKITUSIMU U HA3HAYCHUEM .

Tlampuomuuyeckoe 6ocnumanue:

- c(OpPMUPOBAHHOCTBIO POCCHMCKOW TPaKIaHCKOH MJEHTUYHOCTH, YBAXKEHUS K
NpOUUIOMY M HAaCTOSIIIEMY POCCHUHWCKOM MaTEMAaTHKH, UEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHHUSIM POCCUMCKMX MAaTEMATUKOB W POCCUUCKOM MaTEMaTHYE€CKOM IIKOJIbI, K
MCIIOJIb30BAHUIO ATUX JTOCTHKEHHUH B IPYTHX HAyKaX, TEXHOJIOTHSIX, Cepax SIKOHOMUKH .

J[yX08HO-HPABCMBEHHO20 80CNUMAHUSL:

- OCO3HaHHEM JyXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapona; chOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'0 CO3HAHUS, STUYECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM NMPUMEHEHUEM
JOCTH>KEHUI HAyKU U AESITEIIbHOCThIO YYEHOr0; OCO3HAHUEM JIMYHOIO BKIIA/la B MO- CTPOEHUE
yCTOHYHMBOTO OYyIyIIEro .

Dememuyeckoe socnumanue.

- OCTETUYECKMM OTHOLICHWEM K MHpPY, BKIHOYAs OCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, pEIICHWH, pPacCyKIEHUW; BOCHPUUMUYHBOCTHIO K
MAaTeMaTUYECKUM ACTIEKTaM PAa3JIUYHbIX BUJOB UCKYCCTBA .

Dusuueckoe sochumanue.

- chOPMHUPOBAHHOCTHIO YMEHHUS MPUMEHSATH MaTeMaTHYeCKHe 3HAaHHWS B HMHTEpecax
310poBOT0O U Oe3omacHoro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe MUTaHUE,

- cOaaHCUPOBAHHBIN PEXKUM 3aHITUN U OTAbIXA, PETylspHas Qu3nyeckass akTUBHOCTD);
(hU3UIECKOTO COBEpILICHCTBOBAHMS, npu 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIIBHON
JIESITEeILHOCTBIO .

Tpyoosoe 6ocnumanue:

- TOTOBHOCTBIO K TPY/y, OCO3HAHUEM LIEHHOCTH TPYIOJIIOOUS; HHTEPECOM K Pa3IMYHbIM
chepam npohecCHOHATBFHOM AESITeNTFHOCTH, CBSI3aHHBIM C MaTEMATHKON W €€ MPHUIIOKEHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyayIieit mpodeccun u peaan30oBeIBaTh COOCTBEHHBIC
KU3HEHHBIC TUJIaHBI, TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTHYecKoMy OOpa3oBaHUIO H
caMo00pa30BaHUI0 HA TPOTSHKEHUHM BCEW JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pELICHNH MTPAKTHYECKUX 3a/1a4 MAaTEMAaTUUYE€CKON HANPABICHHOCTH .

JKonozuueckoe socnumaHnue:

- cpOpMHUPOBAHHOCTBIO  DKOJOTUYECKOW  KYJIbTYypbl, TOHHUMAaHUEM  BIUSHUS
COIMAJIbHO-3KOHOMHYECKHX TPOILIECCOB HAa COCTOSIHUE MPUPOJAHOM W COUMAIBHON CpENbI,
OCO3HAaHHEM TJI00AIBHOTO XapaKTepa dKOJOTHYECKUX MpoOsieM; OpHUeHTaluel Ha MPUMEHEHHE
MaTEeMaTHYeCKUX 3HAHUU ISl pelIeHHs 3ajad B 00JACTH OKpY>KaroIel cpenbl, MIIaHuPOBAHUS
MOCTYIIKOB ¥ OLIEHKHU UX BO3MOJKHBIX ITOCIEACTBUM IS OKPYKAOLIEH CPEJIBI .

L]ennocmu nayunoeo nosHanus.



- c(OpMUPOBAHHOCTHIO MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, MOHMMAHUEM MaTeMaTU4YeCKOil HayKu Kak chepsl
YeJI0BEYECKON JEeSATeIbHOCTH, STANoB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LIMBUIN3ALINN;
OBJIAJICHHEM SI3BIKOM MaTE€MaTHKH M MaTeMaTU4YeCKON KyJIbTYypOll Kak CpeJCTBOM I1O3HAHUS
MHpPa; TOTOBHOCTBIO OCYIICCTBISITh MPOCKTHYIO M  HCCIIEIOBATEIbCKYIO JCSITEIHLHOCTD
WHIUBUAYATHHO U B TPYIIIIE .

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpenMeTHble  pe3yJbTaThl  OCBOGHHS ~ HPOrpamMMbl  y4eOHOro  IMpeaMera
«MaTeMaTHKa»  XapakTepU3YIOTCSl  OBJIAJICHUEM  YHUBEPCAIbHBIMH  IO3HABATEIbHBIMU
NCUCTBUSIMH,  YHHBEPCAJIBHBIMH  KOMMYHHKAaTHBHBIMH  JCHCTBHSMHU, YHUBEPCAIbHBIMH
PEryISATUBHBIMH JICHCTBUSMHU.

VHMBepcalbHble MO3HABaTENIbHbIE ACUCTBUS, o0OecneunBaroT (HopMUpPOBaHHE 0A30BbIX
KOTHUTHBHBIX IMPOLECCOB 00yYaromuxcsi (OCBOEHHE METOJIOB MO3HAHMS OKPY)KAIOLIEro MUpa;
IIPUMEHEHHE JIOTMYECKHX, UCCIIE0BATENIbCKUX ONepaluii, yMeHuil paborath ¢ nHGopManuen) .

basosvie nocuueckue oeticmeusi:

- BBISIBISIT M XapaKTEPU30BAaTh CYNIECTBEHHBIC MPHU3HAKK MaTeMaTHYECKHX
00BEKTOB, OHATHUI, OTHOLIEHUH MEXy MOHATHS- MU; (OPMYJIMPOBATH ONpPEEIeHUs MOHATHIA;
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIACCU(PHUKALMKU, OCHOBaHMSA [uld OOOOLIEHUS WU
CpaBHEHMsI, KpUTEPUH IPOBOJUMOI0 aHAJIN3a,

- BOCTIPUHHMATH, dbopmynupoBaTh u npeoOpa3oBHIBATH CY)KICHUS:
YTBEpAUTENIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIE, YACTHBIE U OOLIHE; YCIOBHBIE,

- BBISIBJIATh MAaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U IPOTHBOPEUUS B
(dakTax, MaHHBIX, HAaOJIOJEHMUAX M YTBEPXKACHUAX; IpengaraTb KPUTEPUU JJsl BBIABICHUSA
3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

- JenaTb BBIBOJBl C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIyKTHBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHNH, YMO3aKJIIOUCHUH TI0 aHAJIOTUH;

- IIPOBOJIUTh CAMOCTOSITENILHO JIOKa3aTeIbCTBA MAaTEeMAaTHUYECKUX YTBEP)KICHUN
(mpsiMBle W OT TPOTHBHOIO), BBICTPAWBaTh APTYMEHTAIMIO, TPHBOAWTH NPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBObI;

- BbIOMpATh Crmoco0 pemieHus y4yeOHOW 3ajauu  (CpaBHMBATh HE- CKOJIBKO
BapUaHTOB  pEIICHHWs, BHIOMpaTh HambOoiee MOAXOMSIIIUN C YYETOM CaMOCTOSTEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

basosvie uccnedoeamenvckue oelicmeusi:

- UCMOJb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKHMM HMHCTPYMEHT IO3HaHUS;
(dhopMynHupoBaTh BOMPOCHI, PUKCUPYIOLINE MPOTHUBOpPEUHE, MPOOIeMy, YCTaHABINBATh UCKOMOE
U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

- MPOBOJIUTH CaMOCTOSATENBHO CIUIAHMPOBAHHBIA SKCIEPUMEHT, HCCIEIOBaHHUE IO
YCTaHOBIIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHHS, TPOIECCa, BBIIBICHHIO
3aBHCUMOCTEH MEXIy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

- CaMOCTOSITENIbHO (D OpMyTUpOBaTh OOOOLIEHUS W BBIBOJABI IO pe3yJjbTaTaM
MPOBEAEHHOTO  HAOJIOJCHUS, WCCIIEAOBAaHUS, OIICHWBAaTh JIOCTOBEPHOCTh  ITOJYYEHHBIX
pe3yIBTAaTOB, BBIBOJIOB U 000OIICHMIA;

- MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TaKKe BbI- JBUTATh
MIPEJITIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX .

Paboma c ungopmayueti:

- BBISIBJIATh  JE€(QUIMUTH MH(DOpPMAILMM, JAaHHBIX, HEOOXOOUMBIX s OTBETa Ha



BOIPOC U [ peIICHU 3a/1auH;

- BbIOMpPAaTh MH(MOPMALUIO W3 HCTOYHHUKOB DA3JIUYHBIX THUIIOB, AHAIM3MPOBATH,
CHCTEMAaTU3HpPOBAaTh W HWHTEPHIPETHPOBATH HHGOPMAIMIO PaA3IHYHBIX BUAOB U (opMm
IIPEJCTABICHMUS;

- CTPYKTYpPUPOBaTh HH(POPMALMIO, HNPEACTABIATh €€ B Ppa3IUuHBIX (opMax,
WLUTIOCTPUPOBATH rPauuecKu;

- OLIEHUBaTh HaJI&KHOCTh MH(OPMAIUKM IO CaAMOCTOSITENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM .

YHuUBepcaibHble KOMMYHUKAaTHBHBIC JCUCTBHs, 00eCHeunBaloT CGHOPMHPOBAHHOCTH
COIIMAJIBHBIX HABBIKOB 00YYaIOIINXCS.

Obwenue:

- BOCIIPUHUMATh U (OPMYJIHPOBATh CYXKJIEHHS B COOTBETCTBHM C YCIOBUSIMH U
HeNnssMd  OOIICHHUS; SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
IUCbMEHHBIX TEKCTaX, JaBaTh IOACHEHMs IO XOJy pELIeHHs 337a4d, KOMMEHTHPOBATb
MIOJIyYCHHBIH pe3yJIbTar;

- B XoJle OOCYXXIEHMs 3a/laBaTb BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TeMBI,
npoOJeMbl, pemraeMoil 3ajadd, BBICKA3bIBATh WICH, HAICIIEHHBIE HA IIOWCK PEUICHHUS;
COIIOCTAaBJIATh CBOU CYXJEHHUS C CYXIEHUSMHM JpPYTruX Y4YacTHUKOB Juajiora, oOHapy>KUBaTh
pasnuyre U CXOJCTBO IO3UIMHA; B KOPpEKTHOH ¢opme (GopMylupoBaTh pa3HOINIACUS, CBOU
BO3PAKECHMUS;

- NPEJCTABIATh Pe3yJIbTaThl pELIeHUs 3aJaud, HKCIEPUMEHTA, HCCIEeI0BaHMs,
[IPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (popMaT BBICTYIUIEHUS € y4€TOM 3ajau IMpe3eHTaluu U
0cOoOEHHOCTEH ayiu- TOpUH .

Compyonuuecmeo:

- MOHMMAaTh W HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHONM W WHAMBHUIYaJbHOMN
pa®OThl MpHM pelIeHuH YueOHbIX 3a/ay; NpPUHUMATh Ielb COBMECTHOW JI€ATENIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOM pabOThl, paclpeaessaTh BUIbl paboOT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U PE3yNbTAT pabOThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

- y4acTBOBaTh B TPYMNIOBBIX Qopmax paldoThl (00CyXkaeHus, oOMEH MHEHUH,
«MO3TOBBbI€ LITYPMbD» W HHBIE); BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOU
JeUCTBUS C IPYTMMHU Wi€HAMU KOMaH/Ibl; OIIEHWBATh KAa4eCTBO CBOETO BKJIaJa B OOLIUIl MPOIYKT
0 KpUTEpHSIM, CHOPMYITHPOBAHHBIM yUaCTHUKaMU B3aUMOJECHCTBHUSL.

VYHuBepcaibHble peryJIsTHUBHBbIE NEHCTBUS, 00ecneunBaOT (POPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH .

Camoopeanuzayus.:

- COCTABIISATh IUIAH, AJITOPUTM pEIICHUs 3aJaud, BBIOMpATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpOBAaTh W
KOPPEKTUPOBATh BapUaHThI PEILIEHUH C y4ETOM HOBOM MH(pOpMAIIH .

Camoxkoumpons:

- BJIaJIeTh HABBIKAMH TO3HABATENbHOU pe(IEeKCUN KaK OCO3HAHMs COBEPIIAEMBIX
JNEHCTBUIM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB; BJIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yiIbTaTa pelleHrs MaTeMaTUYecKoH 3a1a4u;

- IIPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHh IIpUM PEUICHUM 3a/ayH,
BHOCUTbH KOPPEKTHBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

- OLICHUBATh COOTBETCTBUE pe3ysbTaTa LENU U YCIOBUSIM, OOBSCHATH MPUYMHBI
JOCTHKEHUSI MM HEAOCTHKEHMsI Pe3yJbTaTOB IESATEIbHOCTH, HAXOAWUTh OMIMOKY, IaBaTh



OLICHKY MTPUOOPETEHHOMY OIIBITY.

npeomMemHmuix:.
Maremaruka (BKJIIOYasi paszzielibl «Anredpa M Hayajla MaTEeMaTUYECKOro aHalu3ay,

«["eomerpusi», «BepodaTHOCTh U CTaTUCTHKA») (0a30BBIi YpOBEHB) - TPEOOBAaHUS K MPEIMETHBIM
pe3yibTaTaM OCBOCHHUs 0a30BOr0 Kypca MaTeMaTHKH JIOJIKHbBI OTPaXKaTh:

- BIAJICHUE METOJaMM JI0Ka3aTeJbCTB, AITOPUTMaMHU PpELICHUs 337ay; YMEHHe
(bopMyIMpOBATh ONpPENEIEHUs, AKCUOMBI M TEOPEMBI, IPUMEHATh UX, IPOBOAUTH J10Ka3aTeIIbHbIE
paccyKIeHMs B X0/I€ PELICHUs 3a/ay;

- YMEHHE OIEepUpOBaTh MOHATUSAMHU: CTENEHb 4YHCIA, JOrapupMm UUCIa; YMEHHE
BBIMIOJIHATh BBIYMCICHHE 3HAYEHUH M MPeoOpa3oBaHMsA BBIPAKEHUH CO CTENEHSIMH U
norapudmamu, Tpeodpa3oBaHUs IPOOHO-PANMOHAIBHBIX BEIPAKCHUIA;

- YMEHHE OIepUPOBAThH MOHATUSAMH: PALlMOHAJTIBHbIEC, UPPALIMOHAIBHBIE, TIOKA3aTeNbHBIC,
CTEINEHHbIE, Jorapu(pMUUECKUE, TPUTOHOMETPUUYECKUE YPAaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI,

- yYMEHHE ONepUpOBaTh MOHATUAMM: (QDYHKIMs, HENpepblBHAsA (YHKLHMS, IPOU3BOAHAS,
nepBooOpa3Has, ONpEACICHHbI MHTErpai; yMEHHWE HaXOAMTh IMPOU3BOJHBIC 3JIEMEHTAPHBIX
(GYyHKUMH, MCIIONB3YsI CIIPABOYHBIE MaTepHalIbl; UCCIEI0BaTh B MPOCTEHIINX Caydasx (YHKLHUU
Ha MOHOTOHHOCTh, HAXOJWTh HaWmOONBIINE W HAUMEHbBIINE 3HA4YeHUS (YHKIUI;, CTPOUTH
rpadMKd MHOTOYJIEHOB C KCIIOJIb30BAaHHEM alllapaTa MaTeMaTHYECKOTO aHaiHu3a; MPUMEHSTb
MIPOU3BOIHYIO TIPY PEIICHUH 33734 Ha JBM)KCHUE, PelIaTh MPAaKTUKO-OPUEHTHPOBAHHBIC 33/1a4H
Ha HanOOJbIINE U HAMMEHBIIINE 3HAUCHHS, HA HAX0XKIEHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMEHHE ONepUpOBaTh MOHATHAMM: pallMOHANbHASA (DYHKIUS, OKa3aTeabHas (yHKLUS,
creneHHast (GyHKIMs, Jorapupmudeckass QyHKIUS, TPUTOHOMETpUYECKUe (QyHKLIUHU, 0OpaTHbIE
(GyHKIMU; YMEHHME CTPOUTh TIpadUKM HU3YyYCHHBIX (QYHKLUUH, HCHOIb30BaTh TrpaduKu IMpU
M3YyYEHUH TMPOLECCOB M 3aBUCUMOCTEH, NMPHU pEeIIeHUH 3a]ad U3 JAPYTruX y4yeOHBbIX MpPeAMETOB U
3aJa4 U3 pealbHOM KHU3HM; BBIPAXKaTh (OPMYIaMU 3aBUCUMOCTH MEX/ly BETMUUHAMU;

- YMEHHE pellaTh TeKCTOBbIC 3a/1a4H Pa3HBIX THIIOB (B TOM YHCIIE Ha MPOICHTHI, JOIH H
9acTH, Ha JIBIKEHHE, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 3a/1a41

U3 00JIaCTH YIIpaBIICHHSI JINYHBIMA ¥ CEMEHHBIMHA (PUHAHCAMHM); COCTABIISITH BBIPAKECHUS,
ypaBHEHHs, HEPABEHCTBA W WX CHCTEMBI IO YCJOBHIO 3a/la4yM, HCCIIEJOBaTh MOJYYCHHOE
pelleHre U OLEHUBATh MPaBAONOJ00HOCTh Pe3yIbTaTOB;

- YMEHHE OINEepHpOBaTh MOHATUAMHU: cpelHee apupMeTHyecKoe, MeanaHa,
HauOoJplllee M HaWMEHbIEE 3HAYEHUs, pa3Max, AUCIEpCUs, CTaHJAPTHOE OTKJIOHEHHE
YHCIOBOr0 Habopa; yMEeHHE M3BJIEKaTh, HHTEPIPETUPOBATH MH(OPMAIIHIO, NMPEICTABIECHHYIO B
TabNMUIaX, Ha JIuarpaMMax, rpaukax, OTPaKAIOI[yI0 CBOHCTBA pEabHBIX MPOIECCOB |
SIBIICHHU; TPEJCTAaBIATh WHQPOPMANHMIO C IOMOIIBIO TaOJMMII W JIUarpaMM; HCCIeI0OBaTh
CTaTUCTHUYECKHE JIaHHBIC, B TOM YHCIIE€ C IPUMEHEHHUEM TPaPUUECKUX METOJIOB U JJIEKTPOHHBIX
CpPEICTB;

- YMEHHE OIepUpOBaTh IMOHATUSAMH: CIIy4YallHBIH ONBIT M ClydaifHoe CcOOBITHE,
BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIIOJIb30BaHUEM
rpadMuecKux METOJIOB; NPUMEHSTH (OPMYJIBI CIOXKEHHS M YMHOXEHHS BEpOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OPMYJIBI MPU PELICHUM 3a/1a4; OLEHUBATh BEPOSTHOCTU peabHBIX
COOBITHI{; 3HAKOMCTBO CO CITyYaifHBIMHU BEIMYMHAMH; YMEHUE TIPUBOUTH IIPUMEPHI MTPOSBICHUS
3aKoHa OOJIBIINX YKMCET B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMCHHE OIEpUPOBATh IOHATHSAMHU: TOYKa, TpsAMas, IUIOCKOCTh, IPOCTPAHCTBO,
JBYTPaHHBIA yTOJI, CKPEIIMBAIOMIMECS TMPsMbIE, MApaICNFHOCTh W TEPICHINKYISIPHOCTD
NPSIMBIX M TUIOCKOCTEH, Yrojd MeXIy NPSIMBIMH, YTOJ MEXIY MPSMOW M IUIOCKOCTBIO, YTOJ



MEXJY IJIOCKOCTSMHU, PAacCTOSHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXIY IpPSIMBIMH,
paccTosiHUE MEXAy IIJIOCKOCTAMH; YMEHHME MCIIOJIb30BaTh IIPU PELICHUH 3a]ad H3y4YCHHbIE
(bakThl U TEOpEMBbI INIAHUMETPUH; YMEHUE OLICHUBATh pa3Mepbl 0ObEKTOB OKPYXKAIOIIEro MUPAa;

- yYMEHHUE OIepUpOBaTh MOHATUSIMU: MHOIOI'DAaHHMK, C€YEHHE MHOTOTpPaHHHUKA, KYO,
napaiesienunei, mpu3mMa, nupaMmuia, GuUrypa u moBepxXHOCTh BPALCHHS, IIMIIMH/P, KOHYC, 11ap,
chepa, cedeHuss (GUTYpHl BpalleHUs, IUIOCKOCTh, Kacaromiascs cdepbl, MUIUHApPA, KOHYCA,
IUIOIIAb TOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, HWIMHPA, TUIOMaAb cheprl, 00bEM Kyoa,
IPSIMOYTOJIBHOIO IMMapajljiesienuIea, TUpaMubl, MPU3Mbl, [WIMHAPA, KOHYyCa, LIapa; YMEHHE
n300paxaTh MHOTOIPAaHHUKH W IMOBEPXHOCTH BpALICHUSA, MX CEYEHUS OT PYKH, C IOMOIIbIO
YEepPTEKHBIX WHCTPYMEHTOB U 3JEKTPOHHBIX CPEJCTB; 3HAKOMCTBO  C CHUMMETPHUSIMU B
IIPOCTPAHCTBE; 3HAKOMCTBO C IIPABUIbHBIMH MHOTOIPaHHUKAMH;

- YMEHHE OIepUPOBaTh NMOHATUSAMM: JBHKEHHE B NMPOCTPAHCTBE, MOAOOHbBIE (UIYpHI B
MPOCTPAHCTBE; HWCIOJB30BaTh OTHOIICHHE TUIOMIAACH IMOBEPXHOCTEH U O0BEMOB TOMOOHBIX
¢buryp npu pemnieHnu 3aaad;

- YMEHHE BBIYHCIATH T€OMETPUYECKHE BEIHYMHBI (UIMHA, YTOJ, IUIOMIAIb, O0BEM,
TUTOIIAb IOBEPXHOCTH), UCIIOJB3YsI N3y4YEeHHBIE ()OPMYIIBI U METOBI;

- YMEHHE ONepUpOBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJIMHAT, KOOPIUHATHI
TOUYKH, BEKTOpP, KOOPJMHATHl BEKTOpa, CKAJIIPHOE MPOU3BEICHUE, Yrojl MEXIy BEKTOpaMH,
CyMMa BEKTOpOB, IPOU3BEICHHE BEKTOPA HA YUCIIO; HAXOAUTh C MOMOILBIO U3YYEHHBIX (HOopMyT
KOOP/IMHATBI CEpeINHbI OTPE3KA, PACCTOSIHUE MEXKIY JABYMS TOUKAMU;

- yMEHHE BBIOMpATh NOIXOAALINA W3YyYEHHBI METOA Ui peIIeHUs 3aJaudu,
pacrno3HaBaThb MaTeMaThyeckue (akTbl M MaTeMaTUYeCKUE MOJEIM B MPUPOIAHBIX U
OOIIECTBEHHBIX SBICHHUSIX, B HCKYCCTBE, YMEHHE TPUBOIUTH MPUMEPHl MaTEMaTHYECKHX
OTKPBITHHA POCCUMCKON U MUPOBOM MAaT€MAaTHYECKOU HAYKH.

MaremaTtuka (BKIto4as pasfenbl «Anredpa M Hadajla MaT€MaTUYECKOro aHalIHu3ay,
«[eomerpus», «BeposTHOCTP W CTAaTHCTHKa») (YIJIyOJIeHHBI ypOBeHb) - TpeOOBaHUS K
IPEIMETHBIM pe3yJbTaTaM OCBOCHMs YIIyOJIEHHOIO Kypca MaTeMaTHKU JOJDKHBI BKIIIOYATh
TpeOOBaHUs K pe3ysIbTaTaM OCBOEHHsI 0a30BOT0 Kypca U JOMOJIHUTENBHO OTPaXKaTh:

- YMEHHE ONEpUPOBATH MOHATHSAMM: OIPEIECIICHNE, AKCHOMA, TEOpeEMa, CIEICTBUE,
CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYJIUPOBKH; yMEHUE (DOPMYIHPOBATH
oOpaTHO€ W TPOTUBOINOJIOKHOE YTBEP)KIACHHE, NPUBOJUTH MNPUMEPbl U KOHTPIPUMEPHI,
HCIOJIb30BaTh METOJl MaTeMaTMYeCKON WHAYKLWHU; MPOBOJUTH JI0Ka3aTelIbHBIE pacCyKIECHUs
IIpU pElIeHUH 3a/1a4, OLIEHUBATh JIOTHUECKYIO MTPaBUIIBHOCTh PACCy KICHHUI;

- YMEHHME ONEpUPOBATH MOHATHSAMH: MHOXECTBO, IOJMHOMKECTBO, ONEPAllMH  HAaj
MHO>KECTBAMHU; YMEHHUE HCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapar s ONMCaHUs
peanbHBIX MPOLECCOB M ABJICHUNA U NMPHU pEIIeHUH 3a]ad, B TOM YHUCIIE U3 JAPYTHX Y4eOHBIX
IIPEIMETOB;

- YMEHHuE OnepupoBaTh MOHATUSIMHU: Tpad, CBSI3HBIM rpad, nepeBo, HMKI, Tpad Ha
IJIOCKOCTH; YMEHHE 3aJaBaThb M OMHUCHIBATh Ipadbl pazIUYHBIMU CHOCO0aMHU; HCIOJIB30BATh
rpadbl pu peleHN  3a/1ay;

- yMeHHe CBOOOJHO ONEpHUpOBaTh2 MOHSTHUSIMU: COYETAHHE, MEPEeCTaHOBKA, YUCIO
COYETaHUI, YMCIIO TEepecTaHoBOK; OWHOM HbIOTOHA; yMeHHE NpPUMEHATh KOMOMHATOpPHBIE
(bakThl ¥ paccyKJIeHHs JUIs PEeLIeHUs 3ajay;

- YMEHHUE OIEpPUPOBATh NOHATHUAMHU: HATypaJbHOE YMCIIO, LIEJI0€ YHUCIO, OCTaTOK IO
MOJYJIIO, PAlMOHAJIBHOE YHCIIO, MUPPALUOHAIBHOE YHCIO, MHOYKECTBA HATYpaJIbHBIX, LEJNBIX,
palOHAaIbHBIX, IEHCTBUTENBHBIX YMCEN; YMEHHE UCIOJB30BaTh npu3Haku aenumoct, HOJ u
HOK, anroputm EBkinaa npu pelieHUH 3aaad; 3HAKOMCTBO C Pa3IMYHBIMU MO3WIIMOHHBIMHU



cHUCTeMaMM CUHUCIICHUS;

- yMEHHuE CBOOOJHO OIEpUPOBATh MOHATUSAMH: CTEIEHb C IIEJIbIM I0Ka3aTeleM, KOPEHb
HaTypaJbHOM CTEMEHHU, CTENEHb C PAalMOHAIBHBIM I0Ka3aTeNeM, CTEIEeHb C JEeHCTBUTEIbHBIM
(BelLleCTBEHHBIM) IIOKa3aTesIeM, JOrapu(m 4Yucia, CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJILHOIO
qHca;

- YMEHHE OIEpPHpOBATh MOHATHAMH: TOXIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpPaBHEHMH W HEPAaBEHCTB, PAaBHOCWIHHOCTh YPaBHEHUH,
HEpaBEHCTB M CHUCTEM, palMOHAIbHBIE, HPPANUOHAIBHbBIC, MOKa3aTeJIbHbIC, CTEIICHHBIC,
norapuMUUEcKue, TPUTOHOMETPUYECKUE YpaBHEHMs, HEPAaBEHCTBA M CUCTEMbI; YMEHHE
pelaTb yYpaBHEHHUS, HEPaBEHCTBA M CHCTEMbl C IIOMOIIBIO PA3IMUYHBIX INPUEMOB; peLIaTh
ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C MapaMeTPOM;IIPUMEHATh YPABHEHUs, HEPABEHCTBA, UX
CHCTEMBl JJIsl pEIICHUs MaTeMaTH4YeCKUX 3a7ad M 3ajJad U3 Pa3JIMuHbIX 0o0jacTedl Hayku U
pEealbHOM KU3HH;

- yMeHue cBOOOJHO OINEpHUpOBaTh MOHATUSAMH: Tpaduk (QyHKIMH, oOpaTHas (QyHKIHS,
KOMMO3ULUs (DYyHKIMHA, JTHHEHHass (QYHKUUS, KBaApaTHyHas (YHKIWS, CTeTeHHass (QDYyHKIHS C
[EeNbIM  IOKa3aTelieM, TPUTOHOMETpHUYECKHe (YyHKIUH, O0OpaTHble TPUTOHOMETPHUYECKHUE
(GyHKIMH, MOKa3aTeslbHas U jJorapupmuueckass GyHKIHUU; YMEHUE CTPOUTh rpaduku GpyHKIMH,
BBINOJIHATE IpeoOpa3oBaHus rpaukoB GYHKUNN; YMEHHE UCII0Ib30BaTh I'paQUKU PYHKLIUH JUIs
M3yYEHUS MPOLIECCOB U 3aBUCUMOCTEH MpH peIlIeHUH 3a/1a4 U3 IpyTUX Y4eOHBIX MPEIMETOB U U3
peabHOM JKU3HU; BbIpakaTh (pOpMyJIaMH 3aBUCUMOCTH MEX/Y BEIMYMHAMM; YMEHHUE CBOOOIHO
OIEPUPOBATh TOHATHAMU: YETHOCTh (YHKIHMH, TEPHOAMYHOCTh (PYHKIUH, OTPAHUYCHHOCTH
(GyHKIMH, MOHOTOHHOCTh (DYHKIMH, OJKCTpeMyM (yHKIUH, HauOoJbllee W HaWMEHbIIEE
3HaYeHWe (YHKIMM HAa TPOMEXKYTKE, YMEHHE IPOBOIUTH HCCIeNOBaHWE (YHKIMH; yMEHHE
WCIIOJIh30BaTh CBOMCTBA M TpapuKu (PYHKIUI JUIS pelIeHus ypaBHEHHUH, HEPABEHCTB U 33/1a4 C
napamMeTpamu; Hu300pakaTh Ha KOOPJAMHATHOW IIJIOCKOCTH MHOMKECTBA PEIICHHN ypaBHEHHI,
HEpPaBEHCTB U UX CHCTEM;

- YMEHHE CBOOOJHO ONEpUPOBATh MOHATHSAMM: MOCIIEA0BATENbHOCTh, apupMeTHyecKas
mporpeccusi, TeoMeTpHuYecKasi Iporpeccus, OeCKOHEYHO yObIBarollas TreoMeTpudecKas
Iporpeccusi; yMeHue 3aJaBath MOCJIEI0BATEIILHOCTH, B TOM YHUCIIE C MOMOLIbIO PEKYPPEHTHBIX
(opmyu;

- YMEHHE ONEepUpPOBATh MOHSATHSIMHU: HENPEPHIBHOCTh (DYHKIMH, ACHMIITOTHI Tpaduka
GbyHKIMHU, TIepBasi U BTOpasi MPOU3BOIHAS (DYHKIMH, TEOMETPUYECKHA ¥ (DU3MUYECKUI CMBICIT
MIPOU3BOJIHOM, TIEpBOOOpa3Has, OMNPEACTCHHBI WHTETpaj; YMEHHE HaXOAWTh ACHMIITOTHI
rpaduka (pyHKIUHM,; yMEHHE BBIUUCIATH MPOU3BOAHBIE CYMMBI, MPOM3BEAEHUS, YACTHOIO H
KOMMNO3ULUN (QYHKUMH, HaXOOUTh YpaBHEHUE KacaTeldbHOM K Tpauky (QyHKIUHM;, yMeHHe
UCMOJIb30BAaTh MPOU3BOJIHYIO JUISI MCCIENOBaHUS (YHKIMHA, A HAXOXKICHUS HAWIYUIIero
peleHus B MPUKJIaIHbIX, B TOM YHCIIE COLUAIBbHO-3KOHOMUYECKUX M (PU3UUECKUX 3a/1auax, JIs
OTIpeIeNICHUs] CKOPOCTH W YCKOPEHWs; HaXOMUTh IUIOMIAAM © O00BEMBbI (PUTYp C MOMOIIBIO
WHTETpaja; 3HAKOMCTBO ¢ MAaTEeMaTHYECKUM MOJISIIMPOBaHUEM Ha ITpuMepe TuddepeHITHaTbHBIX
YpaBHEHHU;

- YMEHHE OIEepPHPOBATH MOHATHIMH: KOMIUIEKCHOE YMCIIO, COTPSDKEHHBIE KOMITJICKCHBIE
quciaa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4Mcia, (opMma 3alucd KOMIUIEKCHBIX YHCEell
(reomeTpuyeckas, TpUTOHOMETpUYecKas M  anreOpandeckas); yMeTb  INPOU3BOAMTH
apupMeTHyecKue JEHCTBHS C KOMIUIEKCHBIMM YHCIaMH;, 3HAaKOMCTBO C HCIIOJIb30BaHHEM
KOMILIEKCHBIX YHUCET;

- yMeHHE CBOOOJHO ONEpUpOBaTh MOHATUSAMH: CpeHee apupMeTHYecKoe, MEeIHaHa,
HauOoJiblllee ¥ HAauUMEHbLIEE 3HAuUeHMs, pa3Max, IJUCIEPCHs, CTAaHAApPTHOE OTKJIOHEHHE [UIs



OIMCaHMsl YHUCIIOBBIX JAHHBIX; YMEHHE MCCIIEJOBAaTh CTaTUCTUYECKHE AAHHBIE, B TOM YHUCIE C
IPUMEHEHHEM TIpaUUecKUX METONOB M 3JIEKTPOHHBIX CPEICTB; TpaHUuecKd HCCIel0BaTh
COBMECTHbIE HAa0JIIOJJCHHs C IIOMOLIbIO TUarpaMM paccerBaHUs U JIMHEHHOM perpeccuy;

- yYMEHHUE HaXOJIUTh BEPOATHOCTH COOBITMH C MCIIOJIb30BaHHEM I'paUueCKUX METOJIOB;
IPUMEHATH U PeUIeHus 33134 (pOpMyIIbl CIOKEHUS M YMHOXKEHHUS BEPOATHOCTEH, (hopmyiy
MOJTHOW BepOsTHOCTH, (hopmyny bepHysuim, xomOuHaTopHble (akTbl M (OPMYIbI; OLIEHUBATDH
BEPOATHOCTH PEAJIbHBIX COOBITHIA;

- yMEHHME OIEepupoBaThb IMOHATUSAMHU: CiIydailHas  BEJIWYMHA, paclpeiesieHue
BEPOSATHOCTEH, MaTeMAaTUYECKOe OKUIAHUE, JUCIIEPCUs U CTaHAAPTHOE OTKJIOHEHUE CIIy4ailHOH
BEIMYMHBI, (YHKIMM pacupefeNeHuss W IUIOTHOCTM PaBHOMEPHOIO, II0Ka3aTelbHOIO U
HOPMAJILHOTO paclipeieIeHui; yMEHHE NCII0Ib30BaTh CBOMCTBA U3YyUCHHBIX PACIPENeICHUH s
peleHust 3aaay; 3HAaKOMCTBO C IOHSTUSMH: 3aKOH OOJBIIMX YHUCEN, METO/Abl BbIOOPOUYHBIX
UCCIICIOBAHM; yMEHHE MPHUBOAMTH TPUMEPHl TPOSIBICHUS 3aKOHA OOJBIIMX YHCET B
MIPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMEHHE CBOOOJHO ONEPHPOBATh MOHATHUSAMH: TOUYKA, TpsAMasi, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJI, JBYI'PAHHBIA yTOJ, TPEXTPaHHBIM YroJl,
IepeceKaroIIyecsi, MapajulelbHble W CKpPEIIMBAIOLIMECS HpsMble, NapaledbHOCTh u
NEPIEHAUKYISIPHOCTh NPSAMBIX U IJIOCKOCTEH, Yrojl MEeXIy MPSAMBIMHU, YTOJl MEXIy NpsAMON U
IUIOCKOCTBIO, YTOJI MEX/Ty IJIOCKOCTSMU; YMEHHUE UCIOIb30BATh IIPU PELICHUH 33/1a4 U3YYECHHbIE
(bakThl U TEOPEMBI IJITAHUMETPUH; YMEHUE OLICHUBATh Pa3Mepbl 00BEKTOB B OKPYKAIOLIEM MUPE;
YMEHHE ONEpUpOBaTh MMOHATHSAMH: MHOTOIPDAHHUK, CEUYEHHE MHOTOTPAHHMKA, IPaBUJIbHBII
MHOTOTPaHHUK, NPH3Ma, TUpaMua, GUrypa ¥ MOBEPXHOCTh BPAIlCHHS, HWIMHID, KOHYC, HIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHIPA, MapajUIeTIbHBIE OCH WIH
OCHOBAHHIO, CEYEHHUE IIapa, IJIOCKOCTb, Kacawomascs chepbl, LUIMHApPA, KOHYCAa; YMEHHE
CTPOUTh CEYEHHE MHOIOTPAHHMKA, M300pakaTb MHOTOTPAHHUKH, (GUIYpbl U TOBEPXHOCTHU
BpAIlICHUsA, UX CEYEHHUs, B TOM UYHUCIIE C MOMOILBIO NIEKTPOHHBIX CPEACTB; YMEHHE NPHUMEHATH
CBOWCTBA T€OMETPUUYECKUX (DUTYDP, CAMOCTOATENIBHO (GOPMYIHPOBAThH ONpPEETECHHsS U3yYaeMbIX
¢buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUUYECKUX (PUTyp, 0OOCHOBBIBATH
WIM ONpPOBEpPraTth UX; yMEHHE MPOBOJUTH KJIACCU(PHUKAIMIO GUTYp MO Pa3IMUHBIM MpPH3HAKaM,
BBITIOJIHATH HEOOXOAUMBIE JIOTIOJTHUTEIbHBIE TOCTPOCHHUS;

- yYMEHHE CBOOOJHO OINEpPUPOBATH MOHATHAMU: IJIOW@AAb (GUIYpbl, 00BEM (UTYpHI,
BEJIMYMHA yTJIa, PACCTOSHUE OT TOUKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXy MPSIMbIMH, PACCTOSHUE
MEXJy MJIOCKOCTSIMM, IUIOHIab c(epbl, MIOMAaab MOBEPXHOCTH MUPAMHJbI, MPU3MbI, KOHYCA,
HUIMHApPA, 00BEM KyOa, MPsIMOYTOJIBHOIO MapajuleNenunesia, NupaMusl, IPU3MbI, INHApPA,
KOHYCa, [I1apa; yMEHHEe HaX0IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (GUTYD;

- yMEHHue CBOOOJHO OINEpUpOBaTH MOHATUAMU: ABIKEHHE, HapaljielbHBbI MepeHoc,
CUMMETpHUs Ha IUIOCKOCTH M B NPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue Mo1o0us, moJo0HbIe
Gburypsl; yMeHue paclo3HaBaTh paBHble M MOJ0OHbIE (UTYpPHl, B TOM 4YHUCIE€ B TNPUPOJE,
UCKYCCTBE, apXUTEKType; yMEHHE HCIOIb30BaTh TIE€OMETPUYECKHE OTHOIICHUS, HaXOAWUThb
reoMeTpUYEeCKre BEIMYMHBI (IUIMHA, YToJl, IUIOmaAb, 00beM) MpU pElIeHUH 3a7ad U3 JPYyrux
y4eOHBIX IPEIMETOB U U3 PEAIbHOM JKU3HH;

- yMeHHue CBOOOJHO ONEpUPOBaTh MOHATHAMM: MPSMOYTOJIbHAS CHUCTEMa KOOPJHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA HA
YHCII0, PA3NIOKEHHE BEKTOpa Mo 0a3ucy, CKalsipHOE MPOU3BEACHNE, BEKTOPHOE MPOM3BEACHUE,
yroJl MeXJAy BEKTOpaMH; YMEHHME HCIIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METON AN
pelIeHrsl TeOMEeTPUYECKHX 3ajady M 3ajad JAPYyruxX Y4eOHBIX IPEeIMETOB; 3HAKOMCTBO C
NOHATUSIMHM: MaTpuua 2Xx2 u 3Xx3, oOmnpenenuTeslb MATPHUIbl, TE€OMETPUYECKUH CMBICHT



OIIpEeACIINTENS,

- YMEHHE MOJEIHUPOBAaTh PEAIBHBIC CUTYallMd Ha S3bIKE MAaTEMaTHKH; COCTaBIATh
BBIDQKCHUS, YPAaBHEHUS, HEPABCHCTBA W HX CUCTEMBI II0 YCJIOBHIO 3aJa4H, MCCICIOBATh
IIOCTPOSHHBIE MOJIEIH C UCIOJIb30BaHUEM allnapaTa ajareopbl, HHTEpPIPETUPOBATh MOTYUYESHHBIN
pe3yabpTaT; CTPOMTb MAaTEMaTU4YeCKHE MOJEIU C IIOMOIIBIO TI'€OMETPUYECKUX IIOHATHH U
BEJIMYUH, DPEIIATh CBSA3aHHBIE C HUMHU IIPAKTHYECKHE 3aJa4d; COCTABIATH BEPOSTHOCTHYIO
MOZEJIb U UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3yJIbTaT; peuiaTh IPUKIAAHbIC 3a1a4U CPEACTBAMU
MaTeMaTHYeCKOr0 aHajlu3a, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKOTO U  (U3UUECKOTO
XapakrTepa,

- yMEHHME BbIOUPATh MOIXOASILIMI METO Ui PELIeHNs 3a/1aul; TIOHUMaHHE 3HAYUMOCTH
MaTeMaTUKd B HU3yYEHUM IPUPOAHBIX M OOILIECTBEHHBIX IPOLECCOB M SBJICHUN; yMEHHE
pacrno3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHE IPUBOJUTH MPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MATEMAaTUYECKOW HAYKH.

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

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

OK 03. [InanupoBaTh U peanu30BBIBaTH COOCTBEHHOE MpodeccuoHalbHOE U
JUYHOCTHOE Ppa3BHUTHE, MPEANPUHUMATENBCKYIO JEATEIbHOCTh B MpodeccHoHanbHOU cdepe,
MCIOJIb30BaTh 3HAHUA MO (PUHAHCOBOW IPAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIUSX.

OK 04. O} dexTuBHO B3auUMOIEHCTBOBATh U PabOTAaTh B KOJUIEKTHBE U KOMaH/IE.

OK 05. OcyuiecTBisiTh ~ YCTHYHO W INHCbMEHHYKO  KOMMYHHMKAIMIO  Ha
rocyaapcTBeHHOM si3bike Poccuiickoir deneparuu ¢ y4eToM OCOOCHHOCTEH COIMAIBHOTO M
KyJIbTYPHOT'O KOHTEKCTA.

OK 06. [TposiBAATE Tpa’kJaHCKO-MIATPUOTUYECKYIO TO3ULIMI0, JIEMOHCTPHUPOBATH
OCO3HaHHOE MOBEICHNE Ha OCHOBE TPAJMIIMOHHBIX O0IIeYeIOBEUECKUX LIEHHOCTEH, B TOM YHUCIie
C y4E€TOM TapMOHHU3ALMM MEKHAIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIIECHUM, NPUMEHATH
CTaHJapThl aHTUKOPPYILIMOHHOIO IIOBEIECHUS.



5. TemaTnueckuii MJIaH U coJiepKaHue Y4eOHOI TUCHMIIMHBI MaTemMaTHKa.

HaumenoBanme pasgenoB | CogepikaHue y4eOHOro MaTepuasa, JadopaTopHblie padoThl U MPAKTHYECKHe 3aHATHS, caMocToATebHAaA | O0bem yacoB/ | YpoBeHb
U TeM pabota o0yuaromuxcst 3a4. ea. OCBOEHMA
1 2 3 4
Pa3nen 1 IloBTOpenne Kypca MaTeMAaTHKH OCHOBHOM IIKOJIBI
Tema 1.1 lean u 3anaun | Coaep:kaHue y4e0HOr0 MaTepuaJia
MAaTEMATHKH IPH OCBOEHUH | [lenpb 1 331a9u MaTeMaTHKH ITPH OCBOCHHUN CHETIHaTbHOCTH. 2 12
CHEHUATBHOCTH. basoBbie 3HaHMS 1 YMEHUS 10 MATEeMaTHKE B MPOQECCHOHANLHON ¥ MMOBCEAHEBHON IS TEIBHOCTH. ’
Tema 1.2 Yucaa u Conep:xxanue y4eOHOro MaTepuaJia
BBIYHCJICHHA. Bpipaxenns | J[eficTBus HaJ MOMOKUTEIBHBIMU M OTPULIATEILHBIMH YHCIAMH, C OOBIKHOBEHHBIMH U AECATHYHBIMH APOOSMH. 2 19
U npeodpa3oBaHust JeiicTBus co cTeneHs MU, GOPMYJIbl COKPAILIEHHOTO YMHOKEHHS ’
Tema 1.3 Teoverpust na Coaep:xaHue y4eOHOro MaTepuaJia
LI0CKOCTH MP. Bunmel mimockux ¢uryp m ux Imiomanb. [IpakTHKO-OpHEHTHPOBAaHHBIE 3aladyd B Kypce T€OMETpUH Ha 2 23
IJIOCKOCTH
Tema 1.4 TIponenTHbIe Copep:kaHue y4eOHOro MmaTepuasa
- [IpocThie MpoIeHTHI, pa3Hble crocoObl BIYHCICHUS. CIOXKHBIC MPOICHTHI 2 1,2
IIP. IIpocThie H CIIOKHBIE MPOLEHTHL. [IpolieHTHBIC BBHIYHCIICHUS B TPOQeCCHOHANBHBIX 3aauax. 2 2,3
Tema 1.5 YpaBHenus n Copepxanne yueOHOr0 MaTepHaJIa
HepaBeHCTBa IIP. Jlunelinbie, KBapaTHBIE, IPOOHO- IMHEIHBIE YPABHEHUS U HEPABEHCTBA 2 2,3
CrniocoObl perieHust cucTeM JHHEHHbIX ypaBHeHMU. [lomsTus: marpuna 2*2 m 3*3, onpeaenuresnb MaTpULBL.
Tema 1.6 Cucremsl N . 4 1,2
. Merton 'aycca. Cuctembl HeJTMHEWHBIX ypaBHeHHH. CHCTEMbl HEpaBEHCTB.
YPaBHEHMI1 M HEPaBEHCTB "
IIP. Perenve ypaBHeHUH 2 2,3
Pa3zpnen 2 IlpsiMble U IVIOCKOCTH B POCTPAHCTBE.
Tema 2.1 OcHOBHBIE Coaepxanne yueOHOr0 MaTepHaJia
NMOHATHA B cTrepeomerpun. | [Ipeamer crepeomerpun. OCHOBHBIE OHATHUSA (TOYKA, MpsAMasi, TNIOCKOCTh, TIPOCTPAHCTBO). OCHOBHBIE aKCHOMBI
PacnoJioxkenue npsiMbIX B | ctepeomeTpun. llepecekaromuecs, napajuledbHbIE W CpalMBAIOLIUECs MpsSMble. YTOJI MEXAYy IpsSMBIMH B 2 1,2
IJIOCKOCTEHA. npoctpascTse. [lepneHauKyIsipHOCTb 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, TPIMOH H Tetpasap u ero snementsl. llapamnmenenumnen u ero aneMeHThl. CBOMCTBa NPOTHBOMNOJOXKHBIX TpaHeW M ’
IUIOCKOCTH, IUIOCKOCTel | amaroHasnel mapamuienenunena. [loctpoenne OCHOBHBIX CEeUEHUH.
IIP. Pemienue 3anau 2 23
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Coaep:kaHue y4yeOHOro MaTepuaJa

l'[epnel;l;::g'ﬁﬁpnocn IlepnieHOUKyIApHBIE  IPSMBIE. § IlapauiensHble  TpAMBIE, IMEPHEHIUKYIAPHbIE K IUIOCKOCTH. IIpm3Hak
HPSIMBIX, IPSIMOIi 1 MEPNEeHINKYIAPHOCTH  MpsIMOM M IUIOCKOCTH.  JlOKa3aTenbCTRBO. vHepneH)mens[p U HakJIOHHAs. 12
N [lepnenaukynsapusle mockocT. [Ipu3Hak nepneHANKYIIPHOCTH IUIOCKOCTEN. Jl0Ka3aTenbCTBO. ’
TUIOCKOCTH, INIOCKOCTEH
PaccTosinue B mpocTpaHCTBE
Tema 2.4 Teopema 0 Tpex Coaep:kaHue y4eOHOro MaTepuaJa §
e —— Teopema o Tpex neprneHANKyIsapax. JlokazaTenscTBO. YTOI MEXIY MPSIMOM U IJIOCKOCTBIO. 12
YTr0a Mexay IIIOCKOCTSIMHU.
Tema 2.5 ITapamiensnsie, | Coaep:kaHue y4eGHOro MaTepuaJia
NepreHIuKyJIsipHbIe, IIP. Axcuomel crepeomerpuu. llepneHIUKyIsIpHOCT NPSIMOM MU IJIOCKOCTH, MApPaJUIENbHOCTh IBYX MPSMBIX,
CPaNUBAIOIIHNECH NPAMBIE. | IEPIEHANKYISIPHBIX MJIOCKOCTH, IEPIEHIUKYISIPHOCTD MIOCKOCTEM. 2,3
Tema 2.6 Pemmienue 3agau. | Copepaxanue yue0HOr0 MaTepHaJia
IIpsiMbIe B JIOCKOCTH B IIP. PacnionoxeHnue OpsiMbIX U IDIOCKOCTEN B IPOCTpaHCTBE. 1IepneHIuKyIsIpHOCTh U MAPaLIEIbHOCTDh IPSIMBIX U 23
NMPOCTPAHCTBE mwiockocTel. CpalnuBaronyecs npsiMble ’
Pa3nesn 3 KoopauHaTel U BeKTOPbI
Tema 3.1 /lexapToBbl Coaep:xanue y4eOHOro MaTepuaJia
KOOPAUHATHI B JlexapToBel KOOpAMHATEI B mpocTpaHcTBe. IIpocreiimue 3amadm B KoopAWHaTax. PaccTosHme MEXIy IBYyMs 19
npocrpancriee. Paccrosanue | roukamu. KoopauHaTel cepelMHbI OTpe3Ka. ’
MeEKIY ABYMS TOYKaAMMU. IIP. Pemenne 3amau. KoopauuaTHash IUTOCKOCTh. BEIYHCIIEHHWE pACCTOSHUNA W IUIOMIAACH Ha IUIOCKOCTH.
Koopaunatel cepexuHb KonnuectBeHHbIE pacyéThl 2,3
OTpe3Ka.
Conep:xanue yueOHOro MaTepuaJa
Tema 3.2 BexkTophl B BexTops! B npocTpancTBe. ClI0XKEHNE W BBIYMTAHUE BEKTOPOB. Y MHO)KEHHE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha
NMPOCTPaHCTBE. YT0JI yucino. Komiutanapaele BekTOphl. CKalipHOE NPOM3BEACHHE BEKTOPOB. PasioxkeHHe BEKTOpa MO TpEM
MeKAy BeKTOpaMH. HEKOMIUTaHapHbIM BekTopaM. KoopauHaThl BEKTOpa, CKaIApHOE MPOU3BEAECHHE BEKTOPOB B KOOPAMHATAX, YTOJ 1,2
CxansipHoe mpon3BeeHHe | MEXJy BEKTOpaMH, Yrojl MEXIy MPSMOM M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSAMH. YpaBHEHHE IJIOCKOCTH.
BEKTOPOB ['eomeTpudeckuii CMBICT onpeeseHus 2*2
ITP. Pemenue 3amau 2,3
Pasnes 4 OcHoBbl TpUroHoMeTpun. Tpuronomerpunieckue GyHKIMu
Tema 4.1 Conep:xxanue yueOHOro MaTepuaJa
Tpuronomerpuyeckne Pagnanenas Mepa yria. IloBopoT Toukn BOKpyr Havana koopauHat. OnpeseieHue CUHyca, KOCHHyca, TaHTeHca U
(yHKUHH NPOU3BOJLHOIO | KOTaHIreHca. 3HAKM CHHYCAa, KOCHHYCa, TAHI€HCA M KOTAHIeHCAa IO YETBEPTSAM. 3aBUCHMOCTb MEXKIY CHHYCOM, 12
yraa, ynciaa. Paaguannasg | KOCHHYCOM OJTHOTO M TOTO )K€ yTJa. '
rpagycHasi Mepa yrJa
Tema 4.2 OcHOBHBIE Copaepxanne yueOHOr0 MaTepHaJIa
TPUTOHOMETPUICCKHUE Tpuronomerpuueckue TOXKAeCTBA. CHHYC, KOCHUHYC, TAHT€HC M KOTAaH[€HC YIJOoB O U —O. CDopMyJILI
ToxkAecTBa. POPMYJIbI NIpUBEICHNS 1,2
NpPHUBeIeHAs
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Tema 4.3Cunyc, KOCUHYC,
TaHT'eHC CYMMBI U
Pa3sHOCTH ABYX YIJIOB.

Coaep:kaHue y4yeOHOro MaTepuaJa

CymMMa ¥ pa3HOCTh CHHYCOB, KOCHHYCOB. CHHYC W KOCHHYC IBOMHOTO yria. ®opMyibl TMOJOBHHHOTO yrJa.
[IpeobpazoBaHue CyMMBI TPUTOHOMETPUICCKUX (DUKIMH B MPOU3BEACHUE U MPOU3BEICHUS B CymMMy. BripakeHnue

CuHyc 1 KOCHHYC TPUTOHOMETPUYECKUX (QYHKUIUH dYepe3 TaHTeHC TMOJOBMHHOTO apryMmeHTta. [IpeoOpa3oBanue mpocTeHimmx 12
JABOUHOrO yriaa. @opmyJibl | TPUTOHOMETPUYECKHUX BbIPAKECHUU
0JJOBHHHOIO YI.jIa IIP. Penienve 3amaq 2,3
Tema 4.4 @ynxnmu, ux Copaepxanne yueOHOr0 MaTepHaJa
cBoiicTBa. Crioco0bI Ob6nacte ompeneneHNss 1 MHOXKECTBO 3Ha4eHUH QyHKuui. YETHOCTH, HEYETHOCTH, MEPHOAUYHOCTD (DYHKIIMH. 12
3agaHus PYHKIUIH Crioco0sI 3anannst GpyHKITHI ’
Tema 4.5 Copaeprxanue yuedOHOro MaTepuajia
Tpuronomerpuyeckne O6nacTe onpeneseHUs © MHOXKECTBO TPUTOHOMETpHYecKHX (pyHKIHMHA. YUeTHOCTh, HEYETHOCTh, MEPUOJUUYHOCTD
(yHKuuHU, UX cBOMcTBA M | TpuroHomerpuieckux ¢yHkiwmii. CBoiicTBa U rpaguku GyHKIUI Y=COS X, Y=Sin X , y=tg X, y=Cctg X. 1,2
rpaduxu.
Tema 4.6 IIpeoopazoBanue | Conep:xxkaHue yueOHOro MaTepuasia
rpaguxosn IP. CxxaTue U pacTsHKCHUE TPaPUKOB TPUTOHOMETPUUYCCKUX (DYHKITHM.
TPUTOHOMETPHYECKUX [IpeobpazoBanue rpagUKOB TPUTOHOMETPUIECKUX (QYHKIIUH. 2,3
yHkuuii.
Tema 4.7 Onucanue Conep:kaHue y4eOHOro MmaTepuasa
NPOU3BOACTBEHHBIX IIP. Vicrionbp3oBaHUE CBOWCTB TPUTOHOMETPUIECKUX QYHKIUH B MPOPECCHOHATBHBIX 3aauax
MPOIECCOB € MOMOIIBIO 2,3
rpagukoB pyHKuuii
Tema 4.8 O6paTHbIe Coaep:xaHue y4eOHOro MaTepuaJia
TPUTOHOMeTpHYecKue O6patHble TpUroHoMeTpudeckne QyHKIuH. Mx cBoiicTBa U rpauKH. 12
byHkuun '
Coaepxanne yueOHOr0 MaTepHaJIa
VYpaBHeHue COSX=a. YpaBHeHue Sin X=a. YpaBHeHue tg X=a, Ctg Xx=a. PelieHue TpUroHOMETpHYECKUX YPABHEHUI
Tema 4.9 OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE YPAaBHEHHS, CBOJAAIIMECS K KBaJpaTHBIM, pelIaeMble 19
Tpuronomerpuyeckune pa3nokKEHNEM Ha MHOXKHUTENH, OTHOPOIHBIE. '
ypaBHeHusi 4 HepaBeHcTBa | IIpocteiimme TpuroHomeTpuieckre HEPaBEHCTBA
IIP. IIpeoOpazoBaHrMe TPUTOHOMETPHUYECKHX BBIPAKCHUH. PellleHWe TPUTOHOMETPUYECKUX YpaBHEHHH U 23
HEPABEHCTB, B TOM YHCJIC C UCIOJIH30BAHUEM CBOMCTB ()YHKITHIA. '
Tema 4.10 Cucremsl Copepxanne yueOHOr0 MaTepHaJia
TPHUTOHOMETPHYECKUX .
ypaBEenmii CucremMbl TPUTOHOMETPUUYECKUX YPaBHEHUI 1,2
IIP. Pemmenne 3amad mo mpordeHHBIM TEMaM 2,3
Pasnes 5 KommekcHble ynciia
Tema 5.1KoMIUIEKCHbIE Copepxanne yueOHOr0 MaTepHaJia
anena [onstne xommiekcHoro yncna. ConpsHKeHHBIE KOMIDIEKCHBIE YUCIIA, MOAYJIb U apTyMEHT KOMIUIEKCHOTO YHCTa. 12

dopMa  3ammWcH  KOMIUIEKCHOTO  4ucia  (TeOMETpPHYEcKas, TPUTOHOMETpHUYECKas, anrebpamdeckas).
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ApudmMeTnyeckre ISHCTBHS C KOMIUIEKCHBIMY YHCIIAMHU

ITP. BrinonHeHue pacy€ToB ¢ MOMOIIh KOMIUIEKCHBIX uncell. [IpuMepbl CIIOIb30BaHUSI KOMIUIEKCHBIX YK CEl 2 2,3
Paznen 6 IIpousBoaHasi 1 nepBoodpasHas GyHKIUH
Conep:xaHue y4eOHOro MaTepuaJia
Tema 6.1 ITousTHe OnpenerieHue  YKWCIOBOM  IMOCJCAOBATENILBHOCTHM M CIOCOOBI  e¢  3amanus.  CBOWCTBA  YHCIIOBBIX
NPOU3BOAHONH. DOPMYJIbI M | TTOCIICIOBATEIIHHOCTEH. Omnpenenenne npejena MOCJIEA0BATEILHOCTH. Briuucnenue MIPELETIOB
npaBuia nocnenoBatenbHocTed. [penen pynkuun Ha OeckoneuHoctu. [Ipenen pyHKImu B TOUKe. 2 1,2
auddepeHuupoBaHust [pupamenus aprymenta. [Ipupamenne pynkunu. 3anaun, IpUBOISIINE K TOHATHIO TPOU3BoHON. Onpeaenenne
MIPOW3BOTHON. ANITOPUTM OTBHICKAHUS TPOHU3BOTHOM.
Tema 6.2 IIpousBoaHbIe Copaeprxanue yuedOHOro MaTepuajia
CYMMBI, Pa3HOCTH Dopmyisl auddepennmpoanst. [lpasuna nuddepeHpoBaHus. 4 1.2
npousseaenusi, yacTuoro | IP. pemenne npuMepoB 1o TeMe 2 2,3
Tema 6.3 IIpousBoaHbIe Conep:xanue yueOHOro MaTepuaJia
TPUTOHOMETPUYECKUX Onpenenenne cnoxkuoi ¢(yHKuu. [lpomsBogHas TpuroHomeTrpudecknx ¢GyHKmmiA. [IpomsBomHas CciaoXKHON 4 19
¢ynkuwmii. [Ipon3Boanas | ¢pynkuun '
CJI0KHOI pyHKIMHU IIP. penieHre NprUMeEpOB 0 TEME 2 2,3
Tema 6.4 Ilonusitue o Conep:xanue yueOHOro MaTepuaJia
HenpepbiBHOCTH GyHkuuu. | [lonstue HempeppiBHOW QyHKmmu. CBoiicTBa HempepbhiBHON (yHKIUH. CBS3b MEXIy HENPEpPHIBHOCTEIO U 2
MeToa HHTEPBAJIOB. b dbepeHInpyeMOoCThI0 QYHKIMH B TOYKe. AJITOPUTM pellieHHe HEPABEHCTB METOOM HHTEPBAJIOB.
Tema 6.5 I'eomeTpuyeckuii Conepikanne yqueﬁﬂoro Mareprata > > v
i HIECCKHI CMBICT l'eomeTpuyeckuii cMmbICT NpPOU3BOHOI ¢GbyHKUMU- yrioBoi koddduimeHt kacaTenbHON erpa(bHKy (hyHKINU B
N TOUKE. YpaBHEHHE KacaTeJIbHON K rpaduKy (PyHKIHMU. AJITOPUTM COCTaBJICHUS KacaTelbHON K rpaguKy QyHKIUU 4 1,2
y=f(x)
Tema 6.6 Pusuveckmii Conep:xkanue yueOHOro MaTepuaJa
CMBICJI MPOM3BOHOI B
npodgeccHOHAIBHBIX ITP. ®usnveckuii (MEXaHUIECKHIA) CMBICI TPOM3BOIHOMN - MTHOBEHHAsi CKOPOCTh B MOMEHT BpeMenu t:v=S/ (t) 2 2,3
3agavax
Conep:xaHue yueOHOro MaTepuaJia
Tema 6.7 MOHOTOHHOCTE Bospacranue u YGBIB?HI/IG (yHKIIMY, COOTBETCTBUE BO3pACTaHHSA H ¥6BIBaHI/I)I (bytncupm 3HaKy IMPOU3BOIHOM.
dymicumii, Towkn [lonsiTHe TPOU3BOHON BBICIIETO MOPSIKA, COOTBETCTBHE 3HAKA BTOPOI MPON3BOIHON BBITYKIOCTH (BOTHYTOCTH)
SKRCTpEMyMa (GyHKIMU Ha OTpe3Ke. 3ajayd Ha MaKCUMYM W MHHUMYM. [lOHSITHE aKCHOMBI, cnocc161,1 MX OmpeieeHNs 4 1,2
AJropuT™ ucciieZoBaHusd (PYHKIIUH U TOCTPOSHUS e rpaduka ¢ MOMOIIBI0 HMPOU3BOAHON. J[poOHO- NHHEHHas
byHKIUSA
Tema 6.8 UccaaenoBanue | Conep:xxaHue yueOHOro MaTepuasia
(ynkumii u nocrpoeHue HccnenoBanne QyHKIMA Ha MOHOTOHHOCTB M ITOCTPOCHHUE rPpaduKoB 2 1,2
rpaduxos IIP. pemenye 3a1a4 10 TEME 2 2,3
Tema 6.9 Haunooabmee u | Conep:xxaHue yuedOHOro MaTepuasa
HanMeHblIee 3HaYeHHe Haxoxnenne HauOospIero 1 HaMMEHbILETo 3HaYeHUH QYHKIMH, TOCTpOeHHE rPa)uKOB € UCIIOIB30BAHUEM 2 19
.

dyHKumin

arnmnapara MaTeMaTUICCKOro aHajin3a
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IIP. Hanmensmiee u HanOombItiee 3HaUeHUE PYHKITMH. HaxokIeHne ONTHMATEHOTO PEe3yJIbTaTa ¢ 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 HEBBIITYKIIbIe MHOTOTPaHHUKH ’
Tema 7.2 IIpusma, eé Coaep:xaHue y4eOHOro MaTepuaJa
cocrapiasiiomue. lpsimas u .. ..
paBHBHAS IPH3MbL. [Ipu3ma ( HaKIOHHAS, IpsiMast, TpaBIIIbHAS ) U e€ dJeMeHThl. Bricota mpusMel. [IpaBunsHas npusMma, e€ ceueHue. 1,2
Tema 7.3 Coaep:xaHue y4eOHOro MaTepuaJa
IMapanaenenunen, Kyo.
ceyeHHe Ky0a, [Mapannenenunexn. CBolcTBa MPSIMOYTOJBHOTO Napajuienenunena, kyd. Ceuenue KyOa, napaienenunena 1,2
napajuiejienumnena
Tema 7.4 Ilupamuna, eé Conep:kaHue y4eOHOro MaTepuaa
cocTaBJsIIONIUe, CeYeHHe.
IIpaBuibHas nupaMuaa. [Mupamuna u eé€ snementsl. Ceuenne nupamusl. [lpaBunbHas nupaMuga. Y ceu€HHas nmupamuia 1,2
YceuéHHasi nupamMuzja.
Tema 7.5 bokoBas u Conep:kaHue y4eOHOro MmaTepuasa
MOJIHAS MOBEPXHOCTh . N
NPH3MBL, IHPAMBILI [Tnommane 60KOBOM ¥ TIOTHON TOBEPXHOCTH IPU3MBI, THPAMHU/IBL. 1,2
Tema 7.6 Cummerpus B Coaep:xanue y4eOHOro MaTepuaJia
Ky0e, napajuienenumnese, CHUMMeTpHUs OTHOCUTEIBHO TOYKH, MPSAMOM, TNIOCKOCTH. CUMMETpHS B KyOe, napajuieienuIe/e, Mpu3me, 12
npu3Me, NApaMue. IMpaMHU/IE. '
Tema 7.7 Ilpumepsl Copaepxanne yueOHOr0 MaTepHaJIa
CUMMeETPHUH B MP. CummMeTpus B IPHPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY 23
CeNHATbLHOCTH '
Tema7.8 IlpaBuiabHbIE Copaepxxanue yueOHOr0 MaTepHuaJia
MHOTOTPAHHHMKH, UX .
CBOIiCTBa IIP. Ilonsarue IMMPaBUJIBHOTO MHOT'OIpaHHHKaA. CBolicTBa IMpaBUJIbHBIX MHOT'OI'PaAHHUKOB 2,3
Tema 7.9 Huaunap, ero Conep:xaHue yueOHOro MaTepuaJia
COCTaBJISIIONIHE Hunusap u ero anemenThl. CeueHne MMIMHApPA (TTapajisielbHO OCHOBAHHUIO M ocH). PazBepTka muianHIpa 1,2
Tema 7.10 Konyc, ero Copepxanne yueOHOr0 MaTepHaJia
COCTABJISTIOIIE Konyc u ero snementsl. CeueHne KoHyca (apajuieIbHO OCHOBAHUIO U TIPOXOJSIIIEe Yepe3 BEPIINHY ), KOHMUECKHE 1,2
ceueHus. Pa3BepTka KoHyca
IIP. paboTa 110 TemMe 2,3
Tema 7.11 YceuéHHBIIH Conep:xxanue yueOHOro MaTepuaja
KkoHyc. Ceuenne [IpencraBienue 00 yceuéHnoMm konyce. Ero obpasytomas u Beicota. CeueHne yceueHHOTO KOHyca 12
;

YCE€UYCHHOI0 KOHYyCa

Tema 7.12 lllap, chepa, ux

Coaep:kanue yueOHOro MaTepuaJia
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ceyeHust IIap, chepa. Bzanmuoe pacrionoxenue chepsl U iockocTd. Cedenue 1mapa, chepsl. 12
,
Tema 7.13 [lousiTue 00 Conep:xaHnue y4eOHOro MaTepuaJia
o0béme Tena. OTHomenue | Ilonstue 06 06bEMe Tena. OOBEM Kyba 1 MPAMOYToJIbHOTO Napajuienenunena. O0beM MpU3MbL U HWIMHAPA. 12
00bEMOB MOIOOHBIX TeJl. OtHomreHne 00bEMOB MTOTOOHBIX TEIl. | 'eOMETPHYECKHIA CMBICH ONPEACTUTENS 3-TO TOPSIKA. '
Tema 7.14 O0beMbI 1 Coaep:kaHue y4eOHOro MaTepuaJa
IJI0LIAAU NoBepxXHocTeil | OObeMbl mupamMuIbl U KoHyca. O0beM Iiapa. [Tnomiaap moBepXHOCTEH Tel. 12
TeJl '
Tema 7.15 Komounamumn Coaeprxanue yuedOHOro MaTepuaJia
MHOTOTPAHHUKOB U TeJI IIP. KomOmHAH TeOMETPHICCKUX TEIl 23
BpalleHusI '
ITP. Penienre npakTHKO- OPUEHTUPOBAHHBIX 3324 110 MPOHAEHHBIM TeMaM 2,3
Paznen 8 IlepBooOpa3nas GyHKUMH, ee MPUMEHEHNE
Tema 8.1 TlepooBpasnas Conep:kaHue y4eOHOro MmaTepuasa _
dyninun, Mpasuaa 3agaua 0 BOCCTAHOBJICHUH 3aKOHA JIBUYKCHUSI 110 U3BECTHOH CKOPOCTH. H(lH}ITI/Ie HWHTETPUPOBAHUSI.
HAXOAICHES O3H3KOMJ’I€HI/ICV C IMOHATHEM I/IHTervpaJIa Y TIepBOOOPA3HOM AJIst q)XHK]_[I/H/I y—f(i(). Pemenue 3ana4 Ha cBsI3b 12
R MepBOOOPaA3HON U ee TPOU3BOAHOM, BRIYHCIICHIE MTEPBOOOPA3HON ISl JAHHOM (IlYHKI_II/II/I. Tabmuma hopmy s
HaXOKICHUS epBooOpasHbIX . M3ydueHue npaBuia BEIYUCICHUS IEPBOOOPA3HOI.
Tema 8.2 Iliomanb Conep:xanue y4eOHOro MaTepuaJia
KPHUBOJMHEHHOM 3anaun, MPUBOAIIKE K TOHATHIO ONPEIEICHHOTO MHTETpasia — O BBIYMCICHUH IO IH KPUBOJIMHEHHOM
Tpaneuun. @opmyJia Tpanenud, o nepemMerieHnu Touku. [lorstue onpenenernoro naTErpana. ['eomerprudeckuil M PU3NIECKANA CMBICIT 1,2
HploTona- JleiiOHnua onpeaeneHHoro uarerpaita. Popmyna Herorona- JlerOHmIa.
Tema 8.3 Heonpenenénnnrtii | Coaep:kaHue y4eOHOro MaTepuaJa
HHTErpaji [NoHsiTHE HeonpeAeAEHHOTO HHTETpasia 12
Tema 8.4 IlonsiTHe 00 Copaepxanne yueOHOr0 MaTepHaJia
onpegeIeHHOM HHTerpaje | ['eoMeTpHUECKHI CMBICT OMPE/CICHHOT0 HHTErpaia
KaK MJIOIAIH 1,2
KPHUBOJMHEHHON Tpaneuuu
I1P. Pemenue 3a/1a4 Ha MPUMEHEHUE HHTETPaa JJisl BbIYMCIICHHS (PU3NUECKUX BEJIMYMH M IUIOMAAeH 2,3
IP. Pemenne 3ana4d o Pazneny 4 [1pon3soaHas u nepooOpasHas HyHKIUH 2,3
Paznen 9. Crenenn u kopHu. CteneHHasi QyHKus
Tema 9.1 CTeneHRas Coaep:xxanue yueOHOro MaTepuasa __
byukuus, e¢ ceoiicTpa. [oHsiTHE KOpHST N- Ol CTENIeHH U3 ICHCTBUTENLHOTO Yuciia. OyHKIUH ¥ = ¥® ux cpoiicTsa 1 rpadpuKy. 1,2
CaoiicTBa KOpHsI N- Oi CTETIECHHU.
Tema 9.2 IIpeoopazoBanne | Coaep:kaHue y4eOHOro MaTepuaJa
BOIPMKEIHU € KOPHAMH [IpeoOpa3oBaHye UPPALMOHAIBHBIX BHIPAKEHHUH 1.2
N- 0ii cTeneHun ,

Tema 9.3 CpoiicTBa

Coaep:xkaHue y4ueOHOro MaTepuasa
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CTeneHu ¢ [ToHsATHE CTENEHN C paITMOHATLHEIM TIoka3arenaeM. CTeneHHbIe QYHKINH, UX CBOWCTBA U rpaduKku 2 1,2
PALMOHANBHBLIMY U IIP. Peuienue ypaBHEHUN
NeHCTBUTEIBHBIMH 2 2,3
NoKa3aTeasiMu
Tema 9.4 Pemienue Copep:xkaHue yueGHOro MaTepuaJia
HPPaLMOHAIBbHBIX PaBHOCHWJIBHOCTB MppalMOHATIBHBIX YPAaBHEHUH 1 HEPABEHCTB MeTO bl X pelleHHUS. 4 1,2
ypaBHenuii u HepaBeHCTB | [TP. pereHre uppanvoHaIbHbIX YpaBHEHH M HEPaBEHCTB. 2 2,3
Paspea 10. Iloka3aTenbHas GyHKIus
Coaep:xaHue y4eOHOro MaTepuaJia
CreneHp ¢ MPOU3BOJIBHBIM ACHCTBUTENbHBIM IIOKa3zaTeneM. Onpenenenue noka3areabHoH GyHKIUT U € CBOWCTBA
u rpaduk. 3HAKOMCTBO C IPUMEHEHUEM TOKa3aTeNnbHON QyHKIUH. Penenne nokazaTebHbIX YPaBHEHHUH ¢ 4 19
Tema 10.1 [lokazaTeabHasi | IpUMEHEHHEM ITOKa3aTeNbHOHN QyHKIMHU. Pelienue nmokasaTrenbHBIX YpaBHEHUH METOJOM YpaBHUBAHHUS ’
(¢yHkuus, ee cpoiicTBa. MOKa3aTeNel, METOIOM BBEICHHUSI HOBOH MepeMeHHOH, QYHKIITMOHATBHO- TPapHIECKUM METOIOM.
IIP. PeieHne moKa3aTenbHBIX YPAaBHEHUM U HEPABEHCTB. PelieHre MoKka3aTeNbHbIX YPABHEHUN METOOM
ypaBHHUBAHUS TOKa3aTeJei, METOJOM BBEICHUS HOBOH IEpEeMEHHOM, (YHKIIMOHAILHO- Tpad)uIecKuM METOIOM. 4 2,3
Pemenune nmoka3ateabHBIX HCPABCHCTB.
Pazpnen 11. Jlorapudmel. Jlorapugmuyeckas GyHKuus
Tema 11. 1 Jlorapudpm Coaep:xaHue y4e0HOro MaTepHaJa
yuciaa. CpoiicTBa Jlorapudm uncina. JlecATHUHBIN ¥ HATYPaIbHBIN JOrapuM, YUCIIO € 4 12
Jorapupmon '
Tema 11.2 CsoiicTBa Coaep:xanue y4eOHOro MaTepuaJia
Jorapudmos. Onepamus | CpoiicTa morapudmos. Oneparwst morapuMUpPOBaHUSL 2 1,2
JorapupmMupoBaHuA ITP. Peuienre npumepoB 2 2,3
Tema 11.3 Conep:xanue yueOHOro MaTepuaJa
Jlorapnpmuyeckas Jlorapudmuueckas: pyHKIHs, €€ CBOHUCTBA. 4 12
(ynkuus, eé cpoiicTBa. '
Conep:xkanue yueOHOro MaTepuaJa
Tema 11.4 Pemrenne [MonsTust norapudmudeckoro ypapHenus. Onepanys NoTeHIUPOBaHus. TpH OCHOBHBIX METOJIa PEILICHHS
JorapupmMuyecKux JorapuPpMHUIECKUX YpaBHEHUH: (PyHKIMOHATIBHO-TPadHUUECKUI, METOI HOTEHLIMPOBAHUS, METO BBEJICHNSI HOBOH 4 1,2
ypaBHeHHUIi, HepaBeHCTB. | nepeMeHHoH. Jlorapudmudeckue HepaBeHCTBa
IIP. Perenue npumMepoB 2 2,3
Tema 11.5 Cucrembl Coaep:xxanue yueOHOro MaTepuasa 2 1,2
JorapupmMuyecKux AJTOpUTM pELICHUs CUCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTD JToTapu()MUUECKUX YPAaBHEHUH U HEPABEHCTB.
YPAaBHECHHIL.
Tema 11.6 Jlorapupmbr B | CoaepskaHue yueOHOro MaTepuaJia
NpHUPOJAE M TEXHUKE ITP. ITpumenenwue sorapudma. Jlorapudmuueckas cimpaiis B nprupojie. E€ Mmaremarndeckue cBoiicTBa 4 1,2
Pa3znen 12. MHo:kecTBa. DjleMeHThI TeOPUM U rpadoB
Tema 12.1 MruoskecTsa Coaepxanune yueOHOr0 MaTepHaJia
[lonstne MmHOkecTBa. [logmMuokecTBO. Onepauy ¢ MHOXECTBAMH 2 1,2
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IP. penieHre NPUKIATHBIX 33129 2 2,3
Tema 12.2 Tpacbr Conep:xkaHue y4eOHOT0 EaaTepna.ﬂa
[Tonstre rpada. Ces3HEBIN rpad), gepeBo, MUK rpad Ha ITOCKOCTH 4 1,2
IIP. pemenue 3ana4. MHOKeCTBa, rpadbl U MX IPUMEHEHUE 2 2,3
Pa3nen 13. DjeMeHTbl KOMOMHATOPHKH, CTATUCTHKH H TEOPHUH BEPOSITHOCTEH.
Tema 13.1 OcHOBHBIE Coaeprxanue yuedOHOro MaTepuaJia
NoHsATUsSI KoOMOUHATOPUKH | IlepecTaHOBKH, pasMeIEHHUs, COUETAHUS 2 2,3
Tema 13.2 CoObITHE, Copaepxanune yueOHOr0 MaTepHaJa
BEPOSATHOCTH COOBITHSI. CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BepOATHOCTH CYMMBI COOBITHH. Y CIIOBHAsI BEPOSITHOCTb.
CiosxxeHue 1 YMHOKeHUe | 3aBHCHMBIE M HE3aBHCHMBIE COOBITHA. TEOPEMBI O BEPOSTHOCTH IIPOU3BEAECHUS COOBITHIA 4 1,2
BEPOSATHOCTEI
Tema 13.3 BepositHocTh B | CoepixaHue yueOHOT0 MaTepHaJia
Npo¢deccCuoOHATbHBIX IIP. OTHOCUTEIIbHAS YaCTOTa COOBITHUS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE ONPECIICHUE BEPOSITHOCTH. 4 12
3asavyax OneHKa BEpOSITHOCTH COOBITHS ’
Tema 13.4 luckperHas Coaep:xanue y4eOHOro MaTepuaJia
cJy4yaiiHas BeJIMYHHA, Buner cnywaiineix BenuuuH. OmnpenerneHue TUCKPETHOM cilydailHOM BeMMYMHBL. 3aKOH pachpeesieHus 2 12
3aKO0H ee pacnpeneeHusl. | NMCKPETHOM Cly4yalHOW BeNM4YHHbl. E€ YMCI0BbIE 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. Haxoxaenue cpeqaux 2 23
XapakTepUCTUK, HA0I0AaeMbIX JaHHbIX. PaboTta ¢ Tabauuamu, rpagukaMu, TuarpaMMamy. '
Pa3nes 14. YpaBHeHHUsI 1 HepaBEeHCTBA
Conep:xkaHue y4eOHOro MaTepuaJa
Tema 14.1PaBHOCHIBHOCTE | PaBHOCWIJIBHOCTh YpaBHEHHH 1 HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMbI PABHOCHIIBHBIX TEPEX0/aX B
YPABHEHHUI M HEPABEHCTB. | ypaBHEHUSIX U HepaBeHCTBax. OOIIMe METO/ bl PEIICHHs yPaBHEHUH: IEPEX0 OT paBEHCTBA (QYHKLHUI K 4 19
OO0mme MeTOAbI PelICHUs] | PAaBEHCTBY apryMEHTOB JJII MOHOTOHHBIX (DYHKIIUNA, METOJT PA3JIOKEHUS HA MHOXKUTENH, METOJ] BBEICHUST HOBOM '
MepEMEHHOM, QYHKIIMOHAIBHO- IpadUueCcKuil METO
Coaep:xanue yueOHOro MaTepuaJa
Tema 14.2 I'paduyecknii | OOmue METOABI peLLICHUS HEPABEHCTB: MEPEX0 OT CPAaBHEHHUS 3HAUCHUH (PYHKLHUHI K CPaBHEHHIO 3HAUCHUH
MeTO/ pellleHus apTryMEHTOB JUIsl MOHOTOHHBIX ()YHKITHI, METOJ] HHTEPBAJIOB, (DYHKIIMOHAIHHO- TpapUUeCKuii METOI. 2 1,2
YPABHECHHUH, HEPABEHCTB ['padmgecknii MeTo pelieHrs ypaBHEHUHM U HEPaBEHCTB.
IIP. Pemenne npuMepoB 2 2,3
Tema 14.3 Ypasenus u Copepxanne yueOHOr0 MaTepHaJia _
HEPABCHCTEA ¢ MOLYJIEM Onpenenenne moayns. Packpeitue Moayms no onpenenenuto, Ilpocreiimme YPaBHEHU 1 HEPABEHCTBA C 4 1.2
MoayneM. llpuMeHeHre paBHOCHIIBHBIX IEPEX0I0B B ONPEICTICHHBIX THIIAX YPABHEHUH M HEPABEHCTB C MOIYJIEM
Tema 14.4 YpaBHeHUSs U Conep:kanue yueOHOro MaTepuasa
HepaBeHCTBA C 3HakoMcTBO ¢ mapamerpom. [Ipocreiire ypaBHEHHs 1 HEPABEHCTBA C TApPaMETPOM 4 1,2
napaMmeTpamMu IIP. Pemenue npumMepoB 2 2,3
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IIP. PelieHue ypaBHEHUN W 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 nporpaMMoﬁ npeayCMOTPCHO BBIMNOJHCHUC OTACIBbHBIX BHJIOB pa60T, CBsA3aHHBIX C 6yay1ue171 HpO(i)eCCPIOHaHLHOI;’I JCATCIIBHOCTBIO, B (l)opMe npaKTqucxoﬁ

IIOJrOTOBKHU B 00bEMe 92 wyacoB
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6. MaTepuajibHO-TEXHUYECKOE U YUeOHO-MeTOoANYecKoe odecreyeHne

6.1. TpeGoBaHuSI K MHHUMAJBLHOMY MAaTepHATbHO-TEXHHYECKOMY H Y4eOHO-
MeTOoAU4YeCKOMY 00ecriedeHHI0 YCJIOBHUIl peain3auuu NpPorpaMMbl JUCHUILIUHBI

OcBoeHne mporpamMmbl Y4eOHOW AMCHMILIUHBI «MaTeMaTukay MpeArnoaraeT HaTHIUue
y4eOHOro KabuHeTa, B KOTOPOM HMEETCSl BO3MOXKHOCTh 00€CIeUYUTh 00yUYaroUUMCs CBOOOTHBIN
noctyn B IHTepHET BO BpeMsl y4eOHOT0 3aHSATHUS U IEPUO]I BHEYUECOHON AeATeIbHOCTH.

[lomemenne  kaOuHeTa  JOMKHO  YIOBIETBOPATH  TpeboBaHusaMm  CaHUTapHO-
AMUJIEMHO-JIOTHYeCKUX MpaBuia u HopMmatuBoB (CaulluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUIIOBBIM ~ 00OpYJOBaHMEM, YyKa3aHHbIM B HACTOSIIUX TpeOOBaHMAX, B TOM YHCIE
CHEUAIM3UPOBAHHON y4yeOHONW MeOenpl0 W CpeiACcTBaMH OOYYEHHS, JTOCTaTOUYHBIMH JUIS
BHITIOJTHEHHUS TPEOOBAHMUI K YPOBHIO TIOATOTOBKH 00yJaionmxcst,

B KaOuHeTe JOJDKHO OBITh  MyJIbTUMeNUiiHOe 000pyAOBaHUE, MOCPEICTBOM
KOTOPOT0 YYaCTHMKH OOpa30BaTEIbHOr0 TMpolecca MOTYyT IPOCMAaTpUBaTh BHU3YaJTbHYIO
uH(pOpPMAaILIKIO [0 MaTeMaTUKe, CO3/1aBaTh MIPE3ECHTAIINN, BUICOMAaTEPHUAIIbl, UHBIE JOKYMEHTHI.

B COCTaB y4eOHO-METOAMYECKOTO W MaTepHaIbHO-TEXHHYECKOro obecreueHus
POrpaMMbl YI€OHOM TUCIUTUTMHEI « MaTeMaTHKa:» BXOISAT:

. MHOTO(YHKITUOHATHHBIA KOMIUICKC ITPETIOIaBaATEIIS;

. HaTJISHBIE TOCOOMS (KOMIUICKTHI YYE€OHBIX TaOJMI], IJJAaKaTOB, IOPTPETOB
BBIJIAIOIINXCS YICHBIX-MAaTEMaTHKOB | JIp.);

. WH(OPMAIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

. 9KpPaHHO-3BYKOBBIE MTOCOOUS;

. KOMIUIEKT TEXHHYECKOW TOKYMEHTAllMW, B TOM YHCJIEC MAaclopTa Ha CpelCcTBa
00yueHHsI, ”HCTPYKIIMH 110 X MCIIOJIb30BAHHUIO U TEXHUKE 0€30ITaCHOCTH;

. OMOIMOTEYHBINA (POH/I.

B OubnuoreyHslii (OHA BXOIAT YUEOHHKH, YYEOHO-METOJUYECKHE KOMILJIEKTHI

(YMK), obecneunBaroniyie 0OcBoeHHe yueOHON AMCHUILINHBI «MaTemMaTuka», peKOMEH0BaHHbIE
WIN JIONYyIIEHHbIE JUIS MCII0JIb30BaHMs B MPO(EeCCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3aLUsX,
peanu3yromux 00pa3oBaTeNbHYI0 HPOTpaMMy CpeAHero oOmiero oOpa3oBaHHs B Ipeaenax
ocoenust [IIICC3CTIO Ha 6a3e 0OCHOBHOTO 0011IeTO 00pa30BaHUS.

bubnuoreunsiii ¢oHJ MOXKET OBITh JOMOJHEH SHIUKIONEIUSMH, CIPaBOYHHUKAMHU,
Hay4HOU, HAY4YHO-TIOMYJIIPHOU U JPYTrOM JINTEPATypOM 110 MaTEMATHKE.

B IIPOLIECCE OCBOEHUS MpPOrpaMMbl ydyeOHOW JuCHUIUIMHBI «MaremaTnka»
CTYJEHTBI JIOJKHBI TIOJYYUTh BO3MOXKHOCTh JOCTyNA K 3JIEKTPOHHBIM yUE€OHBIM MaTepuaaMm 1o
MaTeMaTHKe, UMEIOLUIMMCS B CBOOOJAHOM JOCTyIe B ceTu VHTepHEeT (3/eKTPOHHBIM KHHIaM,

MpakTHUKyMam, TecTam, Matepuanam EI'D u np.).
6.2 UndopmannonHoe odecrniedeHne 00yueHust

OcHOBHAA JJUTEPATYPA

AJredpa U Hayajaa mMatemMatuyeckoro aHaamusa. 10—11 xmaccel : 0a30BbIi U yriTyONEHHBIHN
ypoBHHU : yueOHuk / 1. A. Anumos, FO. M. Konsrun, M. B. Tkauésa [u ap.]. — 11-e usn., crep.
— MockBa : Ilpocemenue, 2023. — 463 c. — (MaremaTtuka: anrebpa W Hayana
MareMaTudeckoro anaiamusa, reometpusi). — URL: https://e.lanbook.com. — Pexxum nocryma: mo
MOJIIIHCKE.

Auaredpa m Havyajna mMatemaTudyeckoro anaiamsa. 10-11 xiaccel : 0a30BbI M yriTyOJeHHBIN
ypoBHH : yueOnuk / I1I. A. Anumos, FO. M. Koxsirun, M. B. Tkauésa [u ap.]. — 11 - e usa. crep.
— Mocksa : Ilpocsemenue, 2023. — 463 c. : wi1. — (MaremaTtuka : anrebpa W Hauana
MaTeMaTUYeCcKoro aHanusa, reometpusi). —100 3k3.
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I'eomeTpusi. 10—11-ii kaaccel : 6a30BbIH U YITyOIEHHBIN YpoBHU : yueOHuK / JI. C. ATaHacsH,
b. B. , K. C. [u ap.]. — 11-e u3n., crep. — Mocksa : IIpocsemenue, 2023. — 287 c¢. —
(MaremaTuka: anreOpa © Hayajga MareMaTH4ecKoro anamusa, reomerpus). — URL:
https://e.lanbook.com. — Pesxxum nocryna: mo mojmcke.

I'eometrpusi. 10-11 kmaccel : 6a30BbId U yrayoOneHHbId ypoBHU.: yueOHuk / JI.C. AtanacsH, B.®.
byry3oB, C.b. Kagomues u ap.- 9-¢ u3n.- M. : Ilpocsemenue, 2021.- 287 c. : un.- (MI'Y —
mkosne). — 50 3k3.

Auiredpa u Hayajia MaTeMaTH4eckoro anajau3a. 10 kiace : 6a30BbIi U yriyOJEHHBINA YPOBHH
: yaebnuk / 0. M. Konsrun, M. B. Tkauésa, H. E. ®&énoposa, M. U. [llabynun. — 10-e u3n.,
crep. — MockBa : IlpocBemenue, 2022. — 384 c. — (MaremaTtuka: aiareOpa W Hadvaia
MaTeMaTHUeCKoro aHanusa, reomerpusi). — URL: https://e.lanbook.com. — Pexxum noctyna: mo
MOJIITUCKE.

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

JlonmoJaHUTEIbLHAS JUTEPATYPA

Auredpa u HayaJia MaTeMaTH4YecKkoro anajansa. 10 kiacc : 6a30Bblil U yriyOaEHHBIA YPOBHU
: yueOnuk / C. M. Hukonsckuii, M. K. IToranos, H. H. Pemernukos, A. B. [lleBkun. — 10-e
u3l., crep. — Mocksa : IIpocsemenue, 2022. — 431 c¢. — (MaremaTuka: anreOpa U Havaja
MaTreMaTH4eckoro anaiamusa, reometpusi). — URL: https://e.lanbook.com. — Pexxum mocryma: mo
TIOJTTIHICKE.

Auredpa U HayaJia MaTeMaTH4YecKoro anaamn3sa. 11 kiaacc : 6a30Bbli U yriyOaEHHBIA YPOBHU
: yaue6Huk / C. M. Huxonsckuit, M. K. [lotanos, H. H. Pemernukos, A. B. IlleBkun. — 9-e u3n.,
crep. — Mocksa : IlpocBemenue, 2022. — 464 c. — (MaremaTtuka: aiareOpa W Hadaia
MareMaTh4eckoro aHanmsa, reomerpusi). — URL: https://e.lanbook.com. — Pexxum moctyna: mo
MOJIITUCKE.

Bepuep A. JI. MaremaTuka: anrebpa M Hayaia MaTeMaTHYeCKOro aHaiuza, reomerpus. 10-i
kyacc: 0a30BbIi ypoBeHb : yueOHuk / A. JI. Bepnep, A. I1. Kapn. — 4-e uzn., crep. — Mocksa :
IMpoceemenne, 2022. — 367 c¢. — URL: https://e.lanbook.com. — Pexum mocryma: mo
TIOJIITHCKE.

Bepuep A. JI. MartemaTtuka: anrebpa W Hayajla MaTeMaTHYeCKOro aHaiu3a, reomerpus. 11-i
KJjacc: 6a30BbIi ypoBeHb : yueOHuk / A. JI. Bepuep, A. I1. Kapn. — 4-e u3z., ctep. — Mockaa :
[Mpoceemenne, 2022. — 239 c¢. — URL: https://e.lanbook.com. — Pexum mgoctyma: 1o
MOJIIIHCKE.

/. XapakTepUCTHMKA OCHOBHBIX BHJIOB Y4YeOHOW /esITeJILHOCTH,
KOHTPOJIb U OLICHKA Pe3yJIbTAaTOB Y4e0OHOM IMCHHUIJIMHBI.

KoHTponb u oreHKa pe3yiabTaTOB OCBOEHHUS Y4YEOHOW JMCIHUIUIMHBI OCYIIECTBIISCTCS
npenoaaBarcyicM B HPOLECCE MPOBCACHUA IMPAKTHYCCKUX 3aH51TPII>i, TCCTUPOBAHUA, a TaAKXKE
BBITIOJTHEHHS O0yYAIOIIIMMHUCS WHINBU Ty JTBHBIX 3aJaHUH U TIPOMEXYTOYHOM aTTeCTaIHeH.

MeTobl KOHTPOJIS HalpaBJIeHbl Ha IPOBEPKY 00yUAIOIIUXCSL:
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v

v

— BBINOJHATH YCJIOBHSA 3JaHHS HAa TBOPYECKOM YPOBHE C IMPEACTaBICHHEM
COOCTBEHHOH MO3HIIUY;
— J1e1aTh OCO3HAHHBIH BBIOOP CIIOCOOOB AEWCTBUI M3 paHee H3BECTHHIX;

v —0CYLIECTBJIATh KOPPEKLUUIO (MCIPABIEHUE) CICIAHHBIX OMIMOOK HAa HOBOM YPOBHE
npe/iaraeMbIxX 3aaHui;

v — paboTath B TPYyMIIC U MPEICTABISITH KaK CBOO, TAK M IMO3UIIUIO TPYIIIIBI
Coaep:xanue Dopmbl " METOAbI
XapakTepuCTHKA OCHOBHBIX BHAOB JIeATEJIHHOCTH 00yYaIOIUXCS KOHTPOJIA U OLICHKH
(Ha ypoBHe y4eOHBIX JeiicTBUIl) pe3yJbTaToB 00y4eHHs
Adredpa
Marematnka (BKIIOYas pasmensl «Anredpa W Hadaima 1. Nutepnperarius
Paznen 1. | maremaTudeckoro anamuzay, «lcoMmerpus», «BeposATHOCTh U | pe3yJbTaTOB HAOIIIOJCHUIA
IloBTOpenne Kypca | craTucThKay) (6a30BBI YPOBEHB) - TPeOOBaHUSA K MPEIMETHBIM | 32 NIESTeITHLHOCTHIO
MaTeMaTUK pe3ylbTaTaM OCBOEHHS 0a30BOTO Kypca MaTeMaTHK{ JOJDKHBI | 00yYaromierocs B
OCHOBHOM IIKOJIbI OTpaxkaTh: nporecce OCBOEHUS
- BIQJCHHE METOJaMHU [[0KAa3aTelbCTB, AITOPUTMAMH | 00pa30BaTEIHLHON
Pa3znen 2. [IpsiMble M | pelieHUs 33/1a4; YMEHHE (OPMYIUPOBATH OMPEICIICHHUS, aKCUOMBI | IIPOTPAMMBI.
IIOCKOCTH B |1 TEOpEMbl, NPHUMEHITb MX, MPOBOJUTH JOKa3aTeIbHbIC 2. CraproBas
IPOCTPAHCTBeE. paccyKIE€HUA B XOI€ PELICHUA 3a/1a4; JUAarHOCTHKA MOJATOTOBKHU
- YMCHHE OIICpHUPOBAThL MNOHATHAMH: CTCIICHb YHCIIa, O6yanOH1HXC5I 10
Pazpnen 3. | norapud™M 4Yrcna; yMEHHE BBITIONHATH BBIUMCICHUE 3HAYCHUH W | IIKOIEHOMY Kypcy
Koopaunatsl U | mpeoOpa3oBaHus BBIPAKCHHUH CO CTENCHAMHM U JiorapudMamu, | MAaTeMAaTUKH; BbISIBICHUE
BEKTOPBI B | IpeoOpa3oBaHus APOOHO-PAIIMOHAIBHBIX BRIPAKCHUH; MOTHBAIlUU K W3YYCHUIO
IPOCTPAHCTBeE. - yYMEHHUE OIEepUpOBaTh MOHATUSAMH: palUOHAIbHBIC, | HOBOrO MaTepuaa.

Pazgenr 4. OcHOBBI

TPUTOHOMETPHH.
TpuronomeTpuvecku
e pynkuun

Pazpnen 5

KommiekcHbIe uncia

Paznen 6.
IIpousBognas U
neppoodpasHas
byHxkuun

Paznen 7.

MHOrOrpaHHUKH M
TeJia BpalleHust

Paznen 8
IlepBooOpa3nas
dyHkuum, ee
NpuMeHeHue

Paszgen 9. Crenenn u

VppaluoHaIbHbIE, MoKa3aTeNbHbIE, CTETIeHHbIE,
JorapupMUIEcKue, TPUTOHOMETPUYECKUE YpaBHEHHMS u
HEpaBEHCTBA, X CUCTEMBI;

- YMEHHE ONEpUPOBATh TOHATUAMHU:  (PYHKIHSA,
HempepbiBHAas  (QyHKOMSA,  NPOM3BOAHASA,  II€pPBOOOpasHasi,

OTIpEeENICHHBI MHTErpal; yMEHHE HaXOIWUTh TPOU3BOJIHBIC
3JIEMEHTAPHBIX (YHKIMH, HCIOJNB3Ysl CIPaBOYHBIE MAaTEpHabl;
HCCIIEI0BATh B MPOCTEUIINX CiIy4asiX (PyHKIMH Ha MOHOTOHHOCTD,
HaXOJUTh HaWOONbIIME W HAUMEHbIINE 3Ha4YeHUs QYHKIWH;
CTpOUTH TIpad)UKW MHOTOWIEHOB C MCIIOJIB30BAHMEM arllapaTa
MaTEeMaTHUECKOI0 aHaIM3a;

IIPUMEHATh [POU3BOJHYIO IIPH

pemieHuH  337a4  Ha  JBIDKGHHWE;  pelaTh  HPaKTHKO-
OpPHEHTUPOBAaHHbIC 3a7a4d Ha HAWOOJbIIME ¥ HAMMEHBIINE
3HAYEHUSs], HA HAXOXKJICHUE ITyTH, CKOPOCTH M YCKOPEHHUSI,;

- yYMEHHME ONEpPUPOBATH MOHATHUSIMH: pPaLUOHAIBHAS
GyHKIWHS, hyHKIWHS, hyHKIWHS,

norapupmudeckas (QYHKIUS, TPUTOHOMETpUYECKUE (DYHKIIHY,

MOKa3aTeIbHas CTEIEHHAas
oOpaTHble (YHKIHMH; YMEHHE CTPOUTH TIpadUKd H3yYEHHBIX
(GyHKIUH, UCMONB30BaTh TpadUKU MPU H3YYEHUH TPOIECCOB H
3aBUCHUMOCTEH, MNpH pElIeHHH 3aJa4 W3 JPYTruxX Yy4eOHBIX
MPEeMETOB | 33J]ad U3 PealbHOW KHU3HH; BBIpAXaTh QOpMylaMu
3aBUCUMOCTH MEXKy BEJIMUMHAMU;

- yMEHHE peulaTh TeKCTOBBIE 3aJaud pa3HbIX THUIOB (B

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

3. Texymuit
KOHTPOJIIb B hopMe:

- YCTHOI'O u
MHCBMEHHOTO OIPOCa;

- MPAKTHYECKIX
pabor;

- KOHTPOJBHBIX
paboT Mo TemMaM pas3zerioB
JUCIUILTAHBL;

4. . MHroronas
arrectaiuss B (opme
JK3aMeHa
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kopHu. CreneHHas,
bynxuun

Paznen 10.
IHoka3areabHast
byHxuus

Paznen 11.
Jlorapugmnl.
Jlorapupmuyeckas
byHkuus

Paznen 12.
MHuo:xecTBA.
DJIeMeHTBhI TEeOPHUH H

rpagos

Paznen 13.
DJ1eMeHThbI
KOMOMHATOPHUKH,
CTATHCTUKH "
Teopuu
BEPOSTHOCTEH.

Paszpnen 14.
YpaBHenns U
HepaBeHCTBA

CTOMMOCTb TOBAapOB U YCIIyT, HAJIOTH, 3a/1a4H
u3 O0lacTH yNpaBiCHUS JUYHBIMH M CEMEHHBIMH
(uHaHCaMM); COCTABIISITh BHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
WX CHCTEMBI MO YCIOBHIO 33Ja4H, HCCIIEOBATh IOJyUYECHHOE
pelleHre U OLIeHUBATh NPaBAONOA00HOCTh PE3yIbTaTOB;

- YMEHUE ONEpUpOBaTh MOHATUSIMH: CpEIHEe
apudmeTniyeckoe, MenuaHa, HauOonbpllee W  HaWMEHbIIee
3HA4YEHUs, pa3Max, [AUCIEPCHs, CTAaHIApPTHOE OTKJIOHEHHUE
4yrcaoBOro Habopa; yMeHHE U3BJIEKaTh, WHTEPIPETUPOBATDH
WHPOPMALIUIO, TPEACTABICHHYIO B TaONHIax, Ha JUarpammax,
rpaduKax, OTPaXKaloLIyl0 CBOICTBA pEaJbHBIX MPOLIECCOB U
SBIICHUH; TPENCTAaBIATh WH(OPMAIMIO C IMOMOIIBIO TaOIUL U
IUarpaMM; UCCIeI0BaTh CTATUCTHUYECKUE AaHHbBIE, B TOM YHUCIIE C
[IPUMEHEHUEM rpaMueCcKUX METOJIOB U 3JEKTPOHHBIX CPE/ICTB;

- yMEHHUE ONECpPUPOBATH MOHITUSMH: CIYYalHBIA OMBIT U
cilyyailHoe COOBITHE, BEPOSITHOCTh CIIy4aifHOIO COOBITHS, YMEHHE
BBIUUCIISITH  BEPOSITHOCTh C  HCIOJBb30BaHUEM TpaduyecKux
METOAOB; TPUMEHATh (OPMYJIBI CIOXKEHHS U YMHOXKEHHS
BEpOATHOCTEH, KOMOWHATOPHBIE (PAKTHI ¥ (POPMYIIBI IPU PEIICHUN
3a]a4; OLEHUBATh BEPOSTHOCTH PEaNbHBIX COOBITHII; 3HAKOMCTBO
CO CIIyYyallHBIMM BEIMYMHAMH;, YMEHHE NPUBOAUTH IPUMEPHI
MpOSIBJICHUs] 3aKOHa OONIBIIMX 4YHCeN B MPHPOJAHBIX U
0OIIECTBEHHBIX SIBICHHIX;

- yYMCHHE ONEPUPOBaTh MOHATUSIMH: TOYKa, MpsMasdi,
IUIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN YTOJl, CKPEIIUBAIOIINECS
OpsMble, NApaJICIbHOCTh W IMEPIEHAUKYJISPHOCTh HPSMBIX H
TUIOCKOCTEH, YTOJ MEXAy MNPSAMBIMH, YIOJd MEXKIy HpsSIMOU U
TUIOCKOCTBIO, YTOJI MEX/TY MIIOCKOCTSMH, PACCTOSTHIE OT TOYKH JI0
IUIOCKOCTH, PAcCTOSHUE MEXIy NPSMBIMH, PACCTOSHHE MEXKIY
IUIOCKOCTSIMM; yYMEHHE HCIOJIb30BaTh TMPH PEIICHUW 3a/1ad
n3ydeHHble (aKThl U TEOPEMbI IUTAHUMETPHUH; YMEHHE OLICHUBATh
pasMepbl 00BEKTOB OKPYKAIOIIET0 MHPA;

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

- yYMEHHE OIEepUpoBaTh TOHATHAMHU: JIBIDKCHHE B
MPOCTPAHCTBE,  NOJOOHBIE  (GUIYppl B IMPOCTPAHCTBE;
WCTONB30BaTh OTHOLICHHE IJIOMIAZCH MOBEPXHOCTEH M 00BEMOB
MO0OHBIX (UTYD TIPH PEIICHUH 33134,

- YMEHHE BBIUUCISATh FEOMETPUUYECKHE BEJIMUMHBI (JIMHA,
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yroj, IUIONIAJb, OOBEM, IUIOMIAAb IOBEPXHOCTH), HCIIOIb3YS
u3ydeHHbIe HOPMYJIIBI U METO/BI;

- YMEHHE OIEpUPOBaTh MOHITHAMHU: MPAMOYIOJIbHAS
CHUCTEMa KOOpAMHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPAWHATHI
BEKTOPA, CKAJIAPHOE MPOU3BENEHUE, Yroll MEXAY BEKTOpaMH,
CyMMa BEKTOPOB, NPOM3BEACHUE BEKTOPA HAa YHCIIO; HAXOIUTH C
MOMOIIBIO M3YYEHHBIX (POPMYN KOOPAMHATHI CEPEIUHBI OTPE3Ka,
pPacCTOSTHUE MEXAY IBYMs TOUKaMH;

- yYMeHHe BBIOUPATh MOAXOAAIINN U3yYSHHBIH METOH IS
pelieHus 3aJadd, pPaclo3HaBaThb MaTeMaTH4ecKue QaxkThl |
MaTeMaTHYECKHE MOAEIM B IPHUPOAHBIX U OOIIECTBEHHBIX
SIBIGHUSIX, B  HMCKYCCTBE; YMEHHE TPHUBOJIUTH IPHUMEPHI
MaTeMaTUYeCKUX  OTKPBITUA  POCCHHCKOM W MHUPOBOM
MAaTEMaTHUYECKON HayKH.

- yMEHHE OIepupoBaTh MOHATHUAMU: OIpEJeIICHHE,
aKCHoma,  Teopema, CJIEJICTBHE, CBOICTBO,  TpHU3HAK,
JI0Ka3aTeNIbCTBO,  PAaBHOCWIIBHBIE  (JOPMYIUPOBKH;  yMEHHE
(dopMynHMpoBaTh OOpaTHOE M IPOTHBOIOIOKHOE YTBEPKICHUE,
MPUBOJUTH NPUMEPHl W KOHTPIPUMEPHI, HCIOIB30BaTh METOJ
MaTeMaTUYecKOW  MHIYKIMH;  TMPOBOAUTH  JlOKa3aTellbHbIE
pacCyXIeHUs TpH peEIIeHWH 3aJad, OLCHHMBATH JIOTHYECKYIO
[IPaBUIILHOCTh PACCYKJICHUH;

- YMEHHE OINEepUpOBaTh MOHATHAMH: MHOXXECTBO,
MTOJMHOKECTBO, ~ ONEpaluU HaJ MHOXECTBAMM; YMEHHUE
WCIIONIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapar TUTSE
OMHCAaHUs peaJbHBIX IPOLECCOB M SBICHUH M TNPH pPELICHUH
3aJ1a4, B TOM YHCJIe W3 APYTUX YUeOHBIX PEIMETOB;

- yYMEHHE ONEepHPOBaTh MOHATUSIMHU: Tpad, CBSA3HBIN rpad,
JepeBo, LMK, Tpad  Ha IUIOCKOCTH; yMEHHE 3a7aBaTh H
ONMHUCHIBATH Tpadbl pasITMYHBIME  CIIOCOOAMH; HCIIOJIb30BATh
rpadsl Ipyu peLICHUH 33/1a4;

- yMEHHE CBOOOJHO OIEpPUPOBATH2  MOHATHIMHU:
COoueTaHHWe,  TEepPEeCTaHOBKA,  YHCIO  COYETaHWil,  HYHCIO
NEpecTaHoBOK;  OmHOM  HbiOTOHa;  yMeHHE  NPUMEHSTH
KOMOWHaTOpHBIE PAKTHI U pacCyKICHUS JIJIsl PELICHHUS 3a/1a4;

- YMEHHE ONEPHUPOBATH MOHATHAMHU: HATYpaIbHOE YHUCIIO,
LeJ0€ YHCIO0, OCTAaTOK MO MOAYJI0, PAalMOHAIBHOE YHCIIO,
VppalMoHaJIbHOE YHCIO0, MHOXXECTBA HATYpalbHbBIX, MLEJBIX,
palMOHANBHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHE HCIOIb30BaTh
npusHaku genumoctd, HOJ[ m HOK, amroputm EBxmmaa npu
pEIIeHNN 3aJa4; 3HAKOMCTBO C pa3iIMYHBIMH ITO3UIUOHHBIMU
CHUCTEMaMH CUHCIICHUS;

- yMeHHe CBOOOJHO OIIEPUPOBAThH IMOHATUSIMH: CTEIICHD C
LENbIM TOKa3aTeseM, KOpEeHb HAaTypaJbHOW CTENEHH, CTENEHb C
palMoOHANBHBIM TIOKa3aTeleM, CTENeHb  C JAEWCTBUTENbHBIM
(BellleCTBEHHBIM) TTOKA3aTeNeM, JIOrapu(M Yuciia, CHHYC, KOCUHYC
Y TAaHT€HC NMPOU3BOJIBHOTO YHCIA;

- YMEHHE OIEpPHpOBATh TOHATHUSMH: TOXKIECTBO,
TOXKAECTBEHHOE NpeoOpa3oBaHue, YypaBHEHUE, HEPABEHCTBO,
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cucTeMa ypaBHEHUH U HEPaBEHCTB, PaBHOCUIBHOCTb ypaBHEHUH,
HEpaBEHCTB M CUCTEM, palUOHAIbHBIE, HpPaLHOHAILHBIE,
[IOKa3aTeNbHBIE, CTEIICHHBIE, norapudmuieckue,
TPUTOHOMETPUYECKUE YpPAaBHEHUs, HEPABEHCTBA W CHCTEMBI,
YMEHHE pellaTh YpaBHEHHS, HEPABEHCTBA U CHCTEMBI C TIOMOLIBIO
pPa3NUYHBIX IIPUEMOB; peIlaTh YypPaBHEHUsI, HEPABEHCTBA U
CHCTEMBI C TapaMeTPOM;IPUMEHSTh YpaBHEHUS, HEPABEeHCTBA, UX
CHCTEMBl [UIsI PELICHUS MaTeMaTH4eCcKuX 3ajad W 3a7ad U3
Pa3NUYHBIX 00JacTell HAYKH U peallbHOU JKU3HH,

- yMeHHE CBOOOJHO OMEpUPOBATh MOHITUSMH: Tpaduk
¢dbyHkmn, odbpaTHas (GyHKINSA, KOMIO3UINSA (HYHKIUA, JTHHEHHAS
¢byHKUus, KBagpaTuyHas QpyHKIHA, cTeneHHast GYHKIHS C LeTbIM
MOKa3aTeieM, TPUTOHOMETpHYeCKHe  (QYHKIHH, OOpaTHBIC
TPUTOHOMETPUYECKUE ¢$byHKUNY, [IOKa3aTeJIbHas u
norapupmuyeckas  (QYHKIHH; yMEHHE CTPOUTHh  TpaduKu
(yHKIUH, BBIMONHATH TpeoOpa3oBanus TrpadukoB (GyHKIWH;
YMEHHE WCMONb30BaTh rpadukd (yHKOWH A0 W3ydYeHHs
MPOLIECCOB M 3aBUCHUMOCTEH NpH pEIIEHUH 3ajad H3 APYTHX
y4eOHBIX NPEAMETOB H U3 PEATbHOM JKU3HH; BBIPAXKaTh
dbopMynaMu  3aBUCHMOCTH  MEXAy BEJIUYWHAMHU; yMEHHE
CBOOOJHO ONEpUPOBATh MOHATHAMHU: UETHOCTH (YHKUUH,
MEPUOUYHOCT  (QYHKINH, OTPaHUYEHHOCTb  (YHKIIHWH,
MOHOTOHHOCTh (PYHKIMH, SKCTpeMyM (YHKIHH, HauOoJbllee M
HanMEHbIIee 3HaueHHEe (QYHKUUUM Ha MPOMEXKYTKE;, yMEHHE
MPOBOJUTH HCCIeNOoBaHWEe (QYHKIMM; YMEHHE HCIIOJIb30BaTh
cBoiicTBa W Tpaduku QYHKIUA I PEIIeHus YpaBHEHHIA,
HEpaBeHCTB M 3ajJjad C TapamMeTpaMu; H300pakaTh Ha
KOOPJHMHATHOM IUIOCKOCTM MHOKECTBA PELICHUN YpaBHEHMI,
HEPAaBEHCTB U UX CHUCTEM;

- YMEHHE CBOOOJIHO OIEpUPOBATh MOHSTHAMU:

MOCIIeIOBATEIBHOCTb, apupmeTHIecKas nporpeccusi,
reoMeTpuueckas  MporpeccHs,  OECKOHEYHO  yObIBaromast
reoMeTpuyecKas nporpeccusi; yMeHHE 3a/1aBaTh

MOCJIEIOBATEILHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX
opmyu;

- yYMEHHE ONEepPUPOBATh MOHATHUSIMH: HEMPEPHIBHOCTD
(GyHKIMU, acUMNTOThI Tpaduka (QyHKIMH, MepBas W BTOpas
MPOM3BOHAS (PYHKIIUK, TCOMETPUUCCKUN W (U3UYCCKUI CMBICIT
MTPOM3BOHOM, TIEPBOOOPA3HAS, ONPECIICHHBIN HHTETPAJl; YMCHHE
HaxXxOJUTh ACUMNTOTHI Tpaduka (YHKIMH, YMEHHE BBIYUCIIATH
MPOU3BOHBIE CYMMBI, TIPOW3BEACHUS, YACTHOTO W KOMIIO3HIIUU
(yHKIMI, HaXOIWUTh YypaBHEHHE KacaTeNbHOWM K rpaduky
(yHKIMM;,  yMEHHME  KCIIOJIb30BaTh  MPOM3BOJIHYIO  JUIS
vccienoBanus PyHKIUH, A1 HAXO0XKIEHUS HAMITYYIIero pelIeHUs
B MPHUKJIAIHBIX, B TOM 4YHCJE COLMAIbHO-DKOHOMHYECKUX U
($u3nyecKuX 3a1ayax, i ONPEACIICHUS CKOPOCTH U YCKOPEHHUS;
HaXOJWTh IUIOMIAMM H 00BEMBI (PUTYP C TIOMOIIBIO WHTETpaIa;
3HAKOMCTBO C MAaTeMaTUYECKHUM MOJCIUPOBAHHEM Ha MpUMEpe
G hepeHIMATBHBIX YPaBHEHHIA;
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- YMEHHUE OIEPUPOBATH HOHATUIMH: KOMIUIEKCHOE YUCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE 4YHCa, MOAYJIb M apryMeHT
KOMIUICKCHOTO 4ncia, (opMa 3alMcH KOMIUIEKCHBIX YHCEIN
(reoMeTpuueckas, TPUTOHOMETpHYECKass W ainreOpanyeckasi);
yMETh MPOU3BOJHUTH apupmMeTndecKue JEeHCTBUS c
KOMIUICKCHBIMM YHCJIAMM; 3HAaKOMCTBO  C HCIIOJIb30BAHUEM
KOMILJICKCHBIX YHCElT;

- yMEHHE CBOOOJHO ONEPHUPOBATHh MOHATHSIMU: CpEIHEE
apudmeTniyeckoe, MenuaHa, HauOonbllee W  HaWMEHbLIEEe
3HAYeHUs, pa3Max, TUCIEPCHUs, CTAaHIApPTHOE OTKIOHEHWE IS
ONMCAHMS  YHUCIOBBIX  [AaHHBIX;  YMEHHE  HCCIENOBaTh
CTaTUCTUYECKHE JaHHBle, B TOM YHCJIE€ C NPUMECHEHHEM
rpadMUecKUX METONOB M 3JIEKTPOHHBIX CPEACTB; IpaduyuecKu
HCCIIEI0BAaTh COBMECTHBIE HAOJIIOACHUS C IIOMOLIBIO JHArPaMM
paccerBaHMsl M IMHEHHOW perpeccuu;

- YMEHUE HaXOOUTh BEPOSATHOCTH COOBITHH C
WCTONB30BaHHEM TpadUuecKuX METOJOB; MPHUMEHSTH s
pemieHus  3agad  QOpPMYJBl  CIOXKEHHS W YMHOXCHUS
BEpOATHOCTEH, (QOPMYyINy TONHOH BEpPOSATHOCTH, (QOPMYIY
Bepuynnu, komOuHaTtopHble (akTel W (QOPMYIBI; OICHUBATDH
BEPOSITHOCTH PEAIbHBIX COOBITHIA;

- YMEHUE OTePUPOBAThH MOHATUSIMHU: CITydaliHas BEJINYMHA,
pacmpezieieHHe  BEpOSTHOCTEH, MaTeMaTH4ecKoe OXKHIaHUue,
IUCIIEPCUsl U CTaHIAPTHOE OTKJIIOHEHHE CIIy4ailHOH BEIMYUHBI,
(yHKIMU  pacmpeleNieHus W IUIOTHOCTH — PaBHOMEPHOTO,
[OKA3aTeIbHOTO W HOPMAJIBHOI'O PpACIpEleNCHHU; yMEHHUe
WCTIONB30BaTh  CBOMCTBA W3YYEHHBIX pacHpeieieHuil  Juis
pelieHns 3a/1a4; 3HAKOMCTBO C TOHSTHUSMH: 3aKOH OOJIBIINX
YHCeN, METO/bl BEIOOPOYHBIX MCCIIEAOBAHHUN; YMEHHE IPUBOIUTD
MPUMEPBI MPOSBICHUS 3aKOHA OONBIINX YHCENT B MPUPOAHBIX H
OOIIECTBEHHBIX SBJICHUSX;

- yMeHHe CBOOOJHO ONEpHPOBATh MOHATHSIMH: TOYKA,
npsiMasi, IIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, MIIOCKUN yrod,
NBYTPAHHBI  yroj, TPEXTPaHHBIA YroJl, IepeceKaroInecs,
napajielbHble U CKpEeIlMBaroIIUecs NpsMbIe, apaiebHOCTh |
NEPIEHINKYIIPHOCTE NPSAMBIX M IUIOCKOCTEH, YIrol MEeXIy
OPSMBIMH, YToJl MEXKIY MNPsIMON M IUIOCKOCTBIO, YIOJI MEXIY
IUIOCKOCTSIMM; yYMEHHE HCIOJIb30BaTh MPH pEIIeHHH 3aj1ad
n3ydeHHbIe (aKTBHl U TEOPEMBI IUIAHUMETPHUY; YMEHHE OLICHUBATD
pasMepbl 00BEKTOB B OKPY)KAIOIIEM MHpPE;, YMEHHE OIEPHPOBATH
MOHATHSIMU: MHOT'OTPaHHHUK, CeueHHe  MHOTOTPaHHUKA,
NPaBWIbHBIA MHOTOTPaHHHMK, MpH3Ma, NUpamuaa, ¢urypa u
MOBEPXHOCTH BpAIlleH!s, IIHIHHID, KOHYC, Map, chepa, pa3BepTKa
MOBEPXHOCTH, CEYCHUSI KOHYCa W LWIMHAPA, HapajulelbHbIe OCH
WM OCHOBAHUIO, CEYEHHE MIapa, IIOCKOCTb, KAacaomasics chepsl,
MWINHIPA, KOHYCa; YMEHHE CTPOWTh CEUeHHE MHOTOTPAHHUKA,
n300pakaTb MHOTOI'PaHHUKH, PUTYPHI M IOBEPXHOCTH BpALLIECHUS,
WX CEUYCHHUs, B TOM YHUCIIE C IMOMOIIBIO JJIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHATH CBOWCTBA TIE€OMETpUYECKUX  Quryp,
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CaMOCTOSITENBHO  (OPMYJMPOBATh  ONPEACICHHUS  HM3Yy4aeMbIX
¢uryp, BBIOBHTaTh THUIOTE3BI O CBOWCTBAX W MpPU3HAKaX
reoOMeTprUYecKuX (Uryp, oOOCHOBBIBATh WJIM OINPOBEPTraTh HUX;
YMEHHE TMPOBOIUTH KiacCHPHUKaNUi0 (GUTYp TO pa3IudHbIM
MpU3HAKaM,  BBIIOJHATH  HEOOXOIWUMBIE  JOTONHUTEIbHBIE
MOCTPOCHHS;

- yMeHHe CBOOOJHO ONEepPHPOBAThH MOHITUSMHU: TJIOMIAIb
¢urypsl, 00bEM QUTYpHI, BETUYHHA YTJIA, PACCTOSHHE OT TOYKH
JI0 TIJIOCKOCTH, PACCTOSIHAE MEXIY MPSIMBIMH, PACCTOSHHE MEXILY
IUIOCKOCTSIMM,  TUIOIAAb  c(ephl, IUIOMAAb IMOBEPXHOCTH
MUpaMHIBl, TPHU3MBI, KOHyca, IWIHHApPA, O0BEM KyOa,
OpSMOYTOJIEHOTO — TapajuleNenunena, NUpaMHuIbl, I[IPHU3MBI,
IWJIMHApPA, KOHYCa, IIapa; yMEeHHEe HaXOJUTh OTHOIIEHHE 00BbEMOB
Mo0OHBIX (UTYD;

- YMEHHE CBOOOIHO OIEpUPOBATh MOHSTHAMU:
JBIKEHUE, TapaJUIeIbHBIN IEPeHOC, CHMMETPHS Ha TNIOCKOCTH U
B MIPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue MoA00Ms, MOJ00HbIE
(uTyphl; YMEHHE paclo3HaBaTh paBHBIC U MOAOOHEBIE (UTYPHI, B
TOM YHCIIE B IPHUPOJE, HCKYCCTBE, ApXUTEKType; yMEHHE
WCTONB30BaTh ~ TGOMETPUYECKHWE  OTHOIICHUS,  HAXOIUTh
TeOMETPUYECKUE BETUYMHBI (JUTMHA, YTOIl, TIOMAAb, 00heM) TIpH
PEIICHUH 3a/ia4y U3 APYTUX Y4YeOHBIX MPEAMETOB U M3 PEaIbHOM
KHU3HH;

- yMeHHe CBOOOIHO ONEpPHPOBATH  ITOHATHAMH:
NPsAMOYIOJIbHAsL CUCTEMA KOOPAUHAT, BEKTOP, KOOPAUHATHI TOUKU,
KOODJIMHATHI BEKTOpA, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpA
Ha 4YHCJO, pa3lioKEHWe BeKTopa MO 0asucy, CKaIIpHOE
MPOM3BEICHNE, BEKTOPHOE  MPOW3BEACHUE, YroJd  MEeXIy
BEKTOPaMH; yMEHHE HCIIOJIb30BaTh BEKTOPHBIN M KOOPIHMHATHBIN
MCTOA IJid PCHICHUA TCOMETPHYCCKUX 3adad M 3aJad JAPpYyrux
y4eOHBIX MPEIMETOB; 3HAKOMCTBO C TOHATHSMHU: MaTpHua 2X2 H
3x3, omnpenenuTeNh  MATPHUIBI, T'E€OMETPUYECKUN  CMBICI
OTIPEIEITUTETIS;

- YMEHHE MOJEIMPOBATh PEaJbHBIC CHTYAIlMU Ha S3bIKE
MAaTE€MAaTHUKU; COCTABJIATH BbBIPAKCHHSA, YPABHCHHA, HCPABCHCTBA U
X CHCTEMBI 10 YCIIOBHIO 3aJa4M, HCCIEHAOBATh MOCTPOCHHBIC
MOJIEIH c UCIIOJIb30BaHUEM armapara anreOpsl,
HHTEPIPETUPOBATH MIOJIyYECHHBIN pe3yJibTart; CTPOUTH
MaTeMaTHYECKHE MOJIENIU C IMOMOILBI0 T€OMETPUIECKUX MOHATHH
U BCIMYHH, PCHIATh CBA3AaHHLBIC C HUMH NPAKTUYCCKUEC 3adavu;
COCTaBIISITh BEPOSITHOCTHYIO MOJENb M HHTEPIPETUPOBATH
MOJMYYEHHBIH  pe3yjbTaT, pelars  [pUKIagHble  3aJadd
CpeAcTBaMH MaTEeMaTHYeCKOTO aHAJIN3a, B TOM YHCJIE COIMAIbHO-
SKOHOMHYECKOTO U (PU3MUECKOTO XapaKTepa;

- yMEHHWE BHIOMpATH MOAXOMAIIANA METOX ISl PEIICHIUS
3aga4yd; IIOHMMaHWE 3HAYMMOCTH MAaTCMAaTHUKU B H3YYCHUU
MPUPOAHBIX M OOIIECTBEHHBIX IMPOLECCOB M SIBICHUN; yMEHHUE
paciio3HaBaTb IIPOABJICHUEC 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
YMEHHE MpPHUBOAUTH MpPUMEPHl MaTEMaTHYECKUX OTKPBITHI

32




‘ pOCCUICKON U MUPOBOM MaTeMaTU4eCKON HayKH. ‘

HﬂaHpreMHe JIMYHOCTHBIC PE3YJIbTAThI B XO0AC pCain3aliuu IIpOoTrpaMMbIl
JUCITUITIINHBI MaremaTuka

cnenuanbHocTh: 21.02.05 3emenbHO- uMyniecTBeHHBIE oTHOLIEeHUs, 21.02.06 MH(popMaIiioHHbIE CHCTEMBI
o0ecreueHNe rPagoCTPOUTEIHHON A TEILHOCTH

JInuHOCTHBIE pe3yJIbTaThl
peajiu3alnuy NporpaMMbl BOCIIUTAHMS, ONIpeJe/ieHHbIe 0TPAacJieBbIMH TPeOOBAHUAMHU
K 1eJI0BBIM Ka4eCTBaM JMYHOCTH

HGMOHCT‘pI/Ip}IIOHII/Iﬁ TOTOBHOCTB M CITOCOOHOCTh BECTHU AUaJior ¢ IpyrumMu Jr0oJbMHU,
JO0CTUIaTh B HEM B3aMMOIIOHHMMAaHMA, HaXOAUTh O6H_[I/Ie e 1 COTpyAHUYATh U UX JIP13
JOCTHIXKCHU B HpO(l)CCCI/IOHaHBHOI;'I JCATCIIBHOCTHU

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

N o o JIP14
YCIICIITHOMU HpO(beCCI/IOHaJIBHOI/I u O6H.I€CTBCHHOI/I JACATCIIbHOCTH

[TposiBisiromuii rpa)/1aHCKOE OTHOILIEHHE K MPOHECCUOHATIBHOM 1eATEILHOCTH KaK K
BO3MO>KHOCTH JINYHOT'O YYaCTHs B PELIEHUH OOLLECTBEHHBIX, TOCYAAPCTBEHHBIX, JIP1S
00IeHaIMOHATBHBIX TPOOIIEM

[IpuHMMAarOIIMI OCHOBBI YKOJOTHYECKON KYJIBbTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBIIIJIEHUS, TPUMEHSIOIIHNM OIBIT 3KOJIOTHYECKH

OPUEHTUPOBAHHOW PEQIICKCHBHO-OIICHOYHON M MPAKTUICCKOU NEATSIILHOCTH B YKU3HEHHBIX JIP16
CUTYalUsX U Po(ecCHOHANBHOM 1eTeTbHOCTH

CriocoOHBII B TM(POBOI Cpe/ie HCIIOTh30BaTh PAa3TUYHbIC IU(PPOBBIC CPEIICTRA,

MTO3BOJISIOIINE BO B3aUMOJICHCTBUY C IPYTHUMH JIFOJIbMH JIOCTUTaTh IOCTABJICHHBIX LIEJIEH, JIP17

MIPOBOJIUTH OIEHKY MH(OpMAIUH, €€ TOCTOBEPHOCTU, CTPOUTDH JIOTUUECKUE YMO3AKITIOUCHUS
Ha OCHOBaHHUH MOCTYMAOLIEH HHPOpMAIIH

Cneuunanabroctu 08.02.01 CTpouTeNnbCTBO U dKCIDTyaTaus 30aHui U coopyxennid, [1 08.02.12
«CTpOUTENbCTBO U 3KCIUTyaTallMs aBTOMOOWJIBHBIX pabOT, a’poJpOMOB U TOPOJCKUX ITyTeHl
coobmenus», 08.02.07 MoHTax M 3KCIUTyaTalldss BHYTPEHHUX CAHTEXHUYECKHX YCTPOMCTB,
KOH/IMIIMOHUPOBAHMS BO3yXa U BEHTUIISILIUU

JINYHOCTHBIE pe3yJbTaThbl
peanusanvu nporpamMmbl BOCIUTAHUSA, ONIPEICICHHbIC OTPACJI€BbIMUA Tp@ﬁOBaHI/IﬂMI/I
K J€JJOBBIM Ka4YeCTBaAM JINMYHOCTH

CriocoOHBI TpU B3aUMOJCHCTBUU C JIPYTMMH JIIOJbMH JOCTUTaTh IIOCTABJIEHHBIX IIeJei,
cTpeMslMiics K (QOPMHUPOBAHUIO B CTPOMTEIBHOM OTpacid U CUCTEME SKUJIHIIHO- JIP13
KOMMYHQJIBHOT'O X03sIiCTBa JIMUHOCTHOT'O POCTA KaK MpodeccruoHaa

CriocoOHBIN CTaBUTH Nepe]; cOO0M 1€ MoA Ui PEeLIeHHUs] BOSHUKAIOIMIMX NMPO(eCCHOHAIbHBIX
3aja4, NOAOMPaTh CIOCOOBI PELICHUS M CPEACTBA Pa3BUTHs, B TOM YHCIE C HCIHOJIb30BAHUEM JIP14
MH(OPMALIMOHHBIX TEXHOJIOTUH;

COﬂCﬁCTBYMMHﬁ (I)OpMHpOBaHI/IIO MMOJIOXKHUTCIBbHOI'O 06p3.33. " IOAACPIKAaHUIO ITPECTUKA CBOEH

JIP15
npodeccun
CrocoOHBII MCKAaTh W HAXOAUTh HEOOXOMUMYI HH(OPMAIMIO HCIOIb3Yysl pa3HOOOpa3HbIe
TEXHOJIOTUM €€ IIOMCKa, aJid PCIICHHUA BO3HHUKAIOOIUX B IIPOLECCE HpOHSBO}ICTBeHHOﬁ JIP 16

AEATEILHOCTH TPOOJIEM TMpPH CTPOUTENBCTBE M OKCIUTyaTallMd OOBEKTOB KalUTAaJIbHOTO
CTPOHTEIIbCTBA;

CrniocoOHBIM BBIIBUTATh albTEpPHATHBHbIE BApHAHTHI JACWCTBUI C IENbI0 BHIPAOOTKH HOBBIX
ONTHMAJIbHBIX AJITOPUTMOB; TO3UIMOHUPYIOUIMII ceOs B CETHM Kak pe3ylbTaTUBHBIA U JIP 17
IIPUBJIEKATEIbHBIN YYaCTHUK TPYAOBBIX OTHOLICHUH.
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