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[TosicHuTenbHAA 3aKMCKa
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XapakTepucTKa OCHOBHBIX BUJOB JCSITEILHOCTH 00YyUYaIOIIMXCS,
KOHTPOJIb U OLICHKA PE3YyJIbTaTOB YUEOHON AUCIUTLIIAHBI



1. IHosicHuTENbHAA 3aNHCKA

1.1. Ob6aacTh npuMeHeHHs padoueii MporpaMMbl

Pabouas nporpamma y4eOHOM TucHMILIMHBEI MaTremaTuka o01meo0pa3oBaTeIbHOrO 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:
PaGouas nporpamma paspaboraHa Ha OCHOBE

o @denepalibHOTO TOCYJIAPCTBEHHOIO  00pa30oBaTEIbHOTO CTaHAapTa CPEAHEro
(monHoro) obmero oOpa3oBaHusA, OOpa30BaHUA, YTBEPKIECHHOrOo NpHUKazoM MuHHCTEpCTBa
obOpazoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Muntocte Poccun 7 utons 2012 r. Ne 24480, peanmuzyemoro B nipenenax ITICC3 ¢ yyetom

npoduis moayyaemMoro npodeccuoHanTbHOT0 00pa30BaHUS;

o [Ipukaza Munucrepcrsa npocseuienus: Poccuiickoit ®enepaunu ot 12.08.2022 r.

Ne 732, 3apeructp. MunucrepctBoM toctuniuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHHH

U3MEHEHUH B (QeaepalbHbIil TOCYAapCTBEHHBIA CTaHIApT cpeAHero oOuiero oodpazoBaHus,

YTBEPKIEHHOIO NprKa3zoM MuHucrepcTBa oOpasoBanus U Hayku Poccuiickoit denepanuu ot 17
masg 2012 r Ne 413;

. [Ipukaza MunucrepctBa mnpocsemenuss P® or 24 asrycra 2022 Ne 762,

3apEeruCTPUPOBAHHOIO MunuctepcTBoM toctuiuu PO (21.09.2022 N 70167) «OO06

yTBepkaeHuu [lopsiika opraHM3alii U OCYIIECTBICHHUS 00pa3oBaTEILHOW JCSATEILHOCTH TIO
00pa30BaTeNbHBIM IIPOTrPAMMaM CPEIHEr0 MPO(HeCcCHOHATLHOTO 00pa3oBaHus";

o [Mpukasa MunucrepctBa npocsemenuss PO or 05 asrycra 2020 Ne885/390,

3aperucTpupoBaHHoro MunucrtepctBoM roctuiiuu PO (per.Ne59778 ot 11.09.2020) «O
MIPAKTUIECKON TIOJITOTOBKE 00YJaIOIIUXCSI.

o [Ipukaza MunucrepctBa mnpocsemienuss P® or 26 asrycra 2020 Ne438,

3apeructpupoBaHHoro MunucTepcTBoM toctuiiuun P®  (per.Ne59784 ot 11.09.2020) «O06
yTBep)kaeHUH [lopsiika opraHM3alii U OCYIIECTBICHHUS 00pa30oBaTCILHOW JCSITEILHOCTH TIO

OCHOBHBIM IIPOrpaMMaM Mpo(eccrnoHalIbHOTO 00yUEHUS;

o @denepalibHbIX TOCYJApCTBEHHBIX O0Opa30BATEIbHBIX CTAaHAAPTOB CPEIHErO

Mpo¢eCCHOHAIBHOTO 00Pa30BaHUs M0 CHEIUATBHOCTSM:

08.02.01 «CTpouTenbCTBO M HJKCILTyaTalusl 3aHUA U COOPYKEHUN», YTBEPKIAECHHOTO
npukazoM MuHuctepcrBa obpazoBanus u Hayku Poccuiickoit ®enepaunun Ne 2 ot 10.01
2018 r., 3apeructp. MunucrepctBoM rocturuu (per. Ne 49797 or 26.01.2018r.)

08.02.06 «CrpouTensCTBO M  OKCIUTyaTallMs TOPOJACKHUX MyTell  cooOLIeHus»,
YTBEPKIEHHOIO MpUKa3oM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanyu
Ne 31 or 15.01 2018 r., 3apeructp. Munucrepctsom toctunuu (per. Ne 49946 or
06.02.2018r.)

08.02.13 «MoHTa)X W OKCIUTyaTalldss BHYTPEHHHX CAHTEXHUYECKHX YCTPOMCTB,
KOH/IMIIMOHUPOBAHMS BO3/1yXa U BEHTUJISALMK», YTBEPKACHHOTO pUKa3oM MUHHCTEpCTBA
oOpazoBanusi u Hayku Poccuiickoit ®eneparuu Ne 1094 ot 17.12.2022r., 3apeructp.
MunucrepctBoM foctunmu (per. Ne 721100t 24.01.2023r.)

21.02.19 3emneycTpoHCTBO, YTBEPKIEHHOTO MpPUKAa3oM MUHHUCTEPCTBA MPOCBEIIECHUS
Poccniickoit ®enepanum Ne 339 ot 18.05 2022 r., 3apeructp. MUHUCTEPCTBOM FOCTUILINN
(per. Ne 68941 ot 21.06.2022r.)

[TpumepHoii paboueil mporpammbl 0011€00pa30BaTENbHON AUCHUIUIMHBL «MaTreMaTuka»

JJIA HpO(I)CCCI/IOHaJ'IBHBIX O6pa30BaTeHBHLIX OpFaHI/ISaI_II/Iﬁ yTBer(ﬂCHHOﬁ Ha 3aCCJaHuH Cosera 1o
OICHKE COACP)KAHUA M KauCCTBa IIPUMCPHBIX pa60‘lI/IX nporpamm 06H_[606p8.30BaTCJ'ILHOFO n



COLMAJIEHO- TYMaHHTAPHOTO IIMKJIOB CPEIHEro mpodeccuoHanbHoro oopasosanus [Ipotokon Nel4
ot «30» Hos10ps1 2022

1.3. enn y4eOHOM TUCHUIINHBI:
Conepxanue nporpamMmbl «MaTemMaTHKay HaIllPaBJIEHO HA JOCTUKEHHUE CIEAYIOLINX
neJiei:

- (dbopMUpOBaHUE IEHTPAILHBIX MATEMAaTUYCCKUX TOHATUN (YUCIIO0, BETUYHMHA,
reoMeTpuueckas (Gurypa, TmepeMeHHas, BEPOSATHOCTh, (YHKIHUSA), O0OECIeUYNBAIONINX
MIPEEMCTBEHHOCTh H IMEPCIICKTUBHOCTh MAaTEMATHYECKOTO 00Pa30BaHMs 00YUYaArOIINXCS;

- MOJIBEJICHUE YYAIIUXCsl HAa JOCTYIMHOM JUIS HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MaTEMaTHKU U OKPYKAIOIIET0 MHpa, TOHUMaHHE MAaTEMATHKH KaK YacTHU OOIICH
KYJIbTYPBI YEJIOBEUECTBA;

- Pa3BUTHE WHTEUICKTYAIBHBIX M TBOPYECKHX CIOCOOHOCTEH Yydarmxcs,
M03HABATEIPHON aKTHBHOCTH, CCIICIOBATEILCKIX YMEHUH, KPUTHYHOCTH MBIIIJICHHS, HHTEpeca
K U3YUYCHHUIO MAaTeMAaTHKH,

- dopmupoBaHre (QYHKIMOHATEHONH MAaTEeMAaTHYECKOH TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTUYECKUE ACTIEKThl B PEAIbHBIX )KM3HEHHBIX CUTYalUSAX U MPU U3yUCHHUH
JIPyruX y4eOHBIX MPEIMETOB, TPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYITHpPOBATh
WX Ha S3bIKC MATEMATHKU WM CO3JaBaTh MAaTEMaTUYCCKUE MOJICNH, TPUMEHSATh OCBOCHHBIM
MaTeMaTHYECKUN anmapatr Ui peIICHHS PAKTUKO-OPHCHTUPOBAHHBIX  3aj]ad,
WHTEPIPETUPOBATH M OIICHUBATH IMOTYICHHBIC PE3YIbTATHI .

OcCHOBHBIC JIMHUH COJIEP’KaHUsI Kypca MaTeMaTHKU: «Yuciia U BRIYUCIICHU», «AJredpay
(«Anrebpanyeckue BBIpRXKEHUS», «YpPAaBHEHUS M HEpaBeHCTBa»), «Hauama MaremaTH4ecKoOro
aHanuza», «l'eomerpusi» («['eomerpuueckue Qurypsl W ux cBoHcTBa», «U3mepenue
TeOMETPUUYECKUX BEIMUYUH»), «BepodaTHOCTh W craTtucTuka». J[aHHbIE IWHUU Pa3BUBAIOTCA
napajuieNbHO, KaXK/asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OHAKO HE HE3aBHCUMO OJIHA OT
JPYToH, a B TECHOM KOHTAaKTEe W B3aMMOJCHCTBUM . KpoMe 3TOro, mX oOBEeIUHSET JOTHYSCKas
COCTaBJISIONIAs, TPATUIIMOHHO MPUCYIIAsS MAaTEMAaTHKE U MMPOHU3BIBAIOIIAS BCE MAaTEMATHUCCKUC
Kypchl W cojepxkatenbHble JuHuu . ChopmynupoBanHoe B DenepaibHOM TOCYIapCTBEHHOM
00pa3oBaTebHOM CTaHJIapTe CPEAHETO 00IIero 0Opa3oBaHus TPEOOBAHKE «BJIAJICHUE METOJaMHU
JI0Ka3aTeNbCTB, AITOPUTMAMU PEIICHUS 3a7a4; yMeHHEe (GOpMYyIUPOBATh OMPEIEICHUS, AaKCHOMBI
U TEOPEMBI, IPUMEHSTh HX, IPOBOAUTH JI0KA3aTeIbHBIE PACCYKIIEHUS B XOJIe PEIICHUS 3a]awW»
OTHOCHUTCSI KO BCEM Kypcam, a (OpMHUPOBAHUE JIOTUYECKUX YMEHUH pacmpenensercs Mo BceM
rojgam oOy4eHHs Ha YPOBHE CpeHEro o0I1iero oopa3oBaHus .

2. OO0uas xapakTepucTHKA y4eOHO AUCIUNIMHBI

HucuummHa Martematuka OTHOCHUTCS K TPEeIMETHOH o0jacTh MaremMaTuka u
uH(pOpMaTHKA.

Peanuzamus mnporpammbl oOecrieunBaeT OBIAJACHHE KIIOYEBBIMH KOMIIETEHIUSMU,
COCTaBJISIOUIMMH OCHOBY JJISi CaMOPa3BUTHS M HEMPEPHIBHOTO 0O0pa30BaHUs, IIEIOCTHOCTh
OOIEKYJIBTYPHOT0, TUYHOCTHOT'O U TIO3HABATENLHOTO PA3BUTHS JJMYHOCTH O0YYarOIMIMXCS .

B pabGoueit mnporpamme yureHol wuaen u nosoxeHus «Konmenmuu —pazBUTHA
MaTemaTtuueckoro oOpazoBaHusi B Poccuiickoit @enepanum». B cooTBeTcTBUM ¢ HazBaHHEM
KOHIICTILIMY, MaTeMaTH4ecKoe oO0pa3oBaHUE OJDKHO, B YACTHOCTH, MPEAOCTABIATH KaKIOMY



oOyJarolemMycss BO3MOXXHOCTb JTOCTHKEHHUSI YPOBHS MATEMaTUYECKUX 3HAHHM, HEOOXOIUMOTO
JUTSL ajdbHEHIel yCrenrHoi Xu3Hu B odmiecTBe. IMEHHO Ha pelieHre 3TOW 3aJadd HaleleHa
nmpuMepHasi pabouasi mporpamma 6a30BOro ypoBHS .

B »snoxy mmdpoBoii Tpanchopmamuu Bcex cdep UEIOBEYECKOW JCSITEIbHOCTH
HEBO3MOXXHO CTaTh OOPAa30BAaHHBIM COBPEMECHHBIM YEIOBEKOM 0Oe3 0a30BOM MaTeMaTH4eCKOu
MOATOTOBKU . YK€ B IIKOJIE MaTeMaTHKa CIIy>KUT OMOPHBIM MPEAMETOM JJI U3YyUEHHS] CMEKHBIX
JUCHUIUIMH, @ B JKU3HU TOCJIE IIKOJIBI peaIbHOM HEOOXOIMMOCTBhIO CTAaHOBUTCS HEMPEPHIBHOE
oOpasoBanue, 4To TpeOyeT MOJHO- IIeHHOHM 0a30Bol 0011e00pa3oBaTebHON MOJATOTOBKH, B TOM
yyclie M MaTeMaTHuyeckod . ITo OOyCIOBJIEHO TEM, YTO B HallM JTHU pacTéT YHUCIO
CHEIMAILHOCTEH, CBSI3aHHBIX C HEMOCPEJACTBCHHBIM NPUMEHCHHEM MaTeMaTHKU: U B cdepe
SKOHOMHKH, U B OM3HECE, U B TEXHOJOTHYECKUX OOJIACTAX, U JaKe B TYMaHUTApPHBIX cdepax .
Takum o0pazoM, Kpyr oOydYaroImUXCs, UIsi KOTOPBIX MaTeMaTHKa CTAaHOBHTCS 3HAYMMBIM
MPEAMETOM, CYIIECTBEHHO PACIIUPSIETCS .

[TpakTryeckasi HOJE3HOCTh MATEMATUKH O0YCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SIBISIOTCS
(dbyHIaMeHTaNnbHble CTPYKTYPhI HAIIET0 MUpPA: MPOCTPAHCTBEHHbIE (POPMBI U KOJINYECTBEHHbIE
OTHOIICHUS OT TMPOCTEUIINX, YCBAaMBAEMBIX B HEMOCPEJACTBEHHOM OIBITE, O AOCTATOYHO
CJIOKHBIX, HEOOXOIMMBIX IS Pa3BUTUS HAyYHBIX U TEXHOJIOTHMYECKHUX UAeH . be3 KOHKpeTHBIX
MaTEeMaTHYECKUX 3HAHHWN 3aTPYJHCHO MMOHUMAaHHE MPUHIMIIOB YCTPOWCTBA M HWCIOJIL30BaHUS
COBPEMEHHOM TEXHUKHM, BOCIPUSATHE M MHTEpPHpETalus pa3HOOOpa3HONW COLMAIBHOM,
9KOHOMHYECKOH, MOTUTHIECKON MH(popmammu, Manod(heKTHBHA MTOBCETHEBHAS MPAKTUYCCKAs
nesATeabHOCTh . KakJoMy 4enoBeKy B CBOEW KM3HHM MPUXOAUTCS BBINOIHATH JOCTAaTOYHO
CIIO)KHBIE PAcu€Thl U COCTABJIATH HECIIOXKHBIE aJTOPUTMBI, HAXOAUTh HYXKHbIE (OPMYINBI U
MPUMEHITh HX, BIQJETh MPAKTUYECKUMHU NpUEMaMU T'€OMETPHUUYECKUX HW3MEpPEeHUN u To-
CTpOCHHH, YUTaTh MHQPOPMAINIO, MPEACTABICHHYIO B BUIY TaOIUI], qUarpaMMm U rpagukos,
KUTh B YCJIOBUAX HEOINPEAENEHHOCTH W TOHUMATh BEPOSTHOCTHBIM XapakTep CIydalHBbIX
COOBITUH .

OnHOBpEMEHHO C pacHIupeHreM cdep NPUMEHEHHS MAaTeMAaTHUKd B COBPEMEHHOM
oO1mecTBe BCE 0osiee BaXKHBIM CTAHOBUTCSI MATEMATUYECKUM CTUITh MBIIILJICHUS, TIPOSIBISIONIUNACS
B ONpENCIIEHHBIX yYMCTBCHHBIX HaBBIKax . B mporecce HM3ydeHUS MaTeMAaTHKH B apceHaT
MpUEMOB U METOJIOB MBIIIUICHUS YETIOBEKA €CTECTBEHHBIM 00- pPa30M BKIIOYAIOTCS WHIYKIUS U
JenyKius, 00001IeHne 1 KOHKPETU3allus, aHaJIU3 U CHHTE3, KiIaccu(UKaIys U CUCTeMaTH3allns,
abctparupoBanue u aHaiorus . OOBEKTHl MaTEeMAaTUYECKUX YMO3aKIIOUEHHUH, MpaBuia HX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTHYECKHX MOCTPOEHUH, CIOCOOCTBYIOT BBIpAOOTKE
yMeHHsl (HOpMyIHpOBaTh, OOOCHOBBIBATh M JIOKA3bIBaTh CYKIEHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBbIIUICHHE. Bemymas poiap NPUHAUISKUT MaTeMaTHke B (HOPMUPOBAHUHU
QITOPUTMUIECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUHM YMEHUH JEeHCTBOBATH IO 3aJaHHBIM
aIropuTMaM, COBEPIIIEHCTBOBATh M3BECTHBIC U KOHCTPYHUPOBATh HOBBIE . B mporiecce permeHus
3a/lad — OCHOBHOM y4eOHOW JEATENHbHOCTH Ha YPOKaX MaTEeMaTHKH — Pa3BUBAIOTCS
TBOpYECKasl U MPUKIIATHAS CTOPOHBI MBIIIIJICHHUS .

OOyuenne wmaTemMaTuke Ja€T BO3MOXKHOCTh pa3BHBaTh Yy ydalluxcs TOYHYIO,
paIoHaIbHy0 U UHGOPMATHUBHYIO pedb, YMEHHE OTOMPaTh HAauOOIee MOIXOSIINE SI3bIKOBEIE,
CUMBOJIMYECKUE, Tpaduueckue CpencTBa i BBIPAKEHUS CYXKICHHH M HarJIHOTO WX
MpEeACTaBICHUS .

Heo0XoquMbIM KOMITOHEHTOM OOIIEH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHHH SIBIISICTCS
oOIee 3HAKOMCTBO C METOJaMHU TIO3HAHUS JIEHCTBUTEIHLHOCTH, MPEJCTABICHUE O MpeaMeTe U
METOJIc MAaTEMAaTHKH, €r0 OTIUYHs OT METOJOB E€CTECTBCHHBIX W TyMaHHUTapHBIX HaykK, 00



0COOEHHOCTSIX MPUMEHEHHUS MaTEeMaTHKH JJIs pelleHUs] Hay4YHbIX M MPHUKJIAAHBIX 3a7ad. Takum
o0pa3om, MaTeMaTu4eckoe 00pa3oBaHKe BHOCUT CBOM BKJIaJA B (hopMupoBaHHE OOIIEH KyIbTyphl
YeJI0BeKa .

W3yuenne MaTeMaTHKH CIIOCOOCTBYET AICTETHYECKOMY BOCHUTAHHUIO YEJIOBEKa,
MOHMMAHHUIO KPacoThl M  HU3SIIECTBA MATEeMAaTHYECKUX  PACCYXKJIEHUH, BOCIPHUATHIO
reOMETPUYECKUX (POPM, YCBOCHHIO U/IEH CUMMETPHH .

3. MecTto y4eOHO# JMCHUIIIMHBI B Y4eOHOM IJIaHe

B yuebnpix mmanax IITICC3 nucnuminHa BXOJUT B COCTaB 00II€00pa3oBaTEIBHOIO
nukiaa. @opMupyercs B cocTaBe 00X AUCHUIUINH.

O0beM yueOHOM TUCUUIVIMHBI B y4e0OHOM IJIaHe M BUAbI Y4eOHOH padoThl

Oo0bem

Buj yueOHoii padoThl yacoB/  3a4eTHBIX

el.
MakcumasnbHas yueOHasi Harpy3ka (Bcero) 292/8,11
Oo6si3aTesibHAs ayiuTOpPHAs yueOHAsi HATPY3Ka (Bcero) 274
TOM YHCJIE:
TEOPETHYCCKUE 3aHIATHS 182
MPAKTUYECKHUE 3aHITUS 92
KoHcyabTanum K 3K3aMeHy 6
IIpomeskyTouHasi aTTecTanus B gopme 3K3aMeH BO 2 ceMecTpe 4
CaMOCTOAITeIbHAsI PadoTa K IK3aMeHy 8




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

JJMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIC pe3yibTaThl OCBOEHHUS MPOTpaMMbl y4eOHOro mnpeamera «MaTemaTuKa»
XapaKkTePU3YIOTCS:

I'pascoanckoe socnumanue:

- c(OPMUPOBAHHOCTBHIO TPAKIAHCKOW TO3WIMH  OOYYaromerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMATHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUH, MPOLEAYp TPaXIaHCKOTO OOIIecTBa
(BBIOOpPHI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COLMAJIBHBIMH HHCTUTyTaMHU B
COOTBETCTBHUH C X (DYHKITUSIMU U HA3HAYCHUEM .

Tlampuomuuyeckoe 6ocnumanue:

- c(OpPMUPOBAHHOCTBIO POCCHMCKOW TPa)XIaHCKOW HACHTUYHOCTH, YBAXKEHUA K
NpOUUIOMY M HAaCTOSIUIEMY POCCHUMCKOM MAaTEMAaTHUKH, LEHHOCTHBIM OTHOLIEHHUEM
JOCTUKEHHUSIM POCCUMCKMX MAaTEMATUKOB W POCCUUCKOM MaTEMaTHYE€CKOM IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTHX HAyKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKH .

J[yX08HO-HPABCMBEHHO20 80CNUMAHUSL:

- OCO3HaHHEM JyXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapona; chOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'0 CO3HAHUS, STUYECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM NMPUMEHEHUEM
JOCTH)KEHUI HAayKW U ACSTEIbHOCThIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIA/a B MO- CTPOCHUE
yCTOHYHMBOTO OYyIyIIEro .

Dememuyeckoe socnumanue.

- OCTETUYECKMM OTHOLICHWEM K MHpPY, BKIHOYAs OCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, pPacCyXJIEeHUN;,; BOCIPUUMUYUBOCTHIO 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, PErylspHas Qu3nyeckas akTUBHOCTD);
(hU3UIECKOTO COBEpILICHCTBOBAHMS, npu 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIIBHON
JIESITEeILHOCTBIO .

Tpyoosoe 6ocnumanue:

- TOTOBHOCTBIO K TPY/y, OCO3HAHUEM LIEHHOCTH TPYIOJIIOOUS; HHTEPECOM K Pa3IMYHbIM
chepam npohecCHOHATBEHOM AESITENTFHOCTH, CBI3aHHBIM C MaTEMaTHUKON U €€ MPHUIIOKEHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyayIieit mpodeccun u peaan30oBeIBaTh COOCTBEHHBIC
KU3HEHHBIC TUJIaHBI, TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTHYecKoMy OOpa3oBaHUIO H
caMo00pa30BaHUI0 HA TPOTSHKEHUHM BCEM 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 MPUPOJHOW M COLUUAIBHOW Cpensl,
OCO3HAaHHEM TJI00AIBHOTO XapaKTepa DKOJOTHYECKUX MpoOJieM; OpHUeHTaluel Ha MPUMEHEHUE
MaTEeMaTHYeCKUX 3HAHUU ISl pelIeHHs 3ajad B 00JACTH OKpY>KaroIel cpenbl, MIIaHuPOBAHUS
MOCTYIIKOB ¥ OLIEHKU UX BO3MOKHBIX MOCIEACTBUM ISl OKPYKAIOLIEH CPEJIBI .

L]ennocmu nayunoeo nosHanus.



- c(OpPMUPOBAHHOCTHIO MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, MOHMMAHUEM MaTeMaTU4YeCKOil HayKu Kak chepsl
YeJI0BEYECKON JeSTeIbHOCTH, STAloB €€ pa3BUTUSl U 3HAYMMOCTH Ui Pa3BUTHUS LUBUIN3AIUY;
OBJIAJICHHEM SI3BIKOM MaTE€MaTHKH M MaTeMaTU4YeCKOM KyJIbTypoil Kak CpeJCTBOM IO3HAHUs
MHpPa; TOTOBHOCTBIO OCYIICCTBISITh MPOCKTHYIO M  HCCIIEIOBATEIbCKYIO JCSITEIHLHOCTD
WHIUBUAYATHHO U B TPYIIIIE .

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpenMeTHble  pe3yJabTaTbl  OCBOGHHS ~ HPOTpaMMbl  y4eOHOrO  IpeaMera
«MaTeMaTHKa»  XapakTepU3YIOTCSl  OBJIAJICHUEM  YHUBEPCAIbHBIMH  IO3HABATEIbHBIMU
NCUCTBUSIMH,  YHHBEPCAJIBHBIMH  KOMMYHHKAaTHBHBIMH  JCHCTBHSMHU, YHUBEPCAIbHBIMH
PEryISATUBHBIMH JICHCTBUSMHU.

VHMBepcalbHble MO3HABaTENIbHbIE ACUCTBUS, o0OecneunBaroT (HOpMHpPOBaHHE 0A30BBIX
KOTHUTHBHBIX IPOLECCOB 00ydaromuxcsi (OCBOGHHE METOJOB MO3HAHMS OKPY>KAIOLIEro MUpa;
IIPUMEHEHHE JIOTMYECKHX, UCCIIE0BATENIbCKUX ONepaluii, yMeHuil paborath ¢ nHGopManuen) .

basosvie nocuueckue oeticmeusi:

- BBISIBISIT M XapaKTEPU30BAaTh CYMIECTBEHHBIC MPHU3HAKH MAaTEMaTHYECKHX
00BEKTOB, OHATHUI, OTHOLIEHUH MEXy MOHATHS- MU; (POPMYJIUPOBATH ONpEAETICHUs MOHATHIA;
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIACCU(PHUKALMKU, OCHOBaHMSA [uld OOOOLIEHUS WU
CpaBHEHMsI, KpUTEPUH IPOBOJUMOI0 aHAJIN3a,

- BOCTIPUHHMATH, dbopmynupoBaTh u npeoOpa3oBHIBATH CYXKICHUS:
YTBEpAUTENIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIE, YACTHBIC 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 HCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHNH, YMO3aKJIIOUCHUH TI0 aHAJIOTUH;

- IIPOBOJIUTh CAMOCTOSITENILHO JIOKa3aTeIbCTBA MAaTEeMAaTHUYECKUX YTBEP)KICHUN
(mpsiMBle W OT TPOTHBHOIO), BBICTPAWBaTh APTYMEHTAIMIO, MPHBOAWTH TPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYX/I€HUS U BBIBOJIBI;

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

basosvie uccnedoeamenvckue oelicmeus:

- UCMOJb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUM MHCTPYMEHT IO3HAHUS;
(dhopMynHupoBaTh BOMPOCHI, PUKCUPYIOLINE MPOTHUBOpPEUHE, MPOOIeMy, YCTaHABINBATh UCKOMOE
U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

- MIPOBOJIUTH CaMOCTOSATENBHO CIUIAHMPOBAHHBIA AKCIEPUMEHT, HCCIIEIOBaHHUE IO
YCTaHOBIIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHHS, TPOIECCa, BBISBICHHIO
3aBHCUMOCTEH MEXIy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

- CaMOCTOSITENIbHO (D OpMyTUpOBaTh OOOOLIEHUS W BBIBOJABI IO pe3yJjbTaTaM
MPOBEAEHHOTO  HAOJIONEHUS, WCCIIEAOBAaHUS, OIIGHWBAaTh JIOCTOBEPHOCTh  ITOJYYEHHBIX
Pe3yIBTAaTOB, BHIBOJIOB U 000OIICHMUIA;

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

Paboma c ungopmayueti:

- BBISIBJIATh JE€(QUIMUTH MH(DOpPMALMH, JaHHBIX, HEOOXOAMMBIX IJs OTBETa Ha



BOIPOC U [ peIICHU 3a/1auH;

- BbIOMpPAaTh MH(MOPMALMUIO W3 HCTOYHHUKOB DA3JIUYHBIX THIIOB, AHAIM3HPOBATH,
CHCTEMAaTU3HpPOBAaTh W HWHTEPHIPETHPOBATH HHGOPMAIMIO PaA3IHYHBIX BUAOB U (opMm
IIPEJCTABICHMUS;

- CTPYKTYpPHUpOBaTh HMH(POPMALUIO, MPEACTAaBIATh €€ B Ppa3IUuHBIX (opMax,
WLUTIOCTPUPOBATH rPauuecKu;

- OLIEHUBATh HaJA&KHOCTh MH(POPMALMU MO CAMOCTOSTEIBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM .

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

Obwenue:

- BOCIIPUHUMATh U (OPMYJIMPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBHSIMH U
HeNsIMUA  OOLICHHMS; SICHO, TOYHO, TPAaMOTHO BBIPRKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
IUCbMEHHBIX TEKCTaX, JaBaTh IOACHEHMs IO XOJy pELIeHHs 337a4d, KOMMEHTHPOBATb
MIOJIyYCHHBIH pe3yJIbTar;

- B Xojie OOCYXJEeHMs 3aJaBaTb BOIIPOCHl IO CYIIECTBY OOCYXJaeMOW TeMBbl,
npoOJeMbl, pemraeMoil 3afadyd, BBICKA3bIBATh WJCH, HAIEICHHBIE HA IIOWCK DPEUICHUS;
COIIOCTAaBJIATh CBOU CYXJEHHUS C CYXIEHUSMHM JpPYTruX Y4YacTHUKOB Juajiora, oOHapy>KUBaTh
pasnuyMe U CXOJCTBO IO3UIMHA; B KOPpEKTHOH ¢opme (GopMylupoBaTh pa3HOINIACUS, CBOU
BO3PAKECHMUS;

- NPEJCTABIATh Pe3yJIbTaThl pELIeHUs 3aJaud, HSKCIEPUMEHTa, HCCIEI0BaHMs,
[IPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (popMaT BBICTYIUIEHUS € y4€TOM 3ajau IMpe3eHTaluu U
0cOoOEHHOCTEH ayiu- TOpUH .

Compyonuuecmeo:

- MOHMMAaTh W HCIIOJIb30BATh IPEUMYIIECTBA KOMAaHJHONM W WHAMBHIYaJbHOMN
paboOThl MpHM pelIeHnH Yy4YeOHbIX 3a/ady; NPUHHUMATh LEeJIb COBMECTHOH JeATelNbHOCTH,
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
10 KpUTEpUSIM, CHOPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOJACHCTBHSL.

VYHuBepcalibHble peryisiTUBHbIE JEHCTBHS, 00eCreunBaoT (POPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH .

Camoopeanuzayus.:

- COCTABIISATh IUIAH, AJITOPUTM pEIICHUs 3aJaud, BBIOMpATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUPOBaTh U
KOPPEKTUPOBATh BapUaHThI PEIIEHUH ¢ y4ETOM HOBOM MH(pOpPMAIIH .

Camoxkoumpons:

- BJIaJIeTh HABBIKAMH TO3HABATENbHOU pe(IEeKCUN KaK OCO3HAHMs COBEPIIAEMBIX
JNEHCTBUI U MBICIUTENBHBIX MPOIECCOB, UX PE3YJbTATOB; BIAJAETh CIOCOOAMU CAMOIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yiIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

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

- OLICHUBATh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBHSIM, OOBACHATH MPUUYMUHBI
JOCTHKEHUSI MM HEAOCTHKEHMsI Pe3yJbTaTOB IESATEIbHOCTH, HAXOAWUTh OMIMOKY, IaBaTh



OLICHKY MTPUOOPETEHHOMY OIIBITY.

npeomMemHmuix:.
Maremaruka (BKJIIOYasi paszfienibl «Anredbpa M Hayajda MaTeMaTHYEeCKOTO aHalu3ay,

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

- BIAJICHUE METOJaMM JI0Ka3aTeJbCTB, AITOPUTMaMHU PpELICHUs 337ay; YMEHHe
(bopMyIMpOBAThH ONpPENEIEHUS, AKCUOMBI M TEOPEMBI, IPUMEHSATh UX, IPOBOUTH 10Ka3aTeIbHbIE
paccy’kJeHMs 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 JPOOHO-PANMOHAIBHBIX BEIPAXKCHUIA;

- YMEHME ONEPUPOBATh MMOHATUSAMU: pAllMOHAIbHbBIE, HPPALMOHAIIbHBIE, [I0KAa3aTEIbHBIE,
CTEINEHHbIE, Jorapu(pMUUECKUE, TPUTOHOMETPUUYECKUE YPAaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI,

- yYMEHHE ONEepUpOBaTh MOHATUAMH: (DYHKIMs, HEeTpepblBHAs (YHKLHUSA, IPOU3BOIHAS,
nepBooOpaszHasi, ONpEACICHHbIM MHTErpan; yMEHHE HaxXOAMTh MPOU3BOJHBIC 3JIEMEHTAPHBIX
(GYyHKUMH, MCIIONB3YsI CIIPABOYHBIE MaTepHalIbl; UCCIEI0BaTh B MPOCTEHIINX Caydasx (YHKLHUU
Ha MOHOTOHHOCTb, HAXOJWTh HAWMOONBIIME M HAMMEHBIINE 3HA4YeHUs (YHKIHA, CTPOUTH
rpad¥Kd MHOTOYJIEHOB C HCIOJb30BAaHUEM allapara MaTeMaTH4YeCKOro aHallu3a; MPUMEHSTb
IIPOM3BOJIHYIO [P PELLIEHUH 3a/lay Ha JIBUYKEHUE; pellaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3aa4l
Ha HauOoJIbIlIME U HAUMEHBIINE 3HAUEHUs, Ha HaX0XACHUE TyTH, CKOPOCTH U YCKOPEHUS;

- YMEHHE ONepUpOBaTh MOHATHIMHU: palMoHaIbHas (QYHKIM, TOKa3aTenbHas QyHKuus,
creneHHast (GyHKIMs, Jorapupmudeckass QyHKIUS, TPUTOHOMETpUYECKUe (QyHKLIUHU, 0OpaTHbIE
(GyHKIMU; YMEHHME CTPOUTh TIpadUKM HU3YyYCHHBIX (QYHKLUUH, HCHOIb30BaTh TrpaduKu IMpU
M3YyYEHUH TMPOLECCOB M 3aBUCUMOCTEH, MPH PEIICHUM 3aJad U3 APYTHX y4eOHBIX NMPEIMETOB U
3aJ]a4 U3 peabHOM KHU3HH; BBIpaXKaTh (OpMyIaMU 3aBUCUMOCTH MEX/y BETMUNHAMM;

- YMEHHE pellaTh TEeKCTOBbIE 33[]a4M Pa3HbIX TUIOB (B TOM YHUCII€ HA MPOLEHTHI, JOJIH U
4yacTy, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBApPOB U yCIyT, HAJIOTH, 3a7jauu

u3 o0JacTy ynpaBJieHUs IUYHBIMU U CEMEHHBIMU (DMHAHCAMU); COCTABIIATH BhIPAXKEHMUS,
YpaBHEHMsI, HEPAaBEHCTBA M MX CHCTEMBbl IO YCJIOBHIO 3a/ladM, HCCIEOBAaTh IOJIYyYEHHOE
pelleHre U OLEHUBATh MPaBAONOJ00HOCTh Pe3yIbTaTOB;

- YMEHHE OINEepHpOBaTh MOHATHUAMHU: CpeaHee apupMeTHdecKoe, MeJIuaHa,
HauOosplllee M HaWMEHbIlee 3HAYEHMs, pa3MaX, [JUCIEePCHs, CTaHAApTHOE OTKIOHEHHUE
YHCIOBOr0 Habopa; yMEeHHE M3BJIEKaTh, HHTEPIPETUPOBATH MH(OPMAIIHIO, NMPEICTABIECHHYIO B
Tabinnax, Ha JAMarpaMMax, rpadukax, OTPaKalollyl0 CBOMCTBA pEabHBIX IPOLIECCOB U
SBJIGHUW; TPEJICTaBIATh HH(OpPMAlMIO € MOMOUIbI0 TaOMUI] M JWarpaMM; HCCIIE0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM rpapMuecKiX METOJOB U 3JIEKTPOHHBIX
CpPEICTB;

- YMEHHE OIepUpOBaTh IMOHATUSAMH: CIIy4YallHBIH ONBIT M ClydaifHoe CcOOBITHE,
BEPOSTHOCTh CIY4YalHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSTHOCTb C HCIIOJIB30BAHUEM
rpadMuecKux METOJIOB; NPUMEHSTH (OPMYJIBI CIOXKEHHS M YMHOXEHHS BEpOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OPMYJIBI MPU PELICHUM 3a/1a4; OLEHUBATh BEPOSTHOCTU peabHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMHU BEIMUYMHAMU; YMEHHE MPUBOAUTH MPUMEPHI MIPOSBICHUS
3aKOHA OOJIBIIMX YHCEN B MPUPOIHBIX U OOIECTBEHHBIX SIBICHUSAX;

- YMEHHE ONepupoBaThb MNOHATUSIMU: TOYKA, MpsMas, IUJIOCKOCTb, MPOCTPAHCTBO,
JIBYTpaHHBIA YroJj, CKpeIIMBAlOIIMecs NpsMble, MapajUIeIbHOCTh U MEepPHEHIUKYJIIPHOCTh
NPSIMBIX U TUIOCKOCTEM, Yrojll MeXIy MPSMBIMU, YIoJl MEXKIY NpsIMOW M IIOCKOCTHIO, YTOJ



MEXIy IUIOCKOCTSIMH, PAacCTOSHHME OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE MEXAY HIpPSIMBIMHU,
pacCcTosHUE MEXKIY IUIOCKOCTSIMH; YMEHHE HCIIONIBb30BaTh IIPU PCIICHUU 3a1ad H3y4YEHHBIC
(bakThl U TEOpEMBbI INIAHUMETPUH; YMEHUE OLICHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOLIEr0 MUPA;

- yYMEHHUE OIepUpOBaTh MOHATUSIMU: MHOIOI'DAaHHMK, C€YEHHE MHOTOTpPaHHHUKA, KYO,
napaiesienunei, mpu3mMa, nupaMmuia, GuUrypa u moBepxXHOCTh BPALCHHS, IIMIIMH/P, KOHYC, 11ap,
cdepa, cedeHus (UTypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, MWIMHApA, KOHYca,
IUTIOIIAb TOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IWIHHIPA, IUIOMaAb chepbl, 00bEM Kyoa,
IPSIMOYTOJIBHOIO IMMapajljiesienuIea, TUpaMubl, MPU3Mbl, [WIMHAPA, KOHYyCa, LIapa; YMEHHE
n300paxaTh MHOTOIPAaHHUKH U IOBEPXHOCTH BpAIIECHUS, UX CEUEHHsS OT PYKH, C MOMOILBIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB; 3HAKOMCTBO € CHUMMETPUSMHU B
IIPOCTPAHCTBE; 3HAKOMCTBO C IIPAaBUIbHBIMA MHOTOTPAaHHUKAMU;

- YMEHHE OIepUPOBaTh NMOHATUSAMM: JBHKEHHE B NMPOCTPAHCTBE, MOAOOHbBIE (UIYpHI B
MIPOCTPAHCTBE; HWCIOJIB30BaTh OTHOIICHUE IUIOMAACH MOBEPXHOCTEH M OOBEMOB MOJOOHBIX
¢buryp npu penieHnu 3aaad;

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

- YMEHHE OIEPUPOBATH MOHATUSAMM: NPSAMOYIOJbHAs CUCTEMAa KOOPAMHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA, CKAIIPHOE MPOU3BEIEHUE, YOI MEXKIY BEKTOpamH,
CyMMa BEKTOpOB, IPOU3BEICHHE BEKTOPA HA YUCIIO; HAXOAUTh C MOMOILBIO U3YYEHHBIX (HOopMyT
KOOPJAMHATBI CEPEIUHBI OTPE3KA, PACCTOSIHUE MEKIY ABYMsI TOUKAMHU;

- yMCHHE BBIOMpAaTh NOAXOMAUIMHA WM3YYCHHBIM METOA ISl pelIeHUs 3aJaudu,
pacrno3HaBaThb MaTeMaThyeckue (akTbl M MaTeMaTUYeCKUE MOJEIM B MPUPOIAHBIX U
OOIIECTBEHHBIX SBICHHUSIX, B HCKYCCTBE, YMEHHE TPUBOIUTH MPUMEPHl MaTEMaTHYECKHX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTUYECKONW HAyKH.

MaremaTtuka (BKItO4as pasfenbl «Anredpa M Hadalla MaTeMaTUYeCKOTO aHajau3ay,
«[eomerpus», «BeposTHOCTP W CTAaTHCTHKa») (YIJIyOJIeHHBI ypOBeHb) - TpeOOBaHUS K
IPEIMETHBIM pe3yJbTaTaM OCBOCHMs YIIyOJIEHHOIO Kypca MaTeMaTHKU JOJDKHBI BKIIIOYATh
TpeOOBaHUs K pe3ysIbTaTaM OCBOCHHsI 0a30BOT0 Kypca U JIOMOJIHUTEIBHO OTPaXKaTh:

- YMEHHE ONEpUPOBATH MOHATHSAMM: OIPEIECIICHNE, AKCHOMA, TEOpeEMa, CIEICTBUE,
CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYJIUPOBKH; yMEHUE (DOPMYIHPOBATH
oOpaTHO€ U TPOTUBOINOJIOKHOE YTBEPKACHHUE, MPHUBOJIUTH HPUMEPhl U KOHTPIPUMEPHI,
HCIIOJIb30BaTh METOJl MaTEeMaTHMYeCKON HWHAYKLWHU; MPOBOJUTH JI0KA3aTElIbHBIE PACCYKIECHUS
IIpU pElIeHUH 3a/1a4, OLIEHUBATh JIOTHUECKYIO MTPaBUIIBHOCTh PACCy KICHHUI;

- YMEHHME ONEpUPOBATH MOHATHSAMH: MHOXECTBO, IOJMHOMKECTBO, OINEpAallUUd  Haj
MHO>KECTBAMHU; YMEHHE 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
IUIOCKOCTH; YMEHHUE 3aJiaBaThb M OMHUCHIBATh Tpadbl pa3IUYHBIMH CIIOCOOAMU; HCIOJIb30BATh
rpadbl pu peleHN  3a/1ay;

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

- YMEHHUE OIEpPUPOBATh NOHATHUAMM: HATYypaJbHOE YHCIIO, LIEJIO€ YHUCIIO, OCTAaTOK IO
MOJYJIIO, PAlMOHAJIBHOE YHCIIO, MUPPALUOHAIBHOE YHCIO, MHOYKECTBA HATYpaJIbHBIX, LEJNBIX,
palOHaIbHBIX, IEHCTBUTENBHBIX YHCE; YMEHUE UCIOIb30BaTh Npu3Haku aenumoctu, HOJl n
HOK, anroputm EBkinaa npu pelieHUH 3aaad; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMHU



cHUCTeMaMM CUHUCIICHUS;

- yMEHHuE CBOOOJHO OIEpUPOBATh MOHATUSAMH: CTEIEHb C IIEJIbIM I0Ka3aTeleM, KOPEHb
HaTypaJbHOM CTEMNEHHU, CTENEHb C PAlMOHAIBHBIM I0KA3aTeNeM, CTENEeHb C JEeHCTBUTEIbHBIM
(BelleCTBEHHBIM) IIOKa3aTesIeM, JOrapu(mM 4ucia, CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJILHOIO
qHca;

- YMEHHE OIEpPHpOBATh MOHATHAMH: TOXIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YPaBHEHHH W HEPAaBEHCTB, PaBHOCWIIBHOCTh YpPaBHEHHIA,
HEpaBEHCTB M CHUCTEM, palMOHalbHBIC, HPpPALUOHAIBHBIC, II0Ka3aTelbHbIC, CTEICHHBIC,
norapuMUUEcKue, TPUTOHOMETPUYECKUE YpaBHEHMs, HEPAaBEHCTBA M CUCTEMbI; YMEHHE
pelaTb yYpaBHEHHUS, HEPaBEHCTBA M CHCTEMbl C IIOMOIIBIO PA3IMUYHBIX INPUEMOB; peLIaTh
ypaBHEHUsI, HEPABEHCTBA U CHCTEMBI C IapaMEeTPOM;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,
KOMMO3ULUsl (QyHKIHNA, JTUHEHHas (QYyHKUWs, KBaApaTHyHas (YHKIHWs, CTeTIeHHas (QYyHKIHS C
[EeNbIM  IOKa3aTelieM, TPUTOHOMETpHUYECKHe (YyHKIUH, O0OpaTHble TPUTOHOMETPHUYECKHUE
(GyHKIMH, MOKa3aTeslbHas U jJorapupmuueckass GyHKIHUU; YMEHUE CTPOUTh rpaduku GpyHKIMH,
BBINOJIHATH IpeoOpa3oBaHus rpaukoB GYHKLUUH; YMEHHE UCII0Ib30BaTh I'papUKU PYHKLMH IS
M3yYEHUS MPOLIECCOB U 3aBUCUMOCTEH MPH peIIeHUH 3a/1a4 U3 IpYruX Y4eOHBIX MPEIMETOB U U3
peabHOM JKU3HU; BbIpakaTh (pOpMyJIaMH 3aBUCUMOCTH MEX/Y BEIMYMHAMM; YMEHHUE CBOOOIHO
ONEPUPOBATH TOHATHAMHU: YETHOCTh (YHKIWHU, MEPUOAUYHOCTh (DYHKIMH, OTPaHUYEHHOCTh
(GYyHKIMH, MOHOTOHHOCTh (YHKIMH, HKCTpeMyM (YHKUIWH, HauOoJbpllee W HauMEHbIIee
3HaYeHWe (YHKIMM HAa TPOMEXKYTKE, YMEHHE IPOBOIUTH HCCIeNOBaHWE (YHKIMH; yMEHHE
MCTIOJIb30BAaTh CBOMCTBA U TpapuKu (PYHKIUI Ui pelIeHns ypaBHEHUH, HEPABEHCTB M 3a7a4 C
napamMeTpamu; H300pakaTh Ha KOOPJMHATHOW TIJIOCKOCTH MHOXKECTBA PEIICHHH ypaBHEHHIA,
HEpPaBEHCTB U UX CHCTEM;

- YMEHHE CBOOOJHO ONEpUPOBATh MOHATHSAMM: MOCIIEA0BATENbHOCTh, apupMeTHyecKas
mporpeccusi, TeoMeTpHuYecKasi Iporpeccus, OeCKOHEYHO yObIBalomlas TreoMeTpudeckas
Iporpeccusi; yMeHue 3aJaBath MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C MOMOLIbIO PEKYPPEHTHBIX
(opmyu;

- YMEHHE ONEepUpPOBATh MOHSATHSIMHU: HENPEPHIBHOCTh (DYHKIMH, ACHMIITOTHI Tpaduka
GbyHKIMHU, TIepBasi ¥ BTOpas MPOU3BOIHAS (DYHKIIMH, TE€OMETPUYECKHA ¥ (DU3MYECKHIA CMBICI
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
UCIOJIb30BAaTh MPOM3BOJIHYIO JUISl HMCCIENOBAaHUSA (YHKIMHA, A HAXOXKICHHUS HAWIydlIeTo
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 MOJIEIIMPOBAaHIEM Ha IpuMepe TudQepeHraIbHbIX
YpaBHEHUH;

- YMEHHE OIEepPHPOBATH MOHATHIMH: KOMIUIEKCHOE YMCIIO, COTPSDKEHHBIE KOMITJICKCHBIE
quciaa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4Mcia, (opMma 3alucd KOMIUIEKCHBIX YHCEell
(reomeTpuyeckas, TpUTOHOMETpUYecKas M  anreOpamyeckas); yMeTb  IPOU3BOAUTH
apupMeTHyecKue JEHCTBHS C KOMIUIEKCHBIMHM YHCIIaMH; 3HAKOMCTBO C HCIIOJIb30BaHHEM
KOMILIEKCHBIX YHUCET;

- yMeHHE CBOOOJHO ONEpUpOBaTh MOHATUSAMH: CpeHee apupMeTHYecKoe, MEeIHaHa,
HauOoJiblllee ¥ HAauUMEHbIIEE 3HAU€HMs, pa3Max, JUCIEPCHs, CTaHIApPTHOE OTKJIOHEHHE JUIs



OIMCaHMsl YMUCIIOBBIX JaHHBIX; YMEHHE MCCIEI0BATh CTATUCTHUYECKHE JAaHHBbIE, B TOM YMCIE C
IPUMEHEHHEM TIpaUUecKUX METONOB M 3JIEKTPOHHBIX CPEICTB; TpaHUuecKd HCCIel0BaTh
COBMECTHbIE HAa0JIIOJICHHs C IOMOLIbIO TUarpaMM pacCceMBaHUs U IMHEHHOM perpeccuu;

- yYMEHHE HaXOJIUTh BEPOATHOCTH COOBITMH C MCIIOJIb30BAaHUEM Ipa)uyecKUX METOJOB;
IPUMEHATH U PeUIeHus 33134 (pOpMyIIbl CIOKEHUS M YMHOXKEHHUS BEPOATHOCTEH, (hopmyiy
MOJTHOW BepOsTHOCTH, (hopmyny bepHysuim, xomOuHaTopHble (akTbl M (OPMYIbI; OLIEHUBATDH
BEPOSITHOCTH peaIbHBIX COOBITHH;

- yMEHHME OIEepupoBaThb IMOHATUSAMU: Cily4ailHass BEJIIMYMHA, pACIpPEICICHUE
BEPOSATHOCTEH, MaTeMAaTUYECKOe OKUIAHUE, JUCIIEPCUs U CTaHAAPTHOE OTKJIOHEHUE CIIy4ailHOH
BEIMYMHBI, (YHKIMM pacupefeNeHuss W IUIOTHOCTM PaBHOMEPHOIO, II0Ka3aTelbHOIO U
HOPMAaJILHOTO paclipe/ielIeH!i; yMEHHEe UCII0Ib30BaTh CBOMCTBA U3YUEHHBIX PAaCIpeaeIeHU Is
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 OINEPHPOBATh MOHATHSAMH: TOYKA, TMpsMasi, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJI, JBYI'PAHHBIA yTOJ, TPEXTPaHHBIM YroJl,
IepeceKaroIIyecsi, MapajulelbHble W CKpPEIIMBAIOLIMECS HpsMble, NapaledbHOCTh u
NEePIEHAUKYISIPHOCTh NPSAMBIX U IUIOCKOCTEH, YTroid MEXIY NPsIMBIMHU, YTOJ MEXIY NPsMON U
IUIOCKOCTBIO, YTOJI MEX/Ty MJIOCKOCTSMHU; YMEHHUE UCIIOIb30BaTh IPU PELICHNUH 337a4 U3yUYEeHHbIE
(bakThl U TEOPEMBI IJITAHUMETPUH; YMEHUE OLICHUBATh Pa3Mepbl 00BEKTOB B OKPYKAIOLIEM MUPE;
YMEHHE ONEepUpOBaTh MMOHATHSIMH: MHOTOIDAHHUK, CEUYEHHWE MHOIOIPAaHHUKA, IPaBUJIbHBII
MHOTOTPaHHUK, NPH3Ma, TUpaMuIa, GUrypa ¥ MOBEPXHOCTh BpalleHHs, IWIMHID, KOHYC, HIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHIPA, MapajUIeTIbHBIE OCH WIH
OCHOBAHHIO, CEYEHHUE IIapa, IJIOCKOCTb, Kacawomascs chepbl, LUIMHApPA, KOHYCAa; YMEHHE
CTPOUTH CEUYEHHE MHOTOTPaHHMKA, N300pakaTb MHOTOTPaHHHUKH, (UTYphl M IMOBEPXHOCTU
BpAIlICHUsA, UX CEYEHHUs, B TOM UYHUCIIE C MOMOILBIO NIEKTPOHHBIX CPEACTB; YMEHHE NPHUMEHATH
CBOWCTBA I€OMETPUUYECKHUX (PUTYp, CAMOCTOSATENBLHO (POPMYJIMPOBATh ONPEACICHHUS U3YdaeMbIX
¢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;

- YMEHHE CBOOOJHO OINEpPUPOBATH MOHATHAMU: IUIOUIAb (QUIYpbIl, 00BEM (GUTYPHI,
BEJIMYMHA yTJia, PACCTOSHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE MEX/y MPSIMbBIMH, PACCTOSHUE
MEXJy MJIOCKOCTSIMM, IUIOHIab c(epbl, MIOMAaab MOBEPXHOCTH MUPAMHJbI, MPU3MbI, KOHYCA,
WINHAPA, 00bEM KyOa, MpsIMOYTOJIBHOTO Mapajulesienuesa, MTUpaMuibl, TPU3MBbI, [UIUHIPA,
KOHYCa, [I1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00bEMOB MMOIOOHBIX QUTY;

- yMEHHue CBOOOJHO OINEpUpOBaTH MOHATUAMU: ABIKEHHE, HapaljielbHBbI MepeHoc,
CUMMETpHUs Ha IUIOCKOCTH M B NPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue Mo1o0us, moJo0HbIe
Gburypsl; yMeHue paclo3HaBaTh paBHble M MOJ0OHbIE (UTYpPBl, 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 PEalIbHOM JKU3HH;

- yMeHHue CBOOOJHO ONEepUPOBaTh MOHATHAMM: MPSMOYTOJIbHAs CHCTEMa KOOPJHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA HA
YHCII0, PA3/IoKEHHE BEKTOpa Mo 0a3ucy, CKalsipHOE MPOM3BEACHUE, BEKTOPHOE MPOU3BEICHUE,
yroJl MeXJAy BEKTOpaMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIM METOX AJIs
pelIeHrsl TeOMEeTPUYECKHX 3ajady M 3ajad JAPYyruxX Y4eOHBIX IPEeIMETOB; 3HAKOMCTBO C
NOHATUSIMHM: MaTpuua 2Xx2 u 3Xx3, oOmnpenenuTeslb MATPHUIbl, TE€OMETPUYECKUH CMBICHT



OIIpEeACIINTENS,

- YMEHHE MOJEIHMpOBATh PEAIBHBIC CUTYallMH Ha S3BIKEC MAaTEMaTHKH; COCTaBIIATh
BBIDQKCHUS, YPAaBHEHUS, HEPABCHCTBA M HX CUCTEMBI II0 YCJIOBHIO 3aJadH, HCCIECNOBATh
IIOCTPOSHHBIE MOJIEIH C UCIOJIb30BaHUEM allnapaTa ajareopbl, HHTEpPIPETUPOBATh MOTYUYESHHBIN
pe3yabpTaT; CTPOMTb MAaTEMaTUYeCKHE MOJEIM C IIOMOIIBIO T'€OMETPUYECKUX IOHATUN H
BEJIMYUH, DPEIIATh CBSA3aHHBIE C HUMHU IIPAKTUYECKUE 3aayd; COCTABIATH BEPOATHOCTHYIO
MOZEJIb U UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3yJIbTaT; peuiaTh IPUKIAAHbIC 3a1a4U CPEACTBAMU
MaTeMaTHYeCKOr0 aHajlu3a, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOTO U  (PU3UUECKOTO
XapakrTepa,

- YMEHHME BbIOUPATh MOIXOASIINI METO Ul peleHHs 3a/1a4l; TOHUMaHUE 3HAaUUMOCTH
MaTeMaTUKd B HU3yYEHUM IPUPOAHBIX M OOILIECTBEHHBIX IPOLECCOB M SBJICHUN; yMEHHE
pacrno3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMATHKU B HMCKYCCTBE, YMEHHME IPUBOAUTH IPUMEPHI
MAaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOM MaTeMAaTHYECKOU HAYKH.

OK 01. Bribupars crmocoObl pemieHus 3aaad  IpoQecCHOHATBHON AESTEeIbHOCTH
MPUMEHUTEHHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBAa MOWCKA, aHAIM3a U UHTEPIPETALUU
uHbopManuu ¥ WHPOPMALMOHHBIE TEXHOJOTHH ISl BBIIOJIHEHHUS 33/a4 MPOodhecCHOHAIbHOM
JeSITeTbHOCTH.

OK 03. [InanupoBaTh U peanu30BBIBaTH COOCTBEHHOE MpodeccuoHalbHOE U
JUYHOCTHOE Ppa3BHUTHE, MPEANPUHUMATENBCKYIO JEATEIbHOCTh B MpodeccHoHanbHOU cdepe,
UCIOJIb30BaTh 3HAHUA MO0 (PUHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CUTYAIUsX.

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

OK 05. OcyuiecTBisiTh ~ YCTHYHO W INHCbMEHHYKO  KOMMYHHMKAIMIO  Ha
rocyzapcTBeHHOM si3bike Poccuiickoit ®deneparnin ¢ y4eToM OCOOCHHOCTEH COIMAILHOTO U
KyJIBTYpHOTO KOHTEKCTA.

OK 06. [TposiBIATE  Tpa)TaHCKO-TIATPUOTHYECKYIO TIO3UINI0, JIEMOHCTPHPOBATH
OCO3HaHHOE MOBEICHNE Ha OCHOBE TPAJMIIMOHHBIX O0IIeYeIOBEUECKUX LIEHHOCTEH, B TOM YHUCIie
C y4YeTOM TapMOHM3AllUd MEXHALMOHAJIBHBIX M MEKPETUTHO3HBIX OTHOLICHWH, NMPUMEHSTh
CTaHJapThl aHTUKOPPYIIIMOHHOTO TIOBEJICHHUS.



5. TemaTnueckuii MJIaH U coJepKaHue Y4eOHOH TUCHMIIMHBI MaTeMaTHKa.

HaumenoBanme pasgenoB | CogepikaHue y4eOHOro MaTepuasa, JadopaTopHblie padoThl U MPAKTHYECKHe 3aHATHS, caMocToATebHAaA | O0bem yacoB/ | YpoBeHb
U TeM pa0oTta o0yuyaromuxcst 3a4. ea. OCBOEHMA
1 2 3 4
Pa3nen 1 IloBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIBI
Tema 1.1 lean u 3anaun | Coaep:kaHue y4e0HOr0 MaTepuaJia
MAaTEMATHKH IPH OCBOEHUH | [lenp 1 331a9u MaTeMaTHKH MTPH OCBOCHHUN CHETIHAaTHbHOCTH. 2 12
CHEHUATBHOCTH. basoBbie 3HaHMS 1 YMEHUS 10 MATEeMaTHKE B MPOQECCHOHALHON ¥ MMOBCEAHEBHON ICATEIBHOCTH. ’
Tema 1.2 Yucaa u Conep:xxanue y4eOHOro MaTepuaJia
BBIYHCJICHHA. Bpipaxenns | J[eficTBus HaJ MOMOKUTEIBHBIMU M OTPULIATEILHBIMH YHCIAMH, C OOBIKHOBEHHBIMH U IECSITHYHBIMH APOOSIMH. 2 19
U npeodpa3oBaHust JeiicTBus co cTeneHs MU, GOPMYJIbl COKPAILIEHHOTO YMHOXKEHHSI ’
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
NOHATHA B cTrepeomerpun. | [Ipenmer crepeomerpun. OCHOBHBIE OHATHUS (TOYKA, MpsAMas, INIOCKOCTh, TPOCTPAHCTBO). 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 osnementsl. [lapamnenenumnen m ero asneMmeHThl. CBOMCTBa NPOTHBONOJOXKHBIX TpaHEW U ’
IUIOCKOCTH, IUIOCKOCTel | amaroHasnel mapamuienenunena. [loctpoenne OCHOBHBIX CEUEHUH.
IIP. Pemienue 3anau 2 23
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Coaep:kaHue y4yeOHOro MaTepuaJa

l'[epnel;l;:;::g'ﬁﬁpnocn IlepnieHaUKyIApHBIE  IPSMEIE. § IlapauiensHble  TpAMBIE, IMEPHEHIUKYISAPHBIE K IUIOCKOCTH. IIpm3Hak
HPSIMBIX, IPSIMOIi 1 MEPNEeHINKYIAPHOCTH  MpsIMOM M IUIOCKOCTH.  JlOKa3aTenbCTRBO. vHepr[eH)mens[p U HakJIOHHAs. 12
N [lepnenaukynsapusle mockocT. [Ipu3Hak nepneHANKYIIPHOCTH IUIOCKOCTEN. Jl0Ka3aTenbCTBO. ’
TUIOCKOCTH, INIOCKOCTEH
PaccTosinue B mpocTpaHCTBE
Tema 2.4 Teopema 0 Tpex Coaep:xaHue yueOHOr0 MaTepHaJa §
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 crepeoMmerpuu. llepneHIUKYyIIpHOCTE MPSMOM M IJIOCKOCTH, MapajyieIbHOCTh IBYX MPSAMBIX,
CPaNMBAIOIIHNECH NPAMBIE. | IEPIEHANKYISIPHBIX MJIOCKOCTH, IEPIEHIUKYISIPHOCTD MIOCKOCTEM. 2,3
Tema 2.6 Pemmienue 3agau. | Copepaxanue yue0HOr0 MaTepHaJia
IIpsiMbIe B JIOCKOCTH B IIP. PacnionosxeHue OpsiMbIX U IJIOCKOCTEW B pocTpaHcTBe. 1lepneHIuKyaIsIpHOCTh U NapauieIbHOCTh 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
npocrpancrie. Paccrosanue | roukamu. KoopauHaTel cepelMHbI OTpe3Ka. ’
MeEKIY ABYMS TOYKaAMMU. IIP. Pemenne 3amau. KoopauuaTHash IUTOCKOCTh. BEIYHCIEHHWE pAacCTOSHUM W IUIOMIAACH Ha IUIOCKOCTH.
Koopaunatel cepexuHb KonnuectBeHHbIE pacyéThl 2,3
OTpe3Ka.
Conep: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. CKalsipHOE NPOM3BEIACHHE BEKTOPOB. PasioxeHHe BEKTOpa MO TpEM
MeKAy BeKTOpaMH. HEKOMIUTaHapHbIM BekTopaM. KoopauHaThl BEKTOpa, CKaIApHOE MPOU3BEAECHHE BEKTOPOB B KOOPAMHATAX, YTOJ 1,2
CxansipHoe mpon3BefeHHe | MEXJIy BEKTOpaMH, Yrojl MEXIy NPSMOM M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMH. Y paBHEHHE IUIOCKOCTH.
BEKTOPOB ['eomeTpudeckuii CMBICT onpeeseHus 2*2
ITP. Pemenue 3amau 2,3
Pasnes 4 OcHoBbl TpUroHoMeTpun. Tpuronomerpunieckue GyHKIMu
Tema 4.1 Coaep:xxanue yueOHOro MaTepuaJa
Tpuronomerpuyeckne Pagnanenas Mepa yria. IloBopoT Toukn BOKpyr Havana koopauHat. OnpeseieHue CUHyca, KOCHHyca, TaHTeHca U
(yHKUHH NPOU3BOJLHOIO | KOTaHreHca. 3HAKH CHHYCA, KOCHHYCAa, TAHI€HCA M KOTAHICHCA MO YETBEPTSAM. 3aBHCUMOCTh MEXIY 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 TPUTOHOMETPUYCCKHUX (DUKIMH B MPOU3BEACHUE U MPOU3BEICHUS B CyMMYy. BripakeHue

CuHyc 1 KOCHHYC TPUTOHOMETPUYECKUX (GYHKUIUM dYepe3 TaHreHC MOJOBHHHOTO aprymeHnrta. [IpeoOpasoBaHue mpocTeHImx 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 MHOKECTBO 3Ha4deHUH ¢yHKuuil. UETHOCTH, HEYETHOCTD, MEPHUOAUIHOCTD (DYHKIIHH. 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 | TpuroHomerpuyeckux ¢yHkimii. CBoiicTBa U rpaduku GpyHKIUit Yy=CO0S X, Y=Ssin X , y=tg X, y=ctg X. 1,2
rpaduxu.
Tema 4.6 IIpeoopazoBanue | Conep:xxkaHue yueOHOro MaTepuasia
rpaguxosn IP. CxxaTue U pacTsHKCHUE TPaPUKOB TPUTOHOMETPUUYCCKUX (DYHKITHM.
TPUTOHOMETPHYECKUX [IpeobpazoBanue rpagKOB TPUTOHOMETPUIECKUX (HYHKITUH. 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 TpUroHomMeTpudeckue QyHKIuH. Mx cBoiicTBa 1 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, CBOMSIIMECS K KBaJpaTHBIM, peIlaeMble 19
Tpuronomerpuyeckune pa3nokKEHNEM Ha MHOXKHUTENH, OTHOPOIHBIE. '
ypaBHeHusi 4 HepaBeHcTBa | IIpocteiimme TpuroHomeTpuieckre HEPaBEHCTBA
IIP. IIpeoOpazoBaHne TPUTOHOMETPHUYECKHX BBIPAKCHUH. PellleHne TPUTOHOMETPUYECKUX YpaBHEHHH U 23
HEPABEHCTB, B TOM YHCJIE C UCIOJIb30BAHUEM CBOWCTB (hYHKITHIMA. '
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 MaTepHaJa
anena [onstne xommiekcHoro yncna. ConpsHKeHHBIE KOMIDIEKCHBIE YUCIIA, MOAYJIb U apTyMEHT KOMIUIEKCHOTO YHCTa. 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 CIIOIb30BaHUSI KOMIUIEKCHBIX YK CEl 2 2,3
Paznen 6 IIpousBoaHasi 1 nepBoodpasHas GyHKIUH
Conep:xaHue y4eOHOro MaTepuaJia
Tema 6.1 ITousTHe OnpenerieHUe  YHUCIOBOM  IMOCJCAOBATEIILHOCTH M CIOCOOBI  e¢  3amaHus.  CBOWCTBA  YHCIIOBBIX
NPOU3BOAHONH. DOPMYJIbI M | TTOCIICIOBATEIIHHOCTEH. Omnpenenenne npejena MOCJIEA0BATEILHOCTH. Brruucnenue MIPENETIOB
npaBuia nocnenoBatenbHocTed. [penen pynkuun Ha OeckoneuHoctu. [Ipenen pyHKImu B TOUKe. 2 1,2
auddepeHuupoBaHust [pupamenus aprymenta. [Ipupamenne Gpynkunu. 3anaun, NpUBOIAIINE K TOHATHIO TPOU3BOgHOK. OnpeneneHue
MIPOW3BOTHON. ANITOPUTM OTBHICKAHUS TPOHU3BOTHOM.
Tema 6.2 IIpousBoaHbie Copaeprxanue yuedOHOro MaTepuajia
CYMMBI, Pa3HOCTH Dopmyisl auddepenumpoanst. [lpasuna nuddepeHpoBaHusL. 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. [lponsBogHas TpuroHomerpudecknx ¢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 dbepeHInpyeMoCcThI0 (YHKITMH B TOUKE. AJITOPUTM pellieHHe HEPaBEHCTB METOJIOM HHTEPBAJIOB.
Tema 6.5 I'eomeTpuyeckuii Conepikanne yqueﬁnoro Mareprata > > v
i HIECCKHI CMBICT l'eomeTpuyeckuii cMmbICT NpPOU3BOHOI ¢GbyHKUMU- yrioBoi koddduimeHt kacaTenbHON erpa(bHKy byHKIMH B
N TOYKE. YpaBHEHHE KacaTeJbHOH K rpaguky QyHKUMH. AJTOPUTM COCTaBJICHHS KacaTelbHON K rpaguKy QyHKINU 4 1,2
y=f(x)
Tema 6.6 Pusuveckmii Conep:xkanue yueOHOro MaTepuaJa
CMBICJI MPOU3BOHOI B
npodgeccHOHAIBHBIX ITP. ®usnveckuii (MEXaHUIECKHIA) CMBICI TPOM3BOIHON - MTHOBEHHAs CKOPOCTh B MOMEHT BpeMenu t:v=S/ (t) 2 2,3
3agavax
Conep:xaHue yueOHOro MaTepuaJia
Tema 6.7 MOHOTOHHOCTE Bospacranue u yGLIBeleI/Ie (yHKIIMY, COOTBETCTBUE BO3pACTaHHSA H ¥6BIBaHI/I)I (bytncupm 3HaKy IMPOU3BOIHOM.
dymicumii, Towkn [TonsiTHe TPOU3BOHON BBICIIETO MOPSIKA, COOTBETCTBHE 3HAKA BTOPOI MIPOU3BOIHON BBITYKIOCTH (BOTHYTOCTH)
SKRCTpEMyMa (yHKIMU Ha OTpe3Ke. 3aJayd Ha MaKCUMyM W MHHUMYM. [IOHSTHE akCHOMBI, cnocc16m UX OmpeieeHNs 4 1,2
AJropuT™M HcclieZoBaHusd (DYHKIUH U TOCTPOSHMs ee rpaduka ¢ MOMOIIBI0 HPOU3BOAHON. J[poOHO- NHHEHHas
byHKIUSA
Tema 6.8 UccaaenoBanue | Conep:xxaHue yueOHOro MaTepuasia
(ynkumii u nocrpoeHue HccnenoBanne QyHKIMIA Ha MOHOTOHHOCTD M ITOCTPOCHUE rPpadMKOB 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

arnmnaparta MaTeMaTUICCKOro aHajin3a
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IIP. Hanmensmiee u HanOombItiee 3HaYeHUE PYHKITMH. HaxokIeHne ONTHMATEHOTO PEe3yJIbTaTa ¢ IOMOIIBIO

MIPOM3BOAHON B MPAKTHYECKHX 3a7adax 23
Pa3nen 7. MHOrOrpaHHHKH M TeJIa BpallleHUusl
Tema 7.1 Bepmmunsi, Copaepxanne yueOHOr0 MaTepHaJia
pedpa, rpanu [Tonstne mHOTOrpanHuka. Ero snemeHTsI: BepinHel, pedpa, rpanu. Junaronans. Ceuenne. Brinmykibie u 19
MHOIOTPAaHHUKA HEBBIITYKIIbIe MHOTOTPaHHUKH ’
Tema 7.2 IIpusma, eé Coaep:xaHue y4eOHOro MaTepuaJa
cocrapiasiiomue. lpsimas u .. ..
paBHBHAS IPH3MbL. [Ipu3ma ( HakIOHHAS, IpsiMast, IpaBIIIbHAS ) U e€ dJeMeHTHl. Bricota mpusMel. [IpaBunsHas npusMma, e€ ceueHue. 1,2
Tema 7.3 Coaep:xaHue y4eOHOro MaTepuaJa
IMapanaenenunen, Kyo.
ceyeHHe Ky0a, [Mapannenenunexa. CBolicTBa MPAMOYTOJILHOTO Napajulenenunena, kyo. Ceuenne KyOa, nmapajuienenunena 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 [Tnomane 60KOBOM 1 TIOTHOH TOBEPXHOCTH MPHU3MBI, ITUPAMHU/IBL. 1,2
Tema 7.6 Cummerpus B Coaep:xanue y4eOHOro MaTepuaJia
Ky0e, napajuienenumnese, CHUMMeTpHUs OTHOCUTEIBHO TOYKH, MPSMOM, TNIOCKOCTH. CUMMETpHS B KyOe, napauieenuIe/e, Mpu3me, 12
npu3Me, NApaMue. IMpaMHU/IE. '
Tema 7.7 Ilpumepsl Copaepxanne yueOHOr0 MaTepHaJIa
CHUMMeETPHUH 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'PAaHHHUKOB 2,3
Tema 7.9 Huaunap, ero Conep:xaHue yueOHOro MaTepuaJia
COCTaBJISIIONIHE Hunusap u ero anemenThl. CeueHne MMIMHApPA (TTapajiyielbHO OCHOBAHHUIO M ocH). PazBepTka muimmHIpa 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

Conep:xkanue yueOHOro MaTepuaJa
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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 06béMe Tena. OOBEM Kyba 1 MPAMOYToJIbHOTO Mapajuienenunena. O0beM MpU3Mbl U HAIHHAPA. 12
00bEMOB MOIOOHBIX TeJl. OtHomreHne 00bEMOB MTOTOOHBIX TEII. | 'eOMETPHYECKIIA CMBICH ONTPEACTUTENS 3-TO TOPSIKA. '
Tema 7.14 O0beMbI 1 Coaep:kaHue y4eOHOro MaTepuaJa
IJI0LIAAU NoBepxXHocTeil | OObeMbl mupamMuIbl U KoHyca. O0beM riapa. [Tnomiaap moBepXHOCTEH Tel. 12
TeJl '
Tema 7.15 Komounamumn Coaeprxanue yuedOHOro MaTepuaJia
MHOTOTPAHHUKOB U TeJI IIP. KomOnHAIH reOMETPHICCKUX TEIl 23
BpalleHusI '
ITP. Penienre npakTHKO- OPUEHTUPOBAHHBIX 3324 110 MPOHAEHHBIM TeMaM 2,3
Pa3nen 8 IlepBooOpa3nas GyHKUMH, ee IPUMEHEHHE
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)Z/HKLII/II/I y—f(i(). Pemenue 3ana4 Ha cBsI3b 12
R MepBOOOPaA3HON U ee TPOU3BOAHOM, BRIYHCIICHIE MTEPBOOOPA3HON ISl JAHHOM (IlYHKI_II/II/I. Tabmuma dopmyn as
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 Herotona- 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
IIP. Pemenue 3a/1a4 Ha MPUMEHEHUE MHTETpasia AJisl BBIYMCICHHUS (PU3NYECKUX BENWYMH M IUIOIAAeH 2,3
IP. Pemenne 3ana4d o Pazneny 4 [1pon3soaHas u nepooOpasHas HyHKIUH 2,3
Paznen 9. Crenenn u kopu. CtenenHasi QyHKuus
Tema 9.1 CTeneHRas Coaep:xxanue yueOHOro MaTepuasa __
byukuus, e¢ ceoiicTpa. [NoHsiTHE 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 € KOPHAMMH [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 TToka3areneM. CtenieHHbIe QYHKIMK, UX CBOWCTBA U Tpaduku 2 1,2
PALMOHANBHBLIMY U IIP. Peuienue ypaBHEHUN
NeHCTBUTEIBHBIMH 2 2,3
NoKa3aTeasiMu
Tema 9.4 Pemienue Copep:xkaHue yueGHOro MaTepuaJia
HPPaLUOHAJIbHBIX 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
CreneHb ¢ MPOU3BOJIBHBIM ACHCTBUTENbHBIM OKa3zaTeneM. OnpenesneHne nokas3aresbHol GyHKIUH U €€ CBOHCTBA
u rpaduk. 3HAKOMCTBO C IPUMEHEHUEM TOKa3aTeNnbHON QyHKIUH. Penenne nokazaTebHbIX YPaBHEHHUH ¢ 4 19
Tema 10.1 [okazaTeabHasi | IpUMEHEHHEM MTOKa3aTeNbHON QyHKIMU. Pelienue mokasaTtenbHbIX YpaBHEHUH METOJOM YpaBHUBAHHUS ’
(¢yHkuus, ee cpoiicTBa. MOKa3aTeNel, METOIOM BBEICHHUSI HOBOH MepeMeHHOH, QYHKIITMOHATBHO- TPapHIECKUM METOIOM.
IIP. PeieHne moKa3aTenbHBIX YPAaBHEHUM U HEPABEHCTB. PelieHre MoKka3aTeNbHbIX YPABHEHUN METOIOM
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 y4e0HOr0 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
JorapupmMupoBaHus 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 ypaBHenus. Onepalys NOTeHIUPOBaHus. Tpr OCHOBHBIX METO/Ia PEIICHNUS
JorapupmMuyecKux JorapuPpMHUIECKUX YpaBHEHUH: (PyHKIMOHATIBHO-TPadUIECKUI, 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
JorapugpmMuyecKkux AJTOpUTM pELICHUs CUCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTD JIoTapu()MUUECKUX YPaBHEHUH U HEPABEHCTB.
YPAaBHECHHIL.
Tema 11.6 Jlorapupmbr B | CoaepskaHue yueOHOro MaTepuaJia
NpHUPOJAE M TEXHUKE ITP. ITpumenenue sorapudma. Jlorapudmudeckas crimpaib B npupoje. E€ MaremMaTnyeckue cBOHCTBa 4 1,2
Pa3znen 12. MHo:kecTBa. DjleMeHThI TeOPUM U rpadoB
Tema 12.1 MruoskecTsa Copaepxanne yueOHOr0 MaTepHaJia
[lonstne MmHOkecTBa. [logmMuokecTBO. Onepauy ¢ MHOXECTBAMH 2 1,2
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IP. penieHre NPUKIATHBIX 32134 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 UX IPUMEHEHUE 2 2,3
Pa3nen 13. DjieMeHTbl 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 BEepOATHOCTH CYyMMBI COOBITHI. Y CIIOBHAS BEPOSITHOCTE.
CiosxeHue 1 YMHOKeHUe | 3aBHCHMBIE M HE3aBHCHMBIE COOBITHA. TEOPEMBI O BEPOSTHOCTH IIPOU3BEAECHUS COOBITHI 4 1,2
BEPOSATHOCTEI
Tema 13.3 BepositHocTh B | CoepixaHue yueOHOT0 MaTepHaJia
Npo¢deccCuoOHATbHBIX IIP. OTHOCUTEIIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHUECKOE ONPE/ICIICHUE BEPOSITHOCTH. 4 12
3asavyax OneHKa BEpOSITHOCTH COOBITHS ’
Tema 13.4 luckperHas Coaep:xanue y4eOHOro MaTepuaJia
cJy4yaiiHas BeJIMYHHA, Buner cnywaiinpix BennuuH. OmnpejeneHHe JTUCKPETHOM cCilydailHON BeNMUYMHBL. 3aKOH pachpeieseHus 2 12
3aKO0H ee pacnpeneeHusl. | NMCKPETHOM Cly4yalHOW BeNM4YHHbl. E€ YMCI0BbIE XapaKTEPUCTUKH. '
Coaep:xanue y4eOHOro MaTepuaJia
Tema 13.5 3apaun Bapuanmonnsiit psn. [lomuron wactor u ructorpamMma. CTaTHCTUYECKHE XapaKTEPUCTUKHU Psifia HAOIFOJaeMbIX 4 19
MaTeMaTH4eCKOu JTAHHBIX ’
CTATHCTHKH IIP. ITepBuuHast 00pabOTKa CTAaTHCTHUECKUX JaHHBIX. [ paduueckoe ux npencrapienne. Haxoxaenue cpeqaux 2 23
XapakTepUCTUK, Ha0M0AaeMbIX JaHHbIX. PaboTta ¢ Tabauuamu, rpagukaMu, TuarpaMMaMy. '
Pa3nes 14. YpaBHeHus H HEPABEHCTBA
Conep:xkaHue y4eOHOro MaTepuaJa
Tema 14.1PaBHOCHIBHOCTE | PaBHOCWIJIBHOCTh YpaBHEHHH 1 HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMbI PABHOCHIIBHBIX TTEPEX0/IaX B
YPABHCHHUI M HEPABEHCTB. | ypaBHEHUSIX U HepaBeHCTBaxX. OOIIMe METO/IbI PEICHHs ypaBHEHUH: IEPEX0] OT PaBEHCTBA (QYHKLUHI K 4 19
OO0mme MeTOAbI PelICHUs] | PAaBEHCTBY apryMEHTOB JJII MOHOTOHHBIX (DYHKIIUNA, METOJT PA3JIOKEHUS HA MHOXKUTENH, METOJ] BBEICHUST HOBOM '
MepEMEHHOM, QYHKIIMOHAIBFHO- IpadUueCcKUil METO
Conep:xxanue yueOHOro MaTepuaJa
Tema 14.2 I'paduyecknii | OOmue METOABI peLLICHUS HEPABEHCTB: MEPEX0 OT CPAaBHEHHUS 3HAUCHUH (PYHKLHUHI K CPaBHEHHIO 3HAUCHUH
MeTOo/l pelleHust apryMEHTOB I MOHOTOHHBIX (DYHKIHH, METOA MHTEPBAJIOB, (YHKIHMOHAIBHO- rpadHueCKUl METO. 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 v
HEPABCHCTEA ¢ MOLYJIEM Onpenenenne moayns. Packpeitue Moayms no onpenenenuto, Ipocreiimme YPaBHEHUA 1 HEPABEHCTBA C 4 1,2
MoayneM. llpuMeHeHre paBHOCHIIBHBIX IEPEX0I0B B ONPEICTICHHBIX THIAX YPAaBHEHUH M HEPABEHCTB C MOYJIEM
Tema 14.4 YpaBHeHUSs U Conep:kanue yueOHOro MaTepuasa
HepaBeHCTBA C 3HakoMcTBO ¢ mapamerpom. [Ipocreiiire ypaBHEHHsI 1 HEPABEHCTBA C TAPaMETPOM 4 1,2
napaMmeTpamMu IIP. Pemenue npumMepoB 2 2,3
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IIP. PelieHue 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 nporpaMMoﬁ npeayCMOTPCHO BBIMNOJHCHUC OTACIBbHBIX BHJIOB pa60T, CBsA3aHHBIX C 6yay1ue171 HpO(i)eCCHOHaHLHOfI JCATCIBbHOCTBIO, 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-
MeTOAU4YeCKOMY 00ecriedeHHI0 YCJIOBHUIl peain3auuu NpPorpaMMbl JMCHUIIIHHbI

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

[lomemenne  kaOuHeTa  JOJMKHO  YIOBIETBOPATH  TpeboBaHusMm  CaHuTapHO-
AMUJIEMHO-JIOTHYeCKUX MpaBuia u HopMmatuBoB (CaulluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUIIOBBIM ~ 00OpYJOBaHHMEM, YyKa3aHHbIM B HACTOSIIUX TpPeOOBaHUAX, B TOM YHCIE
CHEUAIM3UPOBAaHHON yueOHONW MeOenpl0 W CpeacTBaMH OO0y4YeHHUs, JOCTATOYHBIMU IS
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 MIPE3EHTAIIMH, BUICOMATEPHAIIbl, UHBIE JOKYMEHTHI.

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

. MHOTO(YHKITUOHATHHBIA KOMIUICKC ITPETIOIaBaATEIIS;

. HaTJISAHBIE TOCOOMS (KOMIUICKTHI YYE€OHBIX TaOJNWIl, IJIAKaTOB, ITOPTPETOB
BBIJIAIOIINXCS YICHBIX-MAaTEMaTHKOB | JIp.);

. WH(OPMAIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

. 9KpPaHHO-3BYKOBBIE MTOCOOUS;

. KOMIUIEKT TEXHHYECKOW JOKYMEHTAllMH, B TOM YHCIIC TAcIopTa Ha CPeICTBa
00yueHHsI, ”HCTPYKIIUH 110 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€30IMacHOCTH;

. OMOIMOTEYHBINA (POH/I.

B OubnuoreyHslii (OHA BXOIAT YUEOHHKH, YYEOHO-METOJUYECKHE KOMILJIEKTHI

(YMK), obecnieunBaroniyie 0OCBoeHHe yueOHON AMCHUILINHBI «MaTeMaTuka», peKOMEHI0BaHHbIE
WIN JIONYyIIEHHbIE JUIS MCII0JIb30BaHMs B MPO(EeCCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3aLUsX,
peamu3yromux 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 JINTEpATypOH 110 MaTeMaTHKe.

B IIPOLIECCE OCBOEHUS MpPOrpaMMbl ydyeOHOW JuCHUIUIMHBI «MaremaTnka»
CTYJEHTBI TOJKHBI OJTYYUTh BO3MOKHOCTh JJOCTYMA K 3JEKTPOHHBIM YYEOHBIM MaTepuajam Io
MaTeMaTHKe, UMEIOLUIMMCS B CBOOOJAHOM JOCTyIe B ceTu VHTepHEeT (3/eKTPOHHBIM KHHIaM,

MpakTUKyMaMm, TecTam, Matepuanam EI'D u ap.).
6.2 UndopmannonHoe odecrniedeHne 00yueHust

OcHOBHAA JJUTEPATYPA

Auaredpa u Hayaja mMatemarudeckoro anaamsa. 10-11 xmaccel. ba3oBblil u yriryOneHHBIH
ypoBHHU : yuebnuk / 1. A. Anumos, 0. M. Konsarun, M. B. Tkauésa [u np.]. — 11 - e uzn. —
Mocksa : Ilpocsemenue, 2023. — 463 c. : un. — (Maremaruka : anreOpa W Hayama
MaTeMaTH4YeCKoro aHanusa, reometrpusi). —100 sk3.

Adredpa M Hayaja MateMaTudyeckoro anaam3a. 10-11 xmaccel. ba3oBblif U yriyOneHHbIH
ypoBHHU : yuebnuk / 1. A. Anumos, FO. M. Konsarun, M. B. Tkauésa [u ap.]. — 10 - e uzn. —
MockBa : IlpocBemenue, 2022. — 463 c. : wi. — (Maremaruka : anreOpa U Hayaia
MaTeMaTUYeCcKoro aHanusa, reometpusi). —100 3k3.

Auaredpa U Hayaja matemarudeckoro anaamsa. 10-11 xmaccel. ba3oBblil 1 yriyOneHHBIN
ypoBHHU : yueOHuk / III. A. Anumos, FO. M. Konsrun, M. B. Tkauépa [u np.]. — 9 - e uzn. —
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Mocksa : IIpocemenue, 2021. — 463 c. : un. — (Maremaruka : anreOpa ¥ Hayama
MaTeMaTU4YeCKOro aHainusa, reomerpusi). — 250 3Kk3.

I'eometpusi. bazoBsiii u yriyonennsiii yposau. 10-11 knaccsr : yue6nuk / JI.C. AtanacsH, B.®.
byry3oB, C.b. Kagomues u ap.- 9-¢ u3n.- M. : Ilpocsemenue, 2021.- 287 c. : mwi.- (MI'Y —
mkose). — 50 9k3.

I'eomeTpusi. ba3oBelit u yrinyonennsii ypoBau. 10-11 kiaccnr : yueonuk / JI.C. AtanacsH, B.®.
byry3oB, C.b. KagomnieB u ap.- 8-e uzn.- M. : Ilpocsemenue, 2021.- 287 c. : wi.- (MI'Y —
mkosne). — 50 3k3.

HManasin A. A. Maremaruka : yaeOnuk mas CITO / A. A. lanass. - 3-e u3a. — Mockga : @opym
: HULl UH®PA-M, 2023. - 544 c. — (Cpennee npodeccrnonansHoe obdpazoBanue). — URL:
http://znanium.com — Pexxum octyna: mo moJmmckKe.

bammakoB M. I. Maremaruka : yueonuk jst CITO / M. . bammakoB. — Mocksa : KnoPyc,
2022. — 394c. — (Cpemnee mpodeccronaibHoe oOpasoBanue). — URL : https: //
WWW.booK.ru. — Pexxum 0cTyma: 1o moamucke.

JlonmoJaHUTEIbLHAS JUTEPATYPA

HManasan A. A. COOpHHK 3a7a4d TI0 MareMaTHke : yueOHoe nocooue /A. A. JanasH , 3-¢ u3m. —
Mocksa : @opym, UHDPA - M, 2021. - 352 c. - (Cpennee npodeccruonanbHoe 00pazoBaHue). -
URL.: https://znanium.com. — Pesxum A0CTyma: 0 MOAIHCKE.

Nanassn A. A. ['eomerpuuecKue MOCTPOCHHUS HAa IUIOCKOCTH W B MPOCTPAHCTBE: 3ala4yd U
pemienus : yueOHoe mocobue / A. A. JlanasH. — 2-e uzn. - Mocksa : ®POPYM : UHOPA-M,
2020. - 464 c. : un. - (ITpodeccronansHoe obpazoBanue). - URL: https://znanium.com. — Pesxum
JOCTYTIA: TI0 TIOJIITUCKE.

bammakoB M.U. Matemaruka. IIpaktukym : ydeOHO-mpakTHueckoe mocodbue / M.U.
bammvako, C.b. DOnrmna. — MockBa : KunoPyc, 2023. — 294 c. — (Cpennee
npodeccronaipHoe obpazoanue). — URL : https: // www.book.ru. — Pexxum mocryma: mo
MOJIITUCKE.

Kykosa I'. C. Maremaruka Ha 100 6amnos : yuebnoe nmocooue / I'.C. XKykosa, M.®. Pymaiino.
— Mocksa : UTHOPA-M, 2021. — 480 ¢c. — URL : http: // znanium.com. — Pexum noctyna:
IO TIOJIITHCKE.

Boromonos H. B. T'eomerpus : yueObnoe nocodue g CIIO / H. B. boromonoB. — Mockaa :
WznarensctBo FOpaiit, 2023. — 108 c.— (Ilpodeccuonanbroe obpazoBanue). — URL:
https://urait.ru.— Pexxum gocTyna: Mo moucke.

Boromoaos H. B. AnreOpa n Hauana ananusa : yue6Hoe noco6ue it CI1O / H. B. Boromoros.
— Mockaa : UznatensctBo HOpaiit, 2023. — 240 ¢. — (IlpodeccuonanbHoe oOpa3oBaHue). —
URL: https://urait.ru.— Pexwum gocTymna: Mo moamrcke.

/. XapaKTepHCTHMKAa OCHOBHBIX BHJIOB Y4YeOHOWH JeSTeJIbHOCTH,

KOHTPOJIb X1 OLICHKA pe3yJibTaTOB y‘l@ﬁHOﬁ AUCHUIIJINHBI.

KoHTponb M oleHKa pe3ysbTaTOB OCBOCHHS Y4eOHON AMCUUIUIMHBI OCYILECTBIISETCS
npenojaBaTesieM B IMpollecce MPOBEACHUSI MPAKTHUUECKUX 3aHATUN, TECTUPOBAHUS, a TaKkKe
BBITOJIHEHHS 00YyYaIOUIMMUCS MHIMBUAYAIBHBIX 3aJaHUH U IPOMEXYTOYHOM aTTecTanueil.

MeTo1pI KOHTPOJIS HANIpaBJIeHbI Ha IPOBEPKY O0yUaIOIIUXCS:

v — BBINOJIHATH YCIIOBUSL 3[aHUS HA TBOPYECKOM YPOBHE C TMPEACTaBICHUEM
COOCTBEHHOU TTO3HITUH;
v — JIeTaTh OCO3HAHHBIN BBIOOP CITOCOOOB NEHCTBUI U3 paHee N3BECTHBIX;
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v/ —OCYLIECTBIATh KOPPEKLUIO (UCIIPABIEHHE) CAECIAHHBIX OMIMOOK Ha HOBOM YPOBHE
npeayaracMbIxX 3aJaHHil;

v — paboTaTh B IPYIIE U MIPEICTABIIATh KaK CBOIO, TAK U MO3UIIUIO TPYIIHI
Conep:xkanue DopMbI ) MeTOAbI
XapaKTepHCTI/IKa OCHOBHBIX BUJIOB N€ATCJIBHOCTH Oﬁy'lalOIIII/lXCSI KOHTPOJIA H OICHKH
(Ha ypoBHe y4eOHBIX el cTBHIT) pe3yJ1bTATOB 00y4eHHs
Adaredpa
Maremaruka (BKIIIOYAs pa3ienbl «AnreOpa W Havana 1. MuTepnperanus
Paznen 1. | maremaTudeckoro anammzay, «l'eoMmerpus», «BeposSTHOCTH U | pe3yNbTaTOB HAOIIOIEHUI
IloBTOpeHne Kypca | craTucTka») (0a30BbIi YPOBEHB) - TpeOOBaHUS K MPEAMETHBIM | 3a JIeSTEILHOCTBIO
MaTeMaTUK pe3yJibTaTaM OCBOCHHs 0a30BOr0 Kypca MaTeMAaTHUKU JIOJDKHBI | 00yYaromerocs B
OCHOBHOM LIKOJIbI OTpaxaTh: nporecce OCBOCHUS
- BIQJCHHC METOJaMHU J0KAa3aTeNIbCTB, AJITOPUTMAMHU | 00pa30BaTEILHOMN
Pa3znen 2. IIpsiMble | | penieHus 3aa4; yMeHHe (OPMYIHPOBATH OMPEIEIICHHUS, aKCHOMBI | TIPOTPAMMBI.
IJI0CKOCTH B |1 TEOpEeMBbI, TPUMEHITh WX, MPOBOJUTH JOKa3aTEIbHBIC 2. CraproBas
NMPOCTPAHCTBeE. paccyKIIeHHUs B X0JI¢ PEIICHUS 3a/1a4; JMUAarHOCTUKA TOJTOTOBKHU
- YMEHHE OIIepHpOBATh IOHATHSIMH: CTCIEHb YHCIA, | O0YJIaroIuXCs no
Paszpnen 3. | norapu™M 4YKcIa; YMEHHUE BBINIOJHATh BBIYUCICHUE 3HAYCHHH U | IIKOJILHOMY Kypcy
Koopannatsl U | IpeoOpazoBaHMsl BBIPAKEHUH CO CTENEHSAMH U JIoTapuMaMu, | MAaTeMAaTHKH; BBISIBICHUE
BEKTOPbI B | IpeoOpa3oBaHus APOOHO-PAIIHOHATBHBIX BRIPAXKEHUH; MOTUBAallUd K HU3YyYECHUIO
NMPOCTPAHCTRBE. - yMEHHE OIEepUpOBaTh IOHATHUAMH: pallMOHANBHBIC, | HOBOTO MaTepuaa.

Pasgenxr 4. OcHOBBI

TPUTOHOMETPHH.
TpuronoMerpuyecku
e pynknun

Paszpnen 5

KoMmmiekcHbIe YucIa

Paznen 6.
IIpousBognas 7
nepsoodpasHas
GyHkuun

Paszpnen 1.

MHOrorpaHHMks "
TeJla BpallleHust

Paznen 8
IlepBooGpa3nas
byHkuun, ee
npuMeHeHUe

Paszngen 9. Crenenn u
kopuu. CreneHHas,

GyHkuun

HMppanyoHaIbHbIE, MTOKa3aTeNbHEIE, CTETICHHEIE,
JorapuQMHUYEcKHe, TPUTOHOMETPUYECKUE  YPaBHEHHUS u
HEPABEHCTBA, X CUCTEMBEI,

- YMEHUE ONEpUPOBATh TMOHATHUAMHU:  (PYyHKIMA,
HempepbiBHAas  (QYHKIMSA,  MPOM3BOJHASA,  IE€pBOOOpasHas,

ONpEAENCHHBI HMHTErpaj; yMEHHE HaXxOIUTh IPOU3BOJHBIC
JJIEMEHTAPHBIX (DYHKIHMH, WCIOJNB3Ysl CIPABOYHBIE MaTEpHAbI,
WCCIIEIOBATh B MMPOCTEHUIIHNX CIy4asix GyHKIIMA HA MOHOTOHHOCTD,
HaxXOAWTh HaWOONbLIME M HAUMEHBbIIME 3Ha4YeHUs (QYHKUUM;
CTpOUTh TpadUKd MHOTOWICHOB C HCIIOJIB30BAHUEM arapara
MaTEeMaTHYECKOT0

aHaJIn3a; NPUMCHATL HNPOU3ZBOAHYHO IIPpH

pelieHnH  3aJad = Ha  JIBIDKCHHE,  peliaTh  MPaKTHKO-
OpPHECHTHPOBAaHHBIE 3a7ayll Ha HauOONbIIME W HAWMEHBIIHE
3HAUCHMSI, HA HAXOXKJICHNE IYTH, CKOPOCTH U YCKOPEHNS;

- yYMEHHE ONECpPUPOBATH MOHATHUSIMH: pPalMOHAIBHAS
byHKIH, hyHKIH, byHKIIHS,

norapupmudeckas (QYHKUMS, TPUTOHOMETPUUYECKHE (DYHKIMH,

MoKa3aTeNbHas CTETICHHAs
oOpaTHble (QYHKIMH; YMEHHE CTpPOUTh TpadUKd H3YYEHHBIX
(GyHKUMH, UCTIONB30BaTh TpaUKU MPU HM3YYEHUH HPOLECCOB U
3aBUCHMOCTEH, TIpH pemIeHuH 3a7ad U3 JpYTuX Y4eOHBIX
MPEeIMETOB M 3aJad M3 PealbHOW KHU3HH; BBIpaXaTh QOpMylaMu
3aBHCHMOCTH MEX]ly BETMUNHAMU;

- yYMEHHE pemiaTh TEKCTOBBIE 3aa4d Pa3HBIX THIIOB (B
TOM YHMCIIe Ha MPOLEHTHI, AOJM U YacTH, Ha ABIKEHHUE, padoTy,
CTOMMOCTbH TOBApPOB M yCIYT, HAJIOTH, 33J]a41

U3 00JacTH yOpaBieHHWA JUYHBIMH W CEMEHHBIMHU
(mHaHCaMM); COCTABIISTH BBIPAXKEHUS, YpaBHEHHUS, HEPABEHCTBA U

3. Texkymuit
KOHTPOJIb B (hopMe:

- YCTHOTO |
MIMCBMEHHOTO OTIPOCa;

- TIPaKTUYECKHX
pabor;

- KOHTPOJIbHBIX
pabot 1o TemMaM pas3zerioB
JMCIHIUINHEI,

4. . MUrorosas
arrecraiiusi B Qopme
JK3aMeHa
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Paznen 10.
IToxa3zaTenbHasn
byHxuus

Paznen 11.
Jlorapugmnbi.
Jlorapugpmuueckas
GyHkuus

Paznen 12.
MHuo:xecTBa.
DJIeMeHTBhI TEeOPUH H

rpagos

Pa3nen 13.
DJIeMeHTBbI
KOMOMHATOPHUKH,
CTATHCTHKHU "
Teopuu
BEpPOSITHOCTEHA.

Pa3nen 14.
YpaBHenns U
HEPaBEHCTBA

UX CHCTEMbl IO YCIIOBHMIO 33JadM, MCCIIEOBAaTh I10JIy4E€HHOE
peleHre U OLIEHUBAaTh NPaBAONOA00HOCTh PE3yIbTaTOB;

- YMEHUE ONEpUpOBaTh IOHATUSIMH: CpEIHEe
apudMeTniyeckoe, MenuaHa, HauOonbpllee W  HaWMEHbLIEe
3HAYeHUs, pa3Max, JAUCIEPCHs, CTaHIApTHOE OTKJIOHEHHUE
YHUCIOBOro HalOopa; yMEHHE U3BJIEKAaTh, WHTEPIPETHPOBATH
WHPOpPMALIUIO, TPEACTABICHHYI0 B TaONHMIaxX, Ha JUarpammax,
rpadukax, OTPaXKaloLIyI0 CBOICTBA pEaJbHBIX MPOLIECCOB U
SBIICHUH; TPENCTAaBIATh WH(OPMAIMIO C MOMOIIBIO TaOIHI U
JarpamMM; UCCIIeI0BaTh CTaTUCTHYECKHE AaHHBIE, B TOM YUCIIE C
[IPUMEHEHUEM rpaMueCcKUX METOJIOB U JEKTPOHHBIX CPEACTB;

- yYMEHHE ONECpPUPOBATH MOHITUSMH: CIYYalHBIA OMBIT U
cilyyailHoe COOBITHE, BEPOSITHOCTD CIIy4aifHOIO COOBITHSI; YMEHHE
BBIUUCIIATH BEPOSTHOCTH C HCIOJIB30BAaHUEM TIpaduyecKux
METOAOB; TIPUMEHATH (OPMYIBI CIOXKEHHS W YMHOXKEHHS
BEpOATHOCTEH, KOMOWHATOPHBIE (PAKTH M POPMYIBI IPU PELICHUH
3a]a4; OLEHUBATh BEPOSTHOCTH PEaNbHBIX COOBITHIT; 3HAKOMCTBO
CO CIIyYyallHBIMM BEIMYMHAMH;, YMEHHE NPUBOAUTH HPUMEPHI
NpOSIBJIGHUs] 3aKOHAa OONBIIMX YHCEJ B NPUPOAHBIX H
0OIIECTBEHHBIX SIBICHHAX;

- yYMCHHE ONEpPUPOBaTh MOHATUSAMH: TOYKa, HpsAMasi,
IUIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBINA YToJl, CKPEIINBAIOIINECS
npsMble, MApAUICTbHOCTh M TEPIECHANUKYISPHOCTh TPSMBIX H
IUIOCKOCTEH, YTOJI MEXOy MNPsIMBIMH, YIOJl MEXIY NpsAMOH H
TUIOCKOCTBIO, YTON MEXY MIIOCKOCTSMH, PACCTOSHIE OT TOYKH JI0
IUIOCKOCTH, PAacCTOSHUE MEXIY NPSMBIMH, PAcCTOSHHE MEXIY
IUIOCKOCTSIMM; yYMEHHE HCIOJIb30BaTh TMPH PEIICHUU 3a/1ad
n3ydeHHbIe (aKThl U TEOPEMBI IUTAHUMETPHU; YMEHHE OIICHUBATH
pa3Mepsl 00bEKTOB OKPY’KAIOIIEro MUPA;

- yMEHHE OIEpHUpOBaTh MOHATHSIMHU: MHOTOTPAHHUK,
CeueHHEe MHOIOrpaHHMKa, KyO, Tapajulelenunen, Npu3Ma,
nupamua, Gurypa U MoBEpXHOCTh BPAlICHUS, IHIMHAD, KOHYC,
map, cdepa, cedeHuss QUTYpPHl  BpalleHUs, IUIOCKOCTb,
Kacatommasicsi cdepsl, HWINHIPA, KOHyCa, IJIOMalb OBEPXHOCTH
MUPaMUJIBL, IPU3MBL, KOHYCA, IIMJIHMHPA, TUIoMaas chepbl, 00bEM
Ky0a, IpsSMOYTOJBHOTO Hapajuleenunesia, MUPaMuabl, MPU3MBI,
LWINHIPA, KOHYCa, L1apa; yMeHne H300pakaTh MHOTOTPAaHHUKH U
MOBEPXHOCTH BpAlICHUS, WX CEUCHHS OT PYKH, C TOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; 3HAKOMCTBO
C CUMMETpPHUSMH B MPOCTPAHCTBE;, 3HAKOMCTBO C IMPAaBHJIBHBIMH
MHOT'OI'pPaHHUKAMU;

- yYMEHHE ONEepUpoBaTh IMOHATHUAMH: [BIDKCHHE B
MPOCTPAHCTBE,  NOJOOHBIE  (GUIYppl B IPOCTPAHCTBE;
WCTONB30BaTh OTHOLICHHE IJIOMIAZCH MOBEPXHOCTEH M 00BEMOB
MO0OHBIX (UTYD TIPH PEIICHUH 33/1aY;

- yYMEHHE BBIUUCISTh FEOMETPHUYECKHIE BEIMYUHBI (JJIMHA,
yroj, IUiOmagb, OOBEM, IUIOMAAb ITOBEPXHOCTH), HCIIONIB3YS
n3ydeHHbIe GOPMYJIIBI B METO/IBI,

- yYMEHHME ONEepHUpOBaTh MOHATHAMH: NPAMOYIOJIbHAS
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CHUCTEMa KOOPAWHAT, KOOPIAWHATHI TOYKH, BEKTOpP, KOOPIWHATHI
BEKTOPA, CKAJIAPHOE IPOU3BENEHUE, Yroll MEXAY BEKTOpaMH,
CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOpA Ha YHCIO; HAXOIHTH C
MOMOIIBIO M3YYEHHBIX (POpMYN KOOPIMHATHI CEPElUHBI OTPE3Ka,
paccTOsSIHUE MEXY IByMs TOUKaMH;

- YMEHHE BbIOUPATh NOAXOAAIINI N3YUYEHHBIH METOA VIS
pelieHus 3a1add, pPacro3HaBaThb MaTeMaTH4ecKue QaxkTbl |
MaTeMaTHYECKHE MOAEIM B IPHUPOAHBIX U OOIIECTBEHHBIX
SIBIGHUSIX, B  HMCKYCCTBE; YMEHHE TPUBOJIUTH IPHUMEPHI
MaT€MAaTHUYECKUX  OTKPBITUA  POCCUHUCKOM M MUPOBOH
MaTEMaTHUYECKON HayKH.

- yYMEHHE OIEepUpOBaTh MOHATHUSAMHU: OIpEJEIICHHE,
aKCHOMa,  Teopema, CJIEJICTBHE, CBOMCTBO,  TIPHU3HAK,
JOKa3aTeNIbCTBO,  PABHOCUIIBHBIE  (DOPMYJIHPOBKH;,  yMEHHE
(dopMynHpoBaTh 0OpaTHOE M IMPOTHBOIOIOKHOE YTBEPKICHUE,
MPUBOJUTH NPUMEPHl W KOHTPIPUMEPHI, HCIOIB30BaTh METOJ
MaTeMaTHUYecKOW  WMHIYKIMH;  TMPOBOAMTH  JOKa3aTelbHBbIC
pacCyXIeHUsl TpH peEIIeHWH 3aJad, OLCHHMBATH JIOTHYECKYIO
MIPaBUIIBHOCTD PACCYKICHHMH;

- YMEHHE OIEepUpOBaTh MOHATHAMH: MHOXXECTBO,
MTOJMHOKECTBO, ~ ONEpaluU HaJ MHOXECTBAMM; YMEHHE
WCIIONIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapar TUTSE
OMHCAaHUSl peaJbHBIX IPOLECCOB M SBIEHUN W TpH pelIeHUU
3aja4, B TOM YUCJIE U3 APYI'HX YUeOHbIX IPEIMETOB;

- yYMEHHE ONEepPHPOBATh MOHATUSIMHU: I'pad, CBI3HBINA rpad,
JepeBo, LMK, Ipad  Ha IUIOCKOCTH,; YMEHHE 3a7aBaTh H
OMHUCHIBATH Tpadbl pPasIMYHBIME CIIOCOOAMH; HCIIOJIb30BATh
rpadbl IpU pEeICHUN 3a/1aY;

- yMEHUE CBOOOJIHO OIEpUPOBaTh2 IMOHATHSIMU:
COoueTaHHWe,  TEepPEeCTaHOBKA,  YHCIO  COYETaHWil,  HYHCIO
NEpecTaHoBOK;  OmHOM  HbloTOHA;  yMeHHE  NPUMEHSTbH
KOMOWHaTOpHBIE (PAaKTHI U pacCyKCHUS JIJIs PEIICHHUS 3a/1a4;

- yMEHHE OINEepHUpOBATh MOHATHAMU: HATYpaJIbHOE YHUCIIO,
LeJ0€ YHCIO0, OCTaTOK MO MOAYJI0, PAalMOHAJIBHOE YHCIIO,
VppalMoHaJIbHOE YHCIIO0, MHOXXECTBA HATYpPalbHBIX, MLEJBIX,
palMOHANBHBIX, JEHCTBUTEIBHBIX YHCEN, YMEHHE HCIOIb30BaTh
npusHaku genumocty, HOJ[ m HOK, anmroput™m EBknmpa npu
pelIeHnH 3aJa4; 3HAKOMCTBO C pa3jIHYHBIMU TO3WIIHOHHBIMU
CHUCTEMAaMHU CUHCIICHHUS;

- yMeHHe CBOOOJHO OIIEPUPOBAThH IMOHATUSIMH: CTEIICHD C
LENbIM TOKa3aTeseM, KOPEHb HAaTypaJbHOW CTENEHH, CTENEHb C
palMOHANBHBIM TIOKa3aTeleM, CTENeHb  C JAEHCTBUTENBHBIM
(BellleCTBEHHBIM) TTOKA3aTeNeM, JIOrapu(pM Yuciia, CHHYC, KOCUHYC
Y TAaHT€HC NPOU3BOJIBHOTO YHCIIA;

- YMEHHE OIEpPHpPOBATh TOHATHUSMH: TOXIECTBO,
TOXJECTBEHHOE TNpeoOpa3oBaHUe, ypaBHEHUE, HEPaBEHCTRBO,
CHCTEMa YpaBHEHUI M HEPaBEHCTB, PABHOCHIBHOCTh YPaBHEHMH,
HEpPaBeHCTB M CHCTEM, pallMOHAJbHBIE, HWpPPAIOHAIBHEIE,
MOKa3aTeNbHEbIE, CTETIEHHBIE, norapudMuueckue,
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TPUTOHOMETPUYECKHE YPAaBHEHHS, HEPAaBEHCTBA U CHCTEMBI,
YMEHHE pellaTh YpaBHEHHS, HEPABEHCTBA U CHCTEMBI C TIOMOLIBIO
Pa3NMYHBIX TPUEMOB; pelIaTh ypaBHEHUsS, HEPAaBEHCTBA W
CHCTEMBI C TapaMeTPOM;IPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX
CHCTEMBl IJIsl PEUICHHS MaTeMaTH4ecKuX 3afad M 3aJad U3
Pa3IMYHBIX 00JIACTe HAYKH U PealbHOM KI3HH;

- yMeHHE CBOOOJHO OMEpPHUPOBATh MOHITUSAMH: Tpaduk
¢dbyakmn, odbpaTHas GpyHKINSA, KOMIO3UIUA (HYHKITUA, JTHHEHHAS
¢byHKUuMs, KBagpaTuyHas QpyHKIHS, cTeneHHast GYHKIHS C LeIbIM
mokaszareieM, TPUTOHOMETPHUYECKHEe  (YHKUWH, OOpaTHBIC
TPUTOHOMETPHUUYECKUE hyHKIHY, MOKa3aTeNbHas "
norapupmuyeckas  (QyHKIHH; yMEHHE CTPOUTHh  TpaduKu
(hyHKIMH, BBIMOMHATH TpeolOpa3oBanus rpadukoB (GyHKIWH;
YMEHHE WCHOJBh30BaTh Tpadukd QYHKOUA [ W3YYCHHUS
MPOIECCOB U 3aBUCHUMOCTEH TpH pelIeHWH 3afad W3 JpyTrux
Y4eOHBIX TIPEIMETOB W W3 pEaJbHOW JKWU3HW; BEIPaXaTh
dbopMynaMu  3aBUCHMOCTH  MEXAy BEJIUYWHAMHU;  yMEHHE
CBOOOJIHO OIEpPHPOBATh TMOHATHAMH: UYETHOCTh  (YHKIIHH,
MIEPHOANIHOCTD hyHKITIH, OTPaHUYEHHOCTh (hyHKITHY,
MOHOTOHHOCTh (PYHKIMH, SKCTpeMyM (YHKIHH, HauOojibllee U
HauMeHbIllee 3HaueHHWe (YHKIMH Ha TPOMEXKYTKE, yMEHHE
MPOBOJUTH HCCIeNoBaHWEe (QYHKIMHM; YMEHHE HCIIOJIb30BaTh
CBOWCTBa MW Tpaduku QYHKUUH [N pElIeHUs ypaBHEHUH,
HEpPaBeHCTB W 3a7ad C T[apamMeTpamH; H300pakaTh Ha
KOOPJMHATHON IUIOCKOCTM MHOXKECTBA PELIECHUN ypaBHEHMU,
HEPaBEHCTB U MX CHCTEM;

- YMEHHE CBOOOJIHO OIEpUPOBATh MOHSTHAMU:

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

MOCIIEZI0BATENIEHOCTH, B TOM YHCIIE C TIOMOIIBI0 PEKyPPEHTHBIX
opmyu;

- YMEHHE OIEPHUPOBATH TOHATHUSMH: HEMPEPHIBHOCTH
(yHKIIMM, acUMOTOTHI Trpaduka QYHKOWW, TepBas W BTOpas
MPOM3BOHAS (PYHKIIMK, TEOMETPUUCCKUN W (U3UYSCKUI CMBICIT
MIPOM3BOAHOM, TIEpPBOOOPA3HAS, ONPEIeIEHHBIN HHTETPall; YMEHHE
HaxXxOJUTh AaCUMNTOTHI Tpaduka (YHKINH, YMEHHE BBIUYUCIATH
MIPOU3BOIHBIC CYMMBI, MIPOU3BEACHUS, YACTHOTO M KOMITO3UIINN
(yHKIMI, HaXOIWUTh YypaBHEHHE KacaTeNbHOH K rpaduky
dbyHKIMM;  yMEHHWE  WCIOJNB30BaTh  TPOW3BOTHYIO IS
rccienoBanns PyHKIUH, A1 HAX0XKIEHUS HAMITY4IIero pelIeHUs
B TNPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKUX U
(dbm3udecKkux 3ajavax, Ui ONPEACIICHUS CKOPOCTH U YCKOPCHUS;
HaxXOJWTh IUIOMIAM H 00BEMBI (PUTYP C MOMOIIBI0 MHTErPaa;
3HAKOMCTBO C MAaT€MAaTHYECKHM MOJICSIIMPOBAHHEM Ha TPHUMEpE
nudepeHnnanbHBIX YpaBHEHUM;

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

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

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

- YMEHUE ONEePUPOBATH MOHATUSAMMU: CITydaliHas BEINYMHA,
pacmpefieieHle  BEPOSITHOCTEH, MaTeMaTH4ecKoe OXKHIaHHE,
JMCTIEPCUST M CTaHJAPTHOE OTKIIOHEHUE CIy4aiiHON BETMYWHEI,
(yHKIMU  pacmpeleNieHHs W IUIOTHOCTH — PaBHOMEPHOTO,
MOKa3aTelbHOTO W HOPMAIBHOTO  paCIpeleNeHHd; yMeHUe
WCTONB30BaTh  CBOMCTBA W3YUYCHHBIX  pAaCHpeAeiCHUi IS
pelieHus 3a/a4; 3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJBLIMX
YKCeN, METOJIbI BEIOOPOYHBIX MCCIICJOBAHUIA; YMEHHE PUBOIUTD
MPUMEPHI TPOSIBICHUS 3aKOHA OONBIINX YKCET B MPHPOIHBIX U
0OIIECTBEHHBIX SIBICHUAX;

- yMEHHE CBOOOJHO OMEPHUPOBATh MOHATHUSIMH: TOYKA,
npsiMasi, TUIOCKOCTbh, TIPOCTPAHCTBO, OTPE30K, JIyY, MIIOCKUH yrod,
JBYIPAHHBI  yroj, TPEXTPaHHBIA YroJ, TepeceKaroIuecs,
napajieNbHble U CKpEeIlMBaroIInecs NpsMbIe, MapaiebHOCTh |
MEPHIEHINKYISIPHOCT TPSMBIX M IUIOCKOCTEH, YOl MEeX1Iy
MPSIMBIMHU, YTOJl MEKIY MPSIMOM M TUIOCKOCTBIO, YIOJI MEXIy
IUIOCKOCTSIMM; yYMEHHE HCIOJIb30BaTh MPH PEIICHUU 3a/1ad
n3yueHHbIe (HaKThl U TEOPEMBI TAHUMETPHUU; YMEHHE OIICHUBATD
pasMepbl 00BEKTOB B OKPY)KAIOIIEM MHPE;, YMEHHE OTIEpPHPOBATH
MOHSTHSIMU: MHOTOTpaHHHUK, ceueHue MHOTOTPaHHUKA,
NpaBWIbHBIA MHOTOTPaHHHMK, MpH3Ma, NUpamuaa, ¢urypa u
MOBEPXHOCTH BpAIlleH!s, IIHIHHID, KOHYC, ap, cgepa, pa3BepTKa
MOBEPXHOCTH, CEYECHUSI KOHYCa W LWIMHAPA, HapajulelbHbIe OCH
WM OCHOBAHHMIO, CEUEHHE 1Iapa, IIIOCKOCTh, Kacaromasics chepsl,
MWINHIPA, KOHYCa; YMEHHE CTPOWTh CEUeHHE MHOTOTPAHHUKA,
n300pakaTb MHOTOI'PAaHHUKH, (PUTYPHI M IOBEPXHOCTH BpALICHUS,
WX CEUYCHHUs, B TOM YHUCIIE C IMOMOIIBIO JJIEKTPOHHBIX CPEJICTB;
YMEHHE TpPHUMEHITH  CBOWCTBA  TreoMeTpHuYecKHx  (Quryp,
CaMOCTOSITEIbHO  (POPMYJIUPOBATH  OMpPENENICHUs]  H3y4aeMbIX
¢uryp, BBIABHraTh THIIOTE3BI O CBOWCTBAX W NpU3HAKaX
reoMeTpuyeckux (uryp, oOOCHOBBIBaTH WIIM OIPOBEPraTh HX;
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yYMEHHE IPOBOAUTH KiIaccu(UKaUio (UIYp IO pPa3IMYHbIM
MPU3HAKAM,  BBIIOJHATH  HEOOXOIWMBIE  JOTOJHUTEIbHBIE
MIOCTPOEHNS;

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

- YMEHHE CBOOOIHO OINEpUPOBaTh MOHSATHAMHU:
JBIDKEHHE, TapaJuIeNIbHbIN IEPEHOC, CUMMETPHS Ha IJIOCKOCTH U
B NIPOCTPAHCTBE, TIOBOPOT, IIpeoOpa3oBaHue MOAOOHS, TTOT00HBIC
(Gurypsl; yMeHue pacro3HaBaTh paBHBIE M MMOA0OHBIE (UTYPHI, B
TOM 4YHUCIIE B MPUPOAE, HCKYCCTBE, apXUTEKType; YMEHHE
WCTONB30BaTh ~ T'GOMETPUYECKHE  OTHOIICHUS, HaXOJIUTh
TeOMETPUYECKUE BETUYMHBI (JUTMHA, YTOIl, TIOMAAb, 00heM) TIpH
peleHny 3a1a4 U3 APYTuX Y4eOHBIX NMPEIMETOB U U3 pealbHON
KHU3HH;

- YMEHHE CBOOOIHO OIEpUPOBaTh HOHATHAMHU:
MPSIMOYTOJIbHASI CUCTEMa KOOPAMHAT, BEKTOP, KOOPAWHATHI TOUKH,
KOOpAWHATHI BEKTOpa, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOpa
Ha 4YHCJO, pa3JIoXKEeHWe BeKTopa NO 0a3ucy, CKaIsIpHOE
MPOM3BEICHNE, BEKTOPHOEC  MPOU3BEACHUE, yroJd  MEXKIY
BEKTOpaMM; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIN M KOOPAMHATHBIH
METOJ JJsl PEUIeHUs] TeOMETPHYECKHX 3ajad W 3ajad Jpyrux
y4eOHBIX MPEAMETOB; 3HAKOMCTBO C MOHSATHUSAMH: MaTpuiia 2x2 u
3x3, ompenenuTedb  MaTPULBl, T'€OMETPUYECKHH  CMBICI
OTIpEACTTUTENS;

- YMEHHE MOJEIMPOBATh PEaJIbHbIE CUTYallMU Ha S3bIKE
MaTEeMaTHKH; COCTABJISITh BEIPAKEHUsI, YpaBHEHNs, HEPABEHCTBA U
WX CHCTEMBI MO0 YCJIOBHIO 33/Ia4H, HCCIIEJOBATh TOCTPOCHHEIE
MOJIENIN c WCIIOJIb30BaHUEM anmapara anreOpsl,
WHTEPIPETUPOBATH MOJTYYeHHBIH pe3ymbTaT; CTPOHTH
MaTeMaTHYECKHE MOJIENIU C ITOMOILBI0 T€OMETPUIECKUX MOHATHH
W BEJIHWYMH, PellaTh CBA3aHHBbIE C HUMHU IPAKTUYECKUE 3a7aqi;
COCTaBIISITh BEPOSITHOCTHYIO MOJIENIb M WHTEPIPETUPOBATH
MOJMYYEHHBIH  pe3yjbTaT,  pelars  [pUKIagHble  3aJadd
CpeAcTBaMH MaTEeMaTHYeCKOTO aHAJIM3a, B TOM YKCIIE COIMAaIbHO-
SKOHOMHYECKOTO U (PU3MUECKOTO XapaKTepa;

- yMeHHE BBIOMpaTh MOAXOISIINN METOZ Ul PEeIICHHS
3ajjaud; TOHMMaHWE 3HAYUMOCTH MATEMAaTHKH B H3YYCHUH
MNPUPOAHBIX M OOIIECTBEHHBIX IMPOLECCOB M SIBICHUN; yMEHHUE
pacro3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMEHHE TPHUBOAWUTH TPHMEPHl MAaTEeMaTHYECKHX OTKPBITUH
POCCHICKOI 1 MUPOBOM MaTEMaTHYECKOH HAYKH.

32




HJ'IaHI/IpyeMBIG JIMYHOCTHBIC PE3YJIbTAThl B XO0AC€ p€ainu3aliiu IIPpOIrpaMMbI
JUCITUITIINHBI MaremaTuka

crenransHocTH: 21.02.05 3emenbHO- nMyliecTBeHHbIE oTHOIEHUs, 21.02.06 MHpOpMalIMOHHBIE CUCTEMBI
o0ecreyeHne TPaloCTPOUTENILHON AEITEIbHOCTH

JInuHOCTHBIE pe3yJIbTaThl
peaju3alnuu NporpaMMbl BOCIIUTAHMS, ONIpeJejieHHbIe 0TPacJieBbIMH TPeOOBAHUAMMU
K 1eJI0BBIM Ka4eCTBAM JMYHOCTH

HGMOHCT‘pI/Ip}IIOHlI/Iﬁ TOTOBHOCTE M CIIOCOOHOCTh BECTHU JUajior ¢ JpyrumMu JrxOJIbMH,
JO0CTUIaTh B HEM B3aMMOIIOHHMMaHMA, HaXOAUTh O6H.[I/Ie e 1 COTPpYAHUYATh IJId UX JIP13
JOCTHIXKCHU B HpO(l)CCCHOHaHBHOI;'I JCATCIIBHOCTHU

[TposiBrsitomnii CO3HATENTLHOE OTHOIICHHE K HEMIPEPHIBHOMY 00Pa30BaHHIO KaK yCIOBHUIO

. . o JIP14
yCIeuHoHt npogeccuoHabHOM U 001IECTBEHHOM AeSTeNbHOCTH

[TposiBistromuii rpaXk1aHCKOE OTHOIIEHHE K MPOGECCHOHATBHOMN IEATEIIEHOCTH KakK K
BO3MOKHOCTH JINYHOTO YYacTHs B PELIEHUU OOILECTBEHHBIX, TOCY1apCTBEHHBIX, JIP15
OOIICHAIIMOHAIBHBIX MTPOOJIEM

HpI/IHI/IMaIOIJ_II/Iﬁ OCHOBBI KOJIOTMYECKOM KYJbTYPHI, COOTBeTCTBYIOH_[Cﬁ COBpPCMCHHOMY
YPOBHIO 5KOJIOTHYCCKOT'O MBIIIJICHUS, HpI/IMeHSIIOHII/Iﬁ OIIBIT 3KOJIOTHUYCCKHU

OpPUEHTUPOBAHHON Pe(IIEKCUBHO-OLIECHOYHON U MPAKTUYECKON JEATEIbHOCTH B dKU3HEHHBIX JIP16
CUTYaIUSIX B IPo(ecCHOHAIBHON e TEeIbHOCTH

CrniocoOHblif B 1IM(POBOH Cpe/ie UCTIONb30BaTh Pa3IUYHbIE IM(PPOBBIE CPENICTBA,

MO3BOJISIFOIIME BO B3aUMOJEHCTBUU C IPYTUMHU JIFOJbMH JOCTUTATh TOCTABJICHHBIX LEJEH, JIP17

IIPOBOJIUTH OLICHKY MH(OpMAINH, €€ JOCTOBEPHOCTH, CTPOUTD JIOTHYECKHE YMO3AKIFOUEHUS
Ha OCHOBaHHUH MOCTYMNaroLel HHPOopMaIIU

CneununanbHoctn 08.02.01 CtpouTenbCTBO U 3KCIITyaTalus 30aHui U coopyxenui, [1 08.02.12
«CTpOUTENbCTBO M SKCIUTyaTalusi aBTOMOOWJIBHBIX Pa0OT, a’spoOAPOMOB M TOPOJCKHUX MyTel
coobuienus», 08.02.07 MoHTax M SKcIUTyaTalus BHYTPEHHHX CaHTEXHHUYECKUX YCTPOICTB,
KOHJIMITNOHUPOBAHHS BO3yXa U BEHTUIISIIUU

JIn4YHOCTHBIE pe3yJIbTAThI
peanu3alnuy NporpaMMbl BOCIIUTAHNS, ONpe/ie/IeHHbIe 0TPacjeBbIMH TPeOOBAHUAMH
K /IeJIOBBIM KauyecTBaM JHYHOCTH

CriocoOHBIM MpH B3aUMOJIEHCTBUU C JAPYTUMHU JIIOJABMM JIOCTUTaTh IMOCTAaBJICHHBIX LEJeH,
cTpemsmuiics K (OPMHPOBAHUIO B CTPOMTEIBHOM OTpaciM U CHCTEME SKUJIMIIHO- JIP13
KOMMYHQJIBHOI'O XO3sIiCTBa IMYHOCTHOI'O POCTA KaK MpodeccruoHaia

CrocoOHBI CTaBUTH Mepe]l cOOO0M IeNu MO IS PeIIEHUs] BOSHUKAIOUINX MPOPECCHOHATBHBIX
3a/1a4, MOJAOMPaTh CIOCOOBI PEIICHUs] U CPEJCTBA PAa3BUTUSI, B TOM YHCIIE€ C HCIOJIH30BAHUEM JIP14
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

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

JIP15
npodeccuu
CrocoOHBII MCKAaTh W HAXOAUTh HEOOXOMUMYI HH(OPMAIMIO HCIONB3Yys pa3HOOOpa3HbIe
TEXHOJIOTUM €€ IIOMCKa, Jid PCIICHHUA BO3HHUKAIOMIUX B IIPOHECCE HpOHSBOHCTBeHHOﬁ JIP 16

AEATENILHOCTH TPOOJIEM TMpPH CTPOUTEIBCTBE M OKCIUTyaTallMd OOBEKTOB KalUTaJIbHOTO
CTPOHTEIIbCTBA;

CrniocoOHBINM BBIIBUTATh albTEPHATHBHbIE BAPHAHTHI JCUCTBUI C LENbI0 BHIPAOOTKH HOBBIX
ONTHMAJIbHBIX AJITOPUTMOB; TO3UIMOHUPYIOUIMI ce0sd B CeTH Kak pe3yJbTaTUBHBIM H JIP 17
IIPUBJIEKATEIbHBIN YYaCTHUK TPYAOBBIX OTHOLICHUH.
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