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IlosicHuTeILHAS 3aMUCKA

IIporpamma «Marematuka i Bcex» (Iloaroroska k OI'D o MaTemaTHKe) 110 BHEYPOUHOM JESATEIBHOCTH
Ha 2022-2023 y4eOHblil roJ1 cocTaBlieHa B COOTBETCTBUU CO CIEAYIOIIUMH HOPMAaTUBHO-ITPABOBBIMU
JTOKYMEHTaMHU:

* ®epnepanbHbIM 3aKk0oHOM OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoin @enepanum»;

* Ilpukazom MunoOpnayku Poccum ot 17.12.2010 N 1897 (pen. ot 31.12.2015) "OO6 yrBepxaeHUU
(denepaIbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa OCHOBHOTO 001Iero oopa3zoBaHus";

* IlopsakoM oOpraHu3alii W OCYHIECTBJICHHS 0Opa30BaTENbHOW JESITEIBHOCTH 10 OCHOBHBIM
00m1eo0pa3oBaTeIbHBIM IpOTpaMMaM - 00pa3oBaTEIbLHBIM ITPOrPAMMaM HavaIbHOTO OOIIET0, OCHOBHOTO OOIIEro
U CpEeHEro oOIero 00pa3oBaHusi, yTBEpKIACHHOTO MpHKa3oM MUHHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit
®enepannu ot 30.08.2013 Ne 1015;

* @enepanbHBIM MEPEYHEM YIEOHHKOB, PEKOMEHIYEMBIX K HCIIOIB30BAHUIO MPH PEaTH3AlMHA HMEIOIHX
TOCYJapCTBEHHYIO aKKPEAUTAIMIO O00pa3oBaTEIbHBIX IMPOTpaMM HAa4YaJbHOTO OOIIEero, OCHOBHOTO OOIIEro,
cpenHero ooOmero oOpa3oBaHMs, YTBEPXKJIEHHOTO TNpUKa3zoM MuUHHCTEpCcTBa TMpocBenieHus: Poccuiickoii
Oenepaunn ot 28.12.2018 Ne 345;

* IlepeuneM opraHu3aIyii, OCYIIECTBISIONIMX BBITYCK YYEOHBIX MOCOOWH, KOTOpBIE IOMYCKAIOTCS K
WCTIOJIB30BAHUIO TIPH peATU3alliil MMEIOINX TOCYJapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTENbHBIX MPOTPaMM
HA4yaJpHOrO OOIIero, OCHOBHOIO OOIIEero, cpegHero ooOmero oO0pa3oBaHUs, YTBEPXKIEHHOTO MPUKA30M
MunuctepctBa oOpazoBanus u Hayku Poccuiickoit @enepannu ot 09.06.2016 Ne 699;

* CaHWTapHO-IMIUJEMHOJIOTHYECKUMU TPEOOBAaHMSIMA K YCJIOBHSIM W OpraHU3aliki  OOydeHHsS B
0011e00pa30BaTENbHBIX  YUPEKICHUSIX, YTBEP)KICHHBIMH TIOCTAaHOBJICHHWEM [JIaBHOTO ToOCyIapCTBEHHOTO
canutapHoro Bpauda Poccuiickoii deneparum ot 29.12.2010 Ne 189 (nanee - CanlluH 2.4.2.2821-10);

* Ilpumepnoii OcHOBHO# 00pa3oBaTeIbHOM TporpamMmoit cpeaHero obmiero odpazoBanust OJJOBPEHA
pereHueM (enepabHOTO y4eOHO-METOAMIECKOTO O0BEAMHEHUS 110 001IeMy 00pa30BaHHUIO;

Paoouasa npozpamma paccuumana na 34 nedenwv no luacy ¢ neoesnio.

Ileau u 3agaum padoueil MPOrpaMMbi:

C yderoM nenei oOydeHHss B OCHOBHOM IIKOJIE KOHTPOJIbHO-M3MEPHUTENIbHBIC MaTepUalbl DK3aMeHa B HOBOM
dhopme npoBeps0T cHOPMUPOBAHHOCTh KOMIUICKCA YMEHUMN, CBSA3aHHBIX ¢ HHPOPMAIIMOHHO -KOMMYHHUKATUBHON
JESATENHHOCTBIO, C TIOJIYUCHUEM, aHAJIM30M, a TAK)Ke TPUMEHEHHUEM SMITUPUICCKUX 3HAHUM.

Hean: [Iporpamma kypca «MaTemaTrka JIjIsl BCEX» OpUEHTUPOBaHA Ha:

1. IloaroToBuTh OOydYaromuxcs K caade 3K3aMeHa o maremaTtuke B ¢gopme OI'D B COOTBETCTBHH C
TpeOOBaHUSAMU, MPEAbIBIIEMbIMH HOBBIMH OOpa3oBaTEeNbHBIMHM CTaHAAPTaMH; OKa3aHWE WHAWBHIYaTbHOU U
CHUCTEMAaTUYECKOM MOMOIIM AEBATHKIACCHUKY IMPU MOBTOPEHUH Kypca MaTEMaTHKHU M MOJArOTOBKE K 3K3aMEHaM.

2. [TpuobpeTeHue ONpeeIeHHOrO OIBITa PEUICHHS 3a]a4 PA3TUYHBIX THIIOB, TO3BOJISIET YYEHUKY MOJTYYUTh
JOTIOTHUTENBHYIO MMOATOTOBKY ISl CIaYH 9K3aMeHa 10 MaTEeMaTHKe 3a KypC OCHOBHOM IITKOJIBI.

3. Ilpeanaraer yyammumcsi 3HaKOMCTBO ¢ MAaTEMAaTHKON KakK ¢ OOLIEKYIbTYPHOU LIEHHOCTHIO, BBIPAOOTKOM
MMOHUMAaHM UMHU TOTO, YTO MaTeMaTHKa SIBIIETCS MHCTPYMEHTOM TO3HAHUS OKPYKAIOIIET0 MUPa H caMoro ceosl.

4. PenieHue pa3MyYHBIX MO CTEMEHU BAKHOCTU U TPYIHOCTH 3a/1a4.

5. OOBbeKTUBHAs HE3aBHCHMAs MPOLIeypa OLEHUBAHUS YIEOHBIX JOCTHKCHHN 00yJatOIInXCs.

3amaun:

1. OcHOBHOI 0COOEHHOCTBIO ATOTO Kypca sIBJISIETCS OTpaObOTKa 3aJaHuUil 110 BCEM pasjiesiaM Kypca
MaTeMaTUKU OCHOBHOM LIKOJIBL: apudMeTHKe, anredpe, CTAaTUCTUKE U TEOPUU BEPOSITHOCTEN, FEOMETPHUH.

2. JlaTh y4eHHUKY BO3MOXHOCTb [TPOAHATU3UPOBATh CBOH CIIOCOOHOCTH;

3. Ilomo4b yyeHUKY BBIOpaTh NPO(UIIb B JaJIbHEHIIEM 00YyUeHUH B CPEIHEH LIKOJIE.

4. TloBTOPHUTB, 000OIIUTH U YIITyOUTh 3HAHUS MO AJIre0pe U TeOMETPUH 3a Kypc OCHOBHOM
0011e00pa3oBaTeIbHON IITKOJIBI,

5. Pacmmputhb 3HaHUS 10 OTENBHBIM TeMaM Kypca «Anredpa 5-9» u «'eomerpust 7-9»

6. BripaboTaTh yMeHUE MOJIb30BATHCS KOHTPOJIBHO-U3MEPHUTEIbHBIMU MaTepHallaMHu.

7. OpueHTalMs Ha COBEPUICHCTBOBAHNE HABBIKOB IM03HABATEIbHOM, OPraHU3allMOHHON JIEATENbHOCTH;

8. Komnencanusi HeOCTaTKOB B 00y4eHUH MaTeMaTHKe.



Conepxxanue y4eOHOro nmpeamera

1. Yucna, yncioBble BEIpaKEHUs, MPOLeHTh HaTypanpHbie uncia. Apudmerndeckue JeUCTBUS C
HaTypalbHBIMH yuciamMu. CBoiicTBa apudmMeTrnuecknx AeicTBriA. [leTMMOCTh HaTypalbHbIX ncen. Jlenurenn u
KpaTHble yncina. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. [enenue ¢ octatkoM. IIpocteie uncna. Pasnoxenue
HaTypaJIbHOTO 4Kcia Ha rpocteie MHOUTENU. Haxoxnenne HOK, HOJI. OGbikHOBEHHBIE 1poOH, 1EHCTBUS C
OOBIKHOBEHHBIMH JIpo0siMu. JlecsiTuanbie qpoou, NEHCTBUS ¢ AECATHIHBIMU po0siMu. [IpumMenenne cBOMCTB 1yist
YIPOILIEHHs BbIpaKeHUM. TOXIECTBEHHO paBHbIe BhIpaxkeHUs. [IponenTsl. HaxoaeHue npoueHToB OT ynucia u
YKCJla IO MPOLIEHTY.

®opmbl OpraHu3anuu yueOHoi JesiTeIbHOCTH: (PpOHTANIbHAS, UHIUBUTya bHAas

Buabl yueGHoii 1eATeJIbHOCTH: CITyllIaHWe OOBICHEHUI yUnuTeNsl, CaMOCTOSITEbHAsl paboTa ¢ y4eOHUKOM,
BBIBO/I M JIOKA3aTEIHCTBO (hOPMYII, aHATTU3 (POPMYIL.

2. bykBenHble BeIpakeHUs. BoipakeHne ¢ mepeMeHHbIMH. Tk IeCTBEeHHbBIE TPe00pa30BaHus BHIPAKESHUH C
MEpEMEHHBIMH. 3HAY€HNE BbIPAKEHUH MPH U3BECTHBIX YMCIIOBBIX JAHHBIX IEPEMEHHBIX.

®opmMbl OpraHu3anuu yueOHoil 1esiTeIbHOCTH: PpOHTANIbHAS, UHIUBUTya IbHAas

Buabl yueOHoii 1eATeIbHOCTH: CITyIIaHUE OOBICHEHUN YUUTENISI, CAMOCTOSITENIbHAS paboTa ¢ YYEOHHKOM,
BBIBO/I M JIOKA3aTEIHCTBO (hOPMYII, aHATTN3 (OPMYIL.

3. TIpeobpa3oBanue BeipakeHnd. DOPMYITBI COKPAIICHHOTO YMHOKEHHSI. PaninoHansHbie qpoou. OHOWICHBI 1
MHoOTOuIeHbI. CTaHAapTHBIN BUJ ofHOWIeHa, MHOTOWwIeHa. Koaddumuent onnowiena. CteneHs 0THOWICHA,
MHoOTOWIeHa. [IeficTBus ¢ ogHOWIeHaMU 1 MHOTOWIeHaMH. DOopMyIibl COKpaIleHHOro yMHOXeHHs. CriocoObl
pa3oKeHus MHOTO4YIeHa Ha MHOXKUTeNU. PalionanbHbie Ipo0u U UX cBoicTBa. JlomycTUMBIE 3HAUCHUS
MepeMeHHbIX. TOXIECTBO, TOXKAECTBEHHBIE MPEOOpa30BaHUs PallMOHANBHBIX Apo6eii. CTeneHb C 1elbIM
ITOKa3aTeJIeM U UX CBOMCTBA. KOpeHb n-0l CTENEHN, CTENEHb ¢ PalMOHAIBHBIM NIOKA3aTeJIeM U UX CBOMCTBA.

@ opMbl OpraHu3annu Y4eOHOMH JesiTeJJbHOCTH: (POHTANIbHAS, UHIUBHTyaJIbHAS

Buabl yueOHoii 1eATeJIbHOCTH: CITyIIaHUE OOBICHEHUN YUUTENIs, CAMOCTOSITENIbHAS paboTa ¢ YYCOHHKOM,
BBIBO/I M JIOKA3aTEIbCTBO (hOpMYII, aHATTN3 (GOPMYIL.

4. YpaBHEeHMS U HepaBeHCTBA JIMHEHHbIC ypaBHEHUS ¢ 0JHOU nepeMeHHoi. Kopenb ypaBHeHus. PaBHOCHIIbHBIS
ypaBHeHUs. CUCTeMbl TUHEHHBIX YpaBHEHUNH. MeTo bl pellieHusl CHCTEM YpaBHEHUI: MOJICTAHOBKHU, METO/
cioxenus, rpadpuueckuit meton. KBagpatusie ypaBuenus. HenonHoe kBagpatHoe ypaBuenue. Teopema Buera o
KOpHsX ypaBHeHus. HepaBeHcTBa ¢ o/1HOM nepemeHHoil. CuctemMa HepaBeHCTB. MeTO bl pellieHNs HEPaBEHCTB U
CHCTEM HEPaBEHCTB: METO] MHTEPBAJIOB, T'paduYeCcKil METO.

@opMbl OpraHu3alnuu yueoHoii 1esiTeIbHOCTH: PpOHTANIbHAS, UHIUBUTyaTbHAas

Buabl yueGHoii e TeJIbHOCTH: CITyllIaHue OOBICHEHHI YUUTENsl, CAMOCTOSTEIbHAs paboTa ¢ y4eOHUKOM,
BBIBOJI U JIOKA3aTE€NbCTBO (POpMyI, aHaIu3 (GOpMYyIL.

5. Ilporpeccuu: apudmerndeckas u reoMeTpudecKas YUCIOBbIe OCIe10BaTeIbHOCTU. Pa3HOCTh
apu¢meTnueckoi nmporpeccuu. Popmyna n-oro uieHa apupmeTnyeckoit nporpeccun. Popmyiia CyMMsbl n
4jIeHOB apudmMeTnueckoii mporpeccuu. ['eomerpuueckas nporpeccus. 3HaMeHaTe b FeOMeTPUIECKOM
nporpeccun. opmyiia n-oro wieHa reoMmeTpuyecKon nmporpeccuu. opmyiia CyMMbI N WIEHOB T€OMETPUUYECKOU
nporpeccun. Cymma O€CKOHEYHON reOMeTpUYeCKOil MPOrpeccHH.

@®opMbl OPraHu3anuM y4eOHOM AesiTeJIbHOCTH: (PpOHTaANbHAS, UHANBHTyalbHAs

Buabl yueOHol 1esiTeIbHOCTH: CIyllIaHHe OOBSCHEHUH YUUTelNs, CAMOCTOSATENbHAs paboTa ¢ yUeOHHMKOM,
BBIBO/JI U JIOKA3aTeJIbCTBO (POPMYJI, aHAIH3 (POPMYIL.

6. ®ynuxiuu u rpaduxu. [Tousatue pynkumun. Oyukus u apryment. O6nacts onpenenenus yHkuu. O6gacTb
3HayeHuil ¢pyHkiuu. ['paduk ¢pynkiun. Hymu Gynkuuu. @yHkius, Bo3pacraromias Ha oTpe3ke. OyHKIus,
yObIBaromiast Ha otpeske. JIunelinas pyHkuus u ee ceoiictpa. I'paduk nuHeiHol GpyHkmMu. YrioBoii
koapduuuent Gpynkuu. Ob6paTHO NponopiroHanbHas pyHKIMS U ee cBoiicTBa. KBaaparnunas GyHkuus u ee
cBoiictBa. ['paduk kBagpatnuHoit ¢pynkiuu. CrenenHas GyHkuus. YerHas, HeueTHas ¢pyHkuus. CBolicTBa
YETHOM M HEYETHOM CTENEHHBIX (QYHKITHI.

I'paduxu creneHHbIx GpyHKIui. UteHue rpadukoB QyHKIHIA.



@opMbl OPpraHu3aNuu Y4eOHoii 1esiTeTbHOCTH: PpOHTANIbHAS, UHIUBUyaTbHAs

Buabl yueGHoii 1eaTeIbHOCTH: CITyllIaHue OOBICHEHUI YUUTENsI, CAMOCTOSTEIbHAS padoTa ¢ y4eOHUKOM,
BBIBOJI M JIOKA3aTEILCTBO POpMYIT, aHAIH3 (OPMYIL.

7. TekcroBble 3a1aun. TeKCTOBBIC 3a/1a4M HA JIBMKCHHUE U CIIOCOOBI perieHusl. TeKCToBbIC 3a1a9n Ha
BBIYHCIICHUE 00beMa PabOTHI M CIIOCOOBI UX pereHuid. TeKCTOBbIE 3aa4u Ha MPOIIEHTHOE COIePIKaHNE BEIIECTB
B CIUIaBaX, CMECIX U PacTBOPAX, CIIOCOOBI PEIICHUSI.

@opMbl OpraHu3anuu yueOHoii 1esiTeIbHOCTH: PpOHTANIbHAS, MHIUBUTyaTbHAs

Buabl yueGHoii 1eaTeIbHOCTH: CITyIlIaHue OOBICHEHUI YUIUTENsI, CAMOCTOSTEIbHAS padoTa ¢ y4eOHUKOM,
BBIBO/I M JIOKA3aTENbCTBO (popMyi, aHanmu3 Gopmyi.

8. DneMeHTHI CTaTUCTHKH B TeOpHH BeposiTHOCTel. CpeaHee apupmernyeckoe, pa3max, Mojaa. Meanana, Kak
cTaTucTUYecKas Xapakrepuctuka. COOp U IrpylnnupoBKa CTATUCTUYECKUX JaHHBIX. MeTo bl pelieHus
KOMOMHATOPHBIX 331a4: mepedop BO3MOKHBIX BApUAHTOB, IEPEBO BApUAHTOB, IPABUIIO YMHOKEHHS.
IlepecTtanoBKH, pa3MeleHus, coueTanus. HadanbHble CBeIEHNs U3 TEOPUU BEPOSITHOCTENW. BeposTHOCTH
cirydaifHOTO coObITHs. CII0’KE€HUE U YMHOXKEHUE BEPOSTHOCTEH.

®opmMbl OpraHu3anuu yueOHoil J1esiTeIbHOCTH: (PpOHTANIbHAS, UHIUBUTyabHAas

Buabl yueOHoii 1eATeIbHOCTH: CITyIIaHNE OOBSICHEHUM YUUTEIIsI, CAMOCTOSITENIbHAS padoTa ¢ y4eOHUKOM,
BBIBO/I M JIOKA3aTEIHCTBO (OpMYII, aHATTNU3 (OPMYIL.

9. Tpeyrompuuku. BeicoTa, Meanana, cpeHssl IMHHS TPEyroJibHIKa. PaBHOOEIPEHHBIN N PaBHOCTOPOHHUI
TpeyroiapHuKU. [Ipu3Haku paBeHcTBa U OO0 TpeyroJbHUKOB. Penienne TpeyroiapHukoB. Cymma yriioB
TpeyrojpHuka. CBONCTBA MPSIMOYTOJbHBIX TpeyroibHUKOB. Teopema [ludaropa. Teopema cunycos u
KocHHycOB. HepaBeHcTBO TpeyroiapHHUKOB. [lnomane TpeyronpHuka.

®opmMbl OpraHu3anuu y4eOHoil 1esiTe IbHOCTH: PpOHTANIbHAS, UHIUBUTya bHAas

Buabl yueoHoii 1eATeIbHOCTH: CITyIIaHUE O0BICHEHUN YUUTENISI, CAMOCTOSITENIbHASI paboTa ¢ YYEOHHKOM,
BBIBO/I M JIOKA3aTeILCTBO (OpMyIt, aHan3 GOpMYII.

10. MuoroyroabHukH. Bujsl MEOTOYyTONMBEHUKOB. [lapamienorpamm, ero cBoiicTBa u npusHaku. [1momans
napauiesorpamma. Pom0, npssmoyronsHuk, kBaapar. Tpanenus. Cpemnsis tuaus Tpanennd. [1momans
Tpaneuuu. [IpaBuibHbIE MHOTOYTOJIBHUKH.

@ opMbl OpraHu3annu y4eOHoi 1esiTeJJbHOCTH: (POHTANIbHAS, UHIUBHTyaJIbHAS

Buabl yueOHoii 1eATeIbHOCTH: CITyIIaHUE O0BICHEHUN YUUTENs, CAMOCTOSTENIbHAs paboTa ¢ YYCOHHKOM,
BBIBOJI U JIOKA3aTeIbCTBO GOpMYyI, aHaIu3 (GOpMYyIL.

11. OxpyxHocTh. KacarenbHas K OKpY)KHOCTH U €€ CBOMCTBA. LleHTpaabHbIi 1 BOHMCAHHBIN yTibl. OKPY>KHOCTD,
OTMCAaHHAs OKOJIO TpeyrojabHuka. OKpYyKHOCTh, BIMCAHHAS B TPEYTroJIbHUK. J{muHa okpyxHocTy. [Tnomans
Kpyra.

@®opMbl OpraHu3alnuu y4eOHoil 1esiTe IbHOCTH: PpOHTANIbHAS, UHIUBUTya bHAas

Buabl yueGHoii e TeJIbHOCTH: CITyllIaHue OOBSICHEHUI YUUTENsl, CAMOCTOSITeIbHAS paboTa ¢ y4eOHUKOM,
BBIBOJI U JIOKA3aTeNbCTBO (GOpMYyI, aHaIu3 (GOpMYIL.

[Tpu peanu3anuu IPOrpaMMbl ¢ HPUMEHEHHEM THCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHI MOTYT
OBITh UCIIOJIB30BAHBI:

1. OGpa3oBareibHbIe TEXHOJIOTUH (MacTep-KIIACChl, PA3BUBAIOIIHME 3aHATHS, KOHCYJIbTALUH, TEMATHYCCKHIEC
KJIacCHble 4Yachl, KoH(epeHunu, «llepeBepHYTBIN Kiacc» W JIpyrue akTHBHOCTH, IMPOBOAMMBIE B PEKHME
peaTbHOrO BPEMEHH TPH MOMOIIH TEICKOMMYHHKAIMOHHBIX CHCTEM);

2. BO3MOXXHOCTH  DJIEKTPOHHOTO  OOy4eHWs  (MCIOJIb30BaHME  MOJAOOPOK  0Opa3oBaTEIbHBIX,
NPOCBETUTENBCKUX M Pa3BUBAIONIMX MaTepPHAIOB, OHJIAWH-TPEHAXXEPOB, TIPEICTABICHHBIX Ha CalTe
MunucrepcTBa npocBemieHuss  Poccuiickoit  @enepamuu o agpecy  https://edu.gov.ru/distance s
CaMOCTOSITEIEHOTO MCIOJIb30BaHMS 00YJaIOIIUMICH);

3. becrnatHele MHTEPHET - PECYpPCHI, CaUThl YUPEXKJICHHH KYIbTYpbl M CIIOPTa, OTKPHIBIIUE TPAHCISIUN
CIIEKTaKJIeH, KOHILEPTOB, MAacTep-KJIacCcoB, a TaKXKe OpraHW3alluil, NMPEeIOCTaBHBUIME IOCTYI K MY3CHHBIM,
JUTEPATYPHBIM, APXUBHBIM (DOHIAM;

4. Pecypchl cpeacTB MaccoBoi MH(opManuy (00pa3oBaTeNbHbIE U HAYYHO -TIONYIISIPHBIC TIepeauul, (GUITbMBI
U MHTEPBBIO HA PAJMO M TEJICBHICHUU, B TOM 4YHCJIE (PHPBHI 00pa3oBaTeNbHOTO TelekaHanda "Mos mkona B
online");



5. O0OpazoBaTenbHble W Pa3BUBAIOLINE MaTepHaibl Ha IE€YaTHOW OCHOBE (COOPHUKH TPEIMETHBIX H
MEXTUCIUITMHAPHBIX 33734, OTKPHITbIE MaTepHalibl MEXIYHapOJHBIX MCCIEJOBAHUN KauyecTBa 0Opa3oBaHU,
J€MOHCTPAIIMOHHBIC BAPHAHTHI OJIUMITHATHBIX U THArHOCTUYECKUX 3a/IJaHHiA, IeUYaTHbIC YUeOHbIC U3/IaHMHS).

Texnnyeckue cpeacTBa 00y4eHHUsi: KOMIBIOTEP/HOYTOYK/TUTAHIIET C BCTOPEHHBIMU HJIH TTOAKIIOYaEMbIMU
JTMHAMUKaMU/MUKPO(OHOM/TapHUTYPOH U JOCTYNOM K ceTH «HTepHeT».

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

IInanoBBIE CpOKH | PaKTHUECKHE
Kou-Bo IIPOXOKICHUS CpPOKH

4acoB TEMBI IPOXOKIACHUS
TEMBI

Ne | Coneprxanne yueOHOTO MaTepuaia

1 BBoanoe 3ansTHE. 3HAKOMCTBO ¢ HOPMATHUBHBIMU 1
JTOKyMeHTaMu. Pa3z0op 1eMOHCTPAITMOHHOTO
BapuanTa OI'D no marematuke — 2025 roz.

2 1-5. «YuacTox» 1

- JUTMHA
- IJIOIIA/b

- MPOLECHTHI

- paboTa ¢ Tabiunein

06. Ipo6u u crenieHn
- 0OBIKHOBEHHBIE IpOOU
- IeCATUYHbIE ApoOHU

06. Ipo6u u crenieHn
- CTENICHH

5 | 1-5. «KBaptupa» 1
- JUTMHA

- IJIOIIAb

- IPOLICHTHI

- paboTa ¢ Tabnuein
6 | 07. Yucna, koopauHaTHAs TIpsiMast 1

- [IeJIbIe YHuClia
- 1poou
- KOpHH
7 | 08. KBajpaTHbie KOPHU U CTEIIEHU 1

- HPPAIMOHAIbHBIC BRIPAKCHUS
8 | 08. KBampaTHble KOPHHU M CTEIICHU 1
- CTETICHHBIC BBIPAKCHUS
9 12. Pacuétsl o popmynam 1

- SKOHOMHKA
- pusuka

- MaTeMaTHKa
10 | 1-5. «JIuctbl Oymaru» 1

- KOJTMYECTBO JIUCTOB
- JUIMHA, IMUPUHA U JUArOHAb JINCTA
- TIOIIAb JIUCTA

- mojo6ue Guryp

11 | 1-5. «Ileus mis OGaHm» 1
- paboTa c Tabnuneit
- 00BeM

- IJIonaab
- IPOCTENIINE 3a4a4n




- TIPOLIEHTHI
- reopema [Tudaropa

12

09. YpaBuenus
- JINHECVHbBIC YPABHECHUS

13

09. YpaBHenus
- KBaJApaTHbIC YpPaBHEHUS

14

13. HepaBenctpa
- JIMHEHHEIE U KBaApaTHbIC HCPABCHCTBA

15

13. HepaBenctpa
- CHCTEMBI JIMHEWHBIX HCPAaBCHCTB

16

1-5. «Tapudsr»

- YTeHHE TpaduKa

- TIPOLICHTEI

- paboTa ¢ TabnuIein

17

11. I'paduku pyHKIMI
- IMHenHas pyHKuus (mpsimast)

- KBaJpaTu4Has QyHKus (mapadoia)
- oOpaTHast mPOMOPIHUOHAIBHOCTH (THIIepOOIIa)

18

10. Teopus BEpOSATHOCTEN U CTATUCTUKA

- KIIaCCUYCCKOE€ OMPEACIICHUC BEPOATHOCTU
- CTAaTUCTUYCCKOC ONIPCACIICHUEC BEPOATHOCTH

19

1-5. «llIunab»

- pacu€thl o popMyaam

- JUTMHA OKPY>KHOCTH, TIPOTICHTHI
- paboTa ¢ TabnuIei

20

18. ®urypsl Ha KBaApaTHOUN PEHIETKE
- TaHT'€HC yrja

- paccTosiHHE

21

18. ®urypsl Ha KBaAPATHON PEIIETKE

- Twiomaau Guryp

- 37IeMeHTHI GUryp (KaTeT, CPeTHSS JTUHUS,
JTMaroHaJb)

22

1-5. «ITman mecTHOCTIY
- paccTosiHUE

- CKOpPOCTb, BPpEMA U PpaCCTOSHUC
- 3a/1a41 Ha COCTAaBJICHHUC YPABHCHUS

23

16. OKpyXHOCTB, KPYT U UX JIEMEHTHI
- LIEHTpaJbHbIE U BIMCAHHBIE YTJIbI

- OKPY’KHOCTB, OITMCAHHAasA OKOJIO TPAMOYT'OJIbHOTO
TPCYIrOJIbHUKA

- KacaTebHast
- XOPJIbI

24

16. OKpyXHOCTB, KPYI' ¥ UX DJIEMEHTHI
- BIIMCAHHAs OKPYKHOCTh
- OIIMCaHHAas OKPYXHOCTb

- pacliupCHHAA TCOpEMa CUHYCOB
- JJIMHa AYTH, IJIoH1aJib KpyroBoro CCKTopa

25

15. TpeyronbHUKH

- OHCCeKTpHca, MeMaHa, BbICOTa
- YIJIBI TPEYTOJIbHUKA

- IUIOIA/Ib TPEYTOJIbHHUKA

- 10100HBIE TPEYTOJIHbHUKH

26

15. TpeyronbHUKH




- reopema [ucgaropa
- CHHYC, KOCUHYC, TAHT'€HC OCTPOTIO yIJa

- TeOpeMa CHUHYCOB
- TeOpeMa KOCHHYCOB

27 | 1-5. «30HT» 1
- JUITMHA | TIO0IIAb
- reopema [Tudaropa

- pacuéThl o popmynam
- TIPOLIEHTHI

28 | 1-5. «Termmma» 1
- 33J]7a4M Ha OKPYTJIEHUE C U30BITKOM
- JUTMHA, TUI0MIAab

- Teopema [udaropa

- IIPOTICHTHI

- JUTMHA U TUIOIIAJTb OKPY>KHOCTH

29 | 17. YeTbIpeXyroabHUKH 1
- apaJuIeNorpaMm

- KBajpat
- Tpanenus
- poM0

30 | 1-5. «Teppacwn» 1
- IJIomaab MmpsAaMOyroJibHUKa
- Teopema Iludaropa

- TaHTEHC OCTPOTO yIJia

- TIPOIICHTHI

- paborta c Tabnuuen

31 | 1-5. «OCAT'O» 1
- paboTa ¢ TabnuIei

- pacuétsl o hopmynam
- CKOPOCTb, BPeMs U PACCTOSIHHE

32 | 14. 3amaun HA IPOTPECCUH 1
- apuMeTHIecKas Iporpeccust

33 | 14. 3amaun Ha IPOrPECCHU 1
- TEOMETPUIECKasi IIPOTPECCHUs

34 | 19. AHanu3 reOMeTPUUYECKUX BbICKA3bIBAaHUI 1

- HAYaJIbHBIC T'COMCTPUYCCKNUEC CBCACHU
- TPEYIr'OJIbHUK
- HCThIPEXYI'OJIbHUK

- IapaJuIcjiorpamMm

IIporpamma oGecneunBaeT JOCTHKEHHE CJIEIYIOIIHUX Pe3yIbTATOB OCBOCHHUSI 00Pa30BaTe/JbLHOI
NPOrpaMMbl OCHOBHOI0 001ero 00pa3oBaHus:
JIUYHOCHHBIE:.

1) chopMUPOBaHHOCTH OTBETCTBEHHOTO OTHOIIECHHS K YIEHHUIO, TOTOBHOCTh U CTIOCOOHOCTH, 00 YUJarOITUXCsI
K CaMOPa3BUTHIO U caMOO0Opa30BaHUIO HA OCHOBE MOTHBAIIUM K OOYYCHHIO U MIO3HAHUIO, BEIOOPY NajbHEHIIero
oOpa3oBaHus Ha 0a3e OPUESHTHPOBKU B MUpE Mpodeccuii 1 mpodeccuoHANbHBIX MPEANOYTEHUH, 0CO3HAHHOMY
MOCTPOCHUIO HHIUBUYATbHONW 00pa30BaTEIbHOM TPACKTOPUH C YIETOM YCTOMUMBBIX MTO3HABATEIHHBIX
UHTEPECOB;

2) chOopMUPOBAHHOCTH IEJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAyKH U 00IIIeCTBEHHOU MPaKTUKU;

3) chopMUPOBAHHOCTh KOMMYHHKATUBHON KOMIIETCHTHOCTH B OOIIICHUH U COTPYAHUYECTBE CO
CBEPCTHHUKAMH, CTAPIIUMU M MIIAIIMMU, B 00pa30BaTeIbHON, OOIIIECTBEHHO MOJE3HOH, yUeOHO -
HCCIIEN0BATEIIbCKOM, TBOPYECKOM U IPYTUX BUAAX IEATEIbHOCTH;



4) YMCHHC SACHO, TOUHO, 'PAMOTHO HU3JIaraTb CBOU MBICJIU B YCTHOﬁ U NMCbMEHHOU pcuu, MIOHNUMAaTh CMBICIT
IIOCTaBJIEHHOM 3a7]a4i, BBICTPAaUBATh apIyMEHTALUIO, IIPUBOIUTD IPUMEPBI U KOHTPIIPUMEPBHI;

5) npezcTaBIeHNE O MaTEMAaTHUYECKOM HayKe Kak cepe Y4elOBeUeCKOil e TeIbHOCTH, 00 dTamnax eé
pa3BuTHUA, O e€ 3HAUMMOCTH IJI pa3sBUTUA UBUIIM3AllUU,

6) KPUTHYHOCTb MBIIJICHUA, YMCHHEC PACIIO3HABATH JIOTHYCCKHU HCKOPPCKTHLIC BBICKA3bIBAHNW A, OTJINYATh
THIOTE3Y OT (aKTa;

7) KpCaTHUBHOCTb MbIIJICHUS, MTHUIIUATHBA, HAXOAYNBOCTh, aAKTUBHOCTH IIPHU PCIICHHUU aﬂre6pa1/1qecm/1x
3ajay;

8) yMeHHe KOHTPOJIUPOBATH MPOIIECC U PE3yIbTaT YUeOHOH MAaTeMaTHIEeCKON ACATCIbHOCTH;

9) cmocoOHOCTH K AMOIMOHAIBHOMY BOCIIPHSITHIO MaTeMaTHYECKUX 00BEKTOB, 3a/1a4, PEIICHHI,
paccyXICHHUM.

Memanpeomemuule:

1) yMeHue caMOCTOSITEeIbHO MIIAHUPOBATh AJIbTCPHATUBHBIC MTYTH JTOCTHXCHHUS 1IeJIei, 0CO3HAHHO BHIOMPAThH
Haubosee 3 pexTuBHBIE CIOCOOBI PEeLICHHS YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

2) yMEHHE OCYIIECTBISTh KOHTPOJIb 110 PE3yNbTaTy U MO CIOCcOo0y JACHCTBHS Ha YPOBHE MPOU3BOIBHOTO
BHUMAaHUS ¥ BHOCHTh HEOOXOIUMBIC KOPPEKTUBHI;

3) yMeHue aJIcKkBaTHO OIIEHUBATh MTPABHJILHOCTH WJIM OMTHOOYHOCTD BBIMTOJHEHHS yIeOHOM 3a1auu, eé
O0OBEKTUBHYIO TPYIHOCTH M COOCTBEHHBIE BOBMOXHOCTH €€ PEIICHNUS;

4) 0CO3HAaHHOE BJIaJICHHE JOTMYCCKUMHU JCHCTBUSIMH OTIPEICIICHHUS TIOHATHIA, 0000IIEHHS, YCTAHOBICHHS
aHAJTOTHA, KJTaCCH(HUKAIIUN HAa OCHOBE CAMOCTOSTEIILHOTO BEIOOPAa OCHOBAHUH M KPUTEPHEB, YCTAHOBJICHHS
POJIOBUIOBBIX CBA3EH;

5) yMeHHe yCTaHABIMBATh MPHUYHUHHO-CIICICTBEHHBIE CBS3H; CTPOUThH JJOTHUECKOE PACCYKICHHE,
yMO3aKIioYeHHEe (MHAYKTUBHOE, ISAYKTUBHOE M 110 AaHAJIOTHUHN) U BBIBOJIBI;

6) ymeHue co3maBaTh, IPUMEHSTH U MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMUYECKHE CPEACTBA, MOJICITA M CXEMBI
JUTSL PEIIeHUsT y4COHBIX U TT03HABATEIBHBIX 33]1aY;

7) yMeHHEe OpPraHU30BbIBATh YICOHOE COTPYAHUYECTBO M COBMECTHYIO JIESTEIBHOCTD C YIUTEIIEM U
CBEPCTHHUKAMHU: OIPENEeNTh LIeH, pacnpeenenue GyHKIUM U poJieil yuacTHUKOB, B3aUMOJEHCTBHE U O0IIHe
crocoObl paboTHI; yMEHHE pabOTaTh B TPYIIE: HAXOAUTH 00IIEe PEIICHUE U pa3peniaTh KOH(IUKTH Ha OCHOBE
COTJIACOBAHUS MO3UIMM U y4€Ta HHTEPECOB; CyIIaTh MapTHEPa; GOpMyIupoBaTh, apryMEHTUPOBATh U
OTCTauBaTh CBOE MHCHHUE;

8) copmupoBaHHOCTH YUeOHOM U 00IIIE MMOJIF30BATEIBCKOW KOMIIETCHTHOCTH B 00JIACTH UCIOJIb30BaHUS
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHoyIoTHi (MK T-koMIIeTeHTHOCTH);

9) mepBoHaYaIbHbIC MPEACTABICHUS 00 UACAX U O METOJaX MATEMATUKU KaK 00 YHHBEPCATbHOM SI3bIKE
HAyKH U TEXHUKH, O CPEJCTBE MOJICIIUPOBAHUS SBJICHUI U MIPOLIECCOB;

10) ymeHue BUIETh MATEMATHUYCCKYIO 3a/1a4y B KOHTEKCTE MPOOJECMHON CUTYaIlMU B IPYTHX TUCHUILTHHAX,
B OKpY)KaroIllen KU3HU;

11) ymeHHe HAXOIUTh B PA3IMYHBIX HCTOYHUKAX HH(OPMAIIUIO, HEOOXOJUMYIO JIJIsl PELICHHUS
MaTeMaTHYeCKUX MPoOIIeM, U MPEACTABIATh €€ B MOHATHOU (hopMe; MPUHUMATD PElIeHUE B YCIOBUSIX HEMOTHOU
1 U30BITOYHOM, TOYHOM U BEPOSITHOCTHON MH(OpMAITNH;

12) ymeHue MOHMMATh U UCIIOJIb30BaTh MATEMATHUECKHE CPEICTBA HATIISITHOCTH (PUCYHKH, YSPTEKH,
CXEMBI U JIp.) JAJISl WLTIOCTPALUU, UHTEPIIPETALlUU, apryMEHTaIlIH;

13) ymeHue BBIIBUTATh TMIIOTE3bI IIPH PEHICHUH YIEOHBIX 33124 U TIOHMMATh HEOOXOAUMOCTh UX IIPOBEPKH;

14) ymeHue MpUMEHSTh HHIYKTUBHBIC M JICTYKTUBHBIC CIIOCOOBI PACCYKACHHI, BUICTh PA3THUHbIC
CTpaTeruu pelieHus 3aaay;

15) moHMMaHHe CYIIHOCTH AITOPUTMUYECKUX MPEIMUCAHHIA U YMEHHE AeHCTBOBATh B COOTBETCTBUH C
MPEI0KEHHBIM aJTOPUTMOM;

16) ymeHHe caMOCTOSTEIBHO CTABUThH €)M, BHIOUPATh U CO3/1aBaTh AITOPUTMBI TS PEIICHHUS yIeOHBIX
MaTeMaTHYeCKUX MpooIem;

17) ymeHue MIaHUPOBATh U OCYIIECTBIATH JEATEILHOCTD, HAMTPABICHHYIO HA PEIICHHE 3a/1a4
HCCIIeIOBATENIbCKOTO XapaKTepa.

IIpeomemnuwie(anzeopa):

1) ymenue paboTaTh ¢ MATEMATUYECKUM TEKCTOM (CTPYKTYPUPOBAHHUE, U3BJICUCHUE HEOOXOAUMOM
nH(OpPMAIIUN), TOYHO ¥ TPAMOTHO BBIPAXKATh CBOU MBICIH B YCTHOW U MUCHMEHHON peuu, MPUMEHSS
MaTeMaTHYeCKYI0 TEPMUHOJIOTHIO M CHMBOJIMKY, UCTIOJB30BaTh Pa3IMYHbIE S3bIKA MATEMATUKH (CIOBECHBIN,
CHUMBOJIMUYECKHH, TpaduuecKuii), 000CHOBHIBATh CYXACHUS, IPOBOAUTH KIACCU(PHUKAIINIO, TOKA3bIBATh
MaTeMaTHYEeCKUE YTBEPKICHHUS,



2) BiajeHue 0a30BbIM MOHATUITHBIM aNapaToM: HMETh IPE/ICTABICHNE O YHUCIIE, BIaJCHIUEC CHMBOJILHBIM
SA3BIKOM aNreOphl, 3HAHHUE IIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBHCUMOCTEH, (hOpMUpOBaHHE PEICTABICHUN O
CTaTUCTHUYECKHX 3aKOHOMEPHOCTSX B PEaIbHOM MUPE U O PA3JIMYHBIX CIIOCO0AaX UX U3y4eHUs, 00 0COOCHHOCTAX
BBIBOJIOB U IIPOTHO30B, HOCSIIMX BEPOSTHOCTHBIN XapaKrep;

3) yMeHHE BBINIOJHATH adreOpandeckre NpeoOpa3oBaHus PAllMOHAIBHBIX BRIPAKCHUH, IPUMEHSATh UX IS
perieHus yueOHbIX; MaTeMaTHUECKUX 3a71a4 M 3a]1a4, BO3HUKAIOIIUX B CMEKHBIX YUCOHBIX IPEAMETax;

4) yMeHHe TI0JIb30BaThCsl MATEMATHUECKUMHU (POPMYIIAMU M CAMOCTOSTEIILHO COCTABIISATH (POPMYIIBI
3aBHCUMOCTEH MEX/1y BETMUYMHAMH HA OCHOBE 00O0OIIEHHS YaCTHBIX CIIy4aeB U IKCIIEPHUMEHTA;

5) yMeHue peraTh JUHEHHBIC M KBaJPaTHbIC YPAaBHCHUS M HEPABCHCTBA, a TAK)KE MPHUBOAUMBIC K HUM
YpaBHEHHSI, HEPABEHCTBA, CUCTEMBI; IPUMEHSTH I'paueCcKe MPeICTaBICHHS I PEIICHUS U UCCISJOBAHNUS
YpaBHEHUM, HEPABEHCTB, CUCTEM; IPUMEHSATH IIOTyYE€HHbIE YMEHUS JJIs1 pELIEeHUS 3a7a4 U3 MaTEMaTHUKH,
CMEXHBIX [IPEIMETOB, PAKTUKH;

6) oBiazieHHe CUCTEMOW (QYHKIIMOHAJIBHBIX MMOHATHHA, (YHKIIMOHAJIBHBIM S3bIKOM U CUMBOJIMKOH, yMCHUE
CTpOUTH rpa@uKu GyHKIMM, ONMCHIBATh UX CBOIMCTBA, UCII0JIb30BaTh (DYHKIIMOHAIBHO - rpaduyeckue
MIpEJICTaBICHUS TSl ONTMCAHUS U aHaIM3a MaTeMAaTHYECKHUX 3a]]a4 U peasibHbIX 3aBUCUMOCTEH;

7) oBIaJiecHHE OCHOBHBIMH CIIOCOOAMHU MPE/ICTABICHUS U aHAIN3a CTATHCTHYSCKUX JJAHHBIX; YMEHHE PeIiaTh
3aJ1auM Ha HaX0XJIEHHE YacTOThI U BEPOSITHOCTHU CIy4allHBIX COOBITU;

8) yMeHHe MPUMEHSTh U3y4YCHHbBIC MOHATHS, PE3YIbTAThl K METO/IbI TIPU PEIICHUH 33124 U3 Pa3TUUHBIX
pa3zenoB Kypca, B TOM YHCIIe 3aja4, HE CBOJSIIMXCS K HEMOCPEACTBEHHOMY TPUMEHEHHUIO N3BECTHBIX
aJIITOPUTMOB.

Ilpeomemmnwie(zeomempus):

1. oBnameHue 6a30BHIM MOHATHIHBIM alliapaToM MO OCHOBHBIM pasjiejiaM COJIEpP)KaHHs; MpeCcTaBIeHUuEe 00
OCHOBHBIX M3y4aeMbIX MOHATHUAX (YHCII0, TeOMETpHIecKas: PUrypa) Kak BaXKHEUITUX MaTEeMAaTUYECKUX MOJIEISX,
MTO3BOJISIONINX OTTUCHIBATh M M3y4aTh PEAIbHBIC MTPOIIECCHI U SBJICHNUS,

2. ymMmeHHe paboTaTh C TECOMETPHUSCKAM TEKCTOM (aHAIM3UPOBATh, H3BJICKATh HEOOXO0IMMYIO HH(DOPMAIIHIO),
TOYHO M I'PaMOTHO BBIpaXkaTh CBOM MBICIIM B YCTHOM M MHCbMEHHOH peuM ¢ MPUMEHEHHUEM MaTeMaTH4eCKOU
TEPMHUHOJIOTUM U CUMBOJIMKH, HCIIOJIb30BaTh Pa3IMUYHbIE S3bIKM MaTeMaTHKH, IMPOBOAUTH KiaccU(UKAINH,
Joruyeckrue 000CHOBaHUS, I0KA3aTeIbCTBA MATEMAaTUUECKUX YTBEPIKICHU;

3. OBJIaJIcHHME HaBBIKAMU YCTHBIX, IHCbMEHHBIX, WHCTPYMEHTAJbHBIX BBIUUCICHUN; 4. OBIaJeHUE
Tr€OMETPUUECKUM SI3bIKOM, YMEHHUE HCIOJIb30BaTh €ro Ul ONMMCAaHUS MPEAMETOB OKPYKAIOIIEr0 MUpPa, pa3BUTHE
MPOCTPAHCTBEHHBIX MPEJCTaBICHUM U HM300pa3UTENbHBIX yYMEHUH, MpUOOpEeTeHHE HABBIKOB I€OMETPHUECKUX
MOCTPOCHUI;

5. YCBOEHHME CUCTEMaTHYECKHX 3HAHUH O MIOCKUX (GUTYpaxX U UX CBOMCTBAX, a TAKXKe Ha HATJISAHOM YPOBHE
— O MPOCTEUIIUX MPOCTPAHCTBEHHBIX TElaX, YMEHHE MPUMEHITh CUCTEMAaTHUECKHEe 3HAHUS O HUX JUIS PelIeHus
reOMETPUYECKUX U MPAKTUYECKUX 3a]1a4;

6. ymeHue HU3MEpATh JIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, HCHOJIB30BaTh (OPMYJbl ISl HAXOKJICHUS
MIEPUMETPOB T€OMETPUUYECKUX PUTYD (TPEYroIbHUKA);

7. yMeHHE MPUMEHSATh U3YyYEHHbIC MOHSATHS, PE3yAbTaThl, METOIbI JI PELICHUs 3aJady MPAKTHUYECKOTO
XapakTepa M 3aj1a4 U3 CMEXKHBIX TUCIHUILIUH C UCIOJIb30BAHHUE MPU HEOOXOIUMOCTH CIPABOYHBIX MAaTEPHAIIOB,
KaJbKYJIATOPA, KOMIIBIOTEPA.

IInanupyemsle pe3yabTaThl H3YyYeHHs] Kypca ajreopsbl:

PAIIMOHAJIBHBIE YUCJIA
Buvinycknuk naywumeca:

1) moHMMAaTh 0COOEHHOCTH IECATUIHON CUCTEMBI CUNCIICHHS,

2) BIIAJICTh TIOHATHSIMH, CBSI3aHHBIMH C ISTAMOCTBIO HATYPAIIbHBIX YHCEIT;

3) BbIpaXXaTh YKCIIa B OKBUBAJICHTHBIX ()OpMax, BEIOUpasi HanboJiee MOAXOSIIYIO B 3aBUCHMOCTH OT
KOHKPETHOW CUTYALIUH;

4) cpaBHUBATH M YIOPSI0YMBATH PAIIHOHAIBHBIC YNCIIA,

5) BBIMOJHATH BHIYUCICHHS C PAIMOHATLHBIMH YHCIIAMH, COYETast yCTHBIC U MMChbMEHHBIE TPUEMBI
BBIYUCIICHUH, IPUMEHATH KaJIbKYJIATOP;

6) MCIoJIb30BaTh MOHATHS U YMEHUS, CBA3aHHBIE C TPOTIOPIHOHATBHOCTHIO BETUYUH, TIPOLIEHTAMH B XOJIE
pelIeHuss MaTeMaTUYeCKUX 3a1a4 U 3a7a4 U3 CMEXHBIX IIPEIMETOB, BBIIIOJIHATH HECIIOKHBIEC IPAKTUYECKUE
pacy€Thl.

Buinycknuk nonyuum 603m0x3cHOCHb:
1) MO3HAKOMUTHCS C O3UIMOHHBIMUA CHCTEMaMH CUHCIICHHUSI OCHOBAHHMSIMH, OTIMYHBIMU OT 10;



2) yrayOHuTh ¥ Pa3BHTh MPEICTABICHUS O HATYPAJIbHBIX YHACIIAX M CBOMCTBAX JICTUMOCTH;
3) HAYYUTBHCS MCIIOJB30BAThH MPUEMBI, PALIMOHATU3UPYIOIINE BHIYUCIICHHS, TIPHOOPECTH MPUBBIYKY
KOHTPOJIUPOBATh BBIUMCIICHUS, BEIOUPAS MOIXOAAIINH U CUTYalluU CIIOCO0.

JEVCTBUTEJBHBIE YUCJIA
Buvinycknuk nayuumca:

1) ucnosb30BaTh HAYAIBHBIC IPECTABICHHSI O MHOYKECTBE JACHCTBUTEIBLHBIX YUCEIT,;

2) BJIaJETh MOHIATUEM KBAJPATHOTO KOPHS, IPUMEHSTh €0 BBIYHCICHHSIX.
Buinycknuk nonyuum 603M03#cHOCHb:

1) pa3BuTH MpEACTABICHUE O YUCIIC U YUCIOBBIX CUCTEMAX OT HATYPAIbHBIX J0 JCHCTBUTEIBHBIX YHCEIT; O
POJIM BBIYUCIICHUH B YEJIOBEYECKOM IIPAKTUKE;

2) pa3BUTh U YIIyOUTh 3HAHUS O JICCATUYHOMN 3aIUCH JCHCTBUTEILHBIX YMCEN (IEPUOANICCKUE U
HETEepUOANYECKHUE Apoon).

N3MEPEHUS, IPUBJINKEHU S, OHEHKHN
Boinycknuk naywumes:

1) ncrosib30BatTh B XOJ€ PEIICHUS 3a]1a4 AIEMEHTapHbIE IPEJICTABICHUS], CBA3aHHbIE C TPUOIMKEHHBIMU
3HAQYCHHUSIMU BEJIUYMH.

Boinycknuk nonyuum 603M03#cHOCHb:

1) MOHSTH, YTO YMCIIOBBIC JaHHBIC, KOTOPBIE HUCIIOIB3YIOTCS VIS XapaKTEPUCTHKHA 00BEKTOB OKPYKAFOIIETO
MUpa, SBIISIOTCS MPEUMYILIECTBEHHO MPUOIMKEHHBIMHU, YTO 10 3aMIUCU MPUOIKEHHBIX 3HAUECHUH,
coJiepKaliuxcs B MHQOPMAaLMOHHBIX HCTOUHUKAX, MOXKHO CYJIUTh O MOTPEIIHOCTH MPUOIMKEHNUS;

2) TOHSTb, YTO MOTPEIIHOCTh Pe3y/IbTaTa BEIYMCICHUH JODKHA OBITh COM3MEpUMa C MOTPEIIHOCTHI0
HCXOJIHBIX JTAHHBIX.

AJITEBPANMYECKHUE BbIPAKEHUSA
Buinycknuk nayuumcs:

1) BiaseTh MOHATHUSIMHU «TOXKIECTBOY, «TOKICCTBECHHOE MPEOOPA30BaHUEY, pEIIaTh 3a/1a4H, COICPIKAIIHIE
OyKBEHHBIE JaHHBIC;, paboTaTh ¢ hopmyaamu;

2) BBIMOJHSTH TPEOOPa30BaHUS BRIPAXKECHUH, COCPIKAIINX CTEIICHHU C LIEJIBIMHU IMOKA3aTeNIIMHU U KBaIPATHbIC
KOPHHU;

3) BBIMOJHSTH TOKICCTBEHHBIC MPEOOPA30BaHUs PAIIMOHATIBHBIX BRIPAKCHUN HAa OCHOBE MPABWIT ACHCTBUI
HaJ/I MHOTOWICHAMH U aJIT€OpanvdecKuMU JPOOSIMH;

4) BBIMOJIHAT PA3JI0KEHHE MHOTOWICHOB Ha MHOYKUTEJIH.
BoinyckHuk noyiyuum 603mMo0M4CcHOCHIb:

1) Hay4HTBHCS BBINIOIHSATH MHOTOIIIATOBBIC TPEOOPA30BAHUS PAIIMOHAIBLHBIX BBIPAKCHUH, IPUMEHSSA
MIUPOKUI HAOOP CIOCOOORB M MPUEMOB;

2) IPUMEHSTH TOXKICCTBEHHbBIC TPE0OPa30BaHMUS IS PEIICHHS 3a/1a4 U3 Pa3IMYHbIX pa3IeioB Kypca
(HampuMep, 11 HaXOXKICHUST HauOOJIbIIIEro/HAaNMEHBIIIETO 3HAYCHUS BBIPAKCHHUS ).

YPABHEHMUS

Buinycknuk nayuumcs:

1) pemiath OCHOBHbBIC BU/IbI PAIMOHATIBHBIX YPABHEHUI C OJTHOI EPEMEHHOM, CHCTEMbI IBYX YPAaBHEHH C
JBYMsI IEPEMEHHBIMU;

2) MOHMUMATh YPABHEHUE KaK BKHEHIIIYI0 MATEMAaTHUECKYIO MOJEIb JUIS OMHCAHUS U H3Y4CHUSI
pa3sHOOOpa3HBIX peaIbHBIX CUTYallUi, peIIaTh TEKCTOBBIE 33/1a41 alredpanyeckiuM MeTOI0M;

3) mpuMeHsTh rpaduuecKkue MpeACTaBICHHS s CCIICIOBAHMS YPABHEHH, NCCIICOBAHUS U PELICHHS
CHCTEM YpaBHEHHH ¢ ABYMS IIEpEMEHHBIMH.
BoinyckHuk nosyuum 603MO0MCHOCHb:

1) oBrazeTh crienUalbHBIMU NPUEMAMHU PELIEHUs] YPaBHEHUH U CUCTEM YpaBHEHUI; yBEpEHHO MTPUMEHSTh

anmapar ypaBHEHHUHU JJIs pellieHus] pa3HOOOpa3HbIX 3a/1au U3 MaTeMaTHKH, CMEXHBIX MPEIMETOB, PAKTHKY;

2) npuMeHSATH IrpaduuecKue MpeACTaBICHUS s UCCIE0BAaHUs YPaBHEHH, CUCTEM YpaBHEHHH,

cofiepKalux OyKBeHHbIE KOI(D(DUIIUESHTHI.

HEPABEHCTBA
Buvinycknuk naywumcea:

l) NMOHUMATb U TPUMCHATH TCPMUHOJIOTHUIO U CUMBOJIUKY, CBA3aHHBIC C OTHOIICHHUEM HCPABCHCTBA,
CBOMCTBA YHCIIOBBIX HCPABCHCTB,



2) peuiaTh JMHEIHBIC HEPABCHCTBA C OJIHOW TIEPEMEHHOM U UX CHCTEMBI; pelaTh KBaJIpaTHbIC HEPaBEHCTBA
C Onopoi Ha rpaduvecKue NpeICTaBICHuUS;

3) IPUMEHSTH anmapar HepaBeHCTB ISl PELICHHUS 3a/lad M3 Pa3IMuHbIX Pa3JesioB Kypca.

BuinyckHUK nosiyuum 603MO0MCHOCHIb HAYUUMbCA:

1) pa3Ho0Opa3HbIM MpUEMaM JJOKa3aTeILCTBA HEPABEHCTB; YBEPEHHO MPUMEHSITH armapaT HEPaBEeHCTB JUIs
pelIeHns pa3Ho00pa3HbIX MaTEMaTUUECKUX 3aa4 U 3ajjad U3 CMEXHBIX [IPEIMETOB, IPAKTUKY;

2) IPUMEHSATH rpaduecKue MPEICTaBICHUS IS KCCIICA0BAaHHUS HEPABEHCTB, CHCTEM HEPaBEHCTB,
coaepKaiux OyKBeHHbIE KOI()(DUITNECHTHI.

OCHOBHBIE ITIOHATHS. YUCJIOBBIE ®YHKIIUN
Buinycknuk nayuumcs:

1) moHMMaTh U MCHOJB30BATh (QDYHKIIMOHAIBHBIC OHSITHS U S3bIK (TEPMHHBI, CHMBOJIHY €CKUEC
0003HAYCHHUS);

2) CTpOUTH rpadUKU IEMEHTAPHBIX (PYHKIIMH; UCCIIC0BATh CBOMCTBA YMCIOBBIX (DYHKIUI Ha OCHOBE
M3YUYEHHSI TIOBEICHUS MX IPa(uKOB;

3) noHUMaTh (PYHKIMIO KaK BaKHEHIIIYI0O MATEMATHIECKYIO MOJICIb ISl OMTHCAHHSI TPOIIECCOB U SBJICHHIA
OKPY’KaIOILIEro MUpa, IPUMEHATh (PYHKIMOHAIBHBIN S3bIK JJIS1 ONMCAHUS U UCCIIEA0BAHNS 3aBUCUMOCTEN MEX Iy
(bU3NIECKUMHU BEITMIMHAMH.

BuinycKHUK nojiyuum 603MO0)4CHOCHb HAYYUMbCA .

1) mpoBOAUTH UCCIICIOBAHMUSI, CBSI3aHHBIC C U3yYEHUEM CBOWCTB (DYHKIIHIA, B TOM YHCIIE C UCIIOJIb30BAHHEM
KOMIIBIOTEpA; Ha OCHOBE I'Pa(pUKOB U3yUEHHBIX (PYHKINN CTPOUTH OoJiee CiloxkHbIe TpaduKy (KyCOUHO-
3aJlaHHbIE, C «BBIKOJIOTHIMUY» TOUKAMH U T. I1.);

2) UCIO0JIb30BaTh (PYHKIMOHAIBHBIC MPEICTABICHUS U CBOMCTBA (DYHKIIUI TS peIICHHS MATEMATHIECKIX
3aJja4 U3 pa3iIMuHbIX pa3zesoB Kypca.

YUCJIOBBIE NOCJTEJOBATEJIBHOCTHU
Buinycknuk nayuumcs:

1) moHMMAaTh U KCIIOJIb30BaTh SI3BIK MOCIEI0BATEIBHOCTEH (TEPMHUHBI, CAMBOJIMYCCKHE 0003HAUCHHS);

2) IpUMEHATH (GOPMYIIbI, CBSI3aHHBIC C apU(YMETHIECCKON M TEOMETPUIECKON MPOrPECCUSIMH, | allapar,
c(hOopMUPOBAHHBIN MPU U3YYEHUH JIPYTHX Pa3AeoB Kypca, K pelIeHHIO 3a/1a4, B TOM YHUCJIe C KOHTEKCTOM U3
peanbHOM KU3HHU.
Boinycknuk nonyuum 603M0MCHOCHIL HAYYUMbBCA:

1) pemaTh KOMOMHHPOBAHHBIC 3a/1a4M C TPUMEHEHHEM (OPMYIT N-TO WICHA U CYMMBI IIEPBBIX N YICHOB
apu(MeTHyecKoil ¥ reOMeTpUUECKON MPOrpeccuii, MPUMEHsIS IPU 3TOM allfapaT ypaBHEHUN U HEPABEHCTB;

2) OHUMATh apU(PMETUIECKYIO U TEOMETPHUYCCKYIO ITPOTPECCHH KaK (GYHKIIMU HATYPaTbHOTO apryMEHTa,;
CBSI3BIBATH apU(PMETHUECKYIO MPOTPECCHUIO C IMHEHHBIM POCTOM, T€OMETPUUYECKYIO — C KCIIOHEHLIUAIbHBIM
pocToMm.

OIIUCATEJIbHASI CTATUCTHUKA
Boinycknuk nayuumcs ucnoivzoeams npocmetiviue cnocoowvl npedcmasienus U AHaIu3a CIMamucmuyeckux
OaHHBIX.
Boinycknuk nosiyuum 603moicHocms IPUOOPECTH NIEPBOHAYAIBHBIN OIBIT OPraHU3aIluK cOOpa JaHHBIX MPU
MIPOBEJICHUU OIpOca OOIIECTBEHHOTO MHEHUS, OCYIIECTBIISITh UX aHAJIU3, PEJICTABIIATh PE3YIbTAThI OIIPOCa B
BH/JIC TAOJIMIIBI, TUArPAMMBI.

CJIYUYAMHBIE COBbITUS U BEPOSAITHOCTD
Buinycknuk nayyumcsa HaxoJIUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTb CIIy4ailHOIO COOBITHSL.
Buinycknuk noayuum 603moxchocnb IPUOOPECTH OTIBIT MTPOBEACHUS CIyYalHbIX 3KCIIEPUMEHTOB, B TOM UHUCIIE
C ITIOMOIIBIO KOMIIBIOTEPHOI'O MOJEIIMPOBAHUS, UHTEPIIPETALINU UX PE3YJIHTATOB.

KOMBHUHATOPHUKA
BblnyCKHllK Haydyumcsa peilaThb KOM6I/IHaTOpHBIC 3aJJa4i Ha HAXOXKIACHHUEC YHClia 00BEKTOB HIIH KOM6I/IHaI_[PII>'I.
BblnyCKHllK noayuum 603MO0HCHOCHb HAYIUTHCA HCKOTOPBIM CIICHIUAJIbHBIM HpI/IéMaM pCeHICHUA
KOMGI/IHaTOpHBIX 3aaad.

IInanupyemsble pe3yJbTaThl H3y4eHHSI Kypca reOMeTpHu:

«HarasinHas reoMeTpus»
Buvinycknuk nayuumeca:




* pacIio3HaBaTh HA YEPTEkKaAX, PUCYHKAX, MOJCISAX U B OKPYKAIOIIEM MHUPE TUIOCKUE U MMPOCTPAHCTBEHHBIE
reoMeTpUIecKue (PUrypsbl;
* pacIio3HaBaTh BUJBI YIIIOB, BUIBI TPEYTOJIBHUKOB, BUJIBI YETHIPEXYTOJILHUKOB;
* OIPEJIEINIATH 10 YepTexy QUrypsl e€ nmapaMmeTpsl (JUIMHA OTpe3Ka, TpajycHas Mepa yria,
* 3JIEMEHTBI TPEYroJbHUKA, IEPUMETP TPEYTOJIbHHUKA U T.11.);
* pacrmo3HaBaTh Pa3BEPTKH Ky0a, MPSMOYToJIbHOTO apaiesienuea, MpaBuiIbHON MUPaMUIbl, IUIHHIPA
U KOHYCa;
Buinycknuk nonyuum 603M0CHOCHb UCNOIb306aMb NPUOOPEM EHHbIE 3HAHUA U YMEHUA 6 RPAKMUYECKOT
O0esmenbHOCMU U NOBCEOHEBHOIL HCUZHU JUIA:
* yruyOJeHUs U Pa3BUTHUS MPEICTABICHUH O INIOCKUX U TPOCTPAHCTBEHHBIX
* TEOMETpHUYECKUX Urypax (Touka, mpsiMas, OTPe30K, JIyd, YTroJl, TPEyroJbHUK,
*  OKPY)XHOCTb, IIap, cepa, napauiesenumne, npusma 1 ap.);
* MPUMEHCHWUS IMOHATHS Pa3BEPTKH YIS BBHITIOJHEHUS MPAKTUYCCKUX PACUETOB.
* BBIYUCIIATH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYP, COCTABICHHBIX U3 MPSIMOYTOJIHHOTO
napajuienunena. «l'eomerpuueckue GUIYpbD HAYUUMCA:
* TI0JIb30BATHCS A3BIKOM T€OMETPHH ISl OMTUCAHUS TIPEIMETOB OKPYKAIOLIETO MUAPA U MX B3aUMHOTO
PacIoNIOKEHUS;
* pacmo3HaBaTh M M300pakaTh HAa YEPTEkKaX M PUCYHKAX T€OMETPUUECKUE (PUTYPHI 1 UX KOH(PUTYpaIHH;
* HAXOJUTh 3HAUCHWUS JUTMH JIMHEHHBIX 2JIEMEHTOB (PUTYp M UX OTHOIIEHHSI, TPAJTYCHYIO Mepy YriioB oT 0
10, TIPUMEHSISL OTIPE/ICIICHNS], CBOMCTBA U MPU3HAKU (QHUTYP U UX DIIEMEHTOB, OTHOIICHUS GHUTYp (PaBEHCTBO,
CpaBHEHHeE, TI0JJ00He, CAMMETPHIO, TIOBOPOT, TApAJUICITHLHBIN TIEPEHOC);
* pematb 33aJaYM Ha JOKa3aTelbCTBO, ONMMPASCh HA M3YUYEHHBIE CBOWCTBA (DUTYp W OTHOIICHUH MEXKITY
HUMU U IPUMEHSS U3ydeHHBIC METOJIbI JIOKA3aTeIbCTB;
* pemath MPOCTEUIIHE 33a4H Ha TIOCTPOCHHE, TPHUMEHSISI OCHOBHBIE aJITOPUTMBI IIOCTPOSHUS C TOMOTIHIO
HUPKYJIA U JIMHENKY;
* pemath MPOCTEUIIHNE TUIAHUMETPHUYECKIE 3a/1a4l B TIPOCTPAHCTRBE;
NOIYYUM BO3MOHNCHOCHb UCNONIL308AMb NPUOOPEmeHHble 3HAHUS U YMEHUs 8 NPAKMU4eCKou 0esimelbHOCmu
U NOBCEOHEBHOLL HCUZHU TS
* OBJIQJICHUS METOJIaMU PELICHHUs 3a/1a4 Ha BHIYMCICHHS U JOKA3aTeNbCTBA: METOI0OM OT IPOTHUBHOTO,
METO0/I0M MOJ00HS, METOJA0M Nepedopa BapHaHTOB, METOJO0M T€OMETPUUECKUX MECT TOUEK;
* MpUOOpPETEeHNs OMbITa MPUMEHEHHS aNredpanyecKoro ¥ TPUrOHOMETPUYECKOT 0 anmnapara 1 ujaei
JBUKEHUSI IPU PELICHUH T€OMETPUUYECKUX 3a/1a4;
* OBJAJICHUA TPATUIIMOHHON CXEMOM pelleHus 3a1a4 Ha IOCTPOCHUE C IIOMOIIBIO HUPKYIIS U JTHHEHKHU:
aHaJIn3, MOCTPOCHHE, JOKA3aTEebCTBO U UCCIIEI0OBAHMUE,
* HayyuTCs peuaTh 337a4u Ha MOCTPOEHHE METOJA0M MOJ00US U METOAOM
* [EOMETPUYECKOro MecTa TOYEK;
* [pUOOpPETEHUs OTbITa UCCIEA0BAHUS CBOMCTB INTAHUMETPUUYECKUX (DUTYP C MOMOIIBI0 KOMITBIOTEPHBIX
MIPOrPaMM.

«M3mMepeHune reoMeTpUYeCKHX BeJHYNHY»
Buinycknuk nayuumcs:

* HCINOJb30BaTh CBOMCTBA U3MEPEHUS JJIMH, IUIONIA/IeH U YIJIOB IPU PELICHUH 3a/1a4 Ha HAX0XKJICHHE
JUTUHBI OTPE3Ka, [UINHBI OKPYXHOCTH, JUIMHBI TYTH OKPY>KHOCTH, IPAayCHON MEpHI yIiia;

*  BBIUUCIIATH IUIOLA/IU TPEYTOJIBHUKOB, MIPSMOYTOJIbHUKOB, apajlIeIorpaMMOB,

* Tpamneuui, KpyroB U CEKTOPOB;

* BBIUUCIIATH IEPUMETPHI TPEYTOJIbHUKOB;

* pelarh 33Jla4M Ha J0Ka3aTeJIbCTBO C UCIIOJIb30BAHNEM IIPU3HAKOB PaBEHCTBA

* TpPEeyroJbHUKOB U MPU3HAKOB MapauIeIbHOCTH MPAMBIX, popMyIl ruomanei guryp;

* pewlaTh MPAaKTUYECKHE 33J]auM, CBA3aHHBIE HAXOKACHUEM IeOMETPUUYECKUX BEJIMUMH (MCIIONB3Ys IpU
HE00X0IMMOCTH CIIPAaBOYHHUKH U TEXHUUYECKHE CPEJICTBA);

* pemiaTh 33Ja4d Ha JOKa3aTeNbCTBA C UCIOJIb30BAHUEM (POPMYI JUTMHBI OKPY)KHOCTH U JJIMHBI TyTH
OKPYXHOCTH, (popMyi miromaaeit Gpuryp, noryduT BO3MOKHOCTb HCIIOJIb30BATh IPHOOPETEHHBIE 3HAHUS U
YMEHHUS B IPAKTUYECKOU JEATEIBHOCTH U IOBCEIHEBHOM KU3HU JIA:

* BBIYMCIICHUS TPAAYCHBIX MEP YIJIOB TPEYTOJIbHUKA U IEPUMETPOB TPEYrOJIbHUKOB;

* BBIUMCIIATH IUIOLIAAU (QUTYpP, COCTABICHHBIX U3 JABYX WM 00Jiee MPSMOYToJIbHUKOB, apajieIorpaMMOB,
TPEYrOJILHUKOB, KPYTa U CEKTOPA;

* BBIUUCIATH  IUJIOLIAJU MHOTOYI'OJIbHUKOB ~ HCIIOJIb3YSl ~ OTHOLIEHHUS W
PaBHOCOCTaBJIECHHOCTH;




* nmpuoOpeTeHus OnbITa MPUMEHEHUS aIreOpanuecKoro 1 TPUrOHOMETPUUECKOTO armnapaTa U uaei
JBUKCHHUS [IPU PELLICHUH 3a7a4 HAa BBIYUCIICHUE.

«KoopauHaTen
Buvinycknuk nayuumeca:

* BBIYUCIATH JUIMHY OTPE3Ka 10 KOOPAMHATAM €r0 KOHIIOB; BBIUUCIIATh KOOPIAUHATHI CEPEIUHBI OTPE3Ka;

* HCIOJIb30BaTh KOOPAUHATHBIN METO I U3y4EHUsI CBOUCTB MPAMBIX U OKPYKHOCTEH.
Buinycknuk nonyuum 603moxucHocmo:

* OBJIAJIETh KOOPAWHATHBIM METOJOM PEIICHUS 3a]]a4 HA BBIYMCIICHUE U TI0KA3aTEIbCTBO

*  TprOOPECTH OMBIT UCIIOIB30BAaHMUS KOMIBIOTEPHBIX IPOTPAMM IS aHAJIN3A YAaCTHBIX CIIy4aeB B3aUMHOTO
PaCIIOJIOKEHUS OKPYKHOCTEN U IIPSIMBIX;

* TprOOPECTH OMBIT BHIIIOJHEHUS TPOEKTOB Ha TeMy «lIpuMeHeHne KOOPIMHATHOTO METOAa IPU PEUICHUT
3a/1a4 Ha BBIYMCIICHHUE U JI0OKA3aTeIbCTBOY.

«BekTopbn»
Buvinycknuk nayuumcs:

* ONEpUPOBAThH C BEKTOPAMH; HAXOJIUTh CYMMY M Pa3HOCTb JIByX BEKTOPOB, 3aIaHHBIX T€OMETPUUYECKH,
HAaXOJUTh BEKTOP, PaBHBIMA MPOU3BEACHHUIO 33ITaHHOTO BEKTOPa HA YUCTO;

* HaxOJHWTh ISl BEKTOPOB, 3aJJaHHBIX KOOPAUHATAMH: JJIMHY BEKTOPA, KOOPAUHATEI CyMMBbI Pa3HOCTH JIBYX
1 00Jiee BEKTOPOB, KOOPIMHATHI MPOU3BEACHHS BEKTOPOB Ha YHUCIIO, TPUMEHSISI IIPU HEOOXO0MMOCTH
COYETaTEIbHbIN, TEPEMECTUTEIbHBIN U PACTIPEICTUTEIbHbBINA 3aKOHBIL;

* BBIYUCIATH CKaJSIPHOE MTPOU3BEIAECHNE BEKTOPOB, HAXOAUTh YTOJI MEKy BEKTOpaMH, yCTAHABIIMBATh
MEePIEHANKYIISIPHOCTD MPSIMBIX.

Buinycknuk nonyuum 603moxcHoCms.

* OBJIQJIETh BEKTOPHBIM METOJIOM JUIsl PEIICHUS 337]a4 Ha BEIYMCIIEHUE U I0KA3aTEIbCTBO;

* MPUOOPECTU OTBIT BHITIOJTHEHHUS TPOCKTOB Ha TeMy «IIprMeHeHre BEKTOPHOTO METO/1a TIPH PEIICHUHN
3aJ1a4 Ha BBEIUMCIICHUE U JIOKA3aTEIbLCTBOY.

TpeOoBaHus K yPOBHIO NOATOTOBKH yyaluxcesi 9 kiacca

Honocuot 3namon:

—  CIEAYIOIIHE MOHATHS: BEKTOP, CYMMa U Pa3HOCTh BEKTOPOB; MPOU3BEICHUE BEKTOPA HA YUCIIO,
CKaJISIpHOE TIPOM3BEACHUE BEKTOPOB; CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC; TEOpEeMa CUHYCOB U KOCHHYCOB;
perieHue TPEYroJbHUKOB; COOTHOIICHUE MEXTy CTOPOHAMH M YTJIaMH TPEYrOJIbHUKA,

—  OIpeAeNICHHEe MHOTOYTOJIbHUKA; (POPMYJIBI JUTMHBI OKPYKHOCTH H TUIOIIAJAN KPyTa; CBOMCTBA BIIMCAHHOM
Y OTIMCAHHOM OKPY)KHOCTH OKOJIO IMPAaBHJIBHOTO MHOTOYTOJIbHUKA; IIOHSTHE JIBH)KCHHS Ha IIOCKOCTH:
CUMMETpPHS, TTapaJICIbHBIN MEPEHOC, TTOBOPOT.

Honxcnot ymems:

— T0Jb30BATHCS F€OMETPUYECKUM S3bIKOM JJISl ONUCAHUS MPEAMETOB OKPYKAIOIIEr0 MUPA;

— Ppacrno3HaBaTh FreOMETpUYECKHE (PUTYPHI, PA3INYaTh UX B3AaUMHOE PACIIOIOKEHUE;

— u300paxaTb reoMeTpHUUeCKUe (PUIypbl; BHIIOJHATh YEPTEIKU 110 YCIOBUIO 33/1a4; OCYILECTBIAT
npeoOpazoBanus puryp;

— Ppacrmo3HaBaTh Ha YepTexkax, MOJEIAX U B OKPYKarolIei 00CTaHOBKE OCHOBHBIE IIPOCTPAHCTBEHHBIE TeNa,
n300paXxkaTh MX;

— B IIPOCTEHIIINX CIy4asix CTPOUTH CEUEHHUS U PA3BEPTKH NIPOCTPAHCTBEHHBIX TE,

— IPOBOAMTH ONEPALMU HaJ BEKTOPAMM, BBIYUCIATH JJIMHY U KOOPAUHATHI BEKTOPA, YTOJI MEXKIY
BEKTOpaMH;

—  BBIYUCIATH 3HAYCHUS T€OMETPHUUECKUX BEJIMYMH (JUIMH, YIJIOB, IJIOIIAJe, 00bEMOB); B TOM YHCIIE: IS
yrioB ot 0°110 180° onpenensaTs 3HaueHUs] TPUTOHOMETPUUYECKUX (PYHKLUH 1O 3aaHHBIM 3HAUEHUSIM YTJIOB;
HaXO/IUTh 3HAUYEHUS] TPUTOHOMETPHUECKUX (PYHKIUN IO 3HAYEHUIO OJJHOM M3 HUX; HAXOJAUTh CTOPOHBI, YIJIbI U
TUTIOIIAJIM TPEYTOJIbHUKOB, UIMHBI JIOMAHBIX, IyT OKPY>KHOCTH, TUIOIAeH OCHOBHBIX T€OMETPHUECKUX PUTYp U
¢buryp, CoCTaBJI€HHBIX U3 HUX;

— pemath TeOMETPUUYECKHE 33aauH, ONHPAsCh Ha U3yYeHHbIE CBOIMCTBA (DUTYp M OTHOILIEHUI MEXTy

HUMH, IPUMEHSA JIOTIOTHUTENIbHbBIE HOCTPOEHHs, airedpandeckuit "
TPUTOHOMETPUYECKUH ammapar, CAMMETPHIO;

— IPOBOAMTH JIOKA3aTEJbHbBIE PACCYXKACHUS IIPU PELIEHUH 3a/1a4, UCII0JIb3YsI U3BECTHBIE TEOPEMBI,

oOHapyXHBasi BO3SMOXKHOCTHU JJISl X MCIIOJIb30BAHUS;



— pelaTh OpOCTEHINE IAHUMETPUYECKUE 3a7a4l B IPOCTPAHCTBE.

Hcnonvzoeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYUECKOU 0eAMeTbHOCMU U NOGCEOHEGHOTL
HCUSHU:

— Ul OIIMCAHMS PEAIbHBIX CUTyallul Ha SI3bIKE T€OMETPUU;

— IS pacyeToOB, BKIIOYAIOUINX MPOCTEHIIINE TPUTOHOMETPHYECKHIE (DOPMYJIBI;

— IIpU PELICHUH N'eOMETPUYECKHUX 3a/1a4 C UCII0JIb30BAHUEM TPUTOHOMETPHY;

— JUI peLlIeHUs IPAKTUUECKUX 3a/1a4, CBSI3aHHBIX C HAXOKJEHUEM F€OMETPUUECKUX BEIMYUH (UCIIONIb3Ys
IIpY HEOOXOIMMOCTH CIIPAaBOYHUKH U TEXHUUECKHUE CPEACTBA);

— IpH NOCTPOCHUU F€OMETPUUECKUMU HHCTPYMEHTaMU (JINHENKA, YrOJbHUK, UPKYIIb, TPAHCIIOPTUP).

Honsicubl 61a0emv KOMNEMEHYUAMU:

—  WH(QOPMAIMOHHO;

— KOMMYHHKAaTHUBHOMU;

— MaTeMaTH4ecKoH (MparMaTuyecKkoi), Hoapa3yMeBaroIeH, UTo yJalliecs: yMEeloT UCII0JIb30BaTh
MaTeMaTHYeCKHUe 3HaHMs, apuMeTUYeCKul, alreOpanyecKuil annapar JJis ONMCAHUS U peleHus mpooiaem
peasIbHOM JKU3HH, TPAMOTHO BBITOIHATH aITOPUTMUYECKUE MPEANUCAHNUS U MHCTPYKIIMN HA MAaTEMaTUYECKOM
MaTepuaie, nojab30BaTbCsl MAaTEMaTHYECKUMH (POpMYyJIaMy, TPUMEHATh IPHUOOpETEHHBIE alredpanvecKue
npeoOpazoBaHus U PYHKIIMOHAIHHO - TpapUUeCKue PEICTABICHUS IJIsl OTIMCAHUS U aHAIN3a 3aKOHOMEPHOCTEH,
CYIIECTBYIOIIMX B OKPYKAIOLIEM MUPE U B CMEXHBIX ITpEeIMETax;

—  COLMAJIbHO-TMYHOCTHOM, MOJpa3yMeBaloIei, YTO y4yaliuecs BIaJCIOT CTUIIEM MBIIUICHUS, XapaKTePHbIM
JUI MaTeMaTHKH, €ro a0CTPaKTHOCTHIO, 1I0Ka3aTeIbHOCTBIO, CTPOTOCThIO, YMEIOT TPOBOJAUTD
apryMEeHTHPOBAHHBIE PACCYXACHUS, JIeNIaTh JIOTMUYECKH 000CHOBAHHBIE BHIBOIbI, IPOBOIUTH 0000 EHUS U
OTKpBIBAaTh 3aKOHOMEPHOCTH Ha OCHOBE aHaJIM3a YaCTHBIX MPUMEPOB, SKCIIEPUMEHTA, BbIJIBUTaTh TUIIOTE3HI,
SICHO ¥ TOYHO BBIpaXkaTh CBOM MBICJIM B YCTHOM U MMCbMEHHOU peyH;

—  0OLIEKyIbTYpPHOM, M0Apa3yMeBalolIe, YTO yyaliuecs MOHUMAOT 3HAYUMOCTh MaTEMaTHUKU KaK
HEOTHEMIJIEMOM YacTH OOIIEUYEIIOBEUECKON KYIbTYphI, BO3JCHCTBYIOIICH Ha MHBIE 00JIACTH KYJIbTYPHI,
MOHUMAIOT, YTO (GOpMabHBIA MaTEMaTHUECKUN anmapaT CO3/1aH U Pa3BUBAETCS C LENbI0 PaCHIMPEHUS
BO3MOKHOCTEHN €ro MPUMEHEHN K PELIECHUIO 33/1a4, BOZHUKAIOIINX B TEOPUHU U IIPAKTUKE, YMEIOT YMECTHO
HCIIO0JIb30BATh MATEMATUYECKYIO CHMBOJIHKY;

— TIpeAMETHO-MHPOBO33PEHUECKOH, MOAPa3yMEBAIOIIEH, YTO yUalluecs MOHUMAIOT YHUBEPCATbHbBIN
XapakTep 3aKOHOB MaTeMaTUYeCKO! JIOTUKHU, MPUMEHUMBIX BO BCEX 00JIACTAX YEIOBEUYECKOM IEATEIbHOCTH,
BJIAJICIOT [IPUEMAMHU MIOCTPOCHHUSI U UCCIEAOBAHUS MATEMATHUECKUX MOJIEJIEH MPU PEIIEHUH NTPUKIIAIHBIX 3a/1a4.

Y4eOHO — MeTOAMYECKOE 0O0ecTIiedeHue, JIeKTPOHHbIE 00pa3oBaTe/ibHbIE PeCypChl

Auredpa

1. ®I'OC. Anredpa. CoopHHK pabouux nmporpamm.7-9 kiaccel: yued. mocodue s 001eoopa3oBar.
Opranmsanuii/ (coct. T. A. Bypmucrposa) -3- e uza. M.: IIpocsemenne,2016.

2. OI'D MaremaTuka: THIIOBBIC SK3aMEHaIlMOHHBIC MaTepuaibl: S0 BapuanTos/nox pea. M. B. fAmenko. -
M.: U3narenbcTBO «HaImoHaIbHOE 00pazoBaHue»,2020r.

3. M. JI. I'amuukwuit, A.M. IN'omsaman, JI.M. 3BaBuu. COopHHK 3a1a4 o anredpe. 8-9 kimaccel: mocodue s
y4aimmxcsi 001eo0pa3oBaTenbHbIX YUpekaeHui. -15-e uza.-M.IIpocsemenne,2014

I'eomerpus
1. ®I'OC. T'eomerpus. COopHuk pabouux mporpamm.7-9 kiaccel: y4ed. mocoOue s oOmeobpa3oBar.

Opranuzanuit/ (coct. T.A. Bypmuctposa) -3 e uzn. nopad. M.: Ilpocsemenne,2016. 2. 'eomempus. 7-9 xnaccs:
yue0. nms obuieoOpaszosar. opranuzanuii / JI. C. AtanacsH [u ap.]. — M.: [IpocBemenue, 2014. 3. I'eomempus. 9
kiacc. Pabouas tetpazb: mocobue i yyamuxces odmeoopasosat. opranuzanuii / JI. C. Aranacss [u ap.]. — M.:
[Ipocsemenue, 2014.

4. I'eomempus. CoopHUK pabounx nporpamm. 7-9 knaccsl / coct. T. A. Bypmuctposa. — M.: Ilpocsenienue,
2013.

5. 3us, b. I'. T'eomerpust: qunaktuueckue marepuansl: 9 k. / b. I'. 3uB. — M.: IlpocBenienue, 2014.

6. M3yuenue reomerpuu B 7-9 kiaccax: MeTo. pekoMeHaanuu: ka. aus yautens / JI. C. Atanacss [u ap.].
— M.: Ilpocseuienue, 2011. 7. Muwenko, T. M. I'eometpust: Tematudeckue tectol: 9 k. / T. M. Mumienko, A. /1.

bmunkos. — M.: Ilpocsemenue, 2014.

Jlono/IHUTeIbHAS JIUTEPATypa /ISl yYUTeNs:



1. 36asuu, JI. M. KoHTpoJIbHBIE U TPOBEPOYHBIE PabOTHI 10 reomeTpun. 7—9 knaccsl / JI. U. 3BaBud [u 1p.].
- M., 2001.

2. 3ue, B. I'. 3amaum 1o reoMeTpuu: mocodue i yyanmxcst 7—11 kimaccoB 001meo0pa3oBaTeIbHBIX
opraam3anuii / b. I'. 3uB, B. M. Meiinep, A. I'. baxanckuii. — M.: I[Ipocsemenue, 2014.

3. Kykapyesa, I'. 1. CO0pHUK 3a/1a4 110 TEOMETPUHU B pUCYHKaX U Tectax. 7-9 kmaccel / I'. U. Kykapuesa. —
M., 1999. 11. Caspacosa, C. M. YnpaxHeHUs 10 TUIAHUMETpHH Ha TOTOBBIX yeprexax / C. M. CaBpacoBa, ['. A.
Scrpebunenxuit. — M., 1987.

[Tpu paboTe MOXKHO HCIIOJIb30BATh TAKXKE CTATbU M3 HAYYHO-TEOPETHUECKOTO M METOIMUECKOTO KypHasa
«Mamemamuka 6 wikoney, U3 €XEHEEILHOTO y4eOHO-METOIMIECKOTO npuioxceHus k 2azeme «llepsoe
cenmsaopsay «Mamemamuxay,

Ileuamnvie coopruxu 0ns noocomosku k OI'3 2024, 2025.
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