06-05

MynununansHoe 0011e00pa3zoBaTeIbHOE OI0KETHOE YUPEKICHHE
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IlosicHuTeILHAS 3aMUCKA

[Iporpamma «Matematuka st Becex» (Iloaroroska k OI'D mo maremaTuke) 0 BHEYPOUHOU
nesrenbHOCTH Ha 2022-2023 yueOHbIi ro/1 COCTaBlIeHa B COOTBETCTBHHU CO CIEAYIOIIUMU
HOPMaTHBHO-TIPABOBBIMU JJOKYMEHTaMH:

* ®enepanbabiM 3akoHOM OoT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepauuny;

* Ilpukazom MunoOpnayku Poccuu ot 17.12.2010 N 1897 (pen. ot 31.12.2015) "OO
YTBEPKIACHUHM (PeepaIbHOr0 TrOCYAapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa OCHOBHOI'O
obmiero oopazoBanus'";

e IlopsinkoM opraHu3alud U OCYILECTBICHHS 00pa30BaTENIbHOM JEATENbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNIbHBIM MPOrpaMMaM - 0Opa30BaTeNbHBIM MPOrpaMMaM HadyajabHOTO
o011ero, OCHOBHOTO OOIIET0 M CpeaHero ooOuero oOpa3oBaHUs, YTBEP)KIEHHOTO IPHKA30M
MunuctepctBa oOpasoBanus u Hayku Poccuiickoit denepanuu ot 30.08.2013 Ne 1015;

» @enepanbHBIM TEpPeYHEM yYEOHUKOB, PEKOMEHIYEMBIX K HCIIOJB30BAaHUIO IIPH
pealiv3allMid  UMEIOIIMX TOCYAApCTBEHHYIO aKKpPEAUTAlMI0 00pa3oBaTENIbHBIX  MpPOrpamMm
Ha4yaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, CpPEeaHero OO0IIero oO0pa30BaHUs, YTBEP)KICHHOTO
npuka3zom Munucrepcra npocsemenns Poccniickoit @enepanuu ot 28.12.2018 Ne 345;

* IlepeuneM opraHu3anuii, OCYIIECTBJISIONIUX BBIMTYCK Y4YEOHBIX MOCOOUH, KOTOpHIE
JOTIYCKAIOTCSl K MCIOJIb30BAHUIO MPHU pealr3aluil UMEIOIUX TOCyIapCTBEHHYIO aKKpPEIUTAILIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJbHOTO OOIIETr0, OCHOBHOTO OOIINET0, CPEAHETO OOIIero
00pa3zoBaHus, YTBEPKIEHHOTO TMpHKa3oM MuHHCTepcTBa 00pa3oBaHUsi M Hayku Poccuiickoit
®enepannn ot 09.06.2016 Ne 699;

* CaHMTapHO-3MUAEMUOJIOTHYECKUMH TPEOOBAHUAMH K YCIOBHSIM M OpraHU3aluy 00ydeHus
B 00meoOpa3oBaTeNbHbIX  YUPEKICHUSX, YTBEP)KIECHHBIMU IIOCTaHOBIEHHEM | J1aBHOTO
rOCyJapCTBEHHOTO CaHMTAapHOTO Bpauda Poccuiickoit deaepanun ot 29.12.2010 Ne 189 (manee -
CaunlluH 2.4.2.2821-10);

* [lpumepnoit OCHOBHOM 00pa3oBaTEbHON MPOTPpaMMOM CpeaHero oOIero oo0pa3oBaHUs
ONIOBPEHA pemenueM deaepaabHOTO YIeOHO-METOINYECKOTO OOBEAMHEHUs TIO oO0IemMy
00pa3zoBaHUIO;

Paobouas npozpamma paccuumana na 34 nedenwv no luacy ¢ neoenio.

Ileaun u 3agaum padoueil MPOrpaMMbi:

C yuerom 1eneil oOydeHHs] B OCHOBHOHM IIKOJIE KOHTPOJIBHO-H3MEPHUTEIIbHBIC MaTepHaIIbI
9K3aMeHa B HOBOW (opMe MpOBEpsIIOT CHOPMHUPOBAHHOCTH KOMILIEKCA YMEHUH, CBSI3aHHBIX C
MH(OPMALIMOHHO-KOMMYHUKATUBHOM JIEATENBHOCTHIO, C TONyYEeHUEM, aHallM30M, a TaKKe
MIPUMEHEHHEM SMITMPUUYCCKUX 3HAHUM.

Hean: [Iporpamma kypca «MaremaTuka JUis BCEX» OPUCHTHPOBaHA Ha:

1. TloaroroButh oOOyuaromMXcs K clade SK3aMeHa 1o Marematuke B (opme OID B
COOTBETCTBUHU C TPEOOBAHUSAMH, TPEABIBISICMBIMA HOBBIMU OOpa30BaTEIbHBIMH CTaHIAPTAMU;
OKa3aHWe WHJIUBUAYAJIbHOW W CHUCTEMATHYECKOW IOMOIIHM JCBSITUKIACCHUKY IPH MOBTOPEHUU
Kypca MaTeMaTHKH U TIOJITOTOBKE K DK3aMEHAM.

2. TlpuoOpeTeHHE OMNPENEeNIEHHOrO ONbITA PEIICHUS 3a7ad pPa3UYHbIX THIIOB, TO3BOJISIET
YYCHHKY TIOJYYUTh JOMOJHUTEIHHYIO TIOJIOTOBKY JUISl ClIa4d DK3aMEHa M0 MaTeMaTHKE 3a Kypc
OCHOBHOM IITKOJIBI.

3. Ipemiaraer yqanumcst 3HAKOMCTBO C MaTEMAaTHUKOM Kak ¢ OOIIEKYJIbTYPHOU IIEHHOCTBIO,
BBIPA0OTKOM MOHUMaHMSI UMH TOTO, YTO MaTEMAaTHKa SBJISICTCS HHCTPYMEHTOM IO3HAHHUS
OKpYIKAroIIero MUpa u caMmoro ceosl.

4. PeuieHue pa3IMYHBIX 10 CTENICHU B&KHOCTH U TPYAHOCTH 33]1ad.

5. OObekTUBHAs HE3aBHCHMAs TPOIICYpa OLICHUBAHMS YIEOHBIX JIOCTUXKCHHI
oOyJaronuxcs.

3agaum:



1. OcHOBHOI 0COOEHHOCTBIO ATOTO Kypca SIBJISIETCS OTpAaOOTKa 3a1aHUil 110 BCEM pasjiesiaMm
Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI: apupMeTHKe, anredpe, CTAaTUCTUKE U TEOPHH
BEPOSATHOCTEMN, FTEOMETPHHU.

2. laTh y4eHMKY BO3MOXKHOCTbH ITPOAHATU3UPOBATH CBOHM CIIOCOOHOCTH;

3. Ilomoub yyeHHKY BBIOpaTh IPOQHIIbL B TAbHEHIIEM 00y4eHUH B CPEIHEH HIKOJIE.

4. TloBTOpHTBH, 00OOIINTH U YIITyOUTH 3HAHUS MO AJIre0pe U TEOMETPUH 3a Kypc OCHOBHOM
0011e00pa30BaTEILHOM IITKOJIBI,

5. Pacmmputhb 3HaHUS 1O OTAEIBHBIM TeMaM Kypca «Anredpa 5-9» u «l'eomerpust 7-9»

6. BripaboTaTh yMEHHE MOIB30BATHCS KOHTPOJIBHO-HU3MEPHUTEIHHBIMI MaTepUAIaMHU.

7. OpueHTalys Ha COBEPUICHCTBOBAHNE HABBIKOB IMO3HABATEIHLHON, OPraHU3allMOHHON
JeATeIbHOCTH;

8. Komnencamusi HeIOCTaTKOB B 00YYEHUN MaTEMaTHKeE.

Coneprxanue y4eOHOro nmpeamera

1. Ywucna, ynciioBbie BEIpaKEHUS, IPOIIeHThl HaTypanbHble uncia. ApudmeTndeckrue IeHCTBUS C
HaTypaJibHbIMU unciaamu. CBoWcTBa apupMeTHUECKUX AeicTBU. JlenMMocTh HaTypaabHBIX
yucen. [lenutenu u kpatHsie uyncia. [Ipusnaku aenumoctu Ha 2, 3, 5, 9, 10. JleneHue ¢ oCTaTKOM.
[Ipocteie uncna. Pa3noxkeHue HaTypalbHOTO Yucia Ha MpocThie MHOXUTENU. Haxoxaenne HOK,
HO/I. O6sikHOBEHHBIE pOOU, TEHCTBUS C OOBIKHOBEHHBIMH JApoOsMU. JlecaTuanbie 1poou,
JENUCTBUS C IECATUYHBIMEU ApoOsimu. [IprMeHeHne CBOMCTB 17151 YITPOIICHHSI BRIPAKESHUH.
ToxnecTBeHHO paBHbIE BeIpaxeHus. [IponenTsl. HaxoxkaeHue nponeHToB OT Yucia ¥ Yncia 1o
MIPOIICHTY.

@ opMbl OPpraHu3annu Y4eOHOMH JesiTeJJbHOCTH: (POHTAIIbHAS, UHIUBHTyaJIbHAS

Buabl yueOHoii 1eATeIbHOCTH: CITyIIaHNEe OOBSICHEHUI YUIUTENIs, CAMOCTOSITeNIbHAsI paboTa ¢
y4eOHHMKOM, BBIBOJI U JOKA3aTeIbCTBO (GopMyI, aHANU3 (HOPMYIL.

2. bykBeHHble BbIpaxeHUs. Bripaxkenue ¢ nepeMeHHbIMU. ToXIeCTBEHHBIE TPEO0Opa3oOBaHUS
BBIPAKEHUH C IepeMEHHBIMU. 3HAaYEHHE BBIPAKEHUM MPU U3BECTHBIX YMCIIOBBIX JAHHBIX
MIePEMEHHBIX.

®opmbl OpraHu3anuu yueOHoii 1esiTeIbHOCTH: PpOHTANIbHAS, UHIUBUTya bHAas

Buabl yueGHoii 1eATeJIbHOCTH: CiTylllaHue OOBSCHEHUH YUUTeINsl, CaMOCTOATENbHAs paboTa ¢
y4eOHUKOM, BBIBOJ] M JOKA3aTeNbCTBO (OpMyJ, aHATU3 (HopMyIL.

3. IIpeobpazoBanue BoipakeHul. DOpMyIibl COKPAIIEHHOTO YMHOXKEHHUA. PanionanbHbie 1poou.
OpHounenbl 1 MHOTOWIEHBI. CTaHAAPTHBINA BUJ OJHOWIEHA, MHOTowieHa. Koaddumuent
onHouneHa. CteneHp 0HOYJIEHA, MHOTOUIeHa. [IeficTBUS ¢ OJHOYWIEHAMHU U MHOTOYJICHAMH.
Dopmybl COKpAIIEeHHOTO YMHOKeHUs. CrocoObl pa3oKeHUs MHOTOUJIEHA Ha MHOKUTEIH.
PanmonaneHbie TpoOu 1 UX cBOMCTBA. JJomycTrMble 3HaYeHHS IepeMEHHBIX. TOXKIECTBO,
TOXKJIECTBEHHBIE TPEOOPa30BaHUS PAlIMOHANBHBIX ApooOeii. CTeneHb C ebIM MoKa3aTeleM U UX
cBoiictBa. KopeHb n-oii cTeneHu, CTENeHb ¢ pallMOHAIBHBIM IMOKa3aTeNleM U UX CBOMCTBA.
@opmMbl OpraHu3anuu yueOHoii 1esiTeIbHOCTH: PpOHTANbHAS, MHINBUyaTbHAas

Buabl yueOHol 1esiTeIbHOCTH: CIyllIaHHE OOBSCHEHUH YUUTElls, CAMOCTOsTeNIbHas paboTa ¢
y4eOHUKOM, BBIBOJI M JOKa3aTeIbCTBO (POPMYJI, aHAIHU3 GOpMYyJI.

4. VYpaBHeHMs U HepaBeHCTBA JInHeliHbIe ypaBHEHMs ¢ OJJHOM nepeMeHHo#. KopeHnb ypaBHeHMs.
PaBHOCubHBIE ypaBHEHMsI. CHUCTEMBI JINHENHBIX YpaBHEHUI. MeTO bl pelIeHnsl CUCTEM
yYpaBHEHUI: IOJICTAHOBKH, METO/] CIIOXKEeHHUs, Tpaduyeckuil Meto]. KBagpaTHblie ypaBHEHHUS.
Henomnnoe kBagpatHoe ypasHeHue. Teopema Buera o kopHsx ypaBHeHUs. HepaBeHcTBa ¢ 0 THON
nepeMeHHOM. CucremMa HepaBeHCTB. MeTO/1bl pEIIEHUsI HEPABEHCTB U CUCTEM HEPABEHCTB: METOJ
MHTEPBAJIOB, rpaUIeCKUil METOI.

®opMbl OPraHu3auM y4eOHOM AesiTeJIbHOCTH: (ppOHTaANbHAS, UHANBHTyalbHAs

Buabl yueOHol 1esiTeIbHOCTH: CIyllIaHHe OOBSCHEHUH YUUTElNs, CAMOCTOSTENbHAs paboTa ¢
y4eOHUKOM, BBIBOJI M JOKA3aTeIbCTBO (POPMYJI, aHAIHU3 GOpMYII.



5. [Iporpeccuu: apudmernyeckass ¥ reOMETpUIECKasi YUCIOBEIE MOCIEI0BATENILHOCTH. Pa3HOCTh
apugmeTnueckoii mporpeccuu. Popmyrna n-oro wieHa apupmernyeckoit nporpeccu. Popmyna
CYMMBI N YWICHOB apu(PMETHUECKOH nporpeccuu. ['eomeTpudeckas nporpeccusi. 3HaMeHaTeNb
reoMeTpuuecKkou nporpeccuu. @opmyia n-oro 4jaeHa reoMeTpudeckon nporpeccun. Popmyina
CYMMBI Nl WICHOB reOMEeTpUIEcKoil mporpeccun. Cymma OECKOHEYHOH reoMeTprudecKoi
IIPOrPECCHUHU.

@opMbl OPraHu3auuM Y4eOHOM AesiTeIbHOCTH: (PpOHTANbHAS, MHANBHTyaIbHAs

Bujbl yueOHol 1esiTeIbHOCTH: CIyIIaHHe OOBSCHEHUH YUUTEIIs, CAMOCTOsTeNIbHAs paboTa ¢
Y9eOHUKOM, BBIBOJ] M IOKA3aTEIBCTBO (hOPMYJI, aHATU3 (HOpMYyIL.

6. ®ynaxun u rpaduxu. [lonsarue pyaxuunu. OyHKIws 1 aprymeHT. O0IacTb onpeaeIeHus
¢bynkuuu. O6macts 3HaueHw pynkuuu. ['paduk dpynkuuu. Hynmu ¢pyakinun. Oynknus,
BO3pacTarolas Ha oTpe3ke. @yHKuusl, yOpIBatomias Ha oTpe3ke. JInneliHas pyHKuus u ee
cBoiictBa. ['paduk uHeitHON QyHKIMH. YTI0BO# KO3 duumeHT Gpynkmun. O6paTHO
npornopuroHanbHas QyHKIUS U ee cBoiicTBa. KBaapaTuunas GyHKIus U ee cBoiicTBa. I'paduk
kBaapaTuuHoi QyHkuuu. CrenenHas ¢pyHkuus. YerHas, HeuetHas pyHkuus. CBoiicTBa YeTHON U
HEYETHOMN CTETEHHBIX ()YHKIIH.

I'paduku creneHHbIX QyHKINUNA. UTeHUE rpa@uKoB QyHKIIMMA.

®opMbl OpraHu3anum yueOHoii 1esiTeIbHOCTH: (PpOHTANIbHAS, UHIMBUTyabHAas

Buabl yueGHoI eATeJIbHOCTH: CiTylllaHue OOBSCHEHUM yUUTeNsl, CaMOCTOATENbHAs paboTa C
y4eOHHMKOM, BBIBOJI U JOKA3aTeIbCTBO (hopMyI, aHAN3 (HOPMYIL.

7. TekcroBble 3a1aun. TeKCTOBbIE 3a/1a4M HA JBM)KEHHE U CIIOCOOBI penieHus. TeKcToBbIe 3a/1auu
Ha BBIYUCIICHHE 00BheMa pabOThI U CIIOCOOBI MX perieHui. TeKCTOBbIE 3aa4n Ha TTPOIICHTHOE
coJiep’KaHue BEIIECTB B CIIJIaBaX, CMECSIX U PacTBOPAX, CIIOCOOBI PEIICHUSI.

®opmMbl OpraHu3anuu yueOHoil 1esiTeIbHOCTH: PpOHTANIbHAS, UHIUBUTya bHAas

Buabl yueGHoii 1eTeIbHOCTH: CiTyllIaHue OOBSCHEHUH yUnTeNsl, CaMOCTOATENbHAsI paboTa C
y4eOHHMKOM, BBIBOJI U JJOKA3aTeIbCTBO (GopMyIl, aHANU3 (HOPMYIL.

8. DnemMeHThI CTAaTUCTHKHU U TEOpUHU BeposiTHocTel. CpenHee apudmMeTnieckoe, pazmMax, MoJia.
MenuaHna, Kak cTaTUCTHUECKas xapakrepucTuka. COOp U rpynnupoBKa CTaTUCTHUECKUX JTAHHBIX.
MerTo bl perieHnss KOMOMHATOPHBIX 331a4: epedop BO3MOKHBIX BAPUAHTOB, JIEPEBO BApUAHTOB,
npaBmiIo yMHOXKeHus. [lepectaHoBKY, pa3MeleHus, couetanus. HauanbHble CBEICHUS U3 TEOPUU
BeposATHOCTEH. BeposiTHOCTD ciy4aitHoro coObITHs. ClI0)KEHHE U YMHOKEHHUE BEPOSTHOCTEH.
®opmMbl OpraHu3alnuu yueOHoii 1esiTe IbHOCTH: PpOHTANIbHAS, UHIUBUTyaIbHAs

Buabl yueGHoii 1eATeJIbHOCTH: CiTyllIaHue OOBSCHEHUH YUUTEINsl, CAaMOCTOATENbHAs paboTa C
y4eOHHKOM, BBIBOJ U JOKa3aTebCTBO POpMyIl, aHanu3 GopMyIl.

9. TpeyronbHuku. Beicota, Mennana, cpefHsisi TMHUS TpeyroJibHUKA. PaBHOOEIpEHHBIN U
PaBHOCTOPOHHUH TpeyroibHUKH. [Ipr3HaKu paBeHcTBa U 000U TPEyroJbHUKOB. Pemenue
TpeyrodbHUKOB. CyMMa yrioB TpeyrojibHuka. CBOHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Teopema [Tudaropa. Teopema cunycoB u kocuHycoB. HepaBeHncTBO TpeyroiapHukos. [Inomanp
TpPEeYroJbHUKA.

@®opMbl OpraHu3anuu yueoHoii 1esiTeIbHOCTH: PpOHTANIbHAS, UHIUBUyaIbHAs

Buabl yueGHoii e TeJIbHOCTH: CiTyllIaHue OOBSCHEHUH YUUTEINsl, CaMOCTOATENbHAs paboTa ¢
y4eOHHKOM, BBIBOJ U JOKa3aTeNbCTBO GopMy, aHaTu3 HopMyIL.

10. MuoroyronbHuku. Bunel MHOrOyronsHukoB. [lapanienorpamMM, ero cBoicTBa 1 MPU3HAKH.
[Tnomane napamienorpamma. PoM0O, npsiMoyroiasHUK, kBajapar. Tpanenus. CpeaHsis TUHUS
tpanenuu. [lnomans Tpanenuu. [IpaBuiabHbIE MHOTOYTOJIEHUKH.

@®opMbl OPraHu3anuM Y4eOHOM AesiTeIbHOCTH: (PpOHTANbHAS, UHANBHTyalbHas

Buabl yueOHol 1esiTeIbHOCTH: CIyllIaHHe OOBSCHEHUH YUUTElls, CAMOCTOsTeNIbHas paboTa ¢
y4eOHUKOM, BBIBOJI M JOKA3aTeIbCTBO (POPMYJI, aHAIHU3 GOpMYII.

11. OxpyxHocTb. KacarenbHast K OKpYKHOCTH U ee cBoicTBa. LIeHTpanbHBII 1 BIUCAHHBIN YIIIBI.
OKpyXHOCTb, OIMCAHHAsA OKOJIO TPEYrojbHuKa. OKpYKHOCTb, BIIUCAHHAS B TPEYrOJbHUK. J{TnHa
okpyxHocTH. [Inmomans kpyra.

®opMbl OPraHu3aluM Y4eOHOM AesiTeIbHOCTH: (ppOHTANbHAS, UHAUBHyaIbHAs



Buabl yueOHol 1esiTeIbHOCTH: CIylIaHHE OOBSCHEHUN YUUTEINs, CAMOCTOsATENIbHAs paboTa ¢
y4eOHUKOM, BBIBOJ U JOKA3aTEILCTBO POpMYIT, aHATH3 (HOPMYII.

[Tpu peanuszanuu NporpaMMbl ¢ NPUMeHeHHEM AUCTAHIMOHHBIX 00pa30BaTeIbHbIX
TeXHOJIOTUI MOTYT OBITh HCIIOJIb30BaHBbI:

1. O6pa3zoBarenbHbIe TEXHOJIOIHMH (MacTEep-KIACChl, Pa3BUBAIOIINE 3aHATUS, KOHCYJIbTAIINY,
TEeMaTU4YeCKHe KIacCHble 4achl, KoHpepeHmu, «llepeBepHyTHIil Ki1acc» W Apyrue akTUBHOCTH,
IMPOBOAMMEBIC B PCIKUMEC PCAJIBHOTI'O BPEMCHU IIPU IMOMOIIU TCIICKOMMYHUKAIITUOHHBIX CI/ICTGM);

2. BO3MOXXHOCTH 3JIEKTPOHHOTO OOy4eHHusi (MCIOIb30BaHUE TMOAOOPOK 0O0pa30BaTEIbHBIX,
IMPOCBCTUTCILCKUX MW Pa3sBUBAOINIMX MATCpHAJIOB, OHHaﬁH-TpeHaﬁ(epOB, MMPEACTAaBJICHHBIX Ha
caire MunucrepcTBa MPOCBEILICHUS Poccutickoit ®denepauun o aapecy
https://edu.gov.ru/distance 11t CaMOCTOSITETPHOTO UCTIOIB30BAHUS 00YIAIOITIMICS);

3. becrutatHpie HHTEPHET - PECYpCHI, CAlTHl YUPEXKICHHH KYIbTYphl U CIIOPTA, OTKPHIBIINE
TPAHCISIIAN CIIEKTaKJIeH, KOHLIEPTOB, MAacTEP-KIACCOB, a TAK)KE OpraHU3aIHi, MPEI0CTaBUBIINE
JOCTYII K MY3€HHBIM, JINTEPATypHBIM, apXUBHBIM (POHaM;

4. Pecypcbl cpenctB MaccoBoi uH(popmanuu (oOpa3oBaTelbHbIE W HAyYHO-TIOMYJISPHbBIE
nepenaud, (GUIbMBI M HHTEPBBIO Ha PAagMo0 U TEIEBUACHUHM, B TOM 4YHCIE dS(PUpPHI
o0OpasoBaTesbHOTO Tenekanana "Mos mkosa B online");

5. OOpa3zoBaTenbHbIE W pa3BHBAIONIME MaTEpHAIbl Ha TIE€YaTHOW OCHOBE (COOpHUKH
NpEeAMCTHBIX MW  MCKIUCHUIUIMHAPHBIX  3a1a4, OTKPBITBIC MAaTCpHaIbl MCEKIYHAPOAHBIX
WCCIeOBaHUN KauecTBa O0O0pa3oBaHUs, JICMOHCTPAIlMOHHBIE BapHAHTHl OJMMIHAJAHBIX U
JMarHOCTUYECKUX 3a/IaHUH, TIeYaTHbIe yueOHbIe U3JaHMUS).

TexHuyeckue cpeacTBa 00y4eHHUsi: KOMIBIOTEP/HOYTOYK/TUTAHILIET C BCTOPEHHBIMU HIIN
MOAKIIIOYAaEMBIMH TUHAMUKaMU/MUKPOPOHOM/TApHUTYPOU U JOCTYIOM K ceT «HTepHET».

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

IInanoBsie cpoku | DakTuueckue
Kou-Bo MIPOXOXKICHUS CpPOKH

4acoB TEMBI MPOXOKIACHUS
TEMBI

No | Conmepxanue yueOHOTO MaTepHraia

1 BBoaHoe 3aHsTHE. 3HAKOMCTBO ¢ HOPMAaTUBHBIMU 1
JToKymMeHTaMu. Pa36op neMoHCTparimoHHOTO
BapuanTta OI'D no matemaruke — 2025 ro.

2 1-5. «Y4aactox» 1
- IJIMHA

- IIOIIAb

- MPOLICHTBI

- paboTa ¢ Tabnuei

06. Ipo6u u cTenieHn
- OOBIKHOBEHHBIE APOOH
- IECATUYHBIC APOOH

06. /Ipobu u crenenu
- CTENeHU

5 | 1-5. «KBapTtupa» 1
- JUTMHA

- IJIOIIA/b

- IPOLICHTBI

- paboTa ¢ Tabnuuei

6 07. Uucna, koOpAMHATHAS IpSMast 1
- L[eJIbIE YHCIIa

- Ipobu
- KOpHH




08. KBagpaTHble KOPHU U CTENIEHU
- UppalOHAJIbHbIE BHIPAXKEHHUS

08. KBagpaTHble KOPHU U CTEIIEHU
- CTEIICHHBIEC BBIPAKCHUS

12. Pacuértel mo dopmynam
- S5KOHOMHUKA

- pusuka
- MaT€éMaTHuKa

10

1-5. «JIuctel Oymaru»
- KOJINYECTBO JINCTOB
- JUIMHA, IIUPUHA U IAATOHAIIb JINCTA

- IUIOIIA/Tb JIUCTA
- mono6ue Guryp

11

1-5. «Ileun mag Ganmn»
- paboTa c Tabnunein

- 00beM

- IJIOIIA b

- IPOCTENIINE 3a1a4K
- IIPOTICHTHI

- Teopema I[ludaropa

12

09. YpaBHeHus
- JINHEHBIC YPABHEHUS

13

09. YpaBHeHus
- KBaJIpaTHbLIE YPaBHEHUS

14

13. HepaBeHncTtBa
- JIMHENHbIE U KBAJIPaTHbIC HEPABEHCTBA

15

13. HepaBeHncTtBa
- CCTEMbI JINHEIHBIX HEPABEHCTB

16

1-5. «Tapudui»

- yTeHue rpaduka

- POLICHTHI

- paboTa ¢ Tabauiein

17

11. I'paduku pyHKIMiA

- TMHEeWHAs GyHKIUs (TIpsiMast)

- kBajpaTu4Has ¢yHKIus (mapadosa)

- oOpaTHast IPOIOPIHUOHAIBHOCTH (THITEpOOJIa)

18

10. Teopust BEpOSITHOCTEN U CTATUCTUKA

- KIIaCCUYCCKOC OIIPCACIICHUC BEPOATHOCTHU
- CTATUCTHUYCCKOC OINPCACIICHNEC BEPOATHOCTH

19

1-5. «llIuHbD

- pacu€tel o hopMynam

- IJIMHA OKPYKHOCTH, TPOIIEHTHI
- pabota c Tabnuiei

20

18. ®durypsl Ha KBaJpaTHOMN pEIIETKE
- TAHI'€HC yrja

- pacCTOSAHHUC

21

18. ®durypsl Ha KBaIpaTHON PELIETKE

- oAy Guryp

- 9JIeMeHTHI GUryp (KaTeT, CpeTHss TUHUS,
JMaroHab)

22

1-5. «[1maH MecTHOCTHY
- paccTosiHuE

- CKOpPOCTb, BpEMS U PAaCCTOSTHUE
- 33/1a4M Ha COCTABJICHUE YPABHECHUS




23

16. OKpyXHOCTb, KPYI' U UX 3JIEMEHTHI
- LIGHTPaJbHbIEC U BIHCAHHBIC YTIIbI

- OKPY’KHOCTb, OIIMCAHHAsL OKOJIO MIPSIMOYT'OJIBHOTO
TPEYroJIbHUKA

- KacaTelbHas
- XOpAbl

24

16. OKpyXHOCTb, KPYI' U UX 3JIEMEHTBI
- BIIMUCAHHAst OKPY>KHOCTh
- OIMCaHHas OKPY>KHOCTh

- paclIMpeHHas TeopeMa CHHYCOB
- JUIMHA JyTH, TUIONIA/lb KPYrOBOTO CEKTOpa

25

15. TpeyronbHUKH

- OHUcceKkTpuca, MeIMaHa, BEICOTa
- YIJIBI TPEYTOJIbHUKA

- IJIOMIA]h TPEYTOJIbHUKA

- N0JJOOHBIE TPEYTOIbHUKU

26

15. TpeyroJbHUKHU
- Teopema I[udaropa
- CHHYC, KOCHHYC, TAHT€HC OCTPOTO yIJia

- TeOpeMa CHHYCOB
- TeOpeMa KOCHHYCOB

27

1-5. «30HT»

- JUTMHA | TIOIAIb

- Teopema Iludaropa

- pacuétsl o popmynam
- TIPOIICHTHI

28

1-5. «Temmuma

- 32J1a41 Ha OKPYTJICHHE C H30BITKOM
- JUTMHA, TIJIOIIAb

- Teopema Iludaropa

- POLICHTHI

- JUTMHA | TUIOIA]h OKPY>KHOCTH

29

17. UeTbIpexyroJibHUK!
- MmapajienorpaMmm

- KBaIpar
- Tpareuus
- poM0

30

1-5. «Teppacb»

- IJIOIIA b TPSIMOYTOJIbHUKA
- reopema ITudaropa

- TAHT'€HC OCTPOTO yriia

- TIPOIICHTHI

- pabota c Tabnuien

31

1-5. «OCAT'O»

- paborta c Tabnuien

- pacu€tel o hopMynam

- CKOPOCTb, BPEMSI U PaCCTOSTHUE

32

14. 3agaun Ha mporpeccuu
- apuMeTnyecKas nporpeccus

33

14. 3agaun Ha mporpeccuu
- FTEOMETPUYECKAsl IPOTPECCUS




34 | 19. AHanu3 reoMeTpUYECKUX BbICKa3bIBAaHUI 1
- Ha4aJIbHbIE T€OMETPUUECKUE CBEICHHS
- TPEYrOJIbHUK

- YETBIPEXYTOJIbHUK

- mapajieJIorpamMm

IIporpamma obGecneunBaeT JOCTHKEHHE CIETYIONIUX Pe3yJIbTATOB OCBOECHHS
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA:
JUYHOCMHBLE:

1) chopMUPOBAaHHOCTH OTBETCTBEHHOTO OTHOIIICHHUS K YUCHHIO, TOTOBHOCTh M CIIOCOOHOCTH,
oOyJaromuxcst K CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO Ha OCHOBE MOTHBAIMH K OOYyUCHHIO U
[IO3HAHUIO, BBIOOPY JanbHeNIero oopazoBaHus Ha 0a3e OpUEHTUPOBKU B MUpE Mpodeccuit u
podecCHOHABHBIX PEANOYTEHUH, 0CO3HAHHOMY TTOCTPOCHHIO MHIUBUTYyTbHON
00pa30BaTEIILHON TPACKTOPUH C YUETOM YCTOWYUBBIX TTO3HABATEIIHHBIX HHTEPECOB;

2) chOopMHUPOBAHHOCTH IEJTOCTHOTO MUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOW MTPAKTHKH;

3) chopMUPOBAHHOCTh KOMMYHHKATUBHON KOMITETEHTHOCTH B OOIIICHUU U COTPYHUUYCCTBE
CO CBEPCTHHKAMHU, CTAPIINMH U MJIQIIINMU, B 00pa30BaTeIbHOM, 0OIIECTBEHHO MOJIE3HOMH,
y4e0HO - UCCIIeIOBATEILCKOM, TBOPUECKON U IPYTHX BUAAX JCATEIHHOCTH;

4) yMeHue SICHO, TOYHO, TPAMOTHO U3jIaraTh CBOM MBICIIH B YCTHOW M MUCHMEHHOM peuH,
MMOHMMATh CMBICIT TIOCTABJICHHOW 3a1auM, BRICTPAUBATh apryMEHTAIIHMIO, IIPUBOIATH IPUMEPHI U
KOHTPIIPUMEPHI;

5) mpeacraBicHHE O MaTEMAaTHIECKON HayKe Kak cepe YemoBeUecKoi eI TeIbHOCTH, 00
JTamax e€ pa3BUTHS, O €€ 3HAUUMOCTH TS PA3BUTHUS ITUBUITH3AIIHH;

6) KPUTHYHOCTH MBIIIJICHUS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTJIIMYATh TUIIOTE3Y OT (PaKTa;

7) KpeaTHMBHOCTb MBIIUICHHS, HHAI[MATHBA, HAXOYMBOCTh, AKTUBHOCTH MPH PEIICHHN
anreOpandecKux 3aaad;

8) yMeHHe KOHTPOJUPOBATH MPOIIECC U PE3yJIbTaT YUeOHOH MaTeMaTHIECKON ACATSIbHOCTH;

9) crmocoOHOCTH K AIMOI[HOHAILHOMY BOCIPUSATHIO MATEMAaTHYECKUX 00BEKTOB, 3a/1ad,
pELIEeHHH, paCCYKICHUM.

Memanpeomemuole:

1) yMeHHe caMOCTOSATENIBHO MJIAHUPOBATh aJIbTEPHATUBHBIC MYTH TOCTHKEHHUS IIETICH,
0CO3HaHHO BBIOMpaTh HanoboJee A3 (HEKTUBHBIE CIIOCOOBI PEIICHUST YYSOHBIX U TTO3HABATEIIbHBIX
3ajay;

2) yMeHHE OCYIIECTBIATh KOHTPOJIb TI0 PE3yIbTaTy U MO CIOCO0y ACHCTBUS Ha YPOBHE
MIPOU3BOJILHOTO BHUMAHHS U BHOCHTh HE00XOIMMbIE KOPPEKTHBHI;

3) yMeHHe aIecKBaTHO OIIEHMBATh MPABUIBHOCTD WJIHM OIMIMOOYHOCTD BBIMIOJIHEHUS YUeOHOM
3aauu, € 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MOKHOCTH €€ peIleHMS;

4) 0CO3HAHHOE BJIAJICHHUE JIOTHYCCKUMHU JCHCTBUSAMHE ONIPEICTICHUS MMOHATHI, 0000IICHNS,
YCTaHOBJICHHSI aHAJIOTUH, KJIACCH(DUKAIIMU Ha OCHOBE CAaMOCTOSTEIIBHOTO BEIOOPA OCHOBAHUH U
KPUTEPHEB, YCTAHOBIICHHSI POJOBUIOBBIX CBSI3CH;

5) yMeHHe yCTaHABIUBATh IPUYNHHO-CIICICTBEHHBIC CBSI3U; CTPOUTH JIOTHUYECKOE
paccyxJeHue, yMo3akitoueHue (MHIYKTUBHOE, IeTyKTUBHOE U TI0 aHAJIOTHH) U BBIBOJIBI;

6) yMeHue co3aBaTh, IPUMEHSATH U MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIHUECKHE CPEIICTBA,
MOJIETTU M CXEMBI JUI pelieHusl ydeOHbIX U TO3HABATEIbHBIX 3a7a4;

7) yMeHHEe OPraHU30BBIBATh yI€OHOE COTPYAHHUYECTBO U COBMECTHYIO JESITEIBHOCTD C
YUUTENIEM U CBEPCTHUKAMHU: OTIPENIENSITh 1IeNd, pacnpeenenre GyHKIUH U poJiei y9acTHUKOB,
B3aUMO/ICHCTBHUE U 001IME cTTIOCOOBI pabOThI; yMEHHE paboTaTh B TPYIIE: HAXOAUTH o0IIee
pelIeHne 1 pa3pernarb KOH()IUKTHE Ha OCHOBE COTJIACOBAHUS TIO3UIINHA U y4ETa HHTEPECOB;
CIIyIIaTth napTHépa; GopMyIHpoBaTh, APTyMEHTUPOBATH U OTCTAWBATH CBOE MHEHUE;

8) copmupoBaHHOCTH YU€OHOH U 0OIIIE MMOJIb30BATEIBCKONW KOMIIETEHTHOCTH B 00JIaCTH
WCIO0JIb30BaHUs HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (MKT-komneTenTHOCTH);

9) nepBOHAYANIBHBIC MPEACTABICHUS 00 HJIESIX U O METOJIaX MAaTEeMaTHKH KakK 00
YHHUBEPCATHHOM SI3bIKE HAYKH M TEXHHUKH, O CPEJICTBE MOJICIIMPOBAHUS SBIICHUH U MIPOIIECCOB;

10) ymeHHe BUIETh MAaTEMATUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAI[UH B IPYTUX
TUCIUIUTNHAX, B OKPYKAIOIIEH KU3HU;



11) ymeHue HaXOIUTh B Pa3IMYHBIX HCTOYHUKAX HH(OPMALIUIO, HEOOXOUMYIO JUTSl PeICHHS
MaTeMaTH4YeCKUX MPOOJIeM, U TIPEACTaBIATh €€ B MOHATHOW (hopMe; MPUHUMATh pEIlIeHUE B
YCJIOBHAX HEMOJHON M U30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(POPMALINY;

12) ymeHue MoHMMATh M UCIIOJIb30BATh MAaTEMAaTHYECKUE CPECTBA HATIIAHOCTH (PUCYHKH,
YEepTEXH, CXEMBI U JIp.) Ul UIUTFOCTPALIUM, HHTEPIIPETALIUN, apTyMEHTALUH;

13) ymeHue BBIIBUTATh THIIOTE3bI IIPU PELICHUU Y4eOHBIX 3a1a4 U IOHUMATh
HE00X0AUMOCTh X POBEPKH;

14) ymeHue MpUMEHSTh HHIYKTUBHBIC M JICTYKTHBHBIC CIIOCOOBI pacCyXJICHUH, BUJICTh
pa3JINYHbIE CTPATETUU PELLICHUS 3a4a4;

15) noHMMaHHE CYHIIHOCTH AJITOPUTMUYCCKUX MPEIIHCAHUIA U YMEHHE JICHCTBOBATh B
COOTBETCTBUU C IIPEIJIOKEHHBIM aJITOPUTMOM;

16) ymeHue caMOCTOSTEIIBbHO CTABUTH LIEJH, BEIOUPATh U CO31aBaTh AITOPUTMBI [UIs PEIICHHS
y4eOHBIX MaTeMaTHUECKUX IpooieMm;

17) ymeHue IIaHupOBaTh U OCYIIECTBISTh JEATEIbHOCTD, HANPABICHHYIO HA PEIICHHUE 33134
HCCIIEIOBATENIBCKOIO XapakTepa.

Ilpeomemmnuie(anzeopa):

1) ymeHue paboTaTh ¢ MATEMAaTHYECKUM TEKCTOM (CTPYKTYpHPOBaHUE, H3BIICUCHHE HEOOX0AMMOM
nH(pOopMalLKK), TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOM MBICIU B YCTHOW U MUCHbMEHHOM peyH,
MIPUMEHSISI MaTEMAaTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY, HCIIOJIb30BATh PA3JIMYHbIE S3bIKU
MaTeMaTHKH (CIIOBECHBIN, CUMBOJIUYECKH, Tpadudeckuii), 000CHOBBIBATH CYXACHUS, IPOBOIUTD
KJIacCU(UKAIUIO, JOKAa3bIBaTh MATEMAaTUUYECKHE YTBEPKICHHUS;

2) BiajieHue 6a30BbIM TOHSITUIHBIM alMapaToM: HMETh MPECTABICHHE O YHCIIC, BIaICHUE
CHUMBOJIbHBIM SI3IKOM aJIreOpbl, 3HAaHUE FIEMEHTAPHbBIX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH,
(dhopMHUpOBaHHE MTPEACTABICHUA O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O
Pa3IMYHBIX CrI0co0ax MX U3y4eHus, 00 0COOEHHOCTSIX BHIBOJOB U IPOTHO30B, HOCSIINX
BEPOSITHOCTHBIN XapakTep;

3) yMeHHe BBIIOJIHATH adreOpandecKe MpeoOpa3oBaHus PAllMOHAIBHBIX BRIPAKEHHUN, IPUMEHSTh
UX JJIs pelleHns yaeOHbIX; MaTeMaTUYEeCKUX 3a/1ad U 3aJjay, BOSHUKAIOIIMX B CMEXHBIX y4EOHBIX
peaIMeTax;

4) yMeHUE NOJIb30BAThCS MATEMAaTHYCCKUMU (DOPMYITaMH U CAMOCTOSITEIIBHO COCTABIISTh
(bopMyIbI 3aBUCUMOCTENH MEXy BEIMYMHAMU HA OCHOBE 00OOIIEHUS YaCTHBIX CIIy4aeB U
JKCIEPUMEHTA;

5) ymeHwue pemars JIMHEHHbIC U KBaJpaTHbIC YPAaBHCHUS M HEPABCHCTBA, a TAK)KE MPUBO/MMBIC K
HUM YpaBHEHUs, HEPABEHCTBA, CUCTEMBI; IPUMEHSATH I'pauuecKue NpeACTaBICHUS s peleHHsI
U UCCIICJOBAHNsI YPAaBHEHUN, HEPABEHCTB, CUCTEM; IPUMEHSATH [TOJIy4CHHBIC YMEHUS JJIs PEILCHUS
3a/1a4 U3 MaTEeMAaTUKH, CMEXXHBIX [IPEIMETOB, IPAKTUKH;

6) oBiazeHue cUCTEMOi (DYHKIMOHAIBHBIX MOHITHI, (YHKIHOHAIBHBIM SI3bIKOM U CUMBOJIHKO1,
yYMEHHUE CTPOUTh rpauku GyHKLUUH, ONUCHIBATh UX CBOMCTBA, UCIIOJIBb30BaTh (DYHKIIMOHAIBHO -
rpaduyeckue npeaCTaBIeHuUs sl ONIMCAHUS M aHAJIM3a MaTeMaTUYECKHUX 33/1a4 U PeaIbHbIX
3aBUCHUMOCTEH;

7) OBJajZieHHE OCHOBHBIMH CIIOCOOAMU MIPEICTABICHUS U aHAJIHM3a CTATUCTUYCCKUX JIAHHBIX;
YMEHHE pellaTh 33a4 Ha HaX0XIEHUE YacTOThI U BEPOSATHOCTH CITy4ailHbIX COOBITUH;

8) yMeHHe NPUMEHSTh U3y4YCHHBIC TIOHSATHSI, PE3yIbTAaThl U METO/IbI IIPH PEILICHUH 33714 K3
Pa3IM4YHBIX Pa3AeioB Kypca, B TOM YHCIE 3a/1a4, HE CBOAAIIMXCA K HENIO CPEICTBEHHOMY
IIPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.

IlIpeomemmnoie(ceomempusn):

1. oBnageHue 0a30BBIM TOHSATUHHBIM amNMapaTOM MO OCHOBHBIM pasJieliaM COJIEP>KaHUs;
Mpe/ICTaBJICHHEe OO0 OCHOBHBIX HM3yYaeMBIX MOHITHUSX (YHUCIO, TeoMeTpuueckas (Qurypa) Kak
BOKHEHIIIMX MATEeMATHUECKUX MOJIENSIX, MO3BOJSIONINX ONHCHIBATh W UW3ydaTh pealibHBIC
MPOLIECCHI U SBJICHMUS;

2. ymeHue paboTaTh C TEOMETPUUYECKHM TEKCTOM (aHATU3UPOBATh, H3BIEKATh HEOOXOIUMYIO
nH(OPMAIIHMIO), TOYHO W TPAMOTHO BBIPAKATH CBOM MBICIM B YCTHON M MUCHhMEHHOW pEUYHU C
MPUMEHEHHEM MaTeMaTUYeCKOW TEPMUHOJIOTUM U CUMBOJIMKH, UCTIOIB30BATh PA3IMYHBIC SI3BIKU
MaTeMaTHK{, TMPOBOJUTH KiIacCU(UKALMU, JIOTUYECKHE OOOCHOBAHUS, JIOKA3aTENbCTBA
MAaTEeMaTUYECKUX YTBEPKICHUM;



3. OBJaJCHHE HaBBIKAMU YCTHBIX, NHUCHMEHHBIX, HMHCTPYMEHTAJIBHBIX BBIYHUCICHUH; 4.
OBJIQJICHUE TEOMETPUYECKUM S3BIKOM, YMEHHE HCIOJIb30BaTh €ro UId OIUCAaHUs IPEIMETOB
OKPY’KaIOILIEro MUpA, pa3BUTHE IPOCTPAHCTBEHHBIX IIPEICTABICHUN U U300pa3UTEIbHBIX YMEHUH,
npuoOpeTeHNe HaBBIKOB TEOMETPHUUECKUX OCTPOCHU;

5. yCBOEHHE CHCTEMAaTHYECKUX 3HAHMU O IUIOCKUMX (DUTYpax M MX CBOMCTBaX, a TaKXke Ha
HarJsIIHOM  YpPOBHE — O IPOCTEMIIMX IIPOCTPAHCTBEHHBIX TEJIaX, YMEHHE IPUMEHSATh
CUCTEMAaTUYECKHUE 3HAHUS O HUX ULl PEILECHUsI TECOMETPUYECKUX U IIPAKTUYECKUX 3a7ad4;

6. yMmMeHue H3MEpATh JJIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIOJIB30BaTh (HOPMYIBI s
HAXOKJCHUS MEPUMETPOB FEOMETPUIECKUX (PUTYD (TpEyroJbHHKA);

7. yMeHuEe NpPUMEHATh H3YYEHHBIE IOHATHUSA, PE3YyJbTaTbl, METOJbl Ul pEIICHUs 3a/iad
IIPAKTUYECKOTO0 XapakTepa M 3a4ad W3 CMEXHBIX JUCHUIUIMH C HCIOJIB30BAHHUE IIPU
HEO0XOIMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KaJIbKYJISTOPA, KOMITBIOTEPA.

IInanupyemMble pe3yJibTaThbl H3y4eHHS Kypca ajJredpbl:

PAIIMOHAJIBHBIE YU CJIA
Buinycknuk nayuumcs:

1) moHrMaTh 0COOCHHOCTH JIECATUYHON CUCTEMBbI CUUCIICHUS;

2) BIAJICTh MOHITUSMH, CBSI3aHHBIMHE C JISTAMOCTBIO HATYPATbHBIX YKCET,

3) BbIpaXKaTh YMCIIa B SKBUBAJICHTHBIX ()OpMaXx, BBIOMpPast HanboJiee moIX0 YO B
3aBUCHUMOCTHU OT KOHKPETHOHN CUTYyallUH;

4) cpaBHUBATH M YIOPSI0YMBATH PAIMOHATBHBIC YHCIIA,

5) BBIMOJHSTH BHIYMCIICHHS C PAIIMOHATLHBIMH YHCIIAMH, COYETasi yCTHBIC U MHChMEHHBIC
MpUEMBI BBIUUCIICHUN, TPUMEHSATDH KaJbKYJIATOD;

6) MCroJIb30BaTh MOHSATHS U YMEHUS, CBA3aHHBIC C MPOTIOPIUOHATLHOCTHIO BEINYHH,
MIPOLIEHTAMU B X0OJI€ PEILIEHUsI MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 CMEKHBIX IPEIMETOB,
BBITOJIHATh HECTIOXKHBIE TPAKTUYECKHE PACUETHI.

BuinyckHuk noayuum 603moicHocmy:

1) MO3HaKOMUTHCS C MO3UIIHOHHBIMH CHCTEMaMH CUYHCIICHUS] OCHOBAHHUSMH, OTJINYHBIMH OT
10;

2) yriIyOWTh M Pa3BUTh IPEICTABICHUS O HATYPAIbHBIX YUCIAaX U CBOWCTBAX JCIMMOCTH;

3) Hay4YUTHCS HCIOJIB30BATh NPUEMBI, PAOHATU3UPYIONIIE BBIYUCICHUS, TPHOOpECTH
IIPUBBIYKY KOHTPOJIMPOBATH BHIYUCIICHHUS, BBIOMPAst MOAXO SN sl CUTyalluu crocoO.

JTEMCTBUTEJBHBIE YNCJIA
Boinycknuk nayyumcs:

1) ucmosb30BaTh HAYAIbHbBIC IPECTABICHHS O MHOYKECTBE JACHCTBUTEIIBLHBIX YUCET,

2) BaJeTh MOHIATHEM KBAJPATHOTO KOPHS, IPUMEHSTH €0 BIYMCICHHSIX.
BoinyckHuk nosiyuum 603M0MNCHOCHIb:

1) pa3BuTh MpeACTABICHHUE O YUCIIC U YUCIOBBIX CUCTEMAX OT HATYPaIbHBIX JI0
JCWCTBUTEILHBIX YUCEI; O POJIM BBIYMCICHHI B YEIIOBEYECKOM IMPAKTHKE;

2) pa3BUTh U YIIyOUTh 3HAHUS O IECATUYHON 3AIMUCH JCHCTBUTEIbHBIX YHCEIT
(meproIMYecKre U HEeTIepUoAMICCKUE TPOOH).

NU3MEPEHUA, IPUBJINKEHU S, OHEHKHN
Bbmycmmk Haydyumcs:

1) HCIOJIB30BAaTh B XOAC PCHICHUS 3a1a4 3JICMCHTAPHBIC TPEACTABIICHUS, CBA3AHHLIC C
HpI/I6J'II/I)KéHHBIMI/I 3HA4YCHUAMU BCIIMYHH.

Bbmycmmk noayuum 603MOINHCHOCHLIb:

1) NOHATH, YTO YUCJIOBBIC TAHHBIC, KOTOPBIC UCIIOJIB3YOTCA I XapaKTCPUCTHKU 00BEKTOB
OKpYXKaromero Mmupa, ABJISIFOTCA ITPEUMYILCCTBCHHO HpI/I6J'II/I)KéHHLIMI/I, 4TO II0 3alIrucCu
HpI/I6J'II/DKéHHBIX 3Ha‘-IeHPII>i, COZACPIKAIIUXCA B I/IH(I)OpMaI_[I/IOHHBIX HCTOYHHUKAX, MOXKHO CYOIUTh O
MOrpCUIHOCTU HpI/I6J'II/I)KCHI/ISI;

2) MOHATH, UTO NOTPCHIHOCTL PC3YyJIbTAaTa BBIYHCIICHUHN TOJDKHA OBITH consMepuma €
NOrpC€UIHOCTHIO UCXOAHBIX TaHHBIX.

AJITEBPANYECKHUE BBIPAKEHUA
Buinycknuk nayuumcs:



1) BiageTh MOHATUSIMHU «TOXKIECTBOY, TOKICCTBEHHOE MIPEOOPa30BaHKEy, pelIaTh 33/1a4H,
cofepxalue OyKBeHHBIE JaHHBIE; paboTaTh ¢ (hopMyIaMu;

2) BBINOJHATH MPEOOPa30BaHUS BBIPAKCHUI, COACPIKAIIUX CTEIICHH C LEJIBIMU MOKA3aTEIIIMH
Y KBaJ[paTHbIE KOPHU;

3) BBINOJHAITH TOKICCTBEHHBIC IPEOOPa30BaHMS PAIIMOHAIBHBIX BEIPAKCHHI HA OCHOBE
MpaBUJI ICHCTBUI HaJl MHOTOWICHAMH H alreOpandecKuMH Jpo0OsMu;

4) BBINOJIHAT PA3JI0KEHHE MHOTOWICHOB HA MHOXKUTEJIH.
BuinyckHUK nojiyuum 603mM0MCHOCHIb:

1) Hay4HThCS BBIOJHATH MHOTOIIATOBBIC IPEOOPa30BAHMUS PAIIMOHANBHBIX BBIPAKCHHI,
MIPUMEHSIS IIUPOKUI HabOp cioco00B U MPUEMOB;

2) IPUMECHSTH TOXKICCTBEHHBIC TPE0OPa30BaHMUS IS PEIICHHS 33/1a4 U3 PAa3THYHbIX
pas3zaesnoB Kypca (HanpuMmep, IS HaX0XKISHUSI HanOOoJIbIIeT0/HauMEHbIIETO 3HAUYCHHSI
BBIPAKEHUS).

YPABHEHUS
Buinycknuk nayuumcs:

1) pemaTh OCHOBHBIC BUJIbI PAIIHOHAIBHBIX YPABHEHHUH C OJJHOI MEPEMEHHOMN, CHCTEMBI IBYX
YPaBHEHUH C JBYMsI IEPEMEHHBIMU;

2) IOHUMATh YPaBHEHHE KaK BAXKHEHIITYI0 MAaTEMaTHUYCCKYIO MOJICINb JJIsl OTIMCAHUS U
M3Y4YEHUsI Pa3HOOOPA3HBIX PEATbHBIX CUTYAIlMH, PellaTh TEKCTOBBIC 3a/1a4l alreOpandecKum
METOJIOM;

3) mpuMeHATh rpaduyuecKre npeaCTaBACHUS I UCCIeI0BaHNS YPaBHEHUH, HCCIIEOBAHUS
PEIICHUA CUCTEM ypaBHeHI/Ifl C AByMs IIEPEMCHHBIMHU.

Boinycknuk nosiyuum 603mM0MCHOCHIb:
1) oBnazneTh cenuagIbHBIMU IPUEMAMU PEILICHUS] YPaBHEHHUM U CHCTEM YpaBHEHUI; YBEPEHHO
MIPUMEHSTH alnapaT ypaBHEHUH Ui pellieHus] pa3HOOOpa3HbIX 3ajjau U3 MaTeMaTHKH,

CMEKHBIX MPEIMETOB, TPAKTHUKH;

2) mpuUMEHSTh TpadUuecKue MPEJICTABICHUS TSl UCCIIETOBAHMS YPAaBHEHH, CHCTEM
ypaBHEHUH, CoAepKaIIuX OyKBEHHbIE KOA(DDUITMEHTHI.

HEPABEHCTBA
Buinycknuk nayuumeces:

1) moHMMATh U MPUMEHSTH TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM
HEpPaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2) pemarth JIMHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CUCTEMBI; PeIlaTh KBapaTHbIC
HEpaBEHCTBA C ONOPOi Ha rpadUeCcKre IPEICTABICHNS;

3) nmpUMeHSATH annapar HepaBeHCTB [UIsl PELICHHS 3a/1ad U3 Pa3IMYHBIX Pa3/IesioB Kypca.
Boinycknuk nonyuum 603MO0MCHOCHb HAYYUMBCA:

1) pa3H000Opa3HBIM pUEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MTPUMEHSITH aIllapaT
HEPaBEHCTB JUIS PEIICHHs Pa3HOOOPAa3HBIX MaTeMaTHYECKUX 33/1a4 U 33/1a4 U3 CMEKHBIX
IPEAMETOB, IPAKTUKHY;

2) mpUMEHATH rpaduuecKkue MpeACTaBICHHs s UCCIICIOBAHMS HEPABEHCTB, CHCTEM
HEPaBEHCTB, COJIEPKAIINX OYKBEHHBIE KOI(PPHUIIUCHTHI.

OCHOBHBIE ITIOHATUS. YUCJIOBBIE ®YHKIIUN
Buinycknuk nayuumca:

1) moHMMATH U UCTIONB30BATh (DYHKI[HOHATIBHBIC MOHITUS U SI3bIK (TEPMHHBI, CAMBOJIHYCCKHIE
0003HaYEHHUS);

2) cTpouTh rpaduKu AIeMEHTAPHBIX (PYHKIHIA; HCCIIE0BATh CBONCTBA YUCIOBBIX (DYHKIIHUIT
Ha OCHOBE M3y4YEHUs NOBEJICHUS UX I'PaUKOB;

3) nmoHuMaTh QYHKIHIO KaK BKHEHIIYIO MATEMATHIECKYIO MOJICITb JUISl OTIMCAHHS
MIPOLIECCOB U SBJICHUN OKPYXAIOIIEr0 MUPA, MPUMEHATh (PYHKIIMOHATIBHBIHN SA3BIK JJIS1 OMUCAHUS U
HCCIIEIOBAaHUS 3aBUCUMOCTEN MeX Ay (PU3MUECKUMH BETMUNHAMH.

BoinyckHuk nosyuum 603M0MCHOCHb HAYYUMbCA .

1) mpoBoANTH UCCIIEIOBAHMSI, CBSI3aHHBIE C U3yYEHHEM CBOMCTB (DYHKIIMI, B TOM YHUCIIE C
HCIOJIb30BAHUEM KOMIIBIOTEPA; HA OCHOBE Ipa)MKOB U3yUEHHBIX (QYHKIUI CTpOUTH OoJiee
CJIO’KHBIE TpapUKH (KYyCOUHO-3a/IaHHbBIE, C «BBIKOJIOTBIMMY» TOUYKAMU U T. I1.);

2) UCIIOJIb30BaTh (PYHKIIMOHAIBHBIC TIPEIICTABICHUS U CBOIMCTBA (PYHKLU VIS PEIICHUSI
MaTeMaTHYeCKUX 33a]a4 U3 Pa3IMYHBIX pa3/esioB Kypca.



YUCJOBBIE TOCJIEJOBATEJIBHOCTHA
Buvinycknuk nayuumecesa:

1) moHMMAaTh U MCHOJIB30BATh SA3BIK MOCIIEAOBATEIBHOCTEH (TEPMUHBI, CHMBOJINYECKHUE
0003HaYCHHS);

2) npUMEHATH (GOPMYIIBI, CBSI3aHHBIC C ApU(METUIECKON M TEOMETPUIECKOM POTPECCHUSIMH,
U anmapar, cOpMHUPOBAaHHBIN MPU U3YUYEHUH JIPYTUX Pa3AeiaoB Kypca, K PeHICHHIO 3a/1a4, B TOM
qHcie ¢ KOHTEKCTOM U3 PEeaIbHOM KU3HU.
BuinyckHUK nojiyuum 603mM0CHOCHIb HAYUUMBCA:

1) pemaTh KOMOMHHPOBAHHBIC 33/1a4U C IPUMEHEHHEM (OPMYII N-T'O WICHA U CYMMBI ITEPBBIX
N WIEHOB apu(PMETUUECKON U FEOMETPUUECKON IPOTPECCUii, TPUMEHSISI IPU ATOM amnmnapar
YPAaBHEHUI U HEPABEHCTB;

2) NOHUMATh ApU(PMETUICCKYIO U TEOMETPHUYCCKYIO TPOTPECCHH KaK (PYHKIIMU HATYPaIbHOTO
apryMEHTa; CBSI3bIBATh apH(PMETHIECKYIO IPOTPECCHIO C JIMHEHHBIM POCTOM, TEOMETPUUYECKYIO —
C 9KCITOHEHIIUAIBHBIM POCTOM.

OIMUCATEJIBHAS CTATUCTUKA
Boinycknuk nayuumces ucnonv3zoeams npocmetiuiue cnocodowvl npeocmasienus U aHaiuza
CMamucmuyecKux OaHHbIX.
Boinycknuk nonyuyum 603moxcHocms TproOpECT NepBOHAYaIbHbBIN OINBIT OpraHu3aluu coopa
JTAHHBIX TIPU TIPOBEICHUH OTIPOCa 0OIIECTBEHHOTO MHEHHUS, OCYIIIECTBIIATh MX aHAJHU3,
MPEACTABIIATEH PE3YABTATHI OMPOCa B BUJIE TAOJIUIIBI, TUATPAMMBI.

CJIYYAHHBIE COBBITHUS U BEPOSITHOCTH
Boinycknuk nayuumcsa HaxoquTh OTHOCUTENIBHYIO YaCTOTY U BEPOATHOCTD CIYYaliHOTO COOBITHSL.
Boinycknuk nonyuyum 603moxcHoCH b TPUOOPECTH OIBIT TPOBEICHUS CITy4alHBIX
SKCIEPUMEHTOB, B TOM YHCJIE C IIOMOIbIO KOMITBIOTEPHOTO MOAETUPOBAHUS, HHTEPIPETALUU X
pe3yabTaToOB.

KOMBHUHATOPHUKA
Boinycknuk nayuumcs pemath KOMOMHATOPHBIC 33/Ia4M HA HAX0XICHNE YHCIIa 00BEKTOB MU
KOMOMHAIIHIA.
BotnyckHuk noayuum 603M0MCHOCHb HAYIUTHCS HEKOTOPBIM CIICHUATBHBIM TPUEMaM PeIIeHHUs
KOMOMHATOPHBIX 3a]1a4.

IInanupyemMble pe3yJibTaThl H3yYeHHUS] Kypca reoMeTpUM:

«Harasiinas reomeTpus
Buinycknuk nayuumca:
* pacro3HaBaTh Ha YepTexkKax, pUCYHKaX, MOJIENIIX U B OKPYXKAIOLEM MHUpPE IIOCKUE U
IIPOCTPAHCTBEHHBIE T€OMETPUUECKHE (DUTYPHI;
* pacro3HaBaTh BU/IbI YIJIOB, BU/IbI TPEYTOJILHUKOB, BUIbI YETHIPEXYT OJIbHUKOB;
* OIpENeIIATH 10 YepTexy GUrypsl € napaMmeTpsl (AJIMHA OTpe3Ka, rpalycHas Mepa yria,
* 3JIEMEHTBI TPEYroJbHUKA, IEPUMETP TPEYrOJIbHUKA U T.11.);
* pacrmo3HaBaTh pa3BEePTKH Ky0a, MPsAMOYroJIbHOTO Napaenenunea, NpaBuIbHON
MUpaMUJIbl, HAJIWHIPA U KOHYCA;
Boinycknuk nonyuum 603M0MHCHOCHIb UCNOIb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHU 6
npakmuuecKkou
0eAmenbHoCmu U NO6CEOHEBHOU HCUZHU TS
* yruyOJeHHUs U pa3BUTHUS MPEICTABICHUH O MIIOCKUX U MPOCTPAHCTBEHHBIX
* TeoMeTpHuYecKuX (urypax (Touka, npsmasi, OTpe3oK, JIyd, YroJj, TPeyrojJbHUK,
* OKpPYXXHOCTB, IIap, cdepa, napajuienenunes, npusma 1 ap.);
* [PUMEHEHMS MOHATHUS Pa3BEPTKU JUIsl BBHIIIOJHEHUS IPAKTUYECKUX PACUETOB.
* BBIUUCIIATH 00BEMBI IPOCTPAHCTBEHHBIX [€OMETPUUECKUX (DUTYDP, COCTABICHHBIX U3
IPSIMOYTOJIbHOTO Mapauienunena. «l'eomerpuyueckre QUIYpbI» Hayyumcs.
* I0JIb30BaThCSl A3BIKOM I'€OMETPUH AJIS1 ONIMCAHUS IIPEIMETOB OKPYXKAIOLIETO MUPA U X
B3aUMHOI'O PaCHOJIOXKEHUS;




* pacmo3HaBaTh M U300paxkaTh HA YEPTEKAX M PUCYHKAX T€OMETPUUYECKUE PUTYPHI H UX
KOH(UTypauuu;

* HaxOJUTh 3HAYCHHUS JUIMH JTMHEWHBIX JIEMEHTOB (PUT'Yp M X OTHOIICHUS, TPATYCHYIO
Mepy yriioB oT 0 10, MpUMEHSsIs OTIPE/ICTICHIS, CBOMCTBA U MPU3HAKH (PUTYP U KX JIEMEHTOB,
oTHOIICHHS (pUryp (paBEHCTBO, CPAaBHEHHE, 110,1001€, CAMMETPHIO, TOBOPOT, MapalIeIbHBINA
MEePEHOC);

* pemiarth 3aJ1a4M Ha J0Ka3aTelIbCTBO, OMUPAsCh HA N3y4EHHBIC CBOMCTBA GUTYp U
OTHONICHHUI M@Ky HUMH U IPUMEHSIS U3YUYEHHBIC METObI JOKA3aTEIbCTB;

* pemiarh MPOCTEHINNE 3a]]a91 Ha TIOCTPOCHUE, TPUMEHSISI OCHOBHBIC aJITOPUTMBI
MTOCTPOCHHS C TIOMOMIBIO ITUPKYIIS U JTHHCHKHY;

* pemarth MPOCTEHINNE TUTAHUMETPHUYCCKHE 33]Ia4H B IPOCTPAHCTBE;

ROJYYUM BO3MOICHOCHbL UCHOIL308AMb NPUOOPEmeHHble 3HAHUS U YMeHUsl 8 NPAKMU4eCKOou
0esmenbHOCmU U NOBCEOHEBHOU HCUZHU IS

* OBJQJICHUS METOJIAMU PEIICHHS 32/1a4 HA BEIYHCIICHHS M JJOKA3aTEIbCTBA: METOJIOM OT
MPOTUBHOTO, METOO0M TI0JI00HSI, METOJIOM Iepedopa BapHaHTOB, METOJIOM I'€OMETPHIECKUX MECT
TOYEK;

* MPUOOPETEHUS OTBITa IMPUMEHEHHS alreOpandecKoTo M TPUTOHOMETPUIECKOTO armapara
Y UJCH TBYOKCHHUSI TPU PEIICHHH T€OMETPHUYSCKUX 3aJ1a4;

* OBJIQJICHUS TPATUITUOHHON CXEMOU PEIICHUs 33]1a4 Ha IOCTPOCHUE C TIOMOIIBIO IIUPKYIIS U
JUHEHKU: aHAIU3, TIOCTPOCHHE, JTOKA3aTeILCTBO U UCCIICIOBAHNCE;

* HAy4YHUTCS pemaTh 3a7add Ha MOCTPOSHUE METOIO0M TI0JI00US U METOJIOM

* T'eOMETPUYECKOrO MeCTa TOYEK;

* MPUOOPETEHUS OTBITA UCCIIEAOBAHUS CBOMCTB INTAHUMETPUICCKUX (DUTYP C IIOMOIIBIO
KOMITHFOTEPHBIX MPOTPaMM.

«I/IZ}MCDCHHC FCOMCTPHNYCCKUX BCJIUYHUH»
Boinycknuk naywumcea:

* HCIIOJIb30BaTh CBOMCTBA U3MEPEHUS [UIMH, TUIOIIAJeH U YIII0B MPHU PELIeHUH 3a/1a4 Ha
HaX0XJICHUE JUIMHBI OTPE3Ka, AJIUHBI OKPY>KHOCTH, JUIMHBI TyTH OKPYKHOCTH, TPalyCHON Mepbl
yriaa;

* BBIYHCIATH IUIOIIA/IU TPEYTrOJIbHUKOB, MPSIMOYTOJIBHUKOB, MapaljieIorpaMMOB,

* Tpamneuuii, KpyroB U CEKTOPOB;

* BBIYHCIIATH NEPUMETPHI TPEYTOJIbHHUKOB;

* pelaTth 3a/1a4M Ha JO0Ka3aTeJbCTBO C UCIIOIb30BAHNEM MTPU3HAKOB PaBEHCTBA

* TPEYroJbHUKOB U MPU3HAKOB MapaIeIbHOCTU MPSIMBIX, GOPMYI MIomaaeit uryp;

* peliath MPaKTUYECKUE 3a/1a4M, CBA3aHHBIE HAX0XKJICHHUEM Ire€OMETPUUYECKIX BEIMUHUH
(Mcmonb3ys MpU HEOOXOAUMOCTH CIPABOYHUKH U TEXHUUYECKHE CPEACTBRA);

* pelaTth 3aJla4M Ha JI0Ka3aTeJbCTBA C UCIOJIb30BaHUEM (POPMYIT JJIMHBI OKPYKHOCTH U
JUIMHBI IyTU OKPY>KHOCTH, GOpMYyI Iiomiaaeii Gpuryp, noryduT BO3MOKHOCTh UCIIOJIb30BATh
MPUOOpPETEHHBIEC 3HAHUS U YMEHUS B MPAKTUYECKOMN EATEIbHOCTH U MIOBCEAHEBHON KU3HU IS

* BBIYHCIICHUS TPAAYCHBIX MEP YIJIOB TPEYTOJIbHUKA U TIEPUMETPOB TPEYrOJIbHUKOB;

*  BBIYHCIATH IUIOMIAIU (GUTYP, COCTABICHHBIX U3 JBYX WJIH 00Jiee MPSMOYTOJIbHUKOB,
napayuieIorpaMMOB, TPEYTOJILHUKOB, Kpyra U CEKTOpa;

* BBIYHCIATH  IUIOMIAJU MHOTOYTOJTbHUKOB ~ HUCIOJIb3Yysl ~ OTHOIIGHUS U
PaBHOCOCTABJIEHHOCTH;

* MPUOOpPETEHHs OTbITa MPUMEHEHHS anreOpanyecKoro ¥ TPUrOHOMETPUYECKOTO arnmnapara
Y UJe ABMKEHUS IPU PEUISHUH 3a/1a4 Ha BBIYHCIICHUE.

«KoopauHatbi»
Buvinycknuk nayuumecea:

* BBIYUCIATH JJIMHY OTPE3Ka N0 KOOPAMHATAM €r0 KOHIIOB; BBIYUCIATH KOOPAUHATHI
CepEaUHBI OTPE3Ka;

*  UCIIOJIb30BaTh KOOPAMHATHBIA METO Il U3YYEHHUS CBOMCTB MPSAMBIX U OKPYKHOCTEH.
Buvinycknuk nonyuum 603modxucnocmp:

* OBJIAJETh KOOPAMHATHBIM METOJOM PELICHUS 3a/1a4 HA BBIYUCIICHUE U JOKA3aTEIbCTBO

* MPUOOPECTH OMBIT UCTIOIH30BAHMS KOMITBIOTEPHBIX MPOTPAMM JIJIsl aHATIN3a YaCTHBIX
CJIy4aeB B3aUMHOI'0 PACIOJIOKEHUS OKPYKHOCTEN U MPSAMBIX;




* TpurOOPECTH OMBIT BHIIIOJHEHUS MTPOEKTOB Ha TeMy «I[IprMeHeHne KoopIMHATHOTO METOA
IIpU PELICHUH 3a/1a4 HA BBIYKMCIICHUE U JOKA3aTEIbCTBOY.

«BekTopbn»
Buvinycknuk nayuumcea:

* OIIEpUpOBATh C BEKTOPAMU; HAXOIUTb CYMMY U Pa3HOCTb JIBYX BEKTOPOB, 3aJJaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN IIPOU3BEACHUIO 33JaHHOTO BEKTOPA HA YUCTO;

* HAaXOAWTh AJI1 BEKTOPOB, 33JaHHBIX KOOPAUHATAMU: JUIMHY BEKTOPA, KOOPAUHATHI CYMMBI
pa3HOCTH JIBYX U O0Jiee BEKTOPOB, KOOPAMHATHI POU3BEICHHS BEKTOPOB Ha YUCIIO, IPUMEHSIS
IIPpY HEOOXOIMMOCTH COYETaTENIbHbIMN, IEPEMECTUTENbHBIN U pacIpeIeIUTEIbHbIN 3aKOHBI;

* BBIYHCIATH CKAIAPHOE IIPOU3BEACHUE BEKTOPOB, HAXOAUTH YrOJl MEXY BEKTOPaMH,
YCTaHaBJIUBATh NEPIICHANKYISAPHOCTD NPSAMBIX.

Buinycknux nonyuum 603mMox#CHOCMb.

* OBJIAJIETh BEKTOPHBIM METOJIOM Ul PELICHUS 3a/1a4 Ha BBIYMCIIEHUE U JJ0KA3aTEIbCTBO;

* [pUOOPECTH OMBIT BHIIOJIHEHUS TPOEKTOB Ha TeMy «lIprMeHeHne BeKTOPHOro MeTo1a Ipu
PEILICHNH 3314 Ha BBIYUCIICHUE U 10KA3aTEIbCTBOY.

TpeOGoBaHusi K YPOBHIO NOATOTOBKH ydammxcs 9 kiacca

Honorcnvl 3Hameo:

—  CIeAYIOIIHe MOHITHS: BEKTOP, CYMMa U Pa3HOCTh BEKTOPOB; MPOU3BEICHNE BEKTOpA Ha
YHUCJIO0, CKAIIPHOE TIPOU3BEICHIE BEKTOPOB; CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC; TeopemMa
CHUHYCOB M KOCHHYCOB; PEIICHUE TPEYTrOJILHUKOB; COOTHOIIICHHE MEXK Ty CTOPOHAMH U YTJIaMU
TPEYroJIbHUKA,;

—  ONpeesIeHHe MHOTOYTOJIbHHUKA; (DOPMYIIBI JUTMHBI OKPY>KHOCTH U TUIOIIAAN KPYTa;
CBOMCTBA BIMMCAaHHOW M ONTMCAHHON OKPYKHOCTH OKOJIO MPAaBMJIBHOTO MHOTOYTOJIbHUKA; TIOHSATHE
JBIDKECHUSI HA TUIOCKOCTH: CUMMETPHS, TapAJIJICIbHBINA MTEPEHOC, TOBOPOT.

Honsxcnot ymems:

—  TOJIb30BaThCS TEOMETPUUECCKUM SI3BIKOM VIS OTIMCAHUSI TIPEIMETOB OKPYXKAIOIIET0 MHUPA;

— pacrmo3HaBaTh TeOMETpPUYECKUE (DUTYPHI, pa3IMYaTh UX B3AUMHOE PACIIOJIOKEHUE;

— m300paxkaTh TeOMETPUYECKUE (DUTYPHI; BHITIOJHSTh YEPTEIKH 110 YCIOBHUIO 3a7a4;
OCYIIECTBJISATH NMPeoOpazoBaHus GUTyp;

— pacrmo3HaBaTh Ha YepTekKaX, MOJACIIAX U B OKpPYXKarollel 00CTAaHOBKE OCHOBHBIC
MPOCTPAHCTBEHHBIC TEJIa, H300paXkaTh UX;

— B IPOCTEHUIIUX CIydasX CTPOUTh CEUEHHUS U Pa3BEPTKH MPOCTPAHCTBEHHBIX TE;

— TMPOBOAMTH OINEPAIMU HAJl BEKTOPAMH, BRIYUCIIATD JJIMHY U KOOPJIMHATHI BEKTOPA, YTOJI
MEXK/Ty BEKTOPaMHU;

—  BBIYMCIATH 3HAYCHUS T€OMETPUUYECKUX BETUYHH (IJIMH, YTIIOB, TUIOMIAJei, 00beMOB); B
TOM uncie: ajs yriaoB ot 0°10 180° onpenensTh 3HaY€HUS TPUTOHOMETPHUECKUX PYHKUIUN 11O
3aJJaHHBIM 3HAYEHUSM YIJIOB; HAXOAUTh 3HAUYEHUSI TPUTOHOMETPUYECKUX (QYHKIUI M0 3HAYCHHUIO
OJIHOM U3 HUX; HAXOJUTH CTOPOHBI, YTJIbl U TUIOMIAU TPEYTrOJIbHUKOB, JUIMHBI TIOMAHbIX, YT
OKPY’KHOCTH, ILIOIIAJIe OCHOBHBIX FT€OMETPUUECKUX (GUTYp U (PUTYpP, COCTABICHHBIX U3 HUX;

— peliaTh TeOMETPUYECKHUE 3aa4H, ONUPASICh Ha U3yUYEeHHBbIE CBONCTBA (DUTYp U OTHOIICHUN
MEXKIY HUMH, TIPUMEHSS JIOTIOJTHUTEIILHBIE MOCTPOCHHUSA, anredpanyecKkuit "
TPUTOHOMETPUYECKUH aIlapaT, CAMMETPHIO;

— TPOBOAMTH J0KA3aTEIbHBIE PACCYKEHUS MPU PELLICHUH 33/1a4, UCII0JIb3ys U3BECTHHIE
TEOPEeMbI, 0OHAPYKKUBasE BOBMOYKHOCTH JIJIsl UX UCTIOJB30BAHUS;

— pemaTh OIpOCTEUIINE TUIAHUMETPUUYECKHE 3a7a4l B POCTPAHCTBE.

Hcnonvzoeamsb npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeTbHOCU U
NO6CEOHEBHOIL HCUHU:

— I OIIMCAHMSI pEAJIbHBIX CUTYalluil Ha SI3bIKE T€OMETPHH;

— IS pacyeToB, BKIIIOYAIOUINX MPOCTEHIINE TPUTOHOMETpHUYECKHE (HOPMYJIBI;

— IIpH PELICHUH T€OMETPUUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPUH;

— Ui PELIEHUs IPAKTUUECKUX 3a/1a4, CBSI3aHHBIX C HAXOKICHUEM I€OMETPUUYECKUX BEIUUNH
(ucrob3ys Mpu HE0OXOAUMOCTH CIPABOYHHUKH U TEXHUUYECKHE CPEJICTBA);



— TIpU TIOCTPOCHUH F€OMETPUYECKUMU HHCTPYMEHTAaMH (JIMHEHKA, YTOJbHUK, IUPKYIIb,
TPAHCIIOPTHP).

onocHovl 6nademov KomnemeHyuaMu:

—  HMH()OPMAITMOHHON;

— KOMMYHMKAaTUBHOW;

— MaTreMaTU4ecKol (MmparMaTU4ecKoil), Moapa3yMeBaroe, YTO yJaliuecss yMeroT
MCI0JIb30BaTh MaTEMaTHUECKUE 3HAHUS, apu(PMEeTHIECKH, anreOpandecKuii anmnapar Jjis
OTIMCAHUS U PEIICHUS MPOOJIeM peaIbHOM KU3HH, FPAMOTHO BBITIOJIHATH AJITOPUTMUYECKHE
MpEeANUCaHUsl U UHCTPYKIIMKM HAa MAaTEMAaTUUECKOM MaTepuase, Mojb30BaThCsl MAaTEMAaTUYECKUMHU
dbopMynaMu, TIPUMEHSTh TPHOOPETECHHBIC aredpandeckue mpeoopa3oBanusi U (YHKIIMOHAILHO -
rpaduyecKue IpeCTaBICHUS U ONTUCAHMSI U aHAIM3a 3aKOHOMEPHOCTEH, CYIIECTBYIOIINX B
OKPYXAaIOIIEM MHUPE U B CMEXKHBIX MIpeAMETax;

—  COLIMAJIbHO-IMYHOCTHOM, MOJPa3yMEBAIOLICH, YTO yJyaliuecs BIAJCIOT CTUIIEM MBIIUIECHUS,
XapaKTEePHBIM U1 MAaTEMAaTHKH, €T0 a0CTPaKTHOCTbIO, 10Ka3aTE€IbHOCTBIO, CTPOTOCTHIO, YMEIOT
MIPOBOJIUTH APTYMEHTHPOBAHHBIE PACCYKICHHUSI, IeTIaTh JOTHYECKH 000CHOBAHHBIE BHIBOIBI,
MPOBOJIUTH 000OIIEHUS U OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE aHAJM3a YaCTHBIX TPUMEPOB,
AKCIIEPUMEHTA, BBIJIBUTATh THIOTE3bI, ICHO U TOYHO BBIPAKaTh CBOU MBICIIUA B YCTHOU U
IIACBMEHHOM peyuH;

—  OOmIEKyIbTYPHOM, MOAPa3yMEBAIOIEH, YTO yJaluecs MOHUMAIOT 3HAYUMOCTh
MaTeMaTHKH KaK HEOThEMJIEMON YacTH OOIIEUYETIOBEYECKON KYIbTYPhI, BO3JCHCTBYIOIICH Ha
WHBIE 00JACTH KYJbTYPBI, MOHUMAIOT, YTO (POpPMaIHHBIN MaTeMaTHYECKUH anmapar co3/1aH 1
Pa3BUBAETCS C LIETBIO PACITUPEHHS BO3MOKHOCTEH €ro MPUMEHEHHSI K PEIICHUIO 3a/1a4,
BO3HUKAIOIINX B TEOPUH U MPAKTHKE, YMEIOT YMECTHO HCIIOIb30BaTh MATEMAaTHIECKYIO
CUMBOJIHKY;

— TIpeIMEeTHO-MHUPOBO33PEHUYECKOI, [0Ipa3yMeBaroIIel, 4To yJanuecss HIOHUMAar0T
YHHUBEpPCaJIbHBINA XapaKkTep 3aKOHOB MaTEMaTUYECKON JIOTHKH, TPUMEHUMBIX BO BCEX 00JIaCTIX
YEJI0BEUYECKOM IeATEIbHOCTH, BIAICIOT IPUEMAMHU IMOCTPOCHUS M UCCIIENOBAHNS MAaTEMAaTHYECKUX
MOJIEJIEN MPU PELICHUH NPUKIIAIHbIX 3a/1a4.

Y4eOHO — MeTOAMYECKOE 00ecTiedeHue, JJIeKTPOHHbIE 00pa3oBaTe/bHbIE PeCypChl

Aure0pa

1. ®I'OC. Anredpa. CoopHHK pabouux mporpamm.7-9 kimaccel: yued. mocodue s
obmeooOpazoBat. Opranuzanuii/ (coct. T. A. Bypmuctposa) -3- e uza. M.: [Ipocsenienne,2016.

2. OI'D MaremaTuka: THIIOBBIC SK3aMEHAIIMOHHBIE MaTepuaisl: SO BapuanTos/moa pea. M. B.
SAmenko. - M.: M3aarenbcTBo «HaImoHaIbHOE 00pazoBaHue»,2020r.

3. M. JI. 'amuukuii, A.M. TIN'omeaman, JI.M. 3BaBuu. COopHHK 3a1a4 1o anredpe. 8-9 kiacchr:
nocobue s ydammxcs 001meo0pa3oBaTeabHbIX yapexaeHui. -15-e uza.-M.IIpocsemenne,2014

I'eomerpus
1. ®T'OC. T'eomerpus. CoopHHK paboumx mporpamMm.7-9 kmaccel: y4eb. mocobue st

obmieoOpazoBar. Opranusaumii/ (coct. T.A. bypmuctpoBa) -3 e wu3ag. mgopadb. M.:
[Ipoceemenue,2016. 2. ['eomempus. 7-9 knaccel: yue6. ans obuieoOpaszopar. opranmzanuii / JI. C.
AtanacsH [u ap.]. — M.: IIpocsemenue, 2014. 3. I'eomempus. 9 xnacc. Pabouas Terpaap: mocoodue
Ui ydqamuxcst obmeoOpaszoBat. opranuzanuii / JI. C. AtanacsH [u np.]. — M.: IlpocBeuienue,
2014.

4. I'eomempus. Co0pHUK pabounx nporpamm. 7-9 knaccsl / coct. T. A. Bypmuctposa. — M.:
[Ipocsemenue, 2013.

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

6. M3yuenue reomeTpun B 7-9 Kiaccax: MeTOJ. peKoMeHIauu: k1. aus yaurens / JI. C.
AtanacsH [u ap.]. — M.: IIpocsemenue, 2011. 7. Muwenxo, T. M. T'eomeTpusi: TeMaTUYECKUE
tecthl: 9 k1. / T. M. Mumenxko, A. /1.

bmunkos. — M.: Ilpocsemenne, 2014.

Jlono/IHUTeIbHAS JIUTEPATYPa /ISl yYUTeNs:
1. 36asuu, JI. M. KonTpoJIbHBIE U IPOBEPOUHBIE pabOTHI 10 reomeTpur. 7—9 kiaccsl / JI. U.
3BaBuu [u ap.]. — M., 2001.



2. 3us, b. I'. 3agauu o reoMeTpuu: ocodue i yqamuxcs 7—11 ximaccos
oOmeobpaszoBarenbHbIx opranuzanuii / b. I'. 3us, B. M. Meiinep, A. I'. baxanckuii. — M.
IIpocseuienue, 2014.

3. Kykapyesa, I 1. CO0pHUK 3a/1a4 110 TEOMETPUHU B pUCYHKaX U Tectax. 7—9 kmaccel / I'. U.
Kykapuepa. — M., 1999. 11. Caspacosa, C. M. YnpaxxHeHus 10 JIaHUMETPUH Ha TOTOBBIX
yeprexkax / C. M. CaBpacosa, I'. A. Scrpebunenxuit. — M., 1987.

[Tpu paboTe MOKHO HCIIOJIb30BATh TAKXKE CTAThbH U3 HAYYHO-TEOPETHUECKOTO U
METOIMYECKOTO KypHaa «Mamemamuka 8 wikone», N3 eXXEHEIENbHOTO y4eOHO-METOINIECKOTO
npunodcenus k eazeme «llepsoe cenmaopsy» «Mamemamuxay,

Ileuamnvie coopruxu ons noocomosku k OI'3 2024, 2025.



	Пояснительная записка
	Содержание учебного предмета
	Алгебра


