Annomayusn K pabouum npozpammam npeomemos «Mamemamuka) ons
ooyuarwwuxca 5-6 knaccoe, «Anzeopayn, «I'eomempusny 7-9 knaccoe

PaGoune mnporpammbl mo mnpeameram «Marematuka» Ui oOydaromuxcs 5-6
KJIaccoB, «Anrebpay, «l'eometpus» 7-9 KJ1acCOB COCTaBJIEHBI B COOTBETCTBHH C TPEOOBaAHUSIMU
@denepallbHOTO  TOCYAApCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAApTa OCHOBHOTO  OOMIETO
oOpa3zoBanwmsi, yTBepxacHHbIN [Iprkazom MuHHCcTEpcTBa 00pa3oBaHUsS M Hayku Poccuiickoii
Oenepanuu ot 17.12.2010 © Ne 1897 «O06 yTBepkaeHHH (eaepaaTbHOTO TOCYAapCTBEHHOTO
00pa3oBaTENBLHOTO CTaHJApTa OCHOBHOTO 0OIIero oOpa3oBaHUs», Ha OCHOBE CIEIYIOLIHX
JOKYMEHTOB M MaTe€pHasoOB:

3akoHa P® «O06 obpasoBanuu B Poccuiickoit @eneparum» ot 29.12.2012 Ne 273-
®3;

[Ipukaza Munnpocsemenust Poccun ot 20.05.2020 Ne 254 «O ¢enepanbHOoM
nepeyHe y4yeOHHMKOB, PEKOMEHAYEMBIX K HCIOJIB30BAHUIO TIPU pealiu3allid  HUMEIOIUX
TOCYJapCTBEHHYIO  aKKpEOUTalMI0 00pa3oBaTelbHBIX MNPOTpaMM  HAdaJbHOTO  OOIIEro,
OCHOBHOTO O0IIIEr0, CPEeTHETO 00IIero 00pa3oBaHUsMY;

Ha OCHOBE E€JMHOM KOHIEMIMU MPEnojaBaHUsl MAaTeMAaTUKH B OCHOBHOM IIIKOJIE,
paspaborannoi A. I'.Mep3ansakom, B. b. [Tonounckum, M. C. SAxupowm, /1. A. HomupoBckum;

Ha OCHOBE MpOTpaMMBI IO KypcamM MareMaTtuku (5—6 kiaccel), aBTOpel: A. I.
Mepznsk, B. b. [lononckuii, M. C. SAxup, E. B. By1ko;

anreopsl (7—9 kitaccel), coopHuk pabounx mporpamm. Anrebpa. 7-9 kmaccsl. Cocrt. T. A.
bypmucrposa.

reometpun (7—9 Kitacchl), HA OCHOBE aBTOPCKOW mporpammbl non penakmueit JI.C.
Aranacsna «I'eometpus 7-9 knacco».

N3yyeHne MaTeMaTHKH HAMpPaBICHO Ha JOCTIKEHUE CIIEAYIOINX HeJIei:

v\ cucmemamuueckoe pazeumue ROHAMUA YUCIA, BEIPAOOTKA YMEHHI BBIIOIHATL YCTHO
U THUCBMEHHO apu(METHUECKHE IEWCTBHsI HAaJl YHCIaMH, TEPEBOJIUTH MPAKTHYCCKUE
3aJ]a41 Ha S3bIK MATCMaTHKHU,

n0020MO6KA yuauuxca K U3y4eHUI0 CUCTEMAaTHYECKUX KyPCOB aareOpbl K T€OMETPUH,

osnadenue CUCMEMOU MAMEeMAMUYEeCKUX 3HAHULI U YMEHUll, HEOOXOAUMBIX s

MPUMEHEHUST B TPAKTHYECKOW JCSITCIIBHOCTH, HW3YYCHUS CMEXKHBIX JUCIUILINH,

MPOIOIDKEHHUS 00pa30BaHus;

v’ unmennekmyanvnoe pazeumue, (HOPMUPOBAHUE KAUECTB JIMYHOCTH, HEOOXOIUMBIX
YEJIOBEKY [IIsl TOJHOLICHHOW JKWU3HU B COBPEMEHHOM OOINECTBE, CBOWCTBEHHBIX
MaTeMaTUYECKON JESITEIbHOCTHU: SICHOCTH M TOYHOCTH MBICITH, KpUTHYHOCTH MBIIICHHUS,
HUHTYUIIUH, JIOTHYCCKOT'O MBIIIJICHHUA, 3JICMCHTOB aJII‘Opl/ITMI/I‘ICCKOf/'I Ky.TILTypBI,
MIPOCTPAHCTBEHHBIX MPEICTABIICHUN, CITOCOOHOCTH K MPEOIOJICHHUIO TPYIHOCTEH;

V' gpopmuposanue npedcmasnenuit 06 unesx ¥ METOJAX MAaTEMAaTHKK KaK YHUBEPCAILHOIO
SI3bIKA HAYKW U TEXHHUKH, CPEICTBA MOJICTUPOBAHMS SIBJICHUH U TIPOIIECCOB;

v eocnumaHue Ky.HLTypr JIMYHOCTHU, OTHOIICHHUS K MATEMATHKEC KaK K 4YaCTu
00111e4esIoBeuecKor KyJIbTypbl, UTparoiieid 0co0yIo poJib B 00IIECTBEHHOM Pa3BUTHH.

AN

Cooepircanue npozcpammol nPeOCmMasieHo ciedyiouumMu pazoenamu:

1. mosicHUTENbHAS 3aIUCKa

2. IUTaHUPYEMBbIE Pe3yNIbTaThl OCBOCHUS YU€OHOTO MPEAMETA;

3. conmepkaHue yueOHOro MpeIMeTa;

4. TeMaTH4yecKoe IUIAaHMPOBAHHE C YKa3aHHMEM KOJIMYECTBA 4YacoB, OTBOJMMBIX Ha
OCBOCHME KaXJ10W TEMBI.

Mecmo Kypca 6 yueoHom naane
Ha uzyuenune npenmera «Matemaruka» Boiaensercs 170 yacos B roa B S kiacce,

170 yacoB B roa B 6 KJj1acce.



Ha uzyuenue npeamera «Anredpay» BbIIEIsIECTCA

e 7 Kaacc: 3 yaca B Hegea1o0, 102 gyaca B roj,
e 8 kiaacc: 3 yaca B Hegeaio, 102 gyaca B rog,
e 9 Kkiaacc: 3 yaca B Hexearo, 102 yaca B rog.

Ha n3yuenue npeamera «I'eomeTpusd» BBIAEISIETCS
e 7 KJacc: 2 yaca B HejaeJ10, 68 yaca B roj,
e 8 KJacc: 2 yaca B HeaeJI10, 68 yaca B roj,
e 9 KkJjacc: 2 yaca B Heged10, 68 yaca B roj.

Ilhanupyemvie pesynomamaol
JINYHOCTHBIE pe3y/IbTaThl:
1) BocnuTaHWe pPOCCUMCKONW TIpa’kJaHCKOM WIAEHTUYHOCTH: NATPUOTHU3Ma, YBAKEHUS K
OtedecTBY, OCO3HAHME BKJIA/1a OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOI HAYKH;
2) OTBETCTBEHHOE OTHOILIEHHE K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTH OOY4YaIOLIMXCS K
CaMOpa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBALIMU K O0YUYEHUIO U MMO3HAHUIO;
3) oco3HaHHBIN BBIOOP W MOCTPOEHHUE JalbHEHIe HHANBUIYAIbHOM TPaeKTOPHUH 00pa30BaHUs
Ha 0a3e OPUEHTHUPOBKH B MHpe npodeccrii U mpodhecCHOHATBHBIX MPEANOYTCHHH ¢ Yy4ETOM
YCTOMUMBBIX MO3HABATENILHBIX MHTEPECOB, a TAaKXKe Ha OCHOBE (POPMHPOBAHUS YBAKUTEIHLHOTO
OTHOULIEHUS K TPYAY, PA3BUTHE ONBITA YYACTHS B COLIMAIIBHO 3HAUNMOM TPY/JIE;
4) ymMeHue KOHTPOJIUPOBATh MPOIECC U pe3yNIbTaT yueOHOM U MaTeMaTHUECKON JeSITeIbHOCTH;
5) KpUTUYHOCTH MBIIUICHUS, WHUIMATHBA, HAXOAYMBOCTb, AKTUBHOCTb NPHU PpPELICHUU
MaTeMaTUYECKUX 3a/ad.
MeTanpeaMeTHblie pe3yJbTaThl:
1) ymMeHHe caMOCTOSITEIBHO ONPENEIIATh LIeNTd CBOEr0 O0YUYeHHUsI, CTABUTH U (POPMYJIUPOBATH JJIS
cebs HOBbIe 3amaun B yu€Oe, pa3BUBaTb MOTHUBbI U HHTEPEChl CBOEH MO3HABaTENbHOM
NEeSITEIbHOCTH;
2) yMeHHE COOTHOCHUTb CBOM JEHCTBHUS C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYILECTBIAThH
KOHTPOJIb CBOEH JEATENIbHOCTH B MPOIECCe JOCTHKEHHUS pe3yibTara, OMpPEIeNsTh CIIOCOObI
NEUCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUN M TpEeOOBaHMM, KOPPEKTUPOBATH CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSAIOLIEHCS CUTyalluEH;
3) yMeHue oOmpenenaTh TMOHATUS, CcO3[JaBaTh O0000IIEHHUs, YCTaHABIMBATH AaHAJIOTHUH,
KJIacCU(UIIUPOBATh, CAMOCTOSTENIFHO BEIOUPATh OCHOBAHUS M KPUTEPHH IS KIacCU(UKAIIH;
4) yMeHHe yCTaHaBIUBATh MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE pacCyKJIeHue,
YMO3aK/IH04YeHHE (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUHN) U JIENaTh BHIBOJIBI;
5) pa3BuUTHE  KOMIIETEHTHOCTH B  00JIaCTM  HWCIIOJIB30BaHUA  HH(POPMAIIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHA;
6) nepBOHaYyalIbHbIE MPECTABIEHUS 00 UIESX U O METOJIaX MaTeMaTUKU Kak 00 YHUBEPCATbHOM
A3bIKE HAyKU U TEXHUKU, O CPEJICTBE MOJICIIMPOBAHUSI SIBJICHUI U IIPOLIECCOB;
7) yMeHue BHAETh MAaTeMaTHYeCKyl0 3a/ladyy B KOHTEKCTE MPOOJIEMHOH CHUTyalud B JIPYTUX
TUCLMILIMHAX, B OKPYXKaIOIIEeH KU3HU;
8) yMeHHMe HAaXOIUTh B Pa3NUYHBIX HCTOYHHMKAX HH(OpMaINIO, HEOOXOAUMYIO ISl PELIeHUS
MaTeMaTHYeCKuX MpoOieM, W MPEeACTaBIsATh €€ B MOHATHOH (opme, MPUHUMATH peIIeHHE B
YCJOBHSX HETOTHOMW MIJIM N30BITOYHOM, TOUHOM WJIM BEPOSTHOCTHOM MH(OpPMAIINH;
9) ymMeHHMe MOHMMATh M HCIIOJIb30BaTh MaTeMaTHYECKHUE CPEICTBA HArsAHOCTU (rpadukwy,
TaOJIMLBI, CXEMBI U JIp.) JUIS WLIIOCTPALUK, HHTEPIPETallu, apryMeHTallIH;
10) ymeHue BBIBUTaTh TUIOTE3bl MpPU PEIICHUH 3aJaud, MOHMMATh HEOOXOAMMOCTh HX
MIPOBEPKU;
11) noHMMaHue CyIIHOCTH aArOPUTMHUYECKUX NPEANUCAaHMM M YMEHUE JeiCTBOBaTh B
COOTBETCTBHH C MPEJI0KEHHBIM aITOPUTMOM
12) ymeHue mpoBOIUTE JIOTHUECKHE 000CHOBAHUS, T0KA3aTeIbCTBA



MAaTE€MaTHYECKUX YTBEPKICHUM.
IIpenmeTHble pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera «MaremaTukay

1) BBITIOJTHATH YCTHO CIIOKEHHE, BBIYUTAHUE, YMHOKEHHUE U JCJICHUE OJTHO3HAYHBIX, JIBY3HAUHBIX
U TPEX3HAUYHBIX YHUCENl B CIyyasX, CBOAMMBIX K JaedcTBusM B mpeneiax 100 (B Tom uucie c
HyJIEM U 4ucioM 1)

2) BBIYMCIATH 3HAUEHHUE YHCIIOBOTO BBIpaKEHUs (coaeprkariero 2—3 apuMeTudecKkux JIeHCTBuS,
co cKkoOKaMu 1 6e3 CKOOOK)

3) pemath apugMeTHIECKUM criocoboM (B 1-2 nmelicTBusl) yueOHBIC 3a/1aUd U 3a/1a4H, CBSI3aHHBIC
C TIOBCETHEBHOM JKU3HBIO

4) unTaTh, 3aMUCHIBATh U CPABHUBATHh BEIMYMHBI (Maccy, BpeMs, IJIUHY, IJIOLIa]b, CKOPOCTB),
UCTIONB3Ysl OCHOBHBIE €JMHUIIBI M3MEPEHHUS BEIMYUH M COOTHOLICHUS MEXIY HUMHU

S)ymenue paborarh ¢ TaOJIMIIAMH, cCXeMaMH, rpadukamMu AuarpaMMaMy. UHTaTh HECIOXKHBIE
TOTOBbIE TaOJHIIBI, CPABHUBATE M 000011aTh HHPOPMALIUIO

6) oBJIaJiIcHHE OCHOBAMH JIOTHYECKOTO U AJITOPUTMHUECKOTO MBIIIUICHHUS.

7) ONIUCHIBATh B3aMMHOE PACIIOJIOKEHHE MTPEIMETOB B IPOCTPAHCTBE U HA MIIOCKOCTH

8) pa3ButMe yMeHHMII paboTaTh C Yy4yeOHBIM MaTeMaTHYECKHMM TEKCTOM (aHaJIU3upOBaTh,
U3BJICKaTh HEOOXOMUMYI0 HMH(OpMAIMIO), TOYHO U TPAMOTHO BBIpaXKaTb CBOM MBICIH
MPUMEHEHHEM MaTeMaTUYeCKOM TEPMHUHOJIOTMM U CHUMBOJHKH, MPOBOIUTH KIacCHU(pUKAIUH,
JIOTUYECKHE 000CHOBAHUS;

9) Bnanenue 6a30BbIM MOHATUHHBIM aIIapaToM MO OCHOBHBIM pasJieiaM COAEpIKaHMUS;

10) BnameHwe NPAKTUYECKH 3HAYMMBIMA MaTEMaTHUYSCKUMH YMEHUSMH M HaBBIKAMH, HUX
MPUMEHEHHE K pEIICHUI0 MaTeMaTHMYeCKUX M HeMaTeMaTHMYeCKHUX 3ajad, Mpeirojararoiiee
YMEHHUS:

* BBINOJHITH BBIYUCICHUS C HATypaJbHBIMU YHCIAMH, OOBIKHOBEHHBIMH M JECATUYHBIMU
IpoOsSMU, MTOJIOKUTETFHBIMU M OTPHIIATEIEHBIMU YHCIIAMHU;

* pemiath TEKCTOBBIE 3a/aydl apu(PMETUYECKUM CHOCOOOM U C TIOMOIIBIO COCTaBICHHUS H
pelIeHus ypaBHEHU;

* n300paxkaTh GUTYpPHI Ha IMIIOCKOCTH;

* UCTIOJIH30BATh TEOMETPUUYECKHH S3BIK JJISI OMTUCAHUS IPEAMETOB OKPYKAIOIIETO MUPA;

* U3MEPATH JJIMHBI OTPE3KOB, BEIMYUHBI YTJIOB, BEIYUCIISTH IJIOMAAN U 00BEMBI (DUTYD;

* pacro3HaBaTh U H300pakaTh PaBHBIE U CHMMETPUYHBIE (DUTYPBHI;

* POBOJIUTH HECIIOXKHBIE IPAKTUYECKNE BHIYUCIICHHS C TPOIIEHTAMHU, UCIIOIB30BaTh MPUKUAKY U
OLICHKY; BBITIOJHATH HEOOXOIMMBIC H3MEPEHHS;

* HUCIIONIb30BaTh OYKBEHHYIO CHMBOJIMKY JUIsl 3alucH OOIIMX YTBEpKIeHHH, dopmy,
BBIPa)KCHUH, YPaBHECHUH;

* CTPOUTH Ha KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAHMHATaM, OMPEIeNsATh
KOOPJMHATHI TOYEK;

* YUTaTh M WHCIIOJIb30BAaTh HH(OPMAIMIO, TMPEACTAaBICHHYIO B BHJAE TaONUIBI, JUarpamMmbl
(cTonbuaroit Wi KpyroBoii), B rpapuuecKoM BUJIE;

* pemaTth npocTeiire KOMOMHATOPHBIE 33/1a4l IepedOPOM BO3ZMOKHBIX BAPUAHTOB.

ITo oxoHYaHUM M3YyYeHHUs Kypca YYalluiicss HAyYuTCs:

* IOHUMATh OCOOEHHOCTHU JACCSITUYHONW CUCTEMBbI CUHCICHUS;

* UCTIOJIH30BATH TIOHSATHS, CBA3aHHBIE C IEIMMOCTBIO HATYPAIbHBIX YHCEIT;

* BBIpa)XaTh YUCJIa B OKBUBAJICHTHBIX (popMax, BbIOMpasi Hanbosee NOIXOISIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CUTYyalluu;

* CpPaBHUBATh M YIOPSAIOYNBAThH pallMOHATLHBIEC YUCIIA;

* BBINIOJHSATH BBIYMCICHUS C PAlUOHAIBHBIMUA YHCJIAMH, COYeTas YCTHbIE W IHCHMEHHBIC
MPUEMBI BRIYUCIICHUN, IPUMEHAThH KaJIbKYJISTOD;



* WCHOJB30BAaTh TMOHATHUS M YMEHHS, CBS3aHHBIE C TPOMOPIHUOHAIBHOCTHIO BEJIHYHUH,
NPOLIEHTaMH, B XOJ€ PEUICHUS MaTeMaTHYeCKHX 3aJad W 3aJad U3 CMEKHBIX IPEIMETOB,
BBITIOJIHATH HECJIOKHBIE TPAKTUYECKHUE PACUETHI;

* aHANM3MPOBATh TpadUKH 3aBUCHMOCTEH MEXIy BEIMYMHAMHU (PAacCTOSHHE, BpEMS,
TeMIeparypa u T. IL.).

Yyamuiicsi MOJIy4YUT BO3MOKHOCTb:

* MO3HAKOMUTHCS C TIO3UIIMOHHBIMU CHCTEMaMH CUHUCIICHUS] C OCHOBAaHHUSIMU, OTIIMYHBIME OT 10;

* yrIIyOUTB M Pa3BUTh MPEJCTABICHUS O HATYPaIbHBIX YHCIAaX U CBOMCTBAX JCIUMOCTH;

* HAayYUTHCS HCIOIB30BATh NMPHEMBI, PAMOHATIM3UPYIOIINE BBIYUCICHHS, MPHOOPECTH HABBIK
KOHTPOJIUPOBATH BBIYMCIICHHS, BBIONPAst TTOAXOMSIINN ISl CUTYalluH CIOCO0.

YucsioBble H OYKBeHHbIE

Ilo oxoHuaHuu uzyyeHus Kypca yuauwjuticst Hayyumcsi:

* BBITIOJIHATH ONEPAIMH C YHCIOBBIMU BBIPAKEHHUSIMH;

* BBINOJHATH NpPE0OpPa30BaHUS OYKBEHHBIX BBIPAKEHHH (PAacKpbITHE CKOOOK, NpPUBEICHHE
MOJOOHBIX CaraeMbIX);

* pemraTh JMHEHHbIC ypaBHEHHS, PEIIaTh TEKCTOBBIC 3aJa4l alNreOpandecKuM METOIOM.
Yuawuiica nonyuum eozmodrcnocmo:

* Pa3BUTh MPEJCTABICHHUS O OYKBEHHBIX BBIPKEHUSIX M UX MPEOOPa30BaHHSAX;

* OBJIAZICTh CHEUMATBHBIMUA NpUEMAMH PEUICHUS ypaBHEHWH, MPUMEHATH ammapar ypaBHEHHN
ISl pEIICHUs] KaK TEKCTOBBIX, TAK U MPAKTUYECKUX 33/1a4.

I'eomeTpuueckue purypsi.

Ilo oxoHuaHuu u3yyeHus Kypca yuauwjuiicss Hayyumcsi:

* pacmo3HaBaTh Ha YEPTEXKaxX, PUCYHKAX, MOJENSAX M B OKPYKAIOUIEM MHpPE IUIOCKHE W
MPOCTPAaHCTBEHHbIE T€OMETPUIECKUE (DUTYPHI U UX DIIEMEHTHI;

* CTPOHTH YTJIbI, OTNPEICIATh UX TPAAYyCHYIO Mepy;

* pacmo3HaBaTh M M300pakaTh pa3BEPTKM KyOa, TNPSAMOYTOJBHOTO —Mapaulesenurne/a,
MPaBUIIBHON MUPaMUIBL;

* OTIPEIENATH MO JIMHEWHBIM pa3MepaM pa3BEPTKU (UTypHI TMHEHHbBIE pa3Mepbl caMoil purypsr u
Hao000poT;

* BEIYHCIIATE 00BEM MPSIMOYTOJIBLHOTO MapauIesenurnesa u Kyoa.

Yuawuiica nonyuum eozmodrcnocmo:

* HAYYUTHCS BBIYUCIATH O0BEM MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpP, COCTABICHHBIX U3
MPSMOYTOJIBHBIX TapaIlJIeNEIHIICIOB;

* yrIIyOUTB ¥ Pa3BHUTh MPEJICTABICHUS O TPOCTPAHCTBEHHBIX T€OMETPUUCECKUX (HUTYpPaX;

* HAYYUTHCS IPUMEHSTH MOHATHE Pa3BEPTKU ISl BBITOTHEHNS TPAKTUIECKUX PAaCUETOB.
JIEMEHTBI CTATHCTHKHU

Ilo oxoHuanuu usyyenus Kypca yuauwjuiicst Hayyumcsi:

* UCTIOJIL30BATH MPOCTEHININE CIIOCOOBI MPEICTABICHHS U aHAIN3a CTATHCTHYECKUX TaHHBIX;

* pemaTb KOMOMHATOPHBIE 3a/1a4M Ha HAX0XKJICHHE KOJINYECTBA OOBEKTOB MIIM KOMOMHAIIUH.
Yuawuiica nonyuum o3moarcnocmu:

* MpuoOpecT NMEepBOHAYAIBHBIA OINBIT OpPraHU3allMk cOOpa JaHHBIX MPU MPOBEIECHUH ONpPOCa
OOIIECTBEHHOTO MHEHUS, OCYIIECTBISATh UX aHAJM3, NMPEJCTABIATh Pe3yIbTaThl OMpOca B BUJIE
Ta0JINLBI, TUarpaMMBbl;

* HAYYUTHCS HEKOTOPHIM CIIEIUaIbHBIM MPUEMaM peIIeHHs KOMOMHATOPHBIX 3a7a4.

IIpenmeTHbIe pe3yabTaThl MpeaMeTa «AJredopa»
1. pa3BuTHE TPEACTABJICHHM O YHUCJIE€ M YHUCIOBBIX CHUCTEMAX OT HATypPaJTbHBIX 10
JNENCTBUTEIbHBIX YUCEL.
2. pa3BHUTHE YMEHHUM MPUMEHSTh U3yUYCHHBIC MOHATHUS, PE3YIbTAThl, METOMABI IS 3a7a4
MPaKTUYECKOI0 XapakTepa v 3a7a4 U3 CMEXHBIX AUCIUIUIMH.
3. ¢opMupoBaHHE IPEICTABICHUN O MPOCTEHIIINX BEPOSATHOCTHBIX MOJICIISX.



pa3BUTHE YMEHHMSI NPUMEHATh W3YUYCHHBIE IOHSTHS, PpE3yJNbTaTbl, METOABI IS
pelIeHnss 3aJad IMPaKTUYECKOrO0 XapakTepa, YMEHUH MOJEINPOBATH pPEalIbHBIC
CUTYallMH Ha S3bIKE alreOpbl, UCCIEN0BAaTh MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM
anmnapara aareopsl.

OBJIAJICHUE CHUCTEMOH (PYHKIIMOHAIBHBIX MOHSATHHA, pa3BUTHE YMEHHS HCIOJIH30BAThH
(GyHKIHMOHATBHO-Tpa(UUECKHe MTPEACTABICHHUS.

OBJIAJICHHAE NIPUEMAMHU DPEIICHMs YPABHEHHM, CUCTEM YPaBHEHUM.

yMeHHe paboTaTh ¢ MaTeMaTUYECKUM TEKCTOM (CTPYKTYpPHPOBAaHUE, U3BJICUECHUE
HE00X0IMMOW UH(POPMALIMH ), TOYHO M TPaMOTHO BBIPAXKaTh CBOU MBICIIU B YCTHOH H
MIMCbMEHHON PEeYN, IPUMEHSS MaTEMATHYECKY0 TEPMUHOJIOTUIO U CUMBOJINKY,
HCIIOJIb30BaTh PA3JINYHbBIE S3bIKM MAaTEMAaTHKH (CJIOBECHBIN, CHMBOIMYECKUH,
rpaduyueckuii), 000CHOBBIBATh CY>KJICHUS, IPOBOJUTH KIacCU(UKALUIO, TOKa3bIBATh
MaTeMaTHUYECKUE YTBEPKACHMUS;

BJaJieHUe O0a30BbIM MOHATUHHBIM ammapaToM: HMMEThb IPEJICTABICHUE O 4YHCIIE,
BJIaJICHHE CUMBOJIBHBIM S3BIKOM alreOphl, 3HAHWE DJIEMEHTAPHBIX (YHKIMOHAIBHBIX
3aBUCUMOCTEH, (pOopMUpOBaHHE MPEICTABIECHUI O CTATUCTUUECKUX 3aKOHOMEPHOCTSIX
B pEalbHOM MHpE M O PaA3JIMYHBIX CHOCO0axX WX H3- y4eHHs, 00 OCOOCHHOCTAX
BBIBOJIOB Y IIPOTHO30B, HOCSIIIUX BEPOSTHOCTHBIN XapakTep;

YMEHHUE BBITIOJHATH ajreOpandeckue mpeoOpa3oBaHUs PallMOHAIBHBIX BBIPAKEHHH,
OPUMEHATh WX JUId  pelleHus Y4yeOHBIX MaTeMaTH4eCcKUX 3ajad W 3ajad,
BO3HHUKAIOIINX B CMEXHBIX YYEOHBIX MPEIMETAX;

YMEHHE TI0Jb30BATHCS MAaTEMaTHUECKUMH (OpPMyJIaMH U  CaMOCTOSTENIBHO

COCTaBIISATH (POPMYJIBI 3aBHCUMOCTEH MEXIy BEIMYMHAMH Ha OCHOBE O0OOOIICHUS
YACTHBIX CIIy4aeB U SKCIIEPUMEHTA;
YMEHHE peIlaTh JMHEHHbIE W KBaJpaTHbIC ypPaBHEHUS W HEPABEHCTBA, a TaKKe
NPUBOMMBIE K HUM YpPaBHEHHs, HEPAaBEHCTBA, CHUCTEMBbI; IPUMEHATh rpaduyeckue
IIPEACTABJICHUS Ul PELICHUs W HUCCIECIOBAHUsS YPAaBHEHWM, HEPABEHCTB, CUCTEM;
IIPUMEHATH IOJIyYEHHBIE YMEHMS Il PELICHHs 3aJad U3 MAaTEMaTHKH, CMEKHBIX
MIPEIMETOB, IPAKTUKU;

OBJIa/ICHUE CHUCTEMOH (YHKUIMOHAIbHBIX MOHATUH, (PYHKIMOHAJIBHBIM SI3BIKOM HU
CHMBOJIUKOH, yMEHHE CTpPOUTh rpaduku (yHKIHH, ONKMCHIBATH WX CBOWCTBA,
UCMONb30BaTh (YHKIMOHAIBHO-TpaUUecKre MpeiCTaBIeHUs. A OIUCaHUA U
aHaJIM3a MaTEMaTUYECKUX 3a/1a4 U PEAIIbHBIX 3aBUCHUMOCTEN;

OBJIa/ICHUE OCHOBHBIMHM CIOCOOaMM NPEACTaBICHUS M aHajdu3a CTaTUCTHUYECKUX
JAHHBIX;

YMEHHME peIlaTh 3aJaud Ha HaXO0XICHUE YacTOThl M BEPOSTHOCTU CIIy4aWHBIX
COOBITHIA;

YMEHHME TNPUMEHATh W3yUYEHHBIC IMOHSATHSA, PE3yJbTaTbl U METOABl NPH PELICHUH
3aa4 M3 pa3IMYHBIX pa3leloB Kypca, B TOM 4YHUCIE 3a7a4, HE CBOJAIIUXCH K
HEINOCPENCTBEHHOMY ITPUMEHEHHIO U3BECTHBIX AJITOPUTMOB

BbIMyCKHNK HAYYHUTCH:

Tema: PaniuoHajIbHbIE YHCJIA

1) moHUMaTh OCOOEHHOCTH JACCATUYHON CUCTEMbI CUUCIICHUS,

2) BJIAACTD MOHATHUAMUA, CBA3AHHBIMU C ACTITUMOCTBIO HATYPAJIbHBIX YHUCCII;

3) BeIpakaTh 4YMClia B SKBUBAJEHTHBIX (popMmax, BeIOMpas HanOoJiee IMOIXOAIIYIO B
3aBUCUMOCTH OT KOHKPETHOW CUTYyalUu;

4) cpaBHHMBATh W YIOPSAI0YMBATh pAllOHATBHBIC YHCIIA;

5) BBIIIOJIHATH BBIYUCIICHUA C pAllMOHAJIBHBIMHA YHCJIaMH, COUYCTAasd YCTHBIC N TMCbMCHHBIC
MpUEMBI  BBIYUCIICHUN, MPUMEHSTh KaJIbKYJIATOP;



1)

6) HCHONB30BaTh IMOHATUS W YMEHUS, CBS3aHHBIC C MPOMOPIHMOHAIBHOCTHIO BEIIUYUH,
MIPOLICHTAMH B XOJI€ PEIICHUs MAaTeMaTUYeCKHUX 3aJa4 U 3a/1a4 U3 CMEXHBIX MPEIMETOB,
BBITIOJIHATh HECJIOKHBIEC MMPAKTUUECKUE PACUETHI.

Buvinycknuk nonyuum eo3zmoorcnocms.

7) MO3HAKOMUTHCS C TO3UITMOHHBIMHU CUCTEMaMH UCUYHCIICHUSI OCHOBAHUSMH, OTJIMYHBIMU
ot 10;

8) yriryOuTh U pa3BUTH MPEACTABICHUS O HATYPAIBHBIX YHCIIAX U CBOMCTBAaX JACIUMOCTH;

9) Hay4YHUTbCS UCHOIB30BATh MPUEMBI, PAIIMOHATH3UPYIOUIUE BBHIYUCICHHS, TPUOOPECTH
MPUBBIYKY KOHTPOJIUPOBATH BHIYMCIICHUSI, BBIOUPAst TOAXOSIINUN JIJISI CUTYallUH CTI0CO0.

Tema: JlelicTBUTEIbHBbIE YHCIA

1) ucronb30BaTh HaYAIbHBIC MPEJCTABICHUS O MHOXKECTBE JIEUCTBUTEILHBIX YHCET;

2) BHaieTh MOHATHEM KBaJIPATHOTO KOPHSI, IPUMEHSITh €0 B BHIYMCICHHSIX.

Buvinycknuk nomyuum 603mM0iCHOCb.

3) pa3BUTh MpPEJCTABICHHE O YHUCIE W YHUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JIEUCTBUTEIBbHBIX YUCEN; O POJIU BBIYUCICHUN B YEIOBEYECKOM MPAKTUKE;

4) pa3BuTh W yrayOuUTh 3HAHUS O JAECATUYHOW 3allUCU JICUCTBUTENBHBIX YHCEI
(mepuoaMYECcKUe U HEMEPUOIUIECKUE IPOOH).

Tema: U3mepenusi, npudJInKeHusl, OLEHKH

WCIIOJIb30BaTh B XOJE€ pEIICHUS 3aJad JJIEMEHTApHBIE MPEICTABIICHUS, CBS3aHHbBIC
npUOTKEHHBIMU 3HAYCHUSIMU BEJIUYUH.

Buvinycknuk nomyuum 603mM0iCHOCb.

2) NOHATH, YTO YHCIOBBIC JAaHHBIE, KOTOpbIE HCHOJB3YIOTCS JUIS XapaKTEPUCTHKU
00BEKTOB OKPY>KAIOIIETO MUPA, SBIISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO TIO
3anucy NpUOMIDKEHHBIX 3HAUEHUH, cojaep)Kaluxcs B MHGOPMAIMOHHBIX HCTOYHHKAX,
MO>KHO CYAHTbH O TIOTPEITHOCTH MPUOIIMIKCHHUS;

3) MOHATH, YTO MOTPEIIHOCTh pPE3yJbTaTa BBIYHUCICHHHA JOJHKHA OBITH COM3MEpHMaA C
MOTPEITHOCTBIO UCXOIHBIX JTAHHBIX.

Tema: AnredOpanyeckue BbIpasKeHU s

1) BmageTh NOHATHSAMHU «TOXKIECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHUE», pEIIaTh
3a/1a4u, coeprkaiue OyKBeHHbIe TaHHbIE; paboTaTh ¢ (hOpMyIaMu;

2) BBIIONHATH NPEOOpPA30BAaHUS BBIPAKEHUM, COAEpXKAIUX CTENEHH C LENbIMU
MOKa3aTesIsIMU U KBaJpaTHbIE KOPHU;

3) BBITIOJIHATH TOXIECTBEHHBIC MPEOOPA30BAHUs PAIMOHAIBHBIX BBIPAKEHUN HA OCHOBE
MpaBUJI ACHCTBUI HAJ MHOTOWJIEHAMH U anreOpandecKuMu JpoosimMH;

4) BBIMOJHATH Pa3I0KeHUE MHOTOUYJICHOB HA MHOKUTEH.

Buvinycknux nonyuyum eo3moorcnocms.

5) Hay4IUTHCS BBITIONHSATH MHOTOIIATOBBIC MTPEOOPA30BAHUS PAIIMOHAIBHBIX BBIPAKCHUM,
MPUMEHSAS IUPOKUKA HAOOP crIOCOOOB U MPUEMOB;

6) MPUMEHATH TOXKJECTBEHHBIE MPeoOpa3oBaHMs ISl PEIICHUs 3a7a4 M3 Pa3IUIHBIX
pa3fiennoB Kypca (Hampumep, A HaXOXKIEHUS HauOOJIbIIEro/HauMEHbIIEr0 3HAYCHUS
BBIPAXKECHMUS).

Tema: YpaBHeHUus

1) pewmaTh OCHOBHBIE BHJIbl PAllMOHAJIBHBIX YPaBHEHHUI C OJHON NMEPEMEHHOM, CHUCTEMBI
JIBYX YPaBHEHUH C JBYyMs IEPEMEHHBIMU;

2) MOHMMAaTh ypaBHEHHE KaK BaXKHEUIIIYI0O MAaTEeMaTHUYECKYH0 MOJEINb Il OMHUCAHUS U
U3YyYEHUs Ppa3HOOOpa3HBIX pEalbHBIX CHUTyalllii, pemarb TEKCTOBBIE 3a/Jayu
anreOpandecKuM METOIOM;

3) npumeHsATs, TpaduyecKue TPEACTaBICHUS JUIA HUCCIENOBaHHUS  YypaBHEHHIA,
WCCJICIOBAHMS U PEIICHUSI CUCTEM YPaBHEHUH C ABYMS IEPEMEHHBIMH.

Buvinycknuk nonyuum eo3moorcnocms.



4) oBnazeTh cHeUUaIbHBIMU NMpPUEMAMHM pPELICHUS yYpaBHEHUN U CHUCTEM YpaBHEHHUI;
YBEpEHHO TNPUMEHATh amnapar ypaBHEHUH Ul pelIeHHs pPa3sHOOOpa3HbIX 3aJad U3
MaTeMaTHKH, CMEXHBIX

NPEIMETOB, TPAKTUKH.

Tema: HepaBencra

1) noHuMaTh M NPUMEHATh TEPMHUHOJIOTHUIO M CHMBOJIMKY, CBS3aHHBIE C OTHOIIEHUEM
HEPaBEHCTBA, CBOICTBA YUCIIOBbIX HEPABEHCTB;

2) pemaTh JIMHEHHbIE HEPAaBEHCTBA C OJHON INEPEeMEHHOM M HX CHUCTEMBI, pelaTh
KBaJ[paTHBIE HEPABEHCTBA C OTIOPOI Ha TpaUUECKUe MMPeICTaBICHHS,

3) NpUMEHATH annapar HepaBEeHCTB IS PELICHUS 331a4 U3 pa3IMYHbIX Pa3/IeoB Kypca.
BuinyckHux noayuum 603MO}CHOCMb HAYYUMbCAL:

4) pa3zHOOOpa3HBIM IpUéMaM J0Ka3aTelIbCTBA HEPABEHCTB; YBEPEHHO INPUMEHATh
amrmapar HEpaBEeHCTB ISl PEIICHHs pa3HOOOpa3HBIX MAaTEMaTWYECKHX 3ajad W 3ajad u3
CMEKHBIX

PEIMETOB, IPAKTUKU;

5) npumeHATh rpaduuecKue MNPEeACTaBICHUS A HMCCIEOBAaHUS HEPaBEHCTB, CUCTEM
HEpPaBEHCTB, COJIEPKALINX OyKBEHHBIE KO (HUITMCHTHI.

Tema: OcHoBHbIE MOHATHS. Unc/10BbIe PYHKIMH

1) moHMMaTh W WCHOJIB30BaTh (PYHKIMOHAIBHBIE TOHATUS M S3BIK (TCPMUHBI,
CUMBOJINYECKUE 0003HAUCHUS);

2) crtpouth TpapuUKH DIEMEHTAPHBIX (YHKIMN; HCCIEAOBAaTh CBOWCTBA YHCIIOBBIX
(GYHKLUI Ha OCHOBE M3y4EHUs MOBEAECHUS UX IPa(hUKOB;

3) moHMMaTh (QYHKIMIO KaK BaXHEHIIYI0 MaTeMaTH4YeCKyl0 MOJIENb MJIsi OINUCAHUS
IPOILIECCOB M SIBJICHUH OKPY’XKAIOLIET0 MHpa, MPUMEHATh (DYHKIMOHAIBHBIA S3BIK JUIS
OTIMCAaHMA U MCCIIEIOBAHUS 3aBUCUMOCTENH MEXY (PU3NIECKUMHU BEIINIHMHAMH.
BoinyckHux noayuum 603MOoNCHOCMb HAYUUMbCL:

4) NpoBOJIUTH UCCIIEOBAHMSI, CBSI3aHHBIE C U3yUYEHUEM CBOMCTB (DYHKIIHUI, B TOM YHUCIIE C
UCIIOJIb30BAaHUEM KOMIIBIOTEPa; Ha OCHOBE TIpaUKOB M3Y4YEHHBIX (YHKIMHA CTPOUTH
Oosee crokHbIE TpaQUKH (KyCOYHO-3a/IaHHBIE, C «BBIKOJIOTHIMUY» TOUYKAMHU T. 11.);

5) ucnonp30BaTh (HyHKIMOHAIBHBIE NMPEICTABICHUS U CBOWCTBA (QYHKLUI Ui pelieHus
MaTeMaTUYECKUX 3a/a4 U3 PA3IMYHBIX pa3/ieloB Kypca.

Tema: UncaoBbie MOCJI€10BATEILHOCTH

1) moHMMaTh M MCNONB30BaTh A3BIK IOCIENOBATEIBLHOCTEN (TEPMUHBI, CUMBOJNYECKHE
0003HaueHNUS);

2) mnpumeHATH (GOPMYNBI, CBS3aHHbIE C apUPMETHYECKOH U T'€OMETPHYECKOM
IpOrpeccusiMU, U anmapar, cQOpMHUPOBAaHHBIN MPU U3yUYEHUH APYTHX pa3fesioB Kypca, K
PELICHHUIO 3a/1a4, B TOM YHCJI€ KOHTEKCTOM M3 pealbHON KU3HU.

BoinyckHux noayuum 603MOoNCHOCMb HAYUUMbCAL:

3) pewaTb KOMOMHUPOBAHHBIE 33JaYM C MPUMEHEHHEM (OPMYJ N-IrO WIEHA U CYMMBI
IEPBbIX N YICHOB apu(METHYECKOW U TeOMEeTPUYECKOI Mporpeccuii, MpUMEHss MpH
3TOM amnmnapaT ypaBHEHHUI U HEPABEHCTB;

4) noHumaTh apUMETHUECKYI0 M TEOMETPUYECKYI0 MpOrpeccuu Kak (YHKLIUU
HATYypaJIbHOTO apryMEHTa; CBA3BIBATh apH(PMETHUECKYIO TPOTPECCHI0 C JIMHEHHBIM
POCTOM, FEOMETPUYECKYI0 — € HKCIIOHEHIIUAIBHBIM POCTOM.

Tema: CraTucTHKa

BeinyckHUK HayuyuTCs MCIIONIB30BaTh MpOCTEHIINEe COCOObl MPEACTaBICHUS U aHAJIN3a
CTaTUCTUYECKUX  JIaHHBIX.  BbINYCKHUK — NOAYYUM  803MOJCHOCMb  TIPUOOpECTH
NEpBOHAYAJILHBIA OMNBIT OpraHu3aluu cOopa JaHHBIX MpPU MPOBEAECHUHU OIpoca
0OLIECTBEHHOT'O MHEHUS, OCYLIECTBIIATh UX aHAIMU3, IPEICTABIATh PE3ybTaThl ONPOCa B
BUi€ TaOJIMIIbI, THATPAMMBI.

Tema: Caydaiinbie co0biTusI. BeposiTHOCTD



BrinyckHUK HAaydUTCS HAXOAUTh OTHOCHTEIIbBHYIO YaCTOTY W BEPOSITHOCTH CIy4ailHOTO
COOBITHSI.

Buinycknux  nonyyum 603modcHocmb  TPUOOPECTH OMBIT TMPOBEACHUS CIIy4YailHBIX
9KCIIEPUMEHTOB, B TOM YHCIE C TOMOIIBIO KOMIIBIOTEPHOTO MOEIUPOBAHUSA,
WHTEPIPETALNN UX PE3YJIbTATOB.

Tema: KomOunaTopuka

BrInTyCKHUK HayduTCsl periaTh KOMOMHATOPHBIE 3a/1a4y Ha HaXOXKJIEHUE Yrclia 00BEKTOB
WIM KOMOWHALUW. BulnyckKHUK NOMYyUUm B03MOMCHOCMb HAYUUTHCS HEKOTOPHIM
CrielMaIbHBIM pUEMaM pellieHrss KOMOMHATOPHBIX 3a]1a4.

IIpeanmeTHbIe pe3yabTaThl npeaMera «I'eomeTpus»
I'eomerpuueckue purypni
BrInyCKHHUK Hay4duTcs:

- OnepupoBaTh MOHATUAMU T€OMETPUUECKUX DUTYD;

* U3BJIEKATh, UHTEPIPETHPOBATH U MPEOOPA30BBIBATH HH()OPMAITUIO O TEOMETPUUYECKHIX
¢burypax, IpeAcTaBICHHYIO Ha YepTexkax;

* IPUMEHSATH JUIS PEILICHHS 33a]]a4 T€OMETPHUECKUE (PAKThI, €CIIN YCIOBUS UX IPUMEHEHUS
3ajlaHbl B IBHOH (popMe, a TakKe MPeronaraeTcsi HECKOIbKO I1aroB PEeLIeHHUs;

© pelaTh 3aa4M Ha HaXO0XKJICHHE T€OMETPHUECKUX BEJIMYHUH 110 00pa3aM WiH alropuTMam;
* (hopMynupoBaTh CBOICTBA U MPU3HAKK (PUTYD;

* I0Ka3bIBaTh T€OMETPUUECKHE YTBEPIKIACHUS;

* BJIaJIETh CTAaHAAPTHOM Kilaccuukanueil miockux Guryp (TpeyrojbHUKOB U
YeThIPEXYTOJIBHUKOB).

BhInmyCKHUK NOTY4YUT BO3MOXKHOCTB!

* ICTIOJIb30BaTh CBOMCTBA T€OMETPUIECKUX (DUTYp /ISl pEeLICHHs TUIIOBBIX 3a7a4,
BO3HHUKAKOIIINUX B CI/ITyaIII/ISIX HOBCC}IH@BHOﬁ JKHU3HU, 3a1a4 HpaKTI/I‘-IeCKOFO COJIep}KaHPIH;
* HCTIOJIb30BaTh CBOMCTBA T€OMETPUIECKHX (DUTYP TSl pelIeHHs 33124 MPAKTUIECKOTO
XapaKTepa U 3a4a4 U3 CMCKHbBIX JUCIHUIIIINH.

OTHomIEeHHNA

BrInTyCKHHMK Hay4duTCs:

- OnepupoBaTh NOHATUSAMU: PABEHCTBO (DUTYP, paBHBIE (PUTYpBI, PABEHCTBO TPEYTOJIbHUKOB,
MapajieIbHOCTb NPSAMBIX, HEPIEHIUKYISAPHOCTb NPSIMBIX, YIJIbl MEXAY MPSMBIMHU,
MEPIEHANKYJISIP, HAKIIOHHAS, ITPOCKIU.

BpInyCKHUK MTOTYYHUT BO3ZMOXKHOCTb:

* HCTOJIb30BaTh OTHOIIECHUS JJIs PEIICHMS 3a/1a4, BO3SHUKAIOIINX B PEaIbHOM KU3HU.
HN3mepeHusi ¥ BbIYUCICHUS

BrinyCKHUK Hay4YuTCS:

* BBINIOJHATD U3MEPEHUE JUIUH, PACCTOSIHUMN, BEJIMYHUH YIJIOB C IIOMOLIBIO HHCTPYMEHTOB IS
WU3MEPEHU JIIUH U YTJIOB;

BpInyCKHUK MTOTYYHUT BO3ZMOXKHOCTb:

* BBIYUCJIISATh PACCTOSHUS HAa MECTHOCTH B CTAHJAAPTHBIX CUTYaLIMSIX;

- IPOBOJUTH BBIYUCIICHUSI HA MECTHOCTH, TPUMEHSATH (DOPMYJIbI IPU BHIYHUCIICHHSIX B
CME)KHBIX YU€OHBIX MPEAMETAX, B OKPY’KaIOLIEH 1eHCTBUTEIBHOCTH.

I'eomeTpryeckue nocTpoeHus

BrInyCKHUK Hay4duTCS:

- H300pasicams munoevie niockue guzypul u gpucypovt 6 npocmpancmee om pyKku u ¢
HOMOULbIO UHCIPYMEHMO08;

* 1300pakaTh reoOMeTpUYecKrue (PUTyphI 10 TEKCTOBOMY M CHUMBOJILHOMY OIHMCaHUIO;

* CBOOOJIHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B HECJIOKHBIX CIyYasx;

* BBIIOJIHATH [IOCTPOEHUS TPEYTOJIbHUKOB, IPUMEHATH OTAEJIBHBIE METO/IbI IOCTPOEHUS
UUPKYJIEM U JIMTHEHKOW ¥ MPOBOJAUTH MPOCTEHUIIIMENCCIICTIOBAHUS YUCTIA PELICHU;



- 1300pakaTh TUTIOBBIC TIOCKKUE (PUTYPHI U 0OBEMHBIE TEJIA C TOMOIIBIO TPOCTEUIITUX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

BrINyCKHHUK MOJIYYUT BO3MOYKHOCTb:

* BBITIOJIHATH IPOCTEHIIINE TOCTPOCHHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEalIbHOM JKU3HU;
* OIICHUBATh Pa3Mephl PEATbHBIX 00BEKTOB OKPYIKAFOIIECTO MUPA.

10.

OBJIAJICHHE TEOMETPUYECCKHM SI3bIKOM, (OPMHUPOBAHHUE CHUCTEMATHYCCKUX 3HAHUH O
IUIOCKUX (UTYpax U UX CBOWCTBAX, MCIIOJb30BAHUE T€OMETPUUYCCKHUX TOHATHIH | TCOPEM.
pa3BHUTHE YMEHHUI MOJICITUPOBATH PEaIbHBIC CUTYAllMH Ha SI3bIKE T€OMETPHH, UCCIICI0BATh
MOCTPOCHHYIO MOJIE/Ib C MCIIOJb30BaHMEM T€OMETPUUYCCKHUX TOHSATHH M TEOPEM, armapara
anreopsl.
pa3sBUTHE YMEHHMH TOYHO M TPAMOTHO BBIPAKaTh CBOM MBICIH C NPUMEHCHHUEM
MaTEeMaTHYECKON TEPMUHOJOTUN U CUMBOJIMKH, ITPOBOANTH KJIACCU(UKALINU, JTOTHUCCKHUE
000CHOBaHUs, JOKA3aTEILCTBA.
OBJIaJIcHHE 0a30BBIM IMOHATHHHBIM aIapaToM II0 OCHOBHBIM pa3JieliaM COJICPIKaHUS;
npe/CcTaBicHue 00 OCHOBHBIX H3ydaeMbIX MOHATHSX (YUCIIO, TeoMmeTpuyeckas (urypa,
BEKTOP, KOOPJMHATHI) KaK BaXHEHIIUX MATEMATHYECKUX MOJCIAX, IO3BOJISIONINX
OIMCBIBAThH M U3yYaTh pealibHbIC MPOIIECCHI U SIBICHHUS,
yMEHHE paboTaTh C TEOMETPUICCKUM TEKCTOM (aHAIM3UPOBATh, U3BJICKATH HEOOXOIUMYIO
HH(POPMAIIUIO), TOYHO U TPAMOTHO BBIPAYKATh CBOM MBICJIHM B YCTHOW M TTMCbMEHHOMN pevr ¢
MPUMEHEHNEM MaTeMaTHYeCKOH TEPMHHOJIOTMH M CUMBOJHMKH, WCIOJIb30BaTh Pa3IMUHbIC
SI3BIKM ~ MAaTEMaTHUKH, [POBOJUTH  KiIacCU(UKAIMH, JIOTHYECKHE  OOOCHOBaHWUS,
JI0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPIKICHUM;
OBJIa/ICHUE HABBIKAMH YCTHBIX, TMChbMEHHBIX, HHCTPYMEHTAILHBIX BHIYHCIICHUN;
OBJIaJICHNE TI'COMETPHUCCKUM SI3BIKOM, YMEHHE MCIIOIb30BaTh €ro JUIs OIMHCAHUS

MIPEAMETOB  OKPYXKAlOLIEro MHpa, PAa3BUTHE IPOCTPAHCTBEHHBIX IIPEICTABICHUN U
n300pa3uTeNbHBIX YMEHUI, TPUOOpPETEeHNE HABBIKOB FEOMETPHUUECKUX M10- CTPOEHUI];
YCBOEHHE CHCTEMAaTHYEeCKHX 3HAaHMU O IJIOCKUX (DUTYpax W MX CBOMCTBaX, a TakXke Ha
HaIJIAIHOM yYPOBHE MPOCTEHIIMX IPOCTPAHCTBEHHBIX TelaX, YyMEHUE IPUMEHATH
CUCTEMATUYECKUE 3HAHUSA O HUX JUISl PELICHUS TECOMETPUYECKHUX U IIPAKTUYECKUX 3a/1a4;
YMEHHE H3MEpATh JJIMHBI OTPE3KOB, BEJIMYMHBI YTJIOB, HCIOJIB30BaTh (DOPMYIIBI IS
HAXOXXJICHUS IEPUMETPOB, TUIOMIAIeH U 00bEMOB reoMeTpHUECKuX (GUryp;

YMEHUE INPUMEHATh W3YYEHHBIC IOHATHUS, PE3yJbTaThbl, METOIAbI Ul PELICHHS 3a1a4
IIPAKTUYECKOI0 XapakTepa M 3a7a4 M3 CMEKHBIX AWCLUIUIAH C HCIHOJIb30BAaHUEM IIpU
HEO0OXOJUMOCTH CIPABOYHBIX MATEPUAIIOB, KAJIbKYJISITOPA, KOMIIBIOTEpPA.

BbinyckHUK HayuuTCs:

Harasinnasi reomerpust

1) pacrio3HaBaTh Ha YEPTEkKAX, PUCYHKAX, MOJEINIAX U B OKPYIKAIOLEM MUPE IUIOCKUE U
IIPOCTPAHCTBEHHbIE T€OMETpUYECKHUEe (QUTYPHI;

2) pacnio3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOIBHOTO Mapajuleienunesia, MpaBuIbHON
MMPAMHUAJBL, IWIAHIPA U KOHYCAa;

3) onpenensaTh Mo JTUHEWHBIM pa3MepaM pa3BEPTKU (QUTYPHI TUHEHHBIE pa3Mephl CaMOi
(burypsl 1 HA000pOT;

4) BBIYUCIATH 00BEM MPSAMOYTOJIEHOTO apaljieNenuIea.

Buinycknux nonyuum 603mMoH#CHOCHb:

5) BBIYHUCIATH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYP, COCTABICHHBIX U3
IIPSIMOYTOJIBHBIX NTapAJIICIICIUIIEIOB;

6) yriyOuTh U pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (pUrypax;
7) IPUMEHATH MOHATHE PA3BEPTKU /7S BHIIOJIHEHUS IPAKTHUECKUX PACUETOB.
I'eomerpuueckue Gpurypsl

Buinycknux nayuumes:



1) nonb30BaThCS A3BIKOM I'€OMETPHUH JIJISl ONUCAHUS TIPEIMETOB

OKPY’KaroIller0 MUPA U UX B3aUMHOTO PACIIOJIOXKEHUS;

2) pacnio3HaBaTh M U300pakaTh Ha YePTEkKaxX M PUCYHKAX F€OMETPHUECKUE PUTYPBI U UX
KOH(purypammmu;

3) HaXOJUTh 3HAYCHUS JUTMH JTMHEHHBIX AJIEMEHTOB (PUTYp ¥ UXOTHOIICHUS, TPATyCHYIO
Mepy yriioB oT 0 1o 180°, mpuMeHsist onpeieIeHus, CBOMCTBA U IPU3HAKKH (PUTYDP U UX
AJIEMEHTOB,

oTHoIIeHus (GuUryp (paBeHCTBO, 0/1001e, CAMMETPHUH, IOBOPOT, MapaljieNIbHbIN epeHoc);
4) onepupoBatTh ¢ HauaJIbHBIMU OHATUSMHU TPUTOHOMETPUH U BBITIOJIHATDH 3IEMEHTapHbIE
orepanuu HaJ GyHKIHUSIMH YTJIOB;

5) pemiath 3a/1a4M Ha JT0Ka3aTEIBCTBO, ONMUPAsCh HA U3yUEHHBIE CBOICTBA QUTYp U
OTHOUIEHUH MEXAY HUMHU U IPUMEHSS U3yUEHHBIE METO/IbI I0Ka3aTEIbCTB;

6) pelaTh HECIOKHBIE 3a/1a4K Ha TIOCTPOCHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBbI
MOCTPOEHUS C MTOMOILBIO IIUPKYJIS U TUHEHKH;

7) pelaTh NpocTeNIINe MIIAHUMETPUYECKUE 3a7aUl B IPOCTPAHCTBE.

Buinycknux nomyuum eosmoorcnocms:

8) oBIaeTh METOIaMU PELLIEHUS 3a7a4 Ha BBIYMCIICHUS U JI0Ka3aTeIbCTBA: METOJIOM OT
MPOTUBHOTO, METOJIOM MOJ00US, METOI0M Iiepedopa BapUaHTOB U METOIOM
reOMETPUYECKUX MECT TOUEK;

9) mpuoOpecTH OMBIT MPUMEHEHHUS aIredpandeckoro 1 TPUrOHOMETPUYECKOTO anrmapaTa u
uAeH IBUKEHMSI IPU PELIEHUH FeOMETPUUECKUX 3a1ay;

10) oBnaseTh TPAIUIIMOHHOMN CXEeMOM pelleHus 3a1a4 Ha TOCTPOEHHUE C TTOMOIIIBIO
LUPKYJIS ¥ JIMHENKU: aHAJIN3, IOCTPOEHHE, JOKA3aTEIbCTBO U UCCIIEI0BAaHUE;

11) HayunThCA pemaTh 3aa4i Ha TOCTPOSHUE METOJIOM F'€OMETPUYECKOTO MECTa TOUEK U
METOJIOM I10100H;

12) npuoOpecTu OMBIT UCCIEAOBAHUS CBONCTB MIIAHUMETPUUYECKUX (PUTYp C TTOMOIIIBIO
KOMIIBIOTEPHBIX NPOTPaMM;

13) mpuoOpecTu OMBIT BHIMOIHEHUS TPOEKTOB 0 TeMaM: «I'eoMeTpuueckue
npeoOpa30BaHus Ha TUIOCKOCTH, «[locTpoeHne oTpe3koB 1mo Gpopmye.

HN3mepeHue reoMeTpu4ecKuX BeJINYNH

Buinycknux nayuumces:

1) ucnonp30BaTh CBOMCTBA U3MEPEHUS JJTUH, IJIOMIAACH U YIIIOB MPH PEIICHNUH 33]a4 Ha
HaXO0X/IEHNE JJIMHBI OTpe3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBI 1yTU OKPYKHOCTH, TpajlyCHON
MepBI

yria;

2) BBIYUCIATH IJIMHBI JIMHEWHBIX 3JIEMEHTOB (PUTYp U MX YTJIbl, HCTIONB3Ys POPMYIIBI
JUTUHBI OKPY>KHOCTH U JJTUHBI TyTH OKPYKHOCTH, (HhOpMYJIBI TUTOMIAACH GUryp;

3) BBUMCHATH IUIOMIAU TPEYrOJIbHUKOB, TMPSIMOYTOJBHUKOB, MapajuieIorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

4) BBIYUCIATH IJIMHY OKPYKHOCTH, [UTHHY AYTH OKPY>KHOCTH;

5) pemaTth 3a/1a4M Ha JTOKA3aTeIbCTBO C MCIOIB30BaHUEM (DOPMYIT IITHMHBI OKPYKHOCTH U
JUTMHBI TyTH OKPYKHOCTH, popMyn miomazaeit Gpuryp;

6) pemaTh NPaKTUUECKUE 3a/layM, CBSI3aHHBIE C HAaXOXKICHHEM IN€OMETPUYECKHX BEIUYHMH
(ucmonb3yst MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKUE CPECTBA).

Buinycknuux nonyuum 603moxicHocmy:

7) BBIYMCHATH TUIOMIATU (DUTYP, COCTaBJICHHBIX M3 JABYX WJIH OoJjiee MPSIMOYTOJIBHUKOB,
[apajuIeIOrpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOPa;

8) BBIYHUCIATH IUIOMIAAN MHOTOYTOJHbHUKOB, WCIOJB3Yys OTHOIIECHUS PABHOBEIHMKOCTH U
PaBHOCOCTaBJIEHHOCTH;

9) npuoOpecTy OMBIT MPUMEHEHUS aIredpandeckoro U TPUrOHOMETPUYECKOTO afmnapara u
uAeH IBMKEHMS IPU PELICHUH 3a/1a4 Ha BBIYMCIICHHUE IUIONIAe MHOTOYTOJIbHUKOB.
Koopaunatsi



Buinycknux nayuumces:

1) BBIYMCIHATH JUIMHY OTpe3Ka MO0 KOOPJMHATaM €ro KOHLIOB; BBIYMUCIATH KOOPAWHATHI
CEpEUHBI OTPE3KA;

2) UCToJIb30BaTh KOOPAMHATHBINA METOJT JAJIs1 U3YUEHHUsI CBOWCTB MPSAMBIX U OKPYKHOCTEH.
Buinycknux nonyuum 603MoHCHOCHb:

3) oBnaeTh KOOPAMHATHBIM METOJIOM PELCHUS 33a/1a4 Ha BHIYHCIICHUE U JJOKA3aTeNIbCTBO;
4) mpuoOpecTH OMBIT MCIIOJIB30BAHUS KOMITBIOTEPHBIX MPOTpamMM sl aHajlM3a YacTHBIX
CJIy4aeB B3aUMHOTO PACIOJI0XKEHHUS OKPY>KHOCTEHU U MIPSIMBIX;

5) mpuoOpecTy ONBIT BBHINOJIHEHMsSI NPOEKTOB Ha Temy «lIpuMeHeHue KOoOpJAMHATHOTO
METO/Ia TIPY PELIEHUH 3a/1a4 Ha BBIYMCICHUE U JOKA3aTEIbCTBO.

BekTops!

Buinyckuux nayuumces:

1) omepupoBaTh C BEKTOpaMHU: HaXOAMTb CyMMY W Pa3HOCTh ABYX BEKTOPOB, 3aJaHHBIX
reOMETPUYECKH, HAXOANUTh BEKTOP, PABHBIN IPOU3BEIECHUIO 3aJaHHOIO BEKTOPA Ha YHCJIO;
2) HaxXoAWTh JI1 BEKTOPOB, 3a/JlaHHBIX KOOpAMHATAaMU: JJIUHY BEKTOPa, KOOPAMHATHI
CYMMBI M Pa3HOCTH JBYX M 0Oojiee BEKTOPOB, KOOPJMHATHl MPOM3BEACHUS BEKTOpa Ha
YUCII0, MPUMEHSSI NpU HEOOXOIMMOCTH COYETATENIbHbIN, IEPEMECTUTENbHBIN U
pacrpeeIInTENbHbBIN 3aKOHBI;

3) BBIYMCIATH CKAJISPHOE MPOU3BEACHHE BEKTOPOB, HAXOAWTH YIOJl MEXAYy BEKTOPAMH,
YCTaHABIIMBATh NEPIEHIUKYIJISAPHOCTD MPSMBIX.

Buinycknux nonyuum 603MoHCHOCHb:

4) oBnasieTh BEKTOPHBIM METOJIOM JJIS PEIIEHUs 3a/1a4 Ha BBIYMCICHHUE U JI0Ka3aTeIbCTBO;
5) mpUOOPECTH OMBIT BHITIOJHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHne BEKTOPHOTO METoJa
IIPY PEIIECHUN 3a]a4 Ha BBIUUCIICHHUE U J10Ka3aTEIbCTBOY.



Annomauyusn Kk paboueii npozpamme npeomema
«Mamemamuxa» ona ooyuarouwuxca 10 - 11 knacca (6azoewtit u y2nyo1éHHbLI

YypoeHu)

Pabouvast mporpaMmbl 110 MatemaTuke Juisi oOydaromuxcsi 10 Ki1accoB cOCTaBJICHBI B
COOTBETCTBHH ¢ TpeOoBaHUAME DeieparbHOT0 roCyapCTBEHHOTO 00pa30BaTEIbHOTO CTAHIapTa
cpenHero oOImero oopa3oBaHus YTBEPKACHHBIM MprukazoM MuHoOpa3oBanusi Poccun ot «17»
Mast 2012 r. Ne 413, ¢ U3BMEHEHUSIMU U JOMOJHEHUSAMHU OT «29%» nexadps 2014 r., «31» nexadps
2015 r., «29» utonst 2017 r.; 1 Ha OCHOBE CJIEAYIONIUX JOKYMEHTOB U MaTEPUAJIOB:

3akoHa P® «O06 obpasoBanuu B Poccuiickoit @eneparum» ot 29.12.2012 Ne 273-
®3;

[Ipukaza Munnpocsemenust Poccun ot 20.05.2020 Ne 254 «O ¢enepanbHOoM
MepevyHe y4eOHWKOB, PEKOMEHAYEMBIX K HWCIOJB30BAHUIO TMPU peaTu3alid  HMEIOINX
TOCY/IapCTBCHHYIO  aKKpEeIUTAIMi0 00pa3oBaTeNbHBIX MPOrpaMM  HAYaJbHOTO  OOIIEro,
OCHOBHOT'0 O0IIIETO, CPETHEr0 00IIIero 00pa3oBaHUs»;

Ha ocnoBe aBTOpckoil mporpammsl 1o marematuke 10-11 kimacesr .A.AnumoB,
FO.M.Konsarun u ap., reometpusi - JI.C ATaHacsiH, nmpyMepHO# TporpaMMbl CpefiHero (IMOJTHOTO)
obpa3oBaHusl MO MaTeMaTHKe: airebpa M Hauaja MaTeMaTHueckoro adanusa 10-11 kmaccel. ABT.
Bypmuctposa T.A.

Heab yuyeoHoro mpeamera. CrocoOcTBOBaTh (HOPMHUPOBAHUIO MATEMaTHYECKOM
KYJbTYpbl, (OPMHUPOBAHUIO HMHTEIUICKTyaJIbHO - TPaMOTHOW  JIMYHOCTH, CIIOCOOHOM
CaMOCTOSITENILHO TOJTyYaTh 3HAHWS, OCMBICIICHHO BBIOMpATh MPO(EcCcHio U CIENUaTbHOCTh B
COOTBETCTBUH C 3asBJICHHBIM TpoduiieM 00pa3oBaHUS B YCIOBHUSIX MOJCPHU3AIUU CUCTEMBI
obpazoBanus PO.

Cooeporcanue npozpammsl npeOCmMas1eHo CleOyIOUUMU PA30e1aMU:

1. mosicHUTeNbHAS 3aIUCKa

2. nJaHupyeMble pe3yIbTaThl OCBOEHHUS YUEOHOTO IIPEMETA;

3. comep:kaHue y4eOHOro npeaMera;

4. TeMaTH4yecKoe IUIAHMPOBAHHE C YKa3aHHMEM KOJIMYECTBA 4YacoB, OTBOJMMBIX Ha
OCBOCHHE KaXJIOW TEMBI.

Mecmo Kypca ¢ yuedbHOM naane
Ha u3ydyenue npenmera «MaremMaTuka

10 kiacc: Ha 0a3oBoM ypoBHe Bbieasiercss 140 yacoB B roa, Ha yriy0JIeHHOM YPOBHe —
210 yacos.

11 kaacc: Ha 60a30BOM ypoBHe Bbigeasiercss 140 yacoB B roja, Ha yriay0JeHHOM YPOBHe —
210 yacos.

IInanupyemoie pe3ynbmameol 0c60eHuUsn yuedH020 npeomema

JInyHOCTHBIE pPe3yabTAThI:

1. chopmupoBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYyKHU;

2. KPUTUYHOCTH MBIIIJICHUA, YMCHUC PACTIO3HABATL JIOTMYCCKU HCKOPPCKTHBLIC BBICKA3bIBAHMA,
OTJIMYATh TUIIOTE3y OT (paKTa;

3. TOTOBHOCTb U CIHOCOOHOCTh BECTH JUAJOr C JPYIMMM JIIOJbMH, JIOCTUraThb B HEM
B3aMMOITOHUMAaHUS, HAXOAUTh OOIIUE IIeNTH U COTPYAHUYATH AJIS UX JOCTUKCHHUS,

4. HaBBIKH COTPYAHHUUYCCTBA CO CBCPCTHHKAMM, ACTbMHU MJIAAIICTO BO3pacTa, B3POCIBIMHU B
00pa30BaTeNbHOM, OOIIECTBEHHO TMOJIE3HON, Yy4eOHO-UCCIIEOBATEIbCKOM, MPOEKTHOW U
JpYTUX BUAAX JIESATEIBHOCTH;
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TOTOBHOCTb M CHOCOOHOCTHP K 00pa3oBaHWIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSKEHUH BCEH KU3HU;

CO3HATENIbHOE OTHOIICHHWE K HEMpPEphIBHOMY OOpPa30BaHHIO KaK YCJIOBUIO YCHEITHON
npodeccnoHanbHOM U 0OIIECTBEHHON AESITETbHOCTH;
ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETUKY ObITa, HAyYHOTO U TEXHUUYECKOTO
TBOPYECTBA;
OCO3HaHHBIA BBIOOp OyAyIIed mpodeccHr W BO3MOXKHOCTEH peanu3alui COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOIIEHHE K MPO(eCcCHOHATBHOW AEATEIHHOCTH KaK BO3MOXKHOCTHU
y4acTHsi B PEIICHUHM JIMYHBIX, OOIIECTBEHHBIX, TOCYJAApCTBEHHBIX, OOIIECHAIIMOHAIHHBIX
npo0emM

MertanpeameTHble pe3yJbTaThl:

YMEHHE CaMOCTOSTENIBHO OIPENEHATh LEId ACATCIBHOCTH U COCTAaBIATH  IUIAHBI
NEeSATENbHOCTH;

CaMOCTOATENIBHO  OCYLIECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH ICATEIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOJHBIE PECYpPChl JUIsl JOCTHXKEHHs IIOCTABJICHHBIX LEIEH U
peanu3alyi IJIaHOB JCATEIbHOCTH;

BBIOMPATH YCIEIIHBIE CTPATETHH B PA3IMYHBIX CHTYalIUsX;

YMEHUE MpPOAYKTUBHO OOINATBCSI W B3aMMOJAEHCTBOBAaTH B IPOLIECCE COBMECTHOM
JESTEeNbHOCTH, YYWTBHIBATh IMO3UIMU JIPYTMX YYAaCTHHUKOB JESTEIBHOCTH, 3(PQeKTUBHO
paspenatb KOH(IUKTHI;

BJaJICHNE HABBIKAMU TIO3HABATEIIbHOW, Yy4eOHO-MCCIIEOBATENLCKOW W TPOEKTHOM
NeSTeNbHOCTH, HaBbIKAMM pa3pellieHuss MpobjeM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEIIBHOMY IIOMCKY METOJIOB PEIICHUs MPAaKTUYECKUX 3a]ad, IPUMEHEHUIO
Pa3INYHBIX METO0B II03HAHNS;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITETIbHOM HH(MOPMAIIMOHHO-TI03HABATEIHLHON
NS TeNbHOCTH, BKIIIOYask yMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX UH(POpPMALUH,
KPUTHYECKH OLIEHMBAaTh U HMHTEPIPETUPOBATh MH(OPMALNIO, MOTYYaeMYyI M3 pa3iIMYHBIX
HUCTOYHUKOB;

YMEHHE HUCIIOJIb30BaTh CPEACTBA MHPOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pelIeHMH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C COOJIOJCHHUEM
TpeOOBaHUH DPrOHOMHUKHM, TEXHHKH O€30MacCHOCTH, THTHEHBI, pecypcocOepexeHus,
MPaBOBBIX M ITUYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

BJIAJICHUE SI3BIKOBBIMM CPEICTBAMH — YMEHME SICHO, IOTUYHO ¥ TOYHO M3J1araTb CBOK TOUYKY
3pEHHUs, UCIIOIb30BATh a/ICKBATHBIC S3bIKOBLIC CPEICTBA;

BIIQJICHUE HABBIKAMU TMO3HABATEILHOW pe(IICKCHU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUN U
MBICJIUTEINIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, IPaHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX ITO3HABATEIIbHBIX 33/1a4 U CPEJICTB UX JOCTHKCHUSI.

IIpenmeTHble pe3yJbTaThl:
YdeHuk Ha 0230BOM YPOBHE HAYUMTCSH:

e OCO3HAHMIO 3HAYECHMs MATEMAaTHKU JJIs IOBCEIHEBHOM JKU3HU YEIIOBEKA;

e TMpEACTaBIECHUIO O MaTeMaTHMYECKO Hayke, Kak cpepe MaTeMaTHYeCKOll AesITeIbHOCTH,
00 3Tanax e€ pa3BUTHSA, O €€ 3HAYMMOCTH JUIs PA3BUTHUS [IUBUIIU3AIINH;

e yMEHHUIO paboTaTh C yuyeOHBIM MaTeMaTHUYECKMM TEKCTOM (aHAJIM3HPOBAaTh, M3BJIEKATh
HEOOXOUMYI0 HMH(OPMALMIO), TOYHO U TIPaMOTHO BBIpaKaThb CBOM MBICIH C
NPUMEHEHHEM  MaTeMaTU4eCKOW  TEPMUHOJOTMU U  CHMBOJHKH,  IPOBOIUTH
KJ1accu(uKaum, Jornyeckiue 000CHOBaHMS,

e BiaJeTh 0a30BbIM MOHATUITHBIM aNlIapaTOM 110 OCHOBHBIM pa3ziesiaM COJIepKaHus;



e T[PAaKTUYECKH 3HAYMMBIM MATEMaTHMYECKUM YMEHHSIM M HaBbIKAM, UX IPUMEHITh K
PELICHNI0 MaTEMaTHYECKUX U HE MaTEMaTUYECKUX 3a7ay;

e  BBINOJIHATH BBIUUCIEHUS C JEHCTBUTEIbHBIMU YHCIIAMU;

e pemarh TEKCTOBBbIE 3a/a4d apu(PMETHUYECKHM CIOCOOOM M C IMOMOIIBIO COCTABJIECHUS U
pelIeHus ypaBHEHU;

e n300paxkaTh QUryphl Ha MIOCKOCTH;

e  HCIOJIb30BAaTh FTEOMETPUUECKUN «SI3bIK» JUIsl ONTMCAHMsSI IPEAMETOB OKPYKAIOIIET0 MUPa;

®  U3MEpSTh AJIUHBI OTPE3KOB, BEJIMYMHBI YTJIOB, BBIYUCIATH IUIOMAAN U 00bEMBI (pUryp;

e pacro3HaBaTh U H300paxaTh QUTYPHI,

® HCHOJb30BaTh OYKBEHHYIO CHUMBOJIMKY JUIS 3allUCH OOLIMX YTBEpPXKICHUH, (opMmy,
BBIPa)KCHUH, YPaBHECHUH;

e pewaTh NpoCTeHlIe KOMOUHATOPHBIE 33]a4l IepebOpPOM BO3MOKHBIX BAPUAHTOB;

e [UIAHUPOBaTh U OCYIIECTBIATh AITOPUTMUYECKYIO JESTEIBbHOCTb: BBINOIHITH U
CaMOCTOSITEJIBHO ~ COCTABJIATH QITOPUTMHUYECKHE MPEANUCAaHUS M HHCTPYKLUUHU
HaMaTEeMaTHYECKOM MaTepHale;

® HCHOJb30BATH U CAMOCTOATENBHO COCTABIATH (DOPMYJIBI HA OCHOBE 0000IIEHHS

" YaCTHBIX CIIy4aeB U Pe3yJIbTaTOB 3KCIIEPUMEHTA; BBIIIOJIHATH PacUeThl
"  [IPAKTHYECKOIO XapaKTepa;
® TIPOBOJUTH JJOKA3aTEJIbHBIE PACCyKICHHUS, IOTHYECKH 00OCHOBBIBATH BBHIBOJIBI,
"  UCHOJIB30BaTh PA3JIMYHBIC SA3BIKK MATEMATHKH JIJIS1 WILTIOCTPALIUH,
"  UHTEpIpPETALNH, ApPTYMEHTALMU U I0Ka3aTeNbCTBA.

YueHuk Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHUTHCSH:

e  yIIIyOWUTH M Pa3BUTH MPEJCTABICHHS O IEHCTBUTEIBHBIX YNCIIAX;

e HCHOJB30BATh MPUEMBI, PALIMOHATIM3UPYIOIINE BBIUUCIEHHS, IPHOOPECTH HABBIK
KOHTPOJIMPOBATH BEIYUCICHHS, BEIOMPAst OIXOMSAIIMN ISl CUTYalllH CII0Co0;

e Pa3BUTH MPEJCTABICHUS O OYKBEHHBIX BBIPAXKEHUAX U UX MPEOOpa30BaHUIAX;

e OBJAJETh CHELMAIBHBIMU NPUEMAMU pELICHUS ypaBHEHUH, NPUMEHSTH anmnapar
YPaBHEHHH I PEIIECHUS KaK TEKCTOBBIX, TAK U IPAKTUYECKHUX 3a]a4;

e  BBIUUCIATH 00BEM NPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (DUTYpP, COCTABICHHBIX
U3 MPSIMOYTOJIBHBIX NTapaJlJICIICIUIIEIOB;

e yIIyOWTHh W PAa3BUTh MPEJICTABICHHUS O MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX
durypax;

e IPUMEHATH MOHATUE PA3BEPTKU ISl BHIIIOJHEHUS IPAKTUYECKUX PACUETOB;

e IpuOOpeCTH MEpBOHAYAJBbHBIN ONBIT OpraHu3aluu cOoOpa JaHHBIX IpU
MPOBEJICHUN OINpOCa OOLIECTBEHHOI'O MHEHHUS, OCYILECTBIISATh WX aHau3,
NPEJCTABIIATh PE3YJIbTAThI ONPOCA B BHJIE TaOJIUIBI;

e HEKOTOPBIM CIEIHAIBHBIM MPUEMaM pelIeHNs KOMOMHATOPHBIX 3a/1a4.

Ha yrny6rneHHOM ypoBHE YUE€HUK HAYUUTCS, YYCHHUK MOJTYYUT BO3MOXKHOCTh HAYUUTHCSI:

Yriay0JsieHHbIH YPOBEHb
«CHucTeMHO-TeoOpeTHYEeCKHEe Pe3yJIbTaThD»

Paznen BohinyckHUK HAYy4YUTCS BbhInyCKHUK MOJyYHT
BO3MOKHOCTh HAYYUTbCS
Hean Jnst ycnenrHoro npoosnKeHust s obecneuerust 603MOA*CHOCIIU
OCBOEHUS oOpa3oBaHUs VCREeuH020 NPOOOIAHCEHUS
npeaMera M0 CIEHHATIBHOCTSIM, CBSI3aHHBIM C 00paz08amnUs NO CNeYUATLHOCMAM,

MPUKIAAHBIM UCTIOIb30BAHUEM MATEMATUKU | C8A3AHHLIM C OCYWeCcmeieHueMm
HAYYHOU U UCCTIe008AMENbCKOU
OesmenvHoCmu 8 obracmu

MAMeMamuKy U CMEeHCHbIX HAYK




TpedoBanus Kk pe3yabTaTam

Inemenmul
meopuu
MHOICECHE U
Mamemamuue
CKOIl 102UKU

CB000HO ONIEpUPOBATH MOHATUSAMMU:
KOHEYHOE MHOYKECTBO, 3JIEMEHT
MHO’KECTBA, [IOJMHOXECTBO,
nepeceueHue, 00beTMHEHNE U Pa3HOCTh
MHO’KECTB, YACIIOBbIE MHOXKECTBA HA
KOOPJMHATHOMN IPSIMOU, OTPE30K,
MHTEPBAJl, IOJIYUHTEPBAII, IPOMEXKYTOK
C BBIKOJIOTOH TOYKOM, Tpadudeckoe
IIPEJICTaBICHHE MHOKECTB Ha
KOOPAMHATHOM IUIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEYUCIICHUEM U
XapaKTEPUCTUYECKUM CBOKCTBOM;
OIEPUPOBATH ITOHATUSAMU:
YTBEPKICHHUE, OTPULIAHUE
YTBEPKICHMsI, ICTUHHBIE U JIOKHBIE
YTBEPKACHUS, IPUUNHA, CIEACTBHE,
YaCTHBIN CITy4yail 0OIIero yTBep KIACHHS,
KOHTPIIPUMED;

IIPOBEPATH IPUHAJICKHOCTD 2JIEMEHTA
MHOXECTBY;

HaXOJUTh NepecedeHre U 00beAUHEHNE
MHOECTB, B TOM YHUCJIE
NpeCTaBICHHBIX rpaduyecku Ha
YHUCJIOBOM IIPSIMOM U HA KOOPAUHATHOU
IUIOCKOCTH;

IIPOBOJIUTH JOKA3aTEIIbHbIE
paccykaeHust yis 000CHOBaHUS
VUCTUHHOCTH YTBEPKICHUMN.

B nosceounesnoii scuznu u npu uzyyeHuu

Opyeux npeomemos:

UCIIOJIb30BaTh YUCIIOBbIE MHOXKECTBA HA
KOOPJMHATHOM MPSAMOM U Ha
KOOPAMHATHOM IUIOCKOCTH JJISt
ONMCaHUs PeaIbHBIX IPOLECCOB U
SIBIICHUIA;

IIPOBOAMTH JJOKa3aTeJIbHbIE
pacCyXJIeHUs B CUTyalUsX
MOBCETHEBHOM KU3HU, TTPU PEIICHUN
3a/1ay U3 JpYrux MNpeaMeToB

Locmuoicenue pezyromamos
pazoena Il;

onepuposamv NoHsAmuem
onpeoeneHus, OCHO8HbIMU
sudamu onpeoeneHutl,
OCHOBHBIMU BUOAMU MEOPEM;

NOHUMAMb CYMb KOCBEHHO20
00KA3amenbcmed,

onepuposamv NOHAMUAMU CHEMHO20
U HeCcuyemHo20 MHONCECMBa;

NPUMEHAMb Memoo
Mamemamuueckol UHOYKYUuu OJisl
NpOBeOeHUs. PACCYHCOEHULL U
00KA3amMenbcme U npu peuleHuu
3adau.

B nosceonesnoti socusnu u npu
usyueHuU opyaux npeomemos:

UCNONL3068AMb MEOPEMUKO-
MHOJCECTBEHHBLI A3bIK U A3bIK
Jl02uKY OJisl ONUCAHUSL PEATbHBIX
npoyeccos u sAieHull, npu
peuieHuu 3a0a4 opyaux yu4eOHvlx
npeomemos

Yucna u
GbIpadicenun

CB000OIHO OnIEpPUPOBATH MOHATHIMMU:
HaTypaJbHOE YHCII0, MHOXKECTBO
HATypPaJIbHBIX YUCEII, LIEI0€ YUCIIO,
MHO>KECTBO LIEJIBIX YHCE,
OOBIKHOBEHHAS P00k, TeCATHYHAS
Ipo0b, CMENIaHHOE YHCIIO,
palnOHAIBHOE YUCII0, MHOXKECTBO
palMOHATBHBIX YMCET, UPPALMOHATIBHOE
YHCII0, KOPEHb CTETECHH N,
JICWCTBUTEIFHOE YUCIIO, MHOYKECTBO
HeﬁCTBHTGHBHBIX YUCCII,

Hocmuoicenue pesynomamos
pasoena II;

CB0D0OHO ONEPUPOBAMb YUCLOBLIMU
MHOdHCECMEAMU NPU pelleHUl
3a0au,

NOHUMAMb NPUYUHBL U OCHOBHbIE
uoeu pacuupeHus YUcio8bix
MHOJCECE;

81a0emsb OCHOBHbIMU NOHAMUAMU
meopuu 0enuMoCmu npu
peueHuyu cmaHoapmusix 3a0a4




reoMeTpuYecKasi HHTePIIpETaIus
HaTypaJbHbIX, LEJbIX, PALIMOHATIBHBIX,
JIEUCTBUTEIBHBIX YUCET;

MMOHUMATh U OOBSCHATH PA3HUILY MEXKTY
MO3UIIMOHHOM M HEITO3UIIMOHHOM
CHCTEMaMH 3aIIiCH YHCEeTT,

MEePEBOANTD YNCIIA U3 OHOU CUCTEMBI
3anucy (CUCTEMBI CUMCIIEHUS) B IPYTYIO;
JIOKa3bIBATh M UCIOJIb30BaTh MIPU3HAKH
JETUMOCTH CYMMBI U IPOU3BEACHUS TIPU
BBITTOJTHEHUH BBIYMCIICHUN U PEIICHUN
3aj1ad4;

BBITIOJIHATH OKPYTJICHHE PAIlMOHATBHBIX
Y UPPALMOHATIBHBIX YUCEII C 3aIaHHOU
TOYHOCTBIO;

CpPaBHMBATH JICHCTBUTEIILHBIE YHCIIA
pa3HBIMH CIIOCOOAMH,

YIOPSIOYMBATH YHCIIA, 3aMICAHHBIC B
BUIe OOBIKHOBEHHOM U JECATAYHON
Ipo0Owu, YKcIia, 3aITUCAHHBIE C
UCIIONB30BaHUEM apU(PMETUIECKOTO
KBaJPaTHOTO KOPHS, KOPHEH CTETIEHU
oounbIe 2;

Haxoauts HO/[ u HOK pa3nbimu
croco0aMu U MUCIIONIb30BaTh UX TPH
pEIIeHUH 3a/ay;

BBIINOJIHATH BEIYUCIICHUS U
npeoOpa3oBaHus BEIPAKEHUH,
COJIEpKaIINX EeHCTBUTENbHBIE YHCIIa, B
TOM YHCJI€ KOPHU HaTypalbHBIX
CTCIICHEH

BBITIOJIHATh CTaHAAPTHBIE
TOXKJIECTBEHHBIE TIPEOOpa3OBaHUS
TPUTOHOMETPUYECKUX,
norapu(pMHUECKUX, CTENICHHBIX,
HMppalMOHAJIbHBIX BBIPAKEHUM.

B nosceonesnoui scuznu u npu uzyyeHuu

Opy2ux npeomemos:

BBITOJHATH U OOBACHATh CPABHEHHE
pe3yJIbTaTOB BHIYMCIICHUH NPH pEeILICHUH
IIPAKTUYECKUX 3a7a4, B TOM YHCIIe
NpUOIMKEHHBIX BBIYUCIICHUH,
UCTIONB3Ys Pa3HbIe CrIOCOObI CPAaBHEHUIA;
3allUCBIBATh, CPABHUBATh, OKPYIJIAThH
YHCIIOBbIE JAHHBIE PEATbHBIX BEJIUYHH C
UCIIOJIb30BAaHUEM Pa3HbIX CUCTEM
MU3MEpEHMS;

COCTaBJIATH U OLICHUBATH pa3HbBIMU

croco0amMH YHCIIOBbIE BBIPAKEHUS TIPU
pEeLIeHNH IIPAKTUYECKUX 3a1a4 U 3a1a4
U3 IPYTUX Y4eOHBIX MPEIMETOB

€80000HO 8bINOIHAMb
ModicOecmeeH ble
npeoopazosanisl
MPULOHOMEMPUUECKUX,
Jlo2apupmuieckux, cmeneHHvIxX
8bIPANCEHULL,

enademsv opmynou bunoma
Hvromona;

NPUMEHAMb NPU peuleHuu 3a0a4
meopemy o TUHeUHOM
npeocmasnenuu HO/;

NpUMeHAmMb NpU peuleHuu 3a0a4
Kumaiickyro meopemy 06
ocmamxkax,

NPUMEHAMb NPU peuleHuu 3a0a4
Manyio meopemy Pepma;

yMemby 8bINOIHAMb 3ANUCL YUCTA 8
NO3UYUOHHOU cucmeme
cuucnenus,;

NpUMeHAmMb NpU peuleHuu 3a0a4
MeopemuKo-4uciosvle QyHKyuu:
YUCNo U cymma oerumeretl,
@ynxyuio Dinepa;

NpUMeHAmMb NpU peuleHuu 3a0a4
yenuvle Opoou,

NpUMeHAmMb NpU peuleHuu 3a0a4
MHO20YJIeHbL C
oeticmeumenbHbIMU U Yeablmu
Koappuyuenmamu;

gnadems NOHAMUAMU NPUBOOUMDILL U
HEenpusooUMblli MHO20YIEH U
NPUMEHAMb UX NPU peuleHUU
3a0au,

NpUMeHAmMb NpU peuleHuu 3a0a4
OcHosHyl0 meopemy aneebpuol;




Ypasnenusa u
HepaseHcmea

— CB00OJHO OTIEpPUPOBATH MOHATHAMU:

ypaBHEHUE, HEPABEHCTBO,
paBHOCUIIbHBIC YPAaBHEHUS U
HEPAaBEHCTBA, ypaBHEHUE, SIBJIAIOIIEECS
CJIEJICTBUEM JIPYTOTO YPaBHEHHSI,
ypaBHEHHUS, PAaBHOCUJIbHBIE Ha
MHOX€ECTBE, PABHOCUJIbHBIE
npeoOpa3oBaHUs YPAaBHECHHUIA,

peliaTh pa3Hble BUIbl ypAaBHEHUH U
HEPaBEHCTB U UX CHCTEM, B TOM YHCJIE
HEKOTOpbIE ypaBHEHUS 3-i U 4-ii
CTETICHEH, IPOOHO-pAITMOHATIFHBIC U
UppalMOHATIbHBIE;

OBJIAJIETh OCHOBHBIMU THITAMH
MOKa3aTeNbHbIX, JOrapu(MUIECKUX,
UPPAIMOHATIFHBIX, CTEIICHHBIX
YpaBHEHUH U HEPABEHCTB U
CTaH/IaPTHBIMU METOJAMH UX PEIICHHIA
Y IIPUMEHSTH UX MPH PEIICHUH 3a]aY;
NPUMEHATH TeopeMy be3y k periennto
YPaBHEHUH;

IPUMEHATH Teopemy Buera s
pEeIIeHUsT HEKOTOPBIX YPaBHEHHIA
CTETIEHU BBILIE BTOPOM;

MOHUMAThH CMBICI TEOPEM O
PaBHOCWILHBIX U HEPABHOCHIILHBIX
peoOpa3oBaHUsAX YPaBHEHUHN U yMETh
WX JIOKa3bIBaTh;

BJIa/IETh METOJaMH PEIICHUS
YpaBHEHHI, HEPABEHCTB U UX CHUCTEM,
YMETb BBIOUPATh METO]] PELICHUS U
000CHOBBIBaThH CBO BBIOOD;
UCTIOJIB30BaTh METOJT MHTEPBAJIOB IS
pellleHus] HEPABEHCTB, B TOM YHUCIIE
JIpOOHO-PaMOHATBHBIX U BKITFOUAIOIIHX
B ce0s UppaLIMOHANIbHBIE BHIPAKEHUS;
pemath anredpanyeckue ypaBHEHHs U
HEPAaBEHCTBA U UX CUCTEMBI C
napamMeTpamu anredpanyeckum u
rpagu4ecKuM METOAaMHU;

BJIQ/IETh Pa3HBIMU METOJIAMU
JI0Ka3aTebCTBA HEPABEHCTB;

peliaTh ypaBHEHUS B IEJIbIX YHCIIaX;
n300pakaTb MHOXKECTBA Ha TIOCKOCTH,
3a7jaBaeMble ypaBHEHHUSIMU,
HEPAaBEHCTBAMU U UX CUCTEMaMHU;
CBOOOHO UCTIONIB30BATh
TOKJIECTBEHHbIE TIPe0Opa3oBaHus Mpu
pEIIeHUU YpaBHEHUI U CUCTEM
ypaBHEHUH

ﬂocmuofceﬁue pes3yibmanios

pazoena II;

€c80000HO onpedensims mun u
8bLOUPAMb MEMOO PeUleHUst
NOKA3AMENbHbIX U
Jlocapugmuyeckux ypasHeHuu u
HEpPAagencme, UppayuoHaIbHbIX
VpasHeHuil U HepageHcms,
MPULOHOMEMPUECKUX
VPpasHeHUll U HepageHCms, ux
cucmem;

€680600HO pewiams cucmembl
JUHEHbIX YPABHEHUL,

peuiamsb 0OCHO8HbIEe MUNbl
VPpasHeHull U HepageHCcms ¢
napamempamu,

NPUMEHAMb NPU peuleHuu 3a0a4
Hepagencmea Kowiu —
bynarxoeckoeo, bepnynnu,
umems npeocmasienue o
HepaseHcmeax mMexicoy CpeoOHUMuU
cmenenHvIMU




B noeceonesnotl scusHu u npu u3ydeHuu
opyaux npeomemos:

— COCTaBJIAThH U PEIIaTh YPaBHEHUS,
HEpaBEHCTBA, MX CHCTEMBI IIPH PEIICHUH
3aja4 APYruX y4eOHBIX MPEIMETOB;

—  BBINIOJHSTH OLIEHKY MPaBIOTIOA00HS
PE3yJIBTaTOB, MOTY4aeMbIX TPH
peIIeHNH Pa3InYHbIX YPaBHEHUH,
HEPaBEHCTB U MX CUCTEM IIPH PELICHUH
3aJa4 APYTUX y4eOHBIX MPEIMETOB;

— COCTaBIATH U pelaTh YpaBHEHUS U
HEpaBEHCTBA C MMapaMeTpaMu Mpu
pELIeHUH 33734 IPYTUX YIeOHBIX
NPEMETOB;

— COCTaBJISTh ypaBHEHHE, HEPABEHCTBO
W UX CUCTEMY, OIIMCHIBAIOIINE
peaTbHYIO CUTYAIHIO WK MPHUKIIATHYIO
3a/1a4y, HUHTEPIPETUPOBATH MOJTyYCHHBIE
pe3yIbTaTHI,

—  HCIIOJIb30BaTh MTPOTPAMMHEBIE CPEICTBA
IIPY PELICHUH OT/AEIbHBIX KIacCOB
YpaBHEHUHN U HEPABEHCTB

Dyukyuu

Brnaners moHATHAMU: 3aBUCUMOCTD
BEJIMYMH, QYHKIIHS, apTyMEHT U
3HaueHUe PYyHKIHH, 007IacTh
orpezeNieHus] 1 MHOXKECTBO 3HaYCHHM
¢yHKUIMH, rpaduK 3aBUCUMOCTH, TpaduK
GbyHKIMH, HYJTH QYHKITUH, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3pAaCTaHUE Ha
YHCIIOBOM NPOMEXKYTKE, yObIBaHUE Ha
YHCIOBOM MTPOMEKYTKE, HAHOOJIbIIIEE U
HauMeHbIllee 3HaYeHHe (PyHKIUU Ha
YHCIOBOM MIPOMEKYTKE, IEPUO/I, YSTHAS
U HeueTHasi GYHKIMH;, YMETh IPUMEHSTh
9TH NOHATHS TIPH PEILICHUHU 33]1ay;

BJIQ/IETh MOHSITUEM CTENCHHAsI PYHKIINS;
CTPOUTH €€ rpauK U YMETh MPUMEHSITh
CBOMCTBA CTENICHHON (DYHKIMH TPH
peLIeHUH 3a71ay;

BJIa/IETh MOHATUSAMU MOKA3aTEIbHAS
(yHKLUS, SKCTIOHEHTA; CTPOUTH UX
rpadvKu U yMETh IPUMEHSTH CBONCTBA
MOKa3aTeIbHON (PYHKIIUH TP PEILICHUN
3ajady;

BJIAJICTh MOHATUEM JIoTapu(MUIecKas
(GyHKIHS; CTPOUTH €€ TpaduK U YMETh
IPUMEHSTH CBOMCTBA JIOTapu()hMUIECKOI
GYHKIMY IPU pElIeHUH 3a]1ay;

BJIAJICTh MOHATHEM OOpaTHasl (QyHKIIHS;
MPUMEHATH 3TO MOHSTHUE MIPU PEILICHUU
3a1ad;

NPUMEHATH MIPH PEIICHUU 33724 CBOMCTBA

Hocmuoicenue pesynvmamos
paszoena II;

81a0emsv NOHAMUEM ACUMNIMOMbL U
yMemb e20 NPUMeHsms npu
peuieHuu 3a0a4,




(GYHKIWI: 9€THOCTD, NEPUOTUIHOCTD,
OTPaHUYEHHOCTH;

NPUMEHSTD MIPH PEIICHUH 33134
npeoOpazoBanus rpaduKkoB PpyHKINIH;

BJIAJIETh MOHATUSMH YUCIIOBAS
MOCJIEI0BATENbHOCTh, apu(pMeTHIECKas
¥ TEOMETPUYECKast IPOTPECCHS;

IOPUMEHSTH MIPU PELICHUH 3a7a4 CBOMCTBA U
NpU3HAKK apu(METHIECKON U
r€OMETPUYECKOU MPOrPECCUM.

B noeceonesnoii scuznu u npu uzyveHuu
Opyeux yueOHbIX npeomemos:

—  ONpeAeNATh Mo rpadukam u
UCTIOJIb30BaTh JJIsl pEILICHHUSI
NPUKJIAIHBIX 33/1a4 CBOICTBA peabHbIX
MPOIECCOB U 3aBUCUMOCTEM
(HambonplIMe ¥ HAUMEHbBIINE 3HAYCHHUS,
POMEKYTKH BO3pACTaHUs U yOBIBaHUS
(bYHKLINH, TPOMEXKYTKH
3HAKOIOCTOSHCTBA, aCUMIITOTBI, TOUKH
neperuda, nepuos u T.11.);

— HHTEpPIpPETUPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHOM NMpakTUYeCKOn
CUTYAIHH.

Inemenmul
mamemamuue
CK020
ananusza

BnaneTs nmoHsaTHeM OCCKOHEUYHO
yOBIBaroMas TeOMeTprUIeCcKas
MIPOTrpeccusi 1 YMETh IPUMEHSTH €r0 Mpu
pEIICHHH 33]1aY;

MPUMEHSATH JUIS PEIICHUs 3a7]a4 TEOPHUI0
TIPEJICIIOB;

BJIAJICTh MOHATUSIMH OCCKOHEUHO OOJIBIIINE
1 0ECKOHEYHO MaJIble YHCIIOBEIC
MOCIIEI0OBATEIHLHOCTH B YMETh
CpaBHUBATh OECKOHEUHO OOJBIITNE U
OCCKOHEUHO MaJlble
MTOCIEA0BATEILHOCTH,

— CTpOUTH rpaduKu U MPUMEHATH K
PEIICHUIO 3a/1a4, B TOM YHUCIIE C
napameTpoM;

B noesceownesnotl scusnu u npu uzyyeHuu
Opyeux yueOHbIX npeomemos:

— pemath NPUKIIAIHBIE 3aa9H U3
ouonoruu, HU3NKU, XUMUH, SKOHOMHUKHI
U IPyTUX MPEJIMETOB, CBI3aHHBIC C
HCCIIETIOBAaHUEM XapaKTEPUCTHK
IIPOLIECCOB;

—  HMHTEpHpPETUPOBATH MOTyUEHHbBIE
pe3yJIbTaThl

—  Jlocmudicenue pe3ynibmamos
pazoena Il;

—  c80000HO NpuMeHAmMb annapam
MAMeMamu4ecKo2o aHamu3a os
uccnedosanus YyHKyuil u
nocmpoenust 2paguxos;

—  yMemb NPUMEHAMb NPU PeueHUU
3a0au c80UCMBA HENPePbIBHbIX

@dyHryui;

Texcmoeguvie
3a0a4uu

— Pemate pa3zHbie 3a71a4 MTOBBIIICHHON
TPYAHOCTH;
— AHaJIU3HUpOBATh YCIOBHE 3a/1a4H,

Jocmuoicenue pesynomamos
pa3zoena Il




BBIOMPATh ONTHMAJIBHBIN METO/T
pelIeHus 3aJa4k, pacCMaTpUBast
pa3IMYHBIE METOIBI;

CTPOUTH MOJIETIb PELICHUS 3aJa4H,
MPOBOJUTH JIOKA3aTEIbHbIC
pacCcyXJIeHHs TP PELICHUH 3aa4H;
peurath 3a1a4u, Tpedyromue nepedopa
BapHaHTOB, TIPOBEPKHU YCIOBUIA, BEIOOpa
ONITHMAJIEHOTO Pe3yJIbTaTa;
aHATM3UPOBATh U UHTEPIPETUPOBATH
HOJTyYeHHBIE PEIICHHS B KOHTEKCTE
yCIIOBHS 33J]au¥, BEIOUPATh PELIeHHUs, HE
NPOTUBOPEYAIINE KOHTEKCTY;
NEePEBOANUTH MPH PEIICHUN 3312491
MH(POPMALIUIO U3 OHON (OPMBI 3aIHCH
B IPYTYIO, UCTIONB3YS IPU
HEOOXOJIUMOCTHU CXEMBI, TAOJIUIIBI,
rpaduku, TMarpaMmel.

B noeceonesnoii scuznu u npu uzyveHuu

Opyaux npeomemos:
pemath MPaKTUIESCKHUE 3aJa9 1 3a]1a91
U3 JPYTUX TIPEIMETOB

T'eomempusn

BrnaneTs reoMeTpu4eCKUMU TOHATHSIMUA
IPY PELICHUH 33/1a4 U IPOBEICHUU
MaTeMaTHYECKUX PaCCyKICHUH;
CaMOCTOSITENLHO (POPMYIIMPOBATH
OTIpeIeJIeHUs] TEOMETPUIECKHX PUTyp,
BBIJIBUT'aTh TUIIOTE3bl O HOBBIX
CBOMCTBAaxX U IPHU3HAKAX
reoMeTpHUYecKuX (puryp u
000CHOBBIBATh MJIM OIIPOBEPIaTh MX,
0000111aTh WJIM KOHKPETU3UPOBATH
pe3yJbTaThl HAa HOBBIX KJlaccax Guryp,
IPOBOJUTH B HECIIOKHBIX CITydasx
KJIaccu(UKaUio GUryp 1Mo pa3InyHbIM
OCHOBAHMUSAM;

UCCIIEI0OBATh YePTEIKH, BKIIOYAs
KOMOMHaLuu GUryp, U3BjIeKaTh,
MHTEPIPETUPOBATH U MPE0OPa30BBIBATH
MH(POPMAIINIO, TIPE/ICTABICHHYIO Ha
yepTexax;

pemaTh 3aa4u TeOMETPUUYECKOTO
COJepXKaHus, B TOM YHCIIE B CUTYaLMsIX,
KOTJIa aJITOPUTM PEIICHHS HE CIETyeT
SIBHO U3 YCIJIOBUS, BBIIIOJIHSATD
HEOOXOIMMBIE /IS pEIICHUS 3a/1a41
JIOTIOJIHUTEIbHBIE TIOCTPOEHMUS,
UCCIIEIOBAaTh BO3MOXKHOCTh IIPUMEHEHUS
TeopeM U (GopMyI Ul pEeLIeHUs 3a7ay;
yMeTh (OpMYIHPOBAThH U JOKAa3bIBATh
T€OMETPUYECKUE YTBEPIKIACHUS;

Hmems npeocmasnenue 0o
AKCUOMAMUYECKOM Memooe;
enademsv NOHAMUEM
2eomMempuyecKue Mecma moyex
8 npocmpancmee u ymemas
NPUMEHAMb UX OJIsL PEULEHUSL
3a0au,;

yMemb npumMeHsams OJisi peueHus.
3a0au c80UCMEA NIOCKUX U
08Y2PAHHBIX Y208,
MPexepanHozo yaid, meopemol
KOCUHYCO8 U CUHYCO8 OJIsL
MPexepanHozo yeua,

enademsv NOHAMUEM
NepneHOUKYIAPHOe CeueHue
APpU3MbL U YMemb NPUMEHAMb
€20 Npu peweHuu 3a0ay;

umemv npedcmasienue o
080UCMBEHHOCIU NPABUTLHBIX
MHO202PAHHUK OB,

umems npedcmasiienue o
pazeepmie MHO202PAHHUKA U
Kpamuatiuiem nymu Ha
NOBEPXHOCIIU MHO20CPAHHUKA,
NPUMEHSIMb NPU PEULEHUU 3A0aY
Gopmyny paccmosiHusi om mouku
00 NJI0CKOCMU,

611a0ems pasHbLLMU CNOCOOaMu




BJIAJICTh MMOHATUSAMHI CTEPEOMETPHH:
npu3Ma, napajuleenumes, TMpaMua,
TETpasap;

UMETh MpeACTaBIeHUs 00 akcuoMax
CTEPEOMETPHUH U CIE/ICTBUAX U3 HUX U
YMETh IPUMEHSTh UX MIPU PEIICHUN
3aj1a4;

YMETh CTPOUTH CEYCHUS
MHOTOTPaHHHUKOB C UCTIOJIb30BAHUEM
Pa3IMYHBIX METO/IOB, B TOM YHCJIE U
MEeTo/Ia CIIE/IOB;

UMETh MPEeJICTaBICHHE O
CKPEIIMBAIOIINXCS MPSIMBIX B
IPOCTPAHCTBE M YMETh HAXOUTh YTOJI U
paccTosiHAe MEeXIy HUMU;

HNPUMEHSATH TEOPEMBI O MTAPATIICIIEHOCTH
IPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE
NP peIIeHNH 3a/1ay;

YMETh IIPUMEHSATH MapajiebHOe
MPOEKTHPOBAHUE JIJTSI U300pasKeHUS
buryp;

YMETh NIPUMEHSATh NePIEHIUKYIIPHOCTH
IPSMOH Y TUIOCKOCTH TIPH PEIICHUH
3ajay;

BJIAJICTh MMOHATUSIMH OPTOTOHAIBHOE
NPOEKTUPOBAHNE, HAKIIOHHBIE U X
MPOEKINH, YMETh IPUMEHSTh TEOPEMY O
TpeX NEePIEeHANKYIISpaxX NPy PEIeHUN
3ajay;

BJIJIETh MOHATHSIMU PACCTOSHUE MEXIY
¢durypamu B mpocTpaHcTBe, 001U
HNEePIEeHANKYIISP IBYX
CKPELIMBAIOIIUXCS MPSIMBIX U YMETh
NPUMEHSTH UX TIPU PEIICHNH 3a/a4;
BJIQIETh MIOHATHEM YTOJI MEXKAY MPSIMOM
¥ TJIOCKOCTBIO U YMETh IPUMEHSTH €T0
NP pEeLIeHNH 3a/1ay;

BJIAJICTh MMOHATUSIMH JIBYTPAHHBINA YOI,
YTOJI MEXJY TIOCKOCTSIMH,
HEepIEHIUKYISPHbIE IIIOCKOCTH U YMETh
NPUMEHSTH UX TIPU PEIIeHNH 3a/1a4;
BJIJIETh MOHATHSIMU TIPU3Ma,
napaieNienuIe]] ¥ IPUMEHSITh CBOICTBa
napaJuleNienuIe1a Ipy pereHn  3a1ay;
BJIAJICTh MMOHATUEM TNPSIMOYTOJIHHBIN
napaJuleIenuIe ] U IPUMEHSTh ero Ipu
pelLlIeHnH 3ajay;

BJIAJICTh MOHATUSAMH IMMPAMUIA, BUIBI
NHPaMUJ, JIEMEHTHI TPAaBUIIbHON
MUPaMHUIBI 1 YMETh IPUMEHSATh UX TPU
peLIeHUH 33/1a4;

3aA0aHUs NPAMOU YPAGHEHUAMU U
yMemb NPUMEHsIMb NPU peuleHuu
3a0au,

umems npedcmasienue o
MPexzpanHoOM U MHO202PAHHOM
yele u nPpuUMeHsamsb C8OUCMEa
NIOCKUX Y2ll08 MHO202PAHHO20
yena npu peweHuy 3a0au;
yMemb peuams 3a0ayu Ha
NIOCKOCMU Memooamu
cmepeomempuu




— HMETh NPEJICTaBIEHUE O TeOpeMe
Dilnepa, NpaBUIbHBIX MHOTOTPAaHHHUKAX;

— BIIQJICTh TIOHSATHEM IUIOIIAIH
MOBEPXHOCTEHl MHOTOTPAaHHUKOB H
YMETh PUMEHSTH €T0 MPH PEIICHUH
3a1aq;

B nosceonesnoil scuznu u npu uzyueHuu
Opyaux npeomemos:

— COCTaBJISThH C MCIIOJIb30BAaHHEM CBOWCTB
reoMeTpuueckux puryp
MaTeMaTHYECKUE MOJCIH [T PEIICHUS
3aJa4 NPaKTUYECKOTO XapakTepa u
3a71a4 U3 CMEXHBIX JUCIUILINH,
UCCIIEIOBATh MOJyYSHHbIE MOJICIN U
MHTEPIPETHPOBATH PE3YJIbTAT

Hcmopusn — Hwmerts npencrasienue o BKIaae Jlocmuorcenue pezynrbmamos
mamemamux BBIJIAIOIIMXCS MATEMATUKOB B pasButhe | pasoena Il
u HayKH;
— TMOHHUMAaTh POJIb MATEMATUKH B Pa3BUTUHU
Poccun
Memoowl — Hcnonp30BaTh OCHOBHBIE METOIBI Jlocmuorcenue pezynrbmamos
mamemamux JTIOKA3aTeJIbCTBA, TPOBONTD paszoena
u JI0KA3aTeIbCTBO U BBIIOJHATH 1I;
ONPOBEPKEHUE; NpUMEHIMb MamemamuyecKue
— TIIPUMEHATH OCHOBHBIE METOAbI PELICHUS 3HAHUA K UCCIE006AHUIO
MaTeMaTUYCCKUX 3aaay; OKpyotcarouieco mupa
— Ha OCHOBE MaTeMaTUYECKHUX (modenuposanue pusuieckux
3aKOHOMEPHOCTEH B PUPOJIE npoyeccos, 3a0aiu 3KOHOMUKU)

XapaKkTepu30BaTh KPacoTy 1
COBEPILICHCTBO OKPYKAIOILLIEr0 MUPA U
MIPOU3BEJICHUI UCKYCCTBA;

— MPUMEHSATH IPOCTEUIITNE TPOTrPaMMHBIE
CpEACTBA U JIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU
pELIEHNN MaTEMAaTUYECKUX 3a/1a4;

— MOJB30BATHCS MPUKIATHBIMUA
MporpaMMaMi U IporpaMMamMu
CUMBOJIBHBIX BEIUHUCICHUH IS
KCCIICIOBAHUS MaTeMaTHUECKUX
00BEKTOB




