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INOACHUTEJIbBHAS 3AIINCKA

Matematuueckoe o00Opa3oBaHUE SIBISETCS O00s3aTENIbBHOM U HEOTHEMJIEMOM YacThio OOLIero
obpazoBanus. O0yueHHEe MaTeMaTUKE B OCHOBHOMU IIIKOJIE HAMIPABJICHO HA Peaniu3auuio yenei.
B nanpaenenuu nuunocmuozo pazeumus:
* (GopMUpOBaHUE TMPEACTABICHUN O MaTEMAaTHKE, KaK 4acTH OOIEYEIOBEYECKON KYIBTYPHI, O
3HAYUMOCTH MAaTEMAaTUKH B Pa3BUTHH LIMBUIN3ALMU U COBPEMEHHOI0 00IIECTBa;
* pPa3BUTHE JIOTHYECKOTO U KPUTUIECKOTO MBIIICHUS, KYIbTYPhl PEYH, CIIOCOOHOCTH K YMCTBEH-
HOMY 3KCIIEPUMEHTY;
* (GopMHUPOBAHNUE WHTEIICKTYaJbHOM YECTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTH K IpeojoJie-
HUIO MBICITUTEBHBIX CTEPEOTUIIOB, BEITCKAIONINX U3 OOBIJICHHOTO OIIBITA;
* BOCIHTaHHE KAYECTB JINYHOCTH, OOECHEUYMBAIOIINX COLUAIBHYIO MOOMJIBHOCTB, CIIOCOOHOCTD
MIPUHUMATH CAMOCTOSITEJIbHBIC PEIICHHUS;
* (dopMUpOBaHNE KAYE€CTB MBIIUICHUS, HEOOXOAUMBIX AJISl aJanTalli B COBPEeMEHHOM HH(pOopMa-
LIMOHHOM OOIIIECTBE;
* pa3BUTHE MHTEpeca K MaTeMaTH4YeCKOMY TBOPUECTBY U MaTEMaTUYECKHX CIIOCOOHOCTEH.
B memanpeomemnom nanpaenenuu:
* pa3BUTHE NPEJCTABICHUN O MaTeMaTHKe Kak (popMe OMHMCAHMS U METOJie MO3HAHUS JIeHCTBU-
TEIBHOCTH, CO3JaHUE YCIOBUU Il TPHOOPETEHHS NEPBOHAYAIBHOTO OIBITA MAaTEMaTUYECKOTrO
MOJIETTUPOBAHUS;
* (dopMUpOBaHHE OOIIUX CIOCOOOB MHTEIUICKTYaIbHOU JEATCIbHOCTH, XapaKTePHBIX ISl MaTe-
MaTUKA U SBISIONIMXCS OCHOBOM IO3HABATEIbHOW KYJIBTYPHI, 3HAYUMOM ISl Pa3lU4YHBIX cdep
YEJI0BEYECKOU eI TENbHOCTH.
B npeomemnom nanpaenenuu:
* OBJIQJICHHME MATEMAaTHYCCKUMH 3HAHMSIMU U YMEHMSIMH, HEOOXOIUMBIMHU JUISI TPOJIOKCHHS
00pa3oBaHMsl, U3YYCHHS] CMEXKHBIX AUCIUIIINH, TPUMEHEHUS B TOBCEAHEBHON KU3HU;
* co3nanue QyHIAaMEHTa JIsI MATEMATHYECKOTO Pa3BUTHS, (DOPMUPOBAHMS MEXAHW3MOB MBIIILIE-
HUS, XapaKTEPHBIX AJI1 MATEMATHUECKOU JIEATEIbHOCTH.
3aoauu:
® OBJAJIeTh CUCTEMON MAaTeMAaTUYECKUX 3HAHUM U yMEHUU, HEOOXOIMMBIX JJIsi PUMEHEHHS B
MPaKTUYECKOU NeATEIbHOCTH, U3yUYEHUN CMEXHBIX TUCLHUILINH;

® CrHoCOOCTBOBAaTh HWHTEIUIEKTYaJTbHOMY pPa3BUTHIO, (OPMHUPOBATH KayecTBa, HEOOXOJMMBIC
YeNOBeKY JJig TOJHOLIEHHOM JKM3HM B COBPEMEHHOM OOIlEeCTBE, CBONCTBEHHBIC
MaTEeMaTUYeCKOU JIeATeNTbHOCTU: SICHOCTHU M TOYHOCTH MBICIH, WHTYHUIIUH, JIOTUYECKOTO
MBIIUICHUS], TPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOIONICHUIO TPYAHOCTEH;

e (GdopMHUpoOBaTh MpEJCTaBICHUs] 00 HAESIX U METOJIaX MAaTeMAaTUKH KaK YHHUBEPCAJIbHOTO SI3bIKa
HayK{ U TEXHUKHU, CPEICTBAX MOJICIUPOBAHUS SIBJICHHUI U MPOIIECCOB;

® BOCIIUTHIBATh KYJIBTYpPYy JIMYHOCTH, OTHOIICHHE K MAaTEMaTHKE KaK YacTH OOIIeYeTIOBEYECKOM
KYJIBTYPBI, UTPAOIIEH 0COOYI0 POJIb B OOIIECTBEHHOM Pa3BUTHH.

JIMUHOCTHBIE, METAITIPE/IMETHBIE U ITPE/IMETHBIE PE3YJIbTATbI OCBOEHUA
YYEBHOT'O KYPCA MATEMATHUKH B OCHOBHO IKOJIE

N3yuenne maTeMaTHKH MO JaHHOW pabodeil mporpaMMe CHocOOCTBYET (OPMHUPOBAHUIO Y YUAITHXCSI
JIMYHOCTHBIX, MeTANpPeJAMETHbIX W NPeAMETHbIX pe3yJIbTATOB OOy4YEHHS, COOTBETCTBYIOIIUX
TpeboBanusiM denepanbHOro rocynapcTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOI'O OOIIEro
o0Opa3oBaHMUs.

JINYHOCTHBIE pe3yJIbTaThI:

1) BocnUTaHHE POCCHMCKON TPaXTAaHCKONW HACHTHYHOCTH: MATPUOTH3MA, yBakeHUs1 K (OTeuecTBy,
OCO3HaHHE BKJIaJa OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOW HayKH;

2) OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh M CLIOCOOHOCTH 00yYaIoUIMXcs K CaMOPa3BUTHUIO
¥ caMO00Opa30BaHMIO Ha OCHOBE MOTUBAIMH K 00YyUEHHIO U NTO3HAHUIO;



3) oco3HaHHBIH BBHIOOP W TOCTPOCHHUE NATbHEHIICH WHAMBUIYaTbHONW TPACKTOPUH OOpa3oBaHHS Ha
0a3e OPHEHTUPOBKU B MHUpe npodeccrii 1 mpopecCHOHATbHBIX MPEANOUYTCHHNH C YYETOM YCTOMUMBBIX
MM03HABATEJIbHBIX HHTEPECOB, a TAKXKE HAa OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOIO OTHOIICHUS K TPYAY,
pa3BUTHE OIbITA YYACTHUS B COLIMATIBHO 3HAUUMOM TPY/IE;

4) yMeH#e KOHTPOJIUPOBATh MPOIECC U Pe3yIbTaT yUeOHOM U MaTEMaTHUECKOM 1eITeIbHOCTH;

5) KpUTUYHOCTH MBIIIJIEHUS, MHULIUATUBA, HAXOAYMBOCTb, AaKTUBHOCTh IPU PELIEHUH MAaTEMaTHUYECKUX
3az1a4.

MertanpeamMerHbie pe3yJbTaThl:

1) yMeHue caMOCTOSATENIBHO OIPEEIIATh LN CBOEr0 00yUeHus], CTaBUTh U (POpMyJIMpoBaTh AJs ceOs
HOBBIE 3a/1a4X B yu€0e, pa3BUBaTh MOTHBBI M HHTEPECHI CBOCH 1MO3HABATEIBHOMN JEATEIIHOCTH;

2) yMEHUE COOTHOCHTb CBOM JEHCTBMS C IJIAHUPYEMBIMHU pE3yJIbTaTaMU, OCYILECTBIATh KOHTPOJIb
CBOEH JIeATENFHOCTH B MPOIIECCE JTOCTHXKEHUS pe3ybTara, ONpeAessaTh CIIOCOObI JeHCTBUI B paMKax
IIPE/UIOKEHHBIX YCIOBUI M TpeOOBaHMM, KOPPEKTHPOBAaTb CBOM JACHCTBUS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallue;

3) yMeHue omnpeaensATb IOHATHSA, cO3JaBaTb  OOOOLIEHMs, YCTaHABIMBATh  aHAJIOTUH,
KJ1accu(UIUpoOBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUTS Kilaccuukanuu;

4) yMmeHue ycTaHaBJIMBaThb IPUYUHHO-CIEJCTBEHHBIE CBSA3HM, CTPOUTH JIOTHYECKOE pacCyXICHHE,
YMO3aK/Il04eHUEe (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BbIBOJIBI;

5) pa3BUTHE KOMIIETEHTHOCTH B 00JAcTH HCHOJIb30BaHUS HHPOPMALMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTHI;

6) mepBOHauYalbHbIE MPEACTaBIECHUS 00 HIEAX M O METOJaX MaTeMaTHKH Kak 00 YHUBEpCalIbHOM
S3bIKE HAYKU U TEXHUKH, O CPEACTBE MOJEINPOBAHUS SBJIICHUN U IIPOLIECCOB;

7) yMeHue BHUJAETh MaTeMaTHUYECKyl0 3a/Jady B KOHTEKCTE€ IpOOJIEMHOM CHUTyallud B JApPYIHX
JUCLUIIIMHAX, B OKPYKaIOLEH KU3HH;

8) yMeHHe HaxXOAMTh B PA3JIMYHBIX HCTOYHHMKAX HMH(OpMAIUIO, HEOOXOOUMYIO MJIs pEeLIeHHs
MaTeMaTHYeCKUX MpoOseM, U IPEICTaBISITh €€ B IOHATHON (opMe, IPUHUMATh PELIEHUE B YCIOBHIX
HETOJIHOM WM N30BITOYHOMN, TOUHOW MIJIM BEPOSITHOCTHOM HH(pOpMaIHH;

9) ymMeHue MoHUMAaTh M HCIOJIb30BaTh MaTEMAaTUYECKUE CPEACTBA HATVISIAHOCTH (Tpaduku, TaOIHIIbI,
CXEMBI U JIp.) AJIs WLIIOCTPALUN, HHTEPIPETALluH, apryMEHTAlNY;

10) ymeHue BpIABUTaTh TUIIOTE3BI IPU PEILICHUH 33a4H, IOHUMAaTh HEOOXOAMMOCTh UX IIPOBEPKU;

11) noHMMaHue CYIIHOCTH aJrOPUTMHUECKUX MPEINUCAHUN U YMEHHE JIeHICTBOBAaTh B COOTBETCTBUH C
MIPEAJIOKEHHBIM AJITOPUTMOM.

IIpenmeTrHble pe3yabTaThl:

1) oco3HaHME 3HAUEHUSI MAaTEMAaTUKU B IOBCEAHEBHOM KU3HH YEIIOBEKa,

2) mpejacTaBiIeHUE O MaTeMaTHYECKON HayKe Kak cepe MaTeMaTHUeCKON e TEIbHOCTH, 00 3Tanax eé
pa3BUTHSA, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUWIN3ALINN;

3) pa3BuTHE yMEHHUH pabOTaTh ¢ Y4EeOHBIM MATEMAaTHYECKUM TEKCTOM (aHaJIU3MPOBATh, W3BIEKAThH
HE00X0uMyl0 HWHGOpPMAlNIO), TOYHO W TPAMOTHO BBIpaXKaTb CBOM MBICIM C TPUMEHEHUEM
MaTeMaTHYeCKOH TEPMUHOJIIOTUM M CHMBOJIHMKH, TPOBOJIUTH KJIacCU(PHUKAIUM, JIOTHYECKHE
000CHOBaHUS;

4) BnasieHre 6a30BbIM MOHITHIHBIM anapaToM M0 OCHOBHBIM pa3jielaM COAEp KaHMUs;

5) mpakTUYecKH 3HAYUMble MaTeMaTHMYeCKHe YMEHMS M HaBbIKH, MX NPUMEHEHHE K PEIICHHIO
MaTeMaTHYeCKUX U HeMaTeMaTH4eCKHX 3a]1a4, IPeIoJaraioliee yMeHus:

* BBINOJIHATH BBIYMCIECHUS C HATypaJbHBIMU YUCIIAMH, OOBIKHOBEHHBIMH U JIECATHYHBIMU JPOOSMHU,
MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YHCITIAMH;

* pemaTh TEKCTOBBIE 33/a4M apHU(PMETUUYECKUM CHOCOOOM M C TOMOIIbIO COCTABICHHS U PELICHUS
YpaBHEHUN;

* n300pakaTh (PUTypHI HA TUIOCKOCTH;

* HCII0JIb30BATh F€OMETPUUECKUHN SA3bIK I OMHCAHUS MTPEAMETOB OKPYKAIOILEro MUPA;

* U3MEPSTH JJIUHBI OTPE3KOB, BEJIMYMHBI YIIIOB, BBIYUCIATH IJIOMIAN U 00BEMBI pUryp;

* pacrno3HaBaTh U U300pakaTh paBHbIE U CUMMETPUYHbBIE (QUTYPBI;



* NPOBOJUTH HECIIOKHBIC NPAKTUYECKUE BBIUMCIICHHS C IMPOLIEHTAaMH, MCIONb30BaTh NPUKHIKY U
OLICHKY, BBIITIOJHATDH HCO6XOI[I/IMI>I€ HU3MCPCHUA,

* HCIIOJIb30BaTh OYKBEHHYIO CHMBOJIMKY I 3allMCU OOLIMX YTBEpP)KICHHH, (OpMysi, BbIpakeHUM,
YPaBHEHU;

* CTPOUTHh Ha KOOPJUHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAWHATaM, ONPEAEIATh KOOPIUHATHI
TOYEK;

* YUTATh U UCIOJ30BATH HHPOPMALIMIO, IPEJCTABICHHYIO B BUE TaOIUIbl, AUAarpaMMbl (CTOJIOUATON
WJIN KPYTOBOi), B rpa)u4ecKoM BHJIE;

* pelarhb pocTeie KOMOMHATOPHBIE 3aJa4u 1epeOOPOM BO3MOXKHBIX BAPHAHTOB.

COJAEPKAHUE KYPCA MATEMATUKMU 5-6 KIACCOB

Apudmernka

HartypaabHble ynciaa

* Psan natypasnbHBIX uMcen. JlecATM4Has 3amuch HATypaibHbIX uucen. OKpyIJeHHE HaTypalbHbBIX
YHUCEIL.

» KoopnuHaTHbli J1yy.

* CpaBHeHue HarypaidbHbIX uHcesl. ClokeHHWE W BbIUMTAHUWE HaTypanbHbIX uucen. CpoiicTBa
CJIOKECHHS.

* YMHOXEHHE U JIeJICHUE HaTypajbHbIX 4yKces. CBolicTBa yMHOXeHHUs. Jlenenue ¢ octaTkoM. CTeneHb
41CJIa C HATYPaJIbHBIM [T0OKA3aTEJIEM.

Jlenutenu u KpaTHble HaTypaidbHOro uncia. HaubGompmmit oOmuit nenutens. HamMenbiiee oOrnee
kpatHoe. [Ipu3naku nenumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

* [Ipocthie u coctaBHble uncia. Pa3ioxenue yrcen Ha MPOCTbIE MHOKUTEIH.

* PerieHue TeKCcTOBBIX 33a4 apu(PMETUUECKMMH CIIOCO0aMH.

Jpoou

* OObIkHOBEHHBIE J1pobu. OcHOBHOE CBOMCTBO Apodu. HaxoxneHnue npobu ot uucia. HaxoxiaeHue
quciia 10 3HaYeHUIo ero ipoOu. IlpaBunbpHble U HenpaBuibHbIE ApoOu. CMelIaHHbIE YncIa.

* CpaBHeHHME OOBIKHOBEHHBIX JpoOell M CMeIIaHHBIX uucen. ApupmeTuyeckue IeHCcTBUA C
OOBIKHOBEHHBIMU APOOSIMHU U CMEIIaHHBIMH YUCJIaMHU.

* llecsatuunble 1pobu. CpaBHEHUE U OKPYIJICHHE AECATHUHBIX Ipodei. Apudmerndeckue neicTBUs ¢
JeCSITUUHBIMU Apoosimu. [Ipukuaku pezynpraToB BhrunciaeHuil. [Ipencrasienue gecsiTuuHol apodu B
BUJie OOBIKHOBEHHOM po0H U OOBIKHOBEHHOM B BUJIE JeCITUYHON. beckoHeuHble

MepUONYECKHE JeCITHUHbIE IpoOH. [lecsTuunoe npubanxKeHre 0ObIKHOBEHHOU JpOOH.

* Otnomenue. lIponeHTHOE OTHOWIEHWE ABYX uucen. /[leneHne uucina B JaHHOM OTHOIIECHUU.
Macurab.

* IIpomoprus. OcHoBHOe cBoiicTBo mnponopuuu. [Ipsimas u oOpaTHas NPONOPLUOHAIBHBIE
3aBHCHUMOCTH.

* [Ipouentsl. HaxoxkaeHue npoueHToB oT uyncia. HaxoxaeHne yncia no ero nponeHTaMm.

* Pemienne TeKCTOBBIX 3a/1a4 apupMETHUECKUMHU CIIOCO0aMHU.

PanunonaJjibHbIe YHnciIa

* [TonoxurenpHble, OTPULIATENBHBIE YUCIIA U YHUCIO HYJIb.

* [IpotuBOnONIOXKHBIE Uncia. Moayne yncia.

* Ilenbie uyucna. PanumonanpHble uncia. CpaBHEHHE pPAalMOHAIBHBIX Yucel. ApudMeTrniyeckue
JEMCTBUS C pallMOHAIbHBIMU UnciaaMu. CBOMCTBA CIIOKEHHS U YMHOXKEHUS PallMOHAIIBHBIX YACEI.

» KoopaunaTtHas npsmas. KoopinHaTHAs IIIOCKOCTB.

BeanunHbl. 3aBHCHMOCTH MEK1Y BeJIMYMHAMH

* Equnauis! AnuHe, 1oiomaam, o0bEMa, Macchbl, BpEMEHH, CKOPOCTH.

* [Ipumeps! 3aBUCHUMOCTEH MEXIy BelMYMHaMU. [IpencraBieHue 3aBHCHUMOCTEH B Buae (Hopmyi.
Brruucnenus mo gpopmynam. UucnoBeie 1 OyKBEHHBIE BBIPAXKEHUS. Y pPaBHEHUS

* UucnoBble BBIpaXKEHMs. 3HAUYEHUE YUCIOBOrO BblpaxkeHMs. [lopsnok AelcTBUM B YHMCIOBBIX
BbIpakeHUsIX. bykBeHHble BbIpakeHHs. PackpbiTe ckoOok. ITonoOHBIE craraemble, NpUBEAECHUE
noJI0OHBIX ciaraeMbiX. DOpMyIIbL.



* VpaBHenus. Kopenb ypaBHeHHsi. OCHOBHBIE CBOMCTBAa ypaBHEHHU. PellleHHE TEKCTOBBIX 3a7ad C
MOMOIIBIO YPaBHEHUN. DIIEMEHTHI CTAaTUCTUKHU, BepoaTHOCTH. KoMOMHaTOpHBIE 3a1aun

* [IpeacraBnenue 1aHHBIX B BUE TaOJIULl, KPYTOBBIX U CTOJIOUATHIX AUMArpaMM, IpauKoB.

» Cpennee apupmerndeckoe. CpenHee 3HAYCHUE BETUYHHEIL.

* Ciiydaiinoe cobbiTHe. [locToBepHOE M HEBO3ZMOXKHOE COOBITHS. BEpOATHOCTH ciydyaliHOTO COOBITHSI.
Pemenne koMOMHATOPHBIX 3a1a4. ['eomerpudeckue ¢purypsl. MizMepeHus: reoMeTpUYeCKUX BEINYHH

* Otpesok. [Toctpoenue orpeska. JyiHa oTpeska, JioMaHoi. i3Mepenue JUIMHbI 0Tpe3Ka, MOCTPOEHUE
OTpe3Ka 3alaHHOM JUIMHBL. [lepumerp MHOroyroasHuka. [lnockocts. IIpsamas. Jlyy.

VYron. Buael yrios. I'panycHas mepa yria. U3mepenue u

VYroa. Bunel yrios. U3mepenue 1 mOCTpOEHHUE YIIJIOB € TOMOILBIO TPAHCIIOPTHUPA.

* IlpamoyronsHuk. KBagpar. TpeyronbHuk. Buasl TpeyroabHukoB. OKpyKHOCTb M Kpyr. JlnuHa
oKpyxkHOCTH. Hucno [J.

» PasenctBo ¢uryp. I[lonstue u cBoiicTBa 1wiomamu. [lnomane mnpsMOyroipbHUKAa W KBajparta.
[Tnomane kpyra. Ocb cuMMeTpun PUTYPHI.

* Harnsinable npeacTaBiieHns O MPOCTPAHCTBEHHBIX (PUrypax: NpsAMOYTroJbHBIN Mapaiienenumnes, Kyo,
nupamMuia, UWINHAP, KOHYC, map, chepa. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IHJIMHAPA, KOHYCA.
[Tonsitue u cBolicTBa 00bEMa. OOBEM MPSMOYTOJIBHOTO MapasuielienuIe1a u Kyoa.

* Bzaumnoe pacnosioxenue AByx npsambix. [lepnenaukynspHsie npsmMele. [lapanienbabie npsMele.

* OceBas U UEHTpaJIbHasi CAMMETPHH.

MareMartuka B UCTOPUYECKOM Pa3BUTHHU

Pumckast cucrema cumcienus. [lo3ummonnsie cuctembl cuuciieHus. O6o3nadenne mudp B JpeBHei
Pycu. Crapunnsle Mepsbl AiivHbl. BBeneHne meTpa Kak eAMHUIbI JJIMHBL. MeTpudeckasi cucteMa Mep B
Poccun, B EBpone. Uctopus hopmupoBanust MaTeMaTH4eCKuX cuMBoJIoB. [[poOu B BaBuiione,
Erunte, Pume, Ha Pycu. OTkpeiTHe AecaTUYHBIX ApoOeid. Mup mpocTeix uncen. 30JI0TOE CEYeHUE.
Yucno nuynb. [losenenme orpumarenbHbix uucen. JI. @. Marnunkumii. I1. JI. YeOpmmés. A. H.
Komnmoropos.

JIMYHOCTHBIE, METAITPEJMETHBIE U ITIPEJMETHBIE PE3YJbTATbBI
OCBOEHMUSA COIAEPKAHUA KYPCA AJIT'EBPBI

N3ydenue anreOpbl O JaHHOM MPOrpaMMe CIIOCOOCTBYET (OPMHUPOBAHUIO Y YUAIIUXCS JIMYHOCTHBIX,
MeTanpeIMeTHbIX U MPeIMETHBIX Pe3yJabTaTOB 00yUEHUS, COOTBETCTBYIO-

mmx TpeboBaHusM @DenepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa OCHOBHOTO
oO1ero oopa3oBaHusl.

JIN4HOCTHBIE Pe3yJIbTATHI:

1) BocnuTaHue POCCUICKOW TPaKAaHCKON HIEHTUYHOCTU: MATPUOTU3MA, yBaKeHHs K OTeuecTBy,
OCO3HaHUE BKJIaJIa OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIICHNE K YUYEHHIO, TOTOBHOCTh U CIOCOOHOCTh 00YYarOIUXCSl K CAMOPA3BUTHIO
U caMO00pa30BaHMIO HA OCHOBE MOTUBAIMH K OOyUEHHIO U TO3HAHUIO;

3) oco3HaHHBIM BHIOOP M MOCTPOEHHUE NaNbHEHIIEeH MHIMBUAYATbHOW TPAaCKTOPUU OOpa3oBaHMs Ha
0a3e OpUEHTUPOBKH B MUpe Mpodeccuil u npoPecCHOHANbHBIX TPEANOUYTEHHHN ¢ YYETOM YCTOMYUBBIX
MO03HABATENbHBIX HHTEPECOB, a TAK)KE HA OCHOBE (JOPMHUPOBAHUS YBAXKUTEIHHOTO OTHOIICHUS K TPYIY,
pa3BUTHE OMBITA yYaCTUS B COLUAIBHO 3HAYUMOM TPYIE;

4) yMeHHUe KOHTPOJIIMPOBATh MPOLECC U Pe3yNbTaT yueOHOH 1 MaTeMaTH4eCKOl 1eITebHOCTH;

5) KpUTHYHOCTH MBIIIJICHUS, MHULIMATUBA, HAXOIYMBOCTh, aKTUBHOCTh MPHU PEHICHUH MaTeMaTHYECKHX
3a/1a4.

MeTtanpeaMeTHble pe3yJIbTAThI:

1) yMeHHE CaMOCTOSTEIIBHO ONPEACIIATh IIEIM CBOETO 00yUYeHHUs, CTAaBUTh M (hOPMYIUPOBATH IS ce0st
HOBBIC 3a1a4U B yqé6e, Ppa3BUBaTh MOTHUBbLI U UHTCPCCHI CBOCH MO3HABAaTEIbHOMU JACATCIIbHOCTH,

2) yMEHHE COOTHOCHTH CBOM JICHCTBHS C IUIAHUPYEMBIMH DPE3yJIbTaTaMH, OCYIICCTBISTH KOHTPOIb
CBOCH JESATENLHOCTH B TIPOIECCE JOCTHKECHHS PE3yNbTaTa, OMPEIesiTh CIIOCOOBI ACHCTBHIA B paMKax
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IPE/UIOKEHHBIX YCIOBUM M TpeOOBaHMUM, KOPPEKTHUPOBAaTb CBOM JAEHUCTBUS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallUe;

3) yMeHue ompeaenATb IMOHATHSA, CcO3J4aBaTh  OOOOLIEHMs, YCTaHABIMBATh  AHAJIOTUH,
KJ1accu(UIUpoBaTh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUIA Kilaccu(uKanuy;

4) yMmeHue ycTaHaBJIMBaThb IPUYUHHO-CIEJCTBEHHBIE CBSA3HM, CTPOUTh JIOTUYECKOE PpaCCYXKJIEHHE,
YMO3aK/I04YeHUE (MHAYKTUBHOE, IEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BBIBOJIBI;

5) pa3BUTHE KOMIIETEHTHOCTM B 00JAacTH HCHOJIb30BaHUS HH(OPMALMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTHIL;

6) mepBOHauYalbHbIE MPEACTaBIECHUS 00 MIEAX MU O METoJaX MaTeMaTHKH Kak 00 yHHUBEpCalbHOM
A3BIKE HAYKU U TEXHUKHU, O CPEICTBE MOJECIUPOBAHUS SIBJICHUN U IIPOLIECCOB;

7) ymeHHE BUAETb MaTEMAaTUYECKYI0 3aJadyy B KOHTEKCTE MpPOOJEMHONW CHUTyallud B JPYIrHX
JUCLIMILIMHAX, B OKPYXKAIOIIEH KU3HU;

8) yMeHHEe HaxXOAWTh B PA3JIMYHBIX HCTOYHMKAX HHPOPMALUIO, HEOOXOMUMYIO I PEUICHHS
MaTeMaTHYeCKUX 3aJad, U NPEACTaBIATh €€ B MOHATHOW (opMe, NPUHUMATh PELICHHE B YCIOBUIX
HETIOJTHOM MM N30BITOYHON, TOYHOW WM BEPOSTHOCTHOM HH(pOpMAIIHH;

9) yMeHHe MOHMMATh M MCIIOJb30BaTh MaTEMAaTUUYECKHUE CPEACTBA HATJSAHOCTU (Tpaduku, TaOIHILIbI,
CXEMBI U JIp.) JJIsl WLIIOCTPALUU, UHTEPIPETALUU, apryMEHTalUH;

10) ymeHue BBIABUraTh TUIOTE3bI IPU PELICHUH 33/1a4M, IOHUMATh HEOOX0AUMOCTh X IPOBEPKU;

11) noHMMaHue CYIIHOCTH aJITOPUTMUUYECKUX MPEINUCAaHUI U YMEHHE J1eCTBOBAaTh B COOTBETCTBUH C
IIPEI0KEHHBIM aJITOPUTMOM.

IIpenmerHbie pe3yabTaThl:

1) oco3HaHue 3HaYEHUS] MATEMATUKHU I TOBCEHEBHOM KU3HU YEJIOBEKa;

2) npeAcTaBIeHUE O MaTeMaTUYeCKOi Hayke Kak cepe MaTeMaTHUeCKON AesITeIbHOCTH, 00 JTanax eé
pa3BUTHSA, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHUS LIUBUIIN3ALINY;

3) pa3BuTHe yMmMeHU#H paboTaTh C y4eOHBIM MaTeMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATH
HE0O0X0MMYI0 HH(GOPMAITUIO), TOYHO M TPAMOTHO BBIPAXKaTh CBOU MBICITH

C MNpPUMEHEHHEM MaTeMaTHYecKOW TEPMMHOJIOTUM W CHMBOJIMKH, IPOBOJUTH KiaccuuKanuy,
JIOTUYECKHEe 000CHOBAHUS,

4) BnaneHne 6a30BbIM MOHATUHHBIM alapaToM MO0 OCHOBHBIM pa3jiesiaM COAEp KaHus;

5) cucremMatuyecKkue 3HaHus 0 PyHKUHUAX U UX CBOWCTBAX;

6) NpaKTUYEeCKH 3HAYUMble MaTeMaTHMYeCKHE YMEHHMs M HaBbIKHM, MX NPUMEHEHHE K pelICHUI0
MaTeMaTHYeCKUX U HeMaTeMaTH4eCKHX 3a]1a4, IPEANOoJaraioliee yMeHus:

* BBIIIOJIHATD BBIUNCIICHUS C AEUCTBUTEIbHBIMU YHCIIAMU;

* pemarh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPAaBHEHHI 1 HEPaBEHCTB;

* pemath TEKCTOBbIE 3a7aydl apU(PMETHUECKHM CIOCOOOM,C TOMOIIbIO COCTaBJICHUS U pEIIECHUs
YPAaBHEHUH, CUCTEM YPAaBHEHUI U HEPABEHCTB;

* UCMOJIb30BaTh aNreOpandecKuil si3bIK JJIS OMHCAHUS MPEAMETOB OKPYKAIOLIET0 MHpPA U CO3JIaHHS
COOTBETCTBYIOIIUX MAaTEMaTHYECKUX MOJIENIeH;

IIPOBOAMUTH IIPAKTUYECKHE PACUYETHI: BBIYUCIECHHUS C TPOLEHTAMH, BBIYMCIEHUS C YHCIOBBIMU
MOCJIEI0BATEIBHOCTSAMH, BBIYUCICHHUSI CTATUCTUYECKUX XAPAKTEPUCTUK,BBIIIOJIHEHNE MPUOIMKEHHBIX
BBIYHCIICHUI;

* BBINIOJIHATH TOXKAECTBEHHbIE MPE00pa30BaHMsl pallHOHATIBHBIX BBIPAXKEHUN;

* BBIIIOJIHATH OIE€palM HaJl MHOXKECTBAMY,

* MccreloBaTh PYHKIIMU U CTPOUTH UX IpaduKy;

* YUTATh U UCIOJIB30BATH HHPOPMALINIO, IPECTABICHHYIO B BUE TaOIUIIBI, AUAarpaMMbl (CTOIOUATON
WIH KPYTOBOM);

* pemarhb MpocTenie KOMOMHATOPHBIE 3a/Jauu.

Conep:xanue Kypca aiaredpsl 7 — 9 kjiaccon

AnrebpanuecKue BHIPAKCHHS
BeipakeHne ¢ NepeMEHHBIMU. 3HAUYEHUE BBIPDAKEHUS C IEPEMEHHBIMH. J[OMyCTHUMBIE 3HAYCHHUSA
nepeMeHHbIX. ToxxaectBo. ToknecTBeHHble TNpeoOpa3oBaHUS — anreOpanyeckKuX  BhIPaKEHUH.
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JlokazarenbcTBO TOXAECTB.CTEMEHh C HAaTypajJbHBIM TOKa3areneM M €€ cBokcTBa. OHOYJIEHBI.
Opnownen cranaaptHoro Buja. CreneHp onHouaeHa.MHorouseHsl. MHOrouleH cTaHAapTHOTO BHUA.
Crenenb MHOrouwieHa. Ciio)XeHue, BBIMUTAaHUE U YMHOKEHNE MHOTOWIEHOB.POPMYIIbl COKPAIIEHHOTO
YMHOKEHUS: KBaJIpaT CyMMbl M KBaJpaT Pa3HOCTU JABYX BBIPaKEHUMN, MPOU3BEIEHUE PA3HOCTH U
CYMMBI JIBYX BbIpakeHUU. Pa3noxkeHne MHOroujgeHa Ha MHOKUTENH. BpiHECeHHEe 00111ero MHOXKHUTENS
3a ckoOkH. MeToJ TpynnupoBKU. PasHOCTh KBaapaToB ABYX BbIpakeHH. CymMMa U pa3HOCTh KyOOB
NBYX BblpaxkeHuil. KBagpaTHeiii TpéxwieH. Kopenb kBaaparHoro tpéxwieHa. CBOMCTBAa KBaJApaTHOTO
TpéxuiieHa.Pa3oxenue kBaIpaTHOro TpEXUICHA Ha MHOKUTEIIN.

Panuonaneupie BbipakeHus. llenbie BbipakeHus. J{poOHble BbIpakeHus. ParmonanbHass JIpoOb.
OcHoBHOE CBOMCTBO panHOHANBbHON ApoOu. CroxeHue, BBIYMTAHHE, YMHOXXEHHE U JelieHUe
panMoHaNIBHBIX  ApobOell. BosBemenue pamnupoHanbHOW JIpoOM B cTEMEHb. TOXKICCTBCHHBIE
peoOpa3oBaHus pallMOHAIBHBIX BhIpaskeHU. CTENeHb ¢ LEeNbIM MoKa3aTelleM U €€ CBOICTBa.
KBagpatHsie kopHH. ApH(PMETHUYECKUH KBaJpaTHBI KOPEHb U €ro cBoiicTBa. ToXXAEeCTBEHHBIE
peoOpa30BaHUs BHIPAKEHUH, COAepKAIINX KBAAPAaTHbIE KOPHH.

YpaBHeHust

VYpaBHenue c onHoi nepeMeHHOW. KopeHb ypaBHeHus. PaBHOcuibHble ypaBHeHHs. (CBoiicTBa
YPaBHEHUH C OJHON NEPEMEHHOMN. YPaBHEHHUE KaK MaTeMaTHYECKasi MOJEIb PEATbHOM CUTYALUU.
JIuneiinoe ypaBuenue. KBanpatHoe ypaBHeHue. opmyina KOopHEl KBaJIpaTHOroO ypaBHeHuUs. Teopema
Buera. PanmonaneHble ypaBHEHUs. PelieHne palMoOHaIbHBIX YPAaBHEHUM,CBOASIIMXCA K JIMHEHHBIM
WIM K KBAApPaTHbBIM ypaBHEHUsIM.PelleHne TEKCTOBBIX 3aJad C IOMOLIbIO PalMOHAIBHBIX
yYpaBHEHUN.YpaBHEHHE C JABYMs INEpEMEHHbIMHU. ['papuK ypaBHEHHS C JBYMS IE€PEMEHHBIMHU.
JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro Tpaduk.

CucTeMbl ypaBHEHHIA ¢ IByMsI IepeMeHHBbIMU. [ paduueckuii METOl pelIeHUs] CHCTEMBl YPaBHEHUH ¢
JIBYMsl IIEpEMEHHbIMU. PenieHue cucTteM ypaBHEHUH METOJOM IOACTAHOBKM M clokeHus. Cucrema
JIByX ypaBHEHUH C IByMs IEPEMEHHBIMU KaK MO/JIENb PEaJIbHON CUTYallUH.

HepasenctBa

UucnoBele HepaBeHCTBA U MX cBoilcTBa. ClIO)KEHHE M YMHOXEHHME YHCIOBBIX HEPABEHCTB.
OnenuBanue 3HaueHus BoipaxkeHus. HepaBeHCTBO ¢ 01HOM nepeMeHHON. PaBHOCHIIBHBIE

HEpaBeHCTBA. UncnoBble MPOMEXKYTKH. JIMHENHBIE M KBaIpaTHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucreMpl HEpaBEHCTB C OJIHOM NIEPEMEHHOM.

HucnoBble MHOXKECTBA

MHoxecTBO U ero aneMeHThl. CriocoObl 3a1aHust MHOKeCTB.PaBHbIe MHOXecTBa. [IycToe MHOMXKECTBO.
[TogmuoxecTBO.Onepanuu HaJl MHOKeCTBaMU. MITrocTpaiiysi COOTHOIICHUIMA

MEXJIY MHOXKECTBaMU C IIOMOUIBIO JuarpamMm Oisepa. MHOXeECTBa HaTypaJbHBIX, LENbIX,
panMoHaNBHBIX YKcell. PaninonanpHoe uncio kak apo0s Buma mn, roe m [ Z, n [ N, u kak
OeckoHeuHas Tepuoanveckas JecaTuuHas aApoOb. [IpencraBieHne o0 HMppalMOHATIBHOM YHCIE.
MHO)€eCcTBO IEMCTBUTENBHBIX uncell. [Ipeacrapienune qeiCTBUTENRHOIO YHACIIA B BUIE

0eCKOHEeUYHOW HEeNepuoaAnYecKol necaTnyHoil npoOu. CpaBHeHME JeHCTBUTENbHBIX uuced. CBA3b
mexay MmHOXecTBamu N,Z, Q, R.

OyHKIUU

YucoBbie pyHKIIUM

OyHKIIMOHANBHBIE 3aBUCUMOCTH Mexay BenuuuHamu. [lonsartue ¢ynxnun. OyHKOUS —Kak
MaTeMaTHueckas MoJIeb peajabHoro npouecca. O61acTh onpenenaeHust 1 00JacTb 3HaUECHUS

¢ynkuuu. CrnocoObl 3amanus ¢yHkuuu. ['papuk ¢ynkuuu.Iloctpoenue rpadukoB ¢GyHKIuR c
oMOIIbI0 TTpeoOpazoBanuii puryp. Hymu ¢ysakiuu. [TpomMexxyTku 3HaKOMTOCTOSTHCTBA

¢bynkuuu. [IpoMexxyTku Bo3pacTaHus 1 yObIBaHUS (PYHKIINU.

Jluneitnast ¢yHkuus, oOpaTHas MPONOPLUUOHAIBHOCTb,KBaipaTHuHas (GpyHKuWsA, QyHKIUS Y = X, UX
CBOMCTBA U IpaduKu.

YuciioBble MOCAEA0BATEIbHOCTH

[Tonatue yucnoBoit mocnenoBarenbHOCcTH. KoHeuHbIe M 6ecCKOHEUHbIE MTOcie0BaTeIbHOCTH. CIOCO0BI
3aJlaHus MOCJIeIOBATEeIbHOCTU. ApudMeTHIeckas U reoMerpuueckas nporpeccuu. CBoiCTBa 4I€HOB
apupMeTHYecKo M reoMeTpuueckoil mporpeccuii. @opmynsl o0miero ujaeHa apugMeTHdeckoil u
reoMeTpuueckord mporpeccuii. DopMyabl CyMMbI N TEPBBIX WICHOB apu(pMETUYECKOH U



reomMeTpuueckoi mporpeccuii. Cymma GECKOHEYHON reOMETPUIECKOil mporpeccun,y kotopoit |[g| < 1.
[IpencraBnenne 6eCKOHEUHON EPUOTUUECKON JeCATUYHOM 1poOu B BUI€ OOBIKHOBEHHOM pOOH.
DneMEeHThI NPUKIATHON MaTEMaTUKHU

Marematuueckoe moxaenupoBanue. IIpoueHtHsie  pacuérbl.Popmyisia  CIOKHBIX  MPOLIEHTOB.
[TpubnmxEnnple BhIYUCIEHUA. AOCONIOTHAS M OTHOCUTENbHAsl morpemHocTd. OCHOBHBIE IpaBUIIa
KoMOMHATOpUKH. YacToTa M BEpOSATHOCTH CiydailHOro coObitusa. Kitaccumueckoe ormpeneneHue
BEPOSATHOCTH.

Havanbueie cBenenuss o cratuctuke. [lpeacraBieHue [OaHHBIX B BHjAE TaOJMIl, KPYrOBBIX U
cToiOuaThix aAuarpamm, rpadukoB. CTaTUCTHYECKHWE XapaKTEPUCTHKU COBOKYIMHOCTH JIAHHBIX:
cpelHee 3HauYeHue, MoJia, pa3Max, MeIuaHa BHIOOPKU.

Aunrebpa B HCTOPUYECKOM Pa3BUTUU

3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBJIGHUU M MPOTHUBOIOCTaBIEHUH MyxamMena aib XOope3MmHu.
Hctopus dopmupoBaHus MaTeMaTudeckoro s3bika. Kak 3aponmmace upes koopaumHaT. OTKpbITHE
UPPAMOHATILHOCTU. M3 MCTOpMM BO3HMKHOBEHHUS (OpMyN mJis pelieHus ypaBHEHHH 3-i U 4-i
creneHeil. Mcropus pasButus moustus ¢ysknmu. Kak 3apoamrnack Teopus BeposTHOCTeH. Ymcna
®ubonauuu. 3agaya JI. [Tuzanckoro (GuboHay4M) 0 KPOIHKAX.

JI. @. Marnuukuii. I1. JI. Yeosmmués. H. U. Jlobauesckuii. B. f. bynskosckuii. A. H. Konmoropos. @.
Buer. I1. ®epma. P. [lexapt. H. Tapranesa. /1. Kapmano. H. AGens. b. Ilackane. JI. ITuzanckuii. K.
l"aycc.

JIMYHOCTHBIE, METAITPEJIMETHBIE U ITPEIMETHBIE PE3YJ/IbTATbI
OCBOEHMUSA COAEP)KAHUA KYPCA TEOMETPUU

W3ydyeHue reoMeTpuuM IO JAHHOW MporpaMMme CrocoOCTBYET (OPMUPOBAHUIO Yy  y4dalIUXCS
JIMYHOCTHBIX, MeTANPeIMETHBIX U MPeIMETHBIX Pe3yJIbTATOB 00YUYCHHUs, COOTBETCTBYIOIINX
TpeboBanusM DeneparbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHIAApTa OCHOBHOTO OOIIETo
o0Opa3oBaHHUsI.

JIN4YHOCTHBIE pe3yJIbTAThI:

1) BocmUTaHUE POCCUHCKON I'PaKIaHCKOW MICHTUYHOCTH:MATPUOTH3MA, YBaKeHUsI K OTEUeCTBY,

OCO3HaHHE BKJIaJa OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBON HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHUE K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTh O0YUaIOIIUXCsl K CAMOPa3BUTHUIO
U caM000pa30BaHMIO Ha OCHOBE MOTUBAIIMH K 00yUEHHIO U TO3HAHUIO;
3) OCO3HaHHBII BBIOOP M TOCTPOEHHUE AaNbHEHIIEeH WHIUBUAYAIbHON TPaeKTOpUM 0Opa3oBaHUs Ha
0a3e OPHEHTUPOBKU B MUpe Npodeccuil 1 mpopecCuOHAIbHBIX MPEANOUTEHUN C YUETOM YCTOMUMBBIX
[I03HABATEJIbHBIX HHTEPECOB, a TAKXKE HA OCHOBE (JOPMUPOBAHUS YBAKUTEIHHOTO OTHOLIEHUS K TPYLY,
pa3BUTHE OMbITA YYACTUS B COLIMATIBHO 3HAUUMOM TPY/IE;
4) yMeHHe KOHTPOJIUPOBATH MPOIIECC U Pe3yibTaT yueOHOW U MaTeMaTHUECKOH 1eITeIbHOCTH;
5) KPUTHYHOCTh MBIIIUIEHUS, THULIUATHBA, HAXOAYUBOCTh,aKTUBHOCTh MPU PEIICHUH T€OMETPUUYECKUX
3a1ad.

MeTtanpeaMeTHble pe3yJibTAThI:

1) ymeHue caMoCTOSTENNbHO OMPEAEIsATh LEJIN CBOETO O0yUYeHUs, CTaBUTh U (DOPMYITHPOBATH s ceOst
HOBBIC 33J1a4M B y4€0e, pa3BUBaTh MOTUBBI M HHTEPECHI CBOCH MO3HABATEIILHOM JIEATEIIbHOCTH;

2) yMeHHE COOTHOCUTH CBOM JCHCTBHSI C IUIAHUPYEMBIMH DPe3ydbTaTaMH, OCYIIECTBISATh KOHTPOIb
CBOCH JICATEILHOCTH B TIPOIECCE JOCTHKCHHS Pe3yibTaTa, OMPEeNIATh CIIOCOOBI ACHCTBHIA B paMKax
MPEJIOKEHHBIX YCIOBUH W TpeOOBaHWM, KOPPEKTUPOBATH CBOM JEWCTBUS B COOTBETCTBUU C
W3MEHSIOIENCS CUTYallUEeH;

3) yMeHHWe oOmpeneisTh MOHITHS, CO3[aBaTh  OOOOIIEHWS, yCTAaHABIMBATh  AHAJIOTHU,
KJIACCHU(UITUPOBATH, CAMOCTOSTEIHLHO BRIOMPATh OCHOBAHUS U KPUTEPHUH JUTSl KiTacCH(DHUKAIIHH;

4) yMEeHHE yCTaHABIUBATH MPUYNHHO-CIICICTBEHHBIC CBS3H, IPOBOAUTH JOKA3aTEIbHOE PACCYKICHHE
(MHIYKTUBHOE, JICTYKTUBHOC H 110 AaHAJIOTHH) U JICNIaTh BBIBO/IBI;



5) yMeHue WUIIOCTPUPOBaTh H3y4YCHHbIE IOHATHS U CBOWCTBAa (Uryp, OIpoBeprarb HEBEPHbBIE
YTBEPKICHUS;

6) KOMIIETEHTHOCTb B 00JIACTH UCIOIb30BAHUS MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;
7) nepBOHaYAJIbHBIC MTPEJICTABICHHUS 00 UAESX U O METOJaX TeOMETPUU KaK 00 YHUBEPCATHHOM SI3bIKE
HAyK{ U TEXHUKH, O CPEJCTBE MOJECIMPOBAHMS ABJICHUH U MPOLIECCOB;

8) yMeHHe BHJIETh TE€OMETPHUECKYIO 3a/Ja4y B KOHTEKCTE NPOOJIEMHOW CHUTyallud B JPyTrUX
IUCLUIUIMHAX, B OKPYXKaroIleH KU3HU;

9) yMeHue HaxOOUTh B pa3IMYHBIX MCTOYHHKAX HWHGPOPMALKIO, HEOOXOAUMYIO [UIS peIIeHUs
MaTeMaTHYeCKUX MpoOseM, U MPeJCTaBIATh €€ B MOHATHON (hopMe, MPUHUMATh PELIEHUE B YCIOBUIX
HETIOJTHOW MJTM U30BITOYHOM, TOYHOW WJIM BEPOSITHOCTHON MH(MOpMAIUK;

10) ymMeHne NOHUMATh M MCIIOJIb30BaTh MAaTEMAaTHUECKUE CPEJICTBA HATIISIIHOCTH (UEPTEXKH, TAOJIUIIH,
CXEMBI U JIp.) ISl UIUTIOCTPALlUH, MHTEPIPETallui, apryMEHTalUH;

11) ymeHune BBIABUTaTh TUIIOTE3BI IPU PELICHUH 33/1a49H U IOHUMATh HEOOXOIMMOCTh HX IPOBEPKHU;
12) noHMMaHue CyIHOCTH aJrOPUTMHUECKUX MPEIIUCAHUN U YMEHUE IeHCTBOBATh B COOTBETCTBUU C
IIPEIOKEHHBIM AITOPUTMOM.

IIpenmeTrHble pe3yabTaThl:

1) oco3HaHMe 3HAUYEHUSI TECOMETPUH B IOBCETHEBHOM JKU3HU YEJIOBEKA;

2) mpeacTaBIeHUE O TEOMETPHH KaK cepe MaTeMaTHUECKOW IeATeIbHOCTH, 00 3Tanax e€ pa3BUTHus, O
e€ 3HaYMMOCTH ISl Pa3BUTHUS LIUBUIIN3ALNH;

3) pa3BuTHE YMEHHI PabOTaTh ¢ Y4eOHBIM MATEMATHYECKUM TEKCTOM (aHAIM3UPOBAThH, M3BIICKATH
HE00X0AUMYI0 HH(POPMALIMIO), TOYHO U TPAaMOTHO BbIpa)KaTh CBOM MBICIIH C

NPUMEHEHHEM MaTeMaTHYeCKOW TEPMHUHOJIOTMH W CHMBOJIMKH, TIPOBOAWTH KJIACCHU(PUKAIHH,
JIOrMYecKrue 000CHOBAHMS;

4) BnaseHre 6a30BbIM NOHITUIHBIM allapaToM [0 OCHOBHBIM Pa3/ieiiaM COJCpKaHUS;

5) cucrematnyeckue 3HaHUS O GUrypax U UX CBOIMCTBaX;

6) MpaKkTUYECKH 3HAYMMbIE T€OMETPUUYECKUE YMEHMS M HaBBIKM, YMEHUE MPUMEHATh UX K PELIECHUIO
reOMETPUUYECKUX U HETEOMETPUUECKUX 3a]a4d, 8 UMEHHO:

* 300paxkaTh (GUTYpHI HA TUNTIOCKOCTH;

* HCIIOJIB30BATh FEOMETPUUECKUN SA3bIK Ul OIIMCAHMS IPEAMETOB OKPYKAIOIIETO MUPA;

* U3MEPATH JUIMHBI OTPE3KOB, BEIMYNHBI YIJIOB, BEIUUCIISITH MJIOMAAHN (PUTY;

* pacro3HaBaTh U H300pakaTh paBHbIe, CHAMMETPUYHbIE U OJJOOHBIE PUTYPHI;

* BBINIOJIHAThH IIOCTPOEHUSI TEOMETPUUYECKUX (PUTYp C TTOMOIIBIO LIUPKYJIS U JTUHEUKU;

* YUTaTh U UCIOJIb30BATh MH(POPMAIHUIO, TPEJICTABICHHYIO HAa YepTekKaxX, CXxeMax;

* IPOBOJUTH MPAKTUYECKUE PACUETHI.

Conep:xanue Kypca reomerpun 7-9 kiaccon

[Ipocreiimme reomeTpUIEeCKUE NOCTPOCHUS

Touka, npsamas. Otpe3ok, iyd. Yron. Buasl yrios. CMmexHble M BEpTHKaJIbHBIE yIiibl. buccekrpuca
yrina.llepecekarommecs w© mapamuienbHble npsMble.  llepnenaukyrsipHsle mnpsiMblie.  [Ipu3Haku
NapajuIeIbHOCTH  NpAMBIX.CBOMCTBA NapajuleIbHBIX MNpsAMBIX. [lepneHauKynsip W HakKIOHHAs K
MIPSAMOM.

MHoOroyronsHuKku

Tpeyronbuuku. Buasl TpeyronbHukoB. Meauana, OHCCeKTpuca, BBICOTA, CPEAHSS JIMHUS
TpeyroipHuka. Ilpu3Haku paBeHCTBa TpeyrosibHUKOB. CBOICTBa M TNpH3HAKH PABHOOEIPEHHOTO
TpeyroynbHuKa. CepelnHHBIN NEePHNEeHANKYIAp oTpe3ka. CyMMa YIJIOB TpeyroibHUKA. BHEMHME yriisl
TpeyroiabHuka. HepaBeHcTBO TpeyrosbHHKa. COOTHOIIEHMS MEXKIYy CTOPOHAMHU M YIVIaMH
TpeyronbpHuKa. Teopema [Tudaropa.

[TonoGuble TpeyronbHuku. Ilpu3Haku mnOAOOHMS TPEYrONbHUKOB. TOYKM IEpecedyeHus MeauaH,
OMCCEKTPHUC, BBICOT TPEYTOJIBHUKA, CEPEUHHBIX MEPIEHIUKYIIIPOB CTOPOH TpeyroibHUKa. CBOMCTBO
OuccekTpuchl TpeyroiabHuKa. Teopema daneca. MeTpuueckre COOTHOIICHUS B MPSMOYTOJILHOM
TpeyrojabHuke. CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOTO yIila IPSIMOYTOJIBHOTO TPEYrOJIBHUKA U
yriaos ot 0° 1o 180°.



@opMyIbl, CBA3BIBAIOIIUE CHHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC OJHOIO M TOro ke yria. Pemenune

TPEyroJIbHUKOB. TeopeMa CHHYCOB U TEOpeMa KOCHHYCOB.

Yereipéxyronpuuku. Ilapamnenorpamm. CBoiicTBa M NpU3HAKKU napauieaorpamma. IIpsamMoyroyibHuK,

poMO, KBaJpatT,ux CBOMCTBA U Npu3Haku. Tpanenus. CpenHss IMHUS Tpaneluy U €€ CBONCTBA.

MHoroyroinsHuku. Belnykiible MHOroyroiabHukd. CyMMa yIiloOB  BBIIYKJIOTO MHOIOYI'OJIBHUKA.

IIpaBriIbHBIE MHOTOYTOJIBHUKH.

OKpY>XKHOCTb U KpYT.

OKpy>KHOCTb U KpPYT. DJIIEMEHThI OKPYHOCTHU U KpyTa.

IlenTpanpHple W BHMcaHHbIE yribl. KacaTenbHas K OKPY)KHOCTM M €€ CBoiicTBa. B3aummuoe

pacrojoKeHUue MpsAMOM M OKpPYKHOCTH. OnHMCaHHAass W BIHUCAHHAs OKPYXXHOCTU TPEYrOJBbHUKA.

Bnucanneie 1 onMcaHHble YETHIPEXYTOJBHUKU,MX CBOMCTBA U NPU3HAKUA. BIHCAaHHBIC M ONMCAHHBIE

MHOT'OYT'OJIbHUKH.

I'eomeTpuueckoe mecto Touek (I'MT). CepennHHBIN IEPIICHIUKYIISIP OTPE3Ka U OUCCEKTpHCa yIiia KaK

I'MT.

['eomeTprueckue nocTpoeHus! HUPKYJIeM U JUHEHKoi.OCHOBHBIE 3314l HA ITOCTPOEHHE: TOCTPOCHUE

yIria, paBHOTO JaHHOMY, IIOCTPOEHUE CEPEIUHHOrO IEPIEHIUKYJIApa JAHHOTO OTPE3Ka, IIOCTPOCHHE

IIPSAIMOM, IPOXOIAIIEH Yepe3 NaHHYIO TOUKY U IEPIECHINKYIAPHOU JTaHHOM! IPSIMOH,

[IOCTPOCHHE OUCCEKTPUCHl JaHHOro yria. IlocTpoeHne TpeyrojibHUKa IO 3aJaHHBIM 3JIEMEHTaM.

Merton 'MT B 3agauax Ha HOCTPOCHHUE.

N3mepenune reomerpudeckux /[nunHa orpeska. PaccrosHue mexny aByMms Toukamu. PaccrosHue ot

TOYKH J10 npsAMoil. PaccTosiHre Mexay napamieabHbIMU IPSIMBIMU.

IlepumeTp MHOTOYTOJIbHUKA.

JlnuHa okpyxHOCTH. JlIMHa 1yTu OKpyKHOCTH. I pagycHas mepa yria. BenndnHa BOMCAaHHOTO YIUIA.

ITonatue mniomanu MHoOroyrojibHuka. PaBHOBenukue ¢urypsl. HaxoxkaeHue Iuiomaau KajpaTa,

IIPSIMOYTOJIBHUKA, [TapaJlIeIorpaMMa, TPEeYroJbHUKA, TPAIICLUH.

[Tonsarue nuomanu kpyra. [Inomans cekropa. OTHOMIEHHE TUIOIIAAeH TOJOOHBIX (DUTYD.

JlexapTOBBbI KOOPAMHATHI

dopmyina paccTOSHUSA MEXy IByMs Toukamu. KoopanHaThl cepeHbl OTpe3Ka. Y paBHEHHE (UTYPBHI.

VYpaBHEHUS OKPYKHOCTU U IPSIMOM. YTI0BOH KO3()PUIMEHT IPSIMOH.

Bexropsl

[Tonstue BekTopa. Mopayns (nHa) BekTopa. PaBHble BekTOpbl. KosmmHeapHblE BEKTOPBI.

Koopaunats! Bektopa.CiiokeHHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha uncio. CkanspHoe

IIPOU3BEIEHNE BEKTOPOB. KOCHHYC yriia Mex1y IByMsl BEKTOpaMH.

I'eomerpuueckue mpeodpa3zoBaHus Ha MIOCKOCTH

[Tonstue o mpeodbpazoBanuu ¢urypsl. JBuxenue ¢urypsl.Buasl qeuxeHuss Gurypbl: napamuieabHbId

NEPEeHOC, OceBasi CHUMMETpHs, LEHTpalbHas CHUMMETpHUs, MOBOpOT. PaBHble ¢urypsl. 'omoreTus.

[TogoOue duryp.

DNEMEHTHI JIOTUKU

Onpenenenne. Akcuombl U TeopeMbl. JlokazarenbcTBo. JloKa3aTenbCTBO OT MPOTHBHOTO. Teopema,

obpatHast nanHOW. HeoOxoaumoe U J1oCcTaTOYHOE YCIOBUS. YTOTpeOIeHHE JOTMUECKUX CBS30K eciu
.., MO ..., mo20da U MoJibko mo2od.

I'eomeTpus B HCTOPUYECKOM pa3BUTHN

N3 ucropum reomerpun, «Havana» EBknnaa. Mcropus [laroro nmocrynara EBknmaa. Tpuronomerpus

— Hayka o0 M3MEpeHHHM TpeyrojabHUKOB. I[locTpoeHue mpaBUIBHBIX MHOTOYroJbHHKOB. Kak

3apoawmnack unaes koopauaat. H. U. Jlobauesckwuii. JI. Ditnep. danec. [Tudarop.
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TemaTnuyeckoe NJaIaHUPoOBaHNe. MatemaTuka. S kiace (6 yacoB B Henea10; Bcero 210 yacoB)

Homep Conep:xkanue y4eOHOTO KosaunyecTBo XapakTepucTHKA OCHOBHBIX BU/IOB J€SITEJIbHOCTH YYeHUKA
naparpadga MaTepuasa 4acos (Ha ypoBHe y4eOHBIX AelCTBHI)
I'nasa 1
HatypaJsibHble yncia 23
1 Psin HaTypasibHBIX ynCen 2 Onucvieams CBOWCTBA HATYPAJIbHOTO psAja. UUTaTh U 3anuchiBaTh HaTypaibHbIC YKCIA,
5 3 CPaBHMBATh U YIOPSII0UUBATH UX.
Lndpor. Pacnosnasams Ha yepTexax, pUCyHKaX, B OKPYXKaIOLIEM MUPE OTPE30K, NMPSAMYIO, JIyY,
HecATHIHas 3a1HCE IJI0CKOCTh. [IpuBOAUTH MIpUMeEpBI MOAeNel 3TUX QUryp.
HATypaIIbHBIX HHCCIL Hsmepams bl 0Tpe3KkoB. CTPOUTH OTPE3KH 3a/laHHOM JUIMHbIL. PemaTts 3a1aun Ha
3 Otpesok. JlnHa oTpeska 5 HaXO0XJACHUE JJIMH OTPE3KOB. BhIpaxaTh OJHU eIUHUIIBI JJIMH Yepe3 Apyrue. [[puBoauTtsb
IIPUMEPBI IPUOOPOB CO LIKATAMH.
4 [TnockocTs. 4 Cmpoums Ha KOOPJAUHATHOM JIyde TOUKY C 3aJJaHHOM KOOPAMHATOM, ONPEAEIATh KOOPAUHATY
IIpsmas. JIyu TOYKH
5 [Mkana. 3
KoopanHatHsli 1y4
6 CpaBHEHHE HaTypaIbHBIX 4
qrcen
IToBTOpEHHE N cHCTEMATH3ALUSA 1
y4eOHOro marepuajia
KonTponbhast padorta Ne 1 1
I'naea 2
CioxeHne U BbIYMTAHUE 38

HATYPAJIbHbIX YHCEJI
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7 CrnoxeHne HaTypanbHbIX 5 Dopmynuposams CBOUCTBA CIOKECHUS U BHIYUTAHUS HATypalbHBIX YHCEI, 3aIUCHIBATh 3TH
yucen. CoiicTea cBoiicTBa B BUJE (popmyil. IIpuBOIUTE NpUMEPHI YUCIOBBIX U OYKBEHHBIX BBIPAXEHUH, POPMYIL.
CJIO’KEHUS CocTaBisTh YMCIOBbIE U OYKBEHHBIE BHIPAKEHHS IO YCIOBHUIO 3a/1aud. Pemars ypaBHeHHS Ha

3 B 6 OCHOBAHUU 3aBUCHUMOCTEN MEKIy KOMIIOHEHTaMH JEHCTBUI CIIOKEHMsI U BbIUUTaHUA. PemaTs

bI1UTAHIC HATYPaTIbHBIX TEKCTOBBIE 33]1aUM C TOMOMIBIO COCTABJICHHS yPABHEHHIL.
Hncen Pacnoznasams Ha yepTexax U pUCYHKaX YIJbl, MHOIOYTOJbHUKH, B YACTHOCTH TPEYTOJIbHUKH,

9 YncoBbie u GyKBEHHBIE 3 PSIMOYTOJIBHUKH. Pacrio3HaBaTh B OKpYKaIOIIEM MUPE MOZETH 3TUX (QUryp. }
BbIpaskeHUs1. PopMyIIbl C TOMOLLBIO TPAHCIIOPTHPA H3MEPATH ITPaZyCHBIE MEPBI YIVIOB, CTPOUTD YIJIBI 38/IAHHOH

IpajyCHOI MepBl, CTPOUTH OMCCEKTPHUCY NaHHOTO yria. KnaccuduuupoBath yriibl.
Konrponsnas padora Ne 2 1 KnaccuduuupoBaTb TpeyroJbHUKY 110 KOJMYECTBY PAaBHBIX CTOPOH U IO BHJIaM MX YIJIOB.
OnwuceIBaTh CBOWCTBA MPSMOYTOJIBHUKA.
10 YpaBHeHue 4 H.
axooums ¢ NOMOILBIO (OPMYIT IEPUMETPBI IPSIMOYTOJIbHUKA U KBajpaTa. Pemats 3a1aun Ha
11 Vron. O603HaYEHHE YIIIOB ) HaXO0XKJICHHE IEPUMETPOB MPSIMOYTOJIbHHUKA U KBaApaTa, TPayCHON MEpHI YTIIOB.
Cmpoumb TOTUYECKYIO LIETIOUKY PacCyKICHHH, COOCTaBIATh NOIYYESHHBINH Pe3ylbTaT ¢
12 Bunst yrios. 3mepenue 5 YCIIOBUEM 3aJ1a4H.
YTIIOoB Pacnosnasams Gurypsl, UMeroIIMe 0OCh CHMMETPUN

13 MHOTrOyTrobHHKH. 3
PaBHbIe QurypsI

14 TpeyrosbHUK U €10 BUBI 4

15 [TpsmoyronbHUK. OCh 3
CUMMETPUHU (PUTYPBI

IToBTOpEeHMe M cUCcTeMATH3ALMA 1
y4eOHOI0 MaTepuasa
KonTponbnas padora Ne 3 1
I'naea 3
YMHOXKeHHE U JeJIeHre 45
HATYpaJbHbBIX YHCE]

16 YMHOXEHHE. 5 Dopmynuposams CBOWCTBA YMHOKCHHUS U JISIICHUS] HATYPATLHBIX YUCEI, 3aIACHIBATH 3TH

[TepemectuTensHoe cBoiicTBa B BUJe (popmyil. PemaTh ypaBHEHHs] HA OCHOBAHUH 3aBUCUMOCTEN MEXKIY

12




CBOMCTBO YMHOKEHHUS

KOMIIOHEHTaMHU apU(PMETUIECKHUX ICHCTBHMA.
Haxooums ocTaTok npu A€JI€HUN HaTypasIbHBIX uncell. [1o 3a1aHHOMY OCHOBaHUIO U

17 Couerarenbroe u 4 MOKA3aTE0 CTEIICHN HAXOIUTh 3HAYCHHE CTCIICHN YHCIIA.
PacIpeACUTEIPHOC Haxooums numomaay npsMoyroJIbHUKa ¥ KBaJIpara ¢ moMoIbp Gopmyit. BeipakaTs ogHn
CBOUCTBA yMHOMKCHIA eIMHUIIB! TIIONIAIH Yepe3 Apyrue.
18 Tlernenue 8 Pacnosnasamsv Ha yeprexax ¥ pUCYHKaX MPSIMOYTOJIBHBIN MapajuielIeUIe]l, TUPaMUIY.
Pacrnio3HaBaTh B OKpYKarOIIEM MUPE MOJICNIN ITUX (PUTYD.
19 Jlenenue ¢ 0CTaTKOM 3 H306pasicame pa3BEPTKHU MPSMOYTOIHLHOTO TapaJlJIeIICIUIIea U TUPAMUJIBI.
20 C 3 Haxooums 00BbEMBI IPSIMOYTOJILHOTO MapalIeNIeHIe[a U Ky0a ¢ MOMOIILI0 (DOPMYIL.
TCTICHD dHcia BrIipaxkats oJJHH eJMHUIBI 00BEMA uepe3 Jpyrue.
KontponbHas pabota Ne 4 1 Pewamb koMOMHATOPHBIE 3a/1a41 C IOMOMIBIO ITepedopa BapHaHTOB
21 [Tnomans. [Tnomags 5
PSIMOYTOJIbHUKA
22 [TpstmoyTONbHBIN 4
napaiesenure].
[Tupamuga
23 O06BEM NPAMOYTOJILHOTO 5
napaienenuneaa
24 KomOunaropusie 3a1aun 4
IMoBTOpeHUe U cUCTEMATH3ALMA 5
y4eOHOro MaTepuasa
Konrpomnsnas padora Ne 5 1
I'nasa 4
OOBIKHOBEHHBIE IPOOH 20
25 [TonsiTe OOBIKHOBEHHOM 6 Pacnosznasams 0OBIKHOBEHHYIO JIpOOb, TPAaBUIBHBIC I HETIPABIIIbHBIC IPOOH, CMEIIIAaHHBIC
Ipoou 4HCIA.
Yumamv M 3anuceviéams 0OBIKHOBEHHBIE IPOOH, cMemaHHbIe yuciia. CpaBHUBATh
26 [TpaBuiibHBIE U 3
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HeTpaBWIbHBIE APOOH.
CpaBHeHnue apooeit

OOBIKHOBEHHBIE IpOOU C paBHBIMHU 3HaMeHaTelsIMU. CKIIaJpIBaTh U BHIYNTATh OOBIKHOBEHHBIE
npobu ¢ paBHBIMU 3HaMeHaTesIMU. [IpeoOpazoBbIBaTh HEMPABUIIBLHYIO IPOOh B CMEIIAHHOE
YHCII0, CMEIIAHHOE YHCIIO B HEMPAaBHIIbHYIO Ap00b. YMETh 3aUChIBATh PE3YNIbTAT JICICHUS IBYX

21 CHO}KGUHHe 1 BBITHTAHNC 2 HATypaJbHBIX YUCEII B BUJIC OOBIKHOBEHHOH JpO0OH
nIpo0eii ¢ 0IMHAKOBBIMHU
3HAMEHATEIISIMH
28 Hpobu u aenenue 1
HATYpaJIbHBIX YUCEIl
29 CMmemaHHbIe YHCIia 6
IToBTOpEeHUE U cHCTEMATH3ALHSA 1
y4eOHOro MmarepuaJjia
Kontponbnas pabota Ne 6 1
T'nasa 5
JlecATHYHBIE APOOH 95
30 [Tpencrarnenue 5 Pacnosnaseams, 9uTaTh U 3aIMCHIBATH ICCATUYIHBIC TpoOU. Ha3piBaTh pas3psabl 1ECATUIHBIX
0 JIECATUYHBIX TPOOsX 3HAKOB B 3aMHCH JECATUUHBIX Apobeii. CpaBHUBATH AecATUYHBIC ApoOu. OKPYIIIATh JeCATHUHBIE
31 c A IpoO¥ U HATypaJIbHBIE YKCIa. BEITIOTHATE MPUKHUIKY PEe3yIbTaTOB BEIYHCICHUH. BBITOIHAT
pangHHe ACCATHIHBIX apudmeTnyecKkre AeUCTBUS HAJl IECATUIHBIMU APOOSIMHU.
ApooeH Haxooums cpennee apupMeTHIeCKOe HECKOIBKIX Yrcel. [[pUBOUTE TPUMEPHI CPEITHUX
32 OKpyTIeHHe qrcen 3 3HAUEHUN BEIUYUHBI. Pa3bsICHATE, UTO TaKOE «OJHH MPOLEeHT». [IpencTaBisITh MPOLIEHTHI B BUJIE
TTpuKHKH JECSITHYHBIX APOOCH U JIeCATUIHBIC IPOOH B BUC MPOIIEHTOB. HaX0MUTh POICHT OT YKCiIa U
YHCIIO 110 €T0 MPOIIEHTaM
33 Co’)keHMe U BbIYUTAHHUE 7
JECATUYHBIX Tpo0ei
KonTponbnas padota Ne 7 1
34 YMHOXKEHUE AeCITHIHBIX 8
npoobeit
35 JleneHue neCATUYHBIX 10
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npobeit

KonTponbrast padota Ne 8 1
36 Cpennee 3
apudMeTHIECKOoe.
Cpennee 3HaueHUE
BEJIMYMHBI
37 [Tpouentsl. Haxoxnenue 5
IPOIICHTOB OT YHCIIa
38 Haxoxxnenue uncia mo ero 5
IPOIICHTaM
IMoBTOpEeHMe U cCHCTEMATH3AHUSA 2
y4eOHOI0o MaTepuaja
KonTponbras padora Ne 9 1
IToBTOpEHHE U cUCTeMATH3ALUSA 29
y4eO0HOro MmaTepuasa
YnpaxHeHus 115 IOBTOPEHUS Kypca 28
5 kimacca
KonTponbnas padora Ne 10 1
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TemaTnyeckoe IJIaHupoBanue. MaremMaruka. 6 KJjace, (6 4acoB B HeA€CJ110, BCEI'O 210 ‘IaCOB)

Homep Conep:xkanue y4eOHOTO KouunvecTBO XapakTepuCcTHKA OCHOBHBIX BH/I0B JeSITEJIbHOCTH YYEHHKA
naparpada MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AeliCTBHIi)
I'nasa 1
JeTMMOCTh HATYPAJIbHBIX YHCeJl 22
1 Jenurenu u KpaTHbIE 3 Dopmynuposams ONpeEICHUS] TOHATHI: 1€IUTENb, KPATHOE, IPOCTOE YUCIIO, COCTABHOE YUCIIO,
5 - 3 o0uuii neauTens, HauOOIbIINI OOIIKI AeTUTENb, B3AUMHO MPOCTHIE YKcia, 001ee KpaTHoE,
lgmH;‘KH HZHHMOCTH Ha HauMeHbIIee o0Iee KpaTHOE U MPU3HAKY JSIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
»Ha O M HA Onucwvieams TipaBUiIa HaxXoXAeHUs HanbombIiero odmero aenutens (HO/I), Haumenbiiero
3 TIpH3HAKY TETMMOCTH Ha 4 obmero kparnoro (HOK) HeckonbKUX dncen, pa3ioKeHUs: HaTypallbHOTO YUCJIA Ha POCTHIE
9 4 Ha 3 MHOKUTEH
4 [TpocThie U cocTaBHbIE 2
qucna
5 HauGonpmmii oOmui 4
JIEJIUTENb
6 Haunmensbiiee oo1ee 4
KpaTHOE
IloBTOpEeHHNE U cUCTEeMATH3ANMA 1
y4eOHOro marepuaJia
KonTponbnas padorta Ne 1 1
I'naea 2
OO0ObIKHOBEHHBbIE IPOOH 47
7 OcHOBHOE CBOMCTBO 3 Dopmynuposamp OTIpeNIeNIeHUs OHATHIA: HECOKpaTuMasi 1poOb, 00N 3HAMEHAaTelNb ABYX

Ipodu

npoOeit, B3auMHO oOpaTHbIe Yucia. [[puMeHsITh OCHOBHOE CBOMCTBO JAPOOH IJIsi COKPAIIICHHS
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Homep Conep:kanue y4eOHOTO KouunvecTBO XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYEHHKA
naparpada MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
8 Cokpaienue apooei 4 npobeit. [TpuBoauTh 1podu kK HOBOMY 3HaMeHartelt0. CpaBHUBATh OOBIKHOBEHHBIC IPOOH.
9 1 cen A BemonHsaTs apudmernyeckue neicTBUs HaJl OOBIKHOBEHHBIMH JPOOSMHU.
é’HBeHeHHe AAPOOCH K Haxooums npoOb 0T 4Kciia ¥ YUCIIO 10 33JaHHOMY 3Ha4€HHUI0 ero apoou. [Ipeobpa3oBbIiBaTh
% memy 3HaMeH6anmIO' OOBIKHOBEHHBIC APOOU B AecaTHUHbIC. HaxoauTh necsaTiaHOe MPUOINKEHHE 0OBIKHOBEHHON
paBHEHHE JIpobeit poGH
10 CrnoxeHue ¥ BbIUUTaHUE 5
npobeit
KonTponpsHas padora Ne 2 1
11 YMHOKeHUEe apodeit 6
12 Haxoxnenne npodu ot 4
qucna
Konrponsnas padora Ne 3 1
13 B3anMHo oOpatHble yncna 1
14 Henenue npobeit 5
15 Haxoxnenue yucna no 3
3HAUEHUIO ero Apodu
16 [IpeobpazoBanue 2
OOBIKHOBEHHBIX JIpoOeil B
JECATHYHBIC
17 beckoneunsie 2
HEepUOTNYECKUe

JECSITUUHBIE TPOOH
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Homep Conep:kanue y4eOHOTO KouunvecTBO XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYEHHKA
naparpada MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
18 Hecsarnanoe 2
npuOIKEHNE
OOBIKHOBEHHOU JIpOOH
IToBTOpEHHE U cHCTEMATH3ALMA 1
y4eOHOro MmaTepuaJia
Konrponsnas padora Ne 4 1
I'naga 3
OTHOIEHNS U TPONIOPIUM 35
19 OtHowenus 3 Dopmynuposams ONPENEIECHUS IOHATHI: OTHOLIEHHUE, TPONOPLIHUS, IPOLEHTHOE OTHOILIEHUE
JIBYX YHCEJI, MPSIMO MPOTIOPLUUOHATIBHBIE U 00paTHO MPOMOPLHUOHATIBHBIE BETHUUHBL. [I[pUMEHATH
20 1Iponopuum 5 OCHOBHO€ CBOMCTBO OTHOILIEHUS U OCHOBHOE CBOMCTBO nponiopuuu. [IpuBoauts npumepsl u
21 TIpOLEHTHOE OTHOLIEHHE 4 ONMCHIBATh CBOMCTBA BEJIUYMH, HAXOASIIUXCS B IPSAMOM 1 00paTHON MPONOPIMOHATBHBIX
JBYX HCEN 3aBUCUMOCTSX. HaX0quTh NpOLIEHTHOE OTHOLIEHHE ABYX 4YHcen. [lenuTs uncio Ha
IIPOMOPLUOHANIbHBIE YaCTH.
KonTponbnas padora Ne 5 1 3anucvisams ¢ TOMOLIbIO0 OYKB OCHOBHBIE CBOMCTBA IPOOH, OTHOIIEHHS, TPOIOPLIUH.
Ananuzuposams UHHOPMALINIO, IPEICTABICHHYIO B BHJI€ CTOJI0YATHIX U KPYTOBBIX JHAarpamM.
22 [Ipamas u oOpatHas 3 [TpencraBasaTh HH(GOPMALMIO B BUJIE CTOJIOUYATHIX U KPYTOBBIX JHATPAMM.
TPOTIOPHHOHAIILHEIC IIpusooums ipuMepsl caydaiHbIX coObITHI. HaxoIuTh BEpOATHOCTD CIy4aitHOro coObITHS B
3aBHCHMOCTH OIBITaX ¢ PABHOBO3MO>KHBIMH MCXOJIaMHU.
23 JleneHue ynca B JaHHOM 2 Pacnosnasams Ha yepTexkax U pUCyHKaX OKPYXKHOCTb, KPYT, LIUIMHAP, KOHYC, chepy, Imap U Ux
OTHOMICHMH aJieMeHThI. Pacrio3HaBaTh B OKpYXKalOLEM MUPe MOJIENH 3TUX GUryp. CTpoUTh ¢ TOMOILBIO
LHUPKYJIS OKPY>KHOCTh 33JJaHHOTO pannyca. M3006paxaTs pa3BEPTKU LHWIMHIPA U KOHYCA.
24 OKPYKHOCTb U KPYT 3 HaspiBath npubnmxEénHOe 3HaueHue yrcia . HaxoauTs ¢ momouisio Gopmys AIHHY
OKPYXHOCTH, IJIOMIAb Kpyra
25 JlmHa OKPY)KHOCTH. 4

ITnomans kpyra
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Homep Conep:kanue y4eOHOTO KouunvecTBO XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYEHHKA
naparpada MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
26 [umuuap, KOHYC, map 1
27 HuarpamMmmbl 3
28 CrnyqaifHbie COOBITHS. 3
BeposiTHOCTB CitydaiiHOTO
COOBITHS
IloBTOpEHUE M cUCTEeMATH3ALUSA 2
y4eOHOro MmaTepuaJia
Konrponsnas padora Ne 6 1
I'naga 4
PanuonajnHbIe YHCIA 79
U 1eficTBUS HAJl HUMH
29 [TonoxxurenbHbIE U 2 IIpu6ooums prUMephl UCIIOJIB30BAHUS MTOJIOKUTEIbHBIX U OTPULIATEIIbHBIX YHCET.
OTpHULATENIBHBIE YUCIIA DopMyIMpoOBaTh ONPENEIECHUE KOOPANHATHON psiMOi. CTPOUTh HAa KOOPIMHATHON NPSIMOMN
30 K 3 TOYKY C 3aJJaHHOM KOOPAMHATON, ONPEIEIATh KOOPANHATY TOUKH.
OOpAHMHATHA MpAMas Xapakmepuz06ams MHOXKECTBO LEbIX yhced. OObACHATh MOHATHE MHOXKECTBA PallMOHAIBHBIX
31 Lenbie 2 HCCTL.
anciaa. PalpoHAIBHBIC Dopmynuposams onpenerncHre Moays uncia. Haxoaurs Moayns uucia.
e CpasHusams paliioHaIbHbIE YKcia. BoIMONHATE apugmeTnueckre AeCcTBUS Haj
palnMoOHAIBLHBIMU YUCIIaMH. 3alIUChIBaTh CBOMCTBA apu(MeTHUECKUX JeHCTBUI HaJ
32 Monayns uncna 4 parmoHaTBHBIMK unciIamMu B Buse Gpopmyn. HazeiBate k03 duiineHT OyKBEHHOTO BHIPAKCHHUS.
33 C 4 Ilpumensams cBONCTBA NPU PELLICHUHU YpaBHEHMN. PelaTh TEKCTOBBIE 3a/1a4M C TIOMOIIBIO
paBHEHUE YUCEI yPABHEHHIL.
Koutponbhas paGora Ne 7 1 Pacnosnasams Ha yepTexax U pUCYHKaX NEPIEHANKYISIPHBIE U TapAJUIEIbHBIE NIPSIMBIE,
¢burypsl, UMEIIINE OCb CHMMETPHH, LIEHTP CUMMETPUU. YKa3bIBaTh B OKPYXKAIOIIEM MUPE
34 CrnosxeHue palmoHaIbHBIX 4
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Homep Conep:kanue y4eOHOTO KouunvecTBO XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYEHHKA
naparpadga MaTepuaJa 4acoB (Ha ypoBHe y4eOHBbIX JeHCTBHIA)

yucel Mozenu 3tux guryp. DopmynupoBaTh OnpeaeaeHre NePHeHAUKYISIPHBIX MPSMBIX U

35 Croi 3 napajvieabHbIX NPSAMBIX. CTPOUTH C TOMOIIBIO YTOJIbHUKA NEPICHAUKYIISPHBIE MPSIMbIC U

BONCTBA CIIOKCHIA napajuieJbHbIe MPsIMbIE.

PalMOHAJIPHEIX HACCT ObvsacHams 1 WILTIOCTPUPOBATH MOHITHE KOOPAUHATHOM mi1ockocTu. CTpOUTh Ha

36 BeI4pTaHme 5 KOOPJMHATHOM TJIOCKOCTU TOYKH C 3aJJaHHBIMU KOOPAMHATAMH, ONIPEAEIISATh KOOPAUHATHI TOYEK
PAIMOHATHHBIX THCE Ha TI0CKOCTH. CTPOUTH OTIETBHBIE rpaibmcn 3aBUCUMOCTEN MEXAY BETMYMHAMU IO TOYKAM.

AHanu3upoBath rpaduKku 3aBUCUMOCTEN MEXy BeTUYUHAMU (pacCTOSHUE, BpeMsl, TeMIepaTypa

KonTponbnas pabota Ne 8 1 U T.I.)

37 YMHOKEHHE 4
palOHATBHBIX YUCEI

38 CBoiicTBa yMHOKEHUS 3
paloHaIbHBIX YHCEI

39 Koadduunent. 6
PacnpenenurensHoe
CBOMCTBO YMHOKEHHUS

40 Jlenenue paiMOHaIbHBIX 5
quCen
KonTpoabnas padora Ne 9 1

41 Pemenne ypaBHeHuit )

42 Pemrenne 3amay ¢ 6
MOMOIIIbIO YPAaBHEHUI
KonTtponbHas pabora 1

Ne 10
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Homep Conep:kanue y4eOHOTO KouunvecTBO XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYEHHKA
naparpada MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
43 [TepnenaukynsipHbIe 3
psSIMbIE
44 OceBas U LIeHTpallbHAs 4
CUMMETpUU
45 [TapannenbHbIC PSIMbIC 2
46 KoopaunatHas miockocTsb 4
47 I'padpuxu 3
IloBTOpEHUE U cUCTEeMATH3ALMA 2
y4eOHOro MaTepuaJia
KonTponbaas padbora 1
Ne 11
IloBTOpEeHHNE U cUCTEeMATH3ANMA 97
y4eOHOro MmaTepuaJa
[ToBTOpEHME U cUCTEMaTU3ALHS 26
y4eOHOro MaTepualia Kypca MaTeMaTUKU
6 kmacca
Kontponbnas padota No 1

12
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TeMaTHyecKoe IJIAHUPOBAHME. Aareopa. 7 kjiace, (3 yaca B Heaeawo, Becero 105 yacon)

Homep Conep:xkanue y4eOHOTO KouunvecTBO XapakTepucTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYEHHKA
naparpada MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
I'nasa 1
JIuHeiiHOe ypaBHeHHE 15
¢ O/THOM MepeMeHHOM
1 Beenenue B anrebpy 3 Pacnosnasams unucioBble BBIPAXKEHUS U BBIPAXKCHUS C IEPEMEHHBIMU, JIMHEIHBIC YPaBHEHUS.
N [TpuBOIUTE NpUMEpPHI BBIPAKEHUH ¢ IEPEMEHHBIMU, TUHEUHBIX ypaBHEHUNH. COCTaBIATh
2 HHHefIHoe YPaBHCHHUE € 5 BBIPQ)KEHUE C MEPEMEHHBIMHU IO YCIOBUIO 3a7auil. BBIMONIHATE peoOpa3oBaHus BbIPAKEHUM:
OJIHON TICPEMCHHON NPUBOINUTH MIOJAOOHBIE ClIaraeMble, PaCKpbIBaTh CKOOKH. HaxoauTh 3HaueHUE BBIPAKECHUS C
3 PelreHie 3a1a4 ¢ 5 NEPEMEHHBIMU [IPU 33JJaHHBIX 3HaUEHUAX nepeMeHHbIX. Kiaccuduunpoats anredpandeckue
MOMOLLBIO YPABHEHHUiT BbIpaxkeHHs1. ONKUCHIBATH 11E€JIbI€ BHIPAXKEHUSI.
Dopmynuposams OIpeieNeHne TUHEHHOro ypaBHeHU. PelaTh TuHelHOoe ypaBHEHHE B 001LEeM
IToBTOpEHUE 1 BuJie. IHTEpIIpeTHPOBATh YpaBHEHUE KaK MATEMATUYECKYIO0 MOJIEIIb PEAIBHON CUTYallUU.
cUCTeMaTH3alus yaeOHOro OnucelBaTh CXeMy pelEHUsI TEKCTOBOM 3aJjaui, IPUMEHSATD €€ JIUIs pelIeHMs 3a1a4
MaTepuaia
Konrponbnas padora Ne 1 1
I'naga 2
Lenble BoIpaeHUs 52
4 ToXAECTBEHHO paBHbIE 2 Dopmynuposamo:
BbIpakeHUs. ToxIecTBa onpedenenus; TOXJIECTBEHHO PaBHBIX BBIPAKEHUI, TOXK/IECTBA, CTETIEHU C HATYPaJIbHBIM
MoKa3aTresieM, OJIHOUJIeHa, CTAaHAAPTHOTO BHJIa OJTHOWIeHA, KOd(dUlLlMeHTa OAHOWIEHA, CTEIIEHU
5 Crernenb ¢ HaTypalbHbIM 3 OJIHOWICHA, MHOI'OUJIEHA, CTEIIEHU MHOTO4JICHA;
ToKasaTe/ieM €6801icmea: CTENIEHN C HAaTypaJbHbIM MOKA3aTeNIeM, 3HAKA CTEIICHU;
6 CRONCTRA CTEIICHM C 3 npasuna: 10Ka3aTelIbCTBa TOXKIACCTB, YMHOKEHUS OJHOUYICHA HA MHOTOYJIEH, YMHOXKXEHUS

HaTypaJIbHBIM
HoKa3aresneM

MHOT'OYJICHOB.
,HOKGS’blGCZWlb CBOMCTBA CTEIIEHU C HaTypaJIbHBIM ITOKA3aTCJICM. 3amuckeIBaTh U JOKa3bIBaTh
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Homep Conep:xkanue y4eOHOTO KouunvecTBO XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITeJIbHOCTH YYEHHKA
naparpadga MaTepuaJa 4acoB (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
7 OnHouNEeHBI 2 (dbopMyIIbl: MPOU3BEICHHSI CYMMBI U Pa3HOCTH JABYX BBIPAXKEHUM, PA3HOCTU KBAJPATOB JABYX
BBIPKEHMI, KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH JIBYX BBIPaXKEHUN, CyMMBbI KyOOB U
8 MHorouseHbl 1 o
pa3HOCTU KyOOB JIBYX BBIPaXKCHHIA.
9 CI105%EHNE 1 BEIYUTAHKE 3 Buviuuciams 3Ha4yeHNE BBIPAKEHUHN € IIEpEMEHHBIMU. [ [pUMEHATh CBOMCTBA CTENEHU IS
MHOIOWIEHOB npeoOpa3oBaHus BhIpaKEHUI. BBIMOIHATE yMHOKEHHE OJTHOUWICHOB U BO3BEJIEHUE OJJTHOUYICHA
B cTerneHb. [I[puBOIUTh OJTHOWIECH K CTAaHIAPTHOMY BHY. 3allMCHIBATh MHOTOYJICH B
KonTponbras padora Ne 2 1 CTaHJapTHOM BUJE, ONPEEISITh cTereHb MHOrowieHa. [IpeoOpa3oBbIBaTh MpON3BEICHUE
10 v 4 OJIHOWICHA ¥ MHOTOYJIEHA; CYMMBI, Pa3HOCTH, TPOU3BEJCHUS IBYX MHOTOUJICHOB B MHOTOUJICH.
MHOMCHUE OZTHOMIICHA BhIonmHATE pa3nokeHrne MHOTOYIeHa Ha MHOYKUTENN CIIOCOOOM BbIHECEHHUS 00IIETr0o
Ha MHOTORICH MHOJKHUTEJSI 32 CKOOKH, CITIOCOOOM TPYIIITUPOBKH, TI0 (POPMYIIaM COKPAIEHHOTO YMHOKEHUS U C
11 V MHOKEHHE MHOIOWICHA 4 MPUMEHEHHEM HECKOJIbKHX Ccrloco00B. Mcnonp30BaTh ykazaHHbIE IPeOOpa30BaHUs B MIPOLIECCe
HA MHOFOWICH pelIeHUs] ypaBHEHHH, I0KAa3aTEIbCTBA YTBEPKICHUM, PEIICHUS TEKCTOBBIX 3a/1a4
12 Pasnoxxenre MHOTOWJICHOB 3
Ha MHO>KHUTEIIH.
Boinecenue obuiero
MHO>KHUTEJS 32 CKOOKH
13 Pa3noxeHnne MHOTOUYJIEHOB 3
Ha MHOXXHTEIH. MeToJ
TPYIIIUPOBKHU
KonrtpomnsHas padora Ne 3 1
14 [TpousBeneHne pasHOCTH U 3
CYMMBI JIBYX BBIPQ)KEHUM
15 Pa3HocTh KBagpaToB ABYX 2
BBIPAKECHUI
16 KBanpar cymmsl 4
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Homep Conep:xkanue y4eOHOTO KouunvecTBO XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITeJIbHOCTH YYEHHKA
naparpadga MaTepuaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
Y KBaJpaT pa3HOCTH JBYX
BBIPAKCHUM
17 [IpeoOpazoBanue 3
MHOTI'OYJICHA B KBaApaT
CYMMBI WJIH Pa3HOCTHU
JIBYX BBIPaXKCHUU
Kontponbnas pabota Ne 4 1
18 CymMa u pa3HOCTh KyOOB 2
JIBYX BBIPAKCHUU
19 [Ipumenenue pa3ianuHbIX 4
CHoco00B Pa3IoKEeHUs
MHOTrOYJIeHa Ha
MHOKUTENH
[ToBTOpEeHUE N 2
cUCTeMaTH3alus yueOHOro
MaTepuaia
KonrponsHas pabora Ne 5 1
I'nasa 3
DyHKIHT 12
20 CBs13u MEXIY 2 IIpugooums iprMepsl 3aBUCUMOCTEN MEXy BETUUMHAMU. Pa3nuyarh cpenn 3aBUCUMOCTEH
BenuunHamMu. OyHkus (yHKIMOHATIBHBIE 3aBUCHUMOCTH.
Onucvieams nouamus. 3aBUCUMON U HE3aBUCHUMOI epEMEHHBIX, (PYHKIIUU, apTyMeHTa
21 CriocoObI 3a1aHus 2

byHKIUA

¢byHK1nYU; ciocoOsl 3aaanus GyHKIuU. PopMyIHPOBATE ONPEAEIICHUs: 00JIACTH ONpeAeICHUs
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Homep Conep:xkanue y4eOHOTO KouunvecTBO XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITeJIbHOCTH YYEHHKA
naparpadga MaTepuaJa 4acoB (Ha ypoBHe y4eOHBbIX JeHCTBHIA)

22 I'paduk dysakmm 2 byHKIMH, 00J1acTH 3HAYCHUH PyHKINH, Tpaduka GyHKIIUU, TUHEHHOW PYHKITUHU, TIPSIMOM

- B IPONOPLUOHAIBHOCTH.

23 JlnHeiHas (byEIKLII/IH, ce 4 Buviuucnams 3nauenre GyHKIMY 110 3aJJaHHOMY 3Hau€HUI0 aprymenTa. CocTaBlATh TaOIUIIbI
rpa¢uk u cpoiicrsa 3HayeHu#t pyHkuuu. Ctpouts rpaduk GyHkmy, 3aganHoi Tabauano. [1o rpaduxy ¢yHkmm,
TloBTOpEHHE I 1 SABJISIFOLIENCS. MOJICIIBIO PEATILHOTO MTPOLIECCa, ONPENEIATh XapaKTEPUCTUKH 3TOT0 IIpoLecca.
CHCTEMaTH3aLys y4eGHOro Crpouts rpaqlmc JTUHEHHOU (QYHKIHUHU M MPSIMOI MPONMOPIHMOHAIEHOCTH. ONMUCHIBAaTh CBOMCTBA
MaTepHana ITUX QYHKIHI
Konrponsnas padora Ne 6 1

I'naga 4
Cucrembl THHEHHBIX YPABHCHHU I 19
¢ IBYMs NlepeMeHHbIMH

24 YpaBHeHUs ¢ IBYyMSI 2 IIpueooumys npumepol: ypaBHEHUS C ABYMS [IEPEMEHHBIMU; JIMHEHHOTO YPABHEHHUSI C ABYMS
NIEPEMEHHBIMU IIEPEMEHHBIMH; CUCTEMBI JIBYX JIMHEWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU; PEAbHBIX

- IIPOLIECCOB, /Ul KOTOPBIX YPaBHEHHUE C IBYMs IEPEMEHHBIMU WM CHUCTEMA YPaBHEHUH ¢ JBYMsI

25 JlunenHoe ypaBHEHHE ¢ 3 NIEPEMEHHBIMHU SIBJIIFOTCSI MATEMAaTHYECKUMH MOJEIISIMU.

ABYM3I TICpCMCHHBIMH 1 OnpenensTs, ABISETCS JIM Napa YUCell pelIeHUEM JaHHOTO YPaBHEHHUS C ABYMS [IE€PEMEHHbBIMHU.
ero rpagux Dopmynruposams:

26 CHCTeMbI ypaBHEHHI ¢ 3 onpeoeneHus: pelIeHNs] ypaBHEHUS C BYMsI IEPEMEHHBIMU; YTO 3HAYUT PELIUTH YPaBHEHHE C
JBYMSI TIepeMEHHBIMH. JIByMsl IEpEMEHHBIMU; I'pauKa ypaBHEHUS C IBYMs TIepEMEHHBIMH; JMHEWHOTO ypaBHEHUS C
T'paduueckuii MeTon ABYMsl [IEPEMEHHBIMH; PEIICHU CHCTEMBI YPaBHEHUIE C ABYMS IEPEMEHHbIMMU;

DEIeH s CHCTEMBI JIBYX ceolicmea yPABHEHHUH € JIBYMs [IEPEMEHHBIMH. }
JMHEHHBIX YpaBHEHHIH ¢ Onucvieamy: CBOICTBa rpadyKa JMHEHHOTO YpaBHEHHS B 3aBUCUMOCTH OT 3HAYEHUI
JBYMSI TIepEMEHHBIME K03 PHULIMEHTOB, rpaduIecKuii METO PELICHUs CUCTEMBI JIBYX YPaBHEHUI ¢ ABYMs }
MePEMEHHBIMH, METO/I TOJICTAHOBKU U METOJ CJIOKEHUS JJIsl PELIEHUS] CUCTEMBI IBYX JTMHEHHBIX
27 Pemenne cucrem 2 YPaBHEHUU C ABYMs [IEPEMEHHBIMH.

JIMHEUHBIX YPABHEHUN
METO/IOM ITOACTAHOBKHU

Cmpoumw rpadvK JIMHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMH. Penrath cucTemMsl 1ByX
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Homep Conep:xkanue y4eOHOTO KouunvecTBO XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITeJIbHOCTH YYEHHKA
naparpada MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
28 Pemenue cucrem 3 JIMHENHBIX YPABHEHUH C ABYMs IEPEMEHHBIMH.
JIMHEVHBIX YpaBHCHUHN Pewamu TexcToBBIE 3a1a4, B KOTOPBIX CUCTEMA JIBYX JJMHEUHBIX YPABHEHUN C IBYMSI
METO/I0OM CJIOKEHHUS IIEPEMEHHBIMU SBJISETCA MAaTEMATUYECKOW MOJIENBbIO PEAIBHOIO MPOLECCa, U UHTEPIIPETUPOBATH
pe3ynbTaT pelIEHUs CUCTEMBI
29 Pemenue 3amay ¢ 4
IIOMOIIBIO CUCTEM
JIMHEUHBIX YpaBHEHUN
[ToBTOpEHHME M 1
cUCTeMaTH3alus yueOHOro
Marepuana
KonTponbnas padorta Ne 7 1
IloBTOpEHUE M cUCcTEeMATH3ALUS 7
y4eOHOro MmaTepuaJia
VYrpaxHeHus Uil TOBTOPEHUS Kypca 6
7 kyacca
HToroBast KOHTpOJIbHas paboTa 1
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TemaTnueckoe mianuposanue. Ajgareopa. 8 kiaace, (3 yaca B Hexe10: Bcero 105 yacon)

Homep Conep:xaHue y4eOHOT0 KoauuectBo XapakTepucTHKA OCHOBHBIX BH/IOB J1eSIT€IbHOCTH YUeHHKA
naparpaga MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JelcTBHUIl)
I'nasa 1

PanuonanbHbIe BbIpaKeHUsI 44

1 PanmonansHbIe 1poOH 2 Pacnosnasams nienpie palmoHaIbHBIC BRIPAKECHHUS, IPOOHBIE PAIlIMOHATILHBIC BBIPAKEHUS,

. OCHOBHOE CROHCTRO 3 MIPUBOJIUTH TIPUMEPHI TAKUX BBIPKECHUH.

. Dopmynuposams.
palMoHaIbHOI 1pobu onpeoeneHus; PATMOHATILHOTO BRIPAKEHUS, JTOITYCTUMBIX 3HAYCHHH TEPEMEHHOM,

3 L — 3 TOKJIECTBEHHO PaBHBIX BBIPAKEHUH, TOXKIECTBA, PABHOCUIIbHBIX YPAaBHEHUH, PallHOHAIEHOTO
PAIHOHATBHBIX POBEi ¢ yYpaBHEHUs, CTCTICHH C HYJICBBIM ITOKa3aTeJIeM, CTEIICHH C [IEIBIM OTPUIATESILHBIM ITOKA3aTelIeM,
ONMHAKOBBIMY CTaHJAPTHOTO BHJIA YKCia, OOPATHOW MPOMOPIIMOHAIBHOCTH;

JHAMEHATEISIMH c601licmea.; OCHOBHOE CBOMCTBO PaIlMOHAIILHOMN APOOH, CBOWCTBA CTETICHH C LIEJIBIM
4 CrnoxeHue ¥ BBIYMTaHHE 6 nokasaTeneM, ypaBHeHuH, QYHKIHH Y =E ;
PALMOHAIBHBIX Ipo0ei npasuna: CIOKEHNs, BBIYUTAHUS, YMHOKEHUS, JIEIEHNs Ipo0eii, BO3BEIEHUs APOOU B CTEIEHb;
C pa3HbIMH Yycao6ue paBeHcTBa IpooH HYIIO.
SHaMCHATCIAMHA Joxazviéams CBOMCTBA CTEIEHU C IEIBIM [TOKA3ATENIEM.
KoutpossHas paGora Ne 1 1 Onucvleams TpadUueCKUil METOJT PEIICHUs] YPAaBHEHUM C OJTHOM IMEPEMEHHOM.
Ipumensams OCHOBHOE CBOMCTBO pallMOHAIBHOM IpOOH 7Sl COKpAIeHHsI U TTPeo0pa30oBaHUs

5 YMHOXEHUE U JeIICHNE 4 npobeit. [IpuBoauTth npodu k HOBoMY (001IeMy) 3HaMeHaTen0. HaxoauTe cymmy, pa3HOCTb,
paroHaIbHBIX IPOOEH. MIPOU3BEICHNE U YaCTHOE Jpo0Oeii. BEIMOTHATE TOXKIECTBEHHBIE TPEOOPA30BAHHUS
Bo3senenue palMOHANBHBIX BBIPAKEHUH.
parroHaIbHON Apodu B Pewams ypaBHEHUs ¢ IEpeMEHHON B 3HAMEHATeNe IPoOH.

CTCTICHb Ilpumensimo CBONCTBA CTEIICHU C IIEIIBIM ITOKa3aTesIeM JUIsl MpeoOpa3oBaHUs BEIPAKCHUN.
3anucvlieamp 4rcna B CTAHIAPTHOM BUJIE.

6 ToxXecTBeHHEIE 7
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npeoOpa3oBaHUs
paroHaIbHBIX
BBIPAKCHUM

Konrponbnas padora Ne 2

PaBHOCHIIBHEIE
ypaBHEHHUS.
PanuonansHble ypaBHEHUS

CrerneHs ¢ UEIbIM
OTPHIATESIIEHBIM
roxasarejieM

CBoiicTBa creneHu
C LEJIBIM IT0KAa3aTeIeM

10

DOyHKIMA Y = K
X

u e€ rpadux

Konrtpomnsnas padora Ne 3

k
Buvinonnams noctpoenue u ureHue rpapuka GyHKuuud Yy = —
X

TI'naea 2

KBaaparubie KOpHH.
JleiicTBUTEIbHBIE YHCIA

25

11

DOyHKIWMA Y = X
u e€ rpadux

12

KBagparHble KOpHH.
Apudmernueckuit
KBaJPaTHBIA KOPEHb

13

MHOXECTBO U €T0
3JIEMEHTEI

Onucvléams: TOHATHE MHOXKECTBA, DJIEMEHTAa MHOXKECTBA, CIIOCOOBI 3a/1aHUSI MHOXKECTB;
MHO>KECTBO HATYPaJIbHBIX YHCEJ, MHOKECTBO II€JIbIX YHCEJ, MHOXKECTBO PAIIMOHAIBHBIX YHCE,
MHO’KECTBO JIEHCTBUTENBHBIX YUCEI U CBA3HM MEXIY 3TUMHU YHCIOBBIMA MHOKECTBAMU; CBA3b
MeX 1y OECKOHEUHBIMU JIECATUYHBIMU APOOSIMU U PALIMOHAIBHBIMH, UPPALMOHAIbHBIMU
YHCIaMU.

Pacnosnasamsb panmoHanbHble U UppaloHaIbHbIe yncia. [IpuBoauTh IpUMephl paliMOHaIbHBIX
4KCell U UppallMOHAIbHBIX YUCEIL.

3anucvieams ¢ noMouIb0 GOpMYII CBOMCTBA IEHCTBUM C IEHCTBUTEIbHBIMU YUCIAMHU.
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14 [TonMHO)keCTBO. 2 Dopmynuposamy:
Onepanuu Haj onpedeneHus; KBapaTHOTO KOPHS U3 YKcia, apu(pMETHIECKOro KBaJIpaTHOrO KOPHSI U3 YUCIA,
MHOXECTBAMHU PaBHBIX MHOKECTB, IOJJMHOKECTBA, IEPECEUECHUSI MHOKECTB, 00bEMHEHUS MHO)KECTB;
. 2 J
ceoticmea: KKK Y = X°, apuMeTH4eCKOro KBaJIpaTHOr0 KOPHS KIUU Y =~/X .
15 UucnoBele MHOXKECTBA 2 pyn f[ y » apug P pHA, yHKIIH Y
Jloka3pIBaTh CBOMCTBA apu(PMETUYECKOTO KBAJAPATHOTO KOPHSI.
. . 2
16 CaoiicTBa 4 Cmpoums rpaduxu QyHKIMA Y = X HY =+/X .
apuhMeTUIECKOTO .
Ipumenamo nonsTHE apuPMETHIECKOTO KBAIPATHOT'O KOPHSI JIIsl BBIYMCIICHUS 3HAYCHHI
KBaJ[paTHOTO KOPHS .
BBIpA)KEHUH.

17 ToIeCTBEHHBIC 5 Ynpowamo BeipaxeHus, coaepxaiiue apudmerndeckue KBaapaTHbie KopHu. PemaTth
Npeo6pa3oBaHus ypaBHeHHs. CpaBHUBATh 3HAUEHUS BBIPAKXCHUN. BHIMOTHATE TpeoOpa3oBaHue BHIPAKEHHH C
BBIPAXKEHNIT, COepIKALIIX MIPUMEHEHHEM BBIHECEHHSI MHOXKUTEJIS U3-TI0]] 3HAKa KOPHSI, BHECEHUS MHOKUTEIS MO 3HAK
KBajIpaTHbIE KODHH KOpHS. BBIMOTHATE OCBOOOX/IEHUE OT HPPALMOHAIEHOCTH B 3HAMEHATENE IpoOH, aHATIN3

COOTHOIIEHUI MEXy YHUCIOBBIMA MHOKECTBAMU U MX AJIEMEHTaMHU

18 OyukIusa Y = /X 3
u e€ rpadux
Kontponbnas pabota Ne 4 1

I'naga 3
KBaapatHbie ypaBHeHus 26

19 KBanpaTtHbie ypaBHEHUSI. 3 Pacnosznaéams v NpuBOANTH IPUMEPHI KBAJPATHBIX YPAaBHEHUI PA3TUYHBIX BUIOB (ITOJTHBIX,
Pemenue HenoaHbIX HETOJIHbIX, IPUBEIEHHBIX ), KBAJAPATHBIX TPEXUIECHOB.

KBaJPaTHBIX YpaBHEHHHA Onucvieams B 001IIeM BHJIE pEIICHIE HETIOIHBIX KBAJPAaTHBIX YPAaBHEHHH.

20 o _ A Dopmynuposamn:

OpMyJta KOpHEH onpeodenenus. ypaBHEHHs IEPBOM CTENCHH, KBaJPAaTHOTO YPaBHEHUS; KBAIPATHOTO TPEXWICHA,
KBaZIpaTHOTO ypaBHCHHA JUCKPUMHUHAHTA KBAIPaTHOTO YPAaBHEHMSI U KBAJPAaTHOTO TPEXUWIEHA, KOPHS KBaPaTHOTO
21 Teopema Buera 3 TpEXUIeHa; OMKBAIPATHOTO YPABHEHUS;
cgolicmea KBaJJpaTHOTO TPEXUIIEHA;
Konrpomnsnas padora Ne 5 1 meopemy Buera u 06paTHyo eil Teopemy.
N 3anucvisams M 10Ka3bIBaTh GOPMYIy KOpHEH KBaJpaTHOTO ypaBHeHus. MccnenoBarh
22 KBanpaTHblil TpéxuiieH 3 o
KOJIMYECTBO KOPHEW KBaJPAaTHOTO YPABHEHUS B 3aBUCHMOCTH OT 3HAKa ero JUCKPUMHUHAHTA.
23 Peltenue ypaBHeHHil 5 Hoxkazvieams meopemol: Bueta (mpssMyro 1 00paTHYI0), O pa3IoKEeHUH KBaJPaTHOTO TPEXUIIEeHa
b
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CBOJAIINUXCA K
KBaJIpaTHbIM YPAaBHCHHUAM

Ha MHOKUTEJIN, O CBOMCTBE KBAJAPAaTHOrO TPEXUWIEHA C OTPULATENbHBIM JUCKPUMUHAHTOM.
Onucvleams HA IPUMEPAX METOJI 3aMEHBI IEPEMEHHOM JJI PEUICHUS] YPaBHEHUM.
Haxooums KOpHU KBaJIpaTHBIX YpaBHEHUH pa3nuyHbIX BUAOB. [Ipumensats Teopemy Buera u

24 PaloHaIbHEIE ypaBHEHHA 6 oOpaTHyIo il TeopeMy. BRINONIHATE pa3iokeHne KBaIpaTHOTO TPEXWIeHa HA MHOKHUTEIH.
KaK MaTCMaTHHCCKHC HaxoauTh KOpHU ypaBHEHH, KOTOpPBIE CBOASTCS K KBaApaTHBIM. COCTaBIISTh KBaJApaTHbIE
MOZE/IH peaIbHBIX YpPaBHEHUSI U YpaBHEHUS, CBOJSIIMECS K KBAIPATHBIM, SBJISIONINECS MaTeMaTHYECKUMHU
CHTyaln MOJIEISIMU PEAJIBHBIX CUTYaLHi
Konrponsnas padora Ne 6 1
IMoBTOpEHUE M cHCTEMATH3ALUS
y4eOHOro MaTepuaJia 10
YnpakHeHus JUIs HOBTOPEHUsS Kypca 9
8 kiacca
KonTtponpsHas padora Ne 7 1
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TeMaTHyecKoe IJIAHUPOBaAHME. Aareopa. 9 kiace, (3 yaca B Heaewo, Becero 105 yacon)

Homep Conep:kanue y4eOHOTO KosaunuyecTBo XapakTepucTHKA OCHOBHBIX BU/IOB J€SITEJIbHOCTH YYeHUKA
naparpadga MarTepuasa 4acos (Ha ypoBHe y4eOHBIX AeliCTBHI)
I'nasa 1
HepasencrBa 20
1 Hucnossle HEpaBEHCTBA 3 Pacnosnasams v IpuBOANTH IPUMEPHI YHCIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMU,
5 o - 5 JIMHEHHBIX HEPABEHCTB C OAHON IIEPEMEHHOM, JBOMHBIX HEPABEHCTB.
CHOBHBIE CBOWCTBA Dopmynuposam:
HHCIIOBBIX HCPABCHCTB onpeodenenus. CPaBHEHUS JIBYX YHUCEI, PEIIEHUS HEPaBEHCTBA C OJIHOM MEepeMEHHOH,
3 CroKeHHe H YMHOKEHHE 3 PaBHOCHJIbHBIX HEPABEHCTB, PELIECHUS] CUCTEMbI HEPABEHCTB C OAHON NIEPEMEHHOI, 00J1aCTH
YHUCJIOBBIX HEPABEHCTB. OTpCACTICHHS BRIPAXKCHHA,
OllCHNBAHKE 3HAYCHHS C60ticmea YUCIOBbIX HEPABEHCTB, CJIOKEHUS U YMHOKEHUS YHCIOBBIX HEPABEHCTB
BBIPAKEHNA /loka3vlieams: CBOMCTBA YMCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUU U YMHOKEHUH YUCIIOBBIX
HEPABEHCTB.
4 HepasencrtBa ¢ ogHOMI 1 Pewams nuHeiiHbIE HEPABEHCTBA.
NIEPEMEHHOM 3anuchIBaTh PEUICHHS] HEPABEHCTB M UX CUCTEM B BHJIE YHCIIOBBIX MPOMEKYTKOB, 00bEIUHEHMS,
5 P 5 IIEpECEUEHUS YNCIIOBBIX IPOMEXKYTKOB. Pemars cucreMy HEpaBeHCTB C OAHOW IEPEMEHHOM.
CHICHHUC HCPABCHCTE € OueHuBaTh 3HaU€HUE BbIpaxeHus. M300pakaTh Ha KOOPIMHATHOW MPsIMOM 3aJJaHHbIE
HOM TepeMeHHOM.
OAHOM MECPEMEHHO HEPAaBEHCTBAMM YHMCIIOBBIE TPOMEKYTKH
YucnoBble IPOMEKYTKH
6 Cuctembl TUHEHHBIX 5
HEPABEHCTB C OJTHOM
IIEPEMEHHOMN
Konrponbnas padora Ne 1 1
I'naga 2
KBagparnunas gyHkuus 38
7 [ToBTOpEHME M 3 Onucviéams IOHATUE QYHKIMH KaK TPaBUiia, YCTAHABIUBAIOIIETO CBA3b MEXKY FJIEMEHTaMU
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Homep Conep:xkanue y4eOHOTO Kosaun4yecTBo XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
naparpadga MaTepuaia 4yacoB (Ha ypoBHe Y4eOHBIX JeiicTBHIA)
pacuImpeHue CBEICHUH 0 JIBYX MHOKECTB.
byHKIIHH Dopmynuposams:
_ onpedenenus: Hylsl YHKIUU; TIPOMEKYTKOB 3HAKOIIOCTOSIHCTBA (DYHKIIUH; (PYHKIIUH,
8 Ceotictsa QyHKIHM 8 BO3pacTarolei (yObIBaroIeil) Ha MHOXKECTBE; KBaAPAaTUYHON (PYHKIIMHU; KBAJAPATHOTO
9 Kak noctpouTts rpaduk 3 HCpaBCHCTEA, 5
byrxman y = Kf(X), econ cgolicmea KBapaTUIHON ()yHKITHH; } }
w3BecTeH rpaduk npasuia NocTpoeHus rpagukoB GyHKIIHMI ¢ TOMOIIbIO TpeobpazoBanuil Buaa f(x) — f(x) + b;
byt y = £00) 1) — /0 + a); £(x) — KE(x).
Cmpoums Tpaduku GyHKIMN ¢ TOMOIIBIO Ipeobpa3oBanuii Buaa f(x) — f(x) + b;
10 Kak moctpouth rpaduku 4 f(X) — fix + a); f(x) — kf(x).
bynxuui y =f(X) + b Cmpoums tpaduk kBagparnunoit pyHkuu. [1o rpaduky kBagpaTHIHON QYHKIHH OMMCHIBATH
uy=f(x +a), ecimu e€ cBoiiCTBA.
U3BECTEH rpaduK Onucvleams CXeMaTUIHOE PACIIONIOKEHHUE 1Aapad0IIbl OTHOCUTEIILHO OCH a0CITUCC B
byHKIMU 3aBHCHUMOCTH OT 3HaKa cTapiiero ko3 QuureHTa u TMCKpUMUHAHTA COOTBETCTBYIOLIETO
y = f(x) KBaJIpaTHOTO TPEXUJIEHA.
Pewamb xBampaTHBIC HEPABEHCTBA, HCIIONIB3YS CXEMY PACIOIOKEHHS Mapad0Ibl OTHOCUTENEHO
11 KPaI[paTI/I‘IHaSI (pvyHKum{, 6 ocn aemmce,
e€ rpadHK K CBOJCTBa Onucvieams TpadUIECKUl METO PEIICHHUS CUCTEMBI JIBYX YPaBHEHHH C JIBYMsI IEPEeMEHHBIMH,
KonrponbHas paGota Ne 2 1 METOJl IOAICTAHOBKHU M METOJ CIOXKEHUA JULA PELICHU CUCTEMBI IBYX YpaBHEHUH C ABYMs
MEPEMEHHBIMH, OJTHO U3 KOTOPHIX HE SBISETCS JTHHEHHBIM.
12 Perienne kBagpaTHbIX 6 Pewamys TexcToBBIC 331a41, B KOTOPBIX CHCTEMa JABYX YpaBHEHUI ¢ IByMsI EPEMEHHBIMU
HCPaBCHCTB SIBJISIETCS. MATEMATUYECKOM MOJIEIIBIO PEAJIbHOTO IIPOLIECCa, U NHTEPIIPETUPOBATE PE3YIIbTAT
13 CucreMbl ypaBHEHHH ¢ 6 POHICHI CHOTEMAT
JIBYMsI IEpEMEHHBIMU
14 Pemenue 3amau 5

C MIOMOUIBIO CHCTEM
YPaBHEHHH BTOPOH
CTCTICHH
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Homep Conep:xkanue y4eOHOTO Kosaun4yecTBo XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
naparpadga MaTepHaJia 4acos (Ha ypoBHe y4eOHBIX AelCTBHI)
Kontposbnas padota Ne 3 1
I'nasa 3
DJIeMeHTBI NPUKJIATHON MaTeMaTHKHU 20
15 Maremarnueckoe 3 IIpusooums npumepsl; MATEMaTUYECKUX MOJIEJIEH pealIbHbIX CUTYALU; IPUKIAIHbIX 33]a4;
MO/ICJINPOBAHUE NpUOIMHKEHHBIX BEJTMYMH; UCIIOIB30BaHUsI KOMOMHATOPHBIX IPABHII CYMMBI M IPOU3BEACHHUS,
R CIly4ailHBIX COOBITHH, BKITIOYAst JOCTOBEPHBIE U HEBO3MOYKHBIE COOBITHS; OITBITOB C
16 [TporieHTHBIE pacyEThl 3 .
PaBHOBEPOSTHBIMU UCXOAAMHU; NPEACTABICHUS CTATUCTUYECKUX JAHHBIX B BUJIE TaOIHII,
17 TpHGIKEHHbIE 2 auarpamm, rpa(1)1/11<01u3; HCIIOJIb30BaHUs }
BEIYMCICHMS BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOIIMUX SBJICHUMN.
Dopmynuposamy:
18 OcHoBHbIE TIpaBUIIA 3 onpedeneHus; aOCOMOTHOMN MOTPEIIHOCTH, OTHOCUTENBHOMN MOTPEUTHOCTH, IOCTOBEPHOTO
KOMOMHATOPUKHU COOBITHS, HEBO3MOXKHOTO COOBITHS; KITACCHYECKOE OIPeIesICHIE BEPOSTHOCTH;
19 - 5 npasuia: KOMOMHATOPHOE MPAaBUII0 CYMMbI, KOMOMHATOPHOE MPABUIIO IPOU3BEICHUSI.
acToTa U BEPOSITHOCTh o
crot ep06 o¢ Onucvieams 3Tanbl pellieHNs MPUKIATHON 3a/1auH.
HHOT! BITHS <
CILyHauHOT0 CO Tosicuame u 3anucviéams GOPMYITY CIOKHBIX MPOLEHTOB. [IpOBOANTE MPOLIEHTHBIE PACUYETHI €
20 KIIacCHIecKoe 3 HCIIOJIb30BAHUEM CIIOKHBIX ITPOLIEHTOB.
OlIpeIeIICHHE BEpOSTHOCTH Haxooums TOYHOCTH TPUOTMKEHUS TIO TAOIHUIIE l'IpI/I"6J'II/I)KeHHBIX 3HAUYE€HUI BEJINYMHBI.
Hcnons3oBarh paznuynbie POPMBI 3aMTUCH TPUOIMIKEHHOTO 3HAUYCHUSI BeTMUMHBI. OleHUBaTh
21 HauanbHble cBeCHNS O 3 npUONIMKEHHOE 3HAYEHHE BETNYNHBI.
CTAaTUCTHUKC 1Ipo6ooums onbITHI CO cydyallHbIMU Ucxofamu. [1oscHATE 1 3anucbIBaTh GOPMYITy HaXOXKICHUS
YacTOThI CIy4aiiHOro coObITUs. ONUCHIBATh CTATUCTUYECKYIO OLIEHKY BEPOATHOCTH CIy4aifHOTO
KonTponbnas padota Ne 4 1 Y 4 Y 8P 1

coObITHs. HaxoauTh BEpOSTHOCTD CIIy4aifHOTO COOBITHUS

B ONBITAaX C PABHOBEPOSITHBIMU MCXO/IAMHU.

Onucwvieams 3Talbl CTATUCTHYECKOTO HccheaoBanus. OhopMisaTe HHPOPMAILIHIO B BUAE TaOJINIL
u nuarpamm. M3Bnekars nHpopmanuio u3 tabaui u auarpamm. HaxonuTs ¥ IpUBOANTH
MIPUMEPHI UCIIOJIb30BAHUS CTATUCTUUECKUX XapaKTePUCTUK COBOKYITHOCTH JJAHHBIX: CpeHEe
3Ha4YeHue, MoJIa, pa3Max, MeJluaHa BbIOOpKU
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Homep Conep:xkanue y4eOHOTO Kosaun4yecTBo XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
naparpadga MaTepuaia 4acoB (Ha ypoBHe y4eOHBIX el cTBHIl)
I'nasa 4
YucaoBbie M0CI€10BATEIbHOCTH 17
22 UYucnossle 2 1Ipusooums npumepul. IOCIEN0BATEILHOCTEN; YUCIOBBIX MOCIE10BATEIILHOCTEN, B YACTHOCTH
MOCIIE0BATEIbHOCTH apuMeTHUyecKoil U reOMeTPUUECKOM MPOTrPECCHIt; HCIIOJIb30BAHUS MTOCIIEIOBATEIHLHOCTEH B
peaIbHOM JKHU3HM; 3a/1a4, B KOTOPBIX PaCCMATPUBAIOTCS CYMMBI ¢ O€CKOHEYHBIM YHCIIOM
23 Apudmernueckas 4 CIIATACMBIX.
porpeccns Onucwiamp: TIOHATHS MOCIEIOBATEIbHOCTH, WICHA TOCIIEIOBATEILHOCTH, CIIOCOOBI 3a1aHMUSI
24 CyMMa N epBbIX WICHOB 3 HOCICIOBATCIILHOCTH. . .
apubMeTHICCKOi Buiyucisams qieHsl MOCIeI0BaTEbHOCTH, 331aHHON (HOPMYJIION N-TO WICHA WM PEKYPPEHTHO.
nporpeccus Dopmynuposamn:
onpedenenus: apu(pMETUIECKON IPOrpecCuu, F€OMETPUUECKON IPOrPECCUH;
25 ['eomeTpuueckas 3 cgoticmaa 4ICHOB Te€OMETPUIECKON U apu(hMeTHYeCKON MPOrpeccuil.
nporpeccust 3aoasams apuPMETUIECKYIO U TEOMETPUUECKYIO MPOTPECCUU PEKYPPEHTHO.
3anucvieamsv u nosicuams GopMysbl 00IIETO YieHa apuPMETHIECKON 1 TeOMETPHUIECKON
26 Cymma n NEPBLIX 1ICHOB 2 nporpeccHii.
TCOMCTPHHCCKON 3anucvieamov u 0okaszvieams.: GOPMYIBI CyMMBI N TIEPBBIX YJICHOB apU(PMETHUECKON 1
fiporpecchn reOMEeTPUUYECKOl mporpeccuii; popmybl, BeIpakarollue CBOMCTBA WIEHOB apU(PMETUUECKOMN U
27 CyMMa 6eCKOHEUHO 2 F€OMETPUYECKON ITPOTrPECCUM.
TreOMETPHYECKOi Boruucisames cymmy 0€CKOHEUHON T€OMETPHUYCSCKON MPOTPecCuu, y KOTopoii | q | < 1.
IPOrPECCHH, Y KOTOpOii | g [IpencraBisaTh OecKOHEUHBIE IEPUOIUYECKUE IPOOU B BUAEC OOBIKHOBEHHBIX
<1
KonTponbnas padorta Ne 5 1
IloBTOpPEHUE U cHCTEMATH3AIUS 10
y4eOHOro marepuaJia
VYnpaxHeHus sl HOBTOPEHUs Kypca 9

9 knacca
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Homep Conep:xkanue y4eOHOTO Kosaun4yecTBo XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
naparpadga MaTepHaJia 4acoB (Ha ypoBHe y4eOHBIX el cTBHIl)
Kontposbnas padora Ne 6 1
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Temarnueckoe miaanuposanue. I'eomerpus. 7 kiaace, ( 2 yaca B Hexe10, Becero 70 yacon)

=
&g
S = Copnepxanue yueOHOT0O KosanuectBo XapakTepucTHKA OCHOBHBIX BH/I0B 1eSITeJIbHOCTH YYeHHKA
é 8 MarepuaJjia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIi)
=
=
I'naga 1
IIpocreiimme reomerpuyeckue GUrypbl 15
U UX CBOMCTBA
1 Touku u npsMblie 2 IIpusooums IpUMEpPbI TEOMETPUIECKUX (PUryp.
> o 3 Onucwvieams TOUKY, IPAMYIO, OTPE30K, JIy4, yroJl.
TPE30K U €ro JUIMHa Dopmynuposams:
3 JTy4. Vron. Usmepenne yIios 3 onpeoesienus: PaBHbIX OTPE3KOB, CEPEIMHbI OTPE3Ka, PACCTOAHHSA MENLY ABYMs TOUKAMH,
JOTIOJTHUTEIIBHBIX JTy4eH, pa3BEPHYTOTO YIiia, PaBHBIX YIIIOB, OMCCEKTPUCHI YIIIa, CMEXKHBIX U
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 3 BEPTUKAJIbHBIX YIJIOB, IEPECEKAIOIIMUXCS NIPSAMBIX, IEPIICHIUKYJIPHBIX IPSIMBbIX,
NEePIEeHIUKYIIApa, HAKIIOHHOW, PACCTOSIHUS OT TOUKH /10 TIPSIMOM;
5) [IepnenquKkynspHbIe IPSMBIE 1 . ) .
ceoticmea: pacoyloKEHNs TOUEK Ha IPSIMON, U3MEPEHUS OTPE3KOB U YIJIOB, CMEXHBIX U
6 AKCHOMEL 1 BEPTUKAJIbHBIX YTJIOB, EPIEHIUKYISIPHBIX IPSIMBIX; OCHOBHOE CBOMCTBO MPSIMOM.
Knaccugpuyuposams yripl.
[ToBTOpCHHE U CHCTEMATH3AIHSI 1 Llokazbieamb: TEOPEMBI O IEPECEKAIOIUXCS IPAMBIX, O CBOMCTBAX CMEXHBIX H BEPTUKAIbHBIX
yueOHOro MaTepuana YTJIOB, O €IMHCTBEHHOCTHU MPSAMOM, MEPIEHIUKYIAPHON JTaHHOM (cilyuail, Korja Touka JeKUT Ha
IAHHOU IIPSMOIL).
Kontponsnas padora Ne 1 1 P ) . .
Haxooums nauHy 0Tpe3Ka, TpalyCHYIO Mepy yIJia, UCIIOJIb3Ysl CBOMCTBA UX U3MEPEHUH.
H306padxcams ¢ TOMOILBIO YEPTEKHBIX HHCTPYMEHTOB T€OMETPUYECKUE PUTYPBI: OTPE3OK, JIyY,
yroJl, CMEXXHBIE U BEpTUKAJIbHBIE YIJIbl, IEPIECHAUKYIISIPHBIE MPSIMBIE, OTPE3KHU U JTyUH.
Iloschams, 4TO TaKO€ aKCUOMA, OTIpe/ieNICHUE.
Pewamy 3anaun Ha BBIYMCIIEHUE U JOKA3aTENbCTBO, IPOBOS HEOOXOJMMBbIE JOKa3aTeIbHbIE
paccyXIeHus
I'naea 2
TpeyronbHuku 18
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2 e Conep:xkanue y4eOHOro KosnyecTBo XapakTepuCcTHKA OCHOBHBIX BU/IOB J€SITEJIbHOCTH YYEeHNUKA
é § MaTepuasa 4acos (Ha ypoBHe y4eOHBIX AelCTBHIi)
=
7 PaBHnble TpeyronpHuku. Bricora, 2 Onucviéams CMBICT TIOHATHA «paBHbIE GPUTYpBD». [IpUBOANTE IPUMEPHI PaBHBIX GUTYP.
MeaunaHa, OucceKkTpuca H306pasxcams 1 HAXOIUTH HA PUCYHKAX PAaBHOCTOPOHHHE, paBHOOEAPEHHBIE, IPSIMOYTOJIbHBIE,
TPEYTrOJIbHUKA OCTPOYT'OJIbHBIE, TYIIOYT'OJIbHBIE TPEYTOJIbHUKU U UX 3JIEMEHTBHI.
z _ Knaccuguyuposams TpeyroibHUKH MO CTOPOHAM U YTJIaM.
8 [IepBrbIit 1 BTOpO# TPU3HAKT 5 Dopmynuposams:
PaBCHCTBA TPCYTOILHUKOB onpeoeneHus: OCTPOYTOJIBHOTO, TYOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEIPEHHOTO,
9 PaBHOGEPEHHBIH TPEyroMbHUK 1 4 PaBHOCTOPOHHETO, PA3HOCTOPOHHEIO TPEYTOJIbBHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIUAHBI
ero CBOICTRA TPEYroJIbHUKA; PaBHBIX TPEYTrOJIbHUKOB; CEPEAUHHOTO NEPIEHANKYIIApA OTPE3KA; IEpUMETpa
TPEYTroJIbHUKA;
10 | Ilpu3Haku paBHOOEAPEHHOTO 2 ceoticmea: paBHOOEIPEHHOT'O TPEYTOJIbHUKA, CEPEIUHHOTO MEePIEHANKYIpa OTpe3Ka,
TpEeyroJbHUKA OCHOBHOT'O CBOMCTBA PaBEHCTBA TPEYTOJbHUKOB;
- NpU3HAaKy. PaBEHCTBA TPEYTOJIbHUKOB, PABHOOEIPEHHOTO TPEYTOJIbHUKA.
11 Tperuii npusHax paBeHCTBa 2 Jlokazvieamsb TEOPEMBI: O €TUHCTBEHHOCTHU MPSIMOM, MEPIICHIUKYIISIPHOM TAaHHOM (CITydaid,
TPCYTOIILHIKOB KOT'JIa TOYKa JISKUT BHE TaHHOM MPSAMOiA); TpU MPHU3HAKA PABEHCTBA TPEYTOJILHUKOB; PU3HAKU
12 | Teopemsi 1 paBHOOEAPEHHOTO TPEYTOJbHUKA; TEOPEMBI O CBOWCTBAX CEPEAMHHOIO NEPIIEHINKYISAPA,
PaBHOOEPEHHOTO U PABHOCTOPOHHETO TPEYTOJILHUKOB.
[ToBrOpeHue u cucTEMaTH3aIMsA 1 Pasvsacnams, 4TO Takoe TEOpEMa, ONUCHIBATh CTPYKTYPY TeopeMbl. OOBSICHSTH, KaAKYI0 TEOPEMY
y4ebHOro MaTepuana Ha3bIBAIOT OOPATHOM JaHHOM, B YEM 3aKJII0YAETCs METO]I 1I0Ka3aTeIbCTBA OT IPOTUBHOTO.
[TpuBOIMTE MpUMEPHI UCTIOIB30BAHUS ITOIO METO/A.
KonTponbnas padorta Ne 2 1 Pemats 3a
Jlaul Ha BBIUMCIIEHUE U JI0Ka3aTeIbCTBO
I'naga 3
IMapaJuieqbHbIe IPAMBbIE. 16
CymMa yriioB TpeyrojibHMKa
13 | [NapamienbHBIE IPSMBIE 1 Pacnosnasams Ha yepTexax napajuieabHbIe MPsIMbIE.
N300pakaTh ¢ HOMOIIBIO JINHEHKHU U yTrOJIbHHUKA MapajulebHbIe MPSIMbIE.
14 | Ilpu3Haky mapauieTbHOCTH 2
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2 e Conep:xkanue y4eOHOro KosnyecTBo XapakTepuCcTHKA OCHOBHBIX BU/IOB J€SITEJIbHOCTH YYEeHNUKA
é 8 MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
=
=
MIPSIMBIX Onucviéams yribl, 00pa30BaHHBIEC IPU NEPECCUCHUH BYX MPSIMBIX CEKYIIEH.
15 | Cooi 3 Dopmynuposamo:
BOMCTBA MapajlICIbHEIX TPAMBIX onpeoenenus: MapaIENbHBIX MPSMBIX, PACCTOSIHUSI MEXAY NapauIeIbHBIMU MIPSIMBIMU,
16 | Cymma yIiioB TpeyrobHIKa 4 BHELLHErO0 yIJla TPEYTOJbHHKA, THIOTEHY3bl U KaTeTa;
ceoticmea: apajyieNbHbIX MPSMBIX; YIJI0B, 00pa30BaHHBIX MPU IEPECEUEHUN MapaIeIbHbIX
17 | [IpsMOyronbHbIN TPEYroJIbHUK 2 IPSIMBIX CEKYLIEH; CYMMBI YTJIOB TPEYTOJbHUKA; BHEIIHETO YIJIa TPEYTOJIbHUKA; COOTHOLICHUH
. MEXJly CTOPOHAMH U YIJIaMU TPEYroJIbHUKA; IPSAMOYTOJIbHOIO TPEYTOJIbHUKA; OCHOBHOE
18 | CroiicTBa MPSIMOYTOJIBEHOTO 2 . :
CBOMCTBO NapaJUIEIbHBIX IPAMBIX;
TPEYroJbHUKA )
NpU3HAKY. TIAPAJIJIEIIbHOCTH MPSIMBIX, PABEHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
TTOBTOPEHHUE U CHCTEMATH3ALHS 1 Llokazvieams: TEOPEMBI O CBOMCTBAX NapaJuIEIbHBIX MPAMBIX, O CYMME YIJIOB TPEYTOJbHUKA, O
yue6HOro MaTepuaa BHEIIHEM YTJI€ TPEYroJIbHUKa, HEPABEHCTBO TPEYTOJIbHUKA, TEOPEMBI O CPABHEHUU CTOPOH U
YIJI0B TPEYTOJIbHUKA, TEOPEMBI O CBOMCTBAX MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, IPU3HAKU
KonTponsnas padora Ne 3 1 NapauIeIbHBIX IPSIMbIX, PABEHCTBA MPSMOYTOJIbHBIX TPEYTrOJbHUKOB.
Pewamys 3anaun Ha BEIYMCIIEHUE U JOKA3aTEIBCTBO
I'naga 4
OKpy:KHOCTDH M KpYT.
I'eomeTpuyeckue nocTpoeHus 16
19 | 'eomeTpuvecKkoe MECTO TOYEK. 2 llosachams, 4TO Takoe 3a7aya Ha MOCTpoeHue; reomerpuueckoe mecto Touek (I'MT). [IpuBoauTs
OKpy>KHOCTb U KpyT npumepsl [ MT.
20 |H _ 3 H306padxcams Ha pUCYHKaX OKPYKHOCTB U €€ SJIEMEHTBI; KacaTeJbHYIO K OKPY>KHOCTH;
KeKOT()pHe CBOMCTBA OKPYKHOCTH. OKPYXKHOCTb, BIUCAHHYIO B TPEYTOJIbHUK, U OKPYKHOCTb, OIIUCAHHYIO OKOJIO Hero. OnuceiBaTh
acatelbHast K OKpy)KHOCTH B3aMMHOE PACTIONOKEHHE OKPYKHOCTH M MPIMOIA.
21 | OnucanHas ¥ BIMCaHHAS 3 DPopmynuposams: 5
OKDPYKHOCTH TPeyTOIbHAKA onpe()eﬂenvuﬂ. OKPYKHOCTH, KPYra, MX S/IEMEHTOB; KacaTe/IbHOM K OKPYKHOCTH; OKPYKHOCTH,
ONMCAHHOM OKOJIO TPEYTOJIbHUKA, OKPYXHOCTHU, BIIMCAHHON B TPEYTOJIbHUK;
22 3ajaun Ha TOCTPOEHUE 3
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2 e Conep:xkanue y4eOHOro KosnyecTBo XapakTepuCcTHKA OCHOBHBIX BU/IOB J€SITEJIbHOCTH YYEeHNUKA
é § MaTepuaJia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
=
23 | Merox reoMeTpHYECKIX MECT 3 ceoticmea: cepeAMHHOro neprnenaukyispa kak ['MT; 6uccextpuce! yrina kak ['MT;
TOYEK B 3a/1a4axX Ha IIOCTPOEHUE KacaTeJbHOM K OKPYKHOCTH; AMAMETPa U XOPAbl; TOYKHU IIEPECEUCHUS CEPEINHHBIX
NEPIIEHIUKYJIIPOB CTOPOH TPEYroJIbHUKA; TOUKH IIEpECEUEHUs] OMCCEKTPUC YIJIOB
IloBTOpPEHME M cUCTEMAaTU3ALUS 1 TPeyrobHuKa;
ydebHOro MaTepuana NpU3HAaKy KacaTeIbHOM.
KonTponsHas padota Ne 4 1 Hoxkazvieams.: TEOPEMBI O CEPEIMHHOM NEpIEHAUKYIIsIpe U duccekTpuce yria kak I'MT; o
CBOICTBax KacaTelbHON; 00 OKPY>KHOCTH, BIIMCAHHOM B TPEYroJbHUK, ONMCAHHOMN OKOJIO0
TPEYTrOJIbHUKA; NPUSHAKY KACATEIbHOM.
Pewams 0CHOBHBIE 33/1a4M HA IOCTPOEHUE: IOCTPOEHUE YIJla, PABHOI'O JAHHOMY; IIOCTPOCHUE
CEpEMHHOIO NEPIECHANKYIISIPA JAHHOIO OTPE3Ka; IOCTPOEHUE NPSAMOi, TPOXOALIEH uepes
JAHHYIO TOYKY ¥ MEPIEHANKYISIPHON JaHHOW MPSAMOIA; TOCTPOSHHE OMCCEKTPUCH JAHHOTO
yria; IOCTPOEHUE TPEYTOJIbHUKA 10 IBYM CTOPOHAM U YIUIy MEXIYy HUMU; 110 CTOPOHE U ABYM
MIPUJIEKAIMM K Hel yriaM. Pemate 3amaun Ha noctpoenue mertonoM ['MT.
Cmpoumb TpEYroJbHUK 110 TPEM CTOPOHAM.
Pewams 3a1aun Ha BBIUMCIIEHUE, 1OKA3aTEIbCTBO U IOCTPOEHUE
O0o001menue U cUCTEMATH3ALHA 5
3HAHUM yYAIIHUXCs
[ToBTOpEeHME U cucTEMaTU3aLUs Kypca 4
reoOMeTpUH 7 Kiacca
Wroroas koHTpoJbHAA paboTa 1
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Temarnueckoe miaanuposanue. I'eomerpus. 8 kiaace, (2 yaca B Hexe 10, Becero 70 yacon)

=
&g
s = Copep:xxanue y4e0HOro KosimuecTBo XapakTepuCcTHKA OCHOBHBIX BH/IOB J1eITeJIbHOCTH YYeHHKA
é § MarepuaJia 4acoB (Ha ypoBHe y4eOHBIX JeiicTBHI)
=
I'nasa 1
YeThIpEXyroJbHUKH 22
1 YeTpIpEXYroabHUK U €0 3J€MEHThI 2 Tloscnamo, 4TO TaKkoe YEeTHIPEXYroabHUK. OMUCHIBATh 3JIEMEHTBI YeThIPEXYTOJIbHUKA.
5 - Coof 5 Pacnosznaséamu BBITYKIIbIE ¥ HEBBIITYKIIbIE YETHIPEXYTOJIBHUKH.
apajlIe/iorpaMM. LBOHCTBA H306pasxcams 1 HAXOAUTH HA PUCYHKAX YETBIPEXYTOIbHUKH Pa3HbIX BUJIOB U UX HJIEMEHTHI.
napauenorpaMmma Dopyyauposams:
3 TIpy3HAKH TIapasLIeorpamMma 2 onpeodenenus: NapajUIeorpamMMa, BLICOTHI Mapajliesorpamma; HpSIMoyFOJIbHI/IKa,VPOM6a,
KBaJpaTa; CpeHel TMHUN TPEyroJbHHUKA; TPAIEUH, BEICOTHI TPAICLIUH, CPETHEH JTMHUN
4 [TpsMoyTroapHHUK 2 Tparenuu; LEeHTPAIBHOTO yIila OKPYKHOCTH, BIIMCAHHOT'O YIJla OKPY>KHOCTH; BIMCAHHOTO U
5 PorG ) OIMCAaHHOTO YETHIPEXYTOJIHHHKA,
oM ceolicmea: MapajuieorpaMma, NpsiMoyrojibHHUKa, poM0Oa, KBaapaTa, CpeAHUX JIMHUN
6 Ksaspar 1 TPEYroJIbHUKA M TPAIEIIH, BIIUCAHHOTO YIJIa, BHMCAHHOTO W OMMCAHHOTO YEeTHIPEXYTOJIbHUKA;
npu3HaKu: MapajiesorpamMmma, IpsMoyroybH1UKa, poM0a, BIUCAaHHOTO M OMMCAHHOTO
KonTponbhast padota Ne 1 1 YETBIPEX YT OJIbHUKA.
0Ka3b16amb. TEOPEMBI O CYMME YTJIOB YETHIPEXYTOJIbHHUKA, O IPAAYCHON Mepe BIIMCAaHHOTO
7 CpenHsist TUHUS TPEYroJbHUKA 1 A . P MW It pexyt > O TDAALY P
yIi1a, 0 CBOMCTBAX W MPU3HAKaX MapajliesiorpaMMa, psiMOyTroJIbHIKA, pOMOa, BIUCAHHOTO U
8 Tpaneuus 4 OIHMCAHHOT'O YeTHIPEXYTrOIbHUKA.
IIpumensams N3ydeHHBIE ONPECIICHNS, CBOMCTBA M MPU3HAKH K PEIICHUIO 3a/1a4
9 LleHTpanbHBIC ¥ BIMCAHHBIC YTIIBI 2
10 | BimcanHBIC M ONIMICAHHBIC 2
YeTBIPEXYTOIbHUKU
Konrponsnas padora Ne 2 1
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2 e Conep:xkanue y4eOHOTO KosnyecTBo XapakTepuCcTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH YYEeHNUKA
é 8 MaTepHaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
=
=
I'naga 2
Iloxo0me TPeyroJbHUKOB 16
11 | Teopema daneca. Teopema o 6 Dopmynuposams:
IIPONOPLUOHAIIBHBIX OTPE3KaX onpeoeneHue NOJOOHBIX TPEYTrOJIbHUKOB;
12 | oot 1 ceoticmea: MeInaH TPEYroJlbHUKA, OMCCEKTPUCHI TPEYTOJIbHUKA, TIEPECEKAIOIIUXCS XOP/,
OZOOHLIC TPCYTOJIbHIKH KacaTeIbHOH U CeKyIIei;
13 | IepBbrit npusHak noxo6us 5 npus3HaKy moa00us TPEYrOJIbHUKOB.
TPEyroIbHUKOB Jlokaswbieamy. }
meopemol: Dajeca, 0 MPOMOPLHOHAIBHBIX OTPE3KaX, O CBOMCTBaX MEJHaH TPEYrOJIbHHKA,
14 | Bropoii u TpeTuii npuzHaku 3 OUCCEKTPUCHI TPEYTOJIbHHKA,;
000U TPEYTOJILHUKOB ceotlicmea: IePeceKaroINXCcs XOp/I, KacaTelIbHOM U CEeKYIIIeH;
KoHTbombHas babora Ne 3 1 npus3HaKy MoJ00us TPEYTrOJIbHUKOB.
por p B IIpumensams n3ydeHHbIE ONPEENEHHs], CBOMCTBA U MPU3HAKH K PEILICHHIO 3a]1a4
I'naga 3
Pemienue npsiMmoyroJibHbIX 14
TPeyroJbHUKOB
15 | Merpuyeckre COOTHOIIEHUS 1 Dopmynuposamn.:
B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE onpedenenus; CUHYyca, KOCUHYCa, TAHT€HCa, KOTAHT€HCa OCTPOTo yrila MpsIMOYTOJIbLHOTO
TPEYroJIbHUKA;
16 | Teopema IIudaropa 5 cgolicmea: BeIpaKaroliue METPUUECKUE COOTHOLICHUS B IPSMOYTOJIbHOM TPEYTOJbHUKE U
KonrponbHas pabota Ne 4 1 COOTHOIICHUS MEX/Ty CTOPOHAMH ¥ 3HAYCHUSIMU TPUTOHOMETPUIECKUX (DYHKIIHIA B
PSMOYTOJIBHOM TPEYTOJIbHUKE.
17 | Tpuronomerpuueckue GpyHKIHH 3 3anucvlieams TpUroHOMeTpUUYecKre (OPMYIIbl, BHIPAXKAIOLINE CBSI3b MEXKY

OCTpPOTro yria NpsiMOyroJbHOTO
TPEyroJbHUKA

TPUTOHOMCTPHYCCKUMU (I)yHKI_II/I}IMI/I OIHOTO U TOT'O K€ OCTPOIO yriia.
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2 e Conep:xkanue y4eOHOTO KosnyecTBo XapakTepuCcTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH YYEeHNUKA
é § MaTepHaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
=
18 | Pemenne npsMOYTOJIBbHBIX 3 Pewams npsIMOyTOJIbHbBIE TPEYTOJIBHUKH.
TPEYroJIbHUKOB Hokaszvieams:
meopemy 0 METPUIECKUX COOTHOLICHUSAX B MPSIMOYTOJIBHOM TpeyroybHUKe, Teopemy [Tudaropa;
KonTponbnas padora Ne 5 1 &
OpMYJibl, CBA3BIBAIOIINE CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC OJTHOTO U TOTO K€ OCTPOro yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO U 3HAUEHUSI CUHYCA, KOCHUHYCA,
TaHreHca U KoTaHreHca s yriaoB 30°, 45°, 60°.
IIpumensams N3ydeHHBIE ONPECIICHHS, TEOPEMBI U (POPMYJIBI K PEHICHHUIO 33134
I'naga 4
MHOroyroJibHUKH. 10
IInomaab MHOTOYroJILHAUKA
19 | MHOTOYTOJILHUKH 1 Iloacuame, 4TO TaKOE IUIOLIAb MHOTOYT'OJIbHHKA.
OnucelBaTh MHOTOYTOJIBHUK, €TI0 3JIEMEHTBI; BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOYTOJIbHUKH.
20 | [MonsTHe muTOIIATN 1 306 .
300paxkaTh U HaXOJUTh Ha PUCYHKaX MHOTOYTOJIbHUK M €T0 3JIEMEHThI; MHOIOYTOJIbHUK,
MHOTOYTOIbHHKa. I1n0mazs BIIMCAHHBIA B OKPYXHOCTb, 1 MHOT'OYTOJIbHUK, OIIMCAHHBIN OKOJIO OKPY>KHOCTH.
IPSIMOYTOJIbHUKA Dopmynuposamo:
21 | [nomap napaienorpamma 2 onpedenenus: BIUCAHHOTO U ONMCAHHOTO MHOTOYTOJIbHUKA, IJIOIIAa {1 MHOTOYTOJIbHUKA,
PaBHOBEJIMKUX MHOTOYTOJIbHUKOB;
22 | Ilmomanp TpeyroabHUKa 2 OCHOGHbIe Cc80licmEa TII0UIAI MHOTOYTOJIbHUKA.
lokazvieams: TEOPEMBI O CyMME YTJIOB BBIITYKJIOIO N-YTOJBHUKA, IUIOMAIHN PSIMOYTOJIbHHKA,
23 | [Inomanp Tpanenuu 3
IUIOUIA/IA TPEYTOJIbHUKA, IJIOIAAN TParelnH.
KoutpombHas paGota Ne 6 1 Ipumensimy U3y4eHHBIE OIIPEJICIICHUS, TEOPEMBI U (POPMYIIBI K PELICHUIO 3aa4
IToBTOpEHHNE N cUCTEMATH3ALUA 8
yuyeOHOro marepuajia
VYpakHeHus 1J11 IOBTOPEHUsI Kypca 7
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Conep:xkanue y4eOHOTO
MaTepuaJa

Homep
naparpaga

KoauuecTBO
4acoB

XapakTepuCTHKA OCHOBHBIX BH/I0B [eAITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

8 xiacca

KonTtponpsHas padora Ne 7
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TemaTnueckoe mwianuposanue. 'eomerpus. 9 kiaace, ( 2 yaca B Heape0, Becero 70 yacos)
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s s Copep:xxanue yue0HOro KosmmuecTBo XapakTepucTHKa OCHOBHBIX BH/IOB JIeSITeIbHOCTH YUEHHKA
é % MarepuaJia 4acoB (Ha ypoBHe y4eOHBIX JelcTBHUIl)
=
I'naga 1
Peuenne TpeyroJibHUKOB 16
1 CuHyc, KOCUHYC, TAHT€HC U 2 Dopmynuposams.
kotanreHc yria ot 0° go 180° onpeodenieHus: CUHyca, KOCUHYyCca, TaHTeHca, KoTanrenca yria ot 0° no 180°;
€601icmaE0o CBS3U JUIMH JUaroHajiel U CTOPOH MapasuieorpaMma.
2 Teopema xocuHycoB 3 Dopmynuposams N pa3bICHATH OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BRIUHCIATS
3 Teopema CHHYCOB 3 3HaYEHUE TPUTOHOMETPUUECKON (QYHKIIUH YIiia M0 3HAYEHUIO OJTHOM U3 €ro 3aJaHHBIX
GyHKIHH.
4 Pemienune TpeyronbHUKOB 3 Dopmynuposamsv U JOKA3bIBATh TEOPEMBI: CHHYCOB, KOCUHYCOB, CIIEJICTBUS U3 TEOPEMBI
KOCHHYCOB ¥ CHHYCOB, O IIOIIA/I! OMTUCAHHOTO MHOTOYTOJIbHUKA.
5 DOpMyYIE Jj1 HAX 0K ACHHA 4 3anucvieamsb 1 1OKa3bIBaTh (POPMYIIBI ATl HAXO0XKIEHUS TUIOIIAIU TPEYTroJIbHUKA, PaInyCOB
IO TPEYTrOJbHUKA BIIMCAaHHOW M OITMCAaHHOM OKPYXXHOCTEMN TPEyTrOoJIbHUKA.
KontponsHas padota Ne 1 1 Ipumenamo v3y4eHHbIE ONPEACTCHHS, TEOPEMbI U (POPMYITBI K PEIICHUIO 33124
I'naga 2
IIpaBujbHBIE MHOTOYTOJILHUKH 8
6 [TpaBUIbHBIE MHOTOYTOJIBHUKH U 4 Tosicname, 9TO Takoe IEHTP U IEHTPATBHBIN YTOJI MPaBUILHOTO MHOTOYTOJIBHHKA, CEKTOP U
UX CBOWCTBA CErMEHT Kpyra.
Dopmynuposamy:
/ HomHa OKpyKHOCTH. 3 onpeoesenue IPaBUIBHOTO MHOTOYTOJIbHUKA;
[Tnomans kpyra c680ticmaa MPABIWIILHOTO MHOTOYTOJIbHHKA.
KonTpomsaas pabora Ne 2 1 /Jloka3zvieams CBOWCTBA MPABUIBHBIX MHOTOYTOJIEHUKOB.

3anucvieamsv 1 pazbACHATH (HOPMYIIbI ATUHBI OKPYKHOCTH, TUIOILAAHN KpyTra.
3anucvieams M 10Ka3bIBaTh GOPMYIIBI JUIMHBI TYTH, TUIOIAANA CEKTOPA, (POPMYIIbI IS
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2 2 Conep:xkanue y4eOHOT0 Kosaun4yecTBo XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
é % MaTepHuaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
=
HaXO0XKJICHHUS PaJlyCOB BIIMCAHHON M OMMCAHHON OKPYXHOCTEH MPAaBUIHHOTO MHOTOYTOJIbHUKA.
Cmpoumbs ¢ TOMOILBIO HUPKYJIS U IMHEUKH [TPABUIIbHBIE TPEYTOJIbHUK, YETBIPEXYTOJIbHHUK,
IIECTUYTOJIbHHUK.
IIpumensimoy N3y4eHHBIE OIIPECIICHUS, TEOPEMbI U (POPMYJIbI K PELICHHUIO 3a]1a4
I'nasa 3
JlekapToOBBI KOOPAMHATHI HA MJIOCKOCTH 11
8 Paccrosiaue Mexy IByMst TOUKaMu 3 Onucvleamsy IPIMOYTOIBHYIO CUCTEMY KOOPANUHAT.
C 3a/IaHHBIMU KOOPJIUHATAMH. Dopmynuposams: onpeielieHue ypaBHEeHHs! (GUTypbl, HEOOXOAUMOE U I0CTaTOYHOE YCIOBUS
KoopanHaTsl cepenHbl OTpe3Ka MapajyIeIbHOCTH ABYX MPSMBIX.
9 v v 3 3anucvieamov 1 10Ka3bIBaTh (OPMYIIbI PACCTOSTHHS MEXy IBYMs TOUKAMH, KOOPAUHAT
paBHEHUE QUTYPHI. YpaBHEHUE CepeHHBI OTPE3KA.
OKpYKHOCTH Bvi6ooums ypaBHEHHE OKPY>KHOCTH, 0011Iee ypaBHEHHE MPSIMOIi, ypaBHEHHE TPSMOM C YTIIOBBIM
3 2
10 | VpaBHeHHue pAMOi 2 Kod(prImenToM.
lokazvieams HEOOXOIUMOE U JOCTATOYHOE YCIOBHSI MAPAIIEIbHOCTH ABYX MPSIMBIX.
11 | YruoBoit ko3 duumeHT npsamoit 2 Ipumenamo v3ydeHHbIE ONIPEIEICHUS, TEOPEMbI U (POPMYIIBI K PELLICHUIO 3a]1a4
KonrtpomnsHas padora Ne 3 1
I'nasa 4
BexTopsbl 12
12 | IlonsTHe BekTOpa 2 Onucvleams TIOHSITHS BEKTOPHBIX U CKASPHBIX BEMYHH. WIITFOCTpUpOBATh MOHATHE BEKTOPA.
13 K 1 Dopmynuposamy:
OOpZMHATEI BEKTOpA onpeodenenus; MOlyJisl BEKTOpA, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIUHAT
14 | Croenye 1 BHIMUTAHHE BEKTOPOB 2 BEKTOpa, CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, POTHUBOIIOJIOKHBIX BEKTOPOB, YMHOKCHUS
BEKTOpa Ha YHCJI0, CKAJIIPHOTO NPOU3BEICHHS BEKTOPOB;
15 | YMHOXeHHe BEeKTOpa Ha YHUCIIO0 3
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2 2 Conep:xkanue y4eOHOT0 Kosaun4yecTBo XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
é % MaTepHuaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
=
16 | CxamsspHOe nmpou3BeeHIE c6oticmeéa. paBHBIX BEKTOPOB, KOOPANHAT PaBHBIX BEKTOPOB, CJIOKEHUS BEKTOPOB, KOOPIUHAT
BEKTOPOB BEKTOpA CyMMBI M BEKTOPA Pa3HOCTHU JBYX BEKTOPOB, KOJJIMHEAPHBIX BEKTOPOB, YMHOXKEHHUSI
BEKTOpa Ha YMCJI0, CKAJISIPHOIO IIPOU3BENEHNUS ABYX BEKTOPOB, IEPIEHAUKYIISIPHBIX BEKTOPOB.
Kontponptas pabora Ne 4 1 Lokazvieams TEOPEMBL: 0 HAX0XKIEHHUH KOOPAUHAT BEKTOPA, O KOOPIAUHATAX CYyMMBbI U Pa3HOCTH
BEKTOPOB, 00 yCJIOBUH KOJUIMHEAPHOCTHU JABYX BEKTOPOB, O HAXOXIEHUU CKaJISIPHOTO
IIPOU3BECHUS IBYX BEKTOPOB, 00 YCIOBUU MEPIEHIUKYISIPHOCTH.
Haxooums KOCUHYC yIila MEXy IByMsI BEKTOPAMH.
IIpumensimsb N3y4eHHBIE ONIPECIICHUS, TEOPEMbI U (HOPMYJIbI K PELICHHUIO 3a]1a4
I'naea 5
I'eomeTpuueckne npeodpazoBaHus 13
17 | Ismxenue (mepeMenieHue) 4 IIpusooums ipuMepsI peodpazoBanus Guryp.
¢urypsl. [apannensHbiit nepeHoC Onucvieams ipeodpa3zoBaHus (HUTYp: HapaIeNIbHBIA IEPEeHOC, OceBast CHMMETPHS,
LIEHTPaJIbHAsl CUMMETPHUS, IOBOPOT, TOMOTETHSI, 10100HE.
18 | OceBas u LeHTpanbHas 4 Dopmynuposams:
cummerprn. ITosopot onpedeneHus: ABUKEHUS;, paBHBIX QUTYpP; TOUEK, CHMMETPUUHBIX OTHOCUTEIBHO MPSMOIi; TOUEK,
19 | Fomorerns. Iozo6ue buryp 4 CUMMETPUYHBIX OTHOCUTEJIBHO TOUKH; (DPUTYpBI, UMEIOLIEH 0Ch CHMMETPHUH; (PUTypbI, HMEIOIIeH
LEHTP CUMMETPUH; ITOT00HBIX (pUryp;
KonTponbnast padorta Ne 5 1 ceoticmea: ABUKEHUS, apaJuIeIbHOTO NepeHO0ca, 0CEBOM CUMMETPHUH, LIEHTPAIbHON
CUMMETpUH, IOBOPOTA, TOMOTETHH.
/Jloka3vleams TEOPEMBI: O CBOMCTBAX MapalIENIbHOI0 IIEPEHOCA, OCEBOW CUMMETPUH,
LEHTPaJIbHOW CUMMETPUH, IIOBOPOTA, TOMOTETHH, 00 OTHOLICHUH TUIOIIAAEH MOJOOHBIX
TPEYTrOJIbHUKOB.
IIpumensmsb N3ydeHHBIE ONPEAEIICHUS, TEOPEMbI U (POPMYJIBI K PELICHHUIO 3a]1a4
IloBTOpEeHUE U cUCTEeMATH3ANMA
y4eOHOro MaTepuaja 10
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2 2 Conep:xkanue y4eOHOT0 Kosaun4yecTBo XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
é % MaTepHuaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
=
VYipakHeHus AJ11 HOBTOPEHUS 9
Kypca 9 kiacca
Kontponbnas padorta Ne 6 1
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