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IMpunoxenne Ned
k nporpamme OOIT OO0
MBOY «3unsikoBckasi IK0JIa»

PaGouas nporpamma
10 y4eOHOMY npeamery
«MaremaTuka»

S -9 knace




Ipunoxenne Ned
K nporpamme OOII OO0
MBOY «3nHAKOBCKAs HIKOJIa»

Pabouas nporpamma
10 Y4eOHOMY NpeaMeTy
«MaremaTuka»

5 -9 kaacc



Cozi%pmam/le y4e0HOTO TIpeIMeTa
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C

C

e Apudmernka
Hamypanvhwie uucna
- Psin HaTypanibHbIX uncen. JlecaTuuHas 3anuch HaTypaibHbIX yucesl. OKpyriieHne HaTypallbHbIX
qucel.
- KoopauHaTtHbli 1yy.
- CpaBHEHHE HaTypallbHBIX yKcell. ClI0KEHUE U BBIUUTAHUE HATYpaIbHBIX yncen. CBoNCTBa
CIIOKEHMSL.
- YMHOKEHHE U IeJICHUE HaTypalbHbIX uncen. CBolicTBa yMHOXeHMs. [lenenne ¢ octatkoM. CTeneHb
4lCJla C HaTypajIbHbIM [TOKA3aTEIIEM.
- Jlenutenu U KpaTHble HaTypasibHOro yncia. HanbGonbimmit o6muii nenurens. Haumensiee oOmiee
kpatHoe. [Ipusnaku nenmumoctu Ha2, Ha3, HaS, HA9, Hall.
- [Ipocthie 1 cocraBHbIE uncna. Pa3zinokeHue yncen Ha IpOCTble MHOKHUTEIH.
Ilpobu
- O6bIKHOBEHHBIE ApoOu. OcHOBHOE cBOIcTBO ipobu. Haxoxxnenue npobu ot urcia. Haxoxaenue
Yuclia 10 3HaYeHUIO ero poou. [IpaBuibHbIe U HEMpaBUIbHbIE Ipo0OH. CMelIaHHbIE YHCIa.
- CpaBHEeHHE OOBIKHOBEHHBIX JIp00ei U cMeIIaHHbIX yKced. ApupMeTHuecKue yucia ¢
OOBIKHOBEHHBIMH JPOOSIMHU M CMEIIAHHBIMHU YUCIIAMH.
- Necaruunblie qpoOu. CpaBHEHHE U OKpYIJIEHHE JeCITUYHbIX Apo0eil. Apudmernueckue n1eiicTBus ¢
necaTHIHbIMH Apo0simu. [IpencraBnenne AecATHIHOM 1poOu B BUIE OOBIKHOBEHHOH IpodH 1
OOBIKHOBEHHOH B BH/JIE IeCATUYHON. beckoHeuHble nepuouyeckue AecsiTUuHble A1poou. JlecaTuuHoe
npuOIMKEeHNEe OOBIKHOBEHHOM poou.
- OtHoweHue. [IponieHTHOE OTHOLIEHUE IBYX YHCell. JlejeHne ynciia B JAHHOM OTHOILIEHUU.
Macmira6.
- [Iponopuusi. OcHoBHOE cBoOcTBO ponopiuu. [Ipsimas u o6paTHas IpPONOPLIUOHATIbHBIE
3aBUCHUMOCTH.
- [Ipouentsl. Haxoxaenue npoueHToB oT yncia. HaxoxxieHue yucia no ero nNporeHTaMm.
- PerieHune TekcToBBIX 33a71a4 apu(PMETUYECKMMHU CIIOCO0aMH.
Payuonanvueie wucna
- [lonoxxutenbHble, OTpULIATENbHBIE Yncia U yucio 0.
- [IpotuBomnONOXKHBIE yKcia. Moaynb yuca.
- Hensie uncna. Paunonanbuble uncia. CpaBHEHUE pallMOHAIBHBIX Yiced. ApupMeTHUYECKHe
JEMCTBUS ¢ pallMOHAJIBHBIMY YMciiaMU. CBOMCTBA CII0KEHUS U YMHOXKEHHS palllOHAJIBHBIX YHCEIL.
- Koopaunatnas npsimas. KoopauHaTHas MI0CKOCTb.
Benuyunvl. 3asucumocmu medcoy enuduHamu
- Enquauns! AnuHel, miomaaym, o0béMa, Macchl, BpEMEHH, CKOPOCTH.
- [Ipumeps! 3aBucuMocTy Mexay BennunHamiu. [IpeacraBinenue 3aBucumocteil B Buje Gopmys.
Beruucnenus no gpopmyinam.
e YpucioBbie 1 OyKBeHHbIE BbIPAKEHHUA. Y PaBHEHHUS.

- HucnoBsle BEIPAKEHMS. 3JHAYEHUE YHCIIOBOTO BhIpakeHUs. [1opsA1ok JeNCTBHUI B YHCITOBBIX
BbIpa)XeHUsIX. bykBeHHbIe BbIpakeHUs1. PackpbiThst ckoOok. [lonoOHbIe craraemblie, MpUBeICHIE
Mo1I00HbBIX ciaraeMbix. Gopmybl.
- YpaBuenue. Kopenb ypaBHeHHs. OCHOBHbBIE CBOMCTBA ypaBHEHUI. PellieHne TEeKCTOBBIX 3a7au C
MOMOIIBIO YPABHEHHUI.

e DJjieMeHTbI CTATUCTUKH, BeposTHOCTU. KomMOMHaTOpHBIE 3a7a4H.
- [IpeacraBnenue qaHHBIX B BHJIE TaOIHI], KPYTOBBIX M CTOJIOUATHIX AUAarpaMmm, rpaduKoB.
- Cpennee apudmerndeckoe. CpenHee 3HAUCHUE BETHYNHBI.
- Cnyuaitnoe coOwiTHE. [locTOBEpHOE 1 HEBO3MOXKHOE COOBITHS. BEpOsSITHOCTh CITydaifHOTO COOBITHS.
Pemennie kKOMOMHATOPHBIX 3a/1a4.
e T'eomerpuueckue purypnol. U3mepennsi reoMeTpU4eCKMX BeJIMYHH.



- Otpesok. [Toctpoenue otpeska. JlimHa otpeska, tomanon. 3MepeHne IiIMHbI OTPE3Ka, MOCTPOCHUE
oTpe3Ka 3aianHoi 1nHbL. [lepumerp mHoroyrosbHuka. [lnockocts. [Ipsamas. Jlyy.

- Yrou. Buns! yrios. I'panycHas Mepa yria. MI3MepeHue u noCTpoeHue yrios ¢ IIOMOLIbIO
TPaHCIIOPTHPA.

- [Ipsamoyronsuuk. KBagpar. Tpeyronbauk. Bunsl TpeyronpsHukoB. OKpyx’HOCTb U Kpyr. [{nuna
OKPYKHOCTH.

- PaBenctBo ¢uryp. [Tonstue u coiicTBa romaay. [Inomans npsaMoyroasHIKa U KBaIpara.
[Tnomans kpyra. Ock cUMMETpUU (UTYPBHI.

- Harnsiable mpeacTaBiaeHust O MPOCTPAaHCTBEHHBIX (Urypax: IPSMOYTOJIbHBINA apauiesienune, Kyo,
NUpaMuja, WIMHAP, KOHYC, map, cdepa. [Ipumeps! pa3BEPTOK MHOIOIpPaHHUKOB, LIUJIMHIPA, KOHYCA.
[TonsiTus u cBoiicTBa 00bEMa. OOBEM MPSIMOYTOIBLHOTO MapaJUIeIIeUIea H Kyoa.

- Bzaumnoe pacnionoxenue nByx npsAMbixX. [lepnenaukynsapuslie npsavsle. [lapannensasie npsMele.

- OceBas U LIEHTpaJIbHAsI CHMMETPUH.

e MareMaTHKa B MCTOPHYECKOM PAa3BUTHH.
Pumckas cucrema cuncienws. [lo3uimonnsie cucteMsl cuucienus. O0o3Hauenue nudp B peBuei
Pycu. Crapunnblie Mepsbl 1iuHbl. BBeneHne MeTpa Kak eIMHULly JUIMHBL. MeTpuueckasi CucTeMa Mep B
Poccun, B EBpone. Uctopust hopmupoBaHusi MaTeMaTH4ecKux cuMBoIoB. [[poOu B BaBuiione,
Erunre, Pume, Ha Pycu. OTKpbITHE HeCATUYHBIX poOeit. Mup mpocThix uncen. 30J10TOe CeYCHHE.
Yucno Hynb. [losBIeHNE OTpUIIATEIBHBIX YUCEN.

2.IliaHupyeMble pe3yJibTaThl OCBOEHHSI Y4eOHOI0 MpeaMeTa
B3aumocBs3p pe3yabTaToB OCBOEHUS IIpeaMeTa «MaTemaThka» MOKHO CUCTEMHO IPEICTABUTH B
Buzie cxeMbl. [Ipu aTom o603nauenue JIP ykas3pIBaeT, 4To MpoABMKEHUE YUAIIUXCSI K HOBBIM
00pa3oBaTeNbHBIM Pe3yJIbTaTaM IPOUCXOIUT B COOTBETCTBUU C JIMHUSAMU PAa3BUTHUS CPEICTBAMU
peamera.
Jluunocmuvimu pesynomamamu U3ydeHus npeamera «MaremaTHkay B BHJIe YIeOHBIX Kypca 5—6 Kiacce
— «MaremaTtuka»

— HE3aBUCUMOCTb U KPUTUYHOCTDH MBIILUICHHUS;

— BOJISL U HACTOMYMBOCTD B JJOCTH)KEHUHU LENIH.

CpencTBoM NOCTHKEHUS ITUX PE3YIbTaTOB SIBISAETCS:

— cucTeMa 3aJ]aHiil y4eOHUKOB;

— TpejAcTaBleHHas B y4yeOHUMKaX B SBHOM BHJE OpraHM3alMs MaTepuajla M0 HPUHIUILY
MHUHUMAaKCa;

—  HUCIOJB30BaHUE  COBOKYIIHOCTH  TEXHOJIOTMH, OpPHUEHTUPOBAHHBIX Ha  pa3BUTHE
CaMOCTOSITENTbHOCTH U KPUTUYHOCTU MBIIUICHUS: TEXHOJOTHs MPOOJEMHOIO IUaliora, TEXHOJOTHS
MIPOJYKTUBHOT'O YTEHMSI, TEXHOJIOTHS OLIEHUBAHUSI.

Memanpeomemnvimu pe3yapTaTaMu U3ydeHus Kypca «MareMaTHkay sSBiseTcss popMUpPOBaHUE
YHUBEpPCaJIbHBIX yueOHbIX neiictBuil (YVY]I).
Pezynamusnvie YVII.

— CaMOCTOSITENILHO 0OHapyscusams 1 HOpMyITUpOBaTh YIeOHYIO PoOIeMy, ONPEAETATh 1IeTb
y4eOHOM IesTeTbHOCTH, BBIOMpPATh TeMY MPOEKTa;

— 6bl08Uecamsb BEPCUU peIlIeHHs MpoOJeMbl, OCO3HaBaThb (M MHTEPIPETUPOBATH B CiIydae
HE00XO0AMMOCTH) KOHEUHBIH Pe3yJIbTaT, BEIOUPATh CPEICTBA TOCTHUIKEHUS IIETH U3 MPEUIOKEHHBIX, a
TaK)Xe UCKaTh UX CAMOCTOSTENBHO;

— cocmasnamy (MHIUBUAYAIBHO WIX B TPYIIIE) IJIAH peleHHsI PpoOIeMbl (BBIMIOIHEHUS IPOEKTA);

— paborasi Mo IUIaHY, céepsAmb CBOU ICHCTBHUS C LENbIO M, NMPU HEOOXOIWMOCTH, HCHPABIATH
OLIMOKH CaMOCTOSITENILHO (B TOM YHCIIE U KOPPEKTUPOBATH IIJIaH);

— B INAJIOTE C YUUTEJEM CO8EpULeHCMB08ANMb CAMOCTOSITEILHO BbIPA0OTAHHbBIE KPUTEPHUH OLICHKH.

Iloznasamenvuvie YY/I:

— AHAU3UPOBAMb, CPABHUBAMY, KlAcCUGuyuposams u 0606uame HaKThI U ABICHUS;



— ocyujecmsnams CpaBHEHHE, CEPUALIUIO U KJIACCU(PHUKAIUIO, CAMOCTOSITEILHO BHIOMPAsi OCHOBAHUS
U KPpUTEPUU AJIs1 yKa3aHHBIX JIOTHYECKUX ONEPalii; CTPOUTH KIacCU(UKALIMIO TYTEM
JUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHMS);

— cmpoums JOTHYECKH 000CHOBAHHOE PACCyKJICHHUE, BKIIOYAIOIIEe YCTaHOBICHNE IPUYUHHO-
CIICICTBEHHEIX CBS3CHi;

— co30asamp MaTeMaTUYECKHUE MOJICIH;

— COCTaBJIATH TE3UCHI, Pa3IMYHBIC BHUJIbI TUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpa3oBiBaTh
MH(pOpPMAIIHIO U3 OJTHOTO BHUJIA B APYTroi (TaOJIMITy B TEKCT, TUArpaMMy U 1Ip.);

— 8bIUUMBIBAMb BCE YPOBHU TEKCTOBOW HH(POPMAIIUH.

— yMemb onpeoenams BOZMOKHbIE HCTOYHUKU HEOOXOIUMBIX CBEIEHUI, TPOU3BOJUTH IMOUCK
nH(OpMaIINY, aHATU3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTb.

— TOHMMAas TO3ULHMI0 JPYroro 4YeloBeKa, paziuuams B €ro pedyd: MHEHHE (TOUKY 3peHus),
JI0Ka3aTeNbCTBO (apryMEHThI), (DaKkThl; TUMOTE3bI, aKCHOMBI, TEOpPUH. J[Js 3TOro caMoCTOSATEIHHO
UCIIOJIb30BaTh PAa3IMUHbIC BUJIBI YTCHHS (M3yYaroliee, IPOCMOTPOBOE, 03HAKOMUTENIbHOE, IOMCKOBOE),
MIPUEMBI CITYILIAHUS.

— caMoOMy co030aéams WCTOYHUKMA WH(GOPMAlMM Pa3HOrO TUNA M JUIS Pa3HbIX ayAUTOPHUIA,
co0roaaTh HHOOPMAIMOHHYIO TUTHEHY U TIPaBHIIa HHPOPMAITMOHHON 0€3011acHOCTH;

— YMembUcno1b308ams KOMIBIOTEPHbIE 1 KOMMYHUKAIIMOHHBIE TEXHOJOTHH KaK MHCTPYMEHT AJIs
JOCTUKCHHSI CBOUX IIeNiel. YMETh BBIOMpATH aJICKBATHBIC 33Jlaye MHCTPYMEHTAJIbHBIC MPOTPaAMMHO-
anmnapaTHbIe CPEJICTBA U CEPBHUCHI.

Cpeocmeom gpopmuposanus no3HaBaTenbHBIX Y'Y ]l city)kar ydeOHBIM MaTepuan U MPEeKIe BCEro
MIPOYKTUBHBIC 3aaHHs] YUeOHUKA, TIO3BOJISIONIUE MPOIBUTAThHCS 10 BCEM IIESCTH TUHUSM Pa3BUTHSL.
1-g JIP — Mcnonp30BaHHEe MAaTEMAaTUYECKUX 3HAHUW JJIS1 PELIEHUS PA3JIMYHBIX MAaTEMaTUYECKUX 3a7a4
U OLICHKHU IOJYyYEHHBIXPE3YIbTaTOB.

2-51 JIP — CoBOKYITHOCTb YMEHMI 110 UCIIOJIb30BAHUIO JJOKA3aTEIbHON MaTeMaTHYECKOM peyn.

3-s JIP — CoBOKYMHOCTh YMeHUH 1O paboTe ¢ uHpopMaIre, B TOM YHCIIe U C Pa3IMuYHbIMU
MaTeMaTHUYCCKUMU TCKCTaMHU.

4-1 JIP — YMeHHMS UCIIONB30BaTh MAaTEMAaTUUYECKUE CPENCTBA JUISI U3YYEHUS] U ONMCAHUS PEabHBIX
MPOLECCOB U SIBIICHUI.

5-5 JIP — He3aBUCUMOCTD Y KPUTHYHOCTDH MBILLUIEHUS.

6-1 JIP — Boxsg 1 HaCTOMYMBOCTD B JIOCTHIKEHUH LIEIH.

Kommynuxamuenvie YVJI:

— CAMOCTOSTEIILHO Opeanu306bi6ams yieOHOE B3aUMO/IEHCTBYE B IpymIie (OnpeaensTs oOuiue
1[eJTH, IOTOBAPUBATHCS APYT C AIPYTOM U T.J1.);

— OTCTauBas CBOIO TOUKY 3PEHUS, NPUBOOUMb ap2ymeHmyl, TOATBEPkKAast UX paKTaMu;

— B JIUCKYCCHUH YMembBblO8UHYMb KOHTPAPTYMEHTHI;

— YUUTBCSI KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C TOCTOMHCTBOM NPU3HABAMb OLTNOOYHOCTh
CBOETO MHEHUs (€CIIi OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

— MOHKMas O3UIIHIO IPYroro, pa3iuiams B €ro pedu: MHEHHE (TOUKY 3peHus), 10Ka3aTeIbCTBO
(aprymenTsl), GaKThl; TUTIOTE3bI, AKCHOMBI, TEOPUH;

— YyMemb B3TJISHYTh Ha CUTYAIIUIO C HHOW TIO3HIIMU U 00208apU8amsbCsi C TIOABMHI UHBIX TTO3UITHH.

Cpeocmeom ¢opmuposanus KOMMYHUKATUBHBIX Y Y [l CITy’)KaT TEXHOJIOTHS MMPOOJIEMHOTO JUaiora
(moOyxmaromuii M TOJBOMALINN AWANOr) W OpraHu3aiys padoThl B MajbIX TpYyMNax, TaKKe
WCIIOIB30BaHNUE HA YPOKAX JIEMEHTOB TEXHOJOTUU MPOTYKTUBHOTO YTCHHUS.

Ilnanupyembie pe3yabTaThl 00y4eHHsI MATEeMaTHKe B 5-6 Kjaccax.

e Apudmernka
1lo okoHuanuu uzyueHus Kypca y4awjuiucs Hay4umcs.
- IOHUMATh OCOOEHHOCTH JIECATUYHON CHCTEMbI CUUCIICHUS;
- HCII0JIb30BATh MOHSTHS, CBSI3aHHBIE C IEJIMMOCTBIO HaTypaJIbHbIX YUCEIL;
- BBIpaXKaTh YMCJIa B SKBUBAJIEHTHBIX (hopMax, BbIOMpas Hanboliee MOAXOIAIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOU CUTYAaLlUH;
- CPaBHUTb U YIOPSAAOYUTH PAllMOHATIbHBIC YNCIIA,



- BBIIIOJIHATh BBIYUCIICHUS C PALMOHAIBHBIMU YHCIAMH, COYETas YCTHbIE M IMHUCbMEHHBIE NPHUEMBI
BBIYMCIICHHM, IPUMEHSATh KaJIbKYJISATOP;
- UCIOJIb30BaTh MOHSATHUS U YMEHUS, CBSI3aHHBIE C MPOMOPIUOHAIBHOCTHIO BEJIMYUH, MIPOLIEHTAMH, B
XOJIe pelIEeHUsT MaTEeMaTUYECKUX 3aJad M 3aJa4 U3 CMEXKHBIX IPEIMETOB, BBINOJIHATH HECIOMKHBIC
IIPAKTUYECKUE PACUETHI,
- aHAJIM3UPOBATh IpaUKKU 3aBUCUMOCTH MEXJy BEJIMUYUHAMU ( pacCTOSHUE, BpeMsi, TEMIepaTypa U T.
1.)
Yuawuiics nonyyum eozmooicnocms.
- MO3HAKOMUTHCS C TIO3UITUOHHBIMU CUCTEMAaMU CUUCIICHHS ¢ OCHOBAHUSIMH, OTIAHMYHBIMU OT 10;
- yII1yOuTh ¥ pa3BUTh MPECTABICHNUE O HATYpaJIbHBIX YHCIAX U CBOMCTBAX JIEIMMOCTH;
- Hay4yuTh HCIOJIb30BaTh MNPHUEMBI, PAMOHAIN3UPYIOIINE BBIUYMCICHUS, NPUOOPECTH HAaBBIK
KOHTPOJIMPOBATh BBIYUCIICHUS, BEIOUPAs MOAXOASIINN AJIsi CUTYaI[UH CII0CcO0.

e YuciaoBble 1 OyKBeHHbIE BbIPAsKEHUsI. Y PABHEHMSI.

Ilo oxonuanuu uzyueHus Kypca y4aujuxcsa Hayyumcs.

- BBINIOJIHATh ONEPALUH C YUCIOBBIMHU BBIPAXKEHUAMM;
- BBINIOJIHATH MIPe00pa30BaHUsl OYKBEHHBIX BBIpAKEHHI ( paCKpBITHE CKOOOK, PUBEICHUE MOJOOHBIX
cllaraeMbix );
- pelarth JIMHEWHbIE YPaBHEHHUS, PEIIAaTh TEKCTOBBIE 3a/1a4M aJre0panyecKuM METOIOM.
Yuawuecs nonyuam 6ozmoorcnocms:
- pa3BUBaTh MPEICTABICHUS O OYKBEHHBIX BBIPAKEHUIX U UX IPe0oOpa3oBaHUsX;
- OBJAJETh CIEUUAIbHBIMU MPUEMAMH DPELICHUS] ypaBHEHUH, MPUMEHATh anmnapar ypaBHEHWH Ui
pellIeHNs KaK TEKCTOBBIX, TaK U MPAKTUYECKUX 3a/1a4.

e T'eomerpuueckue ¢purypsl. UsmMepenue reomerpuueckux puryp.

1lo oxonuanuu uzyuenus Kypca y4awuiics Hayuumcsi.

- pacno3HaBaThb Ha 4YepTEkKaxX, PHUCYHKH, MOJEISAX M B OKpYXalOIleM MHpE IUIOCKHE U
MIPOCTPAHCTBEHHBIE TEOMETPUUECKHE (PUTYPBI U UX DJIEMEHTHI;
- CTPOMUTB YIUIBI, ONIPEAEIIATH €€ IPAyCHYIO MEPY;
- pacmo3HaBaTh M W300pa)xarh pa3BEepPTKU KyOa, MPSAMOYTOJIBHOTO MapauieNienumeaa, MpaBUiIbHON
MUPaMUJIbI, HTAJTUHIPA U KOHYCA;
- ONpeAeNsATh MO JWHEHHBIM pa3MepaMm pa3BEPTKH (UTYpPHI JMHEWHBIE pa3Mepbl caMol (DUTYpHI U
Hao00poT;
- BBIYHCIIATH 00BEM MPSAMOYTOIBHOTO TIapajuieNienumnena u Kkyoa.
Yuawuucs nonyyum eozmooicnocms.
- HAYYHUTHCS BBIYUCIATH OOBEM MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYp, COCTABICHHBIX W3
MIPSIMOYTOJIBHBIX MapalJIesICIUIIEIOB;
- YTIyOUTh U Pa3BUTh MIPEJCTABICHUE O IPOCTPAHCTBEHHBIX T€OMETPUIECKUX (QUTYPAX;
- Hay4UThCS IPUMEHATh NOHATHE Pa3BEPTKU JUISI BHITIOJIHEHUS TPAKTUYECKUX PACUETOB.

e DJJieMeHTbI CTATUCTHKH, BeposiTHOCTH. KomOuHaTOpHbIe 3a1a4u.
Ilo oxonuanuu uzyuenus Kypca y4awuiics Hayuumcsi.
- HCIIOJIB30BaTh MPOCTEHIINE CTIOCOOHI MPEICTABIECHUS M aHAIN3a CTATUCTUYECKHUX JaHHBIX;
- pemath KOMOMHATOPHEIE 33/1a4M Ha HAX0XIEHHE KOIMYeCTBa 00bEKTOB WM KOMOMHAIIUH.
Yuawuéca nonyuum 6ozmoorcnocms:
- mpuoOpecTd TMEepBOHAYANBHBIN OIBIT OpraHu3aluu cOopa TaHHBIX TPU TPOBEICHHH OIMpoca
OOIIECTBEHHOI'O MHEHHS, OCYILECTBIATh HMX aHalu3, NPEICTaBIATh pE3yJbTaThl ONpoca B BHJIE
TaOIUIIbI, AT PAMMBIL;
- Hay4UTCSl HEKOTOPHIM CHEIHAbHBIM IPUEMOM pelIeHUs] KOMOMHATOPHBIX 3a/a4.

3. TemaTH4YecKoe IVIAHUPOBAHHE C YKA3aHUEM KOJHYECTBA aKaJeMHYeCKUX
4acoB, OTBOAUMBIX HA OCBOCHHE KAK/10# TeMbl, U BO3MOKHOCTb HCII0JIb30BAHUS
110 ITOM TeMe JIEKTPOHHBIX (HM(PPOBbIX) 00pa30BaTEIbLHBIX PECYPCOB

KJIacC



Homep Conep:xkanue Kou-Bo JJIeKTPOHHbIE
naparpaga ydeOHOromMarTepuasa 4acoB (uudgposrbie)
oOpa3oBaTe/ibHbIE
pecypchbl
I'nasa 1HatypajibHble ynciia 20 Poccuiickas 3nekTpoHHas
1 5 HIKOJIa
P51 HaTypallbHbIX HHCEl https://resh.edu.ru/subject/12
2 [udper. JdecaTuunas 3anuch 3 151
HATYpaJIbHBIX YHCEI
3 Otpesok. lmaa oTpe3ka 4
4 [Tnockocts.IIpsimas. JIyua 3
5 [Mkana.KoopanHatHbIif Ty4 3
6 CpaBHeHHME HATYpaJIbHBIX YHCEIl 3
[ToBTOpEHME U CUCTEMATH3AIMSYI€OHOTO 1
MaTepuasa
KonTponbnasipabora Ne 1 1
I'nasga 2 33
Cio:xeHHe U BBIYUTAHUEHATYPAJIbHBIX YHCET
7 CrnoxeHue HaTypajabHBIX YUCEIL. 4
CBolicTBa CII0KEHUS
8 Boruntanue HaTypanbHbIX YHCET )
9 UucnoBslie 1 OyKBEHHBIE 3
BbIpakeHUs. DOpPMYyIIbI
Konrtponsnaspadora Ne 2 1
10 VYpaBHeHue 3
11 VYron. OGo3HaueHue yriioB 2
12 Bungs! yrinos. U3mepenue yriios 5
13 MsoroyronsHUKH. PaBHBIE DUTYPBI 2
14 TpeyronbHUK U €ro BUIbI 3
15 [TpstmoyronbHUK. Och 3
CUMMETpUUDUTYPBI
[ToBTOpEHMe 1 cucTeMaTu3anus 1
yueOHOro Marepuana
Kontponpraspabora Ne 3 1
I'nasa 3 37
YMHoOKeHHe U /1eJIeHMeHATYPaIbHbIX YK cel
16 Ymuoxenue. [lepemecturensHoe 4
CBOMCTBO YMHOXEHUS
17 CouerarenbHOE U 3

pacIpeeMTeIbHOE CBOMCTBA



https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/

Homep Conep:xkanue Kou-Bo DJIeKTPOHHbIE
naparpaga ydeOHOromMarTepuasa 4acoB (uudgposrbie)
oOpa3oBaTe/ibHbIE
pecypchbl
YMHOKEHUS
18 Henenue 7
19 JleneHnue ¢ octaTkoM 3
20 Cremnenp yncna 2
KontponbnaspabdoTa Ne 4 1
21 [Tnomans. [lnomans 4
IPSMOYTOJIbHUKA
22 [TpsAMOYTOBHBIN TapaIeIeTuIIe . 3
ITnpamuna
23 O06BEM IPAMOYTOJIBHOTO 4
napaiesienuea
24 KomOunaTopHsle 3a1aun 3
[ToBTOpEHME U cHCTEMAaTU3aALUS 5
yueOHOro Marepuaia
KonTponbnasipabora Ne 5 1
I'nasa 4
OObIKHOBEHHbBIE 1PO0H 18
25 [TonsiTe 0OBIKHOBEHHOM IPOOH 5
26 [IpaBuiibHBIE U HETIPaBUIIbHbBIE 3
npo6u. CpaBHeHue apodeit
27 CrnoxeHue U BIYUTaHHE Jpoleit ¢ 2
OJTMHAKOBBIMH 3HAMEHATEIISIMA
28 JpoOu u nenexune HaTypaabHBIX 1
qucen
29 CMmeniaHHble yncia 5)
[ToBTOpeHMe U cucTeMaTu3anus 1
yueOHOro Marepuana
Konrponsnaspabora Ne 6 1
I'nasa 5
JlecATHYHBIE IPOOH 48
30 [IpencraBnenue o AECATUUHBIX 4
TPOOSIX
31 CpaBHEHHUEACCITHIHBIX TpOOeii 3
32 Oxkpyrnenue yucen. [Tpukuaku 3
33 CrnosxeHue U BBIYUTaHHUE 6

JECATUYHBIX Ipo0eii




Homep Conep:xkanue Kou-Bo DJIeKTPOHHbIE
naparpaga ydeOHOromMarTepuasa 4acoB (uudgposrbie)
oOpa3oBaTe/ibHbIE
pecypchbl
Konrponsnaspabdora Ne 7 1
34 YMHOKEHUENECITUUHBIX Ipo0eit 7
35 JleneHuenecITHIHBIX ApoOei 9
KontponbnaspadoTa Ne 8 1
36 Cpennee apudpmMeTHIECKOE. 3
Cpennee 3HaueHUE BETUYHHBI
37 [Tpouentsl. Haxoxnenue 4
MPOLIEHTOB OT YKCIIa
38 Haxoxxnenne uncna mo ero 4
MpOLEHTaM
[ToBTOpEHME U cHCTEMaTH3aLHUS 2
yueOHOro Marepuaia
KonTponbnasipabora Ne 9 1
IloBTOpEHUE M cUCTEeMATU3ALMS 14
y4eOHOI0 MaTepuaja
YnpakHeHus A5 MOBTOPEHUs Kypceas Kiacca 13
KonTtponsHaspabota Ne 10 1
RJIacc
JuekTpoHHbIE (UG pPOBbIE
Copep:xanue Koua-Bo P (Hpp )
o0pa3oBaTebHbIE pecypchl
Homepnaparpaga | y4yeOHOromarepuaJa 4acoB
I'naga 1l Poccuiickas 35eKTpOHHAs
JleTMMOCTh HATYPaJIbHBIXYH e 17 IIKOJIa
https://resh.edu.ru/subject/12/6/
1 Jenurenuu KpaTHbIE 2
2 [Ipu3HakuaEIMMOCTH 3
Ha 10, Ha S Ha 2
3 [Tpu3HaKH JETUMOCTH 3
Ha 9 mHa 3
4 ITpocTeie U cocTaBHbIE 1
qrcna
5 HaubonpmmuiioOmuii 3
JIeTTUTEIh
6 Haumensbieeobiee 3
KpaTHOE
[ToBTOpEeHME U cucTeMaTU3alus 1

y4eOHOTr0 Marepuasa

KonrtponbHuaspabora Ne 1



https://resh.edu.ru/subject/12/6/

JJieKTpOHHbIe (U poBbIE
Conep:xkanue Kou-Bo P (1 pp )
o0pa3oBaTe/bHbIE peCypChl
Homepnaparpaga | ydyeOHOromarepuaJa 4acoB
1
I'naga 2
OOBbIKHOBEHHbBIE IPOOH 38
7 OcHoBHOE 2
CBOMCTBOAPOOH
8 Coxkparienue apobeit 3
9 [TpuBenenue npobeit k 3
00111eMy 3HaAMEHATEITIO.
CpaBHeHue npobeit
10 Crnoxenue u 5
BEIYHATAHUE JPOOCH
KonTponbHaspabora Ne 1
2
11 YMHO)eHue Apooeit )
12 Haxoxnenue qpodu ot 3
qucia
KonTponbHaspabora Ne 1
3
13 B3anmHuo oGpatHbie 1
qrcna
14 Jenenue npoGeit 5
15 Haxoxnenue uucna no 3
3HAYEHUIO €ro JIpoou
16 [TpeoOpa3oBanue 1
OOBIKHOBEHHBIX JIpo0eit
B JICCATUYHbBIC
17 beckoHneunbie 1
HEepUOINYECcKre
JeCSITUUHBIE 1po0u
18 JecsatnaHoe 2
npuOIIKEeHNEe
OOBIKHOBEHHOH Jpo0Ou
[ToBTOpEHME U cCUCTEMATH3AIUS 1
yueOHOro Marepuana
Kontponbraspadora Ne 1
4
I'naea 3
OTHolIEeHNs U MPONOPIHH 28
19 OTtHoteHus 2




dyeKkTpoHHbIe (LM pPOBbLIE)

Conep:xkanue Kou-Bo
o0pa3oBaTe/bHbIE peCypChl
Homepnaparpaga | ydyeOHOromarepuaJa 4acoB
20 [Tponopuuu 4
21 [TponienTHOE 3
OTHOILIEHHE JIBYX YUCET
KontponbraspaboTa No 1
5
22 [Ipsmast u oOpatHas 2
IPONOPIMOHATIBHBIE
3aBUCHMOCTH
23 Jlenenue uncia 2
B IAaHHOM OTHOLICHUH
24 OKpy’>KHOCTb U KpyT 2
25 JlnHa OKpY>KHOCTH. 3
[Tmomaas kpyra
26 [ununzap, KoHyc, map 1
27 Junarpammbl 2
28 Crny4vaiinbie COOBITHSI. 3
BepositHOCTB
CIIy4alHOTO COOBITHS
[ToBTOpEHME U CHCTEMATH3AITUS 2
y4eOHOro MaTepuaia
KonrtponbHaspabora Ne 1
6
I'nasa 4
PanunonanbHble yncia 70
H JelCTBUA HAJ HUMH
29 ITonoxxurenbHbIEN 2
OTPHIIATEIbHBIC YHCTIA
30 KoopannaTtHas npsimast 3
31 Iennie 2
yucia. ParonansHele
qrcia
32 Monynb grcna 3
33 CpaBHeHue uncen 4
KonrponbHaspabora Ne 1
7
34 Crnoxenne 4
palMOHAIBHBIX YHCEI
35 CBoiicTBa CIIOKEHUS 2




dyeKkTpoHHbIe (LM pPOBbLIE)

Conep:xkanue Kou-Bo
o0pa3oBaTe/bHbIE peCypChl
Homepnaparpaga | ydyeOHOromarepuaJa 4acoB
palMOHATIBHBIX YHCEI
36 Brruuranue 5
panMOHATBHBIX YHCEI
KontposbHaspabora Ne 1
8
37 YMHOXEHHE 4
paMOHABHBIX YHCEI
38 CBoiicTBa YMHOKECHUS 3
paLMOHAIBHBIX YUCE
39 Koaddurmenr. 5
PacnipenenurensHoe
CBOMCTBO YMHOXCHUS
40 Henenune 4
paMOHATIBHBIX YHCEIT
KonTponbHaspabora Ne 1
9
41 PemenneypaBuenuii 4
42 Pewenue 3amay ¢ 5
ITOMOIIBIO YPaBHEHUH
KonrtponsHas pabora 1
Ne 10
43 [leprienguKyasIpHBIE 3
npsiMble
44 OceBas U LICHTpasbHas 3
CUMMETPHHU
45 [TapannensHbIe 2
npsMble
46 Koopaunarnas 3
TUIOCKOCTh
47 I'paduku 2
[ToBTOpEHME U CUCTEMATH3AITUS 2
y4eOHOro MaTepuaia
Konrponsnas padora 1
Ne 11
IMoBTOpEeHUE U cCTEMATH3AIMS 17
y4eOHOro marepuaJia
[ToBTOpEHUE U cUCTEeMaTU3ALUS YI€OHOTO 16

MaTepHualia Kypca MaTeMaTHKu 6 kiacca




dueKkTpoHHbIe (LU (pPOBbHIE)

Conep:xkanue Kou-Bo
o0pa3oBaTe/bHbIE peCypChl
Homepnaparpadga | ydyeOHOromarepuaJa 4acoB
Kontponbnaspabdora No 1

12

YueOHblii Kypc «AJredpa» 7-9 kiace

Conep:xanue ydeOHOro npeamera

APUDOMETHUKA
Panuonanbuble umciaa. PacmmpeHne MHOXKECTBA HATypajbHBIX YHCEN /0 MHOXKECTBa
LIENBIX.
MHoOXeCTBa LENbIX YHCEN JI0 MHOXECTBA pallMOHAIbHBIX. PallmoHaIbHOE YMCII0 KaK OTHOIICHHE
m

’
n

I7ie m — LEeJ0e YUcio, N — HaTypajibHoe. CTENeHb C LIeJIbIM [T0Ka3aTeIeM.
JeiicTBuTenbHbIe YHCaa. KBagpaTHblil KopeHb U3 yncia. KopeHb TpeTbell cTeneHu. 3anuch
KOpHEHC MOMOIIBIO CTENEHH € APOOHBIM I1OKa3aTEIEM.

[TonsiTre 06 uppanmoHanbHOM uucie. ppallnoHanIbHOCTh YKCA U
HECOU3MEPUMOCTHCTOPOHBI U IUAaroHaIN KBajapata. JlecaTuuHble NpUOIMKEHUS
HPPALMOHATIbHBIX YHCE.

MHO0x€ecTBO JEHCTBUTENBHBIX YUCEN; IPEACTABICHUE JEHCTBUTENbHBIX YNCE OECKOHEUHBIMU
JecITUUHBIMU Ipo0siMu. CpaBHEHUE ACHCTBUTEIBHBIX YHCE.

Koopaunarnas npsimasi. M300paxeHue yricen ToukaMu KOOpIMHATHOW MpsiMoi. YuncioBbie
IIPOMEXKYTKH.
N3mepenus, npudan:keHus1, oeHKH. PazMeprl 00bEKTOB OKpYXKArOIIero Mupa (0T 3JIeMEHTapHbIX
qacTull 10 BeeneHnHoil), JUIMTENbHOCT MPOLIECCOB B OKPY’KAIOIIEM MUpe. Bolaenenne MHOKHUTENS
— CTeNeHM JecaTh B 3anucu uucia. [lpubnmxéHHOe 3HAUYeHHWE BEJIMYMHBI, TOYHOCTH
npubnmxenus. [Ipuknaka u olleHKa pe3ysIbTaTOB BEIYUCIICHUH.

AJI'EBPA
Auaredpanyeckme BbIpaskeHusl. bykBeHHbIe BbIpaKeHUsI (BBIPAKEHUS C IEpeMEeHHbIMH). YncnoBoe
3HayeHWe OYyKBEHHOTo BblpakeHus. JlomycTumble 3HaYeHHMs THepeMeHHbIX. [loxcTaHoBka
BBIp@XXEHUI BMecTO mepeMeHHBIX. [IpeoOpa3zoBaHne OyKBEHHBIX BBIPR)KEHHH Ha OCHOBE CBOMCTB
apupmeTnueckuxieiictBuil. PaBeHcTBO OYKBEHHBIX BhIpakeHHH. Toxk1eCTBO.

Crenens ¢ HaTypaJlbHBIM IOKa3aTeneM U €€ cBoMcTBa. OHOWIEHBI 1 MHOTOWIEHbI. CTEreHb
MHoroujaeHa. ClI0OKEHHE, BBIYMTAHHWE, YMHOXXEHHE MHOTOWIEHOB. DOpMysbl COKpAaIIEHHOTO
YMHOXKEHMS: KBaJpaT CyYMMBI M KBajgpaT pasHocTH. QPopMyna pa3HOCTH KBaJpaToB.
[IpeoOpa3oBanue 1e0r0 BBIpAKEHHsI B MHOTOWIEH. Pa3nokeHne MHOTOWJICHOB HAa MHOMHUTEIH.
MHorowiensl ¢ ogHON nepemeHHOW. Kopenb mMHorousneHa. KBaapaTHbli TpEXWIECH; Pa3lIOKEHUE
KBaJPAaTHOI'0 TPEXUIICHA HA MHOKUTEIIHN.

Anrebpanueckass ApoOb. OcHOBHOE CcBOWCTBO anreOpanueckoi apobu. CroxeHue,
BbIUUTAHNE, YMHOXEHHUE, JejeHne anreOpandeckux ApoOeil. CTeneHb ¢ LEeNbIM MOKa3zaTeleM U eé
CBOMCTBA.

ParnmonanbHble BRIpayKeHUS U UX MpeoOpazoBaHusl. JJoka3aTeIbCTBO TOXK/IECTB.

KBanparusie kopHu. CBoiicTBa apuMeTHYeCKUX KBaJApPaTHBIX KOpHEH M MX MPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYMCICHUSM.

YpaBHenusi. YpaBHeHue ¢ OJHOW mnepemeHHOM. KopeHb ypaBHeHus. CBOHCTBa YHCIIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD YpaBHEHHUH.

Jluneiinoe ypaBHenue. KBanpaTHoe ypaBHeHHe: GopMmysna KOpPHEH KBaJpaTHOTO YpaBHEHUSI.
Teopema Buera. Penienne ypaBHeHH, CBOASIIMXCS K JIMHEWHBIM M KBaJApaTHBIM. [IpuMeps! penienus
ypaBHEHMI TpeThel u ueTBEPTON cTeneHel. Pemenne qpoOHO-palinoOHaIBHBIX YPaBHEHHH.

YpaBHeHME ¢ IByMs NIepeMEHHBIMU. JIMHENHOE ypaBHEHHUE ¢ IBYMS IIEPEMEHHBIMH, IIPUMEPBI



pellIeHrs ypaBHEHUH B LENbIX YUCIIaX.



Cucrema ypaBHEHMH C JByMs NepeMEHHbIMH. PaBHOCHIBHOCTH cucTeM. CHCTEMBI NBYX
JIMHEMHBIX YpaBHEHHUU C JABYMS NIEPEMEHHBIMH; PELICHHE IOJCTAaHOBKOW M cliokeHueM. [Ipumepsl
pElIeHUs] CUCTEM HEIMHEHHBIX YpaBHEHUH C ABYMS IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a7a4 aJlreOpandeckKiuM CIIOCOOOM.

JlexapToBbl KOOPAMHATHI Ha TUIOCKOCTH. ['paduueckas WHTEpHpeTanusi ypaBHEHHUS C JIBYMS
nepeMeHHbIMH. ['paduk JNMHEWHOTO ypaBHEHHS C JBYMsS INEPEMEHHBIMHU; YIVIOBOM KO3 GdULIHMEHT
IIPSIMOM;
yCIIOBUE MapajuleIbHOCTH MpsAMbIX. ['paduku mpocTediminx HeNIMHEWHBIX ypaBHEHUU: mapaborna,
runep0oiia, OKpyKHOCTh. I'paduyeckas nHTEpIpeTanys CUCTEM YpaBHEHHH ¢ IByMsI IEPEMEHHBIMH.
HepaBencrBa. YucnoBble HEpaBEHCTBA M HUX CBOMCTBA. HepaBeHCTBO C OAHON MEpEeMEHHOM.
PaBHOCWJIBHOCTE HEpAaBEHCTB. JIMHEHHBIE HEpAaBEeHCTBA C OJHOM ImiepeMeHHOW. KaanpaTHbie
HepaBeHCTBa. CUCTEMBI HEPABEHCTB C OJHOM NEPEMEHHOM.

OYHKINN

OcHoOBHBbIE MOHATHS. 3aBUCUMOCTU MeX 1y BennunHaMu. [lonarue ¢pynkuun. O61acTb onpeaeseHus
U MHOXecTBO 3HaueHUM ¢GyHkuuu. CrocoObl 3amanust ¢yHkiuu. ['paduk Gynkuun. CpoiicTBa
¢bynkuui, nx orodpaxxenue Ha rpaduke. [Ipumeps! Tpa@MKOB 3aBUCUMOCTEH, OTPAKAIOIIUX PeaTbHBIE
MIPOLIECCHI.

YuciaoBble ¢yHkuun. DyHKIMH, ONKMCHIBAIOMIKME NPIMYI0 U OOpaTHYIO IPOMOPLHOHATBHEIC
3aBUCHMOCTH, X rpaduku u cBoiictBa. Jluneitnas ¢ynkuus, e€ rpaduk u cBoiictBa. KBanparuunas
¢byukus, e€ rpaduk u cBoiictBa. CTeneHHbIe (YHKIMH C HATypalbHBIMU MOKa3aTelsiMu 2 U 3, UX
rpaduku u coiicta. ['paduxu Gpynkuuit y = vVx,y = 3vVx , y=|x|.

YuciaoBble mocCaeA0BATeIbHOCTH. [loHSATHE  4YMCIOBOM  MOCIENOBATENBHOCTH.  3aJaHuUe
MOCIICI0BATEIILHOCTH PEKYPPEHTHOM (POpMyIoii U popMyIoif N-To YieHa.

Apudmerndeckas U reomerpudeckas nporpeccuu. @opmynsl N-ro uiaeHa apudmeTuyecko u
T€OMETPUUYECKON MPOTPECCrid, CYMMBI MEPBBIX N-X ujieHOB. M300pakeHne 4ieHoB apudMeTHIecKon 1
reOMETPUYECKON MPOTrPECCUN TOYKAMU KOOPAMHATHOW IUIOCKOCTH. JIMHENHBINA U DKCIIOHCHIIMATIbHBIN
poct. CI0XKHbIE TPOLIEHTHI.

BEPOATHOCTD u CTATUCTUKA

OnucaresbHas crarucTuka. [lpeicraBieHue MaHHBIX B BHJE TaOlHI], auarpamm, TpadUKoB.
CnyuvaitHas  u3MeHUMBOCTh. CTaTHCTUYECKHE XapaKTepUCTUKM Habopa JaHHBIX: CpelHee
apudmernueckoe, MeauaHa, HauOosblllee W HaWMEHblIee 3HaueHUs, pasMmax. lIpencraBnenue o
BBIOOPOYHOM UCCIIEJIOBAHHH.

Cay4aiinble coObITHS M BepOATHOCTb. [loHsATHME O ciydyallHOM OIBITE U CIy4allHOM COOBITHU.
Yacrota ciyyaitHoro coObiTs. CTaTUCTUYECKUI MOAXOA K MOHSATHIO BEPOSTHOCTU. BeposTHOCTH
MIPOTHBOIOJOXKHBIX COOBITHI. HezaBucumbie coOBITHSI. YMHOKEHHE BEpOSTHOCTEH. J[ocTOBEpHBIE M
HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTE cOOBITHI. Kiaccuueckoe onpeenenrne BepoITHOCTH.
KomOunaropuka. Pemenne kKoMOWMHATOpHBIX 3amady miepebopoM BapuaHTOoB. KomOmHaTOpHOE
mpaBmwiIo yMHOXKeHus. [lepectanoBku U dakTopuar.

JIOI'NKA 1 MHOXECTBA

TeopeTnko-MHOXKECTBEHHbIE TMOHATHS. MHOXXECTBO, DJIEMEHT MHOXKECTBA. 3aJaHHE MHOXKECTB
MIEPEYUCIIEHUEM AJIEMEHTOB, XapaKTepUCTUYECKUM CBOMCTBOM. CTaHapTHBIE 0003HAUEHUS YU CIOBBIX
MHOkecTB. [lyctoe MHOXecTBO U ero oboszHauenue. [loqmuoxxecTBo. OObeAMHEHNE U NIEPECEUECHUE
MHOXECTB, Pa3HOCTh MHOXeCTB. MinmrocTpanus OTHOIIEHMM MEXAY MHOYKECTBAMHM C ITOMOIIBIO
nuarpamm Oitniepa — Benna.

JJieMeHThI JorukM. [IoHsITHE O PaBHOCHIBHOCTH, CI€AOBAaHUHU, YHIOTPEOJIEHHE JTOITMUYECKUX CBSII30K
ecnu ..., mo ..., 6 MOM U MOJILKO 68 MOM Cyyae, TOTUIECKUE CBA3KY U, UTU.

MATEMATHKA B UICTOPUYECKOM PA3BUTHUNU



Hcropusi ¢opMupoBaHusi NOHATHSA 4YMCJIA. HATypajbHblE YHWCIa, JApPOOU, HEJOCTATOYHOCTH
palMOHANBHBIX 4YHUCEN JJISI TEOMETPUYECKUX HW3MEPEHHH, HppalnuoHaibHble uucia. CTapuHHbBIE
cucteMbl 3ammcu uyucen. Jpobu B BaBumone, Erunte, Pume. OTKpbITHE NECATHYHBIX ApOOCH.
Crapunsable cucteMbl Mep. Jlecatuunble napoOu W MeTpuueckas cucrema wmep. llosBrieHue
OTpHUIATENIbHBIX yKcen U Hya. JI. Marauukui, JI. Diinep.

3apoxaeHue anreOpsl B Hepax apudmeTuku. An-Xopesmu. Poxxnenne OyKBeHHOM
cumBoiuku. [1. @epma, @. Buer, P. [lexkapt. McTopus Borpoca o HaxoxieHuH (Hopmys KOpHEi
anreOpanvecknx ypaBHEHUH, HEPA3PEIIMMOCTh B paJlKanax ypaBHEHUH CTETeHHU, OONbIIEH YeThIPEX.
H. Tapranesa, Jx.Kapnano, H. X. A6ens, D. ['anya.

N300pereHne MeTo/la KOOPIMHAT, TTO3BOJISIONIETO MEPEBOIUTh Te€OMETPUIECKHE OOBEKTHI Ha
s3bIK anreopsl. P. JlekapT u I1. @epma. [Ipumepb pa3nudHbIX CHCTEM KOOPAMHAT Ha INTIOCKOCTH.

3anava Jleonapno Iluzanckoro (Pubonayun) o kponukax, yucia GuboHauyn. 3amaga o
IIaxXMaTHOH JOCKE.

Hcroku Teopun BEPOSITHOCTEH: CTpaxoBoe J1eio, azapTHelie urpsl. I1. @epma u b. Ilackans. .
bepuymnu. A. H. Konmoropos.

Ilnanupyemble pe3yJibTAThI OCBOCHHS Y4eOHOI0 mpeaMera

[Iporpamma obGecrieunBaeT JOCTHKEHUE CIETYIONUX PE3YIbTaTOB OCBOSHUS 00pa30BaTEeIbHON
MIPOrpaMMbl OCHOBHOT'O 001IIero 00pa3oBaHMUs:
JUYHOCMHbIE:

1. cdhopMHpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTHU
o0yyJaroIuxcs K cCaMOpa3BUTHIO M CaMOOOpPa30BaHHIO Ha OCHOBE MOTHBALIUU K OOYYEHHIO U
[I0O3HAHUIO, BBIOOPY JanbHelero oopazoBaHus Ha 0a3e OpUEHTUPOBKU B MUpe npodeccuit u
npoEeCCHOHATBHBIX ~ MPEANOYTeHUIH,  OCO3HAHHOMY  IOCTPOCHHUIO  HHIUBUAYaJTHbHOU
o0pa30BaTeNbHON TPACKTOPUU C YUETOM YCTOMUMBBIX TO3HABATEIBHBIX UHTEPECOB;

2. c(hOpMUPOBAHHOCTH IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAaKTHUKH;

3. c(hOopMUPOBAHHOCTh KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHHM U COTPYIHHUYECTBE CO
CBEpCTHMKAMHM, CTapIIMMM W MJaJUIMMH, B 0Opa30BaTENbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIIe0BATENLCKOM, TBOPUECKOM U APYrUX BUAAX NEATEIBHOCTH;

4. yMeHue SCHO, TOYHO, TPAaMOTHO M3J1araTh CBOM MBICIM B YCTHOW M NHCbMEHHOM peuH,
MTOHUMATh CMBICJI IOCTABJICHHON 3a/1auM, BEICTPAUBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEDHI;

5. TMpeacTaBleHHE O MaTeMaTHUYeCKON Hayke Kak cdepe YeloBeUeCKO! esATeIbHOCTH, 00 3Tanax
e€ pa3BUTHs, O €€ 3HAUMMOCTH AJIs Pa3BUTHUS LIMBUIN3ALINY;

6. KPUTHMYHOCTh MBILIUICHHS, YMEHHE PAcllO3HABaTh JIOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJIMYaTh TMIIOTE3Y OT (paKTa;

7. KpeaTWBHOCTh MBILIUICHUS, WHUIMATUBA, HAXOJYUBOCTh, AaKTUBHOCTb IPH PELICHUU
anre0panvecKux 3a1ay;

8. yMeHue KOHTPOJIMPOBATH MPOLECC U PE3YIbTAT yUEOHOM MaTeMaTHUECKOM JesITeIbHOCTH;

9. cnmocoOHOCTh K AYMOIMOHATBHOMY BOCIIPHATHIO MAaTEeMaTHYECKUX OOBEKTOB, 3a/1a4, PEUICHUH,
pacCyKJIeHHM.

mem anpedmemuble:

1. YMCHHUEC CAaMOCTOSTCIIBHO INIAHUPOBATL AJIbTCPHATUBHBIC ITYTHU JOCTUIKCHUA I_ICJIGI\/'I, OCO3HAaHHO
BBIOMpATh Hanbosee 3pPpekTUBHBIC CITOCOOBI peleHrs YIeOHbBIX M MTO3HABATEIBHBIX 33]1a4;



2. yMEHHE OCYIICCTBISTh KOHTPOJb IO pe3yabTaTy W IO CIOCO0Yy JEHCTBUS Ha YpOBHE
MPOU3BOJILHOTO BHUMAHHUS U BHOCUTH HEOOXOUMBIC KOPPEKTUBHI,

3. yMEHHE aJeKBAaTHO OIICHHBATh IPABWJILHOCTh WM OIMMOOYHOCTH BBIMIOJHEHUS YYEOHOU
3aauu, €€ 00bEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BO3MOXHOCTH €€ peIlIeHUs;

4. 0CO3HAaHHOE BIJIAJICHUE JIOTUYECKUMHU JCHCTBUSIMH OIpEACTCHUS TOHATUN, 0000IeHus,
YCTaHOBJICHHSI aHAJIOTUH, KJIacCH(PHUKAIIMN HA OCHOBE CAMOCTOSITEIILHOTO BBIOOpA OCHOBAaHUH U
KPUTEPHUEB, YCTAHOBJICHUS POJIO-BUIOBBIX CBSI3CH;

5. yMeHHue ycTaHaBJIMBaTh MPUYHMHHO-CIICIICTBEHHBIC CBSI3U; CTPOUTH JIOTHYECKOE PACCYXKICHHE,
YMO3aKII0YeHNE (MHAYKTUBHOE, ICAYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

6. yMeHue co3laBaTh, NPUMEHITh M TPEOOPa3OBBIBATH 3HAKOBOCHMBOJIMYECKHE CPEICTBA,
MOJIEJIA ¥ CXEMBI JUIsI peIICHHsI YUeOHBIX U MO3HABATEIBHBIX 33]1a4;

7. yMeHHWE OpraHU30BBIBATH yUCOHOE COTPYAHHYECTBO U COBMECTHYIO JEATCIBHOCTh C yUUTEIIEM
U CBEPCTHUKAMH: ONPEISISITh IENU, pacupenencHne (YHKIUA W poyied y4acTHUKOB,
B3aMMOJICHCTBUE U OOIIHE CrOCOOBl padOTHI; YMEHUE paboTaTh B TPYNIE: HAXOIUThH OOIIee
pelieHre M paspeniatb KOH(MIUKTHI Ha OCHOBE COTJIACOBAHUS TO3UIMKA M yd4€Ta HMHTEPECOB;
CIIymIath napTaépa; GopMyIupoBaTh, apryMEHTUPOBATH U OTCTAaUBATh CBOE MHEHHUE;

8. cdopmupoBaHHOCTH Yy4yeOHOH U OOIIETONB30BATEIHLCKON KOMIIETEHTHOCTH B 00JacTu
UCII0JIb30BaHUs HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHojoruii (MKT-koMmeTeHTHOCTH);

9. mepBOHaAuYaANbHBIC TPEACTABICHUS 00 UACIX U O METOJIaX MAaTeMaTHKH Kak 00 YHHBEpPCAIbHOM
SI3BIKE HAYKH U TEXHUKH, O CPEJCTBE MOJICIIUPOBAHHS SIBJICHUN U IPOIIECCOB;

10. ymeHHE BHUIETh MaTEMAaTHYECKYIO 3aJady B KOHTEKCTE NPOOJIEMHOW CUTyallid B APYTUX
TUCIUIUINHAX, B OKPYKAIOIICH KU3HU;

11. ymeHHEe HAXOAWTHh B PA3IMYHBIX HCTOYHUKAX WHGPOPMAIUIO, HEOOXOIUMYIO IS PEIICHUS
MaTEeMaTHYECKHUX MPOOJIeM, U TPEIACTABIATh €€ B MOHATHOW (HOpMe; MPUHUMATH PEIICHUE B
YCIOBUSIX HETIONHOM 1 N30BITOYHON, TOYHON M BEPOSITHOCTHON MH(OpMAIINK;

12. ymeHne mOHUMAaTh M HCIOJNH30BaTh MAaTEMaTHYECKHE CPEACTBA HArNATHOCTU (PHUCYHKH,
YepTEeXKH, CXEMBI U JIp.) I WLTIOCTPAIMK, HHTEPIIPETalluU, apTyMEHTAIUH;

13. ymeHHe BBIABUTATH THUIOTE3bI MPU PEUICHUH Y4eOHBIX 3a7a4 U TMOHUMATh HEOOXOJUMOCTh UX
MIPOBEPKH;

14. ymeHue MpUMEHSATh UHAYKTUBHBIE U JICAYKTUBHBIE CTIOCOOBI pacCyKICHUH, BUJICTh PA3IHIHBIC
CTpaTeTHH PEIICHUs 3a]1a4,

15. moHuMaHWe CYINHOCTH AQJITOPUTMHYCCKHX TIPEANHCAHWA W YMEHHE JCHCTBOBAaTH B
COOTBETCTBHH C MPEATI0KEHHBIM AITOPUTMOM;

16. ymeHHEe CaMOCTOSITENIPHO CTaBHUTH I€IH, BHIOMpATh W CO3/1aBaTh AJITOPUTMBI I PELICHUS
y4eOHBIX MaTeMaTHYECKUX MPOOIeM;

17. ymeHHMe TUTaHUPOBATh M OCYILIECTBIATH ACSITENHLHOCTh, HAMPABICHHYIO Ha pEIICHHE 3a/a4
HCCIIeIOBATEIILCKOTO XapaKTepa.

npeomemmubwie:

1. ymenue pabotaTh C€ MaTEeMaTHYECKUM TEKCTOM (CTPYKTYpPHpPOBAaHHME,  H3BJICUCHUE
HeoOxonuMoi WH(pOpMalKK), TOYHO M TPaMOTHO BbIpaKaTh CBOM MBICIM B YCTHOW U
MMCbMEHHOW peuu, MPUMEHSS MaTeMaTUYECKyI0 TEPMUHOJIOTHIO U CUMBOJIUKY, HCIOJIB30BaTh
pa3iaMyYHbIe S3bIKM MaTeMaTHKHU (CJIOBECHBIM, CHMBOIMYECKUHN, Irpaduueckuii), 000CHOBBIBATh
CYXJIEHUs, TPOBOJIUTH KJIaCCU(UKAIINIO, T0KA3bIBATh MATEMaTHUECKUE YTBEPIKICHHS;

2. BnaseHue 0a30BBHIM IMOHATUHHBIM ammapaToM: UMETh MPEICTAaBICHHE O YHCIE, BIAJCHUE
CHMBOJIBHBIM SI3BIKOM aireOphl, 3HAHHME HJIEMEHTAPHBIX (YHKIMOHAIBHBIX 3aBUCHUMOCTEH,
(dbopMHUpOBaHUE MPEJCTABICHUH O CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B PEalbHOM MHpPE H O



pa3IMYHBIX CMOCO0aXx WX H3y4YeHHUs, 00 OCOOCHHOCTSAX BBIBOJIOB W IPOTHO30B, HOCSIIHMX
BEPOATHOCTHBIN XapakTep;

YMEHHE BBINOJHATH anredpandyeckue MpeoOpa3oBaHUs PANUOHAIBHBIX  BBIPAXKEHUH,
MPUMEHSITh UX JJIsl pelieHUs Y4eOHBIX MaTEeMaTHYeCKHX 3a1ad W 3a]ad, BO3HUKAIOIIUX B
CMEKHBIX YYeOHBIX TPEIMETAX;

YMEHHE TI0JIb30BAThCS MaTeMaTHYeCKHMH (OopMylIaMu M CaMOCTOSITEIBHO COCTaBIISTh
(hOopMyIIbl 3aBUCUMOCTEH MEXIy BEIMYMHAMH Ha OCHOBE OOOOIICHHS YACTHBIX CIy4aeB U
JKCIIEPUMEHTA;

yMEHHE pelaTh JUHEHHbIE U KBapaTHbIC ypaBHEHUSI U HEPABEHCTBA, a TAK)Ke MPUBOAUMBIE K
HUM ypaBHEHUS, HEPaBEHCTBA, CHCTEMbl; MPHUMEHSTh TrpapuuecKue IpeACTaBICHUS s
pElIeHUs U UCCIIeIOBaHUSl YPaBHEHU, HEPABEHCTB, CUCTEM; IIPUMEHAThH MOJTYYCHHbIE YMEHUS
JUTSL PEIIeHUs 33a]1a4 U3 MAaTEMATHKH, CMEKHBIX TTPEIMETOB, TPAKTUKU;

OBJIAJICHUE CUCTEMON (PYHKIIMOHATBHBIX MOHSATHH, (DYHKIIMOHAIBHBIM S36IKOM H CUMBOJIUKOH,
YMEHHE CTPOUTH rpapuKu PyHKIIHMHA, OITUCHIBATH UX CBOWCTBA, UCTIOIB30BaTh ()YHKIIMOHAIHHO-
rpaduuecKkre MpeACTaBICHUS [T ONMHCAHMS W aHAJIM3a MAaTeMaTHYCeCKHUX 3a7ad M PEabHBIX
3aBHUCHUMOCTEH;

OBJIAJICHNC OCHOBHBIMU CIIOCOOAMH TMPEACTABICHUS W aHAJM3a CTATUCTHUYCCKHUX JIaHHBIX;
YMEHHE pellaTh 3a7a4i Ha HaXO0XKIEHUE YaCTOThI U BEPOSITHOCTH CIy4YailHBIX COOBITHUI;
YMEHHE MPUMEHSATh WU3YYCHHBIC TOHSTHUS, PE3YyIbTaThl M METOABI NMPH PEIICHUU 3aJad W3
pPa3IMYHBIX pa3felioB Kypca, B TOM YHCIE 3a/ad, HE CBOJIIMXCA K HEMOCPEICTBEHHOMY
MIPUMECHCHHIO U3BECTHBIX aJITOPUTMOB.

PAIIMOHAJIBHBIE YHCJIA

BbinycKHHUK HAy4YuTCS:

MIOHUMaTh OCOOEHHOCTH JIECATUYHON CUCTEMBI CUMCIICHHUS,

BJIAJICTh NIOHATUAMH, CBA3aHHBIMU C JEIMMOCTbIO HATYpaIbHBIX YUCEIL,

BBIpa)XaTh YMCIIAa B SKBUBAJIEHTHBIX (hopMax, BbIOMpas HanboJsee MOoAXOAMIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CHTyalluu;

CPaBHUBATH U YIOPSAAOUYHUBATH PALIMOHATIBHBIE YUCIIA,

BBIIIOJIHATh BBIYUCIICHUS C PANMOHAIBHBIMU YHCIAMH, COYETass YCTHBIE W IHMCbMEHHBIE
MIPUEMBI BBIYUCIICHUH, IPUMEHATD KAJIBKYJIIATOD;

UCIIONBb30BaTh IIOHATUA U YMEHUSA, CBA3AHHBIE C IPONOPLMOHATIBHOCTBIO  BEIUYMH,
IIPOLICHTAMU B XOJE PELICHHs MaTEMaTU4YeCKHUX 3aJad M 3aJad U3 CMEXHBIX IIPEIMETOB,
BBIITOJIHSATH HECJIOKHBIEC TPAKTHYECKUE PACUETHI.

Bbmycmmx nojiyuum 603MONHCHOCHLb:

NO3HAKOMUMbCSL ¢ NO3UYUOHHBIMU CUCTNEMAMU CHUCTIeHUS ¢ OCHo8anusmMU, omauyHbimu om 10;
Yenyoums u pazeums npeoCmasienus 0 HAmypaIbHbIX YUCIAX U CEOUCMBAX OeIUMOCIMU,
HAYYUumsCsi UCHONb308aMb NPUEMBL, PAYUOHATUZUPYIOUUE BbIYUCTEHUS, NPUOOPECTU NPUBLIUKY
KOHMPOIUPOBAMb BbIYUCTEHUS, 8bIOUPAsL NOOX00AWUL 01 CUMYAYULU CROCOD.

JIEMCTBUTEJILHBIE UHCJIA

BbInyCKHUK Hay4uTCH:

HCII0JIb30BAaTh HAYAJIBHBIC IPEACTABIICHUSA O MHOXCECTBC HeﬁCTBHTeHBHLIX YHUCEII,

BJIAZACTH IMIOHATUEM KBaApPaTHOI'O KOPHA, IPUMEHATH €0 B BEIYHUCIICHHUAX.

BblnyCKHuK nojiyuum 603MONHCHOCHLb:



- pazeumv npedcmagieHue O UUCAe U YUCTIOBbIX CUCNEMAX Om  HAMYPATbHbIX 00
0elicCmeUmMenbHbIX YUCETl, O POIU BbIYUCTCHULL 8 YeTI08eUeCKOU NPAKmuKe,

- pazeumv u yenyoums 3HAHUs 0 OeCAMUYHOU 3aNUCU 0eliCMEUMENbHbIX Yucel (nepuoouyeckue u
Henepuoouueckue opoou,).

N3MEPEHUA, [TPUBJIMOKEHNM S, OLIEHKU
BbInyCKHHUK HAYYUTCS:
® CIIOJIB30BAaThb B XOJE PpELIEHUS 3a7ad d3JEMEHTapHbIE IPEICTABICHUS, CBA3aHHBIE C
npUOINKEHHBIMY 3HAYEHUSIMU BEJIUYUH.

BblnyCKHllK nojiyuum 603MONHCHOCHLb:
- NOHAMb, YMO 4YUcCjoeble aaHHble, Komopble UCNONb3YIONICA onst xapakmepucmuxku 00bexmos

OKpYJHCaouWie2o Mupa, SAGIAIOMC NPeuMyujeCmeeHHo NPUOIUNCEHHBIMUY, YMO NO 3aNuUcu
NPUOTUINCEHHBIX 3HAYEHUN, COOePAHCAUUXCS 8 UHPOPMAYUOHHBIX UCTOUHUKAX, MONCHO CYOUMb
0 NOZPEUWHOCTNU NPUOTUNCEHUSL,

- NOHAMb, UYMO NOSPEUWHOCMb pe3VIbmama BblYUCTeHULl O00JINHCHA Oblmb COuMepuma ¢
NOCPEeUHOCIBIO UCXOOHBIX OAHHDIX.

AJITEBPAMYECKUE BBIPAXXEHU A
BbInyCKHUK Hay4YuTCH:

® BJAJETh MOHATUAMHU «TOXKAECTBO», «TOXKIECTBEHHOE NpeoOpa3zoBaHME», PELIaTh 3a7ayH,
cojiepkaniie OyKBeHHBIC JaHHBIE; paboTaTh ¢ (OPMYIaMH;

® BBINOJIHATH NPe0OPa30BaHUs BBIPAKEHUM, COACPKAIUX CTEHNEHU C LENbIMU MOKa3aTeIs MU U
KBaJpaTHbIE KOPHU;

®  BBIIIOJHATH TOXICCTBECHHBIC npeo6pa3013aH1/I51 panroOHaJIbHBIX BBIpa)KeHI/Iﬁ Ha OCHOBC IMpaBUJI
JeWcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMu Apo0sMu;

®  BBIIIOJHATH Pa3jIOKCHUC MHOTOYJICHOB HA MHOKHTCIIN.

Bbll’lyCKHuK nojiyuum 603MONHCHOCHLb:
- HaAyuumuvC:  6blNOJIHAMb  MHO20ULA2086blE npeo6pa306aHu;z PAYUOHATIbHBIX eblpaofceuuﬁ,

npUMeHss WUPOKULl Habop cnocobos u npuémos;
- NpUMEHAMb MONHCOeCMEeHHbIe NPeoOPA308AHUsSL Ol PeUleHUs 3a0ay U3 PA3IUYHBIX pa30enos
Kypca (Hanpumep, 071 HAX0HCOEHUs. HauboIbule20/HaUMeHbULEe20 3HAYEeHUS BbIPANCEHUS).

YPABHEHUIA
BbInyCKHUK Hay4YuTCH:

e pelarb OCHOBHBIE BHUJBI PAllMOHAIBHBIX YPABHEHUU C OJHOM INEPEMEHHOH, CUCTEMBI JBYX
YPaBHEHUH C JBYMS IEPEMEHHBIMU;

e [IOHMMAaTh YPAaBHEHME KaK BOXKHEUIIYI0O MATEMATHYECKYH0 MOJEIb ISl ONMMCAHUS M U3Y4YECHHUS
Pa3HOOOPa3HBIX pealbHbIX CUTYALIUH, pelIaTh TEKCTOBBIE 33/]a4ul alredpanyeckuM METOI0M;

® IPUMEHATH TpaduyecKre NpeACTaBIeHuUs 1 UCCIeI0BaHUS YpaBHEHUN, UCCIIEOBAHUS U
pEeLIeHUsI CUCTEM YPABHEHUN C ABYMSI IEPEMEHHBIMH.

Boinycknuk noayuum 603mo0x4cHOCHIb:
- 061a0emb CHNeyuanbHbIMU NPUEMAMU pDeuleHUs YPAGHEeHU U CUcmem YPAasHeHUU; YBepeHHO

NpUMeHSMb annapam YpagHeHull 0/ peuleHus pPA3HOO0OPA3HbIX 3a0ay U3 Mamemamuxi,
CMEJICHBIX NPeOMemos8, NPAKMUKU,

- npumenams epaguueckue npedcmasienus OJisl UCCIe008aHUS YPAGHEHUN, CUCTEeM YDAGHEHU,
cooepacawux OykeenHvle Kodghuyuenmeoi.



HEPABEHCTBA

BbINyCKHUK HAY4YUTCSH:

IIOHUMAaTb W MPUMCEHATH TCPMUHOJOIHUIO HW CHUMBOJIMKY, CBA3aHHBIC C OTHOIICHHEM
HCPaBCHCTBA, CBOMCTBA YHUCIOBBIX HCPAaBCHCTB,

peuIaTh JIMHEHBIE HEPABCHCTBA C OI[HOI71 nepeMeHHoﬁ N UX CUCTEMBI; p€IIaTh KBAAPATHBIC

HEPaBEHCTBA C OMOPON Ha rpaduuecKue MpeICcTaBICHHS;

IIPUMCEHATH allrapaT HCpaBECHCTB AJI PCIICHHU 3a4a4 U3 Pa3JIMYHbIX Pa3gcjIOB Kypca.

BblnyCKHllK nojiyuum 603MOINCHOCMb HAYUUMbCA:

PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEePABEHCME, VBEPEHHO NPUMEHAMb annapam
HEepPaseHCcme 0/l peueHUsi pasHo0OPA3HbIX MAMeMAmUu4eckux 3a0ad u 3a0ad U3 CMeNCHbIX
npeomemos, NPaKmuKu,

npumensimo  epaguyeckue npeocmasieHus O UCCLe008AHUs  HEPABEHCMS,  CUCHeM
Hepagencma, cooepacauux OyKkeeHuvie Koappuyuenmaol.

OCHOBHBIE TIOHATHUA. HUCJIOBBIE ®YHKINN

BbInyCKHHUK HAYYUTCS:

MOHUMATh U HCIOJb30BaTh (PYHKIIMOHAJIBbHBIC MOHATHS U S3bIK (TEPMHUHBI, CUMBOJIMYCCKUE
0003HauCHHUS ),

CTPOUTH T'paUKH DIEMEHTAPHBIX (YHKIMI; MCCIIEA0BaTh CBOMCTBA YHCIOBBIX (DYHKIMH Ha
OCHOBE M3YUYCHHsI MOBEICHUS UX TPa(UKOB;

MOHUMATh (PYHKIIMIO KaK BaKHCHIITYI0 MAaTEMaTHUYCCKYIO MOJEINb JJISl OMMCAHUS TPOIECCOB U
SBJICHUA OKPY)KAIOUIETO MHpa, NPUMEHATh (DYHKIMOHAIBHBIA S3BIK Ui ONHUCAHHS U
MCCIICIOBAHMSI 3aBHCUMOCTEH MeX 1y (PU3MUECKUMH BETHYMHAMHU.

Bbll’lyCKHuK noJiyuum 603MOINCHOCMb HAYUUMbCA:

npoBOOUMb UCCNIE008AHUSA, CBA3AHHbIE C U3YUEeHUeM CE0UCME (QYHKYUll, 6 MOM Hucie ¢
UCNONIL3068AHUEM KOMNbIOMEPA; HA OCHO8e 2papuKos usyuyeHHuIX (QYHKyuli cmpoums Oo.ee
C0JHCHBLE 2pAPUKU (KYCOUHO-3A0AHHbLE, C «BbIKOJIOMBIMUY MOYKAMU U M. N.);

ucnonvL306amsv  (OYHKYUOHANbHbIE NPeOCMAGNeHus U C8OUCmea @OYHKYull Oasi peuleHus
MamemMamuyecKux 3a0ay U3 paziuiHslx pazoenos Kypcd.

UMCJIOBBIE TTOCJIIEAOBATEJIBHOCTHU

BbInyCKHUK HAYYUTCS:

IIOHUMATh W HCIOJB30BATHh A3BIK HOCHCHOB&TGHBHOCTeﬁ (TepMI/IHBI, CUMBOJIMYECCKUEC
0003HAYCHNUS);

MIPUMEHSTh (OPMYJIbl, CBA3aHHBIE C apU(PMETUUECKON U T€OMETPUUYECKON MpPOTrpeccHs MU, U
ammapar, chOpMUPOBAHHBIHM TIPU U3YUECHUH JAPYIHX Pa3zeiioB Kypca, K PEHICHUIO 3a/1a4, B TOM
YHCIIe ¢ KOHTEKCTOM U3 PEabHOM KU3HH.

Bbll’lyCKHuK noJjyuum 603MO0NHCHOCHIb HAYHUUMbCA?

pewams KOMOUHUPOBAHHbIE 3A0aUl C NPUMEHEHUEM (POPMYI N-20 4leHa U CYMMbl NepebixX N
YleH08 apugmemuyeckou U 2eoMempudeckol Npocpeccull, NPUMEeHss Npu dMoM annapam
VPasHeHUll U HepaGeHCME,

NOHUMAMb APUDMEMUUECKVIO U 2e0MeMPULEeCKYI0 NPoepeccuu KaK QYHKYUU HAmMypaibHO20
apeymenma,  CéA3vbl6amb  ApupMemudeckylo - npocpecculo ¢ - JUHEUHbIM — POCHIOM,
2e0MeMpPU4ecKyto — ¢ IKCNOHEHYUATbHLIM POCHOM.



OIINUCATEJIbBHAS CTATUCTUKA
BbInmycKHUK HAY4YMTCSl HCIOJB30BaTh MPOCTEHIINE CIOCOOBI MPEACTaBICHUS M aHalu3a
CTAaTHUCTUYECKUX JTAaHHBIX.

Boinycknuk noayuum 603MOMCHOCHb NpuoOpecmu NepeoHaAUAIbHbIN ONbIM OP2AHU3AYUU
cbopa OaHHLIX NpuU NPoGedeHuU Onpoca O0OWEeCMBEeHHO20 MHEHUS, OCYWeCmeIsimb UX aHAIu3,
npeocmasiims pe3yibmamsl Onpoca 8 eude madauysl, OUASPAMMbL.

CJIVUAUHBIE COBBITUS u BEPOSTHOCTD
BbInyCKHHUK HAYYUTCH HAXOIUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSITHOCTD CIIy4alfHOI'O COOBITHSL.

Boinycknuk noayuum 603moxcHocCmb npuobpecmu onvim nposedeHUs: CIyYalHblX IKCNEPUMEHMO8, 8
MOM YUCTE C NOMOUWBIO KOMNBLIOMEPHO20 MOOENUPOBAHUS, UHIMEPNPEMAYUL UX PE3YTbMAMO8.

KOMBUHATOPUKA
BbINyCKHHUK HAYYHTCS pellaTh KOMOMHATOPHBIC 3a/1a4M HA HAXOXKJICHHUE YUCIIa OOBEKTOB MJIH
KOMOUWHALIUH.

BoinyckHuk noayuum 603mMO0MCHOCHIb HAYYUMbCA HEKOMOPLIM CNEYUATIbHbIM NPUEMAM DeUeHUs]
KOMOUHAMOPHBIX 3A0aH.

3. TemaTH4ecKoe MJIAHHPOBAHHKE ¢ YKA3aHHEM KOJIMYECTBA AKAAeMHYeCKUX
4acoB, OTBOAMMBIX HA OCBOCHHE KAKI0i TeMbl, H BO3MOKHOCTH MCIO0JIb30BAHUSA
10 3TOM TeMe JIeKTPOHHBIX (HU(PPOBBIX) 00PA30BATEIbHBIX PECYPCOB

Kaacce Tema Kou-Bo yacoB | JJieKTpOHHBbIE
(uudposbie)
o0pa3oBaTeJibHbIE
pecypchl

7 Anrebpandeckue BbIPaKECHUS 10 Poccuiickas snekTpoHHast
KJacc YpaBHEHHS C OTHUM HEU3BECTHBIM 8 HIKOJIa
OHOYJIEHBI ¥ MHOI'OYJIEHBI 17 https://resh.edu.ru/subject/1
PasnoxeHne MHOIOWICHOB HA MHOKUTEIH 17 /71
Anrebpandeckue 1poou 19
Jluneiitnas ¢yHKuus u ee rpadux 10
Cucremsbl ABYX YpaBHEHUH C IBYyMS 12
HEM3BECTHBIMHU.
OneMeHTbl KOMOUHATOPUKU 7
[ToBTOpEHHE 2
Uroro 102 gaca
HepageHnctaa 19 Poccuiickast anexkTpoHHast
[TpuGnn>keHHbIE BEIYNCIICHUS 18 1IKoJIa
8 KBaspaTHble KOpHU 12 https://resh.edu.ru/subject/
KJ1acc KBanpaTtHbie ypaBHeHUs 25 16/8/
Ksappatnunas Qpyskmums 14
KBanpaTHbie HepaBeHCTBa 10
ITosTOpEHUE 4
Hroro 102 yaca
9 CreneHb ¢ palMoOHAILHBIM [TOKa3aTeIeM 13 Poccuiickast snekTpoHHas
KJIace Crenennas pyHKIusA 15 LIKOJIA
Iporpeccun. 15 https://resh.edu.ru/subject/
CryuaitHple COOBITHS 14 16/9/
CiryqaifHbIC BETMYUHBI 12
MpmuosxecTBa. Jloruka 16
IToBTOpEHME 14



https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

| Uroro

99 vacos

Y4eonblii kypce «'eomerpus» 7-9 kiacc

1. Conep:kanue y4eOHOI0 nmpeaMeTa
7 KJj1acca.
OcHoBHast Conep:xxanue
Ne OcHoBHasI HeJIb XapakTepucTuka Kypca
TeMa o0y4eHusi
1 | HavyaabHble IIpocreiimne CucremaTu3nupoBaT B  nanHOit TemMe  BBOIATCS ~ OCHOBHBIE
reoMeTpuyec | reOMETPUYECKUE b 3HAHUSA YJALIUXCS | TECOMETPUUECKHUE MOHATHS U CBOMCTBa
KHe ¢burypsl: npsimas, 0 MPOCTEHIINX MPOCTEHIINX TE€OMETPHUYECKUX (QUTYp Ha OCHOBE
cBeIeHus. TOYKA, OTPE30K, JIy4, | TE€OMETPUYECKUX HarJSIIHBIX  NPEACTABICHUM ydalluxcs IIyTEM
yron. [lonsarue ¢burypax u ux 0000111eHIs] OYEBUIHBIX MJIM U3BECTHBIX U3 Kypca
paBeHCTBa cBoiicTBax. Beectn | Mmatematukn 1 — 6 KJIacCOB TE€OMETPUYECKUX
reOMCTPUUYCCKUX IMOHATHUC paBCHCTBA (baKTOB. ITonsaTre akcrMOMBI Ha HAYaJIbHOM JTalie
¢uryp. CpaBHeHHE ¢buryp. oOydeHusT HE BBOIUTCS, W CAMH AaKCHOMBI He
OTpE3KOB U YTJIOB. ¢dopmynupytoTcst B sBHOM Bujae. HeoOxommmbie
I/I3MepCHI/IC HCXOOHBIC IIOJIOKCHHA, Ha OCHOBC KOTOPBIX
OTPE3KOB, AJMHA U3y4YaroTCs CBOWCTBA T'€OMETPHUYECKUX (QUTYD,
oTpeska. 3mepeHue MPUBOASTCS B onucaTelbHOU thopme.
YTJI0B, rpagycHas HpI/IH]_[I/IHI/IaJII)HLIM MOMCHTOM IlaHHOP'I TEMBI
Mepa yria.. ABJISIETCS.  BBEJCHHWE  IIOHATHSL  PAaBEHCTBA
CMEKHBIE U reoMeTpuyeckux (GUryp Ha OCHOBE HAarJISAHOTO
BCPTHUKAJILHBIC YTJIBI, IIOHATHA HAJIOXKCHUA. Onpez[enéHHoe BHUMAaHUC
UX CBOMCTBA. JOJDKHO YIEIATBCS MPAKTUYECKUM MPUIOKEHUAM
[MepnieruKysIpHBIE reOMETPUUYECKHUX MOHATHI.
psMBIE.
2 | Tpeyroabuuk | TpeyroabHUK. BeecTu nonsitue [Ipuznaku paBeHcTBa TPEYroJbHUKOB
H. ITpu3Haky paBeHCTBA | TEOPEMBI. SBJISIFOTCS. OCHOBHBIM pabOyYUM ammapaTtoM BCETO
TPEYTOJIbHUKOB. Bripabotath Kypca reomerpuu. JlokazaTenbCTBO —Oobliel
Ilepnenauxyisp YMEHUS YacTH TEOPEM Kypca M TaK K€ PEIIEHHE MHOIHX
npsAMoi. MeauaHsl, | JOKa3bIBaTh 3a7a4 MPOBOJUTCS MO CIEAYIOLIEH cXeMe: MOUCK
OHMCCEKTPUCHI U paBEHCTBO pPaBHBIX TPEYrOJILHUKOB — OOOCHOBaHUE WX
BBICOTEI TPEYTrOJIBLHUKOB C paBeHCTBA C TOMOIIBIO KaKOro-TO TpHU3HAKA —
TpEyrojbHHKA. MOMOILBIO CIIEJICTBUS,  BBITEKAIOLIME W3  PaBEHCTBa
PaBHOGEe npeHHBIN M3yYEHHBIX TPEYrOJbHUKOB. [Ipumenenue MPU3HAKOB
TPEYTOJIBHUK U €TO IIPU3HAKOB. BBECTH | paBeHCTBAa TPEYTrONBHUKOB IIPU PELICHUU 3aaad
CBOWCTBaA. 3aJjauil HA | HOBBI KJIAcC 3a4a4 | Ja€T BO3MOXHOCTb MOCTEIIEHHO HAaKaIlIMBaTh
MIOCTPOEHUE C — Ha IOCTPOEHHUE C | ONBIT MPOBEJCHUS J0Ka3aTEIbHBIX PACCYKICHHUH.
IMOMOMIBIO MUPKYJIA IMOMOMIBIO MUPKYJIA Ha wavansHOM 5Tame HU3YUCHUA W TIPUMCHCHUA
Y JIMHEWKHU. Y JIUHEUKHU. IIPU3HAKOB paBeHcTBa TPEYTOJIbHUKOB,
1eJIecO00Pa3HO UCIOJIB30BaTh 33/1a4H C
TOTOBBIMHU Y€PTEKAMHU.
3 | Mapanaenbn | [Ipuznaku Bsectu ogHO U3 IIpusHaku W  CcBONMCTBA  MapajIeNbHBIX
ple MpsiMble. | NapaJuIIbHOCTU BaKHEHIINX NPSMBIX, CBSI3aHHBIE C YIJaMu, 00pa3OBaHHBIMU
NpsAMBIX. AKCHOMa MOHATHH — OHATHE | IPH  TEPECeUYEHUH [JBYX MPSIMBIX CEKyILIeH
napanieabHbIX napanieabHbIX (Hakpect JIeKAIIUMH, OJIHOCTOPOHHHMHU,
npsiMbeix. CBOWCTBA npsambIx. JlaTh COOTBETCTBCHHBIMH), IIMHPOKO HCIIONB3YIOTCS B
MapajuIeNIbHbIX IepBoe JlaJbHENIIEM IPU U3yUYEHUN YEThIPEXYTOJILHUKOB,
MPSMBIX. npeacTaBieHue 00 | MOJOOHBIX TPEYTOJLHUKOB, NMPH PELICHUH 3aaad,
aKCUOMax U a TaKXKe B Kypce CTEPEOMETPHH.
AKCHOMAaTHYECKOM
METOZE B




reomeTpuun. Brectu

aKCHOMY
MapajuIeIbHBIX
TIPSIMBIX.

4 | Cootnomenn | Cymma yrioB PaccmotpeTs B nmanHOi Teme [OKa3pIBaeTCS OJHA U3
e MeKAy | TPEYrojabHHKa. HOBBIEC MHTEPECHBIE | BAKHEHIIMX TEOpeM TEOMETPHH — TEOpeMa o
croponamu u | CooTHOLICHNE U Ba)KHBIC CyMMe YIJIOB TpeyrosibHuKa. OHa 103BOJISIET JaTh
yriamu MEXIly CTOPOHAMH U | CBOMCTBa KIacCU(UKAIMIO  TPEYTOJBHUKOB 10  yIJIaM
TPEYTroJAbHHUK | YIilaMu TPEYTOJIbHHUKOB. (ocTpOyronBHBIH, MPSIMOYTOJIBHBIH,
a. TpEYroJbHUKA. TYMOYTOJIbHBIN), @ TaKXKE YCTAHOBUTH HEKOTOPHIC

Hepasenctso CBOMCTBA M IIPU3HAKH PABEHCTBA NMPSIMOYTOJIBHBIX
TPEYrOJIbHUKA. TPEYTOJIbHHUKOB.
IIpsimoyronbHbIe [lonsiTue paccTossHUA MEXIY NapauieIbHBIMU
TPEYTONBHUKHY, UX NpsIMBIMH  BBOAWTCA Ha OCHOBE JOKa3aHHOMN
CBOMCTBAa U MIPEIBAPUTEIBLHO TEOPEMBI O TOM, YTO BCE TOYKH
MIpU3HAKU PAaBEHCTBA. KOKIOW M3 JBYX MapaJUIeNbHBIX  IMPSIMBIX
PaccrosiHue or paBHOYAAJEHBl OT APYrod MpsiMod. DTO MOHATHE
TOYKH [0 MPSIMOH. UTPAET BaXKHYIO POJIb, B YACTHOCTH, HCTIONIB3YETCS
Paccrosnue mexay B 3aJ]ayax Ha IIOCTPOEHHE.
napauIeIbHBIMU [lpn pemeHnn 3amad Ha MOCTpOeHHWE B 7
MPSIMBIMHU. KJ1acce crenxyer OTPAaHHYHUTHCA TOJIBKO
IToctpoenune BBINIOJJTHEHHEM W ONHCAaHUEM  IOCTPOECHHS
TpeyroJbHHKa 110 UCKOMOU (hUTYpBI. B OTAENBHBIX CIy4asx MOXKHO
TPEM DIIEMEHTAM. MIPOBECTH YCTHO aHaIW3 M J0Ka3aTelbCTBO, a
JJIEMEHTBI HCCIEIOBaHMS JOJKHBI
MPUCYTCTBOBaTh  JIMIIb TOrAa, KOrga 3TO
OrOBOPEHO YCIOBUEM 3aJauH.
KJIacca.
Ocnognasn Cooepiicanue
Ne Ocnosnas yenw Xapaxkmepucmuka Kypca
mema 00yueHus

1 | Yersipéxyron | MHOrOyroJbHHKH, W3zyunuts Hanbosee Joka3zatenbCcTBO  OOJNBLIMHCTBA  TEOPEM

b-HUKH. BBITYKJIBIN BaYXHBIE BUIbI JAHHOW TEeMBbl W pEIIeHHe MHOTHUX 3334
MHOTOYTOJIbHHUK, YeTHIPEXYTOJIBHUKO | MPOBOAATCA C TOMOIIBIO MPHU3HAKOB PAaBEHCTBA
YETBIPEXYTOJIBHUK. | B — TPEYTOJIBHUKOB, MIO3TOMY, ITOJIE3HO UX TIOBTOPUTH
ITapamienorpamm, MapajuIeIorpamMm, B Haydaje U3y4YEeHHUS TEMBI.
€ro CBOICTBa U MPSIMOYTOJIbHUK, OceBas U IIEHTpaJIbHbIE CHMMETPUN BBOASTCA
MIPU3HAKHY. poMO0, KBazpar, HE Kak mpeoOpa3oBaHME IUIOCKOCTH, a Kak
Tpanenus. Tpaneuuto. Jlate CBOWCTBO T'€OMETPHYECKHX (UTYp, B YaCTHOCTH,
IIpsAMOYTOJIBHUK, IIPEICTABICHUE O YETBIPEXYTOJBHUKOB. Paccmotpenue JTUX
pOMO, KBaapar, ux ¢urypax, MOHATUN KaK JIBMKEHUN TIOCKOCTH COCTOUTCS B 9
cBoiicTBa. OceBasg U | 00JaAAIOMINX KJIacce.

LIEHTpaJIbHAs 0CEBOM WIIH
CHUMMETPUHU. LEHTpaJIbHOU
CHUMMETpPHEN.

2 | Muowans. Ilonsatne mnomanu | Pacmupurs n BriBog ¢opmyn ans BEIYMCICHHS IUIOLIAJEH
MHOTOYTOJIbHHKA. YTIyOUTH MPSIMOYTOJIEHUKA, napajjenorpamma,
[Inomann MOJTyYeHHBIE B O — | TPEYTOJNIbHHUKA, TPAllellnd OCHOBHIBAETCS Ha JABYX
MPSIMOYTOJIHUKA, 6 kaccax OCHOBHBIX  CBOMCTBax IUIOIIAJEH, KOTOpbIE
napajuiejiorpamma, | MpeAcTaBICHUS MPUHUMAIOTCS HCXOAs u3 HarJIIHBIX
TpeyroJbHHKA, ydamuxcs o0 MpEJICTaBIeHNH, a Takke Ha (opMysie TUIOIAIH
Tpaneuuu. Teopema | U3MEpPEHHUU U KBaJpaTa, OOOCHOBaHME KOTOpPOW HE SIBISETCS
[udaropa. BBIUMCIIEHUN 00s13aTeNBbHBIM IS YIalTHXCSl.

IJIOIIAEH. HerpaguuvoHHON Uil IIKOJBHOIO Kypca
BeiBectu popMynibl | sBIsieTcss TeopeM 00 OTHOIICHHWW —IUIONIaJei
IoImanen TPEYTOJIbHUKOB, HMMEIOUINX [0 pPaBHOMY YIIIy.
npsAMOyroipHuKa, | OHa I03BOJIIET B JAajbHEHIIEM JaTh IPOCTOE
napajuleJIorpaMMa, | JO0Ka3aTeNbCTBO TIPU3HAKOB nofoous
TPEYTOJIbHHKA, TPEYTOINBHUKOB. B 3TOM cocToMT OZHO U3




Tparnenny. MPEUMYIIECTB, 00yCITOBIIEHHBIX paHHUM
Jloka3aTh OfHY U3 | BBEJIECHHEM MOHSATHUS IUIOMIA/IH.
TJIABHBIX TEOpPEM JlokxazaTenbcTBO TEOPEMBI IMucaropa
TeOMETPUU — OCHOBBIBAETCSI HA CBOMCTBaxX IUIOMAAEH U
TeopeMy dopmymax  ans  UIOmWAAed  KBaapata U
[Mudaropa. TpeyroyibHUKa. Jloka3bIBaeTCs Takke Teopema,
obpatnas Teopeme [Iudaropa.
3 | oxooHBIE ITomo6ubBIE Brectu nossitue Onpenenenre MOMOOHBIX  TPEYTOJIHHHUKOB
TPEYroAbHUKHU | TPEYTONbHUKH. MOJOOHBIX naétcesl He Ha OCHOBE MpeoOpa3oBaHust moao0us, a
[TpusHaky momoOust | TPEyroJbHUKOB. Yyepe3 PaBeHCTBO YIJIOB M MPOMOPIHOHAIBHOCTD
TPEYTOJIHHHUKOB. PaccmoTtpeTs CXOJICTBEHHBIX CTOPOH.
[Ipumenenne TIPU3HAKYU TTOHO0MS [Tpu3Haku oxgoous TPEYTOJIHHUKOB
noao0us K TPEYroJbHUKOB U JOKa3bIBAIOTCA C TOMOIIBIO  TEOpeMbl 00
JTIOKA3aTeNbCTBY WX IPUMEHEHUSI. OTHOIICHUHU IomIaei TPEYTOJIHHHUKOB,
TeopeM u pemeHuio | CaenaTs IepBbIid UMEIOMINX TI0 PABHOMY YTITy.
3ana4. Cunyc, 11ar B OCBOEHUH Ha OCHOBE MIPU3HAKOB noa00ust
KOCHHYC ¥ TAaHT€HC | YYaIlllHMHUCS JIOKa3pIBaeTCd TeopeMa O CpeiHed JIMHUU
OCTpOTO yTia TPUTOHOMETPUYECK | TPEYTOJbHUKA, YTBEpXKICHUE 0 TOYKE
IIPAMOYTOJIBHOT'O Oro ariapara nepeceyeHusa MeAuaH TPCYrojJbHUKA, a TAKXKE JBa
TPECYroJibHUKA. reoMETpUu. YTBCPKACHUA O HPOINMOPHHUOHATIBHBIX OTPE3Kax B
MPSIMOYTOIIEHOM TpEeYTroJbHUKE. Haéres
MpeJICTaBICHHe O METoJe Moao0us B 3a7adax Ha
MOCTPOEHHUE.
B 3aximroueHue TeMBI BBOJISTCS DJIEMEHTHI
TPUTOHOMETPUN — CHHYC, KOCHHYC M TaHTEHC
OCTPOTO yTJa MPSIMOYTOJIEHOTO TPEYTOJIbHHKA.
4 | OkpyxkHocTb. | B3aumnoe Pacmmputs B nanHOM TeMe BBOAMTCS MHOTO HOBBIX
pacrooKeHne cBeZleHHsI 00 MTOHATHN u paccMaTrpuBaeTCs MHOTO
IpsIMOU U OKPY>KHOCTH, YTBEP>KICHUN, CBSI3aHHBIX C OKPYXHOCThIO. Jliist
OKPY>KHOCTH. MOJTy4YeHHBIE UX YCBOGHHUS CJENyeT VYACIUTh OOJBIIOE
Kacarennnas y4yaluiuMucs B 7 BHUMAHUEC PCUICHUIO 3a1a4.
OKPY>KHOCTH, €€ Kiacce. M3yunTsb YTBepKIeHHS O  TOYKE  IEepPEecedeHust
CBOICTBO U HOBBIE (DaKTHI, OMCCEKTPUC TPEYTONbHUKA U TOYKE NEepECeUeHHUs
IIpU3HaK. CBs3aHHBIC C CCPCAVHHBIX MNECPHCHAUKYJIAPOB K CTOPOHaAM
LenTpanbHble 1 OKPYKHOCTBIO. TPEYTOJIbHHUKA BBIBOAATCS Kak CIEICTBUS W3
BITMCaHHBIE YTJIBL. [lo3nakomuTh TEOpEM O CBOWCTBaX OHWCCEKTPHUCH yria U
Yetsipe yUaInXCs C CEepPeIMHHOTO  MEepIeHAMKYIsipa K  OTPE3Ky.
3aMedaTelbHbIC YETBIPHMSI Teopema 0 TOYKE  TIEpPECEUYEHUS  BBICOT
TOYKH 3aMedaTellbHBIMA TpeyroJabHHUKA (v 170 MTPOJIOTHKEHU )
TPEYroJibHUKA. TOYKaMH JOKa3bIBACTCA C IOMOLIBIO YTBCPKIACHUA O TOYKE
Bnucannas u TPEYyroJibHUKa. NepeCceUCHUA CCPCANHHBIX NCPICHANUKYIIAPOB.
oTHCcaHHas Hapsiny ¢ Teopemamu 00 OKpYKHOCTSX,
OKPYKHOCTH. BIIMCAHHOW B TPEYTOJHHUK W OMUCAHHON OKOJIO
HEro, pacCMaTpPUBAIOTCSI CBOMCTBO CTOPOH
ONMCAaHHOTO YETHIPEXYTOJIbHUKA W CBOWCTBO
YIJI0B BIMCAHHOTO YETHIPEXYTONBHUKA.
KJ1acce.
Ocnosnasn Cooeporcanue
Ne Ocnoenas yenv Xapaxkmepucmuka Kypca.
mema 00yueHus
1 | BekTopsl. [lonstne Bexkropa. | Hayuuts yuammxcs Bekrop ompenensiercsi Kak HarpaBJIeHHBINA
MeTton PasencTBo BBITIOJIHATH OTPE30K W JIEUCTBUSA HaJ BEKTOpPAMHU BBOJSTCS
KOOpAMHAT. BEKTOPOB. JIeHCTBUS HaJ TaKk, KaKk dTO TNPHUHATO B (QU3MKE, T.e. Kak
Crnoxenue u BEKTOpaMH Kak OEHCTBUS €  HampaBlICHHBIMH  OTPE3KaMHU.
BBIYUTaHHUE HanpaBJICHHBIMH OcHOBHOE BHHMMaHHE JOJDKHO OBITH YIEJIEHO
BEKTOPOB. OTpe3KaMH, 9TO BBIpa0OTKE YMEHHH BBIMOIHATH OIEpAIlH HaJ
YMHO)EHne BaXXHO JJIS BEKTOpaMH (CKJIaJbIBaTh BEKTOPHI MO TMpaBHUIIaM
BEKTOpPA HAa YUCJIO. | MPUMEHEHUS TpeyroJdbHHKA ¥ TapajjelorpaMma, CTPOUTh
Pasnoxenue BEKTOPOB B BEKTOp, PAaBHBI  pPa3HOCTH JBYX  JAaHHBIX




BEKTOPA 0 JBYM
HEKOJIJTMHEAPHBIM
BEKTOpPaM.
Koopaunatsi
BEKTOpa.
IIpocreiimue
3a/1a4M B
KOOpIMHATAX.
YpaBHEHUA
OKPY>KHOCTH U
MPSMOM.
IIpumeneHue
BEKTOPOB U
KOOpAHHAT IIPH
pEIICHNN 3a4a4.

¢busuke.
ITo3HAaKOMUTE C
HCITOJIb30BaHUEM
BEKTOpPOB M METOJIa
KOOpPJIMHAT IIPU
perieHuu
TEOMETPHUICCKHUX
3a1ad4.

BEKTOPOB, @  TaKKe  BEKTOp,  paBHBII
MPOU3BEICHUIO JaHHOTO BEKTOpa Ha JaHHOE
YHCIIO).

Ha npumMepax moka3biBaeTcs, KaKk BEKTOPHI
MOTYT MPUMEHATCS K PEIICHUIO TEOMETPUYCCKUX
3a/ay. HemMoHcTpupyetcs 3¢ HEeKTHBHOCTH
npuMeHeHus: (GOpPMYNT JUIsl KOOPIWHAT CPEIUHBI
OTpe3Ka, PACCTOSHUS MEXAY JBYMS TOYKAMH,
ypaBHEHHH OKPY)KHOCTH U MPSIMOW B KOHKPETHBIX
TeOMETPUYECKUX 3aJadyax, TeM caMbiM aalrtcs
NpeJCcTaBiIeHue 00 H3YYCHHH TeOMETPHUSCKUX
¢Guryp c noMoIIbpIo aaredpol.

HHYC, KOCUHYC U | Pa3BuTh ymMeHH
Coornomenne | Cumyc, KoCHHYC a3 YMCHHC Cunyc m kocunyc moboro yrma or 0 no
MEKIY TaHI'€HC yIia. y4aluxcst 180 .
cropoHamMu u | TeopeMbl CHHYCOB | TIPMMEHSTH BBOIVATCA € TOMOLIBIO  CIMHUIHOM
MIOJIyOKPY>KHOCTH,  JOKa3bIBAIOTCA  TEOPEMBI
yriaMu 1 KOCHHYCOB. TPUTOHOMETPUUIECK ..
P Vit ATHADAT DM CHHYCOB M KOCHHYCOB M BBIBOJMTCS €€ OJHA
TpeyrojbHHUKA. elIeHue
pey pat p ¢dopMmyna TuIOmamU TPEyrojbHHUKA (TIOJIOBHHA
CraasipHoe TPEYTOJILHUKOB. peLeHnun
CralSIbHOE FCOMCTPHUCCKHX NPOM3BEAECHHUA [BYX CTOPOH Ha CHHYC YyIja
Nnpou3BeAeHH
POM3BEACHHUE P MEXIYy HUMH). OTOT ammapaT HpPUMEHSeTCS K
BEKTOPOB. NPOU3BEIECHHUE 3azad.
pELIEHUIO TPEYTOJIBHUKOB.
BEKTOPOB H €r0
p CkansspHOE NPOM3BENCHUE BEKTOPOB
NIpUMEHEHUE B
BBOAWTCA Kak B (¢u3nke (IIPOW3BEIEHUE IIINH
TeOMETPUYECKUX
BEKTOPOB Ha KOCHHYC VyIJa MEXIy HHUMH).
3aJa4yax. L
8 Paccmarpusarorcs CBOMCTBa CKaJIsIpHOro
NPOMU3BEACHHUA U €ro NPUMEHEHHE NPHU PELICHHH
reOMETPUYECKHUX 3a1aY.
OcCHOBHOE BHHMMaHHWE CJIENyeT YJICINTh
BBIpa0OTKE TPOYHBIX HABBIKOB B NPUMEHEHHH
TPUTOHOMETPHUYECKOI0 anmnapara Ipu peleHun
FeOMETPUYECKUX 3a1a4.
Juaunna IIpaBunbHBIE Pacmmputs 3HaHME B nHavane Tembl pa€rca  ompeneneHue
OKPYKHOCTM M | MHOI'OYT'OJIbHUKH. Yy4aluxcs o MPaBUJIBHOTO MHOTOYTI'OJIbHHKA 51
miomanhb Oxpy>KHOCTH, MHOTOYTOJIBHHKAX. | pacCMaTpHBAIOTCSI TEOpPEMbl 00 OKPYKHOCTSX,
Kpyra. OIIMCaHHast OKOJIO PaccmotpeTs OIMCaHHOU OKOJIO MIPaBUIBLHOTO
MPaBUJILHOTO MOHATHS JJIMHBI MHOTOYTOJIbHMKa | BhnHMcaHHo B Hero. C
MHOTOYT'OJIbHUKA U | OKPYXXHOCTH U MOMOIIIBIO OMHCAHHOW OKPYXHOCTH PEIIAITCs
BIMCAHHAas B HETO. | IUIOMIAIX Kpyra u 3a7a4u 0 IIOCTPOCHUU MPaBUJILHOTO
IToctpoenune (bopMyJIbI 11 HX LIECTUYTOJIFHUKA U MPABUIBHOTO 271 -YTOJIbHUKA,
MPpaBUAJIbHBIX BBITUCJICHUA. €CJIU J1aH MPaBUWIbHBIA 71 -yTOJIbHUK.
MHOTOYI'0JIbHHKOB. Dopmynbl, BBIpa)Karomue CTOpPOHY
JvHa OKpY>KHOCTH. MIPaBUIIBHOTO  MHOTOYIOJIBHUKA W paauyc
[Tnomans kpyra. BIIUCAaHHONM B HEr0 OKPYXHOCTH YEpe3 paanyc
ONMCAaHHOM OKPYXHOCTH, HCIOJB3YIOTCS MpH
BbIBOjIE (hOPMYIT JUIMHBI OKPYKHOCTH ¥ TUIOIIAIH
Kpyra. BbIBoj onupaercs Ha HMHTYWTHBHOE
NpEACTABIIEHUE O IpeAee: PH HEOTPAaHUYEHHOM
YBEIMYEHUH  YHUCIa  CTOPOH  IPaBUIBLHOTO
MHOTOYT'OJIBHMKA, BIIMCAHHOT'O B OKPY>KHOCTB, €0
MEPUMETP CTPEMUTCS K JAJMHE 3TOH OKPYKHOCTH,
a IUIoIaab — K INIOMAaAN Kpyra, OrpaHH4YEHHOIO
OKPY’KHOCTBIO.
JABuKeHU. OTtobOpaxeHue Ilo3HakomMHTh JIBrkeHHe  MIOCKOCTHM  BBOJUTCS — Kak
TUIOCKOCTH Ha ce0d. | ydamuxcs C oTtoOpaXkeHHe IUIOCKOCTH Ha ce0si, COXpaHsIoLee
ITonsTue MOHATHEM paccrosiHue Mexny Toukamu. [Ipu paccMoTpeHnn

JABWOKCHMUA. OceBas
U [ICHTpAJIbHAasd
CUMMCTPHU.

JIBIDKCHHSA U €ro
CBOMCTBaMH, C
OCHOBHBEIMH

BUJIOB JIBIDKCHUM OCHOBHOE BHUMAaHUE YJIEISACTCS
MOCTPOCHUIO 00pPa30B TOYEK, MPSIMBIX, OTPE3KOB,
TPEYTrOJIbHUKOB TIPU OCEBOM U ULEHTpaJbHON




TTapannensHbIit BUJIAMU JBWKECHUM, | CUMMETPHUSX, napa’suieIbHOM nepeHoce,
nepenoc. [loBoport. | co TTOBOPOTE. Ha 3¢ PeKTHBIX puMepax
Hanoxenus u B3aMMOOTHOILIEHUI | MMOKa3bIBAa€TCd NPUMEHEHHWE [JBUKEHMHA IpHU
JIBUKCHHS. HAJIOXKCHUN U pEIICHNN TeOMETPUYECKUX 3aa4.
JIBHKECHUM. [lonsiTve HanoXXeHHA OTHOCUTCA B JaHHOM
Kypce K  4YHCIy  OCHOBHBIX  IOHATHH.
Jloka3pIBaeTcsl, 4YTO TIOHATHS HAJOXKEHUS U
JBIDKCHUS SIBJIAIOTCSl SKBUBAJICHTHBIMU: JIFOOOE
HaJOXEHUE SIBIISETCS IBM)KEHHEM IIJIOCKOCTH U
oOpartHo. M3y4yeHne moka3aTenbcTBa HE SIBISETCS
00s13aTeNbHBIM, OTHAKO CIEAYET PACCMOTPETh
CBA3b NTOHATHI HAJIO)KEHUS U JBVKCHHS.
00 akcmomax Becena 06 Hatb 6onee B  nmamHOi TeMe  pacckaselBacTcs O
reoMeTpuu aKCHoMax riry0okoe pasIMYHBIX CHUCTEMax aKCHOM TI€OMETpUH, B
TEOMETPHH. MIPEJICTaBICHUE O YACTHOCTH, O PAa3lIWYHbIX CIIOCO0AaX BBEIEHUS
CHUCTEME aKCHOM TIOHATHSI PaBEHCTBA (PUTYP.
IJIAaHUMETPUHN U
AKCHOMaTHYECKOM
METOJIE.
HayanbHbie IIpenmer JaTe HauanbHOE Paccmorpenue IPOCTEUIINX
CBeJIeHHs U3 CTEPEOMETPHH. MIPEJICTaBICHUE O MHOTOI'PaHHUKOB  (TMIPU3MBI, Mapauleienunena,
crepeomerpuun. | ['eomerpruyeckue Tenax u NUpaMHIIbI), a TaKkKe TeJI W IOBEPXHOCTEH
Tena u IIOBEPXHOCTAX B BpaleHus: (UWIMHApa, KOHyca, cdepsl, Iapa)
MTOBEPXHOCTH. MIPOCTPAHCTRBE. MIPOBOAUTCS Ha OCHOBE HaTJISIHBIX
MHOrorpaHHuKu: [To3HakOMHUTB Mpe/ICTaBICHNH, ©0€3 TPUBIEYCHUS  aKCHOM
pu3Ma, YYaIIXCs C crepeomerpud. DopMynsl  UISI  BBIYMCIEHUS
rnapajuieJICIuIea, OCHOBHBIMH 00BEMOB YKa3aHHbIX TCJI BBIBOAATCA Ha OCHOBE
nupaMua, bopmynamu s MIpUHLIAIIA Kasansepu, (hopmynbl JUIS
dbopmysl s BBIUHCIICHHSA BBIYUCIICHUS TJIOMAAel OOKOBBIX HMOBEPXHOCTEN
BBIYMCIICHUSA UX miomaaein LUIMHApPAa ¥ KOHYyCa IIOJNYyYarTCid C IIOMOIIBIO

00BbéMoB. Temna u
MTOBEPXHOCTH
BpaIcHUS:
IAIAHDP, KOHYC,
cepa, map,
(hopMyITBI IS
BBIYHMCJIEHUH UX
wIomaaei
MOBEPXHOCTEN U
00BEMOB.

MOBEPXHOCTEN U
00BEMOB TeIl

pa3BEPTOK  3TUX  MOBEepXHOCTEH, opmyna
riomany cepsl mpuBoAUTCS 6€3 000CHOBAHUSI.

IlnanupyemMblie pe3yibTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa

ITporpamma oGecrieunBaeT JOCTHKEHUE CIETYIOIUX PE3YIbTaTOB OCBOSHHS 00pa30BaTeIbHOM
IIPOrpamMMbl OCHOBHOTO 00I11ero 00pa30BaHUs:
JIMYHOCTHBIE:

1) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHMIO, TOTOBHOCTM M CHOCOOHOCTH
00y4aroIuxcst K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIMM K OOYyYEHHIO U I0-
3HAHHIO, BBIOOpY JajbHElIIero odpa3oBaHus Ha 0a3e OPUEHTHUPOBKH B Mupe mnpodeccuil u
npoeCCHOHATIBHBIX TMPEANOYTEHNUH, OCO3HAHHOMY IIOCTPOEHHUIO WHAWBUAYAIBHOM 00pa3o-
BaTEJIbHON TPAEKTOPHUH C YUYETOM YCTOMYMBBIX IIO3HABATEIbHBIX HHTEPECOB;

2) dopmupoBaHHE IEIOCTHOTO MHPOBO33PEHUS,
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKHY;

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

3) dopmupoBaHWE KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE CO
CBEPCTHUKAMH, CTapIIMMH ¥ MJIQAMIUMHA B 00pa30BaTEIbHON, OOIIECTBEHHO MOJIE3HOW, y4eOHO-
UCCIIEIOBATEIILCKOM, TBOPUECKOW U IPYTHX BUAAX JIESATCIHLHOCTH,

4) YMCHHUC ACHO, TOYHO, 'PaMOTHO MU3JIaraTb CBOU MBICJIIA B YCTHOI>’I U TTUCbMEHHOM pcuu, MOHNMATh



5)

6)

7)

8)

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

CMBICT TIOCTAaBJIIEHHOM 3ajadyd, BBICTpAaUBaTh AapryMEHTAIMI0, MPUBOJAUTH TMPUMEPHl H
KOHTPIIPUMEDBI;

KPUTUYHOCTHh MBIIUICHUS, YMEHHE PAcllO3HABATh JIOTHUYECKH HEKOPPEKTHBIC BBHICKA3bIBAHMUS,
OTIIMYATh TUTOTE3Y OT (PaKTa;

KpCaTHUBHOCTb MBIIIJICHUA, HWHUIIUATHUBY, HaxXoa4uBOCTh, AKTUBHOCTD IIPpH PCIICHUU

FEOMETPUUYECKUX 3aJ1ay;
YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3yJIbTaT yueOHOU MaTeMaTUYECKOM e TENbHOCTH;

CIOCOOHOCTH K AMOIIMOHAIIBHOMY BOCIIPHUATHIO MaTeMaTH4YECKUX O0BEKTOB, 3ajay, PEIIeHUN,
pacCyXIECHUI;

MeTanpeaMeTHbIe:
YMEHHE CAMOCTOSITEIHHO TUTAHUPOBATh ATbTEPHATUBHBIC ITYTH JOCTHXKEHUS 1IeNIel, 0CO3HAHHO
BBIOMpATh Harbosee 3pPeKTUBHBIC CITOCOOBI peleHUsT YIeOHBIX M TO3HABATEIBHBIX 33]1a4;

YMCHHUEC OCYLICCTBJIATH KOHTPOJIb TIIO PpE3yJjbTarty U IO CHOCO6y HeﬁCTBHﬂ Ha YPOBHC
IMPON3BOJIbHOI'O BHUMAaHHA U BHOCHUTD HGO6XOI{I/IMI)IG KOPPCKTHBBI;

YMCHHUEC aACKBATHO OLCHUBATH NPABUJIIBHOCTH HJIN OIIMOO0YHOCTh BBIIIOJIHCHUS y‘-IG6HOﬁ 3aga4u, eé

00BEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOYKHOCTHU €€ PEeIICHHUS;
OCO3HAHHOE BJIAJICHUE JTIOTUYCCKUMHU JIEHCTBUSIMU OIPEACIICHUS] TIOHATUI, 0000IICHMS,

YCTAaHOBJICHUA aHaHOFHﬁ, KJ'IaCCI/I(bI/IKaI_II/II/I Ha OCHOBC CaMOCTOATCIBHOI'O BLI60pa OCHOBaHHUM U
KPHUTCPUCB, YCTAHOBJICHUA POAOBUIOBBIX CBHSCﬁ;
YMCHHUEC YCTaHABJIMBATh NPUYNHHO-CICACTBCHHBIC CBA3HU, CTPOUTD JIOTHYCCKOC PACCYKACHUC,

YMO3aKJIHOUYCHUEC (I/IHILYKTI/IBHoe, ACAYKTUBHOC U 110 aHaJ'IOFI/II/I) 1 BBIBOJIBI,
YMCHUCEC CO31aBaThb, IPUMCHATHL U HpeO6pa3OBLIBaTL 3HAKOBOCHUMBOJIMYECKHUEC CPCACTBA, MOJCIIN U

CXEMBI U1 pCHICHUA yLIe6HI)IX U ITO3HaBaTCIIBHBIX 3a1a4,
YMCHUE OPraHU30BLIBATH y‘~I€6HOG COTPYAHUYCCTBO U COBMCCTHYIO ACATCIIBHOCTD C YUYHUTCIICM U

CBEPCTHUKAMM: ONPEIENATh 1IeJIU, pacipeensiTh QYHKIMHU U POJIU YYaCTHUKOB, 00IIHE CIIOCOOBI
paboThl; yMeHHe paboTaTh B IpyIIe: HaXOAWTh OOllee pelleHHe W pa3peniarb KOH(IUKTHI Ha
OCHOBE COIJIaCOBaHMs MMO3ULMH U Y4€Ta HMHTEPECOB; CIylIaTh NapTHEpA; (GOpMYIMpPOBaTh,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHUE;

(dbopmHpoBaHUe U Pa3BUTHE YUEOHON M OOIIETI0Ib30BATEIBCKON KOMIIETEHTHOCTH B 00J1aCTH

HUCITIOJIB30BaHUA I/IH(l)OpMaI_II/IOHHO'KOMMYHI/IKaHI/IOHHLIX TEXHOJIOTHI (HKT'KOMHCT@HT' HOCTI/I);
(I)OpMI/IpOBaHI/IC MEpBOHAYaJIbHBIX HpeIICTaBJ'ICHI/Iﬁ 00 naciax 1 0 METoJax MaTEMATHKH KaK 00

YHUBEPCAIBHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEACTBE MOJEIUPOBAHMS SIBJICHUI U MPOLIECCOB;
YMEHHE BUJIETh MATEMAaTUYECKYIO 3a/1a4y B KOHTEKCTE MMPOOJIEMHOMN CUTYaIllH B JPYTUX
JUCLUIIIINHAX, B OKPYXKaIOLIEH KU3HH;

YMCHHEC HAXOAWUTH B Pa3JIMYHBIX NCTOYHUKAX I/IH(i)OpMaIII/IIO, HCO6XO}II/IMYIO AJId pCIICHUA

MaTeMaTHYeCKUX MpobJieM, U MPEACTaBIATh €€ B MOHATHON opMe; MpUHUMATh PELIeHHE B YCIIO-
BUSX HETOJIHOM U U30BITOYHON, TOUHOW U BEPOATHOCTHON MH(OpMAaIINH;
yYMEHHE TOHUMATh U UCMOJIb30BaTh MATEMAaTHYECKUE CPEACTBA HATJISAHOCTH (PUCYHKH, YEPTEXKH,

CXCMBI U I[p) IJI WITHIOCTpallui, UHTCPIIPETALIUA, apTyMCHTAIUN,
YMCHUE BbIABUT'aTb TUIIOTE3BI ITPU PECIICHUN y‘-Ie6HI)IX 3a1a4 U IIOHUMaTh H€O6XO)II/IMOCTI) nux

MIPOBEPKH;
yYMEHHE MPUMEHSTh UHIYKTHUBHBIC U IEAYKTUBHBIE CIIOCOOBI PACCYXIEHUH, BUJIETh pa3InyHbIC



CTPAaTCTUM pCLICHUSA 3a/1a4;

15) MOHMMaHue CYIIHOCTH aJrOPUTMUYECKUX MPEANUCAHUN U YMEHHE JeMCTBOBATH B COOTBETCTBUU

C IPEAJIOKCHHBIM aJITOPUTMOM;

16) YMCHHE CaMOCTOATEIIbHO CTaBUTh LCIIH, BBI6I/IpaTI> " CO3JaBaTh aJIrTOPUTMBbI JJIA pEIICHUSA

y4eOHBIX MAaTEMATHYCCKUX TTPOOIIEM;

17) YMCHUCE INIaHUPOBATh U OCYIICCTBIIATh ACATCIbHOCTh, HAIIPABJICHHYIO HA PEHICHUC 3aaa4

1)

2)

3)

4)

5)

6)

HCCIICA0BATCIILCKOI'O XapaKTepa,

npeaMeTHbIe:

OBJIaJicHue 0a30BbIM IOHATUHHBIM ammaparoM II0 OCHOBHBIM pa3jielaM COJEpIKaHHUS;
MpEJCTaBICHNE 00 OCHOBHBIX M3YYaeMbIX MOHATHIX (UHUCIIO, TeOMeTpHuecKas (urypa, BEKTOp,
KOOpJMHAThl) KaK BaKHEHIIMX MAaTEMaTUYECKUX MOJENSIX, MMO3BOJSIOUIMX OIUCHIBATh U U3y4aTb
peanbHbIE NPOLECCHI U SBJICHMUS;

YMCHUC pa60TaTI> C Fr€OMCTPUYCCKHUM TCKCTOM (aHaJH/I?.I/IpOBaTB, H3BJICKAThb HCO6XOIII/IMYIO

MH(POPMAIINIO), TOYHO U TPAMOTHO BBIPAXKATh CBOM MBICIIH B YCTHOW M IMMCbMEHHOM peyu C
IIPUMEHEHUEM MATEMATHYECKOW TEPMUHOJIOTUN U CUMBOJIMKH, UCII0JIB30BATh PA3JIMYHbIC A3BIKH
MaTEeMaTHKH, IPOBOAUTH KJIaCCU(PHUKAIMHU, JIOTHYECKHE 000CHOBAHU,10KA3aTENbCTBA
MaTeMaTUYECKUX YTBEPKICHUM;

OBJIA/ICHUE HaBBIKAMU YCTHBIX, INCbMEHHBIX, MHCTPYMEHTAIbHbIX BHIYMCIICHUI;

OBJIQJICHUE TE€OMETPUYECKUM SI3bIKOM, YMEHHE HCIIOJIB30BaTh €ro Uil OIMCAaHUA NPEIMETOB
OKpPY)KAIOILIEr0 MHpa, pa3BUTUE IPOCTPAHCTBEHHBIX MPEACTABIECHUN M H300pa3UTEIbHBIX
YMEHUH, MPUOOPETEHNE HABBIKOB TEOMETPUIECKHUX TTOCTPOCHHUH;

YCBOCHHUEC CUCTEMATHYCCKUX 3HAHWM O INIOCKUX qmrypax n ux CBOI\/'ICTBaX, a TaK)K€ Ha HarjisiJHOM
YPOBHEC — O HpOCTefIHIHX MMPOCTPAHCTBCHHBIX TCJIaX, YMCHHUC INMPUMCHATH CUCTEMATUUCCKHC
3HAHUA O HUX IUIA pCIICHUS TCOMETPUUCCKUX U MPAKTUYICCKUX 3a1aY;

YMCHUEC U3MCPATH NJIMHBI OTPEC3KOB, BEJIMUMWHLBI YIJIOB, UCIIO0Jb30BATh (1)OpMy.]'II>I JUIA HaAXOXJICHUA

NEpuUMETPOB, ILUIOIIAZe U 00BEMOB TCOMETPHUICCKUX (I)I/Il"yp; YMCHHUC IIPUMCHATH H3YUCHHBIC

IOHATHUA, PE3YJIbTAThl, MCTOJbI AJId PCHICHUA 3aJa4 IMPAKTUYCCKOr0o XapakKTepa U 3aJa4 U3 CMEKHBIX
AUCHUIUIMH C HCIOJIb30BAHHUEM IIpH HeO6XOI[I/IMOCTI/I CIIPAaBOYHBIX MAaTCPHAJIOB, KAJIBKYJIATOpPA,
KOMIIBIOTCPA

Ilnanupyembie pe3yJbTaThl H3y4YeHUs] reoMeTpHuu 7-9 kinaccax
Harasignas reomerpust BeINyCKHUK HAYy9UTCH:
1) pacro3HaBaTh Ha YepPTEKAX, PUCYHKAX, MOJICIISIX M B OKPYKAOIIEM MUPE IUIOCKHE U
MPOCTPAHCTBEHHBIE TeOMETpUIecKre (GpUrypsr;

2) pacro3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO MapajIesIeuIe/a, IPaBUIbHOM
MMPaMHUIBL, ITHHAPA U KOHYCAa;

3) ompenenaTs Mo JUHEHHBIM pazMepaM pa3BEPTKH QUTYPHI JTMHEHHBIC pa3Mepbl caMoil (GUTyphI 1
Ha000poT;

4) BBIYUCIATH 00BEM MPAMOYTOJIBHOTO HapaslieienuIe/a.

Bbll’lyCKHllK noJjiyuum 603MO0HCHOCHLb:
5) eviuucAmMb 06BLEMBI NPOCMPAHCIBEHHBIX 2EOMEMPULECKUX PULYD, COCMABIEHHBIX U3
NPAMOY2ONIbHBIX NAPALLENENUNE)08;

6) yenyboums u pazsume npedcmagienus 0 NPOCMPAHCMBEHHBIX 2eOMEMPUUECKUX Pu2ypax;



7)

NpUMEHAMb NOHAMUE PA36EPMKU O/ 8bINOIHEHU NPAKMUYECKUX PACHEMO8.

TI'eomeTpuueckue purypsl BolyCKHUMK HAYYUTCH:
1) moaB30BaTHCS SIBBIKOM TE€OMETPHH JIJIS OTIMCAHMS TPEAMETOB OKPYIKAFOIIETO MUPA M UX

B3aUMHOI'O pacCIIOJIOKCHMA,

2) pacro3HaBaTh U M300pakaTh HA YEPTEKAX M PUCYHKAX F€OMETPUUECKHE (PUTYPBI B UX

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

KOH(UTYpalLuy;
HaXOJUTh 3HAUCHUS JJTUH JUHEHHBIX 3JIEMEHTOB (PUT'Yp U MX OTHOLICHHS, TPAAYCHYIO MEpY YIJIOB

ot 0 mo 180°, mpuMeHsis onpeneneHus], CBOUCTBA U MPU3HAKHA (QUTYP U UX DIIEMEHTOB, OTHOIICHUS
¢uryp (paBeHCTBO, Mog00Me, CAMMETPUH, IOBOPOT, NapajlieIbHBIN MEPeHoC);

OIIEpUPOBATh C HAYAJIbHBIMU MOHATHSAMH TPUTOHOMETPUH U BBIMIOIHATH JIEMEHTapHBIE ONepaliu
HaJ QYHKLIUSMH YTIIOB;

pemaTh 3a7auy Ha T0Ka3aTelbCTBO, OMUPAsCh HA H3yUYEHHBIE CBOMCTBA (PUI'Yp W OTHOIICHHH

MEXIY HUMH U NIPUMEHSAA N3YYCHHBIC METOABI JOKa3aTEIbCTB,
pelaTh HECJIOXKHBIC 3a/Ia4r HAa ITOCTPOCHUE, ITPUMCHIS OCHOBHEBIC aJITOPUTMBI ITIOCTPOCHHUA C

MIOMOILBIO IIUPKYJISL U JIMHEHKY;
pemaTh npocTeiue MIaHIMETPUIECKHE 3a1a41 B IPOCTPAHCTBE.

Buinycknuk noayyum 603moxncHocms:
0811a0emb MemoOaMU peuleHUs 3a0ay Ha 8bIYUCTEHUS U 00KA3AMENbCNEA: MEMOOOM OMm

NPOMUBHO20, MEMOOOM NOOOOUS, MEMOOOM nepebopa 8apUaAHmMos u MemooOM 2eOMEMPUUECKUX
Mecm moyex;
npuodpecmu onvim npUMeHenUs ar2edpauiecko2o U mpueoHOMempuiecko2o annapama u uoet

0BUDICEHUSL NPU PeUleHUU 2e0MEMPUIECKUX 3a0aU;
081a0emb MpAOUYUOHHOU CXEMOU PeUeHUs 3a0ay Ha NOCPOEHUE ¢ NOMOWBIO YUPKYILSL U
JIUHENKU. aHAU3, ROCMPoeHUe, O0KA3amelIbCmeo U UCCIe008aHUe;

HAyuumbCs peuams 3a0a4u Ha NOCMpPOoeHUe MemoOOM 2e0MeMPUiecKo20 Mecma moyex u
MemoooM noooous,

npuodpecmu ONvlm UCCIe008aHUS CEOUCE NAAHUMEMPULECKUX PUSYp ¢ NOMOWbIO
KOMAbIOMEPHBIX NPOSPAMM,

npuodpecmu onvim GbINOIHEHUs NPOEKMo8 no memam: «I eomempuyeckue npeobpazosanus Ha
nrockocmuy, «llocmpoenue ompeskoe no gpopmyney.

H3mepeHune reoMeTpu4ecKuX BeJTHYNH BBIMYCKHUK HAYYHTCH:

1) wucrmonb30BaTh CBOMCTBA M3MEPEHMs UIMH, TUTOMIAAEH ¥ YIJI0B MPH PEIICHUH 3a7ad Ha
HaxOXJICHUE UIMHBI OTPE3Ka, JJIMHBI OKPY)KHOCTHU, JJIUHBI AYTH OKPYXHOCTH, I'palyCHOU
MEpBbI yIa;

2) BBIYUCIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (UTYP M HMX YIJIbL, MCHOJNB3YS (HOPMYJIbI
JUTMHBI OKPY’KHOCTHU | AJTUHBI JYTH OKPY>KHOCTH, POpMYJIBI TUIomaneii Gpuryp;

3) BBIUMCIATH IUIOIIAJAM  TPEYTOJBHHUKOB, IPSMOYTOJbHUKOB, IapauIeIOrPaMMOB,
Tpaneunii, KpyroB ¥ CEKTOPOB;

4) BBIYUCIATB JUIMHY OKPYKHOCTH, JUIMHY IyTH OKPY>KHOCTH;

5) pemarh 3aa4n Ha TOKA3aTEIbCTBO C MCHOJIB30BaHUEM (OPMYJI JUTHMHBI OKPY)KHOCTH U
JUTUHBI TyTH OKPYKHOCTH, GOpMYII TUIoma el hpuryp;



6) pemarh MpaKTHYECKUE 3a/1a4H, CBS3aHHbBIC C HAXOKICHHEM T'€OMETPHUYCCKUX BEITUIUH
(MCcToNB3ys TIPH HEOOXOIUMOCTH CITPABOYHUKH M TCXHUYECKUE CPEIICTBA).

Bbll’lyCKHuK noayuunm 603MOMHCHOCHLD .
7)  ebiuucasimo nAOWAOU ueyp, COCMABNICHHbIX U3 O8YX Ul OONlee NPAMOY2OIbHUKOS,
napanenospammos, mpey2oibHuUKos, Kpyed u cekmopa,

8) BbIUUCTIAMDb n/zou;aau MHO20Y20/1bHUKO6, UCNOb3YA OMHOUIEHUA PABHOBENIUKOCMU U
pasHococmasjieHHocmu,

9) npuobpecmu onvim npumMeHeHUs: ANeeOPAUUECKO20 U MPULOHOMEMPUUECKO20 annapama
U uoell O8UNCEHUSI NPU Peuenul 3a0aY Ha GbIYUCTeHUe NA0WA0el MHO20Y20IbHUKOS.

Koopannarel
BpInycKHUK HAYYHTCS:
1) BBIYHUCIISITh JJIMHY OTpPe3Ka 0 KOOPJAMHATAM €0 KOHLIOB; BBIYHCIIATH KOOPAMHATHI
CepeIuHbI OTPE3Ka;

2) HCIIOJIB30BaTh KOOPAUHATHBINA METO Uil U3YYEHUS CBOMCTB MPSMBIX U OKPYKHOCTEH.

BblnyCKHuK noJiyuum 603MONHCHOCHLb:
3) osnadems KOOpauHaI’I’ZHblM Memooom peuterHus 3a0a4 Ha 8bIYUCICHUE U OOKCBCZmeJZbCWlGO,‘

4) npuo6pecmu onsvlm UCNOJIb306AHUA KOMNbIOMEPHBIX NPOcpAMM 015 AHAIU3A YACTHBIX
cydaes 63auMHO20 pacnojlOdiCerHUs OprJfCHOCmelj Uu npAamslx,

5) npuodpecmu Onvim 8bINOAHEHUSL NPOEKMO8 Ha memy «lIpumenenue KoOpOUHAmMHO20
Memooa npu peuwieHul 3a0a4 Ha blYUCIeHUe U OOKA3AMeNbCmeo ».

Bexmoput
BrInycKHUK HAYYHTCS:
1) OIIEpUPOBATHL C BEKTOPAaMH: HaXOAWTh CYMMY M Pa3HOCTb IBYX BEKTOPOB, 3aJaHHBIX
reOMETPUUYECKH, HAXOAUTH BEKTOP, PaBHBII MTPOU3BEICHHIO 3aJJAHHOTO BEKTOPA Ha YHCIIO;

2) HaXOAuTh IJIA BEKTOPOB, 3aIaHHBIX KOOpAWHATAMU: UJIMHY BEKTOpA, KOOPAWHATHI CYMMBI U
Pa3HOCTHU [BYX H Ooiee BCKTOPOB, KOOpAWHATHI MPOU3BCACHUSA BCKTOpPA Ha YHCIIO, NPUMCHAA IIpU
H606XO,I[I/IMOCTI/I CO‘IeTaTeHBHLIﬁ, HepCMeCTHTeHBHBIﬁ nu pacnpez{enI/ITenLHmﬁ 3aKOHBI;

3) BBIYUCIIATh CKAJISPHOE IPOU3BEICHUE BEKTOPOB, HAXOAMTH YIOJI MEXJIY BEKTOPAMH,
YCTaHABIUBATh NEPIEHAUKYIAPHOCTD MIPSIMBIX.

Boinycknuk nonyuum 603moxHcHOCHIb:
4) 081a0emb BeKMOPHbIM MeMOOoM OJis peuieHUs 3a0ay Ha 8bIUUCTIeHUe U OOKA3AMEeNbCEO,

5) npuobpecmu Onvim 6bINOIHEHUs NPoeKmos Ha memy «lIpumenenue 8eKMOPHO2O Memooa
npu peuteHul 3a0ay Ha 8bl4UCieHUe U 00KA3AMeNbCMBO ).

3. TemaTuyeckoe IJIAHUPOBAHME C YKA3aHHEM KOJIHMYECTBA aKa eMHUYeCKHX
4acoB, OTBOAUMBIX HA OCBOCHHE KAK/10# TeMbl, U BO3MOKHOCTb HCII0JIb30BAHUS
110 ITOM TeMe JJIEKTPOHHBIX (HM(PPOBbIX) 00pa30BaATEIbLHBIX PECYPCOB

Ne JJIeKTPOHHbIE
Coaepsxanne mMaTepHaia Mnan
§ (undposbie)
oOpa3oBaTe/ibHbIE
pecypchbl
7 ka1ace
I'naea 1. Hauanwvhnovie zeomempuuecKkue c6e0eHus1. 10 Pocculickas snekTpoHHas




[psimast u otpe3ok. JIyu u yroi. 2 MIKOJIa
1.2 https://resh.edu.ru/subject/1
§ 3 | CpaBHEeHHE OTPE3KOB H YIJIOB. 1 7/7/
§ | U3mepenue oTpe3koB. M3mepeHue yrios. 3 o
4,5
§ 6 | [eprieHANKYISIPHBIC TIPSMBIE. 2
Pemenwne 3amau. 1
Koumponvuas paboma Ne 1. « Hauanvnvie ceomempuueckue 1
CcBeOeHUsLY.
I'nasa 2. Tpeyzonvnuxu. 17
§ 1 | INepBblii mpU3HAK PaBEHCTBA TPEYTOIBHUKOB. 3
8 2 | MenuaHnbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA. 3
8 3 | Bropoii u TpeTuii MpU3HaK paBEHCTBA TPEYTOJLHUKOB. 4
8 4 | 3agaun Ha MOCTPOCHHE. 3
Pemenue 3agau. 3
Koumponvnas paboma Ne 2. « Tpeyeonvruxuy 1
I'naea 3. Ilapannensusie npamole 13
8 1 | [Ipu3Haku napasieIbHOCTH IBYX HPSMBIX. 4
8 2 | AkcroMma mapajvIeIbHBIX PSMBIX. 5
Pemrenue 3agau. 3
Konmponvnas paboma Ne3. «llapannenvuvie npsmuiey. 1
TI'nasa 4. Coomnowenus mexncoy CHOpOHAMU U Y2TlAMU 18
mpeyzoabHuKa.
§ 1 | Cymma yriioB TpeyroJjbHHKA. 2
§ 2 | COOTHOIIEHUSI MEX/Ty CTOPOHAMH U YTIIaMH TPEYTOJIbHHUKA. 3
Koumponvnas paboma Ne 4.« Coomuowenust mexncoy 1
CIMOPOHAMU U YeNaMu MPeYeOTbHUKAY.
8§ 3 | [IpsAMOYTOJIbHBIC TPEYTOJBHUKH. 4
8 4 | ITocTpoeHHe TPEYroNbHHUKA IO TPEM JIEMEHTaM. 4
Pemenue 3amauy. 3
Konumponwvuas paboma Ne 5. «Ilpsmoyzonvrvie 1
MpeyeoibHUKILY.
Iloemopenue Kypca. Peutenue 3aoau. 10
Bcezo | 68
8 kiace
I'nasa 5. Yemvipéxyzonvnuxu. 14 | Poccuiickast 3J€KTpOHHAs
81 | MHOTOYTrOJIbHHUKH. 2 IIKOJIa
§2 | INapamenorpaMm u Tpanemus. 6 https://resh.edu.ru/subject/
83 | IpsmMOyroIBHUK, pOMO, KBaJIpar. 4 17/8/
Pemenue 3amauy. 1
Konmponvuas paboma Ne 1. « YemuvipéxyeonvHuxuy. 1
I'naea 6. ITnowaos. 14
81 | TTnoraas MHOTOYTOJBHUKA. 2
82 | TInormiaas napanienorpaMmma, TpeyroJibHUKA, TPATCIIHH. 6
83 | Teopema ITudaropa. 3
Penienue 3aau. 2
Koumponvuas paboma Ne 2. «Ilnowaour. 1
I'nasa 7. Ilooo6Hble mpeyzonbHUKU. 19
81 | Onpenenenue Mog00HBIX TPEYTOJILHUKOB 2
82 | IpusHaku mMoa00Ms TPEYTOIbHUKOB. 5
Koumponvuas paboma Ne3. «I1lo0obHnvle mpey2oibHuKu. 1
83 | IIpumeHeHUe MOA00MS K JI0KA3aTEILCTBY TEOPEM U 7
pELICHHIO 3a1ay.
84 | COOTHOIIECHHUS MEXKIYy CTOPOHAMHM yTIJIaMH IIPSIMOYTOJIBHOTO 3
TPEYTOJILHUKA.
Koumponwvnas paboma Ne4. « CoomHnoutenus medxncoy 1

CMOPORAMU Y2IAMU NPAMOY20JlbHO20 MPEY2OIbHUKA).



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/8/
https://resh.edu.ru/subject/17/8/

I'nasa 4. Okpyscrnocmo. 17
81 | KacarenpHasi K OKPY)KHOCTH. 3
82 | LleHTpasibHBIC ¥ BITUCAHHBIC YTJIbI. 4
83 | Yerhipe 3aMeUaTeIbHbIE TOUKH TPEYTOIbHHUKA. 3
84 | BrincaHHast ¥ OIIMCaHHAs! OKPY>KHOCTH. 4
Pemenue 3anau. 2
Koumponwnas paboma Ne 5. « Oxpyscnocmoy. 1
Iloemopenue Kypca. Pewienue 3aoau. 4
Bcezo | 68
9 kaace
I'naea 9. Bexmopui. 8 Poccuiickas 3J1€KTpOHHAs
81 | ITonsiTHE BEKTOPA. 2 IKOJIa
82 | CrnoxeHHe U BBIYNTAHUE BEKTOPOB. 3 https://resh.edu.ru/subject/1
83 | YMHOXKeHHE BEKTOpa Ha 4nciio. [IpuMeHeHre BEKTOPOB K 3 719/
peleHHIO 3a71a4.
I'naga 10. Memoo koopounam. 10
81 | KoopauHaThl BEKTOpA. 2
82 | TIpocreiinuie 3a1a4u B KOOPIMHATAX. 2
83 | YpaBHEHHs OKPYKHOCTH H TIPSIMOH. 3
Pemenwne 3amau. 2
Koumponvnas paboma Ne 1. «Memoo koopounamy. 1
I'nasa 11. Coomnouwienus mexicoy CopoHamu u yenamu 11
mpeyzoavnuxa. Ckanapuoe npouzsedeHue 6eKmopos.
81 | CuHyc, KOCHHYC, TAHTCHC yTJIa. 3
82 | COOTHOILICHUS MKy CTOPOHAMH M yTJIAMH TPEYTOJIbHHUKA. 4
83 | CkamspHOe MPOU3BEICHIE BEKTOPOB. 2
Perenue 3amau. 1
Koumponvnas paboma Ne 2. « Ckansaproe npousgedenue 1
BEKMOPOBY.
I'nasa 12. /[nuna okpyyscnocmu u nnouiads Kpyza. 12
81 | [IpaBWIbHBIC MHOTOYTOJIbHUKH. 4
82 | JlnvHA OKPYXXHOCTH U IUIONIA/Ih KPyTa. 4
Penrenue 3amau. 3
Konmponvnas paboma Ne 3. «/[nuna oxpyscnocmu u 1
NI0WA0b Kpyeay.
I'naea 13. /leuscenus. 8
81 | IloHsTHE NBUKECHUS. 3
82 | NapasutesbHBII IEPEHOC U TIOBOPOT. 3
Pemienwe 3aay. 1
Konumponvnas paboma Ne 4. «/leusrcenusy. 1
I'nasa 14. Hauanwvhole ceedenus uz cmepeomempuu. 8
81 | MHOrorpaHHHKH. 4
82 | Tesna u MOBEPXHOCTH BPAIICHHS. 4
006 akcuomax naaHumempuu. 2
Iloemopenue kypca. Pewenue 3aoau. 7
Bcezo | 66



https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/
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