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«CekpeTbl MATEMATHKI» (YIJ1y0JI€HHBIH YPOBEHD)

r.o.ToabsaTTH, 2026

st ooydaronuxcs 10-11 kinaccos



IosicHuTeNLHAA 3aNIUCKA

JlaHHas mporpaMma 3JEKTHBHOTO Kypca IpeJHa3HaueHa [UIs MOBBIIIEHUS 3()QeKTUBHOCTH
noaroToBku odyyaronuxcs 10-11 kimacca k eTMHOMY rOCYIapCTBEHHOMY 9K3aMEHY 0 MaTeMaTHKE 3a Kypc
CpeAHEeH IIKOJIbI U ITPEeyCMaTPUBAET UX MOJrOTOBKY K AaJbHEHIIEMY 00Yy4EHHUIO.

[IporpaMMa  3JI€KTHMBHOIO  Kypca  COIJIacOBaHa €  TpeOOBaHMSIMU  T'OCYAAPCTBEHHOIO
00pa30BaTENILHOIO CTAHJAPTa U COJEPKAHUEM OCHOBHBIX IIPOrPAMM Kypca MaTEMAaTUKU OCHOBHOM IIKOJIBI.

[TporpamMmoii MIKOJIBHOTO Kypca MaTeMaTHKH HE MPEAyCMOTPEHBI 0000IIEeHHEe M CHCTEMaTHU3alus
3HAaHUH MO Pa3TUYHBIM pa3jeiaM, NOJYUYSHHBIX yJalluMucs 3a Bech nepuon oOyuenus ¢ 7 mo 11 kmacc.
OnexTuBHbI Kypc «Cekperbl MateMaTuku (yriryOJCHHBIH)» MO3BOJIUT CUCTEMAaTU3UPOBATh M YIIyOHTH
3HAHUS yYaIIUXCs 10 Pa3InYHBIM pa3/ielaM Kypca MaTeMaTHKH OCHOBHOM U cTapIiei KoJisl (apudmMeTuke,
ainreOpe, CTATUCTUKE U TEOPUM BEPOSATHOCTEH, reoMeTpuu). B naHHOM Kypce Takke paccMaTpUBarOTCA
HECTaHAAPTHBIE 3a/1aHUs, BBIXOASIIME 32 PAMKHU IIKOJIbHON mporpaMmsl (rpaguku ¢ MoayJseM, KyCOUHO-
3aJjaHHble (PYHKIMH, pellieHHe HECTaHAAPTHBIX YPAaBHEHUH U HEPABEHCTB, (pUHAHCOBAs MaTeMaTHKa U JIp.).
3HaHue 3TOro MaTepHuasga U yMEHUE €ro IPUMEHSTh B IPAKTUYECKOH JesTeIbHOCTH MO3BOIMT IIKOJIbHUKAM
pemath pa3HoOOpa3HbIe 3a7auu Pa3IMYHON CIOKHOCTU M MOATOTOBUTHCA K YCIELIHOM cladye sK3aMeHa B
HOBOH (pOpME UTOTOBOI aTTECTALHH.

Kaxxnoe 3ansTHE, a TaK)KE BCE OHU B 1I€JIOM HaIlPaBJIEHbI HA TO, YTOOBI pa3BUTh MHTEPEC IIKOJbHUKOB
K IPEAMETY, IO3HAKOMHUTD UX C HOBBIMHU HJIESIMH U METOJIAMH, PACIIUPHUTD MPECTABICHNE 00 N3y4aeMOM B
OCHOBHOM Kypce MaTepualie, a INIaBHOE, pACCMOTPETh MHTEPECHBIE 3a/1a4H.

OTOT Kypc IpeylaraeT y4alumMcs 3HaKOMCTBO ¢ MaTEMATUKOM Kak ¢ OOLIEKYJIbTYPHOMH IEHHOCTHIO,
BbIpaOOTKON MOHMMAHUS UMM TOTO, YTO MaTeMaTUKa SBISAETCS MHCTPYMEHTOM IO3HAHHS OKPY’KaroIIEero
MHpa 1 caMoro ceos.

Ecniu B u3yueHMM MpeIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA OYEHb Ba)KHOE MECTO 3aHUMAaeT
IKCIEPUMEHT M HMMEHHO B TIPOILIECCE SKCIEPUMEHTAa M OOCYKIEHHS €ro OpraHu3alid U pe3yJbTaToB
bopMuUpYIOTCA U Pa3BUBAIOTCA MHTEPECH! YUEHUKA K JaHHOMY NPEAMETY, TO B MaTeMaTHKE SKBHUBAJIEHTOM
JKCIIEPUMEHTA SBJseTCs pelieHue 3a1a4. CoOOCTBEHHO BECh KypC MaTeMaTHUKH MOXKET OBbITh OCTPOEH U, KaK
IPABUJIO, CTPOUTCS HA PEIIEHUH Pa3IMUYHBIX IO CTENEHH Ba)KHOCTH U TPYAHOCTH 3a/a4.

Ilesib 3JIEKTHBHOIO KYpCa: CUCTEMAaTH3alUsl 3HAHUH M CIIOCOOOB JESATEIBHOCTH YYALIUXCS MO
MaTeMaTHKe 3a KypC OCHOBHOM HIKOJbI, MNOAroToBka oOyuwatomuxcs 10-11 kmacca k exuHOMY
roCyJJapCTBEHHOMY 3K3aMeHY 0 MaTeMaTHKe NPO(UIBHOTO YPOBHS.

3agaum Kypca:

obyuaromue: (hopMUpOBaHNE MO3HABATEIBHBIX U JIoTHUYecKuX Y'Y J]):

— (dopmupoBanue "0a3pl 3HaHWI" TO anredpe, TEOMETPUU M PEATbHOW MaTeMaTHKe, MO3BOJISIONIEH
OeCHpernsATCTBEHHO OINEPUPOBAaTh MATEeMATHYECKUM MaTepualoM BHE 3aBHCHMOCTH OT Crocoba
MpOBEpKU 3HaHUN. HayunTh npaBuiIbHON MHTEPIIPETALUY CIOPHBIX (OPMYIIMPOBOK 3a/1aHU;

— Ppa3BUTh HABBIKU PEIICHHS TECTOB;

— HAY4YUTh MaKCUMAIBbHO 3()PEKTUBHO pacHpeeNaTh BpeMs, OTBEACHHOE Ha BBITIOJHEHUE 3aJaHNUS;

— TMOATOTOBUTH K ycnenrHou caade EI'D nmo maremaruke.

pasBuBaromue: (hopMrupoBaHue peryasaTuBHbIX Y'Y JI):

- yYMEHHE CTaBUTh Iepe]] coOoil 1enb — mesenojaranme, Kak MOCTaHOBKY Y4eOHOM 3a/ladyd Ha OCHOBE
COOTHECEHHSI TOr'0, YTO YKE U3BECTHO U YCBOCHO YYalllUMCsl, U TOTO, YTO €LIe HEU3BECTHO;

- IUTAHUPOBATh CBOIO PadOTy - MVIAHMPOBAHUE — ONpEACICHUE MOCIeI0BATEIbHOCTH MTPOMEXYTOUHBIX
LeJIEN ¢ YYETOM KOHEYHOI'O pe3yJIbTaTa; COCTABJICHUE IUIaHA U TIOCIIEI0BATEILHOCTH JIEHCTBUM;

- KOHTPOJb B (hopMe CIMYeHUs: crocoda JAEHCTBHUS M €ro pe3yibTara ¢ 3aJaHHBIM 3TAJIOHOM C ILIEJIbI0
oOHapyXeHHS OTKIIOHCHUU U OTJIMYUN OT HTAJIOHA;

- OLIEHKA - BBIJCIICHUE U OCO3HAHUE YUYAIIUMCS TOT0, YTO y>KE€ YCBOEHO U YTO €lIe MOJJIEKHUT YCBOCHHUIO,
OCO3HAHUE KayeCTBa U YPOBHS YCBOCHUS.

BOCHHUTaTEIbHBIE: ((OPMUPOBAHNE KOMMYHHUKATUBHBIX U JUYHOCTHBIX Y'Y JI):



- (opmupoBaTh yMeHUE CIyIIaTh U BCTYIATh B AUAJIOT;
- BOCIUTHIBATbh OTBETCTBEHHOCTh U aKKypPaTHOCTb;

- y4acTBOBAaTh B KOJUIEKTUBHOM OOCYKJICHHUH, MPU ITOM YUUTHCS YMEHHIO OCO3HAHHO U MPOU3BOJILHO
CTPOUTH PEYCBOC BHICKA3bIBAHUE B YCTHOWM U MUCBMEHHOU (hopMme;

- CMBICJI000pPa30BaHHUeE T. €. YCTAHOBJICHUIO YUAITUMUCS CBSI3H MEXKAY LI€JIbI0 yUeOHOUN e TeIbHOCTH U
€ MOTHUBOM, [JIPYTHMH CIIOBaMH, MEXAYy pPe3yJbTaTOM-TIPOAYKTOM YyUY€HHUsS, MOOYKIAOIINM
JEATEIIbHOCTD, U TEM, PaJAX YETO OHA OCYIIECTBIISAETCS, CAMOOPTraHU3aLIHSL.

DYyHKIHUY Kypca:

- OpHUEHTalMs Ha COBEPIICHCTBOBAHNE HABBIKOB IMO3HABATEIHHOM, OPraHU3aIMOHHON 1EeATETbHOCTH;
- xommeHcanusa HepocTaTkoB 3YH 1o mareMmaruke.
MeTtoabl 1 hopMbI 00VUEHHSA:
Mertoap! 1 hopMbI 00yUCHHUSI ONIPEACIIAIOTCS TPEOOBAHUAMU 00YUEHUS, C YUETOM MHINBUY ATbHBIX
Y BO3PACTHBIX OCOOCHHOCTEH yYallluXCs, pa3BUTHS U CAMOPA3BUTHS JUYHOCTH. B CBSI3U C ’TUM OCHOBHBIE

IPUOPUTETHI METOJUKHU U3YUYEeHHUs Kypca:

- oOyueHHe yepe3 OIBIT U COTPYIHHYECTBO;

- y4eT MHAUBUAYAIbHBIX OCOOCHHOCTEN U MOTPEOHOCTEN yUalluXcs;

- HMHTEpPaKTUBHOCTh (paboTa B MallbIX TIpyMNNax, pPOJIEBBIE WIPbl, TPEHUHIU, BHE 3aHATHI - METOJ
IIPOEKTOB);

- JIMYHOCTHO - JESATEIbHOCTHBIM U CyOBEKT — CyOBEKTUBHBIN MoAX0[ (0oJblllee BHUMAaHUE K JIMYHOCTH
yyallerocsi, a He LeJsM yYUTels, paBHOIIPABHOE UX B3aMMOJIEHCTBHE).

Beaymue MeToabl:

- CIIOBECHBIH (JieK1Ms, 00bsCHEHHNE aIrOPUTMOB PELICHUs 3a/1aHull, 6ecena, AMCKYyCCHsl);

- HaTJSIHBIA (IEMOHCTpaLusl HATypajdbHBIX OOBEKTOB, MPE3EHTALNN YPOKOB, BUACO(OUIBMOB, aHUMAIIHIA,
dororpadmuii, Tabnwui, cxem B udpoBoM hopmare);
- YACTUYHO-TIOMCKOBBIN, TOMCKOBBIHN, MPOOJIEMHBIN (00CYKACHUE MyTeH pEIIeHHs TPOOIEeMHOM 3a/1a4n);
- IPAKTUYECKU .
Popmbl 00yUYeHHA:
- KOJUIEKTUBHBIE (JIeK1Us, Oecena, TMCKYCCHsl, MO3TOBOM IITYPM, OOBSICHEHHUE U T.11.);
- TpynmnoBble (00CyXkAeHne TPOoOIeMbl B TPpYIINax, pelieHue 3aa4 B mapax u T.11.);
- UHIUBUAYalbHbIE (MHIUBUyaTbHAs KOHCYIbTAIIUS, TECTUPOBAHHE U 1P ).
OcHoBHbIE cpeAcTBA 00y4YeHuUs:

- DJIEKTPOHHBIE YUEOHBIE TTOCOONS,

- TEOPETHYECKUE MAaTEPHAIIBI B JJIEKTPOHHOM U TIe4aTHOM (popmare;

- BU1IeO(DHIIbMBI, aHUMAIIMU, TAOJIUIIBI, CXEMbI, MATEMATHYECKHUE MOJICIIU B SJIEKTPOHHOM (opmMare;
- pa3IMYHbIC BAPUAHTHI KOHTPOJIBHO-U3MEPUTENBLHBIX MaTepuaioB OI'D mo Mmaremaruke;

DopMBbI KOHTPOJIA:

- TEKyIUH KOHTPOJIb (OLIEHKAa AaKTUBHOCTH MPH OOCYXJEHUHM MPOOJEMHBIX BOIPOCOB, PE3yJIbTaTOB
BBITTOJIHEHUS! TOMAIIIHUX 33 JaHUi );
- HTOTOBBIM KOHTPOJIb (OLIEHKA Pe3yIbTaTOB BHIMOIHEHUS pa3inuHbiX BapruanToB KNMoB)

IlnannpyeMsble pe3y/ibTaThbl OCBOCHHS Y4€OHOI0 IpeaMeTa
HAOJIKHBI 3HATH: - METO/bI IIPOBEPKHU NIPABUIIBHOCTH PELICHUS 3a/1aHAN;
- METO/bI PELICHUS PA3JIMYHbIX BUJOB YPAaBHEHUN U HEPABEHCTB;
- OCHOBHBIC IIPUEMBI PEILICHMS TEKCTOBBIX 3a/1a4, @ TAKXKE IPOBEPKU PABUIIBHOCTU OTBETOB;
- METOBI HCCIIE0BaHUS (QYHKIIUU
- METO/bl HAXO0KJICHHsI CTATUCTUYECKUX XapaKTEPUCTUK



- METO/BI PEIIEHUs] TEOMETPUYECKHX 3a/1a4

JAOJZKHBI YMeTh! - IPOBOJUTH IPe0OPa30BaHuUs B CTEIIEHHBIX, IPOOHO-PAIIMOHAJIBHBIX BBIPAKECHUSAX;

- pelaTh ypaBHEHUS U HEPABEHCTBA PA3JIMYHOIO TUIIA;

- IPUMEHSATH CBOICTBA apu(hMETHUECKON U TEOMETPUIECKOI IPOTPeccHii;

- pelaTh pa3InyHble TEKCTOBBIE 3a]aul;

- pematb KOMOWHATOPHBIE 33/]a4H,;

- HAXO/IUTh BEPOSITHOCTHU CIIyYaiHbIX COOBITHI B IPOCTEHUIINX CITyUasX;

- HUCHOJb30BaTh NPUOOPETEHHbIE 3HAHMA B PA3JIMYHBIX JKU3HEHHBIX CUTYyalUsX, [PaKTHYECKOH
NeSITEbHOCTH.

- yMEThb DACHO3HAaBaTh I'€OMETPUUYECKUE (QUIyphl, paziauyaTh B3aUMHOE paCIOIOXKEHHUE, H300pakaTh
reoMeTprYecKue (PUryphl, BHITOIHATH YEPTEIKH 110 YCIOBHUIO 331a4H.

- JIOJDKHBl HMMEThb DJJIEMEHTapHbIE YMEHHUs pellaTh 3aJaud  00s3aTEIbHOTO U MOBBILIEHHOI'O YPOBHS
CJI0KHOCTH;

- TOYHO M TPAaMOTHO (OPMYJIHMPOBATH M3YUYCHHBIE TEOPETHUECKUE IMOJIOKEHHS W M3JIaraTh COOCTBEHHBIE
pacCyXIeHHs IpU pelIeHUH 3ajad, M[PaBWIBHO IOJb30BATbCA MAaTEMaTUYeCKOW CHMBOJIMKOH U
TEPMUHOJIOTHEN, IPUMEHATh PALlMOHAIbHbIE IPUEMBbI TOXKIECTBEHHBIX IPe0Opa30BaHuil.

1. YMeTh BBINOJHATH JCHCTBHS € YMCJAMM: BBINOJHATH apupMETHUUYECKHE ICUCTBUS: CIOKEHHE U
BBIYMTAHUE JIBy3HAUHBIX YKMCET U JECATHUUHBIX JpoOei ¢ AByMS 3HaKaMM, YMHOKEHHE 4HCell, IeHCTBUS C
npoOsiMu. BBIMONHATE apupMeTHYeCKUe ACHCTBHS C pPalMOHAIBHBIMUA YHciaamMu. HaxoauTe 3Ha4YeHUs
CTEIIEHE! U KOPHEH, a TAKXKE 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

2. YMeTh BBINOJHATH ajiredpandeckue npeodpa3oBaHusi: BHIIOJIHATH AEMCTBHUS C MHOIOYWIEHAMHU U C
anreOpandeckuMu ApoosiMu. [IpuMeHATs cBOICTBa apu(METHIECKUX KBAIPATHBIX KOPHEH [Tl BBIYUCICHUS
3Ha4YeHUH U peoOpa30BaHUil BBIPAKEHHM, COAEPIKALINX KOPHHU.

3. YMerbp pemiaTb ypaBHEHHsI M HEPAaBEHCTBA: pEIIATh JIMHEHHBIC, KBAJpaTHbIC, palOHAJIbHBIC
YPaBHEHHs, CUCTEMBI ABYX YypaBHEHUH. Pemare JMHEWHbIE W KBaJpaTHbIE HEPABEHCTBA C OIHOU
NIEPEMEHHOM U X CHUCTEMBI.

4. YMeTh BBINOJHATH JelCTBHS ¢ (PYHKIMSAMM: paclo3HaBaTb N€OMETPUYECKHE U apU(PMeTHUYeCKHe
IPOrPEeCcCUy, MPUMEHATH (HOPMYIIbI OOLINX WIEHOB, CYMMBI N 4JIEHOB apu(PMETUYECKON U T€OMETPUIECKON
nporpeccuii. Haxoauts 3HaueHust GpyHkuuu. OmnpenensaTh cBOcTBa (QyHKUMU MO rpaduKy M ONMHUCHIBATH
cBoiicTBa pyHkumid. CTpouTh rpauKH.

5. YMeTb BbINOJHATH BHIYUCICHUS U IPUBOAUTH 000CHOBAHHBbIE J0KA3aTEJbCTBA B TeOMeTPUYECKUX
3a1a4ax: pa30UpaThCsi B OCHOBHBIX T€OMETPHUECKUX MOHATHSX U YTBEPXKICHUSX, JOKA3bIBATh NX BEPHOCTb.
YMeno cTpouTh reoMeTpruueckue GUrypsl U UepTexu uid 3ajad. [IpuMeHaTs reomeTprueckue GpopmMyJisl
JUISl pEILICHNUS 3a]1a4.

JlaHHBIN 2JIEKTHBHBIA KypC IO3BOJISIET YYHUTEIK BECTH IUIAHOMEPHYHIO IOJIrOTOBKY K DJK3aMEHY,
BKJIIOYAs 3a/laHUs B KJIIACCHYIO M JOMalIHIOIO paboTy. Yyaiiuecs UMEIOT BO3MOXXHOCTh CaMOCTOSITEIbHO
BBICTpauBaTh TAKTHUKY IOATOTOBKM K 3K3aMEHy C HCIHOJb30BaHHMEM MAaTEpUajoB JAaHHOTO W3/IaHus,
OTKPBITOr0 OaHKa MaTeMAaTUYECKUX 3a/IaHUi C ONOPOM Ha MIKOJIbHbIE YUEOHUKH.

JlaHHBI 37I€KTUBHBINA KYpC MO3BOJIAT HE TOJIBKO YCIENIHO MOATOTOBUTHCS K AK3aMEHY, HO M 3aKPENUTh
MaTeMaTHYeCKUe 3HaHUS, KOTOPbIE IPUTOATCA B OOBIYHOM JKU3HU U MIPU MIPOJI0JDKEHUN 00pa30BaHMUsL.

OcHoBHast (PyHKIUS yduTeNss B JaHHOM KypCe COCTOUT B «COIPOBOKICHHUW» YYalllerocsi B €ro
MIO3HABATEJILHOM 1E€ATENbHOCTH, KOPPEKIMY paHee MOIy4eHHbIX ydanumucs 3Y H.
KonnuectBo yacos
Bcero 136 gacos: B 10 kiacce — 68 wacoB (2 gaca B Hezeno), B 11 ximacce — 68 wacoB (2 4aca B HEZIETIO).
[Tn1aHoBbIE caMOCTOSATENbHBIE PA0OTHI, TPEHUPOBOYHBIE TECTHI.



Copaep:xanue TeM y4eOHOI0 Kypca

MHoro4/ieHbl

Anrebpanueckue Boipaxenus. poou. [Iporentsl. CTeneHs ¢ palmoHaIbHBIM MTOKa3aTeneM. JleiicTBus Hax
MHorouineHamu. Kopun MHorowieHa. PasioxxeHne MHOrowieHa Ha MHOKUTENU. DopMyIibl COKpaIlEHHOTO
YMHOXKCHHUS.

IIpeoOpa3oBanue BbIpasKeHU i

[IpeoOpa3zoBanus BbIpaX€HUi, BKIIOUaOMuUX apupmerrndeckue onepanuu. CokpaiieHue aaredopandyeckux
npob6eii. [IpeoOpazoBanue palMOHANbHBIX BbIPAKEHUH.

IIpou3BoaHasi U eé NpuMeHeHue

OU3NUECKUl U TE€OMETPHUECKUI CMBICT MPOon3BoAHOM. [IponsBonnas cioxuoit Qynkuuu. [Ipumenenue
IIPOM3BOIHON K MCCIIEJOBAHUIO (QYHKUIUHI U TOCTpOeHUIo TpadukoB. Hanbonpiiee u HanMeHblee 3HaYSHUS
(GYHKITUH, SKCTPEMYMBEI.

TekcToBBIE 321241

Peuienne pa3nuyHbIX BUJOB TEKCTOBBIX 3a/a4.

Tpuronomerpus

Tpuronomerpuueckue QyHKIuH. DopMylbl KOpPHEH MNPOCTEUIINX TPUTOHOMETPUYECKUX YpPaBHEHUU.
YactHple ciayyad peUICHUS MPOCTEHIIUX TPUTOHOMETpHUYeCKHX ypaBHeHUil. Ot0op KOpHEH,
MPUHAJISKAIINX TPOMEXYTKY. CriocoObl pelieHus] TPUTOHOMETPUYECKUX YPaBHEHUH.

DOyHKUUHA

O630p OCHOBHBIX (DYHKIMI: JIMHEWHAas, KBaJpaTU4Has, IIOKa3zaTelibHas, Jiorapudmuyueckas,
TpuroHoMmerpuueckas pynkuuu. Mcenenopanue GpyHKINN C TOMOILBIO POU3BOIHOM.

YpaBHeHHUs] M HEPABEHCTBA

CucreMbl ypaBHEHHH ¢ JBYMsI IepeMEHHBIMU. Pelienre nokasarenbHbIX U Jorapu(MUUECKUX ypaBHEHUH.
Meton oueHok. Pemnenune ypaBHeHMII MeToaOM oOmneHOK. Crnoco0 paluoHanu3aliui TPy PelieHUun
HepaBeHCTB. PannonanbHble HepaBeHcTBA. OO0OIIEHHBII METO] MHTEPBAIOB. MeTo/1 3aMeHbI TePeMEHHOMN
NP PELLIEHNUN PallMOHAIBHBIX HEPABEHCTB.

duHaHCOBasi MAaTeMATHKA

Pemenue 3anau ¢ sSkoHOMHUYECKUM coziepkaHreM. OnTUMH3AIUS poliecca.

Pemenue cucreM ypaBHeHHMH ¢ IOMOIUbIO IPAPUKOB

CucreMbl ypaBHEHUH ¢ JBYyMs IEpEMEHHBIMU. PelieHne nokasareabHbIX U JOorapu(pMHUUECKUX ypaBHEHUH.
Meton oueHok. Pemenue ypaBHeHHMII MeToaoM oOmeHOK. Crmoco0 parfoHadu3ali MNPy PelIeHUuU
HepaBeHCTB. PannonanbHble HepaBeHCTBA. OO0OIIEHHBIN METO] MHTEPBAIOB. MeTo/1 3aMeHbI TePeMEHHOMN
MIPU PELLIEHUN PallMOHAIbHBIX HEPABEHCTB.

OcHOBHBIC YTBEpPKACHHUSA H TEOPEMbI

OcHOBHbBIE TOHATHS M YTBEPXKJIEHUSI TeOMETpUH. AKCHOMA MapaljieNIbHbIX NpsAMbIX. CBONCTBA U MPU3HAKU
napajuleJbHBIX MOpsIMBbIX. BeicoTa, Menuana, cpeaHssi JHMHUS TpeyroibHUKAa. PaBHOOenpeHHbIH,
PaBHOCTOPOHHUHN U NPSMOYTOJBHBIA TpeyroibHUKH. [Ipu3HaKku paBeHCTBA M MOJO0OUSI TPEyTrOJbHHUKOB.
Teopema o cymme yrioB TpeyroyibHuKa. CBOMCTBa paBHOOEPEHHBIX, PABHOCTOPOHHUX U MPSMOYTOJIBHBIX
TpPEyroJibHUKOB. HepaBeHCTBO TpeyroibHUKOB. Bubl MHOTOyroasHHUKOB. [lapamienorpamm, ero cBoiicTBa
U mpu3HaKu. PoMO, mpsMOYTONBHUK, KBaJApaT M UX CBOicTBa. Tpameuus u e€ cBorictBa. CpemHsst TUHUS
tpaneuuu. lIpaBunbHble MHOTOYTrOJIBHUKH. KacartenbHass K OKpYXHOCTH U €€ cBoicTBa. OKpPYKHOCTb,
OMHUCaHHAasi OKOJIO TpeyroyibHUKa. OKpPY>KHOCTb, BIIMCAHHAS B TPEYTOJbHUK. 3a/1a4 Ha 10Ka3aTEIbCTBO.
JlnvuHbI

Borunicnenue quMH. BpluuciieHune JUIMH 3JIEMEHTOB TPEYTOJIbHUKOB W YETHIPEXYTOJBHUKOB. PerieHue
TpeyronbHUKOB. Teopema Iludaropa. Teopema cuHycOoB W KOCHMHYCOB. CpemHss JUHUS TpaIlClHH.
[TepumeTp TpeyroiabHHKA M YEThIpEXYronbHUKa. [[nmuHa okpyxHocTH. Haxoxnenue paanyca BOMCAHHOW U
ONMCAHHOW OKPY>KHOCTH.

Yrasl



Beluucnenue yrioB  TpeyrojipHUKa W 4YeTbIpEXyroiabHuka. CyMMa yIJOoB  TpEyroJbHUKA U
YEThIPEXYTOIbHUKA. BHEMHUN yroi TpeyroiabHuka. [{leHTpabHbIi 1 BIUCAHHBIN YTJIbL.

ILnomane

Brerancnenue tnomaneii. Haxoxnenue miomanu ¢uryp mo dopmynam. [Tnomane kBagpara. [Tnomanu
TpeyronpHuka. [lnomane npsmoyroneHuka. [Inomamun pomba. Ilnomans napamrenorpamma. Ilmomans
tpanenuu. [Inomans kpyra. [Inomans kpyroBoro cexropa. [Inomians Gurypsl yuepes ero nepumMeTp u paauyc
BIIMCAHHOW U ONUCAHHON OKPY>KHOCTEH.

BekTopnbl B npocTpancTBe

[lonsitue Bektopa. PaBeHCTBO BekTOpoB. OTKIaablBaHME BEKTOpa OT JaHHOM TOYykU. CloxkeHue u
BbIUMTaHUE BEKTOpOB: CyMMma JIByX BEKTOPOB. 3aKOHBI CJI0KE€HUs BEKTOpoB. IIpaBuio napainenorpamma.
CyMMa HECKOJIBKMX BEKTOpOB. BbluMTaHMe BEKTOpOB. YMHOXKEHME BEKTOpa Ha 4ucio. lIpuMenenue
BEKTOPOB K PELICHUIO 3ahay. Pas3noxkeHue BEKTOpa IO JABYM HEKOJUIMHEApHbIM BekTOopam. KoopauHarsl
BekTopa. [Ipocreiimue 3anaun B koopauHaTax. CBsi3b MEXly KOOPAMHATaMU BEKTOPa U KOOPAUHATAMU €0
Hayajga U KoHua. [I[ppumeHeHne BEKTOPOB M KOOPAMHAT MpHU penieHuH 3agad. CkalspHOe IPOU3BEAECHUE
BEKTOPOB M €ro MNPUMEHEHHE B TE€OMETPUYECKHX 3aJavax. YTrojd Mexay BekTopamu. CKalspHoe
pou3Be/IeHrEe B KoopanHaTtax. CBOMCTBA CKaJIsipHOTO MPOU3BEAEHUS BEKTOPOB.



10 xkaace

Ne Tema pa3znesa KouaunyecTBo
n/n 4acoB

1 Anrebpa 43

2 I'eomerpus 25
Hroro 68

11 knacc
Ne Tema pazaeia KoimuectBo
n/n 4acoB

1 Anrebpa 40

2 I'eomerpus 28
Hroro 68
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