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Il. [lnannpyemMble pe3yabTaThl 0CBOCHHs Y4eOHOro npeamera «MaremaTuka»

5-9 kJaccenbl
N3yueHne MaTeMaTHKH MO JAHHOW MpOrpaMMe CrocoOCTBYeT (POPMUPOBAHUIO Y YUAIIUXCS
JMYHOCTHBIX, METAIpPEJMETHBIX M NPEAMETHBIX pPE3YyJIbTaToB OOY4YeHHS, COOTBETCTBYIOIIUX
TpeOOBaHUAM (ellepaIbHOTO FOCYJapPCTBEHHOIO 00pa30BaTEIbHOTO CTAaHIAPTa OCHOBHOTO OOIIETO
oOpa3oBaHus.
JIM4HOCTHBIE pe3yJIbTaThl
® yMeHHE KOHTPOJIUPOBATH MPOIIECC U PE3YJIbTAT YICOHOH N MaTeMaTHYECKOM eI TEIIbHOCTH;
® OCO3HAHHBIH BHIOOP W MOCTPOCHHE JANbHEHIIEH HWHIUBHIYAJbHOH TPaeKTOPUHU
oOpazoBaHusi Ha 0a3e OpPUEHTUPOBKM B Mupe Tmpodeccuii U TpodecCHOHATBHBIX
MPEANIOYTEHUN C Y4ETOM YCTOMYMBBIX IIO3HABATEIIBHBIX MHTEPECOB, @ TAKKE HA OCHOBE
(bopMHpOBaHUS YBaKUTEIBHOTO OTHOLICHUS K TPYAY, Pa3BUTUE OINbITa YYacTHA B
COLIMAJIEHO 3HAYMMOM TPY/E;
® KPUTUYHOCTH MBIIUICHNS, UTHUIIMATHBA, HAXOTYNBOCTh, AKTUBHOCTH TIPH PEILICHUU
® MaTreMaTH4ecKuX 3ajad;
® BOJISI 1 HACTOMYUBOCTH B IOCTHKCHUU IIETIH.

MeTtanpeaMeTHBIMH PE3yJIbTaTaMU U3yUeHUsS Kypca «MareMaTukay siBisieTcss QOpMHPOBAHHE
YHHUBEPCAIbHBIX YueOHBIX AeiicTBuii (VY /]).

Pecynamuenvie YY/I.

5-6-i1 knaccwt

— CaMOCTOATENIBHO 0OHapyscugams U (GOPMYIUPOBATH YUeOHYIO MPOOIEeMy, ONpEeaTh Lelb
y4eOHOH 1esITeNbHOCTH, BEIOUPATh TEMY ITPOEKTA;

— 6blOBUcamb BEPCHU PELICHUs. HPOOJIeMbl, OCO3HaBaTh (M HHTEPIPETHPOBATH B CIlydac
HE0OXO0JIMMOCTH) KOHEUHbIN pPe3yJbTaT, BBIOUPATh CPEACTBA JIOCTHKEHUS LI€TU U3 MPEIJI0KEHHBIX,
a TaK)Ke UCKATh UX CAMOCTOSTENBHO;

— cocmagnamy (UHIUBUIYaJbHO WM B TPYIIE) IUIAH peIIeHUs MpoOieMbl (BBITOJIHEHUS
MIPOEKTA);

— pa0oTas 1O IUIaHy, ceepAmsb CBOU JIEHUCTBHS C LIEIbI W, IPU HEOOXOAMMOCTHU, UCIPABIATH
OIIMOKH CaMOCTOSATENHHO (B TOM YHCIIC H KOPPEKTHPOBATH ILIAH);

— B JHAIOre C YYUTEIEM COBEPULeHCMB08AMb CaMOCTOSTEIbHO BbIPAOOTAHHBIE KPUTEPUU
OLICHKHU.

7-9-i1 knaccwt

—  CaMOCTOSITENIBHO  oOHapyscusamv W opmynupogams TpoOIeMy B  KIACCHOM H
WHIUBUAYAIBHON yU4eOHOM JeSITeIbHOCTH;

— 6bl08UcamMb BEPCUU pEIIEHUs MpOoOJIEMBbl, OCO3HABaTh KOHEUHBIH pe3yNbTaT, BBIOMpAThH
Cpe/CTBa JIOCTIKEHHS 1IEJIN U3 TIPETTOKEHHBIX WIIM UX UCKATh CAMOCTOSTENBHO;

— cocmaenamy (MHAWBUAYAIBHO WM B TpPYIIE) IUIAH peIIeHUs NpoOsIeMbl (BBITOJTHEHHS
MIPOEKTA);

— no0bupams K Kaxaou mpodieme (3a1a4e) afeKBaTHYIO €l TEOPETUIECKYI0 MOJIEIb;

— paboTasi 1Mo TMPEeUIOKEHHOMY WJIH CaMOCTOSITEIbHO COCTAaBICHHOMY IUIAHY, UCHOIb308ANb
HapsAIy ¢ OCHOBHBIMHU U JIOTIOJIHUTENbHBIE CPECTBA (CIPaBOYHAs JIUTEPATypa, CIOKHbIE TPHUOOPHI,
KOMIIBIOTED);

— NJIAHUPOBAMb CBOIO MHAWBUIYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO;

— pabomamb TO CAMOCTOSITENIFHO COCTaBJICHHOMY IUIaHYy, CBEpSsSCh C HUM H C MENbBI0
JesTeTbHOCTH, MCIIPaBIsis OUIMOKH, MCIIOJIB3YSI CAaMOCTOSTENbHO MOA00OpaHHbIE CPEACTBa (B TOM
qucine u HTepHer);



— CBOOOMIHO 1016b308ambCsi BRIPAOOTAHHBIMU KPUTEPUSMHU OIICHKH M CaMOOLICHKH, UCXOJs U3
LEIH U UMEIOUINXCS KPUTEPUEB, pa3inyas pe3yibTaT U CIIOCOObI 1eHCTBU;

— B XO/I€ [IPE/ICTABJIEHMSI IPOEKTA 0a8amb OYeHK) €ro pe3yibpTaTaM;

— CaMOCTOSITENIBHO 0CO3HA8amb MPUYMHBI CBOETO yCIieXa WM HeyclieXa U HaXOJIUTh CIOCOOBI
BBIXO/Ia U3 CUTYaIlUU HEYCIEeXa;

— YMemb OyeHumsv CTEIEHb YCHEIIHOCTH CBOEGW HHJIMBUIYaTbHOW 00pa3oBaTeIbHOU
e TEIbHOCTH;

— 0asamv OyeHKy CBOUM JIMYHOCTHBIM KauecTBaM U YepTaM XapakTepa («KakoB 5»), ONpeAesiTh
HaIlpaBJICHUS CBOETO PA3BUTHS (KKAKUM s XOUY CTaTh», «4TO MHE JJISl 3TOTO HAJI0 CIIETIaThy).

Cpeocmeom  ghopmupoeanus  perynaTuBHbIX YVYJ|  cioykar TEXHOJNOTHS  CHUCTEMHO-
JEsTeIbHOCTHOTO I0/IXOJAa Ha 3Talleé M3Y4EeHUs HOBOTO MaTepuaya M TEXHOJIOTUS OLEHUBAHUs
00pa3oBaTeNbHBIX JOCTIKEHUH (Y4eOHBIX YCIIEXOB).

Ho3naeamenvuvie YY/I:

5-9-it knaccot

— GHAIU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPO8amb U 000Ouams PaKTHI U SIBICHUS;

— ocyujecmeiams CpaBHEHHE, CEPUALIUIO U KJIACCU(PHUKAIUIO, CAMOCTOSITETILHO BHIOHpAst
OCHOBAHUS ¥ KPUTEPUH JUISl YKA3aHHBIX JIOTHICCKUX OTICPAIii; CTPOUTH KIIACCU(PUKAIIHIO ITyTEM
JUXOTOMUYECKOTO JIeJIeHHsI (HA OCHOBE OTPHIIAHMUSA);

— cmpoumb JOTUYECKH OOOCHOBAHHOE pacCyXJACHHE, BKJIIOYAIOIIEEe YCTAaHOBJIEHUE NMPUYUHHO-
CJIEJICTBEHHBIX CBSI3EH;

— co30aéamb MaTEMATUYECKUE MOJIEIIH;

— COCTaBIISATh TE3HCHI, PA3IMYHBIE BUBI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [IpeoGpa3oBbIiBaTh
MH(OPMAIIHIO U3 OAHOTO BUJA B IPYroi (TabIuIy B TEKCT, IUArpaMMy | IIp.);

— @bIYUMbIBAMb BCE YPOBHU TEKCTOBOM MH(OPMAIIUH.

— yMemb onpedeisimb BO3MOXXHBIE UCTOYHUKU HEOOXOJMMBIX CBEICHUN, MPOU3BOIUTH MOUCK
nH(popMaIy, aHATU3UPOBATh U OLICHUBATh €€ T0CTOBEPHOCTb.

— TIOHMMasi TIO3UIMIO APYroro 4ejoBeKa, pasziuuams B €ro peud: MHEHUE (TOUKYy 3peHHs),
JIOKA3aTeNbCTBO (apryMeHThI), (GaKThl; THUIIOTE3bl, aKCUOMBI, TEOpUH. JJIsT TOTO CaMOCTOSITEIHHO
UCIONIb30BaTh pa3NWYHblE BHABI YTeHHs (U3ydarolee, MPOCMOTPOBOE, O3HAKOMHTEIHHOE,
MMOMCKOBOE), MPUEMBI CITYIIIaHUSI.

— caMOMy c030aeamb WCTOUYHUKH WHGOpPMAIllMK pPa3HOTO THMA U JUIS Pa3HbIX ayTuTOpHi,
coOmro1aTh MHPOPMAIITMOHHYIO TUTHEHY M TIPaBHJIa UHPOPMAIIMOHHOHN 0€30MMacHOCTH;

— yMemb UCNOb308amb KOMIBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOIMH KaK MHCTPYMEHT
JUISL JTOCTMDKEHHUSI CBOMX IleJiel. YMeThb BBIOMpATh aJeKBaTHBIC 3aJadye WHCTPYMEHTAJIbHBIE
MpOrpaMMHO-aNMnapaTHbIE CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢popmuposanus no3HaBaTeNbHbIX Y Y ][ cayxaT yueOHbIN MaTepuall u mpexie BCero

MPOAYKTUBHBIE 3a/1aHUS yUeOHMKA.

— Vcnonp3oBaHne MaTeMaTHUECKUX 3HAHUMN JJI PELICHUS pa3InYHbIX MaTeMaTHUYECKHUX 3a]a4 U
OLIEHKH IOJIyYE€HHBIX PE3YJIbTaTOB.

— COBOKYITHOCTh YMEHUH I10 UCIIOJIB30BAHUIO JOKA3aTEIbHON MATEMATUYECKON PEeUH.

— COBOKYIHOCTh yMEHUH M0 paboTe ¢ uHPOpMaluedl, B TOM 4YHCIE U C pPa3InYHBIMU
MaTeMaTH4eCKUMH TEKCTaMHU.

— VYMeHus HCNoNb30BaTh MaTEMAaTUYECKUE CPEACTBA JUISl M3Y4YEHHs U ONMCAHMS PEATbHBIX
MPOLECCOB U SIBIICHUI.

— He3aBucuMoCTh U KpUTUUHOCTD MBIIIJIEHUS.

— Bosist 1 HaCTONYMBOCTH B JOCTUKEHUH LIEJIH.



Kommynuxkamuenwvie YY/I:

5-9-it knaccot

— CaMOCTOSITEIBHO Op2anu308bl6ams yaieOHOE B3aUMOJICHCTBHE B TpyIIe (ONpeneniaTh o0mmme
L[eJI1, IOTOBAPUBATHCS APYT C IPYTOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHHUSI, NPUEOOUMb ApeyMeHMbl, TONTBEPkKAast UX (haKTamMH;

— B IUCKYCCHUU yMemb 6bl08UHYMb KOHTPAPTYMEHTHI;

— YUUTBCSI KPUMUYHO OMHOCUMbCSI K CBOEMY MHEHUIO, C TOCTOUHCTBOM NPUSHABAMb
OLIMOOYHOCTH CBOETO MHEHHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— MOHUMAs TO3ULIUIO IPYTOTO, pa3iuyams B €ro peur: MHEHHE (TOUKY 3PEHUS), I0Ka3aTEIbCTBO
(aprymeHTsI), GakThl; TUHIIOTE3bI, aKCHOMBI, TEOPUH;

— yMemb B3IJIAHYTh HAa CUTYALUIO C MHOM MO3ULIUU U 002084pU8AmMbCsl C THOAbMHU UHBIX
O3UIIHH.

Cpeocmeom  ghopmuposanusi KOMMYHUKATUBHBIX Y VY]l ciykaT TEXHOJOTHsSI MPOOJIEMHOIO
oOyueHus, opranu3aius padoThl B MallbIX TPYIIAX, TAKXKe MUCIIOJIb30BAHUE HA YPOKaX TEXHOJIOTUU
JUYHOCTHO- OPUEHTUPOBAHHOTO U CUCTEMHO- JEATEIbHOCTHOTO O0yUeHHS.

IIpeameTHbIMHU pe3yJIbTaTaAMM U3y4YEHUS NpeaMeTa «MaTreMaTukay sIBISIFOTCS CIEAYOIUe
YMEHU.

1) pa3BuTHE MpPEACTABICHHH O MaTeMaTHKE KaKk O METOJC MO3HAHUS JCHCTBUTEIBLHOCTH,
ITO3BOJISIOIIEM OIMCHIBATh U M3Y4aTh PEAJIBHBIE IIPOLECCHI U SIBICHUS;

2) pasBUTHE YMCEHHi paboTarh ¢ Y4eOHBIM MaTEeMaTHYCCKUM TEKCTOM (aHAIU3HPOBATH,
M3BJICKaTh HEOOXOIMMYI0 HH(OPMAIUIO), TOYHO M TPAMOTHO BBIPAKaTh CBOM MBICIU C
IIPUMEHEHHEM MaTeMaTH4eCKON TepMUHOJIOIMU U CUMBOJIMKHU, IPOBOJUTH KIACCUPUKALIH,
JIoTUYeCcKre 000CHOBaHMSI, T0KA3aTeIbCTBA MaTEMAaTHUECKUX YTBEPKICHUM;

3) pa3BUTHE TMpPEACTABICHUI O 4YHCIE M YHCIOBBIX CHCTEMax OT HATypajbHBIX JIO
JEHCTBUTENBHBIX YHCEN; OBJAJCHNUE HaBbIKAMM YCTHBIX, INCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHCIICHHUI,

4) oBnajeHHE CHMBOJIbHBIM SI3BIKOM aireOpbl, NPHEMAaMH BBIMOJHEHHS TOXKICCTBEHHBIX
peoOpa3oBaHUN BBIPAKEHUHM, DPELIEHUS ypaBHEHUH, CUCTEM YpaBHEHHUIl, HEpaBEHCTB U
CHCTEM HEPaBEHCTB; YMEHHUS MOJEIUPOBATh pealbHble CUTYallMM Ha s3bIKE anreOpsl,
UCCIIEIOBaTh  IMOCTPOEHHBbIE  MOJIEIM €  HUCIOJB30BaHUMEM  ammapata  ainreopsl,
UHTEPIPETUPOBATH MOTYYEHHBIN PE3YNIbTaT;

5) oBnameHue cuUCTEeMON (YHKIMOHAIBHBIX MOHSATHHA, pa3BUTHE YMEHHUS HCIOJIb30BATh
(GyHKIMOHATBHO-TpapHUUeCKre MPEeACTaBICHUs U PEHICHUs pa3IMYHbIX MaTeMaTHYeCKHX
3a/1a4, Ui ONMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

6) oBIageHME TEOMETPHYECKHM SI3BIKOM; Pa3BUTHE YMEHHS HCIIOJIb30BAaTh €ro JUIs ONHCAHUS
MIPEAMETOB  OKPYXKAIOIIETO  MHUpPA; PAa3BUTHE  IMPOCTPAHCTBEHHBIX  MPEJCTABICHUM,
1300pa3UTEIbHBIX YMEHUH, HABBIKOB T€OMETPHUECKUX MOCTPOCHUIA;

7) dopMupoBaHHE CHCTEMATHYECKMX 3HAHMH O IUIOCKHX (UIypaXx W WX CBOWCTBax,
MPENCTAaBICHU O  NPOCTEHINIMX  MPOCTPAHCTBEHHBIX  Telax; pa3BUTHE  YMEHUH
MOJCJINPOBAaHNs PEAJbHBIX CUTYallMd Ha SI3bIKE T'€OMETPUH, HCCIENOBAHMS IMOCTPOEHHOMN
MOJIEIM C HCIOJb30BaHMEM TE€OMETPUYECKHX IOHATHM M TeopeM, ammapara aiaredpsl,
penIeHusl TEOMETPUYECKUX U TPAKTUYECKUX 3a]1a4;

8) oBnageHME MPOCTEHIIMMHU COCOOAMHU MPEACTABICHHS M aHAIN3a CTATUCTHYECKUX JIaHHBIX;
(hopMHpOBaHUE MPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHpE U O
Pa3NUYHBIX CIoco0aXx MX HU3Yy4YEHMs, O NMPOCTEHIINX BEPOATHOCTHBIX MOJENAX; pa3BUTHE
YMEHHH U3BIIEKaTh HHPOPMAIIHNIO, TPEICTABICHHYIO B TabJIMLax, Ha JuarpaMmax, rpadukax,
ONKCHIBATh M AHAJIU3UPOBATh MACCHUBBI YHCJIOBBIX JAHHBIX C TIOMOIIBIO MOAXOASIINX
CTATHCTUYECKUX XapaKTEPHUCTUK, HCIIONb30BaTh IIOHUMAHUE BEPOATHOCTHBIX CBOMCTB
OKPY’KaIOIIUX SIBJICHUN IIPU IPUHATUU PELLICHUN;
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9) pa3BuTHE yMEHUI MPUMEHSTh U3YYCHHBIC MOHITHS, PE3YJIbTAThl, METO/IBI /ISl PEIICHUS 3a/1a4
MPAKTUYECKOI0 XapakTepa U 3aJady M3 CMEXHBIX TUCIUIUIMH C HCIOJIb30BAaHUEM NIpU
HEOO0XOAMMOCTH CIIPABOYHBIX MaTEpPHAIOB, KOMITBIOTEPA,

10) mos1b30BaTHCS OIIEHKOW U MPUKUIKOHN MPH MPAKTHYECKUX PacuyéTax;

11) popmupoBanue HHPOPMAIIHOHHON U aJITOPUTMHUUECKOM KYJIBTYPBI,

12) popMupoBaHue MpeaCTaBICHUS O KOMITBIOTEPE KaK YHHBEPCAIBLHOM YCTPOMCTBE 00pabOTKH
nH(OpMAILINY; PA3BUTHE OCHOBHBIX HABBIKOB W YMEHUU HCIIOJIB30BAHHUS KOMITBIOTEPHBIX
YCTPOMCTB;

13) popMupoBaHue TpPEACTaBICHUS 00 OCHOBHBIX HM3Y4aeMbIX MOHATHAX: HH(MOpManus,
QJIITOPUTM, MOJEIIb - U UX CBOMCTBAX;

14) pa3BuTHE AQJITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAMMOro Uit  Mpo(hecCHOHATbLHOU
JeSITeIbHOCTH B COBPEMEHHOM OOIIECTBE; Pa3BUTHE YMEHUI COCTABUTH U 3allMCaTh AJITOPUTM
JUIE  KOHKPETHOTO  HWCHOJHUTENSA; (HOpMUpOBaHME 3HAHUH 00  aNrOPUTMHUYECKUX
KOHCTPYKLHUSAX, JOTMYECKHX 3HAUCHUAX U OINEepalusix; 3HAKOMCTBO C OJHHMM U3 S3bIKOB
IPOrPaMMHUPOBAHUS U OCHOBHBIMHU ITOPUTMUYECKHMHU CTPYKTYpPaMH - JIMHEHHOH, yCIOBHOU
U LUKJINYECKOM;

15) popmupoBanue ymeHud (GOpMaNTHM3ALUK W CTPYKTYPUPOBAaHUS HMH(POPMALUK, YMEHHUSI
BBIOMpATh CIOCOO MpEACTAaBIEHUS JaHHBIX B COOTBETCTBMM C IIOCTAaBJIICHHOHN 3amayeil -
TaOMUIBI, CXEeMbl, Trpaduku, JaUarpaMMbl, C HCIOJB30BAHHEM COOTBETCTBYIOIIUX
MIPOrPaMMHBIX CPEJICTB 00PaOOTKHU JaHHBIX;

16) hbopmupoBaHKe HaBBIKOB U YMEHHH 0€30MIaCHOTO H II€JeCO00Pa3HOTo MOBEACHUS pU padoTe
C KOMIIBIOTEpHBIMH TIporpamMmMamMu u B HHTepHeTre, yMeHHUS COOIIOATh HOPMBI
MH(POPMAIIMOHHON STHKH U TIPaBa.

5-ii ki1ace

Hcnonvzoéamy Tpu pelleHMM MaTeMaTHYecKHX 3a/lady, UX OOOCHOBaHMHM M IIPOBEpKE
HAaWJICHHOT'O PEIICHUs] 3HAHUE:

- Ha3BaHWM M MOCIIEOBAaTENILHOCTH YHCEN B HaTypaibHOM psny B npeaenax 1 000 000 (c
KaKOI'0 YMCJIa HAYMHAETCS 3TOT PsJl, Kak 00paszyercs Kax10€e CIeIYyOLEee YUCIO B ATOM psAy);

- Kak oOpaszyeTcs Kaxjaas cleAyromias c4éTHas eIUHHIIA;

- HA3BAaHMA U IIOCIIEN0BATENBHOCTD PAa3PsAI0B B 3aIIMCH YUCIIA;

- HAa3BaHUs U [IOCJIEI0BATEIBLHOCTD IIEPBBIX TPEX KIIACCOB;

- CKOJIBKO pa3psiioB COJNEPIKUTCS B KAXKIOM KIIacce;

- COOTHOLIEHUE MEXAY pa3psaaaMu;

- CKOJIBKO €JMHMII Ka)KJIOTO KJIACCa COIAEPIKUTCS B 3aIIUCH YNCIIA,

- KakK yCTpO€Ha MO3ULIMOHHAs JCCATUYHAS CUCTEMA CUUCIICHNUS,

- €JMHMIIBI U3MEPEHHUs BEIMUYUH (JUIMHA, Macca, BpeMsl, IUIOLIa/lb), COOTHOIICHUS MEXIy
HUMU;

- JECSITUYHBIX APOOSX U MpaBUiIax ACUCTBUN C HUMU;

- cpasHueamu AECATUUHbBIE NPOOH;

- BbINONHAMb ONIEPALUH HaJl JECATUIHBIMU JPOOsSIMHU;

- npeobpazosvieams NECATUUHYIO IpOOb B OOBIKHOBEHHYIO U HA000POT;

- OKpyansimb LIeNble Yhciia U JECATUYHbIE JpOoOu;

- HaxoOoums NPUOTMKEHHBIE 3HAUYSHHSI BEJTMUUH C HEIOCTAaTKOM U U30BITKOM;

- 8bINOIHAMb TPUOTMKEHHBIE BHIYUCIICHHS U OLIEHKY YUCJIOBOTO BBIPAXKEHHUS;

- (OYHKIIMOHAJLHOW CBS3M MEXIYy TpYIIaMd BeJIWYWH (II€HA, KOJHUYECTBO, CTOMMOCTH;
CKOPOCTbh, BpEMSsl, pACCTOSIHHE; IPOU3BOIUTEIILHOCTh TPY/a, BpeMs paboThl, paboTa).

Bovinonnames ycrueie BbumciaeHus (B mpegenax 1 000 000) B ciaydasx, CBOJUMBIX K
BbuncieHusM B mpeaenax 100, ¥ MuCbMEHHBbIE BBIYHCICHHUS B OCTAIBHBIX CIy4asX; BBITIOIHATH
MIPOBEPKY MPABUILHOCTH BBIYHCIICHHIA;

- evinonames yMHOXeHue u aenenue ¢ 1000;
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- 8bIYUCIAMb 3HAYCHUS YUCIIOBBIX BBIPAXKEHUH, copepkainx 3—4 neicTBHUs co CKOOKaMu 1
0e3 HUX;

- peuiams TPOCTHIE U COCTABHBIE TEKCTOBBIC 33/1a4H;

- BLINUCHLIBAMb  MHOXKECTBO  BCEBO3MOXKHBIX — pE3yJbTaTOB  (MCXOMIOB) MPOCTEHIINX
CIIy4alHBIX dKCIIEPUMEHTOB;

- HaxoO0ums BEPOSTHOCTHU MPOCTEHINNX CITy4alHBIX COOBITHH;

- pewiamdv yOOOHBIM il ce0si crocoOOM (B TOM 4YHMCIIE M C MOMOLIbI0 Tabiui u rpados)
KOMOWHATOPHBIC 3a/laud: Ha TIEPECTaHOBKY W3 TPEX OSJIEMEHTOB, MPABHJIO IPOU3BEACHUS,
YCTaHOBJICHHE YHCIIa Map HA MHOXKECTBE U3 3—5 3JIEMEHTOB;

- pewamsv yIOOHBIM I ceOsl crmocoOoM (B TOM YHCJIE U C MOMOINBIO TabauIl u rpadoB)
JIOTUYECKHE 3a/1a4H, cojiepKaiue He 0oiee TPEX BHICKA3bIBAHMIA,

- yumams WHGOPMAIIHMIO, 3aMMUCAHHYIO C TIOMOIIBIO JIMHEHHBIX, CTOJIOYATHIX U KPYTOBBIX
IMarpamm;

- cmpoums TMPOCTEHINNE THHEWHBIC, CTOJIOUAThIE U KPYTOBBIC JHarpaMMbl;

- HaxoO0umv PEUICHUS <«OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
UCTIOJIB3YIOTCSl MATEMATHYECKHE CPEIICTBA;

- co30aéamv TIPOAYKT (pe3yabTaT MPOCKTHOH NESTEIBHOCTH), JUIS W3YUEHHS U OIMCAHHS
KOTOPOT'O MCIIOJIb3YIOTCS MAaTEMaTHUYECKUE CPE/ICTBA.

6-i KJacce

Hcnonvzosams TpU pEIIEHUHM MaTeMaTHYEeCKHX 3a7ad, UX OOOCHOBAaHUU U TPOBEPKE
HAaWJICHHOI'O PEIICHUS 3HAHUE O:

- packiaovléams HATYypaIbHOE YKCIIO HA MPOCThIE MHOXKUTEIH;

- HaxoO0ums HAMOOJNBINWH OOIIWI JIeNuTeNb W HauMMEHbIIee OO0Inee KPaTHOE HECKOIbKUX
YHCEJl;

- OTHOIICHUAX U NPONOpHHAX; OCHOBHOM CBOMCTBE U4 0)N[0)0)00%0%

- TPpsAMOM U 0OpaTHOM MPOMOPIIMOHAIBHBIX 3aBUCUMOCTSX U UX CBOWCTBAX;

- IpPOLCHTAX;

- IEJIbIX U I[pO6HI>IX OTPULATCIBHBIX YHUCJIAaX; pallMOHAJIBHBIX YHUCJIAX,

- NPaBUJIE CPAaBHEHUS PALlMOHAIBHBIX YUCEIT;

- IpaBuIax BbBIIIOJTHCHHUA onepaunﬁ Haa paquOHAJIBHBIMU YU CJIaMU; CBOMCTBaX onepaunﬁ.

- Oelums YUCI0 B IaHHOM OTHOILLIECHHH;

- Haxooumb HEU3BECTHBIN UJIEH MPOIOPLHH;

- HaxoO0umb JAHHOE KOJMYECTBO MPOIEHTOB OT YHUCIA U YHUCIIO MO U3BECTHOMY KOJIUYECTBY
IMPOLCHTOB OT HETO,

- HAaxoO0ums, CKOJBKO MPOLIEHTOB OJITHO YHCIIO COCTABISET OT JPYroro;

- y8eauyueams U yMEHBIIATh YUCIIO HA JaHHOE KOJIMYECTBO IIPOLIEHTOB;

- pewiams TEKCTOBBIE 33/1a4¥ HA OTHOLIEHUS, IIPOIIOPLIUH U IIPOLIEHTHI,

- cpaenuéams JIBa pallMOHAIBHBIX YHCIIA;
6bINONHAMb ONIEPALUU HAJl palliOHAIbHBIMU YMCIIAMH, UCIIOJIB30BATh CBOMCTBA ONEPALIUN
JUISl yIPOIIEHUS! BBIYUCIICHU;

- peuiamb KOMOMHATOPHBIE 3a/1a41 C TIOMOIIBIO MPaBUJIa YMHOXKEHHUS;

- HaxoO0ums BEPOSITHOCTU MPOCTEUININX CITYyIaHBIX COOBITHI;

- pewamp MPOCTEUILNE 3a1a4U HA OCEBYIO U LIEHTPAIBHYIO CUMMETPHIO;

- pewiams MPOCTEHIINE 3a/1a4K HA pa3pe3aHue U COCTAaBJIEHNE T€OMETPUUECKUX (QUTYP;

- HaxXoO0umb  PEIICHUs] <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ady, B  KOTOPBIX
HCIIONIB3YIOTCA MATEMAaTHYECKUE CPEJICTBA;

- co30aséamyv NPOAYKT (pe3yNbTaT MPOEKTHOU AEATENHOCTH), A U3YUYEHUS M ONHCAHHS
KOTOPOT'O MCMOJB3YITCS MaTEMaTHYECKHE CPENICTBA.



7-# KJacc.
Aareopa

Hcnonv3o6ame TpH PENICHMM MAaTEMAaTHYECKUX 3ajJad, MX OOOCHOBAaHMHM U IIPOBEPKE
HAaWJICHHOI'O PEIICHUS 3HAHUE O:

- HaTypaJibHBIX, LEJIbIX, PALIUOHAIbHBIX, HPPAIIMOHATIBHBIX, JCHCTBUTEIIHHBIX YHACIIAX;

- CTENEHU C HATYpPaJIbHBIMHU IMOKA3aTENSIMUA U UX CBOWCTBAX;

- OJIHOWIEHAaX W IpaBWJIax ACHCTBUI C HUMH;

- MHOTOWIEHAX M IpaBWIax JCUCTBUN C HUMU;

- (bopmynax COKpaméHHOTO0 YMHOXKCHHS;

- TOXKJECTBax; METOHax I0Ka3aTeJIbCTBA TOXKICCTB;

- JIMHEHHBIX YPaBHEHUSAX C OJHON HEM3BECTHOM M METO/IaX UX PEUICHUS;

- CHCTEMAax JBYX JIMHEHHBIX YPABHEHUM C IByMSI HEM3BECTHBIMU U METOJIAX UX PELICHUA.

- Buinoansme NeHCTBHUA ¢ OMHOYICHAMH M MHOT'OWICHAMHU;

- Y3HA6amMb B BBIPAKCHUSX (OPMYIIBI COKPAIIEHHOTO YMHOXKEHHUS U TIPUMCHSTH UX;

- PAcKk1aobléams MHOTOWIEHBI HA MHOYKUTEIH;

- 8bINOJIHAMb TOKIACCTBCHHBIE MPE0OPa30BAHMS IETBIX ATeOPaNdIeCKUX BhIPAKCHHUIA,

- 00Ka3bl8amv MPOCTEHIIINE TOXKICCTBA,;

- HAxoO0ums YUCIIO COUYETAHUN U YHUCIIO Pa3MEIICHUN;

- peuwiams TUHEHUHbIE YPABHEHUSI C OJHOM HEM3BECTHOM;

- pewiamb CUCTEMbl JABYX JIMHEMHBIX YpPAaBHEHHUM C JABYMS HEHU3BECTHBIMU METOJOM
MMOJCTAHOBKH U METOJIOM ajIre0panvyecKoro CIOKEHNUS,

- pewiamb TEKCTOBBIE 3a/1a4H C OMOILBIO JIMHEUHBIX YPAaBHECHUN U CUCTEM;

- HaxoOumv  PEIICHUS <(OKU3HEHHBIX» (KOMIICTCHTHOCTHBIX) 3aJad, B  KOTOPBIX
HCIOJIb3YIOTCS MAaTEMAaTHYECKHUE CPEJICTBA;

- co30asamb TMPOAYKT (pe3yabTaT MPOCKTHOW AEATEIbHOCTH), JUISl U3YYCHHS] U OMUCAHUS
KOTOPOT'O UCIOJIb3YIOTCSI MATEMaTUYECKUE CPEACTBA.

7-¥ kJacc.
I'eomerpus

Hcnonvzoeams Tpu pelIEeHMM MaTeMaTHYECKUX 3a/ad, MUX OOOCHOBAaHMM M IIPOBEpKE
HaWJICHHOI'O PEIICHNUsS 3HAHUE O:

- OCHOBHBIX T'€OMETPUYECKMX IOHATHUAX: TOYKa, IpsAMas, ILIOCKOCTb, JIy4, OTPE30K,
JIOMaHasi, MHOTOYT OJIbHUK;

- OIpezesIeHU! yriia, ONCCEKTPUCHI yTIila, CMEXHBIX U BEPTUKAIbHBIX YIJIOB;

- CBOICTBaxX CMEXHBIX U BEPTUKAJIbHBIX YIJIOB;

- OIpe/IeNIEHUU PaBEHCTBA T€OMETPUUECKUX (PUTYp; MPU3HAKAX PABEHCTBA TPEYTOJbHUKOB;
TEeOMETPHUECKUX MeCTaxX TOYeK; OMCCEKTpHUce yria M CepeAMHHOM IMEepHEeHIUKYIIpe K
OTPE3KY KaK FT€OMETPUYECKUX MECTAX TOYEK;

- OINpeeNICHNH NapauIeIbHbIX NPSAMBIX; IPU3HAKAX U CBOMCTBAaX NapajuIEIbHBIX MPAMBIX;

- AKCHOME MApaJJIEIIBHOCTH U €€ KPaTKOM HCTOPUH;

(dbopMysie CyMMBI YTJI0B TPEYrojibHHKA,
ONPEJIETICHUHU U CBOMCTBAX CPEIHEN JIMHUMU TPEYTOJIbHUKA;
teopeme Dateca.

- [Ipumensamsb CBOMCTBA CMEKHBIX M BEPTUKAIBHBIX YIJIOB IIPU PEIICHUH 33/1a4;

- HaxoO0umb B KOHKPETHBIX CUTYallUsX paBHbIE TPEYTOJIbHUKU U JI0OKa3bIBATh UX PABEHCTBO;

- ycmauaeéauéams TAPAILIENBHOCTh NPSIMBIX W IPUMEHATH CBOWCTBA IapaJlICIIBHBIX
MPSIMBIX;

- NpuMeHAmdb TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA;

- UCNONb306amb TEOPEMY O CpeJHEH JIMHUM TpeyrojbHUKa MU Teopemy Paneca mnpu
pEIICHNN 3a]1a4;

- HaxoO0umb  PEUICHHUS <OKM3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Ja4, B  KOTOPBIX
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UCIIONB3YIOTCSA MAaTEMaTHUYECKUE CPEJICTBA;
- co30asamb TMPOAYKT (pe3yabTaT MPOEKTHON AEATEIbHOCTH), JUISl U3YUEHHS] U ONUCAHUS
KOTOPOT'0 MCIOJIb3YIOTCS MATEMaTUUECKHE CPEACTBA.

8- KJiacc.
Aareopa

Hcnonv3zoéams TpU pElIEHUHM MaTeMaTHYEeCKMX 3a7ady, MUX OOOCHOBAaHUU U TPOBEPKE
HAaWJICHHOI'O PEIICHUs 3HAHUE O:

- anreOpamdeckoi ApoOH; OCHOBHOM CBOWCTBE JIpoOH;

- TpaBWIAX JEHCTBUH C aareOpandecKuMu IpoOsMH;

- CTEMeHsX C IeJILIMU MMOKa3aTesIMU U UX CBOMCTBAX;

- CTaHJAapTHOM BHJIE YUCIIA;

K .
- ¢ynkuusax Y =kx+b, y= X2, Yy = —, X CBOICTBax u rpapukax;
X

- TIOHATHM KBaJPaTHOIO KOPHS M apu(PMETHUYECKOro KBaJIPaTHOTO KOPHS;

- CBOMCTBax apu(phMETHUECKUX KBAIPATHBIX KOPHEH;

- GyHKIUU Y = Jx , €€ CBOIMCTBaxX U rpaduke;

- ¢opmyIe 1)1 KOpHEH KBaJipaTHOTO ypaBHEHMS,

- TeopeMe Buera jis mpuBes€HHOTO U OOIIETO KBAIPATHOTO YPaBHEHHS,

- OCHOBHBIX METO/IaX PELICHHUs LEJbIX PALMOHAIbHBIX YPaBHEHUI: METOE Pa3IoKEHHs Ha
MHOKUTEIH U METO/]IE€ 3aMEHbl HEU3BECTHOM;

- METO/Ie pPelIeHUs APOOHBIX pallMOHAIBHBIX YPaBHEHUIA;

- OCHOBHBIX METOJIaX PEIICHUS CUCTEM PALlMOHATIbHBIX YPABHEHUM.

- Coxpawams anredbpanyeckue 1poou;

- 8bINOAHAMb ApUPMETHUYECKHE JCHCTBUS C aNreOpandecKuMu Ipo0sMu;

- UCNOIb306amb CBOMCTBA CTEIIEHEH C IeNIbIMU TIOKa3aTeNIsIMU IIPU PELICHUH 3a/1a4;

- 3anucbléams YUCa B CTAHJAPTHOM BUJIE;

- BbINOJHAMb TOXKJIECTBEHHbIE TPe0Opa30BaHuUs PALlMOHAIBHBIX BBIPAXKEHUH;

. k .
cmpoums Tpaduku Gyaknui y =kx+b, y= X2, Yy =— H HCIOJb30BaTh UX CBOWMCTBA
X

IIpU pEeLIeHNH 33]1aY;
- gvluucaame apupMeTHIECKUe KBaIpaTHbIe KOPHHU;
- npumeHamsb CBONCTBA apu(PMETHUECKUX KBaIPaTHBIX KOPHEH MpH peleHnHt 3a/1ay;

cmpoums Tpapuk QyHKIMH Y = VX 1 ncnons3osats ero ceoiictea IIPY PELIECHUN 3a/ay;

- peuwiams KBaJlpaTHbIE YPABHEHUS;

- npumeHams TeopeMy Buera npu pernienuu 3anad;

- pewiamsb UEJble PALMOHAIBHBIE YPABHEHHS METOJOM pAa3JIOKEHHUS Ha MHOXKUTEIU U
METOJIOM 3aMEHBI HEU3BECTHOI;

- pewiamsb TpOOHBIE ypaBHEHUS;

- pewiamsb CUCTEMBI PAlMOHAJIBHBIX YPaBHEHUI;

- peuwiamsb TEKCTOBBIE 3a/1ayll C MOMOIIBIO KBAJAPATHBIX U PALMOHAIBHBIX YPAaBHEHUN U HX
CHUCTEM;

- Haxooums  PEUIEHHs] (CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Jad, B  KOTOPBIX
HCIOJIb3YIOTCSI MAaTEMaTHUECKNE CPEICTBA;

- co30asamb TMPOAYKT (pe3yabTaT MPOEKTHOM AEATEIbHOCTH), JUISl U3YYEHHS] U ONUCAHUS
KOTOPOT'0 MCIOJIb3YIOTCS MATEMaTHUYECKHE CPEACTBA.
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8-ii kiacc.
I'eometpust

Hcnonvzoeams Tpu pelleHMM MaTeMaTHMYeCKMX 3a/lady, UX OOOCHOBAaHMM M IIPOBEpKE
HAaWJICHHOI'O PEIICHUsS 3HAHUE O:

- OIpeleJICHUH NapajiesnorpamMmma, pom0a, NpsAMOYToJIbHUKA, KBajpaTa,; MX CBOMCTBax M
IIPU3HAKaX;

- OIIpEeJIeJICHUH TPAleLy; IEMEHTaxX Tpaleluu; TEOpeMe O CpeIHEH JIMHUM TPalleLiH;

- OIpPEENIEHUU OKPYKHOCTH, Kpyra U UX 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHUH YIJIOB, CBA3AHHBIX C OKPY>KHOCTBIO;

- ONpEIENIEHUM M CBOWCTBAaX KacaTENbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE ABYX
KacaTeJIbHbIX, IPOBEAEHHBIX U3 OJHOM TOUKH;

- OIPENEJICHUN BIIMCAHHOW U OIIMCAaHHOM OKPYKHOCTEH, UX CBOMCTBAX;

- OIpENEeJICHUN TPUTOHOMETPUYECKHE (YHKLUU OCTPOrO YIJla, OCHOBHBIX COOTHOILEHH
MEX/1y HUMU;

- npuéMax pemnieHus NpsMOYToJbHbIX TPEYTOJIbHUKOB,;

- TPUTOHOMETpUUYECKUX PyHKUHUX yrioB oT 0 1o 180°;

- TeopeMe KOCUHYCOB U TEOPEME CUHYCOB;
npuéMax peleHus IPOU3BOJIbHBIX TPEYTOJIbHUKOB;
(bopmynax Juis MIOLIAIU TPEYTOJIbHUKA, TapajuleorpaMma, Tpaneluuu;

- teopeme [Iudaropa.

- Ilpumensimy TpU3HAKW M CBOMCTBAa MapaienorpaMma, pomOa, MpsSMOYroJbHUKA,
KBaJipaTa Ipy pelIeHUH! 33/1a4;

- pewiams MIPOCTEHIINE 3a/1a4l Ha TPAIELHIO;

- HaxoOoums TPaJyCHYIO MEpY YIJIOB, CBSI3aHHBIX C OKpPY)KHOCTBIO; YCTaHaBIMBAaThb MX
PaBEHCTBO;

- npuMeHsamb CBOMCTBA KAaCATEIbHBIX K OKPYKHOCTHU IIPH PEILIECHUH 3aa4;

- pewiamps 3a/1a4il Ha BIIUCAHHYIO U ONUCAHHYIO OKPYXHOCTB;

- 8bINOJIHAMbL OCHOBHBIE TEOMETPUUECKHE TOCTPOEHNUS C TIOMOIIBIO LIUPKYJIS U TMHEUKH;

- HaxoOoumv 3HAYEHUS TPUTOHOMETPUYECKUX (YHKIUI OCTpOTrO yrjia uepe3 CTOPOHbBI
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

- NpuUMeHAmMb COOTHOILIEHUS MEXAY TPUTOHOMETPUYECKHMMM (YHKIUSMU TPU pEIICHUN
3aJ]a4; B YaCTHOCTH, 110 3HAYEHUIO OJJHON U3 (PYHKIUI HaXOAUTh 3HAUEHUS BCEX OCTAJIbHBIX;

- pewiams NPSIMOYTOJIbHBIE TPEYT OJIbHUKH;

- c600umsb paboOTy ¢ TpUrOHOMEeTpudeckMMHU GyHKuusAMHU yriaos oT 0 go 180° k ciydaro
OCTpPBIX YIJIOB;

- NpuMeHamb TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB IIPH PELICHUN 3a/aY;

- peuiams MPOU3BOJIbHBIE TPEYTOJIbHUKU;

- HaxoO0ums TUIOLIAIU TPEYTOJILHUKOB, TapajuieIorpaMMOB, Tpareuui;

- npumenams TeopeMy [lndaropa npu pemennn 3anay;

- HaxoO0ums TMPOCTEHIINEe FTeOMETPUUECKUE BEPOSTHOCTH;

- Haxooums  PEUIEHMUs] (CKU3HEHHbIX» (KOMIIETEHTHOCTHBIX) 3a/Jad, B  KOTOPBIX
UCIOJIB3YIOTCS MAaTEMaTHUECKHUE CPEJICTBA;

- co30asamb MPOAYKT (pe3yabTaT MPOEKTHOM AEATEIbHOCTH), JUISl U3YYEHHS] U OMUCAHUS
KOTOPOT'O MCIIOJIb3YIOTCS MaTeMaTHUYECKHE CPENICTBA.

9-i kJaacc.
Auredpa

Hcnonvzo6ams Tpu pelICHUN MAaTEMAaTUYECKUX 3a/1a4, UX OOOCHOBAaHMU U IPOBEPKE HAIEHHOTrO
pElIeHNs] 3HaHUE O:

- CBOMCTBaX YMCIIOBBIX HEPABEHCTB;

- METOJaxX pElIECHUs JUHEUHBIX HEPABEHCTB;
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- CBOWCTBax KBaJpaTHUHOU (QYHKIINU;

- METOJaX pEIICHUs KBaJpaTHbIX HEPABEHCTB;

- METOJC MHTEPBAJIOB Ul PELICHUS PAlMOHAJIBHBIX HEPABEHCTB;

- METOJaxX PEIICHUs CUCTEM HEPaBEHCTB;

- cBO#CTBAX U Tpaduke GyHKIUU Y = X' HPU HATYPaAIbHOM I;

- OIIPENEIICHNUU U CBOMCTBAX KOPHEH CTEIEHHU N,

- CTENEHSX C PalMOHAIBHBIMU IT0KA3aTEIsIMU U UX CBOWCTBAX;

- OINpEeNeJICHUH M OCHOBHBIX CBOMCTBaxX apHU(METHUeCKOil mporpeccuu; Gopmynie UIs
HAaXO0XACHUS CyMMBI €€ HECKOJIBKHX IIEPBBIX YWICHOB;

- OINpENEJICHUH W OCHOBHBIX CBOMCTBAaX T'€OMETPHUYECKON mporpeccuu; (opmyne s
HAXO0XACHUS CyMMBbI €€ HECKOJIBKHX IEPBBIX WICHOB;

- Gopmyne a1 CyMMbl OECKOHEYHOM T€OMETPHUYECKOH HPOrpeccHu CO 3HaMEHaTelleM,
MEHBUINM I10 MOJYJIIO €ANHUIIBI.

- Ucnonv3o6ams CBOWCTBA YHUCIIOBBIX HEPABEHCTB Ul IPEOOpa30BaHMs HEPABEHCTB;

- 00Ka3vl8ams NPOCTENIINE HEPABEHCTBA,;

- peuwiamsb TUHCHHBIC HCPABEHCTBA;

- cmpoums TpaduK KBaJIpaTUYHON (QYHKIIMM U MCIIOIB30BaTh €ro MpH PEeIIeHUH 3a/1a4;

- pewiamdb KBaJpaTHbIC HEPABCHCTBA,

- pewiams palliOHAIbHBIE HEPABEHCTBA METOJOM MHTEPBAJIOB;

- peuiamsb CUCTEMBI HEPABCHCTB;

- cmpoums Tpapuk QyHKImHY = X" T[pH HATYpaTbHOM N ¥ HCIONB30BAaTh €r0 IPH

pellIeHnH 3a/1a4;

- HaxoO0umv KOPHH CTEIICHH N,
UCNo1b306amb CBOWCTBA KOPHEW CTENIEHH N IIPU TOXKIECTBEHHBIX IPEOOPA3OBAHMSIX;

- HaxoO0umbs 3HAYEHUsI CTENEeHE! C pallMOHAILHBIMU I10KA3aTesIMU;

- peuwiamsb OCHOBHBIE 33/1a4u Ha apu(METUUECKYIO U TEOMETPUUYECKYIO POTPECCHH;

- Haxooumb CyMMY OECKOHEUHOW TI€OMETPHUYECKOW MpPOrpeccuu CcO 3HaMEHaTelleM,
MEHBUINM T10 MOJYJIIO €AMHMIIBI;

- HaxXoO0umb  PEIIeHUs] <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJady, B  KOTOPBIX
UCIOJIb3YIOTCS MaTEMaTHUECKHUE CPEJICTBA;

- co30aséamob NMPOAYKT (pe3ysnbTaT MPOEKTHOU AEATENbHOCTH), A M3Y4YEHUS M ONHCAHMS
KOTOPOT0 MCTIOJIb3YIOTCS MaTeMaTHUYECKHE CPE/ICTBA.

9-ii kaacc.
I'eomerpus
Hcnonvzoéams TIpU pELICHUM MaTeMAaTUYECKUX 3a7ady, UX 0OOCHOBAaHMU U MPOBEPKE HANIEHHOIO
peleHusl 3HaHue o:
- TpU3HAKaX Mo00us TPEYTOIbHUKOB,;
- TeopeMe O MPONOPLHUOHATIBHBIX OTPE3Kax;
- CBOICTBE OMCCEKTPUCHI TPEYTOJbHUKA;
- TPOMOPLUOHAIBHBIX OTPE3KAX B MPSIMOYTOJILHOM TPEYTOJbHUKE;
- TPOTIOPIMOHAIBHBIX OTPE3KaX B KPYTe;
- TeopeMe 00 OTHOIIEHUH IJIOIAeH M0100HBIX MHOTOYTOJIbHUKOB,;
- CBOWCTBaxX NPAaBWIBHBIX MHOTOYTOJIBHHUKOB; CBSI3W MEXKAY CTOPOHOH TPaBUILHOTO
MHOTOYTOJIbHUKA U paliycaMH BIIMCAHHOTO M OMMCAHHOTO KPYTOB;
- OIpEeJIeNICHUH UTMHBI OKPY>KHOCTH U (popMyIie uTst €€ BBIYUCIICHHS,
- (opmyIie IIOIAAN MPABUIBHOT'O MHOTOYTOJIbHUKA;
- OmpejeNieHuu Iowaaun Kpyra u Qopmyne s e€ BblUMCIeHHS; GopMmyne amis
BBIUMCIICHUS TIJIOMIA el yacTeit Kpyra;
- IpaBUJIE HAXO0XJEHHUsI CyMMbI M Pa3HOCTU BEKTOPOB, IIPOU3BEICHUS BEKTOpA Ha CKaJsp;
CBOKWCTBA ITUX ONEPALUN;
- OIIpeJIeJIEHUH KOOPJMHAT BEKTOPA U METO/aX UX HAXOXIECHUS;
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MpaBUJIe BHIMOJIHEHUI onepalyii HajJl BEKTOpaMH B KOOPAUHATHOH Gopme;
OIPEJICJIEHUH CKAJIIPHOTO MIPOU3BEIECHUS BEKTOPOB U (POPMYJIE TSl €T0 HAXO0XKJICHHUS;

- CBSI3M MEXIY KOOpAMHATaMU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM M KOOPAWHATHBIM METOJIaX PELICHHUs F€OMETPUYECKUX 3a1ad.

- ¢popmynax  oObEMa  OCHOBHBIX  INPOCTPAHCTBEHHBIX  T'€OMETPHUECKUX  (uryp:
napajJiesienunesa, Kyoa, mapa, HUIMHApa, KOHyca.

- [lpumensams IPU3HAKY 11O100US TPEYTOJIBHUKOB IIPU PELICHUH 3a7ay;

- pewiams MPOCTEHIINE 3a1a4 Ha IPONOPLUOHAIIBHBIE OTPE3KHU;

- pewiamp NPOCTEUIINE 3a1a4N HA IIPABUIIbHBIE MHOTOYT'OJIbHUKU;

- HaxoO0ums JJIMHY OKPYKHOCTH, IUIOIIAAb KpYyra U ero yacreu;

- bINOJHAMb ONEPALINYU HAJl BEKTOPAMH B TEOMETPUYECKON 1 KOOPIUHATHOH (hopMme;

- HaxoO0umb CKaISPHOE IPOU3BEJCHUE BEKTOPOB M INPUMEHSATH €ro Uil HaXOXKJIEHHs
Pa3IMYHbIX FEOMETPUUECKUX BEJINYUH;

- pewiamsb FeOMETPUUECKHE 3aJa4d BEKTOPHBIM U KOOPAMHATHBIM METOJIOM;

- NpuMeHAmb FEOMETPUUECKUE IPe0OPa30BaHus IIIOCKOCTH IIPH PEILIEHUH F€OMETPHUYECKUX
3a1ad4;

- HaxoOoumb  OOBEMBI ~ OCHOBHBIX  IPOCTPAHCTBEHHBIX  TIE€OMETPUYECKUX  Quryp:
napajJienenunesa, Kyoa, mapa, HUInHApa, KOHyca;

- Haxooumb  PEUIEHUs] (OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B  KOTOPBIX
UCIOJIb3YIOTCSI MAaTEMaTUUECKHE CPEICTBA;

- coz0asamsb NPOAYKT (Pe3yNbTaT MPOEKTHOW AEATEIIBHOCTH), AJIS M3Y4YEHUS U ONUCAHMS
KOTOPOT'0 MCIIOJIB3YIOTCS MaTeMaTHUYECKHE CPELICTBA.
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I11. Conep:xanne yue6HOro npeamera «MaremMaTuka»

Martematuka 5-6 Kiaccbl
Apuppmemuka
HarypanbHble yncia

Psn warypanpHbIXx umcen. JlecaTnyHas 3amuch HarypanbHBIX umcend. OkpyriieHue
HaTypaJbHBIX YHCEI.

KoopaunartHslii siyd.

CpaBHeHue HaTypaidbHBIX yncen. CIoKeHHe W BhIYMTAHUE HATYpaIbHBIX unces. CBOWMCTBa
CIIOXKCHHUS.

YMHOKEHUE U JICICHHE HAaTypalbHBIX uucen. CBOMCTBA YMHOXKEHUs. JeeHrne ¢ OCTaTKOM.
CreneHsp 4ncia ¢ HaTypaJIbHBIM TIOKA3aTEIIEM.

Jenurenu u KpaTHble HATypalbHOrO yncia. Hanbonpmuit o0mmii nenurens. HanMensblnee
obmiee kpatHoe. [Ipu3naku genmumoctr Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[IpocTthie u cocTaBHbIC yncia. Pa3iokeHne yncen Ha MPOCThIC MHOKHUTEITH.

Pemenune TekcTOBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOaMH.

Apoou

OObikHOBeHHBIC JpoOu. OCHOBHOE CBOWMCTBO apobu. Haxoxkaenue apodu OT Uucia.
Haxoxxaenue dncna no 3HaueHuro ero apoou. IlpaBuibHble 1 HenpaBuibHbIe ApoOu. CMelIaHHbIe
YHUCIIA.

CpaBHeHUE OOBIKHOBEHHBIX JApoOeil W CMelIaHHbIX yuces. ApupMmeTuyeckue IeHcTBUs C
OOBIKHOBEHHBIMH JPOOSMHU M CMEIIAHHBIMHU YHCIIaAMHU.

Hecaruunbie npoOu. CpaBHEHHE W OKpYIVIEHHE NECSITUYHBIX ApoOeil. Apudmernueckue
NeCcTBUSL C JecATUYHBIMU ApoOsimu. [lpukuaku pesynpTaToB BblUMcieHU. llpencraBnenue
JECATUYHON JpoOu B BUAE OOBIKHOBEHHOW JApoOM M OOBIKHOBEHHOHM B BHJE JAECATHYHOM.
beckoneunble mnepuoguyeckue AecsaTUyHble ApoOu. JlecsituuHoe mnpuOnMkeHne OObIKHOBEHHOMN
apoOu.

OtHowenue. IlponeHTHOE OTHOLIEHME IBYX unceln. [leneHue yncna B JaHHOM OTHOUIEHHH.
Macurta0.

[Tponopuusa. OcHoBHOe cBoiicTBO mponopuuu. [Ipsmas u oOpaTHas NpoONOpLUOHATIBHBIE
3aBHCHUMOCTH.

IIpouentsl. HaxoxaeHne npoueHToB oT yncia. HaxoxkaeHue yuciia 1o ero npoueHTaM.

Pemenue TekCTOBBIX 3a7jau apUPMETHIECKUMHU CIIOCOOaMHU.

PannonajbHbIe YHcaa

[TonoxuTtenbHble, OTpULIATENbHBIE YKclia U 9Yucio (.

[TporuBoMONOXHBIC YKCTa. MOAYIIH YHCIIA.

[enbie yncna. PanronanpHble uncina. CpaBHEHUE pAllMOHANTBHBIX YHCEN. ApUpMETHIECKHIE
JENCTBUS C parMOHATBHBIMU YucIaMu. CBONCTBA CIIOKEHUSI 1 YMHOKCHUS PAIIMOHABHBIX YHCET.

Koopaunarnas npsmas. KoopaunaTHast iI0CKOCTb.

BeanunHbl. 3aBUCMMOCTH MeXKAY BeJIMYMHAMM

EnuHunps! 1auHbl, 10maan, o0beMa, Macchl, BpeMEHH, CKOPOCTH.
IIpumepsl 3aBHCHMMOCTEM MexAy BenuuMHaMH. [IpencraBieHune 3aBUCMMOCTEN B BHJIE
¢dopmyin. Beruucnenus no gpopmynam.

YucaoBbie 1 OYyKBEHHbIC BbIPasKeHUsI. YPABHEHUS

YucnoBsle BeIpaKE€HUsA. 3HAUEHHUE YNCIOBOTO BhIpakeHUd. [Iopsaaok AelcTBUI B YMCIIOBBIX
BbIpa)keHUsAX. BykBeHHbIe BblpaxkeHus. PackpbitTue ckoOok. ITonoOHbIE ciiaraeMble, IpUBEIECHHE
noJI0OHBIX ciaraeMbiX. opMyIbL.
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VYpaBuenus. Kopenb ypaBHeHMs. OCHOBHBIE CBOMCTBAa ypaBHEHUH. PellleHne TEKCTOBBIX
3a7a4 C MOMOILbIO YPaBHEHUH.

JJIeMeHThl CTATUCTUKH, BeposATHOCTH. KoMOnMHaTOpHbBIE 3a1a4n
[IpencraBienne naHHBIX B BUJE TaOIUI], KPYTOBBIX U CTOJIOUYATHIX JHAarpamMMm, rpauKoB.
Cpennee apudmerndeckoe. CpeHee 3HAUCHUE BEJIMYUHBI.
Crnyuaiinoe coObiTue. JlocTOBEpHOE M HEBO3MOXHOE COOBITHA. BeposTHOCTH ciy4aiiHOTO
coObITH. Perienne KoOMOMHATOPHBIX 3a/au.

I'eomeTrpuuyeckue purypoi. M3mMepeHuss reoMeTPUYECKUX BEJIUYHNH

Otpesok. Iloctpoenne orpeska. ymHa orpeska, JiomaHod. W3mepeHue IJIMHBI OTpE3Ka,
MOCTPOEHUE OTpE3Ka 3aAaHHOM JIMHBL. [lepumerp MHOroyronbHuka. [Tnockocts. [psmas. Jlyyd.

VYroiu. Bugel yrnos. I'pagycHas Mepa yria. MI3MepeHne U IIOCTPOCHHUE YITIOB € IIOMOLIBIO
TpPaHCIIOPTHPA.

[Tpsimoyronbauk. KBagpar. TpeyroabHuk. Bunabl TpeyrosnbHukoB. OKpYKHOCTb U KpYT.
JnmuHa oxpyxHocTH. Yucio .

PaBenctBo ¢uryp. Ilonstre u cBoiicTBa momaau. [nomanas npsMOyroibHUKa U KBaIpara.
[Tnomans kpyra. Ock cuMMeTpUU GUTYpBHI.

Harnspaele  mpeacraBieHWss O — NMPOCTPAHCTBEHHBIX — (UTypax:  MPSMOYTOJIbHBIN
napajenenunes, Ky0, nupamuaa, IWUIMHAP, KOHyc, miap, cdepa. Ilpumepsl pa3BepTok
MHOTOTPaHHHUKOB, IWIMHApPaA, KoHyca. [loHstne u cBoiictBa o0bema. OOBEM HPSIMOYTOJILHOIO
napajJiesienunea u Kyoa.

B3aumnHoe pacnonoxenue aByx npsimbix. Ilepnennukynspueie npsmblie. [lapamienbHbie
IIpsIMBIE.

OceBas U LIEHTpaJIbHAsE CUMMETPUHU.

MareMaTHKa B HCTOPHYECKOM Pa3BHTHH

Pumckas cucrema cumcnenus. [lo3urronHsle cucteMsl cuucienus. O6o3HaueHue nudp B
Hpesneit Pycu. Crapunnbie Mephl JUIMHBL. BBeneHne MeTpa Kak eQuHHIBI JJIMHBL. MeTtpuyeckas
cucrema mep B Poccun, B EBporne. Micropust popmMupoBaHusi MaTeMaTH4eCKUX CUMBOJIOB. [Ipodu B
Basunone, Erunre, Pume, na Pycu. OTkpbITHE eCITHUHBIX pobeil. Mup npocThixX yuces. 30510Toe
cedyenue. Yucino nyib. I[losBiIeHHE OTPULIATENIBHBIX YUCET.

Auredpa 7-9 kiaccsl

Auaredpanyeckune BbIpaKeHHUs

BeipaxkeHue ¢ InepeMEHHbIMU. 3HAUEHUE BBIPAXKEHUS C NEpeMEHHbIMH. J[lomycTumble
3HaueHUe TMepeMeHHbIX. ToxkaecTBo. ToxkaecTBeHHbE MpeoOpa3oBaHUs — alreOpandyecKkux
BBIpaKCHU. J[0Ka3aTEIbCTBO TOXKAECTB.

CreneHb C HaTypajdbHbBIM TMOKa3zaTesieM U €€ cBoMcrBa. OpHowieHbl. OIHOYIEH
cTa”zapTHoro Buja. Ctenenp ogHowIieHa. MHorounensl. MHOrouneH cranaapTHoro Buaa. CreneHnb
MHorouwieHa. Cio)keHue, BBIYATAHME W YMHOKEHHE MHOTOWICHOB. (DOpMyJbl COKpaIleHHOTO
YMHOKEHHU: KBaJIpaT CyMMBI U KBaJApaT PAa3sHOCTH JBYX BBIPaKCHUH, IPOU3BEICHUE PA3HOCTH U
CYMMBbI JIBYX BbIpakeHHH. Pa3nokeHne MHOTO4JIeHOB Ha MHOXHUTeNnu. BeiHeceHue oOmiero
MHOXHTENS 3a CKOOKM. MeToa rpynnupoBkd. PasHOCTh KBaipaToB JIBYX BblpakeHH. Cymma u
pa3HOCTh KyOOB ABYX BblpakeHuH. KBagparueiii TpéxuneH. Kopenb kBaapaTHOro TpéxdseHa.
CaolicTBa KBaJpaTHOTO TpéxuieHa. Pa3iioxkeHne KBaIpaTHOTrO TPEXUIEHA HA MHOKUTEIH.

Panmonaneubie BelpaxkeHus. llenbie BbipaxeHus. JlpoOHble BblpaxkeHHs. PanumonanbHas
nApoOb. OCHOBHOE CBOMCTBO paliMoHAIbHON Jpodu. CioxeHne, BBIYUTAHUE, YMHOXKEHUE U JeTICHUE
panMoHaNBHBIX Jpobeil. BosBeneHwe parmoHaIbHOW ApoOM B CcTeneHb. TOXIECTBEHHBIE
npeoOpa3oBaHus pallMOHAIBHBIX BeIpaKeHUH. CTereHb ¢ LeNbIM [ToKa3aTeeM U e€ CBOMCTRA.

KBagpatHeie kopHU. ApudMeTHYECKMA KBaIpaTHBIM KOPEHb H €ro CBOMCTBA.
ToxnecTBeHHbIe TPe0Opa30BaHuUs BIPAKEHHH, COACPIKAIMX KBAAPATHBIE KOPHH.
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YpaBHeHus

VYpaBHenue ¢ ongHOM mnepemeHHOW. KopeHb ypaBHeHUs. PaBHOCUIIBHBIE YpaBHEHUS.
CBolicTBa ypaBHEHUI C OJIHOM NEPEMEHHOH. YpaBHEHHE KaK MaTeMaTHdecKas MOJEb pealbHON
CUTyaluu.

JInneiinoe ypaBHenue. KBagpatHoe ypaBHeHue. @opMyIia KOPHEW KBaJpaTHOTO YPABHEHUS.
Teopema Buera. PainonansHbie ypaBHeHUS. PellieHne panydoHalbHBIX YPaBHEHHH, CBOJAIIUXCS K
JUHEWHBIM WM K KBaJgpaTHbIM YypaBHEHMSAM. PellleHHe TEKCTOBBIX 3aJad € I[OMOLIBIO
palMOHAIBHBIX YPABHCHUIA.

VYpaBHeHue ¢ 1ByMs nepeMeHHbIME. ['paduk ypaBHeHHS ¢ ABYMS IIepeMeHHbIMH. JInHeitHoe
YpaBHEHHE C IByMsI IEPEMEHHBIMU U €ro rpaduxk.

Cucrembl ypaBHEHHMH C JBYMsS NepeMeHHBbIMH. ['padudeckuil METOJ PEUICHUS CHUCTEMBI
YPaBHEHHH C JABYMs II€pEMEHHBIMH. PeleHue cucreM ypaBHEHMH METOJOM IOACTAaHOBKH U
cioxeHus. CucreMa AByX YpaBHEHHH ¢ ByMsI IEPEMEHHBIMU KaK MOJEJIb PEAIbHOM CUTYaLIUH.

HepaBencrBa

UucnoBble HEpaBeHCTBA U UX cBoWcTBa. Cl0KE€HHE M YMHOXKEHUE YHCIOBBIX HEPaBEHCTB.
OneHuBanue 3HaueHUs BbpaxkeHus. HepaBeHCTBO ¢ oxHONM niepeMeHHOW. PaBHOCHIIBHBIE
HEpaBEHCTBA. YMCIIOBBIE NIPOMEXKYTKU. JIMHENHBIE M KBagpaTHbBIE HEPABEHCTBA C OJHOMU
nepeMeHHON. CucTeMbl HEPABEHCTB € OJIHOW MTEPEMEHHOM.

Yuci10Bble MHOKECTBA
MHuoxectBo U ero siaeMeHThl. CrocoObl 3amaHust MHOKecTB. PaBHble MHOXkecTBa. Ilyctoe
MHOecTBO. [logmHoxkecTBo. Onepanuu Hajl MHOKecTBaMu. MimrocTpanysi COOTHOLIEHUH MEXAY
MHO’KECTBAMU C IIOMOILBIO Juarpamm Oiiepa. MHOKeCTBa HaTypallbHBIX, LI€JIBIX, PalliOHAIBHBIX
yucen. PamuonanbHOe 4YHCIIO Kak JApoOb BUIA :1_.’ rme MEZ, NEN, u kak OeckoHeuHas

nepuoanueckast apoos. [IpencraBienne 00 nppalroHaIbHOM yncie. MHOXKECTBO JEHCTBUTENbHBIX
yucen. llpeacraBieHue JeHCTBUTENBHOTO 4YHCIa B BUAE OECKOHEUHOW HENepHOAMYECKON
necsTHIHON poou. CpaBHEHUE AeUCTBUTEIBHBIX uncel. Cs3b Mex iy MHOkecTBamu N, Z, Q,R.

DOyHKIUH

Yucnoevie pynkyuu

@OYHKIMOHAIbHBIE 3aBUCUMOCTH Mexay BeianunHamu. [Tonstue ¢ynkumu. OyHKIUS Kak
MaTeMaTHuecKass MoOJelb peanbHOro mnporecca. Ob6nacte omnpeneneHus M 00NacTh 3HAYECHUS
¢yakuu. CrnocoObl 3amanus QyHkuuu. I'papux @ynkumu. Iloctpoenue rpaduxoB QyHKIHN C
oMol npeodpasosanuil puryp. Hymmn dynxmum. IIpomexyTkn 3HaAKONOCTOSHCTBA (YHKIIMU.
[IpomMexyTku Bo3pacTaHus U yObIBaHUS ()YHKIUH.

Jlunelinast QyHKIus, oOpaTHas MPONOPLUOHAIBHOCTb, KBaJpaTHUHAs (QYHKIUS, (QyHKIUSL

y=ﬁ, UX CBOMCTBa U rpauKu.

Yucnoevie nocnedosamenvHocmu

ITonsTue YK CIOBOU IIOCIIE0BATENBHOCTH. Koneunsie u OeCcKOHEeUHbIe
nocinefoBarenbHocTH.  CrocoObl  3aJaHusd  TOCIEAOBAaTENbHOCTH.  ApudMmeTHdeckas U
reomeTpuueckas nporpeccuu. CBoicTBa YICHOB apu()METHUECKON U TEOMETPUUECKOM MPOrpeccHil.
®opmysbl 0011ero ujaeHa apuMeTHdecKko U reoMeTpuueckoi nporpeccuii. @opMynbl CyMMBI N-
NEePBbIX UJIEHOB apupMeTHyeckod U reoMeTpudeckoil mnporpeccuil. Cymma OecKoHeuHOU

F€OMETPUYECKON MPOTPECCUU, Y KOTOPOU Iql < 1. [IpencraBinenue NepuOANYECKON AECATUUHOU
Ipodu B BHJIe OOBIKHOBEHHOM JApOOH.

DJIeMeHTHI IPUKJIATHONH MaTeMAaTHKHU

Maremarnueckoe moaenupoBanue. [IponenTHeie pacuérel. @opmysa CIOKHBIX IPOLEHTOB.
[TpubnuxEHHbBIE BHIUMCIEHUS. AOCOIIOTHAS U OTHOCUTENIbHAS MorpemHocTH. OCHOBHbIE MpaBHiia
KoMOMHaTopuku. YactoTra M BepOATHOCTH ciydaiiHOro coObiTHs. Kitaccuueckoe ormnpeneneHue
BeposiTHOCTH. HauaneHble cBeneHuss o crtatuctuke. IlpencraBieHue AaHHBIX B BUAE TaONHIL,
KpPYTOBBIX U CTOJIOUATHIX nuarpamm, rpapukoB. CTaTHCTUYECKHE XapaKTEPUCTUKU COBOKYITHOCTH
JAHHBIX: Cpe/IHee 3HaUeHHe, MOJIa, pPa3Max, MeAHaHa BHIOOPKH.

Anredpa B MCTOPUYECKOM Pa3BUTHU
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3apoxaeHue anreOpsl, KHUTa O BOCCTAHOBJICHUH M MPOTUBOIIOCTABIICHUN MyxaMme ia ainb —
Xopesmu. Mcropusi popMupoBaHus MaTeMaTHYeCKOro s3bika. Kak 3apoaunachk waest KOOpAWHAT.
OTKpBITHE UPPAITMOHATEHOCTH. VI3 HCTOpUU BO3HUKHOBEHUS (DOPMYIT JIsl pelIeHUs ypaBHEHUN 3-ii
u 4-i crenenei. VMictopust pasButust noHsaTus GyHKiMu. Kak 3aponuiack T€opus BEPOSTHOCTEH.
Uucna Gubonauyn. 3amaqa JI. [Tuzanckoro (PuboHaYuM) O KPOJIUKAX.

I'eomeTrpus 7-9 kinaccel

IIpocreiimme reomerpuyeckue Gurypbl

Touka, npsimas. OTpe3ok, nyd. Yrona. Buasl yrinoB. CMmexHble M BEPTUKAJIbHBIE YIJIBL.
buccekrpuca yria.

[lepecekaromuecs u mnapaienabHble Ipsimble. [lepnenaukyinspHsle mnpsimble. [IpusHaku
napajuieIbHOCTH NpsiMbIX. CBOWMCTBa mapajuleNibHbIX NpsMbIX. llepneHaukynsp M HakJIOHHAas K
IIPSAIMOM.

MHOroyroJbHuKHu

Tpeyronbauku. Buael TpeyronbHukoB. MenuaHa, OMCCEKTpUCa, BBICOTA, CPENHSS JIMHUS
TpeyrojbHuKa. [Ipu3Haku paBeHCTBa TpeyrojibHUKOB. CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TpeyrojabHuka. CepeluHHBIM NepneHauKynsap orpe3ka. Cymma yrioB TpeyroibHHKA. BHemiHue
yrael TpeyrojibHuka. HepaBeHCTBO TpeyroibHuka. COOTHOLICHUS MEXIY CTOPOHAMHU M YIJIaMH
tpeyroipHuka. Teopema [Mudaropa.

[Tonobubie TpeyroiabHuku. [lpuszHaku momoOus TpeyroibHUKOB. TOYkHM THepecedeHus
Me/raH, OMCCEKTPHC, BBICOT TPEYTOJIbHUKA, CEPEINHHBIX MEPIIEHANKYIISIPOB CTOPOH TPEYTOIBHUKA.
CBoiicTBO OuCcekTpuchl TpeyroibHHKa. Teopema Daneca. MeTpuyeckue COOTHOIICHUS B
IPSIMOYTOJIBHOM  TpeyrosibHuKe. CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC OCTpOro yria
MPSIMOYTOJIBHOTO TpeyroiabHuka U yriioB oT 0 1o 180. @opmyibl, CBA3BIBAIOIINE CUHYC, KOCUHYC,
TaHI'€HC, KOTAHI'€HC OJHOr0 M TOro ke yria. PemeHue TpeyrosbHUKOB. TeopemMa CHHYCOB U
TeOpeMa KOCHYCOB.

Yersipéxyronpuuku. Ilapamnenorpamm. CBolicTBa M NpPU3HAKK  MapajuieorpaMma.
[IpsimoyronpHUK, poMO, KBaJpaT, UX CBOMCTBA U npu3Haku. Tpanernus. CpeaHss TUHUS TPpANeIuu U
€€ CBONCTBA.

MHoroyroiasHuku.  Beimyknsie  mMHOroyrosibHUKM.  CymMma  yIJIOB  BBIITYKJIOTO
MHOTOyrojbHuKa. [IpaBuiibHbIE MHOTOYTOJIbHUKH.

Okpy:kHOCTb U KpYT. 'eomMeTpUYeckne NocTpoeHus

OKpyXHOCTb M KPYT. DJIEMEHThl OKPYKHOCTH W Kpyra. LleHTpanbHble U BOUCAHHBIE YIJIbL.
KacarenbHass Kk OKpyKXHOCTH M €€ CBOWCTBAa. B3aMMHOE pPACNOOKEHHE NPSIMOU M OKPYKHOCTH.
OnucaHHass W BOMCaHHAas  OKPY)KHOCTU  TpPEyrojbHUKa. BrhucaHHble ©  ONHCAHHBIE
YEeTBIPEXYTOJILHUKHY, UX CBOMCTBA M MPU3HAKU. BriricaHHBIE U ONMUCAaHHBIE MHOTOYTOJIbHUKH.

['eomerpuueckoe mecto Touek (I'MT). CepeauHHBIH TEpPIEHIUKYIAP OTpe3ka H
ouccekrpuca yrina kak ['MT.

['eomeTpuyeckre MOCTPOEHUSI LUPKYyJIeM U JUHEHKOW. OCHOBHBIE 33/la4yd HAa MOCTPOEHUE:
MIOCTPOCHUE YyTJIa, PAaBHOTO JAHHOMY, MIOCTPOEHUE CEPEAMHHOIO MEPIEHIUKYIsApa JaHHOTO OTpe3-
Ka, TOCTPOEHUE MpPsSMOM, MPOXOAAIIeH dYepe3 MJaHHYI0 TOYKY W NEPHEHAMKYJISIPHON JaHHOM
MPsIMOM, TOCTPOEHHE OMCCEKTPUCHI TaHHOTrO yria. [locTpoeHue TpeyronbHHUKa MO 3aJlaHHBIM 3Jie-
MeHTaM. Meron I'MT B 3amauax Ha mocTpoeHue.

HN3mepeHue reoMeTpu4ecKuX BeJTUYNH

Jnuna otpeska. PaccrosiHue mexay AByMs ToukaMu. PaccTossHME OT TOYKM 10 MPSIMOM.
Paccrosinne Mexay mapamienbHBIMUA MPSMBIMHU.

[lepumeTp MHOTOYTOJIbHHKA.

JnuHa oxkpyXHOCTH. [[1Ha Tyru OKpYKHOCTH.

['panycnas mepa yria. BennunHa BIMCAaHHOTO yTia.

[TonsTust TwiOmanM MHOroOyrojibHuKa. PaBHoBenukue ¢urypsl. HaxokneHnue miomaau
KBaJpara, IpsiIMOYroJIbHUKA, apaJljieiorpaMma, TpeyrojabHUKa, Tpaneuuu.

[TonsiTe momaau kpyra. [nomans cekropa. OTHOIIEHUE TUTOMTAACH MOJOOHBIX PUTYD.
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JlekapToBble KOOPAUHATHI HA MJIOCKOCTH

@dopmynia paccTOsIHUA Mexay JAByMs ToukaMu. KoopaumHaTel cepeauHbl OTpe3Ka.
VYpaBuenue Gurypbl. YpaBHEHUS OKPYKHOCTH U MPAMON. YTIIOBOH K03(ppuuimeHT npsamoii.

BekTopnl

[Tonsitue BexkTopa. Monynb (uinHa) BekTopa. PaBHble BekTOpbl. KosmmHeapHble BEKTOPHI.
Koopaunatsl Bekropa. Cilo)keHHME M BBIYMTAHHE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha YHCIIO.
CkansipHoe mpou3BeieHne BeKTopoB. KocuHyc yriia Mexay IByMsl BEKTOPaMHU.

I'eomeTpuyeckne nmpeodpazoBaHus

[Tonsstue o mpeoOpasoBanum ¢urypsl. JBmwxenue ¢urypsl. Bumasl nuxeHus (urypsr:
napajuiesIbHbINA NEPEeHOC, 0CeBas CUMMETPHUS, LIEHTpaJIbHasi CUMMETpUsi, HOBOPOT. PaBHbIe GUTYpHI.
I'omoterus. [Tonodue duryp.

DJIEeMEeHTBI JIOTHKH

Onpenenenne. AkcuoMbl u TeopeMbl. JlokazaTenbcTBo. JloKa3aTeabCcTBO OT MPOTHBHOTO.
Teopema, obpaTHas nanHoi. Heobxonumoe u 10CTaTouHoe yCIOBHs. YNOTpeOJIeHHne JOIHYECKUX
CBSI30K eCall..., MO ..., mo20d U moJabKo mo2oa.

I'eoMeTpusi B MCTOPMYECKOM PA3BUTHH

N3 wucropum reomerpum, «Hauana» EBknmpa. Mcropus nsaroro mnocrynara EBxkimna.
Tpuronomerpuss — Hayka 00 U3MEpPEHHU TpPEYrojbHUKOB. [locTpoeHue npaBUIIBHBIX
MHOTOYToJHUKOB. Kak 3apoauiach uaest KOOpAuHaT.

H.U. Jlo6auesckuii. JI. Ditnep. danec. [Tudarop.
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IV. TemaTnueckoe miIaHMpPoOBaHMUE.

MaremaTuka. 5 Kjacc
6 gacoB B Heero, Bcero 2044

Homep Koua-Bo
maparpada Conep:kanue y4eOHOTr0 MaTepHuaa YACOB

I'nasa 1 HarypajabHble unciia 23
1 Psan HaTypanbHBIX yMcen 2
2 Hudpel. JlecaTudnas 3anuch HATYPATBHBIX YHCEIT 3
3 OTtpe3ok 5
4 [Inockocts. Ipsamas. JIyu 4
5 kana. KoopauHaTHeIi 1y 3
6 CpaBHeHUE HaTypaIbHBIX YHCEI 4
[ToBTOpeHue u cucremarn3anus yaeOHOTo MaTepuaa 1
KonTponbnas padora Ne 1 1

I'naéa 2 CnoxeHue H BBIYUTAHHE HATYPAJbHBIX YHCE]T 38
7 CrnoxxeHue HaTypaibHBIX yrcesl. CBOMCTBA CIIOKEHUS 5
8 BrrunTanue HaTypanbHBIX YHCEN 6
9 YucrnoBsle U OykBEeHHbIE BbIpaXkeHUs. DOpMyIIbI 3
KonTponbnas padota Ne 2 1
10 VYpaBHeHue 4
11 VYron. OGo3HaueHHE yriIoB 2
12 Bunst yrios. M3amepenue yrios 5
13 MHuoroyroiasHuKU. PaBHbIE puUrypsl 3
14 TpeyronbHUK 1 €ro BUJIBI 4
15 [IpssmoyronbauK. Och cUMMETpUH (PUTYPBI 3
[ToBTOpEHME U cucTeMaTH3aus y4eOHOTO MaTeprana 1
Konrtponsnas padora Ne 3 1

I'naea 3 YMHOKeHMe U [IeJIeHHE HATYPAJTbHBIX YHCe 45
16 YMHOxkeHue. [lepemecTuTennbHOE CBOMCTBO YMHOKEHUS 5
17 CoueraTenbHOE U paclpeaeIUTEIbHOE CBOMCTBA YMHOKEHUS 4
18 Jlenenue 8
19 Jlenenue ¢ OCTaTKOM 3
20 Crenensp uncna 3
Kontponbnas padota Ne 4 1
21 [Inomazns. [1nomans npsIMOYTroOIbHUKA 5

19




Homep Koua-Bo
naparpada Conep:kanue y4eOHOT0 MaTepuaa YACOB
22 [IpssmoyronbHeIi napamienenunen. [ lupamuna 4
23 O6BEM PSIMOYTOJIBHOTO Hapajuiesienune1a 5
24 KombunaTtopssle 3an1aun 4
[ToBTOpeHue u cucremaru3anus yaeOHOro MaTepuaa 2
Kontponbnas padota Ne 5 1
I'nasa 4 O6bIKHOBEHHBIE APOOH 20
25 [TonsiTe OOBIKHOBEHHOM JIpOOH 6
26 [IpaBuibHbIE U HenpaBUIIbHEIE IpoOu. CpaBHEeHHE Apodei 3
27 CnosxeHue 1 BBIYMTaHUE APOOEH ¢ OJMHAKOBBIMU 2
3HaMEHATEISIMH
28 Jlpobu u feneHne HaTypalbHbIX YHCET 1
29 CMmenianHble yuciia 6
[ToBTOpeHue u cucremaru3anus yaeOHOro MaTepuala 1
KonTponbnas padora Ne 6 1
I'naga 5 lecaTu4HbIe APOOH 55
30 [IpencraBienue o NeCATUYHBIX TPOOSIX 5
31 CpaBHEHHE IECATHUHBIX Ipo0eii 4
32 Oxpyrnenue yucen. [Ipukuaku 3
33 CrnosxeHue ¥ BBIYUTAHUE AECITUYHBIX ApoOei 7
KonTponbnas padorta Ne 7 1
34 YMHOXEHUE TeCATUIHBIX Tpo0eit 8
35 Jlenenue NeCATUYHBIX IpOOeit 10
KonTponbnast padota Ne 8 1
36 Cpennee apudmernueckoe. CpeHee 3HAUCHNUE BETHUNHBI 3
37 IIpouenTel. HaxoxneHne nponeHToB OT Yhcia 5
38 HaxoxpeHne 9rcia 1mo ero nporeHTam 5
[ToBTOpeHue n cucremMarn3anus yaeOHOTO MaTepuaa 2
KonrtponsHas padora Ne 9 1
IToBTOpEeHUE U ccTeMAaTH3ANMS Y4eOHOT0 MaTepHaJia 23
YupakHeHus 111 TOBTOPSHHS Kypca 5 Kiacca 22
Konrtponsnas padora Ne 10 1
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MartemaTuka. 6 Kjiacc
6 yacoB B Hejenmo, Bcero 204 gaca

Homep KoJu-Bo
naparpada Copep:xaHue yueOHOro MaTepuasa YACOB

I'nasa 1 JeaumMocTh HATYPAJIBHBIX YK CeJ 22
1 Jenutenu u KpaTHbIE 3
2 [Ipuznaku nenmumocty Ha 10, Ha 5 1 Ha 2 3
3 [Ipu3Haku genuMocTy Ha 9 u Ha 3 4
4 IIpocTsie 1 cocTaBHBIE YKCIIA 3
5 HauGonbimmii o0muit nenurens 4
6 Hawnmensbiiee o01iee kpaTHoe 4
KonTponbnas padora Ne 1 1
I'nasa 2 O6bIKHOBEHHBIE IPOOH 47
7 OCHOBHOE CBOMCTBO JApOoOH 3
8 Coxkparnienue apodeit 4
9 [IpuBenenue npodeii k 00memy 3HamMeHareno. CpaBHEHHE IpOoOei 5
10 CrioxeHue ¥ BRIYUTAHUE IpoOei 5
KonTpoabnas padora Ne 2 1
11 YMHOXeHue apodeit 6
12 Haxoxxnenue npoOu oT yucna 4
KontposnbsHast pabota Ne 3 1
13 B3anmuo oOpaTHbIe uncia 1
14 Jenenue npobeit 6
15 Haxoxxnenne uncia no 3HaYeHHIO ero Jpoou 4
16 [IpeobpazoBanme 0OOBIKHOBEHHBIX APOOEH B I€CITUYHbBIC 2
17 beckoHeuHble neproanYECcKUe JeCITUIHbIE Jpodu 2
18 JHecstuunoe npubanxkeHrne 0ObIKHOBEHHOU Jpoou 2
Kontponbnas padota Ne 4 1
I'nasa 3 OTHOLIEHUS] M IPONIOPLHUHU 35
19 OTHOMmEHUs 3
20 [Tpomoprinu 6
21 [IpouieHTHOE OTHOLIEHHE ABYX YUCET 4
KonTtponbHas padora Ne 5 1
22 [Tpsimast u 0OpaTHasi MPONOPIHMOHATbHBIE 3aBUCUMOCTH 3
23 Jlenenue uncna B JaHHOM OTHOIIICHUH 2
24 OKpyXHOCTb U KPYT 3
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Homep Koxa-Bo

naparpada Coaepsxanue yueOHOro MaTepuaa 4ACOB
25 Jnuna okpyxHoctu. [Imomans kpyra 4
26 Hunuuap, KOHYC, map 1
27 Jnarpammsl 4
28 Crnyuaitnbie coObITHsI. BeposSTHOCTB CilydallHOTO COOBITHSA 3
KonrpoinsHas padora Ne 6 1
I'naea 4 PanmoHaJ LHBIC YHCJIA U JeHCTBUA HAJ HUMHU 81
29 [TonoxxuTenbHbIE U OTPUIIATEIBHBIC YUCIIA 2
30 KoopannaTtHas npsmas 3
31 Llenbie unca. ParimoHalbHBIC YKCIIA 2
32 Monyinb yncna 4
33 CpaBHeHUe gucen 4
KonrpounsHas padorta Ne 7 1
34 CiioxeHue palMOHaIbHbIX YUCEI 4
35 CBoiiCcTBA CIIOKEHUS PALlMOHAIBHBIX YHCEI 3
36 BrranTtanne pannoHaIbHBIX YHCET 5
KonTponbnas paborta Ne 8 1
37 YMHOKE€HHE PALIMOHAJIBHBIX YU CEIT 4
38 CBoiicTBa yMHOKEHHSI pPAIlHOHAIBHBIX YHCETT 3
39 Koadduuuent. PacnpenenurenbHoe CBONCTBO YMHOXKEHHS 6
40 Jlenenne pannoOHAIBHBIX YHCET 5
KontponsHas padora Ne 9 1
41 Pemenue ypaBHeHni 6
42 Pemenue 3a1a4 ¢ mOMOLIBIO0 ypaBHEHUN 7
KonTponbnas padorta Ne 10 1
43 IlepnieHquKyIsIpHBIE IPSIMBIE 3
44 OceBas 1 LIEHTpalbHAsi CHMMETPUH 4
45 [TapannensHble MpsMbIE 2
46 KoopaunatHas niockocTh 5
47 ['paduxu 4
KonTponbnas padorta Ne 11 1
IToBTOpEeHHNe N cucTeMaTH3alUsA Y4eOHOT0 MaTepHuaJia 19
VYnpaxHeHus 171 MOBTOPEHUs Kypca 6 Kiacca 18
Kontponbras padota Ne 12 1
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Auredpa 7 kiaace
4 gyaca B Hezeno, Bcero 136 yacos

Homep KouuvecTBo
maparpada Coaep:xanue yueOHOro MaTepuaJia 4ACOB
I'nasa 1 JInneiinoe ypaBHeHUe C OHOM MepeMeHHOI 17
1 BBenenue B anredpy 3
2 JIuneliHoe ypaBHEHHE C OJHOU TEPEMEHHON 6
3 Pemenwue 3a1a4 ¢ momMoIs0 ypaBHEHUN 6
[ToBTOpeHue u cucremMaru3anus y4eOHOro MaTepuaia 1
KonTponbnas padora No 1 1
I'naea 2 lenvlie BbIpaKeHUst 66
4 To1eCTBEHHO paBHBIE BbIpakeHUs. ToxaecTBa 2
5 CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeIeM 3
6 CBoiicTBa CTENIEHH C HATYPAJIbHBIM ITOKa3aTelIeM 4
7 OIHOYIEHBI 4
8 MHorouneHsl 2
9 CrnoxeHre ¥ BEIYMTaHHE MHOTOWJICHOB 4
KonTponbnas padora Ne 2 1
10 YMHOXEHUE OJIHOWICHA Ha MHOTOUJIEH 5
11 YMHOkEHNE MHOTOWIEHA HA MHOT'OUYJIEH 3)
12 Pa3noxxeHre MHOTro4JIeHOB Ha MHOKUTENU. BbiHeceHne oluiero 4
MHOYHTEJIS 32 CKOOKH
13 Pa3noskeHrne MHOrO4IEHOB HA MHOXKHUTEIU. MeTo | TpynInupoOBKU 4
KontponbHas padora Ne 3 1
14 IIponsBeneHne pa3HOCTU U CYMMBI IBYX BBIpaXKEHUI 4
15 Pa3HoCTB KBaIpaTOB IBYX BBIPAKEHUU 3
16 KBagpat cymMmMBl 1 KBajipaT pa3sHOCTH JBYX BBIpaXKEHUN 5
17 IIpeoOpa3oBaHne MHOTOUIEHA B KBAJpaT CyMMbI HJIH Pa3HOCTH 4
JBYX BBIpaXCHUHI
KonrtponsHas padora Ne 4 1
18 CymMma 1 pa3HOCTb KyOOB JIBYX BbIpaK€HUI
19 [IpuMeHeHne pa3IuYHBIX CITIOCOOOB Pa3I0KEHUSI MHOTOWICHA Ha 4
MHOXHUTETN
[ToBTOpeHue cucreMaTH3anus ydeOHOTO MaTepHalia 2
Konrtponsnas padora Ne 5 1
I'nasa 3 ®ynkuun 18
20 CBs3u Mex 1y BenmnunHamMu. OyHKIUS 4
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Homep KoanuectBo
naparpada Coaepixanue y4eOHOro MaTepuasa 4ACOB
21 CrniocoOb1 3aanust pyHKIHH 4
22 I'padux pyHKIIN 3
23 Jluneitnas pyHkuus, e€ rpaguku cBocTBa 5
[ToBTOpeHue u cucremaru3anus yaeOHOro MaTepuaa 1
KonTponbnas padora Ne 6 1
I'nasa 4 Cucrembl JJUHEHHBbIX YPABHEHUI € IByMS llepeMeHHbIMHU 25
24 VYpaBHEHHUs ¢ 1BYMs [IEPEMEHHBIMU 3
25 JIuneiiHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMHU U €ro Ipaduk
26 CucteMmsl ypaBHEHHH ¢ 1ByMs nepeMeHHbIMU. ['paduueckuii meton
pELIEHNs CUCTEMBI ABYX JINHEUHBIX YPaBHEHUH C IByMs
HEePEMEHHBIMU
27 Pemenne cucreM TMHEHHBIX YPaBHEHUN METOIO0M ITOJCTaHOBKH 3
28 Pemenue cucrem JIMHENHBIX ypaBHEHUI METOI0OM CIIOKEHUS 4
29 Perenue 3a1a4u ¢ TOMOIIBIO CUCTEM JINHEUHBIX YPaBHEHUI 5
[ToBTOpEHME U cucTemMaTU3aus y4eOHOro MaTepuala 1
KonTponbnas padorta Ne 7 1
IloBTOpEeHUe U cUcTeMATH3AIUS YHeOHOT0 MaTepHuaJia 10
VYnopakHeHus A1 HOBTOPEHUS Kypca 7 Kiacca 7
Wtorosas koHTpoJsibHasE paboTa 1
Pe3epBHble yachl U1l IPOBEJCHUS TOPOACKHUX, 00JaCTHBIX MOHUTOPUHIOB U 2

KOHTPOJbHBIX padboT
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Auredpa 8 kiace
4 yaca B Hezelo, Bcero 136 yacos

Homep

Conep:xanue yueOHOT0 Koa-Bo
naparpaga MaTepuajia 4acoB
I'naga 1 PanuoHajbHbIe BHIPAKEHUS 55
1 Parmonansueie 1poou
2 OcHOBHOE CBOMCTBO pallMOHAIBHOM Ipo0u
3 CrnoxeHure ¥ BRIYMTAaHUE PALMOHAIBHBIX APOOEH ¢ OJUHAKOBBIMH
3HaMeHaTesIMU
4 CrnoxeHre ¥ BBIYUTaHUE PALMOHAIBHBIX APo0ei ¢ pasHbIMU 7
3HaMEHATEISIMH
Kontposbhas padota Ne |
3) YMHOK€EHUE U JIeJIeHHe pallMOHaIbHbIX 1poOeil. Bo3Benenue 5)
panroHaIbHON ApOOH B CTETIEHb
6 ToxnecTBeHHble TPeoOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN 10
KonTponbnas padora Ne 2 1
7 PaBHOCHIbHBIE ypaBHEHMs. PalioHanbHble ypaBHEHUS 4
8 CreneHsb ¢ LI€TIBbIM OTPULIATEIBHBIM [10Ka3aTEIEM 5
9 CBoiicTBa CTETIEHH C LENBIM MTOKa3aTeIeM 6
10 k . 4
OyHkus Yy = ” u e€ rpadux
Kontponbnas padora Ne 3 1
I'naga 2 KBagpaTHbie KOpHH. JleificTBUTEeIbLHBIC YHCIA 30
11 OynKIHs Y = X° 1 eé rpaduK 3
12 KBagparHble kopHH. ApudMeTHUeCKuil KBaipaTHbI KOPEHb 4
13 MHOX€eCTBO U €r0 IEMEHTHI 2
14 [TogmuoxecTBO. Onepanuu HaJl MHOKECTBAMU 2
15 YucnoBble MHOKECTBA 3
16 CBoiicTBa apu(pMeTHUECKOTO KBaPaTHOTO KOPHS 5
17 ToxnaecTBeHHbIe TpeoOpa3zoBaHusl BhIPAXKEHUN, COEPKaAIINX 7
KBaJ[paTHbIE KOPHU
18 QyHKIUA Y = «/; u e€ rpadux 3
Kontponbnas padota Ne 4 1
I'nasa 3 KBaapaTtHble ypaBHeHHS 35
19 KBanparHble ypaBHeHuUs. PelieHre HemomMHbIX KBaApaTHBIX 4
YpaBHEHUU
20 ®dopmysa KOpHEN KBapaTHOTO YpaBHEHUS 5)
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Homep Conep:xanue yue0HOro Koa-Bo
naparpaga mMaTepuajia 4acoB
21 Teopema Buera 5)
KonTponbnas padora Ne 5 1
22 KBagpartsslii TpéxuneH 5
23 Pemenue ypaBHeHUH, KOTOpBIE CBOAATCA K KBaJpaTHBIM 7
YpaBHEHUSAM
24 PanmonansHble ypaBHEHHS KaK MAaTEMAaTUYECKUE MOJIENIH PealbHbIX 7
CUTYyalHil
Kontponbnas padorta Ne 6 1
IToBTOpEeHue U cucTeMaTH3anus y4eOHOro MaTepuasa 16
YnpaxHeHus 1715 MOBTOPEHUs Kypca 8 Kiiacca 12
Kontponbnas padora Ne 7 1
PesepBHbIe yachl [UIst TPOBEACHUS TOPOICKHX, 00IaCTHBIX MOHUTOPUHTOB H 3

KOHTPOJbHBIX paboT
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Auredpa. 9 kiace
4 yaca B Hezelo, Bcero 136 yacos

Homep Kou-Bo
maparpada Coaep:xxanue yueOHOro MaTepuaJia 4ACOB
I'naea 1 HepaBencTBa 25
1 UucnoBble HEpaBEHCTBA 4
2 OcCHOBHBIE CBOWCTBA YHCIOBBIX HEPABEHCTB
3 CrnoxeHne 1 yMHO)KEHUE YUCIIOBBIX HEpaBeHCTB. OLeHUBaHHE 3
3HA4YEHUs BBIPAKEHUS
4 HepageHctBa ¢ 0HOM epeMeHHOU 2
Pemrenne HepaBeHCTB ¢ OAHON NTEPEMEHHON. UHMCIOBBIE IPOMEKYTKH 6
6 CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHON 6
KonTponbnas padora No 1 1
I'naga 2 KBanparnunas pynkuus 44
7 [ToBTOpEeHUe U pacmupeHue CBeIeHUH 0 PyHKIUH
8 CaoiicTBa GpyHKIIIH
9 Kak noctpouTts rpaduk ¢pyukimu Y = Kf(X), ecnu u3Becren rpagux
dynxuun y = f(x)
10 Kaxk noctpouts rpaduku ¢pyukimii y = f(X) + b uy = f(x + a), ecnm 4
u3BecteH rpaduk Gyuakuu y = f(X)
11 KBagparuunas ¢pyHkuus, e€ rpaguk 1 cBoicTBa 7
KonTponbnas padora Ne 2 1
12 Pemienue kBasipaTHbIX HEPABEHCTB 7
13 Cucremspl ypaBHEHHUH C IByMS IEPEMEHHBIMU 7
14 Pemenne 3aa4u ¢ mOMOIIBIO CUCTEM YPaBHEHHI BTOPOU CTEIICHU 6
KontponbHas padora Ne 3 1
I'naga 3 IneMeHTHI IPUMEPHOI MATEMaTHKH 26
15 MaremaTrnueckoe MOAECITMPOBAHUE 4
16 [IpouieHTHBIE pacuéTsl 4
17 [TpubnuxEHHbBIE BEIYUCIICHUS 3
18 OcHoBHbIE NpaBUIa KOMOWHATOPUKH 4
19 YacToTa ¥ BEpOSATHOCTh CIy4alHOTO COOBITHS 2
20 Kiaccuueckoe ornpeneneHue BEposiTHOCTU 4
21 HavanbHble cBeIeHHS O CTaTUCTUKE 4
KonrtponsHas padora Ne 4 1
I'naga 4 YuciioBble M0CJIeI0BATEIbHOCTH 23
22 YuctoBeIe MOCIIE0BATENBHOCTH 3
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Homep Koa-Bo
naparpada Coaeprxanue y4eOHOIro MaTepuaa 4ACOB
23 Apudmerndeckas nporpeccus 5
24 CyMMa N nepBhIX WICHOB apu(METHUECKONW IPOTPECCUU 4
25 I'eomerpuueckas nporpeccus 4
26 CyMMa N nepBbIX YWICHOB T€OMETPUYECKON IPOTPECCHH 3
27 CymMma 6ecCKOHEeUHOU TeOMETPHUECKON IPOTPECCHH, Y KOTopoii | q | < 1 3
Kontposnbnas padota Ne 5 1
IloBTOpeHUE U cHCTeMATH3AMSA Y4eOHOT0 MaTepuaJia 18
VYnupakHeHus A1 NOBTOPEHUsI Kypca 9 Kiacca 14
KontponbHas padorta Ne 6 1
PesepBHbIe yackl It MPOBEJACHUS TOPOACKHX, 00JACTHBIX MOHUTOPUHTOB H 3

KOHTPOJbHBIX paboT
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I'eomerpus. 7 kiace
2 yaca B HeJelo, Bcero 68 gacos

Homep
naparpaga
Conep:xanue yueOHOro KoanuecTBo
MaTepuaja 4acoB

I'naga 1 llpocteiimme reoMerpuyeckue GUrypbl 1 UX CBOICTBA 15
1 Touku u npsMble 2
2 OTpe3ok u ero JiMHa 3
3 Jlya. Yron. U3mepeHue yrios 3
4 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 3
3) [lepnenqukynspHbIe IPSMBIE 1
6 AKCHOMBI 1
[ToBTOpeHue u cucremarusanus yueOHOro MaTepuaa 1
KonTpomnbnas pabora Ne 1 1
I'naga 2 TpeyroabHUKH 17
7 PaBHble TpeyronabHUKH. BeicoTa, Mennana, 6uccekTpuca 2

TPEYroJbHUKA
8 IIepBbIit 1 BTOPOM IPU3HAKU PABEHCTBA TPEYTOJBbHUKOB 4
9 PaBHOOEIpEHHBII TPEYroJbHUK U €0 CBOWCTBA 4
10 [Ipu3Haku paBHOOEAPEHHOTO TPEYTOJIbHUKA 2
11 Tpertwnii npru3HaKk paBeHCTBA TPEYTOJIbHUKOB 2
12 Teopembl 1
[ToBTOpEeHME U cucTeMaTH3alusg Y4eOHOro MaTepurana 1
KonTponbnas padora Ne 2 1
I'naea 3 NlapanienbHble npsivbie. CyMMa yIiioB TpeyrojibHHKA 16
13 [TapannensHble MpsiMble 1
14 [Ipu3Haky napajieIbHOCTH NMPAMBIX 2
15 CaolicTBa napaienbHbIX MPSMBIX 3
16 CymMma yriioB TpeyrojibHUKa 4
17 [IpssMOYTONBHBIN TPEYTOIBHUK 2
18 CBolicTBa IPSAMOYTOJBHOTO TPEYTOJbHUKA 3
KonTponbnas padora Ne 3 1
I'nasa 4 OxpyxHocth U Kpyr. I'eomeTpuyeckue mocTpoeHust 16
19 I'eomeTpuueckoe mecto Touek. OKpYKHOCTb U KPYT 2
20 Hekotopsle cBolicTBa okpyxHOCTH. KacaTenbHast K OKpyKHOCTH 3

29




Homep

naparpaga
Conep:xanue yueOHOro KoanuectBo
MaTepuaJa 4acoB

21 OnucaHHasi ¥ BIUCAaHHAs OKPY>KHOCTH TPEYTOJIbHUKA 3
22 3aa4u Ha TOCTPOCHUE 3
23 MeTto reoMeTpuYecKuX MECT TOUEK B 3a7jauax Ha MOCTPOCHHE 3
[ToBTOpenue u cucremMaru3aius y4eOHOro Marepuana 1
Kontponbnas padota Ne 4 1
O0001IeHNe ¥ CHCTEMATH3ANUS 3HAHUN YAl XCs 4
YnpaxHeHust 1715 MOBTOPEHUs Kypca 7 Kiiacca 3
KonTponbnas padora Ne 5 1

30




I'eomerpus. 8 kiace
2 yaca B HeJelo, Bcero 68 gacos

Homep
naparpaga
Conep:xanue yueOHOro KoanuecTBo
MaTepuaja 4acoB

I'naga 1 YeTbIpéXyrojJbHUKH 22
1 YeThIpEXYroJbHUK U €0 3JIEMEHTHI 2
2 [Tapannenorpamm. CBoiicTBa napasieiorpaMmma 2
3 [Tpu3Haku napamienorpaMma 2
4 [IpssmoyronbHUK 2
5 Pom6 2
6 Ksanmpar 1
KonTponbnas padora N 1 1
7 Cpenusis TuHUSA TPEYroJbHUKA 1
8 Tpanenus 4
9 LleHTpasibHbIE ¥ BIMCAHHBIC YIJIbI 2
10 Briucansble 1 onucaHHble YEThIPEXYTOJIbHUKU 2
KonTponbnas padota Ne 2 1
I'nasa 2 MlogoGue TpeyroJbLHUKOB 16
11 Teopema ®aneca. Teopema 0 IpPONOPLUMOHATIBHBIX OTPE3KAX 6
12 [Tono6HbIE TPEYTOIBHUKH 1
13 IepBblii mpU3HAK 101001 TPEYTOJIBHUKOB 5
14 Bropoii u Tpetnii npu3Haku NoA00Ms TPEYyroJbHUKOB 3
KonTponbnas padorta Ne 3 1
I'naga 3 Pemienne npsiMoyroJibHbIX TPEYTroJbLHHUKOB 14
15 MeTtpuueckue COOTHOLICHHS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE 1
16 Teopema I[Tudaropa 5
KonrtponsHas padora Ne 4 1
17 Tpuronomerpuueckre GyHKIUU OCTPOTO yria NpsiMOYyrojlbHOro 3

TPEyToJIbHUKA
18 Pemenue npsMoyroiabHbIX TPEYTrOJbHUKOB 3
KonTponbnas padora Ne 5 1
I'nasa 4 MuoroyroiabHuku. Ilinomaas MHOTOyroibH1Ka 10
19 MHOroyrojasHuKu 1
20 [TonsiTHe TIOMaA MHOTOYTOJIbHUKA. 1

[Inomans mpsAMOYyroJIbHUKA
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Homep

naparpaga
Coaepixanue yueOHOro KosnunuectBo
MaTepuaJa 4acoB
21 [Tnomane napamwienorpamma 2
22 [Inomane TpeyrojipHUKa 2
23 [Inomane Tpaneuunun 3
KonrponsHas padora Ne 6 1
IloBTOpEHME M cUcTEeMATU3ALMS Y4eOHOro MaTepuasa 6
YnpaxkHeHus A1 HOBTOPEHUS Kypca 8§ Kiacca 5
Kontponbnas padora Ne 7 1

32




I'eomerpus. 9 kiacc
2 yaca B HeJelo, Bcero 68 gacos

Homep Coxe 6 Koa-Bo

naparpada pkaHue y4eOHOro MaTepuaJia 4ACOB
I'naea 4 BexTopbl 12
12 [TonsiTue BekTOpa 2
13 Koopaunats! BekTopa 1
14 CrnosxeHue v BBIYMTAHNE BEKTOPOB 2
15 YMHOXEHHE BEKTOpa Ha YHUCIIO 3
16 CkanspHoe poU3BEICHUE BEKTOPOB 3
Kontponbnas padota Ne 4 1
I'naga 1 Pemienne TpeyroJibHUKOB 16
1 CuHyc, KOCUHYC, TAHT€HC U KOTAHI€HC YIJIa OT 0 10 180° 2
2 Teopema KocuHyCOB 3
3 Teopema cuHycOB 3
4 Pemienue TpeyrosibHUKOB 3
3) @opmMyITbl 111 HAXOKICHHUS TUIOINAAH TPEYTroIbHUKA 4
KonTponbnas padora Ne 1 1
I'naga 2 IlpaBuibHBIE MHOIOYTOJbHUKH 8
6 [IpaBHUIBHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA 4
7 Jnuna oxkpyxHoctu. [Imomans kpyra 3
KontponbHas padora Ne 2 1
I'nasa 3 JlekapToBbl KOOPAMHATHI HA MJIOCKOCTH 11
8 PaccrosiHre MexTy IByMsI TOUYKaMH C 33JaHHBIMUA KOOPIMHATAMH. 3

KoopanHaTsl cepeiuHbl OTpe3Ka

9 VYpaBuenue Gurypsl. YpaBHEHUE OKPY)KHOCTH 3
10 VYpaBHeHHE MpSIMOH 2
11 VYr10Boi# K03 UIMEHT npsMOn 2
KonTponbnas pabora Ne 3 1
I'nasa 5 I'eomerpnyeckue npeodpa3oBaHus 13
17 JiBmxenue (nepemenienne) urypsl. [lapamienbHblii mepeHoc 4
18 OceBas u neHtpanpHas cuMmMmerpun. [loBopor 4
19 I'omotertus. [Tonodue duryp 4
Konrtponbnas padora Ne 5 1
IToBTOpEeHue U cucTeMaTH3alUs Y4eOHOT0 MaTepuaJia 8
YnpakHeHus A1 NOBTOPEHUs Kypca 9 Kiacca 7
KonrponsHas padora Ne 6 1
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