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1. Ilnanupyembie pe3y/abTaThbl OCBOEHHMS Y4eOHOro npeamera «MareMaTuka

9-9 kJ1accel

JINYHOCTHBIMM pe3y/IbTaTaMM H3y4YeHHs npeamera «MaremaTukay (B BUIE
CIEYIONINX y4eOHBIX KypcoB: 5—6 kiacc — «Martemartukay, 7-9 kiacc — «MareMaTuka
(«Anrebpa» u «I'eomMeTpus») ABIAIOTCA CIENYIOIINE KauecTBa:

— HC3aBUCUMOCTDb U KPUTUIHOCTb MBIIIJICHUS

— BOJISI U HACTOMYUBOCTD B JJOCTH)KEHHH LIEIIN.

Cpe,Z[CTBOM JOCTHIKCHUS OTHUX PE3YJIbTATOB ABJISACTCA:

— cucTeMa 3aJjaHuil y4eOHUKOB;

— MpE/CTaBJIEHHAs B yUeOHHMKAX B SBHOM BHUJIE OpraHU3allus MaTepuaia 1o NpuHIuIy
MUHHUMAKCA;

— MCIIOJIb30BaHUE COBOKYITHOCTH TEXHOJOTHI, OPUEHTUPOBAHHBIX HA Pa3BUTHE
CaMOCTOSITEJIBHOCTU U KPUTUYHOCTH MBILUIEHUS: TEXHOJOTUS CUCTEMHO- €S TEIbHOCTHOTO
nmoaxoaa B O6y‘leHI/II/I, TEXHOJIOI'UsA OLICHUBAHU.

Memanpeomemnbimu pe3yabTaTaMu U3ydeHUs Kypca «MaremaTukay sBIseTcs
(dopmupoBaHUEe YHUBEPCAIBHBIX y4eOHBIX neiictBuid (Y'Y ).

Pecynamuenvie YY/I.

5-6-i1 knaccwt

— CaMOCTOSITEIbHO 0OHapyscueams U GOPMYIUPOBATH YUEOHYIO IPOOIEMY, ONPEEIATh LEeb
yueOHO! NesTeIbHOCTH, BEIOUPATh TEMY IPOEKTa;

— 6b106U2AMb BEPCUH PEILICHHUS TPOOJIEMBI, 0CO3HABaTh (M MHTEPIPETHPOBATH B CIIydae
HE0OXOIMMOCTH ) KOHEUHBIH Pe3yJIbTaT, BBIOMPATh CPEACTBA TOCTHXKEHUS LIENIH U3
NPEIOKEHHBIX, @ TAKKE UCKATh UX CAMOCTOSITEIBHO;

— cocmagnams (AHAUBUAYAIbHO WIN B IPYIIIE) IUIaH PEIIEHUs TPOOIEeMbI (BBIOJHEHUS
IPOEKTA);

— paboTasi 1o IJIaHy, ceepsimb CBOU IEUCTBHSI C LEIIbIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATh
OLIMOKH CaMOCTOSATENBHO (B TOM UHUCIIE U KOPPEKTHPOBATH IVIAH);

— B JIMAJIOTE C YUUTEIEM COBEPUIEHCMBOBAMb CAMOCTOSATENIHO BEIPAOOTaHHbBIE KPUTEPUH
OLICHKH.

7-9-it kKnaccot

— CaMOCTOSITEIILHO 0OHApyHcU8amy U (popmyauposamsy npodieMy B KIaCCHOU U
WHIUBUIYAIbHOW Y4€OHOM AESITENbHOCTH;

— bl0GU2AMb BEPCUU PEILIEHUS TPOOJIEMBbI, 0CO3HABATh KOHEUHBIH pe3ybTaT, BBIOMPATh
CpeACTBa JOCTIDKEHHSI LIEJIN U3 TPETIOKEHHBIX WIIM UX UCKATh CAMOCTOSTEIILHO;

— cocmagnamy (MHIMBUAYAILHO WIH B TPYIIIE) IUIaH PeLIeHUs IpoOaeMbl (BbIOIHEHUS
MIPOEKTA);

— noobupams K KaxxJ0i mpoOiemMe (3a/1aue) aJeKBaTHYIO €il TeOPETUUECKYIO MOJIENb;

— paboTast 1o MpeI0KEHHOMY WJIH CAMOCTOSATEIBHO COCTABICHHOMY TUIAHY, UCHOIb308ANb
Hapsy C OCHOBHBIMU U JIOTIOJTHUTEIBHBIE CPEJICTBA (CIPaBOYHAs JIUTEpATypa, CIOKHbIE
pUOOPHI, KOMIIBIOTEP);

— NIAHUPOBamMs CBOIO MHAWBUIYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO;

— pabomamau 110 CaMOCTOSITENBHO COCTABICHHOMY IUIaHY, CBEPSSACH C HUM U C LIEJIbI0
NeSITeIbHOCTH, UCTIPABIISAs OLIMOKH, UCIIONIB3YSI CAMOCTOSITEIBHO MOA00paHHbIE Cpe/icTBa (B TOM
ymcne u HrepHer);

— CBOOOHO 10.1b306ambcs BBIPAOOTAaHHBIMU KPUTEPUSMHU OLEHKH U CAMOOLIEHKH, UCXOIS U3
ENTM ¥ UMEIOIINXCSI KpUTEPHUEB, Pa3lindasi pe3yiibTaT v CIIOCOObI IeHCTBUH;

1



— B XOJI¢ TIPEICTABICHUS MPOCKTA 0d8AMb OYeHK) €T0 Pe3ylbTaTaMm;

— CAMOCTOSTEIILHO 0CO3HABAMb IPHUMHBI CBOETO YCIIeXa WM HeyCIieXa U HaXOJAUTh CIIOCOOBI
BBIXOJIa U3 CUTYaIlMH HEYCIIeXa,;

— yMemb oyenums CTETEeHb YCIEeITHOCTH CBOCH MHINBUAYAIBHONH 00pa30BaTeIbHOM
EeSITEIILHOCTH;

— 0asamu oyeHKy CBOUM JIMYHOCTHBIM Ka4eCTBaM M YepTaM XapakTepa («KakoB 51»),
OTIPE/ICIIATH HATIPABIICHUSI CBOETO PA3BUTHS (KKAKUM S XOUY CTAThY, «4TO MHE JUIsl 3TOTO HAJ0
CIICIIaThy).

Cpeocmeom ¢hopmuposanus perynaTUBHbIX Y'Y [] cirykaT TEXHOJIOTHS CHCTEMHO-
JIeATEeIbHOCTHOTO MOX0/Ia Ha ATare U3y4eHUsI HOBOI'O MaTepuaia U TEXHOJIOTUSI OLICHUBAHUS
00pa3oBaTeNbHBIX TOCTHKEHUH (YICOHBIX YCIIEXOB).

Ilo3naeamenvnvie YY/I:

5-9-i1 knaccwt

— AHATUBUPOBAMb, CPABHUBAMD, Kldccuduyuposams u 0600wams HaKThl U SIBICHHUS;

— ocywecmensams CpaBHEHHE, CEPHALIIO U KIIACCH(HUKAIMIO, CAMOCTOSTENILHO BBIOMpast
OCHOBAHHUS U KPUTEPUH JIJIsl YKA3aHHBIX JIOTHUECKUX ONEPalii; CTPOUTH KJIACCH(PHUKAIMIO TyTEM
JUXOTOMHUYECKOTO JIeJIeHUs (Ha OCHOBE OTPUILIAHUS);

— cmpoumsb JOTHYECKU 000CHOBAaHHOE PACCYXkICHUE, BKIIOYAOIIEEe YCTAHOBIICHHUE
NPUYHMHHO-CJIE/ICTBEHHBIX CBSI3EH;

— co30asamb MaTeMaTHYECKUE MOJICIIH,

— COCTaBIISITh TE€3UCHI, PA3JINYHBIC BUIBI IJIAHOB (ITPOCTHIX, CIIOKHBIX H T.II.).
[TpeoOpa3oBbIBaTh HHGOPMALIMIO U3 OJTHOTO BUJA B APYroi (TabIuIly B TEKCT, AUArpaMMy U
mp.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOW HHPOPMALIUH.

— yMemb onpeodeiams BO3MOXKHBIE HCTOYHUKH HEOOXOANMBIX CBEJICHHH, IPOM3BOIUTH MTOMCK
UH(pOPMalH, aHAIU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.

— TMIOHUMAs TTO3HIINIO APYTOTO YETIOBEKA, pa3iuiams B €r0 PeYr: MHEHHE (TOUKY 3pSHHS),
JI0Ka3aTeIbCTBO (ApryMEHTHI), (DaKThl; TUIIOTE3bl, aKCHOMBI, TEOPHH. J{JIs1 3TOr0 CaMOCTOSATENIBHO
UCTIOJIB30BaTh Pa3IMUHbIC BUIBI YTEHUS (M3ydJaroliee, IPOCMOTPOBOE, 03HAKOMUTEIBHOE,
MOUCKOBOE), MPUEMBI CITyILIAHUSL.

— caMOMYy c030a8ams UCTOYHUKHA UHPOPMAIIUU Pa3HOTO THITA U TS Pa3HBIX ayJUTOPHUH,
coOuro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U TpaBuiia UHPOPMALIMOHHOM 6€3011acHOCTH;

— yMemb UCHOIb3068aMb KOMIIBIOTEPHBIE 1 KOMMYHUKAITMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT
JUIsL JOCTHXKEHHSI CBOMX IieJie. YMeTh BRIOMpaTh aJIeKBaTHbBIE 3a/1a4€ HHCTPYMEHTAJIbHbIE
IPOTPaMMHO-aNTapaTHBIE CPEJICTBA U CEPBHUCHI.

Cpeocmeom ghopmuposanus no3HaBatenbHbIX Y'Yl ciayxar yuyeOHbIA MaTepHal U Mpexe

BCEro NPOAYKTUBHbIE 3aJaHHs yUeOHUKA.

— Hcnonp3oBaHne MaTeMaTU4eCKUX 3HAHUN I PELLIEHUS Pa3InYHbIX MATEMaTUYECKUX 3314
Y OLICHKH ITOJIyYEHHBIX PE3YJIBTATOB.

— COBOKYITHOCTh YMEHUH M0 UCMOIB30BAHUIO JOKA3aTEIbHON MaTeMaTHYECKON PEYN.

— COBOKYITHOCTh YMEHHH 110 paboTe ¢ nH(popMalen, B TOM YUCIIE U C pa3IMYHBIMU
MaTEMaTUYECKUMHU TEKCTAMHU.

— YMeHus HCIIOIb30BaTh MATEMATHYECKHUE CPEICTBA JUISl M3YYEHHS U ONMCAHMS PEaJIbHbIX
MIPOLECCOB U SIBJICHUM.

— He3aBucMMOCTh M KpUTUYHOCTH MBILUICHHUS.

— Bosig 1 HaCTOMYMBOCTD B JOCTUKEHUH LIEIIH.



Kommynukamuenwvie YY/I:

5-9-it knaccot

— CaMOCTOSITETILHO 0p2anu306bl6ams yueOHOE B3aUMOJIEHCTBHE B IpymIe (ONpeaensaTh ooue
1IEJIU, IOTOBapUBATHCS APYT C APYroOM U T.]1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, HPpUBOOUNMb apeyMeHmbl, TOATBEpKIas ux pakramu;

— B TUCKYCCUU YMemb 6bl08UHYNb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C TOCTOUHCTBOM NPU3HABANb
OIMOOYHOCTH CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— IIOHHUMasl TO3UIUIO APYTOT0, pa3iuiams B €ro peun: MHEHHE (TOUKY 3pEeHHUs),
JIOKA3aTeNbCTBO (apryMEHTHI), (aKThl; TUTIOTE3bI, AKCHOMEI, TEOPHUU;

— yMemb B3TJIIHYTh Ha CUTYAlUIO C MHOM MO3UIIUU U 00208apu8amscsi C TIOJbMU UHBIX
MTO3ULUH.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATHBHBIX Y Y ]I CITy>KaT TEXHOJIOTHS TIPOOIEMHOTO
00y4eHus1, opraHu3anus padoThl B MaJIbIX IPYyIIax, TAKKE UCIIOJIb30BAHUE HA YPOKax
TEXHOJIOTHUH JTUYHOCTHO- OPUECHTHPOBAHHOTO U CHCTEMHO- JESTEIbHOCTHOIO O0yUeHHS.

IIpeaMeTHBIMHU pe3yJbTaTaMM U3ydeHus npeamera «MareMaTukay sABISIIOTCA CIEAYOIINE
YMEHHUSL.

1) pa3BuTHE NPEICTABICHUI O MATEMATHKE KaK O METOJIe TIO3HAHMUS ICHCTBUTEIILHOCTH,
MIO3BOJISAIOILEM ONMCHIBATh U U3y4YaTh PEaJIbHbIE MPOLIECCHI U SBJICHUS;

2) pa3BUTHE YMEHHi pab0TaTh C y4eOHBIM MATEMAaTHIECKUM TEKCTOM (aHAJTU3UPOBATh,
U3BJIEKaTh HEOOXOAUMYIO HH(OPMALIHIO), TOYHO U TPAaMOTHO BBIPAKaTh CBOU MBICIIHU C
IIPUMEHEHNEM MAaTEeMATUYE€CKOW TEPMUHOJIOTUN U CUMBOJIMKH, ITIPOBOJIUTH
KJaccu(uKaum, Jorudeckre 000CHOBaHMS, J0Ka3aTeIbCTBA MaTEMATHYECKUX
YTBEPKJICHU;

3) pasBHUTHE NPEICTABICHUI O YHCIIC U YHCIOBBIX CUCTEMAaX OT HATYPAIbHBIX 10
JICHCTBUTEIIBHBIX YNCET; OBJIAJICHUE HAaBBIKAMH YCTHBIX, IMCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIUNCIICHH;

4) oBNaJieHHE CUMBOJIBHBIM S3bIKOM alreOpbl, MPUEMaMH BBIOTHEHHUS TOKICCTBEHHBIX
npeoOpa3oBaHuil BBIpaXXKEHUH, pellIeHUs] ypaBHEHH, CUCTEM YpaBHEHUI, HEPaBEHCTB U
CUCTEM HEPaBEHCTB; YMEHHUS MOJIETUPOBATh peajbHble CUTYAIlMU Ha SI3bIKE aareopsl,
UCCIIEI0BaTh MOCTPOEHHBIE MOJIEH C MCIIOJIb30BaHUEM ammapara anreopsl,
MHTEPIPETUPOBATH MTOITYYEHHBIN pe3ysbTaT;

5) oBnaseHue cUCTEMOi (HYHKIIMOHAIBHBIX MOHSITHIL, pa3BUTHE YMEHUSI UCIIOIb30BATh
(GyHKIIMOHAIbHO-TpadUUecKue NPeCTaBICHUS JJI PEILIEHUs PA3INYHBIX MATEMaTUYECKUX
3a/1ad4, JJI ONIMCAaHUs U aHAJIU3a pealbHbIX 3aBUCUMOCTEM;

6) oBJagCHUE FEOMETPUYCCKUM SI3BIKOM; PA3BUTHE YMEHHS UCIIOIB30BATh €0 JUIS OMUCAHUS
IIPEAMETOB OKPYKAIOLIEr0 MUpPa; PA3BUTHUE IPOCTPAHCTBEHHBIX IIPEACTABIICHUM,
M300pa3uTEIbHBIX YMEHUH, HABBIKOB T€OMETPUUYECKUX ITOCTPOCHHUI;

7) (dopMupoBaHHE CUCTEMATUYECKUX 3HAHWH O IJIOCKUX (PUIYpax U X CBOWCTBAX,
IIPEACTABICHHUI O MPOCTEUIINX IPOCTPAHCTBEHHBIX TEJIAX; Pa3BUTHE YMEHUHN
MOJEIINPOBAHUS PEAIbHBIX CUTYaLlUi HA A3bIKE TEOMETPUU, UCCIIEIOBAHUS IIOCTPOCHHOU
MO/JIEJIU C UCIOJIb30BAHUEM I€OMETPUYECKUX MOHATUH U TeOpeM, anmnapaTa anreopsl,
pELICHUS TEOMETPUUYECKUX U IIPAKTUYECKUX 3a/1a4;

8) oBianeHME MPOCTEHIIMMH CIIOCOOAMU MPECTABICHHS U aHAIN3a CTATUCTHYSCKUX
JAHHBIX; (POPMHUPOBAHKE MPEICTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaIbHOM MHPE U O Pa3IMUHBIX CIOCO0aX UX U3YUEHHUs, O MPOCTEUIINX BEPOSATHOCTHBIX
MOJIEIISIX; pa3BUTHE YMEHUH H3BJIEKATh HHPOPMAIIUIO, IPEICTABICHHYIO B Ta0IMIAX, HA
quarpammax, rpadukax, ONUChIBaTh U aHAIU3UPOBATh MACCHUBBI UHCIIOBBIX JAHHBIX C
MIOMOILBIO NOAXOAAIINUX CTATUCTUYECKUX XapaKTEPUCTUK, UCIIOIb30BATh IIOHUMAHKE
BEPOSITHOCTHBIX CBOMCTB OKPY’KAOIINX SIBJICHUN ITPU IPUHATUHU PEILECHUN;

3



9) pa3BuTHE YMCHUM MPUMEHSTH U3yYCHHBIC MOHATHS, PE3yIbTaThl, METOBI JJIsl PEIICHHS
3aJa4 [MPaKTUYECKOr0 XapakTepa U 3a/1a4 U3 CMEKHBIX JUCLUILINH C UCIOJIb30BaHUEM IIPU
HE0OXOIMMOCTH CIIPABOYHBIX MATEPHAJIOB, KOMIIBIOTEPA,

10) mos1b30BaTHCSI OIIEHKOW M MPUKUAKON MPU MPAKTHYECKUX PAcUETax;

11) popmupoBanue HHPOPMAIIMOHHON U AITOPUTMHUYECKOM KYIbTYPHI;

12) popmMupoBaHue mpeaAcTaBICHHs O KOMITBIOTEPE KaK YHUBEPCATbHOM YCTPOMCTBE
00paboTKK MH(POPMALIMH; PA3BUTHE OCHOBHBIX HABBIKOB M YMEHHI MCIIOJIB30BAHUS
KOMIIBIOTEPHBIX YCTPOICTB;

13) popmupoBanue mpeacTaBieHHs 00 OCHOBHBIX M3y4aeMbIX MOHATUSAX: HH(opManus,
QITOPUTM, MOJIEIIb - U UX CBOMCTBAX;

14) pa3BuTHE AITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOAUMOTO I TPOhECCUOHATHHOM
JESTEIbHOCTH B COBPEMEHHOM OOIIIECTBE; pa3BUTHE YMEHUI COCTaBUTh U 3alHUCATh
QJITOPUTM JJI1 KOHKPETHOT'O UCIIOJIHUTENS; (POPMHUPOBAHHUE 3HAHUN 00 alrOPUTMUYECKUX
KOHCTPYKIUSX, TIOTHYECKUX 3HAYCHHSIX U OTepalusiX; 3HAKOMCTBO C OJIHUM U3 S3BIKOB
[IPOrPaMMUPOBAHUS U OCHOBHBIMU aJITOPUTMUUYECKUMHU CTPYKTYpaMHu - JIUHEHHOH,
YCJIOBHOM U LIMKIIMYECKOM;

15) popmupoBanue ymMeHuii HOpMATHU3ALUK U CTPYKTYPUPOBAHUS HHPOPMAIMH, YMECHUS
BBIOHpATh CIIOCO0 MPECTABICHUS JaHHBIX B COOTBETCTBUHU C TIOCTABJICHHOMN 3aauei -
TaOJIHIIBI, CXeMBI, TpadUKH, THArpaMMBI, C HCIIOJIb30BAaHHEM COOTBETCTBYIOIIHX
MPOrPaMMHBIX CPEJCTB 00PaOOTKHU JaHHBIX;

16) hopmupoBaHre HABBIKOB M YMEHHUI 0€30MaCHOT0 U IeJeCO00Pa3HOTo MOBEACHUS TPU
paboTe ¢ KOMIIBIOTEPHBIMU IIpOrpaMMamu U B IHTepHETE, yMEeHHsI COOI01aTh HOPMBI
MH(OPMaLIMOHHON ATUKH U IIpaBa.

5-i1 kaace

Hcnonv306ams TP peICHUA MaTEeMaTHYECKUX 33]a4d, UX 00OCHOBAHUH U IIPOBEPKE
HAWJICHHOTO PEIICHUSI 3HAHUE!

- Ha3BaHWH W TOCIIEOBATEIIFHOCTH YMCEN B HaTypaitbHOM psiy B mpeaenax 1 000 000 (¢
KaKOT'0 YMCJia HAYMHACTCS 3TOT PSIJl, KaK 00pa3yeTcs Kaxa0e CICIYIOIIEe YUCIO B 3TOM PAY);

- Kak oOpasyeTcst KaKaas cieayronias Cd€THas eIMHUIIA,

- Ha3BaHUS U TOCJIEIOBATEIILHOCTD Pa3psI0B B 3aIMCH YHCIIA;

- Ha3BaHMSI U MTOCIIEAOBATEIHLHOCTD TIEPBBIX TPEX KIIACCOB;

- CKOJIBKO pa3psaoB COIEPKUTCS B KaXKIOM KIIacce;

- COOTHOIIIEHUE MEKIY Pa3psIaMu;

- CKOJIbKO €TUHHMII KaXJIOTO KJIacca COJCPKHUTCS B 3aIIMCH YHCIIA;

- KaK YCTpOEHa IMO3HIIMOHHAS JIECATUIHAS CHCTEMa CUUCIICHHUS,

- CIMHUIIBI U3MEPEHUS BEJMUUH (IJIMHA, Macca, BPEeMsl, IIOIA/lb), COOTHOIICHUS MY
HUMH,

- JECATUYHBIX IPOOSIX M MpaBHJIaX ACUCTBUI C HUMU;

- CpasHUBamMyb NECATUIHBIE TPOOH;

- BbINOJHAMb OTIEPALUU HAJl IECITUIHBIMH POOSIMHU;

- npeobpazosvléams NECITHYHYIO IPOOb B OOBIKHOBEHHYIO M HA000POT;

- OKpyensims 1elble YUClia U IeCATUIHBIC Apo0u;

- Haxooums NPUOTIKEHHBIC 3HAYCHUS BEIMYUH C HEJOCTATKOM M H30BITKOM;

- 8bINOAHAMb NPUOTMKEHHBIC BBIYUCICHHS U OLEHKY YHCJIOBOTO BBIPAXKCHHUS;

- (DYHKIIMOHALHOM CBSI3U MEXy TPYIIIaMH BEIMYUH (1I€HA, KOIMYECTBO, CTOUMOCTD;
CKOPOCTb, BPEMsI, PACCTOSTHUE; TPOU3BOAUTEIILHOCTD TPY/a, Bpems paboThl, paboTa).
Buvinonname yctable Beraucienus (B npeaenax 1 000 000) B ciydasx, CBOTUMBIX K
BBIUMCIICHHSIM B nipeeniax 100, ¥ mucbMEHHBIC BEIYHUCICHHS B OCTAIBHBIX CITy4asX; BHITOJHATh
MIPOBEPKY MPABUIHLHOCTH BBIUUCIICHHUIA;



- 8blnoaHAMb yMHOXKeHHE U nenenue ¢ 1000;

- 8bIYUCIAMb 3HAUCHUS YHCIIOBBIX BBIPAXKEHUH, coaepxkaux 3—4 AeicTBuUs co
CKOOKaMHM u 0€3 HHUX;

- peuiamy TIPOCTHIE U COCTABHBIE TEKCTOBBIE 33/1a4H;

- 8bINUCLIBANb MHOYKECTBO BCEBO3MOKHBIX PE3yJIbTATOB (MCXO0B) IPOCTEHIINX
CIIy4aifHbIX SKCIIEPUMEHTOB;

- Haxooums BEPOSTHOCTU MPOCTEHINNX CITyJYalHBIX COOBITHI;

- pewamsb YAOOHBIM JJis ce0s1 crtocoO0oM (B TOM YHCIIE U C TIOMOIIBIO TaO Il ¥ Tpad)oB)
KOMOWHATOPHBIE 33/1aUU: Ha MIEPECTAHOBKY U3 TPEX DIIEMEHTOB, MTPABUIIO TIPOU3BEICHUS,
YCTaHOBJICHHE YHUCJIa TTap Ha MHOXKECTBE U3 3—5 3JIEMEHTOB;

- pewamsv yIOOHBIM IJis ce0sl CIIOCOOOM (B TOM YHUCIIC U C IIOMOIIBI0 Ta0JIUIL ¥ TpadoB)
JIOTHYECKHE 3a/1a4H, Co/iepKalue He Ooiee TPEX BHICKA3bIBAHUM;

- yumams UHPOPMAIIHIO, 3AMMMCAHHYIO C IIOMOIILIO0 TMHEHHBIX, CTOJIOYATHIX U KPYTOBBIX
JTUarpamm;

- cmpoumsb NPOCTENUIINE JIMHENHBIE, CTOI0YAThIE U KPYTOBbIE JUArpPaMMBl;

- HAX0O0UMb PEIeHUs «OKU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX
UCTIOJIE3YIOTCSI MAaTEMAaTHYECKUE CPEJICTRA;

- co30asamsb MPOAYKT (PE3yNbTaT MPOEKTHOM IEATEIBHOCTH), VISl U3YYCHHS U OMHCAHUS
KOTOPOTO HCIIOJIB3YIOTCS MaTeMaTHIECKIE CPEICTBA.

6-i1 KiIace

Hcnonvzoeams nipy pellieHUN MaTEMaTUYECKUX 3a]1a4, UX 0OOCHOBaHUM U IPOBEPKE
HalJICHHOT' O PELIEHHUS 3HAHUE O:

- packiaovliéams HaTypaIbHOE YHUCIIO HA IPOCTHIE MHOKUTEIH;

- HaxoOoums HAaMOOJBIIUI OO NeNuTeNns 1 HauMeHblIee 00I11ee KPaTHOE HECKOJIBKUX
4uCel,

- OTHOLIEHMSX U IPONOPLUAX; OCHOBHOM CBOMCTBE ITPONIOPLINY;

- IpsIMON U 0OpaTHOM MPONOPLMOHAIBHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;

- IPOLICHTAX;

- LeNbIX U APOOHBIX OTPULIATENIbHBIX YHMCIIaX; pallMOHATIbHBIX YHCIIAX;

- IIpaBWJIE CPABHEHHUS PAllMOHAIBHBIX YUCEIL;

- INPaBHWJIAX BBINOJHEHUS ONEPALMI HA/l pAalMOHAIBHBIMY YMCIIaMU; CBOMCTBAX
onepauuu.

- Jenums YUCIIO B JTAHHOM OTHOIIEHHH;

- HAaxoO0umb HEU3BECTHBIN YJIeH MPONOPIIMH;

- Haxooums JAHHOE KOJUYECTBO MPOIEHTOB OT YKMCJIA U YUCIIO IO U3BECTHOMY
KOJIMYECTBY IIPOLICHTOB OT HETrO;

- Haxooums, CKOJIbKO MPOIEHTOB OJIHO YHCJIO COCTABISET OT APYroro;

- ysenuuueamsv ¥ yMEHbBIIATh YACIIO HA JAHHOE KOJNYECTBO IPOLEHTOB;

- pewiams TEKCTOBBIE 3a/1a4M Ha OTHOLLIECHUS, ITPOIOPLUHU U IIPOLEHTHI;

- cpasHusamy JBA PallMOHAIBHBIX YHCIIA;

- 8bINOJHAMb ONIEPALMH HAJl PAMOHAIBHBIMH YU CJIAMH, UCIIOJIb30BaTh CBOMCTBA
orepanuil 11 yIpoLeH!s BBIYMCIECHU;

- pewiamb KOMOMHATOPHBIE 331241 C [IOMOLIbIO IPaBHJIa YMHOXKEHHUS;

- Haxooums BEPOSTHOCTU MPOCTEHINUX CITy4YalHBIX COOBITHI;

- pewiamp MPOCTENIINE 3aa49N HA OCEBYIO U IEHTPAIBHYIO CUMMETPHIO;

- pewiams TIPOCTEHIINE 3a/1a4M Ha pa3pe3aHre U COCTABICHUE T€OMETPUUYECKUX UTyp;

- Haxooums PEUIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX
UCIIOJIB3YIOTCSI MAaTEMAaTUUECKUE CPELICTBA;

- co30asamv MPOYKT (PE3yJbTaT MPOEKTHOMN NEATEIBHOCTH), 1JI1 U3YUYEHUS U OMHCAHUS
KOTOPOI'0 UCIIOJIb3YIOTCS MAaTEMAaTUUYECKUE CPELICTBA.

5



7-i KkJacc.
Auredpa

Hcnonv306ams TIpH pelLICHUA MaTEeMaTHYECKUX 3aj1a4d, UX 0OOCHOBAaHUH U TIPOBEPKE
HaNJICHHOTO PELICHHUS 3HAHME O:

- HATypaJIbHBIX, LIEJIbIX, PAL{UOHAIBHBIX, UPPALUOHAIBHBIX, ICHCTBUTEIIBHBIX YHACIIAX;

- CTEIEHM C HATypaJIbHBIMU I10KA3aTeIIMU U UX CBOWCTBAX;

- OJIHOWIEHAaX W IpaBUJIax ACHUCTBUI C HUMH;

- MHOTOYICHaX U IpaBHiIaX JEHCTBUI C HUMU;

- (dopMynax COKpaEHHOTO YMHOXKEHUS;

- TOXKJECTBAX; METOJIaX I0Ka3aTeNbCTBA TOXKIECTB;

- JIMHEWHBIX YPABHEHUSX C OJTHOM HEU3BECTHOU M METOJAX UX PEILICHMUS;

- CHUCTEMax ABYX JINHEHHBIX yPaBHEHUH C JBYMsI HEU3BECTHBIMU U METOJAX UX PEIICHUSI.

- Buinoansame NEACTBUS C OHOYWICHAMU U MHOTOYICHAMY;

- Y3Haéambs B BBIPAKEHUAX (POPMYJIbI COKPALIEHHOTO YMHOXKEHUS U IPUMEHSATH HX;

- packaaovléams MHOTOUJIEHBI HA MHOXKUTEIIN;

- 8bINONHAMb TOXKIECTBEHHbIE IPE0OPa30BaHuUs LIETbIX aIredpanyecKuX BbIpakeHUI;

- Joka3zvleamy MPOCTEHIINE TOKIECTBA,

- HAxXoO0umbs YUCIIO COUYCTAHUN U YUCIIO Pa3MEILLeHHH;

- pewiams JTUHEWHBIE YPABHEHMS C OJJTHON HEU3BECTHOM;

- pewiamsb CUCTEMBI JBYX JIMHEUHBIX YPABHEHUN C IBYMS HEU3BECTHBIMH METOIOM
MOJICTAHOBKU M METO/IOM aJIreOpandecKoro CIoXKeHHUs;

- pewiamsb TEKCTOBBIE 3a/1a4M C IOMOIIBIO TMHEUHBIX YPABHEHUN U CUCTEM;

- Haxooumbs PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX
UCIIOJIB3YIOTCSI MAaTEMATUUECKUE CPELICTBA;

- co30asamy NPONYKT (PE3yJIbTaT NPOEKTHOU AEATENBHOCTH), U1 U3YUYEHUS U ONIMCAHUS
KOTOPOI'0 UCIIOJIb3YIOTCA MATEMATUYECKUE CPELICTBA.

7-# KJaacc.
I'eomerpus

Hcnonvzo6amsb IpH peLLICHUH MaTEMaTHYECKUX 3a7ad, UX 0OOCHOBAaHUM U IIPOBEPKE
HaWJIEHHOT' O PEILIECHKs 3HAHUE O:

- OCHOBHBIX F€OMETPUUYECKHX MTOHATUAX: TOUKA, PAMAst, INIOCKOCTB, JIyd, OTPE30K,
JIOMaHasi, MHOTOYT OJIbHUK;

- OMNpEJeNIEHUH yrila, OUCCEKTPUCHI yTila, CMEXKHBIX U BEPTUKAIbHBIX YIJIOB;

- CBOICTBaX CMEXHbBIX U BEPTHKAJIbHBIX YIJIOB;

- OINpEeNIEHNU PaBEHCTBA FEOMETPUUYECKUX (UTYp; IPU3HAKAX PAaBEHCTBA
TPEYrOJIbHUKOB;

- TEOMETPUUYECKUX MECTax TOYEK; OMCCEKTPHUCE YIJla U CEPEAMHHOM NEPIEHIUKYISPE K
OTPE3KY KaK F€OMETPUYECKUX MECTaX TOYECK;

- OIPEJENICHNH MTapaJlICIbHbIX MPSAMBIX; IPU3HAKAX U CBOMCTBAX MapaJlIeNIbHBIX
IPSIMBIX;

- AKCHOME MapaJUIeNbHOCTH U €€ KPaTKON HCTOPHUU;
¢dopmyie CyMMBI YIJIOB TPEYrOJIbHUKA;
ONPENIETICHUN U CBOMCTBAX CPEIHEN JIMHUU TPEYTOJIbHHKA;
teopeme Daeca.
- Ilpumensimob CBOMCTBA CMEKHBIX M BEPTUKAJIBHBIX YIJIOB IPH PEIICHUH 33/a4;
HAaxoO0ums B KOHKPETHBIX CUTYallUsX paBHbIC TPEYTOJIbHUKU U JIOKa3bIBATh UX
PaBEHCTBO;

- ycmanaeaueams NapallieIbHOCTD NPSMBIX U IIPUMEHSTh CBOMCTBA NapaJlJIeIbHBIX



MPSIMBIX;

- npuMeHsAmMb TEOPEMY O CYMME YTJIOB TPEYTOJbHUKA;

- UCNONb306amMb TEOPEMY O CPEIHEN JIMHUU TPEYTobHHUKA U TeopeMy Daneca npu
peIlIeHnH 3a/a4;

- Haxooumbs PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX
UCIIOJIB3YIOTCSl MaTeMaTUYECKUEe CPEICTBA;

- co30asamy MPOIYKT (PE3yJbTaT NIPOEKTHOMN AEATENBHOCTH ), AJI U3YUYEHUS U ONHUCAHUS
KOTOPOTO UCTIONB3YIOTCS MaTeMaTHUECKHE CPE/ICTBA.

8-i kaacc.
Auredpa

Hcnonvzoeamsb ipu pellieHMH MaTeMaTHYECKHX 3a1a4, UX 000CHOBAaHHHU M MTPOBEPKE
HAWJICHHOTO PEIlIeHHs 3HAHUE O:

- anredpandeckoil IpoOu; OCHOBHOM CBOMCTBE IpOoOH;

- TpaBWIax JCHCTBUI ¢ aareOpandecKuMu ApOOsMH;

- CTCIICHAX C OCJIBIMU ITIOKa3aTCIsIMU U UX CBOI\/JICTBaX;

- CTaHJApTHOM BHJIC YHCIIA;

k .
- kusax Y =kx+b, y= Xz, = —, UX CBOMCTBax U rpadukax;
YH y y y x P

- TIOHSATHH KBaJIPaTHOTO KOPHS M apU(PMETHUECKOTO KBaIPaTHOTO KOPHS;

- CBOWCTBax apu(METHUECKUX KBaPATHBIX KOPHEH;

- ¢dyHKIUU Y = Jx , €€ CBOICTBAx U rpaduke;

- (dopmyIe i KOpHEl KBaJipaTHOTO ypaBHEHMS;

- Teopeme Buera st npuBe€HHOrO M 00IET0 KBAJAPaTHOTO YPaBHEHUS,

- OCHOBHBIX METOJAX PEIICHUs LEJIbIX PALMOHAIBHBIX YPABHEHUN: METO/IE PA3IOKEHUS
Ha MHOYKUTEJIM U METOJI€ 3aMEHbl HEM3BECTHOM;

- METO/ie pelIeHUs APOOHBIX pallMOHAIBHBIX YPaBHEHUIA;

- OCHOBHBIX METOJIaX PEIICHUs CUCTEM PAL[MOHATIbHBIX YPABHEHUMH.

- Coxpawamp anrebpanyeckue qpoou;

- 8bINOIHAMb ApUPMETUUECKUE AEUCTBUS C aNredpandeckKuMu Apo0sMu;

- UCNOb306amMb CBOUCTBA CTENEHEN € LIENBIMU MOKA3aTeNsIMU IIPH PEILICHUU 3a7a4;

- 3anucvléams YUCIA B CTAHAAPTHOM BHJIE;

- BbINONHAMb TOXKIECTBEHHbIE TPEOOPa30BAHNUS PALIMOHAIBHBIX BBIPAKEHHIA;

y k y
- cmpoumy rpadukn QyHKIui Y =kx+b, y = X2, Y = — ¥ UCNOJIb30BaTh UX CBOWCTBA
X

IIpU pEIIeHUH 3a/]a4;
- gbluucaAms apu(PMETHUECKUE KBaIpaTHbIE KOPHHU;
- npumeHsAmb CBOMCTBA apu(PMETHUYECKUX KBAJAPATHBIX KOPHEH NpU PELIEHUH 3aay;

cmpoums Tpaduk QyHKIUN Y = VX u ncnonb3oBarh ero cpoiictsa IPU pEeLICHUN
3aj1a4;

- pewiamsb KBaJipaTHbIE YPAaBHEHUS;

- npumeHnams TeopeMy Buera npu penienun 3anad;

- peuwiamp LIeJble PAllMOHAIbHBIE YPABHEHUSI METOJIOM Pa3JIOKEHUs HA MHOXKUTENN U
METOJIOM 3aMEHbI HEM3BECTHOM;

- pewiambv TPOOHBIE YpaBHEHMUSI,

- pewiamsb CUCTEMBI PallMOHAIbHBIX YPABHEHUI;

- pewiamb TEKCTOBbIE 3a/1a4M C [IOMOULIbIO KBAIPAaTHBIX M PallMOHAIIbHBIX YPAaBHEHUH U
UX CHUCTEM;

- Haxooums PEUIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX
UCIIOJIb3YIOTCSI MAaTEMATHUECKNE CPEICTBA;



- co30asamy MPOIYKT (PE3yNbTAT MPOSKTHOU NEATEILHOCTH ), AJIs1 U3YUCHUS U OMHUCAHUS
KOTOPOTO UCIIONB3YIOTCS MaTeMaTHUECKHe CPE/ICTBA.

8-# kJacc.
I'eomerpus

Hcnonvzoeams Tipu pelieHUN MAaTEMAaTHIECKUX 33J1a4, UX 00OOCHOBAHHUH U IPOBEPKE
HalJIEHHOTO PEIICHHs] 3HAHUE O:

- OTpeJelIeHNH TapajuiesiorpaMMa, poMoa, IpsIMOYTOJIbHHAKA, KBa/IpaTa; HX CBOMCTBAX U
MIPU3HAKAaX;

- ONpE/ICNICHUU TPaNeUu; JIEMEHTaX Tpaneluu; TEOpeMe O CpeIHEN JTMHUU TPATCLINH;

- ONpENENIEHUH OKPYKHOCTHU, Kpyra U UX 3JIEMEHTOB;
TeopeMe 00 U3MEPEHUHU YTJIOB, CBA3aHHBIX C OKPY>KHOCTHIO;

- ONpPEENICHUH U CBOMCTBAX KACATENBbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JABYX
KacaTeJbHbIX, TPOBEAEHHBIX U3 OJHON TOYKH;

- OIpE/IeJICHUH BIMCAHHOW U ONTMCAHHOM OKPYXHOCTEM, UX CBOMCTBAX;

- OTpEJeNICHUU TPUTOHOMETPUIECCKIE (PYHKIIMHA OCTPOTO YTiIa, OCHOBHBIX COOTHOIICHHIMA
MEXIy HUMH;

- npuéMax pemeHusl MPSIMOYTOIbHBIX TPEYTOJIbHUKOB;

- TPUTrOHOMETpHUYECKUX PyHKIMsX yrioB ot 0 1o 180°;
TeOpeMe KOCUHYCOB U TEOPEME CUHYCOB;
npuémMax peleHus: IPOU3BOJIbHBIX TPEYTOJIbHUKOB;
dbopmyrax s TUIOMIAAN TPEYTroIbHUKA, TapauieiorpaMMa, Tpareluu;
teopeme ITudaropa.

- Ilpumenssims IPU3HAKYU U CBOMCTBA MapajljiesiorpaMmma, pomoa, npsMoyroiabHUKa,
KBaJparta MpH peleHUN 33]1a4;

- pewamp MPOCTEHUININE 33141 HA TPATCIHUIO;

- Haxooums TPAAYCHYIO MEPY YIJIOB, CBI3aHHBIX C OKPYKHOCTBIO; YCTAHABIUBATH UX
PaBEHCTBO;

- npuMeHsmb CBOMCTBA KacaTeIbHbBIX K OKPYKHOCTH MPHU PEIICHUH 3a]a4;

- pewamy 3a1a4d Ha BIIMCAHHYIO U OMMCAHHYIO OKPY>KHOCTB;

- 8bINOJHAMb OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C TOMOIIBIO LIUPKYJIS U JTUHEHKY;

- HaxoOums 3HAYEHUS TPUTOHOMETPUICCKUX (PYHKIIUA OCTPOTO YIiia Yepe3 CTOPOHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

- NpuUMeHsmb COOTHOIICHHS MEX1y TPUTOHOMETPUUECKUMHU QYHKIIUSIMH TIPU PEIICHUT
3a/1a4; B YACTHOCTH, 10 3HAYCHHIO OJJHOU M3 (DYHKIIMH HAXOAUTH 3HAYCHHS BCEX OCTaTbHBIX;

- pewambs NPSMOYTOJIBHBIE TPEYTOIbHUKH,

- ¢800umsb paboTy C TPUrOHOMETpHUECKUMH (PyHKIMsIMU yriioB oT 0 1o 180° k cirydato
OCTPBIX YTJIOB;

- NpUMeHamb TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IIPH PEUICHUU 33]1a4;

- peuwiams IPONU3BOJBHBIE TPEYTOJIBHUKH;

- Haxooums TUIOIIAIU TPEYTOIbHUKOB, TapaieIOrPaMMOB, TPANEITHii;

- npumenamo Teopemy lludaropa npu penieHun 3aaay;

- HaxoOums MPOCTEUIINE TEOMETPUUECKUE BEPOSTHOCTH;

- HAxoOums PEIICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPHIX
HCIIOJIB3YIOTCS MATEMAaTUUECKUE CPEICTBA;

- co30asamv MPOAYKT (Pe3yabTaT MPOSKTHOM MEATETLHOCTH), VISl U3YYCHHS M OTTMCAHMS
KOTOPOI'0 UCTIOJIb3YIOTCS MaTeMaTHUYECKUE CPEICTBA.

9-i1 KJIace.
Auredpa



Hcnonvzoeams Npy pelICHUH MaTEMaTHUECKUX 3ajay, UX 0OOCHOBAaHUM U IIPOBEPKE
HalJICHHOTO PEIICHMs 3HAHUE O:

- CBOMCTBax 4YMCIOBBIX HEPABEHCTB;

- METOJIaX pelICHUs TUHEUHBIX HEPABEHCTB;

- CBOMWCTBax KBaJpaTHUUHON QYHKIINH,

- METOJIaX pelIeHUs KBaJpaTHBIX HEPABEHCTB;

- METOJIe UHTEPBAJIOB [UIsl PEIICHUS PallMOHAIbHBIX HEPABEHCTB;

- METOJIaX pEIlICHUs CUCTEM HEPABEHCTB;

- CBOMCTBAX U Tpaduke GyHKIUU Y = X HpU HATYPaTbHOM N;

- OIIPENEJICHUH U CBOMCTBAX KOPHEH CTENEHU N,

- CTENEHSX ¢ PAlMOHAJIBHBIMU IT0KA3aTEIsIMU U UX CBOWCTBAX;

- OIpeJIeIEHUN U OCHOBHBIX CBOMCTBAX apu(hMETHUECKON porpeccuu; popmyIie s
HaXO0XJICHUS CyMMBI €€ HECKOJIBKUX IEPBBIX YWICHOB;

- OIpeJeJIeHUN U OCHOBHBIX CBOMCTBAX F€OMETPHUECKON Mporpeccuu; popmyie s
HaXO0XJIEHUs CyMMBI €€ HECKOJIBKUX IEPBBIX WICHOB;

- (opmyIe Ui CyMMBI O€CKOHEYHOM reOMETPUIECKOM MPOrPECCHU CO 3HAMEHATEIIEM,
MEHBIINM 10 MOJYJI0 €IUHUILIBL.

- Hcnonv3o6amsb CBONCTBA YNUCIOBBIX HEPABEHCTB JIJIsl MPEe0Opa30BaHUs HEPABEHCTB;

- 00Ka3vi8ams NPOCTENIINE HEPABEHCTBA,;

- pewiams JTUHEUHBIE HEPABEHCTBA;
cmpoums TpadUK KBaApaTUIHON (PYHKIIMH U UCIIOJIb30BaTh €r0 P PEIICHUH 3a/1a4;
- pewiams KBAaPATHBIC HEPABEHCTBA;
- pewams pallMOHaJIbHbIE HEPABEHCTBA METOIOM UHTEPBAJIOB;
- peuwiamsb CUCTEMbI HEPABEHCTB;

- cmpoums rpaduk QYHKIHK Y = X" TIpH HATYPATbHOM N U HUCTIONB30BATH €0 MPH

peLIeHNH 3a/]a4;

- Haxooums KOPHU CTETEHH N,

- UCNONIb306amMb CBOMCTBA KOPHEH cTENEHU N MPH TOKIECTBEHHBIX MpeoOpa3oBaHUsIX;

- HaxoO0umbs 3HAUEHUsI CTETNIEHEHN C pallMOHATIBLHBIMH ITOKa3aTeNsIMHU;

- peuwiamb OCHOBHBIE 3374l Ha apu(PMETHUECKYIO U TEOMETPUUECKYIO IIPOIPECCHH;

- HaxoO0ums CyMMY O€CKOHEUHOW reOMEeTPHUECKON MPOTPECCUU CO 3HAMEHATEIEM,
MEHBIINM 10 MOIYJII0 €IMHULIBI;

- HaxoO0umbs PEelIeHus «GKM3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33]1a4, B KOTOPBIX
UCIIOJIb3YIOTCSI MaTEMaTUYECKUE CPEJICTBA;

- co30aeamy MPOAYKT (Pe3yabTaT NPOSKTHOM NEATEIbHOCTH), A1 U3YUEHUS U OIMCAHUs
KOTOPOTO UCTIONB3YIOTCS MaTeMaTHUYECKHE CPE/ICTBA.

9-# kaacc.
I'eomerpus
Hcnonv3zo6amsb pH pellIeCHUH MaTeMaTHYECKUX 3ajay, UX 0OOCHOBAaHUM U IPOBEpKE
HalJIEHHOTO PEIICHHs 3HAHUE O:

- TpU3HAKax M000us TPEYTrOJIbHUKOB;

- TE€OpeME O IMPONOPLUMNOHAIBHBIX OTPE3KaX;

- CBOWCTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;

- MPONOPLUHOHAIBHBIX OTPE3KaxX B IPSIMOYIOJbHOM TPEYTOJIbHUKE;

- NPONOPLUUOHAIBHBIX OTPE3KaxX B Kpyre;

- TeopeMe 00 OTHOIIEHUH IJIOLIAIeil T000HBIX MHOTOYT OJIbHUKOB;

- CBOMWCTBAX MPaBUIIbHBIX MHOIOYT'OJIBHUKOB; CBA3U MEXAY CTOPOHOM IPAaBUIILHOIO
MHOTOYTOJIbHUKA M PaJuyCaMH BIMCAHHOTO U ONMCAHHOTO KPYIOB;

- OIpeJIeNIeHUH JUTUHBI OKPYKHOCTHU U (popmyie 11t €€ BIYMCICHMS,



- (opmyIie TUIOIMAIH MPABHIBHOTO MHOTOYTOJIbHUKA;

- OIlpeJIeJIEHUH IJIoONIa U Kpyra U (hopMmyiie Ui e€ BlYucIeHus; hopmysie 1is
BBIYMCIICHHS TUIOIIA/IEHN YacTel Kpyra;

- IpaBWJIE HAXOXJICHUS CyMMBI M Pa3HOCTH BEKTOPOB, IPOU3BEACHUS BEKTOPA Ha
CKaJIAp; CBOMCTBA ITUX OllEepaluil;

- ONpEICIIEHUN KOOPAMHAT BEKTOPA U METOJaX UX HAXOXKICHMS;

- IIpaBWJIE BHINOJIHEHUN OmNepaluii HaJl BEKTOPaMH B KOOPJUHATHON (opMe;

- OIpeJIeJIEHUH CKAJIIPHOTO MTPOU3BECHNS BEKTOPOB U (hOopMyJIe Ui €ro HaXOXKAECHUS;

- CBS3M MEXIYy KOOpAMHATAMU BEKTOPOB U KOOPJMHATAMHU TOUEK;

- BEKTOPHBIM U KOOPAMHATHBIM METO/IaX PELICHHUs F€OMETPUUECKUX 3a1ad.

- ¢dopmynax 00bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX QUTYP:
napanienenunena, kyoa, mapa, HUIMHIpa, KOHyca.

- [lpumensms PU3HAKY TTO100US TPEYTOIHHUKOB MIPH PEIICHUN 3a71ad;

- pewiams MPOCTEHIINE 3a1a4l HA TPONIOPLIUOHAIIBHBIE OTPE3KH;

- pewiambs NPOCTEUIINE 3aa41 HA [TPABUIILHBIE MHOTOYT'OJIBHUKY;

- HaxoOoums JJIVHY OKPYKHOCTH, IUIOIIAAb KpYyra U ero 4acrei;

- 8bINOJIHAMG ONIEPALIUU HAJl BEKTOPAMHU B TEOMETPUUYECKON U KOOPAUHATHON (opMe;

- HaxoO0ums CKaJIIpHOE NPOU3BEICHHE BEKTOPOB U IMPUMEHSTD €ro JUIsl HaX0XKICHHS
Pa3IUYHBIX FEOMETPUUECKUX BEIUYUH;

- pewiams TeOMETPUUECKHE 3214l BEKTOPHBIM U KOOPAMHATHBIM METOA0M;

- npuMeHsAmb TEOMETPUUECKHE TPeoOpa30BaHMsl IJIOCKOCTU IIPU PEILICHUU
TFEOMETPUUYECKUX 3a7ay;

- Haxooums 00BEMBI OCHOBHBIX IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYp:
napanienenunena, Kyoa, mapa, HUInHApa, KOHYyca,

- Haxooumbs PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX
MCIIOJIb3YIOTCSI MAaTEMATHUECKUE CPECTBA;

- co30asamy MPONYKT (PE3yJbTaT NPOEKTHOMN AEATEIBHOCTH ), AJI U3YUEHUS U ONHUCAHUS
KOTOPOTO HCIIOJIB3YIOTCS MaTeMaTH4YECKUE CPENICTBA.

2. Conep:xaHue y4eOHOro npeamera «MarteMaTHKay
MartemaTuka 5-6 kaaccol
Apugpmemuxa
HarypaJjibHble ynciia

Psan HaTypanbHbIX yncen. [leciTuuHas 3anuch HaTypalbHbIX yncen. OKpyrieHue
HaTypaJbHbBIX YHCET.

Koopauuartsslii jiyd.

CpaBHeHMe HaTypabHbIX yKcell. Cll0)KeHUE U BBIUMTAHUE HATYPaJIbHBIX YMCEI.
CBolicTBa CII0KEHHUS.

YMHOKEHUE U JIeJIeHHe HaTypallbHbIX uKncell. CBoMcTBa yMHOKeHuUs. JleneHue ¢
octatkoM. CTeneHb uncia ¢ HaTypaJibHbIM ITOKa3aTeleM.

Jlenutenu U KpaTHbIe HaTypalbHOTO yucia. Haubonpmmii oOmmii Aeaurens.
Hanmensiiee obmee kpatnoe. [Ipusnaku nenmumocTt Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

IIpocTeie n cocraBHbIE uncna. PaznokeHne yncen Ha MPOCThIE MHOKUTEIH.

Pemrenue TekcTOBBIX 3a/1a4 apu(PMETHISCKUMHU CITOCOOAMH.

Apoon

OO6bIkHOBEHHBIE 1podH. OCHOBHOE CBOMCTBO ApoOu. Haxoxkaenue npolOu OT ynca.
Haxosxaenne yncna o 3HaueHUIo ero apodu. [IpaBunbHbIe U HeMpaBUIbLHBIE APOOH.
CMelIaHHbIE YUCIIA.
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CpaBHeHHE OOBIKHOBEHHBIX JIpO0€i U CMEIIaHHBIX uncell. ApupMeTuyecKre JecTBUS C
OOBIKHOBEHHBIMH JIPOOSIMU M CMEIIAHHBIMU YUCIIAMH.

Hecsatuunsie apoou. CpaBHEHHE U OKPYTIICHHE AECATUYHBIX ApoOeil. ApupmeTnueckue
JefcTBUS ¢ JeCITUYHBIME Jpo0sMu. [Ipukuaku pe3ynbraTtoB Beruucienuil. [Ipencrasnenue
JECATUYHOM TpoOU B BUI€ OOBIKHOBEHHOM JIpOOH M OOBIKHOBEHHOM B BUIE ACCATUYHOM.
beckoHeuHble nepuoanyecKe JecaTuIHble Jpoou. JlecsTuuHoe npubdimkeHne 0ObIKHOBEHHON
JIpoOwH.

OtHomenue. IIponeHTHOE OTHOLIEHKE IBYX YKcel. JleneHue uucia B JaHHOM
OTHoLIEeHNH. Macmrad.

ITponopuus. OcHoBHOE cBOMCTBO nponopuuu. [Ipsmast u o6paTHast IpoNnOPILHOHAIEHbIE
3aBHCHUMOCTH.

ITponentsl. Haxoxxnenue npoueHToB oT yncia. HaxoxxaeHne yncnia mo ero npoueHTaM.

Pemrenue TekCcTOBBIX 3324 apu(METHUECKIMH CIIOCOOAMH.

PanyuoHajJbLHBIE YHCJIA

[TonoxurenbHble, OTpULIATENIbHBIC YKca U 9uciio (.

[IpotuBononoxHeie yncia. Moaysb yncia.

Lenble uncna. Pannonanpubie yncna. CpaBHEHUE pallMOHAIBHBIX YHCEN.
ApudmeTrndeckre IeiCTBUS ¢ palliOHaIbHBIMU YrciaMu. CBOMCTBA CIOKEHUS M YMHOKEHUS
pallOHATBHBIX YUCEL.

Koopaunatnas npsimasi. KoopanHatHasi IIIOCKOCTb.

Beaununnbl. 3aBucHMOCTH MEXKIY BEITHYUHAMU

EnuHuns! AnuHbl, I10maamn, o0beMa, Macchbl, BpeMEHH, CKOPOCTH.
[IpuMmepsl 3aBUCHMOCTEN MeX Ay BenuuHaMu. [IpencraBienre 3aBUCUMOCTEN B BUJIE
dopmyin. Beruucnenus no popmynam.

Yucnoevie u OykeeHHblIe GbIpAdNCEHUA. YPAGHEeHUA

UucnoBble BbIpaXeHHs. 3HaU€HHE YMCI0BOrO BhIpaykeHus. [lopsaok neiictBuil B
YHCIIOBBIX BhIpakeHUsIX. bykBeHHbIe BbIpaskeHus. PackpbiTie ckobok. IlogoOHbIe cinaraeMele,
IpHUBEIEHNE NOJI0OOHBIX ciaraeMbix. @OpMyIIbL.

VYpauenus. Kopens ypaBHeHMs. OCHOBHBIE CBOMCTBA ypaBHEHUN. PelieHne TEKCTOBBIX
3a/1a4 C IOMOIIBIO YPAaBHEHHI.

dnemenmovr cmamucmuku, gepoamuocmu. Komounamopnuoie 3adauu
IIpencraBneHue AaHHBIX B BUJIE TaOJIUL], KPYTOBBIX U CTOJIOUATBIX JUAarpaMm, rpa)ukos.
Cpennee apudpmernyeckoe. CpegHee 3HaUYCHNUE BETUINHBI.
CayuaiiHoe coObiTHE. JIOCTOBEPHOE U HEBO3MOXKHOE COOBITUS. BeposTHOCTD citydaiiHOTo
coObITHsl. Pemenre KoMOMHATOPHBIX 3a/1a4.

I'eomempuueckue uzypoi. Uzmepenus zeomempuueckux 6ejluvduH

Ortpe3sok. [locTpoenne otpeska. [InnHa orpeska, soMaHoi. M3MmepeHue IMHBI OTpE3Ka,
IIOCTPOEHNE OTPE3Ka 3aJaHHOM JUIMHBL. [IlepumeTrp MHOroyronsHuka. [lnockocts. [Ipsamas. Jlyy.

VYroa. Bunsl yrios. I'pagycHas mepa yriia. 3mepeHue 1 HoCTpOCHHUE YIUIOB € MTOMOILBIO
TPaHCIIOPTHPA.

[Ipsmoyronsauk. Kagpar. Tpeyronsuuk. Bunel TpeyronbHuKoB. OKpY>KHOCTb U KPYT.
Jnuna okpyxHocTH. Yncio .

PasenctBo ¢uryp. [lonstue u cBoiictsa romaay. [Inomaas npsMoyrojabHUKa U
kBazpara. [Inomane kpyra. Ocb cHMMETpUH QUTYpHI.

Harnsiiaeie npeacTaBiaeHus 0 MPOCTPAHCTBEHHBIX (PUrypax: MpSMOYTOJIbHBIN
napajuienenunesn, Kyo, nupaMuaa, HUIUHAP, KOHYC, map, chepa. [Ipumepsl pazBepTok
MHOT'OI'paHHHUKOB, IIUIUH/Ipa, KOHYca. [loHATHE U cBolicTBa 00beMa. OObEM IPSIMOYTOJIBHOTO
napajuiesenuneaa u Kyoa.
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B3aumMHoe pacnonoxxenue AByX npsmbix. [lepnennukynspusie npsimble. [lapannenbHbie
npsiMbIE.
OceBas 1 IeHTpaJIbHasi CAMMETPUU.

Mamemamuka 6 ucmopuuecKom pazeumuu

Pumckas cucrema cuncienus. [lozunmonnsie cucremMsl cuncienus. O6o3nauenue mudp B
Hpesueit Pycu. CtapunHbie Mephbl IJIMHBL. BBeleHrEe MeTpa Kak eIMHUIBI JJIMHBL. MeTpudeckas
cuctema Mep B Poccun, B EBpone. Mcropus popMupoBanust MaTeMaTH4eCKUX CUMBOJIOB. J[pobu
B BaBunone, Erunte, Pume, Ha Pycn. OTKpbITHE AECATHYHBIX ApoOei. MUp MPOCTHIX YHCEI.
3omnotoe ceuenue. Yucio Hynb. [losBlieHNE OTPUIIATEIBHBIX YHCEIL.

Anreopa 7-9 kiaaccbl

AJireOpanyeckue BbIPaKeHUs!

BripaxxeHue ¢ nepeMeHHbIMH. 3HAUEHUE BBIPAXKEHUS C TIEpEMEHHbIMU. J(onycTMBIE
3Ha4YeHHe NepeMeHHbIX. ToxaecTBO. Tox1ecTBEHHbIE TPeoOpa3oBaHus anreOpanyeckux
BBIPAKECHMM. [[0Ka3aTeIbCTBO TOXKAECTB.

CreneHb ¢ HaTypalibHBIM IOKa3aTesneM U e€ cpoiicTBa. OnHouneHsl. OgHOWIEH
cTtaHfapTHoro Buaa. CteneHs ogHowieHa. MHOrowieHbl. MHOrousieH CTaHAapTHOTO BUJA.
Crenenp MHOrouneHa. CioxeHue, BBIMUTAHUE U YMHOXXEHHE MHOTOWIEHOB. DOpMYyIIbI
COKpAILEHHOTO YMHOXEHUS: KBaJIpaT CyMMbI U KBaJpaT Pa3HOCTHU ABYX BBIPAXKEHUH,
IIPOU3BE/ICHUE PA3HOCTU U CYMMBI JBYX BbIpaxKeHH. Pa3iioxkeHre MHOro4JIeHOB Ha
MHOKUTENH. BeiHeceHne 00111ero MHOKUTENS 3a CKOOKU. Metoa rpynnupoBku. PasHocTs
KBaJIpaToB JBYX BbIpaxkeHUil. CyMMa M pa3HOCTh KyOOB JIBYX BbIpaskeHuU. KBampaTHblit
TpéxwieH. KopeHb kBagpaTHoro tpéxuneHa. CBoiicTBa KBaipaTHOro TpéxuiieHa. Pa3noxeHnue
KBaJPAaTHOIO TPEXUJICHA HA MHOKHTEIIN.

Parmonanbsheie BeipaskeHus. Llenbie Boipaxkenus. [[poOHble Beipaxkenus. PanmonanbHas
JpoOb. OCHOBHOE CBOMCTBO pallMOHaNbHOM qpodu. CliojkeHne, BEBIYUTaHNE, YMHOKEHUE U
JIeJICHUE pallMOHATBHBIX Ipo0eii. Bo3BeneHue paninoHaaIbHOM IpOOH B CTETICHD.
ToxaecTBeHHbIE TPeoOpa30BaHMs pallMOHAIBHBIX BbIpakeHUH. CTeNeHb C 1IeTbIM [T0Ka3aTeleM
U €€ CBOMCTBA.

KBagparHbie kopHU. ApudMeTHUeCKUil KBaJApaTHbIM KOPEHb U €ro CBONCTBA.
ToxaecTBeHHbIE TpeoOpa30BaHMUs BBIPAXKEHUN, COJIEPKAIMX KBalpaTHbIE KOPHHU.

YpaBHeHust

VYpaBHeHue ¢ o1HOM nepeMmeHHo. Kopens ypaBHeHUs. PaBHOCHIIbHBIE ypaBHEHUS.
CBolicTBa ypaBHEHUH C OAHON IIEPEMEHHON. Y paBHEHHE KaK MaTEMAaTUYECKasi MOJIENb PEAIbHON
CUTYallUH.

JIuneitnoe ypaBauenue. KBagpatHoe ypaBuenune. @opmysa KOpHEW KBaApaTHOTO

ypaBHeHus. Teopema Buera. PanmonaneHele ypaBHeHUs. PelieHne pallioHalIbHbIX YPaBHEHUH,
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CBOJSIIIMXCS K JIMHEMHBIM UM K KBaJPATHBIM YPABHEHUSIM. PellleHne TEeKCTOBBIX 33134 C
IIOMOILBI0 PALIMOHAIIBHBIX YPABHEHUMN.

VYpaBHeHHe ¢ IByMs iepeMeHHbIMU. [ paduk ypaBHEHUs C IByMS IEPEMEHHBIMHU.
JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk.

Cucrembl ypaBHEHUH C IByMs niepeMeHHBIMU. [ paduyeckuii MeTo pelieHns CUuCTEMbI
YpaBHEHUU ¢ ABYMs IIEpeMEHHBbIMU. PellieHne cucteM ypaBHEHUN METOJO0M ITOACTAHOBKHU U
cnoxenus. CucreMa ABYX ypaBHEHHH ¢ JByMsI IEPEMEHHBIMU KaK MOJEIb PEaIbHOU CUTYaLlUU.

HepaBencrTBa

UucnoBble HEPABEHCTBA U MX CBOMCTBA. CI0KEHHE U YMHOKEHHE YNCIOBBIX
HepaBeHCTB. OlLeHuBaHUE 3HAaUEHUs BbIpaykeHusl. HepaBeHCTBO ¢ 0/1HOM IEPEMEHHOM.
PaBHOCWIBHBIE HEpaBEeHCTBA. UK CIIOBBIE IPOMEXKYTKH. JINHENHBIE ¥ KBaPATHBIC HEPABEHCTBA C
OJIHOM nepeMeHHO#. CUCTEMbI HEPABEHCTB C OJJTHON EPEMEHHOM.

Yucii0Bble MHOXKECTBA
MHoxecTBO 1 ero 35eMeHThl. CriocoObl 3a/1aHus MHOXeCTB. PaBHbIe MHOXKeCTBa. [lycToe
MHOkecTBO. [logmHOkecTBO. Onepanuu Haj i MHOKECTBaMU. MIuirocTpanus COOTHOLLEHU I
MEXy MHOXECTBAMHU C IMOMOIIbIO JUarpaMm Ditiepa. MHOKecTBa HaTypalbHBIX, LENbIX,

m
palMoHaIBHBIX YKCell. PalimoHansHOe Ynucio Kak 1po0b BHUIa > e meE Z,n €N, u kax

OeckoHeuHas nepuoanyeckas ApoOs. [IpencraBienue 06 nppaloHaIbHOM dKcie. MHOXECTBO
neiictBuTenbHbIX yncen. [IpeacraBneHue AeiCTBUTENBHOTO YKCia B BUe OECKOHEUHOM
HETIePUONYECKON AeCATUIHOM qpodu. CpaBHEHHE AEHCTBUTENBHBIX Yicel. CBs3b MEKIY
muoxectBamu N, Z, Q,R.

DyHKUNH

Yucnoevie pynkyuu

OyHKIIMOHAIBHBIE 3aBUCUMOCTH MEX 1y BenauHaMu. [lonstre pyHkunn. OyHKIHS Kak
MaTemMaThyeckas MoJieb peaibHoro mnpouecca. O01acTh onpeaesneHns u 001acTh 3HaYEeHUS
¢ynkuuu. Crnoco6sl 3aganus ¢pynkuuu. I'paduk ¢pynkuuu. [Toctpoenue rpadukoB GpyHKuuii
noMoIikko npeodpazosanuii puryp. Hynu pynxiuu. IlpomexyTkn 3HaKOMOCTOSHCTBA (DYHKIIUH.
[TpomexyTkH Bo3pacTaHus U yObIBaHUS (QYHKITHH.

Jluneitnas pyHKuuUs, oOpaTHas MPOMOPLUOHATIBHOCTD, KBaJipaTUuHas QyHKIHS,

byHKuus y:v"_X, UX CBOMCTBA U rpauKu.

Yucnoevle nocnedosamenpbHocmu

[Tonarue yucnoBoit nocneaoBaTenbHOCTH. KoHeuHbIe U OeCKOHEUHBIE
nocienoBarenbHOCTH. CrocoObl 3a7jaHNs OCIEI0BATEILHOCTU. ApUpMeTHIecKas u
reoMerpuueckas nporpeccuu. CBoHCTBa UIEHOB apu(PMETHUECKON U T€OMETPHUIECKON

nporpeccuii. @opmyibl 0011I€T0 WieHa apu(PMETUYECKON U FeOMETPUUECKON MPOTPECCHIA.
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®DopMyIbl CyMMBI N- IEPBBIX WICHOB apu(PMETHIECKOW 1 reoMeTpuueckoi nporpeccuii. Cymma

0ECKOHEYHOM reOMETPUUECKOMN MPOTPECCHH, Y KOTOPOit Iql <2 1. TIpencrasnenne
NEPUOANYECKON TeCATUYHON ApoOU B BUE OOBIKHOBEHHOI IpOOH.

JJieMeHThI NPUKJIATHOH MATEeMATHKHI

Maremarnueckoe MoaenupoBanue. IIpouentasie pacuérsl. Dopmyiia CI0KHbBIX
nporeHToB. [TpubnmxEnnbie BeraUCIeHUsI. AOCOIIOTHAS U OTHOCUTENbHAS TIOTPEIIHOCTH.
OcHoBHbIE TpaBUiIa KOMOMHATOPUKH. YacToTa U BEPOSATHOCTD CIYYaitHOTO COOBITHSL.
Kiaccnueckoe onpenenenue BeposiTHocTh. HauanbHble cBeieHus o cratuctuke. [IpencraBinenue
JAHHBIX B BUJIE TAOJIHUII, KPYTOBBIX U CTOJIOUATHIX TUarpaMM, rpadukos. CTaTucTHueckue
XapaKTEpUCTUKU COBOKYITHOCTHU JAHHBIX: CPEHEE 3HAUCHHUE, MO/Ia, pa3Max, MEIMaHa BEIOOPKH.

Auaredpa B HCTOPHYE€CKOM Pa3BUTHH

3apokaeHue aareopbl, KHUTa 0 BOCCTAHOBIIEHUU M MPOTHUBOIOCTAaBIEHUH MyxaMmMea
anb — Xopesmu. Mcropust popMupoBaHUst MaTeMaTHIeCcKoro si3bika. Kak 3apoauiace unes
KoopauHaT. OTKPBITHE UPPALUOHATBHOCTH. M3 MICTOpUHU BOSHUKHOBEHHS (HOPMYJT TS pEIICHHS
ypaBHeHui 3-ii u 4-it creneneit. Mcropus pazsutus noHsatus pynkuun. Kak 3apoaunaces Teopust

BeposaTHOcTel. Yncna @ubonayuu. 3agaua JI. [Tuzanckoro (PuboHaYuM) O KPOIHKAX.

I'eomeTpus 7-9 kiaaccol

IIpocreiimme reomerpuyeckue Gpurypsl

Touka, npsamas. OTpe3ok, ay4. Yroia. Buasl yrioB. CMexHble U BEPTUKAJIbHBIE YTJIbL.
buccekrpuca yria.

[Iepecekaronuecs u napaiienbHbie npsaMele. [lepniennukyisapabie npsamsie. [Ipuznaku
NapajuIeJIbHOCTH psiMbIX. CBOMCTBA NapauIeIbHBIX NPSIMbIX. [IepneHuKkysap 1 HaKIOHHAs K
IPSIMOI.

MHOroyroJibHuUKH

Tpeyronbauku. Bunpl TpeyroabHukoB. Menuana, OuccekTpuca, BbICOTa, CPEAHSS JINHUS
TpeyroiapHuKa. [Ipu3Haku paBeHCTBa TPEYroiabHUKOB. CBOMCTBA M MIPU3HAKH PABHOOEPEHHOTO
TpeyroiabHuka. CepeIuHHBINA epneHuKysp orpeska. Cymma yrioB TpeyroibHuka. BHemnue
yrisl TpeyronbHuka. HepaBeHCTBO TpeyroiabHuKa. COOTHOIIEHUS MEXy CTOPOHAMM U yIJIaMH
TpeyronbHuKa. Teopema [Tudaropa.

[TonoGHbIe TpeyronbHUKU. [Ipru3Haku mog00Hs TpeyroJbHUKOB. TOUKN IepeceyeHns
MearaH, OMCCEKTPUC, BBICOT TPEYTOJIbHUKA, CEPEIUHHBIX MEPIEHANKYISIPOB CTOPOH
TpeyroiapHuKa. CBOHCTBO OMCCEKTPUCH] TpeyroiabHUKa. Teopema daneca. Merpuueckue
COOTHOILIEHUS B IPSIMOYTOJIbHOM TpeyrojabHuke. CHHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC OCTPOTO
yria npsIMOYroJbHOIO TpEYrojapHuKa 1 yriioB oT 0 1o 180. @opmyisl, CBA3BIBAIOLINE CUHYC,
KOCHHYC, TAHT€HC, KOTAaHI'€HC OJTHOTO U TOTO ke yriia. Pemenune TpeyroibHUKOB. Teopema
CHUHYCOB U T€OpEMa KOCUHYCOB.

Yetbipéxyronpuuku. [lapamnenorpamm. CBolicTBa U pU3HAKU HapajieIorpaMma.
[IpsimoyroapHUK, pOMO, KBaJpaT, UX CBOICTBA U npu3Haku. Tpanenus. CpenHsis JIUHUS Tpare-
LIUU U €€ CBOMCTBA.

MHoroyroiasHuKU. Beimykiible MHOTOyrojapHUKHA. CymMMa yIiloB BBIITYKJIOTO
MHOTOyrojibHuKa. [I[paBUIIbHBIE MHOTOYTOJIBHUKH.
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OxpyxHOCTH N KpYyr. 'eoMeTpH4ecKkue nocrpoeHunst

OKpy>XHOCTb U KpYT. DJIIEMEHTBI OKPYKHOCTHU U Kpyra. l{eHTpanbHble U BIMCAaHHBIE
yribl. KacaTenpHast K OKpYKHOCTH U €€ CBOMCTBA. B3auMHOE pacronoxeHue npsamon u
OKpYykHOCTH. OnMcaHHas U BIMCAaHHAs! OKPYXHOCTH TPEyrojbHUKA. BrincaHHble U OnMcaHHbIE
YeThIPEXYTOJbHUKH, UX CBOMCTBA U NPU3HAKU. BrircaHHbIE U ONMCAaHHbIE MHOTOYTOJIBHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHBII NEPICHAUKYIIAP OTPE3Ka U
Ouccexrpuca yria kak [MT.

I'eomeTpuueckue nocTpoeHUs HUPKYJIeM U TUHEHKONH. OCHOBHBIE 3a]a4M HA
IIOCTPOEHHUE: TOCTPOCHUE YIJIa, PABHOI'O JAHHOMY, IOCTPOEHHE CEPEINHHOTO MEPIEHANKYISIpa
JAHHOT'O OTPE3Ka, HOCTPOEHUE NMPSAMOM, MPOXOIALIEH Yepe3 TaHHYIO TOUKY U
NEPIEHIUKYJIPHON JTaHHOW NPSIMOM, MOCTpOEHUE OMCCEKTPUCHI AaHHOTO yria. Iloctpoenune
TPEYroJIbHUKA 10 3aJJaHHBIM 351eMeHTaM. Merog 'MT B 3aauax Ha MOCTpOECHHUE.

N3mepenne reomeTpu4ecKux BeJTUYMH

JlnunHa otpeska. PaccTossHue Mexay AByMsi TOUkaMmu. PaccTostHuE OT TOUKHU A0 MPSAMOM.
Paccrostnue Mexny napasuieIbHbIMU PSIMBIMU.

[IepumMeTp MHOrOYroJIbHUKA.

JlinHa OKpyXHOCTH. [{n1Ha 1yru OKpYy>KHOCTH.

I'panycHas mepa yriia. BennunHa BnrcaHHOro yria.

[TonsTus nuomaau MHOroyrojbHrka. PaBHoBenukue gpurypsl. Haxoxaenue miomaau
KBaJpara, NpsiIMOYroJIbHUKA, TapaJljIeIorpaMma, TPEyroJbHUKA, TPareuu.

[Tonstue mmomanu kpyra. [Tnomanas cekropa. OTHOIIEHUE TUIOMAEH TOT0OHBIX UTYP.

JexapToBble KOOPANHATHI HA MJIOCKOCTH

dopmysa pacCTOSHUS MEXAY AByMs Toukamu. KoopauHaTsl cepeiuHbl 0OTpe3Ka.
VYpaBHeHue Gpurypsl. YpaBHEHUS OKPYKHOCTH U IPSAMON. YTII0BOM KO3 PULIMEHT MPsIMOii.

BekTopsl

[Tonstue BekTopa. Moayns (anuHa) BekTopa. PaBHbie BekTopbl. KomnnneapHsie
BeKkTOpbl. KoopanHatel BekTopa. Cii0)keHHE U BBIUNTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha
yucio. CkalsipHOE IPOU3BEACHNE BEKTOPOB. KocHHYC yriia Mexay AByMs BEKTOpaMH.

I'eomeTpuueckue npeodpazoBaHus

[TonsTre o mpeodpazoBanuu Gurypsl. [IBuxenne purypsl. Buasr neuxeHus: Gurypsl:
napaJuleJIbHBIN IEPEHOC, 0CeBasi CAMMETpHS, [IEHTpalbHasi CHMMETPHS, TOBOPOT. PaBHbIe pu-
rypsl. 'omorterus. [logobue puryp.

DJIeMeHTBhI JIOTUKHU

Onpenenenne. Akcuomsl U TeopeMsbl. [JokazaTenbeTBo. Jloka3aTensecTBO OT MPOTUBHOTO.
Teopema, obpaTHas nanHoU. HeoOxonumMoe 1 joctaTouHOE yCiIoBUs. YIOTpeOIeHNe Joruye-
CKHX CBSI30K eClil..., Mo ..., mo20a U moJjbko mo2od.

I'eomeTpusi B HCTOPUYECKOM PAa3BUTHH

N3 ucropuu reomerpun, «Havana» EBkinpa. Mcropus nsaroro nocryinara EBkinaa.
TpuronomeTpust — Hayka 00 U3MEPEHUU TPEYTrobHUKOB. [locTpoeHne npaBuIbHbBIX
MHOTOyToJIbHUKOB. Kak 3apoauiace uues KoopauHar.

H.N. JIoGauesckwii. JI. Ditnep. @anec. [Tudarop.

3. TeMaTHYecKoe MJIAHUPOBAHUE U BU/ABI J1eSITEJIbHOCTH YUYAITUXCS .
MareMmaTuka. 5 kiaacc
5 yacoB B Heaenro, Bcero 170y

YpoBeHb 00yueHusi: 0a30BBIil.
®opMbl OPraHu3aluM yueOHOro npouecca: HWHIUBUAYaIbHbIE, TPYIIOBLIE, GPOHTATIbHBIE,
KJIACCHBIC U BHEKJIACCHEBIC.
@DopMBbI KOHTPOJIS: CAaMOCTOsITEIbHAs paboTa, MaTEMaTHYECKUN TUKTAHT, KOHTPOJIbHAS
paboTa, yCTHBIH OIpoc, MUChbMEHHBIN OMPOC, TECTUPOBAHHE, ITPaKTHYeCKas paboTa,
WHIVUBUIYalbHBIE 3aIaHUs, PELICHUE 3a1a4.
Cucrema OUeHUBAHUS: TPATUIIUNOHHAS.
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KoJua-Bo

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B J€AATCJILHOCTH YYCHUKA

Ne nmap. Coaeprxanue yueOHOro MaTepuaJa N .
4acoB (Ha ypoBHe y4eOHBbIX JelCTBHI)
I'naga 1 HatypajbHble yncIa 20
1 Psin HaTypasibHBIX unCen Onucvieams CBONCTBA HATYPAJIbHOTO psAja. UMTaTh U 3anuchiBaTh HaTypalbHbIC YHCIIA,
CpaBHUBATb U YIOPSAA0UYUBATh UX.
2 [Mudpsl. [ecsaTuunas 3anuch 3 P yHopAn
HATYDAIBHEX THCEI Pacnosnasams Ha yepTexax, pUCYHKaX, B OKPYXaIOLIEM MUPE OTPE30K, MPSAMYIO, JIyY,
IUIOCKOCTh. [IpUBOIUTE IpUMEPHI MOAETIEH ATUX (PUTYD.
3 Otpe3sok 4 Hzmepsimo niaunbl 0Tpe3koB. CTPOUTH OTPE3KHU 3aJaHHON JIMHEL PemaTs 3a1aun Ha
4 [nockocts. [psivas. Jlyd 3 HaXO0XKJCHUE JJIMH OTPE3KOB. BrIpaxkaTh 01HM eTMHUIIBI JUIUH Yepe3 apyrue. [IpuBoautsb
IpUMEPHI TPHOOPOB CO HIKAIAMH.
5 Ilxana. KoopauHaTHEIH Ty4 3 Cmpoums Ha KOOPIMHATHOM JIy4€ TOUKY C 3aJaHHON KOOPAMHATOM, OIPENEIIATh
6 CpaBHEHHE HATYPAIBHBIX YHCEIT 3 KOOpAHHATY TOYKH
[ToBTOpEHME U cucTeMaTU3aLus 1
yueOHOro MaTepuaia
Konrponbnas pabora Ne 1 1
I'naga 2
Cio:xeHue U BbIYMTAHUE 33
HATYPaJbHBIX YHCEJ
7 CrnosxeHue HaTypaJbHBIX YHUCEN. 4 Dopmynuposams CBOWCTBA CIOKECHUS U BHIYUTAHUS HATYypabHBIX YUCEJI, 3aITUCHIBATH
CBoiicTBa ClI0KEHUS 3TH CBOMcTBA B BUIe GopMyIl. [IpuBOIUTE NpUMeEpBl YUCIOBBIX U OYKBEHHBIX
BbIpakeHuH, hopmyi. COCTaBIISATh YUCIOBBIC 1 OYKBEHHBIE BEIPAKEHUS 110 YCIOBHUIO
8 Brrantanne HaTypaitbHBIX YHCENT p » bopwmy YK N P y
3agaun. Pemars ypaBHeHHs Ha OCHOBAaHUH 3aBHCUMOCTEI MeX/ly KOMIOHEHTaMU
9 YucnoBble U OyKBEHHBIE BBIPAKECHHUS. JNIEUCTBUH CIOKEHUA U BLIYUTAHUS. PelaTh TEKCTOBLIE 3a1aUH ¢ IIOMOIILIO COCTaBICHUSI
Dopmybl ypaBHEHHIA.
KoutpossHas pabora Ne 2 1 Pacnoznaeams Ha yepTexax U pUCyHKax yIJibl, MHOTOYTOJIbHUKH, B YACTHOCTH
TPEYrOJbHUKH, MPSIMOYTOJILHUKH. Pacrio3HaBaTh B OKPYKAIOILIEM MUPE MOJEIH ITHX
10 VYpaBHeHue 3 duryp.
11 Yron. O603HaueHNUE YITIOB 2 C noMo1IbI0 TPAaHCTIOPTUPA U3MEPATH TPAlyCHBIE MEPHI YIJIOB, CTPOUTH YIJIbI 33JJaHHOM
IpagyCHOM Mephl, CTPOUTH OUCCEKTPHUCY AaHHOTO yria. KinaccupuuupoBaTh yIiibl.
12 Bunet yrnos. 3mepenue yrios 5
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Kou-Bo XapaKTepuCcTHKA OCHOBHBIX BH/IOB [1eITEJIbHOCTH YYeHHKA
Ne nmap. Coaeprxanue yueOHOro MaTepuaJa N .
4acoB (Ha ypoBHe y4eOHBIX JAeicTBHIl)
13 MHoroyronsHUKH. PaBHBIE GUTYPEI 2 KnaccudunupoBaTs TpeyroJbHUKH 110 KOJMYECTBY PAaBHBIX CTOPOH U 10 BHJIaM HX YTJIOB.
OnwuchIBaTh CBOMCTBA MPSMOYTOJIBHUKA.
14 TpeyronbHUK U €r0 BUJIbI 3 PAMOYT
Haxooums ¢ nomo1pto (GopMys epuMeTpbl NPSIMOYTOJIbHUKA U KBajparta. Pemars
15 [Tpsimoyronbauk. Och CUMMETPUN 3 3aJ]auu Ha HAXOXKJCHUE IEPUMETPOB PSIMOYTOJIbHUKA U KBA/IpaTa, TpalyCHON Mepbl
burypst YIJIOB.
Cmpoump JTIOTUYIECKYIO IIETIOUKY PaCCYKIICHHH, COMTOCTABISATh MOTYYCHHBIH PE3YNIbTaT C
[ToBTOpEHME U cucTeMaTU3ALUS 1 YCIIOBHEM 3a/1a4H.
yuebHoro marepuana Pacnosnasamo Gurypbl, IMEIOIINE OCh CHMMETPUH
KonrtponbHas padora Ne 3 1
I'nasea 3 YMHoOKeHHE U NeJIeHHE 37
HATYPAJbHBIX YHCEJ
16 Ymuoxenue. [lepemecturensHoe 4 Dopmynuposams CBOWCTBA YMHOXKEHHUS U JICIIEHUS] HATYypaJIbHBIX YUCEJI, 3alUChIBATh 3TU
CBOMCTBO YMHOKEHHUS cBoiicTBa B BUJIe popMyJl. Peniath ypaBHEHUsI HA OCHOBAaHUH 3aBUCUMOCTEN MEXTY
KOMIIOHEHTaMHU apU(PMETUIECKUX TEeHCTBUH.
17 CouerarenbHOE U PACIPENCIUTENILHOE 3 Haxoo pu¢ A n
. axoO0ums OCTATOK TIPH JICJICHUHU HATypalbHBIX gucel. [1o 3a1aHHOMY OCHOBaHHIO U
CBOWCTBA YMHOXECHUS pH A yP a y
MIO0Ka3aTeJI0 CTENEHH HaXOAUTh 3HAUE€HHE CTEIEHU YuCIIa.
18 Henenne 7 HaxoauTh mimomaay npsMoyroibHUKa U KBajpara ¢ nomouiso Gopmyn. BeipaxaTs oqHu
19 Jlenenue ¢ octaTkoM 3 CAMHUIBI ILTOIIAN Hepes Npyrie. .
Pacnosznasamsv Ha uepTexax M pUCyHKaX MPSIMOYTOIBHBIN Mapaieenumne/, THpaMuIy.
20 Crenenp yncna 2 Pacrnio3HaBaTh B OKpyXaroleM MUpe MoJienu 3TUX ¢uryp. M3o00paxats pa3BEPTKU
KourponsHas paGota Ne 4 1 MPSIMOYTOJIBHOTO MapaJUICIIeTIUIICAa U TTHPAMHU/IBL.
Haxooums 00bEMBI IPSIMOYTOILHOTO MapalieenuIea U Kyoa ¢ moMOIIso GopMyIL.
21 Inomans. Ilnomans npaMoyrobHuKa 4 BripaxkaTh 0JHU €IMHHUIBI 00BEMA YEpE3 IPYyTHE.
22 [IpsiMoyTrobHBIN Mapaienenumnes. 3 Pewamb koMOMHATOPHBIE 3a]1a4U C TIOMOIIBIO ITepedopa BapUaHTOB
[Mnpamua
23 O06BEM NPAMOYTOJILHOTO 4

napauiciicnmicaa
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KoJua-Bo

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B J€AATCJILHOCTH YYCHUKA

Ne nmap. Coaeprxanue yueOHOro MaTepuaJa N .
4acoB (Ha ypoBHe y4eOHBIX JAeicTBHIl)
24 KombunaTtopusle 3a1aun 3
[ToBTOpEHME M cucTEMaTU3ALUSA 2
yueOHOro Marepuasa
KonTtponbnas padora Ne 5 1
I'naga 4 O6bIKHOBEHHBIE 1POOH 18
25 [TonsiTie 0OBIKHOBEHHOM ApoOH 5 Pacnosnaéams 00bIKHOBEHHYIO Ap00b, TPABUIIbHBIE U HEMPABUIbHBIE TPOOH,
CMeIlIaHHbIE YHCIIa.
26 [IpaBunbHbIE U HETIPaBUIIbHBIE IPOOH. 3
CpasHenue 1po6ei YuraTh U 3aIUCHIBATh OOBIKHOBEHHBIE APOOH, cMelaHHble yncia. CpaBHUBATb
OOBIKHOBEHHBIE IpOOU ¢ paBHBIMHU 3HaMeHaTeNsiMu. CKIIaZpIBaTh U BEIYNTATH
217 Crnoxenue u BeIYMTAHHUE IPOOEH ¢ 2 OOBIKHOBEHHBIE IpoOU ¢ paBHBIMH 3HaMeHaTensIMu. [IpeoOpa3oBbIBaTh HEMPABUIIBHYIO
OJIMHAKOBBIMM 3HAMCHATCIIAIMHA Ipo0Ob B CMELIaHHOE YHMCII0, CMEIIAHHOE YUCIIO B HEPABUIBHYIO Ap00b. YMEThH
28 J[poGH ¥ JieIeHte HATYPATBHBIX HHCE 1 3aMMCBIBAaTh PE3yabTaT ACJNCHUsS IBYX HAaTypallbHBIX YUCEll B BUJIe OOBIKHOBEHHOH 1podu
29 CMernranHbIe YnCITa 5
IToBTOpEHME M cucTeMaTU3aUs 1
y4eOHOro Matepuana
KonTposabnas padora Ne 6 1
I'nasa 5 lecaTnunbie Apodu 48
30 [IpencraBnenue o JeCATUYHBIX APOOSIX 4 Pacnosnaéamu, yntaTh 1 3aIUCHIBATH JeCATUYHbIE IpoOu. Ha3biBaTh pa3psiibl
N €CSATUYHBIX 3HAKOB B 3aMCH JIECATUUHBIX Jpobeii. CpaBHUBATH AeCATUYHBIE APOOU.
31 CpaBHEHHE IECATHYHBIX TpoOei 3 o A AP p A AP
OKpyrasaTh JECATUYHBIE IPOOU U HATypaJIbHbIE YHCIA. BRIMOIHATS NPUKUAKY
32 OKPYF JICHUC YHCCII. HPHKI/IILKH 3 pe3yabpTaToB BEIYHCJICHUN. BBEITTOMHATE apI/Iq)MeTI/IqGCKI/Ie JNEUCTBUS HaJ JECITUIHBIMU
33 Ci10’xeHH€e U BBIYUTAHUE JECATUIHBIX 6 JPOOSAMH.
npoGeii Haxooums cpennee apupmeTnueckoe HECKOJIbKUX yKcel. [[puBoAUTh MpUMeEphl CPeTHUX
3HAUEHUH BEJIIMYUHBL. Pa3bsACHATH, UTO TaKOE «OAMH MpOoLEHT». [IpeacTaBiaTs NpoLEHTHI
KonTtponbHas padora Ne 7 1
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Koia-Bo XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B J€AATCJILHOCTH YYCHUKA

Ne nmap. Coaeprxanue yueOHOro MaTepuaJa N .
4acoB (Ha ypoBHe y4eOHBIX JAeicTBHIl)
34 YMHOXEHHE IeCATHYHBIX IpooOeit 7 B BUJIE JCCATUYHBIX APOOEH 1 AecATHUHBIEC APOOH B BUJE MPOLEHTOB. HaxoauTh mponeHT
o OT YKCJIa ¥ YUCIIO 110 €T0 IPOIIEHTaM
35 Jlenenue necATUYHBIX ApoOeit 9 pol
Kontponbnast pabora Ne 8 1
36 Cpennee apudmernueckoe. Cpennee 3
3HAYCHHUE BEIINIHHBI
37 [TpouenTsl. Haxoxnenue nporeHToB ot 4
qrcia
38 Haxoskzaenue yncia no ero npoueHTam 4

[ToBTOpEHME U cUCcTeMAaTU3ALUS
y4ueOHOro Marepuaia

KonrtponbHas padora Ne 9 1

IToBTOpEeHUE U ccTEeMATH3AIMS YU4eOHOTO 14
MaTepuaja

VYnpaxHeHus 1711 IOBTOPEHUs Kypca S Kiiacca 13

Kontponbnas padora Ne 10 1
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MaTtemMaTHKAa. 6 Kj1acc
6 yacoB B Henenro, Bcero 204 gaca

e a Coepskanie y1eGHoro MaTepuaia Kou-Bo XapakTepuCcTHKA OCHOBHBIX BH/IOB JeAAT€IbHOCTH YYeHHKA
? nap- P y P 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHI)
I'naga 1 lenuMoCTh HATYPAJIBHBIX YHCEJI 22
1 Jlenutenu U KpaTHble 3 Dopmynuposams ONpeNENeHUs OHATHIA: AeITUTENb, KpaTHOE, IPOCTOE
YHCII0, COCTABHOE YUCII0, OO 1eIUTeNh, HANOOIBIINM 001U
2 [Tpusznaku genumocty Ha 10, Ha 5 1 Ha 2 3 ’ » OO 1 > m
JIeTUTENb, B3aMMHO ITPOCTHIE YUCIIa, 001iee KpaTHOE, HauMEHbLIIee
3 [Tpusnaku nenuMocTy Ha 9 i Ha 3 4 o0lIee KPaTHOE U MIPU3HAKH JAEIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
4 TIPOCTHIC H COCTABHBIE THCIA 3 Onucviéams TIpaBUiia HAXOXKIEHUS HaUOOJIbIIETO OOIIETo ASTUTEN]
(HOM), nanmensbiero o6mero kpatHoro (HOK) Heckonbkux uucen,
5 Hanbonpumii obmuii nenurens 4 pa3IoKeHUsI HaTYPAJIbHOIO YUCIIa HA IIPOCThIE MHOXKUTENIN
6 Haumensniee obmee kpaTHoe 4
KonTponbnas padora Ne 1 1
I'nasa 2 O0bIKHOBEHHBbIE 1POOH 47
7 OcHOBHOE CBOKMCTBO ApOOH Dopmynuposams ONIPEEICHUS TTOHATHI: HECOKpaTUMas ApoOb, oOTuit
3 Coxpamenne mpobeit 4 3HaMeHaTesb JBYX JIpoOeii, B3auMHO oOpaTHble yucia. [IpuMeHsTh
OCHOBHO€ CBOMCTBO JIp0o0M /7151 coKpatieHust 1pooeit. [IpuBoaute
9 [pusenenue 1pobeit Kk 00IEMY 3HAMEHATEHO. IpoOu K HOBOMY 3HameHaTel0. CpaBHHUBATh OOBIKHOBEHHBIE APOOH.
Cpasrenue npobeii BoinonusaTe apudmernyeckue neicTBUs HaJ OObIKHOBEHHBIMU
10 CrnosxeHue 1 BRIYUTaHUE APOOEii 5 JPOOSAMH.
Haxoauts 1po0b OT 4Kcia ¥ YUCIIO MO 33JaHHOMY 3HAYEHHUIO €r0
KonTponsHas padora Ne 2 1 npo6u. IIpeobpa3zoBbIBaTH OOBIKHOBEHHBIE APOOH B IECATUUHBIE.
11 YMHOXKeHHe 1pobeit 6 HaxonuTe necarnunoe npubnnkenne 0ObIKHOBEHHOH JIpo0H
12 Haxoxxnenue npo6u oT ymncna 4
Kontponbnas padota Ne 3 1
13 B3anmuo obpaTtHbIe uncna 1
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Koa-Bo

XapaKTepMCTmca OCHOBHBIX BUI0B 1€ATCJIbHOCTH YYCHHUKA

Ne map. Coaepixkanue yueOHOro MaTepuajia N .
4acoB (Ha ypoBHe y4eOHBIX AeliCTBHI)
14 Jlenenue npobeit
15 HaxoxxaeHne yncia mo 3Ha4eHUIO ero Ipoou 4
16 [IpeoOpazoBanre OOBIKHOBEHHBIX IpOOEH B
JeCATUYHbIE
17 beckoneuHble epuoanyecKue AecaTuYHbIe ApoOu 2
18 Hecstuunoe npubImxenre 0ObIKHOBEHHON ApoOu 2
KontponbHas padota Ne 4 1
I'naga 3 OTHOWIEHUS U IPONIOPIUH 35
19 OTHomeHus 3 Dopmynuposams ONPEEICHUS MOHATUI: OTHOLLEHUE, TPOIIOPIU,
MPOIIEHTHOE OTHOIIEHHE ABYX YHCEJ, TPSIMO MPOIIOPIIUOHAIBHBIE U
20 [Iponoprun 6 port JBYX » 11P poriopt
00paTHO NPONOPLUOHATIBHBIE BEIUUUHBL. [IpUMEHATH OCHOBHOE
21 IIpotieHTHOE OTHOIICHHE JBYX YHCEIT 4 CBOMCTBO OTHOIIEHHS ¥ OCHOBHOE CBOWCTBO MPONopuuu. [[puBoauTh
KouTpossHas pabora Ne 5 1 IIPUMEPHI U ONUCHIBATH CBOMCTBA BEJIMYUH, HAXOAAILINXCS B IPSMOH U
00paTHOW POTOPIHMOHATBHBIX 3aBUCUMOCTSIX. HaxouTh MpoIieHTHOe
22 IIpsimast 1 0OpaTHas MPONOPUHOHAIHEIC 3aBHCHMOCTH 3 OTHOIIEHHE ABYX 4ncel. JlennTs 4ucIo Ha IpONOpLIUOHAIbHBIEC YACTH.
23 JlesieHue 9rucia B JaHHOM OTHOIIEHAH 2 3anucvieams ¢ TOMOIIbIO OYKB OCHOBHBIE CBOWCTBA APOOH,
OTHOILIEHMSI, TPOTOPLIUH.
24 Oxpy»HOCTb H KpyT 3 Ananuzuposamv HGOPMALHIO, TIPEICTABIEHHYIO
25 I[J'[HHa OKPY>KHOCTH. H_]'[()]_]_Iaﬂb Kpyra 4 B BHUJAC CTOJIOYATHIX U KPYTr'OBBIX IUArpaMm. HpeI[CTaBJ'ISITL
MHGOPMAIIHIO B BUIE CTOIOYATHIX M KPYTOBBIX AHArPAMM.
26 [{ununp, KOHYC, Map 1 $op . pyTos P
IIpusooums ipuMepbl CIy4alHbIX coObITHIH. HaxouTh BepoATHOCTh
27 Jnarpammsl 4 CJIy4ailHOro COOBITHSI B OIBITAX
o o C PaBHOBO3MOKHBIMHU HCXOJJAMH.
28 Crnyuaiineie coObITHS. BeposaTHOCTh cityyaitHOTO 3 p A
COBLITHS Pacnoznasams Ha yepTexax U pUCyHKaX OKPYKHOCTb, KpyT, LWIMHID,
KOHYC, chepy, 1ap ¥ UX 3JIeMEHThI. Pacrio3HaBaTh B OKpYy’KaroIieMm
KonTtponbHas padora Ne 6 1 Mupe Mozenu 3Tux ¢uryp. CTpouTh ¢ HOMOUIBIO IIUPKYJISI OKPYKHOCTb

3aJJaHHOTO paauyca. M300paxars pa3BEPTKU LMIMH]PA U KOHYCA.
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Koa-Bo

XapaKTepMCTmca OCHOBHBIX BUI0B 1€ATCJIbHOCTH YYCHHUKA

Ne map. Coaepixkanue yueOHOro MaTepuajia N N
4acoB (Ha ypoBHe y4eOHBIX AeliCTBHI)
HazbiBaTh npubmmxkénHoe 3HaueHue yncia. Haxoauts ¢ momMonibo
(bopMyI1 JUIMHY OKPY>KHOCTH, TUTOMIA/Ib KPyTa
I'naea 4 PaumonajbLHbIE YHCJIA U JeHCTBUS HAJA HUMH 81
29 [TonoxuTrenpHbIe U OTPUIIATEIBHBIE YUCIIA 2 IIpusooums pUMeEpbI UCTIOIB30BAHUS TTOJOKUTEIBHBIX U
30 KOOPIMHEATHAT IpAMAs 3 OTPHLATENLHBIX HCEIL. d)opMynnp(u)BaTI, ompezienenue KoopzmvHaTHoﬁ
npsiMoii. CTpoUTh Ha KOOPAUHATHOU MPSAMOM TOUKY C 33JIaHHOU
31 Lenbie yncna. PannonanbHbIe Yncia 2 KOOPMHATOM, OIPEIEIISITH KOOPAUHATY TOYKH.
32 Moyt uncia 4 Xapaxmepuzoeams MHOXKECTBO LENbIX ynucesl. OObSICHITH MOHSITHE
MHO>KECTBA PALIMOHAIBHBIX YUCEIL.
33 CpaBHeHue uncen 4 Dopmynuposams onpeaeneHue Moy yicina. Haxoauts Moayib
KonrposnbHas pabota Ne 7 1 aucrna.
CpasHusams pallioHaNbHbIE Yncia. BeimonusaTe apudmernyeckue
34 CnioxeHue paMoHaNIbHBIX YHCEl 4 NEACTBHS HaJl PAMOHAIBHBIMU YMCIIaMU. 3alUChIBATh CBOMCTBA
35 CBoOICTBA CIIOKEHUS palMOHAJIBHBIX YHCEI 3 apI/I(l)MeTI/ILIeCKI/IX )IeﬁCTBHﬁ HaZ palluOHAJIbHBIMU YN CJIAMU B BU/IC
dbopmyn. HazeiBath k03(ppunineHT OyKBEHHOTO BBIPAKECHHUSI.
36 BErMuTaHNe pALHOHATLHEIX YHCEN 5 Ilpumensimo CBOWCTBA NIPU PELICHUU ypaBHEHUM. PelaTts TeKCTOBBIE
KonTtponbHast pabora Ne 8 1 3a/1a4y C TOMOIIBIO YPAaBHEHHM.
37 VMHOYKEHHE PaLHOHATbHBIX THCEN 4 Pacnosnasams Ha yepTexkax U pUCyHKAX NEPHIEHANKYISIPHBIE U
napajuiesibHble MpsiMble, (UTYPBI, UMEIOIINE OCb CHMMETPHH, LIEHTP
38 CBolicTBa YMHO)KEHHUS PallMOHAIBHBIX YUCEI 3 CUMMETpPHHU. YKa3bIBaTh B OKPYXKAIOIIEM MUPE MOJIEIH ITUX QUTYD.
39 Koo duruent. PacrpenenuTembHoe CBoicTBo 6 DopMyIMpOBaTh ONpeAeIeHUE NEPIEHAUKYISPHBIX MPSAMBIX U
YMHOKCHHS napajuIeabHbIX NPSMbIX. CTPOUTH ¢ IOMOIIBIO YTOJIbHUKA
MEePIEeHIUKYJIApHBIE IPSIMbIE U MapajuiebHbIE IPSIMbIE.
40 Jlenenue paluoHaIbHBIX YHCEN 5 Obvsacuamsb ¥ WITIOCTPUPOBATH MOHIATHE KOOPIUHATHOM TIIOCKOCTH.
KonTpomsHas pabota Ne 9 1 CtpouTh Ha KOOPJAUHATHON MIOCKOCTH TOYKH C 3a/IaHHBIMU
- KOOpJAMHATaMM, ONPEAEIATh KOOPAUHATHI TOYEK Ha MJIOCKOCTH.
41 Pemenue ypasnenmi 6 CTpouTh OTEIbHbIE TPAPUKU 3aBUCUMOCTEN MEXY BETUUYUHAMM I10
42 Pelenne 3a1a4 ¢ MOMOIIBIO YPABHEHHI 7 TOYKaM. AHAJIM3UPOBATH IPa(PUKH 3aBUCUMOCTEHN MEXly BeTMUYNHAMU
(paccTosiHUE, BpeMsl, TeMIeparypa u T. I1.)
Kontponbnas padorta Ne 10 1
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Koa-Bo

XapaKTepMCTmca OCHOBHBIX BUI0B 1€ATCJIbHOCTH YYCHHUKA

Ne map. Coaepixkanue yueOHOro MaTepuajia 4ACOB (Ha ypoBHE yueBHbIX feiicTBHi)
43 [lepnenqukynspHble IPsMbIE 3
44 OceBas 1 LIEHTpaJIbHass CUMMETPUN 4
45 [TapannenpHble psiMble 2
46 KoopaunatHast miaockocThb 5
47 I'paduxu 4
KonTponbnas padorta Ne 11 1
IToBTOpeHune U cucreMaTu3anus y4eOHOro MaTepuaa 25
VYnpakHeHus A HOBTOPEHUsI Kypca 6 kiacca 24
Kontponbnas padora Ne 12 1
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Auredpa. 7 kaacce

4 qaca B Hezemo, Bcero 136 yacon)

Ne KonuyectBo XapakTepucTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYeHHKA
nap Conep:xkanue y4yeOHOTro MaTepuasa N N
. 4acoB (Ha ypoBHe y4eOHBbIX AeHCTBH)
I'naea 1 JInneiiHoe ypaBHeHHE C OHOM 17
nepeMeHHOH
1 Beenenue B anredpy 3 Pacnoznasams uncioBble BbIpaKE€HUS U BBIPAXKEHUS C IEPEMEHHBIMHU, JIMHEHHbIE
N N aBHeHU. [[puBOANTE MPUMEPHI BBIPAKEHUN C IEPEMEHHBIMH, JIMHEHHBIX

2 JluHeitHOe ypaBHEHHE C OJTHOM 6 yp A. 1 PHBOI prMEp p p ’

A ypaBHeHU. COCTaBIIATh BBIPAXKEHUE C IEPEMEHHBIMU 110 YCIOBHIO 33/1a4U.
BoimonHaTe peoOpa3zoBaHus BbIpAaXKEHUN: IPUBOIUTH MOJOOHBIE ClaraeMsle,

3 Pemienue 3a1a4 ¢ NOMOILBIO ypaBHEHHUH 6 packpeiBaTh CKOOKH. HaxouTh 3HaueHNEe BhIpaKEHHsI ¢ IEPEMEHHBIMU MTPU 33aHHBIX
TTOBTOPEHHE 1 CHCTEMATH3AIIHS 1 3HAYCHUsX NepeMeHHbIX. KitaccupummpoBars anredpandeckrue BHIPasKeHHs.
y4e6HOro MaTepHaia OnuceIBaTh LENbIE BBIPAXKECHHUS. } §

Dopmynuposams onpeerIeHue IMHEMHOro ypaBHeHUs. PemaTe nnHeliHoe ypaBHEHNE
KontpossHas padora Ne 1 1 B o01eM Bujie. IHTepripeTnpoBaTh ypaBHEHHE KaK MaTEMAaTHYECKYIO MOJIEIb
peanibHOM cuTyanuu. ONUCHIBaTh CXEMY PELIEHUS] TEKCTOBOM 3a7jaun, IPUMEHSTh €€
JUIsl pEeIIeHNUs 3a1a4
I'naga 2 llenvle BbIpaKeHHs 66
4 ToX1eCcTBEHHO paBHbIE BBIPAXKEHUS. 2 Dopmynuposamsw:
ToxnectBa onpedenenus: TOXKIECTBEHHO PaBHBIX BBIPAXKEHUH, TOKIECTBA, CTEIICHHU C
HaTypaJIbHbIM IOKa3aTesieM, OJJHOWIEHA, CTAaH/IapTHOT'O BUJIA OJJHOUJICHA,
5) CrerneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM
K03 pHILIMEHTa OTHOWIEHA, CTENIEHH OJJTHOUWIEHA, MHOIOWJIeHa, CTETIEHH MHOTOYJICHA;
6 CBolicTBa CTENEHU C HATYPAILHBIM 4 ceoticmea: CTENIeHH ¢ HaTypaJIbHBIM MOKa3aTesieM, 3HaKa CTENeHHU;
IMoKa3aTejieM npaeuna: 10Ka3aTeabCTBA TOXKIAECTB, YMHOXKCHMS OJHOYJIECHA HAa MHOTOYJICH,

7 OIHOWIEHHI 4 YMHO>KEHHUSI MHOTOWICHOB.

/loka3vieams CBOMCTBA CTENEHU C HATypaJIbHBIM IIOKA3aTeJIeM. 3alIUChIBaTh U

8 Muorounens! 2 JIOKa3bIBaTh (POPMYJIBI: IPOU3BEICHUSI CYMMBI M Pa3HOCTH JIBYX BBIPQKEHUM, PA3HOCTH
CUIOKEHME 1 BLIMWTAHAE MEOTOWICHOB 4 KBaJpaToOB JBYX BBIPAXKEHUMN, KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTU JBYX

BBIPAXEHH, CyMMbI KYOOB U pa3HOCTH KyOOB /IBYX BBIPQKEHUH.
KonTponbnas padota Ne 2 1

24




KoauuyectBo XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH Y4eHUKA
nap. Coaeprxanue yueOHOro MaTepuaJa - N
4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)

10 | YMHOX€eHHE OJJHOUIEHA HA MHOTOUJIEH ) Buviuucnams 3HaueHNE BBIPAXKEHUN ¢ IEpeMEHHBIMU. [IpUMeEHSTH CBOMCTBA CTENIEHU

11 | VYMHOKCHNE MHOIOUICHA Ha 5 IUTsI TpeoOpa3oBaHusl BbIpaKEHUN. BBIMONMHIATL YMHOKEHUE OJHOYWICHOB U BO3BEACHUE
MHOFOWICH OJIHOYJIEHA B cTeNEeHb. [IpUBOANTH OHOWIEH K CTaHIaPTHOMY BH]Ty. 3alMChIBAaTh

MHOTOYJIEH B CTaHJAPTHOM BH/JIE, OTIPEAEISATH CTEIIEHb MHOTOWJICHA.

12 | Pa3znoxeHue MHOTOWJICHOB Ha 4 [TpeoOpa3oBBIBaTh MPOU3BEACHUE OAHOUICHA U MHOTOYICHA; CYMMBI, PA3HOCTH,
MHOXHUTENU. BriHecenne o0mero MPOU3BEJICHUS IByX MHOTOWICHOB B MHOTOWICH. BBITIOIHATH pa3ioKeHUe MHOTOWICHA
MHOXHTEJS 38 CKOOKH Ha MHOKHTEIIA CIIOCOOOM BBIHECEHUS OOIIET0 MHOKHUTEIS 38 CKOOKH, CIIOCOOOM

13 | PasnoskeHme MHOFOWICHOB Ha 4 TPYNIHUPOBKHU, IO (HOpPMyIIaM COKPAIIEHHOTO YMHOXKEHUS U C IPUMEHEHUEM
MHOKHTETH. METoJ| rpyIHpPOBKH HECKOJIbKUX crioco0oB. Mcnonp30BaTh ykazaHHbIE IPe0Opa3oBaHus B IIpoLecce

pellleHus: ypaBHEHUH, I0Ka3aTeIbCTBa YTBEPKICHUH, pEIICHUs TEKCTOBBIX 3a7a4
KonTponbnas pabora Ne 3

14 | IIpon3BeneHue pasHOCTH U CYMMBI ABYX 4
BBIPAKECHUI

15 | Pa3HocCTh KBagpaToOB ABYX BBIPAKEHUI 3

16 | KBagpaT cymMMBbl U KBaJpaT pa3HOCTH 5
JIBYX BBIpaKCHHIA

17 | IlpeoOpa3oBaHre MHOTOWICHA B 4
KBaJpaT CyMMBbI WJIM PA3HOCTH ABYX
BBIPAKECHUI
Kontponbnas pabora Ne 4 1

18 | Cymma u pa3HOCTh KyOOB JABYX 3
BBIPKECHUIN

19 | [IpumeHeHue pa3IMYHBIX COCOOOB 4
pa3I0KEeHUs] MHOTOUWIECHa Ha
MHOKHUTENIH
[loBTOpEeHHE cucTemMaTu3anus 2

yueOHOro Marepuasna
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KonuuyectBo XapaKkTepuCcTHKA OCHOBHBIX BU0B JeATEJbHOCTH Y4eHHKA
mnap. Coaeprxanue yueOHOro MaTepuaJa - .
4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
Konrponsnas padora Ne 5 1
I'nasa 3 ®yukuun 18
20 | CBsa3u Mexay BenuunHamu. OyHKIUA 4 IIpuooums mpuMepsl 3aBUCUMOCTEN MEXy BelnurMHaMu. Pasnnyars cpenu
3aBHCHUMOCTEN KIIMOHAJIbHBIE 3aBUCUMOCTH.
21 | CocoObl 3amanusi PyHKIIMH 4 bynxu . .
Onucviéams nowsimusi: 3aBUCUMOIN M HE3aBUCHMOH NepeMeHHbBIX, (DYHKIIMH, apryMeHTa
22 I'paduk Gpynkunu 3 ¢byHKkuny; cnocoOsl 3aaanus GyHKunu. PopMyIMpOBATH ONpeesIeHUs: 00IacTu
23 | JTuneiinas bynxims, eé rpaduky 5 OIpeeICHUs Q)y}EKuHI/I, o0nacTu 3HaueHUN QyHKIUY, rpaduka QyHKIMH, TUHEHHON
CBOMCTRA (byHKLINH, TPSIMON MPONOPLUUOHATBHOCTH.
Buviuucnams 3HaueHne QyHKIMY 110 33JJaHHOMY 3HaueHuIo aprymenTa. CocTaBiaTh
IloBTOopenue n cucreMaTu3anus 1 Tabnuibl 3HaueHud GpyHkuu. Ctpouts rpaduk GyHkuuu, 3aganHon Tabauyxo. 1o
y4ebHoro mMarepuana rpaduky QyHKIHH, SIBISIONIEHCS MOICIBIO peabHOTO MPOIlecca, ONPEACIIATh
KoutpounsHas pa6ora Ne 6 1 XapaKTepUCTUKH 3TOro npouecca. CTpouTs rpaduk TMHEHHON QYHKIUU U IPIMOM
PONOpLUMOHATIbHOCTU. ONUCHIBATH CBOMCTBA 3TUX (PYHKIINH
I'naga 4 Cucrembl JTUHEHHBIX YPAaBHEHUH € o5
ABYMS NepeMeHHbIMHU
24 | YpaBHEeHUS C IByMs IEpEMEHHBIMU
o IIpugooums npumepsvi: ypaBHEHUS C ABYMS IEPEMEHHBIMU; TMHEHHOIO YPaBHEHUS C
25 | JIuneiiHOe ypaBHEHHE C JBYMsI 4 p puMepsL- P JIBYMA TIEp > yP
JBYMsI IEPEMEHHBIMU; CUCTEMBI JIBYX JIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMY;
NEPEMEHHBIMU U €ro rpaduk
pEaIbHBIX ITPOLIECCOB, /Ul KOTOPHIX YPAaBHEHUE C IBYMs [IEPEMEHHBIMU UJIM CUCTEMA
26 | CucreMbl ypaBHEHUI ¢ IBYMsI 4 YPaBHEHUH ¢ JBYMS [IEPEMEHHBIMU SBJIAIOTCS MATEMATHYECKUMHU MOJIEIISIMH.
nepeMeHHbIMU. ['papuyeckuil MeTost OnpenensTs, ABISETCS JIM Napa YUCEI PELIEHUEM JaHHOTO YPAaBHEHHUS C ABYMs
PEICHNA CUCTCMBI IBYX JIMHENHEBIX MIEPEMCHHBIMU.
ypaBHeHI/Iﬁ C ABYMs IICPCMCHHBIMU @opMyﬂupogamb;
27 | Pemenue cucTeM HHERHBIX ypaBHEHHIT 3 onpeoeneHus: pellIeHUs] ypaBHEHUS C IByMsI IEPEMEHHBIMU; YTO 3HAYUT PEIIUTh
METOIOM TOJCTAHOBKH YPABHEHHE C JIBYM# II€PEMEHHbIMH; rpaduKa ypaBHEHUS C IBYyMs NepeMeHHbIMHU;
JMHEHHOr0 ypaBHEHUS C IByMS IIEpEMEHHBIMU; PEIICHUS CUCTEMbl YPAaBHEHUH C IBYMSI
28 | Pewenue cucreM JTMHEWHBIX ypaBHEHUN 4 IIePEMEHHBIMH;
METOJIOM CJI0KEHUS C6801icmea ypaBHEHUH C IByMs IEPEMEHHBIMU.
29 | Pemenwue 3a1a4 ¢ TOMOIIBIO CHCTEM 5 Onucviéamy: CBOMCTBA TpadyKa JUHEHHOTO YpaBHEHHSI B 3aBUCUMOCTH OT 3HaYSHUN
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KonuuyectBo XapaKkTepuCcTHKA OCHOBHBIX BU0B JeATEJbHOCTH Y4eHHKA
mnap. Coaeprxanue yueOHOro MaTepuaJa - .
4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
JIMHEUHBIX YpaBHEHUMN K03 PHUIKEHTOB, rpaduIecKuii METO PELICHHUS CUCTEMBI JIBYX YPaBHEHUI C ABYMS
IIEPEMEHHBIMH, METOJI IIOICTAHOBKU U METOJ CJI0KEHUS JJIsl PELICHHSI CHCTEMBI 1B
IToBTOpEHME N CUCTEMATH3ALIMS 1 peMm ’ ALTTON e AP FBYX
JMHENHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.
yueOHOro Marepuasa .
Cmpoumsb TpaduK JMHEHHOTO ypaBHEHHUS C IByMsI lIepeMeHHbIMU. Perare cucremMsl
Kontponsnas pabora Ne 7 1 JIBYX JIMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.
Pewams TeKcTOBBIE 3a7]a41, B KOTOPBIX CUCTEMA JABYX JIMHEHHBIX YPABHEHUH C JBYMsI
IIEPEMEHHBIMU SBIISECTCA MATEMATHYECKOW MOJIENIBIO PEAIBHOTO MpoLecca, U
MHTEPIPETUPOBATH PE3YNIbTAT PEILIEHUS CUCTEMBI
IToBTOpEHue U cucTeMaTH3anus y4eOHOro 10
MaTepuaia
VYnpaxHeHus Uil IOBTOPEHUS Kypca 7 Kitacca 7
HToroBast KOHTpOJIbHAs paboTa 1
PesepBHbIe yachl 4J1 MPOBEIEHUSA TOPOACKHUX, 2

00J1aCTHBIX MOHUTOPHHTOB U KOHTPOJIBHBIX
pabot
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Auredpa. 8 kiaacce

4 qaca B Henemo, Bcero 136 gacoB)

Ne Coaepixanue yueOHOTo Kou-Bo XapaKTepuCcTHKA OCHOBHBIX BH/IOB [IeITEJIbHOCTH YYeHHKA
nap. mMaTepuajia 4acoB (Ha ypoBHe y4eGHBIX JelicTBHIi)
I'nasa 1 PaniuonanbHble BbIPpaKeHUsI 55
1 PannonanbeHble 1pobu Pacnosznaseamu nienple panoHaTbHBIE BBIPAKEHHS, APOOHBIE palliOHAIbHBIC
o o BBIP)XEHUS, IPUBOJUTH IPUMEPbI TAKUX BBIPAKECHUH.
2 OCHOBHOE CBOMCTBO pallMOHAIBHOMN 4 p » IPHBOJL PUMEp p
poGu Dopmynuposamyp:
onpeodenenus: PAlMOHAIBHOTO BBIPAXKEHUS, IOMYCTUMbIX 3HAUE€HUH I1epeMeHHOH,
3 | CioxeHue U BBIYMTAHUE PAIIMOHATIBHBIX 4 TOXKIECTBEHHO PABHBIX BBIPAKEHHH, TOXKIECTBA, PABHOCHIILHBIX YPAaBHEHHH,
JpOGEH ¢ OIMHAKOBBIMH 3HAMEHATENSIMU paroHalIbHOTO YPaBHECHMS, CTCIICHU C HYJICBBIM MMOKA3aTECIIEM, CTCIIEHU C LICIIbIM
4 CITOIKEHME 1 BEIMHTAHHE PAIHOHATHHBIX 7 OTPHIIATEIILHBIM TIOKA3aTeIeM, CTAaHAAPTHOTO BHU/IA YMCIIa, OOpAaTHOMN
npo0eit ¢ pa3HBIMU 3HAMEHATEISIMU TIpOTIOPHMOHATIEHOCTH, . .
ceoticmea: OCHOBHOE CBOWCTBO pallMOHAJIbHOM IpOOH, CBOMCTBA CTENIEHU C LIEJIBIM
Kontponbnas padota Ne 1 1
rokaszaTesyieM, ypaBHeHUH, QyHKIUN Y = —;
) YMHOXEHUE U IeJIEHHE PAlMOHAIBHBIX S) n
npoOeii. Bo3Benenue panuoHanbHOM npaeuna: CIOKEHUs, BRBIYUTAHUS, YMHOXKEHUS, JIeIEHUs 1po0eii, BO3BeIeHUs IpoOU B
IpoOu B CTENCHb CTEINEHb; YCIIOBUE PAaBEHCTBA APOOU HYIIIO.
Jloka3vieams CBOWCTBA CTENIEHHU C LIEJIBIM ITOKA3aTeNIeM.
6 ToxnecTBeHHbIe TpeoOpa3zoBaHus 10 . . . .
. Onucvigams TpadUIecKuil METO PEIICHHUS YPAaBHEHHIA C OJJHOM ITePEeMEHHOM.
paIroHaTBFHBIX BBIPAKCHUH . -
IIpumensams OCHOBHOE CBOMCTBO PAaLlMOHATIBHOM JpoOU AJIsi COKpaLCHHS
Konrponsnas pabora Ne 2 u npeoOpaszoBanus gpodei. [IpuBoauTs qpodu Kk HOBOMY (00IIEMY) 3HAMEHATEIIIO.
7 PaBHOCHIIbHbIE YPABHEHUS 4 HaxoauTe cymmy, pa3HOCTh, IPOU3BEICHUE U YACTHOE IpoOel. BrImomHATh
PaloHATbHbIE yPaBHEHHS TOKIECTBEHHBIE MPEOOPa30BaHMSI PAIIMOHATBHBIX BEIPAKEHUH.
Pewamv ypaBHEeHHs ¢ IEpEMEHHOI B 3HaMeHarese Apoou.
8 CTereHp ¢ LEeIbIM OTPUIATEIEHBIM 5 Ilpumensimov CBOMCTBA CTETICHU C IIEJIBIM TTOKa3aTesIeM ISl TPeo0pa3oBaHUs
IIOKa3aTeIeM BBIPAKCHHUMH.
9 CBOIJiCTBA CTENEHH C LIEJIBIM ITOKA3aTEIEM 3anuceiéamb YUCIIA B CTAHIAPTHOM BHUJIC.
10 4

k
Oynkius Y =—u e rpadux
X

Buvinonnsams nocrpoenue u ureHue rpadpuka GyHKIuu Y = —
n
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Conep:xkanue y4eOHOTO Koua-Bo XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
nap. MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
KonTponbnas padorta Ne 3 1
I'nasa 2 KBagpaTHbie KOPHH. 30
JleiicTBUTEILHBIE UM CJIA
11 | Oynxups y = X u eé rpaduk Onucviéams: IOHSITHE MHOKECTBA, DJIEMEHTAa MHOXKECTBA, CIIOCOOBI 3a/IaHuUs
12 | Ksaparsie xopen. Apudmermacckii 4 MHOKECTB; MHOKECTBO HATYPAbHBIX MHCEI, MHOKECTBO LIEIIBIX THCEI, MHOKECTBO
KBATPATHBIH KOPEHB palMOHAIBHBIX YUCEN, MHOKECTBO JIEHCTBUTENBHBIX YUCEI U CBSI3U MEXY 3TUMHU
YHICJIOBBIMA MHOKECTBAMU; CBSA3b MEKY OECKOHEUHBIMU JECITUUHBIMU IPOOSIMU U
13 | MHOX€CTBO M €r0 3JIEMEHTBI 2 palroOHaNbHBIMH, UPPALIMOHAIBHBIMUA YUCIIAMH.
14 | MoaMuo)ecTBO. Oneparyy Haj 2 Pacnosnasams panmonanbHble U UppaloHaIbHbIe yncia. [I[puBoAUTh MpUMEpHI
MHOKECTBAMI palMOHANBHBIX YHCEIl U UPPALMOHATIBHBIX YUCEN.
3anuceieamsb ¢ IOMOIIBIO (HOPMYJT CBOMCTBA JEHCTBUMN C JECHCTBUTEIHLHBIMHU
15 | YucnoBble MHOXKECTBA 3 YHCIIAM.
16 | CoiicTBa aprMETHIECKOTO 5 Dopmynuposam:
KBAJPATHOrO KOPHI onpeodenenus: KBaAPaTHOTO KOPHS U3 YKclia, apu(MEeTHUECKOro KBaJpaTHOrO KOpHs
U3 YUCJIa, PaBHBIX MHOXKECTB, TIOJIMHOKECTBA, IEPECECUECHUS MHOXKECTB, 00BETUHEHUS
17 TomneCTBevHHHe npeoOpazoBaHUs 7 MHOKECTB;
BBIPKCHHH, CONCPKAILMX KBAZPATHBIC ceoticmea: GyHKIAN Y = X2, apr)METHIECKOTO KBaJPATHOTO KOPHS, hyHKIIHN
KOpHH
y=x.
18 OyHKIUA Y = «/; u e€ rpadux 3 Jlokazvieams CBOWCTBA apU(PMETUIECKOTO KBAAPATHOTO KOPHSL.
KonTtponsHas padora Ne 4 1 Cmpoums rpaguxu QyHKimi y = X'u y= \/;
[IpumensTH NOHATHE apU(PMETHUECKOTO KBaIPATHOTO KOPHS JIJIsl BBIYUCIICHUS
3HAYECHUH BBIPAKECHUM.
Ynpowame Beipaxenus. Pemats ypaBHeHus. CpaBHUBATh 3HAYEHUS BBIPAXKEHUH.
BrimonHaTe npeoOpa3oBaHye BEIPAKEHUI ¢ TPUMEHEHUEM BBIHECEHUSI MHOKHTEIS
M3-TI0J] 3HaKa KOPHsI, BHECEHUE MHOKHUTEIIA MO/ 3HAK KOPHS. BBINOIHATH
0CBOOOXKJICHHE OT UPPALMOHATIBLHOCTH B 3HAMEHATEIEe APOOH, aHAIIN3 COOTHOIICHHH
MEXKy YMCIOBBIMA MHOKECTBAMH U UX AJIEMEHTaAMHU
I'naga 3 KBanpaTrHble ypaBHeHHs 35
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Conep:xkanue y4eOHOTO Koua-Bo XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
nap. MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
19 | KBazgparsble ypaBHeHUs. Pelenue 4 Pacnoznasame v TpUBOAUTH IPUMEPHI KBAIPATHBIX YPABHEHUM pa3JIMUHBIX BUJIOB
HETOJHBIX KBaIPATHBIX YPABHEHUN (TOTHBIX, HETIOJIHBIX, MPUBEAEHHBIX ), KBAIPATHBIX TPEXUJICHOB.
. Onucvleamsb B O0IIEM BUJIE PEILICHUE HETIOTHBIX KBAIPATHBIX YPaBHEHUH.
20 | ®opMmyia KOpHEW KBaJpaTHOTO 5 HI 1€ p P yp
e —— Dopmynuposamsy:
onpeodeneHus: ypaBHEHUS NIEPBO CTENEHU, KBaIpaTHOI'O ypaBHEHUS; KBaIpaTHOIO
21 Teopema Buera S TpEXWICHA, TUCKPUMHUHAHTA KBAJAPATHOTO YPABHEHUS
KoutpossHas paGora Ne 5 1 1 KBaJIpaTHOTO TPEXUJIEHA, KOPHS KBAaAPAaTHOrO TPEXWIEHA; OMKBAIPATHOTO
ypaBHEHUS;
22 | KBagpaTHblil TPEXWICH 5 C601iCcmea KBaIpaTHOTO TPEXUIICHA;
23 | Pemenuie ypaBHEHUIH, KOTOPBIE CBOISATCS 7 meopemy Buera u o6patHylo eii Teopemy.
K KBa[PATHBIM YPAaBHEHHSM 3anucvieamo 1 foKa3bpIBaTh (POPMYITy KOpHEN KBaJpaTHOrO ypaBHeHus. Mccnenosars
KOJIMYECTBO KOPHEU KBAaJPaTHOTO YpaBHEHHUS B 3aBUCUMOCTHU OT 3HaKa ero
24 PanmonaneHble ypaBHEHUS Kak 7 JHCKPUMHUHAHTA.
MaTeMaTHaCCKUC MOZICII PEATIbHBIX Jloxazvieams meopemvl: Buera (IpAMyIo U 00paTHYIO), O Pa3jIokKEHHHU KBaJIPATHOTO
cuTyaru TpEXUJIEHa HA MHOKHTENIHU, O CBOMCTBE KBAPATHOIO TPEXWIEHA C OTPULIATETLHBIM
Kontponbnas padota Ne 6 1 AUCKPUMHHAHTOM.
Onucvieams Ha IPUMEpPax METO/1 3aMEHbI IEPEMEHHOM ISl pellieHUs] ypaBHEHUH.
Haxooums xOpHU KBaJIpaTHBIX YPaBHEHUN Pa3NUYHBIX BUAOB. [[puMeHATH Teopemy
Buera u o6patHyto eif TeopeMy. BoINONHATE pa3inokeHne KBaJApaTHOro TpEXUIEHa Ha
MHOXUTENN. HaxoauTh KOpHU ypaBHEHUH, KOTOPbIE CBOJATCS K KBaIpaTHBIM.
CocTaBnsTh KBaapaTHbIC YpaBHEHUS U YPABHEHH S, CBOAIINECS K KBaIpaTHBIM,
SIBJISIFOLIMECS. MATEMATUUECKUMHU MOJIENISIMUA PEabHBIX CUTYyaINil
IToBTOpEeHue u cucreMaTu3anus yueOHOro 16
MaTepHaJia
VYnpaxHeHus sl TOBTOPEHUS Kypca 8 Kiacca 12
Kontponbnas padota Ne 7 1
PeszepBHBIe yackl 17151 TPOBEACHUS TOPOJICKUX, 3

00J1aCTHBIX MOHUTOPUHIOB U KOHTPOJIBHBIX padboT
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Auredpa. 9 kaace

4 yaca B Henenro, Bcero 136 yacos

Ne Conep:xxanue y4eOHOT0 Koua-Bo XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
nap. Marepuajia 4acoB (Ha ypoBHe y4eOHbIX AeiicTBHif)
I'nasa 1 HepaBenctBa 25
1 YucnoBble HEPAaBEHCTBA 4 Pacnosnasams 1 IpUBOIUTE IPUMEPBI YHCIIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMU,
o JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM, JBOMHBIX HEPABEHCTB.
2 OcCHOBHBIE CBOWCTBA YMCIIOBBIX
Dopmynuposamn.:
HEPABEHCTB . .
onpeoeneHus: CPAaBHEHUS JABYX UMCEN, PELICHUS HEPABEHCTBA C OJHON NEPEMEHHOM,
3 CnoxeHue u YMHOKCHHNC YUCJIOBBIX 3 PaBHOCHJIbHBIX HEPABECHCTB, PELICHMUSI CHCTEMBbI HEPABEHCTB C oJIHOH nepeMeHHoﬁ, o0iacTu
HCPaBCHCTB. OHCHI/IBaHI/Ie 3HAYCHUA OIIpENICIICHUS BEIPAKCHUS,
BBIPAKCHUA C60ticmea YUCIOBBIX HEPABEHCTB, CJIOKEHUS U YMHOKEHHS YUCIIOBBIX HEPABEHCTB
4 HepaBeHCTBA ¢ OJIHOI TIepEMEHHOi 2 Jlokazvieams: CBOWCTBA YHCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUH U YMHOKEHUU
YHCJIOBBIX HEPABEHCTB.
Pemenue HepaBeHCTB € OJIHOU 6 Pewame nuHeliHble HEpaBEHCTBA. 3alMChIBAaTh PELICHUS HEPABEHCTB U UX CHUCTEM B BUJIE
nepeMeHHOM. YucnoBsle YHCIIOBBIX IPOMEXYTKOB, 00BEANHEHHS], IEPEeCeUeHHs YUCIOBBIX TPOMEKYTKOB. Pemats
HPOMEKYTKH CUCTEMY HEpaBEHCTB € 0JIHOM nepemeHHON. O1leHUBaTh 3HaueHue BelpaxkeHus. M3o0paxarsb
6 CHCTeMbI IMHEIHBIX HEPABEHCTB C 6 Ha KOOPAMHATHOM NMPSIMON 3a/laHHbIE HEPABEHCTBAMHU YHCIIOBBIE TPOMEXKYTKH
OJIHOM NIEPEMEHHOMN
Konrponsnas padora Ne 1 1
I'naga 2 KBanparnunas pyHkuus 44
7 [ToBTOpEHME U paciIupeHue 4 Onucvieams IOHATUE QYHKIMU KaK MPaBUjia, YyCTAHABIMBAIOLETO CBSA3b MEKIY AIEMEHTaMU
CBEJIeHUH 0 PyHKIHH JIBYX MHOKECTB.
o Dopmynuposams.:
8 CaoiicTBa QyHKIINH 4 pIYIUp
onpedenenus: Hyls GYHKIUU; TPOMEKYTKOB 3HAKOTIOCTOSHCTBA (YHKIMHU; (PYHKIINH,
9 Kak moctpouts rpadpuk Gpynxuum y BO3pacratoiieii (yObIBaroIIei) Ha MHOXKECTBE; KBAAPATUUHON (HYHKIIMH;, KBaJIPATHOTO
= kf(X), €CJIN U3BECTCH Fpa(l)I/IK HEPaBEHCTBA;
¢bynkmn y = f(x) ceolicmea KBaJpaTHIHOW (DYHKITHH;
o i i +a;
10 | Kax moctponts rpaduu dyHKimii y 4 npasuia NOCTpoeHus rpagukoB GpyHKIKH ¢ mOMOIIBI0 peodpa3oBanmii Buaa f(x) — f(x)+a;
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Conep:xxanue y4eOHOT0 Koua-Bo XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
nap. MarepuaJia 4acos (Ha ypoBHe y4eOHbIX JeiicTBUIi)
=f(x) +buy="f(x+a), ecnu f(xX) — fix + a); f(x) — kf(x).
u3BecteH rpaduk pynknun Yy = f(X) Cmpoums Tpaduku QyHKIHI ¢ TOMOIIBI0 MpeodpazoBanwmii Buaa f(X) — f(x) + a;
< f(x) = f(x + a); f(X) — kf(x).
11 | KBagparuunas ¢pyHkums, e€ rpaduk 7 () — fC ); 1(x) %) . .
U CBOlCTEA Cmpoums rpaduk kBaapatuuHoit pynkuuu. [1o rpaduky kBagpaTHuHON (PYHKIIMH ONUCHIBATH
e€ CBOICTBA.
Kontponsnas padora Ne 2 1 Onucvieamsb CXeMaTUYHOE PACIIONIOKEHUE Mapad0JIbl OTHOCUTEIHHO OCH a0CIIHCC B
12 | Pemienue KBATPATHBIX HEPABEHCTB 7 3aBHCHMOCTH OT 3HaKa CTApIIEro K03 punreHTa U TUCKPIMHUHAHTA COOTBETCTBYIOIIETO
KBaJPaTHOTO TPEXUJICHA.
13 | Cucrembl ypaBHEHHH C IBYMs 7 Pewamp xBaipaTHBIE HEPABEHCTBA, HCIIOB3YS CXEMY PACIIOIOKEHUS apadoIIbl
NEPEMCHHBIMHA OTHOCHUTEJIFHO OCH aOCIIHUCC.
14 | Pemenmue 3a1a4 ¢ MOMOIIBIO CHCTEM 6 Onucviéams rpauIecKuil METO/I PEIICHUS CUCTEMBI JIBYX YPaBHEHHI C ABYMS
ypaBHeHHii BTOPoil CTeneHH MEePEeMEHHBIMH, METO/I TOJICTAHOBKU U METOJ CJIOKEHUS JJISl PeLICHHS] CUCTEMBI IBYX
ypaBHEHUH C ABYMS NIEPEMEHHBIMH, OJHO U3 KOTOPBIX HE SIBIIAECTCS JIMHECHHBIM.
Kontponbnas padota Ne 3 1 P o
ewiams TEKCTOBBIE 33/1a4H, B KOTOPBIX CUCTEMA JIBYX YPaBHEHHI C ABYMS IIE€PEMEHHBIMU
ABJIIETCS. MATEMATUUYECKOI MOJIENIbIO PEaJIbHOTO IPOLECCa, U MHTEPIIPETUPOBATH PE3YJIbTAT
pELIeHUs] CUCTEMBI
I'naga 3 JnemeHTbI NPUMEPHOH 2
MaTeMaTUKHU
15 | Maremarnueckoe MOAEINPOBAHNE 4 IIpusooums npumepuwi:
N MaTeMaTUYECKUX MOJIEJIEH pealbHbIX CUTYAINi; TPUKIAIHBIX 33/1a4; TPUOIMKEHHBIX
16 [IponieHTHBIE pacyETHI 4 A p yauum, Ip A flat, Tp >
BEJIMYMH; UCIOIB30BaHUSI KOMOMHATOPHBIX MIPABII CYMMBI U IPOU3BEACHUS;, CITyYaHBIX
17 [puOKEHHBIE BHIYUCIICHUS 3 COOBITHI, BKJItOUYasi JOCTOBEPHBIE U HEBO3MOKHBIE COOBITHS; ONBITOB C PABHOBEPOSTHHIMU
18 | OcHoBHbIE MPABHIIA KOMGHHATOPHKY 4 HCXO/IaMU; NPE/ICTABICHUA CTATHCTHYECKHX IAHHBIX B BUJIC T8.6i1PILI, Tuarpamm, rpaduKos;
MCIIOJIb30BaHUsI BEPOATHOCTHBIX CBOMCTB OKPYKAIOIIUX SBJICHUH.
19 | YacToTa 1 BEpOSTHOCTh CIIy4ailHOTO 2 Dopmynuposamo:
COOBITHS onpeoenieHus: a0COIIOTHOM MOTPEITHOCTH, OTHOCUTEIHLHOM MOTPEIIHOCTH, IOCTOBEPHOTO
20 | Knaccuueckoe ompeneseHue 4 COOBITHSI, HEBO3MOXKHOT'O COOBITHS; KJIACCUYECKOE OTpeieNIeHUE BEPOSTHOCTH;

BEpPOSITHOCTH

npasuia: KOM6I/IHaTOpHOe IMpaBUJIO CYMMEBI, KOM6I/IHaT0pHOC IMpaBUJIO MPOU3BCACHUS.
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Conep:xxanue y4eOHOT0 Koua-Bo XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
nap. MarepuaJia 4acos (Ha ypoBHe y4eOHbIX JeiicTBUIi)
21 | HayanbpHble cBEIEHUS O CTATUCTUKE 4 Onucvieams 3Tanbl pelICHUs TPUKIATHON 3aJauH.
Konrpomssas pabora Ne 4 1 [TosicHATH U 3anKChIBaTH POPMYITY CIOKHBIX TPOIEHTOB. [IpoBOANUTH MPOLIEHTHBIE PACUYETHI C
MCII0JIb30BAaHUEM CJIOKHBIX ITPOLIEHTOB.
Haxooums TOYHOCTH MPUOIMKEHUS 10 TaOIUIe MPUOTNKEHHBIX 3HAUCHUN BEJIMYUHBL.
Hcnonp30BaTh pazauyHbie GOPMBI 3aHCH TPUOIMKEHHOTO 3HaYCHUS BeTMYUHBI. OIIeHUBATh
npuOIMKEHHOE 3HAUCHUE BEJIMYMHBI.
I1Ipo6oO0umps OTBITHI CO CIy4allHBIMU UcXonaMHu. [1oscHATE 1 3anuceBaTh PopMyITy
HaXO0XKJICHUS YaCTOThI CITy4aifHOro COOBITHS. ONMUCHIBAaTh CTATUCTUYECKYIO OLIEHKY
BEPOATHOCTH ciIy4yaitHoro coObITusi. HaxouTh BEpOATHOCTD CIy4aliHOIO COOBITHS B OIIBITAX C
PaBHOBEPOSITHBIMHU UCXOAAMH.
Onucviéams dTAIbl CTATHCTUYECKOTO HccinenoBanus. OGpopMisTe HHPOPMALIKIO B BUIE
Tabnun u auarpamM. M3enekats uHbopMaiuio u3 tabaun u quarpamMMm. Haxoauts u
MPUBOJUTH MPUMEPHI UCTIOIb30BAHUS CTATUCTUYECKUX XapaKTEPUCTUK COBOKYITHOCTH
JTAHHBIX: CpeHee 3HaUCHUE, MOJIa, pa3Max, MeJraHa BHIOOPKU
I'naga 4 Yucnosbie moc/ae10BaTeILHOCTH 23
22 | YucnoBble OCIEN0BATEIBHOCTH 3 IIpusooums npumepwl. MOCIENOBATEIBLHOCTEH; YMCIOBBIX MOCIEIOBATEIBHOCTEH, B YACTHOCTH
23 | Apudmernueckas mporpeccus apH(l)MeTqueCKOfI Y TEOMETPUYECKON IIPOrPECCHI; MCTIOIB30BAHUS IIOCIIEI0BATEIBHOCTEN B
peanbHOM JKHU3HHU; 331a4, B KOTOPBIX PACCMaTPUBAIOTCS CyMMbI ¢ O€CKOHEUHBIM YHCIIOM
24 | CymMa N mepBBIX YWICHOB 4 ClIaraeMeIx.
apld(bMeTI/I‘ieCKOﬁ Iporpeccuun Onucvliéams. TOHITHE TOCIIENOBATENLHOCTH, WIEHA MOCIEA0BATEILHOCTH, CIIOCOOBI 3aJaHUs
25 I'eomerpuueckas mporpeccus 4 HOCTCAOBATCIILHOCTH.
Buviuucnsame 4neHsl OCIeI0BATENIbHOCTH, 3aIaHHOM (POPMYIIOi N-ro 4iieHa WU PEeKypPEeHTHO.
26 | CymMa N nepBBIX YICHOB Dopmynuposamp:
reOMETPUYECKON POrPpecCHH onpeoenenus: apu(HPMEeTHIECKON MPOrPEeCcCui, TeOMETPUIECKON MTPOTPECCUH;
27 | Cymma GeckoHeuHOM 3 c601icmea 4JICHOB TEOMETPUIECKON M apu(PMETHIECKOM IPOrPECCHIA.
TeOMETPHYECKOI IIPOrPECcCHH, ¥ 3aoasame apupMETHUECKYIO U TE€OMETPUUYECKYIO TPOTPECCUN PEKYPPEHTHO.
Kotopou | q | <1
3anucwvieamo n noscHams GOpMyIIbl 001IEro ujieHa apu(PMETHIECKON U T€OMETPUUYECKOM
KonrtponbHas padora Ne 5 1

IIPOrpeECCUi.
3anucvisamsv 1 0okazvliéams: GOPMYIIbI CyMMBI N IIEPBBIX WIEHOB ApU(PMETUIECKON U
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Conep:xxanue y4eOHOT0 Koua-Bo XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA

nap. MaTepHaJia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
TEOMETPHUECKOH MporpeccHii; GopMyIbl, BRIPAKAIOIINE CBOMCTBA YWICHOB apH(PMETHUECKON U
F€OMETPUYECKON MPOrPECCU.
Bviyuciams cymMy 0€CKOHEYHON T€OMETPUYECKOM MPOrpeccrd, y KoTopoit | q | < 1.
[IpencraBasTh OECKOHEUHBIE IEPUOIUYECKUE IPOOU B BUE OOBIKHOBEHHBIX

IToBTOpEeHue U cucremMaTu3anus yueOHOro 18

MarTepuaa

VYopakHeHus A1 HOBTOpPEHUsI Kypca 9 14

KJjlacca

KonTponbnas pabota Ne 6 1

Pe3epBHbIe yachl AJis TPOBEACHUS 3

TOPOACKHX, 00JJACTHBIX MOHUTOPUHIOB U
KOHTPOJIbHBIX padboT

34




I'eomerpus. 7 kiace
2 yaca B HeJIeJio, Bcero 68 yacos

]
g
2 e Conep:kanue y4eOHOTO Kosun4yecTBo XapakTepuCcTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH YYEHUKA
é s MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AeliCTBHI)
]
=
I'naea I Ilpocreiimme
reomerpu4yeckue (purypsl u ux 15
CBOIICTBA
1 Touku u npsMble 2 1Ipugooums ipuMepbl FTEOMETPUYECKUX (QUTYD.
Onucvleams TOUKY, MIPSIMYIO, OTPE30K, JI oJ1.
2 OTpe30k u ero JnHa 3 ¥, HPAMYIO, OTp AR
Dopmynuposams:
3 | JIyu. Yron. U3mepeHue yrios 3 onpeoenenus.; PaBHBIX OTPE3KOB, CEPEIMHBI OTPE3KA, PACCTOSHUS MEK/TY JBYMsI TOUKAMH,
4 CMesKHBIE 1 BEPTHKATBHbIE 3 JIOTIOJTHUTENBHBIX JTydel, pa3BEPHYTOTO YIiia, paBHBIX YIJIOB, OMCCEKTPHUCHI YIIIa, CMEXHBIX
yITBI U BEPTUKATLHBIX YTIIOB, IEPECEKAIOMINXCA NPAMBIX, TIEPHICHANKYIAPHEIX NPAMBIX,
NEepPIEeHINKYIISpa, HAKJIOHHON, paCCTOSIHUA OT TOYKH JI0 MPSIMOH;
5 lleprenmKynspHbIe IPAMBbIE 1 ceoticmea: pactookKeHHUs TOYEK Ha MPSAMOU, N3MEPEHHS OTPE3KOB U YIJIOB, CMEKHBIX U
AKCHOMEL 1 BEPTUKAJIBHBIX YIJIOB, EPIEHAUKYISIPHBIX MPSMbBIX; OCHOBHOE CBOWCTBO MPSIMOIA.
Knaccugpuyuposamo yrisl.
TloTopenne u 1 Jlokazbieams. TEOPEMBI O IEPECEKAIOIIMXCS TIPAMBIX, O CBOWCTBAX CMEKHBIX
CHCTEMATH3aIlHs yIeOHOTO BEPTHKAIBHBIX YIJIOB, O €IMHCTBEHHOCTH IPSIMOH, IEPIEHIMKYIAPHOI TaHHOM (CcyHdaif,
Marepuaa KOT/Ia TOYKa JIEKHUT Ha JAHHON MPSIMON).
KOHTpOHLHaﬂ pa60Ta Neo 1 1 Haxooumw JUIMHY OTPE3Ka, rpaayCHYIO MEPY yriia, HCIIOJIb3yA CBOICTBA UX I/I3M€p€HI/II\/'I.
H306pasxcams ¢ TOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB FeOMETPHUECKUE (PUTYPBI: OTPE3OK,
Ty, yToJl, CMEXXHBIE U BEPTUKAJBHBIE YTJIbI, IEPIICHANKYISIPHBIC TIPSIMBIE, OTPE3KH U JIyUH.
TloscHamsb, 4TO TaKOE aKCUOMA, OTpe/IeTIeHHE.
Pewamp 3a1aun Ha BEIYUCIICHUE U JI0KA3aTEILCTBO, TIPOBOISI HEOOXOIMMBIE TOKa3aTeIbHbIC
paccyxJIeHHs
I'nasa 2 TpeyroJbHUKH 17
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2 e Conep:xkanue y4eOHOTO Kosn4yecTBo XapakTepuCcTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHUKA
é % MaTepuaJa 4acoB (Ha ypoBHe y4eOHBIX AeHCTBHIA)
=
7 PaBHbIE TPEYrOIBHUKH. 2 Onucviéams CMBICT TIOHATHS «paBHbIE QUTypbI». [IpUBOAUTE pUMEPHI paBHBIX (QUTYD.
Bericora, mennana, H306pasxcams 1 HAXOAUTH HA PUCYHKAaX PaBHOCTOPOHHHUE, paBHOOEIPEHHEIE,
OucceKTpuca TpeyroJibHUKa IPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE, TYITOYTOJIbHbIE TPEYTOJBbHUKU U UX JIEMEHTHI.
o . Knaccuguyuposamsv TpeyronbHuUKH 110 CTOPOHAM U yTjiaM.
8 IlepBslii 1 BTOPO IPU3HAKH 4 puyup peyr P yr
Dopmynuposams.
paBEHCTBA TPEYTOJbHUKOB
onpeodeneHusi; OCTPOYTOJIbHOTO, TYIIOYTOJIBHOTO, IPSIMOYTOJILHOTO, paBHOOEPEHHOTO,
9 PaBHOOEIpEHHbIH 4 PaBHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJIHHUKOB; OMCCEKTPUCHI, BHICOTHI, MEIUAHbI
TPEYTOJILHUK U €r0 CBOMCTBA TPEYTrOJbHHUKA,; PABHBIX TPCYTOJbHUKOB; CCPCAMHHOIO NEPIICHANKYIISIpa OTPE3Ka, IIEpUMETpa
10 | IIpu3Haku paBHOOEIPEHHOTO 2 TpeyroibHuka,
TPeyrobHuKa ceolicmea: paBIEO6e)1peHH0ro TPEYroJbHUKA, CEPEAMHHOIO NEPIIEHINKYJIISIpa OTPE3Ka,
OCHOBHOTI'O CBOMCTBA PaBEHCTBA TPEYTOJIbHUKOB;
11 | Tperuii npu3HaK paBeHCTBA 2 NpU3HaKU. PaBEHCTBA TPEYTOJILHUKOB, PABHOOEAPEHHOTO TPEYTOJIbHUKA.
TPCYrOJbHIUKOB Jokazvieams TEOPEMBL: O €JMHCTBEHHOCTH MPSIMOi1, EPIIEHANKYIJIIPHON TaHHOH (CIydai,
12 | Teopemsr 1 KOT'/Ia TOYKa JIEKUT BHE JaHHOM MPsAMOil); TpH MPU3HAKA PaBEHCTBA TPEYTOJbHUKOB;
MIPU3HAKY PABHOOEPEHHOTO TPEYroJIbHHUKA; TEOPEMBI O CBOMCTBAX CEPEAUHHOTO
Iosropenue n 1 HEPIEHIMKYIIAPA, PABHOOEAPEHHOTO M PABHOCTOPOHHETO TPEYTOJILHUKOB.
CHCTEMaTH3AIHS yIeOHOTO Pazvscusame, 4T0 TaKOE TEOPEMA, OMUCHIBATH CTPYKTYPY TeopeMbl. OOBACHSTH, KAKyIO
Matcepraia TEOPEMY Ha3BIBAIOT OOPATHOM JAHHOM, B YéM 3aKJIIOUAETCS METOJ I0Ka3aTeIbCTBA OT
KonTponsHas pa6ota Ne 2 1 IIPOTUBHOTO. [IpUBOANTE IPUMEPHI UCIIOJIB30BAHUS ITOTO METO/1A.
Pematsb 3a1aun Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO
I'naga 3 MlapajnienbHble NpsIMbIe. 16
CymMa yriioB TpeyrojibHMKA
13 | IlapannenbHbIC TIPSIMBIE 1 Pacnosznasams Ha depTexax mapauielibHbIC IPSMBIE.
N300pakaTh ¢ TOMOILBIO JIMHEHKHU U YTOJIbHHUKA MapajuiebHbIe MPsIMbIE.
14 | [Ipu3Haky napayuieaIbHOCTH 2 P - T P P .
R— Onucwviéams yriibl, 00pa30BaHHBIE ITPU NEPECEUEHUU JBYX NMPSAMBIX CEKYILEH.
Dopmynuposams:
15 | CgoiicTBa mapauieIbHbBIX 3
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2 e Conep:xkanue y4eOHOTO Kosn4yecTBo XapakTepuCcTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHUKA
é % MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
=
IIPSIMBIX onpeodenenus. NapalIeNbHbBIX IPSMBIX, PACCTOSHUS MEKAY MapajlieIbHbIMU MPSIMBIMU
2 2
BHEIIHETO YIJIa TPEYTrOJIbHUKA, TUIIOTEHY3bl U KaTETa;
16 | Cymma yryioB TpeyroibHHMKa 4 . yria 1peyr ’ y ’
ceoticmea: apajlyIeNbHbIX MPSIMBIX; YIJIOB, 00pa30BaHHBIX MPU NEPECEUCHNH NapalIeIbHbIX
17 | IlpsimoyrosbHbIiH 2 HPSIMBIX CEKYILEH; CYMMBI yJIOB TPEYTOJILHUKA; BHEIIHETO YIJIa TPEYrOJbHHUKA;
TPEYTOJIbHUK COOTHOUIIEHUH MEXAYy CTOPOHAMU U yIiiaMH TPEYTroJbHUKA; IPSIMOYTOJIBHOIO TPEYTOJIbHUKA;
18 | CroficTBa MPAMOYTONBHOTO 2 OCHOBHO€ CBOMCTBO MapaljIeIbHbIX MPSIMBIX;
TpeyroNbHIKA MpUsHaKu: NAPAIUIEIbHOCTH NMPAMBIX, PABEHCTBA PAMOYTOIILHBIX TPEYrOIbHUKOB.
/Jloxazvieams: TEOPEMBI O CBOMCTBAX MMAPAUIEIBHBIX NPAMBIX, O CYMME YIJIOB TPEYTOJIbHUKA,
KonrposnsHas padora Ne 3 1 0 BHEIITHEM YTJIE TPEYTOJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA, TEOPEMBI O CPAaBHEHHH CTOPOH
U YTJIOB TPEYTOJIbHUKA, TEOPEMBI O CBOMCTBAX MPSIMOYTOJIBbHOTO TPEYroJIbHUKA, IPU3HAKU
MapajuIeNIbHBIX IPSAMBIX, PABEHCTBA MIPSIMOYTOJIbHBIX TPEYTOJbHUKOB.
Pewams 3a1aun Ha BBIYKCIICHNE U JOKA3aTEIbCTBO
I'nasa 4 OKpy*KHOCTH U KpYT. 16
I'eomeTpuyeckue mocrpoeHus
19 | 'eomeTpuueckoe MecTo 2 llosacname, 4TO Takoe 3ajjaua Ha MOCTpoeHue; reomerpudeckoe Mecto Touek (I'MT).
To4eK. OKpYKHOCTb U KpYyT ITpuBogute mpumepsr I MT.
. H306padxcame Ha pUCYHKaX OKPYKHOCTB U €€ AJIEMEHTHI; KacaTeJbHYI0 K OKPY>KHOCTH;
20 | Hekoropsie cBOMCTBa 3 P prcy Py ’ Yo pyx ’
OKPY’KHOCTb, BIIMCAHHYIO B TPEYTOJIbHUK, U OKPY’KHOCTb, OIIUCAHHYIO OKOJIO HETO.
okpyxHocTH. KacarenpHas k -
OKPYKHOCTH OnuceiBaTh B3aMMHOE PACIIOJIOKEHUE OKPYKHOCTH U MPSMOH.
Dopmynuposamu.:
21 | OnucanHas U BIMCaHHAs 3 onpeodenenus; OKPYKHOCTH, KPyTa, X JIEMEHTOB; KacaTeIbHOI K OKPYKHOCTH;
OKPYKHOCTH TPCYTOJIbHUKA OKPYKHOCTH, OIIMCAHHOW OKOJIO TPEYT'OJIbHUKA, U OKPYKHOCTH, BIIMCAHHOM B TPEYTOJIbHUK;
y , yr , y ; yI ;
22 | 3azaun Ha mocTpoeHme ceolcmea: cvepe)mHHoro nepneHaukymsipa kak ['MT; 6uccexktpucs! yria kak [ MT;
KacaTelbHON K OKPYKXHOCTH; AMAMETPa U XOpAbl; TOUKU NIEPECEUEHHS] CEPEANHHBIX
23 | MeTtox reoMeTpUUYECKUX MECT 3

TOYECK B 3aJja4yax Ha
MMOCTPOCHUC

MEPIEeHIUKYJIIPOB CTOPOH TPEYTOJIbHUKA; TOUKHU epeceueHrs OMCCEKTPUC YTIIOB
TPEYroJbHUKA,;
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2 e Conep:xkanue y4eOHOTO Kosn4yecTBo XapakTepuCcTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHUKA
é % MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
=
[ToBTOpEHME U 1 NPU3HAaKy KacaTeJIbHOM.
CUCTEMaTu3anus yaeoHOro /Jloka3zvlieams: TEOPEMBI O CEPEIMHHOM NEPIEHAUKYISIpE U OuccekTpuce yria kak ['MT;
Marepuaia 0 CBOMCTBax KacaTeiabHOU; 00 OKPYKHOCTH, BIMCAHHON B TPEYTOJIbLHUK, OMMCAHHON OKOJIO
TPEYroJbHUKA; IPU3HAKU KacaTEIbHOM.
KonTtponbHas padora Ne 4 1 peyr - P
Pewams 0cHOBHBIE 3214l HA TOCTPOEHUE: TIOCTPOEHUE yTIila, PABHOTO IaHHOMY;
IIOCTPOECHUE CEPETUHHOTO MEPIEHINKYISIpa JAHHOTO OTPE3Ka; MOCTPOCHHUE MPSIMOH,
MPOXOASAIIECH Uepe3 JaHHYIO TOUKY U NEPHEHANKYISIPHON JaHHOUM MPAMOW; TOCTPOECHUE
OMCCEKTPHUCHI JAHHOTO yTJa; OCTPOSHUE TPEYTOJbHUKA MO IBYM CTOPOHAM M YTy MEXAY
HUMH; 110 CTOPOHE U ABYM INPUJIEKAIINM K HEU yriaMm.
Pemars 3amaun Ha nocrpoenne merogom I'MT.
Cmpoumsb TpEeyroabHUK 110 TPEM CTOPOHAM.
Pewamy 3anaun Ha BbIUKCIIEHHE, JOKA3aTEIbCTBO U MIOCTPOEHUE
O0001IeHNEe M CHCTEMATH3ALUA 4
3HAHUM YYALIUXCHA
VYrpaxHeHus Ui TOBTOPEHUS Kypca 3
7 xnacca
Kontponbnas pabora Ne 5 1
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I'eomeTpus. 8 knacc
2 yaca B HeJIelio, Bcero 68 yacos
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g e Coaepixanue yueOHOTo KosnunuectBo XapaKkTepucTHKA OCHOBHBIX BU/J0B JeSITEJIbHOCTH YYeHUKA
E % MarTepuaJa 4acoB (Ha ypoBHe y4eOHBIX JeHCTBHIH)
=
I'naga 1 YeTbIpéXyrojJbHUKH 22
1 YeTbIpEXYroJbHUK U €r0 2 llosachams, 4TO Takoe YETHIPEXYTOIbHUK. ONUCHIBATh 3JIEMEHTHI YETHIPEXYTOJbHHUKA.
JJIEMEHTHI Pacnosnasams BBIYKIIbIE U HEBBIMTYKIIBIE YETHIPEXYTOIbHUKH.
5 Tapamenorpavm. CaoficTsa 2 H306pasxcame M HAXOAUTH HA PUCYHKaX YETHIPEXYTOJIbHUKH Pa3HbIX BUJOB U UX 3JIEMEHTHI.
napajienorpaMma Popmymuposams:
onpedeneHus; TTapaJIeNIorpaMMa, BbICOThI TapajlieIorpaMMa; MPsIMOYToJIbHUKA, poMOa,
3 [pusHaku mapasiesorpaMma 2 KBaJpaTa; CpeAHEN JIMHUMU TPEYTOJIbHUKA; TPAIECLUH, BBICOTHI TPANleLIMH, CPEIHEN JTUHUU
4 TIpSMOYTONBHUK 2 TPANELHH; IIEHTPATLHOTO yia OKPYKHOCTH, BIIHCAHHOTO yIia OKPYKHOCTH; BIMICAHHOTO 1
OIMCAHHOTO YEThIPEXYTOJIbHUKA;
5 Pomb 2 ceoticmea: mapajiernorpaMma, IpsIMoyrojibHUKa, poM0a, KBaapaTa, CpeAHUX JIMHUN
6 Keazpar 1 TPEYTOJIbHUKA U TPANEIMK, BIUCAHHOTO YIJIa, BIMCAHHOIO ¥ OIUCAaHHOTO
YeThIPEXYTOJIbHUKA,
Kontposnbras pabora Ne 1 1 npusHaKy: NapauIeNorpaMma, IpAMOYTOJIbHUKA, poMOa, BIMCAHHOTO U OIIUCAHHOTO
7 CpeHH;[;[ JIAHUS 1 LICTBIpéxyl"O.]'H)HI/IKa.
TPEYronbHUKA /loka3vieams: TEOPEMBI O CyMME YIJIOB YETBIPEXYTOJIBHUKA, O TPAAyCHOW Mepe BIIMCAHHOTO
yria, 0 CBOMCTBAX M MpPU3HAKaX MapajuieJorpaMMa, IpsIMOyroJibHUKa, poMOa, BIMCAHHOTO U
8 Tpaneuus A OIMCAaHHOTO YETBIPEX YT OJIbHUKA.
9 IlenTpanpHbIe U BIIMCAaHHbBIE IIpumenamo v3ydeHHbIE ONIPEIETICHHS, CBOMCTBA U MPU3HAKH K PELICHUIO 3a/1a4
YTJIBI
10 | BriucaHHbI€ U ONIMCAHHbBIE 2
YEeTBIPEX YT OJIbHUKU
KonrtponbHas padora Ne 2 1
I'nasa 2 MlogoOue TpeyroJLHUKOB 16
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2 e Conep:xkanue y4eOHOTO KosaunvecTBO XapakTepuCcTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHHKA
é s MarepuaJia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
=
11 | Teopema @aneca. Teopema o 6 Dopmynuposams:
IIPONOPLIMOHAJIBHBIX OTPE3KaX onpedeneHue TOJOOHBIX TPEYTrOJIbHUKOB;
12 | Hono6use peyromsruxy 1 ceoticmea: MeHaH TpeyrobHAKa, OUCCEKTPUCHI TPEYTOJIbHHUKA, IEPECEKAIOIINXCS XOP,
KacaTelbHOU U CeKylIei;
13 | Tlepsbiit npusHak nonobus S npusHaKu NoI00Us TPEYTOILHUKOB.
TpEYTrOJIbHUKOB Jlokaszvleamo.
14 | Bropoii u TpeTHii mpU3HAKH 3 meopemvl: Pajeca, 0 IPONOPLUUOHAIBHBIX OTPE3KAX, O CBOMCTBAX MEAMAH TPEYTOJIbHUKA,
MOOGHS TPEYrOTBHHKOB 6HcgeKTpHCL1 TPEYrOJIbHUKA; § §
ceoticmea: TIEPECEKAOIINXCS X0/, KacaTeJIbHOU U CEKYILEH;
Konrposnbras padora Ne 3 1 npu3HaxKu NoJ00us TPEYTrOJIbHUKOB.
IIpumenamo N3y4eHHbIE ONPENETICHNS, CBOMCTBA U MPU3HAKY K PELICHUIO 3a/1a4
I'nasa 3 PenieHue npsiMmoyroJibHbIX 14
TPeyroJbLHNUKOB
15 | MeTpuueckue COOTHOUIECHUS 1 Dopmynuposamu.:
B IIPSIMOYTOJIBHOM onpedeneHus; CHHyca, KOCUHYCa, TAHT'€HCa, KOTAHTE€HCa OCTPOT0 yIJia IPSIMOYTOJIbHOTO
TPEYrOJIbHUKE TPEYTOJIbHUKA;
16 | Teopema Indaropa 5 ceoticmea: BbIpaXKarollie METPUUECKUE COOTHOILIEHUS B IPSIMOYTOJIbHOM TPEYTOILHHKE 1
COOTHOILIEHUS MEX/1y CTOPOHAMH U 3HAYEHUSIMU TPUTOHOMETPHUECKUX (DYHKIUN B
Konrponsnas pabora Ne 4 1 HPSIMOYTOJILHOM TPEYTOJIBHHKE.
17 | TpuroHomerpHueckue 3 3anucvieams TpUroHoMeTpudeckre (OpMyJIbl, BBIPAXKAIOIIUE CBSI3b MEXKIY
(bYHKITMH OCTPOTO yTIIa TPUTOHOMETPUUECKUMH (PYHKIMSIMU OJTHOTO U TOTO K€ OCTPOTo yIJa.
NPAMOYTOIBHOTO Pewams npsIMOyTOJIbHBIE TPEYTOJIBHUKH.
TPeyroNbHIKA Jlokazvleamo.
meopemy 0 METPUUECKUX COOTHOUIEHUSIX B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE, TEOPEMY
18 | Pemenue npsiMOyroiabHBIX 3 udaropa;
TPCYrOJILHUKOB @opmynel, CBAZBIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJJHOTO M TOTO e OCTPOTrO
KonTpomnpHas pabora Ne 5 1 yrmna.
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s §
2 e Conep:xkanue y4eOHOTO KosaunvecTBO XapakTepuCcTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHHKA
é % MarepuaJia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
=
Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO M 3HAYEHUS CUHYCa, KOCHHYCA,
TaHreHca ¥ KoTaHreHca ais yrioB 30°, 45°, 60°.
IIpumensmo N3ydeHHBIE ONPEEIICHUS, TEOPEMbI U (POPMYJIbI K PELISHUIO 3a1a4
I'nasa 4 MHOroyroJibHUKH. 10
IInomaabs MHOTOYroOJILHHUKA
19 | MHOroyronbHuKN 1 llosacHsame, 4TO TAKOE IUIOIIAJb MHOTOYT OJIbHUKA.
OnuceiBaTh MHOTOYT'OJIbHUK, €TI0 3JIEMEHTBI; BBIIYKJIbIE U HEBBITYKIIbIE MHOTOYTOJIbHUKH.
20 | IlonsTHe TUTOIIAIH 1 yr ’ ’ Y Y yr
MHOTOYTO/THHHKA N300pakaTh 1 HAXOUTh Ha PUCYHKAaX MHOTOYTOJIBHUK U €T0 3JIEMEHThI; MHOTOYTOJIbHHUK,
' BIIMCAHHBIM B OKPYKHOCTb, U MHOTOYTOJIbHUK, OITMCAHHBIA OKOJIO OKPYXHOCTH.
[Inomane mpsAMOYroJIbHUKA
Dopmynuposamu:
21 [Inomraae mapamienorpaMma 2 onpeodeneHuys; BIMCAHHOTO U ONMCAHHOTO MHOTOYT'OJIbHUKA, TUIONIA/ I MHOTOYTOJIbHUKA,
22 | Inomas TpeyrombHIKa 2 PaBHOBEIMKUX MHOMOYTOJIbHUKOB;
OCHOBHblE C60UICMEa TIOMAI! MHOTOYTOJIBHUKA.
23 | Ilnomaze Tpanenuu 3 Lloxazvieams: TEOPEMBI O CYMME YIJIOB BBIIYKJIOTO N-yrOJIbHUKA, IIJIOLIAIU
KouTponbHas pabora Ne 6 1 MPSIMOYTOJIbHUKA, IJIOIAAN TPEYTOJIbHUKA, TUIOIIAIU Tpareuu.
IIpumensimob N3ydeHHBIE ONPEEIICHUS, TEOPEMBI U (HOPMYJIBI K PELICHHUIO 3a1a4
IloBTOpEHUE U cUCTEeMATH3ALHSA 6
y4eOHOro MaTepuaJa
YnpakHeHus AJi HOBTOPEHUs Kypea 8 5
KJacca
KonrponsHas padora Ne 7 1
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I'eomeTpus. 9 knace
2 yaca B HeJIelio, Bcero 68 yacos

=
=
&= KoJ-
S = Coaepixanue yueOHOTo o XapaKkTepucTHKA OCHOBHBIX BU/J0B JeSITEJIbHOCTH YYeHUKA
g s MaTepHuaJa HA YPOBHE Y4eOHBbIX JeiCTBUH
== p 4acoB (Ha yp y o )
=
I'nasa 4 Bexktopbl 12
12 | [lonsTue BekTOpa 2 Onucvieams TIOHATUS BEKTOPHBIX U CKAISIPHBIX BEIMUYUH. VIITIOCTpUpOBATh MOHITHE BEKTOPA.
Dopmynuposams:
13 | KoopauHatsl BekTopa 1 pMYIUp
onpedeneHus; MOAYJsl BEKTOpPa, KOJJIMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPAMHAT BEKTOPA,

14 | CnoxeHue v BIYMTAHHE 2 CYMMBI BEKTOPOB, PA3HOCTH BEKTOPOB, IPOTUBOIOIOKHBIX BEKTOPOB, YMHOKEHHS BEKTOpa Ha YHUCIIO,
BEKTOPOB CKaJISIPHOTO IIPOU3BEICHUS BEKTOPOB;

15 | VmuokeHHue BekTOpa HA 3 cgoticmaa: PaBHBIX BEKTOPOB, KOOPIMHAT PABHBIX BEKTOPOB, CII0KEHUS BEKTOPOB, KOOPMHAT
B BEKTOpa CyMMBbI U BEKTOpa Pa3HOCTHU JBYX BEKTOPOB, KOJUTMHEAPHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA

Ha YUCJIO0, CKAJSIPHOTO IIPOU3BEIEHUS IBYX BEKTOPOB, IEPIIEHIUKYIISIPHBIX BEKTOPOB.

16 | CranspHOe NpOM3BE/ICHHE 3 Jloxazvieamsb TEOPEMBI: 0 HAXOXKICHUU KOOPJIUHAT BEKTOPA, O KOOPJIMHATAX CYyMMBI U Pa3HOCTH
BEKTOPOB BEKTOPOB, 00 YCIOBUHU KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKJICHUN CKAISPHOIO MPOU3BEICHUS
KouTpoubHas paGota Ne 4 1 JIByX BEKTOPOB, 00 YCIOBHUH NMEPHEHAUKYISIPHOCTH.

Haxooums KOCHHYC yTlia MEXIY IBYMSI BEKTOPAMH.
Ipumenamo v3y4eHHbIE ONPEAEICHUS, TEOPEMbI U (POPMYJIBI K PEILICHUIO 3a/1a4
I'naga 1 Pemienne TpeyroJibHHKOB 16
1 Cunyc, KOCHHYC, TAHT€HC U 2 Dopmynuposamy:
koraHreHc yria ot 0 mo 180 onpeodenenus. CUHyca, KOCUHYca, TaHreHca, KoTanrenca yrina ot 0 o 180

CB801ICME0 CBA3M JIMH JUArOHajJed U CTOPOH MapajuiesIorpaMma.

2 Teopema kocuHycOB 3 & 8 p p P
Dopmynuposamsv 1 Pa3bICHIATH OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BhIUNCIATH 3HAUEHNE

3 Teopema cunycos 3 TPUTOHOMETPUYECKON (PYHKITMHU yTJiia M0 3HAYCHHUIO OJTHOW U3 €r0 3aJaHHBIX ()YHKIIHA.

4 Pellien e TpeyToNbHIKOB 3 Dopmynuposamsv U JOKA3bIBaTh TEOPEMBI: CHHYCOB, KOCUHYCOB, CJIEJICTBUS U3 TEOPEMBI KOCUHYCOB U
CHUHYCOB, O TUIOIIAIU ONMMUCAaHHOTO MHOT'OYTOJIbHUKA.

5 DopMyIIbI AJ HAXO0XKIACHUS 4

mIomaau TpCyrojJlbHUKa

3anucvieams u JOKa3bIBATb (I)OpMyJ'IBI JUI HAXOXKIACHUA TIIOaa TPEYTOJIbHUKA, PaINnyCOB
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5y T KoJ-
S 2 Conep:xkanue y4eOHOTO O XapakTepucTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHUKA
g s MarepuaJia HA YPOBHe Y4eOHBIX JeicTBMil
=== P 4acoB (Ha yp y 8 )
=
Kontponbras padora Ne 1 1 BIMCAHHOW U ONMKMCAaHHON OKPYKHOCTEH TPEYTOJIbHUKA.
IIpumensmob N3ydeHHBIE ONIPECIICHHS, TEOPEMbI U (HOPMYJIBI K PEHICHHUIO 3a1a4
I'naga 2 llpaBuiibHbIE 8
MHOTOYT0JIbHUKH
6 [IpaBuiibHbBIE 4 llosacnsams, 4TO TaKoOE LEHTP U LIEHTPAJIbHBIN YO MPaBUIBHOIO MHOTOYTOJIbHUKA, CEKTOP U CETMEHT
MHOT'OYTOJIBHUKHU U UX Kpyra.
CBOICTBa Dopmynuposamu.:
onpeoeieHue MPaBUILHOTO MHOTOYTOJIbHUKA;
7 JlnvHa OKpYKHOCTH. 3 Pe P yr ’
c6oticmea NPaBUIILHOTO MHOI'OYTOJIbHUKA.
[Imomane kpyra N
/loxazvieamsb CBOWCTBA MPABUIIBHBIX MHOTOYT'OJIbHUKOB.
Konrposnenas pabora Ne 2 1 3anucvieams v Pa3bACHATE POPMYIIBI JIIMHEI OKPYKHOCTH, TIONIAAU KPyra.
3anucvieams 1 1OKa3bIBATh (HOPMYIBI ATUHBI TYTH, MIOMAAN CEKTOPA, (POPMYIIBI ISl HAXOKICHUS
paguycoB BIIMCAaHHOM U ONMCAHHOM OKPYKHOCTEHN IPABUIBHOTO MHOTOYT'OJIbHUKA.
Cmpoumb ¢ IOMOIIBIO HUPKYJIS U JTUHEUKHU NPAaBUIbHBIE TPEYTOJIbHUK, YETHIPEXYTOJIbHUK,
LIECTUYTOJIbHUK.
IIpumensmsb N3ydeHHBIE ONPEEIICHU, TEOPEMBI U (POPMYJIBI K PELICHUIO 3a71a4
I'naea 3 JlekapToBbI 11
KOOPAMHATHI HA IIJIOCKOCTH
8 Paccrosinne Mexny AByMs 3 Onucvieams IPSIMOYTOJIbHYIO CUCTEMY KOOPJIUHAT.
TOYKaMH C 3aJlaHHBIMU Dopmynuposamyp: oNpeeieHue ypaBHEHUS (PUTYpbl, HEOOX0IUMOE U JOCTATOUYHOE YCIIOBUS
koopauHaTamu. KoopauHatet MapajuyieIbHOCTH BYX MPSIMBIX.
CepeHbI OTpE3Ka 3anucvieamsv 1 1OKa3bIBaTh (POPMYIIBI PACCTOSIHUS MEXKAY ABYMSI TOUKaMH, KOOPJIMHAT CEpeaHHbI
OTpe3Ka.
9 VYpaBHeHHe HUTYPBI. 3 p . .
Bv16ooums ypaBHEHUE OKPYKHOCTH, 0011lee ypaBHEHUE MPSMOI, ypaBHEHHE MPSIMOM C YTIIOBBIM
YpaBHEHHE OKPYKHOCTH
KOA(PPHUIHEHTOM.
10 | YpaBHeHue npsmoi 2
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=
s KoJ-
S = Conep:xkanue y4eOHOTO O XapakTepucTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHUKA
g s MarepuaJia HA YPOBHe Y4eOHBIX JeicTBMil
=== P 4acoB (Ha yp y 8 )
=
11 | YruoBoii ko3 dunueHt 2 /Jloka3vlieams HEOOXOIUMOE U TOCTATOYHOE YCIOBHUE MAPAIICIBHOCTH JIBYX MPSIMBIX.
PSIMOi IIpumensmob N3ydeHHBIE ONIPECIICHHS, TEOPEMbI U (POPMYJIBI K PEHICHUIO 3a1a4
KonTponbnas padorta Ne 3 1
I'nasa 5 I'eomerpnyeckue 13
npeodpazoBaHus
17 | JIBmxeHue (mepeMereHue) 4 IIpusooums ipuMepsl IpeodbpazoBaHus GUryp.
¢urypsr. [apannensHbiit OmnwuceiBath mpeoOpa3oBaHus GUTyp: MapauIeTbHBIN IIEPEHOC, 0CEBasi CAMMETPHS, IICHTPAJIbHAS
MepeHoc CUMMETpHUS, TOBOPOT, TOMOTETHS, TOJ00HE.
Dopmynuposams.
18 OceBast 1 LIeHTpaJbHas 4 pMYIUp .
cavmerpu. TloBopoT onpedeneHus. IBKEHUS; PaBHBIX (PUTYp; TOUEK, CHAMMETPUYHBIX OTHOCUTEIBHO MPSIMOM; TOUEK,
i CUMMETPHUYHBIX OTHOCHTEIBHO TOUKH; (PUTYPHI, UMEIOIIEH OCh CHMMETPUH; PUTYPBI, HIMEIOIIEH
19 | T'omorerus. [logobue puryp 4 LEHTP CUMMETPUH; TIOI0OHBIX QHUTYD;
KoutpossHas paGora Ne 5 ceolicmea: IBUKEHUS, TTApaJUIeTIHHOTO TIEPEHOCa, 0CEBOM CHMMETPHH, IIEHTPAILHOW CUMMETpPHH,
MOBOPOTa, TOMOTETHH.
Jokazvieams TEOPEMBI: O CBOMCTBAX MapauICIHHOTO MEPEHOCA, OCEBOW CUMMETPHH, IICHTPATbHON
CUMMETpPHUH, IOBOPOTA, TOMOTETUH, 00 OTHOLICHUH TUIOMIAAeH TTOJOOHBIX TPEYTOJIbHUKOB.
Ipumensmob N3ydeHHBIE OMIPEEIICHIS, TEOPEMBI U (POPMYJIBI K PEHICHHUIO 3a1a4
IMoBTOpeHue U cUCTeMATH3ALHMA 8
y4eOHOro MaTepuaJa
YnpaxkHeHus 1151 TOBTOPEHUs Kypca 9 7
KJacca
Kontponbnas padota Ne 6 1
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	Математика 5-6 классы
	Натуральные числа
	Дроби
	Рациональные числа
	Величины. Зависимости между величинами
	Математика в историческом развитии
	Алгебра 7-9 классы
	Алгебраические выражения
	Выражение с переменными. Значение выражения с переменными. Допустимые значение переменных. Тождество. Тождественные преобразования алгебраических выражений. Доказательство тождеств.
	Степень с натуральным показателем и её свойства. Одночлены. Одночлен стандартного вида. Степень одночлена. Многочлены. Многочлен стандартного вида. Степень многочлена. Сложение, вычитание и умножение многочленов. Формулы сокращенного умножения: квадра...
	Рациональные выражения. Целые выражения. Дробные выражения. Рациональная дробь. Основное свойство рациональной дроби. Сложение, вычитание, умножение и деление рациональных дробей. Возведение рациональной дроби в степень. Тождественные преобразования р...
	Квадратные корни. Арифметический квадратный корень и его свойства. Тождественные преобразования выражений, содержащих квадратные корни.
	Уравнения
	Неравенства
	Числовые неравенства  и их свойства. Сложение и умножение числовых неравенств. Оценивание значения выражения. Неравенство с одной переменной. Равносильные неравенства. Числовые промежутки. Линейные и квадратные неравенства с одной переменной. Системы ...
	Числовые множества
	Функции
	Числовые функции
	Функциональные зависимости между величинами. Понятие функции. Функция как математическая модель реального процесса. Область определения и область значения функции. Способы задания функции. График функции. Построение графиков функций с помощью преобраз...
	Линейная функция, обратная пропорциональность, квадратичная функция, функция y=, их свойства и графики.
	Числовые последовательности
	Элементы прикладной математики
	Математическое моделирование. Процентные расчёты. Формула сложных процентов. Приближённые вычисления. Абсолютная и относительная погрешности. Основные правила комбинаторики. Частота и вероятность случайного события. Классическое определение вероятност...
	Алгебра в историческом развитии
	Зарождение алгебры, книга о восстановлении и противопоставлении Мухаммеда аль – Хорезми. История формирования математического языка. Как зародилась идея координат. Открытие иррациональности. Из истории возникновения формул для решения уравнений 3-й и ...
	Геометрия 7-9 классы
	Простейшие геометрические фигуры
	Многоугольники
	Окружность и круг. Геометрические построения
	Измерение геометрических величин
	Декартовые координаты на плоскости
	Векторы
	Геометрические преобразования
	Элементы логики
	Геометрия в историческом развитии
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