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IHosicHuTEeIbHAA 3aIUCKA
Pabouast mporpamMma o martemaTuke s 7 — 9 Ki1accoB pa3paboTaHa Ha OCHOBE:
- @enepanbHbli TOCYIaPCTBEHHBIN 00pa30BaTEIbHbIN CTAaHIAPT OCHOBHOIO 0011Iero oopa3oBanus, ot 17
nexadpst 2009 r. Ne 1897 ¢ u3MEHEHHSIMU U IOTIOJTHCHUSMHU.
- [Ipuxa3z Muno6puayku Poccun ot 31.03.2014 1.Ne 253 «O0 yTBepx)aeHUH (PeeparbHOTo MepeyHs
y4eOHUKOB, PEKOMEHIYEMbIX K UCIOJIb30BAHUIO MIPH pealIn3allMi UMEIOIUX [OCY1apCTBEHHYIO
aKKpeIuTaIHio 00pa30BaTENIbHBIX MPOTrPaMM HAYaIbHOTO O0IIEr0, OCHOBHOTO OOIIET0, CPEIHEro 00IIero
00pa3oBaHH.
- [Ipuka3sl Muno6puayku Poccun «O BHeceHHH U3MEHEHHH B (eiepaIbHbIi epeyeHb YUeOHHUKOB,
PEKOMEHI0BAaHHBIX K UCIOJIB30BAaHUIO MIPU PeaM3allii UMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIUIO
00pa3zoBaTeNbHBIX MPOrPaMM HAYaJIBHOTO OOIETr0, OCHOBHOT'O OOIIETr0, CPETHEro 001Iero oopa3oBaHus»,
yTBepKAEHHBIC TTpUKa3zaMu MuHucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 08.06.2015 .
Ne 576; ot 28.12.2015 1. Ne 1529; o1 26.01.2016 1. Ne 38; o1 29.12.2016 1. Ne 1677; o1 08.06.2017 1. Ne
535; 01 20.06.2017 r. Ne 581; ot 13.07.2017 1. Ne 629.
- [Ipuxa3z Muno6puayku Poccun ot 09.06.2016 1. Ne 699 «O6 yTBepKI€HUH MTEPEYHs OpraHu3anui,
OCYIIECTBISIONINX BBIMTYCK Y4eOHBIX TOCOOHIA, KOTOPBIE JOMYCKAIOTCA K UCIIOJIb30BAHUIO MPU pealn3auu
MMEIOLIUX FOCYAaPCTBEHHYIO aKKpEeIUTalU0 00pa30oBaTeIbHbIX IPOrpaMM HauyaabHOIO OOIIEr0, OCHOBHOIO
o0111ero, CpeTHero 00IIero 00pa3oBaHM.
- OcHOBHas 0Opa3oBaTebHas MporpaMMa CpeHero oomero oopasoBanus o100peHa
peweHneM nenarorudeckoro coera MbOVY «Mapryuekckas COLLDy

O0yueHne MaTeMaTHKe B OCHOBHOI IIKOJIe HAMPABJIEHO HA IOCTUKEHHE CIAETYIONINX yeslell:

1. s HAanpaejaeHuu Ju4HOCmHo20 passumui.

¢ (hopMuUpOBaHUE NPECTABICHUN O MaTEMaTHKE KaK 4acTH O0OLIeYesIOBEUeCKON KyIbTyphl, O
3HAYUMOCTH MaTEMAaTUKHU B Pa3BUTHM LIMBUIIN3ALMU U COBPEMEHHOI'O OOLIECTBA;

® pa3BUTHE JIOTHUECKOTO U KPUTUYECKOTO MBIIIJIEHUS, KYJIBTYpbl p€UH, CHOCOOHOCTH K YMCTBEHHOMY
JKCIIEPUMEHTY;

¢ (hopMUpOBaHHNE UHTEIUIEKTYaJIbHON YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTHU K IPEOI0JICHUIO
MBICIIUTENIBHBIX CTEPEOTUIIOB, BHITEKAIOUINX U3 OOBIIEHHOTO OIIBITA;

® BOCIIUTaHHE KauecTB JINYHOCTH, 00ECIIEUNBAIOIINX COL[UAIBbHYIO MOOUIBHOCTh, CIIOCOOHOCTD
IIPUHUMATH CAMOCTOSITENIBHBIE PEIICHHUS;

e (hopMUpOBaHHME KaYECTB MBILICHHSI, HEOOXOAUMBIX JUIs aAaNTallii B COBPEMEHHOM
MH(OPMAIIMOHHOM OOIIECTBE;

® pa3BUTHE UHTEpECa K MAaTEMAaTHUECKOMY TBOPUYECTBY M MaTEMAaTUYECKUX CIIOCOOHOCTEH;

2. 6 Memanpedﬂ/temHOM Hanpaejieruu.

¢ hopmupoBaHUEe TPEACTABICHUNH O MaTeMAaTHKE KaK YacTH OOIIeYeToBeUYeCKON KyIbTYphl, O 3Ha-
YUMOCTH MaT€MAaTUKH B PA3BUTUU ITUBUIIM3AIIMN U COBPEMEHHOTO O0IIEeCTBa;

® pa3BHUTHE NIPEJICTABICHUN 0 MaTeMaTHKe Kak (popMe OnucaHusl ¥ METOJIe TTO3HAHUS
JEHCTBUTENHLHOCTH, CO3/IaHNE YCIOBHH JJIsl MPUOOPETEHUS MTEPBOHAYAILHOTO OIBITa MATEMATHUYECKOTO
MOJICTTUPOBAHUS;

¢ hopMupoBanue 00X CIIOCOOOB HHTEIIEKTYATbHOM NI TEIIbHOCTH, XapaKTEPHBIX JIJI MATEMaTHKH
U SIBJISIOIINXCS OCHOBOM MO3HABATEILHON KYJIbTYPbI, 3HAUMMOM ISl pa3IMYHBIX cpep deroBeueckoi
JeSTEIILHOCTH,

3. 8 npedmemHOM Hanpaeiesnuu.
® OBJIAICHUC MAaTEMATUICCKNMU 3HAHUSAMU U YMCHUAMU, HeO6XO}II/IMI)IMI/I IJI TPOAOJIKECHUA
O6paSOBaHI/I$I, HU3YUYCHUSA CMCKHBIX NUCHUILINH, IPUMCHCHHUS B HOBCC}IHGBHOﬁ KHU3HU,




e co3faHue (PyHIAMEHTa Ul MaTeMaTU4YeCKOro pa3BUTHA, (OPMUPOBAHMS MEXaHU3MOB MBIIICHNUS,
XapaKTEePHBIX JIJIs1 MATEMAaTUYECKOU JEATEIbHOCTH.

Heabo uM3ydyeHHsl Kypca MaTeMaTHKH B 5-6 kJiaccax SBIISIETCS CUCTEMAaTHYECKOE pPa3BUTHE
MOHATHUS YMCIA, BEIPAa0OTKAa YMEHUN BBINOJHATH YCTHO M THCBMEHHO apudMeTHuecKkue AeWCTBUS Hak
YHUCJIaMH, NIEPEBOJUTh IPAKTUYECKUE 3alayd Ha  A3BIK MaTEeMaTHKH, IIOATOTOBKA ydYaluxcd K
M3YYEHHUIO CHCTEeMAaTUYECKUX KYpPCOB ainreOpbl U reomerpuu. Kypc cTpouTCs Ha MHIYKTHBHOH OCHOBE C
IIPUBJICYCHUEM DJIEMEHTOB JEIyKTUBHBIX PacCyXACHHMHU. B Xxone m3ydeHHs Kypca ydamiuecs pa3BUBAIOT
HaBBIKM BBIYMCICHUH C HaATypaJbHBIMH YHCIAMH, OBJIQJICBAIOT HABBIKAMH C OOBIKHOBEHHBIMH H
JECATUYHBIMU JPOOSMH, MOJIOKUTEIBHBIMUA M OTPULATEIbHBIMU UYHUCIIAMH, IIOJY4YaroT MpeicTaBleHue 00
UCTOJBb30BAaHUU OYKB JJIsi 3alUCH BBIPAKXECHUNH M CBOHCTB apH(PMETHUYECKUX JEHCTBHIA, COCTAaBICHUH
yYpaBHEHHH, IPOAOIKAIOT 3HAKOMCTBO C F€OMETPUYECKUMHU MOHATUSAMM, IPUOOPETAIOT HABBIKKM IOCTPOEHUS
reOMEeTPHUECKUX HUryp.

Iesblo u3ydeHnst Kypca ajaredpsl B 7 - 9 kj1accax ABJsieTcs pa3BUTHE BBIYUCIUTEIbHBIX YMEHUH 110
YPOBHS, ITO3BOJIIOLIETO YBEPEHHO MWCIOJIb30BaThb MX IIPU PEIICHMM 3a1a4 MATEMaTUKH U CMEKHBIX
IIPEIMETOB, YCBOCHME alllapaTa ypaBHEHU! M HEPABCHCTB KaK OCHOBHOIO CPEACTBA MaTeMaTH4ECKOIO
MOJICIIMPOBAaHMUS 33734y, OCYUIECTBICHHE  (DYHKIMOHAIBHOW  IMOATOTOBKM  INKOJBHUKOB.  Kypc
XapaKTepU3yeTcs IOBBILIEHUEM TEOPETUYECKOI0 YpPOBHS OOYYEHMs, IIOCTENEHHBIM YCHUJIMEM pPOJIH
TEOPEeTUYECKUX O0O0OLIEHUN M JeAYKTUBHBIX 3aKitoueHuid. llpukiiagHas HamnpaBiI€HHOCTb PaCKphIBAcT
BO3MO>XHOCTb U3y4aTh U PEIIATh IPAKTUYECKHUE 3a1a4H.

Heabio n3yueHnss Kypca reoMeTpun B 7-9 Kiaccax sBIsS€TCS CUCTEMaTHUYECKOE U3YyUEHHE CBOICTB
reOMETPHUECKUX (QUIyp Ha IJIOCKOCTH, (DOPMUpPOBAHHME MPOCTPAHCTBEHHBIX IPEICTABICHUM, pa3BUTHE
JIOTUYECKOT0 MBILIUIEHUS W MOJrOTOBKA ammapara, HE0OXOAUMOIO /ISl U3YYEHMs] CMEXHBIX JAUCLUILUIMH U
Kypca CTEPEOMETPUH B CTapLIMX KJlaccax.

B ocHoBe mocTtpoeHMsi JaHHOTO Kypca JIEKUT M€ I'yMaHu3alud oOydeHUs, COOTBETCTBYIOLIAs
COBPEMEHHBIM MPEJCTABICHUAM O LENAX IMIKOJBHOrO 00pa3oBaHUs M yjessomas oco0oe BHHUMaHHE
JMYHOCTH YUEHHKA, €r0 HHTEPECaM U CIIOCOOHOCTSIM.

[Tpennaraemelii Kypc mMo3BOJsIeT oOecrneyuTh (HOPMUPOBAHHE, KaK npeomemuvlx YMEHHUH, Tak |
VHUBEPCANbHLIX Y4eOHbIX Oelicmaull TIKOJIbHUKOB, a TAaKXKe CIOCOOCTBYET NOCTIIKEHHIO ONMpPEeNEHHBIX BO
®I'OC IMYHOCTHBIX PE3YJIbTATOB, KOTOPHIE B AAJBHEHIIEM MO3BOJAT yYalllUMCs IPUMEHATH OJIyYEHHBIE
3HAHUA U YMEHHUS JUI PEIIEHUs Pa3IMYHBIX )KU3HEHHBIX 33]1a4.

2. O0mas xapakTepucTuKa y4eOHoro npeamera «MaremaTuka»

ConeprxaHre MaTEMaTHIECKOTO 00pa30BaHUsI MPUMEHHTEIHHO K OCHOBHOW IIKOJIE MPEICTABICHO B
BUJIE CIIEAYIOIIUX COJEpXKATEIbHBIX pPa3lesoB. DTO apugmemuka, ancedpa; QyHKyuu, 6eposmHocms u
cmamucmuxa,; ceomempus. Hapsay ¢ 5TUM B cofiepKaHHe OCHOBHOTO 00IIero 00pa3oBaHus BKIIOYCHBI J1Ba
JIOMIOJTHUTEBHBIX METOJOJIOTUYECKUX pa3fieNa: J02UKA U MHOMNCeCmed; MamemMamuka 6 UCMOpU4ecKom
pazeumuu, 9TO CBSI3aHO C peajn3aledl 1eneld OOIMIENHTEIUIEKTYaIbHOTO W OOMICKYJIBTYpPHOTO pPa3BUTHS
yuamuxcsa. ConepxkaHue KaXJ0oro U3 3THUX Pa3/ieloB Pa3BOPAYMBACTCS B COAEPIKATEIbHO-METOIMYECKYIO
JIMHHIO, TPOHU3BIBAIOIIYIO0 BCE OCHOBHBIE PA3JIENbl COACPKaHUS MATEMAaTHIECKOTO 00pa3oBaHMs Ha TaHHON
CTyHEeHH O0yUeHHS.

JanHas mporpaMma MO MaTeMaTHKe JJIsi OCHOBHOM IIKOJIBI SIBIISIETCS JIOTHYECKUM TPOIOIDKEHUEM
IporpaMMbl Ui HayaJlbHOM IIKOJBI M BMECTE€ C HEW COCTaBIIsieT ONHMCAHWE HEMpPEpPBIBHOIO Kypca
MaTeMaTuKu ¢ 1-ro mo 9-if kiacc 001eo006pa3oBaTEIHLHOM MIKOJIHI.

3.MecTo npeamera «MareMaTuKa» B y4eOHOM ILIaHe.

B cootBercTBHM ¢ TpeOoBaHusMu DenepaqbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOTO 00ImIero oOpa3oBaHus mnpeamer «Marematuka» usydaerca ¢ 5-ro mo 9-ii kjacc B BHUIAE
CIeNYIONMNX YYeOHBIX KypcoB: 5—6 kimacc — «Maremaruka», 7-9 kmacc — «Anredpa» u «l'eomerpus».
OO11ee KOIMYECTBO YPOKOB B HENENI0 ¢ 5 mo 9 kiacc cocraBiseT 25 yacoB (5—6 kiacc — mo 5 4acoB B
Hezento, 7-9 kinacc — anredpa mo 3 Jaca B HEJIeTI0, TeOMETPHs — 10 2 Yaca B HEZEII0. )

Pacnipenenenne yaeOHOT0 BpeMEHH MEXTy dTHMH MPEIMETaMH MPECTaBICHO B TaOIHUIIE.



IIpeaMeTsl MATEMATHYECKOTO KosmyecTBo 4acoB Ha CTYyNEeHH OCHOBHOTO
Kuaaccest
HHKJIA o0pa3oBaHusi
5-6 Maremartuka 340 (170*2 roma)
7.9 Matemaruka (Anreopa) 306 (102*3 roma)
Matemaruka (I'eomeTpusi) 204 (68*3 rona)
Bcero 850

4. JIMYHOCTHBIE, MeTaNlpeIMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUS Y4eOHOI0 MpeaMeTa
«MaTeMaTHKa»

MaremaTrueckoe 00pa3oBaHuE SIBISICTCS 003aTEIBHON U HEOTHEMIIEMOM YaCThIO 0OIIETO
00pa3oBaHMs Ha BCEX CTYMNEHAX LIKOJIbl. OOyueHre MaTeMaTHKE B OCHOBHOM IIIKOJIE HAIIPABJICHO HA
JTOCTHIKEHHE CIENYIOLMX Pe3yibmamos:

1) 6 HanpaeleHuu JUYHOCMHO20 pa36umus.

- dopMupoBaHUE MPEJICTABICHUN O MAaTEMAaTHKE KaK 4acTU OOIIeUeIoBeuecKOl KyIbTYyphl, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH IUBIWIIN3AIUN U COBPEMEHHOTO OOIIECTBA;

- Pa3BuTHe JOrHMYECKOro M KPUTHYECKOTO MBIIUICHUS, KYIbTYyphl pPEUYH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

- DopMHUpPOBAaHUE HHTEUIEKTYalIbHOH UYECTHOCTH M OOBEKTUBHOCTH, CIOCOOHOCTH K
MIPEOI0JICHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OMBITA;

- Bocnuranue kayecTB JMUHOCTH, 00E€CTIEUNBAIOIINX COLIMATIbHYIO MOOMIIBHOCTB, CIIOCOOHOCTD
MIPUHUMATh CAMOCTOSITENIbHBIE PEIICHNUS;

- dopMHUpOBaHUE KA4eCTB MBINUICHHUS, HEOOXOJUMBIX IJIs aJanTallii B COBPEMEHHOM
nH(OPMaLIOHHOM OOLIECTBE;

- Pa3BuTHe nHTEpeca kK MaTeMaTHYeCKOMY TBOPUECTBY M MaTEMaTHYECKUX CITIOCOOHOCTEH;

- YMeHue SICHO, TOYHO, TPaMOTHO H3JlaraTb CBOM MBICIIM B YCTHOW M NHCHbMEHHOW peuw,
MMOHMMAaTh CMBICI TIOCTaBJIEHHOM 3aJaud, BBICTPAMBATh AaPryMEHTAlMI0, NIPUBOJAUTH NPUMEPHl U
KOHTPIIPUMEPHI;

- KpUTHYHOCT MBINITIEHUS], YMEHHE PACIIO3HABATh JIOTUUECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh TUMOTE3Y OT (aKTa;

- [IpencraBneHne o MaTreMaTH4YecKOM Hayke Kak cdepe 4eloBe4ecKOil IesaTenbHOCTH, 00
JTanax ee pa3BUTHUs, O €€ 3HAUMMOCTH JJIs Pa3BUTHUS [IUBHIIN3ALINY;

- KpeatuBHOCTh MBINUICHUS, WHUIMATUBA, HAXOAYUBOCTb, AKTUBHOCTb MPU PEHICHUH
MaTeMaTHUYeCKUX 3a7au;

- YMeHue KOHTPOJIMPOBATH MPOLIECC U Pe3yIbTaT y4eOHOW MaTeMaTHUECKON AeITEIbHOCTH;

- CrocoOHOCTh K 5SMOIMOHAJIBHOMY BOCHPHUATHIO MaTeMaTH4YEeCKHMX OOBEKTOB, 3ajady,
PELIEHHH, pACCYKICHUM;

2) 6 MemanpeoMemHoOM HanpasIeHuu.:
- Pa3BuTtHe mnpencraBieHuit O MaTeMaTHKe Kak QopMe OMHCAHWS WU METOJe IO3HaHUs

HGfICTBI/ITGJ'IBHOCTI/I, CO31aHUC YCJ'IOBI/II\/’I JJIA HpI/IO6peTeHI/I$I MEPBOHAYATIBHOI'O OIIbITa MAaTEMaTH4YCCKOI'O
MOJCIIMPOBAHUSA;



- dopmupoBaHUEe OOIIMX CIIOCOOOB HHTEIUIEKTYyallbHOW JESITEIbHOCTH, XapaKTEpHBIX IS
MaTeMaTHUKU W SBISIONIMXCS OCHOBOM ITO3HABATEIbHON KyJNbTYphl, 3HAYMMOH s pa3nuyHbIX cdep
YeJI0BEYECKON JCSATEIbHOCTH;

- [lepBoHayabHBIC MPEACTABICHHUS 00 MIESSX U O METOJaX MAaTeMaTHKU KaK YHHBEPCAIbHOM
A3BIKE HAYKU U TEXHUKHU, CPEACTBE MOJCINPOBAHHUS ABJICHUH U IIPOLIECCOB;

- YMeHue BHIETh MAaTEMaTHYECKYIO 3aJady B KOHTEKCTE NPOOJEMHOH CHTyallud B JIPYTHX
JUCLIMILINHAX, B OKPY KaIOLIEeH KU3HU;

- YMeHue HaxoIuTh B Pa3IMYHBIX MCTOUYHUKAX HH(MOPMAIHMIO, HEOOXOAUMYIO JUIS PELICHUS
MaTeMaTHYeCKUX IpoOJieM, NPeACTaBiIsATh €€ B MOHATHOH (Qopme, NPUHUMATh PEIIEHUE B YCIOBHUAX HE-
MIOJTHOW ¥ U30BITOYHON, TOUHOM 1 BEPOSITHOCTHOM MH(pOpMAIINK;

- YMeHue NOHMMaTh M HCIOJIb30BATh MAaTEMATUYECKHE CpENCTBA HArsAHOCTU (rpadukwy,
IMarpaMMbl, TAOJIUIIBI, CXEMBI U Jp.) U WLTIOCTPALIH, WHTEPIPETALMH, APIYMEHTALIUH;

- VYMeHue BbIABUraTh T'MIIOTE3bI IPU PELICHUU Y4EOHBIX 3ajay, IOHUMaTh HEOOXOIUMOCTh UX
IIPOBEPKHU;

- YMeHue npUMEHSATb WHIYKTUBHBIE W JAEAYKTUBHBIE CHOCOOBI PpacCyXJA€HUl, BHJIETbH
pa3IMyHbIC CTPATEruy PELEHUs 3a/1a4;

- [lonnmanue CyIIHOCTHM Q@JITOPUTMHUYECKMX MPEANHUCAHUNM W yMEHHME [E€HCTBOBAaTb B
COOTBETCTBUH C MPEJIOKEHHBIM aITOPUTMOM;

- YMeHHue caMOCTOSITENbHO CTaBUTh LENIM, BHIOMPATh U CO3[aBaTh AJITOPUTMBI JJIs pEIIECHUS
y4eOHBIX MaTEeMaTHIECKUX MPO0IIeM;

- YMeHue IUIaHupoBaTh U OCYLIECTBIATH JCSATEIBHOCTH, HAIIPaBICHHYIO Ha PEIICHHUE 3aaad
UCCIIEI0BATEIBCKOTO XapaKTepa,

3) 6 npeomemnom HanpagieHuu:

- OmnazeHre MaTeMaTUYECKUMHU 3HAHUSMH M YMEHUSMH, HEOOXOAMMBIMH JUTSL TIPOIOJKECHUS
00pa3oBaHMsl, U3yUYEHUs] CMEXHBIX JIUCLUILINH, IPUMEHEHHS B IOBCEAHEBHOM KU3HM;

- Co3nanue ¢yHIaMeHTa JUIsi MaTEMaTHYeCKOro pa3BUTHA, (HOPMUPOBAHHS MEXaHHU3MOB
MBILICHMS], XapaKTEPHBIX NIl MATEMAaTUYECKOU NEATEIBHOCTH;

- OBnaneHue 0a30BbIM MOHATUIHBIM aNmaparoM IO OCHOBHBIM pa3feliaM CoOJIep>KaHUs,
npejcTaBieHne 00 OCHOBHBIX H3Y4YaeMbIX MOHATHSAX (YMCIIO, reoMeTpudeckas (urypa, ypaBHEHHE,
BEPOATHOCTH) KaK BaXHEHIINX MaTEMaTHUECKUX MOJEIISAX, MO3BOJIIOIINX ONMKUCHIBATh U U3y4aTh peaslbHbIE
IIPOLIECCHI U SIBJICHMSI,

- YMmenue paboTaTh ¢ MaTeMaTUYECKUM TEKCTOM (aHaJIM3UpPOBATh, U3BJIEKAaTh HEOOXOAUMYIO
MH(pOpMaINIO), TPaMOTHO MPUMEHATh MAaTEMaTHMYECKYI0 TEPMUHOJOIMIO U CHUMBOJHMKY, HCIIOJIb30BaTh
pa3IMyYHbIC SI3IKU MaTeMaTUKH;

- Pa3BuTtHe mnpencraBieHUl O 4YMCIE, HAaTypalbHBIX YHUCEIN, OBJIAJACHHE HABBIKAMU YCTHBIX,
MMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BHIYMCIICHUI;

- OBnazieHne OCHOBHBIMU CIIOCOOAMHU TPE/ICTABIECHUS W aHAJIM3a CTATUCTHYECKUX JIaHHBIX;
HaJIM4Yue MPeICTaBIeHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O Pa3IMYHbIX Croco0ax
UX U3YUYEHUS, O BEPOSTHOCTHBIX MOJIENSX;

- VYcBoeHHE cHUCTEMaTHMUECKUX 3HAaHUM O IUIOCKMX (UIypax M MX CBOMCTBaX, a TakkKe Ha
HarJsiJHOM YPOBHE — O NPOCTEHUIINX NPOCTPAHCTBEHHBIX TE€JaX, YMEHHUE NPUMEHSITh CHUCTEMaTHYECKHE
3HAHUS O HUX JJISl PELIEHUS] TEOMETPUUECKUX U MPAKTHUECKUX 3ajay;

- YMeHus u3MepsATh JUIMHBl OTPE3KOB, BEJIMUYMHBI YIJIOB, HCIIOJIB30BaTh (OPMYIIBI IS
HaXO0X/ICHUS IEPUMETPOB, IJIoLaiel 1 00BEMOB FEOMETPUUECKUX PUTYD;

- YMeHue NpUMEHATh H3Y4YEHHbBIE IOHSTHS, PpE3yJIbTaThl, METOABl Ul pELICHMs 3anad
MPAKTUYECKOI0 XapakTepa M 3a/lad U3 CMEXHBIX AUCHMILUIMH C HCIOJIb30BAHMEM IpPH HEOOXOIMMOCTU
CIIPaBOYHBIX MaTEPUAIIOB, KAJIIbKYJIATOPA, KOMIIBIOTEPA.

- YMeHue npoBOAWUTH KIAacCU(pUKALMK, JIOTHYeCKHe OOOCHOBaHMS, JI0Ka3aTeabCTBa
MaTEMaTHYECKUX YTBEP)KIECHUM;

- YMeHue pacro3zHaBaTb BHJIbI MaT€MaTUYECKUX YTBEP)KIECHUN (aKCHOMBI, ONpEAENIEHUs,
TEOPEMBI U Jp.), IPsIMbIE U 0OpaTHBIE TEOPEMBI;



- OBnazieHHE CUMBOJBHBIM SI3BIKOM aireOpbl, NMPHUEMaMHU BBIMOJIHEHUS TOXIECTBEHHBIX
npeoOpa3oBaHUil pallMOHATIBHBIX BBIPAKEHUH, PELICHUs YpaBHEHUI, CHCTEM ypaBHEHH, HEPaBEHCTB U
CHUCTEM HEPABCHCTB, YMCHHME HCIOJb30BaTh MICI0 KOOPAWHAT HA IUIOCKOCTH I HHTEPIpPETALUU
ypaBHEHHH, HEPaBEHCTB, CHCTEM, YMEHHE MPHUMEHATh anreOpanyeckue NpeoOpa3oBaHMs, armapaTt
YPaBHEHHMI U HEPABEHCTB Ul PEILECHUS 3a]a4 U3 Pa3IMYHbIX PAa3AeiioB Kypca;

- OBnagenue cucTeMOd (YHKIMOHAIBHBIX TOHATUH, (QYHKIMOHAIBHBIM S3BIKOM U
CHUMBOJIMKOH, YMEHHE Ha OCHOBE (D)YHKIMOHAJIBbHO-TpapUUECKUX MPEICTABICHUI ONMMCHIBATh U aHAJIU3U-
pOBaTh peaJIbHbIC 3ABUCUMOCTH;

- OBnazneHne reoOMETpUYECKUM SI3BIKOM, YMEHHE UCIIOIb30BaTh €0 JUIsl ONUMCAHUS MTPEIMETOB
OKpY’KaIOIIeT0 MHUpPA, pPa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUNH U M300pa3HTENbHBIX YMEHHUH,
IpUOOpETEHNE HABBIKOB FEOMETPHUECKUX OCTPOCHHH.

5-9 kiaccnl

JINYHOCTHBIMHU pe3yJibTaTaMM H3yueHus npeamera «MaTemaTkay (B BHIE CISAYIOIIUX YUCOHBIX
KypcoB: 5—6 kinacc — «MaremaTtuka», 7-9 kimacc — «Anredbpa» u «['eomerpus») ABISIOTCSA CIETYIOIINE
KauyecTBa:

- HE3aBUCUMOCTb U KPUTUIHOCTH MBIIIJICHU A,

- BOJISI U HACTOWYUBOCTD B JOCTHKEHHUH LIETIH.

Cpe[[CTBOM AOCTHIKCHUS O3THUX PE3YJILTATOB ABJISACTCA:

- cUCTeMa 3aJlaHuil Y4eOHUKOB;

- IIpe/CTaBlICHHAass B Y4YyeOHMKaX B SBHOM BHJE OpraHu3alys MaTepuana [0 HPUHLMILY
MUHUMAaKCa;

- HCIIOJIBb30BAaHHUC COBOKYITHOCTHU TGXHOJIOI‘I/IIZ, OPHUCHTHPOBAHHBIX Ha PasBUTHUC
CaMOCTOSITEIFHOCTY M KPUTHUYHOCTH MBILIUICHUS: TEXHOJOTUsA MPOOJIEMHOr0 Juajora, TEeXHOJIOTUS
MMPOAYKTUBHOI'O YTCHUSA, TCXHOJIOTU OLICHUBAHUS.

MeranpeaMeTHbIMHU pe3yJbTaTaMM H3y4eHHs Kypca «MaremaTtnkay SBISIOTCS I€pBOHAYaJIbHBIC
IPEJCTaBICHUs 00 UAESIX U O METO/IaX MaTEMAaTUKU KaK YHUBEPCAJIIbHOM S3bIKE HAYKU U TEXHUKH, CPEJICTBE
MOJICJIIMPOBAHNS SIBJICHUM U MPOLECCOB;

- yMEHHUE BHUJETh MaTeMaTHUYECKYyl0 3aJauyy B KOHTEKCTe HPOOJEMHON CUTyallud B JIPYTHX
JUCLUIIIINHAX, B OKPY XKaIOLEH KU3HH;

- yYMEHUE HaXOIUTh B Pa3IMYHBIX MCTOYHUKAX HMH(OPMAIMIO, HEOOXOAUMYIO IJIsi pELIeHUs
MaTeMaTHYeCKUX MpoOJieM, MPEACTaBIATh €€ B MOHATHOW (opme, MPUHUMATh PELIEHUE B YCIOBMSIX He-
MOJTHOM M M30BITOYHON, TOUHOM U BEPOSITHOCTHOM HH(pOpMaIHH;

- yMEHHE IOHUMaThb M HUCIOJb30BaTh MaTeMaTUYECKUE CPEACTBAa HarIsAHOCTH (rpadukw,
JMarpaMMbl, TaOJIUIbI, CXEMBI U Jp.) I WILTIOCTPAL[MH, HHTEPIpETallu, apryMEHTAIUH;

- YMEHHE BBIJBUTATh TMIOTE3bI MPU PELUICHUH Y4€OHBIX 3a]a4, HOHUMaTh HEOOXOAUMOCTh UX
IIPOBEPKHU;

- yMEHHE MPUMEHSTh HWHAYKTUBHbIE W JEIyKTUBHBIE CIOCOOBI pacCyXKICHHH, BUIETbH
pa3IMYHbIE CTPATErUM PELICHUs 3a/1a4;

- IIOHUMAaHHE CYIIHOCTH QJITOPUTMHYECKUX NPEANHUCAHUM M yMEHHUE JIeCTBOBATH B
COOTBETCTBUHU C MPEJI0KEHHBIM aITOPUTMOM;

- YMEHHE CaMOCTOSATEIbHO CTaBUTh II€JIM, BBIOMPATh W CO3/aBaTh aJTOPUTMBI JUISl PEIICHUS
yueOHBIX MaTeMaTHYECKUX Mpobiem;

- YMEHHE IUIAHUPOBAaTh M OCYILIECTBIATH NEATEIBHOCTh, HANIPABICHHYIO HA pElIeHUE 3aaad
HCCIIEN0BATENIBCKOIO XapaKTepa;

IIpeamMeTHBIMH pe3yJIbTaTaMHU U3Y4YeHHs NpeaMera «MaTreMaTuka» SBISAITCS CIENYOINe
YMEHHUSL:

6-# KJIace



Hcnonvzosams npu pelieHMN MaTeMaTHYECKHX 3ajad, UX OOOCHOBAaHMM U MPOBEPKE HailIEeHHOTO
pelieHus: 3HaHue o:

JECATUYHBIX APOOSX W MpaBUIaX ACUCTBUI C HUMH;

OTHOILIEHUAX U TMPOIMOPILHIX; OCHOBHOM CBOMCTBE MPOMOPIIUU;

PSAMOI M 00paTHOM MPONOPIUOHATBHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;

MPOIICHTAX;

LEJIBIX U APOOHBIX OTPULIATEIBHBIX YUCIIAX; PAIMOHAIBHBIX YHCIIAX;

MpaBUJIe CPABHEHUS PAIlMOHAIBHBIX YHUCEIT;

MpaBUJIaX BBIMTOJIHEHUS OTIEPAIM HAJl pallMOHAIBHBIMU YUCJIAMH; CBOMCTBAX OIEpaIuiu.

— Cpasnusams necaTU4HbIE poou;

8bINOIHAMb OTIEPAIINH HAJl IECATUYHBIMU APOOSIMU;

npeobpazoeviéams NECATUIHYIO IpOoO0b B 0OBIKHOBEHHYIO U HA000POT;

OKpY2niamy 1IeJble YHCIa U IECATUUHbIE IPO0H;

Haxooums NPUOIKEHHBIC 3HAYCHUS BEIMYMH C HEOCTATKOM U U30BITKOM;

8bINOIHAMb TPUOIMKEHHBIE BEIUMCICHUS U OLICHKY YHCJIOBOTO BBIPAKEHUS;

Oenumy YUCI0 B JAaHHOM OTHOILICHHH;

Haxooums HEU3BECTHBIN YJIEH MPOIOPIUH;

HAaxoO0ums JTaHHOE KOJMYECTBO IPOLIEHTOB OT YMCIA U YMUCIO MO U3BECTHOMY KOJUYECTBY

IIPpOLCHTOB OT HETO,

Haxodumb, CKOJIBKO IMPOUCHTOB OAHO YHCJIO COCTABJIACT OT APYIOro,

yeeiudueamsv 1 YMCHbIIATb YUCJIO HA AAHHOC KOJIUYCCTBO ITPOLCHTORB,

pewamsb TECKCTOBBIC 3a1a4i HA OTHOLICHUS, ITPOIIOPLUUHA 1 IPOUCHTHI;

cpasHusantv 1Ba pallMOHAJIbHBIX YMUCJIIA,

6blNO0JIHAMb OIICpallMi Hald paluOHAJIbHBIMHU YHCJIaMH, HUCIIOJbB30BaATh CBOMCTBa onepaum‘/’l

JUTSI YIIPOILICHHSI BBIYMCIICHUH;

pewamsb KOMOMHATOPHBIE 3a7]a41 C TIOMOIIBIO TTPABUJIa YMHOKEHUS;

Haxo0ums BEPOSITHOCTH MPOCTEHUINNX CITyYalHBIX COOBITHI;

peuiams TPOCTENILINE 337]a4l HA OCEBYIO U LIEHTPAJIbHYI0 CUMMETPUIO;

peulams TPOCTEHIINE 3a7]aUn HA pa3pe3aHre U COCTaBICHUE T€OMETPUUECKUX PUTYD;
HaxoO0ums PEIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HUCIIOIB3YIOTCS

MaTEMaTUYCCKHUE CPCACTBA;

co3z0asamsp TPOAYKT (PE3yJbTaT MPOECKTHOM EATEIBbHOCTH), IS WU3YYeHUS W OIMCAHHS

KOTOPOI'0 UCITOJIB3YHOTCA MAaTEMATUICCKUE CPCACTBA.

7-i kaacce.
Auredpa

Hcnonvzosams IIpru pCHICHUHN MATCMATHUYCCKUX 3ajad, UX 000CHOBAaHHUH U IMPOBEPKE HaNJICHHOTO
peuICHud 3HAHUC O:

HATypaJbHbIX, UEIBIX, PAUOHAIBHBIX, UPPAMOHAIbHBIX, ICCTBUTEIBHBIX YNCIIAX;
CTENEHU C HATypaJbHBIMHU MOKA3aTENsIMU U UX CBOMCTBAX;

OJIHOYJICHAX W MpaBWiiaxX JCUCTBUU C HUMU;

MHOTO4JI€HaX U MpaBUiiax JIEUCTBUI C HUMHU;

dhopmynax COKpamEHHOTO YMHOXKEHHS;

TOXKIECTBAX; METOJIaX JI0Ka3aTeIbCTBA TOXKISCTB;

JINHEMHBIX YPABHEHUAX C OJHON HEM3BECTHOW M METOJaX X PEUICHUS;

CUCTEMax JIBYX JIMHEHHBIX YPaBHEHUH C IBYMsI HEU3BECTHBIMU U METOAAaX UX PEIICHUS.
Buinonnsame nelicTBUS ¢ OQHOYWICHAMH M MHOTOUYJICHAMH,

V3HA8amb B BRIPAKEHHSIX (DOPMYIIBI COKPAIIEHHOTO YMHOXKECHHSI U IPUMEHSITh UX;
PAcKaIaobl8ames MHOTOWICHBI HA MHOXKHUTEIIH;

8bINOIHAMb TOXKACCTBEHHBIE MPE0OPA30BAHMUS IETBIX aNTreOpanuecKuX BhIPAKCHHUIA;
00Ka3vl8ams MPOCTEHIINE TOKIESCTBA;

HAxXo0ums 9UCIIO COYETAHUN U YHUCIIO Pa3MEIICHUH;

peuwiams JIMHENHBIE YPAaBHEHHUSI C OJTHOM HEU3BECTHOM;



- peuiams CUCTEMbl JBYX JIMHEMHBIX YpaBHEHMH C JBYyMS HEU3BECTHBIMH METOJO0M
MOJICTAHOBKY ¥ METOJIOM aJIT€OpanvecKoro CIOXKEHUS;

- peuiams TEKCTOBBIE 337]a4 C TIOMOIIBIO TMHEHHBIX YPAaBHEHUI U CUCTEM;

- Haxoo0ums PENICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4y, B KOTOPBIX UCIOIB3YIOTCS
MaTeMaTHYeCKHUe CPEJICTBA;

- co3z0asamsp TPOAYKT (pe3yJIbTaT MPOECKTHOM MEATEIbHOCTH), IS WU3YYEHUS W OIHUCAHMS
KOTOPOTO MCTIOJB3YIOTCSI MaTeMaTHUECKHE CPE/ICTBA.

7-1 KJacc.
I'eomerpus

Hcnonv3zo6amy TIpH pPELICHUH MaTeMaTHUECKUX 3ajjad, UX OOOCHOBAaHMHM U TPOBEpPKE HAMIECHHOTO
pEILIEHUs] 3HAaHUE O:

- OCHOBHBIX I€OMETPUUYECKUX MOHATHUAX: TOUYKA, IpsMas, IJIOCKOCTb, JIyd, OTPE30K, JIOMaHas,
MHOT'OYTOJIbHUK;

- OTIpeJIeICHUH yIiia, OMCCEKTPHCHI yTia, CMEKHBIX U BEPTUKAIBHBIX YIJIOB;

- CBOMCTBAX CMEKHBIX U BEPTUKAJIBHBIX YTJIOB;

- OTIpEeJICICHUH PaBEHCTBA TEOMETPUUYECKHUX (QUTYp; PU3HAKAX PABEHCTBA TPEYTOJIBHUKOB;

- rEeOMETPHUECKUX MECTaX TOueK; OHCCEKTpHCE yIja U CEepeMHHOM IMEepIEeHAMKYJsIpe K
OTPE3KYy KaK F€OMETPUYECKUX MECTAX TOYEK;

- OIIpEEIICHUY NapaJUIEIIbHBIX MIPSMBIX; IPU3HAKAX U CBOMCTBAX MapaslICIbHBIX NMPSMBIX;

- AKCHOME ITapaJUIEIbHOCTH U €€ KPAaTKOM UCTOPUH;

- (dopMysie CyMMBI YIJIOB TPEYTOJbHUKA,;

- ONPEICIICHUU U CBOMCTBAX CPEIHEHN JIMHUHU TPEYTrOJbHUKA;

- teopeme Darneca.

- Ilpumensims CBOUCTBA CMEXHBIX U BEPTUKAJIBHBIX YIJIOB IIPU PELIECHUN 33]1a4;

- HaxoOums B KOHKPETHBIX CUTYalUsIX paBHbIE TPEYTOJIbHUKH U J10KA3bIBaTh UX PABEHCTBO;

- yCcmanaeaueams NapajieIbHOCTh MPSMBIX U IIPUMEHATh CBOMCTBA NAapAJIIEIbHBIX IIPSIMBIX;

- NpUMEHAMb TEOPEMY O CYMME YTIJIOB TPEYTOJIbHUKA;

- UCNOIb306aMb TEOPEMY O CPEIHEHN JMHUU TPEyroJibHUKA U TeopeMy dDareca npu pelICHUH
3a1ad;

- Haxooums PEIIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1ay, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTU4YeCKUE CPEACTBA;

- co30asamb TPOAYKT (pe3yibTaT HPOEKTHOM IESATENbHOCTH), JUISl HU3YYEHMS] U OIUCAHUS
KOTOPOT'0 UCIOJIB3YIOTCS MAaTEMAaTUYECKUE CPEICTBA.

8-i kaacce.
Auredpa

Hcnonv3zo6ams TIpH pEelICHMH MaTeMaTHUYECKUX 3ajad, WX OOOCHOBAaHUHM W TPOBEpPKE HAWIECHHOTO
pelleHrs 3HaHUE O:

- anredpandeckoit 1podu; OCHOBHOM CBOMCTBE JpOo0H;

- MpaBWJIax JIEHCTBUH C anreOpanuecKuMu ApoOsMH;

- CTCIICHAX C LCJIBIMU ITOKA3ATCIAMHU U UX CBOﬁCTBaX;

- CTaHAApTHOM BHUAC YUCIIA,
k

- dyrkmusx Y =KX+ y =x? y =  » FIX CBOWCTBAX M rpaduKax;

- MOHATUY KBaJIPATHOTO KOPHA U apu(METUYECKOT0 KBaJPAaTHOTO KOPHS;

- CBOMCTBax apu(PpMEeTHUECKUX KBAJPATHBIX KOPHEH;

- byHkuun Y = VX | e croiicTBax u rpaguke;

- dbopmyIie Ut KOpHEH KBaIpaTHOTO YpaBHEHMS,

- Teopeme Buera i npuBeJEHHOTO U OOIIETO KBaJPaTHOT'O YPaBHEHUS;

- OCHOBHBIX METOJIaX PEIICHUS IENbIX PAlMOHATBHBIX YPaBHEHWH: METOAE pa3joXKCHUs Ha
MHOHUTEJHN U METO/I€ 3aMEHbI HEU3BECTHOM;



- METOJIC PEeUICHHs APOOHBIX PAIIHOHATFHBIX YPaBHEHHIA;

- OCHOBHBIX METOJIaX PELICHUs CUCTEM PAllMOHAIbHBIX YPABHEHUMN.

- Cokpawame anredpanvecKue aApoou;

- 8bINONHAMS APUPMETHUUECKHIE EHCTBUS C aNredpandecKuMu IpoosMu;

- UCNOIb306aMb CBOMCTBA CTETICHEH C IEITBIMU TIOKA3aTEIISIMU TIPU PEIICHUH 3a]1a4;
- 3anucebiéamy YMCIa B CTAaHIAPTHOM BHUJIC;

- BbINOJIHAMb TOXKICCTBCHHBIC Hp606p330BaHI/IH paniruOHAJIbHBIX BBIpa)I(eHI/Iﬁ;
k

X M UCIIOJIL30BaTh X CBOMCTBA npu

- cmpoums rpaduxu Gpyrkupii Y =KXy —=x? 'y =

pEeLIeHNH 3a/1a4;
- gbluucAmsb apuPMETHUECKUE KBaIpaTHbIE KOPHHU;
- npumensms CBOMCTBA apu(METHUECKUX KBAJPATHBIX KOPHEH MPH PEIICHUH 33a4;

- cmpoumo rpaduk GyHKIUNA Y = VX § ucnonb30BaTh €ro cBoiicTBa MpY PEUICHUM 3a]1ay;

- peuwiamsb KBaJIpaTHbIC YpPaBHCHUS,

- npumensams TEOpEMy Buera npu peleHuu 3aag;

- pewiams 1ETble palliOHAIIbHBIE YPAaBHEHUSI METOJIOM Pa3JIOKEHUSI HA MHOKUTEIIU U METOJIOM
3aMEHBI HEM3BECTHOM;

- pewams NPOOHBIC YPABHCHUS;

- peuwiams CUCTEMBI PallMOHAJIbHBIX YPABHEHHUIA;

- pewiams TEKCTOBBIE 3aJladyd C IMOMOIIBI0 KBaAPATHBIX W PAIIMOHAIBHBIX YPaBHEHUH M HX
CHCTEM;

- HaxoO0ums PEICHUs «KU3HCHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIIOJIB3YIOTCS
MAaTeMaTUYECKUE CPEICTBA,;

- co3z0asamsv TPOAYKT (PE3yJIbTaT MPOCKTHOW IEATEIbHOCTH), IS WM3YYEHUS W OIMCAHHS
KOTOPOT'O HCHOJIb3YIOTCS MATEMaTUYECKUE CPEACTBA.

8- KJacc.
I'eomeTpust

Hcnonvzoéams TpU pelICHUH MaTeMaTHUECKUX 3ajjad, UX OOOCHOBAaHMM U NPOBEpPKE HalJI€HHOTO
pellIeHrs 3HaHUE O:

- OIpeJieJIeHu TapaijenorpamMmma, pom0a, NpsSMOYTOJIbHUKA, KBajgpaTa; MX CBOMCTBax M
MpU3HAKaX;

- OIIpEAEIICHUH TPANEINH; dJIEMEHTAX TPANELUU; TEOPEME O CPEAHEN JTMHUM TPANIECLIUH;

- OTpe/IeNIEHUN OKPY>KHOCTH, Kpyra U X 3JIEMEHTOB;

- TeopemMe 00 U3MEPEHHH YTJIOB, CBSI3aHHBIX C OKPYKHOCTBIO;

- ONpeeNIeHN U CBOMCTBAX KacaTelIbHBIX K OKPYKHOCTH; TEOpEME O paBEHCTBE [IBYX
KacaTelbHbIX, TPOBEIEHHBIX U3 OJTHOM TOUKH;

- ONPE/ICIICHUY BIIMCAHHON U ONMCAHHOW OKPY>KHOCTEH, UX CBOWCTBAX;

- OTIpeJIeIECHU! TPUTOHOMETPHUECKUE (PYHKLUUU OCTPOro yria, OCHOBHBIX COOTHOLICHHM
MEX1y HUMH;

- IpUEMaxX pEeLIEHNs MPSMOYTOJBHBIX TPEYTOJIbHUKOB;

- TpUroHOMeTpHueckux GyHKIuAX yriaos ot 0 go 180°;

- TEOpeMe KOCHYCOB M TEOPEME CHYCOB;

- npuéMax petieHus MPOU3BOJIbHBIX TPEYTOJIbHHUKOB;

- ¢bopmyrnax 1i1s MIIOLIAIU TPEYTOJIbHUKA, TapajuieJorpaMma, Tpanelnu;

- teopeme [ludaropa.

- Ilpumensamy TPU3HAKM U CBOMCTBA MapajjiesiorpaMMa, pomba, mpsMOYTrojbHHMKA, KBajpaTa
MIpY pEelIeHNH 33]1aY;

- peuiams TIPOCTENUILINE 33aUU Ha TPAIELHIO;

- Haxooums TPATyCHYIO MEpPY YIJIOB, CBSI3aHHBIX C OKPYXXHOCTHIO; YCTaHaBIIMBaTh MX
PaBEHCTBO;

- npuMeHsamb CBOMCTBA KacaTeJIbHBIX K OKPY>KHOCTHU IIPH PELICHUH 3a]1a4;

- peuiams 3aja4i Ha BIUMCAHHYIO U ONIMCAHHYIO OKPY>KHOCTB;



8bINONHAMbG OCHOBHBIE TEOMETPUUECKUE MIOCTPOEHUS C TOMOILBIO LUPKYJISL U JINHEHKH;
HaxoOums 3HAUCHHUS] TPUTOHOMETPUYECKUX (YHKIMI OCTpOro yria depe3 CTOPOHBI

MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA;

npumMeHsms COOTHOIICHUS MEX]Ty TPUTOHOMETPUYECKMMHU (YHKUHUSMH MPU PEHICHUH 3a]1a4;

B 4aCTHOCTH, I10 3HAYCHHIO OHHOﬁ u3 (l)YHKI_II/Iﬁ HaXOJUTh 3HAUYCHUS BCEX OCTAJIbHBIX;

pewams TPSIMOYTOJIbHBIE TPEYTOJIbHUKHY;
c600umsv pabOTy C TpUroOHOMETpuueckMMH (yHKIMsAMU yriioB oT 0 mo 180° k cimydaro

OCTpPBIX YIJIOB;

npuMeHamb TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB IIPH PEIICHUU 33]1aY;

peuiamsb IPOU3BOJIbHBIE TPEYTOJIbHUKY;

Haxooums TUIOIIAU TPEYTOJIbHUKOB, apauIeIOrPaMMOB, Tpareuii;

npumensms Teopemy lludaropa npu pemennn 3agad;

Haxooums MPOCTEHIINE TEOMETPUYECKUE BEPOSTHOCTH;

HaxoO0ums PENICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4y, B KOTOPBIX UCIOIB3YIOTCS

MaTEMAaTUYCCKHUE CPCACTBA,

co3z0agamsb TPOAYKT (Pe3yJIbTaT MPOECKTHOM MEATEIbHOCTH), Ui WU3YYEHUS W OIMHUCAHUS

KOTOPOro UCIOJb3YIOTCSA MAaTCMATUUICCKUEC CPEACTBA.

9-ii kaacc.
Auredpa

Hcnonvzosams IIpHU pCHICHUH MATEMATUYCCKUX 3aJa4d, UX 000CHOBAHUH U IMPOBEPKE Haf/'II[eHHOFO pPEeICHUA

3HAaHHUC O:

CBOMCTBAax YMCIIOBbIX HEPABECHCTB;

METOJIaX PEIICHUsS TMHEUHBIX HEPABEHCTB;

CBOMCTBAX KBaApaTUYHON (DYHKLINU;

METOJaX PEIICHNs KBaJIPaTHBIX HEPABEHCTB;

METO/I€ HHTEPBAJIOB Ul PELICHUS PAllMOHAIBHBIX HEPABEHCTB;
METOJaX PEIICHHS CUCTEM HEPABEHCTB;

cBOMCTBax M rpaguke GyHKIHU Y = X" [IpH HATYypalbHOM N;

OIIpEEIICHUH U CBOMCTBaX KOPHEW cTENeHH N;

CTENEHSIX C pallMOHAJILHBIMU [TOKA3aTEISIMU U UX CBOMCTBAX;

OIpeNIeIeHU UM OCHOBHBIX CBOMCTBax apudMeTndyeckod mporpeccuu; Gopmyne A

HaXOXIACHUA CYMMbI €€ HECKOJILKUX MEPBLIX YICHOB;

OIMPCACIICHUN U OCHOBHBIX CBOMCTBaX FeOMeTqueCKOﬁ MMporpeccuu; (bopMyJIe JJIA

HaXOXICHUA CYMMbI €€ HECKOJILKUX MEPBLIX YICHOB,

(popMyne AJisl CYMMBI OCCKOHEYHOM reOMeTqueCKOﬁ nporpeccun CO 3HaMCHATCJICM,

MCHBIIUM I10 MOAYJIIO € IMHHUIIBI.

3aa4;

Hcnonvsoeams CBOWCTBA YHCIOBBIX HEPABEHCTB JJIsI TPeOOpa30BaHUsl HEPABEHCTB;
00Ka3bl8ams MPOCTEHIINE HEPABEHCTBA;

peuwiams JINHENHBIE HEPABEHCTBA;

cmpoums rpaduK KBaIpaTUIHONW (DYHKITUH M HCTIOIB30BaTh €T0 MIPH PEIICHUH 3a]1a4;
peuwiamsb KBaIpaTHbIE HEPABEHCTBA;

pewiams palliOHAJIbHbIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

peuiamsb CUCTEMbI HEPABEHCTB;

n
cmpoumbs rpa(bm( (I)yHKI_II/II/I y=X IpHU HaTypaJbHOM N MU HUCIIOJIL30BaTh €ro MpH PEUICHUM

HaxoOums KOPHU CTENeHHU N;
UCno1b306ams CBOWCTBA KOPHEW CTENEHH N IIPU TOXKIECTBEHHBIX MPEOOPa30BaHMSIX;
HaxoOums 3HAYEHUS CTENIEHEN ¢ pallMOHAIbHBIMU MOKA3aTeNsIMU;

10



- peuiams OCHOBHBIE 33]1a4M Ha apU(PMETUYECKYIO M T€OMETPUUECKYIO IIPOTPECCUU;

- Haxooums CyMMy OECKOHEYHOW T€OMETPHYECKON MPOrpecCHr CO 3HAMEHATEIeM, MEHBIIUM
0 MOAYJIIO €IMHHULIBI;

- Haxoo0ums PENICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4y, B KOTOPBIX UCIOIB3YIOTCS
MaTeMaTHUYeCKHUe CPEJICTBA;

- co3z0asamsv TPOAYKT (pe3yJIbTaT MPOEKTHOM JESATENbHOCTH), I HU3YUYEHUS W OIMHUCAHUS
KOTOPOTO MCTIONB3YIOTCS MaTeMaTHUYECKHE CPE/ICTBA.

9-# kJaacc.
I'eomerpus

Hcnonv306ams IpU pelIeHUU MAaTEMAaTUYECKUX 3ajad, MX 0OOCHOBAHUHU U MPOBEPKE HAWICHHOTO PELICHUS
3HAHUE O:

- MPU3HAKAX TTOA00US TPEYTrOJIbHUKOB;

- TeopeMe O MPOIOPLUOHABHBIX OTPE3Kax;

- CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHUKA,

- MIPOIMOPLMOHANIBHBIX OTPE3KAX B MPSIMOYTOJILHOM TPEYTOJIbHUKE;

- IIPOIOPLIMOHAJIBHBIX OTPE3KAX B KPYTE;

- TeopeMe 00 OTHOIICHUH IUIOMIA /IeH T0JOOHBIX MHOTOYTOJIbHUKOB,;

- CBOMCTBAX MpaBWJIbHBIX MHOTOYI'OJBHUKOB; CBSI3U MEXAY CTOPOHOM IPaBHIBHOIO
MHOTOYTOJIbHUKA U PaiuyCaMy BIIMCAHHOTO U OMIMCAHHOTO KPYTOB;

- OTIpeJIeICHUH JUTUHBI OKPY>KHOCTU U (popmyIie s €€ BBIYMCIICHHS,

- dbopMyIie TIOMaId TPABUIBHOTO MHOTOYTOJIbHUKA,

- OTIpeJIeJICHUH TUIOIIAAN Kpyra U Gopmyse s e€ BBIYMCICHUS; (popMylie Uil BEIYMCICHUS
ionaiel yacTei Kpyra;

- IIpaBWI€ HAXOXKJIEHUS CYMMbI U PAa3HOCTU BEKTOPOB, MPOM3BEICHUS BEKTOpa Ha CKAaJsp;
CBOMCTBA ATUX OMepaIuii;

- OIIpe/ieJIEHUU KOOPAMHAT BEKTOPa U METOAAX UX HAXOXKICHHUS;

- MIpaBuJIe BHIMOJHEHHM onepaluii HajJ BEKTOpaMH B KOOpJIMHATHOU (opMme;

- OTpe/IeNIEHUH CKAJISIPHOTO MPOU3BEICHHS BEKTOPOB U (hopMyIie UIsl €r0 HaXOXKACHUS,

- CBSI3M MEXAY KOOpAMHATAMU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM U KOOPJAWHATHBIM METOJIaX PEIICHUs TEOMETPUUYECKUX 3a/1a4.

- dopmynax  oObEMa  OCHOBHBIX  IPOCTPAHCTBEHHBIX  TIE€OMETPUYECKHX  QUIyp:
napajuienenunesna, Kyoa, mapa, HUIMHApPA, KOHyca.

- Ipumenamo pu3HAKU TOI0OUS TPEYTOIHLHUKOB MPHU PELICHUH 3a/1a4;

- peuiams TPOCTENIINE 3a7]a4l HA PONOPIIMOHATIbHBIE OTPE3KH;

- peuiams TPOCTEHIINE 33]a4H HA PABUIIbHBIE MHOTOYT OJIbHUKY;

- Haxooums JAJIMHY OKPY>KHOCTH, TUIOIIAIb KPYyTra U €ro 4acTeu;

- 8bINOIHAMY OTIEPALMH HaJl BEKTOPAMHU B T€OMETPUYECKON U KOOPAUHATHOM (opme;

- Haxooums CKaJSpHOE IIPOU3BEACHHE BEKTOPOB M TPUMEHATH €ro JUisl HaXO0XKJEHUs
Pa3IMYHBIX TEOMETPUUECKUX BEJINYUH;

- peuiamsb TEOMETPUYECKUE 337a4l BEKTOPHBIM M KOOPJIAUHATHBIM METOJIOM;

- npumensms TEOMETPHUUECKUE MpeoOpa3oBaHUs IUIOCKOCTU IMPHU PEHIEHUH T'€OMETPHUECKUX
3ajady;

- HaxoOums  OOBEMBI ~ OCHOBHBIX  IPOCTPAHCTBEHHBIX  TI'€OMETPHUYECKUX  (uUryp:
napajuienenunena, Kyoa, mapa, HUIMHApPa, KOHYCa;

- HaxoOums PeleHus «CKU3HEHHBIX» (KOMIIETeHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIOJIB3YIOTCS
MaTeMaTHYeCKHUe CPEJICTBA;

- co30aéamv TPOAYKT (pe3yNbTaT MPOEKTHOM NESATEIbHOCTH), U HM3Y4YEHUS M OIUCAHUS
KOTOPOT0 MCTIONB3YIOTCSI MaTeMaTHUECKHE CPEICTBA.
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Pezynamuenvie YY/I.

5-6-it knaccot

— CaMOCTOSITETILHO 0OHapyxicueams U POpMyIHpoBaTh YUeOHYIO MPOOIEMy, ONMPEaeNATh Helb yueOHOM
NesITeNIbHOCTH, BEIOUPATh TEMY MPOEKTA;

— 6bl08UcamMb BEPCUU PpEIICHUS MpoOJIeMBbl, OCO3HABATh (v wHTEpHpeTHpOBaTH B Cilydae
HE0OXOIMMOCTH) KOHEUHBIN Pe3ybTaT, BRIOUPATh CPEACTBA IOCTHXKEHUS LIEIH U3 MPEAJIOKEHHBIX, a TaKXKe
HCKaTh UX CAMOCTOSITENIBHO;

— cocmagnamy (MHAUBUAYAIBHO WIK B TPYMIIE) IUIaH PEelIeHUs! IPOoOIeMbl (BBIMIOIHEHHSI IPOEKTA);

— paboTtas 1o IJaHy, céepsimb CBOW JIEHCTBUS C IICNIBIO U, IPH HEOOXOJUMOCTH, UCIIPABIATH ONTHOKU
CaMOCTOSITENILHO (B TOM YHUCJIE U KOPPEKTUPOBATH IUIAH);

— B IUAJIOTE C YYUTEIIEM COBEPUIEHCMBOBAMb CAMOCTOSATEIILHO BEIPAOOTaHHBIE KPUTEPHH OLICHKH.

7-9-11 knaccot

— CaMOCTOSITENIEHO O0OHapyscuéams M opmyauposams TpodIeMy B KIACCHOW M HHIUBUAYATbHOU
y4eOHOMU JesITeNbHOCTH;

— 6bl08UcAMb BEPCUU PEUICHHUS TMPOOJIEMBbI, OCO3HABATh KOHEYHBIM pE3yJbTaT, BHIOMpATh CpEICTBA
JOCTUKEHHUS LIETTH U3 MPEJIOKEHHBIX WIH UX UCKaTh CAMOCTOSATENIBHO;

— cocmagnams (MHIUBUAYATEHO WIX B TPYIIE) TUIAH PEHICHUs POOIeMbl (BBIITOTHEHHS MTPOEKTA);

— noobupams K Kaxaou npodueme (3a1a4e) afieKBaTHYIO €l TeOPETUUECKYIO MOEIb;

— paboTas Mo MpeUIoKEHHOMY WJIM CaMOCTOSITEJIbHO COCTAaBJIEHHOMY IUIaHY, UCHONIb308amb HapsALy C
OCHOBHBIMHU U JIOTIOJIHUTENIBHBIE CPEACTBA (CIIPaBOYHAS JIUTEPATYPA, CII0KHBIEC TPUOOPBI, KOMIIBIOTED);

— NIAHUPO8amMs CBOIO MHAMBUIYaJIbHYI0 00pa30BaTEIbHYI0 TPAEKTOPHUIO;

— pabomams MO CAMOCTOSTEIHLHO COCTABIEHHOMY IUIaHYy, CBEPSAACHh C HUM M C IENbIO JIEATEIbHOCTH,
UCIPAaBIIA OMKUOKHU, UCIIOIb3YS CAMOCTOATEIBHO [10100paHHbIE CpelIcTBA (B TOM uncie u HTepHeT);

— CBOOOJIHO 110/16b308amMbCsl BBIPAOOTAHHBIMU KPUTEPUSIMHU OIICHKU M CAMOOLIEHKH, UCXOJIS U3 1IeNId U
UMEIOIINXCS KPUTEPHUEB, PAa3lINdasi pe3ysIbTaT U COCOOBI IeHCTBUH;

— B XO/I€ MIPEJICTABIEHUSI IPOEKTa 0a8amb OYeHK) €ro pe3ylibTaTaM;

— CaMOCTOSTEINBHO 0CO3HA8AMb TIPHYUHBI CBOETO YCIeXa MM HeycIieXa U HaXOJUTh CIIOCOOBI BBIXO/Ia W3
CUTYyallUU HeycCIexa,

— yMemb oyeHums CTEeTIeHb YCIEITHOCTH CBOSH WHANBHYyaIbHON 00pa3oBaTeIbHOMN IEATELHOCTH;

— dasamb oyenKy CBOMM JIMYHOCTHBIM KadecTBaM M uepTaM XapakTepa («KakoB 5»), ONpPEIeNsiTh
HAIPaBJICHUS CBOETO PA3BUTHS («KAKUM s XOUY CTAThy, «YTO MHE ISl 3TOTO HAJO CHIENIATh).

Cpeocmeom opmuposanus perynaTuBHbIX Y Y]l cily’kaT TEXHOJOTHsS IPOOJIEMHOTO AMajIora Ha 3Tare

M3Y4YeHHs] HOBOTO MaTepHala M TEXHOJOTUSl OLIEHWBAaHUA 0Opa30oBaTEeNbHBIX HOCTHXKEHHH (yueOHBIX
YCIIEXOB).

Ilo3nasamenvnvie YY/I:

5-9-it knaccot

— AHATUZUPOBAMb, CPABHUBAMD, KILACCUDUYUPOBAMb U 0000uams HAKTHI U SBIICHNUS,

— ocyujecmenams CpaBHEHHE, CEPUALIUIO U KIACCH(PHUKAIIUIO, CAMOCTOSITETLHO BHIOMpAasi OCHOBAHUS U
KPUTEPHH TS YKA3aHHBIX JIOTHUECKUX OIEPAIIHiA; CTPOUTH KIaCCH(PHUKAIMIO ITYyTEM JTUXOTOMHUIECKOTO
JiesieHus (Ha OCHOBE OTPULIAHMS);

— cmpoumsb JOTHIECKH OOOCHOBAaHHOE pacCyXJICHHE, BKIIOUAIONICe YCTAHOBICHUE NPHIYUHHO-
CIIEJICTBEHHBIX CBSI3EH;

— co30a6amb MaTEeMaTHYECKUE MOJICIIH;

— COCTaBISITh TE3UCHI, PA3NUYHbIE BUIBI IJIAHOB (MPOCTHIX, CIOXKHBIX M T.1.). [IpeoOpa3oBIBaTh
nH(OpPMAIIHIO U3 OAHOTO BUJA B IpYroii (TabIuIly B TEKCT, TUarpaMMy U TIp.);

12



— @bIYUMbIBAMb BCE YPOBHU TEKCTOBOM MH(OPMALIUU.

— ymemb onpeoensimbs BO3MOXKHBIE HMCTOUYHHUKM HEOOXOIAMMBIX CBEJIEHHH, MPOM3BOJUTH IIOUCK
nH(pOpMalUY, aHATU3UPOBATh U OLICHUBATH €€ T0CTOBEPHOCTb.

— IOHMMas NO3ULUI0 JPYroro 4esjoBeKa, pa3iuyams B €ro pedu: MHEHHE (TOUKY 3peHus),
JI0Ka3aTeNIbCTBO (apryMeHThbl), (aKThl, TUIOTE3bl, AKCHOMBI, TeOpHH. /[l STOro camMoCTOSTENbHO
HCIOJIb30BaTh Ppa3/IMYHbIE BHUJbI YTEHUS (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHUTEIILHOE, IOHCKOBOE),
MPUEMBI CITyIIAHUS.

— caMOMy c030a6amsb UCTOYHUKHM WH(POPMALMU PAa3HOTO TUNA WU Ui Pa3HbIX ayJUTOpPUH, COOJIIONATh
MH(OPMALIMOHHYIO TUTUEHY U MTpaBiia UHGOPMAIIMOHHOMN 0€30MacHOCTH;

— yMemb UCNOIb308amMb KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJOTMM KaK WHCTPYMEHT JUIsS
JOCTUKEHHSI CBOMX IeJield. YMeTb BbIOMpaTh aJeKBaTHbIE 3aJaye€ HHCTPYMEHTAJbHbIE MPOrpPaMMHO-
annapaTHbIE CPEJICTBA U CEPBUCHL.

Cpeocmeom @gopmuposaruss To3HaBaTeNbHBIX Y Y]l ciykaT y4eOHBIM MaTepual U TPEKIE BCETO
MPOAYKTUBHBIC 33/1aHUS YUeOHHKA, TO3BOJISIOIINE MPOIBUTATHCS 110 BCEM HIECTH JIMHUSAM Pa3BUTHSL.
1-s JIP — Mcnionp3oBaHMe MaTeMaTUYECKUX 3HAHUMN JJIs PEIICHUsS PA3IMYHbIX MaTEMaTHUYECKHUX 3a]a4 U
OLIEHKH IOJIy4EHHBIX PE3YJIbTAaTOB.
2-51 JIP — COBOKYMHOCTh YMEHUH IO UCIIOJIB30BAHUIO JOKA3aTEIbHON MaTeMaTHYeCKON peyu.
3-1 JIP — CoBOKymHOCTh yMeHHH IO paboTe ¢ uHpOpManued, B TOM YHCIE€ WU C PA3INYHBIMH
MaTeMaTUYE€CKUMHU TEKCTAMH.
4-g JIP — VYMeHus uHCHOJIB30BaTh MaTE€MaTHYECKHE CPEACTBA JJIi WU3YUYEHHUS U ONMCAHUS pEAJIbHBIX
MIPOLIECCOB U SIBJICHUII.
5-s1 JIP — He3aBUCHMOCTb U KPUTUYHOCTH MBILUICHUS.
6-s1 JIP — BoJis 1 HACTOMYUBOCTE B TOCTUKEHUU LIEJIH.

Kommynuxkamuenvie YY/I:

5-9-i1 knaccot

— CaMOCTOATENBHO OP2aHu306b16ams y4e0HOE B3aUMOJICHCTBHE B IpyIIE (ONpenenaTh o0Iue ey,
JI0TOBapUBATKCS JIPYT € APYTOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHMSI, NpUGOOUmMb apeymMeHmul, MOATBEPkKAas UX (paKTaMH;

— B TUCKYCCUU YMemb GblOGUHYMb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM NpU3HA6ams OLIMOOYHOCTh
CBOETr0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

— MOHMMasl O3ULIUIO APYTOrO, pA3iui4ams B €r0 pe4r: MHEHHE (TOUKY 3pEHUs), JOKA3aTeNbCTBO
(aprymeHTsI), (haKThI; TUTIOTE3bI, AKCUOMBI, TEOPHH;

— yMemb B3TIIIHYTh HA CUTYALUIO C HUHOU MO3ULUU U 00206apusamscs C TF0AbMU UHBIX TO3ULINN.

Cpeocmeom  gpopmuposanus KOMMYHMKATUBHBIX Y'Y/ ciy)XaT TEXHOJOTHS MpPOOJIEMHOro auajora
(moOy>kaaromuii ¥ NOBOASIINN 1UaIor) U OpraHu3alus padoThl B MaJbIX IpyNnax, TaAKKe MCIOIb30BaHUE
Ha YpOKax JIEMEHTOB TEXHOJIOTUU IPOAYKTUBHOIO YTEHUS.

5. Coneprxanue 0OCHOBHOT0 00pa30oBaHus M0 MaTeMaTHKe.

AJITEBPA 7 kaacc (102 yaca)
* Anrebpa, 7 xmacc/ MakaperueB FO.H., Munmgioxk H.I'., HemxoB K.W. m napyrume; mom pemaxuuei
TenskoBCKOrO CA., AKIMOHEpHOE 00111eCTBO «H3narenscTBO «IIpocBemieHue»

Yucaa u BorunciaeHus (25 1)

Jpobu 0OBIKHOBEHHBIE U JECATHYHBIE, TEPEX0/1 OT OJHOU GopMbl 3anucu apodeit k apyroil. [lonsTue
paIMOHAJIBHOTO YHCIA, 3alHUCh, CPaBHEHHE, YMNOPSJA0YMBAHHE pAlMOHAIBHBIX 4Hcel. Apudmernyeckue
JeWCTBUS C pallMOHAIBLHBIMY YKcIaMU. Perienue 3a1a4 U3 peanbHOM MPaKTUKK HA YacTH, Ha JpoOu.
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CreneHb ¢ HaTypajlbHbBIM IIOKa3aTeJIeM: OIpelesieHHe, MpeoO0pa3oBaHUE BBIPAKEHUII Ha OCHOBE
OIIpeNIeJIEHNs], 3aliCh OONbIIMX uKced. [IpoueHTsl, 3amuch MPOLEHTOB B BHAE ApoOM M JpoOH B BUIE
IIPOLICHTOB. Tpy OCHOBHBIE 33/1a4 Ha MPOLEHTHI, pELICHUE 3aa4 U3 PEAIbHON ITPAKTUKHU.

[IpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKUTEIIM HATyPAJIbHBIX YHCEIL.

PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHasi MPONOPLUOHATIBHOCTH.

AnredOpanyeckue Bbipa:kenus (27 4)

IlepemeHHBIE, YUCIOBOE 3HAYECHUE BBIPAKECHUS C IIEPEMEHHOU. J[OIyCTUMBIE 3HAYEHHUSI IEPEMEHHBIX.
[IpencraBnenne 3aBUCHMOCTH MEXIy BeIMYMHAMU B BHIE (opmynbl. Beruucienus mno ¢opmynam.
IIpeoOpa3oBanue OyKBEHHBIX BBIPR)KEHUH, TOXXJIECTBEHHO PaBHBbIE BBIPAXKEHMS, IIpaBUiIa IpeoOpa3oBaHuUs
CYMM M IIPOU3BEJICHU, IpaBHJIa PACKPHITUS CKOOOK M NMPHUBEIEHHS TO00OHBIX ClaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIEM.

Opnowiensl u MHorowieHel. CreneHb MHorounaeHa. Cro)keHUE, BBIUUTAHUE, YMHOXECHHE
MHOTO4JI€HOB. DOpMyJIbl COKPAIEHHOIO YMHOMKEHUS: KBaapaT CyMMBbl M KBajpar pasHoctu. dopmyia
Pa3HOCTH KBaApaToB. Pa3iioskeHne MHOTOYICHOB HA MHOXKHUTEIIN.

YpaBHenusi u HepaBeHcTBa (20 4)

VYpaBHeHMEe, KOpEHb YpaBHEHUS, TPaBUiIa MPeoOpa30BaHusl yPaBHEHNUS, PABHOCHIIBHOCTh YPaBHEHHUH.

JIuneliHOe ypaBHEHHE C OJHOH IEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO YpaBHEHMS, pPELICHHE
JUHENHBIX ypaBHeHMH. CoCTaBlleHHME YpaBHEHMI IO YCJIOBHIO 3azadyd. PenieHue TEKCTOBBIX 3a4ad C
IIOMOILBIO YPaBHEHUIA.

JIuHeliHOe ypaBHEHUE C ABYMs IEPEMEHHBIMU U ero rpaduk. Cucrema IBYX JIMHEHHBIX YpaBHEHUI ¢
JIBYMsl TepeMEHHbIMU. PemeHue cucreM ypaBHEHHH cnocoOoM moicTaHOBKH. IIpumepsl penieHus
TEKCTOBBIX 3aJa4 C IOMOLIbI CUCTEM YPaBHEHHUH.

@Oyukuum (24 4)

Koopaunara Touku Ha mnpsaMod. YMCiIOBbIE NPOMEKYTKH. PaccTossHMe Mexay ABYMs TOYKaMU
KOOPJMHATHOU MPSIMOHA.

[IpsimoyronbHas cucrema koopauHaT, ocu Ox u Oy. AbGcuucca 1 opAuHaTa TOUKU Ha KOOPIMHATHOM
wiockoctd. Ilpumeps! rpaduxos, 3agaHHbIX Qopmynamu. UTeHue rpa@uKoB peasbHBIX 3aBHCHUMOCTEM.
[Tonstue Qynkumu. I'papux ¢ynkumu. CpoiictBa QyHkumid. Jlunelinas ¢ynkuus, e€ rpaduk. I'padux
¢yskuun y = [x|. 'padguueckoe perienne TMHEHHbIX YpaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHHH.

TF'EOMETPUS 7 kaace (68 yacoB)

HavauabHblie reomerpuyeckue cseaenus (11 yacon)

[Ipocreiiimue reomeTpuyeckue QUIYphHl: MpsMas, TOYKa, OTPe30K, Jyd4, yroia. lloHarue paBeHcTBa
reoMeTpuyeckux puryp. CpaBHeHHE OTPE3KOB U yriioB. MI3mepeHue oTpe3KoB, JyIMHA oTpe3ka. M3Mepenue
YTJIOB, TpagycHast Mepa yriia. CMeXHble U BEpTUKAJIbHBIE YTJIbl, UX CBOMCTBA. [lepnieHauKyIsipHbIE IpsIMBIE.

OcHosHas yenb — CUCTEMATU3UPOBATh 3HAHUS yUALTUXCS O MPOCTEHIINX TeOMETPUYECKUX (Urypax u
WX CBOMCTBAaX; BBECTH MOHSITHE PABEHCTBA PUTYD.

B nmaHHOl Teme BBOJATCA OCHOBHBIE TIE€OMETPHUYECKHE TMOHSATUA M CBOMCTBA MPOCTEHIINX
reoMeTpUUYecKuX (UTYp Ha OCHOBE HATJSAHBIX MPEJCTABICHUHN ydYaluXCcs MyTeM OOOOIICHHS] OYEBUIHBIX
WU W3BECTHBIX M3 Kypca maTeMaTuku 1—6 kimaccoB reomerpudeckux (aktoB. [loHsATHE akcHOMBI Ha
HAYabHOM 3Tare OO0y4eHHs] HE BBOJUTCS, U CaMHU aKCUOMBI He (HOpMyIHpYIOTCs B siBHOM Bujae. Heo6xo-
JTUMBIE HMCXOJHBIC TOJOXKEHHS, HAa OCHOBE KOTOPBIX H3y4YalOTCS CBONCTBA TE€OMETPHYECKUX (UTyp,
MPUBOJIATCS B ONUcaTeNbHON Gopme. [[puHIMIHIATFHBIM MOMEHTOM JTaHHOUM TEMBI SIBIISIETCSI BBEJCHHE T10-
HSATHS paBeHCTBa F€OMETPUYECKUX buryp Ha OCHOBE HATJISIAHOTO
MOHATUSA HalokeHusi. OmpefeseHHOe BHUMAHUE JIOJKHO YIENSATHCS MPAKTHUECKUM MPUIIOKEHUSIM
F€OMETPUYECKUX MOHSATHM.

Tpeyronbnuku (18 yacoB)
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Tpeyronpuuk. Ilpu3Hakum paBeHCTBAa TpeyrodbHUKOB. llepnenaukynsp K npsaMmoi. MeauaHsl,
OMCCEeKTPUCHI U BBICOTHI TPEYroJbHUKA. PaBHOOEIPEHHBIN TPEYroJbHUK W €ro CBOWCTBA. 3aJadyd Ha
ITIOCTPOEHHUE C TOMOILBIO [IUPKYJIS U IUHEHKH.

OcnosHasi yenb — BBECTH TOHSATHE TEOPEMbI;, BBIPA0OTaTh YMEHHE JOKa3bIBaTh PaBEHCTBO
TPEYTOJIBHUKOB C MOMOIIBIO M3YUYEHHBIX IIPU3HAKOB; BBECTH HOBBIA KJacc 3aJa4 — Ha IOCTPOEHHE C IO-
MOIIBIO HUPKYJIS U JIMHEUKH.

[Ipu3naku paBeHCTBa TPEYTOJIBHUKOB SIBIISIFOTCS. OCHOBHBIM paboOyuM amnmapaToM BCEro Kypca
reomeTpun. JlokazaTenbCcTBO OOJbINEH YacTH TEOpEeM Kypca M TaKKe pEelIeHHe MHOTUX 3a/1a4 MPOBOJIUTCS
0 CJIEAYIOIIEeN cXeMe: MOUCK PaBHBIX TPEYTrOJIbHUKOB — OOOCHOBaHHE UX PABEHCTBA C MOMOIIbIO KaKOTo-
TO TpU3HAKA — CIEJICTBUS, BBITEKAIOIIME M3 PAaBEHCTBA TPEYroJbHUKOB. lIpuMeHeHue mpU3HAKOB
paBEHCTBA TPEYrOJIbHUKOB IpPU PEUIEHUM 3a4ad [JAaeT BO3MOYKHOCTh IIOCTENEHHO HAKAaIJIMBATH OIBIT
MPOBEACHUS JI0Ka3aTeIbHBIX paccyxiaeHui. Ha HauanbHOM 3Tane u3ydyeHUs W NPUMEHEHUs MPHU3HAKOB
paBEHCTBA TPEYTOJILHUKOB 11€1€CO00Pa3HO UCIOJIb30BATh 3314 C TOTOBBIMU YEPTEKAMH.

IMapajuieabHbie npsiMble (12 yacoB)

[Ipu3Haku mnapaieaIbHOCTH NPSMBIX. AKCHOMA MapauIeNbHbIX MpsMbIX. CBOWCTBa NHapajljiebHBIX
MPSIMBIX.

OcHosHas yenb — BBECTU OJIHO U3 BAKHEMIIMX MOHATUN — IOHATHUE MapajUIeIbHbIX MPSAMBIX; JATh
[IEpBOE IMPEJCTaBICHUE 00 akcuoMax M aKCHOMAaTHMYeCKOM METOAE€ B TIEOMETPHUM; BBECTH AaKCHOMY
MapajuieIbHbIX MPSAMBIX.

[IpuzHakn w CBOWCTBAa NapaJUICIbHBIX TNPSIMBIX, CBSI3aHHBIE C YIrjamMd, OOpa30BaHHBIMU TIPU
MepeceyeHN  ABYX MPSIMBIX CeKyIlel (HaKpecT JIeKalluMU, OJHOCTOPOHHUMHU, COOTBETCTBEHHBIMHU), IITUPO-
KO HCIOJIb3YIOTCS B JaJbHEUINEM NpPU HU3YYECHUHU UYETHIPEXYTOJIBHUKOB, MOJOOHBIX TPEYTrOJbHUKOB, MPHU
pelIeHny 3a/1a4, a TAKXKE B Kypce CTEPEOMETPUH.

CooTHo1IEeHUs] MKy CTOPOHAMH M YIJIaMH TpeyroJbHuka (18 yacos)

CyMmmMma yriioB TpeyronbHuka. COOTHOLIEHHE MEXAY CTOPOHAMM U yIilaMu TpeyroibHuka. HepaBeHcTBO
TpeyroibHuka. [IpaMoyroiapHbIe TPEYTOJbHUKHU, UX CBOMCTBA U MPU3HAKU PABEHCTBA. PacCcTOsIHUE OT TOUYKHU
10 npsAMoH. PaccTosHue Mexay mNapauieabHbIMU HOpsSMbIMH. [locTpoeHHe TpeyrojibHUKa IO TPeEM
AJIEMEHTaM.

OcHosHas yenb — pacCMOTPETh HOBbIE MHTEPECHBIE U BAKHBIE CBOMCTBA TPEYTOJIbHUKOB.

B nanHOM TeMe nOKa3bIBaeTCS OAHA W3 BAXKHEUIIMX TEOPEM IN€OMETPHUM — TEOPEMA O CYMME YIJIOB
TpeyronpbHuka. OHa TO3BOJIAET JaTh KJIacCHU(PHUKAIUIO TPEYrOJbHUKOB MO yriaMm (OCTPOYTOIbHBIH,
MPSIMOYTOJIBHBIM, TYMOYTOJBHBIN), a Tak)Ke YCTaHOBUTh HEKOTOPHIE CBOWCTBA M TPU3HAKK PABEHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[TonsiTie paccTOSIHUST MEXAy TapaUieIbHBIMH TPSIMBIMH BBOJHUTCS HA OCHOBE JIOKa3aHHOM
MPEABAPUTENIBHO TEOPEMBI O TOM, YTO BCE TOUKM KaXXIO0M U3 JIBYX MapalIeNIbHBIX MPSIMBIX PaBHOY1aJEHBI
OT JApYyroil mnpsMoil. DTO MOHSATHE WrpaeT BaXKHYIO pOJb, B YAaCTHOCTH MCIIONB3YeTCSd B 3ajadyax Ha
MIOCTPOEHHUE.

[Ipn pemenun 3amay Ha NMOCTPOEHUE B 7 Kiacce CIENyeT OrPaHUYUTHCS TOJIBKO BBIOJIHEHHUEM U
OMMCAaHHWEM TOCTPOCHUS HCKOMOW (urypbl. B OTAENbHBIX ClIy4asX MOKHO TPOBECTH YCTHO aHajIu3 H
JI0Ka3aTeNIbCTBO, a DJIEMEHTHl UCCIIEIOBAaHUS JOJKHBI PUCYTCTBOBAThH JIMIIb TOT/Ia, KOI/la 3TO OTOBOPEHO
YCIIOBHEM 3aJauH.

IoBTOpenue. Pemenue 3agau (9 4.)
OcnosHas yenv. [10BTOpUTSH, 3aKpenuTh U 00001UTH OcHOBHBIE 3YH, nosryueHHsle B 7 Kiacce.

AJITEBPA 8 kiaacc (102 yaca)

Auredpanyeckue apodu (21 4)

[TonsiTue anredpandeckoit Apoou. OCHOBHOE CBOMCTBO anredpandeckoit apoou. CokparieHne
anreOpandeckux Ipooe.

CrnosxeHue ¥ BBIYUTAHUE alNreOpandeckux Jpooei.

YMHOXKEHUE U JiefieHre anredpanyeckux apooeil. Bo3senenue anredpandeckoit Jpodu B CTETIEHb.

ParmonansHoe BelpaxkeHue. PanmonanbHoe ypaBHeHHe. PenieHue panoHanbHbIX ypaBHEHUH (TIepBbIe
MIPE/ICTaBICHMUS).

CreneHb ¢ OTpULATEIBHBIM LIEJIbIM ITOKa3aTeNeM.

15



DyHKuusd y = Vx. CBoiicTBa KBaJpaTHOro KopHs (18 1)

Paunonanehblie uncna. [loHsTe KBapaTHOTO KOPHS U3 HEOTpUIIATEIbHOTO yncia. MppanuoHaibHbie
yucia. MHOXECTBO 1€UCTBUTENbHBIX YHCEIL.

QyHKIUA ¥ =vx , ee cBOIiCTBA 1 rpaduk. Bemyxiocts ¢pynkuun. O6macTs 3HaUCHUH (HyHKIUH.

CaoiicTBa KBagpaTHBIX KOopHE. [IpeoOpazoBanre BbIpaKeHU, COIEPKAIINX ONEPAIUIO N3BIICUCHHUS
KBaipaTHOTO KOpHs. OCBOOOXKACHNE OT UPPALMOHAILHOCTH B 3HAMEHATENe 1poou. Moayb neii-
cTBUTENbHOTO uncna. ['paduk Gpynxumn y = | x|. ®opmyma Vx? =|x|.

KBaapatnunas pynkums. @yunxuus y = K/x (18 u)

®yHkIus y = ax?, ee rpaduk, CBOHCTBA.

®yukuus y = k/x, ee cBoiicTBa, rpaduk. ['unepdona. AcuMnToTa.

[Toctpoenue rpadukos pynkiuii y = f (x+1), y=f(x)+m, y =f (x+I)+m, y = - f(x), mo uzBectHomy
rpaduky pynkimu y =f(X).

KBanparnsiii TpexuwieH. KBagpatuunas ¢yHkius, ee cBoicTBa U rpaduk. [ToHsTHE OrpaHUYEHHOM
¢ynkuuu. [Toctpoenue u urenue rpaukoB KyCOUHBIX (QYHKLUH, COCTaBICHHBIX 13 QpyHKuuil y =C, y =
kx+m, y =k/x, y= ax? +bx +C, Yy :\/X, y = | X

I'paduueckoe penieHne KBaapaTHBIX yPAaBHECHHH.

KBaaparubie ypaBHenus (21 1)

KBanpatnoe ypaBuenue. [IpuBenenHoe (HenpuBeeHHOE) KBaJpaTHOe ypaBHeHue. [lonHoe (HenomaHoe)
KBaJpaTHOe ypaBHeHUE. KopeHb KBaJIpaTHOro ypaBHEHHUs. PellieHre KBaJpaTHOro ypaBHEHUSI METOI0M
pa3IoKeHUs: Ha MHOKMTEIHN, METOJIOM BBIJICJIEHHUS [IOJIHOTO KBaJpara.

Juckpumunant. @opmysbl KOpHEN KBaApaTHOrO ypaBHeHus. [lapametp. Y paBHeHUe ¢ mapaMeTpom
(HavabHBIE TIPEICTABIICHHUS).

AJNTOpUTM pellIeHUs pallMOHAIBHOIO YpaBHeHUsl. bukBanpaTHoe ypaBHeHHE. MeTo/ BBEEHUSI HOBOI
IIEPEMEHHOM.

PaunonanpHble ypaBHEHHs KAaK MATEMAaTHUYECKUE MOJIETU PEATIbHBIX CUTYALIH.

YacTHble ciaydyan (GopMyITbl KOpHEH KBAJAPATHOTO YPaBHEHHUS.

Teopema Buera. PaznoxeHne kBagpaTHOro TpeX4ieHa Ha JIMHEHHbIE MHOKUTEIIH.

HppaumnonansHoe ypaBHeHUE. MeTO BO3BEICHUsI B KBaIparT.

HepaBencrna (15 1)

CBolicTBa YHCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHol. Pemienne HepaBeHCTB ¢ nepeMeHHoU. JInHeliHOe HEPaBEHCTBO.
PaBHOCHIIbHBIE HEpaBeHCTBA. PaBHOCHIIBHOE TTpeoOpa3oBaHNe HEPABEHCTBA.

KBagpatHoe HepaBEeHCTBO. AJITOPUTM peLIEHUs KBAaPATHOIO HEPABEHCTRA.

Bo3spacraromas ¢dynkuus. YOsiBatomas pyskius. MccnenoBanne GpyHKIni Ha MOHOTOHHOCTS (C
MCIOJIb30BaHNEM CBOMCTB YMCIIOBBIX HEPABEHCTB).

[TpuOnmxeHHble 3HAUE€HUS AEHCTBUTEIBHBIX YHCEI, OTPEIIHOCTD NPUOIMKEHUS, TPUOIMKEHNE TI0
HEJO0CTaTKy W U30bITKY. CTaHJapTHBIN BU]I YHCTA.

Oo6o61marniee nopropenue (9 u)

TF'EOMETPUSI 8 kaacc (68 yacoB)

YerpipexyroibHuku (14 yacos)

MHOTroyroJapHHUK, BBIIYKIIBII MHOTOYTOJIBHUK, YeThIpeXyronbHUK. [lapamienorpamm, ero cBoiicTBa u
npuszHaku. Tpaneuus. [IpsmoyronsHuk, poM0O, KBajpar, ux cBoicTBa. OceBast U IIEHTpaJbHasi CHMMETPHH.

Ocnoénas yenp — W3YYUTh HauOoyiee BaKHbIE BUJbl UYETHIPEXYTOJBHUKOB — MapajuIeIorpaMM,
NpSMOYTOJIBHUK, poMO, KBajpar, Tpareuuio; 1aTh MpeAcTaBlIeHue o (Gurypax, obaalaromux OCeBOU MU
LHEHTPAITBbHON CUMMETPHE.

JlokazarenbcTBa OOJBIIMHCTBA TEOPEM JAaHHOW TEeMbl M pelleHHs MHOTMX 3a/Jad MPOBOJATCS C
MOMOIIBIO NPU3HAKOB PABEHCTBA TPEYTOJBHUKOB, MO3TOMY IOJE3HO UX MOBTOPUTH B Hadalle U3Y4YEHHS
TEMBI.

OceBasg M LEHTpaJibHAs CUMMETPHHM BBOJATCS HE Kak NpeoOpa3oBaHHE IUIOCKOCTH, a KaK CBOMCTBa
reoMeTpUYeCcKuX (PUTryp, B YaCTHOCTU UYETHIPEXYTrOJbHUKOB. PaccMOTpeHne ATHX MOHATUN Kak JBUKEHUI
IJIOCKOCTH COCTOUTCSA B 9 Kitacce.
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Ilnomans (14 yacoB)

[lonsiTue muomanu MHOroyrojpHuka. I[lnomaau npsMoyroipHHKa, HapajjiesiorpaMma, TPEyrojibHUKa,
Tpanenuu. Teopema [Tudaropa.

OcnosHas yenb — PacIIUPUTh U yIIIyOUTH TOJy4YeHHBIE B 5—6 Kilaccax MpPEeACTaBICHUS yJaluxcs 00
M3MEpPEHUH U BBIUMCICHUH TUIOIIAJCH; BEIBECTH (POPMYJIBI ILIOMIAACH IPSIMOYTOJIbHUKA, MTapajiesiorpaMmma,
TPEYTOJIbHUKA, TPANeLuH; J0Ka3aTh OJHY U3 TJIAaBHBIX TEOPEM reoMeTpuu — Teopemy Iludaropa.

BoiBon (opmyn nns BeIUMCIEHHS IUIOLIAACH MPSAMOYTOJbHHKA, MapaiieorpaMMma, TpeyroJibHHKa,
Tpamneluuy OCHOBBIBAETCS HA JIBYX OCHOBHBIX CBOMCTBAax IUIOIIAJEH, KOTOpPbIE NPUHUMAIOTCS HUCXOIS U3
HarJISITHBIX MPEACTaBICHUI, a Takke Ha opmyrie Tuionaan KBaapara, 000OCHOBaHUE KOTOPOU HE SIBISETCS
00s13aTEeNbHBIM JJIS1 YHaIuXCsl.

HerpanunuonHno#t 1y1si MIKOJBHOTO Kypca SIBIsETCs] TeopeMa 00 OTHOUICHHH IUIOMIA/Iel TPeYroJbHUKOB,
UMEIOLUX 10 paBHOMY yrily. OHa MO3BOJISIET B JajbHEMILEM JaTh MPOCTOE J10KA3aTEIbCTBO NPU3HAKOB
mo00usl TPEYroJbHUKOB. B 3TOM COCTOMT OJHO U3 MPEUMYULIECTB, OOYCIOBJICHHBIX PAaHHUM BBEICHHEM
MOHATHUS ILJIOIAIH.

JlokazaTtenbcTBO Teopembl lludaropa ocHOBBIBaeTCS Ha CBOMCTBax IUiom@aaed u dopmynax Ui
IUIOIIAZeH KBapaTa U NpIMOYToIbHUKA. JloKa3bIBaeTCs Takke Teopema, ooparnas reopeme [Iugaropa.
IMomoOHbIe TPeyrojabHuku (19 yacos)

[MomoGubie TpeyronpHukH. [lpu3Hakum 1oOmOOMS  TpeyronbHUKOB. [IpuMenHeHwe momoOus K
JI0Ka3aTesIbCTBY TEOPEM M pelleHuto 3anad. CHHYC, KOCUHYC M TAHI€HC OCTPOTO yria MpsSMOYTOJIbHOTO
TPEYTOJIbHUKA.

OcHogHass yenb — BBECTU IMOHITHE MOAOOHBIX TPEYTOJLHUKOB; PACCMOTPETh MPU3HAKH TMOA00HS
TPEYrOJbHUKOB U UX MPUMEHEHHUS; CeJaTh NEPBbIM IIar B OCBOEHUHU YYaIllMMHCS TPUTOHOMETPUUYECKOTO
anmnapara reoMeTpHH.

Omnpenenenrne MOAOOHBIX TPEYTOJIHHUKOB JAETCS HE Ha OCHOBE IMpeoOpa3oBaHMs MOJOOMS, a depes
PABEHCTBO YIJIOB U IPONOPIMOHAIBHOCTD CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku momoOust TPEYroOJIBHUKOB JOKA3BIBAIOTCS C MOMOIIBIO TEOPEMBI 00 OTHOIICHWH IUIOMIaei
TPEYTroJIbHUKOB, UMEIOIIUX IO PABHOMY YIJIy.

Ha ocHOBe nmpu3HAKOB 1MO00Ms TOKA3bIBACTCS TEOPEMa O CPEIHEH JIMHUH TPEYTOJIbHHUKA, YTBEPKICHUE
0 TOYKE NIEPECEUCHUs] MEIMaH TPEYTOJIbHUKA, a TAKXKE JIBA YTBEPKIACHUS O MPOMOPLMOHAIBHBIX OTPE3KaX B
MPSIMOYTOJIbHOM TpeyrosibHUKe. [laeTcs mpencraBieHue 0 MeToie MoA00us B 3a7auax Ha OCTPOEHUE.

B 3axmrodeHne TeMbl BBOIATCS 3JIEMEHTBI TPUTOHOMETPUH — CHHYC, KOCHHYC U TaHT€HC OCTPOro yIJa
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

Oxkpy:xHocTh (16 YacoB)

B3anmHoe pacrionoxxeHue npsMon U OKpy>KHOCTH. KacaTenbHas K OKpYy’>KHOCTH, €€ CBOMCTBO M IIPU3HAK.
LlenTpanbHble M BNMCaHHBIE YIUIbl. UeThIpe 3aMedaTesbHble TOUKH TPEYToIbHUKA. BrincanHast u onucaHHas
OKPY’KHOCTH.

OcHogHas yenb — pPacIiupUTh CBEEHUS 00 OKPYKHOCTH, MOTYYSHHbIE YYaIllUMUCS B 7 KJacce; U3Y4YUTh
HOBBIE (aKThl, CBSI3aHHBIE C OKPYXHOCTBIO; MO3HAKOMUTH YYalllUXCSl C YETHIPbMsI 3aMeyaTelIbHbIMU
TOYKaMHU TPEYTOJIbHUKA.

B naHHOI TeMe BBOAUTCS MHOTO HOBBIX IOHSATHUN M PaCCMaTPUBAETCS MHOI'O YTBEPKICHUMN, CBA3AHHBIX
C OKPYXHOCTbIO. 11 UX YCBOCHHUS CIIEAYET YAEIUTh O0IbIIOe BHUMAHUE PEIICHUIO 3a/1a4.

VYTBepKIeHUSI O TOYKE IepeceueHus: OUCCEeKTPUC TPEYrojdbHUKAa M TOUKE NEPEeCeYeHMs] CepelnHHBIX
NEPIEHIUKYIIPOB K CTOPOHAM TPEYrOJbHUKA BBIBOJATCS KakK CIEICTBUS U3 TEOpEM O CBOWCTBax Owuc-
CEeKTPUCHl YIVIa M CEPEIWHHOIO IEpPHEHIUKYIIpa K OTpe3Ky. Teopema O TOYKE IEPECEYEHHUs BBICOT
TpeyroJibHuKa (WM HUX TPOJIOJDKEHUH) JOKA3bIBAETCS C MOMOINBIO YTBEPKACHUS O TOYKE MEpeceueHUs
CepeMHHBIX MEPIEHAUKYISPOB.

Hapsiny ¢ Teopemamu 00 OKpYXKHOCTSIX, BIMCAHHOM B TPEYroJbHUK W OMMCAHHOM OKOJIO HErO,
paccMaTpUBarOTCS CBOMCTBO CTOPOH ONMCAHHOI'O YETHIPEXYTOJIBHUKA M CBOMCTBO YIVIOB BIMCAHHOTO 4e-
TBIPEXYTOJIbHUKA.

IMoBTOpenue. Pemenue 3axa4 (5 yacon)
OcnosHas yens. [10BTOpUTSH, 3aKpenuTh U 00001UTH OcHOBHBIE 3YH, nosyueHHsle B § kiacce.
AJITEBPA 9 kaacc (102 yaca)

PanunonanbHble HepaBeHCTBA M UX cucTeMbl (16 4)
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JIlunelinpie ¥ KBaJipaTHBIC HEpABEHCTBA (MMOBTOpeHUE). ParmonanbHOe HepaBeHCTBO. MeTo

MHTEPBAJIOB.

MHoxecTBa 1 onepalvy HaJl HUMH.

Cucrema HepaBeHCTB. PerieHne cucTeMbl HEPaBEHCTB.

Cucrembl ypaBHenui (15 u)

PanmonaneHoe ypaBHeHHE C IByMs IepeMeHHbIMU. Pelienue ypaBaenus p(x, y) = 0. PaBHocuibHbIE
ypaBHEHUsI ¢ AByMs nepeMeHHbIMU. DopMysia pacCTOSIHUS MEXTy BYMs TOUKaMH KOOPAMHATHOMN
mnockoctH. I'paduk ypasreHns (x - a)® + (y -b)? =r2. Cucrema ypaBHeHHii ¢ AByMs IEPEMEHHBIMH.
Pemenue cuctemsl ypaBHeHuil. HepaBeHCTBa u ccTEMBbl HEPABEHCTB C IBYMSI IEPEMEHHBIMU.

MeTobl pemeHust CUCTEM ypaBHEHUH (METO/I IOACTaHOBKH, aIre0panyecKoro CI0KEHUs, BBEICHUS
HOBBIX IIEPEMEHHBIX ). PABHOCUIIBHOCTH CUCTEM ypaBHEHUH.

CucreMpl ypaBHEHUH KaK MAaTEMaTUYECKUE MOJEIIN PEAJIbHBIX CUTYalUil.

YucaoBble pyHkuum (25 1)

Oyuknms. HezaBucumast mepeMernas. 3aBucumasi mepeMerHasi. O0macteb onpeseseHus QyHKIUH.
EcrecTBennas obmacts onpeaenenus GpyHkuun. O0macTh 3HaYCHUN QyHKIIUH.

CrniocoOb1 3aanust pyHKIUY (aHATUTUYECKHA, TpapuuecKuii, TaOIMYHBIN, CITOBECHBIH).

CaoiicTBa GyHKIMH (MOHOTOHHOCTb, OTPAaHUYEHHOCTb, BBIITYKJIOCTh, HAaHOOJIbIIIEEe M HAUMEHbIIIEE
3HAYEHHs, HENPePHIBHOCTE). Mccnenosanne ynkuuit: y = C, y = kx+m, y =k, y=+x y =k/x,y
=| x|, y=ax®+bx +c.

YerHble 1 HEUETHBIC (PYHKIHUU. AJITOPUTM HUCCIIEAOBAaHUS (PYHKIIMK HA YETHOCTH. | padukn 4eTHOU H
HEYETHOW (PYHKITUH.

Crenennasi pyHKIUS C HATYpaJbHBIM ITOKa3aTeseM, ee CBorcTBa U rpaduk. CrernenHast QyHKIHS ¢
OTPULIATEJILHBIM LIEJIBIM [IOKa3aTesieM, €€ CBOMCTBa U rpaduk.

Oynkups y = S\x , ee cBoiicTBa i rpaduk.

Mporpeccuu (16 1)

Yucnoas nocienoBaTeabHOCTb. CI0COObI 331aHKS YUCIIOBBIX TOCIIE10BATEIbHOCTEN (aHAIUTUYECKUH,
CJIOBECHBIH, peKyppeHTHbIH). CBONWCTBA YUCIOBBIX [1OCIEI0BATEIBLHOCTEH.

Apudmernueckas nporpeccusi. Dopmyna N-ro wieHa. Popmyia CyMMBbI YWIEHOB KOHEUHOU
apupMeTHYecKol Iporpeccuu. XapakTepucTU4eckoe CBOICTBO.

I'eomeTrpuueckas nporpeccusi. @opmyiia N-ro uiaeHa. Dopmyia CyMMbI WICHOB KOHEUHOU
reoMeTPHUECKON Iporpeccuu. XapakreprucTuieckoe cBOMCTBO. [Iporpeccuu 1 6aHKOBCKUE pacueThl.
JJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TeOpuM BepositHocTei (12 u)

KomoOunatopusle 3agaun. [IpaBuno ymHoxenus. @akropuai. [lepectraHoBKH.
I'pynnuposka unpopmanuu. OOuwmii psg nanHeix. KpatHocTs BapuaHThl u3MepeHus. TabinyHoe
npeacrasiaeHne nHGpopmanuu. Yactora Bapuantel. I'papuueckoe npeacrasienue nHGopmaruu. [lomuron
pacnpezenenus AaHHbIX. ['McTorpamma. YncnoBble XapaKTEpUCTUKH TaHHBIX U3MEpeHHUs (pa3max, MoJa,
Cpe/iHee 3HaueHHe).
BepositHocTs. CoObITHE (ClTyudaliHoe, J0CTOBEpHOE, HEBO3MOXkKHOE). Kitaccuueckast BEposiTHOCTHas CXeMa.
ITpotuBononoxHble coobITHs. HecoBMecTHbIE cOOBITHS. BeposaTHOCTE CyMMBI IBYX cOOBITHI. BeposiTHOCTD
IIPOTUBOMNOJIOKHOTO coObITHS. CTaTHCcTHYECKas! yCTOMUNBOCTh. CTaTHUCTHYECKAs! BEPOSTHOCTb.

Oo6o6marniee noproperue (18 )

TF'EOMETPUS 9 kaacce (68 yacoB)

BexkTopbl. MeTon koopaunat (18 yacoB)

[Tonsitue BekTopa. PaBeHCTBO BEKTOPOB. CJI0KEHUE M BHIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa HaA
yncio. PaznoxkeHue BEeKTOpa Mo ABYM HEKOJUIMHEApHbIM BekTopaMm. Koopaunatel Bektopa. [Ipocteitmue
3a7a4d B KOOpJMHATaX. YpPaBHEHUS OKPYKHOCTH M TpsAMOl. [IpruMeHeHrne BEKTOpPOB M KOOpPAMHAT NpPHU
pELLIECHNUH 3a/1a4.

OcHosHas yenb — HAYYUTh YYAIIUXCS BBITIOJNHITH JCUCTBUSA HAJ BEKTOpAaMU KaK HalpaBlIEHHBIMHU
OTpE3KaMH, YTO BAXKHO ISl IPUMEHEHHUSI BEKTOPOB B (PU3MKE; MO3HAKOMUTH C UCIIOJIb30BAHUEM BEKTOPOB U
METO/1a KOOPJMHAT MPH PEIICHUN T€OMETPUYECKUX 3a]ad.
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BexTop omnpenensiercss Kak HallpaBJICHHBIM OTPE30K M IEHCTBUS HaJ BEKTOpaMH BBOISTCS TaK, KaKk 3TO
npuHATO B pusuke, T. E. kak AelicTBUS C HallpaBJICHHBIME OTpe3kamu. OCHOBHOE BHUMAHHE JOJIKHO OBITh
YAENEHO BbIpaOOTKE YMEHHIl BBIMOJHATH ONEpalMi HaJ BEKTOpamH (CKJIaJbIBaTh BEKTOPHI MO MpaBUiIaM
TpEyroibHUKA M TapajielorpaMma, CTPOUTh BEKTOP, PaBHBIN Pa3HOCTH JBYX JAHHBIX BEKTOPOB, a TAKKE
BEKTOD, PaBHBIN MPOU3BEICHUIO JAHHOTO BEKTOPA HA JAHHOE YUCIIO).

Ha nmpumepax mokasbpiBaeTcsi, Kak BEKTOPhl MOTYT NMPUMEHSTHCS K PEIICHUI0 T€OMETPUUYECKUX 3aj1ad.
JHlemoncTpupyercs 3hPpeKTUBHOCTh MpUMeHEeHHsT (GOpMYIT ISl KOOPAMHAT CepeArHbl OTPE3Ka, PacCTOSIHU
MEXy IBYMs TOUKAMHU, YPABHEHUN OKPY>KHOCTH M MPSIMOM B KOHKPETHBIX F€OMETPUUECKHUX 3a/Jauax, TeM
caMbIM JaeTcs MpecTaBiIeHHe 00 U3yUYEeHUH T€OMETPHUUECKUX (QUTYP C MTOMOUILIO0 METOIOB aNreOphl.
CooTHOIIEHUsI MKy CTOPOHAMHU M YIJIaMH TpeyroJbHuka. CkansipHoe npou3BeneHue BekTopon (11
4acoB)

CuHyc, KOCHMHYC M TaHTeHC yrija. TeopeMbl CHHYCOB U KOCHHYCOB. PelieHue TpeyroJbHUKOB.
CkanspHoe mpou3Be/IeHne BEKTOPOB U €ro MPUMEHEHHE B FTEOMETPUUECKUX 3a7auax.

OcHosHas yenb — Pa3BUTh YMEHHUE yUalTUXCSl IPUMEHSATh TPUTOHOMETPUUECKUN anmapar npu perieHun
reOMEeTPUUYECKUX 3a/1a4.

Cunyc u kocunyc jroboro yria or 0° go 180° BBOAATCS ¢ MOMOINBIO €AWHUYHOW MOIYOKPYKHOCTH,
JIOKa3bIBAIOTCSl TEOPEMBI CHHYCOB U KOCHHYCOB M BBIBOJUTCSA €lle oJiHa (opMyJia IO TPEyroJbHUKA
(monmoBMHA TPOM3BENCHUS JIBYX CTOPOH HA CHHYC YIjla MEXIy HUMH). DTOT ammapaTr NpPUMEHSIETCS K
PEIICHUIO TPEYTOJIbHUKOB.

CkaysipHOE TTPOU3BEICHNE BEKTOPOB BBOAUTCS KaK B (hM3HKE (MMPOU3BEACHHE JUIMH BEKTOPOB HA KOCHHYC
yria MexJay HuMH). PaccmaTpuBaroTcs CBOMCTBa CKaJspHOTO MPOM3BEACHHUS W €ro MpPUMEHEHHUE IpHU
pEIIeHNU TEOMETPUUYECKUX 3a/1a4.

OcHOBHOE BHUMaHHE CJeIyeT VyAETUTh BBIPAOOTKE MPOYHBIX HABBLIKOB B  IMPUMEHEHHH
TPUTOHOMETPUYECKOTO ammapara Mpu perieHUU TeOMETPUIECKUX 3aa4.

JiuHAa OKpY:KHOCTH M II0omaabL kpyra (11 yacos)

[IpaBunbHbIE MHOTOYTONBHUKH. OKPY>KHOCTH, ONHMCAHHAs OKOJIO MPaBUJILHOTO MHOTOYTOJbHUKA H
BIHcaHHas B Hero. [locTpoeHne npaBuIbHBIX MHOTOYTOJILHUKOB. JlTnHa okpyskHOCTH [lnomanp kpyra.

OcHosHas yenb — PACIIMPUTH 3HAHUE YYAIIUXCS O MHOTOYTOJIbBHMKAX; PACCMOTPETh MOHSTUS JITUHBI
OKPY’KHOCTH | ILTOMIAAN Kpyra U (hOpMYJIbI 171l X BBIUMCICHHUS.

B Hauane tembl naercs ompeneneHrne MPaBUILHOTO MHOTOYTOJIBHUKA, U PACCMAaTPUBAIOTCS TEOPEMBbI 00
OKPY’KHOCTSIX, ONHCAaHUE OKOJO IMPABWIBHOTO MHOIOYTOJbHHKAa W BOUCAaHHOM B Hero. C MOMOINIbIO
OTHMCAaHHOM OKPYKHOCTH PEIIAOTCS 33J1a4u O MOCTPOCHUHU MPABUIIHLHOTO IIECTUYTOJIBHUKA U MPABUIBHOTO
2n-yronbHUKA, €CIIU JaH MPaBUIbHBIN 7-yTOJBHUK.

@opMyIbl, BBIPAKAIOIINE CTOPOHY MPABWIBHOTO MHOTOYTOJIBHUK W PaguyC BIUCAHHOW B HETO
OKPYXHOCTH dYepe3 paauyc OIMUCAHHOW OKPY>KHOCTH, HCIONB3YIOTCS TpU BBIBOAEC (GOPMYN IITUHBI
OKPY>KHOCTH W IUIOIIaAX Kpyra. BwIBoj omupaercss Ha WHTYUTHBHOE MPEACTaBICHUE O Tpeaesie: Mpu
HEOTPaHUYEHHOM YBEJIMYEHHH YKCIIa CTOPOH MPAaBHJIBHOTO MHOTOYTOJIbHUKA, BOIMCAHHOTO B OKPYKHOCTb,
€ro MEepPUMETP CTPEMHTCS K JIJTMHE 3TOW OKPYXHOCTH, a IUIOMIaJb — K IUIOIIAA KpPyTa, OTPaAaHUYEHHOTO
OKPY’KHOCTBIO.

JABukenus (8 yacoB)

OtoOpaxkenue minockoctd Ha cebs. [lonarue pBmxkeHusa. OceBas H ILEHTpalibHAs CHUMMETPHUHU.
[TapannensHbiii epenoc. [ToBopoT. HanoxxeHus u 1BUKEHUS.

OcHoséHas yenb — TO3HAKOMUTH YYAIIUXCS C MOHSTHE: JIBHXKEHHS U €ro CBOMCTBaMH, C OCHOBHBIMHU
BHJIAMH JBMKEHHH, C B3aMMOOTHOIIICHUSIMHU HAIOKCHUU M JBHXKCHUM.

JIBM>KeHHE TUIOCKOCTH BBOJUTCS KaK OTOOpa)KEHHE TIOCKOCTH Ha cels, COXPaHSIIIee pPaCCTOSHHE
Mexay Toukamu. [Ipm paccMOTpeHWW BUOB JBWIKEHWNW OCHOBHOE BHHUMAHHE YJETSETCS TOCTPOSHUIO
0o0pa3oB TO4YEK, TMPSAMBIX, OTPE3KOB, TPEYTrOJIbHUKOB TIPH OCEBOW M IEHTPATbHOW CHUMMETPHSIX,
napajuieIbHOM TiepeHoce, moBopoT. Ha adexTHhIX mpuMepax mMoKa3bIBaeTCS MPUMEHEHNE IBIKCHHUH TIPH
pelIeHU TEOMETPUUYECKUX 3a/1ay.

[TonsiTHe HaOKEHUST OTHOCHTCS B JJAHHOM KypC€ K YHMCIy OCHOBHBIX TMOHATHN. J[oKa3wpIBaeTcs, 4TO
TOHATHSI HATOXKCHUSI U JIBWKEHUS SBIISIOTCS DKBUBAJICHTHBIMU: JIF000E HATOKEHHE SBISETCS IBUKCHHEM
IJIOCKOCTH # oOpaTHO.  V3yueHue [0KazaTenbcTBa HE SBISETe OOS3aTENBbHBIM, OJHAKO CIEIyeT
PacCMOTPEThH CBSI3b MOHATUA HAJIOKCHUS U JIBUKCHUSI.

HauvanbHble cBefeHns U3 cTrepeomerpu (8 yacoB)
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[Ipenmer ctepeomerpuun. ['eomerpuyeckue Teaa W TOBEPXHOCTH MHOTOrpaHHUKHU: TpU3Ma,
napajiesienunesl, nupamMuaa, (GopMyibl s BBIYHCICHUS UX 00BbeMOB. Tena M MOBEPXHOCTH BpallleHUS:
HWIMHIP, KOHYC, cdepa, map, GopMyIibl sl BBIYUCIECHUS UX IJIOMIAAeH MOBEPXHOCTEN 1 0O0bEMOB.

Ocnosnas yenv — JaTh HA4yallbHOE TMIPEJCTABIEHUE O TENax W MOBEPXHOCTAX B MPOCTPAHCTBE;
MO3HAKOMUTH YYalIMXCSi C OCHOB HOBBIMH (OpMyJiaMU [UIsl BBIUMCICHMS IUIONIA/IeH MOBEPXHOCTEH H
00BEMOB Tel.

PaccmoTpenune mpocTeHIMX MHOTOTPAaHHUKOB (IIPU3MBIL, MapajijleNienuieaa, MUpaMuibl), a Takke Tell U
MOBEPXHOCTEH BpamieHu (IUIMHApA, KOHyca, cdepsl, [mapa) MPOBOJUTCS HA OCHOBE HATJISITHBIX
MpeJ/ICTaBICHU, O0€3 TPUBICUEHUS aKCHOM cTepeoMeTpuu. DOopMyJIbl Ui BEIYUCICHHUS 00bEMOB YKa3aHHBIX
TCJI BBIBOAATCA Ha OCHOBC IIPUHIUIIA KaBanLepH, q)OpMy.HBI JJI1 BBIYHUCJICHUA IIOMIaau U 6OKOBBIX
MOBEPXHOCTEH LWIMHIApPA M KOHYyca IMOJy4aroTcsl ¢ MOMOIIbIO Pa3BEepTOK 3THUX MOBEpXHOCTEH, dopMyia
wiomaau chepbl IPUBOIUTCS 0€3 000CHOBAHHUS

006 akcuomax reomerpum (2 yaca)

Becena 06 akcmomax reoMeTpHH.

Ocnoenas yeno — naThb Oosee TIyOOKOE MPEJCTaBICHHE O CHCTEME AaKCHOM IUIaHUMETPUU U
AKCMOMATHYECKOM METOJIC.

B nanHOi1 Teme paccka3bpIBaeTCs O Pa3IMYHBIX CUCTEMAaX aKCHOM F€OMETPHUH, B YACTHOCTH O Pa3IMYHBIX
crioco0ax BBEACHHMSI MIOHSATHUS paBeHCTBA QUTYD.

IToBTopenue. Pemenue 3agau (10 yacon)
OcHosnas yenw. [1oBTOpUTD, 3aKpenuTh U 0000mUTh OCHOBHBIE 3YH 32 OCHOBHYIO IIKOITY.

IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIACC

Nei/m Tema ypoxka KosnuectBo
4acoB

I'maBa 1
Umncaa, BbIpaKeHHs, TOXKAECTBA, YPABHEHUS

PanmonanpHbIe Uncia

HucnoBsle BEIPAKEHUS

HucnoBsle BEIPAKEHUS

HucnoBsle BEIPAKEHUS

BeIpaxxeHus ¢ IepeMEHHBIMU
BeIpaxxeHus ¢ IepeMEHHBbIMU
CpaBHeHuE 3HaYEHHUH BBIPAKEHUI
CpaBHeHuE 3HaYEHHUH BBIPAKEHUI

© 00 N o Ok W iN P

CBoiicTBa IeHWCTBUH HAJl YUCIAMU

=
o

CBoiicTBa AefiCTBUNA HAl YACIAMH

R PR R R R R R R R R

ToxnectBa. ToxxnecTBeHHBIE MPe0Opa3oBaHUS
BBIPAKECHUI

-
[N

ToxnectBa. ToxecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKECHUI

12

-

KonTponbnas padorta Nel no teme: "Hucna,

13
BBIpa)KEHUS, TOKIECTBA, YpaBHEHUS"

14 YpaBHEHMS U €0 KOPHU

15 JIuneiiHOe ypaBHEHHUE C OTHON IEpEMEHHON

16 JIuneiiHOe ypaBHEHHE C OTHON EpEMEHHON

S

17 Pemenne 3a1a4 ¢ HOMOLIBIO YPaBHEHHUU
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18 Pewienue 3ana4 ¢ TOMOIIBIO YPaBHEHUM 1
19 Pewienue 3ana4 ¢ nOMOIIBIO YPaBHEHUM 1
20 DopMyJIBI 1
21 Kontponbnas pabora Ne2 mo teme: ""qI/Icna, 1

BBIPAXCHHUS, TOXK/IECTBA, YPAaBHEHUS

I'nmaBa 2

DOyHKIUHA
22 YwuciioBbIe TPOMEKYTKH 1
23 Urto Takoe QyHKIUsS 1
24 Brruucnenue 3naueHuit GyHKIHUH 110 hopmyJie 1
25 Brruncnenue 3HaueHuii GyHKIuU 1o popmysie 1
26 I'padux pynkumm 1
27 [IpsiMasi IpONOPUHOHATIBHOCTD U €€ rpaduK 1
28 [IpsiMast pONOPUHOHATIBHOCTD U €€ rpaduK 1
29 Jlunetinas GyHkuus u e€ rpaduk 1
30 Jlunetinas GyHkuus u e€ rpaduk 1
31 Jlunetinas GyHkus u e€ rpadux 1
32 Jluneiinas GyHkius u e€ rpadux 1
33 KonTponbnas paborta Ne3 no teme: "®yHkumu" 1

I'naBa 3

CteneHb ¢ HATYPAJbHBIM MOKAa3aTeJIeM
34 OmnpeneneHye CTENeH! ¢ HaTypaJIbHbIM 1

MOKa3aTejIeEM
35 YMHOXEHHUE U JICIICHUE CTCIICHEH 1
36 VYMHOKEHUE U JIeJICHHE CTEICHEH 1
37 Bo3Benenue B creneHb NPOU3BEICHUS U CTEIICHU 1
38 Bo3BejieHre B CTETICHD MPOU3BEACHUSI U CTCTICHH 1
39 OIHOWIEH W €Tr0 CTaHJIaPTHBIA BH]T 1
40 VYMHOXKEHNE OJHOUIEHOB. 1
41 Bo3Benenue omHO4IIeHA B CTCIICHD 1
42 ®ynxrmn Y = X2 u Y = X° u ux rpaduxu 1
43 ®ynximn Y = X2 u Y = X° 1 ux rpaduxu 1
44 KontponbHas pabota Ned HO"TGMCI " CteneHs ¢ 1

HATYpaJIbHBIM MOKa3aTeleM

I'naBa 4

MHoOro4wieHbl
45 MHOrou4JIeH U €ro CTaHAAPTHBIN BU 1
46 CoXeHHE U BRIYMTAHHE MHOTOYJICHOB 1
47 CoXeHHE U BRIYMTAHHE MHOTOYJICHOB 1
48 CoXeHHE U BRIYMTAHHE MHOTOYJICHOB 1
49 VYMHOXKEHIE OJHOWICHA HA MHOTOWICH 1
50 VYMHOXEHNE OqHOWIEHA HA MHOTOWIEH 1
51 VYMHOKEHNE OHOWIEHA Ha MHOIOWIEH 1
52 Brigecenne o01ero MHOKUTENA 3a CKOOKH 1
53 Brigecenne o01ero MHOKUTENA 3a CKOOKH 1
54 Brinecenne o01mero MHOKUTENA 3a CKOOKH 1

21



55 KonTtponbHas padora Ne5 no reme: "MHorousieHs" 1

56 YMHOXK€HUE MHOTOWICHA HA MHOT'O4YJIEH 1

57 YMHOXEHHE MHOTO4JICHa HA MHOTOUWIEH 1

58 YMHOKEHHE MHOTO4YJIEHa HA MHOTOWIECH 1

59 PaznoxeHne MHOro4JieHa Ha MHOKUTENN 1
CI0COOOM IPYNIUPOBKU

60 Pa3noxeHne MHOroujieHa Ha MHOKUTEIN 1
CHoco0OM IpYNIIUPOBKU

61 PaznoxeHne MHOro4JieHa Ha MHOKUTENN 1
CI0COOOM I'PYNIHPOBKU

62 KonTpomapHas padora Ne6 mo Teme: "MHOrowIeHb!' 1
I'maBa §
DopMyJIbI COKPALIEHHOT0 YMHOKEHH S

63 Bossenenue B KBaJlpaT M B Ky0 CyMMBI U pa3HOCTH 1
JIBYX BBIPAKEHUH

64 Bossenenue B KBa/IpaT 1 B KyO CyMMBI U pa3HOCTH 1
JIBYX BBIPKCHHUN

65 Bossenenue B KBajpar 1 B KyO CyMMBI U pa3HOCTH 1
JIBYX BBIPAKEHUN

66 PaznoxeHne Ha MHOKUTEH € IOMOLIBIO (GOPMYT 1
KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTU

67 PaznoxeHne Ha MHOKUTEH € IOMOLIBIO (GOPMYT 1
KBaJlpaTa CyMMBbI U KBaJpaTa pa3HOCTU

68 YMHOXKEHUE Pa3HOCTH JIBYX BBIPAKEHHUM HA UX 1
CYMMY

69 YMHOXeHHE pa3HOCTHU JIBYX BbIpaKEHUI Ha X 1
CYMMY

70 Pa3znoxeHne pa3HOCTH KBaIpaTOB HA MHOKHUTEIN 1

71 Pa3noxeHne Ha MHOXKUTEIIN CYMMBI U pa3HOCTH 1
KyOOB

72 PaznoxeHne Ha MHOXKHUTEIN CYyMMBI U Pa3HOCTH 1
KyOOB

73 Konrponbnas padora Ne7 n? Teme: "DopMyIibl 1
COKpAIIIEHHOTO0 YMHOXEHUS

74 [Ipeo6pa3oBanue 11€10T0 BIpaKEHHsI B MHOTOWIEH 1

75 [Ipeo6pa3oBaHue 11€10r0 BbIpaKEHHsI B MHOTOWIEH 1

76 [Ipeo6pa3oBaHue 11€710T0 BbIpaKEHHsI B MHOTOWIEH 1

77 [TprMeHeHne pa3IuYHBIX CIOCO0O0B IS 1
pa3I0KeHUs: Ha MHOKUTEIH

78 [TprMeHeHue pa3nuyHbIX cI0cO00B st 1
pa3I0KeHUs: Ha MHOKUTEIH

79 [IpumeHeHne pa3IuYHbIX CIIOCOOOB IS 1
pa3I0KeHUs] Ha MHOXKHUTETH

80 'I'<OHTp0J'II>Ha$I pabota Ne8 o teme: 1

[TpeoOpa3oBaHue 1eIbIX BhIpAKEHUI"

I'naBa 6
Cucrembl JIMHEHBIX YPABHEHMI

81 JInneliHOEe ypaBHEHME C IBYMs [IEPEMEHHBIMU 1

82 ['paduik TUHEHHOTO ypaBHEHHS C IBYMSI 1
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MEePEMEHHBIMU

83 ['padux TUHEHHOTO ypaBHEHHS C IBYMS 1
NepEeMEHHBIMHI

84 CucreMbl TUHENHBIX YPaBHEHUH € ABYMsI 1
NepPEeMEHHBIMU

85 CucreMbl TUHEUHBIX YPaBHEHUH C ABYMS 1
MIEPEMEHHBIMU

86 Crioco0 1o ICTAaHOBKH 1

87 Crioco0 1o ICTAaHOBKH 1

88 Crioco0 1oICTAaHOBKH 1

89 Crioco0 clioKeHust 1

90 Crnioco06 ciioxeHust 1

91 Crnioco06 ciioxeHust 1

92 Pemenue 3a1au ¢ TOMOITBIO CHCTEM YPaBHEHUM 1

93 Cnoco06 ciioxeHus 1

9 Cnioco06 ciioxeHust 1

95 KOHTPOJIBHaSI pa60TavJ'\'f99 o teme: "CucreMbl 1
JTUHEHHBIX YPABHCHHIA
IToBTOpEHHE

9% [ToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB Kypca 1
7 Ki1acca, 0000IIe e 3HAHAI

97 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB Kypca 1
7 xj1acca, 000011IeHEe 3HAHUHI

98 [ToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB Kypca 1
7 Ki1acca, 0000IIe e 3HAHNHI

99 [ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB Kypca 1
7 Ki1acca, 00001IeHe 3HAHUHI

100 HroroBasi KoHTpoJIbHAs pabota Nel( 1

101 IToBTOpEHNE OCHOBHBIX IOHATHNA U METO/0B Kypca 1
7 Ki1acca, 00001IeHe 3HAHNHI

102 [ToBTOpEeHHE OCHOBHBIX MOHATHI U METOJIOB Kypca 1
7 xiacca, 00001IeHIE 3HAHUM

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

I'eomerpus 7 kiace

Ne paznena HasBanue paznena

KomnunuectBo yacoB

HauansHbie IreOMETPHUICCKUC CBCACHUSA

11

Kontponbnas padota Nel «HauansHbie
T€OMETPUUYECKUE CBEACHHS

TpeyrosbHUKH

17

KonTponbhas padota No2 «TpeyroiabHUKN

[TapansenbHble IpsMbIe

11

Kontponbnas padota Ne3 «IlapamnenbHbie
IpSIMBIE»

TPEyroJIbHUKa

CoOOTHOIIEHHSI MEKTy CTOPOHAMH M YTJIaMHU

21

TPCYTOJIbHUKC»

Kontponbnas padota Ne4 «CooTHOIIEHUS B

KonTponbnas padorta Ne5 «IIpsimoyronbHbIi
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TPEYTOJIBHUK»

IToBTOpeHUE

Hroroasi KoHTpoIbHAs paboTa

Hroro 3aron

68

Auaredpa 8 kaacc

Ne paznena

HaszBanue paznena

KomnunuectBo uacoB

1

IToBTOpEeHME Kypca anredpsl 7 Kiace

BxonHast KOHTpoOJIbHAS paboTa 10 MaTeMaTuKe
(asireOpa 1 reomMeTpus)

Anrebpanyeckue 1podu

21

KontponbHas padora Nel «Croxenue u
BBIYUTAHUE APOOECI»

KonTponbnas padorta Ne2 «IIpeobpazoBanue
palMOHAIIBHBIX BBIPAKEHUI»

®ynxims y=Vx. CBOHCTBA KBaAPATHOrO KOPHSI

18

KonrtponbHas padora Ne3 «CBoiicTBa
KBaJIpaTHOT'O KOPHSI»

KBazpaTiunas GpyHKIHS y=.
X

18

KonrtponbHas padora Ne4 «DyHKIMM U UX
rpaduKm»

KBagparHsle ypaBHEHUs

19

KonrtponsHas pabora Ne5 «KBanpaTHble
YPOBHEHUS»

Hepasencrsa

12

KonTponbnas padora Ne6 «Pemenue
HEPaBEHCTBY»

[ToBTOpeHue

Hroropas KOHTPOJIbHAA pa60Ta

Teopus BepositHOocTH (Tabnuibl, TuarpamMmel,
rpadukm)

Hroro 3aron

102
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I'eomeTpus 8 kiacc

No paznena

HasBanue paznena

KomngectBo yacos

1

IToBTOpeHuE

BBoHast KOHTpOJIbHAs paboTa M0 MaTeMaTHKE
(anrebpa + reomeTpus)

YeThIpEXyroJIbHUKU

14

KonTponbnas padorta Nel «Ilapamnenorpamm.
Tpaneuus»

IInomanp

14

KonTponbnas padorta Ne2 «Ilnomane. Teopema
[Tudaropay»

[Tono6HbIE TPEYTOJILHUKH

19

KonTponbnas padora Ne3 «Ilomobue
TPEYTOJIHLHUKOBY

KonTponbnas padota Ne4 «CooTHOIIEHHUS
MEXy CTOPOHAMH U YTJIAMH MPSIMOYTOJIBEHOTO
TPEYTOJIbHUKA»

OKpyXHOCTb

14

Kontponbnas pabota No5 «Brnucannas u
ONMCaHHasi OKPYKHOCTh

[ToBTOpeHune

Hrorosas KOHTPOJIbHAA pa60Ta

Hroro 3aron

68

Auredpa 9 kiacc

Ne paznena

HazBanune pasaciia

KonnyecTBo yacoB

1

[ToBTOpEHME Kypca MaTeMaTHKu 7, 8

25



KJIaCCOB

BxonHas koHTposbHas paboTa (anredbpa u
TEOMETPHS)

PaI_[I/IOHaJIBHLIC HCPABCHCTBA U UX CUCTCMbI

16

KonTponbnas padora Nel «HepaBenctsa u
CUCTEMBbI HEPABEHCTB

Cucremsbl ypaBHEHU

15

Kontponbnas padota No2 «CucremMbl
palMOHAIBHBIX YPAaBHEHUI

UYucnosbie GYyHKIIUU

25

Kontponsnas padora Ne3 «CBoiicTa
GyHKIIN

Konrtponsnas padora Ne3 «Hucnosbie
GyHKIIN

[Iporpeccuu

16

KonrponsHas pabora Ne5
«Apudmernyeckas U reoMeTpuIecKast
IIPOTPECCHM

DneMeHTbl KOMOMHATOPUKHU, CTATUCTUKU U
TEOPUU BEPOSTHOCTEH

10

MHosxecTBa. JJIEMEHTHI JIOTHKH

Kontposnbnas pabota Ne6 «nemMeHTHI
KOMOMHATOPHUKH, CTATUCTUKU U TEOPUU
BEPOATHOCTEN»

IToBTOpEHME

12

HToroBasi KOHTpOJIbHAS paboTa

Hroro 3aron

102

I'eomeTpus 9 kiaacc

Ne paznena

HazBanue pasaciia

KonnuecTtBo yacoB

1

[ToBTOpeHue

BBoaHas koHTpoJbHAs paboTa Mo MaTeMaTHKe
(anmreOpa u reoMeTpusi)

Bekropsl

12

KonTponbhas pabota Nel «BekTopsi»

Meroa KoopauHaT

10

KontponbHast pabota Ne2 «KoopauHate»

CoOTHOIIEHHSI MEKTy CTOPOHAMH M YTJIaMHu
TpeyroiapHuka. CKansipHOe IPOU3BEIEHUE
BEKTOPOB

15

Kontposnbhast padora Ne3 «CooTHoueHus
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MEX/1y CTOPOHAMU U YTJIaMU TPEYTOJIbHHUKA

JUInHa OKpY>KHOCTH U IIJIouaib Kpyra4 11
«/1MMHa OKPYKHOCTH U IJIOMIAAb KPYTra»
KonTponbnas padota Ned «JlnnHa OKpyKHOCTH
U IUIONIAJIb KPYyTray
JIBrokeHUS 10
KonTponbrast padota No5 «JIBIKeHHE»
006 akcroMax TUIAHUMETPUH 1
[ToBTOpeHue 8
HroroBasi KOHTpoJIbHAs paboTa

Hroro 3arox | 68

27



		2023-09-27T14:49:04+0900
	111




