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[HosicHuTeIbHASA 3aNIUCKA

Pabouas nporpamma no npeamery «Marematukay s oOydaronuxcst 7-9 Ki1accoB cOCTaBlIeHa HA OCHOBE CIEAYIOMINUX JOKYMEHTOB:

1. ®denepanbHbI TOCYTaPCTBEHHBIN 00pa3oBaTEIbHBIA CTaHAAPT OCHOBHOTO OOIIETr0 OO0pa3oBaHUsl, YTBEPXKICHHBIM MPUKA30M
MunucrepctBa obpazoBanusi u Hayku Poccuiickoit ®@enepanuu ot 17.12.2010 Ne 1897 (B pen. IlpukazoB MunoOpnayku Poccuu ot
29.12.2014 N 1644, ot 31.12.2015 N 1577) «O6 ytBepxkaenun deaepaibHOro rocyJapcTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPETHETO
o01ero oOpa3oBaHUs».

2. OcHoBHas 00pa3zoBarelnibHas nporpamMmma ocHoBHoro ooiero oopazoBanus ['bOY COUI c. Kpacnoe Ilocenenue.

3. ABTopckas mporpaMMa MO MaTeMaTuke: «Anrebpa» (06a3oBelii ypoBeHb), 7-9 kmaccel (M.M.3ybapeBa, A.I'.MopakoBuu),
«I["eometpusi» (6a30BbIi ypoBeHb),7-9 kinacchl (JI.C. Aranacsan, B.®. Byry3os, C.b. Kagomues u ap./ Coct. T.A. Bypmuctposa).

B yuebnom mnane 'bOY COIII c. Kpacnoe Ilocenenue Ha uzydyenue npeamera «MaremaTuka» B 7-9 Ki1accax OTBOAUTCS 6 4acoB B
HEJIENI0: MOAYJb «AJIreOdpa» OTBOIUTCA 4 yaca B HEZIENt0, YTO cocTaBisieT 136 yacoB B rof; Ha U3ydeHre MoayJia «['eoMeTpus» OTBOIUTCS
2 Jaca B HEJEJII0, YTO COCTaBIIsIeT 68 4acoB B roJi.

1. IJIAHUPYEMBIE NPEJMETHBIE PE3YJIBTATbBI OCBOEHUS KYPCA AJITEBPbBI

1.1. JIuuHOCTHBIE, MeTanpeIMeTHbIE, IPeMeTHbIe Pe3yJIbTAThI 0CBOEHHUS

1.2. JINYHOCTHBIMHU pPe3yJbTaTaMHU N3YUYCHHS ITpeaMeTa «Aredpa» SBISIOTCS CICAYIONINE KauecTBa:

- HE3aBUCUMOCTb U KPUTUYHOCTDH MBILLIJIEHHUS;

- BOJII U HACTOMYUBOCTH B IOCTHKCHUU LETIH.

CpencTBoM AOCTUKEHUS 3TUX PE3YJIbTATOB SBISETCS:

- cUCTeMa 3aJJaHull y4eOHUKOB;

- Mpe/ICTaBJICHHAs B y4YeOHUKAX B IBHOM BHJIE OpTaHHU3aIMs MaTepralia o MpUHIMITY MUHIMAaKCa;

- HCIMOJIb30BAHUE COBOKYIMHOCTH TEXHOJIOTMH, OPHUEHTUPOBAHHBIX HA PA3BUTHE CAMOCTOSITEIBHOCTH M KPUTUYHOCTH MBILIUIECHUS: TEXHOJIOTHUS
MPOOJIEMHOTO IMAJIoTa, TEXHOJIOTHUS MPOAYKTUBHOTO YTE€HUS, TEXHOJIOTHS OLICHUBAHMSI.

MeTanpeaMeTHBIMHU pe3yJbTaTaAMM U3yYEHUS Kypca «AnreOpay SBISIOTCS MEepBOHAYAIBHBIC MPEACTABICHUS 00 UACIX M O METOJIaX MAaTeMaTUKH Kak
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH, CPEICTBE MOJEIMPOBAHHUS SBJICHUM U ITPOLIECCOB;

- yMEHHE BHUJIETh MAaTEMAaTHYECKYIO 337]a4y B KOHTEKCTE TPOOJIEMHOM CUTYaIlNH B APYTUX JUCIUIUTMHAX, B OKPYKAIOIICH KU3HU;

- YMEHHE HaXOJIUTh B Pa3IMYHBIX UCTOYHUKAX MHPOPMAIINIO, HEOOXOAUMYIO JIJISl PEUICHHS MAaTeMAaTUYECKUX MPOOIIEM, MPEACTaBIATh €€ B TOHSITHOM
dhopme, MPUHUMATH PENICHUE B YCIOBUSX HETIOTHOW U U30BITOYHON, TOUHOM M BEPOATHOCTHON MH(MOPMAITUH;

- yYMEHHE MMOHUMAaTh M HMCIOJh30BaTh MATEMAaTHYECKUE CPEACTBA HATTSAHOCTH (TpaduKu, AMATPAMMBbI, TaOIHIIBI, CXEMbI U JIp.) JUIS WIUTFOCTPAIUH,
WHTEpOpETalun, apryMEeHTallNH;

- YMEHHE BBIIBUTATh THIIOTE3bI PU PEIICHUH YUeOHBIX 3a71a4, TOHUMATh HE0OXOIUMOCTh UX MPOBEPKH;

- yMEHHUE TPUMEHATh UHIYKTUBHBIC U JIEAYKTUBHBIE CTIOCOOBI PACCYKICHHH, BUIETh PA3INYHbIC CTPATETHH PEIICHUS 3a/1a4;

- IMOHUMaHUE CYIIHOCTH aJTOPUTMUYECKUX MPEANMCAHUNA U YMEHUE AEHUCTBOBATh B COOTBETCTBUHU C MPEMIOKEHHBIM AITOPUTMOM;



- YMCHHEC CaMOCTOATCIIbHO CTaBUTh LCJIH, BBIGI/IpaTI: " CO3aBaTh aJITOPUTMBI UId PCIICHUA y‘-ICGHI:IX MATEMAaTHYCCKUX np06neM;
- YMCHUC IIIIAHUPOBATH U OCYHICCTBIIATE ACATCIbHOCTD, HAIIPABJICHHYIO Ha PCIICHUC 3a/Ja4 UCCIICA0BATCIIBCKOI'0 XapaKTepa,

IIpenMeTHBIMHU pe3yJIbTATAMHU U3YUYCHHUS NIPEAMETa «ANreOpay SBISIOTCS CIEIYIOIINE YMEHUS:

7-# kJaace. Aareodpa

Hcnonvzosams nipu pelieHUN MaTeMaTHYECKHUX 3aj1ad, MX 000CHOBAaHHUU U IIPOBEPKE HAMIEHHOTO pelIeHUs 3HAHUE O:

- HaTypaJIbHBIX, LIEJIbIX, PAIlMOHAIBHBIX, UPPAIIMOHAIIBHBIX, IEUCTBUTEIIHBIX YUCIIAX;

- CTEIECHHU C HATypaJIbHBIMU MTOKA3aTEJISIMU U UX CBOMCTBAX;

- OJHOYICHAaX U NpaBUJIAX IECUCTBUM C HUMU;

- MHOIO4WIEHaX M MpaBUjlax JICUCTBUI C HUMH;

- (dopMynax COKpamEHHOTO YMHOXKCHHUS;

- TOXJIECTBAaX; METOJAX JI0Ka3aTeJIbCTBA TOKIECTB;

- JINHEMHBIX YPAaBHEHUSAX C OAHON HEM3BECTHOM M METOJAX UX PEILICHHUS;

- CHCTEMax JBYX JIMHEHHBIX YPaBHEHUH C IBYMsI HEU3BECTHBIMHU U METOJAX UX PEILICHHUS.

- Buinoansamu neicTBUs C OTHOYWIEHAMH U MHOTOUYJIEHAMH;

- Y3Ha6amv B BBIPAXKEHUAX (HOPMYIIBI COKPAIIEHHOTO YMHOXKEHUS U IPUMEHSTH UX;

- packnadvléams MHOTOWIEHBI HA MHOKUTEIIH;

- 8bINOIHAMb TOXKICCTBEHHBIE MPe0Opa30BaHMs IENbIX AIreOpanvdecKiX BhIPAKCHHUIH;

- 00Ka3b18amsb MPOCTEHIIINE TOXKIECTBA;

- Haxooums YUCIO COYETAHHUH U YHCIIO pPa3MEIICHHIA;

- pewiams TUHEWHBIE YPABHEHUSI C OJTHOM HEM3BECTHOM;

- peuwiamsb CUCTEMBI ABYX JIMHEWHBIX YPAaBHEHUH C TBYMSI HEM3BECTHBIMU METOJIOM MOACTAHOBKH U METOJIOM alre0pandeckoro CloKeHUs;
- pewiamb TEKCTOBBIE 3a/1a4M C TOMOIIBIO JIMHEHHBIX YPAaBHEHUHN U CUCTEM;

- Haxooums PEUIeHHs] «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX MCIOIB3YIOTCS MATEMAaTHUECKHE CPEICTBA;
- co30asamu MPOAYKT (PE3yNbTaT MPOEKTHON JAEATEIHHOCTH ), ISl U3YUYEHHUS U OMMCAHUS KOTOPOTO MCTIOIB3YIOTCS MaTeMaTHYECKUE CPEICTBRA.

8-if k1acc. Aaredopa
Hcnonvzosamsb ipu pellieHNN MaTEMaTHYECKHX 33a/]a4, UX 000CHOBAaHMU M MIPOBEPKE HAICHHOTO PEIICHUs] 3HAHHE O:
- anreOpamdeckoi ApoOr; OCHOBHOM CBOWCTBE JIpoOu;
- TIpaBHJIAX JICHCTBUI C anreOpandecKuMHU APOOSIMU;
- CTEMEeHsX C IEJbIMU MOKA3aTeIsIMU U UX CBOIMCTBAX;
- CTaHJapTHOM BHJIE YMCIIA;
2 k y
- pynkmuax Y =kx+b, y=x°, y= o UX CBOWMCTBaX W rpadukax;
- TOHSTUH KBAJPATHOTO KOPHS U apru(PMETHIECKOTO KBaJPATHOTO KOPHSI;
- CBOICTBaX apU(PMETHUECKHX KBAJIPATHBIX KOPHEH;

byHKIIHT Y = Jx , €€ CBOMCTBAxX U rpaduke;
dbopmyrie 11 KOpHEH KBaipaTHOTO YpaBHEHMUS,



Teopeme Bueta s npuBeIEHHOTO U 00IIET0 KBapaTHOTO YPaBHEHUS;

OCHOBHBIX METO/AX PEIICHUS MEIbIX PAMOHATBHBIX YPABHEHUI: METO/IE PA3IOKECHHS HA MHOKUTEIIM H METOJIC 3aMEHBI HEH3BECTHO;
METO/IE PeUIeHUs APOOHBIX PAIIMOHATBHBIX YPAaBHEHHIA;

OCHOBHBIX METO/IaX PEIICHUS CUCTEM PALlMOHATIBHBIX YPAaBHCHUH.

Coxpawams anredpandeckue 1poou;

8bINOHAMb APUPMETHUECKIE JCHCTBUS C alreOpandecKuMu IpoOsMu;

UCNOIb306aMb CBOMCTBA CTETICHEH C IETTBIMU TTOKA3aTENISIMU TIPU PEIICHUH 3a/1a4;

3anuceiéams YMCIa B CTAaHIAPTHOM BHUJIC,

8bINOJIHAMb TOXKACCTBEHHBIE MPEOOPA30BAHMS PAITMOHATILHBIX BBIPAKCHHIA,

y k y
cmpoums Tpaduku pyHKIM Y =Kkx+b, y = X2, Y = — M HCIOJIb30BaTh UX CBOWCTBA IIPU PEILICHUU 3a/ay;
X

gbluucaAms apupMeTHUECKUE KBaIpaTHbIE KOPHHU;
npumeHsims CBOMCTBA apu(hMETHUECKUX KBAPATHBIX KOPHEH MPHU PEIICHUH 3a]1a4;

cmpoums TpapuK GYHKIUU Y =+/X U UCIOJIH30BaTh €r0 CBOMCTBA MPHU PELICHUH 3a/1a4;

pewiamsb KBaJIpaTHbIC YPaBHEHNS,
npumeHams TeopeMy Bueta npu perenun 3anad;

pewamp 1eIIble palluOHATILHBIC YPaBHEHUSI METOJIOM PA3JIOKEHUS HA MHOKHUTEIIM U METOJIOM 3aMEHbI HEU3BECTHOM;

peuiams NPOOHBIE YPaBHEHUS,

pewams CUCTEMbI PallMOHAIBHBIX YPABHEHHUIA;

peuiams TEKCTOBBIC 33/1a4 C IIOMOIIBIO KBAJAPATHBIX M PAIIMOHATIBHBIX YPABHEHHM U UX CUCTEM;

Haxo0ums PEIIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX HCIOJIB3YIOTCS MAaTeMaTHIECKUE CPE/ICTBA;

co30asamu MPOIYKT (PE3yNbTaT MPOSKTHOU NEATENBHOCTH), AJIS U3YUEHUS U OMUCAHUS KOTOPOTO UCMONB3YIOTCS MaTeMaTHYeCKUe CpeICTRa.

9-ii knace. Anredpa
Hcnonvzoeamsb IpH pEeIICHNN MaTeMaTHYECKUX 331a4, UX 0OOCHOBAaHUH U TIPOBEPKE HAWEHHOTO pEeIIeHNs] 3HAHUE O:

CBOMCTBAx 4KCIIOBBIX HEPABEHCTB;

METO/AaX PEIICHUS JIMHEUHBIX HEPABEHCTB;

CBOMCTBaX KBaJpaTUUHON (QYHKIINU;

METOJaX PEIICHUs KBaIpaTHBIX HEPABEHCTB;

METO/I€ UHTEPBAJIOB ISl PELICHUS PAllUOHAIBHBIX HEPABEHCTB;
METOAaX PEIICHUS] CUCTEM HEPABEHCTB;

CBOMCTBAX U Tpaduke GyHKIHN Y = X HpU HATYpaTbHOM IN;

ONpEJIETICHUN U CBOMCTBAaX KOPHEW CTENEHH N;

CTENEHSX C pallMOHAJIBHBIMU [TOKA3aTESIMU U UX CBOMCTBAX;

OTIpe/IeNIEHUN U OCHOBHBIX CBOMCTBAX apu(pMETHUECKOH nporpeccuut; popmysie sl HAX0KIECHUS CYMMBbI €€ HECKOJIBKUX MEPBbIX YICHOB;
OIIpeJIeIEHUN U OCHOBHBIX CBOMCTBAX F€OMETPHUECKON Mporpeccuu; Gopmylie sl HAXOXKAECHUS CYMMBI €€ HECKOJIbKUX MEPBIX YJICHOB;
dbopMyIie st CyMMbl O€CKOHEYHON FeOMETPUUYECKOI MPOTrpeccuy co 3HaMeHaTeIeM, MEHBILINM 110 MOJIYJIIO €MHHIIBL.



- Ucnonv3o6ams CBOWCTBA YMCIOBBIX HEPABEHCTB Ul IPeoOpa30BaHUsl HEPABEHCTB;

- 00Ka3vleamy MPOCTEHIINE HEPABEHCTBA;

- pewiams TUHENHbIC HEPABEHCTBA;

- cmpoumbs TpaQUK KBaIpaTUYHON (PYHKIIMU U HCIIONB30BATh €T0 MPH PEIICHUHU 33]1aY;
- pewiams KBaJlpaTHbIE HEPABEHCTBA;

- pewiams palioHaJIbHbIe HEPABEHCTBA METOJIOM UHTEPBAJIOB;

- peuiams CUCTEMBI HEPABEHCTB;

n
- cmpoums rpa@uK GYHKIUU Y = X [PH HATYpaIbHOM N U UCIIOJIb30BATh €r0 IIPU PEIICHUH 3a/ay;

- HAxXoO0umb KOPHU CTETEHU N,

- UCNO.1b306aMb CBONCTBA KOPHEN CTEIEHH N MPH TOXKIECTBEHHBIX NIPEOOPa30BaHUsAX;

- HaxXoO0umb 3HAYEHUsI CTENEHEN C pallMOHAIbHBIMU [10KA3aTesIMU;

- pewamb OCHOBHBIE 3371a4M Ha apU(METUUECKYIO U TCOMETPUUECKYIO IIPOTPECCHH;

- Haxooums CyMMY 0€CKOHEUHON IreOMETPUUYECKON IPOrpeccuy co 3HaMEHATeNIeM, MEHBILIUM 110 MOAYJIIO €AMHULIBL;

- Haxooums PEUIeHUs! «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX MCIIOJIb3YIOTCS MaTEMaTUYECKUE CPE/ICTBA;

- co30asamp NPOAYKT (Pe3ybTaT MPOEKTHOM AEATEIBHOCTH), ISl U3YYEHUs U OMMCAHUsI KOTOPOTO UCIIONIb3YIOTCS MaTeMaTUYeCKHE CPEICTBA.

Pezynramuenvie YY/I.

7-9-i1 knaccwt

— CaMOCTOSITEIbHO 0OHapyscueams U popmyruposams NpodiIeMy B KIIACCHON M MHAMBUYalbHON yueOHOH e TeNbHOCTH;

— 8blOGU2AMb BEPCUH PEIICHUs MPOOJIEMBI, OCO3HABATh KOHEYHBIN pe3yabTaT, BHIOMPATh CPEACTBA JOCTIDKEHUS LETH U3 NPEIJIOKEHHBIX WM UX UCKATh
CaMOCTOSITENIbHO;

— cocmagnams (MHAUBUAYAIbHO WIN B TPYIIE) IUIaH PelIeHUs: Ipo0ieMbl (BBIMOIHEHMSI IPOEKTA);

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

— paborasi MO TPEAIOKESHHOMY WM CaMOCTOSITEIFHO COCTaBJICHHOMY IUIAHY, UCHOIb306amb HAPSAY C OCHOBHBIMH M JOINOJHHUTEIBHBIE CPEICTBA
(cripaBOYHas TUTEpaATypa, CI0XKHbIE TPUOOPHI, KOMIIBIOTED);

— NIAHUPOBams CBOIO WHAWBHYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— pabomamp TIO CaMOCTOSITENIbHO COCTABJICHHOMY IIJIaHy, CBEPSASACh C HUM U C LENbIO JAEATEIbHOCTH, UCTIPABIIsAS OMIMOKHU, UCIONb3YsI CaMOCTOATEIBHO
nonobpaHHbIe cpesicTBa (B ToM uncie u HTepHeT);

— CBOOOIHO 10.16306ambCsi BRIPAOOTAHHBIMU KPUTEPUSIMH OIICHKH M CaMOOIICHKH, UCXONS M3 IEJIH W MMEIOIINXCS KPUTEPUEB, pa3inyasl pe3yiabTaT H
CIIOCOOBI ICHCTBUM;

— B XOJI€ TPEJICTABIICHUS MMPOEKTA 0a8aAMb OYEHK) €r0 pe3ylibTaTaM;

— CaMOCTOSITEIILHO 0CO3HA8aMb TIPUUMHBI CBOETO YCIIeXa WM HeyclleXxa U HaXOJIUTh CIIOCOOBI BBIXO/1a U3 CUTYalluu HEeyCIexa,

— yMemb oyeHums CTETIeHb YCIEITHOCTH CBOSH WHAMBHTyaTbHON 00pa30BaTeNbHON eI TETLHOCTH,

— 0asamu oyeHKy CBOUM JMYHOCTHBIM KauecTBaM M 4epTaM XapakTepa («KaKoB 5»), ONPENesITh HAlpaBJIEHUs] CBOETO PAa3BUTHUA («KaKUM s XOUy CTaTbhy,
«9TO MHE JIJISl 3TOTO HAJIO CIIENIATh).

Cpeocmeom gopmupoeanus peryasTUBHBIX Y Y]] ciaykaT TEXHOJOTHs NMpOOJIEMHOrO JUajiora Ha JTale M3y4eHUs HOBOTO MarepHuaja UM TeXHOJOTHS
OLlIEHUBaHHS 00Pa30BaTEIbHBIX TOCTHKECHUI

Ho3nasamenvnovie YY/1:




7-9-11 knaccot

— AHATU3UPOBAMb, CPABHUBAMD, KldCCUuduyuposams u 0600wams HaKThl U IBICHUS;

— ocywecmensms CpaBHEHUE, CEPUAINIO U KIACCH(PHUKAIUIO, CAMOCTOSITEILHO BBIOMpPAst OCHOBAHUS M KPUTEPHH ISl YKA3aHHBIX JIOTUYECKUX OMEPAIINi;
CTPOUTD KJIACCU(PUKAIMIO TTyTEM TUXOTOMHUUYECKOTO JIeJICHUS (Ha OCHOBE OTPHUIIAHUA);

— cmpoums TOTUIECKH 000CHOBAHHOE PACCYKICHUE, BKIIOYAIOIIECe YCTAHOBICHUE TPUYNHHO-CIICACTBCHHBIX CBSI3EH;

— c030a6amb MaTEMAaTHYECKUE MOIENIH;

— COCTaBJIATh T€3UCHI, pa3INYHBIC BUBI IUTAHOB (MIPOCTHIX, CIOXKHBIX | T.11.). [IpeobpazoBeiBaTh HHPOPMAITHIO U3 OJTHOTO BUIA B IPYroi (TaOIHITy B TEKCT,
TUarpaMmy U 1p.);

— @bIYUMbIEAMb BCE YPOBHH TEKCTOBOW MH(OPMAIIUH.

— ymems onpedensimv BO3MOXKHBIE HCTOYHHKM HEOOXOJMMBIX CBEJICHHWM, MPOU3BOJUTH IMOWUCK HWH(MOpPMAIMK, aHAIU3UpPOBAaTh M OICHHBATh €&
JIOCTOBEPHOCTb.

— MOHMMAs MO3UIUIO JIPYrOro 4YeJoBeKa, pa3iuyams B €ro Peuu: MHEHUE (TOUKY 3peHHsl), JOKa3aTelbCTBO (apryMEeHTHI), (paKkThl; TMHIOTE3bl, aKCHOMBI,
TeopuH. [{Jist ITOro caMoCTOSATEILHO UCTIOIB30BaTh PA3JIMUHbIE BUIBI YTEHUS (M3ydaroliee, MPOCMOTPOBOE, 03HAKOMHUTEIBLHOE, IOMCKOBOE), MPUEMBI CITYIIIAHHUS.

— caMOMy co030aéamb WCTOYHUKH HWHGOpPMAIMM PAa3HOTO THMA M JUIA Pa3HbIX ayJUTOpHil, coOioaaTh HHQOPMAIMOHHYIO THTHEHY M IpaBHIia
nH()OPMAMOHHON 0E30MMaCHOCTH;

— yMemb UCNONIb306aMb KOMIIBIOTEPHbIE M KOMMYHUKAllMOHHBIE TEXHOJOTHMU KaK MHCTPYMEHT MM JOCTIIKEHUS CBOMX IeNiedl. YMeTh BBIOMpaTh
aJICKBaTHBIC 3a/1a4€ MHCTPYMEHTAJIbHBIE POIPAMMHO-AINAPATHBIE CPEJICTBA U CEPBUCHI.

Cpeocmeom gopmuposanus mo3HaBaTenbHBIX YY]l cimyxkar y4uyeOHbI Marepwal U HpPEkKIe BCEro MPOAYKTUBHBIC 3aJaHUs y4eOHHUKA, MO3BOJISIOIIHME
MPOABUTATHCS IO BCEM LIECTH JIMHUSAM Pa3BUTHSL.

1-s JIP — Mcnionbp30oBaHNEe MaTeMaTUUYECKUX 3HAHUHN AJIs PEIICHUS Pa3IMYHbIX MAaTEMaTHUYECKHUX 33]a4 U OLIEHKH MOJYY€HHBIX Pe3yJbTaToB.

2-51 JIP — COBOKYITHOCTh YMEHHH TI0 UCIIOJIB30BAaHHIO I0OKA3aTEIbHON MaTeMaTHYeCKON PeyH.

3-s1 JIP — CoBOKYMHOCTh YMeHU# 110 paboTe ¢ nHpopMaluei, B TOM YHCIE U ¢ Pa3TMYHBIMA MaTeMaTHYeCKUMH TEKCTaMHU.

4-5 JIP — YMeHuUs UCTIONB30BaTh MAaTEMaTHUYECKUE CPEJICTBA JIJISl U3YUEHUS U OTIMCAHUS PEATbHBIX MPOIECCOB U SIBJICHUH.

5-s1 JIP — He3aBUCUMOCTH ¥ KPUTUYHOCTH MBIIIUICHUS.

6-1 JIP — Boig 1 HACTOMYMBOCTH B JOCTUKEHUH 1IEJIH.

Kommynuxkamugnwoie YY/I:

7-9-11 knaccot

— CaMOCTOSTEIILHO 0p2anu308bi6ams yI€OHOE B3aMMOICUCTBHUE B TpyMIE (OMPEACNATh OOIIHE 1IeJIH, JOTOBAPUBATHCS APYT C APYTOM U T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TOATBEPKas ux pakramu;

— B TUCKYCCUU yMemb 6blOBUHYNb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHUIO, C IOCTOMHCTBOM NpU3HABAMb OITUOOYHOCTh CBOETO MHEHUS (€CIIM OHO TaKOBO) U KOPPEKTHPOBATH

€ero;

— TIOHUMasl TIO3UIIUIO IPYTOTO, pA3Iuiams B €ro peun: MHEHHE (TOUYKY 3PEHHUs ), 10Ka3aTeIbCTBO (ApTyMEHTHI), (DaKThl; TUIIOTE3bl, AaKCHOMBI, TEOPHH;

— yMemb B3MJIIHYTh Ha CUTYAllUIO C MHOM MO3ULIUU U 00208apu6amuscsi C TObMHU UHBIX TO3ULIUH.

Cpeocmeom  popmuposaruss KOMMYHUKATUBHBIX YY]I ciy)kaT TEXHOJOTHS MPOOJIeMHOTo auanora (moOyXJAlouuii W TMOABOISIIMNA TUAIOT) U
opraHu3anus padoThl B MAJIBIX TPYIITIAX, TAKKE UCIOJIb30BAHUE HA YPOKAX JIEMEHTOB TEXHOJOTUH MPOTYKTUBHOTO YTCHHSI.

TpeGoBaHusi K yPOBHIO NOATOTOBKH BbIIYCKHUKOB



1.3. B pe3ynomame usyuenus yueHuK 00axcen

3HATH/TIOHUMATD:

o CYIIECTBO MOHATHUS MAaTEMAaTHYECKOTO JIOKA3aTeIbCTBA; IPUBOIUTH MIPUMEPHI IOKA3aTEIbCTB;

o CYILIECTBO TMOHATHS aJITOPUTMA; IIPUBOUTH IIPUMEPHI ATTOPUTMOB;

o KaK MCIIOJB3YIOTCSl MaTeMaTHYeCKHe (OPMYJIbl, YPaBHEHHS, IPUMEPBI X TPUMEHEHHS JUIs pEICHHS MAaTEMAaTHYECKUX U IMTPAKTUYECKHX 3a/1a4;

o KaK MaTeMaTHYECKH ONpeieNieHHbIE (DYHKIIMH MOTYT OIUCHIBATH PEAIBHBIC 3aBUCUMOCTH; IPUBOIUTH IIPUMEPHI TAKOTO ONMCAHMS;

yMeTh:

o COCTaBJISITh OYKBEHHBIE BHIPAXKEHHS M (DOPMYJIBI IO YCIIOBUSIM 3a/1a4; OCYIIECTBIISATh B BBIPAKECHUSAX U (HOPMYIIaX YMCIIOBBIE MOJICTAHOBKU U BBHIOJIHSTH
COOTBETCTBYIOIIVE BBIYMCIIEHHUS, OCYILIECTBIIATH TIOICTAHOBKY OTHOTO BBIP)KEHHUS B IPYTOE; BHIPAXKATh U3 (DOPMYIT OJTHY TIEPEMEHHYIO Yepe3 OCTAIbHBIC

o BBITIOJIHATH OCHOBHBIE IEHCTBHS CO CTENEHSIMH C HATYPaIbHBIMHU [TOKAa3aTeNsIMHU, C MHOTOWICHAMHU; BBIIOIHSTH Pa3I0’KeHHE MHOTOYWICHOB HA MHOKHTEIIH;
BBITIOJTHATH TOK/IECTBEHHBIE ITPE0OPa30BaHus BBIPAKEHHUI,

o pelaTh JUHEHHBIC YPABHEHUSI M CBOJISIIAECS K HUM, CUCTEMBI JIBYX JIMHEWHBIX YPaBHCHHI;

o pelIaTh TeKCTOBBIE 33/1a4H alreOpanIecKUM METOIOM, MHTEPIIPETUPOBATD IOIYUSHHBIH PE3yIIbTaT, POBOUTH OTOOP PEIICHUI, UCXOAs U3 (POPMYITMPOBKU
3a/1a4u;

o M300pakaTh YMCiIa TOYKaMU Ha KOOPAMHATHOM MPSMOIL; ONPEeNsTh KOOPAHMHATHI TOUYKH IJIOCKOCTH, CTPOUTH TOYKH C 33JJaHHBIMH KOOPIHHATAMH,

. CTPOUTH TPaPUKH U3YIECHHBIX (PYHKIIHII;

o HAXOJUTh 3HAUCHUs (PYHKIUH, 3a1aHHON (hopMyIoii, Tabmume, rpadkoM 1o ee apryMeHTy; HaXOAWTh 3HAUeHHE apryMeHTa MO 3HAYCHHUIO (YHKITHH,
3aJJaHHOW TparKOM U TaOJIUIICH;

o ONpE/IEeNATh MPOCTEHIIe CBOMCTBA (QyHKIMHU 1O ee rpaduKy; TPUMEHSTh rpadUuecKue MpeICTaBICHHS IIPU PEIICHNH YPaBHEHUH, CUCTEM, OIIMCHIBATh

CBOMCTBa M3y4YeHHBIX (DYHKIIUI, CTPOUTD UX rpaduKy;
HCMO0Jb30BAaTh NPHOOpPETEHHbIE 3HAHUSA U YMEHUS B IPAKTUYECKOH 1esITeJIbHOCTH M NMOBCEAHEBHOM KU3HU J1JIs1:

o BBITIOJTHEHUST PacyeToB Mo (hopmynam, Ui cocTaBieHHs (OpMyIl, BBIpaKAIOMIUX 3aBUCMMOCTH MEXAY peajbHbIMU BEMUYMHAMM; /ISl HAXOXKIACHUS
HY>KHOH (hOpMyJIbI B CIIPAaBOYHBIX MaTepuasax;
. MOJIETTMPOBaHMS PAKTUYECKUX CUTYallMH U UCCIIEI0OBAHUSI TOCTPOEHHBIX MOJIENIEN C UCTIOIb30BaHUEM alapara ajireopsl;

HHTEPHIpECTALINU Ipa(bHKOB 3aBUCUMOCTEN MCXKAY BSIIMYMHAMHA

1.3.1. Ili1anupyeMble pe3vJabTaThl H3VUEeHHs Kypca «AJareopa» (7-9 kiaaccnl)

K xoHmy u3ydyeHus kypca anreOpbl B OCHOBHOHM IKoie Oyner oOecrieueHa TOTOBHOCTh Y4YalIUXCS K JalbHEWIIeMy 0Opa3oBaHUIO, JOCTUTHYT
HEOOXOIUMBIN YPOBEHb UX MAaTEMAaTHYECKOTO Pa3BUTHS:

- OCO3HaHUE BO3MOXKHOCTEW M POJIM MAaTEMaTUKH B MO3HAHUU M OMMCAHUU PEATbHBIX CUTYaIlMi OKPYKAIOIIEro MUpPa, MOHUMAaHUE MAaTEMATUKN KaK 4acTH
o011e4en0BeYeCKOi KyIbTypHI;

- OCO3HAHME TOTO, KAaK MAaTEeMaTUYECKH OIpe/ieJIeHHbIe ()YHKIINH OMUCHIBAIOT PEAIbHBIE MPOIIECCHl U 3aBUCHMOCTH, YMEHHUE MMPUBOAUTH TPUMEPHI;

- YMEHHE MOJICIIUPOBATh PEAIbHBIC CUTYAITUH;

- MIOHUMAaHKE TOT0, KaK MOTPEOHOCTH MPAKTUUYECKON ASSITENFHOCTH YeIOBEKa IPUBENH K PACIIUPEHUIO MTOHSATHS YUCIIA;

- TMIOHMMaHHUE TOTO, KaK HMCIIOJIB3YIOTCS MaTeMaThdeckue (hOpMysibl, ypaBHEHHS W HEPABEHCTBA; YMEHHE MPUBOJUTH MPHUMEPHI MX MPUMEHEHUS IS
pelieHus MaTeMaTUYECKUX U MPaKTUYECKUX 3a]1ay;

- CIMIOCOOHOCTh MMOHUMATD CYIIIECTBO MOHSATHS MAaTEMAaTHYECKOTO JI0KAa3aTeNhCTBA, AITOPUTMA JIEHCTBHS, PUBOIUTH UX TIPUMEPHI;

- CITOCOOHOCTH MPOBOAUTH MAaTEMATHUECKOE HCCIeOBaHNE, aHATM3UPOBATh, 000011aTh, /1e7aTh BHIBOJIBI;




- TIPUMEHEHHE YHHMBEpCAJIBHBIX YUYEOHBIX JeHCTBMI (aHaiu3, cpaBHeHHE, 000OIIeHHe, KiaccuuKauus) s YHOPSJIOYMBAHUS, YCTAaHOBJICHUS
3aKOHOMEPHOCTEH Ha OCHOBE MaTeMaTHYeCKUX (aKTOB;

- OCO3HAHME BEPOSTHOCTHOI'O XapaKTepa MHOI'MX 3aKOHOMEPHOCTEN OKPYKAIOIIEro MUpa; IOHUMAHUE CTATUCTUYECKUX 3aKOHOMEPHOCTEHN U BHIBOJIOB;

- OCYUIECTBIIEHHE TTOUCKAa He00X0IMMOM nH(popmanuy B yueOHOU U CIpaBOUYHOM JiuTeparype u B IHTepHeTe;

- OCYILIECTBIIEHUE MTPOBEPKH X0/1a PEIICHUS U OLIEHKU PE3yJIbTaTa BHIMOJIHEHUS MaTEMaTHIECKOTO 3a/1aHus], 0OHAPY)KEHUE U UCTIPABJICHUE OMINOOK.

1. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA KYPCA «'EOMETPUS»

1.1. JIuuHOCTHBIE, MeTaNIPeAMETHbBIE, IPeAMETHbIE Pe3y/IbTAThl 0CBOCHHS

1.2. JIn4yHOCTHBIMHU pe3yJIbTaTaMHU U3y4yeHHUs npeaMera «['eoMeTpus» SBISIFOTCS CIEAYIONIUE KayecTBa:

- HE3aBUCHUMOCTh U KPUTUYHOCTD MBIIIUICHHUS;

- BOJISI U HACTOWYUBOCTD B JJOCTUKCHHUH LIEITH.

CpencTBoM AOCTUKEHUS ITUX PE3YJIbTATOB SIBIISCTCS:

- cUCTeMa 3aJJaHuil y4eOHUKOB;

- MpeACTaBICHHAs B yueOHUKAaX B SIBHOM BHUJIE OpraHU3allUs MaTepraia 1o NPUHIUITY MUHUMAKCAa;

- HCIOJIb30BaHNE COBOKYITHOCTH TEXHOJIOTUW, OPHUEHTHUPOBAHHBIX HA Pa3BUTHE CAMOCTOATEIBHOCTH M KPUTUYHOCTH MBIIUICHUS: TEXHOJIOTHUS
MIPOOJIEMHOTO JIUAJIOTa, TEXHOJIOTHUS TIPOAYKTUBHOTO YTEHUS, TEXHOJIOTHS OIICHUBAHHSIL.

MertanpeaMeTHbIMH pe3y/JibTaTaMH U3ydeHUs Kypca «['eoMeTpus» SBISAIOTCS NEPBOHAYAIBHBIE MPEJCTABICHUS 00 UAESIX U O METO/IaX MaTEMAaTHKU Kak
YHHUBEPCAIBHOM S3bIKE€ HAYKH U TEXHUKH, CPEACTBE MOACIMPOBAHNUS SBJICHUI U ITPOLIECCOB;

- YMEHHE BHJIETh MaTEMATHYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHOM CUTYaIlH B JPYTUX JUCHUIUIMHAX, B OKPYKAIOMIEH KU3HU;

- YMEHHUE HaXOUTh B pa3IMYHBIX HCTOYHHKAX HH(POPMALIMIO, HEOOXOAUMYIO JUIsl peIIeHUs] MaTeMaTHYECKUX MPpoOIIeM, MPeICTaBIATh €€ B OHATHON
(dbopMe, NPUHUMATh PELICHHE B YCIOBUSAX HETIOIHON M U30BITOYHON, TOUHOW U BEPOSTHOCTHON MH(OpMaLNY;

- yYMEHHUE MOHUMATh U HCIIOJIb30BaTh MaTEMAaTUYECKHE CPEJCTBA HAITIAAHOCTH (IpadyKy, TuarpaMMbl, TaOIUIIBI, CXEeMbI M Jp.) s WJUIIOCTPALIUH,
MHTEpIPETALMH, APTyMEHTALUH;

- YMEHUE BBIABUIaTh TUIOTE3bI IPU PELICHUH YUeOHBIX 3a/1a4, HOHUMAaTh HE00XO0AUMOCTh X MPOBEPKU;

- YMEHHE PUMEHATh UHIYKTUBHBIE U J€IYKTUBHBIE CIIOCOOBI PacCy I€HUN, BUAETh Pa3IMyuHbIe CTPATErHH PEIIEHUS 3a/1a4;

- [TIOHUMAaHHUE CYIIHOCTU aITOPUTMUYECKUX IIPEANUCAHUNA U YMEHUE ACUCTBOBATh B COOTBETCTBUU C IIPEIIIOKEHHBIM aJITOPUTMOM;

- YMEHHE CaMOCTOSATEIbHO CTaBUTh 11€TH, BBIOMPATh U CO3/1aBATh aJITOPUTMBI JUIsl pEIIeHNs yUeOHbIX MaTEMaTHYECKUX MTPOOIIeM;

- YMEHUE IUIAHUPOBATh U OCYLECTBIIATH JEATEIbHOCTD, HAIIPABICHHYIO HAa PELIEHUE 3a/1a4 UCCIIEI0BATEIbCKOIO XapaKTepa;

HpeIlMeTHbIMI/I pe3yJbTaTaMi U3YUCHHUA IPpEAMETA «FGOMCTpI/IH» ABJIIFOTCA CJICAYIOIIUC YMCHUS!

7-1 kaacc. I'eomerpust

Hcnonv3o6amsb pyn peIlICHNN MaTeMaTHYECKHX 3371a4, UX 000CHOBAaHHMHU M MPOBEPKE HAMICHHOTO PEIICHHsI 3HAHHE O:
- OCHOBHBIX T€OMETPHUECKUX MOHATHAX: TOUKA, IPsIMasi, INIOCKOCTb, JIy4, OTPE30K, JIOMaHasi, MHOTOYT'OJIbHUK;

- OoIpezeNieHUu! yria, OuCCEKTPUCHI yIiia, CMEKHBIX U BEPTUKAIbHBIX YIJIOB;

- CBOHCTBaX CMEXHBIX U BEPTUKAIbHBIX YIJIOB;

OTIpe/ieNIEHU PaBEHCTBA T€OMETPUUYECKUX (PUTYp; MPU3HAKAX PABEHCTBA TPEYTOJbHUKOB;



- TEOMETPUUYECKHX MECTaxX TOUYEK; OMCCEKTPUCE yIila U CepeAMHHOM MEPIIECHANKYISPE K OTPE3KY KaK Fr€OMETPUYECKHX MECTaxX TOYEK;

- OINpECIICHUY NapalIeIbHBbIX NPSAMBIX; IPU3HAKAX U CBOMCTBAX NapaJuICIbHBIX NPSMBIX;

- aKCHOME I1apaJuIeIbHOCTU U €€ KPaTKOM UCTOPHUH;

- (dopMyie CyMMBI YIJI0B TPEYrojbHHKa,

- OIPENEIICHUN U CBOMCTBAX CPEIHEH JIMHUU TPEYTOJIbHUKA;

- teopeme Daeca.

- [Ipumensamsb CBOMCTBA CMEKHBIX M BEPTUKAJIBHBIX YIJIOB IIPU PELICHUM 3a/aY;

- HaxXoO0umb B KOHKPETHBIX CUTYaLlUsIX paBHbIE TPEYTOJIbHUKU U JI0Ka3bIBATh UX PABEHCTBO;

- YCmMaHasaueamsy NapajulesIbHOCTb MPSIMBIX U IPUMEHATHh CBOMCTBA NapaJUICJIbHBIX IIPSIMBIX;

- NpuUMeHAmb TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA;

- UCNOIb306amb TEOPEMY O CPEJHEN JIMHUU TPEYTroJbHUKa U Teopemy Daseca py pelieHuu 3a1ay;

- HAX00umb PEelIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCHOJIB3YIOTCS MaTeMaTHUECKUE CPEJICTBA,

- co30asamy NPOLYKT (PE3yabTaT MPOEKTHOU JAESTENbHOCTH), AJIsl U3yYEHUS U OMUCAHUS KOTOPOrO UCIOJIB3YIOTCS MaTeMaTHUYECKUE CPE/ICTBA.

8-it kimace. 'eomerpusi

Hcnonvzosams nipu pellIeCHUM MaTeMaTHUECKHX 3aj1ad, MX 000CHOBAaHMU U IIPOBEPKE HAMIEHHOTO pelIeHUs 3HaHUE O:

- OIpeJIeJIeHUH MapajuienorpaMma, pom0a, MpsiMOyrojbHIKa, KBapaTa; UX CBOMCTBAX M MIPU3HAKAX;

- ONPENEIICHUHN Tpaleluu; MNIEMEHTAaX TPaNeluu; TEOPEME O CPEIHEN JIMHUYU TPANELUH;

- OIpPEEIIEHUU OKPYKHOCTH, Kpyra U X JJIEMEHTOB;

- TeopeMe 00 U3MEPEHUH YTIIOB, CBA3AHHBIX C OKPYKHOCTBIO;

- OINpPECIICHUH U CBOMCTBAX KacaTeIbHBIX K OKPY>KHOCTH; TEOPEME O PABEHCTBE IBYX KacaTeJbHBIX, IPOBEAEHHBIX U3 OAHON TOUKH;

- OIPENEJICHUN BIIMCAHHON U OIIMCAaHHOW OKPYKHOCTEW, UX CBOMCTBAX;

- OIpeJIeJIEHUN TPUTOHOMETpHUYECKHe (DYHKIIMU OCTPOTO YIjla, OCHOBHBIX COOTHOLIEHUH MEX1y HUMU;

- npuéMax peueHus NPSIMOYTOJIbHBIX TPEYTOJbHUKOB;

- TpUroHoMeTpuueckux GyHkiusax yriaos ot 0 1o 180°;

- TeopeMe KOCUHYCOB U TEOpPEME CHHYCOB;

- IpuEMax peUIeHMs IPOU3BOJIBHBIX TPEYTOJIbHUKOB;

- (dopMyIax s IIOIIAIU TPEYroJbHUKA, TapauIeIorpaMMa, Tpareuy;

- teopeme [Iudaropa.

- [lpumensims IPU3HAKYU U CBOICTBA MapajjiesiorpaMma, pom0a, IpsMOyroJibHUKa, KBaJipaTa IpHu pelIeHnH 33/1ay;

- pewiams MPOCTEUIINE 3a/1a4H Ha TPANECLHUIO;

- Haxooums TPAJyCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPYKHOCTbHIO; YCTAaHABIMBATh UX PABEHCTBO;

- NpuMeHamsb CBOMCTBA KacaTeJIbHbIX K OKPYKHOCTHU IIPH PEILIEHUH 3aay;

- pewiamys 3a/1a4¥ HA BIINCAHHYIO U ONIMCAHHYIO OKPYKHOCTB;

- 6bINOAHAMb OCHOBHBIE T€OMETPUUECKUE IIOCTPOCHUS C IIOMOLIBIO LIUPKYJISA U JIMHEUKU;

- Haxooumbs 3HAYEHUS TPUTOHOMETPUUECKUX (PYHKIIHI OCTPOTo yriia 4yepe3 CTOPOHbBI IPSIMOYTOJILHOTO TPEYTOJIbHUKA,

- NpuMeHsmMsb COOTHOILIECHHUS MEXY TPUTOHOMETPHUYECKUMH (DYHKIMSMU HPU pEeIIeHUH 3aay; B YaCTHOCTH, IO 3HAUYEHHUIO OJHOM M3 (YHKIUI HAXOIUThH
3HAYEHMS BCEX OCTAJIbHBIX;

- pewiamp NPSMOYTOJIbHBIE TPEYT OJIbHUKH;

- c600umb paboTy C TPUTOHOMETPUUECKUMH QYHKITUAMHE YTII0B OT 0 10 180° K CiTy4aro OCTPBIX yTJIOB;



- npumMeHsmb TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB TIPH PEIICHUH 3a]a4;
- peuwiams IPOU3BOJIBHBIC TPEYTOIBHUKH;

HAaxooums TUIOIIAU TPEYroJIbHUKOB, TApaUIeIOrPAMMOB, TPaTCIUi;

- npumensmob Teopemy [ludaropa npu penieHnun 3anad;

- Haxooums MPOCTEUIITNE TEOMETPUICCKHIE BEPOSTHOCTH;

- HaxoO0ums PEIICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCIIOIB3YIOTCS MAaTEMAaTHYECKUE CPEICTBA,

co30asams MPOAYKT (Pe3yabTaT MPOCKTHOU JACSITEILHOCTH), IJIsl H3y4EHUS U OMMCAHUS KOTOPOT'O UCTIONB3YIOTCSI MAaTEMAaTUYECKUE CPEJICTBA.
9-ii kaacc. 'eomerpusi

Hcnonvzoeams ipu pellieHUN MAaTEMaTHICCKUX 33]1a4, UX 0OOCHOBAHUH M MTPOBEPKE HANJACHHOTO PEIICHHS 3HAHUE O:

- TMPU3HAKaX MOJI00Us TPEYroIbHUKOB;

- TEopeMe O MPONOPIIUOHATBHBIX OTPE3KaX;

- CBOICTBE OMCCEKTPUCHI TPEYTOJIbHUKA;

- TPOIMOPIUOHAIBHBIX OTPE3KAX B MPSIMOYTOJILHOM TPEYTOJIBHUKE;

- TPOMOPLUUOHAIBHBIX OTPE3KAX B KPYTE;

- Teopeme 00 OTHOIICHUH IUIOIACH MOA0OHBIX MHOTOYTOJILHUKOB;

- CBOICTBax MPaBHJIbHBIX MHOTOYTOJIbHUKOB; CBSI3U MEX1Y CTOPOHOU MPaBUILHOTO MHOTOYTOJIbHUKA M PaANyCaMU BIUCAHHOTO U OMMCAHHOTO KPYTOB;
- OMpeACIICHUU JTHHBI OKPY>KHOCTH U (PopMyJie ISl €€ BRIYHCIICHUS;

- (opmyIie TIOIaAM MPABUIBHOTO MHOTOYTOJIbHHKA;

- OMpeAeNICHUU TUIOIAIU Kpyra U hopMyie i e€ BRIYUCICHUS;, (GopMyIie JIsl BRIYUCIICHUS TUIOIIA IeH YacTelt Kpyra,

- TpaBHJIe HAXOXICHUS CYMMBI i Pa3HOCTH BEKTOPOB, IIPOM3BEICHUS BEKTOPA HA CKaJISIpP; CBOMCTBA 3TUX ONEPALINA;

- OmpeelIeHUU KOOPAMHAT BEKTOPA U METOJIaX WX HAXOXKICHHUS;

- TIpaBHJIC BHIMOJIHEHU OTepaIiiii HaJl BEKTOPaMU B KOOPIAMHATHOM QopMe;

- OMpeACIICHUH CKAISIPHOTO IMPOW3BEACHHS BEKTOPOB B (hOpMYIIe TSl €r0 HAXOXKICHHUS,

- CBSI3M MEXIY KOOpAMHATAMHU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM M KOOPJWHATHBIM METOJIaX PEIICHUS TCOMETPHUSCKUX 3aad.

- (dopmynax 00bEMa OCHOBHBIX ITPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYp: MapajuieNnenuneaa, kyoa, mapa, IUInHApa, KOHYca.

- [Ipumensimo IPU3HAKY TTOJ00US TPEYTOJLHUKOB TP PEIICHUN 33]1aY;

- peuwiams MPOCTEUIIINE 314K HA TPOMIOPIIMOHATIEHBIE OTPE3KH;

- pewiamsb IPOCTEHIIINE 3a]1a4YH HA TTPABMIILHBIC MHOTOYTOJIbHUKH,

- Haxooums NIUHY OKPYKHOCTH, IUIOMIAb KPyTa U €ro yacTei;

- 8bINOIHAMb OTIEPAITUH HAJl BEKTOPAMHU B TEOMETPUUYCCKON W KOOPJIUHATHOH opMme;

- Haxooums CKAISIPHOE MPOU3BEACHUE BEKTOPOB U MIPUMEHSATH €ro JJIs HaX0XK/ICHUS PA3IMYHBIX T€OMETPUIECKIX BETTUYHH;

- pewiamsb TEOMETPUYSCKHE 33]IJaYH BEKTOPHBIM U KOOPJIMHATHBIM METOJIOM;

- npuMeHsmb TEOMETPUUECKHE MTPE0OPa30BaHUS MIOCKOCTHU MPU PEIICHUN T€OMETPUIECKHX 33/1aY;

- Haxooums 00BEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUICCKUX (DPUTYp: MapajliesenuIiesia, Kyoa, mapa, IWIHHIpa, KOHYCa;

- Haxooums PEUIeHHs] «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3371a4, B KOTOPBIX HCIIONB3YIOTCS MaTeMaTHIECKIE CPE/ICTBA;

- co30asams MPOIYKT (PE3yabTaT MPOCKTHOM JACATSILHOCTH), JUIS H3YUEHUS U OIUCAHUS KOTOPOTO UCIIONB3YIOTCS MaTeMaTHIECKHAE CPEICTRA.
Pezynamuenvie YY/I.

7-9-11 knaccot




— CaMOCTOSITEIIBHO 0OHApyHcU8amy U popmyauposams npodIeMy B KIIACCHON M MHAMBUIYATbHON y4eOHOH e TeNbHOCTH;

— @blOBU2aMb BEPCUM PEILIEHUs NPO0JIeMBbl, OCO3HABATh KOHEUHBIN pe3yibTaT, BBIOMPATh CPEACTBA JOCTHIKEHHS LENH U3 NPEIJIOKEHHBIX WM UX UCKaTh
CaMOCTOSITENILHO;

— cocmaenams (AHAUBUAYATBLHO WIIM B TPYIIE) TJIaH PEIICHUsI POOJIeMbl (BBIMIOTHEHHUS ITPOCKTA);

— noobupams K KaxxJoi npoOiemMe (3a1aue) aeKBaTHYIO €l TEOPETUUYECKYIO MOJIEIb;

— paboTras MO NPEAJOKEHHOMY WM CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY, UCHOIb306amb HAPSAY C OCHOBHBIMH U JOINOJHHUTEIbHBIE CPEACTBA
(cripaBoYHast TUTEpATYypa, CIOXKHbBIE TPUOOPHI, KOMITBIOTED);

— NIAHUPOBAMb CBOXO MHANBUYAIBHYIO 00pa30BaTeIbHYIO TPACKTOPHUIO;

— pabomamp 1O CAMOCTOSITENILHO COCTABICHHOMY IUIaHYy, CBEPSSCh C HUM U C LENbIO JEATEIbHOCTH, UCTIPABIISAS OMIMOKHU, UCIIONb3YSl CAaMOCTOATEIBHO
nogoOpaHHbIe cpeACcTBa (B TOM uncie u MaTepHer);

— CBOOOJHO 10.16306ambCsi BBIPAOOTAHHBIMU KPUTEPUSMH OIICHKH M CaMOOIICHKH, UCXOJs M3 LEIH W MMEIOLIUXCS KPUTEPUEB, pa3iuyas pe3yiabTarT U
CIOCO0BI EHCTBHI;

— B XOJI€ TPEJICTaBIICHUS MIPOEKTA 0A8aAMb OYEHK) €ro pe3ylibTaTaM;

— CaMOCTOSITEIIbHO 0CO3HA8AMb TIPUUMHBI CBOETO YCIeXa MM HeyclleXa U HaXOIUTh CIIOCOOBI BBIX0J1a U3 CUTYalluU HEycIeXa;

— yMemb oyeHums CTETIeHb YCICITHOCTH CBOSH MHAMBHIyaTbHON 00pa30BaTeNbHOM e TETbHOCTH;

— 0aeamu oyeHKy CBOUM JMYHOCTHBIM KauecTBaM M 4epTaM XapakTepa («KaKOB 5»), ONPENesITh HAIpPABICHUS CBOETO Pa3BUTHS («KKAKUM sI XOUY CTaThy,
«4TO MHE JJISl 3TOTO HAJIO CIIENIATh).

Cpeocmeom opmupoeanusi peryasTUBHbIX Y'Y ][ ciaykaT TEXHOJOIHs NMpOOJIEMHOrO JUajiora Ha 3Tale M3y4eHUs HOBOI'O MaTepHuaja U TEXHOJOTHS
OLIEHUBaHMS 00Pa30BaTENbHBIX TOCTUKECHUI

Hosnasamenvuvie YY/I:

7-9-11 knaccwt

— aHanU3UPO8aAMb, CPABHUBAMb, KIACCUDUYUPOBAmMb U 0000uamb GaKThl U IBICHUS;

— ocywecmenams CpaBHEHHE, CEPUAINIO M KIIACCU(UKALINIO, CAMOCTOSTEIFHO BBIOMpAsi OCHOBAHUS W KPUTEPHHU IJISl YKA3aHHBIX JIOTUYECKHUX OTEpaIiii;
CTPOUTH KJIACCU(PHUKALMIO MYTEM IUXOTOMUYECKOT0 JIeIeHUs (Ha OCHOBE OTPHIIAHUS);

— cmpoumsb JOTHYECKH 000CHOBaHHOE PACCyKIEHUE, BKIIOYAOIIEe YCTAHOBIICHUE TPHYUHHO-CIICICTBEHHBIX CBS3CH;

— co30asams MaTeMaTHYECKUE MOJIENH;

— COCTaBJISITh TE3UCHI, pa3INYHbIC BUbI IUIAHOB (MPOCTHIX, CIOKHBIX U T.I1.). [IpeoOpa3oBbIBaTh MHPOPMALIUIO U3 OJHOTO BUAA B ApYroi (Tabnuily B TEKCT,
auarpammy u Ip.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOW HHPOPMALINH.

— ymemb onpedensmb BO3MOXKHBIE HCTOYHMKM HEOOXOAMMBIX CBEJIEHHH, MPOU3BOAUTH IMOMCK HH(OpPMAIUKM, aHAIM3UPOBAaTh M OIEHUBATh €&
JTOCTOBEPHOCTb.

— MOHMMAs MO3MIIMIO JIPYTOro YeJOBEKa, paziuyams B €ro pedr: MHEHHE (TOUKY 3peHHs ), JOKa3aTelbCTBO (APryMEHTHI), (DaKThl; TUIIOTE3bl, AaKCHOMBI,
Teopur. JlJIs 3TOr0 caMOCTOSATENEHO UCIIOIB30BATh PAa3IUYHbIC BUIBI UTCHUS (M3yJaroliee, IPOCMOTPOBOE, 03HAKOMHUTEIHHOE, TOUCKOBOE), TPHEMBI CITyIITAHHUS.

— caMoMy co030aeamb WCTOYHMKM HH()OPMAIMM pPa3HOTO THUIA W JUI1 pasHbIX ayAUTOpUil, coOmoAaTh HHGOPMAIMOHHYIO TMICHEHY U MpaBHia
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

— yMemb UCNOb308amb KOMIBIOTEPHbIE U KOMMYHHMKALIMOHHbBIE TEXHOJOIMM KaK MHCTPYMEHT JUIS JOCTHXKEHMsS CBOUX Ieliell. YMeThb BBIOMpATh
aJIeKBaTHBIC 33/1a4€ HHCTPYMEHTAIbHBIC IPOTPAMMHO-AIMApaTHBIE CPENICTBA U CEPBHUCHI.

Cpeocmeom ¢opmuposanus no3HaBaTenbHbIX YVY][ cioyxar ydeOHBIH MaTepual M MpexXJe BCEro MpOAYKTHUBHBIE 33aJaHMs y4eOHHKA, MO3BOJISIOIINE
MIPOJIBUTATHCS TIO BCEM IIIECTH JIMHUSAM Pa3BUTHSL.




€ro;

1-s JIP — Mcnionp30BaHre MaTeMaTUYECKUX 3HAHUU JJIS1 PEILICHUS PAa3IMYHBIX MAaTEMAaTUYECKUX 33]1a4 M OLIEHKH MOJIYUCHHBIX PE3YJIbTAaTOB.
2-51 JIP — COoBOKYITHOCTh YMEHHM 10 UCITOJIH30BAHHUIO JI0KA3aTEIHbHOM MaTEMAaTUUECKON PEYUH.

3-s JIP — CoBOKYMHOCTh YMeHU# 110 paboTe ¢ nHpOopMaIuei, B TOM YUCIIE U C PA3IMYHBIMA MATEMATHYECKUMHU TEKCTaMH.

4-5 JIP — YMeHus uCHoab30BaTh MaTeMaTUYECKUE CPEACTBA JISl U3YUEHUS U OMMCAHUS pealbHBIX MPOLIECCOB U SIBICHUU.

5-s1 JIP — He3aBUCUMOCTD ¥ KDUTUYHOCTD MBIIIJICHUS.

6-1 JIP — BoJist 1 HacTOMYUBOCTE B JOCTHKEHUY LIEJIN.

Kowmmynuxamuenvie YY/1:

7-9-it Knaccwt

— CAMOCTOSITETILHO 0Op2anu306b16ams yaeOHOE B3aUMOCHCTBHE B TpymIe (OMpeaesaTh 00IIie e, TOrOBapuBaThCs APYT C APYTOM H T.1.);
— OTCTauBasi CBOIO TOUKY 3PEHUS, HPUBOOUMb apeyMeHmbl, TOATBEPKIas ux pakramu;

— B JTUCKYCCUU YMemb 6blOBUHYNb KOHTPAPTYMEHTHI;

— YUUTBCS KpUMUYHO OMHOCUMbCSA K CBOEMY MHEHHUIO, C IOCTOUHCTBOM NpU3HABAMb OITUOOYHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTHPOBATH

— MOHUMAas TTO3UIIUIO APYTOT0, PA3IUams B €r0 pedr: MHEHHE (TOUKY 3PECHUS ), I0KAa3aTeIbCTBO (ApryMEHTHI), ()aKThl; THIIOTE3bl, aKCHOMBI, TEOPHH;
— yMemb B3TJISIHYTh Ha CUTYAIHIO C MHOM MO3UIIUU U 00208apueamsCsi ¢ TIOIBMU UHBIX ITO3UIUH.
Cpeocmeom  popmuposarus KOMMYHUKATUBHBIX YVY]I ciy)kaT TeXHOJOTHS MPOOJIeMHOro Auanora (moOyXOAroUuIuil ¥ MOABOISIIMNA TUANIOT) U

opranuzanusa pa6OTI)I B MaJIbIX I'pyIinax, TAaKXXE UCII0Jb30BAHUC HAa YPOKaX 3JICMCHTOB TCXHOJIOTHU ITPOAYKTHUBHOI'O YTCHUA.

TpeGoBanusl K yPOBHIO NOATOTOBKH BBINyCKHUKOB
1.3. B pe3ynomame uzyuenus yueHuK 0011cen
3HATH/TIOHUMATD:

. CYILIECTBO MOHATHUS MaTEMAaTUYECKOT0 JJOKA3aTeIbCTBA; IPUBOIUTH MIPUMEPHI JI0KA3aTEIbCTB;

. KaK HCIIONb3YIOTCS MaTeMaTnieckue GopMyJibl, ypaBHEHHS, IPUMEPHI UX IPUMEHEHUS [UIs peILICHNs] MAaTeMaTHYeCKUX U MPAKTHYECKUX 33/1a4;

. KaK MaTeMaTH4ecKH onpeielieHHble ()YHKIUU MOTYT OMMCBHIBATh PEealbHbIE 3aBUCUMOCTH; IPUBOANUTH IIPUMEPBI TAKOTO OMUCAHUS;

o YMeTb: HCIIOJIb30BATh S36IK TEOMETPHH ISl OTMCAHMS MTPEIMETOB OKPYKAIOIIET0 MHPAa;

J pacro3HaBaTh U H300pakaTh Ha YEPTEKaX U PUCYHKAX T€OMETpUIecKre (GUTYPHI U MX OTHOIICHHUS;

o WCTIOJIH30BaTh CBOMCTBA U3MEPEHMUS JUTUH 1 YTIIOB MPH PEIICHUH 33]1a4 Ha HaX0XKIEHHE JUIMHBI OTPE3Ka U TPaJlyCHON MepHI yIiia;

J pemaTh 3aJaud Ha JI0Ka3aTeIbCTBO, OMHUPAsSCh HA W3YyUYEHHBIE CBOMCTBA (DUTYp W OTHOWICHHWS MEXIYy HUMH M TPHUMEHSS H3yYCHHBIC BUIIBI
J0Ka3aTebCTB;

o pelaTh HECJIOXKHBIE 3a]aui Ha TOCTPOSHHUE LIUPKYJIS U IMHEUKH;

o pemaTh NPaKTUYECKUE 3a7ayd, CBSI3aHHBIE C HAXOXJAECHHUEM T€OMETPHUYECKUX BEJIHYMH (MCIONb3ys NMPH HEOOXOIUMOCTH CIPABOYHHKH U
TEXHUYECKUE CPEJICTBA).

o * U300pakaTh TeOMETpUYECKHE (PUTYPBI; BHITIOIHITD YEPTEHKH 110 YCIOBHIO 3a/1a4; OCYIIECTBIATH IpeoOpa3oBaHus GpUryp;

o * pacro3HaBaTh Ha YepTexkax, MOJEISIX U B OKpY’Karolieil 00CTaHOBKE OCHOBHBIE POCTPAHCTBEHHBIE TEJIa, U300paXkaTh UX;

o * B IPOCTEHUIINX CITy4astX CTPOUTH CEUEHHSI U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TEI;

o * IPOBOJIUTH ONEPAIMH HAJl BEKTOPAMH, BEIYUCIIATH JAJIUHY U KOOPAUHATHI BEKTOPA, YIoJ MEX/1y BEKTOPAMHU;



° ‘BBIYUCJIATH 3HAYCHUS T€OMETPUYECKHUX BEIMYHH (IJIMH, YTJIOB, ILIOMAACH, 00beMOB), B TOM uucie: ais yriaoB oT 0 go 180° onpenensth 3HaYCHUS
TPUTOHOMETPUYECKUX (DYHKIUHN MO 3aJaHHBIM 3HAYCHUSM YIJIOB; HAXOAWUTH 3HAUCHUS TPUTOHOMETPUUYECKUX (YHKIUH 1O 3HAUYEHHUIO OJHOW M3 HHUX, HAXOIHUTh
CTOPOHBI, YTJIbI U ILTONIAIA TPEYTOJIbHUKOB, JUIMHBI JIOMAHBIX, YT OKPY>KHOCTH, TUIOMIACH OCHOBHBIX T€OMETPHYECKUX GUTYp U PUTYDP, COCTABICHHBIX U3 HUX;

° © pliatb ICOMCTPHUYCCKUC 3aJadyu, ONHpasiCb Ha HU3YYCHHBIC CBOICTBa (I)I/Il“yp U OTHOUICHHUU MCXKAY HHMHU, MMPUMCHAA OOIMNOJHUTCIBHBIC
MOCTPOCHHUSI, AITeOPANnICCKHA U TPUTOHOMETPUYECKUH arapart, UJeH CAUMMETPHH;

° ‘TIPOBOAMTDH JIOKA3aTEJIbHBIE PACCYKICHHUS IPH pPEIICHUH 3a/1a4, HUCIOJb3ys H3BECTHBIC TEOPEMbl, OOHApYKHMBas BO3MOXKHOCTH JJS HX
HUCIIOJIb30BaHUA,

o * pemaTh MPOCTEHIHE IUIAHUMETPUYCCKUE 3a/1a4H B IPOCTPAHCTBE;

o HCNO0JIb30BATh NPHOOPETEHHbIe 3HAHUS M YMEHHS B TPAKTHYECKOH JIesiTeJIbHOCTH M IIOBCETHEBHO JKU3HM JIJIs:

o * ONIMCAHUs PEATbHBIX CUTYaIlui Ha S3bIKE TEOMETPUH;

o * pacueToB, BKIIFOYAIOIIMX POCTEHINNE TPUTOHOMETPHUYECKUE (POPMYITBI;

o * pEILICHHs TEOMETPUYECKUX 3a/1a4 C UCIIOJIb30BAaHHEM TPUTOHOMETPUH

° © pelICHUA IMPAKTUYCCKUX 3a/iad, CBA3AHHLIX C HAXOKACHHUEM TCOMCTPHUYCCKUX BCIMYUH (I/ICHOJIL3y51 npu HGO6XOI[I/IMOCTI/I CIIPAaBOYHUKU U
TEXHUYECKHUE CPEJICTBA);

o * IOCTPOCHUI TEOMETPUICCKUMHU HHCTPYMEHTaMH (JIMHEHKA, YTOJIbHUK, [IUPKYJIb, TPAHCIIOPTHD).

Pe3ysabTarsl 00y4yeHus

PGSyHBTaTBI O6yT-ICHI/I$I IpEACTaBJICHBI B Tp€6OBaHI/I$IX K YPOBHIO IOATOTOBKHU M 3aJal0T CUCTECMY UTOI'OBBIX PE3YJILTATOB O6y‘~IeHI/I$I, KOTOPBIX
JOJKHBI JOCTUTATh BCE yYallluecs, OKAaHYMBAIOIIME OCHOBHYIO IIKONY, U JOCTHKEHHSI KOTOPBIX SIBJSETCS 00S3aTelNbHBIM YCIOBHEM MOJOKUTEIBHON
aTTecTallid YY€HHKa 3a KypC OCHOBHOM IIKOJbl. OTH TpeOOBaHUSA CTPYKTYPUPOBAHBI IpP TPEM KOMIIOHEHTaM: <«3HATh/IIOHUMATB», «yMETbY,
«HCTIONB30BaTh NMPUOOPETEHHbIC 3HAHUS M YMEHHS B MPAKTHUUYECKOH NEATENbHOCTH M MOBCEAHEBHOW kHu3HU». [Ipu sTOM mocnenHue aBa KOMIIOHEHTa
IPEJICTaBICHBI OTJEJIBHO MO KAXKIOMY U3 Pa3/ieloB COAEPIKAHUS.

1.3.1. [l1anupyvemble pe3yabTaThl H3VUeHU Kypca «['eomeTpus» (7-9 kjaacchl)

K xoHmy u3ydyeHus kypca anreOpbl B OCHOBHOHM IKoie Oyner oOecrieueHa TOTOBHOCTh Y4YalIUXCS K JalbHEWIIeMy 0Opa30BaHUIO, JOCTUTHYT
HEOOXOUMBIN YPOBEHb UX MAaTEMaTHYECKOTO Pa3BUTHSL:

- OCO3HaHUE BO3MOXKHOCTEU M POJIM MAaTEMAaTUKH B MO3HAHWU U OMUCAHUU PEATbHBIX CUTYallMi OKPY’KaIOIIEro MUpa, IOHUMAaHUEe MAaTEMaTUKH KakK 4acTu
0011e4e0BEYECKOI KYIbTYpHI;

- OCO3HAHME TOT0, KaK MaTeMaTUYEeCKH OIpeielieHHbIe ()YHKIIUHU OMUCHIBAIOT peaibHbIe IPOIECCH U 3aBUCUMOCTH, YMEHNE IPUBOTUTH PUMEPHI;

- YMEHHE MOJICIIUPOBATh PEAIbHBIC CUTYAIIHH;

- MIOHUMAaHKE TOT0, KaK TOTPEOHOCTH MPAKTUUYECKON JASSITENFHOCTH YeJIOBEKa IPUBENU K PACIIUPEHUIO MTOHATHS YUCIIA;

- TMIOHMMAaHHUE TOTO, KaK HCIIOJIB3YIOTCS MaTeMaThdeckue (GopMyIbl, YPaBHEHHS W HEPABEHCTBA, YMEHHWE MPHUBOAHWTH NMPUMEPHI WX MPUMECHECHHS IS
pelieHus MaTeMaTUYECKUX U MTPAKTUYECKUX 3a]1aY;

- CIMIOCOOHOCTH MMOHUMATD CYIIECTBO MOHATHS MATEMAaTHUECKOTO JI0KAa3aTeNhCTBA, AITOPUTMA JICHCTBHS, PUBOIUTH UX TIPUMEPHI;

- CITIOCOOHOCTH MPOBOANTH MaTEMaTHUECKOE HCCIIEOBaHNE, aHAIIM3HUPOBATh, 0000IIATh, IeTIaTh BHIBOIBL;

- TNPUMEHEHHE YHUBEPCAIbHBIX YyUE€OHBIX JEHCTBHHA (aHaIM3, CpaBHEHWE, 000OmIeHue, Kiaccuukanus) i YHIOPSIOYNBAHUS, YCTAHOBIICHUS
3aKOHOMEPHOCTEH Ha OCHOBE MaTeMaTHUECKUX (PaKTOB;

- 0OCO3HAHHE BEPOSTHOCTHOTO XapaKTepa MHOTHX 3aKOHOMEPHOCTEH OKPYIKAIOIIET0 MUPa; MOHUMAaHHE CTATUCTUUECKUX 3aKOHOMEPHOCTEHN U BHIBOJIOB;

- OCYIIIECTBIIEHUE TIOUCKAa He0OX0IMMoM nHpopmannu B yueOHOU U CIpaBOYHOM uTeparype u B IHTepHeTe;




- OCYILIECTBJICHUE MTPOBEPKH X0/1a PEIICHUS U OLIEHKU Pe3yJIbTaTa BHIIOJIHEHUS MATEMaTUYeCKOT0 3a1aHus1, OOHApYyKEHNE U NCIPaBJICHHE OUIHOOK.

2. COAEP)KAHMUE KYPCA «AJIT'EBPA»

Coneprxanue Kypca

XapakTepuCcTHKA BUIOB AEATEIbHOCTH

MartemaTn4yeckui 13bIK. MaTeMaTH4ecKasi MoaeJIb
YucnoBele U anredpandeckue BeIpakeHus. YTo Takoe
MaTEMaTUYECKHUH SA3BbIK U MATEMATUYECKAs MOJIEb.
JInHeliHOe ypaBHEHME ¢ OQHOM IepeMeHHOM. JInHelHoe
YPaBHEHHE C OJHOW NIEPEMEHHON KaK MaTeMaTH4eCKast
MOZEJIb peanbHON cutyauuu. KoopauHatHas npsmas.

[TocTaHoBKa 1enu ¥ 3a/1a4 Ha KakaoM ypoke. [InanupoBanue yueOHON AeATeNbHOCTH Ha yPOKE U
noma. ITonBenenue urora Ha ypoke: 4TO HOBOT'O Y3HAJIHU, Y€MY Hayduiauch. CaMOKOHTPOJIb.
Bbruucnenyne 3HauyeHU YUCIOBBIX BBIPAKEHUH, IPUMEHEHUE CBOMCTB U IPaBUII apU(PMETHUECKUX
JeNCTBUH, BBIOOP pallMOHAIBHBIX CIIOCOOOB BBIUMCIICHUH.

Yrenue BbIpaxkeHuH, GopMyi, MpaBuil, 3alUCAaHHBIX HA MATEMAaTUYECKOM SI3bIKE, IEPEBOJL
CJIOBECHBIX (DOPMYITMPOBOK HA MaTEMATUYECKHUIA SA3bIK. VICIIONB30BaHNE CUMBOJIMKH IS 3aITUCH
MaTEMaTUYECKUX YTBEPKICHUM.

Paboma 6 nape u epynne. Yuacmue 6 0enosotl uzpe.

Onucanue pealbHbIX CUTYallui C IOMOILBIO MaTeMaTu4eckux Mozeneil. [Inannposanue xona
pelIeHus 3a/1a4 ¢ UCIOJIb30BAHUEM TPEX ATAIIOB MATEMATUYECKOTO MOIEINPOBAHUS.
IIporno3upoBanue pe3ysbrara peleHus, OLEHKA PeaJIbHOCTU IIOJy4YEHHOTO OTBETA.
IIpuMeHeHne anropuTMa Ipyu peuIeHUH JIMHEUHOTO YPaBHEHUS.

N300paskeHue Yicen U YUCIOBBIX IPOMEXYTKOB Ha YHCIOBOM MPSIMOIA.

Yrenue yueOHMKa, H3BJICYCHNE MHPOPMALIMU B COOTBETCTBUHU C TEMOU YPOKa U 3a/laHUEM
yuuTens. BelnonHeHue ynpaxHeHu# o npaBuily, o0pasily U alrOpUTMY.

[Tonsenenue uroros. CaMooLeHKA 3HAHUM.

JIuneiHas pyHKuus

Koopannatnas mockocts. JInHEHOE ypaBHEHHE ¢ ABYMS
nepeMeHHbIMU. JInnelHas pyHkuus. Bzanmuoe
pacrnoioxkeHue TpaduKoB JIMHEHHBIX ()YHKIIHA.

[TocTaHoBKa 11eNK M 3a/1a4 Ha KaKJ0oM ypoke. [InanupoBanue yueOHON AeATENbHOCTH Ha YPOKe U
noma. [TonBenenue urora Ha ypoke: 4TO HOBOTO Y3HAJIH, YeMy Haydniauch. CaMOKOHTPOJIb.
[TocTpoeHne TOYEK U TEOMETPHUECKUX (PUTYp B KOOPIMHATHOM MIIOCKOCTH.

ITocTpoeHune npsMoH, 3aJaHHOM JINHEWHBIM YPaBHEHUEM C IBYMsI [IEPEMEHHBIMH.
MopaenupoBaHue pealbHOM CUTYALMH C IIOMOLIBIO TUHEHHOTO YPABHEHUS C IBYMs
nepeMmeHHbIMH. MccnenoBanue rpaguueckoil MOJIeNN ¢ TOYKU 3pEHUS pealbHOCTH pe3yibTara.
IIpoBeneHne aHAIOTUU MEXKY JIMHEWHBIM YPABHEHUEM C JBYMs IIEPEMEHHBIMU U JINHEWHOU
byHKIHMEH.

Pab6ota B mape u B rpymre.

[TocTpoenue rpaduka TuHEHHON QYHKIIUN, B TOM YHCIIE HA 33JAaHHOM ITPOMEXKYTKe. UTeHwne
rpaduka, Hax0X/1eHHe HauOOJIBIIET0 U HAUMEHBILIET0 3HaUeHUH (QYHKIIMH.

Amnanu3 noBeaeHus rpaduka JTUHEHHON QYHKIMU B 3aBUCHMOCTH OT 3HaUeHHUN K03 PHUIneHToB K
¥ M Ha OCHOBe HaOr0IeHUs U cpaBHeHUs. PaboTa B rpymre.

HccnenoBanue B3aUMHOTO pacrojiokeHus rpadukoB TMHEWHbIX GyHKIui. PaboTta B rpymme.
CamocrosTenbHOE U3yUeHNE MaTepraia yueOHuKa, u3BjIedeHne yueOHoi napopmanuu,
OCMBICJICHHE €€ U IPUMEHEHHE B yUeOHO! e TeIbHOCTH. BhInoaHeHue ynpaxHeHH 1o
aHaJIOTHH, aNropuTMYy, 00pasiy. CAMOKOHTPOJIb PeIICHHS.

Yuacmue 6 munu npoexmmoii desmenvnocmu «Jluneiinas Qynkyus Kak Mooenb ONUCAHUs




DPEeaAnbHbIX CUMYAYULLY.

[Touck, oOHapyXeHHE U YCTpaHEHUE OMNOOK MPHU TOCTPOCHUH TPa()UKOB JIMHEHHOTO YpaBHEHUS
C IByMsI IEPEMEHHBIMU M TUHEHHOU (QYHKIINU.

[ToBeieHME UTOTOB: YTO HOBOTO Y3HAIM, YeMy Hay4dminch. CaMOOlleHKa 3HAHHH.

CucreMbl IBYX JIMHEHHBIX YPABHEHUI ¢ IByMS
nepeMeHHbIMHU

OCHOBHBIE OHATHS O CUCTEMAX ABYX JIMHEHHBIX YPaBHEHUHN
C IByMs IEpEMEHHBIMU. MEeTO/Ibl PEIIEHUsI CUCTEM JIBYX
JUHEHHBIX YPaBHEHUI C ABYMS IEPEMEHHBIMU: TpaduuecKuii,
MOJICTAHOBKH U alre0panydeckoro cioxenus. CucreMsl JByX
JIMHEWHBIX YPABHEHUN KaK MaT€MaTUYECKUE MOJEIN
peanbHBIX CUTYALUi.

[TocranoBKa 1enu U 3aJa4 Ha KaxaoM ypoke. [InmanupoBanue yueOHOIl 1eTEeIbHOCTH Ha YPOKE U
noma. [TonBenenue urora Ha ypoke: 4TO HOBOT'O Y3HAJIM, YeMY HayuyuiIuch. CaMOKOHTPOJIb.
N3ydenune HOBOM MaTeMaTUUYE€CKON MOJEIN — CUCTEMBI ABYX JIMHEHHBIX YPABHEHUM C IBYMsI
nepeMeHHbIMU. [IpoBeieHne aHaIoruy MeX1y B3aUMHBIM PacloOXEHUEM JIBYX IIPSIMBIX HA
KOOPJMHATHOM MIIOCKOCTU U TpadUYeCKUM METOJ0M PELICHHS CUCTEM ABYX JIMHEHHBIX
ypaBHEHUH ¢ ABYMs nepeMeHHbIMU. COCTaBIeHHE aJrOpPUTMa PEIIEHUSI CUCTEM IpadUuecKuM
METOJIOM.

HccnenoBanue CUCTEM YpaBHEHHM Ha MPEIMET YMCIIa PEeIICHUH C MOMOIIBI0 (PYHKIIMOHAIBHO-
rpadUYeCKuX MPEICTABICHHM.

[Touck pemienus B mpoOJIEeMHON CUTYAIlMU B CIIydasix HETOYHOCTH M HEJJOCTATOYHOCTHU
NpUMEHEHHS TpadUuecKoro METo/a PEIICHHs CUCTEM (TOYKA MepeceueHus] HeTOUHA UITH
cnuikoM ynanena). Pabora B rpymme.

CocraBieHue alnropuTMa pelieHusi CHCTEM METOJOM ITOCTAHOBKH U alredpandeckoro ClIoXKeHHs.
Pa6oTa B mape.

BeimonHene caMOKOHTPOJIS TIpH perieHun cucteM. [lonck, oOHapyXeHHne U yCTpaHeHHEe OITHO0K
[IPU PEIICHUU CUCTEM.

Onucanue peabHbIX CUTYalUi C IOMOILBIO CUCTEM JIBYX JIMHEHHBIX YPAaBHEHUM € ABYMs
nepeMeHHbIMU. Pelrienue 3a1ad B TpU 3Tana MaTeMaTH4eCKOro MOIEIMPOBAHUS.

Yuacmue 6 munu npoexmmoii oesmenvnocmu «Moodenuposanue peanvbHbiX cumyayuti ¢ NOMOUbIO
cucmem TUHEUHbIX YPAGHEHUIL».

Otpickanne HHPOPMAIIUU HA 33IaHHYIO0 TEMY B YU€OHHUKE.

ITonBeieHNE UTOTOB: YTO HOBOT'O Y3HAJIM, YeMy Haydminch. CaMOOLIEHKa 3HAaHUM.

CreneHb ¢ HaTYpaJbHBIM MIOKa3aTeJeM U ee CBolicTBa
ITonsTHE CTENEHN C HaTypalbHBIM IIOKA3aTENIEM U €€
CBOMCTBA. YMHOKEHHE U JIEJICHNE CTEIeHEH ¢ OTMHAKOBBIM
nokasaresneM. CTeneHb ¢ HyJIEBBIM IIOKa3aTENIEM.

[TocraHoBKa 1M U 3a]1a4 Ha Kaxa0M ypoke. [InmanupoBanue yueOHOI 1eTeNbHOCTH Ha YPOKE U
noma. [TonBenenue urora Ha ypoke: 4TO HOBOT'O Y3HAJIH, YEMY Haydniauch. CaMOKOHTPOJIb.
UreHue 1 3a11Ch CTEIIEHN BBIPAKEHMSI, CBOMCTB CTEIICHU HA MATEMAaTHYECKOM SI3BIKE.
CocrapneHue TaOIMIIbI CTENEHEH.

W3ydenue no yueOHUKY 3TallOB TEOPETUUECKOTO HcceaoBaHus. CaMOCTOATEIbHOE IPOBECHHE
UCCIIE0BAHUS.

JlokazaTenbCTBO CBOMCTB CTEIICHH.

KoHcTpynpoBaHue npeyioskeH!i ¢ TOMOIIBIO CBSI30K «ECIH. .., TO...». PaboTa B mape.
IIpuMeHeHne onpeneneHns U CBOMCTB CTEIIEHH IIPU PEIICHUH NTPOCTENIINX YPAaBHEHUH,
MOJICJINPOBAHUE PEAIBHBIX CUTYALIUH, IPUBOJALINX K IIPOCTEHIIEMY CTEIICHHOMY YPaBHEHHUIO.
Munu npoexm.

Ocy1iecTBI€HNE CAMOKOHTPOJISI PeIICHHs], TOUCK M YCTPaHEHUE OMIMOOK.




HOIIBCIIGHI/IC HUTOI'OB: YTO HOBOT'O Yy3HAJIU, UCMY HAYUUJIUCD. CaMOOI_[eHKa 3HAHUH.

OnHou/ieHbl. ApupMeTHYECKHE ONePAIIUT HAJL
OJHOYJIEHAMH

[Tonsitue ogHouwinena. CTaHAapTHBIN BUJ OJTHOWICHA.
Crno’keHre ¥ BEIYUTAHHUE OJHOWICHOB. Y MHOKEHHE
0JIHOWICHOB. Bo3BeieHNEe 0/IHOWICHOB B HATYPAIbHYIO
creneHp. JleneHne oqHOYICHA Ha OJHOYWICH.

[TocTaHoBKa 11eJIK M 3a/1a4 Ha KaXKJ0M ypoke. [InmanupoBanue yueOHON AATENbHOCTH Ha YPOKE U
noma. [lonBeneHne urora Ha ypoke: 4TO HOBOTO Y3HAIIU, YeMYy HaydyuiIuch. CaMOKOHTPOJIb.
CamocrosTenbHOE YTeHHE YIEOHHKA C IENIBbI0 TOUCKa MHPOPMALUHU HA 33JaHHYIO TEMY.
Brimmonnenue anredpanyeckux npeoOpa3zoBaHuil ¢ 0ITHOUICHAMH, [TOIIArOBbI KOHTPOIIb
MIPABIJILHOCTH BBITIOJHEHUS allTOpUTMa npeodpa3oBanus. Pabora B mape.

CpaBHeHue 1ByX Ipo0eil o BUAY U BBISIBICHHE, KOTOpPask U3 HUX SBJIAETCS OJHOUICHOM, a
KOTOpasi HET, 000CHOBAHKE BHIBOJIA.

CocraBiieHHE aNropuT™Ma IpUBEACHUS OJJHOWICHA K CTAHJAAPTHOMY BHUJLY, CIIOKEHUS OJHOUYJICHOB.
Pa6oTa B mape.

BrinosHenue AeiCTBUM C OTHOYJIEHAMH.

Onucanue peaibHbIX CUTYallUi C TOMOIIBIO MOZENH (YpaBHEHHUSI) C TOJOOHBIMH OJHOYJICHAMHU.
Pemenue 3aa4 B Tpu 3Tana MaTeMaTHYeCKOro MOJEIUPOBaHUs. Munu npoexm.

Habmroienue 1 BBIBOJ, B KAKOM CJIy4ae OJMH OJHOYJIEH MOKHO Pa3[eUTh HA APYTrOoi OAHOUIICH U
KaK 3TO cJieaTh. BpInoiaHeHue 3a/1aHni, CB3aHHBIX C BBISBIEHUEM HEKOPPEKTHBIX
BBICKA3bIBaHUM.

CaMOKOHTPOJIb BBIIIOJHEHUS IEUCTBUIN U TpeoOpa30oBaHUil ¢ OIHOUJIEHAMMU, [TIOMCK U YCTpaHEHUE
OIINOOK.

IToBeiIeHNE UTOTOB: YTO HOBOT'O Y3HAIIM, YeMy Haydminch. CaMOOlIeHKa 3HaHUM.

MHorou4ieHbl. ApupMeTHYECKHE ONlepallui HAJl
MHOTO4JIECHAMHM

[Tonstue MmuorouneHna. CioKeHHE U BEIYUTAHUE
MHOT'OYJICHOB. Y MHOXKEHHE MHOT'OYJIEHA Ha OJHOYJICH.
YMHOXEHNE MHOTOWIEHAa Ha MHOTOWwIeH. DopmyJIbl
COKpAILEHHOI0 YMHOKEHUs. [[eneHre MHOroueHa Ha
OJTHOYJICH.

[TocTaHoBKa Lenu U 3a/1a4 Ha KaxaoM ypoke. [InanupoBanue yueOHOH 1eATeNbHOCTH Ha YPOKE U
noma. [lonBenenue urora Ha ypoke: 4TO HOBOTO y3HaJIM, YeMy Haydyuianuch. CaMOKOHTPOJIb.
W3Bneyenne nudopmannu u3 yueOHNKa, CBI3aHHOM ¢ M3y4eHHEM HOBOT'O MaTepHara.
Brimonnenue neiicTBuil ¢ MHOTOYJIEHAMU 110 TipaBmiiaM. PaboTa B mape.

Ornucanue pealbHbIX CUTYallUi C TOMOIIbIO MATEMAaTUYECKON MOJIENH, MTPEICTABISAIONIeH coO00i
MHOro4ieHbl. Pemenue 3aa4 B Tpu 3Tana MaTeMaTuuecKoro MOJAEIUpPOBaHus. Munu npoexm.
BriBo hopMysT COKpaIieHHOT0 YMHOKEeHHS. YTeHre UX U 3aITUCh Ha MaTeMaTHUYEeCKOM SI3bIKE.
[IpumeneHne reoMeTpUIECKO MOCIIN, WIUTFOCTPUPYIOIIEH BBIBOA (POPMYIT pa3HOCTH KBAJIPAaTOB
Y KBaJpaTta CyMMbI U Pa3HOCTH.

Brinonaenune npeodpa3zoBaHuil MHOTOWICHOB, MOIIATOBBIN KOHTPOJIb MPABUILHOCTH U TTOJTHOTHI
BBHIMIOJTHEHUS anroputMa. [louck, oOHapykeHue U ycTpaHeHue apuGMeTHIeCKuX U
anreOpanvdecKrx OmmnOoK.

IlogBegeHue NTOrOB: YTO HOBOT'O Y3HAJM, YeMy Hayuduinuch. CaMOOleHKa 3HAaHUH.

PazyioxkeHne MHOT04/1€eHOB HA MHOKMTEJIH

[ToHsATHE O pa3IOKEHUN MHOTOYJICHa HA MHOKUTEITH B €r0
Heo0xoauMocTu. BriHeceHne 00111ero MHOKHUTENS 32 CKOOKH.
Crnioco6 rpynmupoBkH. Paznokenre MHOTOUIeHa Ha
MHOHUTEIH ¢ IOMOIIBIO (POPMYIT COKPAIIEHHOTO YMHOXKEHUS
1 KOMOMHAIIUY pa3nuyHbIX npueMoB. CoKpalieHue

[TocTaHoBKa 11€JIK M 3a/1a4 Ha KaXKJ0M ypoke. [ImanupoBanue yueOHON AeATENbHOCTH Ha YPOKE U
noma. IloaBeneHne nrora Ha ypoke: 4TO HOBOTO Y3HAIIM, YeMy HayImiInch. CaMOKOHTPOIIb.
W3Bneuenue nHpopManuu u3 yueOHHIKa 110 3a/laHHON TeMe. Brlaenenue cyiiecTBeHHOro,
TJIaBHOTO.

YreHue 1 3allCh HA MATEMATUYECKOM SI3bIKE MIPU BBIMOJIHEHUH PA3JI0KEHHUS Ha MHOKHUTEIH.
KomMmenTupoBanue peniennii, pa3o0paHHbIX B yueOHuKe. Pabota B mape.




anredbpandeckux apooeii. ToxmecTna.

BrmonHeHune npeoOpa3oBaHusl B BHIE PA3JI0KEHUS MHOTOWIEHA HA MHOKUTEIH 110 AITOPUTMY U
oOpasiy. Pemenue ypaBHeHUH, mocTpoeHUE TpaUKOB YpPaBHEHUM, BHITTOJTHCHUE
apuQMETHUECKUX NCHCTBUH, CBI3aHHBIX C PA3JIOKEHUEM Ha MHOXKHUTEIIH, COKpAIIEHUE IPOOEH.
[TomaroBeIii CAMOKOHTPOJIb 3a BBIIIOJTHEHUEM YKa3aHHBIX JecTBU. [louck u ycTpaHeHue
OIIIHOOK.

ITonsenenue ntoros. CamMooIleHKa 3HAHUH.

dynkuus y = x>
®Oyukiys y = x? u ee rpaduk. ['paduueckoe pereHue

ITocTraHoBKa 1esn M 3a/1a4 Ha KakJoM ypoke. [lnanupoBanue yueOHON AeATENbHOCTH Ha YPOKE U
noMa. [lonBeneHue uTora Ha ypoke: 4TO HOBOT'O Y3HAJIU, 4eMy Haydmiinch. CaMOKOHTPOIIb.

ypaBHeHUH. OYHKIIMOHAIbHAS CUMBOJIMKA.

HUCCIEeOOBaHUN.

dyuKyuLy.

[IpoBepka HalICHHBIX KOPHEH.

Urenue yuyeOHMKA U U3BJICUEHHE HH(DOPMALIMHK 0 33/1aHHOI TeMe.
W3yuenre HOBLIX PyHKIMH y = x2,y = —x?, rpaduecKux MOJENeH 3TuX (yHKILUI, CBOUCTB.
[Toctpoenue u uTeHne TpaguKOB, B TOM YUCIIE KycOUHBIX (yHKuui. [IpoBeaenne npocreimmx

Yuacmue 6 npoexmmoti desmenvnocmu « Onucanue peanvbHblx CUMYayutl ¢ NOMOWbIO KYCOUHbIX
[TpumeHenne rpaguuecKux MOJIENIEH sl pelieHHs YpaBHEHHIA, HEPaBEHCTB, CHCTEM HEPABEHCTB.
HccnenoBanue B3aMMHOTO PACIIONOKEHHs rpaduka KyCOUHOH (QyHKIIMH 1 TIpsSMOii Y = @ Ha

MPEAMET Yrciia OOIIUX TOYCK MPHU Pa3TMYHbBIX 3HAYCHHSX d.
I[Tonsenenue nroros. CaMOOIIEHKA 3HAHUIA.

DJ1eMeHThI OMUCATEILHOM CTATHCTHKH

JlaHHBIE U pAABI JaHHBIX. YTIOPSI0YCHHbIE Psi/Ibl JaHHbIX,
Tabyuibl pacupenenenus. Yactora pe3ynbrara, Tabauna
pacripeieIeHus 4aCTOT, MPOLEHTHbIE YacTOThl. I pynnupoBka

JTAHHBIX.

nuarpamMm. Munu npoexm.

[TocTanoBKa Lenu U 3aJ1a4 Ha KaxaoM ypoke. [InanupoBanue yueOHOI 1eATeNbHOCTH Ha YPOKE U
noMma. [lonBeneHne uTora Ha ypoke: YTO HOBOTO Y3HAJIU, YeMy Hayduiuch. CaMOKOHTPOJIb.
Co6op, ananusz, 00001IeHNE U TTPEICTABIICHUE CTATUCTUYECKON HH(OpMAIUY B BUJI€ TAOJIHII U

Hrorosoe nosropenue

[TocTaHoBKa 11eH U 3a/1a4 Ha TIPU MOBTOPEHUH MaTepuana. [lnanupoBanue yueOHOH
JIeATeTLHOCTH Ha ypoke u joMa. [loaBenenne urora, koppekius 3Hannii. CaMOKOHTPOJIb.

Conep:xanue Kypca «AJuredopa-8»

Conepikanne Kypca

XapakTepuCTUKA BUAOB JACATEIbHOCTH

[Tnanupyembie pe3ynbTaThl 00yUEHUS

IToBTOpeHue Kypca aiaredpsl 7 Kiacca

AxTyanu3aiys 3HaHuH 3a Kypce anreOpsl 7 Ki1acca

AJredOpanyeckue 1poou

OcHoBHbIE TIOHATHSA 00 aNredpandeckux Ipoosx.
OcHOBHOE CBOMCTBO alreOpandeckon Jpoowu.
CrnosxeHue ¥ BBIYUTAHUE, YMHOKEHUE U JICJICHHE
anredpandeckux apooeid, BO3BEACHNE
anreOpandeckoi 1podH B CTETIEHb.
[TpeobpazoBaHme palMOHAIBHBIX BRIPAKESHUH.

[TocranoBka uenu u 3anad. [InanupoBanue yueOHoM
NeSATENIbHOCTH Ha ypoke U foma. [lonBenenue urora
Ha YpOKeE: YTO HOBOT'O Y3HAJIM, YEMY HayUHJIUCh.
CaMOKOHTPOJIb U KOPPEKLIUS 3HAHU.

Urenue yueOHUKA C 1IETBI0 OCBOSHUST HOBBIX
3HaHUi, n3BJIeUeHNe HH(POPMAIIUU B COOTBETCTBUH
C TEMOM ypOKa M 3aJJaHUEM YUUTEJIS.

Hpe}ICTaBHeHI/Ie O JOMYCTUMBIX 3HAUCHUAX
anreOpandeckoi IpodH U yMEHHE UX HAXOAUTh.
3HaHUE OCHOBHOT'O CBOMCTBA anredpandeckoi
JIpoOu M yMEHUE PUMEHSTD €r0 JUIs
npeoOpazoBanHus ApoOEi; yMEHUE BBITIOIHITh
JIecTBUS C anredpanyecKuMu IpoosiMu,
JOKa3bIBATh TOX/IECTBA. ITonsATHE CTEIIEHH C I ECJIbIM




[IepBbie npencraBiaeHUs O MPOCTEUIINX
panMoHaNbHBIX ypaBHEHUAX. CTENeHb ¢
OTPHULATEIBHBIM LIEJIBIM [TOKA3aTEIIEM.

BrinonHenue ynpaxHeHUi 110 npaBuity, 00pasiy u
QITOPUTMY MPH HAXOKJIECHUH TOMYCTUMBIX
3HaYeHUH anreOpandeckoit 1pooH, COKpaIeHUH
anredpandecKux ApoOeid, MPUBEICHUH K
HaMEHbLIEMY 00IIIeMy 3HaMEHATEITI0, CIIOKEHHH,
BBIYUTAHUU, YMHOKEHUU U JIEJICHUH JIpoOeii,
BO3BEICHUU JIPOOH B CTEIICH, MPEOOpa30BaHUN
BBIPXKEHUI, COIEPIKALIUX CTEIIEHb C
OTPHIIATEIILHBIM TIOKA3aTeNIeM, PEIICHUN
panoHaNbHBIX ypaBHeHUH. [lonck 1 0oTO0p KOpHEH
panMoHaTBFHOTO YPaBHEHUSI.

MonenrpoBaHue pealbHbIX CUTYallUi C TOMOIIBIO
palMOHAIBHBIX YPABHEHUIA.

PaGora B mape u rpymre.

[TonBenenue uroros. CamMooleHKa 3HAaHUH.

MOKa3arejaeM, YMEHHE BEIYUCIISATH 3HAUCHUS
CTETICHEH C OTPHIIATEILHBIM TTOKa3aTeNeM,
WJUTIOCTPUPOBATH IPUMEPAMH CBOHCTBA CTEIICHU C
IeJTBIM TIoKa3aresieM. [lepBudHbIe TpeCTaBICHHS O
paIMOHANBHBIX YPABHEHHSIX, METOJIaX UX PEIICHHUS,
0oTOOpE KOPHEH.

YYA

YMeHHe CTaBUTh 1IeITH, TUTAHUPOBATH CBOIO
JEeSTeNIbHOCTD, OCYIIECTBIIATh CAMOKOHTPOJb H
CaMOOILICHKY. YMEHHE HaXOIUTh HH(POPMAIIHIO B
y4eOHUKE 10 33JJaHHOI TeMe. Y MEeHHEe BECTH
JIMAJIOT, YMEHHUE CIyIIaTh, apryMEHTHPOBAHO
BBICKA3bIBaTh CBOU CYXKICHHS. Y MEHHE paboTaTh 10
MPaBHITy, AITOPUTMY, IO AHAJIOTUU. Y MEHUE
aQHAIM3UPOBATH CBOU JCHCTBHSI, IPOTHO3UPOBATH H
OILICHUBATh PEe3yNbTaT. Y MEHUE B3aUMO/ICHCTBOBATh
C TOBapHIIIaMHU TI0 KJIacCy, padoTaTh B mape u
rpyIre.

®yukuus y = v/x. CBOHCTBA KBAJIPATHOI0 KOPHS
PanmonaneHble, MppalMOHAIBHBIE YHCIIA,
MHOECTBO JICUCTBUTENBHBIX YUCEII, CTAHJAPTHBIN
BUJ uncaa. KBaapaTHblli KOpEHb U3
HEOTPHIATENLHOTO urcna. OyHKIus y = v/x.
CBoiicTBa kBajpaTHBIX KOopHEH. [IpeobpazoBanue
BBIPAKEHU, COAEPIKAINX KBAJAPATHBIE KOPHH.

[TocranoBka nenu u 3anad. [ImaaupoBanue yaeOHOM
JEATEIbHOCTH Ha ypoke u foma. Ilonsenenue urora
Ha YpPOKE: UTO HOBOT'O Y3HAJIU, YEMY HAYUUIIHCh.
CaMOKOHTPOJIB.

CaMocTosTenbHOE N3yUeHNE MaTepuana yueOHHKa,
u3BJIeUYeHUE yueOHOH HH(OpMAIIMM O MHOKECTBE
palMOHAIBHBIX U UPPALIMOHAJIBHBIX YHCEN KaK
4acTH MHOKECTBA AEUCTBUTEIIbHBIX YUCEL,
OCMBICIIEHUE €€ U IPUMEHEHHE B yUeOHOM
nestenbHOCTU. M300paxkeHne yncen Ha

YU CIIOBOUIIPSMOM, CPABHEHNE, BBITIOJIHEHHE
apu(pMeTHYECKUX U anredpandeckux IeicTBUil Ha
MHOYECTBE JCHCTBUTEIBHBIX YUCEN. 3aNUCh
palMoHaNbHBIX YHCE B BUJIE OOBIKHOBEHHOU U
JECATUYHON mepuoandeckoit npoou. [Ipukunka
BO3MOKHOCTH TIPEJICTaBICHHUS] OOBIKHOBEHHON
Ipo0Ou B BHJIe KOHEUHOI leciTUUHOM 1polu. PaboTa
0 MpaBUITY U 10 0Opa3iy. CocraBieHue
aJNropuTMa.

3HAKOMCTBO C METOJIOM JI0Ka3aTeIbCTBA OT

Cucremaru3zanus 3HaHUS O PAllMOHATBHBIX YUCIIAX,
MOHATHS UPPAIMOHATBLHOIO YKCIa, MHOXKECTBA
JIEMCTBUTEIILHBIX YHceNl. Y MEHHE HaXOOUTh
NpUOIMKEHUS PAlMOHABHBIX U HPPAIlHOHATBHBIX
YHUCeJl, CPAaBHUBATH U YIIOPSI0YNBATH
JercTBuTeNbHbIC yncia. OCBOCHUE MOHSATHE
KBaJ[PaTHOTO KOPHS U3 HEOTPHUIATEIHLHOTO YHCTIA,
YMEHHE CTPOUTH rpaduK GyHKIHU y = Vx,
OTIMCHIBATh €€ CBOMCTBA, UCIOIB30BaTh rpaduK st
HAXOKJICHUS KBAJPATHBIX KOPHEH U OLEHKH HX
MPUOIMKEHHBIX 3HAYCHUH, BRIYUCIISATh KBAAPATHBIE
KOPHU C IOMOUIBIO KAJIBKYJIATOpa. YMEHHE
WCCTIE0BATh U IOKa3bIBATh CBOMCTBA KBAAPATHBIX
KOpHEH, MPUMEHSITh UX JIJIs peoOpa3oBaHus
BbIpaKeHHI1.OCBOCHUE TOHATHE MOTYJIS
JNEHUCTBUTENHHOTO Yncia, QYHKIUHN Y = |x|, yMEeHUe
CTPOUTH €€ TpauK U OMHICHIBATH CBOMCTBA, YMEHHE
CTPOUTH TpapUKU KYCOUHBIX (YHKIIHI, OTTUCHIBAThH
WX CBOMCTBA HAa OCHOBE rpa)uueCKux
TIPEJICTABJICHHI, UCTIOJBL30BaTh ()YHKIIMOHATHHYIO




IIPOTUBHOTO.

N3yueHnue cBOWCTB QyHKIMH Y = \/E, y = |x|,
nocrpoeHue ux rpapukos. [loctpoenue u urenue
rpaduKoB KycouHbIX pyHkiwmii. [Ipumenenne
rpadu4ecKuX METOJ0B IIPU PELICHUN YPABHEHUH,
HEpPABEHCTB U CUCTEM ypaBHeHUU. MccienoBanue
B3aMMHOTO PACIIOIOKEHHSI rPpauKOB

paccMaTpuBaeMbIX GYHKIMN U IpIMORY = A.
[IpoBeaeHue npeodpa3zoBaHUil BEIPAKCHHM,
CoJIepKaIIMX KBAJAPATHBIA KOPEHb.

Pabota B mape.

[ouck, oOHapyKeHHE U YCTpaHEHHE OIHOOK pU
BBITIOJTHEHUH BBIYMCIICHUH, TOCTPOCHUH IPpapuKOB U
peoOpa30BaHUH BBIPAKECHUH.

[TonBeneHnue UTOrOB: YTO HOBOTO Y3HAIIM, YEMY
Hayuriich. CaMOOIIeHKa 3HaHUM.

CHUMBOJIMKY, CTPOUTH PEUYEBBIE KOHCTPYKIIUU C
HCIIOIb30BaHUEM (PYHKITMOHATBHOU TEPMHUHOJIOTHH.
yYya

YMeHue cTaBuTh 1IeJd, IJIAHUPOBATH CBOIO
JEATEIIbHOCTD, OCYIIECTBISATh CAMOKOHTPOJIb U
CaMOOIICHKY.

VYMenue yutaTh MaTeMaTHYCCKUM TEKCT U HAXOJUTh
uH(popMaIrio B y4eOHUKE 110 33JJaHHOHN TeMeE.
YMeHue Ha HarisaIHO-UHTYUTUBHOM YPOBHE
MIPOBOJIUTH HAOIIOJICHUE, UCCIICIOBAHNE, aHATHN3,
JIeJIaTh BBIBOJIBL. Y MEHUE TICPEBOANTH UH()OPMAIIHIO
C HAIJISIIHO-UHTYUTUBHOTO YPOBHS Ha pabouuit
YPOBEHb BOCTIPUSTHS. ¥ MEHHE padOoTaTh 1O
MpaBUIly, aITOPUTMY, 00pasily. Y MeHue
OCYILECTBJIATh NPUKUJIKY U OLIEHKY PE3yJIbTaTa
JEUCTBUIA, MPUMEPHO ONPEALIATD MOJOKEHUE
TOYKHM Ha YMCIIOBOM MPSIMOU. Y MEHHE JIOTUYECKH
MBICIIUTb, PACCYK/1aTh, JOKA3bIBATh YTBEPKICHMUS.
YMeHue BECTH AUajor, yMEHHE CIIyIIaTh,
apryMEHTHUPOBAHO BBICKA3bIBATH CBOU CYK/ICHUSI.
YMeHue B3auMOIECTBOBATH C TOBAPUIIAMU I10
KJIACCY B JIEJIOBOW CUTYallMH.

KBaaparnunas pynkuus. @yHkous y = g
Oyukun y = kx?,y = g, WX CBOICTBA U TpaduKHu.
[TapannensHelii nepeHoc rpaguka GyHKIUH.

®dyukuys y = ax? + bx + ¢, ee cBOMCTBA U TpaduK.

I'paduueckoe perieHre KBaJpaTHBIX YPaBHEHUH.

[TocTaHoBKa 1EMH U 33]1a4 HA KaXKJIOM YPOKE.
[MnanupoBanue yueOHOM NeSTEIHHOCTH HAa YPOKE U
noma. [logsenenne urtora Ha ypoke: 4To HOBOTO
y3HaJu, 4yeMy Hayduiucb. CaMOKOHTPOJIb U
CaMOOILICHKA 3HAHU.

Nzydenue rpaduyeckux Mozeneil U CBOWCTB

byHKIMR y = kx?,y = S,y = ax?+ bx + c.
HccrneioBanue 3aBUCHMOCTH TPaUKOB (PYHKIHIA OT

3HaueHni K03 unnenToB. [IpoBenenne anamoruu
MEXy aHAIMTUYECKUM 3aJaHUEM KBaJpaTUYHOMN

dyuxmmm BBuze Y = a(x + D2 + muy =
ax® + bx + c.

HaGumoienne 1 uceieIoBaHue B3aHMHOTO
pacnionoxenus rpaduka Gpynkiuuy = f(x)u

rpapuxos pyaxmuit y = f(x + 1),y = f(x) +

YMeHne BeYUCAT 3HAUCHHUS (DYHKIIHIA, 33TaHHBIX
(bopMyIaMu, COCTAaBIATH TAOJINIBI 3HAUSHU I
(yHKIINHU, pacTIO3HABATh BBl N3Y4aeMbIX
(GyHKUMH, CTPOUTH rpauKH, ONMUCHIBATh CBOICTBA
(yHKIIUH, OCYIIECTBIISITh TapaJljIeNIbHbII epeHoc
rpaduka GyHKIuuy = f(x)Ha KOOPIUHATHOM
IJIOCKOCTH. Y MEHHE UCTOIb30BaTh
(YHKIIMOHATBHYIO CUMBOJIMKY JJIS 3aIIHCH
Pa3HOO0Opa3HBIX (HDAKTOB, CBI3AHHBIX C
paccMaTpuBaeMbIMU (PYHKLUSAMH; UCIIOIB30BATh
(byHKIIMOHATBEHO-TpadUUECKHE PEICTABICHUS TSI
peleHHs ¥ UCCIIeI0BaHNs ypaBHEHUH, peIIeHUs
CHCTEM YpaBHEHUH M HEPABEHCTB.

Yy

YMeHue cTaBUTh LEIH, IUTAHUPOBATh CBOIO
NesITebHOCTD, OCYILECTBIISATH CAMOKOHTPOJIb U




m,y = f(x + 1) + m, 060o6menue pesynsraton
HaOJIOZICHNUS B BUJIC TIPaBUIIA.

CocrapieHue alropuTMOB ITOCTPOEHHUE MapaboJIbl,
runepOoIIbl, MOCTpoeHus rpaduka GyHKIUU C
Y4YETOM MapajuIeTIbHOTO epeHOca, PELICHUs
KBaJ[PaTHOTO YPaBHEHUS TPAPUUECKUM METOJIOM.
Yuacmue 6 munu npoexmmotii dessmenvHocmu
«l'unepbona u napabona kax mamemamuyecxKue
MoOenu peanbHbIX CUMYayui».

[ouck pemenus B mpoOJIEMHOM CUTYyaIUH B
ClIy4asix HETOYHOCTH U HEJJOCTATOYHOCTHU
MPUMEHEHHSI TPaUIeCcKOr0 METO/Ia PEIICHHSI
KBaJIpaTHOTO ypaBHEHHUS (TOUKH MTEPECEUCHUS
HETOYHBI MJIM CIIMIITKOM yJAJICHBI).

PaGora B mape u rpymrre.

[TonBeeHNE UTOTOB: YTO HOBOTO Y3HAIIU, YEMY
Haydmiich. CaMOOIIeHKa 3HAaHUMN.

CaMOOIICHKY.
YMeHHe 0CO3HaHHO YUTaTh MaTEMAaTUYECKUN TEKCT,
HaXoUTh HH(POpPMALIHIO B YIEOHUKE 1O 3aTaHHOM
TeMe. YMEeHHe Ha HAIJISIIHO-UHTYUTUBHOM YPOBHE
MIPOBONTH HAOIIOICHUE, HCCIIEI0BAHUE, AaHATTU3,
JIeNIaTh BBIBOJIbI. Y MEHHUE MEePEeBOAUTH UH(OPMALIHIO
C HAIJISITHO-MHTYUTUBHOTO YPOBHS Ha pabouuit
YpOBEHb BOCTIPUATHUS. YMEHUE peniath 1o oopasiyy
U aJTOPUTMY, IPOBOJIUTH AHAJIOTUU. Y MEHHE
OCYILIECTBIISATh IPOEKTHYIO 1€ATEIbHOCTb.

YMeHue BeCTH 1Uajior, yMEHHUE CIIyIIaTh,
apryMEHTHPOBAHO BBICKA3bIBAaTh CBOU CYXICHHUS.
YMeHue ObICTPO BKIIIOUATHCS B ICSITEIBHOCTD,
B3aMMOJICHCTBOBAThH C TOBAPHILIAMH IO KJIACCY B
JIETIOBOM CUTYallUH.

KBaaparnbie ypaBHeHust

KBagparusle ypasHenus. @opmyiibl KOpHEH
KBaJIpaTHBIX YpaBHEHUN. PanimonanpHele
ypaBHeHUs. PanioHanbpHble ypaBHEHNS KakK

MAaTEMaTUYCCKNUE MOJCIIN PCAJIbHBIX CHTyaHHﬁ.

Teopema Buera. Paznoxxenue kBagpaTHOTO
TPEXWIECHA Ha JINHEHHBIE MHOKUTEIH.

IlocTaHoBKa LM M 3a/1a4 HAa KaXKIAOM ypOKE.
[InanupoBanue yueOHOM NEATEIBHOCTH HAa YPOKE U
noma. [lonBenenue urora Ha ypoke: 4TO HOBOT'O
y3HaIH, YeMy Haydyuinch. CaMOKOHTPOJIb U
CaMOOLICHKA JOCTHKEHHM.

N3yuenne Matepuana ydeOHUKA C LEJIBIO OCBOCHHUS
MIOHATHSI KBAAPAaTHOTO YPAaBHEHHUS, €T0

K03 (HULIMEHTOB, MOHATHUS TUCKPUMUHAHTA.
HccnenoBanue KBapaTHEIX ypaBHEHUH HA IPEAMET
yuciia KopHel. BeiBoa popMyIibl 1l BBIYMCIEHUS
KOpHEH KBaJApaTHOro ypaBHeHus. [Ipumenenue
(dhopMyI1 U1 pellieHus: KBaJIpaTHbIX YPaBHEHUH.
CocraBieHne aropuTMa pelieHust KBaapaTHOTO
YPaBHEHHSI.

HccenenoBanue COOTHOIIEHUS MEXAY KOPHAMU
KBaJIpaTHOT'O ypaBHEHUs U ero ko3 duirenramu,
u3yueHue Teopembl Buera (npsmoit 1 06paTHOi).
[Ipumenenne Teopemsl Buera niist cocraBieHus
KBaJ[paTHBIX YpaBHEHH, o00pa KOpHEH
IIPUBEJIEHHOTO KBAJPATHOI'O YPABHEHUS,
Pa3JIOKEHUS KBAJPATHOIO TPEXWICHA HA

OcBoeHME MOHATHS KBAaPaTHOTO YPaBHEHHUS,
YMEHHE paclo3HaBaTh KBaJpaTHbIE ypaBHEHUS,
IIPOBOJMTH UCCIIEIOBAHUE HA IIPEIMET KOJINYECTBA
KOpHEH KBaJipaTHOTO ypaBHEHUS IO
JTUCKPUMHUHAHTY U K03 (UIMeHTam, yMeHue
MPUMEHSTH (POPMYIIBI KOPHEN I peleHus
KBaJIpaTHbIX YPaBHEHHUH. Y MEHHE pEIIATh
palnoHaIbHbIE yPaBHEHUS U YPaBHEHMUSI,
CBOJAIIMECS K KBaPATHBIM, YMEHHUE PEIIATh
TEKCTOBBIE 33]]a4M aIreOpanyecKuM METOJOM:
COCTaBJIAITh MATEMATUYECKYIO MOJEND — KBaPATHOE
1100 pallMOHAIbLHOE YpaBHEHUE, pelaTh €ro u
MHTEPIPETUPOBATH PE3YJIbTAT.

YYA

YMeHue cTaBUTh LIEH, IIIAHUPOBATh CBOIO
NeSITeNIbHOCTb, IPOTHO3UPOBATh PE3yibTar,
OCYILIECTBIISATH CAMOKOHTPOJIb U CAMOOLIEHKY.
YMeHue untaTh MaTeMaTUYEeCKUIl TEKCT U HaXOAUTh
nH(popMaInio B yueOHUKE 110 331aHHON TeMe.
YMeHue npoBoIUTh aHAJIU3, UCCIIEJOBaHKE, AeTaTh
BBIBOJIbI. Y MEHHUE IIPOBONUTD JOKA3aTEIbCTBO




MHOXUTENH.
OcBoeHMEe METOIOB pelIeHHs anredpanuyecKux
ypaBHEHUH, CBOASIIMXCS K KBaJIpaTHBIM.
MonennpoBaHue pealbHbIX CUTYallUi C TOMOIIBIO
KBaJPATHBIX U PAllMOHAIBHBIX YPABHEHHUIA.
Yuacmue 6 munu npoexmmoii oesmenvnocmu
«Keaopammnuie ypasnenus kax mamemamuyeckue
MOOeNU peanbHblX CUMYAYULLY.

Ocy1iecTBieHHE CAMOKOHTPOJIS PELIEHUS, IOMCK U
yCcTpaHeHHEe OIHUOOK.

YTBEPKIACHHUI. Y MEHHE BBINIOJIHATH AEUCTBUS 110
dhopmyne, npaBuity, oOpasiy. YMeHue
MOJICJIMPOBATH C TOMOILBIO YPaBHEHUN peabHbIC
CUTyallMu. Y MEHUE OCYIIECTBIISITh MUHU
MPOEKTHYIO JAESATEIHHOCTD.

YMeHHe BECTH IUAJIOT, YMEHUE CIIyIIaTh,
apryMEHTHUPOBAHO BBICKA3bIBATH CBOU CYK/ICHHUS.
YMeHue B3auMOJeiCTBOBATh ¢ TOBAPUILIAMH 10
KJIACCy B JICIIOBOM CUTYyaIHH, paboTaTh B Mape u

rpymnrne.

HepaBencrBa

CpolicTBa 4ncI0BBIX HepaBeHCTB. MccaenoBanue
(byHKIMH Ha MOHOTOHHOCTb. JIMHEHHBIE 1
KBaJpaTHbIEe HepaBeHCTBa. [IpubakeHHbIe
3HAYEHUs JAEUCTBUTENbHBIX ynces. CTaHAapTHBIN
BH/Jl YHCJIA.

[TocTaHoBKa LM U 3a/1a4 Ha KaXKJA0M YpOKE.
[InanupoBanue yueOHOM NEATEILHOCTH Ha YPOKE U
noma. [lonBenenue urora Ha ypoke: 4TO HOBOTO
y3HAIIU, YeMy Hay4dminch. CaMOKOHTPOIb U
CaMOOILICHKA JOCTHKEHHM.

CaMocTosTenbHOE YTeHHEe Y4eOHUKA C LETbI0
MOMCKa MHPOpPMALIUK U U3YUEHUs MaTepHala Ha
3a/laHHYIO TEMY.

Nnmroctpanus cBOWCTB YMCIOBBIX HEPABEHCTB Ha
KoopauHaTHOU npsamoit. MccnenoBanue GyHKIMi Ha
MOHOTOHHOCTH C IIOMOIIBIO CBOMCTB YHCIIOBBIX
HEPaBEHCTB.

[IpuMeHeHue npaBuil TP PEIICHUN HEPABEHCTB.
HccnenoBanue B3aMMOCBSI3H pEUIEHUIN KBaJPAaTHOTO
HEpaBEHCTBA U PACIIONIOKEHHS MapadoIIbl
OTHOCUTENBHO NpsiMOOx. Y cTaHOBIEHUE
B3aUMOCBSI3U MEX Ty KodhpuimenToma
KBaJpaTHOI'O0 HEPABEHCTBA, 3HAKOM HEPaBEHCTBA U
HaJMYUEM PEIICHUN MPU OTPUIIATETLHOM
JUCKPUMHHAHTE.

HccnenoBanue KBaApaTHOTO YpaBHEHHUS C
rapaMeTpoM Ha YUCIIO KOPHEH.

[Touck, o6HapyxeHHe U YCTpaHEeHHE OIINOOK B
pelLIeHUY JIMHEMHBIX U KBAJIpaTHBIX HEPABEHCTB.
Yuacmue 6 npoexmmuotui desmenvHocmu
«Mooenuposanue peanvuvix cumyayuil ¢ NOMOUbIO
K8aopammuulx HepageHcmex u «I 0e ucnonv3yromcs
Yuycna, 3anUcanuble 8 CManoapmHom euoe? .

3HaHue CBOMCTB YHCIIOBBIX HEPABEHCTB, YMEHUE
WUTIOCTPUPOBATH UX HA KOOPAWHATHOM MPSIMOM,
MPUMEHSTD MIPU UCCIICIOBAHUU (PYHKIIMU HA
MOHOTOHHOCTb, TOKa3aTeIbCTBE U PEIICHUU
HEpaBEHCTB. Y MEHUE PaclO3HABATh JIMHEUHbBIE U
KBaJIpaTHbIE HEPABEHCTBA, PEIIATh UX, IOKA3bIBATh
pelieHue HEPaBeHCTBA B BUJIE YHCIIOBOTO
IIPOMEXYTKA HA YUCIIOBOU MPSIMOM. Y MEHHE
HAXOJIUTh MPUOJIMKEHHBIE 3HAYEHUE YHCIIA C
HEJIOCTaTKOM U C U30BITKOM, YMEHUE MPUKHIBIBATh
Y IPUMEPHO OIICHUBATH PE3YJIbTAT. Y MEHHE
MPEACTABISATH YACIA B CTAHJAPTHOM BUJE U
BBITIOJTHATH apu(PMETHIECKHE JEHCTBUS C YUCITIAMH,
3alMCaHHBIMU B CTaHAAPTHOM BHU/JIE, UCIIOJIb30BaTh
3aMuCh YKCIIa B CTAHJAPTHOM BHJIE JIJISI BEIPAYKEHUS
pa3MepoB 00BEKTOB, ITUTEILHOCTH MTPOLIECCOB B
pearbHOM MHUpE, CPaBHUBATh YMCIIA, 3alMCAaHHbBIC B
CTaHIApTHOM BHJIE.

YYA

YMeHHe CTaBUTh 1IENH, IIaHUPOBATh CBOIO
NeSTeTLHOCTD, POTHO3UPOBATH PE3YIIbTAaT,
OCYUIIECTBJISITh CAMOKOHTPOJIb U CAMOOILICHKY.
YMeHne yuTaTh MaTeMaTUYECKUA TEKCT U HAXOAUTh
nH(pOpMaIIHIO B yIeOHUKE T0 33/IaHHOH TeMe.
YMeHne npoBoANTH HAOIIOIEHNE, CPaBHEHHUE,
aHallu3, UCCICAOBaHNe, 00001meHne. Y MEHHE
paboTarth 1Mo mpaBuiTy U 00pasily.Y MeHue
BBITIONTHSATH MPUKHJIKY, OIIEHKY pa3Mepa 00beKTOB,




OreHKa U IpUKUAKA pe3yIbTaTa B MPUOIMKEHHBIX
BBIYHUCIICHUSAX.

JUINTEIBHOCTHU peajbHBIX NPOLIECCOB. Y MEHUE
OCYILIECTBIISITh MUHH NPOEKTHYIO JEATEIBHOCTD.
YMeHue BecTu Juanor, yMeHue Ciylarh,
apryMEHTHPOBAHO BBICKA3bIBaTh CBOU CYXKICHHUS.
YMeHue B3auMo1eiCTBOBATh C TOBAPUILAMU 110
KJIaccy B JIEJIOBOM CUTyalluu, paboTaTh B ape U
rpymnne.

JIeMeHThl KOMOMHATOPUKH, CTATUCTHKH U
TeOPHUHU BEPOSITHOCTEMH

[Ipocreiiime KOMOMHATOPHBIC 3a/1a4H.
Oprann3oBaHHbBIA IEpeOOp BAPHAHTOB, IEPEBO
BapuaHTOB. KoMOMHATOpHOE MPABUIO YMHOKECHHUS.

[TocTaHoBKa LM U 3a/1a4 Ha KaXKJA0M YpOKE.
[InanupoBanue yueOHOM NeSTEIBHOCTH HAa YPOKE U
noma. [lonBenenune urora Ha ypoke: YTO HOBOTO
y3HaIIY, 4eMy Hay4dminch. CaMOKOHTPOJIb U
CaMOOIICHKA JOCTHKECHUH.

Habutoienue, ycTaHOBJI€HHE 3aKOHOMEPHOCTH IpU
nepebope BapHaHTOB, IOCTPOEHUU JIepeBa
BapUaHTOB, BBIBOJ IIPaBUJia KOMOMHATOPHOTO
YMHOXCHHS.

Munu npoexm « Kombunamopuxa 80Kpy2 HACH.

O3HaKOMJICHHE ¢ OCHOBHBIMH METO/IaMU PEIICHUS
IpOCTEHIINX KOMOMHATOPHBIX 33/1a4: iepedop
BapHAaHTOB, IIOCTPOEHUE JIEpEeBa BapUAHTOB,
MPABWJIO YMHOXKEHUS. Y MEHHE IPUMEHSTH PABUIIO
KOMOMHATOPHOTO YMHOXKEHUS JUIS PEIICHUs 33124
Ha HAXOXKJIEHUE YK CJIa 00bEKTOB WJIM KOMOMHAIIHI.
YYA

YMeHue CTaBHUTh LIEb U 33/1a4H, TUIAHHPOBATH
JeSITeNIbHOCTb, IPOBOJUTH CAMOAHAIU3 U
CaMOKOHTPOJIb ICATEIHHOCTH.

YMeHue npoBOIUTh OPraHU30BAHHBIN Tepedop
BapHaHTOB, padOTaTh IO MIPABIITY U 00pa3Ily.
YMeHue KOHTaKTHPOBATh CO BCEMH YYaCTHUKAMHU
y4eOHOro Iporecca.

Hrorosoe noBropeHue

[TocTaHoBKa LieM U 3a/1a4 IPU OBTOPEHUU
Mmatepuana. [InanupoBanue yueOHOI e TeTbHOCTH
Ha ypoke u noma. [lonBenenue urora, KOppekuus
3HaHUH. CaMOKOHTPOJIb.

Conep:xanue Kypca «AJreopa-9»

Copepxanue Kypca

XapaKTepI/ICTI/IKa BUI0B ACATCIBHOCTU

[Tnanupyemble pe3yabTaTbl 00y4eHUs

IloBTOpeHue Kypca aiaredpsl 8 kiacca

AKTyanu3aIys 3HaHHH 3a Kypc anreOpsl 8 kiacca

HepaBeHCTBa M CHCTEMbI HEPABEHCTB
JInHeliHbIE U KBapaTHBIE HEPABEHCTBA.
PanvoHansHbIe HEpaBeHCTBA. METO HHTEPBAJIOB.
MHoskecTBa 1 onepanuy Hag HUMU. CUCTEMBI
HEPaBEHCTB.

[TocranoBka nenu u 3a1a4. [lnanupoBanue yueOHoOM
NEeATEIbHOCTH Ha Ypoke U noMa. [lonBenenue urora
Ha ypOKE: 4TO HOBOI'O Y3HAJIU, YEMY HAYYUIIHCh.
CaMOKOHTpOJIb M KOPPEKIIMS 3HAHUMN.

Urenue yueOHUKA C 11€TIbI0 OCBOCHHUSI HOBBIX
3HAHUU, U3BJIeUeHE UH(POPMAIIUU B COOTBETCTBUHU
C TEMOW YpOKa U 3aJaHUEM YUUTEIIS.

YMeHue pacrio3HaBaTh BUIbl HEPABEHCTB:
JUHEHHOE, KBaJpaTHOE, PallMOHAIBHOE, U BEIOMpATh
cnocob pemienus. OCBOCHHE Pa3IMYHBIX METOJOB
peleHus HepaBEHCTB U CHCTEM HEPaBEHCTB.
YMeHHe CTpOUTh T€OMETPUUECKYIO MOJIENb
peleHus HepaBEHCTBA U CUCTEM HEPAaBEHCTB.
YMeHHe HHTEepIPETUPOBATh PE3YbTaT.




BrinonHenue ynpaxHeHUi 110 npaBuity, 00pasiy u
QITOPUTMY IIPHU PELICHUH HEPABEHCTB U CUCTEM
HepaBeHCTB. MccienoBaHre 3HaKOB HEPaBEHCTBA HA
YHCIIOBBIX IIPOMEXKYTKAX, 0OTOOP pe3y/IbTaToB
peuieHusl.

ITouck, oOHapy>keHHe U HCIIpaBlIeHHE OIUOOK.
[TonBenenue uroros. CamMool€HKa 3HAaHUM.

OcBoeHHe MOHATUH MHOKECTBO, JJIEMEHT
MHOECTBA, TyCTOE MHOXECTBO, IIOJIMHOKECTRO,
00BEIMHEHNE U TIEPECCUYCHUE MHOKECTB. Y MEHHE
MOKa3bIBaTh OOBEAMHEHUE U TIEPECCUCHUE
MHOECTB C TIOMOILBIO KPYroB Diisiepa, Ha
YUCIIOBOM MPAMOUN ¥ KOOPIMHATHOM TIJIOCKOCTH.
yya

YMeHHe CTaBUTh 1IENH, TIAHUPOBATh CBOIO
JeSATEIbHOCTD, OCYIIECTBIISITH CAMOKOHTPOJIb U
CaMOOIICHKY. ¥ MEHHE HaXOUTh HH()OPMAITHIO B
ydeOHUKE 10 3a/IaHHO TeMe. Y MEHHE BeCTH
JTAJIOT, yMEHHUE CIIyIIaTh, apTyMEHTUPOBAHO
BBICKA3bIBaTh CBOU CYXKJCHUS. ¥ MEHHE pabOoTaTh MO
paBuily, AITOPUTMY, IO AHAJIIOTUHU. Y MEHUE
aHAJIM3UPOBATH CBOM JCHCTBUS, TPOTHO3UPOBATH U
OLICHUBAThH PE3yNbTaT. Y MEHHE B3aUMO/ICHCTBOBATH
C TOBapHUILIAMHU T10 KJIAcCy, paboTaTh B Mape u
rpymnrme.

Cucrembl ypaBHeHUH
ParnyonansHoe ypaBHEHUE C IBYMs IEPEMEHHBIMH.

Pemenue ypauenusap (x; y) = 0. dopmyna
pacCcTOSHUSA MEXY IBYMsI TOUKAMH KOOPJAUHATHON
IJIOCKOCTH. Y paBHEHHE OKpYKHOCTU. CHCTEeMBI
YPaBHEHUH C IBYMs IEpEMEHHBIMHU. Pelienne
CUCTEM ypaBHEHMI. HepaBeHCTBA U CUCTEMBI
HEPABEHCTB C JBYMs IIEPEMEHHBIMU. MeTOo bl
penieHus: cucteM ypaBHeHUH. CHCTEMBI ypaBHEHUM
KaK MaTeMaTU4eCKUE MOJIEIHN PEaIbHbIX CUTYalUN.

[TocranoBka nenu u 3anad. [ImaaupoBanue yaeOHOM
NesITeNbHOCTH Ha ypoke u oMa. [lonBenenue urora
Ha YpPOKE: UTO HOBOT'O Y3HAJIU, YEMY HAYUUIIHCh.
CaMOKOHTPOJIB.

CaMocTosTenbHOE U3yUeHNE MaTepuana yueOHuKa,
u3BJIeUYEeHUE yueOHOH nH(popMaIMK 0 MeToax
peLIeHus] CUCTEM YpaBHEHUM.

WuTerpanus 3HaHui 10 anredpe ¥ reOMeTpuu Mpu
M3Y4eHUU U IPUMEHEHUU B PEUICHUH 33/1a4 TEM
paccTosiHuE MEXY JABYMS TOUKaMU B
KOOPJIMHATHOMN TIOCKOCTH, YPAaBHEHUE OKPY>KHOCTH
U ypaBHEHHE NPSAMOIL.

[Ipumenenue rpaduyecKkux METOAOB MPH PEIICHUN
YPaBHEHUI, HEPABEHCTB U CUCTEM ypaBHEHUM.
HccnenoBanue B3auMHOTO pacioioKeHUs
rpadMKOB ypaBHEHHUH NPsAMOMA, mapadoibl,
rUNepOOIIbl U AP. C OKPYKHOCTBIO.

MonennpoBaHue pealbHbIX CUTyalluid B BUJIE
cucTteM ypaBHeHUH. OCBOEHHE HOBOTO BH/Ia 33a]1a4
Ha IPOU3BOAUTEIBHOCTb.

3HaHUE ypaBHEHUI OKPY>KHOCTH, IIPSIMOH,
napaboibl, rUnepOoIbl, ypaBHEHUH C MOJLYJIEM.
YMeHHEe IPUMEHATh B PELIEHUN CUCTEM YPaBHEHUI
rpaduyecKre U aHAINTUYECKUE METOJIbl. Y MEHUE
BBINIOJIHATH MPeoOpa3oBaHUE YPAaBHEHHM, BXOIALINX
B CUCTEMY, BBOAUTH HOBYIO IIEPEMEHHYIO,
MHTEPIPETUPOBATH U OLICHUBATH PE3YJIbTAT.
YMeHue npuMeHATh CUCTEMbI YPABHEHHM B
peuieHnu 3a1a4. OCBOeHHE IPUEMOB peLICHUS
3a/1a4 Ha IPOU3BOAUTEILHOCTD TPY/A.

YMeHue npoBoIUTh aHANIU3 U TpaduuecKoe
UCCIIEI0BAHNUE PELICHUS CUCTEM YPAaBHEHUH, B TOM
YHUCIIE C YPABHEHUEM OKPY’KHOCTH, JI€JIaTh BBIBOJBI
U MHTEPIIPETUPOBATh PE3YJIbTAT UCCIEA0BaHUS.
YYA

YMeHue cTaBUTh LEIH, IUTAHUPOBATh CBOIO
JEATEIbHOCTD, OCYIIECTBIIATH CAMOKOHTPOJIb U
CaMOOIICHKY.

YMeHHe unTaTh MaTeMaTHYECKUM TEKCT U HAXOAUTh
nHpopMaltio B ydeOHUKE 10 33JaHHOM TeMe.




Yuacmue 6 npoexmnou deamenvrocmu « Cucmemsi
VPABHEHUl KAK MAmeMamuyecKue MoOeiu PeaibHblx
cumyayuily, «Kuzub 6oKpye Hac: 3a0ayu Ha
nPOU3800UMENbHOCTIb ).

PaGora B mape, rpymre.

[Touck, oOHapyXeHHE U YCTPaHEHUE OMTUOOK IPH
BBITIOJTHEHUH BBIYHUCIICHUH, TOCTPOCHUH IPpapuKOB U
peoOpa30BaHUN BBIPAKCHHUH, PEIICHUN
ypaBHEHUH, BXOAAIIMX B cucTeMy. OLeHka
JIOCTOBEPHOCTH M MHTEPIIPETALIMS pe3yJibTaTa
pelICHHUS.

[TonBeieHNE UTOTOB: YTO HOBOTO Y3HAIIU, YEMY
Hayuriich. CaMOOlIeHKa 3HaHUM.

YMeHue Ha HarIAJHO-UHTYUTHBHOM YPOBHE
IIPOBOJIUTH HAOJIIOJJCHNE, UCCIIEJOBAHUE, aHAIU3,
JIeNIaTh BHIBOJIBI. Y MEHUE MEPEBOAUTH HHPOPMALIUIO
C HarJIAJHO-UHTYUTUBHOIO YPOBHS Ha pabouuit
YPOBEHBb BOCTIPHATHA. Y MeHHE paboTaTh 1Mo
IpaBULy, aITOPUTMY, 00Opa3Ly. Y MeHue
OCYILECTBIIATh IPUKUJIKY U OLIEHKY pe3yibTara ¢
TOYKH 3PEHUS €r0 JOCTOBEPHOCTH. Y MEHHE
JIOTUYECKH MBICIIUTD, PacCyKaaTh, JOKa3bIBaTh
YTBEPXKICHHUS.

YMeHue BecTu Juanor, yMeHue ciylarb,
apryMEHTHPOBAHO BBICKAa3bIBaTh CBOU CYXKICHHUS.
YMeHue B3auMoIeicTBOBATh C TOBApUILAMH 110
KJIACCY B J€JIOBOM CUTYalIMH.

YucnaoBble pyHKIMU

Oyukuus. HezaBucumas v 3aBucuMas epeMeHHEBIE.
Omnpenenenue yucnoBon pyukiuu. Od1acTh
orpeeneHus U 00JIacTh 3HAYCHUN (QYHKIUH.
EctecTBeHHas 00aacTh onpeneneHust pyHKLINH.
Crnioco0sl 3aanus pyHkimu. CBoicTBa (PYHKIIUH.
YeTHble U HEYETHBIE PYHKIMU. AJITOPUTM
uccienoBanus (yHKIIMK HA 4YeTHOCTh. [ paduku

YEeTHOW M HeYeTHOU PpyHKImi. OyHKIUNY =
x™ (n € N), ux cBoiictsa u rpadpukm.
Oynximny = X~ (n € N), ux cBoiicTsa u
rpapuku. OyHKkuua y = 3\/1 €e CBOMCTBA U
rpagux.

ITocTanoBKa Lenu 1 3a1a4 Ha KaXJI0M YPOKE.
[TnanupoBaHue yueOHOM NeSATEILHOCTH HA YPOKE U
noma. [logseneHne nrora Ha ypoke: 4To HOBOTO
y3HaJIX, 4eMy Hay4dmincb. CaMOKOHTPOJIb U
CaMOOILICHKA 3HAHUM.

Onucanvie CBOHCTB QyHKITUH y = kx?,y = S y =
ax? + bx + ¢,y = Vx,y = |x|. UccnenoBanue
GyHKIUH.

3ananue GyHKUUN pa3HbIMU CIIOCO0aMU U
MOCTPOEHUE IPaPUKOB.

W3yueHne HOBBIX CBOMCTB (DYHKIIMIA: YETHOCTh U
He4YeTHOCTb. MccnenoBanue pyHKIMM Ha YETHOCTD
Y HEYETHOCTbH COTJIACHO AJITOPUTMY.

Nzyuenue cBoiicTB pynkiuit y = x™ (n € N),

y =x""(n € N), y = Vx, IOCTpOoeHHUE UX TPa(UKOB.
[Ipumenenue rpadukoB QyHKIUN K PEILIEHUIO
YPaBHEHUI, HEPABEHCTB, CUCTEM YPAaBHEHUH U
HEPABEHCTB.

Yuacmue 6 npoexmmoii desmenvnocmu « Onucanue
PeanbHbIX NPOYECcCco8 ¢ NOMOWBIO 2pAduKos
@yuxyuily = x" (M€ N),y = x7" (n € N)».

[Touck peuienus B mpoOIeMHON CUTYalUU:
HETOYHOCTb U HEJOCTATOYHOCTh IPUMEHEHUS
rpaduyecKoro MeToja pelieHus ypaBHeHusa = x",

YMeHue BIYUCIATh 3HAYCHUS (PYHKIIHMA, 33 JaHHBIX
(dhopMynaMu, COCTaBIATH TaOIUIIBI 3HAYCHHM
(YHKITUY, paciO3HABATH BHUJIBI H3y4aeMbIX
(byHKIUH, c1ocOOBI UX 331aHUS, CTPOUTH TpaduKHy,
OIMCHIBATh CBOMCTBA (DYHKIHA, OCYILIECTBIISTH
napasuieTbHBINA epeHoc rpaguka GyHKIUUy =
f(x)Ha KOOPIMHATHOM MJIOCKOCTU. Y MEHUE
UCTIONB30BaTh QYHKIIMOHATBHYIO CHUMBOJIMKY IS
3aMuCcH pa3HOOOPa3HbIX (PAKTOB, CBA3AHHBIX C
paccMaTpuBaeMbIMU (DYHKIIUSIMU; UCIIOJIB30BATh
(dbyHKIIMOHATBEHO-TpadUUECKHE MPEICTABICHUS IS
pELICHUS U UCCIIEI0BaHUS YPABHEHUM, PEILICHUS
CHCTEM YpaBHEHUI U HEPABEHCTB. Y MEHUE
HAXOJWTh pPElIeHHE B IPOOIEMHOM CUTYaIIUH.
Yya

YMeHHe CTaBUTh 1IENH, IIaHUPOBATh CBOIO
JeSITeNIbHOCTh, OCYIIECTBIISATh CAMOKOHTPOJIb U
CaMOOIICHKY.

YMeHne 0CO3HaHHO YUTATh MAaTEMaTHIECKUN TEKCT,
HaXoIUTh HH(pOpPMAIIHIO B YIeOHUKE IO 33T1aHHOM
TeMe. YMEHHEe Ha HalISITHO-UHTYUTUBHOM YPOBHE
MIPOBOJNTH HAOIIOICHUE, HCCIIEI0BaHNE, AaHATTU3,
JIeaTh BBIBOJIBI. Y MEHHE TIEPEBOIUTH HH(POPMAITHIO
C HAIJISITHO-MHTYUTHBHOTO YPOBHS Ha pabo4uii u




— 10 aHAJIOTHH C PEHICHUEM MPoOIIeMBI x2 = a.
3HAKOMCTBO C HOBOI MaTeMaTHYEeCKOI MOIEITHIO V/x.
PaGora B mape u rpymre.

[ToaBeaeHne UTOTOB: YTO HOBOT'O Y3HAJIH, YEMY
Hayuriich. CaMOOlIeHKa 3HaHUMN.

nasiee Ha GOpMaNIbHBIN YPOBEHb BOCIIPUSITHS.
YMenue peniats 1o o0pasiy 1 anropuTmy,
MPOBOJIUTH AHAJIOTUU. Y MEHUE OCYILIECTBIISATD
IPOEKTHYIO IEATEIbHOCTb.

YMeHue BeCTH 1Uajior, yMEHHUE CIIyIIaTh,
apryMEHTHPOBAHO BBICKA3bIBaTh CBOU CYXICHHUS.
YMeHue ObICTPO BKIIFOUATHCS B ACSATEIBHOCTD,
B3aMMOJICHCTBOBATH C TOBAPHILIAMH IO KJIACCy B
JIETIOBOM CHUTYallUH.

IIporpeccuu

Yucnossie nocienoBarenbHocT. CrIocoObI 3aaHus
YHCIIOBBIX MOCJIEI0BATEILHOCTEH (aHAIUTUYECKUA,
CJIOBECHBIN, PEKYppEHTHBIH ). CBONCTBA YUCIOBBIX
nocneaoBarenbHocTel. ApupmMerndeckas
nporpeccusi. @opmyia N-ro wiena. Popmyna
CYMMBI YWICHOB KOHEYHON apu(pMeTnyecKoit
Iporpeccuu. XapakTepuCTUYECKOE CBOUCTBO.
I'eomeTpuueckas nporpeccus. . @opmyna N-ro
yiieHa. opmynna cyMMbl YWIEHOB KOHEUHOU
reOMETPUUYECKOI Mporpeccuu. XapakTepucTUIeCKoe
cBoiicTBO. [Iporpeccun u 6aHKOBCKHE pacyeThl.

ITocranoBka Lenu u 3a1a4 Ha ypoke. [Inanuposanue
y4eOHOM IesITeTLHOCTH Ha YPOKE B JIOMa.
IlonBeneHue urora Ha ypoke: YTO HOBOTO Y3HaJIH,
4yeMy Haydmincb. CaMOKOHTPOJIb U CAMOOLIEHKA
JOCTU)KEHUI.

N3yuenne MaTepuaia ydeOHUKA C LEJIBbIO OCBOCHMUS
MOHATUSAMU:IIOCIIE0BATENILHOCTD, 3a/laHUE
MOCTIeI0BATEIbHOCTH, TpaduK
[0CJIe10BaTeNbHOCTH, (hOpMYIIa N-ro YjeHa.
OcBoeHue MOHATUH apuPMeTHIecKas U
reoMeTpHUecKasi IPOrpeccuu, BbIBOJ (popMys N-To
YJIeHa, CYMMbI YWIEHOB KOHEYHOH apu(dMeTnyecKoi
U TEOMETPUYECKON NPOTPECCUH,
XapaKTEpUCTUYECKUX CBOUCTB. MccienoBanue
MIOCJIEZI0BATEIBHOCTEN, B TOM YHCIIE
apu(pMeTHYeCcKoil U reOMeTPUUECKO MPOTrPECCUil.
BeinonHenue ynpaxHeHui Ha IpUMeHeHne GopmyIl
N-TO YjieHa, CYMMbI YWIEHOB KOHEUHOM
apupMeTHYeCcCKol U TeOMeTPUIECKOil Mporpeccuu,
XapaKTepUCTHUECKUX CBOUCTB.

MopenupoBaHie OaHKOBCKHUX PacyeTOB C TOMOIIIbIO
nporpeccuii. Pabota B rpymme.

Yuacmue 6 npoexme «lIpocpeccuu kax
mMamemamuyeckue Mooenu peaibHbiX CUMmyayuiiy.
Ocy1ecTBI€HNE CAMOKOHTPOJIS PELICHMS,
oOHapyKeHHe, TOUCK U YCTpaHEHUE OIIHOOK.

O3HakoMJIEHHE C HOBOW MaTeMaTUYeCKOW MOJEIIbIO
— YUCIIOBAsl MOCJE0BATENBHOCTD, apu(METHIECKAs
U TeoOMeTpuYecKasi MpOorpeccuu, Cocodamu 3aiaHust
HI0CJIEI0BATEIbHOCTEH, (hopMynamMuN-TO YieHa,
rpaduKaMHYMCIOBBIX MTOCIEI0BATEIHLHOCTEH.
3nanue GopMysn N-TO WiIeHA, CYMMBbI YJICHOB
KOHEYHOU apu(PMETHIECKON ¥ reOMETPHIECKOM
MIPOTPECCHH, XaPAKTEPUCTUIECKUX CBOMCTB.
OcBoeHre HOBOM TEPMHHOJIOTUU, HOBBIX CUMBOJIOB
¥ 0003HaueHU. YMeHHE paclio3HaBaTh
apupMEeTUYECKYIO0 M T€OMETPUUECKYIO ITPOTPECCUH,
HAXOJWTh HEU3BECTHBIN KOMITOHEHT (POPMYJIBI N-TO
yiieHa, GOopMYIIbl CYMMbI KOHEUHON
apuMETUYECKON UM TeOMETPUUECKOM
MPOTPECCUH, MPUMEHSITh XapaKTEPUCTUUECKOE
CBOMCTBO Iporpeccuu. 3HaHUE POPMYJIbI CIOKHBIX
MPOLIEHTOB. ¥ MEHHE NMPOU3BOIUTH HECIOKHBIE
pacyeTsl MPOIIEHTOB OAHKOBCKUX OTIEPAIIHA.
YMeHHne MOJeNnpoBaTh peabHbIE CUTYAI[UU C
MTOMOIIBIO OCIIEA0BATEIBHOCTEH.

YYA

YMeHue CTaBUTh 1ENH, TFIAHUPOBATh CBOIO
JeSATEeIbHOCTh, MPOrHO3UPOBATH PE3YJIbTAaT,
OCYIIIECTBIISITH CAMOKOHTPOJIb M CAMOOLIEHKY.
YMeHue ynTaTh MaTeMaTUYECKUM TEKCT U HAXOAUTh
nH(popmMalnio B yueOHUKE MO 3a/1aHHOM TeMe.
YMeHHe unTaTh YTBEPKICHUS, 3alIMCaHHbIE HA
MaTeMaTHYECKOM SI3bIKE B 3HAKOBO-CUMBOJIBHOM
¢dbopme. YMeHnne Hab01aTh, HAXOAUTh




3aKOHOMCPHOCTH, BBIABUI'ATb TUIIOTC3bI, IPOBOJAUTH
00ocHOBaHHE. YMEHHE NEPEXO/UTh OT HATJISITHO-
WHTYUTHBHOTO YPOBHS BOCHPUATHS K pabouemy u
nanee GopMarbHOMY YPOBHIO. YMEHHE IPOBOAUTD
aHaJIN3, NCCIIEA0BaHNeE, JIeJlaTh 000CHOBaHHBIC
BBIBOJIBI. Y MCHHUE BBIIOJIHSATH ACHCTBHS IO
¢bopmyIe, npaBuity, oopasiy. YMeHue
MOJICJIUPOBATh PeaibHbIC CUTYALH. Y MCHHE
OCYHICCTBJIATL MUHHU ITPOCKTHYIO ACATCIILHOCTD.
VMeHHe BECTH TUaJIor, yMEHHE CITyLIaTh,
APTrYMCHTHUPOBAHO BBICKA3bIBATh CBOU CYKIACHUS.
YMeHue B3auMOACHCTBOBATh C TOBAPHUIIIAMH I10
KJIaccy B JICJIOBOM CHTyallly, paboTaTh B rape u
rpyIIe.

DJieMeHTbl KOMOMHATOPUKH, CTATUCTHKH 1
TeOPHUHU BEPOSITHOCTEMH

Kombunatopusie 3anaun.lIpaBuino yMHOKEHHUS.
®akropuai. [lepecraHoBKH.

Crarucruka — qu3aiin nadopmarun. I pynmuposka
unpopmanuu. O6muit psan nanueix. Kpatnocts
BapHaHThl U3MepeHusl. TabauuHoe npecTaBiIeHue
uHpopmanuu. Yacrora BapuaHTsl. ['padudeckoe
npencrasieHue nHdopmanuu. [lomuron
pactpeneneHus JaHHbIX. ['ucTorpamma. Yuciaossie
XapaKTEPUCTUKU JAHHBIX U3MEPEHHUS.
BepositHocTh. CobbiTHE. Kitaccuueckas
BEpPOSATHOCTHAs cxema. [IpoTMBONOIIOKHBIE
coObITHs. HecoBMecTHbIE coObITHS. BeposTHOCTD
CYMMBI IBYX COOBITHI. BeposTHOCTh
IPOTHBOIOJIOKHOTO COOBITHSL.
DKCIEepUMEHTAIbHBIE JAHHBIE U BEPOSATHOCTH
coObITHH. CTaTHCTHYECKask yCTOWYMBOCTD U
CTaTUCTUYECKAsI BEPOSTHOCTD.

ITocTanoBKa Lenu 1 3a1a4 Ha KaXJI0M YPOKE.
[InanupoBanue yueOHOM NEATEIBHOCTH HAa YPOKE U
noma. [logseneHne nrora Ha ypoke: 4To HOBOTO
y3HaJu, 4yeMy Hayduiaucb. CaMOKOHTPOJIb U
CaMOOLICHKA JOCTUKEHHUI.

Habmronenue, ycTaHOBIEHUE 3aKOHOMEPHOCTH TIPU
nepedope BapuaHTOB, TIOCTPOCHUH JIepEBa
BapHaAHTOB, BBIBOJ] MIPaBUIIa KOMOMHATOPHOTO
YMHOKEHHUS.

VYuyacTue B mpoBeieHuH kcriepumenTa. Coop,
0o0pa0oTKa 1 npeacTaBieHue HHPOPMAaIIIH.
O3HaKOMJIEHHE ¢ HOBOW MaTEMAaTHYECKON MOJEIIBIO
— KJIACCUYECKOW BEPOSITHOCTHOM CXEMOM U
pUMeHeHHe (HPOPMYIIBI TSl TIOJICYEeTa BEPOSATHOCTH.
MareMarnueckoe MOACIMPOBAHNUE MTPOCTEUIINX
BEPOSITHOCTHBIX CUTYAIIHi.

Munu npoexm «HMepol u epossmuocmu cOObImMuL».

YMeHue npuMeHsATh OCHOBHBIE METO/Ibl PELLICHUS
KOMOMHATOPHBIX 33/1a4: 1epedop BapuaHTOB,
IIOCTPOCHHUE JAE€PEBA BAPDUAHTOB, IIPABUIIO
YMHOXEHHS. Y MEHUE IIPUMEHSATD IIPABUIIO
KOMOMHATOPHOI'O YMHOXKEHHUS JUIsl pellIeHUs 3a/1a4
Ha HaXOXJIeHHe Yrciaa 0OBEKTOB MM KOMOMHAIIMH.
OcBoeHue MOHATHS (aKTOpUall, yMEHUE NPUMEHSTh
orpejienieHue (pakropuana B pereHuu
KOMOMHATOPHBIX 3a/1a4.

O3HaKOMJIEHHE ¢ HOBOW MaTEMAaTHYECKON MOJEIIBIO
— KJIACCUYECKOM BEPOSITHOCTHON CXEMOM U
(opMyII0# 17151 To/IcYeTa BEPOSITHOCTH.

3HaHUE OCHOBHBIX BUJIOB CIy4YailHBIX COOBITHI:
JIOCTOBEPHBIE, HEBO3MO)KHbBIE, HECOBMECTHBIE
COOBITHSL, COOBITHSI, TPOTUBOIOJIOKHBIE JAHHBIM;
CyMMa JIByX CIly4ailHbIX COOBITHH. Y MeHHE
IIPOBOJIUTH J10KA3aTEIbCTBO (POPMYII U TEOPEM.
3HaHUe YMCIOBBIX XapaKTePUCTUK HH(POpMAIINH,
MIOJIyYE€HHOM B pE3yJIbTaTe YKCIIEPUMEHTA. Y MEHHE
IIPOBOJUTH SKCIIEPUMEHT. Y MEHME HCII0JIb30BATh
METO/Ibl CTATUCTHUECKON 00pabOTKHU pe3ynbTaToB
M3MEpPEHUH, TOIYYEHHBIX [IPU POBENECHUN
JKCIIEPUMEHTA. Y MEHHE IPYNIUpPOBaTh IaHHBIE,
IPOBOJIUTH 00pabOTKY JAHHBIX, IPEJICTABIISAThH




nH(OPMAIIHIO B BHJIE TAOIUII, TUArpamm,
TUCTOTpaMM, TpadUuKoB.

YYA

YMeHHe CTaBUTh 1IeITb U 33]1a4H, IJIAHUPOBATh
NESTENIbHOCTb, IPOBOJIUTH CAMOAHAIIU3 U
CaMOKOHTPOJIb IS TSILHOCTH.

YMeHue npoBOIUTH IKCIIEPUMEHT, I00BIBATH,
00pabaThIBaTh M MPEJCTABIATh HHPOPMAIIHIO,
paboTarh Mo MpaBUILy U 00pa3ILy.

YMeHHe KOHTaKTUPOBATh CO BCEMHU Y4aCTHHUKAMHU
y4eOHOTO nporecca.

Hrorosoe noBTopenue IlocTaHoBKa L€y U 3a/1a4 IPU IOBTOPEHUU
Uwucnosbie BeIpakeHUsl. AJreOpanyeckue Marepuana. [InanupoBanue yueOHOM AESITEIBHOCTH
BbIpaxeHusl. yHKIMU U rpaduKy. YpaBHEHUS U Ha ypoke u joMa. [loaBeneHue utora, KOppeKIus
cucTeMbl ypaBHeHHI. HepaBeHcTBa U cHCTEMBI 3HaHUMU.

HEpaBEHCTB. 3a/]aul Ha COCTABJICHUE YPAaBHEHUI [TonroToBka K HTOrOBOH aTTeCTALMH 110

WIN CHUCTEM YpaBHEHUH. Apudmerndeckas u MatemaTtuke. CaMOKOHTPOJIb.

IrCOMCTPHUUCCKAA IIPOrpCCCUM.

2. COAEP) KAHUME KYPCA «'EOMETPUS»

Harasignas reomerpusi. Harmsinaeie npenctaBienust o GuUrypax Ha IIIOCKOCTH: MpsMas, OTPE30K, JIyd, Yo, JIoMaHasi, MHOTOYTOJbHUK, OKPY>KHOCTD,
Kpyr. YeThlpexyroibHUK, MPSIMOYTOJIBHUK, KBaApar. TpeyrosbHUK, BUABI TPEYTrOJAbHUKOB. [IpaBuiibHBIE MHOTOYrOoJbHUKH. M300pakeHrne reoMeTprdecKux
¢buryp. BzaumHoe pacrnosioxeHue IByX MPsIMbIX, IBYX OKPYKHOCTEH, MPSMOI 1 OKPYKHOCTH.

JnuHa otpeska, nomaHou. [lepumerp MHOroyronpauka. EqnHUIbEI n13MepeHus 1uHbl. M3MepeHne IIuHbl 0Tpe3Ka, TOCTPOCHUE OTPE3Ka 3aIaHHOM JJTUHBI.

Bune! yrnos. I'pagycHas mepa yria. i3mMepeHne 1 HOCTpOESHUE YITIOB ¢ TOMOIIBIO TPAHCIIOPTUPA.

[HonsTne mnomanu Gurypsl; eIMHULB U3MepeHus Tuiomanu. [hnomane npsMoyroiapHUKa U IJIoM@aAb KBaapara. [IpubnukeHHoe n3MepeHue MIomaiei
¢buryp Ha kneruaToit Oymare. PaBHoBenukue Gurypsi.

Harnsagnele nmpencraBieHuss O MPOCTPAHCTBEHHBIX (urypax: KyO, Mmapaijenenumes], npu3Ma, nupamuia, map, cdepa, KoHyc, UUiauHap. M3o0paxeHue
nmpocTpaHcTBeHHBIX (uryp. [Ipumepsr ceuenuii. Muororpannuku. [IpaBunbHble MHOTOrpaHHUKHU. [IprMepsl pa3BepTOK MHOTOTPAaHHUKOB, IIMIUHAPA H KOHYCA.

[Tonsitne o6bema; enuaUIBI 00beMa. O0BEM IPSIMOYTOJILHOTO MapajuieNienumesa, Kyoa.

[TonsiTue o paBeHctBe Guryp. LlenTpansHas, oceBas U 3epKaibHasi CAMMETpUH. M300paskeHne CHMMETPUIHBIX (pUryp.

I'eomerpuueckne ¢urypsnl. [Ipsameie u yrael. Touka, mpsmasi, mIOCKOCTb. OTpe3ok, Jyd. Yroj. Buael yrimoB. BepTukanbHblE W CMEKHBIEC YIJIBL.
buccekrpuca yria.

[TapannensHple W nepecekarommecs npsmele. [lepneHaukynspHele mnpsMble. TeopeMbl O NApPALIENBHOCTH W IMEPHEHIUKYISIPHOCTH IPSMBIX.
[lepnenaukynsip U HaKJIOHHAS K TpsiMoi. CepeIMHHBIA EPIEHANKYIISP K OTPE3KY.

['eomeTpuueckoe MecTo Touek. CBOMCTBA OMCCEKTPUCHI YTiIa U CEPEIMHHOTO MEePIEHANKYISPA K OTPE3KY.




Tpeyronsauk. BeicoTa, Meanana, OMcceKTprca, CpeiHss JIMHUS TPEYTrolbHUKA. PaBHOOEIpeHHBIE U paBHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA M MPU3HAKH
paBHOOepeHHOro TpeyroapHuka. [Ipu3Haku paBeHcTBa TpeyroabHUKOB. HepaBeHCcTBO TpeyronbHuKa. COOTHOLIEHUS MEXY CTOPOHAMHU U YIIIaMH TPEYTOJIbHUKA.
Cymma yrioB TpeyroibHuka. Buemnue yriel TpeyrosnbHuka. Teopema @aneca. [lomobue tpeyrompHukoB. [Ipu3Haku momobus TpeyroibHHUKOB. Teopema
[Tudaropa. Cunyc, KOCHHYC, TAaHT€HC, KOTAHT€HC OCTPOTO yria IPsIMOYTOJIbBHOTO TpeyroyibHuKa U yriaoB oT 0 mo 180°; mpuBeneHue k octpoMy yriy. Pemenue
IIPSIMOYTOJIBHBIX TPEYroJIbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIbl, CBSI3bIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJHOTO U TOTO K€
yria. Pemenue TpeyrojipHUKOB: TeOpeMa KOCUHYCOB M TE€OpEMa CUHYCOB. 3aMe4aTeIbHble TOUKH TPEYTOJIbHUKA.

YetsipexyronpHuK. [lapannenorpamm, ero cBoiicTBa u npusHaku. IIpsMoyronsHuk, KBajgpar, poM0, X CBOMCTBA M MPU3HAKU. Tpamnenusi, CpeaHss JINHUSL
TpanenuH.

MHoroyroiabHuK. Beimykiibie MHOTOyrojapHUKH. CymMMa YIJIOB BBIIYKJIOTO MHOTOYTOJIbHUKA. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

OxpyxHocth U Kpyr. Jyra, xopaa. Cekrop, cermeHT. LleHTpanbHbII yroj, BIMCAHHBIMA YroJj; BEJIMYMHA BIMCAHHOIO yrija. B3zauMHOe pacrosiokeHue
IIPSIMON U OKPY>KHOCTH, IBYX OKpyxHocTel. KacaTenpHas u cekyuias K OKpYKHOCTH, UX CBOICTBa. BrnycaHHbIE U OMMCAHHBIE MHOI'OYTOJIBHUKH. OKpYKHOCTbD,
BIINCAHHAs B TPEYTOJIBHUK, U OKPYKHOCTb, OIIMCAHHAs OKOJIO TPEYTOJIbHUKA. BricaHHbIe M ONMCaHHBIE OKPY>KHOCTH IPAaBUIIbHOTO MHOTOYTI'OJIbHUKA.

I'eomerpruueckue npeodpazoBanus. [lonstie o paBenctse ¢uryp. IloHsATHE O IBM)KEHUH: OCEBasi W LIEHTPAIbHAS CUMMETPHH, MapajuIeIbHbIA IIepeHoc,
noBopoT. [Touarue o nogobun Guryp 1 roMOTETUH.

Pemienue 3a1a4 Ha BBIYHCIICHHE, I0OKA3aTEIBCTBO M MOCTPOCHUE C UCTIOIB30BAaHUEM CBOMCTB U3YUEHHBIX (DUTYD.

H3mepenne reomeTpu4ecKux BeJn4nH. [yinHa otpeska. PaccTosHue oT TOUkH 10 NpsAMON. PaccTosHMe MexXy apaliebHbIMU IPSIMBIMU.

[IepuMeTp MHOTOYrOJIBHUKA.

JliHa OKPYKHOCTH, YUCJIO 7, JJINHA AYTH OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBHE MEXY BEJIMYMHOM LIEHTPAIBHOIO YIJIa U JUIMHOW JYyI¥ OKPYKHOCTH.

[Tonstne miomanu miockux ¢uryp. PaBHOcocTaBineHHble W paBHOBedaMkue ¢urypsl. Ilmomaaps npsMoyrosbHuka. [lnomanu napanienorpaMma,
TpeyrojpHUKa U Tpanenun. [lnomans MHOTOyromsHuKa. [Inomans kpyra u miomaas cekropa. COOTHOIEHUE MEXTy TUTOIIASIMH TOTOOHBIX (QHUTYD.

Pemienue 3a1a4 Ha BBIYMCICHNE M JOKA3aTEIbCTBO C UCIIOIb30BAHUEM U3YUEHHBIX (POPMYIL.

Koopannarel. YpasHenue npsamoi. KoopanHatel cepennbl otpe3ka. @opMyiia pacCTOSIHUSA MEXAY ABYMS TOUKaMU IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BekTtopbl. /[nuHa (Moxyns) BekTopa. PaBeHcTBO BekTopoB. KosnmHeapHsie BekTopbl. KoopanHaThl BekTOpa. YMHOXKEHHME BEKTOpa Ha YHUCIO, CyMMa
BEKTOPOB, Pa3JI0KEHHE BEKTOPA I10 IBYM HEKOJIJIMHEapHbIM BekTopam. CKaIsipHOE MPOU3BECHIE BEKTOPOB.

3.1. KanengapHo-TeMaTH4YecKoe IUIAHUPOBaHue ajredpa 7 Kiacc

Ne Tema pa3gena Tema ypoka KoJu-Bo yacos Hara
1-4 UwrcnoBsie U anreOpandecKue 2.09,3.094.09,6.
YucnoBsle u anredpanyeckre BolpaxeHus. BxoaHas KoHTposbHas paboTa 4
BbIpaxxeHus1(17) 09
>-6 YTO Takoe MaTeMaTUYECKUH A3BIK 2 209,
10.09
7-9 11.09
YUrto Takoe MaTeMaTuyecKkas MOJEIb 3 13.09
16.09
10-13 JInHeHOEe YpaBHEHHE C OJTHOM IMepeMEHHOM. 3aaui Ha COCTABJICHHE 4 17.09
ITMHENHBIX YPaBHEHUH C OJTHOM 18.09




20.09

23.09
14-16 24.09
Koopaunatnas mpsimast 3 25.09
27.09
17 KontponbHas pabora Nel 1 30.09
18-19 Uluneiinas pynkmus(14) KoopauaatHast mII0CKOCTh 2 1.10,2.10
20-23 UluneiiHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMHU 4 4.10,7.10
8.10,9.10
24-27 11.10
14.10
JInneitnas QyHKIHS 4 15.10
16.10
28-30 18.10
B3anMHoOe pacnoioxeHne rpaiKoB TMHEWHBIX (PYyHKITHHA 3 21.10
22.10
31 KonTponbHast pabota No2 1 23.10
32 CTeleHb C HATYPATEHEIM YTo Takoe CTeNeHb ¢ HaTypaJlbHbIM I10Ka3aTeleM
. 1 25.10
MoKa3aTelieM U ee cBoicTBa(8)
33 Tabnuia OCHOBHBIX CTEIICHEH 5.11
34-35 . 6.11
CBolicTBa CTETIEHU C HATYPaJbHBIM MTOKa3aTeIeM 2 811
36-37 . 11.11
'YMHOKEHUE U JIeIeHHEe CTeTIeHel ¢ OJJUHAKOBBIM MTOKa3aTeleM 2 1211
38 CtereHb ¢ HyJIeBBIM MTOKA3aTeIeM 1 13.11
39 KontpoabHas pabora Ne3 1 15.11
40 OnuouneHb1, Onepanuu Hax [Tonsitue onHounena. CTaHAAPTHBIN BUJ OJTHOUJICHA 1 18.11
onHowieHamu(11)
41-43 19.11
CriokeHue ¥ BBIUUTaHUE OJHOUYJIEHOB 3 20.11
22.11
44-46 25.11
'YMHOXEHIE OQHOWIEHOB. Bo3BeneHne oqHOWIEHA B CTENEHD 3 26.11
27.11
47-49 29.11
JleneHne oJHOWIECHA HA OJHOWICH 3

2.12,3.12




50 KonTponbnas padota Ned 1 4.12
o1 MuoroseHbl, onepauyi Haa OCHOBHBIE ITOHITUI 1 6.12
onHowieHamu(20)
52-54 9.12
(OCHOBHBIE TIOHATHS 3 10.12
11.12
55-57 13.12
'YMHOkKEHHE MHOTOWJICHA HA OJTHOWICH 3 16.12
17.12
58-61 18.12
20.12
'YMHOKEHME MHOTOWICHA HA MHOTOYJIEH 4
23.12
24.12
62-66 25.12
27.12
DopMyITbl COKPAILICHHOTO YMHOXEHUS 5 13.01
14.01
15.01
67 MeTo1 BBIZICIICHHS TIOJIHOTO KBaAparTa 1 17.01
68-69 20.01
JleneHne MHOTOWICHA HA MHOTOWICH 2 2101
70 KonTponbaas padorta No5 1 22.01
71 PaznokeHre MHOTOYWIEHOB Ha
YTo Takoe pa3iioKeHHEe MHOTOYJIEHA HA MHOYKUTENN U 3a4€EM OHO HY)KHO 1 24.01
MHOKUTEnH(24)
72-74 27.01
BriHecenre 00111ero MHOKHUTENS 32 CKOOKH 3 28.01
29.01
75-77 31.01
Crioco0 TpymimupoBKH 3 3.02
4.02
78-83 5.02,7.02
10.02
Pa3noskeHrne MHOTOUJIeHa Ha MHOYKUTENN € TIOMOIIBIO PopMYyIT 6 11.02
COKPAIIEHHOTO YMHOKEHUS 12.02
14.02
84-87 Pa3noxxeHre MHOTOWIEHA HA MHOKHUTENH C IIOMOIIBIO KOMOUHAIINHA 4 17.02
a3JMYHBIX IPUEMOB 18.02




19.02
21.02

88-91

CokpaiiieHue anreopandeckux Apooeit

24.02
25.02
26.02
28.02

92-93

ToxnecTBa

2.03,3.03

94

KonTtposbHast pabota Neb

4.03

95-98

Oynknusg y=x*(12)

DyHKIUS y=X>

6.03
10.03
11.03
13.03

09-102

['padmyeckoe penieHue ypaBHEHUN

16.03
17.03
18.03
20.03

103-105

YTto 03HauaeT B MaTeMaTHKe 3amuch y=f(x)

30.03
31.03
1.04

106

KonTponbHast pabota Ne7

3.04

107-108

Cucrema IByX JTUHEHHBIX YpaBHEHHUN
c 1ByMs nepeMeHHbIMU(17)

OCHOBHBIE TOHATUA

6.04
7.04

109-112

MeTo/1 ITOICTAHOBKU

8.04
10.04
13.04
14.04

113-116

MeToa anreOpandecKoro CiI0KEeHUS

15.04
17.04
20.04
21.04

117-122

CucremMa ByX JJUHEHHBIX YpaBHEHHI ¢ IByMsI IEPEMEHHBIMU KaK
MaTEMaTUYECKUE MOJEIH PEaIbHbIX CUTyalul

22.04
24.04
27.04
28.04
29.04
6.05




123 KonrtponbHas pabora Ne§ 1 8.05
124-135 12.05
13.05
15.05
18.05
19.05
[ToBTopenue(11) [ToBTOpeHue 12 2005
22.05
25.05
26.05
27.05
136 HToroBast KOHTpoIbHas paboTa 1 29.05
KasiengapHo-temaTnyeckoe IiiaHupoBanme ajaredpa 8 kiacc
Ne Tema pa3aena Tema ypoka Kou1-Bo yacoB Hara
1-3 E;;TC(;F();{HG Kypea anrebpet 7 [ToBTOpEeHue Kypca anredpsl 7 Kiacca 3 2'05?5309
4-5 AnrebOpanueckue apoou(26) OCHOBHBIC TIOHATHUS 2 6.09,9.09
6-9 11.09
o . 12.09
OcHOBHOE CBOMCTBO ayiredpandeckoi qpoou 4 13.09
16.09
10-11 CnoxeHne ¥ BBIYATaHHE areOpandecKux Apooei ¢ OqMHAKOBBIMU 5 18.09
BHAMEHATENSIMU 19.09
12-15 20.09
CnoxeHue U BIYUTaHHE areOpandyeckux ApoOeil ¢ pa3HbIMU 4 23.09
BHAaMEHATEISIMA 26.09
27.09
16 KontponsHas pabora Nel 1 30.09
17-19 . 2.10
YMHOXEHUE U JiefieHne anredpandeckux apooeil. Bossenenue 3 310
anredpandeckoi Jpodu B CTENEHb 4'10
20-22 7.10,9.10
[TpeoOpa3oBaHue pallMOHATBLHBIX BBIPAXKEHUN 3 10.10
23-25 11.10
[IepBbIe mpeaCTaBIECHNs O PEIIEHHH PAlMOHAIBHBIX YPABHEHUI 3 14.10

16.10




26-28

CremneHb ¢ OTPULATCIIBHBIM LICJIBIM ITOKA3aTCIIEM

17.10
18.10
21.10

29

KonTtposbHast pabota No2

23.10

30-31

Dynkiusa y=vx. CBoiicTBa
KBaJpaTHOTO KOpHA(25)

PaniroHansHbBIE YHCHa

24.10
25.10

32-34

[lousTue KBaAPATHOI'O KOPHA U3 HCOTPUIATCIIBHOI'O YK JIa

6.11,7.11
8.11

35-36

I/IppaHI/IOHaJ'IBHBIC qucia

11.11
13.11

37-38

MHOX€ECTBO JIEHCTBUTEIHLHBIX YMCENT

1411
15.11

39-41

Dynkims y=VX , ee cBoicTBa 1 rpaduK

18.11
20.11
21.11

42-44

CBolicTBa KBaJIpaTHBIX KOPHEH

22.11
25.11
27.11

45-49

[TpeoOpa3zoBaHue BBIpAKEHUH, COIEPKAIIMX OTIEPALIMIO U3BJICUCHUS
KBaJpaTHOI'O KOPH

28.11
29.11
2.12,4.12
5.12,6.12
9.12

50

KontposabHas pabora Ne3

11.12

51-54

Monyinb JEMCTBUTEIBHOTO YHCIIA

12.12
13.12
16.12
18.12

55-58

KBanpatuunas ¢pyHkuus. OyHKIus
y=k/x(24)

KBanparuunas ¢pynkius. Oynkuus y=k/x

19.12
20.12
23.12
25.12

59-62

dyukuus y=k/x , ee cBoiicTBa U rpapuk

26.12
27.12
13.01
15.01




63 KontponbHas pabora Ned 16.01
64-66 17.01
Kax moctpouts rpaduk pyakuun y=f(x+1), eciu nu3Becren rpaduk 2001
byHKIIH y=f(X) 22: 01
67-68 Kax moctpouts rpaduk ¢pyakuun y=f(Xx)+m , eciau uzBecteH rpaduk 23.01
byHkn y=f(x) 24.01
69-71 27.01
Kak moctpouts rpaduk ¢pynknun y=f(x+1)+m , ecmu u3BecteH rpapuk 2901
byHkun y=f(x) 30: 01
72-75 31.01
DyHKusg y=ax>*+bx+c , ee cBolcTBa U rpaduk 3.02,5.02
6.02
76-77 ["'padmyeckoe penieHue KBaJpaTHbIX ypaBHEHUN 7.02
78 KonTponbaas padorta NoS5 10.02
79-80 KBanpatusle ypaBHeHU(24) (OCHOBHBIE TOHATHUS iggg
81-83 14.02
Dopmysa KOpHEH KBapaTHBIX ypaBHEHUN 17.02
19.02
84-87 20.02
ParnonansHble ypaBHEHUS 21.02
24.02
26.02
88 KontposnbHas pabora Ne6 27.02
89-92 28.02
PauHOHaiH)HHe ypaBHEHUS KaK MaTeMaTH4YeCKHe MOJETU peaTbHbIX 2.03.4.03
CUTYyaIui 503
03-94 . 6.03
Ere omHa hopMyIia KOpHEH KBaJApaTHOTO YPaBHEHUS 11.03
05-97 12.03
Teopema Bueta. Paznoskenne kBajpaTHOTO TPEeXWICHAa Ha MHOKHUTEIH 13.03
16.03
08 KonTponbHas padorta No7 18.03
09-102 19.03
20.03
NppanroHaibHbIE YPaBHEHUS 30.03
1.04
103-106 [HepaBenctBa(28) CBOICTBA YHCIIOBBIX HEPABEHCTB 2.04,3.04




6.04,8.04

107-109

HccnenoBanue GyHKIMA HA MOHOTOHHOCTD

9.04
10.04
13.04

110-112

PereHre TMHENHBIX HEPAaBEHCTB

15.04
16.04
17.04

113-116

Perenre KBaApaTHBIX HEPABEHCTB

20.04
22.04
23.04
25.04

117

KonTponbHas padorta Ne§

27.04

118-119

HpI/I6J'II/I)K€HHI>IC 3HAa4YCHUA I[CﬁCTBI/ITGJIBHBIX YUCECJ1

29.04
30.04

120

CTaHmapTHBIN BU YncCiIa

6.04

121-130

[Mpocreitmne komOUHATOpHBIE 3a1aun. OpraHU30BaHHBIN TIEpeOop
BapraHToB. JlepeBo BapuanToB. KOMOMHATOpHOE MPaBUIO0 YMHOXKEHHS

10

7.04,8.04
13.04
14.04
15.04
18.04
20.04
21.04
22.04
25.04

131-136

HToroBoe moBTopeHue(6)

MTorosoe IIOBTOpPCHUC. Hroropas KOHTPOJIbHAA pa60Ta

27.04
28.04
29.04

KasiengapHo-TeMaTnyeckoe IiiaHupoBaHme ajaredpa 9 kiacc

Ne

Tema pa3znena

Tema ypoka

KoJ1-Bo yacoB

Jlara

1-2

Bsonnoe nosropenune(3)

KBapaTHble ypaBHEHUSI.

2

2.09,3.09

3

KBaapaTHbIE HEPABEHCTBA.

1

4.09

4-8

HepaBeHcTBa U cucTEMBI

HepaBeHCTB(19)

BxoaHast koHTpoJibHas paboTa. JInHeiHbIe U KBaJIpaTHbIE HEPABEHCTBA.

6.09,9.09
10.09
11.09
13.09




0-13

PaiimonanbHbIE HEPABEHCTBA

16.09
17.09
18.09
20.09
23.09

14-16

MHoXecTBa B Oorcpanru HaJa HUMH.

24.09
25.09
27.09

17-20

Cucremsbl panroOHaJIbHBIX HEPABCHCTB.

30.09
1.10,2.10
4.10

21

O06001IeHne 1 cucTeMaTH3anus 3HaHuH 1Mo TeMe «HepaBeHcTBa U CHCTEMBI
HEPaBEHCTBY

7.10

22

KonTponbhas paborta Nel no teme «HepaBeHCTBa U CHCTEMBI HEPABEHCTBY

8.10

23-27

Cucremsl ypaBHeHU(20)

OCHOBHBIE TOHATUA

9.10
11.10
14.10
15.10
16.10

28-33

MeTonbl pelIeHHs] CUCTEM YPaBHEHHUU

18.10
21.10
22.10
23.10
25.10
5.11

34-40

CucreMbl ypaBHEHHH KaK MAaTEMaTH4YECKHE MOJEIIN PEaIbHbIX CUTYalUH
(TEKCTOBBIE 3a/1a4H)

6.11,8.11
11.11
12.11
13.11
15.11
18.11

41

0600611IeHNEe U cucTeMaTH3alus 3HaHU| 1o TeMe «CHCTeMBbl YpaBHEHU

19.11

42

KonTponbhas padota Ne 2 mo reme «CucTeMbl ypaBHEHHI»

20.11

43-47

Uucnossie pynkunun(30)

Onpenenenue yncaoBoil pyHkuuu. O61acTh onpeneneHus QyHKInu.
O6nacTh 3HaYEHUH QYHKIUH.

22.11
25.11
26.11
27.11
29.11




48-49 CriocoOwbI 3a1anus QYHKITUH. 2.12,3.12
50-54 4.12,6.12
. 9.12
ColicTBa ()yHKITUH. 1012
11.12
55-57 13.12
YérHbple 1 HEYETHBIC (DYHKITHH. 16.12
17.12
58 O06o001IeHre U cUcTeMaTH3aIs 3HaHu| 1o TeMe «UucinoBbie QyHKITHUS. 18.12
CBoOIiCTBa YMCIOBOM (DYHKITHI. '
59 Kontposbhast pabota Ne3 o teme «Hucnossie pynkius. CBoiicTBa 2012
YHCIOBOM (DYHKITHI. '
60-63 23.12
AHanmu3 KOHTPOJIBbHOH paboTel. @yHKIMHK y =X" , n € N, UX cBoiicTBa U 24.12
rpadpuKy. 25.12
27.12
64-67 13.01
— . 14.01
DyHKkIMu y =X ™, n € N, UX CBOHCTBA U TpaduKH. 1501
17.01
68-70 20.01
Dynxums y="Vx, eé cBO#CcTBa 1 rpaduK. 21.01
22.01
71 O6001eHre U cucTeMaTr3aIus 3HaHuii o Teme «CTeneHHbie QyHKIIUN ». 24.01
72 KonTponbHas padota Ne4 o reme «CreneHHble QYHKIUH ». 27.01
73-76 28.01
29.01
[Tporpeccun(18) YucioBble MOCIIEA0BATENBHOCTH . 3101
3.02
77-82 4.02,5.02
7.02
ApudmeTrueckas mporpeccus . 10.02
11.02
12.02
83-88 14.02
["eomeTpryeckast Iporpeccus. 17.02
18.02

19.02




21.02

25.02
89 O6001IeHNE U cUCTeMaTU3als 3HAHUH 110 TeMe «ApudmMeTrnueckas u 26.02
reoMETPHYECKas IIPOTPECCHI.
90 KonTtposbHast pabota Ne5 o temMe «ApudmMernyeckast ¥ reoMeTprIecKas 28.02
POTPECCUI
01-93 [DnmeMeHThl KOMOMHATOPUKHU U TCOPUHU KoMGHHATOPHbIC 31211 2.03,3.03
BeposiTHOCTEH(13) ) 4.03
94-96 6.03
CraTrcTUKa — qU3aiiH HHPOPMALIUH. 10.03
11.03
07-99 13.03
[Tpocreiimye BepOSATHOCTHBIC 3a/1a4H. 16.03
17.03
100-101 . 18.03
DKCIIEpUMEHTAIILHBIC IAaHHBIC ¥ BEPOSTHOCTH COOBITHH. 20.03
102 O0001IIeHNE U CUCTEMATH3AIMS 3HAHUH 110 TEME « DIIEMEHTHI 30.03
KOMOMHATOPUKHU U TEOPUU BEPOSITHOCTEW. '
103 KonTponbhas padota Ne6 no teme «neMeHTbl KOMOMHATOPUKU U TEOPUU 31.03
BEPOSITHOCTE.
104-106 1.04
[ToBTOpEHUe U crucTeMaTu3anus
BeipaxeHus 1 ux npeodpa3zoBaHus 3.04
yaebHoro Marepuana(33) 6.04
107-109 7.04
YpaBHeHUs 8.04
10.04
110-112 13.04
CucreMbl ypaBHEHU 14.04
15.04
113-115 17.04
HepasenctBa 20.04
21.04
116-118 22.04
DyHKIIH 24.04
27.04
119-121 28.04
Koopaunats! u rpaduxu 29.04

6.05




122-124 8.05
ApudmMernueckas 1 TeOMETPUIECKast TPOTPECCHUS 3 11.05
12.05
125-127 13.05
Pemienue TeKCTOBBIX 3a1a4 3 15.05
18.05
128-130 19.05
D7IeMEHTHI JIOTUKHA, KOMOMHATOPUKH, CTATUCTUKU M TEOPHH BEPOSTHOCTH 3 20.05
22.05
131-136 Pemenue TecToBbIX 3aganuii OI'D 6
KasengapHo-teMaTnyeckoe IJIaHMPOBAHME reoMeTpHA 7 KJace
Ne Tema pa3aena Tema ypoka KoJ1-Bo yacoB Hara
1 HauanbHbIe TeoMeTprYecKue [lpAmas  oTpe3ok
P 1 3.09
cBenenus(10)
2 Ulyd u yron 1 5.09
3 CpaBHEHHUE OTPE3KOB U YTIIOB 1 10.09
45 M3mepeHue oTpe3KoB 2 12.09
' 17.09
6 M3mepenwue yrios 1 19.09
/-8 [eprieHIUKYISIPHBIE TIPSIMBIE 2 24.09
26.09
9 Pemenue 3ama4 1 1.10
10 KonTponbaas padora Nol 1 3.10
11-13 8.10
Tpeyronbauxu(17) [TepBblii mpU3HAK PABEHCTBA TPEYTOJIBLHUKOB 3 10.10
13.10
14-16 17.10
Mennanbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKOB 3 22.10
24.10
17-20 5.11,7.11
12.11
BTopoii 1 TpeTuil NTpU3HAaKU PaBEHCTBA TPEYTOJIbHUKOB 4 14.11
21-23 3ajaun Ha TOCTPOEHUE 3 19.11




21.11
26.11

24-26

Penrenue 3amau

28.11
3.12.5.12

27

Kontponbnas pabora Ne2

10.12

28-31

[Tapamnensubie npsmbie(13)

[Tpu3Haky napauieTbHOCTH ABYX MPSAMBIX

12.12
17.12
19.12
24.12

32-36

IAkcroma mapaJlyiCJIbHBIX IIPAMbBIX

26.12
14.01
16.01
21.01
23.01

37-39

Pemenne 3agau

28.01
30.01

40

KonTponbHas padora Ne3

4.02

41-42

CoOTHOIIEHUSI MEXly CTOPOHAMU U
yriaamu TpeyrojapHuka(18)

CyMMa yTJI0B TpeyrojabHUKa

6.02
11.02

43-45

CooTHOIIEHNS MEX1y CTOPOHAMU M YIJIaMU TPEyroJibHUKA

13.02
18.02
20.02

46

KontponbHas pabora Ned

25.02

47-50

[TpstMOyTONIBHBIE TPEYTOJIBHUKH

27.02
3.03,5.03
10.03

51-54

[TocTpoeHune TpeyrojbHUKA IO TPEM AJIEMEHTaM

12.03
17.03
19.03
31.03

55-57

Pentenue 3amau

7.04
9.04
14.04

58

KonTponbHas paborta Ne5

16.04

59-68

[ToBTopenue Pemenne 3amau(10)

[ToBTOpenue Pemenne 3ama4y

10

21.04
23.04
28.04




30.04
7.05
12.05
14.05
19.05
21.05
26.05

KanenaapHo-remaTudeckoe IJIaHMPOBAHUE FreoMeTpHs 8 Kiacc

Ne

Tema pasgena

Tema ypoka

KoJ1-Bo yacoB

Jlata

1-2

[ToBTOpeHME(2)

YPOKI/I BBOJHOI'O ITOBTOPCHHA

2

2.09,5.09

3-4

HeThIpEXYroJbHUKN
(14)

MHOTOYroJIbHUKH

2

10.09
12.09

5-10

[TapannenorpaMm 1 Tpaneuus

17.09
19.09
24.09
26.09
1.10,3.10

11-14

[TpstMmoyronbHUK, poMO, KBapat

8.10
10.10
15.10
17.10

15

Pentenue 3amau

22.10

16

KontposabHas padora Nel

24.10

17-18

[Tnomanu ¢uryp(13)

[Tmomanas MHOTOYTOJIbHUKA

5.11.7.11

19-24

[Tnomans napamienorpaMma, TpeyrojibHUKa U Tpaneluu

12.11
1411
19.11
21.11
26.11
28.11

25-26

Teopema [Tudaropa

3.12,5.12

27-28

Pemmenne 3agau

10.12
12.12

29

KonrtpomnbHas pabora Ne2

17.12




30-31

[TonoGHbIe TpeyronbHUKH(19)

OnpeneneHre NOJOOHBIX TPEYTOILHUKOB

19.12
24.12

32-36

[Tpu3Haku mMo100Us TPEYTOIbHUKOB

26.12
14.01
16.01
21.01
23.01

37

KontponbHas padora N3

28.01

38-44

HpI/IMeHCHI/IC HO,Z[O6I/I$I TPEYroJIbHUKOB K JOKa3aTCJIILCTBY TCOPEM U
PCUICHUTIO 3ada4

30.01
4.02,6.02
11.02
13.02
18.02
20.02

45-47

CooTHOIICHUS MCKAY CTOPOHAMHU U yIJIaMHU MPAMOYT'OJIbHOT'O
TPCYyrojibHuKa

25.02
27.02
3.03

48

KonTponbHas padora Ned

5.03

49-51

OxpyxHOCTH(18)

KacarenbHast K OKPYKHOCTH

10.03
12.03
17.03

52-55

HeHTpaﬂBHHe " BIIMCAHHBIC YTJIbI

19.03
31.03
9.04
14.04

56-61

quLIpe 3aMC€YaTCIIbHBIC TOYKH TPCYTrOJIbHHUKA

16.04
21.04
23.04
28.04
30.04

62-65

BrumcanHas v onydcaHHas OKPY’KHOCTU

7.05
12.05
14.05
19.05

66

KontposnbHas padora Ne5

21.05

67-68

[ToBTOpenue Pemenue 3a1a4(2)

IToBTOopenue Pemenue 3amay

26.05
28.05




KanennapHo-temaTn4yeckoe nJIaHNpPOBaHHue reoMeTpus 9 kiace

Ne Tema pa3znena Tema ypoka KoJ1-Bo yacosn Hara
1-2 Bekropsi(10) [TonsiTue BeKTOpa 2 2.09,5.09

3-5 9.09

Ciio’xeHue ¥ BBIYMTAHUE BEKTOPOB 3 12.09

16.09

6-10 19.09

23.09

'VYMHOKEHHE BEKTOpa Ha yucio. [IpuMeHeHne BEKTOPOB K PEIICHHIO 3a/1a4 5 26.09

30.09

3.10

1-12 MeTton koopaunat(10) KoopauHatsl BekTOpa 2 1761100

13-15 14.10

o 17.10

[Tpocreiimme 3agauu B KOOPAMHATAX. 3 2110

16-17 . 24.10

VpaBHEHUE OKPYXHOCTHU H MTPSIMOU. 2 711

18-19 Pemenne 3ama4 2 1111

' 14.11

20 KonTponbaas padora Nol 1 18.11

21-22 |CoOTHOILIEHHS MEX]ly CTOPOHAMH U 2111

yriaamu TpeyroibHuka. CkangpHoe (CHHYC, KOCUHYC M TAaHT€HC yIJa. 2 25'1 1

npousBeieHne BeKTopos(11) '

23-27 28.11
2.12,5.12

CoOoTHOIIIEHNSI MEXYy CTOPOHAMHU U YTIIaMH TPEYTOJIbHUKA. 5 9.12

12.12

28-29 16.12

CxansipHO€ MPOU3BEIECHNE BEKTOPOB. 2 1912

30 Perrenue 3anay. 1 23.12

31 KonTponbHas padota No2 1 26.12

32-35 13.01

JUTHHA OKPYKHOCTH H ILTOMIAI, [TpaBUIBHBIE MHOTOYTOJIBHUKA 4 16.01

kpyra(12) p r ' 20.01

23.01




36-41

JlJInHA OKPY>KHOCTH U IIJIOLIA/lb KpyTa.

27.01
30.01
3.02,6.02
10.02
13.02

42

Penrenue 3amad.

17.02

43

KonTtposibHast pabora No3

20.02

44-46

JIBroxenue(16)

I[MousgaTue nBMXXKEHUS.

24.02
27.02
2.03

47-49

[TapanienpHblil IEPEHOC U IIOBOPOT.

5.03,9.03
12.03

50

Pemenune 3agay.

16.03

ol

KonTponbHas padora Ned

19.03

52-57

Ha4vanbHble CBEeICHUS U3 CTCPCOMECTPHUU

30.3
2.04,6.04
9.04
13.04
16.04

58-59

06 akcroMax MJIaHUMETPUH.

20.04
23.04

60-62

Htorosoe moBTopeHune(9)

TpeyroybHUKN.

28.04
30.04
5.05

63-65

OKpy>K HOCTb.

7.05
11.05
14.05

66-68

MHOTOYTrOJNIbHUKH.

18.05
21.05







