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Pabouast mporpamma y4eOHOTO Kypca MaTeMaTHKH I 5-9 Kjacca cocCTaBjieHa B
cooTBeTCTBUU ¢ DeepaabHbIM IOCYIapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHAPTOM OCHOBHOTO
obmrero oOpa3oBaHusl, HAa OCHOBE TPEOOBaHUH K pe3ybTaTaM OCBOCHHS OCHOBHOM
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs U C yYETOM IPUMEPHOU
nporpaMMmel 1o Maremaruke it 5-9 knaccos (aBTopsl A.I'.Mep3isk, B.b.ITononckuii, M.C.
Skup). JlaHHas nporpamMMa peajin3oBaHa B yueOHHKax: Matemaruka: 5,6 Kiacc: yueOHHK ISt
yuamuxcs ooimeo0pazoBarenbHbixX yupexacanii / A.I'. Mep3sk, B.b. TTononckwuii, M.C. Sxup.
— M.: Benrana-I'pad, 7, 8 xnacc — anredpa: yueOHUK [Tl y9anuxcs 001meo0pa3oBaTeIbHbIX
yupexaenuit / A.I'. Mep3nsk, B.b. [lononckuii, M.C. Skup. — M.: Benrana-I'pad, 9 knacc -
anrebpa yueOHHK a7s o01eoopazaoBatenbHbix yupesxkaenuin KO.H.Maxkapsrues, H.I'. Mungtok,
K.W. Hemkos u np. mox penakiueii C.A. TenskoBckoro — M: IIpocBemienue; reomerpus 7-9
kiacc: yueOnuk ['eomerpus 7-9: YueOnuk mis obmeo0pazaoBarenbHbIx yupexaenuii JI.C.
ArtanacsH, B.®. byry3os, C.b. Kanomues u ap. — M: IIpocBenienue

B cooTtBeTcTBHU C Tpe6OBaHI/I$[MI/I CDCI[epaHBHOFO rocyaapCTrB€HHOTO O6paSOBaTeJ'IBHOFO
CTaHaapTa OCHOBHOI'O O6H.[€FO O6p330BaHI/IH

Ha U3y4YeHUe MaTEeMaTUKU B 5 Kilacce oTBOAUTCs 1754acoB 4vacoB (5 4acoB B HEJENIO), B 6
kyacce —175 yacoB (5 yacoB B HEJIENIO), HA U3yUEHHUE IIpeaMeTa oTBoanuTes 350 yacos u3
pacuéra 5 u B Hezemto. [Ipenmer «MaTtematuka» B 5-6 Kjaccax BKJIIOYAeT apu(METHUECKHI
MaTepual, MEMEHTHI aIreOpbl 1 T€OMETPUH, a TAKKE DJIEMEHTHI BEPOSATHOCTHO —
CTaTUCTUYECKOM JIMHUH.

B 7- 9 knaccax mpenmer «MaTeMaTrkay JeIUTCS Ha JIBa mpeaMera:; «Anredpa» u
«"eomeTrpusi». ObI1IEE KOIUYECTBO YPOKOB anreOpsl B HeAeno B 7 — 9 kiacc — o 3 yaca; B
rony 7, 8 xkinaccel — o 105 wacoB, 9 kmacc — 102 gaca, 3a kype 7 — 9 xmacc Bcero 312 yacos;
Ha U3y4eHUe reOMeTpuu B 7 — 9 KilaccaX OCHOBHOM IIKOJIBI OTBOJUT 2 Y4EOHBIX Yaca B
Heneiro, 70 vacoB B roa B 7 1 8 Kiaccax, 68 yacoB B roj B 9 knacce, Bcero 208 gacos.

Pacrnipenenenrie yueOHOTO BpeMEHU MEXKIY STUMH MPEeAMETaMU MPEICTaBICHO B TaOIUIIE.

Kypc KosnuecTBO 4acoB B HeleI10 Kosu4yecTBo 4acoB B roa
Marematuka 5 Kiacc 5 175
Marematuka 6 Kiacc 5 175

Hmozo 350

Anrebpa 7 kiacc 3 105
Anrebpa 8 kiacc 3 105
Anrebpa 9 knace 3 102
Hmozo 312

I'eometpus 7 ximacc 2 70
I'eomerpus 8§ kiacc 2 70
l'eomerpus 9 kiiacc 2 68
Hmozo 208

Bcezo 870




1. Tlnanupyemble pe3y/abTaThl H3y4YeHHs nMpeaMera «MaTeMaTHKa»

JINYHOCTHBIE, MeTANIPEAMETHBIE M IPEAMETHLIE Pe3VIbTAThI

JInuHoOCTHBIE pe3y/bTaThl H3ydeHUs MpenMera «Marematuka» (B BHIE CIEAYIOLIUX
y4eOHBIX KypcoB: 5—6 kimacc — «Marematukay, 7-9 kimacc — «Anredpa» u «l'eoMeTpus»)
ABIIIOTCS CIEIYIOIINE KauecTBa:

L4 HC3aBUCUMOCTDb U KPUTUIHOCTH MBIIIIJICHUS
o BOJISL K HACTOMYHMBOCTH B JOCTHIXKCHHUH LICIIN.
Cpe,I[CTBOM AOCTHUIKCHUS STHUX PE3YJIbTATOB SABJISICTCA:

e cucTema 33J1aHul yUeOHUKOB;

e [IpejcTaBieHHas B ydeOHMKaxX B SIBHOM BHJI€ OpraHU3alUsl MaTepualia 1o NpUHIUILY
MHHHMAaKCa,

®  UCNOJb30BAaHUE COBOKYITHOCTHM TEXHOJOIMH, OPHEHTUPOBAaHHBIX Ha pa3BUTHUE
CaMOCTOSITEJIbHOCTH U KPUTUYHOCTU MBIIIJICHUS: TEXHOJOTHs MPOOJIEMHOro AHajora,
TCXHOJIOTHA ITPOAYKTHBHOI'O YTCHU A, TCXHOJIOI'UA OLICHHUBAHUA.

MeTaﬂpe}]MeTHl)Ie pe3yjbTaThbl U3YUCHUA KypcCa «MatemaTuKkay SBIISIIOTCS:

e [IepBOHAYAIbHBIE NPEJACTaBICHHUS 00 HAEIX U O METOAAaX MaTeMaTHKU Kak
YHHMBEPCAJIbHOM SI3bIKE HAyKM M TEXHHUKH, CPEACTBE MOJEIMPOBAHUS SIBICHUN U
IIPOLIECCOB;

e yMEeHHE BUJAETh MAaTEMaTUYECKYIO 3a/ady B KOHTEKCTE NPOOJIEMHONW CHTyalluu B
JPYTUX AMCLHUIIIMHAX, B OKPYKAIOLIEH KU3HY,

e yMEHHE HaXOJWTh B Pa3IMUHBIX HCTOYHUKAX HH(OPMALMIO, HEOOXOAUMYIO JUIS
pelIeHns MaTeMaTHYeCKUX Mpo0sieM, IPEICTaBIsATh €€ B MOHATHOW (hopMe, TPUHUMATH
pelleHNe B YCIOBUAX HEMOIHON U N30BITOYHON, TOUHOW U BEPOSITHOCTHOM MH(pOPMAIIHH;
e yMEeHHE MOHHMMAaTh W HCIOJBb30BaTh MaTE€MaTHYECKHE CpEeACTBAa HArJsSJHOCTU
(rpaduku, guarpamMmbl, TaOJMIBI, CXEMbl) [UISI WJUIIOCTPAllMH, WHTEPIpETaIHH,
apryMeHTaluu;

e yMEHHME BBIIBUraTh THUIOTE3bl MpPH pPELIEHUH Y4eOHBIX 3a/Jad, IOHHUMATh
HEO0OXOUMOCTh UX MTPOBEPKU;

e yMEeHHe NMPUMEHATh UHIYKTHBHBIE U JIelyKTHBHbIE CIIOCOOBI PACCYKACHUHN, BUIIETH
pa3IMyYHbIE CTPATETUU PELICHMS 3a/1a4;

e T[IOHUMaHHE CYIIHOCTH aJTOPUTMHUYECKHUX MPEINUCaHUM U yMEHHE JeiCTBOBATH B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJITOPUTMOM;

® yMEHHE CaMOCTOATENbHO CTaBUTh II€JIM, BBHIOMPATh U CO3[aBaTh aJTOPUTMBI JJIs
penIeHus: yueOHbIX MaTeMaTUUECKUX MPoOJeM;

®  yMEHME IUIAHUPOBATH U OCYLIECTBIIATH JEATEIbHOCTh, HAIIPABICHHYIO HA PELICHUE
3a/1a4 UCCIIEI0BATENBCKOTO XapaKTepa.



IIpenmeTHble pe3yJbTaThl U3y4YeHHs peaMeTa «MareMaTukay:

5 kjace

6 kiacce

Hcnonvzoeams TIpu  pEUICHHH MaTeMaTHYECKUX
3a7a4, UX OOOCHOBAaHMM W TPOBEPKE HAWICHHOTO
pelleHus 3HaHWe: Ha3BaHWU M MOCIIEI0BATEIbHOCTH
qrces B HaTypaibHOM psay B mpeneiax 1 000 000 (c
KaKOro YHCJia HAYMHACTCSI 3TOT Psifl, KaKk 00paszyercs
KQKI0C CIEIyIOIIee YHCIO B 3TOM pSIy); Kak

oOpa3syeTcst Kakas cieayromas Cu€THas eANHHILIA,;

- Ha3BaHUA W TOCJICAOBATCIBHOCTL pPaspsAaI0B B
3aIllMCH 4Yuclia,

- Ha3BaHMUsA U IIOCIEHOBATEIBHOCTh IEPBBIX TPEX
KIIACCOB;

-CKOJIBKO Pa3spaa0B COACPKUTCA B KaKAOM KJIACCE;

-COOTHOHMICHUEC MCKAY pa3piaaaMu; CKOJIbKO CIWHUIL
KaXa0ro Kj1acca COACPKUTCSA B 3alIMCHU YHCJIA,

-KaK YCTpOC€Ha MNO3UMIMOHHAA ACCATHUYHAsA CHUCTECMa
CUHCJICHUA, CAWHUILIBI U3MCPCHUA BCINYUH (ILJ]I/IHa,
MaccCa, BpeEwms, nnomam;), COOTHOLICHHUSA MCKIAY

HUMU;

-(DyHKITHOHAJIBHOW CBSI3M MKy TPYIIIaMU BETHYHH
(11eHa, KOJUYECTBO, CTOMMOCTB, CKOPOCTH, BpEMS,
paccTosiHuE;
paboThI, pabora).

MNPpOU3BOAUTCIIBHOCTL TpyAdad, BPEMSI

Bovinonnsmes  ycTHeIe BbIUMCIACHUSA (B TIpeaenax
1 000 000) B ciydasix, CBOAMMBIX K BBIYHUCICHHUSIM B

npeaenax 100, ¥ TNHCbMEHHBIE BBIYMCICHUS B

OCTAaJILHBIX ClIyyJasx; BBIIIOIHATD MPOBEPKY
MPaBUILHOCTH BBIUMCJICHUH; BLINONHAMb
yMHO)keHHe u genenue ¢ 1 000; ewviyucname

3HAYEHMs YHCIIOBBIX BBIpaKEHUH, copepxammx 3—4
JNEUCTBUS CO CKOOKamMu M 0€3 HUX; pacKiadvléamb
HATypaJlbHO€ YHCJIO Ha TIPOCTBIE MHOXHUTEIH,
o0mmii  genurTens W

HaMMCHBIICC 06].1_[66 KpaTHOC HCCKOJIBKUX YUCCII;

HaxoOums  HAUOOIBIINNA

- pewiamsb TIPOCTBIE U  COCTABHBIC TCEKCTOBBIC

3agadM; esinuceiedmsb MHOXKCCTBO BCCBO3MOXKHBIX

Hcnonvzoeams Tpu  pelICHMH MaTeMaTH4YeCKUX
3a1a4, UX OOOCHOBAaHMM M MPOBEPKE HaWAEHHOIO

PEIICHUA 3HAHUE O

- JECATUYHBIX JApOOSAX U TMpaBWiax JACHCTBUH C
HHUMU,

- OTHOUIEHUAX M MPOMOPLHUIX; OCHOBHOM CBOMCTBE
NPONOPINHY;

- mpaMoii W 0o0paTHOH  MPOIMOPIIMOHATBHBIX
3aBUCHUMOCTSIX, U UX CBOMCTBAX;

- MpPOLIEHTAX;

- IENBIX H JPOOHBIX OTPHUIATECIBHBIX YHCJIAX;
palrOHANbHBIX YHCTAX;

- MpaBWJ€ CPABHEHUS pAaLlMOHAIBHBIX YUCEN,
MpaBUIax BBITTOJTHEHUS

onepaunun Haj

pallnOHAJIIbHBIMHA YUCIIAMU; CBOICTBaxX onepaunﬁ
- CpasHueamsv NCCATUIHBIC )j[pO6I/I;
- 8blNOJIHANMb ONICpAllUN HAA JC€CATUYHBIMU ILpO65[MI/I;

- npeobpazoevieamv  JECATHUYHYIO  JpoOb B
OOBIKHOBEHHYIO U HA00OPOT;

- OKpyensmo 1eJble Yhcia U NECITHIHbIEC Apo0H;

- HaxoOumov TPUOIMKEHHBIC 3HAYCHUS BEJIUYUH C
HEJOCTATKOM U U30BITKOM;

- 6bINOAHAMbL ~ TPUONMKEHHBIE  BBIYUCICHUS W
OIICHKY YKCJI0BOI'0 BBIPAKEHUS;

- Oeaums YUCIIO B JAHHOM OTHOIIICHUH,

- HaxoOums HEU3BECTHBIN YJICH ITPOIOPIIUY;

- HaxoOumv JAaHHOE KOJHUYECTBO IIPOLICHTOB OT
Yuclla W YUCJIO TIO0 M3BECTHOMY KOJHYECTBY
MIPOLIEHTOB OT HETO;

- HaxoOumv, CKOIIKO TIPOIICHTOB OJHO YHCIIO
COCTaBJISIET OT JPYTOTO;

- yeequuueams W YMEHBIIATh YHUCIIO Ha JaHHOE
KOJIMYECTBO MPOIIEHTOB;

- pewiamb TEKCTOBbIC 3aJauyd Ha OTHOIICHMS,
MIPOITOPITUH U TIPOICHTEI;

- CcpasHueamsv JIBa PAMOHAIBHBIX YUCIIA;

- 6bINOAHAMb  ONEpallMd  HaJ  palMOHAIbHBIMH

quCJIaMH, HCIIOJIB30BaTh CBOICTBa onepaunﬁ JJIs




pe3ynbpTaToB (MCXOAOB) MNPOCTEHIINX CIyYalHBIX
IKCIIEPUMEHTOB; Haxoouma

MPOCTEHIINX CITyYaiHbIX COOBITHH;

BEPOSTHOCTH

- pewiams yAOOHBIM s cebs crmocoOoM (B TOM
IMOMOIBI0  Tabmuir ®  TpadoB)
KOMOWHATOpPHBIC 3a/1aYd: HA MEPECTAHOBKY U3 TPEX

qucjae ©u  C

AJIEMEHTOB, IMPABWIIO MPOU3BEACHUS, yCTaHOBIICHUE
YHCiIa map Ha MHOXKECTBE U3 3—5 3JIEeMEHTOB;

- pewiams yHAOOHBIM uis cebs crmocoOoM (B TOM
YUCJIe W C TIOMOIIBIO TaOIHUIT B TPpadoB) JTOrHIECKUE
3a7iauu, coJeprkaiine He 6onee TpEX BHICKa3bIBAHHIA;
- yumams WHOHOPMAITUIO, 3aMUCAHHYIO C TIOMOIIBIO
JUHEHHBIX, CTONOYATBIX M KPYIOBBIX AHArpamM;
cmpoums TIPOCTEHIIME JWHEWHbIe, CTOJNOYATHIE H

YOPOUICHUS! BEIYUCICHUH;
- pewams KOMOWHATOpHBIE 3aJadll C TIOMOIIBIO
MpaBUIa YMHOXKCHUS;

- HaxoOums BEPOSTHOCTH TPOCTEUIINX CIy4YailHBIX
COOBITHI;
- pewams TIpOCTEHIINE 3aJadyd Ha OCEBYI0 H
LEHTPAJIHHYI0 CHMMETPHIO;

- pewams TPOCTEMIINE 3aJaydl Ha pa3pe3aHue U
COCTaBJICHHE T€OMETPUIECKHUX (PUTYP;

- Haxooumo pereHus

(KOMITETEHTHOCTHBIX )

(OKM3HEHHBIX»
3a1ad, B KOTOPBIX
HCHOJB3YIOTCSI MATEMAaTHUECKHE CPECTBA;

MIPOAYKT
JESITEIbHOCTH), U U3Y4YEHUSI U ONMCAHUS KOTOPOTo

- coz0agamsb (pe3ympTaT  TPOEKTHOU

KPYT'OBBIE AUArPaMMBl;

- HAxXo0umso peleHus (OKU3HEHHBIX»
(KOMITETEHTHOCTHBIX ) 3aaad, B KOTOPBIX
UCTIONB3YIOTC ~ MaTeMaTH4ecKue  CpeicTBa;

co30aéamv ~ TPOAYKT  (pe3ynbTaT  MPOEKTHOU

HGHTGJ’IBHOCTI/I), JUTA U3YYCHHUS U OIMMCaHUA KOTOPOIro

HCIIOJIB3YIOTCA MaTEMAaTUUCCKUC CPCACTBA.

HCIOJIB3YIOTCA MaTEMaTUYCCKUE CPEICTBA.

7 kaacc (anaredpa)

7 knacc (reomeTpus)

Hcnonvzosams Ipu peIICHUN MAaTEMaTHUYCCKUX
3azgad, ux 000CHOBaHUU H IIPOBEPKE Haﬁ,[[eHHOFO
PCUICHUA 3HAHUEC O:

- HAaTypaJIbHbIX, OECIIBIX, pallnOHAJIbHBIX,

HUppanvuoHaJIbHBIX, I[eﬁCTBI/ITeHBHLIX qHuCJIax,

- CTCNICHU C HATypaJbHbBIMU IOKA3aTCIIAMHU MU HX
CBOMCTBAX;

- OJTHOWJIEHaX U MpaBWiiax JeUCTBUN C HUMU;
- MHOTOWIEHaX U MpaBWIax ACUCTBUI C HUMU;
- (hopMyItax COKpaIEHHOTO YMHOKEHUS;

- TOXKJIECTBAX;

METOaax J0Ka3aTcIbCTBAa

TOXICCTB,

- JINHEMHBIX YPaBHEHUSIX C OJJHOM HEHU3BECTHOU U
METOJaxX UX PELICHHUS;

- CHCTeMax IBYX JIMHEWHBIX yYpaBHEHUH C AByMs
HEU3BECTHBIMU M METO/AX UX PEIICHNUS.

- Bwinoanames pedcTBUA ¢ OJHOWIEHAMH U

Hcnonvzosams npu peHICHUHU MATCMATHYCCKHUX
3aagad, Hux 000CHOBAaHUH H IIPOBEPKE HaﬁHeHHOFO
PeIICHUA 3HaHUE O:

- OCHOBHBIX TCOMCTPUYCCKHUX IIOHATHUAX: TOUYKA,

mpsiMasi, IUIOCKOCTh, Jy4, OTPE30K, JOMaHas,

MHOT'OYT'OJIBHUK;

- OpCACIICHUHN yIJia, 6HCCCKTpI/ICLI yria, CMCXKHBIX
1 BCPTUKAJIBHBIX YTJIOB;

- CBOMCTBAaX CMEKHBIX U BCPTHUKAJIbHBIX YTJIOB;

- OTIpe/ICJICHUU PaBEHCTBA TEOMETPUYECKUX QUryp;
MIPU3HAKAX PABEHCTBA TPEYrOJIbHUKOB,;

- TEOMETPUUECKUX MECTaX TOUYEK; OUCCEKTpHCE yIiia
U CEpeAVHHOM MEPIEeHANKYISpEe K OTPE3Ky Kak
TEOMETPHUYECKUX MECTaX TOYEK;

- OIPCACIICHUHN MapaJlUICIIbHBbIX MPAMBIX; IIPU3HAKAX
¥ CBOMCTBaxX NnapauICIbHBIX IIPAMBIX;

- aKCHOMeE NapaJlIEIbHOCTH U €€ KpaTKON UCTOPUH;

- (hopMysie CyMMBI YTJIOB TPEYTOJIbHHKA;




MHOI'O4JICHaMU,

- y3Haeamv B (hopmybl
COKPAIEHHOTO YMHOKEHHS ¥ IPUMEHSTD UX;

BBIPpAXXCHUAX

-pacwzadbleamb MHOI'OYJICHBI HaA MHOXKUTCIIN

- B8blnNOJIHAMb TOXICCTBCHHBIC Hp606pa3OBaHI/I5{
OCIJIBIX a.HFe6paI/I‘lCCKI/IX BI:Ipa)KeHI/II‘/'I;

- 00oKa3b18aMb HpOCTeﬁHIHC TOXACCTBA,

- HaxoOumb YHCIO COYETAaHWH U  YHUCIIO
pa3MELIEHHN;
- pewiams JUHEHHBIE YpaBHEHUS C OJHOMI

HEU3BECTHOM;

- peuiamsb CUCTEMBI JIBYX JIMHEHHBIX YPABHEHUHU C
JIBYMsI HEU3BECTHBIMH METOJOM IIOJCTAHOBKU U
METOAOM aNreOpandeckoro CIoKeHus;

- pewiamsb TEKCTOBBIC 3aJa4yd C IIOMOLIbIO

JIMHEHHBIX YPAaBHEHUH U CUCTEM;

- HAX00umo pemIeHusd (OKU3HCHHBIX»

(KOMIIETEeHTHOCTHBIX)  3a7ad, B  KOTOPBIX

HCIIOJIb3YIOTCA MaTEMAaTUYCCKUEC CPEICTBA,

- co30asamb TPOAYKT (pe3yibTaT MPOEKTHOU

JESITEIBHOCTH), JUIS W3YYCHUS W  ONHCAHUS
KOTOPOTO UCTIONIE3YIOTCS MaTeMaTHUYECKHe
CpencTBa.

- OINpEIeNCHHMH U CBOMCTBaX CpeAHEH JHMHUU
TPEYTOJIbHUKA;

- Teopeme Paneca.

- Ilpumenssims CBONCTBA CMEXHBIX U BEPTUKAIBHBIX
YTJIOB TIPH PEIIEHUH 33/1a4;

- HaxoOums B KOHKPCTHBIX CHUTyallUdX pPAaBHBIC
TPEYTrOJIbHUKHN MU JOKa3bIBATh UX PABEHCTBO,

- ycmanaenueams TAPAIENBHOCTh TPSAMBIX U
MIPUMEHATH CBOMCTBA MapaJUIEIbHBIX MPSIMBIX;

- npumeHamv  TEOpEeMy O CyMME€  YIJIOB
TPEYTOJIbHUKA;
- UCNONb306aMb TEOPEMY O CpeAHed JUHHUU

TpeyrojibHUKa W Teopemy dalieca TpH PEHICHUH
3a/ay;

- HAXo00umv peUICHUA (GKU3HCHHBIX)

(KOMITETEHTHOCTHBIX ) 3a1ad, B KOTOPBIX

HCIOJIB3YIOTCA MaTEMaTU4YCCKUE CPEACTBA,

- co30aéamb TPONYKT (pe3ynpTaT MPOEKTHOU
NEeATeNbHOCTH), Ui U3y4YeHUs W ONHCAHUS
KOTOpPOTO UCIIONB3YIOTCS MaTeMaTHYeCKue
CpezcTBa.

8 kiacce (anredpa)

8 kiacc (reomerpus)

Hcnonvzosams Tpu pelIeHUH MaTEMaTHYECKHX
3a/1a4, UX 00OCHOBAaHUHU U MPOBEPKE HAMJIEHHOTO
peIeHus 3HaHUE O:

- anreOpanveckoil ApoOH; OCHOBHOM CBOWCTBE
npobwu;

- mpaBWiax JeHcTBUIl C  anreOpandecKuMH

JIPOOsIMH;

- CTCICHAX C NOCJIbIMH II0OKa3aTCIIIMU M HX

CBOMCTBAX;
-CTaHJIapPTHOM BHJIC YUCIIA;

- ynxmmax y [ Ukx b,y COx2 Y O KX, ux

Hcnonv3zosams Tpu  pemIeHUH MaTEMaTHYECKHUX
3aja4, uX OOOCHOBAaHWW W TPOBEPKE HAWIECHHOTO

PEUICHUA 3HAHUE O:

- OMpeaACICHUN napajiejiorpaMmma, p0M6a,
MMpAMOYTOJIBHHUKA, KBaapara, HX CBOMCTBaX H
MMpU3HaKax;

- OMpeNeCHUN Tpameuy; d3JIEMEHTaX TPAICIHH;
TeOpeMe O CpeIHEN JTUHUU Tpareluu;

- OTIpeZieTIeHUH OKPYKHOCTH, KpPyra M HX 3JIEMEHTOB;

- Teopeme 00 W3MEpPEeHHWH VIJIOB, CBS3aHHBIX C
OKPYKHOCTBIO;

- OHnpeaciCcHun Hu CBOMCTBaX KacaTelIbHBIX K




CBOWCTBax M rpadukax;

- MTOHSTHU KBaIPaTHOTO KOpHS u
apuMeTHIecKoro KBaIpaTHOTO KOPHSI;

- CBOHCTBaxXx apu(PMETUYECKUX KBaJIPaTHBIX
KOpHEI;

- pynxun y [ NIIX, eé cBoiicTBax u rpaduxe;
- hhopmyIie sl KOpHEH KBapaTHOTO ypaBHEHUS,

- TeopeMe Bmera s mpuBeAEHHOTO W OOMIETO
KBaIPaTHOTO YPaBHEHUS,

- OCHOBHBIX  METOAAaX  pemeHUs  IeNbIX
paIlMOHABHBIX YPABHEHUI: METOJNIE PA3IOKEHUS
Ha MHOXXHTEJH U METOJIE 3aMEHbI HEN3BECTHOI;

- METOAE pELICHUS [IpO6HbIX panroHaIbHbIX
YpaBHEHUH;

- OCHOBHBIX METOJAaX PpEIHICHUS  CHCTEM
pauroOHANbHBIX YPAaBHEHUH.

- Cokpawams anredpandeckue Apoou;

- evinonnAms apupMeTHUecKue JAeHcTBUS ¢
anredpandeckuMu ApoOsMu;

- UCNOJIb306amb CBOMCTBA CTEICHEH C OCJIIbIMHA
IoKa3aTeJIsAMU IpU pCHICHUU 3a/1a4;

- 3anucsleams 4UCJia B CTAaHAAPTHOM BUIC,

- 6blnoJHAmMb TOXIACCTBCHHBIC Hp606pa30BaHI/I$I
panrOHAJIbHBIX BBIpa)KCHHﬁ;

- cmpoums tpaduku Gyskmid y [IIkx[b , y
xR , Y [1 kI X[, u ucrionib30BaTh WX CBOMCTBA
MIPY PELICHNHN 3a]1a4;

- eviuuciames  apuPMETHUECKUE KBaJpaTHbBIE
KOpHU;

- npumeHamb  CBOMCTBa  apu(PMETHUECKUX
KBaJIPaTHBIX KOpHEH MpH peIIeHnH 3ajad;

- cmpoums rpapuk  dyskmmm Y [1UNX m
UCIIOJIB30BaTh €r0 CBOMCTBA IIPH PELLICHUM 33]1a4;

- pewiams KBaJIpaTHbIE YpaBHEHUS;

- npumensms TeopeMy Bmera mnpm pereHun
3a/1ay;

OKPY>KHOCTH;  TE€OpeMe O  pPaBEHCTBE  JABYX
KacaTelbHbIX, TPOBEIEHHBIX U3 OTHOW TOYKH;

- ONpeleNeHUM  BIUCAHHOW U ONHUCAHHOM
OKPY>KHOCTEH, UX CBOMCTBAX;

- ONpeNeNieHuH TPUTOHOMETPUYECKHE (DYHKITUN
OCTPOrO yIJla, OCHOBHBIX COOTHOIICHHH MEXIY
HUMU;

- npuéMax pereHus MPSIMOYTOJIBHBIX
TPEYroJbHUKOB;

- TPUTOHOMETpPHUYECKHX (PYHKIHAX yrinoB oT 0 1o
180°;

- TEOPEME KOCUHYCOB U TEOPEME CUHYCOB;
- Opu€Max pelIeHUs] TPOU3BOJIbHBIX TPEYTOJIbHUKOB;

- (Qopmynax amns  mIOWAOM  TPEYrOJbHHKA,
napajuiesiorpaMMa, Tpamneuuu;

- reopeme [Iudaropa.

- Ipumenamuo MPU3HAKU u CBOKCTBa
napajienorpamMmma, — poM0a,  NPSIMOYTOJIbHUKA,
KBaJipaTa MpH peleHny 3a/1ay;

- pewiams TIPOCTENIIINE 33/1a4H HA TPaIEIHIo;

- HaxoOums TPALyCHYIO MEpy YIJIOB, CBS3aHHBIX C
OKpPY’KHOCTBIO; YCTaHaBJINBAaTh UX PABEHCTBO;

- NpUMeHAmb CBOMCTBA KacaTeJIbHbIX K OKPYXHOCTH
MIpH PEIIeHUH 3a/1a4;

- pewamv 3alaud Ha BIMCAHHYIO U OIHCAaHHYIO
OKPYHOCTB;

- 6bINOJIHAMb OCHOBHBIC Tr€OMETPUUCCKUEC
MOCTPOCHHA C TOMOLIBIO TUPKYJIA U HHHGﬁKH;

- HaxoOumb  3HAYEHUs  TPUTOHOMETPUYECKUX
¢yHKUMI  ocTporo  yria  4epe3  CTOPOHBI
MPSIMOYTOJIEHOTO TPEYTOJIbHUKA;

- NPUMEHAMb COOTHOUIEHHUS MEXAY
TPUTOHOMETPUYIECKUMH (PYHKIIUSAMHU TIPU pPELICHUH
3aJa4; B YAacTHOCTHM, IO 3HAYEHHMIO OJHOM U3
(byHKLUI HaXOAUTh 3HAYCHUS BCEX OCTANIbHBIX;

- peutante IPpAMOYTOJIBHBIC TPCYT'OJIbHUKH

- c600umb paboTy C TPUTOHOMETPHUICCKIMHU




- pewamsb 1UCJIbIC PpPallUOHAJIBHBIC YPAaBHCHHUA
METOJOM PasJIOXKCHUA Ha MHOXHUTECIN U METOJIOM
3aMCHBI HGI/ISBCCTHOﬁ;

- peuiamsb OpOOHBIE YpaBHEHUS;
- peuiams CUCTEMBI PallMOHATBHBIX YPaBHEHUH;

- pewamb TEKCTOBBIE 3aJaydl C TOMOLUIBIO
KBAJIPaTHBIX M PAIMOHAIBHBIX YPABHEHUH W WX
CHCTEM;

- Haxooumso peneHus «OKM3HEHHBIX»
(KOMITETEHTHOCTHBIX)  3a/la4, B  KOTOPBIX
UCTIOJIB3YIOTCSI MaTEMAaTHIECKUE CPEJICTBA;

- coz0aéamb TPOAYKT (pe3yibTaT MPOCKTHOM
JESITeIBbHOCTH), JJIS W3YYCHHUS] W ONHCAHUSA
KOTOPOTO  HCHOJB3YIOTCS ~ MaTeMaTH4eCKhe
CpeJCTBa.

¢ynkumsmu yriaoB ot 0 go 180° x ciyuaro ocTpbIx
YIJIOB;

- npuMeHAmMb TEOpeMy KOCHHYCOB U TEOpeMy
CHHYCOB TP PEIICHUHN 33]1a9;

- pewanms NPOU3BOJIbHBIC TPEYT'OJIbHUKU,

- HAxo0umoy 10U TPEYTOJIbHUKOB,
MapajiesorpaMMoB, Tpareluii;

- npumensms TeopeMmy Iludaropa mnpu pemeHnn
3aad;

- HaxoOumb  TPOCTEHIINE  TeOMETPHUYECKHE

BEPOSITHOCTH;
- Haxooumo peleHus «OKU3HEHHBIX)»
(KOMITETEeHTHOCTHBIX) 3aj1ad, B KOTOPBIX

HCIIOJIB3YIOTCA MaTEMAaTUUCCKUC CPECTBA,

- co30asamb TPOAYKT (pe3ysibTaT MPOCKTHOMH
JeSATEIILHOCTH), JUTS U3YyYEHHSI U OMHCAHUS KOTOPOTO
HCTIOJIB3YIOTCS MaTeMAaTHIECKUE CPEICTBA.

9 kJacc (aaredpa)

9 kJaacc (reomeTpus)

Hcnonvzosams npu peHICHUU MATCMATHYCCKHUX
3aaad, ux 000CHOBAHUU U IMPOBEPKE Haﬁl[eHHOl"O
PCUICHUA 3HAHUEC O:

- CBOMCTBAX YMCIIOBBIX HEPABEHCTB;

- METOZAX PELICHMS INHEHHBIX HEPABEHCTB;

- CBOMCTBAxX KBa/IPATUYHOW (QYHKIINY;

- METOJaxX pelIeHUs KBaAPAaTHBIX HEPABEHCTB;

- METOAC HWHTCPBAJIOB JJIsA peHICHUA
panrOHaJIbHBIX HEPABCHCTB,

- METOAaxX pCHICHUA CUCTEM HCPABCHCTB,

- cBoiictBax u rpaduke Qynkmuu Y [ 11X 1mpu
HaTypaJbHOM N;

- OIIpCACJICHUU U CBOICTBaX KOpHeﬁ CTEIEHHU N;

- CTENEHSAX C PaUOHATHHBIMHA TIOKA3aTEISIMU H
HUX CBOICTBAx;

- ONpeNelieHMH ¥  OCHOBHBIX  CBOMCTBax
apudmMeTnyeckor mporpeccuu; Gopmyne s
HaXOXJIEHUSI CYMMBI €€ HECKONbKHX TepPBbIX

Hcnonvzosams nmpyu pCHICHUU MATEMaTUUYCCKUX
3aga4, HX 000CHOBaHUU U IIPOBEPKE HaﬁHeHHOFO
PEeUICHUA 3HAHUE O:

- IPU3HAKaX MMOI00US TPEYTOJIBHUKOB;
- TeOpeMe O IPONOPIMOHAIBHBIX OTpe3Kax;
- CBOMCTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;

- IPONOPLMOHAIBHBIX OTPE3KAX B IPSIMOYIOJIBHOM
TPEYTOJIbHUKE;

- IPOIIOPLMOHAIIBHBIX OTPE3KaX B KPYre;

- TeopemMe 00 OTHOIICHWUH IUIOIMIAJCH TOJOOHBIX
MHOTOYTOJIbHUKOB;

- CBOMCTBaxX MpaBUJIbHBIX MHOTOYTOJBHUKOB; CBS3HU
MEXJy CTOPOHOW MPaBUIBHOTO MHOTOYTOJbHUKA U
palrycaMH BOMCAHHOI'O U ONHCAHHOTO KPYIOB;

- OTIPENIETICHUH TMHBI OKPYKHOCTH U (OPMYJIE JUIS
€€ BBIYUCIICHUS;

- bopmye iomanu MPaBUIBHOTO
MHOTOYT'OJIbHUKA;




YJICHOB,

- OmpeaeNeHMH W  OCHOBHBIX  CBOMCTBax
reoMeTpHuUecKol Tporpeccun; (Gopmyne s
HAXOXKICHUS CYMMBI €€ HECKOIbKUX MEePBBIX
YJICHOB,;

- ¢opMmyne JuisI  CyMMBI  OCCKOHEYHOU
TeOMETPUUECKON MPOTPecCHH CO 3HaMeHaTeJeM,
MEHBIITHM TI0 MOJYJIIO €MHUIIBI.

- Hcnonv306ams CBOMCTBA YHUCIIOBBIX HEPABEHCTB
UL TIpeoOpa3oBaHms HEPABCHCTR;

- 00Ka3bl8ams MIPOCTEHUIINE HEPABEHCTBA;
- peuiams JTUHEHHbIE HEPAaBEHCTBA;

- cmpoums TpaUK KBaIpaTHUHOW (YHKUUH H
WCIIOJIb30BaTh €r0 MIPU PELIeHUH 33/1a4;

- peutantb KBaJIpaTHBIC HCPABECHCTBA,

- pewams PalUOHAIIBHBIE HEPABEHCTBA METOLOM
MHTEPBAJIOB;

- peutamsv CUCTEMbI HCPABCHCTB,

- cmpoums tpaduk Qyaxkmuum Yy X" npum
HATypalbHOM N H HUCIOJNB30BaTh €ro IpU
pEeLIeHUH 3a/1a4;

- HAxX0OumMb KOPHH CTEIICHH N;

- UCNONb306aMb CBOWCTBA KOPHEH CTENEHHU N IpH
TOXKJIECTBEHHBIX MTPE0OpPa30BaAHUSIX;

- Haxoo0ums 3HAYCHUA CTCIICHEeH C
panrOHAJILHBIMH IMOKA3aTCIISIMU

- peuiamb OCHOBHBIE 3a]1a4u Ha apu(METHUECKYIO
Y TEOMETPUUECKYIO IPOTPECCHH;

- HAXo0umo CyMMy OeckoHeUHON
TEOMETPHUYECKON TPOTPECCHU CO 3HAMEHATEIIEeM,
MEHBIIIUM 10 MOJIYJIIO €MHUIIBI;

- HAaxooumso peieHus «OKU3HEHHBIX»
(KOMIIETEeHTHOCTHBIX)  3a7a4, B  KOTOPBIX
UCIIOJIB3YIOTCSI MaTEMaTHUECKUE CPEACTBA;

- cos0aéamb TPOAYKT (pe3yiabTaT IPOCKTHOM
JISATENIGHOCTH), JUIS M3Yy4YCHHWS W ONHCAHUSA
KOTOPOTO  HCHOJB3YIOTCS ~ MAaTeMaTHYeCKHUe

- ONpEACNCHUU IUIOIAAN Kpyra U ¢opMmyne s eé
BBIYUCICHUS; (POPMYyIIe AJIs1 BBIYMCICHUS IJIOLIaneH
4yacTel Kpyra;

- TpaBWJE HAXOXICHHUS CYMMBI H DPa3HOCTH
BEKTOpPOB, IPOM3BEICHUS BEKTOpa Ha CKajsp;
CBOMCTBA ATUX OIEpaIuii;

- OIPCACIICHUU KOOpAMHAT BCKTOPAa U METOHAAX HX
HaXO0XICHUA,

- MIpaBWI€ BHINIOJHEHUM omepanyid HaJl BEKTOpaMH B
KOOPIHHATHOH (opMme;

- OTPENENEeHUH CKAJSIPHOTO IPOU3BEICHHUS BEKTOPOB
1 GopMyJie U €T0 HaXOXKACHUS;

- CBA3M MEXKAY KoOOpAuHaTaMH BEKTOPOB H
KOOpAMHATaAaMH TOYCK;

- BEKTOPHBIM W KOOPAWHATHBIM ME€TOHAAaxX PCHICHUA
r€OMCTPUUCCKUX 3aad.

- (hopmynax oOBEMa OCHOBHBIX MPOCTPAHCTBEHHBIX
reoMeTpuueckux (GUryp: mnapamienenunena, Kyoa,
mapa, HWINHAPA, KOHYCa.

- Ilpumenams TPU3HAKU TOAOOHUS TPEyrOJbHUKOB
IIPY peLICHUH 337ay;

- peuianv HpOCTefIHIHG 3aga4uun Ha
MpOoNmoOpHHUOHAJIbHBIC OTPE3KHU;

- peuiambsb HpOCTefIHIPIG 3aladi Ha TIIPaBUJIbHBIC
MHOTI'OYT'OJIbHUKH,

- HaxoOumy NIVHY OKPYXHOCTH, TUIOIIAAb Kpyra U
€ro JacTew;

- GbLINONHAMb  Ollepallud  HAaJ BEKTOpaMU B
reoMeTpHYECcKOl U KOOpJMHATHOH (opme;

- HAxooumov CKaJIAPHOC NPOU3BEACHHUE BCKTOPOB H
IMPUMECHATh €TI0 IJId HaXOXIACHUA  PaA3JIMYHBIX
reOMCTPUUCCKUX BCIIMYNH,

- peutamsb TCOMCTPUUCCKUC 3adavyu BCKTOPHLBIM H
KOOpPAWUHATHBIM METOLO0M;

- npumerims TCOMCTPUYCCKUC npeo6pa3OBaHI/1;1
IIJIOCKOCTHU IIPH PECHICHUU I'COMETPUICCKUX 3a1aY;

- HaxoOumv 0OBEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX
reoMeTpuueckux (QUryp: mnapauienenunena, Kyoa,




CpencTBa.

- HAxXo0umb

- cozoasamo

pelieHus
(KOMIIETEHTHOCTHBIX )

MIPOAYKT
JIeATENIbHOCTH), ISl U3yYEHHsI U OITUCAHUS KOTOPOTrO

Iapa, DujiInHApa, KOHyCa,

(GKU3HCHHBIX)»

3ajaad, B KOTOPBIX

HCIOJIb3YIOTCA MaTEMATHICCKUE CPEACTBA,

(pe3ynbTaT TMPOEKTHOM

HCIIOJIB3YIOTCA MaTEMATUUICCKUC CPCACTBA.

®opmupoBanne YY/| B pamkax yueOHoro npeamera «MaTtemaTnka

YHuBepcaibHble y4eOHbIe e CTBUSA

PeryasituBHbie YY [

(5-9 kaaccwr)

ITo3naBarenbHbie YY /I

(5-9 kaaccwi)

KOMMyHI/IKaTI/IBHI)Ie
YY1

(5-9 xknaccwr)

CaMOCTOSITEIILHO 0OHapycueams 1
(hopMyIUPOBaThH y4eOHYI0
mpoOiieMy,  ONpenensaTh  Lelb
y4eOHOH NeATeThHOCTH, BEIOUPATh
TEeMy MPOEKTa;

—  6bloGUcAMb BEPCUU  PEIICHUS
npoOJeMbl,  OCO3HABaTh (n
UHTEPIPETUPOBAaTh B Clyd4ae
HEO0OXOAMMOCTH) KOHEUYHBIN

pe3ynbTaT, BbIOMpATh CpencTBa

JOCTHIXCHUSA JA(SAIN 1 us3
MMPEIOKCHHBIX, a4 TaKXKE€ HCKATb

nX CaMOCTOATCIIBHO,

— cocmagnams (MHINBUAYAIBHO
WIM B TpyIIe) IUIAH peIIeHHs

MPOOJIEMBI (BBITIOJIHEHUS TIPOCKTA);

— paboTas 1o TUIaHy, cgepsinb CBOU

,I[eﬁCTBH)I C OCJIIBIO u, npu

HEOOXOIMMOCTH, HCITPaBIIATh
OINOKN CaMOCTOSATENBHO (B TOM

YHcIie U KOPPEKTUPOBATH IJIaH);

- B JHUaaore C YUuTeiIeM
coeeputeHcmeoeamsb
CaMOCTOATCIIBHO BI)Ipa6OTaHHLIe

KPUTCPHHU OLICHKHU.

—  GHAIU3UPOBAMb,  CPABHUBAMD,
Kraccuguyuposamv u  06006uamo

q)aKTLI " SABJICHUA,

—0CyWecmensimy CpaBHEHHE,
cepualyio M Kiaccu(HKauuio,
CaMOCTOSITEJILHO BbIOMpas
OCHOBAaHMSI W  KpHUTEpUH  JUIs

YKa3aHHBIX JIOTHYECKHUX OTepallyii;
CTPOUTH KJIACCH(DUKAIIUIO ITyTEM

JUXOTOMUYECKOT0 JeieHus (Ha
OCHOBE OTPHILIAHUA);

- cmpoums JIOTUYECKU
000CHOBaHHOE paccyieHue,
BKJIIOUAIOLIIEE YCTaHOBIJIEHHE

NPUIUHHO-CJICACTBEHHBIX CBS[3€I7[;

— co3zoasamo MATEMATHYCCKUC

MOJIENN;

—COCTaBJISITh TE3UCHI, PA3TUYHBIC
BHJIBI TUTAHOB (TIPOCTBIX, CIIOKHBIX
u T.IL.). [IpeoOpazoBwiBaTh

nHpOpMAITUI0O W3 OJHOTO BHIA B

apyroii  (Tabnmimyy B TEKCT,
JUarpammy);
—  evluumvIGAMb  BCE  YPOBHHU

TEKCTOBOU HH(OPMAIIHH;

- CaMOCTOSITEIIBHO
opeanuzosvieams  y4eOHOE
B3aMMOJICHCTBHE B TpYIIIe
(ompenenaTh oOlUe IIeNH,
JOTOBApMBaThCs  JPYr ¢

ApYrom);

— OTCTauBasA CBOK TOYKY

3peHus, npueooums
apaymenmsl, — TIOATBEpPKIAs
ux (pakramu;

—B  JHCKYCCHH  yMemb
8bI0BUHYMb
KOHTPapTryMeHTHI;

—  y4uThCs KpUMUYHO
omHocumovcsi K CBOEMY
MHEHHIO, C JOCTOMHCTBOM
npusHaéams — OMIMOOYHOCTH

CBOET0 MHEHHs (eciau OHO
TakoOBO) W KOPPEKTHPOBATH
ero;

- MOHUMas MO3HIINIO
JOpYroro, pasiuuams B €ro
peuu: MHEHHUE (Touky
3pCHHUS), JIOKa3aTeIbCTBO
(aprymeHTHI), (axTs;

THUITOTE3bI, aKCHOMBI,




—ymembsp onpedeﬂﬂmb BO3MOKHBIC

WCTOYHUKHU HEOOXOAMMBIX
CBEJICHUN, MPOU3BOJUTH TOUCK
vH(pOpMaIlNy, aHATU3UPOBATh H

OIICHUBATH €€ TOCTOBEPHOCTH;

— TIIOHMMas MO3HULHUIO JPYroro
4eJIOBEKAa, pasiuuamy B €ro peuu:
MHEHHE (Touky 3peHus),
JI0Ka3aTeJIbCTBO

(haKThI;

(aprymenTsr),
TUIIOTE3BI,

Jost

AKCHOMBI,
TEOpUH. 3TOTO
CaMOCTOSITENEHO HCTOJB30BaTh
pasimyHbIe

(m3yuarormee,

O3HaKOMHTCIIbHOC,

BHUJIbI YTCHUA
IPOCMOTPOBOE,
MMOMCKOBOE),

MPUEMBI CITyIIaHUS.

— caMoOMy c¢030a8amb HUCTOUYHUKH
nHGOpPMAaLMK Pa3HOrO THMA U UIS

Pa3HBIX ayAWTOpHH, COOJIOATh
MHQOPMALIMOHHYIO ~ THTHEHY U
MpaBmIIa WH(POPMAITIOHHOM
0e30macHOCTH;

—ymemo UCNOABL306AMNb
KOMITBIOTEPHBIC u
KOMMYHHKAIIMOHHBIC ~ TEXHOJOTHH

KaK WHCTPYMEHT JJISl JTOCTHKCHHS
CBOMX IIelieil. YMeTb BBIOMpATH
aJIeKBaTHBIE 3a7a4e
WHCTPYMEHTAILHBIE TIPOrPaMMHO-

arrapaTHbIC CPCACTBA U CEPBUCHI.

TEOpuH;

—  ymemb Ha

CUTYyallMl0 C MHOW MO3ULUHU

B3TJIIHYTh

" 00208apuBaAMbC c
JIFOJbMU MHBIX ITO3ULIMIA.

CpencrBa dpopmupoBanust YY /I

dopmuposanus
YYI
TEXHOJIOTHS MPOOJIEMHOTO AUajora

Cpeocmeom

PETYIATUBHBIX CJIyKarT

Ha oTare H3y4YCHUMA HOBOI'O
Marcpualia n TCXHOJIOTHA
OLICHHWBAaHUA O6p a30BaTCIIbHBIX

JocTxeHnH (y4eOHBIX yCIIEX0B).

Gopmuposanus
Yy
y4eOHBIH MaTepuall H IPEexae

Cpeocmeom
[MO3HABATEIIbHBIX CITy’Kat

BCEr0  INPOAYKTHBHBIE  3aJaHHA
y4eOHMKa,

npoABUTATBCA  TIO

ITO3BOJIAIOIINEC
BCEM IECCTHU
JIMHUAM pa3BUTHL.

— Ucnonbp3oBanue
MarTeMaTH4eCKMX  3HAHWK  JUIS
peuieHus Pa3TUYHBIX

MaTeMaTHUYECKUX 3a/auy U OLICHKHU
MIOJTy4YE€HHBIX Pe3yIbTaTOB.

—COBOKYITHOCTh yMEHUH! 1o

HCIIOJIB30BaHUIO JIOKa3aTeIbHOMN

Cpedcmeom
opmuposanus
KOMMYHUKATUBHBIX NAYIN
CITyKaT TEXHOJIOTHS
MpOOIIEMHOTO Jranora
(moOyx maromuit u
MOABOMAIIMNA  THAIOT) W
opranm3anus  paboTel B
MaJbIX  Tpymmax, Takxke

WCIIONb30BaHME Ha YypOKax
3JIEMEHTOB TEXHOJIOTUU

MNPOAYKTHBHOI'O YTCHUS.




MaTeMaTUYCCKON peyuu.

— CoOBOKYIHOCTh ~ YMEHHH IO
pabore c wHbpOpMaIel, B TOM
qricie u c Pa3INYHBIMA

MAaTCMAaTHYCCKHUMHU TCKCTaMU.

—YMeHust HCIIONIb30BaTh
cpencTaa

N3Yy4YCHHSA U OIIMCaHUA PpeaJIbHBIX

MAaTEMAaTHYCCKHUEC JJI

MPOLECCOB U SIBJIECHUU.

— HezaBucumocTts n KPUTUYHOCTH

MBIIJICHUS.

— Boma m
JOCTHIKEHUH IIEJIH.

HAaCTOMYUBOCTL B

BI)IHyCKHI/IK HAYYUTCA X MOJYYUT BO3BMOKHOCTD HAYIUTHLCSA

BoinyckHuk HayduTCest

BbInyCKHHK MOJIyYHT
BO3MOKHOCTh

HarypanbHbie
yncia. poodn.
PannonanbHblie
4ucIa

e Jlounmathb 0COOEHHOCTH
IECATUYHON CUCTEMBI CUMCIIEHHS;

*  OIEpPUpPOBATH MOHATHUSIMH,
CBSI3aHHBIMU c JIEITMMOCTBIO
HATypaJbHBIX 4YHMCEN; BBIPAXaTh

4yclia B JKBUBAJIEHTHBIX (hopMax,
BbIOMpast HanboJee MOIXOAALIYIO B
3aBHUCUMOCTH oT KOHKPETHOI
CUTYallNH;

* CpaBHUBaTh U YNOPAJIOYUBATH
palUOHANbHBIE YHUCIA; BBIIOJIHATH
BBIYUCIICHUSI C pallMOHaJIbHBIMU
YUCllaMM, COuYeTas YCTHbIE U
MUCHbMEHHbIE MPUEMBI BHIYHUCIIEHUH,
MIPUMEHEHUE KaJIbKYJISITOPA;
WCIIONH30BaTh TOHATHS W YMEHUS,
CBSI3aHHBIC C
MPONOPLUOHANIBHOCTBIO  BEJINYMH,
MPOLEHTAMH, B XOAE PELICHUsA
MaTeMaTUYECKUX 3aJad M 3a7ad M3
CMEXHBIX MPEJAMETOB, BBINOJIHATDH
HECIIOKHEBIC MPaKTUYECKHE
pacyéThl.

[lo3HaKOMHUTBECS C  ITO3UIMOHHBIMU
CHCTEMaMHU CUYMCIIEHHSI C OCHOBAHHUSIMH,
OTIUYHBIMU OT 10;

YIIyOuTh U Pa3BUTh MPEIACTABICHUS O

HaTypaJIbHBIX quciaax n CBOICTBaX
JACIINMOCTH,

Hay4YUTbCA HCII0JIB30BaTh HpI/IéMBI,
PAllUOHAIN3UPYIOIIHEC BbBIYUCJICHUAA,

pUOOpPECTH NPHUBBIYKY KOHTPOJIHMPOBATH
BBIUMCIICHUS, BbIOWpas MOAXOASIIUN A
CUTYyaluH croco0O.

JlelicTBUTEIbHBIE
qucaa

Ha4YaJIbHBIC
MHOXCCTBEC

*  HCIIOJIb30BaTh
MPEACTaBICHUS O
JeHCTBUTEIHHBIX YHCEIT;
* OlEepUpOBaTh
KBaJpaTHOTO KOpPHS,
€r0 B BBIYUCIICHHSX.

TIOHATHEM
MPUMCHSTH

pa3BUTH TpEJCTaBICHHE O YHCIE W
YHUCIIOBBIX CHUCTEMaxX OT HATYPaJbHBIX JO
JCHCTBUTEIBHBIX  YHCEI; 0  poiu
BBIUUCIICHUN B TPAaKTUKE, pPa3BUTh W
YIIyOUTh 3HaHUS O JECATUYHOHN 3amucu
JICHCTBUTEIBHBIX YUCEN (TIEPUOTUICCKHE U
HETIEPUOUIECKHIE TPOOH).




* JCIONB30BAaTh B XOJI€ PEUICHUS |* TOHATH, YTO  YWCIOBBIE  JaHHBIC,
3ajga4 3JIEMEHTapHBIE | KOTOpBIE HCIONb3YIOTCS Ui
MpeICTaBICHUS,  CBSI3aHHBIE  C | XapaKTEPUCTHKH OOBEKTOB OKPYKAIOIIECTO
Hsmepenns, MPUOTKEHHBIMH 3HAQUCHUSIMH | MHpa,  SIBISIOTCS  NPEUMYIIECTBEHHO
NPUOIIKEHHS, | pepyyyy, NpUONMKEHHBIME,  YTO 110  3aIlUCH
OLlEHKH NpUOITKEHHBIX 3HAYEHHUH, COEPIKALIUXCS
B MH(QOPMAIMOHHBIX MCTOUYHHKAX, MOXKHO
CYIMTb O IOTPEIIHOCTH MPUOIMKEHUS;
* MOHATH, YTO IOTPELIHOCTb pe3yjbTaTa
BBIYUCIICHUN JIOJDKHA OBITH COM3MEpUMa C
MOTPEIIHOCTHIO HCXOAHBIX TaHHBIX.
*  BBINOJHATH TOXKAECTBEHHBIC |* BBINOJIHSITH MHOTI'OIIIar OBbIE
npeoOpa3oBaHuss  PalMOHAIBHBIX | PeoOpa3oBaHMs panroHaIbHBIX
Anrebpanyeckne |BPIPKCHHI HAa OCHOBE TIPABHII | BBIPOXKCHHH, NPUMEHSS IIHPOKUI Habop
BBIPAKEHHS NeHCTBHII HajJ MHOTOWIEHAMH H | CIIOCOOOB M MPUEMOB;
anreOpandeckuMu apo0smu; *  MPUMEHSTH TOX/IECTBCHHBIC
mpeoOpa3oBaHus Ul pELIeHHs 3aJad U3
pa3NMYHBIX pPa3leNoB Kypca (Hampumep,
JUIS HAXOXKIEHUsI HauOOJbIIEr0/HaMEHb-
IeT0 3HAYCHHSI BBIPAYKCHHUS).
Cayuaiinbie * Haxonuts OTHOCHUTEJIbHYIO |* mpHoOpecTu OTIBIT MPOBEICHHSI
COOBITHS H 4acToTy u BEPOSITHOCTh | CIIyYalHBIX SKCIIEPUMEHTOB, B TOM YHCIIE C
BEPOSITHOCTH CIIy4aifHOTO COOBITHSL. MIOMOIIBIO KOMITBIOTEPHOTO
MOJCJIUPOBAHMSA,  MHTEPIpETAMd  UX
pe3yabpTaToOB
Kom6unaTtopuka |* Pemars KoMOMHATOpHBIC 3aJa4d |* HEKOTOPHIM  CIEHHMAIbHBIM  pUEMaM
Ha HaxOXJICHHE YHUCJIa OOBEKTOB | PELICHUS KOMOMHATOPHBIX 3a]ad.
VI KOMOWHALAM.
* pacmo3HaBaTb Ha YepTeXkax, |* HAyYUThCA BBIYUCIISITH 00BEMBI
PHUCYHKaX, MOJIEIISIX u B | IPOCTPAHCTBEHHBIX reoMeTpPUIECKUX
OKpY’KalollleM MHpE IUIOCKHE U | GUryp, COCTaBICHHBIX M3 MPSIMOYTOIbHBIX
MIPOCTPAHCTBEHHBIE napaieNnenuIe/1oB;
reoMeTpruecKue GUryphl; *  yrIyOWTh U pa3BUTh NPEACTABICHUS O
* pacmo3HaBaTh Pa3BEPTKH KyOa, | MPOCTPAHCTBEHHBIX reOMETPUIECKUX
MPSIMOYTOJIBHOTO ¢durypax;

Harasanas napaienenuiesna, MPaBWIBHOW |* HAYYHUTHCS MPUMEHSATH MOHSTHE
reoMeTpus MUPaMUJIBL, THJIMHIPA H KOHYCA; pa3BépTku TUIst BBITIOJTHEHUS
* CTPOMTb pa3BEPTKU Kyba U | MPaKTHYECKHUX PAcUETOB.

MPSIMOYTOJILHOTO

napaieNenuIe/a;

* OmpenensiTb 10  JUHEHHBIM

pasmepam  pa3BEPTKH  (QUTYPHI

JTUHEWHBIE pa3Mepbl caMol (QUTYpEI

1 Ha000poT;

*  BBIYUCISTH 00BEM

MPSIMOYTOJIEHOTO

napajiesenuesa.

*  TI0JB30BaThCA SI3BIKOM |*  OBJIAJIETh METOJAMH PELICHUs 3ajady Ha

reOMeTpHUH JUTSt OITMCaHUs | BBIYHMCIICHUS W JIOKA3aTelIbCTBA: METOJOM
T'eomerpryeckue [IPEIMETOB OKPYXAIOLIEro MHUpa M | OT  IPOTHBHOIO, METOAOM  IOJ00US,

purype1 UX B3aUMHOTO PaCIIOJIOKEHHUS; METOAOM Tiepebopa BapHaHTOB U METOAOM
* pacmo3HaBaTh M M300pa)kaTh HA | FTEOMETPUUECKUX MECT TOUEK;
yepTekax u pHUCYHKax |* mpuobpectu OIIBIT IIPUMEHEHUS

reoMeTpuyeckie (Urypsl
KOH(Urypauuy;

n Hux

aﬂre6panquKoro U TPUTOHOMCTPUYICCKOT'O
arnmapara 1 Hﬂeﬁ ABWIKCHUA TPU PCIICHUU




TCOMCTPUYICCKUX 3a1a4;

*  JCHOJIb30BaTh CBOICTBa
W3MEPEHMsI JUIMH, IUIOIMMamed |
VIJIOB TP pEImIeHWH 337ad  Ha
HaxOXJECHUE  JUIMHBI  OTpE3Ka,
JUIMHBI OKPYXXHOCTH, JJIMHBI IYyTH

BBIYUCIISITH TUIOIAAN ¢uryp,
COCTaBJICHHBIX M3 [JBYX WiIM Oonee
IIPSIMOYT'OJIBHUKOB,  IapajiieJorpaMMOB,

TPEYTrOJIbHUKOB, Kpyra U CEKTOpa;
BBIYUCIIATD TUIOINAAN MHOTOYTOJIbHUKOB,

OKPY)KHOCTH, TPaayCHOH MepHI | HCIONB3Ysl OTHOIIEHUS PABHOBEIMKOCTH U
yria; PaBHOCOCTaBIICHHOCTH;
*  BBIYHCIATH TUIOIIA/IN |* TIPUMEHSTh anreOpanvdecKuit "
TPEYTOBHUKOB, IPSIMOYTOJIBHUKOB, | TPUTOHOMETPUYECKH ammapar W HAeu
MapajuieJIorpaMM- MOB, Tpalleluil, | IBMKEHUS TPH pEIIeHnd 3aJad  Ha
Usmepenne |05 1 cextopos; BBIYHCIICHUE wiomaiei
TCOMETPUIECKUX o prgpcnaTh MTHHY OKPY’KHOCTH, | MHOTOYTOIbHHKOB.
BEJIHIHH JUTHHY TyTH OKPY>KHOCTH;
* BBIYHMCIATH JUIMHBI JIMHEHHBIX
JJIEMEHTOB (QUTYyp M HX YIIIBL,
HCTIONB3YS dbopMynel  UTHHBL
OKPY’)KHOCTH W JJIWHBI  JIyTH
OKPY>KHOCTH, (OPMYJIBI IUIOMIAAeH
duryp;
* pemaTrh NPAKTUYECKHE 3aJadH,
CBSI3aHHBIC c HaXOXKACHUEM
T€OMETPHYECKUX BETTMYWH
(ucmonp3yss TpH  HEOOXOIUMOCTH
CIpaBOYHMKH W TEXHHYECCKHE
CpEJICTBA).
*  YCOBEPIIECHCTBYIOT HaBBIK |* WCIOJBH30BATh “H(POPMAITIIO JUTS
noucka unghopmayuu B | YCTAHOBJIGHUS TPUYUHHO-CIICJCTBEHHBIX
KOMITBIOTEPHBIX U | CBSI3¢H W 3aBUCUMOCTEH, OOBSCHEHUU W
HEKOMTIBIOTEPHBIX WUCTOYHHKAX | JOKa3aTeNbCTB (aKTOB B  Pa3IHUIHBIX
nH(pOpMaIuU, TPUOOPETYT HABBIK | YICOHBIX W MPAKTUYECKUX CHUTYAIUsX,
(hopMyITHPOBaHUS 3aIPOCOB M OIBIT | CHUTYaIUsIX MO/JIEJIMPOBAHUS u
WCTIOJIb30BaHMS TTOMCKOBBIX MAIIVH; | TPOCKTUPOBAHHMS;
*  OCYUIECTBIISTH TTOHCK
nHpOpMAITUH B Wutepnere,
HMIKOILHOM uHdopMaLonHoM [©  CTPOUTH YMO3AKIIOUCHHS W NPUHAMATH
IPOCTpAHCTBE, 0a3ax JAHHBIX W Ha | PCLICHHA HA OCHOBE CaMOCTOSTENHHO
NEPCOHAIILHOM ~ KOMIbloTepe ¢ | TIOJTY4EHHOH uHpOpMAIMK, A  TaKKe
®opmupoBanue | MICTIOTH30BAHHCM MOMCKOBBIX | OCBOMTD OTIBIT KPUTHUECKOTO OTHOMICHNS K
CCPBUCOB, CTPOMTh  IOHMCKOBbIe | 10Ty4aeMoii MH(bOpMaluy Ha OCHOBE o8
HUKT- 3aMmpockl B 3aBUCUMOCTH OT Ienm | COTOCTABIICHHA C uH(OpMALHEH U3 JPYTUX
KOMIIETEHTHOCTH  |3aIpoca " aHanu3upoparp | HCTOIHMKOB M C HMEIOMMMCA KU3HEHHBIM
odyyamuuxcs pe3yIbTaThI TOUCKA. OIIBITOM.

* TPUOOPETYT NMEPBUYHBIE HABBHIKU
dbopMHUpOBaHUS W  OpraHU3aINU
COOCTBEHHOTO  MH(OPMAIIMOHHOTO
MIPOCTPAHCTBA.

*  YCOBEPLIECHCTBYIOT yMeHHe
nepeaaBath HHPOPMAIIUIO B YCTHOM
dhopwme, COTIPOBOXKTaeMOM
ayJIMOBHU3YyalIbHOM MOJAEPIKKON, U B
IICBMEHHON (opMe Trumepmenna

(1. €. COYCTaHUS TEKCTa,
M300paKCHHs,  3BYyKa,  CCBUIOK
MEXTY pasHBIMU

nH(POPMAITHOHHBIMH




KOMITOHCHTaMHU).

OCHOBBI
yueOHo-
HCcCIe0BaTeIbCKOM
M [IPOEKTHOM
JAeATeJIbHOCTH

*  npuodpemym onvim
NPOEKMHOU  OeAmebHOCMU  KaK
0co0oii (opmbl yueOHOI pPabOTHI,

crocoOCTByOIIEH BOCIIUTAHUIO
CaMOCTOSITEIIbHOCTH,
WHUIAATHBHOCTH,
OTBETCTBEHHOCTH, MOBBIILICHHIO
MoTHBaud W 3(PEeKTUBHOCTH

y4eOHOU AeSITeTFHOCTH;

* OBJIAJICIOT YMCHHEM BBIOUPATH
aJICKBATHBIE CTOSILIEW  3a7ade
CPeICTBa, MPUHUMATH pEIICHUs, B
TOM 4YHCI€ HW B  CUTyalHsIX
HEOIPEIETEHHOCTH;

* OCBOAT YMEHHE Onepuposams
cunome3amu KaK OTJIMYUTCIIbHBIM
HUHCTPYMCHTOM Hay4YHOI'O
paccyXaeHusi, MPHOOPETYT OIBIT
pElIeHNsT WHTEITIEKTYalbHbBIX 3a/1a4

Ha OCHOBE MBICJIEHHOTO
MIOCTPOCHHUS Ppa3Iu4HBIX
NPEANOI0KEHUN u ux

MOCIEAYIOLIEN POBEPKHU.

pa3BUTh CIIOCOOHOCTHL K pa3paboTke
HECKOJNIbKMX BapWMaHTOB peNIeHnH, K
MOUCKY HECTAaHIAPTHBIX PEIICHUM, MOUCKY
u OCYIIECTBIICHUIO Hauboee
MIPUEMIIEMOTO PEIIeHIS,

MOTPEOHOCTH BHUKATh B CyTh
W3y4aeMbIX MpPOOJIEM, CTaBUTh BOIPOCHI,
3aTparuBarollre OCHOBBI 3HAHUH, JIMYHBIN,
COIMAJIbHBIA, HCTOPUYECKUNA KU3HEHHBIN
OTIBIT;

OCHOBBI KPHUTHYECKOTO OTHOIIEHHS K
3HAHUIO, )KU3HEHHOMY OTIBITY;

OCHOBBI  IIGHHOCTHBIX  CYXJICHUH
OIICHOK;

YBOXEHHE K BEIMYHIO YEIIOBEYECKOTO
pazyma, TO3BOJISIOIIETO  IPEOOJIeBaTh
HEBEXKECTBO M TIPEIPacCyIKH, pa3BUBATh
TEOpETHYECKOe 3HAaHWEe, IPOJIBUTATHCA B
YCTaHOBJICHUH B3aUMOITOHHMAHUS MEXIY
OTACIBbHBIMH JIIOAbMU U KYJILTYPaMH,

OCHOBBI TOHUMAHHS TPUHIAITHATHHON
OTPAaHWYEHHOCTH 3HAHUSA, CYIIECTBOBAHUSI
Pa3INYHBIX TOYCK 3pCHUs, B3IJIs1/10B,
XapaKTCPHBIX JUISL Pa3HbIX
COIIMOKYIBTYPHBIX CPEJl U JIIOX.

u




2. Conep:xanue padoyeil mporpaMMbl 0 MaTeMaTHKe.

«MartemaTuka»
e 5 kJiacc:
1. HatypaabHblie yucia (204)

XapakTepHucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTH YUCHHKA (Ha ypOBHE YUeOHBIX JEHCTBHIA):
Onucviéams CBOWCTBA HATypalbHOTO psifa. YuTaTh U 3alUChIBaTh HAaTypajbHbIE YHCIA,

CpaBHHUBATDh U YHHOPAAOYUBATH UX.

Pacnosnasams Ha uyeprexax, PHUCYHKaX, B OKPYXKAIOUIEM MHpE OTPE30K, MNPSIMYIO, JIy,
II0CKOCTh. [IpuBOANTE IpUMEPHI MOAETEH 3TUX puryp.

Hzmepamv nnuHbl OTpe3koB. CTPOUTH OTPE3KH 3aJaHHOM JUIMHBI. Pemate 3amaun  Ha
HAXOXJIEHWE JJIUH OTPE3KOB. Belpakarb OJHM €AMHUIIBI JUIMH 4epe3 npyrue. [lpuBoauth
pUMEpBI IPUOOPOB CO HIKATAMH.

CmpOUI’nb Ha KOOPAWUHATHOM JIY4UC TOYKY C 3aJaHHOM KOOpHHH&TOﬁ, OIPCACIIATE KOOpAUHATY
TOYKH.

Yyactue B MUHH HpOCKTHOfI ACATCIIBHOCTHU ((I/ICTOpI/ISI cycTan, «llosBneHue HYJIS.

Konmponvnvix pabom: 1

2. CnoxeHune ¥ BBIYUTAHUE HATYPAJIbHBIX 4nceJ (334)

XapakTepHucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTH YUEHHKA (HAa ypOBHE YUEOHBIX JEHCTBHI):
Dopmynuposamsb CBOWCTBA CIIOKEHUS M BBIUMTAHUS HATypaJbHBIX 4YMCEJ, 3allUCBIBaTh 3TU

cBoiicTBa B Buje opmyi. [IpuBoauTh mpruMepsl YUCIOBBIX U OYKBEHHBIX BBIpaKEHUH, (HOPMYIL.
CocTaBisTh YUCIIOBbIE U OYKBEHHbIE BBIPAXKEHUSI 10 YCIOBUIO

3agaun. PemaTe ypaBHEHUS HAa OCHOBAHUHU 3aBUCHUMOCTEN MEXIYy KOMIIOHEHTAMH JIEHCTBHI
CJIO’)KEHUSA U BbIUMTaHUA. PemaTs TEKCTOBBIE 33/1a4l C MOMOIIBIO COCTABJICHUS! YPABHEHHIA.

Pacnoznasams Ha depTexax M pUCYHKAX YIJIbI, MHOTOYTOJIbHUKH, B YACTHOCTH TPEYTOJIbHUKH,
NPsIMOYTOJIbHUKH. Pacrio3HaBaTh B OKpYKaloIeM MUPE MOJIETH 3TUX QUTYD.

C nomompI TPaHCIOPTHpPA HM3MEPATh TPaJAyCHBIE MEphl YIJOB, CTPOMTH YIJbl 33JaHHON
TpajlyCHOM Mephl, CTPOUTh OuCCeKTpucy mAaHHOoro yria. KiaccuduiupoBars  yribl.
KnaccuduupoBaTe TpeyroibHUKH MO KOJIMYECTBY PaBHBIX CTOPOH W MO BHJAaM HUX YIJIOB.
OnuceIBaTh CBOMCTBA MPSIMOYTOJIbHUKA.

Haxooums ¢ moMoipio ¢GopMyIl EpUMETPhl MPSAMOYTOJIbHUKA U KBajapaTa. PemaTh 3a1aun Ha
HaXO0X/ICHNE IEPUMETPOB MPSMOYTOJIbHUKA U KBapaTa, IpalyCHON Mephl YIJIOB.



Cmpoums JOTMYECKYIO0 LEMOYKY pPAacCyXJIEHUH, COIMOCTAaBJIATH TIONTYYEHHBIH pE3yJabTaT C
YCIIOBUEM 33/a4HU.

Pacnosnasams Qurypsel, UMeronne 0Cb CHMMETPHUU.
Yyactue B MUHH MPOEKTHOU AESITENbHOCTU CKa3Ka «B 1mapcTBe reomerpudeckux Guryp

Koumponvuwix pabom: 2

3. YMHOXkeHHe U Je/ieHHe HATYPAJIbHbIX ynces (374)

XapakTepuCcTUKa OCHOBHBIX BUJIOB JICATEIILHOCTH YUE€HUKA (HA YPOBHE YUEOHBIX JEHCTBUN):
Dopmynuposams CBOWCTBA YMHOXKEHUs W JCICHHUsS HATypalbHBIX YHCEN, 3allUCHIBATh 3TH

cBoiictBa B Buae ¢opMmyn. Pemare ypaBHEHHSI Ha OCHOBaHMM 3aBHCHUMOCTEM MEXIy
KOMIIOHEHTaMH apU(pMETUYECKUX JTEHCTBUH.

Haxooums ocCTaTOK Ipu JA€NCHUM HATypajbHbIX uuncen. [lo 3agaHHOMY OCHOBAaHHUIO U
MIOKA3aTeNI0 CTENIEHN HaXOAUTh 3HaYCHHE CTEIICHHU YUCIIA.

Haxoaute muomaan mpsMOYTOJIbHUKAa M KBajpara ¢ MoMoupio ¢Gopmyn. BwipaxkaTs omHu
€UHULbI IUIOIIAN Yepe3 APYTHE.

Pacno3nasamv Ha dYepTekax M PUCYHKAX MPSAMOYTOJbHBIA MNapajuleNenunesl, MUpaMUay.
PacrioznaBate B OKpyXkaromiem Mupe Moaenu 3tux ¢uryp. M3o0paxars pa3BEépTKu
IPSIMOYTOJIBHOTO Tapajuiesenuneia i MUpaMuibl.

Haxooums 00BEMBI TIPAMOYTOJILHOTO Tapajienenunesa W Kyba ¢ TMOMOMIbI0  (OPMYII.
BripaxaTs oiHM equHULIBEI 00BEMA Yepe3 IpyTrue.

Pewamb kOMOMHATOPHBIE 33]1a4U C TIOMOIIBIO ITepedopa BapHAHTOB.
VY4acTre B MUHU IIPOEKTHOM AEATENBHOCTH «MOZEIb MHOTOTPaHHUKOB.

Koumponvuwix pabom: 2

4. O0bIKHOBeHHbIE Apodu (174)

XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB ACATCIIbBHOCTU YYCHHUKA (Ha YPOBHC y‘IC6HBIX ﬂeﬁCTBHﬁ)I
Pacnosnasame O6BIKHOBCHHYIO le06L, MMPpaBUJIbHBIC W HCIIPABHUJILHBIC IlpO6I/I, CMCIIaHHBIC

qucia.

Yumamu u 3anucviéams OOBIKHOBEHHBIE IPOOH, CMEIIIAaHHBIE YUCTIA.
Cpasnusams 0OBIKHOBEHHBIE POOH C paBHBIMU 3HAMEHATEIISMH.

Cknaovieams u 6biuumams 0OOBIKHOBEHHBIE IPOOU C paBHBIMHU 3HAMEHATEIISIMU.

Ilpeobpazoevisamy ~ HENPAaBWIBHYIO IpOOb B CMEIIAHHOE YHCIO, CMEIIAHHOE YHCIIO
B HENPaBWIBHYIO JpO0B.



Vmemsv 3anucviéamev pe3yabTaT IeNCHHS ABYX HATypalbHBIX YHCET B BUAC OOBIKHOBEHHOI
IpoowH.

Yyactue B MUHH NPOEKTHOM AesTenbHOoCcTH «OObIKHOBEHHBIE Apo0u. McToprueckuil sKkCKype.

Koumponvnvix pabom: 1

5. decsaTuunbie 1poou (484)

XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTH YUCHHKA (HAa ypOBHE YUeOHBIX JCHCTBHIA):
Pacnosnasams, unTath W 3anuChIBaTh JeCATHYHbIE OpoOH. Has3biBaTh pa3psaibpl JECATHUHBIX

3HAKOB B 3aMCH JECATHUYHBIX qpobeii. CpaBHUBATH JecATHUHBIE TpoOH. OKPYTisaTh A€CATUYHBIC
IpoOK W HATypajdbHBbIE 4YMCia. BBIMOIHATH MPUKUAKY PE3ylIbTaTOB BBIYMCICHUN. BBIMOMHATH
apudMeTHYECKHE ISHCTBHS Ha/I IECATUYHBIMHU JIPOOSIMHU.

Haxooums cpennee apudpMeTnueckoe HeCKOJIbKUX uncen. [IpuBoauTh IpruMephl CpeTHUX
3HAYCHHUH BEJIMYMHBI. Pa3bsiCHATH, YTO TaKOE «OJIUH MPOICHT». [IpeacTaBIsITh IPOIEHTHI B BUIE
JECATUYHBIX IpoOei U ACCITUYHBIC APOOH B BUJIE TPOLIEHTOB. HaxoMUTh MPOIICHT OT YKCIa U
YHUCJIO IO €0 MPOILICHTAM.

YuyacTue B MUHU HpOCKTHOfI JACATCIIbHOCTH ((HpOFHO3I/Ip0BaHI/Ie quBepTHOﬁ n FO,Z[OBOﬁ
OTMCTKU».

Koumponvuwix pabom: 3
6. IloBTOpenme.

Ocnoenas yenw. [10BTOPUTH, 3aKpeNUTh U 0000IUTH OcHOBHBIE 3YH, mony4yeHHbIE B
5 kiacce.
Koumponvnvix pabom: 1

e 6 KJjacc:

1. Jeaumoctb HATYpaJbHBIX yuces (174)

XapakTepucTuKa OCHOBHBIX BHIOB JICITEIILHOCTH yUYE€HUKA (Ha YPOBHE YUEOHBIX JACHCTBUN):
Dopmynuposams ONPEICTICHUS MOHATUI: JENUTElb, KPaTHOE, IPOCTOE YUCI0, COCTAaBHOE
YUCII0, OOIINN JIEeTUTENb, HANOOIBIINN OOIINN JENUTENb, B3aUMHO MPOCTHIC YUCIIa, 00IIIee
KpaTHOe, HaMEeHbIIee 00IIIee KpaTHOE U IPU3HAKY JIETUMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucvieamy TipaBUIIa HaX0XAeHUs HanOombiiero ooduero aenutens (HO/I), Haumenbiiero
obmrero kpatHoro (HOK) HeckonbKUX YUCEN, pa3lioKeHUs HATypaIbHOTO YHCIIa Ha IPOCTHIE
MHOKHTEITH.

Konmponvnvix pabom. 1

2. OObikHOBeHHBIE Ipodu (384)
XapakTepuCTUKa OCHOBHBIX BUJIOB JICATEIILHOCTH YUCHUKA (HA YPOBHE YUeOHBIX IEHCTBHN):
Dopmynuposams ONPEEICHUS MOHATHI: HECOKpaTUMast IpoOb, 00N 3HAMEHATENh ABYX
npoOei, B3auMHO oOpaTHbIe Yucia. [[puMeHsaTh OCHOBHOE CBOMCTBO JAPOOH 71l COKPAIICHHS



npo6eit. [IpuBoauTh ApoOH K HOBOMY 3HaMeHaTem0. CpaBHUBATh OOBIKHOBEHHBIE IPOOH.
BeinonusaTe apupmernyeckue AeHCTBUS HaJl OOBIKHOBEHHBIMU APOOSMH.
Haxooums 1po6b OT yMciia U YUCIIO 10 33JaHHOMY 3HaueHHIO ero apoou. [Ipeodbpa3oBbIBaTh
OOBIKHOBEHHBIE IpOOH B AecATHUHBIe. HaxoauTh necatnynoe npuoamKkeHne 00bIKHOBEHHOM
JIpooH.

Koumponvnvix pabom. 3

3. OTHomeHnusi 1 nmponopuuu (284)

XapakTepuCTUKA OCHOBHBIX BUJIOB JICATEIILHOCTH YU€HUKA (Ha yPOBHE yUEOHBIX ICHCTBHIA):
Dopmynuposams ONPENEICHNS IOHATHI: OTHOIIEHHUE, TPONOPLHS, IPOLEHTHOE OTHOLLIEHUE
JIBYX YHCEJI, IPSIMO MPONOPLUOHATBHbIE U 00paTHO MPONOPLUOHATBHbIC BETHYNHBI.
[TpuMeHATh OCHOBHOE CBOWCTBO OTHOILIEHUSI U OCHOBHOE CBOMCTBO niponiopuuu. [Ipusonnute
IIPUMEPHI U ONHUCHIBATh CBOWCTBA BEIMUMH, HAXOASIIUXCS B IPSAMOM U 00paTHOMN
IIPONOPLUOHAIBHBIX 3aBUCUMOCTSIX. HaXxoauTh MpOLIEHTHOE OTHOLIEHHE ABYX uncenl. JlennTts
YHUCJIO HA MPONOPLUUOHAIBHBIEC YaCTH.
3anucvieams ¢ IOMOLIbIO OYKB OCHOBHBIE CBOMCTBA IPOOH, OTHOILLIECHHSI, IPOIIOPLIUH.
Ananusuposams MHPOPMALINIO, TIPEACTABICHHYIO B BUJIE CTOJIOYATHIX U KPYTOBBIX JHATPAMM.
[TpencraBisaTe nHGOPMALMIO B BUJIE CTOJIOYATHIX U KPYTOBBIX JHArpaMM.
Tlpusooums nipuMepsl ciiydalHbIX cOObITHI. HaxoauTs BEPOSATHOCTD CIy4alHOTO COOBITHUS B
OIbITaX ¢ PABHOBO3MO>KHBIMH MCXOJIaMHU.
Pacnosznasams Ha yepTexax U pUCYHKaX OKPYKHOCTb, KPYT, LHIMHJIP, KOHYC, chepy, 1ap U
UX 3J7eMeHThI. Pacrio3HaBaTh B OKpY:KaroIllleM MUpe Mojaeau 3Tux guryp. CTpouts ¢
MOMOIUIBIO IUPKYJISl OKPY>KHOCTH 33JaHHOTO paauyca. M300paxxars pa3BEPTKU LMUIMHAPA U
KoHyca. Ha3piBaTh npubnmxE€HHOE 3HaueHue yucna m. HaxoauTs ¢ moMoIikko GopMyit JUIMHY
OKPYKHOCTH, IIOIAAb KPyTa.

Koumponvnvix pabom.: 2

4. PanuoHajIbHbIE YMCJIa U AeldcTBUsI HaJQ HUMH (704)
XapaKkTepuCTUKA OCHOBHBIX BUJIOB JIEATEILHOCTH YU€HUKA (HAa YpOBHE YUeOHBIX JeHCTBUIA):
IIpu6ooums puMepsl UCIIOJIb30BAHUS MTOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCEIL.
DopMyIUpOBaTh ONPEAEIEHUE KOOPAUHATHON MpsiMOl. CTPOUTE HAa KOOPIMHATHON NPSIMON
TOYKY C 3aJIaHHOM KOOPAMHATOM, OIPEACIISITh KOOPANHATY TOUKH.
Xapaxmepuz06amb MHOKECTBO 1eTbIX yuces. OObSICHATH MOHATHE MHOXKECTBA
paloHaIbHBIX YUCEIL.
Dopmynuposams onpeneneHre Moayis unucia. Haxoqurs Moayns uuca.
CpasHusams paliioHaIbHbIE Yncia. BIMONHATE apudMeTnuecKkne AecTBUS HaJ
palMOHAIBLHBIMH YHCIaMH. 3alIUChIBaTh CBOMCTBA apu(METHUECKUX JeHCTBUI HaJ
paloHaIbHBIMU YKcaamMu B BUae Gopmyin. HazpiBaTh K03QpuiieHT 6yKBEeHHOTO
BBIPKEHMUS.
IIpumensimo CBOWCTBA NPH PELICHUN YpaBHEHHUN. PemaTe TEKCTOBBIE 3a/1a4 C IOMOIIBIO
YpaBHEHUM.
Pacnoznasams Ha yepTexkax U pUCyHKax NEPIEHAUKYIISIPHBIE U ITAPAUIEIbHBIE IPSIMBIE,
(GUrypsl, IMEIOLINE OCh CHMMETPHH, IEHTP CHMMETPUH. YKa3bIBaTh B OKPY)KaIOLIEM MUpE
Mojienu 3tux puryp. opmynrpoBaTh onpeneaeHue NepueHANKYISIPHBIX MPSIMBIX U
napauIeabHBIX IPAMbIX. CTPOUTH C IOMOIIBIO YTOJIbHUKA NEPIEHANKYIISPHBIE IIPSIMBIE U
napajuyiebHbIE MPSMBIE.
Obvscuams M WILTIOCTPUPOBATH TIOHITHE KOOPAUHATHOM 1IOCKOCTH. CTpOUTH HA

KOOPJAMHATHOM TUIOCKOCTH TOYKH C 3aJaHHBIMHA KOOPJAMHATAMH, ONIPEACIIATH KOOPAUHATHI
TOYEK Ha IIOCKOCTU. CTPOUTH OTAEIbHBIE rPaUKN 3aBUCUIMOCTEN MKy BEIMYMHAMU 110



TOYKaM. AHAIM3UPOBATH TPaPUKH 3aBUCUMOCTEI MEXKy BeTMUNHAMH (PaCcCCTOSTHHE, BpeMs,
TeMIiepaTypa u T. 11.)

Koumponvnvix pabom.: 6
5. IloBTOpeHwue.

Ocnosnas yenwv. I1oBTOpUTD, 3aKpenuTh U 00001 Th OCHOBHBIE 3YH, mosyueHHbIe B
6 kiacce.
Konumponvnvix pabom: 1

«Aaredpa»
e 7 Kiacc:
1. Bbipaxenmus, To:K1ecTBa, ypaBHeHus. (17)

UucnoBele BbIpaXeHUs C MepeMeHHbIMU. lIpocrelimme npeoOpa3oBaHUsl BbIPAKEHUM.
VYpaBHeHue, KOpeHb ypaBHEHHUs. JIuHEHOE ypaBHEHME C OJIHOW NEepeMEHHOW. Pemenue
TEKCTOBBIX 3aJ]a4 METOJIOM COCTaBJICHUs ypaBHEHUNH. CTaTUCTUUECKUE XapaKTEPUCTUKH.

Ocnoenas yenb — CHUCTEMATU3UpPOBaThb U OOOOIIMTH CBEIAEHHUS O MPEoOpa3OBaHMSIX
anreOpanyecKrX BBIPAKEHUH U PEIICHUH YPaBHEHHUH ¢ OJJHON TIEPEeMEHHOM.

IlepBas Tema Kypca 7 Kiacca sIBISE€TCS CBA3YIOIHUM 3BEHOM MEXIy KypCOM MaT€MaTHKU S—
6 KkjaccoB M KypcoM anreOpsl. B Hell 3akperuisitoTcsi BBIYMCIUTENIbHbIE HaBBIKH,
CUCTEMATHU3UPYIOTCSI U 00O0OIIAIOTCS CBENEHUS O NMPeoOpa3OBaHUSAX BBIPAKEHUN M PpEIICHUU
YpaBHEHUM.

Haxoxaenue 3HaueHN YUCIOBBIX U OYKBEHHBIX BBIPa)KEHUHN JAeT BO3MOKHOCTH IOBTOPUTH
C yyYalmlMMHCS TpaBWja JEHCTBUI C palMOHAJIbHBIMU YHCJIaMU. YMEHHUS BBIIOJIHATH
apudMeTHUecKue ACUCTBUS C pallMOHAIBHBIMU YMCIAMU SIBJISIIOTCS. OMIOPHBIMM JJIS1 BCETO Kypca
anreOpbl.  CreqyeT BBIACHUTb, HACKOJIBKO MPOYHO OBJAJENM UMM y4allluecs, U B cCllyyae
HEOOXO/IMMOCTH OpPraHHW30BaTh IMOBTOPEHUE C LEIbI0 JHMKBUAALMHU BbBIIBIEHHBIX MPOOEIIOB.
Pa3BuTHIO HABBIKOB BBIYHMCIEHUH TOJKHO YIEIATHCS CEPhE3HOE BHUMAHUE U B JAJIbHEHUILIEM TIPU
U3YyYEHHUH JPYTUX TEM Kypca anreOphl.

B cBs3u ¢ paccMOTpCHUEM BOIIpOCa O CPABHCHUU 3HA4YCHHH BBIpa)KCHI/Iﬁ PaCIIUPAOTCA
CBCIACHUA O HCPABCHCTBAX: BBOIAATCA 3HAKHM HCPABCHCTB, Ja€TCs TOHATHE O JBOMHBIX
HCPAaBCHCTBAx.

[Ipu paccmoTpeHMH TpeoOpa3OBaHUN BBIpAXEHUH (OpPMaAIBbHO-OMEPATUBHBIE YMEHUS
OCTAalOTCA Ha TOM JK€ YpPOBHE, ydallMecs IMOJHMMAIOTCS HAa HOBYIO CTYNEHb B OBJIQJICHUU
Teopueil. BBomATCS MOHATHS  «TOXXIECTBEHHO PAaBHBIC  BBIPAKCHHUSN»,  (TOXKICCTBO»,
«TOXJECTBEHHOE TPeoOpa30BaHME BBIPAKEHUN», COJEPKAHHE KOTOPHIX OYJET TOCTOSHHO
pacKpbIBaThCA W YIAYOJISATHCS MPHU HM3YyYEHUHM MpeoOpa3oBaHUIl Pa3IMYHBIX alIreOpanvecKux
BbIpakeHHi. [loguepkuBaeTcsi, Y4TO OCHOBY TOXKJICCTBEHHBIX IPEOOpa30BaHUN COCTABIISIFOT
CBOMCTBA JEHUCTBUI HAJl YACIIAMH.

YcunuBaercss pojib TEOPETUUYECKUX CBEICHUH MPU pacCMOTpeHUur ypaBHeHUW. C 1enbio
o0Oecrie4eHuss OCO3HAHHOTO BOCTPUATUS YYAUIMMHUCS aAJITOPUTMOB pELIECHUS YpaBHEHUN



BBOJIUTCSl BCIIOMOTAaTENbHOE [OHATHE PAaBHOCUIBHOCTH YpaBHEHWH, (GOpMyIHpYylOTCS U
Pa3bACHAIOTCA Ha KOHKPETHBIX IIpUMEpax CBOMCTBAa pAaBHOCUIBHOCTH. JlaeTcs moOHsATHE
JIMHENHOIO YpaBHEHMS M MCCIELYeTCs BOIPOC O YHUCIE €ro KOpHeW. B cucreme ynpakHeHUH
0co00e BHUMaHKE YJIENISETCS PEUICHUIO ypaBHEHHIA BUAa ax = D Npu pa3iuyHbIX 3HAUYCHHSIX d U
b. IIpomomxaercss pabora 1mo (GOPMHPOBAHHIO y YYAIIUXCS YMEHHS HCIIOIb30BATh armapar
YPaBHEHHH KaK CPEICTBO [UIsl PEIICHUs TEKCTOBBIX 3a/lad. YPOBEHb CIIOKHOCTH 3a1ad 3/eCh
OCTaeTCs TAKUM K€, KaK B 6 Kiacce.

W3ydeHue TeMbl 3aBeplIaeTcss 03HAKOMJICHHEM YYalIUXCs ¢ TPOCTEHIIIMMH CTaTUCTUYECKUMU
XapaKTepUCTUKAMU: CpPEeIHUM apu(pMETUYeCKUM, MOJOM, MEIuaHOM, pa3MaxoM. Yyaluecs
JOJIKHBI YMETh HCIIOJb30BaTh 3TH XAPAKTEPUCTUKU JJI aHAlM3a pPsijia JaHHBIX B HECIIOXKHBIX
CUTYallUsX.

Konmponvnwix pabom: 1
2. CremneHb ¢ HATYpaJbHBbIM NOKa3aTesaeM. ( 6 )

CTeleHb ¢ HaTypaTbHBIM TOKa3aTeIeM i ee cBoficTBa. Onaowrer. OyHKIHA y = X%, y =X U
uX rpaduKy.

OcHosHas yenb — BBIPA0OTATh YMEHUE BBINOJIHATH JCHCTBUS HAJl CTENEHAMH C
HATypaJbHBIMU TTOKA3aTEIISIMU.

B nmaHHOUl Teme naercs OmNpeneseHHue CTENEeHW C HaTypalbHbIM MoOKazareinem. B kypce
MaTeMaTHKHU O Kjacca ydaluecs y>Ke BCTpedaauch ¢ TPUMEPAMH BO3BEACHUS YMCE B CTEICHb.
B cBA3M ¢ BbIUMCIEHHEM 3HAQYEHUW CTENEHW B 7 KIAacce JaeTcid MpeACTaBICHUE
HAaXOXJEHUHU 3HAYEHUW CTENEHUW C TOMOIIbI0 KalbKyJsTOpa. PaccMmaTpuBarOTCA CBOMCTBA
CTEIIEHU C HaTypaJbHbIM MOKa3arereM. Ha mpumepe  nokasarenbcrBa  CBOMCTB  CTENEHU
yuaniecs BIEPBbIE 3HAKOMSTCS C JOKa3aTeNbCTBAMHU, MPOBOJMMBIMH Ha alredbpandeckoM
Marepuaie. CBOWCTBA CTENEHU C HATYPAIbHBIM MOKA3aTeIeM HaXOAAT IMPUMEHEHHE IpHU
YMHOXE€HUM OJHOWICHOB U BO3BEACHUU OJHOWICHOB B CTENEHb. [Ipy HaxoxkaeHUN 3HaYECHUI
BBIpQXXEHHH, COJAEpXKAlUX CTENMeHH, 0co00e BHHMAHHE CJEIyeT OOpaTUTh Ha MOPAIOK
JIEUCTBUM.

PaccmoTpenue QyHkumii y = X2, y = x° MO3BOIISET MPOJOIKHUTH PabOTy MO (GOPMUPOBAHUIO
YMEHUW CTPOUTh M 4YHTaTh Tpaduku ¢GyHKOHWH. BakHO 00paTWTh BHUMAHHE y4alluXCs Ha
oco0eHHOCTH Tpaduka QYHKIHH y = X2 rpadguK MPOXOIUT Yepe3 Hadaao KoopauHat, ock Oy
ABJISIETCS] €T0 OCBI0 CUMMETPUH, TpaUK PacroIoKeH B BEpXHEH MOIYIIOCKOCTH.

YMeHue CTpouTh rpaduki GYHKIMHA y = X2 B y = X° HCIOIB3YeTCs JUISl 03HAKOMJICHHS
yuyaumxcs ¢ rpadpu4eckuM crnocoOoM perieHus ypaBHEeHHH.

Koumponvnvix pabom: 1

3. MHuoroujensl. ( 22)

Muorownen. CloOXeHHE, BBIUUTAHUE M YMHOXKEHHUE MHOIOYJIEHOB. Pa3zioxxeHue
MHOTOWIEHOB Ha MHOKUTEIH.



Ocnosnas yeib — BBIpa60TaTB YMCHHUE BBIINIOJIHATE CIO0XKCHUC, BBIYUTAHUEC, YMHOXKCHHUC
MHOT'OYJICHOB U PAa3JIOKCHHUC MHOTI'OYJICHOB HAa MHOXUTCIIN.

Jlannast Tema wurpaer (QyHIaAMEHTAJIbHYIO pPOJb B (OPMHUPOBAHMM YMEHHUS BBINOIHSITH
TOXKIECCTBEHHBIE TpeoOpa3oBaHus —anreOpandeckux BblpaxeHud. Dopmupyembie 371ech
(dopManbHO-ONIEpaTUBHBIE yMEHHUS SIBIAIOTCS OMNOPHBIMA TpPU HU3YyYEHUH JEHCTBUH C
paLMOHATIBHBIMH IPOOSMHU, KOPHSIMH, CTETICHSMH C PAallHOHAIBHBIMU TTOKA3aTEISIMH.

I/I3yquHe TCMBI HAYMHACTCsA C BBCACHUA MMOHSATHUH MHOIro4JiCHa, CTAaHAApTHOI'O0 BHUOA
MHOIo4jJ€Ha, CTCIICHM MHOI'OYJICHA. OCHOBHOE MECTO B 3TOH TEME 3aHHMAIOT AJITOPUTMBI
I[GI‘/JICTBI/If/'I C MHOTOYJICHAMU — CJIOKCHHUC, BBIYUTAHUC U YMHOKCHUC. anumecsi JOJIKHBI I10-
HUMATb, 4YTO CYMMY, pa3HOCTb, ITPOU3BCACHUC MHOI'OYICHOB BCCTAa MOKHO IIPCACTABUTL B BUIC
MHOI'O4JICHA. I[eﬁCTBHﬂ CJIOKCHU, BBIYUTAHUA W YMHOXCHHUA MHOTOYICHOB BBICTYIIAOT KaK
COCTaBHOM KOMITOHEHT B 3aJaHHuAX Ha npeo6pa3013aHI/I51 OCJIBIX BBIpa)KeHHﬁ. HOBTOMy
Heuenecoo6pa3Ho nepexoanuTb K KOM6I/IHI/IpOBaHHLIM 3alaHuAM  [IPEKIAC, YCEM YCBOCHLIL
OCHOBHBIC AJITOPHUTMBI.

Cepbe3Hoe BHUMaHUE B 3TOM TeMe YAEseTcs Pa3sIoKEHUI0 MHOTOYJICHOB Ha MHOKUTEH C
IIOMOILBIO BBIHECEHUS 3a CKOOKM OOIIEro MHOXHUTEIS W C IOMOUIbIO TIPYINIUPOBKU.
CooTBeTcTBYIOIIKE MTPE0Opa30BaHMsl HAXOAT IIMPOKOE IPUMEHEHHE KaK B Kypce 7 Kiacca, TakK
U B MTOCIIEAYIOMINX Kypcax, OCOOCHHO B JICHCTBUSX C PAIlHOHAIBHBIMU APOOSMHU.

B nanHO#N TeMe ydaliuecs BCTPEYArOTCs ¢ IPUMEPAMH HCIIOIb30BaHUSA PACCMATPUBACMBIX
npeoOpa3oBaHuil P PELIeHUH Pa3HOOOPA3HBIX 3a/1a4, B YACTHOCTU IPU PEIICHUN YpaBHEHHH.
OTO0 MO3BOJISET B XO/I€ U3YUECHUS TEMBI POJIOJIKUTE paboTy Mo (POPMUPOBAHUIO YMEHUS PeLIaTh
YpaBHEHUs, a TAK)KE pelIarh 3aJa4l METOJIOM COCTABJICHHS YpaBHEHMU. B 4mciio ynpaxxHeHun
BKJIIOYAIOTCS HECJIOXKHBIE 3aJaHKsI HAa JOKA3aTEJIbCTBO TOXKAECTBA.

Koumponvnvix pabom: 1

4. ®opMyJIbI COKPALLICHHOT0 YMHOKeHust. ( 21)

®opmyist (a + b)? =a® + 2ab + b% (@ +b)® =a®+3d°b + 3ab® £ b3, (@ £ b) (@® + ab + b?)
= a° +b®, TIpuMeHeHne POPMYIT COKPALLIEHHOrO YMHOXKEHHUS B IPEOOPA30BAHHSX BBIPAKCHHIA.

Ocnoeénas yenvb — BbIpaOOTaTh YMEHHE MPUMEHSTH (DOPMYIIBI COKPAIIEHHOTO YMHOKEHUS B
peoOpa3oBaHUAX LENbIX BBIPAKEHUWH B MHOTOWIEHbl M B pa3JIO)KEHUU MHOTOWIEHOB Ha
MHOKUTEH.

B nannoilt Teme npopomkaeTcs padboTta 1o GOpMUPOBAHUIO Y yYAUTUXCS YMEHUS BBIOIHSTh
TOX/IECTBEHHBIC MPEOOPa3OBaHUs IENbIX BhIpakeHH. OCHOBHOE BHUMAHUE B TEME YACISICTCS
dopmynam (a - b) (@ + b) = a® - b2 (a +b)? = a® + 2ab + b®. Vuammecs JOIDKHBI 3HATH TH
(GOpMyIIBI U COOTBETCTBYIOIUE CIOBECHBIC (POPMYIUPOBKH, YMETh MPUMEHATh HX KaK «cCJeBa
HAaIpaBoy, TaK M «CIpaBa HAJICBOY.

Hapsiy ¢ yKasaHHBIME paccMaTpUBAIOTCS Takxke GopMyis (@  b)® = a*+ 3a°b + 3ab® + b°,
3, 13 2 2
a’t£b”=(a+£b) (@ + ab + b°). OgHako oHM HAXOAAT MEHBIIIEE IPUMEHEHUE B KypCe, II03TOMY
HE CIICIYeT U3JIUILIHE YBICKATHCSI BBIOJIHECHUEM YIPAKHCHUI HA X UCIIOIb30BAHUE.



B 3akimrounTenpHOM 4YAacTH TEMBl PAcCMaTPHUBAETCS NPUMEHEHUE pPa3Ju4HbIX IPUEMOB
pa3joXKEeHUs MHOTOYJICHOB Ha MHOXHTEIHU, a TAKXKe HCIIOIh30BaHKUE MPeoOpa3oBaHMUI IIENIBIX
BBIPKEHUM JIJIs1 PEIICHUS] IIMPOKOTO Kpyra 3aj1ay.

Koumponvnvix pabom: 2

5. ®Oynkuun. (12)

OyHKIMs, 00JIacTh onpeaeneHus: GyHKIUU. Beraucienue 3HaueHnit GyHKIUU 10 Gopmye.
I'padux ¢ynknuu. Ilpsmas mpomoprimoHanbHOCTh W ee rpaduk. JluHelHas ¢GyHKIUS U €e

rpaduk.

Ocnognas yeib — 03HAKOMUTH YUAIIUXCS C BOKHCUITUMU ()YHKITMOHATLHBIMU MTOHATHSIMH H
¢ rpaduKaMu IPSIMON TPOMOPIIMOHATILHOCTH U JIMHEHHOUW (PyHKIIMK 001Iero BUaa.

JanHass TeMa SBISETCS Ha4YalbHBIM J3TallOM B CHCTEMAaTHYECKOH (YHKIMOHAIBHOM
MOJTOTOBKE y4alluXcs. 37ech BBOATCA TakUe IMOHATHS, Kak (DyHKIHs, apryMeHT, o0iacTh
onpenenenus GpyHkuuu, rpadpuk GyHkuun. OyHKIMS TpaKTyeTcs Kak 3aBUCUMOCTh OJIHOMW Iie-
peMEHHOW OT Jpyroil. Yuamuecs MOJIyyalOT IEpBOE IpeJICTaBlIeHUEe O crocolax 3afaHus
¢ynkuuu. B naHHOM Teme HaumHaercss paboTa 1Mo (OPMUPOBAHUIO Yy YYallUXCsl YMEHUH
HaXOJUTh 110 (popMyJie 3HaUeHNEe (PYHKIUH 110 U3BECTHOMY 3HAUEHHUIO APTYMEHTA, BBIIOIHATh TY
Ke 3a/1auy 1o rpaduKy v permars no rpaguky oOpaTHYIO 3a1a4y.

OyHKIMOHANbHbIE TOHATHS MOJIYYalOT CBOIO KOHKPETH3AIMI0O NpPU M3YYEHUH JTHHEHHOU
(GYHKLIMU M €e 4acTHOro BUAA — MPSMON NMPONOPLUOHATBHOCTH. YMEHHsSI CTPOUTh U YUTATh
rpaduku 3TUX (YHKIUI MIMPOKO MCHOJB3YIOTCSA KaK B CaMOM Kypce anreOpbl, Tak U B Kypcax
reoMeTpur W (U3MKH. Yyamuecs MOJDKHBI MMOHMMAaTh, KaK BIHMSAET 3HAK Kod(p(UIMEeHTa Ha
pacrosoXeHue B KOOPANHATHON TIOCKOCTH Tpaduka pyHkuuu y = Kx, rae u K # 0, kak 3aBUCHT
ot 3HaueHuit K u b B3anmHoe pacrnosnoxenue rpadgukos AByX GyHKIHH Buaa y = Kx + b.

®opmupoBaHue BceX PyHKIMOHAIbHBIX OHATUN U BbIPaOOTKAa COOTBETCTBYIOIUX HABBIKOB,
a TaKKe HU3YYEHHE KOHKPETHBIX (DYHKIMH CONMPOBOXKIAIOTCS PACCMOTPEHUEM IPUMEPOB
peasbHbIX 3aBUCHUMOCTEH MEXAY BEIMYMHAMH, YTO CIIOCOOCTBYET YCWJICHHUIO MPUKIIAIHOM
HaINpaBJIEHHOCTH Kypca anreOpbl.

Konmponvnvix pabom: 1

6. Cucrembl JuHeHHBIX ypaBHenmii. ( 19)

Cucrema ypaBHeHui. PemeHue cucCTeMbl [JBYX JIMHEHHBIX YpaBHEHMM C JABYMs
NIEPEMEHHBIMM U €ro NeoMeTpuYecKas MHTepIrpeTanus. PenieHne TEKCTOBBIX 3ajad METOAOM
COCTaBJICHUS CUCTEM YPAaBHEHUH.

OcHo6nasi yenb — O3HAKOMUTH YYAlIUXCSl CO CIOCOOOM pEIEHMs CHCTEM JIMHEHHBIX
YpaBHEHHMI C JABYMs IEpEeMEHHBIMHU, BBIPaOOTAaTh yMEHHE pelaTb CHUCTEMbl YpPaBHEHUH H
IIPUMEHSATDH UX IIPU PELICHUU TEKCTOBBIX 3a/1a4.



N3ydenune cuctem ypaBHEHHH pacnpenenserca Mexay Kypcamu 7 u 9 knaccoB. B 7 knacce
BBOJUTCA MMOHATUC CUCTCMBI U paCCMATPHUBAIOTCA CUCTCMbI JIMHENHBIX ypaBHeHI/If/'I.

W3noxxeHne HAauyuMHAETCd C BBEACHHUA IIOHATHA <(JIMHEHHOE ypaBHEHHE C JBYMs
IIEPEMEHHBIMUY». B CUCTEMy YyNpa)KHEHHMM BKIIIOYAIOTCS HECJIOKHBIE 3aJaHUs HA peLIeHUe
JIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU B LENIBIX YHCIIAX.

dopmupyercs yMeHHe cTpouTh rpaduk ypaBHeHus a + by = ¢, rne a # 0 wiu b # 0, npu
pa3muuHBIX 3Ha4YeHUsX @, b, ¢. BBenenue rpaduyeckux oOpa3oB JaeT BO3ZMOXKHOCTh HArJISTHO
UCCJIEN0BATh BOIPOC O YHUCIE PELICHUH CUCTEMBI JBYX JIMHEHWHBIX YPABHEHUW C JIBYMs IIe-
PEMEHHBIMU.

OCHOBHOE MECTO B JIaHHOW T€ME 3aHMMAaEeT M3yYEHHE AITOPHUTMOB PEIICHUS CHUCTEM JIBYX
JMHEWHBIX YPaBHEHHUU C ABYMS IMEPEMEHHBIMU CIIOCOOOM IOJICTAHOBKH M CIIOCOOOM CIIOKEHHSI.
BBenenne cucteMm Mo3BOJISIET 3HAUMTENHFHO PACIIMPUTH KPYT TEKCTOBBIX 3a/1a4, PEUIaeMbIX C
IOMOIIBIO amnmapara anreOpsl. IIpuMeHeHne cucTeM yNpoInaeT Mpolecce MepeBoJa JaHHBIX
3a7jaui ¢ OOBIYHOIO S3bIKa Ha S3bIK YPaBHEHUIA.

Koumponvnvix pabom. 1

7. IloBTopenmue. (4)

Ocnosnas yenwv. 11oBTOpUTD, 3aKpenuTh U 00001MTH OCHOBHBIE 3YH, momyueHHbIe B
7 knmacce.
Koumponvnvix pabom: 1

Pe3eps (3)

e 8 KkJjacc:

1. Pammonansusie gpodu. (27 )
Panmonansnas npo6b. OCHOBHOE CBOWCTBO JpoOW, cokparieHue apobeid. ToxaecTBeHHbIS

. k
npeoOpa3oBaHusl PALMOHAIBHBIX BbIpaXeHUH. DyHKIMSA y = — U ee TpaduK.
X

Ocnosnasi yenb — BBIPAa0OTaTh YMEHHE BBINOJIHATh TOXJIECTBEHHBIE MpeoOpa3oBaHUs
palMOHAIBHBIX BBIPAKEHUM.

Tak kak JeicTBHA € palMOHAJBHBIMH JpOOSMH CYIIECTBEHHBIM O0Opa3oM ONMparoTCs Ha
JNENCTBUS C MHOTOWIEHAMH, TO B Hauyaje TeMbl HEOOXOJWMO TMOBTOPUTH C YydYalllUMHUCS
npeoOpa30BaHus IEIbIX BEIPAKEHUH.

['maBHOE MecTO B JaHHOM TeMe 3aHUMAIOT aJTOPUTMbI IEUCTBUN ApoOsSAMHU. Yuamuecs AOTKHbI
NOHUMATb, YTO CYMMY, Pa3HOCTh, IPOU3BEIEHIE U YAaCTHOE IpoOeit Bceraa MOXKHO MPEICTaBUTh
B Buje pobu. IIpuoOperaembie B JaHHON TeMe yMEHUS BBINOJIHATH CIIOKEHHE, BBHIUUTAHMUE,
YMHOXXEHUE U JeJIeHHe ApoOeil SBISIOTCS ONOPHBIMHU MPEOOPa30BaHUAX JTPOOHBIX BBIPAKEHUI.
[TostoMy wuM craenyer ynenute ocoboe BHuMaHue. HenenecooOpa3HO NepexoanuTh K
KOMOWHHUPOBAHHBIM 3aJaHUSIM Ha BCE ACUCTBUSA C ApoOsSMHU TNpexae, dem Oydy YCBOCHBI
OCHOBHBIC aJTOPUTMBL. 3aJaHMsl HAa Bce JEWCTBUA C APOOSMHU HE JOJKHBI OBITh W3JIUIIHE



TPOMO3AKUMHU U TpynoeMKuUMH.lIpu HaXOoXIeHWW 3HAYCHHN IpoOeil MaroTcs 3aJaHus Ha
BBIYMCIICHUSI C IOMOIIBI KAJIbKYyJIsATOpa. B 1aHHOW TemMe paciupsiioTCcs CBEACHUS 0
CTaTUCTUYECKUX  XAPAKTEPUCTHKAX. BBOAUTCA MOHATHE CPEOHErO TAPMOHHYECKOIO psija
MOJIOKUTEIBHBIX YHceN. M3ydeHue TeMmbl 3aBepIIaeTcss pPacCMOTPEHHEM CBOMCTB rpaduka

byHkuun y = k .
X
Konmponvnvix pabom. 2

2. CTeneHs ¢ 1eJIbIM MOKa3aTejJeM. JJieMeHThI cTaTUCTHKH. ( 13 )
Crernenb ¢ LeJIbIM [TOKa3aTesaeM U ee cBoiicTBa. CTaHnapTHbIN BuJ uncia. HauanbHble cBeeHUS
00 opraHM3aly CTaTUCTUYECKUX UCCIIEA0BaHUN.
Ocnognas yenv — BBIpAOOTaTh YMEHHE MPUMEHSITH CBOWCTB, CTEIICHU C LIETBIM [TOKa3aTelIeM B
BBIUUCIICHUSIX W MPeoOpa3oBaHUAX CPOPMHUPOBATH HadalbHbIE INPEACTaBICHUS O cOope u
TPYNIUPOBKE CTATUCTHYECKUX JAaHHBIX, MX HArJSAHONW MHTEPIIPETALIUU.
B sT0i TeMe GpopMyIHpyIOTCS CBOMCTBA CTETIEHH C LIEIBIM ITOKa3areseM. MeTo| ToKa3aTebCTBa
STUX CBOMCTB MOKA3bIBACTCA HA MPUMEPE YMHOXKEHHS CTENEHEH C OJIMHAKOBBHIMH OCHOBAHUSMHU.
JlaeTcs moHsATHE O 3amMcy YKcia B CTaHAApTHOM Buje. IIpuBoasTcs: nmpumMepsl UCIOIb30BaHUS
TaKoH 3anmucy B GU3MKE, TEXHUKE U JPYTUX 001acTIX 3HAHUH.
VYyamumecs mnony4aroT HadalbHble IPEACTaBI€HHA OO0 OpraHu3alMd  CTaTHUCTUYECKUX
uccienoBanuii. OHU 3HAKOMSTCSA C TMOHSTHUSMHU Te€HEpaIbHOW M BBHIOOPOYHOW COBOKYITHOCTH.
[TpuBoasATCS NpUMEpPHl MPEACTABIECHUS CTATUCTUYECKMX JAHHBIX B BUAE TaOMUI[ 4YacTOT M
OTHOCHUTEIIbHBIX YacTOT. YUalluMcsl MpeiaraloTcs 3aJaHusl Ha HaX0XKJIeHUE M0 Ta0JHIIe YacTOT
TaKUX CTATUCTHYECKMX XapaKTEPUCTHK, KaK CpeAaHee apu(MeThdyeckoe, MoJa, pa3Max.
PaccmaTtpuBaercs BOMpoc O HArjasAHOW HMHTEPHPETAUUd CTAaTUCTUYECKOW WH(MOPMAIIMH.
W3BecTHBIE ydYamuMCcsi CIIOCOOBI HArJSIIHOTO TIPEICTABICHUS CTAaTUCTHYECKUX JIAHHBIX C
MOMOIIBIO CTOOYATHIX U KPYTOBBIX AUArpaMM PACHIMPSIOTCS 32 CUET BBEJICHUS TAKUX MOHATHUH,
KaK MOJHUIOH U TUCTOrpaMMa.
Koumponvnvix pabom: 1

3. Ksanparubie kopuu. ( 25)

[TonsTie 00 wuppanuoHanbHBIX uKciaax. OOmMe CcBeAeHUs O ACUCTBUTENBHBIX YHCTAX.
KBanparubiii kopeHb. [loHATHE 0 HAX0XKIEHUU TPUOIMKEHHOTO 3HAUEHUS! KBaJJPATHOTO KOPHS.
CaoiicTBa KBaJpaTHBIX KopHel. [IpeoOpa3oBaHus BbIpaXEHHH, COAEpXKAIIUX KBaJpaTHBIC
kopHH. OyHKIHUS y = Jx , €€ CBOMCTBA U TpaduK.
Ocno6nas yenb — CHCTEMaTU3UPOBAaTh CBEAEHUS O palMOHAIBHBIX YHWCIaX W JaThb
npeiacTaBieHne 00 UppalMoOHaJIbHBIX YHUCIAX, PACIIUPUB TEM CaMbIM TOHATHE O YHCIIE;
BbIpa0OTaTh yMEHME BBINOJHATH MPEOOpPa3OBaHUs BBIPAKEHUH, COJEpXKAIIUX KBaJpaTHbIE
KOPHH.
B nanHOl Teme yuamiuecs Moiy4aroT HayaldbHOE IMPEICTaBICHHE O MOHSITUU JEHCTBUTENHLHOTO
yucia. C 3Toil nenpio 000011at0TCs N3BECTHBIE YYAIIUMCS CBEJICHHS O pallMOHAIBHBIX YHCIaX.
Jlns BBeeHUsl MOHSTHSI UPPALMOHAIBHOTO YMCIIA UCIOJIb3YeTCs] HHTYUTHUBHO IMPEICTaBICHHUE O
TOM, YTO Kbl OTPE30K HMMEET JJIMHY U IMOTOMY KaXXJIOH TOYKE KOOPAMHATHOM MpSAMOMH
COOTBETCTBYET HEKOTOpoe uncio. [lokaspiBaeTcs, 4TO CYIIECTBYIOT TOUKH, HE MMEIOIINE paIfo-
HaJIbHBIX a0ciucc.
[Ipy BBeneHHWH TOHATHSA KOPHS IOJIE3HO O3HAKOMHTH Y4YalIUXCS C HaXOXKJIEHHEM KOpHEH ¢
MIOMOUIBIO KaJIbKYJIATOPA.
OcHOBHOE BHUMaHUE YAENSETCS MOHATUIO apU(PMETUYECKOT0 KBAJAPAaTHOTO KOPHS M CBOMCTBaM
apu(MeTHUECKUX KBAJPaTHBIX KOpHEW. Jl0Ka3bIBAIOTCS TEOPEMBbl O KOpPHE M3 MPOM3BEACHUS U

IpolH, a TaKkKe TOXKIECTBO va’ :|a|, KOTOpBIE TOJIy4alOT NPUMEHEHHE B MPeoOpazoBaHHIX

BBIPDAKEHHUM, COJEp)KallMX KBajApaTHble KopHH. CrneuualbHO€ BHHUMAaHHE  YIENseTCs
OCBOOOXICHUIO OT UPPAMOHATLHOCTH B 3HAMEHaTelle JpoOM B BBIPAXKEHUSX BHJA



a a
——,————=. YMeHue npeoOpa3oBbIBaTh BBIPAKEHHS, COAEPKAINe KOPHH, YaCTO HCIONIb3Y-

NORNCENCS

eTcs KaKk B CaMOM Kypce anreOphl, Tak U B Kypcax FeOMEeTpHH, areOpsl M Hayajl aHaInu3a.
[Iponomxaercs paboTra 1O pPa3BUTHIO (PYHKIHMOHAIBHBIX MNPEICTABICHUM  ydaluXcs.

PaccmarpuBarorest pyHkuus o = J6, ee croiictea 1 rpaduk. [Ipu uzyuennu GyHkuuu y = Jx

MIOKa3bIBACTCS €€ B3aUMOCBS3b C PyHKIUEH y = X%, rae x > 0.
Koumponvnvix pabom: 1

4, KBanparubie ypaBuennsi. ( 26 )
KBanpatHoe ypaBHenune. @opMyiia KOpHEH KBaJpaTHOrO ypaBHEHUs. PemeHue panroHaIbHBIX
ypaBHeHui. PemnieHue 3aaad, NPUBOAAIIMX K KBAJAPAaTHBIM YPaBHEHMSM M INPOCTEUILIHMM
palOHaIbHBIM YPaBHEHUSM.
Ocnoenas yenp — BbIpadOTaThb yMEHHs peLIaTh KBaJpaTHbIE YPAaBHEHMsI U IPOCTEHIIME
palOHaIbHbIE YPABHEHUS U IPUMEHATH UX K PELLIECHUIO 3aa4.
B nauane TeMbl NpPUBOJATCS NPUMEPHI PEIIECHUS HEIMOJIHBIX KBAJAPAaTHBIX YpaBHEHUH. DTOT
MaTepuai CUCTEMAaTU3upyeTcsa. PaccMaTpuBaroTCs alropuTMbl PEILICHUST HETIOJIHBIX KBaJPAaTHBIX
YPaBHEHUI Pa3IM4HOrO BUAA.
OcHOBHOE BHUMaHUE CJIEyeT YACIUTh PEIICHUIO YPAaBHEHUI BUIA ax’+bx+c=0,rea#0,c
UCTIOJIb30BaHUuEM (POpMyINibI KOpHeW. B nanHO# Teme yuwammecss 3HaKOMATCS ¢ (GopmyiIaMu
Buera, BbIpakalomMMHM CBS3b MEXIYy KOPHSAMH KBAaJpaTHOIO YpPaBHEHUS U €ro Ko-
sppunmentamu. OHU UCHONB3YIOTCS B JAJbHEHIIEM IIPH JIOKA3aTEIbCTBE TEOPEMBI O
pa3I0KEHUH KBAJAPAaTHOIO TPEXUWIEHA HA JINHEHHBIE MHOKUTEIH.
VYyamuecss OBIaJEBalOT CIOCOOOM pEHICHUs APOOHBIX PAMOHAIBHBIX YPAaBHEHHH, KOTOPBIHA
COCTOMT B TOM, YTO PELICHUE TAKUX YPABHEHUHN CBOJUTCS K PEIIEHUIO COOTBETCTBYIOIIUX LIEIIBIX
YpPaBHEHUH € MOCIEAYIOIIMM HUCKIFOUEHUEM MIOCTOPOHHUX KOPHEH.
WN3ydyeHne naHHOM TeMBI TIO3BOJIIET CYIIECTBEHHO pACIIMPUTh amnmnapar YpaBHEHMI,
HCITOJIB3YEMBIX ISl pEHIEHUsI TEKCTOBBIX 3aa4.
Koumponvuwix pabom: 2

5. IToBTOpenme. ( 11)

Ocnosnas yenv. I1oBTOpUTH, 3aKpenuTh U 00001UTH OCHOBHBIE 3Y H, mony4yeHHble B 8 Kiacce.
Koumponvnvix pabom: 1
Pe3eps (3)

e 9 kiaacc

1. Ksagparuunasi ¢pyuxuus. ( 23 )
Oynkuus. CoiicTBa GpyHkimil. KBagpaTHslit TpexuieH. PaznoxeHne KBapaTHOrO TpexuiieHa Ha
MHOxuTeHn. OyHKuus y = ax? + bx + ¢, ee coiicTBa u rpaduk. CreneHnas QyHKITusI.
OcnosHasi yenb — PACHIMPUTh CBEACHUS O CBOWMCTBAX (DYHKIIM, O3HAKOMHUTH Y4alllUXCS CO
cBoiicTBamMH U rpadKOM KBaJpaTHUHON QyHKIHMH. |
B Hayane Tembl cucTeMaTH3UPYIOTCS CBEACHUS O GyHKUUAX. [[OBTOPSIOTCS OCHOBHBIE MOHSTHS:
GyHKIMS, apryMEHT, 00J1acTh onpeeneHust QyHKIUM, rpaduk. JlaroTcs moHATHS 0 BO3pacTaHUHU
U yObIBaHMM (YHKIMH, MPOMEKYTKAX 3HAKOMOCTOSIHCTBA. TeM caMbIM co3iaercs 6aza s
YCBOEHHUSI CBOWCTB KBaApaTHYHOW W CTENMEHHOM  (QYHKIWH, a Takxke I JaJbHEHIIero
yriryoneHust QyHKIMOHAIBHBIX MPEICTaBICHUH IPU U3YYSeHUH Kypca ainreOphl U Havasl aHau3a.
[ToAroTOBUTENBHBIM IIArOM K W3YYEHHIO CBOMCTB KBaJIpaTHUYHON (YHKIUU SBISETCS TaKke
pacCMOTpEHHME BOIIpOCa O KBaJApaTHOM TPEXUWIEHE M €ro KOPHSX, BBIJCJICHUU KBajJpara
JIBY4JICHA U3 KBAIPATHOI'O TPEXWICHA, Pa3JI0KEHUH KBaPATHOTO TPEXUJIEHA HA MHOKHUTEIIN.
N3yueHne KBagpaTUUHON (QYHKIIMM HAUWHACTCS C pACCMOTPEHUS (PYHKIMH Y = ax®, ee CBOCTB 1
oco0eHHOCTel rpaduka, a TaKKe IPYruX YaCTHBIX BUIOB KBAApAaTHUYHON (PYHKITMU — (YHKIIHMA
y=ax’+b, y=a (x - M)% DTH CBeICHNS UCIONB3YIOTCS MPH H3YUYCHHN CBOHCTB KBAIPATHIHOIN
dbyHKIMK 00111IeTo BUaa. BakHO, 4TOOBI yJamuecs NOHsUTH, 4TO rpaduk QyHKINN y = ax’ + bx +



¢ MOXeT ObITh MONydeH u3 rpadguka (YHKIMH y = ax’ ¢ MOMOIIBIO JBYX MapalIeNbHBIX
neperocoB. IIpueMsl mocTpoenns rpaduka ¢pyHkmmm y = ax> + bx + ¢ orpabaThBaloTcs Ha
KOHKpETHBIX mpumepax. IIpu sTomM ocoboe BHUMaHME CIEAyeT YIACIUTh (HOPMUPOBAHHIO Y
yyalluxcs. YMEHMsl YKa3blBaThb KOOPAMHATBl BEPLIMHBI NApaboibl, €€ OCh CUMMETPHH,
HarpaBJIeHUE BeTBEH apaboibl.
[Tpn u3ydyeHum 3TOH TeMbl JaybHEHIlee pa3BUTHE MOJY4aeT yMEHHE HaXOAUTh IO rpaduky
POMEXYTKH BO3pacTaHUs M YObIBaHHS (DYHKLIMH, a TaKXKe MPOMEXKYTKH, B KOTOPHIX (DYHKIIHS
COXpaHsICT 3HAK.
Vuariuecs: 3HAKOMSITCS CO CBOMCTBAMU CTENIEHHON (DYHKIMH y = X' HPH YETHOM M HEYECTHOM
HaTypaJIbHOM IIOKaszarejae II. BBoauTcs mnoHsATHe KOpHA ra-i creneHd. OHHM  IOIy4aroT
NPECTaBICHNUE O HAXOXKICHIH 3HAYCHUI KOPHS C TIOMOIIBIO KalIbKYJISITOPa, IPUYEM BBIPAOOTKA
COOTBETCTBYIOLMX YMEHUI He TpedyeTcs.
Konmponvuvix pabom: 1
2. YpaBHeHHSI H HEPABEHCTBA ¢ 0HOI mepeMenHoii. (15)
Llenbie ypaBHeHus. [lpoOHble panuoHanbHblE ypaBHeHUs. HepaBeHcTBa BTOpOIl cTemeHu c
OJIHOH NepeMEeHHON. MeTo1 NHTEPBAJIOB.
Ocnoénas yenp — CUCTEMATU3UPOBATh U OOOOIIMTH CBEACHHS O PELIECHUM LENbIX U JPOOHBIX
paLMOHATILHBIX YPAaBHEHUN ¢ OJJHON MepeMeHHOH, chopMUpOBaTh yMEHUE pellaTh HEPaBEHCTBA
an[aax2+I)x+c>OHnHax2+bx+c<0,rnea¢0.
B 31011 Teme 3aBepuiacTCs U3y4E€HUE PAllMOHAIBHBIX YPAaBHEHUN C OJJHOM NEpEMEHHON. B cBa3n
C 3THM TIPOBOAMTCS HEKOTOpoe 0000IIeHNe U YriyOJieHHe CBeleHH 00 ypaBHEHHAX. BBoasaTcs
HNOHSATHS LEJIOTO PAlMOHAJIBHOIO YPAaBHEHMS W €ro CTENEHU. Y4Jalluecs 3HAKOMATCA C
pelIeHueM YPaBHEHHM TPETbEM CTEIIEHW M YETBEPTOM CTENEHU C IIOMOIIBIO Pa3IOKEHUs Ha
MHOKUTEIM U BBEJIECHUS BCIIOMOTAaTENIbHOM NepeMeHHOW. MeTol peleHusl ypaBHEHUH IyTeEM
BBEJICHUSI BCIIOMOTaTeJbHBIX NEPEMEHHBIX OYJET IIMPOKO MCIOJIb30BaThCS B AalIbHEHIIIEM MPU
pELICHUH TPUTOHOMETPUYECKUX, JTOrapU(PMHUUECKUX U IPYTUX BUJIOB YpaBHEHUH.
Pacumpsiorcst cBeleHuss O pelIeHUMH JpOOHBIX palMOHAJIBHBIX ypaBHEHUH. Ywyamuecs
3HAKOMSITCS ¢ HEKOTOPBIMU CIELUATIBHBIMY IPUEMAMHU PEIICHUS TAKUX YPABHEHHM.
DopMHpOBaHNE YMEHUH pElIaTh HEPABEHCTBA BUAA ax’+bx ++c¢>0 mwm ax’ + bx + ¢ <O, r1e
a # 0, ocymiecTBisieTcs ¢ Oropoi Ha cBeJleHHs 0 rpaduke KBaJpaTUIHON (PyHKIMH.
VYyamuecss 3HaKOMATCSA ¢ METOJIOM MHTEPBAJIOB, C IOMOIIBIO KOTOPOr0 PEHIAIOTCS HECIIOKHBIE
paloHaIbHbIE HEPABEHCTBA.
3. YpaBHeHHUs M1 HEPABEHCTBA C ABYMsI NepeMEHHBIMH H UX cucTeMbl. ( 18)

VYpaBHeHHE C ABYMs NEepeMEHHBIMU U ero rpaduk. CucteMbl ypaBHEHHIH BTOPOH CTENEHHU.
Pemienne 3amad ¢ MOMOIIBIO CHCTEM YpaBHEHHMHM BTOpOM creneHH. HepaBeHcTBa ¢ aByms
IIEPEMEHHBIMU U UX CUCTEMBI.
Ocnoenas yenb — BbIpabOTaTh YMEHHE PEIlIaTh MPOCTEHIINE CUCTEMBI, COJIEpKAIUE YpaBHEHUE
BTOPOI CTENEHU C ABYMs IIEPEMEHHBIMHU, U TEKCTOBBIE 33JaUl C ITOMOIIBIO COCTABIEHUS TaKUX
CUCTEM.
B nanHOl Teme 3aBeplIaeTCss U3yUYEHUE CUCTEM YPaBHEHUH C JIByMs NepeMeHHbIMU. OCHOBHOE
BHUMAaHHUE YJEISAETCS CHCTEMaM, B KOTOPBIX OJHO W3 YPaBHEHMU NEPBOW CTENEHH, a APYroe
BTOPOH.
N3BecTHBI ydamumMcest crmoco0 TOJCTaHOBKM HAxXOJWT 3/1eCh JalibHEWIee NPUMEHEHHE U
MIO3BOJIIET CBOJIUTD PEIIEHUE TAKMX CUCTEM K PELICHHUIO KBaJPAaTHOTO YPABHEHMS.
O3HakoMJIEHHE yJallluXcsl C IpUMepaMH CUCTEM YPaBHEHMH C IByMsI IEPEMEHHBIMH, B KOTOPBIX
00a ypaBHEHHS BTOPOIl CTENEHH, JOJKHO OCYIIECTBIIATHCS C JOCTATOYHOM OCTOPOXKHOCTBHIO U
OTpaHUYMBATHCS MPOCTEHIIMMU IPUMEPAMH.
[TpuBneueHre M3BECTHBIX YYalIUMCS Tpa(UKOB MO3BOJISIET NMPUBECTU MPUMEPHI rpadudecKoro
pemieHus: cucteM ypaBHeHHWH. C TMOMOIIBI0 TpadhUUeCKHX MPEACTABICHUNH MOXHO HATrJISTHO
[I0KAa3aTh yYallMMCsl, YTO CHUCTEMBI IBYX YpaBHEHUH C ABYMs IEPEMEHHBIMU: BTOPON CTEIECHU
MOTYT IMETh OJTHO, [1BA, TPH, YETBIPE PEIICHUS UM HE UMETh PELICHUMN.



PazpaGoTanHblii MaTeMaTHYECKWH ammaparT MO3BOJSET CYLIECTBEHHO pacIIMpUTh Kiacc
CoJIepKaTeNbHbBIX TEKCTOBBIX 3a/1a4, PELIAEMBbIX C IOMOIIbIO CUCTEM YpaBHEHUH.
W3ydyeHue TeMbl 3aBepulacTCs BBEACHUEM IIOHATHUN HEpaBEHCTBA ABYMs IEPEMEHHBIMM U
CHCTEMbl HEpaBEHCTB C JByMs IepeMeHHbIMU. CBeneHus o rpapukax ypaBHEHMH € ABYMs
NIEPEMEHHBIMH HCIOJIB3YIOTCS MPU WJUTFOCTPALMU MHOXKECTB PELIEHUI HEKOTOPBIX MPOCTEUIINX
HEPABEHCTB C JIBYMsI IEPEMEHHBIMU U UX CUCTEM.
Koumponvuwix pabom: 2

4. Apudmernyeckasi H reomeTpuyeckas nporpeccuu. ( 15)
UucnoBble MOCIeI0BaTeNbHOCTH. ApUMeTHYecKas U reoMeTprudeckas mporpeccuu. @opMyiisl
I-TO YIE€HA U CyMMBI IIEPBBIX N WIEHOB Iporpeccuu. beckoHeyHo yObIBaromas reoMmeTpuueckas
IIpOrpeccusl.
Ocnosnas yenb — AaTh NOHATUA 00 apU(PMETHUECKOW U IeOMETPUYECKOH Mporpeccusx Kak
YHCJIOBBIX IOCJIEI0BATENBHOCTIIX 0COOOr0 BUJA.
[Tpy u3ydyeHuu Tembl BBOAMTCS IMOHSITHE IOCIEIOBATEIbHOCTH, PA3bSICHIECTCS CMBICI TEPMHHA
«N-i  wIeH TOCJIeI0BaTENbHOCTHY, BbIPAOATHIBACTCSI YMEHHE HCIOJb30BaTh HHJEKCHOE
o0o03HaueHue. ITH CBEJICHHSI HOCST BCIIOMOTATENIbHBIN XapakTep U UCIOIb3YIOTCA Ul U3Y4eHUs
apupMeTUYECKON U FreOMETPUUECKON MPOTPECCHA.
Pabota ¢ gopmynamu N-ro 4jieHa U CyMMbI NEPBBIX I'da WICHOB MPOrPECcCHil, HOMUMO CBOEro
OCHOBHOTO  HAa3HAa4Y€HMsI, II03BOJSET HEOJHOKPATHO BO3BPALAThCS K  BBIYMCICHUSM,
TOKJECTBEHHBIM NPEOOPA30BaHUSIM, PELICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcss  XapakTepUCTUYECKHE CBOWCTBA apU(PMETHUYECKOH W T'e€OMETPHYECKOU
IOpOrpeccuii, 4YTO MO3BOJIAET PACHIMPHUTH KPYT MpeiaraeMblx 3ajad.
Koumponvnvix pabom: 1

5. DJjieMeHTHI KOMOMHATOPUKH H TEOPUH BeposiTHOCTH. (13)

Martemaruueckoe MmonenupoBanue. IlponenTtHsie pacuersl. [IpubnnkeHHbIE BHIYMCIEHUS.

OcHoOBHBIE TNpaBWJa KOMOMHATOpUKH. OTHOCHTENbHAs 4acTOTa M BEPOSTHOCTb ClIydailHOro
coObITus. Knaccuueckoe onpenenenue BepossTHOCTH. HauanbHble CBEIEHNS O CTaTUCTHKE.
OcHoénas yenb — 03HAKOMUTD yYAIIUXCS C IIOHATUSAMU NIEPECTAHOBKHU, PA3MEILIEHUS, COUETAHUS
U COOTBETCTBYIOIIMMH (HOpMYyIaMH JJi MOJCYETa MX YMCIA; BBECTU MOHATUS OTHOCHUTEIbHOMN
YaCTOThI U BEPOSITHOCTH CITy4ailHOrO COOBITHSL.
W3ydyeHne TeMbl HaUMHAETCS C PELIEeHUs 3aJa4, B KOTOPbIX TpeOyeTcsi COCTaBUTh T€ WJIM UHBIE
KOMOMHAIMM 3JEMEHTOB M TMOACYUTATh WX 4YHUCIO. PazbsicHseTcss KOMOWHATOPHOE IPaBHIIO
YMHOXEHHS, KOTOPOE UCHOJB3YeTCs B JajbHEMIIeM pH BbIBOAE (OpMys Al MoJjcUYeTa yucia
NEPEeCTaHOBOK, pa3MelleHui u coueTaHuid. Ilpu M3yyeHMH AaHHOrO MaTepuaia HeoOXOIMMO
o0paTUTh BHHMMAaHHE Y4YalllUXCS Ha pa3iuynde TMOHATUH «pa3MEIICHHE» U «COYETaHUEY,
chopMHpOBATh Y HUX YMEHHUE ONpeAesATh, O KAKOM BHJIe KOMOMHAIIMN UJIET peyb B 3ajaye.
B nanHO#l Teme ywammecs 3HaKOMSTCS ¢ HaYaJIbHBIMU CBEICHHUSIMHU U3 TEOPHUH BEPOSTHOCTEM.
BBomsTtcs moHATHS  «ciaydaliHOE COOBITHE», «OTHOCHTEIbHAs YacToTa», «BEPOSTHOCTD
CilIy4aifHOro coObITus». PaccMaTpuBaroTCsi CTAaTUCTHMUECKUH M KJIACCUYECKUH MOIXOIBl K
OTIpENIeIEHUIO BEPOSITHOCTU CIIy4ailHOTO coObITHA. BakHO 0OpaTuTh BHMMaHHUE ydalllUXCsl Ha
TO, YTO KJIACCUYECKOE OIpeIeJIeHHE BEPOSATHOCTH MOKHO MPUMEHSATH TOJIBKO K TaKUM MOJAEISAM
peabHBIX COOBITHI, B KOTOPBIX BCE MCXO/IbI SIBIISIOTCS PAaBHOBO3MOXKHBIMHU.
Koumponvnvix pabom: 1

6. IloBTopenue (16 )
OcnosHas yenv. [1oBTOpUTH, 3aKpenuTh U 00001UTH OCHOBHBIE 3YH, mony4yeHHsle B 9 kiacce.
Koumponvnvix pabom: 1



«["eomeTpusi»
e 7 KJjacc:

1. IIpocreiimme reoMmerpuyeckue purypol U ux cpoiicrea. ( 10)
[Ipocreiimme reomerpuyueckue GpUrypsl: mpsimasi, TO4Ka, OTPE30K, JIyd, yroi. Ilonstue
paBeHCTBa reoMeTpudeckux Guryp. CpaBHeHHE OTPE3KOB U yIIIOB. M3MepeHue oTpe3KoB, JJIMHA
oTpeska. 3mepenue yriios, rpajaycHas mepa yriia. CMexXHbIE U BEPTUKAIIBHBIE YTIIbI, UX
cBoiicTBa. [lepneHIuKyIsIpHBIE IPSMBIE.

Ocnoeénas yenb — CUCTEMaTU3UPOBATh 3HAHUS YYALIUXCS O IPOCTEUIINX FEOMETPUUECKUX
¢urypax u ux CBOMCTBax; BBECTU IIOHATHE PaBEHCTBA QUTYP.

B JTAHHOM TeME BBOAATCS OCHOBHBIE TEOMETPUYECKUE ITIOHATHS U CBOMCTBA IPOCTEUIIINX
reoMeTpUYECcKUX (pUryp Ha OCHOBE HAIJISIIHBIX MPEICTaBICHUH ydaluxcs myreM 0000IeHus
OYEBHU/IHBIX WM U3BECTHBIX M3 Kypca MaTeMaTHKH |—6 KIIaCCOB r€OMETPUUYECKHX (haKTOB.
[ToHsATHE aKCHOMBI Ha HAYAJIbHOM 3Tare 00y4eHHsI He BBOJIUTCS, U CAMU aKCUOMBI HE
dopMynupyroTcs B sBHOM Buje. HeoOxo1MMble HCXOIHBIE MTOJIOKEHHU S, HA OCHOBE KOTOPBIX
U3y4aroTCs CBOMCTBA reOMETPUUECKUX (PUTYp, IPUBOJATCS B ONMCATENbHON opMe.
[TpyHIMNIMATLHBIM MOMEHTOM JIaHHOM TEMBI SIBJIIETCS BBEICHUE OHATHS PaBEHCTBA
reoOMEeTpUYECcCKUX (UIyp Ha OCHOBE HArJIIHOTO

HNOHSTUS HajokeHus1. OnpeieIeHHOEe BHUMAaHUE JI0JKHO YAEIATHCSA IPAKTUUYECKUM
IIPWIOKEHUSM T'€OMETPUYECKUX TTOHATHI.

Koumponvnvix pabom. 1

2. Tpeyroabnuku. (17)
TpeyronbHuk. IIpusHaku paBeHCTBa TpeyroiabHUKOB. [lepnieHauKyisap k npsaMon. Menuassl,
OHMCCEKTPUCHI U BBICOTHI TPEYroJIbHUKA. PaBHOOEPEHHBIN TPEYrOIbHUK U €r0 CBOMCTBA. 3a1aun
Ha IIOCTPOEHUE C TIOMOIIBIO LIUPKYJIIA U JIMHEHKU.
Ocno6nas yenb — BBECTH MOHATHE TEOPEMBI; BBIpaOOTaTh YMEHHE JI0KA3bIBaTh PABEHCTBO
TPEYTOJIbHUKOB C TOMOILBIO U3YYEHHBIX IIPU3HAKOB; BBECTU HOBBIN KJIACC 3aJa4 — Ha
IIOCTPOEHUE C TOMOIIBIO LIUPKYJIS U TUHEHKH.
[Tpu3Haku paBeHCTBa TPEYTOJILHUKOB SIBJISIOTCS OCHOBHBIM pabOyYMM amnmapaTroM BCEro Kypca
reoMeTpui. JlokazaTenbCcTBO OOJbIIEH YaCTH TEOPEM Kypca U TaKKe pelieHre MHOTHX 3a7a4
HPOBOJUTCS IO CIEAYIOLIEH CXeMe: TOUCK PaBHBIX TPEYTOJIbHUKOB — O00OCHOBAaHUE UX
PaBEHCTBA C MOMOUIBIO KAaKOTO-TO MPU3HAKA — CIICJCTBHUS, BBITEKAIOIINE U3 PAaBEHCTBA
TPEYroJIbHUKOB. [IpuMeHeHne MPU3HaKOB PaBEHCTBA TPEYTOJIBHUKOB IIPU PELICHUU 3a]1a4 1aeT
BO3MOKHOCTb IIOCTETIEHHO HAKaIUIMBATh OIBIT IIPOBEICHUS T0KA3aTENbHBIX paccykaeHui. Ha
Ha4yaJIbHOM JTalle U3y4eHUs U IPUMEHEHUs [IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB
1esecoo0pa3Ho UCTIONb30BaTh 3a/1a4M C TOTOBBIMU YEPTEXKAMHU.
Koumponvnvix pabom: 1

3. MapaniaeasHblie npsamMbie. CymMma yriioB TpeyrojibHuka. ( 13)
[Tpu3Haky napauieIbHOCTU NPSIMBIX. AKCHOMA NapajuieabHbIX NpsMbIX. CBOMCTBA
MapaJJIEIbHBIX MPSMBIX.
OcHog6nas yenb — BBECTH OTHO U3 BXKHEUIINX MOHATUI — MOHATHE NapaJIJIENIbHBIX MPSIMBIX;
JaTh MEepBOE NMpeACTaBIEHUE 00 aKCMOMax U aKCHOMaTHYeCKOM METOJIE B T€OMETPUH; BBECTH
AKCHOMY IIapaJIJICIIbHBIX MIPSAMBIX.
[Tpu3Haku u cBOMCTBA MapasIeNIbHBIX MPSAMBIX, CBA3aHHBIE C YTIIaMH, 00pa30BaHHBIMU IIPH
NIEPECEUEHUM JIBYX IIPSIMBIX CEKYLIEH (HAKpECT JIekKalluMU, OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMHU ), IIUPOKO UCIOJIB3YIOTCA B AaJIbHEHUIIIEM IIPU U3YYECHUH YETHIPEXYyTOJbHU-
KOB, IT0/I00HBIX TPEYTOJILHUKOB, IIPH PEIICHUH 33/1a4, a TAKXKE B KypCe CTEPEOMETPHUH.



Koumponvnvix pabom: 1

4. OxkpyxHocTh U Kpyr. I'eomerpuyeckue nocrpoenns. ( 20)
Cymma yriioB TpeyronbHuka. COOTHOLIEHHE MEXAY CTOPOHAMUU YIJIAMU TPEYTOJIbHUKA.
HepasenctBo TpeyronbHuka. [IpsMoyronbHbie TpEyroJIbHUKH, UX CBOMCTBA U IIPU3HAKU
paBeHcTBa. PaccTrosiHue OoT TOYKM 10 NpsAMOM. PaccrosiHue Mexay napajuleIbHBIMU NIPSIMBIMH.
ITocTpoeHne TpeyroJbHUKA 110 TPEM IJIEMEHTAM.
OcHoeénas yenb — pacCMOTPETh HOBBIE HHTEPECHBIE U BAYKHBIE CBOMCTBA TPEYTOJIBHUKOB.
B nanHoO# TeMe 10Ka3bIBAETCS OJHA U3 BAXKHEUIINX TEOPEM I'€OMETPUN — TEOPEMA O CYMME
yIIJI0B TpeyrojabHUKa. OHa 103BOJISET JaTh KJIACCU(UKALUIO TPEYrOJIbHUKOB IO yIilaMm
(OCTpOYTOJIBHBIN, IPSIMOYTOJIbHBIM, TYIIOYTOJIbHBIN), @ TAKXKE YCTAHOBUTH HEKOTOPBIE CBOMCTBA
Y IIPU3HAKU PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
ITonsTHE pacCTOAHMSA MEXAY NapAIICIbHBIMU IIPSIMBIMUA BBOJUTCS HA OCHOBE JOKA3aHHOU
IIPEIBAPUTEIILHO TEOPEMBI O TOM, YTO BCE TOUKH KaXI0H U3 IBYX NapaJlJICJIbHBIX MPSMBIX
PaBHOYJAJIEHBI OT APYroi MpsAMOM. DTO MOHATHE UTPAET BaXHYIO POJIb, B YACTHOCTU
HCIIOJIb3YETCSl B 33/1a4axX Ha IOCTPOCHHUE.
IIpu pemeHny 3a1a4d Ha IOCTPOEHUE B 7 KJIacCe CIEAYET OTPAaHUYUTHCS TOIBKO BBIIIOJIHEHHEM H
ONKCAaHUEM IIOCTPOCHUS UCKOMOM (pUrypbl. B oT/IebHBIX ClTydasiX MOXHO IPOBECTH YCTHO
aHaJIU3 U JOKA3aTeNIbCTBO, a JIEMEHTHI UCCIIEIOBAHMS TOJKHBI IIPUCYTCTBOBATH JIMIIB TOT' /1A,
KOI'Zla 3TO OTOBOPEHO yCIOBUEM 3a/1a4H.
Koumponvnvix pabom. 1

5. O06001IeHue U cUcTeMATU3AIUA 3HAHUH yyamuxcs. (7))
Ocnoenas yens. [10BTOPUTH, 3aKpenuTh U 00001UTH OcHOBHBIE 3YH, nomyyeHHbIe B 7 Ki1acce.
Koumponvnvix pabom: 1

Pe3eps (2)

e 8 Kiacc:

1. Yeroipexyroiabauku. (14)
MHOroyronbHuK, BBITYKJIbIi MHOTOYTOJIbHUK, YEThIpeXyronbHukK. Ilapamienorpamm, ero
cBoiicTBa u mpusHaku. Tpanenus. [IpsMoyroasHuK, poM0, KBaapaT, UX cBolcTBa. LleHTpanbHbIe
Y BIIMCaHHbBIE YIUIbl. BriicaHHbIE ¥ ONMCaHHBIE YETHIPEXYroNbHUKN OceBas U LIEHTpalbHasl
CUMMETpPHH.
OcHnosHas yenb — U3y4UTh Hauboee BaKHbIE BUBI YETHIPEXYTOJIbHUKOB — MapalIesorpamMm,
IPSIMOYTOJIBHUK, poMO, KBaJpat, Tpareuuio; 1aTh MpeacTaBiIeHue o0 GUrypax, o0agaronmx
OCEBOM WJIH LIEHTPAJIbHOU CUMMETPUEH.
Jloka3zaTenbcTBa OOJIBIIMHCTBA TEOPEM JIAHHOM TEMbI U PEIICHHs MHOTHX 33/1a4 IMPOBOJAATCS C
IIOMOILBIO IIPU3HAKOB PABEHCTBA TPEYTOJIBbHUKOB, [I09TOMY ITOJIE3HO UX ITIOBTOPUTH B Ha4ajIe
W3Y4YEHUS TEMBI.
Koumponvuwix pabom: 2

2. ITono0ue Tpeyronbuukos. (19)
[TonoGubIe TpeyronpHukH. Teopema daneca. Teopema 0 MpOMOPIMOHATBEHBIX OTPE3KAX.
[Tpu3naku moo6us TpeyroabHUKOB. [IpuMeHeHre mo100usl K 10Ka3aTeIbCTBY TEOPEM H
pemienuto 3a1a4. CBoiicTBa MeMaHbl, OUCCEKTPHUCHI TPEYTOJIbHUKA, TEPECEKAIOIINXCS XOP,
KacaTeJIbHOM U CEKYILEn
Ocnoénas yenb — BBECTU MOHSITHE MOJA0OHBIX TPEYTOJIbHUKOB; PACCMOTPETh IPU3HAKYU MOJ00US
TPEYTrOJIbHUKOB U UX MPUMEHEHUSI.



Omnpenenenue mMo0OHBIX TPEYTOIHHUKOB IA€TCSl HE HA OCHOBE IIPeoOpazoBaHus mo1oous, a
yepe3 paBeHCTBO YIJIOB U MPOMNOPLHUOHAIBHOCTH CXOJICTBEHHBIX CTOPOH.

[Tpu3Haky 0100US TPEYTOIHHUKOB JIOKA3BIBAIOTCS C TIOMOIIBIO TEOPEMbI 00 OTHOIIIEHUH
ioniaiel TpeyroJibHUKOB, UMEIOLIUX 10 PABHOMY YTIIy.

Ha ocHOBe nipru3HaKOB MOJ00US JOKA3BIBACTCS YTBEPKACHUE O TOUKE ITePECCUCHUsT MeTUaH
TPEYroJbHHUKA, a TAKXKE JBA YTBEPKICHHS O IPONOPLIUOHATBHBIX OTPE3KaX B MPSIMOYTOJIbHOM
TpeyrojapHUKE. /laeTcs mpeacTaBieHue 0 METOIe MOA00HS B 3aja4axX Ha MIOCTPOCHHE.
Koumponvnvix pabom: 1

3. Pemenne npsiMmoyroJibHbIX TPEyroJbHUKOB. ( 15 )
MeTpuueckre COOTHOIIEHUS B IPSIMOYToJbHOM TpeyroiasHuke. Teopema [Tudaropa.
Tpuronomerpuyekre GyHKIIUH OCTPOrO yIiia MpsIMOYTOJIbHOTO TPEyTroibHUKA. Pemienue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Ocnognas yenvb: BBOIATCS dIIEMEHTHI TPUTOHOMETPUN — CUHYC, KOCUHYC M TAHT€HC OCTPOTO
yTriia TPSIMOYTOJIBHOTO TPEYTOJBHUKA U CBOMCTBA, 5,455555555555555, BBIPAKAIOINE METPUUICCKUE
COOTHOILEHUS B IPSIMOYTOJILHOM TPEYTOJIbHUKE U COOTHOIICHUS MEXIY CTOPOHAMU U
3HAYCHHUSIMHU TPUTOHOMETPUUECKUX (PYHKITUI B IPSIMOYTOJILHOM TPEYTOJIbHUKE. 3aiCh U BBIBOJI
TPUTOHOMETPHUECKUX (OPMYII, BRIPAKAIOIIUX CBSI3b MEXKAY TPUTOHOMETPUUECKIMU
(GYHKIMUSIME OJTHOTO U TOTO K€ OCTPOTO YIJia, 3HAYEHUN CHUHYCa, KOCUHYCA, TAHTE€HCA U
KoTaHnreHca ais yrioB 30°, 45°, 60°, a Takxe BB€IEHUE OCHOBHOT'O TPUTOHOMETPUYECKOTO
ToxaecTBa. [IpuMeHeHne BCero M3y4eHHOT0 K PEIICHUIO TPSIMOYTOJIbHBIX TPEYTOJIbHUKOB U K
pEeIIeHUIOo 3a/1ad.
Koumponvnvix pabom.: 2
4. MHuoroyroybHuku. Iliiomans MHOToyrojbsHuKka. (16 )
[ToHsATHS MHOTOYTOJIbHUKA, PABHOBEITMKIUX MHOTOYTOJILHUKOB H ILJIOINIAIA MHOTOYTOJIbHUKA.
[1nomaau npsMOyrojibHUKA, TapAJJIEIOrpaMMa, TPEYTroJIbHUKA, TPAeIUH. .
OcHosHas yenb — PaclIuPUTh U YTIyOUTH MOTyYEeHHBIE B S—6 Kjlaccax MpecTaBIeHUs
yuanmxcs 00 U3MepeHUH U BBIYMCICHUU TUTOMIAeH; BBIBECTH (hOPMYIIBI ILTOMIACH
MPSIMOYTOJIbHHUKA, TTapaJljieJlorpaMMa, TpeyrojdbHuKa, Tpanenud. ONnuchiBaTh MHOTOYTOJIbHUK,
€ro 2JIEMEHTBI; BBIMYKIIbIE U HEBBIMYKIIbIE MHOTOYTOJIbLHUKH. V300paxaTh U HaXOIUTh Ha
PUCYHKaX MHOTOYTOJIbHUK U €r0 3JIEMEHThI; MHOTOYTOJIbHUK, BIIMCAHHBIN B OKPY>KHOCTH, U
MHOTOYTOJIbHUK, OTMCAHHBINA OKOJIO OKPY>KHOCTU. BBIBOI (hopMyIT /ISt BRIYMCIIEHUS TUIOIIA e
MPSIMOYTOJIbHUKA, TTapaJlJie]IorpaMMa, TPEeyTrojJbHUKa, TPArelui OCHOBBIBAETCS Ha IBYX
OCHOBHBIX CBOMCTBAX IUIOLIAEH, KOTOPBIE IPUHUMAIOTCS UCXO/S U3 HATJISAHBIX
MIPEICTABJICHHH, a TaK)Ke Ha (popMyIie TIomaau KBajapara, 000CHOBaHNE KOTOPOU HE SIBIIAETCS
00s13aTeNbHBIM TSl yaamuxcs. Jloka3aTebcTBO TEOPEMBI O CyMME YTIIOB BBITYKJIOTO -
YTOJIBHUKA, TUTONIAIA IPSMOYTOJIbHHUKA, TIIOMIAH TPEYTOJbHUKA U TUIOIIAIA TPATICITUH.
[TprMeHeHre U3UeHHBIX OMPEIeICHUI, TeoOpeM U (POPMYIT K PEIICHUIO 3a/1a4.
Koumponvnvix pabom: 1
5. IHoBTOpenue. Pemenue 3anau. (4 )
OcHosHas yenw. IIoBTOpUTD, 3aKpenuTh U 00001MTh OcHOBHBIE 3Y H, momydennsie B § kiacce.
Koumponvnwix pabom: 1
Pe3eps (2)



Kanenoapno-memamuueckoe naanuposanue no anzeope 8knacc

3 yaca ¢ neoenro, ecezo 105 uacoe 3a 200

JlaTa
Ne ypoka Ha3Banmue pa3nesna, Tema ypoka

IIo niany (paxkTnuecku

naBa 1.PaunoHanbHble BbipaxeHus. (43 yaca)

1. PanmonansHbIe 1podu 2.09
2. PanmonansHbIe 1poOH 4.09
3. OCHOBHOE CBOIMCTBO pallMOHATILHOM IpoOH 6.09
4. OCHOBHOE CBOMCTBO pallHOHAIBHOMN IpoOH 9.09
5. Bxoonas konmponsnas paboma 11.09
6. OCHOBHOE CBOWCTBO pallMOHAIILHON 1pOOH 13.09
7. CrnoxeHue U BlYUTaHUE ApoOeii ¢ 16.09

OJWHAKOBBIMHU 3HAMCHATCIIAMU

8 CrnoxeHue U BblYUTaHUE ApoOeii ¢ 18.09
OJIMHAKOBBIMH 3HaMEHATEeISIMU

9. CnoxeHue ¥ BhIUNTaHUE PalliOHAIBHBIX 20.09
npobeii ¢ 0TMHAKOBBIMY 3HAMEHATEIISIMU

10. CrnoxeHue U BbIYUTaHUE APOOE ¢ pasHBIMU 23.09
3HaMEHAaTeIIMU
11. CrnoxeHue U BIYUTaHHE APOOEi ¢ pasHbIMU
3HaMEHAaTeIsIMU
25.09
12. CrnosxeHue ¥ BBIYUTaHUE PAllMOHAIBHBIX 27.09

npobeii ¢ pa3HBIMU 3HAMEHATENSIMU

13. CrokeHue ¥ BRIUMTAHUE PAIMOHATBHBIX 30.09
npobeii ¢ pa3HBIMU 3HAMEHATEISIMU

14, CroxeHue ¥ BRIUMTAHUE PAITMOHATBHBIX 2.10
npobeii ¢ pa3HBIMU 3HAMEHATEIISIMU




15.

Ci10’xeHH€e U BBLIYUTAHUE paluOHaJIbHBIX
Ipo0Oelt ¢ pa3HbIMHU 3HAMEHATEISIMU

4.10

16.

Konmponvnas paboma Ne 1 no meme
«OcHogHoe coiicmeo payuoHaIbHOU
opoou. Cnoicenue u epluumanue
PAUUOHATILHBIX OPODeiD).

7.10

17.

YMHOKEHUE U JISTICHHE PAIIHOHATBHBIX
npobeii. Bo3BeneHnue paninoHaIbHOM TIpoOH B
crenedb. Pabora Hax ommOKkaMu

9.10

18.

YMHOXEHUE U ICTICHUE PAIlHOHAIBHBIX
npoOeii. Bo3BeaeHUe paliMOHAIBLHON ApoOH B
CTEIEHD,

11.10

19.

YMHOXEHUE U JICJICHUE PAllHOHAIBHBIX
npobOeii. Bo3BeaeHue palimoHaIBLHON ApoOH B
CTEIEHD

14.10

20.

YMHOXEHUE U JICJICHUE PAllHOHAIBHBIX
npoOeii. Bo3BeaeHUe paliMOHAIBLHON ApoOH B
CTEIEHD

16.10

21.

ToxaecTBeHHbIE npeo6pa30BaHI/151
panrOHAJIbHBIX BLIpa)KCHI/II\/'I

18.10

22.

ToxaecTBeHHbIE npeo6pa30BaHI/151
panrOHAJIbHBIX BLIpa)KCHI/II\/'I

21.10

23.

ToxaecTBeHHbIE npeo6pa30BaHI/151
panrOHaJIBHBIX BLIpa)KCHI/II\/'I

23.10

24.

ToxaecTBeHHbIE npeo6pa30BaHI/151
panrOHaJIBbHBIX BLIpa)KeHI/Iﬁ

25.10

25.

ToxaecTBeHHbIE Hp606pa30BaHI/IH
panrOHaJIbHBIX BLIpa)KeHI/Iﬁ

28.10

26.

ToxaecTBeHHbIE Hp606pa30BaHI/IH
panrOHaJIBbHBIX BLIpa)KeHI/Iﬁ

30.10

27.

ToxaecTBeHHbIE Hp606pa30BaHI/IH
panrOHaJIBbHBIX BLIpa)KeHI/Iﬁ

1.11

28.

Konmponvnas paooma Ne 2 no meme
«Ymnuoorcenue u denenue payuonansuoix
opooeii. Toscoecmeennvie npeodpazosanus
PAUUOHATILHBIX BLIPANCEHUILY.

11.11




PaBHocuibHBIE ypaBHeHHs. PaboTa Hax

13.11

29.
omuOKkamMu PanmoHanpHbIe ypaBHEHUS
30 PaBHOCHIIBHBIE YpaBHEHUS. PanimonanbHbIe 15.11
' ypaBHEHHUsI
31 PaBHOCHIIBHBIE YpaBHEHUS. PanimonanbHbIe 18.11
' ypaBHEHHUsI
93 CreneHs C 1eJIbIM OTPULIATEIbHBIM 20.11
' MoKasareineM
33 CreneHs C 1eNIbIM OTPULIATEIbHBIM 22.11
' MOKa3areieM
34. CBOIICTBa CTENIEHU C IIEJIBIM TTOKa3aTeJIeM 25.11
35. CBOMCTBA CTEIEHH C IIENBIM ITIOKa3aTeIeM 27.11
36. CBOMNCTBA CTEIEHH C IIENBIM IIOKa3aTeIeM 29.11
37. CBOMNCTBA CTEIEHH C IIENBIM IIOKa3aTeIeM 2.12
38. CBOMCTBA CTEIEHH C IIENBIM IIOKa3aTeIeM 4,12
39. OyHKIMS Y = K/X U ee Tpapuk 6.12
40. OyHKUMS Y = K/X U ee Tpaduk 9.12
41. OyHKIMS Y = K/X U ee Tpaduk 11.12
42. OyHKIMA Y = K/X U ee Tpapuk 13.12
Konmponvnaa paboma Ne 3 no meme 16.12
43 «Payuonanvusie ypasnenus. Cmenens ¢
' yenviM OmpuyamenbHvim noOKa3amesem.
@yukyun y = k/x u eé zpagux.
I'nasa 2. KBagpaTnbie kopHu. /leficTBuTe/bHBbIE Ynciia (25 yacoB)
44 Oynkus y = X° u eé rpaduk. Pabora Has 18.12
' OIIMOKaMU
45. DyHKIUA Y = X° 1 eé rpaduk 20.12
46 Hmozosan konmponvnasa padoma 3a 23.12
' | nonyzooue
KBanparusie kopHHu. ApudmMernueckuit
47.

KBaJpPaTHBIA KOPEHb

25.12




KBanparusie kopHHu. ApudmMerrnueckuit

27.12

48.
KBaJpaTHBI KOPEHb
KBanpatHsie kopHH. ApudMeTHuecKuit
49. KBaJPaTHbI KOPEHb
13.01
50. MHOKECTBO U €ro 3JIEMEHTHI 15.01
51. MHOK€eCTBO U €r0 JIEMEHTHI. 17.01
52. [TogmuoxecTBO. Onepanuu HaJl 20.01
MHOKECTBAMHU.
53. [TommHOXecTBO. Oneparu Haj 22.01
MHOYKECTBaMHU.
54, YucaoBble MHOXKECTBA. 24.01
95. YucnoBble MHOXKECTBA 27.01
56. CaoiicTBa apu(PMETHICCKOTO KBAAPATHOTO 29.01
KOpHS
S57. CBoiicTBa apuPMETHIECKOTO KBAJAPATHOTO 31.01
KOpHS
58. CgoiicTBa apuPMETHIECKOTO KBAAPATHOTO 3.02
KOPHSL.
59. CgoiicTBa apuPMETHIECKOTO KBAJAPATHOTO 5.02
KOpHS
60. ToxnecTBeHHBIE TPe0Opa30BaHNUs 7.02
BBIpaKEHUH, cofiepKammx apudmernaeckue
KBaJ[paTHBIC KOPHH
61. ToxnecTBeHHbIe TpeoOpa3zoBaHUs 10.02
BBIpKEHUI, CollepKammx apudMernaeckne
KBaJ[paTHBIC KOPHH
62. ToxnecTBeHHbIe TpeoOpa3zoBaHUs 12.02
BBIpKEHUI, CollepKammx apudMernaeckne
KBaJ[paTHbIE KOPHU
63. ToxnecTBeHHBIE TPe0Opa30BaHNUs 14.01
BBIpa)KEHUI, cofiepxKalmx apudmernieckue
KBaJ[paTHbIC KOPHH
64. ToxnecTBeHHbIE TPeoOpa3zoBaHUs 17.01

BBIpa)KEHUH, cofepxamx apudmernaeckue




KBaJIpaTHBIE KOPHU
65. OyHKIUA Y = ""I?I/I ee rpaduk. 19.02
66. OyHK1IUA Y = ""I?I/I ee rpaduk. 21.02
67. OyHKIUA Y = ""I?I/I ee rpaduk. 26.02
68. Konmponsnas paboma Ne 4 no meme 28.02
«Keadpammnwie kopnu»
I'naBa 3. KBagpaTHble ypaBHeHus (26 yacoB)
69. KBanparusie ypaBHeHus. Pabota Haj 2.03
omuOKamMu
70. KBanparusle ypaBHeHus. Pemenue 4.03
HETIOJHBIX KBAJPaTHBIX YpaBHEHUN
71. KBanparnslie ypaBHeHus. Pemenue 6.03
HETIOJTHBIX KBAJPaTHBIX YpaBHEHUN
72. KBanparusle ypaBHeHus. Pemenue 11.03
HETIOJTHBIX KBaJPaTHBIX YpaBHEHUN
73. ®opmyina KOpHEH KBaIpaTHOTO YpaBHEHUS 13.03
74. ®opmyina KOpHEH KBaIpaTHOTO YpaBHEHUS 16.03
75. ®opmyina KOpHEH KBaIpaTHOTO YpaBHEHUS 18.03
76. ®opmyia KOpHEH KBaIPaTHOTO YpaBHEHUS 20.03
77. Teopema Buera 30.03
78. Teopema Buera 1.04
79. Konmponvnas paboma Ne 5 no meme 3.04
«Keadpammnuwie ypasnenus. Teopema
Buema»
80. KBanpatusrii Tpéxuien Pabota Haj 6.04
omuOKamMu
81. KBanpatuslit TpéxuneH 8.04
82. KBagparuslii TpéxuneH 10.04
83. Pewrenne ypaBHeHUH, CBOASIINXCS K 13.04
KBaJIpaTHBIM ypaBHEHUSM




84.

Pemenue ypaBHeHuMi, CBOOAIUXCA K
KBaJPAaTHBIM YPABHEHUSIM

15.04

85.

Pemienue ypaBHeHwMil, CBOAAIMXCA K
KBaJPAaTHBIM YPABHEHUSIM

17.04

86.

Pemienue ypaBHeHwMil, CBOAAIMXCA K
KBaJPAaTHBIM YPABHEHUSIM

20.04

87.

Pemenue ypaBHeHUH, CBOAAIUXCA K
KBaJPAaTHBIM YPAaBHEHUSIM

22.04

88.

PanmonansHbie ypaBHEHHS Kak
MaTeMaTHYECKHE MOJICTH PEeaTbHBIX
CUTyalui

24.04

89.

PanyonaneHbIE ypaBHEHHS Kak
MaTeMaTUYECKUE MOJEIN PEAIbHBIX
CUTyaLui

27.04

90.

PanmonanbsHbIe ypaBHEHHS Kak
MaTeMaTUYECKUE MOJEIN PEANIBHBIX
CUTyalHi

29.04

91.

PanmonanbsHbIe ypaBHEHHS KaK
MaTeMaTUYECKUE MOJEIN PEATIBHBIX
CUTYyalHi

6.05

92.

PanuonansHbie ypaBHEHUS Kak
MAaTeMaTUYECKUE MOJIETIN PEATIBHBIX
CUTYyalHil

8.05

93.

PanuonansHbie ypaBHEHUS Kak
MaTeMaTUYECKUE MOJIETN PEATbHbBIX
CUTYyalHil

13.05

94.

Konumponwvnas paboma Ne 6 no meme
«Keadpammnutit mpexunen. Pewienue
YPAaBHeHUIl, C6OOAUUXCA K K8AOPAMHBIM
ypasnenuam.Pewenue 3a0au c nomouipio
PAUUOHAILHBIX YPAGHEHUIL

15.05




I'naBa 4. [loBTOopeHue u cucreMaTuzanus yuedOHoro marepuaia (11 yacon)

95. Pabora Hajg ommoOkamu. 18.05

96. [ToBTOpEHKE M cUcTeMaTH3aIUs YI€OHOTO 20.05
MaTepuaja 3a Kypc 8 kiacca

97. Hmozosas konmponvhas paboma 22.05

98. Pabora Hag ommoOkaMu. AHanus 25.05

KOHTPOJIBHON pabOThI

99. [ToBTOpEHME M cUCcTeMaTH3aIUs YI€OHOTO 27.05
MaTepuala 3a Kypc 8 kiacca

100. [ToBTOpEeHME U cUCTEMATHU3AIHS YIeOHOTO 29.05
MaTepuala 3a Kypc 8 kiacca

101. [ToBTOpEeHME U cUCTEMATHU3AIHS YIeOHOTO
MaTepuala 3a Kypc 8 kiacca

102. [ToBTOpEeHME U cUCTEMaTHU3AIHS YIeOHOTO
MaTepuala 3a Kypc 8 kiacca

103. Peseps

104. Peseps

105. Peseps




memamuyeckuil niaH

Ne HanmeHoBaHMe I/1aBBI KoimuecTBo yacos
n/n
Teopus u KoHTpoJbHbIe Bcero
NMPaKTHKA padoThI
1 PanrionanpHbie BbIpaKeHus 39 4 43
2 KBanparabie KOpHH. 23 2 25
JlelicTBUTENbHBIC YKCIIA
3 KBanpaTHble ypaBHEHUS 24 2 26
4 [ToBTOpEHME H 10 1 11
cucTeMaTru3anus y4eOHoro
MaTepuaa)
Hroro: 96 9 105
CeTka KOHTPOJbHBIX PadoT
Jlata npoBeeHUs Bun ypoka KOHTpOIIS U TeMa KOHTPOJIS Kon-
BO
Ilo nmnany | Paktuye 4ACORB
CKHU
11.09 BxoaHas koHTposbHAs paboTta 1
7.10 Konrtponsnas pabora Ne 1 «OcHOBHOE CBOHCTBO pallMOHAIBHOM 1
npobu. CroskeHHe W BBIYUTAHUE PAITMOHAIBHBIX Ipo0Oeii»
11.11 KonrtponbHas padora Ne 2 «YMHOKEHHE U JIeTIeHUE 1
' panroHaIbHBIX ApoOeil. ToxaecTBeHHbIE TpeoOpa3zoBaHus
palMOHAIBHBIX BBIPAKECHUIY.
16.12 KonTponbnas padota Ne3 «Pannonansnble ypaBHeHUs. CTeneHs ¢ 1
' LEJIBIM OTPUIATEeIbHBIM MTOoKa3aTeneM. OyHkuus y = k/x u eé
rpadux».
23.12 Hrorosast koHTpopHAs paboTa 3a | momyroaue 1
Konrponsnas padora Ne 4 «KBanpaTHbie KOpHI». 1
28.02
3.04 Konrponbnas padora NeS «KBaapaThsle ypaBHeHHs. Teopema 1
Buera».
15.05 Kontponbnas pabora Ne6 «KBagpatasiii TpexuieH. Pemenne 1
' YPaBHEHUH, CBOAAIIMXCS K KBAaJPaTHbIM YPaBHEHUSM.
Pemienue 3aad ¢ NOMOIIBIO PAallMOHAJIbHBIX YPABHECHHI».
22.05 Hrorosast koHTpOIbHAs paboTa 1




Kanenoapno — memamuueckoe naanupoeanue no zeomempuu 8 Kuacc,
2 yaca 6 Heoenlo, écezo 70 uacos

Ne Tema pa3jaesia, ypoka Kou- Jdata npoBenenust
ypora q;:LB ITo nnany | dakTHyecKH
I'maBa V. Yerbipéxyroabuuku (14 yacos).
MHoOroyronbHuky. BeITyKiIbiin
1 MHOT'OYTOJIbHUK. 1 3.09
2 YeThIpEXyroabHUK. 1 5.09
3 [Tapamenorpamm. 1 10.09
4 CaoiicTBa napaienorpaMma. 1 12.09
5 [Tpu3Haku napajienorpamMmma. 1 17.09
6 Tpaneuusi. 1 19.09
7 CBo#iCTBa M IPU3HAKH 1 24.09
paBHOOEAPEHHOMN TpareIuu.
8 Teopema daneca (3amaga Ne 385). 1 26.09
9 3aga4u Ha TOCTPOCHUE. 1 1.10
10 [IpssMOYTONbHUK. 1 3.10
11 Pom6. KBaapar. 1 8.10
12 Pemenue 3amau Ha TEMy 1 10.10
«HeThIPEXYTONBHUKN
13 OceBas U LIEHTpaJIbHAsE CHMMETPHSL. 1 15.10
14 Konmpononaa pavoma Ne 1 no 1 17.10
meme « YemuvipéxyzoioHuku).
I'naBa VI. Ilnomaas ( 16 yacos).
15 [TonsiTHE TIIOIIa I MHOTOYTOJIBHUKA. 1 21.10
§1. 1. 48.
16-17 . [Imomane npsiMoyronbHukKa.i. 50. 2 24,29.10
18-19 [Tnomanp nmapasmienorpaMma. 2 31.10,12.11
20-21 [Inomane TpeyroibHUKA. 2 14,19.11
22-23 [Tnomane Tpanenuu. 2 21,26.11
24 Pemenue 3amay Ha HaXOXKACHUE 1 28.11
TUTOTIATH.
25 Teopema ITudaropa. 1 3.12
26 Teopema, obpaTHast Teopeme 1 5.12
ITudaropa.
27-28 Pewrenue 3anau Ha Temy: 2 10,12.12
«[Tmomane. Teopema [Tudaropay.
29 O0600mmanmui ypok 1mo Teme 1 17.12
«ITmonraan.
30 Konmponsnaa paboma Ne2 no 1 19.12
meme « Ilnowaowy.
I'naBa VII. IlogoO6nblie Tpeyroabuuxku (19 yacon).
31 Omnpenenenue moI00HBIX 1 24.12

TPEYTroJIbHUKOB.




[IponopiimoHaabHbIE OTPE3KHU.

32 OTHomrenue miomiaeit mogo0HbIX 1 26.12
TPEYrOJIbHUKOB.
33 [Tpu3Haku mo00us TPEYTOIbHUKOB. 1 14.01
[TepBbIit pU3HAK MOI00MS
TPEYrOJbHUKOB.
34 Bropoii u TpeTnii npu3HaKu NOA00Hs 1 16.01
TPEYrOJIbHUKOB.
35-37 Pemenwue 3a1a4 Ha MpUMEHEHHE 3 21,23,28.01
NPU3HAKOB OO0 TPEYTOJIbHUKOB.
38 Konmponsnaa paboma Ne 3 no 1 30.01
meme « Ilpuznaxku noooous
mMpey2o1bHUKO.
39 CpenHsis nTuHUA TPEYroJbHUKA. 1 4.02
40 CBOIiCTBO M€IMaH TPEYroJIbHUKA. 1 6.02
41 [TponoprinoHanbHbIC OTPE3KH B 1 11.02
PSIMOYTOJIBHOM TPEYTOJIbHUKE.
42 N3mepuTtenbHbie paboThl HA 1 13.02
MECTHOCTH.
43-44 3ajaun Ha MOCTPOECHUE METOOM 2 18,20.02
moxoous.
45 CooTHOIIEHHS MEX/1Yy CTOPOHAMU U 1 25.02
yIJIaMH MPSIMOYTOJIBHOTO
TpeyroibHuka. §4. m. 66.
46 CuHyC, KOCHHYC U TaHT'€HC OCTPOTO 1 27.02
yIi1a mpsMOYTOJIBHOTO
TPEYroJbHUKA.
47 3HaueHus CUHYca, KOCUHYyCa U 1 3.03
taHreHca juis yrios 30°, 45° u 60°.
48 O06006manmui ypok 1mo Teme 1 5.03
« Ilo10OHBIE TPEYTOTBHUKIY.
49 Konmponvnas pavoma Ned no 1 10.03
meme « IIpumenenue meopuu
no0oous mpeyzoibHUKOE npu
pewienuu 3a0auy.
I'nasa VIII. Oxpy:xkHocTh ( 1S 4acos).
50 B3aumHoe pacnionoxenue npsMon u 1 12.03
OKPY>KHOCTH.
51-52 KacarenbHast K OKpyKHOCTH. 2 17,19.03
53 LenTpanpHble U BIUCAHHBIE YTIIBL. 1 31.03
I'pasycHas Mepa JIyTu OKPYXHOCTH.
54 Teopema 0 BIUCaHHOM yTJI€. 1 2.04
55 Teopema 006 oTpe3kax 1 7.04
NIEPECEKAIOIINXCSI XOP/I.
56 UeTtsipe 3aMeuaTeIbHbIC TOUYKH 1 9.04
TpeyronbHuKa. CBOMCTBO
OMCCEKTPHUCHI yTJIa.
S7 CBOICTBO CepeIMHHOTO 1 14.04
HNEePHECHIUKYISPA K OTPE3KY.
58 Teopema o mepecedyeHnn BBICOT 1 16.04




TpEeYroJbHUKA.

59 BrircanHast OKpyKHOCTb. 21.04
60 CBOMCTBO OIMMCAHHOI'O 23.04
YETBIPEXYTOJIbHUKA.
61 OrnrcaHHast OKPY>KHOCTb. 28.04
62 CBOWCTBO BITHCAHHOT'O 30.04
YETHIPEXYTOJIbHHKA.
63 O06o0maromuii ypok 1o Teme: 5.05
« OKpY>KHOCTB)
64 Koumponvnas paboma Ne 5 7.05
no meme « OKpPysHcHOCHb).
IloBTOpenue (4 yaca).
65,66 UYertbipéxyronpuuku. [Tnomans. 14,19.05
67,68 [TomoOHBIE TPEYTOIBLHUKH. 21,26.05
OKpY’>KHOCTb.
69,70 Peseps 28.05




memamuyeckuil niaH

Ne HaumeHoBaHue ry1aBbl KouunyecTBo yacos
n/n
Teopus u KoHTpoJbHbIe Bcero
NMPaKTHKA padoThI
1 I'maBa V. 13 1 14
UeThIpexXyrojlbHUKH
2 I'maBa VI. [Tnomanp 15 1 16
3 I'masa VII. [TomoGHBIE 17 2 19
TPEYTOJIHHUKU
4 I'nmaBa VIII. Oxpyx’HOCTB 14 1 15
S) IloBTOpEHME 4 - 4
6 Peseps 2 - 2
Hroro: 65 5 70
I'paghuk nposedenus KOHmMpPoOaLHBIX padom
Ne Bua padorsl, HOMep, Tema Jdara npoBeaenust
n/n
Ilnan DaKTHYECKH
1 | Konrponsnas pabora Ne 1 mo teme 17.10
«YeTbIpeXyroJIbHUKN
2 | KontponbHas padora Ne 2 o teme « [Lmommaap» 1912
3 | KonurponbHas pabota Ne 3 o teme « [TogoOHBIE 30.01
TPEYTOTBLHUKH»
4 | KonrponbHas pabota Ne 4 o reme «IIpumenenue 10.03
TEOPHUH O MOJAO0OMH TPEYTOJIHLHUKOB TIPU PEIICHUU
3aau»
5 KontponbsHas pabora Ne 5 mo teme « OKpy>KHOCTE 7.05




no anzeope 9 knacc, 3 uaca 6 neoenio, éceco 102 uaca

I(anendapuo —memamuuecKoe njiaHupoeanue

Ne Ne Ne u Ha3BaHue pa3jaena/ JaTt npoBenenus
yYpPOKa | YpOKa
Tema ypoka ITo DaKTHYECKHU
B JIaHy
pasneJie
1-2 IloBTOpenue kypca 8 kiacca (2 yaca) 2,4.09
1. KBagparuunas ¢pyHkuus (23 yaca)
§1 dynkuuu u ux cBoiictea ( 6 4.)
3 1.1 Oynkuus. O6nacts onpenenaeHus: U 00IacTb 6. 09
3HA4YeHUs PYHKLUU.
4 1.2 Oynkuus. O6nacts onpeaeneHuss U 00IacTb 9.09
3HA4YeHUs PYHKLUH.
5 1.3 CaoiicTBa (hyHKIMH. 11. 09
6 1.6 Bxoonas konmponsvnas paboma 13. 09
7 14 CgoiictBa ¢yakumii. Hymn ¢pyHKImm. 16. 09
Boszpacranue, yobiBaHue QYHKINM.
8 1.5 CaoiictBa ¢yHkiuii. [IpomexxyTku 18. 09
3HAKOTIOCTOSTHCTBA.
§2. KBanpaTusiii TpexuieH (5 4.)
9 1.7 KBanpaTHBIi TpEX4IeH U €ro KOPHH. 20. 09
10 1.8 KBangpaTHBIi TpEeX4IeH U €ro KOPHH. 23.09
Brinenenne kBagpara ABydieHa.
11 1.9 PaznoxeHnne KBagpaTHOTO TpexwieHa Ha 25.09
MHOHUTEIIH.
12 1.10 Paznoxenne KBagpaTHOTO TpexwieHa Ha 27.09
MHOxuTeH. CoKpalieHne Ipooei.
13 111 Konumponsnan paboma Ne 1 «Keaopammnuotii 30.09

mpexujien»

§3. KBagparuunas ¢yakius u e€ rpaduxk ( 8 4.)




14 112 Oynkmus Y = ax’ , €€ CBOMCTBA U TpaduK. 2.10
ITocTpoenue rpadgukoB GpyHKIHIH.

15 113 Oyukuus Y = ax* , €e CBOIcTBa U rpaduk. 4.10
[TpeoOpaszoBanus rpadukoB GyHKINH,
MOCTPOCHHE.

16 1.14 Tpaduku bynxmmit Y = ax’+n g 7.10
y=a(x-m)?*, [MocTpoenue rpadukos
byHKINHA.

17 1.15 Tpacduku bynxmmii Y = ax’+n g 9.10
y=a(x—m)? [Toctpoenue rpaduxos
GbyHKIHIA.

18 1.16 Tpacduku bynxmmii Y = ax’+n g 11. 10
y =a(x—-m)* Cgoiicrsa rpaduKoB QYHKIUH.

19 1.17 [Toctpoenue rpaduka KBaApaTUIHON 14. 10
GbyHKIHIH.

20 1.18 [Toctpoenue rpaduka KBagpaTUIHON 16. 10
¢ynkunu. CBoiicTBa PYHKIIUH.

21 1.19 [Toctpoenue rpaduka KBagpaTUIHON 18. 10
¢bynkuuu. Pemenue 3anay.
§4.Crenennas ¢pynkuus. Kopens n-oit
crenenu (4 4.)

22 120 Oynkus Y = X" Cpoiicrea byHKIUH. 21.10

23 1.21 Omnpenenenue KOpHs N-0i CTENEHMU. 23.10
Apudmernueckuil KOpeHb MM-0i CTETIEeHH.

24 1.22 Omnpenenenue KOpHS N-0i CTENEHMU. 25.10
HaxoxneHnne 3HaueHUil BEIpAKEHUH.

25 1.23 | Koumponvuaa paboma Ne 2 «Keaopamuu 28.10
Haa yynkyusa u ee zpaguxy

YpaBHeHHsI 1 HEPaBEHCTBA ¢ OHOM NnepemMeHHoi (15 yacoB)

§5. YpaBHenust ¢ ogHoi nepemMeHHou (9 4.)

26 2.1 Ilenoe ypaBHeHuUE U ero KopHU . Perenue 30. 10

KBaJPaTHBIX YPaBHECHUM.




27

2.2 Ilenoe ypaBHEHUE U ero KOpHU. Pemenue 1.11
YpaBHEHHI CITIOCOOOM BBEJICHUSI HOBOM
IIEPEMEHHOM.

28

2.3 Llenoe ypaBHeHHe U ero KopHU. bukBaaparusie | 11.11
YpaBHECHUS.

29

2.4 Ilenoe ypaBHeHUE U ero KOpHU. Pasznoxxenune 13. 11
HA MHOXUTEIU C TIOMOIIBI0 (hopmyI
COKPAIIIEHHOT'O YMHOKEHHSI.

30

2.5 Ilenoe ypaBHeHuUE U ero KOpHHU. Pa3inunbie 15.11
CIOCOOBI PELICHUS] YPaBHEHH.

31

2.6 JpoOHbIe pallnOHAILHEIC YPABHCHHUS. 18.11

32

2.7 JpoOHble palinoHalIbHbIE YPaBHEHHUS. 20. 11
Pa3noxenue yacreil ypaBHEHUN Ha
MHOHUTEJIIH.

33

2.8 JpoGHble panmoHanbHble ypaBHeHus. O6macts | 22. 11
JIOMTYCTUMBIX 3HAYCHHUHU.

§6.HepaBencTBa ¢ 0HOM NIEpeMEHHOM

(6.

34

2.09 Pemenne HepaBeHCTB BTOPO CTETNEHHU € 25.11
O/IHOM TIepeMeHHOH. ['paduueckuii crmocoo
pelIeHHsI HEPABEHCTB.

35

2.10 Pemennie HepaBeHCTB BTOPO CTEMEHHU C 27.11
0AHOI nepeMeHHo. Pemenue 3aaauy.

36

211 Pemenne HepaBeHCTB BTOPO CTENEHHU C 29.11
OJHOI EPEMEHHOM!.

37

2.12 Pemenne HepaBeHCTB METO1OM UHTEPBAJIOB. 2.12

38

2.13 Pemenne HepaBeHCTB METO1OM UHTEPBAJIOB. 4.12

39

2.14 Pemenne ypaBHeHUI 1 HEPABEHCTB C OJHOMN 6.12
nepeMeHHOoM. [IoaroroBka K KOHTPOJILHOU
pabore.

40

2.15 Konmponsnaa paboma Ne 3 « Ypasnenus u 09.12
Hepasencmea ¢ 00HOIl nepemMeHH O

YpaBHeHHsI 1 HEPaBEHCTBA ¢ IBYMs llepeMEeHHbIMH M UX cucTeMbl (18 4.)




§7. YpaBHEHHS U HEPABEHCTBA C JBYMsI
MEepEMEHHBIMU U X cucTeMsbl (13 4.)

a1 3.1 YpaBHEeHME € ABYMsI IEPEMEHHBIMU U €TO 11.12
rpaduk. PaBHOCHIIBHBIC YpaBHEHUSI.

42 3.2 YpaBHEeHME ¢ ABYMsI IEPEMEHHBIMU U €TO 13.12
rpaduk. YpaBHEHUE OKPYKHOCTH.

43 3.3 I'padmyeckuii ciocob pemeHus: CHCTeM 16. 12
YpaBHEHUH. Y paBHEHUE IIPSIMOM.

34 I'padmyeckuii ciocoO pemeHus: CHCTeM 18. 12

44 ypaBHeHwii. [loctpoenne rpaduxos
YpaBHEHUM.

45 3.5 AOMunucmpamugHas KOHmMpoJIbHaAA padoma 20.12
3a | nonyzooue

46 3.6 Pemrenue cuctem ypaBHEHHIA BTOPOW CTETICHH. 23.12

47 3.7 Pemenue cuctem ypaBHEHUI BTOPOH CTEIIEHH. 25.12
Crioco6 moICTaHOBKH.

48 3.8 Pemenne cuctem ypaBHEHHMI BTOPOI CTETIEHH. 27.12
Crioco0 cnoxxeHus

49 3.9 Pemenne cuctem ypaBHEHHMI BTOPOI CTETIECHH. 13.01
Pemenue cuctem ypaBHEHHUH rpaguuecky.

50 3.10 Pemenne cuctem ypaBHEHHMI BTOPOI CTETIECHH. 15.01
Pemenne cucreM ypaBHEHUN aHAIMTUYECKHU.

51 3.11 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM 17.01
yYpaBHEHU BTOPOM CTETICHHU.

3.12 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM 20.01

52 YpaBHEHUI BTOPOU CTENEHHU. 3a/1a4l Ha
JIBIDKEHUE.

53 3.13 Perienue 3a1a4 ¢ TOMOIIBIO CUCTEM 22.01
YpaBHEHU BTOPOM CTETICHHU.
§8. HepaBeHcTBa ¢ 1ByMs IEPEMEHHBIMH U HX
cucTemsl ( 5 4.)

54 3.14 HepaBeHcTBa ¢ 1ByMs IepEMEHHBIMU. 24.01

55 3.15 HepaBeHncTBa ¢ AByMsl IEpEMEHHBIMU BTOPOU 27.01

CTCIICHH.




56

3.16

Cucremsbl HCPABCHCTB C ABYMs INICPCMCHHBIMU.

29.01

57

3.17

Cucremsbl HEPABCHCTB C ABYMs IICPEMEHHBIMHU.

N3o0pakenue pemieHnid Ha KOOPIMHATHOM
TJIOCKOCTH.

31.01

58

3.18

Koumponvnaa paboma Ne5 « Ypasnenusa u
HepageHcmea ¢ 08ymMsa NePeMeHHbIMU U UX
cucmembuly

3.02

Apudmernueckas u reomerpuyeckas nporpeccuu (15 4.)

89. Apudmernueckas nporpeccus (9 4.)

59

4.1

ITocnenoBaTenbHOCTH.

5.02

60

4.2

ITocnenoBaTenbHOCTH. CDOpMy.]'Ia II-01r0 4JICHA
IoCJIICJOBATCIIBHOCTH.

7.02

61

4.3

Omnpenenenue apuPpMeTHUECKON MPOTPECCHUH.
dopmyna N — ro yieHa apupMeTuyecKo
IIPOTPECCUM.

10. 02

62

4.4

Onpenenenue apupMeTHUECKON IPOTPECCUU.
®opmyna N — ro wieHa apuMeTHIECKOn
IIPOrpeCcCUu

12. 02

63

4.5

Onpenenenue apupMeTHUECKON IPOTPECCUH.
®opmyna N — ro wieHa apupMeTHIecKou
IIPOTPECCUM.

14. 02

64

4.6

@opMyita CyMMBI N MIEPBBIX YJICHOB
apupMeTHUUECKON MPOTPECCHH.

17.02

65

4.7

dopMyita CcyMMBI N MEPBBIX YJIEHOB
apu(pMeTHIECKO MPOTPECCHH.

19. 02

66

4.8

dopMyita CyMMBI N MEPBBIX YJIEHOB
apupMeTHIECKO MPOTrPECCHH.

21. 02

67

4.9

Konmponvnas paboma N6
«Apugpmemuueckan npozpeccusn»

25.02

810. 'eomeTpuueckas nporpeccusi. (6 4.)

68

4.10

Omnpenenenne reoMETPUUYECKOMN POTrPECCUHN.
®opmysia N — ro wieHa reOMeTPUYECKOM
MIPOrPECCHUH.

26.02

69

411

OnpeneneHre reOMEeTPUIECKON MPOTPECCUM.
®opmyiia N — ro wieHa reOMeTPUIECKOM

28. 02




IPOTPECCHH.

4,12 OrnpeziesieHre reOMETPUISCKON MPOTPECCUH. 2.03
70 ®opmyna N — ro YieHa TeOMETPHUECKON
IPOTPECCUH.
71 4.13 dopmyra cyMMBI N IEPBHIX WIEHOB 4.03
TF€OMETPUYECKON ITPOTPECCUMU.
7 4.14 ®opmyna cymMMbl N IEPBBIX YJICHOB 6. 03
F€OMETPUUYECKON ITPOTPECCUM.
73 4.15 Koumponsnas paboma Ne7 11. 03
«l'eomempuueckan npozpeccusn»
2. DjeMeHTbl KOMOMHATOPUKHU H
TeopuH BeposATHOCTH (13 yacoB)
811. DiieMeHTHI KOMOMHATOPUKH ( 94.)
72 51 [Tpumepsl KOMOMHATOPHBIX 33]1a4. 13.03
KomOuHaTopHOE MpaBUIO0 YMHOKEHHS.
75 5.2 [Tpumepsr komOMHATOPHBIX 3a1a4. [lepedop 16. 03
BO3MOYKHBIX BAPHAHTOB.
76 5.3 IlepecranoBku. dakropuain. Pemenne 3anau. 18. 03
77 5.4 IlepecranoBku. Pemenne 3anau. @opmyna 20. 03
YHCcIa BCEBO3MOXKHBIX MEPECTAHOBOK.
78 5.5 [TepectanoBku. Pemenue 3agay no gpopmyie. 30. 03
79 5.6 Pasmenienusi. @opmyia 151 BBIYUCIECHUS 1.04
qrclia pa3MeleHu .

80 5.7 Pasmemienus. Pemenue 3aa4 ¢ MOMOIIBIO 3.04
bopmyIbI.

81 5.8 Coueranus. @opmya U1 BBIYUCIECHUN YHCiIa 6. 04
COYETaHUI U3 I HIEMEHTOB.

82 59 Coueranus. Perrenne 3amau. 8.04
§12.HauanbHble cBEACHUS U3 TEOPUU
BEPOATHOCTH (44.)

83 5.10 OTHOCHUTEIBHAS YacTOTa CIIy4ailHOTO 10. 04
COOBITHS.

84 5.11 OTHOCHUTEIBHAS YacTOTa CIIy4ailHOTO 13.04

COOBITHSL.




85 5.12 BeposTHOCTh paBHOBO3MOXKHBIX COOBITHI. 15. 04
86 5.13 Koumponsnan paboma Ne8 «Bepoamuocmo 17.04
PABHOGO3MOICHBIX COOBLIMUTLY.
3. IlosTopenue (16 4.)
87 6.1 Apudmerndeckue 1eMCTBUS HAJ 20. 04
palMOHAIEHBIMH YHCITAMH.
88 6.2 HppanuronanbHple YrCla. 22.04
89 6.3 Monynb. 24. 04
90 6.4 [TporneHTHI. 27.04
01 6.5 bykBennslie Boipaxenus. CocTaBieHne 29. 04
BbIpaxeHUU. Permienue 3anay.
92 6.6 Pemenue TekcTOBBIX 3a1a4. 6. 05
93 6.7 [IpeoOpazoBanue BoipaxkeHuid. JlecTBus ¢ 8. 05
KOPHSIMHU.
94 6.8 Pemenue ypaBuenuil. KBagparueie 13. 05
yYpaBHEHHS.
95 6.9 Pemenune ypaBuenwii. Llenbsie ypaBHeHHSI. 15. 05
96 6.10 Pemenue cuctemM ypaBHEHHUH pa3IMuyHbIMU 18. 05
croco0amH.
97 6.11 Hmozosas konmpoavnas paboma. 20. 05
98 6.12 Peniennie HepaBeHCTB ¢ JByMsI IEPEMEHHBIMH. 22. 05
99 6.13 Pemenne cucteM HEpABEHCTB C IBYMs 25. 05
NEPEMEHHBIMH.
100 6.14 [Tporpeccuu. Apudmernueckas Iporpeccus. .05
101 6.15 ITporpeccun. I'eomerpuueckas nporpeccus .05
®yHkuuu u ux cpoicrsa. [loctpoenue .05
102 6.16 rpadukoB QpyHkiuil. Bozpacranue, yoriBanue,

HYJIH QYHKIIMH, TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA.




CeTKa KOHTPOJLHBIX padoT

Jlata npoBeeHus Bun ypoka KOHTpOJIS M TeEMa KOHTPOJISA Koan-
BO
IIo nnany | ®Pakrtuue 4ACOB
CKH
11.09 Bxonnas koHTpoJsibHAs paboTa 1
30.09 KoHnTtposbHas padora Ne 1 «KBaapaTHbBIN TpeX4uieH» 1
28.10 Kontponbnas pabora Ne 2 «Crenennas ¢yukius. Kopenb Nn-oif 1
' CTETIECHN
09.12 KonTponbnas pabota Ne3 «YpaBHEHUs ¢ OJJHOM NMEPEMEHHOI» 1
20.12 AIMUHUCTpAaTUBHAS KOHTPOJIbHAsA paboTa 3a | momyronue 1
3.02 KonrtponbHas pabora NeS « YpaBHEHUS U HEPABEHCTBA C ABYMS 1
' HNEPEMEHHBIMH U UX CHCTEMBI»
25.02 KonrtponbHas pabora Ne6 «Apudmerndeckas nmporpeccus » 1
11.038 KonrtponbHas pabora Ne7 «I'eomeTpuueckas nmporpeccus» 1
17.04 KonrtponbHas padora Ne§ «BeposTHOCTh paBHOBO3MOMXHBIX 1
' COOBITHII.
20.05 HToroBast KOHTpOJIbHAS paboTa 1




KaﬂeHIlapHO-TeMaTH‘IeCKOG IJIAHUPOBAHHUE IO TCOMETPHUHA 9 KJIacc,

2 yaca B He/leN10, Bcero 68 yacos

Ne Conep:xaHue MmaTepuaja Ne myHkTa, JlaTta npoBeaeHust
Ypora naparpaga ITo niiany | PaKkTHYECKHU
IMoBTOpeHue Kypca 8 kiacca
1. Muoroyronasauku. [lnomany. 3.09
2. [Tpu3naku mo1o6us TPEyroabHUKOB. 5.09
I'naBa 9. BekTopni(8 u)

3. [TonsTue BekTopa. PaBeHCTBO §1,m 76,77 10.09
BEKTOPOB.

4. OTkazspIBaHUE BEKTOpA OT JAHHOUN §1,m 78 12.09
TOYKH.

5. | Cymma aByX BEKTOPOB. 3aKOHBI §2,m. 79, 80 17.09
CIIO’KEHHUSL.

6. | CymMMa HECKOJIBKUX BEKTOPOB. § 2, m 81 19.09

7. | Pa3HOCTB BEKTOPOB. §2,m 82 24.09

8. | YMHOXeHHE BEKTOpa Ha YUCIIO. §3,m 83 26.09

9. | [IpuMeHeHUE BEKTOPOB K PEIICHUIO §3,m. 84 1.10
3aad.

10. | Cpemusist TUHMS TPATICIUH §3,m 85 3.10

I'nasa 10. meToa koopauuar (10 4)

Paznoxenune BekTopa 1o 1ByM §1, m. 86 8.10

11. | HexonIMHEAPHBIM BEKTOPAM.

12, Koopaunatsl BekTOpa. §1,m 87 10.10
CBs13b MEXIy KOOpJMHATAMHU BEKTOpA §2,m. 88 15.10

13.

" KOOpAWHaTaMH €ro Hadajia 1 KOHIIA.




14. [Ipocreiimme 3a1a4m B KOOpAUHATAX. §2,m 89 17.10
15, YpaBHEeHHE OKPY>KHOCTH. § 3,1m. 90,91 22.10
16. YpaBHEHHE NTPSIMOH. §3,m 92 24.10
17. YpaBHEHHE NTPSIMOH. 29.10

Pemtenue 3amay mo reme 31.10

18 «IIpocreitmme 3axauu B
KOOpJAMHATAaX .

Pemenue 3amau o reme «YpaBHEHHE 12.11
19. OKPY>KHOCTH H TIPSIMO¥N».

Koumponvnas paboma N 1 no meme 14.11
20. | «Bexmopui. Memoo koopounamny.

I'maBa 11. CooTHOmIEHUsI MeK1Y CTOPOHAMH H YIVIAMH TPeyroJbHuka. CkajaspHoe
npousseaeHue BeKkTopos (11 v)

21 CuHyC, KOCUHYC U TaHT€HC YIJIa. §1,m93 19.11

OCHOBHOE TPUTOHOMETPUYECKOE §1,m 94 21.11
22. | toxmecTBO. DOPMYITBI IPUBEICHNS.

DopMyIIbl 1J1 BBIYUCICHUS §1,m 95 26.11
23. | KOOpIMHAT TOUKH.

o4, Teopema o muiomaaM TpEyroabHUKA. §2,m. 96 28.11
o5 Teopema cuHYCOB. 82,197 212
26. TeopeMa KOCUHYCOB. §2,m 98 5.12
27 Pemenue TpeyroabHUKOB. §2,m.99 10.12

VYron mexay Bektopamu. Cxansippoe | § 3, m. 101,102 12.12
28. | mpon3sBe/ieHNEe BEKTOPOB.

CaoiictBa ckansipHoro npouseaenus | § 3, m. 103,104 17.12
29. | BexTOpOB.

Pemenne 3amad mo teme 19.12
«COOTHOIIECHUS MKy CTOPOHAMH 1
30. | yrmamu tpeyronpauka. CKaaspHOe
MIPOU3BEICHAE BEKTOPOB)»

Konumponvnas paboma N 2 no meme 24.12
31. | «Coomnowenue mexncoy cmoponamu

u yznamu mpeyzonvnuka. Ckanapnoe




npouseedenue BEKMOpO086).

I'naBa 12. JlnnHa OKpPY:KHOCTH M II0MaAb Kpyra (14 4)

32.

[IpaBUIBHBIN MHOTOYTOJIBHUK. § 1, m. 105 26.12

33.

OKpy>XHOCTb, OITUCAHHAsL OKOJIO § 1, m. 106, 14.01
MPaBHJIBHOTO MHOTOYTOJIbHHUKA U 107
BITMCAHHAs B TIPABUIIBHBIN
MHOTOYTOJIbHUK.

34.

DopMyIIbl 11 BBIYUCICHUS TIOIIA N § 1, m 108 16.01
MIPaBIWJIBHOTO MHOTOYTOJIbHUKA, €TO
CTOPOHBI M PaJInyca BIIMCAHHOMN
OKPY>KHOCTH.

35.

Pemenue 3anau no teme «@opmyisl 21.01
JJIA BBIYHMCJICHUA IIJI0IIaa1
MIPaBUIBHOIO MHOTOYTOJIbHUKA, €TO
CTOPOHBI ¥ pajinyca BOUCAHHOM
OKPY>KHOCTH

36.

Pemenue 3ana4 no teme «®opmyisl 23.01
JUIs1 BBIYMCIICHUS TUTOIIAH
MPaBUIBHOIO MHOTOYTOJIbHUKA, €TO
CTOPOHBI ¥ pajinyca BOUCAHHOM
OKPYXHOCTH

37.

[TocTpoenue npaBUIbHBIX § 1, m 109 28.01
MHOTOYTOJIEHUKOB.

38.

JUInHA OKPY>KHOCTH. §2,m 110 30.01

39.

JUInHa OKPY>KHOCTH §2,m 110 4.02

40.

§2,m 111, 6.02

[Inomanp Kpyra u KpyroBoro ceKropa 112

41.

[Inomanp kpyra u KpyroBoro §2,m 111, 11.02
CeKTopa. 112

42.

Pemenue 3aga4d no teme «/{nmHa 13.02




OKPY>KHOCTH»

Pemenue 3amay o reme « Ilnomane 18.02
43. | xpyra».

Pemenue 3amay mo reme « Ilnomane 20.02
44. | kpyrosoro cexTopay.

Koumponvnas paboma N 3 «/[nuna 25.02
45. | oxpyscnocmu u nnowyads Kpyzar.

I'nasa 13. ABu:kenus (12 1)

46 OTto0pakeHue MIOCKOCTH Ha ceOsl. §3,m 113 27.02
47 [TonsaTHE NBUKEHUS. §3,m 114 3.03
48 CBoOMCTBa ABMKEHUS. §3,m 115 5.03
49 Pemenue 3amau no teme «JlBuxeHue» 10.03
50 [TapannenbHblil nepeHoc. §2,m. 116 12.03

Pemrenue 3amau mo reme 17.03

§2,m 116

51. .

« [TapannenbHblil mepeHoC»
52 IToBopor. §2,m 117 19.03
53 Pemenue 3anau no reme «IloBopoT» 31.03
54 Pemenne 3agau mo Teme «/IBIOKCHUS 2.04
55 Pemenue 3agau no reme «/[BrxeHus» 7.04

I1 :

OBTOpEHHE U 0000IIEHHUE 110 TEME §2.m 117 9.04

56. | «JIBmKEHHA»

Konumponvnaa paboma N 4 no meme 14.04
S57. «/leusicenuny

00 akcuomax reomeTpum (2 4)
58 006 akcromax TUTAHUMETPUU 16.04
59 OO0 akcuoMax IIaHUMETPHUH 21.04
IHoBTOpenue. Pemenune 3agau (9 4)

IToBTOpEHME 11O TEME 23.04

60 «Tpeyronsuuku. [Ipuznaku

paBEHCTBA TPEYTOJbHUKOB)




Pewenue 3amad o reme
«Tpeyronsuuku. [Ipuznaku

28.04

61.

paBEHCTBA TPEYTOJbHUKOB)

[ToBTOpeHue mno reme 30.04
62 «MHOIrOyroJIbHUKH.

YeThIpEXYroJIbHUKI»

Pemenue 3a1a4 no Teme 5.05
63. | «UerbpexyronsHuKm»
64. [ToBTOpenue no teme «OKPYKHOCTH)» 7.05

Pemenue 3aia4 no teme 14.05
65. | «OxpyxHOCTB

[ToBTropenue mo teme «lLmomann 19.05
66. | MuOrOyronpHEKOBY

Pemenue 3anau no teme « [lnomanu 21.05
67. | MHOrOYroNBHEKOBY

Bekropel. Meron koopanHaT .05

68.




TEMATHYECKHU ILJIAH

TEMA Bcero vacos KonTtposnbHbie
paboThl
1 IToBTOpeHue Kypca 8 Kinacca 2 -
2 Bekropel. MeToa koopauHaT
18 1
3 CoOTHOIICHUS MEXKY CTOPOHAMHU U YTIIaMH
TpeyroyibHUKa. CKalnsipHOE MPOU3BECHUE 11 1
BEKTOPOB
4 JlnvHa OKpY>KHOCTH U ILIOIIAb Kpyra 14 1
5 JIBrokeHus 12 1
6 OO0 akcmoMax reoMeTpuu 2 -
7 [ToBTOpEHHE
9 -
Bcero 68 4
CeTKa KOHTPOJbHBIX PA00T
Jlata nmpoBeneHus Bun ypoka KOHTpOJIS M TeMa KOHTPOJIS Kon-
BO
ITo DaKTUYECKHU 4ACOB
TJIaHy
Kontponsnas padora N 1 no reme «CooTHOIIIEHHE MEXITY 1
1411 CTOPOHAMH U YIJIaMH TpeyrojibHuKa. CKalspHOe NPOou3BeIeHHE
' BEKTOPOBY.
KontponbsHast padota N 2 mo Teme «CoOOTHOLIEHHE MEXITY 1
24.12 CTOPOHAaMHU M YIJIaMU TpeyroibHUKa. CKalspHOE MPOU3BEICHUE
BEKTOPOBY.
95 02 KonTtponpaast pabora N 3 «J/lnmuHa OKPYKHOCTH W IUIOIIATH 1
' Kpyray.
14.04 KontponsHas padora N 4 o teme «JIBrxeHHs» 1







