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Pabouas mporpamma mo mpeamery «Marematuka» 5-9 Kiacchl CO34aHa Ha OCHOBE
aBTOPCKOM MpPOTrpaMMmbl IO Marematuke g1 5-11 ximaccoB, aBTopbl  A.I.Mep3isik,
B.b.ITonouckuit, M.C. Skup, uznarenasckoro nenrpa «Benrana-I'pad»,2017 rox.

Ileaun nporpamMmsl:

-OBJIaICHHUEC CHCTEMOM MaTeMaTUYEeCKUX 3HAHUM H YMCHI/Iﬁ, HCO6XO,I[I/IMI>IX AJI1 IPUMCHCHHUSA B
HpaKTquCKOﬁ ACATCIIBHOCTU, U3YYCHHUA CMCKHBIX JUCHUIIIINH, TPOAOJIKCHUC 06pa303aH1/1;1;

-MHTEJUICKTYyaJbHOE pa3BUTHE, (OPMUPOBAHUE KAUYECTB JTMYHOCTH, HEOOXOUMBIX YEIIOBEKY IS
MOJHOIICHHON JKM3HM B  COBPEMEHHOM  OOIIECTBE, CBOMCTBEHHBIX MaTEeMaTHYECKOU
JEATEIbHOCTU: SICHOCTH M TOYHOCTH MBUIM, KPUTHUYHOCTH MBIIUICHUS, 3JEMEHTOB
QITOPUTMUYECKOW  KYJIbTYphl, MPOCTPAHCTBEHHBIX  MPEACTABICHHUHA, CIOCOOHOCTH K
MPEOJOJICHUIO TPYAHOCTEH;

-opMuUpOBaHUE TPEICTABICHUN 00 HIEIX U METOJaX MAaTEMATHKU KaK YHUBEPCAIBHOTO S3bIKa
HayKU U TEXHUKH, CPEACTBA MOJIETUPOBAHUS SIBIICHUN U ITPOLIECCOB;

- BOCIIUTaHHUE KYJIbTYpPbI IUYHOCTH, OTHOLIEHHUS K MAaTEMAaTHUKE KaK K 4aCTH OOIIeUYeI0OBeUECKON
KYJIBTYpHl, (POPMHUPOBAHUE TMOHUMAHUS 3HAYMMOCTH MAaTEMAaTHKH JUIS HAyYHO-TEXHHYECKOTO
rporpecca.

3agaum nporpaMmsI:
-IPUOOPECTH MaTeMaTUIECKHE 3HAHKS U YMCHHS,
-OBIIaJIETh 0000IIEHHBIMH CITIOCOOAMH MBICIIUTEIBHOM, TBOPUECKOU e TEIILHOCTH,

-OCBOUTh  KOMIeTeHIMH (y4eOHO-IO3HaBaTelbHasA, KOMMYHHMKATHBHas, pedIeKCHBHas,
JUYHOCTHOI'O CaMOPa3BUTHUs, MH(YOPMAIIMOHHO TEXHOJIOIMUYECKasi, IEHHOCTHO-CMBICIIOBAs).

IIporpamma obGecneveHa ciaeAylOIHUM Y4e0HO-MeTOANYECKUM KOMILJIEKCOM:
5 Kknacc:

e MaremaTuka: 5 kjacc: yueOHUK AJIs ydamuxcs o0meo0pa3oBaTeNbHBIX YUPEKICHHN /
A.I". Mep3nsak, B.b. [Tononckuit, M.C. Sxkup. — M.: Benrtana-I'pad

e MaremaTuka: 5 Kiacc: IUIAKTUYECKHE MaTepuaibl : COOPHUK 3a1a4 M KOHTPOJBHBIX
pabot / A.I'. Mepansk, B.b. [Tononckuit, M.C. Axup. — M.: Benrana-I"pad

6 Kmacc:

e MaremaTuka : 6 Kjiacc : y4eOHHMK JJI ydamuxcsi o0meo0pa3oBaTebHbIX YUPEKIASHUN /
A.I'. Mep3nsk, B.b. Ilonouckuit, M.C. SIlxkup— M.: Benrtana-I'pad.

e MaremaTuka: 6 Kiacc: TUIAKTHYECKHE MaTepHalibl: COOpPHUK 3a7ad U KOHTPOJIBHBIX
pabot / A.I'. Mepansk, B.b. [Tononckuit, M.C. Axup. — M.: Benrana-I"pad

7 KJ1acc

e AnreGpa: 7 knacc : y4eOHHK JIJIsl ydaIuxcsi 001meo0pa3oBaTeIbHBIX yupexaenuid / A.T .
Mep3nsik, B.b. [Tononckwuii, M.C. Slkup— M.: Benrana-I'pag

e Amrebpa: 7 Kimacc: OMOAKTHYECKHE MaTepHanbl: MOCOOMe JUIS  yJaIlIuXxcs
obmeobpa3zoBarenbHbIx yupexxaenuii / A.I'. Mepsmsxk, B.b. Iononckuit, M.C. Sxup. —
M.: Benrana-I'pad,

e T'eomerpus 7 kimacc : y4eOHHMK IJIsl ydamuxcs oOIeoOpa3oBaTeIbHBIX YUPEKICHUHN /
A.T'. Mep3nsk, B.b. Ionouckuit, M.C. SAxkup— M.: Benrtana-I'pad, 2017.



I'eomerpust 7 kiacc: TUAaKTHYECKUE MaTepUaIbl: COOPHMK 3a/1a4 U KOHTPOJIBHBIX padoT /
A.l". Mep3nsak, B.b. [Tononckuii, M.C. SIxkup. — M.: Benrtana-I'pad

8 xiacc

Anrebpa: 8 kiacce : y4eOHUK ISl ydamuxcst o0eo0pa3oBaTenbHbIX yupexaeHui / Al
Mep3nsik, B.b. [Tononckwuii, M.C. Slkup— M.: Benrana-I'pag

Anrebpa: 8 Kimacc: JIMAAKTHYECKME MaTepHalbl: [ocoOuMe Uil ydalluxcs
obmeobpa3zoBarenbHbIxX yupexxaenuii / A.I'. Mepsmusk, B.b. Iononckuit, M.C. Sxup. —
M.: Benrana-I"pad

I'eomerpust 8 kiacc : y4yeOHUK Ui ydaruxcsi o0ImeoOpa3oBaTENbHBIX YUpexaAeHUi /
A.I'. Mep3nsk, B.b. [Tononckuit, M.C. SIxkup— M.: Benrana-I'pad

I'eomerpust § kitacc: TUAaKTHYECKUE MaTepUaIbl: COOPHUK 3a/1a4 U KOHTPOJIBHBIX padoT /
A.l". Mep3nsk, B.b. [Tononckuit, M.C. SIxkup. — M.: Benrtana-I'pad

9 kJacc

Anrebpa: 9 kiacc : yueOHUK AJIs ydamuxcsi o01ieo0pa3oBaTeNbHbIX yupekaeHuid / A.l.
Mepsnsk, B.b. ITomonckuii, M.C. Axup— M.: Benrana-I"pad

Anrebpa: 9 Kkimacc: MAAKTHYECKHE MaTepHalbl: MOcoOMe Uil ydaIuxcs
obmeobpazoBaTenbHbIX yupexkaenuit / A.I'. Mepansk, B.b. [Tononckuit, M.C. Sxup. —
M.: Benrana-I'pad

['eomerpus 9 knacc : yuyeOHUWK I ydammxcsl 00meoOpa3oBaTebHBIX YUPEKIACHUN /
A.I'. Mep3nsk, B.b. Ilonouckuit, M.C. fAxup— M.: Benrtana-I'pad

['eomeTrpus 9 kacc: AMAAKTHYECKUE MaTepUasIbl: COOPHHUK 3a/1a4 U KOHTPOJBHBIX paboT /
A.I'. Mep3nsk, B.b. ITonouckuit, M.C. fxup. — M.: Benrana-I'pag

B cootBercTBHM ¢ TpeOOBaHUSAMH Y4eOHOTO IUIaHA OCHOBHOTO oOrmiero obpasoBanusi MBOY
«bpikoBckas OOILl» mpenmer «Maremaruka» usydaercs ¢ 5 mo 9 kmacc. Ha umzydenue

MaTeMaTHUKH B 5-9 Ki1accax OCHOBHOM IIKOJIBI OTBOJUT 5 y4eOHBIX YacOB B HEJENIO B TCUEHHUE

KaXJI0TO To1a oOydeHwus, utoro 170 yacoB B KaKI0M Kjiacce.

IInanupyeMele pe3yabTaThbl OCBOCHUS V‘lCGHOFO npeaMera «MaTteMaTHKa»

JInuHoCcTHBIE, MeTanpeAMeTHbIE U NPeAMeTHbIE Pe3yJabTaThl
OCBOEHHS CO/Iep:KaHusl Kypca

[Tporpamma 103BOJISIET JOOMBATHCS CIEAYIOIINX PE3YIBTATOB OCBOCHHUST 00pa30BaTEILHON
MporpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs:

JIUYHOCHIHbLE:

® OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00y4YaroImUXCs K
CaMOpa3BUTHIO M C€aMOOOpa30BaHMI0O HAa OCHOBE MOTHUBAlMM K OOY4YEHHIO U
MIO3HAHUIO;

e (opmupoBaHUS KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOILIEHUH M COTPYAHHYECTBE
CO CBEpCTHHKaMH, CTapIIMMH M MJIQJUIMMU B 0Opa30BaTeNbHOW, Yy4eOHO-
HCCIIEA0BATENbCKOM, TBOPUECKOM U APYTUX BUJIAX IEATEIbHOCTH;

® yYMEHMS SICHO, TOUHO, TPAMOTHO M3J1araTh CBOU MBICIIM B YCTHOW U MHCbMEHHOW peyH,
MMOHMMATh CMBICT MOCTaBJICHHOW 3aJayM, BBICTpaWBaTh apryMEHTALUI0, TPUBOAUTH
MIPUMEPBI U KOHKPETU3UPOBATh IPUMEPHI;

® [IEpPBOHAYAILHOTO TIPEACTABICHUS O MaTeMaTUYeCKOH Hayke Kak cdepe
YeJI0BEYECKOH JEATENIbHOCTH, 00 3Tanax e€ pa3BuTHs, 0 €€ 3HAYMMOCTH JJIsl pa3BUTHUS
LIMBWIN3ALMU, OCO3HAHWS BKJIaJa OTEUECTBEHHBIX YYEHBIX B Pa3BUTHE MHUPOBOU
HayKH, IaTpUOTU3Ma, yBakeHUs K OTedecTBy



® KPUTUYHOCTH MBIIUICHUS, YMEHUS pACIO3HABATh JIOTUYECKH HEKOPPEKTHBIC

BBICKA3bIBaHUS, OTIIMYATh TUIIOTE3Y OT (paKTa;

® KpPEaTUBHOCTH MBIIUICHUS, UHUIIMATUBBI, HAXOTYMBOCTH, AKTUBHOCTH TIPU PEIICHUH
apu(pMeTHYECKUX 3a]1ay;

e YyMEHHS KOHTPOJMpPOBaTh TMpolecc M pe3yabTaT Yy4eOHONl MaTeMaTH4ecKon
NesITeNIbHOCTH;

e (HOopMHUpPOBAHHUSA CIIOCOOHOCTH K SMOLMOHAIBHOMY BOCIPHUSATHIO MaTeMaTUYeCKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKICHHH

Memanpeomemuule: *
® YMEHHUS CaMOCTOATENBHO OIpENeNATh LEeIH CBOEro OOydYeHHs, CTaBUTh U

dbopMmynupoBath 1 cebs HOBbIe 3amaun B yu€Oe, pa3BHBaTh MOTHUBBI U
MHTEPECHI CBOEH MMO3HABATEIBbHOM J1€ATEIbHOCTH;

® CrOCOOHOCTH CaMOCTOSITENIBHO TUIAHUPOBATh aJbTEPHATHUBHBIC IMYTH TOCTHKEHUS LIEJeH,
OCO3HAaHHO BBIOMpaATh HambOonee HPQPEKTHUBHBIE CIOCOOBI pelIeHus Y4eOHBIX W
MO3HABATENIbHBIX 33]1aY;

® YMEHHS OCYLIECTBIATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMBbIE KOPPEKTUBBL;

® CrOCOOHOCTH aJIeKBAaTHO OIICHUBATh MPABUJIBHOCTh WM OIIMOOYHOCTH BBIMOJIHEHUS
yaeOHON 3amaun, €€ OOBEKTUBHYIO TPYIHOCTh W COOCTBEHHBIE BO3MOXXHOCTH €&
peleHus;

e YMEHHUS YCTaHaBIMBATh [PUYUHHO-CIEACTBEHHBIE CBS3U; CTPOMUTH JIOTHUYECKHE
paccyXJIeHUs, YMO3aKIOueHUs (MHIAYKTUBHbIC, NEAYKTUBHBIE W IO aHAJOTUU) U
BBIBO/IBI;

® YMEHHS CO3/aBaTh, NPUMEHATHh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA,
MOJIETIN U CXEMBI JJIs PelIeHus] y4eOHbIX U MO3HABATeNIbHbIX 3a/1a4;

® pPa3BUTUSL CIIOCOOHOCTHM OPTraHM30BBIBATH Y4E€OHOE COTPYAHMYECTBO U COBMECTHYIO
JeSITeIbHOCTD C YUUTENIEM M CBEPCTHUKAMH: ONPEAENATh eNd, paclpeneniars GyHKINN
U POJIM YYaCTHHUKOB, B3aUMOJEHCTBOBATh U HAXOAUTh OOIIHE CIIOCOOBI pabOThl; YMEHUS
paboTarh B rpymme: HaXOAUTH OOIIee pelIeHHe W pa3peniath KOH(JIMKTHI Ha OCHOBE
COrJIacOBaHUsl MO3MLIMHA M y4y€Ta HWHTEPECcOB; CIylmaTh MapTHEpa; (GOpMyIHpPOBaTh,
apryMEHTHPOBATh M OTCTauBaTh CBOE MHEHHE;

e (opmupoBaHus Y4eOHOW U OOIEMOIL30BATEILCKOM KOMIIETEHTHOCTH B 00JacTh
MCIIOJIb30BaHUS nH(})OPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHI (UKT-
KOMIIETEHTHOCTEH);

® TIEPBOHAYAJILHOTO TMPEJCTaBICHUS 00 HAesIX U O MeToJax MaTeMaTHKd Kak o0
YHHUBEPCATIHHOM SI3bIKE HAYKU U TEXHUKU;

® pPa3BUTHUSL CIIOCOOHOCTH BHJIETh MATEMaTHYECKYIO 3aqady B JPYIHX TUCIHMIUIMHAX, B
OKpYKaIOIeH )KU3HU;

® YMEHHUS HaXOJWTh B PA3TUYHBIX UCTOYHHKAX WHPOPMAIUIO, HEOOXOAUMYIO ISl PEIICHUS
MaTeMaTHYECKUX MPOoOIIeM, U IPEACTABIATh €€ B MOHATHON (hopMe; MPUHUMATh peIlieHue
B YCJIOBHSIX HETIOJTHOW W M30BITOYHON, TOUHON M BEPOSITHOCTHON MH(MOpMAITUH;

® yMEHMs MOHMMAaTh M UCIOJIb30BATh MAaTEMaTUYEeCKHE CPEICTBAa HATJSAHOCTU (PUCYHKH,
YEepPTEXKH, CXEMBI U JIP.) JUIS WUTFOCTPAINH, HHTEPIPETAINH, apTYMEHTAIIUN;

e YMEHHS BBIIBUraTh THUIOTE3bl TMpPH pElIeHWH Y4eOHbIX 3aJady W TOHHUMaHUs
HEO0OXOIUMOCTHU UX MPOBEPKH;

® TIOHMMAaHUS CYIIHOCTH alNTOPUTMHYECKUX TMPEINUCAHUN W YMEHUs [eHCTBOBATh B
COOTBETCTBUH C MPEIOKEHHBIM allTOPUTMOM;

® YMEHHS CAMOCTOSATEIbHO CTaBUTH II€JIM, BHIOMPATh U CO3[aBaTh aITOPUTMBI 7Sl PEeIICHUs
y4eOHBIX MaTeMaTHYECKUX TIPOOIIEM;

® CIIOCOOHOCTH IJIAHUPOBATh M OCYLIECTBIATH JIEATENLHOCTD, HANIPABICHHYIO HA pPEIICHUE
3aJ1a4 UCCIIeI0BATEIbCKOTO XapaKTepa;

npeomemmuboie:



1)oco3Hanue 3HaUYEHUSI MATEMaTUKH [Tl TOBCEAHEBHOM )KM3HU YEJIOBEKa;
2)npencTaBiIeHus O MaTeMaTHYECKON HayKe Kak chepe MaTreMaTHUECKON JeATeNbHOCTH,
00 sTanax e€ pa3BUTHs, O €€ 3HAYMMOCTH JUI Pa3BUTHS IUBUIIN3AIUH;

3)ymenus paboTaTh C MATEMaTUYECKUM TEKCTOM (CTPYKTYpHpPOBaHUE, U3BJICUCHUE
HE00X0IMMOW UHPOPMALIUH), TOYHO M TPaMOTHO BBIPA)KaTh CBOM MBICIIU B YCTHOH U
MUCHbMEHHOW peuu, MPUMEHs MaTeMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UC-
MOJIb30BATh PA3IMYHBIC A3bIKM MaTEMATHKHU (CIOBECHBIN, CHUMBOJIMYECKHM,
rpauvecKuii), pa3BUTHsI CTIOCOOHOGTH 0OOCHOBBIBATH CYKICHHUS, TIPOBOIUTH
KJ1accu(uKanuro;

4)BrnageHusi 0a30BBIM MOHSATUHHBIM anlapaToM: UMETh MPEICTaBICHUE O YUCIe, Apoou,
MPOIEHTaX, 00 OCHOBHBIX T€OMETPUUYECKUX OOBEKTax (TOUKa, MpsMas, JIOMaHasl, yroi,
MHOTOYTOJIbHUK, MHOTOTPAaHHUK, KPYT, OKPY>KHOCTb, map, cepa u mp.), opMupoBaHus
MPEJICTABICHUA O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHUPE U Pa3THMYHBIX
croco0ax uxX U3y4eHus,
S)npakTU4eckd 3HAYMMble MATEMaTHYEeCKHE YMEHHUS M HaBBIKH, WX MPHUMEHEHHE K
PELICHUIO MaTEMAaTHIECKUX H HEMAaTeMaTHYECKUX 3a7[ad, MPEIoJIaraime yMEeHus:
® BBLIMOJHATH BBIYMCICHUSI C HATYPAIbHBIMU YUCIIAMU, OOBIKHOBEHHBIMU M JCCSITHYHBIMH
JIPOOSIMU TTOJOKUTEILHBIMHI U OTPUIIATEILHBIMU YHCIIAMU;
pelaTh TEKCTOBBIE 3a/1a4i apu(METHIECKUM CITOCOOOM U C TIOMOIIBIO YpaBHEHUIA,
n300paxkaTh PUTYpPHI HA MJIOCKOCTH;
HCIIOJIb30BaTh TEOMETPUUYECKUHN «SI3BIK» JJIsI OMMMCAHUS MTPEIMETOB OKPYKAIOIIEr0 MUPA;
MU3MEpPSATH JIIUHBI OTPE3KOB, BETUYHUHBI YTTIOB, BBIYUCIIATH TUIOMIAAN U 00BEMBI QUTYD
pacmo3HaBaTh U U300pakaTh paBHBIC U CHMMETPUYHBIC (DUTYPBI;
MPOBOANTHh HECJIOKHBIE TMPAKTUYSCKUE BBIYHCICHUS C TPOICHTAMH, HCIIOIH30BaATh
MPUKUAKY U OLICHKY; BBITIOTHSATH HEOOXOAMMBIE H3MEPCHHUS,

® 1CIOJIb30BaTh OYKBEHHYIO CHUMBOJIMKY JUIsl 3alUCH OOLIMX YTBEpXKIEHHUH, (opmyi,
BBIPAKCHUI, YPABHEHUN;

® CTPOWTH Ha KOOPJMHATHOM IIOCKOCTH TOYKH IO 33JaHHBIM KOOPIMHATaM, ONPEIeIsATh
KOOPJMHATHI TOUCK;

® YHUTaTh U HMCIOJIb30BaTh MH(OPMAIMIO, IPEICTABICHHYIO B BUJE TAOJIUIBI, AUArPAMMBbI
(cTonbuaToit UM KpyroBoi), B rpaiuecKoM BU/IE;

e pemarh MPOCTEHIINEe KOMOWHATOPHBIE 3a1auH ITepeOOPOM BO3MOKHBIX BapHAHTOB.

I[lnanupyemsble pe3yabTaThl 00y4eHHsl MaTeMaTHKe B 5-6 Kiaccax
1. Apudmeruka

[To oxOHYaHMM U3YYEHUSI Kypca yJallluics HayqYuTC:

-IIOHUMAaTh OCOGGHHOCTI/I I[CCSITH‘-IHOﬁ CHUCTEMBbI CUHUCJIICHHA,

-MCIOJIb30BaTh MOHATHUS, CBSI3aHHBIE C AETUMOCTBIO HATYpaIbHBIX YHCEN,

-BBIpaXKaTh YKCIIa B 9KBUBAJICHTHBIX (pOpPMax, BEIOMpast HanboJiee MmoAXOo ISIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOM CUTYyallUH;

-CpaBHUBATH U YIIOPAIOUYUBATH PAlIMOHAJILHBIC YHUCJIA,

-BBITOJIHSTH BHIYMCIIECHUS C pAllMOHAIbHBIMU YHCIAMH, COUYETasl YCTHBIE U MUCbMEHHbIE TPUEMBI
BBIYKCIICHUM, IPUMEHATH KaJIbKYJIATOD;

- HCTIOJIb30BATh MOHATHUS U YMEHHUS, CBSI3aHHBIE C TIPONOPIIMOHATIBHOCTHIO BEIHYUH,
MMponCHTaMH, B X0I€ PCHICHUA MATCMAaTUUCCKUX 3a/la4 U 3a4a4 U3 CMCIKHBIX TPCIMETOB,
BBITOJHATH HECTIOKHBIE TPAKTUUYECKHE PACUETHI;



- QHAJIM3UPOBATH TPAPUKH 3aBUCUMOCTEI MEX/1y BEeTUUYNHAMHE (PACCTOSHUE, BPEMS,
TeMIiepaTypa u T.11.).

VYyamuiics noJIy4uT BO3MOKHOCTD:

- IO3HAKOMHUTBCS € TIO3UIIMOHHBIMHA CUCTEMAMM CUMCIIEHUS C OCHOBAaHUAMU, OTIIMYHBIMHU OT 10;
- yriIyOUTh M pa3BUTH MPEJCTABICHHS O HATYypalbHBIX YUCIIAX U CBOMCTBAX JAECIMMOCTH;

- HayYUThCS UCIOJIb30BATh NPUEMBI, pAllMOHAIM3UPYIOIINE BBIYMCICHHS], IPUOOPECTH HABBIK
KOHTPOJIMPOBATH BEIYUCIICHUS, BEIOUPAst MOIXOASIINH I CUTYalluK CIOCO0.

2. Yucaosblie 1 OyKBeHHbIE BbIPAKEHHUS. Y PaBHEHHUSI.
I1o oxoOHYaHUM U3YyYEHHUsI Kypca yU4allUUCs HAyYUTCS:

- BBITIOJIHATD OTIEPAIIUU C YUCIIOBBIMH BBIPAKEHUSIMU;

- BBITIOJHSATH NMPe0Opa3oBaHus OYKBEHHBIX BhIpAKCHUH(PACKPBITHE CKOOOK, IPUBEACHUE

MOJIOOHBIX CIIaraeMbiX);

- pemarth JUHEeHHbIe YpaBHEHUS, pElIaTh TEKCTOBBIC 3a]]aul alre0panyeckKuM METOIOM.
VYyamumiics OJIy4UT BO3MOKHOCTB:

- Pa3BUTH MPEACTABICHNUSI O OYKBEHHBIX BHIPAKEHUAX U UX MPeoOpa3zoBaHUsIX;

- OBJIQJICTh CHEIUAIBHBIMY MPUEMAMU PEIICHHs YPaBHEHHM, TPUMEHSTh arnapar ypaBHEeUd AJis

pelleHus: Kak TeKCTOBBIX, TaK U MPAaKTUYECKUX 3a/1a4.

3. I'eomerpuueckue purypoi.M3mepenne reomeTpu4ecKnux BeJUIUH

I1o oxoOHYaHUM U3Yy4EHHUsI Kypca yHYallUUCs HAYYUTCS:
- pacrio3HaBaTh Ha YEpPTEkKaX, PUCYHKAX, MOJIEISAX U B OKPYXkKAIOLEM MUPE IJIOCKUE U
IPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPBI U UX JIIEMEHTHI;
- CTPOUTB YIJIbl, OIPENEIATh UX TPATYCHYIO MEPY;
- pacrio3HaBaTh U U300paXkaTh pa3BEPTKU KyOa, MPsIMOYTOJIBHOTO MapajlieNenure/a,
MPaBUIIBHON MUPAMU/IBI, [IMIIMHIPA U KOHYCA;
- OIpEeNeNsTh 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI TMHEHHBIE pa3Mephl caMoil PUTyphI U
Ha000pOT;
- BBIYUCIIATH 00BEM MPAMOYTOJILHOTO Mapajieenurnena u Kyoa.

VYyammiics OJy4UT BO3MOKHOCTb:
- HAYYUTHCS BBIYUCIATH 00BEM MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DUTYDP, COCTABICHHBIX U3
IPSIMOYTOJIBHBIX NTapalJIeNICIIUIIEOB;
- YriyOuTh U pa3BUTh MPEACTABIECHUS O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYpaX;
- HAYYUTbCS IPUMEHSTH TOHATHE Pa3BEPTKHU IS BBIIIOJHEHUS IPAKTUYECKUX PAaCUETOB.

4. DyeMeHTbI CTATUCTHKH, BeposiTHOCTH. KoMOnHaTOpHbIe 3axa4m.
ITo oxOHYaHMM U3YYEHUSI Kypca yJallluics HayqYuTC:
-HMCII0JIb30BATh MIPOCTEHIINE CLIOCOOBI MIPECTABICHHS U aHAIN3a CTATUCTUYECKUX JTAaHHBIX;
- pemaTb KOMOMHATOPHBIE 3a/1a4M Ha HAX0XIEHUE KOIMYECTBa OOBEKTOB MJIM KOMOWHAIU.
Yyamuiics nNoJIy4uT BO3MOKHOCTD:
- IpHOOPECTH NEPBOHAYAIBHBIN OIBIT OPraHU3aluKi cOOpa JaHHBIX IPU MPOBEJCHUH ONIpOca
0O0IIeCTBEHHOTO MHEHUSI, OCYIIECTBIIATh UX aHAJIN3, IIPEICTABIATH PE3YJIbTAThl OIPOca B BUE
TaOJIUIIBI, TUArPaMMBlI;
- HayYUThCS HEKOTOPHIM CHEIHMATIBHBIM MPHUEMaM pelIeHNs] KOMOMHATOPHBIX 3a/1a4.

Ilnanupyemble pe3yabTaThbl H3yYeHHs aJredpsl B 7-9 Kiaccax

% AnreOpanuecKue BRIPAKCHHS
Boinycknuk nayuumes:

® ONEepUPOBATH MOHIATUAMH «TOXKIECTBOY», «TOXKIECTBEHHbIE TPEOOPa30BaHUMY, PEIaTh
3aJauu, cojieprkaiire OyKBeHHbIE JaHHbIe, paboTaTh ¢ popMynamu;
e OIEepHPOBATh NOHATHEM KBAJPATHOTO KOPHS, IPUMEHATH €T0 B BEIYMCIICHUSX;



BBINOJIHATE MPE0OPa30BaHMsl BEIPAKEHUHN, COAEPIKAIINX CTENICHU C IETBIMU
NIOKa3aTesIMU U KBaIpaTHbIE KOPHH;

BBINOJIHATH TOXKJIECTBEHHBIE IPe0Opa30BaHuUs pAllMOHAIBHBIX BEIPAKEHUN HAa OCHOBE
IpaBUJI JEMCTBUI HAJl MHOTOYJIEHAMH U alreOpanyecKuMu JpoOsMu;

BBITIOJHATH Pa3/I0KEHNE MHOTOUJIEHOB HA MHOXHUTEIIN.

Bbll’lyCKHuK noayuum 603MOMNCHOCHLb:

BBINOJIHUTh MHOTOLLIATOBBIE MPE0OPa30BaHMsl pallMOHAIBHBIX BHIPAXKEHUH, TPUMEHS
IIMPOKHUii BEIOOP C1I0c000B 1 npuémds;

IPUMEHSATH TOKAECTBEHHbIE TPE0Opa30BaHUs 1JIs PELICHUs 3a7a4 U3 pa3IuuHbIX
pa3fenoB Kypca.

% YpaBHeHUs

Buinycknuk nayyumces:

pelaTh OCHOBHBIE BU/IbI PAIlMOHATIBHBIX YPABHEHUM C OJTHOW MEPEMEHHOM, CUCTEMBI
JBYX YPaBHEHUH C JBYMS IIEPEMEHHBIMU;

MMOHUMATh YpaBHEHHE KaK Ba)KHEHUIITYI0O MaTeMaTHUYECKYI0 MOAEIbIS OMUCAHUS U
M3YYEHHUS Pa3HOOOPA3HBIX PEAbHBIX CUTYallui, peliaTh TEKCTOBbIE 3a/1a4U
anredpanvdeckuM METO0M;

MPUMEHSTH rpaguuecKue MpeICTaBIeHUs sl UCCIeI0BaHUsl ypaBHEHUH, HCCIIeI0BaHuUs
Y PELICHUs CUCTEM ypaBHEHUH C IByMs IEPEMEHHBIMH.

BblnyCKHllK nojiyuum 603MOINICHOCHb:

OByazieTh cCieNUAIbHBIMU IPUEMAMU PEIIEHUS] YPABHEHU U CUCTEM YpPaBHEHU;
YBEPEHHO MPUMEHSTH anmnapaTr ypaBHEHUH 1715 peleHus pa3HooOpa3HbIX 3a1a4 U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, TPAKTHKU;
[IpumensTh rpaduueckue mpeacTaBiIeHUs sl UCCIEA0BaHUs YPaBHEHUH, CCTEM
ypaBHEHUH, COIEpKAIINX OYKBEHHBIC KOI(DPHUITUEHTHI.

+» HepaBencrna
Buinycknuk nayyumces:
[ToHnMaTh TEPMUHOJIOTHIO M CHMBOJIMKY, CBA3aHHYIO C OTHOIIIEHHEM HEPaBEHCTBA,
CBOMCTBA YHCJIOBBIX HCPAaBCHCTB,
Pemates nuHeliHbIe HEPABEHCTBA C OTHOM MEPEMEHHONM U UX CUCTEMBI; PeIIaTh
KBaJIpaTHBIE HEPABECTB C OMOPOH Ha rpaduuecKue mpeICTaBICHHUS,
[IpumeHsTH anmapar HepaBeHCTB JIJIs PELIeHUs 3a/1a4 U3 PA3IMYHBIX Pa3/ieloB Kypca.

BblnyCKHllK nojiyuum 603MOIICHOCMb:

OBazieTh pa3IUYHBIME IPUEMAMHK JJOKA3aTEIbCTBA HEPABECHCTB; YBEPEHHO MPUMEHSITh
anmapaTHEPaBeHCTB JIJIsl pEIIeHHs pa3HOOOpa3HBIX MaTEMAaTUYECKHUX 3a/1a4, 337124 13
CMEKHBIX MPEJIMETOB U MPAKTUKH;
[TpumensTh rpaduyeckre NpeACTaBICHUS /IS KCCIICIOBAHUS HEPABEHCTB, COJICPIKAIIIX
OykBeHHBIE KOA(DPUITUEHTHI.

¢ UwmcnoBble MHOXKECTBA
Buinycknuk nayyumces:
[ToHMMaTh TEPMHUHOJIOTHIO ¥ CUMBOJIMKY, CBSI3aHHBIE C TIOHSATHEM MHOXKECTBA,
BBIMOJIHATH ONEPAIMK HAJl MHOXKECTBAMU;

Hcmons30BaTh HavaILHBIE MMPEaACTABICHUA O MHOXKECTBEC I[el\/'ICTBI/ITeJ'II)HBIX YHUCEII.

BblnyCKHllK nojiyuum 603MOIICHOCHb:

Pa3BuBath IpEACTaBJICHUE O MHOXKCCTBAX,



Pa3BuBaTh npencraBiieHUe O YUCIE U YUCIOBBIX CUCTEMAaX OT HATYPaJIbHBIX YHCEI JI0
JEMCTBUTEIIBHBIX; O POJIM BBIYUCIECHNUN B MIPAKTHUKE;
Pa3BuTh 1 yrnyOuTh 3HAHUS O JECATHYHON 3aIUCH JEHCTBUTEIBHBIX
qucen(mepuoanvecKue U HemepruoInIecKue 1poou)

s OyHKIMH
Buinycknuk nayyumces:
[Tonumatsb 1 UCNONB30BaTh (YHKIIMOHAIBHBIC MTOHITHSL.SI3BIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHHS);,  *
CtpouTth rpaduKu dIeMEHTapHBIX QYHKITUN, UCCIIEI0BATh CBOMCTBA YUCIOBBIX (DYHKITUH
Ha OCHOBE M3y4Y€HUS MOBEJICHUS UX IPa(PUKOB;
[TornMarh QyHKIHIO KaK BAKHEUIITYI0 MATEMAaTUIECKYIO MOJIENb JJIsl OTUCAHUS
MIPOLIECCOB U SBJICHUI OKPY’KAIOLIEro MUPa, IPUMEHATh (DYHKIIMOHAIBHBIN A3BIK [T
OINMCAHUS U UCCIIEJOBAHUS 3aBUCUMOCTEN MEXy (PU3NUECKIMH BeIMYMHAMU;
[ToHuMaTp U UCMONB30BATH A3BIK OCIIEIOBATEIHLHOCTEH (TEPMUHBI, CHMBOJIMYECKHE
0003HAYCHHS)
[TpumeHsITH POPMYIIBI, CBSI3aHHBIC C APUPMETHUECKON U reOMETPHUECKOM
MPOTPECCUSIMU, U ammapar, cOPMUPOBAHHBIN MPU U3YUECHUU JAPYTUX PA3JIEIOB Kypca, K
PELICHUIO 3a/1a4, B TOM YHUCJIE C KOHTEKCTOM U3 PEalbHOW KU3HHU.

BblnyCKHllK nojiyuum 603MOINICHOCHb:

[TpoBOIUTH HCCIIEOBAHUS, CBA3aHHbIE C M3yYCHUEM CBOMCTB (DYHKIIMH, B TOM YHUCIIE C
UCTIOJIb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE I'pa()UKOB U3yYEHHBIX (QYHKIUN CTPOUTH
OoJee cioxHble rpaduKu (KyCOUYHO-3aJaHHBIC, C BEIKOJIOTHIMU TOYKAMH U T.1I. );
Hcnonb30Bath (yHKIMOHATIBHBIE IPEICTABICHUST U CBOMCTBA (DYHKIIMH PELICHUS
MaTeMaTUYECKUX 3aad U3 pa3IMuHBIX pa3/ieloB Kypca;
Pemrate KoMOMHHpPOBAaHHBIE 337]a4U ¢ TPUMEHEHHEM (OPMYJ N-TO YJIEHA U CYMMBI
NEPBBIX N WICHOB apu(METHUECKONW U T€OMETPUIECKOI MPOrPecCcHid, MPUMEHSISI IPH
ATOM anmnapar ypaBHEHUI 1 HEPABEHCTB;
[Tonumars apupMeTHUECKYIO U TEOMETPUUYECKYIO TIPOTPECCHH KaK (YHKIIUU
HATYpaJIbHOTO aPTYMEHTA; CBA3BIBATH APUPMETUUECKYIO POTPECCUIO C TUHEHHBIM
pOCTOM, T€OMETPUUECKYIO - C SKCIIOHEHIMAJIBHBIM POCTOM.

% DJIeMEHTHI MPUKIAHOH MaTEeMaTHKH

Buinycknuk nayuumcea:
Hcnonw30Bath B X0/€ pelIeHUs 3a/1a4 DJIEMEHTapHbBIE IPEICTABIICHUsI, CBSI3aHHBIC C
MPUOJIMKEHHBIMU 3HAYCHUSIMH BEJTMYNH;
HCHOHB?)OB&TL HpOCTCfILHHC CHOCOGBI HpeIICTaBJIeHI/IH 1 aHaJIn3a CTAaTUCTUYCCKUX
JaHHBIX;
HaxoauTe OTHOCUTENBHYIO YaCTOTY U BEPOSTHOCTH CIYYaiiHOTO COOBITHS;
Pemate koMOMHATOpHBIC 32/1a4M HA HAXOXK/ICHUE YMCJIAa OOBEKTOB MJIM KOMOMHAITUH.

Bbll’lyCKHuK noayuum 603MONCHOCHIb:

[ToHATH, YTO YHCIIOBBIE JAHHBIE, KOTOPHIE UCTIONB3YIOTCS ISl XapaKTePUCTUKUA OOBEKTOB
OKPY’KAIOIIEero MUpPA, SBJISIOTCS MPEUMYLIECTBEHHO MPUOIMKEHHBIMU, YTO O 3alHCH
npuOIMKEHHBIX 3HAUEHHH, COZep KALINXCS B MH()OPMAIIMOHHBIX HCTOYHUKAX, MOYKHO
CYIHTb O MOTPEITHOCTH MPHOIMKEHHS,

[ToHATH, YTO MOTPEIIHOCTH PE3YbTaTa BHIYUCICHUN JOKHA OBITH COU3MEpPUMA C
MOTPEIIHOCTHIO UCXOIHBIX JaHHBIX;



e [IpuoOpecTy MepBOHAYAIBHBIN ONBIT OPraHU3aLUU cOOpa JaHHBIX IPU TMPOBEICHUH
orpoca 00LECTBEHHOTO MHEHUS, OCYILIECTBIIATh UX aHAJIU3, IPEICTABIATh PE3y/IbTaThI
orpoca B BUJIE TaOJIUIIbI, AUATPAMMBI;

e [IpuoOpecTH OMBIT MPOBEIACHUS CIIyUaiiHBIX SIKCIIEPUMEHTOB, B TOM YHCJIE C TOMOIIBIO
KOMITBIOTEPHOT'O MOJIETTUPOBAHMS, HHTEPIIPETALUN UX PE3YJIbTAaTOB; HAYYUTHCS
HEKOTOPBIM CIEIUAIBHBIM MpuéMaM pelieHusi KOMOMHATOPHBIX 3aj1au.

%
CoaepikaHue Kypca MaTeMaTHKH 5-9 KJiaccoB

Apugpmemuka

HarypajibHble ynciia

Pan HarypanpHbIXx uyucen. JlecaTMdHas 3amuch HaTypalbHbIX 4ucel. OKpyrieHue
HaTypaJIbHbIX YHUCEIL.

Koopaunathsiii 1y4.

CpaBHeHue HarypainbHbIX uucenl. ClOXEHHME M BBIYMTAHUE HATypalbHBIX YHCEIN.
CBolicTBa CIIOXKECHHUS.

YMHOXEHUE W JelieHuEe HaTypajlbHbIX uucesl. CBolicTBa yMHOXeHHsS. JleneHue c
octratkoM. CTeneHp Yncia ¢ HaTypaJbHBIM MOKA3aTEIIEM.

Jlenutenu ¥ KpaTHbIE HATypaJbHOro uyucia. HawOonpmumii oO0muil  menurens.
Hanmenbiiee o6mee kpatnoe. [Ipu3naku nenumocTt Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

IIpocTeie 1 cocraBHbIE uncia. Pa3nokeHne yncen Ha MPOCTbIE MHOKUTEIH.

Pemenne TekCTOBBIX 33714 apu(PMETHISCKUMHU CITOCOOAMH.

Apoodu
OO0bikHOBeHHBIE Apobu. OcHOBHOE CBOHCTBO apodu. Haxoxaenuwe apoOu oT yucia.

Haxoxnenue uncna mo 3HadeHuto ero Japo6u. [IpaBuibHBIE W HeNpaBUJIbHBIE JPOOH.
CwmenianHbie YUCIa.

CpaBHeHHME OOBIKHOBEHHBIX JIpo0Oel M CMEIIaHHBIX Ynces. ApudMeTndecKue IeHCTBUS C
OOBIKHOBEHHBIMU APOOSIMU U CMEIIAHHBIMH YUCIIAMHU.

Hecstuunsie npobu. CpaBHEHUE W OKPYTJIEHUE NECATUYHBIX IpoOeh. ApudmMeTnueckue
NecTBUSL € AeCATHUHBIMU JpoOsmu. Ilpukuaku pesynpTatoB BeuucieHuil. IlpencraBnenue
JECATUYHON NIpoOM B BHJAE OOBIKHOBEHHOW JIpoOM M OOBIKHOBEHHOM B BHJIE JECATUYHOM.
BeckoHeuHbIe MepHOIUYECKHE NECATUUIHBIE Apoou. JlecaTuunoe mpubImKeHne 0OBIKHOBEHHOM
JIpoOHu.

Otnomenne.  IIponeHTHOE OTHOILIEHHWE MABYX uwucen. J[leneHue uuciaa B JaHHOM
oTHoieHuu. Macmra6.

[Tponopuus. OcHOBHOE cBOMCTBO mpomopuud. [Ipsimast 1 oOpaTHast TPOMOPIUOHABLHEIE
3aBHCHUMOCTH.

[Ipouentsl. HaxoxneHnue npoueHToB oT unciia. HaxoxaeHue ynciia 1mno ero npoueHTaM.

Pemrenne TekCTOBBIX 3a/1a4 apU(PMETHISCKUMHU CITOCOOAMH.

PanuonanbHbie yncia

[TonoxxurenpHble, OTpULIIATENBHBIE YKCIa U uncio 0.

[IpotuBonONOXKHBIE YKCIa. MOAysb YKCIIA.

[lenbie  uucna. PamuonanbHble  yucna.  CpaBHEHME — pallMOHAIBHBIX — YHCET.
Apudmernueckue NeHCTBUA C pallMOHATIBHBIMU 4nciaaMyd. CBOWCTBA CIOKEHUS M YMHOXKCHHS
palMOHAIBHBIX YHCEIL.

Koopaunathas npsimast. KoopanHatHas III0CKOCTb.



BeanunHbl. 3aBHCUMOCTH MKy BeJINYMHAMH

EnuHuns! AnuHel, m10maam, o0bemMa, Macchbl, BpeMEHHU, CKOPOCTH.

IIpumepsl 3aBUCUMOCTEN MeXAy BenuuuHamu. [IpencraBieHue 3aBUCHUMOCTEH B BUIE
dbopmyi. Beraucnenus o popmysam.

YucaoBble 1 OyKBEeHHbIE BbIPAKEHUSA. Y PABHEHUSA

UucnoBble BbIpaXeHHS. 3HAYEHUE YHUCIOBOrO BbIpakeHUsa. I[lopsanok neicTBuii B
YHUCIIOBBIX BBIPRKCHUSIX. bykBeHHBIC BhIpaskeHUs. PackpbiTrie ckoOok. [TomoOHbIE crnaraeMele,
npUBeIeHNE MOT0OHBIX ciaraeMbix. DopMybl.

VYpaBuenus. Kopenb ypaBHeHus. OCHOBHbIE CBOMCTBA ypaBHEHUU. PellleHne TeKCTOBBIX
3a/71a4 C MOMOILbIO YPaBHEHUH.

JJIeMeHTbI CTATUCTUKH, BeposiTHOCTH. KoMOnHaTOpHBIE 3a1a4n

[IpencraBnenne JaHHBIX B BUJE TaOJIUI], KPYTOBBIX U CTOJIOUATHIX JHArpaMM, rpauKoB.

Cpennee apudmerndeckoe. CpegHee 3HaUYCHUE BETUINHBL.

CnyuaitHoe coObITHE. [JocTOBEpHOE U HEBO3MOXKHOE COOBITHS. BEepOsSTHOCTE CIIy4aitHOTO
coObITHs. Pemenne KOMOMHATOPHBIX 3a7ad.

I'eomerpuueckne purypsi. 3mepeHusi reomeTpu4ecKux BeJTUIHH

Otpesok. [Toctpoenue orpeska. [lnuHa orpeska, momaHoi. M3MmepeHue AJIMHBI OTpE3Ka,
MOCTPOEHUE OTpe3Ka 3aAaHHOM JUIHHEL. [Ilepumerp MHOroyronbHuKa. [Tnockocts. [Ipsmas. Jlyyd.

VYron. Bunst yrinos. I'pagycHas Mepa yria. Mi3smepeHue u oCTpOCHHUE YIJIOB C IOMOILBIO
TPAHCIIOPTHPA.

IIpsmoyronsauk. KBanpar. TpeyronbHuk. Bunsl TpeyronbHukoB. OKpy>KHOCTb U KpPYT.
JnuHa okpyxHocTH. Yncio 7.

PaBencrBo ¢uryp. Ilonstue u cBoiictBa muomaau. [lnomane npsAMOyroibHHKA U
kBazapara. [Tnomans kpyra. Ock cuMMmeTpun pUTYpHI.

Harmsinaele  mpexactaBieHuss O  IPOCTPAHCTBEHHBIX — (UTypax: MPSAMOYTOJIBHBIN
napauienenunes, KyO, nupamuja, IWIMHAP, KOHYC, map, cdepa. I[Ipumepsl pa3BepTok
MHOTOTPAaHHHUKOB, IMUIMHApPA, KoHyca. [Tonarue u cpoiictBa o0bema. OObEM MPSMOYTOIBLHOTO
napajuiesenumnesa u Kkyoa.

B3anMHoe pacniosnoxenue IByx HnpsMbiX. llepnenaukyisapHele npsMele. [lapamiensHbie
psIMBIE.

OceBas 1 LIEHTpaJIbHas CAMMETPHUHU.

MaTeMaTHKa B HCTOPUYECKOM Pa3BUTHH

Pumckas cucrema cuncnenus. Ilo3unmonsslie cucreMsl cuncienus. O0o3HaueHue nudp B
Hpesueii Pycu. CrapunHble Mepbl JJIMHBL. BBeeHNe MeTpa Kak eAMHULIBI AJIMHBL. MeTpuueckas
cucrema mep B Poccun, B EBpomnie. Mctopus popmMupoBanus MaTreMaTH4eCKuX CUMBOJIOB. J{pobu
B Basunone, Erunre, Pume, na Pycu. OtkpbiTue necstuyHbX ApoOeil. Mup mpocThIX 4Hced.
3onoroe ceuenue. Yucno Hyib. [losiBIeHNE OTpULIATENBHBIX YHUCEIL.

Anzebpa
Auredpanyeckue BbIpasKeHUs!

BykBeHHbIe BoIpaykeHUs (BBIPAXKEHUS C IEpeMEHHBIMH). YncI0BOE 3HaYeHnEe OYKBEHHOTO
BblpakeHUs. JlomyCcTHUMbIe 3HaYEHUs MEPEMEHHBIX, BXOJAIIMX B alreOpandeckue BbIPAKEHHS.



[loncTaHoBKa BBIp@XEHUH BMECTO I€PEMEHHBIX. PaBEeHCTBO OYKBEHHBIX BBIPKEHUIL.
ToxmecTBo, 10Ka3aTeabCTBO TOXKIECTB. [IpeoOpazoBaHue BhIpaKEHUH.

CpolicTBa cTemeHeld ¢ LeiabIM Ioka3areneM. MHorouneHsl. ClokeHue, BBIYMTAHUE,
YMHO>XEHHE MHOTOWJIEHOB. POpMYyJbl COKpPAIIEHHOTO YMHOKEHHUS: KBaJpaT CyMMblI KBajpar
pPa3HOCTH, KyO cymmbl u Ky6 paznocmu. @opmyia pa3HOCTH KBaJIPaTOB, hopMyibl CYyMMbL KyOO8
u pasHocmu Ky6o6. Pa3znokeHne MHOrodjeHa Ha MHOXHUTenu. KBajgpaTHBIM TpexusieH.
Buvioenenue nonnoco xeadpama 6 keadpamuom mpexuieHe. Teopema Buera. Paznoxenue
KBaJpaTHOTO TpEXWieHa Ha JIMHEHHbIE MHOXUTEIW. MHOIro4YJIeHbl C OJIHOW TEePEMEHHOM.
Crenenp MHOrousneHa. Kopenb MHOro4sieHax

Anrebpanyeckas npo0b. Cokpatienue npodeid. JIeicTBus ¢ anreOpandecKuMu JpO0sSMH.

ParmonanbHble BeIpakeHUs U MX mpeoOpazoBaHus. CBOCTBa KBaApaTHBIX KOpHEH U MX
MIPUMEHEHNE B BBIYUTAHUSX.

YpaBHeHUsS M HEPaABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHOM. KopeHp ypaBHeHus. JIuHeiliHoe ypaBHEHHE.
KBangpatHoe ypaBHeHHe, (popMyna KOpHEHl KBaIpaTHOro ypaBHEHUs. PerieHue panyoHalIbHBIX
ypaBHeHul. [IpuMepsl peleHus ypaBHEHUN BBICIIUX CTEIEHEH: METO/Jbl 3aMEHBI IIEPEMEHHOM,
pa3I0KEeHUE Ha MHOKHUTEIIH.

VYpaBHeHHE ¢ ABYMs NEPEMEHHBIMM; pelleHHe cuctembl. Cuctema OBYX JIMHEMHBIX
YPaBHEHUH C JBYyMs NEPEMEHHBIMM; PELICHHE MOACTAHOBKOW M alreOpandyecKuM CII0KEHUEM.
YpaBHEHHE C HECKOJILKUMHU IIEpeMEHHBIMU. [IpuMepsl penienus HeauHenHbIX cucteM. [Ipumepsl
pEILIEHUs] ypaBHEHUH B IIEJIBIX YHUCIIAX.

HepaseHnctBo ¢ oxHol nepemeHHoOW. Pemenue HepaBeHcTBa. JIMHENHbIE HEpAaBEHCTBA C
OJIHOW TIepeMEeHHOW W uX cucteMbl. KBaapartHele HepaBeHCTBA. [Ipumepwl peuteruss OpooOHO-
PAYUOHANIbHBIX HEPABEHCE.

YuciaoBble HEPABEHCTBA M MX CBOMCTBA. J[oKa3amenbcmeo YUcio8bix u ancedpauieckux
HepaseHcms.

[Tepexom ot crnoBecHOW (OPMYIHPOBKH COOTHONIICHHH MEXKIYy BEIMYMHAMH K
anreOpanyeckoi. PemeHne TeKCTOBBIX 3a/1a4 aNredpanyeckuM CrocoooMm.

YucaoBble MOCAEA0BATEILHOCTH

Ilonatne mnocnenoBaTenbHOCTH. ApupMeTHUeCKass W TEeOMeTpHUYecKas IpPOrpecCHU.
@opmyibl 001Iero wieHa apupMETHYECKOW U TeOMETPUYECKO Mporpeccuii, CyMMBbl MEPBBIX
HECKOJBKHUX YJICHOB apU(PMETHIECKON ¥ T€OMETPHUIECKON MPOTPECCUA.

Cno’kHbI€ IPOLIEHTHI.

Yucaosble pyHKIUM

[Tonsatune Qynkmuu. Obnacte ompeneneHuss QyHkuuu. CrocoObl 3amaHus (QYHKIHH.
I'padux pynkmuu, Bo3pacTanue u yObiBaHHE (YHKIIUU, HAUOOJIbIIIEe U HAMMEHbBIIIEE 3HAYCHUS
byHKIMY, HYTU QYHKLINHU, TPOMEXYTKH 3HAKOMIOCTOSIHCTBA. UTeHue rpadukoB GyHKIUH.

OyHKIMH, ONMUCHIBAIOIINE MPSAMYIO U 00paTHYIO IMPOMOPLUUOHAIBHYIO 3aBUCUMOCTH, UX
rpaduku. JluneiHas ¢yHkuMg, ee TpaduK, TEOMETPUUYECKUHA CMBICT KOI(P(UIMEHTOB.
['unepOomna. KBaapatnunas ¢ynkius, ee rpaduk, mapadoma. KoopauHaTel BEpIIUHbI 1apadoJIbl,
ocb cuMMeTpuu. Cmenennvie QYHKYUU ¢ HAMypaibHeiM nokazamenem, ux epaguxu. I'paduku
GYHKIMA: KOPEeHb KBaApaTHBIA, KOPEHb KyOWueckwii, Moaynb. Mcmosnp3oBaHue rpadukoB
(GYHKUUHN 1715 pelieHus] ypaBHEHHHM U CHCTEM.

[Tpumeps! rpaduyecKkrux 3aBUCUMOCTEH, OTpa)kaloUIX peajbHble MPOLECChl: KoiebaHue,
NIOKa3aTeIbHBII POCT; Yuca08ble QYHKYUU, ONUCHIBAIOWUE DU NPOYECCHI.



[MapannensHbIi IEpeHOC Tpaduka BIOJIb Oceil KOOPAUHAT U CUMMEMPUsT OMHOCUMENbHO
ocell.

Koopaunarsi

N3o6pakenue yucen TOYKaMH KOOPAMHATHON NpsMOid. ['eoMeTpuuecKuii cMbICT MOZYIIS
yrciaa. YMCIOBbIE NPOMEXYTKU: HMHTEPBAJ, OTPE30K, Jyd. DPopmynra pacCmosHus MedxHcoy
MOYKaAMU KOOPOUHAMHOU NPAMOU.

JlexkapTOBbl KOOpAMHATHI HA IUIOCKOCTH; KOOPAMHATHI TOYKH. KOOpAMHATHI cepenuHBI
orpe3ka. DopMysia pacCTOSHUS MEXAY IBYMs TOYKAMH IIJIOCKOCTH. YPaBHEHUE IIPSIMOI,
yII10BOM K03(h(pULIMEHT IpsAMOii, YCIIOBHE NapalyIeIbHOCTU NMPSMBIX. Y paBHEHHUE OKPYKHOCTH C
IIEHTPOM B HayaJle KOOPAUHAT U 8 110001 3a0aHHOU MOUKe.

I'papuueckass mHTEepHpeTanys YpaBHEHUHl C JAByMS NEpPEMEHHBIMH M HMX CUCTEM,
HEPaBEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

TI'eomempuas
IIpocreiimme reomerpuyeckue Gurypsl

Touka, npsmas. Otpe3ok, nyd. Yron. Bunael yrinoB. CMeXHbIE U BEPTHKAJIbHBIE YIIBL.
buccekrpuca yria.

Ilepecekaromuecs u mapasuienbHble HpsiMble. [lepnenaukynsapHsie npsmele. [IpuszHaku
NapaJuIeIbHOCTH NPAMBIX. CBONCTBA NMapauIeIbHBIX NPAMBIX. [lepneHauKyIsap n HaKIOHHAS K
IPSIMOM.

MHOroyroJibHUKH

Tpeyronbauku. Buner TpeyronbHukoB. Mennana, OMCCEKTpHCa, BBICOTA, CPEIHSS JIMHUS
TpeyroyibHUKa. [Ipu3Haku paBeHCTBA TpeyroabHUKOB. CBONCTBA W MIPU3HAKH PaBHOOEIPEHHOTO
TpeyroiabHuka. CepenHHbIN nepneHauKysap orpe3ka. Cymma yriioB TpeyroibHUKa. BHenHue
yIiibl TpeyrojapHuka. HepaBeHCTBO TpeyroiabHuKa. COOTHOLIEHUS MEXAY CTOPOHAMU U YIIIaMH
TpeyroipHuKa. Teopema [Mudaropa.

[TogoOubie TpeyrosbHUKU. [Ipu3Haku TOMAOOUS TPEYroabHUKOB. TOUKH TepecedeHHs
MenuaH, OMCCEKTPUC, BBICOT TPEYrojbHHKA, CEPEJUHHBIX IEPIEeHAUKYISIPOB CTOPOH
TpeyrosbHuKa. CBOWCTBO OMCCEKTpHCHI TpeyroiabHuka. Teopema aneca. Merpuueckue
COOTHOLLIEHUS B MPSIMOYIOJIbHOM TpeyroyibHUKe. CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOTO
yria npsiMOYToJIbHOIO TpeyroyibHuKa U yrioB oT 0 no 180. @opmyiibl, CBA3BIBAIOLIUE CHUHYC,
KOCHHYC, TAaHT€HC, KOTAaHI€HC OJIHOIO M TOro e yria. PemeHune TpeyroibHUKOB. Teopema
CHUHYCOB M TEOpPEMa KOCUHYCOB.

UYeteipéxyronpHuku. [lapamnenorpamm. CBolcTBa W MNPU3HAKK MapajlieorpaMma.
[IpsimoyronapHHUK, poMO, KBaJpaT, UX cBOMcTBa M mpu3Haku. Tpaneuus. CpeqHsst TUHUS Tpare-
IIUH U €€ CBOMCTBA.

MuoroyroinsHuk.  Beimyknble  MHOroyrojibHukd. Cymma  yIjioB  BBIITYKJIOTO
MHOTOyrojibHuKa. [IpaBHiIbHBIE MHOTOYTOJIBHUKH.

OxpyxHOCTH M KPYr. ['eoMeTpUYecKHe MOCTPOCHUSA

OKpY’>KHOCTh M KpPYI. DJE€MEHThl OKPYKHOCTH M Kpyra. lLleHTpanbHble W BIIMCAHHBIE
yrabl. KacarenpHass K OKpY)XKHOCTM M €€ cBOWcTBa. B3amMmMHOE pacnojiokeHue MpsMOd H
OKpykHOCTH. OmnrcaHHas ¥ BIHUCAHHAS OKPYXHOCTH TPEYroJIbHHKA. BrricaHHbIE M ONHMCAHHBIE
YEeTBHIPEXYTOJILHUKH, UX CBOWMCTBA U MPU3HAKU. BricaHHble ¥ ONIMCaHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Ttouek (I'MT). CepenuHHBI TEPHEHAMKYIAP OTpe3ka U
Ouccexrpuca yria kak ' MT.



I'eomeTprueckue MOCTPOEHUS LUPKyJdeM U JuHeiikoi. OCHOBHbIE 3aJaud  Ha
IIOCTPOCHHE: TOCTPOCHHE YIJIa, PABHOTO JTaHHOMY, IIOCTPOECHUE CEPEJUHHOTIO NMEPIEHANKYISIPa
JAQHHOTO  OTpE3Ka, [OCTPOCHUE IPsIMOM, NPOXOASINEH 4Yepe3 JNaHHYH TOYKYy H
NEePNEHANKYJISIPHON JTaHHOW TMPSMOM, TOCTpOeHHE OMCCEKTpHCHl AaHHOro yria. Iloctpoenue
TPEYroJIbHUKA 110 3aJaHHbIM 351eMeHTaM. Merog I'MT B 3aiauax Ha OCTpOCHHUE.

H3Mepeﬂue reOMETPUICCKUX BCJIUYHUH

Jlnunaa orpeska. PaccrosHue MexIy 1ByMsl TOYKaMH. PaccTosiHUE OT TOYKH 0 NPSMOMU.
PaccrosHne Mexny napamienbHbIMU IPSIMBIMU.

IIepuMeTp MHOTOYTOJIBHUKA.

JlnuHa okpyXHOCTH. J[TMHa 1yTu OKPY>KHOCTH.

I'panycHas mepa yria. BenvuunHa BOMCAaHHOTO yIuia.

ITonaTus miomaau MHoroyronbHuka. PaBHoBenukue ¢urypsl. Haxoxnaenue miomanu
KBaJipaTa, IpsIMOYToJIbHUKA, NapajljiesiorpaMmma, TpeyrojabHUKa, TPAeuu.

[TonsTue mmomanu kpyra. [Tnomans cekropa. OTHOIIEHUE TIIOMIA N TTOT0OHBIX (QUTYP.

JlekapToBbIe KOOPAUHATHI HA MVIOCKOCTH

@opmymna paccTOSHHS MEXAy JABYMs TodkamMu. KoopanwHaTbl cepeauHbI OTpe3Ka.
VYpaBHenue Gurypsl. Y paBHEHUS! OKPYKHOCTH U IPSIMOH. YTIOBOH KOAPPHUIIUEHT MPSIMOH.

BekTopsl

Ilonstue BexkTopa. Mopaynes (muHa) BekTopa. PaBHble Bektopbl. KosmHeapHble
BekTopbl. KoopauHatel BekTopa. Cllo)k€HUE U BBIUUTAHHWE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha
ymcio. CkaiaspHoe npou3BeAeHUe BEKTOpoB. Kocunyc yria Mexay AByMsl BEKTOpaMHU.

I'eomeTpuueckune npeodpazoBaHus

[Tonsitue o mpeoOpazoBanuu ¢Gurypsl. [[Bmwkenue ¢urypsl. Buasl nBmwkeHus QUTYpHI:
napajyieNIbHBIA MEePeHoC, OceBasi CUMMETpPHs, LIEHTpalbHas CUMMETPHS, OBOPOT. PaBHble ¢u-
rypsl. 'omorterus. [Togobue guryp.

JJIeMEeHTBI JIOTHKH

Onpenenenne. AKCHOMBI M TeopeMbl. Jloka3zatenbcTBO. Jloka3aTenbCTBO OT MPOTUBHOTO.
Teopema, obparHas manHoi. HeoOxonumoe M JOCTaTOYHOE YCIOBHA. YTOTpeOsieHHe Joruye-
CKUX CBSI30K €CaU..., MO ..., mo20d U MoJIbKO mo20d.

I'eomeTpusi B HCTOPUYECKOM Pa3BUTHH

N3 ucropun reomerpuu, «Hauvama» EBkimma. WMcropus msroro moctynara EBkiupa.
TpuroHomerpuss — Hayka 00 H3MEpEeHUH TPEYrojJbHUKOB. [locTpoeHne mpaBUIBHBIX
MHOTOYTroJbHUKOB. Kak 3aponuiach uies KOopAuHaT.

H.W. Jlo6aueBckuii. JI. Diinep. ®anec. [Tudarop.






IIpumepHoOe TeMaTHUYECKOe IUIAaHMpPOBaHue. MaTtemaTuka. 5 kiace
(I BapuanT. 5 yacoB B Hefemto, Bcero 1704acoB )

® KoanuectBo
S XapakTepucTHKA OCHOBHBIX BU/I0B
& 3 Conep:xanue yueoHOro 4acoB
z E.. waTepuana e TeJIbHOCTH yqeﬂima )
=R _ (Ha ypoBHe y4eOHBbIX AelCTBHI)
= I
I'naga 1
20
HarypanbHble ynciia
1 Psn HatypanbHbIX yncen 2 Onucvieams CBOWCTBAa HATypaJIbHOTO psija.
UuraTh U 3amnuchiBaThb HATypajbHBIE YHUCIA,
2 [Hudpsr. 3 CpaBHUBATH U YIOPSAA0YUBATDH UX.
Pacnosnasams Ha ueprexax, pUCYHKax, B
Jlecamirinas sanmch OKpPY’KAIOIIEM MHpPE OTPE30K, MPSIMYIO, JyY,
HATypallbHBIX HUCCI IJIOCKOCTh. [IpMBOIUTE mpuUMEpPBl MoOJenen
3THX QUTYP.
3 Otpesox 4 Wsmepamy  panunbl  oTpe3koB.  CTpouThb
OTpE3KHU 3aJaHHOM JIMHBI. Pemiats 3amaun Ha
4 IlnockocTs. 3 HAXOXJIEHHE JUIMH OTPE3KOB. BeIpaxath omHM
TMpsimas. Jya €IMHULIBI UIMH 4epe3 apyrue. [lpuBoauth
MIPUMEPHI TPUOOPOB CO MIKATIAMH.
5 [Mkana. 3 Cmpoums Ha KOOPAMHATHOM Jyde TOUKYy C
KoOpMHATHBIH 1y4 3aJJaHHOU KOOPIMHATOH, ONPEACIISITh
KOOpJIUHATY TOYKU
6 CpaBHEeHUE HaTYpaJIbHBIX 3
qucen
[ToBTOpEHME M 1
CUCTEMAaTU3aLHNs
y4eOHOro Marepuaa
KonTposnbnas 1
paborta Ne 1
I'naga 2
CJi0:keHue M BBIYUTAHHE 33

HATYPaJbHBIX YHCeJ




KoaunuectBo

S XapakTepucTHKa OCHOBHBIX BH/I0B
& 3 Conep:xanue yueoHOro 4acoB
S = AeATeJIbHOCTH YYeHUKA
5 = MarTepuaJa . .
= = (Ha ypoBHe y4eOHBbIX AelCTBHI)
a I
7 CnosxeHue HaTypaJbHBIX 4 Dopmynuposams ~ CBOWCTBA  CIOXKEHHUS U
gucesn. CBoiicTBa * BBIUWTAHUSI HATYPaJbHBIX YMCEJ, 3alMChIBATh
CIIOKEHUA 3TH cBoiicTBa B Buae ¢opmyn. [IpuBoautsb
IIPUMEPBI YHCIIOBBIX 1 OyKBEHHBIX
8 Brrunranue HaTypaiabHbIX 5 BbIpaxkeHu#, ¢popmyn. CoCTaBIsATh YHCIOBBIC
qucen 1 OyKBEHHbIE BBIPAKEHUS MO YCIOBUIO
3amayd. Pemarh ypaBHEHMsT Ha OCHOBAaHUU
9 UucnoBsle U OYKBEHHBIE 3 3aBUCUMOCTEN MEKTY KOMIIOHEHTaMH
BbIpaXkeHHs. DopmyIibl JNEUCTBUM CIIOKEHUS W BbIUMTAaHMsA. Pemars
TEKCTOBBIE 3aJ]aul C IOMOIIbK) COCTABJICHUS
Kontponbras padota Ne 2 1 ypaBHEHUH.
Pacnosnasamvs Ha depTe)kax W PpHUCYHKax
10 YpaBHeHue 3 YTJIBI, MHOT'OYT'OJIbHUKH, B YacCTHOCTH
TPEYrOJIbHUKU, IPSIMOYTOJIbHUKH.
11 VYroa. O6o3HaueHne 2 PacriozHaBaTe B OKpyXKarolmleM MHUPE MOJEIU
YTJIOB 3TUX QUTYP.
C mnoMompbl  TpaHCIOPTHpA  U3MEPATh
12 Buel yrios. M3mepenne 5 IpagyCHble MeEpbl YIVIOB, CTPOMUTH YIJIbI
YIJIOB 3aJlaHHOM  TpajgyCHOM  Mepbl,  CTPOMUTH
OuCCeKTpUCy JAHHOTO yria.
13 MHOroyroiabHHUKH. 2 Kiaccupuumnposars YTIIBL.
PaBHEIE QHUTYPHI Knaccupunuposats TPEYrOJIbHUKN 1o
KOJIMYECTBY PABHBIX CTOPOH M IO BHAAM HX
14 TpeyroJbHUK U €ro BB 3 YTJIOB. OnuceiBaTh CBOMCTBA
MIPSIMOYTOJIbHHKA.
Haxooums ¢ mnomonipio (HopMya MepUMETPHI
IIPSIMOYTOJIbHMKA M KBajparta. Pemars 3amaun
Ha HaXO0XJI€HNUE NEPUMETPOB NPAMOYIOJIbHUKA
U KBaJpaTa, TpagyCHOU MEpBI yIJIOB.
Cmpoumbw JIOTUYECKYIO LENOYKY
pacCyXIEHHI, COMOCTABIISITh MOJYYEHHBIN
pE3yJIbTaT C YCIOBHEM 3a1a4H.
Pacnosnaéamv ~ urypsl, wuMerone  0OCh
CUMMETPUH.
15 [IpssMOyTONBHUK. 3

Ock cummeTpun (HUTypbI




KoaunuectBo

S XapakTepucTHKa OCHOBHBIX BH/I0B
& 3 Conep:xanue yueoHOro 4acoB
S = AeATeJIbHOCTH YYeHUKA
5 = MarTepuaJa . .
= = (Ha ypoBHe y4eOHBbIX AelCTBHI)
a I
IToBTOpEeHUE N 1
CUCTEMAaTU3aLNS *
y4eOHOro Marepuaa
KonTtponsHas padota Ne 3 1
I'nasa 3
YMHOKEHHE H eJIeHHe 37
HATYPAJIbHBIX YHCE]
16 YMHOXKEHUE. 4 Dopmynuposams CBOMCTBA YMHOXEHUS H
IlepemecturenbHOE JICJIEHUs] HaTypaJbHBIX YHCEN, 3alHChIBaTh
CBOMCTBO YMHOXEHUS 3T cBOMCTBa B Buae Qopmyn. Pemarp
YPaBHEHHsT Ha OCHOBAaHUU 3aBUCHMOCTEH
17 CoueraTenbHoOE U 3 MEXAYy  KOMIIOHEHTaMH  apu(pMETHUYECKHX
pacIpenenuTebHOe JNEUCTBUM.
CBOMCTBA YMHOKCHHUS Haxooumo 0CTaTOK pu JIeTICHUU
HaTypaidbHbIX  uucen. Ilo  3amanHOMY
18 Henenue 7 OCHOBAHHUIO U IIOKA3aTE/II0 CTCIEHU HAXOIUTh
3HAUEHUE CTENEHU YHCIa.
19 Henenue ¢ octaTkom 3 Haxomute ruiomaau mOpsMOYrOJbHHKA U
KBajJpara Cc nomoupio ¢Gopmyn. Beipaxars
20 Crenenp uncia 2 OHM €IMHMIBI IUIOIMIAIHN 9€PE3 APYTHC.
Pacnosnasams Ha depTe)kax W PpHUCYHKax
Kontponbnas padota Ne 4 1 MPSIMOYTOJIBHBIA NapaJlIeenunes, TupaMmumay.
PacriozHaBaTh B OKpYXKalOLIEM MHUPE MOJEIU
21 ITomans. [homans 4 stux  ¢uryp.  M3o0paxars  pa3BEéPTKH

MPSIMOYTOJIbHHUKA

PSIMOYTOJIBHOTO napaJuieNenuesaa u
MUpaMHUIBL.
Haxooumo 00BEMBI IPSMOYTOJILHOTO

napajiesienunena M Kyda C  TOMOIIBIO
dbopmyn. Beipaxkath ogHU €QUHUIBI 00BEMaA
qyepes Ipyrue.

Pewamb xoMOWHATOPHBIEC 337]a4 C TIOMOIIBIO
nepebopa BapHUaHTOB




KoaunuectBo

S XapakTepucTHKA OCHOBHBIX BH/10B
& 3 Conep:xanue yueoHOro 4acoB
S = AeATeIbHOCTH YUYeHHKA
5 &5 MaTepuaja . .
= = (Ha ypoBHe y4eOHBbIX AelCTBHI)
a |
22 IIpssMOyTONBHBIM 3
napaiesenumnet. *
ITupamuna
23 OOBEM MPAMOYTOIBHOTO 4
napaJiesienumnes1a
24 KomOunaropusie 3agaun 3
IToBTOpEeHUE N 2
cucTeMaTH3anus
y4eOHOTr0 MaTepurasa
Konrtponsnas padora Ne 5 1
I'nasa 4
18
OO0bIKHOBEHHbIE IPOOH
25 [ToHsTHE OOBIKHOBEHHOM 5 Pacnosnasame OOBIKHOBEHHYIO apoOsb,
napobu NpaBUIbHBIE M HENpPaBUJIIbHBIE  JIPOOH,
CMEIlIaHHbIE YKCIa.
26 [IpaBunbvHbIE U 3 UuTaTh W 3anUCHIBAaTh OOBIKHOBEHHBIE IPOOH,
HETpaBUIbHbIE IPOOH. CMEIIaHHbIE qucia. CpaBHMBaTh
CpaBHenue npobeit OOBIKHOBEHHBIE apodu c paBHBIMU
3HaMeHaremsiMu.  CKilaibIBaTh U BBIUUTATh
27 CrnoxeHue 1 BIYUTaHUE 2 OOBIKHOBEHHBIE npobu c PaBHBIMH
npo0eit ¢ 0IMHAKOBBIMH 3HAMEHATEISIMH. [IpeoOpa3oBbIBaTH
3HaMeHAaTeJSIMH HENPaBWIbHYIO ApOOb B CMEIIAHHOE YHCIIO,
CMEIIaHHOE YHCJIO B HENPAaBUIbHYIO JpOOB.
28 Hpobu u nenexnue 1 YMeTh 3amuchiBaTh pe3yJibTaT NIEJICHUS JIBYX
HaTypaJbHbBIX YHCEI HaTypaJbHBIX YUCEN B BHJE OOBIKHOBEHHOMH
poowu.
29 CMemannble yncaa 5

IToBTOpEeHUE N
CUCTEMAaTU3aLNs
y4eOHOTr0 MaTepurasa




KoaunuectBo

®
S XapakTepucTHKA OCHOBHBIX BH/I0B
& 3 Conep:xanue yueoHOro 4acoB
S = AeTeJIbHOCTH YYeHUKA
s & MaTepuaia . .
== - (Ha ypoBHe y4eOHbIX el cTBUII)
=
a I
KonTponbnas padora Ne 6 1
%
I'nasa 5
48
JecaTnuHbie 1podH
30 [Ipeacrasnenue 4 Pacnosnasams, uuTaTh W 3alUCHIBATH
0 JECATHYHBIX JPOOsIX necsituuHbie  aApoOu. HaseiBaTh  paspsiabl
JECSITHYHBIX 3HAKOB B 3alHCH JECSITHYHBIX
31 CpaBHEHME IECATUYHBIX 3 npo6eit. CpaBHUBATh JAECATUYHBIE APOOHU.
npobeit OxkpyrisarTh JECATUYHBIE npodu
U HaTypaJibHbIE YUCIa. BBIMOTHATH NPUKUIIKY
32 Oxpyrnenne yucenn. 3 pe3yJIbTaToOB BBIYHCIICHU. BrinonssTh
[Tpuxkuaxu apudmeTnyeckue AeUCTBUS Ha/ NECATUIHBIMU
TIPOOSIMHL.
33 CroxeHne ¥ BBIYUTAHUE 6
. Haxooumpw cpenHee apupMeTHuIecKoe
JECATUYHBIX Ipo0ei
HECKOJNIbKUX 4ucen. [IpuBOIUTH mpUMeEpHI
CpeHUX 3HAYCHUN BEIWYUHBI. Pa3bscHSITH
Konrtponsnast padora Ne 7 1 p ’
9TO TaKO€ «OJWH TMpoueHT». [IpencraBisaTh
MPOLIEHTBI B BHJE JECATHYHBIX JApoled u
34 VYMHOXKEHUE TeCATHIHBIX 7
pobeii NecSITUUHbIE JpoOu B BHJE TPOIEHTOB.
HaxoauTh mpomeHT OT 4ucia U 4HUCIo MO €ro
MPOLIEHTaM.
35 JleneHue necsITUYHBIX 9 P
npobeit
Konrtponbnast padora Ne 1
8
36 Cpennee 3
apupMeTHIeCcKOe.
Cpennee 3HaueHue
BEJTMYHUHBI
37 [Ipouentsl. Haxoxnenue 4
MPOLIEHTOB OT YKCJIa
38 Haxoxxnenue gmcna mo 4

€ro MPOIEHTaM




® Koanuecrso
S XapakTepucTHKA OCHOBHBIX BH/10B
& 3 Conep:xanue yueoHOro 4acoB
S = AeATeIbHOCTH YUYeHHKA
5 = MarTepHaJia . .
= 2 (Ha ypoBHe y4eOHBbIX AelCTBHI)
<
a |
IToBTOpEeHUE N 2
cucTeMaTu3anus "
y4eOHOro Marepuaa
Kontponsnast padora Ne 9 1
IToBTOpEHUE
U cUcTeMaTH3alus 14
yueOHOro marepuaJja
VYpaxHeHus 13
AJId TIOBTOPCHUA Kypca
5 kiacca
KonTtponbnas padora Ne 10 1

IIpumepHoOe TeMaTHUYeCKOe IUIaHMpOBaHue. MaTtemarTuka. 6 kjiacc
(I BapuanT. 5 yacoB B Heemto, Bcero 170 gacon)

®
S XapakTepucTHKA OCHOBHBIX BH/I0B J1€SITe€JIbHOCTH
ol Conep:xanue yueOHOro KoanuectB
=¥ YEeHUKA
= o y
s = MaTepuaJa 0 4acoB . .
= 2 (Ha ypoBHe y4eOHBIX AelCTBHI)
=
=
I
I'nasa 1
17
JeJnMoCTh HATYPAJIbHBIX YHCeJ
1 Jlenutenu n KpaTHbIE 2 Dopmynuposams ONPENICTCHUS TOHATHI: JEIUTEND,




XapaKTepI/ICTI/IKa OCHOBHbBIX BUJI0B 1€ATECJIBHOCTH

=
= ) Conep:xanue yueOHOro KouaunuyecTB
2 YeHHKa
- y
s 5 MaTepuaia 0 4acoB . .
= 2 (Ha ypoBHe y4eOHBbIX AelCTBHI)
=
=
I
2 [Ipuznaku genumoctu Ha 10, 3 KpaTHOE, IPOCTOE YHCII0, COCTABHOE YUCIIO, OOIIHIA
HaSwuHa?2 IeNIUTEIb, HAuOOIBIINKM OO TeIUTEND, B3AUMMHO
MIPOCTHIE YKCIIa, 001Iee KpaTHOE, HAaUMEHbIIIee o0I1ee
3 [Ipusnaku genumoctu Ha 9 3 KpaTHOE W MPU3HAKU IETMMOCTH Ha 2, Ha 3, Ha 5, Ha
nHa3 9, na 10.
Onucvleams IpaBUIIa HAXO0XKICHHUS] HAMOOJIBIIIETO
4 [IpocTtble u cocTaBHBIE 2
wrena obmero nenutens (HOJI), Haumenbiero oomero
kpatHoro (HOK) HeckobKUX dnce, pa3noKeHUs
N - HATypaJbHOI'O YMCJIa Ha IPOCTHIC MHOKHUTEIIH
5 Hanbomnpmmuii o0mmii 3 My p
JeTUTEITh
6 Haumenbiee oo1iee 3
KpaTHOE
Konrtponsnas padora Ne 1 1
I'nasa 2
38
OO0bIKHOBEHHbIE IPOOH
7 OcHOBHOE CBOMCTBO ApoOH 2 Dopmynruposams ONpeIeICHUS TOHITHI:
HEecoKpaTuMas ApoOb, OOIIHIf 3HAMEHATENh IBYX
8 Coxkpatenue apoOeit 3 npobeii, B3auMHO oOpaTHblie uncna. [IpuMeHsTh
OCHOBHOE€ CBOWMCTBO JPOOH JJISI COKpaIEHUs IPOOEH.
9 [TpuBenenue npodeii k 4 [TpuBOANTHL APOOHM K HOBOMY 3HAMEHATEIIO.
001eMy 3HaMEHATEITIO. CpaBHuBaTh OOBIKHOBEHHBIE APOOU. BBIMONTHATH
CpaBHenue npobdeit apudMeTHIeCKne NeUCTBHS HaJl OOBIKHOBEHHBIMHU
IpOOsIMHU.
10 CnoXeHHE U BIYMTAHHC 5
Apobeii Haxonutb 1po0b OT Ynciia ¥ 9UCIIo 0 3aJaHHOMY
3HAYEHHIO ero Apoou. [Ipeodbpa3oBrIBaTh
OOBIKHOBEHHBIE ApoOU B AecaTuuHbie. Haxoauts
KonTponbHas padora Ne 2 1 .
JECATUYHOE MPUOIIMKEHIE OOBIKHOBEHHOU pOoOH
11 YMHOXEHUE ApoOeit 5
12 Haxoxnaenne npodu ot 3




XapaKTepI/ICTI/IKa OCHOBHbBIX BUJI0B 1€ATECJIBHOCTH

ABYX YHCEII

KonTtponbHas padora Ne 5

®
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qrcna
KonTtponsHas padora Ne 3 1
13 B3aumHo oOpaTHbIe uncna 1
14 Jlenenue npoGeit 5
15 Haxoxxnenue gmcna mo 3
3HA4YEHHUIO €ro JIpodu
16 [Ipeobpa3zoBanue 1
OOBIKHOBEHHBIX ApOOECi B
JeCSITUUHBIE
17 beckoneunsie 1
MEePUOINYECKHE TECATHUHbIE
npobu
18 JlecaTUUHOE MPUOIKEHNE 2
OOBIKHOBEHHOU OO
KonrtponsHas padora Ne 4 1
I'nasa 3
28
OTHOIIEHHUS U PONIOPIIUU
19 OTtHomeHus 2 Dopmynruposams ONpeIeICHUS TOHITHI:
OTHOILIEHUE, TTPOTMIOPIIHS, TPOLEHTHOE OTHOIIEHUE
20 [Tponopuun 5 JBYX YHCEI, MPSMO MPOTIOPIIHOHATBHBIE U 00PaTHO
IPONOPLHOHANIbHBIE BETUYHUHBI. [IpuMeHsITh
21 [IpoueHnTHOE OTHOLLIEHHE 3 OCHOBHOE CBOIICTBO OTHOIIIEHUS U OCHOBHOE

CBOMCTBO mponopuuu. [ IpuBoauTh MpUMeEpsI U
ONUCHIBaTh CBOMCTBA BEJINYNH, HAXOJALINXCS B
psMOI 1 00paTHON MPONOPLUOHATBHBIX




XapaKTepl/ICTI/IKa OCHOBHbBIX BUJI0B 1€ATECJIBHOCTH

<
= ) Conep:xanue yueOHOro KouaunuyecTB
=¥ YEeHUKA
= y
s = MaTepuaJa 0 4acoB . .
= 2 (Ha ypoBHe y4eOHBbIX AelCTBHI)
&
=
I
22 [Ipsimas u oOpaTHas 2 3aBUCUMOCTAX. HaxoauTh MpoLeHTHOE OTHOLLIEHUE
MIPONOPLUMOHAIBHBIE JBYX 4yucen. JlenuTh 4uciIo Ha TPONOPLUOHAIBHbBIE
3aBUCUMOCTH YacTH.
3anucvieamsb ¢ IOMOIIBIO OYKB OCHOBHBIE CBOMCTBA
23 Jlenenue unciia B JaHHOM 2 IpoOH, OTHOLIEHHUSI, TPOIIOPLIUH.
OTHOILEHUU Ananusuposams MHPOPMALIUIO, TIPEACTABICHHYIO
B BUJIE CTOJIOYATHIX U KPYTOBBIX TUATPAMM.
24 OKpy’KHOCTb U KpyT 2 [IpencraBnsaTs nHGOPMAIMIO B BUJIE CTOIOUATHIX U
KpPYTOBBIX JIMarpamM.
25 JlnvHa OKpyXHOCTH. 3 IIpuooums mpuUMepsl CIy4alHBIX COOBITHI.
[Tromiaas Kpyra HaxonuTth BEpOSATHOCTH CITy4alfHOTO COOBITHUS B
OMBITAX
26 Hunuunp, koHyc, map 1 C PaBHOBO3MOKHBIMH UCXOJAMH.
Pacnoznasams Ha yepTexkax U pUCyHKax
27 Jnarpammsl 3 P pueyH
OKPYXHOCTb, KPYT, UWJIUHJP, KOHYC, chepy, Imap u
- UX 3JIEMEHTHI. Pacrio3HaBaTh B OKpYXaroleM MUPE
28 Crnyuaiinble cOOBITHSL. 3 Py P
. Moenu 3TuX Guryp. CTpOUTh C TOMOIIBIO IUPKYIIS
BepostHOCTh ciydaitHOTO
5 OKPYKHOCTB 33JIaHHOTO paauyca. M300paxars
cOOBITHUS .
pa3BEPTKU UUIMHAPA U KoHyca. Ha3biBaTh
npubimkEHHOE 3HaYeHne yucna. Haxoaurs ¢
KonTtponbnas padota Ne 6 1
MOMOIIbI0 GOPMYIT AITUHY OKPY>KHOCTH, TUIOIIATb
Kpyra
T'nasa 4
PannonaJjibHbIE YHKCIa 72
M JeiicTBUA HAJ HUMH
29 [TonoxurenpHbIE 2 IIpusooums IpuUMEpPHI UCTIOTH30BAHUS
MOJIOKUTENBHBIX U OTPULATEIbHBIX YUCEL.
Y OTPULIATEIIbHBIE YHCIIa .
DopMyIHpPOBATH ONPEACIICHHE KOOPAUHATHOU
npsiMoid. CTpOUTh Ha KOOPIAMHATHOW MPSIMON TOUKY C
K WHaTHAas Mpsmast o N
30 OOpAMHATHAA HpAMA 3 3aIaHHOM KOOPAMHATOU, OMPEIESATh KOOPAUHATY
TOYKH.
31 [enbie yncna. 2

ParmmonanbHbie yncia

Xapakmepm’oeamb MHOKECTBO LICIBIX YHUCEII.
OOBSICHATH NOHATHE MHOYKECTBA panuoOHaJIbHBIX
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32 Monynb yncna 3 YHUCEel.
Dopmynuposams onpeieIeHe MOAYIISI YUCIIA.
33 CpaBHeHuMe uncen 4 Haxonute Moaynp yucna.
CpasHusams palioHaIbHbIE Yncia. BoIMTONHAT
Kontponbras padota Ne 7 1 apudmeTnyeckre AeMCTBUS HaJl palliOHATbHBIMU
YHUCJIaMU. 3aliChIBaTh CBOMCTBA apU(PMETUIECKUX
34 CnoxxeHue pauoOHaIbHBIX 4 JEUCTBUI HAJl pallMOHAIIbHBIMU YUCJIAMHU B BUJIE
qucel ¢dopmyin. HazeiBate k03 punineHT 6yKkBeHHOTO
BBIPKEHHUS.
35 CBOICTBA CIIOXKEHMUS 2 Ilpumensamo CBOMCTBA MPU PEIICHUU YPABHEHUI.
PAIMOHAIBHBIX YKMCET PemaTe TekCTOBBIE 33/1a4M C IOMOUIBIO YPABHEHUM.
Pacnosnasame Ha yepTexkax U pUCyHKax
36 Brrunranue panuoHanbHBIX 5 P prcyH
ce NEepIeHIUKYIIpHbIE U TIapaJulebHbIe PSIMbIE,
qucen
burypsl, UIMeIINe 0Cb CHMMETPHH, LEHTP
CUMMETPUHU. YKa3bIBaTh B OKPYKAIOIIEM MUPE
Kontponbras padota Ne 8 1 P 24 P
Mozienu 3tux guryp. DopmyarpoBaTh onpeaeacHue
NEePHEHANKYISIPHBIX TPSIMBIX U TapajIeIbHBIX
37 YMHOXEHUE pallMOHAIBHBIX 4 P yp p p
npsiMbIX. CTPOUTH C TOMOILIBIO YTOJbHUKA
qyucen
NEepPHEHANKYIISIPHBIE TIPSIMbIE U MapajieIbHbIE
- MpsIMBIE.
38 CBolicTBa YMHOXKEHUS 3
palliOHAJIbHBIX YHACCII ObvacHamb 1 WILTIOCTPUPOBATH TMOHITHE
KOOPJAMHATHOU MII0CKOCTH. CTPOUTH Ha
39 Kosdpdummenr. 5 KOOPJAMHATHOM INIOCKOCTH TOYKH C 33JaHHBIMH
KOOpAMHATaMHU, OTIPEAeNATh KOOPAUHATHI TOYEK Ha
PacnpenenurensHoe
. 10cKOCTH. CTPOUTH OTAEIbHBIE TpadUKH
CBOMCTBO YMHOXKEHHUSI .
3aBHCHUMOCTEH MEXIy BEIMYMHAMU IO TOUKaM.
AHanmM3upoBaTh rpaduKu 3aBUCUMOCTEH MEXTY
40 Jlenenue pauroOHAIbHBIX 4
BEeNTMYMHAMU (pacCTOsIHUE, BpEeMs, TEMIIepaTypa U T.
qyucen
1.)
Kontponbras padota Ne 9 1
41 Pewrenne ypaBHeHui 5
42 Pemrenue 3agau ¢ momoIpo 6

YpaBHEHUU
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Konrtponsnast padora Ne 10 1
43 IlepneniuKynsipHbIE 3
psIMbIE
44 OceBas U LIEHTpaJIbHAA 3
CUMMETPUU
45 [TapannensHble npsMbie 2
46 KoopaunaTHast niaocKocTh 4
47 I'paduku 3
KonrtponsHas padora Ne 11 1
IloBTOpPEHME
U CHCTEMATH3ALHA 15
yueOHOro marepuaJja
YnpaxHeHus 14
JUIsl IOBTOPEHUS Kypca
6 kiacca
Konrtponsnas pabora Ne 12 1

IIpumepHoOe TeMaTHUYECKOE IAHMPOBaHue. Ajiredpa. 7 kiaace
(I BapuanT. 3 yaca B Henemto, Bcero 102 gacon)

XapakTepucTHKA OCHOBHBIX BH/I0B
Conep:xanue yueOHOro KoanuectBo
NeATeTbHOCTH YYeHHKA

MarTepuasa 4yacos . .
(Ha ypoBHe y4eOHBIX JeilcTBHIi)

Homep
naparpaga




I'naga 1
JIuneiiHOe ypaBHeHHE 15

¢ OJJHOMH NepeMeHHOMU

Brenenue B anredpy 3 Pacnosznasame 4ucnoBbie BbIPAXKEHUS U
* BBIPAKEHHUS C IEPEMEHHBIMH, JTUHEHUHBIE
JInHelHOe ypaBHEHUE C 5 ypaBHeHus. [IpuBoauTh ipuMepsl
OJIHOM MEepEeMEHHOM BBIPAKEHUI C IEPEMEHHBIMU, JIMHEHHBIX
ypaBHeHUU. COCTaBIATh BhIpAXKEHUE
Pemenue 3ana4 ¢ momMoIpko 5 C IIEPEMEHHBIMHU I10 YCIIOBHUIO 3a/1a4H.
YpaBHEHU BrImonHsaTs peoOpazoBaHus BIPAKECHUN:
MPUBOJUTH MOJOOHBIE CaraeMsble,
[ToBTOpEeHME 1 packpbIBaTh CKOOKH. Haxonuth 3HaueHUE
Y CUCTEeMaTu3aIus BBIPKEHHUSI C IEPEMEHHBIMHU TP 33/1aHHBIX

3HAYCHHUAX MCPCMCHHBIX.

ydeOHoro Mareprana Knaccudunupoars anredpandeckue

BBIPpAXKCHUS. OnuceiBaTh OEJabIC

KonTtponbHas pabora Ne 1 1 BBIPAYKCHHS.

Dopmynuposams ONPEEICHUE JIUHEHHOTO
ypaBHeHus. Pemats TMHENHOE YpaBHEHUE B
oOmieM Buze. IHTEprpeTHpOBaTh
YpaBHEHUE KaK MaTEMaTUYECKYIO MOJIETb
peanbHOU cuTyanu. ONKUCHIBAaTh CXEMY
pElIeHUs] TEKCTOBOM 3a/1a4M, IPUMEHSTH €€
JUISl peleHus 3a1a4

I'naea 2
52
Lenbie BeIpaxeHUs

ToXaeCTBEHHO paBHBIE 2 Dopmynuposamo:

BbIpakeHus. ToxaecTBa onpeoeneHus: TOXKJIECTBEHHO PaBHBIX
BBIPQXCHH, TOKIECTBA, CTEIICHU C

CreneHp ¢ HATYpAIbHBIM 3 HATypaJbHBIM IIOKa3aTelieM, OJIHOUJICHA,

IoKa3aTeyeM CTaHJapTHOTr'O BU/A OJHOYJICHA,
Kod(duImenTa oTHOWICHA, CTENEHN

CBOICTBa CTEIICHU C 3 OJIHOYWIEHA, MHOTOYJIEHA, CTEIICHU

HaTypaJIbHBIM TTOKa3aTeJIeM MHOTOYJICHA;

cBolicmea: CTEIIEHU C HaTypaJlbHBIM

OIHOYIICHBI 2 MoKa3aTeyieM, 3HaKa CTETICHH;
npasua: 10Ka3aTelibcTBa TOXKIAECTB,

MHoroueHs! 1 YMHOKCHHA OAHOYWICHA HAa MHOT'OYJICH,
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9 CrnosxeHue 1 BBIYUTAHNE 3% YMHOXEHUSI MHOTOUJICHOB.
MHOT'OUYJIEHOB /loka3vieamsb CBONCTBA CTETICHHU C
HaTypaJIbHbIM IOKa3aTesleM. 3alluChIBATh U
Kontponbras padota Ne 2 1 JOKa3bIBaTh OPMYJIIBI: IPOU3BEACHHUS
CYMMBI U PA3HOCTHU JBYX BBIPAXKEHUH,
10 YMHOXEHNE OJTHOWICHA HA 4 Pa3HOCTH KBaJpaTOB JIBYX BBIPAKEHUMU,
MHOT'OUJIEH KBaJipaTa CyMMBbI U KBaJpaTa pa3HOCTU ABYX
BBIpaXXEHHI, CyMMBbI KYOOB U Pa3HOCTHU
KyOOB JIByX BBIPQKCHHM.
11 VMHOKEHHE MHOTOYIeHa Ha 4 Buviuucaams 3HaueHue BbIpaKEHUN
MHOTOWIEH ¢ mepeMeHHbIMU. [IpuMeHsITh cBOIICTBA
CTETIeHU JUIsI TPe0Opa30BaHNUs BIPAKECHHIM.
12 PasoxeHe MEOTOWICHOB 3 BrInonHsATs yMHOKEHUE OAHOUYJICHOB U
HA MHOXHTEIHN. BEIHECEHHE BO3BEJICHUE OJJHOUWIECHA B CTEIIEHbD.
OOIIEro MHOKUTENS 32 [IpuBOIUTH OHOWIEH K CTAHAAPTHOMY
CKOGKH BUJY. 3alUChIBaTh MHOTOWIEH B
CTaHJapTHOM BHUJE, ONPEIENSITh CTENEHb
13 PasokeHHe MEOTOUICHOR 3 MHoOrouneHa. IIpeoGpa3oBeiBaTh
Ha MHOKHTEIN. MeTon MIPOU3BE/ICHNE OJTHOYUJICHA U MHOTOUJICHA;
IPYIIHPOBKH CYMMBI, pa3HOCTH, IPOU3BEACHHUS IBYX
MHOTO4YJIEHOB B MHOTOWIEH. BBITIONHATE
KouTposbHas paGota Ne 3 1 pasiioKeHuEe MHOTOUJIEHa Ha MHOKHUTEIH
CII0cOOOM BBIHECEHHUS OOIIET0 MHOKHUTEIS
14 Tpou3BeeH e Pa3HOCTH H 3 3a CKOOKH, CTIOCOOOM TPYIITUPOBKH, 1O
CYMMBI IBYX BBIPAKEHHUiT dbopMynaM COKpaIEHHOTO0 YMHOXEHHUS U C
MPUMEHEHHEM HECKOJIbKMX CIIOCOOOB.
15 Pa3sHOCTh KBA/PATOB JIBYX ) Hcnonp3oBaTh ykazaHHbIE TPe0Opa30BaHUS
BBIPAKEHHA B IIPOLIECCE PEIICHUS YPaBHEHUH,
JI0Ka3aTeNNbCTBA YTBEPKACHUMN, PELICHUS
16 KBagpar cymmel u kBajipat 4 TCKCTOBBIX 3a/lad
Pa3HOCTH BYX BBIpAXKCHUU
17 [Ipeobpa3zoBanue 3

MHOTI'O4YJIEHA B KBaApaT
CYMMBI WJIM Pa3HOCTH ABYX
BBIPAKCHUIN
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KonTtponsnas pabora Ne 4 1*
18 CymMma 1 pa3HOCTh KyOOB 2
JIBYX BBIPaXKEHUMN
19 IIpuMeHeHne pa3InyHbIX 4
CHIOCO0O0B PA3IOKECHHS
MHOTOYJIEHa Ha MHOKUTEIH
IToBTOpEeHHE 2
Y CUCTeMAaTH3aIH
y4eOHOTr0 MaTrepuasa
Kontponbnas padora Ne 5 1
I'naga 3
12
DOyHKIUT
20 CBsi3u MeX 1y BETMYUHAMM. 2 IIpusooums ipuMepsI 3aBUCUMOCTEN
OyHKIUSA MEXy BelnunHamu. Pa3inuyate cpenu
3aBHUCUMOCTEH (PyHKIIMOHAIbHbBIE
21 CriocoObI 3a1aHus PYHKITUU 2 3aBHCHUMOCTH.
Onucvieams nonamusi: 3aBUCUMON U
22 I'paduk pynkunu 2 HE3aBHCHUMOU MepeMeHHBIX, (PYHKIINH,
aprymenTta (GyHKIUH; CIOCOOBI 3aJaHHUSI
23 Jluneiinas Qynkius, e 4 dbyHKIH. DOPMYIUPOBATH ONPEIEIICHUS:
rpaduKu CBOMCTBA oOrnactu onpeneneHus QyHKIUHU, 00JI1acTH
3Ha4YeHUH PyHKIUH, Tpadrka QyHKIINH,
[ToBTOpeHue 1 JTUHEWHON (YHKIIMH, IPIMON
Y CUCTeMAaTH3aIIHs MPOMOPLUUOHAIEHOCTH.
y4eOHOr0 MaTepraia Buviuucname 3Hauenne QyHKIIMH 110
3aJJaHHOMY 3HAYEHUIO apryMEHTa.
Kontponsnas pabora Ne 6 1 CocTaBnaTh TaOIUIBI 3HAYCHUH (YHKIIUH.

Crpouts rpaduk GyHKINH, 33TaHHON
tabmuuno. [1o rpaduxy dynkumm,
ABJISIOIIEHCS MOJIETIBIO PEATIBHOTO
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* Ipolecca, ONpeaesiTh XapaKTePUCTUKH
atoro npouecca. CTpouts rpapuk
JUHEWHOW (QYHKIMU U IPSIMOI
nponopuuoHanbHOCTU. ONUCHIBATH
CBOMCTBA 3TUX (DYHKITHIA
I'naea 4
CucremMbl JTUHEHHBIX
YPaBHEHUIl ¢ ABYMs 20
NepeMeHHbIMH
24 VYpaBHEHHUs C 1ByMs 3
MIEpEMEHHBIMU
IIpusooums npumepwvi: ypaBHEHUS C IBYMS
. MePEMEHHBIMU; JTUHEHHOTO YPaBHEHHUSI C
25 JIuneiiHoe ypaBHEHHE C 3 p ’ yp
TTBYMS! TIEPEMEHHEIMH H €r0 JBYMsI IEPEMEHHBIMU; CUCTEMBI ABYX
rpaduK JIMHEMHBIX YPaBHEHUM C IBYMSI
MIEPEMEHHBIMU; PEATBHBIX MPOLECCOB, IS
N KOTOPBIX YPAaBHEHHE C JBYMS IEPEMEHHBIMU
26 CucreMsl ypaBHEHUH € 3 PhIX YP Hv y p
JBYMs HEPEMEHEBIMY WJIM CUCTEMA YPABHEHUH C IBYyMs
T'padmaeckui MeTon MEPEMEHHBIMU SBJISIOTCS MAaTEMaTUYECKUMHU
MOJEIISIMHU.
pEeLIeHUsI CUCTEMBI IBYX A
I — Ornpenenstsb, SIBISETCS JIU Mapa YUCE
BYMA IEPEMEHEEIME pELIEHUEM JAHHOTO YPAaBHEHHUS C IBYMs
MIEPEMEHHBIMHU.
. Dopmynuposams.
27 Pemenue cucrem JIMHENHBIX 2 P ()y P
. onpeodeneHus: PeIeHNs] ypaBHEHHUS C IByMs
YpaBHEHUN METOAOM P p yp ABYM
e — MEPEMEHHBIMU; YTO 3HAUYUT PEIIUTh
ypaBHEHUE C ABYMs IEPEMEHHBIMU;
. rpadguka ypaBHEHUS C JIBYMS
28 Pemenue cucrem JIMHENHBIX 3 pad P . ™
. MePEMEHHBIMU; JTMHEHHOTO YPaBHEHHUSI C
YpaBHEHUN METOAOM
CILOKEHIS JBYMSI IEPEMEHHBIMU; PEIICHUS] CUCTEMBI
YPaBHEHUH € JBYMS IEPEMEHHBIMU;
ceolicmea YpaBHEHUH C IBYMS
29 Pemrenune 3ama4 ¢ moMoIIbIO 4 P Y

CHUCTEM JTUHENHBIX
YpaBHEHUU

MEePEMEHHBIMH.
Onucvleamsy: CBONCTBA TpaduKa TUHEHHOTO
YpaBHEHUS B 3aBUCHMOCTH OT 3HAYEHUI
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[ToBTOpEeHUE 1* K03 puImeHToB, rpadUIECKUi METOT
U CUCTeMaTU3aIus peIlIeHUs] CUCTEMBI IBYX YpaBHEHHII C
JBYMsI IEPEMEHHBIMU, METO/] TIOJICTAHOBKHU
yueOHOro MaTepuaa Y METOJ] CJIOKEHUS JJIs PEILIEHUS] CUCTEMBbI
JBYX JIMHEWHBIX YPaBHEHUHU C JBYMS
Konrtponsnast padora Ne 7 1 HePEMCHHBIMH.
Cmpoumuw rpadvK IMHEHHOTO YpaBHEHUS C
IBYMsI IepeMeHHBbIMU. Periath cuctemsl
JIBYX JIMHEUHBIX YPABHEHUH C ABYMS
MEePEMEHHBIMH.
Pewams TexcToBble 3a71a41, B KOTOPBIX
cucTeMa ABYX JIMNHEHHBIX YPaBHEHUM C
JIBYMsI IEPEMEHHBIMU SIBIISIETCS
MaTEMaTUYECKON MOJENbIO pEabHOIO
IpolLecca, U UHTEPIPETUPOBATh PE3YJIbTAT
pELIEHNs] CUCTEMBI
IloBTOpEHUeE U cUCTeMATH3ALMA 3
y4eOHOro marepuaJia
YnpaxxHeHus 11 MOBTOPEHHS Kypca 7 2
KJjlacca
Hrorosas koHTpoJbHASA paboTa 1
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I'nasa 1
44
PanuonanbHble BbIpaKeHUs!
1 Parmonansueie 1poou 2 Pacnoznasams 1iensie paluoHalIbHbIE
BBIPQXEHHUS, TPOOHBIC PAIOHATHHBIE

2 OCHOBHOE CBOMCTBO 3 BBIPAKEHMUS, [IPUBOUTH IIPUMEPBI TAKUX

paloHaIbHON Jpodu BBIPAKECHHUIA.
Dopmynuposamo:

3 CrnoxxeHue ¥ BbIUUTAHUE 3 onpeoeneHus: PAllUOHAIBHOTO BBIPAKEHHUS,
paInoHaIBHBIX APOOEH C JIOITyCTUMBIX 3HAYEHU TEPEMEHHOM,
OJIMHAKOBBIMH TOK/IECTBEHHO PAaBHBIX BBIPAXKECHUH,
3HaMEHaTEeISIMU TO/1€CTBA, PABHOCUJIbHBIX YPaBHEHUH,

palMOHATIBLHOTO YPABHEHMUS, CTETICHH C

4 ClOoX€eH1E U BEIUMTAHUE 6 HYJIEBBIM IMOKA3aTEJIEM, CTETIEHH C LEIIBIM
paloHaIbHBIX Ipo0eit OTPHULATENIbHBIM [10Ka3aTeIEM, CTAHAAPTHOTO
C pa3HbIMM 3HAMEHATEISIMUA BUJIA YKcia, 00paTHOU

MIPONOPLUHUOHAIBHOCTH;
Konrtponsnas padora Ne 1 1 c60ticmea: OCHOBHOE CBOMCTBO
paImoHaNIbHOM IpOoOH, CBOMCTBA CTEIIEHH C

5 VYMHOKEHUE U NEJICHUE 4 IEJTBIM TI0Ka3aTelieM, YpaBHEHHH, pyHKIIUN

PAIMOHAIBHBIX IPOOEH. = k :

Bo3Benenue paunoHaIbHOM n

IpoOu B CTENEHb npasua: CI0KEHUsI, BBIMUTAHUS,
YMHOXEHHUS, ISTICHUST TPOOeii, BO3BEICHUS

6 ToxxaecTBeHHBIE 7 IpoOH B CTEIEHB; YCIOBHE PaBEHCTBA IPOOHU
npeodpa3oBaHus HYJIIO.

PAaIMOHAIBHBIX BHIPAKEHUH /lokazvieamsb CBONCTBA CTEIIEHU C LIEIBIM
IIOKAa3aTEeJIEM.

KonrponsHas pabora Ne 2 1 Onucvlieams TpadUUECKUl METOJT PEIICHHS
ypaBHEHUH ¢ OJHON IEPEMEHHOM.

7 PaBHOCHIIBHBIE YpaBHEHUS. 3 IIpumensime OCHOBHOE CBOHCTBO

PannoHaneHbIE ypaBHEHUS

palOHATBEHOM POOH /IS COKPAILCHHUS
U npeoOpazoBanus qpodeit. [IpuBoauTsb




XapakTepucTHKa OCHOBHBIX BH/I0B

]
= 'g- Conepxanue y4eOHOro KosaunuectBo
s B JAeATeJIbHOCTH YYeHHKA
5 & MaTepHuaJa 4acoB . .
= = (Ha ypoBHe y4eOHbIX JeicTBHUIl)
=
I
8 Crenens C LENbIM £ JIpoOu K HOBOMY (00IIIeMy) 3HAMEHATEIIO.
OTPULIATEIbHBIM Haxonute cymMy, pa3HOCTb, IPOU3BEICHUE
[IOKa3aTeyemM ¥ YacTHOe IpobOeit. BrmomHATh
TOXKJIECTBEHHBIE TIPEOOpa3OBaHUS
9 CBOMCTBA CTEIIEHH C I[ETBIM 5 palMOHAIBHBIX BBIPAXKEHUN.
MTOKa3aTeaemM Pewams ypaBHEeHUS ¢ IEPEMEHHOM B
3HaMeHaTeNe Ipoou.
10 k. 4 Ilpumensimos CBOMCTBA CTENEHHU C LIEJIBIM
OyHkius y =—u e€ rpaduk
X nokasaresem JUisi mpeoOpa3oBaHus
BBIPAXKEHUI.
Kontponbnas padota Ne 3 1 3anucvigamp 4ucaa B CTAHAAPTHOM BHJIE.
Buvinonname noctpoeHue u 4reHue rpaduka
dynunn y =~
n
I'nasa 2
KBanparnbie kopHu. 25
JleiicTBUTEIbHBIE YN CJIA
11 OyHKIUA y = X v eé rpadux 3 Onucwvieams. TOHSITUE MHOXKECTBA, AJIEMEHTA
MHO>KECTBA, CIIOCOOBI 3a/1aHNS MHOKECTB;
12 KBanpaTHble KOpHHU. 3 MHOXECTBO HATYpaJbHbIX YUCEN, MHOXECTBO
Apudmernueckuit LEJIBIX YHCEN, MHOKECTBO PALlMOHAJIbHBIX
KBaJpAaTHBI KOPEHb YHUCEJ, MHOXECTBO JCHUCTBUTEIbHBIX YUCENT U
CBSI3U MEXIY STUMHU YUCIOBBIMU
13 MHOK€eCTBO U €0 AJIEMEHTBI 2 MHO’KECTBAaMU; CBS3b MKy OECKOHEUHBIMU
JNECSTUYHBIMH IPOOSMU U palliOHATIbHBIMU,
14 [TonmuO)ecTBO. Oniepanuu 2 AppAMOHAIIBHBIMHA YUCIAMH.
HaJl MHOXKECTBaMU Pacnoznasams panvioHanbHbIE U
MppauroHanbHbIe yncia. [IpuBoauts
15 YucinoBele MHOKECTBA 2 [IPUMEPHI palliOHANBHBIX YHCENT U
UPPALMOHATIBHBIX YHCET.
16 CBoiicTBa apH(bMeTqucxoro 4 3anucvieams ¢ TOMOIIBIO (bOpMyn CBOMICTBA

KBaJIpaTHOT'O KOPHS

JIEUCTBUH C NEUCTBUTCILHBIMHA YUCIAMU.




]
= 'g- Conepxanue y4eOHOro KosaunuectBo XapaKTepHCTHKA OCHOBHLIX BU/10B
s £ AeSITeJIbHOCTH YYCHUKA
5 & MaTepHuaJa 4acoB . .
= 2 (Ha ypoBHe y4eOHbIX JeicTBHUIl)
=
I
17 ToxnecTBeHHbIE 5 Dopmynuposamo:
npeoOpa3oBaHus onpeoeneHus: KBaIpaTHOTO KOPHSI U3 YUCIIA,
BBIPAXKECHH, apuMETHUECKOTO KBAJPATHOTO KOPHS U3
COJIeprKaIINX YHCJIa, paBHBIX MHOKECTB, ITOJAMHOKECTBA,
KBaJpaTHbIE KOPHU NepecedeHNs] MHOXKECTB, 00 bEIMHCHHUS
MHOECTB;
ceoticmea: PyHKIMA y = X7,
apuQMeTHYECKOT0 KBaJPATHOTO KOPHS,
18 OyHKIUA Y = \/; u eé 3 byHKIHE Y = \/; .
rpaguk Joka3zvieams CBOMCTBA apuMETHIESCKOTO
KBaJPaTHOT'O KOPHS.
Kontponbnas padota Ne 4 1 Cmpoums rpaduxu bysKr@ii y = 2u
y=vx.
[TpumeHsTh MOHATHE apU(PMETHIECKOTO
KBaJPaTHOTO KOPHS JUIsl BBIYMCIICHUS
3HAYCHUH BBIPAKECHUN.
Ynpowame Bbipaxenus. Pematb ypaBHEHUS.
CpaBHUBATH 3HAYEHUS BEIPAKEHUM.
BrimonsaTe npeoOpa3oBaHue BHIPAKEHUH C
MIPUMEHEHUEM BHIHECEHUSI MHOXKUTEIIS U3-
M0/ 3HAKa KOPHS, BHECEHHE MHOXKHUTES TO]1
3HAK KOpHSA. BBIMOTHATE 0OCBOOOXKIEHHE OT
UPPALMOHATILHOCTH B 3HAMEHATENE JpooH,
aHaJIU3 COOTHOLIEHUIN MEXIY YUCIOBBIMU
MHO>ECTBAMU U UX 3JIEMEHTAMH
I'naga 3
26
KBaaparHubie ypaBHeHUsI
19 KBagparssle ypaBHEHUSI. 3 Pacnosznasame v npuBOANTE TPUMEPHI
Pemrenne HenoaHbIX KBaJPAaTHBIX YPAaBHEHHUU Pa3JINYHBIX BUJIOB
KBaJPAaTHBIX YPAaBHEHUI (OJHBIX, HETMIOJIHBIX, PUBEIEHHBIX ),
KBaJPaTHBIX TPEXUICHOB.
20 dopMmyna KopHeH 4 Onucwviéams B 0011IeM BUJIE PEIICHHE
KBaJpPAaTHOTO YPABHEHUS HETOJIHBIX KBaIPATHBIX YPaBHEHUMH.




Homep

naparpaga

Conep:xxaHue y4eOHOT0
MaTepuaJa

KoanuecTBO
4acoB

XapakTepucTHKa OCHOBHBIX BH/I0B
AeATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHbIX JeicTBHUIl)

21

Teopema Buera

Konrtponsnas pabora Ne 5

22

KBanpatuslii TpéxuiieH

23

Pemenue ypaBHeHuit,
KOTOpBIE CBOASTCS K
KBaJIpaTHBIM ypaBHEHUSIM

24

PanmonansHbie ypaBHEHHS
KaK MaTeMaTHYECKHE
MOJICIIA PEAThHBIX CUTYyaIHit

KonrtponsHas padora Ne 6

Dopmynuposamy:

onpeoeneHus: ypaBHEHUs NIEPBON CTETICHH,
KBaJIpaTHOI'O YpaBHEHUS; KBapaTHOI'O
TpEXWIEHA, NUCKPUMUHAHTa KBAJPaTHOTO
YpaBHEHHUS

Y KBaJPAaTHOTO TPEXUJIEHA, KOPHSI
KBaJIpaTHOTO TPEXWIeHa; OUKBAAPAaTHOTO
yYpaBHEHUS,

ceoticmea KBaJIpaTHOTO TPEXUJICHA;
meopemy Buera n obpaTHyro el TeopeMy.
3anucvieams 1 AOKa3bIBaTh HOPMYITY
KOpHEW KBaJIpaTHOT'O YPaBHEHUSI.
HccenenoBaTh KOIMYECTBO KOpHEN
KBaJIpaTHOI'O YPaBHEHUS B 3aBUCHUMOCTH OT
3HaKa €ro JIMCKPUMUHAHTA.

Jloxazvieamv meopemsi: Buera (mpsimyro u

00paTHYI0), O Pa3IOKEHUH KBaIPATHOTO
TpEXUJIeHa HA MHOXUTEIH, O CBOMCTBE
KBaJIpaTHOTO TPEXWIEHA C OTPULIATEIbHBIM
JUCKPUMHUHAHTOM.

Onucvieams Ha IPUMEPAX METOJ 3aMEHBI
IIEPEMEHHOM IS PEIICHUS YPAaBHEHUIA.

Haxooums KOpHU KBaJIpaTHBIX YpaBHEHUHN
pa3nuuHbIX BUAOB. [I[puMeHATh TEOpeMy
Buera u oOpartnyto eif Teopemy. BrimonHsaTh
pa3ioKeHue KBapaTHOIO TPEXUIEHA Ha
MHOXUTENIH. HaxonuTh KOpHU ypaBHEHUH,
KOTOPBIE CBOAATCS K KBAJPATHBIM.
CocTaBiATh KBaJpaTHbIE YPABHEHUS U
YPaBHEHUS, CBOAAIIMECS K KBAAPATHBIM,
SBJISIFOLTUECS MAaTEMAaTUYECKUMU MOJIETISIMU
pEATBbHBIX CUTYaLHUI

IToBTOpEHUE

H CUCTeMaTHu3auus

yueOHOro marepuaJja




XapakTepucTHKa OCHOBHBIX BH/I0B

]
=
& 3 Conepxanue y4eOHOro KosaunuectBo
S = AeATeJIbHOCTH YYeHUKA
s = MarepuaJia JacoB . .
<= J- (Ha ypoBHe y4eOHbIX JeicTBHUIl)
]
=
I
YnpaxxHeHus 11 MOBTOPEHHS Kypca 8 6°
KJjlacca
KonTtponbnas padora Ne 7 1




IIpumepHoOe TeMaTHUYECKOE IIAHMPOBaHue. Ajredopa. 9 kiaace
(I BapuanT. 3 yaca B Henento, Bcero 102 yacos;

]
S XapaKkTepuCcTHKA OCHOBHBIX BUI0B
& 3 Conepxanue yueOHOro KosaunvecTBo P P
s B JAesATEeIbHOCTH YYeHHKA
s = MarepuaJjia 4acoB . .
== - (Ha ypoBHe y4eOHBIX JeilcTBHIi)
]
= *
I
I'nasa 1
20
HepaBencrBa
1 UucnoBble HEPaBEHCTBA 3 Pacnosnasames v IpUBOAUTH IIPUMEPHI
YUCJIOBBIX HEPABEHCTB, HEPABEHCTB C

2 OcCHOBHBIE CBOWCTBA 2 [IEPEMEHHBIMY, JINHEVHBIX HEPABEHCTB C

YUCIJIOBBIX HEPABEHCTB OJIHOM NIEPEMEHHOM, IBOWHBIX HEPABEHCTB.
Dopmynuposams:

3 CnoxxeHre 1 yMHOXXEHUE 3 onpeoenenus: CpaBHEHUS BYX YHCET,
YUCJIOBBIX HEPABEHCTB. peuIeHusI HEpaBEHCTBA C OAHOW IMEPEMEHHOM,
OueHrBaHue 3HaYEHUS PaBHOCUJIbHBIX HEPABEHCTB, PEIICHUS
BBIPQKEHHUS CHUCTEMBI HEPABEHCTB C OJIHOM MEPEMEHHOM,

o0JacTu OMpeIeNICeHUs BEIPAKECHUS;

4 HepaBenctBa ¢ ogHOM 1 €601iCmMe6a YNCIIOBBIX HEPABEHCTB, CIIOKEHUS U
MIEPEMEHHOMN YMHO>KEHHS YMCIIOBBIX HEPABEHCTB

/Jloxazvieams: CBONCTBA YUCIOBBIX

5 Pemenue HepaBeHCTB C 5 HEPABEHCTB, TEOPEMBI O CIIOKEHUU U
OJTHOU TICPEMECHHOIA. YMHO>KEHUH YHCIIOBBIX HEPABEHCTB.
UucnoBbie TPOMEKYTKH .

Pewams nuHeiiHbIe HEPABEHCTBA.
- 3anuchIBaTh PEIICHUs] HEPABEHCTB U MX
6 Cucrembl TUHEHHBIX 5
. CUCTEM B BHJIE YUCIIOBBIX IIPOMEKYTKOB,
HEPaBEHCTB C OJIHON
. 00BETMHEHUS, TIEPECEUCHHS YNCITOBBIX
IIEPEMEHHON
IIPOMEXYTKOB. Pemats cucteMmy HEpaBeHCTB ¢
o/IHOM niepeMeHHOoM. O1leHNBaTh 3HAaU€HHE
Kontponsnast padora Ne 1 1 .
BbIpakeHus1. M300paxaTe Ha KOOPAUHATHOM
MPsIMOM 33JIaHHBIE HEPABEHCTBAMH YMCJIOBBIE
MIPOMEXYTKH
I'naga 2
38
KBaaparuunas gyHkuus
7 [ToBTOpEHME U pacmIpeHne 3 Onucvlieams noHsTHE QYHKIIMN KaK TIpaBuIa,




XapakTepucTHKA OCHOBHBIX BU/I0B

]
= 'g- Conepxanue y4eOHOro KouunuecTBo
g ? MaTepHAIA 4ACOB J1eATeJIbHOCTH yqu?Ka }
= = (Ha ypoBHe y4eOHBIX JeilcTBHIA)
=
I
CBEJICHUI 0 PYHKITUU * YCTaHABJIMBAIOIIETO CBS3b MEXKITY
AJIEMEHTAaMH JIBYX MHOXECTB.
8 CoiicTBa GyHKITUN 3 Dopmynuposams.
onpedenerus: Hylsl QyHKIINH; IPOMEKYTKOB

9 Kak moctpouts rpaduk 3 3HAKOIOCTOSHCTBA (PYHKINH; PYHKIUH,
bynkun y = kf(x), ecim BO3pacrarolel (yobBaroleil) Ha MHOXKECTBE;
u3BeCTeH rpaduk QpyHKIUU KBaJpaTUYHON (DYHKIMH; KBaIPATHOTO
y=fx HEPaBEHCTBA;

ceolicmea KBaApaTUIHON (QyHKITNH;

10 Kaxk noctpouts rpaduku 4 npasuna TOCTPOEHHs rpapUKOB QYHKIMNI C
byukuuii y = f(x) + b MOMOIIIBIO TIpeoOpa3oBaHuii BUA f(x) —
uy = f(x + a), ecnu u3BeCTEH f(x)+a;
rpaduk QyHKIMHU y = f(x) f(x) = f(x + a); fix) — kf(x).

Cmpoums Tpaduku QYHKIUN C TOMOIIBIO

11 Ksagparnunas QyHkims, eé 6 npeobpaszoBanuii Buaa f(x) — f(x) + a;
rpaduk u cBOMCTBa J&x) = flx + a); f(x) — kf(x).

Cmpoums TpaduK KBaApaTUUYHON PYHKLIHU.
KonrponsHas pabora Ne 2 1 ITo rpaduxy KBagpaTHIHON QyHKIKK
ONUCHIBATh €€ CBOMCTBA.

12 Petrenue kBagpaTHBIX 6 Onucviéams CXeMaTUYHOE PACIIONIOKEHHE
HEpaBEHCTB napaboIbl OTHOCUTENHHO OcH abcIuce B

3aBHCHUMOCTH OT 3HaKa CTapIIero

13 Cucrembl ypaBHEHUH ¢ 6 ko3 uLMeHTa U JUCKPUMUHAHTA
JBYMSI TIEPEMEHHBIMH COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUIICHA.

Pewamb kBaipaTHBIC HEPABEHCTBA,
14 Pelenue 3a1a4 ¢ HOMOIIBIO 5 UCTIOJB3Ysl CXEMY PACIIOJIOKEHUS 1MapadoITbl

CHUCTEM ypaBHEHUI BTOPOU
CTCIICHHU

Kontponbnas padota Ne 3

OTHOCHUTEIBHO OCH aOCIIHCC.

Onucwvieams TpapUUECKUi METOJT PEIICHUS
CUCTEMBI IByX YPAaBHEHUH C IByMs
HepeMeHHbIMI/I, METOA MOACTAHOBKHU U METOI
CJIOXKCHUS IJIs1 pemeHI/m CUCTCMBbI I[BYX
YpaBHEHHH C ABYMS NTEPEMEHHBIMH, OJHO U3
KOTOPBIX HE SIBJISICTCS JTMHCHHBIM.

Pewamp TexcTOBBIC 3371a4H, B KOTOPBIX
CHUCTEMa JBYX YPaBHEHUU C IBYMS
MIEPEMEHHBIMU SIBJISICTCS MaTeMaTHIeCKON
MOJIETIBIO PEATLHOTO MpoIiecca,

U UHTEPIIPETUPOBATE PE3YJILTAT PEIICHUS




]
S XapakTepucTHKA OCHOBHBIX BU/I0B
& 3 Conepxanue y4eOHOro KouunuecTBo P P
S = AeATeJIbHOCTH YYeHUKA
s = MarepuaJjia 4acoB . .
<= J- (Ha ypoBHe y4eOHBIX JeilcTBHIA)
]
=
I
%
CUCTEMBbI
I'naga 3
DJIeMeHThI IPUMEPHOM 20
MAaTeMATHKHU
15 Maremarnueckoe 3 IIpusooums npumepol.
MOJIETTUPOBaHUE .
MaTeMaTHYeCKUX MOJIENeN peabHbIX
N CUTYAalMil; TPUKIAIHBIX 33]1a4;
16 ITpoueHTHBIE PaCUETHI 3 yan ? p A AT
NPUOTHKEHHBIX BEJTMYHH; UCIIOJIb30BaHUS
N KOMOMHATOPHBIX MPaBUII CyMMBI U
17 [Tpubmxénnsle 2 p P _ M .
MIPOU3BEACHUS; CIyYalHBIX COOBITHUH,
BBIYHCIICHUS
BKJIIOYAst JOCTOBEPHBIE U HEBO3MOXKHBIE
COOBITHS;, OIIBITOB C PABHOBEPOSTHBIMU
18 OcHOBHBIE NIpaBUIIA 3 ’ p p
UCXOJaMU; TIPEJICTABIICHUS] CTATHCTUYECKUX
KOMOWHATOPUKH
JAHHBIX B BHJIE TaOJIHUL, TUarpaMM, rpaukos;
MCIIOJIb30BaHUS BEPOSITHOCTHBIX CBONCTB
19 YacToTra 1 BEpOSITHOCTD 2 .
. OKPYKAIOIIUX SBJICHUMH.
CITy4aitHOTO COOBITHS
Dopmynuposams:
20 Kinaccuueckoe onpenenenue 3
BEPOSITHOCTH onpeodenenus: abCOMOTHON MOTPEIIHOCTH,
OTHOCHTEJIbHOW NOTPEIIHOCTH, IOCTOBEPHOTO
21 HauasbHble CBEICHHS 3 COOBITHS, HEBO3MOKHOI'O COOBITHS,

O CTaTUCTHUKC

Kontponbnas padota Ne 4

KJIACCHYECKOE OIpEIeTICHUE BEPOSTHOCTH;
npasuna: KOMOMHATOPHOE MPAaBUIIO CYMMBI,
KOMOMHATOPHOE MPaBUJIIO MTPOU3BEACHHUS.
Onucvieamsb 3Tanbl peICHUs TPUKIIATHON
3a/1a4H.

[TosicHATB ¥ 3anuCBIBaTh POPMYITY CIOKHBIX
poLeHTOB. [IpOBOAUTE MPOLIEHTHBIE PACUYETHI
C UCIOJIb30BAHUEM CJIOKHBIX IIPOLIEHTOB.
Haxooums TOYHOCTH IPUOIIMKEHUS TIO
TabnuIe MPUONMKEHHBIX 3HAUCHHH
BeMYMUHBI. Vcrons30BaTh pa3indHbie (HOpMBI




Homep

naparpaga

Conep:xxaHue y4e0HOT0
Martepuasa

KoanuecTtBo
4acoB

XapakTepucTHKA OCHOBHBIX BU/I0B
AeATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIA)

3anyucu NpUOIMKEHHOTO 3HAUEHUS BETUUYHUHBI.
OneHuBaTh NpUOIMKEHHOE 3HAYCHHE
BCJIIMYHNHBI.

1Ipo600ums ONBITHL CO CIYYaAHBIMU
ucxonamu. [1osICHATE U 3anUCHIBaTh GOPMYITY
HaXO0XIACHHUS 4aCTOThI cnyqaﬁHoro CO6BITI/I$I.
OnuceiBaTh CTATUCTUYECKYIO OLIEHKY
BEPOSITHOCTH CIIy4aitHOro coObITHs. HaxoauTs
BEPOATHOCTH CIy4alHOTO COOBITHUS B OIBITaX C
PaBHOBEPOSTHBIMU UCXOAAMH.

Onucvléams dTarbl CTATUCTUIECKOTO
uccaenaoanusi. OhopmiATh HHPOPMAIIHIO B
BUjie TaONMUIl U Auarpamm. M3Bnekarsb
nH(pOpMAIHIO U3 TaOIHII U TUATPaMM.
HaxoauTp 1 pUBOAUTE PUMEPHI
WCTIOJIb30BAHUS CTATUCTUYECKHIX
XapaKTEPUCTHK COBOKYITHOCTH JTaHHBIX:
CpeaHee 3HaueHue, MojJa, pa3Max, MeJraHa
BBIOOPKH

IT'nasea 4
YuciaoBbie

mocjIe10BaTCJIbHOCTH

17

22

YucioBbie
IIOCJIEIOBATEIHLHOCTH

23

Apudmernueckas
porpeccus

24

CymMma n epBbIX UJIEHOB
apupMeTHIECKOU
HIpOrpeccuu

25

I'eomeTprueckas nporpeccus

IIpusooumsv npumepwl. IOCAEAOBATEILHOCTEH;
YHUCJIOBBIX MOCJIEOBATENBHOCTEM, B
YaCTHOCTH apU(PMETHUECKON U
r€OMETPUYECKON IIPOrPECCHIA; UCIIOIB30BAHUS
IIOCJIEI0BATEIILHOCTEN B PEAIBHON KU3HY;
3a/1a4, B KOTOPBIX PACCMAaTPUBAIOTCSI CYMMBI C
0ECKOHEUHBIM YHCIIOM CIIaracMbIX.
Onucvleams: TIOHATHE TIOCIEN0BATEIBHOCTH,
YJieHa T0CIIeI0BaTEIbHOCTH, CIIOCOOBI
3a/IaHMS TIOCIIEOBATEIBHOCTH.

Buviuucname anensl nocnea0BaTeNIbHOCTH,




XapakTepucTHKA OCHOBHBIX BU/I0B
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=
& 3 Conepxanue y4eOHOro KouunuecTBo
S = AeSITeJIbHOCTH YYeHUKA
s = MarepuaJjia 4acoB . .
<= J- (Ha ypoBHe y4eOHBIX JeilcTBHIA)
]
=
I
26 CyMMa 7 IepBBIX YJICHOB % 3a1aHHON (POPMYJITOI N-ro YIeHa WIN
reoOMeTpUUYECKOi PEKYPPEHTHO.
IIpOrpeccuun Dopmynuposamu:
onpeoenenus: apu(HPMeTHIECKON MPOrPeCcCH,
27 CymMa OGeckoHeuHOU 2 T€OMETPUYECKON IIPOTPECCUH;
reOMeTpUYECKOi c60ticmea 4JIEHOB T€OMETPUUECKON 1
MIPOTPECCUH, Y KOTOPOH | q | apu(MeTHUYeCcKoil Mporpeccuii.
<1 3aoasame apudmeTuyecKyro u
TreOMETPUUYECKYIO TPOTPECCUU PEKYPPEHTHO.
Kontponbnas padota Ne 5 1
3anucvieamov v noacrusames GOpMyIibl 00ILIETO
YJieHa apu(PMETHIECKON 1 Te€OMETPHIECKOM
MPOTrpeccuil.
3anucvieamov 1 0okazvieams: HOPMYIbI
CYMMBI 71 TIEPBBIX YJICHOB apU(PMETHUECKON 1
T€OMETPUUYECKON TTpOrpeccuii; GopMyIbl,
BBIPA)KAIOIINE CBOMCTBA YWICHOB
apu(pMEeTHYECKON 1 TeOMETPHUUECKON
IIPOTPECCUNL.
Buviyuciams cymmy 6ecKOHEUHON
reOMETPHUECKON TPOTPECCUH, Y KOTOPOi | q |
< 1. [IpeacraBnsiTh OECKOHEYHBIC
MEePUONYECKHE TPOOH B BHJIE OOBIKHOBEHHBIX
IToBTOpPEHME
U CUCTeMATH3Alus ~
yueOHOro marepuaJja
YnpaxxHeHus 1 MOBTOPEHHs Kypca 9 6

Kj1acca

KonTtponsHas padota Ne 6




IIpumepHoe TeMaTHUYeCKOe IUIaHMpoBaHue. ['eomeTpus. 7 Kiaace
(2 gaca B HezeItO, BCETO 68 YacoB)

®
XapakTepucTHKA OCHOBHBIX BU/I0B
=
s = Conep:xanue yueOHOro KoanuectBo
S = AeATeJIbHOCTH YYeHUKA
s = MarepuaJjia JacoB . .
= = (Ha ypoBHe y4eOHBIX JeilcTBHIA)
<
= %
I'naea 1
IIpocreiimme
15
reomMerpuuyeckue Gurypbl
U MX CBOMCTBA
1 Touku u npsimble 2 IIpusooums ipuMepbl TEOMETPUUIECKHUX (PHUTYD.
Onucwviéams TOUKY, IPSIMYIO, OTPE30K, JIyY,
2 OTpe30k U ero IIuHa 3 yTOII.
Dopmynuposamo:
3 JIyu. Yron. U3mepenue 3 PMYIUP
— onpeoeneHus: PaBHBIX OTPE3KOB, CEPEIUHBI
OTpe3Ka, PacCCTOSHUS MEX]Y IBYMS TOUKaMH,
OTIOJTHUTEJIBHBIX JIyuel, pa3BEPHYTOrO yria
4 CMexHbIE U BEPTUKAIIbHBIE 3 a yHeu, p PHYTOTO yI1a,
yTIbI PaBHBIX yIJIOB, OMCCEKTPUCHI yTIIa, CMEKHBIX U
BEPTUKAJIbHBIX YIJIOB, IEPECEKAOITNXCS
MPSIMBIX, IEPICHAUKYISIPHBIX TTPSIMBIX
5 [lepnenuKysipHbIE IPSIMbIE 1 P > 1P YAp . p ’
NepHeHANKYIISIPa, HAKIIOHHOM, pacCTOSHUS OT
TOYKH 0 IPSIMOU;
6 AKCHOMBI 1 . p ’ .
ceoticmaa: PacrookKeHHs TOUEK Ha MPSMOH,
U3MEPEHUS OTPE3KOB U YIJIOB, CMEKHBIX U
[ToBTOpeHue u 1 P P YHIOB,
BEPTUKAIBHBIX YTJIOB, MEPIEHINKYISIPHBIX
cUcTeMaTh3aIus yaeOHOTO . .
MPSIMBIX; OCHOBHOE CBOMCTBO MPSIMOM.
MaTepuaia
Knaccugpuyuposeams yribl.
Lokazvieams: TEOPEMBI O IEPECEKAIOILUXCS
KonTtponbnas padora Ne 1 1 . P P
MPSIMBIX, O CBOMCTBAX CMEXKHBIX U
BEPTUKAJIBbHBIX YTJIOB, O €IUHCTBEHHOCTHU
MPSIMOH, IEPIICHAUKYJIIPHON TaHHOU (CiTy4ai,
KOT/Ia TOYKA JISKUT Ha TaHHOW TIPSIMOi).
Haxooumws nnvHy oTpe3ka, rpayCHYIO Mepy
yIJla, UCIOJIb3Ys CBOMCTBA UX U3MEPEHUM.
H306padicams ¢ TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB T'€OMETPHYECKHUE (DUTYPHI:
OTPE30K, JIy4, YTOoJl, CMEXHbIE U BEpPTUKAIbHbBIE
YTJIbI, IEPIICHIUKYISPHBIE IPSAMbIE, OTPE3KHU U
JTy4H.
Tlosachams, 4TO TaKOE aKCUOMA, OTIpeieNICHUE.




XapakTepucTHKA OCHOBHBIX BH/I0B

®
o T Conep:xanue yueOHOro KoanuectBo
§ E MaTepHATA 4ACOB JeATEJILHOCTH yqu?Ka }
= = (Ha ypoBHe y4eOHBIX JeilcTBHIi)
=
Pewams 3anaun Ha BEIUUCICHHUE U
JI0KA3aTeNbCTBO, MPOBOIT HEOOXOIUMBIC
N JIOKa3aTeJIbHbIE PacCyKICHUS
I'naea 2
18
TpeyroibHuKu
7 PaBHbIE TpEyTOIBHUKH. 2 Onucvleams CMBICI TIOHSATUSL «PaBHbBIE
BricoTa, meaunana, buryps». [IpuBOIUTE TPUMEPHI PABHBIX
OmCCceKTpurca TPeyroJibHUKA dburyp.
H306pasicams 1 HAXOIUTH HA PUCYHKAX
8 [TepBbiit U BTOpOI MPU3HAKU 5 PaBHOCTOPOHHUE, paBHOOEPEHHBIE,
paBEHCTBA TPEYTrOJIbHUKOB MPSIMOYTOJIbHBIE, OCTPOYTOJIbHEIE,
TYNOYTOJIbHbIE TPEYTOJbHUKH U UX JIEMEHTHI.
9 PaBHOOEIpeHHBIN 4 Knaccugpuyuposams TpeyroibHUKH 110
TPEYroJbHUK U €r0 CBOWCTBA CTOPOHAM U yTJIaM.
Dopmynuposamuw.:
10 [Tpusnaku paBHOOEAPEHHOTO 2 onpeoeneHusl: OCTPOYTOJIBHOTO,
TpeyrojbHUKa TYNOYTOJILHOTO, MPSIMOYTOJILHOTO,
paBHOOEAPEHHOT0, PABHOCTOPOHHETO,
11 Tperuii npu3Hak paBeHCTBA 2 Pa3HOCTOPOHHETO TPEYTOJIbHUKOB;
TPEYTOJIbHUKOB OHMCCEKTPHUCHI, BHICOTHI, METUAHBI
TPEeYroJbHUKa; PaBHBIX TPEYTOJbHUKOB;
12 TeopeMsbl 1 CEpPEIMHHOIO MEPIICHIUKYIIApa OTPE3Ka;
nepuMeTpa TpeyroibHUKA;
IToBTOpEHHe U 1 ceolicmea: paBHOOEAPEHHOTO TPEYTOJIbHUKA,
CHUCTEeMaTH3alusg yqe6H0ro CCPCANHHOTIO MEPICHANKYJIApa OTPE3Ka,
MaTepuana OCHOBHOTO CBOWCTBA paBeHCTBA
TPEYroJIbHUKOB;
KonTtponsHas paboTa Ne 2 1 NpU3HAKY. PAaBEHCTBA TPEYTOJIbHUKOB,

PaBHOOEIPEHHOTO TPEYTOJbHUKA.

Jlokazvléame TEOPEMBI: O €IUHCTBEHHOCTU
IPSIMOM, IEPIIEHANKYJIIPHON JaHHOH (Cciyuai,
KOI'Jla TOYKa JIEKUT BHE TaHHOM MPsAMOiL); TpH
[IPU3HAKA PABEHCTBA TPEYTOJBHUKOB; IPU3HAKU
PaBHOOEIPEHHOTO TPEYTOJbHUKA; TEOPEMBI O
CBOMCTBAaX CEPEIUHHOIO NEPIECHANKYIISPA,
PaBHOOEIPEHHOTO U PABHOCTOPOHHETO
TPEYrOJIbHUKOB.

Pasvacname, 4T0 TaKOE TEOPEMA, ONUCHIBATH




XapakTepucTHKA OCHOBHBIX BH/I0B

<
o T Conep:xanue yueOHOro KoanuectBo
= = AeATEeIbHOCTH YYEeHHKA
s = MarTepHuaJa 4acos . .
= = (Ha ypoBHe y4eOHBIX JeilcTBHIi)
=
CTPYKTYpY TeopeMbl. OOBICHATH, KaKyto
TEOpeMy Ha3bIBAIOT OOpAaTHON JaHHOMU, B UM
" 3aKJIF0YAETCSl METOJ] 10Ka3aTeIbCTBA OT
npotuBHOro. [IpuBoanTe NpUMeEpsI
MCIIOJIb30BaHUs ATOI0 METO/A.
Pemats 3a1aun Ha BBIYMCIIEHUE U
JI0Ka3aTeNbCTBO
I'nasa 3
MapajneabHsbie npsimpie. Cymma yriios 16
TPEYroJbHUKA
13 [TapamiensHble npsIMBbIE 1 Pacnoznasams Ha yeprexax napajieiibHbIe
IpsIMBIE.
14 [Ipu3Haku napamieaIbHOCTH 2 N300pakaTh ¢ HIOMOIIBIO JIMHEHKHN U yroJIbHUKA
IPSIMBIX napauleJIbHbIE IPSIMBIE.
Onucvléams yriel, 00pa30BaHHbIE MIPU
15 CBoiicTBa napayyIeIbHbIX 3 MIEPECEUCHHUH ABYX MPSIMbIX CEKYLIEH.
IIPSIMBIX Dopmynuposams:
onpeodenenus: apalieNbHBIX TPIMBIX,
16 CyMMa yriioB TpeyroJibHUKa 4 pacCTOsIHUS MEXKAY I1apaJuUIeIbHBIMU MIPSMBIMU,
BHEIIHETO YIJIa TPEYTOJIbHUKA, TUIIOTEHY3bI U
17 [IpssMOyTOIBHBII 2 KaTeTa;
TPEYTrOJIbHUK ceoticmea. TIapaJIENbHbIX NPSMBIX; YIJIOB,
00pa30BaHHBIX [IPH MEPECCUCHUU
18 CBolicTBa IPSIMOYTOJILHOTO 2 MapaJUIEIbHBIX MPSAMBIX CEKYILEH; CYMMBI YJIOB

TPEYroJIbHUKA

Kontponbnas padora Ne 3

TPCYroJIbHUKA, BHCIIHCTO YTJIa TPCYTrOJIbHUKA,
COOTHOUICHUH MEXAYy CTOPOHAMU U yIiiaMu
TPEYroabHUKA; IPIMOYTOJIBHOI'O
TPEYroJIbHUKA; OCHOBHOE CBOMCTBO
napauIeIbHBIX MPSIMBIX;

NpU3HAKY. TTapAIIEIbHOCTH MPSMBIX,
paBEHCTBA NMPSAMOYTOJIbHBIX TPEYTrOJIbHUKOB.
Jloxazvieamsb: TEOPEMBI O CBOMCTBAX
napajiCJIbHBIX MPAMBIX, O CYMMC YIJIOB
TPEYroJIbHUKA, O BHCIIHEM YTJIC TPCYT'OJIbHUKA,
HEPaBEHCTBO TPEYrOJbHUKA, TEOPEMBI O
CpPaBHEHHUHU CTOPOH U YIIIOB TPEYrOJbHHUKA,
TEOPEMBI O CBOWCTBAX MPSMOYTOJIHLHOTO




.g. XapakTepucTHKa OCHOBHBIX BU/I0B
s = Conep:xanue yueOHOro KoanuectBo
= = AeATEeIbHOCTH YYEeHHKA
5 = MaTepuaJia 4acoB . .
=R (Ha ypoBHe y4eOHBIX JeilcTBHIi)
=
TPEYTOJIbHUKA, TPU3HAKU NapajuIeIbHBIX
MPSIMBIX, PABEHCTBA MPSMOYTOJIBHBIX
N TPEYrOJIbHUKOB.
Pewams 3a1aun Ha BBIUKCIIEHUE U
JI0Ka3aTeNbCTBO
I'nasa 4
OKpY,KHOCTH M KPYT. 16
I'eomeTprueckue mocrpoeHust

19 I'eomerpuueckoe mecto 2 Tosacname, 4TO TaKoE 3aj1a4a Ha IIOCTPOCHHUE;

ToueK. OKpYKHOCTb U KPyT reometpuueckoe Mecto Touek (I'MT).
ITpusBogute nmpumepst [MT.

20 Hekortopsle cBolicTBa 3 H306pasxcams Ha pUCYHKAX OKPYKHOCTH U €€
okpyxHocTu. KacarenpHas 3JIEMEHTBI; KacaTEIbHYIO K OKPYKHOCTH;
OKPYXHOCTH OKPY’KHOCTb, BIINCAHHYIO B TPEYTOJIbHUK, U

OKPY’KHOCTb, OIIMCAaHHYIO OKOJIO HETO.

21 OnuncaHHas U BOUCAaHHAs 3 OnuceiBaTh B3aMMHOE PACIIOIOKEHHE

OKPY’KHOCTH TPEYTrOJbHUKA OKPYXHOCTH U MPSMOIL.
Dopmynuposamsn.

22 3aa4y Ha NOCTPOCHHUE 3 onpeodenenus: OKPYKHOCTH, Kpyra, ux

3JIEMEHTOB; KACATEJIbHON K OKPYKHOCTH;

23 Metox reoMeTpuYeCcKux 3 OKPYXKHOCTH, OITMCAHHOM OKOJIO TPEYTOJbHUKA,
MECT TOUYEK B 3aJa4yax Ha Y OKPYKHOCTH, BIIMCAHHOM B TPEYTOJIbHUK;
IIOCTPOEHHUE c8olicmea: CEPeMHHOTO MEPIIEHINKYIIpa Kak

I'MT; Ouccextpucs yrina kak ' MT;
[oBTOpEHHE 1 1 KacaTelbHOU K OKPYXHOCTH; AMaMeTpa U

cucTeMaTH3alus yueOHoro
marepuaia

KonTtponbnas padota Ne 4

XOP/Ibl; TOYKH IIEPECECYECHUS CEPEIUHHBIX
NEPHEHIUKYIISIPOB CTOPOH TPEYTOJIbHUKA;
TOYKHU TIepeceueHHst OMCCEKTPHC YTIIOB
TPEYrOJIbHHUKA;

NpU3HaKy KacaTeJIbHOM.

Llokazviéams: TEOPEMBI O CEPETUHHOM
NEePHEHINKYIISIpe U OUCCEKTpUCE yria Kak
I'MT;

0 CBOMCTBaxX KacaTelbHOI; 00 OKPY>KHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK, OIIMCAHHON OKOJIO
TPEYrOJIbHUKA; IPU3HAKU KACATEIbHOM.
Pewamp 0CHOBHBIE 3a1a4 HA IOCTPOCHUE:




.g. XapakTepucTHKa OCHOBHBIX BH/I0B

s = Conep:xanue yueOHOro KoanuectBo

z ? waTepnaia 4ACOB NAeATeIbHOCTH yqeﬂima )

z = (Ha ypoBHe y4eOHBIX JeilcTBHIi)

=
IIOCTPOEHHUE yIJjia, PAaBHOTO TaHHOMY;
IIOCTPOECHUE CEPEIUHHOTO MEPIIEHANUKYIISIPaA
N JTAHHOTO OTPe3Ka; MOCTPOEHUE MPSAMOi,
IIPOXOMAIIEH Yepe3 JaHHYIO TOUKY U
NEPIEHIUKYIISIPHON JaHHOM IIPSIMON;
MOCTPOCHUE OMCCEKTPUCHI JAHHOTO YTJIa;
IIOCTPOEHNE TPEYTOJIbHUKA IO IBYyM CTOPOHAM
Y YTy MEX1y HUMU; IO CTOPOHE U IBYM
MpUJIeKAIMM K HEH yriam.
Pewats 3agaun Ha noctpoenue Mmerogom I'MT.
Cmpoumb TPEYroJbHUK 110 TPEM CTOPOHAM.
Pewamsb 3anaun Ha BBIYUCIICHUE,
JI0Ka3aTeNbCTBO U IIOCTPOEHUE
O06o01menue
M CHCTEeMATH3anus 3
3HAHUH yYaluxcs

YrpaxkHeHus 715 TOBTOPEHUS Kypca 7 2

KJlacca

Konrtponsnas padora Ne 5 1




IIpumepHoe TeMaTHUYeCKOe IUIaHMpoBaHue. ['eomeTpus. 8 kiaace
(2 gaca B Henenro, Bcero 68 4acoB)

S XapakTepucTHKAa OCHOBHBIX BH/10B
& 3 Conepxanue y4eOHOr0o KoanuectBo
s £ AeSITeJTbHOCTH YYCHUKA
5 & MaTepHaJia 4acoB . .
= = (Ha ypoBHe yueOHbIX JeiicTBUI)
= %
I'nasa 1
22
YeTpIpEXyroabLHUKH
1 YeThbIpEXYroJIbLHUK U €70 2 Tosacname, 4TO TAKOE YETHIPEX YT OJIbHUK.
AJIEMEHTBI OnuceIBaTh IEMEHTHI YETBIPEX YT OJIBHUKA.
Pacnoznasams BeIyKIIbIE U HEBBITYKIIbIE
2 [Tapannenorpamm. CBoiicTBa 2 YETBIPEXYTOJIbHUKHU.
napajuiesorpaMmma H306pasicams 1 HAXOIUTH HA PUCYHKAX
YETBIPEXYTOJIBHUKH Pa3HBIX BUAOB U UX
3 [Tpu3Haku napaiesorpaMmma 2 DJIEMEHTBL.
Dopmynuposamsn.
4 IIpssmoyronbHUK 2 onpeodenienus: TIapajuieIorpaMma, BEICOTHI
napaujiesnorpaMmMa; IpsiMOyroJibHuKa, poMmoa,
5 PoMm6 2 KBaJpaTa; CpeAHEN JIMHUM TPEYTOJIbHUKA;
Tpaneuuu, BEICOTHI TPANELINH, CPEIHEN
6 KBanpar 1 JINHUHW TPATICIUU; IIEHTPAJIBHOTO yIJia
OKPY’KHOCTH, BIINCAHHOTO YIJIa OKPYKHOCTH;
KOHTpOHBHaH pa60Ta Ne 1 1 BIIMCAHHOI'O U OITMCAHHOT'O
YEeTBIPEXYTOJIbHUKA;
7 CpenHss TUHUSA 1 ceoticmea: apajieaorpaMma,
TpeyroabHHKA NpSMOYTOJIbHUKA, poM0a, KBajipaTa, CpeIHuX
JIMHUI TPEYroJIbHUKA U TPaICLNH,
8 Tpamnerus 4 BIIMCAHHOTO YIJIa, BIUCAHHOTO M ONMCAHHOTO
YETBIPEXYTOJIbHUKA;
9 IlenTpanpHbIe U BIUCAaHHBIE 2 npusHaxy. mapajjicjiorpaMmma,
YIIIBI NpsIMOYTOJIbHHUKA, poMOa, BHIUCAHHOTO U
ONMCAHHOT'0 YETHIPEXYTOJIbHUKA.
10 BIOHCALHEIE W OMHUCAHHEIE 2 [lokazvieamsb: TEOPEMBI O CyMME YIJIOB
YeTHIPEX YTOIbHIKH YETBIPEXYTOJILHKUKA, O TPAyCHON Mepe
BIIMCAHHOIO YIJla, O CBOMCTBAX M MpPU3HAKaX
KouTponsHas pabota Ne 2 1 napasuiesiorpaMMa, IpsiMoyroJibHHKa, pomOa,
BIIMCAHHOTO U OIMCAHHOI'O
YeTBIPEXYTOIBHUKA.
IIpumensimo U3y4eHHBIE ONPENIECICHUS,
CBOMCTBA U MPU3HAKHU K PEIICHUIO 3a/1a4




]
= 4 Coaep:xanue yueOHOro KonunyectBo XapaKTepHCTHKA OCHOBHEIX BI0B
= B JeATeIbHOCTH YY€HHKA
s = Martepuasa 4acos . .
= = (Ha ypoBHe yueOHbIX JeiicTBUI)
=
I'nasa 2
16
ITono0ue TpeyroJiLHUKOB
%
11 Teopema @aneca. Teopema o 6 Dopmynuposamo:
IIPONOPLIMOHAJIBHBIX onpedenerue TIOJOOHBIX TPEYTOIbHUKOB;
OTpe3Kax ceoticmea: MeIuaH TPeyroilbHHKA,
OHMCCEKTPUCHI TPEYTOJIbHUKA,
12 [TooGHBIE TPEYTONBHUKH 1 NIEPECEKAIOIINXCS XOP, KaCaTEIbHON
U CEKYIIEeH;
13 [lepBrIii mpU3HaAK MOI00US 5 NpU3HAaKy TOJ00Us TPEYTrOJILHUKOB.
TPEYroJIbHUKOB Hoxkaszvieams:
meopemul. Paneca, 0 MIPONOPLMOHAIBHBIX
14 Bropoii u TpeTnii npu3HaKu 3 OTpE3Kax, O CBOMCTBAX MEINUaH
o1001sI TPEYrOJILHUKOB TpeyrojbHUKa, OUCCEKTPUCHI TPEYTOJIbHHKA;
ceoticmea: TIepeceKarouxcs Xop/,
KonrtponsHast pabota Ne 3 1 KacaTeJIbHOU ¥ CEKYIIEH;
npusHaxy MoJ00usl TPEyroJIbHUKOB.
Ipumenamo N3y4eHHbIE ONPEAETICHUS,
CBOICTBa U MPU3HAKU K PEIICHUIO 3a/1a4
I'naga 3
Pemenne npsiMoyroJibHbIX 14
TPeYroJbHUKOB
15 Mertpuueckne COOTHOLIEHUS 1 Dopmynuposamo:
B IIPSIMOYTOJIBHOM onpedenenus; CUHyca, KOCUHYCa, TAHTeHCa,
TPEYrOJIbHUKE KOTaHI'€HCa OCTPOro yria NpsSIMOYroJbHOTO
TPEYTrOJIbHUKA;
16 Teopema Iludaropa 5 €601iCM6Ea. BhIPAXKAIOIINE METPUUYECKUE
COOTHOIIEHUS B IPSAMOYTOJIEHOM
KonrtponsHas padora Ne 4 1 TPEYTOJIbHUKE U COOTHOLIEHUS MEXIY
CTOPOHAMH U 3HAYECHUSIMU
17 Tpuronomerpuyeckue 3 TPUTOHOMETPUYECKUX (DYHKIIUH B
(GyHKLIHUU OCTPOTO yria IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
MPSIMOYTOJIBHOTO 3anucvieams TPUrOHOMETPUUECKHE
TPEYroJbHUKA (bopMyIIbI, BEIPAXKAIOIINE CBA3h MEKITY
TPUTOHOMETPUUYECKUMH (DYHKIIMSIMUA OJTHOTO
18 Pemrenne npsMoyronbHbIX 3 1 TOT'0 7K€ OCTPOro yria.




= XapakTepucTHKA OCHOBHBIX BU/IOB
& 3 Conepxanue y4eOHOr0 KoanuectBo
s = AeSITeJIbHOCTH YYCHUKA
5 & MaTepuaJia 4acoB . .
= = (Ha ypoBHe yueOHbIX JeiicTBUI)
=
TPEYTrOJIbHUKOB Pewams npsIMOYTroJIbHBIE TPEYTOJIbHUKH.
Jlokaszvleams.
Kontponbnas padora Ne 5 1, meopemy 0 METPUUYECKUX COOTHOLIEHUSX B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE, TEOPEMY
[Mudaropa;
@ opmynsi, CBA3BIBAIOIINE CUHYC, KOCHHYC,
TaHI€HC, KOTAHT'€HC OJJTHOTO U TOTO e
OCTpOroO yTJa.
Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE
TO/IECTBO U 3HAUECHMS CHHYCa, KOCUHYCA,
TaHreHca U KoTaHreHca ais yraoB 30°, 45°,
60°.
Ilpumensamob U3ydeHHbIE ONIPENICTCHUS,
TEOpeMBI U (POPMYIIBI K PEIICHUIO 33129
I'nasa 4
MHOroyroJibHuKH. 10
I[lnomaas MHOTOYroJibHUKA
19 MHOTroyroiabHUKH 1 Tosicuame, 9TO Takoe IIOMIAAb
MHOTOYTOJIbHHUKA.
20 ITonsTHe TIOMIAAN 1 OrnucbIBaTh MHOTOYTOJIBHUK, €T0 3JIEMEHTHI;
MHOI'OYTOJIbHUKA. BBIMTYKJIbI€ U HEBBIMTYKJIbIE MHOTOYTOJIbHUKH.
N300paxkaTh 1 HAXOIUTH HA PUCYHKAX
TLromans mpsMoyronbHUKa MHOTOYTOJIBHUK H €70 3JIEMEHTHI;
MHOT'OYTOJIbHUK, BIMCAaHHBIN B OKPYKHOCTb,
21 11nomans napamenorpamma 2 Y MHOTOYTOJIbHUK, OTMCAHHBIN OKOJIO
OKPY’KHOCTH.
22 [Inomane TpeyroibpHUKa 2 Dopmynuposam:
onpeoeieHus: BIUCAHHOTO U OMHUCAHHOTO
23 [Tnomane Tpanenuu 3

Kontponbnas padota Ne 6

MHOTOYTOJIbHUKA, IO IN
MHOTOYTOJIbHUKA, PABHOBETUKHX
MHOTOYT'OJIbHUKOB;

OCHOBHbIe c80licmaa TUIoIAIN
MHOTOYTOJIbHUKA.

Jokazvieams: TEOPEMBI O CyMME YTJIOB
BBIMYKJIOTO 71-yTOJIbHUKA, TUIOMIaIN
MPSIMOYTOJIbHUKA, TUIOLIAAN TPEYTOJIbHUKA,




]
S XapakTepucTHKA OCHOBHBIX BU/IOB
& 3 Conepxanue y4eOHOr0 KoanuectBo P P
S = AeATeJIbHOCTH YYeHUKA
s = MarepuaJjia 4acoB . .
=== (Ha ypoBHe yueOHbIX JeiicTBUI)
]
=
TUIOUIA/IN TPANELHnH.
Ipumenamo N3y4eHHbIE ONpPEAETICHUS,
%
TEOpeMBbI U (POPMYIIBI K PELICHUIO 3aa4
IoBTOpEHHUE
U CHCTeMATH3aALMA 6
y4eOHOro marepuaJia
YnpaxxHeHus 11 MOBTOPEHHS Kypca 8 5

KJ1accCa

KonTtponbnas padora No 7




IIpumepHoe TeMaTHUYeCKOe IUIaHMpoBaHue. ['eomeTpus. 9 kiaace
(2 gaca B HezeItO, BCETO 68 YacoB)

<
= 4 Coaep:xanue yueOHOro KoanuecrBo XapaKTEPUCTHIA OCHOBHELIX BIIOB
= = J1eATeJIbHOCTH YUYEeHHKA
5 = MaTepHuaJa 4acoB . .
=R (Ha ypoBHe y4eOHBIX JeilcTBHIA)
= %
I'nasa 1
16
Pemenune TpeyroibHUKOB
1 Cunyc, KOCUHYC, TAHTE€HC U 2 Dopmynuposamo:
KOTaHT€HC yIJa OT 0" 10 onpedenenus; CUHYyca, KOCUHYCa, TaHTeHCa,
180° KOTaHT€HCa yriia OT 0 o 1800;
c80UCcmMB0 CBA3U JJIMH JUaroHajaed u CTOPOH
2 Teopema KOCUHYCOB 3 napasuiesiorpaMma.
Dopmynuposams N pa3bsICHATb OCHOBHOE
3 Teopema cuHyCcOB 3 TPUTOHOMETPUUYECKOE TOKIAECTBO. BBIUUCIATE
3HAUEHUE TPUTOHOMETPUIECKON (DYHKITUU yTIia
4 Pewienne TpeyrosbHUKOB 3 10 3HAYEHUIO OJHOU U3 €T0 3aJaHHBIX
byHKIHH.
5 DopMyIIbl ISl HAXO0XKICHUS 4 Dopmynuposams N JOKa3bIBaTh TEOPEMBI:
IUTOIIATH TPEYTOIbHUKA CHUHYCOB, KOCUHYCOB, CJIE€JCTBUS U3 TEOPEMBI
KOCHHYCOB M CUHYCOB, O TUIOLIaJ1 OMHCAHHOTO
KonTtponbnas padora Ne 1 1 MHOIr'0yrojibHHKa.
3anucvieams M OKa3bIBATh (OPMYIIBI IS
HAXO0JICHUS ILJIOIIAIA TPEYTOJbHUKA,
palnyCcoB BIIMCAHHOM U OMMCAHHOU
OKPY’KHOCTEH TPEYTrOJIbHUKA.
Ilpumensamo U3y4eHHbIE ONIPEAEICHUS,
TeopeMbl U (POPMYJIBI K PELICHHUIO 3aa4
I'nasa 2 8
IIpaBuibHBIE MHOTOYIOJLHUKHU
6 [IpaBunbpHbIE 4 llosichsamy, 4TO TaKOE LIEHTP U LIEHTPAJIbHbBIN
MHOTOYTOJIBHUKH U UX YTOJ1 NPaBHUIBHOTO MHOTOYT'OJIBHUKA, CEKTOP U
CBOMCTBA CErMEHT Kpyra.
Dopmynuposamsn.
7 JIn1Ha OKpyKHOCTH. 3 onpedesneHue IPaBUIILHOTO MHOTOYTOJIbHUKA;
[Tnomane kpyra c6oticmea IPABUIILHOTO MHOT'OYTOJIbHHKA.
/lokazvieams CBONCTBA NPABUIIBHBIX
KonTponpHas padora Ne 2 1 MHOT'OYTOJIbHUKOB.
3anucvieamo 1 pa3bICHATH POPMYITBI JJIUHBI




<
S XapaKkTepHuCTHKA OCHOBHBIX BH/10B
s = Conepxanue y4eOHOr0 KoanuectBo P P
2 AeSITeJIbHOCTH YYeHUKA
= =
5 = MaTepHaja 4acoB . .
= 2 (Ha ypoBHe y4eOHBIX JeilcTBHIi)
=
=
OKPY’KHOCTH, IJIOLIAIU KpyTa.
3anucvieams 1 10Ka3bIBaTh (POPMYIIBI JTTHHBI
N JYTH, TUIOIIAAH CEKTOpa, (OpMYJIbI TS
HaXO0X/IEHUS PainyCcOB BIIMCAHHON U
OIMCAaHHOM OKPY>KHOCTEU IPAaBUIILHOTO
MHOT'OYTOJIbHUKA.
Cmpoumbs ¢ TIOMOILBIO IUPKYJIA U JIMHEHKHU
IPaBUJIbHBIE TPEYTOJIBHUK, YETBIPEXYTOJIbHHUK,
IIECTUYTOJIbHHUK.
IIpumensame N3y4eHHbIE ONPEEIICHMS,
TeopeMbl U (POpMYJIbl K PELICHHUIO 3aa4
I'naga 3
JdexkapToBbl 11
KOOPAMHATHI HA NMJIOCKOCTH
8 PaccrosiHne Mexny nByms 3 Onucwvieams TPSIMOYTOJIBHYIO CUCTEMY
TOYKAMH C 33JaHHBIMU KOOpAMHAT.
KOOpJMHATaMH. Dopmynuposams: ONPENECICHNE YPAaBHEHUS
Koopaunats! cepequHbl ¢durypsl, He06X0IMMOE U JOCTATOYHOE
oTpe3Ka YCIIOBHS MAPAIEIBHOCTHU IBYX MPSIMBIX.
3anucvisams 1 10Ka3bIBaTh (HOPMYIIbI
9 VYpaBHenue Gurypsl. 3 pPacCcTOSTHUSA MEXY IBYMS TOUKaMH,
YpaBHEHHE OKPYKHOCTH KOOPJIMHAT CEpPEIUHBI OTPEe3Ka.
Buvisooums ypaBHEHUE OKPYKHOCTH, 00IIIee
10 VYpaBHeHHE npsAMon 2 ypaBHEHUE MPSMON, YpaBHEHUE MPSAMOM C
YTIIOBBIM KO PHUIIHEHTOM.
11 YrnoBoit ko3 uIeHT 2 Hoxazvieams HEOOXO0IUMOE U JOCTATOYHOE
IpAMOi YCIIOBUE MAPAJIENbHOCTH IBYX MPSAMBIX.
Ilpumensamo U3y4eHHbIE ONPEACICHUS
KonTtponbhast padora Ne 3 1 P ye P ’
TeopeMbl U (POPMYJIBI K PELICHHUIO 3aa4
TI'nasa 4
12
BexkTopsl
12 ITonsaTHe BexkTOpa 2 Onucvigams TIOHATUS BEKTOPHBIX U CKAJSPHBIX




2 XapakTepucTHKAa OCHOBHBIX BH/I0B
s = Conepxanue y4eOHOr0 KoanuectBo
z ? waTepuaia . AesITeJIbHOCTH yqeﬂima )
z = (Ha ypoBHe y4eOHBIX JeilcTBHIi)
=
13 Koopaunatsl BekTOpa 1 BeJIMYMH. MITrocTpupoBaTh MOHITHE BEKTOPA.
Dopmynuposamun:
14 CrnosxeHue U BhIYUTaHHE 2, onpeodenenus; MOYJIsl BEKTOPA, KOJUTMHEAPHBIX
BEKTOPOB BEKTOPOB, PABHBIX BEKTOPOB, KOOPIUHAT
BEKTOPA, CyMMBI BEKTOPOB, Pa3HOCTH
15 YMHOKEHUE BEKTOPA Ha 3 BEKTOPOB, IIPOTUBOIIOJIOKHBIX BEKTOPOB,
YHUCIIO YMHOEHHS BEKTOpa Ha YHUCJIO0, CKAJISIPHOTO
MIPOU3BEICHUS BEKTOPOB;
16 CkansipHo€ MpOU3BEICHHE 3 CB801iCM6a: PAaBHBIX BEKTOPOB, KOOPIUHAT
BEKTOPOB PaBHBIX BEKTOPOB, CIIO)KEHUS BEKTOPOB,
KOOpJMHAT BEKTOpPA CYMMBI U BEKTOPa
KOHTpOJ‘IBHaH pa60Ta No 4 1 Pa3HOCTH ABYX BEKTOPOB, KOJUIMHECAPHBIX
BEKTOPOB, YMHOXCHHSI BEKTOpa Ha YHUCIIO,
CKaJISIPHOTO TIPOU3BENICHUS ABYX BEKTOPOB,
NEePIEeHIUKYISIPHBIX BEKTOPOB.
okazvieams TEOPEMBIL: 0 HAXOXKICHUH
KOOpAMHAT BEKTOpa, 0 KOOPAUHATAX CYMMbI U
Pa3HOCTH BEKTOPOB, 00 YCIIOBUH
KOJUTMHEAPHOCTH JIBYX BEKTOPOB,
0 HaXOXJCHUH CKAIIIPHOTO MTPOU3BEACHUS
JIBYX BEKTOPOB, 00 YCIIOBHH
MEPICHIUKYISIPHOCTH.
Haxooumws xocuHYyC yrila MeX1y IBYMs
BEKTOPaMH.
Ilpumensamo U3y4eHHbIE ONIPEAEICHUS,
TEeOpeMBbI U (POPMYIIBI K PELICHUIO 3a1a4
I'nasa 5
I'eomerpuueckue 13
npeodpa3oBaHus
17 JIBukenue (mepeMerieHme) 4 IIpusooums ipuMepsl peoOpazoBanus GUTyp.
¢burypsl. [TapannenbHbIN
HepeHoc OnuceIBaTh rqjeo6pa3OBaHI/m buryp:
napaJuIeIbHBIN IepeHoc, 0CeBasi CAMMETPHS,
18 Oceas 1 IEHTpAIHHAT 4 LEHTpajbHasi CHMMETPHS, IOBOPOT,
covmerpun. Tlosopor TOMOTETHS, IOA00ME.
Dopmynuposamo:
19 Tomoreres. ToxnoGre duryp 4 onpeoeneHus: NBWKEHUS; PaBHBIX QUTYD; )
TOYEK, CHMMETPUYHBIX OTHOCUTEIHHO MPSMOIA;




®
S XapakTepucTHKA OCHOBHBIX BU/IOB
s = Conepxanue y4eOHOr0 KoanuectBo P P
S = AeSITeJIbHOCTH YYeHUKA
s = MarepuaJia JacoB . .
= = (Ha ypoBHe y4eOHBIX JeilcTBHIi)
=
=
Kontponbnas padota Ne 5 1 TOYEK, CAMMETPUYHBIX OTHOCUTEIBLHO TOYKH;
(burypsl, UMeOIEH 0OCb CHMMETPUH; (PUTYPHI,
N UMEIOIIEeH IEHTP CUMMETPHH; MOJO00HBIX
uryp;
ceoticmea: IBUKEHUS, apajIeIbHOTO
MepEeHOCca, OCEBOM CUMMETPHH, [IEHTPATLHOM
CUMMETPHUH, IOBOPOTA, TOMOTETHH.
Jloxazvieamsb TEOPEMBI: O CBOMCTBAX
napajuIeIbHOTO IMepeHoca, 0CEBOM CUMMETPUH,
LHEHTPAIbHOM CUMMETPUHU, TOBOPOTA,
TOMOTETHH, 00 OTHOIICHUH TUIOIAAEH
NOJOOHBIX TPEYTOIHLHUKOB.
Ilpumensamo U3y4eHHbIE ONIPEAEICHUS,
TeopeMbl U (POPMYJIBI K PELICHHUIO 3aa4
IToBTOpEHUE
U CHCTeMATH3alus 8
y4eOHOro marepuaJia
YrpaxkHeHus 715 TOBTOPEHUS Kypca 9 7
KJjlacca
Kontponbnas padota Ne 6 1

Buasbi koHTpOJIs
KonTpoabHubie padoTsl B 5 Kiacce
Nel HatypanbHble uncna
Ne 2 Cnoxxenue v BBIYMTaHUE HATYPATBHBIX YHCeNl. YUCITOBBIE 1 OYKBEHHBIC BHIPAKCHHUSI.
DopMyIIBL.
No 3 VpaBuenue. Yros. MHOTOyroiabHUKH.
Ne 4 YmHOXeHUE U eneHne HaTypalbHbIX yKces. CBOMCTBAa yMHOKEHUS.
No 5 Jlenenue ¢ octatkom. [Inomane npsimoyronsuuka. [IpsaMoyrosibHbIN napaienenune]
u ero o0rem. KomOuHaTOpHBIE 3a724H.
No 6 OOBIKHOBEHHBIE TPOOH
Ne 7 TTonsitue o necatnuHoit 1poou. CpaBHEHUE, OKPYIJIEHHE, CIIOKEHHE U BRIYMTAHUE
JECATUYHBIX IPOOEH.
Ne 8 YMHOKEHUE U JIeNIeHHE JECSITHYHBIX Apobei
Ne 9 Cpennee apudmernaeckoe. [IporieHTHI.




Ne 10 O6o0meHue 1 cucTeMaTH3aIMs 3HAHUH yJaluxcst 3a Kypc MaTeMaTHKH 5 Kiiacca
KonTpoJsbHbie padoTsl B 6 Ki1acce

Nel JlenmumocTh HaTypaJIbHBIX YUCEN

No2 CpaBueHnue, clioxeHre U BEIYUTaHUE IPOOEH

Ne3 YmuoxeHue apodeit

Ne4 Jlenenue apobeit

Ne5 OtHomenus n nponopuuu

No6 TIponopiimoHaabHbIE 3aBUCUMOCTH. OKPYXKHOCTh M KPYT
Ne7 Pannonainphble uncia. CpaBHEHHE pallMOHAIBHBIX YHCEI
No8 CrioxeHne ¥ BEBIYMTaHNE PAllMOHAIBHBIX YHCEIT

NeQ VMHO)eHuE U 1e11eHne pallOHaIbHbBIX YUCEI

Nel0 Pemenne ypaBHEHUI U 3a/1a4 ¢ TOMOIIBIO YPABHEHU
Nell IeprienaukynspHbIe U apajuieibHble mpsMble. [ paduku
Nel2 UTOTI'OBASI 3a 6 knacc o0yueHHs

KonTpoJsbHbIe padoTsl o ajaredpe 7 kiaace
Nel Jlu"eliHOE ypaBHEHHE C OTHOW MEPEMEHHOM
Ne2 Crenens ¢ HaTypalabHbIM MOKa3areneM. OqHowIeHbl. MHOTOWJICHBI

Ne3d VYMmHOX)EHUE OQHOUYIIEHA HA MHOTOWIEH. Y MHOKEHHE MHOTOWIEHA HA OTHOWICH.
PasnoxxeHne MHOrOWIEHOB Ha MHOKUTEIN

Ne4 Oopmybl COKpaLIEHHOTO YMHOXKEHUS

Ne5 Cymma 1 pa3HOCTh KyOOB BYX BhIpakeHUH. [I[puMeHeHne crnoco00B pas3ioKeHus
MHOTOYJICHOB HA MHOXHUTEIIN

Ne6 OyHKUIUM

Ne7 Cucrembl TMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU
Ne8 Hrtorosasi 3a 7 kimacc oOydeHust

KonTpoabHbie padoThl 10 reoMeTpun 7 KJacc

Nel TIpocretimue reomerpudeckre GUTrypsl U ©X CBOMCTBA
Ne2 TpeyronbHuku

Ne3ITapannenbublie npsiMble. Cymma yIiioB TPEYTOJIbHUKA
Ne4 OkpyxHOCTB U KpyrT. I'eomeTpudeckue nocTpoeHus

No5 UtoroBast KoHTpoJIbHAs paboTa 3a Kype 7 Kiacca
KonTposabHbie padoTsl o anredpe 8 kiaace

Nel OcHoBHOE cBOICTBO panrioHanbHON ApoOu. CloKeHNe U BHIYMTAHNE PALIMOHAIBHBIX Jpo0eii

Ne2 YMHoO)eHue U iefieHre paloHaibHbIX Ipooeil. ToxaecTBeHHbIe TPeoOpa3oBaHus
palMOHAIBHBIX BBIPAKEHUN

Ne3 ParmonaneHble ypaBHeHUs. CTENIEHB C LENbIM OTPHUIATEIbHBIM MOKa3aTeneM. OyHKuus y=
k/x n e€ rpadux



Ne4 KBagpaTHbie KOpHU
No5 KBagpatHbie ypaBHeHus. Teopema Buera

No6 KBagpaTHbiii TpéxwieH. Penienne ypaBHeHUH, CBOIAIINXCS K KBaJIPATHBIM YPaBHEHUSIM.
Pemienue 3aa4d ¢ NOMOIIBIO PAallMOHAJIBHBIX YPAaBHEHUH

No7 UtoroBast KOHTpOJIbHASI paboTa

KonTpoabHble padoThl 10 reoMmeTpun 8 Kjacc

Nel TTapannenorpaMm u €ro BUABI

Ne2 Cpennsis nunus tpeyronbHuka. Tpaneuus. BnucanHble 1 onMcaHHbIE YETBIPEX YT OJIBHUKI
Ne3 Teopema ®aneca. [Togobue TpeyroabHUKOB

Ne4 Metpuueckne COOTHOIIEHUS B MPSMOYTOJIBLHOM TpeyroibHuke. Teopema [ludaropa

Ne5 Tpuronomerpuueckue GyHKIIUU OCTPOTO yIila MPSIMOYTOJIBHOTO TPEyroJibHUKa. Pemenne
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

Ne6 Muoroyronasauku. Ilnomans MHOrOyronbHIKa

No7 WtoroBast KOHTpOJIbHASI paboTa

KonTpoabHubie padoTsl mo ajaredpe 9 kiace
NelHepaBenctBa

Ne2 @ynxnus. Kpagparuunas ¢pynkuus, e€ rpaduk 1 cBoiicTBa
Ne3 Pemenue kBaapaTHbIX HepaBeHCTB. CHCTEMBI ypaBHEHUH C IBYMS IIEPEMEHHBIMU
Ned4 DnemeHTHI IPUKIAIHON MaTeMaTUKU

Neo5 YucioBble mociaeq0BaTEIbHOCTH

No6 Utorosast KOHTpOJIbHASI paboTa

KonTposabHbie padoThl 10 reomerpun 9 kiacc

Nel Pemienune TpeyroibHUKOB

Ne2 IlpaBuiibHBIE MHOTOYTOJIBHUKHT

Ne3 JIexapTOBBI KOOPAMHATHI

Ne4 BexTopsl

No5 T'eomeTrpuueckue nmpeoOpa3zoBaHus

No6 Mtorosast KOHTpOJIbHASI paboTa

Kpurepun u HOpMBI OLEHKH 3HAHWI, YMEHHWH M HABBIKOB O00Y4YalOUIUXCH IO
MaTeMaTHKe



1. Ouenka NUCbMEHHDBLIX KOHmpOﬂbelxpa60m 06)/1!(1}01/0;”)66’}1 no mamemaniuke.

o OTBeT OLICHMBACTCSI OTMETKOM «5», €CIIH:

. paboTa BBIMOJHEHA TTOJTHOCTHIO;

. B JIOTUYECKHUX PACCYKIEHUAX U 000OCHOBAHUH PEIICHHS HET MPOOEJIOB 1 OIMHOOK;

. B PEIICHHH HET MAaTeMaTUYECKUX OIMMOOK (BO3MOXHA OJIHA HETOYHOCTbh, OIHUCKA,
KOTOpasi He SIBJISETCS CJIEICTBHUEM HE3HAHMS WIJIM HEITOHUMAaHUs Y9eOHOTO MaTepuaa).

. OtmeTKa «4» CTaBUTCS B CIEAYIOIUX CIy4asX:

. paboTa BBIMOJTHEHA MOJTHOCTHIO, HO 0OOCHOBAHUS IIArOB PEIICHHs] HEJO0CTATOYHBI
(ecn yMeHHE OOOCHOBBIBATh PACCYKACHHSI HE SBIISIIOCH CIIEITUAIBHBIM 00BEKTOM MTPOBEPKH );

. JOTYIIIEHbI OJIHA OIIMOKA WJIM €CTh JIBa — TPU HEM0YETa B BHIKJIAJKAX, PHUCYHKAX,
yeprexax wuiau Tpadukax (ecnmd 3T BUAB pabOT HE SBISUIMCH CICIUATBHBIM OOBEKTOM
MIPOBEPKH ).

. OTMeTKa «3» CTaBUTCH, €CIIN:

. JOTYIIEHO 0oJiee OHOM OMMUOKHM MM OoJiee IBYX — TPEX HEJIOYETOB B BBHIKJIAIKAX,

yeprexax WM Tpadukax, HO oOydamomuiics o0Iagaer o0O0s3aTEIbHBIMU yMEHUSIMH TI0
MPOBEPSAEMOI TEME.

. OTtMeTKa «2» CTaBUTCH, €CIIH:

. JIOTYIIEHBI CYIIECTBEHHBIC OMMUOKH, TTOKA3aBIINE, YTO 00yUJaOIINICS HEe 00mamaeTr
00s13aTeNbHBIMEA YMEHHSIMU 110 JTAHHOUM TeMe B TIOJTHOM Mepe.

2. Oyenka ycmHuvix 0meemos 00yyarowuxcsa no mamemamuxe

. OTBeT OLIeHNBAETCS OTMETKOM «5», E€CIIN YUEHUK:

. MOJIHO PAacKpbUl —COJep)KaHHWE Marepuaia B 00beMe, MPeayCMOTPEHHOM
IPOrpaMMOi U YIeOHUKOM;

. U3JIOKUJ MaTepuaj TPaMOTHBIM SI3BIKOM, TOYHO HCIIONB3ysd MaTeMaTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY, B OMPEICICHHOM JIOTHUECKOM MOCIE0BATEIbHOCTH;

. MPABUJIBHO BBIMOJIHUI PUCYHKH, YEPTEXKH, IpaUKH, COMyTCTBYIOLINE OTBETY;

. MoKa3al yMEHHE WIUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU ITPUMEPAMHU, TPUMEHSTH
€€ B HOBOU CHUTYyaIlH MPU BBIMOJIHEHUN TPAKTUYECKOT0 3aJaHuS;

. MPOJIEMOHCTPUPOBAJI 3HAHUE TEOPUM pPAHEE H3YUYCHHBIX COMYTCTBYIOIIUX TEM,
c(OPMUPOBAHHOCTh U YCTONYMBOCTH UCHOJB3YEMBIX IPU OTBETE YMEHUN U HaBBIKOB;

. OTBEYaJ CaMOCTOSTEIHHO, 0€3 HABOSIIINX BOMIPOCOB YUUTEIS,;

. BO3MOXXHBI OJIHA — JIB€ HETOYHOCTH IPU OCBELICHHUH BTOPOCTETEHHBIX BOIIPOCOB
WJIM B BBIKJIAJKAX, KOTOPbIE YUYEHUK JIETKO UCIPABHUII MTOCJE 3aMEUYaHusl YUUTEIIs.

. OTBeT OLIEHNBAETCSl OTMETKOMN «4», €CJIH YAOBIETBOPSAET B OCHOBHOM TPEOOBaHUAM
Ha OIIEHKY «5», HO IIPH 3TOM UMEET OJIUH U3 HEAOCTATKOB:

. B M3JIOKEHHUH JIOMYILIEHBI HEOOJbIINEe MPOoOesbl, HE MCKa3UBIlIee MaTeMaTHYECKOe
CoJIepKaHuE OTBETA;

. JIOTIYIIIEHbI OJIUH — JIBa HEJI0UeTa MPHU OCBEIIEHUH OCHOBHOI'O COJEpKaHUsS OTBETA,
UCIIPaBJIEHHBIC MTOCTIE 3aMEUaHUs YUUTEJIS;

. JOTIYIIIEHbI OIIMOKa MK 0oJsiee IBYX HEJJOUETOB IPHU OCBEIIEHUH BTOPOCTETIEHHBIX
BOITPOCOB WJIU B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC MMOCJIE 3aMEUaHUs YUUTEIIA.

. OtMeTka «3» CTaBUTCS B CIEAYIOIMINUX CIyqasx:

. HEMOJIHO  PACKPBITO  COJAEpX)aHUE  Mmarepuana  (COAep>KaHHE  U3II0XKEHO

dbparMeHTapHO, HE BCerJa IOCJIeNOBaTeIbHO), HO IOKa3aHO oOIee MOHWMaHWe BOIMpoca M
MPOJEMOHCTPUPOBAHBl YMEHHUsS, JOCTAaTOYHBIE JJIsi YCBOSHHUS MPOTPAMMHOIO MaTepuana
(onmpenenensl «TpeboBaHMAMU K MaTeMaTUYECKOM MOJArOTOBKE OOY4YaIOIIMXCS» B HACTOSIICH
IporpaMMe 1o MaTeMaTHKE);

. UMENNCh 3aTPYAHEHUS WU JOMYIIEHbl OUIMOKU B OMpPENEICHUH MaTeMaTH4ecKon
TEPMHUHOJIOTHH, YePTEXKAX, BHIKIAIKAX, UCIIPABIEHHBIC TIOCTIE HECKOIBKUX HABOMISIIUX BOIIPOCOB
YUUTENS;

. VUEHHK HE CIpaBWICS C MPUMEHEHHEM TEOPUU B HOBOW CHTYaIlUU IIpH
BBITMIOJTHEHUH MPAKTUYECKOTO 3aJIaHusl, HO BBIIOJIHUI 3aJaHUsI 0043aTeIbHOTO YPOBHSI CII0KHOCTH
10 JJAaHHOI TeMe;



. IpU JIOCTaTOYHOM 3HAHUM TEOPETUUYECKOTO MaTepHalia BbISBIEHA HEIOCTaTOYHAs
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUH 1 HaBBIKOB.

. OtmeTKa «2» CTaBUTCS B CIEAYIOIUX CIy4asx:

. HE PacKpBITO OCHOBHOE COJIep KaHNe yueOHOro MaTepuara;

. oOHapyXeHO HE3HaHHWe YYCHHKOM Oonblleld WM Haumboiee BAXHOM dYacTu
y4eOHOTr0 MaTepuaa;

. JOMYIICHBl ~ OMIMOKM B ONpENEeNIEHUH  TMOHATHHA, TpU  HUCIOJIIb30BAaHUH

MaTeMaTU4eCKOl TePMUHOJIOTUH, B PUCYHKAX, YepTekax WU rpadukax, B BBIKIAIKaX, KOTOPbIE
HE MCIPABJIEHBI NI0CIIE HECKOJIBKUX HaBOSALINX BOIPOCOB YUUTEJIS.

3. Obwas knaccugpurxayus oumudOox.

. [Ipu oneHke 3HaHWMA, YMEHUH W HAaBBIKOB OOYYAIOUIMXCS CIEAYET yYUTHIBATh BCE
ommOKu (TpyOblie ¥ HETPYObIe) U HETOYETHI.

3.1. 'pyObIMU CUNTAIOTCS OIIUOKU:

. HE3HAHUE OMNpEJeNIeHUsT OCHOBHBIX TIOHATHUN, 3aKOHOB, WPaBWJ, OCHOBHBIX
NOJIOKEHUH TEOpHH, He3HaHHe (QOpMyJ, OOIIETPUHATHIX CHUMBOJOB 0003HAUYEHHWIl BETWYMH,
€MHUII UX U3MEPEHUS;

. HE3HaHHE HANMEHOBAHUM €IMHULl U3MEPEHHUS;

. HEYMEHHUE BbIIETIUTh B OTBETE IJIaBHOE;

. HEYMEHHE MIPUMEHSITh 3HAHHUSI, aJITOPUTMBI JIJISl pEIICHUS 3a/1a4;

. HEYMEHUE JIeJIaTh BBIBOJIBI 1 0000IIEHNS,

. HEYMEHUE YUTATh U CTPOUTH rpaduKy;

. HEYMEHHE MO0JIb30BAThCS NEPBOMCTOUYHUKAMHU, YUEOHHUKOM U CIIPABOYHUKAMU;
. noTepsi KOPHS WM COXPaHEHHE MMOCTOPOHHETO KOPHSI,;

. otOpackiBaHne 0€3 0OBSICHEHUH OJTHOTO U3 HUX;

. paBHO3HAYHBIE UM OIIHOKH;

. BBIUMCIIUTENbHBIE OIUOKH, €CIIM OHU HE SIBJISIOTCS ONHUCKOM;

. JIOTUYECKHE OMIHOKH.

3.2. K HerpyObIM omnmmOKaM cjaeayeT OTHECTH:

. HETOYHOCTh  ()OPMYIUPOBOK, OMNpEACIeHUHN, TMOHATHI, TEOpUil, BHI3BaHHAS

HEIIOJIHOTOM 0XBaTa OCHOBHBIX IIPU3HAKOB OIPEACTIACMOTIO IMOHATHA UINU 3aMEHOM OIHOTO - IBYX
N3 3TUX MPU3HAKOB- BTOPOCTCIICHHBIMU

. HETOYHOCTb IpaduKa;

. HEPALMOHAIBHBIN METOJl pELIEHMS 3a1a4l WM HEAOCTATOYHO MPOAYMAHHBIN IUIaH
oTBeTa (HapylleHHEe JOIMKH, TOJMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

. HepaIMOHAIbHBIE METO/IbI pabOTHI CO CIIPABOYHOM M JPYroi JIUTEPaTypOi;

. HEYMEHHE pelaTh 3aaui, BBIIOIHATH 3aJaHus B 00IIEeM BUJIE.

3.3. Hegoueramu sBisIOTCS:

. HepalOHaJIbHbIE IPUEMBbI BEIYUCICHUH U IpeoOpa3oBaHMii;

. HeOpe)KHOE BBIMOJIHEHHUE 3aMUCEH, YepTexkel, cxeM, rpadukos.



