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Hloachumenvnas 3anucka

Pabouas nmporpamma pazpaborana Ha ocHoBanuu ®I'OC OOO, B cootBercTBHU ¢ [IprMepHO# mporpaMMoii OCHOBHOTO 00I1Iero 0Opa3oBaHus

10 MaTEMaTUKE U Ha OCHOBE aBTOPCKOW mporpammsl 1o marematuke A.I'. Mepainska, B.b. Ilononckoro, M.C. fxkupa, E.B. bynxko.
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B conepxanue paboueii mporpaMMbl MOTYT ObITh BHECEHBI U3MEHEHUS /U JOTIOJTHEHUS B CBSI3U C PEXKUMOM JesITelIbHOCTH JIutes..

JlanHas yueOHas mporpaMma OpHEHTHPOBAaHA Ha ydaluxcs 7-9 KIIacCoB M pean3yeTcs Ha OCHOBE CIEAYIOINX JOKYMEHTOB:

[TpumepHbIe TporpaMMBbl OCHOBHOTO 00111eT0 00pa3oBanus. Marematuka. 5-9 Kiacchl: MpoekT.-3-€ u3l., nepepad.-M.: [IpocBemenue, 2011.
denepanbHbIN TOCYIapCTBEHHBIM 00pa30BaTEbHBINA CTAHIAPT OCHOBHOTO 00111€T0 00pa30oBaHU.

Anrebpa: 7 knacc: meronnueckoe nocodue/ E.B.bynko, A.I''Mep3insik, B.b.Ilononckuii u ap. - M.: Benrana-I'pag, 2017.

Anrebpa: 8 kinacc: meroanueckoe nocooue/ E.B.bynko, A.I'.Mep3nsik, B.b.Ilononckuii u ap. - M.: Bentana-I'pa¢, 2018.

Anrebpa: 9 xinacc: meronnueckoe nocodue/ E.B.bynko, A.I''Mep3nsk, B.b.Ilononckuii u np. - M.: Benrana-I'pag, 2018.

I'eomerpus: 7 xnacc: Meroanyeckoe nocodue/ E.B.bynko, A.I'.Mepansk, B.b.Ilononckuii u ap. - M.: Benrana-I'pad, 2016.

I'eomerpus: 8 kinacc: meroanyeckoe nocodue/ E.B.bytiko, A.I'.Mep3insk, B.b.Ilononckuii u ap. - M.: Benrana-I'pad, 2017.

I'eomerpust: 9 knacc: meroanueckoe nocodue/ E.B.byiko, A.I'.Mepansik, B.b.Ilononckuii u ap. - M.: Benrana-I'pad, 2018.

Co6opauk Matematuka: padoune mporpammsl: 7-9 kmaccel / A.I'.Mep3msik, B.b. [Tononckuit, M.C. Sxup, E.B. byniko - M.: Benrana - I'pag,
2017.

Jliig peanuzanuy mporpaMMbl HCTIOIb3YIOTCS

Anrebpa: 7 kiacc: yueOHUK JJIs yqamuxcsi oomeoopazoBarenbHbix opranu3anuii/ A.I'Mepsnsk, B.b. Ilomouckuii, M.C. Skup — M.: Benrana -
I'pad, 2017.

Anrebpa: 7 kmacc: ydeOHUK Il ydamuxcsi oomeoopazoBarenbHbix opranmszamuii/ A.I'Mep3msak, B.M. IlonskoB — M.: Benrana - I'pad, 2017.
Anrebpa: caMOCTOSITeNIbHBIE U KOHTPOJIbHBIE PabOTHI 7 Kilacc: mocoOue AJisl ydauuxcs: ooueodpa3zoBarenbHbix opranuzanuil/ A.I.Mep3msk,
B.Bb.ITomouckwuii, E.M. PabunoBuyu, M.C.Axup. — M.: Benrtana-I'pad, 2017.

AnreOpa: 8 kiacc: yueOHUK 11 ydamuxcsi oomeoopazoBarenbubix opranu3anuii/ A.I'Mepsnsk, B.b. ITonouckuii, M.C. Skup — M.: Benrana -
I'pad, 2019.

AnreOpa: 8 Kimacc: ydeOHHK I yJamuxcsi o01meoopazoBarenbHbix opranmzamuii/ A.I'Mep3nsak, B.M. TlonskoB — M.: Benrana - I'pad, 2018.
Anrebpa: caMOCTOSITeNIbHBIE U KOHTPOJIbHBIE PaboThl § Kiacc: mocobue ais ydammuxcsi obuieoOpasoBarenbHbIX opranuzanuii/ A.IMep3isk,
B.Bb.ITomouckwuii, E.M. Pabunouu, M.C.Axup. — M.: Benrana-I'pad, 2017.

Anre6pa: 9 xinacc. B 2 u. YU.1. YuebHuk ny1s ydaniuxcs oomeodpa3oBarenbHbIx yupesxaenuit /A.l. Mopakosuu - M: Muemosuna, 2015.
Anre6pa: 9 kinacc. B 2 u. YU.2. 3agaynuk ans yqamuxcs o01meoopa3zoBarenbHbIx yupexaeHuit /A.l. Mopakosud - M: Muemo3una, 2015.
AnreOpa: 9 kiacc: yue6Huk / A.I'Mep3nsk, B.b. ITononckuit, M.C. fxup; nox pen. B.b. [lononasckoro — M.: Benrana - I'pag, 2019.

. AnreGpa: 9 knacc: yue6Huk / A.I'Mep3insk, B.M. Ionskos; nox pexn. B.b. Ilogonsckoro — M.: Bentana - I'pag, 2019.
. Anre0pa: caMOCTOSITeNIbHBIE U KOHTPOJIbHBIE PaboThl 9 Kiacc: mocobue Juisl ydamuxcs oOmeoOpa3oBaTeabHbIX opranuzauuit/ A.l.Mep3isk,

B.b.Ilonouckuit, E.M. Pabunosuy, M.C.Skup. — M.: Benrana-I'pad, 2018.

. Teomerpust: 7 kiacc: ydeOHMK Ui ydamuxcs oOuieoOpasoBarenbHbeIX opranuzauuit/ A.I.Mepsnsk, B.b. Iononckuii, M.C. Skup — M.:

Benrana - I'pag, 2017.



13. T'eometpust: 7 knacc: nuaakruaeckue marepuaisl/ A.I'Mep3musk, B.b.Ilononckuii, E.M. Pabunosuu, M.C.fIkup. — M.: Benrana - I'pad, 2017.

14. Teomerpus: 8 xmacc: y4eOHHMK JUIsl ydamquxcsi oOmieoOpaszoBatenbHbix opranmsanmii/ A.I.Mep3msik, B.b. Tlononckuii, M.C. Sxup — M.:
Benrana - I'pag, 2018.

15. T'eomerpus: 7-9 kiacc: yueOHHK AJis ydammxcsi oomeoOpazoBatenbhbix opranm3anuii/ JI.C.AtanacsH, B.®. byry3zos, C.b. Kagomues u np.—
M.: IlpocBenienue, 2015.

16. I'eomerpust: 8 xinacc: nuaakruaeckue marepuaisl / A.I'Mep3mnsk, B.b.Ilononckuii, E.M. Pabunosuy, M.C.fxup. — M.: Benrana-I'pad, 2018.

17. Teomerpusi: 9 knacc: y4eOHHMK Ui ydamuxcsi oOmeoOpaszoBarenbHbix opranmzanui/ A.I.Mepsnsk, B.b. Iononckuii, M.C. Skup — M.:
Benrana - I'pag, 2019.

18. I'eomerpust: 9 xnacc: nuaakruaeckue marepuaisl / A.I'Mep3msk, B.b.Ilononckuii, E.M. Pabunosuy, M.C.Skup. — M.: Benrana-I'pad, 2019.

Mecmo Kypca mamemamuku ¢ yueOHom niamne

B yueGHOM mitaHe Ha M3y4YeHHE MaTeMaTHKHU: B / KJaccaX MpeaycMOTpeHo 6 yueOHbIX yacoB (4 yaca anreOpbl U 2 yaca reOMETPUH) B HEJIENIO B
Teuenue roaa odydenus (204 yueOHbIX uaca,34 Hemenun); B 8 - 9 kimaccax - 7 yu4eOHBIX 9acoB (5 4acoB anreOpbl U 2 yaca T€OMETPHUU) B HENENIO B
TedeHue rojaa ooydeHus (238 yueOHBIX 9acoB,34 Henenun); B 9r-6 yueOHBIX yacoB (4 daca anreOpsl M 2 4aca TEOMETPHUH) B HEJCIIO B TEYCHHE T0JIa
o0yuenus (204 yueOHbIX yaca,34 HeeIn)

Jluunocmnvle, memanpeomemmusie u npeoMemHvle Pe3yabmamol 0C60EHUS COOEPHCAHUA KyPCa anzedpul

W3yuenne anreOpbl MO JAaHHOHM MporpaMMme CHOCOOCTBYET ()OPMHPOBAHUIO Y YUAIIUXCS JUYHOCHHBIX, MEMAnpeoMemubiX U NpeoMemHbIX
pesyrbmamos 0Oy4eHHUs, COOTBETCTBYIOIIUX TpeOoBaHusM denepalbHOr0 rocynapCcTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO OOIIEro
o0OpazoBaHwUsI.

Jluunocmuvie pe3ynomamoi:

1) BocmuTaHHe POCCUICKON IPaKIAHCKON WACHTUYHOCTU: MATPUOTU3MA, yBakeHHs1 K OTEUeCTBY, OCO3HAHMUS BKJIa[a OTCUCCTBCHHBIX YUEHBIX B
pa3BUTHE MUPOBON HaYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS K CaMOPa3BHTHIO M CaMOOOpa30BaHUIO HAa OCHOBE
MOTHBALMH K OOY4EHHIO U TO3HAHUIO;

3) o0co3HaHHBII BBHIOOP M MOCTPOCHHE JalbHEWIell HHANBUIYAbHOI TpaeKTOpur 0Opa3oBaHKs Ha 0a3e OPHEHTUPOBKM B Mupe npodeccuii u
po(hecCHOHANBHBIX MPEANOYTEHUN ¢ YUETOM YCTONUMBBIX MMO3HABATENbHBIX HHTEPECOB, a TAaKXKe Ha OCHOBE ()OPMHUPOBAHUS YBaKUTEIBHOTO
OTHOIIECHHUS K TPYAY, Pa3BUTHE OIBITA y4acTHUsl B COLUAIBHO 3HAYMMOM TPY.IE;

4) yMmeHHe KOHTPOJIMPOBATH, OIICHUBATh M aHAJM3UPOBATh MPOLIECC U PE3YNIbTaT yIeOHON U MaTeMaTHIECKOH JIeSITeNbHOCTH;

5) yMmeHHe caMOCTOSITENBbHO padoTaTh ¢ Pa3TMYHBIMUA MCTOYHMKAMH WHQpopMaimu (yueOHble OCOOHs, CIPAaBOYHUKH, pecypchl VHTepHeTa U T.

IL.);



6)
7)
1)
2)

3)

4)
5)

6)
7)
8)
9)

YMCHHC BSaHMOHCﬁCTBOBaTL C OTHOKJIACCHUKAaMH B ITPOLECCCEC y‘-I66H0171 ACATCIBHOCTH,
KPUTHYHOCTb MBIIUJICHHW A, MHUIWUATUBA, HAXOJJYUBOCTb, AKTUBHOCTD IIPU PCHICHUH MATCMATHUYCCKUX 3a/1a4.

Memanpeomemmvie pe3ynbmamat.

NEpPBOHAYAIBHBIC TPEICTaBICHUS 00 HIEIX M O METOJaX MaTeMaTHKH Kak 00 YHUBEPCAIbHOM SI3bIKE HAyKW WM TEXHUKH, O CPEICTBE
MO/JIENIMPOBAHNUS SIBJICHUI U ITPOLIECCOB;

YMEHHE CaMOCTOSITENIFHO OINPENeNsATh LEIH CBOero oOydeHHs W MpuoOpeTaTh HOBBIC 3HAHUWSA, CTaBUTh U (OPMYIUPOBATH s ceOS HOBBIC
3a/1auu B yu€0e, pa3BUBaTh MOTUBbI U HHTEPECHI CBOEH [103HABATEIILHOM 1€ TENbHOCTH;

YMEHHE COOTHOCUTBH CBOM ACUCTBUSA C IUIAHUPYEMBIMU pE3ybTaTaMU, OCYILECTBIIITH KOHTPOJIb CBOEH NEATEIBHOCTH B IPOLECCE JOCTHKECHUS
pe3ynbpTaTa, ONpENeNsATh crnocoObl EHCTBUII B pamMKax NpPEIOKEHHBIX YCIOBUH M TpeOOBaHUN, KOPPEKTUPOBAaThH CBOW JIEHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEICS CUTyallue;

YMEHHE ONpPENENITh MOHSATHS, BBIBIATH MX CBOWCTBA M NMpPHU3HAKU, CO3/1aBaTh 00OOIEHUS, YCTAHABIMBATh AHAJOTHMH, KIACCU(PHUIMPOBATH,
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH IS KJIacCUPUKAIIY;

YMEHHE yCTaHABIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JIOTUYECKOE PacCyKJIEHHE, yMO3aK/ItoueHue (MHAYKTUBHOE, IEAYKTUBHOE U
10 AHAJIOTUH) U JIeNIaTh BBIBOIBI,

pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOIb30BaHMs HH(POPMAIIHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

yYMEHHE BUIETh MaTEMaTHUECKYIO 3aJ]auy B KOHTEKCTE MPOOIEeMHON CUTYyallH B IPYTHX AUCHUIUIMHAX, B OKPYKAIOLIEH KU3HU;

yYMEHHE NMPaBUIbHO U JOCTYITHO M3JIaraTb CBOM MBICIIH B YCTHOM U MUChMEHHOU (hopMme;

yYMEHHE HaXOAWTh B Pa3IUYHbIX MCTOYHMKAX HHPOpPMAIMIO, HEOOXOAMMYIO UIsl PEIIEHUS MaTeMaTU4YecKHX 3a7ad, U NpPeICTaBiIiATh €€ B
MOHSATHOM (hopMe, MPUHUMATD PEIICHUE B YCIOBUIX HETIOJHON MM U30BITOYHOM, TOYHOU WJTH BEPOSITHOCTHON MH(MOpMAITUH;

10) ymenue 006pabaTeIBaTh U aHATIM3UPOBATH MOTYUYCHHYIO HHPOPMAIIHIO;
11) yMeHue MOHMMATh W WCIIOJB30BaTh MaTEMAaTHYECKWE CPEACTBA HATISAHOCTH (TpaduKu, TaOMHMIBI, CXeMbl M Jp.) UIS HILTIOCTPAIUH,

UHTEPIIpETAINH, apryMEHTaI1H;

12) yMeHuUe BBIIBUTATh M PEATM30BBIBATh TUIIOTE3bI IPU PEIICHAN MAaTEMATHYECKUX 3a/1a4;

13) noHrMaH#e CyIHOCTH AITOPUTMHYECKUX JACHCTBUI U YMEHUE AEHCTBOBATh B COOTBETCTBHHU C MPEAIOKECHHBIM aJITOPHUTMOM;
14) ymeHHe HaXOMUTh Pa3IndHbIe CIIOCOOBI PEIICHHS MaTEeMAaTHIEeCKOM 3a/1a4H, peliaTh MO3HABATEIbHBIC U MIPAKTHYECKUE 3a/1a4H;
15) nprobpeTeHre OMbITa BBIMOJIHEHUS MIPOSKTHOM e TeIbHOCTH.

1)
2)

3)

4)
5)

IIpeomemuvie pe3yromamol:

OCO3HAHME 3HAYECHHUS MAaTEMATUKH JUIsl IOBCEIHEBHOM KM3HU YEIOBEKA;

IpEICTaBICHUE O MaTEMAaTHYECKOM HayKe Kak chepe MaTeMaTHYECKO# esITeNbHOCTH, 00 dTanax e€ pa3BUTHs, O €€ 3HAYUMOCTH JUIS Pa3BUTHSI
UBHUIIM3AIIH;

pa3BUTHE yMEHHI paboTaTh C Yy4eOHBIM MaTEeMaTHYECKUM TEKCTOM (aHaJIM3MpPOBATh, M3BJICKATh HEOOXOIUMYI HH(OPMAIIHMIO), TOYHO HU
IPaMOTHO BBIPaXXaTh CBOM MBICIIM C MPUMEHEHHEM MATEeMaTHYEeCKOW TEPMHHOJIOTHH M CHUMBOJIMKU MPOBOJUTH KIACCU(PHUKAIIMH, JTOTHUSCKHE
000CHOBAHHS;

YMEHHUE ONEPUPOBATH MOHITHUSIMH 110 OCHOBHBIM Pa3JieliaM COJICP)KaHUsI; yMEHUE MPOBOIUTH JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPIKIACHUMH;
yYMEHHUE aHAIM3UPOBATh, CTPYKTYPHUPOBATh U OLICHUBATh U3YUCHHBIN MIPEAMETHBIA MaTepHa,



6)
7)

CUCTEeMAaTUYECKUE 3HAHUS O (DYHKIMSIX U UX CBOHCTBAX;

MPAKTUYECKH 3HAYMMbBIE MATEMATHUYECKUE YMCHHS ¥ HaBBIKM, CIHOCOOHOCTh WX MPUMEHEHHS K PEIICHUI0 MaTeMaTHYeCKUX U
HEMaTEMaTHUYECKUX 3a/a4, IPENoJaraione yMeHus:

BBITIOJIHATH BEIYUCIICHUS C IEHCTBUTEIHHBIMU YU CIIAMU;

pemiaTh ypaBHEHHUsI, HEPABEHCTBA, CUCTEMbl YpaBHEHUI U HEPABEHCTB;

peliaTh ypaBHEHUs, HEPaBEHCTBA, CUCTEMbI YPaBHEHUN U HEPABEHCTB C MOJAYJISIMU U [TapaMeTpaMy;

pemaTh TEKCTOBBIE 3a/1a41 apu(METHIECKIM CIIOCOO0M, C TIOMOIIBIO COCTABIICHUS U PELICHUS YPABHEHUH, CUCTEM YpaBHEHHUI U HEPABEHCTB;
HCIO0JIb30BaTh aNreOpauyecKkuil SI3bIK JJIsl ONMCAHMSI IPEIMETOB OKPY)KAIOIIEr0o MHpa M CO3JaHMsl COOTBETCTBYIOLIMX MaTeMaTHYECKHX
MOJIeTICH;

MPOBOJIUTHh TPAKTUYECKUE PACUETHI: BBIYUCICHUS C TPOICHTAMHU, BBIYUCICHHUS C YHUCIOBBIMH TMOCJIEI0BATEILHOCTSIMHU, BBIYUCICHUS
CTATUCTUYECKUX XapaKTEPUCTHUK, BHIMIOJTHEHNE TPUOIMKEHHBIX BHIYUCICHHI;

BBITIOJTHATH TOXKJIECTBEHHBIE TTPEOOPa30BaHUsI PAIMOHATBHBIX BEIPAKECHHI;

BBITIOJTHATH OTIEPAlMU HAJl MHOKECTBaMU;

UCCIenoBaTh GYHKUNU U CTPOUTH UX TpapuKu;

YUTATh W UCIOJIb30BaTh MH(MOPMAITUIO, TTPEICTABIICHHYIO B BUJIE TAOJIHUIIBI, TUarpaMMBbI (CTOJIOYATOW UITH KPYTrOBOK);

pemaTb KOMOMHATOPHBIE 3374, HAXOIUTh BEPOSATHOCTU COOBITHI.

.]IM'IHOCIMHble, MemanpeOMemele u npeomemubte pesyiomambsvl 0C60EeHUA codepofcanuﬂ Kypca ceomempuu

N3ydeHne reomeTpur Mo JaHHOW MporpamMme CHOCOOCTBYET (DOPMHUPOBAHUIO Y YUALIUXCS JUYHOCHIHBIX, MEMANPEOMEMHbIX U NPEOMemHbIX

pesyrbmamos 0Oy4CHHUs, COOTBETCTBYIOIUX TpeOoBaHusM DenepaibHOr0 TOCYAapCTBEHHOTO 00pa30BATENLHOTO CTaHIApTa OCHOBHOTO OOIIETO
oOpazoBaHwUsI.

1)
2)

3)

4)
5)

1)

Jluunocmmuvie pe3yniomamol:

BOCITUTaHHE POCCUHCKON IpakIaHCKON MJIEHTUYHOCTH: NaTPUOTHU3Ma, yBakeHUs K OTedyecTBy, OCO3HAHME BKJIaJja OTEYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOIl HAYKH;

OTBETCTBEHHOE OTHOUIEHHE K YYEHHUIO, TOTOBHOCTb U CIOCOOHOCTh OOYYarOIIMXCS K CaMOPa3BUTHIO U CaMOOOpPa30BaHMIO Ha OCHOBE
MOTHBAIUH K O0OYYEHUIO U IO3HAHUIO;

OCO3HAHHBII BBIOOP M TMOCTPOEHHUE NaNbHEWIEH WHIANBUIYAIbHOUW TpaeKTOpuu oOpa3oBaHMs Ha 0a3e OPUEHTHPOBKU B MHUpe mpodeccuil u
npodeccHoHANBHBIX MPEANOUYTEeHUI ¢ yU€TOM YCTOMYUBBIX MO3HABATENbHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHUS YBAKUTEIHHOTO
OTHOIICHHUS K TPYAY, Pa3BUTHUE OIBITA YYACTHs B COLIMATHLHO 3HAYUMOM TPY/IE;

yYMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3YNbTAT YUeOHOW M MaTeMaTH4YeCKOU AeSITeTbHOCTH;

KPUTUYHOCTH MBIIIUICHUS, THUIIMATHBA, HAXOIYMBOCTh, AKTUBHOCTH MPHU PEIICHUH T€OMETPHYECKHX 3aa4.

MemanpeomemHule pe3yibmamol:
YMEHHUE CAMOCTOSTENILHO ONPEAENATh LIEIU CBOEro 00yueHHsl, CTaBUTh U (OPMYIIUPOBATh AJ1s ceOsi HOBbIE 33/1a4M B y4€0e, pa3BUBATh MOTHBBI
U UHTEPECHI CBOEH NT03HABATEIbHOM NEATEIBHOCTH;



2)

3)
4)
5)
6)
7)

8)
9)

YMEHHUE COOTHOCUTH CBOU JIEUCTBUS C IUIAHUPYEMBIMU PE3y/IbTaTaMH, OCYLIECTBIIATh KOHTPOJIb CBOEH AEATENBHOCTH B IIPOLIECCE AOCTHKEHHUS
pe3yibTara, OINpPEeNeNATh CIOCOObI JCWCTBUMH B paMKax NPEJIOKEHHBIX YCIOBUH U TpeOOBaHWN, KOPPEKTHPOBATH CBOM JICHCTBHS B
COOTBETCTBUU C U3MEHSIIOLLEHCS CUTyalluen;

YMEHUE OIpPEeIATh MOHATHS, CO3/1aBaTh 0000IIECHN, YCTAHABINBATh aHAJIIOTUH, KJIACCH(PUIIMPOBATH, CAMOCTOATEIILHO BEIOMPATh OCHOBAHUS U
KpUTEPUH Ul KilacCU(UKALINN;

YMEHHE YCTaHaBJIMBaThb MPUUYUHHO-CIIEACTBEHHbIE CBS3HM, MPOBOJIUTH JOKA3aTEIbHOE pacCyXJIeHHE (MHIAYKTUBHOE, IECIYKTUBHOE U IIO
aHAJIOTMM) U JIeNaTh BHIBOJIBI;

YMEHHE WUTFOCTPUPOBATH U3yYCHHBIE TTOHITUS U CBOMCTB (DPUTYp, OTIPOBEPraTh HEBEPHBIE YTBEPKIACHHUS;

KOMIIETEHTHOCTH B 00JIaCTH MCIIOJIb30BaHMSI HH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

MEpBOHAYAJIbHBIE TPEACTaBIEHUS 00 HAEAX U O METoJaX I€OMETpPUHM Kak 00 YHUBEPCAJIbHOM SI3bIKE HAyKH M TEXHUKH, O CPE/ICTBE
MO/JIENIMPOBAHUS SIBJICHUH U IPOLECCOB;

YMEHHE BUIETh T€OMETPUUYECKYIO 33/1a4y B KOHTEKCTE MTPOOJIEMHON CUTyalluH B APYrUX JUCHMILIMHAX, B OKPY)KAIOIIEH KU3HH;

yYMEHHE HaXOJWUTh B PA3IUYHBIX MCTOYHHMKAX MH(POpPMAIUIO, HEOOXOIUMYIO Ul PELIEHUS MAaTeMaTHYeCKUX MpoOJeM, U MPEACTaBiIsaTh €€ B
MOHATHOU (hopMe, MPUHUMATh PELICHUE B YCIOBUSAX HEMOJIHOMN WM N30BITOUHOM, TOUHOM MIJIM BEPOSATHOCTHON MH(POpMAIIIH;

10) yMeHHEe MOHMMATh W WCIOJIB30BaTh MaTEMAaTHYECKHE CPEACTBA HATJISIIHOCTH (YEPTEXH, TAONUIBI, CXeMbl W JIp.) IS WILTFOCTPAIUH,

WHTEpIPETALNH, APTYMEHTALNH;

11) yMeHuUe BBIBUTAThH TUIOTE3bI [IPU PEIICHUHN 3a/1a41 ¥ IOHUMATh HE00XOIMMOCTh MX MPOBEPKH;
12) moHrMaH#e CyIHOCTH ITOPUTMHYESCKUX TPEAMUCAHUN YMEHHE ACHCTBOBATh B COOTBETCTBHH C MPEATIOKESHHBIM AJITOPUTMOM.

1)
2)

3)
4)

5)
6)

Ilpeomemnvie pezynomamot

OCO3HAHWE 3HAYCHHS T€OMETPHH B MIOBCEAHCBHOM )KM3HU YEJIOBCKA,;

MPEJICTAaBJICHHE O TCOMETPHH Kak cdepe MaTeMaTHYeCKOW MAeSTeIbHOCTH, 00 JTamax e€¢ pa3BUTHA, O e 3HAYMMOCTH JUIS Pa3BHTHS
LUBHUIIM3AIUH;

pa3BUTHE yMEHUU pPabOTaTh ¢ y4eOHBIM MaTEeMAaTHYECKUM TEKCTOM (aHAJIU3UPOBaTh, M3BJIEKATh HEOOXOIUMYIO HH(OPMAIUIO), TOYHO H
IPaMOTHO BBIPaXKaTh CBOM MBICIIA C IPHUMEHEHHEM MATEMAaTHYSCKON TEPMHUHOJIOTUH U CUMBOJIMKH, TPOBOJAMTH KJIACCU(UKALIMHU, JTOTHUCCKUE
000CHOBAHMS,

BJIaJICHHE 0a30BBIM MOHATHIHBIM ariiapaToM IO OCHOBHBIM pa3ieliaM COJICPIKaHuUs;

CHCTEMATHUYECKHE 3HaHUS O (UTypaxX U UX CBOMCTBAX;

MPAKTUYCCKH 3HAYMMbIC T€OMETPUYCCKHE YMEHUS M HABbIKH, YMEHUE IIPUMCHSTh UX K PEHICHUIO FTEOMETPUYECKUX U HET€OMETPHUYECKHX 3a/1a4,
a UMEHHO:

n300pakaTh PUTYpHI HA TIOCKOCTH;

WCIOJIb30BAaTh TEOMETPUUYECKUH S3bIK JJIsl OMIMCAHUS MPEAMETOB OKPYKAIOIIEr0 MUPA;

U3MEPSATH JIUHBI OTPE3KOB, BETWYUHBI YTIIOB, BBIYUCIATH MJIOIaAN QUTYD;

pacmno3HaBaTh M U300pakaTh paBHbIE, CHMMETPUYHBIE U TIOJI0OHBIE PUTYPHI;

BBITIOJTHATH TIOCTPOCHUSI TEOMETPUUYECKUX (PUTYP C TIOMOIIBIO IIUPKYIIS U THHEUKH;

YUTaTh U UCTIOJIB30BaTh MHGOPMAITUIO, IPECTABICHHYIO Ha YepTekax, CXeMax;

MIPOBOJUTH MPAKTUYECKHE PACUETHI.



Cooeporcanue Kypca anzeopul

Anrebpa
Yucna

CpaBHeHME pallMOHAIBHBIX YHcelNl. JelcTBUs ¢ panroHanbHBIMU unciaamMu. KoHeunbie u OeckoHeuHbIe AecsaTHuHbIe apoou. [Ipencrapienue
palMOHAIBHOTO YHUCJIa B BUJE JecATUYHOM apooOu. [loHsTue wuppamumoHaibHOTO umcia. Pacno3HaBaHue WppallMOHANBHBIX uYucen. JlelcTBus C
WppaloHaIbHBIMUA ~ yuciaamMu. CBoHCTBa JIEHCTBUM C HppalMOHAIBbHBIMU 4Huciamu. CpaBHEHHME UppAIMOHAIBHBIX YKcel. MHOXeCTBO
JEMCTBUTENbHBIX yucen. [IpeacTaBieHus 0 paclIMpEeHHsIX YUCIOBBIX MHOKECTB.

AnreOpandeckre BbIpaXeHUs

Bripaxkenue ¢ nmepeMeHHBbIMU. 3HAYEHHE BBIPAKEHUSI C TEpeMEeHHBIMH. JlomycTuMble 3Ha4YeHUs1 mepeMeHHbIX. ToxmecTBo. ToIeCTBEHHbBIE
npeoOpazoBaHus aredpandeckux BeipakeHn. Jloka3aTeabCTBO TOXK/IECTB.

Crenenp ¢ HaTypaJdbHBIM IOKa3zaTeneM M €€ cBorcTBa. OpgHOowieHbl. OQHOWIEH CTaHAApTHOro BHAAa. CTeneHb OAHOWIECHA. MHOTOYJIECHBI.
MHorounesn cranaapTHoro Buaa. OmHOpPOAHBIM MHOrowieH. CumMmerpudeckuii MHorowieH. CreneHb MHorowieHa. CIOKEHWE, BBIUUTAHUE U
yMHOXeHHEe MHoroueHoOB. Jlenenne muorouneHoB. Kopuu mHorownena. Teopema besy. @opMynbl COKpamEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBI H
KBaJpaT Pa3sHOCTH JBYX BBIPAKECHUH, KBAapaT CyMMBbI HECKOJBKHX BBIpOXEHHH, Ky0 CyMMBI M KyO pa3sHOCTH IBYX BBIPOXCHHH, MPOU3BEICHHE
Pa3HOCTH U CYMMBI JIBYX BbIpakeHUU. PaznoskeHne MHOrousieHa Ha MHOXKHUTEIH. BbriHeceHne 00IIero MHOKHUTENS 32 CKOOKU. MeTo/1 IpyninupoBKH.
Pa3nocTh kBaspaToB ABYX BhIpakeHH. CyMMa B pa3HOCTh KyOOB JIByX BhIpakeHu. CymMMa 1 pa3HOCTh N-X CTENeHeH ABYX BhIpakeHui. KBampaTHbii
TpéxwieH. Kopenb kBaapaTHoro tpéxuieHa. CBOKWCTBA KBapaTHOTO TpEXWICHA. PasiiokeHne KBaapaTHOro TPEXWICHA Ha JTUHEHHBIE MHOKHUTEIH.

Panmonansubpie Beipakenus. Llenwie Boipakenus. [[poOHbie BeipakeHus. PanmonansHas apoOb. OCHOBHOE CBOWCTBO pPAIlMOHAILHON IPOOH.
CrnoxxeHue, BbIUMTAHUE, YMHOKEHHE U JEJCHHE palUOHAIbHBIX JpoOeil. Bo3BeneHue panuoHalbHOM JpoOM B cTeNeHb. T0XKIECTBEHHBIE
npeoOpa3oBaHusl pallMOHAIbHBIX BbIpaskeHUN. CTeneHb ¢ 1eNIbIM IoKa3aTelieM U e€ CBOWCTBA.

KBanparubie kopHu. ApudmMerndeckuii KBaApaTHbIH KOpPeHb U €ro cBoicTBa. ToxaecTBeHHbIE MpeoOpa3oBaHUs BBIPAKEHUH, COIEpHKAIIUX
apudmeTryecKkue KBaapaTHbIe KOPHHU.

YpaBHEeHUSs
VYpaBHuenue c onHoi nepemenHoil. Kopens ypaBuenus. O0nacTh ornpeneneHus ypaBHeHUs. PaBHOCHIIbHBIE ypaBHEHHS. Y paBHEHHE-CIIEICTBHE.

CBoiicTBa ypaBHEHUH C OIHOM NepeMeHHON. YpaBHEHUE KaK MaTeMaTHyecKasi MOJIEIb peallbHOM CUTyalllu.

JluneitHoe ypaBHeHue. KBanpatHoe ypaBHeHue. Popmyna KopHel KBaJpaTHoro ypaBHeHus. Teopema Buera. PaunonanbHble ypaBHEHHS.
Pemienne panyoHaNbHBIX YpaBHEHHUH, CBOMALIMXCS K JUHEMHBIM MM K KBaJpaTHbIM ypaBHEHMsSM. PelieHue mnpocTedmmx HppannoHaIbHBIX
ypaBHEHUN. PelieHne ypaBHEHUI METOIOM 3aMEHbI IEPEMEHHON. Y paBHEHHUs, COIEpKaIME 3HAK MOLY/Isl. Y paBHEHUs ¢ napamerpaMu. Llenoe
paloHaIbHOE ypaBHEHUE. PellleHne TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO PallMOHAIbHBIX YPABHEHUN.

VYpaBHeHHe ¢ IByMs IlepeMeHHbIMU. ['paduk ypaBHEeHUs ¢ AByMS nepeMeHHbIMU. JInHeliHoe ypaBHEHHE ¢ IBYMs [IEPEMEHHBIMU U €ro rpaduk.
CucteMbl ypaBHEHHH ¢ AByMS epeMeHHbIMU. [ padrueckie MeTo bl pellieHHs CUCTEM YpaBHEHUH € ABYMs EpEeMEHHBIMU. PaBHOCUIIbHBIE CUCTEMBI U



X CBOMWCTBA. PelieHne cucreM ypaBHEHHMH METOJOM IOACTAHOBKM M METOJAMH CJIOKEHHS M YMHOXXEHHUs. PenieHue cucrem ypaBHEHU METOIOM
3aMeHbI epeMeHHbIX. CucreMa AByX YpaBHEHHH € IByMsl IEPEMEHHBIMU KaK MOJIEJIb pealbHOM CUTYaIUu.

HepasencrBa
qI/ICJIOBI)IC HepaBeHCTBa H HUX CBOﬁCTBa. CJIO)KCHI/IC Hu YMHO)KGHI/Ie YUCJIIOBBIX HepaBCHCTB. OLIGHI/IBaHI/Ie 3HA4YCHUA BI)Ipa)KeHI/ISI. OCHOBHI)IG

METO/Ibl IOKa3aTesIbCTBa HEpaBeHCTB. HepaBeHncTBa Mex 1y cpeaaumu BennunHamu. HepaBencrso Ko — byHsIKOBCKOTO.

HepaBenctBo ¢ onHOM mnepeMeHHOW. PaBHOocmibHbIE HepaBeHCTBA. HepaseHcTBO-cienctBue. UucnoBele NPOMEKYTKH. JIMHEWHBIE U
KBaJPaTHbIC HEPABEHCTBA C OJIHOM NEPEMEHHOW. Pemenne HepaBeHCTB METOJOM MHTEpPBANIOB. PemieHne npocTelimx nppauoOHAIbHBIX HEPaBEHCTB.
Cucrembl U COBOKYITHOCTH HEPABEHCTB C OJHOM nepeMeHHON. HepaBeHcTBa, cojieprkaliue 3HaK MOTyJIsl.

HepasenctBa ¢ 1Bymst nepeMeHHbIMU. CHCTEMBI HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU.

MHoxecTBa

MuoxecTBo U ero aneMmeHThl. CrocoObl 3amaHus MHOXeCTB. PaBHbie mMHOXecTBa. IlycTtoe mHoxkectBo. [logmHuoxkecTBo. Omepanuu Haj
MHOXeCTBaMH. MIutrocTpannsi COOTHOIIEHU MEXAy MHOKECTBAaMHU C MOMOUIBI0 AuarpamMMm Oinepa. Koneunsle MHOkecTBa. DopMyna BKIOYEHUS-
HCKIIFOUYEHHMs. B3auMHO 0JTHO3HaYHOE COOTBETCTBHE. beckoHeuHble MHOKeCTBA. CUETHBIE MHOKECTBA.

m
MHoXecTBa HaTypalbHBIX, IEJIBIX, PAIIMOHATBHBIX yucen. PamuonanbHoe 9ucio Kak poOb Buga —, rme M € Z, n € N, u kak OeckoHeuyHas
n

nepuoauyeckas jgecstuyHas apoOb. IlpencraBnenune o0 wuppanvoHadbHOM 4ucie. MHoKecTBO JeicTBUTENbHBIX uncen. [IpencraBienue
JEHCTBUTEILHOTO YHCIIa B BUAEC OSCKOHEYHON HEMEPUOIUYECKON aecaTudHON apoou. CpaBHEHHE ACHCTBUTEIBHBIX 4ucesn. Moaynb uucia. CBs3b
Mexay mHOKecTBamu N, Z, Q, R.

OCHOBBI TEOPUH JIETUMOCTU

Jemumocth Hameno u e€ cmoiictBa. [lenenme ¢ ocratkom. CpaBHEHHS TO MOIYJII0 M WX CcBoicTBa. HambGonbpmmii oOmuii nenutens u
HauMeHblee oOIlee KpaTHOE JByX HATypajdbHBIX uucel. B3aumuHo mpocteie uucna. Anroput™m EBknuaa. Ilpusnaku nenumoctu. Ilpocthie u
coctaBHble uncia. OcHOBHas TeopeMa apudmeTnk. Mamas reopema Oepma.

OyHKINHT
Yucnosble QyHKIIMH

OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BenuunHamu. [lonstue Qynxiuu. DyHKIUS Kak MaTeMaTH4ecKas MOJENb PealbHOro Mpolecca.
Ob6nacTp onpeneneHust u oonacts 3HaueHUs GyHkuuu. CnocoOsl 3ananus pynkuun. ['padux dynkuuu. [loctpoenue rpadhukoB GyHKIUI ¢ TOMOIIBIO
npeoOpazoBanuii puryp. Hymu ¢ynkiuu. [Ipomexxyrku 3nakonocrosiuctBa QyHKiuu. [IpoMexyTku Bo3pacTtaHus u yobiBaHusa QyHKuuu. UETHBIE U
Heu€éTHble ¢yHkuuu. Hambonbiiee um HamMmenbliee 3HaueHUs ¢yHkuuu. Jluneinas QyHkuus, oOpaTHas NPOMOPHHOHATBHOCTh, KBaJpaTU4yHAs

dynxius, GyHkuus y = v/x , cTenenHas pyHKIHSA, MX CBOKCTBA U IpaduKH.

YucnoBele NOCIEA0BATENbHOCTH
[Tonsitne uymcnoBoil mocnenoBarenbHOCTH. KoHeuHble M OeckOHEUHbIE MOCea0BaTeabHOCTH. CrocoObl 3aJaHMs 110 CIeI0BaTEIbHOCTH.
Apugmernueckas U reomerpuueckas nporpeccuu. CBoicTBa WiIeHOB apU(PMeTHUECKOW M reoMeTpudeckoil mporpeccuil. @opmyibsl 00mIero 4ieHa




apu(METHYECKOW M TeOMETPHUECKOU mporpeccuil. DopMyibl CyMMbI N-TIEPBBIX WICHOB apu(METHYECKOW M TeoMeTpHuYecKor mporpeccuit. Cymma
OECKOHEYHOW TEOMETPUUYECKOM TPOTPECCHH, y KOTOPOM |q | <1. TlpencraBiieHne OECKOHEYHON TMEPUOTUIECCKON JECATUYHON IpoOM B BHJIE
OOBIKHOBEHHOH JpOOH.

CratucTuka u Teopus BEpOSITHOCTEH

TabnuaHoe U TpaduyecKkoe MPECTaBIICHUE TaHHBIX, CTOJIOYAThIC U KPYrOBBIC JUArPaMMBbI, H3BJICUCHUE HYXKHOW MHPOpMaruu. J(narpaMMel
pacceuBanus. OnucareiabHble CTATUCTUUECKUE MTOKA3aTeNN: cpeiHee apu(pMeTHUecKoe, MeaHa, HanboJblIee 1 HAUMEHbLIee 3HaYeHHs YHUCIOBOTO
Habopa. Ortkionenune. CrydaiiHpie BBIOPOCHI. Mepbl pacceMBaHMs: pa3Max, AUCHEPCUs W CTaHAapTHOE oOTkiIoHeHHe. CBoiicTBa CpeaHEro
apu¢mernueckoro u aucnepcuu. CiydaitHas U3MEHYHBOCTh. M3MeHUnBOCTD Ipu M3MepeHusix. Pemratoniye npaBuia. 3aKOHOMEPHOCTH B U3MEHYHBBIX
BEJIMYMHAX.

CrnyuaiiHble OMBITHI (PKCIIEPUMEHTHI), AJIEMEHTApHbIE ClydaiHble COOBITHS (MCXObl). BeposiTHoCTH aneMeHTapHbIX coObiTuid. CoOBITHS B
CITyJailHBIX HKCIIEPUMEHTAX W OJarompuUsTCTBYIOIIUE JIEMEHTAapHbIE COObITHS. BeposTHOCTH cimydallHBIX COOBITHI. OMBITEI C PAaBHOBO3MOXKHBIMU
aJIeMEHTapHbIMU cOObITHSIMH. Kilaccmueckre BEpOsSTHOCTHBIE OMNBITHI C HMCIOJIb30BAaHHMEM MOHET, KyOukoB. [IpeacraBieHue coOBITHI C MOMOIIBIO
nuarpamm Ditnepa. [IpoTuBomnonoxkHbie coObITHs, 00beAMHEHUE U TepeceueHne coObiTuil. [IpaBmino cioxenus BeposiTHocTed. CiaydaiHBIN BBIOOP.
Hezasucumslie coObiTus. [locnenoBarensHble He3aBUCHMBIE UCTbITaHud. [IpencTaBienne skcriepuMeHTa B BUJIE IepeBa, YMHOKEHUE BEPOSTHOCTEH.
WcnpiTanus 1o nepBoro ycnexa. Y ciaoBHast BeposiTHOCTh. Dopmyria MoaHON BEpOSATHOCTH.

[IpaBusio ymMHOKeHUsI, epecTaHOBKH, (dakropuan. Coderanuss u 4yucio coderanuil. Tpeyronpuuk [lackans m O6unom Herorona. OmbITH €
OOJIBIITUM YHUCJIOM PaBHOBO3MOJKHBIX JIEMEHTAPHBIX COOBITHI. BhIYrCIIeHrEe BEPOATHOCTEN B OMBITAX C MPUMEHEHUEM JJIEMEHTOB KOMOMHATOPHUKH.
Ucneitanus beprymnu. Ycenex u Heynava. BeposiTHocTr coObITHI B cepuu UCTIBITaHU bepHyrumm.

CrnydaiiHpli BBIOODP TOYKH U3 (PUTyphI HAa TUIOCKOCTH, OTPE3Ka U Iyr'd OKpYKHOCTH. CiydaliHbIN BEIOODP YMCIIa U3 YUCIIOBOTO OTPE3Ka.

JluckpeTHas cliydailHash BeJIMYMHA W paclpeleieHue BEpOATHOCTEH. PaBHOMepHOE JUCKpeTHOEe pacmpeneneHue. [eomerpuueckoe
pacnpenenenue BeposTHocTed. Pacnpenenenue bepnymnu. bunomuanbeHOe pactnpenenenue. HezaBucumeble ciiydaitHble BeIMYMHBL. ClOXKEHHE,
YMHOEHHUE CIIy4alHbIX BETUYMH. MaTeMaTH4ecKoe OKUJaHUE U €ro CBOMCTBA. Jlucnepcus U CTaHIapTHOE OTKJIIOHEHUE CIIYyYaiiHOM BEIMYNHBIL;
cBOlcTBa nucrnepcud. Jlucrnepcus uyncia ycnexoB B cepuu ucnbiTanuii bepuymmu. [lonstue o 3akone Gonbimux yucen. M3Mepenue BeposTHOCTEH U
TOYHOCTH U3MepeHus. [IpuMenenre 3akoHa 60IbIINX YHCEI B Pa3IMUHBIX cepax YeI0BEUECKOH IeATeIbHOCTH.

AunreOpa B MICTOPUYECKOM Pa3BUTUHU

3apoxaeHue anreOpbl: KHUTa O BOCCTAaHOBJIEHHMM U TNPOTHUBONOCTaBIeHMM Myxammena anb-Xopeamu. Mcropus ¢opmupoBaHus
MaTeMaTu4eckoro si3pika. Kak 3apoamnace uzaes koopauHaT. OTKpbITHE MPPAaMOHAIBHOCTH. M3 MCTOpUM BO3HMKHOBEHUS (OPMYJ A pELICHUs
ypaBHeHu#l 3-ii u 4-ii creneHeil. Mcropus pazsutusi nonatus QyHkuuu. Kak 3aponunacek teopust BepostrHocted. Yucna dubonauun. 3amgaua JI.
[Tuzanckoro (GuboHayum) o kpoaukax. 13 ucTropuu pa3BUTHs MOHIATUSA CYETHOCTU MHOKeCTBa. O mpoOieMax, CBA3aHHBIX ¢ IPOCTHIMU YUCIIAMH.

JI. ®©. Marnunxuii. I1. JI. Ye6srmes. H. U. JloGauesckuii. B. f1. bBynskosckuii. A. H. Konmoropos. Eskinua. @. Buer. I1. ®epma. P. [lexkapt.
H. Tapranes. [I. Kapaano. H. AGens. b. ITackans. JI. [Tuzanckuii. K. I'ayce. I'. Kanrtop. JI. Ditnep.}O. B. Matuscesuu. XK. JI. @. beprpan. [Tudarop.
D. beay.




Cooeporcanue Kypca ceomempuu

[IpocTeiimme reoMeTpuIecKue PUrypol

Touka, npsimast. OTpe3ok, ayd. Yroi. Buasl yrios. CMexHbIe U BEpTUKaJIbHBIE YIiIbl. buccekTpuca yria.

[lepecekaromuecs u napamienbHblie npsmMble. [lepnenaukynspasie npsimble. [Ipu3Haku napaiienbHOCTH HpsiMblX. CBOMCTBa HapasuieabHBIX
npsAMbIX. [IeprieHIuKyIsip 1 HaKJIOHHAs K IIPSMO.

MHOroyrojabHUKH

Tpeyronbauku. Buasl TpeyroiabHukoB. Menuana, OuccekTpuca, BbICOTa, CpEHsS JIMHMS TpeyrojibHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.
CpoiicTBa M NpU3HAKK PAaBHOOEIPEHHOro TpeyrosibHUKa. CepeAuHHBINH NeprneHauKkyasap orpe3ka. Cymma YrioB TpeyrosibHHKA. BHemHue yribl
TpeyroiapHuka. HepaBeHcTBo TpeyroyibHruka. COOTHOIIEHHS MEXy CTOPOHAMH U yrilaMu TpeyrojibHuka. Teopema [Tudaropa.

[Tono6Hble TpeyronbHUKHU. [Ipu3Haku moaoOust TpeyroiabHUKOB. Touyku mepecedeHus MeAuaH, OMCCEKTPHUC, BBICOT (PUIYpHl TPEYroJbHUKA,
CEpEIMHHBIX MEPHEHANKYJSIPOB CTOPOH TpeyrojpHuka. CBOMCTBO OMCCEKTpUCHI TpeyrosibHHKa. Teopema Paneca. MeTpuueckue COOTHOIIEHHUS B
NPAMOYTOJIbHOM TpeyrojbHuKe. CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC OCTPOT YIJIa MPsIMOYTrOJIBLHOIO TPEeYyroJbHUKa U yrioB oT 0° qo 180°.

@opmyIbl, CBSA3BIBAIOIINE CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC OJIHOTO M TOrO ke yria. PemieHue TpeyroiabHUKOB. TeopeMa CHHYCOB U Teopema
KOCHHYCOB.

Yersipéxyronpuuki. [lapannenorpamm. CBoiicTBa U MpU3Haku napamienorpamma. [IpsimoyronbHuk, pom0, KBaJpaT, UX CBOWCTBA U NMPU3HAKH.
Tpanenus. CpenHsis IMHUS Tpaneluu U e€ CBOUCTBA.

MHoroyroiapHuKkHU. Beimykisle MHOTOYroJbHUKHA. CyMMa YIIOB BBIITYKJIOTO MHOTOYrOJIbHHKA. [IpaBHIIBHBIE MHOTOYT OJIBHUKH.

OKpy»XHOCTb ¥ KpYT. ['eoMeTpruuecKre NoCTPOEHUS

OKpyXHOCTb U KpYI. DJIEMEHTBbl OKPY)KHOCTHM M Kpyra. lleHTpanbHble W BhnHcaHHble yriibl. KacaTrenbHass K OKPY>KHOCTH M €€ CBOMCTBA.
BzaumHoe pacnosoxkenue mnpsMoll U OKpyKHOCTH. OnucaHHass ¥ BIHMCAHHasg OKPYXXHOCTH TPEYrojbHUKA. BrucaHHble U ONHCAHHBIC
YeThIPEXYrOJIbHUKH, UX CBOWCTBA U MPU3HAKKU. BrircaHHble ¥ OMMCAHHbIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe Mecto Touek (I'MT). CepenunHbIi IEpIEHANKYISAP OTpe3ka U OuccekTpuca yria kak [MT.

I'eoMeTrpuueckre MOCTPOCHUS HUPKYJIEM U JIMHEHKOH. OCHOBHBIE 331a4l Ha MOCTPOEHHUE: TIOCTPOEHUE YIJia, PABHOTO JTAHHOMY, IMOCTPOEHUE
CepeIMHHOTO MEePHEeHINKYIIsIpa JaHHOTO OTPEe3Ka, IOCTPOCHUE MPSIMOM, MPOXOASIEH Yepe3 JaHHYIO TOUKY U NEePIeHANKYISIPHOI TaHHOM MPSMOi,
MOCTPOCHHUE OMCCEKTPHUCHI TaHHOTO yria. [locTpoeHue TpeyroipHuKa 1o 3aanHbIM 3iaemMenTaMm. Meton I'MT B 3ajagax Ha mocTpoeHue.

M3MepeHne reoMeTpUYeckiX BEeJIUYUH
JnuHa oTpe3ka. PaccrosiHue Mexy 1ByMs TOukaMu. PacctosiHue OT TOUKH J10 psiMOi. PaccTosiHre Mex 1y napajieIbHbIMU MPSIMBIMU.
IlepumeTp MHOTOYrOJIbHHKA.
JlinHa okpykHOCTH. J{nmMHa 1yru okpykHOCTH. I'panycHas mepa yria. BenndynHa BIMCaHHOTO yria.
[lonstne miomanu MHoOroyrojbHHKa. PaBHOBenmukue ¢urypsl. HaxoxaeHue muomaau KBajapara, NpsSMOYroJibHHMKA, Mapajuiejorpamma,
TPEYroJIbHUKa, Tparenuy.
[Tonsitue nuomanu kpyra. [Inomane cexropa. OTHOLIEHHE MIIOMIAAeH MOI00HBIX BUTYD.




JlexapTOBbI KOOPAMHATEI HA INIOCKOCTH
dopmyna paccTOsHUS MEXKAYy Toukamu. KoopanHaTel cepenuHbl OTpe3ka. YpaBHeHHE (UTYphl. YpaBHEHHS OKPYKHOCTH U MPSMOM. YTIOBOM
KO3 UIIUEHT TpSIMOi

Bekrtopel
[Tonarue BekTopa. Monaynes (anuHa) Bektopa. PaBHbie BekTophl. Komunneapueie BekTopsl. KoopauHaTtel BekTopa. ClokeHHE M BBIUMTAHUE

BEKTOPOB. YMHOK€HUE BeKTOpa Ha yncio. CkaiaspHoe npou3BeeHre BeKTopoB. Kocunyc yria Mexay AByMsi BEKTOpamH.

I'eomeTrpuyeckne mpeoOpa3oBaHUs
[Tonsitne o npeobpazoBanuu Gurypsl. [IBmwkenue Gurypsl. Buabl qemkenust GUrypsl: mapajuiedbHBIN MEPEHOC, 0CeBasi CHMM eTPHS, TIOBOPOT.
PaBubie ¢purypsl. ['omotetus. [lonobue duryp.

DIEMEHTbI JOTUKU
Onpenenenve. Axkcuombl U Teopembl. JlokazarenbcTBo. JlokazarenbcTBO OT MpoTHBHOro. Teopema, oOparHas naHHoW. HeoGxoaumoe u
JOCTaTOYHOE YCIOBHA. YTIOTPEOICHHE JIOTUUECKUX CBS30K eCaU ..., MO ...; mo20a U moJbKo mozod.

['eomeTpust B ICTOPUYECKOM Pa3BUTHH

W3 ucropun reomerpun, «Hagana» EBknuaa. Mcropus nstoro noctynara Esknuna. Tpuronomerpus — Hayka 00 U3MEPEHUU TPEYTOJIbHUKOB.
ITocTpoeHue MpaBUIIBHBIX MHOTOYIOJIBHUKOB. Kak 3apoauiace uaes KOOpAuHar.

H. U. Jlo6auesckuii. JI. Diinep. Panec. [Tudarop.




Temamuueckoe naanupoeanue (Ulzeﬁpbl 1 Knacc

(A.I.Mep3nax, B.M.Ilonakoes)

S Konuuec
“@* Codeparcanue yuebtozo meo Xapaxmepucmuka oCHO8HbIX 81008 OesIMeNbHOCMU Y4eHUKA
& § mamepudid 4yacoe (Ha yposHe yueOHbIX Oeticmauii)
S §
TS
Inaesa I .
JluneiiHoe ypaBHEHHE 16
C OJIHOM IIEPEMEHHOU
1. | Beenenue B anreOpy 3 Pacnosnasams 4ucnoBble BbIpaXEHUS M BBIPAXKEHUS C MEPEMEHHBIMHU, JIMHEWHbIE YpaBHEHHUS.
[IpuBoauT, TpHUMEpHl BBIPAXKEHUM € NEPEMEHHBIMH, JUHEHHBIX ypaBHEHHH. CoOCTaBIATH
2. | JInHeliHOE ypaBHEHHE C OJTHOU 6 BBIPAKCHHE
TepeMEeHHOH C TIEPEMEHHBIMH IO YCJIOBHIO 3a[a4d. BBIMONHATE MPeoOpa3oBaHMs BHIPAKEHWI: MPUBOIUTH
3. | Peurenue 3aga4 ¢ moMoIibio 6 oJ00HbBIE cllaraeMble, packpbIBaTh CKOOKHU. HaxonuTh 3HaueHHE BbIpaKEHUS C MEepEeMEHHBIMU
ypaBHCHUI Mpy 3aJaHHBIX 3HAYEHUAX MepeMeHHbIX. KiaccuduinupoBaTs anreOpandeckue BBIPOKCHUS.
Konmponvnasn paboma no meme OnuceIBaTh 1EJIbIE BBIPAKECHUS.
“Jlunetinoe ypasnenue ¢ 00HOU 1 Dopmynuposams OlpeNeleHUe TUHEIHHOro ypaBHeHus. PemaTh 1uHeliHOe ypaBHEHUE B 001IeM
nepemeHHou" Buze. VHTEepnpeTupoBaTh YpaBHEHHWE KaK MAaTEMaTHYECKYH0 MOJIENb pPEAJbHOW CHUTYyalluu.
OnuceIBaTh CXEMY pelIeHUs] TEKCTOBOW 3aa4u, IPUMEHSTh €€ JUIsl pelieHus 3a1a4
Inasa 2. 68
Lenpie BeipaxeHus
4, | ToxnecTBEeHHO paBHBIE 2 Dopmynuposams:
BbIpakeHus. ToxaecTra onpedeneHusi: TOXIECTBEHHO PAaBHBIX BBIPAXKEHUH, TOXIECTBA, CTENEHHU C HATypabHBIM
5. | CreneHs ¢ HaTypaJlbHbIM 3 nokasaresiem, OJIHO4JIeHa, CTAaHAapTHOIO BUJAa OJHOUWICHA, KOAQPUIIMEHTa OJHOUICHA, CTEIIEHU
MOKa3aTeaemM OJIHOUJIEHA, MHOTOYJIEHA, CTEIIEH MHOTOYJICHA;
CBoiicTBa CTENEHU C €6801icmea: CTEIIEHU ¢ HAaTypaJbHbIM MOKAa3aTelieM, 3HaKa CTEIICHU;
6. | HATYpalbHBIM MOKa3aTeNeM 4 npasuna: J0Ka3aTellbcTBa TOXKIECTB, YMHOXXEHHUSI OJHOWICHA HAa MHOTOWIEH, YMHOXKEHHS
MHOTOYJIEHOB.
/loka3vleamsb cBONCTBA CTENIEHU C HATYypaJIbHBIM NIOKA3aTEIIEM.
7. [ Onsowens: 3 3anucvisamv u dokasvieamv (GOPMYIBL: MPOU3BEACHUS CYMMBI U PAa3HOCTH JIBYX BBIPAKEHHIH,

Pa3HOCTU KBaApaTOB JBYX BpraX(eHHﬁ, KBaJapara CYMMbBI W KBaJjpaTa pPa3sHOCTH [IBYX




MHOTroYJIEHBI

Ci10)KeHH€e U BEIYUTAHUE
MHOTOUYIEHOB

Koumponvnas paboma no meme
" CmeneHb ¢ HAMYpPaNbHLIM
nokazamenem. OOHoYReHbL.
Muozounenwvi. Cnosicenue u
BbIYUMAHUE MHO20YNIEHO8

10.

VYMHOXEHNE OTHOYIEHA HA
MHOTO4YIEH

11.

VYMHOXEHNE MHOTOUYJIEHA HA
MHOTOYIEH

12.

PaznoxeHne MHOTOYJIEHOB HA
MHOXUTeU. BeiHeceHue
00II1ero MHOXUTENIA 32 CKOOKH

13.

Pa3noxeHne MHOTO4WIEHOB Ha
MHOKUTEIN. MeTon
TPYIITUPOBKH

Konmponvnas paboma no meme
" Ymuoorcenue oonounena Ha
MHO20YNEH. YmHoocenue
MHO20YNIEHA HA MHO20YJEH.
Pasnoowcenue mnozcounenos na
muooxcumenu "

14.

[Ipou3sBeneHue pa3HOCTU U
CYMMBI JIBYX BbIpaKEHUI

15.

PasnocTh KBaspaToB IBYX
BBIpaKECHUN

16.

KBaapat cymmbl 1 KBajipar

BBIPQ)KECHUI, KBaJpaTra CyMMbl HECKOJIbKMX BBIPOXEHHI, KyOa CyMMBI M Ky0a pa3sHOCTH JBYX
BBIP)XECHUH, CyMMBI KyOOB M pa3HOCTH KYOOB JIBYX BBIPAKEHHA, (POPMYJIIBI ISl pa3I0KEHHUS Ha
MHO>KMTeNH BeIpaxkenuii Buaa a"- b" ua"+ b" .

Boviuucnames 3Ha4Y€HHME BBIPAKEHUN C IIEPEMEHHBIMU. IIpUMEHATH CBOWMCTBA CTENEHU JUISA
npeoOpa3oBaHus BbIpaKEHUI. BBINOIHATE YMHOXKEHHE OJAHOWIEHOB M BO3BEACHHUE OJIHOYJICHA
B cTenieHb. [IpuMBOAMTH OJHOWIEH K CTaHJAPTHOMY BHUJY. 3alUChiBaTh MHOTOWIEH B
CTaHJApTHOM BHUJE, OMpPENENATh CTENeHb MHoOrowieHa. [IpeoOpa3oBBIBaTH MPOU3BEICHUE
OJIHOYJIEHA U MHOTOWIEHA; CYMMBI, Pa3HOCTH, IPOU3BEACHHUS ABYX MHOTOUJIEHOB B MHOTOUYJIEH.
BEINMONHATE pa3ioskeHrue MHOTOYWICHA HA MHOKHTENN CIIOCOOOM BBIHECEHHUST OOIIETO MHOKUTEIS
3a CKOOKM, CIOCOOOM TpYNNHPOBKH, IO (GOpMyJaM COKPAIIEHHOTO YMHOMKEHUS U C
IPUMEHEHHEM HECKOJIbKMX Ccroco0o0B. Vcmosb30BaTh yka3aHHbIE IPeoOpa3oBaHUs B Ipoliecce
pelIeHNs ypaBHEHUH, J0Ka3aTeIbCTBA YTBEPKACHUM, pellIeHUs] TEKCTOBBIX 3a/1a4




Pa3HOCTH JIBYX BBIPAKECHUU.
KBagpar cymMMBbl HECKOIBKUX
BBIPAXKCHUIN

17.

[IpeoOpazoBanre MHOTOWICHA B
KBaJ[paT CyMMBI WJIK Pa3HOCTH
JBYX BBIpaXXEHU 1100 B
KBaJ[paT CYMMBI HECKOJIBKUX
BBIpAKEHUN

Konmponvnas paboma no meme
" Dopmynvl cokpawénnoco
YyMHOMCeHus "

18.

CymMa 1 pa3HOCTh KyOOB JIBYX
BBIPAKEHUI

19.

Ky6 cymmbl 1 ky0 pazHocTu
JBYX BBIPAKEHUN

20.

[IpumeHeHne pa3muyHbIX
croco0O0B pa3IoKEeHUSI
MHOTOYJIEHA HA MHOKUTEJH

21.

DopmyIbl Ui pa3ioKeHUs Ha

MHOXUTCIIN BI)Ipa)KeHI/Iﬁ BHa
a"-b"ma"+b"

Koumponvnas paboma no meme
" Cymma u pasnocms Ky0608 08yx
gvipadicenutl. Ilpumenenue
PA3IUYHBIX CHOCOD08
PA3N0ACEHUS MHO2OYIEHA HA

”»”

MHOMHCUmMENU

T nasa

3. OyHKIUU
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22.

MHOXECTBO U €r0 JI€MEHTHI

Ilpusooumo

IMPUMCPLIL 3aBUCHUMOCTEH MCKAY BCIIMYUHAMMU. Pazauygath cpeaun 3aBHCUMOCTEM




Casi3u MCKAY BCINMYHNHAMU.

(YHKIIMOHATBHBIE 3aBHCUMOCTH.

23. 3 . .
OyHKIUN Onucvigamsv nowsamus. 3aBUCUMONM W HE3aBUCHMOH MEpEeMEHHbBIX, (yHKUIWHU, aprymeHTa
¢yHnkumu; crocoObl 3amanus GyHkuH. DopMyIHpPOBATH ONMpPENCICHHS: 00JIACTH OIPEICICHUS
24. | CriocoOsI 3a1anus QyHKIMH 4 ¢dynkiuyn, obmactu 3HayeHWd (yHKUWHM, Tpaduka (QyHKIUHM, JTUHEWHOW (YHKIMH, TPIMON
25. | Tpacpux dymmm 3 IPOTIOPIIHOHATIBHOCTH.
' Buvluucnsame 3HavueHWe (YHKIMH IO 3aJaHHOMY 3HAueHHUIO apryMeHTa. CoCTaBIIATH TaOJHUIIBI
26 Jluneiinas pyHkums, €€ rpapuk 5 3HAUEHUH QyHKIMH. 5 5
* | u croiicTBa Cmpoums Tpaduk ¢GyHKOMH, 3amaHHON Tabmmuao. Ilo rpaduky ¢yHKIMH, SBISIOMIEHCS
MO/JICJIBIO PEATTHHOTO MPOLIECCa, OTPENENATh XapaKTEPUCTUKU ITOTO TPOIIecca.
Konmponvnas paboma no meme 1 Cmpoums rpadvK JMHEHHOW (PYHKIIMU U MPSMON MPOMOPIHUOHATEHOCTH. ONUCHIBATh CBOMCTBA
" Qynxyuu " 9TUX QYHKIUI
I'nasa 4. CucteMbl TMHEUHBIX 20
YpaBHEHHH C ABYMsI IEPEeMEHHBIMA
97 VYpaBHeHUs ¢ ABYMSI 3 IIpusooums npumepwvl. ypaBHEHHs C JBYMs TIEPEMEHHBIMHU; JIMHEHHOTO YpaBHEHUS C IBYMS
" | IepeMEeHHBIMH MEpPEeMEHHBIMHI; CHCTEMBI JBYX JIMHEHHBIX YpaBHEHUH C JBYMs TI€PEMEHHBIMH; DPEaJbHBIX
MPOIIECCOB, U KOTOPBIX YpaBHEHUE C JBYMs TIEPEMEHHBIMH WJIH CUCTEMa YPaBHEHHH C JIBYMS
28, JInneiinoe ypaBHEHHE C ABYMS 3 HIEpEMEHHBIMH SBJISIOTCS MATEMATHYECKUMH MO ICIISIMH.
TIEPEMEHHBIMH 1 €r0 Ipaux OmnpenensiTh, ABJISETCS JIM Tapa YHCEll PEIIEHHEM JAaHHOTO YPaBHEHHUS C JBYMS IIEPEMEHHBIMHU.
= Dopmynuposams:
CucTeMbl ypaBHEHHH C ABYMS PMYRUD
. OTIpE/ICIICHUS: PEIICHHsI YPaBHEHUSI C IBYMs TEPEMEHHBIMH; YTO 3HAYUT PEIIUTh YpaBHEHHE C
nepeMeHHbIME. [ padrueckuii .
29 | METON DEIICHIA CHCTEMAL B 3 JBYMsI TIEPEMEHHBIMH;, Tpaduka ypaBHEHHS C JBYMS IEPEMEHHBIMH; JIMHEHHOTO YpaBHEHHS C
' HHHe?ﬂfHX ABHCHMI © ]f y;( JIBYMsI IGPEMEHHBIMH; PEIICHHUSI CUCTEMbI YPAaBHEHUH C IByMsI ICPEMEHHBIMH;
e eMeHHblyl\I;I/I FBYM CBOWCTBA YpaBHEHUI C ABYMSI IEPEMEHHBIMHU.
p Onucvligams: CBOWCTBa TpaduKa JIHHEWHOTO YypPaBHEHUS B 3aBUCUMOCTH OT 3HAYCHUH
PellicHIe CHOTeM THHEHHbIX k03 dunmeHToB, TpadUUECKUil METOJ pEIICHUS CHCTEMBbI JBYX VypPaBHEHHH C JABYMS
30. | ypasuenuii MeTozOM ) MEPEMEHHBIMH, METOJL TIO/ICTAHOBKH 1 METOJL CIIOKCHNS /ISl PEIICHHS CHCTEMBI JIBYX JIMHCHHBIX
[10/ICTAHOBKH YPaBHEHHH C JIByMsI IEPEMEHHBIMHU.
Cmpoums TpaduK JIMHEHHOTO YpaBHEHHs C JBYMs IIEPEMCHHBIMH. PemiaTh CHUCTEMBI IBYX
31 Penrenune cucrem TMHEHHBIX 3 JMHEHHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.
" | YpaBHEHUH METOJ/IOM CJIOKCHUS Pewams TexkcToBble 3a7auM, B KOTOPBIX CHCTEMa JABYX JIMHEHHBIX YypaBHEHUU C JAByMs
NEPEMEHHBIMH SIBIISIETCS MaTeMaTHUECKOW MOJEINbI0 peallbHOro IMpoliecca, U MHTEPIPETUPOBATh
32 Pemmenue 3a1a4 ¢ IOMOIIBIO 5 pE3yabTaT PELUICHHS] CHCTEMBI
CUCTEM JIMHEHHBIX YPaBHEHUI
Konmponvhas paboma no meme 1

"Cucmembl TUHEUHBIX




VpasHeHull ¢ 08yMs
nepemeHHviMu "

Inasa 5. DneMeHThl KOMOWHATOPUKH U
OIMCATEIBHONU CTATUCTUKHU

OcHoBHbIE NpaBUiIa

33
KOMOHMHATOPHKH
HauansHrie cBegeHUS 0O
CTaTHUCTUKE

34

Ananusuposams MHPOPMALINIO, TIPEACTABICHHYIO B BUJIE CTOJIOYATHIX U KPYTOBBIX JHATPAMM.
[IpencraBnsaTs nHGOPMAIHMIO B BU/E CTOIOYATHIX U KPYTOBBIX THATPAMM.

Ilpusooums mpuMepsl CIIy4alHBIX COOBITHI. HaxonuTh BEpOSTHOCTH CIy4ailHOTO COOBITHS B
OTbITaX C PABHOBO3MOXHBIMU HUCXOJAMHU.

1Ipo6ooums OTBITHI CO CaydaitHBIMU UcxoaaMu. [1osICHATE U 3anuchIBaTh GOPMYITY HaXOXKIACHUS
4acTOThl ciay4alHOro coObITHs. ONMCHIBATh CTATUCTUYECKYIO OLIEHKY BEPOATHOCTH CIy4ailHOTO
COOBITHSI.

Haxonuts BEposSTHOCTD Cily4alilHOTO COOBITHS B ONBITAX C PABHOBEPOSITHBIMU HCXO/IaMU.
Onucwviéams 3Talbl CTATUCTHUECKOTO uccinenoBanus. OGopmiiaTe HHGOPMAIUIO B BUJE TaOIHIL

u auarpamm. M3pnexkats uHpopmanuio u3 Tabmun v auarpaMM. HaxoauTeh U IpUBOJIUTH
MPUMEPHI  HMCTIOJIb30BAHMSI CTAaTUCTHUECKUX XapaKTEPUCTHUK COBOKYIMHOCTH JaHHBIX: CpeJHee
3HaueHHUe, MOJia, pa3Max, MeJiiaHa BHIOOPKU

Koumponvnas paboma no meme
" Dnemenmol KOMOUHAMOPUKU U
onucamenvHou cmamucmuxy "'

[ToBTOpEHUE W cHcTeMaTH3anus
y4eOHOTro MaTepuasia

[ToBTOpEHUE U cucTeMaTH3aAIMS
Kypca anredpsl 7 kiacca

Hmozcosas konmponvHas
paboma




Temamuueckoe naanupoeanue aﬂzeﬁpbl 7 Knacce

(A.I Mep3nsak, B.b. Ilononckuii, M.C.Akup)

S Konuuec
“@* Codeparcanue yuebtozo meo Xapaxmepucmuka oCHO8HbIX 81008 OesAMeNbHOCMU Y4eHUKA
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[ToBTOpEHUE Kypca MaTeMaTHKH 5-6 6
KJIaCChI
Ihasa 1.
JIuneliHOE ypaBHEHNE 15
C OJIHOM IIEPEMEHHOU
1. | Beenenue B anreOpy 3 Pacnoznasams 4ucnoBble BBIPAXKEHUS U BBIPAXKEHHUS C IEPEMEHHBIMH, JUHEHHBbIE YPABHEHUS.
[IpuBOIUTH TPUMEPHI BBIPAXKEHHM C TIEPEMEHHBIMH, JMHEUHBIX ypaBHEeHHI. COCTaBIISITh
2. | Jlunelinoe ypaBHEHHUE C OHOM 5 BHIPAKCHHE
TePEMEHHOM C HEPEMEHHBIMM II0 YCJIIOBHIO 3ala4yd. BEHINOIHATE MPeoOpa3oBaHMs BBIPAKEHHIA: IPHBOIUTH
3. | Peurenne 3axa4 ¢ momomipko 6 M0JIOOHBIE cilaraeMble, PacKpbhiBaTh CKOOKH. HaxomuTh 3HaueHWE BBIPAKCHHUS C MEPEMECHHBIMHU
YPABHCHUH Npy 3aJaHHBIX 3HAYEHUSAX MepeMeHHbIX. KiaccuduiupoBaTh anreOpandecKue BBIPAYKEHUS.
Konmponvnas paboma no meme OnuceIBaTh 1EJIbI€ BBIPAKECHHUS.
“Jlunetinoe ypasrenue ¢ 00HOU 1 Dopmynuposams OlpeneieHne TUHEHHOro ypaBHeHus. PemaTh 1MHeliHOe ypaBHEHUE B 001IeM
nepemeHHou" Buse. VHTEepnpeTupoBaTh YpaBHEHHWE KaK MAaTEMaTHYECKYH0 MOJIENb pPEAJbHOW CHUTYyalluu.
OnuceIBaTh CXEMY pelIeHUs] TEKCTOBOM 3a/1a4, IPUMEHSTh €€ I pelIeHus 3a1a4
Ihasa 2. 62
Lenpie BeipaxeHus
4. | ToxnecTBEHHO paBHbIE 2 Dopmynuposamy.:
BbIpakeHus. ToxaecTra onpedeneHusi: TOXIECTBEHHO PAaBHBIX BBIPAXKEHUH, TOXIECTBA, CTENEHH C HATypPaIbHBIM
5. | CreneHs ¢ HaTypaJbHBIM 3 moKasaresieM, OJIHO4JIeHa, CTAaHAapTHOTO BUJAa OJHOUICHA, KOAPPUIIMEHTa OJHOUIEHA, CTENIEHU
MOKa3aTeaemM OJIHOUJIEHA, MHOTOUJIEHA, CTETIEHH MHOTOYJICHA;
5 CBoiicTBa CTENEHU C 5 c6801icmea: CTENIEHU C HAaTypaJbHBIM MOKa3aTelieM, 3HaKa CTEIEHU;

HaTypaJIbHbIM IIOKA3aTCJICM

npasuia: JAO0KA3aTCIbCTBA TOXKIACCTB, YMHOXXCHUA OJHOYICHA Ha MHOTOWICH, YMHOXCHHA




OIHOYIECHEI

MHoroujieHbl

CI10’kKe€HHE U BEIYUTAHUE
MHOTOUYICHOB

Koumponvnas paboma no meme
" CmeneHb ¢ HAMYPANLHLIM
nokazamenem. OOHoYNEHbI.
Mmuozounenwvi. Cnosicenue u
BbIYUMAHUE MHO20YNIEHO8

10.

VYMHOXEHHE OJHOWIEHA Ha
MHOTOWIEH

11.

VYMHOXEHNE MHOTOYJIEHA HA
MHOTOWIECH

12.

Pa3noxeHne MHOrO4WiIEHOB Ha
MHOKUTEIN. BrlHecenue
00II1ero MHOXUTENA 32 CKOOKH

13.

Pa3noxeHnre MHOTO4YJICHOB Ha
MHOXHTETH. MeTo
IPYNIUPOBKU

Konmponvnas paboma no meme
" Ymnuoorcenue oonounena Ha
MHO20YNIeH. YmHnoocenue
MHO20YNIEHA HA MHO20YJEH.
Pasnoowcenue mnozounenos na
muooxcumenu "

14.

[IpousBeneHne pasHoCTH U
CYMMBI JIBYX BbIpaKEHUI

MHOTOYJIEHOB.
/loka3vleamsb CBONCTBA CTEIIEHU C HATypaJIbHBIM IIOKa3aTEIIEM.

3anucvisams u dokasviéamv (GOPMYIBL: MPOU3BEACHUS CYMMBI U PAa3HOCTH JIBYX BBIPAKEHHIA,
Pa3HOCTH KBaJpaToOB JIBYX BBIP@KEHMH, KBaJpaTa CYMMbl WU KBajJpaTa pa3HOCTU [IBYX
BBIPQ)KCHUH, KBaJpaTra CyMMBbI HECKOJIbKHX BBIPXKECHHH, KyOa CyMMBI W Ky0a pasHOCTH JIBYX
BBIPAKEHUI, CyMMbI KyOOB U Pa3HOCTU KyOOB JIByX BbIpaK€HH, GOpMYJIbl JUIsl pa3ioKeHus: Ha
MHOKMTeNH BeIpaxkenuii Buaa a"- b" ua"+ b" .

Bviuucnames 3HadyeHHE BBIPAKEHUM C IepeMEHHbIMU. lIpuMeHsATH cBOWCTBa CTENEHU I
npeoOpa3oBaHus BbIpaKEHUI. BBINOIHATE YMHOXKEHHE OAHOWIEHOB M BO3BEACHHUE OJIHOYJICHA
B cTeneHb. [IpUBOIUTH OJHOWIEH K CTaHJApPTHOMY BHUJY. 3amUChiBaTh MHOTOWIEH B
CTaHJApTHOM BHJIE, OIpENEeNsITh CTeNeHb MHorowieHa. [IpeoOpa3oBbIBaTh IpOU3BENECHUE
OJIHOYJIEHA U MHOTOWJIEHA; CYMMBI, Pa3HOCTH, IPOU3BEACHHUS ABYX MHOTOUJIEHOB B MHOTOUJIEH.
BoInonHATE pa3noxkeHrue MHOTOYWIEHa Ha MHOXKUTEIH CIIOCOOOM BBIHECEHHS 00IIEr0 MHOKUTENS
3a CKOOKM, CIOCOOOM TpYNIHUPOBKH, IO GopMylaM COKPAlIEHHOTO YMHOXKEHUS U C
MPUMEHEHHEM HECKOJbKUX crocoOoB. Mcrmosb30BaTh yka3zaHHbIE MPeoOpa3oBaHUs B Ipoliecce
pelleHNs ypaBHEHUH, J0Ka3aTeIbCTBA YTBEPKACHUM, pellIeHns] TEKCTOBBIX 3a/1a4




15.

PasnocTs kBanpaToB 1ByX
BBIPAXKCHUI

16.

KBagpar cymmel 1 kBagpar
Pa3HOCTH JIBYX BBIPAKEHUH.
KBagpar cymMmmMbl HECKOIBKUX
BBIpAKEHUN

17.

[IpeoOpazoBanre MHOTOWICHA B
KBaJ[paT CYMMBI WJIK Pa3HOCTH
JBYX BhIpaXXeHH 1100 B
KBaJ[paT CYMMBI HECKOJIBKUX
BBIPAKCHUIN

Koumponvnasa paboma no meme
" Dopmynvl cokpawénnoco
ymHodcenus "

18.

CymMa 1 pa3HOCTh KyOOB JIBYX
BBIPAKECHU U

19.

[IpumeHeHnne pa3muyHbIX
croco0O0B pa3IoKEeHUSI
MHOTOYJIEHA HA MHOKUTEJIH

Koumponvnas paboma no meme
" Cymma u pasnocms Ky0608 08X
svipasicenul. Ilpumenenue
PA3TUYHBIX CROCOO08
PA31024CEHUS MHO20UIEeHA HA
MHOMCumenu

Tnasa

3. OyHKIUU
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20.

CBsi3u MEX]ly BETMUUHAMM.
DOyHKIMHU

Hpueodumb IMPUMCPLIL 3aBUCHUMOCTEH MCKAY BCIIMYUHAMMU. Pazauugath cpeaun 3aBHCUMOCTEMN

q)YHKLII/IOHaJ'ILHLIC 3aBUCHUMOCTH.

Onucvieamob nonsmus: 3aBUCUMOM W HE3aBUCHMOM MEpEMCHHBIX,

GyHKIMM, aprymMeHTa

GyHKIMY; crocoObl 3aaaHus QyHKIUH. POPMYIHPOBATH ONMpeaeseHHs: 00JacTu ONpeaeeHHs




21. | Crioco0bl 3a1aHust PYHKIUH 4 bynkiumn, obmactu 3HayeHMH (yHKUWHM, Tpapuka (QYHKIUH, JTUHEHHOW (QYHKIHMM, TPSIMOI
IPONOPLUOHAIBHOCTH.
22. | I'pauk pyHKiuu 3 Boiuucniams 3HadeHne (QyHKIUHM 10 33JaHHOMY 3HA4eHHI0 aprymeHTa. COCTaBJISTH TaOIUIIbI
JIuneiinas Qpynkuus, e€ rpaduk 6 SHAUCHHI pYHKIH, . .
23. U cBoficrsa Cmpoums tpaduk ¢yHknum, 3agaHHod TabmuyHo. [lo rpaduky QyHKIHH, SBISIOIICHCS
MOJIEJIBIO PEATILHOTO MPOLIECCA, ONPEAEIATh XapaKTEPUCTUKU ITOTO IIpoLecca.
Konmponshas paéoma no meme 1 Cmpoump rpai(pm( JTMHEHHOW (QYHKUIUHU M MPSMOW MPOTOPIHOHATHHOCTH. ONHCHIBATh CBOMCTBA
" Dynryuu " ITHX QYHKIUH
Inasa 4. Cuctembl TMHEHHBIX 93
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU
24, VYpaBHeHUs ¢ IByMS 3 Ilpusooumsv npumepul. ypaBHEHHS C ABYMs TEPEMEHHBIMIL JMHEHHOr0 ypaBHEHHUS C ABYMS
MIepEeMEHHBIMU MIEPEMEHHBIMU; CUCTEMBl JIBYX JIMHEHHBIX YpaBHEHHMH C JABYMS IE€PEMEHHBIMHU; pEaIbHbIX
_ MIPOLIECCOB, JUIsl KOTOPHIX YpaBHEHHUE C JIBYMSI IEPEMEHHBIMH MU CHCTEMa ypaBHEHHUI ¢ JBYMs
25 JInneiinoe ypaBHEHHE C IBYM: 3 IIEPEMEHHBIMU SBIIIFOTCS MATEMAaTHYECKUMH MOJIETISIMU.
TIEPEMEHHBIMHU 1 ero rpauk Ornpenensarts, sIBISETCS JIM [1apa YKCell PEIIEHUEM TaHHOTO YPaBHEHUS C ABYMS IEPEMEHHBIMM.
Cucrembl ypaBHEHHUH C ABYMS 4 Popyyaup Ogc.lmb' .
 Tpadymaeckii ONPEIENICHNA: PEIICHUS YPABHEHNUS C ABYMs NEPEMEHHBIMI; UTO 3HAYAT PELATH YpaBHEHUE C
26 TEPEMEHHDIMIL. &P JByMsl TIEPEMEHHBIMH; I'pauKa ypaBHEHHs C JBYMs MEPEMEHHBIMU; JIMHEHHOIO YpaBHEHHs C
+ | MCTOZ PELICHITT CHCTEMBI IBYX JIByMs1 IEPEMEHHBIMU; PELLICHUs CUCTEMbl YPaBHEHUH C IByMsI IEPEMEHHBIMU;
JIMHCHHBIX YPABHCHUM € ABYMA CBOICTBA YpaBHEHHH C JBYMS MEPEMEHHBIMH.
TEPEMEHHBIMH Onucvigams: CcBOMCTBa TIpauka JMHEHHOIO YpaBHEHHUS B 3aBUCUMOCTH OT 3HA4YEHUH
PellieHIe CHOTeM THHEHHbIX 3 K03 duuueHToB, rpaduuecKuil METOJ pelIeHUs CHCTeMbl JBYX YpPaBHEHMH C JABYMS
27. | ypasuenuit MeTonOM [EPEMEHHBIMH, METOJ MOACTAHOBKH M METOJl CIIOKEHUS UL PELLCHIs CHCTEMBI ABYX JMHEHHDIX
110/ICTAHOBKH YPaBHEHMH C IByMsl IE€PEMEHHBIMU.
Cmpoums rpaduK JIMHEHHOro ypaBHEHMsI C JBYyMs I€pEMEHHbIMH. PemaTh cUCTEMBI ABYX
28 Pemienue cucrem TMHEHHBIX 4 JMHENUHBIX YPaBHEHUH C IBYMs [IE€PEMEHHBIMHU. } §
" | YpaBHEHUH METO/IOM CIIOXKECHUS Pewams TexcToBBIE 337auM, B KOTOPbIX CHCTEMa JBYX JIMHEHHBIX YypaBHEHUH C JByMs
IEPEMEHHBIMU SBIISIETCS MaTeMaTHUECKOW MOJEIbI0 pPeallbHOro Ipoliecca, U MHTEPIPETUPOBATh
29 Pemenne 3ajat ¢ HoMotpbIo 6 pE3yNbTaT PEUIEHUSI CUCTEMBI
CHCTEM JINHEHHBIX ypaBHEHUH
Koumponvnas paboma no meme 1

"Cucmemwt 1uHeHbIX
VpasHeHuii ¢ 08yMs
nepemeHuviMu "




HOBTOpeHI/IC Hn cucreMaru3sanus
y4eOHOTO MaTepuaa

12

[ToBTOpEHME U cucTeMaTU3alUs 11
Kypca anreOpsl 7 Kinacca
Hmoeosas konmponvHas 1

paboma

Temamuueckoe njiaanupoeanue ceomempuu 7 Knacc

(A.I Mep3nak, B.b.Ilononckuit, M.C. Axup)

S Konuuec
$ Codeporcanue yuebHozo meo Xapakmepucmuxa 0CHOBHbIX 81008 0esMeNTbHOCIU YUEeHUKA
& g‘; mamepudia 4acoe (Ha yposHe YyueOHbIX Oeticmauii)
S §
T S
[Ipocreitmme
reoMeTpuuecKue GUrypsbl 15
U UX CBOMCTBA
1. | Touku u npsiMbIC 2 Ilpusooums ipuMepbl FTeOMETPUIECKUX (PHUTYD.
Onucvleams TOYKY, MIPSIMYIO, OTPE30K, JIyd, YTOJI.
2. | Otpesok u ero JymHa 3 Dopmynuposams onpedenienus: PABHBIX OTPE3KOB, CEPEANHBI OTPE3KA, PACCTOSHUS MEKIY IBYMSI
3. | JIys. Vron. Hamepenne yrios 3 TOYKaMH, JIOTIOJHUTEIILHBIX JIyuell, pa3BEPHYTOro Yrja, paBHBIX YIJIOB, OUCCEKTPHUCHI YIJIa,
CMEKHBIX U BEPTUKAIBHBIX YIJIOB, MEPECEKAIOUIUXCS MPSAMBIX, MEPICHAUKYISPHBIX IMPIMbIX,
4. | CMekHBIC H BepTHKATBHbIC 3 MepIeH MKy, HAKJIOHHOM, PaCCTOSTHUS OT TOUKH 10 PSIMO¥;
YT ceoticmea. PacUONOKEHUS TOYEK Ha MPAMOMH, W3MEPEHHS OTPE3KOB U YIJIOB, CMEKHBIX H
5. | Tlepren Ky spHble IpsMble 1 BEPTUKAJIBHBIX YIIIOB, MEPICHIUKYIISIPHBIX MPSIMBIX; OCHOBHOE CBOMCTBO MPSIMOiA.
Knaccugpuyuposamu yriei.
6. | Akcuomsl 1 Jlokasvieams: TEOPEMBI O TIEPECEKAIOIIMXCSI MPSMBIX, O CBOHCTBaX CMEKHBIX M BEPTHKAIBHBIX
YIJIOB, O €IMHCTBEHHOCTH MPSIMOM, TIEPIICHIUKYIISPHOM JaHHOU (CiTydail, Korja TOYKa JICKUT Ha
[ToBTOpEHUE M CUCTEMATH3AIIHS 1 JIAHHOH MPSIMOit).

y4eOHOTO MaTepuana




Konmponvnas paboma no meme
"IIpocmeriwiue ceomempuueckue

Haxooums nnuny oTpe3ka, rpalyCHYI0 MEpPY YIJla, UCIO0JIb3Ys CBOICTBA UX U3MEPEHUH.
H306pasicams ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB T€OMETPHUECKUE (PUTYPBI: OTPE3OK, JIyd,

@ueypwvl u ux ceoticmea” 1 yTOJI, CMEXKHBIE U BEPTUKAJIbHBIC YIJIbI, IEPIICHIUKYISAPHBIC PSIMbIE, OTPE3KHU U JTy4H.
Tloscnamy, 9TO TaKO€ aKCUOMa, OIIPEICTICHHE.
Pewamv 3amaun Ha BBIUMCIIEHHE W JIOKA3aTEIbCTBO, MPOBOJS HEOOXOIMMBIE JTOKa3aTeIbHBIE
paccyxJIeHHs
TpeyronbHukH 18
PaBHbie TpeyronsHukH. BeicoTa, Onucvleams CMBICI TIOHSATHS «paBHBIC GUTYpBD». [IpHBOIUTE TpUMEpHI paBHBIX QUTYP.
7. | Mmeauana, OUCceKTprca 2 H300pasxcames 1 HAXOJUTHh Ha PUCYHKaX PaBHOCTOPOHHHE, paBHOOEAPEHHBIE, MPSMOYrOJbHBIE,
TPEYroJIbHUKA OCTPOYTOJIbHBIE, TYIOYTOJIbHBIE TPEYTOJILHUKH M UX DJIEMEHTHI.
_ _ Knaccughuyuposamsv TpeyroiIsHUKH 110 CTOPOHAM H YTIIaM.
8. | llepseIii M BTOPOH NPU3HAKH S Dopmynuposams.  onpedenenus.  OCTPOYrOJIBHOTO,  TYMOYTOJBHOTO,  MPSMOYTOJBHOTO,
PABCHCTBA TPCYTOJHHUKOB PaBHOOEAPEHHOTO, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
9. | PaBHOOCApEHHBII TPEYTOIBHUK 4 MEJIMaHbl TPEYrOoJbHUKA; PABHBIX TPEYrOJBHUKOB; CEPEIMHHOIO MEPHEHIUKYIApa OTPE3Ka;
M €ro CBOKCTBA MeprUMeTpa TPEyroJbHUKA;
10. | Ilpu3Haku paBHOOCAPEHHOTO 2 ceolicmea: paBHOOCIPEHHOTO TPEYTOJIbHUKA, CEPETUHHOTO NEPIECHANKYIIApA OTPEe3Ka, OCHOBHOTO
TpEYroabHUKa CBOMCTBA PABEHCTBA TPEYTrOJIbHUKOB;
11. | Tpernii npusHak paBeHCTBA 2 NpU3HaKuy: PaBEHCTBA TPEYTOJbHUKOB, PABHOOEPEHHOTO TPEYTOJIbHUKA.
TpEYroJIbHUKOB Jloka3zvleams TEOPEMBI: O €IMHCTBEHHOCTH MPSIMOM, MEPIEHANKYIAPHON JaHHOH (Citydail, Koraa
12. | Teopemsr 1 TOYKa JIGKAT BHE JAaHHOW TNPSIMOW); TpU NpH3HAKA DPABEHCTBA TPEYrOJIbHUKOB; IMPU3HAKU
pPaBHOOEIPEHHOTO TPEYTOJIBHUKA; TEOPEMBI O CBOMCTBAaX CEPEAMHHOTO MEPICHANKYISPA,
13. TosToperue 1 PaBHOOEIPEHHOTO U PABHOCTOPOHHETO TPEYTOJIbHUKOB.
U CHCTEMATH3ALNs yieOHoro Pasvscusimo, 94T0 TaKOE TEOPEMa, OTIUCHIBATH CTPYKTYPY TeopeMbl. OOBICHSATh, KAaKyI0 TEOPEMY
Matcpualia Ha3bIBAIOT OOpPAaTHOM JaHHOW, B Y€M 3aKIFOUACTCS METOJ[ J0Ka3aTeiIbCTBa OT IMPOTHUBHOTO.
{{onmpwzbyaﬂ pf60ma no meme 1 [IpuBOUTL TIPUMEPHI MCIOJB30BAHMA HTOr0 MeToja. Pemiats 3ajauM Ha BHIYHCICHHE U
Tpeyeonvhuxu JTOKA3aTeTbCTBO
[MapannenbHbie MpsIMBIE.
Cymma yrioB 16
TPEYroJIbHUKA
14, [MapannenbHbie 1 Pacnosnasams Ha ueprexax mnapajuienbHble HpsMble. M300pakaTh ¢ MOMOLIbIO JMHEHKH M
TpSIMbIE YTOJIbHHKA MapaiieNbHbIe MPSIMBIE.
Onucvlgams yribl, 00pa30BaHHbIE MIPH MEPECCUCHUH JIBYX MPSAMBIX CEKYILEH.
15. | [pusHaky napauienbHOCTH 2 Dopmynuposams. onpedenienus: TApAIICIBHBIX MPSMBIX, PACCTOSHUS MEXAY NapalieIbHBIMU
TPSIMBIX




16. | CBoiicTBa nmapaienbHbIX 3 NPSIMBIMH, BHEITHETO yIJla TPEYTrOJbHUKA, TUIIOTEHY3bl U KaTETa;

IIPSIMBIX ceéoticmea: TapajlyIeNIbHbIX IPSMBIX; YIJIOB, 00pa30BaHHBIX IPHU IMEPECEUECHUU MapauIeIbHBIX

17. | Cymma yrioB TpeyrojabHUKa 4 IPSIMBIX CEKYIIEH; CyMMBI YIJI0B TPEYrOJIbHUKA; BHELIHETO YIJIa TPEYTOJIbHUKA; COOTHOLIEHUM

MEXJy CTOPOHAMM M yIJIaMM TpPEYrOJbHUKA; MPSIMOYTOJIbHOIO TPEYTrOJbHUKA; OCHOBHOE

18. HpamoyrosbHbIH 2 CBOMCTBO IapaJIJIEIbHBIX IIPSIMBIX;

TPCYroJbHUK NpU3HAKY: NapauIeIbHOCTU IPSIMbIX, PABEHCTBA MPSMOYTOJIbHBIX TPEYIOJIbHUKOB.
_ /Jloka3vléamy: TEOPEMBI O CBOMCTBAX MapajlIeibHBIX MPSIMBIX, O CYMME YIJIOB TPEYrOJbHUKA, O

19. | CBoiicTBa IPAMOYTOJILHOTO 2 BHEIIHEM YIJIE TPEYroJIbHUKa, HEPABEHCTBO TPEYrOJIbHUKA, TEOPEMbl O CPAaBHEHHUU CTOPOH U
TPCYTOJIbHMKA YIJIOB TPEYrOJIbHUKA, TEOPEMBI O CBOWCTBAX MNPSAMOYTOJBLHOTO TPEYrOJbHHMKA, NPH3HAKH
HoTopenne u cucTeMaTH3aIHs 1 IapaJyIeIbHBIX MIPSAMBIX, PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
y4eOHOTo MaTepuaia Pewams 3a1auy Ha BBIUKUCIICHUE U JOKA3aTEIBCTBO
Koumponvnas paboma no meme
" Ilapannenvuvie npsamvle". 1
Cymma yenos mpeyeonvHuka "'

OxkpyxHOCTB U Kpyr. ['eomeTpudeckue 16
MTOCTPOCHHUS

20. | 'eomerpuueckoe MecTo TOUEK. 2 lloschame, 4TO Takoe 3a7jaya Ha MOCTpoeHue; reomerpuueckoe Mmecto Touek (I'MT). [TpuBoauTh
OKpYyXHOCTb M KPYI' npumepsl [MT.

1. Hekotopsie cBoiicTBa 3 H306pasxcams Ha pUCYHKaX OKPY)KHOCTb U €€ 3JIEeMEHTHI; KacaTelbHYIO K OKPY>KHOCTH;
okpyxHocTu. KacarenbHas K OKPYXHOCTb, BIIMCAHHYIO B TPEYTOJIbHUK, U OKPY’KHOCTb, OITMCAHHYIO OKOJIO Hero. OnucheiBaTh
OKPYXHOCTH B3aMMHOE PACIIOJIOKEHNE OKPYKHOCTH U ITPSIMOM.

22. | OnucanHas U BIIMCAHHAA 3 Dopmynuposamsv. onpeoeneHus: OKPYKHOCTH, Kpyra, HX DJJIEMEHTOB; KacaTellbHOM K
OKPYKHOCTH TPEYrOJbHHKA OKPYXHOCTH; OKPYKHOCTH, ONIMCAHHOM OKOJIO TPEYr0JIbHUKA, OKPYKHOCTH, BIUCAHHOMN

23. | 3agauu Ha MOCTPOCHUE 3 B TPEYT'OJIBHUK;

ceolicmea: CepeIuHHOTO nepreHaukyspa kak ['MT; 6uccektpuce yria kak [ MT; kacarensHOI

24, | Mertos reoMeTpuIeCKiX MECT 3 K OKPY>XHOCTH; AUaMeETpa U XOPAbl; TOUKHU IIEPECEUCHUS] CEPEANHHBIX IIEPIIEHANKYIISIPOB CTOPOH

TOYCK B 3a/1la4ax Ha IMOCTPOCHHUEC TPEYroJbHUKA; TOUKHU MepecedeHrsi OMCCEKTPUC YIII0B TPEYroJIbHUKA,

HOBTOpeHI/Ie N CUCTEMATU3alluA 1 npu3HaKu KacaTelabHOMN.

Y‘I66HOFO MaTepuraJia /Jloka3zbleams: TEOPEMBI O CEPEIUHHOM HepIeHIUKYIsIpe U 6HcceKTpHce yrila Kak I'MT; o

Koumponvnas paboma no meme CBOMCTBaxX KacaTellbHOM; 00 OKPYXHOCTH, BIMCAHHOW B TPEYrOJIbHHUK, OMHCAHHON OKOJO

" Okpyostcnocms u Kpye. TPEYroJIbHUKA; IPU3HAKU KACATEIbHOM.

l'eomempuueckue nocmpoenus" Pewams OCHOBHBIE 33J]Jaull HAa TOCTPOEHHUE: MOCTPOCHUE YIila, pABHOTO JAaHHOMY; MOCTPOEHUE
1 CEPEIMHHOIO MEPIEHANKYIIApa JaHHOTO OTPE3Ka; IMOCTPOCHHE NPSIMOM, MPOXOAALIEH uepe3

JTAHHYIO TOYKY U MEPIEeHANKYISIPHOW TaHHOHM NpsSMOi; MOCTpoeHHe OMCCEKTPHUCHI JaHHOTO YTJa;
[IOCTPOCHUE TPEYrOJbHUKA IO IBYM CTOPOHAaM W Iy MEXKAY HUMH; 10 CTOPOHE U JBYM
IIPUIEKALIMM K HeW yriiaM. Pemats 3agaun Ha nocrpoenue merogom I'MT.

Cmpoumb TPEYroJbHUK 110 TPEM CTOPOHAM.




Pewamo 3agaun Ha BBIYHUCJICHUC, 1OKA3aTCIbCTBO U IMMOCTPOCHUC

O06001IeHre U CHCTeMAaTH3aINs 3
3HaHUM y4aIuxcs
[ToBTOpEHUE U cUCTEMATH3AIUS 2
Kypca reoMeTpuu 7 Kiacca
Hmozosas konmpoavHas 1
paboma
Temamuueckoe naanuposanue anzeopvt 8 Knacc
(A.I. Mep3nak, B.M. Ilonakos)
S Konuuec
$ Codeparcanue yuebtozo meo Xapakmepucmurka 0CHOBHbIX 81008 0esMeNTbHOCIIU YYeHUKA
& g‘; mamepudia 4yacos (Ha yposHe YyueOHbIX Oeticmauii)
S §
T S
[ToBTOpeHME Kypca anredpsl 7 Kiacca 5
Inasa 1
MHoxecTBa 12
Y OTIEpalliy HaJl HUMHU
MrosxecTso. IloamuosxecTBo 2 IIpusooums npumepvl MHOKECTB, SIEMEHTOB MHOKECTBA, HA3BaHUM MHOYECTB, CUETHBIX H
1. | nammoro muoxectsa HECUETHBIX MHOKECTB, IPUMEHEHUS ONIEpaLUil HaJl MHOKECTBAMH.
3 Onucvleams CIIOCOOBI 33/1aHUSI MHOXKECTB, MMOHITHE MOIITHOCTA MHOXECTBA.
2. | Onepanun HaJl MHOKECTBaMHU Hnniocmpuposams oniepalliv HaJl MHOKECTBAMH C IOMOLIBIO AMArpaMM Oiiiiepa.
DopMya BKIIOUEHNs- Dopmynuposams ONPEIECICHUS: PABHBIX MHOXKECTB, IOJMHOXXECTBA JaHHOTO MHOKECTBA,
3. | nekmouenus. Baaumio 3 MpPEeCceYeHHs] MHOXKECTB, O0BbEIMHEHUSI MHOKECTB, Pa3HOCTH MHOKECTB, B3aMMHO OJHO3HAYHOTO
0JTHO3HAYHOE COOTBETCTBHE COOTBETCTBUS MEX]y TBYMSI MHOKECTBAMH, PABHOMOIIHBIX MHOECTB, CYETHOIO MHOKECTBA.
PaBHOMOIIHBIC MHOKECTBA. 3 Haxooums nepecedenue, 00beIMHEHNE, Pa3HOCTh TaHHBIX MHOKECTB.

CuéTHBIC MHOXECTBA

ﬂoxa%zeamb (I)OpMy.l'Iy BKJIIOUCHUN-UCKIIIOUCHUN 1 ABYX U TPEX MHOXKCCTB.




Konmponvnas paboma no meme

IIpumensamo GopMyIily BKIFOUEHUH-UCKIIIOYEHUH Ul pelleHus 3a1a4.

"Muoowcecmsa 1 Ycemanasnueames B3aMMHO — OJHO3HAYHOE COOTBETCTBHE MEXAY JBYMS PaBHOMOITHBIMU
u onepayuu Hao Humu " MHOECTBAMHU
Ihasa 2 42
PanmoHasibHbBIC BRIpOKEHUS
6. | PaunoHanbHbIC 1po6H 2 Pacnosnasams 1eNble palioHaIbHBIC BRIPAXKCHHS, TPOOHBIC PAIlMOHATLHBIC BRIPAXKCHUS,
MIPUBOJIUTH TIPUMEPHI TAKUX BBIPOKECHUH.
. OcHOBHOE CBOMCTBO 3 Dopmynuposame:
+ | pauMOHaITbHO# Ipo0Ou onpedeienus: paiOHAIBHOTO BRIPAKCHUS, JOMYCTUMBIX 3HAYCHHIA TIEPEMEHHOM, TOKIECTBEHHO
PaBHBIX BBIPAKEHHH, TOKIECTBA, PABHOCHIILHBIX YPAaBHEHUH, PaIlMOHABHOTO yPaBHEHUS,
CrnoxxeHue 1 BRIUUTAHUE
. CTCTICHH C HYJICBBIM ITOKA3aTeJIeM, CTETICHU C IIEJIBIM OTPHUIIATESIILHBIM MTOKA3aTeIeM,
g | palMOHAIBHEIX APOOEii ¢ 4 .
. CTaHJIAPTHOTO BHJIA YHCJIa, 00pATHOW TPOTIOPITMOHATBHOCTH;
OJINHAKOBBIMH 3HAMEHATEIISIMHU . . . .
c60licmaa: OCHOBHOE CBOWCTBO PaIlMOHATILHOM JPOOH, CBOMICTBA CTEIIEHU C IIEJIBIM TIOKa3aTelieM,
. k
CrnoxeHue u BBIMHTAHHE ypaBHeHHUH, QyHKIHK Y =—;
9 palnMoHaIBHBIX ApO0ei ¢ 5 n
pa3HBIMU 3HAMCHATEIISIMHU npasuia: CIOKEHUS, BEIMUTAHMS, YMHOXCHHSI, ICJICHUS APOOCH, BO3BEICHHS IPOOH B CTCIICHB;
YCJIOBHE PaBEHCTBA JIPOOH HYITIO.
Konmponvnas paboma no meme Jloka3zvleams CBOMCTBA CTEICHHU C IEJIBIM MOKa3aTelIeM.
Cnooicenue u soryumanue 1 Onucvleams TpauUecKrii METOI PEIICHHS YPAaBHEHUM C OJTHOM MIEPEeMEHHOM.
PAayuoHaAIbHLIX Opobel Ilpumensmsb OCHOBHOE CBOMCTBO PallMOHAILHOM JAPOOU ISl COKPAIICHUS U PeoOpa3oBaHuUs
v npo6eit. [IpuBoauth npobu k HOBOMY (00I1IeMy) 3HaAMeHaTeNn0. HaxouTh cyMMy, pa3HOCTb,
MHO)KEHHE U JIeTICHHUE .
A Gei IIPOM3BEIEHUE U YacTHOE ApoOeii. BhIMOIHATH TOKIECTBEHHBIE TPe0Opa30oBaHUsl palluOHATbHBIX
10 palMOHANBHBIX Apobeit. 3 BEIDAKEHHIL.
- | Bo3Benenue pamoHanbHOM P .
ewiams ypaBHEHUS C IIEpEMEHHON B 3HAMEHATele JpOoOH.
IpoOH B CTETICHb N .
Ilpumenamsb cBOWCTBA CTETICHHU C IIEJIBIM MOKAa3aTeseM /s MpeoOpa3oBaHuUs BIPAKECHUI.
ToXKACCTBEHHEIC 3anucvléampb yucia B CTaHAAPTHOM BUJIE.
k
11, | mpeobpasoBaHus pALHOHAIBHBIX 5 Buvinoansams noctpoeHue u yTeHue rpaduka GyHKIuu y = —
BBIPKCHUI X
OHmMpONbHAZ paboma no meme
Konmp paod
"Vunooicenue u oenenue
PAyUOHATbHBIX Opobell.
1

Bosgedenue payuonanvrot
opobu 6 cmeneny"




PaBHocuiabHbIC YpaBHCHUA.
YpaBHEHUE - CIEACTBUE.

12. 4
PanmonanbHbIe ypaBHEHUS
PanmonansHbIC ypaBHEHUS C 3
13. | mapamerpamu
CrereHs ¢ 1eIbIM 3
14. | orpunarensueIM nokazarenem
CBOMCTBA CTEIEHU C IIEIBIM 4
15. | nokasarenem
k .
16 OyHKuus Y =—u e€ rpaduk 3
' X
Koumponvnas paboma no meme
"Payuonanvrvle ypasHeHusl.
Cmenenv ¢ yenvim
k
noxazamenem. ynkyus Y =—1u 1
X
eé epagux”
I nasa 3.OCHOBBI TEOPHH JICITUMOCTH 15
. JlenuMOoCTh HaIeNno U eé 3 Dopmynuposamo:
* | CBOUCTBa onpedenenus; INETMMOCTH HAIIENO, YKCENl, CPaBHUMBIX [0 JaHHOMY MOJYJII0, HauOOJBIIErO
00lLLEero AeauTess ABYX YUCEN, HAUMMEHBIIEro OOILIEro KpaTHOTO ABYX YUCEN, B3AUMHO IPOCTHIX
Jlemenue ¢ octaTkoM. HIero A ABYX ’ B p ABYX ’ p
YHcell, IPOCTOrO YKUCIia, COCTABHOTO YUCIIA;
18 CpaBHEHUS TI0 MOJYJIIO U UX 4 N
" | coiicrsa ceoticmea: NENUMOCTH HAIeNo, YHCEel, CPAaBHUMBIX IO JAHHOMY MOJIYII0, HAUOOJBIIET0 00111ero
JENUTENs, HAaUMEHBIIET0 OOIIero KpaTHOTO, B3aMMHO MPOCTBIX YHUCEN, MPOCTBIX YHUCEI;
19 Hau6oIbIImii 0B JACTHTENb 2 OCHOBHBIE CBOMCTBA CPaBHEHHS,

1 HAUMCHBIICC 06mee KpaTHOC

npusHaku oeaumocmu: Ha 9, 3, 11.




JBYX HaTypaJbHbIX YHCEI. Onucvigams. anrOpuTM DBKIUAA.
B3anmMHo npocTeie unca Jokazvieams meopemvl: O CBOMCTBAX IENCHHUS HALENO, O JCJICHUH C OCTAaTKOM, O CBOMCTBax
YHUCel, CPABHUMBIX IO MOYIIO, O HMpu3HaKax aenumoct Ha 9, 3, 11, o cBoiictBax HOJ[ u HOK
20. | [lpu3Haku nenumocTy 2 JBYX YHCEN, 0 OECKOHEYHOCTH MHOXECTBA MPOCTHIX YHCET.
oKa3vleams OCHOBHYIO TEOpeMY apu(pMETUKH, MAITYIO Teopemy Depma.
21 | Hpocteie u cocraBHble ncia 3 A yio Teopemy apu¢ ’ Yio Teopemy Toep
. Pewamp 3anaun Ha 1€IMMOCTD
Konmponvnas paboma no meme
"Ocnosvt meopuu denumocmu' 1
I'nasa 4. HepaBeHcTBa 16
YucnoBble HEPaBEHCTBA U MX 5 Pacnosnasamv u npugooums npumepsvl YUCIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMH,
22. | cpoiictBa JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM, IBOWHBIX HEPABEHCTB.
Dopmynuposamp: onipeqieNIeHIs: CPABHEHUS IBYX YHCEII, PEIICHHUS HEPABEHCTBA C OTHOU
CioxeHne 1 yMHOXEHHE IIEPEMEHHOM, PABHOCWIIBHBIX HEPABEHCTB, PELIEHUSI CUCTEMBI HEPABEHCTB C OJIHOM EPEMEHHOM,
23 TACIIOBBIX HCPABCHCTE. 2 00JIaCcTH OTIPEIEIICHHS BRIPAKCHUS;
- | OnenyBanye 3HAYCHAS CBOMCTBA YHCIIOBBIX HEPABEHCTB, CJIOXKEHHUS U YMHOKEHHS YHCIIOBBIX HEPABEHCTB
BBIPAKCHUA Jlokasvieams: CBOWCTBA YUCIIOBBIX HEPABEHCTB, TECOPEMBI O CIIOKECHHH U YMHOXKCHHUH YHUCITOBBIX
= HEPABEHCTB.
HepaBenctBa ¢ ogHOi# "
9 Pewame nuHeliHbIe HEPABEHCTBA. 3aMKChIBATh PELICHUS HEPABEHCTB U UX CUCTEM B BUJIE
o4 | TepeMeHHOi. Ynciosbie 4
| IpoMervIKL YHUCIIOBBIX IPOMEXYTKOB, 00bETMHEHUS, IEPECEUCHUS YHCTIOBBIX TPOMEKYTKOB.
p yr Pewams cuctemy HepaBeHCTB ¢ 0/1HO nepeMeHHON. O1leHUBATh 3HAUEHUE BBIPAKECHHUS.
CHCTeMBI H COBOKYTHOCTH H300pascams Ha KOOPAUHATHOM MPSAMOI 3a/laHHbIE HEPABEHCTBAMH YUCIIOBBIE POMEKYTKU
o5 JINHEHHBIX HEPABEHCTB C OJHOM 4
MEepEeMEHHOM
YpaBHEHHS 1 HEPABEHCTBA, 3
26. | comepxarue 3HaK MOy
Koumponvnasa paboma no meme 1
"Hepasencmea"
I’nasa 5. KBagpaTHble KOpHHU. 97

JleficTBUTENIbHBIC YHCIIA




o7 | OyHKuUMA Y = X* 1 eé rpadux 3
KBaznparueie KOpHH. Onucvieams: TIOHITHE MHOXKECTBA, DJICMEHTa MHOKECTBA, CIIOCOOBI 3aJaHHsl MHOXKECTB;
28. Apudmerryeckuii KBaJpaTHbIA 5 MHOXXECTBO HATypaJIbHbIX YHMCEJ, MHOXXECTBO LIC/IbIX YHCEI, MHOKECTBO pallMOHAJIbHBIX YHUCEI,
KOPCHb MHOECTBO JCHCTBUTEIBHBIX YHCENI U CBSI3M MEXAY dTUMHU YUCJIOBBIMU MHO>KECTBAMH; CBSI3b
- MEXIy OECKOHEUHBIMU JECATUYHBIMU JIpOOSMH U paIlMOHAIBHBIMU, HPPAIIHOHATBHBIMU
MHO0XeCTBO IEUCTBUTEIBHBIX 9 THCTIAMIL
29. | uncen Pacnosnaéame panMoHalbHbIE U MPPALIMOHANIBHBIE YnCia. [IpMBOANTE PUMEDPHI PALMOHATBHBIX
CrRORCTRE apABHMETHIECKOTO YHCeJl U UPPALMOHAIbHBIX YUCEIL. } } } §
30. | kmagpatHOTO KOpHS 5 3anucwvléams ¢ TOMOIIBIO GOPMYI CBOMCTBA JEMCTBUI ¢ JEMCTBUTEIBbHBIMU YHCIIAMHU.
Dopmynuposamy.:
ToXIECTBEHHBIE onpedeneHus; KBaJpaTHOTO KOPHS U3 4Yucia, apu(PMETUYECKOro KBaJpaTHOIO KOPHS M3 YHUCIHA,
1peoGpaszoBanus PaBHBIX MHOKECTB, IOJJMHOXECTBA, IEPECEUEHUSI MHOXKECTB, 00bETUHEHUSI MHOXKECTB;
31. | BPIP@XKCHHIA, COJEPKAIINX 7 CBOMCTBA: QYHKIINH y = X2, apu(pMeTUYECKOTO KBaApaTHOTO KOPHS, PYHKUIUU Y = Jx .
apu(pMeTHYECKHE KBaJIPATHBIE Jloxaswieamsb CBOWCTBA apu(PMETHIECKOTO KBAIPATHOTO KOPHSI.
KOpHH Cmpoums rpaduxy GyHKImi y = X2 1 Y =~/X .
3o | Dymams y = N rpadux 4 fﬁuMeHﬂmf MOHATHE apu(METHYEeCKOro KBaJPAaTHOTO KOPHS JJIsi BBIYMCICHUS 3HAUYECHUMN
pakeHHH.
Konmpononas paboma no meme Ynpowamo BbIpaxkeHus. PCHIaTI) ypaBHeHusl. CpaBHMBATh 3HAYECHUS BBIPAKEHUN. BBINOJHATH
"Keadpammubie Kophi. npeoOpa3oBaHue BBIPAKEHUI C MPUMEHEHHEM BBIHECEHUS MHOXKUTENS HM3-T0J 3HaKa KOPHS,
Teiicmeumenvuvie sucna” 1 BHECEHUE MHOXKUTENS MOJ 3HAK KOpHA. BBIMOMHATH 0CBOOOXKIEHHE OT UPPALMOHATIHLHOCTU B
3HaMeHaTene JpoOH, aHaIN3 COOTHOIIEHUM MEX/1y YNCIOBBIMU MHOXECTBAMH U UX JIEMEHTaMU
I1asa 6. KBanpaTHbie ypaBHEHUS 45
KBanparnbie ypaBHEHHUSI. Pacnosnasams u npueooums npuMepbl KBaJpaTHBIX YpPaBHEHUN pa3IUYHBIX BUIOB (TOJIHBIX,
33, | PelleHue HemoHbIX 4 HETOJIHBIX, MPUBEAEHHBIX), KBAJIPATHBIX TPEXUIICHOB.
KBaJIpAaTHBIX YPaBHEHHIA Onucwviéams B 0011IEM BHJIE PELICHHE HETIOJIHBIX KBaIPATHBIX YPaBHEHUH.
_ Dopmynuposams: onpedenenus: YpaBHEHHs] TEpPBOM CTENEHH, KBAJAPATHOIO YpaBHEHUS,
Dopmya KOpHEH KBaJPaTHOTO 4 KBAJIPaTHOTO TPEXWICHA, TUCKPUMHHAHTA KBAJIPAaTHOTO yPaBHEHHS W KBaJPATHOTO TPEXUJICHA,
34. | ypasuenus KOpHs KBaJpaTHOTO TpEXUIeHa; OMKBapaTHOTO YpaBHEHUs; CBOMCTBA KBaIPaTHOTO TPEXUJIEHA;
35. | Teopema Buera S ;Z(r)zz‘zfz};a]sn?: TauH %iiiﬁiﬁgjlz'mz)%;%};ny KOpHEH KBaJpaTHOro ypaBHeHus. MccienoBaTh
Konmponvnas paboma no meme . KOJIMYECTBO KOPHEW KBAJPATHOIO YPaBHEHUS B 3aBUCUMOCTH OT 3HAKA €r0 TMCKPUMHUHAHTA.

"Keaopamnule ypasnenus"

Lokazvieams meopemol: Buera (MpsiMyro 1 00paTHYIO0), O pa3ioKeHUU KBAJAPaTHOTO TpEXUJIeHa
Ha MHOXUTEIIN, O CBOMCTBE KBAJAPATHOIO TPEXWIEHA C OTPULIATEIbHBIM JUCKPUMHHAHTOM.




KBagparHblii TpEXuiieH

36.
Pewmrenne ypaBHenui,
37, | CBOISIMXCS K KBaAPATHBIM
YpaBHEHUSIM
Pewrenne ypaBHeHUN METOAOM
38. | 3amensl mepeMeHHOI
PannonanbHbIe ypaBHEHHUS Kak
39 | MaTeMaTHYECKHEe MOJCIH
peabHBIX CUTYalU
40 Jleneane MHOTOYJICHOB
Kopuu MHOTOUnNena. Teopema
4]. Begy
[lenoe pauroHaibHOE
42.

ypaBHEHUE

Konmponvnas paboma no meme
"Keaopammuuiii mpéxunen.
Pewenue ypasnenuii,
CBOOAUUXCS K KBAOPAMHBIM
ypaeHenusm'"

OnuceiBaTh Ha IpUMeEpax METO]] 3aMEHbI IEPEMEHHOMN JJIs1 PELLICHUS] YPABHEHUM.

Haxooums KOpHU KBaJpaTHBIX ypaBHEHMH pa3nnuyHbIX BUIOB. IIpuMensars teopemy Buera un
oOpatHyto eil Teopemy. BBINONHATH pa3lioKeHHE KBAAPATHOTO TPEXWICHA HAa MHOMKHTEIH.
Haxooums KOpHU ypaBHEHHH, KOTOpBIE CBOJATCS K KBaapaTHbIM. COCTaBIIATH KBaJpaTHBIE
YpaBHEHUS M YypaBHEHHS, CBOJSIIMECS K KBaJpaTHBIM, SBISIOIIMECS MaTeMaTUYECKUMU
MOJEJISIMU PEAIBHBIX CUTYallui

HOBTOpCHI/Ie Hn CUCTCMaTHu3alus
yqe6Horo MaTcpHraia

IToBTOpEHUE U cUcTeMaTH3aLUs
y4eOHOTO MaTepuana Kypca
anreOpbI 8 Ki1acca

Hroropas KOHTPOJIbHAsA pa60Ta




Temamuueckoe nnanuposanue anzeopul 8 Knacc
(A.I Mep3nsak, B.b. Ilononckuii, M.C.Akup)

XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB ACATCIIbHOCTH YYCHUKA

<
4=y Ha ypOBHE y4€OHBIX JIEHCTBHI
8 | Conepxxanue yueOHOTO (1 yp ya )
=
S MarepHala
<
=
o
&}
=
S
s
[ToBTOpenue kypca anreOpsl 7 Kiacca 7
Thasa 1. 64
PanmionanbHbIE BRIpaKEHUS
1 PanoHaneHsIe 1podu 3 | Pacnosnasams uensie palMoHabHBIC BBIPAKEHUS, TPOOHBIC PpallMOHATBHBIC BBIPAKECHHUS,
- MIPUBOIUTH TPUMEPHI TAKUX BBHIPOKCHUM.
OCHOBHOE CBOMCTBO
2 . 4 | @opmyruposams:
panoHaIbHOM TpoOu . .
onpeodenieHus:  PAIMOHAIBHOTO  BBIPAKCHHUS, JONMYCTUMBIX  3HAYCHUH  IEPEMEHHOM,
O e —— TOXXIECTBEHHO PAaBHBIX BBIPAKECHUM, TOXKJIECTBA, PABHOCUJIBHBIX YPAaBHEHUH, PAIMOHAIBHOTO
3 | paunonambubix npobeii ¢ 4 | ypaBHEHHS, CTEIEHHM C HYJIEBBIM TIOKa3aTejaeM, CTENEeHH C 1EeJIbIM OTPHUIATEIbLHBIM
OJMHAKOBBIMH 3HAMCHATCISIMU IMOKa3aTcjieM, CTAaHAAPTHOI'O B A YHClia, 06paTHOI>i IIPONMOPIUOHATIBHOCTH,
ce0licmeéa: OCHOBHOE CBOWCTBO paIlMOHAJIBHONH JpOOHM, CBOWCTBA CTENCHH C IEJIbIM
CI10)KeHHE U BEIYUTAHUE
4 | paumonambHeIx p o6eii ¢ 9 MoKazaresneM, ypaBHEeHUH, QyHKIUU Y = 3
PasHbIMH 3HAMCHATCIIAMHA npasuia: CIOXEHUs, BBIYMTAHMS, YMHOXKEHHMS, JIEleHHs apoOed, BO3BelcHHs OpoOH B
CTEIICHb; YCIIOBUE PABEHCTBA IPOOH HYIIIO.
Koumponvnas paboma no meme 24 vp AP y
Jlokazvieams CBOMCTBA CTEIICHHU C IIEJIBIM MOKa3aTEJEM.
«Cnootcenue u ebluumanue 1

PAYyUOHAbHBIX OpOobeti»

Onucvigams TpapuuecKrii METO]] pellieHHs ypaBHEHUH ¢ OJTHON IepEMEHHOM.
IIpumensimyb OCHOBHOE CBOWCTBO pallMOHAJIBLHOW JpoOU Ui COKpALIeHUs U MpeoOpa3oBaHUs




YMHOKEHUE U JIETICHUE
palnoHaIbHBIX Ipo0ei.
Bo3Benenue paunoHaIbHOM
Ipo0Ou B CTENIEHB

ToxaecTBEeHHbIE
peoOpa3oBaHMsI PallHOHATBHBIX
BBIpAKEHUN

Koumponvnasa paboma no meme
«Ymnoorcenue u oenenue
PAYUOHANBHBIX OpOOel.
Bozeeoenue payuonanvroti
O0podu 6 cmeneHvy

PaBHOCI/IJ'H)HI)Ie ypaBHeHI/ISI.
ParmonanbHble ypaBHEHHS

Crenelsb ¢ LEJIbIM
OTPHIIATEILHBIM MTOKa3aTelIeM

CBOJICTBa CTENEHHU C ILIEIIBIM
oKazaTeyeM

10

OyHKIUA Y = K u e rpaduk
X

Koumponvnasa paboma no meme
«Payuonanvnvie ypasnenus.
Cmenens c yenvim

k
nokasameiem. @yHKL}M}Z Y=—u
X

eé epagury

npob6eii. [IpuBoauTh npobu K HOBOMY (001eMy) 3HaMeHareno. HaxoauTs cymMMmy, pa3HOCTb,
NpOU3BEJCHHE M YacTHOe JpoOedl. BBINONHATE TOXKAECTBEHHbIE IPeoOpa3oBaHUs
palMoHaIBHBIX BEIPAKCHUH.

Pewams ypaBHEHUs ¢ IEPEMEHHOW B 3HAMEHATEJE IPOOH.

Ilpumensamsb cBOWCTBA CTETIEHHU C IIEJIBIM ITOKa3aTeIeM /sl IpeoOpa30BaHuUs BbIPAXKEHUM.

3anuceleamp 4uCia B CTaHJapTHOM BUIC.

k
Buinonnams nmoctpoenue u urenue rpaduka GyHKIUU Y = —
X

I’nasa 2. KBagpaTHble KOpHHU.

35




JlelicTBUTENBHBIC YUCTIA

Oynxius Y = X° 1 eé rpadux

Onucvléams: TIOHITHE MHOKCCTBA, 3JICMCHTa MHO>KCCTBA, CIIOCOOBI 3aaHns MHOXCCTB,
MHOKCCTBO HaTypaJbHbIX YHUCCJI, MHOKCCTBO LCJIBIX YUCECJI, MHOKCCTBO PAllMOHAJIBHBIX

5
1 YHCEeJl, MHOYKECTBO JEHCTBUTENBHBIX YUCET U CBSI3U MEKY ITUMU YUCIOBBIMU MHOKECTBAMY;
CBSI3b MEXy OECKOHEUHBIMU JCCATHUHBIMU APOOSMH U PATHOHAIBHBIMU, HPPALUOHATBHBIMA
YHCIIaMU.
KBagparHsle KOpHHU.
. . Pacnosnasams panroHalibHble U UppalMOHATIbHBIE Yncia. [I[puBoaUTE IpUMEpPHI
12 | Apudmernyeckuii KBaapaTHbIA 5
KopeHb palMOHATIBHBIX YHUCEN U UPPALMOHATILHBIX YHCE.
3anucvléams ¢ TOMOIIBIO GOPMYI CBOMCTBA JEMCTBUI ¢ J€MCTBUTEIBLHBIMU YHCIAMHU.
13 | MHOXECTBO M €10 SIeMeHTEI 2 | Popmynuposams:
onpeodeneHus. KBaJpaTHOTO KOPHS U3 YKCIIa, apu(PMETHUYECKOTO KBaIpaTHOTO KOPHSI U3 YUCIIa,
TonmuoxecTso. Onepaiy Haz o | PaBHBIX MHOKECTB, MOJIMHOKECTBA, IEPECEYECHHIS] MHOXKECTB, 00BETMHEHHST MHOKECTB;
14 | muoxecTBaMm . 2
CBOWMCTBA: GYHKIMH Y = X, apu(PMETHIECKOTO KBAIPATHOTO KOPHS, PYHKITHH Y =~/ X .
15 | UHcroBEIe MHONECTBA 3 | Hokaszwieams cBOMCTBA apu(PMETHUECKOTO KBAPATHOTO KOPHS.
. 2
_ Cmpoums Tpaduku QyHKIHA y=X"U Y =+/X .
CaoiicTBa apr(PpMETHIECKOTO .
16 6 | Ilpumensamo NOHATHE APUPMETUIECKOTO KBAAPATHOTO KOPHS Ul BBIUUCICHUS 3HAUYCHUI
KBaJIpaTHOTO KOPHS .
BBIpaKEHUH.
TOXIEeCTBEHHBIE Ynpowamo Beipaxkenus. Pemats ypaBHeHuss. CpaBHUBATh 3HAUYECHHUSI BBIPKEHUHN. BBINOIHATH
Ipeo6pa3oBaHKs BHIPAXKCHHIL, . npeoOpa3oBaHue BEIPAXKEHUH C IPUMEHEHHEM BbIHECEHHS MHOXKHUTENS U3-110/ 3HaKa KOPHH,
17 | conepxamux apudmernueckue BHECEHHE MHOXKMUTEIS [I0]] 3HaK KOPHsI. BBINONHATE 0CBOOOKIEHHE OT UPPALUOHAIBHOCTH B
KBaJPaTHBIC KOPHH 3HaMeHarese JpoOu, aHaIu3 COOTHOUIEHUH MEX Ay YMCIIOBBIMU MHOYKECTBAMH U MX
3JIEMEHTaMU
18 | PyHKIMA Yy = \X 1 e€ rpaduk 4
Konmponvnas paboma no meme
«Ksaopamnule xopHu. 1
HeticmeumenvHule uuciay
I’nasa 3. KBagpaTHble ypaBHEHUS 47
KBanpaTHble ypaBHEHUS. 7 | Pacnoznasamv u npugooums NpUMeEpbl KBAJPAaTHbIX YPAaBHEHUH Pa3IMUYHBIX BUJOB (TIOJIHBIX,

19

Penienne HEMOIHBIX

HCIIOJIHBIX, HpI/IBeI[éHHBIX), KBaJApaTHBIX TpéX‘IJ’IeHOB.




KBaJPaTHBIX YPaBHCHUU

@opmyita KOpHEW KBaIpaTHOTO

Onucvligams B 00111EM BHJIE pEIIEHHE HENOJIHBIX KBAJPATHBIX YPAaBHEHUH.
Dopmynuposamsv: onpeoenenus: YpaBHEHUS NEPBOW CTENEHHW, KBAJApPAaTHOTO YpPAaBHEHUS;

20 6 | KBaapaTHOTO TpEXwieHa, AMCKPUMHHAHTa KBaJPAaTHOTO YpPaBHEHHs U KBAJAPaTHOTO
YpaBHCHUA TpEXujieHa, KOpPHSA KBaJApaTHOro TPEXWIEHa; OMKBAAPATHOIO YpPaBHEHHUS; CBOWCTBA
51 | Teopema Brera 6 | KBaIpaTHOTO TPEXIICHA; )
Teopemy Buera u oOpatHyro el Teopemy.
Koumponvnasa paboma no meme 1 3anucvieamv u Ookazvieams. (HOpMyTy KOpHEH KBaJpaTHOTO ypaBHeHHs. lccinemoBarh
«Keaopammnuvie ypasnenusy KOJIMYECTBO KOPHEW KBAPAaTHOTO YPaBHEHUS B 3aBUCHMOCTH OT 3HAKa €T0 JUCKPUMHUHAHTA.
S— Joxaszvieamv meopemor: Buera (mpsMyr0o u 00OpaTHYI0), O pa3jOKEHUM KBAJIPATHOTO
22 | Keanpataeii Tpéxunen 6 TpEéXWieHa Ha MHOXHTEIM, O CBOWCTBE KBAJAPATHOTO TPEXWICHA C OTPUIATEIHHBIM
Pemenue ypaBHeHui, ANCKPUMHUHAHTOM. 5 5
53 | cBOMAIMIXCS K KBaApaTHBIM 9 | OnmcpiBaTh Ha MPUMEpPaX METOA 3aMEHbI l'iepeMeHHOI/I JUTSL pEIIeHUs] ypaBHEHHH.
ypABHEHHSM Haxooums KOpHH KBaJIpaTHBIX YpaBHEHHUH pa3nu4yHbIX BUIOB. [IpuMeHsTh Teopemy Buera u
o0OpatHyto eii TeopeMy. BBITIONHITH pa3ioXkeHHWe KBaJpaTHOTO TPEXUICHA HAa MHOXKHUTEIH.
ParmonanbHbIe ypaBHEHUS KaK Haxooums KOpHHW ypaBHEHHH, KOTOPBIE CBOAATCS K KBaapaTHBIM. COCTaBIATH KBaJpaTHEIC
94 | MAaTEMaTHYECKUE MOJICIN 11 | ypaBHeHHS W ypaBHEHHS, CBOJSIIMECS K KBaIpPATHBIM, SBIISIOIIACCS MaTeMaTHUCCKUMHU
peaNbHBIX CUTYalUI MOJIEJIAIMU PEANbHBIX CUTYyalHil
Koumponvnasa paboma no meme
«Keaopamnuiti mpéxunen.
Pewenue ypasnenuii, 1
CBOOAUUXCS K KBAOPAMHBIM
VPAaBHEeHUAM»
[ToBTOpEHUE U cucTEMaTH3AIS 17
y4eOHOro Marepuana
[ToBTOpEHUE U cucTeMaTH3aIuUs
y4eOHOTO MaTepuana Kypca 16
anreOpbI 8 Ki1acca
HTorosas KoHTpoJbHAsA paboTa 1




Temamuueckoe naanupoeanue ceomempuu 8 knacc

(A.I'Mep3nsak, B.b.Ilononuckuii, M.C.Akup)

S Cooeporcanue yuebnoeo Romuuec
$ P Y meo Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU YYEeHUKA
§~ § mamepudiad yacoe (Ha yposHe yueOHbIX Oelticmauii)
S §
T =
[ToBTOpEHME Kypca reomeTpuu 7 1
KJlacca
YeTbIpEXyrobHUKH 26
.. llosichsamy, 4TO TaKO€ YETHIPEXYTrOJbHUK. ONMUCHIBATh AJIEMEHTBI YETHIPEXYTOJIbHUKA.
YeThIpEXYTroJIbHUK U €r0 2 .
1 SIICMEHTEL Pacnosnasams BBINTYKIIbIE U HEBBIMTYKIIBIE YETHIPEXYTOIbHUKH.
H306pasicames 1 HAXOAUTH HA PUCYHKAX YETHIPEXYTOJbHUKH PA3HBIX BUJAOB U UX DJIEMEHTHI.
2 Hapannenorpamm. CpoiicTBa 3 Dopmynuposams: onpeoeneHus: napasuiesorpaMmma, BBICOTBI napasiesiorpaMMma;
napajuiejiorpamMmma PSIMOYTOJIbHUKA, poMOa, KBajipaTa; CpeIHel TUHUU TPEYroJIbHUKA; TPATICIIUH, BHICOTHI
3. | Mpusnaku napamwienorpaMma 2 Tpaneiuy, CPESHCH JMHWUHM TPANCHuH; UCHTPATLHOTO YA OKPYKHOCTH, BIHCAHHOTO yIia
OKPY>KHOCTH; BIIMCAHHOTO U OMKUCAHHOTO YEThIPEXYTOIbHUKA;
4. | llpAMOyrobHIK 2 ceolicmea: TapajlelorpaMma, IpPAMOYroJbHHMKa, pom0a, KBagpara, CpPEIHHMX JIMHUM
Por6 5 TPEeYroJbHUKA U Tpareliy, BIUCAHHOTO YIila, BHIUCAHHOTO U OMKMCAHHOTO YEThIPEXYTOJIbHUKOB;
5. npusHaky: TapajuieJorpaMma, HpsIMOYroJIbHHMKa, pomOa, BIUCAaHHOTO M OMHCAHHOTO
6. | Keanpar 2 YeThIPEXYTOJILHUKOB.

' Jloka3vlieams: TEOPEMBI O CYMME YTIIOB YETHIPEXYTOJILHUKA, O TPayCHOIN Mepe BIUCAHHOIO yIJia,
Koumponvnas paboma no meme 1 O CBOWCTBax M TMpPHU3HAKAX MapajyielorpaMMa, MpsIMOYrOJbHHKA, poMOa, BIHCAHHOTO U
"YemwipéxyzonvHuxu'" OTIMCAHHOTO YETHIPEXYTOJILHUKOB.

Ilpumensamob U3y4eHHbIE ONPEAETCHNS, CBOWCTBA U MPU3HAKH K PEIICHUIO 33/1a4
7. | CpenHsisg TUHUS TPEYroJbHUKA 2
8 Tpanemnus 4
9. | UentpanbHeie 2




W BIIMCAHHBIC YI'JIbL

10.

Onucannas

U BIMCaHHAas
OKPYXHOCTH
YeThIPEXYTOJIbHUKA

HOBTOpeHI/IC Hu cucreMaru3anus
y4eOHOTo MaTepuasia

Koumponvnas paboma no meme
«Tpaneyus. Onucannas u
BNUCAHHASL OKPYIHCHOCTNU
Yyemulpexy20IbHUKA»

[TogoGue TpeyroabHUKOB

12

11.

Teopema daneca.
TeopeMa 0 mpONOPUHOHATIBHBIX
OTpe3Kax

12.

[TonoOHbIE TPEYTOTBLHUKH

13.

[TepBrrit mpu3HAK MO100MS
TPEYTrOJIbHUKOB

14.

Bropoii u Tpetnit
MIPU3HAKU TI0100Us
TPEYrOJbHUKOB

HOBTOpeHI/Ie Hn CUCTCMaTHu3alus
yqe6Horo MaTcpHrajia

Konmponvnas paboma no meme
L1} "
Ilooobue mpeyeonbHuKos

Dopmynuposams’ onpedenenue OA0OHBIX TPEYTOJIbHUKOB;

ceéoticmeéa: MeluaH TPEYrojJbHUKA, OHCCEKTPUCHI TPEYroJIbHUKA, TMEepPEeCceKaoUIuXcs Xop,
KacaTeJIbHOW U CEeKyIIeH;

npusHaKy NoJ00usl TPEYrOJIbHUKOB.

Jlokazvieams: meopemor: daneca, 0 IPOMOPIHUOHATHHBIX OTPE3KaX,

0 CBOMCTBax MeIUaH TPEYroJbHUKA, OMCCEKTPUCHI TPEYTOJIbHHKA;

ce0Ucmaa: TIEPEeCEKaAIOIINXCs XOp/I, KacaTeIbHOM U CEKYIIEH;

npusHAaKy NoJ00usl TPEYrOJIbHUKOB.

Ipumenamob U3y4eHHbIE ONpPEAETICHNS, CBOWCTBA U MPU3HAKH K PELICHUIO 33/1a4

Pemrenne npssMoyrosibHbIX
TPEYrOJIbHUKOB

15

15.

MeTtpuyeckue COOTHOLIEHHUS
B IIPSIMOYT'OJIBHOM
TPEYrOJIbHUKE

Dopmynuposamy.
onpedeneHus: CHHYCa, KOCHUHYCa, TaHTEHCa, KOTaHIE€HCa OCTPOro yriia MNpsSMOYTroJIbHOTO
TPEYroJIbHUKA;




16. | Teopema [Tudaropa 4 ceéoticmea: BBIPAXKAIOIIME METPUUECKHE COOTHOIIEHHS B IPSIMOYTOJIBHOM TPEYrOJbHUKE MU
COOTHOIIEGHUS MEXJy CTOPOHAMH W 3HAUEHUSMU TPUTOHOMETPHYECKHX (QYHKIUH B
Konmponvnaz paboma no meme 1 IPSIMOYTOJILHOM TPEYTrOJbHHUKE.
"Teopema Iughazopa’ 3anucvieamo TPUTOHOMETPUUECKHUE bopMyIbI, BBIPAXKarIIne CBSI3b MEXIY
Tpuronomerpuueckue QpyHKIHHN TPUTOHOMETPUYECKHUMH (DYHKIUSMHU OJTHOTO M TOTO )K€ OCTPOTO YTJa.
17. | OCTPOro yrjia IpAMOyroabHOro 3 Pewams npsAMOYroJIbHbIE TPEYTOJILHUKHU
TpEYroabHUKa Jlokazvieamv. meopemy O METPUYECKUX COOTHOLIEHHUSIX B MPSAMOYTOJBbHOM TPEYTrOJIbHUKE,
teopemy [Iudaropa;
Petrenue npssMoyroyibHbIX
18. | TheVEONLHIKOR 3 @opmyvl, CBA3BIBAIOIINE CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC OJJHOTO M TOTO K€ OCTPOro yria.
peyr Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U 3HAUECHUS CUHYCa, KOCUHYCA, TAHI'€HCa
U KoTaHreHca ais yraoB 30°, 45°, 60°.
TloBTopenne u cucTemarnsais 1 Ilpumensamob U3y4eHHbIE ONIpEAETICHUS, TEOPEMBI U (POPMYJIBI K PEILIEHUIO 3a1a4
yueOHOTo MarepHuala
Koumponvnas paboma no meme
"PeuwieHue npsamoy2osibHuIX 1
mpey2onabHuKog"
MHOroyroJabHUKH. 12
[Inomane MHOrOyroJapHUKa
MHOTOYTrOEHUKN 1 Iosacuame, 4T0 TakoOE TIIONIAJAb MHOTOYTIOJIbHHKA.
19. OnuceIBaTh MHOTOYTOJIBHUK, €70 3JIEMEHTHI; BBINYKJIBIE U HEBBITYKIIBIE MHOTOYT OJIbHUKH.
[Tonarue nnomaau N306paxaTh 1 HAXOJUTh HA PUCYHKAX MHOTOYTOJIbHUK U €r0 JIEMEHThI; MHOTOYTOJIbHUK,
20. | MHOTOYTOJIbHHKA. 1 BIIMCAHHBIA B OKPYKHOCTb, U MHOTOYT'OJIbHUK, OTMCAHHBII OKOJIO OKPYKHOCTH.
[1nomanp npssMOyroiabHUKA Dopmynuposams’ onpedesienus. BIUCAHHOTO U OMMCAHHOTO MHOTOYTOJIbHUKOB, IIOLIAIH
[Tnomanp 5 MHOT'OYTOJIbHUKA, PABHOBEJIMKNX MHOTOYT OJIbHUKOB;
21. | mapamrenorpamma OCHOBHble C80UCMEa TIIOIAIU MHOTOYTIOJIbHUKA.
/loxazwieams: TEOPEMBI O CyMME YIJIOB BBIITYKJIOTO N-YrOJIbHHUKA, IUIOUIAAH PSIMOYTOJIbHUKA,
ITnomans 3 momagyd TpeyroJbHUKa, INIOMIAaau TpalCluH.
22. TpEYroJibHuKa Ilpumensamob U3y4eHHbIE ONIPEACTICHUS, TEOPEMBI U (POPMYIIBI K PEIICHUIO 3aa4
23. | Ilnomane Tpanenuu 3
[ToBTOpEHME U cCTEeMaTU3aALUS 1
y4eOHOT0 MaTepuaa
Koumponvnas paboma no meme 1

"Munoeoyzonvnuxu. IInowaow




| mnozoyzonvnuxa

IToBTOpEHUE
U CUCTEMAaTHU3aLMs
y4eOHOTO MaTepuaa

YnpaxHeHus

JUTsl TIOBTOPEHUS Kypca
TCOMETPHH

8 kJacca

Wrorosas koHTpoJsIbHas paboTa

Temamuueckoe naanuposanue anzeopot 9 ( Mopoxkoeuu A.I.; Amanacan JI.C.)

Komm
YECTB
CogeprxaHue yaeGHOr0 MaTepuaia XapakTepucTuKa OCHOBHBIX BUJOB JIEATEIBHOCTH YUECHUKA
0 (Ha ypoBHE YUCOHBIX TCUCTBU)
o 4acoB
S
[ToBTOpeHue Kypca anreOpsl 8 kiacca 6
I'maBal . HepaBeHcTBa U cUCTEMBI 22
HEPaBEHCTB
1 JIuneiinble 1 KBafpaTHLIC 6 Pacno3HaBars TMHEHBIEC U KBaJpaTHbIE HEPABEHCTBA, PEIIATh JUHEHMHBIC HEPABEHCTBA U
HCPaBCHCTBA KBaJIpaTHbIE HEPABEHCTBA C OJIHOM NIEPEMEHHOM, IPOOHO-paIlMOHAILHBIE HEPABEHCTRA,
HEpaBEHCTBA, COAEPIKaLIUEe MOAYJIb; UppallMOHAIbHbIE HEPABEHCTBA
2 PannonanbHbIe HEPAaBEHCTBA 5
-IIOHUMAaTh MPOCTEHIINE MOHIATUS TEOPUH MHOKECTB, IPUBOJUTH IPUMEPHI KOHEUHBIX U
3 MHoXxecTBa U onepaluy HaJl HUMU 4
OECKOHEUYHBIX MHOXECTB, 33/1aBaTh MHOKECTBA, HAXOIUTh O0BhEIMHEHUE U TTepeceueHue
4 CHCTEeMbI PaHOHATBHBIX KOHKPETHBIX MHOKECTB; OMUCHIBATH MHOKECTBO LEJIBIX YHCEI, MHOKECTBO PallMOHATBHBIX
HEPABEHCTB 6 YHCeJl, MHOKECTBO JICVCTBUTENBHBIX YUCEI, COOTHOLIEHUE MEXKY STUMUA MHOKECTBAMU;




5 KonTtponsHas pabota o Teme
«HepasenctBa. Cuctemsl 1
HEPABEHCTBY
I'maBa2. Cuctembl ypaBHEHHM 21

6 OCHOBHBIE TIOHATHUS 6

7 Mertoibl pereHust CUCTEM 6
YpaBHEHUU

8 CucreMbl ypaBHEHHI Kak
MaTeMaTHIEeCKHE MOJICTH peaTbHBIX 8
CUTYyallui

9 Koumponvnasa paboma no meme
«Cucrembl ypaBHEHUID) 1
I'maBa3 YwmcnoBbie GyHKITUN 29

10 OmnpeneneHnre YUCIOBOU (PYHKIIUH.
O6uactb onpenenenus. O6IacTh 5
3HaYeHUH QyHKUINUU

11 CrniocoObl 3amaHus GyHKIUN 3

12 CpoiicTBa (hyHKIIHI 5

13 YerHble 1 HEUETHbIE QYHKIIUU 3

14 | Konmponvuas paboma no meme 1
«Ceoticmea gynkyuii»

15 4

x",neN
b

DdyHKIMH y= ux

peiatb CUCTCMbI JIMHEHHBIX U KBaApaTHbIX HEPABCHCTB, CUCTCMbI PAllUOHAJIbHBIX HCPABCHCTB,
I[BOIZHBIG HCEpPaBCHCTBA, COBOKYITHOCTH HECPABCHCTB, HCPABCHCTBA, COACPIKAIINC MOAYJIb,
HppaMOHAJIbHBIC HCPABCHCTBA, 3a/Ia4 ITapaMeTpamM

Pewrats cucremsl ypaBHEHMI, IPOCTHIE HEIMHENHBIE CUCTEMBI YPAaBHEHUH JABYX
IIEPEMEHHBIX, OJHOPOIHBIE, UPPALMOHAIBHBIE, CHMMETPUYECKUE, CUCTEMBI C MOAYJIAMHU
Pa3JINYHBIMU METO/IAMY;

CTPOUTH rpaQUKu YpaBHEHUH C IBYMsI IEPEMEHHBIMU;

IPUMEHSTH IpauuecKuil METoJl, METO MOICTAHOBKHU, METO/] allre0panyecKoro CI0KEeHUs U
METO/I BBEJICHNS HOBOM NEPEMEHHOW MPH PEIICHUN NMPAKTHYECKHX 3a/1a4;

HCIIONB30BaTh (PYHKIIMOHAIBHO — TpaduuecKoe MPeACTaBICHHUE ISl PEIICHUS 1
HCCIIEIOBAaHUS YPABHEHUHN U CUCTEM

COCTAaBIIATh MaTEMATUYECKUE MOJICJIN PEAIbHBIX CUTYallil U paboTaTh ¢ COCTaBIEHHON
MOJIETIBIO.

Haxomuth 3HaveHus GyHKIWHU, 3aaHHON (popmysoi, Tabmuneid, rpadgukom, 1o ee
apryMeHTY; HaXOJJUTh 3HAYCHUE apTyMEHTa 10 3HAYCHHIO (DYHKIIMH, 3aJJaHHOM IpadUKOM WITH
TalOJuIIel; uccaeoBaTh (YHKIUIO HA MOHOTOHHOCTD, OTIPEACIISTh HAaHOOJIbIIIee 1 HANMEHBIIIEE
3Ha4YeHHEe (QYHKIIUHU, OTPAHUYCHHOCTD, BBIITYKIIOCTh, Y€THOCTh, HEYETHOCTh, 00J1aCTh
OTIPEJICIICHUs] 1 MHOKECTBO 3HAYCHUIT; MOHUMATh COJICPIKATESILHBIA CMBICI BaKHEHIITNX
CBOMCTB (DYHKIUH; 110 TpauKy GYHKIIUK OTBEYATh HA BOMPOCHI, KACAIOIIUECS €€ CBOWCTR;
pacrio3HaBaTh BUJbI H3y4aeMbIX QyHKIUH. [loka3piBaTh CXeMAaTHYECKH MOJIOKCHUE Ha
KOOPJIMHATHOM IJIOCKOCTU TpaguKoB QyHKINH BUIa

y=Cy=kx+m,y=kx?y=klXx,

y=+x ,y=|xl,y=ax®+bx+c




CBOMCTBA ¥ rpaduKu

16

B 3aBUCHUMOCTH OT 3Ha4eHUH KO3()(PUIIMEHTOB, BXOAAIIUX B (POPMYIIBI;

OTIMCBIBATh CBOWCTBA M3YYEHHBIX (DYHKIIHA, CTPOUTH X TPaPHKH;

__ N
q)yHKI_II/II/Iy_X ’nEN,I/IX 4
CBOHCTBA U rpauku IPUMEHSATH rpaduuecKue TPEACTABICHUS [P PEICHUH YPABHEHUH, CHCTEM, HEPABEHCTB.
17 _3 .
OyHKIMSA y= \/;’ €¢ CBOICTBA U 3
rpadux
18 Konmponvnas paboma no meme:
«YHucnosvie hynkyuu. Oynxyus 1
y=x" ee ceoticmea u spagux»
I'naBa 4.IIporpeccuu 18
19 YucoBbIe OCIE0BATEILHOCTHU 6
Pacnio3naBate apudmMeTHIecKre U reOMETPHUYECKIE IPOTPECCHH; PElIaTh 3a/1a4H C
20 Apudmernueckas nporpeccus 5 puMeHeHreM (opMyIibl OOIIEro YiIeHa U CYMMbl HECKOJIBKUX MEPBbIX WIEHOB peliaTh
TEKCTOBBIE 3a/1a4l aNreOpandeckKuM METOI0M, HHTEPIPETHPOBATh OJTYICHHBIH PE3yIIbTaT,
21 T'eomerpiraeckas nporpeccus 6 MIPOBOJIUTH OTOOP PEIICHUM, UCXO S U3 POPMYTUPOBKH 3aJaUH.
22
Koumponvnasa paboma no meme
1
« IIpoepeccuuy
I'maBa 5 . DeMeHThl KOMOMHATOPHUKH |, 18
CTaTUCTUKH U TEOPUU BEPOSTHOCTEN
23 KombOunaropusie 3agaun 5 .
[IpoBoIUTH HECTIOKHBIE TOKA3ATENIbCTBA, TOMYYaTh MPOCTEUIIINE CIEACTBHS U3 U3BECTHBIX
24 CTaTHCTHKA IM3aiiH HHGOPMALUH 5 WM paHee MOJIyYeHHBIX YTBEP)KICHUH, OLIEHUBATh JIOTHUECKYIO MPAaBUILHOCTD PACCYKICHU,
UCIOJIb30BaTh IPUMEPHI JUI WUTIOCTPAIIMH U KOHTP MPUMEPHI JIIsI ONTPOBEPIKEHUS
25 Hpocreiimme BEpOATHOCTHBIE 3a1a4H 5 yTBepkaeHUi; M3Bnekars nHpopmanuio, NpeAcTaBICHHYIO B TaOIUIIaX, HA AUarpaMMax
rpaukax, COCTaBIATh TAOJIUIbI, CTPOUTH AUATPAMMBbI U TpaHKH; peraTh KOMOMHATOPHBIE
26 DKCnepyUMeHTaIbHBIEC IaHHbIE U
2 3aJauy MyTeM CUCTEMaTHYeCKOTro rnepedopa BOZMOXKHBIX BAPHAHTOB, a TAKXKe

BEPOSITHOCTH COOBITUI




27 | KonrponbHas paboTa 1mo reme
1
«Kombunatopuka. BeposiTHOCTB»
28
Hrorosoe nmoBropenue 22

C UCIIOJIb30BAHUCM IIpaBuJjia YMHOXCHUSA; HAXOJUTh padMax, MOy, CPECAHCC 3HAYCHUC,

HaxXoauTb 4aCTOTY CO6BITI/ISI, HCIIOJIb3YyA COOCTBEHHBIC HaGJIIO[[eHI/ISI " I'OTOBBIC
CTATUCTUYCCKUC NAHHBIC, IPUBOANUTH HNPHUMECPHLI JOCTOBCPHBIX U HEBO3MOKHBIX COOBITHH

HaXOJMUTb BEPOSITHOCTH CIIy4ailHBIX COOBITUIN B IPOCTEUIINX CAydasiX.




Temamuueckoe naanupoeanue aﬂzeﬁpbl 9 knacc

(A.I.Mep3nax, B.M.Ilonakoes)

3| Coo 6 Konuuec
$ ooepacane yueonoco meo Xapaxmepucmuka oCHO8HbIX 81008 OesIMeNbHOCMU Y4eHUKA
] py Mamepudid yacoe (Ha yposHe yueOHbIX Oeticmautl)
= <
< §
S
[ToBTOpenue kypca anreOpsl 8 kiacca )
Inasa 1 40
Ksanparnunas ¢yHKIus
1 | DyHKuusA 3 Onucvieams nousmus.; QYHKINN KaK MPaBWIA, YCTAHABIHMBAIOIIETO CBSI3b MEXIY dJIEMEHTaAMHU
JIBYX MHOKECTB, OTOOPaKEHUS OJTHOTO MHOYKECTBA HA JPYroe Kak CHHOHHUM TOHSTHS ()YHKITHH,
Bo3spacranue u yoriBanme CIIOKHOM (DYHKIIHH.
yrkuun. Hanbosinee u 4 Onucvleams ciocoObI 3a1aHus QYHKIIUNA, METOJ] HHTEPBAJIOB.
2. HANMCHBIICC 3HAYCHUA (DopMyﬂupogamb"
yHxIHH onpedenenus: rpabpuka QyHKIUU, HYJIS (YHKIIUN; TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA (PYHKITHH;
T ST ——N— 5 GbyHKIIMKM BO3pacTaromieil (yObIBaroIieil) Ha MHOXKECTBE, YETHOW W HEYETHOW (yHKIHH,
3. YH HauOOJIBIIIETO W HAWMMEHBINETr0 3HAauYeHWHd (DYHKIMH, KBaJpaTUYHOW (PYHKIMH, KBaJPaTHOTO
HEPaBEHCTBA;
[TocTpoenue rpaduxon 3 ’
4. bynxaii y=kF(X), y=F(kx) meopembl 0 c8olicmeax. BO3pacTarolleil u yobiBaromiei pyHKIUN, YeTHOW U HEYeTHON (PYyHKIIUU;
) ~ (v}
TTocTpoeHue rpadiKoB ceoticmea KBaIpaTUUHON QPYHKIUU;
. b Kpnﬁ -f()IZ)+b —f(x+a) 4 npasuia oCTPOeHUs rpadukoB PyHKIHI C TOMOIIBIO TPeoOpa30OBaAHMIA.
YHRIHA Y Y Jloxaszvieams: TEOPEMBbI O CBOWCTBaxX Bo3pacrawiei (yObiBaromieid) (QyHKIHH, YETHOW U
ITocTpoeHue rpaguKoB HCUCTHOM (yHKLIMIA.
. 4 i i + +
6. | dymmit y=F(|x]), y=[f(X)| Cmpoums tpaduku GyHKIME ¢ nomoineio mpeodpasoBanmii  f(X)—f(x)+a, f(X)—f(x+a),
f(x)—kf(x), f(x)—F(kx), f(x)ﬁf(u| x|) u f()— | f(x) | - ) )
Koumponvnas paboma no meme . Cmpoumpw Tpaduk kBaapaTuuHoil ¢pynkuuu. [lo rpaduky KkBagpatuuHoil GyHKIUU OMUCHIBATH €€
" Ilocmpoenue epaguxos CBOMCTBA.
pymryuir Onucwiéams CXeMaTUIHOE PACTIOJIOKEHHE MapadoIbl OTHOCUTEIBHO OCH abCIIMCC B 3aBUCIMOCTH
KBampaTiunas GpyHKINS, o8 . OT 3Haka crapmiero kodhduimeHTa M JUCKPUMHUHAHTA COOTBETCTBYIOIIETO KBAJPaTHOTO
7. TpEXUIICHA.

rpaduK U CBOMCTBa




Perenue kBajpaTHbIX 5 Pewams xBampaTHbIC HEPABEHCTBA, HCIIOJB3YSI CXEMY PacIOIOKEHHUs apadoiIbl OTHOCHTEIILHO
8. | mepaBenctn ocu abcuucce, HEPaBeHCTBAa METOJIOM HHTEPBAJIOB.
Hccnedosams yciioBusl paciiosIOKESHUS HYJICH KBaJAPaTUYHOW (PYHKIIUH OTHOCUTEIBHO 3alaHHBIX
Penienne HepaBEeHCTB METOI0M 6 TOUEK
9. | uarepanos
Koumponvnas paboma no meme 1
" Keaopamuunas ¢ynkyus'"
Inasa 2
VYpaBHeHUsI ¢ IBYMs IEPEMEHHBIMU U 26
UX CHCTEMBI
VYpaBHEHHUE C AByMs 5 Onucvisams TpapuUIecKuil METOJ] PElICHHUsT CUCTEMBbI JIByX YpaBHEHHI C JBYMs MEPEMECHHBIMHU,
10. | mepemenHBIMH U ero rpaduK METOJI TOJCTAHOBKM M METOJ| CJIOKEHHS W YMHOXCHHS, METOJ 3aMEHbI TEPEMEHHBIX JUIs
pEIICHHUS] CUCTEMBI JIBYX YPABHEHHUH C JIBYMSI IEPEMEHHBIMHU.
I'padmueckue METOIbI pelICHHUS Dopmynuposams:
11, | CHCTEM ypaBHEHUH C JIBYMs 3 onpedeienus; PEIICHAS yPaBHCHUS C JBYMs IEPEMEHHBIMH, TpadWKa YpaBHEHHS C JABYMs
HEPEMCHHBIMU MePEMEHHBIMH, PABHOCHIIBHBIX CHCTEM YPAaBHEHHUH C IBYMS TIEPEMEHHBIMH, CHCTEMBbI-CIICICTBUS,
= OJTHOPOJHOTO MHOTOUJICHA, CHMMETPUYECKOT0 MHOTOUWICHA;
Pemenue cucrem ypaBHeHUM € N . N
npasunia TMOCTPOEHHUS TpadUKOB ypaBHEHHH C TOMOIIBI0 mpeoOpaszoBanmii Buma F(Xy)=0 —
1, | e o5 | FOriy)=0, F(xy)=0 — F(xy+b)=0, F(xiy)=0 — F(-Xiy)=0, F(xiy)=0 — F(x;-y)=0, F(xiy)=0 —
I0/JICTAHOBKH U METOIaMH F(kx;y)=0, F(x;y)=0 — F(x;ky)=0, F(x;y)=0 — F(| x| ;y)=0, F(x;y)=0 — F(x; | y | )=0;
CIIOXKEHHS 1 YMHOKCHHUS _
Memoobl: TOJCTAaHOBKH, CIIOKCHUS, YMHOXCHHs, 3aMCHBI IEPEMEHHBIX JUII CHUCTEM JIBYX
13. | Meroj 3aMeHBI IEPEMEHHBIX ypaBHEeHHH ¢ ABYM1 IIEPEMCHHBIMU, 5
JpyTHe CHOCO6bI peleHus 5 meopeMmbl: 0 CBOUCTBAX PABHOCUIIBHBIX CHCTEM YPAaBHEHHI, 0 CHMMETPUYECKOM MHOTOYJICHE
CHCTEM YpaBHEHUII C IByMsI
HePEMEHHBIMH
14. | Cucrembl ypaBHEHUN
(HEepaBEHCTB) Kak 5
MaTeMaTHYECKUE MOCIU
peabHBIX CUTYAIHi
Koumponvuas paboma no meme
" Vpaenenus c osyms 1

nepeMeHHbIMU U UX cucmemol "'




Tnasa 3
HepaBeHncTBa ¢ 1ByMs IepeMEHHBIMU U

20

HUX cucTemMbl. JlokazarenbCTBO

HEPaBEHCTB

15. | HepaBencrBa ¢ 1Bymst 4 Onucvleams nowsimusi; HEPABEHCTBA C JABYMS NEPEMEHHBIMH, CHCTEMbI HEPABEHCTB C JIBYMS
MIePEeMECHHBIMU NEPEeMEHHBIMH, TpapUYeCKHe METOJbl PEHICHHWs CHUCTEM JIBYX HEPaBCHCTB C JIBYMS

NepEeMEHHBIMHU.

16. | Cucrembl HEPABCHCTB C ABYMs 4 Onucvieams. OCHOBHBIE METOIBI JIOKA3aTE/ILCTBA HEPABEHCTB.
nepeMeHHbIMU Dopmyuposam:

17. | OcHoBHE® METOMH! onpeoeneHus: PEIIEHHS HEPABEHCTBA C JABYMS MEPEMEHHBIMIL rpaguka HEpaBEHCTBA C JBYMsI
IOKA3ATENbCTBA HEPABCHCTE 5 HepeMeHHEIMH, JUHEWHOTO HEPaBEHCTBA C JBYMS IEPEMEHHBIMU, PABHOCHIBHBIX CHCTEM

ypaBHEHUH C ABYMsI IEPEMEHHBIMH.

18. | HepaBeHCTBa MEKIy CPEAHHME Jloxasvieamsb: HEPABEHCTBO MEXIY CPETHUMH BEJIMYUHAMH, HepaBeHCTBO Komm-byHskoBckoro
penuunnamu. HepaBeHCTBO 5 H300pasicamv Ha KOOPJIUHATHOW TJIOCKOCTH MHOXECTBA TOUYEK, 3a/1aBacMble HEPAaBEHCTBAMH C
Komu-ByHsAKOBCKOTO JBYMsI TIEPEMEHHBIMH U UX CUCTEMaMH.

Ilpumensimv OCHOBHBIE METOJIBI IOKA3aTEIHCTBA HEPABEHCTB
[ToBTOpEHME M CHCTEMaTH3AIUS 1
y4eOHOTro MaTepuasia
Konmponvnas paboma no meme
" Hepasencmea ¢ 08yms 1
nepemMeHHbIMU U UX cucmemol "

Thasa 4 20

Crenennast GyHKIUS

19. | Crenennas QpyHKIus C 2 Dopmynuposams ONpeeIeHNE CTENEHHON QYHKIIMKA ¢ HAaTypaJbHBIM TMoKa3aTeneM. OnuchiBaTh
HaTypaJIbHBIM TOKa3aTelieM CBOMCTBa CTENEHHOW (YHKIMH C HATypalbHBIM IIOKa3aTeleM, BbIAENsAs ciaydau 4YETHOU U

Heu€éTHOUM creneHu. CTpouTh rpaduku (QyHKIUN Ha OCHOBE rpaduka CTENEeHHOW (PYHKIUU C

20. | OGparuas pyHkuus 2 HaTypaJIbHbIM NIOKA3aTEJIEM.

1 - Dopmynuposams onpeneneHne KopHs (apupMeTHIecKoro KOpHs) N-i CTENEeHH, a TaKkKe TeOPEMbI

) Onpenenenne kopHs N-oii 4 0 €ro CBOWCTBAaxX, BBIACNAS Clydyaul KOpHeW 4ETHOW M Heu€THoUl cremeHu. Haxomauth oGmactu
CTerceHH ONIpeNIeNICHUs] BBRIPAXKEHUH, COAepKAIIUX KOPHHU N-i1 cTeneHu. Pemats ypaBHeHuUs1, CBOASIINECS K
22. | CoiicTBa KOpHS N-0H CTETeHU 6 YPABHEHHIO X' =2.

Buinoanams TOXKIECTBEHHEIE HpeO6pa3OBaHI/IH BBIpa)KCHI/II\/'I, COACPIKAIINX KOPHHU N-it CTCIICHU, B




Crenenb ¢ palliOHaIbHBIM

YaCTHOCTH, BBIHOCUTb MHOJKHUTCJIb U3-TI0J 3HAKa KOPHA N-oi CTCIICHHU, BHOCHUTh MHOKHTCIIb 110

23. | mokasareneMm u e€ CBOMCTBa > 3HAK KOPHS N-0#f CTENEeHU, 0CBOOOKIATHCS OT UPPAIIMOHATILHOCTH B 3HAMEHATEIH JIPOOH.
Dopmynuposams ONPENEIECHUE CTENEHU C PALIMOHAIBHBIM II0KA3aTeIeM, a TAaKXKE TEOPEMBI O €&
Konmponvnas paboma no meme 1 CBOMCTBaX. BBIMONHATH TOXIECTBEHHBIE MPEOOPa30BaHUsl BRIPAKEHHUH, COAEPKAIIMX CTENEHH C
" Cmenennas gpynxyus ™ paIMOHAILHBIM MTOKA3aTeIeM
Inasa 5 23
YucnoBele NOCIEA0BATENbHOCTH
24. | YucrnoBble MOCIeA0BATEIBHOCTH 2 Ilpusooumsv npumepwvi: NOCIENOBATEIBHOCTEN; YUCIOBBIX MOCIEIOBATEIBHOCTEH, B YaCTHOCTHU
apuMETUYECKON U TEOMETPUUECKON MPOTPECCUM; YUCIOBBIX MOCIEA0BATEIHHOCTEH, NMEIOIINX
25. | Apudmernyeckas nporpeccus 4 MpeaeN; WCIOJIb30BaHUS TMOCIEAOBATEIIBHOCTE B pEATbHOW JKU3HU; 3a/Ja4, B KOTOPBIX
paccMaTpuBalOTCA CyMMbI ¢ OECKOHEYHBIM YHCIIOM CIaraéMblX.
26. | Cymman TICPBBIX AICHOB 4 Onucvieams ~ nousmus:  TOCIEAOBATENbHOCTH; WIE€HA IOCIEI0BATEIIbHOCTH; KOHEYHOMU
apH(MeTH1ECKOH mporpeccru MOCJIEI0BATENIbHOCTH; OECKOHEYHOM IOCIIeIOBATEIbHOCTH; IOCIEeI0BATEIbHOCTH, HMEoIen
27. | Teomerpuueckas nporpeccus a npeien; crnocoObl 3a/1aHus MOCIEA0BATEIbHOCTH; B qélla COCTOHT 32/1aa CYMMHPOBAHHS.
Buvluucname 4ieHbl TMOCIENOBATEIbHOCTH, 33JaHHOM (opMylnol KOpHA N-0i CTENeHW WiIH
28. | CymMa N mepBbIX WICHOB 3 PCKYPPEHTHO.
TrE€OMETPUYECKON IIPOTPECCUH Dopmynuposams:
onpedeneHusi;  CTAllMOHAPHOM  MOCIEAOBATENbHOCTH,  apU(PMETHUYECKOH  MPOTpecCuu,
29. | [IpencraBnenue o mpenene F€OMETPHUUECKOU MPOTPECCUH;
nocnenoBaresbHOCTH. Cymma CBOMWCTBA YJICHOB T€OMETPUIECKON 1 apu(METHUECKOM MPOTPECCHH.
0ECKOHEYHOM reoMeTpUUYecKOit 3 3aoasams apuPMETHIECKYIO U TEOMETPUUECKYIO POTPECCUU PEKYPPEHTHO.
MIPOrpeccuu, y KOTOpOil MOAyIb 3anucvieamv u Odoxazvieamyv: (HOPMYIbl 00IIEro uieHa apu(pMETHUYECKOW U TeOMETPUYECKON
3HAMEHATENs] MEHbIIIE €IMHUIIBI nporpeccuii, (QopMynbl CyYMMBI N TEPBBIX YJICHOB apU(PMETHUYECKOH M TI'E€OMETPHUYECKON
nporpeccuii; GopMyibl, BbIpa)KaolUe CBOWCTBA WICHOB apu(PMETHYECKON U reoMeTpHUYecKoi
30. | CymmupoBaHue 2 porpeccHii.
Buiuuciams cyMMy 0€CKOHEYHOM T€OMETPHUECKOI MPOTPECCHH, Y KOTOPOK MOJIySb 3HAMEHATEIS
Koumponvnasa paboma no meme
" MeHbIIe equHUIbL. [IpencTaBnars 6eckOHEUHbIE IEPUOAHUECKUEe IPOOH B BUJIE OOBIKHOBEHHBIX.
Hucrogeie " 1 Pewamy HecnoxHbie 3a]a4 HA CYMMUPOBaHKE
nocn1e008amenbHOCmu
Inhasa 6
DOneMEHTHI CTATUCTUKU U TEOPUU 20
BEPOSITHOCTEMN
31. | HaganbHble cBeieHUs O 1 Ilpusooumsv npumepwvl: MHAYKTUBHBIX PACCYXICHHM, HCIOJIB30BaHUS KOMOMHATOPHBIX MPaBUII

CTaTUCTUKEC

CYMMbI W TIPOU3BCACHUSA, CJ'Iy’-IaI\/'IHBIX CO6BITI/II71, BKJItO4asl JOCTOBCPHBIC U HCBO3MOXKHBIC




32. | Cratuctuveckue 9 COOBITHSI; ONBITOB C PaBHOBEPOSTHBIMU HCXOJAMH; HCIIOJIB30BAHHS BEPOSTHOCTHBIX CBOWCTB
XapaKTePUCTUKH OKPYKAOIIUX SIBJICHHA.
Onucviéams METOJlT MAaTEMATHUECKON WHAYKIIUHU, PA3IMYHBIC CXEMBI JOKAa3aTeIbCTBA METOJIOM
33. | Onepanuu HaJl COOBITHSIMU 3 MATEeMaTHUECKOH MHYKIIHH.
34. | 3aBUCUMBIC U HE3aBUCHUMBIC Popuyip Og_amb:
3 onpeoeieHusi:  YIOPSJOUYECHHOTO MHOXECTBA, TICPECTAHOBKH, pa3MEIICHHS, COYCTaHUS,
coOHITRA JOCTOBEPHOTO COOBITHSI, HEBO3MOXKHOTO COOBITHS; KIACCHYECKOE OIPEICIICHUE BEPOSTHOCTH;
35. | [coMeTprUecKas BEPOATHOCTD 3 IpaBWIa; KOMOMHATOPHOE MPABUIIO0 CyMMBI, KOMOMHATOPHOE MTPABHIIO IPOU3BEICHHSL.
Jokazvieams ¢popmynsi: TSI HAXOKJICHUS KOJIMYECTBA TIEPECTAHOBOK, pa3MEIICHUH, COUETaHuH,
36. | Cxema Bepuymm 3 BBIPKAIOIIUE CBOWCTBA COYCTAHHA.
1Ip08o0umsb OMBITHI CO CITYYAHHBIMHA UCXOIAMH.
37. | CayuaiiHble BEJTMUYMHBI 2 [TosicHATs W 3ammCchIBaTH (POPMYITY HAXOXKICHHS YaCTOTBHI CIY4alHOTO COOBITHsA. ONHUCHIBATH
CTAaTHCTUYECKYIO OIICHKY BEPOSTHOCTH CIY9alHOTO COOBITHSA. HaxomuTh BEpOSITHOCTH
38. | XapakTephCTHKH CIIy4aiiHOM CIIy4aifHOTO COOBITHSI B OTIBITAX C PABHOBEPOSITHBIMHU HCXO0JIaMU
BenuunHEL [IpeacraBinenue o 2
3aKOHE OOJIBIIMX YHCET
Koumponvnasa paboma no meme
" Dnemenmor cmamucmuku u 1
meopuu eeposmuocmett "'
[ToBTOpEHUE U cucTEeMaTH3aAIMS 26
y4eOHOTro MaTepuana
[ToBTOpEHUE U cucTEMaTH3AIMS 20
Kypca anredpsl 9 kiacca
Hrorosas koHTpoabHas paboTa 1
TpenupoBoyHbIEe PaOOTHI 5

Cratl'pag OI'D




Temamuueckoe naanupoearnue aﬂeeﬁpbt 9 knacc

(A.I Mep3nsak, B.b. Ilononckuii, M.C.Akup)

2| Cooeparcanue yuebnozo Romuwec
$ meo Xapaxmepucmuka 0CHOBHBIX 6UA0E OeAMENbHOCHIU YUEHUKA
& g mamepudid yacoe (Ha yposHe yueOHbIX Oeticmautl)
[ToBTOpenue kypca anreOpsl 8 kiacca 7
I'nasa 1. HepaBeHcTBa 30
1 | YucnoBsle HepaBeHCTBa 4 Pacnosnaéams ¥ TPUBOIMTH TIPUMEPHI UHCIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMH,
. JIMHEHHBIX HEPABEHCTB C O{HOM MEePEMEHHOMH, TBOHHBIX HEPABEHCTB.
2 | OcHOBHBIE CBOMCTBA YMCIIOBBIX D )
OpMYAUPOBATY:
HCpaBCHCTR onpedenenus: CpaBHEHHS [ByX UHCEN, peIIeHHs HepaBeHCTBA C OJHOM NepeMeHHOM,
3 | Cnosxenne u yMHOKEHHE PABHOCHIILHBIX HEPABEHCTB, PEIIEHHs CHCTEMBI HEPABEHCTB C OJHOI IepeMeHHOMH, 00macT
YHCIIOBBIX HEPABEHCTB. 5 ONCICTIEHNS BHIPAKEHIIS:
OucHuBAHNE 3HATCHAA C601icMEa YUCIIOBBIX HEPABEHCTB, CIOKEHUS M YMHOKEHHS YUCIOBBIX HEPABEHCTB.
BRIP&KCHHA _ Jlokasviéamy: CBOWCTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHHH M YMHOKEHHMH YHMCIOBBIX
4 HepaBeHCT]ia C OJIHOM 2 HEpABEHCTB.
TICPCMCHHOM Pewiamp nWHEHHbIE HEPABEHCTBA. 3aNMCHIBATL PEIICHHS HEPABEHCTB M HMX CHUCTEM B BHJC
5 PeI_HeHI:IC JIMHCHHBIX HCPaBCHCTB 7 YUCIIOBBIX POMEKYTKOB, OOBEIMHEHHUS, IEepeceuyeHHs 4YUCIOBBIX IPOMEXKYTKOB. Pemars
¢ OZIHOM EPEMCHHOU. CHCTEMY HEpaBEHCTB C OJHOH nepeMeHHON. OLeHUBAaTh 3HaUYeHUE BhIpakeHHs. M300paxarh Ha
uciosbre NPOMEKyTKH KOOPJMHATHOM NPAMOIA 3alaHHbIE HEPABEHCTBAMHU YHCIIOBbIE IPOMEKYTKH
6 | Cucrembl TUHEHHBIX
HEPABEHCTB C OHOM /
TIEPEMEHHOHN
[ToBTOpEHUE U CHCTEMATHU3ALUS 1
yue6HOro MaTepuana
Koumponvnas paboma no meme 1
"Hepasencme "
Inasa 2. KBagpatuunast QyHKIUsS 44
7 | IloBTOpEHUE M pacIIUpeHue 4 Onucvisams noHATHE (QYHKIUM KaK MPaBUia, YCTAHABJIUBAIOIIETO CBA3b MEXKIY SIIEMEHTaMU

CBeJIEHUH 0 QYHKITNH

JABYX MHOXKCCTB.




8 | CaoiicTBa (hyHKIUH

Dopmynuposamy.
onpedenenusi: HyAs (QYHKIUH; TMPOMEKYTKOB 3HAKOTOCTOSHCTBA (QyHKIHMH, (DYHKIUH,

9 | IlocTpoenue rpaduka GyHKIHH 3 BO3pacTaromieil  (yObIBarolieil) Ha MHOXKECTBE, KBAaApaTHUYHOM (YHKIMHU; KBaJAPATHOTO
y = kf (x) HEpaBEHCTBA,

10 | ITocrpoenue rpadukos cgolicmea KBalpaTUIHON (pyHKINU;
dynxuuii y = f(x) + b 4 npasuia NOCTpocHHs rpadukoB QYHKIUMH ¢ TOMOIIBI0 peodpa3oBanuii Buga f(X) — f(x) + b;

f(x) — f(x + a); f(x) — kf(X).
ny=f(x +a) Cmpoumb rpaduku GyHKIHUH ¢ moMoLIbI0 peoOpa3zoBanuii Buaa f(x) — f(x) + b; f(x) — fix +

11 | KBamparuuHas GpyHKIHsI, €€ 7 a); f(x) — kf(x).
rpauk ¥ CBOWCTBA Cmpoumpw Tpaduk kBaapaTuuHoil ¢pyHkuuu. [lo rpaduky KkBagpaTuuHO QYHKIINK OMUCHIBATH €€
Konmponvnas paboma no meme 1 CBOICTBA.

"Keadpamuunas gpynkyus" Onucvleams CXeMaTHYHOE PACIIOIOKEHUE Mapad0Ibl OTHOCUTEIHFHO OCH a0CITUCC B 3aBUCUMOCTH

12 | Pemenue KBagpaTHbIX OT 3HaKa crapuiero kodpduireHTa M JUCKPUMHUHAHTa COOTBETCTBYIOILErO KBAJpPaTHOTO
HEpaBeHCTB. Pemienne 11 TpEXUJICHA.

HCPAaBCHCTB MCTOJ0M Pewams kBanpaTHble HEPABEHCTBA, UCIIOJIB3YSl CXEMY PAcCIOJIOKEHHUS MapaldoJibl OTHOCUTEIBHO
WHTEPBAJIOB ocu abcruce.

13 | Cucrembl ypaBHEeHHH ¢ IByMs 8 Onucvléamp TpapuUUECKUi METO PELIEHUS CHCTEMBI JIBYX YPABHEHHU C JBYMS MEPEMEHHBIMHU,
IEPEMEHHBIMU METOJ TOJACTAaHOBKM W METOJl CIOXEHHS NIl PEeUIeHUS CUCTeMbl JABYX YpaBHEHHH C JBYyMs
IToBTOpEHUE U cUCTEMATU3ALUA 1 NIEPEMEHHBIMH, OJTHO U3 KOTOPBIX HE SABJISIETCS JINHEHHBIM.
y4eOHOro Marepuaia Pewams TexcTOBBIE 3ala4M, B KOTOPBIX CHUCTEMa JBYX YPaBHEHHH C IBYMs IEPEMECHHBIMU
Konmponvnas paboma no meme ABJIACTCS MAaTEMATHYECKOM MOJEIBI0 PEAJBHOIO INPOLECCa, M HMHTEPIPETUPOBATH PE3YJIbTaT
"PewieHue k6aopamHuvix 1 peuIeHUsl CUCTEMBI
HepaseHcms'"

I nasa 3. DneMeHTbl IPUKIATHOU 29
MaTEMaTUKU

14 | Maremaruyeckoe 4 Ilpusooumsv npumepvi: MaTEeMATUYECKUX MOJEJIEH peanbHBIX CUTyalluil; NPUKIAIHBIX 3a]ad;
MOJEIMPOBAHUE NpUOIMKEHHBIX BEJIMYMH; MCIOJIb30BaHUA KOMOMHATOPHBIX IPaBUJI CYMMbl U IPOU3BEICHUS;

15 | IIpoueHTHBIE PacUETHI 4 CllydyaillHbIX COOBITHH, BKJIIOYas JIOCTOBEpHbIE M HEBO3MOXHBIE COOBITHS, OIBITOB C

PABHOBEPOSITHBIMM HCXOJAaMU; IPEJICTABICHHUS CTATUCTHUUECKUX JaHHBIX B BHUAE TaOmIuL,

16 | AbcomroTHAs M OTHOCHTENbHAS 3 Iarpamm, rpauKoB; UCIIOIb30BaHUS BEPOSTHOCTHBIX CBOMCTB OKPYKAIOIIUX SBICHUH.
NOrperIHOCTH Dopmynuposamy.

17 | OcHoBHbIe MpaBHIa 4 onpedenenusi: aOCOIIOTHOM MOTPEHIHOCTH, OTHOCUTEIbHON MOTPEUIHOCTH, JOCTOBEPHOIO
KOMOMHATOPHKH COOBITHS, HEBO3MOXHOTO COOBITHSL; KJITACCHYECKOE OIpeIesIeHIE BEPOSTHOCTH;

18 | Hacrora n BEpOsTHOCTD 4 npasua: KOMOMHATOPHOE MPABUIIO CyMMbI, KOMOWHATOPHOE MPaBUIIO MPOU3BEACHUSI.
CIIy4alHOTO COOBITUS Onucvigams 3Tallbl PEILICHNs TPUKIAIHON 3a1a4u.

19 | Kiaccnyeckoe omnpeseneHne 4 Hoschamo u 3anucvieams GOPMYITY CIIOKHBIX MPOLEHTOB. IIpOBOAUTH MPOLIEHTHBIE PACUYETHI C

BCPOATHOCTHU




20 | HaganpHble cBeieHuUs O 4 MCIIOJIb30BAHUEM CIIOKHBIX ITPOLIEHTOB.
CTaTUCTUKE Haxooums TOYHOCTH TNPHOMIKEHHS TO TaOmuIe NPUOMMKEHHBIX 3HAYEHUH BEIMYUHBIL.
[ToBTOpEHUE U cucTEMATU3ALMS 1 Hcnonb3oBarh paznuuyHbie (GOpMBI 3amMCcH NPUOIMKEHHOTO 3HA4YeHUs BeNUYMHBL OLEHHBATh
y4eOHOro Marepuana npuOIMKEHHOE 3HAUCHUE BEIIMYNHBIL.
Konmpoﬂbyaﬂ pa60ma no meme Hpoeo@umb OIIBITHI CO CﬂyqaﬁHbIMH ucxonaMu. lloscHATE U 3anKCHIBaTH (1)0pMyJIy HaXOXACHUA
"Dnemenmol npuKIaAoHo 9acTOTHI CIY4aiHOTO cOOBITHsA. ONMHUCHIBATH CTATUCTHUYECKYIO OIICHKY BEPOSITHOCTH CIIy4ailHOTO
mamemamuxu' coObiTus. HaxoauTbh BEpOATHOCTb CIIy4alHOTO COOBITHSI B OMNbBITaX C PABHOBEPOSTHBIMU
1 UCXOJAaMH.
Onucvligams 3Tanbl CTATUCTHYECKOTO UccieaoBanus. OpopmisaTe HHGOPMAIMIO B BHJIE TAOIUI] U
muarpamm. M3Bnekars nHpopMannio u3 Tabaui U auarpaMMm. HaxoanTe M NpUBOIUTE NpUMEpPHI
UCIIOJIb30BAaHUSl CTAaTHUCTUYECKUX XapaKTEPUCTUK, COBOKYIMHOCTH JAHHBIX: CpeJHEEe 3HaueHUE,
MOJ1a, pa3Max, Me/iiaHa BbIOOPKH
Thasa 4. 27
UrcnoBble MOCIEA0BATENbHOCTH
21 | YucnoBsie MOCIEI0BATEILHOCTH 3 Ilpusooums npumepol: MOCIEAOBATEIHHOCTEH; YUCIOBBIX MOCIEAOBATEIHPHOCTEH, B YACTHOCTH
apuMeTHyecKoil M TEeOMETPUYECKON Mporpeccuii; HCIOJb30BaHMS IOCIEI0BATEILHOCTEN B
22 | ApudmerudecKas Mporpeccus 5 peaNbHON JKM3HM; 3a1a4, B KOTOPBIX PAcCMaTPUBAIOTCS CYMMBI C OECKOHEUYHBIM HYHCIIOM
23 | Cymma N nepBbIX YICHOB 5 C/TaracMpIx. ) )
apH(MeTIYECKO TPOrpeccui Onucvlgamys: TOHATUS TOCJIENOBATEIbHOCTH, WICHA IOCIIEAO0BATEIBHOCTH; CIIOCOOBI 3aJaHUs
24 | 'eomeTpuyeckasl Mporpeccust 4 gOCHeHOBaT,eHBHOCTH' . N
bIYUCTIAMY: YIIEHA [TOCIIeI0BAaTEIbHOCTH, 3aJaHHON (POPMYIION N-TO YJIeHa W PEKYPPEHTHO.
25 | CymMMa N NepBBIX WICHOB 5 Dopmynuposams: 5 5 5
TeOMETPHHYECKOH TPOTPECCHH OIpe/IeIeHus: aE)I/I(bMeTI/ILIeCKOI/I MPOrpeCCHH, TEOMETPHIECKOH MPOTPECCHH; CBOUCTBA HICHOB
26 | Cymma GeckoHeuHoi apu(MeTHUECKO! U TeOMETPUYECKON MPOrPEeCCHil.
TeOMETPUHECKOT POrPECCHH, 3 3aoasame apu(pMETHUECKYIO U T€OMETPUUYECKYIO IPOTPECCUN PEKYPPEHTHO.
3anucvieamv u noscuams QOpMyabl OOIIEro ujgeHa apuMETHYECKOW M I'e€OMETPHUYECKOU
y KOTOpO [q] porpeccui. }
TIoBTOpEHHE K CHCTEMATH3AIMA 1 3anucvieame u 007<a3b16an3b: GopMynbl  CyMMBI N [EPBBIX WICHOB apI/I(I)MeTI/I‘IeCKOI/IU u
y4eGHOTO MaTepHATa TCOMETPUYECKOH mporpeccHit; (dbopMyIbl, BbIpaXkarolue CBOMCTBA WIEHOB apHU(PMETHUECKON U
Konmpononas paboma no meme TEOMETPUIECKOH MPOrpeccit. } §
U cno8ble 1 Boiuucasims cymmy GECKOHEUHON FeOMETPUUYECKOM IIPOrPECCHH, Y KOTOPOii |(|
nociedosamenvHocmu'
IloBTOpEeHHUE U cHCTEeMATH3 AU 33
y4e0HOro MaTepuaJja
VYnpakHeHus A1 HOBTOPEHMUS 26

Kypca 9 knacca




Hrorosas koHTpoJsibHas paboTa

TpenupoBoyHbBIE PAaOOTHI 5
Cratl'pang OI'D
Temamuueckoe naanupoganue zeomempuu 9 Knacc
(/I.C.Amanacsan)
S Cooepoicanue yuebrno2o Romuwec
“@‘ P Y meo Xapaxmepucmuka 0CHOBHbIX U008 0esIMEIbHOCIU YYEeHUKA
& g‘f‘ mamepudia yacoe (Ha yposHe YyueOHbIX Oeticmauii)
S §
T s
[ToBTOpEHME Kypca reoMeTpUn
2
8 Kitacca
I'maBa XI| Bekropsl 12
5 DopMyIHpOBaTh ONpeAeTICHIE U UIUTIOCTPUPOBATH MOHATUE BEKTOPA, ATUHBI ( MOIYIIS)
1. | Ilonsartue BekTOpa BEKTOPa, KOJUTMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB.
2 CroxeHue 1 BEIYUTAHHE 3 BBINIOIHATH OCHOBHBIE JIEHCTBUS C BEKTOPAMH, IIOHUMATh T€OMETPUYECKUI CMBICI BEKTOPA;
BEKTOPOB CII0JIb30BaTh BEKTOPBI ITPH PELICHNH 3a]a4
YMHOK€EHNE BEKTOpa Ha YNCIIO. 4

3. | [IpuMeHeHne BEKTOPOB K
PELICHUIO 3a/1a4




Pemenue 3amau

4.
Konmponvnas paboma no meme 1
"Bexmoput"
Meto koopauHAT 12
BBoauTh 1 Hcnonb30BaTh GOPMYIHI ,
6. | KoopruHatsl BekTOpa 2 BBIIIOJIHATH JCWCTBUS HAJ BEKTOPAaMHM, 3aJaHHBIMH KOOpAMHATaMH, HAXOAUTb KOOPJHMHATHI,
a0COJIOTHYIO BEJMYMHY BEKTOPA, BBHIYMCISATH KOOPAMHATHI CEPEAMHBI OTPE3Ka, HCHOJIb30BaTh
= ABHEHUE OKPY)KHOCTH U MPSAMOU MU pelIeHnH 3aad.
7 [Ipocreitmme 3agaun B 3 yp PyX p pup A
" | KoopAMHAaTax
8 VYpaBHEHHE OKPYKHOCTH U 3
" | mpsAMoH
9 Pemenue 3amay 2
IToBTOpEHUE U cUcTeMaTH3aLUs 1
yueOHOro mMarepuasia
Konmponvnas paboma no meme 1
"Memoo xoopounam"
I'nmaBa CoOTHOIIEHUS MEXKITY 15
CTOPOHAMH U YIJIaMU TPEYroJIbHHKA.
CkassipHO€ ITPOU3BEJICHNE BEKTOPOB
10 CuHyc , KOCUHYC M TaHT€HC 3 dopMynupoBaTh ONpPEAEICHUs CHHYCa, KOCUHYCA, TAHT€HCA, KOTAHT'€HCa YIJI0B OT
yria 0° mo 180°. BeiBoauth popmyiibl, Beipakaromue ¢pynkuuu yriaos ot 0° mo 180° yepes
CoOTHOIIEHUS MEKITY (GYHKIUHM OCTPBIX YTriI0B. POPMYIUPOBATh U Pa3bICHATH OCHOBHOE TPUTOHOMETPUYECKOE
11 CTOpPOHAMH U YIiaMu 6 TOKIECTBO. BbIunciiATh 3HaueHne (PyHKIMHU yriia 0 OJJTHOM U3 €ro 3aJaHHbIX (QYHKIUI.
TpeyroyibHuka. C ®opMynupoBaTh U JOKa3bIBaTh TEOPEMBbI CHHYCOB U KOCHHYCOB.
-Onupasch Ha JlaHHble YCJOBMS  3a/laud, MPOBOAUTH HEOOXOJUMBIE PACCYXKJCHMS;
o~ CxanspHOE IIPOU3BECHHE 3 UHTEPIPETUPOBATH MTOIYYCHHBIA PE3YJIBTAT U COMOCTABIIATD €r0 C YCIOBUEM 3a1a4u
BEKTOPOB
Pemenue 3anau 2




Koumponvnas paboma no
meme "' COOTHOIICHUS MEXKTY

CTOPOHAaMHU U yIrJlaMu 1
TpeyroiabHuka. CKaiasipHoe
IIPOU3BEACHNUE BEKTOPOB "
I'maBa /InuHa OKpYKHOCTH U IUIOIIAb 12
Kpyra
HpaBI/IJ'IBHBIe MHOI'OYTOJIbHUKHA 4 paCIio3HaBaTh MPABUJIIbHBIC MHOTOYT'OJIbHUKH;
13.
14, JIinHA OKPY>KHOCTH | TIIOMIAb 5 1300paXkaTh U GOPMYITHPOBATH ONPEACIICHUE BITMCAHHBIX U OMMMCAHHBIX MHOTOYTOJIbHHKOB
Kpyra
Pemenue 3amau 5 | pemaTh 3314 Ha BEIYMCIICHUE TUIOMIAACH U CTOPOH MPAaBMIIBHBIX MHOTOYTOJIbHIKOB, PaINyCOB
15 BIIMICAHHBIX M OTIMCAHHBIX OKPY>KHOCTEH, JUTUHBI JIYTH OKPY)KHOCTH U ILIOMAIN Kpyra, KpyroBoro
CeKTOpa; -TPOM3BOJUTH  BBIYUCICHUS 1O (OpMyiaM, WCIOJIE30BaTh  OCHOBHBIC CMHHIIBI
IloBTOpeH#e 1 CHCTEMATH3ALMS 1 M3MEPEHUS U TIEPEXOAUTH OT OJHMX €AUHUL K JPYTUM B COOTBETCTBUU C YCIOBUAMH 3aJa4H.
y4ueOHOro Marepuaa
Koumponvnas paboma no meme
" Onuna oxpyscnocmu. Ilnowaos 1
kpyea "
JIBukeHue 10
S [TonsiTie nBUXEHUS 3 .
_ bacro3HaBaTh OCHOBHBIC BHJIbl JBW)KCHHS, BBINOJHATH MapajUleNbHBI NEPEHOC U IOBOPOT,
™ HapannenbHblil IepeHoc 3 TPUMEHITh CBOWCTBA JIBIDKCHHUHM TpU PEIICHUM 3aj]a4; ONMHPAsCh Ha JIAHHBIC YCIOBHS 3aJlayw,
TPOBOJUTH HEOOXOJIMMBIE pAacCYKIEHUS; HMHTEPIPETUPOBATh IMOJYYEHHBIH pe3ylbTaT U
3 Pemenue sanas 3 :(I))HOCTaBnﬂTL €ro C yCJI0BUEM I;az[a?{)ﬁ; , A & e
Koumponvnas paboma no meme 1
" Neusicernue "
[ToBTOpenue
Y CUCTeMaTH3aIusI 6
y4eOHOTO MaTepuana




Temamuueckoe naanupoearnue ceomempuu 9 knacc

(A.I'Mep3nax, B.b.Ilononuckuit, M.C.Akup)

2| Cooeporcanue yuebnozo Romuuec
$ P Y meo Xapaxmepucmuka oCHO8HbIX 81008 OesIMeNbHOCMU Y4eHUKA
] py Mamepudid yacoe (Ha yposHe yueOHbIX Oelticmauii)
= <
S
<
[ToBTOpEHUE Kypca TeoMeTprH 8 1
KJjlacca
Pemienne TpeyronbHUKOB 17
Tpuronomerpuueckue GyHKIUH 2 Dopmynuposams:
1 | yrma ot 0° mo 180° onpeodenenus. CUHyca, KOCUHYyca, TaHTeHca, KoTanrerca yria ot 0° go 180°%;
€601licmE0o CBSA3M JUTMH TMaroHajiel U CTOPOH HapaienorpaMma.
o | Teopema kocuHycoB 4 Dopmynuposams W Pa3bACHATH OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO. BBIUUCIATH
3HaYeHHe TPUTOHOMETPHUECKON (PYHKIIMU Yriia M0 3HAYEHUIO OJTHOM U3 €ro 3aJaHHBIX (PYHKIIHH.
3 | Teopema cunycoB 3 Dopmynuposams M JOKa3blBaThb TEOPEMBI: CHHYCOB, KOCHHYCOB, CJEJICTBUS M3 TEOPEMBI
KOCHHYCOB ¥ CHHYCOB O IUIOIIA/Id OTIMCAHHOTO MHOTOYT'OJIbHUKA.
4 | Pemenue Tpeyrombinkon 2 3anucviéams W OKa3bIBaTh (POPMYINBI U HAXOXKJEHUS IUIOIIAIU TPEYroJbHHUKA, PaguyCcoB
BIIMCAHHOM U OMHMCAHHOM OKPYKHOCTEH TPEYroJbHUKA.
DOPMYJIbI 15 HAXOXKACHHS 4 IIpumensamob U3y4eHHbIE ONPEAETICHUS, TEOPEMbI U (POPMYIIBI K PEIICHUIO 3a1a4
S | mIomany TpeyroabHUKA
[ToBTOpEHUE U cucTemMaTu3aIus 1
y4eOHOro Marepuana
Koumponvnasa paboma no meme 1
" Pewenue mpey2onvHuxkos "
IIpaBubHBIE MHOTOYTOJIBHUKH 10




HpaBI/IJIBHbIC MHOTI'OYT'OJIbHUKHN

HO}ZCH}U’I’Ib, 4YTO TaKO€ LCHTP I.[eHTpaJIBHHﬁ Yrojg npaBUJIBHOTO MHOTOYI'OJIbHHMKA, CCKTOP U

. 4
6 | u ux cBoiicTa CerMEHT Kpyra.
Dopmynuposamo.:
; JAnina oxpyxHocty. ITnomans 4 Onpedenenus PaBUIBHOTO MHOTOYTOJIbHUKA;
Kpyra c601icmeéa MPaBUILHOTO MHOTOYTOJIBHUKA.
Jlokazvieams CBOMCTBA MPABUIBHBIX MHOTOYTI'OJIbHUKOB.
[ToBTOpEHME M CHUCTEMATH3AIHSI
BHOrO MATEDHATA 1 3anucvieams M pazbSICHATH GOPMYIIBI JUTMHBI OKPY>KHOCTH, TUIONIA N KPyTa.
yi p 3anucvieamsy W 1NOKa3bIBaTh (HOPMYJBI JIMHBI TYIH, IUIOIIAAM CEKTOpa, (OPMYIBI s
HAXOXKJCHUS PAIMyCOB BIIMCAHHOMN M OMMCAHHON OKPY)KHOCTEH MPAaBUIIBHOTO MHOTOYTIOJIbHHKA.
Konmponsnas paboma no meme Cmpoums ¢ TIOMOIIBIO IHUPKYJISA W JIMHCHKH TpPaBUJIbHBIC TPEYrOJbHHK, YETBIPEXYTOJIbHHK,
" " 1
TIpasunvrvle MHO20Y20NbHUKU IICCTUYT OJIBHAUK.
Ipumensimo U3ydeHHBIE OTIPENICIIEHUS, TEOPEMBI B (POPMYJIBI K PEIICHUIO 3a1a4
JlexapTOBbI KOOPAWHATHI 12
Paccrosiaue mexmy aBymst Onucvlgams TIPSMOYTOIIEHYIO CHCTEMY KOOPAWHAT.
TOYKAMH C 3aJJaHHBIMH 3 Dopmynuposamp: OTpeNeNeHNue ypaBHEHUS (GUTYpHl, HEOOXOJAUMOE W JOCTATOYHOE YCIOBHS
8 | xoopmuHaramu. KoopauHats! NapaJyIeIbHOCTH JIBYX MPSMBIX.
CepeIMHBI OTPE3Ka 3anucvieams 1 1OKa3bIBaTh (POPMYIIBI PACCTOSHHS MEXKITY ABYMSI TOUYKAMH, KOOPAWHAT CEPEIIHBI
oTpe3Ka.
9 YpasHeHue ¢purypsl. YpaBHeHHE 3 Buvisooums ypaBHEHUE OKPY)KHOCTH, 00IIIee ypaBHEHHUE MPSIMOM, YpaBHEHHE TPSIMOU C YTIIOBBIM
OKpYKHOCTH K03 QUIIHEHTOM.
- Jlokazvieams HEOOXO0IUMOE U IOCTATOYHOE YCIOBHE MAPaLICIIbHOCTH JIBYX MPSMBIX.
VYpaBHeHHE MTPSIMOi 2 il
10 [pumersimb U3y4EHHBIE OTIPEICIICHUS, TEOPEMbI U (POPMYJIBI K PEIICHUIO 3a1a4
11 | YrmoBoii ko3bdUIHCHT HpsIMOii 2
[ToBTOpEHUE M cHCcTEMaTH3aLUs 1
y4eOHOTO MaTepuaa
Konmponvnas paboma no meme 1
"Jlexapmoswl Koopournamol "'
15
Bexkropsl
1o | Honstue Bextopa 2 Onucvleams TIOHATHS BEKTOPHBIX U CKAISPHBIX BETHYHH. VILTIOCTpUpOBATh OHATHE BEKTOPA.
Dopmynuposamo:




13 | Koopmunarsi Bekropa 1 onpedeneHusi. MOAYIS BEKTOpPA, KOJUIMHEAPHBIX BEKTOPOB, pPaBHBIX BEKTOPOB, KOOpPIMHAT
BEKTOpPa, CYMMBbI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHUBOIOJIOKHBIX BEKTOPOB, YMHOXKECHHS
CrnoskeHue U BEIUYUTAHUE 4 BCKTOPA HA YHUCJIO, CKAIAPHOT'O IPOU3BCACHUSA BEKTOPOB;
14 | Bexropos c6éoticmea: paBHBIX BEKTOPOB, KOOPAUHAT PaBHBIX BEKTOPOB, CIOXEHUS BEKTOPOB, KOOPAMHAT
BEKTOpa CyMMBI M BEKTOpa Pa3HOCTH JIBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOXKCHHS
15 | YMHOXeHHe BEKTOpa Ha THCIIO 3 BEKTOpa Ha YMCJI0, CKAJSIPHOTO IPOU3BEICHUS IBYX BEKTOPOB, IEPIEHIUKYISIPHBIX BEKTOPOB.
/Jloka3vléamsb TEOPEMBL: O HAXO0XACHUU KOOPAMHAT BEKTOPA, O KOOPAMHATAX CYMMbI U Pa3HOCTH
CkansipHoe Ipou3BeieHue 3 BEKTOpOB, 00 YCIOBHM KOJUIMHEAPHOCTH JBYX BEKTOPOB, O HAaXOXICHHH CKaJISIPHOTO
BEKTOPOB IIPOU3BE/ICHNUS JBYX BEKTOPOB, 00 YCIIOBUU NEPIIEHAUKYISPHOCTH.
16 p yX , 00y Y.
Haxooumw xOCUHYC yriia MeXly JBYMsI BEKTOPaMHU.
HoBTopenue n cucTemMaTH3aIMs 1 IIpumensimy U3ydeHHbIE ONIPEEIICHUS, TEOPEMBI U (POPMYJIBI K PELICHUIO 3a1a4
yueOHOTro Marepuaia
Koumponvnasa paboma no meme 1
"Bexmopur "
I'eomeTpuueckue mpeoOpa3oBaHus 11
JIBmkeHue (epeMeIeHue ) Tlpusooums ipuMepsl MpeoOpazoBaHus GUTYP.
17 | $urypst. HapaiienbHbrid 3 OnuceiBaTh npeoOpa3zoBanus GUryp: mapaieabHbIN MEPEHOC, 0CeBasi CHUMMETpPHUSI, IIEHTpaTbHAs
IIEPEHOC CUMMETpUs, TOBOPOT, TOMOTETHS, TIOI00ueE.
Dopmynuposamy:
18 | OceBas cummerpus 2 onpedeneHus. NBUKEHUS; PaBHBIX (QUTYp; TOUEK, CHMMETPUYHBIX OTHOCUTEIBHO MPSAMOIL; TOUEK,
CUMMETPUYHBIX OTHOCHUTEIBHO TOYKHU; (UTYpPHI, UMEIOIIEH OCh CUMMETPHH; (PUTyphl, UMEroLIeit
LentpanbHas cMMMeETpHs. 2 HEHTP CUMMETPUU; TOI00HBIX (UTyp;
19 | Tosopor ceolicmea. NBUKEHUS, MapauIeNIbHOIO MEPEHOCA, OCEBOM CUMMETPHUH, LIEHTPAIIBHOW CUMMETPHU
b 2 2 b
IOBOPOTA, TOMOTETHH.
20 F'omorerus. [lomobue duryp 2 /Jloxaszvieams TEOpEMBbI: O CBOMCTBax MapajlieJbHOTO IIEPEHOCA, OCEBOM CHUMMETPHH,
HEHTPaJbHOW CHUMMETPHH, IOBOPOTa, TOMOTETHH, OO0 OTHOIICHHMU IUIOMAACH MOAOOHBIX
[loBTOpEeHue n cucremaruzanus 1 TPEyroJIbHUKOB.
y4eOHOro MaTepuana Ilpumensamob U3y4eHHbIE ONPEAETIEHUS, TEOPEMbI U POPMYIIBI K PEIICHUIO 3a/1a4
Koumponvnas paboma no meme
"['eomempuueckue 1

npeobpazosanus’




HOBTOpeHI/IC Hn cucreMaru3sanus
y4eOHOTO MaTepuaa

pra)KHeHI/IH JJI IOBTOPCHUA
Kypca 9 kimacca

Hrorosas koHTpoJibHas paboTa




