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OcHoBHOU 3amaueld OOydeHHS MaTEMaTUKE B IIKOJE SBISICTCS CO3HATEIHLHOE
OBJIQJICHUE YYAITUMHUCS CHUCTEMOW MaTEMaTHYECKUX 3HAHUN W YMEHUH, HEOOXOIUMBIX B
MOBCEAHEBHON >ku3HU. OBNaJieHUE NpPAKTUYECKU JI0OOH CcoBpeMeHHOW mpodeccueit
TpeOyeT TeX WM MHBIX 3HAHUHW 10 MaTeMaTHKe. AKTyalIbHOM 3a/laueii 1 MUCCUEH IITKOJIBI
ABJISIETCSA OIPEIEICHHBIA MOPTPET BBITYCKHUKA HA BBIXOJE, UMEIOIIEM KaueCTBECHHBIC
3HaHUA MO MPEAMETY U BBICOKHMM MOTEHIMAN B peaju3aluy 3aJyMaHHbIX Lejed. 3agaya
IIpEnoAaBaTeilsl - NPEIMETHUKA PEAIN30BATh HE TOJBKO IICUXOJOTO-IEIarOrH4eCKyIo
(GYHKIHIO, HO U HEMOCPEICTBEHHO 00ecHeunTh YYeHHUKa BCEM HEOOXOIUMBIM HaOOpOM
3HAHUM M YMEHUH, KOTOpPbIE B JAJIBHEUIIEM OH CMOXET INMPUMEHWUTh U J0KAa3aThb Ha
OCHOBHOM rocyJapcTBeHHOM 3k3amene (OI'D).

JlaHHasi mporpaMMa BHEYPOUYHOU JeATEILHOCTH MpeAHa3HaYeHa SISl 00yJaromuxcs
9-x kmaccoB 0O0IIe00pa30BaTENbHBIX YUpEXKICHUH M paccunTtana Ha 34 dgaca, 1 udac B
Hegemo. OHa mpenHa3HadeHa Il MOBBIMICHUS  3(PGEKTUBHOCTH  MOATOTOBKU
oOyyaronuxcst 9 knacca K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY 0 MaTeMaTHKe 3a
KYpPC OCHOBHOM IIKOJIBI M TIPEAyCMATPUBAET UX MOATOTOBKY K JaJIbHEHIIIEMY 00YUYEHHUIO B
CpEIHEN IIKOJIE.

[IporpamMmoil MIKOJIBHOTO Kypca MaTeMaTHUKH HE MPEIyCMOTPEHBI 0000OIIeHUE U
CHUCTEeMaTHu3alusl 3HAHUW MO Pa3JIMYHBIM pa3lieslaM, MOJYYEHHBIX YYallUMHUCS 3a BECh
nepuosi o0yuenus ¢ 5 mo 9 kiacc. Ilporpamma BHeypouHoi nestenbHocTH «OI'D 6e3
npo0JieM» TO3BOJUT CUCTEMATU3UPOBATh U YIIIyOUTh 3HAHUS YHAIIUXCS MO Pa3IuYHbIM
paszzmenaM Kypca MaTreMaTHMKd OCHOBHOHM MIKOJbI (apudmeruke, anredpe, CTAaTHCTHKE,
TEOPUU BEPOSTHOCTEU U T€OMETPHUN).

JlaHHass TporpaMMa HalpaBJieHA Ha BOCIOJHEHHWE HEAOCTAIOIINX 3HAHUU,
OTpabOTKy MPHUEMOB PEIICHHS 3aJaHU PA3JIUYHBIX TUIIOB U YPOBHEH CIIO)KHOCTH BHE
3aBUCHUMOCTH OT (OPMYJHUPOBKH, a TakKe OTpPadOTKy THUMOBBIX 3amanuii OI'D mo
MaTeMaTUKe Ha TECTOBOM matepuaie. [[porpaMma BHEypOUHOU JIEATEIIBHOCTH COCTaBICHA
Ha ocHoBe OO0s3aTeIbHOr0 MHUHUMYyMa COJIEpKaHUS OCHOBHBIX OOpa30BaTEIbHBIX
nporpamm 1 TpeboBaHu#l K ypOBHIO MOJATOTOBKH BBIITYCKHUKOB OCHOBHOW HIKOJIBI.

MeTtoapl pabOThI B paMKaxX OpraHU3aIii IPOrpaMMBbI:

e MeToza rpynIoBOro B3auMOACUCTBUSA;

e Meroa 1€JI0BOTO COTPYJHUYECTBA;



MeTtoa caMocTOSITENNbHOM PaboTHI;

Meton KnacTepos;

Merton «IIpoGaeMHOM cuTyarum»

Meron urpsr;

MeToa KOMMYHUKAIIWH;

Meton TeMaTH4eCKON TUCKYCCHH;

Merton rpynnoBor KOHCYJIbTAllNH;

Merton npe3eHTanum;

Merton yueOHOTO TpeHa)kepa (Ha TNpUMepe KOHKPETHOM MaTeMaTHYeCKOM

CpEIbD».

ear mnporpaMmMbl BHEYPOYHOUl JAeSITeJILHOCTH: CHCTEMaTu3allds 3HAHUN U

CII0CO00B ACATCIBbHOCTH y4YalllUXCA II0 MATCMATHKC 3a KYpPC OCHOBHOH ITKOJIBI,

NOJArOTOBKa oOOywaromuxcsi 9 kjgacca K OCHOBHOMY TIOCYIapCTBEHHOMY 3K3aMEHY MO

MaTEMaTHKeE.

3aaum nmporpamMmabi:

3aKkpenuTh OCHOBHBIE TEOPETUUECKHUE MOHATHS U OTPEICTICHUS 110 OCHOBHBIM
M3Y4aeMbIM pa3ieniaM;

OtpaboTaTh OCHOBHBIE THUMBI 3amad  u3ydaembix TtunoB KHUM OI'D
«PeanbHas Marematukay, «Anrebpa» u «['eomerpus» © UX aNropuT™m
pelieHus;

dopMupoBaHUE y 00YYaIOUIUXCS IEJIOCTHOTO TPEJCTABICHUS O TEeME, €€
3HA4Y€HUs1 B pa3Jeie MaTEeMaTUKU, MEXIPEAMETHBIE CBSA3U C JPYTUMH
TeMamu,

CIIOCOOCTBOBATh MHTEJUICKTYATLHOMY Pa3BUTHIO yUaIIUXCs, (POPMUPOBAHUIO
KQueCTB MBIIUJICHUS, XapaKTEPHBIX JJII MATEMAaTUUYECKOW AESTEIbHOCTU H
HEOOXOJUMBIX YUEHUKY Il yeremHon caaun OI'D, mist o61mielt conraibHOM
OpHUEHTAIUU;

AKIEHTUPOBAaTh BHUMAaHUE y4alllMXCs HA €UHBIX TPEOOBAHUAX K MpaBUIaM
obopMIICHUSI PpA3IMYHBIX BHUJOB 3aJaHUM, BKIIOYAEMBIX B HTOTOBYIO

ATTCCTAlUIO 3a KypC OCHOBHOM IIKOJIBI.



CnocoOCcTBOBaTh CO3/IaHUIO YCIOBHUI OCMBICIIEHHOCTH YY€HHUS, BKIIFOUCHHS B
Hero oOydaroIerocs Ha YPOBHE HE TOJIBKO HWHTEJUIEKTyalbHOM, HO
JUYHOCTHOW ¥ COLIMANBHOM AaKTUBHOCTU C NPUMEHEHHEM TeX WJIM HHBIX

METO/IOB 00YUYCHHUSI.

HJIaHl/IpyEMble Oﬁpa3OBaTeJII)HbIe pe3yJabTaThbl:

IIpeomemmnvbie pe3yiomamol:

dopMHpPOBAaHUE HABHIKOB MOMCKAa MATEeMAaTHUYECKOTO METO/a, aJroOpuTMa U
MOMCKa PEIICHUS 3a/1aul B CTpYKType 3agad OI'3;

@opMHpPOBAaHUE HABBIKA PELIEHUS ONPEACICHHBIX THUIOB 3a7ad B CTPYKTYpe
3amau OI'D;

yMeTh paboTaTh ¢ TabIUIIAMH, CO CXEMaMH, C TEKCTOBBIMHU JaHHBIMH, YMETh
npeoOpa3oBbIBaTh 3HAKM M CHUMBOJIBI B JIOKA3aTEIbCTBAX M INPUMEHSIEMBIX
METOoJax Ul pelieHus: o0pa3oBaTeNbHbIX 3a/1a4;

NPUBOJAUTH B CHCTEMY, CONOCTaBISATh, 0000IIATh M aHAJIU3UPOBATH
MH(POPMAIIMOHHBIE KOMIIOHEHThl MaTE€MaTHYECKOI'0 XapakTepa U YMETh
OPUMEHATDH 3aKOHBI U MTpaBUJIa Ui PEIIeHUs] KOHKPETHBIX 3a/1a4;

BBIJICTISITH TJIABHYIO M M30BITOYHYIO MH(OpPMAIIHIO, TPOU3BOIUTH CMBICIIOBOE
cKaThe MaTeMaTHuecKux (PakTOB, COBOKYMHOCTH METOJOB M  CIIOCOOOB
pellIeHusl; YMETh MPEACTABIATh B CIOBECHOH (hopme, HCIONb3ysl CXEMbl U
pa3iuuHble TaONHIbl, TpaduKu U AUArpaMMbl, KapThl MOHATHH U KIACTEPHI,

OCHOBHBIC UJICH U TIJIaH PEIICHUS TOW UM MHOM MaTeMaTHUYECKOM 3a/1a4H;

Memanpeomemuvie pe3yromamul 00y4eHus]

Pecynamuenvie YY/|

OTpeeNsaTh COOCTBEHHBIE MPOOJIEMbl M MPUYMHBI MX BO3HUKHOBEHUS TPH
paboTe C MaTEeMaTUYECKUMH O0BEKTaMU;

(GopMyIMpOBaTh COOCTBEHHBIC BEPCHUH WJIM TPUMCHATH YXKE HW3BECTHBIC
¢GbOopMBI ¥ METONBI PEHICHUS MAaTeMaTHYeCKOW MpoOiIemMbl, (GOpMyIHpPOBATH
MPEANOJIOKEHUS U CTPOUTHh THIOTE3bl OTHOCUTEIHHO PAacCMAaTPUBAEMOTO
00BbeKTa W TMPEABOCXHUINATH PE3yIbTaThl CBOCH yd4eOHO-TI03HABATEIHLHOMN

ACATCIBHOCTH,



® OmnpenensATh NYTH JOCTIDKCHUS IIeJell W B3BENIMBATH  BO3MOXKHOCTH
paspenieHus: onpeAeeHHbIX yueOHO-TI03HABATEIbHBIX 3a7]a4 B COOTBETCTBUHU
C OTpEJICIICHHBIMU KPUTEPUSIMU U 33/la4aMUu;

® BBICTpaMBaTh COOCTBEHHOE O0Opa30BaTEIbHOE MOAMPOCTPAHCTBO IS
paspenieHus: OmpeeIeHHOr0 Kpyra 3ajiad, ONpeAessiTh ¥ HaXOAUTh YCIOBHS
JUTSL peasTi3alliy UJIeH U TUIAaHOB (caMooOydeHue);

® CaMOCTOSITENIBHO BBIOMpaTh CPEeaM TPEIJIOKEHHBIX PEeCcypcoB Hambosee
s exTUBHBIE W 3HAYUMBIC TIPU PAbOTE C OMpEIEICHHOM MaTeMaTHYEeCKOM
MO/JIETIBIO;

® yMETh COCTaBJISATh IUIAH pa3pelIeHUs OMPEJCICHHOrO0 Kpyra 3ajad,
HCITONIB3YsI PA3JIMYHBIE CXEMBI, PECYPCHI TTIOCTPOCHUS TUATPaMM, MEHTATbHBIX
KapT, NO3BOJISIONINX MTPOU3BECTHU JIOTUKO - CTPYKTYPHBIN aHATU3 33/1auu;

® yMETh IUIAHUPOBATh CBOM 0Opa30BaTENIbHBIA MapIIPyT, KOPPEKTHUPOBATH U
BHOCHUTB OIPE/ICIICHHBIE U3MEHEHUS, KQUeCTBCHHO BIIHMSIONINE HAa KOHCYHBIN
MPOJYKT y4eOHO-TI03HABATEIHLHOM JEATEIbHOCTH;

® yMCHHUE Ka4eCTBEHHO COOTHOCHUTH CBOM JICUCTBUS C MPEABKYIIIAEMBIM UTOTOM
y4eOHO-TI0O3HABATEILHON  JACATEIBHOCTH  IOCPEACTBOM  KOHTPOIS |
IUTAHUPOBAHUA Y4eOHOTO Tpollecca B COOTBETCTBUU C HU3MEHSIOMIUMHUCS
CUTyallMsIMU W TIPUMEHSEMBIMU CpEICTBAaMU W (POpMaMHU OpTaHU3AIMH
COTPYJIHHYECTBA, a TAK)KE WHIUBUIyAIbHON paOOThI HAa YPOKE;

® yMEHHE OTOMpPAaTh COOTBETCTBYIOIIME CPEACTBA peaM3alluU  PEIICHUS
MaTEeMaTUYECKUX 3ajad, MoJ0UpaTh WHCTPYMEHTHI NJIsi OLICHUBAHUS CBOEH
TPAEKTOPHUH B pabOTE C MATEMATHUYCCKIUMU TIOHITHAMHU U MOJICTISIMU;

Ho3naseamenvnvie YY/[

® yMCHHE ONPEICIATh OCHOBOIIOJATAIOIICE IMOHATHE W MPOU3BOIUTH JIOTHKO-
CTPYKTYPHBIA aHaJIW3, OMpEIESIsITh OCHOBHBIC TpPHU3HAKH M CBOHCTBa C
MTOMOIIIbIO COOTBETCTBYIOIIUX CPEJICTB U MHCTPYMEHTOB;

® yMEHHE TPOBOJUTH KIAaCCU(DUKAIIMI0O OOBEKTOB HA OCHOBE KPUTEPHEB,
BBIICIIATh OCHOBHOE Ha ()OHE BTOPOCTEIICHHBIX JIaHHBIX;

® yMEHHUE MPOBOJUTH JIOTHUECKOE PACCYXKICHHE B HAMpaBIEHUU OT OOIIUX

3aKOHOMEPHOCTEW U3y4aeMOM 3a/1a4M 10 YaCTHBIX PACCMOTPEHHUI;



YMEHUE CTPOUTH JIOTHUECKHE pPACCYKJIEHUS Ha OCHOBE CHCTEMHBIX
CPaBHEHUN OCHOBHBIX KOMIIOHEHTOB M3y4aeMOr0 MaTEMaTHYECKOTO pa3zesia
WM MOJIEIIN, TIOHATHS WIH KJIACCOB, BBIJEISSA OIPEACIICHHBIE CYIIECTBEHHBIC
MIPU3HAKU WA KPUTEPUH;

YMEHUE BBISBIATh, CTPOUTh  3aKOHOMEPHOCTh, CBSI3HOCTb, JIOTHYHOCTH
COOTBETCTBYIOIIMX LEMOYEK PACCYX ACHUN MpU paboTe C MAaTEMATUYECKUMU
3a/layaMi, YMETh MOAPOOHO U CHKATO MPEACTABIATH ACTAIN3AIMIO0 OCHOBHBIX
KOMIIOHEHTOB IpU [JOKAa3aTeJIbCTBE MOHATHH W COOTHOLIEHUH Ha
MaTEMaTUYECKOM SI3BIKE;

YMEHUE OpraHU30BbIBATH IMOWCK M BBISBIATH IHPUYUHBI BO3HHUKAIOIIUX
MPOLIECCOB, SIBJICHUM, Hanbonee BepOATHbIE (PAKTOPBI, MO KOTOPBIM
MaTeMaTUYeCKUe MOJAEIU U OOBEKThl BEAyT ce0si 1O OIpeleIeHHBIM
JIOTUYECKUM 3aKOHAM, YMETb MPUBOAWTH NMPUYMHHO-CIEACTBEHHBIM aHAIHN3
HNOHATHUH, CYKJACHUI U MATEMaTUYECKUX 3aKOHOB;

YMEHUE CTPOUTh MATEMaTUYECKYyI0 MOJEIb IpU 3aJaHHOM YCJIOBUH,
oOnagaromel OnpeneseHHbBIMU XapaKTePUCTUKaMU OOBEKTa NpPH HaJIUYHUH
OTIpeIEeIEHHBIX KOMIIOHEHTOB (POPMHUPYIOLIETOCS MPEANOIaraéMoro moHsATHs
WIH SIBJICHUS;

YMEHUE TEPEBOJUTHh TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABJISIOLLYIO
MaTeMaTUYeCKOM 3alauyd Ha A3bIK  TIpadUueckoro OTOOpaxeHus -
COCTaBJICHHs] MaTEMATUYECKON MOJEIH, COXPAHSIOLIENH OCHOBHbBIE CBOWCTBA U
XapaKTEePUCTHUKHU;

YMEHHUE 33/1aBaTh IUIAH PELICHUS MAaTeMAaTHYECKOW 3a/add, PeaJin30BbIBaTh
QITOPUTM JEUCTBUI KaK MOIIAroBOM MHCTPYKIMH JJisi pa3penieHus: yueOHo-
IM03HABATEILHOU 3a/1a4H1;

YMEHHUE CTPOUTH JOKA3aTEIbCTBO METOJIOM OT MPOTHBHOIO;

ymeHue  pabotatb ¢  mOpoOJeMHOW  cHUTyanueill,  OCYIIECTBIATH
oOpa3oBaTeNbHbI MPOLIECC MOCPEACTBOM IMOMCKAa METOJOB M CIIOCOOOB
paspenieHusl 3aJayd, ONPENeNsTh TPaHMIBI CBOETO 00pPa30BATEIbLHOTO
IIPOCTPAHCTBA;

YMETh OpPUEHTHUPOBATHCS B TEKCTE, BBISABJIATH TJIABHOE YCJIOBHE 3aJadydl U

YCTaHaBJIMBATb COOTHOIICHHUEC paCCMAaTPHBACMBbIX O6’I>CKTOB;



YMEHHE TEpeBOAUTh, HWHTEPIPETHPOBATH TEKCT B HUHBIE  (POPMBI
npeincTaBieHuss — MHQOpMalMM:  CXeMbl, JAMarpaMMbl,  rpapuueckoe

IMPpCaACTABJICHUC JAHHBIX,

Kommynuxamuenwie YY/|

yMeHHe paboTath B KOMaHje, (POPMHpPOBAHUE HABBIKOB COTPYIHHYECTBA U
y4eOHOT0 B3aUMOJICHCTBHS B YCIOBUSX KOMAHIHOW WUTIPHl WJIM UHOU (POPMBI
B3aHMO/ICHCTBHUS,

YMEHHUE paclpeiesaTh POIM U 33a/1adyd B paMKax 3aHATHS, GOPMHUPYS TaKKe
HaBBIKH OPTraHU3aTOPCKOTO XapaKTepa;

YMEHHE OIEHWBATh MPABUIBHOCTh COOCTBEHHBIX JCHCTBUN, a TaKkKe
JNEATEIbHOCTH IPYTUX YYACTHUKOB KOMAH/IbI;

KOPPEKTHO, B paMKax 3ajad KOMMYyHHUKAIH, GOPMYJIHpPOBaTh U OTCTaUBATh
B3MVISbI, ApPryMEHTHPOBATh JOBOJbI,  BBIBOJBI, a TaKXe€ BbIJIBUTaTh
KOHTapTryMEHThI, HEOOXOJMMBbIC Il BBISBICHUS CUTyallUd Yyclexa B
pELIEHNU TOW WJIM MHOM MaTEMATUYECKOM 3aa4u;

yYMEHHUE T0JIb30BaThCd MaTEeMAaTHUCCKUMHU TEPMUHAMU ISl peIIeHUs] YIeOHO-
MO3HABATEIbHBIX 3a7a4, a TaKXke CTPOUTh COOTBETCTBYIOIIUE PEUYEBBIC
BBICKA3bIBAaHUSI HA  MaTEMaTHYEeCKOM  SI3bIK€ IS BBICTpauBaHUS
MaTeMaTHYEeCKON MOJCIIH;

YMETh CTPOUTH MATEMaTUYECKHUE MOJEIM C MOMOIIBI) COOTBETCTBYIOIIETO
MPOTPaMMHOTO 00€CTIeYeHUsI, CEPBUCOB CBOOOIHOTO OTJAJIEHHOIO JIOCTYTA;
yMETh TPAaMOTHO U YETKO, corjacHo mpaBwiaMm odopmiienus KMUM-a OI'D

3aHOCHUTD IIOJTYYCHHBIC PE3YJILTATHI - OTBCTHI.

B cuny Gonbiioi npakTU4ecKOW 3HAYMMOCTU JTaHHBIM KypC MPECTaBISIET COOOM

COBOKYITHOCTb BAKHBIX U ITOJIC3HBIX COBCTOB, 3HaHHfI, ABICTCA CPpCACTBOM 06y‘-IeHI/IH

N CpPCACTBOM PAa3BHUTHUA HWHTCIUICKTYAJIbHBIX Kad4C€CTB JIMYHOCTH Y4YalluXCs. ILJ'ISI

y4amuxcsa, KOTOPBIC ITIOKA HE MMPOABJIAIOT 3aMETHOT'O POCTA B IIJIAHC MATCMATHYCCKOT'O

YCBOCHUS OCHOBHOTI'O COJACPIKAHHA N3YydaCMOI'0 IMPCAMETA, 3TH 3aHATUA ITIOMOT'YT CTATh

TOJTYKOM B pa3BUTHM HMHTEpeca K NPEAMETY M CIOCOOCTBYIOT TMOJIOKUTEIHLHON

TCHACHIOUN B INUIAHC IIOATOTOBKM K OCHOBHOMY TI'OCYJAapCTBCHHOMY OK3daMCHY 11O

MaTEMaTHuKeE.



Pe3ynomam o6yuenus: GOpMHUPOBAHUE YMEHHI W HABBIKOB PEIIEHUS OCHOBHBIX
TUMNOBBIX 33Ja4 OCHOBHOI'O T'OCYJapCTBEHHOI'O HK3aME€Ha II0 MaTeMaTUKE, YMEHUE
IIPUMEHATh IIOJIyYCHHbIE 3HAHUS Ha IIPAKTUKE, B TOM YHCIE IUIAHUPOBATh U

IMPOCKTHUPOBATH CBOIO ACATCIBHOCTD C YYCTOM KOHKPCTHBIX KU3HCHHBIX CHTyaHHﬁ.

CoamepkaHUe MporpaMMal

Ne Ha3Banue moayJisi (TemMbl) KoaunuecTBO yacon
Mooynb «Anzeopay 1 wacmeo

1 «/laBaiiTe mozHakomumcs». 3nakomctBo ¢ KM OI'D. 1

2 «Apudmernueckuit 0ym». Otpaborka 3amau Ne 6 KM 1
oro.

3 «KoopmmuaTubiii mapagon». Otpadotka 3agau Ne 7 KM 1
oro.

4 «3adaBHbIe yncaa». Otpadorka 3amady Ne 8 KUM OI'D. 1

5 «Haiian, ecim cMozkemby. Otpadortka 3agaq Ne 9,13 KIMIM 1
oro.

6 «I'paduyeckuii 1adupunt» OtpadboTrka 3amay Ne 11 KM 1
oro.

7 «Ox, yx 3TroT mporpecc» Otpabotka 3amau Ne 14 KM 1
oro.

8 «Yrupoctuthb nmpocto». Otpadotka 3aaa4 Ne § KUM OI'D. 1

9 «dy?am». OTpadotka 3agau Ne 13 KM OI'D. 1

10 | «BeposiTHocTHBII moaxom» Otpabotka 3amau Ne 10 KUM 1
oro.

11 | «@opmyabHblil perakTop» OTpaboTka 3amau Ne 12 KM 1
oro.

12 | «Anredpauveckuii s3xcnpecc». Otpadborka 3amau Ne 6- 14 1
KM OI'D.

Moayab «I'eomerpus» 1 yacts

13 | «KakoBbl yrubi?». Otpabotka 3aaau Ne 15 KUM OI'D. 1

14 «A nauHa kakoBa?». Otpabotka 3amad Ne 16 KUM OI'D. 2

15 | «Arpa na maomaakey». Orpadotka 3amay Ne 17 KUM OI'D. 1

16 | «B kiaerky». Otpabdotka 3amad Ne 18 KUM OI'D. 1

17 | «Bep1o, He Bepro». OTpaboTka 3a1a4 Ne 19 KM OI'D. 1

18 | «KoJueco 0603penusi». Orpaborka 3agau Ne 15-19 1




19 | «A tenepb cam» OTpadoTka 3amad Ne 6-19 2
Mopayab «Aaredopa» 4acThb 2
20 | «ITonpoOyii-ka Haiiam» OTtpadoTka 3amad Ne 20 KUM OI'D. 1
21 «Henpocras 3agaua». Otpabotka 3amady Ne 21 KM OI'D. 1
22 | «®yHKUHOHUPYii». OTpaboTka 3anau Ne 22 KUM OI'D. 1
3agaun-BeJINKAHBI
23 Otpabortka 3amau Ne 23 KUM OI'D 2
24 | Orpabotka 3agau Ne 24 KM OI'D 2
25 Otpabortka 3agaq Ne 25 KM OI'D 2
26 Hrorosoe 3anarue «Caaii OI'D 6e3 nmpobiem». Hamumcanue 4
JemoncrpaunonHoii Bepcun KM OI'D 2023.
Hroro 34

(I)OpMLI KOHTPOJIA M OHEHKH KadeCTBa MNOJYYCHHDBIX 3HAHHI B paMKax

3JIEKTUBHOI0 Kypca:

o YCTHBIN WM TMCBMEHHBIN OIPOC

o KapTOUYKU

o KpaTKasi caMOCTOsITelIbHas paboTa

o MpaKkTUYecKas Wiy jadboparopHas padboTa
o TECTOBBIC 3aaHHSI

CoJepxaHre M3y4yaeMoro Kypca

Kypc paccuntan Ha 33 3anstust 1 yac B Heento. BKiIIoueHHBIN B TPOrpaMMy
MaTepuasl MpeArnoJiaraeT MOBTOPEHUE U YIIIyOJICHUE CIASAYIONIUX Pa3IeiIOB MATEeMATUKU:
1. «/laBaiiTe mo3HakoMuMcs». 3HakoMmcTBo ¢ KMM OI'D no matematuke.

2. «Apupmerunueckuii 0ym». Orpadortka 3agay No 6 KUM OI'D. (1 yac)

JeiicTBHS C HATYPAJIbHBIMH YUCJIAMU

CioxeHue M BBIYMTAHUE, KOMIIOHEHTBHI CJIOK€HUSI WM BBIYUTAHUS, CBSI3b MEXIY
HHUMH, HAXOXJICHUE CYMMbI U PA3HOCTH, U3MEHEHHE CYMMbI U PA3HOCTU NPHU U3MEHEHUU
KOMIIOHEHTOB CJIOKECHUS M BEIYUTAHHUSA.

YMHOXKEHHUE U [IeJICHUE, KOMIIOHEHThl YMHOKEHUS U JEJICHUS, CBSI3b MEXKIY HUMH,
YMHOKEHHE U CII0)KCHHE B CTOJIOWK, JIEJICHUE YTOJIKOM, POBEPKA PE3YJIbTATa C TIOMOIIHIO

MPUKHUIKYA U 0OpaTHOTO IEUCTBUS.




YucJi0BbIe BHIPAKEHUS

YuciioBoe BbIpaKEHUE U €r0 3HaUYCHHUE, TOPSAIOK BBIITOJIHEHUS IEUCTBUM.

JApodu. O0bIKHOBEHHBbIE APOOH

Homns, gacTth, nIpoOHOE YmCciio, MpoOb. JIpoOHOE YWCIO Kak pe3ysbTar IeiCHHUS.
[IpaBuibHBIE U HETIPABUIIbHBIE IPOOU, CMEIaHHAs APOOh (CMEIIaHHOE YHCIIO).

3anuch HATypalbHOTO 4YHMCIa B BUAEC JIpoOM C 3aJaHHBIM 3HAMEHATeJeM,
npeoOpa3oBaHre CMEIIaHHOW IpoOr B HETIPABUIILHYIO APOOL M HA00OPOT.

[IpuBenenue apobeit k oOeMy 3HaMmeHarento. CpaBHeHHE 0OBIKHOBEHHBIX APOOEH.

CnoxeHre W BBIUMTAHWE OOBIKHOBEHHBIX JpoOci. YMHOXKEHHE W JCIICHUE
0OBIKHOBEHHBIX JAPOOECH.

Apudmernueckre TEHCTBHSI CO CMEIIAaHHBIMU JIPOOSIMH.

Apudmernueckue 1eUCTBUS C TPOOHBIMU YHCIIAMHU.

Cnocobvl  payuoHanuzayuu 6blYUCTIEHUU U UX HPUMEeHeHUe Npu 6blNOJHEeHUU
oelicmeutl.

JecaTuynbie 1podu

[IpeoOpazoBanue AECATUYHBIX ApoOeil B 0ObIKHOBEHHbIE. CpaBHEHHE JECATUUHBIX
npobei. Cro)keHHne W BhIUUTAaHUE JECATUYHBIX Apo0eit. OKpyrieHue JecATUUHBIX APOoOeil.
YMHOXEHHE U JCNICHHUE JCCATUYHBIX Ipobeit. [Ipeobpazosarnue 00ObikHOBEeHHbIX Opobell 8
Odecamuynvie Opoou. Koneunvle u beckoneunvie decamuumnvie Opoou.

Yucaa. PaunoHanbHbIe YUCIA

MHOXeCTBO pallMOHaIbHbIX uncesn. CpaBHEHHE pallMOHANIBHBIX uKceln. JlelicTBus ¢
palMOHANIBHBIMU YUCliaMU. [IpedcmasiienHue payuoHaibHo20 Yucia 0ecimudHol Opoosio.

HNppanuoHajabHbIe YUCIa

[lonsTie wuppauUOHAIBHOTO 4Hucla. Pacno3HaBaHWE WPPALMOHAIBHBIX YHCEIN.

IIpuMepbl JOKa3aTeabCTB B anredpe. MppannoHatbHOCTh uncna v 2.

Mmnoorcecmso OeticmeumenvbHbIX yucel.

JIpoOHO-paliHOHAIbHbIE BHIPAKEHHS

[IpeoOpazoBanrie  APOOHO-IMHEHMHBIX  BBIPAXKEHUM: CIIOKEHHUE, YMHOXKEHUE,
neneHue. Aneeopauueckas Opobw. Cokpawenue ancebpauveckux opooeti. IllpusedeHnue
aneebpauyeckux opobeti Kk obwemy 3HameHamenro. Jlelicmeus ¢ aneebpaudecKumu
0pobsAMU: CNOdMCEHUE, 8bIUUMAHUe, YMHOMCEHUe, OelleHUe, B036€0CeHUE 8 CIENEHD.

3. «Koopounammuwtiit mapaghony. Ompadoomrka zadau Ne | KHM OI'D.




IHoJio:xkuTENBHBIC U OTPULATEIbHbIE YHCJIA

N3obOpaxkeHne yncen Ha YKUCIOBOM (KoopAuMHATHOM) mpsiMoil. CpaBHEHHE YHCEIL.
Mopayne 4yucna, reoMeTpuyecKkas HWHTEpIpeTauus Moayis uwucia. JleHcTBus c
MOJIOKUTEIIBHBIMU U OTPULIATEBHBIMY YUCIaMHA. MHOXKECTBO LEIBIX YHUCEN.

Koopaunara Touku

OCHOBHBIE TIOHSATHS, KOOPOUHAMHBIU VY, PACCMOAHUE MeHCOY MOUKAMU.
Koopounamer mouxu.

4. «3abaenwvie wucnarn. Ompaoomra 3aoau Ne8 KHM OI'J.

HNppaunonajabHbie yncsia

[lonsitue wuppanroHaabHOTO uYHcia. Pacmo3HaBaHue HpPpPAIMOHAIBHBIX YHCET.
IIpuMephl J0Ka3aTeabeTB B anredpe. MppannoHaabHOCTh urcia V2.

MHoocecmso deticmeumenvbHbIX Yucel.

5. «Hauou, eciu cmoacewvy. Ompavoomrka zadau Ne 9,13 KHM OI'D.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

HucnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOM.

YpaBHeHust

[TonsiTe ypaBHEHUsI W KOpHSA ypaBHEHUs. [IpedcmasieHue 0 pagHOCUTILHOCU
ypasHnenuti. Qbracmv onpeoenenuss ypasHeHus (0O1acmb  OONYCMUMbBIX 3HAYEHUL
nepemeHHol).

JIuHeliHOe ypaBHEeHHE U €r0 KOPHU

Pemienue sMHEWHBIX ypaBHEHUW. JIuHeuHnoe ypasHueHue ¢ nNapamempom.
Konuuecmeo kopmueii aumerinoco ypaenenus. Pewenue numneiinvlx ypasHeHuil ¢
napamempom.

KBagpaTtHoe ypaBHeHHe H €r0 KOPHHU

KBampatueie ypaBHeHus. Henomnble kBaapaTHble ypaBHEHHS. JIMCKpUMHHAHT
KBaJpaTHOTO ypaBHeHHs. Dopmylsia KOpHEl KBaapaTHOTO ypaBHeHUs. Teopema Buema.
Teopema, oopamnas meopeme Buema. PellieHne KBapaTHBIX YPaBHEHUHN: UCIIOJIb30BAHUE
dbopMynbl 11 HaXOXJEHUS KOPHEH, epaguueckuti memoo peuleHus, PasiodceHue Ha
MHOCUmenu, noooop KopHeli ¢ ucnoiv3osanuem meopemvi Buema. Konuuecmeo xopHetl

K8AOpAMHO20 YPABHEHUsl 8 3A8UCUMOCMU Om e20 Ouckpumunawma. bukeadpamuvie



ypasHenus. Ypaenenus, ceooumvlie K IUHeUHbiM U Kéaopamuwvim. Keadpamuvie ypasnenus
C napamempom.

JIpoOHO-paliuOHAIbHbIE YPABHEHUS

Pemienne mnpoctredmmx JapoOHO-TMHEHHBIX YpaBHEHUM. Peuwenue O0pobHO-
PAYUOHATBHBIX YPAGHEHULI.

Memoovl pewienuss ypasnenuti. mMemoobl paGHOCUNbHBIX NPeodpa308anuii, Memoo
3aMeHbl nepemenHol, epaguueckuil memoo. Hcnonv3oeanue ceolicme QyHKyuil npu

peuienuu ypasHeHul.

Ipocmeiiwue uppayuonanvhvle ypaguenus euoa [ f (x) =a, \/ f(x)= \/g (x) .

n
Vpasuenus euda X' =a.Ypasnenus 6 yenvix uuciax.

6. «I'pagpuueckuit radoupunm» Ompaoomka 3aoau Ne 11 KHM OI'3.

DOYyHKIUU

IHonsTHe PyHKIUM

JlexkapToBbl KOOpJIMHATBl Ha IUIOCKOCTH. POpMUpOBAaHHME NPEJICTABICHUNA O
METanpeMETHOM MOHITHHA «KOOPAMHATHDY. CIocoObI 3a1anus GYHKIINN: aHATUTHYECKU,
rpaduueckuii, TabmumuHbld. ['paduk ¢yHkuuu. Ilpumepbl ¢GyHKIUNA, TOIy4aeMbIX B
IPOLIECCE MCCIIEIOBAHUS PA3IMUHBIX PEajbHBIX MPOLECCOB M PEIICHUs 3a1ad. 3HAUYCHUE
¢ynkuun B Touke. CBoilcTBa (PYHKIMI: 00JACTh ONPENEICHHS, MHOKECTBO 3HAYEHUH,
HYJIH, TPOMEXYTKH  3HAKOMOCTOSIHCTBA,  YEMHOCHb/HEUemHOCmb,  TPOMEXKYTKU
BO3pacTaHus W YObIBaHUs, HauOoJbllee W HauMeHbllee 3HauyeHus. VccnemoBanue
dbyHKIMU 110 ee TpaduKy.

JIuneiiHast pyHKIMSA

CpoiictBa W rpaduk JUHEHHOM QYHKUMU. YTIOBOM KOIPPUUKUEHT MPSIMOl.
Pacnionoxxenue rpaduka IMHEWHONW (YHKIIMM B 3aBUCUMOCTH OT €€ YIJIOBOTrO
kod(pdunrerTa u cBoO6oIHOTO WieHa. Haxooicoenue kodpguyuenmos unetiHot GyHKyuu
N0 3A0aHHLIM YCI0BUAM: NPOXONHCOeHUe NpSAMOU uepe3 08e MOYKU C 3A0AHHLIMU
KOOPOUHAMAMU, NPOXodicoeHue NpsamMol uepe3 OAHHYI0 MOYKY U NAPALLebHOU OAHHOU
NPSAMOU.

KBaaparuynas pyHkuus

CaoiictBa u rpaduk KBaapaTuuHol QyHkiuu (mapadoina). Ilocmpoenue epaghuka
K8aOpamuyHoU OyHKYyuu no moykam

OOpaTHast NPONOPLUHMOHATBHOCTD



. 'unepoOona.

CaoiicTBa PyHKIUU y = k
X

1. «Ox, yarec samom npozpeccy Ompaoomka 3aoau Ne 14 KUM OI'D.

IHocenoBaTeIbHOCTH M MPOTPeCCUH

UYucnoBasg mocneqoBaTeNbHOCTh. [IpUMepsl 4YHMCIOBBIX MOCIEAOBATEIILHOCTEH.
beckoneunsle mocnenoBaTenbHOCTH. ApudmMeTnyeckass Mporpeccus M €€ CBOWCTBA.
['eomerpuueckas mnporpeccus. Popmyna obweco uneHa u cymmvl N NEpevix UlIeHO8
apughmemuueckol u 2eomMempuieckoll npocpeccull.

8. «¥Ynpocmumo npocmoy. Ompavoomka 3aoau Ne 8 KHM OI'D.

YuciioBble 1 0yKBEHHbIE BHIPAKEHUSA

Bripaxkenne ¢ nepemeHHOW. 3HaueHWE BblpakeHHs. [loacTaHOBKa BBIpAKEHUN
BMECTO IIEPEMEHHBIX.

Ieablie BbIpaKeHUs

Crenenb ¢ HaTypajdbHBIM MOKa3zaTeneM M ee cBoiictBa. [IpeoOpazoBanus
BBIPAXEHUH, COACPIKAIIMX CTEIIEHU C HATYPAJIBbHBIM II0KA3aTEIIEM.

OnHousneH, MHOTOWIeH. JIeWCTBUS ¢ OJHOYICHAMH M MHOTOWICHAMH (CI0KEHHUE,
BBIUMTAHHE, YMHOXKEHHUE). DOpMyIbl COKPAIlEeHHOTO YMHOXEHUS: Pa3HOCTh KBAJpaToB,
KBaJpaT CyMMBl M pa3HOCTU. Pa3yiokeHue MHOrowieHa Ha MHOXKHUTEIU: BBIHECCHUE
o0ILIEro MHOXHUTENSI 3a CKOOKH, Zpynnuposka, npumeHeHue @Oopmyl COKPAUeHHO20
ymHoxcenusi. Keaopammuwviti  mpexunen, pasnodcenue Keaopamuo20 mMpexyieHa Ha

MHOMHCUMETIU.

9. «/dy3at». OTpadorka 3aaau Ne 13 KUM OI'D.

CucremMbl HEPABEHCTB

CucTeMbl HEpaBEHCTB C OJJHOW NEPEMEHHOM. Pemenne cucTeM HEPABEHCTB C OJHOMN
NEPEMEHHOW: JTIMHEHWHBIX, Kgaopamubsix. I300pakeHre perieHns CUCTEMbl HEPAaBEHCTB Ha
YUCIIOBOM NPSAMOM. 3aIUCh PELIEHUS CUCTEMbI HEPABEHCTB.

10.«BepositHocTHBIN moaxom» OTpadorka 3agau Ne 10 KUM OI'D.

Cayuaiinbie COOBITHS
CrnydaiiHple OMBITBI  (IKCIIEPUMEHTHI), DJIEMEHTApPHBIC CIydalHbIE COOBITUS
(ucxonpl). BepostHoctn  snemMeHTapHbIX — cOObITHM. CoOOBITHS B CIIy4yalHBIX

AKCTIEPUMEHTAaX U  OJAarompUsTCTBYIOIIME dJIEMEHTapHble CcOoObITHS. BeposTHOCTH



CIy4aiiHbIX CcOObITHH. ONBITBI ¢ PABHOBO3MOXXHBIMU DJIEMEHTAPHBIMH  COOBITHSIMH.
Knaccuueckne BEpOSTHOCTHBIE OIBITHI C UCIIOJIb30BAHUEM MOHET, KYOUKOB.

11.«®@opmyabHblii pexakTop» OTpadorka 3axau Nel2 KUM OI'D.

YucsioBble U 0yKBEHHbIE BHIPAKEHUSA

Boipaxkenne c¢ mnepeMeHHOM. 3HaueHHe BbIpakeHHs. [lojcTaHOBKa BBIpaKEHUM
BMECTO NIEPEMEHHBIX.

[esabie BbIpaKeHU

Crenenp ¢ HaTypaJbHBIM IIOKa3aTteleM U ee cBoicTBa. [IpeoOpa3zoBaHus
BBIPKEHUI, COIEPKAIINX CTEIIEHU C HATypaJbHBIM MOKa3aTeJIeM.

OpnHounen, MHOrowieH. JIeiMCTBUSA ¢ OJHOYIEHAMH M MHOTOWICHAMM (CIIOKECHHUE,
BBIUMTAHHE, YMHOXKEHHUE). DOpMyIbl COKPAIlEHHOTO YMHOXEHUS: Pa3HOCTh KBaJpaToOB,
KBaJpaT CyMMBbI M DPa3HOCTH. Pa3jioKeHHME MHOTOWIEHa HAa MHOYKWTEIU: BBIHECEHUE
o0ILIEro MHOXHUTENSI 3a CKOOKH, ZpynnuposKa, npumeHeHnue @Oopmyl COKPAujeHHO20
ymHoodrcenus. Keaopamuwviti mpexunen, pasnoxcenue KeaOpamHo2o mpexuieHa Ha
MHOJMCUMEIU.

12. «Anredpaunyeckuii 3kcnpecce». Orpadorka 3aaau 6-14
3aKperuieHne Marepuaia, IpOMAEHHOTO BBIIIE.

13.«KakoBbl yribi?». OTpadoTka 3agau Ne 15 KUM OI'D.

Bean4unbl

[Tonsitne Benmuuuubl. [{nuHa. M3mepenuwe ninvHbl. EAWHULIBI M3MEPEHUS IJIUHBI.
Benuuuna yrna. ['pagycHas mepa yria.

[TonsiTe o miomaau TMIOCKOW (GUTYphl U €€ CcBoicTBax. M3Mmepenue rmomasen.
EnvHuIe n3mMepeHns mioniaau.

[IpeacraBnenne 06 oOveMe u ero cBoicTBax. M3mepenume obObema. EmaunHMIIBI
U3MEpPEHUs 00HEMOB.

14.«A nauna kakoBa?». Orpadorka 3agau Ne 16 KUM OI'D.

durypbl B reoMeTpUM U B OKPYKAKOIIEM MHUpe
I'eomerpuueckas ¢urypa. BHyTpeHHss, BHemIHssi o0naacTu (QUryphbl, TpaHUIA.
Jluaun m o0OjMacTH Ha IUIOCKOCTH. Bpimykias u HeBbimykias ¢urypbl. [lmockas u

Heriockasi (Urypsl.



Briaenenue CBOWCTB 00BEKTOB. dopMUpOBaHUE  MPEACTABICHUH O
METarpeMETHOM MOHATHH «purypa». Touka, OTpe3ok, mpsiMas, Jyd, JIOMaHasi,
IJIOCKOCTh, YTroJl, OMCCEKTpHUca yria W €€ CBOWCTBAa, BUJIbI YIJIOB, MHOTOYTOJBHUKH,
OKPY’KHOCTb U KPYT.

OceBast cummeTpust reomeTpuueckux ¢uryp. LleHTpasibHas  cuUMMeETpHUs
TeOMETPUUECKUX PUTYP.

15.«Mrpa Ha nomaake». Orpadorka 3agau Ne 17 KUM OI'J.

N3mepeHusi M BIYUCICHUS

[Tnomaau. @opMynbl MIOMAAN TPEYTOJbHUKA, MAPAIJIEIOrpaMMa U €r0 YacTHBIX
BUJIOB, Tparieuuu, ¢popmyna ['epona, dopmyna iom@aau BITYKIOTO Y€THIPEXYTOJbHUKA,
(bopMyJIbl JUTMHBI OKPY>KHOCTH U TUIOLIAJAH KpyTra

16.«B kaerky». Orpadorka 3aaau Ne 18 KUM OI'J.

N3mepenusi 1 BbIYMCIEHUS

[Tnomaau. @opMyibl MIOIMIAAN TPEYTOJbHUKA, MapajulesiorpaMMa U €ro YacTHBIX
BUJIOB, Tparneuuu, popmyna ['epona, hopmyia mionaan BeIMTYKIOTO Y€ThIPEXYTOJbHUKA,
dbopMysbl JJIMHBI OKPY)KHOCTH M IUIomanu kpyra. [lmomanbs KpyroBoro cexkropa,
KpyroBoro cermeHnrta. [lnomaaps npaBUuIbHOr0 MHOTOYTOJIbHUKA.

Teopema Iludaropa. [Tudaropossl Tpoiiku. TpUuroHomeTpudeckre COOTHOLICHUS B
IPSIMOYTOJILHOM TpeyrojibHuKe. Tpuronomerpudeckue GyHKIUUA TYyHOTO yTia.

17.«Bepo, He Bepro». OTpadoTka 3agau Ne 19 KUM OI'D.

Teopernyeckre acrekTbl, TEOPEMbI, AKCUOMBI, OTIPEIEICHUS, (POPMYJIbI, JICMMBI.

18. «Koaeco 0603penusi». Orpadorka 3agau Ne 15-19 KUM OI'J.

3akperieHue MpoueHHOI0 MaTepuania.

19. «A Tenepsb cam!». OTpadoTka 3agau Ne 6-19 KUM OI'D.

[ToBTOpEHNME MPONIEHHOTO MaTEpHAIIA.

20.«ITonpo0yii-ka Haiinm» Otpadorka 3axa4y Ne 20 KUM OI'J.

JApoOHO-paniuoHa/IbHbIE BHIPAKEHUSA
Crenenb ¢ 1eapiM nokasateneM. [IpeoOpazoBanue TpoOHO-TUHEWHBIX BBIPAKCHUN:
CIIOKEHHE, YMHOXEHHe, JAeNeHue. Aneebpauveckas Opobs. [onycmumosie 3HaAYeHUs

NnepemMeHHblx 6 0p06H0'pCll4u0HCl]Zbelx BbIPAINCEHUAX.



KBaapaTHoe ypaBHeHUe U €r0 KOPHU

KBagpatueie ypaBHeHus. Hemonnble KBaapaTHble ypaBHEHUS. JUCKpUMHHAHT
KBaJIpaTHOTO ypaBHeHUs. DopMyiia KOpHEW KBaJpaTHOro ypaBHeHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. PellieHne KBagpaTHbIX YPaBHEHHI: UCIIOJIb30BAHUE
dbopMyInbl TSI HaXOXJEHUS KOpHEH, epaguueckuti memoo peuleHus, PasiodceHue Ha
MHOdMCUmMeENU, no0OOp KOpHel ¢ UCnoib3osanuem meopemovl Buema. Konuuecmeo xopuei
K8AOpAMHO20 YPABHEHUsl 8 3A8UCUMOCIU Om e20 Ouckpumunanma. bukeadpamnvie
ypaeneHus. Ypaenenus, ceooumbie K TUHEUHbIM U Keaopamubim. Keaopamusie ypasreHus
C napamempom.

JIpoOHO-paliuOHAIbHbIE YPABHEHUS

Pemenne mnpocredmmx —ApoOHO-TUHEHWHBIX ypaBHEHHWH. Peuwenue OpobHO-
PAYUOHATLHBIX YPAGHEHULL.

Memoowl pewienus ypagHenuii: Memoobl PABHOCUILHBIX NPeodPa308aHuUll, Memoo
3aMeHbl nepeMeHHouU, 2paguyeckuil memod. Hcnonvzosanue ceolicme @QYHKYul npu

peuieHul ypagHeHul.

Ipocmeiiwue uppayuonanvbhvle ypaguenus euda [ f (x) =a, \jf (x) = \/g (x) .

n
Vpasuenus euoa X' =a.Ypasnenus 6 yenvix uuciax.

21.«Henpocrasi 3axaua». Orpadorka 3agau Ne 21 KUM OI'J.

Pemienne TeKCTOBBIX 32124

3anaum Ha Bce apudMeTHdecKue 1eHCTBUS

Pemenne TekcToBBIX 3amau apupMeTHUECKUM criocoboM. Mcronap3oBanue Tabiuil,
CXEM, YEPTEKEeH, IPyruX CPeJCTB MPECTABICHUS JAaHHBIX MPU PEUICHUU 3aa4H.

3amauu Ha ABMKEeHHE, pa00Ty M MOKYNKHU

AHalIM3 BO3MOXXHBIX CHUTYallMii B3aUMHOTO PACMOJIOKEHUS OOBEKTOB TMPU HUX
JBH>KCHUH, COOTHOIIIEHUSI 00 EMOB BBITIOJIHSIEMBIX Pa0OT MPU COBMECTHOM paboTe.

3agaum HA YACTH, J0JIH, MPOUEHTHI

Pemenne 3ama4 Ha HaXO0XKJIeHUE YaCTH YKCJIa M YKCa [0 €ro 4acTh. PeneHue 3aqa4
Ha MPOLEHTHI ¥ J0JH. [IpuMeHeHne nponopiuii py pelieHry 3a1ad.

Jlornyeckue 3agauu

Pemienne noruueckux 3amad. Pewenue nocuueckux 3adau ¢ nomowpto epaghos,

maobauy.



OcHOBHBIE MeETO/bI  pelleHusl TEeKCTOBbIX  3ajay:  apuMeTHIecKui,
anreOpanyeckuii, nepedop BapuaHTOB. [lepguunvie npedcmasienusi 0 Opyeux memooax
peuienus 3a0ay (ceomempudecKkue u epagpuueckue memoovl).

22 «DyuknuoHupyin». Orpadorka 3axau Ne 22 KUM OI'D.

DOyHKUUHA

IloHsiTHE 3aBUCUMOCTH

[IpssmoyronbHast cucrema KoopauHat. dopmupoBaHue MPEACTABICHUM O
METaIpeMETHOM MOHSATHU «KOOPAUHATED. [ padk 3aBUCUMOCTH.

DOyHKUUA

CniocoObl 3amanus GyHKIMM: aHATUTHYECKUH, Tpaduueckuil, Tabnuunbiid. ['paduk
dbyaknun. [IpuMepsl QYyHKIIUNA, MOTy4aeMbIX B TIPOIECCE HCCICIOBAHUS Pa3TUIHBIX
MPOLIECCOB U pelieHus 3a1ad. 3HaueHne GyHkiuu B Touke. CBoicTBa QyHKIMNA: 00JIaCTh
OompeseNieHusl, MHOXXECTBO  3HAUYCHHUW, HYyJIH, MPOMEXYTKH 3HAKOIOCTOSHCTBA,
YeTHOCTH/HEYETHOCTh, BO3pacTaHWE€ W yObIBaHWE, MPOMEKYTKH MOHOTOHHOCTH,
HauOOJIbIIIeE U HAMMEHBIIIEE 3HAUYCHUE, MePUOANIHOCTh. MccnenoBanue QpyHKIUU 10 ee
rpaduky.

JIuneiiHast pyHKIMSA

CaoiictBa, rpaduk. YrimoBoil koddduimeHt npsmoin. Pacronoxenue rpaduka
JMHENHON PYHKIMU B 3aBUCUMOCTH OT €€ KO3 (PUIIMEHTOB.

KBaaparuynas gyHkuus

Cgoiicta. Ilapaboina. [Toctpoenue rpaduka kBaapatnuyHol QyHkuuu. Ilomoxenue
rpaduka KBagpaTuuHON GYHKIIUU B 3aBUCUIMOCTH OT €€ K03 uiinenToB. Mcnonp3oBanue
CBOMCTB KBaJPaTUYHON (QYHKITUU IS pEIICHUS 3a]1a4.

Oo0paTHasi NPONOPUMOHAIBLHOCTH

. k
CBoiicTBa QyHKITUH y = K y = —. I'uniep6ona. [IpencraBnenne 06 acuMNTOTaX.
X X

CrenenHasi pyHKIus ¢ MokazaresieMm 3

CgoiictBa. KyOnueckas mapado:na.

DyHKIMH y — /X, y =3/x, y =|x|.-X cBolicTBa u rpaduxu. CrenenHas QyHKIUS C
MOoKa3aTesieM CTeNeHu OobIe 3.

IIpeoOpazoBanre rTpadukoB GyHKIMI: TapauiebHBIA MEPEHOC, CUMMETPHS,

paCT}I)KeHI/Ie/ CIXKaTHC, OTPAKCHHUC.



23.3ag1aun-BeTHKAHDI

e Ortpabotka 3amay Ne 23 KUM OI'D
e Ortpabortka 3amay Ne 24 KM OI'D
e Ortpabotka 3amay Ne 25 KM OI'D

I'eomerpuueckue Gpurypsol

Durypsl B reOMEeTPUU M B OKPY KalolIeM MHUpe

I'eomerpuueckas ¢urypa. BuyTpeHHss, BHemHss o0jacTé (GUTYphI, TpaHHIIA.
Jluauu u oOiacTu Ha TUIOCKOCTH. Bpimykias u HeBblykias ¢urypsl. [lnockas wu
HerIockasi (GUrypsl.

Brigenenue CBOICTB 00BEKTOB. dopMUpOBaHUE  MPEACTABICHUN O
METanpeMETHOM MOoHATHH «purypa». Todka, OTpe3ok, mpsMas, Jyd, JIOMaHasil,
IJIOCKOCTh, YTroJl, OMCCEKTpHUCa yria W €€ CBOWCTBA, BHUJIbI YIJOB, MHOTOYI'OJIbHUKH,
OKPYXHOCTb U KpYT.

OceBass cummeTpus reomeTpuueckux ¢Guryp. LleHTpasibHas  cuMMeTpuUs
T€OMETPUYECKUX (UTYP.

MHOroyrojibsHuKu

MHOroyronsHuK, €ro 3JIEMEHTBI U €ro CBOWCTBA. [IpaBUiIbHBIE MHOTOYTOJIBHHUKHU.
Brinykiibie ¥ HEBBITYKJIbIE MHOTOYTOJIbHUKHA. CyMMa yTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

Tpeyronpuuk. CyMMa yriaoB TpeyrojibHuKa. PaBHOOEIpEHHBIM TpPEYTroJbHUK,
CBOMCTBa M NMpU3HAKU. PaBHOCTOPOHHMIT TpEyroibHUK. Mennanbl, OMCCEKTPUCHI, BHICOTHI
TPEYTOJbHUKOB. 3aMe4aTeIbHbIE TOUKU B TPEYTroJbHUKE. HepaBeHCTBO TpeyroiabHUKa.

Yetsipexyronsuuki. [lapamienorpamMmm, poMO, IpsIMOYTOJIBHUK, KBAJpaT, TPANCIHs.
CBoiicTBa M MPU3HAKMU Mapajiegorpamma, pomOa, NpsMOyroibHUKa, KBajapara. Teopema
Bapunbona.

OKpy:XHOCTB, KPYT

Nx snemeHThl M cBoicTBa. XOpAbl U CEKyIIMe, UX cBoicTBa. KacarenpHble U HX
cBoicTBa. LleHTpanpHble U BIIMCAaHHBIE YTiibl. BriicCaHHBIE M OMMCAaHHBIE OKPYKHOCTH IS
TPEYroJIbHUKOB. BIHCaHHBbIE M ONUCAHHBIE OKPYXKHOCTH ISl YETHIPEXYTOJIbHUKOB.
BHeBniucanHnbie OKpyXKHOCTH. PaqnkanbHas oCh.

Durypsl B NIpocTpasHcTee (00beMHbIE TeJia)

MHororpaHHiK ¥ €ro »3jaeMeHThl. Ha3BaHWsT MHOTOTPpaHHMKOB C pPa3HbIM

IIOJIOKEHWEM M KOJIMYECTBOM TIpaHeu. llepBHuHbBIE mpencraBiieHUs O NHMPaMHIAX,



napajuiefienunenax, mnpusMmax, cdepe, IIape, IIMHAPE, KOHyCe, HX DJJEMEHTax H
MPOCTEUIINX CBOMCTBAX.

OTHOIEHHS

PaBencrBo uryp

CBoiiCTBa YW TPU3HAKA PABEHCTBA TPEYTOJIBHUKOB. J[OMONMHUTENBHBIE MPU3HAKU
PABEHCTBA TPEYTOJIBHUKOB. [ [pu3HaKkyu paBeHCTBA MAPAIIIEIOTPAMMOB.

[MapaasiebHOCTH NPAMBIX

[Ipu3Hakn W CBOWCTBAa MapaJUIEAbHBIX NPSAMBIX. AKCHOMa MapayIeIbHOCTH
EBknuaa. [lepBuunblie npeacTaBiaeHns O HEEBKINIOBBIX reoMeTpusax. Teopema Paneca.

IepneHauKyasipHbIe IPSIMbIE

[Ipsamoii yron. Ilepnenaukynsp k mnpsamoil. CepeauHHBIA MNEPHECHIUKYISP K
oTpe3Ky. CBOWMCTBA U MPU3HAKHU IMEPIECHANKYISIPHOCTH NPAMBIX. HaKIOHHBIE, POEKIUH,
MX CBOMCTBA.

IHoxooue

[IponopumoHasnibHble  OTpe3kH, moaodue ¢uryp. IlogoOHBIE TpEyroJbHUKHU.
[Tpu3naku noo0ust TpeyroabHUKOB. OTHOIIICHHE IIOIAeH TOT00HBIX (UTYP.

B3aumMHoe pacnoJio:keHre NPSIMOM M OKPYKHOCTH, IBYX OKPY’KHOCTEM.

N3mepeHusi u BIYMCICHUS

Bean4unbl

[Tonsitue Benuuunsl. [{nuna. M3mepenue nivunbl. EnuHIBI H3MEpEeHUS IJIMHBL.

Bennunna yrna. I'pagycnas mepa yria. CHHYC, KOCUHYC U TaHT'€HC OCTPOTO yIJia
PSAMOYTOJIBHOTO TPEYTOJIbHUKA.

[TonsiTe o miomamu TMIOCKoW GUTYpHl U €€ cBoicTBax. M3Mepenue rmiomasen.
EnuHunb! uamepeHus miomaim.

[IpeacraBinenre 00 00beMe MNPOCTPAHCTBEHHOW (UIYphl M €ro CBOMCTBAaX.
H3mepenne oobema. Enunuiiel uamepeHus 00eMoB.

N3Mepennsi 1 BbIYUCJICHUS

NHCTpyMEHTBI UIsI U3MEPEHUN U MOCTPOCHUN; U3MEPEHUE U BBIYMCIICHHUE YIJIOB,
JIUH  (pacCTOsiHWi),  IUIONIaA€H, BBIYUCIEHUE  DJIEMEHTOB  TPEYTrOJIbHUKOB  C
VCIIOJIb30BaHUEM TPUTOHOMETPUYECKUX COOTHOWIEHWH. [lnmomanu. @opmynsl miomagu
TPEYroJIbHUKA, TapajljieiorpaMMa U €ro 4YacTHBIX BUIOB, Tpameuuu, Gopmyna ['epona,

dbopMmyrna TIIOWIAAN BBIMTYKIOTO YEThIPEXYrOJbHUKA, (DOPMYJIbI JJIMHBI OKPY>KHOCTH U



momanan  kpyra. [lmomanes KpyroBoro cexkropa, Kpyrosoro cermenra. Ilmomans
MPAaBWJIBHOTO MHOTOYTOJIbHHKA.

Teopema Iludaropa. [Tudaroposl Tpoitku. TpUrOHOMETPUYECKUE COOTHOIIECHUS B
IPSIMOYTOJIBHOM TPEYyroJibHUKE. TpUuroHomeTpuyeckue GyHKIMH TYIOTo yria.

Teopema kocuHycoB. TeopeMa CHHYCOB.

Pemienne tpeyronbHUKOB. Beruuciaenue yrioB. Beuncienue BpICOTHI, MEAUAHBI U
OMCCEKTPHUCHI TPEYTOJIbHUKA.

PaccrosiHus

Paccrostnue mexny Toukamu. PaccrosiHne ot Toukn 10 npssMou. Paccrosinue mexy
dburypamu.

PaBHOBeIMKHE U pABHOCOCTABJICHHBIE (PUTYPHI.

CgoiicTBa (aKcHOMBI) JUIMHBI OTpE3Ka, BEJIMYMHBI YIJla, IUIOMIAAAd M oObema
burypsi.

I'eomeTpuyeckue mocrpoeHust

['eoMmeTpuyeckre MOCTPOEHUs JUIsl WILTIOCTPALMU CBOMCTB T€OMETPUUECKUX (PUTYD.

NucTpymenTsl 1t noctpoenuid. Llupkyne, nuHenka.

[Ipocreiiiie NOCTPOEHUS IIUPKYJIEM U JIMHEUKOW: MOCTPOEHUE OMCCEKTPUCHI yria,
NEPHEHANKYJIAPA K PSMOM, YIJIa, PABHOIO JAHHOMY.

[locTpoeHue TPEyroapHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAM U YIIIy MEXKIY
HUMH, CTOPOHE U JIBYM MPUJICKALIUM K HEW yTiiaM, no Opyeum 271eMeHmam.

Jlenenue oTpe3ka B JaHHOM OTHOLLICHUH.

OcCHOBHBIE METOJIbI PEIICHUs 33[a4 Ha MOCTpOeHUe (METOJ reOMETPHUUECKUX MECT
TOUYEK, METO/]I NapaJuIeIbHOIO EPEHOCA, METO/I CUMMETPUU, METOJ] TOA00MS).

DTanbl penieHus 3aa4 Ha IOCTPOEHHUE.

I'eomeTpuueckue npeodpazoBaHus

IIpeoGpazoBanusi

[IpeacraBienre 0 MEXIIPEAMETHOM MOHATHHU «IIpeoOpa3zoBanuey. [IpeoOpazoBanus
B MaTeMartuke (B apudmeTuke, anredpe, reoMeTpuuecKre npeoopa3oBaHmsl).

JABuxenunst

OceBass W UeHTpaJbHasi CUMMETPHUM, IIOBOPOT U TNApaJUICIbHBIA IEPEHOC.
KomOuHaimn nBiMKeHN Ha INIOCKOCTHU U UX CBOMCTBA.

ITonoOue kak npeodOpazoBanue



['omotetusa. ['eomerpuueckue MpeoOpa3oBaHUS KaK CPEACTBO JIOKA3aTEIbCTBA
YTBEP)KJICHUN U PEIICHUs 3aad.

BeKTopbl M KOOPAMHATHI HA IVIOCKOCTH

Bekropsl

IlonsiTHE BEKTOpaA, NEHCTBUS HAJl BEKTOPaMH, KOJJIMHEAPHBIE BEKTOPBI, BEKTOPHBI
0a3uc, pas3loXKEHUE BEKTOpa IO Oa3UCHBIM BEKTOpaM. ENMHCTBEHHOCTh PA3JI0KEHUS
BEKTOPOB 10 0a3UCy, CKAISIPHOE IPOU3BEAECHUE U €r0 CBOMCTBA, UCIIOJIb30BAHUE BEKTOPOB
B (pusmke.

Koopaunarel

OCHOBHBIE TIOHATHS, KOOPAWMHATBI BEKTOPAa, pAaCCTOSHUE MEXKIYy TOYKAMM.
Koopaunatel cepennnbl oTpe3ka. YpaBHeHUs Quryp.

[IprMeHeHne BEKTOPOB U KOOPAMHAT IS PEIIEHUS TEOMETPUYECKUX 3a1a4.
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