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c.Konrameso 2023

IlosicHuTEIBLHASA 3aIMCKA

JlanHas mporpamMma BHEYPOYHOTO Kypca IpeaHa3HaueHa juis oOydaromuxcs 9 KiraccoB
0011e00pa3oBaTeNbHBIX YIPESIKIACHUHN U paccunTana Ha 34 yaca. OHa mpeaHa3HAYeHA ISl TIOBBIIIICHUS
3¢ PEeKTUBHOCTH TOATOTOBKU O0ydaromuxcs 9 kiacca K OCHOBHOMY IOCYJIapCTBEHHOMY JK3aMEHY I10
MaTreMaThKe 3a KypC OCHOBHOW IIKOJIBI M TpeaycMaTpuBaeT MX MOATOTOBKY K JajdbHEHIIEMY
0Oy4EeHHIO B CPEAHEH IIKOJIE.

[TporpamMma Kypca coriacoBaHa ¢ TpEOOBaHUSMU TOCYAAPCTBEHHOT000pA30BATEIILHOTO CTaHAApTA U
COZIEpP>)KaHUEM OCHOBHBIX MPOrpamMM Kypca MaTEMAaTUKU OCHOBHOM IITKOJIbI.

Kypc «[IpakTukym 1o peuieHuo 3aau» Mo3BOJIUT CUCTEMAaTU3UPOBATh U YTIyOUTh 3HAHUS
yYaImXxcs 1Mo pa3InIHbIM pa3jiesiaM Kypca MaTeMaTHKU OCHOBHOMW IIKOJIBI (apudMeTHKe, anreope,
CTaTUCTUKE U TEOPUH BEPOSTHOCTEH, reoMeTpuH). B 1aHHOM Kypce Takxke paccMaTpUBAaIOTCS
HECTaHJIaPTHBIC 3a/IaHH S, BBIXO/ISIINE 32 PAMKH IIKOJIBHOU MPOTrpaMMBbI (TpaduKu ¢ MOJIYJIEM,
KYCOUYHO-33JIaHHbIC (DYHKIIMH, PEIICHIE HECTAaHAAPTHBIX YPABHCHHUI U HEPABCHCTB U Jp.). 3HAHUE
3TOr0 MaTepHalla U yMEHUE €ro MPUMEHATh B IPAKTUYECKOHN JAEATEIbHOCTH MO3BOJIUT HIKOJIbHUKAM
penars pa3HoOOpa3HbIe 331a9U PA3INIHON CIIOKHOCTH ¥ IMMOATOTOBUTHCS K YCIICIITHOW c/iaue
9K3aMeHa B HOBOH (hOpME UTOTOBOM aTTECTALINH.

[IporpamMma kypca coctaBieHa Ha ocHOBe (0s3aTeIbHOT0 MHHHUMYMa COACPKAHUS
00pa30BaTeNbHBIX MPOTrPAMM I10 MAaTEMAaTHKE W TPEOOBAHHWH K YPOBHIO TOJTOTOBKH BBHITYCKHHKOB
OCHOBHOI1 1m1koubl, ¢ yueroMm Crnenudukanuu KUM nns nposeaenust OI'D mo mareMaTHke U
Komudukaropa nposepsiembix TpeboBanuii k pesynbratam ocBoeHusi OOIl OOO u 3nemMeHToB
coaepxkanus 115 npoBenenus OI'D nmo marematuke, noarotosieHHbIx OUIIN.

B cootBerctBum ¢ yueoupmM mmanom MKOY  «Koxramesckast COLL» na 2023-2024 yueOHbIi
roJ1 Ha U3yYeHHUEKypca OTBeIeHO 34 yaca u3 yacTu yueOHoro iana (1 yac B HEZelo).

lean Kypea: cucTeMaTu3aius 3HaHUW H  CIIOCOOOB JEATEIBbHOCTH YYalluXcs 0
MaTeMaTHKe 3a KypC OCHOBHOW INKOJBI, TMOJIrOTOBKAa oOydaromuxcs 9 Kkimacca K OCHOBHOMY
roCy/lapCTBEHHOMY JK3aMeHy Mo MaTtemaruke. YcmemHas craada OI'D, mepexox B 10 kmacc mo
BbIOpaHHOMY MPOUIIIO (TP HEOOXOAUMOCTH).

3apaum kypca:

e 3aKpenuTh OCHOBHBIE TEOPETUYECKHE TOHATHS M OINPEACICHUs MO OCHOBHBIM
M3Yy4aeMbIM pa3ziesiaM;

e OrpaboTaTh OCHOBHBIE THIIBI 3afauy wu3y4daemblx THNOB KM OI'D «Anrebpa» u
«l"eomeTpus» M UX ANTOPUTM PEIICHHUS;

e dopmMupoBaTh y 00YyYaIONINXCS IIETOCTHOTO MPEJCTaBICHUS O TeMe, €€ 3HAueHUs B
pazziene MaTeMaTUKH, MEXIPEAMETHBIE CBSI3U C APYTUMHU TEMaMU;

e (Cnoco6cTBOBaTh MHTEIUIEKTYAIbHOMY PAa3BUTHIO ydaluXcsi, JOPMUPOBAHUIO KAYEeCTB
MBIIUICHUS, XapaKTEePHBIX JUISI MAaTeMAaTHYEeCKOW JESITeIbHOCTH W HEO0OXOIMMBIX
YUEHUKY 75 yernenrHo caaun OI'D, miis o01eit coruanbHON OpUeHTAIINY;

e AKICHTHPOBAaTh BHHMaHWE Y4YaIllUXCs Ha E€IUHBIX TPEeOOBaHMSIX K TMpaBUiiaM
odopMIIEHUS PA3TUYHBIX BHJIOB 3aJaHUi, BKIFOYAEMBIX B UTOTOBYIO aTTECTAIUIO 3a
KypC OCHOBHOM IIIKOJIBI.

e (CmocoOCTBOBaTh CO3AAHHUIO YCIOBHUW OCMBICIEHHOCTH YYEHUs, BKIIOUYCHHS B HETO
oOydaromierocss Ha ypOBHE HE TOJIBKO WHTEIUIEKTYalbHOW, HO JHUYHOCTHOH W
COITMATPHOM aKTUBHOCTH C MPUMEHEHUEM TeX WJIM UHBIX METOJI0B OOYYEHHS.



I[InanupyeMble pe3yabTaThl 0CBOEHHUS POrPaMMbI Kypca
Jluunocmuvle pe3yromamai:

q)OpMI/IpOBaHI/Ie OTBCTCTBCHHOI'O OTHOIICHHMA K YUYCHHUIO, T'OTOBHOCTb H CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOPAa30BaHUIO HAa OCHOBE MOTHBAIMM K OOY4YEHHIO U IIO3HAHHMIO,
OCO3HAaHHOMY BBIOOPY U MOCTPOCHUIO JalbHEUINCH WHIUBHIYaJbHOW TpPACKTOPHU
oOpazoBaHusi Ha 0a3e OpPUEHTHPOBKM B Mupe mnpodeccuii U  npodheccCHOHAIBHBIX
HPEIIOYTCHUIH, C y4eTOM YCTOHUYMBBIX IO3HABATEIBHBIX HHTEPECOB, a TAaK)KEe HA OCHOBE
(opMHpOBaHUS YBAaKHUTEIBHOTO OTHOIICHUS K TPYAY.

dopMupoBaHKE IIEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKU U OOILIECTBEHHON MTPAKTUKH.
OcBoeHme COMAIBHBIX HOPM, TIPaBHJI TIOBEACHUS, POJIeH U OPM COLMAITBHON KHU3HH.

PazButne MOpPaJIbHOTO CO3HAHUA W KOMIICTCHTHOCTH B PCIICHHU MOPAJIbHBIX HpO6JICM Ha
OCHOBE JIMYHOCTHOTO BBIOOpA, (POPMHPOBAHUS HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO
MOBEJICHHSI, 0CO3HAHHOT'O U OTBETCTBEHHOI'O OTHOILLIEHHSI K HPABCTBEHHBIM ITOCTYIIKaM.
dopMupoBaHUE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIIEHUHU U COTPYIHUYECTBE.
q)OpMI/IpOBaHI/Ie CIIOCOOHOCTH K OMOIHNOHAJIIBHOMY BOCIIPUATUIO MAaTECMAaTHYCCKHUX O6’I)CKTOB,
3a/1a4, peIeHN, PacCyKICHUN

Memanpeomemuvie pe3yiomamol 00yueHUs]

Pezynamuenvie YY/|

e omnpenensaTb COOCTBEHHbIE MPOOJIEMbl U NMPUYMHBI UX BO3HUKHOBEHUS IpH paboTe C
MaTeMaTUYECKUMU 00bEKTaMU;

e (dopMynMpoBaTh COOCTBEHHBIE BEPCHUU WM MPUMEHATh YK€ M3BECTHblE (HOPMBI U
METO/bI PEIICHUs MaTeMaTHYecKOW IMpoOsieMbl, (OPMYIUPOBATh HPEANONOKEHUS U
CTPOWUTH THUIOTE3bl OTHOCHTEIBHO pAacCMaTPUBAEMOrO OOBEKTa M MPEIBOCXHILIATH
pe3yibTaThl CBOECH yueOHO-1103HABATEIbHOMN 1€ TEIbHOCTH;

e OmpeleNsThb MYTH JOCTH)KEHHS LEeJe M B3BELIMBaTb BO3MOXKHOCTHU pa3pelieHus
OIpEeENIEHHBIX Y4eOHO-II03HAaBATEIbHBIX 3a/1a4 B COOTBETCTBUM C ONPECICHHBIMU
KPUTEPUAMH U 3a7ja4aMu;

® BBICTpPaWBaTh COOCTBEHHOE O00pa30BaTEIbHOE MOMANPOCTPAHCTBO MJI PAa3pPELICHUS
OTIpEeIeNIEHHOT0 KPpYyTa 3a/1a4, ONPeIeNsITh U HaXOUTh YCIOBHS IS peaau3aluu uaeu u
MIaHOB (caMooOy4deHue);

®  CaMOCTOSTEIbHO BHIOMPATh CPEIU MPEUIOKEHHBIX pecypcoB Hanbosee 3ppeKTUBHbBIE U
3HauYMMBIE [TPU padbOTE C OMPEEIIEHHON MaTeMaTHYECKONH MOJIETIBIO;

® VyMETh COCTaBJSITh IUIAH pa3pelICHUs OMNPEACICHHOrO Kpyra 3ajaad, MCIOIb3ys
PA3IMYHBIC CXEMBI, PCCYPChI IOCTPOCHHUA AUArpaMM, MCHTAJIBHBIX KapT, O3BOJIAOIINX
MIPOU3BECTHU JIOTUKO - CTPYKTYPHBIN aHAIIU3 3a]a4H;

e yMeTh IUIAHUPOBATh CBOIl 00pa3oBaTeIbHBIA MapLIPYT, KOPPEKTUPOBAaTh U BHOCHUTH
oTpesieNieHHbIe M3MEHEHUs, KAUYeCTBEHHO BIIMAIONINE HAa KOHEYHBIH MPOAYKT y4eOHO-
MMO3HABATCIIbHOM JESITEIIFHOCTH,

® yMEHHE Ka4eCTBEHHO COOTHOCUTH CBOU JCWUCTBUS C MPEIBKYIIAEMBIM HTOTOM y4eOHO-
MO3HABATEIILHON AESITeNTbHOCTH TMOCPEIACTBOM KOHTPOJS M TUIAHUPOBAHUS Y4eOHOTO
mnmponecca B COOTBETCTBUM C MUSMCHAKOIIMMUCA CUTyalUsIMU W HPHMCHACMBIMHA
cpeacTBaMu U (opMaMu OpraHU3alMU COTPYJHUYECTBA, a TAKXKE WHIAUBHUIYaIbHOMI
paboTHI HA YPOKE;

® yMeHHE OTOMPATh COOTBETCTBYIOIINE CPECTBA PeaM3allui PEIICHUS MAaTEeMaTHIECKUX
3a/a4, MOJOUpPaTh WHCTPYMEHTHI IS OICHUBAHUS CBOEH TpaeKTopuu B pabore C
MAaTEMATHYCCKUMHU IMTOHATUAMHA U MOACIISIMHU,



Ho3znaeamenvnvie YY/[

YMEHHME ONpEACNATh OCHOBOIOJArarollee IMOHATHE U MPOU3BOAUTH  JIOTMKO-
CTPYKTYpPHBIM aHalu3, ONPENENATh OCHOBHBIE IPU3HAKM U CBOMCTBA C IIOMOIIBIO
COOTBETCTBYIOIIUX CPEICTB U HHCTPYMEHTOB;

YMEHHUE MPOBOJIUTH KiacCH(UKaKI0 OOBEKTOB HAa OCHOBE KpPUTEPUEB, BBIJIEIATH
OCHOBHOE Ha ()OHE BTOPOCTETICHHBIX TaHHBIX;

YMEHUE IPOBOJAUTH JIOTMYECKOE pacCyXJIEHHEe B HAIpaBICHUH OT OOIIMX
3aKOHOMEPHOCTEW N3y4aeMOH 3aJjaui JJO YaCTHBIX PACCMOTPEHHUN;

YMEHHME CTPOMUTH JIOTMYECKUE PACCYXIECHHUS HAa OCHOBE CHCTEMHBIX CpaBHEHUU
OCHOBHBIX KOMIIOHEHTOB U3y4a€MOI'0 MaTEMaTHYECKOTO pa3jiea WIA MOAEIH, IIOHATUS
WM KJIACCOB, BBIAEIISAS ONPEACIICHHBIE CYLIECTBEHHbIE IPU3HAKY WM KPUTEPUU;
YMEHHME  BBIABIATH, CTPOUTH 3aKOHOMEPHOCTb,  CBSI3HOCTb,  JIOTMYHOCTH
COOTBETCTBYIOLIMX LIETIOYEK PACCyXkJIEHUH pu paboTe ¢ MaTeMaTHYECKUMU 3aJauyaMH,
YMETh MOAPOOHO M CXKATO MPEICTABIATH AETATH3AIMIO OCHOBHBIX KOMIIOHEHTOB IPH
JI0Ka3aTeNIbCTBE MTOHATUM U COOTHOIIEHU Ha MaTEMAaTUYECKOM SI3BIKE;

YMEHHME OpraHU30BBbIBaTh IMOMCK M BBIABIATH NPUYMHBI BO3HUKAIOIIMX IPOLIECCOB,
SIBJICHUI, HanOoiee BEepOSTHbIE (DAKTOPBI, IO KOTOPHIM MaTEMaTHYECKHE MOJEIU H
00BEKTBl BEOyT ce0sl MO OIpe/eIeHHbIM JIOTUYECKUM 3aKOHaM, yYMETh INPHUBOJHUTH
IPUYMHHO-CJIEICTBEHHBIN aHAIN3 MOHATUH, CY>KJIEHUN U MaTeMaTH4YECKUX 3aKOHOB;
YMEHHUE CTPOUTh MAaTEMaTHUYECKyI0 MOJeNb NpU 3aJaHHOM YCIIOBHHM, 00JIaAarolei
ONpENIeNIEHHbIMU ~ XapaKTepUCTUKAaMM  OOBEKTa MpPHU HAJIUYUU  OHpPEIESICHHBIX
KOMITOHEHTOB ()OPMHPYIOLIETOCS TPEATOJIAraeMOro MOHATHUS WITH SIBIICHHUS,

YMEHHME  IEPEBOJUTH  TEKCTOBYKD  CTPYKTYPHO-CMBICIIOBYKD  COCTAaBIISIOLIYIO
MaTeMaTHYeCKOM 3ajaud Ha S3bIK TIpaUuecKoro OTOOpPaKEHUS - COCTABICHMS
MaTeMaTUYECKON MOJIENIN, COXPAHSIOIIENH OCHOBHBIE CBOICTBA U XapaKTEPUCTHUKHU;
YMEHME 3aJaBaTh IIAaH PEIICHUS MAaTeMaTUYECKOW 3aJaul, pealu30BbIBATH AJITOPUTM
NeMCTBUM Kak MOIIAroBOW HHCTPYKLIMM JUIs pa3pellieHus yueOHO-I03HaBaTeIbHOM
3a/1a4i;

YMEHHE CTPOUTH J10Ka3aTEeIbCTBO METO/IOM OT IPOTHUBHOTO;

yMeHue paboTarh ¢ NPOOJEMHOI cHUTyaluMei, OCYIECTBIATh 00pa3oBaTeIbHBIN
npoliecc MOCPEICTBOM MOUCKA METO/IOB M CIIOCOOOB pa3zpelieHus 3a/lauu, ONpeeniTh
IPaHHULbI CBOEro 00pa30BaTeIbLHOrO MPOCTPAHCTBA,

YMETb OpPUEHTHPOBATbCS B TEKCTE, BBIABIATH [JIaBHOE YCIOBHE 3aJauyd U
yCTaHaBJIMBAaTh COOTHOLIICHUE PACCMATPUBAEMbIX O0BEKTOB;

YMEHHE NEepPEeBOJUTh, WHTEPIPETHUPOBATH TEKCT B HHBbIE (OPMBI MPEICTaBICHUS
MH(pOpPMaLIUU: CXEMBbI, TUarpamMmbl, TpauuecKoe MpeICTaBICHUE JaHHBIX;

Kommynuxamuenwvie YY/[

yMeHHue paboTarh B KOMaHJe, (OPMUPOBAHUE HABBIKOB COTPYIHUYECTBA U y4EOHOIO
B3aMMOJICHCTBYS B YCIOBUSAX KOMAaH/IHOM UTPbI UJIM MHON (POPMBI B3aMOJICHCTBHS;
YMEHHUE paclpeiessiTh POl U 33Ja4d B PaMKax 3aHATUSA, (OPMHUPYS TakKe HaBBIKH
OpPraHU3aTOPCKOT0 XapaKkTepa;

YMEHHME OLIEHUBATh IMPaBWIBHOCTh COOCTBEHHBIX IEHCTBMI, a TakkKe NEeSATENIbHOCTH
JIPYTUX yYaCTHUKOB KOMAaH/IbI;

KOPPEKTHO, B paMKax 3a/1ad KOMMYHHKALIUU, GOPMYJIMPOBAaTh U OTCTAUBAThH B3IJISAJIBI,
apryMeHTHUpOBaTh JIOBOJABI, BBIBOJBL, a TakXK€ BbIIBUIaTh KOHTapryMEHTHI,
HEOOXO/IUMBIE Il BBISIBICHUS CHUTyallMd YycleéXxa B peIeHHWM TOW WM HHOM
MaTeMaTHYeCKOM 3a1a49mu;

YMEHHUE TOJb30BATHCS MaTeMaTHMYECKUMHM TEPMHUHAMH ISl pelIeHus ydeOHo-
MIO3HABATENIBHBIX 33/1a4, & TAKXKE CTPOUTH COOTBETCTBYIOIIHME PEUYEBBIE BBHICKA3BIBAHUS
Ha MaTEMaTUYECKOM SI3BIKE JUUI BBICTPAaUBAaHUS MATEMATHYECKOW MOJIEIH;



e YyMeThb CTPOMTb MAaTEMaTHYECKHUE MOJAEIM C IOMOIIBIO  COOTBETCTBYIOIIETO
IPOrPaMMHOI0 00ecrieueH sl, CEpBUCOB CBOOOIHOrO OTJAJIEHHOIO JOCTYIIA;
e yMeTh I'PaMOTHO M 4YETKO, corjacHo mpasuiam odopmienuss KMMa OI'D 3anocuth
MIOJIyYE€HHBIE PE3YJIbTAThI - OTBETHI.
IIpeomemmnuie pezynomamol:

e (QopmupoBaHHE HABBIKOB IOMCKAa MAaT€MaTHYECKOTO METO/a, aJrOpUTMa U MOHCKa
peuieHus 3a/1a4u B CTpykType 3anad OI'9;

e (opmupoBaHUE HaBbIKA PELLICHUS ONPEIEICHHBIX TUIIOB 33a4 B CTpYyKType 3ana4y OI'D;

e yMeHHE paboraTh ¢ TaOIUIAMH, CO CXEMaMH, C TEKCTOBBHIMH JIaHHBIMH, YMETh
npeoOpa30BbIBATh 3HAKU U CUMBOJIBI B JIOKA3aTEILCTBAX U MPUMEHSIEMBIX METOJAX IS
pelieHus 00pa3oBaTeNbHbIX 33/1a4;

® YyMCHHE TIPUBOJAUTH B CHCTEMY, COIIOCTaBIIAThH, 0000IIaTh W aHAIU3HPOBATH
WH(OPMAIMOHHBIE KOMIIOHEHTHl MATEMAaTUYECKOTO XapaKTepa M yMETh HPHUMEHSTH
3aKOHBI U MpaBUJIa Ui PEelIeHUs] KOHKPETHBIX 3a/1a4;

® yMCHHE BBIICIATH IIABHYIO U W30BITOYHYIO WH(MOPMAINIO, TPOU3BOJUTH CMBICIIOBOE
ckaThe MaTeMaTHyecKux (akTOB, COBOKYIMHOCTH METOJOB U CIIOCOOOB pEIICHHUS;
YMETh TPEJCTABIISITh B CIOBECHON (OpMe, MCIOIB3Ysl CXEMbl U Pa3IMIHbIC TAOJIHUIIBI,
rpaduku U AuarpamMmbl, KapThl MOHSATHI U KIACTEpPbl, OCHOBHBIC UEH U IUIAH PEIICHUS
TOM MM MHOW MaTeMaTUYECKOU 3a/1a4.

Conep:xaHue Kypca

«IIpakTHKO-OpUEeHTHPOBaHHBIE 3aaHusD» OTpadoTka 3a1ay Ne 1-5 KM OI'3.

TabnmuuHoe M rpaduyeckoe MpeACTaBICHHWE MAHHBIX, IUIAH M CXEMa, M3BJICYCHHE HYXHON
unpopmanuu. H3MeHUMBOCTH mpu u3MepeHHsX. Pemaronme mnpaBuna. 3aKOHOMEPHOCTH B
W3MEHUYUBBIX BeIMYMHAX. BpruncieHus um npeoOpazoBaHue BenuuuH. VccnenoBaHue mnpocTedinx
MaTeMaTUYECKUX MOJENEH.

«Bprunciaenus u npeodpazoBanus». Orpadotka 3agau Ne 6 KM OI'D.

Heiicmeun ¢ namypanvHbiMu yuciamu

Cnoxenue u BbIYUTAHUEC, KOMIIOHCHTBI CJIOKCHHUSA MW BbIYWTAHHWA, CBA3b MCXKAY HHUMHU,
HaxO0XJICHHE€ CYMMBbI U Pa3HOCTH, U3MEHEHUE CYMMbl M Pa3HOCTH NPU U3MEHEHUH KOMIIOHEHTOB
CJIOKCHUA U BbIYUTAHUA.

YMHOXEHHE U JIeIeHUe, KOMIIOHEHTH YMHOXCHHUS U JICJICHHUS, CBSI3b MEKIY HUMHU, YMHOKCHHE
U CIIO)KEHUE B CTOJIOHUK, JAEJICHUE YTOJIKOM, IPOBEPKA Pe3ysbTaTa ¢ MOMOUIbI0 IPUKUIKU U 00OpaTHOTO
JNEUCTBHUS.

Yucnoswvie eviparxcenusn

UmncnoBoe BEIpaXKEHUE U €70 3HAYCHHE, TIOPSIOK BBHITIOJTHEHHUS ICHCTBHIA.

/Ipoou. Obviknosennwle Opoou

Jons, yactb, 1poOHOE 4Kcio, ApoOb. [[poOHOe uncio kak pe3ynbrar jnenenus. [IpaBunbHbie 1
HeNpaBUWIbHbIE ApOoOH, CMeIIaHHast JpoOb (CMEIaHHOE YHCIIO).

3anmuch HATYypallbHOTO 4YKCTa B BHJE JIPOOHM C 3aJaHHBIM 3HAMEHaTejeM, IpeoOpa3oBaHUE
CMEIIIaHHOM IpOoOU B HEMPABUIIHLHYIO IpOOh M HA0OOPOT.

[TpuBenenue apoOeit k o0uiemMy 3HameHaTeno. CpaBHEHNE OOBIKHOBEHHBIX APOOEH.

CrnoxeHue M BbIYUTAHHE OOBIKHOBEHHBIX IpoOed. YMHOXEeHHE M JeJeHHe OOBIKHOBEHHBIX
IpoOei.

Apudmernueckre IeHCTBHS CO CMEIIAaHHBIMU JIPOOSIMH.

Apudmernueckue 1eiCTBUS C JPOOHBIMU YHCTIAMHU.

Cnocobul payuonanuzayuu bl4UCIeHUl U UX NPUMEHEHUEe NPU BbINOTHEHUU 0etiCEU.



Hecamuunsvie opoou
[IpeoOpazoBanne necATUYHBIX ApoOell B OOBIKHOBEHHBbIC. CpaBHEHHE MECATUYHBIX IPOOEH.

CrnokeHHE M BBIUUTAHHE NECATUYHBIX napoOeil. OKpyIJIeHHe NEeCATHYHBIX IpoOei. YMHOXKEHuEe Hu
NENeHUE JECATUYHBIX ApoOeit. [Ipeobpaszosarue 00bIKHOBEHHBLIX Opobell 8 Oecsimuunble OpooOU.
Koneunvie u becxoneunvie decamuumvie OpoouU.

Yucna. Payuonanvuole yucaa
MHoxecTBO panuoHaNbHBIX uMceld. CpaBHEHHE palMOHAIBHBIX uHcenl. JlelcTBus ¢

paloHaIbHBIMU YUCIaMu. [Ipedcmasienue payuorHaibHo20 Yucia 0ecamudtol opoobwio.

/Jlpoono-payuonansvhsie vipaxcenus
[IpeoOpazoBanre ApOOHO-TUHEHHBIX BBIPAKEHUN: CIIOKEHHUE, YMHOXKEHHUE, JICJICHHUE.

Aneebpauueckasn 0pobw. Coxpawenue arceopauuveckux opooeu. Ilpusedenue anceopauueckux opooei
K o0bwemy 3Hamenamenio. [lelicmeus ¢ aneebpaudeckumu OpooOsMU: CILOJCEHUe, BblYUmMAaHUe,
VMHOJICEHUe, OelleHue, 8036e0eHUe 8 CINENeHb.

«JleiicTBUTEeILHBIE YK caa». OTpadoTka 3amay Ne 7 KM OI'D.

Payuonanvuvie uucna

N300paxenne 4vucen Ha YUCIOBOM (KoopauHaTtHOM) mpsimoi. CpaBHeHue uucen. Mopayib
4yycaa, TEOMETPUYECKash MHTepHpeTauus MoAyJs uyucia. JIeMCTBHS C MOJIOKUTEIbHBIMU U
OTPHUIATEIBbHBIMH YHCIAMU. MHOKECTBO LEIBIX YHCEIL.

Koopounama mouxku

OCHOBHBIE TOHATHUS, KOOPOUHAMHBIU VY, paccmosanue medxncdy moukamu. Koopounamor

MOYKU.
Hppayuonanvhule uucna
[TonsiTne uppanmoHanbHOro yncia. Pacno3sHaBanue uppaioHaIbHbIX YUCE.
Mnooicecmeo OeticmseumenvHbix Yucei.

«IIpeodpa3zoBaHue anredpandecKux Bbipazkennii». Orpadotka 3agau Ne § KUM OI'D

prauuouaﬂbnue quciaa
IlousTue HppauOHAJIBHOTO 4YHCJIa. Pacno3naBanue HPppauOHAIIBHBIX YHCEIIL.

[Tpumepsl nokazaTenbcTB B anredpe. /Jleiicmeus ¢ uppayuoHarbHeIMU  HYUCIAMU:
VMHOJMCEeHUe, OelleHue, 8036e0eHUe 8 CIENeHtb.

MHoocecmso OeticmeumenbHbiX Yuce.
«YpaBHeHHs1 1 HepaBeHCTBa». OTpadoTtka 3a1ad Ne 9 KM OI'D.

Pasencmea
UucnoBoe paBeHCTBO. CBONCTBA YMCIIOBBIX PaBEHCTB. PaBEHCTBO C MEpEeMEHHOM.

Ypasnenus
[lonatue ypaBHeHHS M KOpHS YypaBHeHMA. [Ipeocmaenenue o0 pPAaAGHOCUTLHOCHU
VPAaHeHUII.

Obaacmw onpedenenus ypasHenus (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMEeHHOLL).



Juneiinoe ypasnenue u e20 KOpHu
Pemenne nuneitHbIX ypaBHEHUH. JIuneiinoe ypasnenue ¢ napamempom. Konuuecmeo xopueti

JIUHEUHO020 YypasHeHus. PeuieHue TuHetiHbiX ypasHeHUll ¢ Napamempom.

Keaopammnoe ypasnenue u e2o kopuu
KBanparusie ypaBHenus. Henmonublie kBajgpaTHble ypaBHeHHs. JJUCKPUMHUHAHT KBaJpPaTHOTO

ypaBHeHus. DopMmyrna KOpPHEH KBaJapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PelieHue KBaJpaTHBIX YpaBHEHUH: MCIOJIb30BaHUE (OPMYJIIBI AJSI HAXOXKICHUS
KOpHEH, epaguueckuii mMemoo peuwleHus, pasiodceHue HA MHOJCUmMenu, noooop KopHeu ¢
ucnoavzosanuem meopemvl Buema. Konuuecmeo KopHell K8AOpamHo2o ypagHeHus 6 3a8UCUmMocmu
om e2o Ouckpumunauma. buxeadpamuvie ypasnenus. Ypasuenus, ceoO0umvle K JUHEUHbIM U
keaopamuwvim. Keaopamuule ypasHeHus ¢ napamempom.

/lpoono-payuonansvhule ypagHeHus
Pemienne mpocredmux ApoOHO-THMHEHHBIX ypaBHEHHH. Peuwtenue OpoOHO-payuoHaAlIbHbIX

VPABHEHUII.

Memoowi pewenusi ypasreHutl: mMemoobl pAGHOCUILHLIX NPeodpa308anull, Memoo 3aMeHbl
nepemennol, epaghuyeckuti memoo. HMcnonvzosanue ceoucme Qyukyuti npu peulenuu ypasHeHuil.

n
Vpasnenus suoa X | & .Ypasuenus 6 yenvix uucnax.
«BeposiTHOCTB c0ObITHII» OTpaboTka 3a7au Ne 10 KUM OI'D.

Cnyyvaiinple coObiTHst CiyyailHble ONBITHI (SKCIIEPUMEHTBI), 3JIEMEHTapHbIE Cly4alHble
coObITHst  (Mcxompl). BepostHOCTH — dneMeHTapHBIX — coObiTmid. CoOBITHMST B CIlydaifHBIX
HKCHEpUMEHTaX U OJaronpusATCTBYIOIIME 3JEMEHTapHble COObITHS. BeposTHOCTH citydaifHbIX
coObiTui. OmnbBITBI € pPaBHOBO3MOXKHBIMH  3JIEMEHTapHbIMU  coObITHsIMU.  Kitaccuueckue
BEPOSTHOCTHBIE ONBITHI CUCTIONIB30BAHUEM MOHET, KYOUKOB.

«@ynkuum u rpagukm». Otpadotka 3agau Ne 11 KM OI'D.

Dyukyuu
Ilonamue ¢ynxkyuu

JlekapToBbl ~ KOOpAMHATBl ~Ha  MiockocTh. dopMupoBaHHe  HpEACTaBICHUH O
METANpPEeIMETHOM TOHATHH «KOOpAWHATBH». CrocoObl 3amaHus (QYHKIUI: aHAIMTHYECKUH,
rpapudeckuit, Tabauunbld. ['paduk ¢ynkuuu. Ilpumepsl (yHKIMHA, modydaeMblx B Hpolecce
WCCIIIOBAHMSI A3 IMYHBIX PEATbHBIX MPOIECCOB W PEUICHHS 3a/1a4. 3HaueHne (QyHKIMH B TOYKE.
CpoiicTBa (yHKIMI: 00JacTh ONpeneNeHus, MHOXECTBO 3HAUEHUHM, HYIM, MPOMEKYTKH
3HAKOIIOCTOSTHCTBA, YeMHOCMb/HeUemHOCmb, TIPOMEKYTKH BO3PAaCTaHUS U yOBIBaHUWS, HAHOOJbIIIEE
U HauMeHbIlee 3HaueHus. ViccnenoBanue QyHKIMM 1O ee rpaduky.

Juneinan pynkyusn

CpoiicTBa U rpaduk JUHEHHON QyHKIUHU. YTI0BOM KoapduuueHT npsmoil. Paconoxenue
rpaduka JUHEHHOW QYHKIMH B 3aBUCUMOCTH OT €€ YI0BOro Ko3@uiienta u cBOOOJHOTO YJIeHa.
Haxoorcoenue xoagppuyuenmos nunetinoul pyHkyuu no 3a0aHHbIM YCA08USM. NPOXOHCOEHUE NPAMOU
uepez 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOACOEHUEe NPAMOU 4epe3 OAHHYI0 MOUYKY U
napanieibHo OaHHOU NPSAMOLL.

Keaopamuunasa ¢pynkyusn



CroiictBa u Trpaduk KBagpatuuyHod QyHKuMu (mapabona). [locmpoenue epagpuxa
K8aopamu4Hou hyHKyuu no moukam

Oopamnasa nponopyuoHaILHOCMY

CaoiicTBa pyHKIMU Y [] 5}7 =. funepGona.
x
«IlocsienoBaTEILHOCTH U nporpe'c'cnn» Ortpabotka 3agau Ne 12 KM OI'D.

Ilocneoosamenvrnocmu u npozpeccuu
Yucnoas nocie10BaTeIbHOCTh. [IpuMepsl YNCIOBBIX ITOCIEI0BATEILHOCTEN. becKOHEeUHbIe

MOCJIeI0BaTeNbHOCTU. ApudMeTHuecKas nporpeccus u ee CBoiMcTBa. [ eomeTpuueckas mporpeccusi.
Dopmyna obwjeeo uneHa u cymmvl N NEPEvIX UNeHO8 apuhmemudeckou U 2eoMempuiecKol
npoepeccuil

«YmncsoBbie 1 OyKBeHHbIE BbIpaskeHus». Otpadotka 3aaad Ne 13 KM OI'D.

Yucnoevie u OykeenHble GbIPAIHCEHUA
Boipaxkenue c¢ nepemeHHoW. 3HaueHue BblpakeHUd. IloncTaHOBKA BBIpRXKEHUH BMECTO
IIEPEMEHHBIX.

Ilenvie evipascenun
Crenenb ¢ HaTypaJbHBIM IIOKa3aTeaeM M ee cBoiicTBa. IIpeoOpa3oBaHus BbIpa’keHUH,
COJIEPIKaIMX CTEIEHH C HATypaJIbHBIM I10Ka3aTelIeM.

OpnHouneHn, MHorowieH. JleficTBUsg ¢ OJHOWIEHAaMH M MHOTOYJIEHAMHU (CIIOXKEHHE,
BbIUWTAaHUE, YMHOXXEHHE). DOpMyJIbl COKPAIlEHHOTO YMHOXKEHMsSI: pPa3HOCTh KBaJpaToB, KBajapaT
CYMMBI U pa3HocTH. Pa3nokeHre MHOrowieHa Ha MHOXKUTENIN: BbIHECEHHE OOIIEro MHOXKHTENS 3a
CKOOKH, TPYNIHPOBKA, TPUMEHEHHE (HOPMYIT COKPALICHHOTO YMHOKEHUs. KBaspaTHbIil TpexdieH,
Pa3IOKEHUEKBAAPATHOIO TPEXUICHA HA MHOKUTEIH.

«IIpakTuyeckue pacuersl mo gpopmyaam» Orpadotka 3agau Ne 14 KM OI'D
Bripaxkenue ¢ nepemeHHoN. 3HaueHue BelpaxkeHus. [loacTaHoBKa BbIpaKEHUN BMECTOIEPEMEHHBIX.
«Cucrembl HepaBeHCTB». OTpaboTka 3aaa4y Ne 15 KM OI'D.

Cucmemul nepasencme

CucrtemMbl HEpAaBEHCTB C OJHOW NEpeMEHHOW. PelieHue cucTeM HEpPaBEHCTB C OJHOM
MepEMEHHON: TUHENHBIX, K6aopamubix. 1300pakeHue pelieHnsi CHCTEMbl HEPABEHCTB Ha YHCIIOBOM
NpsIMOM. 3aMKCh pEUIEHUsI CUCTEMbI HEPABEHCTB.

«I'eomeTpuueckue purypsol. Yriabs». Otpadotka 3ama4d Ne 16 KM OI'D.

Benuuunwi

Bennuuna yrna. ['pangycHas mepa yria.

Tpeyzonvnux

CgoiicTBa paBHOOECIPEHHOTO TPEYrobHUKA. BHenmHui yron tpeyronpauka. Cymma yrioB
TpEyroJIbHUKA

«I'eomerpuueckue gpurypsl. Jaunbn. Otpadotka 3amay Ne 17 KUM OI'D

QDuzypol 6 2eomempuu u 8 OKpYHCarouiem mupe

['eomeTpuueckas gurypa. BHyTpeHHss, BHewHss oOnactu ¢Gurypsl, rpanuna. Jlunum u
obnacTu Ha MIOCKOCTU. Brimykmas u HeBbimykias ¢urypsl. [lnockas u Hemmockas (QUIypHI.
[Tonsitue Benmuuunbl. [Inuna. U3Mepenne mivHbl. EqUHUALBI HU3MEPEHUS TJTUHBI

Brigenenue cBoiicTB 00bekTOB. DOpMUPOBaHUE TPEJCTABICHUN O METANPEAMETHOM MOHSATUU



«purypa». Touka, oTpe30k, mpsmas, JydY, JIOMaHas, IJIOCKOCTb, YroJ, OMCCEKTpuca yria u ee
CBOWCTBA, BU/BI YTJIOB, MHOTOYTOJIbHUKH, OKPY’KHOCTb U KPYT.
OceBast cummeTpusi reomerpuueckux ¢uryp. LleHTpanbHas CHMMETpUS T'€OMETPHUYECKUX

¢buryp.

«Ilnomaas MHOTOyroJbHuKay. Otpadotka 3amad Ne 18 KM OI'D

Hsmepemm U 6blHUC/ICHUA

[Tnomanu. @opmyisl MIOMEAAM TPEYroJbHUKA, NapajulejorpaMMma U €ro YacTHBIX BHUJOB,
Tpaneuuu, popmyna ['epona, popmyna miomaay BEITYKIOTO YETHIPEXYTrOJIbHUKA, (POPMYIIbI AJTUHBI
OKPY>KHOCTH M ILJIOLIAAH Kpyra

«MA3mepenus n Bpruncienus». Orpadorka 3agad Ne 19 KM OI'D.

H3zmepeHnus u eviuucienusn

ITmomaau. @opmysibl IUIOAAM TPEYTOJIbHUKA, MapajuleorpaMMa U €ro 4YacTHBIX BHUJOB,
Tpaneuuu, (GopmyJia IUIOIIAJN BbIIYKIOTO0 YEThIPEXYTOJbHUKA, (GOPMYJIbl JUIMHBI OKPYKHOCTU U
romaau kpyra. [nomans npaBuiIbHOr0O MHOIOYrOJIbHUKA.

Teopema [lugaropa. TpuroHoMeTpuuecKiue COOTHOIIECHHUS B MPSIMOYTOJILHOM TpPEYTOJbHHKE.
Tpuronomerpuyeckue QyHKIUU yria.

«Teopernyeckue acnekTb». OTpadoTka 3amaq Ne 20 KUM OI'D.

TeOpeTI/I‘IeCKI/Ie ACIICKThbI, TCOPEMbI, AKCHMOMBI, OIIPCACIICHMA, Q)OPMYJ'IBI, JICMMBI.

Ka.ueﬂnapno-TeMaaneCKoe IJIAHUPOBAHHUE

Ne Tema 3ansatus OcHOBHBIE BUBI AEATEIBHOCTH Hara
n/n (Ne 3amanus B8 KUM) YYAIUXCS IIPOBEICHMS
1 Beruucnenus u Bemonustor apupmernueckue
npeoOpa3oBaHusl. JENCTBUS C pallMOHAJIbHBIMU
Apudmernueckue YHUCJIaMU, BBIYUCIIAIOT 3HAYEHUS
JENCTBUSA C YHCIJIOBBIX BBIPAXKEHUH, IEPEXOIAT OT
OOBIKHOBEHHBIMU U OJIHOH (pOpMBI 3amKCH YKCIa K APYrou
JEeCATUYHBIMH JPOOSIMHU.
(63amanmne KIM)
2 Boruncnenus u Beimonustor apupmernyeckue
npeoOpa3oBaHusl. JENCTBUS C palliOHATIbHBIMU
Apudmernueckue YHCJIAMH, BBIYUCIISAIOT 3HAYCHMUS
JEUCTBHS C YHUCJIOBBIX BBIPAKEHUMU, IEPEXOIAT OT
panoHaIbHBIMU OJTHOU (hOPMBI
yucnamu. (63a1anne 3aIlUCH YKcia K Jpyron
KNM)




YucioBble
HEpPaBEHCTBA U UX
cBoticTBa (7)

N300paxaroT ynciaa TOYKaMu Ha
KOOPIWHATHOM MPSIMO#, CPABHUBAIOT
JIEACTBUTEIIbHBIE YK CIIA, BHITTOJHSIOT
BBIUMCJICHUSIN peoOpa3oBaHus,
BBITIOJIHSIFOTIIPUKUJIKY PE3YJIbTaTa
BBIYMCIICHUIA.

4 OObIKHOBEHHAS U N300paxaroT ynciaa TOUKaMu Ha
JecATU4Has Apoou. KOOP/AMHATHOH NPsIMOM, CPaBHUBAIOT
CpaBHenue 1pooeii. JIeHCTBUTENILHBIC YHCIIA, BBITOTHIIOT
@) BBIYUCIICHHSIH [TPE0Opa3oBaHus,

BBITTOJIHSAIOTIIPUKHJIKY PE3yJbTaTa
BBIYMCIICHUM.

5 Brruucnenus " BBINONHAIOT BBIYUCICHUS U

npeobpaszoBanus. (8) peoOpa3oBaHus

apuPMETHUECKUX BBIPAKCHHUIA,
HIPUMEHSIOT CBOICTBa
apu(MEeTHIECKUX KBaAPATHBIX
KOpHeH Ju1st mpeoOpa3oBaHus
BBIPAKCHUIN

6 IIpeoOpa3zoBanus BbInonHsAI0T BBIYKUCIEHUS U
anredpanvyecKux npeodpazoBaHus
BbIpakeHHH (8) apu(MeTHUECKUX BbIpAXEHUH,

IIPUMEHSIOT CBOMCTBA
apu(MeTHUeCKUX KBaJApaTHbIX
KOPHEH [T TpeoOpa3oBaHUs
BBIPKEHUMN

7 JIuneiinoe Pewarot nuHelHbIE ypaBHEHUS ¢ OJHOU
ypaBHeHue. (9) MepEeMEHHOMN

8 KBanparnoe Pemrator kBagpaTHBIE ypaBHEHUS C
ypaBHEHHE. OJIHOM TIEpEMEHHOM, ypaBHEHHUs 2 4acTH
VYpaBHeHus (2 yacthb
KNM) (9)

9 ®Oynkipn v rpadukn(1ll) | CTpost U YnuTaroT rpaguKy pasTHdHbIA

GyHKIMH, yuTatOT rpaduKy QyHKIIHH,
OIHCHIBAIOT CIIOMOIIbIO (PYHKIUH
pa3INYHbBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU, HHTEPIIPETUPYIOT

rpa MK 3aBUCUMOCTEH

10 QyHKIIUN U UX Crpost u yuTaroT rpaduKky pa3audHbIil

corictBa(11) (byHKUIUH, YUTAIOT rpaduKu QYHKIHUH,
OTIHCHIBAIOT CTIOMOIIBIO (PYHKITUI
pas3IUYHbIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU, HHTEPIIPETUPYIOT
rpaduKu 3aBUCHUMOCTEN

11 Yucnossie 1 Beimonusor npeoOpa3oBaHus

OyKBEHHBIE
BhIpakeHus (13)

anredpandeckux BbIPAKEHUH,
HaXOJAT 3HaYeHUs OYKBEHHBIX
BBIPAKEHMI, OCYIIECTBIISIS
HEO0OXOANMBIE ITOICTAHOBKHA




12

Hucnosele u
OyKBEHHBIE
BhIpakeHus (13)

Beimonsstor npeoOpa3oBaHus
anreOpanvdecKrux BBIPAKCHUH,
HAXOJIST 3HAUCHUST OYKBEHHBIX
BBIPAXKEHU, OCYIIECTBIISIS
HE00X0IUMbI€ TOJICTAHOBKHU

13

3angaun Ha nporpeccu (14)

OcCyIecTBISIIOT pacyeThl 1O
bopMmyaM, BBIpaKarOT
3aBHCHUMOCTH MEXKIy BETUYHMHAMU,
BBIYHUCIISIOT

3HAYCHUs YUCIIOBBIX BBIPAKCHUHN

14

3angaun Ha nporpeccu (14)

OcCyIeCTBIISIIOT pacyeThl 10
bopMmyaM, BBIpaKarOT
3aBHCHUMOCTH MEXKIy BETUYHHAMU,
BBIYHUCIISIOT

3HAYCHUs YUCIIOBBIX BBIPAKCHUHN

15

[IpakTuko-
OPUEHTUPOBAHHBIE
saganus. [lman
mectHOCTH. (1-5)

BBINMONHSAIOT BEIYUCICHHUS U
npeoOpa30BaHMsl, OCYIIECTBIISIIOT
NPaKTUYECKUE PACUETHI, CTPOST U
UCCIIEYIOT MaTEMaTUIECKHE MO/JIEIH,
UCTIOJB3YIOT PUOOPETEHHBIC 3HAHUS U
YMEHUS B MPAKTHIECKOM
JIeSITeIIbHOCTH

16

IIpakTuko-
OPUEHTUPOBAHHbBIC
3amanus. I1lman
kBaptupsl. [Liman
ydactka.(1-5)

BBINOTHSIOT BBIUKCICHUS U
npeoOpa3oBaHMsl, OCYIIECTBIISIOT
MIPAKTUYECKHUE PACUeThl, CTPOST U
UCCIIETYIOT MAaTEMaTUYECKUE MOJIEIH,
UCIONIB3YIOT IPUOOpETEHHBIC 3HAHUS U
YMEHUS B IPAKTUYECKOMN
JIeSITEJIbBHOCTH

17

I'eomerpuueckue
¢burypst. Yrisr (16)

BremoHsaeT neiicTBUS C
TCOMETPUUYECKUMU QUTYPAMH,
pEeLIAT IUIAHUMETPUYECKUE
3aJIa9M Ha HaXO0XKICHHUE
FEOMETPUUYECKUX BEIUYUH

(yryios)

18

OkpyXHOCTb U KpyT. (16)

Brimonnser geiicTBus ¢
T€OMETPUUECKUMH (PUTYpamH,
pEeLIAOT IUIAaHUMETPUUECKUE 3a1a4
Ha HaxOXJICHNE

F€OMETPUYECKUX BEJINUNH

(yraos)

19

I'eomeTpuueckue
¢urypbsl. MHOTOYTOJTEHUKH
A7)

Pacrno3HaroT reomerpuyeckue
¢Gurypsl Ha MJIOCKOCTH, PA3IUYAIOT
UX B3aHMHOE MOJIOKEHHUE,
N300pakaroT TeOMETPUYECKUE
¢burypsl, pemarot
TUTAHUMETPUYECKUE 3a/1a49H Ha
HaXOKJICHUE

TeOMETPUYECKUX BEITHMUUH (IJTHH,
YIJIOB)

20

I'eomerpuueckue
¢urypsr. Jmunsr (17)

Pacno3narot reomerpuyeckue
(bUrypsl Ha MIOCKOCTH, PA3TUYAIOT
UX B3aUMHOE IOJIOKEHHE,
n300pakaloT reOMeTpUYecKre
burypsl, pemaroT




IJIAHUMETPUYECKUE 3a/1a4l HA
HaxO0JICHUE
TEOMETPHUSCKUX BEIUYUH (JJIHH,

YTJIOB)

21 IInomans Pacno3Hnarot reomerpuyeckue

MHOroyroyibHuKa (18) (GuUrypsl Ha IIOCKOCTH, PELIAIOT
IUIAHUMETPUYECKHE 33/1a41 Ha
HAXOXKJICHUE TeOMETPUUYECKHIX
BENMYUH (TUIONIA/IeH ), OCYIIECTBISIOT
pacyeTsl 1Mo
dbopmynam

22 durypsl Ha KBagpaTHOU Pacniosnaror reomerpuyeckne

pemerke (18) (bUrypsl Ha TUIOCKOCTH, PEIIAI0T
TUTAHUMETPUYCCKUE 3a/1a41 Ha
HaXO0XK/ICHHE TEOMETPHYCCKUX
BEJTMYUH (TUIOIIA/ICH ), OCYIIIECTBIISIOT
pacyeTsl 1o
dbopmynam

23 Amnanus OnpeaenstoT KOOPAUHATH TOUKH
reOMETPUYCCKUX IUIOCKOCTH, ITPOBO/ISIT OTICPAIIMU Ha
yrBepxaeHuii (19) BEKTOpPaMH, BEIYUCIISIOT

JUTMHY U KOOPJIMHATBI BEKTOpA, YroJ
MEX]y BEKTOPaMHU, CHHYC,KOCUHYC U
TaHTEHC yTiia

24 W3mepenus u OnpeaenstoT KOOPAUHATH TOUKH

Beraucienus (19) TUIOCKOCTH, TPOBOJIAT OTIEPAIIUH HAJ|
BEKTOPAMH, BEIYUCIISIOT
JUIMHY ¥ KOOPAMHATHI BEKTOPA, YTOJ
MEX/y BEKTOPaMH, CHHYC,
KOCHHYC U TaHTC€HC YTJia

25 Teopernueckue [TpoBoasT MOKa3aTEIBHBIE

acniektsl (20) paccyXIeHHs, OI[CHUBAIOT
JIOTUYECKYIO MPaBUIBHOCTh
paccyXIeHHH, PaCIIO3HAIOT
OIIMOOYHBIE 3aKITIOYCHUS

26 Teopernueckue [TpoBogsT J0Ka3aTeJIbHbIE

acnektsl (20) paccyXIeHus, OLICHUBAIOT
JIOTUYECKYIO MPaBUIBHOCTh
paccyXIeHHH, pacro3HaroT
OIINOOYHBIE 3aKJIFOUEHUS

27 TpeyronsHuKN Pemarot ypaBHEeHUs, HEPABEHCTBA
(15) U UX CUCTEMBI,

28 Cuctembl HEpaBEHCTB Pemaror ypaBHeHHs, HEepaBEeHCTBA
(15) U X CUCTEMBI,

29 [IpaxTuko- BbINONHSAIOT BEIUKCTICHUS U
OpPHEHTHPOBAaHHBIC npeoOpa3oBaHusl, OCYIIECTBIISIOT
3amanus. JInCTel NPAKTHYECKHE PACUEThI, CTPOST U
oymaru (1 —5) UCCIIEIYIOT MaTeMaTHYECKHE MOJICIIH,

HCIOJIb3YIOT IPUOOpPETEHHBIE 3HAHUS U
YMEHUS B IPAKTHYECKOM
JIESITEIIbHOCTH




30 IIpakTuko- BBINONTHAIOT BEIYKUCIEHUS U

OpPHEHTUPOBAHHBIE peoOpa30BaHus, OCYIIECTBIISIOT
3aganus. [leun(l — IIPAKTUYECKUE PACUYETBI, CTPOAT U
5) UCCIIEIYIOT MaTEMAaTHYECKHE MOJIEIN,

UCTIONIB3YIOT IPUOOPETEHHBIC 3HAHUS U
YMEHHUSI B IPAKTUYECKOM

JIeSTEIbHOCTH
31 [TocnenoBarenbHOCTHH Pacnio3naror apudmernyeckue u
nporpeccuu (14) reOMETPUYCCKUE IPOTPECCHHU, PEIIAIOT

3aJ]auu ¢ MpUMeHEeHHEeM(popMyITbI
00IIero WICHA M CyMMBI HECKOJIBKUX

YJIEHOB
IIPOrPECCUu
32 [TocnenoBarenbHOCTUH Pacnio3nator apudmernyeckue u
nporpeccuu (14) r€OMETPUUYECKHUE MTPOTPECCUU, PEIIAKOT

3aJ1a4uM ¢ IPUMEHEHHEM (DOPMYITbI
00I1IeTO WIeHa U

CYMMBI HECKOJIbKHX YJICHOB
IPOTPECCUU

33 - 34| Pabora c KUM
(vactsb 1)

HNurepHer - pecypcbl

1. http://mathege.ru/or/ege/Main - Maremartuka EI'D (OTKpBITBII OaHK 3a1aHUIA)

2. http://mathgia.ru/or/gial2/Main.html?view=Pos — caiiT no okazanuo HH(GOPMAIMOHHOM
MOJJIEPKKU CTyJeHTaM M adUTypueHTam mpu noaroroske k EI'D, nmocrymienun B BY3b1 u
M3YYEHUU Pa3IMYHbIX pa3/iesioOB BBICIIEH MaTeMaTUKH

3. http://alexlarin.net/ -— caiitr no oka3zaHMI0 UHPOPMALMOHHONW MOIJEPKKU CTyIEHTAM U
abutypueHTtam npu noaroroske k EI'D
4. http://math100.ru/ogenew/
5.https://www.time4math.ru/oge

6.https://neznaika.info/oge/math
oge
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