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MNOACHUTEJIbHAS 3ATIINCKA

YueOHbIii npeaMer «MaTeMaTHKa» COCTOUT U3 TPEX MOTYJICH:
o «AnreOpa»»

e « 'eomerpus»

¢ «BeposITHOCTh M CTATUCTHKAY

Mopyab Aaredpa

AnreOpa SBISETCS OJHUM W3 OIOPHBIX KYypCOB OCHOBHOTO 0O0IIEro oOpa3oBaHUs: OHA
o0ecrieynBaeT M3ydeHHE OPYTrUX TUCHUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK M T'yMaHHTapPHOTO
[IUKJIOB, €€ OCBOCHHE HEOOXOIMMO IS TPOJOJDKEHUSI 00pa30BaHMsI U Uil MOBCETHEBHOM >KMU3HU.
Pazpurtne y oOy4arommuxcs HAy4YHBIX NPEIACTABICHHA O TMPOUCXOXKICHHA U  CYIIHOCTH
anreOpandeckux abCcTpakinii, Cloco0e OTpaXKEHUsI MAaTEMaTUUEeCKON HAyKOU SIBIEHUH U MTPOIIECCOB
B TIPUPO/JIE U 00IIECTBE, POJIH MATEMATUYECKOTO MOJICIIMPOBAHUS B HAYYHOM ITO3HAHUU U B TIPAKTHUKE
crocoOCTBYeT (POPMUPOBAHHIO HAYIHOTO MUPOBO33PEHUS U KAUECTB MBIIUICHUS, HEOOXOJUMBIX JUTSI
ajanrTauyu B COBPEMEHHOM LM@poBoM oOiecTBe. M3yueHue anredOpbl obecrieumBaeT pa3BUTHE
YMEHHUsI HaOJ0JaTh, CPABHUBATH, HAXOIUTHh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIIJICHHS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJBI, (POPMYIUPOBATH
yrBepkneHus. OcBoeHHe Kypca anreOpbl 0O0eCreuMBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS
00yJaromuxcs: OHU HWCHOJB3YIOT JCAyKTHBHBIE M WHIYKTUBHBIC PAcCYXICHHs, 0000IIeHHE H
KOHKPETH3alluIo, adCTparupoBaHue u anajoruto. O0ydeHue anredpe mpeanosaraeT 3HaYuTETbHBIA
00BEM CaMOCTOSATEIIEHON JACATEITBHOCTH 00YJarOIIUXCsl, TIOATOMY CAMOCTOSTEIIEHOE PEIIeHHE 3a1a4
00yyarouMMuUcs SBJSETCS peanu3alueil JesiTeIbHOCTHOTO MPUHIINIIA O0yUYESHHUSI.

B crpykType mporpamMMmbl yueOHOTO Kypca «Amiredpa» yriryOJIEHHOTO M3Yy4eHHsI OCHOBHOE
MECTO  3aHMMAIOT  COJAEp)KAaTeIbHO-METOAWYECKHE  JUHUU: «Uucma U BBIYMCICHUSY,
«AnreOpanyeckue BBIpOXCHUSN», «YPaBHCHHS W HepaBeHCTBay», «DyHkuum». Kaxknmas u3 stHx
CoJIep’KaTeIbHO-METOJMUECKUX JHMHUM pa3BUBAETCS Ha MPOTSDKEHUH TPEX JIeT M3ydeHus Kypca,
B3aUMO/JICHCTBYS C IPYTMMH €ro JIMHUAMU. B Xone u3yueHus kypca oOydaromuMcs MPUXOAUTCS
JIOTUYECKH pacCyXJaTh, HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM S3bIK. B cBsi3u ¢ 3TUM B
porpaMmy yd4eOHOTo Kypca «AnreOpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHKH, MTPE/ICTABICHHbBIE
BO BCEX OCHOBHBIX pa3jiejlax MaTeMaTH4eCKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHHUIO
0oOyyaroUMMUCS OCHOB YHUBEPCAJIBHOTO MaremaTudeckoro s3bika. CoaepkaTesllbHONM U
CTPYKTYpHOM OCOOEHHOCThIO Y4eOHOTO Kypca «AnreOpa» sBISETCS €ro HMHTErPUPOBAHHBIN
Xapakrep.

Copnepxanne nuHUHM «HuCIa U BRIUMCICHUSD CIY>KUT OCHOBOM JUTSl TATbHEHUINEro U3y4eHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUYaONIUXCS JTOTUYECKOT'0 MBIIUICHHUSI, (POPMUPOBAHUIO
YMEHHS TOJIb30BaThCsl aNTOPUTMaMU, a TakkKe MPHOOPETEHUI0 TMPAKTUYECKUX HABBIKOB,
HE0OXO0IMMBIX sl TOBCEHEBHOM )KU3HU. Pa3BUTHE MOHATHS O YKCIIe HA yPOBHE OCHOBHOTO 00IIIEro
0o0pa3oBaHUsl CBS3aHO C PAlUOHAIBHBIMH W UPPAIMOHATBHBIMU YHUCIaMH, (OPMUPOBAHHEM
MIPEJICTaBICHU O NEHCTBUTEIHHOM 4HCIe. 3aBEpIICHUE OCBOCHHS YUCIOBOUM JTMHUH OTHECEHO K
cpenHemy obiieMy 00pazoBaHUIO.

Cogep:xanue IByX anreOpanyecKux JIUHUNA — « ANreOpandecKkre BhIpaKEeHUs» U «Y paBHEHUS
U HEpPaBEHCTBa» CHOCOOCTBYyeT (OPMHUPOBAHHMIO Yy OOydaIOUIUXCS MaTeMaTHYeCKOro armrmaparta,
HE0OX0IUMOTO IS pelIeHUs 3314 MaTeMaTHKH, CMEKHBIX MPEAMETOB U OKPYXKAIOIIeH peaTbHOCTH.
Ha ypoBHe ocHOBHOro oOmiero oOpazoBaHHs y4eOHBIH MaTepuand TpPYHNIUPYETCS BOKPYT
palMoHaIbHBIX BBIpOKEHUH. AJreOpa AEMOHCTPUPYET 3HAYCHHE MaTEeMaTHKU KaK S3bIKa JIs
MOCTPOCHUSI MATEMATUUYECKUX MO/IENIeH, ONTUCaHU TIPOIIECCOB U SIBIICHUI peanbHOro Mupa. B 3agaun
oOyueHusi ainrebpe BXOIAT TakkKe JalbHElIIee pa3BUTHE AaNTOPUTMHYECKOTO MBIILUICHUS,
HE0OXOIMMOTO, B YACTHOCTH, IJII OCBOCHHS Kypca WH(OPMATHKH, U OBJAJCHHE HABBIKAMH



JNeMyKTUBHBIX paccyxaeHuid. IIpeoOpazoBaHne CHUMBOJBHBIX (OPM CIIOCOOCTBYET pPa3BUTHIO
BOOOpPaXEHHUsI, CIIOCOOHOCTEH K MaTEMaTHUECKOMY TBOPUYECTBY.

Coneprxanne GyHKIIMOHATBHO-Tpa(QUIECKON TMHUN HAIEJIEHO HA TTOJIy4YeHHE 00yJIaroIUMHUCS
3HAHWA O (PYHKIMAX KaK BOKHEHIICH MaTeMaTHYEeCKOW MOJIENHW JJIsi ONMHMCAHUS W HCCICAOBAHHUS
pa3zHo0Opa3HBIX MPOIIECCOB U SBJICHUH B MpHUpoJIe U odmecTBe. M3ydeHne maTepuaia criocoocTByeT
Pa3BUTHIO Yy OOYYAIOIIUXCS YMEHHS HCIOJIB30BaTh PA3IMYHBIC BBIPA3UTEIBHBIC CPEICTBA S3BIKA
MaTeMaTUKH — CJIOBECHOTO, CHMBOJHYECKOTO, Tpaduueckoro, BHOCHT BKJIax B (HOpMUpOBaHHE
MIPEJICTABJICHUIA O POJIA MATEMATHKHU B Pa3BUTHH IUBUIN3ALUU U KYIbTYPBHI.

YroyOon€HHplii  Kypc — anreOphl  XapaKTepu3yeTcss  M3Y4eHHEeM  JIOTOJHHUTEIBHOTO
TEOPETUYECKOTO aIapara u CBsI3aHHBIX ¢ HUM METOJIOB PEIICHHS 3a/1a4. AnreOpa SBISETCS SI3BIKOM
IUTSL OTIMCAHUS OOBEKTOB U 3aKOHOMEPHOCTEH, CITY’)KUT OCHOBOI MaTeMaTHYECKOTO MOJECITHPOBAHUSI.
[Tpu 3TOM camu OOBEKTHI MAaTEMATUYECKUX YMO3AKIIOUCHHUM W MPHUHATHIC B aireOpe MpaBuiia MX
KOHCTPYMPOBAHHUS CITIOCOOCTBYIOT ((OPMUPOBAHHUIO YMEHUN 000CHOBBIBATH U JIOKA3bIBATh CYXK/ICHHS,
Pa3BHBAIOT MAaTEMAaTHICCKYIO WHTYUITUIO, KPATKO W HATJISTHO PACKPBIBAIOT MEXAaHU3M JIOTUICCKUX
MMOCTPOCHHUI M ydYaT WX MpUMEHEHHUIo. TeM cambiM anreOpa 3aHHMaeT OJHO W3 BEAYIIUX MECT B
(hOpMHUPOBAHHH HAYIHO-TEOPETUICCKOTO MBIIIJICHHS 00yJIarOIIIXCS.

CornacHo yueOHOMY TUTaHy B 7—9 Kjaccax M3ydaeTcsi yueOHBIN Kypc «Anredpay», KOTOPHIH
BKJIIOUAeT CJEAYyIOIME OCHOBHBbIE pa3fenbl  coiepxaHus: «Uucia u  BBIYMCICHUSY,
«AnreOpanueckue BRIPAKECHUS», «Y PAaBHEHHS U HEPABCHCTBaAY, « DyHKITUNY.

Ha usydenue yuebnoro kypca «Anrebpa» orBoautcs 408 vacos: B 7 kiacce — 136 gacos (4
yaca B Hezenmo), B 8 kiacce — 136 gacoB (4 ygaca B Hezaeno), B 9 kimacce — 136 vacoB (4 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yucsia 1 BBIYUCIEHUS

Panmonaneupie umcna. CpaBHEHHE, YNOPSANOYMBAHUE W apU(PMETHYCCKHE JCHUCTBUS C
palMoHaIBHBIMH YKciiaMu. YucoBas mpsiMasi, MOJ1yJIb YMCIIa.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeldeM U €€ CBOWMCTBA. 3amuCh 4YHCIA B JIECATUYHOMN
MO3UIIMOHHON CUCTEME CUUCIICHHUSI.

Pemenune TekcToBbIX 3aad apu@MeTHUecKUM crocoboM. Pemienue 3agauy u3 peanbHOM
MPaKTUKHU HA YaCTH, HA APOOH, HA IPOIICHTHI, TPUMEHEHUE OTHOIIEHUH U TIPOTIOPIIMI MPU PEIICHUN
3a/1a4, pelIeHne 3a1a4 Ha JBUXKEHUE, paboTy, MOKYIKH, HAJIOTH.

JlemumocTh 1ienbix yncena. CBoMCTBA IETMMOCTH.

[TpocTeie u coctaBHbIe yncia. YéTHbIE 1 Heu€THBIC yncia. [Ipu3naku nenumocTt Ha 2, 4, 8, 5,
3,6,9, 10, 11. [IpuzHaku JeTMMOCTH CYMMBI M TIPOU3BEICHUS LIETBIX YMCEN MPU PEIICHUH 3a]1a4 C
MPAKTUYECKUM COJICPKAHUEM.

HanGonpmmii oOmwmii nenwTens W HauMeHblee oOmiee KpaTHOoe NBYX uucen. B3anmuo
MpoCThIE yncia. AnroputMm EBkinja.

Jlenenne ¢ octaTkoM. ApudMeTHYeCKrUe Onepalyuy Hajl OCTaTKaMH.

AJiredpanueckue BbIpaKeHUs

BelpaxkeHue ¢ mnepeMeHHbIMU. 3HA4YE€HHE BBIPAXKEHHA C mepeMeHHbIMH. l[IpencraBinenue
3aBUCHUMOCTHU MEX]ly BETUUUHAMU B BUJE (OPMYJIBI.

ToxnaecTBo. ToxnecTBeHHbIE npeoOpa3oBaHus anreOpandecKux BBIPAKECHUH.
JlokazaTeabCTBO TOXKACCTB.

Onnounensl. OgHOWIEH cTaHAApTHOrO BUIa. CTENEHb OTHOYJICHA.

MHuorounensl. MHorounen cranaaptHoro Bujpa. Crenenb MHorowieHa. CrokeHue,
BBIUMTAHHUE, YMHOXXCHHME U JelieHne MHoroudjeHoB. [IpeoOpa3oBaHue LEIOr0 BBIPAKEHUS B
MHorouseH. Kopau MHOrousexa.

@opMyIbl COKPAIIEHHOIO YMHOJKEHHUSA: KBaJpaT CYMMBl M KBaJpaT pa3HOCTU JABYX
BBIPAKEHUH, Ky0 CYMMBI M KyO pa3HOCTH JIBYX BBIPaKEHUMN, pa3HOCTh KBAaJPAaTOB JABYX BBIPAXKECHUH,
MIPOU3BEACHNE PA3HOCTU U CYMMBI IBYX BBIPa)KEHHI, CyMMa U Pa3HOCTb KYOOB JIBYX BbIpaKE€HUI.

Pa3noxxenne MHOTOUJIEHA HA MHOXKUTENU. BriHeceHne 00111ero MHOKUTEINS 32 CKOOKU. MeTto
TPYIIIUPOBKH.

YpaBHeHNs 1 HEPABEHCTBA

VYpaBHenue ¢ oaHoi nepemeHHoil. Kopenb ypaBHeHusi. (CBoiicTBa ypaBHEHUH C OJHOU
nepeMeHHOM. PaBHOCMIIBHOCTh ypaBHEHHMI. YpaBHEHHE KaK MaTe€MaTUyecKas MOJENb pealbHOU
CUTYaIIHH.

JInnelHOE ypaBHEHUE C OJTHOHM IEpEMEHHON. YHCI0 KOpHeH TMHEMHOro ypaBHeHus. Pemenue
TEKCTOBBIX 3a/lay C MOMOILBIO JHHEHHBIX ypaBHeHMH. JIMHEHOe ypaBHEHHE, cojepKallee 3HaK
MOTyJISI.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. [ paduk TMHEIHOTO ypaBHEHUS C ABYMS MEPEMEHHBIMH.
CucreMbl TUHEWHBIX ypaBHEHUN C AByMs MepeMeHHbIMU. [ paduyeckuii MeTo] pemieHus CUCTeMbI
JIMHEWHBIX YPAaBHEHHMH C IByMsl MEpEeMEHHBbIMU. PerieHue cucreM JIMHEHMHBIX YPAaBHEHHUH C JIByMs
MePEMEHHBIMU METOJ0M TMOJCTAHOBKU U METOJOM cliokeHHs. CucTema JIByX JIMHEUHBIX YpaBHEHUN
C ABYMsI IEPEMEHHBIMH KaK MOJIEb PEAIbHON CUTYalUu.

DyHKUUH



Koopaunara Touku Ha npssMoi. YucnoBbIe IPOMEXKYTKH. PaccTosiHue MexX 1y AByMsI TOUKaMU
KOOPAMHATHOMU IIPSMOIA.

[IpsimoyronbpHast cuctemMa KoopauHat. AOciucca W OpAMHATa TOYKM HAa KOOPAWHATHOM
wiockoctu. Ilpumepsr rpadukoB, 3amaHHbIX (opmynamu. UreHwe TrpadUKOB peaTbHBIX
3aBUCUMOCTEN.

OyHKIMOHANIbHBIE 3aBUCUMOCTH MEXIy BenuuuHamu. llonsarue ¢yHxkuuu. DyHKIUS Kak
MareMaThueckass MoJielb peanbHoro mpoiecca. OOnacTh ompeaeneHus U 00JIacTh 3HAUYCHUM
¢ynkuuu. CrnocoOvl 3amanus ¢ynkuuu. ['padpuk dyskumuu. [ToHATHS MakcMMyma W MUHUMYyMa,
BO3pacTaHMsl U yObIBaHMsI HAa IPUMEPAX PeasIbHbIX 3aBUCUMOCTE.

Jluneitnas ¢yHkims, e€ cBoiictBa. I'paduk nuueiHoW QyHkuuu. ['paduk GyHKum y = |X|.
KycouHo-3a1anHbIe pyHKIUN.

8 KJIACC

Yucisia ¥ BBIYUCICHUSA

KBanpartuble kopHu. Apudmernyeckuil KBaapaTHbIM KopeHb M ero cpoiictBa. [lonsitue
MPPALMOHAIBHOTO 4ucna. JleWcTBHS C HppaluMOHAIbHBIMEA yuciamMu. CBOWCTBA JEHWCTBHM C
MpPALMOHAIBHBIMU YuciIaMi. CpaBHEHNE UPPALIMOHAIIBHBIX YUCEL.

[IpencraBnenuss 0 paclIMPEHUSAX YUCIOBBIX MHOKECTB. MHOeCTBa HATYpAJIbHBIX, LIEJBIX,
palOHANBHBIX, AEUCTBUTENBHBIX yKcell. CpaBHeHHE uncen. YnucnoBbie MPOMEKYTKH.

HetictBusg ¢ ocratkamu. OctaTku creneneil. [[puMeHeHne 0cTaTKoB K PEIICHUIO YPABHEHH B
L[ENBIX YUCIIaX U TEKCTOBBIX 3a7ad.

PazMepsl 00BEKTOB OKPYKAIOLIET0 MUPA, [UINTEIBHOCTh MPOLIECCOB B OKPYKAIOLIEM MUpE.
CrangapTHbII BU YUCTIA.

AnredOpanyeckue BbIpasKeHU s

AnreOpandeckast JpoOb. JlomycTumble 3Hauy€HUs MEPEMEHHBIX B JAPOOHO-PALMOHATIBHBIX
BbIpaxkeHUsAX. OCHOBHOE CBOMCTBO anredpanyeckoi 1podu. CroxkeHue, BBlYUTaHUE, YMHOXKEHUE U
neneHue anredOpanyeckux apodeil. Beinenenue nenoit yactu anreOpandeckoit Apoou.

PanmonanbsHble BelpaxkeHus. ToxaecTBEHHbIE IPeoOpa30BaHMs PALMOHAIBHBIX BBIPAKEHHIH.

JlonmyCcTUMble 3HAU€HHUs IEPEMEHHBIX B BBIPOKEHUAX, COJACpXKALIUX apuMeTHUECKUe
KBaJ[paTHbIe KOpHU. ToXxAeCcTBEHHbIE TPe0Opa30BaHUs BRIPAXKEHUH, CoepKaLMX apuPMeTHIECKHE
KBaJIpaTHbIE KOPHHU.

Crenenb ¢ 1enbIM nokaszaresneM U e€ cBoiictBa. [IpeoOpa3oBaHue BbIpaXKEHUH, cOlepKaIuX
CTETICHH.

YpaBHeHNs 1 HEPAaBEHCTBA

KBanpatHoe ypaBHenue. @Popmyna KOpHEH KBaapaTHOro ypaBHeHus. KosmdecTtsBo
JCHUCTBUTEIIBHBIX KOPHEM KBaJpaTHOIrO ypaBHeHU:A. Teopema Buera. YpaBHeHUs, CBOIUMBIE K
JMHENHBIM ypaBHEHUSAM WIM K KBaJpaTHBIM ypaBHEHUsM. KBaJlpaTHOe ypaBHEHHE C apaMETPOM.
Perrenne TeKCTOBBIX 3a7a4 € IOMOIIBIO KBAJAPATHBIX YPABHEHUM.

JlpoOHO-paninoHanbHble ypaBHEeHuUs. Peenne 1poOHO-pallMoHalbHBIX ypaBHEeHUH. Perenne
TEKCTOBBIX 33/1a4 C MOMOIIBIO JIPOOHO-pAllMOHANIBHBIX ypaBHeHUH. ['paduueckas uHTEpnpeTanus
YPaBHEHUH C ABYMsI [IEPEMEHHBIMMU.

Uucnosele HepaBeHCcTBa. CBONCTBA YHMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHCTBA. CII0KEHUE U YMHOXKEHHE
YHCJIOBBIX HEpaBeHCTB. OLleHMBaHUE 3HAUYEHUs BbIpaXXeHMs. [loka3aTenbCcTBO HEPABEHCTB.

[ToHATHE O pelIeHNN HEPABEHCTBA C OJHOU ITepeMEHHON. MHOXECTBO PELICHNN HEPAaBEHCTBA.
PaBHOCWIIbHBIE HEPABEHCTBA.



JInHeliHOE HEpPaBEHCTBO C OJHOW IIEPEMEHHOM W MHOXECTBa €ro peuieHuid. Pemrenue
JIMHENHBIX HEPABEHCTB C OJHOMN nepeMeHHOW. CUCTEMBbl U COBOKYITHOCTH JINHEHHBIX HEPABEHCTB C
OJHON NEepeMEHHOW. PemeHne TEKCTOBBIX 3a7ady C MOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

DyHKUUHA

OO6nacte ompenercHUss WU MHOXECTBO 3HaueHWH ¢yHKiuu. CrnocoObl 3amaHust (QYHKIUI.
I'papux yaxmun. Urenwe coiicTB (pyHkumu mo e€ rpaduky. IIpumepsr rpadukoB (HyHKIHH,
OTPAKAIOIINX PEAIBHBIE IIPOLIECCHI.

JIuneiinas QyHkuus. OyHKIUH, ONMUCHIBAIONINE NPIMYI0 U OOpaTHYIO MPOTOPIHOHATIHHBIE
3aBUCHUMOCTH, UX IpapuKu.

Oyuxuun y =kx, y=kx +b, y=k/x, y = x3, y = Vx, y = |x| n ux cBoiictBa. Kycourno-3a1aHmbIe
(GyHKIMH.

9 KJIACC

Yucaa v BbIYMCICHUS

Kopens n-it ctenenn u ero cBoiicTBa. CTENeHb ¢ pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA.

AJiredpanyeckue BbIpaKeHUs

ToxxnecTBeHHBIE TPeoOpa3OBaHUS BBIPAKECHUM, COACPKANIUX KOPEHb N-  CTETNeHH.
ToxxnecTBeHHBIE TIPeOOpa30BaHUsI BBIPAKEHUH, COJCP)KAIIUX CTENEHb C PallMOHAIBHBIM
MOKa3aTeseM.

KBanmpatueiii Tpéxunen. KopHu kBampaTHOro TpéxwieHa. PasnmoxkeHue KBaJapaTHOTO
TpEXUJIeHa Ha JIMHEHbIE MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

bukBagpatueie  ypaBHeHus.  [Ipumepsl  NpUMEHEHHWd  METOJIOB  PABHOCHJIbHBIX
npeoOpa3oBaHMii, 3aMEHbI TTIEPEMEHHOM, rpad)UIECKOT0 METO/ 1A P PEIICHUH YpaBHEHUN 3-U U 4-i
CTENEHEN.

Pemenue npo6GHO-paliioHaIbHBIX YPABHEHUH.

Pemrenne cucreM ypaBHEHMH C JBYMs I€pEMEHHBIMU. PenieHue NpoCTEeHIIMX CHUCTEM
HEIMHEWHBIX YpaBHEHUH ¢ JByMs mepeMeHHbIMU. ['paduueckuil MeTon peleHUus CUCTEMbI
HEJIMHEHHBIX YPaBHEHUM ¢ IBYMS nepeMeHHbIMU. CHCTEMa ABYX HEJIMHEUHBIX YPABHEHUN C IBYMSI
MIEPEMEHHBIMU KAaK MOJIEJIb PEAIbHOW CUTYALINH.

Uucnossie HepaBeHCTBaA. PellieHne TMHEeNHbIX HepaBeHCTB. [loka3aTenbCcTBO HEPABEHCTB.

KBagpatHble HepaBeHCTBa C OJHOM niepeMeHHOW. PelleHne KBaapaTHBIX HEPABEHCTB
rpaguyeckuM METOJOM M METOJOM HWHTEpBajJoB. MeTOJ WHTEPBAJIOB s PALMOHAIBHBIX
HepaBeHCTB. [IpocTeiine HepaBeHCTBA ¢ TapaMeTPOM.

Pemrenne TeKCTOBBIX 3374 C MIOMONIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO C aByMsa mnepeMeHHBIMHU. PernieHne HEpaBeHCTBAa C JBYMSI IEPEMEHHBIMHU.
CucrtemMbl HEpaBEHCTB ¢ IBYMS MepeMeHHbIMU. | paduueckuit METOT pelieH s CUCTEM HEPAaBEHCTB C
JBYMSI [IEPEMEHHBIMHU.

DyHKUUH

Oynkuus. CBoiicTBa GyHKIMA: HYTH (YHKIIHH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIUH,
MIPOMEXYTKHA BO3pacTaHusi U yObIBaHUS (DYHKIIMHU, YETHBIE W HEUYETHBIE (QYHKIIMH, HAUOOJbIIEe U
HauMeHbIIIee 3HAUYCHUS (PYHKIIUU.

KBangpatnunas ¢ynkuus u e€ coiictBa. Mcnonb3oBaHne CBOWCTB KBaJpaTUYHON (YHKIIUU
s pemienus 3anad. [loctpoenwe rpaduka kBagpatuyHoit ¢(yHkiuu. Ilonmoxxenue rpaduka



KBaJPaTUYHOM (PYHKIIUHU B 3aBUCUMOCTH OT e€ KoddurrenTos. ['paduku Gpynkuuii y =ax2, y = a(x
—m)%u y = a(x — m)? +n. Ioctpoerne rpadgukos GyHKIHI ¢ MOMOIILIO IPEOOPA3OBAHHIA.

Hpob6uo-nmuueiinas ¢pynkuus. McciaenoBanue QyHKITHIMA.

®Oynkius Y = X" ¢ HATYpaIbHBIM MOKa3areseM N u e€ rpaduk.

YuciioBbIe M0CJIE10BATEIBHOCTH U MIPOTPECCUH

[TonsiTne yrcnoBo# mocnenoBareabHOCTH. KoHeuHbIe M GECKOHEYHBIE TIOCIEJ0BATEIBHOCTH.
OrpanudeHHas IIOCJIEI0BATEIbHOCTD. MOHOTOHHO BO3PACTAIOIIAS (yOwIBaromras)
nocsenoBareabHocTh. CriocoObl 3aJaHus MOCIIEN0BAaTEIIbHOCTH: ONUCATEIbHBIM, TaOIMYHBIN, C
MOMOIIBIO (hopMYJIBI N-TO YJIeHa, pEKYPPEHTHBIH.

Apudmernueckas u reomerpudeckas nporpeccuud. CBONCTBa 4JI€HOB apUPMETHUUYECKON u
reOMETPUUECKOM Tmporpeccuid. DopMynbl N-TO WieHa apuPMETHUYECKON H TeoOMETPUYECKOM
nporpeccuii. QopMysbl CyMMBI IIEPBBIX N YIEHOB apU(PMETUUECKOI U T€OMETPUUECKOM MPOTPeCCHil.
3aauy Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/Ibl, KPEIUTHI.

[IpencraBieHre O CXOOUMOCTH MOCIEIOBAaTEIBHOCTH, O CYMMHUPOBAHMHM OECKOHEYHO
yOBIBaIOLIEH r€OMETPUUYECKON TPOrpecCuu.

Meroa matemaTndeckoil MHAYKIHH. [IpocTeimme npumMepsl.



[NTAHUPYEMBIE PE3VIIBTATBI OCBOEHUA IIPOIPAMMbBI YUEBHOI'O KVYPCA
«AJITEBPA» HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pPe3yJbTaThl OCBOCHUS MPOTPAMMBI 110 MATEMATHKE XapaKTEPU3YIOTCS B YACTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUSA:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY U HACTOAIIEMY POCCUMCKON MaTeMAaTUKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSM POCCUMCKAX MATEMAaTUKOB U POCCUICKON MAaTEMAaTUYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX cdepax;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA M peaM3allil  €ro Ipas,
MPEACTABICHUEM O MATEMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYP, SBICHUM,
MpOLEAYp TPaXJaHCKOTrO 00IIecTBa (HapuMep, BEIOOPHI, ONMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM NMPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAHUEM
BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTWBHOE YyYacTHE B PEHICHWH NPAKTUYCCKUX 3aJad MaTeMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BAXXHOCTH MAaTEMAaTHYECKOTO OOpa30BaHUs Ha MPOTSHKEHUH BCEH
KU3HU JUISl yYCTICNTHOW Mpo(ecCHOHATBHON ACSITENIHPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOCHHEM WHIUBHUAYAIHHOW TPACKTOPUH 00pa30BaHUS M KU3HEHHBIX
MJIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTMYEeCKOr0 BOCIIUTAHMSI:

CIIOCOOHOCTBIO K DMOIIMOHAIIBHOMY U 3CTETHMYECKOMY BOCHPHITHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUHN, PacCyKJICHUH, YMEHHUIO BUAECTh MaTeMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTeH HAYYHOI0 NMO3HAHUSA:

OpHEHTAIIMEH B JEATEIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEICTaBICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHS YEJIOBEKa, MPUPOJIbI W O0O0IIecTBa, IMOHUMaHUEM
MaTeMaTHYEeCKOW HayKH KaK c(hepbl YeIIOBEUECKOM IeATeTLHOCTH, ITANIOB €€ Pa3BUTHS U 3HAYUMOCTH
JUISl pa3BUTHS [IUBUJIM3ALIMH, OBJIAJICHUEM A3bIKOM MAaTEMaTUKU U MAaTEMAaTUYECKOU KyJIbTYpOU Kak
CpPEeACTBOM MO3HAHUS MUPA, OBJIAJCHUEM HaBbIKAMHU HUCCIIEI0BATEIBLCKOU JIEATEIIbHOCTH;

6) puznyeckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI H 3MOLMOHAJIBHOI0
0J1aronoJIy4us:

FOTOBHOCTBIO NMPUMEHSATh MaT€MaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO 3JI0POBbs, BEACHUS
3JI0POBOr0 00pa3a >KM3HU (340pOBOE INMUTAHHME, COATAHCUPOBAHHBIM PEXUM 3aHATHUH W OTIbIXA,
perynspHas Qu3udeckas aKTUBHOCTh), C(POPMUPOBAHHOCTHIO HaBbIKa pedUIeKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JIOTMYECKOT0 BOCTIUTAHMS:

OpUEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHWM Ui pelieHus 3agad B o0nacTu
COXpPAaHHOCTH OKpYXalollleld cpepl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKH HUX BO3MOXHBIX
MOCIIEJICTBUIN JUIsI OKPY)KAroIIeW Ccpelbl, OCO3HAHMEM TJ00AbHOTO XapaKTepa 3KOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;

8) ajanTanyu K U3MEHSIIOIIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI CPebl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBUSIX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO NIEATEIbHOCTh, B TOM UHCIE YMEHHE YUYHUTHCS Y JOPYrHUX



Jo/Iei, IproOpeTaTh B COBMECTHOM JEATEIHHOCTH HOBBIE 3HAHUS, HABBIKW U KOMIIETEHIIUH U3 OTIbITA
APYIruX;

HEOOXOMMOCTBI0O B (POPMUpPOBAHMM HOBBIX 3HaHUH, (GOpPMyIHpOBaTH HICH, MOHATHS,
rUMoTe3sl 00 00bEKTaxX W SBICHHUSIX, B TOM YHWCIC PaHee HEU3BECTHBIX, OCO3HABATH JC(PUIIUTHI
COOCTBEHHBIX 3HAHUW 1 KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHTYaLlUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBATh IPHUHUMAEMbBIE pEIICHUS M JICHCTBHS,
(dbopMynHpOBATh U OLEHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynmpraTe OCBOEHHS TpOTpaMMbl IO MarTeMaTHKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuarmierocs OyayT chopMUpOBaHB MeTamnpeAMeTHbIEe Pe3yJbTaThl,
XapaKTePU3YIOMIMECS  OBJIAJICHUEM  YHUBEPCAIGHBIMU  TIO3HABATCIBHBIMH  JCHCTBHUSMH,
VHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JICUCTBUSMH W  YHUBEPCATBHBIMH  PETYISTHBHBIMU
JIEUCTBUSAMM.

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS
ba3oBble Joruuyeckue AecTBUA:

BBIBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIE TPH3HAKHM MAaTEMAaTHYECKHUX OOBEKTOB,
MOHSATHN, OTHOIICHUH MEXAY MOHATHAMH, (OPMYITHPOBATH ONPECIICHHS TTOHATHH, yCTaHABINBATh
CYIIIECTBCHHBIM TMPHU3HAK KJIaCCHU(UKAIMKM, OCHOBAHHUS /i O0OOOIICHHUS W CpaBHEHUS, KPUTCPUH
MMPOBOIMMOTO aHAJIN3A;

BOCTIpUHUMATh, (HOPMYIUPOBATH M MPEOOpPa3OBBHIBATh CYKJICHHS: YTBEPAUTECIBbHBIC U
OTpHIIaTEIbHbIE, CIMHUYHBIEC, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MATEMaTUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TIPOTHUBOpeuMs B (hakTax,
JAHHBIX, HAOMIOJACHUAX U YTBEPXKICHUSX, MTPEAsiaraTh KPUTEPUH VIS BBISBIICHUS 3aKOHOMEPHOCTEH
Y MPOTHUBOPEUHIA;

JIeNaTh BBIBOABI C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JCHYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJITFOYCHHH, YMO3AKITIOUCHHUH 110 aHAJIOTHH;

pazOupaTh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKACHHH (TIPsIMbIE M OT IMPOTHBHOTO),
MPOBOJIUTh  CAMOCTOSITEJILHO  J0Ka3aTeIbCTBA  MaTeMaTHYECKUX  (aKTOB, BBICTPAaHUBATh
apryMeHTalMI0, MPUBOJUTh NPUMEPHl U KOHTPIPUMEPHI, MPUMEHSATH METOJ MaTeMaTH4ecKOi
WHIYKIUHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCO0 perieHus ydeOHOo# 3amaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMUS,
BBIOMpATH HanboJIee MOIXO AN ¢ Y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBareibCKue 1eiCTBHS.

MCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUNA MHCTPYMEHT MO3HAHUS, (HOPMYTUPOBATH
BOMPOCHI, (PUKCUPYIOIINE MPOTUBOpEUHE, MPOOIEMY, CAMOCTOSTENILHO YCTaHABIMBATH UCKOMOE U
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO, MHEHHUE;

MPOBOJIUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY SKCIEPUMEHT, HCCIEAOBaHUE IO
YCTaHOBJICHHIO 0COOEHHOCTEH MaTEMaTHUYECKOTO O0BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOO0M;

CaMOCTOSITENIbHO (POPMYITHPOBATH OOOOIIEHHUS W BBIBOJABI MO pe3ylbTaTaM IpPOBEAEHHOTO
HaOIIO/ICHUS, UCCTIEIOBAHNS, DKCIIEPUMEHTA, OIICHUBATh IOCTOBEPHOCTH MOTYUYCHHBIX Pe3yIbTaTOB,
BBIBOJIOB U 000OIIIEHHIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTAThH MPEANOIOKEHHS O €ro
Pa3BUTHUU B HOBBIX YCIOBHSIX.



Pabora ¢ undopmanueii:

BBISIBJIATH HEIOCTATOYHOCTh U W30BITOYHOCTH WMH(OpPMAIMHU, NAHHBIX, HEOOXOIUMBIX IS
peleHus 3a/1a4u;

BbIOMpATh, AaHAIM3UPOBATH, CHCTEMATU3MPOBATH M HMHTEPIPETUPOBATH HH(MOPMAIHIO
Pa3UYHBIX BUIOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (opMy mpeacTaBieHHs HHGOPMAIMM W WIUTIOCTPUPOBATH pEHIaeMble 3aJadu
CXeMaMH, AUarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALIUSAMU;

OLICHUBATh  HAA&KHOCTh  HMHPOpPMAIMM 1O  KPUTEPUSAM,  MPEUIOKEHHBIM  HJIH
cOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE el CTBUS

BOCIPUHUMATh M (POPMYJIHpPOBATh CYXJEHHS B COOTBETCTBHHM C YCIOBHSAMH W IICISIMH
oO0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MTUCHMEHHBIX TEKCTAX,
TaBaTh MOSICHEHHUSI IO X0y PEIICHUS 331a4H, KOMMEHTHPOBATH MOJyYCHHBIH PE3YIIbTaT;

B XoJle OOCYXJIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MpPOOIEeMBI,
pemaeMoi 3amadu, BBICKA3bIBAaTh HJIEH, HAIlEJICHHBIE HA TIOWCK PEIICHHS, COTOCTABISTH CBOU
CYKIEHHsI C CYXKICHUSMH IPYTUX YYaCTHHKOB JUAIOTa, OOHAPY)KHBATH Pa3JIM4he M CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU (hopme PopMyTHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHIS,

MPEJCTaBIATh PE3yNbTaThl PEHICHUS 3a/aud, OSKCIIEPUMEHTa, WCCIEIOBAHMS, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMAaT BBICTYIUIEHHS € YYETOM 3a/ay Mpe3eHTalud U 0COOeHHOCTEN
ayJUTOpUH;

MOHUMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW M HHIMBUIYaTbHOW pabOTHl MpH
pelieHnd y4eOHBIX MaTeMaTHYeCKUX 3ajady, NPUHUMATh LeJb COBMECTHOM JesITeNbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOM pPalOThI, paclpenensiTh BUIbl padOT, JOroBapuBaThCA,
00CYX1aTh MPOIECC U Pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboThl (0OCYKJIeHHS, OOMEH MHEHHUH, «MO3TOBBIC
HITYPMBI» U UHBIE); BBITIOJIHATH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOM ACUCTBHUSA C IPYTUMHU
YJIeHaMU KOMaH/Ibl, OLICHUBATh KAYECTBO pe3ysibTaTa U Ka4eCTBO CBOETO BKJIAJ(a B OOIIUI pe3ylibTat
[0 KpUTEPUIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aHUMOJCHCTBHUSL.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:

BBISIBIISITH MPOOJIEMBI [T PEIICHUS B )KU3HEHHBIX U Y4€OHBIX CUTYAIUSIX, OPUEHTUPOBATHCS B
Pa3IMYHBIX MOAX0aX IPUHSITUS pelIeHU (MHINBUIyaTbHOE, TPYIIIOBOE);

CaMOCTOSITENIBHO COCTaBIIATH IIJIaH, alTOPUTM PEUICHUS 3aJauyd (UM €ro 4acTh), BHIOMpPATh
crnocob pemeHUs ¢ Yy4E€TOM HUMEIONIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

BIIAJIETh CMOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOIS TMpollecca W pe3yibTara pelieHUs
MaTeMaTH4eCKON 3a7aui, CAaMOMOTHBAIIMH U PEQIICKCUU;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IpU PEIICHUH 3aJaud, BHOCUTH
KOPPEKTUBBI B JCSITEIFHOCTh HA OCHOBE HOBBIX 00CTOSTENHCTB, HAWJECHHBIX OIMNOOK, BBISIBICHHBIX
TPYAHOCTEN;

OLIEHMBATh COOTBETCTBUE pe3yjibTaTa JEATEIbHOCTH IOCTaBICHHOM WEIM U YCIOBHSIM,
OOBSCHATh TMPUYMHBI JOCTHKCHUS WIM HEAOCTHIKEHUS IeIH, HAXOJUTh OMIMOKY, JaBaTh OILEHKY
MPUOOPETEHHOMY OTIBITY;



BbIpaXaTb OMOLIMUHU TIIPpU HUIYUYCHUHU MATCMATUUYCCKUX OOBEKTOB U q)aKTOB, JaBaTb
OMOIMOHAJIIBHYIO OLICHKY PCIICHUA 3aa4U.

HPEIMETHBIE PE3YJIBTATbBI

K xonity o6yuenus B 7 kiacce 00y4Jaromuiics MOJYyYUT CICAYIONIME TPEAMETHBIC PE3YIbTaThl:

Yucsia 1 BBIYUCIEHUS

PanmonanpHbie yncna.

[lepexouTh OT OJHOM (JOPMBI 3aIIUCH YUCEI K IpYyroi (mpeoOpa3oBbIBaTh AECATUYHYIO ApOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO NECATUYHYIO
poOBb).

Hcnonp30BaTh TOHSTHS MHOXKECTBA HATypaJIbHBIX YHCEN, MHOXXECTBA IIEJIBIX YHCE,
MHOYECTBA PAIMOHATBHBIX YHCEN TP PEIICHUH 33]1a4, IPOBEICHUN PACCYKICHUM U JOKA3aTEIIbCTB.

[ToHuMaTh U OOBSICHATH CMBICII TTO3UIIMOHHOM 3aMMCH HATYypaJIbHOTO YHUCIIA.

CpaBHHBATH U YIIOPSAI0UYNBATH PAIMOHATBHBIC YHCIIA.

BreimonHsATe, codeTas yCTHbIE W THChbMEHHBIE TNPUEMBI, apuPMETUUECKHE JCUCTBUS C
palMoOHAIBHBIMM YHCJIAMH, WCIOJb30BaTh CBOMCTBA YHCEN W TIpaBWiIa JIEHCTBHM, NPUEMBI
paIMoOHaTbHBIX BEIYHCIICHHM.

BrImomHATE IEHCTBUA CO CTETICHSIMU C HATypaTbHBIMH TIOKA3aTEIISIMH.

HaxonuTte 3Ha4€HUs YMCIIOBBIX BBIPAXKEHUH, COIEPKAIINX PALIMOHAIBHBIE YHCIIA U CTEIIEHU C
HaTypaJIbHbIM TIOKa3aTejleM, NPUMEHSTh pa3HooOpa3Hble CHOCOObI W MPUEMBI BBIUMCIICHUSA,
COCTaBJISITh M OLICHMBATh YHCJIOBBIE BBIPAKEHUS MPHU PEIICHUU MPAKTUYECKUX 3a/]ad W 3a1ad W3
JOPYTrux y4eOHBIX IPEIMETOB.

OKpyrasTh yuciaa ¢ 3aJaHHOM TOYHOCTBIO, a TAKXKE M0 CMBICIY IPAKTUYECKOW CHUTYyalluH,
BBITIOJIHATH IPUKHUJIKY U OLIEHKY P€3yJIbTaTa BbIUNCICHUH, OLIEHKY 3HAUEHHI YMCIIOBBIX BBIPAXKEHU,
B TOM YHCJIE [IPU PELICHUH NTPAKTUYECKUX 3a/1a4.

Pematp TexcToBble 3adauu apuPMETHUYECKUM CIOCOOOM, MCHOJIb30BaTh TaOJMUIbI, CXEMBI,
YEpTEkKHU, IPYTHe CPEACTBA MIPEACTABICHUS JAHHBIX PU PELICHNUH 3a/1a4.

Pematp 1mpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBS3aHHBIE C OTHOLIEHUEM BEJIMYHH,
[IPONOPLUUOHATBHOCTBIO BEJIMYMH, NPOLEHTAMHU, UHTEPIPETUPOBATh PE3YJIbTAThl PELICHHS 3a7a4 C
y4€TOM OTpaHUYCHUI, CBA3aHHBIX CO CBOMCTBAMU pPaCCMATPUBAEMbIX 0OBEKTOB.

JleTuMOCTb.

Jloka3biBaTh U MPUMEHSTH IIPU PEIICHUH 3a7a4 MPU3HAKK JeIUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10,
11, mpu3HaKu IETUMOCTH CYMMBI U TPOU3BEACHUS LEIbIX YUCEIL.

PacknanpiBaTh Ha MHOKUTEIN HATYpaJIbHbIEC YUCIIA.

CBOOOTHO OmepupoBaTh MOHATHUAMHU: YETHOE YHUCIO, HEYETHOE YHUCIO, B3aUMHO IPOCTHIC
YHUCIa.

Haxonute wambomnpiimii oOmMI JAeTUTENs M HauUMeEHbIIee o0Illee KpaTHOE 4YHCel H
WCIIOJIb30BATh UX IIPH PELICHUU 33]1a4, IPUMEHSTh anroput™ EBkina.

OnepupoBaTh NOHATHEM OCTATKa M0 MOAYIIO, IPUMEHSATh CBOMCTBA CPABHEHU 110 MOIYIIIO.

AuaredpanyecKkue BbIPaKeHH

Boipaxkenus ¢ nepeMeHHbIMHU.

Hcnonb3oBaTh anreOpandeckyro TEPMHUHOJOTHIO U CHMBOJIUKY, MPUMEHAITH €€ B IMpoliecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHrs OYKBEHHBIX BRIPAKEHUH MPU 3aJaHHBIX 3HAUCHUSX MTEPEMEHHBIX.



Hcnonb30BaTh TMOHSATHE TOXKJAECTBA, BBIMONHITH TOXKJISCTBEHHBIE IPEOOpa30oBaHUS
BBIpaKEHUH, I0Ka3bIBaTh TOXK/IECTBA.

MHOro4seHsl.

BrImoyHATE TIpeoOpazoBaHus IIEIOTO BBIPAKEHUS B MHOTOWICH MPHUBEACHUEM MOJI0OHBIX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BoinonHsaTe  nmeWicTBUs  (CIOXKEHHUE, BBIYMTAHUE, YMHOXKEHHE) C OJHOWIECHAMU M C
MHOTOWICHAMH, IPUMEHATH POPMYITBI COKPAMEHHOTO YMHOKEHUS (KBaJpaT U KyO CYMMBI, KBaJpaT
M KyO pa3HOCTH, pa3HOCTh KBaJpaToOB, CyMMa W Pa3HOCTh KyOOB), B TOM YHWCIIE JUIS yHMPOIICHUS
BBIYHCIICHUM.

OcymiecTBIATh pa3oKeHUE MHOTOWIEHOB HA MHOXKHUTENHN C TIOMOIIBbIO BBIHECEHUS 32 CKOOKHU
00111eT0 MHOXHUTEJIS, TPYIITUPOBKH CJIAra€MbIX, IPUMEHSS POPMYJIIBI COKPAIIEHHOTO YMHOKEHHS.

[IpumensTh mpeoOpazoBaHKsI MHOTOWICHOB IS PEIICHUS PA3IMYHBIX 33]1a4 U3 MaTEMAaTHUKH,
CMEXHBIX MPEAMETOB, U3 PEATTLHON TTPAKTUKH.

Hcnonp3oBaTh CBOICTBAa cTeneHe ¢ HAaTypalbHBIMHU MOKa3aTENSIMM UIsl MpeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHHUs] M HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHHsS C OJHOM NEPEMEHHOW, MPUMEHSA MpaBwiIa IMepexoja OT
HCXOJIHOTO YPaBHEHHS K PABHOCUILHOMY eMy. [IpoBepsITh, SIBISETCS I YUCIIO KOPHEM YPaBHEHHS.

[TonOupate mpUMeEpHI Map 4Yuces, SBISIONINXCS PEIICHHEM JTMHEHHOTO YpaBHEHUS C JBYMS
MepeMEHHBIMHU.

Crpouthb B KOOPAMHATHOM MIOCKOCTHU rpadUK JIMHEHHOTO ypaBHEHUS C IBYMsI IEPEMEHHBIMU,
MOJIb3YACH TpauKOM, IPUBOIUTH PUMEPHI PEIICHUs YPaBHEHUSI.

Pemrate cuctemMbl AByX JIMHEWHBIX YpAaBHEHUM C JBYMS IEPEMEHHBIMHM, B TOM YHCJIE
rpaduvIecKu.

CocTaBnsaTh U peniaTh JUHEUHOE YPABHEHHUE WIIM CUCTEMY JIMHEHHBIX YPAaBHEHUH IO YCIOBHIO
3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIyYE€HHBIN PE3YNbTar.

D yHKUUHA

Koopaunats! u rpapuku.

N300paxkaTh Ha KOOPAUHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIKE 3aJJaHHBIM KOOPAWHATAM,
Jy4H, OTPE3KU, HHTEPBAJIbl, 3AMIUCHIBATH YUCIIOBBIE TPOMEKYTKU Ha aJIreOpanveckoM s3bIKe.

OTtMeuaTh B KOOPAMHATHOM MIJIOCKOCTH TOYKHU IO 33JaHHBIM KOOPAUHATAM.

OyHKIUY.

Crpouts rpaduku TUHEHHBIX QYHKITUI.

OnuceiBaTh ¢ TOMOIIBIO (DYHKIIUN U3BECTHBIE 3aBUCUMOCTH MEXKIY BEIIMYMHAMH: CKOPOCTb,
BpeMsi, pacCTOSIHUE, IIeHa, KOJMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIHLHOCTh, BpeMsl, 00BEM pabOThI.

Haxonuth 3HaueHue (GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumarp Tpaduyeckuii crnocod MpencTaBieHHUs M aHaIW3a MHGOpMAIUU, H3BIEKATh U
HWHTEPIPETUPOBATH MHPOPMAIINIO U3 TPahUKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBath cBoicTBa (DyHKIMI g aHAM3a TpadUKOB pealbHBIX 3aBUCUMOCTEN (HYIU
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMH, MPOMEXKYTKH BO3pAcTaHHsl U YOBIBaHUSA
¢dbyHKIMH, HauOOJIbIIIee U HAUMEHbIIIee 3HaYeHHS PYHKIINN).

Hcnonb3oBath rpaduku A UCCIEAOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH 3a71a4
U3 IpYTUX y4EOHBIX MIPEIMETOB U PEaTbHOMN KH3HH.

K koHiry o0ydenust B 8 kiiacce 00y4Jaronuiicss MOMyYHUT CISAYIONINE MPEAMETHBIE Pe3yIbTaThl:
Yucyia ¥ BIYHCTICHUA
UppaunonanbHeie yncia.



[ToHnMaTh ¥ UCNOIB30BATH MIPEICTABICHHS O PACIIMPEHUH YUCIOBBIX MHOXECTB.

CB000OHO OIEpPUPOBATH MOHATUSAMH: KBAJPAaTHBI KOpEHb, apu(METHUUYECKHI KBaJPaTHBIN
KOpPEHb, HMPPALMOHAIBHOE YHCJIO, HAaXOJIUTh, OLIEHUBATH KBAJApaTHbIE KOPHH, MCIIOJB3YS IpU
HEO0X0IMMOCTHU KAJIbKYISTOP, BBIOJIHATE IPE0Opa30BaHUs BBIPAKEHHM, COACPIKAIINX KBaIpATHBIC
KOPHH, UCHOJIb3ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh HayalbHbIE NPEACTABJICHUS O MHOXKECTBE JEHCTBUTENBHBIX 4YMCEN IS
CpaBHEHHs, OKPYIJICHHS M BBIYMCICHHH, W300pa)kaTh JEHCTBUTENBHBIC YHCIA TOYKAMU Ha
KOOPAMHATHOU IIPSMOIA.

Hcnonp3oBath 3anucu OOJBIINAX U MAJIBIX YHCEIT C TIOMOIIBIO IECTUYHBIX APOOEi U cTeneHei
yycna 10, 3amuceiBaTh U OKPYIVIATH YHMCIOBBIE 3HAUEHHUS PEATbHBIX BEJIMYHMH C HCIOJb30BaHUEM
Pa3HBIX CUCTEM U3MEpPEHUN.

JenumocTsb.

CB0OOIHO OTnEepHpOBaTh MOHATHEM OCTATKA 110 MOJYJIIO, IPUMEHSITH CBOMCTBA CpaBHEHUI 110
MOJYJII0, HaXOJUTh OCTaTKH CYMMBI U ITPOU3BEAEHUS N0 JAHHOMY MOJYIIIO.

Auaredpanyeckue BbIpaKeHHs

JpoOHO-panoHaIbHbIE BRIPAKEHUS.

Haxonuth nmomycTuMpie 3HAYCHHS TIEPEMEHHBIX B IPOOHO-PAIIMOHATIBHBIX BRIPAKCHHSIX.

[IpuMeHsSTh OCHOBHOE CBOMCTBO PAIIMOHAIILHOM APOOH.

BreimonHsaTe mpuBeneHue anreOpawmdeckux apolel K oOIeMy 3HaMEHATemio, CIOKEHHUE,
YMHOXEHUE, JIeJIeHNe anre0pandeckux apooei.

BoInosHATE TOXKAeCTBEHHbIE MpeoOpa30BaHusl pallMOHAIBHBIX BhIPAXKECHUM.

[IpumensTh mpeoOpa3oBaHus BBIPAKEHUN UL PELICHUS! pa3iMyYHbIX 33/a4d U3 MaTeMAaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEAJIbHON IIPAKTUKH.

CreneHnu.

[IpuMeHsATh MOHSATHE CTENEHH C IIeJIbIM [0Ka3aTesieM, BBIMOJIHITh MPeoOpa3oBaHUs
BBIPAXKEHU, COJIEPKALNX CTEIEHH C LIEJIBIM NTOKA3aTEIIEM.

WppanmonanbHble BEIPaKECHHUS.

Haxonute  pmomyctumble  3HAa4eHUs] INEPEMEHHBIX B BBIPAXKEHHUSX,  COJAEPIKAIIMX
apudmeTryecKkue KBaapaTHble KOPHHU.

BrinonHsaTe npeobpa3zoBaHus UppallOHaIbHBIX BEIPAKEHUH, UCIIONb3Ysl CBONCTBA KOPHEH.

YpaBHeHUs] M HEPABEHCTBA

Pewrate kBagpaTHbIle ypaBHEHMUS.

Pemats npoOHO-palioHaIbHbIe YpaBHEHHUS.

Pewrate nuHeliHbIe ypaBHEHUS C MapaMeTPaMHU, HECIIOKHBIE CUCTEMbI JIMHEHHBIX YPaBHEHUM €
rnapamMmeTpamu.

[IpoBOoaUTH MCCHENOBAHUS YPABHEHUN U CUCTEM ypaBHEHMI, B TOM YHCIIE C IPUMEHEHUEM
rpaduyeckux TMpeAcTaBleHUl (yCTaHAaBIMBAaTh, UMEET JIM yYpaBHEHHE WJIM CHCTEMa ypaBHEHUUN
peleHus, eClii UMEET, TO CKOJIBKO, M ITpoyee).

[lepexoauTk OT cOBECHOM (hOPMYITMPOBKH 3a/1auu K €€ anredpandyeckoil MOAEIH ¢ IMOMOIIbIO
COCTaBJICHUSI YpPaBHEHMS WJIM CHUCTEMbl YpPAaBHEHUN, HWHTEPHOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J]a4i MOJYyYEHHBIN pe3ybTar.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUIsl CPaBHEHHUS, OLIEHKH, pEllaTh JIMHEHHbIE
HEpaBEHCTBA C OJIHOM MEepEeMEHHON U X CHCTEMBI, JaBaTh TpadUIecKyro WLTIOCTPAIII0 MHOKECTBA
pelieHuit HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH



[TornMaTe ¥ MCMONB30BaTh (PYHKIIMOHAIBHBIE TOHATUS U S3bIK (TEPMUHBI, CAMBOJINYECKUE
0003HaueHHs), ONpPENENATh 3HauUeHHEe (DYHKIMU MO 3HAYCHUIO apryMEHTa, ONpPENeNATh CBOWCTBA
¢byHKIMH 110 e€ TpaduKy.

Ctpouts rpaduku GyHKIUH , OMMCHIBATH CBOMCTBA YHCIOBOM QyHKIMHU 10 €€ rpaduKy.

K xonIy o6yuenus B 9 kiacce 00y4yaromuiics MOJYyYUT CICAYIONIME TPEAMETHBIC PE3YIbTaThl:

Yucsia 1 BBIYUCIEHUS

CBOOOJTHO OIEpPUPOBATH TMOHATHSAMH: KOPEHb N-W CTEMEHU, CTENEHb C PalMOHATBHBIM
MoKa3aTeseM, HaXOAUTh KOPEHb N-M CTETEeHH, CTENEHb C PAIlMOHAIBHBIM MOKA3aTeNIeM, UCIIOJIb3YS
Mpu  HEOOXOJUMOCTH KalbKYJISATOpP, NPUMEHSATh CBOWCTBA KOPHS N-Ml CTENEHH, CTENEHU C
palMoHAIBHBIM IMOKa3aTeJIeM.

Hcnonp30BaTh NOHITHE MHOKECTBA JEHCTBUTEIBHBIX YUCEN IIPH PEIICHUH 3a71a4, POBEICHUN
pacCyXJICHUI U JOKa3aTEIbCTB.

CpaBHHBATh U YIOPSAIOYNBATH JEHCTBUTEIBHBIE YHUCIIA, OKPYIIISITh ACHCTBUTEIbHBIE YHCTA,
BBITIOJTHATH IPUKUIKY pe3yIbTaTa BEIYMCICHUM, OIIEHKY YUCIOBBIX BHIPAKEHUH.

AJiredpanyeckue BbIpaKeHUs

CB00OOHO OMepUpOBaTh MOHATHEM KBAJAPATHOTO TPEXUJIEHA, HAXOJUTh KOPHU KBAJPAaTHOTO
TpEXWICHA.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA TUHEWUHBIE MHOKHUTEH.

YpaBHeHHUsI M HEPABEHCTBA

Pemars nuHeliHble W KBaJgpaTHbIE ypaBHEHUS, YpaBHEHHMs, CBOJSIIMECS K HUM, JAPOOHO-
palroOHaIbHBIE YPABHEHUS.

Pemrate HecoxHbIE KBaJAPATHBIE YPaBHEHHUS C TAPAMETPOM.

Pemratp nMHEKHBIE HEPaBEHCTBA, KBAJPATHBIE HEPABEHCTBA, HCIIOJIb30BATh METOJ
MHTEPBAJIOB, M300pa)kaTh pEIlIeHWE HEPABEHCTB HA YMCIOBOM MPSAMOM, 3aMUCHIBATH PEUICHHE C
IIOMOIIIbIO CUMBOJIOB.

Pemate cucrembl AByX JIMHEMHBIX YpaBHEHUH C JIByMs INEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISIETCS JINHEUHBIM.

Pemrate HecnoxHbIE CUCTEMBI HEIMHEWHBIX YPABHEHUN C TAPaMETPOM.

[IpuMeHsITh METObI PABHOCHIIBHBIX MPEOOPa30BaHUM, 3aMEHbI IEPEMEHHOM, rpapuuecKkoro
METO/1a MPU PEUICHUH YpaBHEHUN 3-1 U 4- CTENEHE.

Pemate cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOIINE KBAJPATHOE
HEPaBEHCTBO, M300pa)KaTh pPEIIeHHWE CHUCTEMbl HEPABEHCTB Ha YHMCJIOBOM MPSAMOM, 3alHCHIBATh
pelieHue ¢ NTOMOIIBI0 CUMBOJIOB.

Pewmate ypaBHEHUsI, HEpaBEHCTBA U UX CUCTEMBI, B TOM YHUCJIE C OTPAaHUYEHUSIMU, HAIPUMED,
B LIEJIBIX YU CHaX.

[IpoBOoANTH MCCHENOBaHUS YPAaBHEHUN U CUCTEM ypaBHEHMIl, B TOM YHCII€ C IPUMEHEHUEM
rpaduueckux mMpeacTaBieHuil (yCTaHABIMBAaTh, UMEET JIM YpaBHEHHE WM CHCTEMa ypaBHEHUI
pEIIeHHUs, €CIIU UMEET, TO CKOJIBKO, U TIpoYee).

Pemath TekcTOBBIC 3a/1a4H anreOpanyeckKuM CocOOOM C IIOMOIIBIO COCTABJICHUS ypaBHEHU,
HEPaBEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMs, HEPABEHCTBA U UX CUCTEMBI JUIsl COCTABIECHUS MaTEeMaTUYECKOU
MO/IENIH peaIbHOM CUTYallMK WK MPUKIIATHOM 3a7a4ui, MHTEPIPETUPOBATH MOJTYYEHHBIE PE3YyIbTaThl
B 33JJaHHOM KOHTEKCTE.

YucJioBbIe MOCJI€I0BATEIbHOCTH U MPOTPeCcCUm



CB00OAHO OmepupoBaTh MOHATUSAMHU: 3aBHCUMOCTb, (DyHKUUS, TpaduK (QyHKIHMH, TpsMas
MIPONOPIMOHATBHOCTb, JINHEHHAs PYHKIMS, 00paTHAs MPOTIOPLUHUOHAIBHOCTD, TapaboJia, runepooa,
KYCOUYHO-3a1aHHast (DyHKITHSL.

UccnenoBate QyHKIMIO 1O €€ rpaduKy, yCTaHABIMBATH CBOWCTBA (YHKIUH: 001acTh
OTIpENIeNICHUsl, MHOKECTBO 3HAYCHWH, HyIH (QYHKIUH, TMPOMEXKYTKH 3HAKOMOCTOSIHCTBA,
IIPOMEXYTKHA BO3pacTaHUsl U yObIBaHMs, YETHOCTh M HEUYETHOCTh, HAWOOJIbIIEE W HaMMEHbIIEE
3HAYEHUs, aCUMIITOTHI.

Pacnio3naBate kBajpaTHuHyto QyHKIUIO 1O (Gopmyse, MPUBOIUTH MPUMEPHl KBAJPATHUYHBIX
(GyHKIUH U3 peabHOM KU3HH, (GU3UKH, TEOMETPUH.

Onpenenars MnojoxkeHHe rpaduka KBagpaTUYHOW (YHKIMM B 3aBUCHUMOCTH OT €€
K03(h(HULIUEHTOB.

Crpouts rpaduk KBagpaTUYHON (PYHKIIMH, OUCHIBATH CBOMCTBA KBAAPATUUHOMN () YHKIIUU 11O
e€ rpaduky.

Wcnonb30BaTh cBOMCTBA KBAAPAaTUUHON (DYHKIIMH JUIsSI pEIICHUS 3a/1a4.

Ha npumepe kBaapaTuaHo#l GyHKIUHU cTpouTh rpaduk ¢pyukiwn y =af(kx + b) + ¢ ¢ momomipio
npeoOpasoBanuii rpaduka pyHkimu y=F(x).

WnmroctpupoBath ¢ HOMOIIbIO Tpaduka peadbHYI0 3aBUCHMOCTh WM MPOLECC MO UX
XapaKTepUCTHKaM.

ApudmMernueckasi 1 reoMeTpuYecKasi MPOrpeccum

CBoOOJIHO  omepupoBaTh  MOHATUSAMHU:  IOCIEAOBATEIbHOCTh, apudMeTHdeckas U
reoMEeTpUYECcKasi IPOrPeCcCU.

3amaBaTh IOCIIEAOBATEIBHOCTH Pa3HbIMU CHOCOOAMH: OIUCATENbHBIM, TaOIMYHBIM, C
MOMOIIBIO (hOpMyYJIBI N-TO YJI€HA, PEKYPPEHTHBIM.

BBINONHATE BBIYMCIECHUS € HCHOJIb30BaHHMEM (GOpMyNn N-ro 4jaeHa apupMeTHdeckoil u
reOMETPUUYECKON MPOrpeCcCrii, CyMMbI MIEPBBIX N YICHOB.

N3006paxaTh 4IeHbl MOCIEI0BATEIbHOCTH TOUYKAMH HAa KOOPIMHATHON IJIOCKOCTH.

Pemare 3aaun, cBsI3aHHbIE C YMCIIOBBIMH IOCIIEA0BATEIILHOCTAMH, B TOM UYHUCIIE 3a7a4l U3
peanbHON )KU3HHU (C UCTOJIb30BAHUEM KATBKY/IATOPA, HU(PPOBBIX TEXHOJIOTHI).

Pacrio3HaBaTh M NPUBOAUTH NPUMEPHI KOHEUHBIX M OECKOHEYHBIX IOCIIEJOBATEIBHOCTEH,
OrpaHUYEHHBIX H0CJIEI0BATENbHOCTEH, MOHOTOHHO BO3paCTarOLINX (yObIBarOLIUX)
[I0CJIEI0BATEIbHOCTEH.

Hmerb mnpeacTaBieHHE O CXOAMMOCTH IOCIEI0BAaTENbHOCTH, YMETh HAXOAUTh CyMMY
0ecKOHEeUHO yOBIBAIOLIEH reOMEeTpUYECKOil ITporpeccuu.

[TpuMeHsATH METOJT MaTEMaTUYECKONH MHIYKIIMU IIPU PELICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonauyecTBO 4acos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB u (wnpponbic)
Kontponbnsie IIpakTHyeckne o0pazoBaTeJibHbIE
n/n TeM NPOrpaMMbI Bceero
padoTsl padoTsl pecypcbl
YNCJIA 11 BBIUMCJIEHW L.
1 PannonanpHble uncia 11 1 bubaunoreka [JOK
(TIoBTOpEHUE)
2 OYHKIHWH. KoopauHaTsl 1 17 1 Bumorexa LIOK
rpaduku. OyHKIIUU
AJITEBPAMYECKHUE
3 BBIPAXKEHU . Beipakenus ¢ 7 bubmuoreka [TOK
TIEPEMCHHBIMHU
YPABHEHUN 1 CUCTEMBI
4 YPABHEHUU. Jluneiinsie 10 1 Bu6mnorexa [JOK
YpaBHEHUS
YUCJIA U BEIUUCJIEHUSI.
5 CreneHp ¢ HaTypaJIbHBIM 6 bubaunorexa [JOK
noKasareneM
AJITEBPAMYECKHUE
6 BBIPAJKEHISL. MHorowneHbr 23 ! Bubmxorexa LIOK
AJITEBPAMYECKHUE
7 BBIPAXKEHU . ®opmysb 14 1 bubaunorexa [JOK
COKpPAILEHHOIO YMHOKEHUS
8 UHNCJIA Y BBIUMCJIEHW L. 10 BuGmiorexa LIOK
Hemumocts
OYHKIUWU. Jlunei
9 1 HHenmas 16 1 bubarnoreka [JOK
byHKIMS
YPABHEHUA 1 CUCTEMBbI
10 VYPABHEHUU. Cucremst 14 1 bubamnoreka [JOK
JINHENHBIX YpaBHEHUM
11 Hosropenue, 0606meHIfe’ 8 1 bubauoreka IJOK
CHCTeMaTH3alus 3HAHUN
OBUIEE KOJIMYECTBO YACOB
- 136 8 0

10 TIPOTPAMME




8 KJIACC

KosanuecTBo yacoB DJIEKTPOHHBbIE
HaumeHoBaHue
Ne (uudposnie)
paszaesioB ¥ TeM Kontponbnsie IIpakTHYeckue
n/n Bcero oOpa3oBaTte/ibHbIE
MPorpaMmbI padoThI padoThI
pecypcbl

YPABHEHUA 1

1 HEPABEHCTBA. 20 1 bubaunoreka [JOK
Hepasencrpa
UUCIIA U

2 BBIYUCJIEHMSL. 17 1 bubaunoreka [JOK
KBajpaTHbiii KOpeHb
YPABHEHUA 1

3 HEPABEHCTBA. 17 1 bubaunoreka [JOK
KBanpatHbie ypaBHEHUS
AJITEBPATYECKUE

4 BBIPAXKEHUA. ApobHo- 17 1 bubanorexa [JOK
palroHaJIbHBIC BBEIPAXKCHUA
YPABHEHUA 1
HEPABEHCTBA.

5 ¢ 19 1 bubaunoreka [JOK
JIpoOHO-paIoHaIbHbIE
YpaBHEHUSA

6 OYHKINN 15 1 bubmuoreka [IOK
AJITEBPAYECKUE

7 14 bub. OK
BBIPAXEHUSL. Crernern nomoreka I
UUCJA 1

8 BBIUMCJIIEHU . 7 1 bubmnoreka IIOK
JenumocThb
1T 000

9 OBTOPCHHE, 050 meHIfe’ 10 1 Bbubnuoteka ITOK
CHUCTeMAaTH3aIsl 3HAHUI

OBIIIEE KOJIMYECTBO YACOB 136 8 0

I1O0 ITPOTPAMME




9 KJIACC

KonauyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U (uudposbie)
n/n TeM IPOrpaMMbl Bcero Kontpotutie Hpakruaeckue o0pa3oBaTesbHbIC
padoThI padoThI
pecypchl
1 OYHKINN 25 1 bubmoreka [TOK
YPABHEHUSA U
2 HEPABEHCTBA. KBagpaTHsie 15 1 bubanorexa [JOK
HEpaBEHCTBA
YPABHEHUSA U
3 HEPABEHCTBA. YpaBHenus, 25 1 Bbubaunoreka [JOK
HEPaBEHCTBA U UX CUCTEMBI
UYUCJIOBBIE
4 TITOCJIEAOBATEJIBHOCTHU 25 1 bubaunorexa [JOK
N IMPOT'PECCHUN
AJITEBPAMYECKUE
5 BBIPAXXEHMU . Crenens ¢ 12 1 bubnuoteka IIOK
palroOHAJIbHBIM ITOKAa3aTCJIEM
6 Hostopetne, o6o61ueH1/je, 34 1 Bubmuoreka IIOK
cucreMarusanysa 3HaHuu
OBIIEE KOJIMYECTBO YACOB 136 6 0

I1O ITPOTPAMME




Monayab «I'eomeTpusi»

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3/eiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIUNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJIO’)KEHUE, OINUPAETCSI Ha JIOTMYECKYH0, JOKa3aTeNbHYH JIUHHUIO. [leHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O 00IEro 00pa30BaHUs 3aKJIIOUAETCS] B TOM, YTO OOy4aromuics
YUUTCS TPOBOAMTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh HMCTUHHBIC YTBEPXKICHUS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIMTH
paccyXJeHus «OT MPOTUBHOIO», OTJINYATh CBOMCTBA OT MPU3HAKOB, (OPMYIMPOBATH OOpaTHBIE
yrBepxkaeHus. Ocoboe 3HaueHue JoKa3aTellbHas JIMHUS UMeEeT A YriyOia€HHOro H3ydeHus
MaTeMaTHKH.

[enbro n3yueHust reoMeTpuu ABJSETCS UCTIOJIb30BAHNE €€ KaK HHCTPYMEHTA IIPU pelIeHUn
KaK MaTeMaTH4YeCKMX, TaK U MPAKTUYECKUX 3a]ad, BCTPEYAIOIIMXCS B pEAJbHOM >KU3HU.
OOyuaromuiics A0HKEH HAYyYUThCS ONPEAEATh TEOMETPUUECKYIO0 (GUTYpPY, OIUCHIBATH CIIOBAaMU
4epTEX WIN PUCYHOK, HAMTH IJIOIIAAb 3eMEIBbHOTO Y4acTKa, PACCYUTHIBATH HEOOXOIUMYIO JUIUHY
ONTOBOJIOKOHHOTO Kabenss wuianm TpedyeMble pa3Mmepbl Tapaxa i aBTOMOOWISL. OTOMY
COOTBETCTBYET BTOpasi, BRIUMCIUTEIbHAS JUHUS B M3ydeHUH reomerpuu. [Ipu pemenun 3anad
MPAKTUYECKOr0 XapakTepa 00yJaroluiics YUUTCsS CTPOUTh MaTeMAaTUUYECKUE MOJIENIN peaslbHBbIX
KU3HEHHBIX CHUTYallld, TMPOBOJHWTH BHIUMCIICHUS W OICHWBATH aJCKBATHOCTH MOJYYEHHOTO
pe3ynbrarta.

Oco0eHHOCTh yUeOHOTO Kypca YIriyOJEHHOTO W3YYEeHHs] TEOMETPHH COCTOUT B TOM, YTO
oOyuaroniyecs: He MPOCTO 3HAKOMSTCS € ONpeAeIEHHBIMU MOHITUSAMHU, @ YBEPEHHO OBJIAJIEBAIOT
uMu. CylllecTBYIOIIME TEMbl MPOrpaMMbl 0a30BOr0 Kypca I€OMETpUH H3YydaroTcs Ha Oolee
IyOOKOM ypOBHE, a OOydJaromipecsi MpUOOpETaroT yMEHHs, IOMOTAIONIMe WM YBEPEHHO
MPUMEHSTh CBOM 3HAHUA HE TOJIBKO B MaTEMaTHKE, HO U B CMEXKHBIX MIpeIMeTax, Mpexkie BCero
¢buszuke M HHPOpPMATHKE, a TaKXKE IOJIb30BATHCS IMOJYYEHHBIMH 3HAHHUSMH TpPU PELICHUU
MPaKTUYECKUX 3aay.

CornacHo y4eOHOMY IUTaHy B 7-9 Kilaccax H3ydaercs YriyOJE€HHBIH Y4EOHBIH Kypc
«["eomeTpus», KOTOPBIA BKIIOYAET CIEIYIOIIME OCHOBHBIE pazfenbl coaepkanus: «Hauama
reoMerpun», «TpeyronbHukn»,  «OxpyxHOCTHY», «UerbipéxyronpHuku», «llomobuey,
«OneMeHThl TpuroHomerpumy», «llmomamm», a Takke «Meton KoopAuHAT», «BekTophI,
«[IpeoOpazoBaHus MIIOCKOCTH.

Ha usyuenue yueGHOTO Kypca «I'eomerpus» orBoautcs 306 yacos: B 7 kiacce — 102 yaca
(3 gaca B Heneno), B 8 kimacce — 102 yaca (3 yaca B Hexnento), B 9 kimacce — 102 ygaca (3 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hayana reomerpuu

WcTtopus BO3HUKHOBEHUS U pa3BUTHUS reoMeTpun. HauanbHble noHsTHSA TeomeTpun. Touka,
npsimasi, 0Tpe3oK, jyd. [lonsaTue 06 akcuome, Teopeme, J0Ka3aTeIbCTBE, ONPEAEICHHUH.

B3aumHoe pacrosiokeHre Todek Ha npsiMoi. M3MepeHue UIMHBI OTpe3Ka, PacCTOSIHHUE
MEXAY TOUKaMHU.

[Honynnockocts u yron. Buael yrimos. M3mepenue BenuuuH yrioB. BeprukanbHbie u
cMeXHble yribl. [lapamienbHble M NEpHeHIUKYIsSpHbIE NpsMble. PaccTositHMEe OT TOYKH JI0
npsAMoil. buccekrpuca yria.

Jlomanas. Bwuael nomaneix. JlnmHa  omaHoM.  MHoroyroaeHuku.  [lepumerp
MHOTOYToJIbHUKA. [IOHSITHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIE IPECTABIEHUS O PABEHCTBE PUTYpP, UX PACIIONOKEHUH, CAMMETPHUH.

[Ipocreinmme noctpoenns. MHCTpyMEHTHI 1Sl U3MEPEHUN U ITOCTPOEHUH.

TpeyroabHukun

Buner TPEYrOJIbHUKOB: OCTpPOYTOJIbHBIE, MIPSIMOYTOJIbHBIE, TYNOYTOJIbHBIE,
paBHOOEIPEHHbIE, paBHOCTOPOHHHUE. MeanaHa, OucceKkTpruca U BbICOTA TPEYTOJIbHHKA.

PaBencTBo TpeyronpHuKOB. [lepBbII M BTOpPOMl INpPU3HAKKA PABEHCTBA TPEYrOJBHHUKOB.
PaBHOOepeHHBIE TPEYroJIbPHUKA W WX CBOMCTBA. [Ipu3HaK paBHOOEIPEHHOTO TPEYroJbHUKA.
TpeTuii npyu3HaK paBEHCTBA TPEYrOJIbLHUKOB.

CooTHOLIEHN MEXAYy CTOPOHAMU M yIJIaMH TPEYrojapbHUKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHcTBO 0 17IMHE TOMAHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CeBOM cummeTpud. [IpumMepsl cumMeTpun
B OKPY’KAIOIIEM MHpE.

IHapajuienbHbie npsiMbie. CymMMa yriioB MHOTOYT0JIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKUE CBEICHMs O MNoOcTynare EBkiuza m o poisn
JIoGaueBCKOro B OTKPBITUM HEEBKJIMIOBOM reoMeTpuu. CBONCTBA M MPU3HAKU MapajuleIbHbBIX
npsmbix. CymMma yrioB TpeyroiabHuKa. BHemHue yrisl TpeyroybHuka. CyMMa BHYTPEHHUX YTJI0B
MHOTOYI'OJIbHUKA U CyMMa BHELIHHMX YIJIOB BBIIIYKJIOTO MHOTOYIOJIbHHKA.

IIpsiMOyroJibHbIE TPEYT0JIbHUKH

IIpu3Hakyu paBeHCTBAa IPSIMOYTOJIBHBIX TPEYTrOJBbHHMKOB. IlepneHIuKkynsp M HakIOHHas.
CBolicTBO  MeouaHbl INPSAMOYTOJIBHOTO  TPEYrOJIbHMKA, IPOBEIEHHOW K  THUIIOTEHY3E.
[IpssMOYTOIBHBIN TPEYTrONBHUK € yriioM B 30°.

OxkpyxHOCTH

IToHATHS OKPYKHOCTH U Kpyra. JJIEMEHTHI OKPYKHOCTH U Kpyra: LIEHTp, paguyc, T1aMeTp,
X0pJa, uX CBOMCTBA. B3anMHOE pacnoioskeHne OKpYKHOCTH U npsiMoil. KacarenbHast u cekymas
K OKpYXHOCTU. OKpY’KHOCTb, BIIUCAaHHAs B yroJl. [IpocTteiime mocTpoeH st ¢ MOMOIIBIO HUPKYIIS
U JINHEUKHU.

I'eomerpuyeckne MecTa TOYeK

IlonsiTe 0 reomeTpudyeckoM mecte Todek. IIprMeprl reoMeTpudecKkMx MeCT TOYEK Ha
II0cKoCTU. buccekTpurca yriia u cepeIuHHBIM NMEPIEHIUKYIAP K OTPE3KY KaK T€OMETPUUECKUE
MecTa ToueK. OnncaHHas OKPYKHOCTb TPEYroJlbHHKa, €€ LEeHTp. MeTo] reoMETpUYECKUX MECT
TOYEK IPH PELIEHUH T€OMETPUUECKUX 3a/1ad.

IHocTpoeHusi ¢ NOMOLIBIO HUPKYJIA U JTHHEHKH



Hctopuueckue cenenus. OOOCHOBaHHS NMPOCTEHIINX MOCTPOCHUH, STambl 3a/a4yd Ha
IIOCTPOCHHUS, PELICHHUE 3a7a4 Ha IOCTPOCHHUE LIUPKYJIEM U JINHEUKOM.

8 KJIACC

YeTbIpEéXyroJbHUKH

[lapannenorpamm, ero mnpusHaku u cBoicTBa. [IpsMoyronpHuk, pomO, KBajapar, HX
npu3HakKu u cBoiicTBa. Tpameuus. PaBHoOenpeHHass Tpamenus, €€ CBOMCTBA W TPU3HAKH.
[IpsimoyronbHas Tpanenus. CpeaHsis JIMHUS Tparenuu.

CpenHss IUHUSA TpeyrojibHUKAa. MeToJa YABOEHHs MeIuaHbl TpeyrojibHHUKa. Teopema o
MepeceyeHNH MeIMaH TPEyroJbHUKA.

Teopema @aineca, Teopema 0 IPONOPIUOHATIBHBIX OTpe3kax. Teopema BapuuboHa nms
IIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

enTpanbHO-CUMMETPHUYHBIE (DUTYPHI.

IMonoGue

[Togobue TpeyrosbHUKOB, KOdpdULIUeHT moao0us. [Ipu3Haku momo0ust TpeyroabHUKOB.
[Ipumenenue moaoOUs PH PELIEHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a]a4.

ILnomans

[Tonsatue o mmomamu. CBoicTBa TUIOMaAe reoMmerpudeckux uryp. IIpocteiimme
dbopMynbl Ui TJIOLIAAM TPEYrojibHHUKA, Mapajuienorpamma, poMmba u Tpaneuuu. [lmomaau
mo00HBIX puryp. OTHOIIEHHE TUIOMIACH TPEYTrOTbHUKOB.

Teopema Iludaropa

Teopema I[Tudaropa. [Ipumenenne Teopems! [Tudaropa nmpu pemeHnn NpakKTHISCKUX 3a/1a4.

DJieMeHTbl TPUTOHOMETPUH

CuHyC, KOCHUHYC, TaHT€HC U KOTAHI'€HC OCTPOrO yrja MpsIMOYTOJbHOIO TPEYroJbHUKA.
Tpuronomerpuueckue ¢yakinuu yriaoB B 30° 45° m 60°. IlpomopuvoHanbHBIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE.

Yribl M 4eThIPEXYTroJIbHUKHU, CBA3aHHbIE C OKPY/KHOCTHIO

BnucanHble M LEHTpalbHbBIE YIIIbI, YTOJ MEXKIY KacaTedbHOW M XOpAOU. YTJIbl MEXAY
XOpJAaMH M CeKylluMHU. BrucaHHble U ONHMCAaHHbIE OKPYXHOCTH TPEYrojJbHUKA U
4eThIpEXyroibHUKU. CBOWCTBA M TPU3HAKU BIHCAHHOTO YETHIPEXyrosbHHKA. B3aumnoe
pacmolio’)keHue AByX OKpyxHocTel. Kacanue okpyxHoctei. OOmume KacaTelbHbIE K JBYM
OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyroibHUKOB

Cunyc, xocunyc, TaHreHc yriaoB oT 0° nmo 180°. OcCHOBHOE TPUTOHOMETPHUUYECKOE
TOX1ecTBO. POpMyJIbl IpuBEAcHUS. Pelienne TpeyrojlpHUKOB. Teopema KOCHHYCOB U TeOpema
CHUHYCOB. PellleHne NpakTH4YecKuX 3a/1ad C HCIOJIb30BAHUEM TEOPEMBI KOCMHYCOB M TEOPEMBI
CHUHYCOB. PelieHne 3aa4 reoMeTpuueCcKOil ONTHKH.

Tpuronomerpudeckue GopMysbsl Ui MIOLAAN TPEYTroJIbHUKA, apajjienorpaMma, pomoa,
tpaneunu. opmyna ['epona. @opMyia mIomaan BEIMYKIOTO YETBIPEXYTOIbHUKA.

ITonoOue TpeyroJbHNKOB

Xopas! 1 OJO0HBIE TPEYrOJbHUKH B OKPYXHOCTH. Teopema O MpOu3BEICHUHU OTPE3KOB
XOpZA, TEOPEMBI O IPOM3BEJIECHUU OTPE3KOB CEKYLIUX, TEOpeMa O KBajpare KacaTeIbHOM.



IIpuMeHeHne Npu peleHuH reomerpudeckux 3anad. Teopemsl Uessl u Menenad. [lonsartue o
TOMOTETHH.

MeTtox KOOPAUHAT

VYpaBHeHHEe TPSAMOM Ha IUIOCKOCTH. YTJIOBOW KOS(MGHUIMEHT U CBOOOJHBIN 4JIeH, HX
reoMeTpuueckuid cmbicia. [lapannenbHOCTh U NEPHEHAUKYISIPHOCTh HPSMbIX (d4epe3 YIiioBOi
K03 duneHT).

VYpaBHeHHe OKpyxkHOCTH. HaxoxkneHue ImepecedeHMil OKpPYKHOCTEH U IHpsSMBIX B
kKoopauHaTtax. PopMyna paccTOsHHUS OT TOYKM A0 mnpsmou. Ilmomans napamienorpamma B
KOOpJMHATaX, MOHATUE 00 OpUEHTHpOBaHHON miowmwaau. [IpumeHeHne MeTojla KOOpAMHAT B
MIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a4a4ax.

BekTopbl

Bexktopsl Ha miockoctu. ClokeHHE U BBIYMTAHHE BEKTOPOB — MpaBUiIa TPEYroJbHUKA U
napajieorpaMma. YMHOXKeEHHE BekTopa Ha uyuciio. Koopmunatel Bektopa. CrokeHue u
BBIYMTAHNUE BEKTOPOB, YMHOKEHHME BEKTOpa Ha YHUCJIO B KoopanHaTax. [I[pumeHeHne BEKTOPOB B
¢bu3uKe, IEHTpP Macc.

[Tonsatue o Oa3uce (Ha MMIOCKOCTH). PasmoskeHuss BeKTOpoB mo Oasucy. CramaspHOE
MIPOM3BEICHNE BEKTOPOB, T€OMETPUUYECKUN CMBICI M BBIPAXKEHHE B JEKApTOBBIX KOOpPJIMHATAX.
JMcTpuOyTUBHOCTD CKaJSipHOTO Ipou3BeneHus. CkalsipHOe MPOW3BelIEeHUE U MPOELUPOBAHNUE.
[IpmeHeHne CKalsIpHOTO MPOU3BEACHUS BEKTOPOB JJIsl HAXOXIACHUS JJIMH U YrioB. Pemienue
reOMETPUUYECKUX 33/1a4 C IIOMOIILBIO CKAJIIPHOTO MTPOU3BEACHUS.

JJIMHA OKPY/KHOCTH M ILVIOIIAAb KPYyra

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[mnHA okpyxHOCTH. ['pagycHas u paguanHas mepa yria,
BBIUMCIICHUE JIMH Oyr OKpykHocTei. IIlnomane kpyra, cexkropa, cermeHta. Mcropuueckue
CBEICHUSI 00 U3MEPEHUN JJTMHBI OKPY>KHOCTH U IUIOIIAIN KPYyTa.

JIBH:KeHMSI IIJIOCKOCTH

HentpansHass cummetpus. llenTpanbHo-cumMmerpuunbie ¢urypel. I[loBopor. OceBas
cumMeTpus. PUrypsl, CHMMETPUYHBIE OTHOCUTENBHO HEKOTOPOU ocu. [lapanenbHblii mepeHoc.

[lonsitTne nBuxkeHHss U ero cBoicTBa. PaBenctBo ¢uryp. IlposiBneHuss cuMMmerpuu B
MpUpoOJe, >KUBOIKUCH, CKYIBNType, apxuTekType. Kommosuuum nBwxeHuil (mpocrteifiiue
npumepsl). [IpuMeHeHre B reoMeTpUYecKuX 3aauax.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMbBLI YYEBHOI'O KYPCA
«TEOMETPUSI» HA YIJUYBJEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pPe3yJIbTaThl OCBOCHUS MPOTPAMMBI 10 MATEMATHKE XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

MPOSIBJICHUEM MHTEpEca K MPOIUIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTUKH, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHHUSM POCCUMCKAX MATEMAaTUKOB U POCCUICKON MaTEMAaTHUYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX cepax;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSA3aHHOCTEH TpaKJaHWHA U peaau3alldud ero Ipas,
MPEACTABICHUEM O MATEMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYP, SBICHUM,
MpOLEAYp TPaXJaHCKOIrO 00IIecTBa (HapuMep, BEIOOPHI, ONMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTIKEHUI HAyKH, OCOZHAHUEM
BOKHOCTH MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTWBHOE YyYacTHE B PEHICHWH NPAKTUYCCKUX 3aJad MaTeMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHHWEM BaXHOCTHM MAaTEMAaTHYECKOTO OOpa30BaHUs Ha TMPOTSHKEHHH BCEH
KU3HU YISl YCTICNTHOW Tpo(ecCHOHATBHON ACITEIPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOCHHEM WHIUBHUAYAIHHOW TPACKTOPUH 00pa30BaHUS M KU3HEHHBIX
TJIAHOB € YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYEeCKOr0 BOCIIMTAHMS:

CIIOCOOHOCTBIO K DMOIIMOHAIIBHOMY U 3CTETHMYECKOMY BOCHPHUITHIO MaTEMaTHUYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PacCyKJICHUH, YMEHHUIO BUACTh MaTeMAaTHUYECKHE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) ueHHoOCTeH HAYYHOI0 NMO3HAHUSA:

OpHCHTAIIMEH B JEATEIHHOCTH Ha COBPEMEHHYI) CHUCTEMY HAYYHBIX IPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS YEJIOBEKa, MPUPOJIbI W O0O0IIecTBa, IMOHUMaHUEM
MaTeMaTHYEeCKOW HayKH KaK c(hepbl YeIIOBEUECKOM IeATeTLHOCTH, ITANIOB €€ Pa3BUTHS U 3HAYUMOCTH
JUISL Pa3BUTHS LUBUIIM3ALMHU, OBJIAJCHUEM S3bIKOM MAaT€MATUKU U MATEMATUYECKOU KYJIbTYpOU Kak
CpPEeACTBOM MO3HAHUS MUPA, OBJIAJCHUEM HaBbIKAMHU HUCCIIEI0BATEIBLCKOU JIEATEIIbHOCTH;

6) puznyeckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI H 3MOLMOHAJIBHOI0
0J1aronosIy4us:

FOTOBHOCTBIO NMPUMEHSTh MAaTeMaTUUYECKUE 3HAHUS B MHTEPECaX CBOETO 3JI0POBbSI, BEICHUS
3I0pOBOTO 00pasa >KM3HHU (3J0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXHUM 3aHATUH M OTHABIXA,
perynspHas Qu3udeckass aKTUBHOCTB), C()OPMUPOBAHHOCTHIO HaBbIKa pedUIeKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0JIOTMYECKOT0 BOCITUTAHUS:

OpUEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHWM Ui pelieHus 3agad B o0nacTu
COXpPAaHHOCTH OKpYXalollled Cpepl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKH HUX BO3MOXHBIX
MOCJICICTBUIM ISl OKPYXKAIOMICH Cpelbl, OCO3HAHMEM TIJI0O0ATBFHOTO XapaKTepa 3KOJOTHYECKUX
mpo0ieM U myTel UX pelieHus;

8) ajanTannu K U3MEHSIIOIIMMCS YCJIOBHAM COLMAIBLHON U MPUPOIHOI CPebl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCIOBUSIX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS y APYTUX



JIo/Iei, IpUOOPETaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKMA U KOMIIETEHIIUH U3 OTIbITA
APYIruX;

HEOOXOMMOCTBI0O B (POPMUpPOBAHMM HOBBIX 3HaHUH, (GOpPMyIHpOBaTH HICH, MOHATHS,
TUMoTe3sl 00 00BEKTaxX W SBICHHIX, B TOM YHUCIE PaHee HEM3BECTHBIX, OCO3HABATh JE(HHUIIUTHI
COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHMPOBATh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHTYaLlUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBATh IPHUHUMAEMbBIE pEIICHUS M JICHCTBHS,
(dbopMynHpOBATh U OLIEHUBATH PUCKHU U MOCIEACTBUS, (POPMHPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOEHHS MpOrpamMMBbl IO MaTeMaTHKEe Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuaromierocs OyayT chOpMHpOBaHBl MeTampeAMeTHbIe pe3yJbTaThl,
XapaKTepU3YIOIIUECs] ~ OBNAJICHUEM  YHHBEPCAJIbHBIMH  IIO3HABATENFHBIMH  JICHCTBUSIMHU,
YHHUBEPCATbHBIMH ~KOMMYHHKATUBHBIMH ~JICCTBUSMH ¥  YHHBEPCAJIBHBIMH  PETYJIATHBHBIMU
NENCTBUSAMM.

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBUS
ba3oBbIe Joruuyeckue AeMcTBHUA:

BBIBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSATHN, OTHOIICHUH MEXIY MOHATUSIMH, (OPMYITHUPOBATH OMPEICICHUS MTOHATHN, YCTAaHABIHBATh
CYIIIECTBCHHBIM TMPHU3HAK KJIacCCHU(UKAIMKM, OCHOBAHUS /Jisi O0OOOIICHHUS W CpaBHEHUS, KPUTCPUH
MIPOBOIMMOTO aHAJIN3A;

BOCTIpUHUMATh, (OPMYIUPOBaTH M MPEOoOpPa3OBHIBATh CYXKJICHUS: YTBEPAUTCIBbHBIC U
OTpHIIaTEIbHbBIC, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISBJSITh MATEMAaTUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHUBOpeuMsl B (hakTax,
JAHHBIX, HAOMIOJACHUAX U YTBEPKICHUSX, MTPEAiaraTh KPUTEPUH VIS BBISBIICHUS 3aKOHOMEPHOCTEH
Y MPOTHUBOPEUHIA;

JIeNaTh BBIBOABI C MCIOJIb30BaHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJITFOYCHHH, YMO3AKITIOUCHHUH 110 aHAJIOTHH;

pazOupaTh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKACHHH (TIPsIMbIE M OT MPOTHBHOTO),
MPOBOJIUTh  CAMOCTOSATENILHO  JOKa3aTeIbCTBA  MaTeMaTHYEeCKUX  (aKTOB,  BBICTPAHUBATh
apryMeHTalMI0, MPUBOJUTh MPUMEPhl U KOHTPIPUMEPHI, MPUMEHSATH METOJl MaTeMaTHYeCKON
WHIYKIUHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATH CIOCO0 perieHus ydeOHOo# 3amaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHMUS,
BBIOMpATh HanOoJIee MOIXO SN ¢ YIETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBareibCKue 1eCTBHS.

WCIOJIb30BaTh BOMPOCHl KaK HCCIEAOBATENbCKUNA MHCTPYMEHT MO3HAHUS, (HOPMYTHUPOBATH
BOMPOCHI, (PUKCUPYIOIINE MPOTUBOpEUHE, MPOOIEMY, CAMOCTOSTENILHO YCTaHABIMBATH UCKOMOE U
naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY SKCIEPUMEHT, HCCIEAOBaHUE IO
YCTaHOBJICHHIO 0COOEHHOCTEH MaTEMaTHUYECKOTO O0BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOM;

CaMOCTOSITENIBHO (POPMYITHPOBATH OOOOIICHHS] W BBIBOJABI MO pPe3ylbTaTaM MpPOBEAEHHOTO
HaOIIOICHUS, UCCTIEIOBAHNS, SKCIIEPUMEHTA, OIICHUBATh IOCTOBEPHOCTH MOTYUYCHHBIX Pe3yIbTaTOB,
BBIBOJIOB U 00O0OIIIEHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTAThH MPEANOJIOKEHHS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.



Pabora ¢ undopmanueii:

BBISIBJIATH HEIOCTATOYHOCTh M H30BITOYHOCTH HMH(POpPMAIMHU, JAHHBIX, HEOOXOIUMBIX IS
peleHus 3a/1a4u;

BbIOMpATh, AaHAIM3UPOBATH, CHCTEMATU3MPOBATH M HMHTEPIPETUPOBATH HH(MOPMAIHIO
Pa3UYHBIX BUIOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (opMy TpencTaBieHHs HWHGOPMAIMM W WIIIOCTPHUPOBATH peIlacMble 3aaauu
CXeMaMH, AUarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALIUSAMU;

OLICHUBATh  HAA&KHOCTh  HMHPOpPMAIMM 1O  KPUTEPUSAM,  MPEUIOKEHHBIM  HJIH
cOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

BOCIIpMHUMATb U q)OpMYJ'II/IpOBaTI) CY)XKICHHUA B COOTBETCTBHUU C YCIOBUAMH H LCIIAMU
O6HI€HI/I$I, SICHO, TOUHO, 'PaMOTHO BbIPpAKaTh CBOIO TOUKY 3PpCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
AaBaTb MOACHCHUSA 110 XO4y PCIICHHUA 3a1a4u, KOMMCHTHPOBATh HOJ'Iy‘-ICHHI:IfI PE3YIbTAT,

B XoJle OOCYXJIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOIIEMBI,
pemaeMoffI 3aaa4y, BBICKA3bIBaThb HJACH, HALCICHHBIC HaA IMOHMCK PCIICHUSA, COIIOCTABJIATH CBOU
CYXJCHUS C CYXKICHHSIMHU JPYruX YYaCTHUKOB JAMajora, oOHapyKMBaTh pa3jiMyue M CXOJICTBO
TIO3UIIHIA, B KOPPEKTHOU opme GopMyTHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

NpEACTABIATE PE3YIbTAThI PEIICHUA 3adadu, OKCIICPUMCHTA, MCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (OopMAaT BBICTYIUICHHUS € YYETOM 3a/ay Mpe3eHTalud U 0COOeHHOCTEN
ayJUTOpUH;

MOHUMATh U HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAIbHONW pabOTHl HpH
pelmieHnd y4eOHBIX MaTeMaTHYeCKMX 3a/lad, NPUHUMATh 1eJb COBMECTHOW JEeSATEeNIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOM pPalOThI, paclpeiensiTh BUIbl padOT, JOroBapuBaThHCA,
00CYX/1aTh MPOIECC U Pe3yabTaT PaboThl, 0000IaTh MHEHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCyxaeHHs, OOMEH MHEHHM, «MO3TOBBIC
HITYPMBI» U UHBIE); BBITIOJIHATH CBOIO YacTh PaOOThI U KOOPJAMHUPOBATH CBOU JACUCTBHUSA C IPYTUMHU
YJIeHaMU KOMaHIbl, OLICHUBATh KAYECTBO Pe3y/IbTaTa U Ka4eCTBO CBOETO BKJIaJia B 00U pe3yabTaT
0 KpUTEPHIM, CPOPMYIHPOBAHHBIM yJACTHHUKAMU B3aUMOJCHCTBHSL.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:

BBISIBIISITH MPOOJIEMBI [T PEIICHUS B )KU3HEHHBIX U YU€OHBIX CUTYAIUSIX, OPUEHTUPOBATHCS B
Pa3IMYHBIX MOAX0JaX TPUHSITHS pelleHui (MHAWBUyalbHOE, TPYIIOBOE);

CaMOCTOSITENIbHO COCTaBIIATh ILIaH, AJITOPUTM pELIeHUs 3a/auu (UM ero 4acTh), BHIOMPATH
crnocob pemeHUss ¢ Yy4E€TOM HUMEIONIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

BIIAJIETh CMOCOOAMHU CaMOTPOBEPKH, CaMOKOHTPOJIA TMpoliecca U pPe3yibTara peIIeHUs
MaTeMaTHYeCKON 3a7aui, CAMOMOTHBAIIMH U PEQIICKCUU;

MpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IpU PEIICHUH 3a7aud, BHOCUTH
KOPPEKTUBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJACHHBIX OIMIMOOK, BHISBICHHBIX
TPYAHOCTEN;

OLIEHMBATh COOTBETCTBUE pe3yjibTaTa JEATEIbHOCTH IOCTaBICHHOM WEIM U YCIOBHSIM,
OOBSCHATh MPUYMHBI JOCTHKCHUS WIM HEAOCTHIKEHUS IeIH, HAXOJUTh OMIMOKY, JaBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY;



BbIpaXXaTb OMOLUKU TIPU HU3YUICHUHU MATCMATUYCCKUX O00BECKTOB U q)aKTOB, JaBaTb
OMOIMOHAJIIBHYIO OLICHKY PCIICHUA 3aa4U.

HPEIMETHBIE PE3YJIBTATbBI

K xon1ty o6yuenus B 7 kiacce 00y4Jaromuiics MOJYyYUT CICAYIONIME TPEAMETHBIC PE3yIbTaThl:

PacrioznaBath  M3ydeHHBICE TEOMETPHUYECKHE (UTYpPBI, ONPENeIsITh WX  B3aUMHOC
pacmoio)KeHue, H300paKaTh TEOMETPUUYECKUE (PUTYPHI, BBIITOIHATH YSPTEHKH M0 YCIOBHUIO 3aJIaUH.
N3mepsaTe nuHelHbIE W YIOBble BEMWYUHBL. Pemarh 3aauu Ha BBIYMCICHUE JUIMH OTPE3KOB U
BEJIMYUH YTJIOB.

Jlenath NPUKHUAKY U OLIEHKY JIMHEHHBIX M YIIIOBBIX BEJIMYUH MPEAMETOB B PEAIbHON KU3HU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTh pazmepsl S TUX 0OHEKTOB MO MOPSAKY BEJIMUNHBI.

CTpouTh 4epTek U K TEOMETPUUECKUM 3a7]a4aM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIH30BATh MIPU3HAKH U CBOMCTBA
PaBHOOEPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a]1a4.

[TpoBOANTH JTIOTHYECKHE PACCYKACHUSI C UCTIOJIb30BAaHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCsl TpH3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHHUKOB, CBOWCTBOM
MEJIMaHbl, TPOBEACHHOW K THUIOTEHY3€ MPSMOYIrOJIBHOTO TPEYroJIbHUKA, B  PEIICHUH
T€OMETPUUECKHX 3a]1a4.

Onpenenaty MapauIeIbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOpbIE 0OpazyeT ¢ HUMHU
cexymas. OnpenensaT NapajuleIbHOCTh MPSMBIX C MOMOLIBIO PAaBEHCTBA PACCTOSIHMM OT TOYEK
OJHOM MPSAMOM IO TOUEK APYTrou mpsiMOM.

Pemrate 3agaun Ha kieT4yaToi Oymare.

[IpoBOIUTH BBIYMCICHUS W HAaXOOUTh YHCIOBble M OYKBEHHbIE 3HAUCHHSI YIJIOB B
F€OMETPUUYECKHX 337a4ax C HUCIOJb30BAHHEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOMCTB YrjoB, 00pa30BaHHBIX MPHU MEPECEUCHUHU ABYX MapallIeIbHBIX MPSIMBIX ceKyliel. Pemars
MPAKTUYECKHE 337]a4l Ha HAXOKICHHE YTJIOB.

Bnangets nonsatrem reomerpudeckoro mecta Touek (I'MT). Onpenensats OUCCEKTpUCY yria U
CEpeIMHHbIN NEPIICHIUKYIISIP K OTPE3KY KaKk FeoMeTpudecKkue Mecta Touek. [1osib30BaThCs moHATHEM
reoMerpuueckoro mecra touek (I'MT) npu nokazaTenbCcTBE T€OMETPUYECKUX YTBEPKICHUN U MPU
peuieHuu 3a1ay.

@opMyIIHpOBATH ONPEAETECHUS OKPYXKHOCTH M Kpyra, XOpApl U AUamMeTpa OKPYKHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMH. YMETh JOKA3bIBaTh U IMPUMEHSTh 3TU CBOWCTBA IPU PEIICHUU
3azay.

BrageTs noHsTHEM ONKMCAaHHON OKOJIO TPEYT'OJIbHUKA OKPY>KHOCTH, YMETh HAXOIUTh €€ LICHTP.
Jloka3bIBaTh U UCHOIB30BaTh (DAKThI O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, M O TOM, UTO CEpEANHHBIE NEPIIEHANKYISAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS
B OJHOM TOYKE.

Brnagete mnoHsTHMEM ~ KacaTeNbHOM K  OKPYKHOCTH, IOJb30BAaThCsl  TEOPEMOWM O
MEePIEHIUKYISIPHOCTA KacaTeIbHOM M pajauyca, MPOBEAEHHOIO K TOUKe KacaHus. J[oka3bIBaTh
PaBEHCTBO OTPE3KOB KacaTeJIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJHOU TOUKH, U IPUMEHATH 3TO
B pELIEHUHU T€OMETPUYECKUX 3a/au.

Jloka3piBaTh W MNPUMEHSTH NPOCTEUIINE TEeOMETPUUECKHE HEpPaBEHCTBA, MOHUMATh UX
MPaKTUYECKUI CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOEHUS C MTOMOILBIO LIUPKYJIIS U JTUHEHKHU.

K koHIry o0ydenus B 8 kiiacce 0Oydaromuiics MOJIyduT caeyloNue NpeIMETHbIE pe3yIbTaThl:



Pacnio3HaBaTh OCHOBHBIE BHJbI UYETBIPEXYTOJIBHUKOB, HMX JJIEMEHTHI, I0Jb30BaThCA HX
CBOMCTBAMM IIpM pEIICHUWM TE€OMETPUYECKHUX 3anad. PasznuyaTe IpU3HAKM M CBOMCTBA
napajiesiorpaMma, poM0oa 1 psIMOYyroJIbHHKA, I0OKa3bIBATh MX U YBEPEHHO PUMEHSTH MPU PELICHUN
r€OMETPUYECKUX 3a/1a4.

Hcnonb30BaTh CBONHCTBA TOUKU [IEPECEUEHUS MEIUAH TPEYIOJIbHUKA (LIEHTPA Macc) B pELICHUH
3a1a4.

Bnaners noHstuem cpeaHell JIMHUU TPEYrobHUKA U TPANeIH, IPUMEHATh X CBOMCTBA IpU
pelIeHny reoMeTpudeckux 3a1a4. Mcnonb3oBate Teopemy Paiieca U TEOpEMY O MPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX JJIs PELLIEHUs IPAaKTUYECKUX 3a/1a4.

Pacnio3HaBaTh LEHTpaJbHO-CUMMETPUYHbIE (UIYpbl M HCHOJIb30BaTh WX CBOMCTBa NpH
pelIeHNH 3a1au.

Bnaners noHATHAMU MOAOOHS TPEYroJbHUKOB, Kod(hduiireHTa moaoous, cOOTBETCTBEHHBIX
AJIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. VIMeTh mpeacTaBieHHe O MpeoOpa3oBaHMU MOAO0OUS U O
nonoOHbIX (urypax. Ilonb3oBaTbecs mpuU3HAKaMU MOJOOMS TPEYroJbHUKOB TIPU  PEIICHUU
reoMeTpUUecKux 3agad. Jloka3bplBaTh M TPUMEHATH OTHOILIEHUS MPONOPLUUOHAIBHOCTH B
MPSIMOYTOJIbHBIX TpeyrojbHuKax. [IpuMeHsaTh mogo01e B MpakTUYeCKUX 3aadax.

BoiBoguTh ¥ MCHosib30BaTh  IpocTeiimme GopMynbl  JUIS  IUIOMAAM  TPEYTroJIbHUKA,
nmapajieorpaMma, pomba © Tpamenuu. BeMHCIATH (Pa3IMYHBIMH CIIOCOOAMH)  TUIOIIAb
TPEYroJbHUKA U IUIOLAAN MHOTOYTOJIbHBIX (QUTYp (IIOJIb3YSACH, I71€ HEOOX0AUMO, KaJIbKyISITOPOM).
3HaTh OTHOUIEHHE IUIOAAeH MOJOOHBIX (UTYp M NMPUMEHSATH MpHU peleHuH 3anad. [IpumeHsTs
IIOJIyYE€HHBIE YMECHHMSI B IPAKTUYCCKUX 3aJa4ax.

[Tonws3oBatbest Teopemoit [Tudaropa st pemeHnus reoMEeTPUUECKUX U MPAKTHYECKUX 3a/ad.
CTpouTh MaTeMaTHYECKyI0 MOJEIb B IMPAKTUYECKUX 33Ja4aX, CAMOCTOATEIBHO AEIaTh YEPTEXK U
HaXOJUTh COOTBETCTBYIOIINE UIMHBI.

Bnagers noHATHEM BIMCAaHHOTO M LEHTPAJIbHOTO YIJIA, YIJla MEKIY KacaTeJIbHON U XOPIOH,
ONMCAHHOM M BIMCAaHHOW OKPYKHOCTH TpPEYTOJIBHMKA W YETBIPEXYTOJIbHUKA, INPUMEHATh HX
CBOMCTBA IIPU PELICHUHU 3a/]au.

IIpuMeHATH OTyYEeHHBIE 3HaHWS HA TPAKTUKE — CTPOUTh MAaTEMATHYECKUE MOJIENH Ul 3a1a4
peanbHONW JKM3HM U IPOBOJAUTH COOTBETCTBYIOLIME BBIUMCIEHUS C HPUMEHEHMEM MOA00Ms HU
TPUTOHOMETPHH (TI0JIB3YSCh, 1€ HEOOXOIUMO, KAJIBKYIIATOPOM).

K koHiy o6y4yenust B 9 kjiacce 00ydaroUIuiics MOIYYUT CIEAYIOIINE IPEAMETHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C HUX MOMOIIBIO
pa3IUyYHbIE  DJIEMEHTHl  MPSMOYTOJIBHOTO  TPEYTOJbHHKA  («pelIeHHuE  MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KalbKYNISITOpa) UIMHBI W YTJBI JUIS HETaOJIUYHBIX
3HAYCHUMH.

[Tonb3oBatbes hopMynaMu IpUBEIEHUS 1 OCHOBHBIM TPUTOHOMETPUYECKIM TOKIECTBOM IS
HAXO0XJAEHUs COOTHOLIEHUN MEX Yy TPUTOHOMETPUYECKUMHU BEITUYMHAMU.

Jloka3piBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, IPUMEHATh MX I HaXOXKIACHUS
Pa3IMYHBIX JIEMEHTOB TPEYrOJIbHUKA («PEUICHUE TPEYTOIBbHUKOBY), TPH PEIICHHH T€OMETPUIECKIX
3aga4. [IpuMeHsATh NONyYEeHHBIE 3HAHUSI TIPU PEILICHUH ITPAKTUYECKUX 3a1a4.

[IpuMeHATh TPUTOHOMETPUIO B 3a/adyax Ha HAXO0XKIACHUE IUIOLIANH, BBIBOJAUTH U BIALETH
TPUTOHOMETPUUECKUMHU (POpMYITaMH sl TUIOINAAN TPEYroibHHKA, MapajuieorpaMma, pomoa,
Tpameuuu, BBIBOJUTh W MPUMEHATh Gopmyny ['epoHa u ¢opmyny Ais TUIOMIATU BBITYKIOTO
YETBIPEXYTOJIbHUKA.

NwmeTts npencraBieHue 0 TOMOTETHH, IPUMEHATh B IPAKTUUYECKUX CUTYaLUSX.

Hcnons3oBare Teopembl UeBbl 1 MeHenas 1pu pelieHun 3aiad.



Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX yIVIaX, Yrjax MeXAy XopJamH (CEKyLlMMH) U yrie
MEXY KacaTeJIbHOM M XOpJOH MpH PEUIEHUH T'€OMETPUYECKUX 3a1ay. JloKa3blBaTh U MPUMEHSTH
TEOPEMBbl O IPOM3BEIECHUU OTPE3KOB XOpJA, O IMPOU3BEACHUU OTPE3KOB CEKYIIMX, O KBaapaTe
KacaTeJIbHOMU.

Bnaners noHsTHEM KOOPAMHAT Ha IJIOCKOCTH, pabOTaTh C ypaBHEHUEM MPSMOI Ha MJIOCKOCTH.
Bnaners noHATUSIMU yrI0BOTO K03 PuiieHTa U CBOOOIHOTO WIEHA, IOHUMATh UX F€OMETPUUECKUN
CMBICII ¥ CBSI3b YTIIOBOTO KOA(PHUIIMEHTA C BO3pacTaHUEM M yObIBaHUEM JIMHEHHOH (pyHKIMH. YMETh
pelaTh METOJI0M KOOPJAMHAT 3ajaud, CBSA3aHHbBIE C MapajUIeIbHOCTHIO U MEPIEHIUKYISIPHOCTHIO
MPSIMBIX, [IEPECEUEHUEM IPAMBIX, HAX0XK/IEHUEM TOUYEK IIEPECEUCHHUS.

BoiBoguTh M BiaseTh ypaBHEHHEM OKpPYKHOCTHU. Mcrmosib30BaTh METOJ KOOpAMHAT SIS
HaXO0XJEHU MepeceueHnil OKpyKHOCTEH U NpsMbIX. Bianets popMynaMu paccTOSHUS OT TOUKHU J0
MpsIMOM, IUIOIIAAM MapajulejiorpaMMma B KOOpJAMHATaX, MUMETh IOHATHE 00 OPUEHTHPOBAHHOMN
wiomaay. Ilonp3oBaThCs METOJOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSTh €ro IMpHU pPElIeHUuU
F€OMETPUYECKUX M TMPAKTHUUECKUX 3afad. [IpuMeHsATP MeToJ] KOOpAMHAT B MPAKTHKO-
OPUEHTHUPOBAHHBIX TEOMETPUUECKUX 3aauax.

Brnaznerp noHsTHEM BEKTOpa. YMETh CKJIAJbIBaTh U BEIUUTATh BEKTOPHI, YMHOXATh Ha YHUCIIO,
BIIQJIETh  NIpaBWJIaMU  TPEYrojbHUKAa M  MHapajuiesorpamma. Bnagerp  IpakTHYECKUMU
MHTEpPIpETAlsIMH  BEKTOPOB. YBEPEHHO TIOJb30BaThCS KOOpPAMHATaMU BeKTopa. Braners
CJIOKEHHEM U BbIYUTAHUEM BEKTOPOB, YMHOKEHHEM BEKTOpPA Ha YMCJIO B KOOPAMHATAX.

Nmers mpencraBienne o Oasmce (Ha TIIOCKOCTH). PackmaneiBaTh BEKTOPHI MO 0asucCy
PacknanpiBath BEKTOPBI CHJI C MMOMOIIBIO POCLUPOBAHUS U TPUTOHOMETPUUYECKUX COOTHOILIECHUI.
[IpyMeHsTh MoTydYeHHbIE 3HAaHUS B MPOCTEUITNX (PU3NUECKUX 3a]auax.

Bragete moHATHEM CKaIsSpHOTO NMPOW3BEACHUS BEKTOPOB, MOHUMATh €r0 T'€OMETPUYECKUI
CMBICII M YBEPEHHO II0Jb30BATHCS €r0 BBIPAXKEHUEM B JIEKapTOBBIX KOOpPJAMHATax. 3HAThH
JUCTPUOYTUBHOCTh CKAJSIPHOTO TPOM3BEINCHHUS M €ro CBsA3b C MpoerupoBaHueM. [IpumeHsTH
CKaJISIPHOE TPOMU3BEICHUE BEKTOPOB U HAaXOXKICHUS JJIWH W YrioB. Pemare reomerpuyeckue
3a/1a4yl C IOMOILBIO CKAJSIPHOTO Mpou3BeAeHUs. Mcnonp30BaTh CKaNsIpHOE MPOU3BEIECHUE BEKTOPOB
B ajreOpanyeckux U (U3NUecKUx 3aJayax.

Bragets NOHATHUAMM MpPaBUIBHOTO MHOTOYIOJIbHMKA, JUIMHBI OKPYXHOCTH, IJUHBI JyTU
OKPYXHOCTH W paJlaHHOW MEpBbI YIJIa, BEIYUCIATH IUIOIIAb Kpyra U ero yacteil. [lonumars cmbicn
yyucna ©t. [[pumMeHsATh NoJlydeHHbIE YMEHUS IPU PEILICHUH TPAKTUYECKUX 3a7a4. 3HaTh UCTOPUUYECKUE
CBeICHUS 00 U3MEPEHUN JJTMHBI OKPY>KHOCTH U TUIOIIAHN KPyTa.

Nwmets npencTaBienne o mpeodpazoBaHUM MIOCKOCTH, O JABWKEHUAX. HaxoquTh ocu, EHTPBI
CUMMETpUU (QUTyp, LEHTPHl MOBOPOTA, HAXOIUTH KOMIIO3UIMM MPOCTEHIINX MpeoOpazoBaHUil.
[IpuMeHATh ABM>KEHUS TUIOCKOCTU IIPU PELIEHUH T€OMETPUUECKHX 3a/1a4.

[IpuMeHATh NOTyYEHHBIE 3HAHUSI HA IPAKTUKE — CTPOUTh MaTEMaTUUYECKUE MOJEIIN JUIsl 3a1a4
pealbHON JKM3HH M TMPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS C MPUMEHEHHEM MOJ00Us U
TPUTOHOMETPHUECKUX (PYHKUUH (TIOJIB3YSICh, I'/I€ HEOOXOMMO, KAJIbKYJISATOPOM).

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoJsnuecTBo yacoB JJIeKTPOHHbIE
Ne | HaumeHoBaHMe pa3/iesioB U K n (un¢posbie)
n/n TeM MPOrpamMMBbl Bcero OHTpﬁom’H“e paKTﬁ"quK“e o0pa3oBaTe/IbHbIC
padoThI padoThI pecypebt

Hauana reomerpum.
1 IIpocreiimue 28 2 1 Bbubamnoreka [TOK
reoMeTpHuecKue (GUryphl U




ux coicTBa. M3mepeHue
TEOMETPUUECKUX BEIUYUH
2 TpeyronpHUKH 19 1 1 bubanoreka [JOK
3 Mapanzenbrocts. Cymma 15 1 1 bubamnoreka [JOK
YIJIOB MHOTOYTOJIbHHUKA
4 | Hpavoyromvrre 7 0 1 Bumuorexa [OK
TPEYrONbHUKH
5 T'eomerpuaccue 5 1 1 Bbubmmoreka [TOK
HEpaBEHCTBA
OKpY>KHOCTb.
I'eomeTpHuecKkue MecTa
6 Touek. [TocTpoenust ¢ 18 1 1 Bbubmuoreka [TOK
MTOMOIIIBIO IUPKYIIS U
JIMHENKU
7 TosTopenue, 0606H.IeHIEe, 10 1 bubaunoreka [JOK
CHCTEMAaTH3aINs 3HAHUH
OBIIEE KOJIMYECTBO YACOB
1O TIPOTPAMME 102 7 6 bubmuoreka [IOK
8 KNIACC
KonnuecTBo yacoB DJIeKTPOHHbBIE
Ne HanmeHoBaHMe pa3eioB U TeM K I (uudpoBbie)
n/m MpPOrpaMMbl Bcero OHT%Om’m’le paKTﬁ“quK"e o0pa3oBaTesibHbIE
pa6oThI pa6oTsI pecypebi
1 UeThIpEXyronbHUKH 22 1 bubauorexa [JOK
2 TTono6ue 16 1 bubanoreka [JOK
3 IInowans 16 1 bubanoreka [JOK
4 Teopema ITudaropa u Hauana 18 1 Butmorexa LIOK
TPUTOHOMETPHUH
5 VYTIIbl ¥ 4eThIPEX yrONIbHUKH, 20 1 Butmorexa LIOK
CBSI3aHHBIE C OKPY)KHOCTBIO
6 Tostopenue, O6O6memfe’ 10 1 bubarnoreka [JOK
CHCTeMaTH3alusl 3HAHUN
OBHIEE KOJIMYECTBO YACOB I10 102 6 0
I[MPOTPAMME
9 KJIACC
KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB K n (uudposbie)
I/l | ¥ TeM NPOrpamMmblI Bcero Oé-lTpo.]'ll)HbIe pﬁaKT“quKHe o0pa3oBaTesIbHbIE
pa6oThI pa6oThI pecype
1 PetieHue TpeyronbHUKOB 22 1 1 bubnunorexa [JOK
2 [Togo0ue TpeyroNbHUKOB 12 1 1 bubanoreka [JOK
3 Mero/ KOOpIHHAT 16 1 bubmmoreka ITOK
4 Bekropbt 20 1 1 bubnunorexa [JOK
5 JUTMHA OKPYXHOCTH 1 16 1 bubnunoreka [JOK
UIOIIA/Ih Kpyra
6 JBrKeHUsI MIIOCKOCTH 10 1 Bubmmoreka [IOK
7 TosTopenue, O606meHIiI,e’ 6 1 bubaroreka [JOK
CHCTEeMAaTH3aIUs 3HAHHUN
OBIIEE KOJIMYECTBO YACOB 102 6 4
110 TIPOT'PAMME







