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INPOI'PAMMA
BHEYPOYHOHU AeSITEJIbHOCTH
«MaremMaTHKa-IApUIA HAYK)»
14 yqamuxcs 9 kiacca,
CPOK peajn3allii — OJWH Y4eOHbI roj, 34 Jaca,
HanpaBJICHUE — OOIIEUHTEIIEKTYaJIbHOE.

HOACHUTEJBHASA 3AIINCKA

[IporpaMMa BHEYpPOUYHOW J€ATENbHOCTU OPUEHTHUPOBAHA HA PACCMOTPEHHE OTIEJIbHBIX
BOIIPOCOB MAaTE€MAaTUKH, KOTOPBIE BXOIAT B COJEPIKaHUE TOCYJapCTBEHHON UTOINOBOM aTTECTAlluU
10 MAaTEMAaTHKE 3a KypC OCHOBHOM IIKOJIBL. [IporpamMma OIONIHAET U pa3BUBAET IIKOJIBHBIN KypC
MaTeMaTHKH, a TakKe sBIseTcd MH()OPMAIMOHHON MOAIEPKKON JaybHelero o0pa3oBaHus B
CTapLIel IIKOJE€ W OpPUEHTHUPOBAaHA Ha YIOBJIETBOPEHHE 0Opa30BaTENbHBIX IOTPEOHOCTEN
HIKOJbHUKOB, UX aHAJMTUYECKUX M CHHTETUYECKHX CIIOCOOHOCTeH. OCHOBHAas UJiesl IPOrpaMMbl
BHEYPOUHOI JEATENIbHOCTH 3aKJIIOUEHA B PACHIMPEHUU M YINIYOJIEHUU 3HAHMM ydaliuxcs 10
HEKOTOpPBIM pa3jielaM MaTeMaTHKH, B 00ECHeYeHHM MPOYHOTO W CO3HATENILHOTO OBJIAJACHUS
yYalIUMHUCSl CHUCTEMOM MaTeMaTHYeCKMX 3HAHUM M YMEHHUH, HEOOXOAMMBIX IpU cjaue
BBIIIYCKHOTI'O 3K3aMEHa.

B mnpouecce ocBoeHust conepikaHus MPOrpaMMbl YUEHHKH OBJIAJIEBAIOT HOBBIMU 3HAHMSIMH,
000ramaT CBOW >KU3HEHHBIM OMNBIT, MOIY4alOT BO3MOKHOCTh IPAaKTUYECKOTO MPUMEHEHUS
CBOMX MHTEJUICKTYaJbHBIX,  OPraHU3aTOPCKHX  CIIOCOOHOCTEH,  Pa3BHBAIOT  CBOM
KOMMYHHKaTHBHbBIE CHOCOOHOCTH, OBJIQZIEBAIOT OOIIeyuYeOHbIMM yMeHusiMU. OcBoeHue
IPEIMETHOTO COJIEpP’KaHUsl TPOrpamMMbl U CaM IMPOLIECC U3YUYEHUSI €r0 CTAHOBSITCS CPEICTBAMU,
KOTOpPbIE 00€CIEUNBAIOT MEPEX0]] OT O0YUEHUS YUALIUXCSA K UX CaMOOOpPa30BaHMIO.

OcBoeHue MporpaMMbl MpeArnogaraeT odecrneuyeHrue MOoJ0KUTEIbHON MOTHUBALMU yJallluXcCst
Ha I[IOBTOPEHHME paHee HW3Y4YEHHOTO MaTepuaja, BBIIEICHHE Y3JIOBBIX BOIPOCOB Kypca,
IpeHAa3HAYEHHBIX ISl TMOBTOPEHUS, HCIOIb30BAHHE CXEM, MOJEJEl, ONOPHBIX KOHCIIEKTOB,
CIPAaBOYHUKOB, KOMIIBIOTEPHBIX TECTOB (B TOM YHCIIE WHTEPAKTHBHBIX), CAMOCTOSTEIbHOE
COCTaBJICHUE (MOJEITMPOBAHKE) TECTOB aHATOTHYHBIX 3aanusiM OI'D.

MeTon0I0rn4ecKOM  OCHOBOW  INPEAJIaraéMOM  IPOrPaMMBl  SIBJISIETCSL  1€ATEIbHOCTHBIN
nonxoJ K oOydeHuto MmaTtemaruke. JlaHHBI MOAXOJ mpeanonaraeT oOyd4eHHE HE TOJIbKO
TOTOBBIM 3HAHUSAM, HO M JEATEIbHOCTH MO NPUOOPETEHHIO STHUX 3HAHWH, CIOCOOOB
paccyXAeHMH, J10Ka3aTelabCTB. B CBSA3M C 3TUM B IMpoliecce H3Y4YeHMs] Kypca ydalumcs
IIpeUIaralTcs 3aJaHus, CTUMYJIUPYIOIUE CaMOCTOATEIbHOE OTKPBITUE UMU MaTEeMaTHYECKHX
($akTOB, HOBBIX, PaHEE HEM3BECTHBIX, IPUEMOB U CIIOCOOOB pEIlIEHUs 3a/au.

Llesb BHeypoO4YHOH JeATEJbHOCTH: OOECleYeHHe WHAMBHUIYAIbHOTO M CHCTEMAaTHYEeCKOTro
COIPOBOXKACHMS ydaluxcs 9-xX KJ1accoB MpHU MOJATOTOBKE K TOCYAAPCTBEHHOMY 0053aTe€IbHOMY
9K3aMEHY 110 MaTEMaTHKE.

3amaun:

1. Pacmimpenue u yrimy0GieHue MKOJIBHOTO Kypca MaTEMaTHKH.

2. AxTyanuzanus, cucteMaTu3anus 1 00001IeHre 3HaHUH yJanuxcs o MaTeMaTHKe.

3. @opMHpOBaHHE Yy yHalIUXCSl IOHUMAHUS POJIU MAaTEMAaTUYECKUX 3HAHUM Kak
MHCTPYMEHTA, TIO3BOJISIIOIIETO BHIOpATh JTYUIINI BApHAHT AEUCTBUI U3 MHOTMX BO3MOXHBIX.
4. PazBuTHe MHTEpECA yYAIINUXCS K N3YYEHUIO MAaTEMaTHKH.

5. Pacmmpenue HaydHOro Kpyro3opa ydamiuxcs.



6. OOydyeHHe ydalIuxcs pENICHUIO Y4eOHBIX M JKU3HEHHBIX MpoOJeM, crmocodam aHalm3a
uH(popMaIuu, moJiydaeMon B pa3HbIX popMax.

7. @OpMHUpPOBAaHUE MOHATUSA O MATEMATUUYECKUX METOJAaX MPU PEIICHNUHN CIOXKHBIX
MaTeMaTHYECKUX 3ajiau.

8. O0yueHnue 3anoaHenuto 6mankos OI'D.

9. Ilcuxomoruyeckast noaroroska k OI'D.

Opranuzanys 3aHATUN BHEYPOUHOM JEATENbHOCTH JOJDKHA CYHIECTBEHHO OTJIMYAThCA OT
YPOUHOH: ywamemycs HeoOXOAMMO JaBaTh [JOCTAaTOYHOE BpeMs Ha pa3MbILUICHHE,
IPUBETCTBOBATh JIIOOBIE TOMBITKA CaMOCTOSITENIbHBIX PACCY)KICHH, BBIIBM)KCHUS TUIIOTE3,
croco0oB pemieHust 3azad. B mporpamme 3anokeHa BO3MOKHOCTH AHDdepeHnrnpoBaHHOIO
00y4eHusl.

[TpumenstoTCS Ceayroue BUabl IesSTeIbHOCTH Ha 3aHATUAX: OOCYXJEHHUE, TECTUPOBAHHE,
KOHCTPYMPOBAaHUE TECTOB, 3aJaHMUM, HCCIIEJOBATEIbCKAs AESITEIBHOCTb, PabOTa C TEKCTOM,
JUCITYTOO30pHbBIE JIEKLIMH, MHUHM-JEKIMH, CEMHMHapbl W MPAKTUKYMBbl 110 PELICHUIO 3ajad,
IIPEyCMOTPEHBl KOHCYJIbTALUU.

CyllecTBEHHBIM SIBJIIETCSL  OpraHu3anuss paboThl IO OOYYEHHUIO 3aloJIHeHHs OJIaHKOB
UTOTOBOM aTTeCTaluu, 4YTO, 0e3yCIOBHO, OyneT crmocoOCTBOBATH CHATHIO IICHXOJIOTHYECKOTO
HaNpsDKEHUs yJaluxcs mepe Ipoleypoi 3K3aMeHa.

MeTtoael 1 popmbl 00yueHus omnpeneistorces TpedbosanuamMu PI'OC, ¢ yuetom
UH/IUBUYAJIbHBIX W BO3PAcCTHBIX OCOOEHHOCTEH ywamuxcs, pa3BUTHS M CaMOpPa3BUTHUS
JUYHOCTH. B CBA3M € 3TUM oOIpeneraeHbl OCHOBHBIE IMPUOPUTETHI METOAMKU HU3YyYEHUs
3JIEKTUBHOIO Kypca:

[ oOy4yeHne uepes OnbIT U COTPYAHHYECTBO;

[l nHTepaKTUBHOCTH (paboTa B MaJIbIX IpyIax, POJIEBbIE UIPbl, TPEHUHTHU, BHE 3aHATUH - METO
IIPOEKTOB);

[] JMMYHOCTHO-ZEATENILHOCTHBIH U CyOBEKT—CYOBEKTHBHBIH Moaxo] (Oojblliee BHUMaHUE K
JIMYHOCTH Y4YaLErocs, a He LEJsIM YUUTeNsl, pABHOIPABHOE UX B3aUMOJEHUCTBUE).

@opMbI U METOJbl KOHTPOJIS: TECTUPOBAHHME, CAaMOIPOBEPKA, B3aMMOIIPOBEPKA YJalUMUCA
JpyT apyra, cobecejoBaHUe, MMCbMEHHBIN U YCTHBIN 3a4eT, IPOBEPOUHbIE MMCbMEHHbIE paOOTHI,
HaOmronenue. KomnuecTBo 3agaHMii B TecTax MO KaXIOW TeMe HE OJMHAKOBO, OHU HOCAT
KOMIUIEKCHBIA XapakTep, U OoJiblIasi 4acTh MX NMPU3BAaHA BBIIBUTH YPOBEHb 3HAHUW U YMEHUN
TECTUPYEMOTO.

Opranu3zanys 1 NpoBeCHNE aTTECTAllUU yJalIuXxcs
IIpenycMOTpEHO MpOBENEHUE IMPOMEXYTOUHBIX 3a4E€TOB 110 OKOHYAHUIO KaKIOro MOJIYJI,
BBITNIOJTHEHHE TBOPUECKUX 3aJaHUN U UTOIOBOM 3a4E€THOM pabOTHI.

[Tpu npocnymBaHuy GJIOKOB JIEKIIMOHHOTO MaTepuana 1 MpoBEJCHUs CEMUHApa,
3aKpETUISIONIEr0 3HAHUS YYallluXcsl, MPeAyCMaTpPUBACTCSl WHAMBHIYaJbHOE WJIH TPYIIIOBOE
JIOMAIllHee 3aJlaHue, COJepiKallee »AIIEMEHThl HCCIIeA0BAaTeNbCKOM paboThl, 3amauu Jyis
CaMOCTOSITENILHOTO pEIlIeHUs. 3alluTa peHieHuid U pe3ylbTaToB MCCIEA0BAaHUN NMPOBOIUTCS Ha
BBIJICJIEGHHOM JUIS 3TOTO 3aHATUM M OLEHMBAETCS MO MATHOAIBHOW CHUCTEME WIM CHUCTEME
«3aueT- He3aueT», B 3aBUCUMOCTH OT YPOBHSI MOATOTOBJIEHHOCTHU TPYTIIIHI.

MeTtoauueckie peKOMEHIalUU 10 peaIn3alliy IPOrPaMMBI
OCHOBHBIM JUAAKTHYECKHM CPEACTBOM JUIsl MpPEIaraeMoil MporpamMMmbl SBISIOTCS TEKCTbHI
paccMaTpUBaeMbIX TUIIOB 3a]1a4, KOTOPbIE MOTYT OBITh BEIOpAaHbI U3 pa3HOOOpa3HBIX COOPHHUKOB,
paznuuHbIx BapuanToB [ IA, oTkpeiToro 6anka 3aganuii OI'D uim cocTaBleHbl yUUTEIEM.

s Gonee >¢¢pexkTUBHON pabOTHl YHaIIMXCsl LENecooOpa3HO B KauyecTBE JMJAKTHUYECKUX
CPEJICTB HCIIOJIb30BAaTh MEIMAPECyPChl, OPraHU30BbIBATH CAMOCTOSATENbHYIO pabOTy y4yalluxcs ¢
UCIIOJIb30BAaHUEM JTUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH, B TOM YHUCIIE OCYIIECTBISATh
KOHCYJIbTAllHOHHBIE MTPOLIEAYPHI Yepe3 (GopyM, UaT, JIEKTPOHHYIO MOUTY.

BapuaHTbl KOHCTpYUpOBaHHsI yU€OHOTO MJIaHa BHEYPOUHOH 1€ TENbHOCTH
[IporpamMma mocTpoeHa MO MOAYJIbHOMY mpuHIMITY. KonnuecTBo Moayned NpeicTaBlIeHO
Ype3BbIUAIHO HIMPOKUM CIIEKTPOM (8 Moaynel, Kaxaplii pa3padoTan Ha 11 yacoB ) u sBIseTCA



U30BITOYHBIM TI0 OTHOIIEHUIO K KOJIMYECTBY YacOB BHEYPOUHOU NEATENbHOCTH. Tak, s
HAIOJHEHUSI y4eOHOro IUIaHa BHEYPOUYHOU JAesTenbHOCTH Ha 34 yaca HEoOX0IMMO BHIOpaTh
mo0bie Tpu Moyiist o 11 gacoB IuTroc UTOroBoe 3anstue | yac

Takum 00pa3oMm, YUHUTETIO MPEIOCTABIAECTCS BO3MOXKHOCTh OIpPEACTATh  COJEp)KaHue
BHEYPOUHOH JEeATEIILHOCTHCOTIIACHO 00pa30BaTEeNbHBIM MOTPEOHOCTSM YYaIIUXCsl, YPOBHIO 4
OCBOCHHMSI IIKOJIBHOTO Kypca MareMaThku (0a30BbIi, MoBBIMIEHHBIN), YMK, 0 KoTOpOoMy uaet
00y4yeHue MaTeMaTHKeE.

[Tpu cocTtaBieHnn MPOrpamMMbl UCTIOIH30BATMCH MaTEPHUAIIBI IPOTPAMMBI AaBTOPOB:

JlykuueBa E.}O., K.ILH., TOIEHT 3aBeAyrouuii kadeapoil MareMaTudecKoro oOpa3oBaHHS H

uH(popMaTHKH CIIo AIIIIO, 3axapoBa B.®., cTapumi MperoaBaTeib
KadeapeiMaTeMaTnyeckoro oopazoBanus u nHpopmatuku CII6 ATITIO.
COJAEPKAHUE

(] Moayasb «Yucaa. To:xkaecTBeHHbIE TPeodpa3oBaHUsD»

Koneunsle u OeckoHeuHble JecATuuHble Jpobu IlpencraBieHue palUOHANIBHOTO YHCIA
JNEeCATUYHOH IpoObi0. CpaBHEHNE HPPALMOHATBHBIX YHCEIL.

3akoHbl apudMeTHuecKux JeicTBuil. PasnojkeHre MHOrowieHa Ha MHOXHTEIH: TPYNIHUPOBKA,
npuMeHeHne (OopMya  COKpalleHHOro yMHOXKeHHs. KBaapaTHBI TpexwieH, pasloKeHHE
KBaJIpaTHOTI'O TPEXWIECHA HA MHOXKUTEIIH.

Anrebpanueckas npoOb. JlomycTumble 3HaYeHUST NEPEMEHHBIX B JpOOHO-palMOHATBHBIX
BelpakeHUsX. Cokpalenue anreOpanyeckux apobeid. [IpuBenenue anreOpanyeckux apoden K
obmemMy 3HameHarenro. JleWicTBusi ¢ anreOpanmyecKUMH ApPOOSMHU: CIOXKEHHE, BBIYUTAHHE,
YMHOXXEHUE, JIeJICHHEe, BO3BE/IEHUE B CcTeneHb. [IpeoOpazoBaHue BbIpakeHUI, coiepKaluX 3HaK
MOJYJIS.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILIMX KBaJApaTHble KOPHU: BHECEHHUE MHOXKUTEINS IOJ
3HaK KOpHSI.

[] Moayab «YpaBHeHU»

[IpencraBieHne o0 paBHOCWIBHOCTH YpaBHEHMM M ypaBHEHHUAX-cielAcTBusAX. OOnacthb
olpeieNieHus: ypaBHeHUs (001acTh JONYCTUMbIX 3HAYEHUH IIEpEMEHHOMN).

Mertonpl perieHHsl YpaBHEHMM: METOAbl PaBHOCUIIBHBIX MPeoOpa3oBaHUll, METOJ 3aMEHbI
nepeMeHHol, rpadudeckuii Meron. Mcmonp3oBaHMe CBOMCTB (yHKIMII mNpu  perieHuu
ypaBHeHUH. JIuHelHOE ypaBHEHHE ¢ apaMeTpoM. KoanyecTBO KOpHEW JIMHEHHOTO YPaBHEHHS.
Pemenue NMHENHBIX ypaBHEHUH C IapaMETPOM.

Teopema Buera. Teopema, oOpatHas Teopeme Buera. Pemienue KkBaJapaTHBIX ypaBHEHHIl:
rpadu4ecKuil METO | pelIeHus, Pa3IoKeHHEe Ha MHOXKHUTEIH, 110100p KOPHEH C MCIOIb30BaHUEM
TEOPEMBI Buera. KonnuecTBO KOpHEH KBAApPAaTHOI'O YPABHEHUsS B 3aBHCHUMOCTH OT €ro

JUCKpUMHUHAHTA.  bHKBajpaTHble ypaBHEHUs. YpPaBHEHHUS, CBOJUMBIE K JIMHEHHBIM U
KBaspaTHBIM. KBajpaTHble ypaBHEHHUS C
[apaMeTpoM. Pemenne npoGHO-panmoHanbHeIX ypaBHeHuil. [lpsimas kak rpaduueckas

MHTEPIIpETALNS TUHEHHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMH.

Mertoabl pelieHns CUCTeM JIMHEHHBIX YpaBHEHHH C IByMs IEpEMEHHBIMU: TpapUuecKuil MeTo,
MeTo[ cliokeHHs. CHCTeMbl JIMHEWHBIX YPaBHEHUH C TapaMeTPOM.

(] Moayasb «HepaBencrBay»

[IpencraBienue o paBHOCHIBLHOCTU HepaBeHCTB. O0nacTh onpeaeneHus HepaBeHCcTBa (001acTh
JOIYCTUMBIX 3HAa4eHMH mepeMeHHoM).KBaapaTHoe HepaBEeHCTBO M €ro pelieHus. PemieHue
KBaJIpaTHBIX HEPABEHCTB:HMCIOJIb30BaHUE CBOMCTB M Ipaduka KBaApaTUYHON (PYHKIIMU, METOL
MHTEPBAJIOB. 3alMCh pELICHHUs KBaJIpaTHOTO HEpaBEHCTBAa. PerieHue LenbIX U JpoOHO-
paloHaIbHBIX HEPAaBEHCTB METOJIOM HHTEpBajOB. PelleHuWe cuUCTEM HEPaBEHCTB C OJHOMU
NEPEeMEHHOM: KBaJpaTHBIX, JIPOOHO-pallMOHAIBHBIX. HepaBeHCTBO C JABYMS NEpEMEHHBIMH.
[IpencraBieHue o pelieHuH JMHEHMHOTO HEPABEHCTBA

C JByMs NepeMeHHBIMU. ['paduueckas MHTEpIIpeTalsi HEPABEHCTBA C JBYMs IEPEMEHHBIMU.
['padmyeckuit MeTo pelIeHns CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMH.

(] Moayib « PyHKIUH ¥ UX rpapukm»



Haxoxnenne ko3(pUIIMEHTOB JTUHEHHON (QYHKIUHM MO 33JaHHBIM YCIOBUSM: IPOXOXKICHHE
HpsAMOI yepe3 ABe TOUKH C 33JaHHBIMH KOOPAMHATAMH,

IIPOXO0KJICHHE NPSMOM Yepe3 NaHHYI0 TOUYKY M [1apauIeIbHON JaHHOU NPSIMOM.

[Toctpoenue rpaduka KBagpaTUUHON (PYHKIMU IO ToukaM. HaxoxaeHne MHOKECTBa 3HAYEHUI,

NPOMEXYTKOB  3HAKOIOCTOSHCTBA, MPOMEXKYTKOB MOHOTOHHOCTH. IIpencraBnenue 06
acumnroTax. HempepsiBHOCTh (pyHKIHMM M TOYKM paspbiBa ¢yHkuumu.  KycouHo-3amaHHbBIE
¢ynkuuu. IlpeoOpazoBanme rpaduka QyHKIUHM: MapauleIbHBIH TEPeHOC, CUMMETpUS,

pacTsbkeHue/cxxarue, orpaxkeHue. CBoicTBa (yHKIMNA: YETHOCTh/HEUETHOCTD.

[J Moayab «TekcToBbIE 3a1a4M»

Tumnsl 3aga4. MeTtoibl ¥ cr1ocoObl pemieHus 3a1a4. OCHOBHbIE CIIOCOObI MOJIEIMPOBAHUS 3a/1a4.
CocraBneHus IU1aHa peleHus 3afad. PaBHoMepHOe ABM)KEHME. 3ajjaun Ha JIBUKEHHUE 110 PEKeE,
Cylle, BO3JyXy. 3aJadyd Ha OIpPENEICHUE CpPEeOHEH CKOPOCTH MBW)KEHHA. 3ajauyd «Ha
COBMECTHYIO pabory». OcHOBHas ¢opmyna mpoueHToB. I[IpocTbie W CIOXKHBIE MPOIECHTHI.
Cpennuil npoleHT u3MeHeHHs BedudyuHbl. OOmMHA NPOLEHT U3MEHEHUS BEJIHYUHBL
IIpouieHTHBIE BBIYUCIICHUS B XU3HEHHBIX cuTyauusax. Konuenrtpauus semecrtsa. IIponentHoe
conmepkaHue BelecTBa. KonnuecTBo BemecTa. Pa3HOypOBHEBBIE 3a7jaul Ha CMECH, CIUIABBI,
pactBOpBL. 1IpakTHKO-OpHUEHTUPOBAHHBIE 331a4H.

(1 Moayab «Kombunaropuka. Teopusi BEposTHOCTEH»

[IpencraBinenue coObITUI C MOMOIIbIO auarpaMM Oiinepa. [IpoTHBOIONIOKHBIE COOBITHSA,
o0beIMHeHne U nepeceueHue coobITuii. [IpaBuio cnoxenus BeposiTHocTe. CiydaiiHblii BHIOOD.
[IpencraBinenue skcnepuMeHTa B BHae JepeBa.  HesaBucumble coObITHA. YMHOXKEHHE
BEPOATHOCTEU He3aBUCUMBIX coObITHil. IlocnenoBarenbHble HE3aBUCUMBIE MCIBITAHUSL.
CriyyaliHblil BBIOOp TOUYKHU U3 (PUTYpHI HA MJIOCKOCTHU, OTpe3Ka U 1yru OKpyx)HocTU. CiyyailHbIN
BBIOOp yMCIa U3 YUCIOBOro oTpe3ka. lIpaBuio ymMHOXKeHUs, IepecTaHOBKU, (paKTOpHal YUCIa.
Coueranus u yucio couetanuii. Popmyna uncna coueranuil. TpeyronbHuk [lackans u 6uHOM
Hpiotona. OmbiTel ¢ OOJBIIMM YHUCIOM PAaBHOBO3MOKHBIX 3JEMEHTapHBIX COOBITHH.
Boruncnenue BeposiTHOCTEN B OMNbITaX ¢ NPUMEHEHHEM KOMOMHATOPHBIX (opmyin. VcnpiTanus
bepuymu. Ycenex u Heynmaua. BepostHocTM — coOwiTuii B cepuu wucnbiTanuii bepHysuid.
3HAKOMCTBO CO CIydyallHBIMM BEIMYMHAMHU HAa MPUMEpax KOHEYHBIX AUCKPETHBIX CIIydalHBIX
BelIM4YMH. Pacnipenenenune BepositHocTel. MareMaTndeckoe oxxuganue. CBoiicTsa
MaTE€MaTHYECKOrO OXKUIAHUS.

L] Moayasb «Ilnanumerpus. MHOroyrojibLHUKm»

TpeyronbHuku. PaznuyHble crnocoObl HAXOXKIEHUS IUIoOLaaAu TpeyroibHuka. CBoMCTBa
wionaned. OCHOBHBIE COOTHOIIEHUS B  INPSMOYIOJBHOM  TpPEYrolbHHMKE. PemieHue
IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. TpUroHOMeTpuueckue (QyHKIMM Tynoro yria. Teopema
cuHycoB. Teopema kocuHycoB. Pemenue TtpeyroiapHukoB. Ilomobue. Teopema @aneca.
[TponopuronanbHble 0Tpe3kH, nojgodue guryp. I[lonoOusie TpeyroiabHuku. [IpuzHaku nmomoodus.
CpoiicTBa Turomaaed MNOAOOHBIX TPEyrojdbHUKOB.  UeThlpexyroibHUKU. CBs3b KBaJpaToOB
JUaroHaJell mMapajjesnorpamMma W KBaJpaTOB €ro CTOpoH. PaznuuHble ¢opMynbl A
HaXO0XIECHUs IUIOUIa/Iel YEThIPEXYroJbHUKOB. I[paBUIbHEIE MHOTOYTOJIBHUKH.

(] Moayasb «Ilnanumerpus. OKpy>KHOCTH M BEKTOPbD»

OKpyXHOCTb. YTJbI B OKPYKHOCTH. Teopema 06 0Tpe3Kax Mepecekaronuxcst Xop.

KacarenpHas u cekyiias K OKpYXKHOCTH, UX CBOMCTBa. JlyinHA OKpyx)HOCTH M ayru. [linomans
Kpyra, CerMeHTa M CEKTOpa. B3auMHOE pacloioKeHHe [BYX OKpYXKHOCTeW. BrnucaHHas u
ONMCaHHasl OKPYKHOCTH. 3aMeydaTesIbHble TOYKH B TPEYTrOJIbHUKE. BHEBIIHCAHHBIE OKPYKHOCTH.
Bekropsl u Meron koopauHaT. PasnoskeHuMe BeKTOpa Ha  COCTABJIAIOLINE, CKaJIspHOE
npousBeneHne. KoopauHaTel BEKTOpa, pacCTOsIHUE MEXIy Toukamu. KoopaumHaTel cepennHbI
oTpe3ka. YpaBHeHus ¢uryp. CBoilcTBa M MNpU3HAKKW NEepHEHIUKYIApHOCTH. [IpumeHeHue
BEKTOPOB M KOOPJMHAT JJI PEIICHUS IPOCTEUIINX F€OMETPUYECKUX 3aay.



YYEBHO-TEMATHYECKWM IIJIAH
BHEYPOYHOIi /1esiTeJIbHOCTH

No | Conepxanue Kon | B Tom uncine Dopmbl Dopmbl Hara

n/m | yaeOHOro -BO | JIGKI] | MPaKTUK | 3aHATHH KOHTPOJIS 96 |98
Marepuaia yac | uu yM 9a | 9r

OB
Monyab 3 3 3
«Ymuceia.
ToxaecTBeHH
ble
npeodpazoBaH
Us»

1 MHoXecTBO 1 1 1 Munu- HaGnronenue, 05.0 | 03.0
IEUCTBUTEILH JIEKIIHSL, CaMOCTOSITEN 9 9
BIX MPAKTUKYM, pHas paboTa
qucell urpa

2 [IpeobpazoBan | 1 1 1 MuHu- Hab6nronenwue, 12.0 | 10.0
us JIEKIIHS, B3aUMOIIPOBE 9 9
LENbIX U MPAKTUKYM, pKa
IpoOHO- oOcyxJeHue | ydJaliuMmucs
paIoHaIbHBIX IpyT apyra
BBIPA)KCHUI

3 [IpeobpazoBan | 1 1 1 [IpakTukym, Habmonenue, 19.0 | 17.0
us KOHCyNbTa | TecTupoBaHU 9 9
BBIPAYKECHU, o, e,
coJieprKaInx paboTa ¢ CaMOIIPOBEPKA,
3HAK OnaHkKaMu 3a4yeT
MOJTYJISI WU I'A.

KBaJIpaTHBIC

KOPHU.

Monyab 4 4 4
«YpaBHeHUS»

4 JIuneiinoe 1 1 1 MuHu- Habnronenue, 26.0 | 24.0
ypaBHEHUE U JeKLus, TecTUpoBaHue |9 9
ero MPAKTUKYM
KOPHH

5 KBagparnoe 1 1 1 Munu- Habmonenue, 03.1 | O1.1
yYpaBHEHUE U JeKLus, B3alMOIIPOBE 0 0
ero MPAKTUKYM, pKa
KOpHU 00CYyXIeHUE | yJallUMHUCS

ApYT Apyra

6 HpoGHo- 1 1 1 ITpakTKym HabGnronenue, 10.1 | 22.1
panroHaIbHbIE IIPOBEPOYHAs 0 0
ypaBHEHUs pabota

7 CucreMbl 1 1 1 3aHsaTHe- Habmonenue, 17.1 | 05.1
ypaBHEHUH obcyxnenue, | TectupoBanu 0 1

KOHCYJIbTAI | €,

A, CaMOIPOBEPK
ucclenoBaren | a, 3a4eT

BCK

ast pabora,

pabota




¢ OJraHKamMu
T'UA

Monyab
«HepaBencrBa
»
8 KBanpatHbie Munu- HaGmonenue, 24.1 | 121
HEpaBEHCTBA U JeKUHUs, B3alMOIIPOBE 0 1
UX CUCTEMBI MPaKTUKYM pKa
9 Hepagenctna c [IpakTuxym, Habmonenue, 07.1 | 19.1
IBYMS 3aHsATHE- camompoBepka | 1 1
MIepEeMEHHBIMU oOcyxaeHue
"
UX CHUCTEMBI
10 | Meron O630pHas HaGmonenue, 14.1 | 26.1
WHTEPBAJIOB JIEKIKS, TectupoBanue, | 1 1
MPAKTUKYM, CaMOIIpOBEPKa,
KOHCYJIbTAaIl | 3a4eT
i,
pabora ¢
OJlaHKaMu
I'MA
Monyab
«DYHKIUH U
1704
rpadpuxm»
11 | JIunetinas MuHnu- HaGmronenue, 21.1 | 03.1
byHKIUSA JISKIHS, MpOBEpOYHAas 1 2
IPAKTUKYM pabota
12 | KBagpatuunas [Ipaktukym, | Habmonenwue, 28.1 | 10.1
byHKIUSA 3aHsTHE- HUccnenosarens | 1 2
KOHCTPYHUPOB | CKHI1
aHue IIPOEKT
13 | I'paduxu 3aHsTHe- Habmronenue, 05.1 | 171
byHKUINH oOcyxnenue, | TectupoBanue, |2 2
JIMAJIOT, UTPa, | CaMOIIPOBEPKA,
KOHCYJIbTallM | 3a4eT
i,
paborta c
OJlaHKaMu
I'MA
Monyab
«TekcroBbIE
3agaumny
14 | Bamaum «Ha [IpakTukym, Habnronenue, 12.1 | 24.1
JIBUKCHUE) urpa CaMOIIPOBEPK 2 2
a
15 | 3apmaum «Ha [TpakTukym, Hab6nronenwue, 19.1 | 14.0
COBMECTHYIO urpa CaMOIIPOBEPK 2 1
padboTy» a
16 | IlponeHTHBIE IIpaxTuxym, HabGnronenue, 26.1 | 21.0
BBIYNCIICHUS B 3aHATHE- CaMOIIPOBEPK 2 1
KU3HEHHBIX KOHCTPYHPOB | a




CUTYaIUsIX aHue

17 | 3amaum Ha [Tpaktukym, | Habmionenue, 16.0 | 28.0
cMecH, 3aHsATHE- CaMOIIPOBEPK 1 1
CILIaBHI, KOHCTPYMPOB | a
pacTBOpHI aHue

18 | ITpakTuko- [IpakTuxym, HaGmonenue, 23.0 | 04.0
OpUEHTHPOBAH 3aHsATHE- B3alMOIIPOBE 1 2
HBIC KOHCTPYHUPOB | pKa
3aJ1a4uu aHue

19 | Yuacrok 3aHsTre- Hab6mronenue, 30.0 | 11.0

0o0CyXIeHHe, | B3aUMOIIPOBE 1 2
KOHCYJIbTAII | pKa

i,

pabota ¢

OnmaHKaMu

I'MA

20 | 3amauu npo 3angrTue- HaGnronenue, 06.0 | 18.0

«Iunb» o0cyxJeHue, | B3aUMOIIPOBE 2 2
KOHCYJIbTAIl | pKa
i,
pabora ¢
OJlaHKaMu
I'MA

21 | Ilokynkmu. 3ansTue- Habntonenue, 13.0 | 25.0
Kapmanublie oOcyxaeHue, | B3aUMOIIPOBE 2 2
pacxobl KOHCYJIbTAII | pKa

a,
pabora ¢
OnmaHkKaMu
I'MA

22 | Pabortac 3aHsaTue- Habnronenue, 20.0 | 04.0
TEKCTOBOU obcyxnenue, | TectupoBanu 2 3
uH(popMaInen: KOHCYJIbTaIlK | €,
aHaJIu3, a, CaMOIIpOBEPK
WMHTEPIIpETAIHS paboTa ¢ a, 3a4eT
, OnaHkaMu
MPENCTABIICHUE I'A
B rpauueckom
U CUMBOJIEHOM
BHJIE.

Monyab
«KomOunarop
HKa

. Teopus
BEPOATHOCTEH
»

23 | Cny4aiiabie 3ausarue- HaGnronenwue, 27.0|11.0
COOBITHS, oOcyxeHue, | B3aMMOIIPOBE 2 3
reoMeTpruYecKa MUHHU-JICKIHS, | pKa
o urpa,

BEpPOSITHOCT. KOHCYJIbTAIN
BepHsble A,




HEBEpHBIE pabora ¢
YTBEPKACHHUSL. OnmaHKamMH
I'MA
24 | DneMeHTHI O630pHas HaGmonenue, 06.0 | 18.0
KomOunaropuk JIEKIKS, B3aUMOIPOBE 3 3
u. Cnyyvaiinbie IIPAKTUKYM pka
BEJIMYHHBI
Monyab
«Ilnanumerpu
sl
MHOroyroJibH
UKHU
»
25 | TpeyroabHHUKH O630opHas HabGnronenue, 13.0 | 25.0
JIEKITHS, B3aUMOIPOBE 3 3
MIPAKTHUKYM pKa
26 | 3agauu o
TOTOBBIM
yepTexam
27 | [logoGue [IpakTuxym, Hab6nronenue, 20.0 | 08.0
3aHsATHE- TECTUPOBAHU 3 4
KOHCTPYHUPOB | €
aHue
28 | YerbIpexyroib [Ipaktukym, | Habmronenue, 27.0 | 15.0
HUKHU MHUHHU-TIPOCKT | 3alura 3 4
MIPOEKTA
29 | 3amaum [IpakTuxym, 3auer, 10.0 | 22.0
MOBBIIICHHOU KOHCYJIbTAllM | B3aUMOIIPOBE 4 4
CJIO)KHOCTH s, pKa
pabora c
OJlaHKaMu
I'MA
Monyab
«Ilnanumerpu
sl
Oxkpy:xHOCTH
"
BEKTOPBI»
30 | OKkpy>XHOCTb Munu- Hab6nronenwue, 17.0 | 29.0
JIeKIIMs, TECTUPOBAHU 4 4
3aHsTHE- e
KOHCTPYHPOB
aHue
31 | Broucansgble [IpakTukym, Habnronenue, 24.0 | 06.0
OITMCAaHHBIE 3aHATHE- 3amnmra 4 5
OKPY>KHOCTH oOcyxJeHue, | MpoeKTa
MUHU-TIPOEKT
083 | BekTops! 3ansTue- 3auer, 08.0 | 13.0
2 KOOPJMHATHI Ha 00CyXeHue, | B3aUMOIIPOBE 5 5
MIJIOCKOCTH KOHCYJIbTAIl | pKa
i,

paborta c




OankamMu
I'MA
33 | 3agauu 3ansarue- 3auer, 15.0 | 20.0
MOBBIIIICHHOM oOcyxJeHue, | B3aMMOIIPOBE 5 5
CJI0KHOCTH KOHCYJIBTAII | pKa
i,
pabora ¢
OraHkamu
I'MA
34 | Urorosoe 1 1 1 Kpyrnsiit Habnronenue 22.0
3aHATHE CTOII 5
JIUTEPATYPA

1. AkTyanbHble TocoOus n3aarenbctsa MIITHMO.

2. Bunenkun H.S., Bunenkun A.H., I'.C.CypBmwuio u ap. Anrebpa: YaeOHOE Tocooue st
yuanmxes 9 K. ¢ yriiyOoJieHHbIM U3YyYeHHEeM MaTeMaTHKu. 5-e uzganue. - M.: [IpocBemienue,
2015.

3. lamnkuit MUJL., I'onpaman A. M., 3BaBuu JI. M. COopHuUK 3a1a4 1o anredpe. 8-9 kiacchl.
[Tocobue mst yuammxcst o6ieo0pa3zoBarenbHbix opranuzanuii. — M.: [Ipocsemenue, 2010 u
MOCIEAYIOLIUE U3TAHMUS.

4. I'nazkoB FO.A., Bapmasckuit M.K., 'anamsunu M., OI'D 2020. Maremaruka.

OcHOBHOM roCyIapCTBEHHBIN 2Kk3aMeH. TeMaTuyeckue sK3aMeHaI[MOHHbIE 3a/1aHus. —M.:
Ok3amen, 2020.

5. Topaun P. K. Ilnanumerpus. 3agaunuk. — M.: MITHMO, 2018.

6. lopuureitn I1. U., Tlononckuii B. b., SAkup M. C. 3anaun ¢ napamerpamu. — M.: Unekca, 2007
U nociieiyrouiue roasl uganus. 10

7.3uB b. I'. u np. 3agaun nmo reomerpun, 7-11. — M.: [Ipocsemenne, 2017.

8. OI'D 2020. Maremaruka. 50 BapuanToB. THIIOBBIE BAPUAHTHI SK3aMEHAIIMOHHBIX 3aJaHUN OT
paspabotuuxoB OI'D. /mox. pen. Amenko 1.B

9. CumonoB A.C. CnoxHsle nponeHTsl. / Maremaruka B mkone. —2011. - Ne 5.

10. Tkauea M.B., ®enopoBa H.E. DneMeHThI cTaTUCTUKU U BEPOSTHOCTH. M.:
ITpocsenienue, 2007 n nocnenyrone U3AaHUsL.

11. lleBkun, A.B. TekcroBbie 3amaun. — M.: [Ipocsemenue, 2009 u mocneayronme n31aHus.
12. Slmenko U.B., CemenoB A.B. u ap. Matematuka. OI'D 2020. 'oToBUMCSI K UTOTOBOM
arrectanuu. — M.: Uarennext-Lentp, 2019.

HUHTEPHET-UCTOYHUKH

[ BeposiTHOCTB B 11kojie. Metoaudeckas KoHCymnbTamus — http://ptlab.mccme.ru/

[1 denepanbHbIi LeHTp HHPOPMAILTMOHHO-00pa30BaTeNbHBIX pecypcoB — http://fcior.edu.ru

[} denepalibHBIA HHCTUTYT MEIaroruueckux u3mepenuit — http:// www.fipi.ru/

[1 CankT-IlerepOyprckas akageMusi TOCTIUIUIOMHOTO MEJarornyeckoro 00pa3oBaHus —
http://spbappo.com/

] MOCKOBCKU IIEHTP HEMPEPHIBHOTO MAaTEMAaTUYECKOTO 00pa30BaHUs —
http://www.mccme.ru/

[ Caiit uznatenbctBa «MHTEIIEKT-LIeHTpY, TIe MOKHO HAWTH y4eOHO-TPEHUPOBOYHBIE
MaTepHuabl, JeMOHCTPAIIMOHHBIE BEPCHH, O0aHK TPEHUPOBOYHBIX 3aJaHUI C OTBETAMH,
METOAMYECKHE PEKOMEH AU U 00pa3ibl pemmeHuit — http://www.intellectcentre.ru

(] Caiit yuntens matematuku [1leBkuna Anexcanapa — http://www.shevkin.ru/

[1 COOpHUK HOPMATHUBHBIX JOKYMEHTOB — Www.ege.edu.ru

[J On-line TecTbl — www.uztest.ru

[ CaliT A1 IKOJIBHUKOB, CTY/IEHTOB, YUUTENEH U ISl BCEX, KTO MHTEPECYETCS] MaTEMaTUKON —
https://math.ru/__
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