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PABOYAA ITPOT'PAMMA
y4e0HOro Kypca
«IIpakTUKYM 110 MAaTEMATHKE»

OCHOBHOE 00I11Iee 00pa3oBaHue

(7-8 kimacc)

CocraBuna YUUTCJIb MATCMATHUKHU

CuBupbsHoBa JlrogmMuina Anonb(poBHa



Pabouas nmporpammMa y4eOHOTO Kypca Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUsl COCTABICHA HA OCHOBE
TpeOoBanuii kK pe3ylibTaraM OCBOCHHS OCHOBHOH 00pa30BaTElIbHOW MPOTrpPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus, MpeicTaBieHHbBIX B DenepaabHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

HOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma Kypca HampaBicHa Ha YIUIyOJICHHE W PACHIMPEHHE MATEMAaTHYCCKUX 3HAHWMA ydaluxcs,
pa3BUTHE MX MaTeMaTHYeCKUX YMEHHH M HABBIKOB, a Takke Ha (OpMHUpPOBAHME Y HHX HHTEpeca K IMpeaMeTy.
[IporpamMma BkIItOYaeT B ceOsl KaK TEOPETUUECKUI MaTepwal, TaK M NpakTHYeCKUe 3aJaHUs, HallpaBlICHHBIC Ha
OTpa6OTKy HAaBBIKOB pCHICHI/Iﬂ 3aga4 pa3JII/I‘-IHI)IX TUIIOB U ypOBHeﬁ CJIOKHOCTHU
esan kypca:
e CO3JaHME YCJIOBUU Ui BHYTPUNPOGUIHHONW CHENHATU3alid OOy4eHHS U TOCTPOCHUS
WHJIMBUIYyAJIBHBIX 00pa30BaTEbHBIX TPACKTOPUI;
e obecrieueHrUE CO3HATENHFHOTO OBJIAJICHUS YUYAIIUMHCS CHCTEMOW MAaTeMaTHUeCKHX 3HAHUN U
YMEHUH, TOCTATOUHBIX I U3yYEHUSI CMEKHBIX TMCUIUIUIAH U TIPOIOJDKEHUS 00pa30BaHUs;
e cHCTeMaTHu3aIus U 0000IeHNe OTIOPHBIX 3HAHUK YJaIIUXCs TI0 MAaTEeMAaTHKE,
e moaroToBka yyamnuxcs k OI'D no maremaruke;
e  DPa3BHUTHE JIOTUYECKOTO U TBOPUECKOTO MBIIIICHUSI.
3anayu Kypca:
e (dopMupOBaHHE YMEHUN U HABBIKOB KOMIIJIEKCHOTO OCMBICIICHUS 3HAHU;
e TMOJArOTOBKA K ycnemHou caaye OI'D nmo maremaruke
e  dopMHpOBaHHWE YMEHHH pabOTaTh C MHCTPYKIUSIMH, HAHOO0JIee pallMOHAIBHO PACTIPECISITH BpEMSs
Ha BBITIOJHEHUE 3aJaHUN Pa3IMYHBIX THIOB, MPAaBUILHO O(OPMIIATH PEIICHHS 3aJaHU BTOPOU
YacTH.
e HayuuTp yuyanuxcs BEIOJHATH TOXKACCTBEHHBIC TPEOOpPa30BaHMsI BEIPAKECHHUH.
e HayuuTpk yyanmumxcsi OCHOBHBIM IpHEMaM PEIICHUS YPABHEHU I, HEPABEHCTB U UX CUCTEM.
e Hayuutb cTpouTh rpadiKu ¥ YUTAThH UX.
e HayuuTp paznuuHbIM NpreMaM pelIeHusI TEKCTOBBIX 3aJ1a4, TEOMETPUYECKUX 3a]1ay.
e [loMo04b OBIAJETH PSIIOM TEXHHYECKUX U MHTEIUICKTYAJIbHBIX YMEHHIM Ha YPOBHE CBOOOTHOTO MX
HCITOJIb30BaHUS.
e [Ilcuxonmoruyeckas moaroroska yyamuxcs k ['1A.

MecTo Kypca B y4eOHOM ILIaHe

B cooterctBum ¢ YueOHbiM mmanoM MBOY I'unésckoit OOLL( Ne 19 kypc paccuutan B 7 kiacce
— Ha 34 4 (34 yyeOHble Henenu), B 8 kinacce — Ha 34 4 (34 yueOnble Henenu). KonnyecTBo 4acoB B HeEIO
cocTapJiseT no 1 yacy B 7-8 kiaccax.

1. COAEP’ KAHUE YYEBHOI'O KYPCA
7 KJIACC

Yucia ¥ BIYUCIEHUS

JlpoOu OOBIKHOBEHHBIE U JAECATUYHBIC, MEPEXOJ OT OJHOW (POPMBI 3amUCH JIpoOel K JIPYrou.
[loHdTHe panMOHANBHOTO 4YHUCHA, 3alHUCh, CpPAaBHEHHWE, YIOPSAOUYMBAHUE PAUOHAIBHBIX YHCEIL.
Apudmernueckue ASUCTBHS C pallMOHAIBHBIMHU YUCIaMu. PeleHue 3ajay U3 pealbHON MPAaKTUKH Ha
4acTu, Ha ApoOu.



CreneHb C HaTypaJbHBIM IOKa3aTelieM: ONpeiaeseHue, mpeoOpa3oBaHne BBHIPAKEHUH HAa OCHOBE
OTIpeNieNIeHus], 3aMUCh 0ONbIMX uuceln. [IpoleHTsl, 3anuch MPOLEHTOB B BUIE ApoOM W Ipodu B BUIE
IIPOLIEHTOB. TpY OCHOBHBIE 337U Ha MPOLIEHTHI, PELLICHUE 3a/]a4 U3 PEAIbHOM IPaKTUKH.

[IpumeHeHne NpU3HAKOB ACTUMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATYPaJIbHBIX YHCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TpsiMasi K 00paTHas MPOMOPIHOHAIBHOCTH.

Auredpanyeckne BbIpaKeHUsl

[lepemeHHble, 4YMCIOBOE 3HAUYEHHWE BBIPAKEHUS C IepeMeHHOH. JlomycTuMble 3HAYEHUS
nepeMeHHbIX. llpencraBiieHne 3aBUCUMOCTH MEXAY BEIMYMHAMHM B BHUAE (opMyibl. Beiumcinenus mno
¢dopmymnam. IIpeoOpasoBanne OyKBEHHBIX BBIPAKECHHUH, TOXKIECTBEHHO paBHBIC BBIPAKEHHS, IMPaBHIIA
npeoOpa3oBaHus CyMM U TIPOU3BENCHHH, TNpaBHJa PACKPHITHS CKOOOK W TPHUBEICHHS IMOJOOHBIX
cllaraéMblX.

CBolicTBa CTENIEHU C HaTypaJIbHbIM MOKa3aTENIEM.

Opnownenbsl u MHorowieHbl. CreneHb MHorouiaeHa. CroxeHHe, BBIYMTAHUE, YMHOXKEHHE
MHOTOWIEHOB. DOpMyIbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbI U KBaJpar pazHocTH. Dopmyna
pa3HOCTH KBaApaToB. Pa3no)keHre MHOTO4JIEHOB HA MHOKUTEIIH.

YpaBHeHusi U HepaBeHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHUS, IpaBHJia MpeoOpa3oBaHUsI YpPaBHEHMs, PaBHOCHIIBHOCTb
YpaBHEHHIA.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCJIO KOPHEW JIMHEWHOTO YPABHEHUs, PEIICHHE
JMHEWHBIX ypaBHeHUM. COCTaBJIEHME YpPaBHEHUM IO YCIOBHIO 3aJadd. PemeHue TEKCTOBBIX 3aJad ¢
MOMOIIBIO YPaBHEHHUM.

JluneiiHOe ypaBHEHUE C IByMsI IEpEMEHHBIMU U ero rpaduk. Cuctema qByX JTUHEHHBIX ypaBHEHUN
C JBYMs IEpeMEeHHbIMHU. PelieHue cucreM ypaBHEHMH crnocoOoM MojacTaHOBKU. [Ipumepsl pemieHus
TEKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM YPABHEHUM.

DOyHKIUU

Koopnunara Touku Ha nipsMoid. YuciaoBele TPOMEKYTKH. PaccTosiHue Mexay AByMs TOYKamMu
KOOPJIMHATHOM MPSIMOMA.

[IpsimoyronwpHas cucrema koopauHat, ocu OX u Oy. AGciucca u opJIMHaTa TOYKH Ha KOOPIUHATHOM
mwiockoctu. [Ipumeps! rpadukos, 3amaHHbIX Gopmynamu. UTeHue rpapuKoB pealbHBIX 3aBUCHUMOCTEH.
[Tonsarue pynkumu. I'paduk Gynkumm. CBoiictBa dynkumii. Jlunerinas ynkums, e€ rpaduk. ['padux
¢byakuun y = |x|. I'paduueckoe penieHne IMHESHHBIX YPaBHECHUH U CUCTEM JINHEHHBIX YpaBHEHUH.

I'eomeTpus

HavanpHple mnoHsTHs rTeoMerpuu. Touka, mnpsAMas, OTPE30K, Jyd. Yrou. Buasl yrios.
Beprukanbable U cMexHble yribl. buccekrpuca yria. Jlomanas, MHOroyrosibHukK. IlapamnensHocTs n
MEPIEHIUKYIISIPHOCTD MPSMBIX.

Cummetrpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBoi cumMmerpuu. [Ipumepbl cummeTpuu B
OKPYXAIOILIEM MHpE.

OCHOBHBIE TOCTPOEHHS C MOMOIIBIO LUPKYJIs M JuHedku. TpeyronpHuk. BeicoTa, Menuana,
OuccekTpuca, UX CBOICTBA.

PaBHOOGeIpeHHBIN 1 PAaBHOCTOPOHHUM TPEYTrOJIbHUKU. HepaBeHCTBO TPeyroybHUKA.

CBoiicTBa M ITPU3HAKU PaBHOOEAPEHHOTO TpeyroybHUKa. [Ipr3HaKy paBeHCTBA TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKU NapauielbHbIX NpAMbIX. CyMMa YIioB TpEeyrojbHUKA. BHeHIHUE yriiel
TPEYTOJIbHUKA.

IIpsmoyronpHblii  TpeyroiabHUK. (CBOWCTBO  MEIMaHbl  NPSAMOYIOJIBHOTO  TPEYrOJIbHMKA,
IIPOBEIEHHON K rumnoreHyse. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsMOyronbHsIi
TPEYrOJIbHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMETpUU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOI, TeopeMa
0 OoJbIIeM yriie U O0JbIIeH CTOPOHE TpeyrojibHUKa. [leprnenauKysp 1 HaKJIOHHAS.



I'eomeTpuueckoe mMecTo ToueK. buccekTpuca yriia U CepeMHHBIN NEPIEHIUKYIIAP K OTPE3KY Kak
r€OMETPUUYECKHUE MECTA TOYEK.

OKpyXHOCTb U KpYT, XOpa U JUAMETP, UX CBOWCTBA. B3anMHOE pacnosnokeHne OKpyKHOCTU U
npsmoil. KacarenpHas u cekymas K OKpykHOCTH. OKpYyKHOCTb, BIMCaHHas B yroj. Bmnucannas u
OIIMCAHHAasl OKPYKHOCTHU TPEYTOJIbHUKA.

8 KIIACC

Ymucna v BbIYHCICHUS

KBanpathslii kopeHs u3 uncna. [lorsarue 06 uppanuoHaibHOM ducie. JlecaTuaHble TpUOIKEHUS
uppauuoHanbHeIX unced. CBoiicTBa apudMeTHuecKUX KBaJpaTHbBIX KOpHEH M HMX HNpPUMEHEHHE K
peoOpa30BaHMIO YUCIOBBIX BBIPAXKEHUI U BEIUMCICHUSIM. [leficTBUTENbHBIE YKCIa.

Crenens ¢ LeiabIM NOKa3aTesieM U e€ cBoiicTBa. CTaHapTHas 3alllCh YMCIA.

Auaredpanyeckne BbIpaKeHUsl

KBanpatublil TpéxuieH, pa3nokeHue KBa[paTHOTO TPEXUIeHa Ha MHOKHUTEIH.

Anre0Opandeckas 1poob. OCHOBHOE CBOMCTBO anreOpanueckoit apoou. CrokeHue, BhIYUTAHUE,
YMHO’KEHUE, JIeJIeHne airedpandeckux Apooeil. ParmonansHblie BbIpaKeHUsS U UX MpeoOpa3oBaHUeE.

YpaBHeHHUsI U HEPABEHCTBA

KBanparHoe ypaBHeHue, popMyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOAAIIUXCS K TUHEHHBIM U KBaJpaTHIM. [IpocTeiiimne ApoOHO-palinoHaIbHbIE YpaBHEHHUS.

I'padmueckas nHTEpnpeTalis ypaBHEHUN C ABYMsI IEPEMEHHBIMH U CUCTEM JIMHEHHBIX ypaBHEHUN
C IBYMs iepeMeHHbIMU. [Ipumepb! perienns cucteM HeTMHEWHBIX YPaBHEHHUH ¢ IBYMsI TIEpEMEHHBIMU.

Pemrenne TekCTOBBIX 3a7a4 aNreOpanvdecKuM CrocoOoM.

UucnoBble HEpABEHCTBA W MX CBOMcCTBA. HepaBeHCTBO ¢ OJHOM mepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHEHbIE HEpaBEHCTBA C OJITHOM mepeMeHHOU. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHO M
MEPEMEHHOM.

DOyHKIUU

[Tonsarue pynakuuu. O61aCTh OTIPENEICHUS U MHOKECTBO 3HaUeHHH (yHKIU. CriocoObI 3a1aHus
G yHKIUH.

I'padux dbynakumn. Utenue cBoicTB dyHKIMU 1o e€ rpaduky. [Ipumepsl rpadukoB HyHKIHA,
OTPAKAIOIIUX PEATbHBIE TPOLIECCHI.

OyHKIMH, ONMUCHIBAIOIINE NMPSAMYIO U 00paTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX TPaQUKH.
Dynkuun y = X2,y =x3,y = VX, y=|x|. I'padpuueckoe perreHne ypaBHCHHIA U CHCTEM YPaBHCHUIA.

I'eomeTpus

UYerbipéxyronpauku. [lapamnenorpamm, ero mnpu3Haku U cBoMcTBAa. YacTHble ciaydyau
napauieorpaMmoB (MPSMOYTOJIBHUK, POMO, KBaJpar), X MpU3HAKU U cBoicTBa. Tpanerus, paBHOOOKas
Tpaneuus, e€ cBOMCTBa U pu3Haku. lIpsiMoyronpHas Tpanenus.

Meron ynBoenuss Meauanbl. llenTpanbHas cummerpusa. Teopema @aneca u Teopema o
MPONOPLUUOHATBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroibHUKA U Tpaneuuu. LeHTp macc TpeyrojibHUKa.

[Togo6ue tpeyronpHUKOB, KodhduiueHT noaodus. I[IpusHaku m1omOOHS TPEYrOJIHHUKOB.
ITpumeneHne no00Hs PU PEIISHUH TPAKTUYECKHX 3a/1ad.

CpoiicTBa miomanei reomerpudeckux Guryp. Popmynbl AisS  IUIOMAAM TPEYroJibHUKA,
napasuesnorpaMma, pom0a u tpanenuu. OTHOIIEHHE MI0IIaaei MoJ0OHBIX GUryp.

Bbruucnenue momaneid TpeyrojlbHUKOB M MHOTOYTOJIBHUKOB Ha KJeTdaroil Oymare.

Teopema IIudaropa. Ilpumenenune teopemsl [lndaropa npu pemeHun NpakTUYECKHUX 3a/1a4.

CuHyc, KOCHHYC, TaHI'€HC OCTpOTO YIjla MpsMOYTOJIBHOIO TpeyrojpHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXJIeCcTBO. Tpuronomerpudeckue ¢pynkuuu yrios B 30, 45 u 60°.



BrucanHble U LIEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHON U XOPAOU. YTIUIBI MKy XOPJAaMH U
CeKyluMU. BriicaHHble 1 onMcaHHbIE YETHIPEXYTOJIbHUKHN. B3anMHOE paciiosioskeHne IByX OKpYKHOCTEM.
Kacanue oxpyxxnocteil. OOuye kacareiabHble K JByM OKPYKHOCTSIM.

2. IIIAHUPYEMBIE OGPA30BATEJIBHBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Pe3yJabTaThl OCBOCHHUS IPOTPAMMBI YI€OHOTO Kypca «Anredpay XapaKTepU3yIOTCS:

1) naTpuOTHYECKOE BOCTIUTAHME:

IIPOSIBJIEGHUEM MHTEpeca K MPOLIJIOMY M HACTOAILIEMY POCCUHCKONM MaTeMaTUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHHUSM POCCHIUCKHMX MAaTEMAaTUKOB M POCCUHUCKON MAaTeMAaTH4YEeCKOW IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUN B IPYrUX HayKaxX W MPUKIAIHBIX cepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

FOTOBHOCTBIO K BBIIIOJIHEHUIO OOS3aHHOCTEM TIpaKJaHMHA W peaju3aluyd ero Ipas,
MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBIICHHM,
MpoLEeayp Tpa)xJaHCKOro oOmiecTBa (HampuMep, BBIOOPBL, OMPOCHI), TOTOBHOCTbIO K OOCYXICHUIO
THYECKUX TPOOJEM, CBS3aHHBIX C TPAKTHYCCKUM TPUMEHEHHEM JOCTIDKCHUM HAayKH, OCO3HAHUEM
BOKHOCTH MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE B pEHIeHHHM MPAKTUYECKUX 3a7ady MaTeMaTH4YecKOu
HAIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTHM MaTEMaTHMYeCKOTo 0Opa30BaHUs Ha MPOTSHKEHUU BCEU JKU3HU
JUTsl YCTICTTHOM MPO(eCCHOHATBFHON ACSITEIBHOCTH W PAa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HHIMBUIYATbHOW TPAeKTOpUHU 0Opa3oBaHUs U )KM3HEHHBIX MJIAHOB C Y4ETOM
JIUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K 3MOIIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHATHIO MaTEMaTHYECKHX OOBEKTOB,
3a/1a4, pelIeHU, pacCyXA€HUN, YMEHHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEeHHOCTH HAYYHOTI'0 O3HAHUS:

OpHUEHTAIlMeH B NesTeIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MpeICTaBIeHUIl 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, IPUPOIbI U 00IIeCTBa, MOHUMAHUEM MAaTeMaTHYeCKOW HayKU Kak
cdepbl UeIOBEUeCKOl NIeSTEIbHOCTH, ITAoOB €€ Pa3BUTUS M 3HAYUMOCTH Ul Pa3BUTHUS LIMBUIN3AIUY,
OBJIQJICHUEM S3bIKOM MAaTE€MaTUKM M MAaTeMaTHYeCKOW KyJIbTypOM KakK CpEICTBOM IIO3HAHHS MHpA,
OBJIJICHUEM MPOCTEHIIIMMU HaBbIKAMH UCCIIEA0BATENIbCKOM AESITEIIbHOCTH;

6) ¢usuueckoe BocnuTanue, (GopMHpOBaAHHE KYJIbTYPbI 30POBbSI U IMOIHOHAJIHLHOIO
0J1aronoJIyYu:

TFOTOBHOCTBIO MPHUMEHSATh MAaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX CBOETO 3/I0POBbs, BEIACHUS
310pOBOT0 00pa3a KMU3HHU (310pOBOE MUTaHKE, cCOATaHCUPOBAHHBIN PEXXUM 3aHATUH U OTABIXA, PEryisipHas
¢busnueckass akKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIieKCHM, MPU3HAHUEM CBOEro IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa IPYroro 4eloBeKa;

7) 3KOJIOTHYECKOEe BOCTTUTAHME:

OpUEHTAaIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HaHWUW JJIs pelieHdus 3aJad B 00NacTu
COXPaHHOCTH OKPYXKAIOILEH Cpe/ibl, IJIAHUPOBAHUS MOCTYIKOB U OLIEHKU UX BO3MOKHBIX MTOCIIEICTBUN 1JIs
OKpY’KaroIllel cpeibl, 0CO3HaHNEM TTI00aTFHOTO XapaKTepa IKOJIOTHUECKUX TPOOIIeM U IMyTel UX PEIIeHuUs;

8) amanTanus K M3MEHSIIIMUMCS YCJIOBHSIM COMHATBLHON M MPHPOIHON Cpe/bl:

TOTOBHOCTBIO K JEUCTBUSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, TMOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO ACSITEIbHOCTh, B TOM UYHCJIE YMEHHE YUYUTHCA y JIPYrUX JIOJEH,
proOpeTaTh B COBMECTHOM IEATEIHHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMITIETCHIIUU U3 OIbITa JPYTUX;



HE00X0IMMOCTHIO B (POPMUPOBAHUN HOBBIX 3HAHUIA, B TOM YKciIe (JOPMYIUPOBATH UACH, TIOHATHS,
TUMOTe36l 00 OOBEKTaX W SBJICHUSAX, B TOM YHCJIE paHEE HEU3BECTHBIX, OCO3HABATh JC(HUIIUTHI
COOCTBEHHBIX 3HAHUW 1 KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIHIO, BOCHPUHMMATh CTPECCOBYIO CHTYALUIO KaK
BBI30B, TPEOYIOMINK KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMbIE PEHICHUS U IeHCTBHS, (HOPMYIUPOBATh U
OILICHUBATh PUCKH U TIOCIEACTBHSA, (JOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeabHBIE YHHUBEpPCAJbHBIC yqeﬁnble JeHCcTBUA

ba3oBrble Jornyeckue 1eHCTBHA:

. BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE INPU3HAKKM MaTEeMaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOLIEHUH MEXIy HOHSATHAMH, (POPMYIHpPOBATh OINpPEAETICHHUS MOHATUMN, YCTaHABIIMBATb
CYIIECTBEHHBI MpHU3HAK KiIacCU(UKAIIMK, OCHOBAaHMSA Juid OOOOLIEHHS M CpaBHEHHUS, KPUTEPUU
IIPOBOJMMOTO aHAJIN3a,;

. BOCIIPUHUMATh, (OPMYIMPOBATH M MPeoOpa3oBbIBATH CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;
. BBISIBJISITh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBS3M U IMPOTUBOpeurs B (hakrax,

JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, Mpeajgaratb KpUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUNI;

. JIeNaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3AKJIFOYEHHH, YMO3AKIFOUEHUH 110 aHAJIOTHH;
. pa3bupatrh A0Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEP)KICHHH (IpsiMble M OT MPOTHUBHOIO),

MIPOBOJUTH CAMOCTOATENIBHO HECIOKHbIE [I0Ka3aTeNbCTBA MAaTEMaTHYECKUX (aKTOB, BBHICTPAUBATDH
apryMeHTaluIo, IPUBOIUTH PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS,

. BBIOMPATh CIIOCO0 pelIeHUs yaeOHOH 3a/1a4uM (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareLCcKUe JeHCTBHS.

. HCIO0JIb30BaTh BOMPOCH! KaK MCCIIENOBATENbCKUNA HHCTPYMEHT MO3HaHUs, (POPMYIUPOBATh
BOIPOCHI, GUKCUPYIOLIKE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHHO YCTAHABIUBATH HCKOMOE U JAHHOE,
(dhopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO, MHEHHE;

J MPOBOJUTh IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECJIOKHBIM HKCIEPHUMEHT,
HEeOOJIBIIOE UCCIIEJOBAHNE MO0 YCTAHOBIECHUIO OCOOCHHOCTEN MaTeMaTU4ecKoro 00beKTa, 3aBUCUMOCTEM
00BEKTOB MEX Ty COOOiA;

J CaMOCTOSITENIbHO (OPMYIUPOBATh 00OOIIEHNS U BBIBOJBI [0 Pe3yibTaTaM MPOBEAEHHOTO
HAOMIOJICHUS, HUCCIIEOBaHMS, OLIEHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3ylIbTaTOB, BBIBOJAOB H
000011LIeHNI;

. MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOLIECCa, a TAKXKE BBIABUIaTh MPEINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

PabGora ¢ undpopmanmueii:

J BBISIBJIAT HEJOCTATOYHOCTh U U30BITOYHOCTh MH(POPMALIMH, JTaHHBIX, HEOOXOIUMBIX JUIs
pelLIeHns 3a1a4H;

J BBIOMPATh, AaHAIM3UPOBATh, CHUCTEMATH3HPOBATh M HHTEPIPETHPOBATH HMH(OPMAIIHIO
pa3NUYHBIX BUJOB U (POPM NPEICTABICHHUS;

o BbIOMpaTh (GOpMY IMpeacTaBIeHUs WHGOPMAMKM M WUIIOCTPUPOBATh pellacMble 3aJauu
cXeMaMH, AMarpaMMamH, HHOH rpadukoil 1 uX KOMOMHALUAMU;

o OLICHUBATh HAAE&KHOCTh MH(GOPMALMU 1O KPUTEPHUSAM, MPEUIOKEHHBIM YUUTENIEM WIIH

c(OPMYIHPOBAHHBIM CAMOCTOSTENIBHO.
KoMMyHuKaTHBHBIC YHHBepCAJIbHbIe y4eOHbIe JeHCTBHS:



° BOCIIPpUHUMATL H q)OpMyJII/IPOBaTB CY)XIACHHA B COOTBCTCTBHUH C YCIOBUAMH U LCIIAMU
OGH.ICHI/ISI, SICHO, TOYHO, 'PAMOTHO BBIPAXXAaTh CBOIO TOYKY 3PCHUSA B YCTHBIX U ITMCbMCHHBIX TCKCTAaX, 1aBATh
IIOSICHEHHUS 110 X0y peLIeHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIy4€HHBIN PE3YyJIbTaT;

J B X0Ji¢ OOCYXICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOIEMBI,
pemaeMoﬁ 3aa4u, BbICKA3bIBATh UJACHU, HALICIICHHBIC HA IIOUCK PCHICHUA, COIMOCTABJIATH CBOU CYKIACHUS C
CYXKJICHUSIMH APYTHX YYaCTHUKOB JHAJora, OOHAPY)KUBATh PAa3IMUMe U CXOJCTBO MO3UINIA, B KOPPEKTHOMH
dbopme hopMyITUpoOBaTh pa3HOTIIACHSI, CBOU BO3PAKCHHUS;

L4 NpCACTaBJIATE PE3YJbTAaTbl PCHICHHUA 3ada4dM, SKCICPUMCEHTA, HCCICAOBAHHUA, IMPOCKTA,
CaMOCTOSITEIIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4E€TOM 3a/a4 IMPE3CHTAUUH U OCOOCHHOCTEH
ayJAUTOpPHUU;

. [IOHMMAaTh U MCIOJIb30BaTh NMPEUMYILECTBA KOMaHIHON U MHAMBUYaIbHOU pabOTHI mpu
pelIeHny y4eOHbIX MaTeMaTHYECKHX 3aay;
. IIPUHUAMATH 1I€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHHU3aLMI0 COBMECTHOM

paboTHI, pacipeiesiTh BUIBI pa0OT, TOTOBAPUBATHCS, 00CYKIaTh MPOIIECC U pe3yabTaT paboThl, 00001maTh
MHEHHUS HECKOJILKHUX JTIOJICH;

. y4acTBOBaTh B IPYNNOBBIX (popmax paboTel (00CyXkaeHus, OOMEH MHEHUSMHU, MO3TOBBIE
IITYPMBI U JIPYTHE), BBIOJIHITH CBOIO YacTh PabOTHI M KOOPIMHHPOBATH CBOM ICWUCTBHUS C JAPYTHMH
YJleHaMUd KOMaHJIbl, OIIGHMBAaTh KayecTBO CBOEro0 BKJIaJa B OOLIMI MPOIYKT IO KPUTEPHSM,
c(OpMyIUPOBAHHBIM Y4aCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepCcabHbIe Y4eOHbIE 1eHCTBHS

Camoopranuszauus:

. CaMOCTOSITENIBHO COCTABIIATh IUIAH, aJITOPUTM PEIIeHUs 3a/1auM (UM €ro 4acTh), BBIOUpATh
Croco0 pelieHus ¢ y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBAaTh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUU.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTELIEKT:

° BIIQJIETh CIOCO0AMU CaMOINPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pPe3yiabTaTa pPeleHUs
MaTeMaTUYeCKOH 3a1auHu;
° NPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IPH PEIICHUW 3a7add, BHOCHTH

KOPPEKTHUBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBLCTB, HAWICHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEH;

J OIICHUBATh COOTBETCTBHUE peE3yJbTaTa JEATEIbHOCTU IMOCTABICHHOW LEAH UM YCIOBHUAM,
OOBSCHATh NPUYMHBI JOCTIKEHUS WIM HEJOCTHXKEHUS €N, HaXOJWUTh OIIMOKY, JaBaTh OIICHKY
MPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATBI

K koHI1y 0OyueHus B 7 kjacce 00yJaromuiics moayduT CIeIyroIIne IpeIMeTHbIe Pe3yIbTaThl:

Yuciia v BEIYMCJIEHUS

BomonHsTh, coderas yCTHbIE W NHUCbMEHHBbIE TNPUEMBI, apuMeTHUecKue ACUCTBUS C
palMOHAILHBIMU YUCIAMU.

HaxonuTh 3HA4YCHUS YHMCIIOBBIX BBIPOKCHUH, MPUMEHITh Pa3HOOOpa3HbIE CHOCOOBI U MPUEMBI
BBIYHCIICHUS 3HAUCHUN APOOHBIX BRIPAKEHUH, COepKAIINX OOBIKHOBEHHBIE U JECATUYHBIE IPOOH.

[TepexoauTs OT 0AHOM (OPMBI 3aMKCH YHCET K APYroil (MpeoOpa3oBhIBATh AECATUYHYIO APOOD B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHMBATh U yIIOPSAI0YUBATh pALlMOHAIbHBIEC YHCTIA.

OxpyryaTh ynca.

BbINONHATE NPUKHAKY M OUEHKY pe3yjbTaTa BBIYMCICHUH, OLIEHKY 3HAYEHUI YHMCIIOBBIX
BbIpaXK€HUI. BBINOMHATH IEHCTBUSI CO CTENEHSIMU C HATYypaJIbHBIMU MOKA3ATESIMH.

[IpuMeHsTh NPU3HAKU ACTUMOCTH, PA3JI0KEHUE HA MHOXKUTEIH HAaTypaIbHbIX YHCEIL



Pemare DpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3AHHbIE C  OTHOIIEHHWEM  BEJIUYHUH,
IIPONOPLIMOHAIIBHOCTHIO BEJIMYMH, IPOLIEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PEILICHUS 3a]au C yUYETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMBIX OOBEKTOB.

Auredpanyeckne BbIpaKeHUsl

Hcnonp3oBaTh anreOpanyeckyd TEPMHUHOJOTHIO M CHUMBOJHKY, HPUMEHSATH €€ B Ipolecce
OCBOEHUS y4EOHOI0 MaTepuaa.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPAYKEHUH MPU 3a/laHHBIX 3HAYEHUSIX IIEPEMEHHBIX.

BemonHaTe mpeoOpazoBaHMs IENOT0 BBIPAKEHHS B MHOTOWICH NPUBEACHUEM MOJ0O0HBIX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BbInosiHATE YMHOKEHHE OJIHOYJIEHA Ha MHOIOWIEH M MHOIOWIEHAa Ha MHOTOWIEH, NPUMEHSTh
(dbopMyIBI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBiATh pa3ioXKEeHNE MHOTOWIEHOB Ha MHOKUTEIM C MOMOIIbIO BHIHECEHHS 3a CKOOKHU
001Iero MHOXUTEJIS, TPYIIIUPOBKH ClIaraéMbIX, IPUMEHEHUs (GOPMYJT COKPAILIEHHOTO YMHOKEHUS.

[IpumensaTs npeoOpa3oBaHUsi MHOTOWIEHOB ISl PEIICHUS Pa3IMUHBIX 33/a4 U3 MaTeMaTHKH,
CMEXHBIX ITPEMETOB, U3 pealbHON MPAKTUKHU.

Hcnonp3oBaTh CBOMCTBA cTENEHEW ¢ HATypaJbHBIMU TOKa3aTeNlsAMU AJis MpeoOpa3oBaHUs
BBIPaKECHUN.

YpaBHeHHUsI U HEPABEHCTBA

Pemrate nuHelHbIE ypaBHEHUS ¢ OJHOM EPEMEHHOM, TPUMEHSSI IPAaBUJIA ITEPEX01a OT HCXOIHOTO
YpaBHEHHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, sBiIsIeTCS M YHUCIO0 KOPHEM ypaBHEHUSI.

[TpumensTh rpaduueckue METo bl IPU PELLICHUH TMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TopOupate mpuMepsl Hap 4McCeN, SBISIOUIMXCS pPEUICHHEM JMHEHHOTo YpaBHEHHUS C JBYMs
MepEeMEHHBIMHU.

CtpouTh B KOOPIMHATHOM IUIOCKOCTH IpaUK JIMHEHHOTO ypaBHEHMs C JIByMs NEPEMEHHBIMH,
M0JIb3YACh TpaKOM, IPUBOAUTH NPUMEPHI PELICHUS] YPABHEHUS.

Pemate cucremsl IByX JIMHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM 4YHCJIE TpapuyecKu.

CocTaBnaTh W peniaTth JUHEWMHOE YpPAaBHEHHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUU IO YCIOBHIO
3a]1a4M, HHTEPIPETUPOBATh B COOTBETCTBUH ¢ KOHTEKCTOM 3aJ1a4H ITOJIyYE€HHBIM pE3ynbTar.

DOyHKIUU

N300paxaTh Ha KOOPIMHATHOW HPAMOM TOYKH, COOTBETCTBYIOLIUE 33aJaHHBIM KOOpAMHATaM,
Jy4H, OTPE3KU, UHTEPBaJIbl, 3aIUCHIBATh YHCIIOBBIEC IPOMEXKYTKH HA alNreOpanyeckoM si3bIKe.

OTMeuaTh B KOOPIMHATHOM IUIOCKOCTH TOUYKU MO 33JaHHBIM KOOPAMHATaM, CTPOUTH I'papUKH
nuHeWHbIX GyHKIuH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOUIbIO (DYHKLIMH M3BECTHBIE 3aBHCHMOCTU MEXAY BEIMYMHAMU: CKOPOCTH,
BpeMsl, PaCCTOSIHUE, LIEHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM padoThI.

HaxonuTh 3HaueHue (GpyHKLIMHU O 3HAUCHUIO €€ apryMeHTa.

[lonumats rpaduyeckuii cnoco® npeAcTaBICHUS U aHanM3a MHGOpPMALUM, H3BJIEKATh U
UHTEPIPETUPOBaTh HHPOPMALIUIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

I'eomerpus

Pacrnio3HaBaTh M3y4yeHHbIE T€OMETPHUECKUE (DUTYpBI, ONpPENENATh UX B3aUMHOE PACIIOJIOKEHHE,
n300pakaTh reoMeTpuyeckre (pUrypbl, BHIIOIHATH YEPTEKHU MO YCIOBUIO 3a/1aun. M3mepsaTs nuHeiHble u
YIJI0BBIE BEIMUYNHBL. Pemars 3a1a4y Ha BBIYNCIICHNE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyto OLEHKY JMHEWHBIX U YTJIOBBIX BEIWYHMH MIPEIMETOB B PEAbHOM KU3HH, pa3MepoB
MPUPOJHBIX 00BEKTOB. Pa3znnyare pa3Mepsl 3TUX 00BEKTOB MO MOPSAAKY BETUUYHHBL.

CTpouTb 4epTEXH K TEOMETPUYECKUM 3a/1a4aM.

Ilonb30BaTbcs NMpHU3HAKaMU PABEHCTBA TPEYrOJBHUKOB, MCIOJIb30BaTh IMPU3HAKW M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEIIEHUH 3a/1ay.

[IpoBOIUTE TOrMUECKHE PACCYXKACHUS C UCIIOJIB30BAHUEM FeOMETpHUUECKHUX TeopeM. [losb30BaTbes

MIPU3HAKaMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOWCTBOM MEIMAHBI,

IIPOBEIEHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUM FEOMETPUUECKUX 3a1a4.



OmnpenensiTe MapayuIeIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPbIEe 00pa3yeT ¢ HUMHU CEKyIIas.
Onpenenars napajjieIbHOCTh IPSIMBIX C OMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOUYEK OJHON IPSIMOM 10
TOYEK JPYTrOU MPSMOM.

Pematp 3a1aun Ha KeTdaTou Oymare.

[IpoBOIUTH BBIUMCIIEHUS U HAXOIUTh YUCIOBbIE U OYKBEHHbIE 3HaYEHUSI YTJIOB B T€OMETPUUECKUX
3a/la4yax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOIOYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECCUCHUH JIBYX MMapauIeIbHBIX MPSMBIX CeKyllel. Pemars npakTuaeckue 3axadun
Ha HaXO0KJICHHUE YIJIOB.

Brnanerp mMoHSATHEM TeOMETPUYECKOTO MecTa TOYeK. YMETh OMNpPENeNsiTh OMUCCEKTPHCY yria u
CEPEIMHHBIN NTEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUYECKHE MECTA TOYEK.

Q@OopMyIMpOBATH ONPEICICHUS OKPYKHOCTHM M Kpyra, XOpAbl M JIuaMerpa OKpPYKHOCTH,
II0JIb30BATHCSI UX CBOMCTBAMM. Y METh IIPUMEHSTh 3TH CBOMCTBA IIPU PEIICHUH 3a4a4.

BianeTe moHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbBHHUKA OKPYKHOCTH, YMETh HAaXOJIWUTh €€ LIEHTP.
[Tonb3oBarbes hakTamMu O TOM, UTO OMCCEKTPUCHI YIIIOB TPEYTrOJIbHHUKA IIEPECEKAOTCS B OJHOM TOUKE, U O
TOM, 4TO CEPEAMHHBIE IEPIIEHAUKYIISPBI K CTOPOHAM TPEYrOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

BirageTs noHsATHEM KacaTenbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMON O MEPIEHAUKYIIPHOCTH
KacaTeJlbHOW U paJnyca, IPOBEIEHHOIO K TOUKE KACAHMS.

[Tonp30BaTbCsl MPOCTENIIMMU T€OMETPUYECKMMHU HEPaBEHCTBAMM, MOHMMATh UX MPAKTHYECKUAN
CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHE TOCTPOCHHUSI C TOMOIIBIO [IUPKYJIIS U JIMHEHKH.

K xonity oOyuenus B 8 kjacce 00yJaronuics MoayduT CIEYIONIUEe TPEIMETHBIC PE3yIbTaThI:

Yucia 1 BbIYMCIEHUS

Hcnonb3oBaTh HauaiabHbIE MPEACTABICHUS O MHOXKECTBE JACUCTBUTEIBHBIX YUCEN IS CPABHEHUS,
OKPYIJICHHS ¥ BBIYMCICHUH, N300paKaTh NEHCTBUTEIbHBIC YMCIIA TOYKAMU Ha KOOPJAUHATHON TIPSIMOM.

[IpumeHsTh MOHSATHE apU(METUYECKOTO KBAAPAaTHOIO KOPHS, HAXOIUTh KBaJApaTHbIE KOPHH,
UCIOJIb3YS MPU HEOOXOIUMOCTH KaJbKYJSATOP, BBINOIHIATH MPeoOpa3oBaHusl BBIPAXKEHUH, COAEpIKALIUX
KBaJIpaTHbIE KOPHU, UCTIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucu OOJBIIMX W MaJIbIX YHCEN C MOMOIIBIO0 JECATUYHBIX APoOed U CTerneHei
yucna 10.

AsiredOpanyeckue BbIpaKeHUs!

[IpuMeHSTh NOHATHE CTENEHH C LIETbIM MOKa3aTeIeM, BBINOIHIATH MPeoOpa30oBaHusl BhIPAKECHUIA,
COJIeprKalIUX CTEMEHH C LENbIM MOKa3aTelleM.

BhINONHATE TOXAECTBEHHBIE MPeoOpa3oBaHus PAllMOHATBHBIX BBIPAKEHUN HA OCHOBE IMPAaBUI
JEUCTBHI HaJl MHOTOWICHAMH U alreOpandyeckKuMu JpoOsiMHu.

PacknaapiBaTh KBaJipaTHBINA TPEXUICH Ha MHOXKHUTEIH.

[IpumensaTh MpeoOpa3oBaHUsS BBIPAXKEHUM [UIS pPEUICHHUS pa3jINYHbIX 3a7ad M3 MaTeMaTUKH,
CMEXHBIX MPEMETOB, U3 pealbHOU MPAKTHKH.

YpaBHeHNns U HEpaABEHCTBA

Pemater nuHeliHble, KBaJpaTHBIE ypaBHEHUS M pallMOHAIbHBIE YPABHEHMS, CBOMASAIIMECS K HUM,
CUCTEMBI JABYX YpaBHEHHI C IBYMsI IEPEMEHHBIMHU.

[IpoBoauTh TpoOCTEWIINE HCCIAEAOBAHUS YPAaBHEHUH W CHUCTEM YPaBHEHUW, B TOM YHCIE C
MpUMEHeHHEeM TpadudecKuX MpeAcTaBlIeHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WIH CHCTEMa
ypaBHEHUH pelIeHUs], €CITU UMEET, TO CKOJIbKO, U IpoUee).

[TepexouTh OT CIOBECHON (OPMYITHPOBKH 33Ja4l K €€ anreOpanyecKkodl MOJeNnu ¢ MOMOIIBIO
COCTaBJICHUSl YPaBHEHUSI WM CHUCTEMbl YPaBHEHUW, MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJTYYCHHBIN pe3ylbTar.

[IpuMeHsTh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CpPaBHEHHS, OIEHKU, pEIIaTh JHMHEWHBIC
HEpaBEHCTBA C OJHON MEpEeMEHHOW M MX CHCTEMBI, JaBaTh I'padUUYecKyr0 WIUTIOCTPAIMI0 MHOKECTBA
pelieHuit HepaBeHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKUMA

[TonnMaTh M WUCHONB30BaTh (PYHKIMOHAIBHBIE TOHATHS M S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHHST ), OTIPEACIATH 3HAaUeHUE (DYHKIIUH 110 3HAYEHUIO apryMEeHTa, ONPEJIeNIATh CBOMCTBA (PYHKIIUU
o e¢ rpaduky.

CTpouTh Tpad¥KH deMeHTapHBIX ByHKIMI Bia: y = k/x, y = X2, y = x3,y = ||, y = Vx, onuceBats
CBOMCTBA YMCIIOBON (DYHKIUH 11O €€ TpaduKy.

I'eomerpus

Pacrnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJILHUKOB, UX AJIEMEHTHI, TIOJIH30BATHCS KX CBOHCTBAMHU

IIPY PELICHUH F€OMETPUYECKUX 3a/1a4.

[IpuMeHsTh CBONCTBAa TOYKM IEPECEUYEHUs] MEIUaH TPEYrojbHUKA (LIEHTpa Macc) B PEIICHUU
3a1a4.

Biagete moHsATHEM CpeaHEN JMHUM TPEYrOJIbHMKA W Tpaneuuu, IPUMEHSATh UX CBOWCTBA NpHU
penieHun reoMerpruyeckux 3aaad. [lonws3oBarbes Teopemoit daseca U TEOPEMOM O MPOMOPLHHOHAIBHBIX
OTpE3KaxX, IPUMEHATh UX JUIsl PEIIEHUs IPAKTUYECKUX 3a/1a4.

[IpumeHsTh NpU3HAKK TOA00HS TPEYTOJILHUKOB B pELICHUH TeoMeTpuyecKux 3aiad. [loap3zoBaThes

teopemoit Iludaropa st pemieHUs reOMETPUUECKUX U TMPAKTUYECKUX 3ajad.

CTpouTh MaTeMaTHYECKYIO MOJEINb B IPAKTUYECKUX 33]a49aX, CAMOCTOATEIBHO JEJIaTh YEPTEK U HAXOAUTh
COOTBETCTBYIOIIME JITTUHBI.

BiageTs noHATHSAME CHHYCA, KOCHHYCA U TAHT'€HCA OCTPOTO yria NpSMOYTOJIbHOTO TPEYrOJIbHUKA.
[Tonp30BaThCs HSTUMM MOHATHUSIMU JJIS PEIICHUS MPAKTUYECKUX 3a4a4.

Boruncnsate (pa3auyuHbIMH CHOCO0aMHU) IJIOLIa/b TPEYroJIbHUKA W IUJIOUIAJAW MHOTOYTOJIbHBIX
¢buryp (moab3ysich, rae He00X0UMO, KaIbKYISITOpOoM). [[puMeHsTh MoTydeHHbIE YMEHUSI B TPAKTHUECKUX
3a1a4ax.

Bnagers NOHATHAMM BIIMCAaHHOTO W LICHTPAJIBHOTO YIJla, UCIOJIB30BATh TEOPEMBI O BIMCAHHBIX
yriax, yrjax MeXAy XopaamMH (CeKyIlMMH) W Yrile MeXJy KacaTeJbHOM M XOpIOW INpH pelIeHUuu
Tr€OMETPUYECKUX 3aa4.

Brnagerp MOHATHMEM ONMCAHHOTO YETBIPEXYTOJbHUKA, IPUMEHATh CBOWCTBA OIHMCAHHOIO
YETBIPEXYTOJIbHUKA TP PEILICHUHN 3aJau.

[IpyMeHATh MOTYYEHHBIE 3HAHUS HAa NPAKTUKE — CTPOUTh MATEMATHYECKUE MOJENH Ul 3a1ad
pealbHOW JKM3HM M IPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C NPUMEHEHHEM MOoA0OHUs U
TPUTOHOMETPUH (TIOJIB3YSICh, I/1€ HEOOXOIUMO, KAJIbKYISATOPOM).
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3. TemaTnueckoe IIaHUpoBanue ydyedOHoro kypca «IlIpakrukym no marematuke»

7 kJacc
Ne /i Tema Kous-Bo | DuekTpoHHBIe HU(]POBbIE
yacoB | o0pa3oBaTeibHbIE pecypchl
1-3 |Apudmernueckue JACHCTBHS C  palMOHAIBHBIMHU 3
qHUCIIaMHU
4 CMexHbIe U BEpTUKAJIbHBIE YIJIbI 1 bubnuorexa [JOK
https://m.edso0.ru/8866¢7be
5 CremneHb ¢ HaTypaJbHBIM TTOKa3aTeIeM 1 bubnuotexa [JOK
https://m.edsoo.ru/7f4218be
6-7 | Pemenne OCHOBHBIX 3a/1a4 Ha APOOH, TIPOIICHTHI U3 2
peanbHOM MPAKTUKH
8 Peanbupie  3aBucumoct. Ilpsimas u  oOpaTHas 1
MPOTIOPITUOHATEHOCTH
9 Tpu npu3HaKa paBeHCTBA TPEYTrOJIbHUKOB 1 bubnuoreka [IOK
https://m.edsoo.ru/8866e01e
10 |IIpeoOpa3oBanue OYKBEHHBIX BBIpAKEHUH, 1 bubnuorexa [JOK
pacKpeITHE CKOOOK W  TPUBEACHHE IMOJTO0OHBIX https://m.edsoo.ru/7f41fafa
cllaraéMbIX
11  |I[IpusHaku paBeHCTBA IPSIMOYTOJIBHBIX 1 bubnuorexa [JOK
TPEYrOJbHUKOB https://m.edsoo0.ru/8866e9ec
12 CBoiICTBa CTENEHU C HATYpaJIbHbBIM NIOKA3aTEJIEM 1 bubnuorexa [JOK
https://m.edsoo.ru/7f42154e
13 | PaBHOOenpeHHBIC M PABHOCTOPOHHUE TPEYTOJIbHUKH 1 bubnuorexa [JOK
https://m.edso0.ru/8866d880
14 CrnoxxeHue, BBIYNTaHUE, YMHOKEHHE MHOTOUICHOB 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f422fca
15  |TIpusnaku u CBOICTBA paBHOOEIPEHHOTO 1 bubnuoreka [JOK
TPEYyroJIbHUKA https://m.edso0.ru/8866d880
16 | Dopmynbl COKPAIEHHOTO YMHOKEHUS 1 bubnuorexa [IOK
https://m.edso0.ru/7f4251d0
17 | PasnoxeHrne MHOTOUYJIEHOB Ha MHOKUTEIHU 1 bubnuoreka [JOK
https://m.edsoo.ru/7f4239de
18  |IIpsAMoyrombHbIA TpeyroibHuk ¢ yraom B 30° 1 bubnuoreka [IOK
https://m.edso0.ru/8866eb22
19 |JluneiiHoe ypaBHEHME C OJHOW TEPEMEHHOIA, 1 bubnuorexa [IOK
peleHre JTMHEHHBIX YpaBHEeHUN https://m.edso0.ru/7f420482
20 Hakpecr JIe)KAIIHE, COOTBETCTBCHHBIC u 1 bu6mroreka [JOK
OJTHOCTOPOHHHE YIIIBL, 00pa3oBaHHBIC npu



https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/7f420482

[IEPECCUCHUH NapAJUICIIbHBIX NPAMBIX CEKYLICH

https://m.edso00.ru/8866f086

21  |Pemenwue 3a7a4 ¢ MOMOIIBIO YPAaBHEHHHA 1 bubnuorexa [JOK
https://m.edsoo.ru/7f420e6e

22 |Cucrema JBYX JIMHEHHBIX YypaBHEHHH C JByMs 1 bubnuorexa [JOK
HepPEMEHHBIMH https://m.edsoo.ru/7f42836¢

23  |CymMa yriioB TpeyroJbHUKa 1 bubmmorexa [IOK
https://m.eds00.ru/8866f630

24-25 |Pemenwue cucteM ypaBHEHHN 2 bubnuorexa [JOK
https://m.edsoo.ru/7f4287d6

26 | KacarenbHast K OKPY)KHOCTH 1 bubmmoreka [JOK
https://m.edso0.ru/88670e9a

27  |IIpsmoyroJibHasi cuCTEMa KOOPAWHAT Ha TUIOCKOCTH 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41ed80

28  |UrteHue rpadMkoB peasbHBIX 3aBUCUMOCTEH 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41ea24

29 | OKpyXKXHOCTB, OIIFICAHHAS OKOJIO TPEYTrOJIbHIKA 1 bubmorexa [IOK
https://m.eds00.ru/88670a62

30 |JIuneitHast pyHKIMS 1 bubnuorexa [JOK
https://m.edsoo.ru/7f427412

31  |Iloctpoenue rpaduka TMHEHHON QYHKITUN 1 bubnuorexa [JOK
https://m.edsoo.ru/7f426d1e

32-34 |IloBTOpEHKE OCHOBHBIX IMOHATHN U METOOB Kypca 7 3 bubnuorexa [JOK
KJ1acca, 0000IeHIe 3HAHUMA https://m.edsoo.ru/7f429c6c¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f429f32

bu6mmoreka [IOK
https://m.edso0.ru/7f42a0e0

Hroro 34

TemaTnueckoe miannpoBanue yueOHoro kypca «IlIpakrukym nmo mareMaTuke

8 knace
Koa-Bo | Daexkrponnbie nugpoBbie
Ne n/m Tema P unpp

yacoB | o0pa3oBaTeibHbIE pecypchl
1 JlelicTBUS C pallMOHAIbHBIMU YHUCIIaMH 1
2 JleficTBUTENbHBIC YKCIIa 1
3 CBoiicTBa apu(MeTHYECKHX KBaIPATHBIX KOpPHEH 1 bubnuorexa [IOK

https://m.edsoo.ru/7f42d862

4 [Tapannenorpamm, yacTHbIE CITydau 1 bubnuoreka [IOK
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https://m.edsoo.ru/8866f086
https://m.edsoo.ru/7f420e6e
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napajuieJiorpaMmMa, uX MpU3HaKu U CBOMCTBA

https://m.edso0.ru/88671af2

bubmuoreka [IOK
https://m.edso00.ru/8867209c

5 Tpaneuus bubnuotexa [JOK
https://m.edso0.ru/88672858
6 [IpeobpazoBanue YU CIIOBBIX BBIPAKEHUH, bubnuorexa [JOK
CoJIepKAIUX KBaPATHBIC KOPHH https://m.edso0.ru/7f42e262
7-8 | CBoiicTBa CTETICHH C IICIIBIM ITOKa3aTelIeM bubnuotexa [JOK
https://m.edsoo.ru/7f435ed6
9 Cpennsisi JUHUSL TPEYroJIbHUKA, CPEIHSA JIMHUS bubnuotexa [JOK
Tpanenuu https://m.edso0.ru/88672e0c
bu6moreka [IOK
https://m.edso0.ru/88672358
10 | AsireOpamdeckas 1poOb bubnmoreka [JOK
https://m.edso0.ru/7f430382
11 | Coxkpaienue apo6eit bubnuoreka [IOK
https://m.edsoo.ru/7f430f44
12 CroxeHue, BbIYUTAHUE, YMHOXKEHUE U JCIICHHUE bu6moreka [IOK
anreOpandyeckux apooeit https://m.edsoo.ru/7f431a20
13 Tpu npusHaka nog006us TPEYroIbHUKOB bubnuorexa [JOK
https://m.edso0.ru/88673bae
14 |TIpeoGpa3oBaHue BBIPKEHUH, coJIepKaIux bubnuorexa [JOK
anrebpanyeckue Apoodu https://m.edsoo.ru/7f432736
15 | HenosHoe KBagpaTHOE ypaBHEHHE bubnuorexa [JOK
https://m.edsoo.ru/7f42eela
16 DopMyIIbl JUIS IO/ TPEYroJbHUKA, bubnuoreka [IOK
napaJjiesorpaMma https://m.eds00.ru/88674860
17 | ®opmyna KOpHEH KBapaTHOTO YpaBHEHUS bubnuoreka [JOK
https://m.edsoo.ru/7f42f158
18 [Tnomaau nono6HbIX huryp
19  |IIpocreiimue qpoOHO-palOHAIbHbIE YPAaBHEHHS bubnuoreka [IOK
https://m.edsoo.ru/7f432b6e
20-21 |Pemenue cucreM JByX YpaBHEHMH C JABYyMs
MepeMeHHBIMU
22 |Teopema IIudaropa u ee npumeHeHue bubnuorexa [IOK
https://m.eds00.ru/88675918
23 |PemeHue TEKCTOBBIX 3a/Ja4 C TIOMOIIBIO CHCTEM

YPaBHEHUU
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https://m.edsoo.ru/88671af2
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672858
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24  |OmpeneneHue  TPUTOHOMETPUYECKHX  (YHKIMN 1 bubnuorexa [JOK
OCTPOro yrjia MpSMOYTOJILHOTO  TPEYroJIbHHKA, https://m.edso0.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIIICHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

25  |JluneiiHble HEpaBEHCTBA C OJHON NMEPEMEHHOW U UX 1 bubnuorexa [JOK
pelieHue https://m.edsoo.ru/7f42c840

26 |Cucrembl  IIMHEWHBIX  HEPAaBEHCTB C  OJHOH 1 bubnuorexa [JOK
NEPEMEHHOMN U UX peIICHHE https://m.edsoo.ru/7f42ch88

27  |BnmcaHHBIC M IEHTPAILHBIC YTIIBI 1 bubnuoreka [IOK

https://m.edsoo.ru/8a1415b2

28 |BnmcanHBIE M ONHCaHHBIC YETHIPEXYTOJLHUKH, UX 1 bubnuoreka [JOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a140f86

29 | DyHKUIHA 1 bubnuoreka [IOK

https://m.edsoo.ru/7f433¢12

30 |IIpumeHEeHHWE CBOWCTB BIHCAHHBIX W OIMCAHHBIX 1
YeTHIPEXYTOIFHUKOB MPH PEHICHUH T€OMETPUIECKUX
3amad

31 |T'umepbomna 1 bu6moreka [IOK

https://m.edsoo.ru/7f434bbc

32 OyHKIMU y =X2, y = X, y = VX, y = [X|; rpaduueckoe 1 bubnuorexa [JOK
pelieHie ypaBHEHUH U CHCTEM ypaBHEHUIH https://m.edsoo.ru/7f434d38

33-34 |[loBTOpEHME OCHOBHBIX MTOHSATUH U METOJIOB KypCcOB 8 2 bubnuorexa [JOK
KJ1acca, 0000IeHIe 3HAHNMA https://m.edsoo.ru/7f4371aa
bu6mmoreka [IOK
https://m.edsoo.ru/8al41ddc
HUrtoro| 34

C yyerom paboueii mporpammbsl BocrnuTanuss MBOY I'mnésckoit OOL Ne 19 (momxynb
«IKONBHBIN ypOK»)

BOCIIUTATEIbHBIH MOTCHIHAJ YPOKaA PCATNIYETCA YCPE3:

® YCTAaHOBJIECHME JOBCPHUTCIIBHBIX OTHOIICHUH MCXKAY Yy4UUTCIEM MU C€ro YUYCHUKaAMH,
CHOCO6CTByIOH_II/IX MO3UTUBHOMY BOCIIPUATHUIO YHAIITUMHUCA Tpe60BaHHI>i u HpOCB6 YUUTECII, IIPUBJICYCHUTO
HUX BHUMaHHA K 06CY)K,I[aeMOI>’I Ha YpOKEe I/IH(I)OpMaI_II/II/I, aKTUBU3allMU X MO3HABATEIbHOMN JACATCIBHOCTH,

® no0y:KIeHue NIKOJIFHUKOB COOMIOIAaTh Ha YPOKE OOIIETIPUHSATHIE HOPMBI TOBEACHHUS, TPaBHIIa
0OIIeHMS CO CTapIIMMU (YIUTENSIMHU) U CBEPCTHUKAMU (IIKOJIbHUKAMHU ), TPUHITUTIB YUeOHOM AUCIIUTUTAHBI
Y CaMOOPraHu3allnY;

® [pHBJIeYEHME BHHMMAHHS IIKOJHHUKOB K LEHHOCTHOMY AacCIleKTy HM3Y4aeMbIX Ha ypOKax
SIBJICHUW, OpraHu3aius MX padOThl C MOJTy4aeMOW Ha YpOKe COIMAbHO 3HAuMMOUW WH(popMaiuei —
WHUIMUPOBAHUE €€ 00CYK/IEHUs, BHICKa3bIBAHUSI YUAIIUMHUCS CBOETO MHEHHS TIO €€ MOBOJY, BBIPAOOTKU
CBOETO K HEell OTHOIIIECHHUS,
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®  JCH0JIb30BAHWE BOCIMTATCIILHBIX BO3MOXHOCTEH COJEp)KaHUS y4eOHOro MpeaMera depes
ACMOHCTpALUIO JACTAM IMpUMEpOB OTBC€TCTBCHHOI'O, TpaXXJqaHCKOI'o IIOBCACHUA, IMMPOSBJICHUA
4eIIOBEKOTIOOUS U T0OPOCepICeYHOCTH, Yepe3 M0A00p COOTBETCTBYIONIUX TEKCTOB JIJISl YTCHUS, 3a1a4 JUIs
peleHus, POOJEMHBIX CUTYaIlUi ISl 0OCY)KICHHS B KJlacce;

® [pUMEHeHHe HAa YPOKE MHTEPAKTUBHBIX (OpM pabOThl ydalIMXCS: UHTEJUIEKTYaJIbHBIX UIP,
CTUMYJIMPYIOIIUX ITI03HABATEIbHYI0 MOTUBALIMIO IIKOJBHUKOB; JIUIAKTHYECKOT 0 TeaTpa, e MOJy4YEeHHbIE
Ha ypOKe 3HaHHS OOBITPHIBAIOTCS B TEaTPAIbHBIX IMMOCTAHOBKAX; MUCKYCCHH, KOTOPBIC MAIOT YYaIlIMMCS
BO3MOYHOCTb ITPUOOPECTHU OMNBIT BEJEHHS] KOHCTPYKTUBHOTO J1Majora; IpynioBoil paboTel uin paboTh B
napax, KOTOpbI€ yJaT IIKOJIbHUKOB KOMaH/IHOM paboTe M B3aMMOICHCTBHIO C APYTUMH JETbMU;

® BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYpP, KOTOPHIE MOMOTAIOT TOJIICPKATh MOTUBAIIHIO JIETEH
K MOJYUYCHUIO 3HaHHI>i, HaJIAXKUBAHUIO ITO3UTUBHLIX MEXKIMYHOCTHEIX OTHOIICHUI B KJ1acce, IomMorarT
YCTaHOBJICHUIO TOOpOKeNaTeIbHOM aTMOC(Eephl BO BpeEMs ypoKa;

e opranm3aums medcTBAa MOTUBHUPOBAHHBIX U 3PYIUPOBAHHBIX Y4YalllUXCs HaJ HX
HEYCHEBAOIUMHU  OJHOKJIACCHUKAMH, JAIOIIET0 IIKOJbHUKAM  COLMAJIBHO  3HAYMMBIA  OIBIT
COTPYIHMYECTBA U B3aUMHOW ITOMOIIIH;

® HHUIMUPOBAHHE M MOIEPHKKA HCCIIEIOBATEIBCKON JCATEIHPHOCTH IIKOJBHUKOB B pamMKax
peanu3alnui MU WHIWBHIYAIBHBIX U TPYIIIOBBIX UCCIEIOBATENHCKUX MTPOEKTOB, YTO JACT MIKOJIbHUKAM
BO3MOXHOCTh TPHOOPECTH HAaBBIK CAMOCTOSITEILHOTO PEUICHUS TEOPEeTHYEeCKON MpoOiIeMbl, HaBBIK
reHepUPOBAHUS U 0POPMIICHHSI COOCTBEHHBIX MM, HaBbIK YBaKUTEIHLHOTO OTHOLIEHUS K UY)KUM HIIESAM,
0(pOpPMIIEHHBIM B paboTax APYrux HccieaoBareseii, HaBbIK MyOIMYHOTO BHICTYIUICHUS NIEpE]] ayIuTOpUEH,
apryMEHTHPOBAHMS U OTCTaWBaHUS CBOCH TOUKH 3PEHUS.

Buvioop mex unu unvix popm u cnocodoe eocnumamenvHoil pabomosl Ha ypoKe ydumensb
onpeoensaenm camocmoamenabHo 6 COOMEENCMEUU C UeIAMU U 3a0a4ami ypoKa.

Y4yeOHO-MeTOANYECKOE 0OOecIiedeHne Y4eOHOro npomecca

MakapsiueB FO. H. Munatok H. I'., Hemkos K. U. u ap., nox pen. TensikoBckoro C. A. MaremaTtuka.
Anrebpa: 7 kitacc: 0a30BBIi ypOBEHb. 15-¢ u3aanue, nepepadoTaHHOE

MakapsiueB FO. H. Munatok H. I'., HemikoB K. W. u ap., nox pen. TensikoBckoro C. A. Maremaruka.
Anrebpa: 8 kiacc: 6a30Bblil ypoBeHb. 16-¢ u3ganue, nepepaboTaHHOE.
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