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HOACHUTEJIBHAA 3AIIMCKA

Pa6oqa$[ nporpaMMma KypcCa HallpaBJICHa Ha yrny6neHHe U paCHIMpCHUC MATCMAaTUYCCKUX 3HaHUHU ydammxcs,
Pa3BUTUC UX MATEMATHYCCKUX YMCHI/Iﬁ 1 HaBBIKOB, a4 TAaKXE Ha Q)OpMHpOBaHI/Ie Y HHUX HUHTEpECa K IMPCIMCTY.
HporpaMMa BKJIFOYAC€T B 06651 KaK TCOpeTI/I‘-ICCKI/Iﬁ Marepuall, TaKk U MPAKTUYCCKUC 3aJaHUs, HAIIPABJICHHBIC Ha
OTpa6OTKy HAaBBIKOB pCHICHI/IH 3aga4 pa3JII/I‘-IHI)IX THUIIOB U ypOBHeﬁ CJIOKHOCTHU
esan kypca:
e CO3JAaHHME YCIIOBUH JUIsI BHYTPUNPO(WIBHON crenmanm3aiud OOydeHHsT U ITOCTPOCHUS
WHJIMBUIYyAJIbHBIX 00pa30BaTEIbHBIX TPACKTOPUH;
e o0ecrieueHUEe CO3HATEIBHOTO OBJIAJICHHS YYAIIMMHUCS CHCTEMOW MAaTEMATHYCCKUX 3HAHWHA U
YMEHUMU, TOCTATOYHBIX JJI U3yUEHUSI CMEKHBIX TUCIUTUINH U TIPOJ0JDKEHNS 00pa30BaHus;
e cHucTeMaTHu3aIus U 0000IeHNe OTIOPHBIX 3HAHUM yJaIIUXCs IO MAaTEeMaTHKE;
e moxaroTtoBka yuamnuxcs k OI'D mo maremaruke;
e Pa3BUTHE JIOTUUECKOTO U TBOPUECKOTO MBIIIICHUSI.
3apaum kypca:
e (dopmMupOBaHHE YMEHUN U HABBIKOB KOMIUJIEKCHOTO OCMBICIICHHUS 3HAHUH;
e TMOJArOTOBKA K ycnemHou cagaye OI'D nmo maremaruke
e @opMmupoBaHHE yMEHHH pabOTaTh ¢ HMHCTPYKIUAMH, HAWOOJEe pAIMOHATIBLHO PACIPEICISITh
BpeMsI Ha BBIMIOJHEHUE 33/IaHUK Pa3IMYHBIX TUIIOB, MPABWJIBHO OQOPMIIATH PEIICHUs 3aJaHHM
BTOPOM YaCTH.
e HayuuTp yuamnuxcs BBIOJIHATH TOXKACCTBEHHBIE TPEOOpPa30BaHMsI BEIPAKECHU.
e HayuuTp yyanuxcsi OCHOBHBIM IpUEMaM PEIICHUS YPABHEHU I, HEPABEHCTB U UX CUCTEM.
e Hayuuth cTpouTh rpaduKu ¥ YUTAThH UX.
e HayuuTp paznuuHbIM NpreMaM pelieHusi TEKCTOBBIX 33/1a4, TEOMETPUYECKUX 3a]1ay.
e [loMo4b OBNIAJETH PSIIOM TEXHHUECKUX U MHTEIUICKTYAJIbHBIX YMEHHIM Ha YPOBHE CBOOOTHOTO MX
HCITOJIL30BaHUS.
e [Ilcuxonmoruyeckas moaroroska yyammuxcs k ['A.

MecTto Kypca B y4eOHOM IJIaHe

B cooTBeTcTBUM C y4eOHBIM TUTAHOM KYypC paccuMTaH B 7 kiacce — Ha 34 4 (34 ydueOHbIC HElenn),
B 8 kiacce — Ha 34 9 (34 yueOnbie Henenu). KomudyecTBO 4acoB B HENEIIO cocTaBisieT mo 1 yacy B 7-8
KJlaccax.

1. COAEP’)KAHUE YYEBHOI'O KYPCA
7 KIIACC

Yucia ¥ BLIYUCIEHUS

Jpo6u OOBIKHOBEHHBIE U JECATUYHBIC, NIEPEX0] OT OAHOM (OopMBI 3amucH Apobel K IpYrou.
[londaTHe panMOHANBHOTO 4YHUCHA, 3alHUCh, CpPAaBHEHHWE, YIOPSAOUYMBAHUE PAUOHAIBHBIX YHCElL.
Apudmernueckue AEUCTBHS C pallMOHAIBHBIMHU YUCIaMu. PemieHue 3aiay u3 pealbHON MPAaKTUKH Ha
4acTu, Ha ApoOu.



CreneHp ¢ HaTypaJbHBIM IOKa3aTelieM: ONpeiaeseHue, mpeoOpa3oBaHne BBHIPAKEHUH HAa OCHOBE
OTIpeNieNIeHus], 3aMuch 0ONbIIMX uuceln. [IpoleHTsl, 3anuch MPOLEHTOB B BUJIE ApoOM W Ipodu B BUjE
IIPOLIEHTOB. TpY OCHOBHBIE 337Ul Ha MPOLIEHTHI, PELLICHUE 3a/]a4 U3 PEAIbHOM PaKTUKH.

[IpumeHeHne NpU3HAKOB ACTUMOCTH, PA3JIOKEHUE HA MHOXKUTENIN HATYPaJIbHBIX YHCEI.

PeanibHbIe 3aBUCUMOCTH, B TOM YHCIIE TpsMasi B 00paTHas MPOMOPIHOHAIBHOCTH.

Auredpanyeckne BbIpaKeHUsl

[lepemeHHblE, 4YMCIOBOE 3HAUYEHHUE BBIPAKEHUS C IEepeMEeHHOH. JlomycTuMble 3HAYEHUS
nepeMeHHbIX. lIpencraBiieHne 3aBUCUMOCTH MEXAY BEIMYMHAMHM B BHUjAE (opMyibl. Beiumcnenus mno
¢dopmymnam. IIpeoOpasoBanne OyKBEHHBIX BBIPAKCHHUH, TOXKIECTBEHHO paBHBIC BBIPAKEHHS, IMPaBHIIA
npeoOpa3oBaHus CyMM U TPOW3BENCHHH, TNpaBHia PACKPHITUS CKOOOK W TPHUBENEHHS MOJOOHBIX
CJIaraeMbIX.

CBoiicTBa CTENIEHU C HaTypaJIbHbIM MOKa3aTENIEM.

OpHounenbl W MHorowieHbl. CreneHb MHorouiaeHa. CroXeHHE, BBIYMTAHUE, YMHOXKEHHE
MHOTOWIEHOB. DOpMyIbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMbI U KBaJpar pazHocTH. Dopmyna
pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTOYWIEHOB HA MHOKHUTEIIH.

YpaBHeHusi U HepaBeHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUS, IpaBHJia IpeoOpa3oBaHMUsl YpPaBHEHMsS, PaBHOCHIIBHOCTb
YpaBHEHHIA.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCJIO KOPHEW JIMHEWHOTO YPABHEHUs, PEIICHHE
JMHEWHBIX ypaBHeHUM. COCTaBJIEHME YpaBHEHUM IO YCIOBHIO 3a7add. PemeHue TEKCTOBBIX 3aJad ¢
MOMOIIBIO YPaBHEHHUM.

JluneiiHoe ypaBHEHHE C JByMs TIepeMeHHbIMH U ero rpadpuk. Cucrema JAByX JHHEHHBIX
yYpaBHEHUU ¢ JByMs NepeMeHHbIMU. PelieHue cucreM ypaBHEHHI criocoOoM moacTaHoOBKH. [Ipumepsr
peunieHust TEKCTOBBIX 3a7a4 ¢ MIOMOIIBK0 CUCTEM YPaBHEHUH.

DOyHKIUU

Koopnunara Touku Ha nipsMoid. YuciaoBele TPOMEKYTKU. PaccTosiHne Mexay AByMS TOYKaMu
KOOPJIMHATHOM MPSIMOM.

[IpssmoyronpHass cuctema koopauHaT, ocu Ox m Oy. AbGcumcca W OpAWHATa TOYKH Ha
KoopauHaTHOU TuiockocTu. [Ipumeps! rpadukoB, 3agaHHbIX Gopmynamu. UTeHHe rpa@uKoB pealbHbBIX
3aBucuMoctei. [lonstue ¢ynkmuu. I'padux dynknuu. CpoiictBa ¢yHkiuii. JluneiHas dyHKus, e
rpaduk. ['pabuk dynkuu y = [x|. ['paduueckoe pemreHne JUHEHHBIX YPaBHEHUH M CHCTEM JIMHEHHBIX
yYpaBHEHUH.

I'eomeTpus

HavaneHple mnoHsTHsS TeoMeTrpuu. Touka, mnpsAMas, OTPE30K, Jyd. Yrosu. Buasl yrios.
Beprukanbabie U cMexHble yribl. buccekrpuca yria. Jlomanas, MHOroyroyibHuK. IlapamnensHocTs u
NEePIEHIUKYISIPHOCTD MPSMBIX.

Cummetrpuunble ¢urypbl. OCHOBHBIE CBOICTBa oceBoi cummerpuu. [Ipumepsl cummeTpuu B
OKPYXAaIOILEM MUDE.

OCHOBHBIE TIOCTPOEHHS C MOMOIIBIO LUPKYJIs U JuHedku. TpeyronpHuk. BeicoTa, Menuana,
OuccekTpuca, UX CBOICTBA.

PaBHOOGeIpeHHBIN 1 PAaBHOCTOPOHHUM TPEYTrOJIbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa M MPU3HAKK PaBHOOEAPEHHOTO TpeyroybHUKa. [Ipr3HaKy paBeHCTBA TPEYrOJIbHUKOB.

CpolicTBa M NMPU3HAKU NapauieibHbIX NpAMbIX. CyMMa YIioB TpEeyrojbHUKA. BHeHmIHue yriel
TPEYTOJIbHUKA.

[IpsmoyronpHblii  TpeyroiabHUK. (CBOWCTBO  MEIMAHbl  NIPSAMOYIOJIBHOTO  TPEYrOJIbHUKA,
IIPOBEIEHHONW K TUIOTeHy3e. [Ipu3Haku paBeHCTBa MPSIMOYTOJIBHBIX TPEYrOJbHUKOB. lIpsMOyrospHbIM
TPEYTOJbHUK C YrioMm B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOH, TeopeMa
0 OoJbIIeM yriie U O0JbIIeH CTOPOHE TPEYroJibHUKA. [lepneHuKyIsp 1 HaKIIOHHAS.



I'eomeTpuueckoe mMecTo ToueK. buccekTpuca yriia 1 CepeMHHBIN NEPIEHIUKYIIAP K OTPE3KY KAk
r€OMETPUUYECKHUE MECTA TOYEK.

OKpyXHOCTb U KpYT, XOpAa U JUAMETP, UX CBOWCTBA. B3anMHOE pacrosnokeHue OKpyKHOCTU U
npsimoi. KacarenpHas u cekymas K OKpyKHOCTH. OKpY)KHOCTb, BINHMCaHHas B yroj. Bnucannas u
OIIMCAHHAsl OKPYKHOCTHU TPEYTOJIbHUKA.

8 KJIACC

Ymncna v BbIYUCICHUS

KBanpathslii kopens u3 uncna. [lorsarue 06 uppanuoHaibHOM ducie. JecsaTuuHbie TpUOIKEeHUS
uppaluoHanbHeIX unced. CBoilcTBa apu(MeTHUYEeCKMX KBaJpaTHBIX KOpHEH M HMX NIpPUMEHEHUE K
peoOpa30BaHMIO YUCIOBBIX BEIPAXKEHUH U BEIUKMCIEHUIM. [leficTBUTENbHBIE YKCIIa.

Crenens ¢ 1eibIM Noka3aTesieM U e€ cBoiicTBa. CTaHapTHas 3allliCh YMCIA.

Auaredpanyeckne BbIpaKeHUsl

KBanpatublil TpéxuieH, pa3nokeHue KBaJpaTHOTO TpEXUIeHa Ha MHOKHUTEIH.

AnrebOpandeckas 1poob. OCHOBHOE CBOMCTBO anreOpamueckoit apoou. CrokeHue, BhIYUTAHUE,
YMHO’KEHUE, JIeJIeHne aaredpandeckux Apooeil. ParmonansHble BbIpaKeHUsS U UX MpeoOpa3oBaHUeE.

YpaBHeHHUsI U HEPABEHCTBA

KBanpatnoe ypaBHeHue, ¢popMyna KOpHEH KBaJapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOAAIIUXCS K TUHEHHBIM U KBaJpaTHIM. [IpocTeiimne ApoOHO-palioHaIbHbIE YpaBHEHHUS.

I'padmueckas uHTEpnpeTanusi ypaBHEHHUH C JABYMsS TEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpPaBHEHUN C ABYMsI NEepeMEHHbIMHU. [Ipumepsl pemeHus CUCTEM HEIMHEHHBIX YPAaBHEHUH C JBYMs
[IEPEMEHHBIMH.

Pemrenne TekCcTOBBIX 3a7a4 anreOpanvdecKuM CrocoOoM.

UYucnoBble HEpABEHCTBA W MX CBOMcCTBa. HepaBeHCTBO ¢ OJHOM mepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHelHbIE HEpaBEHCTBA C OJHOM mepeMeHHOW. CHCTEMbI JTMHEHHBIX HEPABEHCTB C OJTHOU
MEPEMEHHOM.

DOyHKIUU

[Tonsarue pynkuuu. O61aCTh OTIPENEICHUS U MHOKECTBO 3HaUeHHH (yHKIMU. CriocoObI 3a1aHus
(hyHKIUH.

I'padux dbynxkummn. Utenue cBoicTB dyHKIMU 1o e€ rpaduky. [Ipumepsl rpadukoB HyHKIIHA,
OTPAKAIOIINX PEATbHBIE TPOLIECCHI.

OyHKIMH, ONMUCHIBAIOIINE NMPSAMYIO U 00paTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX TPaQUKH.
Oynxmuu y = X%, y = x°, y = Vx, y=|x|. T'pacduueckoe pemienne ypaBHeHHUIT ¥ CHCTEM ypaBHCHHIA.

I'eomeTpus

UYerbipéxyronbuuku. IlapamnenorpamMm, ero mnpu3HakKu U CBOWMCTBA. YacTHbIE cilydau
napaieorpaMMoB (IPSMOYTOJIBHHUK, POMO, KBaJpaT), MX MPU3HAKU U cBoMcTBa. Tpamnerus, paBHOOOKas
Tpaneuus, e€ CBOMCTBa U pu3Haku. lIpsiMoyronpHas Tpanenus.

Meron ynBoenuss Mmeauanbl. llenTpanbHass cummerpusa. Teopema @aneca U Teopema o
MIPONOPLUUOHATBHBIX OTPE3KAX.

CpenHue IMHNAY TpeyroyibHUKA U Tparenuu. LleHTp Macc TpeyronbHuKa.

[TogoGue TtpeyronpHUKOB, KodhduiueHT noaodus. I[IpusHaku m10mOOHS TPEYrOJIHHUKOB.
ITpumeHeHne no00Hs IPU PEIIEeHUH TPAKTUYECKHX 3a/1ay.

CpoiictBa miomanei reomerpudeckux ¢uryp. Popmynbl AisS  IUIOMAAM  TPEYTOJIbHHUKA,
napasenorpaMmma, pom0a u tpanenuy. OTHOIIEHHE TUI0IIa e MoJ0OHBIX GuUryp.

Beruncnenue niomniaeit TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIET4aToN Oymare.

Teopema IIudaropa. Ilpumenenue Teopems! [Iugaropa npu penieHnH NpakTHYECKUX 3ajay.

CuHyc, KOCHMHYC, TaHI€HC OCTPOrO Yyrja HpsAMOYrOJIbHOIO TpeyroibHUKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXJIeCTBO. Tpuronomerpudeckue ¢pynkuuu yrios B 30, 45 u 60°.



BrucanHble U LIEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHON U XOPAOU. YTIUIBI MEXKy XOPJAaMH U
CeKyluMMu. BrnucanHele ¥ ONMCaHHBIE YETHIPEXYTOJIBHUKM. B3auMHOE pPAacmnojoKeHue JABYyX
okpyxHoctelt. Kacanne okpyxHocteid. OOIIue kacaTeabHbIC K IBYM OKPYXHOCTSIM.

2. INIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  pe3yJbTaThl  OCBOGHHS  IPOrpaMMBbl  Y4eOHOTO  Kypca  «Ajredpay
XapaKTepU3yrOTCS:

1) narpuoTnyeckoe BOCIUTAHKE:

MPOSIBJICHUEM HWHTEpeca K MPOLIJIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHHUSM POCCHICKMX MAaTEMaTUKOB M POCCUUCKON MAaTeMAaTHYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO ITHX JOCTIKEHUM B IPYrUX HayKaxX U MPUKIAIHBIX cepax;

2) rpaxIaHcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TFOTOBHOCTBIO K BBIIIOJIHEHUIO OOS3aHHOCTEM TIpaKJaHWMHA W peaju3aluyd ero Ipas,
MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBIICHHH,
MpoLEeayp Tpa)kJaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHIO
ATUYECKUX TPOOJIEM, CBS3aHHBIX C TMPAKTUYCCKUM TPUMEHEHHUEM JOCTIKCHHH HAayKH, OCO3HAHUEM
BOXKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE YydYacTHE€ B PEIICHUM MPAKTUYECKUX 3aJad MaTeMaTHYECKOM
HaIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTHM MaTEMaTHYeCKOTo 0Opa30BaHUs Ha MPOTSHKEHUU BCEW JKU3HU
U yCHEIHON Mpo(ecCHOHATBHOM NeATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIl, 0CO3HAHHBIM
BBIOOPOM M MOCTPOEHHEM HHIWBUyaTbHOW TPAEKTOPUM OOpa30BaHUS U KU3HEHHBIX IJIAHOB C Y4ETOM
JIUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YeCcKO€e BOCIUTAHUE:

CIOCOOHOCTBIO K 3MOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHITHIO MaTeMaTHYECKHX OOBEKTOB,
3aJ1a4, pelieHnui, pacCyAeHUI, YMEHUIO BUIETh MaTeMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) IEeHHOCTH HAYYHOI0 MIO3HAHMS:

OpHUEHTAIlMeH B JesTeIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4dHBIX MpeICTaBIeHUIl 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHI YEJIOBEKA, IPUPOIbI U 00IeCTBa, MOHUMAHUEM MAaTeMaTHYeCKOW HayKU Kak
cdepbl UeIoBEeUeCKOl NEesSTENbHOCTH, ITANoOB €€ Pa3BUTUSA M 3HAYUMOCTU JJISl Pa3BUTHs LUBUIIU3ALINH,
OBJIAJICHUEM SI3BIKOM MaTeMaTUKH U MaTeMaTH4YeCKOW KyNbTYpOH Kak CpEJICTBOM IO3HAHUA MUDA,
OBJIaJICHUEM MPOCTEUIIIMHI HaBBIKAMU UCCIIEIOBATEIbCKOM 1EATEIbHOCTH;

6) ¢dusnueckoe BocnuTaHue, (POpMHpPOBAHHE KYJIBTYPHI 3A0POBbSI U IMOIHOHAIBLHOIO
0J1aronoJIyYu:

TOTOBHOCTBIO TMPUMEHSITh MaTeMaTHYeCKHEe 3HAHHS B HMHTEPECax CBOETO 3/J0POBbs, BEICHUS
310pOBOr0 00pa3a >KHU3HHM (3J0pOBOE MHTAaHHUE, COANAHCUPOBAHHBIM PEXUM 3aHATUH W OTAbIXA,
perynspHasi ¢puznyecKass akTUBHOCTh), cQOPMHUPOBAHHOCTHIO HaBbIKa pedeKkcuu, MPU3HAHUEM CBOEro
IpaBa Ha OMMOKY U TAaKOTO ke MpaBa JAPYroro 4ejaoBeKa;

7) 3xoJI0THYECKOEe BOCITUTAHHE:

OpUEHTAaIle Ha MPUMEHEHHE MaTeMaTHYeCKWX 3HaHWW JJIs pelieHdus 3aJad B 00JacTu
COXPaHHOCTH OKPYXKaIoIled Cpeibl, INIAHUPOBAHUS MOCTYNKOB U OLEHKH HMX BO3MOJKHBIX MOCIIEICTBUMA
JUI OKPYXKAroIIe cpenbl, 0CO3HAHHEM TJI00aTbHOTO XapaKTepa SKOJOTUYECKUX MpoOiIeM U MyTed ux
pelieHus;

8) aganTanus K U3MEHSIIOUIMMCS YCJIOBHSM COLHAILHOM U MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUAX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO ACSITEIbHOCTh, B TOM UYUCJIE YMEHHE YUYUTHCA y JIPYrUX JIOJEH,
prOOpeTaTh B COBMECTHOM IEATEIHPHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMITIETEHIIUU U3 OIbITa JPYTUX;



HE00X0IMMOCTHIO B (POPMUPOBAHUN HOBBIX 3HAHUI, B TOM YKcie (JOPMYIUPOBATH UACH, TIOHATHS,
TUMOTe36l 00 OOBEKTaX W SBJICHUSAX, B TOM YHCJIE paHEE HEU3BECTHBIX, OCO3HABATh JC(HUITUTHI
COOCTBEHHBIX 3HAHUW ¥ KOMIETEHTHOCTEH, TUIaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCHPUHHUMATh CTPECCOBYIO CUTYAaLUIO Kak
BBI30B, TPEOYIOMINK KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMbIE PEHICHUS U IeHCTBHS, (HOPMYIUPOBATh U
OILICHUBATh PUCKH U TIOCIEACTBHS, ()OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeabHBIE YHHUBEpPCAJAbHBIC yqeﬁnble JeHCTBUS

ba3oBrble Jornueckue AeicTBus:

. BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE INPU3HAKHM MaTEeMaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOUIEHUH MEXIy HOHSATHSAMH, (POPMYIHpPOBATH OMNpEAETICHHUS MOHATUMN, YCTaHABIIMBATb
CYIIECTBEHHBI MpHU3HAK KiIacCU(PUKAIMK, OCHOBaHUSA JuIs OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJMMOTO aHAJIN3a;

. BOCIIPUHUMATh, (OPMYIMPOBATH M MPeoOpa3oBbIBATH CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;
. BBISIBJISITh MaTeMaTHUECKHWE 3aKOHOMEPHOCTH, B3aWMOCBS3M M MPOTHBOpeUHs B (akTax,

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

. JIeNaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HHIYKTHBHBIX
YMO3AKJIFOUEHHH, YMO3AKIFOUEHUH IO aHAJIOTHH;
. pa3bupatrh J0Ka3aTeNbCTBA MaTEeMAaTHMUECKUX YTBEPKICHHM (IpsiMble M OT MPOTHUBHOTO),

MIPOBOJUTH CAMOCTOATENIBHO HECIOKHbIE JI0Ka3aTelbCTBA MAaTEMaTHYECKUX (PaKTOB, BBICTPAUBATDH
apryMeHTaluIo, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

. BBIOMpaTh crmoco® pemeHus ydeOHOW 3amaunm (CpaBHUBATh HECKOJHKO BapHAHTOB
pelieHus, BbIoupaTh HauboJee MOIXOASIINN C YIETOM CaMOCTOSITENILHO BBIJCIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareJLCKUeE JeHCTBHSA:

o HCIO0JIb30BaTh BOMPOCH! KAaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUS, (POPMYIUpOBaTh
BOIPOCHI, (PUKCUpYIOIIKE MPOTUBOpEUHEe, MNpOOIEMy, CaMOCTOATENbHO YCTaHABIMBAaTh HCKOMOE H
naHHoe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

J MPOBOJUTh IO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIAaHY HECIOXHBIA OSKCIIEPUMEHT,
HEOOJIBIIOE UCCIIEIOBAHNE M0 YCTAHOBIEHUIO OCOOCHHOCTE MaTeMaTu4eckoro 00beKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COOOiA;

J CaMOCTOSITENIBHO (OPMYIUPOBATh 00OOIIEHHSI U BBIBOJBI [0 pe3yibTaTaM MPOBEAEHHOTO
HAOMIOJICHUS, HUCCIIEOBAaHMUS, OLIEHUBATh JOCTOBEPHOCTh TOJIYYEHHBIX pPE3YIbTAaTOB, BBIBOJIOB U
00001LIEHNI;

o MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOLIECCa, a TAK)KE BBIABUIaTh MPEINOJIOKEHHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

PabGora ¢ undpopmanmueii:

. BBISIBJISITh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMALINH, JTaHHBIX, HEOOXOIUMBIX VIS
pelLIeHNs 3a/1a4H;

J BbIOMPATh, aHAIM3UPOBATh, CHUCTEMATH3HPOBATh M HHTEPIPETUPOBATH HH(OPMAIIHIO
pa3NUYHbIX BUJOB U (POPM NPEICTABICHHUS;

o BbIOMpATh (GOpMY IMpeacTaBIeHUs WHGOPMAMM M WLIIOCTPUPOBATh pellacMble 3aJauu
cXeMaMH, AMarpaMMamu, HHOH rpadukoil 1 ux KOMOMHALIUAMU;

J OLICHUBATh HAAE&KHOCTh MH(POPMALUU 10 KPUTEPHUSM, MPEUIOKEHHBIM YUUTENIEeM WIIH

c(OPMYIINPOBAHHBIM CAMOCTOSTENIBHO.
KoMMyHuKaTHBHBIC YHHBepCAJIbHbIe y4eOHbIe JeHCTBHS:



° BOCIIPUHUMATL H (1)0pMy.HI/IpOBaTB CY)XKIACHHA B COOTBCTCTBHUH C YCIOBUAMH U LCIIAMU
OGH.ICHI/ISI, SICHO, TOYHO, I'PAMOTHO BBIPpAXKATb CBOIO TOYKY 3pCHUA B YCTHBIX W IMHUCBMCHHBIX TCKCTaX,
JIaBaTh MOSICHEHUSI 110 X0y PELICHUS 3a/1a4i, KOMMEHTHUPOBATh II0JIy4€HHBIN PE3YyJIbTaT;

o B XO/i¢ OOCYKIEHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXAaeMON TEMbl, IPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBaTh UJCH, HALICIICHHBIC HAa IIOUCK PCIICHUA, COIIOCTABJIATH CBOU CYKIACHUS C
CYXKACHHUAMU APYrUX Y4YaCTHHUKOB JAuajiora, O6Hap}I)KI/IBaTI) pasinduue " CXO0ACTBO HO3I/IIII/II71, B
KOPPEKTHOH (opme (GopMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

° OpeACTaBIATE PE3YJbTAaTbl PCHICHHUA 3ada4du, SKCICPHUMCHTA, HCCICAOBAaHHA, IIPOCKTA,
CaMOCTOSITEJIBHO BBIOMpATh (opmar BBICTYIUIEHHMSI C Y4€TOM 3ajad Mpe3eHTalMM U OCOOEHHOCTEH
ayJAUTOpPHUU;

. [IOHMMAaTh U MCIOJIb30BaTh IMPEUMYILECTBA KOMaHIHON U MHAMBUYaIbHOU pabOTHI mpu
pelIeHnH y4eOHbIX MaTeMaTHYECKHX 3aay;
. IIPUHUAMATH IL€JIb COBMECTHOM JEATEIBHOCTH, IUIAHMPOBATH OPraHU3aLUI0 COBMECTHOM

paboThl, pacmpenensiTb BUIbl PalbOT, JOroBapUBAaThCs, OOCYXAATh MPOLECC U Pe3ylbTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

. y4acTBOBAaTh B IPyMNOBBIX (hopmax paboThl (0OCykaeHus, 0OMEH MHEHHUSMHU, MO3TOBBIE
LIITYPMBbl U JIPYTHE), BBIIOJHATH CBOIO YacThb pabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C APYTHUMHU
YyJleHaMUd KOMaHJIbl, OIIEHMBAaTh KayecTBO CBOEro0 BKJIaJa B OOLIMH MPOIYKT MO KPUTEPHSM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcabHbIe Y4eOHbIe 1eHCTBHS

Camoopranuszanus:

. CaMOCTOSITENIBHO COCTABIIATh IUIAH, aJITOPUTM PEIlIeHUs 3a/1auM (UM €ro 4acTh), BBIOUPATh
Croco0 pelieHus ¢ Y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBAaTh BApUAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(pOpPMALIUN.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTELIEKT:

° BJIAJIETh CIOCO0AMHU CaMOIPOBEPKU, CAMOKOHTPOJIS TpoIecca W pe3yibTaTa perieHUs
MaTeMaTUYeCKOH 3a1auHu;
° MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH TPH PEIICHUW 3a7add, BHOCHTH

KOPPEKTHUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX
TPYAHOCTEH;

J OIICHUBAaTh COOTBETCTBHUE pe3yJbTaTa JEATEIbHOCTU MOCTABICHHOW LEAH UM YCIOBHUAM,
OOBSCHATh MPUYMHBI JOCTIKEHUS WJIM HENOCTHXKEHUS IeJIM, HaXOJWUTh OLIMOKY, JaBaTh OIICHKY
MPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATBI

K koHIiy oOyuenus B 7 kjacce 00yJaromuiics moayduT CIeIyroInue IpeIMeTHbIe Pe3yIbTaThl:

Yucyia v BEIYMCICHUS

BommonHsTh, coderas yCTHbIE W NHUCbMEHHBIE TNPUEMBI, apuMeTHYecKue ACUCTBUS C
palMOHAIBHBIMU YUCIAMU.

HaxonuTh 3HAYCHHUS YHCIIOBBIX BBIPOKCHUH, MPUMEHATh Pa3HOOOpa3HbIE CHOCOOBI U MPUEMBI
BBIYHCIICHUS 3HAUCHUN APOOHBIX BBIPAKEHUI, COIePKALTUX OOBIKHOBEHHBIC U IECATUYHBIE APOOH.

[TepexonuTh OT 0HOM (OPMBI 3aMKCH YHCET K APYroi (MpeoOpa3oBhIBATh AECATUYHYIO APOOD B
OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B JIECSITUUHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUUHYIO APOOB).

CpaBHMBATh U yIIOPSAI0YUBATh PALlUOHAIBHBIEC YHCTIA.

OxpyryaTh ynca.

BbINONHATP NPUKHAKY M OLEHKY pe3yjbTaTa BBIYMCICHUM, OLIEHKY 3HAYEHUI YHMCIIOBBIX
BbIpaXK€HUI. BBINOMHATH IEHCTBUS CO CTENEHSIMU C HATypaIbHBIMU MOKA3ATEISMH.

[IpuMeHsTh NPU3HAKU ACTUMOCTH, PA3JI0KEHUE HA MHOXKUTEIHN HATypaIbHbIX YHCEIL



Pemlare  IpakTUKO-OPUEHTHPOBAHHBIE — 3a/aud, CBSA3aHHBIE C  OTHOLUEHUEM  BEJIUYHH,
MIPONOPLUOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, HMHTEPIPETUPOBATH PE3YJbTAThl DPEIICHMsS 3a7ad ¢
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBAEMBIX OOBEKTOB.

Auredpanyeckne BbIpaKeHUsl

Hcnonp3oBarh anreOpanyecKky0 TEPMHUHOJOTHIO M CHUMBOJHKY, HPUMEHSATh €€ B Ipolecce
OCBOEHUS y4EOHOI0 MaTepuara.

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

BeimonHaTe mpeoOpazoBaHMs IENOT0 BBIPAKEHHS B MHOTOWICH NPUBEACHUEM MOJ00HBIX
CJIaraéMblX, paCKpbITUEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYWIEHAa HA MHOTOWIEH M MHOIOYIEHAa Ha MHOIOYJIEH, IPUMEHSTh
(dbopMyIBI KBaapaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBiATh pa3iokKEeHNE MHOTOWIEHOB Ha MHOKUTEIHM C MOMOIIbIO BHIHECEHHS 3a CKOOKHU
001Iero MHOXKUTEIS, TPYIITUPOBKH ClIaraeMbIX, IPUMEHEHUs (GOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[IpumensaTs npeoOpa3oBaHUsi MHOTOWIEHOB ISl PEIICHUS Pa3IMUHBIX 33/a4 U3 MaTeMAaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEAJIbHON MTPAKTHUKH.

Hcnonb3oBaTh CBOMCTBA cTENEHEW ¢ HAaTypaJbHBIMU TOKa3aTeNlssMU JJis MpeoOpa3oBaHUs
BBIPQKECHUN.

YpaBHeHHUsI U HEPABEHCTBA

Pemrate nuHelHbIE ypaBHEHUS ¢ OJJHOM EPEMEHHOM, TPUMEHSSI IPAaBUJIA ITEPEX01a OT HCXOIHOTO
YPaBHEHUS K paBHOCWIBHOMY eMy. IIpoBepsTh, BISETCSA U YUCIIO KOPHEM YPABHEHUS.

[IpumensTh rpaduueckue METO bl IPU PELLICHUU JTMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TopOupate mpuMepsl Hap 4MCeN, SBISIOUIMXCS pPEUICHHEM JMHEHMHOTo YpaBHEHHUS C JBYMs
IIEPEMEHHBIMH.

CtpouTh B KOOPIMHATHOM IUIOCKOCTH IpaUK JIMHEHHOTO ypaBHEHMs C JIByMs NEPEMEHHBIMH,
M0JIb3YACh T'paMIKOM, IPUBOANUTH IPUMEPHI PELIEHUS YPAaBHEHUS.

Pemiate cucremsl IByX JIMHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMHU, B TOM 4YHCJIe TpapuyecKu.

CocTaBnaTh W peniaTth JUHEWMHOE YpPAaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUU IO YCIOBUIO
3aJ1a4M, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M ITOJIyYE€HHBIM PE3yJIbTaT.

DOyHKIUU

N300paxaTh Ha KOOPIMHATHOW HPAMOM TOYKH, COOTBETCTBYIOLIUE 33aJaHHBIM KOOpAMHATaM,
Jy4H, OTPE3KU, UHTEPBaJIbl, 3alIMChIBATh YHCIIOBBIE IPOMEXKYTKU HA alNreOpanyeckoM si3bIKe.

OTMmeuaTh B KOOPJIMHATHOM IUIOCKOCTH TOUYKU MO 33JaHHBIM KOOPAMHATaM, CTPOUTH I'papUKH
nuHeWHBIX GyHKIuH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOUIbIO (DYHKIMH M3BECTHBIE 3aBUCHMOCTU MEXAY BEIMYMHAMU: CKOPOCTH,
BpEMsl, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTbD, IPOU3BOAUTEIIBHOCTD, BPeMs, 00bEM pabOThI.

HaxonuTh 3HaueHue (pyHKLIMHU O 3HAUCHHIO €€ apryMeHTa.

[lonumats rpaduyeckuit cnoco® npeAcTaBICHUS M aHanM3a MHGOPMALMM, W3BIEKATh U
UHTEPIPETUPOBaTh HHPOPMALIUIO U3 TPaPUKOB PEAIbHBIX POLIECCOB U 3aBUCUMOCTEH.

I'eomerpus

Pacrnio3HaBaTh M3y4yeHHBbIE T€OMETPUUECKUE (DUTYpBI, ONpENeNiaTh UX B3aUMHOE PACIOJIOKEHUE,
n300pakaTh reoMeTpuyeckre (GUrypsl, BHIIOIHATH YEPTEKHU MO YCIOBUIO 3a/1aun. M3mMepsATh nuHeiHble U
YIJI0BBIE BEIMUYNHBL. Penars 3a1auy Ha BEIYMCIICHNE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyto OLEHKY JMHEWHBIX M YTJIOBBIX BEIUYHMH MIPEIMETOB B PEAIbHOM KU3HU, pa3MepoB
MPUPOJHBIX 00BEKTOB. Pa3zinuyare pa3Mepsl 3TUX 00BEKTOB MO MOPSAAKY BETUYHHBL.

CTpouTb 4epTEXH K TEOMETPUUECKUM 3a/1a4aM.

[lonb3oBaTbcs NMpHU3HAKaMU PAaBEHCTBA TPEYrOJBHUKOB, MCIOJb30BaTh MPU3HAKU M CBOWMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a/1ay.

IIpoBOAUTB JIOTUUECKUE PACCYKIECHHUS C UCIIOJIBb30BAHMEM T€OMETPUYECKUX TEOPEM.

Ilonb30BaTbcsl MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBONCTBOM MEIUaHBbI,
MIPOBEAEHHON K THIIOTEHY3€ MIPSMOYIOJIbHOIO TPEYTOJIbHUKA, B PEILICHUY FEOMETPUUECKUX 3a1a4.



OmnpenensTh MapauIeIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPbIEe 00pa3yeT ¢ HUMU CEKYIIas.
Onpenenars napajieIbHOCTh IPSIMBIX C OMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOUYEK OJHON IpPSIMOM 10
TOYEK JPYTrOU MPSMOM.

Pematp 3a1aun Ha KeT4aTou Oymare.

[IpoBOIUTH BBIYUCIIEHNS U HAXOUTh YUCIIOBbIE U OYKBEHHbIE 3HaUEHUS YTJIOB B F€OMETPUUECKUX
3a/la4yax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOI'OYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPH NEPECCUCHUH IBYX MapaUICIbHBIX MPSIMBIX CEKyIIeH. Pemars mpaktudeckue 3agaduu
Ha HaXOKJICHHUE YIJIOB.

Brnanerp moHSATHEM TeOMETPUYECKOTO MecTa TOYeK. YMETh OIpENeNsiTh OMUCCEKTpPHCY yria H
CEPEIMHHBIN NTEPIIEHIUKYIAP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOYEK.

@OopMyIIMpOBATH ONPEICICHUS OKPY)KHOCTM M Kpyra, XOpIAbl W JHaMeTpa OKPYKHOCTH,
II0JIb30BATHCS] X CBOMCTBAMH. ¥ METh IPUMEHSTH 3T CBOKCTBA IIPY PEIICHHUH 3a]a4.

Bianete moHATHEM ONMCAHHOM OKOJIO TPEYTOJIbBHHKA OKPYKHOCTH, YMETh HAaXOJIWUTh €€ LIEHTP.
[Tonb3oBatbest (hakTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYroJbHUKA NEPECEKAIOTCs B OJHON TOUKE, U
0 TOM, 4TO CE€PEIUHHBIE TEPIIEHIUKYIIAPBI K CTOPOHAM TPEYrOJIBHUKA [TEPECEKAIOTCS B OJTHOM TOUKE.

Brmagetp  moHsTMEM ~— KacaTeapbHOM K OKPYKHOCTH,  TIOJIb30BaTbCAd  TEOPEMOM O
MIEPIEHUKYJIIPHOCTH KacaTeJIbHOM U pajinyca, MPOBEIEHHOTO K TOUKE KACAHMUSL.

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

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

K xonity oOyuenus B 8 kiiacce 00yJaronuiics MmoayduT CIEIYIONUe TPEIMETHBIC PE3yIbTaThl:

Yucia 1 BbIYMCIEHUS

Hcnonb30BaTh HauaidbHbIE MIPEACTABICHHUS O MHOKECTBE JIEHCTBUTENIbHBIX YMCEN JJI CPaBHEHUS,
OKPYIJICHHS ¥ BBIYMCICHUM, N300paKaTh NEHCTBUTEIbHBIC YMCIIA TOYKAMU Ha KOOPAUHATHON TIPSIMOM.

[IpumeHsTh MOHSATHE apU(METUYECKOTO KBAJPAaTHOTO KOPHS, HAXOIUTh KBaJApaTHbIE KOPHU,
UCIOJIb3YS MPH HEOOXOIMMOCTH KaJbKYJSATOP, BBIOJIHATH MPeoOpa3oBaHUs BbIPAXKEHUH, COJEpKaIInX
KBaJIpaTHbIE KOPHU, UCTIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucy OOJBIIMX W MaJIbIX YHCEN C MOMOIIBIO0 JECATUYHBIX ApoOel U CTerneHei
yucna 10.

AsiredOpanyeckue BbIpaKeHUs!

[IpuMeHSTh MOHATHE CTENEHU C LIEJIbIM MOKa3aTeleM, BBINOJIHATh MPeoO0pa3oBaHus BbIpaKEHUM,
COJIeprKalIUX CTEMEHH C LEJIbIM TIOKa3aTelleM.

BbINoNHATE TOXAECTBEHHBIE MPeoOpa3oBaHMs PAllMOHATBHBIX BBIPAKEHUN HA OCHOBE MPABUI
JEUCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMH IPOOsSMU.

PacknaapiBaTh KBaJipaTHBINA TPEXUICH Ha MHOXKHUTEIH.

[IpumensaTh mpeoOpa3oBaHUs BBIPAXKEHUM [UIS pPEUICHHUS pa3IMYHbIX 3a7ad M3 MaTeMaTUKH,
CMEXHBIX MIPEJMETOB, U3 pealbHOU MPAKTHKHU.

YpaBHeHNns U HEpaABEHCTBA

Pemater nuHeliHble, KBaJpaTHBIE ypaBHEHUS M PallMOHAIbHBIE YPABHEHMSI, CBOMASAIIUECS K HUM,
CUCTEMBI IByX YPABHEHUH C IByMs II€PEMEHHBIMHU.

[IpoBoauTh TpOCTEWIINE HCCIAEAOBAHUS YPAaBHEHUH W CHUCTEM YPaBHEHUW, B TOM YHCIE C
MpUMEHeHHEeM TpaduyecKuX TMpeAcTaBlIeHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WIH CHCTEMa
ypaBHEHUH pEeIlIeHUs], €CITU UMEET, TO CKOJIBKO, U TIpoYee).

[lepexouTh OT CIOBECHON (OPMYITHPOBKH 3aadM K €€ anreOpanyecKoil MOJenu ¢ MOMOIIBIO
COCTaBJICHUSl YPaBHEHUSI WM CHUCTEMbl YPaBHEHUW, MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJTYYCHHBIN pe3ynbTar.

[IpuMeHsITh CBOWCTBA YHCIOBBIX HEPABEHCTB I CpPaBHEHHS, OIEHKU, peIlaTh JIMHEHHBIS
HEpaBEHCTBA C OJHON MEpEeMEHHOW M MX CHCTEMBI, JaBaTh I'paUUYecKyr0 WJUTIOCTPAIMI0 MHOKECTBA
pelieHuil HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.
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DOyHKUMA
[Torumatrh W WCHOJB30BaTh (DYHKIIMOHAIBHBIC TMOHITUS U S3bIK (TEPMUHBI, CHUMBOJMYCCKUE
0003HaYCHHsI), OMPENCNATh 3HaueHHWE (YHKIUU 10 3HAYCHHWIO apryMEHTa, OMpEIesATh CBONCTBA

¢byHKIMM 110 e€ TpaduKy.

CrpouTh rpaduKn dIeMeHTapHBIX (GyHKIMA Buma: y = k/x, y = x2, y = x3,y = x|, y = Vx,
OTIMCHIBATh CBOMCTBA YHCIOBOU (PYHKITUU 110 €€ TpaduKy.

I'eomerpus

Pacrnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJILHUKOB, UX AJIEMEHTHI, IOJIH30BATHCS KX CBOHCTBAMHU

IIPU pEeLIeHUH T€OMETPUUECKUX 3a/1ad.

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

Bnaners moHsiTueM cpeiHel JIMHUU TPEYroJIbHWKAa W Tpamneluy, IPUMEHATh WX CBOMCTBAa MpHU
penieHun reoMeTpuyeckux 3anad. [lomp3oBarecs TeopeMont Qaseca U TEOPEMON O IPONOPIIHMOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX JJIs PEelIeHUs IPaKTUYECKUX 3a/1ad.

[IpuMeHsTh pU3HAKY [10100USI TPEYTOJIbHUKOB B PELIEHUU T'€OMETPUUYECKHX 3a/1au.

[Tonb3oBarbest Teopemoi Iludaropa ans pemieHus TeOMETPUYECKUX M IMPAKTUYECKHX 3a/ad.
Crpouth MaTeMaTH4yeCKyl0 MOJENlb B MPAKTUYECKHX 3a7jadyax, CaMOCTOSTENIbHO JejaThb 4epTex u
HaXOJHUTh COOTBETCTBYIOIIHE JIUHBI.

Bnagerp mnoHATHSMHM CHHYyca, KOCHMHYCa W TaHI€HCa OCTpPOro yriia MpsSMOYTOJbHOTO
TpeyrojpHuKa. [10J1p30BaThCS ITUMU MOHITUSIMU JUIS PEIICHUS TPAKTHUECKUX 3a/1a4.

Boruncnsate (pa3auuHbIMH CHOCOOaMHU) IJIOLIAAb TPEYroJIbHUKA U IUJIOUIAJAW MHOTOYTOJIbHBIX
¢buryp (monb3yach, TIA€ HEOOXOIUMO, KaJIbKymsITopoMm). IIpuUMeHSTh NOJIy4YeHHbIE YMEHHUS B
IIPAKTUYECKHX 3a7a4ax.

Bnagers NOHATHAMM BIIMCAaHHOTO M LICHTPAJIBHOTO YIjla, MCIOJIB30BAaTh TEOPEMBI O BIHCAHHBIX
yriax, yrjax MexAy XopaamMHu (CeKyIlMMH) U Yrile MeXJy KacaTeJbHOM M XOpIOW INpH pelIeHUuu
Tr€OMETPUYECKUX 3a1a4.

Brnagere MOHATHMEM ONMCAHHOTO YETBIPEXYTOJbHUKA, IPUMEHATH CBOWCTBA OIMCAHHOTO
YETBIPEXYTOJIbHUKA TP PEILICHNUH 3aJau.

[IpyMeHATh MOJTYYEHHBIE 3HAHUS HAa NPAKTUKE — CTPOUTh MAaTEMAaTHYECKUE MOJENH Ul 3a1ad
peambHOW JKM3HM M IPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHUS C NPUMEHEHHEM MOA0OHs U
TPUTOHOMETPHH (TI0JIB3YSCh, 1€ HEOOXOIUMO, KAJIBKYIIATOPOM).
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3. TemaTnueckoe miIaHUpoBaHue yuedOHoro kypca «Ilpakrukym no Mmarematuke»

7 KJacc
Ne o/ Tema Kou-Bo DJIeKTpOHHbIe N poBbIE
yacoB/na | o0pa3oBaTeibHbIE pecypchl
Ta
1-3  |Apudmernueckue OecTBUS ¢ 3
parMoOHATEHBIMA YHCITAMU 8.09;15.09;
22.09
4 CMexHbIe U BEpTUKAJIbHBIE YIJIbI 1 bubnuorexa [JOK
29.09 https://m.edsoo.ru/8866c7be
5 CremneHb ¢ HaTypaJbHBIM TTOKa3aTeIeM 1 bubnuotexa [JOK
6.10 https://m.eds00.ru/7f4218be
6-7 | Pemenue oCHOBHBIX 33/1a4 Ha APOOU, MPOLIEHTHI U3 2
peaslbHOM MPaKTUKU 13.10
8 Peanenble  3aBucumoctu. Ilpsmas u 1
oOparHast IPONOPIUOHATEHOCTH 20.10
9 Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB 1 bubnuoreka [IOK
10.11 https://m.eds00.ru/8866e01e
10 |IIpeoOpa3oBanue OYKBEHHBIX BBIpa)XCHHH, 1 bubnuoreka [IOK
PAaCKpBITHE CKOOOK M MNPUBEIEHUE IMOJOOHBIX 17.11 https://m.edsoo.ru/7f41fafa
cllaraéMbIX
11 [Tpuznaku paBEeHCTBA MPSMOYTOJIbHBIX 1 bubnuorexa [JOK
TPEYroJIbHUKOB 24.11 https://m.edso0o.ru/8866e9ec
12 CBoiICTBa CTENEHU C HATYpPaJIbHBIM NIOKA3aTEIEM 1 bubnuorexa [JOK
112 https://m.edsoo.ru/7f42154¢
13 PaBHOOGeIpeHHbIE 1 PABHOCTOPOHHUE 1 bubnuorexa [JOK
TPEYTrOJIbHUKH 8.12 https://m.eds00.ru/8866d880
14 CrnoxeHue, BBIUUTaHUE, YMHOXKEHNUE MHOTOUJIICHOB 1 bu6nmoreka [JOK
15.12 https://m.edsoo.ru/7f422fca
15 [Ipuznaku u CBOICTBa  paBHOOEIPEHHOT 1 bubnuoreka [JOK
TPEYroJIbHUKA o| 2212 https://m.eds00.ru/8866d880
16 | DopMyIibl COKpaIIEHHOTO YMHOKEHHUS 1 bubnuoreka LIOK
29.12 https://m.edsoo.ru/7f4251d0
17 PaznoxxeHne MHOTOYJIEHOB Ha MHOXKUTEIN 1 bu6mmoreka [JOK
12.01 https://m.edsoo.ru/7f4239de
18 T[IpsAMOYToNbHBIH TpeyroibHUK ¢ yrioM B 30° 1 bubnuorexa [IOK
19.01 https://m.eds00.ru/8866eb22
19  |JIuHeliHOe ypaBHEHHME C OJHOHU 1 bubnuorexa [IOK
MEPEMEHHOM, PEIIeHHE TMHEHHBIX 26.01 https://m.edsoo.ru/7f420482
YpaBHEHUH
20 Haxpect JeXKaIue, COOTBETCTBEHHBIE 1 bubnmoreka [JOK
OJIHOCTOPOHHUE YIJIBI, o0pa3zoBaHHbIE 2.02

IIpH




IIEPECCUCHUH NapAIUICIIBHBIX NPAMBIX CEKYLIEH

https://m.eds00.ru/88661086

21 Pemrenne 3amau ¢ noMOLIBIO YpaBHEHUI 1 bubnuorexa [JOK
9.02 https://m.eds00.ru/7f420e6e

22 |Cucrema [IByX JIMHEWHBIX YpaBHEHHH C JABYMS 1 bubnuorexa [JOK
HIEPEMEHHBIMH 16.02 | https://m.edsoo.ru/7f42836¢

23 | CymMma yrioB TpeyrojbHHUKa 1 bubnuorexa [JOK
23.02 | https://m.edsoo.ru/8866f630

24-25 |Pewmenue cucreM ypaBHEHUI 2 bubnuorexa [JOK
2.03:9.03| https://m.edsoo.ru/7f4287d6

26  |KacarenbHas K OKPY>KHOCTH 1 bubnuotexa [JOK
16.03 https://m.edsoo.ru/88670e9a

27  |IlpsmoyroabHas cucreMa KOOpAWHAT Ha INIOCKOCTH 1 bubnuoreka [IOK
23.03 https://m.edsoo.ru/7f41ed80

28  |YrteHue rpapuKoB peaabHbIX 3aBUCUMOCTEI 1 bubnuoreka [JOK
6.04 https://m.edsoo.ru/7f41ea24

29 OKpyXHOCTb, ONIMCAHHAsA OKOJIO TPEYTOJIbHUKA 1 bubnuoreka [IOK
13.04 | https://m.edsoo.ru/88670a62

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

31 [TocTpoenune rpaduka TMHEHHOM QyHKIUN 1 bubnuorexa [JOK
27.04 | https://m.edsoo.ru/7f426d1e

32-34 |IloBTOpEHHE OCHOBHBIX MOHSITHI U METOJIOB Kypca 7 3 bubnuorexa [JOK
KJ1acca, 0000IeHHEe 3HAHUI 4.05; https://m.edsoo.ru/7{429c6¢

11.05; Bubmuoreka ITOK
18.05 https://m.edsoo.ru/7f429f32

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

Hroro 34

TemaTnueckoe miannpoBanue yueOHoro kypca «IlIpakrukym nmo mareMaTuke»

8 knace
Ne i/ Tema Koa-Bo | DaexkTponnbie nugpoBbie
4yacoB | o0pa3oBaTe/bHbIE PeCypChl
1 JleicTBYS ¢ pallMOHAJIBHBIMY YHCIIaMH 1
8.09
2 JleicTBUTENbHBIE YHCIIa 1
15.09
3 CBoiicTBa apu(MeTHYECKHX KBaIPAaTHBIX KOpHEH 1 bubnuorexa [IOK
22.09 https://m.edsoo.ru/7{42d862
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4 [Tapannenorpamm, 4acTHBIE Clly4au 1 bubnuoteka [IOK
29.09
napajuiesiorpaMmma, ux MpUu3Haky U CBOMCTBA https://m.edsoo.ru/88671af2
bubmuoreka [IOK
https://m.edsoo.ru/8867209¢
5 Tpaneuus 1 bubnuoteka [JOK
6.10 https://m.eds00.ru/88672858
6 ITpeoGpaszoBanue YHCIIOBBIX BBIp)KECHUH, 1 bubnuorexa [JOK
COZIEpPIKALIMX KBAPATHBIE KOPHH 13.10 | https://m.edsoo.ru/7f42e262
7-8 | CBolicTBa CTEIEHU C IIEJIBIM IIOKA3aTeIEM 2 bu6moreka [IOK
20.10; | https://m.edsoo.ru/7f435ed6
10.11
9 Cpennsisi JUHUSL TPEYroJIbHUKA, CPEIHSS JIUHUS 1 bubnuotexa [JOK
Tparnenun 17.11 https://m.edsoo.ru/88672e0c
bu6moreka [IOK
https://m.edsoo.ru/88672358
10 AnrebOpandeckas 1poob 1 bu6moreka [IOK
24.11 https://m.edsoo.ru/7f430382
11 Coxkpaienue apooeit 1 bubnuorexa [JOK
112 https://m.edsoo.ru/7f430f44
12 CroxeHue, BbIYUTAHUE, YMHOXKEHUE U JCJICHHUE 1 bu6moreka [IOK
anredpanyeckux apooeit 8.12 https://m.edsoo.ru/7f431a20
13 Tpu npusHaka nogo006us TPEYroJIbHUKOB 1 bubnuorexa [JOK
15.12 | https://m.edsoo.ru/88673bae
14 |IIpeoOpazoBanue BBIPKCHUH, coJiepKaIux 1 bubnuoreka [JOK
anredpanueckue Qpoou 22,12 | https://m.edsoo.ru/7f432736
15 HenonHoe kBaspaTHOE ypaBHEHUE 1 bubnuorexa [JOK
29.12 | https://m.edsoo.ru/7f42eela
16 DopmyIb IS IUIOLA AN TPEYroJIbHUKA, 1 bu6nmoreka [JOK
napajenorpaMma 1201 | https://m.eds00.ru/88674860
17 ®opmyna KOpHEN KBaJPaTHOTO YpaBHEHHS 1 bubnuoreka [JOK
19.01 https://m.edsoo.ru/7f42f158
18  |IImomaau mogo6HbBIX GUTYyp 1
26.01
19 [Ipocreiinme ApoOHO-pallMOHATFHBIC YPABHEHHUS 1 bubnunoreka [JOK
2.02 https://m.edsoo.ru/7f432b6e
20-21 |Pemenune cucreM JByX YpPaBHEHHH C  JBYMs 2
[IEpPEMEHHBIMHU 2.02;
9.02.
22 |Teopema Iludaropa u ee npumeHeHue 1 bubnuorexa [IOK
16.02 | https://m.edsoo0.ru/88675918
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23 Pemrenne TEKCTOBBIX 3a7a4 € IIOMOLIBIO CHCTEM 1
yYpaBHEHUI 23.02
24 |OmpeneneHue  TPUTOHOMETPUUYECKUX byHKUIMI 1 bubnuorexa [JOK
OCTPOTO  yrjla MpPAMOYTOJBHOTO  TpeyroybHuka,| 2.03 https://m.edso0.ru/88675d32
TPUTOHOMETPHUYECKHE COOTHOIIICHUS B
PSIMOYTOJIBHOM TPEYTOJIbHUKE
25 JIuneliHbIE HEpAaBEHCTBA C OJHOM NEPEMEHHOM M UX 1 bubnuorexa [JOK
pelienue 9.03 https://m.eds00.ru/7f42¢840
26 |Cucrembl  JUHEWHBIX  HEPAaBEHCTB C  OJHOUN 1 bubnuoreka [IOK
MIEPEMEHHOM U UX pelIeHHe 16.03 https://m.edsoo.ru/7f42cb88
27 BnucanHubie 1 IEHTpaIbHBIE YIIIBI 1 bubnuoreka [IOK
23.03 | https://m.edsoo.ru/8al415b2
28  |BnmcaHHBIE M ONHCAaHHBIC YETHIPEXYTOJBLHUKHU, UX 1 bubnuoreka [IOK
NPHU3HAKA ¥ CBOKWCTBA 6.04 https://m.eds00.ru/8a140f86
29 OyHKIMA 1 bubnuoreka [IOK
13.04 https://m.edsoo.ru/7f433c12
30 [IpumeHeHre CBOWCTB BIHUCAHHBIX M OIMHUCAHHBIX 1
YeTHIPEXYTOJBHUKOB TIPH perieHnn reomerpuueckux | 20.04
3a/a4
31 I'umepOomna 1 bubnuoreka [IOK
27.04 https://m.edsoo.ru/7f434bbc
32  |dynkuuu y =x3, y = x?, y = VX, y = [X|; rpaduueckoe 14.05 bubnuorexa [IOK
peuieHue ypaBHEHU U CUCTEM YpaBHEHUM https://m.edsoo.ru/7f434d38
33-34 |IloBTOpEHHE OCHOBHBIX OHATUM U METOJIOB KYpCOB 8 2 bubnuorexa [JOK
KJacca, 0000IeHre 3HAaHU I 11.05; https://m.edsoo.ru/7f4371aa
18.05 bu6mmoreka [IOK
https://m.edsoo.ru/8al41ddc
Hroro 34

C y4€TOM pa60qe171 IIporpaMmbl BOCIIMTaAHHA BOCIIUTATEIbHBIH MOTEHIHAJ YPOKaA pCATIN3YyECTCA

yepes:

®  YCTAaHOBJICHHE JIOBEPUTEIIBHBIX OTHOLIEHHH MEXAYy YUYMTEIEM M €ro Y4YEeHHKaMH,
CMOCOOCTBYIOIIMX TO3UTUBHOMY BOCIPHATUIO  y4al[UMHCS
MPUBJICUEHUIO X BHUMAaHUA K 00CyX/1aeMoi Ha ypoke MH(OpMAIMK, aKTUBU3ALMU UX TIO3HABATEIbHON
JESITETbHOCTH;

TpeboBaHMII W Tpochd yuuTens,

® no0y:KIeHue MIKOJIFHUKOB COOMIONATh Ha YPOKE OOMICTIPUHATHIE HOPMBI TOBEACHHUSI, TPaBHIIa
oOmeHnss co crapmuMu (y4UTENssMHU) M CBEPCTHUKAMHU (IIKOJbHUKAMHU), MPUHIMIBI Yy4eOHOI
JTUCIHIUIMHBI U CAMOOPTraHU3allNu;

® JqpUBJIeY€HME€ BHMMAaHMSA IIKOJbHHUKOB K IICHHOCTHOMY AacCIEKTy HM3y4Ya€MbIX Ha YpOKax
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SBIICHUM, OpraHu3anus MX paboTHl C MOJydyaeMOW Ha YpOKE COLMAIbHO 3HAYMMOMN WHpopmanueil —
WHUIMUPOBAHUE €€ 00CYKICHHS, BHICKA3bIBAaHHSI YUAIIMUMUCS CBOETO MHEHHS I10 €€ MOBOAY, BBIPAOOTKH
CBOEI0 K HEll OTHOIIICHUS;
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®  JCHOJb30BAaHHME BOCIIMTATEIbHBIX BO3MOXKHOCTEM COJEp)KaHUs Yy4eOHOIO IMpeaMeTa 4depes
JEMOHCTpALMI0  JETSIM  IPUMEPOB  OTBETCTBEHHOI'O, TI'PAXIAHCKOIO  IIOBEJIEHUS, IPOSBICHUS
YeJIOBEKOIIO0US U 100pOCEpIeUHOCTH, Yepe3 M0A00P COOTBETCTBYIOIIMX TEKCTOB JJIsl UYTCHHS, 3a7a4 s
pereHust, TpoOJIEeMHBIX CUTYalui sl 0OCY>KICHHS B KJlacce;

® [pUMEHeHHe Ha YPOKE MHTEPAKTUBHBIX (OpM pabOThl ydalIMXCs: UHTEJUIEKTYaJIbHbBIX TP,
CTUMYJIMPYIOIIMX IT03HABATEIbHYI0 MOTUBALIMIO IIKOJBHHUKOB; IUIAKTHYECKOT 0 TeaTpa, e MOJy4YEeHHbIE
Ha ypOKe€ 3HaHMs OOBITPbIBAIOTCSA B TeaTpalbHBIX MOCTAHOBKAX; JAUCKYCCHIl, KOTOpPBIE NAIOT yYallUMCs
BO3MOXHOCTb ITPHOOPECTHU OMBIT BEJEHHSI KOHCTPYKTUBHOTO J1Majora; IpyIninoBoil paboTel uin paboTh B
napax, KOTOpbI€ yJaT IIKOJIbHUKOB KOMaH/IHOM paboTe M B3aMMOICHCTBHIO C APYTUMH JETbMU;

® BKJIIOYeHHE B YPOK UTPOBBIX MPOLEAYpP, KOTOPHIE MOMOTAIOT TOIICPKATh MOTUBALIHIO JIETEH
K MOJIY4CHUIO 3HaHHI>i, HaJIAXKUBAHUIO ITO3UTUBHLIX MEXKINYHOCTHEIX OTHOIICHUI B KJacce, IIOMOTrarT
YCTaHOBJICHUIO TOOpOKeNaTeaIbHOM aTMOC(Ephl BO BpeEMs ypoKa;

e opranm3zauMs medcTBa MOTUBHUPOBAHHBIX M OSPYAUPOBAHHBIX Y4YallUXCid HaA HUX
HEYCHEBAOIUMHN  OJHOKJIACCHUKAMH, JAIOMIEr0  IIKOJbHUKAM  COLMAJIBHO  3HAYUMBIM  OIBIT
COTPYIHMYECTBA U B3aUMHOW ITOMOIIIH;

® HHUIMUPOBAHHME M MOIEPHKKA HCCIIEIOBATEIBCKON JACATEIHPHOCTH IIKOJBHUKOB B pamMKax
peanu3alnui MU WHIUBUIYAIBHBIX U TPYIIIOBBIX UCCIIEI0BATEIBCKUX TPOEKTOB, YTO JIACT MIKOJbLHUKAM
BO3MOXHOCTh TPHOOPECTH HAaBBIK CAMOCTOSITEIbHOTO PELIEHUS TEOPEeTHYECKOM MpoOIeMbl, HaBBIK
TeHepUPOBAHUS U 0POPMIIEHHSI COOCTBEHHBIX MM, HaBbIK YBaKUTEIHLHOTO OTHOLIEHUS K UY)KUM HIIESIM,
opopMIIEHHBIM B paboTax Jpyrux HcciefoBareiei, HaBbIK MYOJWYHOTO BBICTYIUIGHHUS TMEpes
ayIUTOpUEH, apryMeHTUPOBAHUS U OTCTaUBaHUS CBOEH TOUKU 3pEHUSL.

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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O

MMPOIECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

» Anre6pa, 8 kitacc/ Makaperues FO.H., Munmtok H.I'., Hemikos K.W. u npyrue; noa peaakiueit
TemsikoBckoro C.A., AkinonepHoe oomiectBo «M3marenscTBo «IIpocBenienne»
» Anre6pa, 7 kiacc/ MaxkaperueB FO.H., Munmiok H.I'., HemkoB K.W. u npyrue; nox peaakmuei

TensakoBCKOTO CA, AKLII/IOHepHOe O6H.[€CTBO «31aTeabCTBO ((HpOCBeH_IeHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Bbubnuorexu I_II/I(I)pOBOF O O6p8.30BaTC.HBHOF O KOHTCHTA
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