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HHOACHUTEJBHAA 3AIINCKA

Anrebpa sBISETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro o0Opa3oBaHMs: OHA 00eCreYnBaeT
U3Y4YE€HHE JAPYTUX IUCIMIUIMH, KaK €CTeCTBEHHO-HAy4YHOTO, TaK W TYMaHUTapHOrO IMKJIOB, €€
OCBOCHHE HEOOXOAMMO MJIs NPOJOJDKEHHS 0Opa3oBaHUs W B IOBCEIHEBHOW XH3HH. Pa3Butne y
oOy4aroluXcsi Hay4HbIX MPEJICTaBICHUM O TMPOUCXOXKICHUM U CYHUIHOCTH alreOpandecKkux
abcTpakuui, crocobe OTpaKeHHsT MATEeMaTHYeCKOW HayKoW SIBJICHMH W TPOIECCOB B NPHUPOJAE U
oO1iecTBe, POl MAaTEMaTHYECKOT0 MOICTMPOBAHNS B HAYyYHOM [MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHUSI U KAYECTB MBIIUICHUS, HEOOXOAUMBIX JUIS aJaNTalld B
COBpeMeHHOM Iu(dpoBoM ob1iecTBe. M3yuenue anreOpsl o0ecredynBaeT pa3BUTHE YMEHHS HAOII01aTh,
CpaBHUBAaTh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTh CBOM JCHCTBUS W BBIBOJABI, (OPMYIHPOBATH YTBEPHKICHUS.
OcBoeHne Kypca aireOpbl OOECIICUMBAET PA3BUTHE JIOTMYECKOTO MBIIIICHUS OOyYaIOUIUXCs: OHU
UCIONIB3YIOT JEAYKTHUBHBIE U HMHIYKTHUBHBIE pacCyXIEHHUs, OOOOIIeHHEe U KOHKPETU3ALHIO,
abctparupoBanne u aHajoruro. OOydeHme anreOpe MpearnonaraeT 3HAYUTEIBHBIM O00BEM
CaMOCTOSITENILHOM 1eATeIbHOCTH 00YUYaIOLIUXCs, IO3TOMY CAMOCTOSATEIbHOE PEIICHUE 3a1a4 SABIISETCS
peanu3anyeil AeITeTbHOCTHOTO MPUHITUIA 00ydeHHS.

B cTpykrype nporpammbl yueOHOTO Kypca «Anredpay Jjisi OCHOBHOTO 00111ero o0pa3oBaHusl OCHOBHOE
MECTO 3aHMMAIOT CO/ICPIKATEIbHO-METOAMYECKUE JTHHNN: «HUCTa U BBRIYUCICHHS», «ANreOpandeckue
BBIpOXKEHUS», «YpaBHEHUS M HepaBeHCTBay, «DyHkium». Kaxmas u3 3TUX copepKareabHO-
METOAMYECKUX JMHUN Pa3BHBACTCS HA MPOTSHKCHUU TPEX JIET M3YYEHHS Kypca, B3aMMOJEHCTBYS C
JIPYTUMHU €ro JIMHUAMU. B Xoxe m3ydeHuss yueOHOro Kypca OOy4aromUMCs MPHUXOAUTCS JIOTMUECKU
paccykIarh, HCIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3M C 3THM B Iporpammy
yueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPEICTaBICHHBIE BO BCEX
OCHOBHBIX pa3Jielax MaTeMaTH4ecKoro 00pa3oBaHus U CIIOCOOCTBYIOIIHE OBJIAICHUIO 00YJarOIIUMUCS
OCHOB YHMBEPCAJIBHOI'O MaTeMaTH4yeckoro sizbika. Coaep)kaTeIbHOM U CTPYKTYPHOM OCOOCHHOCTBHIO
yueOHOro Kypca «Anredpay» siBIsIeTCS €ro UHTErPUPOBAaHHBIN XapakTep.

Conepxanne nuHUM «Yucla W BBIUUCIEHUS» CIY)KUT OCHOBOW JUIl JalbHEHIIEro H3y4eHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy O0YYarOUIMXCS JIOTUYECKOTO MBILUIEHUS, (OPMHUPOBAHUIO
YMEHUS T0JIb30BATHCS AITOPUTMAMH, a TAK)XKe MPHOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX
JUTSL TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBSI3aHO C palMOHAJIBHBIMH M HUPPAlMOHAIBHBIMM YHCIaMH, (OPMHPOBAHHUEM IPEICTaBICHUN O
JEHCTBUTEIIFHOM YHCIIe. 3aBEepIICHHUE OCBOSHUS YHCIOBOH JMHUM OTHECEHO K CpelHEMY O0memMy
00pa3oBaHHUIo.

Copepxanue IByX anreOpanueckux JHMHUN — «AnreOpanyeckue BBIpaXEHHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CHOcOOCTBYeT (opMUpOBaHUIO y OOyyaromMXcsl MaTeMaTHYecKoro arnrapara,
HEOOXOAMMOTO JUIsi  pEIIeHWs 3a7ad MaTeMaTHKH, CMEXHBIX TMPEIMETOB U  IPAKTHKO-
OpPMEHTUPOBAaHHBIX 3a1ady. Ha ypoBHe OCHOBHOro oO0Imero oOpa3oBaHHs Y4eOHBIH MaTepHuai
TPYIITUPYETCS BOKPYT PAIlMOHANBHBIX BBIpaKEHUH. AnreOpa JEeMOHCTPHPYET 3HAaYCHHE MATeMaTHKH
KaK sI3bIKa JUIS TIOCTPOEHUSI MaTeMaTHUECKUX MOJIEJeH, ONMHUCaHHUs MPOIECCOB M SBJICHUH peasbHOTO
mupa. B 3amaum oOydeHus anreOpe BXOAAT TaKKe albHEHIIee pa3BUTHE AITOPUTMUYECKOTO
MBILUIEHUS,, HEOOXOAMMOT0, B YacTHOCTH, JJIsI OCBOEHHUS Kypca HMH(OpPMATHKH, U OBJIAJCHUE
HaBBIKAMH JIENYKTHBHBIX paccyxkiaeHuid. [IpeoOpa3oBaHne CHMBOJBHBIX (OpM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHMs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUYECTBY.

Coneprxanne GyHKIIMOHATBHO-TpadUUECKON JIMHUN HAIIEJICHO HA MOJydYeHne 00yJaromUMHUCs 3HAHUI
0 (QYHKUMAX KaK BaXHEHIIeHl MaTeMaTHUecKol MOJeNd Ui ONHCAaHUS U HCCIIEIOBaHUS
Pa3HOOOPAa3HBIX MPOIECCOB M SIBIICHUN B TIpUpoze U oOmiecTBe. M3yuenne marepuana criocoOCTBYET



Pa3BUTHUIO Yy OOYYarOMIMXCS YMEHHUS HCIOJB30BaTh PA3JIMYHBIC BBIPA3UTEILHBIC CPEACTBA S3BIKA
MaTEeMaTHUKd — CJOBECHbIE, CHMBOJHMYECKHE, TrpaduyecKkre, BHOCUT BKJIad B (OpMUpPOBAHUE
MPEJCTAaBICHUN O POJIM MAaTEMAaTHKHU B Pa3BUTHH IUBWIIN3ALUHI U KYJIbTYPHI.

CoracHo yuyeOHOMY IIaHy B 7—9 Kitaccax m3ydaercs yueOHBIN Kypc «Anredpay, KOTOPBIH BKIIOYACT
CIIEAYIOIIME OCHOBHBIE pasfenbl coiepxkaHus: «Yucna u  BBIYMCICHHUA», «Anredpanueckue
BBIPXKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha uzyuenmne yueOHoro xypca «Anredpa» orBomutcs 306 ygacoB: B 7 kiacce — 102 gaca (3 ygaca B
Heneno), B 8 kiracce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B HeJenio).

I'eomeTpusi KaK OJMH M3 OCHOBHBIX pa3JIeJIOB IIKOJIbHOM MaTeMaTHKH, MMEIOLIUI CBOEH LEIbIo
o0ecreynTh M3y4eHHE CBOHCTB M pa3MepoB (Uryp, WX OTHOUICHWH M B3aUMHOE PACIIOIOXKEHUE,
OIMPAETCSl HA JIOTMUYECKYIO, J0KA3aTelbHYIO JIMHUIO. LIeHHOCTh M3yueHHs reoMeTpUu Ha YpOBHE
OCHOBHOTO 00mero oOpa3oBaHUS 3aKJIIOYAeTCs B TOM, YTO OOYYAIOIIMKCS YYUTCS TNPOBOAMTH
JI0Ka3aTelbHbIE PACCYKICHUS, CTPOUTh JIOTHUECKUE YMO3AKIIOYEHHUs, JIOKa3blBaTh HWCTUHHBIE
YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYNKACHUS «OT MPOTHBHOTO»,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATh OOpPATHBIE YTBEPKACHUS.

Bropoii 1enpio u3y4eHusi TeOMETPUH SIBIISICTCST MCTIOIB30BaHUE €€ KaK MHCTPYMEHTa MpPU pPEelICHUU
KaKk MaTeMaTM4YeCKUX, TaK M [PaKTMYECKUX 3aJad, BCTPEYAIOIIUXCS B pealbHON >KHU3HU.
OOyuaronmiicsi TOHKEH HAYYUTHCS OMPEACTUTh T€OMETPUIECKYIO (DUTYpY, ONUCATh CIIOBAMHU JJAHHBIH
4epTEéK WM PUCYHOK, HAWTH IUIOIIAJb 3E€MEJIbHOTO y4yacTKa, paccuuTaTb HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Ka0essi Wik TpebyeMble pa3Mephl rapaxka sl aBTOMOOUIISI. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCINTENIbHAS JIMHUS B M3Y4eHUU reoMeTpuu. [Ipu pemeHun 3anad HpakTUYECKOTrO
XapakTepa OOyYalOUIMiCS Y4YUTCS CTPOUTh MAaTEeMAaTUYECKHE MOJENM pEeAIbHBIX JKU3HEHHBIX
CUTYyallUi, MPOBOAMTH BHIYMCICHUS U OLEHUBATh a/IeKBATHOCTh MOJIYYEHHOIO Pe3ysbTaTa.

Kpaiine Ba)XHO MOTYEPKUBATH CBSI3U TEOMETPHUU C APYTUMH YYSOHBIMH TpEIMETaMH, MOTHBUPOBAThH
UCIOJb30BaTh ONpEAETICHUsS TeOMETPUYECKHX (UIYyp M HOHATHH, IE€MOHCTPUPOBATh INPUMEHEHHE
MOJTyYCHHBIX YMEHUH B ()M3MKE W TEXHUKE. DTH CBSI3U HamOolee spKO BUAHBI B TeMax «BekTopbiy,
«Tpuronomerpuyeckre cooTHomeHusm», «Meroa koopaunat» u «Teopema [Iudaropar.

VueOubiii kypc «l'eomerpusi» BKIIOYAaET CIEAYIOIIME OCHOBHBIE pa3/eibl  COAEPIKAHMS:
«"'eomerpuueckue (GUrypbl U UX CBOWCTBay, «M3MepeHHe reoMeTpHUeCcCKUX BEINYHUH», «JleKapTOBbI
KOOPJMHATHI Ha TUIOCKOCTHY, «BekToph», «/IBmkenus miockoctny, «I[IpeodpazoBanus mogo0us».

Ha u3yuyenue yuebnoro xypca «l'eomerpus» orBoautcs 204 yaca: B 7 kinacce — 68 yacoB (2 vaca B
HeJeNno), B 8 kitacce — 68 yacoB (2 4aca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B HEZCIIO).

COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucna v BbIYMCICHUA

JlpoOu 0OBIKHOBEHHBIE U AECATHYHBIE, IEpeXo OT o HOH (HopMbI 3anucu aApodeit k apyroil. [Tonstue
palMoOHaJIBHOTO  YWCJIA,  3alUCh, CPAaBHEHHME,  YHOPSAOYMBAHUE  PAllMOHANbHBIX  YHCEN.
Apudmernueckue neiCcTBUS C pallMOHAIBHBIMHU YKMcIaMU. PemieHue 3agay U3 peaabHOM MPaKTHKH Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpellelieHue, MpeoOpa3oBaHWE BBIPAKEHUH Ha OCHOBE
orpezeNieHus, 3anuch 00abIKX yncel. [IpoleHTsl, 3annuch NPOIeHTOB B BUJIE IpoOU U ApoOu B BHJE
IIPOLIEHTOB. TpY OCHOBHBIE 331a4y Ha MPOLIEHTHI, PEILIEHUE 3a7a4 U3 PEAIbHOM MPaKTUKH.
[IpumeHeHne MpU3HAKOB IETUMOCTH, Pa3IoKeHNE Ha MHOKUTETN HATypaIbHBIX YHCEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U 00OpaTHas MPOMOPIUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs!

IlepemeHHbIE, YNCIIOBOE 3HAUYEHUE BBIPAXKEHUS ¢ IEPEMEHHOM. [lonmycThMble 3HAaUEHUs IEPEMEHHBIX.
[IpencraBienue 3aBUCUMOCTH MEXAY BeIMYMHAMU B BHUAe (opmynbl. Beranciaenus nmo ¢gopmynam.



[IpeoOpa3oBanue OyKBEHHBIX BBIPOKEHHH, TOXXIECTBEHHO paBHbIC BBIPAKEHUS, IpaBUIIa
npeoOpa3oBaHusl CyMM U IpPOU3BEACHUM, MpaBUiIa PACKPBITUS CKOOOK M HPHUBEICHUS IOJOOHBIX
CJIaraeMblIX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM IT0KA3aTEIIEM.

Opnowienbl u MHorouiaeHsl. CreneHb MHorowieHa. CroXeHHE, BBIYUTAHUE, YMHOMKEHUE
MHOro4JeHOB. POpMyJIbI COKPALIEHHOIO YMHOXKECHMS: KBaApaT CyMMbI U KBaJapar pa3zHocTH. Dopmyiia
Pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWICHOB HA MHOXKHUTEIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHME, KOPEHb YpaBHEHUS, IIPaBUJIa IPE0OpPa30BaHUsl yPaBHEHUS, PABHOCWIIBHOCTh YPABHEHU.
JluHeitHoe ypaBHEHHE C OJIHOM MEPEMEHHOM, YKMCJIO KOpPHEW JIMHEHMHOTO ypaBHEHHUS, PpELICHUE
JUHENHbIX ypaBHeHUI. CocTaBiieHUE ypaBHEHUH IO YCJIOBMIO 3ajaud. PelieHue TEeKCTOBBIX 3ajad ¢
IIOMOUIBIO YPaBHEHUH.

JIuneitHOe ypaBHEHHE C IByMs NEpEeMEHHBIMH U ero rpaduk. Cucrema IByX JTUHEHHBIX YpaBHEHHUH C
IBYMsl IepeMeHHbIMU. PemieHne cucteMm ypaBHEHHMH cIIOCOOOM IOACTaHOBKU. [Ipumeps! perieHus
TEKCTOBBIX 33124 C [IOMOLIbIO CUCTEM YPABHEHUM.

DOyHKIUH

Koopaunara Toukum Ha mnpsaMoi. UucioBble npomexyTku. PaccTossHme Mexay IByMs TOYKaMHU
KOOpJAMHATHOM NPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcmycca u OpJHHATA TOYKH HA KOOPJMHATHOU
wiockoctu. [Ipumeps! rpadukoB, 3a1aHHbIX GopMyiaamu. UTeHHne rpauKoB peabHbIX 3aBUCUMOCTEH.
[onsarue ¢pynkumu. ['padux pyaxmmm. CoiictBa ¢pyHkumii. Jlnnelinas ¢pynkuus, e€ rpapuk. ['papuk
¢bynkuuu y = |X|. ['padudeckoe perieHre TMHEHHBIX YPaBHEHHUH M CHCTEM JIMHEHHBIX YPaBHCHUIA.

8 KVIACC

Yuciia 1 BbIYHCICHUSA

KBanparusiii kopenb u3 uucna. [lonstue o0 mppanuoHanbHOM uucie. JlecaTuuHble TpUOIMKEHUS
uppalnvoHaIbHbIX 4Yuces. CBoHCTBa apu(METHUECKUX KBAJApPATHBIX KOPHEH M MX IMPUMEHEHHE K
Mpeo0pa30BaHUIO YUCIIOBBIX BbIPAXKEHUH U BHIYUCIEHUSIM. [leficTBUTENbHBIE YKCTIA.

Crenens ¢ nenslM Mokasaresiem U e€ cBoiictsa. CTaHgapTHas 3alnch YHUCIa.

Auaredpanyeckue BbIpaKeHHs

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAPATHOIO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanyeckass aApoOb. OcHOBHOe CBOICTBO anredOpanmdeckoil apobu. CriokeHue, BbIYUTAHHE,
YMHOXKEHHeE, JeJIeHne areOpandeckux aApooeil. ParrionanbHble BIpakeHHs U UX IpeoOpa3oBaHue.
YpaBHeHHsI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Qopmysa KOpHEiHl KBajapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOJAIIMXCS K JMHEMHBIM W KBaapaTHBIM. [Ipocreiimme ApoOHO-paloOHaNbHbBIE
YPaBHEHUH.

I'padnueckas uHTEpIpeTalys ypaBHEHUN C IBYMsI IEPEMEHHBIMU U CHUCTEM JIMHEHHBIX YpaBHEHHH ¢
IBYMs IepeMEHHBIMU. [IprMepsI pelieHns CUCTEM HEJIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMH.
Pemrenue TekCTOBBIX 3a71a4 anreOpandeckuM CIiocoOOM.

UucnoBble HepaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OJHOM IepeMeHHON. PaBHOCHIIBHOCTB
HEpaBEHCTB. JIMHElHbIE HEPABEHCTBA ¢ OAHON epeMeHHOW. CUCTEMBI JINHEWHBIX HEPABEHCTB C OJTHOU
[IEPEMEHHOM.

DOyHKIUT

[Tonarue ¢ynkiuu. OGnacTh omnpeneneHrus U MHOXECTBO 3HaueHUi ¢(yHkuuu. CrocoObl 3a1aHus
GbyHKIUH.

I'papux ¢ynkumu. Urenue cBoiictB (yHkiuu no e€ rpaduxy. Ilpumepsl rpadukoB ¢GyHKIMIA,
OTPaXKAIOIINX PEATbHBIE IPOLIECCHI.

@DyHKIIUHM, OMMCHIBAIOIINE TMPSAMYI0 U OOpaTHYIO MPONOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX TpadHKH.
Oynxman Y = X2, Y = X3, y = VX, y=|X|. Tpaduteckoe perienne ypaBHEHAH 1 CHCTEM ypaBHEHHIA.



9 KJIACC

Yucia ¥ BBIYHCICHUSA

PammonanbHbple 4Yncia, WPpAlMOHAIBHBIE YWCIA, KOHEUYHbIE M OECKOHEYHBIC AECATHYHBIC IIPOOH.
MHOXecTBO JI€HICTBUTENBHBIX YUCEIl, IEHCTBUTEIbHbBIC YUCIA KaK OECKOHEUHbIE JAECATHYHBIE APOOH.
B3auMHO 0IHO3HA4YHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTEIIBHBIX YHCEN U KOOPAMHATHON
MPSMOM.

CpaBHeHUE IEHCTBUTENBHBIX YHCEIl, apU(PMETHUECKHE JCHCTBUS C JEHCTBUTEIbHBIMU YHCIIaAMHU.
PazMepbl 00bEKTOB OKPYXKAIOLIEr0 MUPA, ATUTEIBHOCTh IPOLECCOB B OKPYXKAIOIEM MUPE.
[TpubnmxEéHHOe 3HaYCHHE BEJIWYHMHBI, TOYHOCTh NpuOMKeHus. Okpyrienue uucen. [lpukunka u
OLICHKA PE3yJIbTaTOB BHIYUCIICHU.

YpaBHeHHs U HEPABEHCTBA

JIuneitHoe ypaBHeHue. PelieHue ypaBHeHH M, CBOIAIINXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHMHM, CBOJAIIMXCS K KBaJpaTHbIM. bukBanpaTHoe
ypaBHeHue. [Ipumepbl pelieHuss ypaBHEHMM TpeTbed M 4YETBEPTONM CTENEHEH pa3loKEHUEM Ha
MHOXUTEIH.

Pemienue 1po6HO-paliiOHaNIbHBIX YpaBHEHHUH. PelieHne TeKCTOBbIX 3aj1ayu anredpandeckuM MEeTO/I0M.
VYpaBHeHHE C ABYMS MEpeMEHHBIMU U ero rpaduk. Pemenne cucrtem AByX JIMHEHHBIX YpaBHEHUH C
IBYMsI IIEPEMEHHBIMU. PellleHne cucTeMm ABYX ypaBHEHHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a IPyroe —
BTOpO# cTenenu. [ paduueckas HHTEpIIpETalus CHCTEMBI YPaBHEHUH ¢ ABYMS IIEPEMEHHBIMHU.
Perienue TekcTOBBIX 3aau aNredOpandeckuM CrocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEMHBIX HEPABEHCTB C OJHOW NEPEMEHHOH. PemeHune cucteM JIMHEMHBIX HEPABEHCTB C
onHoOU mepemenHo#. KBanparHneie HepaBeHCTBA. ['paduueckas HHTEpHIpeTalusi HEPABEHCTB U CHCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

DOYyHKIUH

KBagpatuunas ¢ynkuus, e€ rpadpuk u coiictBa. [lapaGona, KoopauHaThl BEpLUIMHBI Iapaboiibl, OCh
CUMMETPHUH NapadoJIbl.

I'padukn dyskmmii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || 1 ux cBoiictsa.

YuciioBbIE 0CJI€10BATEIBHOCTH U MPOrPECcCUM

[ToHATHE YNCIOBOM MOCIIEA0BATEILHOCTH. 3a/1aHUE TOCIIE0BATEIbHOCTH PEKYPPEHTHOM opMynoit u
dhopmyoit N-To wieHa.

Apudmernueckas u reomerpuueckas nporpeccud. dopmynasl N-ro uwieHa apudMeTHUECKOr Hu
Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300pakeHre 4wieHOB apu(pMETHUECKON M FeOMETPUUECKOM Mporpeccuii ToukaMu Ha KOOPAMHATHOMN
II0CKOCTH. JIMHEHHBIN U 9KCTIOHEHIIMANIbHBIN pocT. CI0KHBIE TPOLEHTHI.

7 KJIACC

HauanbHele nousaTus reomerpun. Todka, psiMast, OTPE30K, JIyd. Yroi. Buas! yrios. BeprukanbHbie 1
CMexHble  yrubl.  buccektpuca yrima.  Jlomanas, MHoOroyrojibHuK. [lapaiensHOCTH M
NEPIEHIUKYIISIPHOCTD MIPSAMBIX.

Cummetrpuunble ¢urypel. OCHOBHbIE CBOWCTBa oceBOl cummerpuu. [lpumepsl cummeTpun B
OKPY’KaroIlleM MUpE.

OCHOBHBIE TIOCTPOEHHSI C TOMOUIIBIO LUPKYJIs W JIMHEWKW. TpeyronbHUK. Beicora, mennana,
OuccekTpuca, UX CBOICTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKa.

CBoiicTBa U IpU3HAKU paBHOOEIPEHHOT0 TpeyrojabHuKa. [Ipr3Haky paBeHCTBA TPEYTOIbHUKOB.



CpolicTBa M NpHU3HAKU NapauleabHBIX NpsMbIX. CyMMa YIJoB TpeyrojibHUKa. BHeumHue yrisl
TPEYrOJIbHUKA.

[IpsimoyronbHblil TpeyroapHUK. CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBENEHHON K
runorenyse. IIpu3Haku paBeHCTBa MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. 1IpAMOYroIbHBIN TPEYTOJbHUK C
yriaoM B 30°.

HepaBeHcTBa B reoMeTpuuU: HEPABEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O JJIMHE JIOMaHOU, Teopema O
OoubIlIeM yriie ¥ OonblIel CTOpOHE TpeyroiabHuKa. [lepneHguKynsp u HakJIOHHas.

I'eomerprueckoe MecTo TOuYeK. buccekTpuca yriia M CEepeIuHHBIA NEPHEHIUKYIAP K OTPE3Ky Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpyKHOCTb M KpyI, XOpJa M IuUaMeTp, UX CBOMCTBA. B3auMHOE pPAacloOIOKEHUE OKPYKHOCTH U
npsmoi. KacarenbHast M cekymas K OKpyKHOCTH. OKpY)KHOCTb, BIIMCaHHas B yroijl. BnucanHas u
OIMCaHHAasl OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerbipéxyronpuuku. [lapannmenorpamMMm, ero Tmpu3HAaKU M CBOMCTBAa. YacTHele  cilydau
napajuiesiorpaMmoB  (IpsSIMOYTOJIBHUK, pPOMO, KBajpar), MX MNpPU3HAKUM U cBoicTBa. Tpanenus,
paBHOOOKas Tparnenus, e€ CBONCTBa U npu3Haku. [IpsiMoyronbHas Tpamnenus.

Meron ynBoenus Meauanbl. llenTpaneHas cumMmerpus. Teopema @ameca u  TeopeMa o
MIPOIOPLIMOHANIBHBIX OTPE3KaXx.

CpenHue TMHUM TPEYroibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[Tonobue TpeyronbHUKOB, KO3 duiireHT nogodus. [Ipuznaku nogodus TpeyroiabHUKOB. [Ipumenenue
1101001l TP PELICHUN MTPAKTUUECKUX 3a/1au.

CpoiicTBa 1uIomianeit reomerpuyeckux guryp. Dopmynabl IS  IUIOMAAH  TPEYrOJbHUKA,
napajuiesiorpaMma, pomoa u tpanernun. OTHOIIEHUE TUIOIACH MOA00HBIX QUTY.

Brruncnenue miuomazei TpeyroJbHUKOB U MHOTOYTOJILBHUKOB Ha KJIET4aToOl Oymare.

Teopema [Tudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHun NpaKTHYECKUX 3a1ad.

CuHyc, KOCHUHYC, TaHIE€HC OCTPOro yrjia MpsIMOYTOJIBHOTO  TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. TpuronoMmerpudeckue GyHkiuu yrios B 30, 45 u 60°.

BrivcaHHbIE M LEHTpaJIbHBIE YIJIBI, YIOJ MEXIY KacaTelIbHOM M XOpAOH. YTJBI MEXIY XOpAaMHu H
CeKyllMMHU. BrucanHble M ONUCaHHBIE YETHIPEXYTOJbHUKH. B3auMHOE pacnojiokeHue IBYX
okpykHoctell. Kacanue okpyxHocteit. O01mue kacaTtenbHble K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaureHc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOpMyIIBI
MIPUBEICHHUS.

Pemenne TpeyronbHuKoB. Teopema KOCHHYCOB M T€OpeMa CHUHYCOB. PelleHne npakTUUecKuX 3a1ad ¢
HCIOJIb30BAaHUEM TEOPEMBbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmomodus. [lomodre cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema o mpou3BENEHUHN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUHN OTPE3KOB CEKYILIUX, TEOpEMA O
KBaJlpaTe KacaTeabHOM.

BexTop, mmHa (MOIynb) BEKTOpa, COHANpaBICHHbIE BEKTOPBI, MPOTHUBOIOJIOXKHO HalpaBlieHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMM HaJ BEKTOpaMH. PaznoxeHue
BEKTOpa IO JBYM HEKOJUIMHeapHbIM BekTopaM. KoopauHatsl BekTopa. CKalipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE JJIs1 HAXO0XKACHUS JUIMH U YIJIOB.

JlekapToBbl KOOpJAMHATHl Ha IUIOCKOCTH. YpaBHEHHUS NpPSIMONM U OKPYKHOCTH B KOOpAMHATAX,
IepeceyeHre OKPYKHOCTEN U PsIMBIX. MeTo1 KOOpAWHAT U €r0 IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJBHUKH. JlnnMHA OKpyKHOCTH. ['pamycHas W paavaHHas Mepa yria,
BBIUHCIIEHHME JUIMH OyT OKpy>kKHOCTeH. [lnomanp kpyra, cektopa, cerMeHTa.



JIBIDKEHHsSI TUIOCKOCTM M BHYTPEHHHE CHMMETpUM (Quryp (dJIeMeHTapHbIe TMpeICTaBIICHUs).
[TapannensHbiii iepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INTPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS ITPOrPaMMBbl YI€OHOTO Kypca «Asredpa» XapaKTepU3yHOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K IMPOIUIOMY M HACTOSIIEMY POCCHUUCKOM MaTEMAaTHKH, LEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSAM POCCUHMCKUX MATEMATUKOB M POCCUHCKOM MaTeMaTHYECKOM IIKOJIbI, K
HCIIOJIB30BaHMIO THX JOCTI)KCHHUI B IPYTUX HayKaxX WM MPUKIAIHBIX cepax;

2) rpa:kKIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO 00S3aHHOCTEH TpayKJaHWHA U PeaTU3alliK €Tro MpaB, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEIYP
IpaKJIaHCKOro 0O0IecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHIO STHUYECKHUX
mpo0JieM, CBSI3aHHBIX C TMPAKTHYECKUM MPUMEHEHUEM IOCTHKCHH HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHILIMIIOB B I€ATEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHHE:

YCTAaHOBKOM HA AaKTMBHOE Yy4YacTHUE€ B pELICHUUM NPaKTUYECKUX 3aJad  MaTeMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUMEM BAXXHOCTH MAaTEMAaTHYECKOro OOpa30BaHMsI HaA TPOTSKEHUU BCEH
KU3HU JJI1 YCIEIHOW NpoQecCUOHANIbHON AEATeIbHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM W TMOCTPOCHHEM WHIUBUAYATHHOW TPACKTOPUU OOpa30BaHUs M >KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIUTAHME:

CHOCOOHOCTBIO K SMOIIMOHATBHOMY U 3CTETHUECKOMY BOCIPHITHIO MATEMaTHYECKHUX 0OBEKTOB, 3aj1a4,
pELIEHHH, paCCYKICHUI, YMEHUIO BUJIETh MAaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHUS:

OpUEHTALIMEeH B JCSATEIHHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX NPEICTaBICHUNU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJABI U OOIIECTBA, TOHUMAHHEM MaTeMaTUYeCKOW HayKu
Kak cQepbl YeIOBEUECKOW MACATENBHOCTH, JTaloB €€ pPa3BUTHUS W 3HAYUMOCTH [JJIsi Pa3BUTHS
LUMBWIA3AIUU, OBJIAJIEHUEM S3bIKOM MATE€MAaTUKH M MAaTeMAaTHYE€CKOW KYJIbTYpOH Kak CpeACTBOM
MMO3HAHUS MUPA, OBJIAJICHUEM MPOCTEUIINMHU HABbIKAMHU UCCIIEIOBATENBCKON JIESITENBbHOCTH;

6) ¢usnueckoe BocnuTaHHe, (opMHpPOBaHHME KYJbBTYPbI 3A0POBbS M 3MOLHMOHAJIBHOIO
oslaromosty4us:

TOTOBHOCTBIO IIPUMEHATh MATEMATUUECKNE 3HAHUS B UHTEPECAX CBOErO 310POBBs, BEACHUS 310POBOT0O
oOpasa xu3HM (3I0pOBO€ MHUTaHHE, COATAHCHUPOBAHHBIA PEXKUM 3aHATHH M OTHABIXA, PETYJSIpHAs
¢dbu3nueckas aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedieKCHH, TPU3HAHUEM CBOETO MpaBa Ha
OIMOKY M TAKOTO YKe IpaBa APYroro 4eIoBeKa;

7) 3K0J0rMYeCKOe BOCIIUTAHME:

OpUEHTAIINEW Ha MPUMEHEHNE MAaTEMAaTHUYECKUX 3HAHUM ISl pEIIeHUs 3a7a4 B 00JIaCTH COXPAHHOCTH
OKpYKalollleW cpenbl, IUIAHUPOBAHUSA IIOCTYNKOB M OLEHKM HX BO3MOXKHBIX IIOCIEACTBUM IS
OKpY’KaloIel cpesbl, OCO3HAaHUEM TJIOOATLHOTO XapakTepa SKOJOTMYECKHX MpoOjieM U MyTed ux
peLIeHUS;

8) ajanTanus K M3MEHAOIUMCS YCJIOBUAM COLMATBHOM M IPHUPOAHOM Cpeabl:

FOTOBHOCTBIO K JICWCTBUSAM B YCIOBHUSX HEONPEACIEHHOCTH, IIOBBIIICHUID YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO AEATEIBHOCTh, B TOM YHCIIE YMEHUE YUUTHCA Y IPYTUX JIIOAEH,
pHOOpeTaTh B COBMECTHOM 1€ATETHbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIBITA IPYTHX;
HEOOXOMMOCTHIO B (DOPMUPOBAHUU HOBBIX 3HAHHK, B TOM YHCIIEe (POPMYIUPOBATH HJICH, TTOHSATHUS,
TUMOTE3bl 00 OOBEKTaX W SBJICHUAX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABaTh JE(UIIUTHI
COOCTBEHHBIX 3HAHWI W KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIlMIO, BOCIPHUHUMATH CTPECCOBYIO CHUTYallUI0 Kak
BBI30B, TpPEOYIOMUNA KOHTPMEP, KOPPEKTUPOBATh MPUHHMAEMbIE PpEIICHUS W  JICUCTBUS,
(hopMyIHpOBaTh U OIIEHUBATH PUCKHU U MOCIECTBHUS, HOPMUPOBATH OTIBIT.



METANIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIe NelCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

- BBISIBJISITH U XapaKTePU30BaTh CYHIECTBEHHbIE TPU3HAKU MATEMAaTUYECKIX OOBbEKTOB, MOHSATHIA,
OTHOWICHUHA MEXAY TOHSATHAMH, (OPMYJIMPOBATh ONpEACICHHUS MOHATHH, YyCTaHAaBIMBAThH
CYLIECTBEHHBI MpHU3HAK KiIacCU(UKALMKU, OCHOBAaHUA [UIsi OOOOIIEHHS M CpaBHEHHUS, KpUTEpUU
IIPOBOJMMOI0 aHAJIN3a;

- BOCIIPUHUMATh, (OPMYIHUPOBATh U MPEOOpPa3OBbIBATh CYXKACHUSA: YTBEPAUTENIbHBIE H
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

— BBISBIISAITh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpEYUs B (akTax,
JAHHBIX, HAOJMIOACHUAX M YTBEPXKICHUSAX, IPEUIaraTh KpUTEPUH JUIS BBISABICHHS 3aKOHOMEPHOCTEH M
MPOTUBOPEUHIA;

- JieNlaTh  BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

- pa3duparh J0Ka3aTeabCTBAa MaTEMaTHYECKHX YTBEPKICHUH (IpsiMble U OT MPOTHBHOIO),
MIPOBOANTH CAaMOCTOSITENIbHO HECJIOXKHBIE J0Ka3aTelbCTBA MaTeMaTH4ecKuX (DaKkToB, BBICTPAUBATH
apryMeHTaluI0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;
- BbIOUMpaTh crioco0® perieHusi ydeOHOU 3amaud (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMUS,
BBIOMpaTh HanboJIee MOIXO AN ¢ YYETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckue 1eiCTBUS:

- UCIIOJIb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IMO3HaHUsA, (OpMYyIUpOBATH
BOTIPOCHI, (PUKCHUPYIOIIHE MPOTHBOPEUUE, MPOOJIEMY, CaMOCTOSATEIBHO YCTaHABIMBATH HCKOMOE M
naHHoe, GOpMUPOBATH TUIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIIUIO, MHEHHE;

- MPOBOAUTH MO CAMOCTOATEIHLHO COCTABICHHOMY IUIAHY HECJIOXKHBINA SKCIIEPUMEHT, HEOObIIOE
MCCIICIOBAHKE 110 YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHIEeCKOTO 00BEKTa, 3aBHCUMOCTEH 00BEKTOB
MEXy COOOH;

- CaMOCTOSITENIbHO (OPMYJIMPOBATh O0OOIIEHUS W BBIBOJBI IO pe3yibTaTaM IPOBEIEHHOTO
HaOJIIO/IEHUs, HCCIIEIOBaHMs, OLIEHWBATh JIOCTOBEPHOCTH IOJIYYEHHBIX pE3yJIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

- IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IPOIIECCA, a TAK)XKE BBIIBUTATh MPEATOI0KEHUS O €T
Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Padora ¢ undopmanmeii:

- BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh WH(GOpPMAllMU, JAHHBIX, HEOOXOIUMBIX JUIf
pelIeHus 3a/1auy;

- BbIOMpATh, aHAIU3UPOBaTh, CHCTEMATU3UPOBATH M  HMHTEPIPETHPOBATH HH(OPMAILMIO
pa3NUYHBIX BUAOB U (POPM IPEICTABICHHUS;

- BbIOMpaTh (opMy mpeiacTaBieHUs WHGOPMalMUM W WUIIOCTPUPOBATH pEIIaeMble 3aJauu
CXE€MaMH, AMarpaMMaMy, HTHOU rpaduKoi U X KOMOMHALIUAMU;

- OLIEHUBATh HAJAEKHOCTh HMHPOPMALMU TO KPUTEPHUSIM, MPEUIOKEHHBIM YUYUTEIEM WM
c(hOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHblIe yueOHbIe JeHCTBHUA:

- BOCIIPUHUMATh M (QOPMYJIHPOBATh CYXACHHUS B COOTBETCTBUU C YCJIOBUAMHU U UEISIMH
oOlIeHHUs, ICHO, TOYHO, TPAMOTHO BbIpaXkaThb CBOIO TOUKY 3PEHHS B YCTHBIX M NMUCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 10 X0y PELIEHUS 3aJa4l, KOMMEHTHUPOBATh MOJIYYEHHBIN pe3yibTar;

- B Xo0/e OOCYyXJeHHs 3aJaBaTb BOMPOCHI IO CYIIECTBY OOCYKTAaeMOW TeMbl, IpPOOJIEMBI,
pemaeMoil 3amauyu, BBICKA3bIBaTh WJEH, HAIlEJIEHHbIE Ha IOMCK pELIEHUs, CONOCTaBISATh CBOU
CYXKJIEHUS C CYXKIEHUSAMH JPYI'MX Y4YacTHUKOB JAMajnora, oOHapyXHWBaThb pa3M4Me€ U CXOACTBO
MO3UIUH, B KOPPEKTHOU hopMe HOpMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;



— MPEJCTaBISITh PE3YNbTAaThl pEIICHHs] 3aJadd, OKCIEPUMEHTa, WCCICIOBAHMS, TIPOCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (PopMar BBICTYIUIEHHS C Y4ETOM 3aJad Mpe3eHTalMd U OCOOEHHOCTEH
ayTUTOPHH;

- MOHMMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WMHIUBUIYyadbHOW pabOThl MpH
pelIeHnr y4eOHbIX MaTeMaTHYEeCKHX 3a/1aY;

- MPUHUMATS 11€J1b COBMECTHOU JeATEIbHOCTH, TUTAHUPOBATh OPTraHU3aI[UI0 COBMECTHOMN padoTHI,
pactpenenaTh BHIbI padoT, JOTOBAPUBATHLCS, OOCYKAATh MPOIECC W PE3yabTaT padOThI, 0000IIaTh
MHEHUS HECKOJIbKHX JIIOJIEH;

- y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0O0CYkaeHHS, OOMEH MHEHUSMH, MO3TOBBIC
MITYPMBI U JPYTHE), BHITIOIHATH CBOKO YacTh PaOOTHI M KOOPAWHUPOBATH CBOW JCHCTBHS C APYTUMU
YJleHaMd KOMaHJbl, OIICHMBAThb KayecTBO CBOEr0 BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSAM,
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE eiiCTBUS

Camoopranu3aunus:

— CaMOCTOSITENIbHO COCTaBIAThH IUIAH, aJTOPUTM pEHIeHHs 3ahadd (WIK ero 4acTh), BHIOMPATH
croco0 pemieHus ¢ Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHHUN ¢ y4ETOM HOBOW MH(DOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

— BJIQJICTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoIlecca H pe3yibTara pEIICHHS
MaTeMaTHYCCKOM 3a1a9Hu;

— OpeIBUIETh TPYTHOCTU, KOTOPbIE MOTYT BO3HUKHYTh IpPU pEUICHHH 3aJa4d, BHOCHTH
KOPPEKTHUBBI B JCATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMJICHHBIX OIMUOOK, BBHISBICHHBIX
TPYAHOCTEN;

— OIICHUBAaTh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH IIOCTaBJICHHOM MLEMW W YCIOBUSM,
OOBSICHSTh TIPHUYWHBI JIOCTHOKEHUS WM HEJAOCTIDKCHUS IIeNIM, HAXOAWTh OMIMOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3ybTaThl OCBOEHHS MPOTrpaMMbl yueOHOT0 Kypca «I'eoMeTpus» XapakTepu3yroTcs:
1) naTpuoTHYecKoe BOCIIMTAHME:

MPOSIBIEGHUEM HHTEpeca K MPOIUIOMY M HAaCTOSILEMY POCCHUIICKOM MaTeMaTHKH, II€HHOCTHBIM
OTHOIIEHHUEM K JOCTH)KEHHUSAM POCCHUMCKMX MATEMaTHUKOB U POCCUHCKON MaTEMaTHYECKON HIKOJIBI, K
WCIOJIb30BAHUIO ATUX JOCTHKEHUM B IPYIUX HayKaxX U MPUKIATHBIX cepax;

2) rpaIaHCKoOe H 1yXOBHO-HPABCTBECHHOE BOCIIUTaHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00sI3aHHOCTE!N I'pa)</1aHWHA U peaJii3allli €ro Mpas, MPEICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (YHKLUMOHMPOBAHUS pPa3IMYHBIX CTPYKTYp, SIBJIEHHUH, Hpouexyp
TPpaKIaHCKOTO OOIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIECHUIO ITHYECKUX
npoOeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHM)KEHUH HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPaJIbHO-ITHUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) TpyAoBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pEUICHMM MPAKTHYECKUX 33Jad  MaTeMaTH4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTeMaTHYeCKOro o0pa3oBaHUs Ha TMPOTSHKEHUU Bce
KHU3HH Ul YCIEIIHOM Mpo(ecCHOHANBbHONW MEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HAaHHBIM BBIOOPOM U MOCTPOCHHEM WHIUBUAYaJbHOW TPAEKTOPUU O0Opa30BaHUS U >KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) acTeTHYECKOE BOCTIUTAHME:



CIOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MAaTEMaTHUECKUX OOBEKTOB, 3ajad,
pelIeHUH, pacCyKICHUI, yMEHHIO BUAECTh MaTeMaTHUYECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHHUS:

OpHUEHTAIlMel B JIeATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BHUTHUS YeJIOBEKa, MPUPOABI M OOIIECTBa, TOHUMAHHEM MAaTeMaTHYEeCKOW HayKH
Kak cdepbl YeloBEUYEeCKOW [EesATENbHOCTH, 3TalmoB €€ pa3BUTHS M 3HAYMMOCTH JJIs Pa3BUTHUS
LMBUIN3ALMY, OBJIAJICHUEM SA3BIKOM MAaTEMATHKM W MaTeMaTH4eCKOW KyJbTypoill Kak CpeacTBOM
MO3HAHUS MHUPA, OBJIAJCHUEM MTPOCTEHIINMU HABBIKAMU HCCIIEI0BATEIbCKON NESTEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHWe, (opMUpOBaHHe KYJAbLTYPbl 3A0POBbSI M 3IMOLHOHAJIBHOIO
0J1aronoJryyus:

TFOTOBHOCTBIO IIPUMEHATh MAaTEMATUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/10pPOBbs, BEJEHUS 3J0POBOIO
o0Opa3a >XU3HU (340pPOBOE MUTAaHUE, COATAHCHUPOBAHHBIA PEXKUM 3aHATUA M OTIbIXa, PEryJsIpHas
¢u3nveckas aKTUBHOCTB), COPMHUPOBAHHOCTHIO HaBBIKA peQIIEeKCHUHU, IPU3HAHUEM CBOETo IpaBa Ha
OLIMOKY U TaKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3Kos10THYECKOEe BOCTIMNTAHME:

OpHUEHTAaIlMel Ha MPUMEHEHHEe MAaTEeMaTHUECKUX 3HAHUM JUIsl pelieHus 3a7a4d B 00JIaCTH COXPAaHHOCTHU
OKpY)Kalolllel Cpelpl, IUIAHUPOBAHMSI IMOCTYNKOB M OLEHKM HMX BO3MOKHBIX IOCJIEACTBUN s
OKpY)Karollel Cpeapl, OCO3HaHHWEM TJI00aNTbHOIO XapaKTepa HKOJIOTMYECKUX MpoljeM U myTed HX
pelieHus;

8) ajanTanmus K M3MEHAIUMCS YCJIOBUSAM COLMATbHOM M PUPOJAHOM Cpelbl:

TFOTOBHOCTBIO K JEHCTBUAM B YCJIOBUAX HEONPEAENEHHOCTH, IIOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTHUECKYIO ACSITeNIbHOCTh, B TOM UHCJIE YMEHUE YUYUTHCS Y APYTUX JIOACH,
proOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIE 3HAHMUSI, HABBIKM M KOMIIETEHIIH U3 OTIBITA APYTHX;
HE0OXOIMMOCThIO B (JOPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHclie (OPMYIUPOBATH UACH, MOHSITHUSA,
THIOTE3bl 00 OOBEKTaX W SBICHHUAX, B TOM YHCJIE€ paHEe HEM3BECTHBIX, OCO3HABATh AC(HUIIUTHI
COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIHIO, BOCIPHHUMATH CTPECCOBYIO CHUTYAIHIO Kak
BBI30B, TpeOyIOIMI KOHTPMEp, KOPPEKTUPOBAaTh MPUHUMAeMble pEIIeHUs ¢ JCHCTBHUS,
(GhopMyIIMpoOBaTh 1 OLICHUBATH PUCKHU U MOCIEICTBUSA, GOPMUPOBATDH OIBIT.

METANIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JJornueckue AeicTBHsA:

- BBISBIIATh U XapaKTEPU30BATh CYLIECTBEHHBIEC TPU3HAKU MaTeMaTHYECKUX OOBEKTOB, MOHITHH,
OTHOLICHUHA MEXAYy TMOHATHSAMH, (QOPMYJIUPOBAaTh ONpEACNCHUs MOHATUH, YCTaHAaBJIMBATh
CYLIECTBEHHBI MpPHU3HAK KiaccU(UKALMKM, OCHOBaHUSA JUIsl OOOOLIEHHWS M CpaBHEHHUS, KpUTEpUU
IIPOBOJAMMOI0 aHAJIN3A;

- BOCIIPUHUMATh, (OPMYJIUPOBATh U MPEOOpPa3OBbIBATh CYXKACHUSA: YTBEPAUTENIbHbIE H
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

- BBISBIISITh MaT€MaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpEUYUs B (QakTax,
JAHHBIX, HAOMIOJEHUSAX U YTBEPKACHUSX, MPEAJIaraTh KPUTEPUU ISl BBISBJICHHS 3aKOHOMEPHOCTEH 1
IIPOTUBOPEYUH;

- JienaTh BBIBOABI C HCIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIHYCHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

- pa3buparb [10Ka3aTEeIbCTBA MAaTEMaTHMUYECKHX YTBEpXKIEHHH (TpsiMble W OT MPOTHUBHOIO),
MIPOBOJIUTH CaMOCTOSITENIbHO HECJIOXHBIE JI0Ka3aTelbCTBA MaTEeMAaTHYEeCKUX (DaKTOB, BBICTpaWBaTh
apryMeHTaluI0, TPUBOIUTH PUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;
- BBIOMpATh CHOCO0 pelleHus yueOHO# 3ahaun (CpaBHHMBATh HECKOJBKO BAPHAHTOB PEIICHUS,
BbIOMpPATh HanboJIee MOIXOASIINN ¢ YIETOM CaMOCTOSTENbHO BBIZCICHHBIX KPUTEPHEB).



ba3oBble ucciaenoBarebCKue AeHCTBHA:

- HCIIOJIb30BaTh BOMNPOCHl KaK HCCIEAOBATEIbCKUA HWHCTPYMEHT IO3HAHUSA, (HOPMYIHPOBATH
BOMPOCHI, (PUKCHUPYIOIIHE MPOTHUBOPEUUE, MPOOJIEMY, CAMOCTOSATEIBHO YCTaHABIMBATh HCKOMOE U
naHHoe, GOPMUPOBATH TUIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

- IIPOBOAMTD IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIN SKCIIEPUMEHT, HEOONBILIOE
MCCIIEIOBAHKE 110 YCTAaHOBJICHUIO OCOOEHHOCTEH MAaTEeMaTHYECKOT0 00BEKTa, 3aBHCUMOCTEH 00OBEKTOB
MEXIy COOO;

— CaMOCTOSTENFHO (hOpMyIHpoBaTh O0OOIIEHHST M BBIBOJBI MO pPE3yibTaTaM IMPOBEAEHHOTO
HAOJIOACHNS, HUCCIEIOBaHMS, OIICHHWBATh JOCTOBEPHOCTH IIOJYYEHHBIX pE3yJbTaTOB, BBIBOJOB W
000011IeHMI;

- IIPOrHO3MPOBATh BO3MOYKHOE PA3BUTHE IIPOLIECCA, a TAK)XKE BBIABUIATh MPEANOIOKEHUS O €T0
Pa3BUTHH B HOBBIX yCIOBUSIX.

Pa6ora ¢ nundopmanmeii:

- BBISBIISITh HEIOCTATOYHOCTh M M30BITOYHOCTH HH(OPMALUHU, NAHHBIX, HEOOXOAWMBIX IS
pellIeHus 3a/1auy;

— BbIOUpaTh, aHAIM3UPOBATh, CHCTEMATHU3UPOBATh W  HMHTEPIPETUPOBATH HHEOOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

- BBIOMpaTh (OopMy TMpelacTaBleHUs HHPOPMAUN ¥ HUIFOCTPHPOBATH pEIIaeMble 3aJa4u
CXeMaMHu, AuarpaMMaMiu, UHOU rpaduKoi U X KOMOMHALIUAMU;

- OLICHUBATh HAAEKHOCTh HWHPOPMALMU TIO KPUTEPHSIM, MPEUIOKEHHBIM yUYUTEIeM HIIH
cOpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHnKaTHBHBIC yHUBEpPCaAJIbHbIC YUeOHbIC 1eliCTBUA:

- BOCIIPHHUMATh U (OPMYIHPOBATh CYXICHHS B COOTBETCTBHH C YCIOBHSMH U IESIMH
o01IeHus, ICHO, TOYHO, PAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS IO X0y PelIeHus 3aa4i, KOMMEHTHPOBATh MOJIYYSHHbBIN pe3yibTar;

- B XOJ€ OOCYXIEHHs 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, NpPOOJIEMBI,
pemaeMoi 3amaud, BBICKA3bIBATh WJEH, HAICICHHbIE HA TIIOMCK pPEIICHHUs, COMOCTABISATH CBOH
CYXKJIEHUSI C CYXKJIEHUSMHM JPYI'MX Y4YacTHUKOB JAMaiora, oOHapyXHWBaThb pPa3JIM4Me€ U CXOJACTBO
MO3UIINH, B KOPPEKTHOU opme GopMyTUpoBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS,

— OpPEICTaBIATh Pe3yJabTaThl peIIeHUs 3a/aud, OHKCIEPUMEHTa, MCCIEJOBaHuUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3a7ay MpPEe3eHTAlMH U O0COOEHHOCTEH
ayJAUTOPHH;

— NOHUMaTh W HCHOJIb30BaTh MPEUMYIECTBA KOMAHAHOM M WHAWBUIYaIbHOM palbOThI NpH
peleHnH y4eOHbIX MaTeMaTUYEeCKHX 3a7ay;

- NPUHUMATD 1€]Ib COBMECTHOH IS TeIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHON paboTHI,
pacrmpenensaTh BUIbI padoOT, TOrOBApUMBATHC, OOCYKIATh MPOIECC U pe3ynbTaT paboThl, 0000IIaTh
MHEHHMSI HECKOJIbKUX JIFO/IEH;

- y4acTBOBaTh B TPYNNOBBIX (opmax padoTsl (00CyXkaeHHs, OOMEH MHEHUSMH, MO3TOBBIE
HITYPMBI U JJPYTUE), BHIMOIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JAEUCTBUS C JIPYTMMHU
YIieHAaMH KOMAaHJbI, OIICHWBAaTh KadeCTBO CBOEro BKJIaJa B OOMIMHA TNPOAYKT IO KPHUTEPHSIM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranmu3anus:

- CaMOCTOSITENIbHO COCTAaBIISAThH IUJIaH, aJlTOPUTM pelIeHHs 3afaud (WIM ero 4acTh), BhIOMpATh
Croco0 pemeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PEIICHHUH ¢ Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:

- BJIAJETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJS Tpoliecca M pe3yiabTara pelieHHs
MaTeMaTHYECKOH 3a7auu;



- NpEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIPH PELUICHUH 3a/a4d, BHOCHUTH
KOPPEKTUBBI B JICATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HaWICHHBIX OLIMOOK, BBIIBICHHBIX
TPYIHOCTEN;

- OLICHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH IIOCTABJICHHOM WEMU U  YCIOBHUSM,
OOBSACHATH NPUYMHBI JOCTYDKEHHS WIM HEIOCTIDKCHHS IIeNM, HaXOJUTh OHIMOKY, /JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koH1y 06y4eHus B 7 kjacce 00y4aroIuics MOIy4UT CIelyIOIue IPeMETHbIC Pe3yIbTaThI:

Ymucna v BbIYMCTICHUS

BeInonHATe, coyeras yCTHbIE U MMCbMEHHbIE PUEMBI, apu(pMeTHIECKHE TEHCTBUS ¢ pallMOHAIbHBIMU
YUCIIAMH.

HaxoauTe 3HaueHUs YUCIIOBBIX BBIPAKEHUH, NPUMEHATH pa3HOOOpasHbIE CIIOCOOBI U MPUEMBI
BBIYHCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUH, COEPIKALIUX OOBIKHOBEHHBIE U IECATUYHBIE APOOU.
IlepexoauTb OT OXHOW (GOPMBI 3alUCH YMCEN K JIpyroil (mpeoOpazoBbIBATh JNECATUYHYIO IpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHYHYIO JPOOB).
CpaBHUBATh U YNIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucia.

BBINOIHATE NPUKHUIKY U OLIEHKY Pe3yJbTaTa BBIYMCIICHNUN, OLIEHKY 3HAUYEHUIN YUCIIOBBIX BBIPAKCHUH.
BbInonHATE AEWCTBUS CO CTENEHSMU C HATypajlbHBIMU ITOKA3aTEISIMHU.

IIpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3JI0KEHUE Ha MHOKUTENIN HaTypaJIbHBIX YHCEL.

Pemarb  mpakTUKO-OPUEHTUPOBAHHBIE  3aJauyd,  CBSI3aHHBIE C  OTHOIICHWEM  BEJIMYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YNbTAThl PEIICHHs 3aJad C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIPaKeHU s

Hcnonp30Barh anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B MPOLIECCE OCBOEHUS
y4eOHOro MaTepuaia.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSX TIEPEMEHHBIX.

BeinonsATe npeobpazoBaHus 1E0T0 BhIPaKEHHUsSI B MHOTOYJIEH MPUBEACHUEM MOJIOOHBIX ClaraeéMbIX,
PacCKpBITHEM CKOOOK.

BbINONHATE yMHOKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOWIEH, IPUMEHATH
(dhopMyIibl KBaZpaTta CyMMBbI M KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3inokeHne MHOIOWIEHOB Ha MHOKUTEHN C TIOMOIIBIO BEIHECEHHS 32 CKOOKH O0IIEero
MHOKUTEJS], TPYIIUPOBKH CIaraeMblX, MpUMeHEeHUs: (OpMYyJ COKPALIEHHOTO YMHOXKEHHUSI.

[IpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB JJIsl DPELIEHHs pa3iMyHBIX 3a7ad W3 MAaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonp30Bath CBOICTBA cTENEHEN ¢ HaTypalbHBIMU MOKAa3aTENIAMHU U1 TPe0Opa30BaHMsI BbIPAKEHUH.
YpaBHeHHS U HEPABEHCTBA

Pemrate nuHelHbIE ypaBHEHMS C OJHOW IIEPEMEHHOM, IPUMEHSS MPAaBWIA MEPEX0Jla OT UCXOJHOTO
YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, ABIIIETCS JIM YUCIIO KOPHEM ypaBHEHUS.

[IpumensTh rpaduueckre METObI IPU PEIICHUH TUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mnpuUMepbl Map 4YHCEN, SBISAIOIIMXCA pPELHICHHEM JIMHEHHOTO YpaBHEHHs C JABYMS
MEePEMEHHBIMH.

CtpouTth B KOOPAMHATHOM IJIOCKOCTH TpadUK JTHMHEHHOTO YpaBHEHHsS C JIByMs I€pEeMEHHBIMHU,
MOJIb3YACh TpauKOM, MPUBOAUTH MPUMEPHI PEIICHUS YPaBHEHUS.

Pemrate cuctemsl IBYX JTMHEHHBIX YPAaBHEHHM ¢ IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUeCcKH.
CocTaBnaTh U pemaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH MO YCIOBUIO 33JauH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJY4EHHBIN pe3ybTar.

DOyHKIUH



N300paxaTh Ha KOOPAMHATHOW HPSAMOM TOUYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATAM, JYYH,
OTpPE3KH, NUHTEPBAJIbI, 3aMIMCHIBATh YUCIIOBBIE IPOMEKYTKH Ha alreOpanyecKkoM si3bIKe.

OTMmeyarh B KOOPAMHATHOM IIJIOCKOCTH TOYKHM IO 3aJlaHHBIM KOOpAWHATaM, CTPOUTH TpaduKu
nuHeWHbIX GyHKIUi. CTpouTh Tpaduk GyHKIHUH Y = [X|.

OnwuceiBaTh ¢ MOMOUIbIO (DYHKIMI M3BECTHBIC 3aBUCHMOCTH MEXIY BEIMYHMHAMHU: CKOPOCTb, BpEMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpEMs, 00bEM paboThI.

HaxoauTs 3HaueHune GyHKIMM 1O 3HAYCHUIO €€ apryMeHTa.

IlonnmaTth rpaduueckuil cmoco0 NpeAcCTaBiIeHUs M aHanM3a MHGOpMAIMM, U3BIEKaTh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PeaTbHBIX MPOLECCOB U 3aBUCHMOCTEH.

K koniy o0yuenus B 8 kjiacce 00y4JaroImuiics MOIyduT CIAeIyIOIUE IPEIMETHBIC Pe3yIbTaThI:

Yuciia 1 BBIYMCICHUS

Hcnonp30BaTh HavajlbHBIE IMPENCTABICHHUS O MHOYKECTBE JECHCTBUTENBHBIX YMCEN Ul CpPaBHEHMS,
OKPYTJIEHUS U BBIUYUCIEHUH, N300pakaTh 1€HCTBUTENIbHBIE YUCIIA TOUKAMHU HAa KOOPIMHATHOM MIPSIMOA.
[IpumeHnsTh mNOHATHE apU(PMETHYECKOTr0 KBAAPATHOIO KOPHS, HAXOMUTh KBaJApaTHbIE KOPHH,
UCNOJb3ys TpU HEOOXOOUMOCTH  KaJbKYJSATOP, BBINOJHATH IPEoOpa3oBaHUs  BBIPaKEHUI,
coJiepKallMX KBaJpAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30Bath 3anucu OOJIBIIMX M MAJIBIX YMCEN C MOMOIIBIO JAECATHUHBIX Apo0el u cTeneHel uucia
10.

AsredOpanyeckue BbIpasKeHUsI

[IpuMeHsTh MOHSTHE CTENEHU C LENbIM I0Ka3aTejeM, BBIIOJHATh IMPEOOpa3OBaHUs BbIPAXKEHU,
COJIEpIKalIMX CTEIIEHU C LENIBIM [IOKa3aTEIIEM.

BbINONMHATE TOXKIECTBEHHbIE INPEOOpa3OBaHUs PALMOHAIBHBIX BBIPAXKEHUW HA OCHOBE IIPABUII
JeWCTBUI HaJl MHOTOWIEHAMH U alnreOpanyecKuMHu ApoOsMu.

PacknagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[TpumMeHnsaTh IpeoOpa3oBaHus BBIPAXKEHUN JUISl PELICHUs Pa3IMUHbIX 33Ja4 U3 MAaTeMaTUKU, CMEKHBIX
MIPEIMETOB, U3 peabHON IPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHeliHbIe, KBaJpaTHbIE ypaBHEHHUS M PalMOHAIbHBIE YPAaBHEHMS, CBOJSIIMECS K HUM,
CUCTEMBI IBYX YPAaBHEHHMH C ABYMs IEPEMEHHBIMHU.

[IpoBoauTh TpOCTEHINIME WCCIEAOBAHUS YPABHEHUH M CHCTEM YpPAaBHEHUH, B TOM 4YHCIE C
IPUMEHEHHEM TpaHUuecKuX NpeicTaBiIeHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WIM CHUCTEMa
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIBbKO, U IIpOYee).

Ilepexoautbs OT cloBecHOW (OPMYIMPOBKH 3ajaud K e€ anreOpanyeckod MOJETU € IOMOIIbIO
COCTaBJICHUS] YPAaBHEHUS UJIU CUCTEMbl YPaBHEHUW, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MTOJIYYE€HHBIN pe3yJIbTar.

[IpumeHsTh CBOMCTBAa UYMCIOBBIX HEPABEHCTB JJIsi CpPaBHEHUS, OIEHKH, pelaTh JIMHEWHbIE
HEPaBEHCTBA C OJIHOM MEepPEeMEHHON M MX CHUCTEMBI, JaBaTh IrpaUUYecKyl0 WILTIOCTPALIMI0 MHOXECTBA
pEeLIeHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUNH

[lonumath W uUCHONB30BaTh (PYHKUIMOHAJIbHBIE TOHATUS M S3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaYeHMs), ONpEAeATh 3HaueHHe (YHKIMU IO 3HAYCHUIO apryMeHTa, ONpeAeisITh CBOWCTBA
dbyakumm o e€ rpaduky.

Ctpoutb rpaduku 3JI€MEHTAapHBIX PYHKIUH BUJIA:

y =k/X,y=x2,y=x3,y = |X|, y = VX, ONECBIBATH CBOICTBA YNCIOBOH (YHKIIHH IO e rpaduKy.

K xonIty 00yuenus B 9 kijacce 00y4Jaromunics MOIyduT CIECIYIONNE TPEIMETHBIC PE3YJIbTATHI:

Yuca v BbIYUCIEHUS

CpaBHHBATh U yIOPSAA0YNBATH PAIMOHATBHBIC U UPPAITMOHAIBHBIC YHCIIA.

BrimonHsATe apudmeTHuecKue IeHCTBUS ¢ pallMOHATHHBIMU YUCIIAMHU, COUETasi YCTHHIE U MMUChMEHHBIS
MPUEMBI, BBITIOIHATH BRIYUCIICHUS C UPPAITHOHATBHBIMHA YHCIIAMHU.



HaxoauThe 3HaueHUs CTENEHEN € LIETIbIMU NOKA3aTeIsiMU U KOPHEH, BBIYMCIATh 3HAUEHUS YMCIIOBBIX
BBIPAYKECHHIA.

OxpyryisiTh JE€HCTBUTENbHBIE YMCIA, BBIIOJIHATH IPUKUIKY pe3yjbTaTa BBIYMCIEHUM, OLIEHKY
YHCIIOBBIX BBIPA)KEHUI.

YpaBHeHusI H HEPaBEeHCTBA

Pemiare nuHelHble M KBaJpaTHbIE YPABHEHUS, YPaBHEHUs, CBOASIIMECS K HUM, MpocTeiiune qpoOHo-
paloHaIbHbIE YPAaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHH C ABYMS NIEPEMEHHBIMU U CUCTEMBI IBYX YpaBHEHUI, B
KOTOPBIX OJTHO YPaBHEHUE HE SIBIISIETCS JTMHEUHBIM.

Pemate TexcToBble 3ajaud anreOpaMyecKUM CIOCOOOM C IOMOIIbIO COCTaBJIECHUS YpaBHEHHs WIN
CUCTEMBI JIByX YPAaBHEHMH C ABYMs [IEPEMEHHBIMHU.

IIpoBomuTh mnpocTeilline HCCIENOBaHUS YPABHEHUH M CUCTEM YpaBHEHHMH, B TOM YHCIE C
NPUMEHEHHEM TpaHuuecKuX NpeACTaBICHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WJIM CUCTEMa
YpaBHEHHH peLIeHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Pemarp nuHelHble HepaBEHCTBa, KBaJpaTHbIE HEPaBEHCTBA, M300pa)kaThb PEIICHHWE HEPABEHCTB Ha
YHCIIOBOM MPSIMOM, 3alUCBHIBATh PEIIEHUE ¢ TOMOILBIO CUMBOJIOB.

Pemarp cucreMbl JHMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIME KBaJpaTHOE
HEpaBEHCTBO, M300pa)kaTb pELIEHHE CHCTEMbl HEPAaBEHCTB HA YHCIOBOW MpPsSMOH, 3amuchiBaTh
pelleHre C TOMOIIbIO CUMBOJIOB.

Mcnonb30BaTh HEpaBEHCTBA IIPU PELICHUH Pa3IMYHbIX 3a/1a4.

DOYyHKIUH

Pacno3naBath (QyHKIMM M3y4deHHBIX BMJOB. [loKa3pIBaTh CXeMaTHYECKH pPACHOJOXKEHHE Ha
KOOPJIMHATHOM TutockocTu rpadukoB GyHkumii Buma: Yy = kx, y =kx + b,y =k/x,y=ax2 +bx + ¢,y =
X3, Yy = VX, ¥ = |X|, B 3aBHCHMOCTH OT 3HauYeHHiT KO>()(DHUIMEHTOB, ONKCHIBATH CBONCTBA ()YHKIIMIA.
Crpouth M u300pakaTh CXEMAaTWYECKH TpapuKd KBAaAPAaTUYHBIX (PYHKIUH, ONMUCHIBATH CBOWMCTBA
KBaJPaTUYHBIX (GYHKLUH 110 UX rpadukam.

Pacnio3naBath KBaipaTH4Hy0 (GYHKIHIO IO GOpMyIie, TPUBOAUTH MPUMEPHI KBAAPATUIHBIX (YHKIUH
U3 peajbHOH KU3HU, PU3NKH, TEOMETPHH.

YucnoBble NoC1€10BATEILHOCTH U POrpeccuu

Pacrnio3HaBaTh apupMeTHYECKYI0 U TE€OMETPUUECKYIO IPOTPECCUU MPH pa3HbIX CIIOCO0aX 3a/laHUs.
BbINONMHATE  BBIYMCIIEHHS C  HWCIOJIb30BaHHEM (GopMyl N-ro ujieHa apupMeTH4YeCKOoh U
reOMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJIEHOB.

N300paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIUHATHON TJIOCKOCTH.

Pemarp 3aaum, CBSI3aHHBIE C YMCIOBBIMM IIOCIIEN0BATENBHOCTMY, B TOM YHCJIE 33Ja4l U3 pealbHON
YKU3HHM (C UCTIOIH30BAHUEM KAJIBKYJISATOPA, IIU(GPOBBIX TEXHOJIOTHM).

MHNPEAMETHBIE PE3YJBbTATHBI

K xoH1y 00y4enus B 7 kjacce 00yJaromuiics MoJIyqduT CIEeIYIOIINE TPEIMETHBIE PE3YIbTaThI:
Pacnio3HaBaTh H3ydeHHBIE TIeOMETpUYEcCKHe (QUryphl, ONpEAeisATh HX B3aUMHOE DPACIOJIOXKEHHE,
n300paxaTb TreoMeTpuueckue (GUrypbl, BBIIOJHATh YEPTEXKHU IO YCIOBHIO 3adaud. M3mepsarsb
JMHENHBIE U YITIOBbIE BEIUYHHBI. PemaTh 3a1aun Ha BBIYMCIEHUE IJIMH OTPE3KOB U BEJIMYUH YIJIOB.
Jlenate rpyOyi0 OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYHMH IPEIMETOB B pealbHON >KU3HH, pa3MepoB
IPUPOJHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3TUX 00BEKTOB MO MOPSAKY BEJINUHHBI.

CTpouTh 4epTeKU K T€OMETPHUUECKUM 3a/ladaM.

[lonb30BaTbcsd NpHU3HAKAMHM DPABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BaTh IPU3HAKM M CBOICTBa
paBHOOEPEHHBIX TPEYTOJIBLHUKOB MPU PELICHUH 3a]1a4.

IIpoBOAUTH JTOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonmp30BaThCs IIprU3HaKaMH PpaBCHCTBA IMPAMOYTOJBHBIX TPECYTOJbHUKOB, CBOMCTBOM MEIUAaHBbI,
IIPOBEEHHON K TUIIOTEHY3€E MPSMOYTOJBHOTO TPEYTOJbHUKA, B PEIIEHUN T€OMETPUUECKUX 3a]1a4.



OmnpenensTh MapajuIeIbHOCTh NPSMBIX C IMOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HHUMH CEKyIlas.
Onpenensars napauiebHOCTh MPSIMBIX C MTOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOi
J10 TOYEK APYrOU IPSMOM.

Pemate 3amaun Ha kieTyaron Oymare.

[TpoBOIUTH BBHIYMCICHUS M HAXOJUTH YHCIOBbIE W OYKBEHHBIC 3HAUEHHUS YITIOB B I€OMETPUYECKHX
3a/la4yax € HCMOJb30BAHMEM CYMMBI YIJIOB TPEYTrOJBHUKOB M MHOI'OYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IPH IEPECEYCHUH JBYX MNapaJUICIbHBIX NPSAMBIX CEKyllei. Pemars mpakTtuueckue
3a/1a4d Ha HaXOXKJEHUE YTJIOB.

Bnanerr mOHATHEM TE€OMETPHUYECKOTO MECTa TOYEK. YMETh OIpPENeNsiTh OUCCEKTpUCY yriia u
CEpEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

@opMyIMpPOBATh ONPEAEICHUS OKPYKHOCTH U KpPyra, XOpbl U AUaMeTpa OKPYKHOCTH, I10JIb30BATHCS
MX CBOMCTBaMHU. Y METh IPUMEHSATH 3TU CBOMCTBA IIPU PELICHUHU 3a/1a4.

Biagers NOHATHEM OINMCAHHOW OKOJO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh HAaXOOUTh €€ LEHTP.
[Tonb3oBaTbes GakTaMu O TOM, UTO OMCCEKTPUCH YIIIOB TPEYrOJIbHUKA MIEPECEKAOTCS B OJHOU TOUKE,
U O TOM, 4YTO CE€PEAMHHBIC NTEPIIEHAUKYIIPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAOTCS B OJTHON TOUKE.
Bragers moHATHEM KacaTeIbHOM K OKPYKHOCTH, IOJIb30BAaThCA TEOPEMOUM O MEPIEHAMKYJISIPHOCTH
KacaTeJIbHOW U paJinyca, IPOBEAEHHOIO K TOUKE KaCaHUsl.

[lonb30BaTbCsi MPOCTEHIIMMH TE€OMETPUYECKUMHU HEPABEHCTBAMU, INOHUMATh HUX MPAKTHUYECKUI
CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TOMOILBIO LIUPKYJIS U TUHEHKH.

K koHIy 00yueHus B 8 kjacce 00y4aroImuics MoJyduT caelyromue NpeIMeTHbIC pe3yIbTaThl:
PacrioznaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10J1b30BaThCSl UX CBOMCTBAMHU IIPU
peLIeHUH T€OMETPHUECKUX 3aj1au.

[IpumeHsTH CBOMCTBA TOUKU NIEPECEUEHMSI MEIUAH TPEYroJibHUKA (LIEHTpa Macc) B PEILIEHUH 3a/1au.
Brnaners moHsTHEM cpeaHEM JMHMM TPEyrojbHUKAa M Tpameuud, NPUMEHATh UX CBOMCTBAa IpH
peumieHun  reomerpudeckux  3axad. llomp3oBatecs  Teopemon  dameca M TeopemMoil O
IIPONOPLMOHAIIBHBIX OTPE3KaX, IPUMEHSTh UX Ul PELICHUs IPAKTHYECKUX 3a/1a4.

[IpuMeHsTh pU3HAKK [TO100USI TPEYTOJIBLHUKOB B PEIEHUH F€OMETPUUECKUX 3ajau.

ITonp3oBatbes Teopemoii [Tudaropa i pereHns reoMeTpuYeckux U MpakTHdeckux 3agad. CTpouTh
MaTeMaTHYeCKyl0 MOJEJIb B NMPAKTUYECKUX 3aJjauyax, CaMOCTOSITENIbHO JeNlaTh 4epTEéX U HaXOAWUTh
COOTBETCTBYIOILINE JJINHBI.

Bnaners moHATHSAMHU CHHYCa, KOCHHYCAa U TaHTE€HCAa OCTPOro yrja MpsSMOYroJbHOTO TPEYroJbHUKA.
ITosnp30BaTbCs STUMU MOHATUAMU IS PELIEHUS IPAKTUYECKUX 3a/1ay.

Boruncnsate (pa3nuuHbIMM CHOCOOAMHU) TJIOMIAAb TPEYTOJbHUKA U IUIOIIAA MHOTOYIOJBHBIX (QUryp
(monb3ysch, Iie HEOOXOIUMO, KaIbKYJIATOpoM). [IpUMEHATh MOTyuyeHHble YMEHHS B MPAKTUYECKUX
3ajqadax.

Bnagers NOHATUSAMHU BIMCAaHHOTO M LEHTPAJIBHOTIO YIJIa, UCIIOJIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIax,
yriaax MexIy XopaaMu (CeKylmMMM) M yIyle MEXJy KacaTelbHOM M XOpIOM NpHU peuieHUH
reOMETPUUECKUX 3a7au.

Bnagerp MOHATHEM  ONHCAHHOTO  YETHIPEXYTOJNIbHHMKA, IMPUMEHSATh CBOMCTBA  ONUCAHHOIO
YETBIPEXYTOJIbHUKA IIPU PEIICHNUH 3a]1a4.

[IpyuMeHsTh MONMy4YeHHbIE 3HAHUS Ha TNPAKTUKE — CTPOUTh MaTeMaTH4ecKHe MOJAeNu i 3ajad
peasbHOM KH3HM M TPOBOJUTH COOTBETCTBYIOUIME BBIYMCICHUS C IPUMEHEHHEM T[0a00us u
TPUTOHOMETPHH (II0JIb3YACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

K koH1y 00y4enus B 9 kjacce 00yJaromuiics MoJIyqduT CIEeIyIOIINEe TPeIMETHbIE PE3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOIUTH C UX MMOMOILBIO PA3ITUYHbIE HIEMEHTHI
MPSIMOYTOJIBHOTO TPEYroJIbHUKAa («peIIeHHe MpPSIMOYTOJIbHBIX TpeyroiabHUKOBY). Haxomute (c
MOMOIIBIO KaJBKYJISATOPA) AIHHBI U YIJIbI U1 HETAOIUYHBIX 3HAYECHUH.

ITonmp30BaThCs (bOpMy.]'IaMI/I MNPpUBCACHUA W OCHOBHBIM TPUTOHOMECTPHYECCKUM TOXKIACCTBOM [JId
HAaXO0XJAECHHS COOTHOIIEHUI MEXy TPUTOHOMETPUYECKUMH BETUYHHAMHU.



Hcnons3oBarb TEOpEeMbl CHUHYCOB M KOCHHYCOB Ul HAaXOXACHUS Pa3iIU4YHBIX JJIEMEHTOB
TPEYToJIbHUKA («pEIIeHUE TPEYTOIbHUKOBY), IPUMEHATh UX MPHU PEIICHUH F€OMETPHUUECKUX 3a1au.
Brnaners moHsTHSAMEH TpeoOpa3zoBaHMs 1M0J00WS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJOOHBIX (GUTYP.
ITonp30BaTbes cBOMCTBaMHU MOAOOMS IMPOU3BOJIBHBIX (PUIYp, YMETh BBIUMCIATH JAJUHBI M HAXOIUTh
yribl 'y mnogoOHbIX ¢uryp. IlpumensTs cBoiicTBa NOJOO0MS B MNPaKTHYECKUX 3ajadax. YMeETh
IIPUBOAUTH IPUMEPBI NOJOOHBIX (PUTYP B OKPYKAIOLIEM MUpE.

ITonp30BaTbCs TEOpEMaMHU O MPOU3BEACHUM OTPE3KOB XOpZ, O IIPOU3BEICHUU OTPE3KOB CEKYILHUX, O
KBaJIpaTe KacaTeabHOM.

[Tonp30BaThbcs BEKTOpaMH, OHUMATh UX T'€OMETPHUUECKUN M (DU3WYECKHH CMBICI, NPUMEHATh UX B
peLeHNH TeOMEeTPUYECKUX M Ppu3nuecKux 3a1ad. [IpuMeHsaTh ckallipHOE NPOU3BEIEHHE BEKTOPOB IS
HAaxO0KJICHUs JUIMH U YIJIOB.

Ilosnp30BaTbCcd METONOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €r0 B PEIICHUH I'€OMETPUUYECKUX U
IIPAaKTUYECKUX 3a]1a4.

Bnagers NOHATHAMHU NPaBUIBHOIO MHOTOYIOJIbHUKA, AJIUHBI OKPYKHOCTH, JJIUHBI AYTH OKPYKHOCTH
U paJiMaHHOW MEpBhI YIJIa, YMETh BBIYMCIIATH IUIOIIAAb Kpyra U ero dacrei. [IpuMeHsaTs 1nony4yeHHble
YMEHHS B IPAKTUYECKUX 3a]1a4ax.

Haxomute ocu (WM LEHTPBI) CUMMETPHH (UTYp, IPUMEHSATh JBM)KEHUS IJIOCKOCTH B MPOCTEUIINX
ClIy4dasix.

[IpuMeHATh MOJyYEHHBIE 3HAHWS HAa IPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJENM I 3a4ad
peambHOM KM3HM M NPOBOJUTH COOTBETCTBYIOUIME BBIYMCIECHUS C IPUMEHEHHEM I[0a00us Hu
TPUTOHOMETPHUECKUX (DYHKIUH (TIOJIB3YSChH, T/I€ HEOOXOIUMO, KAIBKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHME I10 AJITEBPE

7 KJIIACC
Ne HaumeHoBaHue Kosaun4yecTBo 4acoB JaekTpoHHbIe (HU(pPOBHIE)
n/m | pasaesnoB U TeM o0pa3oBaTe/ibHbIe pecypchl
NPOrpamMmsbl
Bcero | Kourpoa | IIpakrtuy
bHbIE ecKue
padoThI padoTshI
1 Yucna 1 BEIYUCICHHUS. 25 1 bu6mmoreka [IOK
ParmonanbHbIe yncia https://m.edsoo.ru/7f415b90
2 AnreOpandeckue 27 1 bubnuorexa [JOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 1 bubmuorexa [JOK
HEpPaBCHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduxy. 24 1 bubnnoreka [JOK
OyHKIMN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHUE M 6 1 bubnnoreka [JOK
o0o0meHne https://m.eds00.ru/7f415b90
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOI'PAMME
8 KJIACC
Ne HaumenoBanue KosmuecTBo yacoB JyieKTpOoHHBIE (HU(PPOBBIE)
n/m | pa3aesoB U TeM Bcero | Kountpoa | Ipakrtuu o0pa3oBaTejbHbIe pecypchl
NpOrpamMmbl bHbIE ecKHue
padoTsbI padoTshI
1 Uucna v BEIYUCTICHHUS. 15 bu6mmoreka [IOK
KBaapaTHble KOpHU https://m.edsoo0.ru/7f417af8
2 Uucna 1 BEIYUCIICHHUS. 7 bu6mmoreka [IOK
CreneHs ¢ [EIBIM https://m.edsoo.ru/7f417af8
oKa3areJeM
3 Anrebpanueckue 5 1 bubnuoreka [IOK
BBIPKCHUSI. https://m.edso0.ru/7f417af8
KBanpaTHblil TpEXUiIEH
4 AnreOpandeckue 15 1 bubnuotexa [JOK
BBIpKEHUSI. https://m.edsoo.ru/7f417af8
Anrebpanyeckast 1poOb
5 VYpaBHeHUs U 15 1 bubnuoreka [IOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
KBanpaTHbie ypaBHeHUs
6 VYpaBHeHUs U 13 bubnuorexa [IOK
HepaBeHcTBa. CHUCTEMBI https://m.edsoo0.ru/7f417af8
ypaBHEHUH
7 VYpaBHeHus u 12 1 bubnuorexa [JOK
HEPaBEHCTBA. https://m.edso0.ru/7f417af8
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Hepasencrpa
8 Oynkiuu. OCHOBHBIE 5 bu6mmoreka [IOK
TIOHATUS https://m.edso0.ru/7f417af8
9 Oynkiun. Yuciossie 9 bubmumorexa [IOK
GbyHKIHN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME U 6 1 bubmumoreka [IOK
00001IeHHEe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOI'PAMME
9 KJIACC
Ne HaumeHoBaHue KoJunyecTBo 4yacoB dueKkTpoHHbIE (LM (POBbLIE)
n/n pa3aenoB U TeM Bcero Kontpo IIpakTuu | oOpa3oBaTe/bHBbIC PECypPChI
MPOrpaMMblI JIbHbIE ecKue
padoThI padoThI
1 Yucna 1 BEIYUCICHHUS. 9 bubmuorexa [JOK
JleficTBUTEIBHEIC YHCIIa https://m.edso0.ru/7f419d08
2 VYpaBHeHus u 14 1 bubnmnoreka [HOK
HEPaBECHCTBA. https://m.edsoo0.ru/7f419d08
VYpaBHeHHUsI ¢ OHOM
MIEPEMEHHOMN
3 VYpaBHeHus u 14 1 bubnmnoreka [JOK
HepaBeHcTBa. CUCTEMBI https://m.edsoo0.ru/7f419d08
ypaBHEHUH
4 VYpaBueHus u 16 1 bubmuorexa [IOK
HEPaBCHCTBA. https://m.edsoo.ru/7f419d08
HepaseHnctBa
5 OyHKIMH 16 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f419d08
6 YucnoBsie 15 1 bu6nuorexa [IOK
I0CJICTIOBATEIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 18 1 bu6nuorexa [IOK
000011€eHNE, https://m.edso0.ru/7f419d08
CUCTEeMaTH3aIlvsl 3HAaHUH
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME

TEMATHYECKOE INTAHUPOBAHME 110 'TEOMETPUH
7 KIIACC

Ne

HaumeHoBaHue pa3ieioB

KoaunuecTBo uacoB

JJ1eKTPOHHBIE (U (PPOBbIE)

1/l | ¥ TeM NPOrPamMMbl o0pa3oBaTe/ibHbIE PeCYpPChI
Bcero | Kontpoa | Ilpakrmuec
bHBbIC KHe
padoThI padoThI
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1 [Ipocreitmme 14 bubmuorexa [JOK
TeOMETPUYECKHE QUTYPHI H https://m.edsoo.ru/7f415e2e
ux cBoiicTBa. I3mepenue
TCOMETPUYCCKUX BEIIMUUH

2 TpeyrosnbHUKH 22 1 bubmumoreka [IOK

https://m.edsoo.ru/7f415e2e

3 [TapannensHble npsiMbIe, 14 1 bubnmoreka [JOK
CyMMa yIJI0B TPEYroJbHUKA https://m.edsoo.ru/7f415e2e

4 OKpy’>KHOCTb U KpYT. 14 1 bubmumorexa [IOK
I'eomeTpHucckue https://m.edsoo.ru/7f415e2e
MTOCTPOCHHUS

5 [ToBTOpeHmE, 0000IIEHNE 4 1 bu6mmoreka [IOK
3HaHUH https://m.edsoo.ru/7f415e2e

OBILIEE KOJIMYECTBO 68 4 0

YACOB I10 ITPOTPAMME

8 KJIACC
Ne HaunmeHnoBanue KoimnyecTBo yacos DJleKTpoHHbIe (LM (poBbIE)
n/m | pasaesioB U TeM Bcero | Kourtpo IIpakTuu |o0pa3oBaTeabHBIE PECYPCHI
NMPOrpamMMblI JIbHBIE ecKue
padoThI padoThI

1 YeTbIpEXYyroJbHUKN 12 1 bubnnorexa [JOK

https://m.edsoo.ru/7f417e18

2 Teopema Daneca u 15 1 bubmmoreka [IOK

Teopema o https://m.edsoo.ru/7f417e18
MIPOMTOPIIMOHATEHBIX
OTpe3Kax, MoJ00HbIE
TPEYTOJIBHUKU
3 IImomans. Haxoxnenne 14 1 bu6nmoreka [JOK
TUTOIAICH TPEyroJbHUKOB https://m.edsoo.ru/7f417e18
Y MHOTOYTOJIbHBIX (PHUTYP.
ITmomanu mogoOHBIX
duryp
4 Teopema I[Mudaropa u 10 1 bubnuotexa [JOK
HayaJla TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
5 VYTabl B OKPYKHOCTH. 13 1 bubnuotexa [JOK
BriucanHbie 1 onMcaHHbBIC https://m.edsoo.ru/7f417e18
YEeTBIPEX yTOJIbHUKH.
Kacarenbnble k
okpykHocTH. Kacanne
OKPY>KHOCTEHN
6 [ToBTOpeHME, 0000IIEHNE 4 1 bubmmoreka [JOK
3HaHUH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO 68 6 0

YACOB I10 ITPOTPAMME
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9 KJIACC

Ne | HammenoBanme pasgesioB 1 | KoamuecTtBo yacon JyekTpoHHbIe (HU(PPOBBIE)
n/n | TeM NPOrpamMmMbIl Bcero | Koutp | I[Ipak | oOpa3oBaTesibHBbIE pecypchl
OJIbHBI | THYEC
e KHe
pador | pador
bl bl
1 | Tpuronomerpus. Teopemsl 16 1 bubmumoreka [IOK
KOCHHYCOB U CHHYCOB. https://m.edsoo.ru/7f41al2c
PemreHne TpeyrojbHIUKOB
2 | IIpeoOpazoBanue moao0us. 10 1 bubnuorexa [JOK
MeTtpuueckue COOTHOLICHHS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
3 | Bekropsr 12 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41al2c
4 | JlekapTOBBI KOOPAMHATHI HA 9 1 bubnuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c
5 | [IpaBunbHbIE 8 1 bubnuorexa [JOK
MHOTOYTOJIbHUKH. J[7THa https://m.edsoo.ru/7f41al2c
OKPYXHOCTH | TUIOIIAh
Kkpyra. Beraucienue
IJI0IAeH
6 | JBmKeHUS IIOCKOCTH 6 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
7 | IloBTOpeHue, 0600MICHHE, 7 1 bu6mmoreka [JOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB 68 6 0

110 ITPOTPAMME
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