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HOACHUTEJIBHAA 3AIIMCKA

AnreOpa SIBIIETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIlEr0o 0Opa3oBaHMs: OHA
oOecrieurBaeT HU3y4YCHUE JPYTrUX JUCHMIUIMH, KaK €eCTeCTBEHHO-HAy4yHOTO, TaK U
TYMaHUTApPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl MPOJOJDKEHUST 00pa3oBaHMs M B
MOBCETHEBHOM KU3HU. Pa3BuTHEe y 00yUaroNInXcsl HAyYHBIX MPECTABICHUN O MPOUCXO0XKICHUU
U CYIIHOCTH alreOpanvecKkux aOCTpakiuil, crmoco0e OTpaKeHHUsT MaTEeMaTHUYeCKOW HaykKou
SBJICHUN M TPOIECCOB B MPUPOJAEC U OOIIECTBE, POJIM MATEMAaTUUYECKOTO MOJCIMPOBAHUS B
HAay4YHOM TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U
KQueCTB MBIILICHUs, HEOOXOAUMBIX JUIsl aJanTallid B COBPEMEHHOM IM(GPOBOM OOIIIECTRBE.
N3yuenne anreOpnl obOecrieurBaeT pa3BUTHE YMEHHUS HaAONIOJaTh, CPaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBaTh CBOM JEHUCTBHS U BBIBOJBI, (pOpMyIupoBaTh yTBepkIeHus. OCBOCHUE Kypca
anreOpbl 00ecIeunBaeT Pa3BUTHE JIOTMYECKOTO MBIIIJICHUS OOY4YarOMIUXCs: OHU HCIOJIb3YIOT
NEAyKTUBHBIE W  WHAYKTUBHBIC  pacCyXACHUs, O0000mIeHHME U  KOHKPETHU3alUIo,
a0ctparupoBanne u aHanmoruto. OOydeHue anreOpe NpearnojaracT 3HAYUTEIBHBIH O0BEM
CaMOCTOSITEJILHON JEATeIbHOCTU O0YYarOIIUXCs, MMOITOMY CaMOCTOSITEJIbHOE pEIIeHUE 3a7a4y
SIBJISIETCSL peau3alueit e TeIbHOCTHOTO MPUHIIUIA O0yUSHUSI.

B crpykType mnporpammbl y4deOHOro Kypca «Anaredpa» Uisi OCHOBHOTO OOIIETro
o0pa30oBaHus OCHOBHOE MECTO 3aHMMAIOT COJiepKaTellbHO-MeToAnYeckue auHuu: «Yucna u
BBIUUCIICHUS», «ANredpandeckue BBIPAKEHUS», «YpaBHEHUS W HEpaBEHCTBa», «DyHKIHN.
Kaxnmas U3 3TUX comepKaTeibHO-METOANYECKUX JIMHAN Pa3BUBAETCS HA MPOTKEHUU TPEX JIET
U3Yy4EeHHsI Kypca, B3aUMOACIHCTBYs C APYTMMH €ro JTUHUsIMU. B Xo/1e u3ydenust yueOGHOro Kypca
oOydJaroImMMCsl  MPUXOJUTCS  JIOTUUECKH  pacCykKJaaTh,  HMCIOJIB30BaTh  TEOPETHKO-
MHO>KECTBEHHBIN S3bIK. B CBSI3UM ¢ ATUM B IporpaMMmy yueOHOTo Kypca «Anredpa» BKIIOUEHBI
HEKOTOPBIE OCHOBBI JIOTUKH, MPEIACTABICHHBIE BO BCEX OCHOBHBIX pa3eiax MaTeMaTH4E€CKOro
o0pa3oBaHUs M CIIOCOOCTBYIOIIME OBIAJCHUIO OOYYAIOIIMMHUCS OCHOB YHHUBEPCAIBHOTO
MaTeMaTudeckoro si3bika. CopepkaTelbHOM M CTPYKTYpPHOH OCOOEHHOCTBIO y4eOHOTO Kypca
«Anrebpay SIBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JuHUM «Yucaa W BBIYUCICHHS» CIYKUT OCHOBOW JJIs JaJibHEUIIIETO
W3YYCHHUS] MAaTEMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIONIUXCS JIOTHYECKOTO MBINIJICHUS,
(GOpMHUPOBAHUIO YMEHHUS TMOJIB30BAThCA ANTOPUTMAMU, a TAKKE MPUOOPETCHUIO MPAKTHICCKUX
HaBBIKOB, HEOOXOJUMBIX JJIsI TTOBCEHEBHOW XM3HU. Pa3BUTHE MOHATHA O YMCIE HA YPOBHE
OCHOBHOTO 00IIEro o0Opa3oBaHUs CBSI3aHO C PAlMOHAIBHBIMU U MPPALMOHATBHBIMU YHCIIAMH,
dhopMUpOBaHUEM TPECTABICHUN O JEHCTBUTEIHFHOM YHCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JUHAH OTHECEHO K CpeTHEMY 00I1eMy 00pa3oBaHUIO.

Conepxanue JBYX aireOpamyeckKux JUHUW — «AJreOpandyeckue BbIPAXKEHUS» U
«YpaBHEHUST W  HEPABEHCTBa»  cHocoOCTBYyeT  (OPMUPOBAHUIO Yy  OOYYaIOIIMXCS
MaTeMaTH4eCKOro anrapara, HeoOXOAMMOro [JIsi pEelICHUs] 3a/ad MaTEMaTUKH, CMEXHBIX
MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOr0 00111€T0 00pa3oBaHus
y4ueOHBIM  MaTepuan TPYIIUPYETCS BOKPYT  pallMOHAIBHBIX  BbIpaKeHHil. Anre0pa



JEMOHCTPUPYET 3HAUCHHE MAaTEMATUKH KaK S3bIKa JUIsl TOCTPOCHUS] MAaTEMAaTUYECKUX MOJEIIEH,
OINMCAHMSI MIPOLIECCOB U ABJICHUM peasibHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TaKxKe
JanbHelllee pa3BUTHE ANTOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAMMOIro, B YaCTHOCTH, JJIS
OCBOCHHS Kypca HH(MOPMATHKH, M OBJIAJICHUE HaBbIKAMHU JEIYKTHUBHBIX paCCyKJIECHUU.
[IpeoOpazoBaHue CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPAXKEHUS, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPYECTBY.

Copepxxanue  (QyHKUMOHAIBHO-TpAUUYECKONM JIMHUM  HALEIEHO Ha  MOJy4YeHHE
o0y4JaromuMuCs 3HaHUN 0 PYHKIUSIX KaK BaXKHEHUIIEH MaTeMaTUYeCKON MOJIENH JIJIs ONUCAHUs
U UCCJEN0BAaHUS Pa3HOOOpPA3HBIX MPOLIECCOB U ABICHUW B mpupojae u obuiectBe. M3ydenue
Marepuaia CHOCOOCTBYET pPa3BUTHIO Y OOYYaIOIIMXCS YMEHMS HCIONIb30BaTh PA3IHUYHbIE
BBIPA3UTENIbHbIE CPEJCTBA A3bIKA MAaTEMAaTUKU — CJIOBECHbIC, CUMBOJIMYECKUE, TpaduyecKue,
BHOCHT BKJIaJl B JOPMUPOBAHHUE MPEJICTABICHUN O PO MATEMATUKU B Pa3BUTUU LIMBUIM3AIMU
U KYJIBTYPBHI.

CornacHo ydeOHOMY IIaHy B 7-9 Kiaccax wu3y4aercss Y4YeOHbId Kypc «Auredpay,
KOTOpBIN BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3fienbl coaepxaHus: «Hucna v BbIUHUCICHUNY,
«AnreOpanyeckue BHIPAKEHUSN», « Y paBHEHUS U HEPABEHCTBAY, « DYHKIIUN.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoautcs 306 yacos: B 7 kinacce — 102 yvaca (3
yaca B Henelno), B 8 kinacce — 102 gaca (3 yaca B Hepeno), B 9 kimacce — 102 yaca (3 gaca B
HEJIENIO).

COILEPKAHUE OBYYEHUA

8 KUIIACC

Yucaa v BIYMCICHUSA

KBampaTtHeiii kopeHb u3 uucia. [loHarne 00 wuppamroHaTbHOM uucie. JlecsaTudyHbIe
npUOTMKEHUST UPPAMOHATBHBIX yncen. CBoHCTBa apuMETUUECKUX KBAJPATHBIX KOPHEH U UX
MpUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHWW WM BbIYMCICHUAM. JleficTBUTENbHbBIE
qucia.

Crenens ¢ 1UeabIM NOKazaTesneM U €€ cBoiictBa. CTaHIapTHAs 3alUCh YUCTIA.

AnreOpandeckue BeIpakeHUsIAJIredpanyeckue BbIpaskeHust

KBanpartsslii TpEXUIICH, pa3a0KEeHUE KBAAPATHOIO TPEXUIICHA HA MHOKUTENH.

AnrebGpandeckasi apo0Ob. OCHOBHOE CBOMCTBO anrebpanyeckoit apoou. CroxkeHue,
BBIYMTAHNUE, YMHOXKEHHE, JIeJICHUE alreOpandeckux ApooOeil. ParrioHanbHble BRIpaXEHUS U UX
npeoOpa3oBaHue.

YpaBHEHHUS U HEpABEHCTBAY pAaBHEHHUS M HEPABEHCTBA

KBagpatnoe ypaBHenme, popmyna KOpHEW KBaJpaTHOTO ypaBHeHUs. Teopema Buera.
Pemenue ypaBHeHUH, CBOASIIMUXCS K JMHEHWHBIM W KBajgpaTHbIM. [Ipocteiimme apoOHO-
palMOHAIbHbBIE YPABHEHUS.

I'paduueckas unTepnpeTalusi ypaBHEHUN C JBYMsI IEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
YpaBHEHUW C JABYMs NEepeMeHHbIMU. [IprMepbl pemeHus CUCTEM HEIMHEWHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMH.

Pelienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.



HucnoBple HEpaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NIEPEMEHHOM.
PaBHOCWIIBHOCTD HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM nepeMeHHOW. CucTeMsl
JIMHEVHBIX HEPABEHCTB C OJTHOU IIEPEMEHHOM.

OyHKIMN PYyHKIUU

[lonstue ¢pynkuun. OOGIaCTh ONpEAEICHUS] U MHOXKECTBO 3HaueHH QyHKIMU. CriocoObl
3a1aHust QYHKIUH.

I'padpux ¢ynxuuu. Yrenue cpoilcTB QyHkuuu no e€ rpaduxy. I[Ipumepsr rpadukos
(GyHKUMN, OTpaXaroluX peajbHble MPOLECCHI.

OyYHKIMY, ONUCHIBAIOIINE MPAMYIO U OOpaTHYIO MPONOPLUHUOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxu. Oynximn y = X2, y = X3, y = VX, y=|x|. [padudeckoe pelieHne ypaBHeHNH i CHCTEM
YPAaBHEHUH.

9 KIIACC

Yucjia ¥ BBIYUCTCHUSA

PanmonanpHbIe YKclia, UppallMOHANIBHBIC YKCIIa, KOHEYHbIE U OECKOHEUHBIE JICCSITUYHBIC
npoOu. MHOXECTBO JCHCTBUTENIbHBIX 4YHUCEN, JCHCTBUTENIBHBIC YHCIa KaK OECKOHEUYHBIE
JIecATUYHble  JpoOu. B3auMHO  OJHO3HAYHOE COOTBETCTBHE  MEXKAY  MHOXKECTBOM
JIEVUCTBUTEIIBHBIX YMCEJ U KOOPJAUHATHON MPSMOM.

CpaBHeHHE NEUCTBUTEIBHBIX 4YHCEN, apu(METHUYECKUE JCHUCTBUS C JEUCTBUTEIBLHBIMU
YUCIIAMHU.

Pa3mepbl OOBEKTOB OKPYKAIOIIET0 MHpPA, JIMTEIBHOCTH MPOILECCOB B OKPYKAIOIIEM
MUpe.

[TpubnuxénHoe 3HAYEHHE BEIUYHHBI, TOYHOCTHh MpHUOIMKeHus. OKpyrieHue Yuced.
IIpukuaKa v OLIEHKA pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. PenmeHne ypaBHEHUM, CBOISIIUXCS K JIMHEHUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOJSIIUXCS K  KBaJPAaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepnl pemieHuss ypaBHEHHN TPETbEW M YETBEPTOU CTENEHEH
Pa3JI0)KEHUEM Ha MHOYKUTEIIH.

Pemiennie  apoOHO-pallMOHANIBHBIX  ypaBHeHMH.  PelieHwe  TEKCTOBBIX  3ajay
anreOpanyecKuM METOIOM.

VYpaBHeHUEe ¢ AByMsl TIEpeMEHHBIMH U ero rpaduk. PemieHune cuctem OBYX JTHHEWHBIX
YpPaBHEHUW C JIBYMs NEpEMEHHbIMU. PermieHune cucrteM IByX ypaBHEHMM, OJHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpo creneHu. I'paduyeckass nHTEpOpeTanus CUCTEMbl YPaBHEHUHN C
JIBYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PelreHue CucTtem JIMHEHWHBIX
HEPABEHCTB ¢ OJHOM mepemeHHON. KBaapaTtHbie HepaBeHCTBA. ['paduueckass UHTEpHpeTALIMS
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMM.

OyHKINM PYHKIUA



KBangpatnunas ¢yukuus, e€ rpaduk u cpoiictBa. I[lapabonia, KOOpAMHATH BEPIINHBI
napadoJibl, 0Cb CHMMETPHUHU MapadoIbl.

I'paduxu byskumit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x| , u ux cBoiictaa.

Hucnosble nocienoBaTeabHOCTUYNCI0BbIe TOCIe0BATEIbHOCTH U IPOrpeccuu

[ToHATHE YKMCIOBOM MOCIENOBATENBHOCTH. 3aIaHUE MOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopmyioit u popMyIoit N-ro ujieHa.

Apudpmernyeckas U reomerpuueckas — mnporpeccur.  Dopmynael N-ro  uneHa
apu(PpMETHIECKON U FE€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX N YJIEHOB.

N300paxkeHne wieHOB apu(METHUYECKOM M T€OMETPUYECKOM Nporpeccuii TOYKamMHu Ha
KOOPAMHATHOM TNIOCKOCTH. JIMHENHBIN U SKCIOHEHITUANBHBIN POCT. CIOKHBIE TPOLICHTHI.

IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATHBI

JInuHOCTHBIE Ppe3yJbTaTbhl OCBOSHHS MPOTpaMMbl ydyeOHOTO Kypca «Anredpa»
XapaKTEePU3YIOTCS

1) naTpuoTHYecKoOe BOCIMTAHHUE:

NpOSIBJICHUEM MHTEpeca K TMPONUIOMY U HACTOAIIEMY POCCUMCKOW MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHUEM K JOCTHIKEHHUSM POCCUHUCKHX MATEeMAaTUKOB U POCCHUMCKON
MaTeMaTUYE€CKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX JOCTHKEHHI B JAPYrdX HayKax H
MPUKIATHBIX cepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJIHCHUIO OOS3aHHOCTEW TpakKIaHWHA W pPEaM3allid €ro Ipas,
MpEeACTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHMPOBAHHS PA3IMYHBIX CTPYKTYD,
SIBJICHUH, TIPOIIEAYp I'pakAaHCKOro oOIecTBa (HarmpuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXICHUIO ITHYECKUX IMPOOJIEM, CBS3aHHBIX C MPAKTHUYCCKUM MPUMEHEHHUEM JIOCTHKCHHM
HayKH, OCO3HAaHWEM BaXKHOCTH MOPAJIbHO-3TUYECKUX MPUHLIUIIOB B ICATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MNPAKTUYECKUX 3a7a4 MaTEeMaTHYECKOMN
HAIPaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMAaTHUYECKOrO OOpa30BaHMs HA MPOTSHKCHUH
BCEU JKMU3HM JJIA YCIEUTHOW TMpOo(dheCCHOHATBHON ASATENBHOCTH U PAa3BUTHEM HEOOXOIMMBIX
YMEHUH, OCO3HAHHBIM BHIOOPOM M TOCTPOCHUEM WHIWBUIYAIBHON TPACKTOPHH 00pa30BaHUS U
KU3HEHHBIX [JIAHOB C YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEM;

4) 3cTeTHYEeCKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOIMOHAIBHOMY W 3CTETUYECKOMY BOCHPHUSTUIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, PaCCyKICHUI, YMEHUIO BUJIETh MATEMATHYECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTI'O NMO3HAHUA:

OpUEHTAIIMEN B JESATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHbBIX MpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, NPUPOAbI M OOIIECTBAa, MOHUMAaHHEM
MaTeMaTU4eCKOM HayKh Kak cdepbl 4YeIOBEUECKON MeSITebHOCTH, JTaroB €€ pa3BUTUS U



3HAYUMOCTH  JJI1  Ppa3BUTUS  LMBWIM3ALMHU, OBJIAJCHUEM  SI3bIKOM  MaT€MaTUKH U
MaTE€MaTUYeCKON KyJIbTYpOl KakK CpeICTBOM IO3HAHUS MHUpPA, OBJIaJCHHEM MPOCTEHIIMMHU
HaBbIKaMH UCCIIE0BATENbCKOM IEATETbHOCTH;

6) ¢usumyeckoe BocnuTaHue, (OPMHPOBAHME  KYJbTYPbI  310pPOBbS |
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TFOTOBHOCTBIO TPUMEHATh MaTeMaTHYEeCKHWE 3HAHUS B MHTEpPECax CBOErO 3/J0POBbS,
BEJICHUS 3JJOPOBOT0 00pa3a >KU3HM (30pOBOE NMUTaHKE, COATAHCUPOBAHHBIA PEKUM 3aHATUN U
OTIbIXa, peryispHas (u3uveckas aKTUBHOCTh), COPMHUPOBAHHOCTBHIO HAaBbIKA pPEQIIEKCHUH,
MPU3HAHUEM CBOETO IpaBa Ha OIIMOKY U TAKOTO e IpaBa JAPyroro 4ejoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MAaTEeMaTUYEeCKUX 3HAHMM JUIsl peuieHus 3aiad B o01acTu
COXPAHHOCTU OKpY>KaIoIeW cpejbl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH KX BO3MOXKHBIX
MOCJIEICTBUN JUIsl OKpY>Karollel cpeibl, OCO3HAaHUEM TIJI00aJbHOr0 XapaKTepa SKOJOTHUYECKHUX
npo0seM U MyTel UX perieHus;

8) ajanTanus K U3MEHSIOIMMCS YCJI0BHAM COUMAJIbHON U MIPUPOIHOI Cpebl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSIX HEOMNPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUUYECKYIO JESITeIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Y JIPYTUX
JoeH, npuoOpeTaTh B COBMECTHOM JIEATETbHOCTH HOBbIE 3HAHMS, HABBIKK M KOMIIETEHIIUU U3
OTIbITA IPYTHUX;

HEO0XOAMMOCThIO B (POPMUPOBAHNUU HOBBIX 3HAHUHU, B TOM 4YHCIE (POPMYIUPOBATH HJIEH,
HOHATHUS, TUIOTE3bl 00 OOBEKTaX U SIBICHUSAX, B TOM YHCIIE paHEE HEU3BECTHBIX, OCO3HABATh
Ae(PUIMTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYyallUl0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpMEp, KOPPEKTUPOBATh NMPUHUMAEMble PELICHUS U
necTBus, HOpMyIHpOBATH U OLICHUBATH PUCKHU U MOCIEICTBUS, GOPMUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

e BBISBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMaTUYECKHX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXIy TOHATUAMH, (HOPMYIMPOBATH OMPEACICHUS TOHSITHH,
YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKAIINN, OCHOBAHUS /i1 0000IICHMS
Y CpPaBHEHHS, KPUTEPUU ITPOBOJAUMOTrO aHAIU3A;

e BOCIPUHUMATH, (HOPMYTUPOBATH M TPEOOPA3OBBHIBATH CYXKIACHUS: YTBEPIAUTEIbHBIC U
OTpUIATEIbHBIC, SAUHUIHBIC, YACTHBIC U O0IIHE, YCIOBHBIC;

e BBIABIATh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHUS B (haKTax,
JNAHHBIX, HAOMIOJEHUSX M YTBEPKICHUSX, NpeasiaraTb KPUTEPUU JJISI BbISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEYNN;

e JIENaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JECIYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKJIFOUYEHHM, YMO3aKIIOUEHUN 110 aHAJIOTHH;

e pa3bupaTh JOKa3aTEJIbCTBA MATEMATHUYECKUX YTBEpXKICHUM (OpsiMble U OT
MIPOTUBHOTO), MIPOBOJUTH CaMOCTOSITEIBHO HECJIOKHBIE JI0KA3aTeNIbCTBA



MareMaTu4eckuXx (akToB, BBICTpPAMBATh apryMEHTAIlMI0, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh CMOCOO pelieHus y4yeOHOM 3ajauyu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOUpaTh HauboJee MOAXOMAIHNNA ¢ YIETOM CaMOCTOSITENIBHO BbIJEICHHBIX
KPUTEPUEB).

ba3oBbIe ucciiegoBaTe/IbCKHE NEMCTBUS .

UCIIOJIB30BaTh ~ BOMPOCHI  KAaK  HWCCJICAOBATCILCKHA  WMHCTPYMEHT  IIO3HAHWS,
(GbopMyIHpPOBaTH BOMIPOCHI, PUKCHPYIOITUE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEIIBHO
yCTaHABJIMBATh UCKOMOE M JaHHOE, ()OPMHPOBATH THUIIOTE3Y, apIYMEHTHPOBATh CBOIO
MMO3UIINIO, MHEHHE;

NPOBOAUTEL IO CAaMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH SKCIICPUMEHT,
HEOOJIBIIOEC HCCIIEAOBAHUE TIO0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTo
00bEKTa, 3aBUCUMOCTEN 00HEKTOB MEXTY COOOI;

CaMOCTOSATEILHO  (OPMYJIUPOBATh OOOOIIEHWS M  BBIBOJBI 1O  pe3yJibTaTam
NPOBEIEHHOTO HAOJIIOICHUS, UCCIICIOBAaHUS, OIICHHBATh JIOCTOBEPHOCTH MOJYyYEHHBIX
PEe3yIbTAaTOB, BHIBOJIOB U 000OIICHUIA;

NIPOTHO3UPOBATHh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH TPEIITOIOKCHUS
0 €ro Pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISBJISITh HEJOCTATOYHOCTh M U30BITOYHOCTH MH(GOPMAIIMH, JAHHBIX, HEOOXOIUMBIX
IUTSL PEILICHUS 3a/1a4u;

BBIOMpATh, AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETHUPOBATH WH(GOPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHNUS,

BbIOMpaTh GpopMy IpencTaBieHus HHGOPMAIIMK U WUTIOCTPUPOBATH PEIIaeMble 3a7a4u
CXeMaMH, TuarpaMMamMu, HHOU rpauKoil 1 UX KOMOMHAIUSIMU;

OLICHMBATh HAAEKHOCTh HHPOPMAILIUU 1O KPUTEPHSIM, MPEAJIOKCHHBIM YUUTEIIEM MU
c(hOpMYITHPOBAHHBIM CAMOCTOSITENILHO.

KommyHuKaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eificTBUS:

BOCIIPUHUMATHh M (POPMYIHUPOBATH CYKIEHUS B COOTBETCTBUM C YCJIOBHUSIMHU U LIEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAy PEUICHUs 33a/1a4ld, KOMMEHTUPOBATh
MOJy4YEHHBIN pe3yJIbTaT;

B X0J/ie 00CYK/ICHHSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY O0O0CYK/1aeéMON T€MBbI, TPOOIEMBI,
pelaeMon 3a1aun, BbICKa3bIBaTh UJEHU, HALIEJICHHBIE HA IMOUCK PEIICHUS], COIIOCTABIISATh
CBOM CYXJICHUS C CYKJIEHUSIMH JPYTUX YYaCTHUKOB AHaora, OOHapyKUBATh pa3indyue
M CXOJCTBO TIO3MUIMH, B KOPpeKTHOU (opme (opMynupoBaTh pa3HOTIIACHS, CBOH
BO3PAKEHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJa4M, SKCIEPUMEHTA, UCCIIECIOBAHMS, TTPOCKTA,
CaMOCTOSITEJIbHO BbIOMpPAaTh (OpMAT BBICTYIUICHUS C Y4E€TOM 3aJay NpPE3CHTAlNU U
0COOCHHOCTEN ayJUTOPHH;

MMOHUMATh W MCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYaJTIbHOU PadOTHI
IIpU pPelIeHUU y4eOHbIX MaTeMaTHUYECKUX 3a/1ay;



e TPUHUMATH 1I€JIb COBMECTHOMN N€ATEIbHOCTH, TUIAHUPOBATh OPTaHU3ALUI0 COBMECTHOMN
paboThl, pacmpenensiTb BUIbl padOT, JOroBapuBaThCsA, OOCYXKIaTh MpolEecC H
pe3yabTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

e y4YacTBOBaTh B TIPyHHoBbIX (opmax padboTel (00CyXneHHs, OOMEH MHEHHUSIMH,
MO3rOBBIE€ IITYPMBI U JIPYTHE), BBINOJIHATH CBOIO 4acThb pabOThl U KOOPAMHUPOBATH
CBOM JICUCTBUS C APYTMMH YJ€HAMU KOMaHJIbl, OLICHMBATh KAYECTBO CBOETO BKJIaJa B
o0 IPOAYKT MO KpUTEPHUSIM, CHOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aUMOIEHCTBHUS.

PerynsiTuBHbIe yHHBepcajibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:

e CaMOCTOSITENIbBHO COCTaBJATh IUIAH, QJITOPUTM pEIIeHHs 3aJadd (WM €ro 4acTh),
BbIOMpATh CHOCOO peleHuss ¢ YYETOM HMEIOIIMXCS PECYypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUM C YUETOM
HOBOW MH(pOpMauu.

CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysibTaTta perieHus
MaTeMaTUYEeCKOM 3a/1a4u;

e TMpPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPHU PEIICHUM 3a]a4l, BHOCUTH
KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAWJEHHBIX OIIHOOK,
BBISIBIICHHBIX TPY/IHOCTEH;

e OILICHUBATh COOTBETCTBUE pPE3yJibTaTa AEATEIbHOCTH IMOCTABIEHHOW LEJIH U YCIOBUAM,
OOBSCHATh NPUUYUHBI JTOCTHKEHUS WM HEAOCTIDKEHUS LEJd, HaXOAUTh OLIMOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 8 kiacce o0Oydarouiuiicss MONYYUT CIEIYIONINE MPEIMETHBIC
PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HayallbHbIE MPEICTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX YHMCEN MJIS
CpaBHEHMS, OKPYIJICHHS W BBIYHCICHUN, M300pa)xkaTh JCHCTBUTENbHBIC YHUCIA TOYKAMH Ha
KOOPAMHATHOM MPSAMOM.

[IpumensaTs MOHATHE apU(PMETHUYECKOTO KBAJAPATHOTO KOPHSA, HAXOAWTHh KBaJApPaTHBIC
KOpDHHM, WCTONB3Yys TMPU HEOOXOIWMOCTH KaJbKYyJSATOpP, BBHIMIOJHATH MPeoOpa3zoBaHUs
BBIPAYKCHUH, COJICPKAIINX KBAJIPaTHbIE KOPHU, UCITOJIb3Ys CBOMCTBA KOPHEN.

Hcnonp3oBaTh 3amucy OONBIIMX M MaJIbIX YHCEN C TMOMOIIBIO JECATHYHBIX ApOoOeH H
crenenen yucina 10.

Auredpanyeckue BbIpaKeHUA

[IpuMeHsAT, TOHSTHE CTETEHH C IIEJBIM TI0Ka3aTeJeM, BBIIONHITh MPeoOpa3OBaHMUS
BBIPAYKCHUH, COJCPKAIINX CTETIEHHU C LIEBIM [TOKA3aTENEM.

BEBITIONTHATE TOKECTBEHHBIE MPEOOpa30BaHMS PAIMOHAIBHBIX BBIPAKCHUN HA OCHOBE
MpaBuJl JeUCTBUI HAJl MHOTOYWIECHAMHU U aJIreOpandecKuMu APOOsSMH.

PackiianpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOKUTENH.

[IpumensaTe mnpeoOpa3oBaHUs BBIPAXKEHUM IS pEUIEHUs pa3MyHBIX 3ajlad U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATIbHON MPAKTUKHU.



YpaBHeHUS ¥ HEPABEHCTBA

Pemate nuHeiiHble, KBaAPATHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHUS, CBOJSIIUECS K
HHUM, CUCTEMBI ABYX YPAaBHEHUH C IBYMS IEPEMEHHBIMM.

IIpoBOaUTH MpOCTENIIE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YHUCIIE C
NpUMEHEHUEM TpadUyecKuX MpPeICTaBICHUN (yCTaHAaBIMBaTh, UMEET JIM YpPAaBHEHHE WJIU
CUCTEMa YpaBHEHUU PEIICHMs], €CJIM UMEET, TO CKOJIBKO, U MPOoYEe).

[lepexonuth OT cCiOBECHOW (QOPMYIUPOBKH 3ajauu K e€ anreOpandeckod MOJIEIH ¢
IIOMOIIBIO COCTaBJICHUS YPAaBHEHUA WM CHUCTEMBl YPAaBHEHMI, HHTEPIIPETUPOBATh B
COOTBETCTBHUH C KOHTEKCTOM 3aJ1a4H NOJIYYEHHBIN PE3YIIbTAT.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHHUSI, OLIEHKH, PEIIaTh JIMHEIHBIC
HEpPaBEHCTBA C OJIHOM MEPEeMEHHOW M HMX CHUCTEMBbI, J1aBaTh TI'pa@UUYECKyI0 HILTIOCTPALIUIO
MHOYECTBA PELIEHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKUUH

[lonumMate ¥ UCHONB30BaTh (PYHKIMOHAJIBHBIE TOHSITUS W SI3BIK  (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHHUsI), ONpEAeNATh 3HAaYeHUE (PYHKIMU IO 3HAUYECHUIO apTyMEHTa,
OTIpEeIENISITh CBOMCTBA PYHKIUMU 1O €€ rpaduKy.

CrtpouTth rpaduku dJIeMEHTapHBIX (PYHKIINNA BUAA:

y = kix, y = X2,y = x3,y = |X|, y = VX, OIIHCBIBATb CBONCTBA YHCIOBON (YHKIUH 110 €&
rpaduky.

K xoniy oOyuenuss B 9 kiacce oOydarouiuiicss MONYYUT CIEIYIONINE MPEIMETHbBIE
pe3yJIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBAThH U YIIOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Brimonnats apudmeTndeckue ASMCTBUS ¢ pallMOHATBHBIMU YHCIIAMU, COYETasl YCTHBIE U
[MUCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIYMCICHUS C UPPALIMOHATIBHBIMU YUCIIAMH.

Haxonuth 3HaueHUs CTENEHEN € LEJIBIMU MOKA3aTEIMU U KOPHEU, BBIYUCIIATH 3HAUYCHUS
YHUCJIOBBIX BBIPAKCHHUIM.

OKpyrJsITh JEUCTBUTENBHBIE YKCIIA, BBIMNOJHATH HPUKUIKY peE3yJbTaTa BBIYUCICHUU,
OLICHKY YMCJIOBBIX BBIPAXKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeEVHBIE W KBagpaTHbIC YPAaBHEHUs, YPAaBHEHMS, CBOIAIIMECS K HUM,
npocTeiiue ApoOHO-palliOHaIbHbIE YPaBHEHUS.

Pemate cucremsl IByX JIMHEHWHBIX YPABHEHUM C IBYMS NIEPEMEHHBIMH U CHCTEMBI JIBYX
YpPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SBJISACTCS JTUHECUHBIM.

Pemate TekcTOBBIE 3a7aud anreOpandyeckuM CIOCOOOM C TMOMOUIbIO COCTABJICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOaUTHE MpOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHU, B TOM YHUCIIE C
MpUMEHEHHEM TpadUuecKuX TPECTaBICHUN (yCTaHABIWMBATh, WMEET JIM ypaBHEHUE WA
CUCTEMA YPaBHEHUI PEIICHMs, €CJIM UMEET, TO CKOJIBKO, U MPOYEe).

Pemiate nuHeWHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, H300pa)kaTh peUICHUE
HEPABEHCTB HA YHCIIOBOM MPSMOM, 3alMChIBATh PEIIEHNE C TOMOIIBIO CUMBOJIOB.



Pemare cucCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIFOYAIOLIUE
KBaJpaTHOE HEPaBEHCTBO, U300pakaTh PELICHUE CUCTEMbl HEPABEHCTB HAa YHCJIOBOU MPSIMOMH,
3aIIMCBHIBATH PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH PA3JIMYHBIX 3a1a4.

DyHKUUH

Pacno3naBath (yHKIIMM HU3yuyeHHBIX BHUJIOB. [loKa3pIBaTh CXEMAaTHUYECKU PACIOJIOKEHUE

Ha KOOPJMHATHOM IUTOCKOCTH rpadukoB GyHkiui Buga: Yy = kX, y = kx + b, y = k/x,y = ax2 +
bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaueHHH KO>(QHIHEHTOB, OMHCHBATH
CBOICTBa (DYHKLIUH.

Crtpoutb U M300paxkaTh CXEeMaTUYECKU TpauKu KBAJAPATUUYHBIX (PYHKIMH, OMUCHIBATH
CBOICTBA KBaIpaTUUYHBIX (QYHKLIUN MO UX FpauKaM.

PacrioznaBath  KkBajgpaTHuHyl0 (QYHKIMIO TI0 (opmyne, NOPUBOIUTH IPUMEPHI
KBaIpaTUYHBIX QYHKUIMNA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHUH.

YncsioBbIEe MOCTEA0BATEbHOCTH M MPOrPeccuu

Pacrio3HaBaTh apuMETHUECKYIO U TEOMETPUUYECKYIO MPOTPECCUU TIPHU Pa3HBIX CIOco0ax
3a/1aHusl.

BbINOJIHATE BBIYMCIIEHHS C HCIOJIB30BaHUEM (OpMyn N-ro uieHa apuMeTHYecKod u
r€OMETPUUECKON POTrPECCUA, CYMMBI IIEPBBIX N UJIEHOB.

N300paxaTh WieHbl MOCIEI0BATEIbHOCTH TOUKAMU HAa KOOPAMHATHOM IJTIOCKOCTH.

Pemrate 3a1a4yu, CBS3aHHBIE C YMCIIOBBIMU IIOCIIENOBATEIILHOCTAMU, B TOM YMCIIE 3a1a4d
U3 PEeabHON KU3HU (C UCIOJIB30BaHUEM KaJIbKYJIATOPA, HUPPOBBIX TEXHOIOTUM).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne ni/m Konrpoabubie | IIpakTHyeckue
NPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
bubmmoreka [{OK
1 q .K 1
ncia ¥ BeranciaeHus. KBaapaTtHeie KOpHU 5 https://m.edsoo.ru/7f417af8
9 Yucna u BeruncieHust. CTeneHs ¢ 1eIbIM 7 bu6mmoreka [{OK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [JOK
KBagpatHslii TpéxuieH https://m.edsoo.ru/7f417af8
AnreOpanvecKkre BhIPaKEHUSI. bubnuoreka [IOK
4 15 1
AnrebOpanveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHuUs 1 HepaBeHCTBA. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 ) . 5
YHKLUHH. OCHOBHBIE NOHATHS https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 ) 4 9
yukcuus. ucnosie pyniumi https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 6 1
OBTOpCHHE i 0doduenHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KIIACC

KoanuecTBo 4acon
HanmeHnoBaHue pa3je/ioB U TeM JuekTpoHHble (UG poBbIE)
Ne n/n Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuoteka [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuotexa [JOK
OJHOU EPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBueHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuotexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
.H 1 1
4 VpaBHeHus v HepaBeHCcTBa. HepaBencTBa 6 https://m.edso0.ru/7f419d08
bu6moreka [IOK
> OyHrwH 16 1 https://m.edso0.ru/7f419d08
bu6moreka [IOK
1
6 UYucnoBsie MOCIEA0BATEIHLHOCTH 15 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIHS 18 1 bu6mmoreka [JOK
3HaHUHI https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08

HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus Kak OAUH U3 OCHOBHBIX Pa3/eiIOB LIKOJBHON MaTEMATHUKU, UMEIOIIUMN CBOECH
LEeIbl0 00ECHeUnTh HM3yYEHUE CBOWCTB M Ppa3MEpPOB (UIYp, MX OTHOLIEHUWH U B3aUMHOE
PaCIIOJIOKEHHE, ONMUPAETCA HA JIOTMYECKYH0, JOKa3aTelIbHYHI0 JIMHMIO. L[eHHOCTh H3ydeHUs
r€OMETPUUM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs 3aKiIlO4yaeTcss B TOM, 4YTO
oOy4aromuiicss y4YUTCS TPOBOAMUTH JOKA3aTENbHbIE PACCYKIEHHUS, CTPOUTH JIOTHYECKHE
YMO3aKJIFOUEHHS], JOKA3bIBATh UCTUHHBIE YTBEPKJICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM,
MPOBOJINTh  PACCYXKAEHUS «OT MPOTUBHOIO», OTIWYaTh CBOMCTBA OT IPU3HAKOB,
(bopMynupoBaTh OOpAaTHBIE YTBEPKIACHUSI.

BTopoil nenbo n3ydeHusi reoOMeTpUu SIBJIAETCS UCIIOB30BAHUE €€ KaK MHCTPYMEHTA IpU
pEUIEHNN KaK MaTEMaTUYECKUX, TaK U NPAKTUYECKUX 3a]ay, BCTPEYAIOIIMXCS B PEaJbHOMN
#u3HU. OOydaronuiicss MOJKEH HAYYUThCS OIPEAENIUTh T'€OMETPUYECKYr0 (QUrypy, omnmcarhb
CJIOBaMHU JIaHHBIM YEPTEXK WM PUCYHOK, HAWTH IUIOIA[b 3€MEJIBHOIO y4acTKa, PACCUMTATh
HEOOXOMMYIO [IJIMHY ONTOBOJIOKOHHOTO Kalessi WM TpeOyeMble pa3Mepbl rapaxa JJis
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIUTENIbHAS JIMHUS B U3YYCHUU T€OMETPHUHU.
[Ipu pemeHun 3a7ad MPAKTUYECKOTO  XapakTepa OOy4YarolIMiiCs y4UTCS  CTPOMUTH
MaTeMaTUYECKUE MOJEIN PEaJbHbIX KU3HEHHBIX CUTYallMd, MPOBOJAUTH BBIYUCICHUS U
OLICHUBATh A/ICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

Kpaiine Ba)kHO NOMYEPKUBATH CBSI3M T€OMETPUM C JIPYTUMU Y4EOHBIMH MpPEIMETaMU,
MOTHBUPOBATh  HUCIIOJIL30BaTh  OMNpPEJCJICHHUS TeoMEeTpuYeckux ¢GUryp ©  IOHSTHUH,
JEMOHCTPUPOBATh TMPUMEHEHHE TOJYUYEHHBIX YMEHUW B (PU3MKE W TEXHUKE. ODTH CBA3U
HauboJee spKo BUIHBI B Temax «BekrTope», « TpuroHomerpuyeckue cOOTHOLIEHUs», «Meton
koopauHaT» B «Teopema [Tudaropay.

VYyeOnbiii kypc «I'eoMeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIC pa3leNbl COJEPIKAHUS:
«I'eomerpuueckne ¢GUTYppl U HUX CBOWCTBa», «VI3MepeHHE TE€OMETPUUYECKUX BEIUYUHY,
«/lekapTOBbl ~ KOOpAMHATBI Ha IUIOCKOCTH», «BekTopbl», «/I[BH>KEHUS  IJIIOCKOCTH»,
«IIpeobpazoBanus TOTOOMS.

Ha m3ydenne yuebHOTro Kypca «['eomerpus» orBoautcs 204 daca: B 7 kiacce — 68 qacos
(2 gaca B Hepento), B 8 knacce — 68 yacoB (2 yaca B Helento), B 9 kitacce — 68 yacos (2 vaca B
HEJIEJIO).

COILEPKAHUE OBYUEHUSA

8 KUIIACC

UYetreipéxyronpauku. llapamnenorpamm, ero npu3Haku M CBOWCTBA. YacTHbIE cCiydau
napajyieiorpaMMoB (IPSIMOYTOJILHUK, pOMO, KBaapaT), UX MPU3HAKKA M CBOWCTBA. Tpamerus,
paBHOOOKasI Tpamnenus, e€ CBoMCTBa U mpu3Haku. [IpsMoyronbHas Tpanenusi.

Meton ynBoeHust meauanbl. llenTtpanbHas cumMmerpus. Teopema daneca u TeopemMa o
MPONOPILIMOHAIIBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTrOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHUKa.



[TogoOue TpeyronbHUKOB, K03 duireHT noaodus. [IpuzHaku nomodus TpeyroibHUKOB.
[IpumeHeHue no100us IpU PEIIeHUH MPAKTHYECKUX 3a/1a4.

CpolicTBa miomaaed reomerpuyeckux ¢uryp. @opMynsl s IVIOMAAN TPEYTrOJIbHUKA,
napasuiesniorpamma, pom6a u Tpanernuu. OTHOIIEHUE TI0MIaIe MoJ0OHBIX DUryp.

Brrunciienue miomaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUHd NPaKTUYECKUX
3a/1a4.

CuHyC, KOCHMHYC, TaHT'€HC OCTPOIr0 YIJIa HPSIMOYTOJIBHOTO TpeyroiapHuka. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIeCTBO. Tpuronomerpuueckue Gynkiuu yrios B 30, 45 u 60°.

Brnucannble U LeHTpanbHBIE YIJIbI, YIOJ MEXAY KacaTEIbHOW M XOpIOH. YTIIBI MEXIY
XOpAaMH M CEeKyllMMH. BrucaHHble H ONUCaHHbIE YETHIPEXYTONbHUKU. B3aumHoe
pacnojio)keHue JAByX OKpyxkHocTed. Kacanme oxpyxkHocteil. OOmiue kacaTelbHbIE K JIBYM

OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHreHc yriaoB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYIIbI IPUBEICHHUS.

Pemenue TpeyroiapHukoB. Teopema KOCMHYCOB U TeopeMa CHHYCOB. Perienue
NPaKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBbI CHHYCOB.

[IpeobpazoBanue mogo6us. [lomoOre coOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 MpOU3BEAECHUN OTPEZKOB XOPA, TEOPEMBI O TPOU3BEACHUU OTPEZKOB CEKYIIUX,
TeopemMa O KBaJipaTe KacaTeIbHOM.

Bekrop, mnMHa (MOIyNnb) BEKTOpA, COHAIpPABIECHHBIE BEKTOPBI, IMPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpAlUU Hal
BeKTOpamu. Pa3nokeHne BEKTOpa Mo ABYM HEKOJJIMHEAPHBIM BeKTOpaM. KoopauHaTel BEKTOpA.
CkansipHoe Npou3BEECHUE BEKTOPOB, IPUMEHEHUE JJIsI HAXOXKACHUS JIJIUH U YTJIOB.

JIekapTOBbl KOOpAMHATHI HA IUIOCKOCTH. YPAaBHEHUS MNPSIMOM M OKPYXHOCTH B
KOOpAMHATaX, IEPECEUCHUE OKPYKHOCTEN U NpsIMbIX. MEeTOI KOOpAUHAT U €ro NPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJIbHUKH. JlJTMHA OKpYKHOCTH. ['pamycHas u paguaHHas Mepa yria,
BBIYMCIIEHUE JUIMH AYT OKpykHOcTel. [lnomans kpyra, cekropa, CErMeHTa.

JIBuKeHUsT  TUIOCKOCTHM W BHYTPEHHHE  cUMMeTpuu  duryp  (3IeMeHTapHbIE
npeactasienus). [lapannensueiii nepenoc. [ToBopor.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS TIPOI'PAMMBI YUYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTaTbl OCBOCHHMS TMpOrpaMMbl ydeOHOro Kypca «l'eomerpusi»
XapaKTePU3YIOTCH:

1) naTpuoTHYecKoe BOCIIUTAHUE:

NPOSBJICHUEM HMHTEpeca K IMPOUIJIOMY W HACTOSIIEMY POCCUUCKOM MaTEMaTHKH,
IICHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHHMSIM POCCHMCKUX MATEMAaTUKOB M POCCHUMCKOUN



MaTeMaTU4YEeCKOM IIKOJIbI, K WCIOJb30BAHUIO OSTUX JIOCTWXKEHMM B JPYrUX HaykKax H
MPUKIaJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBHIO K BBIMOJHEHUIO OOSI3aHHOCTEM TpakJIaHMHA U pealn3allud €ro IMpas.,
MpEACTaBICHUEM O MATeMaTHYECKUX OCHOBaxX (DYHKIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYD,
SBJICHUH, TIPOLIEAYp I'PakAaHCKOro o0IecTBa (HapuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXIEHUIO ITUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHXKECHUM
HayKH, OCO3HAHUEM BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B JEATEILHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Y4YacCTHE B PEIICHUHM MPAKTUUYECKUX 3a7a4 MaTEeMaTUYECKOM
HaIpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHUYECKOTO OOpa30oBaHUsI HAa MPOTSHKECHUU
BCEU KU3HM ISl YCHEHTHOW MpOo(eCCUOHATILHON NESITEIHPHOCTH U Pa3BUTHUEM HEOOXOIUMBIX
YMEHUM, OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM WHIWBUIYaJTbHOU TPACKTOPUHU 0Opa30BaHUS U
KU3HEHHBIX IJIAHOB ¢ YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K DMOIMOHAIBHOMY M JCTETUYECKOMY BOCHPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCyKICHUH, YMEHUIO BUJICTh MaTeMaTHUECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAaIMeN B JIEATETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MpEJCTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHs 4YEJIOBEKa, MNPUPOJBI M 0OIIecTBa, MOHMMAaHHEM
MaTEMaTUYECKOM HayKu Kak c@epbl 4YelOBEYECKOH NeATeTbHOCTH, ATaloB €€ pa3BUTUSI U
3HQUMMOCTH  JUIsl  Pa3BUTUA  UUBWIW3ALHUHM, OBJIAJCHUEM  SI3BIKOM MAaTE€MAaTHKA U
MaTE€MAaTHYECKON KyJIbTypOW Kak CpEICTBOM IIO3HAHUS MHpPA, OBJIAJEHUEM IPOCTEUILINMHU
HaBBIKAMU HCCIIEI0OBATEIbCKOMN A€ TEIbHOCTH;

6) ¢usnmyeckoe BocnuTaHHEe, (OPMUPOBAHUE  KYJBTYPbl  310POBbSl H
3MOIMOHAJIBHOTO 0JIArONOJIyYHs:

TOTOBHOCTBIO TPHUMEHSATh MATEMAaTHUYECKHUE 3HAHUS B HMHTEPECAaX CBOETO 3/10POBBA,
BEJICHUS 3/IOPOBOT0O 00pa3a >KU3HH (30pOBOE MUTaHKE, COATAHCUPOBAHHBIA PEKUM 3aHATUN U
OTIbIXa, peryispHas (u3MYecKass aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HABBIKAa pPEQIIEKCHUH,
MPU3HAHKUEM CBOETO IpaBa Ha OMHUOKY U TAKOTO e TpaBa IPYroro 4eI0BeKa;

7) 3K0JIOTM4YeCKOe BOCIIUTAHHUE:

OpHEHTAIlMel Ha MPUMEHEHHE MAaTEeMaTHYECKUX 3HAHWM JJIs pelieHus 3a7a4 B 00JacTH
COXpPaHHOCTU OKpYKalolllel cpelbl, IJIaHUPOBAaHUSA IMOCTYNKOB M OLEHKA KX BO3MOXKHBIX
MOCJICJICTBUN ISl OKPYIKAIOIIEH Cpebl, OCO3HAHUEM TJIO0ATBHOTO XapaKTepa IKOJIOTHIECKUX
npoOJieM U MyTel UX PEelICHUSs;

8) ajanranus K U3MEHAKIUMCS YCJTOBUSAM COIMAJIBHON M MPUPOTHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSIX HEOINPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JAEATEIbHOCTh, B TOM YUCJIE YMEHHE YUUTHCS y JPYTUX
JoJiei, mpuoOpeTaTb B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHMSI, HABBIKA U KOMIIETCHIIUU U3
OMbITA JIPYTHX;



HEO0OXOIUMOCTHIO B (JOPMHUPOBAHUU HOBBIX 3HAHUM, B TOM uucie GOpMYIUPOBATH UJIEH,
MOHSATHS, TUNOTE3bl 00 OOBEKTAX U SIBICHUSIX, B TOM YHUCJIE PaHEe HEU3BECTHBIX, OCO3HABATH
ne(UUUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTb CTPECCOBYIO CHUTYyallMl0, BOCHPHUHMMATh CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPEOYIOLIUMN KOHTPMEP, KOPPEKTHUPOBATh MPUHUMAEMBbIE pPEUICHUS U
neicTBus, GOpMyIUPOBATh U OLIEHUBATh PUCKU U MOCIEICTBUSA, POPMUPOBATH OMBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornueckue 1eiicTBUA:

e BBIBIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MAaTEMAaTHUYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHWH MEXAYy IOHATUAMH, (DOPMYIUPOBATH OMPEACICHUS TOHATHH,
yYCTaHABJIMBATH CYIICCTBCHHBIN MPU3HAK KJIaCCH(PUKAIINN, OCHOBAHUS IS 000OIICHUS H
CpaBHCHUS, KPUTCPUH ITPOBOJIUMOT0 aHAJIN3A;

e BOCIPUHUMATH, (HOPMYJIUPOBATH M MPEOOPA30BBIBATH CYXKICHHS: YTBEPAUTEIbHBIC H
OoTpUIaTEIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

e BBIABIIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TIPOTUBOPEUHrs B (pakTax,
JAHHBIX, HAOJIOJICHUSX W YTBEPXKACHUSAX, TNpejaratb KPUTCPHUHU JIJIS BBISABICHHS
3aKOHOMEPHOCTEH U MIPOTUBOPECUHNIA,

e JIeNIaTh BBIBOJBI C HCITOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U WHIYKTUBHBIX
YMO3aKJIFOUEHUN, YMO3aKTIOUEHUN 110 aHAJIOTHH;

e pa3dupaTh JOKa3aTEIHCTBA MATEMATHYECKUX YTBEPKIECHUM (MPSIMBbIE U OT MPOTUBHOTO),
IIPOBOJIUTh CAMOCTOSITEJILHO HECJIOKHBIE J0Ka3aTeIhCTBA MaTeMaTHYeCKUX (PaKToB,
BBICTpPaMBaTh apryMEHTAIMIO, MMPUBOJUTh IMPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKICHHS;

e BBIOMpATh cHocOO pemieHus y4dyeOHOM 3amaum (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BeIOUpaTh HanbOosee MOAXOMANIMNA ¢ YyIETOM CaMOCTOSTENIHFHO BBIJICIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKue AeiCTBUSA !

e HCIMONB30BAaTh  BOMPOCHl  KaK  MCCIENOBATEIbCKUA  HHCTPYMEHT  IIO3HaHWS,
dbopMyIHpOBaTh BOIPOCH], (DUKCHUPYIONINE MPOTUBOpEUYHE, MPOOIIeMy, CaMOCTOSATEIBHO
yCTaHaBIMBaTh MCKOMOE M JIaHHOE, (DOPMUPOBATH TUIIOTE3Y, aPTYMEHTHUPOBATH CBOIO
MO3UIINI0, MHCHHE;

e TMPOBOJUTH MO CAMOCTOSITEIIBHO COCTABICHHOMY IUIaHY HECIOXKHBIA JKCIIEPUMEHT,
HEOOJIBIIIOE  WCCIICIOBAHUE II0 YCTAHOBICHHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOI;

e CaMOCTOSITENBHO  (opmymupoBaTh 000OIIEHWUS W  BBIBOABI IO  pe3yibTaTam
MPOBENIEHHOTO HAOJIOICHMSI, WCCIEAOBAHMS, OIECHUBATH JOCTOBEPHOCTH MOJYYCHHBIX
pe3yJbTaTOB, BRIBOJAOB U 000OIIICHNUIA;

e TPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH MPEIITOIOKCHUS
0 €r0 Pa3BUTHH B HOBBIX yCIOBHUSX.



Pabora ¢ ungopmanmeii:

BBISIBJISITh HEJJOCTATOYHOCTD U M30BITOUHOCTh MH(POPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIs
pelIeHMs 3aa4H;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPHPETUPOBATH HH(POPMALUIO
pa3IUYHBIX BUIOB M OPM MPEACTABICHHUS;

BbIOMpaTh (popMy mpeacTaBiIeHUs] HHOOPMALMU U WUTIOCTPUPOBATH PelllaeMble 3a1a4u
CXEMaMH, TuarpaMMmamMu, HTHOU rpa@uKoil 1 UX KOMOMHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(MOPMAIMU MO KPUTEPHUSM, MPEAJIOKCHHBIM YUUTEIIEM HWIIU
c(hOpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHiCTBHSA:

BOCIIPUHMMATh U (OPMYIHPOBATH CYKJIEHUS B COOTBETCTBHU C YCJIOBHSIMU M IEIAMU
oOIIeHus, SCHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOK TOYKY 3PCHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOAY PEIICHUS 3aJa4d, KOMMCHTHPOBATH
TIOJTYYCHHBIN PE3YIIbTAT;

B X0JI¢ 00CYXJICHHS 3aJ1aBaTh BOIIPOCHI IO CYMIECTBY O00CYKIaeMOW TEMBI, IPOOJIEMBI,
pelraeMoii 3aJ1auu, BRICKAa3bIBaTh MJICH, HAIICJIICHHBIC HA IMOUCK PEIICHHS, COTIOCTABIIATh
CBOM CYXJICHHS C CY)KICHUSIMH JIPYTUX YYaCTHHKOB JIHAJIOTa, OOHAPY)KUBATh pa3iInyune
U CXOJICTBO TIO3UIIMH, B KOPPEKTHOW ¢opme (GOopMyIupoBaTh pa3HOIIACHS, CBOH
BO3PaKCHHSI;

NPEJCTABIIATh PE3yJNbTaThl PEIICHUsS 3a/a4M, dKCTICPUMEHTA, MCCIIEIOBAaHUS, MPOCKTa,
CaMOCTOSITETTFHO BBIOMpaTh (OpMAT BBICTYIUICHHSI C Y4E€TOM 3aJad IpEe3eHTAllMH U
0COOCHHOCTEH ayIUTOPUH;

MOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMaHJIHON U WHANBUIYAIBHON PabOTHI TIpH
peIIeHNH Y4eOHbIX MaTEMaTHYECKUX 3a/1a4;

NPUHUMATh 11EeJIh COBMECTHOH IESATEIEHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboTHI, pactpeaessiTh BUALI PadOT, JOTOBAPUBATHCS, OOCYXKAATh MPOLIECC U PE3yJIbTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBATh B IPYNIOBBIX opMax paboThl (00CYKaeHHs, 0OMEH MHEHUSMH, MO3TOBBIC
IITYPMBI ¥ JIPYTHE), BBIOJHATH CBOKO YacTh paObOTHl M KOOPIUHUPOBATH CBOU JCHCTBUSI
C APYTMMH 4YJ€HAMU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIHMI MPOAYKT
0 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBHS.

PeryiasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIE 1eHCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJISITh IUTAH, AJTOPUTM peHIeHUs 3a7ayn (WM €ro 4acTh),
BBIOWpATh CHOCOO pemieHus ¢ Y4ETOM HWMEIOMIMXCS PEeCYpCcOB W COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C Y4ETOM
HOBOW MH(OpPMAIIHH.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:

BIIaJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysibTaTa pPeIIeHUs
MaTeMaTHYEeCKOM 3aJ1a4H;



e TMpPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEIICHUM 3aJa4yd, BHOCUTH
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HaWJEHHBIX OIIUOOK,
BBISIBJIEHHBIX TPYJHOCTEM;

e OLEHUBATh COOTBETCTBHE PE3YJIbTATA JAESATEIBHOCTU MOCTABIECHHON LEIU U YCIOBUSM,
OOBSACHATH NPUYMHBI JOCTUKEHUS WA HETOCTUKEHUS LIE€TU, HAXOIUTh OLIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 8 kiacce oOydarouIuiicss MOJYYUT CIEIYIOLIME IPEIMETHbIE
PE3YABTATHI:

Pacrio3HaBaTh OCHOBHBIE BH[IbI YETHIPEXYTOJBHUKOB, MX AJIEMEHTHI, IMOJIb30BATHCS HX
CBOICTBaMU MPH PEUICHUU T€OMETPUYECKUX 3aau.

[IpuMeHsATH CBOICTBA TOYKM MepeceyeHuss MeAuaH TpeyrojbHUKa (LEHTpa Macc) B
penieHny 3aaad.

Brnaners nmonaTtuem cpeaHeil JIMHUKM TPEYToJIbHUKA U Tpaneluu, MPUMEHITh UX CBOMCTBA
IIpU pPELICHUM TreoMeTpudeckux 3anad. llomp3oBarbes Teopemon Paseca M TEOpeMou O
IPOTOPIIMOHATLHBIX OTPE3KaX, MPUMEHSTh UX JIJISl PEIICHUS MPAKTUICCKUX 3a1a4.

[TpuMeHsTh TPU3HAKU MTOJ00US TPEYTOJILHUKOB B PEIICHUU T€OMETPUYECKUX 3a/1ad.

[Tonb3oBaTecst Teopemoit [ludaropa mis pemieHuss reOMETPUUECKUX M MPAKTUYECKHUX
3amad. CTpOUTh MAaTeMaTHYECKYI0 MOJENb B MPAKTUYECKUX 3a7a4aX, CAMOCTOSITENBHO AelaTh
4epTEK U HAXOAUTh COOTBETCTBYIOIIUE JJIMHBI.

Brnanerp NOHATHSMH CHHYCa, KOCHHYCAa M TaHT€HCa OCTPOro YyIjia HpsIMOYTOJIbHOIO
TpeyroiabHuKa. [101p30BaThCsl STUMU MOHITUSAMHU JJIS1 PELIECHUS IPAKTUYECKHUX 3a7a4.

Boruncnars  (pa3nuyHbIMM - CIIOCOOAMHM)  IUIOMIA[b  TPEYroJIbHMKA MW IUIOLIATU
MHOTOYTOJIbHBIX (uryp (Monb3ysich, T/A€ HEOOXOAUMO, KalubKylsTopoMm). IllpumeHsTH
MOJIYYEHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp MOHATHAMM BIMCAHHOTO W LIEHTPAJIBHOTO YIJIA, HUCIOJb30BATh TEOPEMBI O
BIIMCAHHBIX yTJIaX, yIiiaX MEXKIy XOpAamu (CEKyIIMMHU) U YIJIe MEXIY KacaTelIbHOW U XOpJ0il
MIpU PEIICHUU T€OMETPUUECKHUX 3a]1ay.

Brnanerp MoHSATHEM OMMCAHHOTIO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOKWCTBA OMHCAHHOIO
YEThIPEXYTOJIbHUKA MIPU PEIICHUU 3a/1au.

[IpuMeHsTh MOTy4YeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKUE MOJAEIH IS
3a/la4 peaJlbHOW JKU3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C IPUMEHEHHEM
oA0OUSI 1 TPUTOHOMETPUH (TIOJIb3YSICh, T/1€ HEOOXOAUMO, KAJIbKYISITOPOM).

K koHmy oOyuenuss B 9 kjacce oOydarolmuiicsi MOMYYUT CIEAYIOLIME MPEIMETHBIC
PE3YABTATHI:

3HaTh TPUTOHOMETPHUUYECKHE (YHKIIMU OCTPBIX YIJIOB, HAXOJUTh C WX IOMOIIBIO
pa3IUYHbIE  DJIEMEHThl  MPSMOYTOJBHOIO  TPEYTrOJbHHKA («pElIeHHe MPSMOYTOJIbHBIX
TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYJISTOPA) JIUHBI U YTIbl JJISI HETAOJIUYHBIX
3HAYEHHUM.

[Tonb3oBaThest opMysIaMH MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUTSL HAXOXKJIEHUSI COOTHOIIEHUN MEXK]ly TPUTOHOMETPUUYECKUMU BEJIMUUHAMM.



Hcnonb30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB Il HAXOXKJICHUS PA3JIUYHBIX DJIEMEHTOB
TpPEYrojibHUKa («pElIeHUE TPEYroJbHUKOBY»), MPUMEHATh UX IPHU PELIEHUU T€OMETPUUYECKUX
3a/1au.

BrnageTs noHsTHsAMHU NpeoOpa3oBaHuUs M0A00Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Ilonp3oBaTbcst cBOMCTBAMU MOJ00US MTPOU3BOJIBHBIX (PUTYP, YMETh BBIUYUCISITH JJIUHBI
U HaxXoAuTh Yribl y moAoOHbIX ¢uryp. [lpumeHsTh CBONCTBa MOAOOMS B MPAKTUYECKUX
3a/layax. YMeTh NPUBOJUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.

ITonp30BaTbCs TEOpeMaMU O NPOU3BEICHUU OTPE3KOB XOPI, O IPOU3BEICHUU OTPE3KOB
CEKyLIUX, O KBaApaTe KacaTeJIbHOM.

[lonb3oBaThCs BEKTOpaMHU, IOHUMAThb WX TE€OMETPUUECKUM U (DU3UUECKUN CMBICI,
NPUMEHSATh UX B PEIICHUHM TE€OMETpUYEeCKUX U (u3nueckux 3axad. [IpumeHsTh cKalspHOe
IIPOU3BEICHUE BEKTOPOB [l HAXOXKICHUS UIMH U YTJIOB.

ITonp30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €r0 B pELICHUU
F€OMETPUYECKUX U NMPAKTUYECKUX 3a/1a4.

Biianets moHATUAMU NPaBUIBHOTO MHOIOYIOJIbHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI IYyr'd
OKPY’KHOCTH M paJMaHHOM MEphbl yIVIa, YMETh BBIUYHUCIATH IUIOLIAJbL Kpyra M €ro 4acreu.
IIprMeHATh IONyYEHHBIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

HaxoauTe ocu (MU LIEHTPBI) CUMMETPUH (QUTYp, NPUMEHSTH JBUKEHUS TUIOCKOCTH B
IIPOCTEUILNX CITyYasX.

IIpuMeHATh MONy4YEHHBIE 3HAHUSA Ha IPAKTUKE — CTPOUTH MAaTEMATUYECKUE MOMACIH IS
3a1a4 pEAJbHOM JKU3HU M IIPOBOJUTH COOTBETCTBYIOIIME BBIYUCIICHUSA C IPUMEHEHHEM
no00usl ¥ TPUTOHOMETPUYECKUX QYHKIUH (TONB3YSICh, II€ HEOOXOIUMO, KAJIBKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC

KoaunyecTBo yacoB

Ipakruuec | JJIeKTPOHHbBIE (HUPPOBHIE)
Nen/m | HammeHoBaHme pa3/iesioB M TeM NPOrPaMMbl KoHnTpoJbHbIe
Bcero KHe o0pa3oBaTe/ibHbIE peCypChl
padoTsI
padoThbI
. bubnuotexa [JOK
1 q 12 1
CTRIPEXYTOILHIKH https://m.edsoo.ru/7f417e18
5 Teopema ®aseca u TeopeMa 0 MPOMOPILUOHATBHBIX 15 1 bubnuotexa [JOK
OTpe3Kax, MOI00HBIC TPEYTOJbHUKN https://m.edsoo.ru/7f417e18
[Tnomane. Haxoxnenne momanei
3 Tpe HIOJ'IHI)HI/IKOB 51 ff[Horo O;jﬁﬂmx ¢bur 14 1 Bubamorexa [IOK
peyr - P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX puryp
bu6moreka [IOK
4 T IT 10 1
copema Ingaropa u Hatiana TpuroHoMETpHH https://m.edsoo.ru/7f417e18
VYTriabl B OKpY>KHOCTH. BriicaHHbBIE€ Y OTTUCAHHBIE
5 4yeThIpexyrojibHukH. KacareiabHbie K OKPYKHOCTH 13 1 bubamorexa LOK
pexyr L PyX ' https://m.edsoo.ru/7f417e18
Kacanue okpyxHocreit
bu6mmoreka [IOK
6 I1 606 i 4 1
OBTOPEHHE, ODODIICHILE SHAMHIE https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
9 KITIACC
KoauvecTBo yacos
DJIeKTpOHHBIE (HH(PPOBbHIE)
Ne i/ HaumeHoBaHue pa3jejioB M TeM POrPaMMBbI Kourpoabubie | IlpakTuuec
Bcero o0pa3oBaTte/ibHbIE PecypChl
padoTsI KHe padoThbl
1 Tpuronomerpus. Teopemsl KOCHHYCOB U 16 1 bubnuorexa [IOK
CUHYCOB. Penienue TpeyrojabsHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeobpazoBanue nogobus. Merpuyeckue 10 1 bubnuorexa [IOK
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COOTHOLIEHUS B OKPYKHOCTH

https://m.edsoo.ru/7f41al2c

bubnuoreka [IOK
12
3 Bexroper https://m.edsoo.ru/7f41lal2c
4 I bl Ha TUIOCKOCTH 9 Bubmuotexa LIOK
CKAPTOBBL KOOPHHAT . https://m.edsoo.ru/7f41lal2c
IIpa € MHOT'OYT'O . a
5 S 8 BuGmiorea [1OK
Py . HHaab Kpyre. https://m.edsoo.ru/7f41a12¢c
()11 DI ()
bu6mmoreka [{OK
6 JIBIDKCHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41lal2c
7 [ToBTOpEenue, 06001IeHNE, cCUCTEMaTH3aUs 7 bubnuorexa [JOK
3HaHUN https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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