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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusi Kak OQUH U3 OCHOBHBIX PA3ZeJIOB LIKOJIBHOW MaTE€MaTUKH, UMEIOIIHUNA CBOEH
LEeNbI0 00ECIeYnTh H3yuYeHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHHA M B3aUMHOE
pPacIOJIOKEHUE, ONUPACTCS Ha JIOTMYECKYH0, JOKAa3aTelIbHYI JIMHHUIO. LleHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00Ilero o0pa3oBaHus 3aKJI0YaeTCsl B TOM, YTO 00ydaroLuiics
YUUTCS TPOBOAUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYEHHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyKIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpATHbIE
YTBEPKACHHUS.

Bropoil nienbro n3y4eHus: reOMETPUHN SBIISIETCS UCIIOJIB30BAaHUE €€ KaK MHCTPYMEHTA IPH
pELIEHNHN KaK MaTEMaTUYECKUX, TaK U IPAKTUYECKUX 3aja4, BCTPEUAIOIINUXCS B PEAJIbHOM JKU3HU.
OOyyaromuiicst 10JKEH HAy4UThCSl ONPEAENIUTh F€OMETPUUECKYI0 (QUrypy, ONUCaTh CIOBaMU
JTAHHBIM YepTEX WIKM PUCYHOK, HAUTH IJIOLIA/(b 3€MEJIBHOTO Y4acTKa, pacCYMTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOIO KaOess Wiu TpeOyemble pa3Mepbl rapaxa Jyuisi aBTOMOOUIS. DTOMY
COOTBETCTBYET BTOpasi, BBIYUCIMTEIbHAS JUHUSA B U3ydyeHUU reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOI0 XapakTrepa o0y4yarolUiCcs YUUTCS CTPOUTh MaTeMaTHYeCKHe MOJIENIN PeaIbHbIX
JKU3HEHHBIX CUTyallud, NPOBOJUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOI'O
pe3yJbTara.

KpaitHe BaxxHO MOJUEPKMBATH CBSI3U T€OMETPUM C JIPYTMMU Y4YEOHBIMHU IpEeIMETaMH,
MOTHUBUPOBaTh  HCIOJB30BAaTh  ONpPEIEJICHUS TIEOMETPUYECKHX (QUIyp U  IOHATHUH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBsI3U Haubosee
ApKO BUJHBI B TeMax «Bektopsl», « [puroHomeTpuueckue cOOTHOIEHUD», «MeToa KoopauHaT»
u «Teopema IIudaropar.

VYueOHblil Kypc «l'eoMeTpus» BKIIOYAET CIEIYIOIME OCHOBHBIC Pa3/eibl COJEpKaHMS:
«['eomerpuueckue ¢Gurypsl u uX CBOHCTBay, «lM3MepeHHEe TIeOMETPUYECKHX BEIHUUHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbl», «/IBMKEHHS  MIOCKOCTHY,
«IIpeoOpazoBanus MOJO0U».

Ha usyuenue yue6HOro xypca «I'eomerpusi» B 9 kiacce orBoautcsi 68 yacoB (2 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
9 KJIACC

Cunyc, xocunyc, Tanrec yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIIbl IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcOB. Pemenue
MPAKTUYECKHX 3aJ1a4 C UCIOIb30BaHUEM T€OPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[Ipeo6pazoBanue nonodus. [Tonodue cooOTBETCTBEHHBIX JIEMEHTOB.

Teopema o npou3BeAEHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEAECHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrtop, ammHa (MOIyJib) BEKTOpa, COHAIpPABIEHHBIE BEKTOPBI, IMPOTUBOIIOJIOXKHO
HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMM HaJ
BeKTOpaMHu. PaznoskeHue BeKTopa Mo JBYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTopa.
CkanspHoe Mpou3BeICHNE BEKTOPOB, IPUMEHEHUE 711 HaX0XKJICHUS JJIUH U YTJIOB.

JlexapToBbl KOOpPAMHATHI HAa IUIOCKOCTH. YpaBHEHUS TMPSMOW M OKPYKHOCTH B
KOOpJMHATAaX, MIEpeceueHue OKPYKHOCTEH U MpsIMbIX. MeTOT KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[MHA OKpY>KHOCTH. ['pagycHas u paauaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, CerMeHra.

JIBI>KEHUS TUIOCKOCTH M BHYTPEHHHUE CUMMETpHH (DUTYp (3IIEMEHTapHBIE TPEICTABICHUS).
[TapannensHbId iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHUA IPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaTbhl OCBOCHUSA NporpamMmbl yudeOHOro kypca «l'eomerpusi»
XapaKTEepU3YIOTCS:

1) nampuomuueckoe gocnumanue:

®[IPOSIBJICHHEM MHTEpeca K NPOIUIOMY W HACTOSIIEMY POCCHUHCKOW MaTeMaTUKH,
[EHHOCTHBIM OTHOIIIEHHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHXKEHUHN B APYTUX HAYKaxX U MPUKIIATHBIX
chepax;

2) epadwcoanckoe u 0YX08HO-HPABCMEEHHOE 60CNUMAHUE:

®FOTOBHOCTBIO K BBIMOJIHEHUIO OO0S3aHHOCTEH TpakJaHWHA M peald3aluHd ero Ipas,
NPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO o0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYX/IEHUIO TUYECKUX IMPOOJIEM, CBSA3aHHBIX C MPAKTHYECKUM IMPHUMEHEHHEM JOCTHKEHHN
HAaYKH, OCO3HAHHUEM BaKHOCTH MOPATBHO-3TUYECKUX IMPHHIIUIIOB B ACATEIBHOCTH YIEHOTO;

3) mpyooeoe socnumanue.

® YyCTAaHOBKOW Ha aKTHUBHOE YYacTHE B PEUICHUHM MPAKTHUYECKHUX 33]a4 MaTeMaTU4YECKOU
HANpaBJICHHOCTH, OCO3HAHHEM BKHOCTH MaTEeMAaTH4YECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCE
KHU3HH JUIs YCIIEITHON MPo(ecCHOHANIBHON AEATEIBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOpPUHM OOpa30BaHUS U
KU3HEHHBIX TUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acmemuueckoe socnumaHue:

© CrIOCOOHOCTHI0 K IMOIMOHAIILHOMY ¥ JCTETHUYECKOMY BOCIPHITHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUH, pACCYKICHHH, YMEHUIO BHIETh MaTEMaTHIECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) yennocmu nayuno2o nosHaHus:

® OpUEHTALMEH B NIEATETHHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX INPEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPUPOAbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOM Hayku Kak cQepbl YeIoBEeYeCKOW MAEATeNbHOCTH, 3TaloB €€ pa3BUTUS U
3HAUMMOCTH JIJISl PA3BUTHUS [IMBUIIN3AIINY, OBJIAJICHUEM SI3BIKOM MaTEMaTHUKU U MaTeMaTHYEeCKOU
KyJbTYpOH Kak CpEJICTBOM TIIO3HAHUS MHUpA, OBJAJCHHUEM MPOCTEHIINMH HaBBIKAMHU
UCCIIEIOBATEIILCKON eATEIBHOCTH;

6) ¢usuueckoe socnumanue, Qopmuposanue Kyibmypsbl 300p06bs U IMOYUOHATLHOSO
onazononyyus:

®TOTOBHOCTBIO NPUMEHSTh MaTeMaTH4YeCKHe 3HaHHWs B HHTEpecax CBOETO 3/J0POBbS,
BEJICHUS 3JI0POBOTO 00pa3a XKM3HM (370pOBOE NMUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIIbIXa, peryispHas (usuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
NPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOTO K€ TpaBa JIPYroro 4eIoBeKa;

7) aKoI02u4ecKkoe 60Chumanue:

® OpHUEHTallMell Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM AJIs pelleHus 3aj1ad B o0nacTu
COXPAHHOCTH OKpY)KaloIlel cpeibl, IMIAHUPOBAaHUS MMOCTYINKOB MU OLEHKH HMX BO3MOMHBIX



MOCNEACTBUM ISl OKpY>KaIOLIeH cpefbl, 0CO3HAHUEM TIJI00aNbHOTO XapakTepa SKOJIOTMYECKHUX
po0JIeM U IyTel UX PEILEHUs;

8) aoanmayus Kk UBMEHAIOWUMCSL YCAOBUAM COYUATLHOU U NPUPOOHOTU CPeObL:

® TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSX HEONPEICIEHHOCTH, OBBIIICHUIO YPOBHS CBOECH
KOMITIETEHTHOCTH 4epe3 MPAaKTUUYECKYIO EATEIbHOCTh, B TOM YUCIIE YMEHUE YUUTHCS Y APYTHX
Jro/ied, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OTIbITA APYTHX;

® He0OXOIMMOCTHIO B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4Hciie (pOopMyIUpoOBaTH UJEH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHIX, B TOM YHCIIE paHee HEU3BECTHHIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

® CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYallUl0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0O KaK BBI30B, TPEOYIOIIUI KOHTPMEp, KOPPEKTHPOBATH IMPUHUMAEMbIC DPELICHHUS H
neicTBus, GOPMYIMPOBAThH M OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHBbIE yHHMBepCcaIbHbIe yueOHbIe AeiicTBUS

basosvie nocuueckue oeticmeusi:

®BBIIBJIATh U XapaKTE€PU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTE€MaTUYeCKHX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHIH,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBAaHUSA [Uii 000OLIeHHs U
CPaBHEHHUs, KpUTEPUN ITPOBOJAUMOIO aHAIIN3a;

® BOCIIPUHUMATh, (HOPMYIUPOBaTh M MPeoOpa3OBbIBATH CYXICHHS: YTBEPAWUTENbHbIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U MPOTUBOPEUHS B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpelaraTb KPUTEpUH s BBIABICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® [e1laTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

® pa30bupath JOKa3aTebCTBA MAaTEMATUYECKUX YTBEPKIACHUM (IpsIMble U OT MPOTHUBHOTIO),
IPOBOAMTH CAMOCTOSATEIBHO HECTIOKHBIE I0KA3aTENbCTBA MAaTEMATUYECKUX (PaKTOB, BHICTPAUBATh
apryMeHTaluI0, TNPUBOJUTH NPUMEPbl W KOHTPIPHUMEPH, OOOCHOBBIBATH COOCTBEHHBIE
paccyX/IeHus;

¢ BHIOMpATh croco0 pemeHus y4eOHOM 3amauu (CpaBHHMBAaTh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpaTh HauOoliee NOAXOMANIMM € Y4ETOM CAMOCTOSITEIBHO BBIJEIEHHBIX
KpUTEPUEB).

bazosvie uccnedosamenvckue oelicmeusi:

® [ICII0JIb30BaTh BOIPOCHI KaK UCCIIE0BATENbCKUIM HMHCTPYMEHT NO3HAHMsI, (POPMYJIHPOBAThH
BOIIPOCHI, PUKCUPYIOIIIE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATENBHO YCTaHABINBATH HCKOMOE U
naHHoe, (POPMUPOBATh TMIIOTE3Y, APT'YMEHTHUPOBATh CBOIO MO3UIIHIO, MHEHHE;

® [IPOBOJUTH IO CAMOCTOATEIBHO COCTABICHHOMY IIJIJaHY HECJOXHBIH 3KCIEPUMEHT,
HEOOJIBIIIOE HCCIIEJOBAHUE [0 YCTAaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTHYecKoro oOOBEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;



® CaMOCTOSTENILHO (OPMYIHPOBATH 000OIIEHNS U BBIBOBI IO pe3yabTaTaM MPOBEAEHHOTO
HaOJII0ICHNS, UCCIIEJOBAHHS, OIICHUBAThH JJOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
000011IeHMI;

® [I[POrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAKXKE BBIIBUTaTh MPEINOI0KEHHS O
€ro Pa3BUTUH B HOBBIX YCIIOBUSX.

Paboma ¢ ungopmayueti:

® BBISIBJIATH HEAOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAIMH, JAaHHBIX, HEOOXOAUMBIX IS
peLIeHus 3a/1a4u;

¢ BEIOMpATh, aHAIM3UPOBATh, CHCTEMATH3MPOBATH W MHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

¢ BEIOMpaTh (OpMy MpeacTaBICHHUs MHPOPMALMU U WIUTIOCTPUPOBATH PEIIAeMbIe 3aauH
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

® OLICHMBATh HAJEKHOCTh MH(OPMALUH 10 KPUTEPHUSAM, MPEIOKCHHBIM YYHUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

Kommynukamuenule yHusepcanbhoie yuebHbie 0eticmeust:

® BOCIIPUHUMATh U (OPMYIHPOBATH CYKACHHS B COOTBETCTBUU C YCIOBHSAMHU H IEISIMH
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS 110 XO/1y PEIICHHUS 3a/1a491, KOMMEHTHPOBATh OJTYYECHHBIN pE3yIbTaT;

®B X07ie 00CYX/ICHHS 3a[aBaTh BOIPOCH! MO CYIIECTBY OOCYKIaeMOIl TEMbI, MPOOIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CY)KACHUSMHU APYrHMX YYaCTHHKOB JUAIOTa, OOHAPY)KUBATh PAa3IM4YMe U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

® [IPEJICTABIATh PE3YyJbTAaThl PELICHUs 3aJa4yM, HKCIEPUMEHTA, UCCIIECAOBAHMS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBICTYIIJICHUS ¢ YUETOM 3a]ja4 IPE3EHTAMU U 0COOEHHOCTEN
ayJIUTOPUH;

® [IOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYaIbHONU pabOThl MpU
peleHnH y4yeOHbIX MaTeMaTHYEeCKUX 3aj1ay;

® [[PUHUMATh 1I€Jb COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOM
paboThl, pacripesieNnaTh BUIbl padoT, JOrOBapUBaThCs, 00CYKAATh MPOLECC U Pe3yIbTaT paboTHI,
0000111aTh MHEHUS HECKOILKUX TIOIEN;

® y4acTBOBAaTh B I'PYMIOBBIX (hopMax paboThl (00CYXIeHHsI, OOMEH MHEHHUSMHU, MO3TOBbIE
HITYpMBl M JPYyTUE), BBINOJHATH CBOIO 4YacTb pPabOThl W KOOPAMHMPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

PeryasiTuBHBIE yHHBepcaJdbHble yueOHbIE AeiiCTBUSA

Camoopeanuzayusi:

® CaMOCTOSITEJIBHO COCTABIIATH IJIaH, AITOPUTM PEIeHUs 33/1a41 (UM eT0 YacThb), BRIOUPATh
croco0 pemeHUs ¢ YY4ETOM WMEIONIMXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C YUETOM HOBOM MH(OpPMAIIHH.

CamoxkoHmpob, SMOYUOHANLHBIL UHMENLEKM.!

e BJIaJIeTh CHOCO0AMH CaMONPOBEPKH, CAMOKOHTPOJISl IMpOLEcca U pe3yibTaTa peIieHus
MaTeMaTH4YeCKOM 3aa9Mu;



® [IpEIBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELIEHUH 3a]la4l, BHOCHUTH
KOPPEKTHBBl B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAaWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH ITOCTaBICHHOW LIEJIHM U YCIOBHAM,
OOBSICHATH NPUUYUHBI JOCTHIKEHHS WJIM HEJOCTUKEHHUS LIEIH, HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy obOydenuss B 9 kJjacce OOydalOUIMiiCS TOJIYYUT CIEAYIOIIHE IPEIMETHbIC
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPHIX YTIJIOB, HAXOIUTH C UX IIOMOIIBIO PA3INYHbIC
3JIEMEHTHI TPSMOYTOJIBHOTO TPEYTOJIbHUKA («PELUIeHHE HNPSIMOYTONbHBIX TPEYTOJbHUKOBY).
HaxonuTs (¢ mMOMOILIbIO KaJIbKYJIATOpA) AJUHBL M YIJIbI 17151 HETAOJMYHBIX 3HAUCHHH.

[Tons3oBatbest hopMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUIsL HAXOKICHHSI COOTHOILIEHUI MEXy TPUTOHOMETPUYECKUMH BEJTMYMHAMHU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXACHHS Pa3IMYHBIX 3JIEMEHTOB
TPEYrojbHUKa («pElIeHUE TPEYroJbHUKOB)»), NPUMEHITh UX NPU PELICHUH TI€OMETPUUYECKHUX
3az1a4.

Brnaners moHsTHSIMH TIpeoOpa3oBaHUs 1MOI00Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOIO0HBIX
¢uryp. Ilonp3oBarbes cBOicTBaMU 110100Us IPOU3BONIBHBIX (DUTYpP, YMETh BBIYMCIATH JJIMHBI U
HaXOJIUTh YIJbl y MOoA0OHBIX ¢uryp. IlpumeHsars cBoiicTBa MOA0OMS B MPAKTUYECKHUX 3a7ayax.
YMeTb NpUBOAUTE MPUMEPHI HOJOOHBIX (DUTYP B OKPY’KAIOIIEM MUpE.

ITonb30oBaTbcsd TEOpEMaMU O NPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIACHUU OTPE3KOB
CEKyILHUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMH, IOHUMAaTb MX TE€OMETPUYECKUH U (U3NYECKUH CMBICIH,
IPUMEHSTh UX B PEHICHUH TeOMETpUYecKHUX U (usnueckux 3aaad. [IpuMeHsTh ckajasipHOe
IIPOU3BEJICHNE BEKTOPOB ISl HAXO0XKICHUS IJIUH U YIJIOB.

ITonb30BaTbcd METOAOM KOOpPAWUHAT Ha IUIOCKOCTH, IPUMEHATH €ro B pELICHUU
F€OMETPUYECKHUX U MIPAKTUYECKUX 3a1ad.

BiageTe MOHATUAMM MPAaBUWIBHOIO MHOIOYI'OJIBHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI TyTU
OKPY>KHOCTH M paJuaHHOM MEpBbl YIUIa, YMETh BBIUUCIATH IUIOLIAAL Kpyra M €ro 4acrem.
IIpuMeHATH N1OJIy4YEHHBIE YMEHHUS B IIPAKTUYECKUX 3aa4ax.

Haxomuth ocu (Wi UEHTpbI) cUMMETpuu (GUryp, IPUMEHATh IABUKEHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

IIpuMeHATh MONy4YeHHBbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MATEMAaTHYECKHE MOJEIN JIA
3aJa4 peajbHON KU3HU U TPOBOJUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHHEM MO00us
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONIB3YSCH, I71e HEOOX0IMMO, KAIBKYITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
9 KJIACC

KoanyecTBo 4acoB

Ne JuaekTpoHHbIe (HU(pPOBHIE)
HaumenoBaHue pa3aesioB U TeM MPOrPaMMbI KoHTpoJbHbIe
n/n Bcero o0pa3oBaTe/IbHbIE PeCypPChI
padoThI
1  Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. Pelienue TpeyroibHUKOB 17 1 https://m.edsoo.ru/5172BY 40V
2 Ilpeobpa3oBanue noa00us. MeTpruecKre COOTHOIICHHS B OKPY)KHOCTH 10 1 https://m.edsoo.ru/T58CWSWSF
3  Bekropsl 12 1 https://m.edsoo.ru/X4JFWORCL
4 | JlexapTOBBI KOOPAWHATHI HA IIOCKOCTH 9 1 https://m.edsoo.ru/ISQMG5AFT
5 [paBusbHBIE MHoroyrouanHKH. JlMHa OKPYKHOCTH | TUIOIIAb Kpyra. 7 https://m.edsoo.ru/BMBZSAEUS
Brrunciienne miommaei
JIBM>KEHHS IIJIOCKOCTH https://m.edsoo0.ru/8HUMOCSCI
[ToBTOpenue, 0000IICHNE, CHCTEMATH3ALMSI 3HAHU I https://m.edso0.ru/VYL6CQRS8P
OBUHIEE KOJIMYECTBO YACOB IO ITPOI'PAMME 68



https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/VYL6CQR8P

INOYPOYHOE IIVTAHUPOBAHUE

9 KJIACC
KoanuyecTBO 4acoB JlaTta 9A Jara 9b Jara 9b
Ne JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoxa Bcero Kontpoaivie IJIaH dakr IJIaH dakr IJIaH dakr o0pa3oBaTejibHbIE PeCypPChI
padoThI
y  Mosropenne, obobuenre, 1 01.09 01.09 01.09
CHCTEeMaTU3alus 3HaHUI
Onpenenexnue
2 ;‘;ﬁ‘{r;’;:r;??:i)‘fgxm 1 03.09 03.09 03.09 https://m.eds00.r/CD1XEAAL2
180°
3 ®opMmybl IpUBEACHUS 1 08.09 08.09 08.09 https://m.edsoo.ru/0BNBY3J2Q
4  Teopema KOCHHYCOB 1 10.09 10.09 10.09 https://m.edsoo.ru/RHIDMBXJ5
5 Teopema KOCHHYCOB 1 15.09 15.09 15.09 https://m.edsoo.ru/K9M41J37R
6  Teopema KOCHHYCOB 1 17.09 17.09 17.09 https://m.edsoo.ru/JUPIR2ISZ
7 | Teopema cuHycOB 1 22.09 22.09 22.09 https://m.edsoo.ru/ANH6PTII7
8 Teopema cuHyCOB 1 24.09 24.09 24.09 https://m.edsoo.ru/4ALWCLZGKB
9 | Teopema cuHycOB 1 29.09 29.09 29.09 https://m.edso0o.ru/6NO2CEW1N
HaxoxaeHnue 1iMH CTOPOH U
10 | BenMuUH yIIIOB 1 01.10 01.10 01.10 https://m.edso0.ru/3ILX8JCNG
TPEYrOJbHUKOB
11  PemeHue TpeyroibHUKOB 1 06.10 06.10 06.10 https://m.edsoo.ru/KJ8891JVV
12 | PemieHue TpeyrojgbHUKOB 1 08.10 08.10 08.10 https://m.edsoo.ru/ASEP9BMX8
13 | PemieHue TpeyrojibHUKOB 1 13.10 13.10 13.10 https://m.edso00.ru/992MSU6ZU
14 | PemeHue TpeyroJbHUKOB 1 15.10 15.10 15.10 https://m.edsoo.ru/DH52RQGDI



https://m.edsoo.ru/CD1X6AAL2
https://m.edsoo.ru/0BNBY3J2Q
https://m.edsoo.ru/RHIDMBXJ5
https://m.edsoo.ru/K9M41J37R
https://m.edsoo.ru/JUPIR2ISZ
https://m.edsoo.ru/ANH6PT9I7
https://m.edsoo.ru/4LWCLZGKB
https://m.edsoo.ru/6NO2CEW1N
https://m.edsoo.ru/3ILX8JCNG
https://m.edsoo.ru/KJ889IJVV
https://m.edsoo.ru/A8EP9BMX8
https://m.edsoo.ru/992MSU6ZU
https://m.edsoo.ru/DH52RQGDI

15

[IpakTyeckoe NpUMEHEHHE
TEOPEM CHHYCOB U
KOCHUHYCOB

20.10

20.10

20.10

https://m.edso0.ru/6N7QYFLH7

16

[IpakTueckoe NpUMEHEHHE
TEOPEM CHHYCOB U
KOCHUHYCOB

22.10

22.10

22.10

https://m.edsoo0.ru/JXOUN27RH

17

18

KoHTtposbHas padoTta mo
teMme "Pemenue
TPEYroJIbHUKOB"

[TonsiTre o peoOpazoBaHUU
nmonoous

05.11

10.11

05.11

10.11

05.11

10.11

https://m.edsoo.ru/TK6LFSOQC

https://m.edsoo.ru/\WPA40Q0NZN

19

COOTBETCTBEHHBIE AIIEMEHTHI
noI00HBIX (Uryp

12.11

12.11

12.11

https://m.edsoo.ru/6 WZ4YFOAQ

20

21

22

23

COOTBETCTBEHHBIE DIIEMEHTEI
NoJI00HBIX (uUryp

TeopeMa o mpou3sBeaeHUU
OTPE3KOB XOpJ, TeopeMa 0
IIPOU3BEICHUHN OTPE3KOB
CEeKYIIHX, TEOpeMa O
KBaJpaTe KacaTeJIbHOU

TeopeMa o mpousBeeHUN
OTPE3KOB XOpJ, TeopemMa 0O
IIPOU3BEIEHNHN OTPE3KOB
CEeKYIIHX, TeopemMa 0
KBaJpaTe KacaTeJIbHOU

TeopeMa o mpousBeeHUN
OTPE3KOB XOpJ, TeopemMa O
IIPOU3BEIEHUHU OTPE3KOB

17.11

19.11

2411

26.11

17.11

19.11

24.11

26.11

17.11

19.11

24.11

26.11

https://m.edsoo.ru/LFK1UZATS

https://m.edsoo.ru/KLRAL11S8

https://m.edsoo.ru/LYNT6HMDS8

https://m.edsoo.ru/UJOEI9T2A



https://m.edsoo.ru/6N7QYFLH7
https://m.edsoo.ru/JXOUN27RH
https://m.edsoo.ru/TK6LFSOQC
https://m.edsoo.ru/WPA4QQNZN
https://m.edsoo.ru/6WZ4YF0AQ
https://m.edsoo.ru/LFK1UZATS
https://m.edsoo.ru/KLRAL11S8
https://m.edsoo.ru/LYNT6HMD8
https://m.edsoo.ru/UJ0EI9T2A

CEKYILHUX, TEOpPEMA O
KBaJlpaTe KacareiabHOU

24

25

26

[IpumeHneHnue Teopem B
pELIEHUH T€OMETPUUYECKUX
3a1a4

[IpumeHnenue TeopeM B
pELIEHUN T€OMETPUUYECKUX
3a1a4

[Ipumenenue Teopem B
PELICHUH T€OMETPUUECKUX
3a/1a4

01.12

03.12

08.12

01.12

03.12

08.12

01.12

03.12

08.12

https://m.edsoo.ru/TOB48A8CV

https://m.edso00.ru/RTSQ4CQSP

https://m.edsoo.ru/VULVGR288

27

KonTtponpnast padora o
teme "IIpeoOpa3oBanue
nono6usi. Metpuueckue
COOTHOILIEHUS B
OKpY>KHOCTH"

10.12

10.12

10.12

https://m.edso0.ru/0949LL15C

28

OrnpenenieHne BEKTOPOB.
Dduznueckuii u
T€OMETPUUYECKHUI CMBICT
BEKTOPOB

15.12

15.12

15.12

https://m.edso0.ru/J3CES39AE

29

Clo)XeHHe U BEIYUTAHUE
BEKTOPOB, YMHOKCHHE
BEKTOpPA Ha YHCIIO

17.12

17.12

17.12

https://m.edsoo0.ru/KGY8I1BY7

30

Clo)XeHHe U BEIYUTAHUE
BEKTOPOB, YMHOKCHHE
BEKTOpPA Ha YHCIIO

22.12

22.12

22.12

https://m.edsoo.ru/LDRAMZ9Y7



https://m.edsoo.ru/TOB48A8CV
https://m.edsoo.ru/RTSQ4CQSP
https://m.edsoo.ru/VULVGR288
https://m.edsoo.ru/0949LL15C
https://m.edsoo.ru/J3CES39AE
https://m.edsoo.ru/KGY8I1BY7
https://m.edsoo.ru/LDRAMZ9Y7

Clo)XeHU€E U BEIUYUTAHUE

31 BEKTOPOB, YMHOKEHHE 24.12 24.12 24.12 https://m.eds00.ru/DOG68804Y
BeKTOpa Ha 4YuCJIo
Pasnosxenue BekTopa 1o

32  JBYM HEKOJUTMHEAPHBIM 29.12 29.12 29.12 https://m.edsoo.ru/J2TDGKREOQ
BEKTOpaM

33  KoopauHaThl BEKTOpa 12.01 12.01 12.01 https://m.edsoo.ru/IJYKUMLBW
CKanﬂpHoe IMIPOU3BCIACHUC

34 | DEKTOPOB, CTO TPHNCHEHHE 14,01 14,01 14,01 https://m.edso0.ru/0UDML31UP
JUIS HAXOXKIEHUS IJIMH U
yIJIOB
CkansipHO€ ITpOU3BEIECHNE

35 DCKTOPOB, CTO NPHMEHEHHE 19.01 19.01 19.01 https://m.eds00.ru/AADOETIFV.
JUJIA HAXOXIACHUA JJIWH U
yTJIOB

gg | CUICHHE 3A1a% ¢ HOMOIIbIO 21.01 21.01 21.01 https://m.eds00.ru/2JR4517Al
BEKTOPOB

gy | [CHICHNE 34141 € MOMOIIbIO 26.01 26.01 26.01 https://m.eds00.ru/AMZ5CARLT
BEKTOPOB

3g | IPHMEHEHHE BEKTOPOB 1 28.01 28.01 28.01 https:/m.eds00.ru/XJGOFOJI
pCH_ICHI/Iﬂ 3a1a4 (1)I/I3I/IKI/I

g9 Komrpoibiias pabora no 02.02 02.02 02.02 https://m.eds00.ru/XRYOSPMOO
TeMe "BeKkTopbl

4o /ACKAPTOBBI KOOPIMHATHI 04.02 04.02 04.02 https:/m.edso0.ru/MHOLIZY YO
TOYCK Ha IINIOCKOCTH

41 | YpaBHeHue npsmoun 09.02 09.02 09.02 https://m.edsoo.ru/9IUZRULTD

42 | YpaBHEHHE TIPSIMOU 11.02 11.02 11.02 https://m.edso0.ru/8I0UXVNZK

43 | YpaBHEHHE OKPYKHOCTHU 16.02 16.02 16.02 https://m.edsoo.ru/94M1DDAX9



https://m.edsoo.ru/DOG688O4Y
https://m.edsoo.ru/J2TDGKRE0
https://m.edsoo.ru/IJYKUMLBW
https://m.edsoo.ru/0UDML31UP
https://m.edsoo.ru/AADOETIFV
https://m.edsoo.ru/2JR4517AI
https://m.edsoo.ru/AMZ5CARLT
https://m.edsoo.ru/XJGOFOJ9I
https://m.edsoo.ru/XRY0SPMO0
https://m.edsoo.ru/MHQLIZYYO
https://m.edsoo.ru/9IUZRULTD
https://m.edsoo.ru/8I0UXVNZK
https://m.edsoo.ru/94M1DDAX9

Koopannatel Touek

44  mepecedyeHHUs OKPYKHOCTH H 1 18.02 18.02 18.02 https://m.edsoo.ru/DRGH38D3G
PAMOM
Metox KOOpAMHAT NpH

45 | pemieHuu reOMEeTPUIECKUX 1 25.02 25.02 25.02 https://m.edso0.ru/IAMXQ157N
3aj1a4, IPAKTHYCCKHUX 3aa4
MeTo1 KOOpAUHAT ITPU

46 | pelIeHUH FreOMETPUICCKUX 1 02.03 02.03 02.03 https://m.edsoo.ru/XFTU8602I
3aj1a4, IPAaKTHYECKHUX 3aa4
MeTo1 KOOpAUHAT ITPU

47 | peleHuH reOMETPUIECKHUX 1 04.03 04.03 04.03 https://m.edso00.ru/SS4ULS6P3
3aj1a4, MPaKTHYECKUX 3a1ad
KonTposbHas padora 1mo

48 | Teme "JlexapTOBEI 1 09.03 09.03 09.03 https://m.edsoo.ru/WRGPEQB3J
KOOpPJIMHATHI Ha MIOCKOCTH"
[IpaBunbHbBIE

49 | MHOTOYTOJIbHUKH, 1 11.03 11.03 11.03 https://m.edso00.ru/DOLCSQMPG
BBIYHCIIEHUE UX DIIEMEHTOB

50 Ywcno m. J{iuHA OKPY>KHOCTH 1 16.03 16.03 16.03 https://m.eds00.ru/2T61GISCK

51 Ywucno m. [InmHa OKpYKHOCTH 1 18.03 18.03 18.03 https://m.edsoo.ru/9D2XNUVZB

52 JlnuHa Iyru OKPYKHOCTH 1 23.03 23.03 23.03 https://m.eds00.ru/SOYASAM3K

53 Panguannas mepa yria 1 25.03 25.03 25.03 https://m.edso00.ru/693M9FRD?2

54 | LIOUAL KpYra, CeKTOPa, 1 06.04 06.04 06.04 https://m.edso0.ru/SERUOYOF5
cerMeHTa

55 | IOUAAL KpYra, CeKTopa, 1 08.04 08.04 08.04 https://m.eds00.ru/8TYSLUQXO
cerMeHTa

5p oMb Kpyra, CexTopa, 1 13.04 13.04 13.04 https://m.eds00.ru/’Y MASE5SDLX

CETMCHTA



https://m.edsoo.ru/DRGH38D3G
https://m.edsoo.ru/1AMXQ157N
https://m.edsoo.ru/XFTU86O2I
https://m.edsoo.ru/SS4ULS6P3
https://m.edsoo.ru/WRGPEQB3J
https://m.edsoo.ru/D0LCSQMPG
https://m.edsoo.ru/2T61GISCK
https://m.edsoo.ru/9D2XNUVZB
https://m.edsoo.ru/SOYASAM3K
https://m.edsoo.ru/693M9FRD2
https://m.edsoo.ru/5ERUOY0F5
https://m.edsoo.ru/8TYSLUQX0
https://m.edsoo.ru/YMASE5DLX

57

IlonaTue o ABUKEHUN
IUIOCKOCTH

15.04

15.04

15.04

https://m.edsoo.ru/4AZNZMHHVZ

58

59

[TapamiensHbIM IEPEHOC,
IIOBOPOT
[TapannenbHbIN NIEpeHoC,
MOBOPOT

20.04

22.04

20.04

22.04

20.04

22.04

https://m.edsoo.ru/WWY1NSIZE

https://m.edso0.ru/F1QJ8OWZA

60

[TapatensHbII IEPEHOC,
IIOBOPOT

27.04

27.04

27.04

https://m.edsoo0.ru/D51X771R1

61

62

[TapatensHbII IEPEHOC,
IIOBOPOT

[IpumeHeHue aBUXEHUH TpU
peLIeHUH 3aa4

29.04

04.05

29.04

04.05

29.04

04.05

https://m.edso00.ru/GMG7L5683

https://m.edsoo.ru/WRREQ7U10

63

KonTtponpnast padora o
temaMm "[IpaBuibHbIe
MHOT'OYTOJIbHUKH.
OKpyXHOCTb. J[BHXKEHUS
IJIOCKOCTH"

06.05

06.05

06.05

https://m.edsoo.ru/RNUG3U5AL

64

[ToBTOpenue, o6obIIEHNE,
CUCTEeMAaTH3aInsI 3HaHWMH.
N3mepenune reoMeTpuiecKux
BenM4UH. TpeyroabHuKu

11.05

11.05

11.05

https://m.edsoo.ru/MDGLRIQ00

65

HtoroBast KOHTpoOJIbHASA
paborta

13.05

13.05

13.05

https://m.edsoo.ru/EFTNXPQ2E

66

[ToBTOpeHnue, 060061IEHNE,
CUCTEeMAaTH3aIns 3HAHWM.
[TapannensHble 1
MePIEHANKYIISIPHBIE TIPSIMbIC

18.05

18.05

18.05

https://m.edso0.ru/BV4ACRATOO



https://m.edsoo.ru/4ZNZMHHVZ
https://m.edsoo.ru/WWY1N8IZE
https://m.edsoo.ru/F1QJ8OWZA
https://m.edsoo.ru/D51X77IR1
https://m.edsoo.ru/GMG7L5683
https://m.edsoo.ru/WRRE97U1Q
https://m.edsoo.ru/RNUG3U5AL
https://m.edsoo.ru/MDGLRIQ00
https://m.edsoo.ru/EFTNXPQ2E
https://m.edsoo.ru/BV4CRATOO

67

68

[ToBTOpenue, 06001ICHNE,
CUCTeMaTH3alMsl 3HAaHHH.
OKpy>KHOCTb U KPYT.
['eomeTpuyeckue
MOCTPOCHUSA. YTJIbI B
OKPY>KHOCTH

[ToBTOpEeHME, 0000IIECHUE,
CHUCTEMAaTU3AIUs 3HAHHH.
Brucanubie ¥ OIMCcaHHbBIC
OKPY>KHOCTH
MHOTOYTOJTbHUKOB

OBHIEE KOJIMYECTBO
YACOB 11O TPOT'PAMME

68

20.05

20.05

20.05

https://m.edsoo.ru/M0OGX4YGON

https://m.edsoo.ru/EU9L2Q7GV



https://m.edsoo.ru/M0GX4YGQN
https://m.edsoo.ru/EU9L2Q7GV

IPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

9 KJIACC
Kon N .
IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa3oBaTe/ILHOIM
TPOBEPHEMOTO NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
3HaTh TPUTOHOMETPpUUYECKUE PYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIIBIO Pa3IMYHbIC
6.1 3JIEMEHTBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pelICHUE MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KANBKYJIATOPA) JUIMHBI U YTIIbI ISl HETAOMUYHBIX 3HAUCHHH
6.2 [Tonb3oBaTbes GopMyaamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
' JUTSL HAXOKICHHSI COOTHOIICHUN MEX]Ty TPUTOHOMETPHUUECKUMH BETUYMHAMU
Hcnonp30BaTh TeOpeMbl CUHYCOB M KOCHHYCOB Ul HAaXOXACHUS PA3IMYHBIX 3JIEMEHTOB
6.3 TPEYrojbHHUKa («PELIEHHE TPEYTOJIbHUKOBY), IPUMEHATh UX IPU PELIEHUN F€OMETPUUECKUX
3a1au
Brnaners moHATHSME TpeoOpazoBaHMs MOA0OHS, COOTBETCTBEHHBIX JIEMEHTOB IMOAOOHBIX
¢uryp. Ilonb3oBaTbecsi CBOMCTBaMM MOAOOUS IMPOU3BOJBHBIX (UTYp, YMETh BBIYMCIATH
6.4 JUIMHBl W HaXOAWTh YIJbl y NoAoOHBIX ¢uryp. I[IpuMmeHsaTs cBoiicTBa momoOusi B
IPAKTUYECKHUX 3ajadyax. YMeTb NPUBOJUTH MPUMEPHI MOJOOHBIX (UIYpP B OKpYKaIOLIEM
MuUpe
6.5 [Tonb3oBatbest TeopeMamMu O MPOU3BENEHUU OTPE3KOB XOpA, O MPOM3BEICHUH OTPE3KOB
' CEeKYILMX, O KBaJpaTe KacaTelbHOI
[Tonp3oBaTbcss BEKTOpaMH, MOHUMATh WX TEOMETPUYECKMH M (QU3MUECKUH CMBICH,
6.6 OPUMEHATh UX B PELICHUH T'€OMETPUUECKUX U pu3nuecKux 3agad. [IpuMeHsTh ckaitspHoe
IIPOU3BENICHNE BEKTOPOB JIs1 HAXO0XKIECHUS AJIMH U YTJIOB
6.7 [lonb3oBaTbcsi METOAOM KOOpAMHAT HA IUIOCKOCTH, NPHUMEHSATh €ro B PEUICHUH
' TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4
Bragers NOHATHSAMM NPaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPY)KHOCTH, JJIMHBI AYTH
6.8 OKPYXKHOCTH U paJuaHHON Mephl yIiia, YMETh BBIYMCIATH IUIOIIAJb Kpyra M €ro 4acTei.
[TpuMeHsITh MoTy4YeHHbIE YMEHUS B IPAaKTUUECKUX 3a/a4ax
6.9 Haxonute ocu WM LEHTPHl CUMMETPUU (QUTYp, NPUMEHSATh JBUXKEHUS IUIOCKOCTH B
' MPOCTEHIIHNX CITydasx
[IpuMeHATh MOTy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHUECKHE MOJEIM UL
6.10 3a/la4 peaJIbHOM JKM3HM W NPOBOJUTH COOTBETCTBYIOLIME BBIYMCIEHUS C NPUMEHEHUEM
000U U TPUTOHOMETPUYECKUX QYHKIUH (MOTIB3YsCh, TJIe HEOOXOMMO, KAJIbKYISTOPOM)

Kon

MNPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA
9 KJIACC

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

I'eomeTrpus




6.1

6.2

6.3

Cunyc, kocunyc, Tanresc yrio oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXK1ECTBO. DOPMYIIbI
IMPUBCACHUA

Pemenne TPEYIrOJIbHUKOB. TeopeMa KOCHUHYCOB U T€OpEMa CHHYCOB. Pemenne MMPAaKTUYCCKUX 3aJgaq C
HCIIOJIb3OBAHHUEM TCOPEMBI KOCUMHYCOB U TCOPEMBI CHUHYCOB

[TpeobpaszoBanue nomodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB

6.4

6.5

6.6

Teopema o nmpousBeneHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIECHUH OTPE3KOB CEKYLIMX, TEOpEMa O
KBaJparTe KacaTeJIbHOU

Bekrop, mymHa (MOIynab) BEKTOpPA, COHAINPABIEHHBIE BEKTOPBI, IPOTHBOIIOJIOXHO HAIPABICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMU Haj BeKTopamu. PaznoxeHue
BEKTOpA I10 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM

KOOpI[I/IHaTI)I BCKTOpa. CKaJIilpHOG MMPOU3BCACHUC BCKTOPOB, NPUMCHCHUC JIA HAXOXACHHA IJIMH U
yIJIOB

6.7

6.8

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPaBHEHMS IIPAMOM M OKPYKHOCTM B KOOpJAMHATax,
[IEPECEYEHUE OKPYKHOCTEN U MPAMBIX. METOI KOOPIMHAT U €ro IPUMEHEHHE

HpaBI/IHBHHe MHOTI'OYT'OJIbHUKHN

6.9
6.10

Jlnuna okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BBIYACIECHUE JUIMH 1yT OKPYKHOCTEH

IInomans Kpyra, CEKTopa, CCrMCeHTa

6.11

NpoBepPsIeMOro
TpedoBaHUs

JIBWOKCHHST TUIOCKOCTH W BHYTPEHHHE cUMMeETpum (uryp (dJIeMEHTapHBbIC TIPEICTABIICHUS).
[TapamtensHblil nepenoc. IloBopor

MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOI
IMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon .
IIpoBepsiembie TPeOOBAHUS K IPEAMETHBIM pPe3yJbTaTaM 0CBOCHUSI OCHOBHOM

o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT0 00111ero odpazoBanus Ha ocHoBe PI'OC

VYMmenue ONCprupoBaTh IMOHATHAMHU: MHOXKECTBO, IMOAMHOXCECTBO, OICpalvi HaJ

MHO>KECTBaMHU; YMEHHE ONEpUpOBaTh MOHATUAMHU: Tpad, CBA3HBIA rpad, AepeBo, LUK,
1 NPUMEHATh UX MPH PEIIeHUH 3a/1a4; YMEHHE HCIIOJIb30BaTh IpauuecKoe MpeCcCTaBIeHHue
MHOXECTB Ul OIIMCAHMS PEAIBHBIX IPOLECCOB U SBJICHUMN, IIPU PELICHUHU 3a1a4 U3 APYTUX
y4eOHBIX TPEAMETOB

VMmenune OINICPHUPOBATH TMOHATHAMU: ONPCACICHUE, aKCHMOMa, TCOpPEMA, AO0Ka3aTCIbCTBO,
2 YMCHHUE pacClio3dHaBaTb HMCTHHHBIC W JIOKHBIC BBICKA3bIBAHHWA, IMPHUBOJAUTH IMPUMEPBI H
KOHTPIPHUMCEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUA BBICKQ3bIBaHUM

YMeHue onepupoBaTh MOHATHSAMHU: HATYpAJIbHOE YHCIIO, MPOCTOE€ M COCTABHOE YHCIIO,
JETUMOCTh HATypPaJIbHBIX YHCEN, MPU3HAKH JEIMMOCTH, II€JI0€ YHCIIO, MOIYJIb YHUCHA,
O0OBIKHOBEHHAS POOK U IeCATHYHAS IPOOb, CTAHAAPTHHIN BHUJI YUCIIA, PAIIHOHAIBHOE YUCIIO,
3 WPpAIMOHAIEHOE YHWCJI0, apu(PMETUUYECKUNA KBAJAPATHBI KOPEHb, YMEHHE BBIMOJIHATH
JEUCTBUS C 4YMUCIaMU, CPaBHHMBATh WU YIOPSJAOYMBATH YHUCJA, MPEACTABIATH YWCIA Ha
KOOPJAMHATHOM MPSIMOM, OKPYTJISATh YHCIIA; YMEHUE JA€JIaTh IPUKUJIKY U OLICHKY PE3YJIbTaTa
BBIUHMCIICHUN




YMeHue omepupoBaTh MOHSATHSAMHU: CTENEHb C ILEJIbIM IoKa3aTejeM, apupMeTHYeCKuid
KBaJpaTHBI KOpEHb, MHOTOWIEH, ajreOpanmdeckas ApoOb, TOXIECTBO; 3HAKOMCTBO C
KOpDHEM HaTypajJbHOW CTENeHH OOJIble EIWHUIIBI; YMEHHE BBIIOJIHATH PACUYETHI MO
dbopmynaMm, npeoOpa3zoBaHUs LEIbIX, JPOOHO-PALIMOHAIBHBIX BhIPAKEHHUH U BHIPAKEHUH C
KOPHSIMH, pa3lio’)KeHWE MHOrOuYJeHa Ha MHOXHUTEIH, B TOM YHCJIE C HCIOJIb30BAHHEM
(dbopMyIl pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbl U Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJTHON NIEPEMEHHOM,
YUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; YMEHHUE pellaTh JIMHEHHbIE U
KBaJpaTHbIE YPAaBHEHUS, JPOOHO-pAllOHAIBHBIE YPABHEHUS C OJHOW IEpEeMEHHOM,
CHUCTEMBI IBYX JINHEHHBIX YPAaBHEHUH, INHEHHBIC HEPABEHCTBA U UX CHUCTEMBI, KBaJPATHBIC
U IpOOHO-paIOHA/IbHBIE HEPABEHCTBA C OJJHOW IEPEMEHHOM, B TOM YHCIIe NPH PELICHUN
3a/1a4 U3 APYTUX NPEAMETOB U IPAKTUYECKUX 3a7ja4; YMEHHE UCI0Ib30BaTh KOOPIANHATHYIO
NPSIMYIO H KOOPAMHATHYIO TUIOCKOCTH JUTSI N300paskeHUs! peIIeHU ypaBHEHHIA, HEPAaBEHCTB
U CUCTEM

YMeHue onepupoBaThb MNOHATUSAMM: (QYHKUMA, rpaduk GYHKUAW, HYIHM (YHKIHH,
POMEXKYTKH 3HAKOIIOCTOSIHCTBA, NMPOMEXYTKH BO3pacTaHWs, yObIBaHWsS, HauOosbliee U
HauMeHbIlee 3HAueHWs (QYHKIUH, YMEHHE OIEpUpOBaTh MOHATHUSAMH: IpsSMas
MPONOPIMOHATIBHOCT,  JUHEWHass  (QyHKIWs, KBagpatuuyHas (yHKOUs, oOpaTHas
MPONOPIMOHATIFHOCTh, MNapadona, runepOoia; yMeHHE CTPOUTh Tpapuku (QYyHKIHH,
UCTIOJB30BaTh TpaduKu Al ONpEIeNiCHHs] CBOWCTB TPOLECCOB M 3aBHCUMOCTEH, IS
pelieHns 3aja4 U3 JAPYrux y4eOHbIX MPEeIMETOB U pealbHON >KU3HM; YMEHHE BbIPAKaTh
(bopMynaMu 3aBUCUMOCTH MEX]Ty BETMUYMHAMU

YMeHue omnepupoBaTh  MOHATHSMHU:  TOCIENOBATEIBHOCTh, apudMeThyeckas U
IreOMETPUYECKAsl MPOrPECCHH; YMEHHE HCIIOIb30BAaTh CBOWCTBA IOCIEAOBATEIBHOCTEH,
dbopmynsl CyMMBI U OOIIET0 WIEHAa MPH PEHIeHUH 3a7ad, B TOM YHCIIE 3a7ad U3 JAPYTrux
y4€OHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemath 3aaud pasHbIX TUIOB (B TOM 4YHCIE€ Ha IMPOLEHTHI, JOJU U YaCTH,
JBUKEHHE, paboTy, 1IEHy TOBapOB U CTOMMOCTb IOKYIIOK M YCIYT, HaJIOTH, 33Ja4d U3
o0jacTv yHpaBi€HUsS JMYHBIMM W CEMEWHbIMM (UHAHCAMHU); YMEHUE COCTaBIISThH
BBIDQ)KCHMS, YPABHEHHs, HEPAaBEHCTBA W CHUCTEMBI [0 YCJIOBHUIO 3a/1a4d, MCCIIEIOBATh
MOJIyYEHHOE pellleHre U OLEHUBATh MPaBI0NOJ00HOCTh MOJyYEHHBIX Pe3YyIbTaTOB

YMeHue onepupoBaTh HOHATHAMU: (UTypa, TOUKA, OTPE3OK, MpsAMasi, JIyd, JOMaHas, yroi,
MHOTOYT'OJIbHUK, TPEYrOJbHUK, PAaBHOOEAPEHHBIH W PaBHOCTOPOHHUI TpPEYroJbHUKH,
MPSIMOYTOJIbHBIN ~ TPEYroJIbHUK, MeauaHa, OHCCeKTpHca U BbICOTAa TPEYroJibHUKA,
YeThIPEXYTOJIbHUK, MapajuieiorpaMM, poMO, NpSIMOYrojJbHUK, KBajapaT, Tpareuus;
OKPY’KHOCTb, KpYT, KacaTeiabHasi; 3HaKOMCTBO C IIPOCTPAHCTBEHHBIMH (UTypaMu; yMEHUE
pemars 3a1a4v, B TOM YHUCJIE U3 MIOBCEIHEBHOM JKU3HU, HA HAXO0XKICHUE I€OMETPUUECKUX
BEJIMYHMH C IPUMEHEHUEM U3YUYEHHBIX CBOMCTB (pUTYp U PakToB
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YMeHue onepupoBaTh IOHATHUSIMU: PaBEHCTBO (UIYp, PaBEHCTBO TPEYroJbHUKOB;
MapajuIeIbHOCTh U MEPIEHANKYIISIPHOCTD MIPSIMBIX, YTOJ MEXY MPSIMBIMU, TICPIICHIUKYJIISP,
HaKJIOHHAs, TMPOEKIHMs, moaooue ¢Guryp, TmOAOOHBIE TPEYrOJbHUKH, CUMMETPHS




OTHOCHUTEJIHO TOYKH U IIPSIMO; YMEHHME PacliO3HaBaTh PaBEHCTBO, CAMMETPHUIO U I101001¢€
¢buryp, napayuieIbHOCTh U NEPIECHANKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUpE

YMeHue onepupoBaTh MOHSITUSIMH: JJIMHA, PACCTOSHUE, yroil (BeJIMYMHA YyIiia, CUHYC U
KOCHMHYC yrja TpeyrojibHHKa), IUIOUIa/lb; YMEHHE OLIEHHUBATh pa3Mepbl NPEIMETOB H
00BEKTOB B OKPYXKAIOIIEM MHpPE; YMEHUE NMPUMEHATH (OPMYINbI MMEPUMETPa U IIOUIaN
11 MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, o0bema MpsIMOYrOJIbHOTO
napajuleJienune1a; yMEHUE MPUMEHATh NPU3HAKU PaBEHCTBA TPEYTOJIbLHUKOB, TEOPEMY O
CyMMe YTJIOB TpeyroJibHuKa, Teopemy [ludaropa, TpuronoMeTpruuecKue COOTHOLICHUS ISt
BBIYMCIICHUS IJIMH, PACCTOSHUM, IJIOIIAeN

YMmenue n300paxxath IIIOCKUE GUTYpPBl U UX KOMOWHAIMU, TPOCTPAHCTBEHHBIE (DPUTYPHI OT
12 PYKH, C TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB H AJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY MIIH
CHMBOJIBHOMY OITMCaHHIO

YMeHue onepupoBaTh IOHATUAMU: MPSIMOYTOJIbHAsE CUCTEMA KOOPAMHAT; KOOPIMHATHI
TOYKH, BEKTOp, CyMMa BEKTOpPOB, IIPOMU3BEACHUE BEKTOpa HA YHCIO, CKaJspHOE
13 IMPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIB30BATHL BCKTOPbI W  KOOPpAWHATBHI  IJIA
MPpCACTABJICHUA JAaHHBIX U PCHICHUA 3a4a4, B TOM YUCIIC U3 JPYIrUx y‘Ie6HI)IX npeaMcToOB U
peanbHOU KU3HU

YMeHue onepupoBaTh IMOHATUSAMHU: CTOJOMKOBBIE M KpPYroBblE JUAarpaMMbl, TaOJIHULIBL,
cpeaHee apupMeTHyYecKoe, MeauaHa, HauOoJbplllee M HaUMEHbIIEe 3HAYCHMS, Pa3Max
14 4iCIOBOro HaOopa; yMEHUE U3BJIEKaTb, HMHTEPIPETUPOBATh M MPeoOpa3oOBbIBATH
nH(pOpMalIKIO, IPEACTABIEHHYIO B TAOIUIAX U Ha AMAarpaMMax, OTPakarolllylo CBOICTBa U
XAPaAKTCPUCTHKU PCAIIBHBIX IMPOLECCOB U ﬂBHGHHﬁ; YMCHHE pacCliO3HABATh HM3MCHUYMBBLIC

BEJINYMHBI B OKPYXKAIOIEM MUPE

YMeHue onepupoBaTh IMOHATUSMHU: CIIYYalHbBI OMNBIT (CIy4alHbBI SKCHEPUMEHT),
3JIEeMEHTapHOE COOBITHE (3JIEMEHTAPHBIN MCXO]) CIy4allHOTO ONBITa, Cay4yaiiHoe coObITHE,
BEPOSITHOCTh COOBITHS; YMEHUE HAXOIUTHh BEPOSTHOCTH CIYYalHBIX COOBITHI B OIBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMH COOBITHSIMH;, YMEHHE pellaTh 33Ja4d METOJOM
15 OpPraHU30BaHHOTIO Nepedopa U ¢ UCII0JIb30BAHUEM MPaBUJIa YMHOKEHHS; YMEHHE OLICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHI U ABJICHUH, TOHUMATh POJIb IPAKTUYECKU IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXAalOIIEeM MHUpPE U B JKU3HM; 3HAKOMCTBO C TMOHSITHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEJ U €r0 POJIBI0 B MACCOBBIX
SBJICHUSIX

YMeHune BbIOMpaTh MOIXOMAIIMNA W3YYEHHBIM METOJ JJIA PEIICHUs 3a]adH, MPUBOJIUTH
MPUMEPBl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEM B TMPUPOAE U JKHU3HU, paCIO3HABATh
16 MPOSIBJICHUE 3aKOHOB MATEMATHKH B HCKYCCTBE, ONMUCHIBATH OTIEIBHBIC BBIAAIOLINECS
pe3yJIbTaThl, ITOJIYUYECHHBIE B XOA€ Pa3BUTHS MAaT€MaTUKHU KaK HAYKH, IPUBOAUTH IPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHOW UCTOPUHU

HEPEYEHD 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBbBIX HA OI'D ITO
MATEMATHKE

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

1

Yucia ¥ BEIYUCICHUSA
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Harypanbnsle u nensie yucna. [IpusHaku JenMMOCTH HEIbIX YUCEI

1.2  OOBIKHOBEHHBIC U JECATUYHBIC TPOOH, TPOLICHTHI, 0ECKOHEUHBIE TIEPUOUICCKUE APOOH
1.3  PauumonanbHble yncna. ApudMeTHUECKue onepary ¢ paioHAIbHBIMU YACIaMHU
1.4  JleiictBuTrenbHble unciaa. ApupMeTHIeCcKHe Onepaluu ¢ IeHCTBUTEIbHBIMU YHCIaAMH
1.5 IpuGnmxEHHbIC BEIYMCICHUS, IPABIIIa OKPYTTICHHS, TPUKHU/IKA M OIICHKA PE3YJIbTaTa BEIYMCICHUI
2  AnreOGpanyeckuie BhIpaKEHUS
2.1  BykBeHHbIE BBIpQXECHUS (BBIPAKEHUS C TIEPEMEHHBIMN )
2.2 Crenenb c 1enbIM nokaszarenaeMm. CTeneHb ¢ palluoOHAIbHBIM MoKa3aTeneM. CBONCTBA CTeNeHn
2.3  MHuorouneHsl
2.4  AnreOpamdeckas 1poOb
95 ApudmeTnueckuii KOpeHb HaTypalbHOW cTeneHu. JleWcTBus ¢ apuPMETHUECKUMU KOPHAMU
' HATypaJIbHOM CTETEeHU
3 YpaBHEHHUS M HEPABEHCTBA
3.1 Lensle u npoOHO-panioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2  lensle u qpoOHO-panOHATIBHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3  Pemenue TeKCTOBBIX 3a7a4
4 YwucnoBble MOCIEI0BATEIHLHOCTH
4.1  TlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHMsI TOCIIEI0BATEILHOCTEN
4.2  Apudmernueckas U TeoMeTpHUECcKas nmporpeccuu. @opMylia CIIOKHBIX MPOLEHTOB
5 OyHKIMH
OyHkums, crnocodsl 3amaHus ¢yHkuuu. ['paduk Qynkumu. OO61acTh omnpeneiaeHus: ¥ MHOXECTBO
51 3HayeHuit pyHkiuu. Hymu ¢pynkuuu. IpomexyTku 3HakonocTossHCTBa. [IpoMeXyTKM MOHOTOHHOCTH
" yHkiuu. MakcuMyMbl 1 MUHUMYMBI QyHKIMA. HanGoubliiee U HauMeHbllee 3HaueHue (pyHKIUK Ha
MIPOMEKYTKE
6  KoopawHatbl Ha IPSMON U TUIOCKOCTH
6.1 KoopaunatHas npsmast
6.2  JlexapTOBBI KOOPIUHATHI HA TNIOCKOCTH
7 Teomerpus
7.1 Teomerpuueckue GUTyphl U UX CBOWCTBA
7.2  TpeyrombHUK
7.3  MHOroyroyJibHUKu
7.4  OKpyXHOCTb U KpyT
7.5 H3mepeHHe reOMETPHUECKUX BETHMYUH
7.6  BekTopsI Ha TUIOCKOCTH
8  BeposATHOCTB U CTaTHCTHKA
8.1 OmnucatenpHasi CTaTUCTUKA
8.2  BeposTHOCTD
8.3 Komb6unaropuka




‘ 8.4 | MHuoxecTBa
‘ 8.5 TI'padmr

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YAEHUKA

Maremaruka. ['eomeTrpus. 7-9 knaccel: yue0. 1 oomeoopa3osar. opranuzanmii / JI.C.
AranacsH — M.: IIpocBsimenne

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Matemaruka. ['eomerpusi. 7-9 knaccel: yued. s odmeobOpa3osar. opranu3amuii / JI.C.
Aranacsn — M.: IIpocBsienue

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
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