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IHosicHuuTeLHAA 3aIHCKA

Pabouast mporpamma coctaBiieHa Ha OCHOBE paboueil mporpamMmbl 10 T€OMETPHUU K y4eOHH-
Ky «l'eometrpust 7-9 kaccel», aBTOPHI JI. C. Aranacsin, B.®.byry3os, C.b.Kagomies,
O.I'.Ilo3nsik, U.W. FOnuna; M.: Ilpocsemenue, 2014r.

N3ydenue reomerpun B7-9 Kiaccax HaIpaBJIeHO HA JOCTHKEHUE CIIETYIOIINX LIeTIeH:

- OBilaieHuEe CUCTEMON IFE€OMETPUUECKUX 3HAHUN U YMEHUH, HEOOXOAUMBIX AJIs NIPUMEHE-
HUS B TPAKTUYECKOMN NEATEIBHOCTH, U3YYEHHUS CMEXHBIX TUCIUILINH, MPOIOJKEeHUs 00pa3oBa-
HUSL.

- @opMHUpOBaHUE TMPEICTAaBICHUI 00 HIEAX U METOJaX MaTeMAaTHKH KaK YHHUBEPCAIbHOIO
sI3bIKa HAYKU U TEXHUKU, CPEJICTBA MOJEIUPOBAHUS SBJICHUHN U IIPOLIECCOB.

[IpakTHyeckas 3HAUUMOCTh IIKOJIBHOTO Kypca r€éOMETPUU 00YCIIOBIEHA TEM, UTO €€ 00bEK-
TOM SIBJISIFOTCS NIPOCTPAHCTBEHHBIE ()OPMBbI M KOJIWYECTBEHHBIE OTHOLIEHMS JEHCTBUTEIBHOIO
Mupa. ['eomeTpuyeckass moAroToBKa HEOOXoAMMA [JIsl MOHMMAHUS TPUHIUIIOB YCTPOWCTBA U
HCII0JIb30BAaHUSl COBPEMEHHON TEXHUKH, BOCIIPUSATUS HAYUYHBIX U TEXHUUECKUX MOHATHH U UIEH.
MartemaTuka ABISETCS SI3bIKOM HayKH M TEXHUKH. C €€ TIOMOIIBI0O MOJEIUPYIOTCS U U3y4aroTCs
SIBIICHUSL U MIPOLIECCHI, MPOUCXOAsIINEe B mpupoe. ['eomeTpus obecrieunBaeT U3ydeHUe IPYrux
JUCLUIUIMH. B mepByro odepenb 3TO OTHOCHUTCS K IpEeIMETaM €CTECTBEHHOHAyYHOro IUKJa, B
YaCTHOCTH K (u3uke. PazBuTue JOTrMYECKOro MBIIIJICHUS NPU HW3YYEHUH T€OMETPUH CIOCO0-
CTBYET TaK)X€ YCBOEHHIO IIPEIMETOB T'YMaHUTAPHOro HMKIA. [IpakTHueckre yMEHUs U HAaBBIKU
HE0OXO0IUMBI JIsl TPYAOBOM JESITENbHOCTH U NPOPECCUOHATBHON MOATOTOBKU IIKOJBHUKOB.

- @opMUPOBAHHUE HAYYHOTO MUPOBO33PEHHUS.

Pa3BuTHe y yudammxcs NpaBWIbHBIX NMPEACTABICHUNH O MPOUCXOKIECHUU T€OMETPUUYECKUX
abCcTpakIMii, COOTHOILIEHUH PEabHOTO U U/I€aJIbHOT0, XapaKTepe OTPakKeHUs] MaTeMaTHYeCKOn
HayKOW SIBJIEHUI U MPOLECCOB PEaNbHOIO MHpa, MECTE T€OMETPUU B CHUCTEME HayK U pOJIM Ma-
TEMAaTUYECKOr0 MOJEIMPOBAHUS B HAYYHOM MMO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET (POPMHpOBa-
HUIO HAYYHOTO MHUPOBO33PEHUS yUaIllluXCsl, a TaKkKe (OPMUPOBAHUIO KAUECTB MBIIIICHUS, HE0O-
XOIMMBIX JJIs aJalTalliid B COBPEMEHHOM MH(OPMAIMOHHOM OOIIECTBE.

-MHTennexkTyanbHOe pa3BUTHE, MPOJOJDKEHHE (OPMUPOBAHUM KadyecTB JMYHOCTH, CBOM-
CTBEHHBIX MAaTEMaTHYECKON JEATENbHOCTH: SICHOCTMU M TOYHOCTH MBIIIJIEHUS, KPUTHYHOCTH
MBIIUICHHS, UHTYUIIMH KaK CBEPHYTOTO CO3HAHUS, JIOTUYECKOTO MBILIUICHHUS, 3JIEMEHTOB aJro-
PUTMUYECKON KYNBTYpBI, MPOCTPAHCTBEHHBIX MPEACTABICHUH, CHOCOOHOCTH K MPEOJIOJICHUIO
TPYAHOCTEM.

TpeOys oT yJammxcsi yMCTBEHHBIX U BOJICBBIX YCHIIMH, KOHIICHTPALIUM BHUMAHHUS, aKTHBHO-
CTH Pa3BUTOr0 BOOOpa)KeHMsI, T€OMETPHUS Pa3BUBAET HPABCTBEHHbBIC YEPThI JIMYHOCTU (HACTOM-
YUBOCTb, II€JIEYCTPEMIIEHHOCTb, TBOPUYECKYIO AKTHBHOCTb, CAMOCTOSATEIbHOCTb, OTBETCTBEH-
HOCTb, TPYJ0JIt00HE, TUCIUIUINHY U KPUTUYHOCTH MBIIIJICHUS) U apryMEHTHPOBAHO OTCTauBaTh
CBOM B3IJIAJIBI M YOEXKICHUS, a TAK)KE CIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIC PEILICHHS.

['eomeTpus CyIIECTBEHHO pacIIUpsieT KPYyro3op ydaliuxcs, 3HaKoMs X ¢ MHAYKUUEH U Jie-
nykuuei, 0000IeHneM 1 KOHKPETU3aIe, aHaTu30M U CHUHTE30M, a0CTparupoBaHUEM, aHAIIO-
rueil. AKTUBHOE MCIIOJNIb30BAHKE 3a/1ay HAa BCEX 3Tamax yueOHOro Impolecca pa3BUBacT TBOpUe-
CKHE CTIOCOOHOCTH MIKOJIBHUKOB.

[Tpu uzydyenuu reomeTpuu GOPMHUPYIOTCS YMEHUS M HABBIKM YMCTBEHHOTO TpyJAa — IUIAHU-
poBaHME CBOEH pabOThl, TOUCK PAllMOHAJIbHBIX MyTEW €€ BBIIIOJIHEHUS, KPUTUYECKasl OLICHKA €€
pe3ynbTaToB. B mpoiecce n3yueHusi reoMeTpUH MIKOJIBHUKU JOJIKHBI HAYYUThCS U3Jarath CBOU
MBICJIH SICHO M MCYEPIBIBAIOIIE, JJAKOHUYHO U €MKO, TPHOOPECTH HABBIKH YETKOTO, aKKYpaTHOTO
Y TPAaMOTHOT'O BBITMIOJTHEHHUS MaTEMaTUYECKHUX 3aIUCEH.

B xozne uzydeHus reomeTpun pa3BUBAETCs JIOTMUECKOe MbliieHHe ydyamuxcs.CaMu 00bek-
Thl TEOMETPUUYECKUX YMO3AKIIOUEHUN U MPUHATHIC B TEOMETPUH MPaBUIa X KOHCTPYHPOBAHUS
CHOCOOCTBYIOT (POPMHPOBAHUIO YMEHHI OOOCHOBBIBATh M JOKA3BIBATH CY)KICHHS, MPHUBOJHUTH
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YETKUE OINPEEICHUs, PA3BUBAIOT JOTMUECKYI0 UHTYULIMIO, KPATKO U HATJIAIHO [TOKa3bIBAIOT Me-
XaHU3M JIOTHYECKUX MOCTPOEHUM U yyaT UX IPUMEHEHHUIO.

- Bocniutanue KynbTypbl IMYHOCTH, OTHOIICHHS K MaTeMaTHKE Kak K 4YacTH 0oO1edenoBeye-
CKOH KYJIBTYPBI.

['eomeTpus packpbiBaeT BHYTPEHHIOD TapMOHHUIO MaTeMAaTHKH, (OPMHUpPYET MOHHMaHUE
KpacoThl U M3SLIECTBA MAaTEMATUYECKUX PACCYKIAEHHUM, CIIOCOOCTBYET BOCIPUSATUIO T€OMETPU-
yeckuxX (opM, YCBOCHHIO MOHATHS cuMMeTpus. Ee m3yueHue pazBuBaeT BOOOpa)keHUE, Cyllle-
CTBEHHO 00O0TaIaeT U pa3BUBACT MPOCTPAHCTBEHHBIC NPEACTABICHHUS.

Crnenudukoii 1aHHoil padoveil NPOrpaMMbl SIBJISIOTCH CJIeyIOLINEe MOKA3aTeJIN:

e Konnenuus OV mpenmnonaraeT UCIOIb30BAHUE CUCTEMHOIO MOAX0/1a B 00pa30BaTeIbHOM
NESATENBHOCTH.

e OV gBisieTcss MAIOYHUCIEHHBIM 10 KOHTUHIEHTY YYalIuXcsl, 4TO 1aeT BO3MOXHOCTh MaK-
CUMAaJIbHO UHJIMBUYAJIU3UPOBATh YPOUHYIO U BHEYPOUHYIO J1€ATEIbHOCTb.

e JlMarHocTuKa pa3MYHBIX PE3YJIbTATOB OCBOEHHUS Kypca OCYLIECTBISETCA MPAKTUUECKH
€XKEYpPOYHO UCXO/Is U3 MOCTABJICHHBIX 33Ja4 U 110 PA3JIUYHBIM BHJIaM JIE€ATE€IbHOCTH.

e [lo 00mENKOILHOMY IIaHY MPOXOAMUT TPEXpa3oBasi OOBEMHAsl TUATHOCTUKA HA CTapTe
(cents0pn), pyoesxe (nekabpp) u uTore (ampenb-maii).

e [lepuonnuecku yyamyecss KJIacCOB IIPUHUMAIOT YYacCTHE B HE3aBUCHMOMW JUArHOCTHKE,
pemennu 3ananuil B cucreMe Cratl pan.

e BHeypouHas 1eATeIbHOCTh IPEAYCMAaTPUBAET y4acTHE

- IKOJILHOM Type BcepoccHuiickoil ouMIuaabl IKOJbHUKOB 110 MATEMATUKE,

- UHBIX MEXMPEIMETHBIX U MPEIMETHBIX OJIMMIINAAaX U KOHKYpCax,

- 3aHATHE NIPOEKTHOM U MCCIIEI0BATEIBCKON AEATEIbHOCTBIO IO MPEIMETY

e B03MOXXHOCTb KOPPEKIMH IO BPEMEHHU M3YUYEHMsI Pa3IMUHbIX TEM U Pa3/iesiOB B 3aBHCH-
MOCTH OT CIIO’KHOCTH YCBOGHUSI MaTepuasa 1 0OJIe3HH yJalluxcsl.

e B nporpamMmy BHECEHbBI U3MEHEHHUS: YMEHBIIEHO KOJUYECTBO YACOB HA U3YyYEHHUE OJHUX
TEM M YBEJIMUYEHO Ha U3YYEHHE JPYTHUX.

e B 1enax ycuieHHs pa3BUBAOMIMX (YHKIHMHA 3a/1ay, pa3BUTHS TBOPYECKON aKTUBHOCTHU
yUYaluxcs, akTUBU3AIMH [TOMCKOBO-TT0O3HABATEIBHON AESATEIbHOCTH HUCIIOJIB3YIOTCS TBOPUYECKUE
3a/1aHusl, 337a41 Ha MOJEIMPOBAHUE, 3a/IaHUs MPAKTUYECKOT0 XapakTepa.

OO0mas xapakrepucTuKa yueOHOro npeamera

B kypce reomeTpun MOXHO BBIJEIHUTH CIEIYIOIINE OCHOBHBIE COIEPKATEIbHBIE JTUHUM:
«Harnsinnas reometpusi», «l'eometpudeckue Guryps», Msmepenne reoMmeTpudeckiux BeIUIHH,
«Koopaunatel», «Bektopsl», «Jloruka u mMHO)ecTBay, «['eoMeTpus B UCTOPUUYECKOM pa3BH-
TUW»

Jlunus «Harnsanas reoMeTpusi» (3JIEMEHTHI HATJISIIHONW CTEPEOMETPHH )- CIIOCOOCTBYET pas-
BUTHIO IPOCTPAHCTBEHHBIX MPEJCTABICHNN yJalIUXCs B PAMKAX U3YYCHUS TUIAHUMETPHH.

Coneprxanue paznenoB «l eomerpudeckue GUryps» u «l3mepeHune reoMeTpuueCcKiuX Belu-
YUH» HAIICJICHO HA TIOJYYeHHE KOHKPETHBIX 3HAHUN O TEOMETPUUYECKON PUType KaK BayKHEUIIEH
MaTeMaTU4YEeCKOW MOJENW Ul ONUCAHMWs OKpykaromero mupa. CucremaTHUecKoe H3ydeHHe
CBOMCTB reoMeTpUUYeCKUX (UTYp MO3BOJIUT PA3BUThH JIOTUYECKOE MBIIIICHUE U MTOKa3aTh MpUMe-
HEHUE 3TUX CBOMCTB IPHU PELICHUM 3a/1ay BBIYMCIUTEIBHOIO U KOHCTPYKTUBHOI'O Xapakrepa, a
TaK)Ke MPAKTHYECKUX.

Marepuan, OTHOCSAIIMMICSA K colepkKaTesbHbIM JUHUAM «KoopauHate» U «BekTopsl», B
3HAYUTENIBHOMN CTENEHU HeceT B ceOe MEeXIpPEeIMETHbIC 3HAHUS, KOTOPbIE HaXOIAT MPUMEHEHUE
KaK B pa3JIMYHbIX MAaTEMaTUUYECKUX AUCLMITIIMHAX, TAK U B CMEKHBIX PEAMETAX.

OcoOenHocThIO TUHUH <«JlOoTHMKa U MHOXECTBa» SIBISETCS TO, YTO MPEACTaBICHHBIN 3/1€Ch
MaTepHual U3ydaeTcs MPEeUMYLIECTBEHHO MPH PACCMOTPEHUHU pa3IMyYHbIX BOIpPOcoB Kypca. Co-
OTBETCTBYIOIIMI MaTepual HalleJIeH Ha MaTeMaTHYeCKOe pa3BUTHE ydaluxcs, GOpMUPOBAHUE Y
HUX YMeHHs TOUHO. CKaTo U SICHO U3J1araTth MbICIU B YCTHOM U MUCbMEHHON pPEyu.



JIunus «['eoMeTpusi B HCTOPUUYECKOM Pa3BUTHI MpeaHa3HaYeHa A7 (popMHUpoBaHUS Tpe.i-
CTaBJICHUH O T€OMETPUH KaK YaCTH YEJIOBEYECKOH KYJIBTYpPHI, ISl OOLIETO pa3BUTHS MIKOJIbHH-
KOB, JJIsl CO3IaHMSI KYIbTYPHO- HCTOPUUYECKOMN cpefibl 00yueHusl.

MecTto npegmera B y4eOHOM IJIaHe

VY4eOHblii TUIaH HA U3y4eHHE FeOMETpUH B 7-9 Kiaccax OTBOJIUT 2 yaca B HENEJIO B Tede-
HHUE KaXI0ro rojia o0y4denus, Bcero 204 ypokos.

TpeGoBanus Kk pe3yabTaTam 00y4eHUS M OCBOCHHIO CO/AEPKAHMSA Kypca

[Iporpamma obecriednBaeT JOCTHKEHUE CIEAYIOINX PE3yIbTaTOB OCBOSHUS 00pa30BaTellb-
HOM MporpamMMbl OCHOBHOTO 00111eT0 00pa3oBaHusl.

JInuHoCTHBIE

1) ChopmMupoBaHHOCTh OTBETCTBEHHOT'O OTHOIICHHUS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH
00yJaronmxcsi K CaMOpa3BUTHUIO M caMO00OPa30BaHHUIO;

2) ChopMHUpPOBAHHOCTD IEIOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON PAKTHUKHY;

3) ChopMuUpOBaHHOCTH KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHUU CO BCEMH YYacTHH-
KaMu 00pa30oBaTeNIbHOTO MPOIIecca, B 00pa30BaTeIbHOM, y4eOHO — HCCIeI0BATEIBCKON B JPYTUX
BUJAX JIEATEIbHOCTH;

4) YMeHue siCHO, TOYHO, TPAaMOTHO M3JIaraTb CBOM MBICJIM B YCTHOM M MHUCbMEHHOW peuH, Mo-
HUMAaTh CMBICII MOCTaBJIICHHOW 3aJjaud, BBICTPAWBATH apryMEHTAlMI0, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHIL;

5) IlpeacraBieHne 0 MaTeMaTHYECKOM HayKe Kak cdepe 4eIoBeYeCKOl JesiTeIbHOCTH, 00 3Ta-
Iax ee pa3BUTHS, O €€ 3HAYUMOCTH ISl pa3BUTHS LUBUIN3ALUY;

6) KpuTH4HOCTH MBIIIEHUS, YMEHUE PACIIO3HABATH JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTJIMYATh TUIOTE3Y OT (PaKTa;

7) KpeaTuBHOCTh MBIIIJICHUS, HHUIIUATUBA, HAXOAUYUBOCTh, AKTUBHOCTh TPH PEIICHUU anred-
pauvecKux 3ajad;

8) YMeHue KOHTPOJIUPOBATh MPOLIECC U Pe3yNIbTaT yueOHON MaTeMaTUYeCKON e TEIbHOCTH;

MeranpeameTHble

1) YMeHne camMOCTOSATENbHO IUIAHUPOBATh IYTH JOCTHXKEHMS Lieel, OCO3HAHHO BBIOMpAThH
Haubosee 3 PexTUBHBIE CIIOCOOBI pelIeHHs YIeOHBIX U MO3HAaBATEIbHBIX 3aa4;

2) YMeHue OCYIIECTBISATh KOHTPOJb MO PE3yJbTaTy U CIOCO0Y JEHCTBUS Ha YpPOBHE HPOM3-
BOJIBHOI'O BHUMaHUS M1 BHOCUTh HEOOXOANMbBIE KOPPEKTUBBI,

3) YMeHue aIeKBaTHO OLEHUBAThH MPABUIBHOCTh MJIM OITMOOYHOCTD BHITIOJHEHUS y4eOHOI 3a-
Jauu, ee OObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHNUS;

4) Oco3HaHHOE BIAJICHHE JIOTMUECKUMHU JCUCTBUSM U ONPEICICHHS MOHATHI, 0000IIeHNS,
YCTaHOBJICHHS aHAJIOTUH, KIacCU(PHUKAIIMK Ha OCHOBE CaMOCTOSITEIBHOIO BHIOOpa OCHOBAHUN U
KpUTEPUEB, YCTAHOBIICHHUS CBA3EH;

5) YMmeHnue ycraHaBIuBaTh NMPUYMHHO-CIIECTBEHHBIE CBSI3H; CTPOUTH JIOTHYECKOE paccykie-
HUE, 1e7aTh YMO3aK/II0UeHHE (MHIYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6) YMmenue co3naBaTh, IPUMEHATh U MPeoOpa30BhIBATh 3HAKOBO - CUMBOJIHYECKHE CPEJCTBA,
MOJICJIH ¥ CXEMBI JIJISl pEIICHHsI YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

7) YMeHue opraHu3oBbIBaTh y4eOHOE COTPYAHUUYECTBO U COBMECTHYIO JI€ATEIbHOCTh C yUHTE-
JIeM U CBEPCTHUKAMU: OTPEACIATh LENH, pacrpeneneHne GyHKIuid 1 pojeil yJacCTHUKOB, B3au-
MojIeiicTBHE U 001IMe crIocoObl paboThl; yMEHHE padoTaTh B TPYIIE: HAXOAUTH 00Iee pelIeHne
U paspemaTh KOH(UIMKTHI HAa OCHOBE COTJIACOBAaHHS MO3MIMK M ydeTa MHTEPECOB; CIYIIATh
naptHepa; GopMyIupoBaTh, ApryMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHHUE;

8) CopmupoBaHHOCTh W pa3BUTHE y4eOHONH M OONICTIONH30BATEIHLCKONH KOMIIETCHTHOCTH B
o0JacT  UCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKAMOHHbIX  TexHomoruid  (MKT-
KOMIIETEHTHOCTH);

9) IlepBoHavanbHbIe MpEACTAaBICHUS 00 HIEAX U METOJaX MaTeMaTHKU KaK YHHBEpPCaTbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJIEIUPOBAHUS SIBJICHUN U IIPOLIECCOB;



10) VYwmenue BUACTh MAaTEMAaTHUECKYIO 33J1a4y B KOHTEKCTE MPOOJIEMHON CUTYallMH B IPYTHX
JUCLUILINHAX, B OKPY)KAIOIIEH KU3HY;

11) VYmeHue HaxoIWTh B Pa3IUYHBIX MCTOYHHMKAX MHGopmarmio. Heobxomumyro s perre-
HUSL MAaTEeMaTHYECKUX NPOOJIeM, U MPEICTABIATH €€ B MOHATHON (opMe; IPUHUMATh PEeIICHHE B
YCIIOBUSX HENOJHON U N30BITOYHOM, TOUHOM U BEPOSITHOCTHOM HH(pOpMaLUH;

12) VYMmeHue noHUMaTh U UCIOJIB30BATH MATEMATUYECKUE CPEACTBA HAIJISAHOCTH ( PUCYHKU,
YepTEKU, CXEMbI U Ap.) Ul WUIFOCTPALMK, UHTEPIIPETALH, apIyMEHTaLUHY;

13) YmeHue BBIIBUTATH THIIOTE3Bl NPU PEUICHWH Y4YEOHBIX 3a7a4 M MOHUMATh HEOOXOIH-
MOCTb UX IIPOBEPKH;

14) VYmeHue nNpUMEHSTh UHAYKTUBHBIE U JE€yKTUBHBIE CIIOCOOBI pacCyX/I€HUN, BUJIETh pas3-
JIMYHBIE CTPATETUU PELICHUs 3a/1ay;

15) IloHuMaHue CYIIHOCTH aJrOPUTMUYECKUX MPEANUCAHUN U YMEHUE JIEHCTBOBATh B COOT-
BETCTBUH C IIPEJIOKEHHBIM aJITOPUTMOM;

16) VYMmeHue caMOCTOSITENIBHO CTaBUThH LI€JIHU, BBIOMPATh U CO3JaBaTh aJIrOPUTMBI JJIs pelie-
HUS y4eOHBIX MaTEMAaTHUYECKUX MTPO0IIeM;

17) VYMeHue mIaHupoBaTh U OCYILIECTBIATH JESITEIBHOCTh, HAIIPABICHHYIO HA PEIICHUE 3a-
Jla4 UCCIIEI0BATENIBCKOIO XapaKTepa.

[IpenmeTHbIC

1) YMmenue paboTaTh ¢ reOMETPUYECKUM TEKCTOM (CTPYKTYPUPOBAaHHUE, M3BJICUCHHE HE0O0-
XOIUMOM MH(pOpMaIK), TOYHO M T'PaMOTHO BBIPA)KaTh CBOM MBICIM B YCTHOW M HMUCBMEHHOU
peun, NpUMEHsss MaTEMaTHYECKYl0 TEPMHUHOJIOTMIO M CHUMBOJIMKY, MCIOJb30BaThb PA3IMUYHBIC
SI3BIKM MAaTEMAaTUKU (CIIOBECHBIH, CUMBOJMYECKHUH, rpaduueckuii), 000CHOBBIBATH CYXKACHMUS,
MIPOBOJUTH KJIACCU(PUKALINIO, TOKA3BIBATh MATEMAaTHUECKUE YTBEP)KICHHS,;

2) Brnanenue 6a30BbIM TOHSTUWHBIM alapaToM IO OCHOBHBIM paszieliaM COJep KaHMUs;
UMEThH MpPEJCTaBIeHHE 00 OCHOBHBIX M3YYa€MbIX MOHATHAX KaK BaXXHEHUIIMX MAaTeMaTHUECKUX
MOJIENISIX, TO3BOJISIFOIINX OMUCKHIBATh U U3y4aTh peajibHbIE MIPOLECCHI U SBICHHUS;

3) OBnajeHne HaBbIKAMH YCTHBIX, TUCbMEHHBIX HHCTPYMEHTAJIbHBIX BBIYMCICHUN;

4) OBnaseHre reOMETPUUECKUM SI3bIKOM, YMEHHE HUCII0JIb30BATh €ro JUIsl OMUCaHUs TpeaMe-
TOB OKPYXAaIOILIEr0 MHUpA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUNH M U300pa3UTEIbHBIX
YMEHM, TIpUOOpEeTEHNE HABBIKOB T€OMETPHUUECKUX MTOCTPOEHU;

5) YcBoeHHe cUCTEMBI 3HAaHUH O IIIOCKUX (Urypax U UX CBOMCTBAX, a TAKXKE HA HATJISAHOM
YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEIAX, YMEHHE IPUMEHATh CUCTEMaTHYECKUE 3Ha-
HUS O HUX JUISl pELIEHUsI TEOMETPUUECKUX U NPaKTUYECKHUX 3a]1ay;

6) YMeHue M3MepsATh UIMHBI OTPE3KOB, BEIMYUHBI YIJIOB, HCIOJIb30BaTh (OPMYIBI IS
HaXO0XXJCHHS EPUMETPOB, IUIOIIAJCH U 00bEMOB FeOMETPHUUECKUX (DUTYD;

7) YMeHME NPUMEHATh U3YYEHHBIC IOHATHS, PE3yJIbTaThl, METOAbI Ul pEIICHUsS 3anad
MPAKTUYECKOTO XapaKTepa U 3a7a4d U3 CMEXHbBIX JUCIUIUIMH C UCIIOJIb30BaHHEM IPH HEOOX 01U~
MOCTH CIIPABOYHBIX MaTEepHasoB, KAJIBKYJIATOPA, KOMIIBIOTEDA.

Coaepxxanue Kypca

Harnsinnas reomerpus. HarmsaHele nmpeacTaBieHHMs O MPOCTPAHCTBEHHBIX (UIypax: Kyo,
napasuiesienune1, Ipu3Ma, mupamMua, map, cpepa, KoHyc, nmwmaap. M3o0paxkeHune mpocTpaH-
cTBeHHBIX Quryp. Ilpumeps! cedennit. MHororpanauku. IIpumeps! pa3zBepToK MHOIOI'PaHHHUKOB,
LWIMH]pa, KOHYyCA.

[TonsTre o0bema; equHULBl 00beMa. OOBEM MPSIMOYTOJIBHOTO NMapauleenunesa, Kyoa.

I'eomerpuueckue ¢urypsl. IIpsmbie u yrasl. Touka, mpsiMas, I0CKOCTb. OTpe3oK, Jyd.
VYron. Buns! yrinos. BepTukanbHble 1 cMekHbIE YIiibl. CpaBHEHHE OTPE3KOB U yIiIoB. CMEXHbIE
1 BEpTUKAJIbHBIE YTJIbl U UX CBOMCTBA. buccekTpuca yria.

[TapannensHble ¥ nepecekaromuecs npsmole. [Ipu3Haku nmapaiebHOCTH MPSIMBIX. AKCHO-
Ma napajuleJbHbIX MpsAMbIX. CBOMCTBa MapaiienbHbIX NOpsMbIX. [lepneHauKynspHble MpsiMble.
[lepnienauKynsp 1 HaKIOHHAA K npsiMol. CepeITMHHBIA NEPIEHIUKYIIAP K OTPE3KY.

Tpeyronbauk. Meanana, OMCCeKTpUca U BbICOTAa TPEYTOJIbHUKA, CPEAHSIS JIMHUS TPEYroJib-
Huka. PaBHOOeApeHHBIII M paBHOCTOPOHHUM TpeyroibHuky; CBOICTBa M MPU3HAKK paBHOOE-
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peHHOro TpeyrojibHuKa. [Ipu3Haku paBeHCTBA TPEyroJbHUKOB. COOTHOIIEHUE MEXKIY CTOPOHA-
MU U yriamu TpeyroyibHuka. HepaBeHCTBO TpeyroiapHuka. [IpsiMOyrosibHbIE TPEyTrONbHUKH, UX
CBOMCTBA U IPU3HAKU PABEHCTBA.

CymMma yriioB TpeyrosibHuKka. BHemrHue yrisl TpeyronbHuka. Teopema Paneca. [Togo6Hbie
TpeyroiabHukH. Ilpu3Haku nompodus TpeyroabHUKOB. [IpuMeHeHHe moao0us K 10Ka3aTesIbCTBY
TEOpeM M pemieHuto 3a1ad. Teopema IIudaropa. Cunyc, KOCHHYC U TAaHT€HC OCTPOTO yriia mpsi-
MOYTOJIBHOTO TpeyroJibHuKa yrioB ot 0 10 180° . Pemenue MPSMOYTOJIbHBIX TPEYTOJIbHUKOB.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. DOPMYyJIbl, CBSA3BIBAIOLINE CUHYC, KOCUHYC, TaH-
I€HC ¥ KOTaHI'€HC OJHOI0 U TOTO K€ yria. Pemenue TpeyroapHUKOB: TEOpEMa KOCUHYCOB U TE€O-
peMa CUHYCOB. 3aMeuaTeNIbHbIE TOUKH TPEYTOJIbHUKA.

Yersipexyronpnuk. [lapamienorpamm, ero cBOMCTBa M NpU3HAKU. Tpamnenuus, CpeqHss JIu-
Hus Tpanennu. [IpsaMoyroiapHuK, poMO, KBaapaT, X CBOHCTBA U MPU3HAKH.

MHoroyronasHuK. Bbinmykible MHOroyroiapHUKU. CymMma yriioB BBITYKJIOTO MHOTOYTOJIbHU-
ka. [IpaBUsIbHbIE MHOTOYTOJIbHUKH.

OxpyxHoctb u Kkpyr. Jlyra, xopaa. Cexkrtop, cermeHT. LleHTpanbHble W BIIMCAHHBIE YTJIBL.
Benuunna BnucanHoro yria. BzaumHoe pacrosioskeHue npsiMoid U OKpYKHOCTH, ABYX OKPYKHO-
creil. KacarenpHas U cekymas K OKpYKHOCTH, UX CBOICTBAa. BrniMcaHHbIE U ONHMCAaHHBIE MHOIO-
yrosibHUKH OKpy:KHOCTh. BrucaHHasi B TpEyrojbHUK, U OKPY>KHOCTb, OIHCAHHAsl OKOJO Tpe-
yroJIbHUKa. BrincanHas u onrcaHHble OKPYKHOCTH IIPaBUIIBHOTO MHOTOYT'OJIBHUKA.

I'eomerpuueckue npeoOpazoBanus. [lonsaTue paBeHcTBa reomerpuueckux ¢uryp. Orobpa-
KEHHE TUIOCKOCTH Ha cebs. [lonsTHe o NBUKEHMU: OceBas W IIEHTpaJbHAs CUMMETPHUH, Hapal-
JeNIbHBIN nepeHoc, ToBopoT. [lonsTHe o nogodun GUryp u roMOTETHH.

[locTpoenne ¢ noMombio HUPKYJISA U JIMHEWKU. OCHOBHBIE 3aJ]a4y Ha IIOCTPOCHHUE: IETICHHUE
OTpe3Ka IOIoJjaM; IMOCTPOEHUE YIJIa, paBHOTO JAHHOMY; MOCTPOCHHME TPEYTrOJIbHUKA M0 TPEM
CTOpPOHaM; MOCTPOCHUE TNEPIEHAMKYIIApa K MPSAMOU, MOCTPOSHHE OMCCEKTPHUCHI yIIia; JeJeHue
OTpe3Ka Ha N paBHBIX YacTel, HOCTPOEHHUE MPABUIBHBIX MHOTOYTOJIbHUKOB.

Pemenue 3ana4u Ha BBIYMCIIEHUE, 10KA3aTEILCTBO U IOCTPOCHUE C UCTIOIb30BAaHUEM CBOWMCTB
M3Y4YEHHBIX QUryp.

W3mepenune reomeTpruyeckux BeanduH. [inHa otpeska. PaccTosiHue OT TOYKH A0 MPSIMOM.
Paccrostnie Mexxay napamieabHbIMU IPSIMbBIMU.

[lepumeTp MHOTOYTOJIbHUKA.

JlnvHa OKpY>KHOCTH, YUCIIO T JUIMHA YT OKPY>KHOCTH.

I'panycHas Mepa yria, COOTBETCTBUE MEXKIY BEJIWYMHON LEHTPAJIBHOTO yria M JJu-
HOM 1 IyTH OKPY>KHOCTH.

[onsTne miomaau miaockux ¢uryp. PaBHococTaBneHHble U paBHOBENHKUE GUrypsl. Ilio-
IaJx NpAMOYrOJbHHUKA, MapajulelorpaMMa, TpeyroiabHMKa, Tpanenuu. [Inomaas MHOTOYrosb-
Huka. [Inomanes kpyra u miomans cekropa. COOTHOIIEHHE MEXIY IUIOMIAIIMHU MOA00HBIX (u-
ryp.

Penrenue 3a1a4 Ha BBIYMCICHHUE U I0KA3aTEIBCTBO C UCIOIB30BAHNEM H3YYECHHBIX (POPMYIL

Koopaunatel. YpaBuenue npsimoii. Koopaunatel cepeunsl oTpe3ka. opMyiia paccToIHUS
MEXY ABYMSI TOUKAMH IJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

Bekropsl. Ilonatne Bektopa. PaBeHCTBO BeKTOpOB. COXKEHHE M BBIYMTAHHE BEKTOPOB.
YMHOEHuE BEKTOpa Ha 4ucio. Pa3jokeHue BEKTOpa MO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! Bektopa. IIpocreiimme 3amaun B KOOpAUHATaX. YpPaBHEHUS OKPY)KHOCTH U IIps-
Moil. [IpuMeHenne BEKTOPOB ¥ KOOPAMHAT MpHU pelieHuH 3aaad. CKalsipHOe IPOU3BEICHUE BEK-
TOPOB U €r0 IPUMEHEHHE B TEOMETPUYECKUX 3a1ad.

TeopeTko — MHOKECTBEHHbIE MOHATUSA. MHOXECTBO, AIEMEHT MHOXKECTBA. 3a/laHUE MHO-
KECTB MIEPEUUCICHHEM 3JIEMEHTOB, XapaKTepUCTUYECKUM cBOMCTBOM. [loamMHOXecTBO. OOBEqU-
HEHUE U NePECeUeHNnEe MHOKECTB.

OnemenTsl Joruku. Onpenenenne. AKCMOMBI U TeopeMsl. Jloka3aTenbcTBo. [JokazarenscTBo
oT poTuBHOTO. TeopeMa, oOpatHas qaHHOU. [Ipumep 1 KOHTpIIpUMED.



[lonsiTHE O PAaBHOCUIBHOCTH, CIEAOBAaHMM, YNOTPEOJIEHHE JIOIMYECKUX CBSI30K €CIH...,
TO..., B TOM U TOJBKO B TOM ClIy4ae, JOTUYECKUE CBSI3KU U, WIH.

['eomeTpust B ucTropuueckoM pazsutuu. Ot 3emiuemepust k reomerpud. [Tudarop u ero mko-
na. ®anec. Apxumen. IloctpoeHue npaBUIBHBIX MHOTOYroiabHUKOB. Tpucekuus yria. Kagpa-
Typa Kpyra. YaBoenue kyoa. Mcropus uncna m. 3omotoe ceuenue. «Havamay EBximna. JI. Dii-
nep. H.W. JlobaueBckuii. IcTopus msToro mocryiara.

N300perenne Meroja KOOPAMHAT, MO3BOJISIIOILEIO NEPEeBOJUTh MEOMETPUYECKHE OOBEKTHI
Ha s13bIK anreOpsl. P. Jlexapt u [1. ®depma. [Ipumepsl pa3auuHbIX CHCTEM KOOPIWHAT Ha TIOCKO-
CTH.

IInanupyemMble pe3yJbTaTbl H3yYeHHS Kypca reoMeTpuM B 7-9 Kiaccax

Harnsgnas reometpus

BbinyckHMK HAyYUTHCS:

1) Pacno3naBaTh Ha yepTexax, pUCYHKaX, MOAEIAX U B OKPYXKAIOIIEM MHUPE ILNIOCKUE U MPO-
CTPaHCTBEHHBIE F€OMETPUUECKUE (PUTYDBI;

2) Pacno3naBath pa3BepTKH KyOa, NMPsIMOYr'OJBHOI'O Mapajllesenunesa, NpaBuIbHON HHpa-
MU/BL, WIKHIPA, KOHYCA;

3) Omnpenensats Mo JUHEHHBIM pa3MepaM pa3BepTKU (QUrypbl JIUHEHHbIE pa3Mepbl caMoi u-
T'ypbl ¥ HA000pOT;

4) Bbraucasats 00beM MPsIMOYTOJIbHOTO MapaleenuIea;

BbIyCKHHMK TOTYyYUT BO3MOKHOCTD:

5) BbruucnaTe 00BEMbI IPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (UTYp, COCTABICHHBIX U3 Hpsi-
MOYT'OJIbHBIX MapajieenuIe10B;

6) VYrayOuTh U pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax;

7) llpuMeHSATH NOHATHE PA3BEPTKH JJISl BBINOJIHEHUS TPAKTUUYECKUX PACUETOB.

I'eometpuueckue Gurypsl

BbimyckHMK HAyYUTHCS:

1) Ilonp3oBaThCs A3BIKOM T'€OMETPUHU ISl ONMCAHMSI MIPEIMETOB OKPYXKAIOLIEro MUpa U HUX
B3aMMHOI'0 PACIOJIOKEHUS;

2) Pacno3naBaTe M M300pa)kaTh Ha uYepTeXKax M PUCYHKaX reoMeTpuueckue (Urypsl U ux
KOH(UTypaiuu;

3) HaxonuTh 3HaUY€HUS JJIMH JIMHEHHBIX IEMEHTOB (DUTYp U UX OTHOLICHHUS, TPATYCHYIO Me-
py yrioB ot 0 10 180°, mpumersis onpeienenns, CBOACTBA i MPH3HAKA (GHUTYP W X SIEMEHTOB,
oTHOEeHUs (HuUryp (paBeHCTBO, 101001E, CHMMETPHS, TIOBOPOT, MAapaUIEIbHbIA EPEHOC);

4) OmnepupoBaTb ¢ Ha4aJabHBIMU IOHATUSAMU TPUTOHOMETPHM M BBIIOJIHATH 3JICMEHTapHbIE
orepanuu HaJ GYHKIUSIMH yTIIO0B;

5) Pemats 3amaun Ha JOKA3aTENbCTBO, ONMMUPASCh HA U3YUYCHHBIE CBOWCTBA (UTYp M OTHOIIIE-
HUHN MEXy HUMU ¥ IPUMEHSS U3YYE€HHBIE METOBI JOKA3aTEIbCTB;

6) Pemare HecnoXHBIE 331Ul HAa IOCTPOEHUE, IPUMEHSSI OCHOBHBIE AJITOPUTMBbI IOCTPOCHUS
C TIOMOILIBIO LIUPKYJIS U JIMHEHKY;

7) PemaTe npocTeive MIaHUMETPUUYECKUE 3a1a491 B IPOCTPAHCTBE.

BhIIyCKHHMK TIOTyYUT BO3MOKHOCTD:

8) OsmageTs METOAAMM PEIICHUS 3a7a4 Ha BEIYACICHUS U JOKA3aTEIbCTBA: METOIOM OT IIpO-
THUBHOTO, METOJIOM MOJ00US, METOJIOM Tlepedopa BapUaHTOB M METOJOM T'€OMETPUUECKUX MECT
TOYEK;

9) IIpuoOpecTn OMBIT MPUMEHEHUS aNreOpanvdeckoro M TPUTOHOMETPUYECKOro ammapara H
UACH JBIKCHMS IPU PELICHUH FEOMETPUYECKUX 3a1a4;

10) OsnageTh TPaJUIIMOHHON CXEMOU pelieHHs 3a7a4d Ha IOCTPOEHUE € MTOMOIIBIO LIUPKYJIS U
JVHEWKH: aHaIIu3, IOCTPOEHNUE, N0KA3aTEIbCTBO U UCCIICJOBAHMUE;

11) Hayuurtscs pemars 3a1auu Ha IOCTPOCHUE METOJIOM F€OMETPUUYECKOI0 MECTa TOYEK U Me-
TOJIOM IIOA00M;

12) IlpmoOGpecTH ONBIT MCCIETOBAaHHUS CBOMCTB TNIAHUMETPHUYECKUX (DUTYpP C TIOMOIIBI0 KOM-
IBIOTEPHBIX IPOTPAMM,;



13) IlproOGpecTH OMBIT BHIMOIHEHHUS MPOCKTOB «HA TTOCTPOCHHEY.

N3mepenne reoMeTpu4eCKUX BEIUYHUH

BbIlTyCKHUK HAy4nTHCA:

1) MHcnonb3oBaTh CBOWMCTBAa U3MEPEHMs JJIMH, TUIOLIAJEH W YIJIOB MPHU PEIICHUU 3a7ad Ha
HaxO0JI€HUE JJIMHBI OTPE3Ka, JUIMHbI OKPYKHOCTH, JUIMHBI AYT'HM OKPY>KHOCTH, TPayCHOU MEpBI
yria,

2) BbIYUCHATH ATUHBI IMHEHHBIX 3J€MEHTOB (PUTYpP U UX YIJIbI, UCHOJIB3YS (POPMYJIIBI AJTUHBI
OKPYKHOCTH | JUTHHBI IyTU OKPYKHOCTH, (OPMYIIBI TUIOMIAAeH Guryp;

3) BbruncnsaTh miomaay TpeyroJibHUKOB, MPSMOYTOJIbHUKOB, IAPaIeIOrPAMMOB, TPaIeLHi,
KpYyroB, CEKTOPOB;

4) BbluuCHATH AJIMHY OKPYXHOCTH, JJIUHY JYTH OKPY>KHOCTH;

5) Pemars 3amaun Ha J0Ka3aTENBCTBO C HCIOJIB30BAaHUEM (OPMYI JUTMHBI OKPYKHOCTH H
JUTMHBI IyTU OKPYKHOCTH, (popmy: momaneit puryp;

6) Pemate nmpakTUuecKkue 3a/aud, CBSI3aHHBIE C HAXOXKICHHUEM I'€OMETPUUECKUX BEIMUYUH (
HCIIOJIBb3YS IPU HEOOXOIMMOCTH CIIPABOYHUKHU M TEXHUUECKHUE CPECTBA).

BhITyCKHHUK TTOJTYYUT BO3MOYKHOCTb:

7) BeruucasaTs miaomaan GUryp, COCTaBICHHBIX U3 ABYX M 0oliee MPSIMOYroJbHUKOB, Hapali-
JIeJIOTPaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

8) BpIUMCIATH MII0IIAA MHOTOYTOJIbHUKOB, UCIIOJIb3Ysl OTHOIIEHUE PAaBHOBEJIMKOCTH U PaB-
HOCOCTABJICHHOCTH;

9) IlpuoOpecT OMBIT MPUMEHEHUSI ANreOpPanvdeckoro U TPUTOHOMETPUUYECKOro ammapaTa u
WJel JBYIKEHUS TIPU PEIICHNUHN 3a/1a4 Ha BBIUKCIIEHUE TIJIOMIAIed MHOTOYTOJIbHIUKOB.

Koopaunatst

BrITTyCKHUK HAyYUTHCS

1) BbluucnsaTe AIMHY OTpe3Ka MO KOOPJIAMHATAM €r0 KOHIIOB; BBIYMCIISITH KOOPJIWHATHI Cepe-
JIUHBI OTPE3Ka;

2) Hcnonb3oBaTh KOOPJAUHATHBINA METO/ JIJISl U3YUYECHHS CBOMCTB MPSIMBIX U OKPY>KHOCTEH;

BBITTYyCKHHUK TTOJTYYHT BO3MOYKHOCTb:

3) OsnaneTh KOOPJAMHATHBIM METOIOM PEIICHMS 3a]]a4 Ha BBIYMCIICHUE U I0Ka3aTEIbCTBO;

4) IIpuoOpecTy OMBIT UCIIOTH30BAHUS KOMITBIOTEPHBIX MTPOTPaMM JIJIsi aHATN3a YaCTHBIX CITy-
4aeB B3aMMHOTI'O PACOJIOKEHUS! OKPYKHOCTEH U MPAMBIX;

5) [IlpuoOpecTu OMBIT BHIMIOTHEHHUS MPOEKTOB HA MPUMEHEHUE KOOPAMHATHOTO METOJa TpH
pelLIeHUN 3a/1a4 Ha BBIUMCIICHUE U JOKA3aTeIbCTBO.

Bexkrtopsl

BbIITyCKHUK HAy4UTHCA:

1) OmnepupoBaTh ¢ BEKTOpaMU: HAXOJUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX I€0-
METPUYECKU, HAXOJIUTh BEKTOP, PABHBIM MPOU3BEACHUIO 33/IaHHOTO BEKTOpa HA YHUCIIO;

2) HaxoauTp aJig BEKTOPOB, 3aJaHHBIX KOOPAWHATAMHU: JUIMHY BEKTOPA, KOOPIAUHATHI CYyMMBbI
Y pa3HOCTH JIBYX U Oojiee BEKTOPOB, KOOPAMHATHI MIPOU3BEACHUS BEKTOpPA HA YHCIIO, IPUMEHSS
MIpY HEOOXOAUMOCTH COYETATENbHbIIN MEPEMECTUTENBHBINA U paclpeeTUTENbHbIN 3aKOHBI;

3) BpluucnaTh ckanspHoe NPOU3BEIECHUE BEKTOPOB, HAXOAUTH YTOJI MEXKY BEKTOpaMH, ycTa-
HABJIMBAThH MEPIIEHIUKYISIPHOCTD MPSMBbIX.

BbITyCKHUK TTOJTYYUT BO3MOYKHOCTb:

4) Osnagerb BEKTOPHBIM METOJIOM ISl PEILIEHUs 3a/1a4 HA BBIYUCICHHUE U JOKA3aTENIbCTBO;

5) TlpuoOpecTr OMBIT BHITIOJHEHHS MPOSKTOB HA MPUMEHEHHE BEKTOPHOTO METOJa IPH pe-
IIEHUH 3a]1a4 Ha BBIUMCIICHUE U 10Ka3aTENbCTBO.



Temarndeckoe MJIaHUPOBAHUE 110 TEOMETPUH 7 KJIacc

No Tema ypoxka Kon- [Tnanupyemsie pe3ynbTatsl (VY1)
ypoka BO MIpeIMETHBIC MeTarnpeIMeTHbIE JMYHOCTHBIE
4acoB
Temal. HauanbHble reomeTpudeckue cBesenus. (13 yacos)
1-2 | IIpsimas u OTpe30K 2 dopmynupoBaTh onpeaeacHus U ui- | KoMMyHHKaTUBHBIE: ONMCHIBATH COIEpPIKa- Oco3HaHue OTBET-
3 Jlyd u yron 1 JIOCTPUPOBATh TMOHATHUA OTPE3KA, | HUE COBEPIIAEMBIX ACUCTBHI C LIEJIBIO CTBEHHOCTH 3a 00111ee
4 CpaBHEeHUE OTPE3KOB U 1 Jy4a, MPSIMOT0, OCTPOro, TYHNOrO M | OPMEHTHPOBKH MPEIMETHO-TIPaKTHUeCKo | neno. Camoonpene-
YIII0B pPa3BEpHYTOr0 YIJIOB; OMCCEKTPHUCHI | UM MHOM JIeSTEIbHOCTU. Y UNTHIBATh JICHHE.
5-6 | U3mepeHune oTpe3koB 2 yria. pa3Hble MHEHHUS U CTPEMUTBCS K Koopau- | CMmbIcioo0pa3oBaHue
7-8 | V3MepeHue yrios 2 ®opMyIUpPOBaATh U I0Ka3bIBaTh TEO- | HALMU PA3JIMYHBIX MO3ULIUN B COTPYIHU-
9-11 | MepnenmukynspHbie 3 pPEMBI, BBIpaXKAIOIINE CBOICTBA BEP- | YECTBE
PSIMbIC TUKAJIBHBIX ¥ CMEXHBIX YTJIOB. PerynsTuBHBIE: COCTABNIATS ILJIaH U TO-
12 | Pemenwue 3amau 1 CJIEZI0BATEIBHOCTD IEHCTBUI; TIPEIBOC-
13 | Konrponshas pabora 1 XHIIATh BPEMEHHBIE XapaKTEPUCTUKH JI0-
Nel CTHO)KEHMSI pe3yJibTaTa (0TBe4aTh Ha BO-
TIPOC «KOT/1a OYZIET pe3yabTaT?»).
Ilo3HaBaTenbHbIE:
MIPOBOAUTH aHATHU3 CIIOCOOOB PEIICHUS
3a7[a4M C TOUYKH 3pEHUsI X PallHOHAIBHO-
CTU ¥ ’KOHOMUYHOCTH UCIIOJIB30BATh I10-
UCK HEO0OX0IMMOW MH(POPMALIUH JISI BHI-
MOJTHEHUS y4EOHBIX 3a/1aHUH C UCTIOJb-
30BaHHEM y4eOHOM JUTEpaTypHI.
Tewma 2. TpeyronpHuku(174acoB)
14-16 | IlepBbIil npu3HaK pa- 3 Pacnio3naBaTh Ha ueprexax, GopMmy- | PerynsiTuBHBIE: OLIECHUBATH NTPaBUIIb- Oco3HaHue OTBeT-
BEHCTBA TPEYrOJbHH- JMPOBATH OIPEIENIeHNs], U300pakaTh | HOCTb BBIIIOJHEHMS JMCTBUI Ha ypOBHE | CTBEHHOCTH 3a ol1iee
KOB IIPSIMOYTOJIBHBIN, TYTIOYTOJIbHBIM, aJICKBaTHOM PETPOCIIEKTUBHOMN OLICHKU neno. Camoornpene-
17-19 | Menuansl, GUCCEKTpH- 3 paBHOOEIpeHHBIN, paBHOCTOPOHHUM | [lo3HaBaTenbHbIE: IPOBOIUTH aHAIN3 JIeHHE.

CbI U BBICOTHI TPC-
YrOoJIbHUKA

TPEYTOJIbHUKHU; MEJIUaHy, OMCCEeK-
TPUCY, CPEAHIOIO JTHHHUIO TPEYTOJIb-

Croco0O0B pelIeHHs 33]]a41 C TOYKH
3peHHS UX PALIMOHATIBHOCTH U SKOHOMHUY-

CwmbiciooOpa3oBaHue




20-23 | Bropoii u TpeTui npu- 4 HUKA. HOCTH UCITIOJIb30BATh TOMCK HEOOXOIH-
3HAKU PaBEHCTBA Tpe- DopMyaUpPOBATH ONPEACICHUS paB- | MOM HH(POPMAITUH JJIsI BBITOJHEHUS
YTOJIbHUKOB HBIX TPEYroJIbHUKOB. POpMYIUpPO- y4eOHBIX 33JJaHH C UCTIOJIB30BAHUEM
24-26 | 3agaun Ha IOCTPOEHUE 3 BaTh U JIOKA3bIBaTh TEOPEMBI O MPU- | y4eOHOM TUTEPATypPHI.
27-29 | Pewmenue 3anau 3 3HaKaX PaBEHCTBA TPEYTOJIbLHUKOB. [IpoBoanTH HEOOXOAUMBIE JI0KA3aTEIb-
30 KOHTpom,Ha;I pa60Ta 1 CDopMyJIHpOBaTL M TO0Ka3bIBATh TE€O- HBIC PaCCYXICHUS.
Ne2 PEMBI O CBOMCTBAX U MPHU3HAKAX KoMMyHHKaTHBHBIE: KOHTPOIUPOBATH
paBHOOEPEHHOTO TPEYroJbHUKA NeUCTBUSI MapTHEpa
Pemmatsb 3a1aun Ha MOCTpOEHUE C
MTOMOIIBIO ITUPKYJIS U JTUHEHKH
Tema 3. Ilapamtenbubie npsimbie( 1 19acoB)
31-33 | [Ipu3Haku napajuiesnb- 3 Pacmo3naBaTh Ha yepTexax, u300- KoMMmyHukaTHBHBIE: 00CYX/1aTh pa3HbIC Oco3HaHue OTBET-
HOCTH JIBYX HPSIMBIX paxkatb, GOpMYIUPOBATH OMpPeEesie- | TOYKU 3PEHHS U YMETh BEIPa0OTaTh OOIIYI0 | CTBEHHOCTH 3a 0011Iee
34-38 | AKCHOMBI TTapajuieb- 5 HUE MapajuieIbHbIX MPSAMBIX, YIJIOB, | (TPYHIIOBYIO) MO3ULHIO. neno. Camoorpee-
HBIX MPAMBIX 00pa30BaHHBIX MPHU NEPECCUCHUH PerynsruBHbie: O1IeHUBATH MPABUIILHOCTD | JICHHE.
39-40 | Pemrenue 3amau 2 JBYX MapaJUICIILHEIX IPSIMBIX CEKY- BBITIOJIHEHHMSI ICCTBUH Ha ypoBHE afek- | CMbIci000pa3oBaHue
41 KonTponbHas pabora 1 e, BAaTHOU PETPOCIIEKTUBHOM OLIEHKH, BbI-
Ne3 DopMyaMpoBaTH AKCHOMY Tapal- JIeNISITh B YCJIOBUM 33/1a4u YCJIOBHE U 3a-
JEABHBIX IPSIMBIX. DOPMYIHPOBATH | KIIOUYEHUE, COMOCTABIISTH MOTYyYEHHBIN
U JIOKa3bIBaTh TEOPEMBIL, BBIpaXkKato- | pe3yJbTaT C YCIOBUEM 3a7a4l, BHOCUTh
[IMe CBOMCTBA U MPU3HAKH Mapali- KOPPEKTHBBI U JIOTIOJHEHUS B CIIOCOO CBOMX
JICNIbHBIX TMPSIMBIX. JEWCTBHI B CITydae PacXOKIECHHS STAJIOHA,
pEabHOTO ACHCTBUSI M €70 pe3yJIbTaTa.
[To3HaBaTenbHbIE: BBIIEIATH U (HOPMYIIH-
poBaTh NpoOIEMY; CTPOUTH JIOTUUECKHUE 11e-
TIOYKH paccykeHri. CTpOUTh peueBOE BbI-
CKa3bIBaHUE B YCTHOW U NMCBMEHHOU
¢dhopMe, TPOBOAUTH HEOOXOJUMBIE JOKA-
3aTeJIbHbIE PaCcCYKJICHUSI.
Tema 4. CooTHOIIEHHE MEXKTy CTOPOHAMH M YIJIaMH TpeyroiabHuKa(2049acoB)
42-44 | Cymma yriioB Tpe- 3 DopmMyJIUpPOBaTh U JOKA3bIBATh T€O- | PerynsiTUBHBIC: OIIEHUBAThH TPABUIIb- Oco3HaHue OTBET-
YTOJIbHUKA PEMBI O COOTHOIIICHHUSAX MEXKY CTO- | HOCTh BBIIIOJIHEHUS ICHCTBHIA HA YPOBHE | CTBEHHOCTH 3a 001IIee
45-47 | CoOTHOIICHUE MEXTY 3 pPOHAMU M YIJIAMH TPEYTOJIbHUKA, aZIeKBaTHOM PETPOCIIEKTUBHOM OLICHKH, neno. Camoornpee-

CTOPOHAMMU U yIJIaMU

CYMMC YTJIOB TPCYTOJIbHUKA, BHCII-

BBLACJIATH B YCIIOBUH 3a/la4y yCJIOBHUC U

JICHUC.
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TPEYroJabHHUKA HEM yTJIe TPEYTOJIbHHUKA, O CPEJHEH | 3aKII0UYEeHHE, COTOCTABIIATh MoNydyeHHbIH | CMbIci000pa3oBaHuE.
48-49 | Pemenue 3anau JIMHUM TPEYTroJIbHUKA. pe3yJbTAT C YCIOBHEM 3a/1a4H.
50 | KonrponbHas pabora OOBSICHATH U WILTIOCTPUPOBATH He- [lo3naBaTenbHbIe: POPMUPOBATH AJITO-
No4 PaBEHCTBO TPEYTOJIbHUKA. PUTMHUYECKOE U JIOTUYECKOE MBIIJICHUE.
51-55 | IIpasMOYTOBHBIE TpE- Pemmatsb 3a1aun Ha MOCTpOEHHE C CtpouTs peueBoe BbICKa3bIBAHUE B yCT-
YrOJILHUKH IIOMOIIBIO LIUPKYJIS U TMHEHKH. HOW ¥ MUCBMEHHOH (popme, popmupo-
56-58 | [locTpoenue Tpe- Haxonute ycioBHs CylIeCTBOBaHMS | BaTh YMEHHUE PELIaTh IPAKTUKO-
YTONBHUKA TI0 TPEM pelIeHUs, BBIMOIHATh TOCTPOSHUE OpUEHTHpOBaHHbIE 3a1aun. Mcnonb3o-
3IIeMEHTaM TOUYEK, HEOOXOIUMBIX JJISl IOCTPOE- | BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA.
59-60 | Pemenne 3amau HUSI UICKOMOU (DUTYPBI, I0Ka3bIBaTh, | BBIOIHATH ACHCTBHS 110 AITOPUTMY.
61 | KontponbHas paGora 4TO MOCTpOeHHas GUrypa ynoBie- KoMMyHHMKaTHBHBIE: apTyMEHTUPOBATh
No5 TBOPSIET PEIICHUIO 3a/1a4l CBOE€ MHEHHUE, KOHTPOJIUPOBATh ICHUCTBUS
napTHepa
[loBTOpenue. (9 yacoB)
62-68 | OO6oOmIaroee MOBTO- OO600uwMTh N3yyeHHbI TeopeTuye- | Perynsatusnble: Kontpoins, koppekuus u | HpaBcTBeHHO-

peHune

ckuil Mmatepuail. Pemats 3aaun Ha
BCE TEMBI Kypca reoMeTpuu 7 Kilac-
ca.

OIICHKA CBOUX JEUCTBUU U NEUCTBUU
napTHepa.

ITo3naBarenbHbIC: AHAIU3UPOBATD,
0000111aTh, CHCTEMAaTU3UPOBATh N3YUCH-
HOE. YUUTBhCS apryMEHTHPOBATh CBOE
MHeH#ue. [IpoBoanTh aHami3 crocoboB
pElIeHus 3aa91 C TOUKH

3peHHS UX PAIMOHATIBHOCTH U SKOHOMHUY-
HOCTH.

KommyHHKaTHBHBIE: APryMEHTUPOBATH
CBOE MHEHHE, YUUTHIBATh pa3HbIC MHEHHUSI,
TUIAHUPOBATH YUEOHOE COTPYTHUIECTRO.

THYECKOE OICHUBA-
HUE YCBAaWBaEMOTr0
coaepxanusa. Camo-
OIICHKA.
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TemaTnueckoe IJIAaHUPOBAHUC 10 TCOMETPHUU 8 Kacc

Ne [Hara Tema pasgena, [Inanupyemsle pe3yabTaTsl
n/m | Ilnan | ®@akr| TeMa ypoka [IpeIMETHBIE JINYHOCTHBIE MeTalnpeMETHbIE YHUBEPCATIbHBIX YueOHbIX AeicTBuil (YY)
I1I03HAaBaTCJIbHBIC YJIIATUBHBIC KOMMYHUKATUBHbBIC
1 1.09 [ToBTOpEeHue
2 4.09 [loBTOpEHME
I'maBa V. Yetsipexyronbuuku (144)
3 MHuoro- YMeTb 00bsICHUTS, Kakas ¢pu- | OcozHatoT poiab | OOpabatbiBatoT UH- | BeinensroT u oco- | DopMyaupyroT
YIOJBHUKUA | F'ypa Ha3bIBAETCS MHOTO- yueHUKa, ocBan- | GopMaIUIo U Tepe- 3HAIOT TO, YTO YK€ | COOCTBEHHOE MHE-
2 YTOJIbHUKOM, Ha3BaTh €r0 BAIOT JINYHOCT- JA0T €€ YCTHBIM, YCBOEHO M YTO €II€ | HUE U NO3ULHIO,
o0 3JIEMEHTHI; 3HATh, UTO TAKOE | HBIMA CMBICII y4€- | IMCbMEHHBIM U CUM- | MOJJICKUT YCBOE- | 3aJar0T BONPOCHI,
[IEpUMETP MHOTOYI'OJIbHHKA, | HUSA BOJIBHBIM CIIOCOOAaMU | HUIO CIIyIIaIOT cobecen-
KaKOWd MHOTOYTOJIbHUK Ha3bl- HUKa
4 MHoro- BA€TCs BBIITYKIIBIM; YMETH [posiBistor uH- | OOpabaThIBaIOT UH- Kputnuecku one- | JlaroT afeKkBaTHYIO
YIOJBHUKA | BBIBECTU (POPMYITY CYMMBI Tepec K Kpea- (dhopmanuio u nepe- HUBAIOT NIOJIYYE€H- | OLIECHKY CBOEMY
YIJIOB BBIITYKJIOTO MHOTO- TUBHOM JI€ATENb- | JAIOT €€ YCTHBIM, HBII OTBET, OCY- MHEHHUIO
%_ YrOJIbHUKA M peliaTh 3a1a4d | HOCTH, aKTUBHO- | TpaMUYECKUM, TUCh- | IIECTBIISIOT CaAMO-
- tumna 364 — 370. YMetb CTH IIPU MIOATO- | MEHHBIM U CUMBOJIb- | KOHTPOJIb, IIPOBE-
HaXOJHTh YIJIbl MHOTOYI'OJIb- | TOBKE WILIIO- HBIM CITIOCOOaMHM psist OTBET HA COOT-
HUKOB, UX IEPUMETPBI. CTpauuii u3yJa- BETCTBUE YCIIOBUIO
€MBbIX OHATHI
5 [lapanneno- | 3HaTh onp-s napajieso- OcymwectBistor | BianeroT cmbicio- OueHuBaroT cre- [IpuBonst apry-
rpamMm rpaMMa M Tpamneuuu, BUAbI BBIOOp JeficTBUN | BBIM uTeHUEM. [Ipea- | meHs u cnocoOs MEHTBI B TIOJIb3Y
Tpaneuuii, GopMyIupOBKH B OJIHO3HAYHBIX | CTaBIAIOT UH(OpPMA- | JOCTHXKEHHUS LEIH | CBOEU TOUYKHU 3pe-
8 CBOMCTB M IIPU3HAKOB Mapajl- | U HEOJHO3HA4- LMIO B pa3HbIX Gop- | B yueOHBIX CUTya- | HUS, IOATBEPKAa-
pl JenorpaMMa M paBHOOEIPEH- | HBIX CUTYyallusiX, | Max (TeKCT, Tpaduka, | LUAX, UCTIIPABIAIOT | IOT ee pakTamu

HOM Tpameuuu, yMmMeThb UX J0-
Ka3bIBaTh U IPUMECHSATH MIPH
pelIeHun

KOMMEHTUPYIOT
1 OLICHUBAKOT
CBOH BBIOOD

CHUMBOJIBI)

OIIMOKH C IIOMO-
IIBHO y‘II/ITCJBI
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18.09

[Ipuznaku
napaJuiesno-
rpaMmMa

22.09

Pemenne
3a1a4 TO
Teme «Ila-
paieno-
rpaMmm.

25.09

Tpanenus.

29.09

Teopema
®darneca.

10

2.10

3amaun HA
MOCTPOCHHE

3aga4d tuna 372 — 377, 379 —
383, 390.

YMeTh BHITIONHATE JIeICHNUE
OTpe3Ka Ha N PaBHbBIX YacTeH
C TIOMOUIBIO LIUPKYJIS U JTU-
HEWKHU; UCII0JIb3YSl CBOWCTBA
rnapasuiesgorpaMma u paBHO-
OelpeHHOH Tparenuu yMeTh
JIOKa3bIBaTh HEKOTOPBIE
YTBEPKICHUS.

YMETh BBITIONHATH 33/1a4H Ha
MOCTPOCHUE YETHIPEXYTOJIb-
HUKOB

OcBauBamT VYcranaBnuBarot aHa- | Mccnenyrot cutya- | OTCTauBarOT CBOKO
KyJIbTYpy pabo- | JIOTHH JUIsl IOHUMA- UM, Tpedyromme TOUYKY 3pEHUS,
TBHI C YYCOHUKOM, | HUSI 3aKOHOMEPHO- OIICHKU JIEUCTBUS B | TIOJITBEPKAAIOT
MOUCKa UHPOP- | CTEH, UCTIONB3YIOT UX | COOTBETCTBUU C (bakramu
Malliu B PCIICHHUHM 3aa4 MOCTaBJIEHHOH 3a-

Jadei
[Tonumarot 06- [IpencraBnstor uH- CaMocToATEIBHO CBOeBpeMEHHO

CY)KJaeMYIO UH-
dhopmaruto,
CMBICJ JaHHOM
nH(popmanuu B
COOCTBEHHOM
JKH3HU

(bopmarmio B pa3HbIX
(dhopmax (Tekcr, rpa-
¢uKa, CHMBOJIBI)

COCTAaBIIAIOT aJIro-
pI/ITM NCATCIBHO-
CTH TP pEUICHUH
y4eOHOM 3a/1a9n

OKa3bIBaIOT HEOO-
XOJUMYIO B3aUMO-
MOMOIIIb CBEPCTHH-
Kam

Coznarot o6pa3
LIEJIOCTHOI'O MH-
POBO33pEHHS ITPU
peleHny mare-
MAaTHYECKHX 3a-
Jaqa

OO06pabaTpIBalOT WH-
¢dbopmanuio u nepe-
JIAIOT €€ YCTHBIM,
MMCEMEHHBIM U Tpa-
(buueckum criocoba-
MU

Uccnenyrot cutya-
1M, Tpedyromme
OIICHKHU JIEUCTBUS B
COOTBETCTBUH C
MOCTaBJICHHOM 3a-
Iaueit

CBOEBpEMEHHO
OKa3bIBAIOT HEOO-
XOJMUMYIO B3aHMO-
MTOMOIIIb CBEPCTHH-
KaM

Oco3HaroT poJib
YYEHHKA, OCBau-
BalOT JIMYHOCT-
HBII CMBICII y4e-
HUS

YcraHaBIMBaKOT aHa-
JIOTMHU AJIs IOHUMa-
HUS 3aKOHOMEPHO-
CTEH, UCIIOJIB3YIOT UX
B pEILIEHUH 3aja4

CaMOCTOSITEeIIFHO
COCTAaBIJISIIOT aJIrO-
pI/ITM ACATCIBHO-
CTH TP PEUICHUH
y4eOHOM 3a/1a9n

CoTpyaHuJaror ¢
OJITHOKJIACCHUKaMH
IIPU PELICHUH 3a-
Jla4; YMEIOT BbI-
CJIyIIaTh ONIOHEH-
Ta. PopMyIUPYIOT
BBIBO/JIbI

OcBauBatot
KYJIBTYypy pabo-
THI C YYCOHUKOM,
noucka uHQop-
MaIiH

Haxonst B yueOHu-
Kax, B T.4. HCIIOJIb3YsI
UKT, nocToBepHyO
uHpopMaIuio, Heoo-
XOIMMYO IUIsl peliie-
HUS 3a/1a4

Uccnenyrot cutya-
1M, Tpedyromme
OIICHKHU JIEUCTBYUS B
COOTBECTCTBUH C
MIOCTaBJICHHOM 3a-
ITadeu

[IpuBogsT apry-
MEHTBI B [10JIb3Y
CBOEH TOYKH 3pe-
HUS, IOATBEPKIA-
10T ee pakTamu
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11

6.10

[Ipsmo-
YTOJIbHUK.

12

9.10

Pom6.
Ksagpar

13

13.10

Pemenue
3a1a4

14

16.10

OceBas u
LEHTPAaIb-
Hasg CUM-
MeTpHH

15

20.10

Pemenue
3amay

3HATh ONpPE/ICIICHUS YaCTHBIX
BUIOB NIapaljiesIorpaMMa:
pSIMOYTOJIBHUKA, poMOa H
KBaJparta, GOpPMYITUPOBKU MX
CBOWCTB M MTPHU3HAKOB.
YMeTb J0Ka3bIBaTh N3Yy4CH-
HBIC TEOPEMBI U TIPUMEHSITH
UX TIPY PEUICHNN 3a7a4 THTIA
401 —415.

3HaTh ONpeeIeHUus CHMMET-
PHUHBIX TOYEK U PUryp oT-

HOCHUTCIIBHO prIMOi/JI 1 TOYKH.

YMeTh CTpOUTH CUMMETPUY-
HbIE TOYKU U Pacro3HaBaTh
¢burypsl, obnagaromue oce-
BOW CUMMETPHUEN U 1IEH-
TpaIbHOU CUMMETPUEH.

[IposiBisitoT mo-
3HaBaTEIbHYIO
aAKTUBHOCTb,
TBOPUYECTBO

OcCymecTBIsIOT
CpaBHCHHE, U3BIIC-
KaroT HEOOXOIUMYIO
uHpopMaIuio, epe-
(bopMynupyroT ycIio-
BUE, CTPOSIT JIOTHYC-
CKYIO IIETIOYKY

Pabotas o miany,
CBEPSIIOT CBOM JICH-
CTBHS C IIEIIBIO,
BHOCSIT KOPPEKTH-
POBKH

CoTpyaHuyaroT ¢
OJIHOKJIACCHUKaMH
IPU pPEIIeHUH 3a-
Jla4; yMEIOT BbI-
CIIyIIaTh OMIOHEH-
Ta. DOpMYyIHPYIOT
BBIBO/IbI

[Ipossistor 1o-
3HaBaTEJIbHYIO
AKTUBHOCTb,
TBOPYECTBO

OcyliecTBISIOT
CpaBHEHHE, U3BJIe-
KaroT HEOOXOIUMYIO
nH(popManumo, nepe-
(bopMynUpyIOT yCi0-
BUE, CTPOSIT JIOTHYe-
CKYIO LIETIOYKY

Paboras no nnany,
CBEPSIIOT CBOM JICH-
CTBHS C 1IEJIBIO,
BHOCSIT KOPPEKTH-
POBKH

CoTpynHHYalOT C
OJTHOKJIACCHUKAMH
IIPU PELIeHNH 3a-
71a4d; yMEIOT BbI-
CJIyLIATh ONIOHEH-
Ta. DOpMYyJIHUPYIOT
BBIBOJIbI

[TouumaroT 00-
CY)KJIaeMYIO UH-
dbopmaruto,
CMBICJI TaHHOH
uHpOpMaLuu B

OO0pabaTpIBalOT UH-
dhopmaruto u nepe-
JIaf0T €€ YCTHBIM,
MUCHMEHHBIM U T'pa-
¢udeckum crocoda-

Hccnenyror curya-
uu, Tpedyromme
OILICHKH JICUCTBHUS B
COOTBETCTBHUH C
IIOCTaBJICHHOM 3a-

CBOEBpEMEHHO
OKa3bIBAIOT HEOO-
XOAUMYIO B3aUMO-
IIOMOII[b CBEPCTHH-
KaM

COOCTBEHHON MH naden

KU3HU

[TonumaroT 06- Ob6pabarpiBatoT uH- | PaGoTas o miany, | ®opmynupyroT
CyXIaeMylo UH- | popMaIuio u mepe- CBEpSIOT CBOU Jeii- | COOCTBEHHOE MHE-
dbopmarnmio, JAIOT €€ YCTHBIM, CTBHUS C IIEIIBIO, HUE ¥ TO3HIINIO,

CMBICJI JaHHON
nH(popMaluu B

MUCbMEHHBIM U I'pa-
¢uyeckum criocoda-

BHOCAT KOPPEKTHU-
POBKH

3a/1al0T BOMPOCHI,
CIymaroT codece-

COOCTBEHHOM MH HHKA

JKH3HU

[Iposinsitor mo- | HaxoasT B yueOHuU- Uccnenyrot cutya- | CBOEBpEMEHHO
3HaBaTEJIbHYIO Kax, B T.4. UCIIONB3Ys | LIUH, TpeOyromume OKa3bIBAIOT HEOO-
aKTUBHOCTbD, UKT, nocToBepHyO OIICHKH JCHUCTBUS B | XOJUMYIO B3aUMO-
TBOPYECTBO nH(pOpMaIHIo, HE00- | COOTBETCTBHUU C IIOMOIIlb CBEPCTHHU-

XOJIUMYIO JIJISl pellie-
HUS 3a7a4

IOCTaBJICHHOU 3a-
nayem

KaM
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16 Kontponbe- | YMeTh NpUMEHSTh BCE U3Y- AnexBatHo onie- | [IpuMensitoT moiry- CamMoCTOsITENTHO C nocratouHoi
Has paboTa | YeHHBIC POPMYIIBI U TEOPEMBI | HUBAIOT PE3YNib- | YEHHBIC 3HAHUA TPU | KOHTPOIUPYIOT IIOJIHOTOM ¥ TOYHO-
= Nel no te- IIPY PELICHUH 3a1a4 TaThl pabOTHI C pEILIEeHUH PAa3InYHO- | CBOE BpeMs U CTbIO BBIPAXKAIOT
Q Me: «YeTsI- IIOMOUIBIO KPpU- | TO BUAA 3a/1a4 YIPaBJISIOT UM CBOM MBICJIH I10-
PEXyrob- TEPUEB OLIEHKU CPEICTBOM IHCh-
HUKW» MEHHOH peun
I'naBa VI. [Tnomans (14 1)
17 [Tnomane 3HaTh OCHOBHBIE CBOMCTBA [IposiBisiror mH- | BoccTanaBiauBaroT OneHuBaror cTe- DopMyIHpyIOT
MHOT0- Iomaae u popmyny s Tepec K Kpea- NPEIMETHYIO CUTYya- | M€Hb U CIIOCOOBI COOCTBEHHOE MHe-
YTOJIbHUKA | BBIYMCIICHUS IUIOIIAIU Nps- | TUBHOMU AESTENb- | LU0, OIMCAHHYIO B JOCTHKEHUS LIETM | HUE U MTO3ULHUIO,
= Munu- MOYTOJIbHUKA. YMETh BbIBE- | HOCTH, aKTUBHO- | 3ajaue, nepeopmy- | B ydeOHBIX CUTya- | 3aJal0T BOIIPOCHI,
S KOH(pepeH- | cTu GOpMyiTy AJs BBIYMCIE- | CTU IPU MOATO- | JIUPYIOT YCIIOBHE, LUSIX, UCTIPABIIAIOT | CIYIIAKOT codecen-
LU 110 TeMe | HUSA TOBKE WJLIIO- U3BJIEKaTh HEO0XO- OLIMOKH C TIOMO- HUKa
«[Inomanu» | niuomany NpsAMOYrojJpHUKa U | CTpAaLUH U3y4a- | UMY HHPOPMALUIO | b0 YUUTEIS
. HCII0JIb30BAaTh €€ MU pelle- | €MbIX IOHATUI
18 [Tnomane HUM 3a7a4 Tuna 447 — 454, Hemonctpupytor | O6pabarbiBaroT uH- | Kputnuecku one- | [IpoexTupyrot u
MHOTO- 457. MOTHBAIIHIO K dbopmanuio u nepe- HUBAIOT MOJIy4eH- | (OpMUPYIOT yueo-
= YTOJIbHUKA. MO3HABATEIbHON | JAIOT €€ YCTHBIM, HBIH OTBET, OCY- HOE COTpyAHHUYE-
S JesITeTbHOCTH MUCbMEHHBIM, Tpa- LIECTBIISIIOT CAMO- | CTBO C YUUTEJIEM U
@ (UIeCKUM U CUM- KOHTpOJIb, IPOBE- | CBEPCTHUKAMU
BOJIBHBIM CIIOCOOaMM | psist OTBET Ha COOT-
BETCTBUE YCIOBUIO
19 [Tnomane 3Hatb Gopmyinbl s Beuuc- | Oco3HaoT poib | YcTaHaBnuBaroT aHa- | Mccnenyrot cutya- | OTCTanBaroT CBOIO
napasuieno- | JISHUs IJIollaiell mapajuieno- | y4deHUKa, OCBau- | JIOTUH JUIs MIOHUMa- | IIUU, TpeOyroIue | TOUKY 3peHHUs,
= rpamMmMa rpaMma, BalOT JIMYHOCT- HUS 3aKOHOMEPHO- OLICHKH JIEHCTBUS B | MOATBEPKAAIOT
= TPEYroJibHUKa U TPanelHH; HBIN CMBICII y4e- | CTeH, UCIONB3YIOT UX | COOTBETCTBUU C ¢bakramu

HUs

B pEILIEHUH 3aja4

IIOCTaBJICHHOU 3a-
Imadeu
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20

13.11

IImomane
TPEyrob-
HHUKa

21

17.11

IImomann
TPEyrob-
HHUKa

22

20.11

IImomane
Tpareuuu

23

24.11

Pemenue
3aJa4 Ha
BBIYMCIIEHHE
IIomaneu
uryp

YMCTb UX NOKa3bIBaTh, a TaK-
xKe

3HaTh TeOpeMyY 00 OTHOIIIE-
HUH TUIOLIAJIeH TPEYTOJIbHU-
KOB, IMEIOIIUX 10 PABHOMY
yriy, U

YMETh IPUMEHSITH BCE U3Y-
YeHHbIE (OPMYIIBI TIPH pe-
HIEHHH 3a1a4 tuna 459 — 464,
468 —472,474.

YMeTh NPUMEHSTH BCE U3Y-
YeHHBIE (POPMYIIBI TIPH pe-
[ICHUH 3a]1a4, B YCTHOU (op-
M€ JIOKa3bIBaTh TEOPEMBI U
U3JIarath HEOOXOUMBIHA TEO-
PETHYECKHUI MaTepHUall.

Coznarot o6pa3
LIEJIOCTHOI'O MU-
POBO33pEHHS ITPU
pelIeHnH MaTe-
MAaTHYECKHX 3a-
Jad

[IpumensitoT nmoiry-
YEHHBIC 3HAHUS TIPU
pEIICHUU Pa3InYHO-
ro BUJa 3a7a4

[Inanupyrot aynro-
PUTM BBITIOJIHEHUS
3a/1aHusl, KOppeK-
TUPYIOT paboTy 1O
XOJTy BBITIOJTHEHHUS
C TIOMOIIIBIO Y4HU-
tenst u UKT
CPEJICTB

[IpenBuasT noss-
JeHrne KOH(INKTOB
IIpU HAIUYUU pa3-
JUYHBIX TOYEK 3pe-
Hus. [Ipuaumator
TOYKY 3pEHHS APY-
roro

JIeMOHCTpHUPYIOT
MOTHBAIUIO K
IM03HABaTEILHOMI
ACATCIIBHOCTHU

CTposT JIOTHYEeCKH
000CHOBaHHOE pac-
CY)XJIeHHEe, BKIIFOYa-
I0lIee YCTaHOBJICHHUE
PUYNHHO-
CJIC/ICTBCHHBIX CBSI-
3ei

PaGoras o mnany,
CBEPSIIOT CBOM JIEH-
CTBUS C LIEJIBIO,
BHOCSIT KOPPEKTH-
POBKH

CoTpyaHuvaioT ¢
OJITHOKJIACCHHU-KaMH
IIPH PEIICHUN 3a-
J1a4; yMEIOT BbI-
CJIyIIaTh ONIOHEH-
Ta. POpMyIIUPYIOT
BBIBO/JIbI

I'pamoTHO U ap-
T'YMEHTHUPOBAHO
U3JIaraloT CBOU
MBICJIH, TIPOSIB-
JISIOT YBaXKU-
TEJIbHOE OTHO-
IIeHHE K MHEHHU-
SIM JIPYTUX JIFO-
neu

CrpyKkTypHpYIOT
3HAHUS, ONPEACISIIOT
OCHOBHYIO M BTOPO-
CTETIeHHYIO HH]OP-
MaIuio

PabGoTarot no mia-
HY, CBEpSISCh C IIe-
JIBIO, KOPPEKTUPY-
IOT IUIaH

[IpuBonsT apry-
MEHTBHI B TIOJIb3Y
CBOEH TOYKHM 3pe-
HUS, IOATBEPIKIA-
10T ee pakTamu

[TouumaroT 00-
CYXKITaeMYIO UH-
dopmanuzo,
CMBICJI TAaHHOH
uHpOpMaLuu B
COOCTBEHHOI
JKU3HH

VYcraHaBnuBaroT aHa-
JIOTHUU JId ITIOHUMa-
HUS 3aKOHOMEPHO-
CTEM, UCTIOJIB3YIOT UX
IIpY pELIECHNH 3a0a4

CaMoCTOSITENLHO
COCTAaBJISIIOT aJIro-
PUTM JIeATeIbHO-
CTH IIPH PEIICHUH
yueOHoOM 3a1auun

[Ipoextupyror u
dhopmMupyroT yueo-
HOE COTpyIHHUYE-
CTBO C yYHUTEIIEM U
CBEPCTHUKaMH
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24 Pemenue Oco3HatoT poib | OCylecTBIsIOT Boeinenstor u oco- | PopMyIupyrOT
3a1a4d Ha yYeHHKa, OCBau- | CPaBHEHUE, U3BIIE- 3HAIOT TO, YTO y’XKe | COOCTBEHHOE MHE-
- BBIUHCIICHUE BaIOT JIMYHOCT- KaloT HEOOXOJAMMYIO | YCBOEHO U YTO €IlI€ | HUE U MO3ULHUIO,
= TUIOIIAeH HBIH CMBICII y4e- | WHPOpPMAIMIO, TIepe- | MOJJICKHUT YCBOE- | 3aJIal0T BOIIPOCHI,
o buryp HUS (bOopMyIUpPYIOT yCIIO- | HUIO CIIyIIAIOT cobecen-
BHUE, CTPOST JIOTHYe- HHUKa
CKYIO IIETIOYKY
25 Teopema 3natb Teopemy [Tudaropau | emoncrpupytor | HaxonsaT B yueOHH- O1eHuBaloT CTE- [IpuBoasT apry-
[Mudaropa oOpatHyto el TeopeMy, 00- MOTHBAIIHIO K Kax, B T.Y. UCIIOJIb3Yys | ME€Hb U CIIOCOObI MEHTHI B MOJIb3Y
~ JacTh npuMeHeHus, mudaro- | nmo3HasarenbHoi | KT, 1ocTOBepHYIO | JOCTMXKEHUS LIETH | CBOEH TOUKH 3pe-
= POBBI TPOMKH. NeSITEIbHOCTH nH(popMalnio, HeoO- | B yueOHBIX CUTya- | HUS, IOATBEPXkKAa-
XOIMMYIO JUIsl pelie- | LUSAX, UCTIPaBIAIOT | 10T ee (pakTamu
HU 3a1a4 OIIMOKH C IIOMO-
IO YUUTEIs
26 Teopema, OcBauBarot Ob6pabateiBatot uH- | Pabotarot no rna- | [Ipoextupyror u
« oOparHas YMeTh 10Ka3bIBaTh TEOPEMBI | KYIbTYpY pabdo- | dhopmarmio u nepe- HY, CBEPSIACH C 11e- | GOpMHPYIOT yuel-
2 TeopeMe Y IIPUMEHSATH UX MIPH pellie- TBI C Y4€OHHKOM, | JAIOT €€ YCTHBIM, JIbI0, KOPPEKTUPY- | HOE COTPYAHUYE-
[Mudaropa. | HuM 3agad tuna 483 — 499 MOUCKAa UHPOp- | MUCBMEHHBIM U CUM- | FOT TUIaH CTBO C YYUTEIIEM U
(HaxOaUTh HEU3BECTHYIO BE- | MalUU BOJIBHBIM CIIOCO0aMH CBEPCTHUKAMH
27 Munu- JIMYUHY B IIPAMOYTOJILHOM [IposiBisitor Mo- | Biagerot cmbiciio- Bribupator aeii- OTcTanBaloT CBOIO
KOH(EpEH- | TPEYTOJILHHUKE). TUBALIUIO K T0- BbIM YTCHHEM CTBUS B COOTBET- TOUKY 3pEHHUS,
1S TeMe 3HaBaTEIILHOU CTBHH C TIOCTaB- MOJITBEPKTAIOT
N «Teopema JesITeTIbHOCTH JIeHHOM 3aaueil 1 | hakTamu
o0 [Tudaropay. IIPU peLIeHUn YCIIOBUSIMU €€ pea-

3a/1a4 ¢ MpaKTu-
YECKHUM COJIEp-
JKaHUEM

JIn3aln, CaMOCTO-
SATCJIIBHO OILICHHUBA-
0T PE3yJIbTaT
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28 Pemienune [Iposinsitor uH- | AHanmu3upyroT (B T.4. | Kputndecku ome- | [IpeaBuasat mosis-
3az1a4y TEpEC K Kpea- BBIJICJISIIOT TJIABHOE, | HUBAIOT MOJIyYeH- | JICHWE KOH(IMKTOB
TUBHOM JleATeNb- | pa3feiaioT Ha 4YacTH) | HBI OTBET, OCY- U HATUYUU pa3-
Q_ HOCTH, aKTUBHO- | U 0000IIaI0T LIECTBIIAIOT CaMO- | JIMYHBIX TOYEK 3pe-
- CTH NIPH MOATO- KOHTpOJIb, TIpoBe- | HuUs. [IpuHumaror
TOBKE WJLIIO- psis OTBET HA COOT- | TOUKY 3pEHUS JIpy-
CTpauui u3yya- BETCTBUE YCJIOBHUIO | TOTO
€MBbIX OHSATHI
29 Kontponb- | YMeTh NIpuMeHATH BCE U3Y- AnexBatHo one- | [IpuMmeHnstot noiry- CaMocToATEIBHO C nocratouHoit
Has paboTa | YeHHBbIE OPMYIIBI U TEOPEMBI | HUBAIOT PE3YNib- | YEHHBIC 3HAHUA TPU | KOHTPOIUPYIOT IIOJIHOTOM ¥ TOYHO-
S Ne2 o te- IIPU PEIIeHUH 3a]a4 TaThl pabOThI C pEIICHUU Pa3IMYHO- | CBOE BpeMsl U CTBIO BBIpAXaroT
pl Mme: «Ilno- IIOMOUIBIO KPpU- | TO BUAA 3a/1a4 YIPaBJISAIOT UM CBOU MBICJIH T10-
maan» TE€pPHUEB OLIEHKU CPEJICTBOM IHCH-
MEHHOU peuu
I'naBa VIL ITogo6uble TpeyronbHuku (20 u)
30 Omnpenene- | 3HaTh onpeneneHus nponop- | [IposBisioT mo- | AHATU3UPYIOT U PaGoras o mnany, | CBoeBpeMEeHHO
HUE 000~ | IMOHATBLHBIX OTPE3KOB M MO- | 3HABATEJIBbHYIO CPaBHHUBAIOT ()aKThI U | CBEPSIIOT CBOU J€ii- | OKa3bIBAIOT HEOO-
HBIX Tpe- | JOOHBIX TPEYrOJbHUKOB, aKTUBHOCTb, SIBIICHUS CTBHUS C LIEJIBIO, XOJUMYIO B3aUMO-
a yTOJIbHU- TeopeMy 00 OTHOLICHHUH [0~ | TBOPYECTBO. BHOCSIT KOPPEKTH- | IOMOIIb CBEPCTHU-
= KOB. JIOOHBIX TPEYTOJIbHUKOB AnexBaTHO o1ie- POBKU KaM
- U CBOMCTBO OMCCEKTPHUCHI HUBAIOT Pe3yIb-
TpeyrojbHHKa (3a1adasd35). TaThl pabOTHI C
YMeTb ornpenensiTh nogo0- IIOMOUIBIO KPH-
HBIE TPEYTOJIbHUKH, HaXO- TEPHUEB OLIEHKU
31 OTHOIICHHWE | IUTh HEU3BECTHBIE BEIMYMHBI | OCymecTBISAIOT | BiageroT cMbIciio- CamMocToATEIBHO BepHo ucnoinps3yror
wiomaaei | U3 MPONOPLUUOHAIBHBIX OT- BBIOOD IEHCTBUI | BBIM YTCHHEM COCTaBJIAIOT QIr0- | B YCTHOW U IIUCh-
noJ00HBIX | HOIICHUH, IPUMEHSTh TEO- B OJIHO3HAYHBIX PUTM J1eATEIbHO- MEHHOM peun Ma-
S_ TPEYrojb- PHIO IIPH PEIIECHUY 3a]a4 TU- | U HEOAHO3HAY- CTH IIpY PELIEHUH | TEMATUYECKUE
Q HUKOB. na 535 — 538, 541. HBIX CUTYaIusX, y4eOHOM 3a/1a9n TEPMUHBI.
I'eomeTpu- KOMMEHTHUPYIOT

YECKOC JI0TO

Y OLICHUBAIOT
CBOI1 BBIOOD
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32

25.12

[TepBboiii
MPU3HAK
nmoxoous
TPEyrob-
HHKOB.

33

29.12

Pemenne
3aJa4 Ha
MpUMEHE-
HUE NIEePBO-
ro npu3HaKa
moao0ust
TPEyroJib-
HHUKOB

34

12.01

Bropoii u
TPETUH NpHU-
3HaKH I0-
no0us Tpe-
YTOJIbHUKOB

35

15.01

Pemenne
3ajJa4 Ha
MpUMeHe-
HUE pu-
3HAKOB II0-
no0us Tpe-
YIOJIbHU-
KoBMare-
MaTHYSCKHI
Mapadon

3HaTh NPU3HAKH TOJ00MS
TPEYroJbHUKOB, OIpeiene-
HUE TIPOTIOPIIUOHAIBHBIX OT-
PE3KOB.

yMeTI) JOKa3bIBATh HpI/ISHa-
KN HOI[06I/I$I " IPUMCHSAITH UX
npu p/3550 — 555, 559 — 562

[IposiBisitoT MO-
THBAIUIO K II0-
3HaBaTEJIbHOMN
JIeSITCIIBHOCTH
MIPU PEIICHUH
3a/1a4 ¢ MpaKTu-
YECKHM COJIEp-

CTpoAT JToru4ecKu
000CHOBaHHOE pac-
CyXKJeHHE, BKIIIOUa-
I0lIee YCTaHOBJICHUE
MIPUYUHHO-
CJICJICTBEHHBIX CBS-
3ei

[IpumensitoT ycra-
HOBJICHHBIC MTPaBU-
Ja B IJIAHUPOBA-
HUU criocoba pe-
HICHUS

[IpuBoasT apry-
MEHTBHI B IIOJIb3Y
CBOEH TOYKHM 3pe-
HUS, IOATBEPIKIA-
10T ee pakTamMu

KaHHUEM
OcBauBaiot BoccranaBnuBaroT OneHuBaror cTe- Bepno ucnonbs3yiort
KyJIbTypy pabo- | IPEeIMETHYIO CUTya- | [€Hb U CLIOCOOBI B YCTHOM U NMHUCH-

THI C YYCOHUKOM,
noucka uHQop-
MaIiH

MO0, OTIMCAHHYIO B
3agaue, nepegopmy-
JIAPYIOT YCIIOBHE,
U3BJIEKaTh HE00XO-

JTUMYIO WH()OpMAIIHIO

TOCTHKEHUS LIeJIN
B y4eOHBIX CUTYa-
IUSIX, UCTIPABIISIOT
OLIMOKY € TIOMO-
IBIO YYHUTEIIS

MEHHOU peuH ma-
TEMaTUYECKHE
TepMuHbL. Pa3nu-
YaroT B peun code-
CeJIHHMKA apryMeH-
ThI U (haKThI

OcBauBarot
KYJIbTYpYy pabo-
TBHI C YYCOHUKOM,
noucka uHQop-
MaIiu

[IpumensitoT nmosry-
YEHHBIC 3HAHUS TIPU
pEIICHUN Pa3InYHO-
ro BUJa 3a7a4

[IpunaratoT BoJiE-
BbI€ YCHUJIUS U TIpe-
0J10JIEBAIOT TPY-
HOCTH U MPETST-
CTBUS Ha MMYTH JI0-
CTHKEHHUS LETIeh

JlaroT aieKBaTHYIO
OLIEHKY CBOEMY
MHEHHUIO

AnekBaTHO one-
HUBAIOT PE3YJIb-
TaThl pabOTHI C
IIOMOUIBIO KPH-
TEPUEB OLIEHKU

Haxonst B yueOHu-
Kax, B T.4. HCIIOJIb3YsI
UKT, nocToBepHyO
uHpopMaInio, Heoo-
XOIMMYO IUIsl peliie-
HUS 33714

O11eHUBAaIOT CTeE-
IEHDb U CIIOCOOBI
JOCTHIKCHUSA LICIIN
B yYCOHBIX CUTYa-
IIUSAX, HCTIPABIISIFOT
OIIIMOKH C IIOMO-
IIbIO YYUTEIIS

C mocratouHoi
MOJHOTON ¥ TOYHO-
CTBIO BBIPAXKAIOT
CBOU MBICIIH T10-
CPEICTBOM IMHUCh-
MEHHOU pedH
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36 Pemenue [IposiBisitoT UH- BoccranaBnuBaroT OLeHUBaIOT CTE- DopMyIUPYIOT
3a/1a4 Ha TEPEC K KpeaTuB- | MPEAMETHYIO CUTya- | IIEHb U CIIOCOOBI COOCTBEHHOE MHe-
MpUMEHe- HOM e TeabHO- LU0, OTIUCAHHYIO B | IOCTIKEHUS IEJIM | HUE U MO3UIINIO,
= HUE MPH- CTH, aKTHBHOCTH | 33/1a4e, nepeopmy- | B ydeOHBIX CUTya- | 3aJaf0T BOIIPOCHI,
=) 3HAKOB I10- [IPU MOATOTOBKE | IUPYIOT yCIIOBHE, LUSX, UCTIPABIISIIOT | CIIYIIAIOT cobecen-
nobust Tpe- WJUTFOCTPAIUi U3BIIEKATh HEOOXO0- | OMIMOKH C TIOMO- HUKA
YTOJIbHUKOB M3Yy4aeMbIX MOH- | TUMYIO HHpOpMa- IIbIO YYUTEIs
THI LU0
37 Kontpone- | YMmeTh npuMeHsTh BCE U3Y- AJIEKBAaTHO Olie- [TpumenstoT nmosry- CamocTtosTensHO C mocraTouHOM
Has paboTa | YeHHBbIC OPMYIIBI U TEOPEMBI | HUBAIOT PE3Y/ib- | YCHHbIE 3HAHUS NPH | KOHTPOJIUPYIOT MOJTHOTOW ¥ TOYHO-
= Ne 3 mo te- | mpu perienuu 3ajay TaThl pabOThI C pELICHUN Pa3IuYHO- | CBOE BpeMs U CTBIO BBIpAXaroT
Q me «ITogo6- MIOMOIIBIO KPUTE- | TO BHJA 33/1a4 YIIPaBISAIOT UM CBOU MBICJIH T10-
HBIE Tpe- pHUEB OLIEHKU CPEJICTBOM IHCH-
YT OJIbHUKI)) MEHHOU peuu
38 Cpennss 3HaTh TEOPEMBI O CpeHEN Hemonctpupytor | ObpabateiBator uH- | Kputnuecku one- | [Ipoextupyrot u
JIUHUS Tpe- | JMHHUM TPEYrojbHUKA, TOYKE | MOTHUBALMIO K 10- | (hOpPMALIMIO U [Iepe- | HUBAIOT MOJIYy4YeH- | GopMHUpYIOT yuel-
—_ YTOJIbHUKA | [IEpECeUeHusl MEUaH Tpe- 3HaBaTEJIbHOU JIAI0T €€ YCTHBIM, HBIM OTBET, OCY- HO€E COTpYyIHHUYE-
% YTOJIbHUKA U IPOMOPLUO- NeSITENbHOCTH MUCBMEHHBIM, Tpa- | IIECTBIISIIOT CAMO- | CTBO C YUUTEJIEM U
o HAJIBHBIX OTPE3Kax B MPSIMO- ¢bugeckuM u cum- KOHTPOJIb, IPOBE- | CBEPCTHUKAMHU
YTOJIBHOM TPEYTOJIbHUKE. BOJIBHBIM c1ioco0a- | psisi OTBET Ha COOT-
MU BETCTBUE YCIOBUIO
39 Cpenusis Oco3HaT poJIh YcTanaBIMBaOT UccnenyroT cutya- | OTCTauBalOT CBOIO
JIMHUS Tpe- | YMETb JI0Ka3bIBaTh 3TU T€O- | YUCHUKA, OCBAW- | aHAJIOTHMHU JJIS 10~ UK, Tpedyromume TOYKY 3pEHHUS,
= yroJibHUKA | PEMBI U IPUMEHSTH IPU pe- BafOT JTUYHOCT- HUMAaHHUs 3aKOHO- OLIEHKH JICUCTBHSI B | TIOJTBEPIKIAIOT
<3 LIEHUH 3a71a4 Tuna 567, 568, | HbIll CMBICHT y4e- | MEPHOCTEH, UCTIONb- | COOTBETCTBUU C ¢bakramu

570, 572 — 577, a Takxke

HUs

3YIOT UX B PCIICHUN
3aJa4

IIOCTaBJICHHOU 3a-
ITadeu
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40

2.02

CBoiicTBO
MeIuaH
TPEYrob-
HHUKa

41

5.02

[Iponopuu-
OHAJIbHBIE
OTPE3KH

42

9.02.

[Tponopiu-
OHAJILHBIC
OTPE3KH B
IIpSAMO-
YTOJIbHOM
TPEYrob-
HUKE

43

12.02

N3mepu-
TeJbHbIE
paboThI HA
MECTHOCTH.
[TpakTuue-
ckas pabota

YMETh C IOMOUIBIO HUPKYIIS
Y JJMHEWKHU JIETTUTh OTPE30K B
JTaHHOM OTHOLLIEHUH U pe-
ATk 3aJ]a4M Ha MOCTPOCHHE
tumna 586 — 590.

Coznarot o6pa3
LIEJIOCTHOI'O MU-
POBO33pEHHS ITPU
pelIeHnH MaTe-
MAaTHYECKHX 3a-
Jad

[IpumenstoT nosy-
YEHHBIC 3HAHUS TIPU
PEILICHUN PAa3IUYHO-
ro BUja 3aaau

[Inanupyrot aynro-
PUTM BBITIOJIHEHUS
3a/1aHusl, KOppeK-
TUPYIOT paboTy 1O
XOJTy BBITIOJTHEHHUS
C TIOMOIIIBIO Y4HU-
tenst u UKT
CPEJICTB

[IpenBuasT noss-
JeHrne KOH(INKTOB
IIpU HAIUYUU pa3-
JUYHBIX TOYEK 3pe-
Hus. [Ipuaumator
TOYKY 3pEHHS APY-
roro

JIeMOHCTpHUPYIOT
MOTHBAIIHIO K I10-
3HaBaTEIILHOM
ACATCIIBHOCTHU

CTposT IOTHYeCcKu
00OCHOBaHHOE pac-
CYXIIEHHE, BKIIIO-
Yaloliee yCTaHOBJIe-
HUE IPUYUHHO-
CIIC/ICTBCHHBIX CBSI-
3ei

PaGoras o mnany,
CBEPSIIOT CBOM JIEH-
CTBUS C LIEJIBIO,
BHOCSIT KOPPEKTH-
POBKH

CoTpyaHuvaioT ¢
OJITHOKJIACCHUKaMH
IIPH PEIICHUN 3a-
J1a4; yMEIOT BbI-
CJIyIIaTh ONIOHEH-
Ta. POpMyIIUPYIOT
BBIBO/JIbI

[IposiBistOT UH-
Tepec K KpeaTus-
HOHU JEeATEIbHO-
CTH, aKTUBHOCTHU
IIPU TOJATOTOBKE
WUTIOCTPALIUI
M3y4aeMbIX MOHS-
THH

BoccranasnuBaror
MPEeIMETHYIO CUTYa-
U0, OTIMCAHHYIO B
3agaue, nepegopmy-
JUPYIOT yCIIOBHE,
U3BJIEKaTh HEOOXO0-
IUMYI0 nH(popma-
U0

O11eHUBAIOT CTe-
IICHb U CIIOCOOBI
JOCTHOKEHMS LIETU
B y4eOHBIX CUTYa-
LUSIX, UCTIPABJISIOT
OIIMOKHU C IIOMO-
IIBI0 YUUTEIIS

DopMyIUPYIOT
COOCTBEHHOE MHE-
HUE W MO3UILIHIO,
3aJ1al0T BOTIPOCHI,
CymaroT codece-
HHKA

JIeMOHCTpHUPYIOT
MOTHUBAIIUIO K I10-
3HaBaTEJILHOMN
NS TEIbHOCTH

OO0OpabaTbIBaAIOT UH-
dbopMmarnuio u nepe-
JIAIOT €€ YCTHBIM,
MUCHbMEHHBIM, Tpa-
(hUYECKUM U CHM-
BOJIBHBIM c1IO0c00a-
MU

Kputnuecku oue-
HUBAIOT I10JIy4YECH-
HBII OTBET, OCY-
LIECTBISAIOT CAMO-
KOHTPOJIb, IIPOBE-
psist OTBET Ha COOT-
BETCTBUE YCIOBHIO

[IpoexTupyrot u
(bopmHpyIOT yueo-
HOE COTpYyJHHYC-
CTBO C yUYHUTEIEM U
CBEPCTHUKAMHU

21




44 3agauu Ha Oco3HaroT pojb VYcranaBnuBaroT UccnenyroT cutya- | OTCTanBarOT CBOIO
[IOCTPOCHUE YUEHUKa, OCBaW- | aHAJIOTUU AJIS 1O- UM, Tpedyromme TOUKY 3pEHMUS,
S METOJIOM BaIOT JIMYHOCT- HUMAaHUS 3aKOHO- OLICHKH JICHCTBUS B | MOATBEPKAAIOT
2 no100us. HBIM CMBICIT y4€- | MEPHOCTEW, UCIIOJIb- | COOTBETCTBHUHM C (bakramu
HUS 3YIOT UX B PEIICHUHU | IOCTAaBJICHHOI! 3a-
3a7a4 Jnadyen
45 Cunyc, ko- | 3HaTh onpeaeneHus cuayca, | Cozgator oOpas [TpumenstoT momy- [Tnanupyrot anro- | [lpenBuasT moss-
CHUHYC U KOCHHYCAa U TAHT€HCA OCTPO- | IEIOCTHOTO MU- | YCHHBIC 3HAHUSI TPHU | PUTM BBITIOJIHEHUS | JICHHE KOH(DIUKTOB
TaHT'€HC ro yrjia npsiMOyrojibHOIO POBO33pEHMSI IPU | PELICHUH PA3IUYHO- | 3aJIlaHUs, KOPPEK- | IPU HAJIMYUU pa3-
S_ OCTpOTO yI- | TPEYroJIbHUKA, 3HAYEHUS CU- | PEIIEHUU MaTe- ro BUJA 3a7a4 TUPYIOT pabOTy MO | JIMYHBIX TOYEK 3pe-
=) J1a IpsAMo- Hyca, KOCUHYCa U TaHI'eHCca MaTHUYECKHUX 3a- X0y BbINIOJIHEHUs | Hus. [IpuHumator
YI'OJIBHOTO 1t yrio 30°, 45° u 60°, a4 C IIOMOIIBIO y4YU- TOYKY 3pCHUA APY-
TpEyroJib- METPHYECKHE COOTHOIICHHUS. tensa u UKT roro
HUKa CPEJICTB
46 3HaueHus [IpossisroT Mo- Crposr noruuecku | [Ipumenstor ycta- | IlpuBogsar apry-
CUHYCa, KO- THUBALMIO K T10- 00OCHOBAaHHOE pac- | HOBJICHHBIE IIPaBU- | MEHTHI B TIOJIb3Y
CUHYCa U 3HaBaTEJIbHOU CYXJIEHHE, BKIIIO- J1a B IUIAHUPOBa- CBOEM TOUKHU 3pe-
S TaHreHca NeSITENbHOCTH Yaroliee yCTaHOBJIe- | HUU crocoba pe- HUS, IOATBEPKAa-
S JUISL YTJI0B IIpYU PELICHUN 3a- | HUE IPUUYUHHO- LIEHUS 10T ee (hakTaMu
300, 450, 60° | Ymets JIOKa3bIBaTh OCHOBHOE | /1a4 C IpaKTH4e- CJICICTBEHHBIX CBI-
TPUTOHOMETPHYECKOE TOXK]Ie- | CKUM COACPIKAHU- | 3e
CTBO, pellaTh 3aJa4u THUIa eM
47 CootHome- | 591 — 602. OcBauBarot Kyib- | BoccranaBnuBaroT OnenuBaror cre- BepHo ucnoins3yror
HUS MEX]TY Typy paboTsI ¢ IIPEIMETHYIO CUTYya- | ME€Hb U CIIOCOObI B YCTHOMH U MHUCh-
CTOPOHAMHU y4eOHUKOM, T0- LMI0, ONIMCAHHYIO B | IOCTMKEHUS LEIN | MEHHOM peud Ma-
U yrilamu rcka uHpopma- 3ajaue, nepedopmy- | B y4COHBIX CUTya- | TEMAaTUUYECKHE
- psIMO- 100501 JUPYIOT YCJIOBHE, LUUAX, UCTIPABJISIOT | TepMUHBL. Pa3nu-
< YTOJIBHOTO W3BJICKATh HEOOX0- | OMIMOKHU C TIOMO- 4aloT B peuu code-
TPEYrojb- numyro uHpopma- LIBIO0 YUUTEIIS CEJIHUKA apryMEH-
Huka. Pe- LU0 ThI U (haKThI
LIEHME 3a-
nad.
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48 Pemenue OcBauBatot KyJiib- | [IpuMeHstoT nmosy- [Ipunaratot Bosie- | JlaroT ajieKBaTHYIO
3az1a4y Typy paboThI C YEHHbIE 3HAHUS MPU | BbIE YCUIIMS U IIpE- | OLIEHKY CBOEMY
9 YUEOHHKOM, [10- | PELICHUU PA3JIMYHO- | OAOJIEBAIOT TPYA- | MHEHUIO
< ucka uapopma- ro BUja 3aaau HOCTH U IIPENAT-
LUH CTBHMSI Ha IYTH J0-
CTHKEHUS LeNei
49 Kontpone- | YmeTh npuMeHsTh BCE U3Y- AJIEKBAaTHO OlIe- [TpumenstoT nmosry- CamocTtosTensHO C mocraTouHOM
Has paboTa | YeHHBbIC (OPMYIIbL, 3HAUCHUSI | HUBAIOT PE3YNib- | YCHHbIC 3HAHUS NPH | KOHTPOIUPYIOT IIOJIHOTOM ¥ TOYHO-
Ne4 1o te- CUHYCa, KOCUHYCa, TAHT'€HCAa, | TaThl pabOThI C pELICHNUN Pa3IuYHO- | CBOE BpeMS U CTBIO BBIpaXaroT
Me: «Co0T- | METPUYECKNE OTHOILIECHUS MIOMOUIBIO KPUTE- | TO BUJA 3a/1a4 YIPaBJIAIOT UM CBOM MBICJIH I10-
HOILIECHUS IIPY PELICHUH 33134 pHEB OLICHKH CPEICTBOM IHCh-
S MESKILY CTO- MEHHOMU peun
- pOHaMH 1
yriiamu
psSMO-
YTOJIBHOTO
TPEeyroib-
HUKa»
I'naBa VIII. OxpyxHocTb (16 u)
50 Bsaumnoe 3HaTh, Kakol yroj Ha3biBaeT- | [IposiBisIOT UH- BoccTranaBnuBaroT OneHuBaror cTe- DopMynHpYyIOT
pacrosioxke- | csl HEeHTPaJIbHBIM U KaKOi Tepec K KpeaTuB- | MPEIMETHYIO CUTya- | IIEHb M CIIOCOObI COOCTBEHHOE MHe-
HUE NPSAMOM | BIIMCAHHBIM, KaK ONpeNesi- | HOM AesTeIbHO- LU0, OTIUCAHHYIO B | TOCTHKEHUS 1IeJIM B | HUE U MO3ULIUIO,
S U OKPY)KHO- | €TCsl TpajlycHasi Mepa OyIr'd CTH, aKTUBHOCTH | 3aj1a4e, nepeopMy- | ydeOHBIX CUTyallu- | 3a7ai0T BOIPOCHI,
pl CTH. OKpPY>KHOCTH, TEOPEMY O BIIU- | IIPH MOATOTOBKE | JINPYIOT YCIOBHE, SIX, UCTIPABJISIIOT CIIyHIatoT cobe-
YPOK - ic- | CAHHOM YTJI€, CIEACTBUS U3 WJUTIOCTpaluil U3BJIEKaTh HEO0X0- | OIIMOKH C TOMO- CeHMKA
CJIeIOBaHUE | HEE U TEOpEMY O MPOU3BEAE- | U3YHYAEMbIX MOHS- | IUMYIO HHPOpMa- UIbIO YYUTEIIS
HUU OTPE3KOB IIEpECEKaro- TUN LU0
51 Kacarens- LIUXCS XOPA. Hemonctpupytor | O6pabatsiBator uH- | Kputnuecku ore- IIpoextupyror u
Has K MOTHUBALMIO K 110- | (OpMALIMIO U IIepe- | HUBAIOT MOJIyYeH- bopmupyIOT
o OKpYKHO- 3HaBaTEIbHON JAI0T €€ YCTHBIM, HBII OTBET, OCY- yuebHOe COTpy/-
g CTH. JESITeIbHOCTH IUCbMEHHBIM, I'Pa- | LIECTBISIOT CaMO- HUYECTBO C Y4HU-
—

VYmeTn JOKa3bIBaTh 3THU TCO-

¢bugeckuM 1 cum-
BOJIBHBIM CIIOCO0a-
MU

KOHTPOJIb, IPOBE-
psisl OTBET Ha COOT-
BETCTBUE YCIOBUIO

TEJIEM U CBEPCT-
HUKaMH
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52

1.04

Kacarens-
Has K
OKPY>KHO-
ctu. Pere-
HHE 3a]a4.

53

5.04

I'pangycHas
Mepa Iyru

OKPY’KHO-
CTH

54

8.04

Teopema o
BIIMCAHHOM

yrie

55

12.04

Teopema 06
OTpe3Kax
nepeceka-
FOLIIXCS
XOpI

PEMBI U TIPUMEHSATH TIPH Pe-
LIEHUH 3a1a4 tuma 651 — 657,

659, 666

3HaTh, KAKOW yroJl Ha3bIBacT-
Csl LEHTPAJIbHBIM U KAKON
BIIMCAHHBIM, KaK OIpPEEIs-
€TCs IpaJlyCHasl Mepa IyTH
OKPY>KHOCTH, TEOPEMY O BIIH-
CaHHOM YTJI€, CJIEJICTBUS U3
Hee M TEOpEMY O IIPOU3BEIe-
HUU OTPE3KOB IIEPECEKA0-
UXCS XOpA. YMETh JOKa3bl-
BaTh 3TU TEOPEMBI U IPUME-

HSATB IIPU PELLIEHUH 3a1a4 TU-
na 651 — 657, 659, 666

Oco3HaroT pojb
YYEHHKA, OCBau-
BaIOT JIMYHOCT-
HBIM CMBICIT y4e-
HUS

VcTanaBiauBaroT
aHAJIOTHH JJI I10-
HUMAaHUs 3aKOHO-
MEpPHOCTEH, UCTIOJIb-
3YIOT UX B PELICHUU
3aJa4

Uccnenyrot cutya-
UM, Tpedyromme
OLICHKH JICHCTBUS B
COOTBETCTBUHU C T0-
CTaBJICHHOM 3a/a-
yen

OTCTauBaroT CBOIO
TOYKY 3pCHHUS,
HOATBEPKAAIOT
dakramu

Coznarot o6pa3
LIEJIOCTHOT'O MH-
POBO33pEHHS ITPU
pelIeHn: MaTe-
MAaTHYECKHX 3a-
ad

[TpumensroT nomy-
YCHHBIC 3HAHUS IIPU
pELIeHUH Pa3IUIHO-
ro BUJa 3a1a4

[TnanupyroT anro-
PUTM BBITIOTHEHUS
3a/1aHusl, KOPPEKTH-
PYIOT paboTy 1o
XOJy BBITIOJTHEHHUSI C
MIOMOIIBIO YUYHUTCIIA
u UKT cpencts

[IpenBuasaT nosis-
JIeHUe KOH(IUK-
TOB TIPU HATUYUHT
Pa3IMYHBIX TOUEK
3penus. [Ipunu-
MaroT TOUKY 3pe-
HUS IPYroro

JleMOHCTpHUpYIOT
MOTHBAIIUIO K I10-
3HaBaTEJIbHOM
JIeITCIIBHOCTH

Crpost noruyecku
00OCHOBaHHOE pac-
CYXJI€HHE, BKIIIO-
Yarolee yCTaHOBIIE-
HUE TPUYNHHO-
CJICZICTBEHHBIX CBSI-
3ei

Pabotas o many,
CBEPSIIOT CBOM JIEH-
CTBHUS C LIEJIBIO,
BHOCSIT KOPPEKTH-
POBKHU

CoTpyaHuyaror ¢
OJIHOKJIaCCHUKaMU
IIPU PELLIECHNH 3a-
J1a4; yMEIOT BbI-
CJIyLIaTh OMIO-
HeHTa. PopMyin-
PYIOT BBIBOJIBI

[IposBisAtOT UH-
TEepeC K KpeaTuB-
HOU JeATENbHO-
CTH, aKTUBHOCTH
IIpY MTOATOTOBKE
WIUTIOCTPALIUI
M3y4aeMbIX IOHS-
THI

BoccranaBnmuBaior
MPEIMETHYIO CUTYa-
LU0, OIIMCAaHHYIO B
3azaye, nepepopmy-
JUPYIOT YCIIOBHUE,
U3BJIEKaTh HEOOXO-
JUMYIO HHpOpMa-
ITHIO

O11eHNBaIOT CTE-
IIEHb B CIIOCOOBI
JOCTHKCHHMS LICITH B
y4eOHBIX CUTYyallu-
SIX, UCTIPABIISIIOT
OIIOKH C IIOMO-
LIBIO0 YUUTEIIS

DopMyIUPYIOT
cOOCTBEHHOE MHE-
HUE U NTO3ULIUIO,
3aJ1al0T BOMPOCHI,
CIIyIIAIOT cobe-
CeHHKA
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56 Pemenue Hemonctpupytor | OOpabaTeiBatoT uH- | Kputniecku orie- [IpoexTupyroT u
3az1a4 1o MOTHBAIMIO K 1O- | ()OPMAIIMIO U TIEpe- | HUBAIOT MOJIyYECH- dbopmupyroT
< teme «llen- 3HaBaTEJIbHOM JTAI0T €€ YCTHBIM, HBII OTBET, OCY- yuebHOe COTpyI-
% TpajbHbBIE U NEeSATEIbHOCTH [IUCBMEHHBIM, Tpa- | LIECTBIISIOT CaMO- HUYECTBO C Y4H-
- BIIMCAHHBIC (buYecCKuM 1 CUM- KOHTPOJIb, IPOBE- TEJIeM U CBEpCT-
YTIIBD) BOJIBHBIM c1Ioc0o0a- | psisi OTBET HA COOT- | HUKaMU
MU BETCTBUE YCIOBUIO
57 CaoiicTBO 3HaTh TeopeMbl 0 6ucceKTpu- | OCO3HAIOT POJib YcTaHaBiIuBarOT Hccnenyror curya- | OTcTanBaroT CBOIO
OHCCEeKTpU- | Ce yrila U O CepEeIUHHOM YY€HHUKa, OCBaW- | aHAJIOTUHU JJIs MO- 11y, Tpedyromme TOUKY 3pEHUS,
g_ CHI yria NEPIEHAUKYIISIPE K OTPE3KY, | BAIOT JIMYHOCT- HUMAaHUS 3aKOHO- OLICHKH JICHCTBUSA B | IOATBEPKAAIOT
=) UX CIIEACTBHUS, a TAKXKe TEO- HBI CMBICIT y4€- | MEpHOCTEH, UCIIOJIb- | COOTBETCTBHHU C MO- | akTaMu
peEMy O NIEPECEUEHNUHN BbICOT | HUS 3YIOT UX B PELICHUM | CTABJICHHOM 3aja-
TPEYroJIbHUKA. 3a7a4 yen
58 Cepenun- Coznarot o6pa3 [IpumenstoT nmosry- [Tnanupyrot asnro- [IpenBuasaT nosis-
HBIN TIep- LIEJIOCTHOTO MU- | YEHHBIC 3HAHHUS TPU | PUTM BBIIIOJHEHHUA | JICHUE KOH(DIHMK-
< MEHAUKYJIISP POBO33pEHMUSI IPU | PELICHUH PA3IUYHO- | 3a/IaHUs, KOPPEKTU- | TOB MIPH HAJTUYUU
2 pelIeHny MaTe- ro BUja 3aaau PYIOT paboTy 1o pa3IUYHbIX TOYEK
o YMeTp 10Ka3bIBATh 3TH T€O- | MATHYECKHX 3a- XOAY BBIOJHEHUs ¢ | 3peHus. [Ipunu-
PEMBI U IPUMEHSTh UX IIPU naq MIOMOUIBIO YUUTENS | MalOT TOUKY 3pe-
peuieHuu 3a1ay Tuna 674 — u UKT cpencts HUsL IPYroro
59 Teopema o | 679, 682 — 686. YMeThb BbI- JHemonctpupytoT | Crposit norudecku | Paboras mo mnany, | CoTpyaHHYAIOT ¢
TOYKE Tepe- | IOTHATH IOCTPOCHHE 3aMe- MOTHBAIIMIO K TIO- | 0OOCHOBAHHOE pac- | CBEPSIOT CBOU J€il- | OJJHOKJIACCHUKAMHU
< CCUEHHUs YaTeJIbHBIX TOYEK TPEYroJib- | 3HABATEJILHON CYXJICHHE, BKIIIO- CTBHUS C LIEIIBIO, IIPY PELLIECHUN 3a-
@ BBICOT Tpe- | HUKa. NEeSTEIbHOCTH Yarollee yCTaHOBJIE- | BHOCAT KOPPEKTH- Jla4; YMEIOT BbI-
o YTOJIbHUKA. HUE IPUYUHHO- POBKH CIIyIIaTh OMIIO-
Mapadon CJIEJICTBEHHBIX CBSI- HeHTa. Popmynu-
3HaHUHI 3ei PYIOT BBIBOJIBI

25




60 CgoiicTBO [IposiBisitoT mo- AHaIU3UPYIOT U Pabotas o muiany, | CBOeBpeMEHHO
OuccekTpu- 3HABATEJIbHYIO CpaBHUBAIOT (PAKTHI | CBEPSIIOT CBOM JIeH- | OKa3bIBalOT HEOO-
CBI yria aAKTUBHOCTb, U SIBJICHUSI CTBHUS C LIEIIBIO, XOJJUMYIO B3au-
X TBOPYECTBO. BHOCSIT KOPPEKTH- MOIIOMOIIIb
= AJlexBaTHO o11e- POBKH CBEPCTHHUKAM
o 3HaTh TEOPEMBI O OMCCEKTPH- | HUBAIOT PE3YIlb-
ce yriia ¥ 0 CepeIuHHOM TaThl pabOTHI C
NEPIEHIUKYIIApPE K OTPE3KY, | MOMOILBIO KpUTE-
UX CIEACTBHUS, a TAKXKE T€O- pHUEB OLIEHKH
61 Cepenun- peMy O MepeceyeHn! BbICOT OcymecTBIA0OT BrnaneroT cmbIciio- CamMocToATENBHO BepHo ucnomns3sy-
HBIU TIep- TPEYroJIbHUKA. YMETh JOKa- | BBIOOP MEUCTBHI | BHIM UTEHUEM COCTaBJISIOT AJITO- IOT B YCTHOM U
NEHAUKYJISAP | 3bIBATh 3TU TEOPEMBI U IPU- | B OJIHO3HAYHBIX U PUTM AESATEIbHOCTH | MTUCbMEHHOU peun
A MEHATH UX IIPU PEIICHUH 3a- | HEOJHO3HAUHBIX IIpU pelIeHUN MaTeMaTHYECKue
39 nay tuna 674 — 679, 682 — CUTYaLUsIX, KOM- yueOHOI1 3a1aun TEPMUHBI.
686. YMETh BBINOTHATH O- MEHTUPYIOT U
CTPOEHHE 3aMeuaTeNbHbIX OLICHUBAIOT CBOM
TOYEK TPEYTroJIbHUKA. BBIOOD
62 Teopema o [IposiBisitoT MO- Crpost noru4ecku [IpumensitoT ycra- [IpuBoasT apry-
TOUKeE Iepe- TUBALUIO K I10- 00OCHOBAHHOE pac- | HOBJICHHBIC NIPABH- | MEHTHI B MOJIb3Y
CCUEHUS 3HaBaTEIbHOM CYXJICHHE, BKIIIO- J1a B INIAHUPOBAHUU | CBOEH TOUKH 3pe-
e BBICOT TpeE- NEeSATEIbHOCTH Yarollee yCTaHOBIIE- | CII0co0a penieHus HUS, OATBEP-
S YTOJIbHUKA MIPH PEIICHUU 3a- | HHE MPUYUHHO- KIaroT ee (akrTa-
Ja4 ¢ IpakTH4Ye- | CIEJCTBEHHBIX CBSI- MU
CKUM COJIep)KaHU- | 3ei
eM
63 Brucannas | 3HatTh, Kakasi OKpYXHOCTb [IposBisroT Mo- Crposr noruuecku | [Ipumenstor ycta- | IlpuBoast apry-
OKpPY>KHOCTb | Ha3bIBa€TCsl BIMCAHHOU B THUBALUIO K I10- 00OCHOBAHHOE pac- | HOBJICHHbIC NIPABH- | MEHTHI B [IOJIb3Y
MHOTOYT'OJIbHUK U KaKas 3HABaTEJIbHOU CYXJI€HHE, BKIIIO- Jla B INIAaHUPOBAHUU | CBOEH TOYKH 3pe-
8 OIIMCAaHHOM OKOJIO MHOI'O- NEATENBHOCTH Yarollee yCTaHOBIIE- | CII0c00a pelieHus HUS, IOATBEP-
= YTOJIbHUKA, TEOPEMBI 00 IIPU PEIICHUH 3a- | HUE IPUYUHHO- KaroT ee (akrTa-

OKPY>KHOCTH, BIIUCAHHOM B
TPEYTOJIbHUK, U 00 OKPYKHO-
CTH, OIMCAHHOM OKOJIO Tpe-

Jla4 ¢ IpaKTH4e-
CKHM COJIepKaHU-
eM

CJICACTBCHHLIX CBSI-
3el

MU
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64 CgoiicTBO YIroJIbHUKA, CBOMCTBA BIIHU- OcBauBatot Kynb- | BoccranaBnuBaroT OLeHUBaIOT CTE- Bepno ncnonb3y-
OINMCAaHHOTO | CAHHOTO U OMMCAHHOTO Ye- Typy paboThI C NPEIMETHYIO CUTYya- | TIEHb M CIIOCOOBI IOT B YCTHOH U
YeThIpex- THIPEXYTOJIbHUKOB. y4eOHUKOM, T10- L[MIO, OTIUCAHHYIO B | TOCTHKEHUS 1IeJIM B | MUCbMEHHON peun
ln YTOJIbHUKA ucka uapopma- 3agaue, nepe@opMmy- | yueOHBIX CUTyallH- | MaTeMaTUYECKHE
3 [Ipesenra- 02078 JUPYIOT YCJIOBHE, SIX, UCTIPABJISIOT TepMHHBI. Pa3nu-
- 1S MaTe- U3BJIEKATh HEO0XO- OIIMOKH C IIOMO- 4aloT B peuu code-
MaTHYECKUX numyto uHpopma- IIbIO YUUTEIs CeHHKA apryMeH-
3HaHUH 1117000) THI U (DaKTHI
65 Pemenue OcBauBatot kynb- | [Ipumensitor mony- | [Ipumarator Bose- JlatoT ajiekBaTHYIO
3az1a4 1o VYMeThb 10Ka3bIBaTh 3TH T€O- | TYpy paboTHI C YEHHbIC 3HAHUSI TPU | BblE YCUIIMS U [Ipe- | OLIEHKY CBOEMY
8 TeMe PEMBI U IPUMEHSTH TIPH Pe- y4eOHUKOM, [I0- | PEUICHUHU PA3IMYHO- | OJI0JIEBAIOT TPYAHO- | MHEHHIO
= «OKpyx- IIeHUH 3a1a4 Tuna 689 — 696, | ucka uadopma- ro BUJa 33124 CTH U MPETSITCTBUS
HOCTD. 701 -711. LA Ha MyTH JIOCTHXKE-
HUA LIeJIer
66 Kontponbe- | YMmeTh NpuMeHSITh BCE U3Y- AnekBatHo ouie- | [IpuMensitoT nmoiry- CamocTOsITENbHO C nocrarouHoi
Has paboTa | YEHHBIC TEOPEMBI IPU pellle- | HUBAIOT PE3Y/ib- | YCHHBIC 3HAHUS NPH | KOHTPOIUPYIOT MOJTHOTOM M TOY-
8 Ne 5 mo te- | Hum 3a7ay. TaThl pabOTHI C pELICHUU Pa3IMYHO- | CBOE BpeMs U HOCTBIO BBIpaka-
S Me: MOMOIIIBIO KPHUTE- | TO BHJA 33/1a4 YIIPABISAIOT UM IOT CBOU MBICITH
«OKpyx- pHUEB OLIEHKU MOCPEJICTBOM
HOCTBb) IIICbMEHHOU pedn
67 - [ToBTOpE- CucremMaTu3upyroT U 0000- OcBauBatot Kynb- | [Ipumensitor nony- | Paboras no mitany, | [lator agekBaTHyIO
68 | < HUE. [IAIOT U3yYEHHBI MaTepuan | Typy paOoThI C YEeHHBIE 3HAHUS MIPU | CBEPSIOT CBOM JIEH- | OLICHKY CBOEMY
(l\\ll YU4eOHHUKOM, [10- | PEIICHUH PA3JIMYHO- | CTBUS C LEJBIO, MHEHHIO
8 ucka uHpopma- ro BUJa 3a1a4 BHOCSIT KOPPEKTH-

805051

POBKH
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TemaTuueckoe IJIaHUPOBAHUC I10 TCOMETPUU 9 xmacc

9 kmacc

9. Bektops! 8 u

IlonsTue BCKTOpA. CrnokeHue U BbIUMTAHHE

BCKTOPOB. VYMHOXKEeHHE BCKTOpa Ha 4YHUCIIO.

[IpumeHeHre BEKTOPOB K PELLICHUIO 3a/1a4.

dopMyIHPOBAThH OMPEACIICHUS U WUTFOCTPHUPOBATE TIOHATHS BEKTOPA, €r0 JTHHBI, KOJUTHHE-
apHBIX M PABHBIX BEKTOPOB; MOTHBUPOBATH BBE/ICHHUE MMOHATHI U ICHCTBHM, CBSI3aHHBIX C
BeKTOpaMI/I, COOTBCTCTBYIOHII/IMI/I HpI/IMepaMI/I, OTHOCSIIINUMHACS K q)HSHLICCKI/IM BeKTOpHI)IM
BEJIMYMHAM; TPUMEHSTH BEKTOPBI M JCUCTBUS HAJl HUMH MIPU PEIICHUN T€OMETPUUCCKUX
3a7ad4.

10. Meton koopaunat 10 u.

Koopaunatsl Bexktopa. Ilpocreiimie 3anaum B
KOOpJIMHATaxX. Y PaBHEHUSI OKPY>KHOCTH U TIPsi-
MOI1.

OOBACHATH ¥ WLTFOCTPUPOBATH MOHATHS MPSIMOYTOJIBHON CUCTEMbI KOOP/IMHAT, KOOP/IUHAT
TOYKH ¥ KOOPJIMHAT BEKTOPA; BHIBOJUTH U MCIIOJIB30BATh P PEILICHUHU 33,124 (POpMYITBI KO-
OpIMHAT CEpEIUHBI OTPE3KA, AJIMHBI BEKTOPA, PACCTOSHU MEXKY JBYMs TOUKaMH, ypaBHeE-
HUsL OKPY’KHOCTHU U IIPSIMOM.

11. CooTHolIEHNE MEXY CTOPOHAMM U yriamMH TpeyrojpHuka. CKansipHOE IPOU3BEIEHNE BEKTOPOB. 11 .

CuHyc, KOCUHYC, TAHT€HC, KOTAaHT€HC YTJIa.
CooTHOIIEHNSI MEKAY CTOPOHAMH U yIIIaMHu
TpeyrojbHuKa. CKaJsipHOE IPOU3BEICHNE
BEKTOPOB.

DopMyIUpOBaTh U WILTIOCTPUPOBATH OIIPEENIEHHS CUHYCa, KOCUHYCA, TAHI'€HCA U KOTaH-
renca yrioB ot 0 1o 180°. BBIBOOUTE OCHOBHOE TPUTOHOMETPHYECKOE TOKIIECTBO U hOP-
MyJbl ipuBeieHusl. POpMyIIMpOBaTh U I0KA3bIBaTh TEOPEMbI CUHYCOB M KOCHHYCOB, IIPUMe-
HSTh UX MIPHU PELLICHUU TPEYTrOJIbHUKOB; OOBSICHATH, KaK HCIIOIb3YIOTCS TPUTOHOMETPHUECKHE
(opMyITbI B U3MEPUTENBHBIX padoTax Ha MeCTHOCTH. DOpMYyIMPOBAThH ONPEAETICHHS yria
MEXy BEKTOPAMU U CKaJIIPHOTO NMPOU3BEACHHs BEKTOPOB. BrIBomuTH' hopmyity ckamsip-
HOT'O MPOU3BE/ICHUs Yepe3 KOOPAMHATH BEKTOPOB; (POPMYIIMPOBATH U OOOCHOBHIBATH
YTBEPIKIECHHUE O CBOMCTBAX CKAJISIPHOTO ITPOU3BEIEHUS; UCIIOJIb30BAaTh CKAJISIPHOE IPO-
U3BEJICHNE BEKTOPOB IIPH PELICHUHU 334a4.

12.

JlnuHa OKpyKHOCTH U TIoIaAb Kpyra. 12 4.

[IpaBunbHBIE MHOTOYTOJBHUKH. [ITHA
OKPY)KHOCTH U TUIOLIA/b KpyTa.

®opMynHpoBaTh ONpPEIEICHUE NPaBUIBHOIO MHOTOYrOJIbHHMKA; (POPMYIUPOBATH U JOKA-
3bIBaTh TEOPEMBI 00 OKPY>KHOCTSIX, OIMMCAHHOW OKOJIO IPaBWJIBHOIO MHOIOYTI'OJIBHHKA U
BIMCAaHHOM B HET'O; BBIBOJUTH U UCTIOJIb30BaTh (POPMYJIBI ISl BBIYUCIICHHUS TUIOIAAN TIpa-
BUJILHOT'O MHOTOYT'OJIbHUKA, €T0 CTOPOHBI U pajiiyca BOUCAHHON OKPYKHOCTH; peIIaTh
3aj1a4d Ha MOCTPOEHHE MTPABIIIBHBIX MHOTOYTOJIbHUKOB; OOBSICHATh MOHATHS JUTHHbI
OKPY)KHOCTH M IUIOIIAJM KpYra; BIBOAUTH (DOPMYIIBI 1JIsl BEIUMCIICHUS JTIMHBI OKPYK-
HOCTH U JJIMHBI JYTH, IO Kpyra U IUIOIIAAu KPYroBOrO CEKTOpa; MPUMEHSTH 3TH
(hopMyIIbl IPU PELLICHNH 3a]1ay.

13. JIBmwxenus 8 4.
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[Tonsatue auxenus. [lapanenbHbiii mepeHoC U
IIOBOPOT.

OOBACHATH, YTO TAKOE OTOOPAXKEHHE IUIOCKOCTU Ha ce0s U B KAKOM CJIydae OHO Ha3bIBacT-
Csl ABIDKEHUEM TUIOCKOCTH. OOBSACHSTH, UYTO TAKOE OCEBass CHMMETpHs, LEHTpajbHasi CHM-
METpHsl, HapauleNIbHbIN IEPEHOC U TOBOPOT; 0OOCHOBBIBATH, YTO 3TH OTOOPa)KeHUsI IIOCKO-
CTH Ha ce0s SIBIISIOTCSI IBUKEHUAMU; OOBSICHSATD, KAKOBA CBSI3b MEKAY JBIDKCHUAMH U
HAJIOXKECHUSIMH; HMJUIFOCTPUPOBATh OCHOBHBIE BUJIbI JBUKCHUH, B TOM YHUCJIE C TIOMOILBIO
KOMITBIOTEPHBIX MIPOrPaMM.

14.

HavanpHble CBeICHNS U3 CTEPEOMETPHUH. 8 4.

MHororpanHuku. Tena 1 MOBEpXHOCTH Bpallle-
HUSL.

OOBACHSTH, UTO TAKOE MHOTOI'PAaHHUK, €r0 TpaHu, pEOpa, BEpIIMHBI, JUArOHAIM, KaKOM
MHOTOI'PaHHHMK Ha3bIBAETCS BBITYKJIBIM, YTO TAKOE N-yrojbHas Mpu3Ma, €€ OCHOBaHMUs, 00-
KOBBIE TPaHU 1 OOKOBBIE pEOpa, Kakas prU3Ma Ha3bIBACTCS MPSMOM 1 KaKasi HAKIIOHHOM, 9TO
TaKoe BHICOTA MPU3MBI, KaKas IPU3Ma Ha3bIBACTCs MapaJUICIICIUIIEIOM U KaKoH ma-
paienenunesl Ha3bIBaeTcsl NPAMOYTroiabHbIM. DOpMyIIHpOBaTh 1 00OCHOBBIBATH YTBEPIKIC-
HMS O CBOICTBE AMaroHasieil mapajuiesenuieaa u o KBaJapaTe JUaroHail NpsMOyTroJIbHOTO
napasuienenunena. OObICHATH, YTO TAKOE 00BEM MHOTOTPAHHUKA;, BHIBOAUTH (C TIOMOIIIBIO
npuniuna Kasansepn) hopmyiny 00bEMa MpIMOYroiabHOTO MapaliesIenuneaa; 00bCHSTh,
KaKOI MHOTOI'paHHMK Ha3bIBa€TCs MUPAMHJION, YTO TAKOE OCHOBAHME, BEPILHA, OOKOBBIE
rpaHu, O0KOBbIe pEOpa M BBICOTA MMPAMU/IBL, KaKasi TUpaMU/Ia Ha3bIBAeTCS PABUIILHOM, UTO
TakKoe arnodema NpaBUIbLHON MHUpaMUIbL, IPUBOAUTH GopMyTy 00bEMa mupamuabl. O0bsc-
HSITh, KAKOE TEJIO HAa3bIBACTCS IIWIIMHIPOM, YTO TAKOE €T0 OCh, BEICOTA, OCHOBAHUS, PAIHYC,
O0KOBas MMOBEPXHOCTh, 00pa3yrolne, pa3BEPTKa OOKOBOI OBEPXHOCTH, KAKUMH (hopMy-
JIaMU BBIPAXKAIOTCS 00BEM U IIJIOMIAAb OOKOBON MOBEPXHOCTH MIUHIPA. OOBICHATH, Ka-
KO€ TeJI0 Ha3bIBAETCsl KOHYCOM, UTO TaKOE €ro OCh, BHICOTA, OCHOBaHME, OOKOBasi TOBEPX-
HOCTb, 00pa3yrolme, pa3BEPTka OOKOBOI MOBEPXHOCTH, KAKMMH (DOPMYITaMH BBIPAKAIOTCS
00BEM KOHYCa U oAb 00KOBON MOBEpXHOCTU. OOBSACHATH, Kakasi MOBEPXHOCTh Ha3bI-
BaeTcs chepoil M KaKoe TEeJ0 Ha3hIBASTCS IIAPOM, YTO TaKOE paguyc U ntuaMeTp chepsl (ma-
pa), kKakum# (OpMyJIaMH BBIpaKarOTCs 0O0BEM IIapa U TIomaab cepbl; n300paxkaTh U
pacro3HaBaTh Ha PUCYHKaX MPH3MY, MapajuieNienue]], TMpaMuay, IMIHHIP, KOHYC, [ap.

006 akcroMax TUIAHUMETPHUU. 2 4.

[ToBTOpeHue. 9 u.
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XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIIBHOCTU YYCHHUKA

Coneprxanue marepu- XapakTepucTUKa OCHOBHBIX BUJIOB JICATEIHHOCTH YICHUKA
ana (Ha ypoBHE y4eOHBIX ACHCTBUI)

Hauanbhele reomeT- | OOBACHATH, YTO TaKoe OTPE3OK, Jyd, yroj. Kakue gurypbl Ha3pIBalOTCS paBHBIMH, KAK CPaBHUBAIOTCA U U3MEPSIOTCS
pUYECKHE CBENCHMS | OTPE3KHU M YIUIBI, YTO TAKOE I'PajlyC U rpaJyCcHas Mepa yria, KakoW yroJyl Ha3bIBa€TCs MPSMBIM, TYIbIM, OCTPBIM, Pa3Bep-
HYTBIM, 4TO TaKO€ CEepe/ilnHa OTpe3Ka U OMCCEKTpHCa yIila, KaKUe YIJIbl Ha3bIBAIOTCS CMEXHBIMHU U KaKUe BEPTUKAJIbHBIM.
®opmynupoBaTh 1 000CHOBBIBATH YTBEPIKICHHUS O CMEKHBIX U BEPTHKAIBHBIX yriiaXx. OOBsICHATH, KaKHe NpsSMbIe Ha3bI-
BAIOTCS MEPIEHAUKYIAPHBIMU; (POPMYIUPOBATh U OOBACHITH YTBEPXKIEHUE O CBOMCTBE JABYX HPAMBIX, NEPIEHAUKYIIAP-
HBIX K TpeTbel. M300paxkaTh M pacrio3HaBaTh yKa3aHHbIE IpocTeiiue (GUrypsl Ha YyepTexax; pelarh IpocTeiime 3ana-
YH, CBSI3aHHBIE C ITUMU NPOCTEUIIMMHU (PUTYPaAMH.

TpeyroabHUKN OOBsCHATH, KaKkas urypa Ha3bIBae€TCS TPEYTOJIBHUKOM, YTO TAKOE BEPIIUHBI, CTOPOHBI, YIJIbl, IEPUMETP TPEYrOJIbHUKA,
KaKOH TpeyrojbHHUK Ha3bIBA€TCSl PaBHOOEAPEHHBIM M KaKOHl paBHOCTOPOHHUM, KaKUE TPEYrOJbHHUKHM Ha3bIBAKOTCS PaB-
HbIMU. M300paxath 1 pacro3HaBaTh Ha YepTeKaxX TPEYTOJbHUKHU U X JIEMEHTHI; (OPMYIUPOBAThH U JI0KA3bIBATh TEOpE-
MBI O NPU3HAKAX PABEHCTBA TPEYrOJbHUKOB; OOBSICHSITH, YTO HA3bIBACTCS NEPIEHAUKYIAPOM, IPOBEACHHBIM U3 JIaHHOU
TOYKH K JaHHOU mpsiMoi. POpMyIHpOBaTh U JOKa3bIBaTh TEOPEMY O MEPIEHAUKYIIAPE K MPSMON; 0OBACHATH, KAaKUe OT-
PE3KU Ha3bIBAIOTCS MeIUaHOM, OUCCEKTPUCOM M BBICOTOW TpeyrojbHHKa. POpPMYIMpPOBATH U JIOKA3bIBaTh TEOPEMBI O
CBOWCTBaX PaBHOOEIPEHHOrO TPEYTrOJIbBHUKA; pellaTh 3aJadud, CBA3aHHBIC C NMPHU3HAKAMU PAaBEHCTBA TPEYTrOJHHHKOB U
CBOMCTBAMHM DPAaBHOOEIPEHHOIO TpeyroyibHuKa. DOpMyJIHpOBaTh ONpEAEICHUE OKPYXKHOCTH; OOBSICHATh, YTO TaKOE
LEHTP, pafinyc, XOpJa 1 JuaMeTp OKPYKHOCTH; PEIaTh IPOCTEHIINE 3aJa4l Ha IOCTPOEHUE (IOCTPOEHHE YIia, PABHOTO
JTAaHHOMY, IIOCTPOEHHUE OMCCEKTPHCHI YIila, IOCTPOCHUE NEPIIEHINKYISPHBIX IPSAMBIX, IOCTPOCHUE CEPEANHBI OTpE3Ka) U
OoJiee CIIOXKHBIE 33]1a4M, UCIIONB3YIOIINE yKa3aHHblE mpocTeiiue. ConocTaBIsaTh MMOJIyYEHHBIH pe3ylbTaT ¢ YCIOBHEM
3aJ1a4M; aHAJIU3UPOBATH BO3ZMOXKHBIE CIIyYau.

[Mapannensupie mps- | PopMyIUPOBATH OMpEEICHNUE MapalIeNbHBIX MPSIMbIX. OOBICHATH C MOMOIIBIO PUCYHKA, KaKHe YIIIbl, 00pa30oBaHHBIC
MbIe IIPU NIEPECEUEHUH JBYX MPSMBIX CEKYILEH, Ha3bIBalOTCS HAKPECTIIEKAIIUMHU, KaKUe OJHOCTOPOHHUMHM U KaKue COOTBET-
CTBEHHBIMU; (POPMYIUPOBATH U JOKA3BIBATh TEOPEMBI, BhIpaKAIOIIME MPU3HAKU MapalieTbHOCTH IBYX MpsAMbIX. O0Bbsic-
HATh, YTO TAKOE aKCMOMBI F€OMETPUM U KaKH€ aKCHOMBI YK€ HMCIIO0JIb30BAJINCh paHee; (OpMyIupoBaTh aKCHOMY Hapai-
JIENBbHBIX MPSMBIX U BBIBOJIUTH CIEACTBUS U3 Hee. DopMynHpoBaTh U TOKA3bIBATh TEOPEMBI O CBOWCTBAX MapaliebHbIX
IpsIMBIX, OOpaTHBIE TEOpeMaM O MPHU3HAKAX NapajuIeIbHOCTH, CBA3AHHBIX C HAKPECTIEKAIUMHU, COOTBETCTBEHHBIMHU U
OJIHOCTOPOHHUMHM yIJIaMU. B CBSI3M ¢ 3TUM OOBICHATH, UTO TaKOE YCJIOBHE M 3aKIIOYEHUE TEOPEMBI, Kakas Teopema
Ha3bIBAETCSl OOPATHOM MO OTHOIICHUIO K JaHHOHN Teopeme. OOBICHATH, B YEM 3aKIIIOYAETCS METOJ J10Ka3aTeIbCTBa OT
MIPOTUBHOTO; MPUBOAUTH MPUMEPHI UCIIOIB30BAHUS ITOr0 MeToAa. PemaTe 3aaun Ha BBIYMCIIEHUE, JOKA3aTEIbCTBO U
MIOCTPOEHHUE, CBSA3aHHBIE C MAPAJUICIbHBIMU MPSIMBIMU.

CootHouieHus Mexay | PopMyaupoBaTh U JI0Ka3bIBaTh TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA U €€ CIEICTBUE O BHEITHEM YIJjie TPEYTrOJIbHUKA.
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cTopoHamMM U yriamu | [IpoBoauTh Ki1acCU(pUKAIMIO TPEYTOJIBHUKOB 1O yriiaM. PopMysInpoBaTh U 10Ka3bIBaTh TEOPEMY O COOTHOLIEHUAX MEXK-
TPEYroJabHHUKA JIy CTOPOHAMH M YTJIaMH TPEYToJIbHUKA(TIpsiMoe U 00paTHOE YTBEPKICHHS) U CIICACTBUE U3 HEE, TEOpEeMy O HEPaBEHCTBE
TpeyroipHuka. opMyIupoBaTh U 10Ka3bIBaTh TEOPEMbI O CBOMCTBAX MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB(TIPSIMOYTOJIbHBIN
TPEYroNbHHK ¢ yriaoM 30°, IpH3HAKH PaBEHCTBA MPAMOYTOIBHBIX TPEYrOIBHHKOB). DOPMYIHPOBATE OMPEICICHHS Pac-
CTOSIHMSI OT TOYKH JO IPSAMOM, PACCTOSIHUSL MEXy IIapaJuleIbHbIMU NPSMBIMH. Pemare 3a1a4n Ha BBIYMCIEHUE, JOKA3a-
TEJIbCTBO U MOCTPOCHUE, CBSA3AHHBIE C COOTHOIIECHUSMU MEXAY CTOPOHAMHU M YIJIaMH TPEYrOJbHUKA U PACCTOSTHUEM
MEX]y MapajuleIbHbIMU MPSIMBIMH, IIPU HEOOXOAMMOCTH IPOBOJUTH [0 XOJy PELICHHs JTOMOJHUTENbHbIE OCTPOCHNU,
COIOCTABJISITh OJIYYEHHBIM pe3yNbTaT C YCIOBHEM 3a/iaui. B 3a1auax Ha MOCTpOEHKE UCCIIEI0BATh BOSMOXKHBIE CIIyYau.

8 Kimacc

YetripexyroabHuKkH | OOBICHATH, UTO TAKOE MHOTOYTOJIBHUK, €TI0 BEPIIHHBI, CMEKHBIC CTOPOHBI, THAarOHaIN, H300paXkaTh YETHIPEX YT OIbHUKA
Ha YepTekax; M300pakaTb M Paclo3HaBaTh MHOTOYTOJILHUKU Ha yeprexax. Iloka3piBaTh 3JIeMEHTHI MHOT'OYTOJIbHHKA,
€ro BHYTPEHHIOIO U BHEIIHIOI 001acTH; (pOpMYIHpPOBaTh OINpEAeliEHUE BBITYKIOIO0 MHOTOYIOJbHUKA; M300paxkaTh U
pacro3HaBaTh BBITYKJIbIC M HEBBITYKJIbIE MHOTOYTOJIbHUKU. DOpMynupoBaTh U JA0Ka3bIBaTh YTBEP)KICHHE O CyMME yT-
JIOB BBIITYKJIOTO MHOTOYTOJbHHUKA. OOBICHITH, KaKU€ CTOPOHBI(BEPILMHBI) HA3bIBAIOTCS MPOTUBOMNOIOKHBIMU. Dopmy-
JMPOBATH OIIPENICICHUs TapajlieIorpaMMa, Tparnelruy, paBHOOSAPEHHOM U MPSIMOYTOJIbHON Tpaneuui, npsiMoyrojibHIKa,
pomOa, KBajipaTa; paclio3HaBaTh U U300paXKaTh 3TU YETHIPEXYroiabHUKU. DOpMyIUpPOBaTh U JOKA3bIBaTh YTBEPHKICHUS O
CBOWCTBAX W NMpH3HAKaX YKAa3aHHBIX YETHIPEXYTrOJIBHUKOB. Pemiate 3a1aui Ha BBIYMCICHUE, JJOKA3aTEIbCTBO U MOCTpPOE-
HUE, CBSA3aHHBIE C ’TUMH BUJAAMH YETHIPEXYTOIbHUKOB. OOBACHATH, KAKHE JABE TOYKU HA3bIBAIOTCSI CAMMETPUYHBIMU OT-
HOCHUTEIIFHO MPSAMON(TOYKH), B KAKOM CiIydae (Urypa Ha3bIBaeTCs CHMMETPUYHON OTHOCHUTEIIEHO MPSAMOM(TOYKH) U YTO
Takoe oCch(IIEHTp) cuMMeTpun Gurypsl. [IpuBoauts mpumepsl GuUryp, 06J1a1aMNUX 0CEBON(IIEHTPAIIBHON) CUMMETPHUEH,
a TaK)Ke MPUBOJUTH IPUMEPHI OCEBON M LIEHTPATIbHON CHMMETPUH B OKPY’KaIOIIeH HaC 0OCTaHOBKE.

ITnomane OOBSICHATH, KaK IIPOU3BOJUTCS U3MEPEHUE IJIOLIAAe MHOTOYTOJIbHUKOB; (hOPMYIHpPOBaTH OCHOBHbBIE CBOMCTBA ILJIOIIA-
neil. BeiBoguTh opmynbl miomaneil napamiesorpaMMa, TpeyrojibHHKa, Tpareluy, ¢ MOMOIIbo (GopMyi Iiomanei
IPSIMOYTOJIbHUKA U KBajpaTa. @opMyIHpoBaTh U JI0Ka3bIBaTh TEOPEMY 00 OTHOLIEHUH IUIONIA/IEN TPEYroJbHUKOB, UME-
IOLIMX [0 paBHOMY yriy. @opmynaupoBarh U A0Ka3biBaTh TeopeMy Iludaropa u obpatHyto eil. BeiBoguts dopmyny ['e-
pOHa JUIsl IUIOIIAAU TpeyrojpHUKa. Pemares 3aqaun Ha BBIYMCICHHE, 10KA3aTEILCTBO M IOCTPOEHHE, CBsI3aHHbIE C (OP-
MyJaMH iomaaen u reopemoit Iugaropa.

[lonoGuble Tpeyroib- | OOBACHATH MOHATUE MPOMOPILHOHAIBHOCTH OTPe3KOB. POPMYIHPOBATH OINpPEIEICHUs TOAOOHBIX TPEYrOJIbHUKOB U KO-
HUKH b durmenta nogodus. opmyaupoBaTh M JOKA3bIBATh TEOPEMBI: 00 OTHOIICHUH TUTOMIAEH MOJOOHBIX TPEYTrOJIHHUKOB,
0 MIpHU3HAKAaX MOJ00Ws TPEYTOJIBHUKOB, O CPEIHEH TUHUHM TPEYTOJIbHUKA, O TIEPECEUYCHUH MEUaH TPEYroJbHUKA, O TIPO-
MOPIMOHAIEHBIX OTPE3KaX B MPSMOYTOJILHOM TpeyroibHUKe. OOBSICHATH, YTO TAKOE METO]| MOA00HS B 3a7a4ax Ha I10-
CTPOEHUE, U MPUBOIUTH MPUMEPHI 3TOro Metoaa. OOBICHATh, KAK MOKHO MCIIOJIb30BaTh CBOMCTBA MOJOOHBIX TPEYrOJb-
HUKOB B U3MEPHUTENBHBIX paboTax Ha MecTHOCTH. OOBSCHATH, KaK BBECTH MOHSTHE MTOAOOHS ISl IPOM3BOIBHBIX (HUTYD.
PopMyJIMPOBATH OIPEACIICHHs M WILIIOCTPUPOBATh OHITHUSL CUHYCA, KOCUHYCA M TAHT€HCA OCTPOro YIJIa MPSAMOYTOJIbHO-
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r'0 TPEYroJIbHUKA. BBIBOAMTH OCHOBHOE TPUTOHOMETPHYCCKOE TOXKIECTBO M 3HAUYCHHUS CHHYCA, KOCHHYCA, TAHT'CHCA YTJIOB
300,450,600. Pematp 3amaum, cBs3aHHBIE ¢ TTOJI0OMEM TPEYTrOJLHUKOB M HaXOXKICHHUEM HEHU3BECTHBIX 3JIEMEHTOB IMPSIMO-
YTOJIBHOTO TPEYrojbHUKA. {11 BBIYMCICHHS 3HAYCHUH TPUTOHOMETPUYECKHX (PYHKIHMH HMCIIONIB30BaTh KOMITBIOTECPHBIC
IPOTPAMMBI.

OKpyKHOCTb HccnenoBaTh B3aMMHOE PACIIONOKEHUE NMPSMON M OKPYXHOCTH. DOpMyIMpoBaTh ONpENEICHNE KacaTeIbHONW K OKpPY K-
HocTH. DOpMyIHPOBATH U T0OKA3bIBATh TEOPEMBI: O CBOMCTBE KacaTeJIbHOM, 00 OTpe3Kax KacaTelIbHBIX, IPOBEACHHBIX U3
oHOU TOYKH. DOpMyIHPOBaATh MOHATHS LEHTPAIBHOTO YIila U ITPalyCHOW MEPBI TIyTH OKPYKHOCTH. POpMyYIUpOBaTh H
JIOKa3bIBaTh TEOPEMBI: O BIIMCAHHOM YIJIE, O NPOU3BEICHUMN OTPE3KOB XOpA,. DOpMyIHpOBaTh U TOKA3BIBATH TCOPEMBI,
CBSI3aHHBIE C 3aMEUYaTEIbHBIMU TOUYKAMHU TPEYroJIbHUKA: O OMCCEKTpHCE YIia U, Kak CJIEJCTBHE, O IEPEeceYeHUN OUCCeK-
TPUC TPEYTOJILHUKA; O CEPEAUHHOM NEPIEHAUKYIIAPE K OTPE3KY U, KaK CIECICTBHE, O IEPECCUYCHUU CEPEANHHBIX NIEpIICH-
JUKYJIIpax K CTOPOHAM TPEYTOJIbHMKA; O NEPECEUECHUH BBICOT TPEYroibHUKA. POPMYINPOBATH ONPENEICHUS OKPYKHO-
CTEi, BIIMCAaHHOI B MHOTOYT'OJIbHUK M OMUCAHHON OKOJIO MHOTOYrojibHUKa. DopMyIupoBaTh U TOKa3bIBaTh TEOPEMBI: 00
OKPY’KHOCTH, BIIUCAHHON B TPEYTOJIbHUK, 00 OKPY>KHOCTH, OIIMCAHHOM OKOJIO TPEYroJIbHUKa, 00 OKPYKHOCTH, ONHUCAH-
HOM OKOJIO TPEYI'OJIbHUKA, O CBOMCTBE CTOPOH OIMCAHHOI'O YETBIPEXYrOJILHUKA, O CBOMCTBE YITIOB BIIMCAHHOI'O YETHIPEX-
yroJIbHHKA. Pemarts 3aga4n Ha BEIYUCIICHHE, 10KA3aTENIBCTBO, IOCTPOCHUE, CBA3aHHBIE C OKPYKHOCTBIO, BIINCAHHBIMH U
OINMCAHHBIMH TPEYTOJIbHUKAMHU M YeThIpeXyrojbHUKaMu. MccnenoBaTh cBoiicTBa KOH(Urypaluii, CBA3aHHBIX C OKPYX-
HOCTBIO, C IOMOUIbIO KOMIIBIOTEPHBIX IPOIPAMM.

9 kJacc

BekTopsl dopMynupoBaTh ONPEAEIEHUS U WIIOCTPUPOBATH MOHATHS BEKTOPA, €r0 JJIMHBI, KOJUIMHEAPHBIX M PaBHBIX BEKTOPOB.
BBINIOJIHATE MOCTPOEHHE BEKTOPA, PABHOI'O CYMME M Pa3HOCTH JBYX BEKTOPOB, UCIIOJIb3Ys IIPU 3TOM IPABHUIIA TPEYTOJb-
HUKa U napauienorpamma. [IpyMMeHSTh NMpaBUIO MHOTOYrOJbHMKA IIPU HAaXOXKICHUM CYMMBI HECKOJIBKHUX BEKTOPOB.
BBINIOJIHATE OCTPOEHNE BEKTOPA, PABHOT'O IIPOU3BEACHUIO BEKTOPA HA 4nCi0. [[puMeHATh BEKTOPHI U IEHCTBUS HAJl HU-
MU IIPU PELIEHUU F€OMETPUYECKUX 3a]1a4.

MeTton xoopAauHAT OOBACHATH U WLTIOCTPUPOBATH MOHATHS MPSMOYTOJBHON CUCTEMBI KOOPAMHAT, KOOPIAUHAT TOYKU M KOOPIUHAT BEKTOpA.
BbIBoiUTE ¥ MCIIONIB30BATh MPU peLIeHUH 3a7a4 (GOPMYJIbl KOOpAUHAT CepeaNHbl OTPE3Ka, JUIMHBI BEKTOpa, PacCCTOSHUS
MEXY IBYMsI TOUKaMHU, YPaBHEHHSI OKPY>KHOCTH U ITPSIMOH.

CooTHOmEHHs MeXTy | POPMyIMPOBaTH H WITIOCTPUPOBATH ONPECICHNS CHHYyCa, KOCHHYca 1 TaHrenca yrios ot 0 10 180°. BeiBoguTh 0CHOB-
CTOPOHAaMM U yIJIaMHU | HO€ TPUTOHOMETPUUYECKOE TOKAECTBO M (POpMyJibl puBeneHus. DopMyarpoBaTh U JOKa3bIBaTh TEOPEMbI CHHYCOB U KO-
TpPEYrojabHHUKA CHUHYCOB, IIPUMEHSATH UX MPHU PEIICHUH TPEYrOIbHUKOB. OOBACHATH KaK HCIOIB3YIOTCS TPUTOHOMETPHUYECKUE (HOPMYITBI
B U3MEPUTENbHBIX paboTax Ha MeCTHOCTH. POpMyYIMpPOBAThH ONpPEAEIEHUs YIila MEXIy BEKTOPAaMHU U CKAJIIPHOIO MIPOU3-
BEJICHUSI BEKTOPOB. BBIBOIUTH (OPMYITY CKaJIIPHOTO MPOU3BEIACHUS BEKTOPOB Uepe3 KOOPAUHATH BEKTOpoB. DopMynu-
poBaTh U 0OOCHOBBIBATH YTBEPXKIEHHE O CBOMCTBAX CKAJIIPHOIO Mpou3BeneHus. Vcnonabp30BaTh CKalspHOE NpOHU3BEae-
HUE MPU PELICHUH 3a4a4.

JlmHa okpyxHOCTH U | POpPMYNHMPOBATH OIPEEICHNE MPABUIBHOTO MHOTOYTOJIbHUKA. DOpPMYyIHpPOBaTh M JIOKA3bIBATh TEOPEMBI 00 OKPYKHO-
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TJIOIIAb Kpyra

CTSIX, ONMCAHHON OKOJIO NMPAaBHJIBHOI'O MHOTOYT'OJIbHMKA M BIIMCAHHOM B HEro. BeIBOAUTE U MCHOIB30BATH (hOPMYJIBI IS
BBIYMCJICHMS TUIOLAAU IIPABUIBHOIO MHOIOYI'OJIBHHKA, PaJlyca BIIMCAHHON U OIIMCAHHOM OKPYKHOCTEH. PemaTe 3a1aun
Ha IIOCTPOEHHE IIPABUIIBHBIX MHOTOYTOJbHUKOB. OOBACHATH MOHATHS AJIMHBI OKPYXHOCTH M IIJIOLIAAU Kpyra. BeiBoguTh
(bopMyIIbI 17151 BBIYMCIICHUS JJIMHBI OKPY>KHOCTH M JUTMHBI YTH OKPY)KHOCTH, IO KPYra U TUIOIIAIN KPYrOBbIX CEK-
Topa U cerMeHTa. IIpumMeHsTh 311 HopMyJIbl IPU PEIICHUH 3a/1a4.

JIBrkeHus

OOBACHATH, YTO TaKOE OTOOpaKEHUE TIOCKOCTH Ha ce0sl, U B KAKOM CJIydae OHO Ha3bIBAETCS JABMKECHHEM IUIOCKOCTH.
OOBSICHATH, UTO TAKOE OCEBasi CUMMETpPHUs, LIEHTpaIbHAsi CUMMETPHS, apauIeIbHbIN MepeHoc U MoBopoT. OOOCHOBHI-
BaTh, YTO 3TH OTOOPAXKEHHUS IUIOCKOCTU Ha ce0sl ABISAIOTCS IBUKEHUAMU. OOBSICHATh, KAKOBA CBSI3b MEX/Y JIBIKEHUSMU
Y HaJIOKEHUAMU. MITIOCTpUPOBATh OCHOBHBIE BUJbI IBUKEHHI, B TOM YHCIIE C IOMOIIBI0 KOMIIBIOTEPHBIX MPOIPAMM.

HaganbHble cBegeHUS
13 CTEPEOMETPUHU

OOBSACHATH, UTO TAKOE MHOTOTPAaHHHK, €T0 TpaHH, pedpa, BEpIIMHBL, TUaroHadn. Kakoii MHOTOrpaHHUK Ha3bIBACTCS BbI-
nykiel. YTo Takoe n- yroipHas Mpu3Ma, €€ OCHOBaHUs, OOKOBbIe TpaHHu U OokoBble peOpa. Kakas mpusma HasbIBaeTcs
HpsSIMOH, ¥ KaKasi HAKJIOHHOH, YTO TaKOe BBICOTA MTPU3MBI, KaKas MPU3Ma Ha3bIBACTCS MapajuieNeUIeIOM U KaKoi mapali-
JIeNIenuIe]] Ha3bIBaeTCsa NpAMOYToyibHBIM. DopMynupoBaTh 1 0OOCHOBBIBATH YTBEP)KIACHHS O CBOMCTBE AMaroHaiei ma-
pajutesienuneia ¥ KBaapare AUaroHain MpsSMOYTroJIbHOTO napamienenumnena. OObsICHATh, 4TO Takoe 00bEM MHOTOTpaH-
HUKa. BeiBoguts( ¢ momomrsio npuHnuna Kasanbepu) Gopmyny o0bema HpsMOYTOJbHOTO napasuienenunena. Oobsc-
HATh. Kakolf MHOTOrpaHHHUK Ha3bIBAETCS MMPAMUJIOH, YTO TAKOE OCHOBAaHHUE, BEPIIMHA, OOKOBBIC IpaHHu, OOKOBBIE pedpa,
U BbICOTa mupamusl. Kakas nmupamuga Ha3bIBaeTCs MPAaBHIBHOM, YTO Takoe anodema MpaBUIIbHOW MUpaMuIbl. 3HATH
dopmyny oobpema mupaMubl. OOBSICHATH, KAKOE TEJIO Ha3bIBACTCS IIMIIMHAPOM. 3HATh, YTO TAaKOE €r0 OCh, BBICOTA, OCHO-
BaHUs, paauyc, OOKOBas MOBEPXHOCTh, 0Opa3yrolue, pa3BepTka O00KoBOi moBepxHOCTH. Kakumu GopmynaMu BeIpaka-
ercsi 00bEeM U IUTONIa b OOKOBOW MOBEPXHOCTH MMIMHIPA. OOBICHATH, KAKOE TEJIO Ha3bIBACTCS KOHYCOM. 3HATh, YTO Ta-
KOE€ €ro 0ochb, BBICOTA, OCHOBaHUE, PaJNyc, OOKOBasi MOBEPXHOCTh, 00pa3yroIiue, pasBepTka 00koBoi moBepxHocTH. Ka-
KuMH (HOpMyITaMu BBIpakaeTcs 00beM U IUIONIAh OOKOBOH MOBEPXHOCTH KOHYca OOBSICHATH, Kakasi TOBEPXHOCTh HA3bI-
BaeTcs cpepoii U Kakoe TeJo Ha3biBaeTcs mapoM. Uto Takoe paguyc u auametp chepsoi(imapa). Kakumu popmynamu BbI-
pakaroTcsi 00beM Imapa u Iiomaas cdepsl. M300paxkaTs U pacno3HaBaTh Ha pUCYHKaxX NPU3MY, Tapajule/IenuIe, mupa-
MUY, IWIMHAP, KOHYC, mIap.
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Cucrema olleHKH IJIAHUPYEMBIX pPe3yJbTATOB

OCHOBHBIM OOBEKTOM OLIEHKH pPE3yJbTaTOB B COOTBETCTBHH ¢ TpeOoBaHusiMu CraHmapra
SIBJIIETCA CIIOCOOHOCTh K PEIICHUI0 Y4eOHO-ITO3HABATEIbHBIX U Y4eOHO-TIPAKTUUYECKUX 3a/ad,
OCHOBAHHBIX Ha M3y4aeMOM Y4eOHOM MaTepuale, C MCIOJIb30BaHHEM CIIOCOOOB JCHUCTBHM, pe-
JICBAaHTHBIX COJIEP)KAHUIO Y4EOHBIX IMPEIMETOB, B TOM YHUCIIE METalpeaMETHBIX (IO3HaBaTelb-
HBIX, PETYJIATUBHBIX, KOMMYHUKATUBHbBIX) JeHcTBUN. CHcTeMa OLEHKH IPEIMETHBIX pe3yibTa-
TOB OCBOEHUSI y4eOHOU mporpamMmsbl ¢ y4€TOM YpOBHEBOTO NOJX0ja, npuHsatoro B Cranmgapre,
MIPEAIOAracT BblACICHUE 0Aa30BOr0 YpOBHS JOCTH)KEHUN KaK TOYKM OTCUYETA MPU MOCTPOCHUU
BCEH CHCTEMBI OLIEHKH M OpPTaHU3allMi WHIUBUAYATbHON paboThl ¢ oOydarommmucs. PeanbHbie
JOCTHXKEHUSI 00y4aIOIUXCs MOT'YT COOTBETCTBOBATh 0a30BOMY YPOBHIO, @ MOT'YT OTJIMYATHCS OT
HEro Kak B CTOPOHY MPEBBIIICHHS, TAK U B CTOPOHY HEJIOCTHKEHUSI.

Jlig onucaHust TOCTHXKEHUM 00ydaromuxcsl 1enecoo0pasHo YCTaHOBUThH CIIEAYIOLIUE MSATh
YPOBHEH.

ba3oBblil ypoBEHb NOCTHKEHUN — ypOBEHB, KOTOPbII IEMOHCTPUPYET OCBOEHUE YyUEOHBIX
JEUCTBUI C OMOPHOM cHCTEMOi 3HAaHUI B paMKax quamna3oHa (Kpyra) BbIIEICeHHbIX 3a1a4. OBna-
neHre 0a30BbIM YPOBHEM SIBIISIETCS JOCTATOUHBIM ISl TIPOJIOJDKEHUST OOYYEHUS Ha CIICAYIOMICH
CTYIEeHHU 00pa30BaHUs, HO HE MO NPOPUILHOMY HampaBieHuto. JlocTiwkeHuto 0a30BOro ypoBHs
COOTBETCTBYET OTMETKA «YJOBJIETBOPUTEIBHO» (UM OTMETKA «3», OTMETKA «3aUTCHO»).

[IpeBblieHre 6a30BOr0 ypOBHS CBUAETENBCTBYET 00 YCBOCHHUHU OMOPHOW CHUCTEMBI 3HAHUH
Ha YPOBHE OCO3HAHHOT'O NMPOU3BOJILHOTO OBJAJACHUS yUeOHBIMU JEUCTBUAMMU, a TAaKXKE O KPYyro-
30pe, MUpoTe (MK U30MpaTenbHOCTH) UHTEpecoB. LlenecooOpa3Ho BBIAECTUTH CIEIYIOLIUE J1Ba
YPOBHSI, NpEBbIIIAIONINE OA30BBIN:

* [IOBBIIIEHHBIN YPOBEHb JOCTHKEHHS IUIAHUPYEMBIX PE3YJIbTAaTOB, OLEHKA «XOpOIIO0» (OTMET-
Ka «4»);

* BBICOKUH YpOBEHb JIOCTHIKEHHUS IJIAHUPYEMBIX pPE3YJIbTaTOB, OIIEHKAa «OTIMYHO» (OTMETKa
«5»).

[loBpIIEHHBIN ¥ BBICOKMHM YPOBHM JOCTHKEHHS OTJIMYAOTCS I10 MOJIHOTE OCBOEHUS IUIAHU-
PYEMBIX PE3yJabTaTOB, YPOBHIO OBIAJCHUS YU€OHBIMU JACHCTBUAMHU U CHOPMUPOBAHHOCTHIO MH-
TEpecoB K JaHHOH NMpeIMEeTHON 00JIacTH.

NnauBuayanbHble TPAaeKTOpUU OOy4YeHHUS OOYy4aroUMXcs, JEMOHCTPUPYIOLUIMX MOBBILIICH-
HBIA U BBICOKMI YPOBHU JOCTIKEHHH, 11e7eco00pa3Ho (OpMUPOBATH C YIETOM UHTEPECOB ITHX
oOyuaromuxcsi ¥ uX IUlaHoB Ha Oynyimee. [Ipy HanUuuM ycTONYMBBIX MHTEPECOB K y4EOHOMY
MIPEIMETY ¥ OCHOBATEJILHOM MOATOTOBKH IO HEMY TaKue 00y4aroIuecss MOTYT ObITh BOBJICUCHBI
B MPOEKTHYIO JESATENBHOCTh MO MPEeAMETYy U COPUEHTHUPOBAHBI Ha MPOJOJDKEHHE OOy4YeHHs B
CTapIIMX KJIACCax M0 JaHHOMY IPOQHITIO.

YpoBeHb TOCTIKEHUN HUXKE 0a30BOTO:

* HU3KUI YPOBEHb JOCTUKEHUM, OLICHKA «HEYIOBIETBOPUTEILHO) (OTMETKA «2»);

Henoctmwxkenne 6a30Boro ypoBHs (MOHMKECHHBIM M HU3KUWA YPOBHHU JOCTHXKCHHH) (DUKCUPY-
€TCs B 3aBUCUMOCTH OT 00bEMA U YPOBHSI OCBOCHHOTO M HEOCBOCHHOTO COJIEPKaHMs IIPEeIMETA.

Kak mpaBuiio, HOHMKEHHBIH YPOBEHb TOCTHKEHUN CBUIIETENBCTBYET 00 OTCYTCTBUM CUCTE-
MaTHUYECKOW 0a30BOM MOATOTOBKH, O TOM, YTO OOYYaIONIMMCS HE OCBOCHO JaK€ U TOJIOBUHBI
IUTAHUPYEMBIX Pe3ylIbTaToOB, KOTOpPbIE OCBAMBAECT OOJBIIMHCTBO OOYYAIOUIUXCS, O TOM, 4YTO
UMEIOTCSI 3HaYMTEIbHbIE NMPOOesbl B 3HAHUAX, JNaibHelIIee oOydeHue 3arpyaneHo. [Ipu stom
00y4aroIUiCs MOKET BBINOJIHATH OTAENbHBIEC 3a/1aHUs MOBBIIIEHHOTO YpoBHA. JlaHHas Tpymnmna
oOyuatromuxcst (B CpelHeM B X0J1e 00ydeHHs cocTapistomas okoiio 10%) Tpedyer crienuanbHON
JTUArHOCTHKY 3aTPyJHEHUI B 00yueHUH, MPOOEIOB B CUCTEME 3HAHUN M OKa3aHUU LieJieHanpaB-
JICHHOM MTOMOIIIY B IOCTHKEHUU 0a30BOT0 YPOBHHI.

Huskuii ypoBeHb OCBOCHHUSI TIAHUPYEMBIX PE3yJIbTATOB CBUACTEIBCTBYET O HAIUYUU TOJIb-
KO OT/EJIbHBIX (pparMeHTapHBIX 3HAHUM 110 MPEAMETY, JajibHelee 00yueHue MpakTUIeCKu He-
BO3MOXKHO. O0y4aronmcsi, KOTopble JEMOHCTPUPYIOT HU3KUN ypOBEHb NOCTHXKEHUH, TpeOyeT-
Csl crienMajIbHasl TIOMOIIb HE TOJBKO M0 y4eOHOMY MpeaAMETY, HO ¥ 110 (POPMHUPOBAHUIO MOTHBA-
MU K 00YYEeHHIO, Pa3BUTHUIO MHTEpPECA K U3y4aeMOil MpeIMeTHO 00JacTH, TOHUMAHUIO 3HAYU-
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MOCTH TpeAMeTa JUIsl )KU3HU U Ap. TOJIBKO Hanu4yue MOJIOKUTEIbHON MOTHBALMM MOYKET CTaTh
OCHOBOH JINKBUJAIIMY TIP00OEIOB B 00YUESHUH /IS JTaHHON TPYIIBI 00yJIarOIUXCS.

OnucaHHBIN BBILIE MTOAXOJ] LI€IECO00Pa3HO MPUMEHATh B XOJ€ PA3JIMYHBIX MPOLELYp OLe-
HUBAHHA: TEKYIIETO, TPOMEKYTOUHOTO U HTOTOBOTO.

Jlis hopMHUpPOBaHKS HOPM OLICHKH B COOTBETCTBUU C BbIJIEJICHHBIMU YPOBHSAMHU HEOOXOIUMO
OIKCaTh JOCTMXKEHUsS o0ydaromierocsi 0a30Boro ypoBHs (B TepMUHAX 3HAHHWHA U YMEHHUi, KOTO-
pble OH JOJDKEH IPOAEMOHCTPUPOBATH), 32 KOTOpbIE O0ydarouuiics 0OOCHOBAHHO MOJy4aeT
OLIEHKY «YAOBIETBOPUTENbHO». [locime 3Toro ompenenstorcs U COAEPIKATENbHO OMMCHIBAIOTCS
0osiee BBICOKME WM HU3KHE YPOBHM JAOCTHKEHMHA. Ba)kHO akleHTUpoBaThb BHHUMaHHE HE Ha
omuOKax, KOTOPbIE c/Ieal 00yJaromMics, a Ha YUeOHBIX TOCTHKCHUSAX, KOTOpbIe 00ecIeynBa-
10T IIPOJIBUKEHUE BIEPEN B OCBOCHUHM COJIEpKaHUs 00pa30BaHusl.

JUist OLeHKH AWHAMHUKH (OPMHUPOBAHMS TMPEIMETHBIX PE3yIbTaTOB B CHUCTEME BHYTPHIII-
KOJIBHOT'O MOHUTOPUHIa 00pa30BaTeIbHbIX JOCTH)KEHUI 1esecoo0pa3Ho GpUKcHpoBaTh U aHATU-
3UpOBaTh JAaHHBIE O CPOPMUPOBAHHOCTH YMEHUN M HABBIKOB, CIIOCOOCTBYIOIIUX OCBOCHHUIO CH-
CTEeMaTUYECKUX 3HAHUH, B TOM YHCIIE:

* IEPBUYHOMY O3HAKOMJICHUIO, OTPAOOTKE M OCO3HAHUIO TEOPETUUECKUX MOJENEH U NOHATUI
(oOmeHayuHbIX ¥ 0a30BBIX JUIsl TAHHOM OO0JIACTH 3HAHUS), CTAHIAPTHBIX aJITOPUTMOB U IpoLie-
AYp;

* BBISIBJIGHUIO M OCO3HAHUIO CYIIHOCTH U OCOOEHHOCTEH M3ydaeMbIX OOBEKTOB, MPOLIECCOB U
SIBIICHUH JIEHCTBUTEIBHOCTH (TIPUPOIHBIX, COIUATBHBIX, KYJIbTYPHBIX, TEXHUYECKHUX U Jp.) B CO-
OTBETCTBHU C COJAEP>KaHUEM KOHKPETHOTO Y4eOHOro IMpeaMeTa, CO3JIaHHI0O U HCIOJIb30BAaHUIO
MojieNiel 3y4aeMbIX OOBEKTOB U MTPOLIECCOB, CXEM;

* BBISIBJICHUIO U aHAJIM3Y CYLIECTBEHHBIX U YCTOMYMBBIX CBSI3€H U OTHOILEHUH MEX]y 00bEK-
TaMU U NPOLIECCAMHU.

[Ipu 3TOM 0053aTEIBHBIME COCTABIISIONIMMU CUCTEMbI HAKOIJICHHOW OLEHKH SIBIISIOTCS Ma-
TEpUAJIbL:

* CTApTOBOM TMAarHOCTUKH;

* TEMaTHYECKUX M HTOTOBBIX IPOBEPOUYHBIX pabOT IO BceM Y4eOHBIM TpEeMETaM;

* TBOpYECKUX palboT, BKJIOUas ydeOHbIE UCCIICOBAHUS U yUEOHbIE TPOCKTHI.

Pemienne o HOCTIKEHUH MM HETOCTHYKEHUH TUIAHUPYEMBIX PE3yIbTaTOB MIIM 00 OCBOCHUU
WIA HEOCBOCHMM Y4eOHOTo MarepHaja MPUHHMAETCs Ha OCHOBE Pe3y/IbTAaTOB BBITIOJHEHUS 3a-
naHuil 6azoBoro ypoBHS. Kutepuil nocTikeHus/ocBoeHHs yuyeOHOro MaTepuaia 3aiaércs Kak
BbINosiHeHNE He MeHee 50% 3amanuii 6a30Boro ypoBHs wiy noixydeHue 50% oT MakCHMaJIbHOTO
OaJta 3a BBITIOJTHEHHUE 3aJJaHU 0a30BOTO YPOBHSI.

Onenka 3HAHUH M YMEHUH yYaluXxcs M0 reoMeTpUH.
1. Conepxanue u o0beM MaTepHualia, MOJJIEKAIIEro MPOBEPKe, ONpeesseTcsl Mporpam-
Moii. [Ipu mpoBepke yCBOEHHS MaTepualia HY)KHO BBISBISATH IOJHOTY, MPOYHOCTH YCBOCHUS
y4JalluMUCs TEOPUU U YMEHUS IPUMEHSATh €€ Ha IPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYyallu-
AX.

OcHOBHBIMU ()OpMaMH MPOBEPKHU 3HAHUM M YMEHUH ydallluXcs 110 T€OMETPUH SIBISIOTCA
MMCbMEHHAsl KOHTPOJIbHAs paboTa U YCTHBIN Ompoc.

Ilpu olleHKe MUCHMEHHBIX M YCTHBIX OTBETOB B IEPBYIO OYEpE]lb YUMTHIBAIOTCS MOKa3aH-
HBIE yJallUMKCS 3HaHUS M yMeHus. OLeHKa 3aBUCUT TaKXKe OT HAIWYMS W XapaKTepa Morperll-
HOCTEH, TOMYIEHHbIX yYalllUMHCS.

Cpenu morpenHoCTe BBIACISIOTCS OMIHOKHA U HeJo4YeThl. [lorpeHoCTh cCUuTaeTest Ommo-
KO, eciii OHa CBUJETEIbCTBYET O TOM, YTO YUEHHK HE OBJIAJIE]] OCHOBHBIMU 3HAHUSIMH, YMEHU-
SIMH, YKa3aHHBIMHU B TIPOTPaMMe.

2. K HegodeTraM OTHOCSTCS MOTPELIHOCTH, CBUJIETENBCTBYIOIIME O HELOCTATOYHO MOJTHOM
WIA HEJAOCTATOYHO NMPOYHOM YCBOCHHWM OCHOBHBIX 3HAHWW M yMEHHWH WJIM 00 OTCYTCTBUH 3HA-
HUH, HE CUMTAIOIIMXCS B MPOrpaMMe OCHOBHBIMU. Henouetamu Takke CUMTAIOTCA: MOIPEIIHO-
CTH, KOTOpbIE HE MPUBEIH K UCKAKEHHUIO CMbICIIA MOJIYYEHHOTO YUEHUKOM 3aJJaHus WK criocoda
€ro BBIIIOJHEHUS; HEAKKypaTHas 3aliCh; HEOPE)KHOE BHIMOIHEHUE YEPTEXa.
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I'panunia Mex 1y OmMOKaMHU U Hel0UYeTaMH SIBJIIETCSI B HEKOTOPOil cTeneHu ycinoBHoU. [Ipu
OJTHUX OOCTOSITETICTBAX JOMYIICHHAS YYAIIUMUCS MOTPEIIHOCTh MOYKET PACCMATPUBATHCS YUH-
TeJIeM Kak OlIMOKa, B Ipyroe BpeMs U MU APYTruX 0OCTOATEIbCTBAX — KaK HEl0YeT.

3. 3amaHus AJ8 YCTHOTO M IMUMCBMEHHOTO ONpOCa y4alllUXCsl COCTOAT M3 TEOPETUUYECKUX
BOIIPOCOB U 3aad4.

OTBET Ha TEOPETUYECKUI BOIIPOC CUUTAETCS OE3YIpPEUHBIM, €CIIU 10 CBOEMY COAECPKAHUIO
MIOJTHOCTBIO COOTBETCTBYET BOINPOCY, COAEPXKUT BCE HEOOXOAMMBIE TeOpeTHUecKue (aKThl s
00OCHOBAHHBIC BBIBOJIBI, @ €TI0 U3JI0KEHHE M MUChbMEHHAs 3alMCh MaTEMAaTUYECKH TPaMOTHBI U
OTJIIMYAIOTCS ITOCIIEN0BATEIBHOCTBIO U aKKYPaTHOCTBIO.

Pemenune 3amaun cunrtaercs O€3ympedHbIM, €CIIU MPABIILHO BBIOpAH CIIOCO0 peleHus, ca-
MO pEIIEHUE COIPOBOKAAECTCS HEOOXOIUMBIMU OOBSICHEHUSIMU, BEPHO BBINOJIHEHBI HYKHbIE BbI-
YHCIICHHUS U IPeo0pa30BaHusl, MOyYeH BEPHBIN OTBET, MOCIIEI0BATEIHLHO U aKKYPAaTHO 3aIIUCAHO
pelIeHue.

4. OueHkKa OTBeTa y4allerocsl Ipyu YCTHOM U MUCBMEHHOM OIIPOCE MPOBOAMUTCS I10 HATH-
0aJUIbHOM cucTeMe, T. €. 32 OTBET BBICTaBJIAETCS O/IHA U3 OTMETOK: 1 (110X0), 2 (HeyAOBIETBO-
pUTENBHO), 3 (YIOBIETBOPUTEILHO), 4 (XOpoLIo), 5 (OTIIMYHO).

5. Yuutenb MOMET MOBBICUTh OTMETKY 3a OPUIMHAJIBHBIM OTBET HA BOIIPOC WJIM OpPUTH-
HaJbHOE pEIleHUE 3aJlayl, KOTOPbIE CBUAETEILCTBYIOT O BHICOKOM MaTe€MaTH4YE€CKOM pa3BUTUU
yJallerocsi; 3a peuieHue 0osiee CI0XKHOM 3a1auM WM OTBET Ha 0oJiee CIOXKHBIA BONpOC, Mpe -
JIOKEHHBIE y4alleMyCsl JIONOJHUTENBHO MOCJE BHIITOJHEHUS UM 33/IaHUH.

Kpurepuu omubdok

1) K rpy0sl M ommbkaM OTHOCATCS OLIMOKH, KOTOpPble OOHAPYKMBAaIOT HE3HAHUE ydYallu-
Mucs (hopmyi, MpaBuil, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHHE MX MPUMEHATh; HE3HAHUE NPU-
€MOB peIlIeHUs 33/a4, pacCMaTPUBAEMbIX B yUEOHHMKAX, a TAKXKE BbIUUCIUTENbHbIE OIINOKH, €C-
JI OHY HE SABJIIOTCS OIIUCKOM;

2) K HerpyObl M ommOKaM OTHOCSITCS: TIOTEps] KOPHS WJIM COXpPaHEHHE B OTBETE IOCTO-
POHHETO KOpHSI; 0TOpachiBaHKe 6€3 0OBSICHEHUH OHOTr0 U3 HUX U PaBHO3HAYHBIE UM;

3) K HemodeTa M OTHOCSATCS: HEPAIMOHAIBLHOE PEUICHUE, ONMHUCKHU, HEAOCTATOYHOCTh WIIN
OTCYTCTBHE MOSICHEHU1, 000CHOBaHHI B PELICHUSX.

OneHka yCTHBIX OTBETOB yYalllUXCs

OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIN YUEHHUK:

* TOJIHO PAcKphUI COAepKaHHe MaTepHuaja B o0beMe, MPelyCMOTPEHHOM MporpamMMon u
yU4eOHUKOM,

* W3JI0’KWJI MAaTEPUajl TPAMOTHBIM SI3bIKOM B OIPEJEICHHON JTOrMYECKON MOCIIEN0BATEIbHO-
CTH, TOYHO HUCIIOJIb3Yysl MaTEMATHUECKYIO0 TEPMUHOJIOTUIO U CUMBOJIUKY;

* IPaBUIBHO BBINIOJIHUII PUCYHKH, YEPTEXKHU, TPAPUKH, COTYTCTBYIOLIIE OTBETY;

* [I0Ka3aJl YMEHHME WLIIOCTPUPOBATh TEOPETUUECKHUE IOJIOKEHUS KOHKPETHBIMHM IpUMeEpa-
MU, IIPUMEHATH UX B HOBOW CUTYallUU IIPY BBIIIOJHEHUH NIPAKTUYECKOTO 3aJaHMS;

* IPOJEMOHCTPHUPOBAT C(POPMUPOBAHHOCTH U YCTOWYMBOCTH UCIIOIB3YEMbIX IIPU OTPabOTKE
YMEHHH U HAaBBIKOB, YCBOCHHE PAHEE U3YYCHHBIX COIIYTCTBYIOIINX BOIIPOCOB;

* OTBEYAJl CAMOCTOSITEIILHO 0€3 HAaBOIAIIMX BOIPOCOB yUHTeNs. BO3MOXHBI O/lHA - JIBE HE-
TOYHOCTH IPU OCBELICHUH BTOPOCTEIIEHHBIX BOIPOCOB WM B BBIKJIAJKaX, KOTOPbIE YYEHHUK JIET-
KO MCIPaBUJI 10 3aMEYAHUIO YUUTEIS.

OTBeT OLIeHUBAETCSI OTMETKOM «4», €ClIi OH yJOBJIETBOPSIET B OCHOBHOM TPeOOBAHUSAM Ha
OLIEHKY «5», HO IIPH 3TOM MMEET OJIMH U3 HEJOCTATKOB!

* B U3JIOXKEHUHU JOMYLIEHbl HEOOJbIINE MPOOesbl, HE MCKAa3UBIIME MAaTEeMaTHYECKOE CO-
Jiep’)KaHuE OTBETA;

* JOIYILEHBI OJUH — [IBa HEJ0UETa IPU OCBEIICHUHA OCHOBHOI'O COZEP KAHUS OTBETA, UCIIPAB-
JIEHHbIE TI0 3aMEUYAHUIO YUUTEIS;
* JIONYyLIeHbI OIMOKa WK 0oJiee IBYX HEJOYETOB IPH OCBELICHUH BTOPOCTENEHHBIX BOMPO-
COB WMJIM B BBIKJIQJIKaX, JIETKO UCIIPABIICHHBIE 10 3aMEYAHUIO YUUTEIS.
OtmeTka «3» CTaBUTCS B CIEAYIOIIUX CIydasx:
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* HETIOJIHO WJIM HETOCJIEA0BATEeIbHO PACKPBITO COACP)KaHUE MaTepualia, HO TIOKa3aHo o01Iee
MMOHUMAHUE BOIPOCA U MPOJEMOHCTPUPOBAHBI YMEHHUS, IOCTATOYHBIC ISl TaJIbHEUIIIErO yCBOE-
HUS POTPAMMHOT'0 MaTepHraa,;

* UMEJIUCh 3aTPYAHEHUS WIH JIOMYIIEHBI OUTMOKMA B OMPE/IEICHUN OHITHH, UCTIOIb30BaHUH
MaTeMaTHYEeCKOW TEPMHUHOJIOTHH, YepTeXaX, BBIKIAJKaX, WCIPABICHHBIC IOCJIE HECKOJIbKHX
HaBOJISAIIUX BOMPOCOB YUUTEIS;

* YYCHHK HE CIPABHWJICS C MPUMEHEHHEM TECOPUU B HOBOW CUTYAIIMH IIPH BBITIOJIHCHUH TTpaK-
TUYECKOTO 3a/IaHUsI, HO BBITIOJTHUII 33JIJaHUS 0053aTEIILHOTO YPOBHS CIIOKHOCTH I10 TAHHOU TEME;

* NP 3HAHUU TEOPETUYECKOrO0 MaTepuajia BBIABICHA HEA0CTaTOYHas C(HOPMHUPOBAHHOCTH
OCHOBHBIX YMEHHI U HABBIKOB.

OtMmeTKa «2» CTaBUTCS B CIEAYIOIINX CIydasK:

* HE PAaCKPBITO OCHOBHOE COJICpKAHHUE y4eOHOT0 MaTepHala;

* oOHapyXeHO HEe3HAHHE WM HETOHMMaHHE YYeHHUKOM Ooublied uiu Haubosiee BaKHON
4acTH yueOHOro MaTepuara;

* JIOMYIICHbI OIIMOKK B OINpPEAENICHUU MOHATHH, MPU HCIOJIb30BAHUM MaTeMaTH4eCKOU
TEPMUHOJIOTHH, B PUCYHKAX, YepTeKax WiIM rpadukax, B BBIKJIAJIKaX, KOTOPbIE HE MCIPABJICHBI
[10CJI€ HECKOJIBKUX HABOASIINX BOIIPOCOB YUUTEIIS.

OtMeTKa «1» cTaBUTCS, €CIU:

* Y4YeHHK OOHapy>KWJ MOJHOE He3HAHUE W HETIOHMMAaHHe U3yd4aeMoro ydeOHOTO Marepua-

Jla WIK HE CMOT OTBETHTh HU Ha OJMH U3 MOCTABJICHHBIX BOIIPOCOB 10 N3y4a€MOMY MaTepuaiy.
OrneHka TUChbMEHHBIX KOHTPOJIBHBIX Pa00T yJaluxcs
OTMeTKa «5» CTaBUTCS, €CIIU:

* paboTa BBINIOJIHEHA TIOJTHOCTHIO;

* B JIOTHYECKHUX PACCYXJICHUSIX U 000CHOBAHUM PEIICHUSI HET TPOOEIIOB M OIITHOOK;

* B PEIICHUU HET MAaTeMaTUYECKUX OMIMOOK (BO3MOXKHA OJJHA HETOYHOCTH, OMUCKA, HE SB-
JISFOTNASICS CJICICTBUEM HE3HAHUS UM HEMOHUMAaHUs yueOHOTO MaTepuana).

OtMeTKa «4» cTaBUTCS, €CIIU:

* paboTa BBIMIOJIHEHA TTOJTHOCTHIO, HO 0OOCHOBAHUS IIArOB PEIICHUS HEIOCTATOYHBI (€CITH
yMeHHe 000CHOBBIBATH PACCYKIEHUS HE SIBISLIOCH CIIEIMATLHBIM 00BEKTOM MPOBEPKH);

* JOMYIIEHAa OJIHA ONIMOKA WJIM JBA-TPH HEI0YETa B BBIKJIAJIKAX, PUCYHKAX, UePTEkKaAX HITH
rpadukax (eciv 3TH BUJIbI paObOTHI HE SBISUIUCH CIIEITUAIBHBIM 00BEKTOM IIPOBEPKH).

OtMmeTKa «3» CTaBUTCS, €CIIH:

* JIOMYyIIEHBI O0Jee OHOW OMMOKHU WK O0Jiee IBYX-TPEeX HEOUYETOB B BBIKIAIKAX, YepPTeE-

Kax WK TpaduKax, HO yUaIIUiCs BIaieeT 00s3aTeIbHBIMUA YMEHHUSIMU TI0 TIPOBEPSEMON TEME.
OTMeTKa «2)» CTaBUTCS, €CIIU:

* JIOMYIIEHBI CYIIIECTBEHHBIE OIMMOKH, TTOKA3aBIINeE, YTO YUAITUICS HE BIAJCET

00s13aTeNTbHBIMA YMEHHUSIMHY 110 IAHHOM TeMe B TIOJTHOUW Mepe.
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MatepuanbHO-TEXHUYECKOE 0OecrieueHrue 00pa3oBaTeIbHOIo

mporecca

MarepuanbHO- TEXHHYE-
ckas 0asza

YyebHo-MeToanyeckas 0asa

HHdpopMannoHHO- KOMMYHH-
KaTuBHAas 0a3a

[TepcoHaIbHBIN KOMITBIO-
TEp C MPUHTEPOM
MynbTUME IMATIPOEKTOP C
JKpaHOM

HNHurepakTuBHAsA qOCKa
unu npuctaska MIMIO
AyauTopHasi JocKa ¢ Mar-
HUTHOW MOBEPXHOCTHIO U
HabopoM npucnocoOJe-
HUH A7 KperuieHus tao-
T

Jlocka MarHuTHast ¢ KOOp-
UHATHOU CETKOU
KoMIiekT MHCTpyMeHTOB
KJIACCHBIX: JINHEHKA,
TPAHCIIOPTHUD, YTOJIb-
1ik(30°,60%), yronb-
unk(45°,45°), nupkys
Kommiekt crepeomerpu-
YECKUX TeI

Habop nnanumetpuye-
CKuX (uryp

Kommnekt Tabmur mo
reometpud (7 - 9 Kiaccel).
[Tnomanu mockux ¢u-
r'yp, FEOMETpUS Tpe-
YTOJIbHUKA U YEThIpeX-
YTOJIBHUKA.

KommnekT noptperoB s
KaOWHEeTa MaTeMaTUKH

VYuebHuk «I eomerpus 7 Kiacc»
Agtopsl: JI. C. AtanacsH, B. ©.
byry3os, C. b. Kagomues, JI. C.
Kucenesa

VYuebHuk «I'eomerpus 8 Kiacc»
Astopsl: JI. C. Atanacss, B. @.
byry3os, C. b. Kagomues, JI. C.
Kucenesa

VYuebnuk «I'eomerpus 9 kimace»
Astopsl: JI. C. Atanacsh, B. @.
byry3os, C. b. Kagomues, JI. C.
Kucenes

Junaktuueckue MaTepHalbl 10
reometpun 7 kinacc / b. I'. 3uB, B.
M. Meiinep

JAunaktuueckue MaTepualbl IO
reometpun 8 knacc / b. T'. 3uB, B.
M. Meiinep

Hunaktuueckue MaTepHalbl 10
reometpun 9 kiacc / b. I'. 3uB, B.

M. Meiinep

CD-ROM «I'eomerpus 7
KJIacc»: MyJIbTUMEIUIHOE
MPUIIOKEHUE K YICOHUKY
CD-ROM «I'eomeTpus 8
KJIACC»: MYJIbTUMEIUMHOE
NPUIOKEHUE K YUIEOHUKY
CD-ROM «I"eometpus 9
KJIacc»: MyJIbTUMEIUIHOE
IPUJIOKEHUE K YUEOHUKY

Jnst oGecrieyeHns I0I0TBOPHOTO YU€OHOT0 Mpoliecca MpeIrnoaaracTcs UCIoIb30BaHUe HH-

(dbopmanu U MaTepuanoB cieayromux NHTepHeT — pecypcos:

MunuctepctBo o6pazoBanus PO
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

[legarornyeckast Mmactepckas
http://teacher.fio.ru
http://www.sumirea.ru/narticle702.html
http://www.it-n.ru/

http://pedsovet.org/
http://www.uchportal.ru/
*Merasanuknonenus Kupuina u Medoaus
U, HAIIpUMeEp:

http://mega.km.ru

TectupoBanue online: 5 - 11 knacchbl
http://www .kokch.kts.ru/cdo/
http://uztest.ru/

Hosele TexHONMOrNMN B 00pa3oBaHuy
http://www.int-edu.ru/

CalThl « DHIUKIIONEINY DHIIUKIIOIIE-

http://www.encyclopedia
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