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IlosicuuTebHAS 3aIKCKA.

Pabouas mporpamma ydebHoro npeamera «I'eomerpum» B 7-9 kitaccax coctaBieHa B COOTBETCTBUU:

¢ TpeboBanmsiMu DeepaTbHOTO TOCYJAPCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEro 0O0pa30BaHUs, YTBEPKIACHHBIM NMpPHUKa30M MHHHCTEPCTBA
obpazoBanus u Hayku PD ot 17.12.2010 1. Ne 1897 (¢ usameHeHussMu u jgonojHeHusMH oT 26.11.2010 Ne 1241, ot 22.09.2011 Ne 2357, ot
18.12.2012 Ne 1060, ot 29.12.2014 Ne 1643, ot 18.05.2015 Ne 507),

» ¢ OcHOBHOIT 00pa30BaTEILHO MPOrpaMMoit ocHOBHOTO ob1iero oopazoBanust [ BOY OOILL Ne 23 r.o. Yanaesck,

C mporpamMMoii Kypca reoMeTpun i /-9 KiiaccoB: mocoOue st 00Iieo0pa3oBaTebHBIX YUpEKICHUN/ cocTaBuTelh bypmuctposa T.A. .-
M.: IIpoceemenue, 2018

* VYyeOnuk: Aranacst JI.C., byry3os b.®. 'eomerpus 7-9knaccel - M: Ilpocsenienue, 2018

Pabouas nporpamMmMa 10 npeamMeTy «FGOMGTDI/IX» OPUCHTHUPOBAHA HA YYaAIIIUXCA 7-9-BIX KJIACCOB. yDOBCHI) HN3YUYCHHUA ITPEAMETA - 0a30BbIN.

KJIacc YacoB B HEZIEITIO YacoB B roj
7 xmacc 2 68
8 Kmacc 2 68
9 kacc 2 68




I[Inanupyembie pe3yabTaThl 00yUeHUsI PeMeTa reoMeTpuu /-9 kiace

PesynbraTtel 00y4eHus: mpeacTaBieHbl B TpeOOBaHUSAX K YPOBHIO MOJATOTOBKH M 33Jal0T CUCTEMY HTOTOBBIX PE3yJIbTaTOB oOyueHHs. Pe3ymbraTh
JOJKHBI IOCTUYD PEIICHUS MPAKTUYECKUX 3aJay, CBSI3aHHBIX C HaXOXKICHUEM I'eOMETPUUYECKUX BEIMYMH (MCHOJIb3Ys MPU HEOOXOIUMOCTH CIIPABOUYHUKU
U TEXHUUYECKHUE CPEACTBA). A Takke IOCTPOCHMM TIeOMETPUYECKMMH HHCTPYMEHTaMU (JIMHEWKa, YrOJbHUK, LHUPKYJb, TPAHCIOPTHUP); BIaJCHUS
MPAKTUYECKHUMH HaBBIKAMH MCIOJIb30BAaHUSI TEOMETPUUECKUX MHCTPYMEHTOB IS n300paxeHus ¢uryp. M Takxke HaxX0KIEHUS JUIMH OTPE3KOB U BETUUYHUH
YTJIOB.

7 kJaacc

Harasignasi reomerpust
OOyyarommiics Hay4duTcs:
1) pacnio3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOJICIISIX M B OKPYIKAFOIIEM MHUPE IUIOCKHE U TIPOCTPAHCTBEHHBIC TeOMETpUYeCKUe QUTYpBL;
2) pacro3HaBaTh Pa3BEPTKH KyOa, MPAMOYTOIBHOTO MapaslIe/ICuIeIa, IPABUIbHON MUPAMUJIBI, IMIMHAPA K KOHYCA;
3) onpesenATh 10 JMHEHHBIM pa3MepaM pa3BEPTKH GUTypbI TMHEHHBIC pa3Mepbl caMoil GUTYpbl U HA00OPOT;
4) BBIYHCIIATH 00BEM MPSIMOYTOJILHOTO MapayIeenuIe a.
Oo0yuawoiuiicst nosyuum 603MOHCHOCHb:
5) BbIYUCTIAML 00BEMBL npocCmMpanHCmMeEERHbIX ceOMeMPUUECKUX qbueyp, COCMABIEHHRbLX U3 NPAMOY20/IbHbLX napaﬂﬂeﬂenune()oe;
6) yenyoumo u pazeums npedcmaesienus 0 NPOCMPAaHCMBEEHHbIX 2eOMEMPUYECKUX Pueypax,
7) npumensimo nousimue pazeépmu OJisk BbINOIHEHUS NPAKMUYECKUX PACHEMO8.

8 ki1acc

I'eomeTpuueckue purypni
OOyvarommiicss HAy4YnTCs:
1) moB30BaTHCS SI3BIKOM T€OMETPHH TS OTIUCAHUS TTPEIMETOB OKPYXKAIOIIET0 MUPA M UX B3aMMHOTO PACIIOIOKECHHUS;
2) pacmo3HaBaTh W HM300pakaTh Ha YEPTE)KaX W PHCYHKAX TeOMETpHUYecKHe (DUTyphl M MX KOH(UTypanuu;3) HaXOMUTh 3HAYCHHUS JJIMH JTHHEHHBIX
AJIEMEHTOB (PUTYp W MX OTHOIICHHUs, TpaaycHy0 Mepy yrioB ot 0 mo 180°, mpuMeHsst onmpeneneHus, CBOMCTBA W MPU3HAKKA (UTYpP W UX DJIEMEHTOB,
oTHomeHus GUryp (paBeHCTBO, MOI00ME, CHMMETPHUH, TOBOPOT, MapalIe/IbHBIN EPEHOC);
4) oneprpoBaTh C HAYAJIbHBIMH MOHATUSIMH TPUTOHOMETPHH U BBITIOIHSTH 3JICMEHTaPHBIC ONEpaIlui Hajl QYHKIMSIMHU YTJIOB,;
5) pemate 3a7auu Ha J0Ka3aTejbCTBO, OMHMPAsCh HA W3YyUCHHBIC CBOMCTBA (DUTYp M OTHONICHWH MEXKIYy HUMH M HPHUMEHSS H3yYCHHBIC METOJIbI
JI0Ka3aTeNbCTB;
6) perrate HECIOKHBIE 33]1a4l Ha TIOCTPOCHUE, PUMEHSST OCHOBHBIE aJITOPUTMBI TIOCTPOECHHUS C IIOMOIIBIO IUPKYJISL U JIMHEHKH;
7) peurath MPOCTEHIINE MIIAHUMETPUIECKHE 3a7a4H B IPOCTPAHCTBE.
Oo0yuawmuiicst noayuum 603MOHCHOCHb:
8) osrademv memooamu pewenusi 3a0ay HA BLIYUCTCHUSL U OOKAZAMENLCMBA: MEMOOOM OmM NPOMUBHO20, MEeMOOOM N0000Us, Memooom nepebopa
8APUAHMOB U MEMOOOM 2EOMEMPUYECKUX MECT MOYEK,
9) npuobpecmu onvim npuMeHeHus aneedPautecKo2o U mpuUeoHOMempULecKo20 annapama u uoel OBUNCEHUs. NPU PeuleHUU 2eOMEMPUIecKux 3a0ay,



10) osnademv mpaduyuonnoil cxemou pewieHuss 3a0ay HA NOCMPOCHUE ¢ NOMOWbIO YUPKYIA U JIUHEUKU: AHAAU3, NOCMPOeHue, OOKA3AMelbCmeo U
ucciedosatue;
11) nayuumucs pewams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2EOMEMPUYECKO20 MECA MOYEK U MeMOOOM NOO0OUSL,
12) npuobpecmu onvim ucciedosanus c60UCME NIAHUMEMPULECKUX (PUSYD C ROMOWBIO KOMNbIOMEPHBIX NPOSPAMM;
13) npuobpecmu onvim evinoanenus npoekmos no memam: «I eomempuueckue npeobpazosanus Ha niockocmuy, «llocmpoenue ompeskoe no hopmyney.
N3mepeHne reoMeTpHYeCKUX BeJTHIHH
OOyyaromuiicss Hay4YuTCs:
1) ucnonp30BaTh CBONMCTBA M3MEPEHHUS [UIHH, IUIOMIACH M YIJIOB IIPH PEIICHUH 3a1a4 Ha HAX0KICHHUE JUTHHBI OTPE3KA, IJIMHBI OKPYKHOCTH, JIHHBI AyTH
OKPY)KHOCTH, TPaJIyCHON MEpBI yIJia;
2) BBIYMCIIATH JUTHHBI JIMHEWHBIX SJIEMEHTOB (DUTYP M UX YIJIbI, UCHIOIB3YS (POPMYJIBI UTMHBI OKPYKHOCTH M JJIHHBI TYTH OKPYKHOCTH, (DOPMYJIBI
wiomaaen uryp;
3) BBIYUCIIATH IUIONIAIU TPEYTOJIbHUKOB, MPSIMOYTOJIbHUKOB, ApaJljIeIOrPaMMOB, TPAIICIHii, KPYTOB U CEKTOPOB;
4) BBIYMCIIATH JUTUHY OKPY>KHOCTH, JUTUHY TYyTH OKPYXHOCTH;
5) pemaTh 3a1a4n Ha TOKA3aTEIBLCTBO C HCIIOIB30BaHHEM (OPMYJIT JUTHHBI OKPYKHOCTH M JJTHHBI AYTH OKPY>KHOCTH, GOpMYJI Iutomaaeit Gpuryp;
6) pemaTh MpaKTHYECKUE 3a7a4H, CBSI3aHHbBIC C HAXOXJICHUEM I€OMETPUUYCCKUX BEIUYHH (MCIOJb3Ys IPH HEOOXOUMOCTH CIIPABOYHUKH U TEXHUYCCKUE
CpelCTBa).
Oo0yuawmumiicst noayuum 603mMOHCHOCHb:
7) bluucsms NIOWAOU ueyp, COCMABICHHBIX U3 08YX UIU OOLee NPIMOY2O0IbHUKOS, NAPALILEN0ZDAMMOS, MPEY2OIbHUKO8, KpYed U CEKMopa;
8) sbiuucsimb NAOWAOU MHO2OY2OLHUKOS, UCNONb3YS OMHOUWEHUS. PABHOBEIUKOCMU U PABHOCOCABICHHOCTIU,
9) npuobpecmu onvim npumeHeHus aneebPAUYecKko20 U MPUSOHOMEMPUHECKO20 ANNAPAMa U UOell OBUICEHUs. NPU PeueHul 3a0a4y HA BblYUCTeHUE
niaowaoet MHO20Y20/lbHUKO.
9 kJacc
Koopannarsi
BbINyCKHUK HAYYHTCS
1) BBIYMCIISITH JITMHY OTPE3Ka M0 KOOPIMHATAM €T0 KOHIIOB; BBIYUCIISATh KOOPIMHATHI CEPEIUHBI OTPE3Ka;
2) UCII0JIb30BaTh KOOPAMHATHBIN METO/T ISl U3YYCHHSI CBOMCTB MPSAMBIX U OKPY)KHOCTEH.
BbINyCKHUK noyYum 603mMoxucHOCHb:
3) osrademv KOOPOUHAMHBIM MEMOOOM PeluleHUs 3a0a Ha 8bIMUCTEHUE U OOKA3ZAMENbCMBO;
4) npuobpecmu onvlm UCHOIbL3068AHUSL KOMNBIOMEPHBIX NPOSPAMM OJIsL AHAIU3A YACMHBIX CIYYAE8 63AUMHO20 PACNOIONCEHUSL OKPYICHOCMEN U NPIMBLX,
5) npuobpecmu onvim evinoanenus npoekmos Ha memy «llpumenenue KOOPOUHAMHO20 MEMOOd NPU PEUUEHUU 3A0ad HA BbIYUCICHUE U OOKA3AMENbCIEO.
BekTops!
BbpInyCKHUK Hay4uTCH:
1) omepupoBaTh C BEKTOpaMHU: HaXOIUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJlaHHBIX I'€OMETPHUYCCKH, HAXOIUTh BEKTODP, PABHBIH MPOU3BEICHUIO
3aJJaHHOTO BEKTOpa Ha YHCIIO;
2) HaAXOAUTH Ui BEKTOPOB, 3a/IaHHBIX KOOPIUHATAMH: JJIHHY BEKTOPA, KOOPIUHATHI CYMMbI U Pa3HOCTH JBYX M 00Jiee BEKTOPOB, KOOPIHHATHI
MIPOU3BE/ICHUS BEKTOPA HA YUCIIO, PUMEHSIS IPU HEOOXOJMMOCTH COYETATEIbHBIN, IEPEMECTUTENBHBIN U pacCTIpeIeIUTEIbHBIN 3aKOHBI,



3) BBIUUCIIATH CKATSIPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTH YTOJI MYy BEKTOPAMH, YCTAaHABIUBATH MEPICHINKYIISIPHOCTD TPSMBIX.

BbINYCKHUK ROIyYUm 603MO0MCHOCHIb:

4) osnademv 6eKmMOpHbIM MeMOOOM OJisl PEULCHUs. 3A0aY HA BbIYUCICHUE U OOKA3AMENbCIMEO,

5) npuobpecmu onvim evinoanenuss npoekmos na memy «lIpumenenue 6eKMOPHO20 MeMoOOa NPuU peueHuy 3a0ay Ha 6bIHUCTCHUE U OOKA3AMENbCMBEOY.

[TporpaMma obecrieunBaeT JOCTHKECHHUE CIESIYIOIINX PE3YIbTaTOB OCBOCHUS 00pa30BaTeIbHOM POrpaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus:

JInUHOCTHEIE:

1. ®opmupoBaHUE OTBETCTBEHHOIO OTHOILIEHUS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH O0YYarOIIMXCs K CAMOPAa3BUTHUIO U caMOOOPa30BaHUIO HA OCHOBE
MOTHBallMM K OOYYEHHIO W TIO3HAHHWIO, BHIOOpY AajbHEWIIEro oOpa3oBaHHs Ha 0a3e OPHUEHTUPOBKH B Mupe mpodeccuii m mpodeccCHOHATBbHBIX
IPEANOYTEeHUI, 0CO3HAHHOMY IIOCTPOEHUIO MHIUBH1yaJIbHON 00pa30BaTeIbHON TPAEKTOPUH C YUYETOM YCTOMYMBBIX IO3HABATEIIbHBIX HHTEPECOB;

2. ©®opMUPOBAHKE 1IEJIOCTHOI'O MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM NPaKTUKY;

3. ®opmMupoBaHNEe KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOILEHUH M COTPYJHUUYECTBE CO CBEPCTHUKAMM, CTApPIIMMK U MJIaJLIMMU B 00pa3oBaTeIbHOM,
OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIIEN0BaTENbCKOM, TBOPUECKOM U IPYTUX BUIAX AEATEIBHOCTH;

4. YMeHue s[CHO, TOYHO, T'PaMOTHO H3J1araTb CBOM MBICIM B YCTHOM M IUCBMEHHOW DPEYM, MOHMMATh CMBICJ ITOCTaBICHHOM 3aJaud, BBICTPAaUBAThH
apryMeHTaluI0, IPUBOIUTD IPUMEPLI U KOHTPIIPUMEPHI;

5. KputnyHOCTh MBILUIEHHS, YMEHUE PACIIO3HABATh JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIIMYATh TUIIOTE3Y OT (aKTa;

6. KpearnBHOCTH MBILIUIEHNS, HHUIIMATUBY, HAXOAYNBOCTh, aKTUBHOCTb ITPU PELICHUN T€OMETPUYECKUX 3aa4;

7. YMeHue KOHTPOJIUPOBATh MPOIIECC U Pe3yNbTaT yueOHOW MaTEMAaTUYECKON 1€ TENbHOCTH;

8. CnocoOHOCTh K AMOLIMOHAILHOMY BOCIIPUSATHIO MATEMAaTHYECKUX O0OBEKTOB, 3a/1a4, PEILIEHUH, pacCyXACHUI;

MeranpeameTHsie:
1. YMeHue caMoCTOSITENbHO TUNIAHUPOBATh aTbTEPHATUBHBIC ITYTH JOCTHXKEHUS 11€JIei, 0CO3HAHHO BBIOMpaTh Hanboee 3¢ppeKkTuBHBIE CIOCOOBI PeLIeHHS
y4eOHBIX M MMO3HABAaTEIbHbIX 33/a4;

2. YMeHHe OCYLIECTBIATh KOHTPOJIb MO Pe3ylbTaTy U MO CrocoOy JEeHCTBUS HA YPOBHE NMPOU3BOJILHOTO BHUMAHUS M BHOCUTH HEOOXOUMbIE
KOPPEKTHUBBI;

3. YMeHHe aieKBaTHO OIICHUBATh MPAaBUILHOCTh WU OMIMOOYHOCTH BBITIOTHEHUS yueOHOM 3a1aun, €€ OOBEKTUBHYIO TPYJAHOCTh U COOCTBEHHBIE
BO3MOKHOCTH €€ pelIeHus;

4. Oco3HaHHOE BIAJICHHE JTOTUYECKUMH JEUCTBUSMU OINpPEACTCHUS MOHATUH, 0000IIeHN s, YCTAHOBICHUS aHAIOTHA, KIacCU(pHUKAIMU HAa OCHOBE
CaMOCTOSATEIILHOTO BHIOOpAa OCHOBAaHUH M KPUTEPHUEB, YCTAHOBIICHUS POIOBHJIOBBIX CBSI3EH;

5. YMeHHe ycTaHaBIMBaTh MPUUYUHHO-CIECICTBEHHBIE CBS3HM, CTPOUTH JIOTMUECKOE PACCYXACHHE, YMO3aKIIoUeHHne (MHIYKTHBHOE, JACIYKTHBHOE U IO
aQHAJIOTHH) U BBIBOJII,

6. YMeHue co3aaBarh, IPUMEHATH U IPe0OPa30BhIBATh 3HAKOBO-CHMBOJIUYECKHE CPEACTBA, MOJICIIA M CXEMBI JIJIS PEIICHUS YIeOHBIX M TTO3HABATEIIbHBIX
3a/1ad4;



7. YMeHue OpraHHu30BbIBaTh y4eOHOE COTPYJHHUYECTBO M COBMECTHYIO JESTEIbHOCTh C YYUTENIEM M CBEPCTHUKAMU: ONPEAEIATh LENU, PACHpelesaTh
(GYHKLIMU ¥ pOJIM YYaCTHUKOB, 00LIMe criocoObl paboThl; yMEHHE paboTaTh B IpyIIe: HAXOAUTh oOllee pelleHne U pa3peraTb KOH(IMKTHI Ha OCHOBE
COIJIACOBaHUS MO3ULUHI U yuéTa HHTEPECOB; CIyLIaTh NapTHEPA; GOPMYIMPOBATH, ApIYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

8. ®opmupoBaHUE U pa3BUTHE Y4eOHOH M OOLIENOIb30BATEIBCKON KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
texnosoruit (MKT- koMneTeHTHOCTH);

9. ®opmupoBaHUE NEPBOHAYAIBHBIX MPEACTABICHUN 00 UAEAX U O METO/aX MaTeMaTHKU Kak 00 YHMBEPCAJIbHOM SI3bIKE HAYKH M TEXHHKH, O CPEICTBE
MOZICJIIMPOBAHUS SIBJICHUH U IIPOLIECCOB;

10. YMeHue BUJETh MaTEMaTHUECKYIO 33a4y B KOHTEKCTE MPOOIEMHON CUTYalluu B IPYTUX JUCHUIUIMHAX, B OKPY)KAIOILIEeH KU3HH;

11. YMeHue HaxoOUTh B Pa3IMYHBIX MCTOYHHMKAX HMH(OpMAIMIO, HEOOXOAUMYIO JUIsl pelleHHs MaTeMaTHYeCKUX NpoOsieM, M IMpeJICTaBlsATh €€ B
HNOHATHON (popMe; IPUHUMATD PELICHUE B YCIOBUAX HEMOIHOM U M30BITOYHOM, TOUHON U BEPOSTHOCTHOM MH(pOpMaLUH;

12. YMeHue NoOHMMATh U UCIIOJI30BATh MATEMAaTUUYECKHE CPECTBA HAIJISIAHOCTH (PUCYHKH, UEPTEKHU, CXEMBI U Ap.) AJIS WUIIOCTPALlUK, UHTEPIIPETALINH,
apryMeHTaluu;

13. YMeHue BbABUraTh TMIIOTE3bI IPH PELLICHUH Y4eOHBIX 3a/1a4 U [IOHUMATh HEOOXOJUMOCTb UX IPOBEPKU;

14. YMeHue NpUMEHATh HHAYKTUBHBIE U 1€IyKTUBHBIE CIIOCOOBI pacCyKJI€HHUH, BUAETh pa3IMyHble CTPATErUU PELIeHUs 3a/1a4;

15. IToHuMaHue CYyITHOCTH AITOPUTMHUYECKUX NPEANMCAHNN U YMEHHUE JE€HCTBOBATh B COOTBETCTBUU C IIPEIJIOKEHHBIM aITOPUTMOM,;

16. YMeHue caMOCTOATENbHO CTaBUTh LI€JIH, BBIOUPATh U CO3aBaTh AJITOPUTMBI JAJIs peIlIeHHs yUeOHbIX MaTeMaTUYECKUX MpodIieM;

17. YmMmeHue IJIAaHUPOBATDb U OCYIICCTBIIATE ACATCIIBHOCTD, HAITPABJICHHYIO Ha PECHICHUC 3a/1a4 UCCIICAOBATCIILCKOT'O XapaKTepa,

[IpenmerHsie:

1. OBnanenne 6a30BBIM MOHATHIHBIM aNIlapaToM IO OCHOBHBIM pa3/ielaM COJEpKaHUs; MpeACTaBlIeHne 00 OCHOBHBIX M3y4aeMbIX MOHSTUAX (YUCIIO,
reomMeTpuueckas (purypa, BEKTOp, KOOPIAWHATHI) KaK BOKHEHIINX MaTEMaTHYECKHX MOJIENSX, MO3BOJISIONIAX ONMMCHIBATh U M3YYaTh peaIbHBIC MPOIECCHI
U SIBJICHUS;

2. YMeHue paboTaTh C F€OMETPUYECKHM TEKCTOM (aHAIM3UPOBATH, U3BJIEKaTh HEOOXOIUMYIO HH(OPMAIIHMIO), TOYHO U IPAMOTHO BBIPAXKaTh CBOU MBICIIH
B YCTHOM M THCHMEHHOW pEeYd C TPUMEHEHHEM MaTeMaTH4eCKOH TEPMHHOJIOTMHM W CHUMBOJHMKH, HCIIOJNB30BaTh PA3IUYHBIC S3BIKM MaTEMaTHKH,
MIPOBOJIUTH KJIACCH(PHKAILINH, TIOTHYECKHE 0OOCHOBAHUS, JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEP)KICHHIA;

3. OBnajeHue HaBBIKAMH YCTHBIX, TIMCbMEHHBIX, HHCTPYMEHTAIBHBIX BHIUMCIICHUH;

4. OBianeHHe TeOMETPUYECKUM SI3BIKOM, YMEHHE HCIIONB30BaTh €0 ISl ONMHCAHUS MPEIMETOB OKPYKAIOIIETO MHpa, Pa3BUTHE MPOCTPAHCTBEHHBIX
MPEJCTaBICHUN U H300pa3UTEeNIbHBIX YMEHUHN, TPHOOPETEHHE HABBIKOB T€OMETPUIECKHUX ITOCTPOCHUIA;

5. YcBoeHHe cHCTEMAaTUYECKHX 3HAHUHM O IIIOCKUX (UTypax U MX CBOWCTBAaX, a TAaKXKe Ha HAIVIAJHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX
TeNax, yMEHHEe NIPUMEHTh CUCTEMAaTHUECKUE 3HAHUS O HUX JIJIS PEIIEHUs] TeOMETPUUECKUX U MPAKTUYECKUX 3a/1a4;

6. YMeHue u3MepsATh JAJMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, MCIIOJIB30BaTh (HOPMYJBl JUIS HAXOXKACHUS MEpPUMETPOB, IUIOMAAed U 00BEMOB
reOMEeTPUUYECKUX PUTYD;

7.11E€pPEeBOIUTH MPAKTUUYECKYIO 337a4y B YUEOHYIO;

8.chopmMupoBaTh y4eOHO-TIO3HABATENIBHYIO 33/1a4y, 000CHOBBIBATh €€ YUeOHBIMHU MOTPEOHOCTAMH, BEIIBUHYTHIMU POOIEeMaMU U PEATIOKEHUSIMU;
9.caMOCTOSTENTFHO COCTABIISITh ANTOPUTM ( MIJIM €T0 YacTh), KOHCTPYHPOBATh CIIOCO0 PEeLICHUs yU4eOHOM 3a/1a4u;

10. BBIOpaTh METO/BI TO3HAHUS OKPYXKAIOLIET0 MUPA;



11. mpoaHaM3UPOBaTh TpeOyeMoe CofepKaHue, pa3indarh ero (PakKTHIECKYI0 U OLIEHOYHYIO COCTABIISIONIYIO;

12.11poBECTH OTBIT, IKCIIEPECHT MO0 CAMOCTOSATEIILHOMY COCTAaBICHHOMY IUIaHY;

13.chopmupoBath 00001IEHUS ¥ BBIBOIBI IO PE3yJbTaTaM IMPOBEACHHOTO HAOTIOICHS, OTIBITA, HCCIICTOBAHUS;

14.mpe3eHTOBaTh MMOJTyYCHHBIE PE3YIIBTAThI OMBITHOW, SKCIIEPUMEHTAILHOW HITH UCCIIEI0BATEIBCKON ICATEIIbHOCTH;

15.1cronp30BaTh 3HAKOBO-CUMBOJIMUECKUE CPENICTBA JUISI TPEICTABICHHS HHPOPMAIIMY U CO3aHMUs HECTIOXKHBIX MOJIEIICH H3y4aeMbIX O0bEKTOB;
16.mpeopa3oBBIBATh MPEIOKEHHBIE MOJICNIA B TEKCTOBBIN BapUaHT MPEICTaBICHU HH()OPMAIIMK U MPOBOIUTH OOPATHBIE ACHCTBUS. Y MEHUE TPUMECHSTh
W3YYCHHBIE TIOHSATHUS, PE3YIbTAThl, METOJBI IIsl PEIICHUS 3a/1a4 PAKTHUECKOTO XapakTepa ;

COJAEPXAHUE KYPCATEOMETPUS 7-9 KJIIACCOB

Harasignas reomerpus. HarnsinHele npeactaBieHUs] O MPOCTPAHCTBEHHBIX (GUTypax: KyO, mapaiienenures, npu3Ma, nupaMuia, map, cdepa, KOHYC,
uunHap. M3o0paxenue mnpocTpaHcTBeHHBIX ¢uryp. Ilpumepst ceuenuil. MuororpanHuku. [IpaBunbHble MHOTOrpaHHukd. llpumepsl pa3BEPTOK
MHOTOTPaHHHUKOB, IUJIUH/Ipa U KoHyca. [lonstre 00béma; equHuipl 00bEMa. OOBEM MPSAMOYTOIBLHOTO Mapaienenumnesa, Kyoa.

I'eomerpuueckue ¢urypnbl. [Ipsmbie u yriel. Touka, mpsiMas, MIOCKOCTh. OTpe3ok, gyd. Yroi. Bunbel yrinoB. BepTukanbHble M CMEXHBIE YIJIBL.
buccekrpuca yrna. IlapannensHele u nepecekaromuecs npsmele. llepnenaukyispHelie npsmsele. TeopeMsl 0 TapaIEIbHOCTH U MEPIIEHIUKYISAPHOCT U MPSMBIX.
[lepnennukynsp ¥ HakJIoHHass K mnpsiMmoi. CepelMHHBIN NepneHauKkynsp K orpe3ky. ['eomerpuueckoe mecto Touek. CBoiicTBa OMCCEKTPUCHI yriia U
CepeIMHHOTO TMepIeHAMKYIsApa K OTpe3Ky. TpeyroiabHHk. BbicoTa, Mmenmana, OuccekTpuca, cpenHss JMHUSA TpeyrojbHHKa. PaBHOOeApeHHbIE H
PaBHOCTOPOHHHE TPEYTOJIbHUKH; CBOICTBA U NMPHU3HAKU paBHOOEAPEHHOTO TpeyroibHUKa. [IpU3HaKy paBeHCTBA TPeYrolbHUKOB. HepaBeHCTBO TpeyrojJbHHKA.
CooTHoLIEHNs MEXAYy CTOPOHAMU U yriamMu TpeyroipbHuka. Cymma yrioB TpeyrojbHuKa. BHemnue yribel TpeyroipHuka. Teopema ®aneca. Ilogobue
TpeyroiabHUKOB. llpusHaku mnonoOus tpeyroiabHuKoB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHI€HC, KOTaHT€HC OCTpPOro Yyrjia MpsSMOYTOJIbHOTO
TpeyronbHuKa 1 yrios ot 0 no 180°; npuBenenue k octpomy yrily. PenieHne npsiMOyrojbHbBIX TpeyroJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKO € TOXKIECTBO.
@opMyIIbl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC OJHOTO M TOrO K€ yria. PenieHue TpeyroibHUKOB: TeOpeMa KOCUHYCOB U TEOPEMA CUHYCOB.
3ameuaTelbHbIE TOUYKH TpeyrojbHuka. YerbipéxyronpHuk. [lapamienorpamm, ero coiictBa M npusHaku. [IpsmMoyronbHUK, KBajapaT, poMO, UX CBOWMCTBA U
npu3HaKky. Tpameuus, CpeHss JIMHUS Tpanenuu. MHOroyrojibHUK. Beiykieie MHOroyroibHUKA. CyMMa YIJIOB BBITYKJIOIO MHOTOYrOJIbHHMKA. [IpaBunbHbIE
MHOTOyrojapHUKH. OKpyxHOCTh M Kpyr. [yra, xopaa. Cekrop, cermeHT. LleHTpanbHBI yroj, BOMCAaHHBIM yroil, BEJIWYMHA BIMCAHHOrO yria. B3anmMmuoe
pacrojoXKeHue NpsAMOM M OKPYXKHOCTH, ABYX OKpyXHoOcTeil. KacarenpHas M cekymas K OKPYXHOCTH, UX CBOWCTBA. BrucaHHble M onucaHHbIE
MHOTOYrOJbHUKHA. OKpYKHOCTb, BIMCAHHAs B TPEYrOJbHUK, U OKPYKHOCTb, ONHCAaHHAs OKOJIO TPEYrojbHUKA. BrMcaHHbIE M ONUCaHHBIE OKPYKHOCTH
MIPaBWJIBHOTO MHOTOYroJibHUKA. ['eomeTprueckue npeoOpazoBanus. [lonstue o paBeHctse ¢uryp. [loHsTue o 1BHKEHUH: OceBasi U LIEHTPaJIbHAsI CHMMETPUH,
napajuieIbHbIN TiepeHoc, moBopoT. [loHarne o momobwm ¢uryp u roMoreTuu. IlocTpoeHUs C MOMOIIBIO IUPKYIS W JUHEWKH. OCHOBHBIE 3a/adyd Ha
IIOCTPOEHHUE: JIEJICHUE OTPE3KA I10II0JIAM; IIOCTPOCHUE YIJIa, PABHOIO JAHHOMY; IIOCTPOEHUE TPEYTOJIbHUKA I10 TPEM CTOPOHAM; IIOCTPOCHUE NIEPIIEHAUKYIIAPA K



MpsIMOM; MOCTpOoeHHe OUCCEKTPHCHl yIia; JeJeHHe OTpe3ka Ha N paBHbIX yacTeil. PemieHue 3aauy Ha BBIUMCICHHE, JOKA3aTElIbCTBO U IMOCTPOCHUE C
UCIOJIb30BAaHHUEM CBOICTB U3yYEHHBIX QUTYP.

H3mepenne reomerpu4ecKux BeMYHH. [[nuHa orpeska. PaccTosHue OT TO4kM 10 mpsimMol. PaccrosHue Mexay napajulelbHbIMHM NpsMbIMH. [lepumerp
MHOI'OYrojpHUKa. JUIMHA OKPYXXKHOCTH, YMCIIO II; AJIMHA JYI'M OKPY)KHOCTH. I'pamycHast Mepa yria, COOTBETCTBUE MEXIY BEIMYMHOM LICHTPAIBHOIO YIJIaA U
JUIMHOW TTyru OKpykHOCTH. [loHATHE miomanu 1uiockux ¢uryp. PaBHococTaBieHHble u paBHOBenukue ¢urypsl. ITnomans npsmoyronbpHuka. [lmomanu
napajuiesiorpaMma, TpeyrojJbHHKa M Tpaneuuu. Ilnomanes mHoroyrosnsHuka. IDmomans kpyra u miomaznb cexkropa. COOTHOLIEHME MEXKIY ILIOIIAISIMU
no100HBIX (huryp. Pemenue 3a1a4 Ha BEIYMCIEHUE U JOKA3aTEIbCTBO C UCIIOIBb30BaHUEM M3YUYEHHBIX (popmyi.

Koopaunarel. Ypasaenue npsamoi. KoopauHartsl cepennbl orpe3ka. @opMyiia pacCTOSIHUSA MEXAY ABYMS TOUYKaMU IIJIOCKOCTH. Y pABHEHHE OKPYKHOCTH.
Bexropsl. [lnuna (Moynb) BekTopa. PaBeHcTBO BekTOpoB. KomnHeapHbie BekTopbl. KoopauHaTsl BeKTOpa. Y MHOKEHHE BEKTOpa Ha YMCIIO, CyMMa BEKTO POB,
pa3oKeHUe BEKTOpa 110 ABYM HEKOJUIMHEApHbIM BeKTopaM. CKalsipHOE MPOU3BECHUE BEKTOPOB.

TeopeTnko-MHOXKecTBEeHHbIE MOHATHA. MHOXXECTBO, 2JIEMEHT MHOXKECTBA. 3aJaHHE MHOXECTB NEPEUUCICEHUEM 3JIEMEHTOB, XapaKTEpUCTUYECKUM
cBoiictBoM. [ToamHO)KecTBO. OOBEAMHEHHUE U TIEPECEUECHUE MHOYKECTB.

JJieMeHThI JorukH. Onpenenenue. AKCHOMbl M TeopeMbl. Jloka3arenbcTBo. Joka3aTenbcTBO OT HmpoTHBHOrO. Teopema, oOparHas naHHOW. Ilpumep u
KoHTppumep. IIoHsATHE 0 PaBHOCUIBHOCTH, CIE€OBAaHUH, YIIOTPEOICHUE JTOTUYECKUX CBSI30K eCil ..., MO ..., 8 MOM U MOJbKO 8 MOM clydae, JOTHYECKUe
CBSI3KH U, UIU.

I'eomeTpusi B ncropnyeckom pasButuu. OT 3emnemepus k reomerpuu. [Iudarop u ero mxona. ®danec. Apxumen. [locTpoeHne mnpaBUIIbHBIX
MHOTOyrojabHUKoB. Tpucekuus yria. KBaapatypa kpyra. YaBoenue ky0a. Wcropust uucna n. 3onoroe ceuenue. «Hauana» Epxmupa. JI. DOinep. H. N.
Jlo6auesckuii. Mcropus nsatoro nocrynata. M300pereHne MeTo1a KOOPAMHAT, O3BOJISIOIIET0 EPEBOUTh FEOMETPHUUECKHE OOBEKThI HA SI3bIK allreOphl.



TemaTnuyeckuii mjiaH.

7 KJ1acce
Ne Pa3pgen, tema KoandecTBO yacoB
TeMBbl,
pasjiena
o01ee Teopus NMPaKTHKA K/p
1 Hauanbsnblie reomerpruueckue 11 5 5 1
CBEIICHHSI.
2 TpeyronbHUKH. 18 7 10 1
3 [TapanmnensHbIC IPSMBIC. 13 4 8 1
4 CooTHoIIEHHS MEXTYy CTOPOHAMH U 20 7 11 2
yriamH TPeyrojJbHUKA.
5 [ToBTOpEHME. 6 0 5 1
Uroro: 68 23 39 6
8 KJ1ace
Ne Paznen, tema KoaundecTBO 9acoB
TeMbl,
pazziena
o0mee TeopHus NPaKTHKA K/p
1 [ToBTOpeHwue. 2 0 2 0
2 YeTbIpexXyroJbHUKH. 14 8 5 1
3 IImomans. 14 6 7 1
4 [Tot00HBIE TPEYTONBHUKH. 19 7 10 2
5 OKpy>KHOCTb. 17 7 9 1
6 [ToBTOpEHuUe. 2 0 2 0
Uroro: 68 28 35 5




9 KJ1acC
Ne Pazpnen, Tema KoaudecTBO 4acoB
TEMBI,
pasaenaa
o01ee Teopus NMPaKTHKA K/p
1 [ToBTOpenue. 2 0 2 0
2 BekTopst. 8 4 3 1
3 MeTto KOOpAUHAT. 10 4 5 1
4 CooTHoOIIEHUS MEXTy CTOPOHAMU U 11 4 5 2
yriamu TpeyroipHuka. CkanspHoe
MIPOM3BEICHNE BEKTOPOB.
5 JlyivHa OKPY>KHOCTHU U TUIOIIAIh KPYyTa. 12 5 6 1
6 JIBrOKEHUE. 8 3 4 1
7 HauanbHble cBeieHUS U3 8 4 4 0
CTCPEOMETPHH.
8 006 akcruomax IJIaHUMETPHH. 2 1 1 0
9 [ToBTOpeHME. 7 2 4 1
Hroro: 68 27 34 7
Pasien Tema, ocHoBHOe conepxxkanue no| PadGouas XapakTepucTHKA OCHOBHBIX BH/IOB /IeAITEJIbHOCTH Y4YeHHKA (HA YPOBHe
TeMam nporpamMma Yu4eOHBIX JelcTBHI)

I'nasa |. HayanbHble
reoMeTpuyecKme CBeIeHUs!

1. Ilpsamas u ompesox. JIyu u
yeon
2. Cpasnenue ompe3kos u
yenoe
3. HUzmepenue ompesros.
Hzmepenue yenos

11

OOBSICHATH, YTO TAaKOE OTPE30K, JIyd, Yroy, Kakue (Urypel Ha3bIBaroTCS|
PaBHBIMHU, KaK CpPaBHMBAIOTCSI M U3MEPSAIOTCA OTPE3KU U YIUIBI, YTO TaKOE
rpaagyc W TpajgycHas Mepa YIIa, KaKOW yroJl Ha3bIBA€TCA NPSIMBIM, TYIbIM,
OCTPBIM, pa3BEPHYTHIM, YTO TAaKOE CepelrHA OTpe3Ka M OMCCeKTpuca yria,
KAaKM€ yIJIbl  Ha3bIBalOTCS CMEXKHBIMM W Kakhe  BEPTUKAJIBHBIMY,
¢dopmMynupoBaTh U OOOCHOBBIBATH YTBEPXKIEHHUS O CBONCTBAX CMEXHBIX U
BEPTUKAJbHBIX  YIJIOB;  OOBSCHATh, KakMe  MpsIMblE  Ha3bIBAIOTCH
NEepIEHANKYISPHBIME; (POPMyTUpOBaTh U OOOCHOBBIBATH YTBEPXKICHUE O




4. IlepnenouxynapHole
npamvle

CBOWCTBE JBYX TMPSAMBIX, MNEPIEHAUKYISPHBIX K TpeThel; u300pakaTh U
pacrio3HaBaTh yKa3aHHbIE IPOCTeHINE (PUIYpBI HA YepTexkax; pelarh 3a1auH,
CBSI3aHHBIE C ITHUMU IPOCTEHIINMU PUrypamu

I'nasa II. TpeyronbHuku

18

2.1 Ilpusnaxu pasencmea
mpeyzonbHUK08

1. Ilepeuwiii, 6mopoti u
mpemutl NPU3HAaK PaseHCmea
mMpeyeobHUKO8
2. Meouanvl, buccekmpucol u
BbICOMBL MPEY2ONbHUKA

11

2.2. Pewenue zaoau
1. Pewenue 3adau na
nocmpoenue
2. Pewenue 3a0au na
npumMeHenue NPUHAKos
pasencmea mpey2oibHUK08

OOBsACHATH, Kakasg (UTrypa Ha3bIBACTCA TPEYTrOJbHUKOM, YTO TAaKOE BEPIIUHBI,
CTOPOHBI, YIJIbl U IEPUMETP TPEYTOJIbHUKA, KAKOW TPEYTOJILHUK Ha3bIBACTCS]
paBHOOEIPEHHBIM M KaKOM  PaBHOCTOPOHHUM, KaKH€ TPEYrOJbHUKH
Ha3blBAIOTCA  paBHBIMHU; H300pakaThb W  paclio3HaBaTb Ha 4YepTexax
TPEYrOJbHUKUA U HMX 3JEMEHTHI; (POPMYIUpPOBaTh U JIOKA3bIBaTh TEOPEMBI O
NPU3HAKAX PABEHCTBA TPEYrOJIbHUKOB; OOBACHATb, YTO HA3bIBACTCH
NEPHEHAUKYJIIPOM, IPOBEAEHHBIM W3 JAHHOM TOYKM K JAaHHOW IIPSMOM]
dbopMynupoBaTh U JOKa3blBaTb TEOPEMY O MEPIEHAMKYISIpe K HpPSIMOii]
OOBSACHATh, KaKU€ OTPE3KU HA3bIBAIOTCS MEIUAHOU, OMCCEKTPUCON U BBICOTOH|
TPEeyrojpHuKa; (HopMyIHMpoBaTh U JOKa3blBaTh TEOPEMBl O CBOWCTBAX
PaBHOOEIPEHHOTO TPEYroJbHHKA; PelIaTh 3aJaud, CBS3aHHBIC C MPHU3HAKaMH
paBeHCTBA TPEYrOJIbHUKOB M CBOMCTBaMU pPaBHOOEAPEHHOIO TPEYIrOJIbHUKA]
(GOpMyIMPOBATh OIpPEACICHUE OKPYXKHOCTH; OOBSICHITH, YTO TaKOE IEHT)
paguyc, Xopiaa M IHAMETp OKPYKHOCTH; pPEIlaTh MPOCTEHIIME 3a1adyd HA
ocTpoeHue (IOCTPOEHHUE yIiia, paBHOIO JaHHOMY, MOCTPOEHUE OHUCCEKTPUCH]
yrija, I[OCTPOCHHUE IEPIEHIUKYISAPHBIX MPAMBIX, IIOCTPOCHHUE CEPEAVHBI
oTpe3ka) u OoJiee CIIOKHbBIE 33a4H, UCIIONb3YIOIINE YKa3aHHbIE IPOCTeiine;)
COIOCTABJIATH IOJYYEHHBIH PE3yJbTAT C YCIOBUEM 3aJayd; aHaJIU3UPOBAThH
BO3MOJKHBIE CITy4au




I'nasa III. ITapanneabHbie
npsiMble

13

3.1 Ipusnaxu napannenvnocmu
nPAMbBIX
1. Ilpusnaxu napainenvhocmu
NPAMBIX 08YX NPAMBIX
2. Axcuoma napannerbHocmu
NPAMbIX

3.2. Pewenue 3a0au

®opMmynupoBaTh ONpeAEICHHE MapAUICTbHBIX MPSIMBIX; OOBSICHATH ¢
IOMOILBI0 PHCYHKA, KaKHe YIVbl, 0Opa3oBaHHbIE IPU IEPECEYEHUU JBYX
IIPSAMBIX CEKYLIEH, Ha3bIBAIOTCS HAKPECT JICKAIKUMHU, KaKUe OJHOCTOPOHHUMH
U Kakue COOTBETCTBEHHBIMH; (HOPMYIMpPOBATh U JIOKa3bIBaTb TEOPEMBI,
BBIPQKAIOUINE MPHU3HAKH TapajuIeIbHOCTH JBYX HPSAMBIX; OOBSICHATH, UTO
TaKO€ aKCHOMBI I'€OMETPUU M KAKUE aKCHOMBI YK€ HCIIOJIB30BAIIUCH PaHEE;
(bopMyIHpOBaTh AKCHOMY MaPAJUICIBHBIX MPSAMBIX U BBIBOJUTH CIEACTBUS U3
He€; (GopMynupoBaTh M JJOKa3bIBaTh TEOPEMBbl O CBOMCTBaX MNapauleiIbHbIX
nOpsAMbIX, 0OpaTHBIE TeOpeMaM O TMPHU3HAKaX MapaUIeTbHOCTH, CBSI3aHHBIX C
HAKpPECT JICKAIIUMHU, COOTBETCTBEHHBIMHU M OJJHOCTOPOHHUMHU YIJIAMH, B CBSI3H
C 3TUM OOBSCHATH, YTO TAKOE€ YCJIOBHE U 3aKIOUYEHHE TEOPEMBI, Kakasy]
TeopeMa Ha3blBaeTCsi OOpaTHOM 10 OTHOIIEHUIO K JIaHHOW TeopeMme;
OOBSACHATh, B UYEM 3aKIIOYaeTcs METOJ J0Ka3aTelbCTBA OT IPOTHUBHOIO:
dopMynupoBaTh U JOKa3bIBaThb TEOPEMbl 00 YyrjaXx € COOTBETCTBEHHO
[apAJUICIBHBIMU U NEPIEHAUKYJIAPHBIMU CTOPOHAMHM; IPHUBOJIUTH IIPUMEpPHI
UCIIOJB30BAaHUS  3TOr0  METOJa; pelarb 3aJadyd Ha  BBIYMCIICHUE,
JI0Ka3aTeJIbCTBO U ITIOCTPOEHHUE, CBSI3aHHBIE C MapaJUIeIbHBIMU IIPSIMBIMU




I'nasa IV. CooTHOLIEHUSI MeXKTY
CTOPOHAMM M YIJIAMH
TPeyroJibHUKA

20

4.1 Coomnowenusn medxncoy
CMopoHamu u yanamu
mpeyzonbHuKa

1. Cymma yenos
mpeyeoibHUKa
2. Coommowenust mesxHcoy

CMOPOHAMU U YeNaMU
mpey2onbHuKa

3. IIpsimoyeonvrole
MpeyeoibHUKU

10

4.2 Pewenue 3a0ay Ha
nocmpoeHue

1.Ilocmpoenue

Mpey2onbHUKA N0 mpem

10

®opMynupoBaTh M J0Ka3bIBaTh TEOPEMY O CYMME YIJIOB TPEYrojbHHKA M €€
CIIE/ICTBHE O BHEIIHEM YIJIeé TPEYrojibHHUKA, IMPOBOIHUTH KIACCUPHUKAINIO
TPEYroJbHUKOB TO yriaM; (OpMyaupoBaTb M JIOKa3bIBaTh TEOPEMY O
COOTHOUICHUSX MEXAYy CTOPOHAMH M YIJIaMH TPEYToJbHHKA (TIpsMOE U
oOpaTHOE YTBEp)KIEHUS) M CJIEACTBUA U3 HEE, TEOPEMY O HEPABEHCTBE
TPEyroibHUKa; (OpMyIHpPOBaTh W JIOKAa3bIBaThb TEOPEMBI O CBOICTBAX
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB (IIPSAMOYTOJIBHBIM TPEYTroIbHUK ¢ yriiom 30°,
NpPU3HAKK PAaBEHCTBA NPSMOYTOJBHBIX TPEYrOJBHUKOB); (HOPMYJINpPOBATH
ONpENeNeHUs] PACCTOSHUS OT TOYKH JI0 MPSIMOM, pAacCTOSHUS MEXTY
napauleIbHBIMU TPSIMBIMU; PELIaTh 3a/1a4d Ha BBIYMCIICHHMS, J0KA3aTEIbCTBO
U TIOCTPOCHUE, CBSI3aHHBIC C COOTHOIICHHUSMH MEXIY CTOPOHAMHU M yIJIaMy
TPE YrOJbHHKA M PACCTOSHHEM MEXIY MapayIeNbHBIMA TPSMBIMH, IIpH
HEOO0XOIMMOCTH MPOBOAUTS 110 X0y PELICHUS TOTIOTHUTEIbHbIC

HOCTPOEHHSI, COTIOCTABJIATh IIOJyYEHHBIH pe3y/lbTaT C YCJIOBUEM 33/1adyd, B
3a71a4ax Ha MOCTPOCHUE UCCIIEI0BATh BO3MOXKHBIE CIIydan




2NIeMEHMam
2. Pewenue 3a0au

IMoBTOpenue . Pemenne 3agau

1. Ilosmopenue no meme
"Hauanvnvle
2eomempuieckue
ceedenus”
2. Ilosmopenue no meme
"llpuznaxku pasencmea
Mpey2oIbHUKOS.
Pasnobedpennwiii
mpey2onbHux"
3. Ilosmopenue no meme
"llapannenvhovle npsmvie”
4. Iloemopenue no meme
"CoomHouienusi mexcoy
CMOPOHAMU U YeLaMU
mpey2onbHuKa
5. Iloemopenue no meme
"3a0auu na nocmpoenue”

CTpOSIT TOTMYECKUE LIETH PACCYKICHUH.

[IpenBoCXMIIAIOT pe3ybTaT U YPOBEHb YCBOEHUS (KaKoil OyneT pe3ynbrar?).
VYMEIOT CllylIaTth U CHbIIIATh APYT Apyra.

BbiaBurarot u 000CHOBBIBAIOT TUIIOTE3bI, PEIAraloT CocoObl UX MPOBEPKHU.
CraBsT yueOHYIO 3a/ladyy Ha OCHOBE COOTHECEHMsI TOTO, YTO YK€ U3BECTHO U
YCBOEHO, U TOT0, YTO €IIe HEU3BECTHO.

Pa3BuBarOT yMeHHE HHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTH
MPOJYKTUBHOE B3aUMOJCICTBHE CO CBEPCTHUKAMU U B3POCIBIMU
CaMOCTOSATENHFHO CO3/Ial0T aJTOPUTMBI JAEATEILHOCTH MIPH PELICHUN TPOoOIIeM
TBOPUYECKOTO U IIOMCKOBOT'O XapakTepa.

[ToHuMarOT BO3MOXHOCTh PA3TMYHBIX TOYEK 3PEHHS, HE COBMAJAIONINX C
COOCTBEHHOM.

OCO03HAaHHO W MPOU3BOJIBHO CTPOSIT PEUEBBIC BHICKA3bIBAHUSA B YCTHOU U
UCbMEHHOU (hopMme.

CnuyaroT crnocod U pe3yabTaT CBOMX JCUCTBUN C 3aJaHHBIM 3TaJOHOM,
00HapyXUBAIOT OTKJIOHEHUS U OTIUYHUS OT HTANIOHA.

YMEIOT C MOMOIIIBI0 BOIIPOCOB JTI0OBIBATH HEIOCTAIOIIYIO HHGOPMAITHIO.
Breibupator HanbGonee dddexTHBHBIE CMOCOOBI  pelieHus 3a7ayd B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBHII.

BHOCST KOppeKTHUBBI U JOMOJIHEHHUS B CIIOCOO CBOMX JICHCTBUH B CiIydae
PacCXOXKIEHUS dTATIOHA, PEAIbHOTO JICUCTBUS U €T0 TPOIYKTa.

[IposiBASIIOT TOTOBHOCTH ~ aJIEKBAaTHO pearupoBaTh Ha HYXKIbl JIPYTHX,
OKa3bIBaTh OMOIIb U SMOLIMOHAIIbHYIO MTOAIEPAKKY IMAPTHEPAM.

OCO3HaHHO W TIPOU3BOJIBHO CTPOST PEYECBBIC BBHICKA3bIBAHUS B MHCHMEHHOM
dopme.

OCO03HAIOT KaYE€CTBO U YPOBEHb YCBOCHHUS.

[IpuaepxuBarOTCs MOPAIBHO-ITUYECKUX U TICUXOJIOTHYECKUX MTPUHIIUIIOB

OOIIeHUs U COTPYAHUYECTBA.

UTOoro

68 yacos




KJIacC

Pa3zngen

Tema

Padouasn
nporpaMmma

XapaKkTepuCTHKA OCHOBHBIX BH/IOB /IeATEJILHOCTH YyYeHHKA (HA YPOBHe
Y4eOHBIX el CTBH)

IloBTOpPEHME
I'naBa V. UeTbIpexyroJbHUKH

2
14

1.1 Mroeoyeonvruxu.
Iapannenocpamm u mpaneyus

8

1.2 IIpsamoyeonvhux, pomo, keadpam

OOBACHATH, YTO TAaKOE JIOMAHasi, MHOTOYT'OJIbHUK, €r0 BEpIIHMHBI, CMEKHBIE
CTOPOHBI, JMAaroHajgd, H300pakaTb M paclo3HaBaTb MHOIOYTOJbHUKU HA
YyepTe’ax; MOKa3bIBaTh 3JIEMEHTHl MHOTO YTOJIbHUKA, €ro BHYTPEHHIOIO U
BHEIIIHIOIO obnacry; bopmMynupoBaTh oIpeJiesIeHUe BBIITYKJIOT'O
MHOT'OYTOJIbHUKA; M300pa’kaTh M PACMO3HABATH BBIMYKIBIE M HEBBITYKIIbIC
MHOI'OYTOJIbHUKY; (OPMYJIMPOBAaTh U JOKa3bIBaTh YTBEPXKIECHUS O CyMMe
YIJIOB BBITYKJIOTO MHOTOYTOJIBHUKA U CYMME €TI0 BHEIIHHX YIJIOB; OOBSCHSTH,
Kakue CTOPOHBI (BepIHHBI) YeThIPEXYroJIbHUKA Ha3bIBAIOTCSA
IIPOTUBONOJIOXKHBIMU;  (OPMYJIMPOBaTh ONpEACNICHUsl Mapajuiesorpamma,
Tparenuy, paBHOOEAPEHHON U MPSAMOYTOJbHOW Tpameuui, MpsiMOyroibHUKA,
pom0Oa, KBajpara; H300pakaTb M pacHO3HABaTh ATH YETHIPEXYTOJbHUKHY;
(bopMynMpoBaTh U JI0Ka3bIBaTh YTBEP)KIACHUS 00 MX CBOMCTBaX M MpHU3HAKAX;
pelaTh 3a7aud Ha BBIYMCIIEHUE, TOKA3aTeNbCTBO U IMOCTPOCHHUE, CBA3AHHBIE C
3TUMU BHJAMHU  YeTbIPEXYTOJILHUKOB; OOBACHATb, Kakue JIBE€ TOUYKHU
Ha3bIBAIOTCS CHUMMETPUYHBIMH OTHOCHUTEIIFHO TPSMOH (TOYKH), B KAKOM
ciydae (urypa Ha3blBaeTCs CHMMETPUYHON OTHOCHTEIBHO NMPSMON (TOUKH) U
YTO Takoe€ OCh (LIEHTP) CUMMETpUM (PUTyphl; NMPUBOAUTH MpPHUMEPHI (UTyp,
001aaroIuX 0CeBOM (LEHTPAIIbHOM) CUMMETpHUEH, a Takxke MpUMephl OCEBON
U LEHTPaJIbHON CUMMETPUI B OKpYKarolel Hac 00CTaHOBKE

T'aasa VI. Ilnomaas

14

2.1 ITnowaov mHo2oyeonbHuKa

OOBACHATb, KaK MNPOU3BOAMTCA H3MEpPEHHE IUIoLIajieil MHOrOYroJbHUKOB,
KakMe  MHOTOYTOJIbHUKM  Ha3bIBalOTCA  PAaBHOBEIMKMMM U KakHe
PAaBHOCOCTABJIICHHBIMH; (DOPMYIHpPOBATH OCHOBHBIC CBOMCTBA ILIOMIANCH W]
BBIBOAMTH C MX TMOMOINBIO (QOpPMYNBl IUIOIAAEH MPSMOYTOJbHUKA,
napajieiorpaMMa, TPeyrojibHUKa, Tpanennuu; GopMyIHpoBaTh U JTOKa3bIBATh
TeopeMy 00 OTHOIIEHUM IUIOMIAJeH TPEeyroJbHUKOB, UMEIOIIUX MO PABHOMY
yriy; (opMmynupoBaTh U JOKa3biBaTh Teopemy Iludaropa u oOparnyro ei;
BBIBOAUTH (hopMyny ['epoHa amis miiomaan TpeyrojbHHKA; peliaTh 3aJ1a4 Ha
BBIUUCIICHHE W JIOKa3aTeNIbCTBO, CBsI3aHHBIE C (opMmynamu roiomaneii u
teopemoii [Tugaropa




2.2. Teopema Ilughazopa 6

I'naBa VII. Ilono6nbIe 19
TPeyroJbHUKH

3.1 Ilpusnaxu nooobus 8

3.2. I[lpumenenue nooodus 11

OOBSICHIATh TOHATHE MPOMOPLUUOHAIBHOCTH OTPE3KOB;  (POPMYITHPOBATH
ompeneseHuss MOJOOHBIX TPEYroJbHUKOB W Kod(dduiumenrta moaodus;
dbopMynmupoBaTh W JIOKa3bIBaTh TEOPEMBI: 00 OTHOIICHWH IUIOIIAJEH
MOJOOHBIX TPEYTrOJIBHUKOB, O MPU3HAKAX MOJ00US TPEYTOJIbHUKOB, O CpeIHEH
TUHUM ~ TPEYTOJIbHMKA, O TIEPECeYCHHH MEAHaH TPEYrojlbHUKA, O
MPOMOPLUOHANIBHBIX OTPE3KaX B MPSAMOYIOJbHOM TPEYTrOJbHHUKE; OOBSCHSATH,
4TO TAaKOE€ METOJ MOJ00Us B 3a/ladax Ha IMOCTPOCHHE, U MPUBOJUTH IPUMEPHI
MPUMEHEHUS ITOr0 METOJa; OOBSICHATh, KaK MOXKHO HCIIOJIb30BAaTh CBOICTBY
MOMOOHBIX TPEYTOJIBHUKOB B HM3MEPUTEIBHBIX pabdoTaXx Ha MECTHOCTH;
OOBSACHATh, KaK BBECTH IMOHATHE TNOAO0US UIS MPOU3BOJBHBIX (UTYD;
(bopMyIMPOBAThH OIPEICICHUE U WILTIOCTPUPOBATH MOHITHS CUHYCa, KOCHHYCa
M TaHreHca OCTPOro yria MpPsSMOYroJbHOTO TPEYroJbHUKA; BBIBOJIUTH)
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO M 3HAYCHHS CHHYCA, KOCUHYCa H
taHrenca ans yrinoB 30°, 45°, 60°; pemats 3a7auu, CBsI3aHHBIE C MOAOOHEM
TPEYTOJIHHUKOB, JIJISl BBIYUCIICHUS 3HAYCHUH TPUTOHOMETPUYCCKUX (DYHKITUH
MCIOJIb30BaTh KOMIIBIOTEPHBIE MPOTPaAMMBbI




I'maBa VIIIl. OxpyxkHocTh

17

4.1 Kacamenvnas. llenmpanvHole u
8NUCAHHDBLE VeTlbl

10

HccnenoBath  B3aMMHOE  pPAacHOJIOKEHHE  MOPSIMOM U OKPYKHOCTH;
(hopMynpoBaTh OnpeziesieHne KacaTelIbHON K OKPY>KHOCTH; (DOPMYIUPOBATh U
JI0Ka3bIBaTh TEOPEMBI: O CBOMCTBE KacaTelbHOM, 0 MpU3HAKe KacaTeabHOM, 00
OTpe3Kax KacaTelbHBIX, MPOBEAEHHBIX U3 OMHOH TOUYKH;, (OPMYITUPOBATH
MOHATUSA LEHTPAJbHOIO yrja M TpPagyCHOW Mepbl JyIrd OKPYXKHOCTH;
(bopMyITMpPOBATh U OKA3bIBAaTh TEOPEMBI: O BIIMCAHHOM YTJIe, O TIPOU3BEICHUU
OTPE3KOB IepeceKaronuxcs Xopa; GopMyIupoBaTh U JIOKa3bIBaTh TEOPEMBI,
CBSI3aHHBIC C 3aMeyaTeNbHBIMU TOYKaMHU TPEYTOJbHHUKA: O OMCCEKTpHCE yria
U, KaK CJIEe/ICTBUE, O MepeceyeH OUCCEKTPUC TPEYroJbHUKA;, O CEPEAMHHOM
MEePIEHIUKYISIPE K OTPE3KY M, KakK CIEJCTBUE, O MEPECEUCHUU CEepPEeAMHHBIX
NEePHEHAUKYIISIPOB K CTOPOHaM TPEYrOJbHHUKA; O MEPECEYEHUU BBICOT
TPEYroJdbHUKA; (OPMYIUPOBATH OIPEICICHHUSI OKPY)KHOCTCH, BIUCAHHOW B
MHOTOYTOJIbHUK U ONHMCAaHHOW OKOJO MHOTOYrOJIbHUKA; (OpMYIHpOBaTH U
JIOKa3bIBaTh TEOPEMBbI: 00 OKPYXHOCTH, BIIMCAaHHOHW B TPEYroOJbHUK; 00
OKPY’KHOCTH, OIIMCAaHHOM OKOJIO TpPEYroJbHHKA; O CBOWCTBE CTOPOH
OMHUCAHHOTO YETBHIPEXYTOJIbHUKA; O CBOWMCTBE YIJIOB BIIMCAHHOTO YETHIPEX
YTOJIbHUKA; PElIaTh 3a/1aud HAa BBIYMCIIEHUE, JOKA3aTEIbCTBO M MOCTPOCHHUE,
CBSA3aHHBIE C OKPY>KHOCTHIO, BHIUCAHHBIMHU U ONHMCAHHBIMU TPEYTOJIbHUKAMH U
YeThIPEXYTrONbHUKAMH;, UCCIIEN0BATh CBOWCTBA KOH(MUTYpaIHii, CBSI3aHHBIX C
OKPY’KHOCTBIO, C TOMOIIIbIO KOMITBIOTEPHBIX MPOrpaMM




4.2 Brnucanuas u onucanHas 7
OKDYHCHOCMb
CTposiT JIOTMYECKHE LIETIH PACCYKICHUMN.
[IpenBoCXMIIAIOT pe3yIbTAaT U YPOBEHb YCBOEHUS (KaKoil OyneT pe3ynbrar?).
VYMEIOT CllylIaTth U CHbIIIATh APYT Apyra.
BeiiBurarot 1 000CHOBBIBAIOT THITOTE3bI, IPEJIAral0T CIIOCOOBI MX MTPOBEPKHU.
CraBst y4eOHYIO 3a/lady Ha OCHOBE COOTHECEHHS TOrO, YTO YK€ U3BECTHO U
IMoBTOpenue. Pemienue 3axaq YCBOEHO, U TOT'O, YTO €IlI¢ HEU3BECTHO.
Pa3BuBaroT yMeHHE UHTEIPUPOBATHCSA B TPYIIY CBEPCTHUKOB U CTPOUTH
1. Ilosmopenue no meme MPOIYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU U B3POCIBIMU
«YemvipéxyzonvHuxuy. CaMOCTOATEIBHO CO3/Ial0T AITOPUTMBI IEATEIHHOCTH MIPH PEIIeHUU MpolieM
Ilosmopenue no meme TBOPUYECKOTO M MOMCKOBOTO XapaKkTepa.
«Ilnowaowy. 5
2. Ilosmopenue no meme [ToHrMarOT BO3MOKHOCTh PA3IUYHBIX TOUEK 3PEHUsS, HE COBIMAAIOLIUX C
«Ilooobue mpeyzonbHUKOS. COOCTBEHHOM.
OxkpysrcHocmoy. OCO3HAaHHO M MPOMU3BOJIBHO CTPOSIT PEUEBBIE BBHICKA3bIBAHUSA B YCTHOU U
Ilosmopenue no meme MUCbMEHHOU (hopMme.
«Ilooobue mpey2onbHUKo8. CrnuyaroT crnocod U pe3yabTaT CBOMX JCUCTBUN C 3aJaHHBIM JTAJIOHOM,
Oxkpyorcnocmb . 00HapyXUBAIOT OTKJIIOHEHUS U OTIUYUS OT JTAJIOHA.
YMEIOT C MOMOIIBI0 BOIIPOCOB JTI0OBIBATH HEIOCTAIOIIYIO HH(GOPMAITHIO.
Breibupator Hambosnee SQQeKTUBHbIE CHOCOOBI pEeUIeHHs 3aJaud B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBHI.
BHOCAT KOppEKTHUBBI U JOMOJIHEHUS B CIIOCOO CBOMX JIEHCTBUH B CiIydae
PACXOXKIEHUS ITATOHA, PEATBHOTO JICUCTBUS U €T0 TIPOYKTA.
Hroro 68 yacoB




KJIacC

Pasien Tema PaGouas XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH YYeHHKA (HA yPOBHE
nporpamMmma YueOHBIX el CTBHIA)
I'maBa |IX. BexkTopbl @OopMyJIMpOBaTh ONPEAEICHUS W WIIIOCTPUPOBATh IOHATHUS BEKTOPA, €ro
1. Iouamue eexmopa JUIMHBI, KOJJIMHEAPHBIX W PaBHBIX BEKTOPOB; MOTHUBHUPOBATH BBEACHUE
2. CnooiceHue u gbluumanue NOHATUH W JEHCTBUHM, CBS3aHHBIX C BEKTOPAaMH, COOTBETCTBYIOLUIUMH
1. 8EKMOpo8 8 IpUMepaMHu, OTHOCSIIUMHUCA K (PHU3NYECKUM BEKTOPHBIM  BEJIMYUHAM;
3. Vmmnoowcenue sexkmopa na MPUMEHSTh BEKTOPBI U JCHCTBHS HAJl HUMHU TIPHU PEIICHUU T€OMETPUUYECKUX
quco. 3a1au
4. Ilpumenenue 6ekmopos K
peuteHuro 3a0ay

I'nmaBa X. MeToa koopauHaT OOBSICHATP M WUIIOCTPUPOBATH  IOHSATHS  IPSIMOYTOJIBHOM — CHUCTEMBI
1. Koopounamer sexkmopa KOOpJMHAT, KOOPAMHAT TOYKHM U KOOPJAMHAT BEKTOpPa; BBIBOAUTH U
2. 2. Ilpocmenwue 3a0auu 6 10 WCIIOJIb30BaTh MPH PEHICHUH 33134 (hOPMYJIBI KOOPJIUHAT CEpeIHBI OTpEe3Ka,
KOopouxnamax JUTMHBI BEKTOPA, PACCTOSIHUSI MEX]Ty ABYMS TOYKAMH, YPaBHEHHUS OKPYKHOCTH

3. Vpasuenus okpyscrnocmu U TIPSIMOH
I'maBa XI. CooTHOIIEHUsI MEKTY ®opmynupoBaTh M WUIIOCTPUPOBATH OINpEENIEHUsT CHHYCa, KOCHUHYCa,
CTOPOHAMM M yIJIAMH TaHreHca W KoTaHreHca yrioB oT 0 mo 180°, BBIBOAWTH OCHOBHOE
TpeyrojibHuka. CkajsipHoe TPUTOHOMETPUUECKOE TOXKIECTBO U (OPMYJIbl MPUBEAEHUS; (POPMYIUpOBaTh U
NPOU3Be/ICHHE BEKTOPOB OKa3bIBaTh TEOPEMBbI CHHYCOB M KOCHHYCOB, MPUMEHSATh MX IMPH PEIICHUU
1. Cunyc, xocunyc, maneenc, TPEYrOJBHUKOB; OOBSCHATH, KaK HCIONB3YIOTCS TPUTOHOMETPHUYECKHE
3 Komamuzenc yena 11 dbopMynbl B H3MEpPUTENBHBIX pab0oTax Ha MECTHOCTH; (HOPMYIHUPOBATH
' 2. Coomuouenus mexncoy OTpeeNIeHUs yIia MeX/1y BEKTOpaMH U CKaJIIPHOTO MPOU3BEIECHUS BEKTOPOB;
CMOpPOHAMU U YeNamu BBIBOJIUTH (JOPMYIY CKaJSIPHOTO MPOU3BEIACHHS Yepe3 KOOPAMHATH BEKTOPOB;
mpey2onbHuKa ¢dopMynupoBatb U OOOCHOBBIBATh YTBEPXKIACHHE O CBOWCTBAX CKAaJISPHOTO)
3. Ckanapuoe npoussederue NPOM3BEACHUS; HCIOJIB30BaTh CKAJSIPHOE IPOU3BEJCHUE BEKTOPOB MpPHU

8EKMOpo8 pelIeHnu 3a1a4
4. PeweHue 3a0a4

dopmynrpoBaTh orpezeneHne MPaBHIILHOTO MHOTOYTOJIbHUKA;
I'napa XII. JIniuHa OKPYKHOCTH U (bopMyIUpOBaTh M JIOKA3bIBATh TEOPEMBI 00 OKPY>KHOCTSIX, ONMMCAHHOW OKOJIO
JIOIIAAb Kpyra MPAaBUJIBHOTO MHOTOYIOJIbHUKA ¥ BIIMCAaHHOM B HEr0; BBIBOJAUTH U
UCTIONB30BaTh  (OPMYIBl Ul BBIYMCICHUS  ITUIOMIAAW  TPABUILHOTO
4. 1. Ilpasunvnvie MHO20OY2016HUKY 12 MHOTOYTOJIbHUKA, €r0 CTOPOHBI U paJnyca BIHMCAHHOW OKPY)XHOCTH; peIllaTh

2. lnuna oxpyosicnocmu u
naowads Kpyaa
3. Pewenue 3a0au

3aJjaud Ha MOCTPOEHUE MPABUIBHBIX MHOIOYIOJIBHHUKOB; OOBSCHATH MOHATUS
JUTMHBI OKPYKHOCTH M TUIOIAAM KPYTa; BHIBOIUTH (POPMYIIBI Il BBIYUCICHUS
JUIMHBI OKPY>KHOCTH W [UIMHBI IyT'HW, ILUIOIAAW Kpyra W IIOMAAH KPyroBoro

CEKTOpa; MPUMEHATH 3TH (POPMYJIBI IIPH PEILICHUH 33124



I'nasa XIII. IBuxenne

1. Illonamue osuoicerust
2. Ilapannenvuviii nepenoc u
nosopom

OOBACHATH, UTO TaKOe OTOOpaKEHHE IJIOCKOCTU Ha ceOs M B KaKOM CiIydae
OHO HAa3bIBACTCS JIBIDKEHHEM IUIOCKOCTH; OOBSICHATH, YTO TaKOe OCeBas
CUMMETpHUS, IEHTpajJbHAas CUMMETPHUS, MapaJUICTIbHBIA MEPEHOC U TOBOPOT;
00OCHOBBIBAaTb, YTO JTH OTOOpP@KEHMS IUIOCKOCTH Ha ce0s SBISAIOTCA
JBIDKEHUSIMH; OOBSACHATH, KAKOBA CBSI3b MEXKIY JABIKEHUSIMH U HAJIOKEHHUSIMU;
WUTIOCTPUPOBATh OCHOBHBIC BHIBI JBIDKCHHH, B TOM YHCIE C ITOMOIIBIO
KOMITBIOTEPHBIX IPOTpaMM

I'nasa XIV. HauaanHbIe cBeeHus
u3
Crepeomerpun

1. MHnoeoepannuxu
2. Tena u nosepxnocmu
8paujeHus

OOBSICHITh, YTO TaKOE MHOTOTPAaHHUK, €ro TrpaHu, p&Opa, BEPIIHUHBI,
QUAroHad, KaKoOi MHOTOTpaHHMK HAa3bIBAETCS BBIMYKJIBIM, YTO Takoe N-
yroJIbHasi TpU3Ma, €€ OCHOBaHUs, OOKOBBIC TpaHU M OOKOBbIe pEOpa, Kakas
Mpu3Ma Ha3bIBACTCS MPSIMOM M Kakash HaKJIOHHOM, 4TO TaKoe BBICOTA MPU3MBI,
Kakasi Ipu3Ma Ha3bIBaeTCs MapauIeieNuIe oM U KaKoW Iapaielsienume]|
HA3bIBACTCS MPAMOYTOJIBHBIM; (OPMYTUPOBATH U 0OOCHOBBIBATH YTBEPKIACHHUS
O CBOMCTBE JMAaroHaJeW MapajulelieldIea M O KBajgpare AHarOHaJIH
OPSIMOYTOJIBHOTO — Mapajljiesienumnena; OoOBSCHATh, 4YTO Takoe O0BEM
MHOTOTPaHHHKA; BBIBOJWUTH (C Mmomomnsio mpuHiuna Kasambepu) ¢opmyny
o0béMa  MPAMOYTOJBHOTO  MapasuleNenuena; OOBSCHSTH, KaKou
MHOTOTPAaHHUK HAa3bIBACTCS MUPAMHUION, YTO TaKO€ OCHOBAHHWE, BEPIIHMHA,
OoKkoBbIe TpaHH, OokoBbIe PEOpa M BBICOTA MHpPAMUIBI, Kakas MHpPaAMUIA
Ha3bIBACTCSI TPABWIBHOM, YTO Takoe amnodeMa TMpaBWIbHOW MHUPAMU/IBI,
MPUBOIUTE PopMyTy 00BEMA MUpPAMUIBL; OOBICHITH, KAKOE TEJIO HA3bIBACTCS
HWIMHIPOM, 4YTO TAaKOE €ro ocCh, BBICOTA, OCHOBAaHMS, paauyc, OOKOBas
MOBEPXHOCTh, OOpa3yrolue, pa3BEPTKa OOKOBOW TOBEPXHOCTH, KAKUMU
dopMynaMu  BbIpaxaroTcsi OO0BEM M IUIOMAJb OOKOBOM IOBEPXHOCTH
UIMH]IPA; OOBICHITH, KAKOE TENO0 HAa3bIBA€TCS KOHYCOM, YTO TAaKOE€ €ro OCh,
BBICOTA, OCHOBAaHHE, OOKOBAsi MOBEPXHOCTH, 00pasyroire, pa3BEPTka OOKOBOH
MOBEPXHOCTH, KakKuMU (POpMyJIamMH BBIpaXKAIOTCs 00bEM KOHyca M IIOMIAIb
OOKOBOIl MOBEPXHOCTHU; OOBACHAThH, KaKasi MOBEPXHOCTb Ha3bIBaeTcs cepoil)
M KAaKO€ TeNO HAa3bIBACTCSA IIApPOM, YTO TAaKOE paauyc M AHAMeTp cQepbl
(mrapa), kakuMu (GopMysIamMHu BhIpaKAIOTCS 00BEM Iapa W IIIomanas chepsr;
n300paxaTh ¥ pacro3HaBaTh HAa PHUCYHKaX TMPU3MY, Mapajlielenume],
MUPAMHUTY, TWIHHJP, KOHYC, Iap

00 akcnomax IVIaHMMeETPUH

CTposT JIOTHYECKUE LIETIH PACCYKICHUMN.

[IpeaBocxuImaroT pe3ynbTaT U YpOBEHb YCBOEHUS (Kakoi OyeT pe3yabrar?).
VYMEIOT CllylIath U CIbIIIATh APYT Apyra.

BbI1BUTaoT 1 000CHOBBIBAIOT THIIOTE3BI, MPEATIAraloT CIIOCOOBI UX MPOBEPKHU.
CraBst y4eOHYyIO 3a/lady Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO U
YCBOEHO, U TOT'0, YTO €LIE HEU3BECTHO.

Pa3BuBalOT yMeHHE HMHTEIpUPOBATbCA B TPYIIY CBEPCTHUKOB M CTPOUTH




MNPOAYKTUBHOC BBaHMOHeﬁCTBI/Ie CO CBCPCTHUKAMHU U B3POCIIBIMU

IHoBTOpenue. Pemenne 3a1a4
1. Buow mpeyzonvbHukos.
3ameuamenvhvie 1unuy u
MOYKU Mpey20/IbHUKA
2. Tpuconomempuueckue
@yHKyuu ocmpoeo yena
NPAMOY20/IbHO20
mpey2onbHUKaA.

3. Buodwsi uemvipexy2on1bHUKO0S.

Ceoticmea u npusHaxu.
4. Koopounammulii u
BEKMOPHBILL MEMOObl
peuwtenus 3a0ay

CaMOCTOSTENBHO CO3JAI0T AITOPUTMBI IEATEILHOCTH MPH PEeLIeHUH TpolieM
TBOPYECKOTO M TOUCKOBOTO XapaKkTepa.

[ToHUMaIOT BO3MOKHOCTh Pa3IMYHBIX TOYEK 3PEHUS, HE COBIANAIOUINX C
COOCTBEHHOM.

Oco3HaHHO U NPOU3BOJIBHO CTPOSIT PEUYEBBIE BBHICKA3BIBAHUS B YCTHOM U
MUCBbMEHHOU (hopMme.

Cnuuaror crnoco0 W pe3ysbTaT CBOMX JCHCTBUU C 3aJJaHHBIM HTAJIOHOM,
O6Hap}I)KI/IBaIOT OTKJIOHCHHA U OTJIMYMA OT 3TaJIOHA.

YMEIOT ¢ TOMOIIBIO BOMPOCOB T00BIBATH HEIOCTAIONIYIO HH(POPMAITHIO.

Hroro

68 yacos
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