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|. Il.iannpyemble pe3yJbTaThl 00y4eHusi reoMeTpuu B 7-9 Ki1accax
['eomeTpuyeckue GUrypsl
Buinyckuux nayuumes:
* [10JIb30BATHC SA3BIKOM T€OMETPHUU JIJISl ONTMCAHUS TPEIMETOB OKPYKAIOIIET0 MUPa U UX B3aUMHOTI'O PACIOJIOKECHHUS;
* pacro3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX FEOMETpUUECKHE (QUTYPBI U UX KOH(UTYpalLUH;
* KJIacCU(UIIUPOBATh T€OMETPUUECKHE (DUTYPBI;
* HAXOJUTh 3HAYEHMs JUIMH JIMHEHHBIX DJIEMEHTOB (UIYp U MX OTHOIIEHHUs, IpaaycHyro mepy yrio oT 0° mo 180°, mpumenss
OINpe/IeNiCHUs, CBOMCTBA M IpPHU3HAKU (GUIYp M HMX DJIEMEHTOB, OTHONIEHHsA (Guryp (paBeHCTBO, MOJOOME, CHUMMETPHUH, TOBOPOT,
napauleIbHbIA EPEHOC);
* OIIEPUPOBATH C HAYAJIbHBIMU MOHATUSIMA TPUTOHOMETPUH U BBITIOJIHSATH 3JIEMEHTAPHBIE Ollepaliii Haja (GYHKIUSMU YIJIOB;
* I0Ka3bIBaTh TEOPEMBI;
* pemaTh 3aJla4d Ha JOKa3aTeJIbCTBO, OMUPA’ACh HA U3YUEHHBIE CBOMCTBA ()UIYyp W OTHOIICHUA MEX]y HUMU U NMPUMEHSSI U3yYECHHbIE
METO/Ibl JOKA3aTEIbCTB;
* peraTh HECJIOKHbBIE 33]1a4U HA TOCTPOEHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IOCTPOEHHUS ¢ HOMOUIBIO HUPKYJIS U TUHENKH;
* peniaTh NPOCTEMIINE IITITAHUMETPUUECKHUE 3a]a4H B IIPOCTPAHCTBE.
Buinycknux nonyuum 6o3mosrcnocms:
* OBJIQJIETh METOJAaMU PELICHMS 3a/1a4 Ha BBIYMCIICHUS U I0Ka3aTeIbCTBA: METOJOM OT MMPOTUBHOIO, METOJIOM MOA00MS, METOI0M
nepebopa BapMaHTOB U METOJOM I'€OMETPUUYECKUX MECT TOUEK;
* IPUOOPECTU OMBIT MPUMEHEHUS alreOpauuyeckoro M TPUTOHOMETPUUECKOrO ammapata M HWAeH JABWKEHHUS TpU  PEIICHUU
reOMETPUYECKUX 3a/1aY;
* OBJIAQJCTh TPAJULMOHHON CXEMOW pEelIeHs] 3ajJady Ha MOCTPOEHHE C TMOMOUIbI0 LHUPKYJIS M JIMHEWKHU: aHaIu3, MOCTPOEHUE,
JTI0KA3aTeJIbCTBO U UCCIIEI0BAHUE;
* HAYYUThCS pelIaTh 33/1a4M Ha MMOCTPOEHUE METOIOM F'€OMETPUUYECKOT0 MECTa TOYEK M METOAOM MOJI00US;
* IPUOOPECTH OMBIT UCCIEAOBAHUS CBOMCTB IJIAHUMETPUUYECKUX PUTYDP C TOMOIIBI0O KOMITBIOTEPHBIX MPOTPaMM;
* IPUOOPECTH OMBIT BHIMOJHEHHUS TPOECKTOB.
H3MmepeHne reoMeTpuuecKux BeIUYrH
Buvinyckuux nayuumesi:
* HCIIOJIb30BATh CBOKCTBA M3MEPEHMS JUIMH, TUIOLIAEH U YIJIOB IPHU PELIEHUH 337a4 HAa HAXOXKIEHUE JUIMHBI OTPE3Ka, IJINHBI
OKPYKHOCTH, JIJTMHBI YT OKPY>KHOCTH, T'PayCHOM MEpHI yTJa;
* BBIYMCJIATH IJIOMIAU TPEYTOJIBHUKOB, TPSIMOYTOJIBHUKOB, [TapaJLIEIOrpaMMOB, Tpaneluil, KpyroB U CEKTOPOB;
* BBIYUCJIATH JJIMHY OKPY’KHOCTH, JUTMHY TyTH OKPY’KHOCTH;




* BBIYHCIIATD JUTUHBI JTMHEWHBIX DJIGMEHTOB (PUTYpP W MX YIJIbl, UCIOIB3Ys (OPMYJIIBI JUIMHBI OKPYKHOCTH W JUTMHBI YT OKPY>KHOCTH,
dbopmyIIsI TIOmAneH GUryp;
* pemaTh 3a/1a4d Ha JOKA3aTeIbCTBO C UCIOJIb30BAaHUEM (hOPMYIT NTMHBI OKPY>KHOCTH | JUIUHBI TyTH OKPYXHOCTH, (hOPMYJ TIIOMAaeH
duryp;
* pemIaTh MPaKTUIECKHE 3a1a9H, CBI3aHHbIC C HAXOXKICHUEM TeOMETPUICCKUX BEIIMINH (MCIIONIB3Ys MTPH HEOOXOAMMOCTH CIIPABOYHHUKH
Y TEXHUYECKHE CPE/ICTBA).
Buinycxkuux noayuum 603mM04#CHOCMb HAYHUMbCSL:
* BEIYHCIIATE IUIOMAAN (DUTYp, COCTABJICHHBIX M3 JIBYX WJIHM 0ojiee MPSMOYTOJBHHUKOB, MapajljieIorpaMMOB, TPEYTrOJIBHUKOB, Kpyra U
CEKTOpa,;
* BEIYHCIISATH IO MHOTOYTOJTBHIKOB, UCTIOJIB3YsI OTHOIICHUS PABHOBEIIMKOCTH M PABHOCOCTABIICHHOCTH;
* IPUMCHSTh aIreOpandecKuii ¥ TPUTOHOMETPHUSCKHUI ammapar W WICH JIBHKCHHUS MPU PEIICHUH 33]a4 Ha BBIYMCICHUC IUIOMIAICH
MHOTOYTOJIbHUKOB.

KoopanHatet
Buinycknux nayuumcs:
* BEIYHCIISITH JUTHHY OTPE3Ka M0 KOOPAMHATAM €T0 KOHIIOB; BEIYHUCIISATH KOOPIUHATHI CEPEIMHBI OTPE3Ka,
* MCITOJIb30BAaTh KOOPAUHATHBIA METOJI JAJIsI H3yUEHUSI CBOWCTB MPSMBIX B OKPY>KHOCTEH.
Buvinyckrux nonyuum 6o3modrcHocmy:
* OBJIAJICTh KOOPIMHATHBIM METOOM PEIICHUS 3a]1a4 Ha BEIYUCIICHUS U JJOKa3aTEIbCTBO
* IPHOOPECTH OIBIT UCTIOIB30BAHUS KOMITBIOTEPHBIX TIPOTPaMM ISl aHAJIM3a YACTHBIX CITy4acB B3aUMHOTO PACIIONIOKCHHS OKPYKHOCTEH
Y TIPSIMBIX;
* IPUOOPECTH OTIBIT BBHIMOJIHEHUST MPOEKTOB Ha Temy «[IpuMeHeHHEe KOOPAWHATHOTO METOJa IMPH PEHICHWH 3aJad Ha BBIYUCIICHUS H
JTOKA3aTeIbCTBAY.

BekTopsbl
Buinyckruk Hayuumcsi:
* OIICPUPOBATh C BEKTOPAMHU: HAXOJIUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX I'€OMETPHYCCKH, HAXOIWTh BEKTOP, PaBHBIN
MIPOU3BEICHUIO 32/ITAHHOTO BEKTOPa HA YHCIIO;
* HaXOJUTh JII1 BCKTOPOB, 3aJIaHHBIX KOOPJAMHATAMH: JJIMHY BEKTOpa, KOOPAMHATHI CYMMbI M Pa3HOCTH JIBYX M 00Jjiee BEKTOPOB,
KOOpDAWHATHI TMPOW3BEACHHUS BEKTOpAa HA YHCIO, MPHMEHSS TMPH HEOOXOJWMOCTH COYCTATENIBHBIN, IEePEeMECTUTEIbHBIA |
pacrpeeMTeTbHBIN 3aKOHBI,
* BEIYHCIISATH CKAIIPHOE MPOM3BEICHIE BEKTOPOB, HAXOIUTH YTOJI MEXK/Ty BEKTOPAMH, YCTAHABIIMBATH MEPIICHIUKYISIPHOCTD MPSMBIX.
Buvinycknux nonyuum o3modicHocmo:
* OBJIQJICTh BEKTOPHBIM METOJIOM JJISI PEIICHHMS 3,124 Ha BBIYMCIICHUS U JIOKA3aTelIbCTBA,;




* IPUOOPECTH OIBIT BHIMOIHEHUSI IPOEKTOB.

.JII/I‘IHOCTH])le, METANIPEAMETHLIC H NIPEAMETHBIC PE3YJIbTATHI 0CBOCHUA y‘lBﬁHOFO nmpeamera «reOMeTpl/Iﬂ»

W3ydeHne reoMeTpuH 1o JaHHOU MporpaMMe CIIoCOOCTBYET GOPMUPOBAHUIO Y YUAITUCS JIMYHOCTHBIX ,METANPEAMETHBIX U
PEIMETHBIX PE3yJIbTaTOB 00yUEHUs, COOTBETCTBYIOIINX TpeOOBaHMAM (hefiepaIbHOrO rOCyapCTBEHHOTO 00Pa30BaTeIbHOTO CTaHIapTa
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

B3aumocBs3b pe3yabTaTOB OCBOCHHS ITpeaMeTa «MaTeMaTHKa) MOKHO CUCTEMHO TIPEJICTaBUTh B BUJIE CXeMBI. [Ipr aToM
obo3nauenue JIP yka3piBaeT, 4To MPOABHIKCHHE YUAIUXCS K HOBBIM 00pa30BaTEIIbHBIM Pe3yJIbTaTaM MPOUCXOIUT B COOTBETCTBUH C
JVHHUSMHA Pa3BUTHUS CPEICTBAMU MPEAMETA.

7-9 kiaacceol

JINYHOCTHBIE Pe3ybTaThI:
1) BOCHHUTaHUE POCCHUUCKON I'PaXKIAHCKOW MICHTUYHOCTH: MAaTPUOTU3MA, yBaXKe€HHs K OTeuecTBy, OCO3HAHUS BKJIAJla OTEYECTBEHHBIX

YYEHBIX B Pa3BUTHE MUPOBOM HAYKHU;

2) OTBETCTBCHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh U CIIOCOOHOCTH OOYYAIONIMXCS K CAMOPA3BUTHIO U CaMOOOPA30BAHHUIO HA OCHOBE
MOTHUBAIIMU K 00YUYEHHUIO U TTO3HAHUIO;

3) OCO3HAHHBIM BBIOOP W TOCTPOCHHME JANbHEHIICH WHAMBHIYaIbHONH TPAaeKTOpUU OOpa30BaHUS Ha 0a3e OPHCHTUPOBKU B MHPE
npodeccuii U mpodeccHOHaNbHBIX MNPEANOYTEHUH C YYETOM YCTOMYMBBIX IMO3HABATENIBHBIX WHTEPECOB, a TAKXKE HA OCHOBE
(bopMHpPOBaHUS YBAXKUTEIHHOTO OTHOILIEHUS K TPYly, PA3BUTHE ONBITA YYACTHS B COLMAIBLHO 3HAYMMOM TPY/IE;



4) ymeHHe KOHTPOJIMPOBATH MPOIIECC U Pe3yIbTaT Y4COHON U MaTeMaTHICCKOU IeITeIbHOCTH;
5) KPUTUYHOCTH MBIIIUICHHS, MHUIIMATHBA, HAXOTYMBOCTh, AKTUBHOCTH IIPU PEIIICHUN TEOMETPUUCCKUX 3a71au.

CpeacmSOM oocmuoicerus amux pe3yjibmanios A6JHAemcs.
- CHCTEMa BaﬂaHI/Iﬁ qu6HHKOB;

- IIPCACTAaBJICHHAA B yqe6HHKaX B ABHOM BUAC OpraHU3alyiA MaTCpHaia 110 IIPUHIUITY MUHHUMAKCa,

= HCIHOJBb30BAHUC COBOKYIIHOCTHU TGXHOHOFHﬁ, OPUCHTHPOBAHHBLIX Ha PAa3BUTHC CaAMOCTOATCIBHOCTH W KPUTHYHOCTH
MBIIJICHUA: TEXHOJIOI'UA HpO6JI€MHOFO Auajiora, TCXHOJOI'usA IMMPOAYKTUBHOI'O YTCHHA, TCXHOJIOTUSA OLICHUBAHNS.

MeTtanpeaMeTHbIePe3yJIbTATHI:

1) yMeHHe caMOCTOSITeIILHO ONMPEACIIATH eI CBOST0 O0YUYCHHS, CTAaBUTh M (POPMYJIMPOBATH IS ceOsT HOJIBBIC 3aaHus B yuéoe,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIHHOU JI€SITEILHOCTH;

2) yMEHHE COOTHOCUTH CBOM JICHCTBHS C TUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJIBCBOCH JCSITEIBHOCTH B TIPOIIECCE
JOCTIKEHUSI PE3YJIbTaTa, ONEPEAeIIThCIIOCOOBI ICUCTBUI B paMKaXx MPEAJIOKEHHBIX YCIOBHM U TPEOOBaHM, KOPPEKTUPOBATH CBOU
JICCTBUS B COOTBETCTBUU C U3MEHSFOIIIEUCS CUTYaIUEH;

3) yMeHHE ONpenesaTh MOHITHS, CO37aBaTh 0000IICHH S, YCTAHABIMBATh AaHAJIOTHH, KIIACCU(PHUIIMPOBAThH, CAMOCTOSTEIIBHO BEIOUPATH
OCHOBaHUS ¥ KPUTEPUH JIJIs1 KIacCUUKAIIY;

4) ycTaHaBJIMBATh IPUYMHHO-CJICICTBEHHBIC CBSA3H, IPOBOIUTH TOKA3aTEILHOE PacCyKICHHE, YMO3aKII0YeHNE (MHIyKTHBHOE,
JEAYKTUBHOE U 110 aHAJIOTUU) JIeJaTh BBIBOJIBI;

5) yMeHHE WILTIOCTPUPOBATh U3yUCHHBIC MOHITHS M CBOWCTBA (DUTYD, ONTPOBEPraTh HEBEPHBIC YTBEPIKIACHNUS;

6) KOMIIETEHTHOCTHB 00JIACTH UCITOJIb30BaHUS HH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

7) mepBOHAYaJIbHBIC MTPEICTBAJICHHUS 00 MICSIX U O METO/IaX F'EOMETPHH KaK 00 YHHBEPCATbHOM SI3bIKE HAYKH M TEXHUKH, O CPEJCTBAX
MOJICJIMPOBAHUS SIBJICHUN U TIPOLIECCOB;

8) yMeHHe BUACTh TCOMETPHUYCCKYIO 3a/1a4y B KOHTEKCTE IPOOJIEMHOM CUTYAIlUH B APYTUX JUCIIUILIMHAX, B OKPYIKAIOMICH KU3HU;

9) yMeHHe HaXOJUTh B Pa3IMYHBIX HCTOYHHUKAX HH(DOPMAILIMK, HEOOXOAUMYIO JIJISl PEIICHUS MAaTeMAaTHICCKUX MPO0JIeM, U MPEACTBANIATh
e€ B MOHATHOM (hopMe, TPUHUMATh PELICHUE B YCIOBUSAX HEMOTHON UM N30BITOYHOM, TOUHON WIJIM BEPOSITHOM HHPOpMaLIUK;

10)ymeHMe MOHUMATD M HCITOJIb30BaTh MaTEMAaTHUECKUE CPECTBA HATTISIIHOCTH (UePTEXkKH, TAOIHIIbI, CXEMBI U JP. ) IISTHILTFOCTPALIHH,
WHTEPIPUTALIUN, APTYMEHTAIIUH;

11)ymMeHure BBIIBUTATh THITOTE3bI IPH PEIICHUH 33]Ia49H U IOHUMATh HE0OXOIMMOCTh UX MPOBEPKH;

12) mOHWMaHUWE CYIIHOCTH AJTOPUTMUYCCKUX MPEANHUCAHUNA U YMEHHE JCHCTBOBATh B COOTBETCTBUH C TPEIOKCHHBIM aJITOPHUTMOM.



IIpenmeTHBbIEe pe3yJbTaThI:

1) oco3HaHUe 3HAYCHHS TEOMETPHH JIJISl [IOBCETHEBHOW JKU3HU YEIIOBEKA;

2) TpeAcCTaBICHUE O TEOMETPUH Kak chepe MaTeMaTHIeCKOH e TeTbHOCTH, 00 dTamnax e€ pa3BUTHS, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS
UBUIM3AIHH;

3) pa3BuTHE yMEHHU pabOTaTh C yYeOHMKOM MaTEMAaTHIECKUM TEKCTOM (aHAJTH3UPOBATh, U3BJIEKATh HEOOXOAUMYIO0 HHPOPMAIIHIO),
TOYHO U IPAMOTHO BBIPAKaTh CBOU MBICJIH C IPUMEHEHUEM MaTEMATUYECKOM TEXHOJIOTUU U CUMBOJIMKH, IPOBOJIUTH KiIacCU(UKALINH,
JOru4ecKre 000CHOBAHMS;

4) BrnajeHue 6a30BbIM MOHATUIHBIM aIapaToM MO0 OCHOBHBIM pa3JieyiaM COJIepKaHUS,

5) cucremaTrueckue 3HaHUS O (PUTYpax U UX CBOMCTBAX;

6) mpakTUYeCKH 3HAYMMbIC TEOMETPUUECKUE YMEHHS U HABBIKH, YMEHUE TPUMEHSThH UX K PEIICHUIO TEOMETPHUICCKUX U
HEreOMETPUYECKUX 3a]1a4, & UMEHHO:

- n300paxarb (PUryphl HA IIJIOCKOCTH;

- HCIOJb30BaTh T€OMETPUUECKUH SI3bIK JJI OMMCAHUS MPEAMETOB OKPYKAIOIIETO MUPA;
- U3MEpPSATH JUIMHBI OTPE3KOB, BETUUUHBI YTJI0B, BEIUUCIIATH IUIOIIAU QUTYD;

- pacro3HaBaTh U U300paXkaTh paBHbIE, CAMMETPUYHBIE U TIOJJOOHBIE (PUTYPBI;

- BBIMNOJHATH IOCTPOSHUS FEOMETPUUECKUX (PUTYP C TOMOILLIBIO UPKYJIIS U JTUHEUKH;

- YHUTaTh U UCMOJIb30BaTh HH(OPMALIKIO, TPEACTABICHHYIO Ha UepPTEkKaX, CXeMax;

- MPOBOJUTH NPAKTUYECKUE PACUETHI.

I1.Conep:xanue yueOHoro npeamera «I'eomerpus»
7 —9 kaaccoB

IIpocmetiwue eceomempuueckue ucypul
Touka, npsamast. OTpe30K, 1yd. Yrou. Buasl yrnos. CmexHbIE U BEpTUKAIbHBIE YIIIbL. buccekTpuca yria.
[Iepecekaromuecs u napajenbHble npsmele. [lepnenaukynsapasie npsamsie. [Ipu3naku napamnenbHOCTH NpsiMbIX. CBoOMCTBA
NapajuleNIbHbIX MPAMBIX. [lepnenauKynsp u HaKJIOHHAS K MPSMOM.
Muozoyeonvruku
Tpeyronbauku. Bunel TpeyronsHukoB. Mennana, OuccekTpuca, BbICOTa, CpEAHsIs IMHUS TpeyroyibHuka. [Ipu3naku paBeHCTBa
TpeyrojabHUKoB. CBOMCTBA U MPU3HAKU PaBHOOEIPEHHOIO TpeyroiabHUKa. CepeTuHHbINA NepIeHuKyIsap oTpe3ka. CyMMa yriioB
TpeyroJyibHUKa. BHelHue yrisl TpeyroibHuka. HepaBeHcTBO TpeyroiabHuka. COOTHOLIEHUS! MEKy CTOPOHAMHU U YIJIAMH TPEYTOJIbHUKA.
Teopema I[Tudaropa.




[Tono6ubie Tpeyronpuuku. [IpusHaku nogoOus TpeyroabHUKOB. TOUKH MepeceueHust MeinaH, OMCCEKTPUC, BBICOT TPEYTOJIbHUKA,
CEePENMHHBIX MIEPIICHINKYIISIPOB CTOPOH TpeyroyibHuKa. CBOWCTBO OMCCEKTPHUCH TpeyroyibHuKa. Teopema Daneca. Merpuieckue
COOTHOILIEHHUS B IPSIMOYTOJIBHOM TpeyToibHuKe. CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC OCTPOTO yTJia MPSMOYTOJIbHOTO TPEYTOJbHUKA U
yriioB oT 0 10 180. ®opmyiJibl, CBA3BIBAIOIIME CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC OJTHOTO U TOTO K€ yria. Penmenne TpeyroibHUKOB.
Teopema CUHYCOB U TEOpEMa KOCUHYCOB.

UYerbipéxyronpauku. [Tapamnenorpamm. CBoiicTBa 1 npu3HaKy napaienorpamma. [IpsMoyronbHUK, poMO, KBaJpaT, UX CBOMCTBA U
npusHaku. Tpaneuus. CpeaHsis TUHUS TPaNelu U €€ CBOMCTBA.

MHoOroyrojibHUKU. Beimykiible MHOTOYTOJIbHUKH. CyMMa yTIIOB BBIITYKJIOTO MHOTOYTOJIbHUKA. [[paBriIbHBIE MHOTOYTOJIHUKH.
Oxpyarcrocmsb u kpye. I eomempuyeckue nocmpoenust

OKpyKHOCTB M KPYT. DJIEMEHTHI OKPYKHOCTH U Kpyra. LleHTpanbHble 1 BlincaHHbIe yIiibl. KacaTenbHas K OKPYKHOCTH U €€ CBOMCTBA.
B3anmHOe pacnonokeHue npsMon U OKpyKHOCTH. OIrcaHHas U BIIMCaHHAs OKPYKHOCTU TPEYTOJIbHUKA. BIIMiCaHHBIE M ONIMCAaHHBIE
YEeThIPEXYTOJIbHUKH, UX CBOMCTBA U NPU3HAKU. BIIMCaHHBIE ¥ ONMCAHHBIE MHOTOYTOJIbHUKH.

['eomerpuueckoe mecto Touek (I'MT). CepeanHHbIi NEPIEHAUKYISAP OTpe3Ka U Ouccekrpuca yria kak [MT.

['eomeTpuueckre MOCTPOEHUS IUPKYJIEM U JINHENKONW. OCHOBHBIE 337Ja4l HA TOCTPOCHUE: TOCTPOCHUE YIJia, PABHOTO TAHHOMY,
IIOCTPOCHUE CEPEANHHOTO NIEPIICHINKYJIIAPA JAHHOIO OTPE3Ka, IOCTPOCHUE IPSIMOM, IIPOXOAAIICH Yepe3 JaHHYIO TOUKY U
NEPIEHUKYIIPHON JAaHHOM MPSAMOM, TOCTpOEHUE OUCCEKTPUCHI JaHHOTO yruia. [locTpoeHue TpeyrojapHUKa 110 331aHHBIM JIEMEHTaM.
Meton 'MT B 3amadax Ha MOCTPOEHHUE.

Hszmepenue ceomempuueckux eaudun

JnuHa otpeska. Paccrossaue mexay n1Byms ToukaMu. PaccTosiHie OT TOUKH 10 NpsIMOM. PaccTosiHre Mexay MapajuieIbHbIMU TPSMBIMU.
[TepumeTp MHOTOYTOJIBHUKA.

JInnHa okpy>XHOCTH. [{JIMHA TyTW OKPY’KHOCTH.

['panycHas mepa yriia. BennurHa BIMCaHHOTO yIJia.

[TonsTHS MUTOIIAIM MHOTOYTOJIbHUKA. PaBHOBenuKkMe (hurypel. HaxoxaeHue miomaay KBaapara, NpsaMoyTroidbHUKA, apajuiesiorpaMma,
TPEYTOJIbHUKA, TPATIELUU.

[Tonsarue momaau kpyra. [lnomans cexkropa. OTHOIIEHUE TIONIAACH MTOJOOHBIX (QUTYD.

Lexapmogvie koopouHamul Ha NIOCKOCHU

dopMyiia paccTosHUSA MEXAY IByMs ToukaMmu. KoopimHaThl cepeIuHbl OTpe3Ka. Y paBHeHHE GUTYPBL. Y paBHEHUS OKPYKHOCTHU U
npsMoi. YT1oBor KO PHUITUEHT MPSIMOH.

Bexmopui

[Tonsarue BekTopa. Moayne (1unHa) BekTopa. PaBHbie BekTopbl. Komnueapubie BekTopbl. Koopannatel BekTopa. ClioxeHne u
BBIYMTAHHE BEKTOPOB. ¥ MHOXKEHUE BEKTOPA Ha yncio. CKaJsipHOE pou3BeAeHUE BEKTOPOB. KocHHYC yriia MeXay 1ByMsl BEKTOpaMH.
I'eomempuueckue npeodpaszosanus




[Tonsitue o npeoOpazoBanuu purypsl. JBmkenue ¢purypsl. Buasl ABmkeHus GUrypsl: mapauienbHbIN MepeHoC, 0CeBasi CHMMETPHS,
HEHTpajIbHasi CHMMETPHs, TOBOPOT. PaBHbIie purypsrl. ['omotetus. [lomobue puryp.
Dnemenmul 102UKU
Omnpenenenne. AKCMOMBI M TeopeMbl. JlokazaTrenbcTBo. JlokazarenscTBO OT MpoTUBHOTO. Teopema, oOpatHas nanHoi. Heobxoaumoe n
JIOCTaTOYHOE YCIIOBUS. YTIOTpEOIEHNE JOTMUYECKUX CBA30K €CNH..., TO ..., TOrJ1a ¥ TOJIBKO TOI/IA.
L'eomempus 6 ucmopuueckom pazeumuu
N3 ucropun reometpun, «Hauana» EBkiaunna. Mcropus nsitoro nocrynata EBkiuaa. Tpuronomerpus — Hayka 00 U3MEPEHUN
TpeyroiabHUKOB. [locTpoeHue paBuIbHBIX MHOTOYTOJbHUKOB. Kak 3apoauiach niest KoopnHar.
H.W. Jlo6auerckuii. JI. Diinep. Panec. [Tudarop.

7 Kkaacc:

1. IIpocreiilue reomerpruyeckre pUrypol M MX CBOMCTBA
[Ipocreiinme reoMmeTpuyeckue (pUrypsl: npsimasi, TOUKa, OTPE30K, Jiy4, yroi. [lonarue paBencTBa reomerpuueckux guryp. CpaBHeHuE
OTPE3KOB U yrioB. 3mMepeHne OTpe3KOoB, IIMHa oTpe3ka. Mi3mepeHue yrios, rpajgycHas Mepa yriia. CMeKHbIE U BEPTUKAJIBHBIE YTIIbI, UX
cBoucTBa. IlepneHuKyisspHbIe IpsSMBIE.
Ocnog6nasl yenb — CUCTEMATU3UPOBATh 3HAHUSI YUalIUXCs O MPOCTEHIINX F€OMETPUUECKUX (PUTypax U UX CBOMCTBaX; BBECTHU ITOHSATHE
paBeHCTBa QUTyp.
B JaHHOW TeMe BBOJISATCS OCHOBHBIE T€OMETPUUECKUE MOHITUS U CBOMCTBA MPOCTEUIINX T€OMETPUUYECKUX (PUTyp HA OCHOBE HATJISII-
HBIX MPEICTABICHUHN yJallluXcsl IMyTeM 0000IIeHHsI OUEBHUIHBIX WJIM U3BECTHBIX U3 Kypca MaTEMAaTUKH 1—6 KJ1acCOB T€OMETPUYECKUX
¢daktoB. [IoHsATHE aKCMOMBI HA HAaYaJIbHOM 3Tare 00y4eHusl He BBOJUTCS, U CaMU aKCUOMBI HE (popMyIUpyIOTCs B IBHOM Buje. HeoOxo-
JUMbIE HCXO/HbBIE TTOJIOKEHUS, HA OCHOBE KOTOPBIX U3y4YalOTCsl CBOMCTBA T€OMETPUUECKUX (PUTYD, IPUBOASATCA B ONUCATEIBLHON PopMe.
[TpyHIMNIMATBHBIM MOMEHTOM JIaHHOM TEMBI SIBJIIETCSA BBEICHHUE MTOHATUSL PABEHCTBA N€OMETPUUYECKUX (PUTYp HAa OCHOBE HATJISIAHOTO
MOHATHS HAJTOkKeHUs. OnpeneIeHHOE BHUMAHHE JTOJKHO YAENSATHCS MMPAKTUYECKAM NPUIIOKEHUAM I€OMETPUUECKUX TTOHITHH.
Konmponvnvix pabom: 1

2. TpeyrojabHuku
Tpeyronsuuk. [Ipu3zHaku paBeHCTBA TPEYTOILHUKOB. [lepriennukymsp k mpsimoil. Meauanbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIBHUKA.
PaBHOOEIpEHHBIN TPEYTOJBLHUK M €T0 CBOMCTBA. 3aa4i HA TTOCTPOSHHUE C TIOMOIIIBIO IUPKYJIS U TUHEHKH.
OcHosHas yeib — BBECTH TTOHSITUE TEOPEMBI; BRIPA0OTAaTh YMEHHUE JOKA3bIBATh PABEHCTBO TPEYTOJIBHUKOB C TIOMOIIBIO U3yYEHHBIX
IIPU3HAKOB; BBECTU HOBBIM KJIACC 33/1a4 — Ha IMOCTPOCHUE C MTOMOIIBIO IUPKYJIS U TUHEUKH.
[Tpu3Haku paBeHCTBA TPEYTOJIBLHUKOB SIBJISIIOTCS OCHOBHBIM pa0OUYMM arapaToM BCEro Kypca reoMerpuu. JlokasaTenbcTBo Ooblien
YacTH TEOPEM Kypca M TaKKe PellIeHre MHOTHX 3aJ1a4 MTPOBOJIUTCS IO CIEAYIOIIEH CXeMe: MOMCK PAaBHBIX TPEYTOJbHUKOB — 00OCHOBA-



S.

HUE UX PABEHCTBA C TIOMOIILIO0 KaKOTO-TO MPU3HAKA — CIIEACTBUS, BHITEKAIONUE U3 PABEHCTBA TPEYTOJLHUKOB. [[puMeHeHne nmpru3HaKkoB
paBEHCTBA TPEYTOJIBHUKOB TIPH PEIICHUH 3a71a4 J1aeT BO3MOXXHOCTh MOCTETICHHO HAKAIIMBATh OMBIT MPOBEACHUS JOKa3aTEIbHBIX
paccyxaenuii. Ha HauambHOM dTane u3ydeHus ¥ MPUMEHEHUS PU3HAKOB PABEHCTBA TPEYTOJLHHUKOB TI€JIeCO00pa3HO UCIIOIB30BATh 3a-
Ja49¥ ¢ TOTOBBIMU YEPTEIKAMH.

Konmponvnvix pabom: 1

3. IMapanneabHble npsiMble. CymMMa yIJIOB TPeyroJbHUKA
[Tpu3Haky mapayuienbHOCTH MPSAMBIX. AKCHOMA NapalieabHbIX NpAMbIX. CBOMCTBA MapauieNbHbIX MTPSMBIX.
OcHoeHas yenb — BBECTH OJHO U3 BAKHEHIITNX MOHSATUN — MOHATHE apaJICIbHBIX MPAMBIX; 1aTh IEPBOE MPECTaBICHUE 00 aKCHOMax
¥ aKCHOMAaTHYECKOM METO]IC B TEOMETPHH; BBECTH aKCHOMY MMapauICIbHBIX MPSMBIX.
[Tpu3HaKy ¥ CBOMCTBA MapaJICIbHBIX MPSMBIX, CBI3aHHBIC C YIIaMH, 00pa30BaHHBIMH TPH MTEPECECUCHUH IBYX MPSIMBIX CEKYIIICH
(HaKpecCT JeKAIMUMH, OTHOCTOPOHHUMH, COOTBETCTBEHHBIMHU ), IITMPOKO UCTIOIB3YIOTCS B JATBHEHUIIIEM TIPU U3YICHUH YETHIPEXYTOJIbHU-
KOB, TTOJIOOHBIX TPEYTOJBLHUKOB, TPU PEIICHUHN 3a/1a4, a TAKXKE B Kypce CTEPEOMETPHH.
Konmponvnvix pabom: 1

4, Oxpy:kHOCTH U KpYT. 'eoMeTpr1iecKkue NOCTPOEHMUS.

CyMmMma yrnoB TpeyroyibHuKa. COOTHOIIEHUE MEXAY CTOPOHAMHHM yTilaMH TpeyroibHuka. HepaBeHCTBO TpeyronabHuka. [IpsisMmoyronbsHbie
TPEYTOJbHUKH, UX CBOMCTBA U MPU3HAKU PABEHCTBA. PaccTosiHME OT TOUKHU 10 NpsiMOil. PaccTosiHre MexX My MapaiebHbIMU TPSIMBIMU.
[TocTpoeHue TpeyroiabHUKa MO TPEM JIEMEHTaM.
OcHoénas yenb — paccMOTPETh HOBbIE MHTEPECHBIE U BayKHBIE CBOMCTBA TPEYTOJIbHUKOB.
B nanHol TeMe JoKa3bIBaeTCs OJIHA U3 BAXKHEUIIIUX TEOPEM FEOMETPUU — TeopeMa 0 CYMME YIJIOB TpeyrojibHuKa. OHa mo3BOJISET JaTh
KJIacCU(UKAIIUIO TPEYTOJIbHUKOB MO yIJIaM (OCTPOYTOJIbHBIN, TPSIMOYTOJIbHBIN, TYMIOYTOJIbHBIN), a TAK)XKE YCTAHOBUTH HEKOTOPHIE
CBOMCTBA M MPU3HAKU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB.
[ToHsATHE pacCTOSHUS MEKIY MapaJlieIbHBIMU MPSMBIMA BBOJAUTCS Ha OCHOBE JOKa3aHHOM MpeIBapUTEIHLHO TEOPEMBI O TOM, YTO BCE
TOYKU KaXIOU U3 ABYX MapaJlIeIbHbIX MPSIMBIX PAaBHOYAAJICHBI OT APYroi MpsAMON. DTO MOHSATHE UTPAET BAXKHYIO POJIb, B YACTHOCTHU
HCIIOJIB3YETCs B 3a/1auax Ha MOCTPOCHHUE.
[Ipu pereHun 3a1a4 Ha MOCTPOSHUE B 7 KJIacCe CJIEIyET OTPAHUYUTHCS TOJIHKO BBITTOJIHEHUEM U OMMCAHUEM TTOCTPOCHUSI HCKOMOM
burypsl. B oTA€IbHBIX CTydasx MOXKHO MPOBECTH YCTHO aHAIIM3 U JIOKA3aTEIhCTBO, & DJIEMEHTHI HCCIICIOBAHUS JOJHKHBI TPUCYTCTBO-
BAaTh JIMIIb TOT/1a, KOTJIa 3TO OTOBOPEHO YCIOBUEM 3aJ1auH.
Koumponvnvix pabom: 1

O06o01menne U cUCTEMATH3AIMSA 3HAHUIN yUAIINXCS
Ocnosnas yens. [10BTOpHUTH, 3aKpenUTh U 00001TUTHL OCHOBHEIE 3YH, momydennsie B 7 Kiacce.



Koumponvnvix pabom: 1

e 8 Kiacc:

1. YeTbIpexyroJabHUKH
MHOroyronbsHUK, BBITYKJIBI MHOTOYTOJIBHUK, YETBIPEXYTOJbHUK. [IapaienorpaMm, ero csorictsa u npusHaku. Tpanenns. [Ips-
MOYTOJIbHUK, POMO, KBaJpat, UX CBOMCTBA. LleHTpasbHbIe 1 BIMCAHHBIE YTIIbl. BIIICAHHBIE U ONKMCAaHHBIE YEThIpEeXYyroJpHUKN OceBas u
LIEHTpaJIbHAsi CAMMETPHHU.
OcHosHas yenb — U3y4nTh HaubOoJee BaXKHbBIE BU/Ibl YETHIPEXYTOJIbHUKOB — MapajuielorpamMmm, NpsiMOYyroJIbHUK, pOMO, KBaJIpar,
Tpamneuuio; 1aTh NPeACTaBICHUE O GUTypax, 00JIaJal0IIUX OCEBOW MU LIEHTPAIbHON CUMMETPHEH.
JlokazarenbcTBa OOJBIIMHCTBA TEOPEM TAHHOW TEMBI M PELIEHUSI MHOTHX 3a/1a4 MPOBOJSITCS C TOMOILBIO IPU3HAKOB PAaBEHCTBA Tpe-
YTOJIBHUKOB, IIOATOMY IIOJIE3HO MX ITOBTOPUTH B HAYAJIC U3YyUYCHHS TEMBI.
Koumponvnvix pabom: 2

2. IMogo0ue TPEYroJIbHUKOB
[Tono6ubIe Tpeyronsuuku. Teopema daneca. Teopema o mpoNOPIHOHANBEHBIX OTpe3kaXx. [Ipu3Haku mogo0ust TpeyroabLHUKOB.
[Tpumenenue moo0us K J0Ka3aTelbCTBY TEOPEM U PelIeHUI0 3a7a4. CBOMCTBA MeAHaHbl, OMCCEKTPUCHI TPEYTOJILHUKA,
MIEPECEKAOIINXCS XOP/I, KACATEIIbHOM U CEKYyIIEH
OcHosHas yeb — BBECTU MOHITHE MO00HBIX TPEYTOJILHUKOB; PACCMOTPETh IPU3HAKH MTO00US TPEYTOJILHUKOB U UX IIPUMEHEHUS.
Onpenenenue nNo100HBIX TPEYTOJIBHUKOB J1a€TCA HE HA OCHOBE NMPeoOpa3oBaHus MOI00Ms, a Yepe3 paBEHCTBO YIJIOB U MPONOPLIHO-
HaJIbHOCTh CXOJICTBEHHBIX CTOPOH.
[Ipu3Haku mogo0ust TPEyTrOJLHUKOB T0KA3bIBAIOTCS C MOMOIIBIO TEOPEMbI 00 OTHOIIEHUH TUIOIIAJIeH TPEYTrOJIbHUKOB, UMEIOIIUX 10
paBHOMY yTIIy.
Ha ocHOBe mpu3HaKOB MOI00US TOKA3bIBAETCS YTBEPKACHUE O TOUKE TIEpeceUeHUs MeaH TPEYTOJIbHIKA, a TAKXKE IBA YTBEPIKICHHUS O
MPOTOPIIMOHATILHBIX OTPE3Kax B MPSAMOYTOJbHOM TPEYTroJibHUKE. [laeTcs npeacTaBieHune o MeTo ie moAo0us B 3a/1a4ax Ha MOCTPOCHUE.
Koumponvnvix pabom: 1

3. Penienue npsiMoyroJibHbIX TPEyroJbHUKOB
MeTtpuueckre COOTHOIICHUS B MPSAMOYTOIHLHOM TpeyroibHuke. Teopema [Tudaropa. Tpuronomerpuuekne GyHKIIMA OCTPOTO yTiia
MPSAMOYTOJILHOTO TPEYTOJIbHKUKA. Perienre npsMOyroiabHbIX TPEYTOJIbHUKOB.
OcHonas yenb: BBOIATCS JIIEMEHTHI TPUTOHOMETPUU — CUHYC, KOCUHYC U TAHTE€HC OCTPOTO Yyrja IpsIMOYTrOJIbHOTO TPEYTOJIbHUKA U
CBOWICTBA,55555555555555955s BBIPAKAIOIINE METPUUECKUE COOTHOLLIEHHUS B IPSIMOYTOJIBHOM TPEYTOJIbBHUKE U COOTHOLIEHUS MEXKYy CTOPOHAMU



Y 3HAYEHUSIMHA TPUTOHOMETPHUECKUX (PYHKITHI B IPSIMOYTOJILHOM TPEYTOJIbHUKE. 3aIUCh U BBIBOJ TPUTOHOMETPHUECKUX (PopMmyT,
BBIPKAIOIINX CBSI3b MEXIY TPUTOHOMETPUUCCKUMHU QYHKIIUSIMH OJHOTO M TOTO € OCTPOTO yIia, 3HAYCHHUH CHHYCa, KOCHHYCa,
TaHreHCca U KoTaHreHnca Jiist yriaoB 30°, 45°, 60°, a Takke BBE€ZIEHUE OCHOBHOTO TPUTOHOMETPUYECKOTO TOXKAECTBA. [IpuMeHeHue Bcero
W3YYCHHOTO K PEIICHUIO MPSIMOYTOIBHBIX TPEYTOILHUKOB M K PEIICHUIO 3a/1a4.
Konmponvnvix pabom: 2

4, MmuoroyroabHuku. ILomaas MHOTOyroJibHuKa
[ToHSATHS MHOTOYTOJIBHUKA, PABHOBEJIMKMUX MHOTOYTOJIBHUKOB U IJIOIIAId MHOTOYToJIbHUKA. [10111a1u MpsiMOyToJIbHUKA,
napajiesorpaMmma, TpeyrojibHUKa, TparneuH. .
OcHosHas yenb — PaCcIIUPUTh U YIITYOUTh MOJIy4eHHbIE B 5S—6 Kilaccax MpeCTaBICHUS ydaluxcsi 00 M3MEPEHUN U BBIYUCIICHUU
TIOMIACH; BRIBECTH (POPMYITBI IIOIIA ICH MPSMOYTOIBHIKA, TapajuiesiorpaMMa, TPEYTroJIbHHKA, Tpaneui. OmuchIBaTh MHOTOYTOJIBHUK,
€T0 DJIEMEHTHI; BBITTYKJIbIC U HEBBITYKJIbIC MHOTOYTOJILHUKH. 300paxaTh M HAXOAUTh HA PUCYHKAX MHOTOYTOJIBHHUK U €T0 DJIEMECHTHI;
MHOTOYTOJIbHUK, BIIMCAHHBIN B OKPY>KHOCTh, 1 MHOTOYTOJIbHHK, OITMCAHHBIN OKOJIO OKPYXKHOCTH. BBIBOT (hOpMYyIT 17151 BEIYHCIICHUS
IJIOMIACH MPSIMOYTOIBHUKA, TTapajuiejiorpaMMa, TPEyTOJIbHUKA, TPANSIid OCHOBBIBACTCS HAa IBYX OCHOBHBIX CBOMCTBAX ILIOMIAACH,
KOTOPBIE IPUHUMAIOTCS UCXOIS U3 HATJISAHBIX TPEICTABIICHUH, a TaKKe Ha (popMyIIe IUIONIa I KBaapaTa, 000CHOBAaHUE KOTOPOU HE
SBIIIETCS 00S3aTENbHBIM )i ydamuxcs. JlokazaTeabCTBO TEOPEMBI O CYMME YIJIOB BBIITYKJIOTO M-yTOJIbHUKA, TUIOIIAIH
PSIMOYTOJIBHUKA, IJIOIIAU TPEYTOIbHUKA U TII0Ia U Tpaneiuu. [[puMeHeHrne n3ueHHbIX ONpe/eeH, TeopeM U POopMYII K pEIICHUIO
3a/1ay.
Konmponvnoix pabom: 1

5. IToBTOpeHue. Pemenue 3aga4

OcHosHas yens. [10BTOpUTH, 3aKpenuTh U 00001 TH OcHOBHBIE 3Y H, momydennslie B 8 kiacce.
Konmponvnvix pabom: 1

I11. TemaTn4yeckoe NJaHUPOBaHHUE.

IToypouHoe mi1aHMPOBaHUeE N0 TeOMETPUM B / Kjiacce

No c K Jatsl 0 6HO
oJiepxKaHue 0JI-BO CHOBHBIE BUIbl YU€OHOH AESITEIBHOCTU
ypoka A1ep NPOBCACHUSA | OGopyaoBaHUE ALY g JomamHee
(pa3menbl, TEMBI) 4acoB 5 Yy )
TJ1aH aKT

I'nasa |. IIpocreiimme reomerpuyeckne purypsl u ux coiictna (15 yacon)




L Touku n npsvsre 1 T1.1,Ne2,4.
p IIpoexTop, 1Ipusooums npuMepbl FTeOMETPHUUECKUX
2. |Touxn u HpsIMBbie 1 Hpe3eHTaLHsI buryp.Onucvieams TouKy, IpsMyto, OTPE30K,  [TT.1, No7,13.
7y, YIrodi.
3 TpoekTop, Dopmynuposamu.onpedeieHusi. paBHbIX 1.2 Ne21.25.
* |OTpe30oku ero JnHa 1 ’
Ipe3eHTaIHsA OTPE3KOB, CEPEUHBI OTPE3Ka, PACCTOSHUS
4 MEX]y IBYMSI TOUKaMH, JOMOJHUTEIbHBIX 1.2 Ne29 31
. ~ X3 . -— L) .
Orpesoku ero JyiHa 1 Jy4eH, pa3BEPHYTOrO yIia, paBHbLIX YIJIOB,
5 OHCCEKTPHUCEI YIUIa, CMEXKHBIX U BEPTHKAIBHBIX [T7 5 No33_ 35 45
" |Otpesoku ero mmHa 1 YTIIOB, HEPECEKAIOMIUXCS TIPAMBIX, ’ T
NEPIECHIUKYISIPHBIX TPSIMbIX
JIyu. Vron.M3mepenue yrios IIpoekTop, PUCHIHUKYIISP p N I1.3Ne50,55,66,74
6. 1 Tpe3eHTAIIS NEPIEHIUKYJIApa, HAKIIOHHOW, PACCTOSIHUSL OT
TOUKH JI0 MIPSIMOI;c80Licmea: pacoloKeHus
TOUYEK Ha IPSIMON, U3MEPEHUSI OTPE3KOB U
7. [Jlyud. Yron.M3mepenue yrios P ’ P P I1.3,Ne52,57,64.
1 YIJI0B, CMEXHBIX U BEPTUKAIbHBIX YTJIOB,
MIEPIICHIUKYIISPHBIX MPSMBIX; OCHOBHOE
8.  |JIyd. Yromn.HM3mepenue yrios PY YIAPH P ’ I1.3 Ne61,70,76.
1 CBOMCTBO npsmMoit. Kraccuguyuposamo
b1, /{0Ka3b16aMb: TEOPEMBI O
9. [CmexHble U BEpTUKAIbHbBIE YIJIbI yrast/ P . 11.4,N290,107.
1 NEPECEKAIOIINXCA MPSMBIX, O CBONCTBAX
IIpoekrop,npe3eH
C A CMEKHBIX U BEPTHKAIBHBIXYTJIOB, O T4 9508
10. MCIKHBIC M BCPTHKANEHBIC YIIbI 1 ' €IMHCTBEHHOCTH IIPSIMOM, IEPIEHAUKYISAPHOU |~~~ 7°7 7"
JAaHHOM (CcITydaid, Koria TOYKa JIEKHUT Ha
11. |CmexHbIe U BEPTUKATBHBIC YTJIIBI 1 nanHoit npsamoit). Haxodums JUTHHY 0Tpe3Ka, I1.4,N0102,109,10
IpagyCHYIO MEpY yIJia, UCIOJIb3Ysl CBOMCTBA UX 4
v o
YepTEKHBIX HHCTPYMEHTOB T€OMETPUUIECKUE
13 | Akcrome 1 (burypsl: 0Tpe30K, JIy4, yroil, CMEXHbIE U IL5,
BEPTUKAIbHBIE YIIIbI, IEPICHIUKYISIPHbIE 1.6,Ne124130
. I1.6, TecT
14. |TloBTOpEHHE U CUCTEMATH3ALKS yI€OHOTO 1 Pasarounbiii IPAMBIE, OTPE3KU U ITy4H.J[0AcHAMb, ITO TaKOe ’ 5
MaTepuana MaTepua aKCHOMa, OIPEJIEIICHHE. HPOBEPE CCOA
Pewamw 3a1aun Ha BBIUKUCIICHUE U cTp.42
KonTpoabHnas padora Ne 1 nmo teme .
Lol olc)Tel”mme Ir)eOMeT HYecKkHe (PUrypsl 1 1 Pasparowmpiii |00 T TDOOO HeovRoe Hosroperne
p r P Yp MaTepua. JIOKa3aTelIbHbIE PACCYXKACHUS ol — 6
HX CBOJiCTBA »
I'nasa I1.Tpeyroabaunku (18 yacos)
16. |PaBHbIe TpeyroapHUKH. BeicoTa, MenaHa, 1 IIpoekrop, Onucwviéams CMBICI TIOHATHS «PaBHBIE I1.7,Ne138, 141,
OucceKTpuca TpeyroJibHuKa NPE3CHTALMS. ¢uryps». [IpuBoAUTH MPUMEPHI paBHBIX 144,




17. |PaBHbIe TpeyronpHuKU. BeicoTa, MequaHa, Tpenaxépsl 1us
OHCCEKTpUCa TPEYTrOJIbHUKA YCTHOTO cuéTa.
18. |IlepBblii ¥ BTOpOM IPU3HAKK PABEHCTBA IIpoexTop,
TPEYrOJIbHUKOB [pE3eHTALHS.
19. |lIepBBlit 1 BTOPO#i IPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB
20. [(IlepBblii 1 BTOPOI MPU3HAKHU PABEHCTBA
TPEYrOJILHUKOB TpenaxEpbl s
21. |IlepBbiii 1 BTOPOIi IPU3HAKH PABEHCTBA YCTHOTO CHeTa.
TPEYrOJIbHUKOB
22. |IlepBblii M1 BTOPOU NPHU3HAKKU PABEHCTBA
TPEYrOJIbHUKOB
93, PaBI;Io6e,HpeHHBII71 TPEYTOJIbHUK U €70 ITpoexTop,
CBOMCTBA Ipe3CHTaluA.
24 |PaBHOOEIPEHHBIN TPEYTOJILHUK H €10
CBOICTBa
o5 |PaBHOOEIPEHHBIN TPEYTONLHUK H €10 Tpenaxépsl 1uist
CBOMCTBa YCTHOTO CUéTa.
26. |PaBHOOEIpEHHBIN TPEYTOJIBHUK U €70
CBOICTBa
27. |IIpu3sHaKupaBHOOEPEHHOIO TPEYTOJbHUKA [TpoekTop,npe3eH
Tarus.
28. |IIpu3HaKupaBHOOEIPEHHOTO TPEYTOIBHUKA Paznarounsrit
MaTepua.
29. |Tperuii npu3HaK paBEeHCTBATPEYTOJIbHUKOB I[TpoekTop,npe3eH
Tarus.
30. |Tperuit mpu3HaK paBEHCTBATPEYTOJIBHUKOB Pazgarounsiit
MaTepua.
31. |Teopembl I[TpoekTop,npeseH

TaIus.

¢buryp.M306pasxcams 1 HAXOTUTH HA PUCYHKAX
PaBHOCTOPOHHHUE, PaBHOOEIPEHHBIC,
MPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE,
TYNOYTOJIbHbBIC TPEYTOIbHUKH U X

aneMeHThL. Krnaccuguyuposams TpEyroIbHUKA
110 CTOPOHAM

U yriaam. Dopmyauposams .onpeoesieHus:
OCTPOYTOJIBHOTO, TYIIOYT'OJIbHOTO,
MPSIMOYTOJILHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO, PAa3HOCTOPOHHETO
TPEYrOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeMaHbl TPEYTrOJIbHUKA; PABHBIX
TPEYrOJIbLHUKOB; CEPEAMHHOTO MEPIICHIUKYIISIpa
OTpE3Ka; IepUMeTpa TPEyTrOJIbHUKA;CEOUCMEA.
PaBHOOEIPEHHOTO TPEYTOJIbHUKA, CEPETMHHOTO
NEepHEHANKYJIApa OTPE3Ka, OCHOBHOTO
CBOICTBA PABEHCTBA TPEYTOJbHUKOB;IPUSHAKU:
paBeHCTBa TPEYrOJIbHUKOB, PABHOOEIPEHHOTO
TPEYTOJIbHUKA,/[0KA3b18aMb TEOPEMBI: O
€MHCTBEHHOCTHU NPSIMOi1, IEPIIEHIUKYISIPHOU
JAHHOM (CITydaid, Koria TOYKa JICKHUT BHE
JAaHHOUW TIPSIMOM ); TPU MPU3HAKA PABEHCTBA
TPEYTOJIbHUKOB; IPU3HAKU PABHOOEIPEHHOTO
TPEYroJIbHUKA; TEOPEMBI O CBOMCTBAX
CEpPEAMHHOr0 NEPIEHIUKYIAPa,
paBHOOEAPEHHOTO U PAaBHOCTOPOHHETO
TPEYTOJIbHUKOB. PazvsacHsams, 4TO TaKOE
TE€OpeMa, OUCHIBATh CTPYKTYPY TEOPEMBI.
OOBACHATDH, KAKYIO TEOPEMY HA3BIBAIOT
0o0paTHOM TaHHOM, B 4€M 3aKITI0YAEeTCs METOJ
JIOKa3aTelbcTBa OT MPOoTUBHOTO. [IpUBOINTH
MIPUMEPHI UCIIOJIB30BAaHUS 3TOTO METO/IA.

I1.7,Ne148,150,15
1

I1.8,Nel55, 157,
161.

I1.8, Ne159,167,
169.

I1.8, Ne163,179.

I1.8,Ne173,176.

I1.8,
Nel71,187,189.

I1.9,
Nel197,200,215.

I1.9.
Nel198.202,219.

I1.9.
Ne205,217,221.

I1.9,
Ne208,224,230.

I1.10,
Ne236,241,243.

I1.10. Ne236,
Ne245,251

IT.11,Ne253,260

IL11.
Ne255,257,268.

T1.12,Ne272,274,2
76




Ne280.284,Tect
«IIpoBeps cedsi»

32. |lloBTOpeHue u cucTemMaTu3amnus yaeoHOTO 1 Pazmatounsri Crp.80-81
Marepuaa. MaTepuall. Pewiate 3a1aun Ha BEIYKMCIIEHUE U
JIOKa3aTeIbCTBO.
HayuuTbcs mpuMeHsTh PHOOPETEHHBIE
3HaHUS, YMEHHUSI, HABBIKU, B KOHKPETHOMN
. EATEIbHOCTH.
33. |(KonTposbHas padora Ne 2 mo Teme: 1 Pa3parounsrii a [ToBTOpeHue
«TpeyroJbHUKU» Marepuadi. nn.7 — 12
I'nasa IILITapannensubie npsimbie. CymMMa yriioB TpeyrojibHuka (16 1)
I[TpoekTop,npe3eH n.13
34. |[lapaienbHble IpsMble 1 p p-1p Pacnosnasams Ha yepTexax napajuielbHbIC N028’7 294.299
Tanus. npsiMbie. 300paxarh ¢ TIOMOIIBIO JTHHEHKU 1 220 /1,474,277,
35. |IIpu3Haku nmapamieabHOCTH TMPSIMBIX 1 YTOILHHKA MAPAJUICIBHDIC HPAMBIC. 0.13,70301,303,
Tpenanéper wis | Onicoi6ame Yribl, 00pasoBaHHEIC IIPH 314
YCTHOTO cyéTa.  |HEPECEUCHHHU JBYX MPSIMBIX CEKYILICH. m.13,Ne319,321,
36. |IIpusnaxu napayieabHOCTHU MPIMBIX 1 Dopmynuposams onpedeienus: napajiebHbIX 395
= NPSIMBIX, PACCTOSHUS MEXY ITapajuIeIbHBIMU
o OCKTOP,Ipe3eH 0
37. |CpoiicTBa MapajIieNbHbIX MPSIMBIX 1 P PP HPAMBIMH, BHCIIHETO yIJIa TPCYroJIbHIKA, m.15,Ne327,329
Tanus. TUIIOTEHY3bI U KaTeTa;
N 7 . : n.15,Ne334,336
38. |CaoficTBa mapaTenbHBIX MPAMBIX 1 5 cgolicmea. apaiebHbIX IPSMBIX; YTIIOB, 339 ) »250,
Pa3aTouHbI  |06pa3oBaHHBIXIIPH MEPECEUEHHH TTAPALIETbHbIX
. Marepuai. MPSIMBIX CEKYIIEH; CYMMBI YTJIOB TPEYTOJIEHUKA; m.15,Ne342,347,
39. |CpoiicTBa MapasiebHbIX MPAMBIX ! BHEILIHETO yTIJila TPEYTOJIbHUKA; COOTHOLICHHUN 356
10 . MeXy CTOPOHAMH H yTJIAMH TPEYTOJbHHUKA; m.16.Ne359,361,3
. CyMMa YIJ10B TPEYTOJIbHUKA TpoexTop,npeses PSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE 65
Tams ’ CBOWCTBO MAaIaJUIeIbHBIX TPSIMBIX; 163673733
41. |CymMa yrioB TpeyroJibHUKa 1 ' npu3HaKu: MapaIebHbIX IPSIMBIX, PABEHCTBA 8.2 =T > ’
MPSIMOYTOJIEHBIX TPEYTOJIbHUKOB.
42. |Cymma yrioB TpeyronbHuKa 1 Tpenam@psl 11 | /Tokazbieams: TeOpeMbI 0 CBOICTBAX 11.16,Ne386,389,
YCTHOTI'O CHETA.  |rapaymieNbHBIX MPSMBIX, O CYMME YTJIOB 396
43, |Cyama VOB TheVIoNbHIKA 1 Pa3marouyHblii  |TpeyrosbHHMKA, HEPABEHCTBO TPEYTOJILHHKA, 11.16.Ne397,404,
' Y y pey Marepua. TEOPEMBI O CPAaBHEHHH CTOPOH U YIIIOB 4009.
P e — . TIpoekTop,npesen | TPEYTOIBHUKA, TEOPEMbI O CBOHCTBAX 1.17,Ne427 430,

TalMs.

MIPSIMOYTOJIFHOTO TPEYTOJBHIKA, TIPU3HAKH

435




45. | [IpsimoyrobHBIii TpeyroNbHIK 1 Paznmarounsrii m.17.Ne432,439,
' yr yr MaTepHall. 452 ,456.
. IpoekTop,npe3eH m.18,Ne459,461,
46. |CsolicTBa IIPSIMOYTOJILHOTO TPEYTOJIbHUKA 1
TaIusl. napaulelIbHBIX MPSIMBIX, PABEHCTBA 471
47, |Croii 1 Tpenaxépsl qyust | TPAMOYTOJIBLHBIX TPEYTOJbHUKOB. 11.18,Ne463,467,
: BOUCTBA IIPAMOYT'OJIBHOT'O TPEYTOJIbHHKA 5 Pewamp 3a1a91 Ha BEIYUCIICHHE H JTOKA3aTENBCTBO.
YCTHOTO cuéra. 475
. |O0600umTH MproOpeTeHHbIe 3HaHus, HaBbIKU U |TecT»IIpoBeps
[ToBTOpeHue u cucremaTu3anus yaueOHOTro Paznarounsrit
48. 1 ymenus 1o teme «llapanienbHbie IpsMBbIE. ce0s» ctp.120-
Marepuana. Marepua.
CyMMa yrIioB TPEeYroJbHUKAY. 121
Koumponsnasa paboma Ne 3 no meme . |HayunTbcs nmpumeHsTh NpUOOpETEHHBIE
Paznarounsiit o [ToBTrOpeHue
49. |«llapannenvnuie npameie. Cymma y2noe 1 3HaHUS, YMEHHUSI, HABBIKU, B KOHKPETHOMN
MaTepua. nmn.13 - 18
mpeyzoabHUKa» JIESTEITLHOCTH.
InaBa IV. OxpyskHocTh H Kpyr. ['eomerpuueckue nocrpoenusi (16 yacon)
50. |['eomerpuueckoe mecto ToYeK. OKPYKHOCTh 1 IMpoekrop,npesen |llosichsamsb, 4TO TaKOE 3a/1a4a Ha MIOCTPOCHUE, m.19.Ne478.,479,
¥ KPYT. TaIns. reoMmerpuueckoe Mecto Touek (['MT). [lpuBomuts (490
51. |T'eomerpuyeckoe MecTo ToueK. OKPYKHOCTE 1 Pasnartounbii  |1PHMeps TMT. ) 1.19,No479.486,
W KPYT. MatepHall. H3zobpasicams na pucynkax OKpyXHOCTb U €€ 506
" AIIEMEHTBI;KacaTeNIbHYI0 K OKPY>KHOCTH;
52. |Hexoropsle cBOCTBA OKPYKHOCTH. I[TpoexTop,npe3eH ’ y by ’ 11.20,Ne508,516,
K 1 s OKPY>KHOCTb, BIINCAHHYIO B TPEYTOJIbHUK, U 599
acarceiibHas K OKpPyKHOCTH. . OKPY>KHOCTb, OITUCAHHYIO OKO0JIO Hero. OnHChIBaTh
53. [HekoTopklie cBOMCTBA OKPYKHOCTH. 1 B3aHMHOE PACTIONOKCHUE OKPY/KHOCTH H m.20,Ne510,522,
KacarenbHas K OKpy>KHOCTH. Pazpgatounsrit pAMOH. ; Popmyauposams onpeoenenus: 534
54. [HekoTopsblie cBOMCTBA OKPYKHOCTH. 1 MaTepuail. OKPY)KHOCTH, KPyTa, MX 3JIeMEHTOB; KacaTeabHol K [11.20,Ne513.524,
KacarenpHast K OKpY)KHOCTH. OKPY’KHOCTH; OKPY>KHOCTH, OITMCAHHOH OKOJIO 534,539
55. [(Onucannas v BIMCaHHAS OKPYKHOCTH ITpoekrop,npesen | TPEYTOIBHIKA, OKPYKHOCTH, BIIMCAHHON B
TPEYrOJIbHHUKA TaIs. Y )
~—|c6oticmea: CEpeIMHHOTO MEPIICHIUKYJIISIpa KaK
56. |OmnucaHHas ¥ BIIKMCAaHHAS OKPY>KHOCTHU PazgaTounsbiii e PHCHAMIY AP . |m21,Ne544,550,
1 I'MT; 6uccextpucs! yria kak ' MT; kacarenbHol K 553
TpCYTONbHHNKA Marepuan. — OKPY>KHOCTH; JUAaMETPa U XOPJbl; TOUYKU
57. |OmnucaHHas ¥ BIMCAaHHAA OKPYKHOCTH 1 Pa3jaTOuHEI  |pepeceuenns cepeMHHBIX TIEPHEHHKYIAPOB m.21,Ne555,558,
TpeYyroJibHHUKA Matcpuai. CTOPOH TPEYTrOJIbHUKA;TOYKU MEPECEUCHUSI 537
58. 3aj1aun Ha TOCTPOEHHE 1 IIpoekTop,npe3eH |OMCCEKTPHC YIIIOB TPEYrOJIbHUKA; m.22,Ne575,577,
Taus. Nnpu3HaKy KacaTeIbHOM. 579,581
59. [3amaum Ha IIOCTPOEHHE Paspatounnrit /loxazvieams. TEOPEMBI O CEPEAUHHOM .22, Ne 585,
1 MaTepua nepnenauKysape u ouccexrpuce yria kak 'MT; o |589 591 593
M 1 1
CBOMCTBAx KacaTeJIbHOMH; 00 OKPYKHOCTH
60. |3amaum HA TOCTPOEHHUE 1 ’ Py ’ m.22,Ne594,598,

601




61. [Meroa reoMeTpUYECKUX MECT TOUEK B [poekrop,npe3eH m.23,Ne623,625
3aJlayax Ha MOCTPOEHUE TaIWsL.
11.23.N0629,630,
62. |Meroa reoMeTpuueCKIX MECT TOUYEK B 632 635
3a/1ayax Ha MOCTPOCHUE :
Paspatounsrii BIIMCAaHHOM B TPEYTOJIbHUK, OIIUCAHHON OKOJIO
Marepuai. TPEYTOJIbHHUKA; IPU3HAKU KACATENBHOM. . 1.23.Ne,640,646,
63. |MeToa reoMeTpUIECKIX MECT TOUEK B Pewamb 0CHOBHBIE 337141 Ha IOCTPOECHHE:! 648
3a/laqax Ha IIOCTPOCHUE MOCTPOCHUE yTJla, PABHOTO JAHHOMY; IIOCTPOCHHE
CEPEeIMHHOTO MEePICHAUKYJIISIpa TAHHOTO OTPE3Ka;
MOCTPOCHUE NMPSIMOM, MPOXOIAIIEH Yepe3 JaHHYIO
TOYKY U NEPIEHIUKYISIPHON TaHHOHU NPSAMOM;
OBOOLIHTH MPHOOPETCHHBIC 3HAHM, HABBIKH H
64. [IloBTOpenue u cucremarusaius yueOHOro Pasznmarounsrii pHOOD N m.23.Ne 664. Tect
ymeHus 1o TeMe «CrucTeMbl JIMHEHHBIX
MaTepuana. Matepua. - «IIpoBepsb ceds»
yYpaBHEHUH C TBYMsI IEPEMEHHBIMU.
Hayuuthcst mpuMeHsTh NpUoOpEeTEHHBIE
Koumponvnas paboma Ne 4 no meme . 1 P pHObb N
65. Paznatounblii  (3HaHUS, yMEHUS, HABBIKH, B KOHKPETHOU
«OKpyscnocmo u kpye. ' eomempuueckue .19 — 23
Marepua. NeSTeTbHOCTH.
nocmpoenusn
OO0omenne U cucTeMaTH3amus yueoHoro matepuaia. (3 4.)
66 [ —— Ne665,666,672
| YmpaxkHeHus 1715 OBTOpeHUs Kypca 7 kiacca |l 674,680, 685,
MaTepual. O06001Th MPUOOPETEHHBIE 3HAHUSI, HABBIKU
—— ¥ yMeHus 3a / kiacc. Hayautbcst mpuMeHsITh
67. PasgaTounbiit M ya P Ne725,735,736
YnpakHeHus 1715 MOBTOPEHUs Kypca 7 kiacca |l MATCPHAT npuoOpeTEeHHbIC 3HAHUS, YMEHHSI, HABBIKH, B No744
————{ KOHKPETHOM JIESITETbHOCTH. —
68. Paznarounsriit
YrnpaxHeHus 11 TOBTOpEHUs Kypca 7 kimacca |l mm. 1 — 23
Marepual.
69.
YropakHeHus 715 MOBTOPEHUs Kypca 7 kiacca |l
0\ Hmozosasn Konmponvnasa pavoma Ne5 1

IMoypouHoe MIaHNPOBaHHUE MO reoMeTPHUH B 8 Kjiacce




Ne Harsr y
ypoka Conepxanue Kon-Bo npoBeICHS | OGopyoBanue OcHOBHBIE BH/IbI YU€OHOH 1A TETEHOCTH
(paznmenbl, TEMBI) JacoB YY)
IUTaH | QaxT
I'naBa I.YUeTnIpexyroabHukn. (22 yaca)
1. |YerhIpEXyroapHUK U €TO 3JIEMEHTHI 1 IIpoexrop,npesen |[1osicHams, 9TO TAKOE YETHIPEXYTOJIbHUK.
. Talus. Onucvisams >IEMEHTHI YeTHIPEXYTOJIbHUKA.
2. |YeTbIpEXyroyIbHUK U €T0 3JIEMEHTHI 1 Tpenaxépsr 1ist
_ YCTHOTO CHCTA. | Pycnosnasame BBIYKIIBIE U HEBBIMYKIIbIE
3. [|Hlapamnenorpamm. ColicTBa 1 TIpOeKTOP,NPE3CH | qeTppEx yroabHIKH.
napaesnorpaMma TaIusL.
4, |Ilapamnenorpamm. CpoiicTBa 1 Pa3naTounsrit H306padicams i HAXOLUTb HA PUCYHKAX
ITapaJjiieiorpamma Marepua. YETBIPEXYTONLHUKK Pa3HBIX BUIOB M UX
5. |IIpu3Haku napajuresorpamma 1 HIpoekTop,npe3eH (5 yemenTh.
Tamus
6. |IIpu3Haku napauiensorpamma 1 Pa3aTouHsIii Dopmynuposamo:
MaTepua
7. |[TIpsMOYTOJILHUK 1 I[IpoekTop,Ipe3eH
TaLWsL. onpeodenenus: apajaenorpaMma, BHICOThI
8. |IIpAMoyronbHUK 1 Paznatounsrit napaiesiorpaMMa; IpsIMOyTOJIbHUKa, pom0a,
MaTepral KBaJpara; CPEAHEHN JINHUK TPEYTrOJIbHUKA,
9. |Pom0O 1 IIpoexrop,mpeseH Tpareluu, BEICOThI TPANEUH, CPEHEN TUHUN
Tanus. Tpareyu; HEHTPAJILHOTO yIJla OKPY>KHOCTH,
10. |Pom0O Pa3naTouHbIit
1 BITMCAHHOTO YTJIa OKPY>KHOCTH; BITUCAHHOTO U
MaTcpuall .
P OIIMCAaHHOT'0 YETHIPEXYTOJIbHUKA;
11. Ksajpar 1 [IpoexTop,npe3eH
Tanus. o
= ceolicmea: mapanienorpaMma
12. |KonTpoabHas padora Ne 1 no Teme: 1 Paznarounsrii P (15) ’
«HeTbIpexyroJibHUKI) Marepuat TPAMOYTOJIEHIKA, pOMOa, KBaZpaTad, CPCHNX
3 Tpoexrop.npeser | AHHH TPEYTOILHUKA U TPAIELHH, BIUCAHHOTO
Cpenusis TMHUS TPEYTOJIbHUKA 1 TaIus ’ yrija, BIMCAaHHOTO Y OIMMCAHHOI'O
YeThIPEXYTOIbHUKA,;
14. |Tpamenus 1 I[TpoekTop,npe3eH ’
Talus.
NPUSHAKU: napasiesorpaMma,
15. | Tpanmenms 1 Pasnatounslif  (mpsimoyronbHuKa, poM6a, BIUCAHHOTO U
MarepHal.




Tpanenus
16. parien 1 IIpoekTop,npe3eH
Tarusl.
Tpenaxepsl 11
17. | Tpaneuus 1 yCTHOTO cuéTa.
18. |LleHTpasibHbIC ¥ BIUCAHHBIC YIIIBI 1 [TpoekTop,npe3eH
TaIsl.
19. |LleHTpanbHbIe U BIIUCAHHBIE YIJIbI 1 Pa3aTouHbIii
MaTepua
BHI/IC&HHHC U OIIUCAHHBIC HpoeKTOp’Hpe:;eH OIIMCAaHHOI'O ‘IeTBIpéXYFOJIBHI/IKa.
20. |9eThIpEXYTOIBHUKH 1 TaLML.
Tpenaxépet 1t | /[okazvieams: TEOPEMBI O CyMME YIJIOB
YCTHOTO CYCTA. | qeThIpEXYTrOJbHUKA, O TPAIyCHOU Mepe
Bnucanuble u onucaHHble BIIMCAHHOTO YIJIa, O CBOMCTBAX U MpPU3HAKAX
91, |TCTRIPEXYTOJILHUKH 1 Pa3aTouHblii napajuiesorpamma, nIpsiMoyrojibHUKa, poMoa,
MaTepHa BIIMCAHHOTO ¥ OITMCAHHOT'0 YEThIPEXYTOJIbHUKA.
x u AR Z4 204204 11\)] IVIIITIDIV UILP\JAVJLVLIKIIL,
92 KontpoabsHasi padora Ne 2 mo Teme: R I‘féyIII/ITI)CSI IPUMEHSTh PUOOPETEHHbIE
" |«CBoiicTBa U PU3HAKH 1 MATEDHAL 3HaHMS, YMEHUs, HABbIKU, B KOHKPETHOMI
YeThIPeXyroJbHUKOB prai. JIESITEJIbHOCTH.
I'naasa Il . Iloqooue TpeyrosibHuKoB. (16 yacos)
23, Teopema @aneca. Teopema o 1 TTpoeKTop,Mpe3eH
MPONOPIUOHAIBHBIX OTPE3KAX TaIms.
24. | Teopema @aneca. Teopema o 1 PasnaTounsrii
MPOMOPLIUOHATBHBIX OTPE3Kax MaTepual. Dopmynuposame:
25. | Teopema ®aneca. Teopema o 1 Tpenax€pel 11 | oripeenenne NoJOOHBIX TPEYrOJIbHUKOB;
IPONOPLMOHATBHBIX OTPE3KaX YCTHOrO CHCTa. | cpoiicTBa: MEAMAH TPEYTOJIbHHKA,
26. | Teopema ®aneca. Teopema o 1 IIpoekTop,pe3eH | GUCCeKTPUCHI TPEYTOIbHUKA, TIEPECEKAFOIIUX CS
IMPOMOPIHUOHAIBHBIX OTPE3KAX Tarus. Xopn, KacaTeJIbHOU U CeKy]_uef/'I;
27. | Teopema @aneca. Teopema o 1 Pa3natounplii  |mpu3HaKM MO0100US TPEYTOJIBHUKOB.
MPONOPIUOHAIBHBIX OTPE3KAX MaTepual.
28. | Teopema ®Daneca. Teopema o 1 Tpenaxéps! wist | /Joxkazvieams.
MPOTTOPITUOHAIBHBIX OTPE3Kax yCTHOTO cu€ra | meopemoi: Paneca, 0 MPOMOPLHHUOHATBEHBIX
29. |Tono6Hbre TPEYTONBHIKH 1 ?a}:lc;e;mp,npesen OTpe3Kax, O CBOMCTBaX Me/IMaH TPEYroJbHUKa,




30. |IlepBbiii mpu3HAK TOI00MS TPEYTOJIHPHUKOB 1 ITpoekTop,npe3eH
TaIsl.
31. |IlepBslii mpU3HAK NOJOOMS TPEYrOJIbHUKOB 1 IIpoekTop,peseH
TaIsl.
32. |IlepBsiii mpu3HAK I0100US TPEYTOILHUKOB 1 Pazpgarounsbrit
MaTepual.
33. |IlepBslii mpU3HAK OJOOHS TPEYTOJIHHUKOB 1 [TpoekTop,npeseH
TaIsl.
34. |(IlepBslii mpu3HAK NOJOOMS TPEYrOJIbHUKOB 1 Pa3faTouHbil  |GpccexTpuch TPEyroabHHKA;
MaTepual.
35. |Bropoit u Tpetuii npu3HaKM MOA00HS 1 IIpoekTop,IpeseH | cgoricmea: TiepeceKaromuxcs Xop/i,
TPEYTOJbHUKOB Tanus KacaTeJIbHOW U CEKYILEH;
36. |Bropoii u Tperuii npu3zHaKu ompoous 1 Pa3zmarounbnii  |npu3HAKU NOJ00MS TPEYrOJIbHUKOB.
TPEYTrOJIbHUKOB MaTepual.
37. |Bropoii u Tpetuii npu3HaKK MOA0OHS 1 Tpenaxépsl nust [ Ipumensams U3ydeHHBIE ONPEACICHUS,
TPEYTrOJIbHUKOB YCTHOrO cu€Ta  [CBOICTBA M MPU3HAKY K PEIICHHUIO 33]1a4
. |Hayuutbcs npumeHsTh NpHOOpETEHHbBIE
38. |KoutpouabHnas paGora Ne 3 mo Teme: Pazpgarounsiit i P pHobp N
1 3HAHUS, YMEHHUS, HABbIKH, B KOHKPETHOU
«ITomo0ue TpeyroJIbHUKOB» Marepuail.
JeSITEJIbHOCTH.
I'naBa I11.PenieHne npsiMoyroibHbIX TPEYroJbHUKOB. (14 yacoB)
39 MeTtpuueckre COOTHOLICHHS 1 I[IpoexTop,npeseH | Popmynuposams.
" |B IpSMOYTOJIbHOM TPEYTOJIbHUKE TalMs. onpedeneHus; CUHyca, KOCUHYyCa, TAHT€HCa,
Teopema ITugaropa I[IpoekTop,mpe3eH [KOTaHI€HCa OCTPOTo yIia MpsSMOYrOJbHOTO
40. 1 TaLHs. 5 TPEYTOJIbHAKA;
Paznarounbrit c60UCMBa . BRIpAXKAIONINE METPUUCCKHE
Matcepran COOTHOUIEHHUS B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE
41 Teopema ITugaropa 1 Pa3naTouHblii (M COOTHOILEHHS MEXIY CTOPOHAMH U
' MaTepual. 3HAYEHUSIMU TPUTOHOMETPUUECKUX QYHKIUI B
42. |Teopema [ludaropa 1 MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.
3anucvléams TPUTOHOMETPUUECKHE (POPMYJIBI
43. |Teopema IInugaropa 1 ITpoekTop,npe3eH p p dbopmyIbl,
TaLHs. BBIPAXKAIOLINE CBSI3b MEXIY
44. |Teopema ITudaropa 1 TPUTOHOMETPUIECCKUMHU (DYHKIMSIMH OJJHOTO H
45 Konmponsnaa paboma Ne 4 no meme 1 Pa3gaTounbiii | TOrO K€ OCTPOro yria.
" |«Teopema IIndaropan MaTepHall. Pewiams npsIMOYTOJIbHBIE TPEYTOJIbHUKH.
46. |Tpuronomerpuyeckre QyHKIUH OCTPOTO yriia 1 IIpoexrop,npesen |[okaszvieams.:

IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA

Talus.

TEOpEMY O METPHUUECKHX COOTHOILLIECHUSIX B




Tpuronomerpuueckue GyHKIUU OCTPOTO yIia

Tpenaxepsl 11t

4. IPsIMOYT'OJIBHOT'O TPEYTOJIbHUKA YCTHOTO cuéra.
48, Tpuronomerpuueckue GyHKIUU OCTPOTO yIia PasnaTounsrit
IPSIMOYTOJILHOTO TPEYrOJIbHUKA MaTepual.
49. |PenieHue npsiMOYTrOJIbHBIX TPEYTOJIbHUKOB IIpoekTop,pesen
Tarusl.
50. |PemieHne mpsMOYTOJIBHBIX TPEYTOJIBHUKOB IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE, TEOPEMY
[Mudaropa;
Pelenne npsAMOYroJbHbIX TPEYTOIbHUKOB Pa3faTouHkIit (OpMyIIBI, CBA3BIBAIOIIME CHHYC, KOCHHYC,
ol MaTepual TAHTEeHC, KOTAHT'€HC OJTHOTO U TOTO K€ OCTPOTO
yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPHUECKOE
- Konumponvnas paboma Ne 5 no meme O Hayuuthcst mpuMeHsTh NpUOOpETEHHBIE
" |«Pemenue npsiMOyroJibHbIX vatepuan. 3HaHUS, YMEHMSI, HABBIKH, B KOHKPETHOMN
TPEyroJbHUKOB) JIESITEJIbHOCTH.
I'aaBa IV.Muoroyroabuuku. [Lnomaabs MHoroyroJjibHuka. (10 yacos)
[Ipoekrop, Toscnamp, 4TO TaKoe MIOMIAAb
53 |Mnor OYTOJNBHUKH g};j;g?;iﬁg; MHOT'OYTOJIbHUKA.
Onucwviéams MHOTOYTOJIBHUK, €70 AJIEMEHTHI;
Marepuan BBINTYKJIbI€ U HEBBITYKJIbIE MHOTOYTOJIbHUKHU.
54 TonsTue nnomanu IIpoexrop, H306padxcams 1 HAXOAUTH HA PUCYHKAX
MHOTOYT'OJIbHHKA. gp C3CHTAMHA. MHOT'OYTOJIBHUK U €T'0 DJIEMEHTHI;
[Tnoman, npamMoyronbHIKa MziiaLO;HHH MHOTOYTOJIbHHK, BIIUCAHHBINA B OKPYKHOCTb, 1
55.  |[lnomans mapaniesorpamma P MHOT'OYTOJIbHUK, OITUCAHHBIN OKOJIO
56. |Ilnmomane mapamienorpamma OKPYHHOCTH.
Dopmynuposams.
57. ITnomane TPEeYroJbHUKA [IpoexTop,npe3eH onpedeﬂeHuﬂ: BIIMCAHHOTO U OIMUCAHHOI'O
TaLusl. MHOT'OYTOJIbHUKA, MJIONIa/Id MHOTOYT'OJIbHUKA,
58. |ILmomianb TpeyrojibHHUKA PaznaTounsrlii PaBHOBEIMKHUX MHOTOYTOJLHUKOB;
Matepuall OCHOBHBIE CBOMCTBA ILIOIIAIU
59. |[lmomiams Tpanenuu IIpoexTop,pe3seH | MHOroyroNbHUKA.
TaLHs. /[oka3vleamy: TEOPEMBI O CYMME YTJIOB
60. |Ilmomane Tpanenuu

BBINYKJIOTO N-yroJdbHHUKA, MIOMAaIN




[lnomane Tpaneunu

61. 1
Paznarounsrii IPSIMOYTOJIbHUKA, IOl TPEYTOJIbHHKA,
Matepuall IIOIIAIH TPAICIIUH.
s Ww/veCIezLirt U x1) TANVLLILIDIIN VULL N, \/Jl\/llllll,
. HayauTbcs npHMEHSTE NPHOOPETCHHEIE
62. |Koumponwvnas paboma Ne 6 no meme Pa3narounsrit i P pHobp N
1 3HaHUS, yMEHUS, HaBbIKH, B KOHKPETHOM
«MHOroyroJibHUKH» Matepua
JIESITEJIbHOCTH.
IToBTOpeHue M cucTeMATH3ALUSA Y
63. |Ympaxkunenus 1jis noBTopeHus Kypca 8 knacca| M O6001mMTh MPUOOPETEHHBIC 3HAHMS, HABBIKHA U
= yMeHus 3a 8 Kiacc.
- |YupaxHenus uis nopropenus Kypea 8 kiaceal JIM HayuuTbest MPUMEHATL NPHOOPETEHHBIE
65. |YnpaHenus 1 noBTopenns kypea 8 knacea| ™ 3HAHUS, YMEHHUS, HABbIKU, B KOHKPETHOU
JESITEIbHOCTH.
66. |Ynpaxnenus njis noTopeHus Kypca 8 knacca| 1 M
67.
YrpakHeHus a5 MOBTOpEHUs Kypca 8 kiacca 1 JIM
68. VYnpaxHeHus sl HOBTOpEHHsI Kypca 8 Kiacca 1 M
69. VYnpaxHeHus U1si TOBTOPEHHsI Kypca 8 kiacca 1 M
70. Pa3naTounslii
HNrorosasi konTpobHasi padora Ne7 1 A
MaTepual.
IToypouHoe mi1aHupoBaHue N0 reoMeTpun B 9 Kiacce
No C K JlaTer
oJlep>KaHue 0JI-BO
ypoka Aep IIPOBEICHUSA O6opynoBanue
(pa3nensbl, TEMBI) 4acoB
wiad | Qaxt

I'naBa I.Pemienue TpeyrojibHUKO




CuHyC, KOCUHYC, TAHT'€HC Y KOTaHT€HC yTIia

1 IIpoekTop,npe3eHTa
ot 0° o 180° p p,1Ip a
C ust. Tpenaxé€psl st
2. I/IHg/C, KOCPIinc, TAHT€HC ¥ KOTaHT'€HC yIJa 1 YCTHOTO CuéTa.
ot 0° no 180
3. |Teopema kocuHycoB 1 I[TpoekTop,mpe3eHTar
usl.
4. | Teopema KOCHHYCOB 1 .
Pa3znaTounsrit
5. |Teopema KOCHHYCOB 1 MaTepual.
6. |[Teopema cunycoB I[TpoexTop,npe3eHTair Popyruposamy:
' p Y 1 st ’ onpeoeneHus: CHHyca, KOCUHYyca, TAHT€HCa, KOTaHTeHca yria ot 0°
- CBOWCTBO CBSI3U JJIMH JUArOHAJIEH U CTOPOH NapajuiesorpaMma.
7. | Teopema cuHyCOB 1 .
PasnaTounsrit
8. |Teopema cuHycOB 1 Marepua Dopmynuposams u pazvACHAMb OCHOBHOE TPUTOHOMETPUYECKOE '
9. |Pemenune TpeyronbHUKOB 1 Dopmynruposams u 00KA3bI6AMb MeOpeMbl. CAHYCOB, KOCUHYCOB, (¢
OEKTOP,lIpe3eHTaIl
Ip p.1Ip
10. [Pemenue T bHUKOB ui.
CLICHHC Tpeyroll 0 1 3anucvleame u 0okaszvieams )opmyel JJ1sl HAX0XKJIEHUS IIIOLAAN
11. |Pemenue TpeyroabHUKOB 1 Pazgatounsrit
Marepuan
12. | PopMyJIbI 111 HAXO0XKACHUS TUIOIIAINA 1 Tpoextop,pesentay |/[pUMeHsmy N3yqCHHBIC ONPEICIICHHS, TEOPEMBI X (POPMYIIBI K per
TPEYroJIbHUKA usl.
13. | DPopMyaIbl 1151 HAXOKICHUS TTOMIAAN 1 Paznarounsrit
TPEYTrOJbHUKA Marepuai
14. |POPMYIIBI IJIsl HAXOXKICHHS TTOLIA/H L PazaTouHbIi
TpCYroJIbHHKa Mmarepuan
15. |PopMyJIbl Il HAXOKICHUS TITOMIa N 1
TPEYTOJbHUKA
16. |KonTpoasHnas pa6ora Ne 1 no teme Paznatounsiii
1 HayuuThcst mpuMeHsATs TPUOOpETEHHBIC 3HAHUS, yMEHHUSI, HABBIKU
«PenieHue TPEyroJbHUKOB) Martepuai
I'nasa |l . [lpaBuIbHBIE MHOTOYTOJIE
17. [IpaBuibHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA L IIpoextop,pesentar |{/0ACHAMb, 9TO TAKOE LEHTP U LCHTPAIBHBII YTOJI IPABUIIBHOTO M
usl. Dopmynuposamy:
" OIpEJIETIEHUE MTPABUIIBHOTO MHOTOYTOJTbHHKA;
18. |IIpaBuibHBIC MHOTOYTOJIBHUKH M HX CBOIMCTBA 1

CBOICTBaA NIpaBHUIILHOTO MHOTOYTOJIbHUKA.



[IpaBuiibHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA Pazpgatounsrit
19. Matepuall.
Tpenaxépnl g
p p
YCTHOIO CYéTa.
20. |IIpaBuiIbHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA Paznarounsiit
Marepuail. .
K BOWCTBA MPABUJIBHBIX MHOT bHUKOB.
21. |Inuna oxpyxHocTH. I[Inomans kpyra TTpoeKTOp, pe3eHTall Hoxasvicamp CBOUCTBA HPABHIL OroyroJ 0
b
T T 3anucvieamo 1 pazbIACHATH POPMYIIBI JJIMHBI OKPYKHOCTH, TUIOIIA
us. TpeHaxépsal 1uist
22. ) 3anucvlieams u doxaszvieams GOPMYJIbI JJIMHBI 1yTH, TUIOIIAIU CEK
Jnuna okpyxHoctu. Ilnomans kpyra YCTHOTO cuéTa dopmy I£ Ayru, man
Cmpoumsb ¢ IOMOIIBIO HUPKYJISI U IMHEUKU IPABUIIBHBIE TPEYTOJIb
23. | umna oxpyxnoctu. Ilnomans kpyra IIpumensimob N3ydeHHBIE OTPEACTICHUS, TEOPEMBI B (POPMYITBI K pell
24. |KonTpoubHas padora Ne 2 no reme: Pazpgarounsiit
HayuuThcs mpuMeHsATs TpUOOpETEHHBIC 3HAHUS, yMEHHUSI, HABBIKU
«IIpaBHJIbHBIE MHOTOYT OJIbHUKIDY Marepuail.
I'naa II1./lekapTOBBI KOOPAUHATHI HA IUIOCKOCTH. (11 yacoB)
PaccrosiHre Mexly IByMsI TOUKAMM C
[IpoekTop,npe3eHTan
25. |3amaHHBIMM KoOpauHaTamu. KoopannaTsl s Onucvieams npsamMoy201bHYI0 CUCTEMY KOOPJUHAT.
CepeIMHbI OTPE3Ka '
PaccrosiHMe Mexly IByMsI TOUKAMM C T . Dopmynuposamy: onpeelieHne ypaBHEHUS GUTYPbI, HEOOXO0AUMO
CHAXXEPhbI 1JIA
26. |3amaHHBIMM KOOpauHaTamu. KoopannaTsl yfTHOFO (l:jqéfa
CepeIMHBI OTPE3Ka ) 3anucwvleame u 0oxazvieams )opmynbl PACCTOSIHUS MEXKAY ABYMS *
PaccrosiHre MeXy IByMs TOUYKAMH C .
Pazpgatounsrit o
27. |3amaHHBIMH KoOpuHaTamMu. KoopauHaTer N Bv16o0ums ypaBHEHUE OKPYKHOCTH, 00111ee ypaBHEHHUE MPSAMOi, y
CEpeaMHEI OTpE3Ka praiL.
8 ypaBHeHI/Ie (I)I/IFYPBI. ypaBHeHI/Ie OKPY>KHOCTH HpoeKTop’HpegeHTaH ﬂOKaS’blGamb HeO6XOIH/IMOC M J0CTAaTOYHOC YCJIOBHUC MapalJICIIbHO
' usl.
29 YpaBHeHue GUrypsl. Y paBHEHHE OKPYKHOCTH Pa3narouHbIii Ipumensamo N3y4eHHbIE ONPEEIECHUS, TEOPEMBI U (DOPMYIIBI K pell
' MaTepHual.
30. |YpaBuenue purypsl. YpaBHEeHUE OKPYKHOCTH
31 |YPpaBHeHHE NpsAMOi ITpoexTop,npe3eHTary
' usl.
32 |YPaBHeHHE NPsAMOi Tpenax&psl st
' YCTHOTO CYéTa.
33, | YT710BO# KOO HUIMEHT MPSIMOit I[TpoexTop,npe3eHTail
' Hsl.
YT1110BOM KOY(PPUIUEHT IPSIMOU Paznarounsiit
34.

MaTepual.




Pa3narounsbiii

35. |KonTpoabnasi pabora Ne 3 mo Teme:
Marepual HayuuThcst mpuMeHsITh TPHOOPETESHHBIC 3HAHUS, yMCHHUSI, HABBIKU
«/lekapTOBBI KOOPAMHATHI HA MJIOCKOCTH»
I'naBa IV.Bektopsbl. (12 9
36. [IlonsaTue BekTOpa ITpoekTop,npe3eHTai
us.
37. |Ilonsarue BekTOpa Pa3pgaTounbii
Marepuail.
38. |[Koopaunartsl BekTOpa [IpoekTop,npe3eHTan
usl.
Onucvl8ambIOHATUS BEKTOPHBIX U CKAJIAPHBIX BeMYuH. Mimoctp
39. |CrnoxeHue U BHIUUTAHUE BEKTOPOB IIpoekrop,npe3eHTair ]
st Dopmyauposamy.
= onpedeneHus: MOJLyJsl BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX
40. |CnoxeHHe U BBIYMUTAHHE BEKTOPOB Pa3paTounniii P AY } pa, p POB, P
MaTepHa, MPON3BE/ICHHS BEKTOPOB;
cB801licmea. paBHBIX BEKTOPOB, KOOPAMHAT PABHBIX BEKTOPOB, CIIOXK
41. |YMHOXEHHE BEKTOPA HA YHUCIIO [IpoekTop,pe3eHTan
st CKJIIPHOTO MPOU3BEICHUSI IBYX BEKTOPOB, IEPICHANKYJISIPHBIX BE
42. | VMHOKCHHE BEKTOpA Ha GHCIIO Pasiatodnsiil /[oxazvieams meopemul: 0 HAXOXKACHUU KOOPJAUHAT BEKTOPA, O KOO
MaTepHai 00 ycII0BUM NEPIEHAUKYISIPHOCTH.
= Haxooums xocunyc yriia Mexy IByMs BEKTOPaMHU.
43. |YMHOXXEHHE BEeKTOpa Ha YHCIIO Pa3znarounsrii yeyr Y ABY p
Ilpumensamob V3ydeHHBIE OTIPEACIICHUS], TEOPEMBI U (POPMYIIBI K PEII
MaTepual.
44. |CkansipHOE NpOU3BEACHUE BEKTOPOB [IpoekTop,pe3eHTarn
us.
45. |CkansipHO€ Npou3BEACHUE BEKTOPOB Pa3znarounsiii
MaTepHual.
46. |CkamsipHOe MpOU3BEACHUE BEKTOPOB Pa3naTounniii
Marepuail.
47. |KourtpoabHas padora Ne 4 o teme: Pazgarounsrit
Hayunthcst mpuMeHsITh TpHOOpETEHHBIC 3HAHUS, YMEHU S, HABBIKH
«BekTopb» MaTepual.
I'naBa V.I'eomeTpnueckne npeodpaso
48. |[Buxenue (mepemenieHue) GUrypsl. IIpoekTop,npesentan |/Ipusodums npumepsl peodpa3oBanus GUryp.
[TapannenbHbIN IEpEHOC usl.
49. |/IBmxenue (mepeMelneHue) GUryps. Pa3naTouHslii Onucwieams ipeoOpazoBanust GUryp: mapauiedbHbIA TEPEHOC, OCE
ITapajutenbHBIN IEPEHOC MaTepHual.
50. |/ABmxeHue (nmepemenieHue) GUrypsl. Pa3naTounsrit Dopmyruposans.:
[TapannensHbIi IEpEHOC Marepuail. onpeodeieHus: NBKCHUS; paBHBIX QUTYP; TOYEK, CHMMETPUIHBIX C
51. |/IBmxeHue (mepemMenieHue) GUrypel. Pa3gaTounsiii CHMMETPHH; TIOJOOHBIX QUryp;
[TapannenbHbIN nEpeHoC Marepuail.




52. |OceBas u nieHTpasnbHas cummeTpun. [ToBopot 1 IIpoekTop,npe3eHTart
us.
53. [OceBas u ueHTpanbHas cummerpuu. [loBopoT 1 Pa3naTounbii
MaTepual.
54. |[OceBas u ueHTpasibHasi cummeTpuu. [loBopoT 1 Pazpgatounsrit
MaTepual.
55. |OceBas u nieHTpasnbHas cummeTpun. [loBopot 1 Paznarounsiit
Marepuail.
56. |T'omorerus. [Tonobue puryp 1 IIpoexrop,npesenTan |cgoticmea. NBUKEHUS, MapaJLIEIbHOTO MEPEHOCA, OCEBOM CUMMETP
us.
57. |I'omorerus. [Tomobue puryp 1 Paznarounbrii Jlokazbieams TEOPEMBI: O CBOUCTBAX MAapaJIEILHOTO EPEHOCA, OC
Marepuall. Ipumensamob N3y4eHHbIE ONPEEIICHUS, TEOPEMBI U (HOPMYIIBI K pell
58. |['omorerus. [lono6ue dpuryp 1 PasnaTounsrii
MaTrepuall.
59. (['omorerus. [Togobue puryp 1 Pa3pgaTounbii
MaTepual.
60. |[KonTposbHas padora Ne 5 no teme: Pa3znaTounsrit
1 HayuuThcs mpuMeHsATs TpHOOpETEHHBIC 3HAHUS, yMEHHUSI, HABBIKU
<(re0MeTpH‘IBCKHe npeoﬁpazoBaHnﬂ» MaTepual.
IloBTOpeHuUe 1 cucreMaTu3anms y4eOHoI
61. |YmpaxxHeHMs 175 MOBTOpeHUs Kypca 9 kiacca 1 M
62.
O0600uTH TPHOOpETEHHBIE 3HAHUS, HABBIKM M YMEHUS 32 9 Kiace
HayuuTbcs npuMeHsATh MPUOOPETEHHBIE 3HAHUS, YMEHUS], HABbIKU
63. | YmpaxxHeHus 15 MOBTOpeHMs Kypca 9 Kiacca 1 M yi P pHobp P IM ’
64. | YmpaxxHeHus 15 OBTOpeHMs Kypca 9 kiacca 1 M
65. |YmpakHeHus 11 moBTOpeHuUs Kypca 9 kiacca 1 M
66. |YmpaxxHeHus 1 mOBTOpeHUs Kypca 9 kimacca 1 IM
67. |YmpaxHeHHs 1715 HOBTOPEHHs Kypca 9 1 M
KJlacca
68. |YmpaxHeHHs sl HOBTOPEHHs Kypca 9 1 M
KJjlacca
69. |YmpaxkHeHHs 715l HOBTOPEHHs Kypca 9 1 M

Kjacca




70.

Hrorosasi kKoHTpoJbHast padora Ne6

PasnaTounsrii
MaTtepual.













