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Pabouas mporpamma mo reomerpuu s 7-9 kmaccoB Ha 2023-2024yuyeOHblii ron  pa3zpaboTaHa B
COOTBETCTBUH:
— TpeGoBaHMSIMU (elepaTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO OOIIETOo
oOpa3oBaHUs M0 MaTEeMaTHKeE,
— y4eOHOro IuIaHa.
— ¢ pexoMeHnanusamu [IpuMepHO# porpaMMel 10 y4eOHBIM TIpeIMETaM
— € aBTOPCKOU mporpammoii o reometpun aBTopoB A.I'. Mepaisika, B.b. Tlononckoro, M.C. Sxupa.

— yuebOnuk: ['eomerpus 7, 8, 9 xnace ( A.I'. Mep3msxk, B.b. [Tomonckuii, M.C. Sxup 2019 1.);

JIMUHOCTHBIE, METAIIPEAMETHBIE U ITIPEAMETHBIE PE3YJIbTATbI OCBOEHUS
YYEBHOI'O IPEAMETA «'EOMETPUS»

W3yueHre reoMeTpuu 1Mo TaHHOH MporpamMme CrocoOCTBYeT (OPMHUPOBAHUIO Y YIAITU XCSI TMYHOCTHBIX |,
METanpeIMETHBIX U NMPEAMETHBIX Pe3yIbTaTOB 00yUEHUs, COOTBETCTBYIOUIUX TpeOOBaHUAM (eaepaibHOro
rocy/lapCTBEHHOI0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 00111er0 00pa3oBaHUsl.

7-9 knaccwl
JInyHOCTHBIE pPe3yabTaThI:

1) BocmHMTaHHE POCCUIICKOI IpakJAHCKOW UICHTUYHOCTH: MATPHOTH3MA, YBaKeHHS K OTEUeCTBY, OCO3HAHHUSI
BKJIaJ]Ja OT€YECTBEHHBIX YUEHBIX B Pa3BUTUE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh M CIHOCOOHOCTh OOYYArONIUXCS K CaMOPa3BUTHIO H
camM000pa30BaHNIO Ha OCHOBE MOTHBALIMU K OOY4EHHUIO U TIO3HAHUIO;

3) 0cCO3HaHHBIN BBIOOP M TOCTPOCHHE MATbHEUIICH WHIUBUIYAIbHOW TpPaeKTOpHH 00pa3oBaHMs Ha 0ase
OpUEHTHUPOBKM B Mupe mnpodeccuii U NpodecCHOHANBHBIX MPEINOYTEeHUH ¢ Y4€TOM YCTOWYHMBBIX
M03HABATEIbHBIX MHTEPECOB, a TaK’K€ Ha OCHOBE (hOPMHUPOBAHMS YBAKUTEIHHOTO OTHOILIEHUS K TPYAY,
pa3BUTHE OMbBITA YYACTHUS B COL[MAILHO 3HAUUMOM TPYIIE;

4) yMeHUe KOHTPOJIHMPOBATH MIPOLIECC M PE3YNIbTAT YIeOHOW U MaTeMAaTHIECKON e TeIbHOCTH;

5) KpUTHYHOCTDP MBIIUICHUS, WHUIIMATHBA, HAXOIYUBOCTb, AKTHBHOCTH IPH PEIICHUH TI'€OMETPHYECKHX
3ajau.

Cpeocmeom docmudicenus 5mux pe3yiomamos AeisAemcsi.

- cHucTeMa 3aJaHuil y4eOHUKOB;

= IHOpe€acTaBJICHHas B y‘le6HI/IKaX B JIBHOM BHAC OpraHusanusga Marcepuala I10 IPpUHOHUITY
MHHHMAKCa,

= HCIIOJIb30BAaHHUC COBOKYITHOCTH TeXHOHOFHﬁ, OPUCHTHUPOBAHHBIX Ha pa3BUTHUE
CaMOCTOATCIIBHOCTHY W KPUTHYHOCTH MBIIUICHUA: TEXHOJIOIUA HpO6J'IeMHOFO Juajora,
TEXHOJIOTHA IIPOAYKTHUBHOI'O YTCHUSA, TEXHOJIOTUA OLICHUBAaHUA.

MeTanpeaMeTHblIe pe3yJibTaThl:

1) yMeHHe caMOCTOSATEIBHO OTPEACIIATH LIS CBOCTO O0YUCHHUS, CTABUTh U OPMYITHPOBATH IS Ce0s HOBBIC
3amaHus B yu€0e, pa3BUBATh MOTHUBBI U HHTEPECHI CBOCH MMO3HABATEILHON IEATEIbHOCTH;

2) yMEHHE COOTHOCHUTH CBOM JICHCTBUS C INIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIIECTBIIATH KOHTPOJIb CBOCH
JEeSITeIbHOCTH B MPOLIecCe JOCTIKEHUS pe3yibTaTa, ONPeaesaTh ClIoCOObl IEHCTBUI B paMKax
MPEI0KEHHBIX YCIOBUMA U TPeOOBaHUI, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBHUH C
HW3MEHSIOLIENCS CUTYaLUEH;

3) yMmeHwue OnpeessITh MOHITHS, CO3/IaBaTh 000OIICHNUS, YCTAHABINBATh aHAJIOTHH, KIIAaCCU(HIIUPOBATS,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS M KPUTEPUH [Tl KilacCU(DUKAIINM;

4) ycTaHaBIMBATh MPUYMHHO-CIICJACTBEHHBIE CBS3H, POBOIUTH J0KA3aTEILHOE PACCyXKICHHE,
YMO3aK/II0uYeHre (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) JeNIaTh BHIBO/IBI,

5) yMeHHe WUTIOCTPHUPOBATH U3YUCHHBIC TIOHATHS M CBOMCTBA (DUTYp, OMPOBEPraTh HEBEPHBIC YTBEPIKICHHUS;

6) KOMIIETEHTHOCTHB 00JIACTH MUCIOJIb30BaHUsI HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

7) mnepBOHAYAIbHBIC TPEACTABICHHS 00 MJIEAX U O METOJaX 'EOMETPUH KaK 00 YHHBEPCATLHOM SI3bIKE HAYKH
U TEXHUKH, O CPEACTBAX MOJAEIUPOBAHHUS SIBJICHUM U IIPOLIECCOB;

8) yMeHue BUIETh TEOMETPUUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYallUu B APYTUX TUCIUIUIMHAX, B
OKpYKaroLEH )KU3HU;



9) yMeHHe HaxOJUTh B Pa3IMUHBIX UCTOYHHKAX HHPOPMAIIMU, HEOOXOJUMYIO ISl PEIICHHUS
MaTeMaTHYECKUX MPOOJIeM, U MPEACTABIATH €€ B OHATHOU (popMe, IPUHUMATD PELICHUE B YCIOBHIX
HETOJHOM UM N30BITOYHON, TOYHOM MM BEPOSTHON MH(OpMAINH;

10) ymMeHuMe TOHUMATh U UCTIOJIb30BaTh MATEMATUYECKHE CPEACTBA HATIISTHOCTH (YEPTEIKH, TAOIUIBI, CXEMbI
U Ap.) JUIsl WUTFOCTPALlMi, UHTEPIPUTALIIH, apTyMEHTALUN;

11) yMeHue BBLABUTATh TUIIOTE3bI IPU PEILICHUH 3a/1a4U M IOHUMAaTh HEOOXOJUMOCTh HX ITPOBEPKH;

12) noHnMaHue CyIHOCTH ITOPUTMHYECKUX PEANUCAHUI U YMEHUE JICHCTBOBATh B COOTBETCTBHH C
IIPEI0KEHHBIM aITOPUTMOM.

IIpenmeTHble pe3yabTaThl:

1) oco3HaHue 3HAYCHHS TEOMETPHH JJIsl TIOBCEAHEBHOM KU3HH YEIIOBEKA;

2) TpE/CTaBICHUE O TEOMETPHH Kak chepe MaTeMaTHUeCKOM esITebHOCTH, 00 JTanax e€ pa3BuTus, o eé
3HAYUMOCTH JUIsl pa3BUTHUS LUBUIM3ALUY;

3) pa3BuTHE yMEHHH pabOTaTh C y4COHUKOM MAaTEMaTHYECKUM TEKCTOM (aHAIM3UPOBATh, H3BIICKATh
HE00X0IMMYI0 HHPOPMAIHIO), TOUHO U I'PaMOTHO BhIpaXKaTh CBOM MBICIH C IPUMEHEHUEM
MaTeMaTH4eCKON TEXHOJIOTUH U CUMBOJIMKHY, IPOBOJIUTH KilacCU(PUKALNY, JJOTHYECKHE 000CHOBaHMS;

4) BnaneHue 0a30BBIM NOHSATUHHBIM aNIIapaToM IO OCHOBHBIM pa3JiesiaM COJICPIKAHMS,

5) cucTemaTHueckue 3HaHUS O (PUTYpax U X CBOWCTBAX;

6) TpaKkTHYECKU 3HAUYUMbIC TEOMETPUICCKUE YMEHHS U HABBIKH, YMEHUE TPUMEHSTh HX K PEIICHUIO
r€OMETPUUECKHUX U HEr€OMETPUUECKUX 3a/1a4, & UMEHHO:

- u300paxxaTh GUTYpHI HA TIJIOCKOCTH,
- HCIOJb30BaTh NT€OMETPUUECKHUM SI3BIK JUISl ONMCAHUS MPEIMETOB OKPYKAIOIIETr0 MUPA;
- U3MEpSTh JUIMHBI OTPE3KOB, BEJIMYMHBI YIIIOB, BEIUMCIISTH IJIOMAAN (Uryp;
- pacmo3HaBaTh M U300pa’kaTh paBHbIE, CHMMETPUYHbIE U TIOJJOOHBIE (PUTYPBI;
- BBINOJIHSATH MOCTPOCHUS F€OMETPUUECKUX (PUTYP C TOMOIIBIO IIUPKYIIS U JTUHEUKH;
- YUTaTh ¥ UCIOJIb30BAaTh HH(OPMALINIO, TPE/ICTABICHHYIO Ha YepTekKax, CXeMax;
- NPOBOJUTH IPAKTHYECKUE PACYETBHI.
Ili1anupyemMble pe3y/ibTaThl 00yUeHUs TeoMeTpPUuM B 7-9 Kiaccax

I'eomerpuueckne purypsbl

BhInyCKHUMK Hay4YUTCS:

* [10JIb30BATHCS A3BIKOM F€OMETPHH [UI OITUCAHMSI IPEAMETOB OKPYKAIOIIEro MUPa U UX B3aUMHOIO

PacCIOJIOKEHUS;

* pacro3HaBaTh U M300pa)kaTh Ha YEPTEKaX U PUCYHKAX reoMeTpudeckrue GUrypsl U X KOHUrypanuu;

* KJ1acCU(PUIUPOBATh F€OMETPUUECKUE PUTYpBI;

* HAXO/IUTh 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (PUI'yp U UX OTHOILEHMs], I'PaJyCHYI0 Mepy yrioB oT 0° 1o

180°, mpuMeHss onpeaeneHusl, CBOMCTBA U MPU3HAKU (PUTYp U UX JIEMEHTOB, OTHOLIEHUs (pUryp (paBeHCTBO,

nojio0ue, CMMMETpHUH, TIOBOPOT, MapaJljIeNIbHbIN EPEHOC);

* OIIEPUPOBATH C HAYAJIBLHBIMU MOHATUSIMHU TPUTOHOMETPHUH U BBIIOJIHATH 3JIEMEHTAPHBIEC OIIEPALlUU HAJl

(GYHKIUSIMH YTIIOB;

* IOKa3bIBaTb TEOPEMBI;

* pelaTh 3a/1a4u Ha JJ0Ka3aTeabCTBO, ONMPasiCh HAa U3yYE€HHbIE CBOMCTBA (DUIYp U OTHOLLIEHUM MEXly HUIMU U

IIPUMEHSIS U3yYEHHBIE METO/IbI JOKA3aTEIIbCTB;

* pelIaTh HECJIOXKHbIE 337ja4l Ha [IOCTPOEHUE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOEHHUS ¢ IOMOILBIO

LUPKYJIS U JINHEWKY;

* pemarh NpoCTENIINE INTAHUMETPUYECKNE 3aJa4l B IPOCTPAHCTBE.

BbINyCKHMK MOJyYUT BO3MOKHOCTD:

* OBJIAIETh METOJIaMU PELICHMS 3a/1a4 HAa BBIYMCIEHUS U I0KA3aTEIbCTBA: METOAOM OT IIPOTUBHOTO, METOJIOM

1o100us1, METOIOM Tlepebopa BapuaHTOB M METOJIOM F'€OMETPHUUECKUX MECT TOYEK;

* IPUOOPECTH OMBIT IPUMEHEHUS ATeOpandeckoro ¥ TPUrOHOMETPUUYECKOT 0 anmapara U Uaeu JBYKEHUS pU

pELIEHNN T€OMETPUUYECKUX 3a/1aY;

* OBJIAIETh TPAIUIIMOHHOM CXEMOM pellIeHNns 3aja4 Ha TOCTPOCHHE C TIOMOILBIO LIUPKYJIS U JINHEUKU: aHAJIN3,

IIOCTPOEHHE, JOKA3ATEIbCTBO U UCCIIEI0OBAHUE;

* HAYYUTHCS PelIaTh 33Ja4d Ha HOCTPOCHHUE METOI0M I'eOMETPUUYECKOT0 MeCcTa TOUEK U METOJIOM I0100us;

* IPUOOPECTH OIBIT UCCIETOBAHUS CBOMCTB INIAHUMETPUUYECKHX (PUTYP C MOMOIIbI0 KOMITBIOTEPHBIX

IIPOrpaMM;



* IPUOOPECTH OIBIT BHITIOJIHEHHS ITPOEKTOB.
N3mepenne reoMeTpu4ecKHUX BeJTUYHH
BeInyckHUK Hay4duTes:
* HCII0JIb30BaTh CBOMCTBA U3MEPEHHUS UIMH, TUIOINAJIEN U YIJI0B IPU PELICHUH 3a/1a4 Ha HaX0XACHHUE JJIMHBI
OTpe3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI TyT'M OKPY>KHOCTHU, I'PaJlyCHON MEpHI yIiia;
* BBIYMCIIATH IUIOIA/IU TPEYrOJIbHUKOB, IPSIMOYIOJIbHUKOB, IapaJuIEIOrPaMMOB, Tpalleluil, KpyroB 1
CEKTOPOB;
* BBIYUCIIATD JJIMHY OKPYKHOCTH, JJIMHY AYTH OKPYKHOCTH;
* BBIYUCIIATH JUTMHBI IMHEHHBIX 3JIEMEHTOB (PUTYp M MX YTJIBI, UCTIONIB3YS (POPMYIIBI JUIMHBI OKPYKHOCTH U
JUTUHBI AYTH OKPYXHOCTH, (popMyJIsl Tutomanei puryp;
* pemaTh 3a/1a41 Ha JJOKa3aTeIbCTBO C MCIIOIB30BaHUEM (POPMYI JUTMHBI OKPY>)KHOCTH U JUTMHBI TyT'H
OKpPYXHOCTH, (popMyi miomaaeit puryp;
* pelarh MpaKTUYECKHUE 3a/1a4M, CBA3aHHbIE C HAXOKICHUEM M€OMETPUUECKUX BEJIIMUMH (MCIOIb3Yys IPU
HEOOXOMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJICTBA).
BbInyCKHHMK MOJTYYUT BO3MOKHOCTb HAyUUThCS:
* BBIYMCIIATH IUIOIAAU (GUTYp, COCTABIIEHHBIX U3 ABYX UJIU O0Jiee MPsIMOYTOJIbHUKOB, MTapajliIeIorpaMMOB,
TPEYrOJIbHUKOB, KPyTra U CEKTOpa;
* BBIYHUCIIATH IUIOMIAI1 MHOTOYTOJIbHUKOB, CIIOJIb3YSl OTHOIIEHHSI PAaBHOBEJIMKOCTH M PAaBHOCOCTaBJIEHHOCTH;
* IPUMEHSATH areOpanyeckuil 1 TPUTOHOMETPUYECKH anmapaT U UJeH JBHKEHUS MPU pEeUICHUH 3a/1a4 Ha
BBIYHCIIEHHUE TJIOAJIe MHOTOYTIOJIbHUKOB.
Koopaunartsi
BoeinyckHUK Hay4YUTCS:
* BBIYHUCIIATH JJIMHY OTPe3Ka M0 KOOPJMHATAM €ro KOHIIOB; BBIYUCIIATH KOOPAMHATHI CEPEANHBI OTPE3Ka;
* HCII0JIb30BaTh KOOPAMHATHBIN METOJI ISl U3YUEHHSI CBOWCTB MPSIMBIX U OKPY>KHOCTEH.
BbINyCKHHUK TOJTYYUT BO3MOKHOCTD:
* OBJIAJICTh KOOPANHATHBIM METOJIOM PELICHHUs 331a4 Ha BBIYUCICHUS U J0KA3aTEeIbCTBO
* IPUOOPECTHU OIBIT UCTIOIB30BAHUS KOMIIBIOTEPHBIX ITPOIPAaMM JUIsl aHAJIN3a YaCTHBIX CIIy4aeB B3aUMHOIO
PacIoyIoKEHUs] OKPY)KHOCTEH U MPSIMBIX;
* IPUOOPECTH OIBIT BBINOJIHEHHSI TPOEKTOB Ha TeMy «lIprMeHeHne KOOpMHATHOIO METOAA IIPU PEIIEHUN
3aJa4 Ha BBIYMUCIICHUS U JJOKA3aTeIbCTBAY.
BekTopsl
BbInmyckHUK Hay4uTCs:
* OIIEpUPOBATh C BEKTOPAMHU: HAXOJIUTh CYMMY U Pa3HOCTh JIByX BEKTOPOB, 33/laHHBIX F€OMETPUYECKH,
HaXOJIUTh BEKTOP, PABHBIM IPOU3BEACHUIO 33JaHHOTO BEKTOPA HA YKCJIO;
* HaXO/IUTh JJIsl BEKTOPOB, 3a/JaHHBIX KOOPANHATAMU: AJIMHY BEKTOPA, KOOPAMHATHI CYMMBI M Pa3HOCTH JIBYX
u 6oJiee BEKTOPOB, KOOPJMHATHI IPOU3BEAECHUS BEKTOPA Ha YUCIIO, IPUMEHSIS IPH HEOOXOAUMOCTH
COYETaTeJIbHBIN, IEPEMECTUTENbHBIN U pacIpeeIUTEeNbHbIN 3aKOHBI;
* BBIYUCIIATH CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, HAXOIUTh YTOJl MEXy BEKTOpaMH, yCTaHABJINBATh
NEePIEHAUKYIAPHOCTD MPSIMBIX.
BBINyCKHUK MOTYYUT BO3MOKHOCTD:
* OBJIAJICTh BEKTOPHBIM METOJIOM JUIsl PELICHHUS 3a/a4 Ha BBIYUCICHUS U J10Ka3aTeNbCTBa,
* IPUOOPECTH OIBIT BHINOJIHEHHS TPOEKTOB.
Ilnannpyemble pe3yJbTaTbl 00yUeHHUs: B 7 Kjiacce
B pesyabTaTe n3yueHusi Kypca reoMeTpuH B 7 Kjlacce y4eHHK:
HAYYHTCH:
® pacrno3HaBaTh HA YEPTEXKaX, PUCYHKAX, MOJIEISIX U B OKPY/KAIOILIEM MUPE MJIOCKHUE U
IIPOCTPAHCTBEHHBIE T€OMETpUUYECKHE (PUTYPHI (TOUKA, TPsIMast, OTPE30K, JIyd, YToJ, TPEyroJbHHUK,
OKpYXHOCTB, 11ap, cepa, napaiesenunes, nupaMmuaa u ap.);
® pacrno3HaBaThb BUJbI YTJIOB, BUJbI TPEYTOJbHUKOB;
e OMNpeAeNATh N0 YepTexKy (GUTYpHl €€ mapameTpsl (JUIMHA OTpe3Ka, IpaJycHas Mepa yria, 3JeMEHThI
TPEyroJIbHUKA, IEPUMETP TPEYrojbHHUKA U T.11.);
® pacmo3HaBaTh Pa3BEPTKHU KyOa, MPSIMOYTOJIBHOTO Mapajuiesenunesia, NpaBuIbHONW MUPaMU/IbI,
LHWIMHApA U KOHYCAa;



M0JIb30BAThCA S3bIKOM T€OMETPHH JJISl ONTMCAHUS IPEAMETOB OKPY)KAIOLIETO MUPA U MX B3aUMHOTO
PacHOJIOKEHUS,;

pacro3HaBaTh U U300paXkaTh HA YEPTEKAX U PUCYHKAX reOMeTprudeckue GUrypsl U UX KOH(QUTYypaIuy;
HAXOJIUTh 3HAYCHHUS JUTMH JITHEHHBIX 3JIEMEHTOB (DUI'Yp M X OTHOLICHUS, IPAJyCHYIO MEPY YIJIOB OT
0° 1o 180°, npumenss onpeeaeHys, CBOMCTBA M MPU3HAKU (UIYDP U UX SIEMEHTOB, OTHOIIEHHS
¢uryp (paBeHCTBO, CPaBHEHUE);

peraTh 3a/1a41 Ha TOKa3aTeIbCTBO, OMMPAsICh Ha M3yYEHHBIE CBOMCTBA (DUTYp U OTHOIICHUI MEXKITY
HUMH ¥ IPUMEHSIS U3y4YCHHBIC METO/IbI JOKA3aTeIbCTB;

pemaTh MpOCTeHINe 3aJaui Ha MOCTPOSHHE, IPUMEHSSI OCHOBHBIE JITOPUTMBI TIOCTPOCHHUS C
MOMOIIIBIO ITUPKYJIS U JINHEHKH;

pemaTh MpOCTeHITNe IUIAHUMETPUIECKUE 33/1a49H B IPOCTPAHCTBE.

MOJIYYMT BO3MOKHOCTDH UCIIOJIB30BaTh l'lpHOﬁpeTeHHBle 3HAHUA U YMEHUSA B HpaKTI/I‘leCKOﬁ
JIeITeJIbHOCTH U MOBCETHEBHOM KU3HM JJIs1:

yrayOleHust U pa3BUTUS IPEJCTABICHUN O MIIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (QUTypax
(Touka, mpsAMasi, OTPE30K, JIy4, YroJl, TPEYTrOJIbHUK, OKPYKHOCTb, IIap, chepa, mapauieenuries,
npu3Ma u Jip.);
IMPUMCHCHUS TOHATUSA PASBCPTKU AJI BBIMIOJIHCHUA IMTPAKTUYCCKUX PaACUYCTOB,
OBJIAJICHUA MCTOAaMU PCHICHUA 3a1a4 Ha BBIYUCIICHUA 1 JOKa3aTCJIbCTBA: METOJOM OT ITPOTHUBHOTO,
METOJIOM Mepedopa BapuaHTOB;
MIPUOOpPETEHUs OTbITa MPUMEHEHHS aareOpanyecKoro anmapaTa Npy peleHuH reOMETPUUECKUX 3a1a4;
OBJIaACHUA TpaﬂHHHOHHOﬁ cXeMoH pelIcHus 3ada4 Ha IOCTPOCHUEC C MIOMOIIBIO HUPKYJIIA U JIMHEUKH:
aHaJN3, IMOCTPOCHUE, JTOKA3aTeIbCTBO U UCCIIEIOBAHME;
MIPUOOpPETEHNs OTbITa UCCIIE0BAaHUS CBOMCTB MJIAHUMETPUUECKUX (QUTYD C TOMOIIBI0 KOMIIBIOTEPHBIX
pOTrpamM.

COAEP)XAHUE YYEBHOI'O NIPEJMETA

7 kaace
Ha3Banue Kou- HN3yuaemble @®opmvbl | OcHOBHBIE BUIBI Y4€0HOI 1eATEILHOCTH
pasaena BO NOHSATHS OpraHus

4acoB anuu

yueOHOH

JaesiTesb

HOCTH
IIpocreiimmue 13 Touku U npsMBIE. O®ponTta | PopMyIUPOBATH ONPEAECTEHUE EPECEKAIOIIUXCH
reoMeTpHYecKHe OTpe30K M €ro JIMHA | JIbHAS MIPSIMBIX, CBOMCTBO PACIOIOXKEHUS TOUEK HA IPSAMOM.
durypsi u nx JIyu. Yrom. Kommexr | HloxasbiBarh TCOPeMy o HepeceKa}omﬂvXCﬂ MPSIMBIX.
CBOICTBA VI3MepeHNe yIioB. HBHAS IIpuMeHsaTs CBOMCTBO TOUKH U MPSIMOM IIPU pELIEHUN

CMexHbIe 1 ['pymmos Jajat.

DopMyITHpOBaTh OMPENEICHUS PABHBIX OTPE3KOB,
CepeNHHBI OTPE3Ka, PACCTOSHUS MEXKIY IBYMS TOUKaMHU,
CBOMCTBO JJIMHBI OTPE3Ka.

BEPTUKAIbHBIC YIJIBL. | as
Ilepnenauxynsapueie | [lapHas

TpsMbIC. AKCHOMBI. WHmMBY | pacriosnasath oTpesku Ha YepTexKax, ¢ IOMOLIBIO
AyaldbHa | yepTeKHBIX HHCTPYMEHTOB CTPOUTH OTPE3KH,
A1 CpaBHMBAaTh OTpe3KH. HaxomuTs IMHY OTpe3Ka.

DopMynupoBaTh ONpENEeNeHNs TOMOTHUTEIbHBIX JTyqeH,
Ppa3BEPHYTOTO yrila, paBHBIX YIIIOB, OMCCEKTPHCH yIia,
CBOWCTBO BeNWYHHKI yria. KiiaccupuuupoBaTh yIibl.
Pacrio3naBaTh JTy4u, yrisl, OUCCEKTPHCY YIJIa, C
TIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB H300paXxaTh U
0003HaYaTh JTy4H U yriibl. HaxoanTs rpagycHyio Mepy
yria.

DopMynupoBaTh ONpeeNIeHNe CMEKHBIX YITIOB,
CBOMCTBO CMEXHBIX YIJ10B. J[0Ka3bIBaTh TEOPEMY O
CBOMCTBAaX CMEKHBIX YIJIOB.

Pacrio3HaBaTh Ha YepTeXax CMEXHbIE YIIIbl, N300pakaTh
C TOMOILBIO YEPTEKHBIX NHCTPYMEHTOB CMEXKHBIE YTIIbL.
IIpyMeHATH CBOWCTBA CMEXKHBIX YIIIOB IIPH PEILICHUN
3a1ad.

DOopMyIUPOBaTh ONPEAECIECHNE BEPTUKAIBHBIX YIIIOB,




CBOMCTBO BEPTUKAIBHBIX YrI0B. JI0Ka3bIBaTh TEOPEMY O
CBOHCTBaX BEPTUKAIBHBIX YIJIOB.

PacnozHaBaTh Ha yepTexax BEpTUKAIBHBIE YITIbI,
M300pakaTh C IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
BepTUKaNbHbIE yIIIbL. [IpuMeHATH cBOMCTBa
BEPTUKAJIBHBIX YITIOB IIPH PELIEHUU 3a7a4.

ITosicHATB, YTO TaKO€ aKCHOMA, ONIPEETICHHE.

Pemate 3aaun Ha BBIYMCIEHUE U JOKA3aTENbCTBO,
IPOBOAS HEOOXOUMBIE IOKA3aTeNIbHbIE PACCYKACHUSL.

TpeyroibHuku
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PaBubie

TPEYT OJIbHUKH.
Bricora, menuana,
ouccekTpuca
TpeyroJIbHUKA.
IlepBelii u BTOpON
MIpU3HAKU PaBEHCTBA
TPEYTOJIbHUKOB
PaBHOOEnpeHHBIIH
TPEYTOJIbHUK U €ro
cBoiicTBa. [Ipu3Haku
paBHOOEIPEHHOIO
TpEyTOJIbHUKA.
Tpernii npuzHax
paBeHCTBa
TPEYTOJIbHUKOB.
Teopemsl.

®poHTa
JIbHAs
Komnekr
WBHas
I'pynmos
as
ITapHnas
Nunusn
JlyaJIbHa
a

OnuceBaTh CMBICT ITOHATHUS «PaBHBIC (PUTYPBD».
[MpuBomuTh MpUMEPHI paBHBIX huryp. M300paxkaTs
Ha PUCYHKAX IIPSIMOYTOJIbHBIE, OCTPOYI OJIBHBIE,
TYIOYTOJIbHBIE TPEYT'OJIbHUKHU U UX JJIEMEHTHI.
DopMyIIUPOBATh ONPEAEIIEHUS OCTPOYTOJIBHOTO,
TYHOYTOJIbHOT'0, PSIMOYT'OJIBHOT'O TPEYT OJIbHUKOB,
PaBHBIX TPEYTOJbHUKOB, IEPUMETPA TPEYTOJIbHUKA,
OCHOBHOE CBOMCTBO PaBEHCTBA TPEYTI'OJIbHUKOB.
Jloka3pIBaTh TEOPEMY O €AUHCTBEHHOCTH IPSIMOIA,
MepIeHANKYIISIPHON JaHHOM (CIy4aii, Korja Touka
JISKUT BHE JaHHOU MpAMoif). PacrioznaBaTh
3JIEMEHTBI TPEYTOJIbHUKA, HAXOUTh IIEPUMETP
TPEYroJIbHUKA, PACIIO3HABATH TPEYIOJIbHUKH 10
BHJIaM YTJIOB.

DopMynrpoBaThH ONpeeneHus] OUCCEKTPHUCHI,
BBICOTBI, ME/IMaHbl TPEyroibHUKa. [IpoBOAUTH
BBICOTHI, METUAHBI U OMCCEKTPUCHI TPEYT OIbHHKA.
PemaTe 3aaum, HCIIONB3Ysl ONPENEICHUS BBICOTHI,
Me/IMaHbl U OMCCEKTPUCHI TPEYTOJIbHUKA.
DopMyIIHPOBATh ONPEAETIEHUE CEPETUHHOTO
MEPIEHINKYIISIPA OTPE3KA, CBOMCTBO CEPEANMHHOIO
NepreHIuKysapa oTpe3ka. Jloka3biBaTh NEPBBI
IIPU3HAK PABEHCTBA TPEYTOJIbHUKOB, CBOMCTBO
CEPEIMHHOI0 NEPIIEHIUKYIISIPa OTPE3Ka.
IIpumeHsTH NMepBbIA NPU3HAK PAaBEHCTBA
TPEYrOJIbHUKOB MPU PELLICHUU 3a/1a4.

IIpumensaTs BTOpOI NpU3HAK PABEHCTBA TPEYTOJIbHUKOB
IIpU PELIECHNHU 3a1ay.

DopMyIHpOBATH ONpEAETICHUS PaBHOOESIPEHHOT O,
PABHOCTOPOHHET0, PA3HOCTOPOHHETO
TPeyroIbHUKOB. M300pakaTs Ha pHCYHKaX
PaBHOCTOPOHHUE U PaBHOOEIPEHHBIE
TPEYTOJIbHUKHU U UX AJIEMEHTHI.

Pacnio3naBaThk TpEyroJbHUKU B 3aBUCUMOCTH OT
KOJIMYECTBA PA3HbIX CTOPOH, HAXOAUTH 3JIEMEHTHI
paBHOOEIPEHHOTO TpeyroibHIKa. PerraTe 3amaun,
WCTIOJB3YS ONpeeNeHrs] paBHOOSAPEHHOTO,
PABHOCTOPOHHET0, PA3HOCTOPOHHETO
TPEYrOJIbHUKOB.

DopMyIHpOBaTh U JOKA3bIBATH CBOMCTBA
paBHOOEIPEHHOTO H PAaBHOCTOPOHHETO
TPEYrOJIbHUKOB.

[IpumeHATH CBOWICTBA paBHOOEAPEHHOTO U
PABHOCTOPOHHET'0 TPEYTOJIbHUKOB MPU PELLICHUU
3a7ad4.

DopMyIUpOBaTh U AOKA3bIBATh NPU3HAKU
paBHOOEAPEHHOr0 TPEYrojabHUKA. [IpuMeHsTH
NPU3HAKU PaBHOOEAPEHHOTO TPEYTrONbHUKA IIPU
peuleHunu 3ajad.

Jloka3bIBaTh TpETUI MPU3HAK PABEHCTBA
TPEYTOJIbHUKOB, CBOMCTBO TOYEK, PABHOYAAIEHHBIX




OT KOHILIA OTpe3Ka.
[IpuMeHsTH TpeTuii NpU3HaK paBEeHCTBA
TPEYroJIbHUKOB MPH PELICHUH 3a/1a4.

Brinensats ycnoBue 1 3aK04eHUE TEOPEMBI,
OIpeeNsTh BUIBI TeopeM, GOPMYyITHPOBAThH
yTBEpKACHUE, 00paTHOE JTaHHOMY, PacllO3HABaTh
B3aMMHO OOpaTHBIE TEOPEMBI, Pa3bICHSTH, B UM
3aKJII0YaeTCsl METOJ I0Ka3aTeNbCTBA OT
MPOTHUBHOTO.

PemaTh 3a1aun Ha BBIYMCIICHUE U I0KA3aTENbCTBO

IMapajienbHbIE
npsimbie. Cymma
yIJI0B
TPeyroJbHUKA
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[TapasuiensHele
npsimele. [IpuzHaku
napajieabHbIX
npsMbIx. CBoiicTBa
napajjienabHbIX
npsmbix. Cymma

YIJIOB TPEYTOJIbHUKA.

IIpssMoyrosbHbII
TPEYrOJIbHHUK.
CsaoiicTBa
MPSIMOYT'OJILHOT' O
TpPEYroJbHUKA

®poHTa
JIbHAs
Komnekr
WBHas
I'pynmos
as
ITapHnas
Nunusn
JlyaJIbHa
a

Pacno3nasath u CTPOMTH MapaJuICIIbHBIC ITPSIMBIC.
®opMynHpoBaTh ONpeereHre NapaIeIbHbIX
IMPAMBIX, ITPU3HAK TaPaJIJICIbHOCTH ITPAMBIX.
Jloka3bIBaTh MpU3HAK MMapaJlIeTbHOCTH IBYX
IMPAMBIX, CBSI3aHHBIN C X NEPINCHANKYIAPHOCTHIO
TPEThEN NPSMOIA.

[IpumeHaTs mpHU3HAK MapalIeTbHOCTH JIBYX
IMPAMBIX, CBSI3aHHBIN C X NEPINCHANKYIAPHOCTHIO
TPEThEeN NPSAMOH, IPH PELICHUH 3a/1a4.
Pacno3naBsaths u CTPOUTH OJHOCTOPOHHUE YTJIbI,
HAKPECTIESKAIIHE YTIIbI, COOTBETCTBEHHBIE YTJIBI.
DopMyIHpPOBATH MIPU3HAKHU MAPATIIETEHOCTH
npsaMbIX. Jloka3bpIBaTh NPU3HAKY NApajuIeIbHOCTH
JIBYX MIPSIMBIX.

[IpuMeHaTs TPU3HAKH MapaIeTLHOCTH JIBYX
NPSMBIX IIPU PELIEHUH 3a/1a4.

DOopMyIHpPOBATH ONPEAETICHUE PACCTOTHUAS MEXTY
NapauIeIbHBIMU NPSMBIMA, CBONCTBA
MapauIeNbHBIX MIPSMBIX, CBOMCTBA YIJIOB,
00pa30BaHHBIX IIPH [1€PECEUCHUH MapauICIIbHBIX
NpsAMBIX cexyliei. Jloka3piBaTh CBOMCTBA
MapauIENbHBIX MPSIMBIX.

IIpuMeHATE CBOKCTBA MapajuIEIbHBIX IPSIMBIX ITPH
pEILICHUN 3a1a4

DopMyIHPOBATH CBOMCTBO CYMMBI YIJIOB
TpPEYTOJIbHUKA. JIOKa3bIBATh TEOPEMY O CyMME
YIJI0B TPEYTOJILHUKA.

IIpuMeHsTH CBOICTBA YIJIOB TPEYrOJbHUKA IPU
pEIICHUH 3a7a4.

DOopMyNIHpOBATH ONPEAEICHHE BHEIIHETO yIJla
TPEYTOJIBHHKA, CBOMCTBO BHELIHETO yria
TpeyroJbHUKA. JI0Ka3bIBaTh TEOPEMY O BHELIHEM
yrie TpeyronbHuka. [I[pumMeHsITs CBOMCTBO
BHEIIIHETO yIJIa TPEYTOJIBHUKA MIPH PEIICHUH 3aa4.
Jloka3bIBaTh TEOPEMBI O HEPABEHCTBE
TPEYTOJIBHAKA, O COOTHOLIEHHH MEXKTy CTOPOHAMH
W yIJIaMHU TPEYTrOJIbHUKA.

IIpuMeHATE TEOPEMBI O HEPABEHCTBE
TPEYTOJIBHHKA, O COOTHOLIEHHH MEX]Ty CTOPOHAMH
U yIJIaMH TPEYroJbHHUKA MPU PEIIEHNH 3aad.
IIpuMeHATE CBOWCTBA YTIIOB TPEYrOJbHUKA,
BHEIIIHETO yIJIa TPEYTOJIBHUKA, TEOPEMBI O
HEPaBEHCTBE TPEYrObHHUKA, O COOTHOIIECHUH
MEXy CTOPOHAMH U YIIIaMH TPEYTOJIBHUKA MTPH
pelIeHny 3a1a4.

PacriozHaBaTh 1 CTPOUTH MPSIMOYT OJIBHBIN
TPEYTOJIBHUK H €r0 dJeMEHTHl. PopMynHpoBaTh
OIpeNeNeHns TUIIOTEHY3bI U KaTeTa, IPU3HAKU
paBEHCTBA NMPSIMOYTOJIBHBIX TPEYrOJIbHUKOB.




Jloka3bIBaTh MPU3HAKH PaBEHCTBA MPSIMOYTOIbHBIX
TPEYrOJIHUKOB.

IIpuMeHsTh MPU3HAKU PAaBEHCTBA MPSAMOYIOJIbHBIX
TPEYrOJIbHUKOB IIPU PELLICHUU 3a/1a4.
DopMyJIUPOBATH CBOMCTBA IIPSIMOYT OJIBHOT'O
TpEYrojbHUKA. JI0Ka3bIBATH TEOPEMBI O CBOMCTBAX
IIPSAMOYTOJIBHOT'O TPEYT OJIbHUKA.

IIpuMeHATh CBOMCTBA IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA IPH PELLICHUN 3a/1a4.

OKpy:KHOCTDb U
KPYT.
I'eomeTpuyeckue
MOCTPOEHUsI
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I'eomerpuueckoe
MECTO TOUCK.
OKpYXHOCTB M KpPYT.
Hexotopsie cBolicTBa
OKPYKHOCTH.
Kacarenbnas x
OKPYXHOCTH.
OnucaHHas u
BITFICAHHAS
OKPYXXHOCTH
TPEYTroJbHUKA.
3agauu Ha
nocrpoenue. Meron
TEOMETPUIECKUX
MECT TOYEK B 3a71a9ax
Ha ITOCTPOCHHE.

®poHTa
JIbHAs
Komnekr
WBHas
I'pynmos
as
ITapHnas
Nunusn
JlyaJIbHa
a

IToscHATE, UTO TaKOEe FreOMETPUIECKOE MECTO TOUEK
(I'MT). IIpuBonuts npumepsl I'MT.
®opMynHpOBaTh ONpeAeTIeHHs OKPYKHOCTH, KpyTa,
UX DJIEMEHTOB, CBOMCTBA CEPENUHHOIO
nepreHauKymsipa kak ['MT, OuccekTprchl yria Kak
I'MT. [Joka3bIBaTh TEOPEMBI O CEPEAMHHOM
nepIreHANKYIsIpe U OuccekTpuce yria kak ['MT.
PacniozHaBaTh 1 M300pakaTh Ha PUCYHKAX
OKPYXHOCTb U €€ JIEMEHTHI. Pemars 3a1a4n Ha
HaXO)KJIEHHUE JIEMEHTOB OKPYKHOCTH U KpyTa.
Joxka3zeiBath, uTo naHHas ¢purypa ssisercs [ MT.
PemaTe 3a1aun Ha HAXOXKIEHUE 3JIEMEHTOB
OKpPY>KHOCTHU U KpyTa.

DOopMyIHpPOBATH ONPEACTEHHS TUAMETPA U XOPJIBL.
Jloka3pIBaTh OCHOBHBIE CBOMCTBA OKPYKHOCTH.
IIpuMeHsTH CBOICTBA OKPYKHOCTH IIPH PELICHUHU
3a7ad4.

M306paxaTh Ha pUCyHKaX KacaTeIbHYIO K
OKpyxHOCTU. ONKCBHIBaTh B3aUMHOE PacIIOIOKEHUE
OKPY>KHOCTH U TIpsiMOii. DOpMyIHpOBaTh
OIIpENENECHNS KacaTeIbHOU K OKPYXKHOCTH,
CBOMCTBA KacaTelIbHOU K OKPY>KHOCTH, MPU3HAKU
KacaTenbHOU. Jloka3bIBaTh CBOMCTBO U MPU3HAKU
KacaTelnbHOU K OKpYXKHOCTH. [IpuMEHATH CBOMCTBO
Y IIPU3HAKH KACATEIbHOW K OKPYKHOCTH IIPU
pEIICHUH 3a1a4.

DOopMyIHpOBATH ONPEAEICHHS OKPYKHOCTH,
OINMCAaHHOW OKOJIO TPEYTOJIbHUKA, OKPYKHOCTH,
BIINCAaHHOM B TPEYTONBHUK, CBOMCTBA TOYKH
MepeCcedeHNs CEPEANHHBIX IEPIICHIUKYIIAPOB
CTOPOH TPEYroJIbHUKA, TOUYKH IIEPECECICHUS
OHCCEeKTpHC YIJIOB TpeyrojabHuKa. JloKa3bIBaTh
TEOpEMBI 00 OKPY>KHOCTH, BIIMCAHHON B
TPEYTOJIBHUK, OMMCAHHOM OKOJIO TPEYT OJIbHHKA.
PacnoznaBaTh 1 n300pakaTh Ha PUCYHKaX
OKpPY’KHOCTb, BIINCAaHHYIO B TPEYTOJIbHUK, U
OKpPY’KHOCTB, OITUCAaHHYIO OKOJIO HETO.

IIpuMeHsTh CBOIICTBA BIMCAHHON M OMUCAHHOU
OKpPY>KHOCTEH IIPH PELICHUH 3a/1a4.

IlosicHATB, 4TO Takoe 3aa4a Ha MOCTPOEHHUE.
Pemats 3aaun Ha TOCTPOEHNE: IOCTPOEHHE YTIIa,
PaBHOIO JAHHOMY; IIOCTPOEHHE CEPEIUHHOTO
MEepIEHANKYISIpa JAHHOTO OTPE3Ka; MOCTPOEHUE
MPSIMOH, MPOXOASILEN Yepe3 TaHHYIO TOUKY U
MEPIEHIUKYIISIPHON JaHHOU MPSIMOM; OCTPOEHUE
OMCCEKTPHCHl JAHHOTO YyTIa.

Pemate 3a1aun Ha TOCTPOEHNE TPEYTOJIBHUKA T10
3a/IaHHBIM JIEMEHTAM: [TOCTPOEHHE TPEYTOJIbHUKA
10 IByM CTOPOHAM M YIITy MEXJly HUMH; IO
CTOPOHE U JIBYM NPWJISKAIIUM K HEH yIilaM; 1o




TpEM CTOPOHAM.
Pewats 3amaun Ha noctpoenne merogom I'MT.
IToBTOpPEHME 5 ®ponrta | [IpuMeHATH CBOMCTBO TOYKHU U IPSIMOM, CBOMCTBO
JbHAs JUITMHBI OTPE€3Ka, CBOMCTBO BETMYMHEI YT,
Konnekr | cBoiicTBa CMEXKHBIX U BEPTUKAJIBHBIX YTJIOB,
WBHas MPU3HAKY NMapaJlIeTbHOCTH IBYX IMPSMBIX,
I'pynmnoB | cBoiicTBa mapayiienbHBIX NPSAMBIX MPH PEIIEHUU
ast 3a1a4.
[Tapnass | Pemats 3amauu, UCHOAB3Ys ONPEAETIEHHS BBICOTHI,
WuauBu | MeanaHbl M OMCCEKTPUCHI TPEYTOJBHHKA.
nyaibHa | [IpuMeHSATh MpU3HAKU paBEHCTBA TPEYTOIBHUKOB,
A CBOMCTBa pPaBHOOEIPEHHOTO M PABHOCTOPOHHETO
TPEyroJIbHUKOB, IPU3HAKN PABHOOEAPEHHOTO
TpeyroJIbHHKA, CBOWCTBA YIJIOB TPEYTOJIbHHKA,
CBOICTBO BHEIITHETO YIJIa TPEYroJIbHUKA, TEOPEMY
0 HEPaBEHCTBE TPEYTOJIbHUKA, TEOPEMY O
COOTHOIIIEHUH MEXy CTOPOHAMH U YTIIaMH
TpeyroJIbHUKA, TPU3HAKH PaBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBA
MPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA MPU PELIeHUN
3a/1ay.
Pemars 3amaun Ha HAXOXKAEHUE DIIEMEHTOB
OKpPY>KHOCTH U KpyTa.
IIpuMeHsTH CBOICTBA OKPYKHOCTH, CBOMCTBO U
IIPU3HAKHU KacaTeIbHOM K OKPYXHOCTH, CBOMCTBA
BIIMCAaHHOM U OIMCAaHHOM OKPYKHOCTEN NpH
pemeHun 3a1a4. Pemate 3a1aun Ha MOCTPOEHUE,
3aJlauu Ha nocTpoeHue meronoM ['MT.
IIpuMeHATE N3ydEeHHBIE OIIPENEIICHUS U TEOPEMBI K
pELICHUIO 3a1a4.
UTOI'O 68
8 ki1ace
HasBanue Kon- | U3yuaemble nOHATHS DopMBI OcHOBHBIE BH/IBI YU€OHOU NIESTENFHOCTH
paznena BO OpTraHH3alH
4acoB 1 yqeOHOH
JeSITENBHOC
TH
YerbipexyrojbH 26 | MHOroyrojabHUK, ®ponTanbHa | [10SCHATH, UTO TaAKOE YETHIPEXYTOJIbHUK.
HKH BBITYKJIBIH s OnuceIBaTh 3JIEMEHTHI YETHIPEX YT OJbHUKA.
MHOTOYTOJIHHK, KomnmexktuBH | Pacnio3HaBaTh BBEINMYKIIBIE H HEBBITYKIIBIE
YETBIPEX YT OJbHUK. as YETBIPEXYT OJTbHUKH.
[Mapamnenorpamm, ero | I'pynmoBast | M300pakaTth 1 HAXOMUTH Ha PHCYHKAX
CBOWCTBa M Npu3Haku. | [lapHas YETBIPEXYTONBHUKHU Pa3HBIX BUAOB U UX
Tpamenus. WupuBuaya | snemeHTHI. JloKa3bIBaTh TEOPEMY O CyMME YTJIOB
[IpssMOyTONBHUK, JbHAs YETBIPEX YT OIbHHKA.

pOMO, KBaJpaT, UX
CBOIICTBA.
LenTpanbusie u
BIIMCAHHBIE YTJIbI.
Bnoucannsie u
OIHCaHHBIE
YETBIPEX YT OIbHUKU
OceBas u LeHTpanbHas
CUMMETPHH.

ITpuMeHATE TEOPEMY O CyMME YTJIOB
YeThIPEXYTONBHUKA IPU PELICHUH 3a/1a4.
PemaTh 3a1aun Ha HAXOXKACHHUE HIIEMEHTOB
YeThIpEXYTronbHUKa. [IpuMeHsTh Teopemy o
CYMMe YTJIOB YeThIPEXYTOJIbHHUKA IIPU PEILICHUN
3a/1ay.

DopMynHpOBATH ONPEAEICHUS
napajiesorpaMma, BBICOTBI TapalienorpaMma;
CBOIicTBa Mapasuienorpamma. /lokassiBathb
TEOpPEMBI O CBOMCTBAX MapalsIesiorpaMma.




IIpumenaTh cBOMCTBaA MapajuienorpaMma npu
pelIeHn! 3a1a4.

Hcnonb3oBaTh onpeneacHne U IPUMEHSTh
CBOICTBa MapajuienorpaMma Ipu peleHnu 3a1ay.
®opMynHpoBaTh MPU3HAKH NMapaIeIorpaMMma.
Jloka3bIBaTh TEOpPEMBI O IPU3HAKAX
napajuienorpamma.

IIpuMeHsATs IpH3HAKK apajuienorpaMma npu
pelIeHnn 3a1a4.

DopMyJIMPOBATh ONPEAEIEHUE IPSIMOYTOJIbHUKA,
CBOICTBA IIPSAMOYTOJIbHUKA; IPU3HAKU
MIPSAMOYTOJIbHUKA. [[OKa3bIBaTh TEOPEMBI O
CBOMCTBAax U NPU3HAKAX MPSIMOYIOJIbHUKA.
Pacmo3naBats IMPAMOYT'OJIbHUK U €0 3JIEMCHTBI.
IIpuMeHsTh CBOICTBA U NIPU3HAKU
MPSIMOYTOJIBHUKA TIPY PEIISHNH 3a/1ad.
®DopMynrpoBaTh OnpeaeneHue pomoa; CBOHCTBa
pomb0a; mpu3HaKu pomoa.

Jloka3pIBaTh TEOPEMBI O CBOMCTBAaX M MPU3HAKAX
pomoa.

PacrniozHaBaTh poM0 u ero snemMeHThl. [[puMeHsTh
CBOICTBA U MPU3HAKH POMOa MPH PEIICHUH 3a/1a4.
DopMyIHpOBATH ONMpeAeTICHNE KBaIpaTa;
CBOIiCTBa KBazpata. J{oKa3pIBaTh TEOPEMBI O
CBOMCTBax KBajpara.

PacrioznaBaTh KBajpaT 1 €ro 3IEMEHTHI.
IIpuMensTh CBOMCTBA KBaapaTa IpH PELLICHUN
3a/1ay.

DopMynHUpPOBATh ONPECIEHUE CPEAHEN JTUHUU
TPEYTroJbHUKA; CBOMCTBA CPEAHEN JIMHUN
TpeyrojbHuKa. Jloka3piBaTh CBOMCTBA CpeIHEN
JIMHUH TPEYTOJIbHUKA.

PacniozHaBaTh U CTPOUTH CPEIHIOK JINHUIO
TpeyrojabHuka. [I[puMeHsTh CBOMCTBA CpeiHen
JIMHUM TPEYTOJIbHUKA MIPH PELICHNN 3a1a4.
DOopMynHpOBATH ONPEAEIEHHS TPAICHH,
BBICOTBI TPAIIECLIUN.

PacniozHaBaTh Tpanenuro u €€ 3JIIEMEHTHI, CTPOUTh
Tpanenuro. PemmaTs 3aa4u Ha HaXO0XKICHHE
3JIEMEHTOB TPAICIUH.

DopMyIHUpOBaTh ONpPEAETICHUE CPETHEN TUHUU
Tpamnenuu; CBOMCTBA CpEeAHEH JINHUY TpaneluH.
Jloka3pIBaTh CBOMCTBO CpEAHEH JIMHUM TPATICLIUH,
CBOICTBa PaBHOOOKO Tpamenny.

[IpuMeHsTh CBOMCTBO CpeAHEN JTUHUU TPAINECLUUH,
CBOICTBa PaBHOOOKOM Tpamennu Mpu pelieHun
3a/ay.

DOopMynHpOBATH ONPEAETEHHSI LIEHTPAIBHOIO
yria OKpY>KHOCTH, BIIMCAHHOTO yIJla
OKpPY>KHOCTH; CBOMCTBA BIIMCAHHOT'O YIJIA.
Jloka3bIBaTh TEOPEMBI O TPagyCHOM Mepe
BIIHCaHHOI'O yIJa.

PacnioznaBaTh LIeHTpaabHBIE U BIIMCAHHBIE YIIIBL.
[IpuMeHSTh CBOMCTBO rPayCHON MEPHI
BIIMCAaHHOI'O YIJIa, CBOMCTBO BIIMCAHHBIX YIJIOB,
OINHPAIOIINXCS HA OJTHY U TY K€ AYTY, CBONCTBO
BIIMCAaHHOI'O YIJIa, ONMUPAIOILErocs Ha JUaMeETp
MIpY PELLICHUH 3a/1a4.

PopMynHpOBATH ONPEAETICHHE BIUCAHHOIO




YETBIPEXYTOJIbHUKA; CBOWCTBO BIIMCAHHOTO
YETBIPEX YT ONbHUKA; IPU3HAK BIIMCAHHOTO
YETBIPEX YT OJIbHUKA.

Jloka3bIBaTh TEOPEMBI O CBOMCTBE U IIPU3HAKE
BIIMCAHHOI'O YETHIPEX yTOJILHUKA.

OnuceIBaTh OKPYKHOCTh OKOJIO
YeTBIPEXYTrONbHUKA. [IpUMEHATH CBOMCTBO
YETBIPEX YT ONIbHUKA, BIIMCAHHOIO B OKPYKHOCTb,
Y IIPU3HAK CYILIECTBOBAHMSI OKPYKHOCTH,
ONMCAHHON OKOJIO YETBIPEXYTOJIbHUKA TIPH
pelIeHny 3a1a4.

DopMyJIUPOBATh ONPEAEIEHNUE ONMCAHHOTO
YETBIPEX YT OJIBHUKA; CBOMCTBO OIMCAHHOTO
YETBIPEX YT ONIbHUKA; IPU3HAK ONMCAHHOTO
YETBIPEX YT OJIbHUKA.

Jloka3pIBaTh TEOPEMBI O CBOMCTBE U MPU3HAKE
OIMCAHHOI'O YETBIPEX YT OJIbHUKOB.
BnuceIBaTh OKPYXHOCTb B YETBIPEX YT OJIbHUK.
IIpuMeHsTh CBOMCTBO YETHIPEX YT OJIbHUKA,
OIMCAHHOI'0 OKOJIO OKPY>KHOCTH, U NIPU3HAK
CyILIECTBOBAHMS OKPY>KHOCTH, BIIMCAHHOU B
YETBIPEXYTOJIbHUK MIPU PELLICHUH 33/1a4.

Monooue 12 ITomoGHBIE ®poHrtanbHa | Jloka3siBaTh TEOpeMBI Daseca, o
TPeyroJIbHUKOB TPEYyrOJIbHUKH. q MIPONOPIIMOHANTBHBIX OTPE3KaX, O CBOHCTBAaX
Teopema Paneca. KonnexktuBH | MenuaH TpeyrolbHUKA, ONCCEKTPUCHI
Teopema o as TPEYrOJIbHUKA.
MIPOTOPIIUOHATEHBIX I'pynmoBast | IIpumensite Teopemy Daneca u e€ 06o0IICHHE,
orpe3kax. [Ipusnaku [Tapuas TEOpEMY O IIPONOPLUOHAIBHBIX OTpE3KaXx,
10100Us WunuBuaya | cBOicTBa MeIMaH TPEYroJIbHUKA U OMCCEKTPHUCHI
TPEYrOJIbHUKOB. JbHAS TpEyrojbHUKA IIPU PEeLeHUH 3a7ad.
[Mpumenenne nogoous ®opMyIupoBaTh ONpEAEIeHHE MOT00HBIX
K JIOKa3aTeIbCTBY TPEYTOJILHUKOB. J[0OKa3bIBaTh JIEMMY O ITOJOOHBIX
TEOpEM U PELICHUI0 TpEyrojabHUKAX.
3aga4d. CBoiicTBa [IpuMeHSTh ornpeneneHre moJ00HbIX
MeIuaHsl, TPEYrOJIbHUKOB U JIEMMY O IIOJOOHBIX
OUCCEKTPHCHI TPEYroJbHUKAX IIPH PELICHUH 3a1ad.
TPEYroJIbHUKA, DopMyIHpPOBAaTh CBOMCTBA NEPECEKAOIINXCS
TepeceKaromuxcs XOpH, KacaTeJIbHOM U CEKYILEH; MEePBhIM NpU3HAK
XOp/I, KacaTelbHOU U moI00us TPEYroapHUKOB. [l0Ka3pIBaTh CBOWCTBA
CeKyIIen MIEPECEKAIOIIUXCS XOP/, KACATENbHON U CEKYILEH;
NEPBBIA MPU3HAK MON00HS TPEYTOJIbHUKOB.
[TpuMeHsATs TepBBIi MPU3HAK TOA0OHS
TPEYroJIbHUKOB MPH PELICHUH 3a/1a4.
DopMynUpoOBaTh BTOPOM U TPETUI MPU3HAKU
MoTO0US TPEYTrONBLHUKOB. Jl0Ka3pIBaTh BTOPO U
TPETH MPU3HAKU TOA00HS TPEYTOJIbHUKOB.
[TpuMeHsATs BTOPOH M TPETUW MPHU3HAKH OO0
TPEYroJIbHHUKOB IIPH PELICHUH 3a/1a4.
Pemrenne 15 Merpuueckue ®ponTansHa | Jloka3eiBaTh U IPUMEHATH COOTHOIICHHUS,
NPSIMOYTOJIbHBI COOTHOIIIEHUS B S YCTaHABJIMBAIOIUE CBSI3b MEXY JIEMEHTaMH
X MIPSIMOYTOJIbHOM KosnekTuBH | mpsiMOYTroJibHUKA U IPOEKLUUSIMH KaT€TOB Ha
TPeyroJbHHKOB TPEYTOJIBHUKE. as TUIIOTEHY3Y.
Teopema [Tudaropa. I'pynmoBast | Jloka3eiBaTh 1 mpuMeHsATH Teopemy [ludaropa.
Tpuronomerpuuekue [Mapuas ITpumensats Teopemy [ludaropa npu pereHnu
¢ynkumu ocrtporo yria | MaauBuaya | 3amad.
MIPSIMOYTOJIHOT'O JbHAs [Ipumensts Teopemy Iludaropa npu pemennn
TPEYT OJIbHUKA. 3a/1ay.
Pemenne ®opMynHpoBaTh ONPEAEICHNS CHHYCa, KOCHHYCA,

IPpSAMOYT OJIbHBIX

TAHI'CHCA U KOTAaHI'CHCA OCTPOro yrija




TPEYTOJIbHUKOB.

IPSAMOYTOJILHOTO TPEYTOJIbHHUKA, 3aMHChIBATH
TPUTOHOMETPHYECKHE (POPMYIIBL, BEIpasKaIOIIne
CBSI3b MEXIY TPUTOHOMETPHUECKUMH (DYHKLIUSIMH
OJJHOTO U TOT'O K€ yIJ1a, BEIBOIUTH OCHOBHOE
TPUTOHOMETPHUYECKOE TOKAECCTBO, HAXOAUTh
TpUroHoMerpuueckue GyHKIuH yrio 30°, 45°,
60°.

[TpuMeHATH TpUTOHOMETpUYECKUe GpyHKIMK
OCTPOr0 yIJia MPsIMOYTOJIBHOTO TPEYrOJIbHUKA
IIPU pElIeHUH 3a]1a4.

Haxonutb HEM3BECTHBIE AIIEMEHTHI
IPSIMOYTOJILHOTO TPEYTrOJIbHHUKA

PemaTh mpsiMOyrosibHbIE TPEYT OJIBHUKH.

MHoOroyroJsHu
ku. Iliomans
MHOIO0YI'0JIbHUK
a

12

IlonsTus
MHOTI'OYT'OJIbHUKA,
paBHOBEIMKHUX

MHOT'OYT'OJIbHUKOB U

ILJIOIIA N
MHOI'OYTOJIbHHKA.
IImomaan
MIPSIMOYTOJIbHUKA,
rapaJsuieniorpaMma,
TPEYroJjIbHUKa,
TpareIuu. .

®poHTaIbHA
a
Konnextusn
as
I'pynnosas
ITapHnas
NuauBunya
JIbHAs

OnuceIBaTh MHOTOYTOJIBHUK, €TI0 DJIEMEHTHI;
BBITTYKJIBIC ¥ HEBBITYKIIBIE MHOTOYT OJIbHUKH.
N300pakaTh U HAXOIUTH Ha PUCYHKAX
MHOTOYTOJIbHUK U €r0 3JIEMEHTHI;
MHOTOYTOJIbHUK, BITUCAHHBIA B OKPY>KHOCTh, U
MHOT'OYTOJIbHUK, OIMCAaHHBIA OKOJIO OKPY’KHOCTH.
DopMyIHpOBATh ONpEAETIECHHS BIIMCAHHOTO U
OMHICAaHHOTO MHOTOYT OJIbHUKOB.

Jloka3pIBaTh TEOPEMY O CYMME YTJIOB BBIITYKIIOTO
N-yroasHUKA.

ITosicHATB, UTO TaKoe oAb MHOTOYT OJIbHUKA.
DopMyIHpPOBATH ONMPEAETIEHUS TIII0IIA TN
MHOTOYTOJIbHHKA, PABHOBEIUKHIX
MHOTOYTOJIbHUKOB; OCHOBHBIE€ CBOWCTBA TIJIOMIATH
MHOTOYTOJIbHUKA.

Jloka3pIBaTh TEOPEMY O TUIOIIAIH
MPSIMOYTOJIFHUKA.

Haxoauts miormmans npsMOoyroibHUKA.
PacmioznaBaTh paBHOBENHKIE MHOTOYT OJIbHHUKH.
Jloka3pIBaTh TEOPEMY O TUIOIIAIH
napajuienorpamMmma.

[Ipumensarts dhopmyiy TIOMIATH
napajuiesiorpaMma IpH pelieHu  3a1ad.
Jloka3pIBaTh TEOpEMY O IUIOIIAN TPEYTOIbHUKA.
[IpumensaTts hopMymy MIIOMIAIN TPEYTOIbHIKA
TIPH PELIeHUH 3319

Jloka3pIBaTh TEOpPEMY O TUIOMIAAH TPATICI[UH.
[TpumensATs hopMyITy TUIOIAIY TPANEHU TIPH
pelIeHnn 3a/1a4.

IHoBTOpEHMeE.
Pemenne 3agau

®poHTaIbHA
s
Konnektusx
ast
I'pynnoas
ITapnas
NunuBunya
JbHAS

Pacnio3HaBaTh U CTPOUTH YETHIPEX YT OJIBHUIK,
napauienorpamMmm, IpsIMOYrOIbHUK, POMO,
KBaJpaT U UX 3JIEMEHTHI, CPEAHIOI0 JTUHUIO
TPEYroJIbHUKA, TPAICLUIO U €€ HIIEMEHTHI,
LEHTpaJIbHbIC U BIMCAHHbIE YIIIbL. Pemarts 3anaun
Ha HAXOXKJCHUE IEMEHTOB YEThIPEX YT OJIbHUKA.
[IpuMeHsThH CBOMCTBA U NPU3HAKU
napajienorpaMma, IpsiMoyroJIbHUKa, poMoa,
KBaJpaTa, CBOMCTBA CpelHEeH JTMHUN
TpEyrojbHUKA, CBOMCTBO CpEAHEN JIMHUN
Tpareuy, CBOICTBa paBHOOOKOHN Tpamenut,
CBOWMCTBO I'payCHON Mepbl BIMCAHHOTO YT,
CBOWMCTBO BIMCAHHBIX YIJIOB, ONUPAIOIINXCS HA
OJIHY U Ty € OyT'y, CBOMCTBO BIIHCAHHOTO YIJIa,
OIHPAIOIIErocs Ha AUaMeTp IpHU PEIeHNH 3a1ad.
OnuceIBaTh OKPYKHOCTh OKOJIO
4yeThIpEXYTronbHNUKa. BnuchBaTh OKPY>KHOCTH B




YeTBIPEX YT OJIbHHUK.

[Tpumensats Teopemy Paieca u e€ 06001IIEHNE,
TEOpeMy O MPOMOPLUOHATBHBIX OTPE3KaX,
CBOICTBAa MEIMAH TPEYrOJbHIKA U OMCCEKTPUCHI
TPEYroJIbHUKA, IPU3HAKH TIO00Us
TPEYTOJIbHUKOB MIPU PELICHUH 33/1a4.
[IpuMEHSTh COOTHOLICHHSI, YCTaHABIHBAIOIINE
CBSI3b MEXK/TY DJIEMEHTAMH MPSIMOYTOJIbHUKA
NPOCKIMSIMH KaTETOB Ha TUIIOTEHY3Y, TEOPEMY
[Mudaropa, TpuroHomMeTpudecKkue QyHKIHH
OCTPOro0 yIJia MPsIMOYTOJIbHOTO TPEYrOJIbHUKA
IpH pelIeHuH 3a/1a4. Pemars npsmMoyroibHbie
TPEYTrOJIbHUKH.

[TpumeHsTh GOPMYIIBI TUIOMIAAN
napasulesIorpaMma, IUIomaan TPeyrobHUKa,
IUIONIA M TPAICIHH MIPU PEIICHUH 3a/1a4.

Hroro 68
9 kiacc
HasBanue paznena Kon- | U3yuyaemslie noustust | Gopmsl OCHOBHBIE BUJIbI YUCOHOM JIEATELHOCTH
BO OpraHmsa
4acoB Y701
yaeOHOM
JlesITeNbH
OCTH
Pemenne 17 TpeyronbHUKH. ®ponrtan | DopmynupoBaTh ONpPEEIECHU CUHYCa, KOCUHYCA,
TPEYroJbLHUKOB Cunyc, KOCHHYC, bHas TaHreHca, KoTanreHca yria ot 0° go 180°.
TaHTEHC, KOTAHTEHC Komnexr | ®opmMynupoBaTh U pa3bsICHATH OCHOBHOE
OCTpPOTO yria WBHas TPUTOHOMETPUIECKOE TOXKIECTBO.
MPSIMOYTOJILHOT'O I'pynnioB | BeI4ucisaTs 3Hau€HUE TPUTOHOMETPUUIECKON
TPEYroJIbHUKA U as (GYHKITUH yTI1a 10 3HAYEHHUIO OJTHOM M3 €ro
yrio ot 0 mo 180. [MapHast | 3aJaHHBIX QYHKIIHH.
DopMyIbl, NaguBun | @opMynupoBaTh U TOKa3bIBaTh TEOPEMY
CBSI3BIBAIONINE CHHYC, | yalbHas | KOCHHYCOB.
KOCHHYC, TaHT€HC, [IpuMeHATh TeOpeMy KOCHHYCOB TIPH PELICHUH
KOTaHTEHC OJHOTO H 3a/1ay.
TOrO K€ yria. DopMynupoOBaTh U JOKA3BIBATh TEOPEMY CUHYCOB.
Perenue 3amuchiBaTh U A0Ka3bIBaTh (GOpMyIy paguyca
TPEyrONTLHUKOB. OKPYHOCTH, OITMCAHHOW OKOJIO TPEYrOJIbHUKA.
TeopeMa CHHYCOB [IpumensTh TeOpemy CI/II;IyCOB u Gopmyny pamuyca
Teopema KOCHHYCOB. OKPY’KHOCTH, OIIMCAHHOM OKOJIO TPEYTOJIbHUKA IIPU
PEIIeHIH 3a/1ay.
Pewate TpeyroiabHUKH.
3anuchIBaTh U JOKA3bIBATh (POPMYITY IS
HAXO)KJICHV TUTOMIAAN TPEYTrOIFHUKA.
[TpumensaTs hopMyITy A HAXOXKISHUS TIIO0MIA TN
TPEYTOIBHUKA MIPH PEIICHUH 3a/1a4.
3anmceBaTh U ToKa3bBaTh (hopmyy ['epona,
(hopMyIIBI 711 HAXOXKICHHS TUTOIIAAN TPEYTOTbHUKA,
hopmyiy sl HAXOXKICHHS TUTOIIAIH
MHOT'OYTOJIbHHKA.
IIprmensaTs GopMyIBI AT HAXOXKIACHUS TUTOIIA T
TPEYroabHUKA U (GOPMYITY sl HAXOKICHUS TUTOIIAAN
MHOI'OYTOJIbHHKA IIPH PEIICHUH 3a/1a4
I[IpaBuiabHBIE 10 MHOroyroJIbHUKH. ®ponrtan | PopMynIHpOBATH ONPEAETICHUE PABUIBHOIO
MHOIOYTI 0JIbHUKH [IpaBuibHEIE bHas MHOT'OYT'OJIbHUKA.
MHOTOYT OJIbBHUKH Konnexr | IlosicHATB, 4TO TaKOE LIEHTP U LIEHTPAIbHBIN YroJ
JliimHa OKPYXHOCTH. WBHAas MIPaBUJIBHOI'O MHOI'OYT OJIBHUKA.
JUinHa nyru ['pynnoB | ®opmMynupoBaTh CBOMCTBA NPAaBUIBHOTO




OKPY>KHOCTH. as MHOT'OYTOJIEHUKA.
IInomane ITapnas Jloka3pIBaTh CBOMCTBA MPaBUIbHBIX
TpEyroJIbHUKA. WHauBuA | MHOTOYT OJIbHUKOB.
[TonsTe nmomaau yanbHasi | 3amMchIBaTh U AOKAa3bIBaTh (POPMYIIBI IS
kpyra. [lnomanp HaXO)K/IEHUs! paJiyCOB BIIHCAHHON M OMMCAHHOU
cekTopa. OTHOILIEHHE OKPY>KHOCTEH MPaBUJILHOIO MHOTOYTOJIbHUKA.
IomaaAei mogo0HbIX IIpumeHsTh cBONCTBA IPAaBUIBHOIO
¢uryp. MHOTOYTOJIbHUKA MIPH pEeLIeHUH 3a]1a4.
CTpouTh C MOMOIIIBIO IUPKYJIS U JINHEHKU
MIpaBUJIbHBIE TPEYTOJbHUK, YETBIPEX YT OIbHUK,
IIECTUYTOJIbHUK.
3anuchIBaTh U PasbsCHATH GOPMYIIBI JIHHbL
OKPYKHOCTH, JJIMHBI AYT'U OKPYKHOCTH.
[TpumeHnsTh GOPMYIy JUTHHBI OKPYKHOCTH, (OPMYITY
JUIMHBI TyTY OKPY>KHOCTH, ()OPMYITY IUIOIIAIN KpyTa,
(bopMyiy IIIOmAaM CeKTOpa MPH PELICHHH 3a1a4. Ipu
PELIeHIH 33/1a4.
JdexapToBbI 12 ®opmyna paccrostaus | @ponrtan | OnuCHBaTH NPSIMOYTOJIBHYIO CHCTEMY
KOOPAUHATHI HA MEXIY ABYMS pHas KOODJIMHAT. 3alKiChIBaTh U JI0Ka3bIBaTh (POPMYITBI
TJIOCKOCTH TOYKaMHU. Komnnexkt | paccTossHHS MeXAy ABYMS TOYKaMH, KOOPAUHAT
Koopaunatst WBHas CepeaHbI OTpe3Ka.
CepeANHbI OTpe3Ka. I'pynmioB | [IpuMeHsITE GOPMYITBI PACCTOSHHS MEKIY JIBYMSI
VYpaBHenue GUrypsl. as TOYKaMH, KOOPIUHAT CEPEIUHBI OTpe3Ka MpH
YpaBHeHue ITapnas pelIeHnN 3a1a4.
OKpPY>KHOCTHU U WnmuBug | @opMynupoBaTh OnpeesieHine ypaBHEHUS
NpsIMOM. YT10BOI yanbHast | Gurypbl. BEIBOAUTE ypaBHEHHE OKPY>KHOCTH.
KO3 PUITHEHT Hcnonb30BaTh ypaBHEHUE OKPYKHOCTH IIPU
NpSIMOM. peLIeHnH 3a1ay.
BriBoguTh 001TIEE YpaBHEHHE TIPSIMOM.
Hcnonb3oBaTh ypaBHEHUE MPSIMON TIPU pELIEHUN
3a7ad4.
DopMyIHpPOBAaTh HEOOXOANMOE U JJOCTATOYHOE
YCIIOBHUSI MAPAJUIETIBbHOCTH JBYX MPSMBIX.
BriBoauThs ypaBHEHHE MPAMON C YTJIOBBIM
ko3¢ dumuenTom. Jloka3pBaTh HEOOXOAUMOE U
JIOCTATOYHOE YCI0BUE NAPAIIICIIBHOCTH ABYX
MPSAMBIX.
Hcnonb30BaTh ypaBHEHUE MPSIMON C YTIIOBBIM
KO3 (OHUITMEHTOM TIPH PENICHUH 3aad.
BekTopsl 13 Ilonsarue ®ponrtan | ONMCHIBATE OHATHA BEKTOPHBIX M CKAJIAPHBIX
BEKTOpA. MO,HyJ'IB bHAasg BCIIMYHH. HJ’IJ’HOCTpPIpOBaTb IIOHATHE BEKTOpA.
(mHa) BeKTOpA. Komnexr | POPMYyIMpOBaTh ONpEAEICHHA MOAY/IA BEKTOPA, 3
PaBHbIEe BeKTOpBI. UBHAS KOJUTMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB,; CBOMCTBA
Konnuneapueie I'pynmos DABHBIX BEKTOPOB.
Pemrats 3aJa4u, UCTIOJIb3YA IOHATHUE BEKTOPA.
BEKTOPBI. ai DopMyYITHPOBATH OMpEaeIeHne KOOPAUHAT BEKTOPa;
Kooprunatet Bekropa. | Iaprast | cpojicrsa koopmuHar paBHEIX BeKTOpOB.
Croxenue n NunuBun | Nokassisats TeopeMy 0 HAXOKICHHH KOOPAMHAT
BBIYMTAHUE BEKTOPOB. | yallbHast | pekropa.

YMHOXKEHHE BEKTOPa
Ha yucino. CkanspHoe
MIpOU3BECHUE
BekTopoB. Kocunyc
yIiia MEXAY IByMs
BEKTOPaMH.

OmnpenensiTh KOOPAWHATEI BEKTOPA, 3aJaHHOTO
KOOpAHAaTaMHM €ro Havajia 1 KOHIIa, CPaBHUBATH
BEKTOPBI, 3aJaHHBIC KOOPpANHATAMU,; HAXOOUTH MOIYJIb
BEKTOpa, 3aJaHHOTO KOOPIMHATAMH.
DopMyIMpOBaTH OIPEAETICHUSI CYMMBI BEKTOPOB;
CBOMCTBA CJIOKEHHS BEKTOPOB, KOOPAUHAT
BEKTOpa CYMMBI IByX BEKTOpPOB. /[oka3pIBaTh
TEOpEMY O KOOPAMHATAX CYMMBI BEKTOPOB.
IIpuMeHATs TpaBHiIa TPEYTONIBHUKA U
napajuienorpaMma Jajs CJI0KEHHs BEKTOpOB,
MIPUMEHSATDH CBOMCTBA CII0KEHUS BEKTOPOB,
MIPABUJIO CIOKEHUSI BEKTOPOB, 3a/JaHHBIX




KOOpAWHATaMU MpH pelIeHNH 3aa4.
DopMynHpOBaThH ONpEAETICHNS pa3HOCTH
BEKTOPOB, POTUBOMNOIOKHBIX BEKTOPOB;
CBOICTBa KOOPAWHAT BEKTOpa Pa3HOCTU JABYX
BEKTOpOB. J[0Ka3bpIBaTh TEOPEMY O KOOpIUHATaX
Pa3HOCTH BEKTOPOB.

IIpuMeHsATh IpaBUIIO Pa3HOCTH BEKTOPOB,
MIPaBUJIO BHIYUTAHUS BEKTOPOB, 3aJaHHBIX
KOOpJAWHATaMU MpH pelieHu  3aay.

IIpuMeHsATs IpaBUiia TPEYTOJIbHUKA U
napajuiesorpaMmma Jjs CJI0KeHHs! BEKTOpPOB,
CBOICTBA CII0KEHUS BEKTOPOB, MTPABUIIO
CJIO)KEHUSI BEKTOPOB, 33JJaHHBIX KOOPJMHATAMH,
MIPaBUJIO Pa3HOCTH BEKTOPOB, IPABUIIO
BBIYUTAHUS BEKTOPOB, 33JJaHHBIX KOOPIUHATAMHU
TIPH pPELIeHNH 3a/1a4.

DopMyIHpOBATH ONPEAETICHIE YMHOKEHUS
BEKTOpa Ha YMCIIO; CBONCTBA YMHOXKEHHS BEKTOpa
Ha yucio. Jloka3bBaTh TeOpeMy 00 yCIO0BUU
KOJIJTMHEAPHOCTH JIBYX BEKTOPOB.

YMHOXaTh BEKTOpP Ha YHCIIO; IPUMEHATh
CBOWCTBO KOJUIMHEAPHBIX BEKTOPOB, MPABUIIO
YMHO)XEHHS BEKTOpa, 3aJaHHOTO KOOPJMHATAMH,
Ha YHCJI0, CBOMCTBA YMHOXXEHHNS BEKTOpa Ha
YHUCIIO MTPH PEIICHUH 3a/1a4.

DopMyIHpPOBATH ONPEAETICHUE CKASIPHOTO
MIPOU3BEACHNS BEKTOPOB; CBOWCTBA CKAJISIPHOTO
MIPOU3BEICHUS BYX BEKTOPOB,
TepIeHANKYISIPHBIX BEKTOPOB. [loKka3pIBaTh
TEOPEMBI O HAXOXKICHUH CKAJIIPHOTO
MIPOU3BEACHUS JBYX BEKTOPOB, 00 yCIOBHH
nepreHauKyIsIpHocTH. HaxoanTe KocuHyC yria
MEXy TBYMSI BEKTOPAMHU.

IIpumeHATh yciaoBHe IEpIeHANKYISIPHOCTH ABYX
HEHYJIEBBIX BEKTOPOB M (POPMYILY CKAISIPHOTO
MIPOU3BEICHUS BYX BEKTOPOB, 3aTAHHBIX
KOOpAWHATaMU; PUMEHSTH (POpMyITy KOCHHYCa
yria MeXIy BEKTOPaMH, CBOICTBA CKaJIIPHOTO
MIPOU3BEICHNS BEKTOPOB NPH PEIISHUH 33]1a4.

TI'eomeTpuueckue
npeodpazoBaHus

ITonsarne o
peobpazoBaHNH
¢duryp. [ABmkenue
¢urypsl. Buast
IBUXKEHUS (pUTYpBHI:
napajienbHbIA
IepeHoc, oceBas
CUMMETpHS,
LEHTpaJIbHas
CHUMMETPHSI, II0BOPOT.
PaBubIe purypsr.
T'omorerus. [Togodue

turyp.

®poHTan
bHas
Komnekr
VBHAas
I'pynmos
ast
ITapHas
%05010%0:0701
yalbHast

[TprBOOMTH IPHMEPHI IPEe0OPa30BaHMs UTYD.
OnuceIBaTh peodpa3oBaHue GpUryp — napauieNbHbIi
neperoc. GopMyIrpoBaTh ONMPEAETECHUS JBIKCHUS;
PaBHBIX (UTYP; CBOWCTBA JBIKCHUS, ApaLICIIbHOTO
nepeHoca. J{oka3piBaTh TEOPEMBI O CBOMCTBAX
MapaJyIeNbHOTO MIEpeHoca.

Ctpoutb 00pa3sl u mpoodpasbl Gpuryp mpu
MapaJiyIeTbHOM TIEPEHOCE.

[IpuMeHATh NOHATHE AapaLIEIBHOIO IEPEHOCA U
CBOICTBA MapaJJIEIbHOTO IIEPEHOCA IIPU PELICHUU
3aJa4.

OnuceiBaTh peoOpa3oBanne GUTYp — oceBast
cumMmetpusi. DopMyaupoBaTh ONpeaeIeHUs
TOYEK, CHAMMETPUYHBIX OTHOCUTEIBHO IIPSIMOK;
(hurypsl, IMEIOIIEH 0Ch CHMMETPUH; CBOWCTBA
oceBoil cuMMeTpun. JloKa3bIBaTh TEOPEMY O
CBOWCTBE OCEBOM CHMMETPHUHU.

BrINOMHATE MOCTPOEHUS C MOMOLIBIO OCEBOH
CUMMETPHUU.

IIpuMeHsTh MOHSATHE OCEBOM CUMMETPUU U
CBOICTBO OCEBOI CUMMETPUH NPHU PEUICHUU




3a/ay.

OnuceiBaTh mpeodpazoBanue GUryp —
LeHTpanbHasg cuMMmerpusi. PopMyIrpoBaTh
OTpenenenns ToUeK, CAMMETPUYHBIX
OTHOCHUTEJIBHO TOYKH; (PUTYPHI, UMEIOLIel EHTP
CUMMETPHH; CBOMCTBO LIEHTPAIbHONH CUMMETPHH.
Jloka3bIBaTh TEOPEMY O CBOMCTBE LIEHTPAIBLHON
CUMMETPHH.

BBIMONMHATH TOCTPOEHUS C TOMOLIBIO
LEHTPAJIBHON cUMMeTpUH. [IpuMeHsTh IoHATHE
LEHTPAJIILHON CUMMETPHUH U CBOMCTBO
HEHTpaTbHON CUMMETPUHU IIPU PELIeHNH 3a/ay.
OnwuceiBaTh npeobpazoBanue GUTYp — MOBOPOT.
®opMynIHpOBaTh U JOKAa3bIBATh TEOPEMY O
CBOMCTBE TOBOPOTA.

BBINONMHATH TOCTPOEHUS C TOMOIIIBIO ITOBOPOTA.
IIpuMeHsATh MOHATHE TOBOPOTA M CBOMCTBO
MTOBOPOTA MPH PEIIEHUH 3aa4.

OnwuceiBaTh Mpeodpa3oBaHus PUTyp — TOMOTETHS,
nono6ue. @opMyIupoBaTh ONpPEEICHUE
MOJOOHBIX (UTYP; CBOMCTBO TOMOTETHH.
Jloka3pIBaTh TEOPEMBI O CBOHCTBE TOMOTETHH, 00
OTHOIICHWH IJIOMAel TOT0OHBIX

TPEYT OJIbHUKOB.

Ctpouts Gurypy, roMOTETHYHYIO IJAHHOH, C
3aJIaHHBIM KOO()(DUITEHTOM TOMOTETHH.
[TpuMeHsITh TOHSATHS TOMOTETHH U TIO00US
(GuUryp ¥ UX CBOWCTBA IPH PEIICHUH 3a/ad.

IToBTOpEHUE

®poHTan
bHas
Komnekr
HWBHas
I'pynnos
as
ITapnas
Nuanusun
yalpHas

Brruncnsite 3HaU€HUE TPUTOHOMETPUUECKOM
(GyHKINH yrIia 1Mo 3Ha4eHHI0 OTHOH U3 ero
3aJaHHbIX QYHKIKH. [IpuMeHITh TeopeMy
KOCHHYCOB, TEOPEMY CHHYCOB U (popMyITy
paayca OKpyKHOCTH, OITMCAHHOM OKOJIO
TPEYTrOJIbHUKA, (POPMYIIBI U HAXOXKICHHS
IUTOIIAIN TPEYTONBHUKA U POPMYITY IS
HaXO0KJICHUSI TUIOIAJ1 MHOTOYT OJIbHUKA TIPH
perreHny 3a1a4. Pemarte TpeyroinbHUKH.
TIpumeHsTH CBOWMCTBA NPABUIIBHOTO
MHOTOYT'OJIbHUKA, (POPMYITy JJIHHBI OKPY>KHOCTH,
(hopMyITy ITUHBI IYTH OKPY>KHOCTH, (POpMyITy
IUTOIIAN KpyTa, (OpMYITy IUTONIA A CEKTOpa pU
pelIeHnH 3a/1a4.

[TpuMeHsTH POPMYIIBI PACCTOSHHS MEXKITY ABYMS
TOYKaMH, KOOPIMHAT CEPEIUHbI OTpe3Ka IpH
perreHny 3a1a4. Vcrons3oBaTh ypaBHEHUE
OKPY)KHOCTH, YpaBHEHHE NPSIMOH, ypaBHEHHE
MPSIMOH C YTIIOBBIM KO3 (OHUIIMEHTOM pH
pelIeHnH 3a/1a4.

Pemate 3a1a4m, UCTIONB3YsI IOHATHE BEKTOPA.
Onpenensite KOOPAWHATH BEKTOPA, 3aJaHHOTO
KOOp/IMHATAMH €TI0 Havaja M KOHIIA; CPAaBHUBATh
BEKTOPBI, 3aJaHHbIC KOOPANHATAMHU; HAXOUTh
MOJIYJIb BEKTOPA, 3aJaHHOT0 KOOpAWHATAMH,
CKJIa/IBIBAaTh U BBIYMTATh BEKTOPA, YMHOXKATh
BEKTOP Ha YMCII0, HAXOAUTH CKaJISIPHOE
POU3BECHIE BEKTOPOB.

Crtpoutb 00pa3bl ¥ IpooOpassl GUryp npu
napajieIbHOM IepeHoce. BemonHsaTh
TIOCTPOEHUSI C IOMOIIBIO OCEBOH CUMMETPHH,




LEHTpaIbHON CUMMETPHUH, IOBOPOTA.
Ctpouts ¢urypy, roMOTETHYHYIO TaHHOMH, C
3aJJaHHBIM KO3()(HUIIEHTOM TOMOTETHH.

(hopMyITBI K pelIeHUIO 3aaY.

HpI/IMGHﬂTI) HU3YUCHHBIC ONIPEACIICHUSA, TCOPEMBI U

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJace
g g Conep:xkanue yueoHOro g g
2 2 Mmare 2
= = puasa g =
I'nasa 1 Tlpocteiimue reoMeTpuyeckre (pUrypsl M UX CBOiicTBA 13
1 Touxu u npsMble 1
2 OTpe3oK u ero JuImHa
3 OTpe30K u ero JjnuHa
4 JIyud. Yron. M3mepenue yrios 3
5 Jlyu. Yron. U3mepenune yriios
6 | Jlya. Yron. H3mepenue yrios
7 | CMexXHbBIC U BEPTHKAIIBLHBIE YIIIbI 3
8 CMeXHbBIE U BEpTHKAJIbHBIE YTIIBI
9 CMexHbIE U BEpTHKAIbHBIE YTIIBI
10 | IleprenauKymnsipHBIE IPSIMBIC 1
11 | Akcuomsl 1
12 | IloBTOpeHHE U cucTeMaTH3aIys yaeOHOro MaTeprana 1
13 | Konrponsnas paGora Ne 1 mo Teme «IIpocreiiime reomerpuyeckue GUrypbl M MX CBOMCTBA )| 1
TpeyrojibsHUKH 18
14 | PaBuble TpeyronpHUKH. BricoTa, MequaHa, OucceKTprca TpeyrolbHUKa 2
15 | PaBuble TpeyronpHukn. BeicoTa, Meanana, GncceKTprca TpeyroabHIKa
16 | IlepBblit M BTOPOI MPU3HAKH PABEHCTBA TPEYTOJIbHUKOB 5
17 | IlepBblit ¥ BTOPOI MPU3HAKH PABEHCTBA TPEYTOJIbHUKOB
18 | IlepBblit ¥ BTOPOI IPU3HAKH PAaBEHCTBA TPEYTrOJbHUKOB
19 | IlepBblit ¥ BTOPOIl MPU3HAKH PABEHCTBA TPEYTOJIbHUKOB
20 | IlepBslii 1 BTOPOH MpPHU3HAKH PAaBEHCTBA TPEYTOJbHUKOB
21 | PaBHOOEpEHHBIH TPEYrONbHUK U €r0 CBOMCTBA 4
22 | PaBHOOEnpEHHBIH TPEYrONbHUK U €r0 CBOMCTBA
23 | PaBHOOenpeHHBIH TPEyroabHUK U €r0 CBOMCTBA
24 | PaBHOOEOpEHHBIN TPEYrONBHUK U €r0 CBOMCTBA
25 | IlpusHaku paBHOOEGAPEHHOTO TPEYTOIbHUKA 2
26 | IlpusHaku paBHOOEGAPEHHOTO TPEYTONbHUKA
27 | Tpernii mpU3HAK paBEHCTBA TPEYT OJIBHUKOB 2




ol Cozepskanue yueGHOro 28
2 2 Mmarte S g
= = puaja s =
28 | Tperuii npu3HaK paBeHCTBA TPEYTOIbHUKOB
29 | Teopemsl 1
30 | [loBTopeHue u cucremaTH3alus y41eOHOr0 MaTepraa
31 | KourponbHas pabora Ne 2 mo Teme: «TpeyrojibHUKI» 1
I'nasa 3 16
MMapanaenbHble npsiMbie. CymMMa YIJI0OB TPEYroJabHUKA
32 | [apannenbHbIe IPSIMBIC 1
33 | [Ipu3Haku mapajuielbHOCTH MPSIMBIX 2
34 | [Ipu3Haku MapajuIeIbHOCTH MPSIMBIX
35 | CpoiicTBa mapauieNbHbIX MPSIMBIX 3
36 | CpoiicTBa MapajuIebHBIX MPSMBIX
37 | CpoiicTBa mapauIeNbHBIX MPSIMBIX
38 | CyMMa yrioB TpeyroibHUKa 4
39 | CyMMa yrioB TpeyroJbHUKa
40 | Cymma yrioB TpeyroibHUKa
41 | Cymma yri0oB TpEyroibHUKa
42 | llpaMOyTOIBHBIN TPEYTOIBHUK 2
43 | IlpaMOyTOIBHBIN TPEYTOIHHUK
44 | CpoiicTBa MpsSMOYTOIBHOTO TPEYTOJIbHUKA 2
45 | CpoiicTBa MpsSMOYTOIBHOTO TPEYTOJIbHUKA
46 | KontponbHas padora Ne 3 no meme «llapannensusie npamote. Cymma y2inoe mpey2oibHUKa» 1
I'nasea 4 OxpyxHOCTb H Kpyr. 'eoMeTpruecKkue MOCTPOEHUS 16
47 | I'eomerpuueckoe MecTo TodeK. OKpYKHOCTb U KPYT 2
48 | I'eomerpuueckoe MecTo TodeK. OKPYKHOCTb U KPYT
49 | Hekoropsle cBOMCTBA OKPYKHOCTH. KacaTenpHas kK OKpYKHOCTH 3
50 | Hekoropsle cBoiicTBa OKpyKHOCTH. KacaTenpHas K OKpY>KHOCTH
51 | Hekoropsle cBOWCTBa OKpYKHOCTH. KacaTenpHast K OKpYXHOCTH
52 | OnucaHHas U BIUCaHHASI OKPYKHOCTH TPEYTOJIBHUKA 3
53 | OnucaHHas ¥ BIUCaHHAS! OKPYKHOCTH TPEYTOJIBHUKA
54 | OnmcanHas v BIMCAaHHAS OKPY>KHOCTH TPEYTOJILHUKA
55 | 3agauu Ha mocTpoeHue 3
56 | 3agauu Ha mocTpoeHue
57 | 3agauu Ha mocTpoeHue
58 | Meron reoMeTprUEeCKUX MECT TOUEK B 3a]]a4aX HA IOCTPOCHUE 3
59 | Meron reoMeTprUECKUX MECT TOUEK B 3aJ]a4aX HA IOCTPOCHUE
60 | Meron reoMeTprUECKUX MECT TOYEK B 3aJ1a4aX HA IOCTPOCHUE
61 | [loBTopeHue u cucremaruzanus yueOHOro MaTepuana 1




b o
z g Conep:xkanue yueOHOro o §
=
= = Marepuaia s =
62 | Kourponbnas pabora Ne 4 no meme «Okpyscnocms u kpye. I'eomempuueckue nocmpoenus 1
O000menne 1 cucTeMATH3 AU 3HAHUN yYaluxcs 5
63 YnpakHeHus U1 MOBTOPEHUs Kypca 7 Kiacca
64 YnpaxkHeHus AJisl HOBTOPEHUs Kypcea 7 Kiacca
65 YnpakHeHus U1 MOBTOPEHUs Kypca 7 Kiacca
66 YnpakHeHus U1 MOBTOPEHUs Kypca 7 Kiacca
67 KonTponsHas pabora Ne5 mo teme «O0001eHre ¥ cUCTeMAaTH3alUs 3HAHUH yYaluXcs 1
3a Kypc 7 Kiaacca»
68 O6o0matomuii ypox 1




8 kiaace

Ne Koimnuec
ypoKa Tema ypoka TBO
4acoB
IloBTOpenue kypca 7 kaacca (34)

1 TpeyrosbHUK. Buabl TpeyronbHuKoB. [Ipu3Haku paBeHCTBA TPEYrOJBHUKOB 1y
2 [TapamutenpHble npsimble. [Ipu3HaKy U CBOMCTBA 1y
3 OxpyxHOCTb, KacaTeibHass M ceKyllas. BrnucanHas, onucaHHas OKpPYKHOCTH | lu

TPEYroJIbHUKA, HEKOTOPHIE CBOMCTBA.

Ye1pIpéxyrojabHuku (234)

4 YeThIpEXYTrOJIBHUK U €r0 DIEMEHTBHI. 1y
5 [Tapannenorpamm. CBoiiCcTBa napajiienorpamma 14
6 [Tapamnenorpamm. CBoiCTBa mapayiieorpamma lu
7 [Ipu3Haku napajuiesorpaMma 1y
8 [Tpu3Haku mapayiesorpaMma 1
9 [IpsimoyronpHuK. CBOMCTBa NPSAMOYTOJIbHUKA I
10 [Ipu3Haky npsAMOYroJIbHUKA l4
11 Pom6. CpoiictBa pomba 14
12 Ipu3sHaku pomba la
13 Ksanpar 1y
14 Koumponvnaa  paooma Nl na memy: «llapannenocpamm.  Buowt | 14

napannenozpamma'
15 AHanu3 KOHTPOJIbHOM paboThl. CpeaHsisl JIMHUS TPEYroJbHUKA I
16 Cpennsisi TUHUS TPEYTOJIbHUKA 14
17 Tpanemnus. Buasr Tpanenuu 1y
18 Tpanenus. Buaer Tpanenuu 1y
19 Cpennsisi TMHUS TpaneIuu 14
20 Pemenne 3amgad no reme: «Tpanenus 1y
21 IlenTpanbpHbIe ¥ BIMCaHHBIC YT, MIX cBOlicTBa 14
22 [lenTpasiibHble U BMcaHHbIE yIribl. VX cBOlcTBa lu
23 OnucaHHasi OKPYXHOCTb YETHIPEXYrOJIbHUKA. 1y
24 Brncannas okpy)XHOCTb YEThIPEXYTrOJIbHUKA 1y
25 [Ipu3Hak NpUHAATICKHOCTH YETHIPEX TOUEK OJIHOM OKPYKHOCTH 1y
26 Konumponvnaa paooma Ne2 na memy «Bnucannasa u onucannasa okpyy;cnocmu. | 14

Tpaneyus.»

IHogoOue TpeyroabHuKoB (1249)
27 AHanu3 KOHTpOJIbHOM paboThl. Teopema daieca 14
28 Teopema Daneca. Teopema 0 IPONOPIIMOHATILHBIX OTPE3KaX lu
29 Teopema ®Daneca. Teopema 0 IPONOPIIMOHATIBHBIX OTPE3KaX 1y
30 [TogoGHbBIE TPEYroJIbHUKH 1y
31 [TepBrlii mpu3Hak 1OI00US TPEYTOJIHHUKOB 14
32 CBOMCTBO NepeceKaroUINXcsl XOp/, CBOMCTBO KacaTEJIbHOM U CEKYIeH lu
33 Teopema MeHnenas, reopema [Itonemes lu
34 Pemenue 3a1a4 no teme: «llepBblif mpHU3HAK 10I00MSI TPEYTOJIbHUKOBY lu
35 Bropoii mpu3Hak 1o 00Hs TPeyroJbHUKOB lu
36 Tpetuii npu3Hak 1M0J00MS TPEYTrOJBHUKOB lu
37 IToBTOpEHUE M cucTeMaTH3alus y4eOHOro MaTepuaa 1y
38 Konmponvnasa paboma No3 no meme: « Ilooooue mpeyzononukoe» 14
Pemienue npsiMOyroJibHbIX TPeyroJabHUKOB(154)

39 AHanu3 KOHTPOJBHON pPabOThl. MeTpuuecKHe COOTHOLIEHHS B MPSAMOYrojbHOM | 14

TPEYTOJIbHUKE
40 MeTpryeckue COOTHOLIEHHSI B IPSIMOYTOJIbHOM TPEYTOJIbHUKE lu




41 MeTrpudeckue COOTHOIIEHUS B IPSIMOYTOJIBHOM TPEYTOJIbHUKE 1y
42 Teopema [Tudaropa 1
43 Teopema [Tudaropa lu
44 [ToBTOpenue u cucremaTusanus yaeOHOro MaTepuasa lu
45 Koumponsnaa paooma Ned no meme: «Mempuueckue coomnouienus 6 | 14

nPAMOY20716HOM MPeEy20ibHUKe)
46 AHanmu3 KOHTpPONBHOW paboThl. TpuroHomerpuueckue QGYHKIUH oOcTporo yria | lu

MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA
47 Tpuronomerpuyeckne GyHKIUU OCTPOTO YIIia MPSIMOYTOJILHOTO TPEYTOJIbHUKA 1y
48 OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO. POPMYJIbI IPUBEICHHUSL. 1y
49 Pemrenne npssMoOyrosibHbIX TPEYTOJIBHUKOB 1y
50 Pemenne npssMoyronbHbIX TPEYTOJIbHUKOB lua
o1 Pemrenne npssMOyroibHbIX TPEYTOJIbHUKOB I
52 [ToBTOpeHmne u cucTemMaTu3anus yaeOHOTo MaTepuasa lu
53 Koumponvnaa paooma Ne5 no meme: «Peuwienue npamoyzonvuslx | 14

mpey201bHUKO8)

MuoroyroasHuku. Iliiomans MmaoroyroiabHuka(12y4)
o4 Ananu3 KOHTpoJIbHOM paboTel. MHOrOyronbHUKU. CymMMa yIriloB MHOTOYrojbHHKA. | 14
55 [Tonsatue muomaam MHOTOYroIbHUKA. [110111a 1 MHOTOYTOTBHUKA. 1u
56 [Tnomane mapamienorpamma 1
57 [Tnomanp mapamienorpaMmma 14
58 [Tnomanas TpeyroapHUKa lu
59 [Tnomaas TpeyroapHUKa lua
60 [Tnomanas TpeyroapHUKa lu
61 [Tnomanp Tpanenuu 1y
62 [Tnomanp Tpanenuu 1y
63 [Tnomanp Tpanenun 1y
64 [ToBTOpEeHME M crcTeMaTH3alKs Yy9eOHOTO MaTepraia 14
65 Konumponvnasn paboma Nob6 no meme: «Ilnowyaou uemuipexyzonboHuKo6» 14
IloBTOpenue kypca 8 kiacca (34)

66 YeTbIpexyroyibHUKH.. Bubl, CBOKWCTBA, TPU3HAKU 14
67 [Tomo0OHbBIE TPEYTOJLHUKHY. 14
68 MeTtpuueckue cooTHoeHus. Penienue npsMoyroiabHbIX TPEYroJIbHUKOB 1y




9 kJaacce

Ne Koimnuec
ypoka Tema ypoka TBO
4acoB

IloBTOpenue kypca 7-8 kaacca (34)

1 Tpeyronpauk. Bunet tpeyronpnukoB. [lpusHakum paBeHcTBa W mogobws | 1y
TPEYroJbHUKOB

2 YerblpexyroJbHUKU. Bupl yeTbipexyroapHukoB. CBoiicTBa U npusHaku. @opmyisl | 14
IIJIOIIAJIEH.

3 OKpyXHOCTb, KacareabHas U cekymas. [Ipusnaku u cBoiicTBa 1y

Pemenne TpeyrosibHuKoB (144)

4 Tpuronomerpuyeckue ¢pynkuuu yraa ot 0° no 180° 24

5 Tpuronomerpudeckne ¢pynkiuu yria ot 0° o 180°

6 Teopema KOCHHYCOB 34

7 Teopema KOCHHYCOB

8 Teopema KOCHHYCOB

9 Teopema cuHyCOB 24

10 Teopema cHHYCOB

11 Pemrenne TpeyronbHUKOB 24

12 Pemenue TpeyroapHUKOB

13 @DopMyITBI [Tl HAXOXKICHHUS TUTOMIAIN TPEYroJbHHUKA 34

14 DopMyITBI [T HAXOKJCHHUS TUIOIIAIN TPEYrOJIbHUKA

15 DopMyITBI [Tl HAXOXKICHHUS TUTOMIA/IN TPEYroJbHHUKA

16 [ToBTOpEHME M cHCcTEeMaTH3alUs Y9eOHOTO MaTepraia 14

17 Koumponvnasn paooma Nel no meme: « Pewienue mpey2onpsHuKoe) 14

IIpaBuiibHbIE MHOTOYT0J1bHUKH(104)

18 AHanu3 KOHTPOJIBHOM paboThl. [IpaBuIbHBIE MHOTOYTOJILHUKH 14

19 [TpaBunbHBIE MHOTOYTOJTBHUKH. CBOMCTBA. 34

20 [TpaBusbHBIE MHOTOYTOTBHUKH. CBOMCTBA.

21 [IpaBuibHbIE MHOTOYTOJIbHUKU. CBOMCTBA.

22 JlmrHa OKPY)KHOCTH 24

23 JlmiHa OKPY)KHOCTH

24 [Tnomanp kpyra 24

25 [Tnomanp kpyra

26 IToBTOpEHME M crcTeMaTH3alKs Y9eOHOTO MaTepraia 14

27 Konmponvnasa paboma Ne2 no meme «Ilpagunvrvie MHO20Y201bHUKW) 14

JexapToBbl KoopanHathl (124)

28 AHanu3 KOHTPOJILHOUM paboThl. PaccTosiHue MEXTy AByMsS TOYKAaMHU C 3aJaHHBIMH | 14
KOOpJIMHATAMH.

29 Paccrosinue Mexay OByMsl TOYKaMU C 3aJaHHBIME KoopauHatamu. KoopauHatel | 24
CepeIHbl OTpe3Ka

30 Paccrosinue Mexay OByMs TOUKaMHU C 3aJaHHbBIMM KoopauHaTamu. KoopauHatel
CEpeMHBl OTpE3Ka

31 YpaBHeHue Gurypsl lu

32 YpaBHEHHE OKPYKHOCTH 24

33 YpaBHEHHE OKPYKHOCTH

34 YpaBHEHME NpsAMON 24

35 YpaBHEeHME NpsMON

36 YrnoBo#t K03¢hGUIHMEHT NpsIMOn 24

37 YrnoBo#t kK03hdUIMEHT NpsMol

38 IToBTOpEHUE U cucTeMaTH3alus y9eOHOro MaTepuaa 1y

39 Konmponvnasa paboma No3 no meme: « /lexapmogvl Koopounamol) lu




Bexktopbi(13u4)

40 Ananu3 KOHTpoJIbHOH paboThl. [loHsiTHE BeKTOpa 1y
41 Koopaunats! BekTopa 1y
42 CrnosxeHue BEeKTOpOB 24
43 CrnoxeHne BEeKTOPOB

44 Beluntanue BEKTOpoB 24
45 BrlunTanue BEKTOpOB

46 YMHOKEHHE BEKTOPA Ha YHCIIO 24
47 YMHOXEHHE BEKTOPa HA YUCIIO

48 CkaJisipHO€ MTPOU3BEICHNE BEKTOPOB 34
49 CkassipHO€ ITPOU3BENECHNUE BEKTOPOB

50 CkalsipHO€ ITPOU3BEAEHNUE BEKTOPOB

51 [ToBTOpEeHME U crcTeMaTH3alKs y4eOHOTO MaTepraia l4a
52 Konumponvnan paboma No4 no meme: «Bexkmopuot» 14
I'eomeTpuyeckue npeodpazoBanusi(S4)

53 AHanu3 KOHTPOJIbHOH paboThl. [IBrmkeHue (nepeMenienne) Gurypbl I
o4 [TapannensHblil nepeHoc. OceBast cummerpus, LlenTpaibHas cuMmeTpust. 1y
55 [ToBopoT lu
56 I'omoterus. [Togooue duryp. 1
S57 [IpakTiueckast paboTa o MOCTPOSHHIO BCEX BUIOB JIBHKECHHS 1y
Pemenue 3anau Bropoii yactu OI'I(94)

58 Paz6op u pemenne mpototumnos 3agaaun Ne24 OI'D 34
59 Paz6op u pemenune nmporoTunos 3agaun Ne24 OI'D

60 Paz6op u pemenune nmporoTunos 3agaun Ne24 OI'D

61 Pemenne mpoToTUIIOB 3a/1auu Ha J0Ka3aTeabCTBO (No25) 34
62 Pemenne mpoToTUIIOB 3a/1a4u Ha 0Ka3aTeabCTBO (No25)

63 Pemenne mpoToTUIIOB 3a/1a4n Ha A0Ka3aTeabCTBO (No25)

64 Pa36op u pemenne npototumnos 3amauu Ne26 OI'D 34
65 Paz6op u pemenne npototumos 3amauu Ne26 OI'D

66 Pa36op u pemenne npototumnos 3amauu Ne26 OI'D

67 HToroBoe nopropenune 24
68 HToroBoe nopropenune




Cucrema OLeHKH IJIAHUPYEMBIX Pe3yJIbTATOB
JIJ1s1 OLIEHKU IUTAHUPYEMBIX PE3YJIBTATOB JJAHHOU IIPOrPAMMOM IPEyCMOTPEHO UCIIOJIb30BAHUE:
® BOIIPOCOB U 33JaHUH JJIs1 CAMOCTOSITEIIBHON ITOATOTOBKH;
e 3aJaHUM JUIA OJArOTOBKU K UTOTOBOM aTTECTALNH;
® TECTOBBIX 3aJaHUs JUIsl CAMOKOHTPOJIS;
Buibl KOHTPOJIS U pe3ybTaTOB O0yUEHUS
1. Tekymuii KOHTPOJIb
2. Temarnyeckuii KOHTPOIIb
3. HWTOroBbIii KOHTPOITH
Metoab! 1 (HOpMBI OPTaHU3AIH KOHTPOJIS
1. VYcraslii onpoc.
2. Momnosornyeckasi opMa yCTHOTO OTBETA.
3. TIuceMeHHBIH ompoc:
a. Maremarnueckuii TUKTAHT;
b. CamocrostensHast pabora;
c. Konrponbnas padorta.
Oco0eHHOCTH KOHTPOJISI U OLIEHKH 110 MaTeMaTHKe

Texkymuii KOHTPOJIb OCYIIECTBISETCS KaK B NMHUCbMEHHOM, Tak U B YCTHOH (opMme MpU BBHINOIHEHUU
3aJaHUl B TETPAIH.

[TuceMenHbIe pabOTHl MOXKHO MPOBOJUTH B BHUJE TECTOBBIX WJIM CaMOCTOSITENIbHBIX paboT Ha Oymare
Bpewmst paboThl B 3aBUCUMOCTH OT CJIOKHOCTH paboThl 5-10 mnu 15-20 munyt ypoka. Ilpu 3TOM BO3MOXKHO
BBEJICHUE OLIEHKU «3a 00lllee BleyaT/ieHne OT MHUCbMEHHON paboThl» (aKKypaTHOCTb, 3CTETHKA, YHCTOTA, U
T.J. ). DTa OTMETKA JOMOJHUTENIbHAS U B )KypHaJI BBIHOCUTCS T10 JKEJIaHHUI0 peOeHKa.

WToroBelif KOHTPOJIb MPOBOAUTCS B (hOpMe KOHTPOJBHBIX pabOT MpakTH4eCKoro Tuma. B aTux paborax
C Hayaja OTJEIbHO OLIEHUBAETCS BBITOJHEHUE KaKJIOTO 3aJlaHUs, a 3aTEM BBOAMTCS MTOroBas otMmerka. [Ipm
TOM HUTOrOBasi OTMETKa SBIIAETCS HE CPEeIHUM OaljioM, a ONpENeNseTcs C Y4eTOM TeX BUAOB 3aJaHUI,
KOTOpBIE JUIsl TaHHOU paboThI ABISIOTCS OCHOBHBIMH.

OueHka 0TBETOB yYaluxcst
OneHka — 3TO OIpeeNIEHUE CTENIEHN YCBOCHHUSI yJallUMUCS 3HAaHUM, YMEHHI, HABBIKOB B COOTBETCTBUU
¢ TpeOOBaHUSAMHU IOCYIaPCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa.
1. YCTHBIN OTBET OLIEHUBAETCSI OTMETKOM «5», €CIIM yJaluics:

® [IOJIHO PACKPBLUI COJIEpKaHNEe MaTepuana B 00beMe, MpeayCMOTPEHHOM MPOrpPaMMOil U yUeOHUKOM;

®  M3J0KWJI MaTepuajl TPAaMOTHBIM SI3bIKOM B OIPEIAECICHHOM JOrMYECKOM IMOCIEeI0BATEIbHOCTH, TOYHO
HCIIOJIb3Ysl CHEUATBHYIO TEPMHUHOJIOTUIO U CUMBOJIUKY;

® [PaBUJIHHO BBIMOJIHWI PUCYHKH, UEPTEKH, TpaduKU, COMYTCTBYIOLIUE OTBETY;

® [I0Ka3aJl yMEHHE WLIIOCTPUPOBATh TEOPETUUYECKUE MOJOKEHUSI KOHKPETHBIMU MPUMEpPAMHU, TPUMEHSATh
MX B HOBOM CUTyallMy [P BBIIIOJHEHUH IPAKTUYECKOIO 3aJaHMUS;

® [POJEMOHCTPUPOBAJ YCBOCHHE PAHEE M3YYEHHBIX COMYTCTBYIOIIUX BOINPOCOB, CPOPMHUPOBAHHOCTH U
YCTOMUYMBOCTbD UCTIOJIb3YEMBIX TP OTBETE YMEHUW U HABBIKOB;

e OTBEYaJl CAMOCTOSTENHLHO 0€3 HaBOISIIUX BOIIPOCOB YUUTEIIS;

® BO3MOXHBI OJIHA-I[BE€ HETOYHOCTU IIPU OCBEIIEHHMH BTOPOCTENEHHBIX BOIPOCOB WM B PUCYHKAX,

YepTekax M T.J., KOTOPbIE YUYEHUK JIETKO UCIPABUII 110 3aMEUAHUIO YUUTEIIA.

2. OTBeT OLICHUBAETCA OTMETKOM «4», €CIIM OH yIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSAM HA OTMETKY «5»,
HO IIPY OTOM UMEET OJIUH U3 HEOCTATKOB:
® B U3JI0)KEHUU JIOMYIEHB! HeOOJIbIINE MPOOeIbl, HE HCKAa3UBILUE CO/IEP’KaHIE OTBETA;
e JIOMYyILIEHHI OJAWH-[BA HEJOUETA IIPA OCBELICHUH OCHOBHOTI'O COJIEP/KaHUs OTBETA, UCIIPABICHHBIE MTOCIIE
3aMeuYaHus yUUTeNs;
® JIONyIIEHbI OomMOKa UM Oojiee JBYX HEAOYETOB NPH OCBEIIEHHMH BTOPOCTENEHHBIX BOIPOCOB WIIM B
PUCYHKaX, 4epTekKax U T.A., JJIETKO UCIIPABICHHBIX 10 3aMEYAHNIO YUUTEI.
3. OT™MeTKa «3» CTaBUTCS B CIEAYIOIUX CITydasx:
® HEMOJHO WJIM HEMOoCJeI0BaTeIbHO PACKPBITO COJEp )KaHuEe MaTeprala, HO TIOKa3aHo oOliee MOHUMaHHe
BOIIPOCA U MPOJEMOHCTPUPOBAHbl YMEHHS, AOCTATOUYHBIE Ul JaIbHEHMIIEr0 YCBOEHHS IPOIPAMMHOTO
MaTepuana;



® UMEIUCh 3aTPyAHEHHS WJIM JIOMYIIEHbl OIIMOKA B OMNpPENeJICHUH TOHATHHA, HCIOJb30BaHUN
CIELIMAJIbHOM TEPMUHOJIOTUH, YEPTEkKaX, BBIKIAJKAX, UCIPABJICHHBIE IOCJIE HECKOJIBKUX HABOISIINX
BOIIPOCOB YUUTEJS;
® yyamuiics He CIPaBWIICA C MPHUMEHEHHEM TEOPUHU B HOBOM CHUTYallMU MPH BBIIIOJHEHUU MPAKTHYECKOTO
3aJJaHKs, HO BBITIOJIHUII 33J[aHUs1 0053aTEIbHOTO YPOBHS CI0KHOCTH TI0 JaHHOU TeME;
® [pU 3HAHUU TEOPETUYECKOTO MaTepuaia BBISBIEHA HEIOCTaTOYHAss CPOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HaBBIKOB.
OneHkKa KOHTPOJIBHBIX H CAMOCTOSATEIbHBIX MHCbMEHHBIX padoT
Ounenka "5" craBuTCs, €CIM YUCHHUK:
®  BBHINOJHWI paboTy 6e3 omIrOOK M HETOYETOB B TPEOYeMOM Ha «OTJIMYHO» 00BEME;
e JIOMYCTWUJI He O0Jiee OHOTO HeJ0YeTa B TPeOyeMOM Ha «OTJINYHO» 00bEME;
Ounenka "4" cTaBuTCS, €CJIM YYCHHK BbINOJHMI PadoTy MOJHOCTHIO, HO JOIYCTHJI B Heil:
e He OoJiee 0JHON HErpyOoil OMMOKY U OJTHOTO HEJI0YETA B TPEOYEMOM Ha «OTJIMYHO» 00bEME;
e M He 0oJiee TPEX HEOUETOB B TpeOyeMOM Ha «OTIUYHO» 0ObEME.
Ounenka "3" craBuTCS, €CJIM YUeHUK NPABUILHO BBITIOJHU He MeHee MO0JIOBHHbI padoThl MJIN
AOIYCTHII:
e He OoJiee IByX IpyObIX OMIMOOK B TpeOYyEMOM Ha «OTIMYHO» 00BEME;
e uu He OoJiee 0THOM Ipy0oil ¥ OJHOM HErpyOO OIIMOKU U OJJTHOTO HEJO0YETa,
e uu He OoJiee ABYX-TpeX HErpyObIX OmHUOO0K;
® JUIM OJHOW HETpyOOU OIMMOKU U TPEX HEJ0YETOB;
® VUM TIPU OTCYTCTBHH OIIHUOOK, HO TIPU HATMYUH YETHIPEX-TIATH HEJOYECTOB.
Kpurepuu BbicTaB/IeHHS OLIEHOK 32 MPOBEPOYHbIE TECThI
1. Kputepun BBICTAaBIEHHS OLIEHOK 3a TECT
e Bpewms BblnosHEHUS pabOTHI: HA YCMOTPEHHUE YUUTEIS.
e Ormenka «5» - 100 — 90% mpaBuIbHBIX OTBETOB, «4» - 70-90%, «3» - 50-70%, «2» - menee 50%
IIPABUIIbHBIX OTBETOB.
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