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1. Ilmanupyemble pe3yJIbTATHI OCBOCHHUS Y4eOHOIO NMpeaMeTa reoMeTpHH
B 7—9 KJaccax

7 Kkiacc
Harasinnas reomerpust

OO0yuaronuiicsi HaAy4YUTCH:
1) pacrio3HaBaTh Ha YepTEKAX, PUCYHKAX, MOJIEJISIX U B OKPYKAIOIIEM MHUPE TUIOCKHE
U TIPOCTPAHCTBEHHBIE TeOMeTpUIecKue QUryphl;
2) pacno3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIBLHOTO Napalieienunea, MpaBuibHOMN
MAPaMHUJIbI, HUINHAPA U KOHYCa;
3) ompenensATh MO JUHEHHBIM pa3MepaMm pa3BEPTKU (PUTYPHI JTUHEHHBIE pa3Mephbl
caMoi (purypsl 1 HA00OPOT;
4) BBIYUCHATH OOBEM PSIMOYTOJIBHOTO Mapajuieenunesaa.
OO0yvaromuiicss noayuum 603MOMHCHOCMb:
5)  ewvuuciame  00LEMBL  NPOCMPAHCMBEHHBIX — 2eOMEeMmpUdecKux  queyp,
COCMABNIEHHBIX U3 NPAMOY20TbHbIX NAPALIELENUNEO08;
6) yenybumos u pazeumv npedcmagienus 0 NPOCMPAHCIEEHHBIX 2e0MEeMPUeCKUX
Queypax;
7) npumeHsimo nOHsIMUE PA36EPMKU 011 BbINOJIHEHUS NPAKMUYECKUX PACUEMOS.

8 kiace

I'eomeTrpuueckue Gpurypsl

OO0yuaromuiicsi HAYYUTCH:
1) mosib30BaThCS S3BIKOM T€OMETPHUU JIJIsI OTIMCAHUS MPEIMETOB OKPYKAIOLIEro MUpa
Y UX B3aUMHOI'0 PacCIO0KECHUS;
2) pacmo3HaBaTh U U300paXkaTh HAa YepTEXKaX U PUCYHKAX T€OMETPUUYECKHUE QUTYPBI U
ux KoH(pUrypaiuu;3) HaX0AUTh 3HAYCHUSI IJTUH JTUHEHHBIX 2JIEMEHTOB (QUTYpP U UX
OTHOWIEHUsI, TpaaycHyro mepy yrioB oT 0 mo 180°, mpuMeHsia omnpeneneHus,
CBOIMCTBAa M MpPHU3HAKK (UTYp U MX DBJIEMEHTOB, OTHOIIEHUS (Uryp (paBEeHCTBO,
nogoOue, CHMMETPUH, TOBOPOT, MapaJljIeIbHBIN MEPEHOC);
4) omepupoBaTh C HAYAJIBHBIMU TMOHATUSIMU TPUTOHOMETPUM U  BBINOJIHSITH
AJIEeMEHTapHbIE onepaluu HaJl QYHKIUSIMU YTJIOB;
5) pemiath 33124l Ha JOKA3aTeIbCTBO, ONMUPASCh HA U3yUYEHHBIE CBOMCTBA (PUTYD U
OTHOILIEHUI MEXAY HUMU U IPUMEHSISI U3YUYEHHbBIE METO/IbI I0KA3aTENIbCTB;
6) pelmaTh HECIOXKHBIE 33/la4d Ha MOCTPOCHHE, MPUMEHSS OCHOBHBIE AJITOPUTMBI
MIOCTPOEHUS C TOMOIIBIO IUPKYJIA U JINHEHKH;
7) pemiaTh NpOCTEHIINE IIAHUMETPUUECKUE 3a/1a4X B IPOCTPAHCTBE.
Oobyuaromuiicss noayuum 603MOMHCHOCHb:
8) oerademv memooamu peuienus 3a0ay HA GbIYUCTICHUS U OOKA3AMENbCNEA.
MemoooM OMm NPOMUBHO20, MeMOOOM NOO0OUs, MemOOOM nepebopa 6apuanmos u
MEMOOOM 2e0MempUUeCcKUx Mecm mouex,
9) npuobpecmu onvim npumeHeHus areeOPAUUECKO20 U MPUSOHOMEMPULECKO2O
annapama u uoeti 08UMCEHUS. NPU PeueHUU 2e0MempUuiecKux 3a0ay;
10) osrademv mpaouyuonnoli cxemou peueHus 3a0ay Ha NOCMpPOeHUe ¢ NOMOULbIO
YUPKYA U TUHEUKU: AHAU3, NOCMpOeHUe, 00Ka3amenbCmeo U UCCIe008aHue;



11) nayuumscs pewams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2EOMEMPUUECKO20 MECMA
moyeK U Memooom no00OUsL;
12) npuobpecmu onvim ucciedo8aHusi CEOUCME NIAHUMEMPUHECKUX @Queyp ¢
HOMOWBIO KOMNBIOMEPHBIX NPOSPAMM,
13) npuobpecmu onvim 6vinonnenus npoekmos no memam. «l eomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompesxog no popmyner.
H3mepeHue reoMeTpuYeCKUX BeJTUYHH
Oo0yuaromuiicss HAyYUTCH:
1) ucronb30BaTh CBOMCTBA U3MEPEHUS IJTMH, TUIOMIAJEH U YTIIOB MPU PEIICHUU 337124
Ha HAXOXCHHUE JJIMHBI OTPE3Ka, JJIMHBI OKPYXHOCTH, JUTHHBI AYTH OKPYXHOCTH,
rpagyCHOU MEPHI yTa;
2) BBIYUCIISITH IJTUHBI TUHEHHBIX AJIEMEHTOB (DUTYp U UX YTIIBI, HCTIONB3YS (DOPMYITBI
JUTHHBI OKPY>KHOCTH ¥ JUTUHBI IYTH OKPY>KHOCTH, (hOPMYJIBI IIOMmael Guryp;
3) BBIYHCIATH TUIOMIANA TPEYTOJHLHUKOB, MPSMOYTOJBHUKOB, MapalljieiorpaMMOB,
Tpamnenuii, KpyroB U CEKTOPOB;
4) BBIYUCIATH JJIMHY OKPYKHOCTH, JUTMHY JYTH OKPYKHOCTH;
5) pemarb 3a7aud Ha JI0KA3aTEIbCTBO C KCHOJIB30BaHHEM (GOPMYIT JJIUHBI
OKPYXHOCTH U JITMHBI YT OKPY>KHOCTH, POpMYII IIotmaent huryp;
6) pemiath MPAKTUYECKUE 3aJlayd, CBA3AHHBIE C HAXOXKICHHEM T€OMETPHUYECKUX
BEITUYMH (MCIIOIB3YS TPH HEOOXOTUMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEIICTBA).
OO0yvarouiicss noayuum 603MOMHCHOCb:
7) svluucasims naowaou Gueyp, COCMasieHHbIX U3 08X U O0Jiee NPAMOY20IbHUKOS,
napanienocpammos, mpeyeoibHUKo8, Kpyeda u cekmopa,
8) gvluucaame niowadu MHO20Y20IbHUKOS, UCHOIb3YSI OMHOUWEHUS] PABHOBEIUKOCTIU
U pasHOCOCMABLEHHOCMU,
9) npuobpecmu onvim npumeneHus aneeOPAUHECKOO U MPUSOHOMEMPULECKO2O
annapama u uoell O8UNCEHUs NPU peueHUU 3a0ad HA 6bluucieHue Nniouaell
MHO20)20]IbHUKOS.
9 k1acc
Koopaunarsi
BbInyCKHMK HAYYMTCS:
1) BBIUUCTATH JJIUHY OTpE3Ka 10 KOOPAMHATAM €T0 KOHIIOB; BEIYHCIISATH KOOPIHHATHI
CEpEIMHBI OTPE3Ka,;
2) WCIONB30BaTh KOOPAWHATHBIA METOJ JJIsi HW3YYCHHS CBOWCTB MPSMBIX H
OKPY’KHOCTEM.
BbINYCKHUK ROTYYUUM 603MOHCHOCHb:
3) o6rademv KOOPOUHAMHBIM MEMOOOM peuleHuss 3a0a4y Ha 6blYUCIeHue U
00Ka3amenbCmeo;
4) npuobpecmu onvlm UCNONAb308AHUS KOMNBIOMEPHLIX NPOSPAMM O]l AHAIU3A
YACMHBIX CIY4aAe8 83aUMHO20 PACNOIONCEHUSL OKPYIHCHOCMEU U NPAMBIX,
5) npuobpecmu onvim Gvinonnenus npoekmos na memy «lIlpumenenue
KOOPOUHAMHO20 Memo0d npu peuleHuu 3a0a4 Ha 8bIYUCIeHUEe U OOKA3AMENbCHIBO .
BexTopsl
BbINyCKHMK HAY4YMTCS:
1) omepupoBaTh C BEKTOpaMH: HAXOIUTh CYMMY H Pa3HOCTh JBYX BEKTOPOB,
3aJIaHHBIX T€OMETPUYECKH, HAXOIUTh BEKTOP, PaBHBIN IMPOU3BEIACHUIO 3aJaHHOTO
BEKTOpa Ha YHCIIO;



2) HaXOIUTh VISl BEKTOPOB, 3aIaHHBIX KOOPJMHATAMH: JIHHY BEKTOPA, KOOPAHMHATHI
CYMMBI B Pa3HOCTH JBYX U 00Jie€ BEKTOPOB, KOOPMHATHI IIPOM3BEICHUS BEKTOpa Ha
YHUCII0, TMPUMEHSIS TPH HEOOXOJWMOCTH COYETAaTeIbHBIA, MEPEMECTUTEIbHBIN |
pacrpenenuTebHBIN 3aKOHBI,

3) BBIYHCIATH CKaNSIPHOE TMPOU3BEACHHE BEKTOPOB, HAXOIWUTH YTOJN MEXKIY
BEKTOPAMH, yCTaHABIUBATH MEPIIECHANKYIIPHOCT TPSIMBIX.

BbINYCKHUK ROJYYUmM 603MOHCHOCHLD:

4) oenademv BGEKMOPHLIM MemoOOM O/l peuleHus 3a0a4 HA 6blYUCIeHUue U
00Ka3amenbCmeo;

5) npuobpecmu onvim @vinoaHenus npoekmos Ha memy «llpumenenue 6eKmopHo2o
Memooa npu peweHuu 3a0a4 Ha 8bIYUCIeHUe U O0KA3AMEbCHBON.

JInuHoCTHBIE , MeTaNIpeIMeTHbIe W TpeIMeTHbIe Pe3yJbTaThl
OCBOEHHsI Kypca reomerpum 7- 9 Kjiacchl
[Iporpamma oOecrieunBaeT JOCTUKEHUE CISAYIONIUX PE3YIbTaTOB OCBOCHUS
o0pa3zoBaTeILHON TPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHuUs:
JIuunocmmuuie pezy1omamol OMpar)xcarom, 6 MOM YUCE 8 YACHU:

1. Ilampuomuueckoco ocnumarnusi:

IIPOSIBJICHUEM MHTEPECA K MPONUIOMY M HACTOAIIEMY POCCUMCKON MAaTEMATHUKH,
LIEHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHUAM POCCUMCKUX MAaTEMATUKOB U
POCCUMCKON MAaTEMATHYECKOM IIKOJIBbI, K UICIIOJIb30BAHUIO ATUX JOCTHKECHUH B
JIPYTUX HayKaxX U MPUKIQJAHBIX cdepax.

2. ['pasicoanckoeo socnumaHus U HpaeCmeeHH020 80CNUMAHUsSL Oemell Ha OCHOBe

POCCULICKUX MPAOUYUOHHBIX YEHHOCMEL:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00s13aHHOCTEHN Tpa)IaHUHA U peaM3alliy ero Mpas,
MPE/ICTABICHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PAZTUIHBIX
CTPYKTYD, SABJICHH, MPOIIEAYP TPAKITAHCKOTO OOIIeCTBA (BRIOOPHI, OTPOCHI U TIP.);
TOTOBHOCTBIO K OOCYKIEHUIO 3TUYECKHUX TTPOOIIEM, CBI3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAHUEM BaKHOCTU MOPATbHO-3THUECKUX
MPUHIIATIOB B ACSTEILHOCTH YUYEHOTO.

3. Tonynapuzayuu nayunolx snanuil cpeou demetl (Llennocmu Hayunoz2o

NO3HAHUS) "

OpUEHTAIUEeN B IEITEIIbHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKA, TPUPOIbI
1 00IIeCcTBa, TOHUMAaHUEM MaTEMAaTHIECKON HAyKH KaK cephl YeIIOBEUECKON
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJIs1 pa3BUTHSI IUBUIN3ALINY;
OBJIaJICHUEM S3bIKOM MATEMAaTUKH U MATEMATHYECKON KYJIbTYpOM KaKk
CPEACTBOM MO3HAHUSI MUPA; OBJIAJICHUEM NPOCTEUIIIMMU HAaBbIKAMU
UCCIIEI0BATENbCKOM NeSITETbHOCTH.

4. Duzuueckozo 6ocnumarus u GoOpMUpoBaHUs Kyivmypuvl 300P08bs

IOTOBHOCTBIO ITPUMCHATh MATCMATHYCCKUC 3HAHWS B HHTCPCCax



CBOETO 3/I0pPOBbSI, BEJICHU 3J0POBOT0 00pa3a )XKu3HH (310pOBOE MUTAHNUE,
cOamaHCHUPOBAaHHBIN PEKUM 3aHATUHN U OTABIXA, PETYJsApHas pU3ndecKas
aKTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIMOKY U TaKOTO YKe TpaBa IPyroro 4eoBeKa.

5. Tpyoosoeo eocnumanus u nPpogheccuoHaIbHO20 CAMOONPEOeNeHUS.

YCTaHOBKOﬁ Ha aKTUBHOC YH14aCTHUC B PCHICHUHU ITPAKTUYICCKUX 3aaa4 MaTeMaTHUYECKOM
HaIIpaBJICHHOCTH, OCO3HAHUCM BAKHOCTH MATCMATHUYICCKOI'O 06p&30BaHI/I$I Ha
IMPOTAKCHUHA BCEH JKU3HU JJIA YCHGHIHOﬁ HpO(i)CCCHOHaHLHOﬁ ACATCIBHOCTHU U
Pa3BUTHCM HGO6XOI[I/IMLIX YMCHHﬁ; OCO3HaHHBIM BI)I60pOM H ITIOCTPOCHUCM
HHHHBHHyaHBHOﬁ TPaCKTOPHUHU 06p3.30BaHI/I$I N ) KN3HCHHBIX ITIJIAHOB C y‘-IéTOM
JIMYHBIX UHTCPCCOB U 06HICCTBCHHLIX HOTp€6HOCTCﬁ.

6. Dxonocuueckoco socnumanus

OpUEHTAIMEN Ha MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUM JIJIsl pelIeHUs 3a]1a4 B
00J1aCTU COXPaHHOCTH OKPY>KaIOIEeH Cpeibl, IIIaHUPOBAHUSI MOCTYIKOB U OIIEHKH UX
BO3MOYHBIX MTOCJIEICTBUM JJIs1 OKPYKAIOLIEN Cpelibl; OCO3HAHUEM TTT00ATBHOTO
XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH X pelIeHus.
7. Dcmemuyecko2o 60cnumManus:
CIIOCOOHOCTBIO K AMOIIMOHAIIBHOMY U 3CTETUYECKOMY BOCIIPUATHIO
MaTeMaTU4YeCcKuX 00BbEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUIN; YMEHUIO BUJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.
Memanpeomemmnuie:

1) ymMeHHe caMOCTOSATEIRHO IUIAHUPOBATh ATbTEPHATUBHBIC TTYTH JOCTIKCHHS
1esneil, 0co3HaHHO BbIOUpaTh Harbonee 3((HEKTUBHBIE CITOCOOBI PEIICHHS YU€OHBIX U
MO3HABATENbHBIX 3a/1a4;

2) yMeHHE OCYIIECTBIISITH KOHTPOJIb 0 PE3YJIBTATY U IO CTIOCO0Y ACHCTBUS Ha
YPOBHE MPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI;

3) yMeHue aJieKBaTHO OLICHUBATh MPABUJIBHOCTD WJIM OIMMOOYHOCTh BBITIOJTHEHUS
y4eOHOM 3a71a4M, €€ 00bEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€
pEIICHMS;

4) 0co3HAHHOE BJIAJICHUE JTOTUYECKUMH JIEUCTBUSIMU OTIPEEIICHHS TTOHITHH,
000011IeHN s, YCTAHOBJICHUS aHAJIOTHi, Ki1acCU(UKAIIUA HA OCHOBE
CaMOCTOSITENILHOTO BBIOOpPA OCHOBAHUI M KPUTEPUEB, YCTAHOBJICHUS POIOBUIOBBIX
CBsI3€i;

5) yMeHHe yCTaHaBIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTHUECKOE
paccyxJeHue, yMO3aKItoueHue (MHAYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTUH) U
BBIBOJIBL;

6) yMeHHue co3/1aBaTh, IPUMEHAThH U TPeoOpa30BHIBATH 3HAKOBO-CHMBOIMYECKUE
CpeIICTBa, MOJCIIU U CXEMBI JJIsl pEIIeHUsI yUeOHBIX U MTO3HABATEIbHBIX 33/1a4;

7) yMEeHHE OPraHU30BBIBATh YUEOHOE COTPYIHUIECTBO U COBMECTHYIO JESTEIHLHOCTD
C YYUTEJIEM H CBEPCTHUKAMU: OMIPEICTISATH eI, PACTIPEACIATh (PYHKITUU U POJIH
YY9aCTHHUKOB, OOIITHE CIOCOOBI paboTHI;

8) ymeHue paboTarh B IpyIINe: HAXOAUTH 00IIIee PEIICHUE U pa3peniaTh KOHMIUKTHI
Ha OCHOBE COTJIACOBAHUS MO3UIIMIA U y9€Ta UHTEPECOB; CIyIIaTh MapTHEPA;
bopMyIMpOBaTh, APTYMEHTHPOBATh U OTCTaNBaTh CBOE MHCHHCE,



9) dopmupoBaHue U pa3BUTHE YU€OHOM U OOLIENOIB30BATENIBCKON KOMIETEHTHOCTH
B 00JIaCTH HCI0JIb30BaHUsl MH(OPMALIMOHHO - KOMMYHUKALMOHHBIX TEXHOJIOT Uil
(MKT-KOMIIETEHTHOCTH);

10) dopmupoBaHue IepBOHAYAIBHBIX MIPEICTABICHUN 00 HIEAX U O METO/IAX
MaTEeMaTHKHU Kak 00 YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEJCTBE
MOJICJINPOBAHUS SBJICHUI U IIPOLIECCOB;

11) ymeHune BUIETh MAaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAlINH B
JOPYTUX JUCUUILIMHAX, B OKPYKAIOIIEH KU3HU;

11) ymeHHe HaXOIUTh B PA3TUYHBIX UCTOUHUKAX HHPOPMAIUIO, HEOOXOAUMYIO JJIS
pELICHHUs] MaTEMAaTUYECKUX MPOOIJIEM, U IPEICTABIATH €€ B MOHATHON (hOpME;
IPUHUMATD PEIICHUE B YCIOBUAX HETOJIHON U U30BITOUHOM, TOUHOU U
BEPOATHOCTHON MH(POPMAIINH;

11) yMeHHe MOHMMATh U UCIOJIb30BAaTh MATEMAaTUYECKHUE CPEACTBA HATIISHOCTH
(PUCYHKH, YEPTEXKH, CXEMBI U Ap.) JUIsl WJUTFOCTPALIUU, UHTEPIPETALIH,
apryMeHTaluu;

12) ymeHue BbIABUraTh TUIIOTE3BI IIPU PEIICHNU YYEOHBIX 3a/1a4 U IOHUMATh
HEOOXOJMMOCTb UX MTPOBEPKH;

13) ymeHHe NPUMEHATh UHAYKTUBHBIC U I€JyKTUBHBIE CLIOCOOBI pacCyKIeHU,
BUJIETh Pa3JIMYHbIC CTPATETUH PELICHU 3a/1a4;

14) moHMMaHHE CYIIHOCTH aJrOPUTMUYECKUX MPEANUCAHUN U YMEHHE JIeHCTBOBATD
B COOTBETCTBHUU C MPEJIOKEHHBIM aIrOPUTMOM;

15) yMeHHe caMOCTOSITENIbHO CTaBUTH LI€NH, BEIOUPATh U CO3AaBaTh aITOPUTMBI JUIsI
pelieHrs y4eOHbIX MaTeMaTUYECKUX MPOOIIeM;

16) ymMeHuMe MIIaHUPOBAaTh U OCYIIECTBIISITh I€SITEILHOCTD, HAIIPABJICHHYIO HA
pEILICHNE 3a1a49 UCCIEA0BATEIBCKOTO XapaKTepa;

IlIpeomemnmnuwie:

1) oBnaneHue 6a30BbIM NOHITHITHBIM aIIAapaTOM MO OCHOBHBIM pa3jiejam

COJIep KaHMs; IPEICTaBIEHUE 00 OCHOBHBIX M3YYaeMbIX MOHATHUAX (YUCIIO,
reoMerpuyeckas Qurypa, BEKTop, KOOPJAMHATHI) KaK BAKHEUIIUX MaTEMaTHYECKUX
MOJIEJIAX, MO3BOJISIFOIINX OMUCKHIBATh U M3y4aTh PeabHbIE MPOLIECCHI U SIBJICHUS;

2) yMeHue paboTaTh ¢ FeOMETPUUYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATh
HE00X0AUMYIO UH(OPMAIIUIO), TOYHO U TPAMOTHO BbIPaXKaTh CBOU MBICJIA B YCTHOU U
NMCBMEHHOM PeYr ¢ IPUMEHEHUEM MAaTEMAaTUYECKON TEPMUHOJIOTUN U CUMBOJIMKH,
UCIIOJIb30BaTh PA3JIMYHbIC S3bIKK MAaTEMAaTUKH, IPOBOJUTH Ki1acCU(UKAIIUH,
JIOTHYECKHe 000CHOBAaHMSI, JOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUH;

3) OBIJaJIeHNE HABBIKAMM YCTHBIX, IUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BBIUNCICHUN;
4) oBnaseHUE reOMETPUYECKUM SI3bIKOM, YMEHHE MCIIOJB30BATh €T0 /I ONMCAHUS
IIPEAMETOB OKPYKAIOIIET0 MUPA, PA3BUTHE MPOCTPAHCTBEHHBIX IIPEICTABICHUN U
M300pa3uTENbHBIX YMEHUH, MPUOOpPETEHNE HABBIKOB FT€OMETPUUYECKUX TOCTPOEHUM;
5) ycBO€HHE CUCTEMATUYECKUX 3HAHUM O TUIOCKUX (PUTYpax U X CBOMCTBAX, a TAKXKE
Ha HarJIAIHOM YPOBHE — O MPOCTEHIINX MIPOCTPAHCTBEHHBIX TEIaX, YMEHUE
MPUMEHSATH CUCTEMATUYECKUE 3HAHUS O HUX /IS PEIICHUS] TEOMETPUUECKUX U
MPaKTUYECKUX 3a]1ay;

6) ymMeHue U3MepSATh JJIMHbI OTPE3KOB, BEIUYHUHBI YTII0B, HCIIOIb30BATH (POPMYIIbI
JUTSL HAXOKI€HUS IEPUMETPOB, TUIOIaIe U 00bEMOB r€OMETPUUYECKUX (DUTYD;



7) yMeHHe NPUMEHSTh U3yUYE€HHbIE TOHSITHS, PEe3YyIbTaThl, METObI JIsl pEeLIECHUS
3aJlay MPaKTUYECKOTO XapaKTepa U 3aJa4 U3 CMEKHBIX AUCIUIUIMH C
UCITI0JIb30BAaHUEM MTPU HEOOXOJIMMOCTH CIPABOYHBIX MAaTEPUAIIOB, KAJIbKYJIATOPA,
KOMITBIOTEPA.

2. Conepxxanme Kypca reomerpum 7 —9 kiacca

Harnsanas reomerpusi. HarnsaHele mpeacTaBieHus O IPOCTPAHCTBEHHBIX
durypax: Ky0, mapaienenumne, npu3ma, mupaMua, map, chepa, KOHyC, ITAITHHIP.
N306paxenne npocTpaHcTBeHHBIX (uryp. [Ipumeps! ceuenuit. MHOrorpaHHUKH.
[IpaBunbHBIE MHOTOrpaHHUKH. [IpuMepsl pa3BEPTOK MHOTOIPAaHHUKOB, LIMJIMHIPA U
koHyca. [lonarue 00béma; enuHUIBI 00bEMA. OOBEM IPSIMOYTOJIBHOTO
napajuiesenunena, Kyoa.

I'eomerpuueckue purypsl. IIpsameie u yribl. Touka, nmpsiMasi, INIOCKOCTb.
Otpe30K, Jiyd. Yroi. Buael yriios. BepTukaibHble U CMeXHBIE yIiIbl. buccekrpuca
yraa. [lapamiensHble U nepecekaromuecs npsamele. [lepreH uKysipHbIe IPsIMBIE.
TeopeMsbl 0 MapauIeIbHOCTH U NEPIEHIUKYISIPHOCTH IpsMBbIX. [lepnenaukyisap n
HAKJIOHHAs K npsaMoil. CepeTMHHbBIN NEPIEHANKYIISAP K OTPE3KY.

['eomeTpuueckoe Mecto ToueK. CBOMCTBA OUCCEKTPHUCHI yTila U CEPEIUHHOTO
NEepHeHANKYJIApa K OTpe3Ky. TpeyroyibHHK. BbicoTa, MequaHa, OuccekTpuca,
CpEIlHssI TUHUS TPEYTroJbHUKA. PaBHOOEApEHHBIE M PABHOCTOPOHHHUE TPEYTOJIbHUKH;
CBOICTBA U PU3HAKKH PAaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipru3Haku paBeHCcTBa
TpeyroJapHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOMIEHUS MEXKy CTOPOHAMHU U
yIilaMM TpeyroyibHuka. CyMma yrioB TPEYrojabHUKa. BHEIIHUE yTIbl
TpeyroybHuKa. Teopema Paneca. [logodue Tpeyroapuukos. [IpusHaku nmogoous
TpeyroiabHuKoB. Teopema I[ludaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC OCTPOTO
yTJla MpSMOYTOJIBHOTO TpeyroyibHuKa v yrioB ot 0 o 180°; npuBeneHue k octpomy
yriay. PelieHne npsiMoyrosibHbIX TPEYTrOJIbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYIIbI ,CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC OAHOTO
Y TOTO e yria. Pelenne TpeyroJlbHUKOB: TEOPEMA KOCUHYCOB U TEOpEMa CUHYCOB.
3ameydaresbHbIE TOUKH TPEYroybHUKa. UYeTslpéxyrosbHuK. [TapamnenorpamMm, ero
CBOICTBa U npu3HaKku. [IpAMOyronbHUK, KBaapaT, poMO, UX CBOMCTBA U IPU3HAKH.
Tpaneuws, cpeHss TMHUA Tpaneunu. MHOTOYTrOJIbHUK. BelmyKibie
MHOTrOYyroJibHUKU. CyMMa yIJIOB BBIITYKJIOTO MHOTOYTroJIbHUKA. [IpaBunbHbIE
MHOTOYroJibHUKH.  OKpy»XHOCTb u Kpyr. Jlyra, xopaa. CexTop, CETMEHT.
LleHTpanbHBIN yTOJI, BIMCAHHBIN YroJl, BEIUYMHA BIIMCAHHOTO yria. BzanmHoe
PACIIOJIOKEHUE MTPSIMOU M OKPYKHOCTH, IBYX OKpykHOCTel. KacarenpHas u cexymas
K OKPY>KHOCTH, UX CBOMCTBA. BricaHHble 1 oMMCaHHbIE MHOTOYTOJIbHUKH.
OKpy>KHOCTb, BIINCAHHASI B TPEYTOJIBHUK, U OKPY’KHOCTB, OITMCAHHAS OKOJIO
TPEYroJIbHUKA. BricaHHbIE M ONMCAaHHBIE OKPYKHOCTH MPAaBUIIBHOTO
MHOTOYrojbHUKa. [ 'eomerpuueckue npeodpazoBanus. [lonstue o paBeHcTBe huryp.
[ToHsiTHE O IBUIKEHUU: OCEBAs U LIEHTPAJIbHASI CAMMETPHH, MTapaJlIEeIbHBIN IIEPEHOC,
noBopoT. [lonsarue o momobun Guryp U roMOTETHUH.



[locTpoenuss ¢ mnoMoOIIbIO LHUPKYJAss H JuHeHku. OCHOBHBIE 3alayd  Ha
MOCTPOEHUE: JIeJIEHHE OTpEe3Ka IOIojaM; MOCTPOCHUE yria, PAaBHOTO JAHHOMY;
MOCTPOEHUE TPEYroJIbHUKA MO TPEM CTOPOHAM; MOCTPOEHUE MEPHEHAUKYIIIpa K
IPSIMOii; MOCTpOEHHE OMCCEKTPUCHI YIJIa; IeJIEHUE OTPE3Ka Ha N paBHBIX YacTel.

Pemenve 3amad  Ha BBIYMCICHHE, JIOKAa3aTEIbCTBO M IOCTPOEHUE C
UCIIOJIb30BAaHUEM CBOMCTB M3YUYEHHBIX (DUTYD.

N3mepenne reomerpuyeckux BeJaHM4YMH. [[nuHa otpeska. PaccrosiHue oT TOYKH
110 IpsIMOM. PaccTosiHre MeXay MapajyiebHBIMU IPSMBIMH.

[leprumeTp MHOTOYTOJIbHUKA.
JInmnHa OKpy>KHOCTH, YHACIIO T; JJIMHA YT OKPY’KHOCTH.

I'pagycHas Mepa yria, COOTBETCTBHE MEKIY BEJIWYMHON LEHTPAIBHOIO yrjia W
JUIMHOW YT OKPY>KHOCTH.

[lonsiTue mnnomaau TMIOCKUX (uryp. PaBHOCOCTaBICHHBIE W PaBHOBEIHKHE
¢urypsl. [Inomans npsamoyronasHuka. [nomany napamienorpamMmma, TpeyrojibHHKA
u Tpamnenuu. [lnomans MHOroyrompHuka. Ilnomane kpyra m 1iomanb CEeKTopa.
CooTHolleHHEe MeX 1y TUIOMAISIMHU TO00HBIX (UTYP.

Pemenwe 3a1a4 Ha BRIYUCIICHNE U JIOKA3aTEIBCTBO C UCIIOJIb30BAHUEM M3YYCHHBIX
dbopmy.

Koopaunartel. YpaBHeHue npsimoir. KoopauHatel cepenunsl oTpeska. Dopmyna
PACCTOSIHUS MEXTY IBYMSI TOUKaMH TJIOCKOCTH. Y paBHEHHUE OKPYKHOCTH.

BekTopsl. J[nvHa (Monynb) BeKTOpa. PaBeHCTBO BEKTOPOB.

Komnuneapubie BekTopbl. KoopnHaTel BEKTOpa. Y MHOKEHHE BEKTOpA HAa YHUCIIO,
CyMMa BEKTOpPOB, Pa3JIOKEHHE BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
CkansipHoe IpOU3BEICHUE BEKTOPOB.

TeopeTuKO-MHOXKECTBEHHbIE NMOHATUA. MHOXECTBO, JJIEMEHT MHOXECTBA.
3ajaHle MHOKECTB MEPEUYUCIECHUEM IJIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM.
[TogmuoxkecTBO. OOBEIMHEHNE U TIEPECECUCHUE MHOXKECTB.

JuieMeHTbl JOTMKH. Ornpenenenne. AKCMOMBI U TeopeMmbl. Jloka3aTenbCTBO.
JlokazarenbcTBO OT mpoTuBHOro. Teopema, oOpatHass panHou. Ilpumep wu
KOHTPIPHUMED.

[ToHsiTHE O PAaBHOCUIIBHOCTH, CJIEIOBAHUH, YIOTPEOIEHUE JOTUYECKUX CBS30K €CIH
.., TO ..., B TOM ¥ TOJIbKO B TOM CJIy4ae, JIOTHYECKHUE CBSA3KU W, WJIU.

I'eomeTpust B ucropuveckom pasputum. Ot 3emiemepus k reomerpuu. [udarop
n ero mkona. Panec. Apxumen. IloctpoeHue npaBUIIBHBIX MHOTOYTOJIBHUKOB.
Tpucekuus yria. KBagparypa kpyra. Y asoenue ky6a. Mcropus uncna m. 30510T0€
ceuenne. «Hawamay EBxmmpna. JI. Duinep. H. U. JlobGauesckmii. McTopus maroro
IIOCTYJIaTaA.

N300peTeHne mMeTosia KOOPAMHAT, MO3BOJISIONIETO MEPEBOIUTh T€OMETPUUCCKUE
00BeKTHI Ha s3bIK anreOphl. P. Jlekapt u 1. @epma. [Ipumepsl pa3nuyHbIX CHCTEM
KOOPAMHAT Ha MJIOCKOCTH.



Conepxkanue o0vVIeHHS [ KJAacCC

1. HayanbHble reomeTpuueckue ceeaenusi. 10 u

[Ipocreiiime reomeTpuueckue (GUIyphl: MpsiMasi, TOYKa OTPE30K, JydY, Yrodl.
[TonsitTue paBeHcTBa reomerpuueckux ¢uryp. CpaBHEHHE OTpPE3KOB M YTJIOB.
W3mepeHue oTpes3koB, /UIMHA OTpe3ka. V3MmepeHue yrioB, rpajaycHas Mepa yria.
CMexHbIe U BEpTUKAIIbHBIE YTJIbl, UX CBOMCTBA. [lepneHIuKysipHbIE psSMBIE.

OcHOBHasi 1Leldb — CHCTEMAaTH3MPOBATh 3HAHMS YyYallUXCS O MPOCTEUIINX
reoMEeTPUUECKUX (PUrypax M UX CBOIMCTBAX; BBECTU TOHATUE PABEHCTBA (UTYD.

2. TpeyroabHuKku. 17 4.

Tpeyronbuuk. I[Ipu3Haku paBeHCTBa TPEYroJbHUKOB. [lepneHAMKyNIsIp K MPsSMOH.
Menunanbl, OMCCEKTPUCHI U BBICOTHI TPEyroibHUKA. PaBHOOEIPEHHBIN TPEYTOJIbHUK
U €ro CBOMCTBA. 3a/1a4u HA TTOCTPOCHUE C MOMOIIBIO TUPKYJIS U TUHEHKH.
OcHOBHasI TIeJTb — BBECTHU MOHATUE TEOPEMBI; BBIPA0OTATh YMEHHUE JOKA3hIBATh
PaBEHCTBO TPEYTOJILHUKOB C TIOMOIIbIO M3YYEHHBIX TPU3HAKOB; BBECTH HOBBIM
KJIacC 3a/1a4 — Ha NOCTPOEHUE C MO MOIIBIO [IUPKYJIS U TUHEHKH.

3.IlapajieabHble npsmbie. 13 4.

[Ipu3HaKu napayIeNbHOCTH MPSAMBIX. AKCMOMa NapajuIesIbHbIX NpsMbIX. CBoOWCTBa
NapaJJIENbHBIX IPSIMBIX.
OcHOBHas 11€JIb — BBECTH OJTHO U3 BAXKHEUIINX ITOHATHNA — IOHATHE NapAJIIIEIIbHBIX
NpSMBIX; JaTh MEPBOE MPEACTaBICHUE 00 aKCMOMAaX M aKCMOMAaTHYECKOM METOJIE B
T€OMETPHUHU; BBECTU aKCUOMY MapaJIICNIbHBIX MPSIMBbIX.
4.CoOTHOLICHUSI MEKIY CTOPOHAMM M yIJIaMM TpeyrojbHuka. 18 u.
Cymma yriioB TpeyrojibHuka. COOTHOLIEHUE MEXAY CTOPOHAMU U YIJIaMHU
TpeyroyibHuKa. HepaBeHCTBO TpeyronbHuka. [IpsMoyrosibHbie TPEYTrOJIbHUKH, UX
CBOMCTBA M IPU3HAKU PAaBEHCTBA. PaccTostHue OT TOUKM A0 npsmou. Paccrosinue
MEXIy NapajlIeIbHbIMU MPAMBIMU. [IocTpoeHME TPEYTOIBHHUKA IO TPEM SJIEMEHTAM.
OcHOBHasi LeIb — pPACCMOTPETh HOBBIE MHTEPECHBIE M Ba)XHBIE CBOMCTBA
TPEYTOJIbHUKOB.

5. [loBTOpenue. Pemenue 3aaa4y. 104

Conepxkanue o0viyeHHss 8 KJace

1. YerpipéxyroabHuku. 144

MHOTroyroibHUK, BBITYKJIBIN MHOTOYTOJIbHUK, YEeThIPEXYTOJbHUK.
[Tapannenorpamm, ero coiicTBa U npusHaku. Tpaneuusd. [IpsmoyroibHuK, pomO,
KBaJpart, ux cBorictBa. OceBas U LIEHTpaJbHAsi CHMMETPHUHU.

OcHOBHas 1eNb — M3Yy4YUTh HauOoyiee BaXKHbIE BUABI YETHIPEXYTOJIBHUKOB —
napajuiesIorpamMm, MpsIMOYTOJIbHUK, POMO, KBaapat, Tpareuus; 1aTh MpeICTaBICHUE
o (purypax, obmagaroNMX 0CEBOM WM IEHTPATLHON CUMMETPHUH.

2.11nomane. 14 4.



[lonsTne Muiomanu MHOrOyrosiabHUKa. [lnomany npsmMoyrojsHuKa,
napajuiesorpaMmma, TpeyrojiabHuKa, Tpanenuu. Teopema [Iudaropa.

OcCHOBHasl 1IeNb - PAaCUIMPUTh U YIIIyOUTh MIOJIy4E€HHBIE O - 6 Kilaccax
IPEICTaBICHUS y4yaluxcs 00 U3MEPEHUH U BBIUMCIICHUH IIJIOLIA/1€H; BEIBECTH
(GopMyIibl IIIOMAAEH NPAMOYTOJIbHUKA, TapajliIeIOrpaMMa, TPEYroJIbHUKA,
Tpaneuuy; JoKa3aTh OJHY U3 [VIaBHBIX TeOpeM reomeTpun — teopemy [ludaropa.
3. [logoOHbIe TPeyroabHUKU. 19 4.

[TogoGubie TpeyronbHUKU. I[Ipu3Haku mnojgoOus TpeyroibHUKOB. I[lpuMeHeHue
nos00us K 0Ka3aTelbCTBY TEOPEM U pelleHHIo 3a1a4. CHHYC, KOCUHYC U TaHTE€HC
OCTPOTO yIJia MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

OcHOBHasi 1I€JIb — BBECTU IMOHATHE TMOJOOHBIX TPEYTOJIbHUKOB; PACCMOTPEThH
MPU3HAKU MOJ00US TPEYTrOJIbHUKOB M WX MPUMEHEHHUs; CIeNaTh MEpBbIA IIar B
OCBOCHUH YYAIIUMUCSA TPUTOHOMETPUUECKOTO anmnapara TeOMETPUH.

5. OkpyxkHOCTBb. 17 4.

B3anmuoe pacnonoxeHue npsaMoi U okpykHOcTH. KacaTtenbHas K OKpYKHOCTH, €€
CBOMCTBO W mpu3HaK. LleHTpanbHbIe U BIHMCaHHBIC YIUIBl. YeThipe 3aMeuarelibHbIC
TOYKU TPEYTOJbHUKA. BrimcanHas u onucanHas OKpY>KHOCTH.
OcHOBHas 11eJ1b — PaCHUIMPUTh CBEACHUS 00 OKPYKHOCTH, ITOTYUYCHHBIC YIAIIIUMUCS
B 7 Kiacce, M3y4ynTh HOBBIC (DAKThI, CBSI3aHHBIE C OKPYKHOCTHIO; MO3HAKOMHUTH
YYaIIUXCs C YeTHIPhMS 3aMeUaTeIbHBIMU TOUYKaMH TPEYTOJIbHHUKA.

5. [loBTOpenue. Pemenue 3a1a4. 4 4

Conepxkanue o0ydenuss 9 Kiacc

1. Bextopsbl. 8uacos

[lonarne BekTopa. PaBeHCTBO BeKTOpOB. CIOKEHHE W BBIYUTAHHUE BEKTOPOB.
YMHO)KEHME BEKTOPA HA YUCIIO.

OcHoBHasi 1e/b - (OPMYIUPOBATH OMNPEACICHHUS W WIUTIOCTPUPOBATH MOHSITHS
BEKTOPA, €ro JJIMHBI, KOJUIMHEAPHBIX U PAaBHBIX BEKTOPOB; MOTUBUPOBATH BBEJCHUE
MOHATHM W JEUCTBHUM, CBSI3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIMMHU IIPUMEPAMHU,
OTHOCALIUMUCA K (PU3NYECKUM BEKTOPHBIM BEIUYMHAM; MPUMEHATH BEKTOPHI U
JEUCTBUS HAJl HUMU [IPU PELICHUHU F'€OMETPUYECKUX 3a1a4

2.Metoa koopaunar. 10 4

PaznoxeHnne BeKTOpa 1Mo ABYM HEKOJUIMHEAPHBIM BeKTOpaM. KoopauHaTel BEKTOpA.
[Ipocreimme 3agaum B KOOpAMHATaxX. YPaBHEHHUS OKPYKHOCTH U MPSIMOMU.
[IprumeHeHne BEKTOPOB U KOOPAMHAT MPU PEIICHUN 3a/1a4.

OcHOBHas 11eJIb — HAay4YUTh YYalllUXCS BBIMOJHATH JCHUCTBUS HaJl BEKTOPAMH Kak
HaIpaBJICHHBIMU OTPE3KaMH, YTO Ba)XXHO JIJIi NMPUMEHEHHUS BEKTOPOB B (PU3HKE;
MMO3HAKOMUTh C HCIOJIb30BAHUEM BEKTOPOB M METOJIa KOOPJIUHAT MPHU PEUICHUU
r€OMETPUUECKUX 3a]1a4.

3.CooTHOIIEHNST MeXKIAYy CTOPOHAMM W YrJaMu TpeyrojbHuka. CkajsipHoe

npousBeaeHue BeKTopoB. 11 4.



CuHyC, KOCMHYC M TaHIeHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Pemenue
TPEYroJbHUKOB. CKaJsIpHOE IIPOM3BEICHUE BEKTOPOB U €ro INPHUMEHEHUE B
reOMETPUYECKUX 3aJadax.

OcHOBHas 1IeIb — Pa3BUTh YMEHHE YYAIIUXCS NPUMEHSATh TPUTOHOMETPUUYECKUN
anrapar IIpu PeIIeHUH T€OMETPUIECKUX 3a/1a4.

4.]l1MHA OKPYKHOCTH M IJIOIIAAb Kpyra. 12 4.

[IpaBuibHBIE MHOTOYTOJABHUKU. OKpPYKHOCTH, OINKMCAHHAs OKOJO MPaBUIBLHOTO
MHOT'OYTOJIbHUKA U BIIMCaHHas B HeTO. [locTpoeHue npaBuiIbHBIX MHOTOYTOJIbHUKOB.
Jlnuna okpyxHoctu. [lmomans kpyra.

OcHoBHast 1enb — pacliMpuTh 3HAHUE YYalIMXCS O MHOrOYrOJbHUKAX;
pPacCMOTPETh MOHSATUS IJIUHBI OKPYKHOCTH W TUIOIIAANA Kpyra U (GOPMYJIBI I UX
BBIYUCIICHUS.

5.J]IBM:keHus1. 8 yacoB

OTtoOpaxkenue tuiockoctu Ha ceds. [lonstue amwxkenus. OceBas M LEHTpabHAS
cummMmeTpud. [lapamensHbiit nepenoc. [loBopot. Hanoxenns u nBuxeHus.
OcHOBHasl  1leJIb — I[O3HAKOMUTh y4YallUXCi C IOHSATHEM JIBUKEHUS U €ro
CBOMCTBaMM, C OCHOBHBIMH BHJIaMU JIBU’KEHUH, B3aUMOOTHOILIEHUSIMU HAJIOKEHUH U
IBYKEHUH. [IBHKEHHE IUIOCKOCTH BBOAMUTCA KaK OTOOpa)keHHE IJIOCKOCTH cels,
COXPAHAIOIIEE PACCTOSIHUE MEXKAY TOUKAMHU.

6. OO0 akcmomax reomeTpuu. 2 yaca

becena 00 akcMoMax reoMeTpuu.

OcHoBHasg Lenp — pAarh Ooisiee INIyOOKOE NPEACTABICHUE O CHCTEME aKCHOM
IUTAHUMETPUH W aKCMOMAaTW4YecKoM MeToze. B maHHON Teme pacckas3biBaeTcs O
pa3IMYHBIX CHCTEMax aKCHOM T€OMETPHH, B YACTHOCTH O PA3UYHBIX CIIOCOOax
BBEJICHUS TIOHATHUS PaBEHCTBA QUTYP.

7. HavaabHble cBeeHHS] U3 CTepeoMeTPUH. 8 4acoB

[Ipenmet crepeomerpun. ['eoMmeTprueckne Tena u MOBEPXHOCTU. MHOTOTpaHHUKU:
npu3Ma, napajuieJenune 1, nupamuaa, Gopmys A BEIYUCICHUS uX 00beMoB. Tena u
MOBEPXHOCTHU BpAIlIEHUS: IIIIIMHAP, KOHYC, cdepa, map, GopMyIbl 17151 BBIYUCICHUS
UX IUIONIA/IeN TOBEPXHOCTEN U OOBEMOB.

OcHOBHas 11eJ1b — JIaTh HauYaJbHOE MPEICTABICHHUE O TeJlaX U MOBEPXHOCTSX B
POCTPAHCTBE; TO3HAKOMHTD YUAIINXCS C OCHOBHBIMH (POPMYIIamMu JIsl BBIYUCIICHUS
IUIOIaeH MOBEPXHOCTEN 1 0OBEMOB Tell.

8. [loBTOpenue. Pemenne 3agau. 9
3.

4. TemaTH4ecKoe INJIAHUPOBAHHE, B TOM YHCJI€ C YYeTOM IMPOrpaMMbl
BOCHUTAHMS € YKa3aHHEM KOJHYeCTBA 4YaCOB, OTBOJMMBIX HA OCBOEHHE
KaK10Hd TeMbI
B 7 kjacce 68 yd4eOHBIX 4acoB M3 pacyeTa 2 y4eOHBIX yaca B HEJEIO,
B 8 kiacce 68 ydeOHBIX yacoB U3 pacueTa 2 yueOHBIX Yaca B HEJICIIO,

B 9 kyacce 68 y4eOHBIX 4acoB U3 pacueTa 2 y4eOHBIX Yaca B HEJEINO.



7 KJIacc

Paznen Koa - Tembl Koa - OcHoOBHBIE BHAbI OcHOBHBIE
BO BO AeSITeJIbHOCTH 00Y4YalOIIUXCsl | HaNpaBJeHUs
4acoB 4acoB (Ha ypOBHe y4eOHBIX BOCIIUTATEIbHOM
aeiicTBUIA) NeATEJIbHOCTH
1. Havanbupie | 10 [[Ipamas u otpe3ok JIyu u 2  |OGbsCHATE, YTO TAaKOE OTPE3OK, Jyd, 1,34
reoMeTpu4ecK YTOJL yroJ, Kakue (UIypbl Ha3bIBAIOTCS
2 [PaBHbBIMU, Kak CpaBHUBAIOTCA u 5 7
He CBeJleHUs CpaBHEHHUE OTPE3KOB U YTJIOB. H3MEpSIOTCA OTPE3KH H YTITbI, HTO TAKOS ,
3mMepeHne OTpe3KOB 3 |rpamyc u rpagycHas mepa yria, KaKoii 3,4,6
M3MepeHune yrios. YrOJl Ha3bIBAE€TCS MPAMBIM, TYIMbIM,
OCTPBIM, pa3BEPHYTBIM, YTO TaKoe
[lepnenuKyIsIpHBIC TIPSIMBIE. 3  |cepennHa OTpeska M GHCCEKTpHCA yIia, 2,5
KaKu€ YTJIbI HAa3bIBAIOTCA CMEKHBIMHU U
Pemtenne 3amau 1 KaKue BEPTHKAJIbHBIMU, 14,7
(dopMynHpoBaTF W OOOCHOBBIBATh
KOHTpOJ’IbHaﬂ paﬁOTa 1 YTBCPIKACHHUA O CBOMCTBAaX CMEKHBIX U 5

Nelmo teme «HavaanHbIE
reoMeTpu4yecKue CBeIeHus1

BEPTUKAJIbHBIX  YIJIOB;  OOBSCHATH,
Kakue HpsIMbIe Ha3bIBAIOTCS
MepHECHANKYISIPHBIME; (DOPMYIIUPOBATH
1 0OOCHOBBIBATH  YTBEPXKJIEHHE O
CBOMCTBE JBYX HPSMBIX,
MepICHANKYIISIPHBIX K TpeTheH;
n300pakaTh U PaCIO3HABATh YKa3aHHBIC
mpocreiimue (Urypel Ha depTexax;
pemiaTe 3ajaun, CBS3aHHBIE C ITHMH
MpocTedumMu GUrypamu




2. TpeyroibHuk
|

17

[TepBbIii MpU3HAK PAaBEHCTBA
TPEYTrOIbHUKOB.

MCI[I/IaHLI, 6I/ICCCKTpI/ICLI u
BBICOTBI TPCYT'OJIbHUKA.

Bropoii u TpeTuil npu3Hak
PaBEHCTBA TPEYTrOJIbHHUKOB.

3amaun Ha TOCTPOEHUE

Penrtenue 3amau

KonTtpoubHas padoraNe2 mo
Teme «IIpusHaku paBeHcTBa
TPEYroJabLHUKOB»

OOBsICHATS, Kakas ¢urypa
Ha3bIBACTCSl  TPEYrOJbHUKOM,  4TO
TaKOe BEPLIMHBI, CTOPOHBI, YIIbl H
MepUMETp  TPEYroJibHHKa,  Kakou
TPEYroJIbHUK Ha3bIBACTCSI
paBHOOEIPEHHBIM u KaKoi
PaBHOCTOPOHHUM, Kakue
TPEyroJbHUKA HA3bIBAIOTCS DPAaBHbI-
MH; M300pakaThb M pacro3HaBaTh Ha
Yyeprekax TpPEYroJIbHUKH W X
SJIEMEHTBI; (bopMyIMpOBaTH u
JIOKa3bIBaTh TEOPEMBI O IpPH3HAKaX
paBeHCTBa TPEYrOJIbHUKOB;
OOBSICHSITS, 4TO Ha3bIBACTCS
MEePHEeHANKYISIPOM, TIPOBEAEHHBIM U3
JJaHHOW TOYKM K JaHHOW TPSMOU;
dbopMynupoBaTh M JIOKa3bIBaTh
TEOpeMy O MEepPHeHIMKYIsApe K
NpsIMOM; OOBSICHATH, KaKhe OTPE3KH
Ha3bIBAIOTCS MeIMaHOH,
ouccekTpucou " BBICOTOM
TpeyroibHUKa; (QOpMyIHpOBaTh H
JIOKa3bIBaTh TEOPEMBI O CBOWCTBaX
paBHOOEPEHHOTO TPEYroJbHUKA;
peiaTtb 3ajgayu, CBA3aHHBIC C
MpU3HAKAMHU paBeHCTBa
TPEYyroJIbHUKOB M CBOMCTBaMH
PpaBHOOEIPEHHOTO TPEYroibHUKA;
dbopMyarpoBaTh orpeziereHue
OKPYXHOCTH; OOBSCHITH, YTO TAKOE
LEHTpP, PaJuyC, XOpJa © AUAMETP
OKpPYXXHOCTH; pellaTh IpocTeiime
3a7a4d Ha TOCTpOeHue (MOCTPOCHHE
yIiia, paBHOTO AaHHOMY, ITOCTPOCHHE
OMCCEKTPHCHI yIiia, MOCTPOSHHE TIep-
NEHAUKYJIIPHBIX NPSAMBIX,
MOCTPOCHHUE CEPEIUHBI OTpe3Ka) W
Gouee CIIOKHBIE 3a1a4H,
UCIONB3YIOINE ~ YKa3aHHBIE  IIPO-
CTEeHIINe; COMOCTABIISTD MOTYYEHHbIH
pe3yibTar ¢ YCIIOBHEM  3ajJaui;
aHAJM3UPOBATH BOZMOXKHBIE CITydan

2,4,3

5,6,7

45,7

2,3,7

5,7

3.1apaienbH
ble NpsiMble

13

[Ipyu3Hakyu MapauIeTIbHOCTH
NIBYX IIPSIMBIX

Axcuoma nmapaJisiCJIbHBIX

dopmynupoBats orpejeNieHue
mapaJiiCIbHBIX TIPAMBIX; OOBSICHITE C
ITOMOIIIBIO PUCYHKa, KakKHnue Y1JIBI,
00pa30BaHHbBIE TIPH MEPECEUYCHUH IBYX

2,4,6

1,3,6




MPSIMBIX.

MIPAMBIX ceKymeﬁ, Ha3bIBalOTCA
HAKPECT JICKAITNMHU, Kakue

Pentenue 3amau

0THOCTOPOHHUMH u KaKue
COOTBETCTBCHHBIMH; (DOPMYIHPOBATH U

KontposnbHas pabora 1o teme
«[IapannenbHOCTb NPSAMBIX»

TOKa3bIBATh TEOPEMBI,

BBIpKAFOLI[HE MPU3HAKH
[apauiebHOCTH JABYX MPSIMBIX;
00BACHATb, YTO  TaKOE€  aKCHOMBI
TCOMETPUM U KaKHe aKCHOMBI YKe
HCITOJIb30BAIUCH paHee;
(hopMyIHpOBaTh AKCHOMY)
MapajuICIbHBIX TPSMBIX W BBIBOJHTH
crnencTBus U3 He€; (HoOpMynupoBaTh U
IOKa3bIBaTh TEOPEMBI O CBOWCTBAX
MapajuleibHBIX — OPSAMBIX, 0OpaTHbIC
TeopeMam 0 MpU3HAKAX|
[apauieibHOCTH, CBSI3aHHBIX C HAKPECT)
JIC)KAIIAMH,  COOTBCTCTBEHHBIMH W
OTHOCTOPOHHUMHU YTJIAMH, B CBSI3U C
PTHUM OOBACHSITH, YTO TAKOE YCIOBHE U
3aKIIIOYCHHAC TEOPEMBI, Kakas Teopemal
Ha3bIBACTCSI 0OPATHOM 10 OTHOIICHHUIO K
TAaHHOW Teopeme; OOBSICHATh, B YéM
3aKIJIF0YAETCsT METO]T JI0Ka3aTeIbCTBA OT
[IPOTHUBHOTO: (hopmyHpoBaThH u
IOKa3pIBaTh TEOpeMbI 00 yriax c
COOTBETCTBEHHO  MMapajuielbHBIMA  H
[epHICHANKYISPHBIME CTOPOHAMH;
[IPUBOJUTH [PUMEPHI HCIIOJIb30BAHUS
PTOro MeToja; peliarth 3aJa4yd  Ha
BBIUHCIICHHE, JI0Ka3aTeIbCTBO u
[OCTPOCHUE, CBSI3aHHBIC c
napajyIeIbHBIMU MIPSIMBIME

3,5,7

4.CooTHo1IE
HHUS MEXKTY
CTOPOHAMH
U yrJjaMu
TPeyroJbHI
Ka

18

CyMMa yTIJI0B TpEyrojbHHKA.

DopmynupoBaTh U JOKa3bIBATh
TEOpeMy O CyMME YIJIOB
TPEYrOJbHUKA U €€ CIEICTBUE O
BHEIITHEM YTJIE€ TPEYTOJIbHUKA,

COOTHOIIIEHHE MEXKTY
CTOPOHAMH U YIrilaMH
TPEYroJbHUKA.

1,4,6

MPOBOJINTD KIACCU(UKALIHNIO
TPEYTrOJIbHUKOB TI0 yTJIaMm;
(hopMyIHpOBaTh M JOKA3BIBAThH
TEOpPEMY O COOTHOIICHHUSIX MEXILY

KonTponbnas pabota mo
teme «CymMMa yriioB Tpe-
YTOJIbHUKA

3,5,7

CTOPOHAMH U YTJIaMH

TpeyroibHHKa (TIpsMoe M oOpaTHOe
YTBEP)KICHHUSA) M CIEICTBHS W3 HeE,
TeopeMy 0 HEpPaBEHCTBE
TpPEeyrojibHHKa, (OPMyNIHpOBaTh M|

[IpssMOyTroNbHBIE
TPEYTOJIbHUKH.

TOKa3bIBaTh TEOPEMBI O CBOMCTBaxX
MIPSIMOYTOJBHBIX TPEyroJIbHUKOB

[TocTpoeHne TpeyroybHUKA 110
TpPEM 3JIEMEHTaM

2,4

(IpSIMOYTOJIBHBI ~ TPEYTOJBHUK ~ C
yraom 30°, mpu3HAaKM paBEHCTBA
MPSIMOYTOJBHBIX ~ TPEYrOJbHUKOB);

Pentenne 3agau

5,7

(bopMyIHpOBaTh oTIpeieNIeHNs
[paccTOSHUA OT TOYKH JIO TIPSIMOM,

KonTponbHas pabora 1o
Teme « COOTHOLIEHUE MEXIY
CTOPOHAMH U yrilaMH
TPEYrOJIbHUKA»

3,6

PacCTOSIHUSL MEXIY NapajlleabHbIMU
MpsIMBIMM; ~ pellaTh  3aJayd  Ha
BBHIYMCIICHUS,  JI0Ka3aTelIbCTBO U

[TOCTPOEHHE, CBSI3aHHbIE c
COOTHOLUEHUSIMU MEKIY CTOPOHAMU U
yriaamu TPEYIrOJbHUKA, u

[PacCTOSTHUEM MEX[y MapajllelIbHBIMU
npsmeiMu.  [Ipn HeoOxommumocTn
MPOBOAUTH IO  XOJYy  pEIIeHUs
IOTIOJTHUTETbHBIE HOCTPOCHHUS,
COIIOCTaBIIATh MOJTyYeHHBIH
pe3yapTaT C YCIOBHEM 3aJadd, B

3agadax Ha IMOCTPOCHHUEC UCCICI0BATH




[BO3MOJXKHBIC Clly4au.

5.MoBTopenune.| 10 |[Ipocreiimmue ¢purypsl mianu-| 2 1,34
Pemenue METPHUHU: TIpsIMas, JIy4, YyroJl
3ajad4. TpeyronbHUKN 2 2,6,7
[ lapayieapHbIC IPSMbIC 2 3,7
IToroBast KOHTPOJIbHAS 1 )
pabora
0060011ar01IIee TOBTOPCHHE 1 5,7
8 kirace
Paznen Ko Tembl KoJ- OcHOBHBIE BH/IBI OcHoBHBIE
J-B BO AesITeJIbHOCTH HalpaBJIeHUA
0 yaco o0yyaromuxcs (Ha ypoBHe | BOCHHTATEJIbH
yac B Y4eOHbIX JieiicTBH) oit
0B AeSITeJIbHOCTH
1.Yerbipéxyroa | 14 | MHOrOyroJbHUKH. 1 OOBACHATD, YTO TAKOE JIOMaHasl, 157
BHUKHU quLIpexyr() JIbHUKU MHOT'OYT'OJIbHUK, €TI0 BEPIIWHEI,
CMCKHBIC CTOPOHBI, AJUAroHaJIu,
n300paxkaTb W paclo3HaBaTh
MHOTOYTOJIbHUKH Ha YepTexax;
IIOKa3bIBATh DJICMEHTHI MHOTI'O
YroJIbHHUKa, €ro BHYTPCHHIOIO H
BHEIIHIOKO obnacTu;
(hopMyupoBaTh ompenecHue
BBIITYKJIOT'O MHOTI'OYTOJIbHHKA,
n300paxkatb W paclo3HaBaTh
BBIITYKJIbIE u HEBBITYKJIbIE
MHOT'OYT'OJIbHUKH,
(bOpMyIHPOBATh U JOKa3bIBATH
YTBEpXKICHUS O CyMME YIJIOB
BBIITYKJIOT'O MHOTI'OYroJibHUKa H
CyMME €ro BHCIIHUX YTJI0B;
OOBSICHATh,  KaKHE  CTOPOHBI 2,47
Tlapanmesorpamm. 1 (BEepImIMHBI)  YETHIPEXYTOJIHHHUKA
Ha3bIBAKOTCs
_ MIPOTUBOMOJIOKHBIMH; 56
CaoiicTBa 1 (GopMyIupoBaTE  ONpEEIEHUS
napajuiesorpaMma. napajienorpaMma,  Tpameluy, 2,3
paBHo6ez[peHHc3H u 4,67
TprsHaku 1 PSIMOYTOJIEHOR Tpamewnui,
NpsSIMOYTOJTEHHKA, pomoa,
napajierorpaMma. . 5,7
KBaJIpaTa; n300paxkarhb u
Pewenne 3anau o reme 1 pacnosHaBaTh 9TH
«ImapaiIeIorpaMmm). “ICTHIPCXYTOJILHIKH, 3,4,6
dopMyspoBaTh ¥ J0Ka3bIBaTh
YTBEPKJCHUS 00 MX CBOWCTBAX M 12,7
Tpanenuns. CoiicTBa 1 NpU3HAKaX; pemarh 3aJa4d Ha
Tpaneuuu. BBIYUCIIEHUE, [O0Ka3aTeIbCTBO U 5,6
MOCTPOCHHE, CBSI3AHHBIC C ITHMH
3aza4u Ha TOCTPOECHUE. 1 N .
BUJIAMH Y4eTHIPEXYTOJIbHUKOB;
O6’I)$ICH$ITB, KaKnue JBC€ TOYKH 5 ! 7
IIpsIMOYTONbHUK. 1 Ha3bIBAOTCS  CHMMETPUYHBIMU
OTHOCHTEIIBHO MPSAMOM (TOYKH),B 134
PomMO u KBaJIpar. 1 KaKoM cirydae ¢purypa Ha3blBaeTcs 2,46




CgoiicTBa poM0a 1 KBajpaTa

OceBas 1 LeHTpaJIbHAA
CHMMETPHH

Pemenue 3agay.

KonTtpoabnasi padora Nel
1o Teme:
CYETBIPEXYT'OJIBHUKW»

CUMMETPUYHOM OTHOCHUTEIBHO
MpSAMO# (TOYKH) M YTO TaKOe OCh
(ueHTp) cUMMETpUH  (QUTYDHI;
MIPUBOJUTH  TPUMEPHl  GUTYD,
00amaromIx 0CceBoOi
(meHTpanpHOM) cHUMMeTpHueH, a
TaKkKe TpPUMEPHl  OCEBOH U
LIEHTPAJIBHOU CHUMMETPUI B
OKpy’KaroIei Hac 00CTaHOBKe

2,5

3,4,7

2.INnomane

14

Ilouarne mnuomagu
MHOTOYTOJIbHUKA.

IInomane MpsAMOYT'OJIbHUKA

IImomanse
napasienorpaMmma.

[Inomane TpeyrojbpHUKA.

[Imomane Tpaneunu

Haxoxxnenue miomaan
Tpanenuu.

Teopema [Iudaropa.

Pemenue 3ana4 ¢ momMoIIbI0
1. [ludaropa.

IToBTOpEHUE 1O TEME
«IIIOIAb

OOBSCHATH, KaK TPOU3BOJIUTCS
W3MEpPEHUE IUIomaaeH
MHOT'OYTOJIbHUKOB, KaKue
MHOTOYTOJIbHUKH Ha3bIBAIOTCA

PaBHOBEIMKMMH M KakKHe
PaBHOCOCTABJICHHBIMH;
(hopMyIMpoBaTh OCHOBHBIC

CBOICTBA IUIOMIAAEH U
BBIBOIUTH C HX IIOMOIIBLIO

(bopMmyIbl ionanen
IIPSIMOYTOJIBHUKA,
napajuIeIorpaMma,
TPEYrOJIbHUKA, Tpaneuuu;

(dbopMyIHpOBaTh U JTOKAa3bIBATh
TeopeMy 00  OTHOUICHHH
TUIOINAAeH TPEYroJbHUKOB,
UMEIONINX TI0 PaBHOMY YIIIY;
(dbopMyIHpOBaTh U JTOKAa3bIBATh
TEOpeMy [Tudaropa u
oOpaTHyI0  €if;  BBIBOAUTH
dbopmyny ['epona s riomanu
TPEYroJIbHUKA, pCuiaTh 3aJaqyn
Ha BBIUHCIICHHE u
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
dbopMmynamMu  Tiomaaed
teopemoii [Tudaropa

1,4,6

2,4

3,5,7

4,6

3,5

4,6,7

2,5,7




KonTtponbnas pabota Ne2 mo
TEME «TUTOIIA/Ib)

3. loxo0OubIe
TPeyroJbHUKHU

19

Omnpenenenue Mog00HbBIX
TPEYroJIbHUKOB.

OTHolIeHHE TUIONIaIeH
MOA00HBIX PUTYp

[TepBbIit mpU3HAK MOI00MS
TPEYroJIbHUKOB

Bropoii npusHak nogodus
TPEYTOJbHUKOB

Tperwnii npu3HaK mogo0us
TPEYroJIbHUKOB

Pemrenue 3agay Ha Bce
MIPU3HAKH TT0100US

KonTponbnas padora Ne3 no
teme: «I[logoOubIe
TPEYTOJIBHUKN

Teopema o cpenHent TMHUN
TPEYTrOJIbHUKA.

Pemenue 3amau co
CBOIICTBAMH MeJIHaH
TPEYroJIbHUKA

Teopema o
MPONOPIUOHATIBHBIX
OTpEe3Kax B IPSMOYTOJIbHOM
TPEYTrOJIbHUKE

HGHGHI/IG OTpPE3Ka B IaHHOM
OTHOIICHHH

[IpakTrueckoe MpuoKeHne
TPEYrOJIbHUKOB

CooTHolIeHHEe MEXITY
CTOPOHAMU U yTIIaMU
MPSMOYTOJIBHOTO
TpEYroJbHUKA

CuHyc, KOCUHYC M TaHT€HC
OCTpOro yria
MPSAMOYTOJIBHOTO
TPEYTrOJIbHUKA

Pemrenue 3agad mo reMme

OOBSACHATH MIOHATHE
MPOMOPIIMOHATIEHOCTH

OTPE3KOB; bopmyupoBaTh
ONpeACIICHUS MOJ00HBIX
TPEYroJIbHUKOB u
koa¢ unmenta noxoows;

(dhopMynupoBaTh U J0Ka3bIBATh
TEOpEeMbl: 00  OTHOILIEHUU
Ioaaein 10100HBIX
TPEYTOJIbHUKOB, O IpHU3HAKaX
nonobus TPEeyrojibHUKOB, O
CPEIHEW JIMHUU TPEYrOJIbHUKA,
0 IepeceyeH MeJuaH
TPEYroJbHUKA, 0
HNPONOPIUOHAIBHBIX OTPE3Kax
B IPSIMOYTOJIBHOM
TPEYTOJbHUKE; OOBSICHATH, YTO
Takoe MeToja 1noaolus B
3aJlayax Ha IIOCTPOEHHE, H
IPUBOAUTH PUMEPDI
OPUMEHEHHS 3TOr0 METO0Ja;
OOBSICHSTH, KaK MO>KHO
UCIIOJIb30BaTh CBOMCTBA
NOJOOHBIX TPEYroJbHUKOB B
U3MEPUTENBHBIX paboTax Ha
MECTHOCTH; OOBSICHSTH, Kak
BBECTU IOHATHE MOA00US AJIs
IPOU3BOJIBHBIX dburyp;
(dhopmynupoBaTh OINpeaeIeHIE
U WUIIOCTPUPOBATh TOHSTHS
CHUHYyCa, KOCHHyCAa U TaHIeHca
OCTPOTO yIJjia IpsIMOYTOJIBHOTO

TPEYTroJIbHHKA,; BBIBOJINTH
OCHOBHOE
TPUTOHOMETPHUECKOE

TO>K/IECTBO U 3HAUYEHMS CUHYCA,
KOCHMHYCa U TaHTeHca s
yrinoB 30°, 45°, 60°; pemats
3a/1a4M, CBsI3aHHEIE C TT0100HeEM
TPEYrOJIbHUKOB, JUISt
BBIYMCIICHHS 3HAYCHUH
TPUTOHOMETPUYECKUX
byHKIMI HCIIOJIb30BaTh
KOMITbIOTEPHBIE MMPOTPAMMBI

1,3,5

2,4

3,6

4,7

3,6

3,9,7




<MOJJOOHBIE TPEYTOITBHUKH
KontponsHas padora Ne4 o
reme: « [I[pumenenne
MPU3HAKOB TIOJ00US
TPEyroIbHUKOBY

4. OKpYyKHOCTH

17

B3aumHoe pacnionoxenue
IIPSIMOM U OKPYKHOCTH

KacarenbHast K OKpy>KHOCTH.
[TocTpoeHue kacarenbHOM K
OKPYKHOCTH.

I'panycHas mepa
OKPYKHOCTH

LleHnTpanbpHble U BIIMCAHHbIE
YTJIBL.

Teopema 0 BIMCaHHOM yrie
1 00 oTpe3Kax,

3aMeyaTeNIbHbIE TOUKU
TpeyrojabHuka CBOWCTBO
OMCCEKTPHUCHI yTIIa

3ameyarenbHbIE TOYKU
TpeyronbHuka CepeTuHHBIN
TIEPIECHIUKYIISAP

Teopema o Touke
nepecedeHust
BBICOT TPEYTIOJIbHUKA

BnincanHas OKpyKHOCTb.
OnucaHHasi OKPYXHOCTb.

Pemenne 3amay mo teme;
«OKpYKHOCTH)

KonTponbnas padora Ne5 no

TeMe: «OKpYKHOCTb»

Uccnenosath B3alMHOE
pacroyioKeHue  IpsSMoOu W
OKPYXHOCTH; (OpMYyIUPOBATH
ONPEACIICHUE KacaTelIbHOM K
OKPYXHOCTH; (OpMYyIUPOBATH
U JI0Ka3blBaTb TEOPEMBL: O
CBOMCTBE  KacaTelbHOM, O
IpU3HAKE KacaTelbHOW, 00
OTpe3Kax KacaTelbHbIX,
MPOBEIEHHBIX U3 OJTHOM TOYKH;
(dhopMynupoBathb TTOHSTHS
LEHTPaJIbHOTO yria U
rpayCcHOM Mepbl IyTU
OKPYKHOCTH; (POPMYIIHPOBATH
U JI0Ka3bIBaThb TEOPEMBI: O
BIIMCAaHHOM yrie, 0
POU3BEICHUU OTPE3KOB
IEPECEKAIOIINXCS Xopz;
(dhopMynupoBaTh U J0Ka3bIBATh
TEOPEMBI, CBs3aHHbIE C
3aMeyaTebHbBIMU TOYKaAMHU
TPEYroJbHUKA: O OHCCEKTpHCe
yria W, Kak CIEICTBUE, O
repeceyeHuu OuccekTpuc
TPEYTOJIbHUKA; O CEPEAUHHOM
MEPIEHIUKYISIpe K OTPE3KY M,
KaK CJIEJICTBUE, O IEPECCUCHNN
CepeIMHHBIX

NEPIIEHIUKYIIAPOB K CTOPOHAM
TPEYTrOJbHUKA; O MEPECEUEHUU
BBICOT TPEYrOJIbHUKA;
(hopmynupoBaTh OMNpPECICHUS
OKpPY>KHOCTEH, BIIMCAHHOW B

1,4

3,4,6

1,2

2,5,7

3,5,6




MHOTOYI'OJIbHUK M OIMCAaHHOU
OKOJIO MHOTOYT'OJIbHUKA;
(GopMyIMpOBaTh U OKa3bIBaTh
TeOpeMbl: 00  OKPY)KHOCTH,
BIIMCAHHOM B TpEyrojbHUK; 00
OKPY>KHOCTH, ONMCaHHOU
OKOJIO TPEYTOJIbHUKA; 0
CBOMCTBE CTOPOH OIIMCaHHOI'O
YETBIPEXYTOJIBHUKA, 0
CBOMCTBE YIJIOB BIIMCAaHHOI'O
YEeTBIPEX YrOJbHHUKA; pellarh
3a1a4u Ha BBIUHCJICHUE,
JI0Ka3aTeJIbCTBO U IMIOCTPOEHHUE,
CBA3AHHBIE C OKPYXHOCTBIO,
BIIMCAHHBIMA M OIHCAHHBIMU
TpEYroJabHUKaMHU u
YETBIPEXYTOJIbHUKAMH;
UCCIIEI0BATh CBOMCTBA
KOH(UTrypauui, CBSI3aHHBIX C
OKPY’KHOCTBIO, C IIOMOILBIO
KOMIIBIOTEPHBIX ITPOTrpamMM

5.IToBTOpeHHe. 4 | PemreHue 3a7a4 1o TeMam 1 1,35
Pemenue 3agau «UETBIPEXYTOJILHUKUY,
«TUTOIIA]TH)
Pemenne 3amad mo Teme 1 2,4,6
«OKPYKHOCTBY
HrtoroBast KOHTpOJIbHAS 1 5
pabora
Hrorosoe nmosTopeHue 1 3,7
9 knace
Pasznen Koua Tembl Koua OcHOBHBIE BUbI OcHOBHBIE
-BO -BO e TeJIbHOCTH HaNpaBJIeHUSs
4acoB 4acoB o0yyaromuxcs (Ha BOCIIMTATEIbHOU
YPOBHeE YueOHbIX AeATeJIbLHOCTH
AefcTBUIl)
1. 8 [TonsiTre BekTOpa. 1 dopmyIHpoBaTh 1,3
BexTopbl PaBeHCTBO BEKTOPOB. 1 oTnpeaeNneHus u 5,7
Cnoxenue u 3 WJUTFOCTPUPOBATH 3,4
BBIUMTAHUE BEKTOPOB. MOHATHSI  BEKTOpa, €ro
YMHOXEHUE BEeKTopa 2 JUIMHBI, KOJUIMHCAPHBIX U 1,2
Ha YHCIIO0 PaBHBIX BEKTOPOB;




[Ipumenenue MOTHUBHPOBATh BBEICHUE 3,7
BEKTOPOB K PELIEHUIO MOHATUH W JEHUCTBUHU,
3a1a4 CBSA3aHHBIX
c BEKTOpaMHU,
COOTBETCTBYIOIIMUMH
puMepamu,
OTHOCSILIUMHUCS K
(U3NYECKUM BEKTOPHBIM
BEJIMYMHAM; IPUMEHSTH
BEKTOPBI U JECHCTBHS HAJl
HUMU TpU  PELICHHUH
T€OMETPUUYECKHX 3a/1a4
2.Metoxa 10 Paznoxxenue BekTopa OOBICHATD nulld
KOOPAUHAT 0 JIByM WJUTIOCTPUPOBATH
HEKOJUIMHEApHbIM HNOHATUS MPAMOYTOJIBHOM
BCKTOpaM CHCTCMBI KoOpAuHaT, | 3,7
Koopaunatsl BekTopa KoopAHHAT  TO9KH H
KOOPJIMHAT BEKTOPA;
I[Ipocreiimye 3a1a4u B BBIBOZIUTH u
KOOp/MHATAX. UCII0JIH30BATh npu 56
pelIeHun 3a1ay | 4
YpaBHeHue (bopMyIIEI
OKPYXXHOCTH 1 KOOpAUHAT CEpEaNHEI
HpAMOHU. OTpe3Ka, JJIMHBI BEKTOPA,
Hcnonb3zoBanue paccTosIHUSA
YpaBHEHUU MEXAY IBYMSI TOUKaMH,
OKPY>KHOCTH U YPaBHEHUSI OKPYKHOCTH
MPSIMOU PU PELICHUU U IPAMO
3a7ad4.
Pemenune 3amau«
MeTto KOOpauHATY
KonTponbnas pabota
Nelno teme: « Meton
KOOpJUHATY
3.CooTHoO1IE 11 Cunyc, Kocunyc, DopMyIupoBaTh u 1,3
HHUSI MEXKTY TaHTEHC yTJIa. WJUTIOCTPUPOBATH
CTOPOHAMH Teopema o mIomau onpeneneHus CUHYyca, 25
U yrjaMu TpeyTONBHUKA. KOCHHYCA, TaHreHcaO u
TPeyroJbHI TeopeMma CHHYCOB. KOT?CB;HFeHca yraoB ot 0 10 46
Ka. 180°; BBI-BOJUTH
Teopema KOCMHYCOB. 1,7
CkansipHoe OCHOBHOE
Pemmenue 2,6
npou3BeaeH TPUTOHOMETPHUIECKOE
TPEYTOJIbHUKOB.
He BEKTOpPOB TOXKIECTBO U (HOPMYIIBI
CkaysipHOe . 3,7
MIPUBEICHNS,
MIPOU3BEJICHUE
(hopMynupoBaTh u
BEKTOPOB.
JTIOKa3bIBATh TEOPEMBI
Pemenne 3anad. 1,4,6




KontponbHas padota CHHYCOB U KOCHHYCOB, 5
NeZno Teme: MNPUMEHITh  UX  TPH
«CooTHOIEHUs peleHnn
MEXy CTOPOHAMHU U TPEYTOJbHUKOB;
yriiamu OOBSICHATB, KaK
TPEYroJbHUKA. UCTIOIB3YIOTCS
CkansipHoe TPUTOHOMETPHUYECKHUE
IIPOU3BE/ICHUE (bopmyIbl B
BEKTOPOB» WU3MEPUTEIIBHBIX paboTax

Ha MECTHOCTH;
(hopmynupoBaTh
OTIpeIeIeHuUs yria
MEXIy BEKTOpaMH H
CKaJIIPHOTO
IIPOM3BE/ICHUSI BEKTOPOB;
BBIBOJIUTH bopmyy
CKaJIIPHOTO
IPOM3BEICHUS gyepe3
KOOpJIMHATBl  BEKTOPOB,
(bopmynHpoBaTh u
000CHOBBIBaTh
YTBEPXKICHHE 0
CBOWCTBaX  CKaJSIPHOTO
IPOU3BEICHUS;
UCIIOJIb30BaTh CKAJSIPHOE
NPOM3BE/ICHUE BEKTOPOB
IIPH PEIICHUU 337124
4 Jlauna 12 [IpaBunbsHbIE dopMynHpoBaTh 15
OKPYKHOCTH MHOTOYTOJIbHUKHU. OIpeIeIICHUE
U IJI0IIA/Ib OKpYKHOCTS, NPaBUIIBHOTO 34
Kpyra OIIMICAHHAS T MHOTOYTOJIbHHKA,
BIIMCAHHAs OKOJIO ¢opmymposats "
NPABHITBHOTO J0Ka3bIBaTh TEOPEMBI 00
MHOTOYTOJIbHHKA OKpY’KHOCTAX,
OTHMCaHHOM OKOJIO 57
DopMynEL AT MIPABIIILHOTO
BBIYMCIICHHS TTOIIA M MHOTOYTOIIbHIKA H
MPABHIEHOTO BIIMCAHHOH B  HETO;
MHOTOYTOJIbHHUKA, €r0 BBIBOIATE 1
CTOPOHEI, paTHyca HCIOJIb30BaTh (OPMYJIbI
BIHCAHHOI IE BBIUMCIICHUS
OKPYKHOCTH VIO TIPAaBUIBHOTO
Pelmene 3amad Ha MHOTOYTOJIbHUKA,  €ro
OKPYHOCTD. CTOPOHBI W  paamyca

JlinHa OKpYKHOCTH.

BIIMCAHHOW OKPYXXHOCTH;
pemath  3aJa4d = Ha
IIOCTPOCHUE IIPABUIIBHBIX
MHOT'OYTOJIbHUKOB;

OOBSICHATD MIOHSTHSA
JUIMHBl OKPY’KHOCTH U
IJI0LIAN Kpyra;
BBIBOJIUTH (OPMYIIBI ISt




[lmomane kpyra.
U IUIOIIA/Ib KPYTOBOT'O
CEKTOopa.

Pemenue 3amau Ha
TJI0IIAAb KpyTa.

Konrponbnas padora
Teme: «/lmunaa
OKPYXHOCTH U
TJIOMIAh KPyTray

BBIYMCIICHUS JUTAHBI
OKPY)KHOCTH U JUIMHBI
JyTH, TUIOLIaIH Kpyra H
TUIOIIA /T KPYTOBOT'O
CEKTOpa; MPUMEHSTh ITH
(hOopMyIIBI TIPU peIICHUH
3a7a4

5. ABuaxennst [TonsiTve NBUKEHUS. OOBSICHATH, YTO TaKOE 34
CBoliCTBa JBIKEHUI 0TOOpaKeHHE IUIOCKOCTH 2.6
TapannensHsit Ha ce0s ¥ B KAaKOM ciIydae 127
MIEPEHOC U MTOBOPOT. OHO Ha3bIBACTCA
Pewerye 3a1ad 1o JBUKEHUEM  ILJIOCKOCTH; 57
Teme JIBIDKEHIE. OOBSACHATH, UYTO TaKoOe
KonTpobHas oceBast CUMMETPUS, 5
padora Ne4 HeHTpaIbHad
«/IBHKEHHE» CUMMCTPHA,
napajuleIbHBI  TIEPEHOC
u MOBOPOT;
000OCHOBBIBaTh, 4YTO JTH
OTOOPaKEHHS TIIIOCKOCTH
HA  cebs  ABIAIOTCA
JIBUKCHUSIMU;
OOBSCHSTH, KAKOBA CBS3b
MEXIy JABWKCHHUSIMH W
HAJI0KEHUSIMU;
WJLTIOCTPUPOBATH
OCHOBHBIE BU/IBI
JIBMOKEHHH, B TOM YHCIIE C
MOMOILBIO
KOMITHIOTEPHBIX
Iporpamm.
6.Hauaapn [Ipeamer OOBSICHATD, UTO TAKOE 2,3,4
ble CTEPEOMETPHHU. MHOTOTPaHHUK, €ro
CBeJIeHUs U3 MHOTrOorpaHHHKHU. rpaHu, p€opa, BEpIINHBI, 47
cTepeomMerp ITpusma. dopmyna JMaroHaH, KaKou 6,7
uH JUTSL BBIYMCTICHUS MHOTOTPaHHUK
00bEMa MPU3MBI. Ha3bIBACTCS BBIMYKJIBIM,
HI/IpaMI/II[a. YTO TaKO€ N-yroJibHas 1,2
IIpaBunpHas pu3ma, €€ OCHOBaHU,

nupamuia. dopmyna
JUISL BBIYMCIICHUS

OOKOBBIE TPaHU U
O0KOBbIE pEOpa, Kakas




00bEMa MUpaMU/IBI.
Tena BpaieHus.

DopmyJibl TJIOMIAACH.

IIOBEPXHOCTEU U
00bémoB. Lunmuump,
KOHYC, TI1ap.

MpU3Ma Ha3bIBaeTcs
IIPsIMOM U KaKasi
HaKJIOHHOMH, YTO TaKoe
BBICOTa TIPU3MBI, KaKast
mpu3Ma Ha3bIBAeTCs
napajuiesIenune oM u
KaKo mapajuiesienurnet
Ha3bIBaeTCs
IPSIMOYTOJIBHBIM;
(bopMynHpOBaTh U
000CHOBBIBaTh
YTBEPKJICHHS O CBOMCTBE
IyaroHaieu
napajuieJienunesaa u o
KBaJlpaTe JuaroHaiu
MPSIMOYTOJIBHOTO
napasuieNenumnena;
O00BACHATH, YTO TAKOEC
00BEM MHOTOTPAaHHUKA,
BBIBOJIUTH (C ITOMOIIBIO
npunnumna Kapanbepn)
dbopmyiry o0bEMa
IPSIMOYTOJIBHOTO
napasuieenunena;
OOBSACHATH, KAKOU
MHOTOTPaHHUK
Ha3bIBACTCS TUPAMUJION,
YTO TaKO€ OCHOBAHHUE,
BEpILIMHA, OOKOBbIE
rpaHu, O0OKOBBIE pEOpa 1
BBICOTA MTUPAMH/IBI, KaKast
MUpaMU/Ia Ha3bIBACTCS
MIPaBUIIBHOM, YTO TAKOE
anodema nmpaBUIbHON
MTAPAMHJIBI, TPABOIUTH
bopmyiny o6bEMa
MAPaMHUJIBI; OOBSICHSTH,
KaKoe TeJI0 Ha3bIBaeTCs
HUITUHIPOM, YTO TaKOe
€ro OCh, BBICOTA,
OCHOBaHWUsI, PaJInyC,
O0KOBas MOBEPXHOCTb,
oOpasytomue, pa3BépTKa
OOKOBOI TOBEPXHOCTH,
KakuMu GpopmyaamMu
BBIPAXKAIOTCS 00BEM U
IUI0IIa s OOKOBOK
MMOBEPXHOCTHU IIUIHH]IPA,
00BACHATH, KAKOE TEJIO




Ha3bIBACTCSI KOHYCOM,
YTO TaKOE €ro OCh,
BBICOTA, OCHOBAHUE,
OOKOBast MOBEPXHOCTD,
oOpasyroniue, pa3BépTKa
OOKOBOI TIOBEPXHOCTH,
KakuMU (HopMyITaMu
BBIPAXKAIOTCS 00BEM
KOHYCa U TUIOIIA/Ib
OOKOBOI TOBEPXHOCTH;
OOBSICHSATH, KaKas
TIOBEPXHOCTh Ha3bIBACTCS
cdepoii 1 Kakoe TeJo
Ha3bIBACTCSI IAPOM, YTO
TaKO€ PagUyC H JTHAMETP
cthepsl (1mapa), KAKUMH
bopmynamu
BBIPAKAIOTCS 00BEM
nrapa ¥ riomanb chepsr;
n300pakaTh U
pacro3HaBaTh Ha
PHCYHKaX MPU3MY,
napaieNenurne/,
nUpaMUIy, HITAHID,
KOHYC, II1ap




7.00 2 O0 akcuomax
aKCHOMAX
IJIAHUMETP
1197

IIAaHUMETPHUN

1,3,7

8.IloBTOpEH 9 [TapamnensHbie
ue. Pemenue IIpsIMBbIE

3aaa4 TpeyroybHUK.
Penrenue 3amau.

OKpy>KHOCTb.
Penrenue 3amau

YeTbIpEXYroJbHUKHY.
MHOroyrojapHUKH
YeTbIpEXYroJbHUKHY.
MHOroyrojapHUKH.

Bexkropsl, meTox
KOOpJUHAT.
JIBro>xeHue.

Pemrenue 3aga4d Ha
MIPUMEHEHUE TEOPEM
CHUHYCOB M KOCUHYCOB
Pemenne 3amay Ha
MIOCTPOCHUE

HroroBas
KOHTPOJIbHAS
padora

3aKJIFOYUTEIbHBIN
ypoK-Oecena 1mo Kypey
reoMeTpuu 7-9Ki.

2,6,7

1,4

3,6

4,7

5,6

2,4,7

5,7

CormacoBaHo

[Ipotokomn Ne 3acelaHusl
MO maremarukoB MBOY COIII Nel

OT « » aBrycta 2022rona
Pyx. MO

CornacoBano
3amectuTens qupekropa no YBP

H.B.CxkoBopona

« » aBrycra 2022rona
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