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1. IlmaHupyemble pe3yJbTATHI OCBOCHHS Y4eOHOI0 MpeAMeTa reOMeTPpUHU
B 7—9 KJaccax

7 Kkiacc

Harasinnas reomerpust
OO0yuaronuiicsi HAYYUTCH:
1) pacmo3HaBaTh Ha YepTEKax, PUCYHKAX, MOJACISIX M B OKPYKAIOIIEM MHUpPE
MJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUECKHIE PUTYPBI;
2) pacno3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO MapalulelienuIea,
MPaBUILHOM MUPAMUIBI, HUIUHAPA U KOHYCA;
3) ompeaensaTh MO JUHEHHBIM pazMepaM pa3BEPTKU (PUTYpHl TUHEHHBIE pa3Mephl
camoit purypsl 1 Ha000POT;
4) BBIYUCHATH OOBEM MPSIMOYTOJIBHOTO Mapajuiejenunesa.
O0yyaromuiicst noayuum 603MOMHCHOCMb:
5) gvluuciame  00bEMBL  NPOCMPAHCMBEHHBIX — 2EOMempuUYecKux  Queyp,
COCMABNIEHHBIX U3 NPAMOY20TbHbIX NAPALIEIENUNEO08;
6) yenybums u pazeumv npedcmasienus 0 NPOCMPAHCMEEHHBIX 2eOMEMPUUECKUX
Queypax;
7) npumensimo nOHsMUE PA36EPMKU 011 BbINOJIHEHUS NPAKMUYECKUX PACUEMO8.

8 kiacc

I'eomerpuueckue ¢purypsol
OO0yuaronuiicsi HAYYUTCH:
1) monb30BaThCs SA3BIKOM T€OMETPUM [JIsl OMHCAHUS MPEAMETOB OKPY>KArOIIETOo
MHpa U UX B3aUMHOIO PaCIOI0XKEHUS;
2) pacmo3HaBaTh U H300pa)kaTb Ha 4YepTekax W PUCYHKAX T'E€OMETPUYECKUE
burypsl U ux KoHGUTrypanuu;3) HaXOAUTh 3HAYCHUSI JJIUH JIMHEHHBIX 2JIEMEHTOB
buryp u HX OTHOUIEHUS, rpaaycHyto mepy yriaoB ot 0 mo 180°, mpumenss
OTpeJieSIeHHs, CBOMCTBA U MPU3HAKK (PUTYP U UX BJIEMEHTOB, OTHOILICHUS (DUTYD
(paBeHcTBO, OAO00KE, CUMMETPUH, TTIOBOPOT, MapaJIIEIbHBIN IEPEHOC);
4) omnepupoBaTh C HayaJdbHBIMU TOHSATUSIMU TPUTOHOMETPUU U BBIMIOJHSATH
AJIEeMEHTapHbIE onepanuy HajJ GyHKIUSIMH YTIIOB;
5) pemath 3324 Ha 10Ka3aTEIbCTBO, ONMUPAsCh HA U3yUYECHHbBIE CBOMCTBA PUTYD U
OTHOILIEHUI MEXAy HUMU U IPUMEHSISI U3YUYEHHbBIE METO/IbI JI0KA3aTENIbCTB;
6) peliath HECIOXXHbIE 33/1a4ud Ha MOCTPOCHUE, MPUMEHSS OCHOBHBIE aJITOPUTMBI
MOCTPOCHUS C TOMOIIBIO IUPKYJIA U JIMHEHKH;
7) pemaTh NpOCTEHIINE TIIAHUMETPUUECKUE 3a/1a4U B IPOCTPAHCTBE.
OO0yuaromuiicst noiyuum 603MOHCHOCMb:
8) osrademv memoodamu peuieHusi 3a0a¥ HA BbIYUCICHUS U OOKA3AMENbCMEA:
MemoooM 0m NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepedbopa 8apuarHmos u
MEMmOOOM 2e0MempU4eCcKUx Mecm mouex,
9) npuobpecmu onvim npumeHeHuss arCeOPAUUECKOZ0 U MPUSOHOMEMPUYECKO2O
annapama u uoeti 08UNCEHUS. NPU PeueHUU 2e0MempUiecKux 3a0ad;



10) osrademv mpaduyuonHou cxemoul pewieHus 3a0ay Ha NOCMPOEHUE C NOMOUBIO
YUPKYJISL U TUHEUKU. AHATU3, NOCMpoeHUe, O0KA3AMeNbCmE0 U UCCIe008aHUE,

11) nayuumocs pewams 3a0a4u HA NOCMPOEHUE MEMOOOM 2eOMEeMPULECcKO20
mecma mouex U Memooom nooooOUs;

12) npuobpecmu onvim uccie0osanusi CE0UCME NIAHUMEMPUUEeCKUx gueyp c
HOMOWBIO KOMNBIOMEPHBIX NPOCPAMM,

13) npuobpecmu onvim evinonnenus npoekmos no memam: «leomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompesxos no gopmyney.
HN3mepeHue reoMeTpruyecKUX BeJIHYMH

Oo0yuaromuiicss HAYYUTCH:

1) ucmonp30BaTh CBOMCTBA M3MEPEHMsI JJIUH, TUIOMIANCH W YIJIOB TPH PEIICHUN
3alad Ha HaXO0XACHWE JUIMHBI OTpe3Ka, JJIMHBI OKPY)KHOCTH, IJIUHBI JYTH
OKPYXHOCTH, TPaJIyCHOM MEPHI yIia;

2) BBIYUCIATH JJIMHBI JMHEWHBIX DJIEMEHTOB (GUTYp M WX YIJIbI, HCIOJIB3Ys
(bopMyITBI UTMHBI OKPY>KHOCTH W JUUTMHBI JIYTH OKPYKHOCTH, (POPMYIIBI TLIOIIAICH
buryp;

3) BBIYHCTATH TUIOIIATN TPEYTOJIBHUKOB, MPSMOYTOJIBLHIKOB, MapalIeIOrpaMMOB,
Tparnenuii, KpyroB U CEKTOPOB;

4) BBIYHCIIATE NJTUHY OKPYKHOCTH, ITUHY AYTH OKPY>KHOCTH;

5) pemars 3amaddl Ha JIOKA3aTEIbCTBO C WCIOJIb30BAaHUEM (GOPMYI JTHHBI
OKPYXHOCTH | JIJTMHBI YT OKPY>KHOCTH, POpMYII IIomaaei Guryp;

6) pemaTh MPAKTUYECKHUE 3a7a4M, CBSI3AHHBIC C HAXOKICHHEM T€OMETPHUYCCKUX
BCJIMYMH (HMCIIOJIB3YS TP HEOOXOJUMOCTH CHPABOYHMKH M TEXHHYCCKUE
CpE/CTBA).

O0yyaromuiicst noayuum 603MOMHCHOCHb:

7) sbiuucasams  naowaou — @ueyp,  COCMAGIEHHbIX U3 08yX uau  boaee
NPAMOY20TIbHUKOB, NAPAJLLENI02PAMMOS, MPEY2ONbHUKO8, KPY2d U CEeKMopda,

8) svruucisme niowaou MHO20Y20IbHUKO8, UCNONIb3YA OMHOWEHUS
PABHOBEUKOCNU U PABHOCOCMABIEHHOCU,

9) npuobpecmu onvim npumeHenus areOPAULECKO20 U MPULOHOMEMPUUECKO2O
annapama u uoell O8UMNCEHUS NPU peuleHUU 3a0ai HA GblYUCIeHUue Niouaoell
MHO20)20/IbHUKOS.

9 kiacc

Koopaunarsl
BbInyCKHUK HAy4YHTCH:
1) BBIYKMCIATH JUIMHY OTpe3Ka II0 KOOPJAWHATAM €ro KOHIIOB; BBIYHCIIATH
KOOPJMHATHI CEPEAMHBI OTPE3Ka;
2) WCIOJB30BaTh KOOPAMHATHBIM METOA JUIS HM3ydYeHHUS CBOWCTB MPSAMBIX U
OKPY’KHOCTEM.
BBINYCKHUK HOLYyYUUM 603MONCHOCHb:
3) o6rademv KOOPOUHAMHBIM MEmMOOOM peuleHus 3a0a4y HaA 6blYlUCIeHue U
00Ka3amenbcmeo;
4) npuobpecmu onvim UCHONL308AHUSL KOMALIOMEPHBIX NPOSPAMM Ol AHAIU3A
YACMHBIX CYYAe8 83AUMHO20 PACHONONCEHUSI OKPYHCHOCMEN U NPAMBIX,



5) npuobpecmu  oneim  uvinonHenusi npoekmos Ha memy «lIpumenenue
KOOPOUHAMHO20 ~ Memood Npu  peuleHuu  3a0ay  HaA  BblYUCIeHUe U
00Ka3amenbCmeoy.

BexkTopbl
BbINyCKHUK HAYYHUTCSH:
1) omepupoBaTh C BEKTOpaMH: HaXOJUTh CyMMY M Pa3HOCTh JIBYX BEKTOPOB,
3aJJaHHBIX TE€OMETPUICCKH, HAXOJAUTh BEKTOP, PaBHBIN MPOU3BEICHUIO 3aaHHOTO
BEKTOpa Ha YHCIIO;
2) HaxomWTh IS BEKTOPOB, 3aJaHHBIX KOOpAWHATAMHU: [JIMHY BEKTOpa,
KOOPJIMHATHI CYMMBI W PAa3HOCTH JBYX H 0ojee BEKTOPOB, KOOPIMHATHI
MpPOU3BEJCHUS  BEKTOpa HAa  YHUCJIO, TMPUMEHSS TPU  HEOOXOIUMOCTH
COYETATEJIbHBIN, IEPEMECTUTEIIBHBIN U PACIIPEICIIUTEIbHBIA 3aKOHBI;
3) BBIUHCIATH CKaISIPHOE MPOU3BEIACHUE BEKTOPOB, HAXOIUTh YTOJd MEXIY
BEKTOpPaMH, YCTaHABJIUBATh NEPICHIUKYIISIPHOCTD MPSMBbIX.
BbIyCKHUK nOIyUUmM 803MOMHCHOCHIb:
4) o6nademv 6eKMOPHbIM MEMOOOM Ol PeueHuss 3a0a4 Ha GblYUCIeHUEe U
00KaA3amenbCmeo;
5) npuobpecmu onvim vlnonneHus: NPoekmos na memy «lIpumenenue 6eKmMopHo2o
Memooa npu peueHuly 3a0a4 Ha 8bl4UCIeHUe U 00KA3AMENbCMBOY.

JIn4HOCTHBIE , MeTANIPeIMETHBbIE U MPeIMeTHbIE Pe3yJIbTATHI OCBOEHHS Kypca
reomMeTpum 7- 9 Kiaccol
[Iporpamma oOecreynBaeT IOCTHIKEHHE CIEAYIOIIUX pPE3yJbTaTOB OCBOCHUS
o0pazoBaTeILHON TPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHMUs:
JIuunocmmuoie pezynbmamol ompasicarom, 6 MoM Yucie 6 Hacmu:

1. Ilampuomuueckoeo socnumanusi:
MPOSIBIICHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHICKOW MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSIM POCCUUCKUX MAaTEMAaTHKOB U
POCCUMCKOW MAaTE€MaTUYE€CKOM IIKOJIbI, K MCIOJb30BAHUIO ATUX JOCTHUXCHUN B
JIPYTUX HayKax U MPUKIAJHBIX cepax.

1. I'padxxcoanckozo eocnumanus U HPABCMBEHHO20 BOCNUMAHUA Oemell Ha

OCHOBe POCCULUCKUX MPAOUYUOHHBIX YEHHOCMEU:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00513aHHOCTEN IpaKJaHWHA U pean3allii ero mpas,
MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYD, SIBACHUH, IPOLEIYp IPaXIaHCKOTo o0LIecTBa (BBIOOPHI, OMPOCHI U TIp.);
TOTOBHOCTBIO K OOCYXJEHUIO ITUYECKUX MTPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN HayKH, OCO3HAHHWEM Ba)XXHOCTH MOPaJIbHO-3TUYECKHUX
MPUHIIAIIOB B ACSATEILHOCTH YUEHOTO.

1. Honynapuzayuu HayuHvlx 3HaHuti cpeou Oemeti (lLlennHocmu HayuHo20

NO3HAHUS):

OpUEHTalMel B  JEATEIIbHOCTU Ha COBPEMEHHYID CHUCTEMY  HAy4HbBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOU
JEATEeIIbHOCTH, ATAroB €€ pa3BUTHUS U 3HAYMMOCTH JJIA Pa3BUTUS [IUBUIIM3AIUY;
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CPeICTBOM



MO3HAHUS MHpPA; OBJIAJCHUEM TMPOCTCHINIMMH HaBBIKAMHU HCCIIEI0BATEIHCKON
NESATETbHOCTH.

1. @usuueckoeo socnumanus u hopmuposanust Kyabmypvli 300P06bs
TOTOBHOCTBIO MPUMEHATh MATEMAaTUUECKHUE 3HAHUS B UHTEpECcax
CBOETO 3JI0pPOBbs, BEACHHUS 3JI0POBOrO 00pa3a >XKU3HU (370pOBOE MUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb); C(OPMUPOBAHHOCTHIO HaBbIKa peQJIECKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TAaKOTO e MpaBa JAPYroro 4yeaoBeKa.

1. Tpyooeozo éocnumanus u npogheccuoHarbHo20 camoonpeoeieHus
YCTAaHOBKOM HA AaKTUBHOE YyYacTHE B PEIICHWH TMPAKTHYECKUX  3aaad
MaTEeMaTUYECKOW HaNpPaBICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUU BCEH >KM3HHU ISl YCHEIIHOM MpodeccruoHaNnbHON
JEATETLHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHUBUTyAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
YYETOM
JMYHBIX UTHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

1. Oxonocuueckoeo socnumanus
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
00JIaCTH COXPAaHHOCTHU OKPYKAIOUIEH Cpe/ibl, TIIAaHUPOBAHUSI MOCTYNKOB M OIEHKH
UX BO3MOXHBIX MOCJICICTBUM I OKPY>KAIOIIEH Cpe/ibl; 0CO3HAHUEM TIJI00aJIbHOTO
XapakTepa IKOJOTUUECKHUX TMPOOJIEM | IyTeH UX pEIIeHUS.

1. Dcmemuueckozo eocnumanusi:

CIIOCOOHOCTBIO K  OMOIIMOHAIBHOMY W 3CTETHYECKOMY  BOCIIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, PEIICHHM, pPacCyKICHWA, YMCHHUIO BHUIECTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

Memanpeomemuule:

1) yMeHHe CcaMOCTOSITENIbHO IUIAHUPOBATh AJbTEPHATUBHBIC ITYTH JOCTHUKCHUS
1esneil, OCO3HaHHO BbIOMpaTh Haubonee 3IPHEKTUBHBIE CHOCOOBI peIICHUs
y4eOHBIX M TIO3HABATEIbHBIX 3aJay; 2) yYMEHHE OCYIIECTBISTH KOHTPOJIb I10
pe3ysibTaTy U MO CHOCOOYy JCMCTBUS HAa YPOBHE IMPOU3BOJIHHOTO BHUMAHHS W
BHOCHUTbH HEOOXOIMMbIE KOPPEKTUBHI;

3) yMeHue aJleKBaTHO OLICHUBATh MPaBUJILHOCTH WJIM OIIMOOYHOCTH BBITIOJIHCHUS
y4eOHOH 3amaun, €€ OOBEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€
pEIICHMSI;

4) O0CO3HAHHOE BJAJCHUE JIOTUYCCKUMH JEHCTBHUSIMH OIPEACICHUS TIOHSATHH,
00001IeHNS, YCTaHOBJICHUS aHaJIOTUH, KIaccuukalui  Ha  OCHOBE
CaMOCTOSTEIILHOTO BEIOOpPA OCHOBAHHMI M KPUTEPHEB, YCTAHOBJICHHS POJOBHUIOBBIX
CBSI3€CH;

5) yMeHHE yCTaHaBJIHMBATh NMPUINHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE
paccyxJieHrne, yMO3aKIIOUeHne (MHIYKTUBHOE, NEAYKTUBHOE W IO aHAJOTUU) U
BBIBOJIBL;

6) ymMeHHe co31aBaTh, MPUMEHITHh U MPEOOPa30BHIBATH 3HAKOBO-CHMBOJINYECCKHE
CpEeIICTBa, MOJICIIA U CXEMBI JJIsl pEIIeHUsI yUeOHbIX U MTO3HABATENbHBIX 33/1a4;



7) yMeHuUE OpraHu30BbIBaTh Y4eOHOE COTPYAHHUYECTBO U  COBMECTHYIO
JEATEIbHOCTh C YYMTEJIEM M CBEPCTHUKAMM: ONPEIEIATH LIEIU, PacHpeaciaTh
(GYHKIIUU U POJIM YIaCTHUKOB, OOIITHE CITIOCOOBI paOOTHI;

8) ymenue pabOoTaTb B TIpyIIe: HaXOAWTh OOIIEe pEIIEHUE U pa3pelarhb
KOH(JIMKTBl Ha OCHOBE COIJIACOBAaHUS IMO3ULMH W y4€Ta HMHTEPECOB; CIyLIATh
napTHépa; GopMyIUpPOBaTh, APIYMEHTUPOBATh U OTCTAUBaTh CBOE MHEHUE;

9) ¢dopmMupoBaHne W  pa3BUTHE Y4eOHOH H  OOIIEMOJIB30BATEIbCKOM
KOMITETEHTHOCTH B obnactu UCIIOJIb30BaHUS UH(POPMAITMOHHO -
KOMMYHUKAIIMOHHBIX TexHosorui (MK T-koMneTeHTHOCTH);

10) dbopMupoBaHue NepBOHAYATIBHBIX MPEICTABICHUA 00 HACSIX M O METOAAX
MaTEeMaTHKUd Kak 00 YHHMBEPCAJbHOM S3bIKE HAyKHM M TEXHHKH, O CpPEJICTBE
MOJICJIMPOBAHUS SIBJIEHUI U IIPOLIECCOB;

11) ymenue BueTh MaTEMAaTUYECKYIO 3aJ]a4y B KOHTEKCTE MPOOJIEMHON CUTyalluu
B JPYI'UX JUCLUIIMHAX, B OKPYKAIOLIEH )KU3HU;

11) ymeHue HaxoIuTh B Pa3IMYHBIX HUCTOYHHKAX HH(POPMAIMIO, HEOOXOJUMYIO
JUISL PEILICHUs] MaTeMaTUYeCKUX Mpo0sieM, U IPEJCTaBIATh €€ B MOHATHOU (opMe;
OPUHUMATh pEIIEHWE B YCIOBUSAX HEMOJIHOM U U30BITOYHON, TOYHOM U
BEPOATHOCTHOM MH(pOpMAIH;

11) ymMeHre mOHMMAaTh M MCIOJIB30BaTh MaTEMATUYECKUE CPEACTBA HAIJISTHOCTU
(PUCYHKHM, YepTeXH, CXE€Mbl W Jp.) I WUIIOCTPAlMd, HWHTEPIIPETALNH,
apryMeHTaluu;

12) ymeHue BBIIBUIaTh TUIOTE3bl MPU PEHICHUH YYEOHBIX 3aady U NOHHMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

13) ymeHue NpuMEHATh MHAYKTHUBHBIE U JEAYKTHUBHBIE CIIOCOOBI pacCyXIACHUM,
BUJIETh PA3JIMYHbIE CTPATETUH PEILICHUS 3a/1a4;

14) mnoHMMaHWE CYIIHOCTH aNTOPUTMUYECKUX TMPEANUCAHUH U  yMEHHUE
JEHCTBOBATh B COOTBETCTBUH C NIPEIJIOKEHHBIM aJITOPUTMOM;

15) ymeHue camMOCTOATENbHO CTaBUTh LIEJIM, BbIOMpaTh U CO3AaBaTh AJTOPUTMBbI
JUTSL pelieHusl y4eOHbIX MaTeMaTUYECKUX MPOOJIeM;

16) ymeHue mNnaHUpPOBATH M OCYILIECTBISTh AECATEIBbHOCTb, HAIMPABICHHYIO Ha
pelIeHNe 3a1a49 NCCIEA0BATEIBCKOTO XapaKTepa;

npeomemHtule:

1) oBinageHue 0a30BbIM MOHATHIHBIM amnmapaToM IO OCHOBHBIM pa3jeiiam
COJIEp)KaHMsl; TPEACTaBICHUE 00 OCHOBHBIX H3yYa€MbIX MOHATHAX (YHCIIO,
reoMeTpuyeckas Qpurypa, BEKTOp, KOOpJUHATHI) KaK BaXKHEHIIINX MaTeMAaTHUYECKUX
MOJIEJISAX, MO3BOJISIFOIINX OMUCKHIBATh U U3y4aTh peabHbIC MPOLIECCHI U SIBJICHUS;

2) ymenue paboTaTh C IEOMETPUYECKHM TEKCTOM (aHAJIM3UPOBATh, W3BJIEKATh
HE0OX0AUMYI0 HH(GOpPMAIIMIO), TOYHO M TPAMOTHO BBIpAXaTh CBOM MBICIH B
YCTHOW Y NMMCBMEHHOM peuyd C NMPUMEHEHUEM MATEMATUYECKOU TEPMHUHOJIOTUMU U
CUMBOJIMKM, MHCHOJB30BATh  PAa3JW4HbIE S3BIKM MATEMaTHKW, MPOBOAMTH
KJIacCU(pUKALMU, JIOTUYECKHE OOOCHOBAHUS, [0KAa3aTeIbCTBA MaTEMaTHYECKHX
YTBEPKICHUN;

3) oBiasieHHE HaBbIKAMU YCTHBIX, INCbMEHHBIX, HHCTPYMEHTAJIbHBIX BEIYMCIICHUN;
4) oBiajieHrE r€OMETPUYECKUM SI3bIKOM, YMEHHE MCIOJIb30BaTh €r0 JIJIsl ONUCAHUS
IIPEAMETOB OKPYKAIOIIEr0 MUPA, Pa3BUTHE NMPOCTPAHCTBEHHBIX MPEICTABICHUN U



U300pa3uTENIbHBIX ~ yYMEHHM, TOpUOOpEeTEeHHME  HABBIKOB  I€OMETPUYECKHX

TMOCTPOEHHUM;
5) ycBOEHHE CHUCTEMAaTHYECKUX 3HAHMM O IJIOCKUX (UTypax MU UX CBOMCTBax, a
TaK)kK€ Ha HArJsJHOM YPOBHE — O IMPOCTEHIIUX IPOCTPAHCTBEHHBIX TENax,

YMEHHE TMPUMEHATh CHCTEMATUYECKHUE 3HAHUS O HUX I  PEHICHUs
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4;

6) yMEHHE U3MEPATH JJIUHBI OTPE3KOB, BEIMYHUHBI YIJIOB, UCIIOJIb30BaTh (DOPMYIIbI
JUTSL HAXOXKACHUSI IEPUMETPOB, IO U 00BEMOB reOMETPHUIECKHUX QUTYD;

7) yMEHHE NMPUMEHATHh W3YYEHHBIE MOHATHUS, PE3yJbTaThl, METOABI JJI1 PEIICHUS
3alad  MPaKTUYECKOro XapakTepa M 3aJad W3 CMEXHBIX JUCHUIUIMH C
MCITOJIb30BAaHUEM IIPH HEOOXOAUMOCTH CIIPABOYHBIX MATEPHUATIOB, KaJIbKYJSTOPA,
KOMITBIOTEPA.

1. Conep:xanue Kypca reomeTpuu 7 — 9 kiiacca

Harasanasa reomerpus. Harmsauele npeacTaBieHuss O IPOCTPAHCTBEHHBIX
¢urypax: KyO, Napajenenunes, Npu3Ma, OUpaMuja, wmap, cdepa, KOHYC,
LAJIMHJP. N3o06paxenue IIPOCTPAHCTBEHHBIX buryp. [Ipumepsnr
ceyeHu. MHororpanHuku. [IpaBuibHble MHOrorpaHHuku. IIpumepsl pa3BEpTOk
MHOTOTPaHHMKOB, LWIMHIApa W KoHyca. [loHsTHe 00BEMa; enuHuIBl 00BEMA.
OO0BEM NPAMOYTOIBHOTO NapajuleNienuIeia, Kyoa.

I'eomerpuyeckue ¢urypsl. [Ipsveie u  yrael. Touka, npsiMas, IUIOCKOCTb.
OTtpe3oK, J1yd. Yroia. Buasl yrnos. BepTukanbHble U CMEKHBIE YIIIbl. buccekrpuca
yria. [lapannensHble U nepecekaronmecs npsmele. llepneHauKyIspHbIe MpsMbIe.
Teopembl 0 MapaIENbHOCTH U NMEPIIEHANKYJIAPHOCTH NPAMBIX. [leprieHauKymsp u
HAKJIOHHAs K npsiMor. CepeMHHBIN NEPIICHAUKYJIIAP K OTPE3KY.

['eomeTrprueckoe Mecto Touek. CBOMCTBa OMCCEKTPUCHI yrjla M CEPEAMHHOIO
NEepreHauKyIsApa K OTpe3Ky. TpeyronbHukK. BbicoTa, Menuana, OuccekTpuca,
CpenHsisi JIMHUS  TpeyrojpHUKa. PaBHOOeApeHHbIE UM  PaBHOCTOPOHHHE
TPEYroJbHUKHU; CBOMCTBA U MPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3naku
paBEeHCTBAa TPEYroJbHUKOB. HepaBeHCTBO TpeyrojbHHKA. COOTHOLIEHUS MEXAY
CTOpPOHAMH U yriaMu TpeyrojbHuka. CymMma yrioB TpeyrojibHUKaA. BHEIIHUE YTkl
Tpeyroynbauka. Teopema @Paneca. [logodue TpeyronbuukoB. [Ipusnaku mogoOus
TpeyroibHUKOB. Teopema Iludaropa. CuHyc, KOCHUHYC, TAaHIE€HC, KOTAHIE€HC
OCTpPOTO yrila MPSAMOYTOJILHOTO TpeyroiabHuka u yriioB ot 0 mo 180°; npuBeneHue
K ocTpomy yriy. PelieHne mnpsSMOYroJbHBIX TpEYroJbHUKOB. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO. DOpMyJIbl ,CBA3BIBAIOIINE CHHYC, KOCHHYC,
TaHI€HC, KOTAHIE€HC OJIHOIO M TOrO K€ yriia. PemeHne TpeyroiabHUKOB: TEOpEMa
KOCHHYCOB M TEOpEMa CHHYCOB. 3aMEyaTelIbHblE TOYKM TPEYTrOJIbHHKA.
Yerbipéxyronpauk.  [lapamemorpamMmm,  €ero  CBOMCTBA W IPU3HAKMU.
[IpssMOyTroNIbHUK, KBagpaT, poMO, MX CBOWCTBA W MpU3HAKU. Tpamerus, cpeaHss
JUHUA Tpanenuuu. MHOroyrojasHuK. Belmykibie MHOroyrojibHUKU. Cymma yrios
BBIYKJIOTO MHOTOYroibHUKA. IIpaBuiibHBIE MHOTOYrojbHUKH. OKpYXHOCTh U
kpyr. yra, xopna. Cekrtop, cermeHT. lleHTpanbHBI yroJi, BIHMCAHHBINA Yroll,
BEJIMYMHA BIIMCAHHOIO yrila. B3anMmHOE pacrosoXeHue NpsIMOM U OKPYKHOCTH,



IBYX OKpykHOcTed. KacarenpHas M ceKymas K OKPYKHOCTH, UX CBOMCTBA.
BnucanHele W oONnMCaHHBIE MHOTIOYTOJIBHUKH. OKpYyKXHOCTb, BIIMCAHHAs B
TPEYTOJIBHUK, M OKPY)KHOCTb, ONMCAHHAs OKOJIO TPEYroJIbHHKa. BrmcanHble n
ONMCAHHBIC OKPYXHOCTH IIPAaBWJIBHOIO MHOTOYTOJIbHUKA. l'eoMeTpuueckue
npeoOpaszoBanus. [lonstue o paBeHctse ¢uryp. IloHsTrHe 0 ABUKEHUU: OceBasl U
LEHTpajJIbHasi CAMMETPUH, TApaJUIEIbHBIN NTepeHoc, MoBopoT. [loHsaTHE 0 MOA0OHH
(Guryp u roMOTETHH.

[TocTpoeHus: ¢ TOMOLIBIO HUPKYJIS U JIMHEHKUA. OCHOBHBIE 3aJJa4H HA MTOCTPOEHUE:
JEJICHUE OTpe3Ka IIONOoJaM; IOCTPOEHUE YIila, PABHOIO AAHHOMY; IIOCTPOCHHUE
TPEYTOJbHUKA 1O TPEM CTOPOHAM; IIOCTPOCHUE NEPHNEHIAUKYISApAa K IPSIMOM;
IIOCTPOEHNE OMCCEKTPUCHI yTJla; IEJIEHUE OTPE3Ka Ha N PaBHBIX YaCTEH.

Pemenue 3amad Ha  BBIYMCICHHME, JOKA3aTEIbCTBO U IIOCTPOEHUE C
MCITOJIb30BAaHUEM CBOMCTB M3YUYEHHBIX (DUTYP.

HN3mepenue reoMeTrpu4ecKux BeJUYHH. /[nmuHa orpeska. PaccrosHue oT TOUYKH
110 IIpsIMOM. PaccTosiHre MeXay NapayieIbHBIMU IIPSMBIMU.

IleprumeTp MHOIOYTOJIbHUKA.

JlnmnHa OKpy>KHOCTH, YHCJIO T; JUIMHA TyI'M OKPYKHOCTH.

I'panycHas Mepa yria, COOTBETCTBUE MEXKAY BEIUYMHOM LIEHTPAJIBHOIO yIjla U
JUIMHOM AYTY OKPYKHOCTH.

[lonsiTne mmomamu T1IOCKUX (uryp. PaBHOCOCTaBIEHHbIE M PaBHOBEIHMKHE
¢urypsl. [nomane npsamoyronasHuka. [Inomany napamienorpamma, TpeyrojbHUKa
u Tparneunu. lInomans muoroyromepHuka. [lmomanae kpyra u miomanb CEKTOpa.
CooTHoOLIEHNE MEX Iy TUIOIAAIMU OJOOHBIX (UTYP.

Pemrenne 3a1a4 Ha BBIUKCIICHUE U JI0KA3aTEIBCTBO C MCIOJB30BAHUEM M3yUYECHHBIX
dbopmyi.

Koopaunarel. YpaBuenue npsamon. Koopaunarel cepennnbl otpeska. Dopmyia
PacCCTOSHUS MEXIY IBYMs TOUKAMHU INIOCKOCTH. Y paBHEHUE OKPYKHOCTH.
BekTtopsbl. /[iinHa (MO1y)b) BeKTOpa. PaBEHCTBO BEKTOPOB.

KoiumnaeapHbsie BekTopbl. KoopauHaTel BEKTOpa. Y MHOKEHUE BEKTOpa Ha YUCIIO,
CyMMa BEKTOpPOB, PAa3JIOKEHHME BEKTOpAa IO JABYM HEKOJUIMHEAPHBIM BEKTOPaM.
CkansipHOE IPOU3BEACHUE BEKTOPOB.

Teopernko-MHOKeCTBEHHbIe NOHATHA. MHOXECTBO, JJIEMEHT MHOKECTBA.
3agaHue MHOXECTB MIEPEUYHUCIIEHUEM DJIEMEHTOB, XapaKTEPUCTUUYECKUM CBOMCTBOM.
[Togmuo)kecTBO. OOBEIMHEHNE U TIEPECEUCHHE MHOMXKECTB.

JueMeHThl Jioruku. OrnpeneneHue. AKCHOMBI M TeopeMbl. [[oka3aTenbCTBO.
JlokazarenbcTBO OT MNpoTUBHOTO. Teopema, oOpaTHass nanHou. Ilpumep wu
KOHTPIIPUMED.

[loHsiTHE O PABHOCWIBHOCTH, CJIEOBAaHUU, YNOTPEOJEHUE JIOTMYECKUX CBA30K
€CJH ..., TO ..., B TOM U TOJIBKO B TOM CJIy4ae, JIOTUYECKHUE CBA3KU U, UIIN.
I'eomeTpus B ucropuyeckoM passutuu. Ot 3emiuemepus k reomerpun. [Iudarop
n ero mkona. @anec. Apxumen. IloctpoeHne npaBUIBHBIX MHOTOYTOJIBHUKOB.
Tpucekuus yrina. KBagparypa kpyra. Y nBoenue ky6a. Mctopus yucna m. 3omotoe
ceuenne. «Hauwamay EBximpna. JI. Ditnep. H. U. Jlo6auesckuii. Uctopust msaroro
IIOCTYJIaTA.



N300perenne Merona KOOPAMHAT, MO3BOJIAIOIIETO MEPEBOAUTH T'€OMETPUUYECKUE
00BbeKThI Ha sA3bIK anreoprl. P. Jlekapt u I1. depma. [IpuMepbl pa3IMuHBIX CUCTEM
KOOPAMHAT Ha MJIOCKOCTH.

Coaep:xanue 00yueHusi / KJIacc

1.HayanbHble reomeTpudeckue ceaenusi. 10 4

[Ipocreiiiine reomerpuyeckue QUIYphl: MpsMasi, TOYKA, OTPE3OK, JIyY, YTOJL
[TonsitTue paBeHcTBa reomerpuyeckux ¢uryp. CpaBHEHHE OTPE3KOB U YTJIOB.
W3mepeHne OTpe3KoB, JUIMHA OTpe3Ka. M3mepenue yrios, rpaaycHas mepa yria.
CMeKHbIE U BEPTHKAIbHBIE YIJIbI, UX CBOMCTBA. [lepnenaAnKyIIsipHbIe IpsSIMbIE.
OcHOBHasi 1LEIb — CHUCTEMATHU3UPOBATH 3HAHUS Yy4YallUXCs O MPOCTEUIINX
reOMEeTPUUECKUX (PUTYypax M UX CBOMCTBAX; BBECTH OHATHE PABEHCTBA (PUTYP.

2. TpeyronbHuku. 17 u.

TpeyronsHuk. [Ipu3Haku paBeHCTBA TPEYTrOJIbHUKOB. llepneHANKYISp K MPSIMOIA.
Menuanbl, OUCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA. PaBHOOEIPEHHBIN TPEYTOIHHUK
Y €r0 CBOMCTBA. 3a/1a4M Ha IIOCTPOECHUE C MIOMOIIBIO HUPKYJIA U TUHEHKH.
OcHOBHas 1IeJb — BBECTH IMOHSITHE TEOPEMBI; BbIPA0OTaTh YMEHHE JOKa3bIBaTh
PAaBEHCTBO TPEYI'OJIbHUKOB C IOMOIIBIO M3YYEHHBIX IPU3HAKOB; BBECTU HOBBIN
KJIaCC 3a71a4 — Ha [IOCTPOCHUE C 110 MOILBIO LIUPKYJIISA U JIMHEUKHU.
3.I1apaasneabHbie npsimbie. 13 4.

[Ipu3Haky napajuieaIbHOCTH NPAMBIX. AKCHOMA MapaJUIEIbHbIX OpsMbIX. CBOKCTBA
MIapaJuIeNIbHBIX MTPSMBIX.

OcHOBHaAsT I1I€JIb — BBECTH OJHO W3 BaXHEUININX MOHATHHM — TIOHITHE
napajyiebHbIX TNPSMbIX; JaThb [E€pBO€ NpelacTaBlieHHne 00 aKcMoMax |
aKCMOMAaTUYECKOM METOJIE B TEOMETPUHN; BBECTH AKCHOMY TapaJUIEIIbHBIX MTPSAMBIX.
4.CoOTHOLICHUS MEKAY CTOPOHAMHM MW YyIJlaMHM TpeyroJbHuka. 18 4.
CymMma yrinoB tpeyroiapHuka. COOTHOLIEHHE MEXAY CTOPOHAMU U yrjiamu
TpeyrojapHuka. HepaBeHCTBO TpeyroJjibHUKa. [IpsSAMOYrojibHbIE TPEYTrOJbHUKHU, UX
CBOWCTBA M NPU3HAKU pPaBEHCTBA. PaccTrosHMe OT TOUKM 10 npsiMou. PaccrosiHue
MEXJy TMapaulelibHbIMU TpsMbIMU. [loCTpoeHHE TpeyroiabHHKa IO TPEM
DIIEMEHTAaM.

OcHOBHasl 1LeJIb — pPacCMOTPETb HOBBIE HHTEPECHBIE U Ba)KHBIE CBOMCTBA
TPEYTOJILHUKOB.

5. IloBTOpenue. Pemenne 3axay. 10u

Conepxkanue 00yuyeHnus 8 kiace

1. Yerbipéxyroabuuku. 144

MHOroyroJibHUK, BBIMYKJIBIN MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK.
[Tapamnenorpamm, ero cBoiicTBa u mpusHaku. Tpamnenus. [IpsMoyronsHUK, pomo,
KBaJpaT, uX cBoiicTBa. OceBasi U LICHTPAJIbHASI CHMMETPHH.

OcHOBHasl 1IeTb — H3YYUTh HaWOOJIEC BAXKHBIC BHJIBI YETHIPEXYTOJIHBHUKOB —
napajyieiorpaMM, — NPSMOYTOJIBHUK, pOMO,  KBajapaT, Tpamenus; JaTh
mpeacTaBieHne 0 Gurypax, 00JIaalomnux 0CeBON WITH IICHTPATLHON CUMMETPUH.
2.01lnomanp. 14 4.




[TonsiTne IJIOIAAN MHOT'OYTOJIbHUKA. [Tnomanu PSAMOYTOJIbHHKA,
napajienorpaMma, TpeyroyibHHKa, Tparneuud. Teopema Iludaropa. OcHoBHas
1eiab - paclIMpUTh M YIIyOUTHh MOJy4YEHHble 5 - 6 Kiaccax MNpeJCTaBICHUS
ydamuxcss 00 U3MEPEHUH U BBIYMCICHUU IUIOWIAJEH; BBIBECTH (HOPMYIIbI
IUIOIIA/IE TMPSMOYTOJbHHUKA, MapajuieJorpaMMa, TPEYTrOJIbHUKA, TpaIleluu;
JI0Ka3aTh OJIHY U3 TJIaBHBIX T€OpeM reomeTpun — Teopemy [ludaropa.
3. Ilogo0HbIE TPEYTrOJAbHUKH. 19 4.
[Tono6ubie TpeyronbHUKU. [lpuszHaku momodus TpeyronbHUKOB. IIpuMenenue
no100us K JI0Ka3aTeNbCTBY TEOPEM M perieHuIo 3afad. CUHYC, KOCUHYC U TaHTEHC
OCTpOTO yIJia NPSAMOYTOJIBHOIO TPEYTOJIbHUKA.
OcHOBHasl 1Ielb — BBECTH IOHATHE MOJOOHBIX TPEYTrOJBHUKOB; PACCMOTPETH
NpU3HAKU MONO0OMS TPEYroJbHUKOB M MX NMPHUMEHEHUS; CIeNaTh MEpBBIA IIar B
OCBOCHHH YYaIIUMKCSI TPUTOHOMETPUYECKOTO arnmnapara reOMETpHH.

1. OkpyxHocTb. 17 4.
B3auMHoe pacnosnokeHue npsMoi U oOKpyHoCTH. KacaTenbHas K OKpy>KHOCTH, €€
CBOMCTBO W INpU3HAK. l{eHTpabHbIEC U BIMCAaHHBIE YIUIBL. YeThIpe 3amedaTesbHbIC
TOYKM TPEyrojbpHUKa. BrimcanHas u onvcaHHasi OKPYKHOCTH.
OcHOBHass 1Lelb — pacIIUPUTh CBEACHUS 00 OKPYKHOCTH, IOJy4YECHHbIE
yyaluuMucs B 7 Kilacce; M3y4uThb HOBBIE (PAKThl, CBS3aHHBIE C OKPYXHOCTBIO;
IIO3HAKOMHTH YYAIIHUXCS C YETBIPHMS 3aMEYaTeIbHBIMU TOUKaMH TPEYTOJIbHUKA.
5. IloBTOpenue. Pemenne 3axau. 4 u

Copnep:xanue o0yuenust 9 kiacc

1. BekTopsl. 8 yacoB
[Tonsitue BekTopa. PaBeHCTBO BEKTOpPOB. CIOKEHHE W BBIYUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpA HA YUCIIO.
OcHoBHas 1eib - (HOPMYIUPOBATH OMpPEACNICHUS U WIUTIOCTPUPOBATH TOHSITHS
BEKTOpa, €ro JJIMHBI, KOJUIMHEAPHBIX M PaBHBIX BEKTOPOB; MOTHBUPOBATH
BBEJICHUE MOHATHUM W JEUCTBUM, CBSI3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIUMHU
pUMEPAMH, OTHOCSIIUMHUCS K (DU3NYECKUM BEKTOPHBIM BEIIMYMHAM; TIPUMEHSTh
BEKTOPBI U JEUCTBUS HAJl HUMHU MPU PEUICHUHA T€OMETPUUYECKHUX 3a7a4
2.Metoa koopauHat. 10 u
Pa3noxkenne BeKTOpa MO JBYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHaTsl
BekTopa. [Ipocreimme 3agaun B KOOpPAWHATAX. YPAaBHEHUS OKPYKHOCTH U
npsMou. [IpuMeHeHne BEKTOPOB U KOOPJAWHAT NPU PELICHUH 3a1a4.
OcHOBHas 11eJ1b — HAY4YUTbh YYaIIUXCS BBITIOJHATH JEUCTBUS HAJl BEKTOPAMHU KaK
HaIpaBJICHHBIMU OTPE3KaMHU, YTO Ba)XXHO JJIsI IPUMEHEHHUS BEKTOPOB B (DU3HKE;
MO3HAKOMUTH C HCIOJIb30BAHMEM BEKTOPOB M METOJIa KOOPAWHAT MPU PEIICHUU
r€OMETPUUECKUX 3a]1a4.
3.CooTHOIIEHUSI MEXKAY CTOPOHAMM M YIJaMHU TpeyroabHuka. CkajasipHoe
Npoun3Be/ieHNe BEKTOPOB. 14 4.
CuHyc, KOCHMHYC M TaHreHC yria. Teopembl CHHYCOB M KOCHHYCOB. PerieHue
TPEyroabHUKOB. CKaJlsipHOE MPOU3BEACHUE BEKTOPOB U €ro MNPUMEHEHUE B
reOMETPUYECKUX 3a/1a4aXx.



OcHOBHas 1IeJIb — Pa3BUTh YMEHUE YYAIIUXCS MPUMEHSITh TPUTOHOMETPUUECKUI
amnrapar Ipu pelIeHUU TEOMETPUUECKUX 3a/1a4.

4.JI1MHA OKPYKHOCTH U IUIOINAAbL Kpyra. 12 u.

[IpaBriibHBIE MHOTOYTONBHUKHU. OKpPYKHOCTH, ONHCAHHAsA OKOJO IPaBUIBHOTO
MHOIOYroJIbHUKa W BOMCaHHas B  Hero. IlocTpoeHne  mpaBHIIBHBIX
MHOTOYTOJIbHUKOB. J[1inHa okpyx’HOCTH. [Inomans kpyra.

OcHOBHasi 1enb — paclIUPUTh 3HAHUE YYaAIIUXCA O MHOTOYTOJbHHUKAX;
pPaccMOTPETh MOHATHS IJIUHBI OKPY>KHOCTH | TIJIOMIATU Kpyra B (OpMyIIBI IS BX
BBIYUCIICHUS.

5./IBu:xeHus. 8 4acoB

OTtobpaxkenue miuockoctu Ha ceds. [lonstue apmxenus. OceBas U LEHTpaIbHAS
cummMmeTpud. [lapaimensubiii nepenoc. [lopopor. Hanoxxenns u nBuxeHus.
OcHoBHasi 1eJdb — IMO3HAKOMUTh YYalUXCA C TOHATHEM JBUXKEHUSI U €ro
CBOMCTBaMH, C OCHOBHBIMU BUJAMHU JABUKEHUI, B3aUMOOTHOIICHUSIMUA HAJIO0KEHUI
U JIBIDKCHUM. JIBI)KEHHE TUIOCKOCTH BBOAMTCS KaK OTOOpa)XKE€HUE MIOCKOCTH ceos,
COXPaHSIOIIEE PACCTOSTHUE MEXKITY TOUKAMH.

6. O0 akcuomax reomeTpum. 2 yaca

becena 06 akcuomax reomerpuu. OCHOBHas Iieidb — JaTh Oojee TIIyOOKoe
MPEACTABICHUE O CUCTEME aKCHOM IUIAHUMETPUU U aKCMOMAaTUYECKOM MmeTroze. B
JAHHOW TEME pacCKa3bIBAETCS O PA3JIMYHBIX CUCTEMAaX AaKCUOM TE€OMETpPHH, B
YACTHOCTHU O PA3IUYHBIX CIIOCO0AX BBEICHUS MOHSATHUS PaBEHCTBA QUTYP.

7. HayasibHbIe CBeJIeHUS U3 CTepeoMeTPUu. 6 4acoB

[Ipenmet crepeoMerpuu. ['eomeTpudeckue Tena U TOBEPXHOCTH. MHOTOTrpaHHUKH:
npu3Ma, napajienenunes], nupamuaa, GopmMys sl BBIYUCICHUS UX OOBEMOB.
Tena v MOBEPXHOCTU BpalllCHUS: LUIUHIpP, KOHYC, cdepa, map, GopMysbl s
BBIYUCJICHUS UX TUJIOIIA/IeH MOBEPXHOCTENH U 00BEMOB.

OcHOBHas 1€ — J1aTh HAYAJIBHOE MPEJCTABICHUE O TEJIaX U MOBEPXHOCTSIX B
MPOCTPAHCTBE;, TMO3HAKOMHUTH VYYAIIUXCS C OCHOBHBIMU (QopMyIamMu st
BBIYHCIICHUS TUTOIIAIeH TOBEPXHOCTEH U OO BEMOB TE.

8. IloBTOpenue. Pemenne 3agay. 8

1. TemaTnuyeckoe NJIAHMPOBAHME, B TOM YHCJIe € y4eTOM NPOrpaMMblI
BOCIIMTAHMS C YKa3aHHEM KOJIMYeCTBA YaCOB, OTBOAUMBIX HA OCBOCHHE
Ka’KIA0H TeMbl
B coorBercTBun ¢ yueOHbIM miaHoM MOY «COII Nel5 x.AHnapeeBckuil» Ha
M3Yy4€HHE T€OMETPUU Ha CTYIIEHU OCHOBHOTO 00111er0o 00pa3zoBanus orBoauTcs 204
yaca, B TOM 4Hciie B 7 Kjacce 68 y4eOHbIX 4acoB M3 pacuera 2 y4eOHbIX Yaca B
HeJeno, B 8 Kilacce 68 yueOHBIX 4acoB M3 pacyeTa 2 yueOHbBIX yaca B HEJENo, B 9
KJ1acce 68 yueOHbBIX 4acOB U3 pacuera 2 yueOHBIX Yyaca B HEJIEIIO.



7 Kaace

OcHoBHbBIE
Ne
ypoKa HaumeHoBaHue pa3iesioB U TeM ITyHKTBHI Jara | HanmpaBJieHUs
BOCIIL. JIeSIT.

I'naBa |. HauanbHble reomerpuyeckue cBeaenus (10 yacoB)

1 Touku, mpsiMbIE, OTPE3KHU. I1.1,2 1,3,4

2 Jlyd u yron I1.3.4 1,34

3 CpaBHEHUE OTPE3KOB U YITIOB I1.5,6 5,7

4 N3mepenne oTpe3KoB I1.7,8 3,4,6

5 H3mepenne yriioB I1.9,10 3,4,6

6 [lepneHaANKyIsIpHBIE TPSIMBIE I1.11,12,13 2,5

7 [leprieHTUKYISIPHBIE NPSIMBIE I1.11,12,13 2,5

8 Pemenne 3amau I1.1-13 1,47

9 Pemenne 3anau I1.1-13 14,7

10 Konumponvnaa paooma Ne 1 «<HavuanbHble ceomempuyeckue cge0eHus) 5

I'naBa Il. Tpeyroabnuku (17 4.)

11 TpeyronpHuk. [lepBblii mpr3HaK I1.14,15 2,43
pPaBEHCTBA TPEYTOJIHLHUKOB.

12 [TepBrIiit mpU3HAK paBEeHCTBA I1.15 2,43
TPEYTOJIHLHUKOB

13 [IepBblii MpU3HAK PAaBEHCTBRA I1.15 2,4,3
TPEYTOJILHUKOB

14 [leprieHIUKYISIp K NPSIMOI I1.16 5,6,7

15 MenauaHnbl, OMCCEKTPUCHI U BHICOTHI I1.17 5,6,7
TPEYTOJIHLHUKOB

16 CBolicTBa paBHOOEIPEHHOTO I1.18 5,6,7
TPEYrOJIbHUKA

17 CBoiicTBa paBHOOCIPEHHOTO I1.18 5,6,7
TpPEYroJIbHUKA

18 BTtopoii npu3Hak paBeHCTBa I1.19 4,5,7
TPEYTOJIHLHUKOB

19 BTtopoii npu3Hak paBeHCTBa I1.19 4,5,7
TPEYTOJIHLHUKOB

20 Tpertnii npu3HaK paBEHCTBA I1.20 4,5,7
TPEYTOJIHLHUKOB

21 Tpetuit npu3HaKk paBeHCTBa I1.20 4,5,7
TPEYTOJIHLHUKOB

22 OxpyxHocTb. [TocTpoeHus nupkyneM u I1.21,22 2,3,7

JIMHEUKOM.




23 [TpuMepsI 3a/1a4 Ha TOCTPOCHUE I1.23 2,3,7

24 [TpuMephI 3a/1a4 Ha TOCTPOCHUE I1.23 2,3,7

25 [TpuMephI 3a/1a4 Ha TOCTPOCHUE I1.23 2,3,7

26 Pemenue 3amau I1.14 - 23 5,7

27 Konumpononaa paooma Ne 2 « Tpeyzonvnukuy 5

I'nasa |11. IIapaaiaeabublie npsavbie (13 4.)

28 OrnpenenieHne napajuieabHOCTH npsiMbix | 11.24 2,46

29 [Ipu3Haku mapaiaeabHOCTH JBYX I1.25 2,46
TPSMBIX

30 [Tpu3Haky mapamienbHOCTH JBYX I1.25 2,4,6
TIPSIMBIX

31 [IpakTudeckue cnocoObl MOCTPOCHUS I1.26 2,46
napauIeIbHBIX TPSIMBIX

32 006 akcroMax TeOMETPHHU. I1.27 1,3,6

33 AKcHOMa napasuieIbHbIX PSIMBIX I1.28 1,3,6

34 AKcHUOMa napasuieIbHbIX PSIMbIX I1.28 1,3,6

35 Teopema 00 yrax, oopasoBanHbIx AByms | [1.29 3,5,7
napauieIbHBIMU MPSIMBIMA U CEKYITICH

36 Teopema 00 yrmax, oopa3oBaHHbIX AByms | [1.29 3,5,7
napauieIbHBIMU MPSIMBIMA U CEKYIIICH

37 Perrenue 3amau I1.24 - 29 1,25

38 Pemenune 3amau I1.24 - 29 1,25

39 Pemenue 3amau [1.24 - 29 1,25

40 Koumponvnasa paooma Ne 3 «llapannenvrovle npamvie) 5

I'naBa Y. CooTHoIIeHNSI MKV CTOPOHAMM M yriiaMu TpeyrojJbHuka (18 4.)

41 Teopema o cymme yrioB TpeyroibHuka | [1.30 1,4,6
42 Teopema o cymme yrioB TpeyroibHuka | [1.30 1,4,6
43 OCTpOYyTroNbHBIHI, MPIMOYTOIBHBIN U I1.31 1,4,6
TYIIO-
YTOJBHBIN TPEYTOJIbHUKH
44 Teopema 0 COOTHOIICHUSIX MEKITY I1.32 3,5,7
CTOPOHAMH M YTJIAMU TPEYTOJIbHUKA
45 HepaBeHCTBO TpeyrojibHHUKA I1.33 3,5,7
46 Pemenue 3amau I1.30 - 33 3,5,7
47 Pemnrenue 3agau I1.30 - 33 3,5,7
48 Koumponvnasa paboma Ne 4 «Coomnouwienusn mexicoy cCmoponamu u y2iamu
mpey20abHUKA»
5




49 HexkoToprie cBolicTBa I1.34 2,4
MPSIMOYTOJIBHBIX. TPEYTOJILHUKOB

50 HexkoToprie cBolicTBa I1.34 2,4
MPSIMOYTOJIBHBIX. TPEYTOJILHUKOB

o1 [Ipu3Haku paBeHCTBa I1.35 2,4
MPSIMOYTOJIBHBIX. TPEYTOJILHUKOB

52 [Ipu3Haku paBeHCTBA I1.35 2,4
MIPSIMOYTOJIBHBIX. TPEYTOJILHUKOB

53 PaccTosiHue OT TOYKHU J10 IPSAMOiA. I1.36 5,7

o4 Paccrostnue mexny napajuienbHbIMH I1.36 5,7
IPSIMBIMU

55 [TocTpoeHue TpeyrojbHUKA IO TPEM I1.38 5,7
DIIEMEHTaM

56 [TocTpoeHue TpeyrojibHUKA IO TPEM I1.38 5,7
DIIEMEHTaM

57 Pemenne 3amau 3,6

58 Koumponvnaa paooma Ne 5 «IlpamoyzonvHvie mpey2onvHUKU. ) 5

Hrorosoe mosropenue (10 u.)

59 [ToBTOpenue no teme «Tpeyronpaukmy | I1. 14 - 23 2,6,7

60 [ToBTOpenue no teme «IlapamiensHbie I1. 24 - 29 3,7
PSIMBIE»

61 [ToBropenue no Teme «Ilapannensueie IT1. 24 - 29 3,7
TIPSIMBICY

62 [ToBropenue o Teme « COOTHOIICHHS I1. 30 - 38 3,5,7
MEXIy CTOPOHAMU U yTIIaMHU
TPEYTOIBHUKA»

63 [ToBTOopenue o reme «COOTHOIICHUS I1. 30 - 38 3,5,7
MEXy CTOPOHAMU U yTIIaMU
TPEYTOJIbHUKA

64 Hmozosas konmponvnas paboma S)

65 Pemenne 3amau 5,7

66 Pemenne 3amau 5.7

67 Pemenne 3amau 5.7

68 Pemenue 3anau 5.7

8 kimacce
Ne HaumeHoBanue pa3aesioB U TeM Iyukrer | Jlata | OcHOBHBbIE
ypoka Mo | HAMpaBJIEHUsI
IJIAHY | BOCIL JIesiT.

IHoBTOpeHue 2 4.




Pemenue 3amay no teMe « TpCYFOHBHI/IKI/I»

2 Bxoonas xonmpoavnasn paboma
I'naBa V. UerbipexyrojabHuku 14 4.
MHOroyrojbHuKH 81
3 MHoroyroibHUK. BeITyKIbIii I1.39,40 15,7
MHOTOYTOJIbHUK.
4 YeThIpexXyTroabHUK I1. 41 2,47
I[Mapassiesrorpamm 1 Tpanenus §2
5 [Tapamrenorpamm. [1.42 5,6
6 [Tpu3Haku napauiesorpaMmma. I1.43 4,6,7
7 [Tpu3Haku napauienorpaMmma. I1.43 4,6,7
8 Tpanenus I1.44 1,2,7
9 Tpanenus 11.44 1,2,7
10 | Pemenue 3amau 3,4,6
11 | Pemenue 3amau 3,4,6
IIpsimoyrojiLbHUK, poM0, KBaApaT. 83
12 IIpsitMOyTOJIBHUK I1.45 1,3,4
13 PoMO u kBagpat [1.46 2,46
14 | OceBasi M HEHTpAJIbHASI CAMMETPHSI 11.47 2,5
15 | Pemenue 3anau. 3,4,7
16 | Konmponvnasa paooma Ne 1 « HemuipexyzonbHuKku» 5
I'nasa VI. Ilnomans.14 4.
I[lnomaabs MHOTOyroJIbHUKA §1
17 ITnomaab MHOTOYTOJIbHUKA 11.48,49,50 1,4,6
18 ITnomaab MHOTOYTOJIbHUKA 11.48,49,50 2,4
ILiomaas napauieaorpamma, 82
TPEYroJIbHUKA ¥ Tpaneunu
19 | Ilmomanp mapasuienorpamMmma I1.51 3,5,7
20 Inomanp TpeyrojabHUKA I1.52 3,5,7
21 | IInomaas TpeyroabHUKA I1.52 3,5,7
22 | Ilnomaas Tpanenuu I1.53 3,5,7
23 | IInomans Tpanenuu I1.53 3,5,7
24 | Pemenue 3ama4u 4,6
Teopema IIugaropa 83
25 | Teopema Iludaropa I1.54 46,7
26 | Teopema, ooparnas Teopeme Iludaropa I1.55 46,7
27 | Teopema, oOpaTtHas Teopeme [Tudaropa I1.55 4,6,7
28 | Pemenue 3amad. 2,57
29 | Pemenue 3anau. 2,57
30 | Koumponwvnas paboma Ne 2 IInowaou

I'nasa VII. Ilono6Hble TpeyrojbHuKu 19 4.




Onpenenenue NoJ00OHBIX TPEYrOJIbLHUKOB

81

31 | [IponopunoHaNbHBIE OTPE3KH. [1.56,57 1,3,5
OmnpenesneHue mogoOHBIX TPEYTOJIbHUKOB.
32 OTHOILIEHHE TUIOIIAAEH TOJ00OHBIX I1.58 2,4
TPEYTOJILHUKOB.
IIpuznaku moao0us TPEYroJbHUKOB 82
33 | IlepBsIit npu3Hak moao0us TpeyrojbHukoB | I1.59 3,6
34 | Bropoii npusHak nonobus tpeyroabHukoB | I1.60 4,7
35 | Tpernii mpu3Hak monobus tpeyroabHukoB | I1.61 3,6
36 Pemenue 3amay. 3,5,7
37 Penrenne 3amau. 3,5,7
38 | Konmponvnas paooma Ne 3 Iloooouble mpeyzonrvHuku 5
IIpuMmeHeHne MOA00MS K 10KA3ATENbCTBY 83
TeopeM U pelleHue 3a1a4
39 | Cpennsisi TUHUS TPEYTOJIbHHUKA I1.62 3,5,7
40 | Cpenusis TMHHS TPEYTOJIbHUKA I1.62 3,5,7
41 | IlponopuuoHaIbHBIE OTPE3KH B I1.63 3,5,7
MPSIMOYTOJIEHOM TPEYTOJBHUKE
42 [IponoprioHanbHbIE OTPE3KH B I1.63 3,5,7
IPSIMOYTOJILHOM TPEYTOJIbHUKE
43 [TpakTHyeckue NpuIIOKEHUS 01001 I1.64 3,5,7
TPEYTrOJILHUKOB
44 | O nogoOuu NpoU3BOJIBHBIX PUTYD I1.65 3,5,7
45 Pemenue 3anay.
CooTHOIICHHUA MEKAY CTOPOHAMHM U g4
yIJiaMH NPSAMOYT0JIbHOT0 TPEYroJbHUKA
46 CuHyc, KOCUHYC Y TaHT€HC OCTPOTIO yrja I1.66 3,5,7
IPSIMOYTOJILHOTO TPEYTOJIbHUKA
47 3HaueHHE CUHYCa, KOCHHYca ¥ TaHrenca s | [1.67 3,5,7
yraos 30°, 45% 1 60°
48 Pemenue 3amau 3,5,7
49 | Konmponvnasa pavoma Ne 4CoomuouteHus mexcoy CmopoHamu u yenamu
NPAMOY2071bHO20 MPEY20IbHUKA B
I'nasa VIIIl. OkpyxkHocTb.17 4.
KacarenbHasi K OKPY/KHOCTH §1
50 B3aumHoe pacronoxeHue mpsMoi u I1.68 1,4
OKPY)KHOCTH
51 KacaTenbHast K OKpY»KHOCTH I1.69 1,4
52 Pemenue 3amau 1,4
IlenTpajIbHBIC U BIMCAHHBIE YIJIbI 82
53 ['pagycHas mepa qyru OKpyKHOCTH I1.70 1,4
54 TeopeMa 0 BOUCAHHOM YTJIE I1.71 1,4




55 Teopema 0 BOUCAaHHOM YyTJIE I1.71 1,4

56 Pemenne 3amaq 1,4
YeTbipe 3aMeyaTeIbHbIX TOUKH 83
OKPY’KHOCTH

57 CBoiicTBa OMCCEKTPHCHI yTia U I1.72 3,4,6
CEPEIMHHOTO MEPIEHANKYJIIAPA K OTPE3KY

58 | Teopema o nepeceueHUH BHICOT I1.73 1,2
TPCYrOJIbHHKA

59 Pentenue 3amau 1,2
BrnucanHasi 1 onucaHHAasi OKPYKHOCTH §4

60 Brnimcannas okpy>KHOCTB I1.74 25,7

61 BrniucanHast okpy>XKHOCTb I1.74 2,5,7

62 OnucanHasi OKpY>XKHOCTh I1.75 2,5,7

63 OnucanHasi OKpYXKHOCTh I1.75 25,7

64 Pemenue 3amau 3,5,6

65 Pemenue 3amau 3,5,6

66 | Konmponvnas paboma Ne 5. OKpYyKHOCTb. 5
IloBTOpeHue 2 4.

67 HTorosasi KOHTpoJIbHAs padoTa 3)

68 | Pemenue 3amau. .OKpy>KHOCTb. I1.68 - 75 2,4,6




9 kJjacc.

OcHoBHbBIE
Ne HauMeHOBaHUe pa3esioB U TeM Mynkrsr | Jara Hanpas.e
ypOKa HMS BOCIL.
HesiT.
Iloemopenue uzyuennozo ¢ 8knacce (2 u.)
1 Pemenue 3amad mo teme « MHOTOYTOTBHUKIDY
2 Bxoounasa konmponvnasa paboma
BekTopbi(8 u.)
ITonsaTHe BEeKTOpA. 81 1,3
3 [Tonsarue BekTopa. PaBeHCTBO BEKTOPOB. n.76, 5,7
OTKabIBaHNE BEKTOPA OT TAHHOW TOYKHU 77,78
Crno’keHre 1 BEIYUTAHNE BEKTOPOB. 82
4 CymMa 1ByX BEKTOPOB. 3aKOHBI CHOXKEHUS 1.79,80,81 3,4
BekTopoB. [IpaBmiio mapamienorpaMmma.
CymMMa HECKOJIBKHX BEKTOPOB
5 Brrantanue BeKTOpoB .82 3,4
6 Pemenue 3amad mo teme «CrnoxxeHue u 3,4
BBIYMTAHNE BEKTOPOB)
YMHOKEHHUE BeKTopa Ha yucio. [Ipumenenne | 83 1,2
BEKTOPOB K PEIICHUIO 3a1a4
7 [IpowusBenenue BEKTOpa Ha YKCIIO. n.83,84 1,2
ITpumeHeHre BeKTopa K PEIICHUIO 3a1a4
8 Cpenansist TMHMS TPEYTOJIbHUKA n.85 3,7
9 Pemenue 3amau .76 - 85 3,7
10 Konmponvnas paboma Nel. « Bexkmopov) S)
Metoa koopaunar ( 10 4.)
KoopawHats! BekTODA. 81
11 Paznoxxenue BekTopa o JIBym .86 1,4
HEKOJUTMHEAPHBIM BEKTOpam
12 Koopannate! BekTopa n.87 3,7
IIpocrenmme 3a1a4m B KOOpAUHATAX. 82
13 CBsi3b MEXKy KOOpIMHATAMU BEKTOpa U .88 2,6
KOOpAMHATAMH €T0 HavYaJia ¥ KOHIla
14 [IpocTeiiire 3aga4u B KOOPAMHATAX .89 2,6
15 Perienue 3a1a4 METOA0M KOOPIMHAT 2,6
YpaBHEHUE OKPYKHOCTU U IIPSIMOM. 83
16 YpaBHEHUE OKPYKHOCTH m. 91 2,6
17 VYpaBHeHHEe MpsIMOi .92 2,6
18 Pemenue 3amau 2,6
19 Pemenue 3amau 2,6




20 | Konmponwvnas paoma Ne2 «Memod koopounamy. |

CooTHoOLICHHE MEKIY CTOPOHAMH M YIVIAMH TpeyrojibHuka (14 4.)

CuHyc, KOCHHYC, TAHTEHC YIJIA. 81
21 CuHyc, KOCUHYC, TAHTEHC YIJIA. .93 1,3
22 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECCTBA. | 11.94 1,3
@OopMyJIbl IPUBEICHUS
23 @opMyIIbl J1s1 BBIYACIEHUS KOOPAUHAT TOYKHA | 11.95 1,3
CooTHoIIeHrEe MEXy CTOPOHAMHU U yIIaMu 82 1,3
TPEYroJbHUKA
24 Teopema o 1I0IIa 1M TPEYTOJIbHUKA 11.96 2,5
25 Teopema CHHYCOB 1 KOCHHYCOB 1.97,98 4,6
26 Perienne TpeyroipHUKOB .99 2,6
27 Perienne TpeyroipHUKOB .99 2,6
28 PelieHre TpeyroibHUKOB .99 2,6
29 N3mepurenbHbie paboThl n.100 2,6
30 VYron mexnay Bekropamu. CkajisipHOE n.101-102 3,7
POU3BEJICHUE BEKTOPOB.
31 CkansipHO€ TPOU3BEACHUE B KOOPIUHATAX. n.103-104 3,7
CBOMCTBO CKAJIIPHOTO MTPOU3BENCHUSL.
32 CkansipHO€ TPOU3BEICHUE B KOOPAMHATAX. n.103-104 3,7
CBOMCTBO CKAJIIPHOTO MTPOU3BENCHUSL.
33 Pemenue 3amau 1,46
34 Koumponvnas paooma Ne3 « CoomHouweHUs MeHCcOy CHOPOHAMU U Y21AMU
mpey201bHUKA)
JIInHA OKPYKHOCTH M IUI0IAaAb Kpyra (12 4.)
ITpaBuUIEHBIE MHOTOYTOJIEHUKH. 81
35 [IpaBunbHBIE MHOTOYTOJIBHUKH. OKpYyXHOCTH, | 11.105,106 1,5
OTIHMCaHHasl OKOJIO TPABUIILHOTO
MHOTOYTOJIbHUKA
36 OKpyXKHOCTb, BOMCAaHHAs B TPaBUJIbHBIN n.107 3,4
MHOTOYTOJIbHHUK
37 DopMyJIbI 151 BBIYUCIICHUS TUIOIAINA m.108 5,7
PaBUJILHOTO MHOTOYTOJIbHUKA, €0 CTOPOHBI U
paanyca BIUCAaHHOW OKPY>KHOCTHU
38 DopMyITbl JUIs1 BEIYUCIICHUS TIOIIAIN m.108 5,7
NPaBHJILHOTO MHOTOYTOJFHUKA, €T0 CTOPOHBI U
paanyca BIIMCAHHOW OKPY>KHOCTHU
39 DopMyIIbl SISl BEIYUCIICHUS IO m.108 5,7
MPaBUIILHOTO MHOTOYTOJILHUKA, €70 CTOPOHBI U
paanyca BIUCAaHHOW OKPY>KHOCTHU
44 [TocTpoeHne npaBUIBLHBIX MHOTOYTOJIBHUKOB | 11.109 5,7
JInMHa OKPYKHOCTH M IUIOLIAJb KpyTa. 82 5,7




41 JlnmuHa OKPY>KHOCTH n.110 5,7
42 [Tnomane kpyra n.111 5,7
43 [iomaabe KpyroBoro cekropa m.112 5,7
44 Penrenve 3amau 5,7
45 Pemenune 3amau 5,7
46 Koumponvnan paboma Ned «/[nuna oxkpyycnocmu u 5
nJa0uwadsL Kpyea»
JIBuxenust (8 4.)
[NousaTre nBUKEHUS. 81 3,4
47 [Toustue nBMXEHU. m 113,114 3,4
48 CummeTpus. n.114,115 2,6
[TapasuienbHbIN IEPEHOC U TOBOPOT. §2
49 [TapamienbHBIN TIEPEHOC n.116 1,2,7
50 [TapanienbHBIN TTIEPEHOC n.116 1,2,7
51 IToBopoT m.117 1,2,7
52 IToBopoT m.117 1,2,7
53 Pemenue 3amau 5,7
o4 Koumponovnasn paboma N5 «/[eusicenue) 5
55 006 akcuomax TIaHUMETPHH. MIPUIIOK 1,3,7
56 006 akcroMax IJIaHUMETPHH. 1,3,7
HauajbHble cBeJIeHNsI U3 CTEPEOMETPHH. 6 U
S7 [Ipenmet crepeomeTpun. MHOTOTpaHHUK. 2,34
IIpu3ma. Visoenue kyba.
58 Pemenue 3amau 6,7
59 [Tapamnenenunen. Oowem tena. [Tupamuaa 1,2
60 HunuHap 1 KOHYC 1,2
61 Cdepa u map 1,2
62 Pemenue 3aa4 6,7
HrtoroBoe moBTopeHne Kypca reoMmeTpun 9 kiacca
63 [ToBrOpenue no Teme « TpeyronbHUKN» 1,4
64 IToropenue o teme «OKpyKHOCTb» 3,6
65 IToBropenue o reme «MHOTOYTrOJIBHUKN» 4,7
66 [ToBrOopenue no teme «BekTopel. MeTox 5,6
KOOPAMHAT»
67 Hmozoeas konmpoavHas paboma. 5
68 IToBrOpenue o Teme «TeopeMbl CHHYCOB U 2,4,7

KOCHHYCOB»
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