


I[Inanupyembie pe3yabTaThl H3yUeHUs] Y4eOHOr0 peaMeTa

[Tporpamma oGecriednBaeT JOCTHXKEHHE CIEAYIONINX PE3YJIbTaTOB OCBOCHHS 00pa30BaTEIbHOM
IPOrpaMMbl OCHOBHOT'O O0OIIIET0 00pa30BaHUS:
JUYHOCMHbLE:

(bopMUpOBaHHE OTBETCTBEHHOT'O OTHOIIIECHUS K YUEHUIO, TOTOBHOCTH U

1. cocoOHOCTH 00YYaAIOMIUXCSI K CAMOPA3BUTHIO U CaMO00pa30BaHUIO HA OCHOBE MOTHBAIIUU K

o0yuYeHHUIO0 W MO3HAHHIO, BHIOOPY JalibHEHIero oO0pa3oBaHusa Ha 0a3e OPHUEHTHUPOBKU B MHUpE

npodeccuii U TpoheCCHOHATBHBIX MPEOYTEHIH, OCO3HAHHOMY ITOCTPOCHHUIO WHAUBHUIYATLHOM
00pa30BaTeNbHON TPACKTOPUU C YUETOM YCTOMYUBBIX [TO3HABATEIBHBIX HHTEPECOB;

2. (QopmMupoBaHUE LIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
Pa3BUTHA HAYKH U OOIECTBEHHON MPAKTUKU;

3. (dopMupoBaHHEe KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIEHHHM M COTPYIHHUYECTBE CO
CBEPCTHHKAMHM, CTapUIMMH U MIAJIIMMH B 00pa3oBaTeNIbHOM, OOIECTBEHHO MOJIE3HOM,
y4eOHO - HCCIeI0BaTeIbCKON, TBOPYECKON M IPYTUX BUIAX JAEATEIBHOCTH;

4. ymeHwHe SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIH B YCTHOW U MHCbMEHHOH peuw,

IIOHUMATh CMBICJI ITIOCTABJIEHHOM 3a7a4M, BBICTPAUBATh apryMEHTALUIO, IPUBOAUTH IIPUMEPHI U
KOHTPIIPUMEDBI;

5. KPUTHUYHOCTb  MBIINUJICHUS, YMCHHUC PpaACIIO3HABaTh JIOTUYCCKH  HCKOPPCKTHBIC
BBICKA3bIBaHUA, OTJIMYATh TUIIOTE3Y OT (baKTa;
6. KpCaTUBHOCTb MBINUICHUA, WHUIIUATHUBY, HAXOA4YNBOCTb, AKTUBHOCTL IIPU PCIICHHUU

reOMETPUUYECKUX 3a7ay;
7. yMEHHE KOHTPOJMpPOBaTb HpPOLECC M  pe3ynbTaT ydyeOHOW  MaTeMaTH4ecKOou
NESTEIIbHOCTH;

8. CIOCOOHOCTh K HSMOLMOHAIBHOMY BOCHPHUATHIO MaTeMaTHYeCKHMX OOBEKTOB, 3ajad,
pELIEHHH, paCCYKICHHUI;

Memanpeomemuuple:
1) YMEHUE CaMOCTOSATENIbHO IUJIAaHUPOBAaTh AJIbTEPHATUBHBIE NYTU JOCTHXKEHHS LIEJIEH,
OCO3HaHHO BBIOMpPATh Hanbosee 3G (HEKTUBHBIE CIIOCOOBI pelIeHNs YUeOHBIX U MO3HABATEIHHBIX
3a1a4;
2) YMEHHUE OCYIIECTBIIATh KOHTPOJb MO PE3YyNbTaTy M MO CIOCOOY AEHCTBUS Ha YpOBHE
MIPOM3BOJLHOTO BHUMAHHUS U BHOCUTh HEOOX0IUMbI€ KOPPEKTUBBI;
3) yMeHHE aJeKBaTHO OLCHUBATH MPABUIIBHOCTh HJIM OLIMOOYHOCTH BBIMOTHEHHS y4eOHOU
3aJ1a4uM, ee 00BEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PELICHMUS;
4) 0CO3HAHHOE BIAJICHHE JIOTMYCCKHMMH JCHCTBHUSAMH OIPEACICHHs MOHSATHIA, 000O0IIeHHS,
YCTAaHOBJICHUSI aHAJIOTUH, KJIacCU(PUKAIMM HA OCHOBE CaMOCTOSITEILHOTO BbIOOpAa OCHOBAHHUU U
KPUTEPUEB, YCTAHOBJIEHNS POJOBUIOBBIX CBS3EH;
5) yMeHHWe  yCTaHAaBIMBATh  IMPUYHMHHO-CIICJCTBCHHBIC  CBS3U, CTPOUTH  JIOTUYECKOE
paccyxJeHue, yMo3aKkiItoueHue (MHIYKTUBHOE, 1€ JyKTUBHOE U 110 aHAJOI'MH) U BBIBOBI;
6) yMmeHue co3laBaTh, MPUMEHSITh W TPEOOPA3OBHIBATH 3HAKOBOCHMBOJIMYECKUE CPE/CTBA,
MOJIEJIN ¥ CXEMBI JUISl pellieHHsI yUeOHBIX U M03HaBaTeIbHbBIX 3a/1a4;
7) yMeHHE OpraHM30BBIBAaTH Yy4eOHOE COTPYIHHYECTBO U COBMECTHYIO JCATEIBHOCTH C
YUUTEJIEM M CBEPCTHUKAMH: OINpPENeNATh LENH, PaclpenessiTh GyHKIUU U POJNU YYaCTHHKOB,
o0mue crocoObl paboTHI; yMEHHE paboTaTh B TPYIINIE: HAXOAUTH OOIEe pelieHre U pa3peniaTh
KOH(UINKTBI Ha OCHOBE COIJIACOBAaHUS MO3UIMHA M y4yeTa HHTEPECOB; CIIyIIaTh MapTHEPA;
(dbopMynpoBaTh, apryMEeHTHUPOBATh U OTCTaUBATh CBOE MHEHHUE;
8) ¢dopmupoBaHHe U pa3BUTHE Y4eOHOH M OOIIETIONH30BATEIHCKOM KOMIETEHTHOCTH B 00JIaCTH
MCIOJIb30BaHUs NH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (MKT-komneTeHTHOCTH);
9) mnepBoHaYaJbHBIC TPEACTABICHUS OO0 UAEIX M O METOAaX MaTreMaTUKd Kak o0
YHUBEPCAJIHHOM SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICIMPOBAHUS SIBJICHUI U TPOLIECCOB;
10) ymeHme BUAETh MaTEMaTHYECKYIO 33aJady B KOHTEKCTE MPOOJIEMHOW CHUTYallMd B JIPYTHX
JTUCIUIUIMHAX, B OKPYXKAIOIIEeH KU3HU;
11) ymeHHMe HaXOAWUTh B PA3IUYHBIX MCTOYHUKAX MH(POPMAIMIO, HEOOXOIUMYIO ISl PEIICHHS
MaTeMaTHYeCKUX MpoOJeM, U MPeACTaBIsATh €€ B MOHATHOW ¢opMe; MPUHUMATh pEIICHUE B
YCJIOBUAX HETOTHON M N30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOpMAIINY;



12) ymMeHHe TOHMMAaTh W KCIOJB30BAaTh MATEMATHYECKHUE CPEACTBA HATJSIMHOCTH (PUCYHKH,
YEPTEKHU, CXEMBI U JIP.) Ul WILTIOCTPALIMU, UHTEPIPETALNH, apTyMEHTALIUH;

13) ymeHHe BBIIBUraTh 'MIIOTE3bI MIPU PEIICHHH y4eOHBIX 337a4 U MOHUMATh HEOOXOIUMOCTh
WX MPOBEPKH;

yYMEHHE MPUMEHSTh UHIYKTUBHBIC U IeTyKTUBHBIE CIOCOOBI pacCyKIEHH, BUIETh pa3InYHbIC
CTpaTeruy pelieHus 3aaau

14) moHMMaHHWe CYNIHOCTH QITOPUTMUYECKUX TMPEIANUCAHUA W yMEHHE JCHCTBOBaTh B
COOTBETCTBHH C IIPEITIOKEHHBIM AJITOPUTMOM;

15) ymeHHe caMOCTOSITEJIbHO CTaBHUTh IICJH, BHIOUPATh U CO3[aBaTh AJTOPUTMBI [T PEIICHHSI
y4eOHBIX MaTeMaTHYECKUX MPoOIIeMm;

16) ymeHHe MJIaHUPOBATh U OCYIIECTBISITH ICSITEIbHOCTh, HAMPABICHHYIO Ha pPEIICHHE 3a/1ad
UCCIIEIOBATENLCKOTO XapaKkTepa,

npeomemmuwie:

1) oBnagenne ~ 0a30BBIM  TOHATHWHBIM  alapaToM 110  OCHOBHBIM  pasJeiiam
COACPIKAHUA ; TIPEACTABIICHUE 00 OCHOBHBIX HU3y4aCMbIX TOHATHAX (‘lI/ICJ’IO, reoMeTpruiCCKas (bnrypa,
BCKTOp, KOOp)Z[I/IHaTI)I) KaK Ba)KHEHIIIMX MaTeMaTHYSCKUX MOZCIIAX, MO3BOJIAIOIIUX OIMUCHIBATE U U3YYaTh
peanbHbIE NIPOLIECCHI U SIBJICHUS;
2) ymenue paboTaTh ¢ F€OMETPHYCCKUM TEKCTOM (aHAIM3HPOBATH, M3BICKATh HEOOXOIMMYIO
nH(POPMAIIHIO), TOYHO U TPAMOTHO BBIPAKaTh CBOM MBICIM B YCTHOH M NMHUCBMEHHOW peduu C
IIPUMEHEHUEM MaTEeMaTH4E€CKONH TEPMHUHOJIOTMH U CHMBOJIMKH, UCIIOJIb30BaTh Pa3JINYHbIE A3bIKN
MaTeMaTHKH, TPOBOAUTh KIACCU(HUKAIMM, JIOTUYECKHE OOOCHOBAaHUS, JIOKAa3aTeIhCTBA
MaTEMaTUYECKUX yTBEPKACHUN;
3) oBiajeHHE HABBIKAMU YCTHBIX, IMCBMEHHBIX, HHCTPYMCHTAIBHBIX BHIUYMCIICHH;
4) OBJaJICHUE T€OMETPUUCCKUM SI3bIKOM, YMEHHE MCIIOJIB30BaTh €ro JJIsl OMUCAHUS MPEAMETOB
OKpY’KaloIIero MHpa, Pa3BUTHUE IPOCTPAHCTBEHHBIX INPEACTABICHUNH U H300pa3uTeNbHBIX
YMEHHM, IPHOOPETEHNE HABBIKOB FEOMETPUUECKUX TTOCTPOEHUM;
5) ycBOeHHE CHCTEMATHYECKHX 3HAHUI O IUIOCKHX (HUrypaXx M HX CBOMCTBaxX, a TaKkKe Ha
HarjsiJHOM YPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TeEJaX, YMEHHE IPUMEHATh
CHUCTEMATUYECKUE 3HAHUS O HUX JUISl PEIICHUS TEOMETPUUYECKUX U TPAKTUUECKUX 3a7ay;
6) ymeHue Hu3MepATh JUIMHBI OTPE3KOB, BEIUYMHBI YIJIOB, HCIOJNB30BaTh (OPMYJIBI IS
HaXO0XXJICHUS NEPUMETPOB, IUIOIAAeH U 00bEMOB reOMETPUIECKUX GUTYD;
7) yMeHHe NPUMEHSATh H3yYCHHBIC TOHSTHS, PE3YJIbTaThl, METONIbI ISl PEIICHHs 3a1ad
IIPAKTUYECKOr0 XapakTepa M 3aJad M3 CMEXKHBIX AWCLHUIIMH C HCIHOJB30BaHUEM IIpU
HE00XO0IMMOCTH CIIPABOYHBIX MaTEpPHAIIOB, KAIbKYJIATOPA, KOMIIBIOTEPA.
BoinyckHuk HayuuTes B 7-9 kiaccax (VI MCIIOJIb30BAHUS B NOBCEIHEBHOI KU3HU H
olecrieyeHUs] BO3MOKHOCTH YCIIEITHOTO NMPOA0JIKeHUs1 00pa30BaHusl Ha 6230BOM ypOBHe)
I'eomeTpuuyeckue GuUrypsl

e  OmnepupoBarb Ha 0a30BOM YPOBHE MOHATHAMH F'€OMETPHUUECKUX PUTYD;

e U3BJIEKaTh MHQPOpPMAIMIO O TEOMETPUUECKUX (UIypax, MPEJCTABICHHYIO Ha
yepTexkax B IBHOM BUJE;

e T[pUMEHSTh JUIS pelIeHHs 3aJady TeoMeTpuyeckrue (akThl, €CIU YCIOBHUS HX
MIPUMEHEHHUSI 3a/1aHbl B IBHOU (hopMe;

e pemarth 3aJaud Ha HAXO0XJEHHWE TE€OMETPUYECKHX BEJIWYMH IO oOpasuaM WU
aJIrOpUTMaM.
B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NMPeIMETOB:

®  CIOJIb30BaTh CBOMCTBA TeoMETpUYEeCKUX (UTYp UIsl pelieHUs TUIIOBBIX 3a/ad,
BO3HUKAIOIINUX B CUTYaIUSIX MOBCEIHEBHOM KM3HHU, 3a/1a4 MPAKTUYECKOTO COJIEPIKaHUS.
OTtHoweHnst

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSMHU: PaBEHCTBO (QUTYp, paBHbIE (UTYDBHI,
PaBEHCTBO TPEYTOJIBHUKOB, MapajUIEIbHOCTb MHPSMBIX, NEPIEHIUKYISIPHOCTD MPSAMBIX, YIJIbI
MEX1y NPSIMbIMH, IEPIEHAUKYIISP, HAKJIOHHAS, TPOESKIHSI.
B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

®  CMOJIb30BaTh OTHOIIEHUS JUISl PELIEHUs MPOCTEHIINX 3a/]ay, BO3HUKAIOIIUX B
peanbHON KU3HU.
N3mepenus u BbIYMCICHUS



e BrimonHATH W3MEpEeHUE MAJUH, PACCTOSHUN, BEIMYMH YIJIOB, C IOMOIIbIO
WHCTPYMEHTOB JIJIsl U3SMEPEHUM IJTUH U YIJIOB;

e npuMeHATh (GOpMyJbl MEpUMETpa, IUIOMAAU U 00bema, IUIOMIAJd IOBEPXHOCTH
OTJIEIbHBIX MHOTOI'PAaHHUKOB IPY BBIUMCICHHSIX, KOTJ]a BCe JaHHbIE UMEIOTCS B YCIOBUH;

e mpumMeHsATh TeopeMy [ludaropa, 6a3oBbIe TPUTOHOMETPUICCKUE COOTHOIICHUS IS
BBIUHCIICHUS ITMH, PACCTOSHUH, IJIOMIAeH B MPOCTEHIINX CITydasix.
B noBceHeBHOI KU3HM U NIPH U3YYEHHHU APYTUX NMPeIMETOB:

®  BBIYHCIATH PACCTOSIHUS HAa MECTHOCTHM B CTAaHJAPTHBIX CHUTyalusX, IUIOHIAAUd B
MIPOCTEHIINX CIIydasix, MIPUMEHATH (POPMYIIBI B MPOCTEUIINX CUTYALUAX B IOBCETHEBHOM JKU3HHU.
I'eomeTpuyeckne nocTpoeHust

e 13o0pakaTh TUNOBBIE IUIOCKHE (GUTYpPHI U (QUTYpHI B MPOCTPAHCTBE OT PYKH H C
MTOMOUIbIO0 HUHCTPYMEHTOB.

B noBceqHeBHOI KU3HM M IPH H3yYE€HUH JAPYTUX MPEIMETOB:

®  BBINOJIHATH MPOCTEHIIINE MOCTPOSHHSI HA MECTHOCTH, HEOOXOIUMBIC B PEaIbHOM
KHU3HH.
I'eomeTpuyeckne nmpeodpa3oBaHus

e  Crpouth purypy, CHMMETPUYHYIO TAaHHOH (PUType OTHOCUTEIBHO OCH M TOYKH.
B noBcexHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

®  PAacHoO3HaBaTh JIBIKEHHE OOBEKTOB B OKPYXKAKOIIIEM MUPE;

®  pacrno3HaBaTh CAMMETPUYHBIC PUIYPBI B OKPYKAIOLIEM MUPE.
BekTophl 1 KOOPANHATHI HA TJIOCKOCTH

e OrmepupoBarh Ha 0a30BOM ypOBHE IOHSATHSIMH BEKTOp, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YUCIIO, KOOPAUHATHI Ha TNIOCKOCTH;

e onpeieNATh NPUOJKEHHO KOOPAMHATBI TOYKH [0 €€ HM300paKCHHUI0 Ha
KOOPIMHATHOH IJIOCKOCTH.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

®  HCIOJIB30BaTh BEKTOPBI ISl PEIICHHSI TPOCTEHUIINX 3a/1a4 Ha ONPEIEIICHUE CKOPOCTH
OTHOCHTEJBHOTO JIBUKEHHSL.
BbINyCKHHK MOJYYHT BO3MOKHOCTH HAYYUTHCH B 7-9 Kiaaccax Juisi odecrieyeHust
BO3MO’KHOCTH YCIIEIIIHOTO MPOIOJIKEHHsI 00pa30BaHusi HA 0230BOM M YIIy0JI€HHOM
YPOBHSX
I'eomeTpuuyeckue GuUrypsl

e Onepuposamb NOHAMUAMU 2EOMEMPUYECKUX Pucyp,

®  u36IEeKAMb,  UHMEPNPEmuposamv U  Npeodpazosvieamv  UHGOpMAyuw o
2eoMempuyeckux ueypax, npeoCmasieHHyo Ha Yepmedtcax,

®  npuMeHsmMb 2eomempudeckue Gaxkmol Ois  peweHus 3a0ad, 6 MOM UUCIe,
NPeoOnonazauux HeCKOIbKO Uda208 PeuleHus;

*  dopmyruposeamv 6 NPOCMeEUUUX CTYYAAX CEOUCMEA U NPUSHAKU (ueyp,

®  00KA3bIBAMb 2eOMEMPULECKUE YIMBEPHCOCHUSL,

®  grademv CcmMaHOapmuolU Kiaccuguxayuel NIOCKUX Guayp (mpeyeoibHUKO8 U
uemuvlpexy20bHUKO8).
B noBceqHeBHOI KU3HM M NIPH H3YyYE€HUH APYTUX MPEIMETOB:

®  UCNONL306aMb  CEOUCMBA  2eOMEMPUYECKUX  @ueyp Oaa  peuleHus  3a0ay
NPAKMu4ecko2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTHOmEeHust

e Onepuposamsv NOHAMUAMU: PABEHCMBO Quayp, pasHvle @uaypvl, paseHcmeo
MPeYeONbHUKO8, NAPALIETbHOCMb  NPSAMbIX, NEePNEeHOUKVIAPHOCMb NPAMbBIX, Yelbl MeHCOY
NpAMbIMUY, NEePREeHOUKYIAP, HAKIOHHAA, NpoeKyus, noodobue @ueyp, nodobHvle @ueypol,
Nn000OHbBLE MPEY2OIbHUKU,

®  npumenamv meopemy Paneca u meopemy 0 npONOPYUOHATLHBIX OMPE3KAX NPU
peuweHuu 3a0ay;

®  Xapakmepuzoeamv 63AUMHOE DACNONONCEHUE NPAMOU U OKPYICHOCMU, O08YX
OKPYHCHOCMEL.
B noBceaHeBHOI )KM3HU ¥ IPU U3YYEHHH IPYTUX NMPeIMETOB:



®  UCNONL308AMb OMHOWEHUSL OJISL PEULEHUs. 3a0aU, BOSHUKAIOWUX 8 PeAlbHOU HCUSHU.
N3mepennsi u BbIYHCIEHHSA

e  Onepuposame npedcmasienuamu O OauHe, NIOWAOU, O0Obeme KaK GelUUUHAMU.
Ipumensmo meopemy I[lugpazopa, gpopmynvt niowaou, obvema npu peuleHuu MHO2OUAL08bIX
3a0au, 6 KOMOpPvIX He 8ce OaHHble NPeoCmasieHbl A6HO, A MPeOVIOm BblUUCIeHUU, ONepUPO8amb
Ooee WUPOKUM KOTULECMBOM HOPMYI ONUHbL, NAOWAOU, 00beMA, BbIYUCTAMb XAPAKMEPUCTUKU
KoMOuHayuti Queyp (OKpyscHocmell U MHO20Y20JIbHUKOB) BbIYUCIAMb PACCMOSIHUS MeHCOY
Queypamu, npumeHsms mpucoHomempuyeckue Gopmyavl OJisl GbIYUCIEHUL 68 D0ee CLONCHBIX
CYuasx, nPoBOOUMb BbIYUCIEHUSL HA OCHOBE PABHOBEIUKOCMU U PABHOCOCMABIEHHOCTU,

®  1POBOOUMb NPOCMbLE BLIYUCTICHUSL HA 00BEMHBIX MeNax, (hopmyauposams 3a0ayu Ha
8blYUCTIeHUE OJIUH, NIOWAJel U 00bEMOB U Peuamb UXx.

B noBceaqHeBHOM KM3HHU H MPpH U3YYCHUH APYIUX NIPEAMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECTHOCMU,

®  npUMeHIMb POPMYIbL NPU BLIYUCIEHUSIX 8 CMENCHBIX YUeOHbIX NpeoMemax, 6
OKpydfcaroueti 0etucmseumenbHOCmu.
I'eomeTpuyeckme MOCTPOEHUs

e I306pasicamv  ceomempuyeckue @Queypbl NO  MEKCMOBOMY U  CUMBOIbHOMY
ONUCAHUIO;

®  CB0D0OHO ONEPUPOBAMb YEPMENCHBIMU UHCTNPYMEHMAMU 8 HECTIONCHBIX CLYUASX,

®  GLINOAHAMbL NOCMPOEHUS MPEY2OIbHUKOS, NPUMEHAMb  OMOelbHble Memoobl
NOCMPOEHUN YUPKYAEeM U TUHEUKOU U NPOBOOUMb NPOCIMeUliUe UCCIe008aHUSL YUCIA PeUEeHULL,

®  u300padicame munosvle NIOCKUe ueypvl U 0OveMHble menad ¢ NOMOWbIO
NPOCMeNUx KOMNbIOMEPHIX UHCMPYMEHMO8.
B noBceaHeBHOI )KM3HM M IPU U3YYE€HHUH IPYTHX NMPeEAMETOB:

®  BLINOIHAMb NPOCMENUUEe NOCMPOEHUSI HA MECMHOCU, HeOOX0OUMbLE 8 PEeaTlbHOU
HCUBHU,

®  OYeHUBAMb PA3MEPLL PEANbHBIX 00BLEKNOB OKPYICAIOUE20 MUPA.
IIpeoOpa3oBanus

o Onepuposamv NOHAMUEM OBUdNCEHUs U NPeoOpa308aHusi NoOoOUs, 61ademy
npuemMamu nocmpoeHus: ueyp ¢ UCHONb308AHUEM OBUNCEHUL U Npeodpa3o8anull noooodus,
NPUMEHSAMb NOJYYEHHble 3HAHUS U ONbIM NOCMPOCHUL 8 CMENCHbIX NpeoMemax U 8 pedanibHblX
CUMYAYUSIX OKPYHCAIOUe20 MUpa;

e cmpoumbs ghucypy, no00OHYI0 OAHHOU, NOIL308AMbCIL CEOUCMBAMU NOO0OUSL ONs
000CHOBAHUSL CBOUCME huyp;

®  NPUMEHAMb CBOUCMBA OBUNCEHULL 01 NPOBEOEHUs NPOCMeUUUX 000CHOBAHUT
ceoticma guzyp.
B noBceaHeBHOI KU3HM U NIPU U3YYEHUH APYTUX NMPeAMETOB:

®  NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHSAMb NOO0OUe OJis NOCMPOEHUL U
8bIYUCTEHUU.
BekTopbl 1 KOOPIMHATHI HA MJIOCKOCTH

e Onepuposamsv NOHAMUAMU 6EKMOpP, CYMMA, PA3HOCMb GEKMOPOS8, NpPOU3BeoeHuUe
BEKMOPA HA YUCTO, Y20 MeNCOY 6eKMOPAMU, CKANAPHOE NPOU3BEOeHUe BEKMOPO8, KOOPOUHAMbl
Ha NI0CKOCMU, KOOPOUHAMbBL 6EKMOPA,

®  BLINOIHAMb OelCmEUss HA0 GeKMOPAMU (CLOMdHCeHUe, GblYUMAHUe, YMHONCeHUe Ha
YUCT0), BLIYUCTAMb CKATAPHOE NPOoU3BedeHUe, ONPeoeisimsb 8 NPOCMEUUUX CYUASX Y20l MeHCOy
8EKMOPAMU, BbINOJHAMb PA3IONCEHUE BEKMOpA HA COCMABNAowjue, NPUMEHAMb NOJYYEeHHble
3HAHUA 6 u3uKe, NONb308AMbCA POPMYIOU BLIYUCTEHUS PACCMOSHUS MeHCOY MOUKAMU NO
U36€CMHBIM KOOPOUHAMAM, UCHONIb308AMb YPAGHEHUs (hueyp 01 peuleHus 3a0ay;

®  NPUMEHAMb 8EKMOPbL U KOOPOUHAMDBL OJisl PEULeHUs 2e0MemPUTeCKUX 3a0ay Ha
gvluucieHue OUH, Y2l08.
B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX MPEAMETOB:

®  UCNONL308aMb NOHAMUS 8EKIMOPO8 U KOOPOUHAM OJIsl peueHus 3a0a4 no Qusuxe,
2eoepaghuu u Opyeum yueOHvIM npeomeman.



Conep:xxanmne y4eOHOIo nmpeamera

I'eomeTrpuueckue purypsoi
Durypsl B reOMeTPHH M B OKPY/KaK0IIeM MUpe
I'eometpuueckas ¢purypa. PopMupoBaHue MPeICTABICHUH O METAIIPEIMETHOM MOHSATUI
«purypay.
Touka, TMHUSA, OTPE3OK, MpsMas, JIyd, JIOMaHasi, IJIOCKOCTb, yroJ, OMCCEKTpHCa YIiia U ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.
OceBas cumMeTpHst reoMeTpudeckux uryp. LleHTpanbHas CHMMETpHS TE€OMETPUIECKUX UTYP.
MHOroyroJbHUKN
MHOroyroiasHUK, €ro 3JIEMEHTHI M €r0 CBOMCTBA. Pacrio3zHaBaHue HEKOTOPBIX MHOTOYT'OJIbHUKOB.
Buinyknvie u nesvinykivie mnocoyeonvruuku. I IpaBunbHble MHOTOYTOJIBHUKH. TpEyroibHUKH.
Bricorta, Mmenuana, OuccekTpuca, CpeaHss JTUHHS TPEYrOJIbHUKA.
PaBHOOEIpEHHBIN TPEYTrOJBLHUK, €r0 CBOWCTBA M IPH3HAKU. PaBHOCTOPOHHUI TpEyroJbHUK.
[IpsAMOYTONBHBIM,  OCTPOYTOJIBHBIA,  TYNOYTOJbHBIM  TPEYroJbHUKHA. BHemHue  yrisl
TpeyroibHUKa. HepaBeHCTBO TpeyrojibHUKA.

YerbipexyronpHuku. IlapamnenorpamMm, pom0, HpsMOYroJIbHUK, KBajapar, Tpamnenus,
paBHOOepeHHas Tpaneuus. CBONWCTBA U MPU3HAKH MapajienorpaMmma, pomoa, mpsiMOyroJibHUKa,
KBajipaTa.

OKpyKHOCTB, KPyT

OKpy’>KHOCTb, KpYyI, UX D3JEMEHTbl U CBOICTBA; LEHTPaJbHbIE€ U BIIHCAHHBIE YIJIBL.
KacarenbHas u cexywas K OKpYXHOCTH, Ux ceoucmea. BriucaHHble U ONHMCAHHBIE OKPYKHOCTHU
JUISl TPEYTOJIbHUKOB, Yemblpexy20ibHUKO8, NPAGULbHBIX MHO20)20/1bHUKOS.

I'eomeTpuueckne purypsl B npocTpancTBe (00beMHbIE TeJia)

MHnococpannuk u e2o snemenmul. Hazeanus mMHo202paHHuKo8 ¢ pasuviM NOI0ICEHUEM U
Konuuyecmeom cpaweti. llepBUUHBIE MPEICTABICHUS O MUPAMHE, NapajUiesenuneae, Mpu3Me,
cdepe, mape, MUIUHAPE, KOHYCE, UX dJIEMEHTAaX U MPOCTEUITNX CBOHCTBAX.

OTHoOICHHNSA

PasencrBo puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3HaKu paBeHCTBA TPEYTrOJIbHUKOB.

IHapaniaeabHOCTH NPAMBIX

[Tpu3Haku u cBOMCTBA MapasIeNbHbIX NPAMBIX. Akcuoma napannervnocmu Eexnuoa.
Teopema @aneca.

IlepnenauKyAsipHbIe NPSAMBbIE

IIpsamoii yrou. Ilepnenaukyssp k npsmoi. Haknonnas, npoekuus. CepeauHHbIN
MEepHeHIUKYIAp K oTpe3Ky. Ceolicmea u npusHaKu nepneHOUKyIsApHOCIU.

Ilooooue

IIponopyuonanvuvie ompesxu, nooodoue gueyp. Iloooonsvie mpeyeonvruxu. Ilpuznaxu
noooobus.

B3anmHoe pacnosio:keHue psiMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepenns n BbIYUCICHUS

Beanunnbl

[Toustne Benuuuubl. JlimHa. M3mepenue muHbl. EOuHWUIBI W3MEpEeHUS UIMHBIL.
Bennuuna yrna. ['pagycHas mepa yria.

[TonsiTre 0 muTONIAAM TIIOCKOM (UTYPHI U €€ CBoMCTBax. Mi3MepeHue miomiaien.
EnuHnnb usmepenus miouaim.

[IpencraBnenne 06 oobeMe u ero cpoiictBax. M3mepenue oobema. Equnuiibl usmepenus
00BEMOB.

HN3mepenus u BbIYMCICHUS

WHcTpyMeHTBI 1711 U3MEpEeHUN M MOCTPOEHUM; U3MEPEHUE U BBIUMCIICHUE YIJIOB, JUIMH
(paccrostauii), miomaaeil. TpuroHomerpuyeckue (YHKIHHA OCTPOTrO yria B MPSIMOYTOJbHOM
TpeyrojabHUKe Ipuconomempuueckue @yHKyuu myno2o yenia. BplUnCiIeHHE 3JIEMEHTOB
TPEYTOJIbHUKOB C MCIIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIIEHUH. DopMyrbl IUIomanu
TpeyrojbHUKa, MapajuieorpaMma M €ro 4acTHBIX BHIOB, (OPMYJbl JJIMHBI OKPYKHOCTH H



momanu kpyra. CpaBHeHue U BeIuucieHue miomiaaei. Teopema I[Mudaropa. Teopema cunycos.
Teopema kocumycos.
Paccrosinus

Paccrosane Mexay Toukamu. PaccTosiHue oT TOUku 10 npsMol. Paccmosinue mexcoy
Queypamu.

I'eomeTpuyeckne NOCTpPoOeHU

['eomeTpryeckue NOCTPOSHUS AJIsl WILTIOCTPALIMK CBOMCTB reOMEeTpUdecKux (puryp.

NHCTpyMEeHTBI IS TOCTPOCHWH: LUPKYJb, JHHEHWKA, YroiabHUK. [Ipocmeuuiue
NOCMPOeHUs YUPKYIeM U JUHEUKOU: NOCMpoeHue OUCCeKmpucwl y2id, NepneHOUKyIapa K
NpAMOLL, y2id, pagHo2o OaHHOM),

Ilocmpoenue mpey2o1bHUKO8 NO MpemM CIMOPOHAM, 08YM CHIOPOHAM U Y2y MeNCOY HUMU,
CMOpOHe U 08YM NPULEAHCAUUM K Hell YelaM.

enenue ompeska 6 0aHHOM OMHOWEHUU.

I'eomeTpnyeckne npeodpazoBaHus

IIpeoOpa3oBanus

[TonsitTue  mpeoOpazoBanus.  IIpencraBnenne o0 ~ MeTanpeIMETHOM — TOHSATUU
«tipeoOpazoBanue». [lodobue.

JIBMsKeHust

OceBas 1 LIeHTpaJIbHAsi CHMMETPUS, HOBOPOM U NApalienvbhbli neperoc. Kombunayuu
OBUIICEHUTI HA NIIOCKOCMU U UX CBOLICEA.

BekTOpbl M KOOPAUHATHI HA MJIOCKOCTH

BekTops!

[TonsiTrie BeKTOpa, AEHCTBUS HA/l BEKTOPAMHU, UCIIOJIB30BaHNE BEKTOPOB B (hU3HKE,
PA3N0dHCeHUe 8eKMOPA HA COCMABAAIouUe, CKAIAPHOe NPou3seoeHtue.

Koopaunartsi

OcCHOBHBIC TOHATHUS, KOOPOUHAMbBI BEKMOPA, PACCMOSHUE MedHcOy  MOYKAMU.
Koopounamei cepedunvt ompeska. ¥Ypasuenus gueyp.

Ilpumenenue 6exkmopog u KoopouHam 015 peweHus RPOCMeUULUX 2eoMeMmpUYecKUx 3a0ad.

Hcropust MaTeMaTHKHU
Bosnuknogenue mamemamuxu Kak Hayku, smanvt ee pazgumusi. OchogHvle pazoeiibl MamemMamuxiu.
Buvioarowuecs mamemamuxu u ux 6x1ao 6 pazgumue HayKu.

beckoneunocmv mnoowcecmea npocmuix uucen. Yucna u onunsvt ompesrkos. Payuonanvhvle
yucna. Ilompebrnocmo 6 uppayuonanvuwix yuciax. Llxona Iugazopa

3apoorcoenue ancebpvl 6 neopax apugpmemuku. An-Xopezmu. PoowcOenue OyKkeeHHOU
cumgonuxu. I1. @epma, @. Buem, P. [lexapm. Hcmopus éonpoca o naxodscoeHuu popmyn Kopueu
aneebpaudeckux ypasHenuu cmenenet, oorvuux yvemvipex. H. Tapmanws, /[oc. Kapoano, H.X.
Abens, D.1anya.

llosasnenue memooa koopOuHam, noO380NANULE20 NEPeBOOUMb ceoMempuyecKue 00beKmbl
Ha A3biK aneeopul. Ilosenenue epaguxos pyuxyuii. P. /lexapm, I1. @epma. Ilpumepwvl paznuunsix
cucmem KOOpOuHam.

3aoaua Jleonapoo Ilusanckoeo (Qubonauuu) o xpoauxax, yucia Qubonayuu. 3adava o
waxmamuou oocke. CXo0uMoCmov 2e0Mempudeckoll npozpeccuu.

Hcmoxu meopuu eeposmuocmeil: cmpaxogoe oeno, azapmmuvie uepwl. I1. Depma,
b.Ilackanw, A. Bepuynnu, A.H.Konmozopos.

Om 3emnedenus k eceomempuu. Ilugpazop u eco wxona. @anec, Apxumeo. I[Inamon u
Apucmomens. Ilocmpoenue npagunbHvlx MHO20y201bHUKO08. Tpuccekyusa yena. Keadpamypa
Kpyea. Yoeoenue kyboa. Hcmopus yucia w. 3onomoe cevenue. «Hauana» Eexnuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYICAIOWE20 MUPQ.

Acmponomus u ceomempus. Ymo u kax ysuanu Aumaxcaeop, Ipamocghen u Apucmapx o
pazmepax Jlynoi, 3emau u Connya. Paccmosnus om 3emau oo Jlynet u Connya. Hsmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI.Junep. H.U.Jlobauesckuii,
11.J1. Yebviues, C. Kosanesckas, A.H.Koamozopos.



Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuueckux u Ha8U2ayKux
Hayk, pazsumue poccutickozo ¢groma, A.H. Kpvinos. Kocmuueckas npocpamma u M.B.Kenoviu.

Conep:xanue y4e0HOro mpeaMera B COOTBETCTBUH ¢ yueOHukoM [ eomerpus 7-9: yaeOHUK /
A.B.Iloropenos. — M.: IIpocsemenne, 2011.

7 knace

OcHoBHbIE CBOIiCTBA NPOCTEHIINX reoMeTpu4YecKux ¢puryp 15 yacos

Om semnemepusa k ceomempuu. Iugazop u e2o wikona. Om zemnemepus k ceomempuu. Iughazop
u e2o wikona. Hauana» Esxnuoa

[Ipsimble u yruibl. Touka, npsimasi, miaockocTb. OTpe3ok, nyd. JyinHa otpe3ka. Yrou. Buasl

yrioB. I'pagycHas mepa yria Tpeyronpnuk. [lapamiensHble 1 nepeceKkaromuecs npsmble.
Omnpenenenue. AKCMOMBI U TeOpeMBbl. J[0Ka3aTenbCTBO.

IIpumep u xonmp npumep. Ilonamue o pasHocurbHocmuU, c1e008aHUU, YROMPeEOIEeHUE NT0SULECKUX
CBA30K €CIIN TO ..., B TOM U TOJIbKO B TOM CIIy4ae, 1o2uyecKue cesA3Ku 1, Uiu.

CMeskHbIe U BepTHKAJIbHBIE YIJIbI 7 4aCOB

Beprukanbusle U cMmexHble  yrabl.  Ilepnenpukynspaele  npsmble.  Teopembl 0
NEePIEeHIUKYJIIPHOCTU IpsiMbIX. bruccekTpuca yria Jloka3zaTesnbcTBO OT IPOTUBHOTO.

IIpu3Haku paBeHCTBa TPeyroJbHUKOB 15 yacos.

Tpeyronbuuk. [IpuzHaku paBeHCTBa TpeyroabHUKOB. KoHTposbHas padoTa Ne 3

Bricora, Mmennana, OuccekTprica. PaBHoOepeHHBIC 1 PABHOCTOPOHHHE TPEYTOJILHUKH; CBOHCTBA
U TIPU3HAKU paBHOOEIPEHHOr0 TpeyrojbHuKa. Teopema, oOpaTHast JaHHOIA.

CymMa yriioB TpeyroibHuka 13 yacos

[TapannenpHbie npsimble. Teopembl 0 apajIeIbHOCTH U NMPSIMBIX. PaccTosiHiE OT TOUKH 10
psiMOi. PaccTosiHuEe MEXly NTapalljielIbHBIMU NIPSMBIMH.

CymMma yriioB TpeyrosibHUKa. BHelIHUE yriibl TpeyrojbHUKa

I'eomeTrpuueckune nocrpoenusil3 yacos

OxpyxHocTh U Kpyr. Jlyra, xopaa. B3aumHoe pacnosoxeHue HpsiMO U OKPYKHOCTH, JIBYX
OKpykHOCTEH. OKpYXHOCTb, BIIMCAaHHAs B TPEYrOJbHUK, U OKDPYKHOCTb, ONHCAaHHAs OKOJIO
TpeyrojabHuKa. KacaTenbHas u cexyias K OKpyKHOCTH, UX CBOICTBa.

IlocTpoeHnst ¢ mMOMOUIbIO LUPKYJIS M JMHEWKH. OCHOBHBIE 3aJjaud Ha IOCTPOEHUE: JEIECHUE
OTpe3Ka IOIoJiaM; MOCTPOEHHUE YIJia, PABHOIO JAHHOMY; MOCTPOEHUE TPEYrojibHHUKa MO0 TPEM
CTOpPOHaM; MOCTPOEHHE NEPIEHANKYIISApA K MPSIMOM; OCTPOCHNE OUCCEKTPUCHI YIIa.
I'eomerpuueckoe wmecto Touek. CepennHHBIM TEPHEHAUKYISIp K OTpe3ky. CBolicTBa
OMCCEKTPHUCHI yTJIa U CEPEeIMHHOIO MEePIEeHIUKYIIpa K OTpe3Ky. TpuceKius yria.

IToBTOpEeHue S yacos

BepTukanbHble U CMEKHBIE YTJIbL.

[Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB.

PaBHOOeIpeHHBIN TPEYTOJIbHUK.

Teopemsl 0 mapaIeIbHOCTH U MPsIMBIX. CyMMa yTJI0B TPEYrOJIbHUKA.

8 kiace

YerpipexyroibHuku 18 yacos.

YetsipexyronpHuk. [lapamnenorpamm, ero cBoiicTBa U npu3Haku. [IpsaMoyroiasHuK, KBagpar,
pPOMO, UX CBOICTBA M MPU3HAKH.

Teopema @aneca. /lenenue orpes3ka Ha n paBHbIX yacTel. CpeaHss JTUHUS TPEYTOJIbHUKA.
Tpaneuus, cpeqHss JIMHUSA TPANELUN.

Teopema Ilndaropa 16 yacos.

Teopema [Tudaropa. [lepnienaukymnsip 1 HakJIOHHAS K TIpsiMoil. HepaBeHCTBO TpeyronbHUKA.
HepaseHncTBO TpeyronbHuKa. Penienue npsMoyrojabHbIX TPEYTrOJbHUKOB.

CuHyc, KOCUHYC, TAHT€HC, KOTAHTE€HC OCTPOTO YIJia MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA U YTJIOB OT
0 o 180°; mpuBeneHue k octpoMy yriy. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@®opMyIIbl, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC OJTHOTO U TOTO XK€ YTIJIa.
JdexkapToBbl KOOPAMHATHI HA MJIOCKOCTH 11 yacos

VYpaBHenue npsimoii. KoopauHatel cepeinubl otpeska. @opMmyiia pacCTOSIHUS MEXAY ABYMS

TOYKaMHU IIJIOCKOCTH. YPaBHeHI/Ie OKPY>KHOCTH.

JIBu:xeHue 8 uacon
I'eomerpuueckue npeodpazoBanus. [lonstue o paeHcTBe puryp. [loHsTHE O NIBMKCHUH: OCEeBast



U LEHTPaJIbHAsi CHMMETPHH, TaPAJUIEIBbHBIA IEPEHOC, IIOBOPOT. 30JI0TOE CCUCHUE.

BekTopni 10 yaco

JlinHa (Moaynb) BekTopa. PaBencTBo BekTopoB. KosumHeapssle BekTopbl. KoopauHaTs
BEKTOpa. YMHO)KEHHE BEKTOPAa Ha 4YHCJIO, CyMMa BEKTOPOB, Pa3JIOKEHHE BEKTOpA IO JBYM
HEKOJUIMHEapHbIM BekTopaM. CKaJsipHOE IPOU3BEEHUE BEKTOPOB.

IloBTOpEeHue S yaca

YeTbipex yroibHUKH.

Teopema [Mudaropa.

Koopaunatsl. BekTopsl.

9 kiace

IHonodue ¢puryp 14 yacos

[Tonsatue o mogobuu ¢uryp u romorerun. [lonodue Tpeyronpuukos. [Ipu3Haku momodus
TPEYroJIbHUKOB.

['pagycHas Mepa yria, COOTBETCTBUE MEXK/Y BEITMUMHOMN LIEHTPAIBHOIO yIJIa U AJIMHOW Tyru
OKPY’KHOCTH.

Pemenue TpeyrojibHUKoOB 9 yacos

COOTHOILIEHHS MEXK]ly CTOPOHAMH M YIIIAMH TPEYTojbHUKA. PellleHne TpeyroiabHUKOB: Teopema
KOCHMHYCOB M TEOpEMa CUHYCOB. 3aMevaTeIbHble TOUKU TPEYTOJIbHUKA.

MHoroyroyabuuku 14 yacos

MHuoroyronbsHuK. [lepuMeTp MHOTOYTrOIbHUKA.

Boeinyknbie MHOroyroiapHukd. CyMMa YIJIOB BBIIYKJIONO MHOIOyrojbHuKa. lIpaBuibHbIE
MHOTOYTOJIbHUKHU. BrHcaHHble M ONHMCaHHbIE MHOTOYTOJIbHHKW. BriucaHHble W OMUCaHHBIC
OKPY’KHOCTH IPABUJIBHOTO MHOTOYT'OJIbHHKA.

[TocTpoeHne npaBUIIbHBIX MHOTOYTOJIbHUKOB. [[IMHA OKPYKHOCTH, YUCIIO; JUIMHA JYTH
OKpykHOCTH. McTOopus uucna.

Inomanu ¢uryp 19 yacon

[Tonstue mmomanu rwiockux ¢uryp. PaBHococTaBieHHbIe U paBHOBeNnMKUE GUrypsl. [lnomanmp
npsiMoyroJyibHuKa. [lnoniaan napainenorpamma, TpeyrojibHUKa U Tpaneuuu. [lmomans MHOTO-
YT OJIbHUKA.

@opmysibl 11 paAuyCcOB BIMCAHHOM M ONMMCAaHHOW OKPYKHOCTEM TpeyrosibHuKa. [lmomans
Kpyra u miaomaab cekropa. CooTHOIIEHHE MEXAY IIomaasmMu noao0HbIx ¢uryp. Ksagparypa
Kpyra. PemeHue 3amay Ha BBIYMCICHUE M JIOKA3aTEIbCTBO C HUCIOJIB30BAHUEM H3YUYEHHBIX
dhopmy.

Harnsignast reomerpus (3J1eMeHTHI HATJISIAHOM CTepeoMeTpru)6 4acos.

Harnsoaeie mpenctaBieHuss O MPOCTPAHCTBEHHBIX (QUTypax: KyO, Mapajielenunena, mpusma,
nupamua, map, chepa, Konyc, nuiauHap. M3obpaxenue npocTpaHcTBeHHbIX Guryp. Ilpumepst
ceueHuil. = MmuororpanHuku.  IIpaBunbHble ~ MHOrorpaHHuku.  Ilpumepsl  pa3BepTOk
MHOTOTPaHHUKOB, LIMJIMH/IPA U KOHYCA.

[TonsTne oObema; enuHUIBl obObeMa. O0beM  MPSMOYTOJIBHOTO Tapasienenunena, Kyoa.
VY nBoenue kyoa.

IToBTOpEeHue 6 yacos

[Ipu3Haku paBeHCTBa TPEYTOJILHUKOB.

[TapanienbHOCTh M NEPNEHAUKYISIPHOCT NPSIMBIX HA TUIOCKOCTH.

Pemrenne TpeyroibHUKOB.

Koopaunats! u BEKTOpBHI.

Pemenue 3a1a4y Ha BEIYMCIICHUE U JJOKA3aTEIbCTBO C UCIIOJIb30BAHUEM M3YUEHHBIX POPMYIT
IJIOIIAIEH.

Pemenue 3a1a4y Ha BEIYMCIIEHUE U JOKA3aTEIbCTRO.



TemaTH4yeckoe INIAHUPOBAHME ¢ YKAa3aHUEM KOJIUYIECTBA YaC0B,
OTBOJAMMBIX HA OCBOECHHE KAKI0N TeMbI

Hasganue Temsl, pazgena KonunuecTBo KomnnuecTso
qacoB KOHTPOJIbHBIX
pabort
7 knacc
OCHOBHBIE CBOIMCTBA MPOCTEHUINIUX TeOMeTprudecKux ¢uryp | 15 1
CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 7 1
[Ipu3Haku paBEeHCTBA TPEYTOJIbHUKA 15 1
CyMMa yrJI0oB TPEyroJIbHHKa 14 1
['eomeTpuyeckue nocTpoeHuUs 13 1
IToBTOpEeHME 4
8 kJacc
YeTpIpeXyroJbHUKU 20 2
Teopema ITudaropa 16 2
JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 10 1
JBrxenue 8 1
BekTopbl 10 1
[ToBTOpEeHME 4
9 knacc
[Topo6ue duryp 15 1
Pewenne TpeyrosbHUKOB 11 1
MHOroyroiabHIUKH 13 1
[Tnomanu ¢uryp 12 1
DNeMEeHTHI CTEPEOMETPUU 7
[ToBTOpEeHME 10 1
Utoro 204




