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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEJILHOTO pPAa3BUTHUSA
JUYHOCTH 00YyYarommnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUg oOy4aronuxcsi, GopMupoBaHus (PYHKIMOHATBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH pPEAJIbHOIO0 M HUICANBHOT0, XapaKTepe OTpPaXEHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX HesTeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMaibHOro ObITHs, (Qopma
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTHBHOIO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI y4E€OHOM U TPYIOBOM NI€ATEIHLHOCTH,



SBJIICTCSI OJHUM W3 TPO(PECCHOHATBHO BAKHBIX KAdeCTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUS
0 CTEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYUTh TE€OMETpPHUIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAITBHON JEATETHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBJIICHHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

e OBJAQJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSTHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOKHBIE  JIOKa3aTeIbHBIC
pacCyXJIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJIEP’KaHHUEM;

e pa3BUTHE  UHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBLHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue (byHKIIMOHATBEHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU WU3YYEHUHU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a4ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOIO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET peuIeHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIepUpOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacmpesensercs He TOJbKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeTHEro 0011ero 0opa3oBaHusl.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneNéHHbIM [0 TroaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuIupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuyenue reometpuu otBoauTCs 2 yaca B Hefemo B 10 kimacce u 2 yaca B
Hezaento B 11 kmacce, Bcero 3a qBa roga o0yuenus - 136 yueOHBIX 4acoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUICIbHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U IUIOCKOCTHU. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOSHUE CEUCHH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapauICbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJIIPHON TIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXIY MPSIMOM U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJISIPHOCTH  ABYX
IIocKocTer. TeopeMa o TpEX MepIEeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronabHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yceu€HHad mnupaMuaa. OJEMEHTbl TMpu3Mbl M nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs NUPAMUIA W TPABUIIbHBIN
teTpadap; kyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Beruucnenne dJ€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOM
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unmuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
IIOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHUME U BEpIlMHA, 00pa3yroas
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, ITUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béEMeE
IPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mmapa u miomasas chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. (COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTI0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mi1ockocTH U B npocTpancTBe. CI0KeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIPaBHWJI JACUCTBHM C Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YTon Mexay BekropamMu. CKalasipHOE MPOU3BEIECHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakAaHCKOW UJICHTUYHOCTHU, YBAXKECHUS K
IIPOLUJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTI)KCHUM B JIPYrUX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KH3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpenbl, OCO3HaHHEeM TJ00adbHOTO  XapakTepa JKOJOTUYECKUX MpodieMm;
OpUCHTaIMel Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWHM A PEIICHUS 3a1ad B
o0NacTh OKpyXKawmled cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsT OKPYKAIOIIEH CPeibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOHW KYJIbTypOH KaK CpEJACTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIQ/ICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie — noznasamenvhvie  Oeticmeus, — 0Oecneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YHUaArOWUXC (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UHecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

Bba3oBblesiornueckue1eicTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MATEMaTHICCKUX
O00BEKTOB, TOHATHH, OTHONICHUH MEXAYy MOHATUAMH, (HOPMYIUPOBATH
OTpeeCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30BHIBATH  CYXKICHHS:
YTBEpJIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBbIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCITOJIH30BAHWEM 3aKOHOB JIOTWKH, JIEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbI;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBblenccienoBaTebCKHeAeHCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHopmaruu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh MOTY4YEHHbBIN pe3ylbTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHbIC Ha TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle€ U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3YyJbTaThbl  PELICHHs  3aJadd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEW ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paO0OT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gopmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BHIOUPATh CIIOCO0 pelIeHuUs
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJ€Th CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA THpolecca u
pe3yapTara peleHnss MaTEMaTUIECKOU 3a1auu;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IeId U YCJIOBHUAM, OOBSICHSITH
IIPUYUHBl JTOCTHKECHHS WIM HENOCTHKECHHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU W CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHAMU: MAPATUICTBHOCTD U MEPIICHINKYISPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuumupoBath B3auMHOE paclONIOKEHUE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIA yTrojl, TPaHW JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yIiia; JIMHEWHBIN Yrojl JABYTPAHHOTO YIJa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIbHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSAMOYTOJIbHBIN Napaijiesienumne, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; TIPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl INTOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHUH, HCTIONIB3YST METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKACHUE TEOMETPUUCCKUX BEIMYMH TIO0 00pasiam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYECKHUX 3a7a4 HA BBIYHUCICHUE PACCTOSHUN MEXIY IBYMSI
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS  MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.



Boerancnsate 00bEMBI M TJIOMIAAN TMOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nUpaMua) ¢ TNpUMEHEHHeM (OpMysd; BBIYUCIATH COOTHOLICHHS  MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHM: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mMpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh reomeTpuueckue (aKTbl IJI PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP  MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKu C(HOpPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEaJbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIENO0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OnepupoBaTh MNOHATUSAMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0OpazyroIue KOHMUYEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBACHSITH CITOCOOBI TTOJTYYEHHUSI TEJT BPAILICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEeHTa; IIapOBOM CJI0M, OCHOBAaHHE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beruucnsate  00BEMBI M TIJIOMIAAXM  TIOBEPXHOCTEH  Tel  BpalieHus,
TEOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIMCAHHBIK B chepy #
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BBIYUCISITE COOTHOIICHHSI MEXIY TUIOMAIASIMU MMOBEPXHOCTEH W 00BEMaMu
OA0OHBIX TEII.



N300pakath u3ydaemble (QUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, O0BACHSITH, KAKUMHU CBOMCTBAMH OHU 00JIaIaIO0T.

[IpuMeHsTh paBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh W3YUYECHHBIE IIOHATUS B IMPOLIECCE IOWCKA PELICHUS
MaTeMaTU4eckK CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanvenoBanuepas1e10s 1 KosnvecTBouyacon JJIeKTPOHHbIE
n/m TeMNnporpamMmbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl A
o0pa3oBaTe/IbHbIepeCcypChI
1 BBenenue B ctepeoMeTpuio 10
[IpsiMBbI€ ¥ TUIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1
[TapannenbHOCTEIPSIMBIX U
IUIOCKOCTEH
3 HepneHamfynapHOCTbnpﬂme u 12
IJIOCKOCTEH
4 Vbl MEXIy OpSIMBIMUA U 10 1
IJIOCKOCTSIMU
5 MHororpanHuKu 11
6 OOBEMBIMHOTOTPAHHUKOB 9
7 [ToBTOpeHMe: ceueHus, 4 1
paccTOsIHUSA U YTIIbI
OBUIEE KOJIMYECTBO YACOB I1O 68 5 0
[MPOI'PAMME




11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/n TEMIPOrpaMMel Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (undpossie)
o0pa3oBaTeIbHbIEPeCyPChI
TemnaBpamenust 24
OOBéMBITEN 9 1
BekTopbl 1 KOOpIMHATHI B 20 1
MPOCTPAHCTBE
[ToBTOpeHue, 06001IEHNE, 15 1
cHCTEeMaTH3alUsA3HAHU T
OBIIEE KOJIMYECTBO YACOB I10 68 3 0
ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne KonuyecrBouacos
o/ Temaypoka Bce  KounrtpoabHbiep  IIpakTuyeckuep
u ro a0oThlI a0doThI

Haranzyq
eHHUs

DJIeKTPOHHBbIeNU(POBBICOOpPa3oOBaTE]
bHbIEpecypchl

OCHOBHBIE TIOHATHS
CTEPEOMETPHUU: TOUKA,
npsiMasi, TI0CKOCTb,
npoctpaHcTso. [IpaBuna
M300paKeHHS Ha
PHUCYHKAX: N300paKeHUsI
IJIOCKOCTEH,
napaieIbHbIX MPSMBIX
(OTpe3KOB), CepeIUHBI
OTpe3Ka

[TonsTus:

nepeceKarIuecs

IJIOCKOCTH, 1
nepeceKaroImecs mpsmas

1 IJIOCKOCTh

[TonsTus:

MepeCcEeKaroIINecs

INIOCKOCTH, 1
nepeceKaroImecs mpsmas

U TIOCKOCTh

3HAKOMCTBO C
MHOTOIPAaHHUKAMHU,




n300pakeHune
MHOTOTPaHHHKOB Ha
PHCYHKaX, Ha
HPOCKIIMOHHBIX YePTEnax

HauannHbie CBeICHUS O
KyOe u nupamuze, ux
Pa3BEPTKHU U MOJEIIH.
Ce4eHUAMHOTOrpaHHUKOB

Hauanbnbie cBeneHus o
KyOe 1 nupamuze, ux
Pa3BEPTKU U MOAENU.
CeueHUsIMHOTOIpaHHHUKOB

ITousarue 06
AKCHOMAaTHUYECKOM
[IOCTPOCHHUHU
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH H
CIEICTBHS U3 HUX

ITousiTne 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEpEOMETPHUU: aKCHOMBI
CTEpEOMETPUU U
CIIEICTBUS U3 HUX

IToustue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHUU: AKCHOMBI
CTEpEOMETPUU U




CIICACTBHUA U3 HUX

10

ITonsitre 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U
CIEJCTBHS U3 HUX

11

BzaumHoe pacnionoxxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaroImecs,
apajuieIbHbIE U
CKpEIIMBAOIINECs
npsIMbIe

12

13

14

[TapamienbHOCTD IPAMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE;
NapajuIeIbHOCTD TPEX
IPSIMBIX

[TapamienbHOCTE IPAMBIX
U IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamiensHOCTE IPAMOI
U IJIOCKOCTH

VYruel ¢

COHAIpaBJICHHBIMUCTOPOH
aMH

15

VYron Mexay NpsIMbIMU B




IIPOCTPAHCTBE

16

17

Yron Mexay NpsMbIMHU B
MIPOCTPAHCTBE
[TapamienbsHOCTBIIIOCKOCT
ei: 1
NapauIeIbHBICIIOCKOCTH

18

CaolicTBamnapauieabHbIXIT
JIOCKOCTEH

19

[Ipocreiimue
IPOCTPAHCTBEHHBIE

(GUrypHI Ha MJIOCKOCTH: 1
TeTpadp, KyO,

napaJulesIenuIe/

20
21

IToctpoenueceueHui

[ToctpoenuecedyeHmit

22

KonTpomabHas pabora no
teme "[Ipsmbie u
TUTOCKOCTH B
IPOCTPAHCTBE.
[TapannenbsHOCTEIPSAMBIX
Y TUIOCKOCTEN"

23

[IepnieHAUKYIAPHOCTH
IIPSAMOM M TNIOCKOCTH:
NEPIEHAUKYJIIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE

24

IIpsiMble mapasnienbHbIe U
NEePIEHAUKYIISIPHBIE K 1
IUIOCKOCTH




25

[IpsimMble napaienbHbIe U
NEPIECHIUKYJIIPHBIE K
IUIOCKOCTH

26

[Ipu3nak
NEPIEHAUKYJIAPHOCTH
MPSMOU U INIOCKOCTH

27

28

29

[Ipusnak
NePHEHANKYIIPHOCTH
MPSMON U TNIOCKOCTH

Teopema o npsmMoi
NEePICHIUKYISIPHON
TUIOCKOCTH
Teopema o npsmMoi
NEePICHIUKYISIPHON
TUIOCKOCTH

30

Teopema o npsimoit
NEePHEHANKYIIIPHON
IIJIOCKOCTH

31

[Iepnenpukynsp u
HAaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IUNIOCKOCTH,
paccTositHue OT MPSAMOU 110
IIJIOCKOCTH

32

[lepnenaukynsp u
HAaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUNIOCKOCTH,
paccTositHue OTHPSIMOU 10
IIJIOCKOCTH




33

34

35

[IepneHpuKymnsp u
HaAKJIOHHBIC: PACCTOSHUE
OT TOYKH 10 IIJIOCKOCTH,
paccTosiHue OT IPSAMOH 10
IUIOCKOCTH
[IepneHpuKymnsap u
HaKJIOHHBIC: PACCTOSHUE
OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSAMOH 10
IUIOCKOCTH

VYrisl B IPOCTPAHCTBE:
yroJI MeXAy IpsMON U
IUIOCKOCTBIO

36

JIByrpaHHBI} yroul,
JIMHEWHBIN yroJ

JBYTPaHHOIO yria

37

38

39

40

JIByrpaHHBIN yroJl,
JIMHEWHBIN yroJ
JIBYTPAHHOI'O yIJla

IlepnieH AUKYIAPHOCTD
IIJIOCKOCTEN: MpU3HAK
HNEPIEHANKYIIPHOCTH
JBYX ITIOCKOCTEN

[IeprieHAUKYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
NEPIEHANKYJIAPHOCTH
JIBYX INTOCKOCTEN

[IeprieHAUKyYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK




NePHEHANKYISIPHOCTH
JIBYX TIJIOCKOCTEM

41

42

Teopema o
TPEXIEPIICHAUKYIIIPAX
Teopema o
TPEXMEPIECHIUKYIIAPAX

43

Teopema o
TpEXTEPIEHTUKYIIAPAX

44

KonTtponpsHas padora o
TeMaM
"IlepnieHIUKYISIPHOCTD
IpSIMBIX U IIJIOCKOCTER" 1
"V1ubl MeXAY NPSMBIMU U
IUIOCKOCTSIMM"

45

46

47

ITonsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OI'PAHHUKA,
BBIITYKJIBIE U HEBBIYKJIbIE
MHOTOTPAaHHUKHU;
pa3BEpTKa
MHOT'OTPaHHUKA

[Ipu3ma: n-yronsHas
IIpU3Ma; TpaHu U
OCHOBAHUS IIPU3MBI;
IpsiMasl 1 HaKJIOHHAas
npu3Mbl; OOKOBast U
IIOJIHASI IOBEPXHOCTh
IIPU3MBI

[Tapamnenenunen,




IIPSIMOYTOJIBHBIN
napauleIeuIe] U €ro
CBOICTBA

48

49

[Inpamuia: N-yroapHas
MpaMuJia, TpaHy U
OCHOBaHUE NIUPaMUbL;
O0KOBast U NOJHAA
IIOBEPXHOCTb TUPAMHU/IBI;
IIPaBWJIbHASA U yCEUEHHAs
nupaMua

[IpaBunbHBIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO
MHOT'OTPaHHMKa;
IIPaBWJIbHAS [IPU3Ma U
IIpaBUJIbHAS IUPAMU/JIA;
IIpaBUJIbHAS TPEYTOJIbHAS
nUpaMuJia ¥ NpaBUIbHBIN
TeTpa’ap; Kyo

50

IIpencrasnenue o
IIPaBUJIbHBIX
MHOT'OIPAHHUKAX:
OKTadIp, JOAEKAIP U
MKOCadIIp.

51

Cummerpus B
MIPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO
TOYKH, MPSIMOIA,
MJIOCKOCTH.




52

DNEeMEHTBICUMMETPUN B
nUpaMuax,
napaJuleenunesax,
NPaBIILHBIXMHOTOTPAHHH
Kax

Briuucienue piieMeHTOB

MHOTOTPaHHHUKOB: p&opa,
JTUarOHaJH, yTJIbl

53

54

55

[Tnomans 6oxoBoOM
MMOBEPXHOCTH U MOJHOU
IIOBEPXHOCTHU IIPSMOM
MIPU3MBI, TUIOIIA/1b
OCHOBaHUH, TEOpEMA O
OOKOBOI TOBEPXHOCTHU
NPSIMOM MPU3MBI

ITimomanes 00KOBOI
MOBEPXHOCTHU U
MOBEPXHOCTU MPaBUIbHOU
MUpaMUbl, TEOPEMA O
IUIOIAaH OOKOBOM
ITOBEPXHOCTH YCEUEHHON
TTUPAMHU/TBI

KonrponbHas pabora no
teme "MHororpaHHukn"

56
57
58

ITousaTre0000BEME
O0BEéMIIUpamMuIbI

O6bEéMUpamMuIbI

59

O0BEéMIIUpamMuIbI

R




60

O6BEMIHIpamMuIBI

61
62

OOBEMITPU3MBI

OO6BEMIPU3MEI

63

64

R

OO6BEMIPU3MEI

KonTponbnas pabota no
teme "OO0bEMBI 1
MHOTOTPaHHUKOB"

65

[ToBTopenue, 0600mIEHNE
CHCTEMaTH3aIus 3HAHUMA.,
[TocTpoenue ceueHuii B
MHOTOT'PaHHUKE

66

67

[ToBTopenue, 0600mIEHNE
cucTEeMaTU3alus 3HaHUM.
Brruucnenue paccTosHuM:
MEXy ABYMS TOUKAMHU,

OT TOYKH JI0 MIPSIMOM, OT 1
TOYKH JI0 IJIOCKOCTH,

MEXIY

CKpEIIMBAIOIIUMUCS

PSIMBIMH

HTOFOB&HKOHTpOJ’ILHaHpa6
OoTa

68

[ToBTOpEeHnue, 060061EeHNE
CUCTEMAaTH3alMsl 3HAaHUM.
Brrunciienue yrios:
MEXIY
CKpEIIMBAIOIIUMUCS
MPSIMBIMH, MEX]1y IPSIMOM




U TJIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YIJIOB
MEXy TIIOCKOCTSIMHU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




11 KJIACC

Ne

n/
It

Temaypoka

Cdepa u map: nieHTp,
panuyc, TuameTp;
TUTONIATh
MOBEPXHOCTH CPEPHI
Cdepa u map: ueHtp,
paauyc, TuameTp;
TUIONIA/b
MIOBEPXHOCTH Cepshl
Bzaumnoe
pacnonoxeHue cepsl
U TUIOCKOCTH;
KacaTesbHas
MIJIOCKOCTH K cepe;
TJI01a 6 Chephl
Bzaumuoe
pacnosioxeHue cepsl
U TUIOCKOCTH;
KacaTeJIbHas
MIJIOCKOCTH K cepe;
TJI01Ia 6 Cheph
N3obpaxenue chepsl,
1rapa Ha MjIoCKOCTH.
Ceuenusimiapa

KoanuecTrBouacos

Bce
ro

KoHTpoJbHbIEp
a00ThI

IIpakTHyeckuep
a00ThbI

Jdarauszyue
HUA

JIeKTPOHHbIeNU(POBBICOOPa3OBATEb
Hblepecypchl




Nzobpaxkenue chepsl,
1rapa Ha MjI0CKOCTH.
Ceuenusiapa

10

unuHaapudeckas
MOBEPXHOCTb,
oOpasyroiue
HWIMHAPUYECKOMN
MIOBEPXHOCTH, OCh
HUJIUHIPUYECKOU
MIOBEPXHOCTHU

unnHapudeckas
IIOBEPXHOCTb,
oOpa3ymorue
LWIMHPUYECKON
IIOBEPXHOCTH, OCh
LHUAJIMHIPUYECKON
MIOBEPXHOCTH

[unuHap: ocHOBaHUS
u 6oKoBast
MOBEPXHOCTb,
oOpa3syromas 1 oChb;
IUIOIIAaAbs OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

Hunuaap: ocHOBaHUS
u 6oKoBast
MMOBEPXHOCTb,
o0pa3syromas 1 oChb;
IUIoIaabs OOKOBOU U
ITOJIHOM ITOBEPXHOCTHU




11

12

N3o6pakenue
UJIMHAPA Ha
miockocTH. Pa3Béprka
uuiuHapa. CeyeHus
MATUHAPA
(TJI0CKOCTB1O,
napajuiebHON UIn
MIEPIIECHIUKYIISIPHON
OCH IIWJIMH]IPA)
N3o0pakeHue
HUJIUHAPA HA
mockocTy. Pazséprka
uunuHapa. CedeHust
HUATUHAPA
(TUTOCKOCTEIO,
napauieIbHON WK
NePIEeHIUKYIIPHON
OCH LIUJIMH/IPA)

13

14

Konnueckas
MOBEPXHOCTb,
oOpa3yrorue
KOHUYECKOM
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU
MTOBEPXHOCTH

Konunueckas
MOBEPXHOCTb,
oOpa3yromue
KOHHUYECKOM




IMOBCPXHOCTHU, OCb U
BCpIIMHA KOHHYECKOM
IMOBEPXHOCTHU

15

Konyc: ocHoBanue u
BEPIIUHA,
o0pa3syroias 1 oChb;
ioniaib 60KOBOU U
MOJIHOM MMOBEPXHOCTHU

16

Konyc: ocHoBanue u
BEPIINHA,
o0pa3syrommas 1 oChb;
ionaib 60KOBOU U
MOJTHOM MMOBEPXHOCTHU

17

VY ceu€HHBbIN KOHYC:
obOpazyromue u
BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb

18

Y ceu€HHBIN KOHYC:
obpazyromue u
BBICOTA; OCHOBAHHS U
0OO0KOBast MOBEPXHOCTh

19

N306paxkenue koHyca
Ha MJIOCKOCTH.
Pa3BépTka KoHyca.
CeueHust KOHyca
(MII0CKOCTHIO,
napajuieJIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,




MPOXOJIAIIEH uepe3
BEPIITNHY)

20

21

22

N3o6pakenune konyca
Ha IJIOCKOCTH.
Pa3Béprka Konyca.
CeueHust KOHyca
(TUTOCKOCTHIO,
napasuieIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOJIAIIEH uepe3
BEPILUHY)
KomOunanus ten
BpallleHUs U
MHOTOTPaHHUKOB
Kombunarus Ten
BpallleHus U
MHOTOTPaHHUKOB

23

MHoOrorpaHHuk,
ONMCAHHBIN OKOJIO
cthepsr; chepa,
BIIMCAHHAS B
MHOTOT'PAaHHUK WJIM B
TEJIO BpAILEHUS

24

MHoOrorpaHHuk,
ONHMCAHHBIN OKOJIO
cdepsl; chepa,
BIIMCAHHAS B
MHOTOIPAHHUK WJIU B




TEJIO BpaIlCHUS

25

26

27

[Toustie 06 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Ten

ITonstre 00 00BEME.
OCHOBHBIEC CBOMCTBA
00BEMOB Tell
OO0BEMIUIUHPA,
KOHYca

28

29

30

O6béMuMINHpA,
KOHYcCa

O06béM mapa u
IJI0MIA b Chepsl
O0béM mapa u
IJI0MIA b Chephl

31

ITomoGHbIE TENA B
MIPOCTPAHCTBE.
CooTHoIIEHUS MEXTY
IJIOIA MU
[IOBEPXHOCTEH,
00bEéMaMH TOJOOHBIX
TeN

32

ITomoGHEIE TENA B
MIPOCTPAHCTBE.
COOTHOIIEHUS MEXTY
IIOIIAISIMU
[IOBEPXHOCTEH,
00BEMaMH TOJOOHBIX




TCI

33

34

35

KoHnTtposbhas padota
o temaM "Tena
BpanieHus" u
"O0bemsI TeI"
BekTop Ha mIockocTH
U B IIPOCTPAHCTBE

BGKTOp Ha IIJIO0CKOCTHU
H B IIPOCTPAHCTBC

36

37

38

CrnoxxeHue u
BBIYMUTAHUEBEKTOPOB
Crnoxenune u
BBIYMTAHUEBEKTOPOB
YMHOKEHUEBEKTOPAH
aumciio

39

40

YMHOKEHUEBEKTOPAH
a4uCIIo

Pasnoxenue BekTopa
10 TPEM
HEKOMILUTAHAPHBIM
BEKTOpaM.
[IpaBunonapannenenu
nena

41

PasnoxeHnue BexTopa
10 TpEM
HEKOMILTAHAPHBIM
BEKTOpaM.
[IpaBunonapasmienenu




ncaa

42

Pa3noxeHne BexkTopa
10 TPEM
HEKOMILIAHAPHBIM
BEKTOpaM.
[IpaBunonapannenenu
nena

43

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHEHHUEM TIPaBUJT
JIEUCTBHUI C
BEKTOpaMu

44

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHEHHUEM TIPaBUJT
JIEUCTBHUH C
BEKTOpaMHU

45

[IpssmoyronbHas
CUCTEMa KOOPJIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocrenimume 3anauu B
KOOpAMHATaX

46

[IpssmoyrosbHas
CUCTEMa KOOpJIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3a1auu B
KOOpAMHATaX




47

48

49

Yron mexny
BEKTOPaMH.
CxansipHoe
MIPOU3BEICHUE
BEKTOPOB

Yron mexny
BEKTOPaMH.
CxansipHoe
MIPOU3BEICHUE
BEKTOPOB

Beruncnenue yrios

MCXKAY NPAMBIMHA U
IIJIOCKOCTAMU

50

Brruncnenue yrios
MEXK]1y IPSMBIMH 1
TJIOCKOCTSIMU

51

KoopaunartHo-
BEKTOPHBIN METOJI ITPH
pelieHnu
FE€OMETPUUYECKUX
3a1a4y

52

KoopaunatHo-
BEKTOPHBIN METOJI ITPH
pemeHnu
F€OMETPUYECKHUX
3a1a4y

53

KonTponbhas pabota
no teme "BekTopsl u
KOOPJIMHATHI B




npocTtpascTae”

54

[ToBTOpEHME,
o0o0mieHue u
CUCTEMAaTH3aIIH
3HaHuM. OCHOBHBIE
burypsi, GpaxTsl,
TEOpEMBI Kypca
TUTAHUMETPHUH

55

56

57

IToBTOpEHME,
00001ICcHIE 1
CHCTEMAaTH3allHs
3HaHui. OCHOBHEIC
burypsl, QaxTsl,
TEOpEMBI Kypca
TJIaHUMETPUH

IToBTOpEHwME,
000011eHNE U
cucTeMaTH3anus
3HaHuil. OCHOBHBIE
burypsl, QaxTsl,
TEOpPEMBI Kypca
TUTAHUMETPHH

IToBTOpEHUE,
o0o011eHue u
cucTeMaTH3anus
3HaHU. OCHOBHbBIE
burypsl, QpaxThl,
TEOpPEMBI Kypca
TUTAHUMETPHUH




58

59

60

61

IToBTOpEHue,
000011IeHE U
CHCTEMaTH3aLHs
3HaHWUH. 3aga4u
MJIAHUMETPHUH U
METO/Ibl UX PELICHUS

[ToBTOpEHME,
000011IeHE U
CHCTEMAaTH3allH
3HAaHUU. 3agaun
MJIAaHUMETPHUH U
METO/Ibl UX PeIICHUS

[ToBTOpEHHE,
0000111EHHE U
CHCTEeMaTH3aIus
3HAHUH. 3a1aun
TJIAHUMETPHUH U
METO/Ibl UX PeIIeHUS

IToBTOpEHUE,
00001IeHHE U
CUCTCMaTHu3alusa
3HAHUH. 3amaun
HJ'IaHI/IMeTpI/II/I nu
METOABI UX peHIeHI/ISI

62

IToBTOpEHue,
000011IEHE N
CHCTEMAaTH3allHs
3Hannii. OCHOBHBIE

burypsl, QpaxThl,




TEOpEMBI Kypca
CTEpeOMETpUHr

63

IToBTOpEHue,
o0o0mieHue u
CUCTEMAaTH3aIIH
3HaHuM. OCHOBHBIE
burypsl, GpakThl,
TEOpEMBI Kypca
CTEpEeOMETPUU

64

HroroBaskoHTpOIBHA
spabota

65

66

67

68

[ToBTOpEHHE,
00001eHNE U
cHUCTeMaTU3alus
3HAHUM

IToBTOpEHUE,
00001IeHHE U
CUCTCMaTHu3alusa
3HAHHI

IToBTOpEHUE,
00001IeHHE U
CUCTCMaTHu3alusa
3HAHHI

IToBTOpEHue,
00001IeHHE U
CHCTEMAaTHU3allHs
3HAHHI

OBIIEE KOJIMYECTBO
YACOB I10

68




[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» MaTtemaTuka: anrebpa 1 Hayaia MaTeMaTHUYECKOTO aHaJIu3a, TEOMETPHSL.
['eometpus, 10-11 knaccwl/ Atanacsa JI.C., Byry3oB B.®., Kagomues C.b. u

npyrue, AkimonepHoe oomectBo «M3aarenscTBo «IIpocBerienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

['eomerpus. unaktuueckue matepuainsl s 10-11 kinacco / 3uB b.I'.

M.: IIpocBeuieHue

Meroauueckue pexkomenaaunn. Kuura mist yuurensa. M3ydyaem reometputo B 10-

11 kmaccax / Aranacsn JI. C. U npyrue. M.: IIpocsenienue

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
Pomr

Nudoypoxk






