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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuaromuxcst 11-12  kmaccoB paspaboraHa Ha ocHOBe dDeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEILHOTO pPAa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH PEAJIbHOIO0 M HACANBHOT0, XapaKTEpe OTpPaXEHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHHUS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

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

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYarOIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TE€OMETpPHUIO OoJee
r1y0OKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BOM ypoBHE B 1 1—12 kaccax gaBisitoTCs:

e (opmMupoBaHue mMpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOMN

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar [Js pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  337a4 Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHOBHbBIE cozeprKaTelibHble TUHUU Kypca «I'eomerpum» B 11-12 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 001Iero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMeTpuun oTBOAUTCS 2 Yaca B Heaenmo B 11 kiacce u 1 yac B
Hezeno B 12 kimacce, Bcero 3a JiBa roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
11 KIIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHECHINKYISIPHOCTH MPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TPOEKUuss  (GUrypel  HA  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THPAMUJA; NpPaBWIbHAsA TPEYrojbHAs MNUPAMUIA W IPABUIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

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



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

12 KUIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, ITUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJIO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mi1ockocTH U B npocTpancTBe. CI0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  ITOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWs; MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO Y  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, MOHUMAHHEM BIIASHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYJKAaIOIIeW Cpenbl, IUIAHUPOBAHUS TOCTYIKOB M OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYelIOBEUECKOH JesITebHOCTH, JTaroB ¢
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie — noznasamenvhwvle  Oeticmeus, — 0Oecneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJTN3A;

e BOCIHpPUHUMATH, (OopMyIHUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemsiaraTh  KPpUTEPUH Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTHBHOTO), BHICTPAWBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

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

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneyusaom

chopmMuUpo8anHOCMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3M4yle€ U CXOJCTBO IO3UIIMIA; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmaus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUs 3a]1auM, BEIOUpATh CIOCO0 pereHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OIIHMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccuuiumpoBaTh B3auMHOE paCIONOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOT'PaHHHKA, TIPABUJIBHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
KkjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHHUKH; TpPaBUIbHbIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

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

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3a7a4 Ha BBIYMCICHHE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) C© TMpUMEHEHHEM (OopMys; BBIYUCIATH COOTHOIICHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATs MpOCTEWINME NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHWUS HaA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI M TEOpeM, anmnapara ajareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

12 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHIMU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BEITIOTHSTE (BBIHOCHBIC) TINIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJIararoluX HECKOJIBKO IAroB PEMIECHHUs], €CJIM YCIOBUS MPUMEHEHHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
W3BECTHBIE METO/IBI IPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a]1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, MCCIEAOBaTh TMOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoabubie | IlpakTuuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
http://uchi.ru
1 BBenenue B ctepeoMeTputo 9 http://uchitel.club/
5 [IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 11 1 http://uchi.ru
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN http://uchitel.club/
[lepneHUKyYISIPHOCTD MPSAMBIX U http://uchi.ru
3 . 11 .
IIJIOCKOCTEN http://uchitel.club/
http://uchi.ru
4 VYTriel MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 9 1 http://uchitel.club/
http://uchi.ru
> Muororpaict 1 1 http://uchitel.club/
6 OO6BEMBI MHOTOTPaHHUKOB 10 1 ttp.//uchi.ru
© OTOTPAHHIIO http://uchitel.club/
. http://uchi.ru
7 [ToBTOpEeHME: ceueHusi, pacCTOSIHUS U YTJIbl 2 1 http://uchitel.club/
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 63 5 0



http://uchi.ru/
http://uchitel.club/
http://uchi.ru/
http://uchitel.club/
http://uchi.ru/
http://uchitel.club/
http://uchi.ru/
http://uchitel.club/
http://uchi.ru/
http://uchitel.club/
http://uchi.ru/
http://uchitel.club/
http://uchi.ru/
http://uchitel.club/

12 KIIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unppoBbIie
Ne n/m P Konrpoabubie | Ilpakruueckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Tena BpamieHus 22
OOBEMEBI TN 10 1
3 BekTops! U KOOPAMHATHI B IPOCTPAHCTBE 20
4 [ToBTOpEHME, 0606HICHI:IG, 12 1
CUCTeMaTH3alysl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 64 3 0
IMOYPOYHOE IINTAHUPOBAHUE
11 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kontpoabusbie | IlpakTuueckue
n/n Bceero U3YYCHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OcCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
mpsimMasi, MI0CKOCTh, TPOCTPAHCTBO. .
' http://uchi.ru
1 [TpaBuna nzob6pakeHust H:c:l pUCYHKaX: 1 05.09.2023 | http://uchitel.club/
M300paKeHUs MIIOCKOCTEH, MapaieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka



http://uchi.ru/
http://uchitel.club/

IlonsTus: MEpCCCKaromurecs mIOCKOCTH,

http://uchi.ru

2 .
HepeCceKaroIIuecs psiMas U II0CKOCTh 07.09.2023 | http://uchitel.club/
3 [TonsATHA: nepecekaronmecs MI0CKOCTH, http://uchi.ru
NepEeCceKaloIINecs MpsMasi U TIOCKOCTh 12.09.2023 | http://uchitel.club/
3HAaKOMCTBO C MHOTOTPaHHUKaMH, htto:/fuchi.r
p://uchi.ru
4 OpaxeHue .
n300pa’keHNue MHOTOTPaHHUKOB Ha 14.09.2023 | http://uchitel.club/
PHUCYHKaX, Ha POSKIIHOHHBIX YePTeKaxX
HauanbHble cBefieHUs 0 KyOe U mupamuje, )
5 uX pa3BEPTKU U Mozenu. CeueHus nttp://ucht.
N e 19.09.2023 |  http://uchitel.club/
MHOTI'OI'PaHHHKOB
HauanpHble cBeieHUs 0 KyOe 1 nupamu/e, htto:/fuchi
. p://uchi.ru
6 ux pa3BEPTKU U Mozenu. CedyeHus 21092023 | http://uchitel.club/
MHOT'OI'PaHHHKOB
ITousiTe 06 aKCMOMATUYECKOM htto://uchi
p://uchi.ru
7 : .
MIOCTPOEHHUH CTEPEOMETPUHN: AKCHOMBI 26.09.2023 | http://uchitel.club/
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
IlonsaTne 06 akCHOMATUIECCKOM htto://uchi
) p://uchi.ru
8 MIOCTPOEHHUU CTEPEOMETPUHN: AKCHOMBI htt://uchitel.club/
CTEpPEOMETPUU U CIEACTBUS U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM htto:/fuchi
) p://uchi.ru
9 MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI htt://uchitel.club/
CTEepEOMETPHUH U CIEACTBHS U3 HUX
B3aumMHoe pacrosioxkeHue npsMbIX B
10 IIPOCTPAHCTBE: IEpeceKaroIuecs, http://uchi.ru
IapajeiabHble U CKPEIIUBAOIINECS http://uchitel.club/
HpsIMbIE
1 [TapayuienbHOCTB IPSIMBIX U INIOCKOCTEH B http://uchi.ru

MPOCTPAHCTBC: MAPAJJICIIbHBIC IIPAMBIC B

http://uchitel.club/



http://uchi.ru/
http://uchitel.club/
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http://uchitel.club/
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http://uchitel.club/
http://uchi.ru/
http://uchitel.club/
http://uchi.ru/
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http://uchi.ru/
http://uchitel.club/
http://uchi.ru/
http://uchitel.club/
http://uchi.ru/
http://uchitel.club/

MPOCTPAHCTBE; MAPAIIEIBHOCTD TPEX
MIPSIMBIX

[TapayuienbHOCTB IPSIMBIX U IJIOCKOCTEH B

http://uchi.ru

12 npocrpancTse: [lapamienbHocTh NpsMon 1 htto://uchitel.club/
IUIOCKOCTH ' '

http://uchi.ru

13 VYTIIBl ¢ COHANPaBICHHBIMU CTOPOHAMU http://uchitel.club/

http://uchi.ru

14 Yron Mexay NpsMbIMU B IPOCTPAHCTBE htto://uchitel.club/

http://uchi.ru

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE http://uchitel.club/

16 [TapamienbHOCTB IIOCKOCTEN: http://uchi.ru
napaJuiesbHbIe TNIOCKOCTH http://uchitel.club/
I N

pocTeiiire MpoCTPaHCTBEHHbIE (PUTYPBI htto://uchi.ru

17 Ha TUIOCKOCTH: TETpadp, KyO, htto://uchitel.club/
napajuieJenumne;y ' '

18 m . http://uchi.ru

OCTpOCHHE CeHeHiH http://uchitel.club/
. http://uchi.ru

19 Hoctpoenne ceucnui http://uchitel.club/
KonrtponsHas padora no teme "[Ipsimblie u .

20 http://uchi.ru
MIJIOCKOCTH B IPOCTPAHCTBE. ) http://uchitel.club/
[TapannenbHOCTh NPSIMBIX U MNIOCKOCTEN"

H o

o epHeH,[[I/II?YJ'ISIpHOCTB MPSIMOI U htto://uchi ru
MJIOCKOCTH: TIEPIIEHAUKYJIPHBIE MPSIMbIE B h ttlp: Jluchitel club/
MIPOCTPAHCTBE

99 [IpsiMble apasienbHble U http://uchi.ru

NECPpHNCHAUKYIIAPHBIC K IJIIOCKOCTH

http://uchitel.club/
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[IpsiMble apasienbHele U

http://uchi.ru

23 .
MEePIEHANKYIISIPHBIE K INIOCKOCTH http://uchitel.club/
24 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U http://uchi.ru
IJIOCKOCTH http://uchitel.club/
25 [Ipu3Hak nepneHIuKyJISPHOCTH IPSIMOM 1 http://uchi.ru
IIJIOCKOCTH http://uchitel.club/
26 Teopema o npsiMoOii epHneHAUKYISIPHON http://uchi.ru
IIJIOCKOCTH http://uchitel.club/
97 Teopema 0 npsAMON NEpIEHIUKYISIPHON http://uchi.ru
IIJIOCKOCTH http://uchitel.club/
[lepnieHIUKYNSIp ¥ HAKIOHHBIE: htto://uchi
p://uchi.ru
28 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, http://uchitel.club/
PAcCTOSIHUE OT NPSAMOM JI0 INIOCKOCTH ' '
[lepnenauKynsip U HAKIOHHBIE: )
P y P http://uchi.ru
29 paccTostHuE OT TOYKHU J0 MIIOCKOCTH, http://uchitel.club/
paccTostHuE OT MPSAMOM JI0 MIIOCKOCTH ' '
[lepnenauKynsip U HAKIOHHBIE: )
P y P http://uchi.ru
30 paccTostHuE OT TOYKHU J0 MIIOCKOCTH, http://uchitel.club/
paccTostHuE OT NMPSAMOM JI0 MIIOCKOCTH ' '
[TepnienuKymnsip U HaKJIOHHBIE: hito://uchi.r
p://uchi.ru
31 paccTosTHUE OT TOYKH JI0 IJIOCKOCTH, http://uchitel.club/
paccTostHuE OT MPSAMOM JI0 MIIOCKOCTH ' '
http://uchi.ru
32 CBoiicTBa napamieNbHbIX INIOCKOCTEN http://uchitel.club/
33 VYTIibl B IPOCTPAHCTBE: YIOJI MEXAY http://uchi.ru
MNPAMOU U TIIOCKOCTHIO http://uchitel.club/
34 JIByrpaHHBIN yroJl, JMHEHHBIA Yroi http://uchi.ru

JBYTPAHHOI'O yria

http://uchitel.club/
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http://uchitel.club/
http://uchi.ru/
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JIByrpaHHBIN yroJl, JMHEHHBIA yroi

http://uchi.ru

35 JIBYTPaHHOI'O yIJia http://uchitel.club/
[lepneHUKyYISIPHOCTD IIJIOCKOCTEM: .
36 1} Esﬂafneyneg WKYJISIPHOCTH 1B ttp.//LChL.
P "PHCHAMKYIAD ABYX http://uchitel.club/
IJI0CKOCTEN
[leprieHAMKYASAPHOCTD IIOCKOCTEH: i
37 MIPU3HAK [EPIEHIUKYJISIPHOCTH 1B http./AICht. iy
p "PHCHIMIYIAP ABYX http://uchitel.club/
IJI0CKOCTEN
[leprnieH IUKYISIPHOCTD MIOCKOCTEH: )
38 MPU3HAK MEPIECHIUKYISIPHOCTU 1B http./fLChL.
p "PHCHIIIY AP ABYX http://uchitel.club/
IJI0CKOCTEN
N http://uchi.ru
39 Teopema o TpEX mepneHAUKYISIPax http://uchitel.club/
N http://uchi.ru
40 Teopema o Tpéx nepneHANKYISIpax http://uchitel.club/
N http://uchi.ru
41 Teopema o Tpéx nepneHANKYISIpax http://uchitel.club/
KonrtponbHas pabota no remam
42 "[leprieHAUKYASIPHOCTD MPAMBIX U http://uchi.ru
miockocTeil" u "YTibl MEXY IPSIMBIMU U http://uchitel.club/
I0CKOCTSIMU"
IloHsATHE MHOTOIpAaHHUKA, OCHOBHBIE
43 DJIEMEHTBI MHOTOI'PAHHUKA, BBIITYKIIBIE U http://uchi.ru
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA http://uchitel.club/
MHOTOTpaHHHUKA
IIpu3ma: n-yrosibHas mpu3Ma; rpaHu U
44 OCHOBAHMS IIPU3MBI; IIpsIMasi U HAaKJIOHHAs http://uchi.ru

pU3MbI; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

http://uchitel.club/
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[Tapamtenenunen, NpsAMOYTOJIbHBII

http://uchi.ru

45 . )
napajuiesienuIie]l U ero CBOMCTBa http://uchitel.club/
[Iupamuna: n-yrosnbHas nupammuaa, rpaHu

46 Y OCHOBaHHWE NMHUPaMHUJbL; OOKOBas U http://uchi.ru
IIOJIHAS TIOBEPXHOCTh ITUPAMMJIBL; http://uchitel.club/
MpaBUJIbHASA U YCEUEHHAS TUPAMUAA
[IpaBuiibHBIE MHOTOI'PaHHUKHU: [TOHSITHE
[IPaBWJIBHOI'O MHOTOTPAHHUKA; TPaBUJIbHAS .

47 P M N ap N ap http://uchi.ru
MpU3Ma ¥ MpaBWIbHAS MUPAMUIA; .

P P pantiti http://uchitel.club/
[IpaBWIbHAs TPEYTOJIbHASI MUpaMUAA U
MIPaBWIbHBIN TeTpadip; KyO
IIpeacrapneHnue o NpaBUIILHBIX ]

48 po orpa a 0p ad oJieKa’ T
MHOTOTPaHHUKAX: OKT , K u .

p AP, 01 AP http://uchitel.club/
HUKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOYKH, TPSAMOM, TNIOCKOCTH. .
49 Sene . . I http://uchi.ru
JIEMEHTHI CAMMETPHH B TUPAMHUIAX, .
P pamu http://uchitel.club/
napajuiesenuIneax, NpaBUiIbHbIX
MHOTOTpaHHUKaX

50 Brrunciienne 31eMEeHTOB MHOTOTPaHHUKOB: http://uchi.ru
péOpa, TuaroHasu, yribl http://uchitel.club/
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJIHOM

51 IIOBEPXHOCTHU MPSMOM IIPU3MBI, ILIOIIAb http://uchi.ru
OCHOBAaHUH, TeopemMa 0 GOKOBOM http://uchitel.club/
MTOBEPXHOCTU MPSIMON MPU3MBI
[Tomaas 6OKOBOM MOBEPXHOCTH U .

pu http://uchi.ru
52 MIOBEPXHOCTHU IIPABWJIBHOM MUpaMUBbI,

TeopeMa o IIomaau OOKOBOU

http://uchitel.club/
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IIOBEPXHOCTU YCEUEHHOW ITUPaAMUIBI
KonrponsHas pabora o Teme http://uchi.ru
53 1 _ .
"MHororpaHHuku" http://uchitel.club/
. http://uchi.ru
>4 Honstrne 06 06beme 1 http://uchitel.club/
. http://uchi.ru
95 OObEM mrpami eI 1 http://uchitel.club/
N http://uchi.ru
56 ObbEM mipami eI 1 http://uchitel.club/
. http://uchi.ru
S7 O6bEm mipami b 1 http://uchitel.club/
N http://uchi.ru
58 ObbEM mpu3MEI 1 http://uchitel.club/
. http://uchi.ru
29 ObbEM mpH3MEI 1 http://uchitel.club/
. http://uchi.ru
60 OObEM MpH3MBI 1 http://uchitel.club/
61 KonTponbhas padota no teme "O0bEMBI 1 http://uchi.ru
MHOTOTPaHHHUKOB" http://uchitel.club/
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS htto://uchi.ru
62 3Hanuii. [ToctpoeHne ceueHwmii B 1 http://uchitel.club/
MHOFOFpaHHI/IKe
http://uchi.ru
63 HToroBasi KOHTpOJIbHASA paboTa 1 htto://uchitel.club/
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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12 KIIACC

Ne
n/ | Tema ypoka
n

KoaunuecTBO 4acoB

Bce
ro

KonTpoabu
ble padoThbI

IMpakTnuec
KHe padoTbl

JlaTa
H3yUeH
U

JJIeKTPOHHbIE
uudgposbie
oOpa3oBareJib
Hble pecypchl

Cdepa u map:
LEHTP, panyc,
JTUAMETP;
IO
MTOBEPXHOCTH

cdepbl

B3anmHuoe
pacronoxxenue
cdepsl U
TUIOCKOCTH;
KacaTeJbHas
IJIOCKOCTh K
3-4 | coepe;
IO
chepsl.
N3o6paxkenue
ctepsl, mapa
Ha IJIOCKOCTH.
Ceuenus mapa

nnmmeapuaeck
ast
MOBEPXHOCTb,
obpazyromme
5-6 HUJTUHAPUYECKO
1 IOBEPXHOCTH,
0Chb
LWIMHIPUYECKO
1 TOBEPXHOCTH

JR07050%0501105
OCHOBAHMA U
OoKoBas
IIOBEPXHOCTb,
7-8 obOpasyromas u
0Cb; IIJIOIIAIb
OOKOBOH U
TTOJTHOM

MTOBEPXHOCTHU




10

N3obpaxenue
UWIMH]IpA Ha
MJIOCKOCTH.
Pa3Béprka
HUIMH]IpA.
Ceuenus
UIHH]IpA
(MII0CKOCTHIO,
napajieabHON
WIH
MEPICHIUKYIIAP
HOH ocu
AJTUHIPA)

11-
12

Konnueckas
MTOBEPXHOCTb,
oOpazymorue
KOHMYECKOM
MTOBEPXHOCTH,
OCh M BEpILIUHA
KOHWUYECKOM
MMOBEPXHOCTH

14

Konyc:
OCHOBaHUE U
BEpIINHA,
oOpasyrommas u
OCh; TUIOIIAh
OOKOBOM U
MOJTHOU
MOBEPXHOCTHU

15-
16

Y ceuéHHBIHI
KOHYC:
oOpa3yromue u
BEICOTA;
OCHOBaHUS U
OokoBas
MOBEPXHOCTh

17-
18

N3obpaxenue
KOHYCa Ha
IJIOCKOCTH.
PazBéptka
KOHYyca.
Ceuenus
KOHYca




(TUTOCKOCTHIO,
napasuieIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOISIICH
yepes
BEpILUHY)

19-
20

KomOunamus
TeJ BpaIICHUS U
MHOTOTPaHHUKO
B

21-
22

MHOrorpaHHukK,
ONMUCAHHBII
0KOJIO c(hephl,
chepa,
BIIMCAHHAS B
MHOTOTPaHHUK
WJIU B TEJO
BpallleHus

ITousiTne 00
00BéMe.
OcHOBHBIE
CBOMCTBaA
00BEMOB Tell

26

O0BéM
WIHH/IPA,
KOHyca

27-
28

O0BéM mapa u
IUTONIAb
cdepsl

30

ITomoOuEbIe Tena
B
MIPOCTPAHCTBE.
CooTHOIIEHHUS
MEXTY
TLJIOIIASIMHU
ITOBEPXHOCTEM,
00BEMaMu
MMOIOOHBIX TEI

31

KonTponbsHas
pabora o

temaMm "Tena
BpamieHus" u




"O0bembl Ten"

32-
33

Bekrop Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

34-
35

CnoxxeHue u
BBIYUTAHUE
BEKTOPOB

36-
37

VYMHOXKEHNE
BEKTOpa Ha
YUCJIIO

38-
39

Pa3znoxenne
BEKTOpa IO
TpEM
HEKOMILIaHAPH
BIM BEKTOPaM.
[IpaBuio
napajuiesenune
Ja

40-
41

Pemienune 3anay,
CBSI3aHHBIX C
MIpUMEHEHUEM
paBuI
JIIEHCTBHI C
BEKTOpaMHU

42-
43

[IpsmoyronbpHa
s CHCTEMA
KOOpPJIMHAT B
IIPOCTPAHCTBE.
Koopaunats!
BEKTOpa.
IIpocreiimue
3a/1a4M B
KOOpJIHMHATAX

44-
45

Yron mexny
BEKTOpPAMH.
CkansipHoe
MIPOU3BEJICHUE
BEKTOPOB

46-
47

Brraucnenne
YIJIOB MEXIY
PSIMBIMHU U

IUIOCKOCTSIMH




48-
49

KoopaunaTtHo-
BEKTOPHBIN
METOJI IpH
pelieHun
reOMEeTPUYECKU
X 3a7a4

50

KonTponbhas
pabora 1o Teme
"BekTopsbl 1
KOOpJMHATHI B
npoctpaHcTae”

51-
52

[ToBTOpEHHE,
0000111eHHE U
CUCTEeMaTH3aIH
sl 3HAHH.
OcHOBHBIE
burypsi,
(axThl,
TEOpEMBI Kypca
TUTAHUMETPHUH

53-
54

IToBTOpEHME,
00o0011IeHE U
cucTeMaTu3aIu
sl 3HaHHM.
OcHOBHbIE
burypsl,
GbaxThI,
TEOpEMBI Kypca
TJIaHUMETPUHN

56

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3alH
s 3HAaHWH.
3amaun
MJIAaHUMETPHUH U
METOMBI UX
pereHus

57-
58

IToBTOpEHME,
000011IEHE U
CHCTEMAaTu3alx
s1 BHAHWUH.
3agaun
MJIAaHUMETPUH U




METOJIBI UX
peleHus

50- HNrorosas

60

KOHTPOJIbHAS 2 2
pabora

[ToBTOpEHME,
00001IeHNE 1
cucTeMaTtu3alu
s 3HAHHM.

61-

64 OCHOBHEBIE 4

burypsl,
(haKThl,
TEOpPEMBI Kypca
CTepEOMETPUHU

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

64 4 0

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIAA YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHUYECKOro aHaJIn3a, FTeOMETPHSL.
['eometpus, 10-11 knaccwl/ Atanacsa JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, Axnnoneproe obmectBo «M3natensctBo «IIpocBemnieHue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. 'eometpus, 10-11: Yuebnuk nis obmeodpazoBaTenbHbIX yupexaenuit/ JI.C.
ArtanacsH, B.®. byry3os, C.b. Kagomues . - M.: [Ipocsemenue, 2013.

2. 3uB b.I'. 'eomeTpusi: nuaaktudeckue Marepuansl ais 11 kinacca. — M.

[Ipocsemenue, 2012.
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