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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
MPEIMETHBIX 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
a0CTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKEHUS
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 KauecTB MBIIJICHUS, HEOOXOAMMBIX I aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 3aJa4 €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 COIHalbHOro ObITHs, (Qopma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W 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 MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06azoBoM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOJIOJKEHUsST 00pa30BaHus
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3zoM, oOydaroniygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1yOOKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO 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 (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 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 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

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

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOYy OOYy4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpPUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 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
oOy4eHHs 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 YU HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpun oTBOAUTCS 2 4aca B Henenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B MPOCTPAHCTBE: IApAJUICNIbHbIE TNPSMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocte. [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 MEPHEHINKYISIPHOCTH TMPAMONM M IUIOCKOCTH, TEOopemMa O NPsSIMOM
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,  TPOEKUUs  (GUrypel  HA  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSIMO YT OJIBHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHUWKA; NMpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. I[lpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTH NPSIMOMl IPU3MBIL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TE.

11 KVIACC

Tesia Bpalmenus

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

Konunueckass moBepXHOCTh, 00pa3yroliue 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.

Chepa u map: 1eHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHnanuu Tenm BpalleHHss YW MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[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 mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM € Bekropamu. lIpsmoyrompHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOrO0 OONIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMHA 1 HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIDKCHUM B JIPYTUX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTHIO K MATEMATUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTaHKE, COATAHCHUPOBAHHBIN PEXUM 3aHATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
pasnuuHbIM  chepam  MPOPECCHOHANBHON  NEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHH BCEH JXU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYCCKUX TPOIIECCOB Ha COCTOSIHHE MPUPOIHONW M COIMAIBHON
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHJIW3AIMHN; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS MPOTPAMMBI Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBISBJIATH U XapaKTEPH30BaTh CYIISCTBEHHBIC IPU3HAKU MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTHh TIPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJB30BaTh BOIPOCHI KaK MCCIEAOBATEILCKUN MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO 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 ¢ unpopmaunmeii:

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 Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH Tparueck;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIpUHUMATh H  (OPMYyIHUPOBAaTh CYXKICHHSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0J1€ 00CYKIEHUs 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  PE3yJbTaTbl  PEIICHHMs  3aJa4d,  JKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaJIbHON pabOThI IpH pENICHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboTsl (00CykaeHHs, 0OMEH MHEHHUH,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJIL THpolecca Hu
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

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



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYIPAHHBIA yIOJ, TPaHU JBYTPAHHOTO YrIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PAaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHbBIE BHUIbl MHOTOIPAHHHUKOB (MMHMpaMuJa; NpU3Ma,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAaHHHKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TApAJJICIECTTUIIEb] ).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ce€YeHUs MHOTOIPAHHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO NOpSIMOM, OT TOYKHM [JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3a1aun Ha HaXOXKJIEHHE T€OMETPUUYECKUX BEJIMYUH 1O 00pa3nam Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MOPSIMBIMH, MEXIy HOPsIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: 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.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4.

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

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATHUS B IPOLECCE IIOUCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM N€OMETPUUECKNUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (HUJIUHP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOIrO CJIOS, BHICOTA IIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

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

BbrancnsTe COOTHOLIEHUSI MEXIY IUIOMAASMH MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



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

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BpalllCHHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATh JEWCTBUSL CJIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, YIOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTEHIIME NPOTPAMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJyYEHHbIE 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUI U TEOpEM, arlapara anreopbl; penaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMETPIIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUIOCKOCTSIMU 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 11 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P A https://m.eds00.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m Tema ypoka KonTpoJbHbIe
Bceero oOpa3oBaTe/ibHbIE
padoTshI
pecypchl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUH: TOYKA,
npsiMasi, TII0CKOCTh, MPOCTPAHCTBO.
1 [IpaBuna n3o0paxeHus: Ha PUCYHKAX: 1 bubmorexa HOK
p p N pHCYHKax: https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH, TapaJlJIeIbHBIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) [ToHsTHS: TIEpeceKaroNTecs IOCKOCTH, 1 bubnnorexa [JOK
MEePECEKAOIINECS MPAMasi U IIIOCKOCTh https://m.edso00.ru/2d8a9c99
3 ITonsATHA: IEpeceKaronuecs II0CKOCTH, 1 bubmmnoreka HOK
MIEPECEKAIOIIMECS MPsAMasi U IUIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMH,
4 n300paKeHNEe MHOTOTPAaHHUKOB Ha 1 bubmorexa [IOK
p P https://m.edsoo.ru/a63959ed
PHUCYHKAX, Ha MPOCKITMOHHBIX YePTEIKAX
HavanbsHbIe cBe/ieHUs 0 KyOe U TUpaMH/IE,
5 uX pa3BépTKU U Mojein. CedeHust 1 bubmmorexa [JOK
PasBep ACTH. https://m.eds00.ru/b30dff38
MHOTOTPaHHUKOB
HavanbsHble cBeieHUs 0 KyOe U TUpaMHu/Ie,
6 X pa3BEpTKU U Mojenu. CeueHust 1 bubnnorexa [JOK
passep ' https://m.edso00.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 006 aKCHOMAaTHYECKOM TOCTPOCHUHU
but6mmoreka [IOK
7 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUH U 1

CJIICACTBHUA U3 HUX

https://m.edsoo0.ru/0Occ5c4fe



https://m.edsoo.ru/aecc77cd
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[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPHUHN: AKCHOMBI CTEPEOMETPUHN U buGnuorexa [IOK
p P P p https://m.eds00.ru/239c8ch4
CIIEIICTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM TTOCTPOCHUU
9 CTEPEOMETPHUHN: AaKCHOMBI CTEPEOMETPUHI U buGnuorexa [IOK
P PHH: P p https://m.eds00.ru/65c6b106
CJIEZCTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHUYECKOM IMTOCTPOCHUH
10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U bubnnorexa [JOK
p pHH: p p https://m.edsoo.ru/258fc245
CJIEZCTBUS U3 HUX
B3anMHOe pacmnosioxkeHUE MPSIMBIX B
11 [IPOCTPAHCTBE: IIEPECEKAOIINECS Bubmiorexa OK
poctp - 1ep B ’ https://m.edso00.ru/1a2520f6
napajuieIbHbIC U CKPEIIUBAIOITUECS TTPSMBIC
[TapaieabHOCT IPSIMBIX U TUIOCKOCTEH B
12 [IPOCTPAHCTBE: NapalICIIbHbIE IIPSIMBIC B bubmmnoreka HOK
IIPOCTPAHCTBE; M1apaLIEIbBHOCTD TPEX https://m.eds00.ru/93ad36b3
MPSIMBIX
[TapayenbHOCTh MPSMBIX U TUIOCKOCTEH B
13 npocTtpadcTse: [lapamneabHoCTh IPSIMOI U bubnmorexa OK
pocip - 1ap p https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
14 VYTIIIBI ¢ coHalpaBiIEeHHBIMU CTOPOHAMU bubmorexa HOK
p p https://m.edso00.ru/9f4071b9
15 VYroa Mexay npsIMBIMH B IPOCTPAHCTBE bubnmorexa LOK
Ay 1p pocip https://m.edsoo.ru/fe 733862
16 VYroa Mexay npsIMBIMH B IPOCTPAHCTBE bubnmorexa LOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEMN: bu6muoreka [JOK
napajuiesIbHbIE III0OCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapaylIeIbHBIX TIIOCKOCTEH bubnuoteka [JOK
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[Ipocreiitme npocTpaHCTBEHHBIE (PUTYPHI

https://m.edsoo.ru/e504d656

19 HAa TUIOCKOCTHU: TETpas’ap, KyO bubmorexa LIOK
 TETPEAD, YD, https://m.eds00.ru/4a28dc02
napasuieNenumne/
. bubnnorexa [{OK
20 Hoctpoerie cetermit https://m.eds00.ru/1d434d0f
. bubnnorexa [IOK
21 Hoctpoerine ceertit https://m.edsoo.ru/ec26fe5d
KoHntpoinbhas padora o teme "[Ipsmbie u
22 IUIOCKOCTH B IIPOCTPAHCTBE bubmorexa LIOK
POctP ' o https://m.edsoo.ru/9a0a9e56
[TapaniensHOCTh MPSMBIX U IIOCKOCTEN
IleprieHAUKYJISIPHOCTH IPSIMOM U
23 HJI(F))CKOCTI/I'}II'IC pneH WK IJ)ISI HBIC MTPSIMBIC B bubmmorexa [JOK
 HEPHERIARY TP P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubmuoteka [IOK
MEPIECHINKYIISIPHBIE K TNTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapaienbHbie U bubmmnorexka HOK
MEPIECHINKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U bubmmnoreka [HOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepHneHAUKYIIPHOCTH TIPSIMOU U bubmmoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
28 TeopeMa 0 npsIMO¥ NTEPIIEHAUKYIISIPHOU bubmuoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o0 psIMOM NTEPIIEHANKYISIPHON bubmuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsiMOi TEPIIEHAUKYISIPHON bubnmoreka [JOK

IIJIOCKOCTH

https://m.edso0.ru/7d18834b
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[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT bubmorexa LIOK
<A P https://m.eds00.ru/33¢477d3
PSIMOM 70 TJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE
32 oT IT)orncm oynnf)cxocm aCCTOSII)HI/Ie oT bubmorexa LIOK
N A -P https://m.edsoo.ru/66fefadd
IPSIMOM 70 TJIOCKOCTH
[leprieHAUKYNSAp M HAKIOHHBIE: PACCTOSHUE
33 oT IT)OqKIi[ oynnrc))cxocm aCCTo;II)HHe oT bubmmorexa LIOK
. a -P https://m.edso0o.ru/asb7b8e3
IPSIMOM 70 IJIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE
34 oT I’EO‘IKE OyHJ'IIZ)CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa [JOK
. a P https://m.edsoo.ru/dbee22bc
IPSIMOM 70 TUIOCKOCTH
35 VYribl B IPOCTPAHCTBE: YIOJl MEXAY MPSMON bubmmoreka [JOK
U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEHHBINA yroi bubmuoteka [IOK
JIBYTPAHHOI'O yIJIa https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIi yroj, TUHEHHBINA yroi bubmuoreka [IOK
JIBYTPAHHOI'O yIJla https://m.edsoo.ru/c7c777ed
38 [IeprieHAMKYIAPHOCTD INIOCKOCTEN: IPU3HAK bubmmnoreka HOK
NEPIEHANKYJIAPHOCTH ABYX IIIIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [leprieHIUKYISIPHOCTD MIOCKOCTEHN: MPU3HAK bubnuoreka [IOK
MEPIECHINKYJISIPHOCTH ABYX MIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [MepneHIUKYISIPHOCTD MIOCKOCTEN: TPU3HAK bubnuoreka [IOK
MEPIECHINKYISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX nepHeHAUKYIApaAx Bubmmorexa [IOK
P P PHEHMIYID https://m.edsoo.ru/e4972cdc
N bubmuorexa [{OK
42 Teopema o Tpéx nepneHANKYIIpax

https://m.edso0.ru/52188a7d
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bubnunoreka LIOK

43 Teopema o TpEX MepreHAKyIipax https://m.eds00.ru/9f246736
KonTponbhas pabota no remam

44 "IlepneHIUKYISIPHOCTD NMPAMBIX U bubmmoreka [JOK
mIockocTe" u "Yibl MEXy NPSAMBIMHU U https://m.edsoo.ru/5b971ef3
IJI0CKOCTSIMU"
[TonaTtue MHOTOrpaHHUKA, OCHOBHBIC

45 3JIEeMEHThl MHOTOTPaHHUKA, BBIITYKJIbIC U bubmmoreka [JOK
HEBBIITYKJIble MHOTOTPAHHUKH; Pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHKA
[Ipusma: n-yronpHast mpu3mMa; rpaHu 1

46 OCHOBaHUS MIPU3MBI; TIpsiMasi U HAKJIOHHAs bubmmoreka [JOK
MIPU3MBI; OOKOBAs U MOJIHAS IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, NpsIMOyroJIbHBII bubmuoreka [IOK
napasuliesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuna: N-yronpHas Nupamuia, TpaHu U

48 OCHOBaHHUE MUPaMUIbl; OOKOBas U TOJHAS bubnnorexa [JOK
IIOBEPXHOCTh NMUPAMU/IbI; IPABWIIBHAS U https://m.edsoo.ru/fblcd0a5
yCeuE€HHas MUpAMUIA
[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSATHE
MPABUJILHOTO MHOTOTPAHHUKA; MPaBUIIbHAS

49 MpU3Ma U MpaBUIIbHAS MUPAMU/IA; bubmmorexa [JOK

https://m.eds00.ru/074c8865

MpaBUJIbHAS TPEYTOJIbHAS TUPAMUIA U
MPaBWIBHBIN TeTpasip; KyO
[IpencraBienue o npaBUIbHBIX

50 MHOTOIPAaHHUKAX: OKTa’dAp, A0OJAEKAdIp U bubmmorexa [JOK

https://m.edsoo.ru/a0fddSbf

UKOCa’Ip.

o1 CummeTpusi B IPOCTPAHCTBE: CUMMETPUS bubnmoreka [JOK
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OTHOCHUTCJIBHO TOYKH, HpSIMOfI, IIJIOCKOCTH.
DJeMEHTHI CUMMCETpPHUH B IIMpaMuaax,
napauiClICIuIcaax, rnmpaBUIbHBIX
MHOTI'OI'PaHHHUKax

https://m.edsoo.ru/b9e777d9

Brlunciaenue 31eMeHTOB MHOTI'OI'PaHHUKOB:

bubnunorexa LIOK

52
p€6pa, TuaroHanu, yribl https://m.edsoo.ru/6cdbecef
[Tnomane 60KOBOM MOBEPXHOCTHU U MOJHOMN
53 MOBEPXHOCTHU MPSMOM MPU3MBI, IIOIIA/Tb bubnnorexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTU MPABHILHOM MUPaAMUJIBI, bubnnorexa [JOK
TeopeMa O IuIouau OOKOBON OBEPXHOCTU https://m.eds00.ru/5603e30b
YCEUEHHOU MUPaMUIbI
55 Konrponbnas pabora no reme bubmuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
. bubmuoreka [IOK
56 IT
oustie 00 0bbEMe https://m.edsoo.ru/7ad0020b
n bubmuoreka [{OK
57
OObEm mupani bt https://m.edso0.ru/235171b3
N bubmuoreka [{OK
>8 OOBEM mHpanLet https://m.edsoo.ru/f47dfefd
N bubmuoreka [{OK
59 OObEM mHpai bl https://m.eds00.ru/79¢10312
N bubnuotexa [JOK
60 06
DEM THHpantHiLst https://m.edsoo.ru/2faadc3f
61 O0BEM IpU3MBI bubmorexa HOK

https://m.edso00.ru/79853608
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N bubnuorexa [JOK
62 O0BEM mpu3MEI 1 https://m.edsoo.ru/1e053890
N bu6nmoreka [IOK
63 OOBEM mpu3MEI . https://m.edsoo.ru/482d3f51
KonTponbhas pabota no reme "OObEMBI bubmmoreka [JOK
64 1
MHOTOTPaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpEeHUE, 0600IICHNE CHCTEMATHU3AIIHS
65 sgannii. [loctpoenune ceuennii B 1 Bubmzorexa IOK
’ p https://m.edso0.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHUE, 0000IICHNE CHCTEMATHU3AIIHS
3HaHUH. BpIYKCIIEHHE PACCTOSIHUMI: MEXKIY
66 IIBYMS TOUKAMU, OT TOUKH JIO IPSIMOIA, OT 1 Bubmzorexa IOK
™ ’ P ’ https://m.eds00.ru/f7792ba9
TOYKH JI0 TIIOCKOCTH, MEXKTY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU
bubmmoteka IIOK
7 4! 1
6 TOTOBAs KOHTPOILHA padoTa https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 06o0IIEHHE CUCTEMAaTH3aIUs
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY
68 CKPEIIUBAIOIIUMUCS IPAMBIMH, MEX 1 bubmiorexa LOK
P Hlv m p ’ y https://m.eds00.ru/56765e8b
MPSIMOY U TNIOCKOCTBIO, IBYTPAaHHBIX YTIIOB,
YIJI0B MEXKIY TIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
undpposbIie
Ne i/ Tema ypoka KouTpoabHubie bp
Beero oOpa3oBaTeJibHbIE
padoThI
pecypcbl

1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1 bubnnorexa [JOK
IIJIOIA/b TTIOBEPXHOCTH ChEphI https://m.edsoo.ru/0341bc2b
B3anmMHoe pacrionoxxeHue chepsl u

bubnunoreka LIOK
2 TJIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; iomaab chepsl

3 N3o6paxkenue cepsl, mapa Ha 1 bubnuoreka [IOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas MOBEPXHOCTb,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubanorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.eds00.ru/6054b8c1l
MTOBEPXHOCTH

WJIMHJIP: OCHOBaHUS U OOKOBas
5 ]l'_IIOBe XHI:)CTB obpa3 asi ¥ OCb; 1 bubmmorexa [TOK
p ’ li yrott . ’ https://m.eds00.ru/188f6216
TUTOIIAb OOKOBO M TIOJTHOM MOBEPXHOCTH
N300paxkeHne NUINHAPA HA TIIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus QUIMHIPA 1 bubmuoreka [JOK
(TIIOCKOCTHI0, MapalIeIbHON MIN https://m.edsoo.ru/016e25eb
MEPIEeHIUKYIIPHON OCH IIUIUHPA)

Konunueckas moBepxHOCThL, 00pa3yroIue
7 KOHUYECKOM HOBCpXHOCTI/I ocf 1/1}1::) [IMHA 1 Bubmmorexa [IOK
. p ’ p https://m.eds00.ru/c94ba09b
KOHHUYECKOM MOBEPXHOCTH
8 Konyc: ocHOoBaHuE 1 BepIIMHA, 1 bubnuoteka [JOK
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o0pa3yromias u OCh; MIOMAaAb OOKOBOW U
IOJIHOM MOBEPXHOCTH

https://m.edsoo0.ru/897dd3b2

VYceu€HHbII KOHYC: 00pa3yromme u

bu6nmoreka [IOK

9 ; 0
BPICOTA; OCHOBATITL 1 DOKOB https://m.eds00.ru/1468bab3
MMOBEPXHOCTh
N3006paxeHune KkoHyca Ha MIOCKOCTH.

Pa3Béprka konyca. CeueHus KoHyca
10 (TUIOCKOCTBI0, MapauIeIbHON OCHOBAHHUIO bubmmorexa [JOK
- 11ap . ’ https://m.edsoo.ru/Obdelbe8
Y TUTOCKOCTBIO, IPOXO/ISIIEH uepe3
BEPILUHY)

1 KomOunanwms ten BpamieHus u bubnnorexa [JOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, ONUCAaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B buomorexa LIOK

pBh pa, https://m.edso0.ru/0b136158
MHOTOTPaHHUK WU B TEJIO BPALICHUS
13 [TonsiTue 06 06BEMe. OCHOBHBIEC CBOMCTBA bubmmoteka IIOK
00BEMOB TN https://m.edsoo.ru/26a03fb7
N bubnuoreka [{OK
14 06
DEM THIHHAPA, KOHyCd https://m.edso0.ru/5513d87b
" bubmuoreka [JOK
15 06
BEM LLIapa H ILIOAzK Chepbt https://m.edsoo.ru/d189bde2
[TogoOHEbIE TEeNa B MPOCTPAHCTBE.
16 COOTHONICHUS MEXTY TLTOMIAISIMHI bubmorexa [TOK
. "y https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonTponbnas pabora no temam "Tena bubmuorexa [IOK
BpamieHus" u "O0bemMbI Ten" https://m.edsoo.ru/4a33a8ab

bu6nunorexa LIOK

18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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https://m.edsoo.ru/0b136158
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https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

bubnunoreka LIOK

19 C
FIOWCHHE H BEMHTATHE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorexa LOK
P https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa 1o Tpém
21 HEKOMILUTIaHApHBIM BekTopam. [IpaBuio bubmorexa LOK
P paM- =P https://m.edsoo.ru/a28fd74e
napajuiefienuneaa
Pemenune 3ama4, CBSI3aHHBIX C
22 MIPUMEHECHHUEM TPABHII JCHCTBUM C bubmmorexa [JOK
P P s https://m.edsoo.ru/5a827900
BEKTOpaMH
93 KoopauHaTHO-BEKTOPHBIN METO ITPU Bu6moteka [IOK
pPELIEHNH T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucteMa KOOpAUHAT B
24 l'[pOCT ZII:ICTBG Koopaunatst BpeII[(TO a bubmmorexa [JOK
pocTp N ' P pa. https://m.edso00.ru/48db7058
[Tpocreiimme 3amaun B KOOpIUHATAX
o5 VYron mexay Bektopamu. CkansipHOe bubmuoreka [JOK
IIPOU3BEIEHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB Mexay MpsSMbIMA U bubmuoreka [IOK
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Kontponbnas padota o Teme "BekTopsl u bubnnorexa [JOK
KOOPJMHATHI B MPOCTpaHCTBE" https://m.edso00.ru/77c22fc5
IToBTOpenue, 0000IIEHNE U
78 cucreMaTtu3aius 3HaHui. OCHOBHbIE bubnmnoreka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
IToBTOpenue, 0600IIIEHNE U
P m . bubnuotexa [JOK
29 cucremarusanus 3HaHuii. OCHOBHBIE

¢burypsl, ¢pakThl, TEOPEMBI Kypca

https://m.edsoo.ru/078cd184
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IIaHUMETPUHN

[ToBTOpEeHME, 0000IIEHNE U

30 crcTeMarTu3als 3HaHuil. 3agaun 1 bubnnorexa LHOK
. e https://m.edso0.ru/7491efe0
TUTAHAMETPUHU F METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U
31 cHCTeMaTHu3alus 3HaHui. 3agaun 1 bubnmorexa LHOK
. -l https://m.edsoo.ru/4dffda97
IUIAHUMETPUHU M METOJIbI MX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U
cucrtemaTusaius 3HaHuii. OCHOBHBIE bubnuorexa [IOK
32 1
¢burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnunoreka LIOK
33 " 3] 1
TOTOBAd KOHTPOTIbHAA paboTa https://m.edsoo.ru/ec24dfc2
34 IToBTOpenue, 06001IEHNE U 1 bu6mmoteka [IOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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