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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paboraHa Ha ocHoBe @DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus mporpaMMbl 00eclieYuBaeT OBIAICHUE KIIOYEBBIMU KOMIIETECHIIUSMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJTOCTHOCTh OONIEKYIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (opMHUpOBaHUS (YHKIHOHATBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOKICHUH I€OMETPHUUECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUW M TPOLECCOB PEATBLHOT0 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 MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sIBAsIETCS OAHUM M3 0Aa30BBIX NMPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHH U TTOCTPOCHUH IIETIOYKH JTOTHUECKHUX YTBEPIKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTU.  OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amaya (opmMupoBaHHS y OOYyYaronIMXcsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM UCTIOJIB30BAHUEM I'€OMETPHUH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEeMaTHYECKUE YMEHUS, CBS3aHHbBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PEHICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHue yMeHHsI pacro3HaBaTh Ha YepTekKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3ajad;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJaromMxcsi, IMO3HABATEIbHON  AKTUBHOCTH,  HCCIEIOBATEIBCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU U3YYEHUU NPYTUX Yy4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3yIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3ajad, pellaeMblX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEAMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU 0Opa3amu. CoznaHue o0pa3a NPOBOJIUTCA C OMOPOW Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsitMble U TIIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPSAMBIX; MAPAILICIBHOCTh MPSIMOM U IUIOCKOCTH. YTJIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napaijiesienumnea; IoCTPOSHUE CEYSHUI.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHasd mnupaMuaa. OJEMEHTbl TMpuU3Mbl U nupamMujabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadIp u ukocadap. CeueHus Npu3Mbl U TUPAMHUIBI.

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



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

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolas M OCh;, IUIONIaAhr OOKOBOW M TOJHOMU
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalIeHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeactBuss u3 He€. OO0bEM LUIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

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

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO U MPOXOSAIIEE 4Yepe3 BEPIIMHY), CECUEHUs
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miIockocTH U B mpocTpancTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. Pemenwe 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



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



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLMAJIBHBIMA HHCTUTYTaMHU 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
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUYECKOU IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHUS, OTHYECKOTO TOBEICHUS,
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
3aKOHOMEPHOCTEM, 00OBEKTOB, 3ajady, peLIEHN, paccyXICHUM;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEeMAaTHICCKOW HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCEHCHHE MAaTeMAaTHUCCKUX 3HAHWK JJI pEIICHUs 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a308biX KOSHUMUBHLIX NPOYeccos oobydarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHH, OTHONICHUH MEXAY TIOHATHAMH; (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBLHBIE W OTPHUIATEIbHBIC, CAMHWYHBIC, YAaCTHBIC W OOIIWC;
YCIIOBHBIE;

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



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHHIH;

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

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHHUS 3a]1a4H;

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 TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu 1o CaMOCTOSITEIIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1aui, BhICKa3bIBaTh UJI€U, HAIICJICHHbBIC HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJbTaThl  pEHIeHHs  3aJaud,  JKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJUBUAYATbHONU pabOThI MPU PELICHUH YUYEOHBIX 3a/]1a4; MPUHUMATH 11€JIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHU I,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU YJICHAMU KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHns MaTEMaTUIEeCKOM 3a1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCJIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBUS W3 HUX IPU PELICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYrpaHHOTO yria; JUHEHHBIA Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKIJIBIA W HEBBITYKJIBIN
MHOTOI'PAaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOTPAaHHUKOB (NMpamMuia; NpuU3Ma,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh NOHATUSAMHU: CEKYIas MJIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEJIMYUH MO 00pa3iiam Uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAKOIIMMHUCS MPAMBIMH, MEXIYy MNOPSIMOA 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 NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE;, LEHTP, 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 reomeTpuueckue (HaKTbl Ui PEUIEHHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOOUTHE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKd C(HOPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATh pPEaAJIbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

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

Pacno3naBath Tena BpamieHus (HUIMHIP, 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 IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalIeHUS.

Bb4ucasTe COOTHOLICHHUS] MEXIY IJIOMIAIASIMU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



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

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 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 MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITh, KAKUMU CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

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

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

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpUMEHATh TMOJMy4YEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIE
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI M TEOpEM, anmapara aareOphl; pemaTth
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
L Beexeriie b cTepeoMeTpitio 10 0 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHqUKyYISIPHOCTD MPSAMBIX U 12 0 0 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 0 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
° MuororparHiKit 11 1 0 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 0 https://m.edsoo.ru/1c209e37
. bu6nunorexa LIOK
7 [ToBTOpEHME: CEUEHUsI, pACCTOSIHUS U YTJIbI 4 1 0 https:/m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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
bu6mmoreka [IOK
1 Tena ppaters 12 0 0 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 0 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 0 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kontposbusbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
OcHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
mpsiMasi, III0CKOCTh, IpOCTpaHcTBO. [IpaBmita
1 M300paXKeHUS Ha PUCYHKAX: N300paKCHHUS 1 0 0 bubmmorexa [JOK
p N pHCyHKax: p https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapaljIeIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
) [TonsTHS: MepeceKarouecs MIOCKOCTH, 1 0 0 bubnnoreka [JOK
MEPECEKAIOIINECS MPAMAs U INIOCKOCTh https://m.edso00.ru/2d8a9c99
3 [TonsATHA: epecekarouecs MI0CKOCTH, 1 0 0 bubnnorexka [HOK
[IEPECEKAIOIIMECS MPAMasi U IUIOCKOCTh https://m.edso00.ru/db685e73
3HaKOMCTBO C MHOT'OIpaHHUKaMH,
4 M300paKeHNEe MHOTOTPAaHHUKOB Ha 1 0 0 bubmorexa HOK
P P https://m.eds00.ru/a63959ed
PUCYHKAX, Ha MMPOCKIIMOHHBIX YePTEIKAX
HavansHbie cBeieHUS 0 KyOe U TUpaMHU/IE,
5 uX pa3BEpTKU U Mojeiu. CeueHus 1 0 0 bubmorexa [IOK
paseep ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavansHbie cBeieHNS 0 KyOe U MUpaMu/e,
6 ux pa3BépTku U Moaenu. CeueHns 1 0 0 bubmmorexa [IOK
paseep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsTHE 06 aKCHOMATUYECKOM TTOCTPOSHUHU
bu6mmoreka [IOK
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U 1 0 0

CICOCTBUA N3 HUX

https://m.edsoo.ru/0Occ5c4fe
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[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOCHHUH

8 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU U buGnnorexa LIOK
p PHH: p p https://m.eds00.ru/239c8ch4
CJIEICTBUS U3 HUAX
[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOCHUH
9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUN U buGnnorexa LIOK
p PHH: p p https://m.eds00.ru/65c6b106
CIIEICTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHUYECKOM ITOCTPOCHHUH
10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUN U bubmorexa [IOK
p pHH: p p https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHOe pacnoioskeHHe NPsSIMbIX B
11 IIPOCTPAHCTBE: [IEPECEKAIOIIINECS Bubmorexa ITOK
pocTp - 1ep B ’ https://m.edso00.ru/1a2520f6
MapajuieJIbHbIC ¥ CKPEIIUBAIOLIUAECS MTPSMBIS
[TapannenbHOCTh IPSIMBIX U TJIOCKOCTEH B
12 IIPOCTPAHCTBE: NapajuIeJIbHbIE IPSIMBIE B bubnuorexa [JOK
MIPOCTPAHCTBE; NAapaUIEIIbHOCTD TPEX https://m.eds00.ru/93ad36b3
MIPSIMBIX
[TapamiensHOCTh MPSMBIX U TNIOCKOCTEH B
13 npocTtpaHcTBe: [lapaanenbHOCTh OIPSAMON U bubmorexa [TOK
poctp - Lap P https://m.edsoo.ru/eeld19b9
IUIOCKOCTH
14 VTIIBI ¢ coHApaBIeHHBIMU CTOPOHAMHA bubmmorexa LHOK
P p https://m.edso0.ru/9f4071b9
15 V1o MeXay npsIMBIMH B IPOCTPAHCTBE bubmmorexa [TOK
Ay b poctp https://m.edsoo.ru/fe733862
16 VYron MeXay npsIMBIMH B IPOCTPAHCTBE bubmmorexa [TOK
Ay TP pocip https://m.edsoo.ru/2935a9a0
17 [TapaienbHOCTB IIOCKOCTEN: bubnnoreka [JOK
rapajieabHble IIJIOCKOCTH https://m.edso00.ru/2e18f255
18 CaoiicTBa napamienabHbIX MIOCKOCTEN bubnnorexa [JOK
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https://m.edsoo.ru/e504d656

19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI HA bubmumoreka [IOK
IJIOCKOCTH: TETPAdIP, KyO, mapajie/IeuieI https://m.edso00.ru/4a28dc02
. bubmumoreka [IOK
20 Hocrpoertie ceneriii https://m.edsogru/1d434d0f
. bubmumorexa [IOK
21 HMoctpoenne cetenuit https://m.edsocI)l.ru/e026fe5d
bubnnorexa [HOK
22 Bxoawas kontponkHas padora. https://m.edsogru/9a0a9e56
93 [Ipsimbie mapajiesbHbIE U bubnuorexa [JOK
MEePIEHIUKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
24 [IpsimMble napasienbHble U bubnuoreka [IOK
MEPIICHANKYISPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
o5 [Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMOU U bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
26 IlepnieH IUKYIAPHOCTD MPSAMOM U IUIOCKOCTH: bubnnoreka [JOK
NEPIEHIUKYIISPHBIE TIPSIMBIE B IIPOCTPAHCTBE https://m.edso0.ru/b19f6asd
97 [Ipu3Hak neprneHuKyIIpHOCTH MPSIMON U bubnuoreka [IOK
IJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsAMoi NepNEeHAUKYIAPHON bubnuoreka [IOK
IIJIOCKOCTH https://m.eds00.ru/635c¢5087
29 Teopema o npssMON NepHIEHAUKYISIPHON bubnnorexka [JOK
IIJIOCKOCTH https://m.edso0o.ru/bd3745f8
30 Teopema o npsMoil nepneHAUKYIIPHON bubnuoreka [IOK
IJIOCKOCTH https://m.edso0.ru/7d18834b
[lepnieHIMKyNAp M HAKIIOHHBIE: PACCTOSHUE
31 oT 1;0111(51[ ILOyHJlI;CKOCTI/I, paCCTO}II)HI/IC oT bubmiorexa LIOK

MPSIMOM A0 MIIOCKOCTH

https://m.edsoo0.ru/33c477d3
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[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT bubmiorexa LIOK
. a P https://m.edsoo.ru/66fefadd
MPSIMOM JI0 TIIIOCKOCTH
[lepnieHIUKYyp U HAKIIOHHBIE: PACCTOSTHUE
33 oT EO‘-IKI/I OyHJII())CKOCTI/I aCCTOSII)HI/Ie oT bubmiorexa LIOK
. A P https://m.edso00.ru/a5b7b8e3
MPSIMOM 710 IIJIOCKOCTH
[lepnienIuKynsp ¥ HAKIOHHBIE: PACCTOSTHUE
34 oT i)oqxj oynnlc))cxocm aCCTosI:HHe oT bubmmorexa LIOK
. A P https://m.edsoo.ru/dbee22bc
MPSIMOM 710 IJIIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOl MEXKAY IPSIMON bubnnorexa [HOK
U IJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnnorexa [HOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
38 IIepnieH IUKYIAPHOCTD IIOCKOCTEN: IIPU3HAK bubnnorexka [JOK
MEPIIEHAUKYISIPHOCTH ABYX IIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHMKyYISPHOCTD IIJIOCKOCTEMN: IPU3HAK bubnnoreka [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepnieHIUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK bubnuoreka [IOK
MEePIEHANKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema 0 TpEX NMepreHANKYIIpax bubmmorexa LIOK
P P PHERIHY AP https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIPax bubmmorexa LIOK
P P PHCHIAKYIAP https://m.edso00.ru/52188a7d
43 Teopema o TpEX mepreHANKYIIAPAx bubmiorexa LIOK
P P PHCHMIEY AP https://m.eds00.ru/9f246736
44 Pybexxnast koHTposibHAsA padoTa. bubnnorexa [JOK
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IlonsTue MHOI'OrpaHHHuKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'PpAaHHUKA, BBIITYKJIBIC U

https://m.edsoo.ru/5b971ef3

bubmuoreka [JOK

45 5
HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHUKA
[Tpu3ma: N-yroybHas nmpu3Ma; TpaHu |
46 OCHOBaHMS IPU3MBI; IpsiMasi U HAaKJIOHHAs bubnmoreka [JOK
MIPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenumnen, npsaMOyroJIbHBIN bubnnoreka [JOK
MapajuieenuIiel U €ro CBOMCTBA https://m.edso0o.ru/8a7be683
[Mupamuna: N-yronbHas nupamuaa, TpaHu u
48 OCHOBAaHHME MUPAMHJIbI; OOKOBAs U TOJIHAS bubnunoreka [JOK
IIOBEPXHOCTb ITUPAMHU/IbI; IPABUWIIbHAS U https://m.edsoo.ru/fblcd0a5
yCeu€HHas nupaMuaa
[IpaBuiIbHBIE MHOTOTPAHHUKH: TTOHSITHE
MPaBIJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
49 pu3Ma ¥ MpaBUIbHAS THPAMHUJIA; bubmmorexa [JOK
P P P ’ https://m.edso0.ru/074c8865
MIPaBWJIbHAS TPEYTOJIbHAS TUpAMUIA U
MIpaBWIbHBIN TeTpa’ip; KyO
[IpencraBienue o MpaBUIBHBIX
50 MHOTOTPaHHHUKAX: OKTadAp, HOACKadIP U bubmmorexa [JOK
P ‘ P P https://m.edsoo.ru/a0fddsbf
MKOCadIp.
CumMMeTpusi B MPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEILHO TOYKH, MIPSIMOM, TUIOCKOCTH.
51 DJIeMEHTLI CHMMETPHUU B MUPAMHUIAX bubmnorexa [IOK
P P ’ https://m.edsoo.ru/b9e777d9
napajuieNienuneaax, mpaBuiIbHbIX
MHOTOTpaHHHKAX
52 Brruncnenme 3J1eMEHTOB MHOTOTPAHHHUKOB: bubnmnoreka [JOK
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pEOpa, MuaroHa u, yribl

https://m.edsoo.ru/6cdbecef

[Tnomaas 60KOBOM MOBEPXHOCTH M MOTHOM
MMOBEPXHOCTHU MPSMOM TPU3MBI, IUIOIIA/Ib

bu6mmoreka [IOK

53
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edso00.ru/37d84157
MMOBEPXHOCTHU MPSMOUN TIPU3IMBI
[Tnomaae 60KOBOI MOBEPXHOCTH H
54 MOBEPXHOCTH MPABUIILHON MUPAMUJIBI, bubnunoreka [HOK
TeopeMa O IIOMIA N OOKOBOI MOBEPXHOCTH https://m.eds00.ru/5603e30b
YCEUEHHOW MUPAMUIbI
55 KonTponbnas pabora no teme bubnuorexa [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
n bubnuorexa [JOK
>0 Honsrue 06 0oneme https://m.edsoo.ru/7ad0020b
. bubmuorexa [JOK
> O0bEM mupamie! https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 OOnEM npavi b https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OOnEM npavi b https://m.eds00.ru/79¢10312
N bubmuorexa [JOK
60 OObEM mHpaMitE! https://m.edsoo.ru/2faadc3f
" bubnuotexa [JOK
1
6 OObEm mpi3mbt https://m.eds00.ru/79853608
" bubnuotexa [JOK
62 O0bem mpr3met https://m.eds00.ru/1e053890
" bubnuotexa [JOK
63 O0bem mpr3met https://m.edso00.ru/482d3f51
64 [TpomesxyTouHas arTecTanus no ydeOHOMY bubmorexa OK

https://m.edso0.ru/28a6573c
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npenMety «l'eomerpusi» 3a kypc 10 knacca

[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTHU3AIIHS

65 snanuii. [locTpoenne ceuenuii B 1 Enbmiorexa IOK
’ P https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0600IIIEHNE CHCTEMAaTHU3 AU
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXIY
66 IBYMS TOYKAaMH, OT TOYKH O IPSIMOIL, OT 1 Enbmiorexa IOK
4 ’ p ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TUTOCKOCTH, MEXTY
CKPCIIMBAIOIIUMUCS TIPSIMBIMHU
bu6mmoreka [IOK
67 Hro 6orTa. 1
FOTOBWKOMTpOIbHA pabota https://m.edso00.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HaHUU. BplUncIeHNE yIioB: MEeXAy
68 CKPEIIHUBAOIIUMUCS TIPSIMBIMU, MEK]T 1 Brommozexa [IOK
. ’ Y https://m.eds00.ru/56765e8b
MPSIMO U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJIOB MEXKAY TIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
undposbIie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl

1 Cdepa u map: eHTp, paanyc, AMameTp; 1 0 0 bubnmnoreka HOK
TJIOIA b TIOBEPXHOCTH C(EepHI. https://m.edsoo.ru/0341bc2b
BsanmHuoe pacrionosxenue chepsl u

bubnunoreka LIOK
2 IUIOCKOCTH; KacaTellbHas II0CKOCTb K 1 0 0
https://m.edsoo.ru/bed12a43
cthepe; miomaas chepsl

3 N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH. 1 0 0 bubnnoreka [JOK
CeueHnus mapa https://m.edso0.ru/bc15f7f2
[{unuHapuyeckas MOBEPXHOCTb,

4 00pa3yromue MUJINHIPUIECKOM 1 0 0 bubnnorexa [JOK
MOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://m.edsoo.ru/6054b8cl
MTOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yromas U OCh; IIIOIIAIb 1 0 0 bubmorexa HOK

p . ’ pu Yo ’ https://m.eds00.ru/188f6216
OOKOBOH U MOJTHON OBEPXHOCTH
N300paxeHne NUINHAPA HA MJIOCKOCTH.

6 Pa3Béprka nununapa. CedeHus HUIMHIpa 1 0 0 bu6muoreka [JOK
(MI0CKOCTHI0, MapaIeIbHON WIIN https://m.edso0.ru/016e25eb
MEPICHIUKYISPHONU OCH IIUIUH/IPA)

Konwnueckas moBepXxHOCTh, 00pa3yrolme
7 KOHHYECKOU HOBerHOCTI/I OCI}: 1/1}1;}: [IMHA 1 0 0 bubmorexa [IOK
) P ’ P https://m.eds00.ru/c94ba09b
KOHUYECKOU TOBEPXHOCTHU
8 Konyc: ocHOBaHME U BepIITUHA, 1 0 0 bubmmoreka [JOK
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o0Opa3yromias U 0Ch; IJIOMAab OOKOBOM 1
TIOJTHOM TTOBEPXHOCTH

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

Yceu€HHBIN KOHYC: 00pa3yoire 1 BBICOTA,

bu6numoreka [IOK

9
OCHOBaHHUA U OOKOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o0pakeHre KOHyca Ha MJI0OCKOCTH.
Pa3péprka konyca. CeueHust KoHyca
10 (TUTOCKOCTBIO, MapauIeIbHONW OCHOBAHUIO, U bubnmnoreka HOK
IJIOCKOCTBIO, IPOXO/ASILEHN Yepe3 BEPIIUHY) https://m.edsoo.ru/Obdelbe8
KoMOuHarws Ten BpameHus u
MHOTOTPAHHHKOB.
bubnuoreka [{OK
11 B :
XOHasl KORTPOIIbHAS PAdOTA https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;
12 cdepa, BicaHHast B MHOTOTPAaHHUK HJIH B bubmmorexa [TOK
P, P https://m.eds00.ru/0b136158
TEJIO BpaIeHUs
13 [TonsiTue 06 00béMe. OCHOBHBIE CBOWCTBA bubnuoreka [{OK
00BEMOB TeT https://m.eds00.ru/26a03fb7
bubmmoteka IIOK
14 &
OObEM wmHHpa, KORycCa https://m.edso0.ru/5513d87b
n bubnuoreka [{OK
15 06
BEM L1aPa 1 ILTOWALL Cheph https://m.edsoo.ru/d189bde2
[TomoGHbBIE Tena B IPOCTPaHCTBE.
16 COOTHOIICHUS MEX Y TUIOIAIIMU bubmorexa OK
. fly e https://m.edso0.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TN
bubnunorexa LIOK
17 P .
yO@KHa KOHTpONLHAA paboTa https://m.edsoo.ru/4a33a8ab
bu6nunorexa LIOK
18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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bubnunorexa LIOK

19 C
FIOHCHAC H BLMUTAIHE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOPA Ha YHCJIO bubmorexa LOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1mo Tpém
21 HEKOMILIaHApHBLIM BekTopaMm. IIpaBuio bubmorexa LOK
P pam.- 1p https://m.edsoo.ru/a28fd74e
napajuiejenumneaa
Pemenne 3ama4, CBSI3aHHBIX C
22 NpUMEHEHNEM IIPaBUJI JEHCTBUI C bubmorexa [IOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMHU
93 KoopaunaTHO-BEKTOPHBII METOA ITPU Bbu6mmoteka [IOK
PELICHUU TEOMETPUYECKHUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpssMoyroyibHAsE CHCTEMa KOOPAUHAT B
24 HPOCT zI;{CTBe Koopaunater BpeilcTo a bubmorexa [JOK
poctp . ’ P pa- https://m.edso0o.ru/48db7058
[Ipocrefinue 3a1a4u B KOOPAUHATAX
o5 VYron mexnay Bektopamu. CKasipHOE bubmuoreka [IOK
IIPOU3BEJCHNUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yriioB Mexay NpsMbIMU U bubmuoreka [IOK
TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
[IpomexxyTouHas aTTecTalys 0 Y4eOHOM
27 I pe MeTy «I"eomeTpus» 3121 Kypc }lnll Knacce}: bubmorexa HOK
PEAMELY p P https://m.edsoo.ru/77c22fc5
[ToBTOpenwme, 0600IIEHNE 1
28 crucremaTu3aiuys 3Hanui. OCHOBHBIC bubmuoreka [{OK
burypsl, QpaxTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
29 [ToBTOpeHnue, 06001mIEeHNE U bu6nunorexa LIOK

cucTeMaTu3anusa 3HaHui. OCHOBHEIC

https://m.edso0.ru/078cd184
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burypsl, GpaxTsl, TEOPEMBI Kypca

IUTAHUMETPHH
[ToBTOpeHue, 0600IICHNE 1
30 cHUcTeMaTu3alus 3HaHUi. 3a1aun 1 bubmorexa HOK
H e https:/m.edso0.ru/7491efe0
TUTAHUMETPUH U METOJIbI UX PEIICHHUS
[ToBTOpEHME, 0000IIICHUE 1
31 CHCTEeMaTH3alMs 3HaHui. 3a1a4un 1 bubmorexa LOK
1 -2l https://m.edsoo.ru/4dffda97
TUTAHUMETPUH M METOJIbI UX PEIICHHUS
[ToBTOpEHKE, 0000IICHUE 1
39 cucrtemaTusanus 3Hanuii. OCHOBHbIE 1 bubnuorexa [IOK
burypsl, QpaxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU
bubnuoreka [{OK
33 4 S 1
TOTOBAs KOHTPOILHaAZ pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6o0IIeHNE U 1 bu6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Aranacsu JI.C., Byty3oB B.®., Kagomues C.b. u ap. 'eomerpus 10-11 xmaccel.- M.
IIpocsemenue, 2015

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Poccuiickas 37€KTpOHHAS IIKOJIA
2. UKOII «Chepym»
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