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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 TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W HACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO 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 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4depe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsT 00pa30BaHus
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
OOyYaroIMXCcs CPEAHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obpa3oM, oOydaroniygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1y0OKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

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 OKPYKAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHATHSMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

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

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



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, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa30B W  3aJad Ha  OIEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoOBHbBIE cozeprkaTelibHble 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
o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero o0Opa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATEIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluXxcs, pacuiupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun orBoautces 2 daca B Henenmo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MMAPAJUIEIbHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTed. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYIISp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, MpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPABHIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



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 NPABUIBLHON MHUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroliue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOoHyC: ocCHOBaHME U BepilinHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepbl U III0CKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 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 pe3yNbTaTbl OCBOEHHS MPOrpamMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETrO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyeckoe BOCIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nIecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMECHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1ad MAaTeMaTHYECKOM HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpPHCHTAIlCH Ha NMPUMCHCHHE MAaTEMaTHUYCCKUX 3HAHWM JUIs PEIICHHUS 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOHW KakK CpPEJICTBOM IIO3HAHUS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBbletornuyeckue1encTBus:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMAaTHIECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMynupoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 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 MIPOTUBHOTO), BBICTPAUBATHh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBblenccienoBareibCcKueleCTBUSA:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUJTAHUPOBAHHBIN AKCIICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH MHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEACTABIATh €€ B Pa3NUYHBIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

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

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUS 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 X0JI€ 00CYKJE€HHS 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMON 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 popMyIupoBaTh pa3HOINIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WCHOJIb30BAaTh  MPEUMYILIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



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

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHIATUSIMU: TOUKA, IPSMAas, INTIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHThl MHOI'OTPAHHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbBIE IPU3MBbI, TAPAJIEIICTIUIIEIbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTyp: BUL
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOIIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTEkax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

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

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W IPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PELICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a49H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKasi TOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA IIAPOBOIO CJIOS;
1apOBOM CEKTOP.

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

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BMHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



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

BBITIOTHSTE (BBIHOCHBIC) IIJIOCKHE 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 MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI 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 BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKue 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

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

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATh pPEabHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOpEM, armapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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o epaldoTbl nepadoThI
1 BBenenue B ctepeoMeTpuio 10 Fipi.ru
5 [IpsiMbIe 1 MJIOCKOCTH B TPOCTPAHCTBE. 12 1 https://math-ege.sdamgia.ru/
[TapannenbHOCTEIPAMBIX M IIJIOCKOCTEHN

3 [lepneHAMKyYISIPHOCTHIPAMBIX U INIOCKOCTEH 12 https://resh.edu.ru

4 VIIIbl MeXIY NPSIMBIMH U IUIOCKOCTSIMU 10 1 https://uchebnik.mos.ru/

5 MHororpaHHUKH 11 1 Fipi.ru

6 OO0BEMBIMHOTOTPAHHUKOB 1 https://math-ege.sdamgia.ru/

7 IToBTOpEHNE: cedyeHus, pacCTOSHUS U YIIIbl 1 https://resh.edu.ru
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KJIACC




KoauuyecTBo4uacoB

Ne HaumenoBaHnuepasieioB u dueKkTpoHHbIe (LM POBbLIE)
Bce  Kourpouabnbiep IIpakTuueckuep
n/n TeMIIPOrpaMMbl oOpa3oBaTe/ibHbIEpecypChl
ro a00ThBI a00ThI
Tenaspaiuenus 12 Fipi.ru
O0OBEMBITEI 5 1 https://math-ege.sdamgia.ru/
BekTopbl 1 KOOpAMHATEI B 10 1 https://resh.edu.ru
MIPOCTPAHCTBE
[ToBTOpECHHE, 000011IeHHE, 7 1 https://uchebnik.mos.ru/
CHCTEeMaTU3alMsI3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPO'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC




KoumuecrBoyac i |
0B ar
N
a DJIeKTPOH
Kon [IIpa
B U3  Hblenudpo
1 TpoO KTH
Temaypoxka c y BbIeo0Opa3o
/ JAbH  4ec
e ye  BaTeJbHbI
n plep  Kue
r H epecypchbl
adbo  pad
0 H
ThI OThbI
|
OCHOBHBIE MTOHSTHSI CTEPEOMETPHUH: TOUKA, 0. Fipiru
npsiMasi, IJI0CKOCTb, POCTpaHcTBO. [IpaBuna 1 09
n300pakeHNs Ha pUCYHKAX: H300pakeHUs -
IJIOCKOCTEH, MapajijieNIbHbIX MPSIMBIX 06.
(OTPE3KOB), CepeTHbI OTPE3Ka 09
02. | https://math-
09 | ege.sdamgia.ru/
ITonsATHA: IEpeceKkaroIecs II0CKOCTH, 1
IIEPECEKAIOIIMECS MPsMasi U IJIOCKOCTh 06
09
09. | https://resh.edu.
09 ru
ITonsATHA: IEpeceKkaronIecs II0CKOCTH, 1
IIEPECEKAIOIIMECS MpsIMasi U INIOCKOCTh 13
09
09.  https://uchebnik
3HaKOMCTBO C MHOTOI'paHHUKAMHU, 1 09 | -mos.ru/
M300pakeHre MHOTOTPaHHUKOB Ha PUCYHKAX, -
Ha MPOEKIMOHHBIX YepTexax 13.
09
16.0 | Fipi.ru
Hauanpubie cBeieHus 0 Ky0e U mupamuie, ux 9-
pa3BEPTKU U MOJIETIH. 1 20.0
CeueHUsIMHOTOTpaHHHUKOB 9
16.0 | https://math-
HavanpHbie cBeieHMs 0 KyOe ¥ MUpaMHJIE, UX 9. ege.sdamgia.ru/
Pa3BEPTKHU U MOJEIH. 1 20.0
CeueHUsIMHOTOTPaHHHUKOB 9
23.0 | https://resh.edu.
[TonsiTre 06 akcMOMaTHYECKOM MOCTPOSHUU 1 9- ru
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U 27.0
CIIEJCTBHS U3 HUX 9
23.0 Fipi.ru
[TonsiTre 06 akcMOMaTHYECKOM MOCTPOSHUU 1 9




CTCPCOMETPHUHN: AKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

https://math-
ege.sdamgia.ru/

9-
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUHU U 04.1
CIIEZICTBUS U3 HUX 0

30.0 https://resh.edu.
[TonsiTe 06 aKCHOMATHYECKOM MOCTPOCHUH 9. ru
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U 04.1
CIIEZICTBUS U3 HUX 0

14.1 | https://uchebnik
B3aumHoe pacrnonoxeHue npsiMpIx B 0- .mos.ru/
[IPOCTPAHCTBE: NIEPECEKAIOIINECS, 18.1
rapajulelIbHbIE U CKPELMBAIOIINECS MIPSAMBIC 0
[TapanienbHOCTh MPSIMBIX U MJIOCKOCTEHN B 14.1 | Fipi.ru
[IPOCTPAHCTBE: NapajlICIbHbIE IPSAMBIE B 0-

. 18.1

[IPOCTPAHCTBE; MApAIIEIbHOCTD TPEX 0
MPSIMBIX

21.1  Fipi.ru
[TapannenbHOCTh MPSMBIX U INIOCKOCTEN B 0-
npocTtpancTie: [lapamienbHOCTh PAMON U 25.1
IJIOCKOCTH 0

21.1 | https://math-

0- ege.sdamgia.ru/
VYrasl ¢ cOHanpaBIEHHBIMHUCTOPOHAMH 25.1

0

28.1  https://resh.edu.

0- ru
Yron mexay npssiMbIMU B IPOCTPAHCTBE 01.1

1

28.1  https://uchebnik

0- .mos.ru/
Yron mexay npsiMbIMU B MPOCTPAHCTBE 01.1

1

04.1 | Fipi.ru
[TapannenbHOCTHIIOCKOCTEM: 1-

08.1
[apajIeNIbHbIEINIOCKOCTH 1

04.1 | https://math-

CBoiicTB arap aJlJICIbHBIXIIJIOCKOCTEH

ege.sdamgia.ru/



08.1

11.1 | https://resh.edu.
o 1- ru
[Ipocreiimume mpocTpaHCTBEHHBIC (DUTYPHI Ha
15.1
TUTOCKOCTH: TETpadip, KyO, mapaiiesienume; X
11.1 | Fipi.ru
1-
IToctpoenueceuenuit 15.1
1
25.1 | https://math-
1- ege.sdamgia.ru/
IToctpoenueceueHui 29.1
1
25.1  https://resh.edu.
KonTtponpsHas padora no teme "[Ipsimblie u 1- ru
IJIOCKOCTH B ITPOCTPAHCTBE. 29.1
[TapamienbHOCTBIIPSAMBIX U ITIOCKOCTEH" 1
02.1 | https://uchebnik
. 2. .mos.ru/
IlepneHAUKyYIAPHOCTD NPSIMOM U IJIOCKOCTH:
06.1
MEPIECHINKYJISIPHBIE MPSIMBIE B POCTPAHCTBE 5
02.1 | Fipi.ru
[IpsimMble napayenbHbIe U 2-
06.1
MEPIECHINKYIISIPHBIE K MITIOCKOCTH 5
09- | https://math-
. | ege.sdamgia.ru/
[Ipsimble napayenbHbIe U 12 g J
131
MEPIECHINKYIISIPHBIE K TNTIOCKOCTH 5
09- | https://resh.edu.
o 12- MU
[Ipr3Hak nepneHIuKyIIpHOCTH IPSIMOUN U
131
TJIOCKOCTH ,
16.1 | https://uchebnik
. 7. .mos.ru/
[Ipr3Hak nepneHIuKyIIpHOCTH IPSIMOUM U
20.1
TJIOCKOCTH ,
Teopema o npsAMO# NEePHEHUKYIAPHON 16.1  Fipi.ru
IIOCKOCTH 2-




20.1

23.1 | https://math-
. o 2- ege.sdamgia.ru/
Teopema o mpsiMON NEPIEHANKYISIPHON
27.1
IJIOCKOCTH 5
23.1  https://resh.edu.
. . B ru
Teopema o mpsiMO NEPIEHANKYISPHON 2
27.1
IJIOCKOCTH 5
09.0 | https://uchebnik
IleprieHAMKYISAP U HAKJIIOHHBIE: PACCTOSIHUE 1- .mos.ru/
OT TOYKHU J0 INIOCKOCTH, PACCTOSTHUE OT 10.0
MPSMOM J10 TIIOCKOCTH 1
Fipi.ru
https://math-
09.0 ege.sdamgia.ru/
IlepnienauKysip M HAKIOHHBIE: PACCTOSTHUE 1- '
https://resh.edu.
OT TOYKH J0 TUIOCKOCTH, PACCTOSIHUE OT 100
MPSMOM J10 TIJIOCKOCTH 1 )
https://uchebnik
.mos.ru/
13.0 | Fipi.ru
IleprieHAMKYISAP U HAKJIIOHHBIE: PACCTOSIHUE 1-
OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT 17.0
IPSAMOM J10 IIJIOCKOCTH 1
13.0 | https://math-
IleprieHAMKYISAP U HAKJIIOHHBIE: PACCTOSIHUE 1- ege.sdamgia.ru/
OT TOYKHU J0 INIOCKOCTH, PACCTOSTHUE OT 17.0
IPSAMOM 10 IIJIOCKOCTH 1
20.0  https://resh.edu.
. B ru
VYrael B IPOCTPAHCTBE: YTrOd MEXIY NPSIMOI 1
24.0
U TUIOCKOCTBIO 1
20.0  https://uchebnik
o N 1- .mos.ru/
JIByrpaHHbIN yToJ, JUHEWHBIA YOl
24.0
JIBYTPAHHOIO yrjia 1
JIByrpaHHbIN yroJl, THHERHBINA yroJl 27.0 Fipiru
1-

JIBYTPaHHOTO yIiia




31.0

[leprieHIUKYIAPHOCTD MJIOCKOCTEH: PU3HAK

MEPIECHANKYIISIPHOCTH ABYX IIOCKOCTEN

27.0

31.0

https://math-
ege.sdamgia.ru/

[leprieHIUKYISAPHOCTD MJIOCKOCTEH: MPU3HAK

NEPIEeHIUKYISIPHOCTH ABYX IIOCKOCTEN

[TeprieHAMKYASIPHOCTD INIOCKOCTEM: MTPU3HAK

MEPIECHANKYJISIPHOCTH ABYX IIOCKOCTEN

3.02

7.02

3.02

7.02

Fipi.ru

https://math-
ege.sdamgia.ru/

Teopema o Tpé€xnepneHuKyIsIpax

Teopema o Tpé€xIepneHIUKyIsIpax

Teopema o Tpé€xnepneHuKyIsIpax

KonTponbHas paboTa no remam
"IleprieHIUKYISIPHOCTD MPSIMBIX U
Al

wiockocTe" u "YTribl MeXAy OpSIMBIMU U
II0CKOCTAMU"

ITonsTHE MHOI'OrpaHHMKa, OCHOBHBIC
3JICMCHTBI MHOI'OI'PAaHHHWKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPaHHHUKH,; pasBépTKa
MHOT'OTpaHHHUKa

IIpu3ma: nN-yronpHas npu3Ma; rpaHu U
OCHOBaHUS IIPU3MBI; IIPsIMasi 1 HaKJIIOHHAs
pU3MBbL; OOKOBasI U MOJIHASI TIOBEPXHOCTh
IIPU3MBI

[Tapannenenunen, NpsAMOYTOIbHBIN
napajJiesienune]] 1 ero CBOMCTBa

10.0

14.0

10.0

14.0

24.0

28.0

24.0

28.0

03.0

07.0

03.0

07.0

10.0

14.0

Fipi.ru

https://math-
ege.sdamgia.ru/

https://resh.edu.
ru

https://uchebnik
.mos.ru/

Fipi.ru

https://math-
ege.sdamgia.ru/

https://resh.edu.
ru




[Inpamuia: N-yroiapHas nupaMuaa, IpaHy U 10.0  https://uchebnik
OCHOBaHHWE MUPaMUIbI, OOKOBas U MOJTHAS 3 mos.fu/
MMOBEPXHOCTh MUPAMUJIBI; TPABUIIbHAS U ;4'0
yceu€HHas mupaMuia
[MpaBuIIbHBIE MHOTOTPAHHUKH: TIOHSATHE 17,0 | FipL1U
MPAaBUJIBHOTO MHOTOT'PAHHUKA; IIPABUJIbHAS 3.
MpY3Ma U MpaBUIbHAS IUPAMUIA; 21.0
MpaBWIbHAsA TPEYTOJbHAS TUpaMUAa U 3
MIPaBUJIBLHBIN TETpadap; KyO

17.0 | Fipi.ru
[IpencraBienue o mpaBUIIbHBIX 3.
MHOTOTPaHHUKAX: OKTa’p, NOJAEKadAp U 21.0
HKOCasap. 3
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI 540 | Mips:fimath-
OTHOCUTEJIHO TOYKH, MPSAMOM, IIIOCKOCTH. 3- ege.sdamgia.ru/
DJIEMEHTHICUMMETPUH B ITUpaAMUIaX, 28.0
napasuiesienumenax, 3
MPaBWIbHBIXMHOTOTPaHHUKAX

24.0  https://resh.edu.
BrrunciieHue 31eMEeHTOB MHOTOIPaHHUKOB: 3- b
pEOpa, TuaroHaiu, yribl 28'0
[Tnomane 60KOBOM MOBEPXHOCTH U MOJHOM 31.0 | https://uchebnik
MOBEPXHOCTHU MPSMOM IPU3MBI, ILIOIIAAb 3 mos.ruf
OCHOBaHUH, TeopeMa 0 OOKOBOM 24'0
MMOBEPXHOCTH MPSIMOI TPU3MBI
[Tomiaas 6OKOBOM MTOBEPXHOCTH U 31.0 Fipi.ru
MOBEPXHOCTU MPaBUIbHON MUPAMHU/IBI, 3-
Teopema O TIOIAu OOKOBOM MOBEPXHOCTH 24'0
YCEUEHHOU MUPaMU/IbI

14.0  https://math-
KonrposnbHas pabora 1mo reme 4- egesdamgia.ru/
"MHororpaHHuku" 18'0

14.0 | https://resh.edu.

4- ru
ITousaTre0000BEME 18.0

4
O0BEMTIUPaMUIBI 21,0 | Nitps:/fuchebnik

.mos.ru/




O06BEMIHIpamMuIBI

OO0BEMIIUPaMUIBI

O0BEMIIUPaMUIBI

O06BEMIIPU3MBI

25.0

21.0

25.0

28.0

02.0

28.0

02.0

05.0

09.0

Fipi.ru

https://math-
ege.sdamgia.ru/

https://resh.edu.
ru

https://uchebnik
.mos.ru/

OO6BEMIPU3MBI

05.0

09.0

Fipi.ru

OO6BEMIPU3MBI

12.0

16.0

https://math-
ege.sdamgia.ru/

KonrtponbHas padora no reme "O06bEMBI
MHOTOTPaHHHUKOB"

12.0

16.0

https://resh.edu.
ru

[ToBTOpeHue, 06001IeHNE CHCTeMaTH3AIINS
3HaHui. [locTtpoeHue ceuenumii B
MHOTOTpaHHHKE

19.0

23.0

https://uchebnik
.mos.ru/

[ToBTOpenme, 0600IIEHNE CUCTEMATH3AITHIS
3HaHWU. Berancinenne pacCTOAHMIL: MEXIY
JIBYMsI TOUKaMH, OT TOYKH 0 TIPSIMOH, OT
TOYKH JI0 TIIOCKOCTHU, MEXKTY
CKPEIIMBAIOIIUMUCS IPSIMBIMU

19.0

23.0

Fipi.ru




26 | https://math-
0 ege.sdamgia.ru/
6 5-
7 HroroBaskoHTpoIbHasIpaboTa 1 30
.0
5
26 | https://resh.edu.
[ToBTOpeHue, 06001IeHNE cCCTEeMaTU3alUs o M
6 3HaHUW. BeIunclieHUE yIiIoB: MEXIAY 1 5-
8 CKPEIIHUBAIOIIUMUCS MPSIMBIMU, MEXKITY 30
MPSIMOM U TIOCKOCTBIO, IBYTPAaHHBIX YIJIOB, .0
YIJI0B MEXAY MIOCKOCTSIMU 5
6
OBHLIEE KOJIMYECTBO YACOB I10 3
I[MPOT'PAMME
11 KJIIACC
N¢ KoauuyecrBouyacoB = Jla
B Kon IIpa Ta = DJIEKTPOHHBI
L ¢ TpoJa KTy U3 e @poBLIeO
Temaypoka P bp
/ € BbHBI ecKH yu Opa3oBareJib
n r epao epad €H HBIEpecypChI
0 OTBI OThI s
02.
Cdepa u map: neHTp, paanyc, AuameTp; 1 09-
IUIOIA/1b TOBEPXHOCTHU CHEPHI 06.
09
02.
Bzanmnoe pacnionoxenue chepsl u 1 09
MJIOCKOCTH; KacaTeabHas MIOCKOCTh K 06
cdepe; mnomaab cheps 09'
09.
09
N3o0pakenue cdepsl, mapa Ha MIOCKOCTH. 1
CeueHnnsmapa 13
09
[{umuHaprdeckas TOBEPXHOCTb, 09.
o 09
00pa3yromue MHINHIPUIECKOM 1
MOBEPXHOCTHU, OCh IMITHHIPUICCKOM 13
MMOBEPXHOCTH 09
Hunuaap: ocHOBaHUS B OOKOBast 1 16.09
MMOBEPXHOCTh, 00pa3yromiasi ¥ OCh; IJIOIIA b -




OOKOBOH U MOJHON OBEPXHOCTH 20.09
N306paxeHne HUINHAPA HA TIIOCKOCTH.
. 16.09
Pa3péprka nnnunapa. CeueHus MUIMHIPA
(MI0CKOCTHI0, MapalIeIbHON UITH 20,09
NEPIICHIUKYIISIPHOU OCH IJIUHAPA)
Konudeckast IOBEPXHOCTh, 00pa3yIoIye 23.09
KOHUYECKOW MTOBEPXHOCTH, OCh U BEpPIIUHA i
o 27.09
KOHUYECKOU TTOBEPXHOCTHU
Konyc: ocHOBaHue U BepiInHa, 23.09
00pa3yrolas 1 0Ch; IO lb OOKOBOM 1 )
. 27.09
MOJTHOM MMOBEPXHOCTHU
30.09
Yceu€HHblil KOHYC: 00pa3yIOIINE U BBICOTA; ,
OCHOBaHUs U OOKOBasi TOBEPXHOCTh 04.10
N300pakeHne KOHyca Ha IIIOCKOCTH.
. 30.09
Pa3zBéprka konyca. CeueHus KoHyca
(TI0CKOCTHI0, MapaIeIbHOM OCHOBAHUIO, U 04.10
IUIOCKOCTBIO, MPOXO/SIIEH Yepe3 BEPIIUHY)
14.10
KombOunanus ten Bparienus u .
MHOTOTPaHHUKOB 18.10
MHororpaHHHK, ONMCaHHBINA OKOJIO chephl; 14.10
cdepa, BMcaHHasi B MHOTOTPAHHUK HJTU B }
18.10
TEJIO BpaIeHUs
21.10
[Tonsitre 06 06bEMe. OCHOBHBIE CBOMCTBA .
00BEMOB Ten 25.10
21.10
OO0BEMIIUIUHIPA, KOHYCA i
25.10
28.10
O06BEéM mapa u miomaas cheps j
01.11
[Tomo6HbIe TeNa B MPOCTPAHCTBE. 28.10
COOTHOIIICHUS MEXTY TUIOIASIMHU j
. .. 01.11
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ
KonTponpHas pabora o Temam "Tena 04.11

BpaieHus" u "O6beMbl Ten"




BekTop Ha MI0CKOCTH ¥ B IPOCTPAHCTBE

08.11

04.11

08.11

Crnoxenune u BBIYUTaHUCBCKTOPOB

YMHOKEHUEBEKTOPAHAYNCIIO

Paznoxenune BekToOpa o Tpém
HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuionapainenenunena

11.11

15.11

11.11

15.11

25.11

29.11

Pemienue 3amay, CBA3aHHBIX C TPUMEHEHUEM
MpaBWI IEUCTBUM C BEKTOpAMH

[IpsaMoyronbHas cucreMa KOOpJHHAT B
npoctpanctse. KoopauHaTel BEKTOpa.
[Ipocreitmme 3aga4n B KOOpAMHATAX

25.11

29.11

02.12

06.12

VYron mexny Bekropamu. CKasipHOeE
IIPOU3BENICHUE BEKTOPOB

Brluncnenue yrios Mex1y NpsiIMbIMUA U
IIJIOCKOCTSIMU

02.12

06.12

09-
12-
13.12

KOOp,[[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIpU
peHIICHUH T'COMETPUICCKUX 3aaY

Kontponbnas padota mo teme "BekTopsr u
KOOPJIMHATHI B IPOCTpaHCTBE"

09-
12-
13.12

16.12

20.12

[ToBTOpeHme, 0600IIEHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, ¢paxThl, TEOpEMBbI Kypca
IUTAHUMETPHUH

16.12

20.12

[ToBTOpeHnue, 0600IIEeHNE U
cucremMaTtu3anus 3HaHuil. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca

23.12

27.12




MJIAaHUMETPHUU

3 I[ToBTOpeHue, 0606IIEHNE U 23.12
0 cUCTeMaTHU3alus 3HaHul. 3aga4un )
27.12
TUTAHUMETPUH U METOJIbI UX PEIICHHS
3 [ToBTOpEHHE, 0000IICHUE U 09.01
1 cUCTeMaTu3anys 3HaHu|. 3agadu )
10.01
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS
[ToBTOpEeHME, 0000IICHUE U
i 09.01
3 cucreMaTtusanus 3HaHui. OCHOBHEIE
2 burypsl, GpaxTsl, TEOPEMBI Kypca 10.01
CTEpEeOMETPUH
13.01
3 N
HroroBasikonTposnbHasgpadboTa
3 17.01
13.01
3 [ToBTOpEHME, 0000IICHUE 1 .
4 cUCTEMAaTH3aIUs 3HAHUN 17.01
20.01
O0bEM IpsIMOI TPU3MBI. -
. 65, Ne 664 24.01
20.01
Pemenue 3a1a4 Ha BeIUKCICHHE 00bEMA IPU3MBI. .
m.65,Ne 659, 661,663 24.01
27.01
O0BEM HuMHIpA. -
. 66, Ne 666 (0), 665 31.01
Pemienue 3a1a4 Ha BBIYHCICHUE 00bEMA 27.01
HUATUHIPA. )
31.01
m.66; Ne 669, Ne 671(a, 0)
Brruucnenune o0bEMOB TEN ¢ TOMOIIIBIO 3.02-
OIPENIEIIEHHOTO UHTETPAJIA. 7.02
m. 67, Ne 675
O0bEM HAKJIOHHOHN TPU3MBI. 3.02-
7.02
m.67,68; Ne 678, 679
10.02
O0bEM UpamMubL. -
11.69,70;Ne 697-700 14.02
10.02

O06BEM KoHyca.




Ne701, Ne704 14.02
24.02
[Ipaktukym no reme «OObEMBI TEOMETPHUECKUX -
TECID. 28.02
Pemenue 3a1a4 Ha BeIYKCIIEHHE 00BEMOB 24.02
reOMEeTPUUYECKUX PUTYP. i
P (1) P 28.02
03.03
KonTpoubsnas padora Ne 4 «O0bém -
napaJuiejienumnena, NpU3Mbl, HUJTHHAPA» 07.03
O0bEM napasienenunena, MIPU3Mbl, IWIHHAPA. 03.03
VY4eOHbII NPaKTHKYM. -
07.03
10.03
O06béM mapa. .
m. 71, Ne710(a, 6), Ne711, Ne713 14.03
O6BEM MAPOBOTO CETMEHTA, MIAPOBOTO CII0S 1 10.03
[IapOBOTO CEKTOPA. '14 0
. 72, Ne715, Ne717, Ne720 ’
17.03
[Tnomans chepsl. -
m. 73, Ne 723, Ne 724 21.03
17.03
[Tnomane chepsr. -
m.73;Ne 716, Ne 755 21.03
24.03
[IpakTukym no reme «OOBEMBI TN BPALLECHUS. '28 0
24.03
KonTtpoabHnas padora Ne 5 «O6bém mapa, -
I101AAbL cepb» 28.03
31.03
Pemenne 3amau Ha BeIYMciIeHne 00bEMOB Te ,
BPAICHHS. 04.04
31.03
O06BEéM mapa, momuaas chepsl. YueOHbIH -
PAaKTUKYM. 04.04




&4 Utorosoe nopropenue — 14 yacos. 14.04
18.04
14.04
AKCHOMBI CTEPEOMETPUH, UX CIIEACTBHUS. -
m.1-3,ctp.174-180, Ne9, Nel$5 18.04
[TapamienbHOCT IPAMBIX, IIPSMOM U INIOCKOCTH. 21.04
CkpemumBaroiuecs npsimeie. [lapamiensHocTh .
IIJIOCKOCTEM. 25.04
. 14, Ne105, Ne108
[IeprieHIMKyYIAPHOCTD NPSAMOMN U IJIOCKOCTH. 21.04
Teopema 0 TpEX nepHEeHAUKYIApax. YOI MEXKIY ,
IIPSIMOM U TUIOCKOCTBIO. 25.04
1. 20, Ne143, Ne149
JIByrpannbiii yro1. [lepresanKyIspHOCT 28.04
IJIOCKOCTEH. i
02.05
Ne212, Ne216
28.04
[Ipaxktukym no teme «llapannensHocTh U -
NEPIEHIUKYJIPHOCTD MPSIMBIX U IJIOCKOCTEN. 02.05
05.05
IIpakTukym no teme «llapamiensHocTs 1 -
NEPIEHIUKYIJIIPHOCTD MPSIMBIX U IJIOCKOCTEN. 09.05
MHororpaHHuKu: Hapaieienumnes, Ipu3Ma, 05.05
NUPaMK/JIa; TUIOIIAIU UX TOBEPXHOCTEH. j
09.05
Ne 308, Ne 318
[IpakTuky™m 1o peneHuno 3aa4 Ha BEIYUCIIEHNE
nyomaeit mosepxuocteit Msrotosnenue 12.05
MOJIENIENl MHOIOI'PaHHUKOB. j
16.05
Bexkrops! B mpocTtpaHcTBe. [lenicTBrs Hal 12.05
BEKTOPAMH. )
16.05
Ne 469
19.05
CkanspHoe MpOU3BEIEHHE BEKTOPOB. -
Ne 407(x, 3), 443 (1) 23.05
Hununap, KoHyc, Hmap; Iioaam ux 19.05

ITIOBEPXHOCTEH.




Ne 631(6)

OOBbEMBI TEN BpaleHUs.

TecroBas padora.

[Ipaktukym mo Teme «OO0BEMBI T BPALICHUS.

23.05

26.
05-
30.
05

26.
05-
30.
05




