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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 OOy4YEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
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 pPEeaJbHOTO0 W HACATbHOTO, XapaKTepe OTpaskeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud 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 MPHU PEIICHWH 3a]ad e€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(PECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOITOMY aKTyaJlbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — 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 YCIEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyJarOIIMXCs CPEIHEH ITKOJBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM WMEIOT BO3MOXHOCTH M3YyYHUTh T€OMETPHIO OoJiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

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

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENAX, MO3BOJISIONINX OMUCHIBAThH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO 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 ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJIeHHs B XOJI¢ PCIICHUS CTEPCOMETPUYCSCKHMX 3aaad W 3a1ad ¢
MPAKTUYECKUM COJICP’KaHUEM;

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



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
TEOMETPUU: YMEHHE pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh FTEOMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAyaJle €ro H3y4yeHHs 3aj]ad, pEIIacMbIX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YYEHUIO MIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUM IPOBOAMTCS 3a CUET pEIIEHUs 331ad Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIIEHHOTO U3MEHEHHMS €70 UCXOJHOTO COJIEPIKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COAEP)KAaTENbHbIM JIMHHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJIEHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOYHbIe MHO>KECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAMH; YroJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICNIbHbIE W TNEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroJ, JIMHEHHBI YroJ JBYIPAaHHOTO  yria.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIM
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 MHOTOTPAHHUKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSMOMH,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



BblunciieHre SJIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM 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
MOBEPXHOCTEHN, 00BEMaMU MTOO0OHBIX TE.

11 KIIACC

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, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETp; IJIOMIAIL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOunanun Ten BpalleHuss W MHOTOTPAHHUKOB. 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 miomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

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 €
IPUMEHCHUEM TMIPAaBUJI JEUCTBUU C BekTopamu. [IpsMoyrosnbHas cucrema



KOOpAMHAT B TmpoctpancTBe. KoopauHatel Bektopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

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

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(hOpPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  MOBEICHUS,
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, 00BEKTOB, 3aj7ay, peLIeHnH, pacCyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 30pOBOro M O€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
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 €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



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

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, MOHUMAHHEM BJIASHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYJKAaIOIIeW Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

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

METAIIPEJMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

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

ba3oBble jornyeckue AecTBU:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJTN3a;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

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



npemsiaraTh ~ KPUTEPUM IS BBIABJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUH (MPSMBIE U OT MPOTHBHOTO), BHICTPAWBAThH apTyMEHTAITHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHECHHE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH OOOOIIECHUSI U BBIBOJBI MO pE3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX 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, TPEJCTABIATh €€ B Pa3IN4HBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCIPUHUMATh U  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB AMaiiora, oOHapyXMBaTh pa3iIU4Me U CXOJCTBO IMO3ULMUH; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIIOJICH;
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 Ka4ye€CTBO CBOETO BKJaja B OOIIMM MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPaTh CIIOCO0 peleHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  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
00CTOSITENIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSMBIX U 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 MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

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

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpass  OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOIB3YSI METOJ] CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIE AHATUTHUYECKHE METOAbl TPU PEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

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



Boeruncnsate 00bEMBI U TIIOIIAIN TTOBEPXHOCTEH MHOTOI'PAHHHUKOB (TpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

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

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIararoiuX HECKOIBKO [IAroB PEIICHHUs], €CIIM YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHM, MWCCIENOBaTh IIOCTPOCHHBIE MOJCIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IWIMHJApP,  KOHUYECKass  MOBEPXHOCTb,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokenue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (popMyI.

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

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



N300paxkath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

W3BnekaTh, HWHTEPHOPETHUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHS BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOWCTBAMHU OHH 00JIaJIal0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

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

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

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

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh W3YUYECHHBIE IIOHATUS B IMPOLIECCE IOWCKA PEUICHUSA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
1 BBenenue B ctepeoMeTpuio 10 Fipi.ru
5 IIpsimble ¥ TUIOCKOCTH B ITPOCTPAHCTBE. 12 1 https://math-ege.sdamgia.ru/
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 https://resh.edu.ru
IIJIOCKOCTEN
4 VYTriel MEXAY NPSIMBIMU U TNIOCKOCTSMH 10 1 https://uchebnik.mos.ru/
5 MHororpaHHUKH 11 1 Fipi.ru
6 OO6BEMBI MHOTOTPaHHUKOB 1 https://math-ege.sdamgia.ru/
7 IToBTOpEHUE: CEUCHUS, PACCTOSHUS U YTIIbI 1 https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHnoBaHue pa3jesioB U TeM undposbIie

Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI
pecypcsbl

Tena Bpamienus 12 Fipi.ru
O0BEMBI TE 5 https://math-ege.sdamgia.ru/
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 https://resh.edu.ru
[ToBTOpEHME, 00006111EHME, 7 1 https://uchebnik.mos.ru/
CUCTeMaTH3alusl 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  Tema ypoka Konrtpoabnbsie IIpakTnueckue Aara mupponere
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI pecypest
OCHOBHBIE IOHATHUS CTEPEOMETPUU: TOUKA, Fipi.ru
IpsiMast, III0CKOCTh, IIPOCTPAHCTBO.
1 [TpaBuia n3o0pakeHusI Ha PUCYHKAX: 1
1300pakeHus IIIOCKOCTEH, MapauIeIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
IlonsTHs: nepecekaronuecs MIOCKOCTH, https://math-
2 1 ege.sdamgia.ru/
IepeceKaroIuecs npsamas U IIOCKOCTh
3 [TonsTus: nepecekarommecs mIOCKOCTH, 1 https://resh.edu.ru
IepeceKaroIuecs npsaMas v II0CKOCThb
3HaKOMCTBO C MHOT'OI'paHHUKaMH, https://uchebnik.mos.ru/
4 n300pakeH1e MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha IPOEKIIMOHHBIX YepTekKax
HauanbHble cBefieHns 0 KyOe U mupaMu/e, Fipi.ru
5 UX pa3BEPTKH U Mojenn. CeueHust 1
MHOTOIPaHHUKOB
HavansHbie cBeieHNS 0 KyOe U MUpaMu/e, https://mat_h-
6 UX pa3BEPTKU U Mozenu. CeueHust 1 ege.sdamgia.ru/
MHOTOIPaHHUKOB
[TousiTHE 00 aKCHOMATHYECKOM https://resh.edu.ru
7 IIOCTPOEHUU CTEPEOMETPUM: AKCHUOMBI 1

CTCPCOMCTPHHU U CICACTBUA U3 HUX




IToHsATHE 00 AKCUOMATUYECKOM

Fipi.ru

8 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI

CTEPEOMETPUH U CIICACTBUSA U3 HUX

[TousiTue 00 aKCHOMAaTHYECKOM https://mat_h-
9 ITIOCTPOCHHUH CTCPEOMETPHUHN: AKCHOMBI ege.sdamgia.ru/

CTEPEOMETPHUH U CIICICTBUS U3 HUX

ITousiTre 00 aKCHOMATUYECKOM https://resh.edu.ru
10 IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3zanMHoe pacronoxeHue mpsiMbIX B https://uchebnik.mos.ru/
11 IIPOCTPAHCTBE: NIEPECEKAIOIIMECH,

MapaJUyIebHbIE U CKPEILIMBAIOIINECS

N IVISES

[TapannensHOCTh NPSIMBIX U IUNIOCKOCTEN B Fipi.ru
12 IIPOCTPAHCTBE: NapajuIeNIbHBIE IIPSIMBIE B

MIPOCTPAHCTBE; NAapPaUIEIIbHOCTD TPEX

MPSAMBIX

[TapannensHOCTh NPSIMBIX U IUIOCKOCTEN B Fipi.ru
13 npoctpaHcTse: [lapamienbHOCTh NPAMON U

IIOCKOCTH
14 VYTIIBI ¢ COHANPAaBIEHHBIMU CTOPOHAMU hitps.//math-

ege.sdamgia.ru/

15 Yron Mexay npsMbIMU B IPOCTPAHCTBE https://resh.edu.ru
16 Yron Mexay nIpsMbIMU B IPOCTPAHCTBE https://uchebnik.mos.ru/
17 [TapannenpHOCTh MIOCKOCTEM: Fipi.ru

MapaJuieNabHbIE TIJIOCKOCTH
18 CBoiicTBa mapayyIeIbHBIX TNIOCKOCTEH https://math-

ege.sdamgia.ru/

19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPBI https://resh.edu.ru




Ha IUIOCKOCTH: TETPadp, KyO,

napajuiesIenunes
20 [Toctpoenue ceueHuii Fipi.ru
21 [TocTpoeHue cevueHunit zgg’zég nl”;:giha-.ru/
Kontponbnas padota nmo teme "[Ipsmbie u https://resh.edu.ru
22 IJIOCKOCTH B TIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHIMKYIAPHOCTD MPSIMON U https://uchebnik.mos.ru/
23 IJIOCKOCTH: MEPIEHANKYJIIPHBIE IIPSMBbIE B
IIPOCTPAHCTBE
24 [IpsimMble napasienbHble U Fipi.ru
NEPIEHIUKYJIAPHBIE K IIJIOCKOCTH
[IpsimMble mapaienbHble U https://math-
25 ege.sdamgia.ru/
MIEPIEHUKYISIPHBIE K ITIOCKOCTH
26 IIpu3Hak nepneHIuKyJIApHOCTH IPAMON U https://resh.edu.ru
IIJIOCKOCTH
7 [Ipu3Hak nepneHAuKyJIIpHOCTH IPSIMOU U https://uchebnik.mos.ru/
IJIOCKOCTH
28 Teopema o npsAMON epNEHAUKYIAPHON Fipi.ru
IJIOCKOCTH
Teopema o npsAMON NEpHIEHAUKYIAPHON https://math-
29 IIOCKOCTH ege.sdamgia.ru/
30 Teopema o npsAMON epNEHAUKYIAPHON https://resh.edu.ru
IJIOCKOCTH
[TeprieHAMKYISIp U HAKJIOHHBIE: PACCTOSTHUE https://uchebnik.mos.ru/
31 OT TOYKH JI0 ITJTIOCKOCTH, PACCTOSTHUE OT

MPAMOM 10 MIIOCKOCTH




[lepnienIuKynsp M HAKIOHHBIE: PACCTOSTHUE

Fipi.ru

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

32 OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru
IIPSIMOM JI0 IVIOCKOCTH _
https://uchebnik.mos.ru/
[MepreHANKYIIAP U HAKIIOHHBIE: PACCTOSHUE Fipi.ru
33 OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 110 IJIOCKOCTH
[TepreHANKYIIAP U HAKIIOHHBIE: PACCTOSHUE https://math-
ege.sdamgia.ru/
34 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 0 IIJIOCKOCTH
35 VTIibl B IPOCTPAHCTBE: YTOJl MEXKIY https://resh.edu.ru
MIPSIMOM M TUIOCKOCTBIO
36 JIByrpaHHBIN yIroJl, JMHEHHBIA Yroi https://uchebnik.mos.ru/
JBYTPAHHOI'O yria
37 JIByrpaHHBIN yroJI, THHEHHBIA yroil Fipi.ru
JBYTPAHHOI'O yria
[lepneH qUKyYIAPHOCTD MIIIOCKOCTEM: https://math-
ege.sdamgia.ru/
38 MIPU3HAK MTEPIEHANKYISIPHOCTH JIBYX
IJIOCKOCTEN
[lepneHqUKyYIAPHOCTD MIIIOCKOCTEM: Fipi.ru
39 IIPU3HAK NEPIECHAUKYIIPHOCTH IBYX
IIJI0CKOCTEN
[lepneHMKyISPHOCTB MIJIOCKOCTEM: https://math-
ege.sdamgia.ru/
40 MIPU3HAK NEPICHAUKYISIPHOCTH IBYX

IJIOCKOCTEN




41

TeopeMa 0 TpEX NepHeHANKYIIApax

Fipi.ru

42

Teopema o Tpéx nepneHAUKYISIPax

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

43

44

45

46

47

TeopeMa 0 TpEX NepHeHANKYIIApax

KontposbHas paboTa mo temam
"IlepneHAUKYIAPHOCTD IPSIMBIX U
mockocTel" u "Vl MEXy NPSIMbIMU U
IUIOCKOCTSIMH"

ITonstue MHOI'OI'paHHHKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHUKH, paSBépTKa
MHOI'OI'paHHHUKa

[Tpu3ma: N-yronpHas npu3Ma; TpaHu U
OCHOBAHUS IPU3MBL; TIPsIMasi U HAKJIOHHAS
MIPU3MBbI; OOKOBasl U MOJIHASL TOBEPXHOCTh
MIPU3MBI

[Tapamrenenunen, NpsAMOyTOJIbHBII
NapajuleNIENUIE] U €r0 CBOWCTBA

https://resh.edu.ru
https://uchebnik.mos.ru/

Fipi.ru

https://math-

ege.sdamgia.ru/

https://resh.edu.ru

48

[Inpamupa: N-yroapHas MUpaMuIa, TPAHU U
OCHOBaHUE MHUpaMUbl; OOKOBas U MOJIHAS
IIOBEPXHOCTh MIUPAMU/bI; IPaBUJIbHASA U
yCeu€HHas nupaMuaa

https://uchebnik.mos.ru/

49

[IpaBUIbHBIE MHOTOTPAHHUKU: TIOHSATHE
MPAaBUILHOTO MHOTOTPAaHHUKA; TIPaBUIIbHAS
MpHU3Ma U MpaBWIIbHAS IHPAMHU/IA;
MIpaBUJIbHAS TPEYTOJIbHAS MUPAMHUIA U
MIpaBWIbHBIN TeTpa’ip; KyO

Fipi.ru

50

[Ipeacrasnenue o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadAp, A0JeKadip U

Fipi.ru




UKOCA3P.

CummeTpus B IPOCTPAaHCTBE: CUMMETPUS
OTHOCUTENBHO TOYKH, MPSMOH, MIOCKOCTH.

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

o1 DneMEeHThl CUMMETPUU B IUpaMuax, 1
napajulesenuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
50 Boluncnenue 31€MEHTOB MHOIOTPAHHUKOB: 1 https://resh.edu.ru
pEOpa, MuaroHau, yribl
[Tnomaas 60K0BOM MOBEPXHOCTH U MOJHOM https://uchebnik.mos.ru/
53 IIOBEPXHOCTU NPSIMOM IPU3MBI, IUIOIIAb 1
OCHOBaHMH, TeopeMa 0 OOKOBOM
IIOBEPXHOCTHU NPSIMOM IPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U Fipi.ru
54 MIOBEPXHOCTU IIPABWJIBHOM NMUpPaMUBbI, 1
Teopema o oI OOKOBOI MOBEPXHOCTH
YCEYEHHOU MUPAMUIBI
55 KonTponbhas padota no teme 1 Zttps://mat_h-
"MHororpasHuku" ge.sdamgia.ru/
56 Ilonsarue 06 00bEME 1 https://resh.edu.ru
57 O0BEM TUpaMUIBI 1 https://uchebnik.mos.ru/
58 O0BEM nupamMuIsI 1 Fipi.ru
59 OGBEM ITHpaMuIbI 1 https://math-
ege.sdamgia.ru/
60 O0BEM TUpaMUIBI 1 https://resh.edu.ru
61 O0BEM pU3MBI 1 https://uchebnik.mos.ru/
62 O0BEM pU3MBI 1 Fipi.ru
63 O6BEM IPU3MEI 1 hitps://math-
ege.sdamgia.ru/
64 Konrtponsnas padora no reme "O0bEMBI 1 https://resh.edu.ru




MHOTOTpaHHUKOB"

65

66

67

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHuii. [locTtpoenne ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUM. BeIuncieHne pacCTOSHUN: MEXKIY
IBYMsI TOUKaMH, OT TOUKH JI0 MPSMOii, OT
TOYKH JI0 TIIOCKOCTH, MEXKTY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU

HroroBas koHTpoNbHAs paboTa

https://uchebnik.mos.ru/

Fipi.ru

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

68

[ToBTOpenue, 00001IEHNE CUCTEMATU3AUS
3HaHUU. BelunuciIeHne yrioB: MeXay
CKPELIMBAIOIIUMUCS TPSIMBIMH, MEXKITY
IIPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJIOB MEXY IJIOCKOCTSIMU

https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paauyc, Iuamerp;
TUTOIIA b IOBEPXHOCTH CHEPHI
B3aumnoe pacrnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

8.9

15.9

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

Hunuaapudeckas MOBEPXHOCTb,
oOpa3zyromue NUINHIPHIECKOM
HOBCpXHOCTI/I, OCb III/IHHHI[pI/I‘IeCKOﬁ
IIOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUIOIIa s OOKOBOM M IIOJHOM

MMOBEPXHOCTH

I/I306pa)KGHI/IC OUIMHAPA Ha IJIOCKOCTH.

Pa3Béprka nunuaapa. CeueHus MIIMHIPA

(TITOCKOCTHI0, MapalIeIbHON MIIn
MEPIEeHIUKYIIPHON OCH LIMINH/IPA)
Konnueckas moBepxHOCTb, 00pa3ylomiue
KOHUYECKOW NTOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTH

22.9

29.9

6.10

13.10

20.10




Konyc: ocHOBaHue U BepIIKHA,
o0pa3yromias 1 oCk; MIOLaAb OOKOBOW 1
IIOJIHOW TIOBEPXHOCTHU

27.10

VYceu€HHbII KOHYC: 00pa3yromme u
BBICOTA; OCHOBAaHHUA K OOKOBas
MMOBEPXHOCTh

10.11

10

N3006paxeHne koHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHust KoHyca
(TUIOCKOCTBIO, MapallIeIbHON
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

17.11

11

12

KomOunanums Ten BpamieHus u
MHOT'OTPaHHUKOB

MHoOrorpasHHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIUcaHHAS B
MHOTOI'PAHHUK WIH B TEJIO BpallleHUs

24.11

1.12

13

ITonsatue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

8.12

14

15

O06bEM UIMHApa, KOHYyCa

O6béM 1mapa ¥ miomaib chepbl

15.12

22.12

16

17

[Tomo6HbIE Tena B MPOCTPAHCTBE.
CoOOTHOIICHUS MEXKTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

KonrtponsHas padora no temam "Tena
Bpamenus" u "O6beMbl Ten"

121

19.1

18

BekTop Ha MI0CKOCTH M B TPOCTPAHCTBE

26.1




19

20

Cl0XCHHE U BBIYMTAHHC BCKTOPOB

VMHOXEHIE BCKTOpa Ha YHUCJIO

2.2

9.2

21

Pasnosxenune BekTopa 1o TpéM
HEKOMIUIaHapHbIM BekTopaM. [IpaBuiio
napaiesnenumnena

16.2

22

23

24

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEHUCTBUN C
BEKTOPaMH

[IpssmoyronbHas cucreMa KOOpAUHAT B

npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexnay Bekropamu. CkalspHOe
IIPOU3BE/ICHNE BEKTOPOB

21.2

1.3

7.3

25

26

27

Beruucnenue yrios Mexay NpsIMbIMU U
IIJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNU TEOMETPUYECKUX 3a7a4

KontponbHas pabora o Teme "BekTopbl

1 KOOpAMHATHI B IPOCTPaHCTBE"

15.3

22.3

29.3

28

[ToBTOpenue, 0600mEeHNE U
cucreMarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

124

29

[ToBTOpenue, 0600IEeHNE U
cucrTeMaTu3anus 3Haguii. OCHOBHELIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

194




[ToBTOpeHUE, 0600IICHNE 1

30 cUcTeEMaTH3anys 3HAaHUN. 3a1ayun 1 6.4
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1

31 CUCTeMaTH3alvsl 3HaHUH. 3a1a4n 1 6.5
TUTAHUMETPUU H METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

39 cucremaru3anus 3HaHuiH. OCHOBHBIE 1
¢burypsl, GpakThl, TEOPEMBI Kypca 135
CTEPEOMETPUH

33 HroroBast koHTposIbHAs paboTa 1 17.5

34 [ToBTOpeHME, 0606HI€HIfe " 1 245
CUCTeMAaTH3aIHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







