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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
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 siBisieTcss 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 XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 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(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «['eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii 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 (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS 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 (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, 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 OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUN Kypca «I'eomerpum» B 1011 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 CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha usyuenue reometpun orBoauTcst 3 yaca B Hezaelnto B 10 kiacce u 3 yaca B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 204 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
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: MAPAJUIEIbHBIE TMpPAMBIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTei. [lpocTeiline mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBI
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOH,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTH NPSIMOMl IPU3MBIL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 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, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 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 NTOI0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMIPAaBUJI JEUCTBUU € BekTopamu. [IpsMoyronbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUHCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMHA 1 HA3HAUYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIDKCHUW B JIPYTUX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AaHHOT'O 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, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTAM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MHUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MpodeCCHOHANBHON  JEATCIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha NPOTSHKCHHH BCEHW XKU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMHUYICCKUX MPOIIECCOB HAa COCTOSIHHE MPUPOTHOW M COIUATBHOMN
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS PA3BUTHS [IMBHWIM3AIWN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPAMMbl YYEOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0c8oeHue
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH U XapaKTEPH30BaTh CYNMISCTBEHHBIC IPU3HAKU MATEMAaTHISCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynupoBaTh W MPeoOpPa3OBHIBATH  CYXKICHUS:
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 |
IIPOTUBOPEYMH;

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

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

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

ba3oBble uccienoBaTeabcKue 1eicTBHS:

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

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

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBaHUsS, OICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABISTH ACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX /I 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 Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



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

B X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYIIECTBY 00CYK1a€MOU 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
KOPPEKTHOI popme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TPHHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, 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 BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOaMH  CaMOIIPOBEPKH, CAMOKOHTpOJIS 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, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LM MU YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS U3 HHUX MPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMM: JIBYTPAHHBIM yroyl, TpaHU JABYIPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM 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).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAaKJIOHHBIE MPU3MBI, TapalIeIICIUIIE IbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMpsAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

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



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
IUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMuU MOTOOHBIX MHOTOTPAaHHUKOB.

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

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

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

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 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 NPUMEHATb HW3YYEHHBIE TOHATHA B IPOLECCE IOHUCKA PEMICHUS
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 3a7a4H, CBA3AHHBIE C HAXO0KICHUEM T€OMETPUUECKNUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (HWJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOSl, BBHICOTA IIAPOBOTO 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
BpaIllCHUS.

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



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

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpallleHHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, Yroj MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

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

Pemarte npocreimme reoMeTpU4ecKUEe 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

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

[IpumeHaTs mOpocTedIIMEe MPOrpaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpyMEHATh MOJTYYEHHBIE 3HAHUS HA TMPAKTUKE: aHAJIU3UPOBATh pPEalbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOpEM, amnmapara aareOphl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 16 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [TeprieHIUKYISIPHOCTD MPSIMBIX U 16
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TJIOCKOCTSIMHU 15 1
5 MHOrorpaHHuKu 17 1
6 OOBEMBI MHOTOTPaHHUKOB 16 1
7 [ToBTOpEHME: CEUEHUs], pACCTOSHUS U YIJIbI 12 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 25

OOBEMEBI TN 15

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 18

[ToBTOpeHue, 06001EeHNE, 6 1

crcTeMaTH3aIus 3HaHU

Pemenwue 3amag EI'D. 38 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypest

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
n300pakeHusl II0CKOCTEH, apauIeNbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MNepEeCCKaromuecs 1mI0OCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

[TonsTus: MNepeceKkaromuecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

Hauanpubie cBeienns o kyoe u nupamuse,
WX pa3BEPTKU U Mojienu. CeyeHus 1
MHOTOTPAaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TonsiTue 06 aKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUN: aKCUOMBI 1

CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHUS M3 HUX

TToHsaTHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

11

12

13

[TonsiTre 06 akcCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX

B3anMHOe pacmoniokeHue npsmbIx B
IIPOCTPAHCTBE: IepeceKarouecs,
NapajuleIbHbIE U CKPEILIUBAIOIUECS
IIpsIMBIE

HapaJ'IJ'IGJ'IBHOCTB MNpsAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: MMAPpAJUICIIBHBIC IIPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbBHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'ICJ'IBHOCTB MMPSAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: HapaJIJ'ICJ'IBHOCTB HpﬂMOﬁ u
INJIOCKOCTH

14
15

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16

VYrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

18

Pemmenne 3agau EI'D o teme "Yron
MEXy MPSMBIMHU B TIPOCTPAHCTBE

[TapannenbHOCTb MIIOCKOCTEN:
napaJuleIbHbIE IJI0OCKOCTH

19

CBolicTBa mapauieNIbHBIX IIOCKOCTEMN




[Ipocreiimme npocTpaHCTBEHHBIE (GUTYPHI

20 Ha TJIOCKOCTH: TeTpa’ap, KyoO,
napajuiejaenunes

21 [TocTpoenue ceuenumii

22 [TocTpoenue ceueHuit

93 Pemenne 3agau EI'D Ha noctpoenue
CEYEeHU I

24 Pemenue 3agau EI'D Ha mocTpoeHue
CEYeHU I

25 [loBTOpEHMe U cUcTeMaTHU3aLus 3HAaHUHN
KonTpoapHas padora o Teme "IIpsimbie u

26 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapaniaenbHOCTh NPSAMBIX U IIOCKOCTEH"
[IeprieHAMKYIAPHOCTD NPAMOU U

27 IUIOCKOCTH: MIEPIEHAUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE

28 [IpsimMble mapanienbHble U
NEePIEeHIUKYIISPHBIE K IIIOCKOCTH

29 [IpsimMble mapanienbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

30 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IIJIOCKOCTH

31 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH

32 TeopeMa 0 nIpsIMO¥ NEPIIEHAUKYIISIPHOU
IJIOCKOCTH

33 Teopema o0 psIMO NEPIIEHANKYISIPHON

IIJIOCKOCTH




TeopeMa 0 psIMOM ITEPIIEHAUKYIISIPHOU

34
IIJIOCKOCTH
Pemenue 3anau EI'D no teme
35 "TleprnieHAUKYJISAPHOCTD MPSIMON U
IJIOCKOCTH"
[lepneHauKyIIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE
36 OT TOYKH JI0 IUNIOCKOCTH, PaCCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepneHauKynsip ¥ HAKJIOHHBIE: PACCTOSIHUE
37 OT TOYKH JI0 IUNIOCKOCTH, PACCTOSTHUE OT
IPsIMOM 10 TIJIOCKOCTH
[lepnenukynsip ¥ HaKJIOHHBIE: PACCTOSIHUE
38 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
IPsIMOM 10 TIJIOCKOCTH
[lepneniukynsip ¥ HaKJIOHHBIE: PACCTOSTHUE
39 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHAE OT
IPSIMOM 10 IIJIOCKOCTH
40 Pewenne 3agau EI'D no teme "Paccrosinue
OT TOYKHU JI0 MPSAMON"
a1 Pewenne 3amau EI'D no teme "Paccrosinue
OT MPAMOU JI0 IMITOCKOCTH"
42 VYTIBl B IPOCTPAHCTBE: YIOJl MEXAY
IPSIMOM M TNIOCKOCTBIO
43 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPaHHOIO yria
a4 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria
45 Pemenue 3amag EI'D o teme "Yroa




MEXIY MI0CKOCTIMU"

Pentenue 3amau EI'D o Teme "VYron

46 "
MEXy INIOCKOCTSMHU
[leprieHANKYASIPHOCTD IJIOCKOCTE:

47 IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[IepnieHIMKyYIAPHOCTD INIOCKOCTEN:

48 IIPU3HAK NEPIECHIUKYIIPHOCTU ABYX
IJIOCKOCTEMN
[IepnieHIMKyYIAPHOCTD INIOCKOCTEN:

49 IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN

50 Pemenue 3amau EI'D 1o Teme
"TlepneHUKYISIPHOCTD IIOCKOCTEM"

51 TeopeMa 0 TpEX nmepneHAUKYIApax

52 Teopema o TpEX mepreHANKYIIpax

53 TeopeMa 0 TpEX nepneHAUKYIApax

54 Pemenue 3amau EI'D o teme "Teopema o
TpeX NneprneHuKyspax”

55 [ToBTOpEHUe 1 06061IeH1Ee 3HAHUU
KonTtponsHas pabota o Temam

56 "IlepieHAUKYJISPHOCTD MPSIMBIX U
wiockocTe" u "YTibl MeXAY IPSIMBIMU U
IJIOCKOCTSIMU"
[lonsiTHE MHOTOIpaHHUKA, OCHOBHBIE

57 AJIEMEHTBHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U

HCBBIITYKJIBIC MHOTOTPAHHHUKH, pa3BépT1<a
MHOT'OrpaHHHUKa




58

[Ipusma: N-yronpHas npu3Ma; rpaHu u
OCHOBAHUSA IIPU3MBI; IIpsIMas U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

59

[Tapamienenunen, IpsMOYTrOJIbHbBIN
napajulesIeuIe] 1 ero CBOMCTBa

60

61

Pentenue 3amau EI'D o Teme
[Tapannenenunen"

Pemenue 3amau EI'D 1o Teme
[Tapannenenunen"

62

[Inpamuia: N-yrosapHas nUpaMuia, TpaHy U
OCHOBaHHE TTUPAMHUJIbI; OOKOBAs M MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

63
64

Pemenue 3amau EI'D o teme " IMupamuga"

Pewenne 3agau EI'D no teme " [Tupamuaa"

65

[IpaBunbHBIE MHOTOTPAHHUKH: TIOHSATHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS

npu3Ma U NpaBUIbHAS IUPaMKIA; 1
[IPaBWJIbHAS TPEYTOJIbHAS TUpAMUIA U

NPaBUIBHBIN TETpadip; Kyo

66

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp U 1
MUKOCa3IP.

67

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, NPSIMOM, TUIOCKOCTH.
DNeMEeHThl CUMMETPUH B MHUpaMuax,
napajuiejaenunenax, NpaBuiIbHbIX




MHOTI'OIrpaHHHUKax

Brrancienue 351eMeHTOB MHOI'OI'paHHUKOB:

68 . 1
p€6pa, TuaroHanu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
€9 MMOBEPXHOCTHU MPSMOM MPU3MBI, IIOIIA]Tb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTH MPSMOM MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
20 MTOBEPXHOCTH MPaBUILHOM IMHUPAMMU/IBI, 1
TeopeMa O IIOMAIu OOKOBOM MMOBEPXHOCTH
yCeu€HHOM MUpaMUIbI
71 Pemenne 3amaa EI'D o teme "llnomann
MOBEPXHOCTU MHOTOIpaHHUKA"
79 Pemenue 3amau EI'D o teme "Ilnomnans
MOBEPXHOCTU MHOTOTpaHHUKA"
73 [ToBTOpEHUe 1 06061IeH1Ee 3HAHUU
24 KonTponbHas pabota mo Teme 1
"MHororpaHHuku"
75 ITousitre 00 00BLEME 1
76 O0BEM TUpaMHuIbI 1
77 O06bEM upamMu/Ibl 1
78 O0BEM TUpaMHUTBI 1
79 O06bEM upamMu/Ibl 1
80 Pemtenne 3agau EI'D o Teme "O0neM
nupamus"
81 Pemtenne 3agau EI'D o Teme "O0beM

nupamMus"




82 O0BEM TTPU3MBI

83 O0BEM TIPU3MBI

84 O0BEM TPU3MBI

85 Pemenue 3amay EI'D o teme "O60bem
npu3Msbl"

86 Pemenue 3amay EI'D o teme "O0beM
npu3MbI"

87 O0beM MHOTOTpaHHUKA

88 Pemenne 3amau EI'D o teme "O0beM
MHOTOTpaHHUKA"

89 [loBTOpEHMe ¥ cucTeMaTH3al s 3HaHU U

9 KonTtponbsHast padora no teme "OO0bEMBI
MHOTOTPaHHUKOB"
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS

91 3HaHul. [locTtpoeHue ceyennii B
MHOTOTPaHHHUKE
[ToBTOpEeHME U cCUCTEMATHU3AIIHS 3HAHUIA.

92 Boruncnenue miuomaan moBepXHOCTH
MHOTOTPaHHHKA

03 [ToBTOpEeHME U cCUCTEMATHU3AIIHS 3HAHH.
Brruncnenue o0bemMa MHOTOTpaHHUKA.
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3 AT
3HaHWH. Beruncinenne pacCTOAHMIL: MEXIY

94 JBYMsI TOYKaMH, OT TOYKH JI0 TIPSIMOH, OT

yM > )

TOYKH JI0 TIOCKOCTH, MEKTY
CKPEIIUBAIOIIUMUCS TTPSIMBIMU

95 [ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS

3HaHUW. BeIUKCIIeHUE YTIIOB: MEXIY




CKPCIIUBAOIHUMUCA ITPAMBIMU, MCIKIY
HpHMOﬁ H INIOCKOCTBIO, IBYI'PAHHBIX
YIJI0B, YIJIOB MEXKAY INIOCKOCTAMU

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS

96 .
sHanwmid. [lapamienenunen. [Ipusma.
97 [ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHui. [Tupamuna.
[ToBTOpEHME, 0000IIEHNE CUCTEMATH3AITUS
98 3HaHuK. BelunciieHne o0LeM0B
MHOTOYTOJIbHUKOB.
[ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTHU3 AN
99 3HaHMK. Berunciaenre o0beMoB
MPABUJIbHBIX MHOTOYTOJIbHUKOB
100 [ToBTOpEeHue, 060061IeHNE CCTEMaTU3ALINS
3HAHHH.
101 HToroBas KOHTpoOJIbHAsA paboTa 1
102 [ToBTOpEeHue, 060061IeHNE CCTEMaTU3ALINS 1
3HAHHM.
OBILIEE KOJIMYECTBO HACOB I10 102

[NPOTPAMME




11 KJIACC

Ne i/

Tema ypoka

HunuHapudeckas TOBEPXHOCTb,
o0pa3yrolne HUIMHIPHIECKOI
MMOBEPXHOCTHU, OCh IIMJIMHIPUIECKOI
MMOBEPXHOCTHU

HunuHap: ocHOBaHMS B OOKOBas
MOBEPXHOCTh, 00pa3ymoIlas 1 och;
Iomaas OOKOBOU Y IOJHOM
MMOBEPXHOCTHU

N3006paxkeHne NUINHAPA HA TIIOCKOCTH.
Pa3Béprka nunuaapa. CeueHus MUIMHIPA
(TITOCKOCTHI0, MapajiebHOM UiTn
MEPIEeHIUKYIIPHON OCH LIUIUHAPA)

'

Pemenue 3amau EI'D no teme "Lumuuap'

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

'

Pemenue 3amau EI'D no teme "Lumuuap'
Konundeckast moBepXHOCTh, 00pa3yroIiue

KOHHYECKOM MMOBCPXHOCTHU, OCb U
BCpIINHA KOHMYECKOMN TOBCPXHOCTU

Konyc: ocHOBaHuE U BepiIMHAa,
o0pa3yromias 1 oCk; IIIOMAAb OOKOBOW 1
IIOJIHOM ITOBEPXHOCTH

VY ceu€HHbI KOHYC: 00pa3yronue u
BBICOTA; OCHOBaHMs U OOKOBasI




IMOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

9 (TI0CKOCTBI0, MapasuIeIbHOW OCHOBAHUIO,
U IUIOCKOCTBIO, MPOXOISIIEH yepes
BEPILUHY)

10 Pemenue 3agau EI'D no teme "Konyc."

11 Pewenue 3amau EI'D no teme "Konyc."

1 Cdepa u map: ueHTp, paanyc, Tuamerp;
IIOMIA/Ib IOBEPXHOCTH Chephl
Bsaumnoe pacnonoxenue chepsl U

13 TJIOCKOCTH; KacaTellbHas INIOCKOCTh K
chepe; uiomaas chepsl
Bsaumnoe pacrnionoxenue chepsl 1

14 TJIOCKOCTH; KacaTelbHas TNIOCKOCTh K
cdepe; momans chepsl

15 [Tnomaab cheprl

16 Pemenue 3amau EI'D no teme "Cdepa”

17 Pewmenue 3amau EI'D no teme "lap"

18 H3o06paxkeHue chepsl, 1apa Ha
nJIocKocTU. CeyeHud Lapa.

19 KomOunanms Ten BparieHus u
MHOTOTPaHHUKOB

20 KomOunanwms Ten BparieHus u
MHOTOTPaHHUKOB
MHOrorpasHHukK, ONUCaHHbINA OKOJIO

21 cepsl; chepa, BiucaHHast B

MHOT'OIpaHHUK UJIK B TCJIO BpalliCHUSA




MHoOrorpanHuk, OIMCaHHBIA OKOJIO

22 cdepsr; cdepa, BnUcaHHAs B
MHOTOTPaHHUK WJIU B TEJIO BpaICHUS

23 Pemenwue 3amay EI'D Ha koMOMHAIUIO TE

24 Pemenue 3amay EI'D Ha koMOMHAIINIO TEN

25 Pemenwue 3amay EI'D Ha koMOMHAIUIO TE

26 [Tonstre 06 06béMe. OCHOBHBIE CBOMCTBA
00BEMOB TeI

27 O0BéM UIHHIIPA, KOHYCA

28 O0bEM UIHMHIIpa, KOHYCa

29 O0BEM UIHMHIIpa, KOHYyCa

30 Pemenwue 3anag EI'D no Teme "O0bem
uuiauHapa"

31 Pemenwue 3anaq EI'D no teme "O6bem
uuIuHapa"

- Pemenue 3amau EI'D no teme "O60bem
KoHyca"

3 Pemenue 3amau EI'D no teme "O0bem
KoHyca"

34 O06BEéM mapa u riomazab chepbl

35 O065BEM mapa u wiomanas cheps

36 O06BEM mapa u rwiomaas cheps
[TogoOHbIE TEeNa B MPOCTPAHCTBE.

37 COOTHOINICHUS MEXTY TLTOIIAISIMHU
MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET

38 Pemenne 3amaa EI'D o reme "O0beM

mapa u miomasb chepor”




Pemenue 3amau EI'D o teme "O0bem

39
mapa u miomasp chepor”
Konrponsnas padora no remam "Tena

40 Bpamenus" u "O0beMbl Ten"

41 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

42 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB

43 YMHOKEHHE BEKTOpa Ha YUCIIO0
Paznoxenune Bexkropa 1o tpém

44 HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napasuiefenunena
Pemenune 3ama4, CBSI3aHHBIX C

45 IIPUMEHEHHUEM IIPAaBUII JEHUCTBUN €
BEKTOpaMHU

16 [IpsimoyronbHas cucreMa KOOpAUHAT B
MIPOCTPAHCTBE.

47 Koopaunats! BekTopa.

48 Koopaunats! BekTopa.

49 CBAI3b MeX/y KOOpJUHATaMH BEKTOPOB
Y KOOpAYHATaMH TOYEK

50 [IpocTeliiue 3a/1ayu B KOOpJMHATAX

o1 [IpocTeiimue 3a7a41 B KOOpAMHATAX

- VYron mexnay Bekropamu. CkalspHOe
IIPOU3BE/ICHNE BEKTOPOB

3 VYron mexay Bekropamu. CKansipHOe
> MIPOU3BE/ICHNE BEKTOPOB
54 Brruncnenue yrioB Mexy NpsIMBIMU U

IIJIOCKOCTAMU




KoopanHaTHO-BEKTOPHBIN METO IIPU
pEILIECHNN T€OMETPUYECKUX 3a/1a4

KooparHaTHO-BEKTOPHBIN METO/, IPU
pelleHrHu reoMeTpruiecKux 3ajay EI'd

KoopAnHaTHO-BEKTOPHBIM MeTO/, IPH
pelleHUU reoMeTpUdecKux 3agad EI'J]

KontposbHas padota mo teme "BekTopsr

58

Y KOOPJIMHATHI B MpOCTpaHCcTBE"

59

[ToBTOpeHME, 0600IICHNE 1
cucremMaru3anus 3HaHuin. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

60

[ToBTOpeHUE, 0600IICHNE 1
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

61

62

63

64

[ToBTOpenue, 0600IIEHNE U
cUCTEMAaTH3aWs 3HAHUNA. 3a1aun
TUTAHAMETPUHU B METOJIBI X PEIICHUS

[ToBTOpEeHuEe, 06001IeHNE 1
cHCTeMaTH3alus 3HaHui. 3a1a4un
TUTAHUMETPUH U METO/IbI X PEIICHUS
[ToBTOpEeHUe, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTepEeOMEeTpUH

WroroBas koHTpoJsibHAs paboTa

65

Pemtenne 3agaua EI'D o reme "VYrasr"




Pemrenne 3amaud EI'D 1o Teme

06 "ITepumetp"

67 Pemenue 3agau EI'D no teme
"Ilepumerp"

68 Pemenue 3amay EI'D o teme "Ilnomans"

69 Pemenue 3amau EI'D no teme "ITnomans"

70 Pemenue 3amau EI'D o teme
"TpeyroynbHux"

7 Pemenue 3agau EI'D no teme
"TpeyroynbHux"

79 Pemenue 3amau EI'D no teme "Teopema
[Tudaropa"

73 Pemenue 3agau EI'D no teme "Teopema
[Tudaropa"

74 Pemenue 3amaa EI'D no teme "IlomoGHbIe
TpEYrojabHUKN"

75 Pemenne 3amaa EI'D no teme "TlomoGHbIe
TpeyrojabHUKN"

76 Pemenue 3agau EI'D no teme
"YeTblpexyroJpHUKH"

77 Pemenne 3amau EI'D o teme
"YeTplpexyroJpHUKH"

78 Pemenne 3amay EI'D o teme
"[Tapaenorpamm”

79 Pewenue 3anau EI'D no teme "Tpaneuns"

80 Pemenue 3amau EI'D no teme "Cpennsis

JIMHUS Tpaneuuun"




Pemrenne 3amaud EI'D 1o Teme

81 "OKpyKHOCTB" 1

82 Pemenue 3amau EI'D no teme 1
"[leHTpanpHblEe U BIIMCAHHBIE YIJIbl"

83 Pemrenue 3agau EI'D o Teme 1
"LlenTpanbHble U BIUCAHHbBIC YTJIbI"

84 Pemenue 3amau EI'D no teme 1
"MHuororpaHHuku"

85 Pemenue 3amau EI'D no teme 1
"[MTapamnenenunen

86 Pemenue 3amau EI'D o teme 1
"[Tapannenenunen"”

87 Pemenwue 3amag EI'D no teme "[Ipuzma”

88 Pewmenue 3amau EI'D no teme "I[Tpuzma”

89 Pemenue 3amau EI'D no teme 1
"[Tupamuia”

90 Pemenue 3amau EI'D no teme 1
"[Mupamua”

91 Pemenue 3amau EI'D no teme "Hununap" 1

92 Pemenue 3anau EI'D no Teme "Humuamp" 1

93 Pemenue 3anau EI'D no teme "Konyc" 1

94 Pemenwue 3amag EI'D no Teme "Konyc" 1

95 Pemenue 3anau EI'D o teme "Cdoepa" 1

96 Pemenne 3amau EI'D mo teme "Cdoepa" 1

97 Pewmenue 3amau EI'D no teme "lap" 1

98 Pewenue 3apau EI'D no teme "llap" 1

99 Pemenue 3amay EI'D Ha koMOMHAIINAIO TEN 1




100

Pemenue 3amay EI'D Ha koMOUHALUIO TEN

101 [TpoBepounas padora B popmare EI'D
102 [ToBTOpeHME, 0606II.ICHI:I€ u 1
CHCTEMaTHU3allus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

JI.C.AtanacsH, B.®.byty30B,C.b.Kagomues,JI.C.Kucenena,
O.I'.Ilo3nsk:I'eomerpus 10-11 :6a308Bs1il, Mocksa,lI[pocBemienue.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

I'eomerpus. [Toypounsie pazpabotku. 10—11 kmaccel :Yyebnoe mocodue aist
obmeobOpa3zoBarenbHbix. opranuzanuii /C. M. Caaxsn, B. @. Byry3zos.—M. IlpocBenienue,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






