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HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma yweObHoro kypca «l'eomerpusi» 06a30BOr0 YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHOoBe DeaepaibHOTO
rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpeaHEro ooIero oopa3oBaHus, ¢
Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHU, NPEABSIBISIEMbIX K MATEMATHUYECKOMY
00pa30BaHMIO, U TPAIULUNA POCCHKUCKOro oOpa3oBaHus. Peannszanuss mporpammbl
00€ecreynBaeT OBJIAJCHHUE KIIIOYEBBIMH KOMIIETCHLMSIMH, COCTaBISIOIIMMH OCHOBY
I CaMOPa3BUTHSI U HENPEPBIBHOTO 00pa30BaHMUs, LIEJIOCTHOCTh OOIIEKYIbTYPHOIO,
JMYHOCTHOTO U MIO3HABATEIBbHOTO PAa3BUTHS JMYHOCTH 00YUArOIIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TeOMETpUHM Ha YpPOBHE CpEIHEro OO0IIero
o0pa3oBaHUsI OOYCJIOBJIEHA MPAKTUYECKOM 3HAYUMOCTBIO METANPEIMETHBIX W
IPEIMETHBIX PE3yJIbTaTOB OOy4YeHHsS TEeOMETPUH B HANpPaBICHUU JUYHOCTHOTO
pa3BuUTHs  oOywaromuxcsi, (GopMupoBaHusi (QPYHKIIMOHAIBHOW MaTeMaTHYEeCKOU
rPaMOTHOCTH, MU3YYEHUS APYTHX Y4EOHBIX AUCIUIUIMH. Pa3Butue y oOydarommxcs
MPaBWIbHBIX TPEJCTABICHUN O CYIIHOCTH W MPOUCXOXKJICHUM TE€OMETPUUECKUX
aOCTpakinii, COOTHOIICHHH PEAJIbHOTO M WACAIBHOTO, XapaKTepe OTPaKECHUS
MAaTeMaTH4YEeCKOW HAYKOW SBJICHUM U MPOLECCOB PEATBHOIO MUPA, MECTE TEOMETPUU
B CUCTE€ME HayK U POJIM MaTeMAaTUYECKOr0 MOJICTUPOBAHKS B HAYYHOM MO3HAHUU U B
MPaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YYalIUXCs, a
TaK)K€ KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJIS aJanTalid B COBPEMEHHOM
oOuiecTse.

['eomerpust siBnsgercs OJAHMM H3 0a30BBIX MPEIMETOB HA YPOBHE CPETHETO
obimero o00pa3oBaHMs, TaK Kak OOECINEYMBACT BO3MOXXHOCTh H3YUYCHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHON HAINPaBICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MpbllIeHUe, GOPMUPYEMOE TMPH HM3YYEHUU OOyYaroIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHUH U TTOCTPOSHUH IETIOYKU JIOTHUECKUX YTBEPKIACHUH B
XOJIe PEeIIeHUs] TEOMETPUUYECKUX 3a/1a4, YMEHUE BBIJIBUTATh U OMPOBEPTaTh TUTIOTE3BI
HETOCPEACTBEHHO UCIOIB3YIOTCS TPH  PElIeHUH 3ajJad eCTECTBEHHO-HAyYHOTO
IIMKJIa, B YaCTHOCTH U3 Kypca (PU3uKHu.

YMeHue OpHEeHTHUPOBATHCA B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJIb BO
BCEeX OOJACTAX MAESATENBHOCTH 4YenoBeka. OpueHTarus d4eloBeKa BO BPEMEHU U
IMPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaIbHOrO ObITHS, (opMa
OTPaXEHUsI OKPYXAIOIIEr0 MHpPA, YCJIOBHE YCHEIIHOrO IO3HAHUS W aKTUBHOIO
npeoOpa3zoBaHus JeHCTBUTENLHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU O0pa3zaMu
oOBeUHSET pa3Hble BUABI YI€OHOU M TPYAOBOU JAEATEIHHOCTH, SBISCTCS OTHUM U3



po(heCCHOHATBFHO BaXKHBIX KAauecTB, MMO3TOMY aKTyaslbHa 3ajada (GOpMHUPOBAHUS Y
o0yJaromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUIHOCTH OOpPa3HOTO
MBIIUICHAST — CYIIECTBEHHOTO KOMIIOHEHTa B TMIOATOTOBKE K TIPAKTHYCCKOM
JESATETLHOCTH 110 MHOTUM HAITPABIICHUSIM.

[lenp ocBoeHUs MporpaMMbl yaeObHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE
o0yueHuss — o01mieoOpa3oBaTeIbHOE U OOIIECKYJBTYPHOE Pa3BUTHE OOYYaIOIIMXCS
yepe3  oOecriedyeHHEe  BO3MOXKHOCTH  MPHOOpETEHUST U HCIOJIb30BaHUs
CUCTEMATHYECKUX TEOMETPUICCKUX 3HAHUU U JEHCTBUMU, CIICIIU(DUIHBIX TEOMETPUH,
BO3MOYKHOCTH YCHEITHOTO TPOIOJDKEHUS OOpa30BaHUS 110 CICIHAIBHOCTSIM, HE
CBSI3aHHBIM C NMPUKIIATHBIM HCTIOJIb30BAHUEM T'€OMETPUH.

[Iporpamma 10 TeoMeTpud Ha 0a30BOM YpOBHE TNIpeIHa3HA4YeHa IS
00yJaroIUXCcsl CPETHEH IITKOJIBI, HE UCIIBITHIBABIINX 3HAYMTEIIBHBIX 3aTPYyAHCHUI Ha
YpPOBHE OCHOBHOr0O 001iero oOpa3zoBaHusa. Takum o00pa3om, oOydaromiuecss Ha
0a30BOM ypOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMAaTHUYECKHE YMEHUS, CBI3aHHBIE CO
crenu@UKo TeOMETPUU M HEOOXOAMMBIC IS KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0ro, oHr UMEIOT BO3MOKHOCTh U3YyYUTh FEOMETPUIO OoJiee TIIyOOKO, €Cliu B
TaNbHEHIIEM BO3HMKHET HEOOXOJWMOCTh B T'C€OMETPUYECKHX 3HAHUAX B
poheCCUOHATIBHOU eI TEIIbHOCTH.

JlocTikeHre 1€ OCBOEHHUS TMPOTrpaMMbl  00€CTIEUMBACTCS  pPEIICHUEM
COOTBETCTBYIOIIUX  3ajady. [IpHOpuUTEeTHBIMH  3aja4yaMH  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisItOTCS:

e (opMupoBaHue MpPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYPHI

M OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opMupoBaHUE IPEACTABICHNUS] O MHOTOTPAHHUKAX U TeNlaX BPAIICHUs KaK O
BOKHEHUIIINX MATEMAaTUYECKUX MOJIEINAX, IMO3BOJSIONIMX OMNHUCHIBATh U
M3y4aTh pa3HbIC SBJIICHUS OKPYKAFOIIETO MUPA;

e (opMupoBaHUE yMEHHUS pacIO3HABATh HA YEepPTEkKaX, MOJICTAX U B PEATbHOM
MUpPE MHOTOTPAHHUKH ¥ TeJIa BPAIICHMUS;

e OBJIAQJICHUE METOJAaMM PEIICHUS 3a/ady Ha TMOCTPOEHHUS Ha H300paKeHHSX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yYMEHHS ONEPHPOBATH OCHOBHBIMH  TOHATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIlEHUs U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAQJICHUE AITOPUTMAMHM PEIICHUS OCHOBHBIX THUIIOB 3a/iay; (hOPMHPOBAHUE
YMEHHUS TPOBOJUTH HECIOXKHBIE JOKA3aTeNIbHBIE PACCYKICHHS B XOJE
pEelIeHUsT CTePEOMETPHUYECKUX 3aJa4y ¢ 3a7ad C  MPaAKTUIECKUM
COJIEp)KaHUEM;

e pa3BUTHE MHTEJUICKTYAJIBHBIX W TBOPYECKHX CIOCOOHOCTEH 0Oydarommxcs,
MMO3HABATEIIbHON AaKTUBHOCTH, HCCIICOBATEIBCKUX YMEHUU, KPUTUYHOCTHU
MBIILICHUS;



e (QopMupoBanue (QPyHKIIMOHAIBHONW TPaMOTHOCTH, PEJIEBAHTHON TE€OMETpUHU:
yYMEHHUE PaClO3HABAaTh MPOSIBICHUS T€OMETPUUYECKUX TMOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEATbHBIX >KU3HEHHBIX CUTYallMsIX W NPU W3YYEHUU
OpPYrMX  Y4eOHBIX  NpPEAMETOB,  MPOSBIEHUS  3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (HOpMyIUpOBaTh UX Ha SI3bIKE T€OMETPUU MU CO37aBaTh
r€OMETPUYECKHE MOJIETN, TPUMEHATh OCBOCHHBIN '€OMETPUUYECKUI armapar
JUISL PELICHHs] MPaKTUKO-OPHUEHTHPOBAHHBIX 3a]a4, WHTEPHPETUPOBATH U
OLICHUBATh MOJIyYECHHbBIE PE3YJIbTATHI.

OTnMYUTENBEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKJIIOYEHUE B KypC
CTEPEOMETPUM B Hayalle €ro M3y4eHMs 3a]ad, pelulacMbIX HA YPOBHE MHTYUTHUBHOIO
NO3HAHMSI, U ONPENCIEHHBIM O00pa3oM OpraHu3oBaHHas paboTa HaJ HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOI'O  MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K JalbHEHIIEMY
U3YYECHUIO IIPEMETA.

[Ipennourenue oTHaércs HArJIAAHO-KOHCTPYKTHBHOMY METOIY OOYy4YeHHSs, TO
€CTh TEOPETUYECKUE 3HAHHS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON JIESITENBHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX IMPEICTABICHUN ¥y
YYaIIUXCS B Kypce CTEPEOMETPUU MPOBOJIUTCS 3a CUET PEIICHMS 3a7ad Ha CO3JaHHe
IPOCTPAHCTBEHHBIX OOpa3oB M 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Coznmanue oOpa3a TMPOBOAMTCS C OMOPOM HAa HATJAIHOCTH, a
ornepupoBaHue 00pa3oM — B YCIOBHUSAX OTBJICUEHHUS OT HAIJISIAHOCTH, MBICIEHHOIO
M3MEHEHUS €r0 UCXOJIHOTO COJIepKAHUSI.

OcHOBHBIE cojaepkaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukm», «lIpssMble U IIJIOCKOCTH B MPOCTPAHCTBE», «Tejia BpaleHusD,
«BeKTopbl U KOOpAMHATHI B IpOCTpaHCTBe». DOpMUPOBAaHHE JTOTMYECKUX YMEHUU
pacnpenesnsercs He TOJIbKO MO COAEpXKATENbHBIM JMHUSAM, HO U MO roJaM OOy4eHHs
Ha ypOBHE CPEIHET0 0011Iero 00pa3oBaHMUs.

Copepxxanne oOpa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yjibTaTaM
OocBOeHHUsI pabodyeil mporpamMmbl, pacnpefeNéHHbIM IO TrojJaM OOy4eHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIa/IEHUE F€OMETPUUECKUMHU MOHSATUSIMU
U HaBbIKAMHU OCYUIECTBJISJIOCH MOCJEI0BATEIbHO U MOCTYNATENbHO, C COOJII0ICHUEM
NPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY
reOMETPUUYECKUX MPEICTAaBICHUN 00yUYaloIuXcsl, pacupsst U yriayomss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM II/TAHE

Ha wuzydenue reomerpum oTBoaMTCS 2 yaca B Hemento B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHBIX daca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHATHUS cTepeomeTpur. Touka, npsmas, MIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHe 006 aKCHOMATUYECKOM MOCTPOECHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU
U CJIEACTBUS U3 HUX.

B3anmHOEe pacrosiokeHue IpsAMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
MapajulesibHble W CKpenuBarommecs npsmble. [lapamnenbHOCTs NPSAMBIX U
IUDIOCKOCTEW B  NPOCTPAHCTBE: MAPAJUIENBbHBIE MPsAMBIE B  NPOCTPAHCTBE;
NapaJIENbHOCTh TPEX MPSAMBIX; MAPAUIEIBHOCTh IMPSMOM M IUIOCKOCTU. YTIUIBI €
COHANPABJICHHBIMUA  CTOPOHAaMH; yrOJd MEXAy MNpsIMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh TIOCKOCTEN: MapauiesIbHbIE TIIOCKOCTH; CBOWCTBA MAPAILICIBHBIX
mockocteid. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpbl HAa IJIOCKOCTH: TETPAdIp,
KyO, mapajuiesienuIie];; HOCTPOEHUE CEUCHHI.

[lepneHaAUKYISIPHOCTE TPSIMOM M IUIOCKOCTH: IEPHEHIUKYJSIPHBIE TIPSIMbIE B
IPOCTPAHCTBE, MPSAMBIE MapaJUIEIbHbIE U MEPIEHANKYIIPHBIE K IUIOCKOCTH, MPU3HAK
MIEPIICHIUKYJIIPHOCTH NIPSIMOM U IIJIOCKOCTH, TEOPEMA O NPSIMOM NEPIIEHANKYIISIPHOM
IUDIOCKOCTHA. YTJBI B TMPOCTPAHCTBE: YIrOJ MEXAYy MPAMOM U IUIOCKOCTBIO;
JNBYTPAaHHBIM yroJl, JIMHEWHBIM Yroja JBYrpaHHOro yria. llepneHaukyisip u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM [0
IUIOCKOCTH, MPOEKIUs (Uryphl Ha IUIOCKOCTb. llepneHAuKyIsspHOCTh IMIOCKOCTEH:
NpU3HAK  NEPHNEHAUKYJISAPHOCTH  JBYX  IUIOCKocTe.  Teopema 0 Tpéx
MEPIICHIUKYJIAPAX.

MHoOrorpaHHuKH

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIMYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAaHHUKM; pa3BEpPTKAa MHoOrorpaHHuka. l[Ipusma: n-yrosbHas
npu3Ma; TPaHU U OCHOBAHMSI MPU3MBI; MpsMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
NOJIHAsE TOBEPXHOCTh Npu3Mbl. [lapannenenumnen, npAMOYTOJIbHBIN NapauIelICIUIEN
u ero cpoiictBa. [Tupamuma: N-yroiapHas nupaMmuia, rpaHd U OCHOBAHUE MUPaMUJIbI;
OOKOBasi M TOJIHASI TTOBEPXHOCTh MUPAMUIBI, MPABWIbHAS W YCEUEHHAs TUpaMHa.
DOneMeHThl Mpu3Mbl M nUpamMuibl. lIpaBuibHbIE MHOTOIpAaHHUKH: TOHATHE
NpaBUJIBLHOTO MHOTOTPaHHHUKA; TpaBWibHAs MpuU3Ma M MpaBUIbHAs NUPAMHJIA;
MpaBUJIbHAS TPEYToJibHAS MUpPaMUA U MPABWIBHBIN TeTpadap; kyO. [Ipencrasienue
O MPaBWJIbHBIX MHOTOT'PaHHUKAX: OKTA3JP, NOAEKa’Ap U uKocadzap. CeueHuns npu3mbl
Y IUPaMUJIBIL.



CummMeTpuss B NIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTU. DJIEMEHThl CUMMETPUM B MUPaMUIAX, Napajuielienuneaax, NpaBUiIbHbIX
MHOT'OTPaHHHKAX.

Bbluucienue 31eMeHTOB MHOTOIPAHHHUKOB: pE€Opa, AuaroHan, yrisl. [lnomans
OOKOBOM TMOBEPXHOCTM U TIOJHOM TMOBEPXHOCTH TMPSMOW MPU3MBI, IUIOIIA]lb
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MPAMOU mpu3Mbl. [lnomans 60KOBOM
IIOBEPXHOCTH M ITOBEPXHOCTH MPABUIBHOM MNHMPAMHUIBI, TEOpeMa O IUIOLaan
yceuénnoi nupamuabl. [Toustue 06 06béMe. OObEM MUPAMUIBI, TPUIMBI.

[logoOHbie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXKIY IUIOLIAIIMU
HOBEPXHOCTEHN, 00bEMaMU OJJOOHBIX TEJI.

11 KUIACC

Tesa Bpamenus

[unuuapuyeckas MOBEPXHOCTh, 00Opa3yIolue MUIUHIPUIECKON MOBEPXHOCTH,
OCh IMUWIMHAPUYECKON NoBepXxHOCTH. LymmHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,
oOpasyrolias U 0Ch; TUIOIAaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, OOpa3ylolue KOHMYECKOW IMOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKOMN nmoBepXxHOocTU. KOHyC: OCHOBaHME W BEpIIMHA, OOpasyrolias u
OCh; TUIOIIAIb OOKOBOM M MOJHOM MOBEPXHOCTU. Y CEYEHHBINH KOHYC: 00pa3yIolue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa wm map: ueHtp, paauyc, AMAMETP; IUIOMIAAb TMOBEPXHOCTU CheEphl.
B3auMHoe pacnonoxenue cdepbl M TUIOCKOCTH; KacaTesbHas IJIOCKOCTh K cdepe;
I011aAb ChEephl.

N3o0OpaxkeHue Ten BpallleHus Ha TJI0CKOCTU. Pa3BépTka uInMHIpa U KOHYca.

KomMOuHanuu ten BpaileHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTHCAHHBIN
okoJi0o cdepsr; cepa, BMcaHHAsE B MHOTOTPAHHUK, WU TEJIO BPAIIICHHUS.

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. TeopeMa 00 0OBEME
IPSIMOYTOJILHOTO Tlapajuienenuneaa u ciaeactsus u3 He€. OO0bEM HWIMH]IPA, KOHYCA.
O06BEM mapa u miIomaab cepsol.

[TogoGueie Tena B mpoctpaHcTBe. COOTHOMICHUS MEXKIY IUIOMIAIIMU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuenust nuivHIpa (mapauiesibHO M TEePHEHIUKYIISIPHO OCH), CEUYCHHSI KOHYyCa
(mapayuielbHOE OCHOBAHMIO U MPOXO/IAIIEE Yepe3 BEPIINHY), CEUSHUS I1apa.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocty U B mpocTtpaHcTBe. CI0KEHUE U BHIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4yucio. Pa3noskeHne BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBusnio napainenenunena. Pemenue 3amay, CBsI3aHHBIX C IPUMEHEHUEM
npaBuil JEUCTBUML C Bekropamu. [IpsiMoyroiibHass cucTeMa KOOpJIMHAT B



npoctpancTBe. Koopauuatel Bektopa. [Ipocreiimme 3amadyn B KOOpAWHATAX. YTOJ
MeXay BekTopamu. CKalsIpHOE TPOU3BEACHUE BEKTOPOB. BhIUKCIIEHUE YIIIOB MEXKIY
OpPSAMBIMU M IUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIA METOJA MpU PEIICHUH
r€OMETPUYECKUX 3a]aY.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE  pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl  Y4E€OHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YUaIoIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO 00IIECTBA, MPEACTABICHHUEM O MAaTEMATHUYECKUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3JUYHBIX  CTPYKTYp, SBJICHUH, MOpOLEIYD
IPa)KJaHCKOTrO 001ecTBa (BBIOOPHI, OMPOCHl U MP.), YMEHUEM B3aHMOJIEHCTBOBATH C
COIIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C UX QYHKIUAMH U Ha3HAUCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOW HJICHTUYHOCTU, YBOXKCHUS K
MPOIIOMY U HACTOSIIEMY POCCHUHUCKON MaTEMaTHKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCUHUCKUX MAaTEMAaTHUKOB U POCCHMCKOM MaTeMaTUYE€CKOM IIKOJIBI, K
UCIIOJIb30BAHUIO OJTUX JOCTHIXKEHUW B JIPYTUX HayKax, TEXHOJOTHUsX, cdepax
SKOHOMHMKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoaa; chOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
PUMEHEHUEM JIOCTUKEHUN HAYKU U JEATEIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYMBOTO OYIyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYAsh JCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUH, PACCYKIACHUI; BOCTPUHUMYUBOCTHIO K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUSI TMPUMEHSATH MaTeMaTUYEeCKUe 3HAHUS B
HWHTEpecax 3I0pOBOro M 0€30macHOro 00pasa >KM3HHM, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3JIOPOBBIO (3[I0pOBOE MHTaHWE, COATAHCHUPOBAHHBIA PEXKUM 3aHITHU U
OTIIbIXa, peryysipHas (pu3udeckas aKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUSA,
IIPU 3aHIATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEILHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K
paznuyHbIM chepam MPoPECCUOHATBHON ACSTEIHHOCTH, CBA3aHHBIM C MAaTEMATHKOM
1 e€ IPWIOKEHUSIMU, YMEHHEM COBEPIIIATh OCO3HAHHBIN BRIOOp Oymyrieit mpodeccuun
U PEaIM30BbIBATH COOCTBEHHBIE )KM3HEHHBIE MJIaHbI; TOTOBHOCTBHIO U CITIOCOOHOCTHIO
K MaTeMaTUYeCKOMY OOpa30BaHUI0O M CaMOOOpA30BaHHIO HA MPOTSHKEHUM BCEU



KU3HU, TOTOBHOCTBHIO K AaKTMBHOMY Yy4YacTHUIO B PEIICHUHM MNPAKTUYECKUX 3aj]ad
MaTEeMaTUYECKON HAIPaBICHHOCTH.

IKOJI0rnYecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJOTHYECKON KYJIbTYpbl, ITOHUMAHUEM BIIUSHUS
COLIMAIbHO-DPKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE MPUPOJHON M COIMATbHOU
Cpelibl, OCO3HAHHEM TJI00abHOTO XapaKTepa SKOJOTUYECKUX TPOOIeM; OpueHTaluen
Ha TPUMEHEHHWE MaTeMaTHYeCKWX 3HAaHWK IS pemieHus 3aaad B 00JacTH
OKpY’)Kalolel cpeapl, [UIAHUPOBAHUS TMOCTYINKOB M OLIEHKHM HMX BO3MOXHBIX
MOCJICICTBUN [T OKPY’KAIOIIEH CPEBI.

LleHHOCTH HAYYHOTO IO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MPAKTUKH, TOHUMaHUEM MaTEMaTHIECKOM
HayKH Kak c(epbl 4eJIOBEUYECKON JEATEIbHOCTU, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH
JUTSL Pa3BUTHSI [IMBWIM3AINK; OBJIAJCHUEM SI3BIKOM MaT€MaTUKH U MaTeMaTH4eCKOU
KyJbTYPOU KakK CpeJICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIIECTBIIATh MPOEKTHYIO
U UCCJIEIOBATEIbCKYIO IEATEIbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3ynbTaThl OCBOSHHUS IPOTPAMMBI y4eOHOTO TIpEeIMeETa
«MareMaTuka» XapaKTepU3yrTCs OBJIQJICHUEM YHUBEPCAIbHBIMH
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU  KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1) YHueepcanvnvie  no3naseamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 0A308bIX KOSHUMUBHBIX NPOYecco8 obyuarwuxcsi (oceoeHue
Memooo8  NO3HAHUA  OKpyXcamowezo  Mupda,  NpUMEHeHue  JI02UYEeCKUX,
UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeiicTBUA:

e BBIABIITH M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPH3HAKK MaTeMaTHYCCKUX
00BEKTOB, TOHATHHA, OTHOIICHWH MEXAY IOHATHAMH; (DOpMyIHUpOBaTh
ompeneNeHus]  TOHSATUW;  YCTAHABIMBAaTh  CYNIECTBEHHBIM  TMPHU3HAK
Kiaccu(pukanuu, OCHOBAaHUSA JJisi OOOOIICHWS W CpaBHEHUS, KPHUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAWTEIIbHBIE W OTpUIIATEIbHBIC, CJANHUYHBIC, YacCTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W TIPOTUBOPEUHUS
B (aKkTax, JAHHBIX, HAOIIOMCHUSAX U YTBEPXKIACHUAX; MpeAsiaraTb KpUTCPUH
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
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e JleJaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTHUBHBIX W
UHAYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSITENBHO JJOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHHI
(mpsiMble W OT MPOTHBHOTO), BBICTPAWBATH APTYMEHTAIIUIO, TMPHUBOIUTH
OpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL;

e BBIOMpaTh cmoco0 pemieHUs y4eOHOM 3amayn (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJEe TNOAXOASIMUNA C YIETOM
CaMOCTOSTENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

e HCIOJb30BaTh BOINPOCHl KaK HCCIEAOBATENBCKUI HHCTPYMEHT MO3HAHUS;
(opMynHpOBaTh BOMPOCHL, (PUKCHUPYIOIIME NPOTUBOPEUHE, MpoOIEMY,
yCTaHaBJIMBaTb  HMCKOMOE€ M  JaHHOe,  (QOopMHUpOBaTh  T'HIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULUIO, MHEHUE;

e IIPOBOJUTH CAMOCTOSITEJIBHO CIUIAHHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEI0BAHNE
[0 YCTaHOBJEHUIO OCOOCHHOCTEH MaTeMaTUYeCcKOro OOBEKTa, SBJICHUS,
MPOLIECCA, BBIABICHUIO 3aBUCUMOCTEM MEXAy OOBEKTaMH, SBICHUSMU,
MPOLIECCAMY;

e CaMOCTOSITENHHO (HOPMYTUPOBATH OOOOIIEHUS W BHIBOJABI MO pPE3yJbTaTaM
NPOBEAEHHOTO HAOIIOJEHUS, WCCIENOBaHUs, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE INIpOLIECCa, a TaKKe BbIABUTATH
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanueii:

e BBIABIATH JeUIUTHI UHPOPMAIIUU, TaHHBIX, HEOOXOIUMBIX I OTBETA Ha
BOIPOC U JJIA PEIICHUS 3a]1auH;

e BBIOMpaTh HHPOPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHHOPMAITUIO PA3TUIHBIX BUOB U
dbopm IpeacTaBICHUS,

e CTPYKTypUpOBaTh WHGOPMAIIUIO, TPEJCTABIATh €€ B Pa3IUYHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUyuecKy;

e OLICHUBATH HaJEKHOCTh uHpopmauu o CaMOCTOATENbHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnble — KOMMYHUKAMUGHBlE  Oelicmeusi,  00ecneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenue:

e BOCIPUHUMATH U POPMYIIUPOBATH CYKJI€HUSI B COOTBETCTBUU C YCIOBUSIMU U
LEeJSIMH OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUS B
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YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh MOSCHCHHUS IO XOAY PEIICHUS
3a]1a4i, KOMMEHTHPOBATh TIOJYYCHHBIH PE3yJIbTaT;

B X0JI¢ 00CYKICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJIEeMBI, peIIaeMOoi 3a/Jaui, BHICKA3bIBATh HJCH, HAICIICHHBIC HA ITOWCK
pEIIEHHSI; CONIOCTABIIATh CBOM CYXKICHHS C CY)KIACHUAMH JAPYTUX YUACTHHUKOB
auajora, OOHApPYXXHBAaTh Pa3lIMuMe M CXOJCTBO IO3UIIMIA;, B KOPPEKTHON
dbopme GopMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEJICTABIIATh PE3YNIbTAThI PEIICHHS 3a/1a4H, SKCIICPUMEHTA, UCCIICIOBAHUS,
MIPOEKTAa; CAaMOCTOSTEIILHO BBIOMPATh (hopMaT BBICTYILICHUS ¢ YUETOM 3aj]1ad
NPE3CHTANN U 0COOCHHOCTEH ayTUTOPHUH.

CoTpyaHuvecTBo:

MMOHUMATh U UCIOJH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUYATbHON
paboThl MpHU pEIICHUH Y4EeOHBIX 3a7ad; MPUHUMATH I1€Jb COBMECTHOM
NEeSATENbHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0O  COBMECTHOM  paloOThI,
pacnpenensiatb BHABI PabOT, JOroBapuBaThCs, OOCYXAaTh TNpolecC U
pe3ynbTaT paboThl; 00001IaTh MHEHHUS! HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IpymnmoBbiX (popmax paboThl (00CykaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC), BBINIOIHATH CBOK YacTh pabOThl U
KOOPAWUHUPOBATh CBOU JEUCTBUS C APYTUMHU YIE€HAMHU KOMAaH/bl; OLICHUBATH
KaueCcTBO CBOETO BKJIaga B  OOmMHA  TPOAYKT TIO  KPUTEPHUSIM,
c(hopMyIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBHUS.

3) Vhusepcanvhvle pecynsamuensle Oeticmeus, obecneuusaiom Gopmuposanue
CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTU.
Camoopranuzamnus:

COCTAaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 pelIeHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uH(popMaIuu.

CaMOKOHTPOJIBb:

BJIaJICTh ~HABBIKAMHU  II03HABAaTECIIbHOM  peduieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JEHUCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIAJICTh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3yabTaTa
pEIIeHUsI MAaTEMATUYECKOM 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUM 33]1a4H,
BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
TAHHBIX, HAWJACHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;
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e OIICHMBATb COOTBETCTBME pe3ylbTaTa LEIM U YCIOBUSIM, OOBICHSITH
IIPUYUHBl JOCTWKECHUSA WM HEIOCTIIKEHUSA pPEe3YyJbTaTOB JEATEIbHOCTH,
HAaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPsIMast, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEJACTBUS W3 HUX MPU PELICHUU
r€OMETPUYECKHX 3a/]a4.

OnepupoBarh MOHATUSAMU: NAPAILIEIBHOCTD U MEPIIEHANKYISAPHOCTD MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBarh B3aMMHOE pacHOJIOKEHHE TMPSAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NOHATUSIMU: JBYTPaHHBIN YIroJj, IPaHu JIBYIPAHHOTO yria, pedpo
IBYTPAHHOTO YIVIa; JIMHEMHBIA YroJl JABYTPaHHOIO yIJla; TpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBarh MOHATUSIMHU: MHOTOIPAHHUK, BBIMYKJIBIA W  HEBBINYKJIbIA
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTe OCHOBHBIE BHJBl MHOTOIPDAaHHHMKOB (MMpaMHaa; IpU3Ma,
IOpSIMOYTOJIbHBIN Mapaienenunes, Kyo).

KnaccuduimpoBatb MHOrOrpaHHUKH, BIOMpPAsi OCHOBAHUSA 7151 KJlaccu(UKaum
(BBIMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH; MPAaBUJIbHBIE MHOTOTPAHHUKH; MPSIMbIE
Y HAKJIOHHBIE IPU3MBbI, TIapajlIeIeUIIE IbI).

OnepupoBaTh MNOHATUAMHU: CEKYILAsl INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/ CIIEIOB.

CTpouTh ceueHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI CBEPXY, COOKY,
CHU3Y.

Pemarp 3amaun Ha HaXOXXKJIEHUE FEOMETPUUECKHUX BEJIMYUH MO 00pas3laM WM
aNropuT™MaMm, TMPUMEHSISI MW3BECTHbIC AaHAJUTUYECKUE METOAbl TMpU pEIICHUU
CTaHAAPTHBIX MaTEMaTUYECKHX 3aJlad Ha BBIYMCICHHE PACCTOSHUM MEXIy IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOi1, OT TOUKHU JI0 TUIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS
MPSIMBIMHU.

Pemartp 3amaun Ha HaXOXKJI€HHUE TEOMETPUYECKHX BEIMYUH MO 00pas3laM WM
QIrOpuTMaM, TPUMEHSS U3BECTHBIE AaHAJIUTUYECKUE METOJbl IMpPU PpELICHUU
CTaHJApPTHBIX  MaTeMaTHYECKMX  3aJad Ha  BBIUMCIEHHE  YIJIOB  MEXAY
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CKPEILMBAIOIIMMUCA  OPSIMBIMH, MEXIY HOpsIMOH U  IUIOCKOCTBIO,  MEXAY
IUIOCKOCTSIMH, IBYTPaHHbBIX YIJIOB.

Beraucnate 00bEMBI M IUIONIAJAM MOBEPXHOCTEH MHOTOIPAHHUKOB (ITPU3MA,
MUpaMKIa) ¢ MPUMEHEHHEM (HOPMYIT; BHIYHCIATH COOTHOLICHUS MEXKIY TUIOMIAISIMU
OBEPXHOCTEHN, 00bEMaMU IOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh MOHATHSMH: CHUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCb H
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (DUTYPBI.

N3Bnekatb, NpeoOpa3oBbIBaTh M HWHTEPOPETHPOBATH HMHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTexax H
PUCYHKaX.

[IpumeHsTh reoMeTpudecKre (akThl IS PELIEHUS] CTEPEOMETPUUECKUX 3ajad,
MPEANOIAraoINX HECKOJIBKO I1aroB PEIICHHUs, €CJIM YCIOBHS TPUMEHEHUS 3a/1aHbI B
ABHOU (opme.

[IpuMeHATH  mpocTedIIMe  NPOrpaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]a4.

IIpuBOAUTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U JKU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FTEOMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA NPAKTUKE: AHAIM3UPOBATH pEabHbIC
CUTyallUM M TPHUMEHATh HU3YYEHHBIE IIOHATHS B IPOLECCE IIOMCKA PEIIEHUs
MaTeMaTHuyecku c(hOpMyJIMPOBAHHON MPOOJIEMBbI, MOETUPOBATH PEAJIbHBIE CUTYALIUU
Ha S3bIKE TE€OMETPUHU, HCCIEAOBATh MOCTPOEHHBIE MOJIETU C HCIOIb30BAHUEM
r€OMETPUYECKUX MOHATUA M TEOpeM, ammapara ajireOpbl; pemarb MPaKTUYECKHUe
3a/layu, CBA3aHHbIEC C HAXOKIECHUEM T€OMETPUUECKUX BEIMYKH.

11 KUIIACC

OnepupoBaTh TOHATHSIMHU: [UIUHAPUYECKAs MOBEPXHOCTh, 00pa3yroue
IIUIMHAPUYCCKON TMOBEPXHOCTH, ITWIMHAP; KOHUYECKAs TOBEPXHOCTh, 00pa3yroIne
KOHUYECKOH TTOBEPXHOCTH, KOHYC; cpeprueckasi TOBEpXHOCTh.

Pacno3naBath Tena BpaieHus (MUJIMHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MOTYUYEHUS TE BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CEerMCHTa; MIApPOBOW CIJIOM, OCHOBaHWE IIAPOBOTO CJIOS, BBICOTA IMAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boraucnsate  00BEMBI M TUIOMQAM  TOBEPXHOCTEM  TEN  BpalllCHWUS,
T€OMETPUUYECKUX TEJ C TPUMEHEHHUEM (HOpMYI.

OnepupoBath MOHSATUSMHU: MHOTOTPAHHUK, BIMCAHHBIA B cepy M OMHUCAHHBIN
okoJio chepsr; chepa, BiMcaHHAS B MHOTOTPAHHHK HIIM TEJIO BPAILCHUS.
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BbIYUCHATE COOTHOIICHHSI MEXIY IUIONIAASMU TMOBEPXHOCTEH M 0O0OBEMaMu
MO00HBIX TEII.

N3o00pakath u3ydaemble (QUTYpBl OT PYKH M C TPUMEHEHHEM TIPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) MIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

N3BnekaTh, UWHTEPOPETUPOBATH W  MNpeoOpa3oBbIBaTh HHGOPMAILMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (HUrypax, MPEACTaBICHHYIO Ha YepTeKax H
PUCYHKaX.

OrneprpoBatTh MOHITUEM BEKTOP B IPOCTPAHCTRBE.

BpINONMHATE JEWCTBUSL  CJHOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOEHHUSI BEKTOpA Ha YUCII0, OOBSACHSITh, KAKHMU CBOMCTBAMHU OHH OOJIaal0T.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIENA.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIOJd MEXIY
BEKTOPaMH, CKaJISIPHOE IMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIC
BEKTOPBL.

Haxonuts cymMmMy BEKTOPOB M MPOM3BEICHUE BEKTOPA HA YMCIO, YTOJI MEXIY
BEKTOPaMH, CKaJIPHOE IPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPJAMHAT.

[IpumensTh reoMeTpuueckue (PpakThl JJIsl pEUICHUs] CTEPEOMETPUUECKUX 3ajad,
MPEINOJIAraloMX HECKOJBKO IIAroB PEeIICHNUs, €CIU YCIOBUS IPUMEHEHUS 33a/1aHbI B
saBHOU (opme.

Pemate mnpocrenmme reoMeTpuyecKue 3aJauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amauM Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOIIEHUW W
HaXOXXJEHUE TEOMETPUYECKUX BEIMYMH MO O0pasliaM WM aJlfOPUTMaM, MPUMEHSS
M3BECTHBIE METO/IBI IPH PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHsaTP  TpPOCTEWIIME  OPOTPAMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKUX 3a7ad.

[TpuBOAUTH TIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HH,
pacrno3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHSATh MOMYyYECHHBIE 3HAHUS HA NPAKTHKE: AHAIM3UPOBATH pEalIbHbIC
CUTyallud W TPUMEHATh W3YYCHHBIC TOHATUSA B IIPOLECCE INOUCKA PEIICHUS
MaTeMaTU4YeCKu chopMyIUpPOBAHHON MPOOIIEMbI, MOJIETUPOBATH peabHbIE CUTYallUU
Ha S3bIKE T€OMETPHUM, HCCIEA0BAaTh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
F€OMETPUYECKUX TMOHSATUHA M TEOpEM, ammapara ajareOpbl; peliaTh MPaKTUYECKHUE
3a7]a4¥, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenmne B crepeoMeTpuio 10
5 IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 12 1
[TapanmnenbHOCTb NPSAMBIX U INIOCKOCTEN
3 [lepnieHIUKYNSPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CEUEHUS, pACCTOSHUS U YIJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 0

15



11 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThbI
pecypcsbl
Tena Bpamenus 12
OO6bEMBI TEN 5
BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10
[ToBTOpeHME, 0000IIECHNE, 7 1
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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ITIOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

17

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KouTtpoabHbie
padoThbI

IIpakTHYeckue
padoTbI

Jara
Jlara no
H3Y4YeHH S paxry

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

OCHOBHBIE TIOHSTHS
CTEPEOMETPHUH: TOUKA, TIPSIMAs,
IUIOCKOCTh, MPOCTPAHCTRBO.
[TpaBuia nzo0pakeHus Ha
PUCYHKAaX: N300paKeHUsI
TUIOCKOCTEH, MapaienbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTHs: MepeceKaronuecs

IIJIOCKOCTH, IIEPECCKAOIMIUCCA
npsmad 1 1mioCKOCTb

04.09

06.09

[TonsTHs: nepecexaronecs
IJIOCKOCTH, MEPECEKAIOIINECS
npsiMasi ¥ IIOCKOCTh

11.09

3HaKOMCTBO €
MHOI'OrpaHHUKaMHU,
N300pakeHHE MHOTOTPAaHHUKOB
Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexax

13.09

HauanbsHbie cBeneHus 0 Kyoe u
NUPaMHUJIE, UX Pa3BEPTKU U

18.09




monenu. CeueHus
MHOTOI'PAaHHUKOB

18

HaganbsHbie cBeieHus 0 Kyoe u
UpaMuze, UX pa3BEPTKU U
Mmoxenu. CeueHus
MHOTOTPaHHUKOB

20.09

ITousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIEJCTBHS U3 HUX

25.09

ITousarue 06 akCHOMaTHYECKOM
MMOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

27.09

TTonsiTre 00 aKCHOMaTHYECKOM
MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX

02.10

10

11

[Tonatue 06 akcHOMaTHYECKOM
IIOCTPOEHHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHN U
CJICZICTBUS U3 HUX

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE:
nepecekarommecs,
napajuieNibHbIe U
CKpEIIMBAIOIINECS TIPSIMbIE

04.10

09.10

12

HapaJ'IJIGJIBHOCTI: MpsAMBIX U

11.10




IUIOCKOCTEH B IPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIC B
IIPOCTPAHCTBE; NapAJUIEIbHOCTD
TPEX MPAMBIX

[TapaymienpHOCTD MPSMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:

19

13 . 16.10
[TapannensHOCTh NPSAMON U
IUIOCKOCTH

14 VYTl ¢ COHANPABICHHBIMU 18.10
CTOpPOHaMH

15 VYros Mexay NpsMbIMU B 9310
NIPOCTPAHCTBE

16 VYron Mexay npsMbIMU B 25.10
POCTPaHCTBE

17 ITapannenbHOCTh MIIOCKOCTEM: 06.11
napasesbHble TIOCKOCTH

18 CaoiicTBa 1Eapannem,me 08.11
TUTOCKOCTEH
IIpocreiimue

19 IPOCTPaHCTBEHHBIE (PUTYPHI HA 1311
IUIOCKOCTH: T€TPadp, KyoO,
napaiesenuIe]]

20 [Toctpoenue ceuenuit 15.11

21 [TocTpoenue ceueHuit 20.11
KonTtponbHas pabora o Teme

22 "IIpsiMble ¥ TUIOCKOCTH B 22.11

npoctpancTse. [lapaiensHOCTh




MPSAMBIX U IIOCKOCTEH"

20

23

[IepnieHIUKYIAPHOCTD NPAMOU U
IIJIOCKOCTH: TIEPIICHIUKYJIIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE

27.11

24

25

26

[Tpsimble napamienbHble U
NEePIEeHIUKYIISPHBIE K
IUIOCKOCTH

[Tpsimble napamienbHble U
NEPIECHIUKYJIIPHBIE K
IUIOCKOCTH

[Tpu3Hak neprneHIuKyJIIpHOCTH
IPSIMOM U TNIOCKOCTH

29.11

04.12

06.12

27

28

29

[Ipu3Hak nepneH MKy pHOCTH
MPSMON U TNIOCKOCTH

TeopeMma o npsmoi
NEPIEHUKYIIIPHON MIII0CKOCTH
TeopeMma o npsmoi
NEPIEHIUKYIIPHON MIIIOCKOCTH

11.12

13.12

18.12

30

31

Teopema o npsimoit
MEPIECHINKYIISIPHOMN TIIOCKOCTH

[lepnienauKysip U HAKJIOHHBIE!
PacCcTOSIHUE OT TOYKH J0
MIJIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

20.12

25.12

32

[IeprieHAUKYISp U HAKIIOHHBIE!
paccrositHue OT TOYKHU 110
IIJIOCKOCTH, PACCTOSIHUE OT

27.12




HpHMOfI J0 IINIOCKOCTH

21

33

[IeprieHAUKYISp U HAKIIOHHBIE!

PACCTOAHUEC OT TOYKHU 0O
IJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIIIOCKOCTH

34

[IepnieHauKyIsp U HAKIIOHHBIE!

paccTosiHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

35

36

VYrsl B IPOCTPAHCTBE: Yol
MEXIY NPSIMOM U INIOCKOCTBIO
JIByrpaHHBIN yroJ, TUHEHHBIN
yroJj ABYTPaHHOIO yIJia

37

JIByrpaHHBIN yroJ, TMHEHHBIN
yroJI ABYTPAHHOI'O yIia

38

39

40

[TepnieHIMKYIAPHOCTD
IIJIOCKOCTEN: MPU3HAK
NEePIEeHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[lepneHIUKyYISIpHOCTD
IIJIOCKOCTEW: MPU3HAK
NEePIEeHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[IeprieHAUKYISAPHOCTD
IJIOCKOCTEN: IPU3HAK
NEPIECHIUKYIAPHOCTU IBYX
IIJIOCKOCTEMN




41

Teopema o Tpéx
HEePIEeHIUKYIIsIpax

22

42

Teopema o Tpéx
HEPHEHINKYIIAPax

43

44

45

46

47

Teopema o Tpéx

NEePIEHANKYIISpax

KonTponbhas pabota no remam

"IlepneHUKYISIPHOCTD MPSMBIX
-

U 1iockocte" u "Yriasl MexIy
IPSIMBIMU U TJIOCKOCTAMHU"

IToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE dJIEMEHTHI
MHOTOTPaHHUKA, BBIIYKJIIBIE U
HEBBIITYKJIBIE MHOTOTPaHHUKHU;
pa3BEpPTKa MHOTOTPaHHUKA

IIpusma: n-yronbHas Ipu3Ma;
IPaHU U OCHOBAHUs IIPU3MBI;
[psiMasi ¥ HaKJIOHHAs IIPU3MBI;
O0KOBast U MOJTHAsI TOBEPXHOCTh
IIPU3MBI

[Tapamnenenunen,
IIPSIMOYTOJIBHBIN
napajulesIeuIes] U ero CBOMCTBa

48

[Tupamupga: N-yronbHas
UpaMuJia, TPaHu U OCHOBAHUE
MmUupamMuabl; 60KOBa$I U ITOJIHas
MOBCPXHOCTH MAUPAMUBI;
IIpaBUJIbHAS U yCEUEHHAs




nmupamMmuaa

23

49

50

HpaBI/IJIBHBIe MHOT'OI'paHHUKU:
IMOHATHUC ITPABUIIBHOI'O
MHOI'OI'paHHUKA; ITPaBUJIbHAA
pU3Ma U MpaBUIIbHAsS
nUpamMu/a; nIpaBuiIbHas
TpeyroJibHas Iupamuja u
IPaBUIbHBIN TETpa’ap; Kyo
[IpencrasieHue o NpaBUIBHBIX
MHOI'OI'paHHHMKAaX: OKTa3p,
JOJIEKadIp U UKOCAIP.

51

CumMeTpHs B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIIEHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DJIEMEHTBI CUMMETPHUH B
nvpamuaax, napauiejaenunenax,
MPaBUIIbHBIX MHOTOTPaHHUKAX

52

Briuucnenue piieMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JIAaroHalu, yribl

53

[Tnomaas 60KOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH IPSIMO
MPU3MBI, TUIOIIA/(b OCHOBAaHUH,
Teopema 0 OOKOBOM
MIOBEPXHOCTHU IPSIMON IIPU3MBI

54

[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH MPaBUIBHON
MTUPAMH/IBI, TeOpeMa O TUTOIIAIN




OOKOBOI TOBEPXHOCTHU
yCeuEHHOM MUpaMuIbI

24

KonTtponbHast pabora o Teme

> "MHororpanHukm" 1

56 [Tonsitre 06 06BEME 1

57 O0BEM TUpamMu bl 1

58 O0BEM upamMu b1 1

59 O0BEM TUpamMu bl 1

60 O0BEM upamMu b1 1

61 O0BbEM TPU3MBI 1

62 O0BEM pU3MBI 1

63 O06BEM npu3MBbI 1

64 KonTposabHas pabora no teme 1
"O0bEMBI MHOTOTPAaHHUKOB"
[ToBTOpenue, o6o0IIeHNE

65 cUCTeMaTu3alus 3HaHuH. 1
[TocTpoeHue ceueHunii B
MHOTOTpaHHHKE
[ToBTrOopenue, 06001IEHNE
cucTeMaTH3alus 3HaHUi.

Brruucnenue paccTosHUM:

66 MEXIY ABYMS TOYKaMH, OT 1
TOYKH JIO TIPSIMOH, OT TOYKH JI0
IUTOCKOCTH, MEXTY
CKPELIMBAIOIIUMUCS MPSMBIMH

67 Hrorosast koHTpOIBHAs paboTa

68 [ToBTOpeHnue, 06001IeHNE




CUCTEMATH3aLMsl 3HAHUM.
Brruncienue yrioB: MExIy
CKPEILMBAIOIIUMUCS IPSIMBIMU,
MEXIY IPSIMOM U IUIOCKOCTBIO,
JBYI'PaHHBIX YIJIOB, YIJIOB
MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JlaTa
no

dakry

26

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paauyc,
JMaMETp; IJIO0IIAIb
MIOBEPXHOCTHU Cepshl
B3anmuoe pacnonoxenue
cepsl 1 TIOCKOCTH;
KacartesbHasl IIIOCKOCTh K
cdepe; maowmaab chepsl

N300paxkenue cdepsl, mapa Ha

m1ockoct. CedueHUs mrapa

05.09

12.09

19.09

unneapudeckas
MOBEPXHOCTh, 00pa3yroIne
HWJIMHIPUYECKON
MOBEPXHOCTH, OCh
HWJIMHIPUYECKON
MOBEPXHOCTHU

HunuHap: OCHOBaHUS U
OOKOBas MMOBEPXHOCTD,
o0pa3yrolas U 0Ch; IIOMAIb
OOKOBOM U MOJTHON
[IOBEPXHOCTHU

26.09

03.10

N3obpakenne nmimMHapa HA
IJI0CKOCTH. Pa3BépTka

10.10




mmHapa. CedeHus ITHHIpa
(MJI0CKOCTBIO, TApAIICIIEHON
WX TIEPIICHIUKYIISIPHOM OCH
HUAJTUHIPA)

KoHnueckas MOBEpXHOCTb,
00pa3yronre KOHHUECKOU
MIOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOW TTOBEPXHOCTHU

Konyc: ocHOBaHue u BepinHa,
00pa3yroIas u oCh; TIIOMAb
OOKOBOM M MOJIHOM
MOBEPXHOCTH

17.10

24.10

27

Y ceu€HHBbIN KOHYC:
00pa3yrolne 1 BhICOTA;
OCHOBaHMA U OOKOBast
HOBEPXHOCTh

07.11

10

N306paxenne koHyca Ha
MII0CKOCTH. Pa3BépTka KoHyca.
CeueHnust koHyca (TUIOCKOCTHIO,
napauieTbHOM OCHOBAHUIO, U
MJIOCKOCTBIO, TPOXOAsILEN
4yepes3 BEPILNHY)

1411

11

Komb6unanus ten BpaiieHus u
MHOT'OI'PAHHUKOB

21.11

12

MHOrorpaHHuK, ONACAHHBIN
okoJto chepsr; chepa,
BIIMCAHHAsi B MHOTOTPAHHUK
WM B T€JO BpallleHus

28.11




13

14

[Toustie 06 00BEME.
OCHOBHBIE CBOICTBa 00BHEMOB
TeN

O0BéM IUIMHIpa, KOHYCA

05.12

12.12

28

15

16

17

18

O0BEM 11apa u oAb
cepsl

IToxoOuEble Tena B
npoctpancTBe. COOTHOIICHHS
MEXy IUTOIAISIMHU
MOBEPXHOCTEN, 00bEMaMHU
MMOXOOHBIX TEI
KonTponbnas pabota no
temaMm "Tena Bpamenus" u
"O0BeMsI TET"

BekTop Ha miockocT U B
MIPOCTPAHCTBE

19.12

26.12

19

20

Clo)XeHHe U BEIIUTAHUE
BEKTOPOB

YMHOXKEHHE BCKTOpA Ha YHUCJIO

21

Pa3znoxenne BekTopa 1o Tpém
HEKOMIUTaHapHBIM BEKTOPaM.
[IpaBuno napamnenenunena

22

Pemenne 3amay, cBI3aHHBIX C
MIPUMEHEHUEM TPABUIT
JIEUCTBUIA C BEKTOPAMU

23

IIpssmoyronbHas cucrema
KOOPJMHAT B IIPOCTPAHCTBE.




24

Koopaunatel BekTopa.
[Ipocreiimue 3a7a4u B
KOOpJIMHATaX

Yrois Mexay BEKTOPaMH.
CkassipHO€E ITPOU3BECHUE
BEKTOPOB

29

25

26

27

28

Brluucnenue yrios Mexay
IPSIMBIMH U TUIOCKOCTSMH

KoopaunatHo-BeKTOpHBIN
METO/I IIPU PEIICHUH
FEOMETPUUYECKHX 3a/1a4

KonrponbHas pabora no reme
"BeKTOpsI M1 KOOPAWHATHI B
npocTpaHcTae”

[ToBTOpenue, o6odIIEHNE U
cucTeMaTH3alus 3HaHUi.
OcHoBHBIE QUTYPBI, HAKTHI,
TEOpPEeMbI Kypca IUIaHUMETPHH

29

[ToBTOpenwue, 0600IIEHNE 1
cUCTEMaTU3alus 3HAHUM.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOpPEeMbI Kypca IUIaHUMETPHH

30

[ToBTOpenwue, 0600IIEHNE 1
cUCTeMaTu3aIysI 3HaHUH.
3agauu IaHUMETPHUH U
METOABI UX peH_ICHI/ISI

31

[ToBTOpEeHmE, 0000IICHUE 1




cHCTEeMaTH3aIus 3HaHUH.
3&,[[3‘11/1 IINIAaHUMETPHUHU U
MCTOJBbI UX PCIICHUA

[ToBTOpeHnue, 0600IICHNE U
CHCTeMAaTH3allNs 3HAHUH.

30

32 OcHoBHbIe GUTYPBI, PaKTHI, 1
TEOPEMBI Kypca CTEpEOMETPUHN
33 Wrorosas koHTpOIBHAS paboTa 1
34 [ToBTOpEHHE, O606H16HI:I€ u 1
CUCTEMAaTH3AIHsI 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME




YYEBHO-METO/JNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI YUEHUKA

» MaremaTuka: anredpa 1 Hayajaa MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpus, 10-11 knaccel/ Atanacsa JI.C., byry3zoB B.®., Kanomues C.b. u

Apyruc, AKIII/IOHepHOG O6HIGCTBO «I/ISIIaTeJIBCTBO «HpOCBeIHGHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

Mertoauueckue pexkomenaanuu. 10-11 knaccel (k yueonuky Atanacsas JI. C. u np.)
Astop(b1): AtanacsH JI.C., byty3oB B.®., Kagomues C.b. u np.

Knacc: 10, 11

[IpenmeT: MaTematrka

INPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
http://www.ege.edu.ru/

http://www.edu.ru/index.php

31



32

[leuatsio_ 3+
N

~

|
J

p—

TIpOmKTO, IPOHYMEPOBAHO H CKPETLIEHO

HomxHocTs_ 475 Xha

Ioamuce_ | I Maxkymenxo/




