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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIONIIUMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JHUYHOCTHOTO W ITO3HABATEIILHOTO pPa3BUTHS
JUYHOCTU 00YYaroIIuXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3zoBaHus OOYyCJIOBJI€HA MPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUSA (PYHKIMOHAIBHOM MAaTeMaTU4eCKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBbIX NUCHUUIUIMH. Pa3BuTue y oOydaromuxcs
NpaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEAJTbHOIO0 M HUICANBHOT0, XapaKTepe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIM MAaTEMATUYECKOTO MOJIEIMPOBAHUS B HAYYHOM ITO3HAHNUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCSl, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOAUMBIX [UJIs aJanTaldd B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MblUIeHHE, (HOpMUPYEMOE NPU H3YYCHHH OO0y4YaroIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJ€ pELIECHUs T'€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTb M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHUHM 337a4 €CTECTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaIbHOTO ObiTHsA, ¢dopMa
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTHBHOIO
npeoOpa3oBaHusl  AEUCTBUTEIBHOCTU.  OINEepUpOBAaHUE  MPOCTPAHCTBEHHBIMU
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oOpa3zamu 00BETUHSCT pa3HbIC BULI yUSOHOUM 1 TPYIOBOM NESITEILHOCTH, SBIISCTCS
OTHUM "3 TPOo(HECCHOHATHLHO BAXHBIX KAauyeCTB, IMOATOMY akKTyajbHa 3ajada
dbopmupoBaHus y oOydaromIMxcsi MPOCTPAHCTBEHHOTO  MBIIUICHUS KAk
Pa3HOBUIHOCTH OOpPa3HOIO MBIIUIEHUSI — CYHIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTHUUECKOU JAEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O01eoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 o0ecreyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUIHBIX
T€OMETPUH, BO3MOXKHOCTH  YCIICITHOTO MPOJODKCHHS  00pa3oBaHHS  TIO
CIEIUATBHOCTSM, HE CBSI3aHHBIM C TIPHUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YypOBHE TIIpeJHAa3HA4YeHa JIsl
OOy4YaroNIMXCcs CPeHEN MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH O0IIE MAaTEMAaTHIECKUE YMEHUS, CBI3aHHBIC CO
cnenu$UKol TeOMETPUH U HEOOXOAUMBIC TSl )KU3HU B COBPEMEHHOM OOITIECTRBE.
Kpome 3Toro, 0HM UMEIOT BO3MOXHOCTH U3yYUTh T€OMETPHUIO 00JIee TITyOOKO, €CITu
B JlaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B TEOMETPUYECKUX 3HAHUSIX B
npo¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTrkeHHe T1IeTd  OCBOCHHS TPOTPpaMMBl 00ECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopureTHBIMH 3aJadyaMd  OCBOGHHSA  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI K OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAFOIIIIM MUPOM;

e (opmMupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJIaX BpAIICHUS KaK
O BRKHEUIUX MATEeMATHUYECKHUX MOJEIAX, MO3BOJIAIONIMX OMHCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHuMe yMEHHs pacro3HaBaTh Ha 4YEPTEXkKax, MOACIIX U B
peaIbHOM MHpPE MHOTOTPAHHHMKH U TeJIa BpaIlCHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/7a4 Ha MOCTPOCHHs Ha M300paKEeHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPpaHHHMKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJAJCHUEC aJTOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMHupoBaHUEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCcyk/IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MIPAKTUYECKUM COJEPKaHHUEM;
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e Pa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIUXCH,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBIIILJICHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
JIpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIHPOBATH UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
r€OMETPUYECKUE MOJIENHN, TNPUMEHITh OCBOCHHBIA T€OMETPUUYECKUI
anmapar U1 peleHuss  MPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOEHHOCTBIO MPOTPaMMBbl SIBJISIETCS BKJIIOUYEHHE B KYPC
CTEpPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX Ha YPOBHE HUHTYUTHBHOTO
NO3HAHUA, U OINpeAeIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
W3YYEHUIO IIPEIMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJAIHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEpKaAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrpeensercs He TOJIbKO M0 COJEPKATENbHBIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha ypOBHE CPEIHET0 00111er0 00pa3oBaHuUsI.

Conepxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA OOYy4YalolUXCs, pacuIupsis U
yriay6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE
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Ha u3ydenue reomeTpun oTBoAUTCS 2 yaca B Henelno B 10 kitacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.
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COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajuiejibHble W CKpeluBarommecs npsMble. [lapamienpsHOCT NPSAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IapajulelIbHbIE NPSIMBIE B  IPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMON W IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH; YIOJd MEXAY NpSIMbIMU B IPOCTPAHCTBE.
[TapajuteIbHOCTB IJIOCKOCTEN: HapasuleibHbIE INIOCKOCTH; CBOMCTBA IapaJlIeIIbHBIX
wiockoctet. [IpocTeiiime mpocTpaHCTBEHHbIE (PUTYpHI HA MIOCKOCTHU: TETPAdIpP,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOWU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TNIOCKOCTH, MTPOEKIIMS (PUTYPHI Ha MIIOCKOCTh. [lepneHAnKyAIpHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIIEHAUKYJISpax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: N-yronpHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI;, MpsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajyiefienune]; 1 ero cBoicTBa. [lupamupma: N-yronpHash nupamuja, rpaHd U
OCHOBaHHE MUPaMUIbl, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
ycedéHHass nupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHbIE
MHOTOTPaHHHUKHU: TOHSATHE MPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
NpaBWJIbHAS NHPAaMUIA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.
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CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIE€MEHTH CHMMETPHUH B MUPAMUIaX, MapaJlieJenuIie/iax, MpaBUIbHbIX
MHOTOT'paHHUKAX.

BrluncieHne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOM TOBEPXHOCTH M TIOBEPXHOCTH IIPABWJIBHOM NHUpaMHbI, TEOpeMa O
miommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[TonoOuple Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KIIACC

Tesia Bpalmenus

[Hunuaapuueckas MOBEPXHOCT, oOpasyroiue AJIUHAPUYECKON
MOBEPXHOCTH, OCh IMJIMHIPUYECKON TMOBepXHOCTU. [lwnmHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
TTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXHOCTU. KOHyC: OCHOBaHUWE M BEpIlIMHA, 00pa3yroIasi
Y OCb; TIJIOIIA/Ib OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yronue
Y BBICOTA; OCHOBAHUS U OOKOBAs TIOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIOLIAJb MMOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TJI011a1b ChEpHI.

N3o00paskeHne Tel BpalleHHs Ha TUTOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHarmy Tein BpaiieHruss ¥ MHOTOTPAaHHHUKOB. MHOTOTPaHHHK, OTTUCAHHBIH
okoJio cdepsr; cepa, BliMcaHHAsE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIC CBOCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapajienenunena u ciaeactBuss u3 He€. O0bEM mUIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[logoOnuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOHIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILNHY), CEUYEeHHUs 1apa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTH U B npocTpancTBe. ClI0KeHUEe U BBIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4UCiO. PazmokeHrne BEKTOpa Mo TPEM HEKOMITTIaHAPHBIM
BekTopaM. [lpaBuno mapamrenenunena. Pemienne 3amad, CBA3aHHBIX C

8
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IIPUMEHEHUEM TIpaBWJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B
KOOpJMHATax. YTOoN Mexay BekropamMu. CKalspHOE INPOU3BEIECHHUE BEKTOPOB.
BrluncneHne yrioB MexIy MPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a1a4.
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INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk akKTUBHOTO
W OTBETCTBEHHOTO YI€HAa POCCHUUCKOTO OOINEeCTBa, NPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
mpolLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKEHUM B JIPYyrUX HayKaX, TEXHOJOTusX, chepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUNU HAYKU U S TEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKICHUI; BOCHIPUUMUYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 30poBOoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTJIbIXa, peryiisipHas pu3nyeckast aKTHBHOCTD); (PU3UYIECKOTO COBEPIIICHCTBOBAHMUS,
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
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TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COIMAIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HAaHUEM TJ00aJbHOTO XapakTepa JKOJOTMYECKUX MpoOseMm;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIs pelieHus 3ajaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JITAHUPOBAHUS MMOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCIICICTBUN [T OKPY’KAIOIIEH CPEbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOHW KYJIbTypOH KaK CPEJACTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEbHOCTh
WHUBUIyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIQJICHHEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUSA  OKpYJCcaowe20  Mupa,  NpUuMeHeHue  JI0SUYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3zoBble jornueckue aAecTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBCHHBIC MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTy MOHATHAMU, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMyIHpoBaTH W  MPeoOpPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIIbHBIE W OTPHUIATEIbHBbIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;
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BBISIBIITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOopeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX U YTBEPXKICHHSIX;
npeiaraTe KpUTEPUU AJIs BBIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;
JIeNIaTh BBIBOJABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTUBHOTO), BHICTPAUBATh APIyMEHTAIIMIO,
IPUBOJUTH NPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHHS U BBIBOJIbI;

BBIOMpATh Croco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT MO3HAHMUS,
(GbopMyIMpOBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, HPOoOIeEMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEJIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEIOBaHMs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbBIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c undopmanueii:

2)

BBISIBIISATH Je(DULIUTHI HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1au;
BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,
CTPYKTYpPHpPOBaTh MH(OpMaIUIO, MPEACTABIATh €€ B pa3IMuHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OLICHHBATh HaAEKHOCTD uH(pOpMaIuu 1o CaMOCTOSTEJIbHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanvnuvie ~ KOMMYHUKaAmugHvle  Oelicmeus,  0Oecneuusaom

chopMupo8anHOCMb COYUAILHBIX HABLIKOG 00YUAIOUWUXCSL.
Oomenue:
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BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M IMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 0 XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh MOJYyUYEHHBIN PE3YJIbTaT;

B X0JI€ 00CYKIEHM 3aaBaTh BOIPOCHI 110 CYILECTBY O0CYKIAEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha TIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh pa3jM4yle U CXOJCTBO IMO3HULUHN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHd  3aJa4yd,  SKCIEPUMEHTA,
MCCJIEI0BAHUS, IPOEKTA; CAMOCTOSATEIBHO BEIOMPATh (POPMAT BBICTYIICHHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBo:

MTOHMUMATh M UCITOJIH30BATh MPEUMYIIIECTBA KOMAaHTHOW U MHANBUIYATEHON
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATh I€Jb COBMECTHOMU
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOM  paloThI,
pacmpenenartb BuAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpoOIecC U
pe3yabTar paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JIFOJCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMS, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI WU
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYACTHHUKAMHU B3aUMOICUCTBUSI.

3) Yuusepcanvuvie pecyisamuesnsle oeticmausi, obecneuusarom hopmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4ETOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJIILHOM peduieKkcuM KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CITIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECcca U pe3yibTaTa
peLIEeHNs] MaTEMaTUYECKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPY PELLICHUH 33]1a4U,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JTAHHBIX, HAUJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTE;
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e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEIOCTHXKECHUS PE3yJIbTaTOB ACATEIbLHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmnepupoBaTh MOHATUSMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX NIPU PEIICHUU
T€OMETPHUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmneprpoBaTh MOHATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOI'O yTJIA.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIN
MHOTOTPaHHHK, dJIEMEHTHl MHOTOTPaHHUKA, TPABHJIbHBII MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccupunupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJIacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHHUKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TAPAJIICIICTIUIICIBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOT PAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSI METO/I CJIEJIOB.

CtpouTh ceyeHMs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHATH
(BBIHOCHBIE) IIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHHUBY.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aJITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJIUTHUUYECKUE METOJbl TPHU PELICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJla4 Ha BBHIYMCICHUE PACCTOSIHUM MEXIY ABYMS
TOYKAMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Pemmarp 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIMYUH MO 00pas3aM Win
aITOpUTMaM, TPUMEHSST M3BECTHBIE aHAJUTHUYECKHE METOJbl TMPHU PELICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCIECHUE YIJIOB  MEXIY
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CKPCIMBAIOIIMMHUCS TPAMBIMH, MEXKIYy MPSAMOA M  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IIIOLAAA NOBEPXHOCTEH MHOTIOIPAaHHUKOB (TMpU3MA,
NUpPaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUUCIISITH COOTHOLICHHS MEXTy TUIOIIA MU
MOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTth MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTYypax, MPEICTABICHHYIO Ha YEpTEXKaAX U
PUCYHKAX.

[IpumeHsTh reomeTpruecKke (HaKkThl ISl PELICHHS CTEPEOMETPUYECKUX 3a/1aY,
IIPEANOJIATalOINX HECKOIBKO 1IIar0B PELIECHHUs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B sIBHOU (popme.

[IppuMeHATP MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEaJbHbIC
CUTyallMld W NPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYecKu CQOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEabHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemarhb
[IPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OnepupoBaTh MNOHATUSMHU: LUJIUHAPUYECKAs IOBEPXHOCTh, 0O0pa3zyroliue
WIMHIPUYECKON TOBEPXHOCTH; IMIMHIP; KOHMYECKast TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOU MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudunmpoBats B3auMHOE pacroyiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOIO CJIOSl, BBICOTA IIAPOBOIO CJOS;
IApOBOM CEKTOP.

Boruucnsate  00BEMBI M IJIOIIAAM  TOBEPXHOCTEM Tel  BpalleHHs,
r€OMETPUYECKUX TeJl C TpUMEHEHUuEM (HopMy.

OmneprpoBaTh NOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(pepy U OMUCAHHBIN
okoJ0 chepsl; chepa, BMCaHHAS B MHOTOTPAHHUK HIIM TEJIO BPALICHHUS.
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Bb4uchsTe COOTHOLICHUST MEXIY IUIOMAAIMHU MOBEPXHOCTEH M 00bEMaMu
0/TOOHBIX TEJI.

N300paxaTh u3yyaeMble (QUIypbl OT PYKH U C HMPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[IprMeHATH IPaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATUAMU: TEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOpa, YIOJd MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXKIY
BEKTOPaMH, CKaJIPHOE MPOU3BEACHUE, pPaCKIaAblBaTb BEKTOp IO JBYM
HEKOJUIMHEApHBIM BEKTOPAaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (HakThl AJis1 pELICHUs CTEPEOMETPUUECKUX 3a/1ad,
[IPEAIIOJIararolux HECKOJIBKO IIaroB PELIeHUs, €CJIA YCIOBHS IIPUMEHEHHNS 3a1aHbI
B IBHOU (popme.

Pemware mpocrelmme reoMeTpuyecKUe 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amaum Ha [OKa3aTeslbCTBO MATEMAaTHYECKUMX OTHOLICHHW W
HAXOXKJEHUE FEOMETPUUYECKUX BEJIMYUH 0 00pa3iiaM Wi alrOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedlIne IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOONTHE NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, pACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh TOJyYEeHHBIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbIC
CUTyallUd W IPUMEHATh HU3YYEHHBIC IIOHATUA B IPOLIECCE IIOUCKA pPELICHUA
MaTeMaTHYeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUd Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IMIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATUI U TEOpeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyectBo yacoB DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenue B ctepeoMeTputo 10 0 0 HOK
9 [IpsiMbIE U TUIOCKOCTH B HpOCTpaHCTBe.U 12 1 0 1OK
[MapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
3 HepneHz[HIEmepHOCTL MPSIMBIX U 12 0 0 110K
TUIOCKOCTEH
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 0 1HOK
5) MHororpaHHuKu 11 1 0 HOK
6 OOBEMBI MHOTOTPaHHUKOB 9 1 0 HOK
7 [ToBTOpEHME: CEUeHMs], pACCTOSIHUS U YTJIbI 1 0 HOK
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC
KonnyecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHuUe pa3iesioB H TeM (uudposbie)
Ne n/m Kontpoabnbie  IlpakTuueckue
MpPOrpamMMblI Bcero oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 Tena Bpamenus 12 0 LHOK
OOBEMEBI TN 5 0 [HOK
BexTopbl ¥ KOOPAMHATHI B IPOCTPAHCTBE 10 LIOK
4 [ToBTOpeHME, 0606meHPUIe, 7 1 0 ITOK
crCcTeMaTH3aIus 3HAHU
5 0 0 0
6 0 0 0
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcCHOBHBIE TIOHATHS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npoctpaHcTBo. [IpaBuina n3obpaxenus Ha
PHUCYHKaX: H300pakeHUs IIJI0OCKOCTEH,
NapauIeIbHBIX NPSAMbIX (OTPE3KOB),
CEepeIMHbI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
MNepeCeKaromuecs 1nmpamMad U IJI10CKOCTb
IlonsThs: MEpeCCKaromurecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0oCKOCTb

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbBIE
uudposbie

oOpa3oBaTe/ibHbIE

pecypchbl

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

HauanbHble cBeeHus o Ky0e u
MAPAMUIE, UX Pa3BEPTKU U MOJECIIHN.
CeudeHns1 MHOTOTPAaHHUKOB
HauanbHble cBefieHHs 0 Kyoe u
UpaMue, UX pa3BEPTKU U MOJEIH.
CeueHnst MHOTOIPaHHUKOB
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TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

[TonsiTre 06 akcMOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPUH U CIIEICTBUS U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHHUH CTCPCOMCTPHUN: aKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUH CTCPCOMCTPHUN: aKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

11

B3anMHOE pacnosiokeHue NpsiMbIX B
IIPOCTPAHCTBE: IIEpeCcEeKaroIuecs,
napaielibHble U CKpellBaroLIecs
psIMbIE

12

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE: MapaliebHbIE MPSMBbIE
B IIPOCTPAHCTBE; NapaUIeIbHOCTD TPEX
HPSMBIX

13

14

[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEN
B IIpocTpaHcTse: [lapamienbHoCTh
IPSIMOM M TNIOCKOCTH

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15

VYros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

16

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE
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17

18

[TapamienbHOCTD IIJIOCKOCTEM:
napauielIbHble IIOCKOCTH

CBolicTBa napauiesIbHbIX INIOCKOCTEH

19

[Ipocreiinne npocTpaHCTBEHHbBIE
(GUrypsl Ha MIOCKOCTU: TETPa’ap, KyO,
napasuieNenune/

20
21

IToctpoenue ceuenuit

[Toctpoenue ceuenuit

22

KonTtponsHas padora no teme "[Ipsimbie
U IUIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"

23

24

25

[TepnieHIUKYIAPHOCTD NPSAMON U
IJIOCKOCTH: MEPIEHANKYIISPHbIE PSIMbIE
B IIPOCTPAHCTBE

IIpsiMble mapasienbHbie U
NEPIEHAUKYIISAPHBIE K IITIOCKOCTH
[IpssmMble napasenbHble U
NEPIEHANKYIISAPHBIE K IITIOCKOCTH

26

27

[Ipu3Hak nepnesauKyJIIpHOCTH IPSMOM
Y IJIOCKOCTH
[Ipu3Hak NepneHaUKyIIPHOCTH IPIMOU
U IJIOCKOCTH

28

Teopema o0 psIMOM MTEPIIEHANKYISIPHON
IIJIOCKOCTH

29

Teopema o0 psIMOM MTEPIIEHANKYISIPHON
IUIOCKOCTH
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30

31

32

TeopeMa 0 psIMOM ITEPIIEHAUKYIISIPHOU
IUIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE:

pacCcToOAHUE OT TOYKH 0 ITJIIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

33

[IepnieHauKyIsp U HAKIOHHBIE:
pPacCTOsIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TUIOCKOCTH

34

[IepnieHauKyIsp U HAKIIOHHBIE!
paccTosiHue OT TOYKHU 10 INTIOCKOCTH,
paccTosiHue OT NPSAMOM 10 MJIOCKOCTH

35

36

VYIuibl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM M TNIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYTPAHHOI'O yIJla

37

38

39

JIByrpaHHBIN yroJl, TMHEHHBIN yroi
JIBYTPAHHOI'O yIJla

[lepneHAMKYISIPHOCTD MJIOCKOCTEM:
MPHU3HAK HEPIEHIANKYIIPHOCTH ABYX
IIOCKOCTEHN

[lepnieHqUKYASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
MJIOCKOCTEM
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40

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
HNpU3HAK HEPHEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

41
42

Teopema o Tpéx nmepneHAUKYIIpax

Teopema 0 TpEX NEepHEHIUKYISIPAX

43

44

45

TeopeMa 0 TpEX nepHneHAUKYIAPax

KonTponbhas pabota no remam
"IlepneHUKYISIPHOCTD NMPAMBIX U
Al

miockocteil" u "Y bl MeXy NPSIMbIMU
U IUIOCKOCTIMU"

Ilonstue MHOI'OrpaHHuKa, OCHOBHBIC
QJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH; pa3BépT1<a
MHOI'OI'paHHHUKA

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMasi U
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAS
MOBEPXHOCTb MTPU3MBbI

47

48

49

[Tapamtenenunen, npsIMOYIroJbHBIN
napajJiesIenune] 1 ero CBOMCTBa
[Tupamua: N-yroypHas Nupamuia, rpaHu
N OCHOBAHHWEC MUpPAMUBI; OoKOBas 1
IMMOJIHAA MOBEPXHOCTh IMUPAMUBI;
IIpaBWIbHAsA U YCEYEHHAs TUpaMUia

HpaBI/IJ'ILHLIC MHOT'OI'pAaHHUKHA: TIOHATUC
MMPaBUJIIBHOT'O MHOT'OI'paAHHUKA,
IMpaBUJIbHAA IpHU3Ma U IpaBUJIbHAaA
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50

51

52

MpamMua; IpaBuiibHas TPEYTroabHas
NMpaMKJIa ¥ MPAaBUIIbHBIN TETPAdAp; KyO

[IpencraBieHne o0 NpaBUIBHBIX
MHOTOTpaHHHUKAX: OKTadIp, TOJACKAdIp U
UKOCadIP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHO TOUKH, IPSIMOI,
IUIOCKOCTH. DIIEMEHThI CHMMETPUU B
nupaMuiax, napajieenuneaax,
MPaBUJILHBIX MHOTOTPaHHUKAX

Boruncnenue snemMeHTOB
MHOTOTPaHHHUKOB: p&0pa, IUaroHa,

YTJIbI

53

[Tnomans 60KOBOI MOBEPXHOCTH U
HIOJIHOM [TOBEPXHOCTH TPSIMOU TIPHU3MBI,
IUTOIIAIb OCHOBAHUI, TeopeMa 0 OOKOBOIA
MIOBEPXHOCTH TPSIMOI IPU3MBI

54

[Tmomane 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUIILHON MTUPAMUBI,
TeopeMa O TIoaau OOKOBOMH
MOBEPXHOCTH YCEUYEHHOU MUPAMUBI

55

56

KonTponbHas padora no teme
"MHororpaHHuku"

[TousaTtue 00 00BEME

57

O06bEM upamMu/Ibl

58
59

O0BEM TUpaMHUTBI

O06bEM upamMuIbl

N R R

OO o o o

o O o o

25




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

60
61

O0bEM nupamMuibl

O0BEM IpU3MBI

62
63

O0BbEM IpU3MBI

O0BEM IpU3MBI

I I SN SN

O O o o

o O o o

64

KonTpoapHas padora o teme "OO0bEMBI
MHOTOTPaHHHUKOB"

65

66

67

68

[ToBTOpEeHME, 0000IIEHNE
cucreMarusanus 3HaHuil. [loctpoenue
CE€YECHU B MHOTOI'PAHHUKE

[ToBTOpEeHME, 0000IIEHNE
cucTeMaTH3alvs 3HaHui. Beruncnenue
PaCCTOSIHUM: MEXKIY IBYMS TOUKAMH, OT
TOYKH IO MPSMOMA, OT TOYKH JI0
TUIOCKOCTH, MEXKIY CKPEIIUBAOIIUMUCS
PSIMBIMH

Hrorosas KOHTPOJIbHaA pa60Ta

[ToBTOpEeHnue, 06061EeHNE
cucreMaTHu3anus 3HaHui. Beruucnenue
YTJIOB: MEXIY CKPELIMBAOIIUMUCS
HOPSAMBIMH, MEKIY NPAMON U
IUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTJIOB
MCKAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOMIA/Ib TIOBEPXHOCTHU Chepbl

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIEeKTPOHHbBIE
uugposbie

oOpa3oBaTeJibHbIE

pecypchbl

BzanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomans cheps

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

HunuHapudeckas TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MOBEPXHOCTHU, OCh [IMJIMHIPUUYECKOMN
MMOBEPXHOCTHU

[unuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yromas 1 oCb;
oAb OOKOBOW U TOJTHON
IIOBEPXHOCTHU

N300paxeHne nUIMHAPA HA MIIOCKOCTH.
Pa3Béprka nununapa. Ceuenus
HUIMHAPA (TUIOCKOCTHIO, MapayuIeIbHON
WM NIEPIEHUKYISIPHOM OCH
WIHH]IPA)

Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn
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IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHMe U BepiInHAa,
oOpa3yromas 1 0Ch; IO OOKOBOM
Y MOJIHOM NTOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh

10

N300paxkeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MJI0CKOCTHI0, NapaIeIbHON
OCHOBAHHUIO, U INIOCKOCTHIO,
IIPOXOAALICH Yepe3 BEpLIMHY)

11

MHoOrorpanHuK, OIMCaHHBIA OKOJIO
cdepsl; cepa, BUcaHHAs B
MHOTOI'PaHHUK MJIU B TEJIO BPAIlEHUS

12

13

14

KomOunamwms ten BpareHus u
MHOTOT'PAaHHUKOB

[Tonsatue 00 00Béme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

O06bEM UIMHApa, KOHYyCa

15

16

OO6béM 1mapa u mIomaab cepol

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
CoOTHOIICHUS MEXKTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMaMHU MOAOOHBIX
Ten
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Konrtponsnas padora no remam "Tena

17 Bpamenus" u "O6beMbl Ten"

18 Bekrop Ha m10cKOCTH U B
IIPOCTPAHCTBE

19 CroxeHre 1 BEIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
PaznoxeHnue BekTopa 1o Tpém

21 HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena
Pemenune 3ama4, CBSI3aHHBIX C

22 IIPUMEHEHHUEM ITpaBWII JEUCTBUI €
BEKTOpaMHU
[IpsiMoyronbHas cucTeMa KOOPMHAT B

23 npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

24 VYron mexay BekTopamu. CkansipHoe
MIPOU3BEICHNE BEKTOPOB

25 Beruuciienue yrioB Mexty NpsIMbIMH U
IUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METOI ITPU
peIIeHIH TEOMETPHYECKUX 33124
KonrtponbHas pabora no Teme

27 "BekTopsl 1 KOOpAMHATHI B
pocTpaHcTBe"

)8 [ToBTOpEeHUEe, 06001IEHNE 1

CHCTeMaTHu3alus 3HaHUH. OcHoBHBIC
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¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEeHME, 0000IIEHNE U
29 cucreMaTusanus 3Haguii. OCHOBHEBIE
¢burypsl, pakThl, TEOPEMBI Kypca

IIaHUMETPUHN

[ToBTOpeHME, 0000IIEHNE U
30 cUcTeMAaTH3anus 3HAaHUH. 3a1auun
IUIAHUMETPUHU M METOJIBI MX PEIICHHUS

[ToBTOpEeHME, 0000IIEHNE 1
31 cUcTeMAaTH3anus 3HAaHUH. 3a1aun
IUIAHUMETPUHU M METOJIBI MX PEIICHHUS

[ToBTOpeHUE, 0600IICHNE 1
39 cucremaru3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca

CTEpPEeOMETpUH

33 WroroBas koHTpoJsibHAs paboTa

[ToBTOpeHue, 06001IeHNE 1

34
CHUCTEMAaTH3alysl 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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