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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCJIOBJIEHA MPAKTUYECKOHM 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIHUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
IPaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AMCHMIUIMH. PazBuTre y oOydaroumxcs
NpaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U pOJId MaTEMaTHUECKOTO MOJICIMPOBAHUs B HAYYHOM MO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOAUMBIX [UJIs aJanTalud B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblIUIeHHE, (HOpMUpPyEeMOEe NpPH H3YYEHHH OO0y4YaroIIMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaIbHOTO ObiTHsA, (dopMa
OTPaXEHUsI OKPYXAlOIIEero MHpa, YCIOBHUE YCIIEIIHOTO IO3HAHUS U aKTUBHOIO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTU.  OIepUpoOBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS



OJIHUM U3 TPpo(EecCHOHATHLHO BaXHBIX KAauecTB, IMOATOMY akKTyajbHa 3a/aya
dbopmupoBaHus y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTpus» Ha 6a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOAODKEHHUS  OO0pa3oBaHUS  TIO
CHEIUATBHOCTSAM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMMa mno reoMerpuu Ha 0a30BOM YPOBHE IIpeJHA3HAUYeHA IS
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniygecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cHelM(PHUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee IIyOOKO, eciin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHUAX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTikeHHe 1LeIuM OCBOEGHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHA  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opmMupoBaHMEe MNpPEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOMI

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
O BaXHEHUIIMX MATEMAaTHUYECKUX MOJEIISIX, MO3BOJIAIOUIUX OINHCHIBATh U
M3Yy4aTh Pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaThb Ha YEpTEkKax, MOJCNISIX U B
peaIbHOM MHPE MHOTOIPAHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIAMHU PEILCHHUS 3a/1ay Ha MOCTPOCHHS Ha M300paMeHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJeHUs B XOJE pELIECHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEP>KaHUEM;

e Pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIuXCs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUM, KPUTUYHOCTH
MBIIIJICHUS;



e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKMU3HCHHBIX CUTyalUsAX U NPU U3YUEHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapat Ui pEUIeHUs ~— NPaKTUKO-OPUEHTHUPOBAHHBIX  3a/ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEpPEOMETPHUH B Hayaje ero M3y4eHus 3a/1a4, pelaeMbIX Ha YPOBHE HUHTYUTUBHOTO
NO3HAHUs, U ONpENelIEHHBIM 00pa30M OpraHHW30BaHHAs paboTa Haja HUMH, 4TO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[Tpenmourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEeHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUaIlUXCS B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/1aHue
IPOCTPAHCTBEHHBIX O0Opa3oB M 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nganue oOpaza TPOBOJMUTCS C ONOPOM Ha HAIISAHOCTH, a
ONepUpPOBAaHUE 00pPa30M — B YCIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKaHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha ypOBHE CPEIHET0 00I1ero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSMU W HaBBIKAMHU OCYLIECTBIISUIOCH MOCJIEN0BATENBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
[apajuleJIbHble UM CKpeluBaroummecs npsamele. [lapajuienbHOCTE MNpsAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MAPAJUICIBHBIE TMPsSAMbIE B  IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: NapaJljIe/IbHBIE IINIOCKOCTH; CBOMCTBA MTapajlIesIbHBIX
mwiockoctell. Ilpocreiiue mpocTpaHCTBEHHbIE (GUTYPHI HA MJIOCKOCTH: TETPasap,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, TeopemMa O IIpPsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH JI0 MIIOCKOCTH, MPOEKLUs (PUTYPHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIYKJIbIE MHOTOTPAaHHUKM; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI;, MpsMas U HAKIOHHAs MpU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMHU/Ibl; TPAaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
MpaBWIbHAS MHPAMUJIA; NPABUIIbHAs TPEYroJibHas MUPaMHUAA W TPaBUIIbHBIN
teTpasap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus: Mpu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTU. DJEMEHTBl CAMMETPUU B MUPAMUIAX, TAPAIIIEIEIUIIEIaX, IPABUIbHBIX
MHOTOTPaHHUKAX.



Bbluncienue »IeMEHTOB MHOTOTPAHHUKOB: pEOpa, IHAaroHal M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMON TPHU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM ipu3Mel. [lmomans
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM MNHpaMHUABI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOIIEHUS MEXIAY IUIOMIAAIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KIIACC

Tena Bpamenust

[unnuHaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue HMAJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BeplIMHA, 00Opa3yrolias
1 OCh; TIJIOIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIme
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIOLIAJb MMOBEPXHOCTU CQeEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
10111 Chephl.

N3o00paskeHne Ten BpalleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJi0 cepsl; cepa, BIUCaHHAST B MHOTOTPAHHUK, WJTK TEJIO BPAIICHUSI.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomasas chepsl.

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TE.

Cedenus muwMHApa (MapaJuIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUsI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mockoctu U B ipocTpaHcTBe. ClIoKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YuCio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBwiio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsMoyroneHass cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaun B
KOOpAMHATax. YTojl Mekay BekTopamMu. CKalIApHOE INPOU3BEAECHHUE BEKTOPOB.



Breraucnenue YIJIOB MCIKAY IPAMBIMU U IINIOCKOCTAMM. KOOp,Z[I/IHaTHO-BCKTOpHHﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PeIICHUH, PACCYKICHU; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U
OTJIbIXa, peryJisipHas pu3nueckasi aKTHBHOCTH); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznuyHbiM  chepamM  TpoPECCHOHATBHON  NESTEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSHKEHUH BCEU MKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa HSKOJOTMUYECKUX Mpoldiem;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

IleHHOCTH HAYYHOTO NO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUA MUPa;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSA  OKpyJycaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue a1efcTBU:

e BBIABIIATH U XapaKTEPU30BaATh CYIICCTBCHHBIC MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpEJICICHUS]  TOHSATUN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPeoOpPa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIIbHBIE W OTPHUIATEIbHBbIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeYrs B (aKkTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH M IPOTHBOPEYUHIA,



e JeJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISTH AePUIUTHI HHOOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JJIs OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYypUpPOBaTh MHGOPMAIIHIO, TIPEICTABIATh €€ B Pa3IUYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Yuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

Oo0uenue:

e BOCIPUHUMATH U GOPMYJIHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHMUS



B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh IOSICHEHUS II0 XOJy PEIICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YyJIbTaT;

B X0JI€ 00CYKIEHU 3a7]aBaTh BONPOCHI IO CYIIECTBY O0CYKIAEMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOU Gopme popMyIupOoBaTh Pa3HOINIACHS, CBOM BO3PAKECHMUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  JKCIEPUMEHTA,
UCCJIETOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
C YYETOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4vecTBo:

MMOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHOW U MHIUBHIYaJIbHON
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH I€Jb COBMECTHOMU
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE€ MITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOM JEUCTBUS C IPYTHUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 06ecneuusarom Gopmuposanue
CMBLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C YIETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysbTara
pelIeHrs MaTeMaTUIECKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh [P PEIICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JIAHHBIX, HAUJEHHBIX OIMOOK, BHIABICHHBIX TPYAHOCTEH;

OLICHWBAaTh COOTBETCTBHE peE3yJibTaTa LEId U YCIOBUSAM, OOBACHATH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, IPSMas, INTOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX IPU PEIICHUU
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh NOHATUAMU: MAPAIIETBHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE TPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYI'PAHHBIA yTroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM YTroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmneprpoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHThl MHOI'OTPaHHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IIUpaMHIa; MPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaJJICIICTIUIIE bl ).

OmneprpoBaTh NOHATUSIMH: CEKyLIas INIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CtpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBITIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BuUA
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJTUTHUYECKHE METONbI TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYMCICHUE PACCTOSTHUN MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPH PEIICHUH
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYUCICHHUE YIJIOB  MEXIY
CKPEIMBAIOIIMMUCS TPSIMBIMU, MEXIYy TMNPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IIIOLAAA NOBEPXHOCTEH MHOIOIPAaHHUKOB (TMpU3MA,
NUpPaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUUCIISITH COOTHOLIEHHS MEXTy TUIOIIA MU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.



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

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEXKax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

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

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TEOpEM, amnmapaTa aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OnepupoBaTh MNOHATUSMH: LUJIUHAPUYECKAs IMOBEPXHOCTh, O0O0pa3yroliue
WIMHIPUYECKON OBEPXHOCTH; IMIIMH]IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOW OBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

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

Boruncnsate  00BbEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OmneprpoBaTh NOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(pepy U OMUCAHHBIN
okoJ10 cepsl; cepa, BiMcaHHAsT B MHOTOTPAHHUK WJTU TEJIO BPAILICHUS.

BbIYUCHIATE COOTHOIICHHSI MEXAY IUIOLIAASMU MOBEPXHOCTEH W 00BbEMAMHU
MOJOOHBIX TEJI.

N3o00paxaTh u3yyaemble (PUTYypbl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILLICHUS.



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

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpAMH, CKaJsIpHOE TMPOMU3BEACHUE, pACKIaAbIBaTh BEKTOP MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemwate mpocreiimme reoMeTpuyecKue 3a1add Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amauM Ha J10KA3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAXOKJEHUE F€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WM alrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IIPY PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIMTHL NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJYyYECHHBIE 3HAHHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
https://www.yaklass.ru/
1 BBenenmne B crepeoMeTpuio 10 1 https://resh.edu.ru/
[IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE i e
2 p pocTp " 12 1 https://resh.edu.ru/
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
Mebre oc https://www.yaklass.ru/
MEHINKYISIPHOCT IPSIMBIX H
3 PHICHA Vy P p 12 https://resh.edu.ru/
MIJIOCKOCTEH
https://www.yaklass.ru/
4 VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://resh.edu.ru/
https://www.yaklass.ru/
5 MHOrorpaHHuKu 11 1 https://resh.edu.ru/
https://www.yaklass.ru/
6 OO6BEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru/
https://www.yaklass.ru/
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 https://resh.edu.ru/



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypcbl
https://www.yaklass.ru/
1 Tena BpaieHus 12 1 https://resh.edu.ru/
https://www.yaklass.ru/
OO0BEMEI Tel 5 1 https://resh.edu.ru/
https://www.yaklass.ru/
BekTopbl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 https://resh.edu.ru/
TMoBTobeHIE. 0GOGLICHME https://www.yaklass.ru/
P ’ = o 7 1 https://resh.edu.ru/
CHUCTEMATHU3aINs 3HAaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 0



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcCHOBHBIE IIOHATHS CTEPEOMETPUU:
TOUKa, MpsiMasi, MJI0CKOCTb,
npoctpancTBo. [IpaBuna n3obpaxeHus Ha
PHUCYHKaX: H300pakeHUs IIJIOCKOCTEH,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB),
CepeIHbI OTpe3Ka

IlonsTus: NepeceKarommecs 1mI10CKOCTH,
Nnepecekarommecsa npsamas 1 rmiIoCKOCTb

Bxonanas KOHTPOJIbHAsA pa60Ta

PabGora Hag ommOkaMu. 3HaKOMCTBO C
MHOTOTpaHHUKaMH, U300pa’keHne
MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha
MPOEKIIMOHHBIX YepTekKax

Hauanpubie cBeienus o kyoe u
MAPAMUIE, UX Pa3BEPTKU U MOJECIIN.
CeueHust MHOTOIPaHHUKOB

HauanbHble cBefieHHs 0 Kyoe u
MMAPAMUE, UX PA3BEPTKU U MOJECIIHN.
CeueHnst MHOTOTPAaHHUKOB.
[TpopmunrMYM




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

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

11

12

13

[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUHU U CIECACTBUS U3 HUX

ITousTHE 00 AKCHOMATHYECKOM
MOCTPOSHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CJICACTBHUS U3 HHX.
[IpobmMunMyMm

B3anMHOe pacnosioxkeHUE MPSIMBIX B
MIPOCTPAHCTBE: MepeceKaronuecs,
napajuieJIbHble U CKPEIIUBaIOLIUECs
npsiMbIe

[TapayieabHOCTB IMPSMBIX U IUIOCKOCTEH
B [IPOCTPAHCTBE: NMAPaJUICIIbHBIE IIPSIMBIC
B [IPOCTPAHCTBE; ApaJUIEIIBHOCTD TPEX
IIPSAMBIX

[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEN
B IIpocTpaHcTBe: [lapannensHoCTh
IIPSIMOM U INIOCKOCTH

14
15

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16

Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE




[TapamienbHOCTD IIJIOCKOCTEM:

17 napasuieJIbHbIe MII0CKOCTH.
[TpopmunIMYM

18 CaoiicTBa napayyIeIbHBIX MIOCKOCTEH
[IpocTefinve mpocTpaHCTBEHHbBIE

19 (buUTryphl Ha INIOCKOCTHU: TETPAIP, KYO,
napasuiesienumne/

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenuii
KoHntpoinbhas padorta mo teme "lIpsmbie

22 Y TJIOCKOCTH B IIPOCTPAHCTRE.
[TapaniaenbHOCTh NPSAMBIX U IIOCKOCTEHR"
Pabora Hag ommbKamu.

23 [IepnieHIUKYIAPHOCTD NPAMOU U
IUIOCKOCTH: MePIEHANKYIISPHbIC TPSIMbIE
B IIPOCTPAHCTBE

24 [IpssmMble napasenbHble U
NEePIEeHIUKYIISPHBIE K IIOCKOCTH

o5 [IpsimMble mapanienbHble U
NEePIEeHIUKYIISPHBIE K IIOCKOCTH

26 [Ipu3Hak nepneHAuKyIspHOCTH IPSIMOU
U mockocTu. IpopmuanmMym

27 [Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU
U TUIOCKOCTH

28 TeopeMa 0 IpsIMOM NEPIIEHAUKYIISIPHOU
IJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU

IJIOCKOCTH




30

TeopeMa 0 psIMOM ITEPIIEHAUKYIISIPHON
wiockocty. [IpopmMunMym

31

32

33

[lepneHiuKynsIip ¥ HAKJIIOHHBIE:
paccTosiHue OT TOYKHU 10 INIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH

[leprieHauKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

HepHeHI[I/IKYHﬂp W HAKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

34

[TepnieHIUKYISIp ¥ HAKIIOHHBIC:
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE OT MPSIMOU JI0 TFIOCKOCTH.
[TpodpmunEMYM

35

VYTIbl B IPOCTPAHCTBE: YIOJI MEXAY
IIPSIMOM M TNIOCKOCTBIO

36

37

JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYTPAHHOI'O yIJla
JIByrpaHHBIN yroJl, TMHENHBIN yroil
JIBYTPAHHOI'O yIJla

38

[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:
NpU3HAK HEPIEHIUKYIAPHOCTH IBYX
IIJIOCKOCTEMN

39

[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:
MPU3HAK NEPIEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN




40

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
MPU3HAK NEPIEHIUKYISIPHOCTU ABYX
miockoctert. [IpobMuanMyM

41
42

TeopeMa 0 TpEX nepHneHAUKYIAPax

Teopema o Tpéx nmepneHAUKYIIpax

43

44

45

46

47

TeopeMa 0 TpEX nepHneHAUKYIAPax

KonTponbhas pabota no remam
"IlepneHUKYISIPHOCTD MPAMBIX U
iockocTe" u "Vl Mexay IpsIMbIMU
U TI0CKOCTSIMU"

PaGora Hag ommbOkamu. [Torsarue
MHOTOTPaHHHKA, OCHOBHBIC 3JIEMEHThI
MHOTOT'PaHHHKA, BBITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTPaHHHKA

[Tpusma: N-yrospHas npu3Ma; rpaHu v
OCHOBaHUs IIPU3MBL; IIpsIMast U
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAS
MOBEPXHOCTh pU3Mbl. [IpopMuHIMYyM

[Tapannenenunesn, NpsMOYTOIbHBIN
napajuleeuIes U ero CBOMcTBa

48

[Inpamuia: N-yrosgpHasi TMpaMuIa, TPaHu
Y OCHOBaHUE MHUpaMubl; O0KOBas U
IIOJIHASL [IOBEPXHOCTH IIMPAMHU/IBI;
[IpaBUJIbHAS U YCEUEHHAS IUPAMUIA

49

[IpaBrIBHBIE MHOTOTPAHHUKU: TOHSATHE
IIPaBUIIBHOTO MHOTOI'PAaHHHUKA,;
IIpaBUJIbHASA NIPU3Ma U NIPABUJIbHAS




nyupamujia; IpaBujibHas TPEyrojabHas
NUpaMujia ¥ MpaBUIbHBIN TeTpadap; KyO

IIpencrasieHue o NpaBUIBHBIX

50 MHOTOTpPAaHHHUKAX: OKTAdp, JOJACKA P U
ukocaxap. . [lpopmuanmMym
CuMmMmeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, MPSIMOH,

o1 IJIOCKOCTH. DJIEMEHThI CHMMETPUU B
nupaMuIax, napauiesienumne1ax,
NPaBUIBHBIX MHOTOIPAaHHUKAX
Berruucnenue 31eMeHTOB

52 MHOTOI'PaHHHUKOB: pEOpa, JuaroHau,
yribl. [IpopmMuaIMYM
[Tnomans 60KOBOI MOBEPXHOCTU U

53 HOJIHOM MOBEPXHOCTH MPSIMOI IPU3MBI,
IUIOIAAb OCHOBAHUA, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSAMON TPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U

54 MOBEPXHOCTH MPaBUIbHOW MUPAMU/IBI,
TeopeMa o IUIoIAA1 G0KOBOM
MIOBEPXHOCTU YCEUEHHOU MTUPAMUIBI

55 KonTponbHas pabora no teme
"MHororpaHHuku"

56 Pabora nag ommbOkamu. Ilonsarue o0
00BEMeE

57 O06wém nupamusl. [IpopMuauMym

58 O0BEM mupamMuIbI

59 O0BEM TUpaMHUTBI




60

O06BEM nupamMuIb1

61
62

O0BEM TIPU3MBI

O06BEM pu3MBbI

63

64

O06BEM pu3MBbI

KonTtponbhas padota mo teme "O0bEMbI
MHOTOTPaHHUKOB"

N R e

65

Pabora nag ommbkamu. IloBropenue,
000011IeHrEe CHCTEMATU3AIUS 3HAHUH.

[TocTpoeHue ceueHnii B MHOrOTpaHHUKE.

[TpopmunEMYM

66

[ToBTopenue, 0600IEHNE
cucTeMaru3alys 3HaHu. Berancienne
pacCTOSTHUMN: MEXKY IBYMS TOUKaMHU, OT
TOYKH JI0 MPSIMOM, OT TOYKH J0
IIJIOCKOCTH, MEK]1y CKPEIMBAIOIIUMHUCS
PSIMBIMU

67

68

Wrorosas koHTposibHas paboTa

Pa6ora nag ommbkamu. [ToBTOpenue,
0000111eHIe crcTeMaTU3allus 3HaHUH.
Brruncnenue yrios: Mexay
CKPEIIUBAOIIUMUCS TIPSIMBIMHU, MEXKTY
MPSIMON U TUTOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O
I[MPOT'PAMME

68




11 KJIACC

Ne ni/n

Tema ypoka

Cdepa u map: ueHTp, paauyc, iuamerp;
IO IOBEPXHOCTH CHEPHI
BsanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

BxonHas koHTposbHas paboTa.
N3o6paxenue chepsl, mapa Ha
mmockocTu. CeueHus mapa

Pabora Hag ommoOKamu.
[ummaapudeckas TOBEPXHOCTb,
oOpa3zyromue NUINHIPHIECKOM
MOBEPXHOCTH, OCh IWIHHIPUIECKOIH
noBepxHocTu. [IpopMuHIMYyM

[unwaap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh;
IUIOIIA s OOKOBOM M IOJHOM
noBepxHocTu. [IpopMuHuMYyM

N300parkeHre HUIMHAPA HA TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus
HMIMHIPA (TUI0CKOCTHIO, MapaiiebHON
WA TIEPIICHANKYIISIPHOI OCH
UATUHIPA)




Konnueckas noBEpXHOCTB,
o0pa3yronye KOHUYECKOn
IIOBEPXHOCTHU, OCh U BEpIIUHA
KOHUYECKOW ITOBEPXHOCTHU

Konyc: ocHOBaHue U BepIlMHAa,
o0pa3yrolas U 0Ch; IJIOMAAs OOKOBOMA
U TIOJTHOM MTOBEPXHOCTH.
[TpodpmMuHEMYM

VY ceu€HHbI KOHYC: 00pasyromue u
BbICOTA, OCHOBAaHHUA U OoKoBas
IIOBEPXHOCTH

10

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KOHyca
(TII0CKOCTHI0, MapalIesIbHON
OCHOBAHHMIO, 1 INIOCKOCTEIO,
MIPOXOJAIIEeH Yepe3 BEPIINHY)

11

12

13

KomOunamus ten BpaiieHus u
MHOTOTpaHHUKOB. [IpopMuHMYM
MHoOrorpasHHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIMcaHHAS B
MHOT'OTPaHHUK WJIU B TEJIO BpalCHUS
Ilonsarue 06 066EMe. OCHOBHEIE
CBO¥icTBa 00BEMOB TEI

14

15

O06bEM UIHHpA, KOHYCA.
[IpopmuaMyMm

O06BEM mapa u rwiomaas cheps

16

[TogoOHbIE TENa B MPOCTPAHCTBE.
COOTHOIIEHUS MCXKAY IIomaaiaMu




MMOBEPXHOCTEH, 00BEMAMHU MTOAO0HBIX
Ten

KonTponbHas padora no temam "Tena

17 Bpamenus" u "O6beMbl Ten"
Pabota nax ommbkamu. BekTop Ha

18 IJIOCKOCTH M B TIPOCTPAHCTBE.
[TpodpmMuHEMYM

19 Crno>xeHue v BBIYHTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Paznoxenune BekTopa 1o Tpém

21 HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napaienenunena. [lpobpmunnmym
Pemenune 3ama4, CBSI3aHHBIX C

22 IIPUMEHEHUEM IIPaBUJI JEUCTBUM €
BEKTOpaMH
[IpsiMoyTonbHAs ccTeMa KOOP/IMHAT B

93 npoctpancTBe. KoopamHaTer BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAUHATAX.
[IpopmuarMyM

24 VYron mexay Bekropamu. CkanspHoe
MIPOU3BEICHNE BEKTOPOB

25 Brruncnenue yrioB Mex 1y NpsSMbIMH U
miockocTsmMu. [IpopmuHIMYM

26 KoopanHaTHO-BEKTOPHBIN METOJI ITPU
peIIeHIH TEOMETPHYECKUX 3a1a4
KonTponbHas pabota mo Teme

27 "BexTophl 1 KOOpAMHATHI B

npocrpaHcTae”




Pabora Hag ommbOkamu. [loBTopenue,
000011IeHNE U CUCTEMATU3ALMS 3HAHUH.
OcHoBHBIE GUTYPBI, (PAKTHI, TEOPEMBI
Kypca mianuMerpud. [Ipo¢pmuanMyM

28

[ToBTOpeHUE, 06001ICHNE 1
29 cucremaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca

TUTAHUMETPUH

[ToBTOpenue, 0600mIEHNE 1
30 cUCTEMAaTH3aWs 3HAHUNA. 3a1aun

TUTAHUMETPUHU B METOJIbI UX PEIICHHS.
[IpopmunrMyMm

[ToBTOpenue, 0600MICHNE 1
31 cucreMaTmu3anus 3HAHWH. 3aﬂa‘II/I
ITAaHUMETPHUHN U MECTOABI UX PCHICHUA

[ToBTOpeHue, 06001IeHNE 1
39 cucreMarusanus 3HaHui. OCHOBHbIE
¢burypsl, pakTel, TEOPEMBI Kypca

CTepPeOMETPUH

33 HToroast KOHTpoJIbHASA paboTa

Pa6ora Hax ommbkamu. [loBTopenue,
34 0000IIeHNE U CUCTEMaTH3aIHs 3HAHUH.

[TpodmuaMYM

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

34







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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHUYECKOTO aHaJIn3a, TeOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u
npyrue, AknronepHoe obmectBo «M3matenscTBo «IIpocBemnieHues

* MaTeMaruka: anredpa 1 Hauajla MaTeMaTUYECKOro aHaiau3a, reomerpus, 10
kiacc/ Mopakosuu A.I'., Cmupnosa .M., O0111ecTBO ¢ OrpaHUYeHHON
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* Maremaruka: anredpa v Hadajga MaTeMaTUYECKOTO aHau3a, reomeTpus, 11
kiacc/ Mopakosud A.I'., CmupnoBa .M., Cemenos I1.B., O6miectBo ¢

OorpaHn4eHHON 0TBETCTBEHHOCTHIO « IOl MHEMO3NHA»

METOINYECKHUE MATEPHUAJIBI 1JIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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