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HOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «l'eomerpusi» 6a30BOro ypoBHS st
obOyyaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE:

1. ®enepanbhbiil 3akoH «O6 ob6pazoBanuu B Poccuiickoit @eaepaunun» ot 29

nekadbps 2012 romga No273-D3;

2. ®enepanbHBI 3aKOH O BHECEHUU WM3MEHEHHH B (enepanbHbiil 3aK0H «O0
oOpazoBanun B Poccuiickoit ®Denepanunm» (ot 29.12.2012 Ne273-03 «O6
obOpazoBanuu B Poccuiickoit denepannny) ot 14.07.2022 No 295-D3;

3. ®enepanpHblii  00pa3oBaTedbHBIN rocymapcTBeHHbIM ctangapt COO,
YTBEPKJICHHBIN ITprKa3oM MuHucTepcerBa npocseuienus Poccuiickon denepanuu
oT 12 mas 2022r.Ne732;

4. @enepanibHasg  oOpa3oBaTelbHas ~ MporpamMma  CpeAaHero  oOiero
oOpa3oBaHus, YTBEpXKJCHHAas  NpPUKAa3oM  MUHHUCTEpCTBA  MPOCBEIIEHUS
Poccuiickoit @enepannu ot 18 mast 2023r. Ne371;

5. [locTanosnenue I'1aBHOTO TOCYAapCTBEHHOTO CaHUTapHOTO Bpaya PO ot 28
ceHTsa0pss 2020r. Ne28 «O6 yrBepxkaenun canutapHbix npaswin CIT 2.4.3648-20
«CaHUTapHO->TUAEMHUOJIOTUYECKHE TPeOOBaHUA K OpPraHHU3alMsM BOCHUTAHUS U
oOy4YeHHMsl, OTAbIXa U 03I0POBIICHUS JIETEH U MOJIOCIKIY;

6. [locranoBnenue ['MaBHOrO TOCYIapCTBEHHOTO CaHUTAapHOTO Bpaua PO ot 28
auBaps 2021r. No2 «OO6 ytBepkaeHWU caHUTapHBIX TpaBuil u HOopM CanlluH
1.2.3685-21 «l'urneHuvyeckue HOPMATUBBI M TpeOOBaHUS K OOECIICUCHHIO
0e3omacHOCTH U (MIu) 6€3BPETHOCTH IS YeoBeKa (PaKTOPOB Cpeabl OOUTAHUSY;

7. Ilpuxa3z munucrepcTBa npocsemenus PO ot 22 mapra 2021r. Nell5 «O6
ytBepkaeHnn llopsimka opraHu3anud W OCYIIECTBIEHHS 0Opa30BaTeIbHOM
JESTENBbHOCTH TI0  OCHOBHBIM  O0IIeoOpa3oBaTeNbHBIM  MporpaMmMaM  —
o0Opa3oBaTeapbHbIM IpOrpaMMaM HayajdbHOTO OOIIEr0, OCHOBHOIO OOILEro Hu
CpeIHero 00IIeTo 00pa30BaHUSY.

8. YcraB MBOY «Hukonbckas cpenuss 001meodpa3oBarenbHas MKoIa.

9. OcHoBHasi oOpasoBarenbHas MpOTpaMMa CPETHETro OO0IIero oO0pa3oBaHUS
MBOY «Huxonwsckas COIy;

Peanuzanusa  mporpammbl  oOecrieuMBaeT — OBJIAQJACHUE  KIIOYEBBIMU
KOMIIETCHIIMSMH, COCTABIIAIOIIMMHU OCHOBY JJIi CAMOPA3BUTHUS M HENPEPHIBHOTO
00pa3oBaHus, 1IEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHUA JIUYHOCTU 00YYaIOIINXCS.



HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpUM Ha YPOBHE CpEIHEro oO0IIero
oOpazoBaHusi OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTaTOB OOYYEHHUSI T€OMETPUM B HAINPaBICHUU JIMYHOCTHOTO
pa3BuTHs OOywaromuxcsi, (QopMuUpoBaHUS (YHKIMOHAIBHOW MaTeMaTHYeCKOU
IPAaMOTHOCTHU, U3YUYEHHUSI JPYTUX YUEOHBIX TUCHUIUIUH. Pa3BuTre y o0ydaronmxcs
MPaBUJIbHBIX TPEACTABICHUM O CYIIHOCTH U TMPOUCXOXKJICHUH T€OMETPUUECKUX
a0OCTpaKIUif, COOTHOIICHUH PEATHLHOTO W HJICATIBHOTO, XapakTepe OTPaKEHUs
MAaTEMATUYECKOW HAYKOW SBJIEHUM M IIPOLECCOB PEAJBHOIO MHUpPA, MECTE
T€OMETPHUH B CUCTEME HAyK M POJIM MATEMAaTHUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHWM U B MIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUallluXCs, a TaKXe KA4deCTB MBIIUICHHUS, HEOOXOIUMBIX Ui aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcss OJHUM W3 0a30BBIX MPEJAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHUs, TaK Kak OOECIEYHMBACT BO3MOXHOCTb H3YUCHHsI Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jloruueckoe wbIlUIeHHE, (GOPMHUPYEMOE TPU HM3YyUYEHUU OO0YyYaIOIIUMHUCS
MNOHSITUMHBIX OCHOB T€OMETPUHU U TTOCTPOEHUH IETTOYKH JIOTHUECKUX YTBEPKICHUMI
B XOJ€ pEIICHHs TeOMETPUYECKHX 3ajlady, YMEHHE BBIBUTATh U ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a/7a4 €CTeCTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpHueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIacTAX NESITENbHOCTH uenoBeka. OpHeHTalus 4YeJoBeKa BO BPEMEHH U
POCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro CONHAIBHOTO OBITHS, dopma
OTPa)KEHUSI OKPYKAIOLIETO0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHAET pa3Hble BUABI yU4EOHOW U TPYMOBOH NEATEIHLHOCTH,
ABIISIETCS OJHUM W3 TPO(ECCHOHATbHO BAXKHBIX KAdyeCTB, MOITOMY aKTyajbHa
3amaya (popMUpOBaHMS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIICHUS Kak
Pa3HOBUAHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON AEATEbHOCTH 10 MHOTUM HAMPABICHUSIM.

Ilens ocBoeHus mporpammbl ydeOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypoBHE 00yueHuss — oO0meoOpa3oBaTebHOE U OOMIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcs  4yepe3  oOecleueHHe  BO3MOXKHOCTH  NpPUOOpETeHHs U
WCMOJIb30BAHUS CHCTEMATHYECKUX T€OMETPUYECKHX 3HAHUW W  JICUCTBUH,
crielu(PUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEUIHOTO MPOJIOKEHUsT 00pa30oBaHuUs
M0 CHEUUATHOCTAM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTOJIb30BAaHUEM I'€OMETPUH.

[Iporpamma no reomeTpuu Ha 0a30BOM YpPOBHE NIpeAHA3HA4Y€HA st
00y4JaroluXcs CPEeIHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIIBHBIX 3aTPYTHECHUM



Ha YpOBHE OCHOBHOTO 001ero oopaszoBanusi. Takum oOpa3om, oOydaroniecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MAaTEMATHUYECKUE YMEHHUS, CBS3aHHBIC
co crneuuPukod TeoMeTpUM U HEOOXOJIUMbIC [Jisi >KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3YyYUTh I€OMETpHUIO Ooee
IyOOKO, €ClIi B JaJIbHEHIIIEM BO3HUKHET HEO0OXOJUMOCTh B T€OMETPHUYECKUX
3HaHUSAX B MPOGECCUOHATILHON JIEITEIIbHOCTH.

JlocT>KeHUE 1€MW OCBOGHHSI TIPOrpaMMbl OOECIIEUMBACTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHBIMM 3aJayaMyd  OCBOEHHUSI  Kypca
«I"eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax siBIsStOTCS:

e (QopMHpOBaHHE TPEACTABICHUS O TEOMETPUU KAaK YacTH MHUPOBOU

KYJIbTYpPbl U OCO3HAHHE €€ B3aUMOCBS3U C OKPYXKAIOIIUM MUPOM;

e (QopMHpOBaHHE TPEACTABICHUS O MHOTOTPAHHHMKAX W TejlaxX BpallCHUs
KaK O BOKHEUIINX MAaTEMAaTUYECKUX MOJECISIX, MO3BOJISIONIUNX OMUCHIBATH
Y U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMHpOBaHWE YMEHHUs paclliO3HaBaTh Ha 4YepTekax, MOJEIAX U B
peasbHOM MUPE MHOTOTPAHHUKY U TeJla BPalleHUS,

e OBJAJICHHE METOJIaMH DPEIICHUS 3aJlay Ha MOCTPOEHUs Ha M300paKeHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUAMH O
MHOTOTPaHHUKAX U TeJIaX BpalIeHUSI U UX OCHOBHBIMH CBOMCTBaMU;

e OBJQJCHHE  AJITOPUTMAMH  pEIICHHs  OCHOBHBIX  THUIIOB  3aJady;
dbopMupoBaHUE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKa3aTelIbHbBIC
pacCy>KIeHusi B XOJ€ PEIICHHS CTePEOMETPUUYECKHX 3aj]ad MU 3aj1ad C
IPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUICEKTYallbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
oOydJarommxcs, TMO3HABAaTEIbHOM  aKTUBHOCTH,  HCCIEAOBATEIBCKHUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS;

e (dopmupoBanue G yHKIIMOHATBHON IPAMOTHOCTH, peJeBaHTHOM
FEOMETPUM: YMEHHUE paclo3HaBaThb MPOSBICHUS T'€OMETPUUECKUX
MOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEANbHBIX >KU3HECHHBIX
CUTyallUsiIX W TMpPU U3YYEHUU APYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OPMYIHpOBATH HMX Ha S3bIKE
T€OMETPUM U CO3aBaTh T€OMETPUUECKUE MOJIEIIH, TPUMEHATh OCBOCHHBII
FEOMETPUYECKUN anmapaT JUisi PEeUIeHUus MNPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MMOJYYCHHBIE PE3YyJIbTATHI.

OTAMYUTENBHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIISIETCS BKIIIOYEHUE B KypC
CTEPEOMETPUM B Haualle €ro u3Yy4YeHHs 3aJay, pelIaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUA, U ONPEACIEHHBIM 00pa3oM OpraHU30BaHHAs paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT Pa3BUTUIO JIOTUYECKOIO U MPOCTPAHCTBEHHOTO



MBIILJIEHUSI, CTUMYJIUPYET NPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YYEHUIO IIPEIMETA.

[Ipennoutenue oTAAETCS HAIISIAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yyalIuxcsi B Kypce CTEpEeOMETpUM NPOBOJAUTCSA 3a CUET pelleHus 3aJad Ha
CO3JaHMe  MPOCTPAaHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHUE
pocTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a MPOBOJUTCS C OMOPOM Ha
HarJsIHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HATJIITHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJITHOTO COJIepKAHUS.

OcHoBHBIE cozepikarenbHble TMHUU Kypca «['eomerpunm» B 10—-11 kimaccax:
«MHororpanHukmny, «[IpsiMble U MIIOCKOCTU B MpOCTpaHCTBe», «Tena BpaieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHcTBey. DopmMupoBaHue JOTUYECKUX YMEHUM
pacnpenensiercss He TOJBKO IO COAEp)KaTeIbHbIM JIMHUSM, HO U IO TrojAam
oOy4eHHMsI Ha YPOBHE CpeJIHEro 0011ero oopa3oBaHus.

Copnepxanue o0pa3oBaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM pPe3ylibTaTaMm
OocBOEHHMsl palouell mporpamMmbl, pacHpeleN€HHbBIM IO TrojJaM O00y4eHwUs,
CTPYKTYpUPOBAaHO TakUM O0pa3oM, 4YTOOBI OBJIAJJIEHUE TIE€OMETPUUYECKUMHU
HNOHATHSIMHU Y HaBBIKAMH OCYILECTBIIIOCH IOCIEAOBATEIBHO U IOCTYIIATEIBHO, C
COOJIIO/IEHNEM MPUHIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHUX INpEACTAaBICHUN 00YyYaroIMUXCs, paciiupss U
yrayosss e€, 00pa3yst MpoYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha usydenue reometpun oTBoAuTCA 2 4yaca B Heaento B 10 kiacce u 1 yac B
Hezeno B 11 kimacce, Bcero 3a 1Ba roga ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajulejbHble WM CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh IPSAMOUW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJI MEXAY NpPsIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  mockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
TUIOCKOCTH: TE€TPAdIP, KyO, Mapaiesenunea; NoCTpOSHUE CEeYEeHU M.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, IIpsMbBIE IapajulelIbHbIE U MEPHEHAUKYISAPHBIE K IUIOCKOCTH,
[IPU3HAK MEPIECHAUKYJISIPHOCTH IIPAMOM M IUIOCKOCTH, TeOpemMa O MpAMOU
NEPHEHIUKYIAPHON IIOCKOCTH. YTIBI B IPOCTPAHCTBE: YroJl MEXKIY INPsSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT MmpsAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK NEPHEHAUKYJSAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsAiTHE MHOTOIpaHHUKA, OCHOBHBIC JIEMEHTHI MHOI'OTPAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yCeu€HHasi NUpaMuja. OJIEMEHTbl NpU3Mbl W nupamuiabl. [IpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIa W TNPABUIbHBIN
teTpa3p; KyO. IlpencraBneHue o NpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadp,
noneKa’ap v ukocasap. CeyeHus Npru3Mbl U TUPAMULBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeIuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, [MaroHalid, YIJIbL.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOIAAb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMOM HPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

HunuHaapudeckast MMOBEPXHOCTD, obOpazyrorniue UTUHAPUICCKON
MOBEPXHOCTH, OCh IWJIUHIPUYCCKONW TMMOBEpXHOCTU. [{uamHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKON moBepxHOCTH. KoHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONaAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: 1meHTp, paauyc, IUaMeTp; IUIOHIAAb MOBEPXHOCTH CQeEphl.
Bsaumuoe pacrnonoxenue chepbl U MIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
II0IIAb ChEephI.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJIO
BpAaIlCHUS.

[Tonsitre 060 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Tenl. Teopema 006 00béMe
MPSMOYTOJILHOTO TMapajuienienumena u cienctBus w3 He€. OO0BEM HUIUHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiMHApa (MapajiieIbHO U TNEPHEHIUKYISIPHO OCH), CEUYEHUS
KOHyca (MapajijieTbHOE OCHOBAHUIO W MPOXOASIIEE 4Yepe3 BEpIIMHY), CEUCHHS
mapa.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHcTBe. Cl0oXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4Kciio. PazioxeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapawienenunena. PemieHue 3agad, CBSI3aHHBIX C
MPUMEHEHUEM TIpaBuUi JAeHcTBUM ¢ Bekrtopamu. IIpsiMmoyronpHas cucrema



KoopauHaT B mpocTpaHcTBe. Koopaumnatel Bektopa. [lpocreiimme 3amauu B
KOOpJMHATax. Yron Mexay Bekropamu. CKalspHOE NpOU3BEIECHUE BEKTOPOB.
Bbrunciienre yriioB MexJy OpsIMbIMH M TJIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUU T€OMETPUUYECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepUu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMNPOCHI W TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKONW MAaTEMAaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  ITOBEJICHMS,
CBSI3aHHOTO C TIPAKTHYECKUM IIPUMEHEHHEM JOCTHKEHUN HAYKH U JIESATEILHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAsS ICTCTUKY MaTeMaTHUYCCKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCTIIPUMMYHUBOCTHIO K MATEMaTUUYECKHUM aCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYeCKHEe 3HAHHUS B
HWHTEpecax 370poBOro U 06e30macHoOro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); dbuszmgecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHOM
JNEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W e€ MPUIIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymieit mnpodeccuu U pealn30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IIJIaHBI;



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKoJI0rnYecKoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYpPbI, IOHUMAaHHUEM BIUSHUS
COIMAIIEHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpenmbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpHEHTaIMeld Ha TPUMEHCHHE MAaTeMaTWYeCKMX 3HAHWWA IS pPEUIeHUs 3anad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd MW  OOIIECTBCHHOW TNPAKTUKH, IOHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJBTYPOH KaK CpEJCTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO M HCCIENOBATENbCKYIO JESTENIbHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS IMPOrpamMMbl Y4eOHOTO TpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCAIbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvle  Oelicméus,  0becneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCcO8 obyuaruuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJCanowe20  Mupa,  NpUMEHeHUue  JI02UYEeCKUX,
uccie008amenbCKux onepayutl, yMeHuu pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHICCKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYITHPOBATH
OTIpeJIeICHNs]  TIOHSATUH;  YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM I BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTHUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
yTBEPXACHUN (IIPSAMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crnoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pElIeHHs, BbHIOUPATh Hauboyiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MWHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOsIeMy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJIUTH CaMOCTOSITENIbHO CIUIaHWPOBAHHBIN HKCIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SIBJIEHUS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, HCCIEAOBaHUs, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOTHO3UMPOBATH BO3MOXKHOE pPa3BUTHE Ipoliecca, a TaKXKe BbIIBUIATH
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBIIBJIATH JeDUUUTH HUHOOPMALMU, JAHHBIX, HEOOXOIUMBIX IJii OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIHIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, PEACTABNIATH €€ B pa3sNuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMYyHUKamu@Hble  Oelicmsus, obecnedusarom

cpopmMuposanHocmes CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JaBATh MOSICHEHHUS II0
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJieMbl, pelIaeMon 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbIE HA TIOUCK
pElIEHNs; COMOCTABJISATh CBOM CYXIEHHUS C CYKICHHSIMH JPYTHX
YYaCTHUKOB JHAJIOra, OOHApYKMBATh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPe3eHTAIMU 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTBLHON paOOThI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOW JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThI, pacrpenemnsaTh BUABI padoT, JOTOBApUBATHCS, OOCYKAATh IMPOIIECC
¥ pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B ITPYIIIOBHIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOODJAMHUAPOBATh CBOW JCHCTBUS C JPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT O KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanrohvlie  pezynamusnvle  Oelicmeusl, obecneuusaiom

dopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3a]auH, BEIOMPATh CIIOCO0 pPEeIICHUS
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMHU IIO3HABAaTCIbHOW pe(dIIeKCMW KaKk OCO3HAaHHS
COBEPIIAEMBIX JCHCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII IIpoliecca H
pe3yibTaTa pelieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPbHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTUBBI B JIESATECIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTUIKEHHSI WIM HEIOCTHKECHHS PE3YJbTaTOB JESTEIBHOCTH,
HaXOJUTh OLIKOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBbTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsAMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CICACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: TTAPATUICIIBHOCTD U MEPIEHANUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo NBYrpaHHOTO YIJIa; JMHEWHBIA YroJl JIBYTPaHHOTO YIJja; TpajayCcHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMHaa; TpHU3Ma,
IPSMOYTOJILHBIN TTapajuieNieNuIe1, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BHIOMpass  OCHOBaHUSA  JIS
Kiaccupukaruy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TTOCTPOCHHS CEUCHUN, UCIIOIB3YS METO/ CJIC/IOB.

Ctpoutrh CceYeHMsI MHOTOIPAHHMKOB METOJIOM  CJICJOB,  BBIMOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHCYHKOB IMPOCTHIX OOBEMHBIX (DHUTYpP: BHU
CBEpXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, NPUMEHSS U3BECTHBIE AaHAJUTUYECKHE METOJbl NPH PEIICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7a4 Ha BBIYUCIICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAXO0XKAECHUE TEOMETPUUECKUX BEJIMYHH 110 00pasiaM uJIu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl NpPH PEHICHUHU
CTAHIAPTHBIX MaTEeMaTHYECKMX 3a7ad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TIPSAMBIMH, MEXIYy MNPsIMOM U IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, JIByTPaHHBIX YTJIOB.



Boruncnsats 00BEMBI U TUIONIAA TMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOIAISIMU TTOBEPXHOCTEH, 00BbEMaMU TOOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OCh U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (DUTYPBHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue (QakThl JJISI PEHICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEAnoiaralolMX HECKOJIBKO IaroB PELICHUs], €CJIU YCIOBUSA MPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATr  mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallUM W NPUMEHATh WU3YUYCHHBIE IMOHATHS B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TEOMETPHUM, WCCIEN0BATh IIOCTPOCHHBIE MOJEINU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IWIMHJIPUYECKON  TMOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  TOBEPXHOCTH,
oOpa3yrolue KOHUYECKO OBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3aiMHOE pacroioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAHHE CEIrMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMKM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
FEOMETPUUECKUX TEJ C MpUMEHEHUEM (HOPMYIL.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYypbl OT PYKH U C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBATH HWH(MOPMALHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPeJCTABICHHYIO0 Ha 4YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO Napasuiesienuneaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJ MEXIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOI MEXAY
BEKTOpaMH, CKaJSIPHOE NPOM3BEICHHUE, pACKIAAbIBATh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (akThl I PEIIEHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJaralinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiline reoMeTpuyYEcKHe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJCHUE TEOMETPUUYECKUX BEIIMYUH MO 00pa3IaM Wik aaropuTMam, MpUMEHss
M3BECTHBIE METO/IBI ITPY PELICHUM CTaHAAPTHBIX MaTEMaTUUECKUX 3a1a4.

[IpumeHaT, mpocTeiliMe NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoAMTE TpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUM W NPUMEHATh HM3YUYCHHBIE TMOHATHS B IMPOLECCE ITOMCKA PELICHHS
MaTeMaTu4eckd CHOpMyTUPOBAHHON TPOOIEMBI, MOJICIUPOBATH PEATbHBIE
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATHI U TEOPEM, amnmnapara aireOphl; pemarhb
MPAKTUYECKUE 3a]1a4, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IJIOCKOCTH B TPOCTPAHCTRBE. 12 1
[MapannenbHOCTh MPSMBIX H IJIOCKOCTEH
3 [TeprneHIUKYIIPHOCTD MPSMBIX H 12
IIJIOCKOCTEMN
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUCHUS, PACCTOSHUS U YTJIBI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoThI padoTsbI
pecypchl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTn3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

OcCHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKaX:
n300pakeHus III0CKOCTEN, MapauleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTus: MEPECCKAOIHECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI1I0CKOCTb

IlonsaTHs: MEPECCKAOINUECH IIIIOCKOCTH,
nepecCKarmmecs npsamas U MI10CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}KeHI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

HavanbeHble cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe 1 nupaMue,
uXx pa3BeépTku u Mojenu. CeueHus
MHOTOI'PaHHUKOB

[TonsTHE 00 AKCHOMATHYECKOM
NMOCTPOCHUHU CTCPCOMETPHUU:. AKCUOMBI
CTCPCOMCETPUH U CICACTBUA U3 HUX




TTonsaTre 00 aKCHOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPUU: AaKCUOMBI
CTEPEOMETPUHU U CIECACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 MOCTPOCHUU CTEPEOMETPHU: AKCUOMBI
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

10 MMOCTPOCHUU CTEPEOMETPHH: AKCUOMBI
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B

11 MMPOCTPAHCTBE: TIEPECEKAIOITUECS,
MapajuieIbHbIE U CKPEIIMBAIONIAECS
MpsiIMbIE
[TapannenbHOCTHh NPSIMBIX U TJIOCKOCTEH B

12 MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBIC B
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSMBIX U TUIOCKOCTEN B

13 npoctpaHctse: [lapannenbHOCTh NPAMOil U
MJI0CKOCTH

14 VYTrbl ¢ COHanpaBJIEHHBIMA CTOPOHAMHU

15 VYros Mexay NpsMbIMU B TPOCTPAHCTBE

16 VYros Mex Iy NpsMbIMU B TPOCTPAHCTBE

17 [TapanienbHOCTh MIOCKOCTEM:
napajuieJbHbIe TUIOCKOCTH

18 CBoiicTBa napajienbHbIX TIOCKOCTEN

19 [Ipocreiire npocTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: T€Tpadp, KyO,




napaJuieseuIe/]

20 [TocTpoenwue ceueHwmii

21 [TocTpoenue ceuenuit
KonTpomnsHas padora o Teme "[Ipsimbie u

22 MIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
[lepneHMKyYISIPHOCTD NPAMOU U

23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSIMBIC B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

o5 [IpsiMble mapaienbHbIe U
NEPIECHIUKYIIIPHBIE K INIOCKOCTH

26 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMON U
IIJIOCKOCTH

97 [Ipu3HaK NepneHauKyJIIPHOCTH MPSIMOU 1
IIJIOCKOCTH

08 TeopeMa o mpsMOI NMEPIICHANKYIISIPHOMN
IIJIOCKOCTH

29 Teopema o npsAMON NEpIIEHAUKYISIPHON
IIJIOCKOCTH

30 Teopema o npsAMON NepHIEeHAUKYISIPHON
IIJIOCKOCTH
[lepneHIuKyIIIp 1 HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 IIJIIOCKOCTH

39 [lepneHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

OT TOYKHU N0 IUIOCKOCTH, PpACCTOSIHHUEC OT




IPSIMOM 10 IIJIOCKOCTH

[TeprieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM J0 IIJIOCKOCTH
[lepnieHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JIO MJIOCKOCTH, PaCCTOSIHUE OT
MPSIMOM 10 MIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPSIMOM M TJIOCKOCTBEO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
IBYTPAHHOTO yIJa
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MPU3HAK MEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[lepnieHAMKYASIPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIECHAUKYIIPHOCTH JBYX
IIJIOCKOCTEMN
[lepneHIMKYJIAPHOCTD IJIOCKOCTEH:

40 IIPU3HAK NEPIEHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

41 Teopema o0 TpEX nepHeHAUKYIApax

42 Teopema o0 TpEX nepHeHAUKYIApax

43 Teopema o0 TpEX nepHeHAUKYIApax
KonTtposnpHast paboTa no tTemam

44 "[lepneH IUKYISIPHOCTD NPSAMBIX U

Al

rtockocTel" u "YTibl MeXAy NPSIMBIMU U




I0CKOCTSIMA"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOTOT'PAHHUKHU, pa313épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTBa

48

[Inpamuia: N-yrosipHast NMpaMuia, TPaHu U
OCHOBaHUE NMHPaMUIbl; OOKOBAs U TIOJTHAS
[MOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas nupamMuaa

49

[IpaBunbHbIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPaHHUKA; IPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIa;
MIpaBUJIbHAS TPEYTOJIbHAS MUpAMUIA U
MIPaBUWIIbHBIN TETpadIp; KyO

50

[IpencraBieHue o MPaBHIbHBIX
MHOTOI'PaHHUKAX: OKTadp, NOJCKadIp U
MKOCadIp.

51

CI/IMMeTpI/ISI B IMPOCTPAHCTBE: CUMMETPU
OTHOCHUTCIIBbHO TOYKH, HpﬂMOfI, INJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUH B ITUpaAMHUIAX,
mapajuieJICmIeaax, nmpaBUJIbHbIX
MHOT'OrpaHHUKaxX




Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB:

52 . 1
pE€Opa, uaroHau, yribl
[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJIHOM
53 MOBEPXHOCTHU MPSMOU MPU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TIPSIMON TIPU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
54 MTOBEPXHOCTH MIPABWIIBHOM MUPaAMUJIBI, 1
TeopeMa O IO OOKOBOI MOBEPXHOCTH
YCEYEHHOM MUPAMHUIbI
55 KonTtponpHas padoTa o Teme 1
"MHOrorpaHHuKH"
56 [Tonsitre 06 06BEME 1
57 O06bEM TMpaMu B! 1
58 O06BEM TMpaMuUIBI 1
59 O06BEM TUpaMuUIbI 1
60 O06BEM TMpaMu bl 1
61 O06BEM TPU3MBI 1
62 OO0BEM MTPU3MBI 1
63 OO0BEM MTPU3MBI 1
64 Kontponsnas paborta no teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEHue, 0600IIeHNEe CUCTEMATHU3AIIHS
65 3HaHui. [TocTpoeHne ceuenuil B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 0600IIeHNE CUCTEeMATH3AIIHS
66 3HaHMN. Beruncnenue paccTossHUN: MEX Ty 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKpCUIMBAOIIUMHUCS ITPAMBIMUA

67 Hrorosas koHTposbHAs paboTa

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIIHS
3HaHUM. BBIYMCIIEHHE YIII0B: MEXIY

68 CKPEIIMBAOIIUMHUCS MTPSIMBIMH, MEXTY
NPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX

YTJI0B, YIJIOB MCXKIY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u map: neHTp, paanyc, uameTp;
IIOMIA/Ib MIOBEPXHOCTH CHephl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaas cheps

N3obpaxenue chepsl, mapa Ha
mwrockoctu. CeueHus mapa

[unmuaapudeckas TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTHU, OCh IIMJIHMHIPUYCCKON
MOBEPXHOCTHU

HunmuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IUIoIIa s OOKOBOM U ITOJIHOU
TTOBEPXHOCTH

N306pakeHue HMIMHAPA HA IOCKOCTH.
Pa3Béprka nununapa. Cedenus

HUIMHApPA (TUIOCKOCTHIO, MapajluleIbHON
WM NIEPIEHAUKYIISPHOM OCH LIWJINHAPA)

KoHunueckas noBepXHOCTh, 00pa3yroIiue
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHUA 1 OOKOBas
MTOBEPXHOCTh
N300pakenne KoHyca Ha TIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, MapaIICIIEHOM
OCHOBAHUIO, ¥ TUIOCKOCTBIO, TTPOXOISATICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WX B TEJIO BpallleHUs

13 [Tonsitre 06 06bEMe. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O6bEM 1mapa u mIomaas cQepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOTHOIIIEHUS MEX]Ty TTOIIAAIMHU
MOBEPXHOCTEH, 00bEMAMHU MTOT00HBIX T

17 KonTtponpHas padota no Temam "Tena
Bpamenus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B POCTPAHCTBE

19 CrnosxeHue U BBIYUTAaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOPA Ha YHUCIIO




21

PasnosxeHnue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsimoyrosbpHas cucreMa KOOpAWHAT B
npocrtpancTse. KoopauHarel BekTopa.
[Ipocrenmme 3aga4n B KOOpAMHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSAMHU

26

KoopanHaTHO-BEKTOPHBIN METO T TPU
pELIeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponpHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremaTusanus 3HaHu. OCHOBHBIC
¢burypsl, GhakThl, TEOPEMBI Kypca
IJIAHUMETPUH

29

[ToBTOpEHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbBIE
¢burypsl, akThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUH U METOJIbI UX PECIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

31 cUCTeMaTH3aIlus 3HAaHUHA. 3a1a4n 1
TUIAHUMETPUH U METOJIbl UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTepeoOMeTpUHr

33 HroroBast KOHTpOJBbHAS paboTa 1

34 [ToBTOpEeHUE, 0600IIEHNE 1 1
CHCTeMaTH3allMs 3HAHUH

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

apyrue, AkuuonepHoe oomectBo «M3natensctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6anoreka IHOK






