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IMNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IS
oOyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCyJJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHapTa CpeAHEro ob1iero oOpa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TPEOOBAHWI, TPEABABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIUHA POCCUICKOr0 0O0pa3oBaHMUS.
Peanu3zanus mporpammbl 00ecriedrBaeT OBIA/ICHUE KITIOYEBBIMU KOMIIETEHIIUSMH,
COCTaBJISIONIMMH OCHOBY JJISi CaMOpa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUs,
[EJIOCTHOCTh OOMIEKYJIBTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YJArOIITIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp yueGHOro Kypca TeOMETpHUM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMs OO0YCJIOBJIEHAa NPAKTHUYECKONH 3HAYMMOCTHIO METalpeIMETHBIX U
OPEIMETHBIX PE3YyJIbTaTOB OOYUYEHHsS T€OMETPUU B HANpPaBICHUHM JIMYHOCTHOTO
pa3BuTHs oOydaromuxcsi, ¢GopMupoBaHUs (DYHKIIMOHATIHLHON MaTeMaTHUYeCKOU
IPaMOTHOCTH, U3yUEHUS IPYIUX Y4eOHbIX AUCUUILINH. Pa3Butue y oOydarommxcs
IPABUWIBHBIX IPEACTABICHUNA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUYECKUX
abcTpakiuii, COOTHOLIEHUH PEaJbHOTO0 M HJAEaJIbHOTO, XapaKTepe OTpaKeHUs
MAaTeMaTU4YeCKOW HAyKOW SBICHUM M MPOLECCOB pPEAIBbHOI0 MHPA, MECTE
Ir€OMETPUH B CUCTEME HAYK M POJIM MAaT€MaTHYE€CKOTO MOJIECIUPOBAHNS B HAYYHOM
NO3HAaHUM U B MPAKTUKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyalmxcsi, a TaKXe KayeCTB MbILIUICHUS, HEOOXOJMMBIX [UId aJanTaluu B
COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBisgercs OAHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, TaK Kak 0O€CIeYMBaeT BO3MOKHOCTb H3YYEHMsI Kak
JUCLUIUIMH €CTECTBEHHO-HAaY4YHON HAIIPaBJICHHOCTH, TaK U T'YMaHUTAPHOM.

Jlormueckoe MbllUIEHHE, (HOPMUPYEMOE MPU H3YYEHHUHU OOYYarOIIUMUCS
NOHATUMHBIX OCHOB FT€OMETPHUH U ITOCTPOCHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUN
B XOJIe pEUIeHUS T€OMETPUYECKUX 3a/]ay, YMEHHUE BBIIBUTaThb M ONPOBEPraTh
TMIIOTE3bl HEIOCPEACTBEHHO HCIIONB3YIOTCA NPU PEIICHUM 3aJa4 €CTECTBEHHO-
HAYYHOTO I[MKJIA, B YACTHOCTHU U3 Kypca (QU3HUKU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX MAESITEeNIbHOCTU 4YenoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHsA, (opma
OTPaXXEHUsI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHEHIHOTO MO3HAHUS W AKTHBHOTO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMHU
oOpazaMu O0OBEIMHAET pa3Hble BHUIbl Y4EOHOH U TPYAOBOH JEATEIbHOCTH,



SBJISIETCSI OJHMM W3 TPO(ECCHOHATBHO BAXKHBIX KA4eCTB, MOITOMY aKTyajbHa
3amaya (opMUpOBaHUS y OOYYArONIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JESATEIHHOCTH 10 MHOTUM HaIPaBICHUSIM.

Llens ocBoenusi mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4deHus: — oOmieoOpazoBaTeIbHOE U OOUIEKYJIBTYPHOE pPa3BUTHE
oOydaromuxcss  4yepe3  OOecleYeHHe  BO3MOXXHOCTH  MpUOOpETeHUus U
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIE€OMETPUYECKHX 3HaHUW W  JCHCTBUH,
crenu@UUHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOJIOJKEHUsST 00pa30BaHMUs
0 CTIEIMAIBHOCTSIM, HE CBA3aHHBIM C NMPHUKIIAIHBIM UCIIOIb30BAaHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAdYeHa IS
00yJarommXxcs CpeAHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYTHEHUM
Ha YPOBHE OCHOBHOTO 00Iero oopasoBanusi. Takum oOpa3om, oOydarolrecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH OOIIME MATEeMATHMUYECKHUE YMEHHUS, CBSI3aHHBIC
co crnenupuKoi TreoMeTpud H HeoOXOaUMbIe s JKHU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3yYUTh T€OMETPHUIO Oojee
r1y00OKO, €clii B JalbHEUIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUECKUX
3HAHUAX B MPOPECCHOHATHHON ACSITETFHOCTH.

JlocTm)keHne 1M OCBOCHHS MPOrPpaMMbl OOECTIEUMBAECTCS PpEHICHHEM
COOTBETCTBYIOIIMX  3aj1ad. [IpHOpUTETHBIMH 3aJadyaMH  OCBOGHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBiIsitoTCS:

e (opMupOBaHHE TPEICTABICHUS O TEOMETPHUH KaK YacTd MHPOBOU

KYJIbTYPbI B OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupOBaHHME TPEICTABICHUS O MHOTOTPAHHMKAX W TellaX BpAICHHUS
KaK O BXHEHIINX MAaTEeMAaTUYECKUX MOJIEINAX, TO3BOJSIONINX OMUCHIBATDH
Y U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHME YyMEHHs pAaClO3HABaTh Ha 4YepTeXax, MOJENAX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAICHHUS,

e OBJIaJICHUE METOJAaMU PEIICHHUs 3aJa4 Ha MOCTPOEHUS Ha M300pa’KeHUAX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHWE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  TWUIIOB  3a]ady;
dbopMupoBaHuE  yMEHHS  TPOBOJAUTHL  HECIOXKHBIE JOKa3aTeJIbHbIC
paccyk/IeHusT B XOJI¢ PEUICHHs] CTEPEOMETPUUYECKUX 3aJady U 3a7ad C
IPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHE  UWHTEUIGKTyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJarommxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHM, KPUTHYHOCTH MBIILJICHUS;



e (opmupoBanue (GyHKIIMOHATEHON IPAaMOTHOCTH, peJIeBaHTHOM
FEOMETPUM: YMEHHME PpACIO3HABaThb IPOSABICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB UM 3aKOHOMEPHOCTEH B peaJbHBIX JKU3HEHHBIX
CUTyallUsIX M MpPH U3YUYEHUHU IPYIMX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpHOCTEW, (OpPMYyIUPOBaTh HX HA S3bIKE
T€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHAE MOJIEIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar i peleHUs IPAKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATh U OLIEHUBATH ITOJIyYEHHBIE PE3YJIbTaThl.

OTnuYUTENEHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B HAdyaJle €ro M3y4eHHs 3a/1ay, pPEIIAeMbIX Ha YPOBHE
MHTYUTHUBHOTO MO3HAHUS, U OIIpeIeIEHHBIM 00pa30M OpraHM30BaHHAs paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO W IMPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET NPOTEKAHUE UHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET K
JAJIbHEHNIIEMY U3YUECHUIO IIPEAMETA.

[Ipeanourenue oTAaETCs HASAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHMs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEM OCHOBE YUYBCTBEHHOCThb NPEIMETHO-
IIPAKTUYECKON JEeATENIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYalllUXCd B Kypce€ CTEPEOMETPHUH MPOBOAUTCSA 3a CUET pEIICHUs 3aJad Ha
CO3JaHME  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jady Ha  ONEpPUPOBAHUE
IpoCTpaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpaza MNPOBOAUTCS C OMNOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOIHOTO COINEPKAHNUS.

OcHOBHBIE cozaepiKaTesbHble TUHUK Kypca «l'eomerpum» B 10—11 kiaccax:
«MHuororpanHukmn», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOPJIMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHHE JTOTUYECKUX YMEHUN
pacrpenensercs HE TOJBKO MO COIEPXKATENbHBIM JHMHUAM, HO W II0 TOJaM
00y4eHUs Ha YPOBHE CpPEeTHEr0 OOIIEro 00pa3oBaHusl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneleéHHbIM IO TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIISJIOCH MOCIEN0BATEIBHO U IOCTYNATENBHO, C
cOOJIOICHUEM TIPUHIUIA TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAIUCH B
OOIIYI0O CHUCTEMY T€OMETPHUYECKHX MPEACTABICHUN OOy4YalOUIUXCsl, pacIiupss U
yrinyounss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpuun orBoautcs 2 yaca B Henento B 10 kmacce u 1 yac B
Hezemo B 11 kacce, Bcero 3a fiBa roja ooydenus - 102 yueOHbIX daca.



COJAEPKXAHUE YYEBHOI' O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 akcMoMaTHMYEeCKOM IOCTPOEHHM CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue MpsMBIX B TNPOCTPAHCTBE: IEpECEKaroluecs,
napajjielbHble W CKpeluBaromuecs mnpsamele. [lapamuienbHOCTE OPSIMBIX U
IUIOCKOCTE B IIPOCTPAHCTBE: IApPAJUICJIbHBIE IPSMBIE B  IPOCTPAHCTBE;
NapaJJIeNbHOCTh TPEX MPAMBIX; NAPAJLIEIBHOCTh NPSMON U IJIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMM CTOPOHAaMH; YroJd MEXKIy NpsSIMbIMA B IPOCTPAHCTBE.
[TapayuenbHOCTB IUIOCKOCTEH: IapajuiebHble  IIOCKOCTH; CBOMCTBA
napajiebHbeIX Iiockoctel. [lpocreiiline mpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTHU: TETpa’ip, Ky0, napaieiaenunes; IoCTPOCHHE CEUCHU.

[lepneHIMKYIAPHOCTD MPAMOW M INIOCKOCTH: NEPNEHIUKYJIISIPHBIE MPSMbIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH TMPSAMOKW M IUIOCKOCTH, TEOpEMa O MPSIMOM
NEPNEHINKYJISPHON IIOCKOCTH. YTIIBI B NMPOCTPAHCTBE: YrOJ MEXKIY NPSMOU U
IJIOCKOCTBIO;  JIBYTPaHHBIA  Yroj, JIMHEWHBIA yroJl JBYTPAHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  OpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHIUKYJISAPHOCTH  JIBYX
IockocTer. Teopema o0 TpEX MEPIEHINKYJIIAPAX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHHUKA, BBIITYKJIBIC
Y HEBBITYKJIblE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
npu3Ma; TPAaHU U OCHOBAaHHUS MPHU3MBI; IpAMas M HAKIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIbHBIN
napajienenunen U ero cpoicrsa. Ilupamupa: N-yrosbHas nupamuaa, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBasl U MOJIHASI TOBEPXHOCTh MUPAMUIbI; TPaBUIIbHAS U
yCeu€HHass MNHUpaMuja. OJEMEHTbl Npu3Mbl W nupamuiabl. [IpaBuibHbIE
MHOTOI'PaHHUKH: TOHSTHE MPAaBHJIBHOIO MHOIOIPAHHMKA; MPAaBUJIbHAS MPU3Ma U
OpaBWIbHAs NUPaMHUAA; MPaBWIbHAS TPEyroibHAas NUpamMuAa M IPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAx: OKTasp,
noJeka3ip u ukoca’ip. CedeHust Npu3Mbl U IUPAMHUIBI.

CuMmMeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIBHO TOYKH, IMPSAMOIA,
IUIOCKOCTH.  ODJIEMEHTBl CHUMMETPUM B  NHPaMHJIAX, HapaJlIelenunenax,
IPaBUJIbHBIX MHOTOI'PAaHHHKAX.



Boluucnenne 51€eMEHTOB MHOTOTPAHHHKOB: péOpa, WaroHaiv, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOM TPHU3MBI,
IUIONaJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIHHOW MUPaMUJIBbI,
TeopemMa O TIuIomaau yceuéHHor mnupamuabl. [lonstue o0 o0BEMe. OO0BEM
NUPaMU/IbI, IPU3MBI.

[logo6ubie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEH, 00bEMaMK MOI0OHBIX TEII.

11 KVIACC

TeJia BpaleHust

Hunuuapuyeckas MOBEPXHOCT, obOpasyroriue AJTUHIPUYECKON
NOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LluamHAp: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasywIlas M OCh;, IUIONAJhL OOKOBOM U TOJHOU
MTOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yroIue KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM oBepXHOCTH. KOHYC: OCHOBaHKE M BEpIIMHA, 00Opa3yrolias
U OCb, IUIOMIaJb OOKOBOM U TIOJHON TOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yroIire U BbICOTa; OCHOBAaHMS M OOKOBasi MOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIONIAb MOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxxenue chepbl U IIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
IJI01a/1b CEepHI.

N3o0paxeHue Te BpallleHus Ha TIOCKOCTH. Pa3BEépTka UIMHIpA U KOHYCA.

KomOunamuu Ten BpalleHUss W MHOTOTPAHHMKOB. MHOIOTrpaHHUK,
OMMUCaHHBIA OKOJIO cdephl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK, WM TEJO
BpallEHUS.

[Tonsatue 06 00bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00BEME
OpsIMOYTOJIBHOTO Tapajuielenunena u ciueActBus u3 He€. OO0OBEM UUIMHIIPA,
koHyca. O0BEM 11apa u wiomaas chepsl.

[Togo6ubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAJSIMHU
MOBEPXHOCTEH, 00bEMaMK MOTOOHBIX TETI.

Ceuenuss mwiMHApa (MapajuielbHO W MEPIEHIUKYJISIPHO OCH), CEYEHUs
KOHyca (mapaJieTbHOE OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPIIHHY), CEUCHHS
mapa.

BekTOpbI U KOOPANHATHI B POCTPAHCTBE

Bekrop Ha mockocTy U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwiio mapauienenunena. Pemienue 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JEUCTBUU ¢ BekTopamu. IIpsamMoyrospHas cucrema



KoopauHar B ImpoctpaHcTBe. Koopaunartel Bektopa. Ilpocredmme 3amauun B
KOOpAMHAaTaX. YTOJd MexIy BekTopamu. CKaJasipHOE MNPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsAMbIMUA U INIOCKOCTAMU. KoopanHATHO-BEKTOPHBIN
METO/I ITPY PELICHUU T€OMETPUUECKUX 3a]1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICCTBOBAaTh C COLMAJIBbHBIMU HHCTUTYTAaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIEHTUYHOCTH, YBOKECHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUHMCKONM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILICHUEM K
JOCTUKEHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUMCKOW MAaTEMATUYECKOM IIKOJIbI,
K HCMOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrUX HaykKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJCHMUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIAJIa B MOCTPOECHUE YCTOMYUBOTO OYyIIETo.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, peneHuu, paccyXIeHNN;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKHAM aCIIEKTaM Pa3JINYHbIX BUAOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpECcax 370pOBOTO U O6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE IMUTaHUE, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U

OTABIXA, peryisipHas busnueckas AKTHUBHOCTH); ¢dusznueckoro
COBEPIICHCTBOBAHUS, npu 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATEIBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYdy, OCO3HAHWUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepam  TpoecCHOHANBHON  JESITEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ TPWIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccun W Ppeaqu30BbIBaTh COOCTBEHHBIC >KHU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTHIO K MaTEMaTHYECKOMY OOpa3oBaHHUIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKUX 3a7a4 MAaTEMATUYECKOU HAIIPABIECHHOCTH.

JKOJOrHYeCKoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHMMAHHEM BIIUSHUS
COLUAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
Cpenbl, OCO3HAaHHWEM TJO0AaTBbHOrO XapakTepa HSKOJOTMYECKHX Mpolsem;
OpUEHTAllME HA NPUMEHEHUWE MAaTEMAaTHYECKHMX 3HAHWUM Ul pELIeHUs 3a1ay B
00JaCTH  OKpy)Karoleld cpebl, IJIAHUPOBAHHUS TOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICICTBUH [l OKPYKAIOLIEH CPEbI.

LleHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTEMaTUYECKOM HayKh Kak cQepbl YeI0BEUEeCKOW MAesITeIbHOCTH, JTaloB €€
pPa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIN3ALMU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MAaTEMATUYECKOM KYJIbTypOW KaK CpPEIACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYILECTBIATHh MPOEKTHYK) M HCCIEAOBATENBCKYIO JESITENBHOCTh
WHJIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI YIEOHOTO MpeaMeTa
«Marematukay XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBLMU
OelicmeUusMU, YHUBEPCATbHLIMU PE2YAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oeiicmsus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYEccos ooyuarowmuxcs (oceoeHue
Memo0o8  NO3HAHUA — OKpyXCamowe2o  Mupa;,  NpuMeHeHue  J02UYECKUX,
uccne008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUHN, OTHOIICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpeNIeNICHUs]  TOHSATWH; YCTAHABIMBATH CYIIECTBEHHBIM  TMPHU3HAK
Kiaccu(uKanyu, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIHN3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MNpPeoOpPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeunss B (akTax, JAaHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSX;



npenjaratb ~ KpUTEpUM 7S BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JleNaTh BBIBOJABI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, NEAYKTHUBHBIX M
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUCHU 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSTEIIbHO JI0Ka3aTelIbCTBa MaTEMaTUYECKUX
yTBEPKJEHUHN (MIPSIMbIE U OT MPOTHUBHOIO), BHICTPANBATh apryMEHTAIIUIO,
OPUBOJIUTH TPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh cHocoO pemieHus y4dyeOHOM 3amadyu (CpaBHUBATH HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOATENBLHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarenbckue qeMcTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK HCCJIEAOBATEIHCKUN MHCTPYMEHT MO3HAHUS,
(GopMynHpoBaTh BOMPOCH], (PUKCUPYIOUIME MPOTUBOpPEUHUE, MpoOIeMy,
yCTaHABIMBaTh  UCKOMOE M  JaHHOe, (OpMHpPOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCcKOro
o0BbeKTa, SABJICHMS, MPOLECCA, BbBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SBIICHUSIMH, ITPOIICCCaAMU;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3ybTaTaM
MPOBENEHHOIO HAOIIOJEHUS, UCCIEAO0BAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;

e IPOTHO3MPOBATh BO3MOXXHOE PAa3BUTHE IIpOLIECCa, A& TAaKXKE€ BBIJIBUTaTh
MIPEAMOI0KEHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nHpopmanmei:

e BBIABIATH AePUIIUTH WHPOPMAIIUU, TAHHBIX, HEOOXOAMMBIX JUISI OTBETA
Ha BOIIPOC U JJIs PELICHUS 3a]1auH;

e BBIOMpaTh WHOOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHATN3WPOBAaTh, CHCTEMATH3UPOBATh U WHTEPIIPETUPOBATH WH(OpPMAIHIO
Pa3TUYHBIX BUJOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYypUpPOBaTh WH(MOPMAIHIO, IPEICTABIATh €€ B Pa3TUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaJEKHOCTD uHbOpMaIIH o CaMOCTOSTEITHLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnbie  KOMMyHUKamugHble  Oelicmeus, o0becnedugarom

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4aArOUUXCHL.

OO0menue:



BOCIIpUHUMATh H  (DOpMyIUpOBaTh CYXKICHUS B COOTBETCTBHH C
YCIIOBUSMH U LIENSIMU OOIIEHMUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pEILICHUS 33/1aud, KOMMEHTHPOBATh MOJyYECHHBIN pe3yJIbTaT;

B X0JIe 00CYXJICHHS 3a]1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI,
npoOJIeMbl, perraeMoi 3aJauu, BhICKA3bIBaTh MI€H, HAIICIICHHBIEC Ha MIOUCK
pEUIEHUs; COMOCTAaBIATh CBOM CYXKJICHHS C CYXACHUSMH JPYTHUX
YYaCTHUKOB JMAJIOTa, OOHAPYKMBATh Pa3IMYME U CXOJCTBO MO3UIUH; B
KOPpEKTHOU (hopme hopMyIMpoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS,
OPEACTABIATh  PE3ydbTaThl  PEUIEHUA  3a/Jaud,  JKCIIEPUMEHTA,
UCCIIEIOBAHUs,  TPOEKTa;  CaMOCTOATENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS ¢ YYETOM 3aJ1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBo:

3)

NOHMMaTh ¥ MCHOJNb30BaThb  MpPEUMYyIIECTBA  KOMaHJHOW U
UHAUBUAYAJIBHON paOOTHI PU PEeIIeHUH YUeOHbIX 3a7a4; IPUHUMATD 11eJIb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBaTh OPTraHU3alUI0 COBMECTHOM
paboThI, pacrpeaensaTh BUAbl padoT, JOroBapUBaThCsA, 00CYKAATh MPOLECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYNIOBBIX opMax padboThl (00CYK/IeHNs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOIHATH CBOIO 4YacThb padOThl H
KOOPJIMHUPOBAaTh CBOM JIEUCTBUA C JPYTMMH YJ€HAMU KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMI HPOIYKT MO KPUTEPHUSIM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

Yuueepcanvnvie  pezynamugnvie  Oeiicmeusl, obecneuusaiom

qbopmupoeaHue CMDbICIIOBbLX YCNIAHOBOK U IHCUSHERHbBIX HABLIKOB JIUYHOCMU.
CaMoopraHn3aunﬂ:

COCTaBJIATH IJIAaH, AJITOPUTM PEIICHUs 3aJauH, BEHIOUPATh CIIOCO0 pelIeHUs
C YU4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(pOpPMALIIH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[I03HABAaTEJIbHOM peduiekcun Kak OCO3HaHUSA
COBEPILIAEMBIX JICMCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJETh CIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTPOJS Mpolecca |
pe3yJibTaTa peuICHUs] MAaTEMAaTUYECKOM 3a/1a4uH;

NPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpPU PEUICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBHI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pE3yJbTaTa I U YCJIOBHUSM, OOBSICHSTH
IIPUYMHBI JTOCTHKECHUS WIIM HEJOCTHMKEHUS PE3YyJbTaTOB JESITEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KIJIACC

OnepupoBath MOHATUSIMHU: TOYKA, TPSIMas, TIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM W CICACTBHS W3 HUX NPH PEIICHUU
TCOMETPUICCKUX 3a]1a4.

OnepupoBaTh MOHATHSIMU: MMAPATUICTLHOCT U MEPIIEHINKYISIPHOCTh MPSMBIX
Y IIJIOCKOCTEMN.

KnaccudummpoBate B3amMHOE pPACTONOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YTOJ, TPAaHU JBYTPAHHOTO YrJa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YTiia; TpaaycHas mepa
JIBYTPAaHHOTO yTJIa.

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBITYKJIBIHI
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPAaBUIILHBIN MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHKOB (MHpaMUja; TPHU3Ma,
PSIMOYTOJILHBIN Mapalijiesienune, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHHS  JUIS
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHHUKHW; TPABWIbHbBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIIC b ).

OnepupoBath MOHATUSMU: CEKYIAs MJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBSCHATH IPHUHIIUITBI TIOCTPOSHUS CEUCHUM, HCTIONB3YS METOT CJICIOB.

Ctpoutb ceueHUs MHOTOTPAHHMKOB METOJOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaXOXKCHUE TEOMETPUICCKUX BEIMYMH 110 00pasiaM Hin
aNropuT™MaM, TPUMCHSS HW3BECTHBIC AHAIIMTUYCCKUE METOJbI TIPU PEHICHUU
CTaHJIAPTHBIX MaTEMaTHYECKHUX 3a]la4 Ha BBIYMCICHUE PACCTOSHUN MEXIY TBYMsI
TOYKaMH, OT TOYKH JIO TMPSIMOHM, OT TOYKA JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKICHUE TEOMETPUUICCKHUX BEIIMYMH 10 00pasaM Hiu
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAJIMUTUYCCKUE METOIbI TPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHMYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPENIUBAIOIIUMHUCS ~TIPSIMBIMH, MEXKIYy TPSIMOA ¥ TUIOCKOCTBIO, MEXIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruucisate 00bEMBI M IO TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuaa) ¢ TOpuMEeHeHHeM (GOpMYN; BBIUUCIATH COOTHOIICHHS MEXIY
TUTOMIASIMU TIOBEPXHOCTEM, 00bEMaMK MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPUS B TNIPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CUMMETPHUU; IIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh KM HWHTEPIPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax M
PUCYHKAX.

[Ipumensate TeoMerpuueckue QakThl JUIsi PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANnoIaralinX HECKOJIBKO 1IAaroB PELICHUs], €CIIA YCIOBUS IPUMEHEHUS
3a/laHbl B SIBHOU (opMme.

[IpumeHaTs mOpocTeiilime NTpPOrpaMMHBIE  CpPEICTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOOMTH HpUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
YKW3HU, PACTIO3HABATH ITPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIC 3HAHUSA Ha MPAKTUKE: AHAIU3UPOBATH PEAJIbHbBIC
CUTyallUM W TIPUMEHATh W3YUYECHHBIE TIOHSTUS B TMPOILECCE MOMCKA PEHICHUS
MaTeMaTH4YecKu CHOpPMYIUPOBAaHHOM MPOOJIEMbl, MOJEIUPOBATH peabHbIE
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIEAOBaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM F€OMETPUYECKUX MOHATUI U TEOpeM, armnapara ajareophl; penaTh
MPAKTUYECKHUE 3aJ]a4H, CBSI3aHHBIEC C HAX0XKJICHUEM IT'€OMETPUUYECKUX BEJIMYMH.

11 KIIACC

OnepupoBaTh MOHATUSMHU: UWIHHIPUYECKas MOBEPXHOCTh, O0Opa3yromme
[UIMHIPUYECKON ~ TMOBEPXHOCTH;  IWJIMHJADP;,  KOHUYECKass  IMOBEPXHOCTH,
oOpasyromnre KOHMIeCKOH TOBEPXHOCTH, KOHYC; cpeprudecKkasi HOBEPXHOCTb.

Pacno3naBaTh Tena BpanieHus (WJIMHAP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI IOTYYCHHS TEJ BPALCHUSI.

KnaccudummpoBats B3auMHOE pacoiokeHne chepbl ¥ MIOCKOCTH.

OnepupoBath MOHSATUSMHU: MAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CIJIOM, OCHOBaHHE LIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI W MUIOMIAAM  TOBEPXHOCTEH  Tell  BpamieHus,
reOMETPUUYECKUX TeJ C IPUMEHEHUEM (HOopMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B chepy
OMHCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpAIICHMUS.

BbIYucsITh COOTHOIICHHS] MEXAY IUIOMIAASIMU MOBEPXHOCTENH U 00BEMaMH
M0JIOOHBIX TETl.



N3o00paxarh u3yyaemble (UIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0ObEMHBIX
Guryp: BUI cBEpxy, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekatb, WHTEpHpETHPOBaTH U MpeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypaX, MPEJCTABICHHYIO Ha yepTexax M
PUCYHKaX.

OnepupoBath NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINIONHATE  IEHCTBUSA  CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHO>KEHMSI BEKTOpa Ha YUCIIO, O0bICHATh, KAKUMH CBOMCTBAMHU OHHU 00JIaJ1aI0T.

[IpumeHATs MpaBUIIO NMapajuieIenuIe/a.

OneprpoBaTh NOHATUSAMU: JIEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrod MEXKIY
BEKTOpPaMH, CKAIISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpAaMM, CKaJSIPHOE MPOM3BEACHUE, PpACKIAJbIBAaTh BEKTOP MO JABYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTs reoMeTpuueckue (axkThl Ui PEIICHHUS CTEPEOMETPUUYECKHX
3a/1a4, IPEANOJarallinX HECKOJBKO AaroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pemarte mpocreiline reoMeTpUYECKUE 3aJa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAUHATHOT'O METOJA.

Pemate 3amaum Ha JOKa3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXO0XJEHUE F€OMETPUUYECKUX BETMYMH MO 00pa3laM WA alfOpUTMaM, IPUMEHSS
W3BECTHBIE METOABI IIPY PELIEHNUN CTAHJIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IppuMensaTP  NpoCTEHIIME TNPOrPAMMHBIE  CPEICTBA M JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPHA PELICHUH CTEPEOMETPUYECKHUX 3a1a4.

[IpuBOIMTE NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE H
KW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh NMOTyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIM3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIC IIOHATHS B MNPOLECCE IMOWCKA PELICHUs
MaTeMaTU4YecKu CGHOPMYJIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peabHbIE
CUTyallud Ha sA3bIKE TI'€OMETPUHU, HCCIEAOBATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKHUX IOHATUI U TEOpEM, allfapara ajareopsl; pemarhb
IIPAKTUYECKHUE 3a1a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
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pecypchbl

BocnurareanHbIi
KOMIIOHEHT YpPOKa

Bsenenue B crepeoMerpuro

10

Hcnons3oBanue
BOCIIUTATEIBLHBIX
BO3MOKHOCTEH
coJiep>KaHusl TEMBI
yepe3 moa0op
COOTBETCTBYIOIIHUX
3a1a4 JuIs
pereHusl.
Bxiatouenue B
YPOKHU UTPOBBIX
MpOLEeTyp IS
MOJI/ICP>KAHUS
MOTHBAIUU
00yJaroIIUXCsl K
MOJIYYCHHIO
3HAHUM.
[Ipumenenne Ha
ypoKax
MHTEPAKTUBHBIX
(hopm paboThI ¢

00 yJarOIINMUCS
WHTEJUIEKTYaJbHbIX




urp, [Ipumenenue
TPYIIIOBOI paboThI
B Mapax, KOTOpbIe
ydar
00yJaroIIuXCst
KOMaHJTHOM paboTe
Y B3aMMOJICHCTBUIO
C IpYrUMH
00yJarOITUMHUCH.

IIpsiMBIE U INIOCKOCTHU B IIPOCTPAHCTBE.
[TapayenbHOCTH NPAMBIX U IUNIOCKOCTEN

12

Hcnons3oBanue
BOCIIMTATEIbHBIX
BO3MOKHOCTEH
COJICPIKAHUS TEMBI
4yepes moadop
COOTBETCTBYIOIIHNX
3a7a4 s
pelIeHuUS.
Bxkirouenue B
YPOKH UTPOBBIX
TIPOLEAYP IS
MO ICPIKAHUS
MOTHBAIIH
00yJaromuxcs K
MOJTyYEHUIO
3HAHHH.
[IpumeHnenue Ha
ypOKax
WHTEPAKTHBHBIX
(dhopM paboTHI C
00y4aroLTUMUCS:




WMHTEJUIEKTYaIbHBIX
urp, [Ipumenenue
TPYIIIOBOM paboThI
B [1apax, KOTOpbIe
yuar
00y4JaroIuXxcst
KOMaH/JHOU paboTe
Y B3aMMOJICHCTBHUIO

C ApYruMH
00y4aroIuMuUcs.

[leprieHAMKYIAPHOCTD MPSAMBIX U
IIJIOCKOCTEN

12

Hcnons3oBanue
BOCITHTATEIbLHBIX
BO3MOKHOCTEH
coJiep>KaHusl TEMBI
4yepe3 moa00p
COOTBETCTBYIOIINX
3a1a4 JuIs
peuieHusl.
Bxarouenue B
YPOKHU UTPOBBIX
npouenyp st
Mo/ IePKaAHUS
MOTHBAIUN
o0yyaromuxcs K
MOTYYECHUIO
3HAHH.
[Ipumenenue Ha
ypOKax
WHTEPAKTUBHBIX
¢dopm paboTsI ¢




00y4arOLTUMUCS:
WHTEJUICKTyaJIbHbIX
urp, [Ipumenenne
TPYNIOBOI paboOThI
B Mapax, KOTOPbIE
y4ar
o0yJaronmxcs
KOMaHJTHOH paboTe
M B3aNMOJICHCTBUIO
C IpYTUMH
00yJarOIITUMHUCH.

Vsl MCKAY IIPAMBIMU U TNIOCKOCTAMU

10

Hcnons3oBanue
BOCIIUTATCIbHBIX
BO3MOXKHOCTEH
coJiep KaHUs TEMBI
4yepe3 moaoop
COOTBETCTBYIOIIHNX
3a1a4 I
perieHusI.
Bxirouenue B
YPOKH UTPOBBIX
TpoLIeyp st

Mo/ iepKaHus
MOTHBAILUU
00yJaroIIMXCsl K
MOJIYYCHUIO
3HAHUM.
[IpnmeHnenne Ha
ypoKax
WHTEPAKTUBHBIX




¢dopm paboTsI ¢

00 yJarOIIMMUCH
WHTEJUIEKTYaTbHBIX
urp, [Ipumenenue
TPYIIIOBOM paboTHI
B MMapax, KOTOpbIe
ydar
00yJaroIIuXcst
KOMaHJTHOH paboTe
U B3aMMOJICUCTBUIO

C IPYTUMH
00yJarOIIUMHUCH.

MHoOrorpaHHuKu

11

Hcnons3oBanue
BOCIIUTATEIbLHBIX
BO3MOKHOCTEH
CoJIep KaHUsT TEMBI
yepes moadop
COOTBETCTBYIOIIUX
3a1ay JuIs
perieHusl.
Bxkirouenue B
YPOKH UTPOBBIX
npouexyp st
MO/ /IepKaHUS
MOTHBAIIH
o0yJaromuxcs K
MONTyYEHUIO
3HAHHH.
[IpumeHnenue Ha
ypoKax




WHTEPAKTHBHBIX
(hopm paboThI ¢
00yJarOIIMMUCS
HMHTEJUIEKTYaTbHBIX
urp, [Ipumenenue
TPYIIIOBOM paboThI
B [1apax, KOTOpPbIE
yuar
00y4JaroIuXxcst
KOMaHJHOU paboTe
Y B3aMMOJICHCTBHUIO

C ApYruMH
00y4aroIUMUcs.

O0BbEMBI MHOT'OI'PaHHUKOB

Hcnons3oBanue
BOCITHTATEIbLHBIX
BO3MOKHOCTEH
COZICP/KAHUS TEMBbI
yepes moadop
COOTBETCTBYIOIINX
3aja4 s
peuieHusl.
Bxarouenue B
YPOKHU UTPOBBIX
npouenyp st
NOAJAEPKAHUS
MOTHBAIUH
o0yJaromuxcs K
MOTYYECHUIO
3HAHHM.
[IpumeHeHnue Ha




ypOKax
MHTEPAKTHBHBIX
(hopM paboTHI C
00y4arOLUMUCS:
WHTEJUICKTYaTbHBIX
urp, [Ipumenenne
IpYIIIOBON pabOTHI
B IIapax, KOTOphIC
yuar
o0yJaronmxcs
KOMaHHOU paboTe
M B3aUMOJICHCTBUIO
C IpYTHUMH
00yJarOIITUMUCH.

7

HOBTOpCHI/IeZ CCUCHUA, paCCTOAHUA U YIJIbL

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68




11 KIIACC

Ne i/m

HaumeHoBaHue pa3iesioB U TeM
NpPorpaMmbl

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTesibHbIE

pecypcbl

BocnurareabHbIi
KOMIIOHEHT YpOKa

Tena BpameHus

12

Hcnonw3oBanue
BOCITUTATEIHHBIX
BO3MOXKHOCTEMN
COJIep>KaHUs TEMBI
4yepes moaoop
COOTBETCTBYIOIIUX
3a1a4 s
perieHusl.
Bxitouenue B
YPOKH UT'POBBIX
IpoLenyp Uit
Mo/ Iep KaHUs
MOTHBALUU
00yJaroIIIXCsl K
MOJIYYCHHIO
3HAHUU.
[IpnmeHnenne Ha
ypokax
MHTEPaKTUBHBIX
dhopm paboTHI C
00y4arOITUMUCS:
MHTEJUIEKTyaJIbHbIX
urp, [Ipumenenue




TPYMIOBOI paOOTHI
B IMapax, KOTOpbIe
y4ar
o0yyaronxcs
KOMaHJTHO# pabote
¥ B3aNMOJICHCTBHIO
C IpYTHUMH
00yJarOIIMMHUCH.

O0BEMBI Tell

Hcnonb3oBanue
BOCITHTATEITHHBIX
BO3MOXKHOCTEMN
COJIEpKaHUS TEMBI
4yepe3 no0op
COOTBETCTBYIOIITUX
3a1a4 Juis
pEIICHUS.
Bxiitouenue B
YPOKHU UTPOBBIX
MpoLEeyp IS
MOJIICPKAHUS
MOTHBAILIUH
00y4JaroIIIXCSI K
MONTyYEHUTO
3HAHUM.
[Ipumenenue Ha
ypokax
MHTEPAKTUBHBIX
dhopm paboTHI C
00y4arOITUMUCS:
HMHTEJIEKTyaTbHBIX




urp, [Ipumenenue
TPYIIIOBOM pabOThI
B Mapax, KOTOpbIe
ydaT

00 yJaroIIIXCs
KOMaHJTHOI pabote
Y B3aUMOJICHCTBUIO
C IpYTrUMH
00y4arOIUMUCS.

BekTops! 1 KOOpAMHATEI B IPOCTPAHCTBE

10

Hcnons3oBanue
BOCIIMTATCIbHBIX
BO3MOKHOCTEH
COJICPIKAHUS TEMBI
gepes moadop
COOTBETCTBYIOILIUX
3a7a4 s
pelIeHusI.
BxkiroueHnue B
YPOKH UTPOBBIX
TIPOLEAYP IS
MO ICPKAHUS
MOTHUBAIUN
o0yJaronmxcs K
MONTy4YEHUIO
3HAHHH.
IIpumeHeHne Ha
ypOKax
WHTEPAKTHBHBIX
(dhopM paboTHI ¢
00y4arOUUMUCS:




WHTEJUICKTYaTbHBIX
urp, [Ipumenenue
TPYIIIOBOM pabOTHI
B mapax, KOTOpbIC
y4ar
00y4JaroIIXCst
KOMaH/IHOU pabore
Y B3aUMOJICHCTBHUIO

C ApYruMHU
00y4aroIUMUcs.
4 [ToBTOpenue, 0600IICHME, 7
CUCTEMATU3ALIMA 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 34







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne i/

Tema ypoka

KoaunuecTBO 9acoB

Bcero

KoHnTpoibHbIe
padoThI

HdarTa usyyenus

OCHOBHBIE MIOHATHS CTEPEOMETPUH: TOUKA,
npsimMasi, II0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o0paskeHus Ha pUCYHKaAX:
N300pakeHMs IUIOCKOCTEH, MapaiebHbIX
IpSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA

[HonsTHst: mepecexaronyecs MIOCKOCTH,
NepeceKaroInecs npsmast v riocKOCTh

IlonsTus: MepeCceKarommec mI0CKOCTH,
IepeceKkaromuecs npsamasd U miIoCKOCTb

3HaKOMCTBO C MHOI'OrpaHHUKAaMH,
I/1306pa}KCHI/Ie MHOI'OI'PAaHHHUKOB Ha
PUCYHKAX, HAa MPOCKIHMOHHBIX YEPTCIKAX

Hauanpubie cBeneHus o Kyoe U mupamuie,
ux pa3BEPTKU U Monenu. CeueHust
MHOT OTPaHHUKOB

HauanbHble cBefieHHs o KyOe U nmupamue,
ux pa3BeépTku u mozenu. CedeHust
MHOI'OI'PAaHHUKOB

TTousTre 00 aKCUOMATUYECKOM
MOCTPOCHUU CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

ITonsiTre 00 aKCMOMATHYECKOM




IMMOCTPOCHUU CTCPCOMETPUHN: AKCUOMBI
CTEPCOMCETPHHU U CICACTBUA U3 HUX

ITonsiTre 00 aKCMOMATHYECKOM

9 MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
[TonsTHE 006 AKCHMOMATHYECKOM

10 IIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
CTEepEOMETPUU U CIEACTBUS U3 HUX
B3anmMHoe pacnonoxeHue npsMbIX B

1 IIPOCTPAHCTBE: NIEPECEKAOIUeCs,
napasienbHble U CKPEeLBaIOIINEecs
npsMble
[TapannensHOCTh NPSAMBIX U IUNIOCKOCTEN B

12 IIPOCTPAHCTBE: NapasuieIbHbIe IPSIMbIE B
IPOCTPAHCTBE; MAPAIUIETBHOCTD TPEX
IPAMBIX
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEH B

13 npoctpancTBe: [lapamiensHocTh npsSMoii 1
IJIOCKOCTH

14 VYTIu1Bl ¢ COHAIIPaBIEHHBIMU CTOPOHAMU

15 Yron Mexay NpsMbIMHU B IIPOCTPAHCTBE

16 Yo Mex Iy IpsSMBIMA B IPOCTPAHCTBE

17 [TapamienpHOCTB IIOCKOCTEN
napasuieJabHble IUIOCKOCTH

18 CBoiicTBa napauIebHBIX MIOCKOCTEN
[Ipocreiimre npocTpaHCTBEHHBIE QUTYPBI

19 HA TUIOCKOCTHU: TETPa’ap, KyO,

MmapauICJICIIUIICa




20

[TocTpoenue ceuennit

21 [Toctpoenune ceuennit
Koutponbnas padora no teme "lIpsmbie u

22 MJIOCKOCTH B IMPOCTPAHCTBE.
[TapamiensHOCTh MPSIMBIX U TIOCKOCTEN"
[TepnieHUKYASPHOCTH IPAMOUN 1

23 IUTOCKOCTH: TIEPIICHANKYIISIPHBIC TIPSIMBIC B
POCTPAHCTBE

24 [Ipsimbie mapasienbHbIe U
NEePIEeHIUKYISPHBIC K TIIOCKOCTH

o5 [Ipsimble mapasuienbHbIEe U
NEepIEHINKYISPHBIEC K IIIOCKOCTH

26 [Ipu3Hak neprneHauKyJISIPHOCTH IPSIMOK U
IJIOCKOCTH

97 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

28 TeopeMa 0 npsAMON NEepIEHAUKYIISIPHON
IJIOCKOCTH

29 Teopema o npsAMOil mepreHANKYIIPHON
IJIOCKOCTH

30 Teopema o mpsiMOI TTEPIIEHIUKYIISIPHOM
IJIOCKOCTH
[leprienAUKYISIp ¥ HAKIOHHBIE:

31 paccTosiHue OT TOYKHU A0 TUIOCKOCTH,
paccTosiHue OT IPSIMOH /10 TNIOCKOCTH
[lepnieHauKynsp U HAKIOHHBIE:

32 paccTosiHUE OT TOYKH J0 TUIOCKOCTH,

paccTosiHuE OT IPSIMOM /10 MJIOCKOCTH




[leprienAuKyINsIp ¥ HAKJIOHHBIE:

33 paccTosiHUE OT TOYKH J0 TUIOCKOCTH,
paccTosiHUE OT MPSIMOH JI0 TIIOCKOCTH
[leprieHAUKYISAp ¥ HAKIOHHBIE:

34 paccTostHUE OT TOYKH J0 MIOCKOCTH,
paccTosiHUE OT MPSIMOH 10 MIIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXTY
MPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHbIi yroi, JUHEHHBIN Yo
JBYIPaHHOT'O yTiia

37 JIByrpaHHbIi1 yro, JUHEHHBIN yroi
JIBYTPaHHOT'O yriia
[IeprieH IUKYISIPHOCTD IIJIOCKOCTEM:

38 IPU3HAK NEPIEHANKYIPHOCTH ABYX
IIJIOCKOCTEN
[leprieH UK yYISIPHOCTD MIIIOCKOCTEM:

39 NPU3HAK MEPIIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEN
[leprieHAUKYISAPHOCTD MIOCKOCTEH:

40 IPU3HAK NEPIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEN

41 TeopeMa 0 TpEX NepneHAuKyIIpax

42 Teopema o Tpéx neprneHIuKyIspax

43 Teopema o Tpéx MepreHAuKyIsIpax
KonrtponsHas pabora no reMmam

44 "TleprnieHIUKYISIPHOCTD MPSIMBIX U

1ockocTed" u "Y'l MeXAy IPSIMBIMU U

IUIOCKOCTAMMU"




45

IlonsTue MHOI'OrpaHHHUKa, OCHOBHBIC
OJIEMCHTBI MHOI'OI'PAHHHWKA, BBIITYKIIBIC
HEBBIITYKJIBIC MHOI'OI'paHHUKU pa3BépTKa
MHOT'OI'paHHHUKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu u
OCHOBAHMS IIPU3MBI; IIPsMasi U HAKJIOHHAs
MIPU3MBbI; OOKOBasl U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, NpsAMOYTOJIbHBIN
napajulesIeuIe]] ¥ €ro CBOMCTBa

48

[Mupamupaa: n-yroiapHas nUpaMuaa, TpaHu
Y OCHOBaHHE NMUpPaMubl; OOKOBas U
MIOJIHAs IOBEPXHOCTh [TUPAMU/IbI;
NpaBUJIbHASA U YCEUEHHAs TUpaMKIa

49

[IpaBusibHBIE MHOTOTPAHHUKH : TTOHSITHE
IIPaBUIIBHOTO MHOTOTPaHHUKA;
IpaBWIbHAS IPU3Ma U NPaBUIIbHAS
NUPaMUJIa; IPAaBUIIbHAS TPEYroJbHas
NUpaMujia ¥ MPaBUIbHBINA TETpa’ap; Kyo

50

[IpencraBnenue o MpaBUIbLHBIX
MHOTOT'PaHHUKAX: OKTadIp, AOJAEKAdIP U
HUKOCadIP.

o1

CumMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCUTEJILHO TOYKH, IPSMOH, TUIOCKOCTH.
DIIEMEHTBI CHMMETPUU B TUPAMHUJAX,
napajuienenuneaax, IpaBuiIbHbIX
MHOI'OI'PaHHHUKAX

52

BrIuucienne 21eMeHTOB
MHOTOI'PaHHHMKOB: pEOpa, TMaroHalIu, YTkl




[Tnomans GOKOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH MPSMOM ITPU3MBI,

53 TJIOIAh OCHOBAHUM, TeOpeMa 0 OOKOBOM L
MOBEPXHOCTH MPSIMOU MPU3MBI
[Tnomans GOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUILHON MUPAMHU/IBL, 1
TeopemMa O TuIToaa OOKOBOH
MTOBEPXHOCTU YCEYEHHOM MUPAMUBI
55 KonTponbhas padora no reme 1
"MHororpaHHuKu"
56 [TonsiTre 06 00BEME 1
57 O0BEM TUpaMUIBI 1
58 O06BEM nupaMu bl 1
59 O06BEM nupaMuIbl 1
60 O06BEM nupaMuIbl 1
61 O0BEM TTPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O06BEM pU3MBI 1
64 KonTtponbnas padora mo teme "O0bEMBI 1
MHOTI'OTpaHHHUKOB"
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AIIHS
65 3Hanuii. [Toctpoenue ceueHuii B 1
MHOTOTPaHHHUKE
[ToBTOpeHue, 06001IeHNE cUCTeMaTH3aIUs
3HaHUU. Bbruucienrue paccTosSHUN: MEXITY
66 JBYMsI TOYKaMH, OT TOYKH JIO MPSIMOM, OT 1

TOYKH OO IIJIOCKOCTHU, MCIKIY
CKpCIIUBAOIUMUCA ITPAMBIMU




67 HroroBas KoHTposbHas paboTa

[ToBTOpeHue, 06001IeHNE cUCTeMaTH3aIUs
3HaHUM. BerunciieHne yrioB: MeXIy

68 CKPEIIMBAOIIUMHUCS MPSIMBIMH, MEXKITY 1
NPSMOH M TUIOCKOCTBIO, IBYTPAaHHBIX
YIIIOB, YIJIOB MEXKY IJIOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoJsbHbie padoTbl

Jara nzydyenus

Cdepa u mwap: neHTp, paguyc, 1MameTp;
IUIOIIAAb TOBEPXHOCTHU CepHI

B3aumnoe pacrnionoxenue chepsl 1
IJIOCKOCTH; KacaTeabHas INIOCKOCTh K

cdepe; miaomans chepsl

N3ob6paxenue chepsl, mapa Ha
wiockoctu. CedeHus mapa

[unuHapuveckas IOBEPXHOCTb,
o0pa3yrolye MUIHHIPHISCKON
IOBCPXHOCTHU, OCh I.[HJIPIH,[[pPI‘-ICCKOﬁ
MMOBEPXHOCTHU

[unuHap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTH, 00pa3yomas u och;
IUIOMIAabL OOKOBOM M ITOJIHOM
MOBEPXHOCTHU

N300paxeHre NUIUHAPA HA IIOCKOCTH.
Pa3péprka nununapa. CeueHus

IUIUHIPA (TTIOCKOCTHIO, MapauieIbHON
WM IEPIEHAUKYIIIPHOM OCH LIUIUHAPA)

Konnueckas moBepXHOCTb, 00pa3ylomme
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKON TTOBEPXHOCTH

Konyc: ocHOBaHu€ 1 BepIIMHA,
o0paszyromiasi ¥ OCh; IJIOIa b OOKOBOH H




MOJIHOM IMOBCPXHOCTHU

VY ceu€HHbIN KOHYC: 00pa3yromue 1

9 BBICOTA; OCHOBAHMS K OOKOBas 1
MTOBEPXHOCTh
N300paxeHre KoHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
10 (MII0CKOCTHIO, TapaJlIeTbHON 1
OCHOBAHUIO, M ITTIOCKOCTHIO,
IIPOXOJAIIEH YEPE3 BEPLIMHY)
1 KomOuHanwmst Ten BpalieHus u 1
MHOTOTPAaHHHKOB
MHoOrorpaHHuK, OMCaHHBIA OKOJIO
12 cdepsr; cepa, BMCaHHAS B 1
MHOTOTPaHHHK WJIA B TEJIO BPALICHUS
13 [Tonsitue 06 06bEMe. OCHOBHBIC 1
CBOIicTBa 00BEMOB TET
14 O06bEM mIMHApa, KOHYCca
15 O0BéM Trapa u momaab cheps
[TogoOHEbIE TE€Na B TPOCTPAHCTBE.
16 CooTHOIIIEHUS MEXTY TUTOMIAISIMH 1
MOBEpPXHOCTEH, 00BEMaMHU MOJOOHBIX
Tem
17 Kontponbnas pabora no remam "Tena 1
BpamieHus" u "O0bemsl Ten"
18 BekTop Ha II0CKOCTH U B IPOCTPAHCTBE 1
19 CrnoxeHue U BBIYMTaHHE BEKTOPOB 1
20 YMHOKEHUE BEKTOpa Ha YUCIIO 1
21 Paznoxenue BekTopa o Tpém 1




HCKOMIIJIAHAPHBIM BEKTOpaM. HpaBI/IJ'IO
nmapajjicjicnuicaa

22

Pemenue 3anay, cBA3aHHBIX C
IIPUMEHEHHEM ITPAaBUJI JCHCTBUH C
BEKTOpaMU

23

[IpsimoyronbHas cucTemMa KOOpIuHaT B
npoctpancTBe. KoopanHatel BekTopa.
[Ipocreiimue 3agaun B KOOpAUHATAX

24

VYron mexay Bekropamu. CKaJIsIpHOE
MIPOU3BEJICHNE BEKTOPOB

25

Brruucnenue yrios Mex1y NpsMbIMUA U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOI IIPU
pELIEHNN T€OMETPUYECKHUX 33124

27

Kontponbhas pabora no reme "BekTopbl
Y KOOPAWHATHI B IpOCTpaHCcTBE"

28

[ToBTOpEHmE, 0600IICHUE 1
cucremaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpEHME, 0000IICHNE 1
cucreMmaru3anus 3Hanni. OCHOBHEIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenue, o0o0IEeHNE U
cucTeMaTu3alusd 3HaHu. 3agauu
IIaHUMETPHUHN U MCTOAbI UX PCIICHUA

31

[ToBTOpeHwme, 0000IICHNE U




CHCTeMaTH3alls 3HaHUH. 33.}:[3.‘11/1
IIAaHUMETPHUHN 1 METOABI NX PCIICHHA

[ToBTOpEHHE, 0000IICHNE 1
cucremarusanus 3Hauuii. OCHOBHEBIE

32 1
¢burypsl, GpaxkTsl, TEOPEMBI Kypca
CTEpPEOMETPUH
33 HToroBast KOHTpoOsIbHAs paboTa 1
34 [ToBTOpEHwUe, o6o6meH%e u 1
CHCTeMaTH3alUs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

ArtanacsH JI.C.,byry3oB B.®.,Kagomues C.b. u ap., ['eomerpus 10-11, AO

"UznarenbcTBO "[IpocBenienne”

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Hcnonb3oBanue udpoBeIX PECYpCOB U PECYPCOB CETH UHTEPHET HA yPOKax

OyJzeT ocyiiecTBIAThCS Ha o0opynoBanuu [{OC





