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HOACHUTEJBbHASA 3AIIMCKA

Pabouas nmporpamma ydebHoro kypca «I eomerpusi» 6a30BOro ypoBHS AJis
oOyuaromuxcst 10 —11 knaccoB pa3zpabotana Ha ocHoBe DenepanbHOrO
roCyJIapCTBEHHOrO0  00pa3oBaTeNbHOTO  CTaHJapTa  CpPeAHEro  0OIIero
oOpa3oBaHMsl, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, MPEIbABIIEMBIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPAAMIIUN POCCUICKOro 0Opa3oBaHMS.
Peanuzanus IPOrpamMMBI o0ecrieunBaeT OBJIAJICHHE KJTFOUEBBIMU
KOMITETEHLIUSIMH, COCTABIISIOIIMMH OCHOBY JIJIsI CAMOPAa3BUTHSI M HEMPEPBIBHOTO
oOpa3oBaHusl, LEJTOCTHOCTh OOIIEKYTBTYPHOTO, JUYHOCTHOTO U
MTO3HABATEJIBHOTO Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TI€OMETPUM Ha YpPOBHE CPEOHEro OOILIEero
o0Opa3oBaHusl 00YCJIOBJIEHA MPAKTUYECKON 3HAYMMOCTBIO METANpPEAMETHBIX H
MIPEAMETHBIX PE3yJIbTATOB 00yUYEHHUsI T€OMETPUH B HAIPaBICHUHU JTUYHOCTHOTO
pa3BuTHs oOywaromuxcs, (GopMUpoBaHUs (YHKIMOHAIBHOM MaTEMaTUYECKON
IPAaMOTHOCTH, HM3y4Y€HHUS JIPYyruX Y4YeOHBIX JAWCHMIUIMH. Pa3Butue vy
oOy4Jaronuxcsi MpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH U MPOUCXOXKICHHUH
r€OMETPUYECKUX AaOCTpaKLMii, COOTHOIICHHH PEAJIbHOIO0 U HJIEAJIBHOTO,
XapakTepe OTPAXKECHUS MATEMAaTUYECKOW HAYKOM SBICHHM M IPOLIECCOB
peanbHOr0 MHUpa, MECTE TEOMETPUU B CUCTEME HAYK U POJIU MATEMATUUYECKOTO
MOJEIIMPOBAHUS B HAy4YHOM I[IO3HAHMM W B IPAKTUKE CIOCOOCTBYET
(GOpMHpPOBAaHMIO HAYYHOTO MHUPOBO33PEHUSI YyUalllUXCs, a TaKXe KauecTB
MBIIUIEHUS, HEOOXOAUMBIX JJIs aJaTalliid B COBPEMEHHOM OOIIIECTBE.

I'eomeTtpus siBNsieTCA OHUM U3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECHEeYMBAET BO3MOKHOCTb HM3YYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOM HAlPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornyeckoe MblUIeHHE, (GOPMUPYEMOE TPU HM3YUEHUU OO0YYaIOIIUMHUCS
MOHSITUMHBIX OCHOB TEOMETPUM U TIOCTPOCHUM LEMOYKH JIOTHYECKHUX
YTBEPXKACHUM B XOJIe PEIICHUS T€OMETPUUYECKUX 3ajad, YMEHHE BBIIBUTATh U
OMPOBEPraTh TMIIOTE3bl HEMIOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUH 3a]ad
€CTECTBEHHO-HAYYHOT'0 IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHue OpueHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JaCTIX AEITENbHOCTU yenoBeka. OprueHTalus 4eioBeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €r0 COLUAIBHOrO OBITHS, (popMa
OTpPaXEHUsSI OKPYKAIOIIET0 MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOIO
npeoOpa3oBaHus JAeUcTBUTENbHOCTU. OmepUpoBaHUE MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUJbI YYEOHOW W TPYIAOBOM NEATETBLHOCTH,
ABJISIETCSI OAHUM M3 MPO(ECCUOHATBHO BaXXHBIX KayeCTB, MO3TOMY aKTyallbHa
3a7a4a (GOPMUPOBAHUS Y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHUJIHOCTH OOPAa3HOTO MBIIUJIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESTEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoenusi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM
ypoOBHE 00y4YeHusi — o001ieo0pa3oBaTeIbHOE W OOILIEKYIBTYPHOE pa3BUTHE
oOydaromuxcst 4yepe3 O0OecleuyeHHe BO3MOXKHOCTH  NPUOOPETEHHS U
UCIIOJIb30BAHUS CHUCTEMATUYECKUX TEOMETPUUYECKUX 3HAHUM U JEUCTBUH,
cnenu(@UUHbIX ~ T€OMETPUM, BO3MOXKHOCTH  YCIEIIHOTO  IMPOJOJIKEHUS



oOpa3oBaHMsl MO CHEUUATBHOCTSIM, HE CBS3aHHBIM C  TPUKIATHBIM
UCIIOJIb30BaHUEM I'€OMETPUU.

[Iporpamma mo reoMeTrpuu Ha 0a30BOM YpOBHE MpeIHAa3HAuYe€HA IS
oOydJaromuxcst CpelHeW  IIKOJbI, HE UCHBITHIBABIIMX 3HAYUTEIIbHBIX
3aTpy/IHEHU Ha YpPOBHE OCHOBHOTO 00IIero oOpazoBaHusi. Takum o0paszowm,
oOy4aroruecsi Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MAaTEMaTUYECKHE
YMEHUS, CBSA3aHHBIC CO CIEIM(PUKON T€OMETPUU U HEOOXOAUMBIE ISl KU3HU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTb H3YYHTh
reoMeTpuio 0oliee TIIyOO0KO, €clii B JaJIbHEHIIIEeM BOBHUKHET HEOOXOIUMOCTh B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON A TEIHHOCTH.

JlocTKeHHE 1IeJId OCBOEHHUsS MPOTPaMMbl 00ECTEUUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpUOpuUTETHBIMH 3aJayaMHd OCBOCHHUSI Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBISIOTCS:

e (QopMupoBaHuE MpPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

e (opMupoBaHuE MpeACTaBICHUS O MHOTOIPAaHHUKAX U TEJIaxX BPallleHUS
KaK O BAKHEUIIMX MAaTEeMaTUYECKUX MOJENIAX, IMO3BOJIAIOLINX
ONMUCHIBATh U U3y4aTh PA3HBIE SIBIICHUS OKPYKAIOILIETO MUPA;

e (QopMupoBaHue yMEHHsS paclio3HaBaTh Ha YEpTeXKaxX, MOJEISAX U B
pearbHOM MHPE MHOTOTPAHHUKHU U TEJIa BPAILICHHUS;

e OBJIAJICHUE METOJAMHM pELIEHHs 3aJad Ha TMOCTPOCHUS  Ha
U300pKEHUSX TPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHuE YMEHHsS ONEPUPOBATH OCHOBHBIMH TOHATUSIMH O
MHOTOTPAaHHUKAX U TEJIaX BPAILICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHUE AaITOPUTMaMH pEIICHHS OCHOBHBIX THIIOB  33]1ady;
dbopMHupoBaHWEe YMEHHS TPOBOJAUTH HECJOXKHBIE JIOKa3aTelIbHbIE
paccy X IeHus B XOJI€ PELICHUsS] CTEPEOMETPHUUECKUX 3aJad U 3a7a4 C
MPAKTHYECKUM COJIEPKAHUEM;

e pa3BUTHE  WHTCIUICKTYaJbHBIX UM  TBOPYECKUX  CIOCOOHOCTEM
oOydJaronuxcsi, IO3HABATEIIbHOW aKTUBHOCTU, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIILICHHUS;

e (QopmupoBanue - GyHKIMOHAIHHOW  TPAMOTHOCTH,  PEJICBAaHTHOM
F€OMETPUU: YMEHUE PAaCIlO3HAaBaTh IMPOSBICHUS T€OMETPUUECKUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaNbHBIX >KU3HEHHBIX
CUTYaIMSIX U MPU U3YUYCHUH JPYTUX yU4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (POpMyIMpoBaTh WX Ha S3bIKE
reOMETPUU U CO3/1aBaTh T'€OMETPUYECKUE MOJIENIM, MPUMEHSITh
OCBOCHHBI TE€OMETPUYECKHM ammapar sl pPeleHdus NPaKTUKO-
OpPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATH U  OILICHUBATH
MOJTYyYEHHbIE PE3YJIbTATHI.

OTnuuuTensHON 0COOCHHOCTHIO TTPOTPAMMBI SIBIISIETCS BKIIFOUCHHUE B KypC
CTEpEOMETPUU B Hauallie €ro H3y4eHus 3aJad, pEUIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO TO3HAHMS, U ONpPEACIEHHBIM 00pa3oM opraHuW30BaHHas paboTa
HaJl HUMH, 9YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHHE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JaJIbHENIIEMY U3YYEHUIO PEIMETA.

[Ipeanoutenue oTaaETCs HATIISTHO-KOHCTPYKTHBHOMY METOAY OOy4eHMUS,
TO €CThb TEOPETHYECKHUE 3HAHUS HUMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTD
MPEAMETHO-TIPAKTUYECKON  IESITEIbHOCTU. Pa3BuTHE  NPOCTPAHCTBEHHBIX
MPEACTABICHUN Yy YYallluXcd B KypCe€ CTEpPEOMETPUM MPOBOJUTCS 3a CUET
pelleHrss 3aJad Ha CO3JaHHE IPOCTPAHCTBEHHBIX O0pa3oB W 3agady Ha



orepyupoOBaHUE MPOCTPAaHCTBEHHbIMU oOpazamu. Co3naHue oOpasa MpoOBOAUTCS
C OMOpPOM Ha HATJISTHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHIX OTBICUEHUS
OT HArJISIIHOCTH, MBICJIEGHHOTO U3MEHEHUS €T0 UCXOTHOTO COJIEP KAHMUSI.

OcHoBHBIE copepkarenbHble JuHUM Kypca «['eomerpum» B 10-11
kjaccax: «MHororpaHHukny, «IIpsiMbie ¥ MIIOCKOCTH B MPOCTpPaHCTBE», «Temna
BpanieHus», «BekTopbl M KOOpAMHATHI B TpocTpaHcTBe». DdopmupoBanue
JIOTUYECKUX YMEHUM pacrpeiessieTcs] He TOJIbKO M0 COJAEPKATeIbHBIM JTUHUSM,
HO U IO ToZiaM O0y4YeHHUsI Ha YPOBHE CpeTHEro 00111ero 0opa3oBaHusl.

Conepsxanue oOpa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOCHMSI paboyeil MporpamMMmbl, paclpeAesi€HHbIM 10 TojJaM OOy4eHHS,
CTPYKTYPUPOBAHO TaKuM 00pa3oM, 4YTOObI OBJIQJCHHE T'€OMETPUUYECKUMU
MOHATUSIMU U HABBIKAMHU OCYIIECTBIISIOCH MOCIEI0BATENBHO U MOCTYNATENbHO,
C CcoONIoZICHHEM TMPHUHIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS
BKJIIOYAJIUCh B OONIYI0 CHUCTEMY TI'E€OMETPUYECKHX  MpeCTaBICHUI
oOy4Jaronuxcsi, pacuupsisi u yryossis e€, o0pa3ysi IpOoYHble MHOKECTBEHHBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kiacce u 1 yac
B Henmenmto B 11 kiacce, Bcero 3a jaBa roga oOydenust - 102 y4yeOHBIX yaca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, mnOpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATUYECKOM IMOCTPOCHHHM CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosniokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAOUIUECH,
napajuielibHble Y CKpelluBaromuecss npsmele. [lapannenpsHOCTs HpsSMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MapaJUICIbHBIE TMpPSAMBIE B IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MAPAJIIENBHOCTD MPSAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMH CTOPOHAMHU; YIOJI MEXKAYy NpPSMBIMA B MPOCTPAHCTBE.
[TapannenbHOCTh  TJIOCKOCTEH:  MapajulelibHble  IUIOCKOCTH;  CBOMCTBA
napajjieNibHbIX IIockocTe. Ilpocreliue MNpoCcTpaHCTBEHHBbIE (QUTYpPHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapajuieienumne; MToOCTPOCHUE CEUCHUH.

[TeprieHANKYISIPHOCTH TPSMOM U IUIOCKOCTH: IEPIIEHAUKYJIISIPHBIE TTPSMBbIC
B IIPOCTPAHCTBE, MPSIMbIE MapaJICIbHBIE U MEPICHANKYISIPHBIE K MIOCKOCTH,
NpPU3HAK MNEPHEHAUKYISIPHOCTU MPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU
NEPIEHIUKYJIAPHON TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YO MEXKIY HPSIMOMl U
IJIOCKOCThIO; JIBYTPAaHHBIA YroJl, JIMHEHHBIA YroJl JABYTPAHHOTO YyIJIA.
[lepieHAMKYNSIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKM JI0 IUIOCKOCTH,
pPacCTOsIHUE OT MPSMOM JO TIUIOCKOCTH, MPOEKUUS (UTYpPhl HA IIOCKOCTb.
[leprieHAUKYISIPHOCTh MJIOCKOCTEM: NPU3HAK NEPHEHIUKYISIPHOCTU OBYX
II0CKOoCcTer. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

MHororpaHHuKH

[TonsaTHE  MHOTOrpaHHUKAa, OCHOBHBIE SJEMEHTbl MHOTOTPAaHHHKA,
BBIITYKJIBIE W HEBBIYKIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOTPaHHUKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TPaHU W OCHOBAHUS MPU3MBI, NpsiMas H
HAKJIOHHAasi  TPU3MbI; OOKOBass W  TOJIHAs  TIOBEPXHOCTh  TPHU3MBI.
[Tapayutenenunen, MNPSAMOYrOJbHBIM IMApAJUICIIENIUIIE] W €ro  CBOMCTBA.
[Mupamuga: N-yrojapHas mupamuja, TpaHd U OCHOBAaHUE MTUPAMUJIbI; OOKOBas U
NOJIHAS TIOBEPXHOCTh NHUPaMUJIbl; MpaBWIbHAS W YyCEUEHHas MNHpPaMHIA.
DJeMEeHThl TpU3Mbl U nupamuabl. [IpaBuibHbIE MHOTOTPAHHUKHU: TOHSATHE
PaBUWJIBHOIO MHOTOTPAHHMKA; MPaBWJIbHAS MPU3Ma W NpaBUJIbHAS MUPAMUIA;
npaBWiIbHAs TPEYroyibHas MUpaMuia W TPABWIBHBIA  TeTpadap; KyoO.
[IpencraBienrie O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTa’ap, IOACKAdIp H
ukocasap. CeueHust IpU3Mbl U MUPAMUJIBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSMOU,
IJIOCKOCTUA. JIEMEHThl CHUMMETPUHM B MNHUpaMUAaxX, MapajjieienuIenax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.

Brluucienne 5»71eMEHTOB MHOTOTPAHHHMKOB: pPEOpa, JAMArOHAIM, YTJIBI.
[Tnomans OGOKOBOW MOBEPXHOCTH M TOJTHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMOW TPHU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TMPABWIHHOW MHPAMMUIBI,
TeopeMa O IIomaau yceuéHHou nupamunabl. [loHstue 06 o0béme. OO0BEM
MAPAMUJIBI, TPU3MBL.

[TogoGubie Tema B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIOMIAISIMH
MMOBEPXHOCTEH, 00BEMaMHU MOAOOHBIX TE.

11 KITACC



TeJsia BpalmeHus

[unmuaapuyeckass  MOBEPXHOCTh,  OOpazywoIue  IUIHHIPUYCCKOU
MOBEPXHOCTH, OCh HWJIMHAPUYECKON MOBEPXHOCTU. [[MIMHApP: OCHOBaHUS H
OOKOBass TOBEPXHOCThb, OOpasyrollas W OCbh;, IUIOMIATb OOKOBOM M IIOJIHOU
MIOBEPXHOCTH.

Konundeckast moBepXxHOCTh, 00pa3yroIrue KOHUYECKON MMOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KoOHyC: OCHOBaHHME W BEpIIMHA,
oOpasyrolas U OChb; IUIONIAAbr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CECUCHHBIN
KOHYC: 00pa3yIolllie U BBICOTA; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, AUaMeTp; IUIOMAIb TOBEPXHOCTH CPepHhl.
B3anmHoe pacnonoxenue cdepbl U IJIOCKOCTH, KacaTellbHas IIJIOCKOCTh K
cthepe; momaas chepsl.

N3ob0paxkeHne Ten BpallleHWs Ha IUIOCKOCTH. Pa3BépTka LMIMHIpa U
KOHYca.

KomOunanuu Tenm BpallleHHS W MHOTOTPAHHHMKOB. MHOTOTpaHHUK,
OTMCaHHBIA OKOJO cepsl; cdepa, BOUcCaHHAsT B MHOTOTPAHHUK, WU TEJO
BpAIlICHUS.

[Tonsatue 06 oOwvéme. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00
00bEME TPSIMOYTOJIBHOTO Tapajuiesenunena W cieacTBus u3z He€. OObEM
UIUHIpa, KoHyca. O0BEM 11apa U miomaab cepel.

[Tono6nbie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY ILIOMIAAIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TElL.

Ceuenust nmwivMHapa (MapauieibHO M TEPIEeHIUKYJISIPHO OCH), CEUCHHS
KOHyca (mapajuieIbHOe OCHOBAaHUIO M IPOXOJAIee Yepe3 BEPIINHY), CEUCHUS
mapa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocth U B mpocTpaHcTBe. ClOXEHHE M BbIYUTAHHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4YMCIO. PaziiokeHune BekTopa IO TpEM
HEKOMILUTaHapHBIM BekTopaM. I[IpaBwio mnapamnenenunena. Pemenue 3amad,
CBSI3aHHBIX C NPUMEHEHHUEM IIPAaBWI JIEUCTBUM C BeKTOpamu. lIpsmoyronpHas
cucteMa KoopAauHar B IpoctpaHcTBe. Koopaunarel Bektopa. lIpocrenime
3a7a4d B KOOpAMHATaX. YTroa Mexay BekTopamu. CKalasipHOE IPOU3BEICHHUE
BEKTOpPOB. BbluncClieHHWE yIJIOB MEXAYy TMNPSIMBIMHU W IJIOCKOCTSIMH.
KoopinHaTHO-BEKTOPHBI METOJI MpPH PEIICHUH TEeOMETPUUYECKUX 3ajad.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHS MMPOrPaMMbI Y4eOHOTO MpeaMeTa
«MareMaTuKka» XapakTepU3yIOTCs:

I'paxnanckoe BoCIUTaAHUE:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOM IMO3WIMK  OOydYaromerocss Kak
aKTUBHOTO M OTBETCTBEHHOTO YJICHA POCCHUHCKOTO OOIECTBa, MPEACTABICHUEM
O MaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHHPOBAHWS PA3IUYHBIX CTPYKTYD,
SIBJICHUM, MPONEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHHEM B3aWMOJICHCTBOBAThH C COIMATHHBIMU UHCTUTYTaMH B COOTBETCTBUU C
uX QYHKIUSMU U HA3HAYCHHUEM.

ITaTpuoTHYeckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO ~ POCCUMCKOM  TPaKJAHCKOW  MJIEHTUYHOCTH,
YBaXKEHUS K MPOILJIOMY M HACTOSIIEMY POCCUHUCKONW MaTeMaTUKU, IICHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHHUSM POCCHUHCKUX MATEMAaTUKOB M POCCHUMCKOM
MaTEMaTUYECKON IIKOJbI, K HCIOJIB30BAHUIO JTUX JOCTIDKCHHM B JIPYTUX
HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUEM JTYXOBHBIX [EHHOCTEH POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TIOBEICHMUS,
CBA3AHHOTO C TPAKTUYECKUM TNPUMEHEHUEM JIOCTH)KCHUH HayKu U
JESTEIbHOCThIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMYHMBOTO OYyayIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIFOYAs 3CTETUKY MaTEMaTUUECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PEIIEHU, pacCCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMATHYECKHUM  aCIIEKTaM  Pa3JMYHbIX BHIOB
HCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(hOPMHUPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHHS B
UHTEpEecax 370pOBOTO M 0Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOIO
OTHOIIICHUS K CBOEMY 3JIOPOBBIO (370pOBOE NUTaHHE, cOalaHCHPOBAHHBIM
PEXKUM 3aHITHHN U OTIbIXA, PETYJsipHas pu3nUecKasi akTUBHOCTD); (PHU3NYECKOTO
COBEPIIICHCTBOBAHUS, pu 3AHATHAX CIIOPTHBHO-03/I0POBUTEILHOM
NEATEIIBHOCTHIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCOZHAHHEM IIEHHOCTH TPY/IOIOONS; HHTEPECOM K
pasMuHBIM  chepaM TPOQPECCHOHATBLHON  JICITCIBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ MPUIIOKCHUSIMH, YMEHHUEM COBEPIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccun W peann30BBIBATH COOCTBEHHBIC KWU3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUI0 U
caM000pa30BaHUIO HAa TPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKOJI0rnYecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPhI, IOHUMAHUEM BIIUSHUS
COITMAJIbHO-DPKOHOMHUYECKHX  MPOIECCOB HA  COCTOSIHUE TMPUPOJTHOM M
COITMAJILHOM Cpelbl, OCO3HAaHHEM TJIOOAJIBHOTO XapakTepa SKOJOTHYSCKHUX
mpoOJieM; OpHEHTAIlMe Ha MPUMEHEHHE MaTEeMaTHYCCKUX 3HAHUHU IS



penieHus 3a1a4d B 00JaCTU OKPY’KAIOIIEH Cpelibl, MIIaHUPOBAHUS TTOCTYIIKOB U
OILICHKU UX BO3MOXKHBIX MOCTEACTBUHN I OKPY>KAIOIIECH Cpeibl.

LleHHOCTH HAYYHOTO IO3HAHNS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH M OOIIECTBEHHOW MPaKTUKH,
MOHMMaHUEM MAaTEMaTUYECKON HayKH Kak cepbl YEIOBEUECKOU JIeITeIbHOCTH,
ATanoB €€ pa3BUTHUA M 3HAUMMOCTHU I Pa3BUTHS LUBWIM3AIMH; OBIaJCHUEM
A3BIKOM MATEMaTUKU MU MAaTeMaTHYECKOW KyJIbTypOod Kak CPeJCTBOM MO3HAHUS
MHUpa; TOTOBHOCTHIO OCYHIECTBJISATh MPOEKTHYID M  HCCIEIOBATEILCKYIO
NEeSATEeNbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS MPOrpaMMbl YU€OHOTO MpeameTa
«MareMaTuka» XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCBUSMU, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU PecYISAMUBHBIMU OCUCTBUAMU.

1)  Vuueepcanvnvlie nosnasamenvuvle Oelicmeus, obecneyusarom
Gdopmuposanue 06A3068bIX KOSHUMUBHBIX NPOYECCO8 00yUarowuxcs (0ceoeHue
Memo0o08  NO3HAHUSL  OKpyJcarouje2o Mupa, npumeHeHue  102U4ecKux,
uccnedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue AecTBUA:

e BBIABIATH u XapaKTepru30BaTh CYILIECTBEHHbBIC PU3HAKH
MaTEMaTUYECKUX OOBEKTOB, OHSITHM, OTHOIICHUN MEXIY TOHITHSIMU;
dbopmMynrpoBaTh OTIpeJICIICHHUSI TTOHSTHI; yCTaHaBJIMBATh
CYIIECTBEHHBIM MPHU3HAK KiIacCH(pHUKAIIMHA, OCHOBAHMS IsI 0000IIEHUS
U CpaBHEHUS, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIUPOBATH M MPEOOPA30OBHIBATH CYKICHHUS:
yTBEPAUTEIbHBIE U OTPUIlATENIbHbIC, €IUHUYHbIC, YACTHBIE W O0OIIUE;
YCIIOBHBIE;

e BBIBJISITH MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U
npoTuBOpeunss B (DaKTax, JAHHBIX, HAOIIOMCHHUSIX W YTBEPKICHHSIX;
npenjiaraTh ~ KpUTEPUU 1T BBIABJICHHMS  3aKOHOMEpPHOCTEH U
IIPOTHUBOPEUN;

e JIeJIaTh BBIBOJBI C MCIOJIH30BAHUEM 3aKOHOB JIOTUKH, ACHYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUCHUH 110 aHAJIOTHH,

e TMPOBOJAUTH  CAMOCTOSITEJIHO  JIOKA3aTeIbCTBA  MATEMAaTHYECKUX
VTBEpPXKICHUM  (TpsMbIE W OT  TPOTUBHOTO),  BBICTPAWBATH
apryMEHTAIHIO, IPUBOIUTH  TPUMEPhl U KOHTPIPHMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBHIBOJIBI;

e BBIOMpaTh CMOCOO perieHus: yuyeOHOU 3a1auu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMPATh HaMOOJEe MOAXOMAININA C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCcKue 1eCTBUA:

e HCMOJB30BaTh BOMPOCHI KAaK  HCCIEAOBATEIIBCKUNA  MHCTPYMEHT
Mo3HaHus;, (HOPMYITUPOBATH BOIMPOCH], (PUKCHUPYIOIINE MPOTUBOPEUHE,
npo0JemMy, yCTaHaBIUBATh HCKOMOE U JaHHOE, (DOPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJAUTH  CAMOCTOSTEIbHO  CIUIAHUPOBAHHBIM  IKCIIEPUMEHT,
HCCJIIOBAaHUE TI0 YCTAHOBJICHUI0O OCOOCHHOCTEH MaTeMaTHU4eCKOro



O6T)CKTa, ABJICHUSA, TIIpOHCCCA, BBIABJICHUIO 3aBUCUMOCTEH MCIKIY
O6T)CKTaMI/I, ABJICHUAMMU, ITPOLCCCAMU,

CaMOCTOATCIIBHO (bOpMYJIHpOBaTB O606I[I€HI/I$I U  BbIBOABI IIO
pe3yiibTaTaM HpOBGI[éHHOFO H&6JIIOI[CHI/IH, HCCICOOBaHUs, OLCHHMBATDL
AJOCTOBCPHOCTD INOJYUYCHHBIX PC3YJIbTATOB, BBIBOAOB U 0606m€HHﬁ;
IMPOTrHO3UPOBATE BO3MOKHOC PA3BHUTUC IIPOLCCCA, 4 TAKIKE BbIABUI'ATb
IMPCAITIOJIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH Je(OUIUTHI HTHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JJIs OTBETA
Ha BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OpPMAIMIO U3 HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIN3UPOBATh, CHUCTEMAaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U POPM IIPEICTABICHHUS,
CTPYKTYpPUpPOBaTh HH(POpPMAIMIO, MPEACTABIATH €€ B Pa3IUYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUECKH;

OLICHMBATh  HAA&HKHOCTh  MHPOPMALIMU MO  CaMOCTOSITENIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanonvie KoOMMyHUKamueHwle Oelicmeus, 0becnedusaont
CHOPMUPOBAHHOCM COYUATILHBIX HABLIKOS 0OVUATOUUXCSL.
Oo0wmenue:

BOCIIPUHUMATh H (OPMYIUPOBATh CYXICHHUS B COOTBETCTBUH C
YCIOBUSAMHU M TEJSIMH OOIICHUS; SICHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pE€HHMS B YCTHBIX M THUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS IO XOJy PEIIeHUs 3a/ladyd, KOMMEHTHUPOBATh MOJYYCHHBIN
pe3ynbTar;

B XO7e OOCYXIEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMou
TEMBbI, TPOOJIEMBI, peIIaeMOl 3a/aud, BHICKA3bIBATh UJCH, HAIICICHHBIC
Ha TIOWMCK PEIICHUS; COIMOCTAaBJISATh CBOM CYXKJIEHUS C CYXICHUSIMU
JIPYTUX YYaCTHUKOB JIHMAJIOTa, OOHAPYXUBATh Pa3IMuMe U CXOACTBO
MO3UIMK; B KOPpPeKTHOU (dopme (popMyIupoBaTh pa3HOTIACcHs, CBOU
BO3PAKCHUS;

NPENCTaBIATh  pe3yibTaThl  PEIICHHWS  3aJa4yd, OKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa; CaMOCTOSTENBHO  BBIOMpaTh  ¢opmar
BBICTYIJIEHUS C Y4€TOM 3aJad TMpe3eHTallud U OCOOCHHOCTEU
ayJIUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHOW U
WHJUBUyIbHOW PabOThl MPU PEIIeHUH Y4eOHBIX 3a7ad; MPUHUMATH
[eJb  COBMECTHOW  JICSITENBHOCTH, TIUIAHUPOBATH  OPTaHHU3AIUIO
COBMECTHOM paboThl, pachpenensiTh BUABI padOT, JOTOBAPUBATHCA,
o0CyXmath TMpOIECC H pe3yiabTaT paboThl; 0000maTh MHEHUSA
HECKOJILKHX JIIOJICH;
y4acTBOBaTh B TPYMNMOBBIX (opMax paboTsl (0OCykIeHus, oOMeH
MHEHUN, «MO3TOBBIE€ IITYPMbD» M WHBIC); BBITOJHATH CBOIO YacTh
paboThl ¥ KOOPAWHUPOBATH CBOM JCUCTBUS C JPYTUMHU YICHAMH
KOMaH/IbI; OIIEHWBAaTh KAa4€CTBO CBOEr0 BKJIaJia B OOIIMU TPOIYKT IO
KpUTepusiM, ChOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMMOICHCTBHSI.
Vuueepcanonuvie  pezynamuenvle  Oeticmeus,  obecnedusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuzamnus:



e COCTAaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0
pelIeHus ¢ YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

penieHuit ¢ ydéTomM HOBOM nHpOpMaIuu.

CaMOKOHTPOJIb:

e BIAJCTh HABbIKAMU TIO3HABATENbHOM pedIeKCUM KaK OCO3HaHUS
COBEpIIAEMbIX  JIEMCTBUI W  MBICIUTEIBHBIX  IPOILECCOB, HX
pe3yNbTaToOB; BIAAETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U Pe3ysbTaTa peuIeH!s] MaTEMaTUYECKOM 3a1auH;

e TMPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHHUU
3a/la4yd, BHOCHTb KOPPEKTHUBBI B JESATEIBHOCTbh HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

e OLEHUBATh COOTBETCTBHE pEe3yJbTaTa LEIU U YCJIOBHUSAM, OOBACHSTH
MPUYHMHBI JOCTHKEHUS WM HEJOCTHXKEHUS PE3YJIbTaTOB JIEATEIbHOCTH,
HAaxXOJIUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KUIACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPSIMAsi, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX IPH PEIICHUH
reOMETPUYECKUX 3a]1aY.

OnepupoBarh MOHATUSIMH: TAPAIENBHOCT M TMEPHEHIUKYISIPHOCTD
MPSIMBIX U TIJIOCKOCTEM.

KnaccuduimpoBath B3aMHOE pPACIOJIOKEHUE MPSAMBIX U MIJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: JBYTPAHHBINA YIroJl, TPaHU JABYTPAaHHOIO YIJIa,
pedpo IBYIpaHHOIO YIJIa; IMHEHHBIN yroy ABYTPaHHOTO YIJia; TpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBarth MOHATUAMH: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKJIbINA
MHOT'OIPAHHHMK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHHUKOB (MHpaMHIa; IMpU3Ma,
MPSIMOYTOJIbHBIN NTapaylienenunen, Kyo).

KnaccuduimpoBarb ~ MHOTOTpaHHUKH,  BbBIOMpass  OCHOBaHUS IS
Kjaccuukanuy (BBINYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; MPaBUIIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJlJIeIeITUIebl).

OnepupoBatb MOHSATUSIMU: CeKyIias MJIOCKOCTb, CEUCHHE
MHOTOI'PaHHUKOB.

OOBICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIIEOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHATH
(BBIHOCHBIE) TIJIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HaXOXJEHHWE I'€OMETPUUYECKUX BEJIUYMH IO 00pa3iam
WIHM alroOpuTMaM, IPUMEHSSI U3BECTHBIE AaHATMTUYECKHUE METO/IbI IIPU PEIICHUU
CTaHAAPTHBIX MATEMAaTHYECKUX 3a/ad HAa BBIYHMCIECHUE PACCTOSHUM MEXIy
JIBYMS TOYKaMHU, OT TOYKHA [0 NPSIMOW, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEIMBAIOIINUMUCS IPSIMBIMHU.



Pemate 3a7aun Ha HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH IO 0Opas3iam
WIHM alrOpUTMaM, IPUMEHSSI U3BECTHBIEC AHATTMTUYECKUE METOJIbI IIPU PEIICHUH
CTaHAAPTHBIX MaTeMaTHYEeCKUX 3a7ad Ha BBIYUCICHHE YIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS TMPSIMBIMUA, MEXKIY MPSAMONM U TUIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYTPAHHBIX YTJIOB.

Boruucisate 00bEMBI M IUIOMIAIM  TOBEPXHOCTEM MHOTOTPAHHUKOB
(npuzma, mUpamuaa) ¢ MpUMEHEHHEM (OpPMYJ; BBIYUCIATH COOTHOIICHHMS
MEX Iy TIOMIAISIMU TOBEPXHOCTEN, 00BEMaMU MOT0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBarth MOHATHUSAMHU: CUMMETpPUsSI B MPOCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekath, NpeoOpa3oBbIBaTh M HMHTEPIPETHUPOBATH HHOOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, Mpe/ICTABICHHYIO Ha YepTexKax
U PUCYHKaX.

[Ipumensaty reomerpuyeckue (HakThl JUIsl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAralolINX HECKOJbKO IIaroB PEUICHUs, €CIU YCIIOBHS
IPUMEHEHUS 33JIaHbl B SIBHOUM (hopMme.

[IpuMeHsATh NpoOCTEWIIME MPOTPAMMHBIE CPEACTBA U BIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOUTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
KW3HU, pACTIO3HABATh MIPOSIBJICHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpumeHATh TOy4eHHBIC 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh peajbHbIC
CUTyallud W TNPUMEHATh W3YYEHHBIEC MOHATHS B IMPOLECCE MOKWCKA PELICHUS
MaTeMaTU4YecKu CHOPMYIUPOBAHHOM MPOOJIEMBbI, MOJIECIHPOBATH pPEAbHbBIC
CUTyalldd Ha S$3bIKE TE€OMETPUH, HCCIEHOBATH ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHITHM M TeopeMm, ammapara ainreOphl;
pelmarh NpakTUYECKUE 3a/1aud, CBA3AHHBIE C HAXOXKIACHUEM T'€OMETPHUYECKUX
BEJTUYHH.

11 KITACC

OnepupoBarh MOHATUAMH: IWIHMHAPUYECKAs MOBEPXHOCTh, 00pasyroiine
WIMHAPUYECKON  MOBEPXHOCTU; IWIMHAP; KOHUYECKas TMOBEPXHOCTD,
oOpa3yrole KOHHYECKON TOBEPXHOCTH, KOHYC; cpepruueckasi IOBEpXHOCTb.

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

OOBICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepol U MIOCKOCTH.

OnepupoBarh TMOHSATHUSMU: IMAPOBONW CErMEHT, OCHOBAaHWE CETMEHTA,
BBICOTA CETMEHTA; IIIapOBOM CJIOM, OCHOBAHHE IIIAPOBOTO CJOS, BBICOTA
[IAPOBOTO CJIOST; IIIAPOBOM CEKTOP.

Boruucnsate 00BEMBI W TUIOMIAAM TOBEPXHOCTEW TN  BpalleHus,
T€OMETPUUYECKUX TEJ C TPUMEHEHuEM (HopMy.

OnepupoBarth TMOHSATUSMU: MHOTOTPAHHHWK, BIUCAaHHBIM B cdepy u
OMHCaHHBIA OKOJO cdepbl; chepa, BMUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIeHusl.

BbIauciasTh COOTHOIICHHSI MEXTY TUIOIIAISIMU TIOBEPXHOCTEH 1 00bEMaMu
MOA0OHBIX TEII.

N3o0paxkats m3ydaembie (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImonHsATh  (BBIHOCHBIC) TIJIOCKHE YEPTEKU €3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHH3Y; CTPOUThH CEUCHHS TEJ BPAIICHUSI.



N3BnekaTh, WHTEPNPETUPOBATH M MPeoOpPa3OBbIBATH HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, Mpe/ICTABICHHYIO Ha YepTexkKax
U PUCYHKAX.

OneprpoBaTh NOHITUEM BEKTOP B IPOCTPAHCTBE.

BpINOMHATE JOEHUCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha YHCIO, OOBSCHATh, KAKUMH CBONCTBaMHU OHHU
00J1a1a10T.

[IprMeHATh MpaBUIIO NapajuielICUNeaa.

OneprupoBaTh NOHATHUSAMU: JIE€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJHWHATBHI BEKTOPA, YroOJ
MEXKIy BEKTOpPaMH, CKaJIPHOE NPOU3BEICHHE BEKTOPOB, KOJUIMHEApPHbIE M
KOMILIAHAPHBIE BEKTOPBHI.

Haxonute cymMMy BEKTOPOB U NHPOU3BEACHHE BEKTOpPAa HA YMUCIO, YIOJ
MEXKJYy BEKTOpPaMHU, CKAILIPHOE IIPOU3BEICHUE, PACKIIAABIBATE BEKTOP MO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensaTy reomeTpuyeckue (PaKThl ISl PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJArarollluX HECKOJBKO I[IaroB peLICHUs, €CJIM YCIOBUSA
IpPUMEHEHUS 33JIaHbl B SIBHOUM (hopMme.

Pematp npocreiiime reoMeTpuuecKrUe 3a1a4d Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemate 3amauM Ha [J0Ka3aTelbCTBO MATEMATHYECKUX OTHOLLICHUWA U
HAaXOXKJECHUE TEOMETPUYECKUX BEIIMYUH [0 00pas3amM WM ajIropuTMam,
IIPUMEHSSI U3BECTHBIE METOJBl IPU PELICHUM CTAHAAPTHBIX MATEMATHYECKUX
3a7ad4.

[IpumeHsaTh TpOCTEHIINE NPOTrPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOAUTH TTpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IMPUPOIEC U
YKA3HU, PACIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TOy4YeHHBIEC 3HAHHS Ha MPAKTUKE: aHAIU3UPOBATh PEAIbHBIE
CUTyalluld U TNPUMEHSATH W3YUYCHHBIC IOHATHS B MPOLECCE MOUCKA PELICHUS
MaTeMaTU4YeCKu CHOPMYITUPOBAHHOM MPOOJIEMBbI, MOJACIUPOBATH peaTbHBIC
CUTyallul Ha SA3bIKE TIE€OMETPUM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHITHM M TeopeMm, ammapara anreOphl;
pelars NpakTU4YECKUE 3aJauM, CBSA3AaHHBIE C HAXOXKICHUEM TI'€OMETPUUYECKHUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne KoanuecTBo 4acoB
HaumeHnoBaHue pa3aesioB DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThbI padoThbI
bubmnoreka IIOK
L Beenenie B crepeoMeTpHIo 10 https://m.edsoo.ru/1c209e37
[IpsiMbIe U MJIOCKOCTH B
5 MPOCTPAHCTBE. 12 1 bubmuoreka [IOK
[TapaniaenbHOCTh NPSIMBIX U https://m.edsoo.ru/1c209e37
IJIOCKOCTEN
3 IlepnieH IUKYIAPHOCTD 12 bubmuoreka [IOK
MPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
4 Vsl MeXay NpsSMBIMU U 10 1 bubmuoreka [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bubanoreka LIOK
> Mororparitiin 1 1 https://m.edsoo.ru/1c209e37
" bubmmoreka [IOK
0 OOBEMEI MHOTOrPaHHHKOB J 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubmuoreka [IOK
pPacCTOSHUSA U YIIIbI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

HaumMeHoBaHme KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3aesioB U TeM KoHTpoabHbIe I[pakTHyeckune
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
nporpamMmbl padoThI padoThI
bubnnoreka IIOK
L Tena ppameris 12 https://m.edsoo.ru/1c209e37
. bu6mmoreka [IOK

2 O0nenmer Ten S 1 https://m.edsoo.ru/1c209e37
BekTops

3 T — 10 1 bubnuorexa [JOK

pA https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
[ToBTOpEHME,

4 00001IeHHE, 7 1 bubnuoreka [IOK
cHUCTeMaTH3ausl https://m.edsoo.ru/1c209e37
3HAHUU

OBUIEE KOJIMYECTBO
YACOB I1O0 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

MNOYPOYHOE INIJIAHUPOBAHUE
10 KITIACC reomerpust

AaTta

Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IIPSIMast, IIIOCKOCTh, IPOCTPAHCTBO.
[TpaBuna n3o0pakeHus Ha PUCYHKAX: U300pa)KeHUs INIOCKOCTEH, ITapaljIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MNEPECCKAOIMUEC IIIOCKOCTH, IICPCCCKAOIIUCCH IIPAMasd U IJIOCKOCTb

[TonsTus: MepeceKaronmecs MmIOCKOCTH, NMEPCCCKAIOIINECS IIpsAMas U IJIOCKOCTDb

3HAKOMCTBO C MHOTOI'paHHUKAMHU, U300pakeHNe MHOTOTPaHHUKOB HAa PUCYHKaX, Ha
IIPOEKIIMOHHBIX YEPTEkKAX

HavanbHble cBenieHus o Kyoe U nupamuie, X pa3BEpTku U Mmoaenu. CeueHus
MHOT'OI'PAaHHUKOB

HauanpHble CBEIECHUS O KY6e " IUpaMHueC, ux paBBépTKI/I n MOACIHN. CeueHus
MHOT'OT'PAaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM MOCTPOCHUU CTCPCOMCTPUUN: AKCUOMBI
CTCPCOMCTPHU U CIICACTBUA U3 HUX

[TonsiTre 06 akCMOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AaKCUOMBI
CTEPEOMETPUU U CIEACTBUSA U3 HUX

[TonsiTe 06 akCMOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX




[TonsiTHEe 006 AKCHOMAaTHYECKOM MTOCTPOSHUH CTEPEOMETPUHN: aKCHOMBI

10 CTEPEOMETPUU U CIEACTBUSI U3 HUX

1 B3aumHoe pacnonoxeHue nNpsiMbpIX B IPOCTPAHCTBE: IEpECeKaroluecs,
NapajuleJIbHbIE U CKPEILMBAIOIINECS TIPSIMbIE

12 [TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: NapajliesIbHbIE MIPSIMbIC B
IIPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX MPSAMBIX

13 [TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B pocTpaHcTse: [lapamienbHocTh IpsaMoit
U TJIOCKOCTH

14 VYTl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE

16 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE

17 [TapayeapHOCTB INIOCKOCTEN: MapalIEIbHbIE INIOCKOCTH

18 CBoiicTBa mapayIeIbHBIX TIIOCKOCTEH

19 [Tpocreiimme npocTpaHCcTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPadp, KyO,
napassenenumne|

20 [TocTpoenue ceueHmit

21 [Toctpoenue ceuenunit

99 Konrponsnas padora no reme "[IpsiMble U IIIOCKOCTH B TPOCTPAHCTBE.
[TapannensHOCTh NPSMBIX M IIIOCKOCTER"

93 [TeprieHAUKYISAPHOCTH MPSIMOM U IUIOCKOCTHU: TIEPIEHIUKYIISIPHBIE IPSIMBIE B
POCTPAHCTBE

24 [TpsiMbIe apauiebHbIEC U TIEPTIICHINKYIISPHBIC K TUIOCKOCTH

25 [TpsiMbIe mapaiebHbIe U MEPIICHUKYISIPHBIE K TUIOCKOCTH

26 [Tpu3Hak neprneHAnKYISIPHOCTH MPSIMOM U IIOCKOCTH




27

IIpu3Hak neprneHAUKYJIIPHOCTH IPSIMOU U INIOCKOCTH

28 Teopema o0 mpsiMON NEPIEHANKYISIPHOM MIIOCKOCTH

29 Teopema o0 mpsiMON NEPIEHAUKYISIPHOMN TIIOCKOCTH

30 Teopema o0 TpsAMOii TIEPIICHANKYIISIPHOHN TIOCKOCTH

31 [lepieHAUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

39 [TepieHAUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

33 [lepnieHauKyIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IJIIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUIOCKOCTH

34 [leprnieHauKyIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J10 IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY MPSIMON U INIOCKOCTHIO

36 JIByrpaHHBIN yroJl, TMHENHBIN Yroil ABYTPAHHOIO yria

37 JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO yIia

38 HepneHILHIEynstHOCTL IJIOCKOCTEH: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX
IJIOCKOCTEH

39 HepneHz[HIfynﬂpHOCTL IUIOCKOCTEH: MPU3HAK NMEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTEHN

40 HepneHﬂHIEynﬂpHOCTL IJIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH IBYX
IJIOCKOCTEHN

41 TeopeMa 0 TpEX MepHeHANKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 Teopema o0 Tpéx nepneHANKYIIpax




KontponbsHas padora o temam "TlepneHInKyIapHOCTh MPAMBIX U IUIOCKOCTEN" U
p p POCHAMUKYIIAP p

44 "Vl MeXAY OPSIMBIMU U IJIOCKOCTSAMU"

45 [ToHsATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOT'PAHHHKA, BBIITYKIJIBIC U
HEBBITYKJIbIE MHOTOI'PAaHHHUKH; pa3BEPTKA MHOTOTPAaHHHUKA

46 [Tpu3ma: n-yroapHast Ipu3Ma; rpaHd U OCHOBAHMS IPU3MBI; IPsIMast U HAKJIOHHAs
IpU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh MPU3MBbI

47 [Tapannenenunen, npsiMOYroiabHbIHN MapajuleenuIes U ero CBoicTaa

48 [Tupamuna: n-yrojapHast MMpaMuza, TPaHA U OCHOBaHI/ie nUpaMUIbl; OOKOBas U
MOJTHASI TOBEPXHOCTh MUPAMHU/IBL; TPABUIIbHAS U yCEUEHHAS MUpaMuUIa
[TpaBuIbHBIE MHOTOTPAHHUKH: TIOHSATHE MTPABUIBHOTO MHOTOTPAHHUKA; TIPABUIIbHAS

49 npy3Ma U MpaBUIbHAs MMPAMUA; TPABUIIbHAS TPEYToJdbHAas MUPaMUaa U
IIPABWIbHBIN TeTpasip; KyO

50 [TpencraBiaenne o NpaBUIbHBIX MHOIOIPAaHHUKAX: OKTA/Ip, JOJEKAdIp U UKOCAdIP.
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOI,

51 IUIOCKOCTH. DJIEMEHThl CHMMETPHH B IUpaMUIaX, Hapajeenunenax, NpaBuIbHbIX
MHOT'OI'paHHHKaX

52 Beruucnenue 3neMeHTOB MHOTOI'paHHUKOB: pEOpa, TMaroHasu, yriibl

53 [Tnomanb 60KOBON MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON MTPU3MBI,
IUIONIA/Ib OCHOBAaHUM, TeOpeMa 0 OOKOBOW MOBEPXHOCTU MPSIMON TIPU3MBI

54 [Tnomaas 60KOBOM MOBEPXHOCTU M MOBEPXHOCTH NMPABUIBHOM MUPAMUIbI, TEOpEMa
0 TUTOMIAM OOKOBOW MOBEPXHOCTH YCEUEHHOW TUPAMHUIBI

55 KonrponsHas padora o teme "MHOrorpaHHUKH"

56 [TonsiTre 06 00BEMeE

S7 O06bEM upamMu/Ibl

58 O0BEM TUpaMHUTBI




59

O0BbEM nupamMuIbl

60 O0BEM TUpamMu bl
61 O0BEM IPU3MBI
62 O06BEM pu3MBbI
63 O0BEM TIPU3MBI
64 Kontponbnas pabota no reme "OOBbEMBI MHOTOTPAaHHUKOB"
65 [ToBTOpenue, o6o0meHne cucTemMaTu3amus 3Hanui. [locrpoenue ceueHuii B
MHOTOTpaHHHKE
[ToBTOpenue, 0000IIeHNE CUCTEMAaTH3aIs 3HAaHWH. Brruncienne paccTosHMIA:
66 MEXy ABYMS TOUKaMHU, OT TOUYKH JI0 IPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKTY
CKPEIIMBAOIIUMUCS MPSMBIMH
67 HroroBast KoHTpoIbHAs paboTa
[ToBTOpenue, 00o0IIeHNE cuCcTeMaTH3alUs 3HaHUN. Brrancienne yrios: Mexay
68 CKPEIIUBAIOIIUMUCS TIPSIMBIMHU, MKy MPSIMOM U TUIOCKOCTHIO, IBYTPAaHHBIX YTIIOB,

YIJI0B MEKAY IIIOCKOCTIAMU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE INIVTAHUPOBAHUE
11 KITIACC reomerpust

Ne
Tema ypoka
n/m | Aara

1 Cdepa u map: ueHTp, paanyc, IuaMeTp; MIOIab MOBEPXHOCTU Chepbl

5 BsanmMHuoe pacrionosxeHue cepbl U INIOCKOCTH; KacaTelIbHas TIOCKOCTh
K chepe; mromaas chepol

3 N3ob6paxenue chepsl, mapa Ha miockoctu. CeueHus mapa

4 [{unuHapuyeckas MOBEPXHOCTh, 00pa3yoIIne UIHHIPHIECKON
MOBEPXHOCTH, OCh IIMIIMHIPUYECKOMN MTOBEPXHOCTH

5 [{ununaap: ocHOBaHMS U OOKOBAas MOBEPXHOCTh, 00pa3yoIlas 1 OCh;
IUI0IaAb OOKOBOM U MOJHOM MOBEPXHOCTU
N306paxeHnne NUIMHApa HA MII0CKocTH. Pa3BépTka nununapa. CeueHus

6 HWIMH]IpA (TUIOCKOCTBIO, MapayieIbHON WK NEPIEeHIUKYISIPHONH OCH
HUJTUHAPA)

; Konunueckasi moBepXHOCTb, 00pa3yromire KOHNYECKOM MOBEPXHOCTH,
OCbh U BEpIIMHA KOHUYECKON TOBEPXHOCTH

3 KoHnyc: ocHOBaHMe 1 BepiIrHa, 00pa3yromias U OCh; TJI0MIAIbs OOKOBOM
Y TOJTHOM TTOBEPXHOCTHU

9 Y ceu€HHBIN KOHYC: 00pa3yollre U BRICOTa; OCHOBAHUS 1 OOKOBast
MIOBEPXHOCTH
N300pakeHne KoHyca Ha TiockocT. Pa3pépTka konyca. CeueHus

10 KOHYca (TIOCKOCTBIO, MapaJIJIEIbHON OCHOBAHUIO, U IIJIOCKOCTBIO,

IpOXOALIeH Yepe3 BepIINHY)




11

Kom0unauust ten BpaieHus ¥ MHOTOIpaHHUKOB

MHororpaHHuK, ONUCaHHBIN OKOJIO cepbl; chepa, BIUCaHHAS B

12 MHOTOTPAHHHK HJIM B TEJIO BPAIICHHS

13 ITonstre 06 00bEMe. OCHOBHEIE CBOICTBA 00BEMOB TEJI

14 O0bEM IUIMHApa, KOHYCa

15 O0BEM mIapa U TIomaah chepbl

16 [Tono6ubie Tena B mpoctpaHcTBe. COOTHOLICHUS MEXKIY MIOMIAASIMU
MMOBEPXHOCTEH, 00bEMaMM MOTIOOHBIX TEIl

17 Kontponsnas padora mo remam "Tena Bpamenus” u "O6bemsbr Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 Cl10’)KeHHUE M BBIYUTAHUE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YHCIIO

21 Paznoxxenne BekTopa 1mo TpéM HEKOMILIaHAPHBIM BeKTopaM. [IpaBuiio
napajuresienumne/a

99 Pemenue 3amay, cBI3aHHBIX ¢ IPUMEHEHUEM MIPABHII AEHCTBHIA C
BEKTOPaMH

23 KoopanHaTHO-BEKTOPHBIN METO/I MIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4

24 [TpstMmoyTONBHAS CHCTEMa KOOPAWHAT B IPOCTpaHCcTBE. KoopanHaTe
BekTopa. [Ipocreitmue 3agaun B KOOpAMHATAX

25 Yron mexay Bekropamu. CKasIpHOE MPOU3BEACHUE BEKTOPOB

26 Brrurcnenue yriioB Mex 1y NPSIMbIMH U TUIOCKOCTSIMU

97 KonTponbhas pabota no teme "BekTopbl 1 KOOpIMHATHI B
npoctpaHcTae"”

28 [ToBTOpeHME, 0000MEeHNE 1 crcTeMaTH3aIus 3HaHuH. OCHOBHBIC




¢burypsl, ¢paxThl, TEOPEMBbI Kypca IJIaHUMETPUN

[ToBTOpeHHE, 0000IIEHNE U CUCTeMaTH3aKs 3HaHui. OCHOBHBIE

29 ¢burypsl, ¢paxThl, TEOpEMBbI Kypca IJIaHUMETPUN

30 [ToBTOopenue, o000IIEHNE U cUcTeMaTH3alMsl 3HaHui. 3a1aun
IUIAHUMETPHUU U METOJIbI UX PEILICHUS

31 [ToBTOpenue, o0o0IIeHNE U cUcTeMaTH3alMsl 3HaHui. 3a1aun
IUTAHUMETPUH U METO/IbI UX PEILCHHS

32 [ToBTOpenue, o6o0IIeHNE U cucTeMaTH3aus 3HaHui. OCHOBHBIE
¢Gurypsl, paxThl, TEOPEMBI Kypca CTEPEOMETPUN

33 HToroBasi KOHTpOJIbHAsS paboTa

34 [ToBTOpEHKE, 0000IICHUE U CUCTEMATH3AIIM 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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