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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydebHoro kypca «l'eomerpus» 0a30BOTO YPOBHS ISt
obyuaromuxcss 10 —11 kmaccoB paspabotana Ha ocHoBe DenepalbHOTO
rocyapCTBEHHOT0 00pa30BaTENbHOTO CTaHIapTa CPEAHEro 0011ero 00pa3oBaHus, C
y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, TPEABIBISAEMbBIX K MATEMAaTUUECKOMY
o0pa30BaHUI0, U TPAAUIIMI poccuiickoro odpazoBanus. Peanuzaiusi mporpaMmbl
oOecIieuynBaeT OBJIAJICHUE KITIOUEBBIMUA KOMIETEHITUSIMH, COCTABIISIOIINMH OCHOBY
JUISL  caMOpa3BUTUSL W HENPEPBIBHOIO  00pa3oBaHUs,  IEIOCTHOCTh
OOIIEKYyIbTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIBHOTO PA3BUTHUS JIMYHOCTH
oOydJarommxcs.

HEJIM N3YYEHHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpPUM Ha YPOBHE CPEAHEro OOILEero
oOpa3zoBaHusl OOYCIIOBJIEHA MPAKTHYECKOW 3HAYUMOCTBIO METANPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUM B HAMPABICHUHM JIMYHOCTHOTO
pa3BUTHs OOydaromuxcs, (HOpMUPOBaHUA (PYHKIIMOHAIBHOM MaTEeMaTUYECKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX TUCHUIUINH. Pa3Butre y oOydaronmxcs
MPaBUIBHBIX MPEACTABICHUH O CYIIHOCTH U MPOUCXOXKIACHHUH T€OMETPUYECKUX
abcTpakiuii, COOTHOLIEHUH PEAJbHOTO W HJCAIBHOIO, XapaKTepe OTPaXKECHUs
MaTEMATUYECKON HAYKOH SIBJICHUH U IPOLIECCOB PEATBHOI0 MUPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIM MaTEMAaTUYECKOIO MOACIIUPOBAHUS B HAYYHOM IMO3HAHUU U
B IIPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIUXCS, a
TAaK)K€ KayeCTB MBIIUICHHS, HEOOXOIMMBIX JJI1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTrpust siBAsieTCs OJHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEAHETO
oOmiero oOpa3oBaHHs, TaK Kak OOECIEYMBAET BO3MOXKHOCTh HM3YyUYCHHs Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOM HAMPABIEHHOCTH, TaK U T'YMaHUTaPHOU.

Jlornyeckoe MbIIUIEHHE, (POPMUPYEMOE MPH HM3YHYEHHH OOYyHaroIIMMUCS
MOHATUMHBIX OCHOB FT€OMETPUU U MOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEPIKICHHI
B XOJIe¢ pEIIECHUS TE€OMETPUYECKUX 3aJady, YMEHUE BBIJIBUTAaThb W ONPOBEPraTh
TUIOTE3bl  HEMOCPEACTBEHHO  WCHOJB3YIOTCS ~ NpPU  pEIIEHUWH  3a1ad
€CTECTBEHHOHAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYHIECTBEHHYIO POJIb BO
BCEX 00JacTsAX AesATeNbHOCTH 4denoBeka. OpueHTalMsl 4YeloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCJIOBUE €ro COLMaIbHOTO ObITHS, Gdopma



OTpPaXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCICIIHOTO IMO3HAHWS W AKTUBHOTO
npeoOpa3oBaHus  JIEUCTBUTENbHOCTUH. OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIMHSCT pa3HbIC BUIBI YICOHON M TPYIOBOM IEATEITLHOCTH, SBIISICTCS
OJTHUM M3 TPO(PECCHOHATBHO Ba)XXHBIX KadyecTB, IO3ITOMY aKTyallbHa 3ajada
dbopmupoBaHUS Y  OOyYalOmUXCS  TPOCTPAHCTBEHHOTO  MBINUICHHUS — Kak
Pa3HOBHUJIHOCTH OOpa3HOrO0 MBIIUICHUS] — CYIIECTBEHHOT0 KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.
[leas ocBoeHmsi mporpaMmbl yueOHOTO Kypca «['eomeTrpus» Ha 06a3zoBOM
ypoBHE 0O0yueHuss — o00mieo0pa3oBaTeIbHOE U OOHICKYJIBTYPHOE pa3BUTHE
oOyuJaroluxcs yepe3 ooecrneueHue BO3MOKHOCTH MTPHOOPETEHUS M HCTIOTb30BaAHHMS
CUCTEMATUYECKUX TEOMETPUUYECKUX 3HAHUM U JHCTBUH, CTIeNU(PUUHBIX T€OMETPUH,
BO3MOKHOCTH YCIIEITHOTO IMPOJODKCHHSI 00pa30oBaHUS IO CICIHAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHH.
[Iporpamma mo reoMmeTpun Ha 0a30BOM ypOBHE IIpeJHA3HAYEHA IS
OOyYJaroIMXcsl CpeIHEN MIKOJIBI, He HCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHHM
Ha ypOBHE OCHOBHOro 0011ero obpasoBanus. TakuMm oOpa3om, oOydaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIHE MATEMAaTHICCKUE YMEHUS, CBI3aHHBIC CO
cnenupuKoil TeOMETPUN U HEOOXOJAUMBIE NIJIsl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, 0HM UMEIOT BO3MOKHOCTh U3YYHTh T€OMETPHIO OoJiee TITyO0KO, €CITH
B JlaJbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B T'E€OMETPUYECKHX 3HAHUAX B
po¢deCCUOHAIBHON JIEATEIIbHOCTH.
JlocTikeHHe T1eM OCBOSHHUS TMPOTpaMMbl  00ECIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIUX  3a7ady. [IpUOpUTETHBIMU 3aJayaMd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTcs:
- (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM
KyJbTYPBI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAFOIIIM MUPOM;

+ (opmMupoBaHUE MpeCTaBICHNS O MHOTOTPAaHHUKAX U TEJIaX BPAIICHUS KaK
O BRKHEWIIUX MAaTEeMAaTHYECKUX MOJENSIX, MO3BOJISIIONIMX OMUCHIBATH H
U3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

- (opmupoBaHue yMeHHsI pacro3HaBaTh Ha YepTEXkKax, MOJEIIX U B

peabHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIlCHUS;

+ OBJAJCHHEC METOJAMH PEIICHMS 3a/Jad Ha TOCTPOCHHUS Ha M300paKEHUSIX

MIPOCTPAHCTBEHHBIX (PUTYD;
- (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSITHSIMH O
MHOTOTPpaHHHMKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMH;

« OBJAJCHUE  aJITOPUTMAMHU  pEIIeHWUS  OCHOBHBIX  THUIOB  3aj]ay;

dbopMHpOBaHWEe YMEHHUS TPOBOJUTH  HECJIOXKHBIE JOKa3aTeJbHBIC



pacCyXICHUs B XOJ€ PELICHHsSI CTEPEOMETPUUYECKMX 3a1ad M 3a1ad C
IIPAKTUYECKUM COJIEPIKAHUEM;

Pa3BUTHE UHTEJUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUaroIMXCs,
ITIO3HABATEJIbHOM aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIILIJICHUS

+ (dopmupoBanue QyHKIIMOHAIEHON IPaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
yYMEHHUE PACIO3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKM3HECHHBIX CUTyalHsX U MPU U3YyYECHHUH
IpYruX  y4eOHbIX  MPEIMETOB, TNPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIUPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUUYECKUE MOJEIH, IPUMEHITh OCBOCHHBIM TI€OMETPUYECKUMI
amrapar i peLIeHus IIPAaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH ITOJyYCHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOEHHOCTBIO MPOrPaMMBbI SIBIISIETCS BKJIIOUEHUE B KypC

CTEPEOMETPUH B HAYAJIE €T0 NU3YYEHHUS 3a]1a4, PEIIAEMbIX Ha YPOBHE HHTYUTUBHOTO
NO3HAHUs, U OINpenelaEHHBIM O0pa3oM OpraHu3oBaHHas paboTa HaJ HHUMH, 4YTO
CIIOCOOCTBYIOT PpPa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBILUICHHUS,
CTUMYJIMPYET IPOTEKaHUE UHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K NAJIBHEUIIEMY
W3YUYEHHUIO IIPEAMETA.

[IpennoureHue oTaaéTCsl HATISIAHO-KOHCTPYKTUBHOMY METOy OOY4YEeHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOE OCHOBE YYBCTBEHHOCTH
MPEAMETHONPAKTUYECKON  JIeSITEIbHOCTH. PazButne MPOCTPAHCTBEHHBIX
MPEACTABICHUN Y y4YallluXca B Kypce CTEPEOMETPUU MPOBOAUTCS 32 CUET PEIICHHUS
3a/lad Ha CO3/IaHHE MPOCTPAHCTBEHHBIX OOpa30B M 3ajady Ha OINEPUPOBAHUE
MPOCTPAaHCTBEHHbIMU oOpazamu. Co3nanue oOpa3a MPOBOAMUTCS C OMOPOM Ha
HarJISAHOCTh, a OTIEPUPOBAHUE O0OPa30M — B YCJIOBUSIX OTBJICUCHUS OT HATJISIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COIECPKaHMUS.

OcHoOBHbBIE cojepkaTenbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHuororpanHukn», «lIpsiMbie U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI U KOOPAMHATBI B IPOCTpAHCTBEY». DOPpMUPOBAHUE JIOTUUECKUX YMEHUMN
pacrpeensieTcs He TOJIBKO MO COAEPKATEIbHBIM JIMHUAM, HO U IO rojiaM O0y4eHus
Ha YPOBHE CPEIHETO O0IIeT0 00pa30BaHMsI.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ybTaTam
OCBOCHMsI pabouell TpPOrpaMMbl, paclpeAe€éHHbIM TI0 TojaaM OOyd4eHHUS,
CTPYKTYpPUPOBAHO TakUM 00pa3oM, UTOOBI OBJAJEHHE TE€OMETPUUECCKUMHU
MOHATUSIMU U HaBBIKAMU OCYIIECTBIISIIOCH MOCIEA0BATENBHO U MOCTYIATENIBHO, C
COOJTI0/IEHNEM TIPHUHIIUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKIIOYAIKCH B



OOIIyI0 CHUCTEMY T'€OMETPUYECKHUX MPEICTABICHUN OOYJaroONuXCs, PaCIIUpSs |
yrayOnsis e€, o0pasyst MpOoYHble MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenne reometpun oTBoauTCA 2 yaca B Henenmo B 10 knacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHBIX yaca.

COJEPXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMeTpuH. Touka, TmpsMasl, IUIOCKOCTD,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHUYECKOM IOCTPOEHUU CTEPEOMETPHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacronokeHue IpsSMBIX B IPOCTPAHCTBE: IEpPECEKarolmecs,
MapajyieIbHbIE W CKpEIIUBAarOIIMecs Tmpsmbie. [lapauienbHOCTh NOpPSIMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: MapajulesibHbIE IIPAMBIE B  IIPOCTPAHCTBE;
MAPAJUIEITBHOCTh TPEX MPSIMBIX; MAPAUICIBHOCTh NPSIMOA M THIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; Yrojl MEXIAy IMPSIMbIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJIEIbHbIE INIOCKOCTH; CBOMCTBA NTApaJUIEIIbHBIX
miockoctei. [lpocreiiime nmpocTpaHCcTBEHHbIE PUTYPBI HA TIIOCKOCTH: TETPAdIp,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUEHHH.

[TepneHAUKYISAPHOCTh NPSMON U TJIOCKOCTH: MEPHEHIUKYIISIPHBIE MPSIMBIE B
IPOCTPAHCTBE, MpPAMBIE NApaJUIECIbHbBIE U IEPHEHIUKYISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHINKYISIPHOCTH MPSIMONM M IUIOCKOCTH, TEOpeMa O MNpsIMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YroJI MEXAY HPSMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yTOJl, JIMHEMHBIA yroJ JABYIPAHHOIO  yrJa.
[lepnieHAUKYIISIP U HAKIIOHHBIE: PACCTOSHUE OT TOYKH J10 INIOCKOCTH, PACCTOSHUE OT
NpsIMOM 710 TIOCKOCTU, TPOEKIUsI PUTYPBI HAa IUIOCKOCTh. [leprneHauKyIsipHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH ABYX IUIOCKOCTEH. Teopema O Tpéx
MEePICHIUKYJISIpax.

MHororpaHHuKH

[ToHsiITHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHUKA, BHIMTYKJIbIE U
HEBBINYKJIBIE MHOTOIPAHHUKHW; Pa3BEPTKAa MHOrOrpaHHuka. lIpusma: n-yrosbHas
Npu3Ma; TpaHd M OCHOBAHHUSI TIPU3MBI, TIpsIMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajulelienune]; U ero cpoWcTBa. [lupamupa: n-yroyibHasi NMupaMHaa, TPaHUd U



OCHOBAHHE MUPAMHUJIBI; OOKOBAs U MOJIHASI TOBEPXHOCTh TUPAMHUIBI; IPaBUJIbHAS U
yceyéHHass nupamMuja. OJIEMEHTbl TMpuU3Mbl W nupaMuibl. lIpaBuiibHBIE
MHOTOTPaHHHUKH: MOHATUE MPAaBUIBHOIO MHOTOTPAHHUKA; MPAaBWIbHASA MpU3Ma U
MpaBWIbHAs MHUPAMHUIA; NpPaBUJIbHAS TPEYrojibHas NHUpaMuAa W MPABUIbHBIN
terpa’ap; KkyO. IlpencraBieHue O MpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadJp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CumMeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSAMOW,
MJIOCKOCTU. DJIEMEHTBl CAMMETPUHU B TUPaMUJIAX, apauleienune1ax, MPaBUIbHBIX
MHOTOTPaHHUKAX.

Briuncnenre 53J1eMEHTOB MHOTOTPAaHHUKOB: pE&Opa, AWaroHainu, VTJIbL
[Tnomans OOKOBOWM MOBEPXHOCTH M TOJTHOW TOBEPXHOCTU MPSMON MPHU3MBI,
TUIOIIAh OCHOBAHUH, TeopeMa 0 O0KOBOM MOBEPXHOCTU NPSIMOM npu3Msl. [Lnomans
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHON MHpPaMHUAbI, TEOpeMa O
iomaan yceu€Hon nupamubl. [loustue 06 06bEme. O0BEM MUpaMuIbl, TPU3MBI.

[logoOnuble Tenma B mpocTpaHcTBE. COOTHOLICHHS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpamenus

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyroiue UUAJIMHIPUYECKOM
MOBEPXHOCTH, OCh IMWIMHAPUYECKON moBepxHOCTH. LlwinHap: oOcHOBaHMS U
OOKOBasi TMOBEPXHOCTb, OOpa3ylolmias M OChb, IUIONIATb OOKOBOM M ITOJTHOM
MOBEPXHOCTH.

Konunueckasi moBEepXHOCTh, 00pa3yrolIfe KOHUYECKONW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU nmoBepxHOCTU. KoHyC: 0OcHOBaHUE U BepliliiHa, 00pa3yronias
1 OCh; TIJIOIIA/Ih OOKOBOM M ITOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: meHrp, paauyc, AUaMeTp; IUIOMIAAL MOBEPXHOCTU CQEpBI.
B3auMHoe pacniosnoxkenue chepbl U MIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
I011a1b Chephl.

N3o00paskeHne Ten BpallleHus Ha TIOCKOCTH. Pa3BépTka muiMHapa 1 KOHycCa.

KomMOuHariuuy Ten BpaleHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIN
okoJi0 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK, UJIU TEJIO BPaIllCHHUS.

[Tonsarue 06 06béMe. OcHOBHBIEC CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME
MPSIMOYTOJILHOTO MapauieienuIena u ciaeAcTBUs u3 He€. O0BbEM IUIMHAPA, KOHYCA.
O0BEM mapa u wiomaab chepsl.



[TomoGueie Tema B mpocTpaHcTBE. COOTHOMICHUS MEXIY TUIOMIAISIMHU
HOBEPXHOCTEH, 00bEMaMU NOJTOOHBIX TEJI.

Ceuenust nnMHIpa (IapajuieabHO U MEPIEHAUKYIISIPHO OCH), CEUEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U IIPOXOJIAIIEE YEPE3 BEPIINHY ), CEUYEHUS Iapa.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha ruiockocTy U B npocTpaHCcTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaszmoxkeHne BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamwienenunena. Pemenwe 3amad, CBS3aHHBIX  C
IIPUMEHEHUEM IIpaBWJI JEUCTBUM C BeKkTopamu. [IpsimoyronsHas cucrema
KoopauHart B ImpoctpaHcTBe. Koopaunartsl Bekropa. lIpocreiimme 3amaum B
KOOpJIMHATax. YTOJd MexAy BekTopamu. CKalsIpHOE NPOU3BEAECHUE BEKTOPOB.
Beluncienre yrioB Mexay MNpsSIMBIMU U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN
METOJI IIPU PELICHNH F€OMETPUYECKHX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO TIpeaMeTa
«MaremaTrka» XapakTepu3yrTCS:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOHN MO3UIIMKM 00YyYarOIIerocs Kak aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HA POCCHUUMCKOTO OOIIeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (YYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SIBJICHUMH,
MpoLeyp TPaXKTAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM
B3aUMOJCHUCTBOBATh C COLHUAJIBHBIMA WHCTUTYTAMU B COOTBETCTBHUM C UX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaKTaHCKOW UAECHTUYHOCTH, YBAXKECHUS K
IIPOLJIOMY Y HACTOSIIEMY POCCUMCKON MaTEMAaTUKH, LICHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMAaTUKOB U POCCHICKON MaTEMATUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO ITUX JOCTIKEHUHM B JIPYTUX HayKaxX, TEXHOJOTHsX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTHUYECKOTO TOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHXKEHU HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MUPY, BKJIIOYAs ACTETUKY MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUMN, PACCYKICHHUHN; BOCTIPHMMYNUBOCTHIO
K MaT€MaTUYE€CKUM aCIIeKTaM Pa3JINuHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOLICHHUS
K CBOEMY 3J0pOBbIO (3I0POBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXKHUM 3aHITHH U
OTJIbIXa, peryJisapHas pu3ndecKasi akTUBHOCTS); (PU3UUECKOTO COBEPIICHCTBOBAHMS,
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JESITEIbHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
pazmuuHbiM  chepaM  npodecCHoHaNbHOM  JEATENbHOCTH, CBSI3aHHBIM €
MaTE€MaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOD



Oynymeir mpodeccunt u pean30BBIBATH COOCTBEHHBIC J>KM3HEHHBIC ILIAHBI,
TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy O0Opa3oBaHUIO |
caM000pa30BaHUI0 Ha TPOTSHKEHWHW BCEW JKM3HU; TOTOBHOCTHIO K AKTHBHOMY
YUYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTUYECKOW KYJIBTYpPhl, MMOHUMAHUEM BIIMSHUS
COIMAJIBHO-DKOHOMHYECKUX TPOIIECCOB Ha COCTOSIHHE MPUPOTHON U COIUATHLHOM
CpeIpl, OCO3HAHWEM TJIO0ATFHOTO  XapakKTepa JKOJOTHYECKHX IMpoOJjeM;
OpHEHTalMeld Ha TPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHWUW I pElIeHHs 3a7ad B
00J1acTH OKpY’KaIOIIEH Cpeibl, TTaHUPOBAHUS IMOCTYITKOB M OIICHKH UX BO3MOYKHBIX
MOCIICICTBUUN JIJTIA OKPYIKAIOIIEH CPEbI.

LleHHOCTH HAYYHOIO TIO3HAHMS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM U  OOILECTBEHHOW MPAaKTUKH, IOHHMaHUEM
MaTEMaTUYeCKOM HAayKH Kak cdepbl YelOBEYECKOM EeATEIbHOCTH, 3TaloOB €&
pPa3BUTHS W 3HAYMMOCTH JUIA Pa3BUTUS LMBWIM3ALMHM; OBJIAJICHUEM S3BIKOM
MaT€MaTUKM W MaTeMaTU4YeCKOW KYJIbTypOM KakK CpEACTBOM ITO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIISATh IMPOEKTHYK) M HCCIIEI0BATEIbCKYIO JEATEIBbHOCTh
WHIUBUyaJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3ysbTaThl OCBOCHHUS MPOTrpamMMbl Y4EOHOTO MpeaMmera
«MaremaTtuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvnvie  no3naeamenwvmvle  Oelicmeus,  obecneuugaom
Gdopmuposanue 6a308bIX KOZHUMUBHBIX NPOYECCo8 oOyuarowuxcs (oceoenue
Memoo08  NO3HAHUA  OKpYyXdCaroujeco  Mupa,  npumeHeHue  J02U4ecKUx,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

*  BBIABJISITh U XapaKTEPU30BaATh CYIIECTBCHHbBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXIy MOHATUAMH; (POpMyIUpOBaTh
OTIpEJICICHNs]  TIOHSATUH; yCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(UKalmy, OCHOBAaHUS JUIsi OOOOUIEHUST M CpPAaBHEHMS, KPUTEPUU
MPOBOANMOTO aHAJIN3a;



BOCIPUHUMATh, (OPMYIUPOBaTH U  NPeoOpa3OBbIBATh  CY)KJICHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIC, €AMHUYHBbIC, YacCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBJIATH ~ MATEMAaTUUYECKME  3aKOHOMEPHOCTH,  B3aMMOCBA3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX;
MpeIaraThb KPUTEPUU JUISl  BBISIBICHUS 3aKOHOMEPHOCTEMN U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHU, JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTUH;
IIPOBOAUTH CaMOCTOATENIHO JIOKa3aTeIbCTBA  MAaTEMaTUYECKHX
YTBEPKJICHUN (MPSMBIE U OT MPOTHUBHOIO), BBICTPAUBATH apryMEHTALUIO,
NPUBOAUTH TMPUMEPBl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIE€HUS U BBIBOJBL

BBIOMpATh C€Moco0 penieHus ydueOHOMl 3ajauu (CpaBHHUBATh HECKOJIBKO
BapMAaHTOB peEUIeHMs], BbIOMpaTh Hauboiee NOAXOMAMUNA C y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIENOBATCILCKUA WHCTPYMEHT ITO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpoBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIMIO, MHECHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCTIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0OBEKTa, SBJICHHS, TPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMHU;

CaMOCTOATENLHO (POPMYIUPOBATH 0000IIEHUS U BBIBOJBI TIO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOIEHUS, WCCIASAOBAaHUS, OICHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECcCa, a TaKKe BBIJIBUTATh
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISBJIATH 1e(UIUTHI HH(OPMALIUHY, TaHHBIX, HEOOXOAMMBIX JIJIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh ~ MHGOpPMAIMI0O M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh UHGOPMAIIUIO, IPEACTABIATh €€ B Pa3IMUHBIX (HopMax,
WJLTIOCTPUPOBATH TpadUuecKy;



2)

OLICHMBATh HaJEXKHOCTD uHbOopMaIuu 1o
CaMOCTOATENHbHO CHOPMYITHUPOBAHHBIM KPUTEPUSIM.

Yuusepcanonvie  KOMMyHukamuenvle Oelicmeus, o0becneduusaom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVUATOUWUXCSL.
OO0menue:

BOCIPUHUMATh U (POPMYJIUPOBATH CY>KJIEHUS B COOTBETCTBUHU C YCIOBUSAMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS M0 XOAY PEIICHUs
3aJ1a4yd, KOMMEHTUPOBATh MOJYYEHHBIN pPe3yJIbTaT;

B X0/ 00CYKJ€HUS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaEMOI TEMBI,
po0JieMbl, perraeMoi 3a/1aduu, BICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOWCK
pELICHMs; COMOCTaBISATh CBOU CYXIEHHUS C CYXACHUSIMHU JAPYTHX
YYaCTHUKOB JHajiora, oOHapyXUBaTh Pa3JIMYUEe U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaTbl  PEIICHWs  3aJadd,  OKCIIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATEIBLHO BEIOMPATh (POPMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUIYaTbHON
paboThl NpPU pelICHUM YYEeOHBIX 3a]ay; MPUHUMATh 11€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBaTh  OpPraHU3alMI0  COBMECTHOM  paboThI,
pacrpenensTh BUIbI padoT, JOrOBapUBATHCS, OOCYXKIATh MPOIECC MU
pe3yabTaT padoThl; 00001IaTh MHEHUS HECKOJBKUX JIFOCH;

y4acTBOBATh B IPYIIOBLIX (popMax paboThl (00CYKIAeHMS, OOMEH MHEHHU,
«MO3TOBBIE TITYPMbD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOU JICUCTBHSI C APYTUMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOETO BKJIaja B OOMMI MPOAYKT IO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vnusepcanvhuvie pecynamuensle oeticmaus, obecneuusaom Gopmuposarue

CMbBICIIOBbIX YCMAHOBOK U HCUZHEHHBLIX HABBLIKOB JTUHHOCNIU .

Camoopranusanus:

COCTaBJISITh TUTAH, aJITOPUTM PEIICHHS 3a]1a4¥, BRIOUPATh CIIOCO0 PEIICHUS
C yd4€TOM HUMEIONIMXCI pPEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATENLHOM pediekcuu Kak OCO3HaHUS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;



BJI1aACTh criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA ITPOICCCA U PC3YyJIbTaTa
PCIICHUA MaTEMaTHYE€CKOM 3aJda4u,

«  TOPEABHUAECTH TPYJIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPYU PELICHUU 3aJ]a4H,
BHOCUTH KOPPEKTHUBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAUJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEM;

* OLEHUBATh COOTBETCTBUE PE3YJbTaTa LEIM U YCIOBHUSAM, OOBICHATH
IIPUYMHBI JTOCTHKEHUSI WM HEIOCTUXKEHUs PE3yIbTaTOB ACATEIBHOCTH,
HaXOJIUTh OIMMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KVIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPSIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM W CIEACTBUS M3 HHUX IPU PELICHUU
T€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: NAPAJUIEIBHOCTD U NEPIEHANKYIIIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBarb B3auMHOE pacloONOKEHUE NPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: JBYTPAHHBII YyroJI, TpaHu ABYTPAHHOTO yTia, pedopo
JBYTPAHHOIO yrja; JHWHEWHBIA yrojd JABYTPaHHOrO YyIUIa; TIpaaycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIbIA M HEBBITYKJIIbIHI
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBIII MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHbIE BHJIbI MHOTOTPAHHUKOB (NHMpamMuia; mpu3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunupoBat  MHOTOIpaHHUKH,  BBIOMpas  OCHOBaHUS  JUId
Kjaccuukanuy  (BBITYKJIbIE M HEBBITYKJIbIE MHOTOIPAHHUKH; TPABUJIBbHBIE
MHOTOI'PAHHHKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEBI).

OnepupoBaTh MOHATUSAMHU: CEKYILAs JIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB.

OOBICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/ CIIEOB.

CtpouTh C€4eHNs] MHOITOTPAHHUKOB METOIOM CJIE/IOB, BBIITOJIHSTH (BBIHOCHBIE)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEpXY, COOKY,
CHM3Y.

PemaTe 3aau Ha HaXO0XJIEHWE T€OMETPUUECKUX BEJTMYHUH MO 00pasliam Uiu
QITOPUTMaM, NPUMEHSS HW3BECTHbIE AHAIMTHYECKHME METOJAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMaTHYECKUX 3a]a4 Ha BBIYMCICHUE PACCTOSHUN MEXKIY IBYMS



TOYKaMHM, OT TOYKM JO TMPAMOM, OT TOYKM JO INIOCKOCTH, MEKAY
CKPELIMBAIOIIIMHUCS NTPSMBIMHU.

Pemarp 3ajaun Ha HaX0XKJIEHUE FEOMETPUUECKUX BEJIMYMH 110 00pa3laM Win
QITOPUTMAaM, NPUMEHSAS HW3BECTHBIC AHAJIUTUYECKUE METOJbl IPU PELICHHUH
CTaHAAPTHBIX MAaTEMaTHYECKUX 3aJad HA  BBIYMCICHUE YIJIOB  MEXAY
CKPCIMBAIOIIMMUCSA MNPSIMBIMH, MEXAY MNPSIMOM M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boerancnsate 00BEMBI U TUIOIIAIN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
NUpaMUJa) C IPUMEHEHHEM (POPMYJI; BBIYUCIATH COOTHOILIEHUS MEXAY IJIOIAAsIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATHSMHU: CHUMMETPHUS B NPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3BnekaTp, MpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX F'€OMETPUUECKUX (UTYypax, MPEICTABICHHYIO Ha 4YepTexax U
PUCYHKAX.

[IpumeHsTh reoMeTpruuecKkue GakThl JUIsl PELICHHS CTEPEOMETPUUYECKUX 3aad,
IIPEANOJIATal0INX HECKOIBKO [IAr0B PELICHU, €CIIU YCIOBHS IIPUMEHEHHUS 3a1aHbI
B IBHOU (popme.

[IpumeHaTH IIPOCTENIINE [IpOrpaMMHBIE cpeacraa u
AIIEKTPOHHOKOMMYHMKAIIMOHHBIE CUCTEMbl I[PU PEUICHUU CTEPEOMETPUUECKUX
3az1ad.

[IpyBOINTE TNpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IMPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYEHHBIE 3HAHUS HA NPAKTHKE: aHAJIU3UPOBATH DPEAbHBIC
CUTyallud W IPUMEHATb HW3YYEHHBIC IIOHATHS B IIPOLIECCE IIOMCKA PELICHMS
MaTeMaTHYecKd C(HOpPMYIMpPOBAHHONW MpPOOJIEMBbI, MOJEIUPOBATh pealbHbIE
CUTyallud Ha S3BIKE TE€OMETPHUM, HCCIEA0BATh ITIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpeM, armnapara aireopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIMUHH.

11 KIIACC

OmnepupoBaTh TOHATUSAMHU: IHIWHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIne
IWIMHIPUYECKON TOBEPXHOCTH; IUJIMH/IP; KOHUYECKas MIOBEPXHOCTh, 00pa3yromue
KOHUYECKON OBEPXHOCTH, KOHYC; CpepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (UIWHIP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpallleHUsI.

KnaccudummpoBats B3auMHOE pacosiokeHne chepbl U MIOCKOCTH.



OnepupoBaTh NOHATHAMU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOSI, BHICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00BEMBI M IUIOMIQAM  TOBEPXHOCTEW TeNl  BpaIICHHUS,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (DOPMYII.

OmneprpoBaTh NOHITUSAMH: MHOTOTPAaHHHK, BIIMCAHHBIN B chepy U OMUCAHHBIN
okoJ10 cepsl; chepa, BIUCaHHAS B MHOTOTPaHHUK WJIM TEJIO BPAILCHMUSL.

Bb4ucasTe COOTHOLIEHUS MEXAY IUIOMIAJAMU IOBEPXHOCTEW U 00BEMaMu
10/TOOHBIX TEJI.

N300paxaTh u3ydaeMble (UIYpbl OT PYKH U C MNPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MIIOCKUE YEPTEXKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
¢buryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3BnekaTh, HHTEPIPETUPOBATH W MPEeOOpPa3oOBBIBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEJICTABICHHYIO Ha YEepPTEXKax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE NEUCTBUSL  CIIOKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh NpaBuiIO Napauieenueaa.

OnepupoBaTh NOHATUSMU: IEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonuts cymmy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOPaMH, CKAIPHOE NPOU3BEIACHHME, pACKIAAbIBaTh BEKTOP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPUHAT.

[TpumensTh reoMmeTprdeckue PaKThl Il PEIICHUs] CTEPEOMETPUIECKUX 3a/1ad,
MPEIOIAararoMX HECKOIBKO IIArOB PEIIEHUs, €CIU YCIOBUS TPUMEHEHUS 33/1aHbI
B sSIBHOU (popme.

Pemate  mpocreimme  reoMETpUYECKHEe — 3aJ4a4d  HAa ~ IPUMEHEHHE
BEKTOPHOKOOPJIMHATHOT'O METO/IA.

Pemate 3amaud Ha J0Ka3aTeIbCTBO MATEMATHUYECKMX OTHOIICHUU U
HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMUMH 1O 00pa3IaM Wid aJirOpUTMaM, PUMEHSIS
M3BECTHBIE METO/IbI IIPU PEIICHUN CTAaHAAPTHBIX MAaTEMATUUYECKHUX 3a]1a4.



[IpumensaTh IPOCTEUIINE [IpOrpaMMHBIE cpeacraa 51
IEKTPOHHOKOMMYHUKALIMOHHBIE CHCTEMBI IIPH PEIIEHHH CTEPEOMETPUYECKUX
3aj1ay.

[IpuBOIMTH TNpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJyYEHHBIE 3HAHUSA HA IPAKTHKE: aHAJIU3UPOBATH DPEAbHBIC
CUTyallUM W IPUMEHATh HU3YYCHHBIC IIOHATUS B IIPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTHYecKd C(HOPMYITHpPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh pEabHbIC
CUTyallUM Ha S3bIKE TE€OMETPUHM, HCCIEN0BATh IIOCTPOEHHBIE MOJAEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHSATHI U TEOpEM, arnapara aireopsl; penaTh
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanyectBo yacoB DJIeKTPOHHbBIE
Ne HaumenoBaHue pa3jesioB 1 TeM (ungpossie)
n/m nporpaMmalI Beero Konrpoububie | IlpakTuueckue o0pazoBaTe/bHbIE
padoThbI paboThbI pecypeel
1 BBenenue B crepeoMeTpuro 10
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.

2 [MapannenbHOCTh TPSAMBIX M IIIOCKOCTEH 12 I
3 [leprieHAUKYIAPHOCTD MPSIMBIX U MIOCKOCTEH 1
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTJIIbI 4 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
No 1/ HanmeHoBaHMe pa3jeioB U TeM (ungposnie)
(1)
= NPOrpaMMBbI Reero Konrpoabubie | Ipaktudeckue | 00Pa3oBaTebHble
r
padoThI paboThbI pecypebt




1 Tena Bpamenus 12

2 OO6bEMBI TEN 5

3 BekTopbl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10

A [ToBTOpeHwME, 0606HICHIEG, ;
CUCTEeMaTH3alysl 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300paxkeHUs HA PUCYHKAX:
n300pakeHusl II0CKOCTEH, apauIeNbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0OCKOCTH,
MNepeCCKarommecsd 1nmpsamMad U IJI0CKOCTb

IlonsTus: MepeceKaromurecs 1mI10CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

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

HauanbHble cBeieHus 0 Ky0e v nupamue,
uXx pa3BeépTku U Mozenu. CeueHus
MHOT'OI'PaHHHUKOB

HavanpHbIe cBeeHus 0 KyOe U mupamMuie,
WX pa3BEPTKH U Mojienu. CeueHus
MHOTOTPAaHHUKOB




TToHsaTHE 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

TToHsaTHE 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUH CTCPCOMCTPHUHN: AaKCHOMBI
CTCPCOMECTPHUU U CICACTBUSA U3 HUX

10

ITousTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUH CTCPCOMCTPHUN: AaKCHOMBbI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

11

B3anMHOE pacnosiokeHue NpsiMbIX B
IIPOCTPAHCTBE: IIEpeceKaroIuecs,
napajielIbHble U CKPEINBaIOLINECcs
HpsIMBIE

12

[TapannenbHOCTh NPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: ITapalIeIbHLIE IIPSIMBIC B
NPOCTPAHCTBE; MAPAIETBHOCTD TPEX
OPSMBIX

13

HapaJ'IJ'IGJ'IBHOCTB MMpAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJIGJ'ILHOCTB HpHMOﬁ u
IIJIOCKOCTH

14

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE




16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

[TapanienbHOCTh IIOCKOCTEH:

17
napajuieibHble INTIOCKOCTH
18 CBolicTBa napauiesIbHBIX INIOCKOCTEHN
19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTHU: TeTpadp, KyoO,
napajuiesenumnes
20 [Toctpoenue ceueHuit
21 [Toctpoenue ceueHuit
KoHnTtponbhas pabora mo teme "lIpsmbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
IlepneH AUKYIAPHOCTD IpsAMOi 151
23 IUIOCKOCTH: MIEPIEHAUKYJIISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE
[Ipssmble rapajjienbHble 51
24 NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH
5 [Tpsimble napajuiesIbHbIe u
3 NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH
[Ipu3Hak nepneHuKyISIPHOCTH NPSIMON 1
26 IUIOCKOCTH
57 [Ipu3Hak nepHneHANKYIIPHOCTH IPSIMON U

IIJIOCKOCTH




TeopeMa 0 psIMOM ITEPIIEHAUKYIISIPHON

28 IIJIOCKOCTH
TeopeMa 0 psIMOM ITEPIIEHAUKYIISIPHOU
29 IIJIOCKOCTH
30 Teopema o mpsiMON NEPIEHANKYISIPHON
IUIOCKOCTH
[IepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSTHUE
31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUIOCKOCTH
- [IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 IUVIOCKOCTH
[IepnieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE
33 OT TOYKH JI0 INTIOCKOCTH, PACCTOSTHUE OT
IIPSAMOM 10 IIJIOCKOCTH
IlepnieHAUKYIIAp U HAKJIIOHHBIE: PACCTOSHUE
34 OT TOYKH J10 INIOCKOCTH, PACCTOSTHUE OT
PSIMOM J10 IIJIOCKOCTH
VYIubl B IPOCTPAHCTBE: YIOl MEXAY
35 IIPSAMOM U IIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
36 JBYTPaHHOIO yria
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj

JBYTPaHHOIO yria




38

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
IPU3HAK NEPIEHAUKYIIPHOCTH JBYX
IJIOCKOCTEMN

39

[leprieHAMKYASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

40

[leprieHANKYASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIECHIUKYISIPHOCTH ABYX
IJIOCKOCTEMN

41

Teopema o0 TpEX nepHneHAUKYIISIPax

42

Teopema 0 TpEX nepneHAUKYISIPax

43

Teopema 0 TpEX nMepHneHAUKYISIPax

44

KonTponbhas pabota nmo remam
"IlepneHIUKYASIPHOCTD MPAMBIX U

Hn

riockocTeil" 1 "YTibl MeXay NPsIMBIMU U

mwIockocTamMu"

45

[TousTue MHOT'OrpaHHHUKa, OCHOBHBIC
OJIECMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HCEBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOI'OrpaHHHUKa

46

IIpu3ma: n-yronbHas npu3Ma; rpaHu 1
OCHOBaHUS IPU3MBI; IIPsIMasi M HAaKJIOHHAs
pU3MBbL; OOKOBasl U MOJIHASI TIOBEPXHOCTh
IIPU3MBI




47

[Tapamienenunen, IpsMOYIrOJIbHbBIN
napajuielIeuIe] 1 ero CBOMCTBa

48

IInpamuia: n-yrojapHas nUpaMuia, IpaHy U
OCHOBaHME HPAMHJIbI; OOKOBas M MOJIHAS
IIOBEPXHOCTb NTUPAMU/IbI; IPABWIIbHAS U
yceduE€HHas MUpaMuaa

49

[IpaBuIbHBIE MHOTOTPAHHHUKH: TIOHSTHE
IMPaBUJIBHOI'O MHOT'OI'paHHUKA, ITpaBHUJIbHAsA
npu3Ma 1 1paBuJibHasA NUPpaMHuIa,
[paBUJIbHAS TPEYrojabHasA HUpaMuia U
IIPABWIbHBIN TeTpa3ip; KyO

50

Hpe,I[CTaBJ'IeHI/IC O ITPaBUJIbHBIX
MHOI'OI'paHHHKAX: OKTasaAp, A0ACKa’ AP U
HKOCasIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DNeMEeHThl CUMMETPUH B UpaMuax,
napajuiesenuneax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX

52

Brruncienue >31eMeHTOB MHOT'OI'paHHUKOB:
pE€Opa, TuaroHamu, yribl

53

[Tnomaas 60KOBOI MOBEPXHOCTH H ITOJTHOM
MTOBEPXHOCTHU MPSMOU MPU3MBI, TIIOIIA b
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTHU MPSIMOI MPU3MBI




[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIILHOW ITHPAMH/IBI,

54 TeopeMa O IUIoHaiu OOKOBOM OBEPXHOCTH
yCeuEHHOM MUpamMuIbI
KonTponpHas pabora mo Teme
55 n n
MHOrorpaHHuKu
56 [Tousitrie 06 06BEME
57 O0BEM TUpamMuabl
58 O0BEM TUpamMu bl
59 O06BEM TUpamMuabl
60 O0BEM TUpamMu bl
61 O0bEM IpU3MBI
62 O0BEM TPU3MBI
63 O06bEM pU3MBI
A Kontponbnas padota o teme "O0bEMBI
6 MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHui. [TocTpoeHune ceuennii B
MHOTOTPaHHHUKE
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alUs
66 3HaHUU. BeIYKCIIEHHE PACCTOSHUN: MEXIY

ABYMS TOYKaMH, OT TOYKHU OO HpHMOﬁ, oT

TOYKH 0 IIIOCKOCTHU, MCIKAY
CKPCIIUBAOIIHUMUCS ITPAIMBIMU




67 Wrorosas KoHTpOJIbHAS paboTa

[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIunciieHUE yIiioB: MEXAY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXKIY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Tuamerp;
IUTOMIA/(b TIOBEPXHOCTH Chephl

B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans ceps

N3obpaxenue chepsl, mapa Ha
wiockoctu. CeueHus mapa

[yt apruvecKkas mOBEpXHOCTb,
o0pa3yroIne UIMHIPHIECKOI
MOBEPXHOCTH, OCh IIWJIHHIPUICCKON
MOBEPXHOCTH

Hununanap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pasyroias u oCh;
TJI0IAIb OOKOBOM M MOJTHOM
IIOBEPXHOCTHU

N300parkeHre NUIMHAPA Ha TNIOCKOCTH.
Pazpéprka nmmnapa. CeueHus

HMWIMHIPA (I0CKOCTHIO, MapaiebHON
WA TIEPIICHANKYIISIPHON OCH IIMJIHHIPA)




Konndeckast moBepxXHOCTb, 00pa3yolye
KOHMYECKOU ITOBEPXHOCTH, OCh U BEPIIHHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yromias ¥ oCk; MIIOLAaAb OOKOBOW 1
MIOJIHOW TIOBEPXHOCTH

VYceuéHHblil KoHyc: o0pasyromue u
BBICOTA; OCHOBaHMs U OOKOBasI
IIOBEPXHOCTh

10

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MII0CKOCTHI0, MapaICIbHOW OCHOBAHHUIO,
U IUIOCKOCTBIO, IPOXOJAIIEHN uepes
BEPILUHY)

11

KOM6I/IHaHI/I${ TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

12

MHoOrorpasHHuk, ONUCaHHbINA OKOJIO
cdepsrl; chepa, BOUCaHHAs B
MHOTOTPAHHUK WJIH B TEJIO BpaIlCHUS

13

ITonsatue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

14

O06bEM IUIHHIpA, KOHYCa

15

O06BEM mapa u rwiomaas cheps




[TogoOHEbIe Tena B MPOCTPAHCTBE.

16 CooTHOIIEHUS MEX Ty TLTOIAASIMHI
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJ
17 Kontponbnas padota nmo temam "Tena
BpamieHus" u "O0bemMbI Ten"
18 BekTop Ha mI10CKOCTH U B TPOCTPAHCTBE
19 CrnosxeHue 1 BHIYMTAHNE BEKTOPOB
20 YMHOKEHUE BEKTOPA HA YUCIIO
Pasnoxxenne  Bekropa 1o TpéM
21 HEKOMILIaHApHBIM BekTopam. [IpaBuiio
napajuiesienuneaa
Pemenue 3aa4, CBSI3aHHBIX C
22 MIPUMEHEHHUEM MIPaBHII JCHCTBUIA C
BEKTOpaMHU
[IpsimoyronbpHas cucTeMa KOOpIUHAT B
23 npoctpanctBe. KoopanHatsl BeKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX
Y VYron mexay Bektopamu. CkansipHOE
IIPOU3BE/ICHNE BEKTOPOB
Boluucnenue yrioB Mexay OpsIMbIMU U
25 MIJIOCKOCTSIMU
o6 KoopanHaTHO-BEKTOPHBIN METOJT TPU

PEIICHUU T€OMCTPUYCCKUX 3aJa4




27

KonTponpHas padota o Teme "BekTopsl
1 KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpeHUE, 06001IICHNE 1
cucremMaru3anus 3HaHuin. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUIAHUMETPUH

29

[ToBTOpEeHME, 0000IIEHNE U
cucremaTu3anus 3Hanui. OCHOBHEIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHAMETPUH

30

[ToBTOpEeHME, 0000IIEHNE 1
cUCTeMAaTH3anus 3HAaHUH. 3a1auun
IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS

31

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3alus 3HaHU. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

32

[ToBTOpeHue, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakTel, TEOPEMBI Kypca
CTepeOMETPUH

33

Hrorosas KOHTPOJIbHAA pa60Ta

34

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTH3aIlus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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