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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS Jisi
obyuarommxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rOCy/IapCTBEHHOT0 00pa30BaTeNbHOTO CTaHAapTa CPEAHEro 001ero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAAMIMN POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIOUEBBIMU KOMIIETCHITUSMH,
COCTABJIIIONIUMU OCHOBY JUIsl CaMOpPa3BUTUS U HENPEPHIBHOTO 0Opa3oBaHU,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YYarOITUXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxkHocTh ydeOHOro Kypca Te€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3zoBanmsi OOyCJIOBJIEHA MPAKTHYECKOW 3HAYMMOCTBHIO METANPEAMETHBIX U
MPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] TE€OMETPUU B HAIpPABICHUH JUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (YHKIIMOHAIBLHON MaTeMaTH4eCKOU
IPaMOTHOCTH, U3YUCHHS IPYTUX YUYEOHBIX TUCHUIUIMH. PazBuTne y oOydaromuxcs
MPAaBWIBHBIX MPEJICTABICHUN O CYUIHOCTH M MPOUCXOXKJICHUU TE€OMETPUYECKHUX
aOCTpakIuii, COOTHOIICHUH PEATHbHOTO W HJICATHHOTO, XapaKTEPe OTPAKEHUS
MaTeMaTH4YeCKOW HAyKOW SBJIEHUA M NPOLECCOB PEAJBbHOIO MHpPA, MECTE
F€OMETPUU B CUCTEME HAYK U POJIM MATEMATUYECKOT0 MOJEIUPOBAHNS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUYHOT'O MUPOBO33PECHUS
ydalmxcsi, a TaKXKe KayeCTB MBIIUICHUSI, HEOOXOAMMBIX IS aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBasieTcss OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOOECleYMBaeT BO3MOXHOCTb H3Y4Y€HHUS Kak
JTUCLUILIMH €CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH, TAK U TYMAHUTAPHOM.

Jlornyeckoe MbIIUieHHe, (HopMUpPyeMOe MpH HU3YYCHUH OOyJaronuMuUCs
MNOHSATUMHBIX OCHOB T€OMETPUU U MMOCTPOCHUU LEMOYKU JIOTHUECKUX YTBEPKACHUN
B XOJI€ PEUICHUsS TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCMOJIB3YIOTCA MPU PEUICHUHM 3a7ad €CTECTBEHHO-
HAy4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHne OpuEeHTHPOBATHCS B MPOCTPAHCTBE UIPACT CYIIECTBEHHYIO POJIb BO
BCEX O0MacTsIX AesTenbHOCTH dYesnoBeka. OpHEHTalus YelOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBHUE €ro CoIHalbHOro ObITHs, (opma
OTPaXEHHSI OKPY’KAIOLIETO MHpPA, YCIOBUE YCHEHUIHOIO TMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHusi  JAecTBUTENBbHOCTH. OnepupoBaHHE  MNPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSET pa3Hble BUILI y4YEOHONW U TPYAOBOH JESITEIBHOCTH,



SBIIIETCSI OJHUM W3 TMPO(PECCHOHATBHO BAXXHBIX KA4e€CTB, MOITOMY aKTyallbHa
3amaya (opMupoBaHUS y OOYyYalOIIUMXCS MPOCTPAHCTBEHHOI'O MBIIIJIEHUS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBINIIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JNEATEIbHOCTH 10 MHOTUM HANPABJICHUSIM.

Ilens ocBoenmsi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06azoBOM
ypoBHE 00yueHus — oOmeoOpa3oBarebHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyvaronuxcst — yepe3  oOecriedyeHWE  BO3MOXKHOCTM  NPUOOpETeHHs U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKUX TIEOMETPUYECKUX 3HAHMM W JCUCTBU,
crielu(pUYHBIX TEOMETPUHU, BO3MOKHOCTHU YCIEIIHOTO MPOJOJKEHHST 00pa30BaHus
10 CIEUUATBHOCTSAM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTOJb30BAHUEM T€OMETPHUH.

[Iporpamma 1o rTeoMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAyYeHa ISt
00yyJaromuXxcsl CPeAHEN IIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHECHUN
Ha YPOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum 00pa3om, oOydaroniuecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MATEeMAaTHYECKUE YMEHHUsI, CBSI3aHHBIC
CO cHnenu(puKod TEOMETPUU U HEOOXOJMMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOr0, OHM UMEIOT BO3MOXHOCTh M3YYUTh I€OMETPHIO OoJiee
nIyOOKO, €Ciii B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPO(GECCUOHATHHON EATeTLHOCTH.

JlocTikeHHe 1IeTM  OCBOCHHSI TPOrpaMMbl 00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMHM 3ajadyaMud  OCBOCHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBIsItOTCS:

e (QopMHupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue mpeaCTaBICHUS O MHOTOTPAHHUKAX W TeJaxX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHYECKUX MOJENSIX, MO3BOJSIOMIUX OMUCHIBATH
Y U3Yy4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIEr0 MUPA;

e (QopMHupOBaHUME YyMEHHUS paACIO3HABATh Ha YEPTEkKaX, MOJACISIX U B
peaTbHOM MHPE MHOTOTPAHHHKH U TeJIa BpaIlleHUS;

e OBJAJICHHE METOJAMH PEIICHMs 3aJlady Ha MOCTPOCHHS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (QopMHUpOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHUSIMH O
MHOTOTPAaHHUKAX M TeJIaX BPAILIEHHUS U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJIAJICHHE  AJITOPUTMAMU  PEIICHUSI  OCHOBHBIX  THUIIOB  3ajady;
dbopMHupoBaHWE  yMEHHUSI MPOBOJUTH  HECJOXKHBIE JIOKa3aTelbHBIC
paccyXIeHus B XOJC PCIICHHUS CTEPEOMETPUUECKHX 3ajlad M 3ajay C
MPAKTUUYECKUM COJICPKaHUEM;

e pa3BUTHE UHTEJUIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEN
oOydJaronuxcsi, TMO3HABAaTEIbHOM  AKTMBHOCTH,  HCCIIEIOBATEIHCKUX
yMEHUH, KpUTUIHOCTU MBIIILIICHUS;



e (opmupoBanue GbyHKIIMOHATBHOM IPAMOTHOCTH, pEJEBAHTHOM
F€OMETPUM: YMEHHE PpACIO3HAaBaTh IMPOSBICHHUS T'€OMETPUUYECKHUX
MOHSATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajJbHbIX >KU3HEHHBIX
CUTyallUsX W MPU U3YUYECHUM JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha S3bIKE
T€OMETPHUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATh OCBOCHHBIN
FEOMETPUYECKUIN anmapar sl PEUICHUs MPAKTHUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATh MOJYYEHHBIE PE3YJIbTATHI.

OTAMYuTEeTFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIOUEHHUE B KYPC
CTEpEOMETPUU B Hayale €ro W3y4YeHUs 3aJay, pellaeMblX Ha YpPOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONpeeIEHHBIM 00pa3oM OpraHru3oBaHHas paboTa Hajl
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOI'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUYEHHUIO MPEIMETA.

[Ipeanourenue oTaaéTcsl HArISAHO-KOHCTPYKTUBHOMY METOy OOy4YeHUsl, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEM OCHOBE YUYBCTBEHHOCTbH MPEIMETHO-
MPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4aluxcs B KypCce€ CTEPEOMETPUHM MNPOBOAUTCA 3a CYET pELICHUS 3a7ady Ha
CO37laHME  TPOCTPAHCTBEHHBIX OOpa30oB M  3a7a4 Ha  ONEPUPOBAHUE
pPOCTpaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a TPOBOJUTCS C OMOpPOM Ha
HarJSIAHOCTh, a OIEpUpPOBaHHME O0Opa3oM — B YCIOBHUSAX OTBJICUCHHUS OT
HarJsiIHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEPKAHUSL.

OcHoBHBIE cojepkaTenbHble TuHUM Kypca «l'eomerpum» B 10—11 kiaccax:
«MHororpanHukm», «lIpsMbie U IIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalieHus»,
«BeKTOpbl U KOOPJIMHATHI B MTPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpeAensiercss He TOJbKO IO COJEPKATEIbHBIM JIMHUSIM, HO M IO TojJaM
00yueHHUs Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHusl.

Conepxanne 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ybTaTam
OCBOCHHSI pabouyell MporpaMMbl, pachpeneNéHHbIM [0 TojaM O00y4eHwus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOObI OBJJCHHE T€OMETPUUYECKUMU
MOHATUSIMU M HaBBIKAMH OCYILECTBIISIOCH MOCIEI0BATENBHO U MOCTYNATENbHO, C
COOJIFOICHUEM TIPUHIINIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYATUCH B
OOIIyI0 CHUCTEMY T€OMETPUUYECKHUX TMPE/ICTABICHUN OOYyYaroNIuXcs, paclimpss U
yray6nsia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpum orBoaurcs 2 yaca B Hepenro B 10 knacce u 1 gac B
Henemo B 11 kiacce, Bcero 3a fiBa roga ooyuenus - 102 yueOHbIX yaca.



COJEPXXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsimble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TNOHATUS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHE 00 aKcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIC/ICTBUS U3 HUX.

B3anmHoe pacnosioxkeHrne MpsAMBIX B NPOCTPAHCTBE: MEPECEKAIOIIMECH,
napajulesibHble M CKpenuBaronmecs npsamble. [lapamnensHOCTs NpsAMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: IMAPAJUIEIBHBIE IMpPsAMBIE B  IPOCTPAHCTBE;
[1apaJUICIBHOCTh TPEX NPAMBIX; MAPAJIIEIBHOCTh NMPSAMOW M IUIOCKOCTH. YIUIBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YroJd MEXIy NOpSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEN: rapasuiesIbHbIC IJIOCKOCTH; CBONCTBA
napajulebHBIX TIockocTed. [lpocTeiimme mpocTpaHcTBEeHHBIE (UTYpPHI Ha
IUIOCKOCTH: T€TPadp, KyO, napajieenunea; IoCTPOCHHE CEUSHUI.

[leprieHIUKYISPHOCTh NPSIMOM U TJIOCKOCTH: MEPIECHIUKYIISIPHBIEC MPSMbBIE B
IPOCTPAHCTBE, MPSIMBIE MAPAJJIEIBHBIE W MEPHECHAUKYJSIPHBIE K IJIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHANKYJIAPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[leprieHIUKYISp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE
OT TpsAMOM 10  IJIOCKOCTH,  Mpoekuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IIJIOCKOCTEW: NPU3HAK  MEPHEHAUKYJSIPHOCTH — ABYX
IJIOCKOCTEN. TeopeMa 0 TpEX MepHeHAuKyIspax.

MHororpaHHuKHU

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIYKJIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
OpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajiesienune] U ero cporcrBa. llupamupa: n-yronpHas nupamujaa, TpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs U MOJIHASI HOBEPXHOCTh MUPAMHUIbI; TPaBUJIbHAS U
yced€éHHasg MnHupaMuaa. OJIEMEHTBl Npu3Mbl W nupamuabl. [IpaBuiibHBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA IPU3Ma U
npaBWJIbHAS THpaMUJIa; NpaBUIbHAs TPEYroJibHas MUpPaMHAA W TPaBUIbHBIN
TeTpadp; KyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKa’Ip u ukocasap. CeyeHns nNpu3Mbl U TUPAMU/IBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, NPSIMOM,
IUIOCKOCTA.  DJEMEHTBl CUMMETPHMM B  NHpPaMHJax, HapajUielenunenax,
MPaBUWIbHBIX MHOTOTPAHHUKAX.



Boluucnenne 51eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHaM, YTJIbl.
[Tmomans OOKOBOM TMOBEPXHOCTH W IIOJHOM TOBEPXHOCTH TMIPSMON MPHU3MBI,
oAb OCHOBAaHMM, TeOopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IMPU3MBIL.
[Inomaas OOKOBOM MOBEPXHOCTU W MOBEPXHOCTH MPABUIBLHON MHUPaMUIBbI,
TeopeMa O Iulomanu yceuéHHoM mmpamuabl. [loHstne 006 o00béMe. OOBEM
MAPAMUIBI, TTPU3MBI.

[Tono6nrie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAIIMHU
OBEPXHOCTEHN, 00bEMaMU NOI0OHBIX TEJI.

11 KIIACC

TeJsia BpaleHus

Hununapuueckas OBEPXHOCTb, oOpasyroiue UIUHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpasyromas ¥ OCh, IUIONIAJb OOKOBOW W TIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOM nmoBepxHOCTH. KOHyC: ocHOBaHUE U BeplilinHa, oOpasyroias
U OCh, IUIONMIaJb OOKOBOM W TIOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
00pa3yroliue U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIOIIA[b MMOBEPXHOCTU CQEPHI.
B3auMHoe pacnonoxkenue chepsl U IMIIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
IJI011a/1b CEpPHI.

N3o0pakeHue e BpallleHus Ha MII0CKOCTU. Pa3BépTka MuIMHApa U KOHYca.

KoMmOvHanuu Tem BpamieHuss ©W  MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdeprl; chepa, BNHCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpallICHMUS.

[Tousatue 06 00nEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpsSIMOYTOJILHOTO Tapajuiesnenunena v ciueactsus u3 He€. OO0bEM HWIMHAPA,
koHyca. O0BEM 1mapa u miomaas chepsl.

[TogoOubie Tena B mnpocTpancTBe. COOTHOWICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

Ceuenuss mwiMHApa (MapauiebHO M MEPIEHIUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapaJUyiebHOE€ OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHUHY), CEUCHUS
mapa.

BekTOpbl H KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miiockoctu U B pocTpaHcTBe. ClioKeHNE U BEIYMTaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha yucio. Pa3noxeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. I[lpaBmwio mapamienenunena. PemreHue 3agad, CBS3aHHBIX €
IIPUMEHEHUEM TMpaBUJl JACUCTBUU € BekTopamu. [IpsmoyrosbHas cucrema



KoopauHat B npoctpaHcTBe. Koopamnatel Bektopa. Ilpocreimmume 3amaun B
KOOpAMHATaxX. YTOJd MEkIy Bekropamu. CKalApHOE IPOU3BEICHHUE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMBIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I IPH PEUICHUHA T€OMETPUUYECKUX 3a/1aU.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOrPaMMbl y4eOHOTO TpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOM MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aUMOJICMCTBOBAaTh C COLUMAJIBHBIMU HHCTUTYTaMU B COOTBETCTBUU C HX
GYyHKUMUSAMHA 1 HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHKE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOHN TPaXKTAHCKON UACHTHYHOCTH, YBOKCHHS K
IIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
K MCHOJIb30BAHUIO ATUX JOCTIKCHUN B JPYyrUX HayKaxX, TEXHOJOTUsAX, cpepax
3KOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM IIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITETbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

3CTETUYECKUM OTHOLICHUWEM K MHpPY, BKIIOYAs ICTETUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELIEHU, paccy X IEHUN;
BOCIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHNE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa »KMU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MHUTaHKE, COATaHCUPOBAHHBIM PEXKUM 3aHATUN U

OT/bIXa, peryJispHas buznueckas AKTUBHOCTb); (du3ruecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
NEATENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAaHHEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K
paziuuHbM  chepaM  NpodeCCHOHAIBHOM  JESTEIBbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW W €€ TMPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymerd mnpodeccu W Ppeamu3oBbIBaTh COOCTBEHHBIC >KH3HEHHBIC ILIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTHIO K  MaTeMaTUYecKOMy OO0pa3oBaHUI0 U
caM00Opa30BaHUI0 Ha TPOTSIKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEMATHYECKON HAMPABICHHOCTH.

JKO0JIOTHYeCKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYphl, TMOHUMAHUEM BIIUSHUS
COL[MAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBbHOU
cCpedbl, OCO3HAHMEM TJIOOAJIBHOTO XapakTepa JKOJIOTUYECKUX MpoOJieMm;
OpPUEHTAIIME HAa NPUMEHEHHWE MATEMAaTUYECKHWX 3HAHUM ISl pElIeHUs 3ajiad B
00JIacCTH  OKpYXarolleil cpenpl, IUIAHUPOBAHUS TMOCTYIIKOB M OIIEHKH HX
BO3MOXHBIX ITOCJICICTBUN I OKPYKAIOIIEH CPEebl.

I{leHHOCTH HAYYHOTO MO3HAHUA:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEMaTUYECKOW Hayku Kak cdepbl UYeTOBEYECKON AEeSATENBHOCTH, JTAroB &
pa3BUTHUS M 3HAYUMOCTH JJISI PAa3BUTHUS LMBWIM3ALMH; OBJIAACHUEM SI3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUPA;
FOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYID U MCCIEAOBATENBCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTrpaMMbl y4EOHOTO MpeameTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
oelcmsusiMuU, YHUBEPCANbHbIMU PeSYIAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanvhvie  nosnasamenvmvle  Oelicmsusi,  o0becneuuaom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYeCcco8 obyuarowuxcsi (oceoeHue
Memo008  NO3HAHUS — OKpYJcarwe2o  Mupa,  HpUMEHeHUe  JI02UYECKUX,
UCCe008amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueti).

ba3oBble Jornveckue AeucTBUs:

e BBIABIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC NMPU3HAKK MAaTEMaTHUUYCCKUX
OOBEKTOB, TMOHATHH, OTHOIICHUN MEXIy MOHATUSIMU; (POPMYITUPOBATH
ONpEe/CIICHUs]  MOHSITUM; yCTaHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJaccu(UKaIMi, OCHOBAaHUS JUIsl OOOOIIEHUS W CPaBHEHHUS, KPUTECPUHU
MIPOBOJIMMOTO aHAIIN3A;

e BOCHPUHUMATH, (OPMYJHPOBATH U  NPEOOPA3OBBIBATH  CYXKJCHMUS:
yTBEpJAUTEIbHbIE M OTpHUIIATENIbHbIC, €IUHUYHBIC, YaCTHbIE U OOIIUE;
YCJIOBHBIE;

e BBIBIATH  MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeurss B (akTax, JaHHBIX, HAOJTIOJCHUSAX M yTBEPKICHUAIX;



npeyiaratb ~ KpUTEpUM Uil BBIABICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JieNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
VWHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MaTeMaTU4eCKHUX
YTBEPXKJICHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh ApTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHl W KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>JICHUS U BBIBO/IbI;

e BbIOMpaTh cmoco0 pemeHus y4yeOHOM 3adaun (CpaBHHUBATHh HECKOJBKO
BApUAHTOB peIIeHUs, BBHIOMpaTh Haubonee MOAXOAAIMIHNN ¢ Yy4ETOM
CaMOCTOSATENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckne 1eiicTBUA:

e HCIOJB30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpOBaTh  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATEIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJOBAHUE 10 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
0o0BbEeKTa, SBJICHUSA, MPOLECCa, BBIABICHUIO 3aBHUCUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUSIMH, MPOIECCAMU;

e CAMOCTOSITEIBHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO pe3yJibTaTam
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLECCA, & TAKKE BBIIBUIAThH
IPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

e BBIABIATH AehULIMTH MHGOPMALIUU, NAHHBIX, HEOOXOJAUMBIX NJi1 OTBETA
Ha BOIIPOC U JJISI pEILICHHUS 3a]1auu;

e BbIOMpaTh UWH(QOpPMAIMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpPMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHUS;

e CTPYKTYypHUpPOBaTh MH(OPMALIHIO, IPEJCTABIATh €€ B PA3IMUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKH;

e OIICHUBATH HaAEKHOCTD uH(pOpMaIIH 1o CaMOCTOSITEIIbHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvie KOMMYHUKamug@Hvle Oelcmeus, 00ecneuusarom

chopMUpOBaAHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenue:



BOCIpUHUMATh U  (OPMYJIHUPOBAaTh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHS IO
XOJly peleHus 3a1a4i, KOMMEHTUPOBATh NIOJIyYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEH, HAIICJICHHBIE HA MIOUCK
pELIEHNs; COMOCTABIATH CBOM CYXKICHHS C CYXICHUSMH JPYyTrUX
YYAaCTHUKOB JHaiora, OOHapy>KMBaTh pa3iMuM€ U CXOJCTBO IMO3MIIMH; B
KOpPEKTHOH popme GpopMyTHpOBaTH pa3HOIIIACHs, CBOU BO3PAXKECHNUS;
IPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3a7adyd,  OJKCIEPUMEHTA,
UCCIIEJOBaHMsI,  IPOEKTAa;  CAMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHu4ectBo:

3)

NOHMMAaTh W  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW W
VH/IMBUIyJIbHON pa0bOThI PY PEIICHUH YUeOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOH JCSATENbHOCTH, IJIAaHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThI, pacTipeensaTh BUABI paboT, TOTOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJIbTaT paboThl; 0000MaTh MHEHUS HECKOJBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXKIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JICHCTBHSI C JPYTUMH UIEHAMHU KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJIaJa B OOIIMI MPOMYKT TO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmaus, obecneuusaiom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJISITH IJIaH, AITOPUTM PELIECHUS 3a]1a4M, BBIOMpaTh CIIOCO0 peleHus
C YYETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopMarmu.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMM II03HABATEJIbHOW peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JCHCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BIAJCTh CIOCOOAMU  CaMOTPOBEPKH, CAMOKOHTPOJII TMpoIecca |
pe3yibTaTa peleHns MaTeMaTUYECKOM 3a/1a4H;

MPEABUNIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPU PEIICHUU
3a7]a4yd, BHOCUTHb KOPPEKTHBBI B [I€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OIIMOOK, BBISBJICHHBIX TPYAHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa ILEIW U YCIOBUAM, OOBSICHATH
IIPUYUHBI JTOCTIDKEHMS WIM HENOCTHKECHHUSA DPE3YIbTAaTOB ACATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KIIACC

OnepupoBarh MOHATUSMU: TOUKA, NIPsIMAasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CJIEACTBUS W3 HUX IPU PELICHUU
r€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: NMAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD IPSIMBIX
Y IIJIOCKOCTEHN.

KnaccupuuupoBaTe B3aUMHOE PpACIOJIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATHSAMH: ABYTPAHHBIM YroJl, TpaHW JBYI'PAaHHOIO YIJa,
pedpo BYrpaHHOTO YIJa; JUHEMHBINA Yrojl ABYTPaHHOIO yrja; TpajycHas Mepa
JIBYTPAHHOIO YIJIa.

OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIIbIN
MHOTOI'PaHHHUK, 3JIEMEHThI MHOTOTPAHHUKA, MPABUJIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUIBl MHOTOIPAaHHHUKOB (IMMpaMuJa; NpHU3Ma,
IpSIMOYTOJIbHBIN Mapaienenumnes, Ky0).

KnaccupunupoBaTe ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS Ul
kjaccuukanuy (BBINYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKU; MPaBUIIbHbBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlIeICIUIEbl).

OnepupoBath MOHATHUAMMU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIE/IOB.

Crpouth ceueHUs] MHOTOIPAaHHUKOB METOAOM  CJIEJOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (GUIYp: BUL
CBEpXY, COOKY, CHU3Y.

Pematp 3a1aun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEIMUYMH MO o0pa3nam Wiu
QIrOpUTMaM, IMPUMEHSAS W3BECTHHIE AHAJUTUYECKHE METOAbl NpPHU pEIICHUU
CTaHAAPTHBIX MaTeMaTHYECKUX 3aJa4 Ha BBIUUCIECHUE PACCTOSIHUI MEXIy IBYMS
TOYKaMH, OT TOYKA JO NpSIMOM, OT TOYKM [JO IIJIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS NPSIMBIMH.

Pematp 3a1aun Ha HAXOXKJCHUE T€OMETPUUYECKUX BEIMUYUH 0 oOpa3nam Win
QITOpUTMaM, MPUMEHSS HW3BECTHHIE AHAJUTUYECKHE METOAbl NpPHU pEIICHUU
CTaHAAPTHBIX MaTEeMaTHYECKMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEXJIy HOpsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSMM, IBYT'PaHHBIX YIJIOB.



Boruncnsate 00bEMBI U MJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpHU3Ma,
nupaMpja) ¢ T[pUMEHEHHEM (OpMys; BBIYMCIATE COOTHOLIEHMSI MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU OI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSMHU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (QUTYPBI.

W3Bnekatrb, mnpeoOpa3oBbIBATh M HMHTEPHPETUPOBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTaBICHHYIO HAa YepTexkax U
PUCYHKAaX.

[IpumensTs TeomeTpuyeckue (aKTbl ISl PELICHUS CTEPEOMETPUUYECKUX
3a7ay, PEANOJIAraroliuX HECKOIBKO LIaroB PELICHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHsaTs nOpocTEdIIEe IPOIPAMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBoauTh NpHUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE H
YKU3HHU, paCIIO3HABATH IIPOSIBIIECHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh MOIYyYEHHBIE 3HAHWSA HaA IPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallud U IPUMEHATb U3YYECHHBIE IIOHATHSA B IIPOLECCE IIOUCKA PELICHUs
MaTeMaTH4ecku CGHOPMYIUPOBAHHONW TMPOOJIEMBI, MOJAEIUPOBATH peajbHbIC
CUTyallud Ha A3BIKE T[EOMETPUM, UCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUYECKUX MTOHATHI U TeopeM, anmnapaTa aareOpsbl; pelaTh
IIPAKTUYECKUE 3a1a4l, CBA3AHHbBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIUYHH.

11 KJIACC

OnepupoBaTh MNOHATUSAMHU: LUIUHAPUYECKas MOBEPXHOCTh, 0Opa3yromue
WINHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKAas  MOBEPXHOCTH,
oOpa3yrollre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, chepa U map).

OOBACHATH CIIOCOOBI OTYyUEHUS TEJl BpaIlleHusI.

KnaccudummpoBats B3auMHOE pacmoiokeHne chepbl U MIOCKOCTH.

OnepupoBath MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CerMeHTa; IIapOBO#l CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CIIOS;
11apOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMAAM  TOBEPXHOCTEH TENm  BpaIeHUS,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATUAMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy ¥
OMHCaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIleHusl.

BbIYHCchsaTh COOTHOLIEHUST MEX]y IUIOIAIIMU MOBEPXHOCTEH M 00BEMaMu
M0I0OHBIX TEJL.



N3o0paxkarh u3ydaemble QUTYpPhl OT PYKH W C TNPUMEHEHHEM THPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Bux cBepxy, cOOKy, CHU3Yy; CTPOUTH CEUCHHS TEJ BPAICHHUS.

W3Bnekarb, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HWHGOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeCTABICHHYIO HAa 4YepTexkax U
pUCYHKaXx.

OneprpoBaTh NOHITUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHHST BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO0, OOBACHITH, KAKUMHA CBOMCTBAMHU OHU 00JIaJIaIOT.

[IprMeHATh MpaBUIIO Mapajuieienunea.

OneprpoBaTh NOHATHUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJI MEXIY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoguTte cymmy BEKTOPOB M NMPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJSPHOE TMPOMU3BEIAECHUE, pACKIAAbIBAaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIHUHAT.

[IpumeHnsaTy TeoMerpudeckue QakTbl IS PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaraloInX HECKOJIBKO IIAaroB PELICHHUS, €CIIA YCIIOBHS IPUMEHEHNUS
3a/1aHbl B IBHOM (hopMme.

Pemare mpocreiimme reoMeTpudecKue 3aJa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlare 3amaum Ha J0Ka3aTeNbCTBO MATEMATHUYECKUX OTHOLICHUN W
HAXO0XJEHUE F€OMETPUUYECKUX BEJIMYUH [0 00pa3liaM WM alropurMam, IpuMeHss
M3BECTHBIE METO/IbI IPH PEIIEHUH CTAHAAPTHBIX MAaTEMaTUYECKHUX 3a4a4.

[IpumeHsaTs OpocTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTh NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPHUPOJAE U
YKW3HH, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEAbHBIC
CATyallud W TMPUMEHATb W3YUYECHHBIC IIOHATUS B IMPOLECCE IOWCKA PELICHUSA
MaTeMaTU4YeCKu CQOPMYJIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATh pealbHbIC
CUTyallud Ha S3bIKE TIE€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJIEIN C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpPEM, anmnapara aareOpsl; pemaTh
IIPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos D1eKTPOHHBIE
Ne | HaumeHOBaHHe pa3iesioB U Kontpoabnbid  TpaxTuyeckue (undposbie)
n/nj TeM NpOrpaMMmsl Bcero o0pa3oBaTte/ibHbIE
padoThl padoThl
pecypchl
1 BBenenue B crepeoMeTpuio 10
[IpsiMBbIE M TUIOCKOCTH B
) MIPOCTPAHCTBE. 12 |
[TapamienbHOCTh NPSIMBIX U
IIJIOCKOCTEMN
3 [lepnieHIUKYISIPHOCTD MPSIMBIX 12
U IJIOCKOCTEN
4 VYTribl MeXAy NPSMBIMU U 10 |
IJIOCKOCTSIMU
MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEeHUE: ceueHus, 4 |
PacCcTOSHUSA U YIJIbI
OBIIEE KOJIMYECTBO YACOB 68 5 0

[10 IIPOTPAMME




11 KITACC

KoaunuyecTBO 4acoB

DJIEeKTPOHHbIE
HaumenoBanue
Ne (m¢posbIie)
pa3iesioB U TeM Kourpoabubie, IlpakTuyeckue
n/n Bcero o0pa3oBaTtejibHbIE
NporpamMmbl padoThI padoTbl
pecypcbl
Tena BpaieHus 12
OOBEMEBI TET 5 1
BexTopsl 1 KOOpAMHATHI 10 1
B IIPOCTPAHCTBE
[ToBTOpEHME,
0000111eHME, 7 1
CUCTeMaTH3aIusl 3SHAaHHUH
OBUIEE KOJIMYECTBO
- 34 3 0

YACOB I10 ITIPOTPAMME







ITHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThbI

IIpakTH4eckue
padoThbI

Jlara
HU3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/IbHbIE

pecypcbl

OcHOBHbIE OHATHS
CTEpEOMETPHUH: TOUKa, psimas,
IUIOCKOCTB, IPOCTPAHCTBO.
[TpaBumna n3obpakeHus Ha
PUCYHKAX: U300paKeHUS
IIJIOCKOCTEM, IMapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

ITonsTHA: nepecekaromumecs
IJIOCKOCTH, NTEPECEKAIOMIUECS
psiMasi ¥ MJI0CKOCTh

ITonsaTHA: nepecekaromuecs
IJIOCKOCTH, NEPECEKAIOMIUECS
psiMas U IJI0CKOCTh

3HAKOMCTBO C
MHOTI'OrpaHHUKaMu,
n300pa’keHre MHOTOTPaHHUKOB
Ha PUCYHKaX, Ha IIPOCKIIMOHHBIX
yepTexax

HavanbHbie cBenieHuUs 0 KyOe u
IIApaMuUE, UX pa3BEPTKU U




monenu. Ceuenns
MHOTOTPaHHUKOB

HavanbsHbie cBeqieHUs 0 KyOe u
MMAPAMUIE, UX Pa3BEPTKU U
monenu. Ceuenns
MHOTOTPaHHUKOB

INousarre 06 aKCHOMATHYIECKOM
MMOCTPOCHHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUH U
CIEJCTBHS U3 HUX

INousarue 06 aKCHOMATHYIECKOM
MMOCTPOCHHUU CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

INousarne 06 aKCHOMATHYECKOM
MMOCTPOCHHUU CTEPEOMETPHU:
aAKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

10

[Nousatne 06 aKCHOMATHYECKOM
MMOCTPOCHHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

11

B3anmHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE:!
nepeceKaromumecs,
rapajuieyibHbIE U
CKpEIMBAOIINECS PSIMbIE

12

[TapamiensHOCTB IPSIMBIX U




IUIOCKOCTEH B POCTPAHCTBE:
IapauleJIbHbIE MIPSIMBIE B
IIPOCTPAHCTBE; MAaPAJICIBHOCTD
TPEX NPAMBIX

[TapamienpHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 [TapannensHOCTH NPSIMON U
MIOCKOCTH

14 VYTIIBI C COHANpPAaBIEHHBIMU
CTOPOHaMU

15 Yros Mexay NpsIMBIMU B
IIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B
IIPOCTPAHCTBE

17 [TapanienbHOCTh IIOCKOCTEM:
napauieNbHbIe MII0CKOCTH

13 CaoiicTBa napamienbHbIX
IIJIOCKOCTEMN
IIpocreiimme mpocTpaHCTBEHHbIE

19 (GUTYpBHI HA TUIOCKOCTH:
TeTpa’ap, KyO, mapasuiesenure;t

20 [TocTpoenue ceuenunit

21 [Toctpoenue ceuenuit
KonTponbaas pabota 1mo Teme

2 "[IpsiMbl€ U TUIOCKOCTH B
npoctpanctse. [lapamiensHoCTh
MPSAMBIX U IJIOCKOCTE"

23 IlepneHUKyYIAPHOCTD NPSMOM U




IJIOCKOCTH: TIepIEeHANKYJIISIpHbIE
IIPsIMBIE B IPOCTPAHCTBE

24

[IpsiMble napasensHble U
MEPIEHIUKYIISPHBIE K INIOCKOCTH

25

HpHMBIe napaJjijiCJIbHbIC U
NEPpUNCHAUKYJISIPHBIC K IIJIOCKOCTHU

26

[Tpu3Hak neprneHIuKyIsIpHOCTH
MPSIMOY U TIOCKOCTH

27

[Ipu3Hak nepneHaANKyISIPHOCTH
MPSAMON U TIIOCKOCTH

28

Teopema o npsimoit
MEPIECHANKYISIPHOM MIJIOCKOCTH

29

Teopema o ipsimoit
NEePIEHIUKYIISIPHON IIJIOCKOCTH

30

Teopema o ipsimMoi
MEPIEeHIUKYISIPHOM MJI0CKOCTH

31

[lepnieHquKyIsIp ¥ HAKJIOHHBIE:
paccTositHue OT TOYKH J0
IIJIOCKOCTH, PaCCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

32

[lepnieHuKyIsp ¥ HAKIOHHBIE:
paccTositHuE OT TOYKH J0
IIJIOCKOCTH, PaCCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

33

[lepnieHauKyIsp ¥ HAKJIOHHBIE:
paccTositHuE OT TOYKH J0
IIJIOCKOCTH, PaCCTOSTHUE OT
IIPSIMOM 10 TUNIOCKOCTH




34

[lepnieHauKyIsp ¥ HAKJIOHHBIE:!
paccTostHue OT TOYKH J0
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

35

VYTIIIBl B IPOCTPAHCTBE: Yol
MEXy IPSAMOH U INIOCKOCTBIO

36

JIByrpaHHBIN yrou, JTUHEHHBII
yIOJ IByTPaHHOTO yTia

37

JIByrpaHHBIN yroJ, TUHEHHBII
yroJjl ABYTPaHHOTO yria

38

[lepneHUKyISIPHOCTD
IJIOCKOCTEH: IpU3HAK
NEePHIEHANKYISIPHOCTH ABYX
IIOCKOCTEH

39

[lepieHAMKYIAPHOCTD
IJIOCKOCTEH: MpU3HAK
NEePHIEHANKYISIPHOCTH ABYX
IJIOCKOCTEMN

40

[lepieHAMKYIAPHOCTH
TJIOCKOCTEH: MPU3HAK
NEePHIEHANKYISIPHOCTH ABYX
IJIOCKOCTEMN

41

Teopema o Tpéx
MEePIeHIUKYIIpax

42

Teopema o Tpéx
MEPIEHINKYIIApax

43

Teopema o Tpéx
MEPIEHINKYIIIpaX




44

KonTponbHas paborta no temam
"TlepneHUKyYJISIPHOCTD IPSIMBIX
U mrockocteil" u "YTiabel Mexay
MPSIMBIMU U TUIOCKOCTAMHU"

45

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE€ JIEMEHTHI
MHOT'OIPaHHUKA, BBITYKJIbIE U
HEBBITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOIOTPAHHUKA

46

[Ipusma: n-yrosipHast mpu3ma;
IpaHu ¥ OCHOBAHMUSI PU3MBI;
npsiMasi ¥ HaKJIOHHAsI IPU3MBI;
O0KOBas U MOJTHAs TIOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen,
PSIMOYTOJIbHBIN
napajuieJIenuIe ] 1 ero CBoicTBa

48

[Inpamupa: n-yronapHas
IIMPAMHJIA, TPAHU U OCHOBAaHUE
UpaMu/ibl; 00KOBas U MOJIHAS
IIOBEPXHOCTD MTUPAMU/IBI,
IIpaBUJIbHAS U yCCUEHHAS
nupamuia

49

IIpaBuiIbHBIE MHOTOIPaHHUKH:
MIOHATHE IIPABUIBLHOTO
MHOT'OI'PaHHUKA; IPABUJIbHAS
[IPU3Ma U [IPaBUJIbHAS
NMpaMua; IpaBUiIbHas
TpeyroyibHas nupamuaa u




MIPaBWIbHBIN TeTpa3ap; KyO

50

HpeﬂCTaBHeHHe O IMPpaBUJIbHBIX
MHOTOIpaHHHKaX: OKTaIP,
JO/ICKadIPp U UKOCAIP.

51

CummeTpust B IPOCTPAHCTBE:
CUMMETpPHUSL OTHOCUTEIIBHO
TOYKH, OPSIMOH, TIJIOCKOCTH.
DeMEeHThl CUMMETPUU B
MUpaMuIax, napauiesenunenax,
NPaBUWIBHBIX MHOTOTPAaHHHUKAX

52

Brruncnenue 31eMeHTOB
MHOTOTPaHHHUKOB: p&Opa,
JTMArOHAaJH, YTJIbI

53

[Tnomaas 60KOBOM OBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTH IIPSIMOM
IIPU3MBI, IUIOIIA(b OCHOBAHUH,
Teopema o OOKOBOI
MTOBEPXHOCTHU NPSIMOM MPU3MBbI

54

[Tnomanas 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIBLHON
MUPaMUJIBI, TEOPEMa O TUTOIIAIH
OOKOBOI1 MOBEPXHOCTH
YCEUEHHOM MUpamMu/Ibl

55

Konrponsnas padora o Teme
"MHororpaHHuku"

56

[Tonsatue 00 00BEME

57

O0BEM TUpaMuIBI

58

O0BEM nupaMuIbl




59

O6bEM mupaMuIsl

60

O0BEM nupamMuIbl

61

O0BEM IPU3MBI

62

O0BEM pU3MBI

63

O0BEM npU3MBI

[EEEE N GEENE [N (G [ —

64

Kontponbnas paboTa mo teme
"OOBEMBI MHOTOTPAHHUKOB"

65

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aIns 3HAaHUH.
[Toctpoenue ceuenuii B
MHOT'OIPAHHUKE

66

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aInis 3HAaHUH.
Brrunciienue paccTosHuUiA:
MEXIy IBYMs TOUKaMH, OT
TOYKH J0 NMPSIMOM, OT TOYKH J0
MJIOCKOCTH, MEXKTY
CKPEUIMBAIOIIUMHUCS TIPSIMBIMHU

67

HroroBas koHTpobHas paboTa

68

[ToBTOpenue, 0600IICHNE
CUCTEMaTH3aInis 3HAaHUH.
Brruucnenue yrios: Mexnay
CKPEIIHBAOIINMUCS IPSIMBIMH,
MEXy IPSAMOH U IJIOCKOCTBIO,
IBYTPaHHBIX YIJIOB, YIJIOB
MEXy TUIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I10
[MPOTPAMME

68




11 KITACC

Ne
/o

Tema ypoka

KoanuyecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThl

JlaTa
H3y4YeHUs

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypcsl

Cdepa u map: 1eHTp,
panuyc, IuamMeTp; TIomaab
MOBEPXHOCTHU Chepbl

B3anmHoe pacnionoxxenue
chepsl U MITIOCKOCTH;
KacareibHasl III0CKOCTh K

cdepe; momans chepsl

N3obpaxkenue cdepsl, mapa
Ha iockocTu. CeueHus
mapa

[unuHapuaeckas
MMOBEPXHOCTh, 00pa3yIoIne
HWIAHAPUYECKON
MOBEPXHOCTH, OCh
UIHHIPUYECKON
MMOBEPXHOCTHU

[unuaap: OCHOBaHUA U
OOKOBasi TOBEPXHOCT,
o0pa3yrolas 1 ocb;
II0IIaab OOKOBOM U
MOJIHOM NOBEPXHOCTHU

N3o0pakeHue mumHIpa Ha




mockocTh. PazBéprka
uuuHapa. CeyeHus
IUIUHAPA (TTIOCKOCTBIO,
napajuieIbHON WIH
NEepHIEHANKYISIPHONR OCH
UUAJTUHIPA)

KoHnnyeckast moBEpXHOCTBD,
o0pazyronye KOHUYeCKOn
IIOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKON
IIOBEPXHOCTHU

Konyc: ocHoBanue u
BepIINMHA, 00pa3yoIas u
0Cb; IIOIIaabL OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

Y ceu€HHBIN KOHYC:!
o0pa3yroline 1 BbICOTA;
OCHOBaHUS U OOKOBast
MIOBEPXHOCTh

10

N3o6paxeHne koHyca Ha
maockocTy. Pazeéprka
KoHyca. CeueHus KOHyca
(T10CKOCTHIO,
MapayieIbHONM OCHOBAHMIO,
U TUIOCKOCTHIO,
MPOXOJIAILIEH uepe3
BEPIINHY)

11

KomOunanus ten BpanieHus
Y MHOTOI'PAaHHUKOB




12

MHoOrorpassuk,
OTHCAHHBIA OKOJIO chephr;
cdepa, BliMcaHHas B
MHOT'OI'PaHHMK WUJIH B TEIIO
BpaIlICHUS

13

[Tonsarue 06 00BEME.
OCHOBHEBIE CBONMCTBA
00BEMOB Ten

14

O0bEM mIMHIpa, KOHYCa

15

O0BEM 1Iapa ¥ mIomaib
cepsl

16

[TomoOusbIe Tena B
MIPOCTPAHCTBE.
CooTHoILLIEHUS MEKTY
IJIOLIAIIMU [TOBEPXHOCTEH,
00BEMaMH MMOJOOHBIX TEII

17

KonTponbhas pabota mo
temaMm "Tena Bpaiienus" u
"O0beMsbI TET"

18

Bekrop Ha mia0ckocTy U B
IIPOCTPAHCTBE

19

CI10)KeHE U BEIUNTAHUE
BEKTOPOB

20

YMHOKEHUE BEKTOPA Ha
YHUCIIO0

21

Pasnoxenue BekTopa 1o
TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuio




nmapajjiciacnuicaa

22

Pemenue 3aga4, CBSI3aHHBIX
C IPUMEHEHUEM TTPaBUI
NENUCTBUN C BEKTOPAMHU

23

IIpssmoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3agayu B
KOOpAWHATax

24

Yroia Mexay BEKTOpaMH.
CkansipHoe pou3BeIeHUE
BEKTOPOB

25

Brruucnenue YTJIOB MCKAY
MMPpSAMBIMHA U TNIOCKOCTAMU

26

KoopaunatHo-BeKTOpHBII
METO]I IPU PEIICHUN
F€OMETPUUYECKHX 3a/1a4

27

KonTponbhas pabota no
Teme "BekTopsl u
KOOP/IMHATHI B
npocTpaHcTae”

28

[ToBTOpenue, 0600IIEHNE 1
cUCcTeMaTH3allis 3HaHUI.
OcHoBHBIE GUTYPBI, (PAKTHI,
TEOpeMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3aIHAs 3HAHUIA.




OcHoBHbIE GUTYPBI, PaKTHL,
TEOpEeMBI Kypca
IUTAHUMETPHUH

30

[ToBTOpeHME, 0000IIEHNE 1
CHCTEMAaTH3aInsT 3HAaHUH.
3aauyu IIaHUMETPHUH U
METO/BI UX PEIICHUS

31

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3aIns 3HAaHUH.
3aa4yu IIaHUMETPHUH U
METO/bI UX PEIICHUS

32

[ToBTOpEeHME, 0600IIEHNE 1
CHCTEMAaTH3aInis 3HAaHUH.
OcHoBHBbIE GUTYPHI, (PAKTHI,
TEOpEeMBI Kypca
CTEPEOMETPHUH

33

UrtoroBast KOHTpoOJIbHAS
paborta

34

[ToBTOpeHUE, 06001IEHNE 1
cUucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






