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HOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHoro kypca «['eomerpusi» 06a30BOro ypoBHs s
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa CPEIHEro OOIIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHWH, MPEABABIIEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHUIO, W TPATUIUA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanmsi mporpaMMbl o0ecrieynBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTaBJISIIOIIIMMU OCHOBY JIJII CaMOpPa3BUTUS U HEMPEPHIBHOTO 00pa3oBaHMs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO M TO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTU 00yYarOUIuXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA IPAKTUYECKOH 3HAYMMOCTHIO METAlpPEJIMETHBIX |
MPEJAMETHBIX PE3YJIbTATOB OOYyYCHHS] TE€OMETPUU B HAINPABJICHUHM JIMYHOCTHOTO
pa3BuTHs OO0ydaromuxcs, (GopMHUpPOBaHUS (YHKIIMOHATHLHOM MaTeMaTHYeCKOU
IPaMOTHOCTH, U3YYEHHS JIPYTUX y4eOHBIX AUCHMIUIMH. PazButne y oOydaronmxcs
NPAaBWIIBHBIX TPEJICTABICHUN O CYIIHOCTH M TMPOUCXOXKICHUU T€OMETPHUYCCKUX
aOCTpaKIuii, COOTHONICHWH PEATbHOTO W HACATBHOTO, XapaKTepe OTPAKCHHUS
MATEMATUYECKOM HAyKOM SBJIEHUA M MPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTUYECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
yYaIuXCsl, a TaKKe KadyeCTB MBINUICHHUS, HEOOXOMUMBIX IS aJaNnTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust sBisieTcs: OHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIIHETO
obirero oOpa3oBaHuUs, TaKk Kak o0O0ecleuyrnBacT BO3MOXKHOCTb H3YUYECHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAIIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe wbInieHue, (GOPMHUPYEMOE TPHU H3YUYCHUH OO0YUYaAIOIIUMHUCS
NOHSITUIHBIX OCHOB T€OMETPUU U MTOCTPOCHUH IETTOYKH JIOTHUYECKUX YTBEPKICHHM
B XOJIC PEIICHUS TeOMETPHYECKHX 3aJlad, YMCHHEC BBIJIBUTAThb W OIPOBEPraTh
TUIOTE3bl HETOCPEACTBEHHO HCIIONB3YIOTCS TMPH PEIICHUH 3a/Jad eCTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHre OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTSIX ACATCIBHOCTH 4YeloBeka. OpUEHTAIUs 4YesIOBEKa BO BPEMCHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOTO ObITHS, ¢dopma
OTpaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W AKTHBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3HbIC BUABI yYEOHOHM H TPYJIOBOH JIEATECIHLHOCTH,



SBJISIETCSI OJHUM W3 TMPO(PECCHOHATBHO BAXKHBIX KAdyeCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHUs y O0OyYarOUIUXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAIPAaBICHUSM.

Ilens ocBoenusi mporpamMMbl y4debHOro Kkypca «l'eomeTrpus» Ha 6a3oBOM
ypoBHE 00yueHuss — oOmieoOpa3oBaTeIbHOe M OOIIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BAaHUS CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W JCUCTBHUM,
cnenuUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJDKEHUS 00pa30BaHMUs
10 CTIEMATILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IIpeJHA3HA4YeHa s
00yyYaromuxcsi CPeAHE MIKOIbl, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTrO 00miero oOpa3zoBanus. Takum oOpa3om, oOydwaromuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOMTBH OOIIME MATeMaTHYECKUE YMEHMHsI, CBSI3aHHBIC
co crnenuduKkod TEOMETpUU U HEOOXOIUMBbIE ISl KU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHMU MMEIOT BO3MOXHOCTh U3YyUHUTh T'€OMETpUIO Ooiiee
rIIyOOKO, €Clid B JaJdbHEHIIEM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATENHHOCTH.

JlocT>keHuEe 1eJId  OCBOCHMS TIPOrpaMMbl OOECIIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX  3anay. [lpuopuTeTHbIMM 3aJayaMyd  OCBOCHHS  Kypca
«I"eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBIsSIFOTCS:

e (opmupoBaHue MNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJax BpalleHUs
KaK O BOKHEUIIMX MAaTEMATHUYECKUX MOJENISAX, MO3BOJSIOMINX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIET0 MUPA;

e (¢opMupoBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEkKaX, MOJACISIX U B
peaJbHOM MUpPE MHOTOTPAHHUKY U TeJa BpallleHUs;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lad Ha TOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMHuUpOBaHHWE YMEHHUS OMNEPUPOBATh OCHOBHBIMH TIOHSTHUSIMHU O
MHOTOTPAaHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QJITOPUTMAMU  PENIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpoBaHHEe yMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKAa3aTeIbHbIC
paccyXJeHuss B XOJI€ PEIICHUsS CTEPEeOMETPUYECKHX 3aJady U 3aJad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE MHTEIUJIEKTYaJIbHbBIX U TBOPYECKUX CIIOCOOHOCTEM
oOy4Jarommxcs, IO3HABAaTEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIBCKHUX
YMEHUM, KpUTUIHOCTH MBIILICHHUS;



e (opmupoBanue byHKIIMOHATBHON IPaMOTHOCTH, pEeJeBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HAaBaTh IMPOSBICHHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTYalMsIX M MpPU WU3YYEHUHU JIPYTUX y4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (GOpMyIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO3[aBaTh T€OMETPUUECKUE MOJIEIIH, IPUMEHATh OCBOEHHBIN
r€OMETPUYECKUN ammapar JUisl pPelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLEHUBATH MMOTYYEHHBIE PE3YJIbTaThI.

OTnuYuTENsHOM OCOOEHHOCTHIO MPOTPaMMBbl SIBJSETCS BKIIIOUYEHHE B KypC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3a7ad, pEHIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEJCIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JNalbHEUIIEMY U3YUYCHHIO MTPEAMETA.

[Ipeanoutenue oTAaETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOE OCHOBE UyBCTBEHHOCTbH MPEIMETHO-
MPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydalluXcsl B Kypce CTEpPEOMETPUM MPOBOAUTCSA 3a CUYET pEIICHUS 3aJad Ha
CO3JaHME€  MPOCTPAHCTBEHHbIX O0pa3oB W  33Jad HAa  ONEpPUPOBAHHE
IIPOCTPAHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a HPOBOJUTCA € ONOPOM Ha
HarJAIHOCTh, a OIIEpUPOBaHUE O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HaIJISITHOCTH, MBICIICHHOTO U3MEHEHUS €T0 UCXOIHOTO COJEPKAHUS.

OcHoBHBIE cozepkarenbHble TMHUU Kypca «['eomerpum» B 10-11 knaccax:
«MmnororpasHukn», «lIpsMbIe U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUHN
pacrpenensiercs He TOJbKO MO COAEPXKATENbHBIM JIMHUSIM, HO W IO TOoJaM
o0yueHHs Ha YPOBHE CpeHEero o01Iero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJbTaTaM
OCBOEHHUSl paboueil mporpaMMmbl, pacHpeleN€HHbBIM MO0 ToAaM oOOyuYeHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHATUSMU U HABBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM IPHUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEJCTaBICHUN O0Yy4aroUIMXcs, paclupss U
yrayOnsist €€, o0pa3yst IPOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoautes 2 yaca B Hexemo B 10 kimacce u 1 gac B
Hezenmo B 11 kiacce, Bcero 3a jiBa roga o0yuyenus - 102 y4eOHbIX Haca.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEPEOMETpUU. Touka, mpsiMasi, IUIOCKOCTb,
npoctpancTBO. IloHsiTHE 00 aKCHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsMBIX B IMPOCTPAHCTBE: IE€pPECEKAIOLInecs,
IapajuleNIbHble M CKpemuBaroniuecs npsMble. [lapamnenbHOCTs MNPSAMBIX U
IUDIOCKOCTEH B NPOCTPAHCTBE: MAPAJUICIBbHBIE IpPsAMBIE B  IPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh NPSAMOW U INIOCKOCTU. YTJBI C
COHAIPaBJIECHHBIMA CTOPOHAaMHM; YIOJ MEXIy NpSIMbBIMH B IPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: rapajuieiabHbIe IIJIOCKOCTH; CBONCTBA
napajyiebHbIX TUIockocTel. [lpocreifiive mnpocTpaHCTBeHHbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaieenunes; IoCTPOCHUE CEUCHU.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE IMAPAJUIEIBHBIE W IEPIEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIIPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIECHAUKYJIIPHON IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroJ, JIMHEMHBIM yroa JABYTPAHHOIO  yIJia.
IleprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSIHUE
OT M[psAMOM A0  IJIOCKOCTH,  HpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
IlepneHaUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEPHEHIUKYJIIPaXx.

MHoOrorpaHHuKHU

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronsHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPAMOYTOJIbHBIN
napajuiesienune] U ero cpoucrsa. [lupamupma: n-yronpHas nupamuja, rpaHd U
OCHOBaHME MUPAMUJIbI; OOKOBAs U TIOJIHAS TIOBEPXHOCTh MUPAMU/IBL; PABUIIbHAS U
yceuéHHas nupaMuga. OJEMEHTbl MpuU3Mbl M nHUpamuabl. [IpaBuiibHBIE
MHOTOTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHAS NpPU3Ma U
MpaBUWIbHAS MHUPAMUJA; NpPaBWIbHAs TPEYroJibHAs MNUPaMUAA W MPABUIIbHBIN
terpadp; KkyO. IlpencraBieHve o TmpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexa’ap u ukocasap. CeueHns Npu3Mbl U TUPAMHUJIBI.

CuMmMmeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOA,
IUVIOCKOCTH.  JJEMEHThl CUMMETPUM B  NHUpaMHJIax, Napajulelenuneaax,
IIPABUWIbHBIX MHOI'OI'PAHHUKAX.



BrluncneHue 5SI€MEHTOB MHOTOIPAHHUKOB: pé€Opa, AWaroHaiau, YrJbl.
[Tnomans OOKOBOW TOBEPXHOCTH M IIOJIHOM TOBEPXHOCTH MPSIMON TIPHU3MBI,
IUIOIAJb OCHOBAaHWM, TeopeMa O OOKOBOM MOBEPXHOCTH MNPSAMOW MPHU3MBI.
[Inomaas OOKOBOM TMMOBEPXHOCTH M TMOBEPXHOCTU TMPABWIBHOW MUPAMUIBI,
TeopemMa O Iulomand yceuéHHor nupamMunabl. [loHstue o0 o0BEMe. OO0BEM
MUPAMHUIBI, TPU3MBI.

[TonoOubie Tenma B mpocTpaHcTBE. COOTHONICHHS MEXIY IUIOMIaAsSMU
MOBEPXHOCTEH, 00BEMAaMU NOTOOHBIX TEIL.

11 KITACC

TeJia BpaleHus

[umuaapuyeckast MTOBEPXHOCTH, oOpasyromue TUTHHAPUIECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TOBEepXHOCTU. [lmmuHap: ocHOBaHUS W
OOKOBasi TOBEPXHOCTh, OOpa3yIas M OCh;, IUIOMAJb OOKOBOM W ITOJHOM
MOBEPXHOCTH.

KoHnueckass ToBEpXHOCTh, 00pa3yromuye KOHMYECKOW TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepXxHOCTU. KOHyC: OCHOBaHME M BEPIIUHA, 00pa3yromias
U OCh; IUIOMAAh OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUEHHBI KOHYC:
o0Opa3sylollue 1 BbICOTa; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAAb MOBEPXHOCTU CREpBHl.
B3aumHoe pacrionoxxenue cepsl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IIaAb CEepHI.

N300pakeHue Ten BpallleHHs Ha TIOCKOCTH. Pa3BEépTka MIMHIpA U KOHYCA.

KoMOuHanuu Tem BpalleHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHMCAaHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpaIeHUsI.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00BEME
MPSAMOYTOJIGHOTO Tapajileyienurnena u ciaeacTBus u3 He€. OObEM IMIHMHIpA,
koHnyca. O0BEM mapa u miomass chepsl.

[logo6ueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwimHIpa (TApAICTBPHO W TEPICHAMKYJISIPHO OCH), CCUCHHUS
KoHyca (TapaJiielbHO€ OCHOBAHHMIO W TIPOXOJAIIEE Yepe3 BEpIINHY), CCUCHUS
mapa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mIocKoCcTH U B TpocTpaHcTBe. CII0KEHUE U BEIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4nciio. Pa3noxxeHne BeKTopa mo TpéM HEKOMILTaHAPHBIM
BekTopaM. IIpaBwio mapamienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWJl JAEUCTBUII ¢ Bekropamu. lIpsMoyrosnbHas cucTema



KoopauHat B npoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amadun B
KOOpAMHAaTaX. YTOJd MeXIy BekTopamu. CKalspHOE MPOU3BEAECHUE BEKTOPOB.
Briuncienre yrioB Mexy NpsIMBIMHA M TIOCKOCTSAMHU. Koop/IMHATHO-BEKTOPHBIN
METOJI PH PEIICHUHA T€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUS MPOrpaMMbl Yy4eOHOIro MpeaMera
«MaremaTrka» XapaKTepU3yIOTCS:

I'paknanckoe BocnMTaHUE:

c(hOpMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUKA O0YYAIOIIEeTr0oCsl KaK aKTHBHOTO
M OTBETCTBEHHOTO 4Yi€Ha POCCHUHUCKOr0 OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLenyp TpakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMOJICCTBOBATh C COLUMAJIbHBIMU HMHCTUTYTaMHU B COOTBETCTBHM C HX
(YHKIUSAMHA 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO POCCUHCKOM TpaKAaHCKOW HICHTUYHOCTH, YBOKCHUS
K MPOILLJIOMY ¥ HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIICHUEM
K JOCTWXCHUSAM POCCUMCKHUX MAaTEMaTUKOB U POCCUKUCKONM MAaTeMaTU4ECKOU
IIKOJIBI, K WCHOJIb30BAaHUIO 3TUX JNOCTHKEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax YKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, JOTHYCCKOTO ITIOBEACHWS,
CBSI3aHHOT'O C IPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUN HAYKU U JIEATEIbHOCTHIO
y4EHOT0; OCO3HAHHMEM JIMYHOTO BKJIaJla B OCTPOEHHE YCTOMYMBOTO OyAYIIETO.

JcTeTu4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, pEIIEHNH, pacCcyxICHUN;
BOCIIPMUMYHUBOCTBIO K MATEMATHYECKUM aCTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 3J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHMUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPILIEHCTBOBAHHUS, npu 3aHATHUIX CHOPTHUBHO-0340POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATBLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur U peanu3oBbIBATh COOCTBEHHBIC KU3HEHHBIC ILJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBRIO K  MAaTeMaTHYeCKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHUM BCEW J>KU3HHM; TOTOBHOCTBIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU MTPAKTUUECKUX 3a/1a4y MaTeMaTUYeCKON HalpaBJICHHOCTH.

IKO0J0rH4YecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYpPhI, IOHHMMAaHWUEM BIIMSHUS
COITMATTbHO-2KOHOMHUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa JKOJOTUYECKUX MpoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU ISl pellieHus 3a7ad B
00JlacTH  OKpYXKaloIlllel cpenpbl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICACTBUHN JIJIs1 OKPY KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHA HAyKH ©  OOIICCTBCHHOM IPAKTUKH, ITOHUMaHUEM
MaTeMaTH4YeCKOH HayKdh Kak cdepbl YelIOBEYECKOM NESITEIHHOCTH, ATAIlloB €&
pPa3BUTHUS M 3HAYUMOCTH JJId Pa3BUTUS ITMBWIMU3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU W MATeMaTUYECKOM KyJIbTypOW KakK CpPEACTBOM IO3HAHUS MUPAa;
FOTOBHOCTBIO OCYILECTBJISATh MPOCKTHYIO WU MCCIEAOBATEIIBCKYIO JEATEIbHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vnusepcanvuvie = nosmasamenvuwvie  Oeiicmsus,  obecneuusaiom
Gopmuposarue 0A308bIX KOSHUMUBHBIX HNPOYECCO8 00VUaAOWUxXcs (0ceoeHue
Memoo08  NO3HAHUS — OKpyXcarmwezo  Mupa;,  HnpuUMeHeHue  102U4ecKux,
uccne0o8amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBus:

e BBIABIIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU;, (POPMYIHPOBATH
OTIpENeICHUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  MPHU3HAK
Kiaccu(uKanuy, OCHOBAaHUSA IJis OOOOIICHWS W CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmylnupoBaTh U  MpeoOpa3OBbIBATH  CYXKACHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIWE,
YCIJIOBHEIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JIeNaTh BBIBOABI C HCITOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIFOUCHHUH 110 aHAIOTHH;

e TMPOBOJUTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHIECKUX
YTBEPXKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJIEHUS U BBIBOBI;

e BBIOMpATh CTHOCOO pelieHusT y4eOHOH 3amaur (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHUs, BbHIOUpATh HauOoliee NOAXOAAIUMNA C Y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBaTebckue 1eiicTBUS:

e HCIOJH30BaTh BOMPOCHI KaK MCCIIENOBATEIHCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIUE MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHOe, (OpMHUPOBATH  THITOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKOoro
0o0BbeKTa, SBJIICHHS, TMPOIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXTy
00BEKTaMH, SBIICHUSIMH, IIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIEHUS M BBIBOJBI 1O pe3yjIbTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, MCCIIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATH BO3MOKHOE pPa3BUTHE IPOIECCa, a TAaKKE BBIABUTATH
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABIATH JCPUIIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H,

e BbIOMpaTh UWH(DOpPMAIMIO U3  WCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IuYHBIX (opMax,
WJUTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaAEKHOCTh uHbopmaIuu 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KoMMyHuKamuenwvle Oeucmeus, 00ecnedusarom

chopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00YYAIOUUXCHL.



Oo0menue:

BOCIIpUHUMATb U (OPMYJIUPOBATH CYXKICHHS B COOTBETCTBUM C
YCJIOBHUSIMHU U LIEJISIMU OOILIEHHUS;, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, J1aBATh MOSICHEHUS IO
XO/ly pelIeHus 3aJa4l, KOMMEHTUPOBATH IMOJTYUYEHHBIN pe3ysbTaT;

B X0 00CYX€HHUS 3a/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK/1aeMOl TEMBI,
npoOJIeMbl, periaeMoil 3aJjauu, BbICKAa3bIBATh UAECH, HAIICJICHHbIEC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHaiiora, oOHapyXHBaTh paziM4yMe U CXOJCTBO IMO3ULHUH; B
KOPpPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCJENIOBAHMS,  TIPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUSA C yU4ETOM 3a/]1a4 NMPE3EHTAIMN U OCOOEHHOCTEHN ay TUTOPHUH.

CorpynHuvecTBo:

3)

MOHMMAaTh W  WCIHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJIMBUAYAJIbHOU pa0OThI MPU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATH 1[ETh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, paclpeAenaTh BUAbI paboT, J0roBapuBaThCs, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CyKaeHUs,, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHITH CBOK YacTh palbOTHl U
KOOPJIMHUPOBaTh CBOM JEHUCTBUA C JAPYTMMH 4JI€HaMU KOMAaHJbL;
OIICHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIIUH MPOIYKT MO KPUTEPHUSIM,
c(hopMyIHPOBAHHBIM YUYaCTHUKAMH B3aUMOICHUCTBUSI.

Yuueepcanvnvie  pecynamuenvie  Oeiicmeus, obecneuusaiom

GdopmuposaHue cCMbICL08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3aJa4H, BBIOUPATH CIIOCO0 pelIeHUs
C YYETOM MMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIECHUN C YYETOM HOBOM
uH(popMauu.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM [IO3HABATEJIbHOW peduiekcun Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMHM  CAaMOINPOBEPKH, CAMOKOHTPOJS Tmpoliecca U
pe3yJibTaTa pelieHus: MaTEMAaTUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, IAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId W YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHIKEHMS WIM HEJNOCTHKEHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJ/IBTATBI

10 KITACC

OmnepupoBaTh MOHATHSIMH: TOYKA, MPSMasi, TNIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPUH M CIEIACTBUS U3 HUX MPU PEIICHUU
reOMEeTPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATUSIMU: NMAPAICIBHOCTh M TIEPIICHINKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEH.

KnaccuguimpoBaTs B3aUMHOE pAaCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JBYTPAaHHBIA yTOJ, TPAaHU JABYTPAaHHOTO YTIIa,
pedpo ABYTpaHHOrO yria; JUHEHHBIM Yrojl JIBYIPAHHOIO yIja; rpajaycHas Mepa
JABYTPAHHOTO YTJIA.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHMK, BBINYKIIBIA W HEBBITYKIbIN
MHOTOTPAHHHUK, SJIEMEHThl MHOTOTpaHHUKA, TIPABUIILHBI MHOTOTPaHHHK.

Pacno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MUpaMHa; TPU3MA,
MPSIMOYTOJIBHBIN TTapaJIJICIICTIUIIE T, KyO).

KnaccupuuupoBat ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJIs
KIaccu@UKay  (BBITYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH; IPaBUIbHEIC
MHOTOTPaHHHUKH; MPSMbIC U HAKJIOHHBIE TIPU3MBI, TapalIeIICTUTIEAb] ).

OmnepupoBaTh MOHATHIMHU: CEKYIasi INIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBSACHATH NPUHIIMIIBI IOCTPOSHUS CEUEHUH, UCII0JIb3YSI METO/T CIIEJIOB.

CtpouTh ceueHHS MHOTOTPAHHHUKOB METOJOM  CJIE/IOB,  BBITIOJHSATH
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTyp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmarsb 3a1aun Ha HaxXOXKJEHUE TEOMETPUUYECKUX BEJIMYMH IO 00pa3am Win
QITOPUTMaM, TPUMEHSS W3BECTHHIC AHATUTHUYECKHE METONbl TPU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTUYECKHUX 3a]1a4 HA BBIYMCICHUE PACCTOSTHUNA MEXAY IABYMsI
TOYKAMHM, OT TOYKH JO TPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TIPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEITMYMH MO 00pa3liaM WiH
QITOPUTMaM, TPUMEHSS HW3BECTHBIC AaHAJUTHUECKHE METOJbl TMPHU PEUICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYEeCKHX 3aJad Ha  BBIYHCICHUE YIJIOB  MEXIY
CKPEILMBAIOIIUMUCS  OPSIMBIMH, MEXIY TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, JIByTPAHHBIX YTIIOB.



Bobrancnsate 00bEMBI U IJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMpja) ¢ [pUMEHEHUEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIY
TIOIIASIMU TOBEPXHOCTEHN, 00BbEMaMU TOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHM: CHUMMETPUS B MNPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarp, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHMOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumensTe reomerpuueckue (HakTbl IS PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIMX HECKOJIBKO 1IaroB PEIEHUs, €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMeHsaTs NpoOCTEHININE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTH NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb HM3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUYecKu CGHOPMYJIMPOBAHHON MpoOJeMBbl, MOJECIUPOBATh pEalibHbIE
CUTyallud Ha S3bIKE TEOMETPUM, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOPEM, anmnapara anreOpsl; pemaTh
IIPAKTUYECKUE 3a7a41, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KUIACC

OmnepupoBaTh TMOHATUSAMHU: HWIMHIPHYECKAs TOBEPXHOCTh, 0OO0pa3yromne
MWIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHHYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHUMYeCKON OBEPXHOCTH, KOHYC; cpepruyeckasi HOBEpXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, cepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLCHUS.

KnaccuduimpoBaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS,, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate  00bEMBI M IUIOMIAAM  TIOBEPXHOCTEM  Tel  BpalleHHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (POpPMYII.

OnepupoBaTh NOHATUAMH: MHOTOTPaHHMK, BIHMCAaHHBIM B cdepy WU
OMHCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbrancnsTh COOTHOLIECHHUST MEXy IUIOMAIAIMHU MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEIL.



N3o6paxarh u3yyaeMble (QUIypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
(quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(OPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKaX.

OrnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE OEHCTBUSA CIHOKEHUS BEKTOPOB, BBIYMTAaHUSA BEKTOPOB W
YMHOXEHHS BEKTOpa Ha YUCIIO, 00bSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

IIpumeHsTh paBuiIo napajuleenuneaa.

OneprpoBaTh NOHATUSAMMU: JIEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpPaMH, CKAIISIPHOE MPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJIAPHOE IPOM3BEICHUE, pACKIaAbIBATL BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsaTh reomerpuueckue (axkTbl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO 1IaroB PEUICHUs, €CIIU YCI0BUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

Pemwate mpocreiinne reoMeTpUyYecKUE 3a/1adyd Ha NPHUMEHEHUE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

Pemlarp 3amaum Ha [I0KA3aTesIbCTBO MATEMATHYECKUX OTHOLICHWM W
HaX0KJIEHUE T€OMETPUUYECKUX BEIMUYUH MO 00pa3laM WK aaropuTMaM, NpUMEHsIsI
M3BECTHBIE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MaTEMaTUYECKHX 3a7ay.

[IppuMeHsaTs NpOCTEHININE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTH NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb HM3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUYecKu CGHOPMYJIMPOBAHHON MpoOJeMBbl, MOJECIUPOBATh pealibHbIE
CUTyallud Ha S3bIKE TEOMETPUM, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 33741, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanvecTBo yacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHMe pa3/ieioB U TeM (undgposBbie)
n NPOrpamMMbl Bcero Konrpoaprbie | - Hpakriieckir o0pa3oBaTe/bHbIE
padoThI e padoThI pecypebI
1 BBeneHue B crepeomMeTpuio 10
5 [IpsimMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSIMBIX U MJIOCKOCTEMN
3 [leprnieHAUKYIAPHOCTD MPSIMBIX U 12
TJIOCKOCTEH
4 YTl MEXAYy NPSIMBIMU U TJIOCKOCTIMH 10 1
5 MHOrorpaHHuKU 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CEUCHHUS], PACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB ITO 68 5 0

[TPOTPAMME




11 KIIACC

KoanuyectBo yacos DJICKTPOHHBIE

HaumenoBanmue pa3sjaesio e OBbIE
Ne i/t HMEHOBAIHE PAYICHOB H TEM KoHnTpoabHbI IIpakTHyeckne (mitppors1e)

NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIC

e padoThbl padoThI
pecypcsbl

Tena BpaieHus 12

OOBEMBI TET 5 1

BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpEeHme, 0600IIECHNE, 7 |

CHUCTeMAaTH3allMsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KIIACC

Ne i/
n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpobHEI
e padoThl

IIpakTH4eckue
padoThbI

Jlara
H3YYeHUS

DJIEKTPOHHBIE
nu(ppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

OCHOBHbIE TIOHATHUSI CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, MPOCTPAHCTBO.
[IpaBuiia n3o6pakeHus Ha PUCYHKaX:
M300paxKeHusl IIIOCKOCTEH, MapaiebHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlousTus: MepeCCKarommecs MmIOCKOCTH,
TNIEPpCCCKAr0IMECH MpsaMas U IMJIOCKOCTh

IlonsTus: MNepEeCCKarommecs MIOCKOCTH,
TNEPpCCCKArOIMECH MpsdMas U IMJIOCKOCTh

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha IPOCKIMOHHBIX YepTEeKax

HauanbHble cBefieHns 0 KyOe U mupaMuze,
ux pa3BEépTku U Moaenu. CedeHus
MHOTOTPaHHHUKOB

HauanbHble cBefieHUs 0 KyOe U upaMuze,
ux pa3BépTku u mojenu. CeueHus
MHOT'OI'PAHHHUKOB

TTousTre 00 akCHOMAaTHYECKOM
MMOCTPOEHUHU CTEPEOMETPUHU: aKCHOMBI
CTEPEOMETPHUH U CJICJICTBHSI U3 HUX

TTousTre 00 aKCHOMATHYECKOM




IMOCTPOCHHNU CTCPCOMCTPHUHN: AKCUOMBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

ITonsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHNU CTCPCOMCTPHUHN: AKCUOMBI
CTCPCOMCTPHUHU U CICACTBUS U3 HUX

10

ITonsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUUN CTCPCOMCTPUN: AKCHUOMBI
CTCPCOMCTPHUHU U CICACTBUSA U3 HUX

11

BzaumHuoe PacCIioJIOKCHUC NIPSAMBIX B
MMPOCTPAHCTBE: IICPECCKAOIINCCA,
napaJijiCJIbHbIC U CKPCIIMBAOIINECH
IIPSIMBIC

12

[TapamienbHOCTh NPSIMBIX U INIOCKOCTEH B
MIPOCTPAHCTBE: MapaslIeNbHbIE IPSIMbIC B
IIPOCTPAHCTBE; MAPAJUIEIIBHOCTD TPEX
TIPSIMBIX

13

[TapannenbHOCTh NMPAMBIX U IUNIOCKOCTEN B
npoctpancTie: [lapamienbHOCTh IPSAMON U
IJIOCKOCTH

14

Vbl ¢ COHAIIpaBJICHHBIMU CTOPOHAMHU

15

Yron Mexay npsiMbIMU B IPOCTPAHCTBE

16

YTroa Mexay NPsIMBIMU B IPOCTPAHCTBE

17

[TapanneabHOCTh IIIOCKOCTEH:
napaJuieIbHbIC TNIOCKOCTH

18

CBoiicTBa MapaJIeIbHBIX MJIOCKOCTEN

19

[Ipocreitmme mpocTpaHCTBEHHBIC (PUTYPHI
HAa TUJIOCKOCTHU: TETPas’ap, KyO,
napajuiesienune 1

20

[locTpoeHue ceueHui




21

IlocTpoenune ceueHnit

Kontponbnas padota o teme "lIpsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanneabHOCTh NPAMBIX U IJIOCKOCTEH"
IlepnieHqUKyYISAPHOCTD NPSAMOMN U

23 IUIOCKOCTH: MIEPIEHANKYJISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

24 IIpsimble napasuienbHbIe U
NIEPIEHIUKYJIIPHBIE K JIOCKOCTH

)5 IIpsimble napasuienbHble U
NIEPIEHUKYJIIPHBIE K IJIOCKOCTH

2% [Ipu3Hak NepneHuKyJISpHOCTH MPSIMON U
IJIOCKOCTH

27 [Ipu3Hak NepHneHIUKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH

73 TeopeMma 0 npsAMON NEpIEHANKYISIPHON
IJIOCKOCTH

29 TeopeMma o npsAMON NEpHIEHANKYISIPHON
IJIOCKOCTH

30 Teopema o npsAMON EpHIEHANKYISIPHON
IJIOCKOCTH
[lepnieniuKysip ¥ HAKJIIOHHBIE: PACCTOSHUE

31 OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE OT
MPSMOM JI0 TIIIOCKOCTH
[lepnieHIuKyISIp M HAKJIIOHHBIE: PACCTOSHUE

32 OT TOYKH J0 IIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 0 TNIOCKOCTH

33 [TeprieHAMKYISIp M HAKJIIOHHBIE: PACCTOSIHUE

OT TOYKH O INIOCKOCTH, paCCTOAHUC OT




HpHMOﬁ J0 INNIOCKOCTH

[lepnieHuKysip ¥ HAKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 0 INIOCKOCTH

15 VYTIIIbl B IPOCTPAHCTBE: YIOJ MEKIY
IIPSIMOM U TNIOCKOCTBIO

16 JIByTpaHHBIN YroJl, JMHEUHBIA yroj
JBYTPaHHOI'O yIia

37 JIByTpaHHBIN YroJl, JMHEUHBIA yIroj
JBYTPaHHOIO yIja
IlepneHqUKYISAPHOCTD IIJIOCKOCTEM:

38 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTEN
[lepnieHqUKYIAPHOCTD MIJIOCKOCTEMN:

39 MIpU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEN
[lepneHAUKYISPHOCTD IIJIOCKOCTEMN:

40 MIPU3HAK NEPIEHIUKYJIIPHOCTH IBYX
IJIOCKOCTEN

41 TeopeMa o0 TpEX NepHeHIUKYJIIApax

42 Teopema 0 TpEX NeprneHANKyIsIpax

43 Teopema o TpéX nepHeHIUKyIsIpax
KonrponbHas pabora no remMmam

44 "[leprieHIUKYIAPHOCTD MPAMBIX U
mrockocTe" u "YTiel MeXAy NPSIMBIMU U
IJIOCKOCTSIMH"

45 IlonsiTHE MHOTOTPaHHUKA, OCHOBHBIE

QJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBITYKJIBIC MHOT'OT'PAHHUKH pa3BépTKa




MHOI'OI'paHHHKA

46

[Ipusma: n-yronbHas npusma; TpaHu v
OCHOBAHUS IPU3MBL; TIpsIMasi U HAaKJIOHHAS
MIpU3MbL; OOKOBasl U MOJIHASI TOBEPXHOCTh
TIPU3MBI

47

[Tapannenenunen, TpsIMOYTOJIBHBII
napajuieJIenunes] 1 ero CBOicTBa

48

IInpamuna: n-yronbHas nupamMua, TpaHu v
OCHOBaHHWE MUPaMU[bL; OOKOBAs U MOJTHAS
[IOBEPXHOCTh IMHUPAMU/IbI; IIPABUIIbHAS U
ycedE€HHAasi NTUpaMuaa

49

[IpaBUIbHBIE MHOTOTPAHHUKU: TIOHATHE
MMPpaBHUJIBHOI'O MHOTOTpaHHUKA,; IIpaBUJIbHAA
[py3Ma U NpaBUIbHas IUPAMULA;
IpaBUJIbHAaA TPCYTOJIbHAA IMTUpaMua U
IIPaBWJIbHBIN TeTpa3ap; KyO

50

[IpeacraBnenue o MpaBUIBHBIX
MHOTOIpaHHMKAX: OKTadp, JOAEKadIp U
UKOCAdIP.

51

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH, IPSIMOH, INIOCKOCTH.
DeMeHTbl CUMMETPUH B MUPaMUAAX,
napajuiejenuneaax, MpaBUIbHbIX
MHOT'OIPAHHHMKAX

52

Beruuciienue 31eMEHTOB MHOTOTPaHHHUKOB:
p€06pa, TuaroHau, yribl

53

[Tnomanb 60KkOBOM MOBEPXHOCTH U MOJHOM
MOBEPXHOCTU MPAMOUN PU3MBI, IJIOIIAAb
OCHOBaHUii, TeopeMa 0 GOKOBOH




MTOBEPXHOCTU NPSIMON IPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUILHOUW MUPAMHUIBI,

>4 Teopema O IJIOMAId OOKOBOM MMOBEPXHOCTH !
YCEYEHHOU MUPAMUIBI
55 KoHnTtponbHas pabota 1mo teme 1
"MHororpasHuku"
56 ITonstre 06 00BEME 1
57 O0BEM TUPAMHU/TBI 1
58 O06BEM TUPAMHU/TIBI 1
59 O0BEM upaMuab! 1
60 O0BEM TUPAMHU/TBI 1
61 O06BEM TPU3MBI 1
62 O0BEM TPU3MBI 1
63 O06BEM TPU3MBI 1
64 Konrponsnas padora no teme "O0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpeHMEe, 0600IIIEHNE CHCTEMAaTHU3AIINS
65 3HaHui. [locTtpoeHue ceueHuii B 1
MHOTOTPAaHHHUKE
[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AIHS
3HaHWI. Berancienue pacCTOAHMN: MEXIY
66 JIBYMsI TOUKaMH, OT TOYKH JI0 MPSIMOH, OT 1
TOYKH JI0 TFIOCKOCTH, MEXTY
CKPENTUBAIOIIUMHUCS TPSIMBIMH
67 Wrtorosast koHTpoNbHas paboTa 1
68 [ToBTOpeHue, 06001IeHNE CHCTeMaTU3alUs 1

3HaHuM. Beruncnenne YIJIOB: MCXKIY
CKpCHIMBAIOIIUMUCS IIPAMBIMU, MCIKIY




HpHMOﬁ H IINIOCKOCTBIO, IBYTI'PAHHBIX
YI'JIOB, YIJIOB MEXKAY HJIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




11 KIIACC

Ne ni/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpobHbI
e padoThl

IIpakTH4eckue
padoThbI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, AuaMeTp;
TUTOIIA (b TIOBEPXHOCTH ChEephl

Bsaumnoe pacrnonoxxenue chepsl U
IUIOCKOCTH;, KacaTeJabHasl TNIOCKOCTb K

chepe; momaas chepsl

N3o0pakenue cdepsl, mapa Ha
wiockocTH. CeueHus 1mapa

[{unuHapuyeckas MOBEPXHOCTb,
o0pa3yroniue HUIHHIPHIECKON
MOBEPXHOCTH, OCh IIMIIMHAPUIECKOM
MTOBEPXHOCTHU

[ununap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yrolas 1 OCh;
IJIOIIAIb OOKOBOM U ITOJHOH
MTOBEPXHOCTHU

N300pakeHre UIMHIPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. Ceuenus

LWIMHJPA (IUI0CKOCTHIO, MapalIeIbHON
WIH NIEPIEeHIUKYISIPHON OCH IMJIMHAPA)

Konnueckast moBEpXHOCTh, 00pa3yromiye
KOHWYECKOW MTOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKON OBEPXHOCTH

KoHycC: OCHOBaHM€E M BEPIINHA,




o0pa3yronias U 0cb; 0L OOKOBOM U
TIOJTHOM MOBEPXHOCTH

VYceuéHnblil KoHyc: 0o0pasyroliye u

9 BBICOTA; OCHOBAHMS U OOKOBas 1
IIOBEPXHOCTh
N306paxeHne KoHyca Ha MI0CKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (MIIOCKOCTHI0, TTApaIeNbHOM 1
OCHOBAHHUIO, U TIOCKOCTBIO, TPOXOISALIEH
yepe3 BepIINHY)

1 Kom0unanus ten BpamieHus u |
MHOTOI'PAaHHUKOB
MHOrorpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsr; chepa, BIHCaHHAS B 1
MHOTOTPaHHMK WJIM B TEJIO BPALLECHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIE |
CBOiicTBa 0OBEMOB Tell

14 O0BEM IIHHJIPA, KOHYCA 1

15 O0BEM 11apa 1 wiomaas chepsl 1
[TonoGHBIE TENa B MPOCTPAHCTBE.

16 COOTHOUIEHUS MEXY TUIOIIAIIMHU 1
OBEpXHOCTEN, 00bEMaMHU MOTI0OHBIX TeJ

17 KoHnTtponbHas pabora o temam "Tena |
BpanieHus" u "O0bembl Ten"

18 BekTop Ha MJI0CKOCTH ¥ B TPOCTPAHCTBE 1

19 CJ10’)KeHHE Y BEIYMTAHHUE BEKTOPOB 1

20 YMHOXEHUE BEKTOpa Ha YKUCIIO |

21 PaznoxxeHue BekTopa o Tpém |

HCKOMIIJIAHAPHBIM BCKTOpPAM. HpaBI/IJ'IO




napaJuICJICIuIcaa

22

Pemenune 3agad, cBSI3aHHBIX C
IIPUMEHEHUEM MIPABUJII JEUCTBUM C
BEKTOPAMHU

23

[IpsiMmoyrosibHast cucTeMa KOOpJUHAT B
npoctpancTBe. KoopanHaTel BeKTOpa.
IIpocreiinive 3a1a4u B KOOpAUHATAX

24

VYron mexay Bektopamu. CKajsipHOe
IIPOU3BEJICHUE BEKTOPOB

25

Brruncienue YIJIOB MCKAY MPAMBIMHA U
IJIOCKOCTAMM

26

KOOpHHH&THO-BCKTOpHBIfI MCTO/ IpH
PCIICHUU T'COMCTPUYCCKHUX 3ada4

27

KonTponbHas pabota no teme "BekTopbl
Y KOOPJAMHATHI B IpocTpaHcTBe"

28

[ToBTOpenwue, 0600mEeHUE 1
cucremaTru3anus 3HaHuiH. OCHOBHBIC
¢Gurypsl, pakThl, TEOPEMBI Kypca
TUIAHUMETPHHA

29

[ToBTOpeHue, 0600IIEHUE U
cucteMarusanus 3Haguii. OCHOBHEIE
burypsl, pakThl, TEOPEMBbI Kypca
TUIAHUMETPHUH

30

[ToBTOpEeHME, 0000IICHUE U
cHUCcTeMaTu3alis 3HaHu|. 3agaduu
TJIAHUMETPHUH ¥ METOJIbI KX PEIICHHS

31

[ToBTOpenue, 06001IeHUE U
cucTeMaTu3als 3HaHni. 3agaqu
TUTAHUMETPHUH U METOJIBI UX PEIICHUS




[ToBTOpEHME, 0000IIICHUE U
cucreMarusanus 3Haguil. OCHOBHEIE

32 1
burypsl, pakThl, TEOPEMBI Kypca
CTEpEOMETPHUH
33 HToroBasi KOHTpoOJIbHAsI paboTa 1
14 [ToBTOpCHUE, 0606meHI:Ie u |
cUcTeMaTH3allys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 14

[TPOTPAMME







