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MNOACHUTEJIBHASA 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,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvhvie  Oeticmsus,  obecneuusaiom
Gpopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YHaAWUXC (0CB0eHUe
Memooo8  NO3HAHUSL  OKpYJcalowe2o  Mupa,  NpUMeHeHue  J0SUYECKUX,
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)  Vuueepcanvnvle KOMMYHUKAMUGHblE  OeUCmSUs,  00ecneuusarom

chopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00YYAIOUUXCHL.

OO0umenue:



BOCIpUHUMATh U  (GOPMYJIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, J1aBaTh IMOSICHEHUS MO
XOJly peuIeHus 3aJa4l, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

B X0/ 00CY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYX)AaeMOM TEMBI,
po0JIeMbl, pelIaeMoi 3aaul, BbICKAa3bIBaTh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»uBaTh pa3jMyUMe U CXOJCTBO MO3ULMUH; B
KOppPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHUs, CBOU BO3PAKEHUS;
OPEJCTaBIsATh  pEe3yJbTaThl  pEeHIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TIPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 33]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HCHOJb30BaThb  MPEUMYIIECTBA  KOMAaHIHOM U
WHANBHUIYAIBHON paOOThI MPHU PElIeHNH Y4eOHBIX 3aa4; MPUHUMAThH IIeTh
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThI, pacripeeNiaTh BUABI pabOT, JOrOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yibTar paboTsl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYykeHUsI, 0OMEH MHEHUIA,
«MO3TOBBIE€ IITYpPMBD)» W HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMU YJI€HAMH KOMAaHJbI;
OLIEHMBATh KauyeCTBO CBOErO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IIaH, AITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 pEIIeHUS
C Y4ETOM MMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[IO3HABaTEJbHOW pedJeKCuu KaKk OCO3HaHMS
COBEPILIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —IIporecca u
pe3yibpTaTta pelieHus MaTEMaTUIECKOMN 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIIEHHBIX 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
KosmnuecTBo yacos DJIeKTPOHHbIE
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n NPorpamMmslI Bcero o0pa3oBaTebHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka IIOK https://
1 BBenenue B crepeoMeTpuio 10 m.edsoo.ru/1 209637
) [IpsimbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuoteka [{OK https://
[TapannenbHOCTh NPSIMBIX U MNIOCKOCTEH m.edsoo.ru/1¢209e37
3 [lepnieHqUKyYIAPHOCTD NPSMBIX U 12 bubnunoreka [{OK https://
IJIOCKOCTEMN m.edsoo.ru/1¢209e37
bubmuoreka [{OK https:/
4 1 1
VYTribl MeXAy MPSMBIMU U TUIOCKOCTSIMHU 0 m.edsoo.rw/1c209e37
bubmuoreka I{OK https://
M 11 1
> HOTOTPATHIKH m.edsoo.ru/1¢209e37
. bu6mmoreka IIOK https://
6 O0BEMBI MHOTOTPAaHHUKOB 9 1 m.edsoo /1200637
_ bu6mmoreka IIOK https://
7 [ToBTOpEHME: ceueHUs], pACCTOSTHUS U YTJIbI 4 1 m.edsoo.r/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3jeioB U TeM nuppoBbIe
Ne i/m P KoHnTposbHbI IIpakTH4eckue (g )
NPOrpamMMblI Bcero o0pa3oBaTebHbIE
e padoThlI padoThI
pecypcsl
bubmuoreka I{OK https://
! Tena Bpaiieris 12 m.edsoo.ru/1¢209e37
. bu6mmoreka [IOK https://
2 ObnEmb e > ! m.edsoo.ru/1¢209e37
but6mmoreka [{OK https://
3 BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE 10 1 m.edsoo.rw/ 1209637
4 [ToBTOpenue, 06061IeHNE, 7 | bubnuoteka [{OK https:/
cucTeMaTu3anug 3HaHUU m.edsoo.ru/1¢209¢e37
OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosnn4yectBo yacos DJIEeKTPOHHBIE
Ne i/ Hara undgposbie
Tema ypoka Kontpoasnbie | IlpakTuyecku
n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
OCHOBHBIE TIOHSITHS CTEPEOMETPHHU:
TOYKA, MpsiMasi, TNIOCKOCTb,
npoctpaHcTBo. IIpaBuna
bubmuoteka I{OK https:/
1 n300pakeHHs Ha PUCYHKaX: 1
. m.edsoo.ru/aecc77cd
M300pakeHHsI TUIOCKOCTEH,
napauieIbHBIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
ITonsaTus: nepecexaromuecs
2 IJIOCKOCTH, MEPECEKAOIIUEC MpsiMast 1 bromorexa LIOK hitps:/
> 1P p m.eds00.ru/2d8a9¢99
1 TUIOCKOCTh
[lonsiTus: nepecekaronrecs
3 MJIOCKOCTH, TIEPECEKAIOIINECS TpsiMast 1 bubmmorexa [TOK hitps://
> 1P p m.edso0.ru/db685¢73
U TUIOCKOCTD
3HaKOMCTBO C MHOTOTpaHHUKaMH,

4 n300pakeHre MHOTOIPAaHHUKOB Ha 1 bu6nuoreka L{OK https:/
pUCYHKaX, Ha IIPOCKLIUOHHBIX m.edsoo.ru/a63959ed
yepTexax
HavanbHbie cBeneHus o kyoe u

5 OUpaMuae, UX Pa3BEPTKU U MOJIEIIN 1 bubnnorexa LOK hitps://

p XD p ' m.eds00.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
6 HauanpHbIe cBeieHUs 0 KyOe 1 1 bu6mmoreka LIOK https://




MUPaMUJIE, UX Pa3BEPTKU U MOJICITH.

m.edsoo.ru/3d8ffd32
CedeHusi MHOTOIPAHHUKOB
IToustTrie 00 aKCMOMATHYECKOM
7 OCTPOEHNU CTEPEOMETPHUHN: AaKCHOMEI Bubmrotexa LOK hitps://
p p PHH: m.edsoo.ru/OccScdfe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
IToustTue 00 aKCMOMATHYECKOM
8 IIOCTPOEHUH CTEPEOMETPUN: aKCHOMBI Bubmrotexa LOK hitps://
p p PHH: m.edsoo0.1u/239c8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
IMousarre 06 aKCHOMAaTHYECKOM
9 IIOCTPOEHUH CTEPEOMETPUN: AKCUOMBI Bubnnorexa LIOK hitps://
P P pHH: m.eds00.ru/65¢6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TousiTHE 00 aKCMOMATHUYECKOM BuG LOK hitps./
HOJINOTEKA ttps:
10 IIOCTPOEHUH CTEPEOMETPUN; AKCUOMBI
R p p m.edsoo.ru/258{c245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anmHoe pacnosioskeHue npsiMbIX B
1 IIPOCTPAHCTBE: NIEPECEKA0IIUECH, bubnuoreka [{OK https:/
MApAIUICNIBHBIE U CKPEIINUBAOIINECS m.edsoo.ru/1a2520f6
psiMbIe
[TapannenbHOCTh NPAMBIX U
MJIOCKOCTEW B IPOCTPAHCTBE:
12 napajuiejIbHbIE IIPSIMBIE B bubmmorexa HOK hitps://
p p . m.edso00.ru/93ad36b3
MPOCTPAHCTBE; MapajlIeIbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh NPAMBIX U
13 MJIOCKOCTEW B IPOCTPAHCTBE: bubnuotexa [{OK https:/
[TapannensHOCTH PAMON U m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYrI1bl ¢ COHanpaBiIeHHBIMU bu6mmoreka [IOK https://




CTOpOHAMU m.edso0.1u/9f4071b9
15 Yron mexay npsiMbIMU B bubnmoreka [{OK https:/
MPOCTPAHCTBE m.edsoo.ru/fe733862
16 Yron Mexay npsmMbeIMu B bubnmoreka [{OK https:/
MPOCTPAHCTBE m.edso0.1u/2935a9a0
17 [TapajieapHOCTH INIOCKOCTEN: bubnuoreka [{OK https:/
napajulelIbHbIE INIOCKOCTU m.edsoo.ru/2e18f255
. N bu6mmoreka IIOK https://
18 CaolicTBa napamienbHbIX MIIOCKOCTEN m.edsoo rw/e504d656
IIpocreiiye npocTpaHCTBEHHBIE
19 (uUrypsl Ha IOCKOCTHU: TETPAd bubamorera LIOK hitpsi)
yp - TETPasap, m.edsoo.ru/4a28dc02
KyO, mapasuienenumnes
bu6mmoreka [IOK https://
2 I1 i
0 OCTPOCHHE CEHCHIH m.edsoo.ru/1d434d0f
bubmuoteka [{OK https:/
21 I1 i
OCTPOCHHE CCHCHIH m.edsoo.ru/ec26fe5d
KonrponbHas pabora no reme
2 "IIpsiMble ¥ TJIOCKOCTH B bu6nuoreka L{OK https:/
npocrpaHcTse. [lapamiensHOCTh m.edso0o.ru/9a0a9%56
HPSIMBIX U IJIOCKOCTEH"
[leprieHAMKYASAPHOCTD MPSAMOU U
23 nn(l))cxocin'};[e pHeH UK IJ)IH HbIE buommorexa LIOK hitps:/
- EPHEHIHKY AP m.edsoo.ru/b19f6a5d
IpsIMbIE B IIPOCTPAHCTBE
24 IIpsiMble mapasienbHble U bubnuoreka L{OK https:/
MEPIIEHANUKYIISIPHBIE K IIIOCKOCTU m.edsoo.ru/0acl1c95
75 IIpsiMble nmapasienbHble U bubnuoreka L{OK https:/
MEPIIEHANUKYIISIPHBIE K IIIOCKOCTU m.edsoo.ru/ba545966
26 [Tpr3Hak nepneHIuKyJISIPHOCTH bubnuoreka L{OK https:/




HpHMOﬁ U IINIOCKOCTHU

m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJIIpHOCTH bu6nuoreka LIOK https://
MPSIMOX U TNIOCKOCTH m.eds00.1u/79165d15

73 Teopema o npsimoit bu6nuoreka LIOK https://
MEPIIECHIUKYJISIPHOMN TIIOCKOCTH m.eds00.1u/635¢5087

29 Teopema o npsMoit bubnuoreka [{OK https:/
NEPIEHAUKYJIAPHOHN IIIOCKOCTH m.edsoo.ru/bd3745{8

30 Teopema o npsmMoi bubnuoteka [{OK https:/
NEPIEHAUKYJIAPHOHN IIIOCKOCTH m.edsoo.ru/7d18834b
[lepnenauKyIsip U HaKJIIOHHBIE:

31 ACCTOSTHUE OT TOYKH JI0 INTIOCKOCTH bubmmorexa LOK hitps://
p ? ’ m.edsoo.ru/33¢477d3
pPacCcTOsIHUE OT MPSAMOM 0 MIIOCKOCTH
[leprieHauKyIAp M HAKIIOHHBIE:

32 ACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH bubamorexa HOK hutps://
p ? ’ m.edsoo.ru/66fefadd
pPacCcTOsIHUE OT MPSAMOM 10 IIIOCKOCTH
[leprnieHauKyIAp U HAKIIOHHBIE:

33 a(iTOSIHI/IeyOT I"I)‘O‘IKI/I 0 IJIOCKOCTH buomorexa LIOK hitps:/
p ? ’ m.edsoo.ru/a5b7b8e3
paccTosiHue OT NPSIMOM J0 INIOCKOCTH
[TeprnieHauKyIIAp U HAKIIOHHBIE:

P y2Ip bubmuoteka [{OK https:/

34 paccTosTHUE OT TOYKHU A0 IUIOCKOCTH,

g m.edsoo.ru/dbee22bc
paccTosiHuE OT MPSIMOM J0 TUIOCKOCTH

15 YTael B IPOCTPAHCTBE: YTOJI MEXKIY bubnuoteka [{OK https:/
MIPSMOU U INIOCKOCTBIO m.edsoo0.ru/6b61b2b4

16 JIByrpaHHbI{ yroJi, TMHEWHBIA Yol bubnuoteka [{OK https:/
JIBYTPaHHOTO yTiia m.edsoo.ru/Sfa0b3ce

37 JIByrpaHHBIN yroJi, TUHEHHBIA yToJl bubnmoreka [{OK https:/

JIBYTPAHHOTO yTJia

m.edsoo.ru/c7¢777ed




[leprnieHAUKYISIPHOCTD MIOCKOCTEH:

bu6mmoreka IIOK https://

38
MpU3HAK nevpneHnHKynﬂpHocm JIBYX m.edsoo.ru/ec3e2das
IUIOCKOCTEH
[leprieHANKYASIPHOCTD MIIOCKOCTEM:
39 MpU3HAK NEPICHINKYISIPHOCTH ABYX bubmmorexa OK hitps://
p up MY IBP By m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
IlepneHauKyISIPHOCTD MIJIOCKOCTEM:
40 MPU3HAK NEePHESHINKYISIPHOCTH IBYX bubmmorexa [OX hitps://
p vp JIHIY TP By m.edsoo.ru/ba75de57
IIOCKOCTEH
. bu6mmoreka LIOK https://
41 T
eopeMa 0 TpEX NePHEeHANKYIIIpax m.edsoo.rw/ed972cde
. bu6mmoreka [IOK https://
42 Teopema o Tpéx mepiie a
PEMa O TPEX HIEPTICHIIKY IApax m.edsoo.ru/52188a7d
N bu6mmoreka [IOK https://
43 Teopema o Tpéx mepre a
PEMa O TPEX HICPTICHIMIKY IIApax m.eds00.ru/9f246736
KoHTponbHas pabora 1mo Temam
44 "IlepneHAUKYIAPHOCTD MPSMBIX U bubnuotexa [{OK https:/
iockocte" u "Yriabel MeXIy m.edsoo.ru/5b971ef3
NPSMBIMH U TUIOCKOCTSIMH"
[TonsiTHE MHOTOTPAaHHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOI'PaHHUKA, BuG 1OK hitps./
HOJIMOTEKA ps:
45 € W HE e
BRITYIIIBIC M1 BHHyK‘.]_IH m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: n-yronpHas mpu3Ma; TpaHy U
46 OCHOBaHMS NPU3MBI; IpsIMasi U bubnmoreka [{OK https:/
HaKJIOHHAs! TPU3MBI; OOKOBAs 1 m.edsoo.ru/b4ad63ad

IMOJIHAA IMOBCPXHOCTD IIPU3MBbI




47 [Tapannenenunen, npssMOyTOIbHBIN bubnuotexa [{OK https:/
napasuliesienuIe]] U ero CBOMcTBa m.edsoo.ru/8a7be683
[Tupamua: n-yronbHas nupamusa,

TPAaHU ¥ OCHOBAHUE MTUPaMUJIBbL;
48 OOKOBas U MOJIHAS IOBEPXHOCTh butamotera HOR bups
. m.edsoo.ru/fblcd0as
NMpaMubl; IPaBUIIbHAA U yCEUEHHAS
nupaMuaa
[IpaBuIBHBIE MHOTOTPAHHUKH:
MOHSTHE MPABUILHOTO

49 MHOTOI'DAHHMKA; [TPaBUJIbHAS IPU3MA bubnuoreka [{OK https:/
U IpaBUJIbHAS TUPAMUA; ITPaBUIIbHAS m.eds00.1u/074c8865
TpeyrojibHasi MupamMuaa u
MPaBUIBHBIN TeTpasap; KyO
IIpencraBnenue o MpaBUIBHBIX

50 MHOTOTpaHHHUKaX: OKTa’p, brdamotera HOK ups

m.edsoo.ru/a0fddSbf
JOJIEKa’Ip U UKOCAdIP.
CumMeTpust B IPOCTPAHCTBE:
CUMMETpPUSI OTHOCUTEILHO TOYKH,

51 MPSIMO#, THTOCKOCTH. DJIEMEHTHI bubmuoteka [{OK https:/
CUMMETPHUU B IUPAMUIAX, m.edso0.ru/b9e777d9
napasuiesenune1ax, MpaBUIbHbBIX
MHOTOT'PaHHHUKAX
Boruncnenue anemMeHTOB Bu6morexa LOK hitps.//

52 MHOTOTPaHHUKOB: p&0pa, AMaroHau, m.edsoo.rw/6edbece f_p_
YTJIbI

53 [Tnomans 60KOBOM MOBEPXHOCTH U bu6mmoreka [HOK https://
IIOJIHOM ITOBEPXHOCTH IIPSIMOM m.edsoo.ru/37d84157

HPU3MBI, TUIOIAAb OCHOBaHMH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH




MPSIMOU MPU3MBI

[Tnomaas GOKOBOM MOBEPXHOCTH U

MIOBEPXHOCTHU IIPABUIIBHOU

bubmuoteka I{OK https:/

54 nnpaMHvz[H, TeopemMa o nnomfnn ) m.edsoo.r/S603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOMN
TUpaMUIbI
55 KonTponbhas pabota no teme bu6nuoreka LIOK https://
"MHororpanHuku" m.edsoo.ru/a95f5¢04
.. bubmuoteka [{OK https:/
>6 Monsmie 06 06néme m.edsoo.ru/7ad0020b
. bubmuoteka I{OK https:/
37 OOBEM ipamu b1 m.edsoo.ru/235171b3
. bu6mmoreka [IOK https://
>3 OObEM mHpami eI m.edsoo.ru/f47dfefd
. bu6mmoreka [IOK https://
>9 O6bEM mupamuae! m.edso0.ru/79¢10312
i bu6mmoreka [IOK https://
60 O6bEM mupamuae! m.edsoo.ru/2faadc3f
i bubmuoreka [{OK https:/
61 OOBEM MpH3MbI m.eds00.ru/79853608
.. bubmuoteka [{OK https:/
2
6 O0bEM npu3MBI m.eds00.ru/1€053890
. bubmuoteka I{OK https:/
63 OOBEM mpH3MbI m.edsoo.ru/482d3f51
64 KonTponbHas pabota no teme bubnuoreka [{OK https:/
"OO0BEMBI MHOTOTPAHHUKOB" m.edso00.ru/28a6573¢
65 [ToBTOpeHue, 0600IIEHNE bu6mmoreka [IOK https://
CUCTEMAaTH3allUsl 3HAHUM. m.edsoo.ru/098bedad




[TocTpoeHue ceueHuii B
MHOTOTpaHHHUKE

[ToBTOpenue, 00001IEHNE
cHUCTeEMaTH3allis 3HaHUI.

66 Belunciienne paccTosTHUN: MEXIY | bubnuoreka [{OK https:/
JIBYMsI TOUKaMHU, OT TOYKH JI0 IPSMOH, m.edsoo.1u/f7792ba9
OT TOYKH JI0 THTOCKOCTH, MEXTY
CKPELIMBAIOIIUMHUCS TPSIMBIMHU
bu6mmoreka [IOK https://
67 HtoroBas KOHTpoJIbHAs paboTa 1 m.edsoo.rw/b9146bc0
[ToBTOpEeHME, 0000IICHUE
CUCTEMAaTH3aIns 3HaHUH.
Bbrunciienue yrioB: MExXIy
68 CKPEIIMBAIOIIUMHUCS TPSIMBIMH, 1 bubmorexa HOK hitps://
m.edso0o0.1u/56765e8b

MEXTy TPSMOI U TIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXY
IJIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68




11 KIIACC

KosanuyectBo yacos DJIEeKTPOHHBIE
Ne i/ Hara undgposbie
Tema ypoka Kontpoasubie | IlpakTtuyecku
n Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoThI e padoThl
pecypcsbl
Cdepa u map: neHTp, paauyc,

1 MaMeTp; TJI0MIAb TOBEPXHOCTH 1 bubmmorexa [OK hitps://
A P taz p m.eds00.ru/0341bc2b
cdepsl
Bzaumnoe pacnonoxenue chepsl u

bu6mmoreka LIOK https://
2 TUTOCKOCTH; KacaTelbHas TUIOCKOCTh 1
m.edsoo.ru/bed12a43
K chepe; mmomaas chepbl

3 N3o0pakenue cdepsl, mapa Ha | bubnuoteka [{OK https:/
miockoct. CeyeHus 1mapa m.edsoo.ru/be 15712
[{unuHapryeckas MOBEPXHOCTb,

4 oOpa3zyroniye HUINHIPUIECKON | bubnuoteka [{OK https:/
MMOBEPXHOCTH, OCh LIWJIMHAPUYECKON m.edso00.ru/6054b8c1
MOBEPXHOCTHU
[{unuHIp: ocHOBaHMS U OOKOBAS

5 MOBEPXHOCTh, 00pa3yoIlas u och; | bubnmoreka [{OK https:/
TJIOMIAIh OOKOBOM M MOTHOM m.eds00.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mummHIpa Ha
iockocTH. Pa3Béprka mumuHpa.

6 Ceuenus muiuHIpaA (MIIOCKOCTHIO 1 bubmmorexa [OK hitps://

H N P ’ m.edsoo.ru/016e25eb
napauIeIbHOW MU
NEPIEeHIUKYISPHON OCH LIMIUHAPA)
7 Konunueckasi moBepXHOCTb, 1 bubnuoreka [{OK https:/




o0pa3yronire KOHH4eCKon

IMOBEPXHOCTU, OCh U BEPIIUHA m.edsoo.1u/c94ba09b
KOHUYECKON MOBEPXHOCTH
Konyc: ocHoBaHue 1 BepIInHa,
2 N — bubnmoreka LHOK https:/
pasy . B o e m.edso0.ru/897dd3b2
OOKOBOI1 U MOJIHOM MOBEPXHOCTU
VY ceu€HHbIN KOHYyC: 00pasyromue u
9 BBICOTA; OCHOBaHUS U OOKOBast brbmmorexa HOK hitps://
’ m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N306paxeHne KoHyca Ha
mockocTy. Pa3Béprka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubnmoreka [{OK https:/
rapajuieIbHOM OCHOBAHHUIO, U m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, IPOXOIAIIEH Yepe3
BEPILUHY)

1 KoMmOunanus ten BpaiieHus u bubnuoreka [{OK https:/
MHOTOTPaHHUKOB m.edsoo.ru/3cefl0e5
MHOrorpaHHuK, OIKMCAHHBIN OKOJIO

12 cdepsl; chepa, BIMcaHHas B bubnuoreka L{OK https:/
MHOTOTPaHHUK UJIU B TEIO m.edsoo.ru/0b136158
BpalIeHUs

13 [Tonstue 06 00bEMe. OCHOBHEIC bu6mmoreka IIOK https://
CBOICTBa 0OBEMOB Tel m.eds00.ru/26a03fb7

N bubnuoteka [{OK https:/

14 06

HEM IHITHHAPA, KOHyca m.edso00.ru/5513d87b
N bubmuoteka [{OK https:/
15 O06béM mapa u mIomaas chepol
P waae chep m.edsoo.ru/d189bde2
16 [TonoOHbIE TeNa B MPOCTPAHCTBE. bubnmoreka [{OK https:/




CooTHoOUICHUSA MCXKAY II0mAAAMuU

MOBEPXHOCTEH, 00BEMaMHU m.edsoo.ru/810cfleb
MONOOHBIX TEN
17 Kontponbhas pabota no temam bubnmoreka [{OK https:/
"Tena Bpamenus" u "O6beMbl Ten" m.edsoo.ru/4a33a8ab
13 BexTop Ha IJI0CKOCTH U B bubnuoreka LIOK https://
MPOCTPAHCTBE m.edsoo.ru/5caefclb
bubmuoreka I{OK https:/
19 C
JI0’KEHHE U BHIYUTAHUE BEKTOPOB m.edsoo.ru/23 4089
bu6mmoreka [IOK https://
2
0 YMHOKEHUE BEKTOpa Ha YUCIIO m.edsoo.ru/dee379b
Paznoxxenue BexkTopa 1o tpém
21 HEKOMIUJIAHAPHBIM BEKTOpaM Bubnuoreia LOK hitps:/
P pam. m.edsoo.ru/a28fd74e
[IpaBuio mapannenenumnena
Pemenune 3amad, CBSI3aHHBIX C
22 MIPUMEHEHUEM MPABUII AEHUCTBUI C bubmmorexa LIOK hitps:/
p p A m.edso00.1u/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METO
23 [IPU PELIEHUH T'€OMETPUUECKUX bubmmorexa LIOK hitps:/
pHp p m.edsoo.ru/d3alfe30
3aj1a4
[IpsiMmoyronbHas cuctema
24 KOOpPIWHAT B IIPOCTPAHCTBE. bu6nuoreka L{OK https:/
Koopaunats! Bextopa. IIpocreiimue m.edso0o.ru/48db7058
3a/layu B KOOPJAMHATAX
)5 VYron Mexay BEKTOpaMH. bubnuoteka [{OK https:/
CkansipHO€ IPOU3BEIEHUE BEKTOPOB m.edsoo.ru/725effc4
26 Brluucnenue yrioB Mexay bubnmoreka [{OK https:/

MMPAMBIMH U IINIOCKOCTAMHU

m.edsoo.ru/8efbe78e




KonTponbhas pabota no teme

bu6mmoreka IIOK https://
27 "BekTto 00 a 1
KTOpbl H K” PAMHATHL B m.edsoo.ru/77¢221c5
MIPOCTPAHCTBE
[ToBTOpeHmE, 0600IIEHNE U
73 cucreMartu3arys 3Hannii. OCHOBHBIC | bubnuotexa [{OK https:/
¢burypsl, GpakTbl, TEOPEMBI Kypca m.edsoo.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpeHME, 00600IIEHUE 1
29 cucTeMaTu3anus 3HaHui. OCHOBHBIE | bubmuoteka [{OK https:/
Gurypsl, PaKThl, TCOPEMBI Kypca m.edso0.1ru/078cd184
TJIAaHUMETPUH
[ToBTOpenue, 0600IIEHNE U
30 cHUCTeMaTH3alvs 3HaHUK. 3a1aun | bubmuoreka I{OK https:/
IUIAHUMETPUN U METOJIBI UX m.edsoo.ru/7491efe0
perieHus
[ToBTOpeHMe, 06001IeHUE 1
31 CHUCTeMaTH3aIlvs 3HaHUH. 3a1a9n | bu6mmoreka LIOK https://
IUIAHUMETPUHA U METOIBI UX m.edsoo.ru/4dffda97
perieHus
[ToBTOpeHMe, 06001IeHNE 1
1 cuctemaTtusaius 3Hanuil. OCHOBHbIE 1 bubmuoreka [{OK https:/
¢burypsl, ¢pakTsl, TEOpEMBI Kypca m.edsoo.ru/74b2ad91
CTEpPEOMETPUU
bu6 OK https:/
33 Wrorosast koHTposibHas paboTa 1 ml.de dzlggfjii P :
14 [ToBTOpeHue, 06001IeHNE 1 1 bubnmoreka [{OK https:/
CUCTEMAaTH3alMs 3HAHUI m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB ITO
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ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET
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