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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «l'eomerpusi» 06a30BOTO YpOBHS s
ooyuarormuxcs 10 —11 kiaccoB paspaboraHa Ha ocHOBe DenepanbHOTO
roCyIapCTBEHHOI0 00pa30BaTEIbHOI'O CTaHAApTa CPEAHET0 OOIIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHHWH, TPEHABABISIEMBIX K
MaTEeMaTUYECKOMY OOpa3oBaHHIO, M TPAAUIMA POCCUKUCKOr0 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecIieYuBaeT OBJIAICHUE KIIFOUEBBIMH KOMIIETEHITUSIMU,
COCTaBJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHSA U HEMPEPHIBHOIO 00pa3oBaHMs,
IEJIOCTHOCTh OOLIEKYIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIHLHOIO PAa3BUTHUSA
JUYHOCTH O0YHAIOITUXCS.

HEJU N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEIHErO OOIIero
o0Opa3oBaHHs OO0YCIOBIIEHA NPAKTHUYECKONW 3HAYMMOCTHIO METANpeIMETHBIX U
NPEAMETHBIX PE3yJIbTaTOB OOYYCHHs] T€OMETPUU B HAMPABICHUH JIMYHOCTHOTO
pa3BuTHs OOy4aromuxcsi, QopMupoBaHusi (YHKIMOHATBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3yUCHHUS IPYTUX Y4EOHBIX AUCIUIUINH. Pa3BuTne y 00y4aronmxcs
NPaBUIBHBIX TPEACTABICHUNA O CYIIHOCTH WU MPOUCXOKIACHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHHH PEaTbHOTO0 M HACaIBHOTO, XapakTepe OTPaKEHUs
MAaTEMaTHYECKOW HAyKOW SBICHUM M MPOLECCOB PEAIBHOIO MHpPA, MECTE
reOMETPUN B CUCTEME HAYK M POJIM MAaTEMaTHYECKOT0 MOJEIMPOBAHNUS B HAYYHOM
MO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PECHHS
yUYaluxcs, a TakKe KayeCTB MBIIIJICHHUS, HEOOXOAMMBIX IJs aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomerpusi sBisercs OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak o0OecrneunBaeT BO3MOXKHOCTb HU3YUEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAyYHON HANpaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblluieHHE, (OPMUPYEMOE MPU HU3YYEHUU OOYHarOIIUMUCS
HNOHATUHHBIX OCHOB T€OMETPUHN U MOCTPOCHUU LIETIOYKH JIOTUYECKUX YTBEPKICHUH
B XOJI€ pELICHUs I€OMETPUUYECKUX 3a/Jay, YMEHHE BBIJIBUIaTh U OINPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHUU 3a]ady eCTECTBEHHO-
HAY4YHOT'0 LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUeHTUPOBAThCSI B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BceX 00JacTsIX AeATENbHOCTH uenoBeka. OpueHTalusi yeraoBeka BO BPEMEHU U
IOPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE €ro COLMaIbHOro ObITHSA, (opma
OTPaXXEHUSI OKPYXKAlOIIEro MHpa, YCIOBHUE YCHEIIHOrO IMO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
obpa3amMu OOBEIUHSET pa3Hble BHUJbl YUYEOHOM M TPYIAOBOM JIEATEIBHOCTH,



SIBIIICTCS OJHUM W3 MPO(PECCHOHAIBHO BaXKHBIX KAdeCTB, MMO3TOMY aKTyaJbHA
3aa4a (OPMUPOBAHUS y OOYYAOIIUXCS TPOCTPAHCTBEHHOIO MBINUICHUS Kak
Pa3HOBUAHOCTH OOpa3HOrO MBIIIICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B
MIOJITOTOBKE K MIPAKTHYECKOH JIeATEeITHHOCTH TI0 MHOTUM HaTPaBIICHHSIM.

[lens ocBoeHusi mporpaMmbl yueObHOro kypca «['eomerpusi» Ha 0a3oBOM
ypoBHE 00yueHuss — oOmeoOpa3oBareibHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOyJarommxcs  4epe3  oOecredeHHe  BO3MOXHOCTH  MPUOOpETeHUs |
UCTIOB30BaHUS CHCTEMAaTHYCCKUX TI'E€OMETPHYECKUX 3HAHUH U JICHCTBUH,
cnenu(pUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICIITHOTO TMPOAOKEHUsT 00pa30BaHMS
IO CIIEIMAIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAHHEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpur Ha 0a30BOM YpOBHE TNIpeaHA3HAYCHA MJIA
00yJaromuMXcs CPEIHEN MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPY/THEHUM
Ha ypOBHE OCHOBHOTO 00mIero oopasoBanus. TakuMm oOpa3oM, oOydaromuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYEeCKHE YMEHHUS, CBS3aHHBIE
CO CHenu(UKON TeOMETpHUH W HEOOXOAMMBIE IJs JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO OoJjee
riyOOKO, €clii B JallbHEHIIeM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B MPOQPECCHOHATBHON AEATEILHOCTH.

JIOCTI>KEHHE T  OCBOCHHUS TPOTpaMMBbI  00ECIIEUHBACTCS PEIICHUEM
COOTBETCTBYIOIIMX  3aj1ad. [IpuopuTeTHBRIMM 3aJayaMd  OCBOEHHUSI  Kypca
«I'eomerpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBIArOTCS:

e (dopmupoBaHHe TpenCTaBIEHUs O TEOMETPUU KaK YacTH MHPOBOM

KYJIBTYpPbI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIINM MHPOM;

o (opmupoBanmue mMpencTaBIeHUs O MHOTOTPAHHHUKAX M TeJaxX BpalleHUs
KaK O BOXKHEHIINX MAaTEMAaTUYECKUX MOJEISX, MO3BOJISIOMINX OMUCHIBATH
Y M3Y4aTh Pa3HbIE SBICHUS OKPYKAIOIIETO MHUPA;

e (dopmupoBaHHEe yMEHHs paclO3HaBaTh Ha 4YEpTEXKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHUKH U TEJa BPAIICHHS;

e OBJIAJICHUE METOJaMU PEIICHUS 33Ja4 Ha MOCTPOEHHUS Ha M300pa)KEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopmupoBaHHEe yYMEHHUS ONEPUPOBATH OCHOBHBIMH IOHSATHSAMH O
MHOTOTPaHHHUKAX U TeJlaX BPAIICHUS U WX OCHOBHBIMU CBOWCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PCIICHUS  OCHOBHBIX  THIIOB  3ajad;
dopMHupOBaHHE yYMEHHS TIPOBOJAWTH  HECJOXKHBIE JOKAa3aTelIbHbIC
pacCcy)KIeHUsT B XOJE pPEUICHHs CTePEOMETPHUYECKUX 3a7ad M 3aaad C
NPaKTUYECKUM COJICPKAHUEM;

e pa3BUTHE  UWHTCIUIGKTYyallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
O0yJarommxcs, IMO3HABATEIIbHONH  aKTUBHOCTH,  HCCIIEOBATEIBCKHUX
YMEHHA, KPUTHYHOCTH MBIIIICHUS;



e (opmupoBanue byHKIIMOHATHHOM IPAaMOTHOCTH, peneBaHTHOM
F€OMETPUU: YMEHHE PpACIO3HABaTh IMPOSBIECHHUS T'€OMETPUUYECKUX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX MKU3HEHHBIX
CUTyallUsiX M IPU M3YUYEHUU IPYIHMX Y4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEPHOCTEH, (OpMYITUpOBATh WX Ha S3bIKE
TrE€OMETPUU U CO3/1aBaTh FEOMETPUUECKHE MOJIEIHN, IPUMEHITh OCBOCHHBIM
r€OMETPUYECKUI ammapaTr JUisl PELICHUs IPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATH ITOJIYYEHHBIE PE3YJIbTATHI.

OTiUYUTENB HOW OCOOEHHOCTBIO MPOrpamMMbl SIBJISIETCS BKIIIOUEHUE B KYpC
CTEpEOMETPUM B HAyaJle €ro M3ydeHWs 3aJay, pEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO TIO3HAHMS, U ONPEIEIEHHBIM 00pa3oM OpraHM30BaHHasi padoTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET NPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
NAJIBHEUIIIEMY U3YUYECHUIO TIPEIMETA.

[IpennoureHue oTAAETCS HAMMSAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JeATEIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYalIUXCSI B KypCcE€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEIICHUS 3a4ad Ha
CO3JaHME  TPOCTPAHCTBEHHBIX  O0pa3oB W  3aJady Ha  ONEpUpPOBAHUE
IpOCTPaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpa3a HPOBOAUTCS C OMOPOM Ha
HarJIHOCTh, @ OIEpPUPOBAHME O00pa3oM — B YCIOBUAX OTBJIEYEHUS OT
HATJIAITHOCTH, MBICJIEHHOTO M3MEHEHHUS €r0 HCXOJAHOI0 CO/IEPKAHUS.

OcHoBHBIE cozaeparenbHble TMHUN Kypca «['eomerpun» B 10-11 kmaccax:
«MHuororpanHukn», «lIpsMbIe U MIIOCKOCTH B IMIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHNE JTOTUYECKUX YMEHHM
pacupenensieTcss He TOJBKO II0 COAEPKATEIbHBIM JIMHHMSIM, HO W MO ToJaM
0oOy4eHHs Ha YPOBHE CpeHEro 001ero oopazoBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3ylbTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacHpeael€HHbBIM MO ToAaM OOydYeHwus,
CTPYKTYpUPOBAHO TakUM o0OOpa3oM, 4YTOOBI OBJIAJIEHUE TE€OMETPUUYECKUMU
HNOHATUSMYU Y HaBbIKAMH OCYILECTBIBUIOCH MOCIEA0BATENBHO U MOCTYNATENBHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX NPEACTABICHUN OOYy4aroUIMXCs, pacliupss M
yriayousist €€, 00pa3ys MpOYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzydenue reomerpum oTBoAUTCA 2 4aca B Heaento B 10 kimacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a qBa rojia o0ydenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOTI'O KYPCA
10 KITIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  NOHATHSA  cTepeoMeTrpuu. Touka, npsmast, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3auMHOe pacnonioxeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKAroIIuecs,
napajulelbHble W CKpemuBaromuecs npsMmbie. [lapamiensHOCTs OPsSMBIX U
IUIOCKOCTEN B  IPOCTPAHCTBE: IAPAJUICIBHBIE MpPsSMble B  IIPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAIUICIBHOCTh IIPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJd MEXKAY NpPsAMBIMH B IPOCTPAHCTBE.
[TapayuienbHOCTD IJIOCKOCTEH: NapajijiIeIbHbIC IIJIOCKOCTH; CBOKCTBA
napajUleNibHbIX — TuIocKocTed. [lpocreiiiine mnpocTpaHCTBeHHbIE (UTYypbl Ha
IUIOCKOCTU: TE€Tpa’ip, KyO, napajieienunesa; NoCTPOCHUE CEUECHUN.

[leprieHIUKYISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHAUKYJIISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNPAMBIE MAPAJUIENbHBIE W NEPHNEHAUKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK TEPIEHAUKYIAPHOCTH MPAMOA M IUIOCKOCTH, TEOpEMa O IPSMOM
NEPIEHANKYJIAPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYIPAaHHBIA  YroJ, JIMHEWHBIM Yroia JABYIPAaHHOrO  yria.
[leprieHIUKYISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH 10 IUNIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 10  IUIOCKOCTH,  HPOEKIHMS  (QUIypbl HA  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  NEPHEHAMKYJIAPHOCTH  JIBYX
miockocreit. TeopeMa o TpEX NMeprneHIuKyIIsipax.

MHoOrorpaHHuKH

IlonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; Pa3BEPTKAa MHOrorpanHuka. IIpusma: n-yronpHas
npu3Ma; TPaHU M OCHOBAHUS MPU3MBI;, MpsMas U HAaKJIOHHAsl MPU3MbL; OOKOBasi U
IIOJIHAS ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPAMOYTOJIbHBIN
napajuleseline] U ero cpoucrsa. Ilupammpa: n-yrompHas nupamuaa, TPaHU H
OCHOBaHHUE MUpPaMUbl; OOKOBasl U MOJIHAS TIOBEPXHOCTh MUPAMMU/IbI; IPABUIbHAS U
yCeUu€HHas MupamMuga. OJIEMEHTbl Npu3Mbl M nupamuasl. IIpaBuiibHBIE
MHOT'OTPaHHUKU: ITOHATHE MPABWIBHOIO MHOI'OTPAHHMKA; IPAaBWIbHASA INpU3Ma U
IIpaBWIbHAs IHMpPaMUAa; MpPAaBUJIbHAs TPEYrOJbHAs MHUPAMUIA W IIPAaBUIIbHBIN
Terpadqp; KyO0. IlpencraBieHue o TPaBWIBHBIX MHOTOIPAHHHUKAX: OKTadp,
noJeKkadIp u ukoca’p. CedeHuss npu3Mbl U IUPAMUAJBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTU.  DJEMEHThl CUMMETPUM B  NUpPaMUlax, MapajijieienuIenax,
IIPABUWIbHBIX MHOI'OTPAHHUKAX.



Brluncienne »JIEMEHTOB MHOTOTPAHHHMKOB: péOpa, IuUaroHaiad, YIJIbL
[Tnomans OOKOBOM MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSMOW IPU3MBI,
IUIONIaJb OCHOBAaHUU, TeopeMa O OOKOBOM TOBEPXHOCTH TMPSAMOW MPHU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TMOBEPXHOCTH NPABWIHHON MHPAMHUIBI,
TeopeMa O TIUIomand Yyced€éHHoW mupamuiapl. [lonstue o0 oO0béMe. OO0BEM
NUPaMU/JIbI, TPU3MBI.

[Tomo6ubie Tema B mpocTtpaHcTBE. COOTHOIIEHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOJIOOHBIX TEJL.

11 KIIACC

TeJia Bpaiuenus

Hunuaapuyeckas MOBEPXHOCTb, oOpasytoiue HUJTMHIPUYECKON
MOBEPXHOCTH, OCh LMJIWHAPUYECKOW TmOBepXHOCTH. Llunuuap: ocHoBaHuUs W
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias M OCh; IUIONMIAJb OOKOBOM M TOJHOMN
TIOBEPXHOCTH.

KoHnyeckass moBepXHOCTh, 00pa3yromye KOHHYECKOW TOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOI oBepXHOCTH. KOHYC: OCHOBaHWE W BEPIIMHA, 00pa3yroIias
U OCh;, IUIOAAb OOKOBOM M TIOJMHOM TOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolye U BbICOTa; OCHOBaHUS U OOKOBAs TOBEPXHOCTb.

Cdepa u map: HeHTp, paadyc, AUaMeTp; IUIONIAJb MOBEPXHOCTU CGEpHI.
B3aumnoe pacnonoxxenue cdepbl U MIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe;
II0IAIb CQEPBHI.

N300paskeHne Ten BpalieHus Ha IIOCKOCTH. Pa3BEpTka muinHIpa U KOHYCA.

KoMOuHamuu Tem BpamieHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONHMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpAaICHWS.

[Torsitue 06 06bpEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00béMe
NPsIMOYTOJILHOTO TMapajuiesienuiena u ciaenctsus u3 He€. OObEM ImIHMHIpA,
koHyca. O0BEM 11apa 1 wiomaas chephl.

[Tomo6ubie Tema B mpocTpaHcTBE. COOTHOIIEHUS MEXKAY TUIOMIAIsIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEIL.

Ceuennsi nwivHApa (MapaJyieIbHO M TNEPHEHIUKYISIPHO OCH), CEUYECHUS
KOHyca (TapajuleIbHO€ OCHOBAHHUIO U TIPOXOSIIEe Yepe3 BEPIIUHY), CEUCHHS
mrapa.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miockocTH U B ripocTpaHncTBe. ClIoKeHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha uuciio. PasnoxkeHne BekTopa Mo TpEM HEKOMILUIAHAPHBIM
BekTopaMm. [lpaBuwino mapamnenenunena. Pemenue 3amay, CBSI3aHHBIX  C
NpUMEHEHUEM TMpaBWJ JEeWCTBUM ¢ Bekrtopamu. [IpsMoyronbHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. lIpocreimme 3amaun B
KOOpAHHAaTaxX. YToid Mexay Bekrtopamu. CKajasipHOE MPOU3BEAEHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsMbIMH U IUIOCKOCTAMU. KOOpaMHATHO-BEKTOPHBIN
METO/I IIPU PELICHUU T€OMETPUUECKHUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMSI MPOrpamMMbl y4yeOHOro MpeaMeTa
«MaremaTrka» XapakTepU3yrTCs:

I'pa:xknanckoe Bocnuranme:

c(hOpMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIUU 00YUAIOMIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHICKOro 0O0IlecTBa, TMPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHHUS PAa3JIMYHBIX CTPYKTYp, SBIICHUH,
nporleayp TIpaxaaHCKoro oobimiecTBa (BbIOOPBI, ONPOCHI W Mp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBUH C UX
GYHKUIMAMHA U Ha3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaXkIaHCKOW UJICHTUYHOCTH, YBAKECHUS K
MPOIIUIOMY Y HACTOSIILIEMY POCCUUCKONW MaT€MaTUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMAaTUYECKOM IIKOJIBI,
K MCHOJb30BAHUIO ITUX JIOCTKEHUN B JIPYrUX HaykaxX, TEXHOJOTHUSIX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/Ja;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOT'O C MPAKTHUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHMEM JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTONYMBOI0 OYyAYILETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHEM K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, pelIeHuH, paccyXIeHuu;
BOCIIPUMMYHMBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JInNYHbIX BUOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTHUYEeCKUe 3HAHUS B
MHTEpPEcax 370POBOTO U 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOEC IUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHATHH U

OT/IbIXa, peryispHas busnaeckas AKTUBHOCTb); (bu3nIecKoro
COBEPIIIEHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHHOM
JeSITENbHOCTBIO.

TpyaoBoe BocliMTaHue:

TOTOBHOCTBIO K TPYydy, OCO3HAHUEM IIEHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paznuyHbiM  cepaM  TpoEecCHOHAIIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW MU €€ TPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieid mnpodeccun W peaJu30BbIBATh COOCTBEHHbIC JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MareMaTHYecKOMYy OOpa30BaHHIO U
caM000pa30BaHUI0 HAa NPOTSHDKEHUHM BCEW JKU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYACTHIO B PELICHUH MPAKTUYECKUX 3a]]a4 MAaTEMAaTHUYECKON HAIIPaBIEHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHHE:

c(OpPMHUPOBAHHOCTHIO AKOJIOTHYECKON KYIbTYypbl, TOHUMAHUEM BIUSHUS
COLIMAJIBHO-D)KOHOMMYECKUX MPOLECCOB HAa COCTOSHUE NMPUPOJHON M COLMAIBHOM
Cpelbl, OCO3HaHMEM TIJI00aJbHOIO  XapakTepa 3KOJOTMYECKHX MpoOlieMm;
OpUEHTAlMEl Ha MPUMEHEHUE MATEMATHUYECKWX 3HAHWM [JI1 peuieHus 3a7ad B
00JIaCTH  OKpYXKaromled cpeipl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKH HUX
BO3MOJKHBIX MIOCJIEICTBUI JJIs1 OKPYKAIOLIEH CPEbI.

IleHHOCTH HAYYHOT'O MO3HAHUA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHsI HAayKU UM  OOIIECTBEHHOW TNPAKTUKHU, TMOHUMAHHEM
MaTEMaTUYECKON HAyKHh KakK cQepbl YeIOBEUECKOW [eATETbHOCTH, JITaloB €&
Pa3BUTUS M 3HAYUMOCTH JUJIsl PA3BUTHs LUBWIM3ALMK; OBJIAJACHUEM S3BIKOM
MaTEMaTUKU M MaTEeMaTHYECKOM KyJIbTYpOH KakK CpeICTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYIO U HCCIENOBATENHCKYIO JEATEIbHOCTD
WHJMBUIYaJbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHUS IMPOTrpaMMbl YUeOHOTO MpeaMera
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OClCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMuU, YHUBEPCATbHbIMU Pe2YAIMUBHBIMU OeUCTNEUSIMU.

1)  Vuueepcanvnvie  noznaseamenvHvle  Oelicmeus, — 00eCneuuU8arom
Gdopmuposarue 6a308bIX KOCHUMUBHBIX NPOYECco8 odyyarowuxcs (oceoenue
Memo0o08  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  JI02UYECKUXx,
UCce008amenbCKux onepayuil, ymeHut pabomams ¢ ungopmayuet).

ba3oBble jjornyeckue aeiicTBus:

e BBIIBJIATH M XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, ITOHSATHUM, OTHOIICHUH MEXIy IOHATHUAMH; (POpMyIUpOBATH
ONpEeNICHUs]  TOHSATHHM;  YCTAHABIMBATh  CYIIECTBEHHBIH  MPU3HAK
KJaccu(uKauy, OCHOBAaHUA JUIsi OOOOIICHHWS U CPaBHEHUS, KPUTEPUH
IIPOBOJIMMOTO aHAJIN3a;

e BOCHPUHUMATH, (HOPMYJIUpOBATH H  IPEOOPA3OBBIBATh  CYXKICHHS:
YTBEpAUTEIbHBIE W OTPHUIIATEIIbHBIC, €IWHUYHBIC, YaCTHBIC U OOIIUE;
YCIIOBHEIE;

e BBIBIIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeursi B (haKTaX, JAaHHBIX, HAONIOACHHUSIX M YTBEPIKICHHSIX;



npenjaratb ~ KPUTEpPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JI€7aTh BBIBOJBI C HCIOJH30BAHWEM 3aKOHOB JIOTHMKH, JENYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHU, YMO3aKIIIOUECHU 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATENLHO JI0Ka3aTeIhCTBA MaTEMaTHYECKUX
YTBEPKJICHUN (MIPSIMbIE U OT TPOTHUBHOI0), BHICTPANBATh apTyMEHTAIIUIO,
NPUBOAUTH TPUMEPHI W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIbL;

e BBIOMpaTh croco0d pelleHus ydyeOHOW 3adadyd (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOOJIee NOAXOAAIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIETICHHBIX KPUTEPHER).

Bba3oBble uccienoBareibckue AeidcTBUS:

e HCIMOJb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
bopMynMpoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOpPEUYUE, MNPoOIeMy,
yCTaHAaBIWBaTh HMCKOMOE M  JaHHoe, (GOpMUPOBATh  THIOTE3Y,
apryMEHTHPOBATh CBOIO ITO3HITNIO, MHEHUE;

e TPOBOAWTH CaMOCTOSITENTEHO CIUTAHWPOBAHHBIN AKCTICPUMEHT,
UCCIIEIOBAHNE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SBICHUS, TPOIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBIICHUSMH, ITPOIICCCAMU;

e CaMOCTOSTENHHO (HOPMYITHUPOBATH OOOOIIEHHUS M BBIBOIBI IO pe3yiIbTaTaM
NPOBEAEHHOTO HAONIOEHUS, MCCIEOBAaHNSA, OIICHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOKHOE PA3BUTHE TMPOIECCa, a TaKXKe BBIIBUTATH
MIPEITOIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmanmei:

e BBIIBJIATH JAePUIUTH MHPOPMAIIMH, JTAHHBIX, HEOOXOJUMBIX NJisi OTBETa
Ha BOIIPOC U /IS PEIICHUs 3a0a4u;

e BbIOMpaTh  HWHPOPMAIMIO W3  HWCTOYHHUKOB  PA3IUYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATH WH(OOPMAIHIO
pPa3TUYHBIX BUAOB U (POPM IIPE/ICTABIICHNUS,

e CTPYKTYypUPOBaATh WH(GOPMAIINIO, TIPECTABIATh €€ B Pa3IUYHbIX (OopMaXx,
WJUTIOCTPUPOBATH Tpadruecky;

e OIICHUBATH HaAEKHOCTD uH(bOpMaIuu o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHnusepcanbhvie KOMMYHUKaGmMuGHble  Oelicmeus,  00ecnedusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0menue:



BOCIIPUHUMATh ¥  (POPMYIHpPOBaTH CYXKIEHHUS B COOTBETCTBHU C
YCIIOBUSIMH | LIETISIMH OOIIECHHMSI; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3PEHUsI B YCTHBIX M NHUCBMEHHBIX TEKCTAX, JaBaTh IMOSACHEHHS I10
XOJly PELICHUS 3aa4i, KOMMEHTUPOBATh IIOJIyYEHHBIN PE3YJIbTAT;

B X0J1€ 00CYXIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 0OCYK/1aeMOM TEMBI,
poOJIEMBI, pelraeMoi 3aJa4u, BHICKAa3bIBaTh UCH, HAIICIICHHBIE HA MMOUCK
pPELICHUS; CONOCTABIITh CBOM CYXICHUS C CYXICHUSIMU JIPYTUX
YYaCTHUKOB JHMAJIOra, OOHapyXUBaTh pPa3lIMyUe U CXOJICTBO MO3UIIMH; B
KOppeKTHOU (popme hopMyTupoBaTh Pa3HOTIIACHSI, CBOU BO3PAXKEHUS;
NPEACTaBIATh  PE3YyJbTaThl  pELICHHS  3aJayd,  SKCIEPUMEHTA,
UCCIIEIOBAHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 MPE3EHTAIMN U OCOOCHHOCTEN ayIUTOPHH.

CoTpyanuvecTBo:

3)

MOHUMATh W  WCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJVMBUIYaJbHOU pabOThI MPU PEIICHUH YUYE€OHBIX 3a/1a4; IPUHUMATh 11€Jb
COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOMU
paboThI, pacrpenensaTh BUAbl padoT, J0roBapUBaThCs, 00CYKAATh MPOIECC
U pe3ynbTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYKaeHUs, OOMEH MHEHU,
«MO3TOBBI€ IITYPMbI» M UHBIC); BBINOJHATH CBOK 4YacTb pabOThl M
KOOPAVUHUPOBATh CBOM JEUCTBUS C JPYTMMHM YJE€HAMH KOMAaH]IbI;
OIICHMBATh KAuyeCTBO CBOETO BKJaJa B OOIIUN MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBHUSI.

Yuueepcanonvie  pezynamuenvie oeticmeusi, obecneuusaiom

Gdopmuposarue cMbLCIO08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIEHUs 3a]]a4l, BEIOUpaTh CTIOCO0 pelIeHUs
C Y4€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BOZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C Y4ETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pediekcun Kak OCO3HAHMS
COBEPIIAEMBIX JEUCTBUN M MBICIHUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJS Ipolecca M
pe3ysbTaTa pelieHus: MaTeMaTUYeCcKOl 3a1auu;

NpeIBUIECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH MpPH PEIICHUH
3a/1aud, BHOCHUTh KOPPEKTHUBBI B [IEATEIHOCTh HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, IAaHHBIX, HAWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICGHMBATh COOTBETCTBUE pE3yJibTaTa IEIHM W YCJIOBHUSM, OOBICHATH
MPUYMHBI JOCTHXKEHUS WIM HENOCTHKECHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOJUTh OIMIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHHPEJMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBatTh MOHATUSMHU: TOUKA, MPsIMasi, IITOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIIEJCTBHUS M3 HHUX IPU PELUICHUU
Tr€OMETPUYECKHUX 3a/au.

OnepupoBaTh MOHATUSIMU: MAPALIETBHOCTh U MEPIEHAUKYISPHOCTh MPSMBIX
Y TJIOCKOCTEH.

KnaccuduumpoBarh B3aMMHOE pPacHOIOXKEHHE MPSMbIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHITHSIMH: JIBYTPAHHBIA yToOJl, TPAaHU [BYTPAHHOTO YTIa,
peOpo IBYrpaHHOrO yriia; JMHEWHBIN Yroil ABYTPAaHHOTO YIJa; TpaaycHas mepa
JIBYTPAHHOTO YTJIa.

OnepupoBaTh TOHATHAMHU: MHOTOTPAHHHMK, BBIMYKIBIA M HEBBITYKJIBIHI
MHOTOTPaHHHUK, 3JIEMEHThl MHOTOI'paHHUKA, TIPAaBHIILHBI MHOTOTPaHHUK.

PacrosHaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MUpaMuIa; NpU3Ma,
OPSIMOYTOJIbHBIN MapasuiesenuIes, Kyo).

KnaccupummpoBat ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccuukanuu  (BBIMYKJIBICE W HEBBITYKIbIE MHOTOTPAHHHUKH; TPaBUILHBIC
MHOTOTPAHHUKH; TIPSIMBbIE U HAKJIOHHBIE IPU3MBI, TapaJUIeICIUTIEIbI).

OmneprpoBaTh MOHATUAMHU: CEKYIIasl INTOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHLIUIIBI TOCTPOCHHSI CEYCHHM, UCIIONB3YS METOJ] CIIEOB.

Ctpouth ce4eHHs] MHOTOTPAaHHHUKOB METOIOM  CJEIOB, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKICHUE TEOMETPUIECKUX BEITUYMH MO 00pasiam uiu
QIropuTMaM, TPUMEHSISI W3BECTHBIC AHAJUTUYECKUE METOABl TMPU PEIICHUH
CTaHJAPTHBIX MAaTEeMATHYECKUX 3a7a4 HA BBIYUCICHUE PACCTOSHUN MEXYy JABYMsI
TOYKaMH, OT TOYKH JIO TMpsAIMOH, OT TOYKM JO IIJIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.

Pemate 331241 Ha HAXOXKACHUE TEOMETPUUECKUX BEJTUYHH TT0 00pa3iiaM WiH
QIropuT™MaM, TPUMEHSISI W3BECTHBIC AaHATUTUYECKUE METOAbl TMPU PEHICHUU
CTaHAAPTHBIX  MaTeMaTMYECKUX 3aJad Ha BBIYMCICHHUE YIJIOB  MEXIY
CKPEIIMBAIOIIUMHUCS ~TPAMBIMHU, MEXKIYy TMPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYT'PAHHBIX YTJIOB.



Boraucisate 00bEMBI M TUTOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpU3Ma,
nupaMuaa) ¢ TOpuMeHeHHueM (GOpMYIN; BBIUKCISATH COOTHOIICHHS MEXIY
TUTONIAISIMU TIOBEPXHOCTEH, 00bEMaMu OJJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETPUS B NPOCTPAHCTBE; ILEHTP, OChb H
TUIOCKOCTh CHUMMETPHUU; LIEHTP, OCh U TIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekats, mpeoOpa3oBbIBaTh M HWHTEPIPETUPOBATH HH(OpMAILUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTeXKaxX U
PUCYHKaX.

[IpumensaTe reomerpuueckue (aKThl [JIs PEIICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOIararoliuX HECKOJIbKO 1IAaroB PEIIEHUs], €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IpumenaTrs mpocredmme NpOrpamMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1au.

[IpuBoANTE TIpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIE H
YKW3HH, PACIIO3HABATH MPOSBJIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOTy4YEHHbIE 3HAHUSA HA TMPAKTHUKE: AHAJIW3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HM3YYECHHBIE TOHATHUS B TMPOILIECCE ITOHUCKA PELICHUS
MaTeMaTU4YeCKu CHOpMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEabHbIE
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCII0JIb30BAHUEM F€OMETPUYECKUX MOHATUIN U TEOpeM, arnmnapara ajireOpsl; peiiarh
MPAKTUYECKUE 3a7]a4H, CBSI3aHHBIEC C HAXOXK/ICHUEM IT'€OMETPUUYECKUX BEJIMYMH.

11 KITACC

OnepupoBaTh TOHATHSAMH: ITUIUHAPHYECKAs IOBEPXHOCTh, OOpa3yroIIHe
MWIAHIPUIECKON  TOBEPXHOCTH,  MWIWHAP,  KOHWYECKAass  IOBEPXHOCTH,
o0pa3yrome KOHHIECKON TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIUHAP, KOHYC, cepa u map).

OOBICHATH CIIOCOOBI MOTYYEHUS TSN BPAICHUSI.

KiaccudunupoBars B3auMHOE PacoIOKeHne cephl U MTTOCKOCTH.

OrnepupoBaTh MOHATHSAMH: IIIAPOBOM CETMEHT, OCHOBAHHE CErMEHTa, BBICOTA
CerMeHTa; IapOBOM CJIOM, OCHOBaHHE IIIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CIIOS;
IAPOBOU CEKTOP.

Beraucnare  o0BEMBI M IUIOMIATXM  TOBEPXHOCTEH Tel  BpalleHHS,
TCOMETPUYECKUX TN C MpUMEHEHHEM (HOpMYIIL.

OnepupoBaTh IMOHATHSAMU: MHOTOIPAaHHUK, BIUCAHHBIM B cdepy u
OMMCaHHBIK OKOJIO cdepbl; cdepa, BHUCAHHAST B MHOTOIPAaHHUK WM TEJO
BpaIlCHHMS.

Beruncnare COOTHOIIEHUS MEXAY TUIOMIASIMH MOBEPXHOCTEH W 00BEMaMH
MOA00HBIX TEIL.



N3obpaxars u3yyaemble (PUTypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINOIHATH (BBIHOCHBIE) IIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX
¢duryp: BU1 cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHHUS.

W3Bnekarb, HWHTEPNPETHUPOBaTH W MPeoOpa3oBbIBaTh HHMOPMALMIO O
NPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONIHATE  NEUCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB M
YMHOKEHHsI BEKTOpa Ha YUCIIO0, OObSICHATH, KAKUMH CBOMCTBAMHU OHHU 00J1a/1ato0T.

IIpumeHsATh MpaBUIIO NapajuleIenuIe/a.

OnepupoBaTh NOHATHAMM: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMH, CKAISIPHOE NMPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEAEHUE BEKTOPA HA YHUCIIO, YTOJI MEKIY
BEKTOpAMH, CKaJISpPHOE IPOU3BEAECHUE, paACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTe reomerpuueckue (aKThl ISl PELICHUS CTEPEOMETPUUECKUX
3a1a4, IPEANOIAralinX HECKOJIBKO AroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemare mpocreimme reoMeTpuYecKUE 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT O METOJA.

Pemlarp 3amaum Ha JI0Ka3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLIEHHW H
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3liaM WK ajJropuTMam, MpUMEHsIs
M3BECTHBIE METOBI IPH PELICHUN CTAHAAPTHBIX MAaTEMAaTUYECKUX 3a1a4.

[IpyuMensaTs mpocCTEWIIME IMPOrpaAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPHU PELICHUH CTEPEOMETPUUECKUX 3a1a4.

IIprBOAMTE IIpUMEpPBI MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HH, PACIIO3HABATH IIPOSIBICHNE 3aKOHOB '€OMETPUU B HCKYCCTBE.

IIprMeHATh TONYyYEHHBIE 3HAHMS Ha IPAKTUKE: AHAJIU3UPOBATH DPEAIbHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIC IIOHATUS B IPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4ecKu CGHOPMYJIUPOBAHHON MpoOOJIEeMbl, MOJEIUPOBATH peallbHbIC
CUTyallud Ha s3bIKE T'E€OMETPUHU, WCCIENOBATh IIOCTPOEHHBIE MOIEIU C
UCIOJIb30BaHUEM I'€OMETPUUECKUX MTOHATUI U TEOpEM, almnapara aireopsl; peiarhb
NPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIECHUEM I'€OMETPUUYECKUX BEITUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabusie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTesibHbIEC
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 B 1
BCAICHIE B CTCPEOMETPIIO 0 https://m.edsoo.ru/1c209e37
5 IIpsiMbI€ U INIOCKOCTH B IIPOCTPAHCTBE. 12 1 bubnuorexa [IOK
[TapamienbsHOCTB IPSMBIX U INIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieH IUKYIAPHOCTD MPSIMBIX U 12 bubmmorexa LIOK
IUIOCKOCTEN https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
4 1 1
VYTIibl MEXIY IPSIMBIMU U TNIOCKOCTSMHU 0 httns://m.edsoo.ru/1c209e37
bubnunorexa [IOK
5 M 11 1
HOTOTPATHIIH https://m.edsoo.ru/1c209e37
N butmmoreka [JOK
6 06 9 1
BEMBI MEOTOTPAHHIEOR https://m.edso0.ru/1c209e37
bu6mmorexa [IOK
7 I1 : 4 1
OBTOPEHHE: CEUEHUS], PACCTOSIHUS U YTJIbI https://m.edsoo.ru/Lc209e37
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 5 0



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

11 KITACC

KonauvecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne ni/n P Konrpoasnsie | IIpakTnueckue (1uuhp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
bubmuoreka [JOK
. Tena Bpateris 12 https://m.edso0.ru/1c209e37
N bubnuorexa [JOK
2 1
OOBEub TN > https://m.edso0.ru/1c209e37
Bbu6mmoreka [JOK
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHue, 0600IIEHNE, 7 1 but6mmoreka [IOK
cUCTeMaTu3anusg 3HaHUuU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 34 3 0



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




IHOYPOYHOE IINTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos JIeKTPOHHbIE
Ne Hara undposbie
TeMma ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOHSATHSI CTEPEOMETPHUU:
TOYKA, TIPsIMasi, MIIOCKOCTH,
npocTtpaHcTBo. [IpaBuna
1 A300pakeHUs HAa PUCYHKAX: 1 bubmmorexa TIOK
p pHcy o https://m.edsoo.ru/aecc77cd
n300pakeHus II0CKOCTEH,
napauieJIbHBIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTpEe3Ka
ITonsTHs: nepecexarouecs
2 IIOCKOCTH rf)e eceKaromuecs mpsaMast 1 bubmorexa HOK
- 1Tep B p https://m.edso00.ru/2d8a9c99
U IIOCKOCTh
ITonsTHs: nepecexarouecs
3 IIOCKOCTH 1fe eceKaromuecs mpsaMas 1 bubnnorexa [IOK
- TTep p https://m.edsoo.ru/db685e73
U IUNIOCKOCTH
3HAaKOMCTBO C MHOTOTpaHHUKAMH,

4 n300paK€H1Ee MHOTOI'PaHHUKOB Ha 1 bubnunoreka LIOK
PUCYHKaX, HA IPOEKIIMOHHBIX https://m.edso00.ru/a63959ed
yepTekax
Havanbubie cBeenus o kyoe u

5 MUpaMuIIe, NX Pa3BEPTKU U MOJECITH 1 bubmmorexa TIOK

p » MX pasBep ' https://m.edsoo.ru/b30dff38
CedeHnst MHOTOTPaHHUKOB
Bbu6nuoreka [JOK
6 HauansHble cBeeHus 0 Kyoe u 1
a Y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

nupaMuje, X pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOTPaHHUKOB

TTorgaTue 00 akCHOMATHYECKOM

7 MOCTPOEHUU CTEPEOMETPHH: AKCHOMBI bubamorexa [IOK
p p pHi: https://m.edsoo.ru/Occ5c4fe
CTEpEOMETPHUH U CIEACTBHS U3 HUX
[TonsiTne 06 akcMOMaTHYECKOM
8 MOCTPOEHUU CTEPEOMETPHH: AKCHOMBI bubmmoreia LIOK
p p pHi: https://m.edsoo.ru/239c8ch4
CTEepEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM
9 MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI bubnmorexa [IOK
p p pHit: https://m.eds00.ru/65c6b106
CTEepEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM
bubmnoreka IIOK
10 MOCTPOCHUHU CTEPEOMETPUH: AKCHOMBI
https://m.edso0.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHoOe pacnionoxeHue npsMbIX B
11 IIPOCTPAHCTBE: NIepeceKaroIuecs, bub6nuorexa LIOK
MapAJUICIBHBIE U CKPEIIUBAOIIUECS https://m.edso00.ru/1a2520f6
npsiMble
[TapannenbHOCTh NPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE:
bubmuoteka [IOK
12 napajuleJbHbIE MIPSIMBIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaIETbHOCTh TPEX
TIPSIMBIX
[TapannensHOCTh MPSIMBIX
13 IUIOCKOCTEN B IMTPOCTPAHCTBE: bu6nuoreka [IOK
[TapamrensHOCTE NPAMON U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
bubnmoreka [IOK
14 VYIuIbl ¢ COHAIPABICHHBIMU 1

https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOPOHaMU

15 Yron mexay npsiMbIMU B bu6nuoreka LIOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubmuorexa [JOK
IIPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapaynenbHOCTh MITOCKOCTEH: bubnmoreka [IOK
MapajuieNIbHbIE TUNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa napajuIeNIbHbIX INIOCKOCTEN bubamorexa [IOK
P https://m.eds00.ru/e504d656
[Ipocreiimune npocTpaHCTBEHHBIE
19 qoir bl Ha nnoikozn' TeTpa’ bubmorexa LIOK
P $ TETPAsAp, https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnes
. bubmunoreka LIOK
20 Hoctpoetine ceuerit https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 I1 i
OCIPOCHHE Coremiti https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
29 "IIpsiMbIe ¥ TUIOCKOCTH B bubnmoreka [IOK
npoctpadcTie. [lapannenbHOCTh https://m.edso00.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEHN"
[leprieHAMKYASIPHOCT NPAMOUN 1
23 HJ'I(I;)CKOCI”[[I/I'}II'IG I;'ICH UK IJ)'IH HbIE bubmmorexa [IOK
- TICPTICHAMKYIAP https://m.edsoo.ru/b19f6a5d
npsiMble B IPOCTPAHCTBE
24 [Ipsimble napasienbHble U bubmuorexa LIOK
MEPIEHTUKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble napaiienbHble U bubnuorexa LIOK
MEePIEHANKYISIPHBIE K TUIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak neprneHuKyIIpHOCTH bub6mumorexa LIOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

NPSIMON U MIIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHauKyJIApHOCTH bu6muoreka LIOK
MPSIMOU U TIIOCKOCTH https://m.eds00.ru/79165d15

28 TeopeMma o psimoit bu6nuoreka [IOK
NIEPIEHIUKYIISIPHON IIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnmoreka [IOK
MEPIIECHIUKYJISIPHON IIOCKOCTH https://m.edso00.ru/bd3745f8

30 Teopema o npsimoit bubnuorexa LIOK
MEPIECHIUKYJISIPHOU MIIOCKOCTH https://m.edso00.ru/7d18834b
[eprieHaUKYNISAp U HAKIOHHBIE:

b K

31 pacCTOSIHUE OT TOYKH JIO MIIOCKOCTH, h::fjll//lr?f:;;?:z 133c477d3
paccTostHuEe OT MPSMOM J10 TUTOCKOCTH o '
[eprieHauKyNAp U HAKIOHHBIE:

b K

32 pPacCTOsSIHUE OT TOYKH JI0 MIIOCKOCTH, hgfj;;fg;?ﬁ I66fefadd
paccTostHUEe OT MPSMOM J10 TUTOCKOCTH o '
[eprieHauKyNAp U HAKIOHHBIE:

33 pacCTOsSIHUE OT TOYKH JO MIIOCKOCTH, EESSE;T:;(;?zESbeBQ
PacCTOSIHUE OT MPAMOM 10 TUIOCKOCTH T '
[eprieHaUKYNISAp U HAKIOHHBIE:

34 pPacCTOSIHUE OT TOYKH JI0 MIIOCKOCTH, ]lws':::jlljrzfgsaogﬁﬁbeeﬂbc
paccTOsSIHUE OT MPSIMOMU JI0 TUTOCKOCTH o '

35 VYriabl B IPOCTPAHCTBE: YIOJI MEXKIY bu6nuoreka [IOK
IIPSIMOM M TUIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHBbIi yroJi, TMHEHHBIN yroa bubnnoreka [IOK
JABYTPAHHOTO yria https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHBIi yroJi, TMHEHHBIN yTroJ bubnmoreka [IOK
JIByTPaHHOTO yriia https://m.edsoo.ru/c7c777ed

38 [epreHIUKyYISIPHOCTD TIIOCKOCTEH: bubnmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MPU3HAK MEPHEHAUKYISIPHOCTH IBYX
IUIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepnenauKyISIPHOCTB MIJIOCKOCTEMN:

bubmnoreka IIOK

39 HpH3HaK neip TEHIMKYIIAPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
TIOCKOCTEH
[lepnenauKyISIPHOCTD MJIOCKOCTEM:
40 np§3HaK He[})’HeEI[I/IKYJ'IHpHOCTI/I JIBYX Bubmoreka LOK
. https://m.edsoo.ru/ba75dc57
IIOCKOCTEH
41 TeopeMa o0 TpEX nepHeHANKYIApaAx bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nEpHEHAUKYIIApAX bbmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEPHCHANKYIIAPAX bubmmoreia LIOK
https://m.eds00.ru/9f246736
KonTponbhas pabora o temam
44 "TleprieHIUKYISIPHOCTD MPSIMBIX U bubmmorexa LIOK
mIockocte" u "Yibl MexIy https://m.edsoo.ru/5b971ef3
NPSIMBIMU U TUIOCKOCTAMU"
[lonsiTe MHOTOrpaHHUKA, OCHOBHbBIE
3JIEeMEHThl MHOTOTpaHHUKA,
45 BBIMTYKJIbIC U HEBBIMYKJIbIC bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTpaHHMKH; pa3BEPTKa
MHOTOTpaHHHUKa
[Ipusma: n-yronbHas npu3Ma; rpaHu U
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6mumorexa [IOK
HAKJIOHHAs! TPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJIHAS! TOBEPXHOCTH MPU3MBbI
47 [Tapamnenenunes, TpsAMOYIrOIbHBIN bu6mmorexa [IOK

napauieJICI1IeC u €ro CBOICTBa

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
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[Tupamua: N-yroyipHas IUpaMua,
TPaHU U OCHOBaHHUE MUPAMUJBL;

48 OOKOBas U MOJTHASI TOBEPXHOCTh bubmmorexa [IOK
. https://m.edsoo.ru/fblcd0a5
MUPAMHU/IBL; IPABUIIBHAS U yCCUEHHAS
IpaMuIa
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSTHE TIPABHILHOTO

49 MHOTOTpaHHHKA; PaBUJIbHAS TpU3Ma bubmmorexa LIOK
Y MpaBUJIbHASA TUPaAMUA; NPaBUIIbHAS https://m.edso0.ru/074c8865
TpeyToJbHAsI MUPaMUIa U
MPABWIBHBIA TETPAdP; KyO
[IpencraBienue o mpaBUIbHBIX

50 MHOTOTpaHHHMKaX: OKTa’p, bubmmorexa LOK

https://m.edsoo.ru/a0fdd5bf
JOCKAdAP U UKOCABIP.
CumMMeTpHs B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIHFHO TOYKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTBI bu6numoreka [IOK
CHUMMETPUU B MUPAMUJIAX, https://m.edsoo.ru/b9e777d9
napasuieJienune1ax, MpaBUIbHbBIX
MHOTOTpaHHHUKaX
Brrunciienue 3nemMeHToB

52 MHOTOTPaHHHUKOB: p&Opa, AuaroHasu, bubamorexa LOK

https://m.edsoo.ru/6cdbecef
yTJIbI
[Inomanp 60KOBOM OBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH IPSIMOM
53 MIPU3MBI, TUTONIAh OCHOBAHHH, bubnmorexa [OK
. https://m.edso00.ru/37d84157
TeopeMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOM TIPU3MBI
54 [Tnomaas GOKOBOM MOBEPXHOCTH U bu6nuoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

MMOBEPXHOCTH MPABUIILHOMN

HUPaMH[IBI, TEOPEMa O TJIOIIAIH
OOKOBOI TOBEPXHOCTH YCEUEHHOMH

https://m.edsoo.ru/5603e30b

TTUPAMH/TBI
55 KonTponbhas pabota no teme bubmuorexa [JOK
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
N bu6mmoreka [IOK
56 Honsre 06 00neme https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
S7 OOBEM mupamm et https://m.edso00.ru/235171b3
n bubmuoreka [JOK
58
OOBEM mpamHE! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OOBEM nupamu b https://m.eds00.ru/79¢10312
N bubmuoreka [JOK
60 OOBEM upamu b https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
61 OOBEM pu3MbI https://m.edso0.ru/79853608
" bubmuorexa [JOK
62 06
DEM TIPHSMET https://m.edso0.ru/1e053890
. bubmuoreka [JOK
63 OOLEM npusMbI https://m.edso00.ru/482d3f51
64 KonTponbhas pabota mo teme bubmuorexa [JOK
"O0bEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHue, 0600IIEHNE
65 CUCTEMAaTH3alus 3HAaHUH. bubmnoreka LIOK

[TocTtpoenue ceuenuii B
MHOTI'OIpaHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
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[ToBTOpEeHue, 0600IIEHNE
CHUCTEMATU3aLMs 3HAHUIA.

66 Boluncrienue pacCTOSHUAN: MEXIY 1 bu6numorexa [IOK
JIBYMsI TOUKaMH, OT TOYKH 10 IPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 IJIOCKOCTH, MEXTY
CKPEITUBAIOIIUMHUCS TTPSIMBIMHU
Bbu6nuoreka [JOK
67 Hrorosas kowTposbHas pabota 1 https://m.edso0.ru/b9146bc0
[ToBTopenue, 06001IeHNE
CHCTEeMAaTH3alUs 3HAaHUH.
BrranciaeHune yriioB: Mex
68 CerIIlI/IBaIOHIZIrMI/ICH pr[MZIMI/I, 1 bubmorexa LOK
. https://m.eds00.ru/56765e8b
MEXIY MPSMOK U TUIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEKIY
TJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO HACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

KoauvecTBO yacos DJIEKTPOHHBIE
Ne aTa nudpoBbie
Tema ypoka Kourpoasnbie | IlpakTuueckue A op
n/n Bcero u3ydeHusi =~ oOpa3oBaTeSibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: ueHTp, paauyc,

1 HaMeTp; MIOIAab IIOBEPXHOCTH 1 buGmorexa I[IOK
A P> ez p https://m.eds00.ru/0341bc2b
cdepsl
B3anMHoe pacnioniokenue cepsl U

bu6nuoreka [IOK
2 IUIOCKOCTH; KacaTellbHas IJI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; Turomags cepol

3 Nzobpaxenue chepsl, mapa Ha 1 bubnmoreka [IOK
mockoctu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckast TOBEPXHOCTD,

4 oOpasyroiye MUINHAPUIECKON 1 Bbubnuoreka [JOK
TMOBEPXHOCTH, OCh IUJIUHAPUYECKON https://m.edso0.ru/6054b8cl
MMOBEPXHOCTHU
[Hunuaap: ocHOBaHUS U OOKOBas

5 MOBEPXHOCTH, 00pa3yroias u ockh; 1 bubmuorexa [JOK
IIOIIAAb OOKOBOM M MOJHOM https://m.eds00.ru/188f6216
TTOBEPXHOCTHU
N3o0pakeHue MWIMHIpA Ha
miaockocTd. Pa3Béprka nuanHapa.

6 CedeHUs MYTHH]T pa (rmocxocnl))}o 1 bubmmorexa [IOK

. P ’ https://m.edsoo.ru/016e25eb
napauieIbHON WIn
NEPICHANKYISIPHON OCH IIMJIUHIPA)
bubmnoreka LIOK
7 Konunueckas moBepxHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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oOpa3syrolye KOHUYECKOH
MOBEPXHOCTH, OCh U BEpUINHA
KOHUYECKOW IMOBEPXHOCTH

KoHnyc: ocHOBaHUE U BEpILIMHA,

8 oOpa3syromas 1 oCh; IJIOMA b bubmmorexa IIOK
N . https://m.edso0.ru/897dd3b2
OOKOBOI1 U MOJHOI MOBEPXHOCTH
VYceu€HHbIi KOHYC: 00pa3yroIme u
9 BBICOTA; OCHOBaIZII/I}I u gOKzB;II bubmmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N3ob6paxenue koHyca Ha
TTOCKOCTHU. Pa3BEpTka KoHycCa.

10 Ceuenust koHyca (IUIOCKOCTHIO, bu6mmoreka [IOK
napajuieJIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
TIJIOCKOCTBIO, TTPOXOIAIICH Yepe3
BEPIIMHY)

11 KomOunarus Ten BpaieHus u bu6nnoreka [IOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHukK, OIMCaHHBIN OKOJIO

12 cdepsl; chepa, BMcaHHas B bu6nnoreka [IOK
MHOTOIPAHHUK WJIH B TEJIO https://m.edsoo.ru/0b136158
BpalieHus

13 [Tonsitue 06 00BEME. OCHOBHBIC bubmuorexa [IOK
CBOMCTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

n bubmuoreka [JOK
14 O0bEm wmHpa, KoKy https://m.edso00.ru/5513d87b
N bu6mmoreka [IOK
15 OOBEM tapa 1 II0WALE Chepe! https://m.edso0.ru/d189bde2
16 [TooOHbIE TeNa B IPOCTPAHCTBE. bubmmorexa [JOK

https://m.edso0.ru/810cfleb
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CooTHOLIEHN MEX Ty TUIOIIAASIMU
MOBEPXHOCTEH, 00 BEMaMHU
MOIOOHBIX TEJ

17 KonTtponbhas paboTa no temam bubnmoreka [IOK
"Tema Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MI0CKOCTH U B bubnuorexa LIOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cro’keHne U BEIYUTaHHE BEKTOPOB bubmmorexa HOK
P https://m.edsoo.ru/23f4f089
20 YMHO@KEHHE BEKTOPA HA YUCIIO bubmorexa HOK
p https://m.edsoo.ru/dee379¢b
PasnoxeHne BekTopa 1o TpéM
21 HEKOMILJIAHAPHBIM BEKTOpaM bubmorexa HOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemenne 3amad, CBA3aHHEIX C
22 IpUMeHEHHEM MIPaBWII JEHCTBUHI C bubmorexa LHOK
p p g https://m.edso0.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEeKTOPHBIA METO
23 i I/IpI;HIeHI/II/I reOMeIT) MYECKUX " bubmorexa LHOK
pup p https://m.edsoo.ru/d3alfe30
3a7a4
[IpssmoyronbHas cucrema
24 KOOPJIMHAT B MTPOCTPAHCTBE. bubnmoreka [IOK
Koopaunatsl Bexktopa. [Ipocteitnue https://m.edsoo.ru/48db7058
3a/1a4d B KOOpAMHATaX
VYroa Mexay BEKTOpaMH. bubmmorexa LIOK
25
CxansapHoe NMpou3Be/ICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexy bubnuoreka LIOK

MIPpAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e
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KoHnTponbsHas pabora 1o Teme

27 "BekTopbl 1 KOOPJAUHATHI B 1 bubmorexa [TOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHue, 0600IIEHNE U
28 cuctemaTtusanus 3Hanuii. OCHOBHbIE 1 bu6mmoreka [IOK
¢burypsl, ¢hakTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpEeHME, 0000IIEHNE U
29 cucreMartu3anus 3HaHuil. OCHOBHbIE 1 bubmuorexa [JOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
[ToBTOpenwue, 06001eHNE 1
30 cHUCTeMaTH3aIvs 3HaHWI. 3a/1a9n 1 bubmuorexa [IOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpenwue, 06001EeHNE 1
31 cHUCTeMaTH3aIvs 3HaHWI. 3a/1a9n 1 bubmuoreka [JOK
TUTAHUMETPUU U METOJBI UX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpeHue, 0600MIIEHNE U
32 cuctemaTusanus 3HaHuii. OCHOBHbIE 1 bubmuoreka [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUU
bu6mmoreka [IOK
33 Mrorosas koHTpObHAs paboTa 1 https://m.edsoo.ru/ec24dfc2
34 [loBTOpenue, 006061IeHNE U 1 bubnuoreka LIOK
CUCTEMAaTH3aIHsI 3HAHUHN https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

METOJUYECKHUE MATEPHAJIBI JIUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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