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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeOHOoro kypca «l'eomerpusi» 0a30BOro ypoBHS IJis
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
rOCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTAaHAApTa CPEIHEro OOIIEero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUM, TMPEABABISIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUI0, W TPAJUIUNA POCCHIICKOr0 00pa3oBaHUS.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMUA KOMIIETECHIIUSIMH,
COCTaBIIIIOIIIMMH OCHOBY JIJII CaMOpPa3BUTHUS M HEMPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO M TO3HABATEILHOTO Pa3BUTHUS
JUYHOCTHU O0YYarOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTp ydeOHOro Kypca TreOMETpHMM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus OOYCJOBJIEHA MPAKTUYECKOW 3HAYMMOCTBHIO METANpEeAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyYEHHUS TEOMETPUM B HANPABJICHUM JIMYHOCTHOTO
pa3BuTHs OOydaromuxcs, ¢GopMupoBaHUS (YHKIIMOHATIHLHON MaTeMaTHIeCKOU
IPaMOTHOCTH, U3YyUCHHUSI IPYTUX y4eOHBIX TUCHUIUIUH. Pa3BuTHe y o0ydaromuxcs
MPaBUIBHBIX TPEACTABICHUA O CYIIHOCTH U TMPOUCXOXKICHUH T'C€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO0 M HIACAIBHOI0, XapaKTepe OTPaKCHHUs
MaTeMaTH4YEeCKOW HAyKOW SBIEHUM M TPOLECCOB PEAITBHOIO MHpPA, MECTE
TEOMETPUU B CUCTEME HayK W POJIM MaTeMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUaluxcsi, a TaKKe KayeCTB MBIIUICHHUS, HEOOXOIWMBIX MJIA aJanTalud B
COBPEMEHHOM OOIIECTBE.

I'eomerpus sBisieTcs oAHUM K3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHMsA, TaK Kak OO0ECrneYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jloruueckoe MbIUICHUE, (HOPMUPYEMOE TMPU U3YUYCHUH OO0YyUYaIOIIUMUCS
MOHSATUMHBIX OCHOB T€OMETPHUH U MTOCTPOCHUH IETIOUYKH JIOTUUECKUX YTBEPKACHUN
B XOJIE pEHICHUS TeOMETPUYECKUX 3aJad, YMEHHUE BBIJIBUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS MPU PEIICHUH 3aJa4 €CTECTBEHHO-
HAY4YHOTO ITUKJIA, B YaCTHOCTU U3 Kypca (PU3UKHU.

YMeHne OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJb BO
BCEX 00JIACTSX JESATENbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
POCTPAaHCTBE — HEOOXOIUMOE YCIOBHUE €ro COIHAIbHOro ObITHs, Qopma
OTPAXKEHUSI OKPYXKAIOLIEr0 MHUpa, YCJIOBUE YCHEIIHOTO TMO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSAET pa3Hble BUABI Y4EOHOM M TPYIOBON NESITENBLHOCTH,



SIBJISIETCS. OJHUM M3 TPO(PECCHOHATBLHO BAXHBIX KadyeCTB, MOITOMY aKTyajlbHa
3a7a4a (OPMUPOBAHUS Y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS Kak
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUIEHU — CYHIECTBEHHOI'O KOMIIOHEHTa B
MIOJITOTOBKE K MPAKTUYECKON ACSITEIHPHOCTH TT0 MHOTUM HAIIPaBJICHUSIM.

Llens ocBoeHus mnporpammbl yuyeOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHuss — o0O0IeoOpa3oBareIbHOE W OOLIEKYJIBTYPHOE pPa3BUTHE
oOydarommxcs  4epe3  oOecrie4eHHe  BO3MOXKHOCTH  MPUOOpeTeHuss |
WCIIOJIb30BAHUS CHCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHWUM W JICUCTBUM,
CrieU(PUYHBIX TEOMETPUH, BO3MOXKHOCTH YCIIECIIHOTO MPOAOJIKEHHsI 00pa30BaHUs
0 CIEIUATILHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCIIOIH30BAHUEM F€OMETPHUU.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeIHA3HAYEHA ISt
00y4YaromMXcsi CPEIHEN MIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOTO 0O0Iero oopazoBanus. TakuM oOpa3om, oOydaromiecss Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHMHS, CBSI3aHHBIE
co crnenuPuKod TEOMETPUM € HEOOXOAUMBIE IJisi KU3HA B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YyYHUTh I'€OMETPHUIO Oojee
rIyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIUMOCTh B TE€OMETPUUYECKHUX
3HAHMSIX B MPOPECCUOHATBHON JAESTEIBHOCTH.

JlocTikeHre 1€ OCBOCHHS TPOTPAMMBI  00ECIIEUYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuopuTeTHbIMM 3ajJadyaMd  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisitoTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOMN

KYJBTYpPbl U OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMHupOBaHUE TPEACTABICHUS O MHOTOTPAaHHUKAX U TeJax BpallCHUS
KaK O BOXKHEUIIMX MaTEMaTHUUYECKUX MOJEISAX, MO3BOJISIONINX OMKUCHIBAThH
Y U3y4aTh pa3HbI€ SBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHS paclo3HaBaTh Ha YepTeXKax, MOJACIAX U B
peabHOM MUPE MHOT'OTPAHHUKH U TeJia BpalleHuUS,;

e OBJIQJICHHE METOJaMU PEIICHUS 3ajlad Ha MOCTPOCHUS Ha M300paKCHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (QopMHpOBaHME YMEHHUSI ONEPUPOBATH OCHOBHBIMH TMOHATUSIMU O
MHOT'OTpaHHUKAX M TeJIaX BPAILIEHUS U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJQJCHHE  AITOPUTMAMHM  pEIIEHUS  OCHOBHBIX  THUIIOB  3aJlay;
dbopMupOBaHWE yMEHUS  TMPOBOJUTH  HECIOXKHBIE  JIOKa3aTEIbHBIC
paccykJeHusI B XOJl€ PEUICHUsS CTEPEOMETPUYECKUX 3ajad U 3a7ad C
MPAKTUYECKUM COJIEpPKaHUEM;

e pa3BUTHE MHTEJIEKTYaJIbHBIX u TBOPUYECKHUX CIIOCOOHOCTEM
OoOydJalIuxcs, TMO3HABATEIbHOM  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBaHUE (yHKITMOHATBHOM rPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUU: YMEHUE pACclOo3HaBaTh MPOSIBICHUS  T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallUsIX W IPU HU3YyYEHUU JIPYTrUX y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTE W 3aKOHOMEpPHOCTEH, (HOpMYIMpOBAaTh HX Ha S3bIKE
rE€OMETPUU U CO3/1aBaTh F€OMETPUYECKHUE MOJIEIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUI ammapaTr JUisl pelIeHUs IMPaKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIECHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTANYUTENHHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBISIETCS BKIJIIOUEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro M3y4eHHs 3a4ad, peulacMblX Ha YypOBHE
UHTYUTHUBHOTO TIO3HAHMS, U ONpeIeIEHHBIM 00pa30M OpraHU30BaHHAs paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaNbHENIIEMY U3YYEHUIO ITPEAMETA.

[Ipenmourenue oTnaéTCs HAIISIIHO-KOHCTPYKTUBHOMY METOY OOYYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETPUM IPOBOAMUTCA 3a CYET peuieHus 3ajJad Ha
CO3/laHM€  TPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpPUPOBAHUE
OpOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOM Ha
HAIJIAJIHOCTh, a OIEepUpOBaHHE O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HarJIJHOCTH, MBICJIEHHOIO U3MEHEHHUS €0 HCXOIHOIO COACPIKAHNU.

OcHoBHbIE copepikarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kiaccax:
«MHororpaHHukun», «lIpsiMmple U TIOCKOCTH B MPOCTPaHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAUHATHI B IPOCTPAaHCTBE». POPMUPOBAHUE JTOTUUYECKUX YMEHUN
pacupenensieTcss He TOJBKO II0 COAEP)KATENbHBIM JIMHMSM, HO W IO ToJaM
0o0y4YeHHUs Ha YPOBHE CpPEIHEro 00IIero oopa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJbTaTaM
OCBOCHMsI paboyell MporpaMMmbl, paclpenenEéHHbIM [0 TrojaM Oo0y4eHHs,
CTPYKTYpUPOBAHO TakuM OOpa3oM, 4YTOOBI OBJIAJEHUE TE€OMETPUYECKUMHU
HNOHSTUSIMU Y HaBBIKAMH OCYILECTBIUIOCH MOCIEA0BATENIBHO U MOCTYNATENbHO, C
COOJTI0JIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN OOYYarOIIMXCs, paclupss M
yray0msis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoaurcs 2 4yaca B Henento B 10 kimacce u 1 yac B
Henento B 11 kiacce, Beero 3a fBa roga oOyuenus - 102 yueGHbIX daca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TIOHATHSA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpelMBaronmecs mnpsmble. [lapauienbHOCTh NOpAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: IapajulelIbHBIC IIPSAMBIE B  IPOCTPAHCTBE;
NapaJUIENIbBHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOUW M IUIOCKOCTH. YTIUIBI C
COHAIIPABJICHHBIMA CTOPOHAMHM; YrOJ MEXAYy NPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IJIOCKOCTEH: napajulelIbHble  IUIOCKOCTH, CBOMCTBaA
napajuielabHbIX MIockocTed. IlpocTeiiine npocTpaHCTBEHHbIE (UIYpHl Ha
TUIOCKOCTH: TE€TPasdp, KyO, mapajuiesenune 1; MoCTPOCHUE CEUCHUH.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MPsSAMBIC IAPAJUICIbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPIEHAUKYISAPHOCTH IMPAMOW M IUIOCKOCTH, TEOpeMa O NpsIMOH
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  Yrojd, JIMHEWHBIM Yroa JABYIPaHHOrO  yrija.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM [0  IJIOCKOCTH,  MpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPHU3HAK  NEPHEHAUMKYJISAPHOCTH  JBYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

IIoHATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAaHHUKA, BBIITYKIIbIE
Y HEBBINYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. Ilpusma: n-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MbI; OOKOBas U
IOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yrompHas nupamuaa, TPaHH U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasi INHpamMuia. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOI'OIPaHHUKU: ITOHATHE IPABUIBHOIO MHOIOTPAaHHMKA; NpaBWIbHASA IpU3Ma U
IIpaBUJIbHAS NIMPaMUJA; NPAaBUIIbHAs TPEYrojibHAs IHpaMHIAa W IIPaBUIIBHBIN
TeTpadp; KyO. IlpencraBieHue o mpaBWIBHBIX MHOTIOIPAHHHUKAX: OKTa’3p,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMHUIBI.

Cummerprss B NPOCTPAHCTBE: CHUMMETPUsSI OTHOCHUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTA.  DJIEMEHTBl CUMMETPHUM B  NHUPaMHUIAX, NapaJUielenunenax,
IIPaBUJIBHBIX MHOTOTPaHHUKAX.



Bolunciienne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, [AMAaroHaiu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTH TMPSIMOM MPU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TNPABUIBHOW MHpPAMUJbI,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPAMUJIbI, TPU3MBI.

[TonoOubie Tenma B mnpocTtpaHcTBe. COOTHOLIEHHS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEIL.

11 KJIACC

TeJsa Bpamenus

Hwimeapruyeckas ITOBEPXHOCTB, oOpa3yroniue HUJIMHIPUYECKOU
NOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHap: OcHOBaHuUsA U
OOKOBasi TMOBEPXHOCThb, OOpasyromias W OCh;, IUIOMAAhs OOKOBOW W TIOJHOM
MOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOH moBepXxHOcTU. KoHyC: ocHOBaHUE U BepIillMHA, 00pa3yrolasi
U OChb, IUIONIAJh OOKOBOW M TIOJTHOW TOBEPXHOCTH. Y CEUEHHBI KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAaHUSI U OOKOBasi MIOBEPXHOCTb.

Chepa u map: UEHTp, paauyc, AUAMETp; IUIOUIAJb MMOBEPXHOCTH ChEpHI.
B3aumHoe pacnonoxxeHue chepbl U INIOCKOCTH; KacaTelbHasi TII0CKOCTh K cdepe;
10 Ib CQepshl.

N300paxkeHue Ten BpallleHHs Ha TUIOCKOCTH. Pa3BEépTKa MWIMHAPA U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIH TEIO
BpallCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
NPSMOYTOJBHOIO Tapasuienenunena u ciefactsus u3 He€. OObEM LUIMHIpA,
koHyca. O0BEM 11apa u miomaasb chepol.

[TonoOuble Tena B mpocTpancTBE. (COOTHOIIEHUS MEXIY IUIOMIAISIMU
NOBEPXHOCTEMN, 00bEMaMu TOJTOOHBIX TEIL.

Ceuenuss mwiMHIapa (mapajyielbHO M TEPHEHAMKYJISIPHO OCH), CEUYCHHUS
KOHyca (TapajuleibHO€ OCHOBAaHUIO U TPOXOJIIEe Yepe3 BEpIUINHY), CEUCHHS
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. ClloKeHNEe U BEIUYMTaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa o TpEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
NPUMEHEHUEM TIpaBWJI JCUCTBUM ¢ BekTopamu. lIpsMoyronbHas cucrema



KoopauHAT B TmpocTpancTBe. Koopaunatel Bektopa. IIpocreiiimive 3amauud B
KOOpJuHaTax. YTon Mexay Bekropamu. CKalasipHOE MPOU3BEIECHUE BEKTOPOB.
Borunciienre yrioB Mexay MpsIMBIMU U IDIOCKOCTSIMU. KoOpauHATHO-BEKTOPHBIM
METOJ IIPU PELICHUH T€OMETPUUYECKUX 3a]1ay.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJBTATBI

JInuHOCTHBIE pE3YyJbTAThl OCBOEHUS MPOrpaMMbl y4EOHOr0 MpeaMeTra
«MaremaTuKay XapakTepU3yrOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTBIO TPAKITAHCKOM MO3UIIMN 00YUaIOIIErocsi Kak aKTHBHOTO
U OTBETCTBEHHOI'O WIE€HA POCCHUICKOro 0OIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
Ipoleayp TpaxaaHCKOro ooOmecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aHMOJICICTBOBAaTh C COLMUAIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIMSMU 1 HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM TPaXTaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
K HCIIOJIb30BAHUIO 3THUX JOCTHIKEHUN B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapona;
c(hOPpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U AEATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOT'O BKJIa/Ia B TOCTPOCHUE YCTOMYUBOIO OYAyIIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKJIKOYAs JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXICHUN;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTBIO YMEHHSI TPUMEHATH MaTeMaTH4YeCKue 3HaHUs B
MHTEpEecax 370pOBOT0 U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHKE, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXa, peryisipHasi busnueckas aKTUBHOCTB); bu3nuecKoro
COBEPIIIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATENbHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANIBLHONW  JESATENLHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW U €€ TPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymiedt npodeccud W pealM30BbIBATH COOCTBEHHBIE JKU3HCHHBIC ILJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0OOpPa30BaHUI0 HAa TPOTSIKECHUW BCEH JKU3HH; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a/1a4 MAaTEeMaTHIeCKOW HAIPaBIEHHOCTH.

IK0JIOTMYECKOoe BOCTIMTAHNE:

c(hOpPMHPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYphl, TOHWMAHHEM BIIASHHSI
COLIMATBHO-DPKOHOMUYECKUX TPOIIECCOB HA COCTOSIHHE MPUPOIHON U COIUAITBHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa HJKOJOTMYECKUX MpoOseMm;
OpHEHTallMell Ha TPUMEHCHHE MAaTeMAaTHYeCKHX 3HAHWM JJI PEIICHUs 3a1ad B
00JaCTH  OKpY)KAIOIIeH Ccpeabl, IUTAaHHUPOBAHUS IIOCTYNIKOB ¥ OIEHKH HUX
BO3MOJKHBIX TTOCIIEACTBHIMA JIsI OKPY>KAIOIIEH Cpebl.

IleHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTUYECKON HAayKH Kak c(epbl UYelIOBEYECKOW MeATETbHOCTH, JTamoB €&
pPa3BUTUS M 3HAYUMOCTH JUJISi PA3BUTHs I[MBWIN3AIUW, OBJIAJCHHUEM S3BIKOM
MaTEMaTUKH W MaTEMaTHYECKOM KYIbTYypOH KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYIO M HCCJIEAOBATEIBCKYIO JESITEIbHOCTh
WHIUBHIYAJILHO U B TPYIIIIC.

METANPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS IPOrpaMMbl YYEOHOT'O MpeaMeTa
«Marematuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHbIMU Pe2yIAMUSHLIMU OeUCTNEUIMUL.

1)  Vuueepcanvnvie  nosnasamenwvuvle  Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306blX KOSHUMUBHLIX HPOYECco8 00yuarowmuxcs (oceoenue
Memo008  NO3HAHUA — OKpYdcamowe20  Mupa;  npumeHeHue  J102U4ecKux,
uccuedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble jjornueckue aeiicTBUs:

e BBIABIIATHh U XaPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA MATEMATUICCKUX
OOBEKTOB, TOHSATHH, OTHOIIEHWUH MEXIYy IMOHATUAMH; (HOPMYIUPOBATH
OlpenesieHUsl TOHATHUW; YCTaHABIMBATH  CYIIECTBEHHBIH  MpPH3HAK
KJIaCCU(UKAIINU, OCHOBAaHUS JJIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIUMOTO aHAJTHN3A;

e BOCIpPUHUMATh, (opMynupoBaTh W  MNPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBopeursi B (aKkTaxX, MAHHBIX, HAOIIOACHUSIX U YTBEPKICHHSIX;



npemjiaraTh ~ KPUTEPUH  JJI  BBIABJICHHS  3aKOHOMEPHOCTEH |
IIPOTUBOPEUNL;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHHUH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJILHO JI0OKa3aTenbCTBA MaTeMaTUYECKHUX
YTBEPKJEHUN (MPSIMbIE U OT TPOTHUBHOI'0), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJIEHUS U BBIBOJIBL;

e BbIOMpaTh CHOCOO penieHus: yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBHIOMpaTh Haubosee MOAXOASIIUA ¢ YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHER).

ba3oBble ucciaegoBaTe/bCKue 1eiCTBUS:

e HCMOJIb30BaTh BOMPOCHI KaK HMCCJICAOBATEIILCKUM UHCTPYMEHT MMO3HAHUS;
dbopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIeMYy,
yCTaHAaBJIMBAaTh HWCKOMOE W  JaHHoe, (OpMHUpOBATH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIMIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIN AKCIICPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMU, SBJICHUSIMHU, MPOIECCAMU;

e CAMOCTOSITENBHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOIO HAOJIOJEHUS, HCCIENOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJTYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB M 000OIICHMIA;

e TMPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BbIJBUTATh
MPEATNOJIOAKEHHUS O €0 Pa3BUTHH B HOBBIX YCIOBHUSIX.

PabGora ¢ undopmanmeii:

e BBIABIATH JACPUIMTHI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOIPOC U JJIsI pELICHUS 3a]1a4u;

e BBIOMpaTh HWH(DOPMAIMIO U3  HUCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH WH(OOPMAIUIO
pa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYpUPOBATh MH(POpPMAIUIO, MPEJCTABIATh €€ B Pa3IMUHbIX (opmax,
WUTIOCTPUPOBATh TpaduyecKy;

e OIICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOSATENILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnuvie KOMMYHUKamueHwvle  Oclicmeus, 0becnedusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAOUJUXCAL.

OO0uenue:



BOCIIPHHUMATh ¥ (POPMYIHpPOBaTH CYXKICHHUS B COOTBETCTBHU C
YCIIOBHSIMHM M IIEJIIMH OOIICHHMSI; SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOIO
TOUYKY 3PCHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBAThH MOTYyUYEHHBIN pe3ysIbTarT;

B XOJI€ OOCY>XKIEHHsI 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIAaeMOU TEMBI,
npo0JIeMBbI, pelraeMoi 3a/1a4yr, BHICKa3bIBATh HJICH, HAIICIICHHBIC HA TIOUCK
pEIIeHHsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOra, OOHAPYXKMBATh PA3IMUME W CXOJICTBO TO3UIIUHA; B
KOPPEKTHOU popme (hopMyIUpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEJCTaBISITh  PE3yNbTaThl  pEIIeHUs  3aJadd,  OKCICPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIICHUS C YIETOM 3aJ1a4 TPE3CHTAINN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBoO:

3)

NOHMMAaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHANBUYyabHON PabOThI MPYU PEIICHUH YIEOHBIX 3a]1a4; TIPUHUMATh 11eJTb
COBMECTHOM JCSITEIBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pactpenensTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboTh (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOIHITH CBOI YacTh pPabOTHI H
KOOpJIUHUPOBATh CBOM JICHCTBHA C JPYTMMH YiIe€HAMH KOMAaHJIbI,
OIIEHUBATh KAa4YeCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT IO KPUTECPHSIM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMHU B3aMOICHCTBHS.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIIHNXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHI ¢ YIETOM HOBOM
uH(pOpMaITUH.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pediaekcur Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJeTh CHoco0aMHU  CaMOINPOBEPKH, CaMOKOHTPOJS Tpolecca U
pe3ysbpTara perieHrus MaTeMaTUueCKoM 3a1a4u;

NPEeNBUAECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh TPH pEIICHUU
3alaud, BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
OOCTOSITEIIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJabTaTa LEIU M YCIOBUAM, OOBSICHATH
MPUYUHBI JIOCTHXKEHHUS WM HEJAOCTHXKCHHUSI PE3YJIbTAaTOB JEATEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBath MNOHATUSMHU: TOUKA, IPsIMAsi, TNIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPHUHM W CJCACTBUS W3 HUX NPU PEUICHUHU
reOMETPUYECKUX 3a7a4.

OnepupoBaTh NOHATHSIMH: TTAPALICILHOCTD U MEPICHANKYISIPHOCTD MPSMBIX
Y TJTIOCKOCTEH.

KnaccudpuimpoBaTeh B3aUMHOE paCIIONIOKEHHUE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OnepupoBaTh TMOHATHUSAMH: JIBYTPAHHBIA YTOJ, TPaHW JBYTPaAaHHOTO YrIia,
pedpo ABYrpaHHOrO yria; JUHEHWHBIM yroyl IBYIPaHHOIO YIJia; rpajycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOT'OTPAaHHUKA, MPAaBUILHBI MHOTOTPaHHUK.

Pacrno3naBaTh OCHOBHBIE BHJBl MHOTOIPDAHHHMKOB (MMHMpaMuUja; TNpHU3Ma,
PSIMOYTOJILHBIN MapajuieNienues], Kyo).

KmaccudummpoBare ~ MHOTOrpaHHHMKH,  BBIOMpasl ~ OCHOBaHHUS A
kjaccuukanuu (BBINYKJIbIE M HEBBITYKJIbIE MHOTOIPAHHHUKHU; TPABUIbHBIE
MHOTOTPAaHHUKH; TIPSIMbIE U HAKJIOHHBIEC PU3MBI, TAPATIJICIICTIUIIC]IBI ).

OneprpoBaTh MOHIATHIMH: CEKYIIas TNIOCKOCTh, CEUEHNE MHOTOT DAHHHUKOB.

OOBACHATH NPUHIIMUIIBI TOCTPOEHUS CEYEHHU I, UCIOIb3YSI METO/I CIE0B.

CtpouTh ceyeHUss MHOTOTPAHHUKOB METOAOM  CJIEIOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uUryp: Bua
CBEpXyY, COOKY, CHU3Y.

Pemate 3amaun Ha HaAXOXKIACHHE TE€OMETPUUECKUX BEIUYUH MO 00pas3Iam Win
QIrOpuTMaM, TPUMEHSSI W3BECTHBIC AaHATUTUYECKUE METOAbl MPU PEHICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 33/7a4 Ha BBIYUCIICHHE PACCTOSHUN MEXKIY JBYMSI
TOYKaMHU, OT TOYKH JIO TMPSAMOHA, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIINBAIOIIUMHUCS TTPSMBIMHU.

Pemate 3a7aun Ha HAXOXKIAECHUE TEOMETPUUYECKUX BEJIMYUH 10 00pa3iam Uiu
aNropuTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOAbl TPU PEHICHUH
CTAaHIAPTHBIX MAaTEMaTHYECKMX 3a/Jad Ha  BBIYUCICHUE YIJIOB  MEXIY
CKPEIIMBAIOMIUMHUCS ~ TPSIMBIMH, MEXKIY TPSIMOA H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boeruncnars 00bEMBI U TUIOMIAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuaa) ¢ NOpUMEHEHHeM (GOpMyJ; BBIYUCIATH COOTHOIICHHS MEXIY
IUTOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMu OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATHSAMHU: CHMMETPHUS B MPOCTPAHCTBE, UEHTP, OChb U
IUIOCKOCTh CHMMETPHUU; LEHTP, OCh U INIOCKOCTh CHMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUrypax, MpeACTaBICHHYIO Ha YepTexXax U
PUCYHKAX.

[IpumeHsaTh TeoMeTpuueckue QakTbl sl PEIICHHUS CTEPEOMETPUYECKHUX
3a71a4, MPEANOJIararolux HECKOJIbKO 1IAaroB PELIEHUs], €CJIU YCIOBUS IIPUMEHEHUS
3a71aHbI B SIBHOU (popMe.

[IppuMeHsaTr mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauThs mNpHUMEpPHl MAaTEMaTUYECKHUX 3aKOHOMEPHOCTEW B NPUPOLE WU
KWU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMy4YEHHBIE 3HAHMWS HA IIPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIC IIOHATHS B INIPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu C(HOpMyIUPOBAHHON MPOOJIEMBbl, MOAECIUPOBATh peabHbIC
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIEN0BaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; pemarh
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKJICHUEM T'€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATUSIMU: IIWIMHAPUYECKAs IOBEPXHOCTh, OOpa3yloIIne
WIMHAPUYECKON  TOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MoBEpXHOCTb.

PacrioznaBaTh Tena BpaiieHus (LUIUHAP, KOHYC, cdepa U map).

OOBACHSITH CITOCOOBI TTOTYYEHHUSI TEJI BPAIICHHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MNOHSITUSIMU: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIO, OCHOBaHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CIOS;
IapOBOU CEKTOP.

Boruncnsate  00bEMBI M MIJIOMIAJM  TOBEPXHOCTEH TeNl  BpalleHus,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh MOHSTUSIMH: MHOTOTPaHHUK, BIHUCAHHBIN B cdepy u
OMMUCaHHBIK OKONO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WJIM TEJO
BpallCHUS.

BbraucisTh COOTHOMICHHUS] MEXKIY TUIOMIAISIMU MMOBEPXHOCTEH U 00bEMamMu
MOI00HBIX TEll.



N3o00paxarh u3zydyaemble (QUIYpbl OT PYKHM M C NPUMEHEHUEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINOTHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB IMPOCTHIX 00bEMHBIX
¢Guryp: Bu1 cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHHUS.

W3BnekaTb, HHTEPHOPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (PUrypax, MpPEACTABIECHHYIO Ha yepTexax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JOEHWCTBUSA CIOKEHHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHSI BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMHU OHHU 00J1a/1at0T.

[IprMeHATh IpaBUIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M NPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIPHOE IMPOMU3BEIAECHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIHMHAT.

[IpumeHsATh TeoMeTpuueckue QakTbl JUIsl PELICHUS CTEPEOMETPUUECKUX
3a7a4, IPEANOJararliuX HECKOJIbKO IAroB PEUICHHUs, €CIU YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemats mpocrenmne reoMeTpuyecKue 3aadyd Ha INPUMEHEHHE BEKTOPHO-
KOOPAUHATHOI'O METOJA.

Pemlarp 3amaum Ha [10Ka3aTelbCTBO MAaTEMAaTHYECKMX OTHOLIEHUM H
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUYMH MO 00pa3liaM WK aJropuT™MaM, MpUMeHss
W3BECTHBIE METOBI IPY PELICHUN CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IppMeHATr mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIprBOANTE HpUMEpPBl MATEMAaTHMYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HM, PACIIO3HABATH IIPOSIBICHNE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMUS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IIPUMEHATh HU3YYCHHBIC IIOHATHS B IIPOLECCE IIOUCKA PELICHUS
MaTeMaTUyecku CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh peabHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TOHATHI U TEOpeM, anmnapara aareOpsl; perarhb
IIPAKTUYECKUE 33/1a4H, CBA3AHHBIC C HAXOXKAECHUEM T€OMETPUUECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchbl
Bbub6mmoreka [IOK
L Beezerine & cTepeoMeTpitio 10 https://m.edso0.ru/1c209e37
5 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bu6mmoreka [JOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepnenquKyIsApHOCTD NPSMBIX U 12 bu6nuorexa [IOK
ILJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
bubmuorexa [JOK
4 % 10 1
FATL MEACY TIPAMBIMH H [LIOCKOCTAMA https://m.edso0.ru/1c209e37
bubmuoreka [JOK
M 11 1
> HOTOTpatHi https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
6 & 9 1
OOBEMBI MHOTOTPAHHHKOB https://m.edsoo0.ru/1c209e37
7 [ToBTOpEHME: CCUCHMSI, PACCTOSHUS U YTJIIBI 4 1 bubmmorexa OK
P ’ P E https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5} 0
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11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HauMenoBaHue pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
MPOrpaMMbI Bcero o0pa3zoBaTeJibHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
T 12
¢J1 BpaIlCHIA https://m.edsoo.ru/1c209e37
bubmuorexa [IOK
g 5 1
ObnEmbi Ten https://m.edso0.ru/1c209e37
BexTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa [OK
P P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06001IIEHNE, 7 1 bu6nuorexa [IOK
cUCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3ydeHusi | oOpa3oBaTejibHbIE
padoTsI padoTsbI
pecypchbl
OCHOBHBIE TIOHATHUS CTEPEOMETPHH:
TOYKa, MpsiMasi, MIIOCKOCTb,
npocTtpanctBo. [IpaBuna
1 M300pakeHUs Ha PUCYHKAX: 1 bubmmorexa LOK
p pHcyH o https://m.edsoo.ru/aecc77cd
HU300paKeHUSI TUIOCKOCTEH,
napajiebHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPEe3Ka
[Tonsarus: nepecekaronuecs
2 [UIOCKOCTH, IIEPECEKAIOIMECS IPAMAas 1 bubnmorexa LHOK
> T°P P https://m.eds00.ru/2d8a9c99
Y TUIOCKOCTH
[Tonsatus: nepecekaronmecs
3 TUIOCKOCTH, MepPEeCEeKaIoIecs npsmas 1 bubmmorexa [JOK
> 1°P P https://m.eds00.ru/db685e73
U TUIOCKOCTD
3HAKOMCTBO C MHOT'OTpaHHHUKaMH,

4 n300pa’keHrue MHOTOIPaHHUKOB Ha 1 bu6nuoreka [IOK
PUCYHKAaX, Ha IPOEKLIMOHHBIX https://m.edso0.ru/a63959ed
yepTrexax
HauvanbsHble cBeieHNS 0 KyOe 1

5 OUpaMUIE, UX Pa3BEPTKU U MOIEIHN 1 bubnnorexa [JOK

P > VX PASBEp ’ https://m.edso0.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
bubmuorexa [JOK
6 HavanpHble cBeieHHs 0 KyOe 1 1 1

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
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nupaMujie, X pa3BEPTKU U MOJIEIH.
CeueHust MHOTOTPAaHHUKOB

[TousTue 00 aKCMOMATUYECKOM

7 IMIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI bubmorexa HOK
p P PHH: https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPHUH U CJICACTBHUS U3 HUX
ITousiTrie 00 aKCMOMATHYECKOM
8 IIOCTPOECHUU CTEPEOMETPUU: AKCHUOMBI bubnnorexa [JOK
p P TpiH: https://m.edsoo.ru/239c8ch4
CTEPEOMETPUU U CIICACTBHS U3 HIX
IMousarue 06 akKCHOMAaTUYECKOM
9 IIOCTPOECHUH CTEPEOMETPHUH: AKCHOMBI bubmorexa LHOK
p p TpHH: https://m.eds00.ru/65c6b106
CTEPEOMETPHH U CIICACTBHS M3 HUX
ITousarre 06 aKCHOMATUYECKOM
10 IIOCTPOEHUH CTEPEOMETPHUH: AaKCUOMBI bubmmorexa [OK
p P PHUH: https://m.edso0.ru/258fc245
CTEPEOMETPUU U CIIEACTBHS U3 HUX
B3anMHOe pacnioniokeHue NpsMbIX B
11 IIPOCTPAHCTBE: NIepeCeKarouecs, bu6nunorexa [IOK
MapaJUyIEIbHbIE U CKPEIIMBAIOIINECS https://m.edso0.ru/1a2520f6
npsiMbIe
[TapamtensHOCTh MPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTRBE:
12 apajijieJIbHBIE IIPSIMBIE B bubmmorexa IIOK
p p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MaPAIIEIbHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh MPSIMBIX U
13 IJIOCKOCTEMN B MTPOCTPAHCTBE: bu6mmoreka [IOK
IlapajuienbHOCTB IPSMOU U https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
bubmuoreka IHOK
14 VYriisl ¢ COHaNPaBIEHHBIMA 1

https://m.edsoo.ru/9f4071b9
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CTOpOHaMH

15 VYrois Mexay NpsMbIMU B bubnuorexa [LIOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yroi Mexay NpsAMbIMU B bu6muoreka [IOK
16
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaytenpHOCTh MIIOCKOCTEN: bubnuorexa [IOK
MapaJuieabHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napajjieNbHBIX TNIOCKOCTEN bubmmorexa LIOK
p https://m.edso0.ru/e504d656
[Ipocreiimme MpocTpaHCTBEHHBIE
19 q)ir bl Ha nnoixocin' TeTpad Bubmmoreka LOK
P + TCTPASAP, https://m.edsoo.ru/4a28dc02
KyO, mapaJiienenumne;y
N but6mmoreka [IOK
20 Hoctpoenne ceuernit https://m.edso0.ru/1d434dO0f
but6mmoreka [IOK
21 IT i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota o Teme
29 "[IpsiMble U TUIOCKOCTHU B bu6muoreka [IOK
npoctpaHcTie. [lapamienbHOCTh https://m.edso00.ru/9a0a%e56
IPSIMBIX U IJIOCKOCTEH"
[leprieHIUKYASAPHOCTD NPAMOUN U
23 HJI(F))CKofTI/I'}l;e pneH UK E)m HbIC bubmmorexa LIOK
 EPHICHIHIYIAP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble mapanienbHbe U bu6nmnoreka [IOK
MEPIEHIUKYIISPHBIE K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
IIpsimble nmapaiiensbHbie U bu6muoreka [IOK
25
MEPIEHINKYISIPHBIE K TNIOCKOCTH https://m.edso0.ru/ba545966
26 [Tpu3Hak nepreHIuKyIIPHOCTH bubmuorexa [JOK
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HpHMOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 IIpu3Hak neprneHIuKyIIpHOCTH bubnuorexa [LIOK
MPSMON U TNIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bu6mmoreka [IOK
MEePHEHAUKYJIPHOHN TIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o mpsimoit bubnuorexa [IOK
MEPIECHANKYISIPHOMN MIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o nmpsimoit bubmmorexa [LIOK
MEePIECHANKYIISIPHOMN MIIOCKOCTH https://m.edso0.ru/7d18834b
[lepneHUKyIAp ¥ HAKIOHHBIE:

31 paccTostHue OT TOYKH JI0 TUIOCKOCTH, E;fg;j;fg;fﬁ}; 3c477d3
paccTosiHUE OT MPSIMOU J0 TIOCKOCTH T '
[leprieHquKYyNISAp U HAKIOHHBIE:

32 paccTosiHUE OT TOYKHU JI0 MJIOCKOCTH, Etﬁi?jr?jéi?ﬁ}é 6fefadd
paccTOsIHUE OT TPSMOM 10 TUIOCKOCTH " '
[leprieHTUKYNISAp U HAKIOHHBIE:

33 paccTosiHUE OT TOYKHU JI0 MIIOCKOCTH, E;:[?SJ'I/I;I&T:;::)?rOUESbe 863
paccTosiHUE OT MPSIMOM J0 TIOCKOCTH T '
[lepnieHIUKYIIAp ¥ HAKIOHHBIE:

b K

34 paccTosiHUE OT TOYKH JI0 MJIOCKOCTH, hg{?ﬁﬁ::g;?ﬁ 1dbee22be
paccTosiHUE OT MPSIMOU A0 TIOCKOCTH T '

35 VYTI1Bl B IPOCTPAHCTBE: YTOJ MEXIY bu6nmoreka [IOK
MPSMON U MIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, TMHEHHBIA yIrOJ bu6nuoreka [IOK
JBYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJI, TMHEHHBIA yTroJ bu6mmoreka [JOK
JIByTPaHHOIO yrja https://m.edsoo.ru/c7c777ed

38 [leprieHIUKYJISIPHOCTD TIIOCKOCTEH: bu6mmoreka [JOK
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MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

IlepneHAuKyISIPHOCTD IIJIOCKOCTEM:

bu6mmoreka [IOK

39 fprsHaK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEMN
[TeprieHANKYASIPHOCTD IITIOCKOCTEM:
40 HpII/I)3HaK HegHCfIﬂI/IKyJIﬂpHOCTI/I JBYX bubmmorexa [IOK
. https://m.edsoo.ru/ba75dc57
MJIOCKOCTEHN
41 Teopema o TpEX meprneHANKYISIPax bubmmorexa [JOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepreHANKYIsIpax bubamorexa [OK
https://m.edso0.ru/52188a7d
43 Teopema o TpEX NmepHEHANKYIIAPAX bubmorexa LIOK
https://m.eds00.ru/9f246736
Kontponbhas pabora no temam
44 "TleprnieH IUKYIAPHOCTD MPSIMBIX U bu6nuorexa [IOK
iockocTeil" u "Yriabsl MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMU"
[loHsiTHE MHOTOI'PAHHUKA, OCHOBHBIE
3JIEMEHTHI MHOT'OTDAHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE Bubmroreia LIOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OrpaHHUKa
[Ipu3ma: N-yronbHas npu3Ma; rpaHu U
46 OCHOBAHUSI MIPU3MBI; TIpsiMast U bu6mmoreka [IOK
HaKJIOHHAs IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJIHASI TOBEPXHOCTh PU3MBbI
47 [Tapannenenumnen, NpsMOYroJIbHBIN bu6mmoreka [JOK

napauiCICnmIca u €ro CBOMCTBA

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
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

[Mupamua: N-yroabHas mupamuia,
TpaHU U OCHOBAHUC THUPAMUBI;
OOKOBast ¥ OJTHAS TOBEPXHOCTh
nupaMu/bl; IIpaBUJIbHAA U YCC‘-IéHHaSI
nupamMuIa

bubmuoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuITbHBIE MHOTOTPAHHUKHU:
IMMOHATHEC ITPABUIIBHOI'O
MHOT'OrpaHHUKA,; IMMpaBUJIbHAA IPpHU3Ma
U [IpaBUJIbHAs UpaMua, NpaBuJibHasA
TpeyroJyibHas MUPaMHIA 1
MIPaBUJILHBIN TETpadap; KyO

but6mmoreka [IOK
https://m.edso0.ru/074c8865

50

IIpencraBnenue o NpaBUIBHBIX
MHOIOTpaHHHUKaX: OKTa’Ip,
JOJEKadIp U UKOCAdIP.

bub6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

o1

CummeTpust B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTENIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CHUMMETPUHU B MUPAMUJIAX,
napajuiesienuIeax, NpaBUIbHbBIX
MHOT'OTpaHHUKAX

but6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Briaucienue piieMeHTOB
MHOTOTPAaHHUKOB: pEOpa, IMaroHamu,

yTJIbI

bub6moreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas GOKOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSIMOM
MIPU3MBI, TUIOIIAh OCHOBAHHUI,
TeopemMa 0 OOKOBO MOBEPXHOCTH
MPSMON MPU3MBI

Bbu6moreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomaas GOKOBOM MOBEPXHOCTH U

but6mmoreka [IOK
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IMOBEPXHOCTHU HpaBHHBHOﬁ

MHPaMHU/IbI, TEOPEMa O MJIOIIAIN
OOKOBOI TOBEPXHOCTH YCEUEHHOMH

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

nupamMuJabl
55 KonTponbhas pabota no teme bu6mmoreka [JOK
"MHororpaHHuku" https://m.edso00.ru/a95f5c04
. bu6mmoreka [JOK
56 lonsmie 06 06nEme https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
57 OOBEM nupamup: https://m.edso00.ru/235171b3
N but6mmoreka [IOK
58 OOBEM MHpaMHAL https://m.edsoo.ru/f47dfefd
N bubmuorexa [IOK
9
S OOBEM mpam LI https://m.eds00.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM nupamup: https://m.edsoo.ru/2faadc3f
. bu6mmoreka [JOK
1
6 OOBEM MpH3MbI https://m.edso00.ru/79853608
N bubmuorexa [IOK
62
OOBEM npu3MbI https://m.eds00.ru/1e053890
N but6mmoreka [IOK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 Konrponbnas pabora o Teme bu6nuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHmE, 0600IIEHNE
65 CHCTeMaTH3allNs 3HAHUH. bubmuorexa [JOK

[TocTpoenue ceueHuii B
MHOT'OI'paHHUKC

https://m.edsoo.ru/098bedad
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[ToBTOpeHme, 06001IIEHNE
cUcTeMaTH3aIus 3HaHUI.

66 BoIunciieHne pacCTOSHUIN: MEXTY 1 bu6muoreka [IOK
JIByMsI TOUKaMH, OT TOUKH JI0 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 IIOCKOCTH, MEXKIY
CKPEIIMBAOITUMUCS TTPSIMBIMU
bubmuoreka [JOK
o7 Hrorosas koHTpoALHA% paboTa L https://m.edso0.ru/b9146bc0
[ToBTOpenue, o600IICHNE
CHUCTeMaTH3aIus 3HAaHUH.
Brruucnenue yrioB: MEx
68 CKpGHII/IBaIOHlyI/IrMI/ICﬂ npﬂlxillen, 1 bubmmorexa [OK
. https://m.edso0.ru/56765e8b
MEXKy MPSMOM U TUNIOCKOCTHIO,
JBYTPaHHBIX YTIIOB, YTJIOB MEXKIY
IJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabubie | IlpakTuueckue bp
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
Cdepa u map: neHTp, paamnyc,
1 IUaMeTp; INIOIAAb IOBEPXHOCTH 1 bubnnorexa [JOK
P> P https://m.edso0.ru/0341bc2b
cepsl
Biaumnoe pacnonoxenue chepsl u
but6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJibHas IIJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; iomaab cheps

3 N3ob6paxenue chepsl, mmapa Ha 1 bu6muoreka [IOK
mockocTd. CeyeHust mapa https://m.edsoo.ru/bc15f7f2
Humuaapudeckast TOBEPXHOCTb,

4 oOpa3zyromye MUIHHAPUIECKON 1 bu6mmoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8cl
MTOBEPXHOCTH
Humusap: ocHOBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas u ocCh; 1 bu6nmoreka [IOK
IJI0MAIb OOKOBOU M IMOJTHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N3o00paxkeHne nuauHapa Ha
MJI0CKOCTH. Pa3BépTka mummHpa.

6 Ceuenus mIMHIPA (TUIOCKOCTHIO 1 bubnmorexa LIOK

. P ’ https://m.edso00.ru/016e25eb
napaIeIbHON UITN
MEePIECHIUKYISIPHOU OCH [IUIUH/IPA)
bubmuorexa [JOK
7 Konnueckast mOBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yromye KOHH4eCKON
ITOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

KOHyCI OCHOBAaHHC U BCpIINHA,

8 oOpa3yolas 1 och; IJI0ab bubmorera [JOK
N N https://m.edso00.ru/897dd3b2
OOKOBOM M MOJTHOW TTOBEPXHOCTH
VYceuéHnsiii KoHyC: 00pa3 ve u
9 BBICOTA; OCHOBaIZI/ISI u gOKZI:;I bubmmorexa [TOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTH
N3o6pakeHune KkoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
rapajulelIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOASIICH yepes
BEpIINHY)

11 KoMOuHarwms ten BpameHus: 1 bu6mmoreka [IOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpasHHuK, ONUCaHHbINA OKOJIO

12 cthepsl; chepa, BIUCaHHAS B bu6nmoreka [IOK
MHOT'OTPaHHUK HJIU B TEJO https://m.eds00.ru/0b136158
BpaIICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOMCTBa 0OBEMOB TeI https://m.edso0.ru/26a03fb7

N but6mmoreka [IOK
14 O6ném unHHApa, KOHyca https://m.eds00.ru/5513d87b
N bubmuorexa [IOK
15 O0bem wapa 1 niowazs chepet https://m.edsoo.ru/d189bde2
16 [TomoGHBIC TENa B IPOCTPAHCTBE. bubmmorexa LOK

https://m.edsoo.ru/810cfleb
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CoOTHOIIEHUS MEXTY TUIOIIAISTMHU
MMOBEPXHOCTEH, 00bEMaMH
MOJOOHBIX TEJ

17 KonrtpomnbHas pabota o remam bu6mmoreka [IOK
"Tena Bpamenus" u "O6bembl Te" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha M10CKOCTH U B bubnuorexa LIOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Clio)xeHne ¥ BbIYMTaHHUE BEKTOPOB bubmmorexa [TOK
P https://m.edsoo.ru/23f4f089
20 YMHOKEHUE BEKTOpa Ha YHCIIO0 bubamorexa [JOK
P https://m.edsoo.ru/dee379eb
PasnosxeHnne BekTopa 1o TpéM
21 HEKOMILJIAHAPHBIM BEKTOpaM bubmmorexa [IOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno mapannenenumnena
Pemenwne 3amad, CBI3aHHBIX C
22 NpUMEHEHHEM IIPABUII IEUCTBUH C bubmorexa LIOK
P P https://m.edsoo.ru/5a827900
BEKTOpaMu
KoopaunaTHO-BEKTOPHBII METOA
23 MIpU PEHICHUHA T€OMETPHUCCKUX bubmorera [JOK
pup P https://m.edsoo.ru/d3alfe30
3a71a4
IIpsimoyronbHas cucrema
24 KOOPAMHAT B IIPOCTPAHCTBE. bu6nuoreka [IOK
Koopaunats! Bextopa. IIpocreiimme https://m.edso0.ru/48db7058
3a/1a4d B KOOpAMHATAX
o5 Yron Mexay BEKTOpaMH. bu6mmoreka [IOK
CkansipHo€ MpOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluucnenue yrios Mexay bu6mmoreka [JOK

IIPAMBIMHA U INIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e
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KonTponbhas pabora o teme

27 "BekxTopsl 1 KOOpANHATHI B 1 bubmmorexa LOK
" https://m.edso0.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpenwue, 060061eHNE 1
28 cucreMaruszanus 3HaHuil. OCHOBHbIE 1 bu6mmoreka [JOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpenwue, 06001meHNE 1
29 cucreMartusanus 3HaHuil. OCHOBHbIE 1 bubnuorexa [JOK
¢dburypsl, pakTbl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
IUTAHUMETPUU
[ToBTOpeHue, 0600IICHNE U
30 cucTeMaTu3alus 3HaHui. 3ajgaun 1 bubnuotexa [JOK
IJIAHUMETPUU U METOJBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHme, 006001EeHNE 1
31 cucTeMaTu3alus 3HaHui. 3agaun 1 bubmuotexa [JOK
IJIAHUMETPUU U METOJBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600IIEHNE U
32 cucreMarusanus 3HaHuil. OCHOBHbBIE 1 bu6mmoreka [IOK
¢burypsl, GpakThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTepeoMETpUn
but6mmoreka [IOK
33 Hrorosas koutposbHas pabora 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o600IICHNE U 1 Bbubmmoreka ITOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



