PABOYASA ITPOTPAMMA
yueoHoro npeamera «I'eomerpus. ba3oBblii ypoBeHb)»

s o0ydarommxes 11 kimacca



INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yuebHoro kypca «l'eomerpusi» 6azoBoro ypoBHs g oOyyatomuxcs 10 —
11 knaccoB pa3paborana Ha ocHoBe DenepanbHOr0O rocyIapCTBEHHOIO0 00pa30BaTEIHLHOTO CTaHIapTa
cpenHero ooéiiero o0pa3oBaHMsl, C YUETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBAHUMU, MPEABIBIAEMBIX K
MaTeMaTHYeCKOMYy 00pa30BaHUIO, M TPAIULIMK poccHiickoro oOpa3oBaHus. Peanmzaius mporpamMmsl
o0ecrieunBaeT OBJaJCHUE KIIOYEBBIMUA KOMIIETEHIIUSIMH, COCTABIISIIOIIMMH OCHOBY JJII CAMOPa3BUTHUS
¥ HEMPEepPBIBHOIO 00pa30BaHUsl, IIEJIOCTHOCTh OOMICKYIbTYpHOTO, JTUYHOCTHOTO WM ITO3HABATEIHHOTO
Pa3BUTHA JUYHOCTH 00YUAIOIIHXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca reoMeTpuu Ha ypOBHE CpeHero ooero oopa3oBaHus o0yciaoBIeHa
MPAKTUYECKON 3HAYMMOCTBIO METApPEJMETHBIX M MPEIMETHBIX PEe3yIbTaTOB O0YUYEHUS F€OMETPUH B
HalpaBICHUU  JIMYHOCTHOTO  pa3BUTHs  oOydaromuxcs, (opMupoBaHus  (YHKLIHOHAIbHOMN
MaTEeMaTHUYeCKON IPaMOTHOCTH, M3YYEHHUS JAPYTUX y4yeOHbIX JUCHMIUIMH. PazButue y oOydarommxcs
IPAaBUJIBHBIX MPEACTABICHUI O CYIIHOCTH U TPOUCXOXKICHUH TIE€OMETPUUYECKUX aOCTpaKIMK,
COOTHOLICHUH PEAIBHOIO U UACAIBHOI0, XapaKTEpPe OTPAKECHHSI MAaTEMAaTUYECKON HAYKOW SIBICHUM U
IIPOLIECCOB PEAJbHOIO MHpa, MECTe I'E€OMETPUM B CUCTEME HayK M pOJIM MaTeMaTH4ecKOoro
MOJIETMPOBAaHUSl B HAyYHOM IIO3HAHMU U B IPaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O
MHUPOBO33PEHUS ydallluXxcs, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JMJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBiIsseTCSl OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEJHErO 00IIero oopa3oBaHus,
TaKk Kak o0ecrneyuBaeT BO3MOXKHOCTb HM3YYEHHS KaK JUCHUIUIMH  €CTECTBEHHO-HAy4YHOMN
HaNpaBJIEHHOCTH, TaK U TYMaHUTApHOM.

Jlornyeckoe MebIIUIeHHE, (opMupyemMoe NMpH W3ydeHHH OOydYaloMIMMHUCS TMOHSATHWHBIX OCHOB
T€OMETPHH U IOCTPOCHUH LIETIOUKH JIOTHYECKUX YTBEPXKACHUH B X0OJI€ pellIeHUsI TeOMETPUUYECKUX 3a/1ad,
YMEHHE BBIBUraTh M ONPOBEPraTh T'MIIOTE3bl HEMOCPEACTBEHHO HCIIOJIb3YIOTCS MPU PELICHUH 3ajad
€CTECTBEHHO-HAyYHOI0 IIUKJIA, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHue OpHeHTHpPOBAThCS B MPOCTPAHCTBE WUIPAeT CYLIECTBEHHYIO pOJIb BO BCEX 00acTsIX
NesTeNbHOCTH yesoBeka. OpHeHTaIHs YeIoBeKa BO BPEMEHH U POCTPAHCTBE — HEOOXO0JMMOE YCIOBUE
€ro COLMaIbHOTO OBITHS, (pOpMa OTpa)KEHUSI OKPYKAIOIIEr0 MHUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U
aKTUBHOTO NpeoOpa3oBaHUs JEHCTBUTENBHOCTH. OmepupoBaHME NPOCTPAHCTBEHHBIMH O0pazaMu
0o0BbeIMHSIET pa3Hble BU/bl yUEOHOU U TPYIOBOW JNEATEIBHOCTH, SABJISETCS OJHUM U3 MPOPECCHOHATBHO
BaXXHBIX KauyecTB, IOITOMY aKTyaslbHa 3aJadya (OpMHUPOBAaHUS y OO0YYArOIIUXCSI MPOCTPAHCTBEHHOTO
MBIIIEHHS KaK Pa3HOBUAHOCTH OOPa3HOTO MBILIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOJITOTOBKE
K IIPAKTUYECKOH J1eATEIbHOCTH 110 MHOTUM HAIIPABICHUSIM.

ens ocBoeHusi mporpamMmbl yueOHOTO Kypca «l'eomeTpusi» Ha 0a30BOM ypOBHE OOy4YeHUS —
o011e00pa3oBaTeIbHOE U OOMIEKYIBTYPHOE pa3BUTHE 00yUaIOIIUXCS Yepe3 o0ecrneueHrne BO3SMOKHOCTH
NPUOOPETEHUsT U MHCIOJb30BAaHUS CHCTEMaTHUYECKMX TIE€OMETPUYECKUMX 3HaHWM U JeMCTBUIA,
CneUU(UYHBIX  T€OMETPUH, BO3MOXXHOCTH  YCHEIIHOIO  MPOJOJDKEHUs — 00pa3oBaHHsA 110
CHELHATIbHOCTSIM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCII0JIb30BAHUEM F€OMETPHH.

IIporpamma mo reomerpuu Ha 0a30BOM YpPOBHE NpeAHA3HAuY€Ha Ui OOydaloIIMXCs CpeaHen
IIKOJIbI, HE NCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUI Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl.
Taxum o6pazom, oOyuaromiecs Ha 6a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHUYECKHE YMEHUS,
CBSI3aHHBIE CO CHEIM(PHUKOI reOMETPUHN U HEOOXOIMMBIE JUIsl )KU3HU B COBpEMEHHOM ob1ecTBe. Kpome
3TOr0, OHM UMEIOT BO3MOXKHOCTh U3YYUTh F€OMETPUI0 OoJiee Iiy00Ko, €CiH B JalbHEHIIIEM BOSHUKHET
HE0OXOIMMOCTh B FTEOMETPUUECKUX 3HAHUSAX B NMPO(ecCHOHATBHOM 1eATeIbHOCTH.

JlocTikeHre 1LeaM OCBOEHHUS NpOTrpaMMbl O00ECIEUMBAETCS PEIIEHHEM COOTBETCTBYIOLIMX
3anad. [IpuoputeTHbIMH 3asayamMu ocBoeHHs Kypca «['eomerpum» Ha 6azoBoM ypoBHe B 10—I11
KJ1accax sBJISIOTCS:



(dbopMUpOBaHUE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM KyIbTypbl W OCO3HaHHE €&
B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

dbopMUpOBaHHE TMPEACTABICHUS O MHOTOTPAaHHMKAaX U TeNax BpalleHHs KakK O BaKHEHIIMX
MAaTCMaTUUCCKHUX MOJCIIAX, MO3BOJIAIOIIMWX OIMCBIBATL W HU3Yy4YaTb PA3HLBIC SABJICHHUSA OKPYIKAIOLICTO
MUDA;

(bOpMI/IpOBaHI/Ie YMCHHA pacCliO3HaBaTh HA 4YCPTCIKAX, MOJACIAX U B p€aJIbHOM MUPC MHOI'OIPaHHUKHU U
TeJa BpaIleHHUS;

OBJIaJICHUE METOJJaMH PELICHHS 3a]a4 Ha MOCTPOSHUS Ha N300PaKEHUAX MPOCTPAHCTBEHHBIX (UTYD;
(dbopMUpOBaHHE YMEHUS ONEPUPOBATh OCHOBHBIMH MOHSTUSIMA O MHOTOTPaHHUKAX M TejlaX BpallleHus
1 X OCHOBHBIMH CBOﬁCTBaMH;

OBJIaJICHHE AJIrOPUTMaMHU pEIICHHUs OCHOBHBIX THIOB 3a7a4; (OpPMUPOBAHHE YMEHHUS MPOBOJUTH
HECJIO)KHBIE JTOKa3aTeJbHBIC PACCYKACHUS B XOJE PEIICHUS CTEPEOMETPUYECKHX 3a]ad M 3a7ady C
MIPAKTUYECKUM COJICPKAHUEM;

pa3BUTHE MHTEIJICKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEW OOydYaloUIMXCs, IO3HABAaTEIbHON
aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KpUTUYHOCTH MBIIIICHHUS,

dbopMupoBanue (QYHKIIMOHATHHONW TPAMOTHOCTH, PEJICBAHTHON T'€OMETPHH: YMEHHE Pacro3HaBaTh
MPOSIBIICHUSI TEOMETPUYECKHX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEajbHBIX >KU3HEHHBIX
CHUTyallUssX ¥ TPH H3YYCHUH JPYrHUX YyYEOHBIX NPEIMETOB, TPOSIBICHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, POPMYyIUPOBATh UX HA A3BIKE T€OMETPUU U CO3/1aBaTh I€OMETPUYECKHE MOJIEIH,
IIPUMEHATh OCBOCHHBIM I'€OMETPUYECKUI anmapar Uil PEIIeHHs MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/ad,
UHTEPIPETUPOBATH U OLICHUBATH IMOJTYYCHHBIE PE3YJIbTAThI.

OTinuuTeNbHON OCOOEHHOCTBHIO HPOrPAMMBbI SIBJISIETCSI BKJIIOYEHHE B KypC CTEPEOMETPUM B
Hayajie ero M3y4eHWs 3a/lay, peulaeMblX Ha YPOBHE HMHTYMTHUBHOIO IO3HAHUS, M OIpeAeTIEHHBIM
o0Opa3om opraHu3oBaHHas pa0oTa HaJ HHUMH, YTO CIIOCOOCTBYIOT pPa3BUTHIO JIOTHYECKOTO U
MIPOCTPAHCTBEHHOT'O MBIIUIEHUS, CTUMYIUPYET MPOTEKaHNE WHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JAIbHENIIEMY N3YUYEHHUIO IPEeIMETa.

[Ipennourenue oTIaETCs HATIATHO-KOHCTPYKTUBHOMY METOLY OOYUEHHSI, TO €CTh TEOPETUUECKUE
3HAaHUS UMEIOT B CBOCH OCHOBE YYBCTBCHHOCTDH Hpe[[MCTHO-HpaKTI/I‘-ICCKOﬁ ACATCIIbHOCTH. Pazsutne
MIPOCTPAHCTBEHHBIX MPEJICTABICHUN Y yUalIuXcs B Kypce CTEPEOMETPUN TPOBOAUTCSA 3a CUET pellleHuUs
3aad Ha CO3/IaHUE IMPOCTPAHCTBEHHBIX OOpa30B W 33jJa4 Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMHU
obpazamu. CoznaHue obpa3za MPOBOAUTCS C ONMOPOW HA HAIISIAHOCTh, a ONEpUpOBaHHE 00pa3oM — B
YCIIOBUAX OTBJICUCHUSA OT HATJIAAHOCTHU, MBICJIICHHOTO U3MCHCHHA €T0 HCXOOHOI'O COACPIKAHUA.

OcHoBHBIE coziepkaTenbHble TMHUK Kypca «'eomerpun» B 10—11 kiaccax: « MHOrorpaHHUKNY,
«[IpsiMple W TIOCKOCTH B TpocTpaHcTBe», «Tema BpameHus», «BeKTopel W KOOpAMHATHI B
npoctpaHcTBe». DopMupoBaHHe JTOrHYECKUX YMEHUN pacipeessieTcss He TOIbKO M0 COiepKaTeIbHbIM
JIUHUSAM, HO U 10 ToJIaM 00y4YeHUsI Ha YPOBHE CPEHETO 00IIero 0opa3oBaHusl.

Conepxanue oOpa3oBaHHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yibTaTaM OCBOCHHUs paboueit
MIPOrpaMMbl, pacupeleNéHHbBIM M0 ToAaM OOy4YeHHs, CTPYKTypUPOBAaHO TakMM o00pa3oM, dYTOOBI
OBJIQ/ICHUE TE€OMETPUUECKUMHU TMOHATUSAMH U HaBBIKAMHM OCYILECTBIIAJIOCH IOCIEA0BATEIbHO U
MMOoCTYNnaTeJIbHO, C CO6J'IIOI[GHI/ICM MpuHIKIIa TPECMCTBCHHOCTH, 4TOOBI HOBBIE 3HAHUSA BKJIFOYAJINCH B
O0II1yI0 CHCTEMY I€OMETPUUYECKHUX MPEJICTABICHUH 00y4aroLXCsl, pacIupsis U yriryomss e€, oopazys
IMPOYHBIC MHOKCCTBCHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TIAHE
Ha uzyuenne reomerpuun oTBoAUTCA 2 yaca B HeAento B 10 knacce u 1 yac B Henemo B 11 kitacce,
BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.
COJAEPKAHUE YYEBHOI'O KYPCA
11 KJIACC

Tena Bpamenus



[Munuuapudeckass  MOBEPXHOCTb,  0Opasyloolye  LWIMHAPUYECKOH  IMOBEPXHOCTH,  OCh
WIMHAPUYECKON moBepXHOCTU. LunuHap: ocHoBaHMsA U OOKOBas MOBEPXHOCTh, 00pa3yomias U OCh;
IUI011ab OOKOBOI M MOJHOM MOBEPXHOCTH.

Konnueckas moBepXxHOCTb, 00pa3yonue KOHMIECKOM TOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKON
noBepxHocTu. KoHyc: ocHOBaHME M BepllinMHa, o0pas3yrolias M OCh; IUIOIAAb OOKOBOW M HOJHOM
MOBEPXHOCTU. Y CEU€HHBIN KOHYC: 00pa3yroIIre U BEICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdhepa m map: wueHTp, paaumyc, IuameTp; IUIOUIAJb IOBEPXHOCTH cdeprl. B3aumuoe
pacrionioskeHue cepbl U INIOCKOCTH; KacaTelbHas IIIOCKOCTh K cepe; miomanas chepsl.

N300pakeHue Tes BpallleHHsl Ha MJIOCKOCTH. Pa3BEpTka uumHApa U KOHYyca.

KomOuHnanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIA OKOJO CQepsr;
cdepa, BIMCaHHAs B MHOIOI'PaHHMK, WJIM TEJIO BPAILICHHUSL.

[Tonsarue 06 o6bpéme. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOIBLHOTO
napajJiesienunena u cieacteus u3 He€. O0bEM nmnmHapa, konyca. O0bEM mapa U miomaab chepsl.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMIECHHS MEXIY IJIOUIAIIMU MTOBEPXHOCTEH, 00BEMaMu
MOIOOHBIX TEIL.

Ceuenust nunMHIpa (MapajyieNbHO U MEPHEHAUKYISIPHO OCH), CEYEHHS] KOHYyca (MapajljiesibHOe
OCHOBAHUIO U MPOXOJISIIEee Yepe3 BEPIIMHY), CeUEeHHUs 1apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mockoctd M B npocTpaHcTBe. CIIOXKEHHE M BBIUMTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uucio. PasnoxeHue Bekropa 1o TpEM HEKOMIUIAHApHBIM BekTopaM. IIpaBuio
napajuienenunena. Penienue 3aznad, CBS3aHHBIX C IPUMEHEHUEM IPAaBWI JEHCTBUI C BEKTOpaMH.
[IpssMoyronbHas cucrteMa KoopauHar B npocrpancTse. Koopaunarsl BekTopa. IIpocreiimue 3anauu B
KOOpAMHAaTax. Yrojl Mexay Bekropamu. CKansipHOE NPOU3BENEHHE BEKTOPOB. BrIuncieHHE YIIoOB
MEXY HPSIMBIMU UM IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIM METOJ IPU PELICHUH T'€OMETPUUYECKUX
3az1ad.

IINTAHUPYEMBIE PE3YJIbTATDBI

JUYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS TMporpaMMbl ydeOHOro mpenMera «Marematuka»
XapaKTepU3yITCs:

I'paxnanckoe BoCUTaHUeE:

c(hOPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUK 00YYAIOIIETocs KaK aKTUBHOTO U OTBETCTBEHHOTO
qJIeHa POCCHUCKOTO OOIIEeCTBA, MPEACTABICHUEM O MaTEeMaTHYECKHX OCHOBAaX (PYHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBIEHH, MpoLeayp TpakIaHCKOro oOmiecTBa (BBHIOOPHI, OMPOCHI H TIp.),
YMeHI/ICM B3aI/IMOI[€I\/'ICTBOBaTI) C COIIHAJIBHBIMHAU I/IHCTI/ITyTaMI/I B COOTBCTCTBHUHU C UX q)YHKHI/IﬂMI/I nu
Ha3HAYEHHEM.

IMaTpuoTnyeckoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTHIO POCCUUCKON T'PaXKTAHCKOW HMACHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY H
HaCTOﬂHIGMy pOCCHﬁCKOfI MaTEMATUKU, ICHHOCTHBIM OTHOIICHHUEM K JOCTHXCHUAM pOCCI/II\/JICKI/IX
MaTEMaTHKOB M POCCHICKOM MaTeMaTH4YeCKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTHX
HayKax, TEXHOJIOTHSIX, cepax S3KOHOMHKHU.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAaHWEM JIYXOBHBIX IIEHHOCTEH POCCHICKOT0 Hapoja; c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMSI, ’THUYECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTHUYECKUM NPUMEHEHUEM JOCTIKEHUIN HAyKU U
JESATEIbHOCTBIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOMYHUBOTO OYAYIIIETO.

cTeTnYecKoe BOCIUTAHME:

3CTCTHUUYCCKNUM OTHOIICHUEM K MI/Ipy, BKJIFOYast BCTGTI/IKy MATEMATHUYCCKUX SaKOHOMepHOCTeﬁ,
OOBEKTOB, 3aJad, pPEIICHUH, PaCCYXICHUN; BOCHPHUHUMYUBOCTHIO K MATEMAaTUYECKHUM acleKTaM
pa3J'II/I"IHI)IX BUIOB I/ICKYCCTBa.

dusunueckoe BOCNIUTAHNE:



c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUeCKUe 3HAHUS B MHTEpecax 3J0pOBOTO U
0e3o0macHOro 00pasa KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO (3I0pOBOE MUTAHHE,
cOamaHCUpPOBAaHHBIA PEXKUM 3aHATHH M OTAbIXA, peryispHas (Gu3nueckas aKTUBHOCTD); (HPU3HMUECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATHUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN JESTEIILHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTHIO K TPYHY, OCO3HAHUEM IICHHOCTH TPYIOJIOOUS; HHTEPECOM K Pa3IHUYHBIM cdepam
npodeccuoHaNbHON N1eATENbHOCTH, CBSI3aHHBIM C MaTEMaTHKOM M €€ MPHIOKEHUSMU, YMEHHUEM
COBEpIIATh OCO3HAHHBIA BBHIOOP Oymymied mpodeccuu U pealn30BBIBATH COOCTBEHHBIC >KM3HCHHBIE
IUIaHbl; TOTOBHOCTBHIO M CHOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHHMIO U CaMOOOpa30BaHUIO Ha
MPOTSHDKEHUM BCEM KU3HM;, FOTOBHOCTHIO K AKTMBHOMY YYaCTHUIO B PEIICHHM MPAKTUYECKHX 3a]a4
MaTeMaTH4eCKON HampaBIeHHOCTH.

JK0JI0TNYEeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO ~ SKOJOTMYECKONH  KYJIbTYpbl, IOHHUMAHHEM BIHSHHUS COLHUAIBHO-
YKOHOMHYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOTHON ¥ COIIMATIBHON Cpe/Ibl, 0OCO3HAHUEM TTI00aTBEHOTO
XapakTepa SKOJOTMYeCKHX MpoOJeM; OpHeHTalued Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUU s
pelIeHus 3a/1a4 B 00JIaCTH OKPYKAIOIICH Cpebl, IUTAHUPOBAHUS MOCTYITIKOB U OIICHKH MX BO3MOYKHBIX
MOCIEACTBHH JIJIsl OKPY>KAIOIIEH cpebl.

LleHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIICCTBCHHOW IMPAKTUKH, TOHUMAHUEM MaTEeMaTHYeCKOW HayKd Kak c(epbl YeIIOBEYeCKOU
NEeSITeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTHU ISl Pa3BUTHSI HUBUIM3AIUH; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKd M MaTeMaTHYeCKON KyJbTypol KaK CpEeICTBOM IIO3HAHUS MHUPA; TOTOBHOCTHIO
OCYILIECTBIIAThH MPOEKTHYIO M UCCIIEI0BATENLCKYIO NESTEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpenMera «MaremaTtukay
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU HOZHAGAMENbHIMU OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCIBUAMU, YHUBEPCATbHIMU Pe2YIAMUEHbIMU OeUCMBUAMU.

1) Yuusepcanvuvie nosnasamenvusie oeticmeus, obecneuusaiom Gopmuposanue  6a308blx
KOCHUMUBHBIX NPOYECcco8 00YYaAWuUxcs (0C8oeHue Memoo08 HNO3HAHUS OKPYICAOWe20 Mupd;
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHghopmayueti).

Ba3oBble joruyeckue aeiicTBus:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKA MaTEMAaTHUYECKUX OOBEKTOB, TMOHSATHIH,
OTHONIICHUH MEXIy TMOHATUAMHU; (OPMYIUPOBATH OMpEICICHUS TIOHATHUW; yCTaHABIUBATh
CYIIECTBEHHBI MpPHU3HAK KIAacCU(PUKALUM, OCHOBAaHUS Ui OOOOIICHHS W CpaBHEHUS, KPUTEPUU
MIPOBOIMIMOTO aHAJTH3A;

BOCIPUHUMATH, (GOPMYITHPOBATH U MPeoOPa30BBIBATh CYKACHUS: YTBEPAUTEIbHbIE U OTPUIIATENIbHEIE,
¢IMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TMPOTHUBOpeuuss B (hakTax, JaHHBIX,
HAOJIOJICHUSAX W YTBEPXKJICHUSAX; TpeiaraTh KPUTEPHH IS BBISBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUN;

JIeNIaTh BBIBOJIBI C UCTIOJh30BAHUEM 3aKOHOB JIOTHKH, JICTYKTHBHBIX M MHIYKTUBHBIX YMO3aKITIOUCHHIA,
YMO3aKJIIOUEeHUH TI0 aHAJIOTHH;

MPOBOJNTH CaMOCTOSITEIBHO JIOKA3aTeNIbCTBA MAaTEMATHYSCKUX YTBEPXKICHUH (MpsAMbIE W OT
MIPOTUBHOTO), BBICTPAMBATh apryMEHTAIIUIO, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIC CYXKJICHHS M BHIBOJIBI;

BBIOMpATH CIIOCOO pelieHus yueOHOU 3a1aul (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPATH
Han0oJIee MOAXOIANIUHN C YIETOM CAaMOCTOSTEIBHO BBIICIICHHBIX KPUTEPHUER).

ba3oBble uccienoBare/bCKUe NeHCTBHA:

HCIIOJIb30BaTh BOIMPOCH KAaK HCCIICIOBATEIIbCKHI WHCTPYMEHT TO3HAHUS,; (hOPMYIHPOBATH BOTPOCHI,
(buKcHUpyoIIre MPOTUBOPEUHNE, TPOOIIEMY, YCTaHABIMBATh UCKOMOE U IaHHOE, (JOPMUPOBATH TUTIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUI0, MHCHHCE;



IIPOBOJMUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIM DJKCIIEPUMEHT, MCCIEAOBAaHUE IO YCTaHOBJICHUIO
0cOOEHHOCTEeH MaTeMaTHYeCKOro OOBEKTa, SIBJICHMS, MPOLECCa, BBIBICHUIO 3aBHCHUMOCTEH MEXIy
00BbEKTaMU, SIBIICHUSMHU, IIPOLIECCaAMU;
CaMOCTOSITENTbHO (POPMYITHPOBATH OOOOIIECHHS U BEIBOJIBI I10 PE3yIbTaTaM MPOBEAEHHOTO HAOIIOICHHS,
UCCIIEI0BaHMs], OLIEHUBATh JOCTOBEPHOCTD MOJIyYEHHBIX PE3Y/IbTATOB, BEIBOJAOB U 000OLICHUIA;
IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLECCA, A TAKIKE BBIIBUTATh IPEIIIOIOKEHUS O €r0 Pa3BUTHU
B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmeii:
BBISIBJIATh Je€PUUUTH MHOOPMALMH, JTaHHBIX, HEOOXOAUMBIX Ul OTBETa HA BOIIPOC M Ui PEIIECHUS
3a/1a4H;
BbIOMpPATh MH(OPMAIMI0 U3 MCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETHPOBATH UHPOPMALIUIO PA3TUYHBIX BHJIOB U (POPM IMpE/ICTABICHHS;
CTPYKTYpUpOBaTh HH(OpMaIMIO, MPEJICTaBIATh €€ B pPa3IM4YHbIX (opMax, HILUIIOCTPUPOBAThH

rpaduyuecKy;
OILICHUBATh HAAEKHOCTh HH(DOPMAIIMH IO CAMOCTOSATEIBHO C(HOPMYIMPOBAHHBIM KPHUTEPHUSIM.

2) Vnusepcanvbnvle KOMMYHUKAmMUHbIE Oelicmeusl, obecneuusarom cghopmuposannocme
COYUANBHBIX HABLIKOG 00YUAIOUWUXCHL.

Oo01enue:

BOCIPUHUMATH U (DOPMYIMPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSAMHU U LIETSIMU OOLICHHUS; SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS
10 X0y PEIICHUS 3a/1a4l, KOMMEHTUPOBATh MOMYYEHHBIN PE3ysIbTarT;
B X0Jle¢ 0OCY)XJI€HHUsl 3a/laBaTh BOIPOCHI IO CYLIECTBY OOCYXJAaeMON TeMbl, MPOOJIEMbI, periaeMon
3a/lauM, BbICKA3bIBaTh WJICH, HAICJICHHbIE HA TOWCK PEILIEHUS; COIMOCTABISATH CBOMU CYXXICHHS C
CYXKIEHUSIMH JAPYIMX YYaCTHHKOB JHAioOra, OOHapy)KMBAaTh pa3inyde U CXOACTBO IO3WIMK; B
KOPPEKTHOH opMe GopMyTupOoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;
IIPEJICTaBIIATh PE3YJIbTAThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIE0BaHuUs, IPOEKTA; CAMOCTOSATENBHO
BBIOMpATh (popMaT BBICTYIUICHUS C YUETOM 3a7a4 MPE3EHTAUMU U OCOOCHHOCTEH ayIuTOPHUH.

CoTpyannuecrso:
MOHUMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAWBHIYATbHOM PaOOTHI MpPU pEIICHUU
y4eOHBIX 33/1a4; IPUHUMATh LI€JIb COBMECTHOM J1€ATEIbHOCTH, IJITAHUPOBATh OPraHU3aI[I0 COBMECTHOM
paloThl, pacrpenenarTs BUAbI pabOT, JOTOBApHBATHCSA, OOCYXIaTh IMPOLECC U PE3ynbTaT pabOThI;
00001aTh MHEHHST HECKOIBKUX TIOAEH;
y4acTBOBaTh B IPYMNMOBBIX (popmax paboThl (0OCyxkaeHus, 0OMEH MHEHHUH, «MO3TOBbIE IITYPMbI» U
WHBIC); BBHIMOJHATH CBOIO YacTh PaOOThI M KOOPAMHUPOBATH CBOM ACWUCTBHUS C JPYTMMH UYJICHAMHU
KOMaH/Ibl; OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT O KPUTEPUIM, CHOPMYITUPOBAHHBIM
YYaCTHHKAMHU B3aUMO/ICHCTBUSI.

3) YVuueepcanvuvie pezynisamusnsle oeiicmeus, obecneuusaiom  opmMuposanue  CMbLCIOBIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.

Camoopranusanus:
COCTaBJIATH IJIaH, AJITOPUTM PELICHU 3a/1a4M, BHIOUPATh CIIOCO0 PelIeHUs ¢ yIETOM UMEIOIINX CS
PECyYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apIryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEILICHUH ¢
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb:
BJIaJIETh HAaBBbIKAMU I103HABATEIbHOUW pedIeKCMH KaK OCO3HAaHHUS COBEpIIAEMbIX JEHUCTBUH U
MBICIMTENIBHBIX IPOLECCOB, UX PE3yIbTaTOB; BIaJeTh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3ysibTaTa pelieHusi MaTeMaTH4eCKON 3a1auu;
NPEIBUAETh TPYIHOCTH, KOTOPblEe MOTYT BO3HUKHYThH IPU PEIICHUH 3a/1a4M, BHOCUTh KOPPEKTHBHI B
NeSTeTbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX, HAWJICHHBIX OMIMOOK, BBISIBICHHBIX
TPYIHOCTEN;
OLIEHUBATh COOTBETCTBHE pE3yNibTaTa eI U YCIOBHSM, OOBSCHATh TPUYHUHBI JOCTHIKCHHS WITH
HEIOCTHXKEHUS PpE3yJIbTaTOB JAEATENbHOCTH, HAXOJIUTh OUIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.



INPEAMETHBIE PE3YJbTATbBI

11 KJIACC

OmnepupoBarh MOHATUSAMH: [HWJIHHIPUYECKAs MOBEPXHOCTh, OOpa3ylOINUe IHIHHIPUICCKON
MOBEPXHOCTH; UJIUH/IP; KOHUYECKAsl TTOBEPXHOCTh, 00pa3yroIire KOHUYECKOW MOBEPXHOCTH, KOHYC;
cepudeckast TOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (IIMHAP, KOHYC, cdepa U map).

OOBSACHATH CIIOCOOBI MOTYYCHHUS TEJT BPAIIICHHUS.

KrnaccudunupoBars B3aMMHOE pacofiosKeHUE CPEPHI U MITOCKOCTH.

OmnepupoBath MOHATUSIMHE: IIAPOBON CETMEHT, OCHOBaHUE CEIrMEHTA, BEICOTA CETMEHTA; IIapOBOM
CJIOH, OCHOBAHHE IIAPOBOTO CJIOS, BEICOTA IIIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrauciiate 00bEMBI M TUIOIIAJAM TMOBEPXHOCTEH TEN BpAIICHUS, TCOMETPUYECKHX Tel C
pUMEHEHHEM (HOPMYIL.

OnepupoBaTh NOHATHUSMH: MHOTOT'PAaHHHK, BITUCAHHBIH B cepy M ONMHCAHHBIA OKOJIO chepsl;
cdepa, BliMcaHHAas B MHOTOTPAHHUK WUJTU TEJIO BPAIIICHUS.

BBIUUCIIATE COOTHOIIEHHSI MEXKTY TUIOMIAIMK TOBEPXHOCTEH U 00bEMaMHK MOIOOHBIX TEJI.

N3o0paxath wu3ydaemMbie (QHUTYpI OT pPYKH W C TPUMEHEHHEM TIPOCTBIX UYEPTEIKHBIX
WHCTPYMEHTOB.

BBINOTHATE (BEIHOCHBIC) ITIOCKHE YEPTEIKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (PUTYpP: BHJI CBEPXY,
cOOKY, CHH3Y; CTPOUTh CCUCHHS TEJI BPALIICHHUSL.

W3Biekath, WHTEPIPETHPOBATH M TMPEe0OpPa30BBIBATH HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUCCKUX (DUTYpax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JEHCTBUSL CIIOKEHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHUCJI0, O0OBICHATH, KAKMMU CBOMCTBAMM OHM 00J1aai0T.

[TpuMeHsTh MPaBUIIO MapalIeIICTUIIC A,

OnepupoBarh MOHATUSMU: JCKAPTOBBI KOOPIUHATHI B MIPOCTPAHCTBE, BEKTOP, MOAYJIh BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YroJI MEXKIY BEKTOpPaMH, CKAJISIPHOE IMPOU3BEICHHE
BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIE BEKTOPBHI.

HaxomuTh cymMMy BEKTOpPOB M NpPOU3BEIECHUE BEKTOpa HA YHWCIO, YrOJ MEXKIy BEKTOpaMH,
CKaJISIPHOE MPOM3BECHHUE, PACKIIAIBIBATH BEKTOP 110 JBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3a/aBath MIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOpIUHAT.

[TpuMeHsITh TeOMeTpHYECKUEe (PaKThI IS PEIICHHS CTEPEOMETPUICCKHX 3aad, TPEIOIararoinx
HECKOJIBKO IIaroB PeUIeHHUs, €M YCIOBUS TPUMEHEHUS 3aJJaHbl B IBHOH opMe.

Pemarp mnpocTeiimme TreoMeTpHUYeCKHWe 3aJadd Ha TMPHUMEHEHHWE BEKTOPHO-KOOPJIWHATHOTO
MeTo/a.

Pemarp 3amaun  Ha J0Ka3aTEIbCTBO MATEMATHUYECKUX OTHONICHHH W HaXOXICHHC
TeOMETPUUYECKUX BETTMYHH 10 00pa3iiaM WK alrOpUTMaM, IPUMEHsI H3BECTHBIE METOBI PU PEIICHUN
CTaHJIAPTHBIX MaTEMaTHYCCKHX 3aJ1ad.

[TpuMeHsTh pOCTEeiIre MPOrpaMMHBIE CPEJCTBA U SJEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPY PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[TpuBOIUTE MpPUMEPHI MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HH, PACIO3HABATh
MPOSIBIICHUE 3aKOHOB '€OMETPHH B HCKYCCTBE.

[TpuMeHsITh OMyYeHHBIC 3HAHKS HA TPAKTUKE: aHATH3UPOBATh PEAIbHBIE CUTYAIlUU U IPUMEHSTh
W3YYCHHBIC TIOHATHS B TPOIECCE MOUCKA PEIICHHS MaTeMaTHYECKH CPOPMYITUPOBAHHON MPOOIIEMEI,
MOJICTTUPOBATh peallbHbIe CHUTYaIlMM Ha SI3bIKE T€OMETPHUH, HCCIEOBATh TMOCTPOSHHBIE MOJENIU C
WCIIOJIb30BAaHUEM T€OMETPUYECKHX TIOHATHH M TEOpeM, ammaparta aiareOpbl; periath NMpaKTHYSCKHe
3aJlaud, CBS3aHHbBIE C HAXOXKICHHEM F€OMETPHUECKUX BEIUYUH.

10 KJIACC



Ne || HammenoBaHue pa3aenos u KomnuecTBo uacos DneKkTpoHHbIE (IU(PPOBHIE)
/T TEM MPOTPaMMBbI 00pa3zoBaTeNbHBIC PECYPChI
Bcero|[Kontponshbie|[IpakTuyeckue
paboThl paboThl
1 ||BBenenue B CTEPEOMETPHIO 10 bubmnuoreka [IOK
https://m.edsoo.ru/1c209e37
2 ||IIpAmble u MIOCKOCTHU B 12 1 bubmuoteka [IOK
npoctpancTie. [lapamiensHocTh https://m.edsoo.ru/1c209e37
HPSMBIX U IJIOCKOCTeH
3 |[[lepneHaUKYyIAPHOCTD MIPSAMBIX U 12 BuGmmoreka [JOK
IUTOCKOCTEH https://m.edsoo.ru/1c209e37
4 ||Yrabel Mexay OpsSMBIMU U 10 1 bubmuotreka [IOK
IUIOCKOCTSIMH https://m.edso0.ru/1c209e37
5 |[MHororpaHHUKH 11 1 Bubmmoreka LIOK
https://m.edsoo.ru/1c209e37
6 ||O6BEMBEI MHOTOIPAaHHUKOB 9 1 Bbubmoreka LIOK
https://m.edsoo.ru/1c209e37
7 |loBTOpeHue: ceyeHust, pacCTOSHUA 4 1 Bubmmoreka LIOK
U YTJIBI https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME
11 KJIACC
Ne HaumenoBanue KonunuecTBo uacoB DnexTpoHHbIe (IIUPPOBLIC)
/T pa3/ieNIoB U TEM o0pa3oBaTeNbHbIE PECYPCHI
IPOrPaMMBL Bcero||KonTponsnsie|I Ipaktnueckne
paboThl paboThl
1 ||/Tena Bpamenus 12 Bbubmuoreka ITOK
https://m.edsoo.ru/1c209e37
2 ||O6BéMEl TET 5 1 Bubmuoreka IJOK
https://m.edsoo.ru/1c209e37
3 ||Bekropsl u KOOpAMHATEI B 10 1 bubmmoteka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 ||/lToBropenue, o6o0imeHue, 7 1 Bubaunorexa [JOK
CUCTeMAaTH3aIMs 3HAHHIA https://m.edsoo.ru/1c209e37
OBILEE KOJIMYECTBO YACOB || 34 3 0
10 ITIPOTPAMME
IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnuecTBo yacos [Hara ONEKTPOHHBIE
n/n U3Y4CHHUS ¢ poBsIe
Bceero||[KonTtponbsasbie| [IpakTndyeckue 06pazoBaTeIbHbIC
paboTHI paboThI pecypesl
1 |/OcHoBHBIE NOHATHS 1 Bubmmnoreka [IOK

CTEPEOMETPHUHU: TOUKA, IIpsIMasi,
IUIOCKOCTh, IPOCTPAHCTBO.
ITpaBuna u3o6paxeHus Ha
pHUCYHKaX: M300pakeHUs
IUIOCKOCTEH, apalIesIbHbIX
IPSMBIX (OTPE3KOB), CEPEIUHEBI
oTpe3Ka

https://m.edsoo.ru/aecc77cd
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2 |[lonsTus: nepecekaromyecs Bubmmorexa LIOK
IUIOCKOCTH, TIEPECEKAIOLIHECs https://m.edsoo.ru/2d8a9c99
npsiMast ¥ TUIOCKOCTh

3 |[[lomsATHA: nepecekaromuecs bubmuorexa LIOK
IUTOCKOCTH, TIEPECEKATOIIHECS https://m.edsoo.ru/db685e73
npsiMast ¥ TNIOCKOCTh

4 ||3HakoMcTBO C bubmuorexa LIOK
MHOTOTPaHHUKAMH, https://m.edsoo.ru/a63959ed
1300pa’keHUe MHOTOTPaHHUKOB
Ha PUCYHKax, Ha
IIPOEKIMOHHBIX YepTexax

5 |HauambHbIe cBemeHHS O KyOe H bubmoreka [IOK
UpaMuzie, UX pa3BEPTKU U https://m.edsoo.ru/b30dff38
mojenu. CeyeHus
MHOT'OTPaHHUKOB

6 ||HauambHble cBeneHHs 0 KyOe U bubmorexa [JOK
MTUpaMHUJIE, UX Pa3BEPTKH https://m.edsoo.ru/3d8ffd32
Mogenu. CeueHus
MHOTOTPAaHHHUKOB

7 ||TlonsTHE 00 aKCHOMATHYECKOM Bbubnunorexa [IOK
MTOCTPOEHNUH CTEPEOMETPHH: https://m.edsoo.ru/Occ5c4fe
AKCHOMBI CTEPEOMETPUU U
CIIC/ICTBHS M3 HUX

8 |/HIonsTHE 00 aKCHOMATUYECKOM bubmoreka LIOK
IIOCTPOSHUH CTEPEOMETPHHU: https://m.edsoo.ru/239c8ch4
AKCHOMBI CTEPEOMETPHU U
CJIEICTBUS U3 HUX

9 ||[lonsaTHE 00 AKCHOMATHYECKOM bubmoreka LIOK
[IOCTPOSHUH CTEPEOMETPHHU: https://m.edso0.ru/65c6b106
AKCHOMBI CTEPEOMETPHU U
CJIE/ICTBUS U3 HUX

10 |[[TomsiTue 06 akCHOMATHYECKOM Bbubnunorexa [IOK
MTOCTPOEHHUH CTEPEOMETPHH: https://m.edsoo.ru/258fc245
AKCHOMBI CTEPEOMETPUU U
CJICJICTBHS M3 HUX

11 |/B3aumHOe pacmonoxeHne bubnuoreka [IOK
MIPSAMBIX B ITPOCTPAHCTBE: https://m.edso0.ru/1a2520f6
HepeceKaronecs,
napasuiesibHbIe ’

CKpEIIUBAIONINeCs IpsIMbIe

12 ||[TapamienbHOCTb NPSIMBIX U Bubmmnorexa [JOK
IUIOCKOCTEN B MIPOCTPAHCTBE: https://m.edsoo.ru/93ad36b3
napasuleNibHbIE NPsIMbIC B
MIPOCTPAHCTBE; NapaiieTbHOCTh
TPEX MPAMBIX

13 ||[ITapamiensHOCTD NPAMBIX K Bu6nmoreka I[JOK
IUTOCKOCTEH B MPOCTPAHCTBE: https://m.edsoo.ru/ee1d19b9
[TapannenbHOCTE PSAMOI U
IUIOCKOCTH

14 ||Yrisl ¢ coHanpaBIeHHBIMU Bubmmorexa [JOK
CTOpPOHAMH https://m.eds00.ru/9f4071b9

15 ||Yron Mexay npsMbIMU B Bu6mmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 ||Yroa Mexay npsMbIMU B Bu6mmoreka [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0

17 |[[lapanneasHOCTh IIOCKOCTEM: bubmnuorexa [IOK
MapauteNIbHbIe TNIOCKOCTH https://m.edsoo.ru/2e18f255

18 ||CsoiicTBa napauienbHbIX Bu6mmoreka I[JOK

IUIOCKOCTEH

https://m.edsoo.ru/e504d656
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19 |Ipocreiimme bubmoreka [IOK
HIPOCTPAHCTBEHHBIE (DUT'YPHI HA https://m.edsoo.ru/4a28dc02
IUIOCKOCTH: TETPa’p, Kyo,

HapaJuIeNeIUIIe
OCTPOEHHE CeUeHUH noIMoTEKA
20 |[Toctp i bu6 LOK
https://m.edsoo.ru/1d434d0f
OCTPOEHHE CeUeHUH noIMoTEKA

21 ||[Hoctp i bu6 LOK

https://m.edsoo.ru/ec26fe5d

22 |[KontponsHas paboTa o Teme Bubmmoreka [JOK
"IIpsiMble U INIOCKOCTH B https://m.edsoo.ru/9a0a9e56
MIPOCTPAHCTBE.

[MapamiensHOCTh MPSIMBIX U
IIocKocTen"
epIEeHANKYSIPHOCTD MPSIMOMN noIMoOTEKA

23 ||Hep yIsIp psIMOH bub LOK
1 TUIOCKOCTH: https://m.edsoo.ru/b19f6a5d
HEepICHANKYIPHBIC IPSIMBIC B
IIPOCTPAHCTBE

SIMBIE TTapalIeIIbHBIE 1 noIMoTEKA

24 |[p p BuG LIOK
MIEPIICHTUKYIISIPHBIE K https://m.edsoo.ru/0ac11c95
TUIOCKOCTH

SIMBIE TTapaUIeIIbHBIEC 1 noIHOTEKA

25 |[Mip p BuG LIOK
MIEPIICHTUKYIISIPHBIE K https://m.edsoo.ru/ba545966
TUIOCKOCTH

26 |[IIpu3Hak nepneHAuKyJIIpHOCTU bubmorexa IJOK
TIPSMOM 1 TTOCKOCTH https://m.edsoo.ru/f85bfc46

27 |Ipu3Hak nepneHAuKyIIpHOCTU bubmmorexa IJOK
TIPSMOM U TIOCKOCTH https://m.edso00.ru/79165d15

28 ||Teopema o npsamoii bubmnuoreka [IOK
MePIEHANKYISIPHOM TNIOCKOCTH https://m.edso00.ru/635c5087

29 ||Teopema o npsamoii bubmnuoreka [IOK
MePIEHANKYISIPHOM TNIOCKOCTH https://m.edsoo.ru/bd3745f8

30 ||Teopema o npsmoii bubmnuoreka [IOK
MePIEHANKYIISIPHOM TNIOCKOCTH https://m.edsoo.ru/7d18834b

31 |/Iepnenaukynsp u HaKJIOHHBIE: Bubmmnorexa [JOK
pPacCTOSTHHE OT TOYKH 0 https://m.edso0.ru/33c477d3
IUIOCKOCTH, PACCTOSIHHE OT
TIPSIMO¥ 110 TIIOCKOCTH

32 ||Iepnenaukynsp u HaKJIOHHBIE: Bubmmnorexa [JOK
pPacCTOSTHHE OT TOYKH 10 https://m.edsoo.ru/66fefadd
IUIOCKOCTH, PACCTOSIHHE OT
TPSIMO¥ 110 TITIOCKOCTH

epIEeHANKYJIISIP ¥ HAKIIOHHBIE: noOIHOTEKA

33 ||Hep yIsIp bu6 LOK
PACCTOSIHUE OT TOYKH JI0 https://m.edsoo.ru/a5b7b8e3
IUTOCKOCTH, PAaCCTOSTHUE OT
IIPSIMOM JI0 TIIOCKOCTH

34 |[llepneBauKysAp ¥ HAKIOHHBIE: Bu6nmoreka I[JOK
PACCTOSIHHE OT TOYKH JI0 https://m.edsoo.ru/dbee22bc
IUTOCKOCTH, PAaCCTOSTHUE OT
MIPSIMOM JI0 TIIOCKOCTH

35 ||Yrias! B mpocTpaHCTBE: Yroi Bu6mmoreka [JOK
MEXIY NIPSMO# U IIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 ||[AByrpaHHblii yroi, TMHEHHBIN Bubmmnoreka [IOK
YroJ1 IBYTPaHHOTO yriia https://m.edsoo.ru/5fa0b3ce

37 ||[AByrpaHHblii yroi, TMHEHHBIN Bu6mmoreka [JOK
YroJ1 IBYTPaHHOTO yriia https://m.edsoo.ru/c7c777ed

38 ||[lepnennukynspHOCTh Bubmmnorexa [JOK

IUIOCKOCTEH: IPU3HAK

https://m.edsoo.ru/ec3e2da3
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MEPIICHIUKYISPHOCTH IBYX
IUIOCKOCTEH

39 |[HIepneHauKyIspHOCTH Bu6mmoreka [JOK
IUIOCKOCTEN: MPU3HAK https://m.edsoo.ru/ed9e2a8e
MePIEeHANKYISIPHOCTH ABYX
IIOCKOCTEN

40 ||[lepnenauKynasipHOCTH bubmorexa [JOK
IUTOCKOCTEM: MPU3HAK https://m.edsoo.ru/ba75dc57
NEPIEHAUKYISIPHOCTH ABYX
IUIOCKOCTEH

41 |/Teopema o Tpéx bubnuoreka [IOK
MePIEHANKYIISIPax https://m.edsoo.ru/e4972cdc

472 |/Teopema o Tpéx bubnuorexa [IOK
MePIIEHANKYIISPax https://m.edsoo.ru/52188a7d

43 ||Teopema o Tpéx bubnuoreka [IOK
MePIEHANKYIISPax https://m.eds00.ru/9f246736

44 |/KontponpHas paboTta o reMam bubmorexa IJOK
"TlepreHINKYIAPHOCTD https://m.edsoo.ru/5b971ef3
IPSMBIX U INIOCKOCTER" U
"YTIBI MEXIY IPSIMBIMA U
IUIOCKOCTSIMU"

45 |[[lonsTHE MHOTOTpaHHUKA, Bbubnunorexa [IOK
OCHOBHBIE DJIEMEHTBI https://m.edsoo.ru/2d24e873
MHOTOTPAaHHHUKA, BBITYKJIbIE H
HEBBINTYKJIbIE MHOIOTPaHHUKY;
pa3BEPTKAa MHOTOIPAHHUKA

46 |IIpusma: n-yronpHas Opu3Ma; Bu6mmoreka [JOK
I'PaHU U OCHOBAHUSI IIPU3MBI; https://m.edsoo.ru/b4ad63ad
npsiMast 1 HaKJIOHHAs TIPH3MBI;

O0KOBas U MOJIHAS IOBEPXHOCTh
TIPU3MBI

47 |Hapamtenenumnen, Bubmmoreka [JOK
IIPSIMOYTOJIbHBIH https://m.edsoo.ru/8a7be683
napaJuleNIeIuIe]] ¥ ero
CBOMCTBa

48 |/Iupamupaa: n-yroiabHas Bu6nmoreka I[JOK
IMpaMuzia, paHd U OCHOBaHHE https://m.edsoo.ru/fb1cd0a5
UPaMUJIbL; OOKOBAst U MOJTHAS
MOBEPXHOCTh IIMPAMHIBI;

NpaBHJIbHAS U yCeUEHHAS
npaMuzia

49 |[[IpaBunbHbIE MHOTOTPaHHUKH: Bubmmnorexa [JOK
MOHSTHE MPABUIBHOTO https://m.edsoo.ru/074c8865
MHOTOTpaHHUKA; TPaBHIbHAS
pu3Ma 1 NpaBUIbHAS
MUpaMU/Ia; TPaBUIIbHAS
TpeyroyibHas MupamMuia u
MIPaBHJIBHBIN TETpadap; Kyo

50 |[IIpencraBienne 0 NpaBUILHBIX bubmoteka LIOK
MHOTOTPAaHHHUKAaX: OKTad/Ip, https://m.edsoo.ru/a0fdd5bf
JOAEKa’Ap U UKOCAIP.

51 ||CummeTpust B IpOCTpaHCTBE: Bbubnmnorexa [JOK

CHUMMETPHUSI OTHOCUTEIHHO
TOYKH, IPSIMOM, TNIOCKOCTH.
DIIeMEHTHl CAMMETPHUH B
NMpamMHuIax,
rapaJureNienune /1ax,
MPaBIJIBHBIX MHOTOIPaHHUKAX

https://m.edsoo.ru/b9e777d9
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52 ||Bbeluncnenue 37eMEHTOB 1 Bubmmoreka [JOK
MHOI'OTpaHHUKOB: pEOpa, https://m.edsoo.ru/6cdbecef
JIMarOHAJIH, YTl

53 |([[Inomans 6okoBoOH 1 bubnuoreka [IOK
MIOBEPXHOCTH 1 TIOJIHOHN https://m.edso00.ru/37d84157
HOBEPXHOCTH MPSIMOH IIPHU3MBI,

IJI0MIalb OCHOBAHUM, Teopema
0 60KOBOI TOBEPXHOCTU
TIPSIMON TIPU3MBI

54 |[[Inomians 60koBOIH 1 Bubmmoreka [JOK
MOBEPXHOCTH U IOBEPXHOCTU https://m.edso0.ru/5603e30b
HpaBIIIBHON MTHPAMHIEI,

TeopeMa o0 ILIoImaau 60KoBOi
TOBEPXHOCTH YCEUEHHOMN
THPaMHUBI

55 ||[KonTponsHas paboTa 1mo Teme 1 bubmoreka [IOK
"MHororpaHHuKy" https://m.edso0.ru/a95f5c04

56 |[[TorsTue 06 06bEMe 1 bubmoreka [IOK

https://m.edsoo.ru/7ad0020b

57 ||O6béM nupamuabr 1 Bubmmoreka [JOK

https://m.edsoo0.ru/235171b3

58 [|06bEéM nupamub 1 bubmoreka LIOK

https://m.edsoo.ru/f47dfefd

59 ||O6béM nupamub 1 bubmoreka LIOK

https://m.edso0.ru/79¢10312

60 ||O6BbEéM nupamuabL 1 bubmoreka LIOK

https://m.edsoo.ru/2faadc3f

61 ||O6BéM mpu3MEI 1 Bubmmoreka [JOK

https://m.edso0.ru/79853608

62 ||O6BEM npu3MBI 1 Bu6mmoreka [JOK

https://m.edso00.ru/1e053890

63 ||06BEM npu3MBI 1 bubmorexa IJOK

https://m.edso00.ru/482d3f51

64 ||[KontponbHas paboTa 1o Teme 1 bubnuoreka [IOK
"O6BEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c

65 |[IToBTOpenue, obobuIeHNE 1 bubnuoreka [IOK
CUCTEMAaTH3aIlHs 3HAHUIA. https://m.edsoo.ru/098bedad
[TocTpoenue ceuenuii B
MHOTOTPaHHHUKE

66 |[[ToBTOpenne, obobmIEeHNE 1 bubmoteka LIOK
CHCTEMATH3ALIUs 3HAHUH. https://m.edsoo.ru/f7792ba9
Beruncnenne paccTosHuiA:

MCXKAY ABYMs TOYKaMH, OT
TOYKH JI0 IPSIMOH, OT TOYKH JI0
IUIOCKOCTH, MEXIY
CKpETUBAIOIIUMHUCS IPIMBIMH

67 ||UTorosas koHTpoOsBHAS paboTa 1 Bubmmnorexa [JOK

https://m.edso0.ru/b9146bcO

68 |[[ToBTOpenue, obobIICHNE 1 bubmnuorexa [IOK
cUcTeMaTH3alHs 3HAHH. https://m.edsoo.ru/56765e8b
Beoruucnenue yrios: Mexay
CKpEIUBAIOIIUMHUCS TIPSIMBIMH,
MEXIy IPSAMOHN U IJIOCKOCTbIO,
JBYTPAHHEIX YTIIOB, YTJIOB
MCKAY IIOCKOCTAMHA
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MpaBUJI IEMCTBUI C BEKTOpaMu

Tema ypoka Konuuectso yacos Jara OnexTpoHHbIe HH(POBBIC
NU3Yy4CHUST O6pa30BaTeHI)HI)Ie peCypChl
Bcero||KonTponbusie|[[IpakTnueckue
paboTbl paboTbl
Ccepa u map: HeHTp, paguyc, JUaMeTp; IUIOMaab 1 Bubmorexa IIOK
| ||moBepxHOCTH Chephi https://m.edsoo.ru/0341bc2b
BsaunmMHoe pacnionokeHue cepsl U MI0CKOCTH; 1 Bu6mmoreka [JOK
|__|[xacaTenbHas mWIOCKOCTh K cepe; mioiaus chepbl https://m.edsoo.ru/bed12a43
M3o0pakeHue cdepsl, 1mapa Ha IIOCKOCTH. 1 Bubmmoreka [JOK
| ||Ceuenns mapa https://m.edsoo.ru/bc15f72
Hunuaapuyeckas OBEPXHOCTh, 00pa3yrolye 1 Bubmorexa LJOK
[IWIMHAPUIECKON TIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
IJIMHIIPUYECKOI MOBEPXHOCTH
Hunuuap: ocHoBaHUs 1 GOKOBasi TOBEPXHOCTb, 1 Bu6mmoreka IJOK
o6pasyrommas 1 0Ch; TUIOMIAIb OOKOBOM U TOTHOM https://m.eds00.ru/188f6216
MIOBEPXHOCTH
MN300paskeHne UIMHIPA HA TUIOCKOCTH. Pa3BEpTka 1 Bubmmoreka [JOK
muuHapa. CedeHus MITMHIPA (TTIOCKOCTHIO, https://m.edsoo.ru/016e25eb
MapauIeTbHON WITH TIEPIICHANKYIISIPHON OCH
| ||tmnunapa)
Konunueckas moBepxHoOCTb, 0Opasyromue 1 Bubmoreka IIOK
KOHHYECKOM TTOBEPXHOCTH, OCh ¥ BEPIIHHA https://m.edsoo.ru/c94ba09b
KOHHYECKOI ITOBEPXHOCTH
Konyc: ocHOoBaHMe U BepiHa, 00pa3yomas i oCh; 1 Bubanorexa IIOK
| ||mmomans 60KOBOH M MOJIHOM IIOBEPXHOCTH https://m.edso00.ru/897dd3b2
Yceu€HHbIH KOHYC: 00pa3yIolne 1 BICOTA; 1 Bu6mmoreka IJOK
OCHOBaHUS ¥ OOKOBast IOBEPXHOCTD https://m.edso0.ru/1468bab3
MN300pakeHne KOHyca Ha TIIOCKOCTH. Pa3BépTka 1 Bubmmoreka I[JOK
koHyca. CeueHnst KOHyca (MIOCKOCTHIO, https://m.edsoo.ru/Obdelbe8
HapasuleIbHOM OCHOBAHUIO, U INIOCKOCTBIO,
MPOXOJSIIEH depe3 BEPIIHHY)
KomOuHnanus Ten BpaiieHus ¥ MHOTOTPaHHUKOB 1 Bubanorexa IIOK
https://m.edsoo.ru/3cef10e5
MHororpaHHUK, OIICaHHBIN 0K0JI0 chepsl; chepa, 1 Bubmmoreka IJOK
BIMCaHHAs B MHOTOTPAHHKK WU B TEJIO BPAIIECHUS https://m.eds00.ru/0b136158
Tousitue 06 00béMe. OCHOBHEBIE CBOMCTBA 00BEMOB || 1 Bubnunorexa [JOK
Teln https://m.edsoo.ru/26a03fb7
O0bEM nuIMHIpa, KOHYCa 1 Bubmmoreka I[JOK
https://m.edso00.ru/5513d87hb
O06bEM miapa u mwionaas chepol 1 Bubmmoreka I[JOK
https://m.edsoo.ru/d189bde?2
ITono6usle Tena B mpocTpancTBe. COOTHOLIEHUS 1 Bubmmoreka IJOK
MEXKTY TUTOIIAISIMH TOBEPXHOCTEH, 00hEMaMHU https://m.edsoo.ru/810cfleb
MMOJIOOHBIX TEJI
Kourposbhas pabora o Temam "Tena Bpamenuns” u|| 1 1 Bubmmoteka [IOK
"O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
BekTop Ha INIOCKOCTH U B IPOCTPAHCTBE 1 Bubmmoreka IJOK
https://m.edsoo.ru/5caefclb
CroxxeHue v BEIYUTAHUE BEKTOPOB 1 Bubmmoreka I[JOK
https://m.edsoo.ru/23f4f089
YMHOK€eHHE BEKTOpa Ha YHCIIO 1 Bubmmoreka I[JOK
https://m.edsoo.ru/dee379eb
Pasznoxxenne Bekropa mo TpéM HEKOMIUIAHAPHBIM 1 Bu6mmoreka [JOK
BeKTOpaMm. [IpaBuito mapasuienenumnena https://m.edsoo.ru/a28fd74e
Pemrenne 3a1a4, CBI3aHHBIX C IPHMEHEHHEM 1 Bubnmoreka [JOK

https://m.eds00.ru/5a827900
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23] KoopnnaaTHO-BEKTOPHBINA METOJ P PEIICHUN 1 Bu6mmoreka [JOK
| |[reoMeTpuueckux 3a1au https://m.edsoo.ru/d3alfe30
24 | [TpssMOYToJIbHAS CHUCTEMA KOOPMHAT B 1 Bbubmoteka [IOK

npoctpancTe. Koopaunarel Bexropa. Ipocreiinue https://m.edsoo.ru/48db7058
| ||3amaum B KoopuHATaxX
25 || Vron mexxny Bekropamu. CkanspHoe npoussenenue || 1 bubmoteka [IOK
|__||[BexTopoB https://m.edsoo.ru/725effc4
26 || BeluuciIeHHE YITIOB MEXKIY IPAMBIMHA U 1 Bbubmoteka [IOK
|__||mnockocTamu https://m.edsoo.ru/8efbe78e
27 ||KonTposbHast paboTa 1o teme "BekTopsl u 1 Bubmoteka LIOK
| ||xoopauHaTh B mpocTpancTae” https://m.edsoo.ru/77c22fc5
28 ||[TosTOpenue, 000OIIEHHE M CUCTEMATU3ALHS 1 Bbubmoteka [IOK

3HaHUi. OCHOBHBIE (DUTYPBI, (HAKThL, TEOPEMBL https://m.edsoo.ru/1780ba5d
| |[Kypca nmanEMeTpUM
29 ||[ToBTOpeHue, 000OIICHIE H CHCTEMATH3AIHS 1 Bubnmorexa [IOK

3Harui. OCHOBHBIE QUTYPBI, (HaKThI, TEOPEMBI https://m.edso0.ru/078cd184
|__||Kypca miiaHuMeTpuu
30 ||[ToBTOpEH¥UE, 000OIIECHIE U CHCTEMATH3AIIHS 1 Bubnmorexa [IOK

3HaHWH. 3319 MUIAHUMETPUN U METOBI UX https://m.edsoo.ru/7491efe0
| ||pemenus
31 ||[ToBTOpenue, 000OIIEHHE M CUCTEMATU3ALMS 1 Bbubmmorexa [JOK

3HaHU. 3a7a4¥ IUTAHUMETPHU ¥ METOBI UX https://m.edsoo.ru/4dffda97
| ||pemrenns
32 ||[ToBTOpenue, 0000IIEHHE M CUCTEMATU3ALMS 1 Bbubmmorexa [JOK

3HaHuil. OCHOBHbIE (DUTYPHI, (HaKThI, TEOPEMBI https://m.edsoo.ru/74b2ad91
| ||xypca cTepeomeTpun
33 ||[toroBast KOHTpOJIBHAsE paboTa 1 Bubmoteka [IOK

https://m.edsoo.ru/ec24dfc2

34 | ITosTOpenue, 0000IIEHHE M CUCTEMATU3ALMS 1 Bubimoreka IJOK
| |[3Hanwmii https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME || 34
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