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HOACHUTEJIBHASA 3AITUCKA

PabGovass mporpamma ydeOHOTO Kypca «I'eomerpust» 0a30BOro yYpOBHS IS
oOyuarormuxcst 10 kmaccoB  paspaborana Ha  ocHoBe — DemepambHOTO
rocyjiap CTBEHHOTO 00pa3oBaTeIbHOTO CTaHAApTa CPETHEro 00Iero oopa3oBaHus,
C y4€ToM COBPEMEHHBIX MHPOBBIX TpPeOOBAaHMH, TPEABABIICMBIX K
MaTEeMaTHIECKOMY OOpa30BaHUIO, W TPAJAUIMKA POCCHICKOTO 00pa30BaHWS.
Peanm3arnust mporpaMMbl 00eCIIiCUnBaET OBJIaICHUE KITFOYEBBIMA KOMITCTCHITUSMH,
COCTaBIIIIOIIMMU OCHOBY JUISI CaMOPa3BUTHS M HEMPEPHIBHOIO 0Opa30oBaHUS,
IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO M TIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00yYaIOIUXCl.

HEJN U3YYEHUSA YHEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca Te€OMETpUH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHusi OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METalpeIMETHBIX U
NP EIMETHBIX PE3yJbTaTOB OOyUEHHS T€OMETPUM B HANpPaBICHUU JUYHOCTHOTO
pa3Butusi oOyyaromuxcsi, (opMupoBaHus (YHKIHOHATIHHOM MaTeMaTUYEeCKOU
IPaMOTHOCTH, M3YUYEHUS JPYTHX YUYEOHBIX TUCUUIUIMH. Pa3BuTHe y o0ydaromumxcs
NP aBWIbHBIX MPEICTABICHUI O CYIIHOCTH U IMPOMCXOXKIEHWU IeOMETP MIECKUX
a0CTpaKIii, COOTHONIEHUH PEATHHOTO U HAEAILHOr0, XapaKTepe OTpaKeHUs
MAaTeMaTUYECKOW HAyKOM SBIEHUM M TIPOLECCOB PEATBHOIO MHpPA, MECTE
r€OMETPUU B CHCTEME HAYK U POJIM MATEMATUYECKOTO MOJIEIUPOBAHMS B HAYYHOM
NO3HAHUU U B NIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHMIO HAYUHOTO MHUPOBO33pPEHUS
YYalIUXCS, a TaKXKE KaueCTB MBbIIUICHUS, HEOOXOIMMBIX J/JIi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBnsieTcss ONHUM K3 0A30BBIX MPEAMETOB HA YPOBHE CpEIHErO
oOiero o0pa3oBaHHs, TaK KaK OOECIEYMBAET BO3MOYKHOCTb M3YyYEHUS KakK
JUCLUIUIMH €CTECTBEHHO-HAaYYHOW HAIIP aBJICHHOCTH, TAK U TYMaHUTAPHOI.

Jlornyeckoe MbIILIEHUE, (POPMUPYEMOE MpU HU3YyYEHUH OOyUarouuMUCs
HNOHSATUIHBIX OCHOB F'€OMETP MU U TIOCTPOCHHUH LIETIOYKH JTOTHUECKUX Y TBEPKICHUIM
B XOJ€ pEIICHUS T'eOMETpHUYECKHX 3aj/lady, YMEHUE BBIABUIATb U OINPOBEPTATh
TUIOTE3bl HENOCP €ICTBEHHO HCHOJNb3YIOTCS NPU PEIICHUH 33a/1ad €CTECTBEHHO-
HAYYHOT'O IIUKJIa, B YACTHOCTHU U3 Kyp ca (PU3UKHU.

YMeHne OpHUeHTUPOBATHCSA B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTaxX NeATeIbHOCTH uyenoBeka. OpHeHTalMsl 4eI0BEKa BO BPEMEHH U
NPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COLUMAIbHOrO ObITHs, (opma
OTpaXEHUsI OKPY KAIOUIEr0 MHUpa, YCIOBHE YCIEIIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpazoBaHus  JEeUCTBUTENbHOCTH. OnepupoBaHHE  NPOCTPAHCTBEHHBIMU
oOpazaMu OOBEAMHSAET pa3Hble BHUAbI Y4EOHOW U TPYAOBOM AEATENBHOCTH,



SBJIIETCST OJTHAUM M3 TPO(EeCCHOHATIPHO BaXKHbIX KAauecTB, MOATOMY aKTyallbHa
3a7aya (GOpMHUPOBAHMS y OOYYaIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K TP AKTHUECKOH 1€ TEIbHOCTH 10 MHOTUM HAIIP aBJICHUSIM.

[lens ocBoeHus mporpammbl ydeOHOro kypca «['‘eomerpusi» Ha 06a30BOM
ypoBHE OOydeHHs — O0IIe00pa3oBaTEeNbHOE U OOIIEKYIbTYpHOE pPa3BUTHE
oOyyaromuxcs  4yepe3  oOecrieueHue  BO3MOKHOCTM — NPHOOpPETEHUsT |
UCITIOJIb30BAHUS CHUCTEMATUYECKUX T'€OMETPUYECKUX 3HAHUH U JEHCTBUH,
crieU(pUUHBIX T€OMETP MU, BOSMOXHOCTH YCIICIIHOTO TMPOJIOJLKEHUST 00pa30BaAHHUS
10 CTMEUATBLHOCTSM, HE CBS3aHHBIM C TP UKJI1aTHBIM HCII0JIb30BAaHIEM I'€OMETP UH.

[lporpamma 1o reoMerpur Ha ©0a30BOM YPOBHE TpeIHA3HAYEHA JUIS
0OydaromIMXcsi CpeMHEeH IIKOJbI, He UCTIBITHIBABIINX 3HAUYUTEIHLHBIX 3aTPYTHEHUI
Ha YPOBHE OCHOBHOTO 00I1ero oopazoBanusi. Takum oOpazom, oOydaromuecs Ha
0a30BOM ypOBHE JIOJDKHBI OCBOUTH OOIIME MATEMATHYECKUE YMEHHS, CBS3aHHBIE
co crneuu(puKOd TEeOMETpHH W HEOOXOAWMBIC ISl KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYHUTh T€OMETPHIO Oolee
rIy00KO, €Cli B JallbHEHIIeM BO3HUKHET HEOOXOIHMMOCTh B TEOMETP MUECKUX
3HAHMSX B TP 0(heCCHOHATBHOM eI TETbHOCTH.

JlocTmkeHHe T1edu OCBOCHHUS MPOTPaMMBI  OOECIICYMBACTCS PEIICHUEM
COOTBETCTBYIOMIUX 3a7ad. [IpHopuUTETHRIMM 3a7ayaMd  OCBOCHHS  Kypca
«I"eomerpumn» Ha 6a30BoM ypoBHE B 10—11 kiraccax siBisitoTes:

o (GopMHpOBAHHE TPEACTABICHUS O TEOMETPUM KAaK YacTH MHPOBOM

KyJIBTYPBI U OCO3HAHHE €€ B3aUMOCBSI3U C OKP Y)KAIOIIUM MHPOM;

o (GopMHpOBaHHUE TPEACTABICHUS O MHOTOTPAHHUKAX W TelaX BpaIICHUS
KaK 0 BaOXHEUITUX MATEMATHUECKUX MOJIEIAX, TIO3BOJISIFOIINX OIMUCHIBATH
Y U3Yy4aTh pa3HbIC IBJICHUS OKP YXKAIOIIEr0 MUPa;

o (GopMHpOBAHME YMEHHUS pACIIO3HABATH HA 4YEPTEXkKAX, MOJACIIX U B
peaTbHOM MUP € MHOTOTPAHHUKH U T€J1a Bp AlllCHUS;

e OBIAJICHWE METOJAMHU PEIICHUA 3aJa4 Ha TIOCTPOCHUS Ha M300paKeHHUSX
P OCTPAHCTBEHHBIX (DUTYP;

e (opMupOBaHHWE YMEHHUS OMEPUPOBATH OCHOBHBIMH TIOHATHSIMU O
MHOTOTPAaHHUKAX U TeJaX BPaIleHUs U UX OCHOBHBIMH CBOWICTBAMH,

e OBIAJICHWE AaJNrOPUTMAMU  PEIICHWS OCHOBHBIX  THIOB  3ajad;
dbopMupoBaHHE yYMEHHMS  TPOBOAUTH  HECIOXKHBIE JOKAa3aTEIbHbBIE
paccykJeHusi B XOJIe PEIICHUS CTEPEeOMETPUUECKUX 3ajad U 3a1ad C
P AKTUYECKUM CO/IEep )KaHUEM;

e pa3BUTHE  HHTEIUIGKTyaJIbHBIX U TBOPYECKHX  CIIOCOOHOCTEH
oOydJarommuxcsi, TMO3HABATEIbHOW  aKTUBHOCTH,  HCCIEI0BATENbCKUX
YMEHHIA, Kp UTUYHOCTH MBIILICHUS;



e (opmupOBaHHUE (byHKIIMOHATBLHOU TPAMOTHOCTH,  PEIEBAaHTHOM
TeOMETPHUM: yMEHHE pPAaclO3HaBaTh TMPOSIBICHUS  TeOMETP MUeCKUX
HNOHSITUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX
CUTyalWsiX W TPU M3YYCHHH JAPYTrUX Y4eOHBIX MPEIMETOB, TPOSBICHUS
3aBHCUMOCTEH W 3aKOHOMEpHOCTEH, (OopMynHpoBaTh HX Ha S3bIKE
TEOMETPHH U CO3/IaBaTh TEOMETPUUECKUE MOJICNHU, TIP UMEHITh OCBOCHHBIH
TeOMETPHYECKUN ammapat Uil PEeHIeHUs NPAKTUKO-OPHEHTHPOBAHHBIX
3a/1a4, MHTEP PETUPOBATH U OLIEHUBATH MOy YCHHBIE P €3yJIbTATHI.

OTnMIUTeNHbHON OCOOCHHOCTBIO TMPOTPAMMBI SIBISICTCS BKIIOYEHHE B KypC
CTepeOMETIpUM B Hadaje €ero W3y4YeHUs 3a[ad, pellaeMblX Ha ypPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OTIp eIeIEHHBIM 00pa30M OpraHU30BaHHas padoTa Ha
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTHUBHBIX IPOIIECCOB, MOTUBUPYET K
JIAJIbHEUIIIEMY W3YYEHHUIO P €IMETA.

[Ipenmoytenne OTAAETCS HATISITHO -KOHCTPYKTUBHOMY METOAY OOYYEHHS, TO
€CTh TEOp eTHUECKUE 3HAHMSI UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH IIP €IMETHO -
[P AKTUYECKOW JeATENbHOCTH. Pa3BUTHE NPOCTIPAHCTBEHHBIX IIPEACTABICHUM Y
yYalIuxcs B Kypce CTEpEOMETPHH MPOBOIUTCS 3a CUET pelieHus 3a1a4 Ha
CO3JJaHUE  MPOCTPAHCTBEHHBIX O00pa30oB M  3a7ady Ha  OIMEpHUPOBAHUE
NpOCTpaHCTBEHHbIMU OOpazamu. Co3maHue 00pa3a NPOBOJUTCS C ONOPOM Ha
HATJISIHOCTh, @ OIEpUpOBaHWE 00pa3oM — B YCIOBHUSAX OTBICUEHHS OT
HATJISITHOCTH, MBICIIEHHOT O U3MEHEHUSI €r0 UCXOJTHOTO COJIEP KAHMS.

OcHoBHbIE copeprkaTenbHble TUHUN Kypca «['eomerpum» B 10—11 wmaccax:
«MuororpaHHHKW), «[IpsiMbIe ¥ IMJIOCKOCTH B MPOCTPaHCTBE», « Tena BpareHus,
«BeKTophl M1 KOOpAMHATEI B POCTPAHCTBE». POPMUPOBAHUE JTOTMYECKUX YMEHUN
pacmpenessieTcss He TOJIBKO IO COJEPKATETbHBIM JIMHUSM, HO U TIO TOJaM
00y4eHHs Ha yp OBHE Cp EIHETO 00IIeT0 00pa30BaHUS.

Conepxanue 00pa3oBaHUsA, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJIbTaTaM
OCBOCHHUS pabodueil mporpamMMmbl, pacOpeAeIéHHBIM TI0 TogaM OOydeHus,
CTPYKTYpUPOBAaHO TakKuM oOOpa3oMm, dYTOObI OBJAJCHUE TEOMETP MUECKUMH
MOHSATUSMH ¥ HaBBIKAMH OCYIIECTBIISIIOCH TOCTIEIOBATENHHO U MOCTYTATENbHO, C
COOMIO/IEHNEM TIPUHIIUTIA TIP €EMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIFOUAJIUCh B
OOIIyI0 CHCTEMY T'€OMETPHUYECKUX TP EACTABICHUI OO0YyYarONINXCS, PaCIIupss |
yray0sist e€, 00p azysi IIp OYHBIC MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

Ha nzyuenue reomeTpun 0OTBOAUTCA 2 yaca B Heaeno B 10 kinacce.



COAEPXAHUE YYHEBHOI'O KYPCA
10 KJIACC

IIpsAMBbIe M MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIC TIOHATHS CTepeoMeTpuu. Touka, TpsMasi, TWIOCKOCTh, MPOCTpaHcTBO. [loHsATHE 00 akcHOMaTHYECKOM
MOCTP OCHUHU CTEP EOMETP MU: AKCHOMBI CTEP EOMETPHH U CIEACTBUS U3 HUX.

B3aumHoe pacrnonioxkeHue np iMbIX B MPOCTPAHCTBE: MEP ECEKAIOIINECS, NAPAIUIEIbHBIE U CKP EIIMBAIOIIUECS TPSIMbIE.
[TapayuienbHOCTL MPSAMBIX U ITIOCKOCTEW B MPOCTPAHCTBE: NMAPAIIIEIbHBIC NPAMBIE B IPOCIPaHCTBE; NApaJUIEIbHOCTD TP E€X
NpSIMBIX; MAPAUIEILHOCTh MNPSMOW M IUIOCKOCTH. YIJIbl C COHAIPABICHHBIMU CTOPOHAMM; Yrojl MEXKAY NPSMbIMU B
npoctpancTBe. [lapamienbHOCTh IIIIOCKOCTEN: MAapaJUICNIbHBIE IUIOCKOCTH; CBOWCTBA MAPAUIEIBHBIX IUTOCKOCTEH.
[Tp ocreiiue np ocTpaHCTBEHHbIE PUTYPBI HA TUIOCKOCTHU: TETPadp, KyO, ap ajuiesenune/1; HoCTp OCHUE CEUeHUH.

Ilep meHAUKy ISP HOCTH NPSIMOY U INIOCKOCTH: IIEP NEHAUKYJIIP HbIE NPSIMBIE B NIPOCTPAHCTBE, NP IMbIE NApaJLJIEIbHBIC
U TEPIECHIUKYJISPHBIE K IUIOCKOCTH, IPU3HAK NEPUEHAUKYISIPHOCTH NPSAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEP IEHAUKYJISAPHON IUIOCKOCTU. YIUIBI B NPOCIPAHCTBE: YroJl MEXIy MNPSAMOM M IUIOCKOCTBIO; JBYIPAaHHBIM YIoOd,
JIVHEWHBIM yTOJI IBYTPaHHOTO yria. [lepnennuKynsap U HaKJIOHHBIE: PACCTOSIHUE OT TOYKU J0 IUIOCKOCTH, PACCTOSIHUE OT
OpsIMOMl 0 IUIOCKOCTH, TMpPOEKIMs (QUryphl HAa IUIOCKOCTh. llepneHAuKyIsIpHOCTh  IUIOCKOCTEM: MpU3HAK
1ep NEHIUKYJISPHOCTH ABY X INTOCKOCTEN. Teopema o Tp X nep NEHAUKYJISpaX.

MHororpaHHMKH

[loHATHE MHOTOTPAHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOTPAHHUKA, BBINYKIbIE W HEBBIIYKIbIE MHOTOTPAaHHUKH,
pa3BEépTKa MHOTorpaHHuka. [Ipusma: N-yronpHas npusMa; rpaHd U OCHOBAaHHMS NPU3MBI; NpsiMasi U HAKIIOHHAS TP U3MBI;
OOKOBasi M TMOJNHas MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsMOYrojbHBIN mMapajiieIenunesl M €ro CBOWCTBA.
[Iupamuna: n-yrompHass nupamua, TPaHM W OCHOBAHHME MHUPAMUNBI; OOKOBasi W MOJHAs TOBEPXHOCTb NHUPAMUIBI;
NpaBWJIbHA M YCEUEHHAS IUpaMHuAa. OJEMEHTbl NPU3Mbl W TUpaMuiabl. [IpaBuiibHbIE MHOTOTPAaHHUKHU: ITOHSATHE
NP aBUJILHOI'O MHOTI'OTPaHHWKA; NMPABWIbHASA NPHU3Ma W NpPaBWIbHAA NMHPAaMWIA; NMPAaBWIbHAS TpEyroJbHas NUpamMuaa |
np aBWIbHBINA TeTpasap; Kyo. [IpencraBieHue o npaBWIbHBIX MHOTOIPaHHHUKAX : OKTAdIp, A0AeKa’ip U ukocaap. CeueHus
TP U3MBI U [TUP AMUJIBI.



CummMeTpust B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKH, MPSMOM, IUIOCKOCTH. DJEMEHTbl CUMMETPHH B
AP aMUJax, [ap aJUIEIeIUIIeIax , 1P aBUIbHBIX MHOTOTPAHHUKAX.

Brraucnenue 351eMEeHTOB MHOTOIPAHHUKOB: pé&Opa, quaroHaiu, yribl. [1nomaas G0KOBOM MOBEPXHOCTH U MOJHOU
NOBEPXHOCTU TPSAMOM TNPU3MBI, IUIOUIAb OCHOBAHUM, TeopemMa O OOKOBOM MOBEPXHOCTU MpsiMOM mpu3mbl. [lmomans

OOKOBOM MOBEPXHOCTU U MOBEPXHOCTH MPAaBUWIbHON MUPAMUIBI, TEOpEMA O IUIOMIAAN Yceu€HHON nupamubl. 1o Hsatre 06
00bEMe. O0BEM MUpP AMUIBL, TTP U3MBI.

[TomoOHbIe Tena B ip ocTpaHcTBe. COOTHOIICHUS MEXKTY ITOIIAAIMHU MTOBEPXHOCTEH, 00bEMaMH 110 100HBIX TEJ.
INJVIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE p €3yJIbTAThl OCBOEHUS [P OrpaMMBbl yUeOHOr 0 rp eimeTa « MaTeMaTuka» XapakTepu3yroTes:

I'paknanckoe BocnmuraHue:

cpop MHPOBAHHOCTHIO IPAXKIAHCKOM MMO3ULIUHM 00YUYAOIIErocsl KAK aKTHBHOTO M OTBETCTBEHHOI'O YWIE€HA POCCHICKOTO
oO11ecTBa, MPEACTABICHUEM O MATEMATUUECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYP, SIBIEHHUM, IPOLEAYp

TpakIaHCKOro 0O0IecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM B3aHWMOJCHCTBOBATh C COIMAJbHBIMU WHCTHUTyTAMH B
COOTBETCTBHUH C UX (PYHKIMSIMU M Ha3HAUCHUEM.

IIaTpuoTHYecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBIO POCCHUUCKONW TPAKJAHCKOW MICHTUYHOCTH, YBAXKEHHUS K TMPONUIOMY U HACTOSIIEMY
POCCHUMCKOM MAaTEMAaTHKH, LIEHHOCTHBIM OTHOIIEHUWEM K JOCTVMIKEHHUSIM POCCHMCKUX MATEMATUKOB M POCCUMCKOU
MaTeMaTH4eCKOM IIKOJIbI, K UCIIOJIb30BAaHUIO 3TUX JOCTHKEHUN B P yTUX HAyKaX, TEXHOJIOTHUX, chep ax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUA:

OCO3HAHHEM JIyXOBHBIX LEHHOCTEH pPOCCHIICKOTO Hapona; c(hOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,

THYECKOTO TIOBEICHHUS, CBS3AHHOTO C TMPAKTUYCCKUM TPUMEHEHHEM JOCTIKEHUN HAYKd M JCSITEIbHOCThIO YUEHOTO;
OCO3HAaHHMEM JIMYHOTO BKJIa/1a B IOCTP OCHUE Y CTOMYUBOTO Oy TYIIIETO.
ICTeTHYECKOEe BOCIIUTAHME:



ACTETUYECKUM OTHOUIEHUEM K MHUPY, BKIIOYas ICTETUKY MAaTEeMaTHYECKMX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad,
P ELIEHUM, paCCYKAECHUN; BOCIPUUMYHUBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM P a3JIUYHbIX BUOB UCKYCCTBA.

Dusnyeckoe BOCIUTAHKE:

c)Op MUPOBAHHOCTHIO YMEHHUS MPUMEHSATh MATEMAaTHUECKHE 3HAHUS B MHTEpEcax 3/I0pPOBOrO U O€30MacHOro oopasa
KU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0pOBbIO (340pOBOE MUTaHHUE, COATIAHCUPOBAHHBIM pEXUM 3aHITHA U
OTHbIXa, peryasipHas Qu3nueckas aKTHUBHOCTH); (DM3UUECKOTO COBEPIICHCTBOBAHUS, NPH 3aHATHUAX CIOP TUBHO -
030POBUTEIIBHOU IEATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHUEM LIEHHOCTH TPYJIOII00US; UHTEPECOM K Pa3IMUHbIM cepaM MpodeccnoHaaIbHOM
JeSITEIbHOCTH, CBA3aHHBIM C MAaTeMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOp Oymyiieit
npodeccu U PeaNr30BbIBATh COOCTBEHHBIC JKU3HEHHBIE IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYECKOMY
00pa3oBaHMI0O U CaMOOOPA30BaHUIO HAa MPOTDKEHUH BCEH KU3HHU, FOTOBHOCTHIO K AKTUBHOMY YYaCTUIO B PpelICHUU
IIP AKTUYECKUX 3a/1a4 MAaTEMaTHYE€CKOW HAIIPABJICHHOCTH.

JIKOJOTrMYECKOEe BOCIIUTAHHE:

cop MUPOBAHHOCTHIO IKOJIOTHMIECKON KyJIbTypbl, HOHUMaHUEM BIUSHUS COLMATbHO-OKOHOMUYECKUX MPOIIECCOB Ha
COCTOSIHME TPHUPOJHOM M COUMATBHOW Cpelpl, OCO3HAHMEM IIOOAJHHOTO XapakTepa OJKOJOTMYECKHX MpoOeMm;
OpHEHTALlUEl Ha TPUMEHEHHWE MaTEeMAaTHYEeCKUX 3HAHUW Ui pelleHus 3ajJady B 00JacTu OKpY’Kalomled Cpefsl,
IUTAHUP OBAHUS ITOCTYIIKOB M OLICHKU UX BO3MOYKHBIX ITOCIEACTBUN JJ151 OKP YIKAFOILEH CP €IbI.

IleHHOCTH HAYYHOI'0 IO3HAHUSA:

C()OpMHUPOBAHHOCTBIO MHMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSl HAYKH U
OOLIECTBEHHOW MPAKTUKH, MOHMMAHUEM MAaTEMaTUYECKOW HayKu Kak cepbl UeTOBEUECKOU AESITeNbHOCTH, JTAlloB €€
Pa3BUTHS U 3HAUUMOCTHU JUISl PA3BUTHS LMBWIN3ALUU; OBIIAJICHAEM SI3BIKOM MAaTEMAaTUKU U MAaTEMAaTHYECKOU KyJIbTypOHr
KaK CpEICTBOM IIO3HAHMA MMpA; TOTOBHOCTBIO OCYILECTBIATH IPOEKTHYIO M MCCIENOBATEILCKYIO JESITEIbHOCTD
VHUBUYaJIbHO U B TP YIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI



MeranpeaMeTHble pe3yJibTaTbl OCBOEHHUS NporpaMMbl y4yeOHOro mnpeamera «MarTemaThka» XapakTepH3YITCs
OBIIAJICHUEM YHUBED CATbHBIMU HO3ZHABAMETbHBIMU OCLCMBUAMU, VHUBEPCANbHBIMU KOMMYHUKAMUBHLIMU OeliCMEUIMU,
VHUBEP CANbHBIMU P E2YIAMUBHLIMU OEUCMBUAMU.

1) Vuueepcanvnovie nonasamenshvle oeticmausi, obecneuusarom opmuposarue 6a306blx KOSHUMUBHBIX NPOYECCO8

obyuarowuxcs (0ceoeHue Memoo08 NO3HAHUSA OKPYIHCAIouje20 Mupd, NpuUMeHeHUe JA0SUYECKUX, UCCAe008amenbCKUX
onepayuil, ymenuti pabomamao ¢ ungopmayueti).
Bba3oBbleJornyeckue 1ecTBYA:

BBISIBISATh M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH MATEMATHYECKUX OOBEKTOB, MOHITHM, OTHOIICHHI
MEXKIYy TMOHSATHSMU; (OPMYITUPOBATH OMNpENeTeHUs TMOHITHI, YCTaHABIMBATH CYIIECTBEHHBIA MpU3HAK
KJIacCU(PUKAIK, OCHOBaHUS 1J1s1 000011IEHHS U Cp aBHEHMSI, Kp UTEPHUH TP OBOJUMOT0 aHAJIH3a;

BOCIPHUHUMATh, (OPMyJIUpPOBATh U TMPEOOPa3OBBIBATH CYXKIEHUS: YTBEpAUTEIbHbIE M OTpHULATEIbHBIE,
eIMHUYHbIE, YACTHBIE U OOIINE; yCIOBHBIE;

BBISIBIISITh MAaTEMATHYECKHE 3aKOHOMEP HOCTH, B3aMMOCBSI3HM U TIPOTUBOP €UMsl B (paKTax, TaHHBIX, HAOIIOMECHUSX U
YTBEP )KACHUSAX ; TIP €71araTh Kp UTEPUH [T BBISIBJICHHUS 3aKOHOMEPHOCTEN 1 P OTUBOPEYUMH;

JenaTh BBIBO/ABI C MCHOJB30BAHUEM 3aKOHOB JIOTMKM, JEHyKTUBHBIX W WHIYKTHBHBIX YMO 3aKIHOUYEHHM,
YMO3aKIIFOUEHUH 110 aHAJIOTHUH;

NPOBOAUTH CAMOCTOSITENBHO JIOKA3aTeIbCTBA MAaTEMATUYECKMX YTBEPKIECHUU (MpsIMbIE WM OT MPOTHUBHOIO),
BBICTpAaNBaTh apTyMEHTAIUIO, TP UBOJUTH MPUMEPHI U KOHTPIP UMEPbI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBO/IbI;

BbIOMpaTh croco0 pelieHust yueOHoM 3a1auM (CpaBHMBATh HECKOJIBKO BapHAHTOB pEIIEHUS, BbIOMpaTh HauboJiee
NOAXOSIIIUN C yYETOM CAMOCTOSITENBHO BbIJIETIEHHBIX KP UTEPUEB).

ba3oBble ucciaenoBaTeIbCKHE I[CﬁCTBHH:

UCMOJIb30BaTh  BOMPOCHI KaK HCCIENOBATENbCKUI HMHCTPYMEHT TO3HaHuWs; (OpPMYIHMpPOBAaTH  BOIPOCHI,
(¢uKcHpyIOIMe TPOTHBOpEYHE, NpoOIeMy, yCTaHaBIMBAaTh HCKOMOE M JaHHOE, (OpMHPOBAaTh THIIOTE3Y,
apTryMEHTUPOBATh CBOIO MO3UIINIO0, MHEHUE;



NP OBOAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA IKCHEPUMEHT, HCCIIEIOBAHUE MO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEMaTUUECKOrO OOBEKTa, SIBICHUS, MPOIECcca, BBIIBICHUIO 3aBUCUMOCTEM MEXIy OOBEKTaMH, SIBICHUSIMHU,
P OLIECCAMU;

CaMOCTOSITENbHO (opMyJIHpoBaTh OOOOIIEHUS M BBIBOJBI MO peE3yJbTaTaM NPOBENEHHOTO HAOMIO/ICHUS,
UCCIIeI0OBaHMsI, OLICHUBATH JJOCTOBEPHOCTH IOy YEHHBIX P €3YJIbTaTOB, BHIBOIOB M 0000IIEHUH;

NP OTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEATIONIOKEHHUS O €r0 Pa3BUTHH B HOBBIX
YCIOBUSX.

Pa6ora c ungopmanueii:

BBISBJIATH ACPHUITUTHI HHPOP MallUH, TAHHBIX, HEOOXOJTUMBIX JIJI OTBETA HA BOTIP OC U JIJIS P CIIICHUS 3a/1a4H,
BBIOMpaTh MH(POpPMAIMIO W3 HMCTOYHUKOB PAa3JWYHBIX THUIOB, AaHATW3HUPOBATh, CHUCTEMAaTU3UPOBATH U
UHTEP P €TUPOBATH MH(OPMAIIHIO P A3TUYHBIX BUOB U (DOPM Mp €CTABICHUS;

CTP yKTYPHUPOBATh HHPOP MAITUIO, TIP JICTABIIATD €€ B Pa3IMIHBIX (hopMaX, HILTIOCTPUPOBATH I'p ahpUIECKH;
OIICHUBATH HAJIEKHOCTh MH(POP MAIIUU TTO CAMOCTOSITENIHFHO CHOP MYJIUPOBAHHBIM KP UTEPUSIM.

2) Yuueepcanvuvie KoMMyHUKamugHwvle Oelicmeus, 00ecneyusaom CcEOpMUpOBAHHOCMb COYUATLHBIX HABLIKOG
obyuarowuxcs.
OOwmenne:

BOCIPHUHUMATD M (POPMYJIMPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMH U IIETSIMU OOIICHHUS; SICHO, TOYHO,
TPaMOTHO BBIPAXaTh CBOIO TOUKY 3P €HUS B YCTHBIX M MMCBbMEHHBIX TEKCTAX, JABATh MOSCHEHUS 110 XOAY P CLICHHUS
3aJ1a4¥, KOMMEHTHPOBATH ITOJIY YEHHBIH P €3YyJIbTaT;

B XOJ€ OOCYXXAEHMs 3aJaBaThb BOIPOCHI MO CyHIECTBY OOCY’KIAeMOW TeMbl, NMPOOIEMBbI, pelaeMoi 3aJauy,
BBICKA3bIBATh WJICW, HALICJICHHBIC HA TMOUWCK PEIICHMS; COMOCTABIATh CBOM CyXACHHUS C CYXICHUSIMH IPYTHX
YYaCTHUKOB JIHMajiora, OOHapyX UBaThb pa3jMuve€ U CXOJCTBO IMO3ULIMN; B KOPpEKTHOM (opme (opMyaupoBaTh
pa3HOIJIacHs, CBOU BO3P &KECHUS;

NP €ICTaBIATh PE3YIbTATHI PEUICHUS 3a4aUHt, SKCIIEp UMEHTA, UCCIIe0BAHUSA, POEKTA; CAMOCTOSITEILHO BHIOMPATh
(dbopMaT BBICTYIUIEHHS C YUETOM 3a]1a4 P €3EHTALIMK U OCOOEHHOCTEN ay IUTOPHUH.

CoTpyaHu4ecTBo:



MOHMMATh M WCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOM W WHIMBUIYAIBHOW PabOTHI MPU PEIICHUU y4EOHBIX
3a/a4; TNPUHUMATL II€JIb COBMECTHOM JESATENIBLHOCTH, IUIAHUPOBATH OpPTaHM3AIMI0 COBMECTHOW pabOoThI,
pacopenensaTh BHIbI pabOT, JOTOBApMBATHCSA, OOCYXXIaTh NPOILECC W PE3yIbTaT padOThl; 0000IMIaTh MHEHHS
HECKOJIbKHX JIFOACH;

y4acTBOBaTh B TPYMIOBBIX (Popmax paboTel (0OCyX IeHHs, OOMEH MHEHHM, «MO3rOBbI€ IITYPMBI» U HHBIC);
BBITIOJTHATh CBOKO YacCTh pabOThI M KOOPJIWHHUPOBATH CBOU JICUCTBHS C JPYTHMMH YICHAMHA KOMAaHIbI; OIICHUBATH
Ka4eCTBO CBOET0 BKJIaJ1a B OOITHH ITP OAYKT IO KPp UTEP UsiM, CDOPMYJIMPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHUCTBHS.

3) Vuusepcanvhole pezyiamuennle oelicmaus, 00ecneuuéaom Gopmuposanue CMbiClo6blX YCMAHOB0K U HCUSHEHHBIX
HABBIKOB IUYHOCINU.
Camoopranuszanms:

COCTaBJIATH [IaH, AJITOPUTM P ELICHHUS 3a]]a4H, BBIOUPATh CIOCO0 p EIICHHUS C y4ETOM UMEIOIINXCS PECYP COB U
COOCTBEHHBIX BO3MOXHOCTEH, ap TYMEHTUPOBATh M KOP PEKTUPOBATH BAPUAHTHI P ELICHUH C y4ETOM HOBOM
UHPOP MALUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU I103HABATEIHHOU pe(IEKCMM KaK OCO3HAHUS COBEPIIAEMBbIX JEHCTBUNA U MBICITUTEIbHBIX
NP OIIECCOB, MX PE3YJIbTATOB; BIAACTh CIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIS Tporiecca U pe3yibTaTa
pElIeHU MaTEMAaTHYECKOM 3a1a4H;

TP €ABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU P EIIICHUU 33]1a4M, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTD
Ha OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAWICHHBIX OIHOOK, BBISIBICHHBIX TP yIHOCTEH;

OIIEHWBATh COOTBETCTBHUE P E3yJbTaTa IENU U YCIOBUSIM, OOBSICHATh MPUYUHBI JTOCTHKCHHSI WIH HEIOCTHKEHUS
P E3YJIBTaTOB JIEATEIBHOCTH, HAXOJIUTh OIIMOKY, JaBaTh OLICHKY MP HOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIbTATbI

10 KJIACC

OnepupoBarh NOHATUAMHU: TOUKA, [P AMas], ITIOCKOCTb.



[IpuMeHsTh aKCHOMBI CTEP EOMETPUU U CIIEJICTBUS U3 HUX NP U P ELIEHUHN '€0M TP MUECKHX 3a]1a4.

Omnep upoBaTh MOHATUSMMU: APATIIETBHOCTD U NEP NEHIUKYJISIPHOCTD P SIMBIX U IJTIOCKOCTEH.

Kiaccuduimp oBaTh B3aMMHOE P aCTIOJI0KEHHUE P SIMBIX U INTOCKOCTEH B IP OCTPAHCTBE.

OnepupoBaTh NOHATUSIMU: JIByTPAaHHBIN yTroJl, TpaHU ABYTPAHHOTO yIja, peOpo JBYTPAaHHOTO YTJIa; TUHEHHBIN yroi
JBYT'PaHHOI0 yIJia; TpayCHas Mepa IByTpaHHOI O yIia.

OmnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIMYKJIBIH MHOTOTPAHHUK, AEMEHTH MHOTOTPAaHHHKA,
P aBIJIBHBI MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIE BUIbI MHOTOTPaHHHUKOB (ITUP aMU/1a; TIP U3Ma, TIP sSIMOYTOJIbHBIHN MapajuieNenune, Ky0).

KnaccupuiupoBats MHOTOTpAaHHUKH, BBIOMpas OCHOBAaHUSA I KiacCUpUKAalMKU (BBIMYKIbIE W HEBBIMYKIbIE
MHOTOT'PaHHUKU; TIP ABUJIbHBIE MHOT'OTPAHHUKH; ITP SIMbIE X HAKJIOHHBIE P U3MBbI, TIapaJljiesIeune Ibl).

OnepupoBarh MOHATHIMU: CEKYI1asl IUTOCKOCTh, CEUEHUE MHOTOI'PaHHHUKOB.

OOBICHATD NP UHLIUIIBI TOCTP OCHUSI CEU€HUH, UCTIOJIb3Y I METO/I CIIE/IOB.

Ctpouth CceyeHHs MHOTOTPAHHUKOB METOJIOM CJI€IOB, BBINONHSATH (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PHUCYHKOB
P OCTBIX O0BEMHBIX PUTYD: BUJI CBEP XY, COOKY, CHU3Y.

Pemath 3a1aun Ha HAXO0XJACHHWE MEOMETPUUECKUX BEIMYMH MO 00pa3liaM WM aJroputMam, MpUMEHss] U3BECTHbIC
aHAJIUTUYECKHE METOJIbl IPU PEIICHUN CTAaHAAp THHIX MATEeMAaTHUECKUX 33]a4 Ha BBIYMCICHHE PACCTOSTHUM MEXIY ABYMS
TOUYKaMHU, OT TOUKH 10 TP AMOM, OT TOUKH JI0 TNIOCKOCTH, MEXKAY CKP CIIUBAIO0 IIIUMUCS TP IMBIMHU.

Pemate 3a1aun Ha HAaXOXJICHUE FEOMETPUUECKUX BEIMYMH MO 00pasliaM WIM ajropuTMam, MpUMEHssS HU3BECTHbHIC
AHAIUTUYECKHE METOAbl MpPH pEIIEHUH CTAaHAAPTHBIX MATEMATUYECKMX 3aJad Ha BbIUKMCICHUE VYIJOB MEXIY
CKP EIIMBAOLIUMUCS TP SMBIMH, MEXK]TY TP AMOM U TTOCKOCTBIO, MEXKY TIOCKOCTSIMH, IBYT'PAHHBIX YTJIOB.

Bpraucnsate 00bEMBI M TUIONIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, MUpaMKJIa) C MpUMEHEHUEM (POopMyI;
BBIYUCIISITH COOTHOIIEHUS MEXTY IO SIMU [TOBEP XHOCTEN, 00BEMaMU 110 JOOHBIX MHOTOIPaHHUKOB.

OnepupoBaTh TOHSATUSIMU: CUMMETPUSI B TNPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTh CHUMMETPUH; LEHTP, OCh U
IUIOCKOCTh CHMMETP MU (DPUTYP BI.

N3Bnekath, mpeoOpa3oBbIBATH U MHTEP P ETUPOBATH MHPOPMALIUIO O MPOCTPAHCTBEHHBIX T'€OMETP MUECKUX (pUrypax,
P €/ICTaBJICHHY IO HA Yep TeXKaX U pUCYHKAX.



[IpuMeHsTh reoMeTp uuecKue (PaKThl ISl PELISHHs] CTEP COMETP MUECKUX 3a/1ay, Ip eMOoJIaratoiuX HECKOIbKO I1aroB
peEllIeHNs, €CIIN yCIOBUS TP UMEHEHUS 3a/1aHbl B SIBHOU opMe.

[IpuMeHATs MPOCTENIINE IMPOTPAaMMHBIE CPEACTBA M NMEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPH PEIICHUA
CTEp €OMETP MUECKUX 3.

[IpuBOANTE NPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPHPOJIE U KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB
TE€OMETP UM B KCKY CCTBE.

[IpyMeHSATh MOJYYEHHBbIE 3HAHWSA HAa MPAKTUKE: AHATIM3MPOBATh PEAIbHBIE CUTYyallMd W NPUMEHATh W3Yy4YEHHbIC
MOHATUS B TIPOILIECCE TMOMCKA PEIICHHUS MaTeMaTH4YeCKH COpPMYITHUPOBAHHOW MPOOIEMbI, MOJAEIUPOBATH P eEaTbHbIC
CUTyallud Ha SI3bIKE T'€OMETPHUH, HUCCIEA0BATH MOCTPOEHHBIE MOJEIU C HMCIOIB30BAHMEM TI'€OMETPHMUYECKUX TOHATHI U
TEOp eM, arnmnapara ajreophbl; p emarh Ip aKTHYECKUE 3a]1a4H, CBA3aHHbIE C HAX0KEHUEM T'€OMETP NUECKUX BETUUHH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (mudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NpPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 B 10
BCICHHC B CTCPCOMCETPHIO https://m.edsoo.ru/1c209e37
5 [IpsAMBI€E ¥ INIOCKOCTH B IIPOCTPAHCTBE. 12 1 bubmuoteka [IOK
[TapamienbHOCTb IPAMBIX U INIOCKOCTEN https://m.edsoo.ru/1c209e37
3 IlepneH IMKYISPHOCTD MPSIMBIX U 12 bubmuoteka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
Bbu6nunoreka [JOK
4 VYrusl MeXAy NPSAMBIMHU U IIJIOCKOCTSIMU 10 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
5 M 11 1
HOTOTPATHIIEH 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

OO6bEMBI MHOTOTPaHHHUKOB

Bbu6nunoreka [JOK
https://m.edsoo.ru/1c209e37

IToBTOpEHME: CEUEHU S, pACCTOSHUS U YIJIbI

bubnuoreka [JOK
https://m.edsoo.ru/1c209e37

OBLIEE KOJIMYECTBO YACOB 10 ITPOI'PAMME

68
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HOYPOYHOE INVTAHUPOBAHMUE

10 KUJIACC
KosuvecTBO yacos JJIeKTPOHHbIE
Ne Hara nu@ppoBbIe
Tema ypoka Kontpoabneie | Ilpakruueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeibHbIe
padoThI padoThI
pecypcsbl
OCHOBHBbIE ITOHATHUS CTEPEOMETPHUU
TOYKa, IPsIMasi, IMIOCKOCTb,
npoctpancTBo. [IpaBuna
bu6mmorexa [JOK
1 M300paKeHUS HAa pUCYHKAX: 1
N https://m.edsoo.ru/aecc77cd
M300paKEHUS TIIIOCKOCTEH,
MapaJijIeNIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTpE3Ka
[TonsTus: nepecekaronmecs
bu6nmmorexka [JOK
2 MIJIOCKOCTH, TTEPECEKAIOIINECS MpsMas 1
https://m.edsoo.ru/2d8a9c99
U TIJIOCKOCTh
3HAaKOMCTBO C MHOT'OTpaHHUKaMH,
n300pakeHe MHOTOTPaHHUKOB Ha bubmmoteka [{OK
3 1
pUCYHKaX, Ha IIPOCKLIHOHHBIX https://m.edsoo.ru/db685e73
gepTeKax
HauanbHbie cBefeHus o Kyoe u
R bu6nmmoreka [JOK
4 nUpaMue, X pa3BEPTKU U MOJIEIH. 1
https://m.edsoo.ru/a6395%d
CedeHnsi MHOTOTPAaHHUKOB
[Tonsarue 06 akcuOMaTHYECKOM
Bbu6nuorexka [JOK
5) MMOCTPOCHUHU CTEPEOMETPHUH: AKCHOMBI 1
https://m.edso0.ru/b30dff38
CTEPEOMETPHUU U CIEJICTBUS U3 HUX
bubmmoreka [JOK
6 [TonsTHE 00 AKCHOMATHYIECKOM 1 B

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
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IMOCTPOCHUU CTCPCOMECTPHHN: aKCUOMbI
CTCPCOMCTPUHU U CIICACTBUSA U3 HUX

Bzaumnoe PacCIIOJIOKCHUC TTPAMBIX B
MMpOCTPaHCTBEC: NICPECCKAOIINCCA,

bu6nuorexka [JOK

7
MapajuiebHbIE U CKPEIIHBaIOIIN eCs https://m.edsoo.ru/Occ5céfe
psIMbIC
[TonsiTre 06 akCMOMATHYECKOM
8 MTOCTPOEHUH CTEPEOMETPUHN: AKCHOMBI bubnrorexa IOK
P P PHH: https://m.edsoo.ru/239c8ch4
CTEPEOMETPHH U CIIEACTBUS U3 HUX
[TapannenbHOCTh NMPSMBIX U
MIJIOCKOCTEH B TPOCTPAHCTBE:
9 napasuiebHbIC 111) SIMII)ale B bubmorexa LIOK
p p . https://m.edsoo.ru/65c6b106
MPOCTPAHCTBE; MAapaAJUIETBHOCTD TPEX
MPSMBIX
[TapannenbHOCTh MPSMBIX U
10 IIJIOCKOCTEN B IIPOCTPAHCTBE: bubmuoteka [IOK
[TapannensHOCTE IPAMON U https://m.edsoo.ru/258fc245
MJIOCKOCTH
1 VY116l ¢ COHaNpaBIeHHBIMH bubnuoreka LIOK
CTOpPOHAMH https://m.edsoo.ru/1a2520f6
12 Yron mexay npsiMmbIMu B bubmoreka [JOK
IIPOCTPAHCTBE https://m.edso0.ru/93ad36b3
13 VYroa Mexay npsMbIMHU B bubmmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/eeld19b9
14 [TapaynenbHOCTb IIOCKOCTEM bubmuoteka [IOK
[apajuleIbHbIe IIJIOCKOCTH https://m.edsoo.ru/9f4071b9
b K
15 CaolicTBa mapauieabHbIX MII0CKOCTEH nommorexa O

https://m.edsoo.ru/fe733862
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bubnuoreka IJOK

16 CaolicTBa mapauieIbHbIX TIIOCKOCTEH https://m.edso0.ru/2935a9a0
I N
17 ; pOCTeI/IIJ_;I/Ie Ziozzpagm:m:;me BuGmorexa [IOK
UTYPBI Ha TUIOCKOCTH. TETPAsp, https://m.edsoo.ru/2e18f255
KyO, apajiesenure;y
. bu6mmorexa [JOK
18 I1
OCTPOCHHUE CeHEHHH https://m.edsoo.ru/e504d656
. bubmuoreka IJOK
19 IT
OCTPOCHIE CereHit https://m.edsoo.ru/4a28dc02
KoutponbsHas pabora no teme
20 "[IpsiMbI€ ¥ TJIOCKOCTH B bubmuoreka [JOK
npocrpanctse. [lapannensHocTb https://m.edsoo.ru/1d434dOf
MpAMBIX U IIJI0CKOCTER"
[TepneHMKyJIAPHOCTD NPAMOUN U
21 rmp K I'[rI/I}rII FI)'I HITUK Ijm HBI Bubmmorexa LIOK
OCKOUTH: NEPHCHANKYILIPHEIC https://m.edsoo.ru/ec26fe5d
MpsIMbI€ B IPOCTPAHCTBE
99 [Ipsimbie mapasienbHbIE U bubnunoreka [IOK
MepHeHIUKYISPHbIE K INIOCKOCTH https://m.edso00.ru/9a0a9e56
23 [Ipsimbie mapasienbHbIE U bubnunoreka [IOK
MepHEeHUKYISPHbIE K INIOCKOCTH https://m.edsoo.ru/b19f6a5d
24 [Tpu3Hak neprneH IuKyIIpPHOCTH bubnunoreka LIOK
MPSMON U TIJIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipr3Hak nepneH uKyISIPHOCTH bubnunoreka LIOK
MPSIMOM ¥ MJIOCKOCTH https://m.edsoo.ru/ba545966
%6 [Ipu3Hak neprneHuKyIspHOCTH bubnuoreka LIOK
MPSIMOM U MIJIIOCKOCTH https://m.edsoo.ru/f85bfc46
97 Teopema o npsiMoit bu6mmoteka [IOK

HepHeHHHKyanHOﬁ IIJIOCKOCTH

https://m.edso0.ru/79165d15
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Teopema o npsimoit

bubnuoreka IJOK

28
MEPIEHAUKYIAPHON IITIOCKOCTH https://m.edso00.ru/635c5087
[TeprieH tuKyIsIp M HAKJIOHHBIE!
bub. OK
29 paccTosHUE OT TOYKH J0 MIOCKOCTH, htl/tlpgzr?::gio]j ru/bd3745f8
PacCTOsIHUE OT MPAMOM JI0 TNIOCKOCTH — )
IlepnieH tuKyIsIp M HAKJIOHHBIE!
b K
30 paccTossHUuEe OT TOYKH JIO TUIOCKOCTH, htPtISgE;ngzo]j(r)u 17d18834b
paccTosiHre OT IPSIMOM 10 TIJIOCKOCTH — '
[leprieH TuKyIsIp M HAKJIOHHBIE!
31 paccTosHUE OT TOUKH J0 MIOCKOCTH, 1;56;2?:22:01%1/;3%77 a3
paccTosHUEe OT IPSIMOM 10 MIIOCKOCTH — )
[leprnieH IuKyIsIp M HAKJIOHHBIE!
bub. OK
32 pPacCTOsIHUE OT TOYKH J0 TJIOCKOCTH, h:tl gﬁszlc;:o]j /66 fefadd
paccTosHue OT NPSAMOM 10 TITIOCKOCTH b= '
33 VYTabl B IpOCTPAHCTBE: YOI MEKTY bubnunoreka [IOK
MPSAMOMN U TJIIOCKOCTBEO https://m.edsoo.ru/a5b7b8e3
34 VYTrael B IpOCTPAHCTBE: YT O MEKTY bubmuoreka [JOK
MPSAMOM U IJIOCKOCTBIO https://m.edsoo.ru/dbee22bc
35 JIByrpaHHBIN YroJ1, JUHEHHBIN YT O bubnunoreka LIOK
JBYI'PaHHOIO yrja https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroJ, TMHEHHbIN yTroJ bu6moteka [IOK
JBYI'PaHHOIO yrja https://m.edsoo.ru/5fa0b3ce
[leprieHAMKYIAPHOCTD INIOCKOCTEN : Eu6 OK
37 MPHU3HAK MEPIEeHIUKYISIPHOCTH IBYX momorexa L1
0CKOCTEN https://m.edsoo.ru/c7c777ed
IJIOCKOCTEN
[TepneHaAMKyYJIIPHOCTD MIOCKOCTEM: Bt OK
38 MPU3HAK MEPIICHINKYISIPHOCTH JIBYX noamorexa [l

MJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3



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
https://m.edsoo.ru/ec3e2da3

[leprieHAMKYIAPHOCTH INIOCKOCTEN :

39 MPU3HAK MEePIEHINKYISIPHOCTH IBYX buommorexa [IOK
. https://m.edsoo.ru/ed9e2a8e
TJTIOCKOCTEH
40 Teopema 0 TpEX mepreHIuKyIIspax bubmorera TOK
https://m.edsoo.ru/ba75dc57
41 Teopema o Tpéx mepreHIUuKyIsIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx mepreHuKyIsIpax bubmorexa [HOK
https://m.edsoo.ru/52188a7d
KonTpoasHas paboTa mo remam
43 "[lepnieH TUKYTSAPHOCTD MPSAMBIX U bubmuoreka [JOK
rtockocTei" u "Yrisl MexIy https://m.edso0.ru/9f246736
MPSAMBIMHU U TIIOCKOCTSIMH "
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTpaHHUKA,
44 BBIMTYKJIbIC U HeBLII;yKJILIe Bu6morexa [IOK
~ https://m.edsoo.ru/5b971ef3
MHOTOTPaHHUKH;, pa3BEPTKA
MHOTOTpaHHUKA
45 [Tapannenenunen, NpsIMOYTOJIbHBIN bubnmoreka [IOK
napaJuIeIenuIel U ero CBOMCTBA https://m.edsoo.ru/2d24e873
[Ipusma: N-yronpHas npu3Ma; TpaHu U
46 OCHOBAHHS IPU3MBI; TIpsIMast 1 bubnunoreka [IOK
HAaKJIOHHAs TPU3MBbI; OOKOBasI U https://m.edsoo.ru/b4ad63ad
TMOJTHAsI TOBEPXHOCTh TPU3MBI
[Tiomame 60KOBOI MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTHU IPSIMOU
N bu6nmoreka [JOK
47 MPU3MBI, IJIOUIA/Ib OCHOBAHUI,

Teopema 0 OOKOBOI MOBEPXHOCTH
MPSMOH NTPU3MBI

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



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

[Iupamuaa: N-yronpHas nupamMu/a,
IrpaHu ¥ OCHOBAHWE TUPAMHUIBL;
OOKOBas U MOJIHASA IOBEPXHOCTh
MIUPAMUIBL; IPABUJIbHASA U YCEUEHHAs

nupamuja

bu6mmoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH IIPAaBUIIBHOM

MU PaMUJIBL, TEOpPEMa O MIIOIIAIN
OOKOBOI MOBEPXHOCTH YCEUEHHOM
nmrupamMu Ibl

bu6mmorexa [JOK
https://m.edsoo.ru/074c8865

50

[IpaBUJIbHBIE MHOTOI'PAaHHUKH:
MOHSATHE IPaBUIILHOT O
MHOT'OTpaHHUKa; IPaBUIIbHAS IPA3MaA
Y IIpaBUJIbHAS IUPAMUA; IPABUIIBHAS
TpeyroJibHasl NUpamMmuaa u
MPaBUJIBHBIN TETpadIp; KyO

bu6nuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

IIpaBUIIbHBIE MHOTOI'PAaHHUKH:
MIOHATHE IPaBUIILHOTO
MHOTI'OT'PaHHUKA; IPaBUIIbHAS IPU3MaA
U [paBUJIbHAS IUpAMU/JA; IPaBUIIbHAS
TpeyrojbHas NUPaMUIa v
MPaBUIIbHBIN TETPAdP; KyO

bubmuoreka [JOK
https://m.edsoo.ru/b9e777d9

52

HpCI[CTaBJ'ICHI/IC O MPAaBHUJIBHBIX
MHOT'OI'paHHHUKAX: OKTas1p,
AOACKAs AP U UKOCAdAp.

bubmuoreka IJOK
https://m.edsoo.ru/6cdbecef

53

Boruncnenue 35eMeHToB
MHOT'OTrpaHHUKOB: p€0Opa, JUaroHasu,
yTIIbI

Bbu6nuorexka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomans 60KOBOI MOBEPXHOCTH U

Bu6nuorexka [JOK



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

IIOBEPXHOCTH IIPABUIIBHON

MHUpaMUIbI, TEOpEMa O TIIOIAIU
OOKOBO¥ IMOBEPXHOCTH YCEUEHHON

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

MTAPAMU BT
55 KonTponrsHas paboTa o teme bubnunoreka LIOK
"MHororpaHHUKH" https://m.edsoo.ru/a95f5c04
56 [Tonsitre 06 00bEME bubmorexa [HOK
https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
57 06
PN TPV https://m.eds00.ru/235171b3
. bu6nmoreka [JOK
58 OOweM mupamH eI https://m.edsoo.ru/f47dfefd
N bubmmoreka [IOK
59 OObEm mupavm ! https://m.edsoo.ru/79¢10312
N bubmuoreka [JOK
60 OOBEM MHpaMH b https://m.edsoo.ru/2faadc3f
. bu6nmorexka [JOK
61 OOnEm npH3MbI https://m.edso00.ru/79853608
N bubmuoreka [JOK
62 O0bEm mpu3MEI https://m.edsoo.ru/1e053890
N bubmuoreka IJOK
63 06
PEM TIPHIMET https://m.edsoo.ru/482d3f51
64 KonTponwsHas paboTa o teme bubnunoreka [IOK
"OOBEMBI MHOTOTPAaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, o000IIEHNE
65 CHUCTEMaTU3al U 3HAHU. bubmuoreka [JOK

[TocTpoenue ceuenuii B
MHOTOTpaHHUKE

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



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

[ToBTOpEeHmE, 06001IICHNE
CHCTeMaTH3alHs 3HAaHHUH.

Brruucnenue paccTosHUN : MEXTY bubmuoreka [JOK
66 . 1
JIBYMS TOUKaMH, OT TOYKHU JI0 TIPSIMOIA, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TJIOCKOCTH, MEXITY
CKpELIMBAIOUMMUCS MPSAMBIMU
Bbu6nuorexa [JOK
7 n 1
6 TOTOBAs KOHTPOTILHAT padoTa https://m.edsoo.ru/bh9146bc0
[ToBTOpeHue, 0000ImIEHNE
CHCTEeMaTH3aIus 3HAHUH.
BrrunciieHue yriios: Mexy
68 CKpEILIMBAIOIIMMHUCS IIPSIMBIMHA 1 bubmorexa HOK
pett mu p ’ https://m.edso0.ru/56 765e8b
MEXK]Ty IPSAMOM U TIIIOCKOCTBIO,
JBYT'PaHHBIX YTJIOB, YTJI0B MEXIY
MIJIOCKOCTSIMH
OBIIEE KOJIMYECTBO HYACOB I1O 68

[TPOTPAMME



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

YYEBHO-METONYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYHEHUKA

['eomerpus, 10-11 kimaccel/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b. u

1p ., AkuroHepHoe o611ecTBO «I3marensbcTBo «IIpocBenieHney

METOANYECKHUE MATEPUAJIBI IJVIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



