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HOACHUTEJBHAASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «I['eomerpus» 0a30BOr0 ypOBHS s
oOyuatomuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepanbHOTO
rocyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CpeAHEro o0Iero oopasoBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzamnmst mporpaMMbl 00ecrieunBaeT OBJIAJICHHUE KIFOYCBBIMU KOMIIETECHITUSIMH,
COCTaBJISIFOIIIUMU OCHOBY VIS CaMOPA3BHUTHS ¥ HEMPEPBIBHOTO OOpa30BaHUSA,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTHU 00yYarOIIMNXCsl.

HEJU U3YYEHUSA YYEBHOTI'O KYPCA

Baxxnocts ydeOHOro Kypca TEOMETPHM Ha YpPOBHE CpPEIHEro OO0IIero
oOpazoBaHusi OOYCIOBJEHA MPAKTUYECKOM 3HAUYMMOCTBHIO METANpPEIMETHBIX U
MPEAMETHBIX PE3YIbTATOB OOYYCHHS TEOMETPUU B HAIMPABICHUU JUIHOCTHOTO
pa3BuTug oOydaronuxcsi, GopMuUpoBaHUS (PYHKIMOHAIBHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUEHUS IPYTUX YICOHBIX TUCIUIUINH. Pa3BuTne y oOydarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUH TEOMETPUUYECKHUX
abcTpakiuii, COOTHOILIEHUH pPEATbHOT0 W HUACATBHOTO, XapaKTepe OTPaKeHUs
MaTeMaTHYECKON HAyKOH SIBJICHHUI 1 TIPOIIECCOB PEaTbHOTO MUPA, MECTE TEOMETPHUU
B CHCTEME HayK W POJIU MAaTEMATHIECKOTO MOJICIUPOBAHUS B HAYYHOM MTO3HAHUH U
B IIPAKTHKE CTIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ Ka4deCTB MBIIUICHUAS, HEOOXOMUMBIX [JIsi aganTalldd B COBPEMEHHOM
oOLIecTBe.

['eomeTpus siBisieTcs OJHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOO€CIeYMBAaeT BO3MOXHOCTb M3yUYEHHS Kak
TUCITUTUTIH €CTECTBEHHO-HAYYHOU HAIMPABIEHHOCTH, TaK M TyMaHUTapPHOU.

Jlornueckoe MbIIUIeHHE, (GOPMUPYEMOE MPU H3YYCHHH OOYyYaroIIMMHUCS
MOHSATUHUHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX yTBEPIKICHUN
B XOJI¢ PCIIeHUsS TEOMETPUUYCCKUX 3aj7a4y, YMEHHE BBIJIBUTATh W OIPOBEPTaTh
THIOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCA TMPH PEHICHUH 3a/ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AesITeNbHOCTH denoBeka. OpueHTamMs 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CcoluaibHOro ObITus, (opMma
OTPaXEHHUS OKPYXKAIOIIET0 MHpA, YCIOBHE YCIEIIHOTO MO3HAHHWA W aKTUBHOTO
npeoOpazoBanus  AeiicTBUTenbHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpa3amu 00bEANHSIET Pa3HbIe BUABI yI€OHOU U TPYIOBOU NE€ATEIBHOCTH, SBISETCS



OIHUM H3 TpO(ecCHOHATbHO BaXHBIX KadyecTB, IOATOMY aKTyajlbHa 3ajada
dbopmupoBaHusi 'y OOydYaromUXCAd MOPOCTPAHCTBEHHOIO  MBINLICHUS KAk
Pa3HOBUJHOCTU OOpPA3HOTO MBIIIJIEHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH M0 MHOTUM HAMPABICHUSM.

[lens ocBoeHust mporpaMMmbl ydueOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 0OyueHHsi — 00IIeo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaromuxcs uepe3 o0ecrneueHre BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BaHUS
CUCTEMATHYECKUX TEeOMETPUYECKUX 3HAHUKW U  JAeUCTBUM, cHenuuuHbIX
r€OMETPUH, BO3MOXXHOCTU  YCIEIIHOTO MPOAODKEHHS  00pa3oBaHUs IO
CIELUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKIATHBIM UCIIOJIH30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpuud Ha 0a30BOM YpOBHE IpeJHA3HAY€Ha s
OOyJaroIuXcst CpeHEN MIKOJIBI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTO 0011ero oopaszoBanusi. Takum 00pa3zom, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJ>KHBI OCBOUTH O0IIIME MaTEMATUYECKHE YMEHUS, CBA3aHHBIE CO
crienuPpuKOl TeOMETPUN U HEOOXOJIUMbIE JJI KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXXHOCTh U3yUYUTh F€OMETPHUIO Oosee riy0oKo, eciu
B JaJbHEHIIEM BO3HHUKHET HEOOXOAUMOCTh B TE€OMETPUYECKUX 3HAHUSIX B
npodeccHoHaIbHOMN AEATEIHHOCTH.

JlocTu:KeHuEe 1ed OCBOCHHS TMpOTrpaMMbl OOECIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3agad. [IpuopuTeTHBIMM 3aJadyaMd  OCBOEHHS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISrOTCS:

e (opMupoBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJbTYphl U OCO3HaHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHHS O MHOTOTPAaHHUKAX U TeJaX BPAIICHUS KaK
0 BROXKHEWIUX MAaTEeMATHYECKUX MOJENSIX, TMO3BOJISIIONINX OMUCHIBATH U
M3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (¢opMupoBaHHME YyMEHHS paclo3HaBaTh Ha YepTEeXkKaxX, MOJECIAX U B
peasbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPAIllCHHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/]ad Ha NOCTPOEHUS HA U300pa’KeHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (QopMupoBaHuE yMEHHUS OINEPUPOBATH OCHOBHBIMH TOHATHSIMHU O
MHOTOTPaHHHUKAX W TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHUE  QITOPUTMAMMU  pEHIEHUS  OCHOBHBIX  THIOB  3aJay;
dbopMupoBaHue yYMEHHSI MPOBOJAUTH  HECIOXHBIE JOKa3aTeIbHbIE
pacCykJIeHus B XOJ€ PpELIEHUs CTEPEOMETPUYECKMX 3adad W 3a7ad ¢
MPAKTUYECKUM COJIEPKAHUEM;

e Ppa3BUTHE UHTEIIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00yUaronmxcs,
MMO3HABaTEIbHONW aKTUBHOCTHU, UCCIEIOBATENbCKUX YMEHUN, KPUTUUHOCTHU
MBIIIICHUS;



e (opmupoBanue QyHKIIMOHATBLHON I'PAMOTHOCTH, PEJIEBAHTHON T€OMETPUH:
YMEHHE Paclo3HABATh NPOSBICHUS FTE€OMETPUUECKUX MOHATHM, 0OBEKTOB U
3aKOHOMEPHOCTEW B PEAJbHBIX KU3HCHHBIX CUTyalUsIX U NPU U3YyUYECHUU
IpYTUX  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH WU
3aKOHOMEPHOCTEH, (hOPMYIHPOBATh UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJENIH, MPUMEHITh OCBOCHHBIM TI€OMETPUYECKUUN
armapar TUIsL peleHus MPAaKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
WHTEPIPETUPOBATH U OLICHUBATH MTOJTYUYEHHBIE PE3YJIbTATHI.

OTanyuTenbHON OCOOEHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKJIIOUYEHHE B KYpC
CTEPEOMETPHUU B HAYAJIE €TO N3YyUECHUS 3a]1a4, PEIIAEMbIX HA YPOBHE HHTYUTHUBHOIO
MO3HAHUS, U OMNpENEeNEHHBIM 00pa3oM OpraHW30BaHHAs paboTa HaAJ HUMHU, YTO
CIIOCOOCTBYIOT Pa3BUTUIO JIOTMUYECKOTO U MPOCTPAHCTBEHHOT'O MBIIUICHUS,
CTUMYJIMPYET NIPOTEKAHUE HHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K NAIbHEUILIEMY
W3YyYECHUIO TIPEAMETA.

[Ipennourenue oTnaércst HArMsAIHO-KOHCTPYKTUBHOMY METOIY OOy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHHS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKOU JEATENBHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX IPEACTABICHUU Y
yYaluXxcs B Kypce CTEPEOMETPHUHN NPOBOAUTCA 3a CUET PELICHUS 3a7a4 Ha CO3JaHHE
MPOCTPAHCTBEHHBIX 0O0pa30B M 3aJa4 Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obpazamu. Coszmanue oOpa3a MPOBOAUTCA C OINOPOM Ha HArJIAJAHOCTh, a
ornepupoBaHue o0pa3oM — B YCIOBUSAX OTBJICUYEHHUSI OT HATJISAIHOCTU, MBICJIEHHOTO
W3MEHEHUS €r0 UCXOIHOTO COAEPKAHMUS.

OcHOBHBIE coaepxkarenibHble JTMHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpasHukn», «IIpsiMble U MIIOCKOCTHA B MPOCTPAHCTBEY, «Tena BpameHus,
«BEeKTOpbI 1 KOOPAUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUM
pacrpenensieTcs He TOJIBKO MO CO/ePKaTeNIbHbIM JJUHUSAM, HO U 110 TOJIaM 00y4YeHUsI
Ha yPOBHE CpPEeAHET0 00111ero 00pa3oBaHuUs.

Conep:xanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTam
OCBOEHHUs paboueil MNporpaMmbl, pachpeieia€HHbBIM 10 rojaM OOy4eHwus,
CTPYKTYpPHUPOBAaHO TakuM 00pa3oM, 4YTOOBl OBJIaJCHUE TE€OMETPUUYECKUMU
MOHATUSAMU U HaBBIKAMH OCYIIECTBIISIOCH MOCIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIOICHUEM TIPUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYATIUCH B
OOIIlyI0 CHCTEMY T€OMETPUUYECKUX MPEJICTABICHUN OOyYarolmuxcs, pacuupsis u
yriry0sisi €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenne reomerpumn orBoaurcs 2 yaca B Hexenro B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa roja ooydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpUU. ToOuka, mOpsiMasl, IIOCKOCTb,
npocTpadHcTBO. [loHsiTne 00 aKCMOMAaTUYECKOM TMOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonokeHue nOpsIMBIX B MPOCTPAHCTBE: INEPECEKArOUIUECs,
napajyieJibHble W CKpemuBaromuecs npsMbie. [lapamienbHOCT NPSMBIX H
IJIOCKOCTEM B MPOCTPAHCTBE: MApAJUICIIbHBIE NpPSIMbIE B MPOCTPAHCTBE;
MApAJIETBHOCTh TPEX MPSMBIX; MAPAILICTBHOCTh MPSIMON U TUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJ MEXAYy MpPAMBIMA B HOPOCTPAHCTBE.
[TapaiuteTbHOCTH MIIOCKOCTEN: MapauiebHbIE INIOCKOCTH; CBOMCTBA MapajlIeIbHbBIX
mockocte. [Ipocreitine npocTpaHCTBEHHBIE (GUTYPBI HA TUIOCKOCTH: TETPa’p,
Ky0, mapasuienenunes]; IOCTPOCHUE CEUEHUH.

[TepneHAUKYISAPHOCTD NMPSIMOM U IIOCKOCTH: NEPIECHANKYISAPHBIE NPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapaUIedbHbIE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMOU H
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[lepneHauKyNsp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TUNIOCKOCTH, MPOEKIHS (GUTYPBI HA TUIOCKOCTh. [lepneHauKyasspHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH IBYX IUIOCKOCTe. Teopema o Tpéx
MEPIEHAUKYJISIpaXx.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOTOorpanHuka. [Ipusma: n-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI, IpsiMas U HAKJIOHHAsl MPU3MBI; OOKOBas U
MOJIHAs MTOBEPXHOCTh MPU3MBL. [Tapamnenenunen, MPAMOYTOJbHBIN
napajiesienune U ero cpoictea. Ilupamupa: n-yronpHas nupamuja, TpaHd H
OCHOBaHHUE MUPAMUbI; OOKOBAs U MOJIHASI TOBEPXHOCTH MUPAMU/IbI; TPABUIIbHAS U
yceu€HHasg nOupaMuaa. OJIEMEHTbl TMpu3Mbl H nupamuabl. [IpaBuiibHBIE
MHOTOTPaHHHUKH: MOHSATHE MPABWIBHOIO MHOIOTPAHHUWKA; MPAaBUJIbHAS MPU3MaA U
MpaBUIbHAS MNHPAMUJA; TPaBWIbHAs TPEYTOJbHAs NUPAMHUAA W TPABUIIbHBIN
terpasap; KkyO. IlpencraBieHue O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTadJp,
noaeka’ap u ukocaxap. CeueHus Mpru3Mbl U IUPAMU/IBL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOWM,
IJTOCKOCTH. DJIEMEHTHI CHMMETPHH B MUPAMUJIAX, TAPAIUICIICTUIIEIAX, TPABHUIBHBIX
MHOTOIPaHHHKAX.



BriuncneHne S1€MEHTOB MHOTOTPAHHUKOB: péEOpa, AuaroHaiud, YrJbL.
[Inomanas OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJI0IIIa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOii Tpu3Mbl. [1noimans
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH TMPABWIHHON MUpPaMHbI, TEOPEMa O
Iomaau yceu€Huoi nupamuasl. [lonsitue 00 o0béme. O0BEM mUpaMuIbl, IPU3MBL.

[TonoOubie Tena B mpocTpaHcTBe. COOTHONIEHUS MEXKIY IUIOIIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

11 KVIACC

TeJia BpalmeHus

Hununapuyeckas MOBEPXHOCT, oOpasyroriue HUAJTMHIPUYECKOU
MOBEPXHOCTH, OCh LWJIUHAPUYECKON TmMOBepXHOCTU. [lunuHIp: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTb, O0Opa3ylolias MU OCh; IUIONIaAb OOKOBOM M MOJHOU
MOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yloline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM nmoBepxHOCcTU. KoHyc: ocHOBaHUE U BepilinHa, oOpa3yromias
1 OCb; TIJIOIa/1b OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBaHMS U OOKOBasi MOBEPXHOCTb.

Chepa u map: meHTp, paauyc, AUaMeTp; IUIONIAJb MOBEPXHOCTH C(EpHI.
B3aumHoe pacnonoxxeHue chepbl U INIOCKOCTH; KacaTelabHas IJIOCKOCTh K cdepe;
TJI0IIAb Cephl.

N3o0paxkeHue Tel BpallleHus Ha MII0CKOCTU. Pa3BépTka UIMHIpa U KOHYCA.

KomOunanuu ten BpalieHust ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OTTUCAHHBIH
okoJio cepsl; chepa, BMCaHHAST B MHOTOTPAHHUK, WU TEJIO BPAILICHHUS.

[Tonstue 00 00béMe. OcHOBHBIEC CBOKCTBA 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJILHOTO TMapajuieienumnena M ciencteuss u3 He€. OO0bEM IuIMHIpA,
KoHyca. O0BEM 11apa U MmIomaab chepsl.

[TonoOubie Tena B mpocTpaHcTBe. COOTHONIIEHUS MEXKIY IUIOIIAIIMHU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TEI.

Ceuenus munHApa (IapajuiebHO U MEPIEHANKYISIPHO OCH), CEUCHUs KOHYyCca
(mapajuienbHOE OCHOBAHMIO U MPOXO/IAIIEE YEPE3 BEPIIUHY ), CEUEHUS 11apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha miockocTu U B mpocTpaHcTBe. CloKEHUE U BEIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopam. [lpaBuiio mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
NPUMEHEHUEM TpaBWJl JEHUCTBUI C BekTtopaMu. I[IpsMoyrosibHasi cucreMa
KoopAuHAT B mpocTpaHcTBe. Koopaunatel BekTopa. lIpocreitmne 3amaun B
KOOpAMHATax. YTrojl Mexay BekTopaMu. CKalIsipHOE MNPOU3BEIEHHE BEKTOPOB.



Brruncnenue YIJI0B MEXKAY INMPAMBIMHU U IINIOCKOCTAMMU. KOOpI[HHaTHO-BeKTOprIﬁ
MCTOA IIPU PCIICHUHU I'COMCTPUICCKHUX 3aaa4.



INJIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pE3YyJbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapakTepUu3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMKU 00YUYaAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUHUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI WU Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBUM C HX
(YHKIUSMY 1 HA3HAUYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOM UICHTUYHOCTH, YBOXKEHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUHUCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIbI,
K HCIOJIb30BAaHUIO 3TUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTE! POCCUNCKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHUYECKOTO TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUI HAyKHU U JIEITeIIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYas ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHU, pacCyXACHUN; BOCIPUUMUUBOCTHIO
K MaTEMaTUYECKUM acTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS NPUMEHATh MAaTEeMaTUYECKUE 3HaHUS B
HHTEpEcax 3J0pPOBOT0 U 0€30MMacHOTro 00pa3a KH3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pPOBbIO (30pOBO€ MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUN U
OTZbIXAa, peryJiapHas puznueckas akTUBHOCTS); PU3UUYECKOT0 COBEPIIIEHCTBOBAHUS,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO.

TpynoBoe Bociutanme:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pa3nmuuHbM  cpepam  MPOodEeCCHOHATBHOM  NESITENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIE >KU3HEHHbBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEM KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

JKOJIOTHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTBIO JKOJOTUYECKON KyJNbTYpbl, MOHUMAHUEM BIHUSHUS
COLMAIBHO-?)KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOW U COLMATIBHOU
Cpelbl, OCO3HAHMEM TJO0AJIBHOTO XapakTepa JKOJIOTUYECKUX MpoOieM;
OpPHEHTALIMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHWUW U1 pELICHUs 3a7ay B
00J1acT OKPY>Karolel Cpe/ibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCIIEICTBUN I OKPY>KAIOIIEH CPEIbI.

I{leHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, MOHUMAaHUEM
MaTeMaTUYECKOW HayKh Kak cdepbl uenoBeYeCKOW MesTeNbHOCTH, 3TAloB €&
pa3BUTUS W 3HAYUMOCTH JUISl Pa3BUTUS LIMBWIM3ALMU; OBJIAJCHHUEM S3BIKOM
MAaTEMATUKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBJISAITH MPOCKTHYK) W HCCIEHOBATEIBCKYIO IEATEIbHOCTD
VHJIVBUIYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeMeTHBIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelicmeUus MU, YHUBEPCANbHbIMU PecYAAMUBHBIMU OeUCTBUIMU.

1)  Vuusepcanvmuvie = no3znaeamenwvmvle  Oeticmsusi,  obecneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 obyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL  OKPYXHCAlowe2o0  Mupa,  NnpumMeHeHue  JIo2UYeCKUX,
uccne008amenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

Bba3oBble jioruyeckue AeiicTBUA:

e BBIABISITh U XapaKTEPHU30BATh CYIECTBCHHBIE TIPU3HAKA MAaTEMaTHUYECKHUX
O00BEKTOB, TOHSATUN, OTHOMIEHWHA MEXKIy TMOHATHIMH; (OPMYITUPOBATH
OTIpENeICHUs]  MOHSATWW; YCTaHABIMBATH CYIICCTBEHHBIM  MPHU3HAK
KiaccuuKaluu, OCHOBAaHUS NJii OOOOIIEHUS U CPABHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OopMyIHpOBaTE U MPEOOPA3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, €AMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3U U
npoTuBopedrss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX;
npeiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEH M TPOTUBOPEYHIA,



e JI€NIaTh BBIBOJIBI C HCIIOJH30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX WU
WHYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e TPOBOJIUTH CaMOCTOSITETTLHO JI0OKa3aTeIbCTBa MaTeMaTHYeCKUX
YTBEPKJIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOJUTHh MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATH Ccroco0 pelleHus ydyeOHOW 3ajauyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlIEeHMs, BHIOMpPATh HaubOoOJIee NOAXOIAIUNA € Y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejibckue AeicTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIIUpoOBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHUBOpEUHE, MpodieMy,
yCTaHaBJIMBaTh HCKOMOE€ H  JaHHOe, (OpMUpOBaThH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e TIPOBOJIUTH CaMOCTOSITENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT,
HCCIIEIOBAHUE T[I0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYE€CKOIO
00beKTa, SBJICHUS, TMPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00bEKTaMH, SIBJICHUSMHU, IPOLIECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH OOOOIIEHHS U BBIBOJABI MO pe3ysibTaTaM
MPOBEJIEHHOTO0 HAOJIOJIEHUS, HCCIIE0BaHuUs, OLEHUBATh JI0CTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIIEHUI;

e TMPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE MpOllecca, a TAKXKE BBIJIBUTATh
MPEOIIONKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaunmeii:

e BBISBIATH A€PUIUTH HHPOPMALINH, TAHHBIX, HEOOXOUMBIX JJIsl OTBETA Ha
BOIIPOC U JJIsI pEILICHUs 3a]1auu;

e BbpIOMpaTh HWHGOPMALMIO U3  UCTOYHUKOB  PA3JIMUHBIX  THIIOB,
aHaJIU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAILIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpECTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, TPEACTABIATh €€ B pa3IU4HbIX (popMax,
WJUTIOCTPUPOBATH rpaduuecKu;

e OIICHUBATH HaJIEKHOCTD uHopMaru 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

2)  VHueepcanvuvie KOMMYHUKamueHuwvle Oelicméus, 0Oecneyusaom

coOpMUpPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUWUXCHL.

Oo0wenue:

e BOCHPUHUMATH U POPMYITUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUIMU
U 1e1sIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, aBaTh MOSCHEHUS IO XOJYy PEIICHUS
3a7a4i, KOMMEHTUPOBATh MOJYYCHHBIN PE3YIIbTAT;

B X0J1€ 00CYKJI€HUs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMOU TEMBI,
po0JieMbl, pelaeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIIEJICHHbBIE Ha TTIOUCK
pEILICHUsSI; COMOCTAaBJISITh CBOU CYXKACHUA C CYXICHUSMH JPYTHX
YYaCTHUKOB Juajora, oOHapy>XUBaTh pa3iU4ve U CXOACTBO MO3UIINH; B
KOpPpEKTHOU opme GopMyIUpPOBATh pa3HOTIIACHS, CBOM BO3PAXKEHHUS;
MPENCTABIATh  PE3yJbTaThl  PEHICHUS  3aJayd,  OKCIEPUMEHTA,
HCCIIeTIOBaHUs, TPOEKTA; CAMOCTOSTEIBHO BHIOUPATh (pOpMAT BBICTYILIICHUS
C y4€TOM 3aja4 Mpe3eHTANN U OCOOEHHOCTEN ay TUTOPUH.

CorpyanuyecTBo:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBHUIYaJIbHOU
paboThl MpHU pEelICHUH YYEOHBIX 3aJlay; NPUHUMATH 1€JIb COBMECTHOM
NEATeNbHOCTH, IUIAHUPOBATh  OPTaHU3AlMI0 COBMECTHOW  paloThI,
pacrpenensTh BUIbI padoT, JOroBapUBATHCS, OOCYXAaTh MPOIECC H
pe3ynbTar paboThl; 00001IaTh MHEHUS] HECKOJIBKUX JIIOCH;

y4acTBOBATh B IPYMMOBBIX (popMax paboThl (00Cyk1eHMs, 0OOMEH MHEHHU,
«MO3TOBBIE€ MITYPMbI» W HWHBIC); BBINOJHATH CBOIO YacTh pPabOTHl U
KOOPAMHUPOBATH CBOU JEHUCTBUS C IPYTUMU YJIE€HAMU KOMaH/Ibl; OLICHUBATh
KaueCcTBO CBOET0 BKJaJa B OOMMH MNPOAYKT MO KPUTEPHUSIM,
c(hopMyIHPOBAaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUSI.

3) Vuusepcanvhvie pecynamusnsle oeiicmausi, obecneyusaiom hopmuposarue
CMBLCN0BBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranu3amnus:

COCTaBJISATH IJIaH, aJITOPUTM PEILICHHS 3a/1aui, BHIOUpATh CIIOCO0 pellieHus
C Y4€TOM UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C yUETOM HOBOM
uHpopMaIuu.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMU IIO3HABATEIbHOM pediaekcuH Kak OCO3HaHUs
COBEpULIAEMBIX IEUCTBUH M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIIA/IETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJISI IIPOLIECCA U PE3YIIbTaTa
peleHns MaTeEMaTHIECKOM 3a/1aun;

IIPEABUIETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB IIPH PEIICHUY 3aa4H,
BHOCUTH KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JaHHBIX, HAUJAEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEJIW M YCIOBUAM, OOBACHATH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTATOB JEATEIBHOCTH,
HaXOJIUTh OIHOKY, JaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI
10 KVIACC

OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, IIIOCKOCTb.

[IpuMeHSTh aKCUOMBI CTEPEOMETPUM U CIEJACTBHUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX
U IJIOCKOCTEM.

KnaccupunmpoBats B3aMMHOE pACHOJIOKEHUE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MNOHATUSMH: ABYTPAHHBIM YTroJi, TpaHU JIBYTPAaHHOIO YIJa,
pedpo NBYTpaHHOIO yria; JUHEWHBIM Yroa ABYTPAHHOTO yTiia; rpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIBIHA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIbHBIA MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMuia; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuienenunes, Kyo).

KnaccupunmpoBaTts ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHUS  JUIs
Kiaccupukanuu (BBINYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, MPaBUJIbHBIC
MHOTOTPAaHHUKY; MPSAMbIE U HAKJIOHHBIE TIPU3MBbI, TApaJICIICTIUIEbI).

OnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUN, UCTIONB3YSI METOJ CIIEIOB.

CtpouTh CceueHHs] MHOTOTPAaHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHH3Y.

Pemiath 3a1aun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIIMUUH MO 00pa3laM uin
aIropuT™MaM, NPUMEHSS HW3BECTHbIC AHAIUTHYECKHE METOAbl NpPU pEIICHUU
CTaHJAPTHBIX MaTEMAaTUUYECKUX 3a/1ad HAa BBIYUCIICHUE PACCTOSHUM MEXIy ABYMS
TOYKaMH, OT TOYKM JO MPsAMOW, OT TOYKH JIO0 IUIOCKOCTH, MEXKIY
CKPEIUBAIOIIUMUCS MTPSIMBIMH.

Pemiats 3a1aun Ha HAXOXKJIEHUE T€OMETPUUECKUX BEJIIMUUH MO 00pa3laM Uiu
alropuT™MaM, NPUMEHSS HW3BECTHbIC AHAJIUTHYECKHE METOAbl MpPH pEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKUX 3ajad Ha BBIYUCJICHUE YIJOB  MEXIY
CKpPEIUBAIOIIUMUCS TMPSIMBIMU, MEXKIY TMPSIMOM U  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.

Boraucasate 00bEMBI M TIOIMIAAN TTOBEPXHOCTEH MHOTOIPAaHHHMKOB (MpH3Ma,
MUpaMKJia) C TPUMEHEHUEM (POPMYJT; BRIUUCIATH COOTHOIICHHS MEXK Ty ILTOIIaAsIMU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh NOHSATUSIMHU: CUMMETpPUS B NPOCTPAHCTBE; IEHTP, OCh H
MJIOCKOCTh CUMMETPUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPHUU (DUTYPBHI.

N3BnekaTth, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPECTABICHHYI0 Ha YepTexax U
pUCYHKaX.

[IpumensTh reoMeTpruueckue PakThl IJ1sl pEICHUs] CTEPEOMETPUUYECKHX 3a/1ay,
MPENO0JIAraloIIuX HECKOIBKO IIIarOB PEIICHHUs], €CJIU YCIOBUS IPUMEHEHUS 3a/1aHbI
B sIBHOU (hopme.

[IpuMensTy mpocTeliliie MOporpaMMHBIE  CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBoUTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE U
KU3HU, pACMO3HABATH MPOSIBJICHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMeHsTh MOJTyYEeHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHSITh HU3YUYEHHbIE TOHSATUS B MPOLIECCE IMOUCKA PEIICHUs
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpoOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, UCCIEAOBaTh MOCTPOCHHBIE MOJECIN C
UCIIOJB30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopbl; peniaTh
MPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIIUYHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMU: I[WIMHAPUYECKAs MOBEPXHOCTh, 0OO0Opa3yroliue
IUAJTMHPUYECKON TOBEPXHOCTH; IUIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yroiue
KOHHYECKON MOBEPXHOCTH, KOHYC; chepuueckas MoBEpXHOCTb.

Pacno3naBath Tena BpamieHus (LWIUHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacroiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BhICOTA
CEerMEHTAa; IIapOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boraucnsate 00bEMBI M IUIOMIAAXM  TOBEPXHOCTEM Tel  BpalleHHS,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSIMU: MHOTOTPAaHHUK, BIUCAHHBIN B C(hepy U ONUCAHHBIN
okoJi0 cepsl; chepa, BUCaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHMUS.

BbluncnaTh COOTHOILIEGHUSI MEXIY IUIOIIAIIMHU MOBEPXHOCTEH U O00BEMaMU
MOAOOHBIX TEI.

N3o0paxath u3yyaeMble (QUTYpHl OT PYKH M C MNPUMEHEHUEM HIPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BUJ cBEpXy, COOKY, CHU3Yy; CTPOUTH CEUEHUS TEJl BpaIllCHUS.



N3BnekaTh, HHTEPHPETHPOBATH U MPEOOPa30OBbIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPECTABICHHYI0 Ha YepTexax U
pUCYHKaX.

OnepupoBatTh MOHITUEM BEKTOP B IPOCTPAHCTRBE.

BrInmonHATh JEWCTBUS CJIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHUS BEKTOpPA HA YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00JIa1at0T.

[IpuMeHsTh MpaBUIIO NapajlieNienuneaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, VIOl MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAaHAPHbBIE
BEKTOPBI.

HaxoauTth cymMMy BEKTOPOB U MPOU3BEECHUE BEKTOPA HA YUCIIO, YTOJI MEXKY
BEKTOpaMH, CKaJsipHOE TMPOU3BEJEHUE, PACKIAJbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTh reoMeTpruueckue pakThl 7151 pELICHUs] CTEPEOMETPUUYECKUX 3a]1ay,
MPENOJIaraloIIuX HECKOIBKO IIaroB PEIIeHHUs], €CJIU YCIOBUS IPUMEHEHUS 3a/1aHbI
B sIBHOU (hopme.

Pemiate mpocreiiiiie reoMeTpUyYeCcKUe 3alaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOT'O METOJA.

Pemate 3amaum Ha [0Ka3aTENbCTBO MATEMATHYECKUX OTHOIICHUWA W
HaxO0XXJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM Wiu aifOpUTMaM, MPUMEHSIs
M3BECTHBIE METO/IbI IPU PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKHUX 3ajay.

[IpuMensTy mpocTeililiie MOporpaMMHBIE  CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBoIUTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE U
KU3HU, paCMO3HABAThH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHSATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPeabHBIC
CUTyalldd W TPUMEHSITh HU3YUYEHHbIE TOHSATUS B MPOLIECCE IMOUCKA PEIICHUs
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpOoOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJECIN C
UCIIOJH30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopsl; peniaTh
MPaKTUYECKUE 3a7]a4H, CBA3aHHBIE C HAXO0XKICHUEM T€OMETPUUECKUX BEJIIMUUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3aesioB U TeM
Kontpoubnsie | IIpakTne
n/n NMPOrpaMmMbl Bcero
padoThI padoTsbI
1 BBeneHune B cTepeoMeTpuio 10
) IIpsiMble ¥ TIIOCKOCTH B IIPOCTPAHCTBE. 12 ]
[TapamienbHOCT IPSIMBIX U INIOCKOCTEU
3 [lepneHIUKYISIPHOCTD NMPSIMBIX U 12
IJIOCKOCTEN
4 VYIubl MeXAy NPSAMBIMU U IUIOCKOCTSAMH 10 1
5 MHororpasHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUECHMS, PACCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosnunuyectBo 4yacos
HanmeHoBaHMe pa3ie/ioB U TeM
Ne ni/m KonTtpoabnsie | IIpakTne
NMPOrpaMMbl Bcero
padoThI padoThI
1 Tena BpaieHus 12
2 OOBEMBI TET 5 1
3 BekTopbl 1 KOOpAMHATHI B IIPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001IEHNE, . 1
cucTemMaTu3alus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoTsbI

IIpakTH4eckue
padoTsbI

Jan

u3y

OCHOBHbBIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npoctpancTBo. [IpaBuna
n300pakeHNs Ha PUCYHKAX:
M300paxeHwsI IIIOCKOCTEH,
NapajuIeIbHBIX IPAMBIX (OTPE3KOB),
CepeIuHBI OTPE3KA

ITonsaTHA: MEepecekaromuecs
IJIOCKOCTH, IIEPECEKAIOLIUECS
psiMas U IJI0CKOCTh

ITonsaTHA: nepecekaromuecs
IJIOCKOCTH, IIEPECEKAOLIUECS
psiMasl U IJI0OCKOCTh

3HAKOMCTBO C MHOTOTDaHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha POCKIIMOHHBIX
yepTexax

HavanbeHbie cBeieHUs 0 KyOe u

MpaMue, UX pa3BEPTKU U MOJIEIIH.

CeueHnst MHOTOI'PaHHUKOB




HavanbHbie cBeieHUs 0 KyOe u
nUpaMuze, UX pa3BEPTKH U MOJICIIH.
CeueHnst MHOTOIPaHHUKOB

[Nousatne 06 aKCHOMATHYIECKOM
MMOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

[Nousatne 06 aKCHOMATHYIECKOM
MMOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

[Nousate 06 aKCHOMATHYIECKOM
MMOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

[Nousate 06 aKCHOMATHYIECKOM
MMOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

B3anmHoe pacrnosiokeHue npsMbIX B
IPOCTPAHCTBE: NepeceKaroIuec,
napaJulebHbIC ¥ CKPEIIMBAIOIINECS
npsiMbIe

[TapamienbHOCTD IPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
NapajuleIbHbIC NPSIMBIC B
IIPOCTPAHCTBE; APAJUICIBHOCTD
TPEX NPAMBIX




ITapanienbHOCTh NPSMBIX U
IUIOCKOCTEHN B POCTPAHCTBE:

13 [TapamiensHOCTh IPSIMOU U
IJIOCKOCTH

14 VYTiIBl ¢ COHaNpaBIEHHBIMU
CTOPOHaMU

15 VYron Mexay npsiMbIMU B
IIPOCTPAHCTBE

16 VYron Mexay npsiMbIMU B
IIPOCTPAHCTBE

17 [TapamienbHOCTD INIOCKOCTEH:
napajuiesbHbIe MII0CKOCTH

13 CaoiicTBa napamieabHbIX
IJIOCKOCTEN
IIpocreiine NpoOCTPaHCTBEHHBIE

19 (burypsl Ha MIOCKOCTH: TETPAdIP,
KyO, mapaienenumne;y

20 [TocTpoenue ceuenuit

21 ITocTpoenue ceuenuit
Konrponsnas pabora no Teme

” "[IpsiMbl€ U TUIOCKOCTH B
npoctpanctse. [lapamiensHOCT
IPSIMBIX U IJIOCKOCTEN"
IlepnieHUKyYIAPHOCTD NPSIMOU U

23 IJIOCKOCTH: TIEPIEHANKYJISIPHBIE

IIPSIMBIE B IIPOCTPAHCTBE




24

[IpsiMble napaienbHble U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH

25

[IpsiMble napaienbHble U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH

26

IIpu3Hak nepneHAuKyJISIpPHOCTH
IIPSAIMOM U INIOCKOCTHU

27

IIpu3Hak neprneHaAuKyJISIpHOCTH
IIPSIMOM U INIOCKOCTHU

28

Teopema o psimoit
NEPIEHIUKYIISIPHON IIJIOCKOCTH

29

Teopema o psimoit
MEePIEHIUKYIISIPHON IIJIOCKOCTH

30

Teopema o psimoit
MEePIEHIUKYIISIPHON IIJIOCKOCTH

31

IlepnieHqUKyIsp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT NPSIMOU 10
IIJIOCKOCTH

32

IlepnieHquKyIsp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT MPSIMOU 10
IIJIOCKOCTH

33

IlepnieHqUKysAp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT MPSIMOU 10
IIJIOCKOCTH

34

IlepnieHquKysp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,




paccTosiHue OT MPSIMOU 10
IIJIOCKOCTH

VYIIIBl B IPOCTPAHCTBE: YIOJl MEXIY

35 IIPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHBIN YIoOJI, TMHEHHBIN yIroil
IBYTPaHHOI'O yria

37 JIByrpaHHBIN YroJl, TMHEHHBIN yIroil
IBYTPaHHOI'O yria
IlepneHqUKyIAPHOCTD MIJIOCKOCTEM:

38 IIPU3HAK NEPIEHIUKYISIPHOCTH
JBYX IIJIOCKOCTEM
IlepneHqUKyIAPHOCTD MIJIOCKOCTEM:

39 IIPU3HAK NEPIIEHIUKYISIPHOCTH
JBYX IIJIOCKOCTEM
IlepneHqUKyIAPHOCTD MIJIOCKOCTEM:

40 IIPU3HAK NEPIECHAUKYIIIPHOCTH
JIBYX IIJIOCKOCTEM

41 Teopema o0 TpEX nepHeHAUKYIISIPAx

42 Teopema o0 TpEX nepHeHAUKYIISPAX

43 Teopema o0 Tpéx nepneHANKyIIpax
KonrponsHas padora no remam

44 "[lepnieHAUKYISPHOCTD NMPSAMBIX U

miockocTeil" u "Vl Mexay
IPSIMBIMU U TJIOCKOCTAMHU"




45

IIonsiTHE MHOTOIpaHHUKA,
OCHOBHBIE€ JJIEMEHTBI
MHOT'OI'PAHHUKA, BBITYKJIbIEC U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOTPaHHUKA

46

IIpusma: n-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsiMasi U
HaKJIOHHAsI IPU3MBI; OOKOBasI U
IIOJIHAS TIOBEPXHOCTH IIPU3MBI

47

[Tapamienenunen, IpsAMOYIrOJIbHbII
MapajuieenuIie] U ero CBOMCTBa

48

IInpamuja: n-yrojabHas NUpaMUJa,
I'PaHU U OCHOBAHUE ITUPaMU/IbL;
O0KOBast ¥ IOJTHASL TOBEPXHOCTh
IIMPAaMM/Ibl; IpaBUIIbHAS U
yced€HHas nupamuia

49

[TpaBuIIbHBIE MHOTOTPAHHHUKH:
MOHSITHE TIPaBHIBHOTO
MHOTOTpaHHHKA; IPaBUIIbHAS
npu3Ma U MpaBHIbHAS TUPAMUJIA;
NpaBUIIbHAS TPEYTOJIbHAS TUpaMHIA
U MIPaBWIBHBINA TETpadap; Kyo

50

IIpencrasieHue o MpaBUIBHBIX
MHOT'OTPAHHUKAX: OKTa’p,
JOJIEKadIp U UKOCAMP.

51

CuMMeTpust B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOUKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUH B IUpaMUax,




napajjiejacnurcaax, rnmpaBUJIbHbIX
MHOT'OrpaHHUKax

Briuucienue 21eMeEHTOB

52 MHOTOT'PaHHHUKOB: pEOpa,
JMaroHaNH, YIIIbl
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSMOM

53 MIPU3MBI, TUIOIIA b OCHOBAaHUH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSAMOM TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
[IOBEPXHOCTHU IIPaBUIILHOMN

54 MUPaMU/IbI, TEOPEMA O TUIOINAIH
OOKOBOI TOBEPXHOCTH yCEUEHHON
MTUPaAMUIbI

55 Konrponsnas padora no Teme
"MHororpaHHuku"

56 [TonsiTue 06 00bEME

57 OO0BEM TUpaMHUTIBI

58 OO0BEM TUpaMHUIBI

59 OO0BEM TUpaMUTBI

60 O0BEM TUpaMUIBI

61 O0BEM npu3MBI




62

O0BEM npu3MBI

63

O0BEM npu3MBI

64

Konrponsnas pabora no Teme
"O06BEMBI MHOTOI'PaHHHKOB"

65

[ToBTOpenue, 06001ICHNE
cUcTeMaTu3alus 3HaHUM.
[Toctpoenue ceueHuii B
MHOT'OIPaHHUKE

66

[ToBTOpenue, 06001ICHNE
cUCTeMaTH3alus 3HaHUH.
Beluncienue paccTossHUN: MEXIY
JBYMsI TOUKaMH, OT TOUKHU J10
MPSMOM, OT TOYKH J10 TIJIOCKOCTH,
MEXKy CKPEILMBAKOIIUMHUCS
MPSIMBIMU

67

HToroBasi KOHTpOJbHAsA paboTa

68

[ToBTOpenue, 06001ICHNE
CUCTEMaTU3aLUs 3HAHWUM.
Beluucnenue yrios: MExay
CKpELIUBAIOIIUMUCS IPSIMBIMH,
MEXKIy NPSMOU U IIIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEKIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTH4eckue
padoThI

Jan

u3y

Cdepa u map: ueHrp, paauyc,
JIMaMeTp; TUIOIAAb TOBEPXHOCTH

cepsl

B3aumMHoe pacrionoxxeHue cepsl
U IUIOCKOCTH; KacaTeabHast
IUIOCKOCTB K cepe; mIomaib

cepsl

N3o6paxkenue chepsl, mapa Ha
miockocty. CeueHus mapa

[MunuHapudeckas IOBEPXHOCTb,
o0pa3yromue MWIHHIPHIECKON
MOBEPXHOCTH, OCh

HHHHHHqueCKOﬁ TTOBCPXHOCTU

[unuaap: ocHOBaHUS 1 OOKOBast
MOBEPXHOCTh, 00pa3yroIas U OCh;
[UIOIIAabs OOKOBOI M ITOJIHOM
MOBEPXHOCTHU

N300paskeHne HMIMHAPA HA
mockocTy. Pazeéprka nuimHapa.
Ceuenus nunuHApa (MI0CKOCTHIO,
NapajuIeJIbHON WIN
NEPIEHAUKYIISIPHON OCU
UUAJTUHIPA)




Konunueckas moBEpXHOCTB,
o0pa3yroIre KOHUIeCKOn
MIOBEPXHOCTHU, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,
o0pa3yrolas 1 och; IJIOIAb
OOKOBOH U MOJIHOW MOBEPXHOCTH

Yceu€HHbI KOHYC: 00pa3yronye u
BBICOTA; OCHOBaHUS M OOKOBas
MOBEPXHOCTh

10

N300pakeHne KoHyca Ha
m1ockocTH. PazBéprka koHyca.
Ceuenust KoHyca (IIJIOCKOCTBIO,
NapajuIeJIbHON OCHOBAHMIO, U
IIJIOCKOCTBIO, IIPOXOIAILIEH Yepes
BEPILHHY)

11

KoMOuHamwmst Ten BpaiieHus u
MHOTOI'PAHHUKOB

12

MHOrorpaHHuK, ONMCaHHbINA
oKkoJ10 cepsl; cepa, BIUCAaHHAS B
MHOTOTPaHHUK WIH B TEJIO
BpallleHUS

13

ITonsatue 06 00BéMe. OCHOBHBIE
CBOMCTBA 00OBEMOB TEN

14

O0BéM uIHHIpa, KOHyCa

15

O06BEM mapa u wiomaas cheps




16

[TomoOHbIE TeNa B IPOCTPAHCTRBE.
CoOTHOIIIEHUS MEXTY TUTOIIASIMHU
MOBEPXHOCTEH, 00BEMaMHU
MMOOOHBIX TEI

17

Konrponsnas pabora o Temam
"Tena Bpammenus" u "OO0beMbl

TCI

18

Bekrop Ha mmockocty U B
MIPOCTPAHCTBE

19

CnoskeHue ¥ BEIYUTAaHHUE BCKTOPOB

20

YMHOXKEHUE BEKTOpa Ha YHCIIO

21

PasnoxxeHune BekTopa 1o TpéM
HEKOMILUIAHAPHBIM BEKTOPaM.
[IpaBuno mapannenenunena

22

Pemenue 3amga4, CBSI3aHHBIX C
IIPUMEHEHUEM NIPAaBUII ACHUCTBUM C
BEKTOPaMHU

23

KoopauHaTHO-BEKTOPHBII METOA
IIPU PELIEHUN F€OMETPUYECKUX
3a1a4

24

IIpssMoyronbpHas cucreMa
KOOpJMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimme 3agauu B
KOOpJIMHATaxX




25

Yroia Mexay BEKTOpPaMH.
CkansipHO€ IPOU3BEIEHUE
BEKTOPOB

26

Beluncienue yrioB Mexuay
IIPSAMBIMU U TUIOCKOCTSMU

27

Konrponsnas pabora no Teme
"BekTophl 1 KOOPAUHATHI B
npocTpaHcTae”

28

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTu3alus 3HaHUM.
OcHoBHbBIE UTYPBI, (HaKTHI,
TEOPEMBI Kypca IITaHUMETPUHN

29

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3alus 3HaHUM.
OcHoBHBIE GUTYPBI, (HaKTH,
TEOPEMBI Kypca IITaHUMETPUHN

30

[ToBTOpeHue, 06001IeHNE 1
cUCcTeEMAaTH3alus 3HAaHUH. 3agaun
MJIaHUMCETPHUU U MCTOABI UX
peleHus

31

[ToBTOpeHue, 06001IEeHNE 1
cUcTeEMAaTH3alus 3HAaHUH. 3amaun
MJIaHUMCETPHUU U MCTOABI UX
peleHus

32

[ToBTOpeHue, 06001IEeHNE 1
cUcTeMaTu3alus 3HaHUM.
OcHoBHbBIE GUTYpPBI, (HaKTH,
TEOpPEMBI Kypca CTepeOMETPUN




33

HToroBas KOHTpOJIbHAsA paboTa

34

[ToBTOpeHue, 06001IEeHNE 1
cUCTeEMAaTHU3alusd 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET
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