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AHHOTALIUA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro YpoBHS HJist
oOyuaromuxcs 10 —11 kimaccoB pazpaboraHa Ha ocHOBe DenepaibHOTO
rOCYJJapCTBEHHOT0 00Pa30BaTEILHOTO CTaHJapTa CPeAHEro 001Iero oopa3oBaHus,
C y4€éTOM COBPEMCHHBIX MHUPOBBIX  TpPEOOBaHWM, TPEABIBIIEMBIX K
MaTeMaTH4ecKoMy oOOpa3oBaHUIO, M TPAJULHUA POCCUMCKOTO 00pa3zoBaHMUS.
Peanuzanmst mporpaMMbl 00€CIIEYMBACT OBJIAJICHHUE KITFOUCBBIMH KOMIICTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHus OOYCJIOBJICHA MPAKTUYECKOM 3HAYUMOCTHIO METANPEAMETHBIX M
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TEOMETPHUH B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (OpMHpPOBaHUS (DYHKIIMOHAIBLHOM MaTeMaTHYCCKOU
I'PaMOTHOCTH, U3YUYCHHS JPYTUX yU4eOHBIX AMCIUIUIMH. PazBuTHe y 00ydaronmxcs
NPAaBWIBHBIX MPEICTABIEHUNA O CYHUIHOCTH M MPOUCXOXKIACHUU TE€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO0 M HJICaJTHbHOT0, XapaKTepe OTpaKeHHs
MaTEMaTUYECKON HayKOH SBJICHHI U MPOIIECCOB PEANbHOI'0 MUPA, MECTE T€OMETPUU
B CUCTEME HAyK U POJIM MAaTEMaTHYECKOTr0 MOJCIIMPOBAHUS B HAYYHOM MMO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIIUXCs, a
TaK)KEe KAdyeCTB MBIIUICHUS, HEOOXOAUMBIX JUIsl aJanTallid B COBPEMEHHOM
00111eCTBeE.

['eometpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBAECT BO3MOXXHOCTb H3YUCHHsI KakK
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUICHUE, (HOPMHUPYEMOE TPH HM3YYCHHH OOYYarOIIMMUCS
MOHATHUIHBIX OCHOB T€OMETPHUH M TIOCTPOCHUH IETIOYKH JIOTUUECKUX YTBEPIKICHUN
B XOJI€ pEUICHUS TEOMETPUYECKUX 3a/ad, YMEHHE BBIABUTATh U OMPOBEPrarh
TUMOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS MPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE WUTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTIX AeATENBbHOCTH dYelioBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMalbHOro ObITHSA, (opMma
OTPaXEHHUS OKPYXKAIOIIETO MHPA, YCIOBHE YCIHENIHOTO TMO3HAHUS W aKTHBHOTO
npeoOpa3oBanHusi  JedcTBUTENbHOCTH. OmepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00beIUHSIET pa3Hble BUIbl yUeOHOU U TPYAOBOM I€SITEIIbHOCTH, SBIISICTCS
OTHUM U3 TPO(PEeCCHOHATHLHO BAXHBIX KAaueCTB, MOITOMY aKTyajdbHa 3ajada



GopMupoBaHus y OOydYalOIIUXCAd  MPOCTPAHCTBEHHOIO  MBIIUIEHHUS  Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIBHOCTH 10 MHOTUM HAINPABICHUSM.

Llens ocBoeHus mnporpamMMmbl ydeOHOro kypca «l'eomerpus» Ha 0azoBOM
ypoBHE 00yuyeHuss — o00meo0pa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcs yepe3 o0ecreyeHue BO3MOXKHOCTH MPUOOPETEHNS U UCTIONIb30BaHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKUX 3HAHMM M JAeHcTBUH, cnenupuyHbIX
r€OMETPUHU, BO3MOXKHOCTHM  YCIEUIHOTO  MPOJOJKEHHs  0Opa3oBaHUS IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C MIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpuud Ha 0a30BOM YpOBHE IIpeJHAa3HAdYeHa s
oOy4Jaromuxcs CpeHEe MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHUN
Ha ypOBHE OCHOBHOro oOmero odpa3zoBanus. Takum oOpa3zom, oOyuarouiuecs Ha
0a30BOM YpOBHE JIOJ>KHBI OCBOUTH OOIIME MATEMATUYECKUE YMEHUS, CBSI3aHHBIE CO
cnenupUKod reoMeTpur U HeoOXOIUMBbIE ISl dKU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHu UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHIO OoJiee TIIyOOoKO, eCiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPHUYECKHMX 3HAHUAX B
npodeccuoHaIbHOM 1eATeTbHOCTH.

JlocTkeHne 1enu OCBOEHUS TMPOrpaMMbl OOECIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIMX 3a4ady. llpuopuTeTHeIMM 3ajadyamMM  OCBOEHHMS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHEe B 10—11 kaccax siBISIOTCS:

e (opMHUpOBaHHME TPEACTABICHHUS O TEOMETPUM KaK 4YacTH MHPOBOMH

KYJIbTYPbl U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHHE MPEICTABICHHSI O MHOTOTPAaHHUKAX U TeJlaX BpallleHUs KaK
O BaXXHEMIINX MaTeMaTHUECKUX MOJEJNAX, MO3BOJISIIOIIUX ONUCHIBATH U
U3y4aTh pa3Hble SBICHUS OKPY’KAIOLIET0 MHUPA;

o (opMupoBaHME YMEHHs pACIO3HABAaTh Ha uYepTexkax, MOJENIAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIllCHHUS;

e OBJIAJICHUE METOJAMU PEILEHUs 3a7a4 Ha MOCTPOCHHs Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opMupOBaHHE YMEHHUS ONEpPUPOBATH OCHOBHBIMH MOHSTUAMHU O
MHOTOI'PaHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJACHUE  ANTOPUTMAMHU  pPEIIEHUS  OCHOBHBIX  THUIOB  3a/ad;
¢opMupoBaHHE  YMEHHUS  TPOBOJUTH  HECIOXHBIE JOKa3aTeJIbHbIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
PAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE MHTEJUIEKTYAJIBHBIX U TBOPYECKHUX CIIOCOOHOCTEN O0OyHarOImMXcs,
[IO3HABATEIbHON AKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUIHOCTH
MBIIUICHHUS;



o (QopmupoBanue ¢yHKIIMOHAITLHON TPAMOTHOCTH, PEICBAHTHON T€OMETPUMU:
yYMEHHUE PaCliO3HAaBaTh MPOSIBIICHUS TEOMETPUUECKUX OHATUN, 0OBEKTOB U
3aKOHOMEPHOCTEW B PEAJIbHBIX KU3HEHHBIX CUTYAlMAX U NPU U3YyUYCHUU
IpYrux  y4eOHBIX  MPEIMETOB, TMPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIUPOBATH UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUUECKUE MOJICNIH, MPUMEHATh OCBOEHHBIA T'€OMETPUUYECKUI
anrmapar 1St pelIeHus MPAKTUKO-OPUEHTUPOBAHHBIX 3ajaad,
WHTEPIPETUPOBATH U OIIEHUBATH MOJYUYECHHBIE PE3YIIbTATHI.

OTAMYUTENTHFHONM OCOOEHHOCTBIO MPOTPaMMBbl SBIISIETCS BKJIIOYEHUE B KYpC
CTEpEOMETPUM B HAUaJIe €T0 U3yUYCHUS 3a]1a4, PEIIAeMbIX HA YPOBHE UHTYUTUBHOTO
MO3HaHMs, W OMNpeeNEHHBIM 00pa3oM OpraHu3oBaHHash paboTa HaJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO U TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JaTbHEUIIEMY
U3YUCHUIO TIPEAMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOY4YEHHUs, TO
€CTh TEOPETUUYECKHE 3HAHUS MMEIOT B CBOE€M OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JeATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
y4daluxcs B Kypce CTEpEOMETPUU TPOBOIMUTCS 3a CUET PEILICHUS 3a7]a4 Ha CO3/1aHUE
IPOCTPAHCTBEHHBIX O0Pa30B W 3a7ady Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpaza MPOBOAUTCS C ONOPOM Ha HAISIAHOCTH, a
OlepupoBaHUE 00pPa30M — B YCJIOBUAX OTBJICUECHHUS OT HATJISHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOIHOTO COJIEPHKAHUSA.

OcHoBHBIE conepkarenbHble UHUKM Kypca «['eomerpun» B 10-11 knaccax:
«MHororpanHukn», «lIpsmMbie U TNIOCKOCTH B MPOCTPAHCTBE», « Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B MPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUUECKUX YMEHUHN
pacmpenensieTcs: He TOJIBKO M0 COJEP KATeNbHBIM JIUHUSAM, HO U IO T0JIaM 00y4eHHUS
Ha YpOBHE CpeIHero 001ero oopa3oBaHusI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM PE3yJIbTaTaM
OCBOCHHS paboyeil mporpaMMbl, paclpeAeNéHHbBIM 10 TojaM OO0y4YeHwus,
CTPYKTYPHPOBAaHO TakuM oOOpa3oM, YTOOBI OBJAJEHUE T'€OMETPUUYCCKUMHU
MOHSATUSAMHU U HABBIKAMH OCYLIECTBIISIIOCH MOCJIEIOBATENIBHO U MOCTYMATENbHO, C
COOJI0/IEHNEM TIPUHIIUITA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAJINCH B
OOIIyI0 CHCTEMY T€OMETPHUYECKUX TMPECTABICHUN OOYYarOIIMXCS, PACIIUPSS U
yriyossisi €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Heaenmo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0ydyenus - 102 yueOHbIX yaca.



COAEPKAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, Tmpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnonoxeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuielbHble M CKpelluBarouuecss mnpsmeie. [lapamienbHOCTs NPSIMBIX U
IJIOCKOCTEl B MPOCTPAHCTBE: TMapajyIeNIbHbIE MpPsIMBIE B  MPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIETBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NOpsIMBIMU B IPOCTPAHCTRBE.
[TapamienbHOCTb INTIOCKOCTEN: MTapajuIeNIbHBIE ITIOCKOCTH; CBOMCTBA MAapaJlIeIbHbIX
miockocTelt. IIpocrelinue mpocTpaHCTBEHHBIC (DUTYphl Ha IUIOCKOCTH: TETPadap,
KyO, MapajieJenunes; IoCTPOCHUE CEUCHHUI.

[TeprieHAUKYJISIPHOCTH MPSIMOM U TUIOCKOCTHU: MEPIEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE TMapajUICNIbHbIE W NEPHNECHAUKYISPHbIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IUIOCKOCTH, TEopeMa O MpsSMOu
NEPNEHIUKYISPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXAY NPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIA  yroji, JIMHEWHBIM yrojl  JBYIPAaHHOTO  yrija.
[lepneHaUKYJIIp M HAKJIOHHBIE: PACCTOSTHUE OT TOUKH JI0 INTIOCKOCTH, PACCTOSIHUE OT
OpsIMOM JI0 TIJIOCKOCTH, MPOEKIHS (PUTYpBI HA TUIOCKOCTh. [lepreHauKyIsipHOCTD
IUIOCKOCTEU: MPU3HAK MEPIEHINKYIIPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHANKYJIAPAX.

MHOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpanHuka. llpusma: N-yronpHas
Mpu3Ma; TpaHU U OCHOBAHUS MPHU3MBI; MpsMasi U HAKIOHHAS TPU3MBI, OOKOBasi U
MIOJIHAs ITIOBEPXHOCTH IIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiejienunes U ero cpoucrtsa. Ilupammupa: N-yrosnbHas nupaMuaa, TpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs U MOJTHASI TOBEPXHOCTh MUPAMHUIBI; TPABUIIbHAS U
yceu€HHasg mnupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKH: MOHSATHE NPAaBWIBHOIO MHOIOTPAHHUWKA; MPABUJIBbHAS IMpPU3MaA U
MpaBWIbHAS THUPAMUIA; NpPaBWIbHAA TPEYroJjbHAs MNHUPAMUA W IPABUIbHBIN
teTpa’ap; KyO. IlpencraBieHne o MpaBWIbHBIX MHOTOTPAHHUKAX: OKTa’3p,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CuMmMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MHPSIMOU,
IJTIOCKOCTH. DJIEMEHTHI CHMMETPHUH B MUPAMHUIAX, TAPAJUIEJICIUIIEaX, TPABUIBHBIX
MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPDAaHHUKOB: pEOpa, JMaroHai, YIJIb.
[Inomaas OGOKOBOM MOBEPXHOCTH M IOJHON MOBEPXHOCTH HPSIMOU MPU3MBI,
IUIOLIAb OCHOBAHMI, TEOpEMa 0 OOKOBOI MOBEPXHOCTH NPAMOU npu3Msl. [ lnomans
OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTUM NPABWIBHOM NHpaMuibl, TEOpeMa O
ionaau yceu€HHoi nupamubl. [loustue 06 o0béme. O0bEM MUPAMUIbI, TPU3MBIL.
[TogoOuble Tena B mpocTpaHcTBe. COOTHONIICHUS MEXKIY TUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KJIIACC

TeJia BpameHus

[Hunuuapuyeckas MTOBEPXHOCT, obOpazyroriue HWJIAHAPUYECKOU
MOBEPXHOCTH, OCh IWJIMHJPUYECKONW TMOBEPXHOCTU. LlUmuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrollas M OCb, IJIOMAAb OOKOBOW U MOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroniue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHME M BeplliMHA, 00pa3yroias
U OCh; TUTOIIAIb O0KOBOU U MOJIHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolme
U BBICOTA; OCHOBAaHUS M OOKOBas IOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOIAL MOBEPXHOCTH CHEpHI.
Bzaumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
10 b cephl.

N306paxkeHne Ten BpalieHus Ha IIoCcKocTy. Pa3BEpTka HUIMHAPA U KOHYCA.

KomOunaruu Ten BpaiieHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHHK, OTTMCAHHBIH
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOCTBa 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO TMapajuienienumnena u cieactsus u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1mapa u miomaas chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEl.

Ceuenus munHapa (MIapaJuieabHO U MEPICHANKYIISIPHO OCH), CEUYEHUS KOHYCa
(mapayeabHOe OCHOBAHUIO M IIPOXOSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTOopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocty U B mpocTpaHcTBe. Cl0XKEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpA Ha 4uCio0. Pa3noxxkeHue BEKTopa 1Mo TpEM HEKOMIUJIAHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenue 3agad, CBS3aHHBIX €
MIPUMEHECHUEM TMpaBui JACUCTBUUA ¢ BekTopamu. [IpsmMoyrosmpHas cucrema
KoopauHat B mnpoctpaHcTBe. KoopnuHaTel Bektopa. IIpocreitmme 3amaun B
KOOpAMHATAaX. YTOJN Mexay Bekropamu. CKalipHOE MNPOU3BEICHUE BEKTOPOB.



Brruncnenne yrioB MexXAy NpsSMBIMU U TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ] IPU PELICHUHU T€OMETPUYECKUX 3aa4.



IHIJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yJIbTaThl OCBOCHHUS TMPOrPaMMbl y4yeOHOTro MpeaMeTa
«MaremMaTtnka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKM 00YYaIOIIETOCs KaK aKTUBHOT'O
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecCTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3NIUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM rpaKJaHCKOW MJACHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JOCTH)KCHUSIM POCCUICKUX MAaTEMAaTHKOB U POCCUHUCKON MaTeMaTUYECKON IITKOJIBI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHH B JIPYrUX HaykaX, TEXHOJIOTHAX, cpepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI0 BOCTIMTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUSA, HJTUYECKOTO  IOBEICHUS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B MOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAas ACTETUKY MAaTEMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHH, pacCyXICHUI; BOCIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM aclleKTaM Pa3jIuyHbIX BUIOB UCKYCCTBA.

dDu3uyecKoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTHUYeCKUe 3HaHUS B
HWHTEpEcax 370pOBOT0 U O6e3omacHoro o0pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE NMUTaHHE, COATTAHCHPOBAHHBIA PEKUM 3aHATHN U
OTJbIXa, peryJisipHas pu3nyecKasi aKTUBHOCTD ); (PU3UUIECKOTO COBEPIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYyHIY, OCO3HAHWUEM IIEHHOCTU TPYAOTIOOHS; MHTEPECOM K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIaHBI,
FOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OO0pa30BaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HAaIpaBIEHHOCTH.

IK0JIOrHYeCKOo€e BOCIIUTAaHHE:

c(hOpPMUPOBAHHOCTHIO HKOJOTHUECKON KYJIbTYpbl, MOHUMAHUEM BIIHSHUS
COIMATIbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COLUAIbHON
Cpelbl, OCO3HAaHMEM TJIO0AJTBHOTO XapakTepa JKOJIOTHYECKUX MPOoOJieM;
OpUEHTAIIMEN Ha MPUMEHEHUE MaTeMAaTHYECKUX 3HAHUU sl PEIICHHsS 3ajlad B
00J1acT OKpY’Karoliel cpeibl, INIAHUPOBAHUS MTOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI 0 MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM U  OOIIECTBEHHOM TMPaKTUKU, TMOHUMaHUEM
MaTeMaTHYeCKONW HayKu Kak cdepbl YeJIOBEHYECKOW eATeIbHOCTH, ATamoB ¢
Pa3BUTHUS W 3HAYMMOCTH IS Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKON KyJbTYpOW KaK CpEJICTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJISATh TMPOCKTHYK) U HCCIEAOBATEIBCKYIO JESATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIIPEJJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pPe3yNbTaThl OCBOCHHUS MPOTPAMMbI Y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmeUsAMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU 0eUCMBUIMU.

1)  Vuueepcanvnvle  nosmasamenwvhvle  Oeilicmeus, — obecneuusarom
Gopmuposanue 0Aa306bIX KOSHUMUBHBIX NPOYECcco8 obyuarouuxca (oceoenue
Memo008  NO3HAHUSL — OKpydcalowe2o  mMupa,  NpUMeHeHue  J102UYeCKUux,
UCcne008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3osrble jiornyeckne 1ecTBus:

e BBIABIATHh U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHIECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpeJeNICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIH  MPU3HAK
KiIaccu(UKaIi, OCHOBaHUS Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIpPUHUMATH, (HOPMYyTUpPOBaTH W  MPeoOpPa30OBHIBATH  CYKICHHS:
YTBEpJIUTEIbHBIE W OTPHUIATEbHBIC, CIMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIC,

e BBISBISATH  MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
mpoTtuBopeursi B (akTax, MAHHBIX, HAOIIOACHUSX W YTBEPKIACHUSIX,
npeiaraTh KpUTEPHUH JTsI BBISIBJICHUS 3aKOHOMEPHOCTEH 1 MPOTHBOPEUMH;



e Jl€aTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, OEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSTEJIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHHSI U BBIBOJIBI;

e BbIOMpaTH cHOCOO pemieHust yd4eOHOHM 3ajauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOUpPATh HauOoJIee MOAXOMSANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3zoBble ncciaenoBarebCcKkue AeiicTBUS:

e HCIOJB30BaTh BONPOCHI KaK MCCIENOBATEIbLCKUI MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHI, (UKCHUPYIOUIUME MPOTUBOpPEUYHUE, MpolIemMy,
yCTaHABIMBaTh MCKOMOE W  JaHHoe, (QOopMUpOBaTh  THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSTEIILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTU4YecKOro
0o0BEKTa, SIBJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SBICHUSIMH, MPOIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIUPOBATH OOOOIIEHHS U BBHIBOABI MO PE3YIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEOBAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

e TMPOTHO3UPOBATH BO3MOXKHOE pPAa3BUTHE IIpOliecca, a TaKKe BBIJIBUTATH
IPENOJIOKEHUS O €70 Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undopmaumeii:

e BBIABIATH NePUIUTH HHDOPMAIUH, JTAHHBIX, HEOOXOJUMBIX /ISl OTBETA Ha
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh UWHGOOpPMAIMIO U3  HCTOYHHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOpPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, IPEACTABIATh €€ B pa3iInuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OILICHUBATH HaJEXKHOCTh uHpOopMaIuu o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  YHugepcanvhvie  KOMMyHuKamue@Hvle  Oelicmeusi,  00ecneyusaom

copmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUWUXCAL.

Oowmenue:

e BOCHPUHUMATh U GOPMYIUPOBATH CYXKACHUS B COOTBETCTBUHU C YCIOBUSIMU
U LIeJIIMUA OOLIEHUS; SICHO, TOYHO, TPAMOTHO BbIPayKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U MHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1a€MOM TEMBI,
poO0JIeMBbl, pelIaeMoil 3a/1a4u, BbICKA3bIBATh UEH, HALICJICHHBIE HAa TIOUCK
pELIeHMs; COIMOCTAaBIATh CBOM CYXIECHHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3ju4yve M CXOACTBO MO3UIMI; B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCIIEIOBAHMSI, POEKTA; CAMOCTOSTENIbHO BRIOUPATh (POPMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajia4 MPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CorpyanunuectBo:

MOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHJHOW U WHIUBUIYaIbHOU
paboThl TpU pelIeHuH Y4eOHBIX 3aj]ay; MPUHUMATH I11€Jb COBMECTHOMU
NEeATeNIbHOCTH, IUIAHUPOBATh  OPraHM3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, MOTOBapUBATHCA, OOCYXKIaTh IMpoIlecC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATH B TPYIIOBBIX popMax paboThl (00CYkaeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOJHATH CBOIO YacTh pPabOTHI U
KOOPAMHHUPOBATH CBOU JEHCTBUS C IPYTUMU YJICHAMH KOMAaH/Ibl; OLIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOWUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

3) Yuusepcanvuvie pecynamuensie oeticmsust, 06ecnedusaiom popmuposanue
CMbICIOBLIX YCIMAHOBOK U IHCUSHEHHBIX HABLIKOG JIUYHOCHIU.

Camoopranmuzanms:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a/1a49H, BEIOUPATh CIIOCOO PEIICHUS
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
UH(OpMaIIUH.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHU TO3HABATENbHOW pedIeKCMH KaK OCO3HAHMS
COBEpILIAEMBIX JEHCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U pe3yIbTaTa
pELICHUsI MATEMATUYECKOW 3a/1a4H;

PEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEIIEHUN 3a1a4H,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pe3yjbTaTa II€H W YCIOBUSM, OOBSICHATH
MPUYMHBI TOCTHXKEHUS WIM HEIOCTHKEHUSI PE3yIbTaTOB JESATEIbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIbTATbBI
10 KVIACC

OnepupoBaTh MOHATUSAMU: TOUYKA, IPSIMast, IIIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPHU PEIICHUU
r€OMETPUYECKHUX 3a]1au.

OnepupoBaTh NOHATUSIMU: MAPAIIIETLHOCTh U IEPIEHIUKYIISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSIMU: JABYTPAHHBIA YToJl, TpaHU JBYI'PAHHOTO YTJIa,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ JABYTPAHHOIO yrja; TpaaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIbHBI MHOTOTPAaHHUK.

Pacno3snaBaTh OCHOBHBIC BHUIBI MHOTOTPAHHUKOB (MHpaMujaa; TMpHU3Ma,
pSIMOYTOJIBHBIN Mapasuienenume, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHWUS  JUIS
KkiIaccupukauy  (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; PSAMbIC U HAKJIOHHBIE TPU3MBI, TApAJIJICIICTIUIIC b ).

OnepupoBaTh MOHATUSAMHU: CEKYIIAs MIIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOEHUS CEYSHUH, UCTIONB3YS METO/I CIIEIIOB.

Ctpoutrh ceyeHUS] MHOTOTPAHHUKOB METOJAOM  CJIEIOB, BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (uryp: BuA
CBepxy, cOOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEIIUYUH 10 00pasiam uiiu
aNropuT™MaM, NPUMEHSAS W3BECTHHIC AHAJIUTHUYECKUE METOAbl MpPU PEUICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3aJlady Ha BBIYHMCICHUE PACCTOSHUN MEXIY JBYMs
TOYKaMH, OT TOYKM JIO TpsMOH, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIMUMHUCS TPSIMBIMHU.

PemaTte 3amaun Ha HAXOXKJACHHE TEOMETPUUYECKUX BEITMYUH O 00pasiam Wiu
aNropuT™MaM, MPHUMEHSS HW3BECTHBIE AHAIUTUYECKHE METOJbl IMPU PEIICHUH
CTAaHJAPTHBIX ~MATEMAaTHMYECKMX 3aJa4 HAa  BBIYUCICHUE YIVIOB  MEXIY
CKpPEILIMBAIOUIMMHUCS  MPAMBIMH, MEXKIY MPSAMOA M IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Boluncnsath 00bEMBI U IUIOMIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
MMpaMUJia) C TpUMEHEeHHEM (POPMYJT; BBIUUCISITE COOTHOILICHUSI MEX Y TUTOMIASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETpPUSL B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
pPHUCYHKaXx.

[IpumeHsTh reomeTpuueckre (HaKThl AJIs1 pEHISHUsI CTEPEOMETPUUYECKUX 3a/ad,
MPeANnoIaralouX HECKOIbKO I1aroB peleHus, €CIN YCIOBHS MPUMEHEHHS 3aaHbl
B IBHOH (hopme.

[IpumeHnsaTs  mpocTeillive MNporpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKalIMOHHBIE CUCTEMbI ITPU PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U
’KU3HU, Pacio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPaKTUKE: aHAIM3UPOBATh pPEalbHbIC
CUTyallul W TPUMEHSTh H3YyYCHHbIE TIOHATHUS B TMPOIIECCE TOMCKA PEIICHHUS
MaTEeMaTU4YeCKu C(HOPMYJIUPOBAHHOW MPOOJIEMBbI, MOJACIUPOBATh pealbHbIC
CUTyallul Ha f3bIKE TE€OMETPUHU, HCCIEN0BaTh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TIOHIATHI U TE€OpeM, anmnapara ajareopbl; pemaTh
NPAKTUYECKUE 3a]1a4H, CBI3AHHBIC C HAX0XKICHUEM T€OMETPUUECKUX BEJTNYUH.

11 KIIACC

OnepupoBaTh MOHATUAMH: LUIUHAPUYECKAs TOBEPXHOCTh, 00pa3yroline
WIMHIPUYECKON MTOBEPXHOCTH; IIMIMHAP; KOHUYECKAsl TOBEPXHOCTh, 00pa3yIolne
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IIWIHHAP, KOHYC, cdepa u 1map).

OOBSACHITH CIIOCOOBI TTOJTYUSHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacroioxkeHue cPepbl U TNTOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBON CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOW, OCHOBaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOMIAAM  TOBEPXHOCTEW  TeNm  BpalieHUs,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIMICAHHBINA B Cepy U OMMCAHHBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

Bbr4ucisaTh COOTHOMICHUS MEXKIY TUIOMAASIMU TMOBEPXHOCTEH W 00BEMamMu
MOTOOHBIX TE.

N300paxkate m3ydaemble (UTYpBl OT PpYKH W C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrIMOTHATH (BBIHOCHBIC) TIIIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpalllCHUSI.



W3BnekaTp, MHTEPOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

OnepupoBaTh NOHATHUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JEWCTBUS CJHOKEHHS BEKTOPOB, BBIYMTAHUSA BEKTOPOB H
YMHO>KEHHUS BEKTOpa Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBaMH OHU 00JIaJatoT.

IIprMeHATs npaBUiIO NapasuIesIeUIEa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXKIY
BEKTOpPAaMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMH, CKaJsIpHOE MPOMU3BEJCHUE, pACKIAAbIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHEM B JEKAPTOBOW CHUCTEME KOOpPIMHAT.

[TpumensTh reoMeTprueckue GakThl 1J PEHISHUS CTEPEOMETPUUECKUX 3a/1a4,
IPEANOJIAraInX HECKOJIBKO IIar0OB PELIEHHUS], €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOH (hopme.

Pemate mpocreiinine reoMeTpuyYecKUE 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pematp 3agaun Ha [10Ka3aTelbCTBO MATEMAaTHUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM alfTOPUTMaM, MPUMEHSS
U3BECTHBIE METO/IBI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumensAT, mpocTEMIIME MOPOTPAMMHBIE CPEICTBA UM DIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoaUTH TpUMEpPHl MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U
KU3HH, pACIO3HABATH POSBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTHKE: aHAIU3UPOBATH pEabHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATHA B IPOLECCE IOUCKA PEIICHUA
MaTeMaTHU4ecKu CGOPMYJIMPOBAHHON MpPOOJIEMBl, MOJAEIUPOBATh peabHbIC
CUTyallud Ha S3bIKE TE€OMETPUHM, MCCIENAOBATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATHI U TEOpeM, anmnapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEIUYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/u

~N o o1 B~

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMmbl

BBenenune B crepeomMeTpuio

[IpsimbIe ¥ IJIOCKOCTH B TPOCTPAHCTRBE.
[TapaniensHOCTB NPSAMBIX U IIIOCKOCTEMN

[lepneHMKYISIPHOCTD NPSIMBIX U
IJIOCKOCTEN

VYTibl MEXIY TPSIMBIMU U IJI0CKOCTSMU
MHororpaHHUKH
OO6BEMBI MHOTOTPaHHUKOB
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(uudgposbie)
o0pa3oBare/ibHbIE

pecypcsl



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
MPOrpamMMbl

Tena BpameHus
OO0BEMBI TET
BexTops! 1 KOOpIMHATHI B IPOCTPAHCTBE

[ToBTOpenue, 0606mICHNHE,
cUCcTeMAaTu3anys 3HaHuH

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

KoaunuecTBo 4acoB

Bcero

12

10

34

KoHTtpoabHbie
padoTsI

IIpakTHuyeckue
padoThI

DJIeKTPOHHBbIE
(uudgpossbie)
o0pa3oBare/ibHbIE

pecypcsl



IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne

. Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, MIIOCKOCTb,
npocTtpaHcTBo. [IpaBuna n3o6paxxeHus Ha
PHUCYHKaX: N300pakeHHs IIJI0CKOCTEH,
NapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeIuHbI OTpe3Ka

IlousTus: NEPECCKAOIINECA IITTOCKOCTH,
nepeceKarommecs npsamMas U MI10CKOCTb

IlonsTHs: NEPECCKAOIINECHA IITTOCKOCTH,
nepeCceKaromuecs nmpsamasi 1 rmioCKOoCTb
3HaKOMCTBO C MHOT'OI'paHHUKAaMU,

4 I/I306pa}KeHI/IC MHOTOI'PAaHHHUKOB Ha
PUCYHKaAX, Ha IPOCKIUOHHBIX YCPTECIKAX

Havanwsubie cBeneHus o kyoe u

5 MMpamMue, UX pa3BEPTKU U MOJIEIIH.
CeueHusi MHOTOTPAaHHUKOB
HauanbHble cBeieHHs 0 KyOe U

6 NUpaMHIE, UX Pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOTPAaHHHUKOB

KoaunuyecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoTsl

IIpakTHuyeckue
padoThI

Jara
U3y4eHust

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl



10

11

12

13

14
15
16

17

ITousartue 06 aKCHOMaTUYECKOM
MMOCTPOCHHUH CTEPEOMETPHH: aKCUOMBI
CTCPEOMETPHUH | CIICICTBUS U3 HUX
ITousaTtre 06 aKCHOMaTHYECKOM
MTOCTPOCHHUH CTEPEOMETPHH: aKCUOMBI
CTEPEOMETPHUH U CIICJICTBHSI U3 HUX
IlousiTe 00 aKCMOMATHYECKOM
MTOCTPOCHHUH CTEPEOMETPHH: aKCUOMBI
CTEPEOMETPHUH U CIICJICTBHSI U3 HUX
IlousiTre 00 aKCMOMATHYECKOM
MTOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHH U CIICJCTBHS U3 HUX

B3aumHoe pacnosnioskeHre npsiMbIX B
MIPOCTPAHCTBE: MEepeceKaroecs,
napajuiesibHble U CKpPEIIUBaIOIINecs
MpsIMbIE

[TapannenbHOCTh NPSAMBIX U IIIOCKOCTEH
B IIPOCTPAHCTBE: NapajliesIbHbIe IPSAMbIE
B [IPOCTPAHCTBE; MAPaJIEIBbHOCTh TPEX
HPSAMBIX

[TapannenbHOCTh NPAMBIX U INIOCKOCTEH
B npocTtpancTse: [lapanienbHOCTh
IPSIMOM U IJIOCKOCTH

VYTIIBI ¢ COHANIPAaBJIEHHBIMU CTOPOHAMU
Yroa Mexay NpsMbIMU B IIPOCTPAHCTBE
Yroa Mexy NpsMbIMU B IPOCTPAHCTBE

[TapannenbHOCTb INIOCKOCTEN:
NapajuiebHbIe MJIOCKOCTU



18

19

20
21

22

23

24

25

26

27

28

29

30

CaoiicTBa napasuieabHbIX MIJIOCKOCTEN
[IpocTenmme npocTpaHCTBEHHbIE
(GuUTypHI Ha TUIOCKOCTH: TETPadIp, KyO,
HapaJuIeJIeIINIIe

[Toctpoenue ceuenuii

[Toctpoenune ceuennii

KonTponsnas padota no teme "[IpsiMbie
U IJIOCKOCTH B IIPOCTPAHCTBE.
[TapamienpHOCTH IPSIMBIX U INIOCKOCTEN"
[IepneHUKyYISIPHOCTD IPSIMOM 1
IIJIOCKOCTH: MIEPIIEHAUKYJIIPHBIE MTPSIMbIE
B MPOCTPAHCTBE

[Ipsimble mapasienbHbIE U
NEPIECHIUKYIIAPHBIE K INIOCKOCTH
[Ipsimble mapasienbHbIE U
NEPIECHIUKYIIAPHBIE K INIOCKOCTH
[Ipu3Hak nepnesaAuKyISIpPHOCTH IPSIMOT
U IUIOCKOCTH

[Ipu3Hak nepnesAuKyISIpPHOCTH IPSIMOT
U IUIOCKOCTH

Teopema o mpsAMOM EPIEHAUKYIISIPHON
IIJIOCKOCTU

Teopema o IpsAMON NIEPIECHAUKYIAPHON
IIJIOCKOCTHU

Teopema o IpsAMON NIEPICHAUKYIAPHOMN
IIJIOCKOCTH



31

32

33

34

35

36

37

38

39

40

41

[lepneniuKysp 1 HaKJIOHHBIE:
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosiHuE OT NPAMOU 10 INIOCKOCTH
[lepneniuKkynsp 1 HaKIOHHbIE:
paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT NPAMOU 10 TNIOCKOCTH
[lepneniuKynsp 1 HaKIOHHbIE:
paccTosHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT NPAMOM 10 INIOCKOCTH
[lepnieniukynsap 1 HaKIOHHbIE:
paccTosTHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT NPAMOU 10 TNIOCKOCTH

VYTI1bI B IPOCTPAHCTBE: YTOJI MEXTY
MPAMOM U TIIIOCKOCTHIO

JIByrpaHHBIN yroJi, JMHEHHBIN Yol
JBYTPAHHOTO yIiia

JIByrpaHHbIN yroJi, JMHEHHBIN Yol
JBYTPAHHOTO yTiia

[lepnieHAMKYASIPHOCTD MIIOCKOCTEM:
MPU3HAK EPHEHAUKYIIPHOCTH ABYX
IUIOCKOCTEHN

[lepneHAUKYASPHOCTh TIOCKOCTEN:
MIPU3HAK MEPIEHIUKYISIPHOCTH ABYX
IIOCKOCTEN

[lepnenAUKYASIPHOCTh MIOCKOCTEN:
MPU3HAK MEePIEHIUKYISIPHOCTH ABYX
ILIOCKOCTEN

Teopema o Tpéx neprneHMKyIsIpax



42
43

44

45

46

47

48

49

50

Teopema 0 TPEX NEPIEHIUKYIIAPAX
Teopema o0 TpEX NEPIEHIUKYIIAPAX
KonTtponsHas pabota o Temam
"[lepneH IUKYISIPHOCTD MPSIMBIX U
riockocTel" ¥ "Y bl MeX Ay IpsIMbIMU
U TUIOCKOCTSIMU"

ITonsarue MHOTI'OrpaHHUKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOT'OT'PaHHUKU pasBépTKa
MHOI'OrpaHHHUKa

[Ipu3ma: n-yronpHas npusma; FpaHu 1
OCHOBAHUS IPU3MBL; IIpsIMAs U
HaKJIOHHAas MPU3Mbl; OOKOBasI U MOJIHAS
ITOBEPXHOCTB IPU3MBI

[Tapannenenumnen, npsMOYTOJIbHbBIN
MapajiesenuIea U ero CBOMCTBa
[Mupamupa: N-yroapHas NupamMuia, rpaHu
Y OCHOBaHHE MUPaMU/Ibl; OOKOBas U
TIOJIHAsI TOBEPXHOCTh MUPAMU/IBL;
MIpaBWJIbHAS U yCEUEHHAS MUPaMKJIA

[IpaBuIBHBIE MHOTOI'PAaHHUKHU: TIOHATHE
IIPaBUIILHOI'O MHOTOTPaHHUKA;
IIpaBUJIbHAS IPU3MA U NIPaBUIIbHAS
UpPaMUa; IPaBUIIbHAS TPEYTroJIbHAs
NUpaMua ¥ MpaBUWIbHBIN TETPadAp; Kyo
[IpencraBnenue o MpaBUIBHBIX
MHOTOI'paHHHUKaX: OKTa’p, JOJAEKadp U
MKOCadIp.



51

52

53

54

55

56
57
58
59
60
61
62
63

64

CumMmeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIILHO TOYKH, MIPSAMOW,
TUTOCKOCTH. DJIEMEHTHI CHMMETPHH B
NUpaMuaax, napaiesenumnenax,
MPAaBHIILHBIX MHOTOTPaHHUKAaX
Brruncnenue 3meMeHToB
MHOTOT'PaHHUKOB: p&0pa, InaroHai,
YIJIbI

[Tnomaas 60KOBOW MOBEPXHOCTH U
ITOJTHOW MMOBEPXHOCTH MPSIMOM IIPU3MBI,
IJI0LIa/1b OCHOBaHUH, TeopemMa 0 60KOBOI
MOBEPXHOCTH MPSIMOU TPH3MBI
[Tmomaabe 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU NMPaBUIbHON MUPAMHU/IBI,
TeopeMa O IJIoMAIu OOKOBOM
MMOBEPXHOCTH YCEUEHHOM MUPaMUIbI
KoutponsHas paboTa o reme
"MHuororpanHuku"

[Tonsitue 06 06BEME

O0BEM TpaMUTBI

O0BEM TMpaMUTBI

O0BEM TpaMUTBI

O0BEM TMpaMUTBI

O0BEM npU3MBI

O0BEM npU3MBI

O0BEM pU3MBI

KonTtponsHas pabota o reme "OO0bEMBI
MHOT'OTPaHHUKOB"

R N T e T Y Sy T =Y

-



65

66

67

68

[ToBTOpEHUe, 0600IICHNE
cucremartusauus 3Hanui. [locrpoenne
CEYECHHUI B MHOTOI'DAHHUKE

[ToBTOpEHue, 0600IICHNE
cucTeMaTu3aIys 3HaHui. Beranciienune
PACCTOSTHUMN: MEXIY IBYMsI TOUKaMH, OT
TOYKH JI0 TIPSIMOM, OT TOYKH JI0
IUTOCKOCTH, MEKTy CKPEIIMBAOIIUMHUCS
MIPSIMBIMU

WroroBas koHTpoJibHAs paboTa

[ToBTOpenue, 06o0OIIeHNE
cucTeMaTu3anys 3HaHui. Beranciienne
VTJIOB: MEXK]Ty CKPEIIMBAIOIIUMUCS
NPSAMBIMH, MEKTYy IPSIMOM U
IJTIOCKOCTBIO, ABYTPAHHBIX YTJIOB, YTJIOB
MEXY IIIOCKOCTAMU

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68



11 KJIACC

KounyecTBo yacos DJIeKTPOHHbIE

Mara uudposbie
Nen/m  Tema ypoka Konrpouabnsie IIpakrudeckue
Bcero H3y4yeHHs1  oOpa3oBarelibHbIE
padoTbI padoThI
pecypchbl

Cdepa u map: ueHTp, paanyc, AMameTp;
TUTOIIA/Th TIOBEPXHOCTH CEPHI
B3aumHoe pacnonoxenue chepsl U

2 TUTOCKOCTH; KacaTelbHast TNIOCKOCTh K 1
cdepe; miomaab cheps
N3obpaxenue cdepsl, mapa Ha
mwiockoct. CeueHus mapa

[unmaapudeckast MOBEpXHOCTB,
00pasyromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh IMINHAPHIECKOIH
MOBEPXHOCTH

Hununaap: ocHoBaHUS U OOKOBast
MIOBEPXHOCTb, 00pa3yroIIasi U OCh;
10131 OOKOBOW U TIOJTHOU
MTOBEPXHOCTHU

N3obpaxenne MuInHaApa Ha TUIOCKOCTH.
Pa3pépTka nmmnapa. CeyeHus
6 IUIHHPA (TIOCKOCTHIO, MapaielbHON 1
WJIHM TIEpIIEHANKYISIPHOM ocH
LAIHHPA)
Konunueckasi moBepXHOCTb,
o0Opa3ymoine KOHUIeCKOU



10

11

12

13

14
15

16

17

IMOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW ITOBEPXHOCTH

Konyc: ocHOBaHue U BepinHa,
o0pa3yrolas 1 0Ch; IO b O0KOBOH
U MIOJIHOYM MTOBEPXHOCTHU

YceuéHHbI KOHYyC: 00pa3yrolue u
BBICOTA, OCHOBAaHUA U OoKoOBas
IIOBEPXHOCTH

N300pakeHne KoHyca Ha IMIIOCKOCTH.
Pa3Béprka koHyca. CeueHus KOHYyca
(TTOCKOCTHIO, TApATIICITHBHON
OCHOBAHMIO, U TIOCKOCTBIO,
MPOXOIAIIEH Yepe3 BEPIIUHY)
KoMOuHarus Tei BpaieHus 1
MHOTOTPaHHUKOB

MHOrorpaHHuK, OMMCaHHbBIA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPAaHHUK WJIH B TEJIO BpaIICHHUS
[Tonsitre 06 06bEMe. OcHOBHBIE
CBOICTBa 0OBEMOB T

O0bEM nuIMHApa, KOHyca

O06béM mapa u momaab cepbl
[TogoGHbIE Tena B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXTY MIOIAIMHU
MOBEPXHOCTEN, 00BbEMaMU MO T0OHBIX
Ten

KonTtponsHas pabota no remam "Tena
Bpamenus" u "OobeMsl Ten"



18

19
20

21

22

23

24

25

26

27

28

29

Bekrtop Ha miockocT U B
IIPOCTPAHCTBE

CnoskeHne U BEIYUTaHHUE BCKTOPOB
YMHOKEHUE BEKTOPA HA YUCIIO

Pasnoxenune BekTopa 1o Tpém
HEKOMILUTaHapHbIM BekTopam. [IpaBuio
napaienenumnena

Pemenne 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPaBUJI ACUCTBUN C
BEKTOpamMu

[IpsimoyronpHas cuctema KOOpJIMHAT B
npoctpancTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3aauu B KOOpAUHATAX

VYron mexay Bektopamu. CkansipHoe
MIPOU3BEICHNE BEKTOPOB

Brrunciaenue YIJI0B MEXKAY IIPAMBIMHA U
IIJIOCKOCTAMUAU

KoopanHaTHO-BEKTOPHBINA METO1 TPU
pELICHUH TeOMETPUUECKUX 3a/1a4
KountponsHas paboTa o reme
"BekTopbl U KOOPJIMHATHI B
npocTpancTae"

[ToBTOpEHue, 060061IeHNE 1
cucremarusanus 3Hanuil. OCHOBHbIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAaHUMETPUHI

[ToBTOpEHUe, 06001IIeHNE 1
cuctemaru3aius 3HaHui. OCHOBHBIE



¢burypsl, hakTel, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpenue, o6oOIIEeHNE 1
30 cHCTEMAaTH3aIs 3HaHUN. 3agaun
HJIaHI/IMeTpI/II/I 1 MCTOIbI UX peHIeHI/Iﬂ

[ToBTOpeHnue, 06oOIIEHNE U
31 cucremMatu3sanus 3HAHUH. 3aI[aq1/1
IIAaHUMETPUHN U METOAbI UX PCIICHUA

[ToBTOpEeHnue, 06oOIIEeHNE U
cucreMatu3anys 3HaHui. OCHOBHEIE

32 ¢burypsl, GhakThl, TEOPEMBI Kypca
CTepPeOMETPUH

33 Hrorosas koHTpoJbHAs paboTa

34 [ToBTOpEeHmE, 0000IICHNE 1

cUCcTeEMAaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TIPOTPAMME

34



YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH

HUHTEPHET
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