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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpus» 06a30BOro ypoBHsS st
obyuarormuxcsi 10 —11 kmaccoB paspabotaHa Ha ocHoBe DenepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTEIHHOTO CTaHApPTa CPeaHETro o0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIAEMBIX K
MaTEeMaTUYeCKOMy O0pa30BaHUIO, M TPAAMUIMA POCCUICKOTO 00pa3oBaHUs.
Peanuzauust nmporpaMMbl 00eCTIeUYMBAET OBJIaICHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HEMNPEPHIBHOTO 0Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJbTYPHOTO, JUYHOCTHOTO M TI03HABATEIHHOTO pPa3BUTHUSA
JUYHOCTH 00yYarONXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEeIMETHBIX Pe3yJbTaTOB OOyUeHHUsI T€OMETPHH B HAIPABJICHUU JTUYHOCTHOTO
pa3BuUTUsL OOy4aroumxcs, (QOpMUPOBaHUS (PYHKIMOHATBHOW MAaTeMaTUYeCKOU
I'PaMOTHOCTH, U3yY€HUs IPYTUX YUEOHbIX AUCLUUIUIMH. PazButue y oOyyarommxcs
IPABWIBHBIX IPEICTaBICHUA O CYHUIHOCTH M NPOMCXOKIECHUM T€OMETPUUYECKHX
abcTpakiuii, COOTHOLUICHHH PEaJbHOTO0 M HAEATBHOTO, XapakTepe OTPaKEeHUs
MaTeMaTUYECKONU HAYKOH SIBJIEHUU U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPHUH
B CUCTEME HayK U pOJIM MAaTEMATHUYECKOr0 MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KayeCTB MBILIUICHHUA, HEOOXOIUMBIX Ul aJanTallid B COBPEMEHHOM
o0uiecTse.

['eomeTpus siBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmero o0pa3oBaHus, TaK Kak OOECIEUMBAET BO3MOXHOCTb M3YyUEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAPABIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllUIeHHE, (OPMHUpPYEMOE NPU H3YUEHUH OO0YYarOUMMUCS
MNOHSATUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUYECKMX 3aJa4, YMEHHE BBIJBUTaTb U OIPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCA IMPH PELIEHUH 3a/ad €CTECTBEHHO-
HAy4YHOIO LIMKJIA, B YACTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX O00JacTsIX AesITeNbHOCTU 4denoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHUE €ro COIHUaIbHOTO ObITHs, (opma
OTPaKEHHs OKPY’KAIOLIEr0 MHUPA, YCIOBHE YCHEIIHOIO MO3HAaHUS M aKTUBHOIO
npeoOpa3oBaHusl  AEUCTBUTEIbHOCTU. ONepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3aMu 00beIUHSET pa3Hble BUABI YIEOHOM U TPYIOBOM AESITEILHOCTH, SABIISETCS



OIHUM U3 MpOo(ecCHOHANbHO BAXKHBIX KAauecTB, IMOATOMY akTyaslbHa 3ajaya
dopMupoBaHus y OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIICHHUS — Kak
Pa3HOBUAHOCTH OOpPAa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJFOTOBKE K MIPAKTUYECKON AESTEILHOCTH [0 MHOTMM HaIIPABJICHUSM.

Ilenp ocBoeHus mporpaMmbl ydeOHOro kypca «l'eomerpus» Ha 0a3zo0BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYPHOE Ppa3BUTHE
oOydaromuxcs yepe3 ooecreuyeHrue BO3MOKHOCTHA IPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMW W  JAEWCTBUH, CHEHMPHUUHBIX
rE€OMETPUH, BO3MOXKHOCTUM  YCHEIIHOTO MPOAODKEHHMs  OOpa3oBaHMsl IO
CHEIMAIBHOCTSIM, HE CBS3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BAaHUEM F€OMETPHUHU.

[Iporpamma mno reomeTpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
00y4aromuXxcsi CpeAHeN 1KOIbl, HE MCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHHH
Ha ypOBHE OCHOBHOIO 001miero oopazoBanus. Takum oOpa3zoMm, oOydaromuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIIME MaTEMATUUECKUE YMEHHUSL, CBA3AHHbBIE CO
CHenu(puKoil reoMeTprun U HeOOXOIUMBIE ISl )KU3HH B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, OHM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO OoJiee TiIy0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPHUYECKHX 3HAHUAX B
po(heCcCUOHATIBHOM IeATENbHOCTH.

JlocTmkeHre Leau OCBOEHMS IIPOrpaMMbl OOECHEUMBAETCsl PEUIEHHEM
COOTBETCTBYIOIIMX 3aday. [IpuopUTeTHBIMM 3ajayaMH  OCBOCHHA  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opMHpOBaHME NPEACTABICHUS O T[EOMETPUM KaK YacTU MHPOBOM

KyJbTYpPbl U1 OCO3HaAHUE €€ B3aUMOCBS3H C OKPYKAIOLIUM MHPOM,;

e (opMHpOBaHME MTPEACTABICHHUS O MHOTOTPAaHHUKAX U TeJlaX BpalllEHUs KaKk
0 BaXHEHIINX MAaTeMaTUYECKUX MOJENSAX, MO3BOJSIOIIUX OMHUCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIETO MUPAa;

e (opMHpoBaHME YMEHMsI paclO3HABaTb Ha YEpPTE)Kax, MOJEIIX U B
peaslbHOM MUpPE MHOTOTPaHHUKH U TeJa BpalLeHMS;

e OBJIaJICHUE METOJIAMHU PEIICHUs 33Ja4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMHpOBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHSIMH O
MHOTOTpaHHMKaX U TeJIax BPALEHUS U UX OCHOBHBIMU CBOICTBaMU;

e OBJIAJICHUE  QITOPUTMAMHM  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE YMEHHS MPOBOAUTH  HECIOXKHBIE JIOKa3aTeJIbHbIC
paccyXIeHHs B XOJ€ DELICHHsS CTEPeOMEeTPUYECKHMX 3aJady M 3ajad C
IPAKTUYECKUM COJIEPIKAHUEM;

e DPAa3BUTHUE UHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN 00yydaroImuxcs,
NI03HABATEJIbHON aKTMBHOCTH, MCCIIEN0BATENbCKUX YMEHUNH, KPUTHUHOCTH
MBIILUICHHUS,



e (dopmupoBanue GyHKINOHAIBEHON IPaMOTHOCTH, PEJIEBAHTHON F€OMETPHH:
YMEHHE Pacro3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITHIM, 00BEKTOB U
3aKOHOMEPHOCTEN B pEajbHbIX U3HEHHBIX CUTyalUUsAX U MPU U3YYEHUU
OpyruX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOpMyIHpPOBaTh UX Ha A3BIKE T€OMETPUHU U CO3AaBaTh
FEOMETPUYECKHE MOJEIU, HPUMEHATh OCBOEHHBI TI'€OMETPUYECKUI
anmapar 1 peleHuss  NPAKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATH IIOJIyYCHHBIC PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpPaMMBbl SIBJIIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUH B HA4AJIEC €r0 U3YUYEHUS 3a]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHMs, U OMNpene’a€HHBIM 00pa30oM OpraHu30BaHHAs padOTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBIIIICHHUS,
CTUMYJIUPYET IPOTEKAHUE NHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3YUYEHUIO IIPEAMETA.

[Tpenmourenue OTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEACTABICHUM Y
YYaIIHUXCS B Kypce CTEPEOMETPUH IPOBOAUTCS 32 CYET pELICHM 3a1a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3a/Jad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3manue o0Opa3a NPOBOAWTCS C OMNOPOM HA HATISAHOCTh, a
OlepupoOBaHrEe 00Pa30M — B yCIIOBUSX OTBJICYEHHS OT HATJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €TI0 UCXOJHOTO COJEP KAHMS.

OcHOBHBIE coaepkaTesibHble JTUHUU Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUpPOBAaHKE JTOTUYECKAX YMEHUN
pacrnpezensercs He TOJIBKO M0 COAEPKATeIbHBIM JIMHUASM, HO U IO TOJaM 00y4YeHHS
Ha YPOBHE CpPeIHEro o01ero o0pa3oBaHusl.

ConepxxaHnue o0pa3oBaHUs, COOTBETCTBYIOUIEE IPEAMETHBIM pe3yibTaTaM
OCBOGHHMsI paboyeil mporpaMMmbl, pacmpeneiaéHHbIM 10 TojgaM OOy4eHHs,
CTPYKTypUpPOBAaHO TakuM o0Opa3oM, 4YTOObI OBJAQJCHHE T'€OMETPUUYECKUMU
NOHATUSMU U HaBBIKAMHU OCYLIECTBISJIOCH MMOCIEA0BATENBHO U MOCTYIATEIBHO, C
coOII0ICHMEM IIPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOUAJIUCH B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTaBICHUM OOy4YarolUXCs, paciiupss U
yrayOssist e€, oOpa3ysi MpOUHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Hejemto B 10 kinacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUJIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM MOCTPOCHUM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEpPECEKaIOIIHeECs,
napajUielbHble W CKpeluBamoIuecs mnpsMble. llapamnenbHOCTh NPSAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MapaJUIEIbHbIE TNPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMOM M IJIOCKOCTU. YTJBI C
COHANPABJICHHBIMA CTOPOHAMH; YIOJ MEXAy MpsMbBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MAPAIIIEIBHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockoctelt. [IpocTelimme mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
Ky0, mapasuiesienure/; HOCTPOEHUE CEYSHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINUKYIISIPHBIE MPSMbIE B
IPOCTPAHCTBE, MpsAMbIE MapajuleIbHbIE W NEPHEHAMUKYJAPHBIE K IIJIOCKOCTH,
IOPU3HAK NEPNEHAUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPHEHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY NPsIMON U
IUIOCKOCTBIO;  ABYIPAHHBIM  yroJl, JIMHEHWHBIA yroja JBYTPAHHOIO  yIJIA.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSTHUE
OT IPSIMOM J10 TTIOCKOCTH, MMPOEKIHUS (PUTYphI HA TUIOCKOCTh. [leprneHnauKynsapHoCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHIUKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o Tpéx
NEPIEHIUKYIISPAX.

MHoOrorpaHHuKu

[ToHsiTUE MHOTOIPaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAaHHHKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. Ilpuszma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3Mbl; OOKOBasi U
MOJIHAas MIOBEPXHOCTh IPU3MBIL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienune]; U ero cporcra. llupamupa: n-yronapHas nupamuaa, TpaHd U
OCHOBaHHUE MUPaMU/Ibl; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUIbI; TPABUIIbHAS U
yceu€HHas MNHUpaMyuJa. OJIEMEHTbl Npu3Mbl M nupamuisl. IIpaBusbHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; NMpPaBUJIbHAS MpHU3Ma U
NpaBWIbHAS NUPaAMUIA; NpPaBUJIbHAs TPEYrojibHas MNHUpPaMUAa W IPaBWIbHbBIN
terpadap; KyO. IlpencraBieHne O MpaBUIbHBIX MHOTOTPAaHHUKAX: OKTadIp,
nojeka’ip u ukocasap. CeueHus NpU3Mbl U TUPAMUJIBL.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IJIOCKOCTU. DJIEMEHTBI CAMMETPHUH B IMPAMUAAX, HapaJUICIEIUIENaX, IPABUIbHbIX
MHOT'OTPaHHUKAX.



Bolunicnienue 37€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OHWaroHaju, YTJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBIL,
IUTOIIA/1b OCHOBAaHMIA, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMoii mpu3msl. [Tnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHOM MNHUPAMHIBI, TEOpEMa O
Iomaau yceu€Hnoi nupamunl. [lonstue 00 o0béme. O0BEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAASIMHU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEL.

11 KIIACC

Tesa Bpalenus

[unHapuyeckas MTOBEPXHOCT, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHAPUYECKON mnoBepXHOCTU. [lunuHap: ocCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ymwIIass W OCh; IUIOMIAJAh OOKOBOW H TMOJHOU
MIOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTU. KoHyc: OCHOBaHME U BeplIrHa, o0Opasyroias
¥ OCh; TUTOTIIA/Tb O0KOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pasyroiue
¥ BBICOTA; OCHOBAHMS U OOKOBAasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOIMIAJb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
IJI01ab CephI.

N3006paxeHnne Tea BpalleHus Ha TUIOCKOCTH. Pa3BépTka nMnuHapa U KOHyca.

KombOunanumu ten BparieHus 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIH
okoJ10 cdepsl; cepa, BMCaHHAS] B MHOTOTPAHHUK, UK TEJIO BpaIIeHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
IpSIMOYTOJIBHOTO Tapajjenenurnena u ciaeactBus u3 He€. OObEM UMIMHIpA,
konyca. O0BéM Mmapa u mIomaas chepsl.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAASIMU
MOBEpXHOCTEH, 00bEMaMU MOJOOHBIX TEJ.

Ceuenus Mz Ipa (MapauieIbHO U NePIeHIUKYJIISPHO OCH), CEUEHHSI KOHYCa
(mapasielbHOE OCHOBAHMIO M IPOXOIAIIEE YEPE3 BEPILINHY ), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3znokeHue BeKTOopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. llpaBwio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBUJI JACUCTBMM C Bekropamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.



Brrunciienne yrioB Mexay NpsIMBIMHU U IUIOCKOCTSIMHU. KOOpAMHAaTHO-BEKTOPHBIN
METOJ IIPH PELIEHUN T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaTbl OCBOEHMSI MPOrpaMMbl y4eOHOro mpeaMera
«MareMaTuka» XapaKTEepU3yHOTCH:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHA,
NpoIeAyp TpaxKJaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBHUM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HAaCTOSIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K HWCIIOJh30BAHUIO 3THUX JOCTWKEHHWW B JIPYTHMX HayKaX, TEXHOJOTHUAX, cdepax
HKOHOMMKHU.

JAyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCHUICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, H3TUYECKOrO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUI HayKU U JIEATeIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOECHUE YCTOMYUBOTO OyAyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 331a4, PEIICHUH, PACCYKACHUN; BOCTIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acleKTaM pa3INYHbIX BUJIOB HCKYCCTBA.

Pu3nyeckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 6e30macHOro 0opasa U3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0POBBIO (30pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHA U
OT[IbIXA, peryiapHas (pu3nuecKast akTUBHOCTD); (PU3NYECKOTO COBEPLICHCTBOBAHMUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM IIEHHOCTHU TPYAOJIO0US; MHTEPECOM K
pa3nuuHeiM  chepam  MpodeccHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur U pealr30BbIBATH COOCTBEHHBIE KU3HEHHbIC IUIAHBI;
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTe€MaTUYeCKOMy OOpa3oBaHUIO U



caM0o00Opa30BaHUIO HAa TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIIICHUU TPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

JKoJ0ru4ecKkoe BOCIUTaHue:

c(hOPMUPOBAHHOCTHIO HIKOJOTHUECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLUATBHO-D)KOHOMUYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOJHONU U COIMATIbHOU
Cpenmpl, OCO3HAaHMEM TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJeMm;
OpHEHTAallMe HAa MPUMEHEHHWE MAaTeMaTHYECKUX 3HAHUW JUIsl PEIICHUs 3a/ad B
00J1aCTH OKPY>KaIOIIEH Cpeibl, IIIaHUPOBAHUSI TIOCTYITKOB U OLICHKH WX BO3MOKHBIX
MOCJIEACTBUN IJISI OKPYKAIOIIEH CPEBI.

I[leHHOCTH HAYYHOIO NMO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKM W  OOIIECTBEHHOW TMPAKTHKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKd Kak c]epbl 4YemoBEeUeCKOW IesATEeNIbHOCTH, JTaroB €€
pa3BUTUA M 3HAYMMOCTH [JIi PAa3BUTUA IMBUIM3AlLMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOW KyJIbTypod Kak CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U HCCIIEIOBATENIbCKYIO JEATEIIbHOCTD
WHJUBUAYAJIBHO U B TPYyIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHbIe pe3yibTaThl OCBOSHHS MPOTPaMMbl YYEOHOTO TpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBIIJICHUEM YHHUBEPCATHLHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OetiCMBUIMU.

1)  Vuusepcanvnvie = nosmaeamenwvmvle  Oeticmseus,  obecneuugarom
Gopmuposanue 0Aa308bIX KOSHUMUBHLIX NPOYECCO8 00YHAIOWUXCS (0CB0eHUe
Memo008  NO3HAHUA — OKPYHCAIouje2o0  Mupa,  NpuMeHeHue  J102UYECKUX,
UCCTIe008aMENbCKUX ONepayull, ymeHut pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeicTBus:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEeMAaTUIECKUX
OOBEKTOB, MOHSATUH, OTHOIIEHUH MEXIy MOHATHAMH; (OPMYyINPOBATH
OTIpeNIeTICHUs]  TMOHATWN; YCTAaHABIHMBATh CYIIECTBEHHBIH  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA MJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAIIN3A,

e BOCHpUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHUS:
YTBEPIUTEIbHbIE W OTpPULIATEIbHBIE, €IWHWYHBIC, YacTHbIE W OOIIHE;
YCJIOBHBIC;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
NpoTUBOpeursl B (akTax, MaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX;
npeyaraTh KpUTEPHUH JJIs BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;



e JeNaTh BBIBOJABI C MCIOJb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH M0 aHAJIOTUH;

e TPOBOAMTH CaMOCTOSITEJIHO J0Ka3aTeNbCTBA  MaTEeMaTHUYECKUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

e BbIOMpaTh cmoco0 pemeHus y4uyeOHOM 3ajaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB peEIIEHUsl, BBIOMpPATh HauboJee MOAXOMAUMI € Y4ETOM
CaMOCTOSITEJIbHO BbIJIEJIEHHBIX KPUTEPHUEB).

basoBble uccieaoBarebCKue J1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMyIupoBaTh BOIPOCH], (PUKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMYy,
yCTaHaBIMBaThb HCKOMOE€ W  JaHHOe, (QOpMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIUIO, MHEHUE;

e TPOBOAMTH CaMOCTOSITENIbHO CTJIAaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOIro
o0ObeKTa, SBJICHHUSA, NPOLECCA, BBIABICHUIO 3aBHCUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;

e CaMOCTOSITENIBHO (POPMYTUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yjIbTaTaM
NPOBEAEHHOTO HAOIONCHUSA, UCCIEIOBaHMs, OLEHUBATH JOCTOBEPHOCTD
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCa, a TAKKE BbIJBUTATh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

e BBIABISITH AePUIUTHI HHDOPMAITUH, TAHHBIX, HEOOXOUMBIX JJIsl OTBETA HA
BOMPOC U JUIsI pEIICHU 3a/1a4H;

e BbIOMpaTh UH(OpPMALMIO U3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIIKIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

e CTPYKTYypHUpOBaTh HMH(OPMALIUIO, MIPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WLUTIOCTPUPOBATH TpaduvecKH;

e OIICHUBATH HaJEKHOCTD uHdopMaIu 1o CaMOCTOSITEJIbHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

2)  VHueepcanvuvie KOMMYHUKAmMUGHbIE  OelicmEus,  00ecneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

Oo0uenue:

e BOCIPUHUMATH U GOPMYIUPOBATH CYKIICHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJIIMU OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMMCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS MO XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YEHHbBIN PE3YJIbTAT;

B X0J1¢ 00CYKIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMO TEMBI,
po0sIeMBbl, pelraeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAIIEJICHHbIE Ha TTOUCK
pELIEHUsI; COMOCTAaBIATh CBOM CYXKACHUS C CYXICHUSMH JPYrUX
YYaCTHUKOB JHAalIora, OOHApYXUBATh Pa3lWYhe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOH Gopme popMyTupOoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,
NPEACTAaBIATh  PE3yJbTaTbl  PELICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeIOBAHMUSI, IPOEKTA; CAMOCTOATENbHO BEIOMPATh (POPMAT BHICTYIUIICHUS
¢ yu€ToM 3aJ]a4 NMpe3eHTaIlM 1 0COOCHHOCTEN ay AUTOPHUHU.

CorpyaHu4ecTBO:

MOHUMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM U MHIMBUY ATbHOM
paboThl TpU perieHny y4eOHBIX 3a7ad; MPUHUMATh IEJIb COBMECTHOM
JeSTEIIbHOCTH, IUTAHUPOBATh  OPraHU3allMI0O COBMECTHOH  paboTHI,
pacmpenienaTh BHIBI padOT, JOrOBApUBATHCS, OOCYXXIaTh MpOIECC H
pe3ysbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JTFO/ICH;

y4acTBOBATh B TPYIIIOBBIX (popmax paboTsl (00CykaeHHs, 0OMEH MHECHU,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHINOJIHATH CBOIO YacTh pabOThI U
KOOPJMHHUPOBATH CBOM ICUCTBUSA C IPYTUMH YJICHAMHU KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyIHPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvnuie pecynamusnsle oeiicmausi, obecneuusaom opmuposarue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIAH, aJITOPUTM PEIIEHUS 3a/1a4H, BEIOUPATh CIIOCO0 perIeHus
C Y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEUICHUN ¢ Y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMU TO3HABAaTEIbHOM pediekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEMCTBUA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIECCa U PE3yIbTaTa
pelieHrs MaTeMaTUYECKOM 3a/1auu;

MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTb [IPH PEIICHUH 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJIbTaTa IEIH W YCIOBHIM, OOBICHITH
MPUYUHBI TOCTHKECHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOJUTh OMMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OmnepupoBarh NOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[IpyuMeHATh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS W3 HHUX MPH PELICHUH
reOMEeTPUUYECKUX 3a/a4.

OmneprpoBaTh NOHATUSAMU: MAPAIIICIBHOCTh M EPIICHIUKYIAPHOCTD MPSMBIX
Y IJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pAaCIOJIOKEHHE NPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: ABYTPAaHHBIM yTOJN, TpaHW ABYTPAHHOTO YTIJa,
pedpo IBYIpaHHOTO YIVIa; JIMHEHHBIA yroyl JBYTpaHHOIO yIJa; IpagyCHas Mepa
JBYTPaHHOI'O yrija.

OnepupoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBIII MHOTOIPaHHUK.

Pacrio3naBaTh OCHOBHBIE BHABI MHOTOIPAaHHUKOB (MHUpamMHuaa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnen, Kyo0).

KnaccupunupoBaTe  MHOTOrpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(pUKaUuU (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH; TMPaBHJIbHBIC
MHOTOTPaHHUKH; MPSMBIE U HAKJIOHHBIE TPU3MBbI, TApaJICIICTIUIIC IbI).

OmnepupoBaTh MOHATHIMH: CEKYIas NIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3YsI METOJI CIIE/I0B.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METOAOM  CJIEJOB,  BBINOJIHSTH
(BBIHOCHBIE) TUIOCKHE YEPTE)KHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI
CBEpXY, COOKY, CHHUBY.

Pemats 3aaun Ha HAXOKJIEHUE T€OMETPUUYECKUX BEIMUYUH 110 o0pa3LaM Wiu
aJIrOpUTMaM, IPUMEHSS U3BECTHBIE AHAIUTUYECKHE METOAbl IPU PELICHUU
CTaHJapPTHBIX MaTeMaTUYECKUX 3a/1ay Ha BBIYMCIIEHUE PACCTOSHUI MEXIy IBYyMs
TOYKAMH, OT TOYKH JO TMPsAMOH, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMU.

Pemats 3aaun Ha HAXOKJIEHUE T€OMETPUYECKUX BEIMUYMH 110 o0pa3LaM Wiu
aJITOpUTMaM, IPUMEHSS U3BECTHbIE AHAIUTUYECKHE METOAbl IPU PELIECHUU
CTaHJApPTHBIX MaTeMaTHYEeCKUX 3aJady Ha  BBIYUCICHHWE YIJOB  MEXIY
CKPEIIMBAIOMIUMHUCA TPSIMBIMH, MEXKAY TNPSIMOH U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnate 00bEMBI M IJIOIIAAM [TOBEPXHOCTEW MHOTOTPaHHHUKOB (IIPU3Ma,
NUpPaMUJIa) C IpUMEHEHUEM (POPMYJT; BEIUHUCIISITH COOTHOLIEHUS MEXTy TUIOLIAIIMU
NOBEPXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MNOHATHSMHU: CHMMETPHUS B MPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBHI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, IPEJICTABICHHYIO HAa YEepTeXax U
PUCYHKaX.

[TpumensaTs reomeTpudeckue (HakThl A1 PEIICHNUS CTEPEOMETPUUECKUX 3a/1a4,
IIPEANOIATAIOIINX HECKOIBKO IarOB PELICHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a1aHbI
B SIBHOU (hopme.

[IpumeHsATs mpoCTEHIIME MPOTpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBOIMTE NpHUMEpPBl MATEMATHYECKHX 3aKOHOMEPHOCTEM B IPUPOAE H
JKW3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IMOIMy4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3Yy4YCHHBIE IIOHATUSA B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIMPOBAHHOW MPOOJIIEMBbI, MOJAEIUPOBATH pPeasbHBIC
CUTyallUH Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmnapara aireOpsl; perarb
IIPAaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.

11 KIIACC

OnepupoBaTh MOHATUSMHU: LUJIUHAPUYECKAs IOBEPXHOCTh, OO0pa3yrolue
UTMHAPAYECKON MOBEPXHOCTH; IIWJIUH/IP; KOHUYECKasi TOBEPXHOCTh, 00pasyroiume
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOJTYYEHHUS TE BPAICHHUS.

KnaccudummpoBath B3auMHOE pacrosiokeHne chepbl v MIOCKOCTH.

OnepupoBaTh MNOHITUSIMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BhICOTA
CETrMEHTa; LIAPOBOM CJIOM, OCHOBAaHHUE IIAPOBOIO CJIOS, BBICOTA LIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boruucnsate  00bEMBI M IJIOMIAAM  TOBEPXHOCTEH  Tesll  BpauieHwus,
TCOMETPUUYECKHUX TEJ ¢ TPUMEHEHUEM (HOpMyII.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BIIUCAHHBINA B Chepy M ONMUCAHHBII
okoJ1o cdepsl; cepa, BIUCAHHASI B MHOTOTPAHHUK WJIM TEJIO BpaIICHUS.

BbIYUCHISTE COOTHOIICHHS] MEXKAY IJIOIIAAIMU MOBEPXHOCTEH U 00BEMaMuU
IMOJIOOHBIX TEII.

N300pakath m3ydaembie (QUTYpHI OT PYKH W C MPUMEHEHHEM TPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJl BPAILlCHHUS.



W3Bnekatb, WHTEPNPETUPOBATH W MPeoOpa3oBbIBATh HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, IPEJICTaBICHHYIO Ha YepTeXax U
pPHUCYHKaXx.

OmnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE  JEHCTBUSL  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB MU
YMHOKEHUS BEKTOpa Ha YUCIO, OOBSICHIThH, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

[TpumeHsaTh paBUIIO Mapasuieienue a.

OmnepupoBaTh NOHATUSAMU: JIEKAPTOBBI KOOPJAUHATHI B POCTPAHCTBE, BEKTOD,
MOJZlyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXKIY
BEKTOPAMH, CKAJIIPHOE ITPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxonuTh cymMMy BEKTOPOB M IPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJISIPHOE MPOU3BEACHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3anaBath INIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CUCTEME KOOpUHAT.

[TpumensaTs reomeTpudeckue (HakThl A1 PEIICHNUS CTEPEOMETPHUUECKUX 3a/1a4,
MPEINOoJIararolInX HECKOJIBKO I1aroB PEIIeHUs, €CITU YCIOBHS MIPUMEHEHUS 3a/1aHbI
B SIBHOU (hopme.

Pematps npocrelinime reoMeTpuuecKue 3ajadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaunm Ha J0KA3aTENbCTBO MATEMAaTUYECKUX OTHOIICHUH H
HaXO0XJI€HUE F€OMETPUUECKUX BEJIMYMH 110 00pa3laM Wik alrOpuTMam, IpUMEHss
U3BECTHBIE METO/IbI IPU PEIIEHUH CTaHIAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[TpumeHATh mpoOcCTEHIIME MPOrpaMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBOIMTE NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
KU3HU, pacllO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[TpuMeHATh MOJy4EeHHbIE 3HAHUS Ha MPAKTUKE: AHAJIU3UPOBATH pPEAJIbHBIE
CUTyallid W NPHUMEHATb H3yYEHHbIE MOHATHS B TPOIECCe MOMCKA PEIICHUs
MaTeMaTH4eCcKu C(HOPMYIMPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPeasbHBIC
CUTyallid Ha fA3bIKE TEOMETPUHU, UCCIEA0BaTh TMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmapara ajireopsl; pemarb
IPAKTUYECKHE 3a]1a4M, CBSI3aHHbIE C HAXOKICHUEM I€OMETPUUECKUX BEIMUNH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabnbie IIpakTHueckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuio 10 0 0
) IIpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 0
[TapannenbHOCTh NMPSIMBIX U TUNIOCKOCTEN
3 HepneHﬂmfynﬂpHocm MPSIMBIX U 12 0 0
IJI0CKOCTEN
4 VYTl MeXIy NPSAMBIMU U TTIOCKOCTSIMU 10 1 0
5 MHororpaHHuku 11 1 0
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 0
7 IToBTOpEHME: CEUCHMUS, PACCTOSHUS U YTJIbI 4 1 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/esioB U TeM uu¢poBbIe
Ne i/mn P Konrpoabnbsie IIpakTHueckue (ipp )
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcebl
Tena BpaieHus 12 0 0
OOBEMBI TET 5 1 0
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 0
4 [ToBTOpeHue, 06001IeHNE, 7 | 0
cucTeMaTH3als 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3yUeHusl

DJIeKTPOHHbIE
undposbie
oOpa3oBaTesibHbIE

pecypcebl

OcHOBHbIE IOHATHUSI CTEPEOMETPUU:
TOYKA, IpsiMasi, TNIOCKOCTb,
npoctpancTBo. [IpaBuna uzo0pakeHus Ha
PUCYHKaX: U300paKEHUSI TTIOCKOCTEH,
napajieIbHbIX MPSMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

[TonsaTus: nepecekarouuecs MI0OCKOCTH,
nepeceKaroIrecs npsimasi ¥ IOCKOCTh

[TonsTHs: MEPECCKAIMHECH IIIIOCKOCTH,
MEPECCKAMMNECS IpsAMas U IJIOCKOCTb

3HAKOMCTBO C MHOTOI'PaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pHCYHKaXx, Ha MMPOCKIIMOHHBIX YePTexKax

HavanbHbie cBeeHust 0 Kyoe u
NHpaMHUze, UX Pa3BEPTKH U MOJICIIH.
CeueHnst MHOTOTPaHHHUKOB

HauanbHble cBenieHns o Kyoe u
nupamMusie, UX pa3BEPTKH U MOJIEIH.
CeueHnst MHOTOTPaHHHUKOB




TToHsATHE 00 AaKCHOMATUYECKOM
MIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHSI M3 HUX

TToHsATHE 00 AaKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIEACTBHS U3 HAX

[TousTHE 00 aKCHOMATHUYECKOM
MOCTPOCHUH CTEPEOMETPUU: AKCUOMBI
CTepeOMeTpI/II/I U CJIICACTBUA U3 HUX

10

[TousaTHE 00 aKCHOMATHUYECKOM
MIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHSI M3 HUX

11

B3aumHoe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE: MEepeceKarorecs,
napajuleJIbHbIe U CKPEIMBAOIINECs
npsiMble

12

[TapamienbHOCTD IPAMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE: NapaJUICIbHBIC IPSIMBIC
B IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
IPSIMBIX

13

[TapamienbHOCTD IPSAMBIX U IIJIOCKOCTEN
B IIpocTpaHcTBe: [lapaminensHocTh
MPSIMON U TNIOCKOCTH

14

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMUA

15

Yroa Mexay npsMbIMU B IPOCTPAHCTBE

16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

[TapanienbHOCTh MIOCKOCTEH:
napasuieJIbHbIe TIOCKOCTH




18

CBolicTBa napajuIeIbHbIX MIOCKOCTEN

[IpocTeiiue npocTpaHCTBEHHbIE

19 (GUrypsl Ha MIOCKOCTH: TETPAdIP, KyO,
napajuleJenumnes

20 [TocTpoenue ceuenui

21 ITocTpoenue ceueHnit
KonTtponbnas padota mo teme "lIpsimbie

22 Y TJTIOCKOCTH B IPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYASAPHOCTH MPAMOU 1

23 MJIOCKOCTH: IEPIIEHIUKYJISIPHBIE PSIMbIE
B [IPOCTPAHCTBE

24 [Ipsimble napasuienpHbIe U
NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

)5 [Ipsimble napasuienbHbIe U
NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

%6 [Ipr3Hak NepneHIuKyJISIPHOCTH TPSIMOM
Y IUIOCKOCTH

27 [Ipu3Hak nepneHauKyIApHOCTH MPSIMOMN
Y TUIOCKOCTH

73 Teopema o mpsiMON EPICHANKYIIIPHON
IUIOCKOCTH

29 Teopema o mpsIMON NEPICHANKYIIIPHON
IJIOCKOCTH

30 Teopema 0 npsIMO¥ NTEPIIEHAUKYIIIPHOU

IIJIOCKOCTH




31

[lepneHuKyIsp U HAKJIOHHBIE:
paccTosiHue OT TOYKHU J0 INTOCKOCTH,
paccTosiHue OT NPSMOM J0 MIIOCKOCTH

32

[lepneHuKymIsp U HAKJIOHHBIE:
paccTosiHUE OT TOUKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

33

[leprieHauKYIsp U HAKIOHHBIE:
paccTosiHue OT TOYKHU JI0 ITIOCKOCTH,
paccTosiHue OT MPSMOU J0 MIIOCKOCTH

34

[leprieHauKYIsIp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMOM 710 MIIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY
MPSMOU M TNIOCKOCTBIO

36

JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYI'PaHHOIO yIJla

37

JIByrpaHHbIi yroJi, TMHEWHBIA yTroJl
JBYTPaHHOIO yria

38

[lepneHAUKYIAPHOCTD IIOCKOCTEN:
NPU3HAK NEPIEeHAUKYISIPHOCTH JIBYX
IUIOCKOCTEN

39

[lepneHAUKyYIAPHOCTD IIOCKOCTEN:
HNPHU3HAK HEPIECHIUKYIIAPHOCTH ABYX
IUIOCKOCTEN

40

[lepnieHAUKYIAPHOCTD INIOCKOCTEN:
HNPHU3HAK HEPIECHIUKYIIAPHOCTH ABYX
IIJIOCKOCTEN

41

Teopema o Tpéx nepneHAuKyIIpax




42

Teopema 0 TpEX NEPHEHAUKYIISPAX

43

Teopema o Tpéx nepneHAuKyIIpax

44

KontponsHas padora mo Temam
"IlepneHAUKYJISIPHOCTD OPSIMBIX U
mIockocTe" u "Y bl MeXIy NPSIMBIMU
U T1ockocTsmu'"”

45

[lonsTHe MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOT'PaHHUKA, BBITYKJIbIE U
HEBBIIMYKJIbIe MHOTOIPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipusma: n-yronpHas mpu3mMa; rpaHu 1
OCHOBaHUS IPU3MBL; IIpsIMast U
HaKJIOHHAsI IPU3MBbI; OOKOBas U MOJIHAS
MIOBEPXHOCTB ITPU3MBI

47

[Tapannenenunen, mpsiMOYTrOJIbHBIN
napasulesIenuIle]l U ero CBOMCTBa

48

[Inpamupa: n-yrojapHas nupaMua, TpaHu
U OCHOBaHUE MUpaMUbl; OOKOBas U
NI0JIHAsl IOBEPXHOCTh MUPAMUJIBL;
IIpaBWJIbHAsA U yCEUEHHAs TIpaMKia

49

[TpaBrIIBHBIE MHOTOTPAaHHUKH: ITIOHATHE
IIPABUJIBHOTO MHOTOTPAHHUKA;
IIPaBWJIbHAS IPU3Ma U NTPaBUIIbHAS
nupaMua; IpaBuibHas TPEYrOJIbHAs
nUpamMuia ¥ MpaBUWIBHBINA TeTpasap; KyO

50

[IpencraBnenne o MpaBUIBLHBIX
MHOTOT'PaHHHUKAX: OKTadAp, AOJEKadip U
HUKOCadIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, NIPSIMOM,

51 MJIOCKOCTH. DJIEMEHThI CHMMETPUHU B 1
nupaMuiax, napaviesnenuneaax,
MPABUJIbHBIX MHOTOTPaHHUKAX
Brruncnenue 3neMeHTOB
52 MHOTOT'PAaHHHUKOB: pEOpa, TuaroHam, 1
YTJIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 IIOJIHOY ITOBEPXHOCTU IIPSIMOM IPU3MBI, 1
IUIOINAb OCHOBAHHIA, TeOpeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMOMN MPU3MBbI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIIbHON MTUPAMUJIBI, 1
TeopeMa O TUIoIaau OOKOBOM
MMOBEPXHOCTH YCEUYEHHOW MUPAMUIbI
55 KoHnTposnbHas pabota mo Teme 1
"MHororpaHHuku"
56 [Tonsitue 06 06bEME 1
57 O06BEM nupamMuIsl 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupamMuIsl 1
60 O0BEM TUpaMuIbI 1
61 O06BEM pU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM TTPU3MBI 1
64 KonTtponbhas padota mo teme "OO0bEMBI 1

MHOTOTPaHHHUKOB"




[ToBTOpenue, 0600IICHNE
65 cucremaTusanus 3Hanuil. [loctpoenue
CEUYEHU B MHOTOTPAHHUKE

[ToBTOpenue, 0600IICHNE
cucTeMaru3alys 3HaHu. Beraucnenue
66 pacCTOSTHUM: MEXKY IBYMsI TOUKaMU, OT
TOYKH JI0 IPSAMOM, OT TOUKHU 10
MJIOCKOCTH, MEXIY CKPEIIMBAIOITAMHUCS

MMPAMBIMHA

67 Hrorosas kKoHTpoOJbHASA paboTa

[ToBTOpeHmE, 0600IIEHNE
cucTeMaTu3alys 3Hannii. Belauciaenue
68 YIJIOB: MEXY CKPELIUBAIOIUMUCS
IPSIMBIMU, MEXY IIPSIMOM U

IMJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YIJIOB
MCKAY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne i/t

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTposbHbIe
padoThI

IIpakTuyeckue
padoTsI

JlaTa
H3ydeHust

DJIeKTPOHHbIE
undposbie
oOpa3oBaTesibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, InaMeTp;
TUTOIIA/Ib TIOBEPXHOCTH CHEPHI

Bsaunmuoe pacnionoxxenue chepsl u
IUTOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; romaas chepsl

N3obpaxenue chepsl, mapa Ha
mockocT. CeyeHus mapa

[y gpruveckas MOBEPXHOCTb,
o0pa3yromue UIHHIPIIECKON
MMOBCPXHOCTHU, OCb I_[I/IJII/IHI[pI/I‘-IeCKOf/'I
IMOBEPXHOCTHU

[unwHap: ocHOBaHUS B OOKOBas
MMOBEPXHOCTh, 00pa3yroIias U 0Ch;
[UIoIAaas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakenne muirHApa Ha TIOCKOCTH.
Pazpéprka nmnmunapa. Ceuenus
IUIUHIpA (TI0OCKOCTHIO, TAapaJIeIbHOM
WJIU TIEPIICHAUKYJISIPHOM OocH
UUAJTUHIPA)

Konunueckast moBepxXHOCTb,
o0pa3yromne KOHHIEeCKOM




MMOBCPXHOCTHU, OCb U BCPUINHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILNHA,
oOpa3yrolas ¥ 0Cb; IUIOLAlb OOKOBOH
U IIOJIHOM ITOBEPXHOCTHU

VY ceu€HHBIN KOHYC: 00pa3yroIme u
BBICOTA; OCHOBaHHS U OOKOBast
IIOBEPXHOCTH

10

N300paxeHune KoHyca Ha MIOCKOCTH.
Pa3pépTka konyca. CeueHus: KOHyca
(TUTOCKOCTHIO, MapauIeTIbHON
OCHOBAHHUIO, U IJIOCKOCTHIO,
IIPOXOJALIEN Uuepe3 BEPLINHY )

11

KomOunarmmst Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHoOrorpaHHuk, OIMCaHHBIM OKOJIO
cdepsl; cdepa, BIUcaHHAs B
MHOT'OTPaHHMK WIX B TEJIO BPAILECHUS

13

ITonsatue 00 00béMme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEll

14

O0BEM mUIHHIpa, KOHYCa

15

O06BEM mapa u rwiomaas cheps

16

[TogoOHBIE TENa B MPOCTPAHCTBE.
CoOTHOIICHUST MEXKIY TUTOIIAISIMA
MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX
Tem

17

Kontponbras padota mo temam "Tena
BpamieHus" u "O0beMsl Ten"




Bekrop Ha mmockocty U B

18 MIPOCTPAHCTBE

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO
PasnoxxeHne BekTopa 1o Tpém

21 HEKOMIUIaHApHBIM BeKkTopaMm. [IpaBuio
napajuiesenuneaa
Pemenne 3ama4, cBSI3aHHBIX C

22 IIPUMEHEHHUEM IIPAaBUJI JEUCTBUN C
BEKTOpaMH
[IpsimoyronbHas cucreMa KOOpAUHAT B

23 npocTtpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimue 3a1a4u B KOOpAUHATAX

24 VYron mexnay Bekropamu. CkasipHOe
MIPOU3BEICHNE BEKTOPOB

)5 Brruncnenue yrioB Mexy MpsIMBIMH U
IJIOCKOCTSMU

%6 KoopanuaTHO-BEKTOPHBIA METOT TPU
pEILIeHNN TeOMETPUYECKUX 3a7a4
KonrponsHas pabora o Teme

27 "BekTopbl 1 KOOpJMHATHI B
npocTtpaHcTae"
[ToBTOpeHme, 06001IEeHNE 1

73 cucreMarusanus 3HaHuii. OCHOBHbIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

29 [ToBTOpenue, 0000IICHNE U

cucréMarmu3anusia 3HaHui. OCHOBHBIC




¢burypsl, hakTel, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHue, 06001IEeHNE 1

30 CHCTeMAaTH3alys 3HaHui. 3a1aun 1
HJIaHI/IMeTpI/II/I U MCTOJbI UX peHleHI/IH
[ToBTOpeHme, 0600IIEeHNE U

31 cucTeMaTu3alus 3HaHui. 3agaqu 1
HJIaHI/IMeTpI/II/I U MCTOJbI UX peHleHI/IH
[ToBTOpeHmEe, 0600IIEHNE U

1 cucreMatu3anus 3Haguii. OCHOBHEIE |
¢burypsl, GakTbl, TEOPEMBI Kypca
CTEpPEOMETPUH

33 Hrorosas koHTpoabHAs paboTa 1

34 [ToBTOpeHue, 06001IeHNE 1 1
cucreMarulanus 3HaHUnu

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

['eometpus, 10-11 :Yuebnuk ans oOuieo0pa3oBaTeaIbHbIX
yupexnaennit/JI.A.Atanacsu, B.®. byry3os, C.b. Kagomiies u n1p. — M. :
[Ipocsemenue, 2019 roa. 206 c.

Junaktudeckue marepuanisl no reometpuu s 10-11 knacca

o0mmeobpaszoBarenbHbIX yupexaeHui, aBrop 3uB b.I".IlpocBemenue, 2019 ron

METOANYECKHUE MATEPHUAJIBI 1A YUUTEJIA

['eometpus, 10-11 :YueOHuk 1151 00111€00pa30BaTEIbHBIX
yupexnaennit/JI.A.Atanacsu, B.®. byry3os, C.b. Kagomiies u n1p. — M. :
[Tpocsemenune, 2019 rox. 206 c.

[Toypounsie pa3paboTku 1Mo reoMeTpuu auddepeHupoBannblil moaxon, 10

KJjacc kK yueonomy komiiekty A.Jl. Atanacsna, B.®. byry3osa, C.b. Kanomiesa.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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