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HOACHUTEJBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHET0 OO0IIero 0Opa3zoBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUW, NPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzammsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOIO U TI03HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YJarOITHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAlpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOYUYEHHUS T'€OMETPUM B HAIPABICHUU JMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYECHHUS APYTUX yU4EOHBIX AUCUMUILINH. PazButre y oO0yJarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKICHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHHM PEaJbHOTO M WACAJIBHOTO, XapaKTepe OTPaKEHUs
MaTeMaTHUYECKON HayKO! SIBJIEHUI U POIIECCOB PEabHOIO MUPa, MECTE T€OMETPUHN
B CUCTEME HayK U POJId MAaTEMATHUYECKOTO MOJICTUPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KayeCTB MBIIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01ecTBe.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHHs, Tak Kak OOECrneYMBaeT BO3MOXHOCTb H3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK M TYMaHUTAPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHHH OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB F€OMETPUU U TOCTPOCHUH LIEMOYKHU JTIOTHUECKHUX YTBEPKICHUN
B XOJ€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIMOJB3YIOTCS TMPH PEHICHWH 3a1ad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIMaabHOro ObITHSA, (opma
OTPaKEHHUsI OKPYXKAIOIIET0 MHpA, YCJIOBHUE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BbEAUHSIET pa3Hble BUAbI yUeOHOU U TPYAOBOM EATEIbHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXHBIX KayecTB, MOATOMY akKTyajbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilens ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHMUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIEIIHOTO NPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
00yJaroumXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YpOBHE OCHOBHOTO 0011ero oopazoBanus. Takum oOpa3zoM, oOydaromiyecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKNUE YMEHHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0OHI NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKUX 3HAHUSX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIFOTCS:

e (opMupOBaHHE NpPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENISIX U B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TOHSATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEA0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBaHue (YHKIIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHHUS TEOMETPUUECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3yYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIETH, NPUMEHSATh OCBOEHHBI TI'€OMETPUUYECKUI
anmapar U1 peleHus PAKTUKO-OPUEHTHUPOBAHHBIX 3ajad4,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJI€ €r0 U3YUYEHHU 3a7a4, PEIIaEMbIX Ha YPOBHE HHTYUTUBHOIO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJXl HUMH, YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKaHUE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUIIEMY
W3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a7a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7a4y HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelbHble TuHUU Kypca «I'eomerpunm» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKAaTEeIbHbIM JIMHUSAM, HO U 110 roAaM 00y4eHHUs
Ha YpPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM IO ToJaM OO0y4YeHHs,
CTPYKTYPHUPOBAaHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYUIECTBIISIIOCH MOCIEA0BATENBLHO U MOCTYNATENBHO, €
COOJTIOJICHUEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUYAIKCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpumn orBoautes 2 yaca B Henenmo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.

B3auMHOe pacronoxeHue NpsMbIX B IPOCTPAHCTBE: IE€peceKarolIuecs,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh NpPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlelibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJIECHHBIMU CTOPOHAMHU;, YroJd MEXIy NpPSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apaielbHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHI HAa TJIOCKOCTHU: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM M TJIOCKOCTH: NEPIEHIUKYIISIPHBIE MPSMbBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOoM
MEPIEHIUKYJIIPHOW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroJl, JIMHEHWHBIA yroa JIBYTPpaHHOIO  yrJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCTe. Teopema o Tpéx
MEePHEHINKYIIApaAX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: N-yrojapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHWE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yced€HHasi mnupamMuaa. OJIEMEHTbl TpU3Mbl W TUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAS THpPaMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpaMHUAa W TPaBUIIbHBIN
terpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOLIAb OCHOBAaHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPAMOM pu3Msl. [ Inomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEPXHOCTU. LlWnMHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONMIaJAb OOKOBOM M TMOJHOMN
MOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYEeCKOW nmoBepXxHOCTH. KOoHyC: 0CHOBaHuE U BepIIMHA, 00pa3yromias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxenue cepbl U IIIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
I01AbL ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCaHHbBIN
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapaJuieIbHO U MEPIISHIUKYISIPHO OCH), CEYEHUs KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJl JEUCTBUU € BekTopaMu. [IpsmMoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreifmiue 3agaun B
KOOpJMHATax. YTon Mexay BekropaMu. CKalspHOE INpPOU3BEIEHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxJaHCKOoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THX JOCTWKEHUW B JPYrMX HayKax, TEXHOJOTHSAX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTHKEHUN HAYKH U JEATEIBHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUI, pACCYKICHUI1; BOCIPUUMYUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cPepaM  MPOPECCUOHAIBHOM  ACSATENbHOCTH, CBA3AaHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HAa TPOTSIKEHUU BCEHW JKW3HU; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbhl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUEC MPUPOJTHON M COIMAIBHOMN
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTHUSI M 3HAYUMOCTH IS PA3BUTHS IIMBWIM3AIMH; OBJAJIECHHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHble Pe3yJbTaThl OCBOCHUS MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCBUIMU.

1)  Vuueepcarvnvie  nozmasamenvhwvle  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX HPOYECCO8 00YUarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpeNICNICHUS]  TOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH U MPeoOPa30OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATHh BOIPOCHI KaK MCCIENOBATENBCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCHUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIeEmMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCHEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
NPOBENEHHOTO HAOJIOJEHUSA, WCCIEAOBaHUS, OLIEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

e BBIABIITH A€PUIMTHI HH(DOPMALIUH, TAHHBIX, HEOOXOJUMBIX /ISl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUPOBaTh MH(POPMALIMIO, NPEICTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OLEHUBATH HaAEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCIOBUIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aui, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOIPOCHI 110 CYLIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTHX
YYaCTHUKOB JHAlIora, OOHApYXUBaTh Pa3U4He U CXOJCTBO IMO3UILHUN; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3CHTALMHU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMaHAHOW U MHAUBUAYaIbHON
paboOThl MpU pelIeHuH Y4eOHBIX 3a/Jay; MPUHUMATh I1eJIb COBMECTHOU
NESATENIbHOCTH, IUIAHUPOBAaTh  OPraHU3alMI0 COBMECTHOM  paboThI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYXKIaTh IMpoOILEecC U
pe3yabTar paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00CyXI€HHs, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATH CBOM IEUCTBUS C IPYTUMH YJICHAMHU KOMaH 1bl; OLICHUBATh
KaueCTBO CBOEro BKJaJga B OOMMA MOPOAYKT TIO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanviuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHsI 3a]1a4H, BHIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTara
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OMOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEIM U YCJIOBUSM, OOBICHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHS U3 HHUX IPU PELICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAILIETBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPAHHBIM Yroj, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAaHHHUKOB (IMHpaMuJa; MpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy  (BBITYKJIbIE M HEBBINYKJIBIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBbI, TApaJJICICTUIIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIONIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTyp: BHI
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO NPSIMOM, OT TOYKHM [0 IIJIOCKOCTH, MEXKIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS TPSIMBIMH, MEXIYy TNPsIMOM M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TPUMEHSTh H3yUYCHHbIE TOHATHS B MPOIECCE TMOUCKA peIICHUs
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXO0XK/IEHUEM FeOMETPUYECKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (UJIWH]P, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTAa; IIapOBOM CJI0, OCHOBAaHUE ILIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucisate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; chepa, BliMcaHHASS B MHOTOTPAHHUK WUJTU TEJIO BpaICHUSI.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAIASIMU MOBEPXHOCTEH U 00bEMaMH
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIIICHHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[TpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl I PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiime reoMeTpudecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs OpocTedIIne POTPAaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MONYYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIU3UPOBATh PEAJIbHbBIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTU4YecKu CQOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajireopsl; pemarhb
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL MPSIMBIX U 12
IJI0CKOCTEN
4 VYTriel MEXAY NPSIMBIMU U TUIOCKOCTSIMU 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHMs], pACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Tena BpameHus 12
OOBEMEBI TEN 5
BekTopbl 1 KOOpIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001mEeHNuE, 7 1
crcTeMaTH3aIus 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TOHATUS CTEPEOMETPHUU:
TOYKA, MPsIMasi, INIOCKOCTb,

npoctpancTBo. [IpaBuia n3obpakeHus Ha

PUCYHKaX: U300pakeHUS TNIOCKOCTEH,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB),
CepeIHbI OTpe3Ka

IlonsTns: NnepeceKaromurecs mI0CKOCTH,
nepecekaromumecs npamas 1 rmiI0CKOCTb

[TonsTus: MNepeceKkaromuecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HauanpHabie cBeneHus o kyoe u
MMAPAMUE, UX PA3BEPTKU U MOJECIIH.
CeudeHnst MHOTOTPAaHHUKOB

HauanbHble cBefieHHs 0 Kyoe u
MMAPAMUIE, UX PA3BEPTKU U MOJECIIH.
CeudeHnst MHOTOTPAaHHUKOB




TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

11

[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUHU U CICACTBUS U3 HUX

ITousTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUH CTCPCOMCTPHUN: aKCHOMBbI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

Bzaumuoe PpaCIIOJIOKCHUC IIPAMBIX B
MMPOCTPAHCTBE: IICPECCKAIOIINCCA,
NnapajiCJIbHbIC U CKPCHIMBAOIIINECH
MIpsSAMBbIC

12

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMbIE
B IIPOCTPAHCTBE; NapaJUIEIbHOCTD TPEX
IPSIMBIX

13

[TapayieabHOCTB NPSIMBIX U TUIOCKOCTEN
B IpocTpaHcTse: [lapamnensHoCTh
IPSIMOM U TNIOCKOCTH

14
15

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

16

17

VYros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

[TapamienbHOCTD IIJIOCKOCTEM:
napajjyiCJIbHBIC IJIOCKOCTU




18

CBolicTBa napasuiIeabHbIX INIOCKOCTEN

[IpocTefinive mpocTpaHCTBEHHbBIE

19 (GuUTypHI Ha MIIOCKOCTHU: TETPAdIP, KYO,
napajuieenumnes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KoHnTtpoinbhas padorta mo teme "lIpsmbie

22 Y TJIOCKOCTH B IIPOCTPAHCTRE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[TepnieHIUKYIAPHOCTD NPSAMON U

23 IUIOCKOCTH: NEPIEHANKYJIISIPHBIE IPSAMbIE
B IIPOCTPAHCTBE

24 [IpssmMble napasenbHble U
NEePIEeHIUKYIISPHBIE K IIOCKOCTH

o5 [IpssmMble napasenbHble U
NEePIEeHIUKYIISIPHBIE K IIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON
1 TUIOCKOCTH

27 [Ipu3Hak nepnesauKyJIIpHOCTH IPSMOM
U TUIOCKOCTH

28 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IIJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH

30 Teopema o0 psIMOM MTEPIIEHANKYISIPHON

IIJIOCKOCTH




31

[IepnieHauKymIsp U HAKJIOHHBIE!
PacCTOSIHUE OT TOYKH 0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

32

[lepneHIuKynsip ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKHU 110 INIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH

33

34

35

[leprieHAUKYNSAp U HAKIOHHBIE:
paccTosiHUE OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIOCKOCTH

HepHeHI[I/IKYHﬂp 1 HAKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

VYIubl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM U IIOCKOCTBIO

36

37

38

JIByrpaHHBIN yroJl, TMHEHHBIN yroi
JIBYTPAHHOI'O yIJla

JIByrpaHHBIN yroJl, TMHENHBIN yroi
JBYTPaHHOIO yria
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:
IIPU3HAK MEPIICHIUKYIAPHOCTH IBYX
IJIOCKOCTER

39

[lepneHAUMKYISIPHOCTD IIJIOCKOCTEM:
NPU3HAK [EPIECHIUKYIAPHOCTH IBYX
IIJIOCKOCTEMN

40

[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:
NPU3HAK NEPIEHIUKYIAPHOCTH IBYX
IJIOCKOCTEHN

41

TeopeMa 0 TpEX nmepHneHAUKYIAPax




42

TeopeMa 0 TpEX nepHneHAUKYIAPax

43

44

Teopema o Tpéx nmepneHAUKYIIpax
KonTtponbHas pabora mo Temam
"[leprieHAUKYIAPHOCTD MPSIMBIX U
mIockocTe" U "Yiibl MeXy NPSIMbIMU
U 1iockocTsmu"”

45

Ilonstue MHOI'OrpaHHuKa, OCHOBHBIC
QJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépT1<a
MHOI'OI'paHHHUKA

46

[Ipu3ma: n-yronpHas npu3mMa; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMast U
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAs
MOBEPXHOCTb MTPU3MBbI

47

48

49

50

[Tapamtenenunen, TpsIMOYTOJIbHBIN
napaiesIenune]] 1 ero CBOMCTBa
[Tupamua: N-yroypHas Nupamuia, rpaHu
U OCHOBaHUE NMUPaMUJbl; OOKOBast U
MMOJIHAA MOBEPXHOCTh IMUPAMUBI;
IIpaBWIbHAsA U YCEYEHHAs TUpaMUia

[IpaBubHBIE MHOTOTPAHHUKH: TIOHSITHE
MPaBUJILHOTO MHOTOTPAHHUKA,
MpaBUJIbHAS MIPU3Ma U IPaBUIIbHAS
MUPaMHKJIA; IPABHIIbHAS TPEYTOJIbHAS
MUPaMHJIA U TIPABUIIBHBINA TETpadap; Kyo
[IpencraBnenue o MpaBUIBHBIX
MHOTOIPAaHHUKAX: OKTadAp, AOJAEKadIp U
MKOCadIp.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSIMOH,

51 MJIOCKOCTH. DJIEMEHThI CHMMETPHH B 1
nupaMuIax, napauiesienumne1ax,
NPaBUIBHBIX MHOTOIPAaHHHUKAX
Brluncnenue 351eMeHTOB
52 MHOTOI'PaHHHUKOB: pEOpa, JuaroHau, 1
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM NPU3MBI, 1
IUI01Ia/lb OCHOBAaHUM, TeopeMa 0 OOKOBOM
MOBEPXHOCTH TPSMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH TPABWIIbHOW TUPAMUJIBI, 1
Teopema O TUIoMAIu OOKOBOM
MOBEPXHOCTH YCEUEHHON MTMPaMHU/IBI
55 KonrtponbHas pabora no reme 1
"MHororpaHHuku"
56 [TonsTue 06 00BEME 1
S7 O06bEM upamMu/Ibl 1
58 O0BEM TUpaMHUTBI 1
59 O0BEM mupamMu B! 1
60 O0BEM TUpaMHUTBI 1
61 O0BEM pU3MBI 1
62 O0BEM npU3MBbI 1
63 O0BEM IpU3MBI 1
64 KonTtponsHast padora o Teme "O0bEMBI 1

MHOTOTPaHHUKOB"




[ToBTopenue, 06001IEeHNE
65 cucreMaruzanus 3Hanui. [loctpoenue
CCYCHHUI B MHOTOTPaHHHKE

[ToBTopenue, 06001IEHNE
cucTeMaru3ays 3HaHu. Berancienne
66 pacCTOSTHUM: MEXKy IBYMSI TOUKaMHU, OT
TOYKH JI0 IPSAMOM, OT TOUKHU J10
IIJIOCKOCTH, MEK/1y CKPEIMBAIOIIUMHUCS

MMpsAMBbIMHA

67 Hroroas xouTpoapHas padbora

[ToBTOpEeHME, 0000IIEHNE
cucTeMaTH3alvs 3HaHui. Beruucnenue
68 YIJIOB: MEKIY CKPEIIMBAIOIIIHMHUCS
MPSIMBIMHU, MEXKTY TIPSIMOU 1
TUIOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB

MCKAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68




11 KJIACC

Ne ni/n

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3aumnoe pacrnionoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

Hunuaapudeckas MOBEPXHOCTb,
oOpa3zyromue NUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas u och;
IUIOIIa s OOKOBOM M IOJHOM
IIOBEPXHOCTHU

I/I306pa)KGHI/IC OUIMHAPA Ha INIOCKOCTH.

PazsépTka unnunapa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYIISIPHON OCH
UATTUHIPA)

KoHnnyeckast noBepXHOCTB,
o0pa3yroIire KOHUIeCKOn




MMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IIOBEPXHOCTHU

10

11

Konyc: ocHOBaHuE U BepIIKHA,
o0pa3yrolas U 0Ch; IJIOMAas OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MJI0CKOCTBI0, NapaIeIbHON
OCHOBAHUIO, U TIOCKOCTHIO,
MIPOXOJALIEH Yepe3 BEPIINHY)
KomOuHanus ten BpameHus u
MHOTI'OTPAaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsrl; cepa, BOUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALEHUS

13

14

TToustue 00 00béMe. OCHOBHEBIE
CBOIiCTBA 00BEMOB TEN

O0BEM UIMHIIpa, KOHYyCa

15

16

17

OO6béM 1mapa ¥ miomaiab chepol

[Tomo6HbIE Tena B MPOCTPAHCTBE.
CoOTHOILIEHUS MEXKTY TUIOMIAIIMHU
MMOBEPXHOCTEH, 00bEMaMK MTOTOOHBIX
Ten

Konrtponsnas padora o temam "Tena
Bpamenus" u "O6beMbl Ten"




Bekrtop Ha mmockocty U B

18
IIPOCTPAHCTBE

19 CroxeHre ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKkTopam. [Ipasuio
napajuiesienuneaa
Pemienue 3aay, CBSI3aHHBIX C

22 IIPUMEHEHHUEM IIPaBUJI JEUCTBUM €
BEKTOpaMH
[IpsimoyronbHas cucreMa KOOpJHHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiinue 3aaun B KOOpAMHATAX

24 VYron mexay Bekropamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB

o5 Brrauciienue yrioB MeXy MpsIMBIME U
IJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIM METO MPpH
pelIeHNH TeOMETPHUECKUX 3a1a4
KonTponbhas pabota no teme

27 "BekTopsl 1 KOOpAMHATHI B
npocTpaHcTae”
[ToBTOpeHmE, 0600IIEHNE U

28 cucreMatusanus 3Haguii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29 [ToBTOpeHmE, 0600IIEHNE U

cucreMaTu3anus 3Haguii. OCHOBHEBIE




¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

30 cucTeMaTu3alus 3HaHWK. 3agaun 1
TUTAHUMETPUHU M METOJIbI UX PEIICHHS
[ToBTOpeHuEe, 0600IIEHNE U

31 cUcTeMAaTH3anus 3HAaHUH. 3a1aun 1
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucreMaTu3anus 3Hanuii. OCHOBHEIE 1
burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 Hroroas koHTposbHAs paboTa 1

34 [ToBTOpEeHUEe, 060061IEHNE 1 1
cUcTeMaTu3aIusl 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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