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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydyeOHoro kypca «I'eomerpusi» 0a30BOro ypoBHS Jis
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEaHETo o0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIIEMBIX K
MaTEeMaTUYeCKOMy O0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzaius nporpamMmbl 0OecrieunBaeT OBIAJEHUE KIIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAaMOPAa3BUTHS M HENPEPHIBHOTO 0Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpEIHEro oOuIero
oOpa3oBaHusi OOYCJIOBJIEHAa MPAaKTUYECKOW 3HAUYUMOCTBIO METANPEAMETHBIX H
IPEeIMETHBIX Pe3yJbTaTOB OOyuYeHHUS T€OMETPUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BUTHS OOydarmuxcs, ¢GopMHUpOBaHUS (YHKIIMOHATHLHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3yYEHHUS IPYTUX YU4EOHbIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUA O CYHUIHOCTH M NPOMCXOKIECHUM T€OMETPUUYECKUX
abCcTpakiuii, COOTHOLICHUH PEAaJTbHOTO M WUACATBHOT0, XapakTepe OTpasKeHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUU U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIM MAaTEMATUUYECKOTO MOJIEIMPOBAHUS B HAYYHOM [TO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS YUAIIUXCS, a
TAaK)K€ KayeCTB MBILUICHHS, HEOOXOMUMBIX i1 aJanTallid B COBPEMEHHOM
oO1iecTse.

['eomeTpus sBisiercs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHus, TaK KaK O00ECIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAalpaBJIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbllUIEHHE, (HOPMHUpPYEMOE NpPHU H3YUEHUH OO0YyYaroUMMUCS
HNOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHHUH LIEMOYKH JJIOTUYECKHUX YTBEPKICHUN
B XOJI€ pEIIEHUs T'€OMETPUUYECKHUX 3a7ay, YMEHUE BBIJIBUIaThb U ONPOBEPrarhb
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIb3YIOTCA IPH PELIEHUH 3a/1ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX O00NacTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHHs OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO MO3HaHUS M aKTUBHOIO
npeoOpa3oBaHusl  AelcTBUTENbHOCTU.  OnepupoBaHHE  MIPOCTPAHCTBEHHBIMU
oOpa3amMu 00beIUHSET pa3Hble BUAbI YIeOHOI U TPYIOBOM AESITEILHOCTH, SABIISETCS



OIHUM U3 MpOo(ecCHOHATPHO BaXXKHBIX KauecTB, MOSTOMY akTyallbHa 3ajada
dopmupoBaHHs Yy  OOyYarOmIMXCS TMPOCTPAHCTBEHHOI'O  MBINUICHHUS  Kak
Pa3sHOBUIHOCTH OOpa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOW AESITEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilenp ocBoeHuss mporpamMmbl yueOHOro Kypca «I'eomerpusi» Ha 06a3o0BOM
ypoBHE o0OyueHusi — 0OimeoOpa3oBaTebHOe U OOIIEKYJIBTYPHOE Ppa3BUTHE
oOydaromuxcs yepe3 obecrneueHrue BO3MOXKHOCTH MPUOOPETEHHS U MCTIOJIb30BaHUS
CHUCTEMaTHYECKUX TE€OMETPUYECKUX 3HAHMH M JACWCTBUH, cHerupUIHBIX
I€OMETPHH, BO3MOXKHOCTH  YCIIEIIHOTO TPOJOJDKEHHs o0Opa3oBaHus IO
CHELHUaTIbHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJIHBIM UCIOJIb30BAHUEM T€OMETPHH.

[Iporpamma mno reomerpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
00yYarOMMXCsl CPEIHEH IIKOJIBI, He UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUM
Ha YpOBHE OCHOBHOTO o0Imiero oopaszoBanusa. TakuMm oOpa3om, oOydarouiuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH 00II[1Ie MAaTEMATHYECKHE YMEHUS, CBA3aHHBIE CO
cnenu(UKOi TeOMETPUH U HEOOXOJAUMBIC JUIS KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, 0OHM HMEIOT BO3MOXKHOCTh H3yUUTh T€OMETPHIO OoJiee riTy0oKo, eclu
B JaNbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TIE€OMETPHYECKUX 3HAHUSIX B
npodecCUOHATBHON 1EATENbHOCTH.

JIoCTHKEHHE eI OCBOCHHUS TMPOrpaMMbl  00ECHeYMBaEeTCAd pPEUICHUEM
COOTBETCTBYIOIIMX 3aday. [IpHOpUTETHBIMM 3aJadyaMH  OCBOEHHUS  Kypca
«I'eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOH

KYJIBTYpBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmHUpOBaHME MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIaxX BPAIICHUS KaK
0 BOXHEUIIMX MAaTEMAaTUYECKHX MOJENSAX, MO3BOJIIONNX OIMUCHIBATh U
U3y4aTh Pa3HBIC SBJICHUS OKPYKAIOUIETO MUPA;

o (¢opmHupoBaHME YMEHHs pAaclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIlleHuUs;

e OBJIaJICHUE METOJIaMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE YyMEHHUS OIEPHPOBATH OCHOBHBIMHU TMOHSATHUSMH O
MHOTOTpaHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe yYMEHHS TPOBOJUTH  HECIOKHBIC  JIOKA3aTeIbHBIC
paccyXIeHHs B XOJ€ pELICHHMsS CTEPEeOMEeTPUYECKHMX 3aJad M 3ajad c
NPaKTUYECKUM COJIEP>KaHHEM;

e pa3BHUTHE UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuXxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIIICHYS,



e (dopmupoBanue GyHKIMOHATEHON IPaMOTHOCTH, PEIEBAHTHON F€OMETPHH:
YMEHHE Paclo3HaBaTh MPOSBICHUS TEOMETPUIECKUX MOHITHI, 00BEKTOB U
3aKOHOMEPHOCTEN B peaJbHBbIX XU3HEHHBIX CUTYyalUsX U MPU U3YYECHUH
OpYruX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIMpPOBaTh UX Ha A3BIKE T€OMETPUHU U CO3AaBaTh
F€OMETPUYECKUE MOJIEIHN, IPUMEHITh OCBOCHHBIM TI'€OMETPUYECKUN
anmapar  JUI1 = peleHus  NPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
VUHTEPIPETUPOBATh U OLICHUBATH IIOJIyYCHHBIC PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUU B HAYAJIE €r0 U3YUYCHUS 3aa4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHUS, U OMNpene’aEHHBIM 00pa30M OpraHM30BaHHAs padOTa HaJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBINIICHHUS,
CTUMYJIUPYET NPOTEKAHUE NHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3YYEHUIO IIPEMETA.

[Ipenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTme IPOCTPAHCTBEHHBIX IIPEIACTABICHUMN Y
YYAIIUXCS B Kypce CTEPEOMETPUH IPOBOAUTCS 3a CYET PELICHMS 3a1a49 Ha CO3/1aHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajJad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpa3a MPOBOAWTCS C OMOPOM HA HATISAHOCTh, a
orepupoBaHre 00Pa30oM — B YCIIOBUSX OTBJICYEHHS OT HATJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COEpKaHUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUpPOBAHKE JTOTUYECKUX YMEHUMN
pacmpezensercs He TOJIBKO M0 COAepKaTeIbHBIM JIMHUASM, HO U TIO TOJaM 00y4eHHS
Ha YPOBHE CpeIHEro o01ero o0pa3oBaHusl.

Conepxxanue 00pa30oBaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yJIbTaTaM
OCBOEHHUsI paboyeil mporpaMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM oOpa3oM, 4YTOObI OBJAJCHHE T'€OMETPUYECKUMU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYIATEIbHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOydYaroIUXCs, paciiupss U
yrayOssis e€, o0pa3ysi MpOUYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha uzyuenue reometpun otBoautcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a iBa rojia o0ydenus - 102 yueOHbIX yaca.



COIJEPKAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajuielbHble W CKpeluBamomuecs mnpsmMble. [lapaminenbHOCTh OpsMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUIEIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; NAPAIUIEIBHOCTh MPAMOM M TJIOCKOCTU. YTJBI C
COHANpABJICHHBIMA CTOPOHAMH; YIrOJd MEXAy HpsMbBIMH B IPOCTPAHCTBE.
[TapamenbHOCTh IIIOCKOCTEN: NapaJljiebHbIE TUIOCKOCTH; CBOMCTBA MapalIeIbHbIX
miockocte. [Ipoctelimme mpocTpancTBeHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mmapasuiesienume]l; TOCTPOEHUE CEUSHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
IPOCTPAHCTBE, MpsAMbIE MapajuleIbHble W NEPHEHAMKYJAPHBIE K IIJIOCKOCTH,
IOPU3HAK NEPNEHAUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPIEHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY NPsIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA yroja JBYTPAHHOIO  yIJIA.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE
OT IPSIMOH J10 TTIOCKOCTH, MMPOEKIIUS (PUTyphI HA TUIOCKOCTh. [leprneHauKynsapHOCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOIPaHHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHHKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpanHuka. Ilpusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MbI, IpsMasi U HaKJIOHHAs MPHU3MbL, OOKOBas U
MOJIHAs MTOBEPXHOCTh IPU3MBL. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuiesienunes; U ero cporcra. llupamupa: n-yronapHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEMEHTbl Npu3Mbl M nupamuasl. IIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPAaBUIBHOIO MHOTOIPAHHUKA; NpPaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPAMHUIA; NpPABUJIbHAS TPEYroJibHas MNHUpPaMUAA W TPaBUIbHBIN
terpa’dap; KyO. IlpencraBienre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nojeka’ap u ukocasap. CeueHus Npu3Mbl U TUPAMUIBL.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IJIOCKOCTU. DJEMEHTBI CAMMETPHUH B MIUPAMUAAX, HapaJUICIEIUAINIEAaX, IPABUIbHBIX
MHOT'OTPaHHUKAX.



Bolunicienue 371€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, OuWaroHaja, YTJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IUTIONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU NMpsAMOit mpu3Mmsbl. [Tnomans
OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHOM MNHUPAMHIBI, TEOpEeMa O
mIomaau yceu€HHoi nupamuapl. [lonstue 06 o0béme. O0BEM MUpamMuIbl, IPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEL.

11 KJTACC

Tesa Bpalenus

[unuHapuyeckas OBEPXHOCTb, oOpasytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIMHAPUYECKON mMoBepXHOCTU. L[lumuHIap: ocCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrImass W OCh; IUIOMIAJAh OOKOBOW W TMOJHOU
MIOBEPXHOCTH.

KoHunueckass moBepXHOCTh, 00pa3yromnue KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON noBepxHocTu. KoHyc: OCHOBaHME U BepIlinHa, oOpasyroias
¥ OCh; TUTOTIA/Ib OOKOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yromue
¥ BBICOTA; OCHOBaHMS 1 OOKOBAasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IJIOMIAJb MMOBEPXHOCTU C]ephl.
B3aunMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
I01aab chepsl.

N306paxenue Tea BpallleHHus Ha IIO0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KomOunanuu ten BparieHus 1 MHOTOTpaHHUKOB. MHOTOTrpaHHUK, OTIMCAHHBIH
okoJio cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK, UK TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpSIMOYTOJIBHOTO Tapaijienenumnesa u ciaeacteus u3 He€. OO0BbEM LMIMHIpA,
konyca. O0BéM 1mapa u miomass chepsl.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMU
MOBEpPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenus Mz pa (MapauvieabHO U NePIeHIMKYJIISIPHO OCH), CEUeHHs KOHYCa
(mapasieslbHOE OCHOBAHUIO U IPOXOIAIIEE YEPE3 BEPILNHY ), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha miockoct U B pocTtpaHcTBe. CII0KEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxxeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIPaBWJI JACUCTBMM C Bekropamu. lIpsaMoyronmeHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKaJIsIpHOE NpPOU3BEICHHE BEKTOPOB.



Brrunciienne yrioB Mexay NpsAMbIMH U INIOCKOCTSIMU. KOOpAMHAaTHO-BEKTOPHBIN
METOJ IIPU PELIEHUH T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOTOo TMpeaMmeTa
«MaremaTnka» XapaKTEpU3YyHOTCH:

I'pa:knanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€HAa POCCHICKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

IlarpuoTrnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIUIOMY U HAaCTOSIIIEMY POCCUHCKOM MaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTUX HayKax, TEXHOJOTHUSX, chepax
YKOHOMHKHU.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCUICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C IPAKTUYECKUM NIPUMEHEHUEM TOCTHKEHUM HAYKU U JEATEIIBHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYUBOTO OyayIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PACCYKACHUN; BOCTIPUUMYHUBOCTHIO
K MAaTEMaTHUYECKUM aCIIEKTaM Pa3JIM4HbIX BUJIOB HCKYCCTBA.

Pu3nyeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HAHUSA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 370POBbBIO (3I0pOBOE MUTaHUE, COANTAHCUPOBAHHBIN PEXUM 3aHATHI U
OTJIbIXA, peryiApHas (pu3nuecKast akTUBHOCTD); (PU3NYECKOTO COBEPLICHCTBOBAHMUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TpPYyAy, OCO3HAHUEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymeld mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUIO HAa TPOTSHKEHWW BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOruYecKoe BOCIUTaHUE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-D)KOHOMUYECKHUX TPOILIECCOB HA COCTOSIHUE MPUPOJHONM U COLMATIBHOU
Cpempl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  MpoOJeMm;
OpHEHTAallMe HAa MPUMEHEHHWE MAaTeMaTUYECKUX 3HAHUW JJIsl PEIICHUsS 3a/lady B
00J1acTH OKPYKAIOIIEH CpeIbl, TIIAHUPOBAHUSI TIOCTYIIKOB U OILICHKH WX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYIKAIOIIEN CPEBI.

LleHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAYKM U  OOIIECTBEHHOW TMPAKTHKH, TMOHUMaHHUEM
MaTeMaTHYeCKOW HayKh Kak c]epbl 4YeToBEYeCKOW esATEeNbHOCTU, JTaroB €€
pa3BUTUA M 3HAYMMOCTH [JIi PAa3BUTUS IMBUIM3AlLMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOM KyJIbTypol KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO W HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHsSI MPOTPAMMBI Y4eOHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCATHLHBIMU
NO3HABAMENbHBIMU  OCliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanvnvie = nozmaeamenwvmvle  Oeticmsus,  obecneuugarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYHAIOWUXCS (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIoUujeeo  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jlornyeckue JeicTBus:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHIECKUX
O0OBEKTOB, TMOHATUH, OTHOIICHUH MEXIy MOHATHAMH; (OPMYyINPOBATH
OTpe/ie]ICHUs]  TMOHATUN, YCTAaHABIHMBATh  CYIIECTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA i1 OOOOIIEHHS W CpPaBHEHUS, KPUTEPHUH
MIPOBOMMOTO aHAJIN3A,

e BOCIpPUHMMATH, (OPMYJIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpULIATEIbHBIE, €AWHWYHBIC, YacTHbIE W OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
NpOTUBOpEYHs B (aKkTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPHUH JJIS BBISABIICHHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;



e JeNaTh BBIBOJABI C MCIOJb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
VWHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX
YTBEPXKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
NPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CY’>KIE€HHS U BHIBOJIBI;

e BbIOMpaTh cmoco0 pemeHus y4uyeOHOM 3a7aun (CpaBHHUBATH HECKOJBKO
BApUAHTOB peElIEHUs, BBIOMpATh HauboJIee MOAXOJAUMI ¢ Yy4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBblIe ucciieqoBarebLCKHe 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynIMpoBaTh BOIMPOCH], (UKCHUPYIOLIUME MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBJIMBaTb HCKOMOE€ W  JaHHOe, (QOopMUpOBaTh  THUIMOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TPOBOAMTH CaMOCTOSITENIbHO CIUTAaHUPOBAHHBIN HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOIro
o0ObeKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;

e CaMOCTOSITENILHO (hOPMYTUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yjIbTaTaM
NPOBEAEHHOTO HAOMIONCHUS, UCCIEIOBAHM, OLEHUBATh JOCTOBEPHOCTD
MOJIYYSHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

e BBIABJIATH Ae(UUNTHI HH()OPMALIUY, JAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

e BbIOMpaTh HMH(OpPMALMIO U3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

e CTPYKTYypUpOBaTh WH(OPMALINIO, IPEACTABIATH €€ B pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaAEKHOCTD uHdopMaIuu o CaMOCTOSITEJIbHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelicmsus, 00ecnedusarom

copMUpPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0wmenne:

e BOCIPUHUMATH U GOPMYIUPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBHUSIMU
U LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUS
3aJlayd, KOMMEHTUPOBATh OJYyYE€HHBIN pPe3yJIbTaT;

B X0JI¢ 00CYKJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
poOJIeMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJEH, HAIIEJICHHbIE Ha TTOUCK
pPELIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHUS C CYXIACHUSAMH JpPYTrUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3lW4Yhe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOM opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;
NPEACTABIATh  PE3yJbTaTbl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeI0BAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATh (POPMAT BHICTYIIIICHUS
¢ yu€ToM 3aj1a4 NMpe3eHTaIM 1 0COOCHHOCTEN ay AUTOPHUH.

CoTpyaHuvecTBO:

MOHMMATh U UCIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U MHIMBUTY ATbHOM
paboThl TpU penieHnyd Y4eOHBIX 3a1ad; MPUHUMATh IEJb COBMECTHOM
JESTEIIbHOCTH, IUTAHUPOBATh  OPTraHU3allMI0 COBMECTHOM  paboTHI,
pacmpenenatb BHIbI pabOT, JOrOBApUBATHCS, OOCYXXIaTh MPOLECC H
pe3ynbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B TPYIIOBBIX (popmax paboTsl (00CykaeHHs, 0OMEH MHECHU,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI H
KOOPAMHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyIUPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvruvie pecynamusnsle oeiicmaus, obecnevusaom hopmuposarue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IUIaH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 perIeHus
C Y4E€TOM HMEIOIINXCS PECYPCOB 1 COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUM C yUETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BJIAJ€Th HABBIKAMU TO3HABAaTEIbHON pediekcuu Kak OCO3HaHUS
COBEpUIAEMbIX JIEMCTBUIA U MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIAJETh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIECCa U pe3yIbTaTa
pelieHrs MaTeMaTUYeCKOM 3a1auu;

NPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IIPH PEIICHUU 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJIbTaTa I U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTHKEHUS WM HEAOCTHXKEHUS PE3YJbTATOB JEATEIIBHOCTH,
HAXOJUTh OIMMOKY, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpyuMeHsSTh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS W3 HHUX MPH PELICHUH
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAIIIEIBHOCTh M NEPIICHIUKYIAPHOCTD MPSMBIX
Y IIOCKOCTEHN.

KnaccuduiupoBaTe B3aUMHOE pacCIOJIOKEHHE NPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: ABYTPaHHBIM yTOJ, TpaHW ABYTPAHHOTO YTIJa,
pedpo BYIpaHHOrO YIVIa; JUHEHHBIA yroyl JBYTpaHHOrO yIJa; IpajyCHas Mepa
JBYTPaHHOI'O yTJa.

OmnepupoBaTh NOHATUAMHU: MHOTOTPAHHMK, BBINYKJIBIA M HEBBITYKJIbINA
MHOTOTPaHHHK, 3JIEMEHThl MHOTOTPAHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BHABI MHOTOIPAaHHUKOB (MHUpamMuAa; MpuU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunupoBaTe ~ MHOrOrpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(pUKauuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE TPU3MBbI, TAPaJUICIICTIUIIC IbI).

OmneprpoBaTh MOHATUSIMH: CEKYIIasl INIOCKOCTh, CEYE€HHE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIONb3YsI METOJI CIIE/IOB.

CtpouTh ceyeHUs] MHOTOIPAaHHUKOB METOAOM  CJIEAOB,  BBINOJHSTH
(BBIHOCHBIE) TIOCKME YEPTE)KH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI
CBEpXY, COOKY, CHHUBY.

Pemats 3aaun Ha HAXOKJIEHUE T€OMETPUUYECKUX BEIMUYMH 110 00pa3LaM Uiu
aJIrOpUTMaM, IPUMEHSS U3BECTHBIE AHAJUTHUYECKHE METOAbl IPU PEIIECHUU
CTaHJapTHBIX MaTEMaTUYECKUX 3a/1a4 Ha BBIUMCIICHUE PACCTOSHUN MEXIy JABYMs
TOYKAMH, OT TOYKH JO TMPsAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.

Pemats 3aaun Ha HAXOKJIEHUE T€OMETPUUYECKUX BEIMUYMH 110 00pa3LaM Uiu
aJITOpUTMaM, IPUMEHSS U3BECTHbIE AHATUTHUYECKHE METOAbl IPU PEIICHUU
CTaHIApPTHBIX MaTeMaTHYEeCKHMX 3a/Jady Ha  BBIYUCICHHUE YIJOB  MEXAY
CKPEIIMBAIOIIUMUCA TPSIMBIMHA, MEXAYy TNPSAMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAaHHBIX YTJIOB.

Boruncnate 00bEMBI M MJIOMAAM [TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
NUpPaMKJIa) C IPUMEHEHNEM (POPMYJI; BBIUUCIATH COOTHOLLIEHUS MEX Y IIOLIaAIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAHHUKOB.



OnepupoBaTh TOHSTHSIMHU: CHUMMETPUS B MPOCTPAHCTBE, IIEHTP, OCh M
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HHTEPIPETHPOBATH HWHPOPMAIIIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKThI 1711 PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEANOIATaoIINX HECKOIBKO IIIar0B PEIISHUs, €CITH YCIOBHS MPUMEHECHHUS 3a1aHbI
B SIBHOU (hopme.

[IpumeHsTh  TpOCTEHIIME MPOrpaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[IpuBoaMTh TpUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPONIE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TMOJyYCHHBIE 3HAHUS Ha TMPAKTUKE: aHAJIM3UPOBATh PEabHBIC
CUTyallid W TPHUMEHATh W3yYCHHBIC TOHITHS B TIPOIECCE IMOWCKA PEIICHUS
MaTeMaTU4eCcKn CPOPMYITHPOBAHHONW TMPOOJIEMBI, MOJCIHPOBATH peaTbHBIC
CUTyallMl Ha S3bIKE TEOMETPHH, HCCIIEN0BAaTh TIOCTPOCHHBIE MOJEITU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, ammapara aareOphl; pemarhb
PAKTHYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKIEHUEM IT'€OMETPUICCKIX BEJIHUMH.

11 KIIACC

OnepupoBaTh MNOHATUSMHU: LUIMHIAPUYECKAs MOBEPXHOCTh, OO0pa3yrolue
UJIUHAPUYECKON MOBEPXHOCTH; IIMIIMH]IP; KOHWYECKAasi TOBEPXHOCTh, 00pasyroiue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpaieHus (HUIMHAP, KOHYC, cepa u map).

OOBICHATH CIOCOOBI MOTYUYEHHUS TEJ BPAIlCHHUS.

KnaccudummpoBats B3auMHOE pacrosokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CETMEHTA; IIAPOBOM CJIOM, OCHOBAaHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boiuucaste 00BEMBI M IUIOMIAAM  TOBEPXHOCTEH TN  BpallEHUs,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpPMYII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B Chepy M OMUCAHHBIN
okoJio cdepsl; cepa, BIUCAHHASI B MHOTOTPAHHUK WJIM TEJIO BpaIICHUS.

BbluucasTe COOTHOIIEHUS MEXAY IUIOMIAIAMH MOBEPXHOCTEH M 00BbEMaMu
MOJIOOHBIX TEJI.

N300pakath m3ydaemble (QUTYpPHl OT PYKH W C MPUMEHEHHEM TIPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrinonHsaTh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpallleHHUS.



W3Bnekatb, WHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YEepTeKax U
pHUCYHKaXx.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOAHATE JOEHCTBUSA CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIO, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaaroT.

[TpumeHsTh IpaBUIIO Napasieienuea.

OnepupoBaTh MOHATHSIMHU: JIEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJib BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIY
BEKTOpaMH, CKaJIIPHOE MPOU3BE/IEHHE BEKTOPOB, KOJUTMHEAPHbIE U KOMIUIaHAPHBIE
BEKTOPBI.

Haxoauth cymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJSIpHOE IMPOU3BEJCHME, pACKIaIblBaThb BEKTOp IO JBYM
HEKOJUITMHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIAUHAT.

[TpumensTh reomeTpudeckue (HakThl A1 pEIICHUS CTEPEOMETPHUUECKHX 3a/1a4,
IPENOoJIararoluX HECKOJIBKO MIarOB PEIIECHUs, €CIIU YCIOBUS MPUMEHEHUS 3aJaHbl
B SIBHOH (hopme.

Pemate mpocreiilye reoMeTpuyecKue 3agaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaun Ha J0KA3aTENbCTBO MATEMAaTUYECKUX OTHOIICHUH H
HAXOKJCHHE FeOMETPUUECKUX BEJIMYHH 10 00pa3iaM Ui ajJropuTMam, NpUMEHss
M3BECTHBIE METOJIbI IIPH PEILICHUH CTAHJAPTHBIX MaTEMaTHYECKUX 3ajad.

[lpumeHsTh mpoCTeWIMEe NPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTH HpUMEphl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KH3HH, PACIIO3HABATH MPOSBJICHNE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsATH MOJlyuyeHHBbIE 3HAHWS HA TPAKTUKE: aHAJTU3UPOBATh peasbHbIC
CUTyallid M TPHUMEHATHh HW3yYEHHBbIE MOHSTHUS B TPOIECCE MOMCKAa pPEIIeHUs
MaTeMaTH4ecKu CHOPMYIHPOBAaHHOW MPOOJIEMBbI, MOAEIUPOBATh pPEasbHBIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, UCCIENOBaTh TMOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAHUEM I'€OMETPUYECKUX TOHATHI U TEOpeM, arrmapara anreopsl; pemarb
NPaKTUYECKHE 33]]auu, CBSI3aHHbIE C HAXOXKICHUEM T€OMETPUYECKUX BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
1 Bgenenue B crepeoMeTpuio 10
) [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE. 12 |
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN
3 [lepneHIUKYISAPHOCTD MPSMBIX U 12
IIJIOCKOCTEMN
4 VY1l MeXAy NPSIMBIMU U IJIOCKOCTSIMU 10 1
5 MHororpanHuKu 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CeueHMs, paCCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIe
Ne mi/m P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchbl
Tena Bpamenus 12
OO0BEMEI Tel 5 1
BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001ICHNE, 7 ]
cUCTeEMaTH3alus 3HaHU!
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoandyecTBo yacoB

Bcero

KonTtpoabHbie
padoTshI

IIpakTHYeckue
padoThI

Jlara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, MpsMasi, IIIOCKOCTb,
npoctpancTBo. [IpaBuina n3obpaxenus Ha
pPHUCYHKaX: N300paskeHus MJI0CKOCTEH,
napajieNIbHBIX MPSAMBIX (OTPE3KOB),
CEepeIMHBI OTPE3Ka

[TonsiTUs: mepecekaronuecs MIOCKOCTH,
MepeceKaromrecs npsiMasi ¥ IIOCKOCTh

[lonasTHs: MEPECCKAIMNECS IIIIOCKOCTH,
MEpECCKArIIMEC IpsaMas U IMI0CKOCTb

3HAKOMCTBO C MHOTr'OrpaHHUKaMu,
n300pakeHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha POCKI[HOHHBIX YePTenax

HavansHbie cBeeHUs 0 KyOe u
nUpamMuIe, UX pa3BEPTKU U MOJICIIH.
CeueHust MHOTOIpaHHUKOB

HauanbsHble cBeeHus 0 KyoOe u
NUpaMyUie, UX pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIPaHHUKOB




[ToHsATHE 00 AaKCHOMATUYECKOM
MTOCTPOCHHH CTEPEOMETPHUHN: aKCHOMBI
CTEPEOMETPHUH M CIICJACTBHS U3 HUX

[TousATHE 00 AKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEpEOMETPHUU U CIEACTBUS U3 HUX

[Tousatre 00 akCHOMATHUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTCpCOMeTpI/II/I U CJIICACTBUS U3 HUX

10

[TousaTre 00 aKCMOMATHUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: aKCHOMBI
CTEPEOMETPHUH U CIICJACTBHS U3 HUX

11

B3aumHoe pacnonoxeHue npsMbIx B
MIPOCTPAHCTBE: MepeceKarouecs,
napajuleNIbHbIe U CKPEIIHBAIOIINECs
npsiMble

12

[TapayuienbHOCTB IPSMBIX U IIJIOCKOCTEMN
B IIPOCTPAHCTBE: NMapaAJIJICIIbHBIC NIPSMBIC
B IIPOCTPAHCTBE; MapaJICIbHOCTD TPEX
IIPSIMBIX

13

[TapayutenbHOCTD IPSMBIX U IIJIOCKOCTEMN
B IIpocTpancTse: [lapamnensHocTs
MPSAMON U TIIOCKOCTH

14

Vsl ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

VYroa Mexay npsiMbIMU B IPOCTPAHCTBE

16

Yroia Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

[TapannenbHOCTh MIOCKOCTEM:
napauieNbHbIe MII0CKOCTH




18

CaolicTBa napamienbHbIX MNIOCKOCTEN

[Ipocrelinme npocTpaHCTBEHHbBIE

19 (burypsl Ha MWIOCKOCTH: TETPAdIP, KyO,
napajuiesenunes

20 [Toctpoenue ceuenunit

21 ITocTpoeHue ceueHni
Kontponbnas padota o teme "lIpsimbie

22 Y IUTIOCKOCTH B IPOCTPAHCTBE.
[TapannenpHOCTH NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYIAPHOCTH MPAMOUN 1

23 TJIOCKOCTH: TIEPIICHIUKYJISIPHBIE MPSIMbIE
B IIPOCTPAHCTBE

24 [IpsiMble nmapasiensHele U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH

25 [IpsiMble napaiiensHele U
NEPIEHIUKYIISIPHBIE K INIOCKOCTU

26 [Ipu3Hak nepneHauKyIIPHOCTH MPSAMON
U TIJIOCKOCTH

27 [Ipu3Hak nepnesauKyISIpHOCTH IPSAMOM
U TUIOCKOCTH

73 Teopema o mpsiMON EPIICHANKYISIPHON
IIJIOCKOCTH

79 Teopema o mpsIMON EPICHANKYISIPHON
IIJIOCKOCTH

30 Teopema o0 IpsIMOI1 NEPIIEH IUKYIIIPHON

IIJIOCKOCTH




31

IlepnieHIUKyISIp ¥ HAKIIOHHBIE:
paccTostHuE OT TOYKHU JO MJIOCKOCTH,
paccTostHuE OT MPSIMOM A0 MIOCKOCTH

32

IlepnieHIUKyISp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 710 IIIOCKOCTH

33

[leprnieH UKy IsIp U HAKIOHHBIE:
paccTostHuE OT TOYKHU JI0 IJIOCKOCTH,
paccTostHuE OT MPSMOM J0 MIOCKOCTH

34

[leprnieHIuKyIsp U HAKIIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSIMOM 710 TIOCKOCTH

35

VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY
MNPAMOU U TJIOCKOCTHIO

36

JIByrpaHHBIN yroJ1, IUHEUHBIN yIoJl
JIBYTPaHHOIO yrIJla

37

JIByrpaHHbIN yroJi, TMHEUHBIA YToJ
JIBYyTPaHHOTO yTiia

38

[lepneHUKyIAPHOCTD INIOCKOCTEM:
IIPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTEN

39

IlepneHUKyIAPHOCTD INIOCKOCTEM:
MpU3HaK IEPIEHIUKYIIIPHOCTH ABYX
IJIOCKOCTEN

40

IlepneHUKyIAPHOCTD INIOCKOCTEM:
MpU3HaK IEPIEHIUKYIIIPHOCTH ABYX
IIJIOCKOCTEN

41

Teopema o Tpéx nepneHANKyJIspax




42

Teopema o0 TpEX nepHeHANKYISAPAX

43

Teopema o Tpéx nepneHAUKyIspax

44

KonrtponsHast pabora o Temam
"TlepnieHAUKYJISIPHOCTD PSMBIX U
rrockocteil”" u "Y el MexXAy NpsIMbIMU
U IJI0cKOoCTAMU "

45

[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
AJIEMEHThI MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIble MHOIOI'PaHHUKH; pa3BEPTKa
MHOTOTpaHHUKA

46

IIpusma: n-yronpHas Ipu3Ma; rpaHu U
OCHOBAHUS IPU3MBL; IIpsIMast U
HaKJIOHHasl IPU3MBbl; OOKOBas U MOJHAs
ITOBEPXHOCTBH MTPU3MBI

47

[Tapannenenumnen, npsaMOyTroJIbHbIN
MapajuieenuIiel U ero CBOMCTBa

48

[InpamMua: n-yrojapHasi NMpaMuia, TPaHu
Y OCHOBaHUE MHUpPaMUbl; O0KOBas U
I10JIHAsl TOBEPXHOCTh TUPAMHU/IBL;
IIpaBWIbHAA U yceu€HHasi MUpaMuaa

49

IIpaBrIIbHBIE MHOTOIPAHHUKH: TOHATHE
IIPaBHJIBHOTO MHOTOTPAHHUKA,
IIpaBWJIbHASA [IPU3Ma U NIPaBUIIbHAS
MApaMU/Ia; IIpaBUIIbHAS TPEYTOJIbHAS
UpPaMUIa U MPaBIWIBHBINA TETpadp; Kyo

50

[Ipencrarnenue o MpaBUIIbHBIX
MHOTOTPaHHUKAX: OKTadp, JOACKA AP U
HUKOCadIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, ITPSIMOH,

51 TJTIOCKOCTH. DJIEMEHThl CAMMETPUH B 1
nUpamMuiax, napajuieenuneaax,
MPaBWJIbHBIX MHOTOI'PaHHUKAX
Brrunciienue aneMeHToB
52 MHOTOTPaHHUKOB: p&éOpa, TuaroHasiu, 1
YTIIBI
[Tnomans 60KOBOM MOBEPXHOCTH U
53 IIOJIHOY ITOBEPXHOCTHU MPSIMOM IIPU3MBI, 1
IUIOIIAb OCHOBAHU, TeOpeMa 0 OOKOBOU
MOBEPXHOCTU MPSIMON TPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIILHOM MUPAMUJIBI, 1
TeopeMa o TIoaan OOKOBOH
MMOBEPXHOCTH YCEUEHHON MUPaMU/IbI
55 Kontponbras paboTa mo teme 1
"MHororpaHHuku"
56 [Tonsitue 06 06bEMe 1
57 O0BEM nupamMusl 1
58 O06BEM TUpaMuIbI 1
59 O0BEM nupamMubl 1
60 O06BEM TUpaMuIbI 1
61 O0BEM mpHU3MBI 1
62 O06BEM pU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbnas padota mo teme "OObEMBI 1

MHOTOTPaHHHUKOB"




65

[ToBTOpenue, 0600IICHNE
cucrtemaTtusanus 3Hanuil. [loctpoenne
CE€YEHUI B MHOTOTPAHHUKE

66

[ToBTOpenue, 0600IICHNE
cHCTeMaTHu3aIus 3HaHu. Beraucienue
PACCTOSTHUM: MEXKIYy BYMS TOUKaMHU, OT
TOYKH J0 NMPSIMOM, OT TOYKH 10
IJTIOCKOCTH, MEXAY CKPEIIUBAIOIIAMUCS
MNPSAMBIMHA

67

HToroBasi KOHTpOJIbHAs paboTa

68

[ToBTOpenue, 0600IIEHNE
cucTeMaTHu3alus 3Hanuii. Beraucnenue
YIJIOB: MEXY CKPEIIMBAIONIUMHUCS
MPSMBIMU, MEXIY IIPAMOHN U
IIJIIOCKOCTBIO, [[BpraHHBIX yFJIOB, yFJIOB
Me>1<):[y IINIOCKOCTAMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jlara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

Cdepa u map: ueHTp, paanyc, AHaMeTp;
TUTOINAb MOBEPXHOCTH CEpHI

B3aunmHuoe pacrionosxenue chepsl u
IUTOCKOCTH; KacaTeJIbHas INIOCKOCTh K
chepe; miomaas chepsl

N3o6paxenue cdepsl, mapa Ha
miockoct. CeyeHus mapa

[unuHgpruveckas MOBEpXHOCTb,
o0pa3yroniue HUIHHIPUISCKON
IMMOBCPXHOCTH, OCh HHHHHHqueCKOﬁ
TIOBEPXHOCTHU

[{uuHIp: OCHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias U OCh;
IUIOIIAah OOKOBOI M ITOJIHOM
MOBEPXHOCTH

N300pakeHune MUIMHIPA HA TUIOCKOCTH.
PazBépTka nmmnmnapa. CeueHnust
IUIUHAPA (TTIOCKOCTHIO, TapalIeIbHOM
WJIN TEPIICHIUKYJIIPHOM ocH
HUAJTUHIPA)

Konunyeckas moBepXHOCTb,
o0pa3yronre KOHUMIECKON




IMMOBCPXHOCTHU, OCb U BCPIINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHME U BepIIMHa,
o0pa3ymolast U 0Cbh; IO OOKOBOM
Y IIOJIHOM ITOBEPXHOCTHU

VYceu€HHblil KOHYC: 00pa3ylonme u
BBICOTA; OCHOBAHHS U OOKOBast
IIOBEPXHOCTh

10

N306paxkenue KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHust KOHyca
(TUTOCKOCTHIO, MapalIeIbHON
OCHOBAHHUIO, U MJIOCKOCTHIO,
IPOXOAAIICH Yepe3 BEPIINHY)

11

KomOunanus Ten BparieHus u
MHOTOT'PAaHHUKOB

12

MHoOrorpaHHukK, OIMCaHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAs B
MHOTOTPaHHMK WJIN B TEJIO BPALICHUS

13

TTonsaTtue 00 00béMe. OCHOBHBIE
CBOMCTBA 00BEMOB TEIT

14

O0BEM IUIMHpA, KOHYCa

15

O06BEéM mapa u miomaas chepst

16

[TonoOHBIE TENa B MPOCTPAHCTBE.
CoOTHOIIECHUS MEXTY TUTOIIAISIMA
MOBEPXHOCTEH, 00hEMAMH MTOTOOHBIX
TN

17

KontponpHas padota o temam "Tema
BpamieHus" u "O0bembI Ten"




BekTop Ha mi1ockocTH U B

18 IIPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAaHUE BEKTOPOB

20 YMHOKXEHHE BEKTOpaA HA YUCIIO
PasnosxeHne BekTOpa 110 TpEM

21 HEKOMIUIaHapHbIM BekTopam. [Ipasuiio
napajuieJenunena
Pemenne 3amad, CBSI3aHHBIX C

22 IIPUMEHEHUEM IIPaBUII ACUCTBUM C
BEKTOPaMHU
[IpsimoyromibpHas cucreMa KOOpAuHAT B

23 npocTtpaHcTBe. KoopauHaTel BEKTOpa.
[Ipocreiimme 3agaun B KOOpAUHATAX

24 VYron mexnay Bekropamu. CKaisipHoe
IIPOU3BEIEHHUE BEKTOPOB

25 Brruncienue yrioB Mexy MpsIMbIMH U
IUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIA METO/T PU
pELIeHUH TeOMETPUUYECKUX 3a7a4
KonTtponbHas pabora o Teme

27 "BekTopbl 1 KOOpAUHATHI B
npocTpaHcTBe"
[ToBTOpeHue, 0600IIeHNE U

73 cucremMarusanus 3HaHuil. OCHOBHbIE
¢burypsl, (hakThl, TCOPEMBI Kypca
IUTAHUMETPHUH

29 [ToBTOpeHue, 0600IIeHNE U

cucreMaTru3sanus 3HaHui. OCHOBHEIC




¢burypsl, (hakThl, TCOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpeHue, 0600IIeHNE U

30 CHCTEeMAaTH3alus 3HaHUHU. 3a1a9n 1
HJ'IaHI/IMeTpI/II/I U METOAbI UX peH_IeHI/IH
[ToBTOpEeHUE, 0600MEHNE 1

31 cUCcTeMaTu3anys 3HaHul. 3agaqyu 1
HJ'IaHI/IMeTpI/II/I U METOAbI UX peH_IeHI/IH
[ToBTOpeHuEe, 0600ImEeHNE 1

1 cucreMarusanys 3HaHuii. OCHOBHEIE 1
burypsl, pakTbl, TEOPEMBI Kypca
CTEpPEOMETPUH

33 Hroroas koHTpoabHas paboTa 1

34 [ToBTOpenue, o6oOIIeHNE U 1
cucreMaTui3aluda 3HaHUN

OBIIEE KOJIMYECTBO HACOB I10 14

[MPOI'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
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