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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOTO YpOBHS IS
oOyuaromuxcst 10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCcyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CpeaHEro o0I1ero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEMaTUYeCKOMY OO0pa30BaHUIO, M TPAJAMIMK POCCHUICKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIIUSIMH,
COCTaBJISIIOIIMMHU OCHOBY JUIsl CaMOPA3BUTHSI W HEMPEPHIBHOIO 0OOpa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusg OO0yCIIOBJIEHA MPAKTUYECKOM 3HAUYMMOCTBbIO METAlpPEAMETHBIX U
NPEAMETHBIX PE3YJIbTATOB OOYYEHHsS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BUTHs O00ydaromuxcs, (GopMupoBaHus (YHKIMOHATHFHOM MaTeMaTHUYeCKOn
IPaMOTHOCTH, U3YUYEHUS JIPYTUX y4eOHBIX AUCIHUIUIMH. Pa3BuTHe y 00ydaromumxcs
MPaBUJIBHBIX MPEACTABICHUN O CYIIHOCTH W MPOUCXOKJIECHUU TE€OMETPUYECKHUX
abCTpakilfii, COOTHOIICHUH PEAIbHOIO0 M HWICAIBHOTO, XapaKTepe OTpaKeHUs
MAaTeMaTU4YECKOU HaYKOH SIBJICHUH U IIPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUHU
B CUCTEME HayK U POJIM MAaTEMATUYECKOTO MOJIEIMPOBAHUS B HAYYHOM [TO3HAHUHU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS YUAIIUXCS, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOJUMBIX JJIsi aJanTallid B COBPEMEHHOM
0OI11ECTBE.

['eomeTrpust gBisieTcsl OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHUs, Tak Kak oOecrneyrBaeT BO3MOXKHOCTh M3Y4YEHHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TyMaHUTapHOU.

Jlornyeckoe MbllUIeHHE, (opMUpyeMoe MpU HU3YYEeHUH OOydarouumMucs
MNOHSATUHUHBIX OCHOB FT€OMETPUM U MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJ€ pEUIEHUs TI'€OMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaThb U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (HpU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0MacTsIX AesTeNbHOCTH 4YesioBeka. OpHEHTalus YelOoBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE €ro CcoluaibHOro ObiTus, Gopma
OTPaXEHUSI OKPY’KAIOIIETr0 MHPA, YCJIOBHE YCIEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpa3oBaHus  JIeWCTBUTENHLHOCTH.  OnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpa3zaMu 00bEUHSET pa3Hble BUbI yUEOHOH U TPYOBOU ACSATEIBHOCTH, SIBISIETCS



OJIHUM H3 TpOo(ecCHOHaIbHO BAXHBIX KauecTB, IOATOMY aKTyajbHa 3ajaya
dopMupoBaHus |y  OOydYarOmIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHUS  Kak
Pa3HOBUIHOCTH OOpa3HOrO MBILIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESTEIHLHOCTU 10 MHOTUM HAIPABICHUSIM.

[lens ocBoeHus mporpammbl yuebHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE oOOyueHusi — 00meo0pa3oBaTenbHOe U OOLIEKYJIbTYpPHOE pa3BHTHE
oOyyJaromuxcs yepe3 o0ecrneyeHue BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BaHUS
CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHWA W JCUCTBUHM, CHEIU(PUIHBIX
re€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NPOAODKEHHS  O00pa3oBaHUA 110
CHEIUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomMeTpud Ha O0a30BOM YpOBHE IpeAHA3HAyYeHa IS
00y4arolumxcs CpeHeN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI0 00mero oopa3zoBaHus. Takum oOpa3oMm, oOydarorniuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
crnenuUKoil reoMeTpur U HeoOXOAUMbIE JUIsl )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, 0OHM NMEIOT BO3MOXKHOCTh H3yUUTh T€OMETPHIO OoJiee riTy0oKo, eciu
B JaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUECKHX 3HAaHUAX B
poecCuOHaNbHOMN eI TeIbHOCTH.

JlocTmkeHre 1elau OCBOECHHMS MpPOrpaMMbl OOECIEUMBAETCS pEUICHHEM
COOTBETCTBYIOIIMX 3ajay. [lpuopuTeTHbhIMU 3aJayaMM  OCBOEHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBistoTCS:

e (opMHpoBaHHE TMPEACTaBICHUS O TEOMETPUU KaK YacTh MHPOBOM

KYJBTYPbI U1 OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAKOIUM MUPOM;

e (opMupoBaHUE NpeCTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BPAILEHUs KaK
O BAXXKHEWIIMX MAaTeMaTHYECKUX MOJEINSX, MO3BOJISIIOUIMX OMUCHIBATh U
M3y4aTh PAa3HbIE SBJICHUS OKPYXKAIOLIEro MUPA;

o (opMHpoBaHHE YyMEHMs paclO3HaBaTb Ha 4YepTeX axX, MOJEISIX U B
pealbHOM MHpPE MHOTOTPAaHHUKH U TeJla BpalleHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/ad Ha TOCTPOEHUS Ha M300pa’KeHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSMH O
MHOTOI'PaHHHMKAX M T€JaX BPALEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJEHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHUpoOBaHUE yMEHHUS MPOBOJUTH  HECJOXKHbIE  JOKa3aTeJbHbIE
pacCykKJIeHHs B XOJI€¢ PELIEHUs CTEPEOMETPUYECKMX 3aJady U 3a7ad C
MIPaKTUYECKUM COJEPIKAHUEM;

e Pa3BUTHUE UHTEJUIEKTYyAIbHBIX U TBOPYECKUX CLIOCOOHOCTEHN 00yyaromuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX YMEHHUM, KPUTUYHOCTH
MBIIIICHHS;



e (¢opmupoBanue QyHKIIMOHATLHON I'PAMOTHOCTHU, PEJICBAHTHON T€OMETPUH:
YMEHHE PACO3HABATH NPOSABICHUSI TEOMETPUUECKUX MOHATHI, 0OBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HECHHBIX CUTyalUsAX U NPU U3YUYEHUU
Ipyrux  y4eOHbIX  TNPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIHPOBATh UX HA SI3bIKE T€OMETPUM U CO3/1aBaTh
F€OMETPUYECKUE MOJENIH, MPUMEHSITh OCBOCHHBIA T'€OMETPUUYECKUN
amnmnapar TUISt penieHust MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad4,
HMHTEPIPETUPOBATH U OLICHUBATH MMOJYYEHHBIE PE3YyJIbTATHI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYPC
CTEPEOMETPHUM B HAYaJle €ro U3y4YeHHUs 3a7a4, pEIIacMbIX HA YPOBHE HHTYUTHBHOTO
MO3HAHUS, U OMNpeNeNEHHBIM 00pa3oM OpraHM30BaHHAs paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO H TPOCTPAHCTBEHHOTO MBINIJICHUS,
CTUMYJIUPYET MPOTEKAHNE UHTYUTHUBHBIX MMPOLECCOB, MOTUBUPYET K JaIbHEHIIEMY
W3YUYCHHIO MTPEIMETA.

[Ipennourenue oTnaércsi HArasAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUSI MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH MPEAMETHO-
IIPAKTUYECKON JESATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX ITPEICTABICHUN Y
y4almxcs B Kypce CTepeoMeTprr IPOBOAUTCS 3a CUET PELICHHUS 3a7]a4 Ha CO3/ITaHHE
MIPOCTPAHCTBEHHBIX OOpa30B M 3a7a4 Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpa3a MPOBOJUTCA C OMNOPOM HA HAMVISIAHOCTH, a
ornepupoBaHue o0pa3oM — B YCJIOBUSX OTBJICUCHUS! OT HATJISITHOCTH, MBICJIEHHOIO
W3MEHEHUS €r0 UCXOTHOTO COAEPKAHHUS.

OcHoOBHBIE cozepikaTelibHble TUHUU Kypca «I'eomerpun» B 10—-11 kiaccax:
«MHororpanHukn», «lIpsiMble U MIIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpauieHus»,
«BeKTopbl 1 KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUMN
pacrpeensieTcs He TOJIBKO MO CO/IePKaTeNIbHbIM JJUHUSAM, HO U 110 TOJiaM 00y4YeHUsI
Ha YPOBHE CpeHEro o0uiero oopa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yibTaTaM
OCBOCHHUs paboueld TmporpaMmbl, pacHpeAci€éHHbBIM MO ToJaM OO0ydYeHUs,
CTPYKTYpPUpPOBAaHO TakuM 00pa3oM, 4YTOOBbl OBJIaJCHUE TIE€OMETPUUYECKUMU
MOHATUSMHU W HaBBIKAMH OCYIIECTBIISIIOCH MOCIEI0BATENBHO U MOCTYNATENIbHO, C
COOJII0ICHUEM ITPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OOYydYaroIIMXCs, pacIupss |
yriyossis e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

Ha n3yuenne reomerpuun orBoautces 2 4yaca B Henenmo B 10 knacce u 1 gac B
Hezeno B 11 kiacce, Bcero 3a 1Ba roga o0yuenus - 102 yueOHbIX daca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMeTpuu. Touka, npsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
AKCHUOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3anMHOE pacnosioKeHue TMpsAMBIX B IMPOCTPAHCTBE: IE€pPECEKaroIIMecs,
NapajyieJibHble M CKpeuuBaromuecs npsmbie. [lapamiensHOCT NOpsSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IPOCTPAHCTBE;
MApAJVIENBHOCTh TPEX MPSIMBIX; NMAPAUICIBHOCTh MPSIMOU U TIOCKOCTHU. YTJBI C
COHANPABJIECHHBIMA CTOPOHAMH; YIOJd MEXAy NpPSIMbBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INTOCKOCTEN: MMapalIeNbHbIE ITIOCKOCTH; CBOKCTBA MMAPAIIIENbHBIX
riockoctei. [IpocTeitye mpocTpaHCTBEHHbIE (DUTYPBI HA TUIOCKOCTH: TETPa’p,
KyO, mapajuiesienumne; NOCTPOCHUE CEUSHU.

[lepnieHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTHU: MEPIEHAUKYJISPHBIE MPSIMbIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJJICIBHBIE W MEPHEHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MPsAMOU
MEPIEHAUKYJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIrOJI MEXIY IMPSIMOU H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOIO  yIJia.
[leprieHAUKYISp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH 10 TJIOCKOCTH, PACCTOSTHUE
OT IPSIMOM 10 MIIOCKOCTH, MPOEKIUs (PUTYpBI HA TNIOCKOCTh. [lepnenaAnKyIsipHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
MIEPIIEHAUKYJISIPaX.

MHoOrorpaHHuKHu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIbIE MHOTOIPAaHHUKH; Pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronsHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MPU3MbL, OOKOBas U
ITOJTHAs IMOBEPXHOCTh MTPU3MBL. [Tapamtenenunen, PAMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrsa. [lupamupa: N-yronpHas nupamuja, 'paHd U
OCHOBaHME MUPAMHU/IbI; OOKOBAs M MOJIHAS MIOBEPXHOCTh MUPAMU/IbI; PABUIIbHAS U
yCceu€HHas MnHMpaMuaa. OJEMEHTbl NOpu3Mbl W nupamunabsl. lIpaBunbHbIe
MHOTOIPaHHUKHU: MOHSATHE MPAaBWJIBHOIO MHOTOTPAHHUKA; MpPaBUJIbHAS IIPU3MaA U
IpaBUWIbHAS IHUPAMUJA; [PaBWIbHAsg TPEYTOJbHAsA NUPAMUIA W IPaBUIIbHBIN
teTpadp; KyO. IlpencraBieHue o TmpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadap v ukocadap. CeueHns Npu3Mbl U TUPAMHUIBI.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIBHO TOYKH, MPSMOMH,
IJIOCKOCTU. DJEMEHTH CHMMETPHUH B MUpaMUAaX, HapaJuIeIeuIe1ax, MPaBUIbHbIX
MHOTOIrPaHHHKAX.



BblunciieHne 3J€eMEHTOB MHOTOTPAHHUKOB: péOpa, IuaroHaiv, YIJIbL.
[Tnomans OOKOBOWM TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOU IPU3MBI,
JI0IIAIh OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOH rpu3msbl. [1momans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW NHPAMUJIBI, TEOpeMa O
iowaan yceu€HHon nupamubl. [lonsitue 06 00béme. OObEM UpaMuabl, IPU3MBI.

[longoOuble Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOLIASIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJL.

11 KIIACC

Tesa BpaieHnus

[Hunuuapuyeckas MOBEPXHOCTH, oOpazyrorue UIHMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHAPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpasyroimas W OCh, IUIONMAJb OOKOBOW W TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON nmoBepxHocTu. KoHyc: OCHOBaHME U BepIInHa, o0Opa3yroias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAHMS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: meHTp, paguyc, AUAMETP; IJIOMIAIb MOBEPXHOCTU C]Ephl.
B3aumHoe pacrnionoxenue chepbl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
JI01aab Cephl.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka LMIMH]Ipa U KOHYCA.

KoMOuHanuu e BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIN
okoJo cdepsl; chepa, BiMcaHHAsE B MHOTOTPAHHUK, UJTH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPsIMOYTOJIBHOTO Mapajuienienunena v cieactBuss U3 He€. OObEM LMIMHIpA,
KoHyca. O0BEM 11apa U mIomaab chephl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIASIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOT0OHBIX TEJL.

Ceuenuns nwMHApA (MapaJUIEIbHO U MEPIIEHIUKYJISIPHO OCH), CEYEHUSI KOHYCa
(mapasienbHOE OCHOBAHMIO M MPOXOISIIEE Yepe3 BEPILIUHY ), CEUEHUS 1Iapa.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTH U B mpocTpaHcTBe. Cl0KEeHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4ucio. Pa3inoxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno mnapamtenenunena. Pemienue 3amad, CBA3aHHBIX C
NPUMEHEHUEM TIpaBWJ JEHCTBHM ¢ BekTopaMu. I[IpsMoyrosibHasi cucteMa
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaun B
KOOpAWHATaX. YTOol Mexay BekropamMu. CKalpHOE IPOU3BEIECHUE BEKTOPOB.



Brluncnenne yrioB Mexay NPSAMBIMU U INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI TMPOrPaMMbl y4eOHOTO TpeameTa
«MaremaTuka» XapakTepU3yTCS:

I'paxxnanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOT'O
M OTBETCTBEHHOTO WI€HAa POCCUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakAaHCKOro oOmiecTtBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTH4YecKkoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakTIaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MIPOLUIOMY U HACTOAILIEMY POCCHUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTHUYECKOM MIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYTrUX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCUICKOTO Hapoaa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IOBEACHMUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKEHUN HAYKHU U IESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33/]1a4, PELICHU, pACCYKICHHI; BOCIPUUMUYUBOCTHIO
K MaTeMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJOB UCKYCCTBA.

dusuyeckoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MHUTAaHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); (PU3UUYECKOI0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON IEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYy/Ay, OCO3HAHHMEM ILIEHHOCTU TPYAOIIO0US; UHTEPECOM K
pa3nmuuHbiM  cepam  TpodeCCUOHATBHOW  JIEITEIIbHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW W e€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINH BBHIOOP
Oynymelr mnpodeccur W peaqu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CHOCOOHOCTHIO K MaTeMaTUYeCKOMY OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTHYECKUX 3a]1a4 MATEMATUYECKON HAIPABIEHHOCTH.

JKOJOTHYECKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, TMOHUMAHHEM BIIASHHUS
COLMAJIBHO-D)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMATIBLHOU
Cpembl, OCO3HaHWEM TJ00ATBHOTO XapakTepa HSKOJOTHYECKHX MpoOseMm;
OpPHEHTAIIMEN HA NMPUMEHEHHWE MATEMATUYECKUX 3HAHWUW Ui PELICHUs 3a7ay B
00J1aCTH OKpY>KaroIEl Cpe/ibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOKHBIX
IIOCJICICTBUU JIJIL OKPYKAIOIIEH CPEbI.

[leHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MPaKTUKH, MOHUMaHUEM
MaTEeMaTUYeCKOM HayKH Kak c(epbl 4YeTOBEYECKOM JESTENBHOCTH, STaroB &
pa3BUTHS M 3HAYUMOCTH ISl PAa3BUTHS LMBWIM3ALMHU; OBJIAICHUEM SI3BIKOM
MAaTEMAaTUKH W MaTE€MaTUYECKON KyJIbTypOM KakK CpEJICTBOM MO3HAHUSA MUPA;
TFOTOBHOCTBIO OCYILECTBJISATh MPOCKTHYK) W HCCIEAOBATEIbCKYIO JEATEIBHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeaMeTHbIE pe3yIbTaThl OCBOCHHS IMPOTPAMMBI YYEOHOTO MpeaMeTa
«MatemaTHKa XapaKTepU3yITCs OBIIQJICHHEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  YHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
0elicCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OeiCMBUAMU.

1)  VYuueepcanvnvie  nozmasamenwvuvle  Oelicmeus, — 0Oecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarwuxcs (0ceoenue
Memo008  NO3HAHUA — OKpYJCamowjeeo  Mupa;  npumeHeHue  J102UYeCKUux,
uccie008amenbCKux onepayuii, ymeHul pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1eicTBUA:

e BBIBIIATh U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TMOHATUN, OTHOLICHUH MEXIY MOHATUAMU, (OPMYIUPOBATH
ONpEEeNCHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(PUKaluuy, OCHOBAaHMS JUisi OOOOUIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QOpPMYIHpPOBATE U  MPEOOPA3OBHIBATH  CYXKICHUS:
yTBEpAUTEIbHBIE W OTPHUIIATENIbHBIC, CIMHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATh  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;
npeiaraTh KPUTEPUH JIJISl BBISIBJIICHHS 3aKOHOMEPHOCTEHN W TPOTUBOPEYUHIA;



e JIeNaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e IPOBOAMTH CaMOCTOSITENIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpSIMbIE U OT MPOTUBHOI0), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBECHHBIE
CYXKJICHUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIbKO
BapHAHTOB peIIeHMs, BBIOMpAaTh Hauboyee MOAXOASIIIUNA C YUYETOM
CaMOCTOATEILHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccie0BaTe1bCKHe AelicTBUSA:

e HCIOJB30BaTh BOMPOCH KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIONIME MPOTHBOpPEUYUE, MpoOIemMy,
yCTaHaBIWBAaTh HUCKOMOE€ U  JaHHOe, (OpMUPOBATH  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TIPOBOAWTH CaMOCTOSITENTEHO CIUTaHWPOBAHHBIH AKCIIEPUMEHT,
UCCIIEIOBAHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YEeCKOTrO
00BbEeKTa, SIBJICHHS, NPOLECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SABJICHUSIMU, MPOIECCAMU;

e CaMOCTOSITENIBHO (hOPMYITUPOBATH OOOOIICHHUS W BBIBOJBI MO pe3yjIbTaTaM
NPOBEIEHHOTO HAOIIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YIbTAaTOB, BHIBOJIOB U 000OIIEHUI;

e TMPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpPOIECCa, a TAKKE BBIIBUTATDH
MIPEANOJIOKEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

e BBIABJIATH NePUIUTHI MH(DOPMAIIUH, TAHHBIX, HEOOXOIUMBIX ISl OTBETA HA
BOMPOC | JIsl pEIICHUS 3a/1a4H;

e BbIOMpaTh UWH(OPMAIMIO W3  HUCTOYHHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
pa3IMYHBIX BUAOB U (HOPM IPEICTABICHHUS,

e CTPYKTYypHpOBaTh WH(OPMAILNIO, IPEACTABIATH €€ B pa3INYHbIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHMBATH HaJAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITETTLHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvuvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

chopMUpoBaHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menue:

e BOCIPUHUMATH U (OPMYIUPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBHUSIMHU
U LIeJISIMU OOIIEHUS; SICHO, TOYHO, FPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MHCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJYy PELICHUS
3a/1a4d, KOMMEHTHPOBATH MOJIYYEHHBIN PEe3yIbTaT;

B X0/ 00CYKJIE€HUS 3a7]aBaTh BONPOCHI IO CYIIECTBY 00CYXK/1a€MOM TEMBI,
npo0sieMbl, perraeMoi 3aJjauu, BHICKA3bIBaTh UJIEH, HAIICJICHHBIE HA MOUCK
pEILLICHUSI; COMOCTAaBJISITh CBOM CYXKICHUA C CYXICHUSMH JPYTHX
YY4aCTHUKOB JHaiora, OOHApyXUBaTh Pa3U4Me U CXOJCTBO TMO3UILIUN; B
KOPPEKTHOU GopMe (hopMyIMpoBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PEe3yJbTaTbl  PEIICHMS  3aJa4d,  OJKCIEPUMEHTA,
MCCJIeI0BAHMSI, TIPOEKTA; CAMOCTOATEILHO BEIOMPATH (POPMAT BHICTYIUIICHUS
¢ Yu€TOM 3ajlayu MPE3eHTALNU U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

MOHUMATh ¥ UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U HHIUBUIYaTbHON
paboThl TIpU penieHUM Y4YeOHBIX 3a/lay; MPUHUMATH I1€1h COBMECTHOMN
JCSTENPHOCTH, IUIAHUPOBATh  OpPraHW3aIllMi0 COBMECTHOH  paboTHI,
pacmpenensiTh BHIb pabOT, JOrOBApUBATHCS, OOCYXKIaTh MPOIECC H
pe3ynbTaT paboThl; 06001IaTh MHEHHS HECKOIBKUX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (popMax paboTsl (00CykaeHHs, 0OMEH MHEHU,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATH CBOU JIEUCTBHUSI C PYTUMU WICHAMH KOMaH/IbI; OLICHUBATh
Ka4yecTBO CBOETO BKJIaJa B OOMMIA MPOAYKT TIO KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOJICHCTBHSI.

3) Yuusepcanvuvie pecyrisamugnsie oeticmausi, obecneuusarom hopmuposarie
CMBICNIOBBIX YCMAHOBOK U HCUHEHHBIX HABLIKO8 TUUYHOCTIU.

Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPaTh CIIOCO0 pelieHus
C Y4ETOM MMEIOLTUXCS PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUIA C yUETOM HOBOM
uHopManmm.

CaMOKOHTPOJIb:

BIIQJICTh HAaBBIKAMU TIO3HABAaTEIbHOM pediekcur Kak OCO3HAHUS
COBEPIIAEMBIX JIEHMCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BJIAJIETh CITIOCOOAMHU CaMONPOBEPKU, CAMOKOHTPOJIS IPOLIECCa U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELLICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
JTAHHBIX, HANJCHHBIX OITMOOK, BBISBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yjbTaTa IEJIM U YCJIOBUSIM, OOBIACHSTH
MPUYHHBI JTIOCTHXKEHUSI WM HEJIOCTHKEHUS PE3yJIbTAaTOB JIESTEIbHOCTH,
HAXOJUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBath MOHATUSIMH: TOYKA, TIPsIMasi, TUIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHHM M CICACTBHS W3 HHUX TMPU PEIICHUU
reOMETPUYCCKUX 3a]1a4.

OmnepupoBaTh MOHATHSIMU: TTAPAILICTFHOCTDh U MEPICHANKYISIPHOCTD MPSMBIX
Y TIOCKOCTEMN.

KnaccuduumpoBate B3aMHOE pPacHONOKEHHE MPSMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: JBYTPAHHBIA YTrOJ, TPAaHW ABYTPAHHOTO YTJa,
pebpo ABYTPAaHHOTO yTJia; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIa; TpajyCHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHHMK, BBIMYKIBIA H HEBBITYKJIBIA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPAaBUIILHBII MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAHHHMKOB (MMHMpaMuja; TpuU3Ma,
MPSIMOYTOJIbHBIN Tapaijiesienumne, Kyo).

KnaccudunmpoBarh ~ MHOTOTpaHHHUKH,  BBIOMpas  OCHOBAHMS  JUIS
Kkinaccudukanmy  (BBIMYKIbIE M HEBBINYKJIble MHOTOTPAaHHUKH, TPABUIbHbBIC
MHOTOTPaHHHUKH; TIPSIMbIC U HAKJIIOHHBIC MIPU3MBI, TTApaJLICICITUIICBI).

OnepupoBath MOHATUSIMHU: CEKYIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYEHUH, UCTIONB3YS METO]] CJICIOB.

Ctpouth ceyeHUss MHOTOTPAHHUKOB METOJOM  CJEAOB, BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTS)KH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (GUTYpP: BHI
CBEpXY, COOKY, CHUBY.

PemaTte 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEJIMYUH 110 00pasiam uin
QITOPUTMaM, TPUMEHSISI W3BECTHBIC AHAIMTUYECKUE METOJbl TMPU PpPEUICHUU
CTaH/JapTHBIX MAaTEMAaTHYCCKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEKIY JBYMSI
TOYKaAaMH, OT TOYKA JO TPSIMOM, OT TOYKH [0 IIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMHU.

PemaTe 3amaun Ha HAXOXKACHUE TEOMETPUIECKUX BEIMYUH IO 00pasam min
QITOpUTMaM, TIPUMEHSISI W3BECTHBIC AHAIMTUYECKUE METOJbl TPU PEHICHUU
CTaHJAPTHBIX ~ MaTeMaTMYEeCKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPEIIMBAIOMIUMHUCS TPSIMBIMH, MEXKIy TNPSIMOM H  TUIOCKOCTBIO, MEXKIY
TJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Beraucisate 00bEMBI U TUIOMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamuzia) C IpuMeHeHUEM (POpPMYIT; BEIYUCIISATH COOTHOLIEHUS MK Ty TUTOLIAISIMHU
MTOBEPXHOCTEH, 00bEMaMU 110 T00HBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OChb U
MJIOCKOCTh CHMMETPUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekats, mpeoOpa3oBbIBaTh W HWHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeACTaBICHHYIO HAa YepTexax U
PUCYHKaX.

[IpuMensTh reoMmeTpruyeckue (HaKThl sl pEIICHUS CTEPEOMETPUUECKUX 3a/1aY,
MPEINOIAraloMX HECKOJIBKO [IarOB PELICHUS, €CII YCIOBHS TPUMEHEHHUS 3a]1aHbI
B sIBHOU (hopme.

[IpumeHaTr OpocTEHIIME IPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1aU.

[IpuBOANTE HpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KA3HH, PACTIO3HABATH POSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMeHATh TMOJyYEHHbIE 3HAHUS HA IPAKTHUKE: aHAJIW3UPOBATH DPEaJIbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIE TIOHATHUSA B MPOLECCE IOUCKA PEIICHUs
MaTeMaTU4ecku CHOpPMYIUPOBAHHON MpoOJeMbl, MOJEIUPOBATh pealibHbIC
CUTyallud Ha $3bIKE TE€OMETPHHM, MCCIEA0BATh NOCTPOEHHBIE MOJIEIHA C
MCIOJIb30BAHUEM T€OMETPUUYECKUX TTOHATUHN U TEOpEM, ammapara aareopbl; pemarh
MIPAaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXO0K/ICHUEM T€OMETPUUECKNX BEJINYMH.

11 KJIACC

OnepupoBaTh MOHATUSAMH: MWIMHAPUYECKAs IOBEPXHOCTh, 0OO0Opa3yroIIne
HMIMHAPUYECKOM MOBEPXHOCTH; LIWJIMH]IP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yrolue
KOHWYECKOM OBEPXHOCTH, KOHYC; cpeprueckasi IOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHHUS TEJ BPAIlCHHUS.

KnaccudunnpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITUSMHU: IIAPOBON CETMEHT, OCHOBAaHUE CErMEHTa, BhICOTA
CErMEHTa; IIapOBOW CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Boruncnsate  00bEMBI M MJIOMIAM  TOBEPXHOCTEH  Tell  BpalieHus,
reOMETPUYECKUX Tell C IpUMEeHEHUEM (HOpMyI.

OnepupoBaTh NOHATUSIMU: MHOTOT'PAHHUK, BIUCAHHBIN B CPEPY U ONTUCAHHBIH
okoJ1o cdepsl; chepa, BMcaHHASE B MHOTOTPAHHUK WITH TEJIO BPAIICHUS.

BBIYUCIATh COOTHOIICHUSI MEXY IUIOMIAASMU MOBEPXHOCTEH U 00bEMaMU
MOJOOHBIX TEII.

N3o0paxate u3zydaeMble (PUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BhITIONTHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUII CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIIICHHUSI.



W3BnekaTh, HHTEPNPETUPOBATHL U MPEOOPa30OBbIBATH HHMPOpPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPECTABICHHYIO HAa YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JIEUCTBHUS CHOXKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHUSI BEKTOpPA HA YUCJIO0, OOBSICHATH, KAKUMU CBOMCTBaMH OHH 00J1aJaloT.

[IpuMeHATH TPaBUIIO NTApaJUICIICIIUIIEAA.

OnepupoBaTh MOHATHSMHU: JIEKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpA, YIroJd MEXKIY
BEKTOpPaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJISIPHOEC MPOU3BEACHHUE, PpPaCKIaJblBaTh BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3agaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPIUHAT.

[IpuMensTh reoMmeTpruyeckue (HaKThl sl pEIICHUS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOoIaralouX HECKOJIBKO IIar0B PEIICHUs, €CIIA YCJIOBUS TPUMEHECHUS 33/ 1aHbI
B SIBHOU (hopme.

Pemars mpocreime reoMeTpuYecKUe 3aJaud Ha MPHUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pemate 3amaum Ha J0KAa3aTeILCTBO MAaTEMATHUECKWX OTHOIIEHUM W
HaXO0XJICHUE MeOMETPUUYECKUX BEJIMYMH MO 00pa3liaM Wi aaropuTMaM, IpUMEHsS
W3BECTHBIE METObI ITPU PEIIEHUHN CTAHJAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaT,  OpoCTEHlIMEe TMPOrPaMMHBIE  CPEICTBA UM BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/a4.

[IpuBOAMTE HpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U
JKM3HH, PACO3HABaTh MPOSBJIEHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHSTh MOJyYEHHbIC 3HAHUSA Ha MPAKTUKE: AHAIMU3UPOBATH pEaJIbHBIC
CUTyallud W TPUMEHATh HM3YUYCHHBIE TOHATHS B TMPOLIECCE IIOMCKA PELICHUS
MaTteMaTU4ecku CHOpPMYJIUPOBAHHON MpOOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyallud Ha S3bIKE TEOMETPHUM, MCCIEA0BATh TOCTPOEHHBIE MOJIEIH C
HCII0JIb30BaHNEM T€OMETPHUUYECKUX MOHATHH M TEOpEM, anmapara ajareOphl; peniarh
MPAKTUYECKHUE 33/1a4H, CBA3aHHBIC C HAXO0XKJICHUEM T€OMETPUUECCKUX BEIIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3eioB H TeM (uudposbie)
n/n NMporpamMmbl Bcero Kontpoaburie  Ilpaxririeckie o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 Brenenue B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN
3 HepneHnmiynﬁpHOCTL MPSIMBIX | 12
IUIOCKOCTEN
4 VYTIbl MEXKIY IPSIMBIMU U TNIOCKOCTSIMH 10 1
5) MHororpanHuku 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jejioB 1 TeM uugpoBbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (mup )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcesl
Temna BpameHus 12
O0BEMBI TEN 5 1
BekTops! 1 KOOPAMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 060061IeHNE, 7 1
CUCTEMaTU3alMsl 3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HNOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

Kosn4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara uupposeie

Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bcero H3y4eHusi oOpa3zoBaTe/ibHbIE

padoThI padoThI pecypest

OCHOBHBIE IOHATHSI CTEPEOMETPHUU:
TOYKa, MPsIMasi, TNIOCKOCTb,
npoctpancTBo. [IpaBuia nzoOpakeHus Ha
pPHUCYHKaX: U300paKeHHsI IUTIOCKOCTEH,
napaJuleIbHbIX NPSMBIX (OTPE3KOB),
CepeMHbl OTpE3Ka

IlonsTus: NepeCCKaromuecs rmioCKOCTH,
MepecCKaromuecs npsaMasa u mJIOCKOCTb
INousTus: MMEPECCKAOIMMUECC IIIIOCKOCTHU,
MNepeceKaromuecs npsamas 1 miIOCKOCTb

3HAKOMCTBO C MHOTOI'PaHHUKAMH,
4 n300pakeHre MHOTOIPAaHHUKOB Ha 1
pHCYHKaX, Ha IPOEKIIMOHHBIX YepTEeKaxX

HauanbHble cBenieHus o Kyoe u

5 UpamMuzie, UX pa3BEPTKU U MOJEIIH. 1
CedeHuss MHOTOIPAHHUKOB
HauanbHble cBenieHus o kyoe u

6 NUPAMUJE, UX Pa3BEPTKU U MOJIETIH. 1
CeueHust MHOTOIPaHHUKOB



10

11

12

13

14
15
16

17

TToHsATHE 00 AKCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIEACTBHSI U3 HAX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUHU CTCPEOMETPUH: AKCUOMBI
CTEpEOMETPHUH U CIEACTBHSI U3 HAX

ITonsiTre 00 aKCHOMAaTHYECKOM
MMOCTPOCHUHN CTCPCOMECTPUN: AKCHUOMBIL
CTCPCOMCTPHUHU U CICACTBUA U3 HUX

[MousgaTre 00 aKCHOMATHYECKOM
MOCTPOEHUHU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

B3anMHOe pacnionoxeHue npsMbIX B
IPOCTPAHCTBE: IepeceKaroIuecs,
NapaJuleJIbHbIE U CKPEIINBAIOINECS
npsiMble

[TapamienbHOCTh NPSAMBIX U IJIOCKOCTEMN
B [IPOCTPAHCTBE: NapaieNbHbIE MPsMbIE
B [IPOCTPAHCTBE; MapajlIeIbHOCTh TPEX
IPSIMBIX

[TapamienbHOCTE NPSAMBIX U IJIOCKOCTEMN
B IIpocTpaHcTBe: [lapamiensHocTh
MPSIMOU U TTIOCKOCTH

VYriibl ¢ COHaNpaBIEHHBIMUA CTOPOHAMHU
Yros Mexay NpsIMBIMU B IIPOCTPAHCTBE
Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

[TapannenbHOCTH MIIOCKOCTEN:
MapajuiesIbHbIE TUIOCKOCTH



18

CBolicTBa napasuieabHbIX MIOCKOCTEN

[Ipocreiiine NpoCTpaHCTBEHHBIE

19 burypsl Ha MIOCKOCTHU: TETPaAdIp, KYO,
napasuleenune

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KoHnTtponbHas padota mo teme "IIpsmbie

22 Y TUIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"
[IeprieHAMKyYIAPHOCTH NPAMON U

23 MJIOCKOCTH: TIEPIICHIUKYIISIPHBIC TTPSMBIE
B IIPOCTPAHCTBE

24 [IpsimMble napajienbHble U
NEePIEHINKYIISIPHBIE K IIOCKOCTH

o5 [IpsimMble mapajieabHbIe U
NEPIEHIUKYIISPHBIE K IITIOCKOCTH

26 [Ipr3HaK NepneHaAuKYIIPHOCTH NPSIMOM
Y TUIOCKOCTH

97 [Ipu3Hak nepneHAuKyJISIPHOCTH IPSIMOM
U TUIOCKOCTHU

28 TeopeMa 0 npsIMOM IEPIIEHAUKYIIAPHOU
IUIOCKOCTH

29 Teopema o mpsiMON NEPIEHANKYISIPHON
IUIOCKOCTH

30 Teopema o mpsMON NEPIEHANKYISIPHON

IIJIOCKOCTH



31

32

33

34

35

36

37

38

39

40

41

[lepnieHIUKyIsIp ¥ HAKIIOHHBIE:
PacCTOsSIHUE OT TOYKH [0 IJIOCKOCTH,
paccTosiHue OT NMPSIMOM 10 MIIOCKOCTH

[lepnieHIUKYISIp ¥ HAKIIOHHBIE:
paccTosiHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIOCKOCTH

HepHeH,Z[I/IKy.TIFIp 1 HAaKJIOHHBIC:
pacCcTodHUC OT TOYKH N0 IIIOCKOCTH,
pacCcTodHHUC OT HpHMOI\/'I A0 IIIIOCKOCTHU

[leprnieHauKYyNISIp U HAKIOHHBIE:
paccTosHUE OT TOYKHU A0 IUIOCKOCTH,
paccTosiHue OT NPSIMOM J0 MJIOCKOCTH

VYTIBl B IPOCTPAHCTBE: YIOJl MEXAY
MPSIMOU U TNIOCKOCTBIO

JIByrpaHHBIN yroJl, TMHEHHBIA yIroj
JBYT'PaHHOI'O yIjla

JIByrpaHHbIi yroii, TMHEHHBIN yro
JBYTPaHHOI'O yria
[IeprieHUKyYIAPHOCTD MJIOCKOCTEM:
IIPU3HAK NEPIEHINKYIIPHOCTH IBYX
IIJIOCKOCTEN

[leprieHIUKyYIAPHOCTD IIJIOCKOCTEM:
IpU3HAK NEePIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

[leprieHIMKyYIAPHOCTD MIIOCKOCTEM:
IpU3HAK NEPIEHANKYISIPHOCTH ABYX
IUIOCKOCTEH

TeopeMa 0 TpEX NEPHEHAUKYIIAPAX



42
43

Teopema 0 TpEX NEPHEHANKYIIAPAX

Teopema o Tpéx nepneHAuKyIsIpax

44

KonTponpHas pabora o temam
"TlepneHAUKYISIPHOCTD MPSIMBIX U
mIockocTe" u "YIibl MeXy MPSIMBIMHU
Y TJIOCKOCTSIMU"

45

ITonsarue MHOIrorpaHHuka, OCHOBHBIC
OJICMCHTEI MHOI'OI'paHHUKA, BBIITYKJIIBIC U
HCBLIITYKJIBIC MHOI'OTPAaHHUKH pa3BépTKa
MHOI'OrpaHHHUKa

46

47

48

49

50

[Ipu3ma: N-yronpHas npu3Ma; rpaHu u
OCHOBAaHUS IIPU3MBL; IIpsIMAst U
HaKJIOHHAs IPU3MbIL; OOKOBasl U MOJIHAS
MOBEPXHOCTb IIPU3MBI

[Tapamenenunen, TpsIMOYIrOJbHbIN
rapajulesIenuIle]l U €ro CBOMCTBA

IIupamua: N-yrojabHas NMpaMuaa, TpaHu
¥ OCHOBaHHUE NMUpPaMUIbl; OOKOBast U
IIOJIHAs IOBEPXHOCTh IIUPAMHU/IBI;
[IpaBUJIbHAS U yCEUEHHAs IMPAMKIA

IIpaBuiIbHBIE MHOTOIPAaHHUKU: ITOHATHE
[IPaBUILHOTO MHOTOI'PaHHHUKA;
IIpaBUJIbHAS IIPU3Ma U [IPaBUJIbHAS
MpamMuza; IpaBwWIbHAs TPEYTrOJIbHAas
nUpaMuIa v IPaBUIbHBIN TeTpasap; Kyo
[TpencraBnenue o NpaBUIbHBIX
MHOT'OI'PAaHHMKAX: OKTa’Ap, AOAEKAIP U
HUKOCadIp.



CumMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, ITPSIMOH,

o1 IUIOCKOCTH. DJIEMEHThl CUMMETPUH B 1
nupammiax, napauiesenunenax,
IIPABWJIBHBIX MHOTOTPaHHHUKAX
Brluucnenue 351eMeHTOB
52 MHOTOTPaHHHUKOB: péOpa, IuaroHaiu, 1
YTJIbI
[Tnomans O0KOBOI MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM IPU3MBI, 1
TJIOIIAIh OCHOBAHUH, TeOpeMa 0 OOKOBOM
MIOBEPXHOCTH NMPSMON IPU3MBI
[Tnomans O0KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPAaBUILHOM MUPaMUIbI, 1
Teopema O TIoMAIu OOKOBOM
MOBEPXHOCTH YCEUEHHON MUPaMUIbI
55 KonTtponbHas pabora o teme 1
"MHororpaHHuku"
56 [onsTne 06 00BEMeE 1
57 O0BbEM nupamMuIbl 1
58 O0BEM TUpaMUIBI 1
59 O0BEM TUpaMHUIBI 1
60 O0BbEM TUpaMuIbI 1
61 O0BEM pU3MBI 1
62 O06BEM pu3MBbI 1
63 O0BEM TPU3MBI 1
64 Konrtponsnas padora no teme "O0bEMBI 1

MHOTOTPaHHUKOB"



65

66

67

68

[ToBTOpenue, 06o0IICHNE
cucrtemaTusanusa 3Hanuil. [loctpoenune
CE€YEHUI B MHOTOI'PaHHHKE

[ToBTOpenue, 0600IICHNE
cucTeMaTu3anus 3HaHui. Beranciienue
pacCTOSTHUM: MEXKY IBYMS TOUKaMHU, OT
TOYKH JIO TIPSIMO#, OT TOUKH JI0
MJIOCKOCTH, MEXKTY CKPEIIMBAOITUMHUCS
MIPSIMBIMHU

Hrorosas koHTpoOIbHAs paboTa

[ToBTOpEeHME, 0000IICHUE
cucTeMaTu3anus 3HaHu. Beraucienue
YTJIOB: MEXIY CKPEIIUBAIOITUMUCS
MPSIMBIMU, MEXTY TIPSIMOM U
IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXIY TIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



11 KIIACC

Kosn4yecTBO 4acoB JJIeKTPOHHbIE

Jlara uudpoBbie
Nen/m  Tema ypoka Kontposbusie IIpakTnyeckue
Bceero u3yyeHHss  o0pa3oBaTe/IbHbIE

padoThI padoThI pecypenI

Cdepa u map: LeHTp, paanyc, TUaMeTp;
IUTIOMIA/Ib TOBEPXHOCTHU CEpbI

B3aumuoe pacrnonoxxenue chepsl 1
2 INIOCKOCTH, KacaTellbHasl IIIOCKOCTE K 1
chepe; momaas cheps

N300paxkenue cdepsl, mapa Ha
mockoct. CedeHus mapa

[uuHapUYecKast MOBEPXHOCTD,
o0Opa3yronme MUIHHIPUIeCKON
TIOBEPXHOCTH, OCh IIMJIMHAPUIECKOM
MMOBEPXHOCTHU

[umusap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yromas u och;
IJIOIIAIh OOKOBOM U IOJTHOM
MMOBEPXHOCTHU

N3o0pakeHue MWIMHIPA HA TUIOCKOCTH.
Pazséprka nnnunapa. CeyeHus
6 MWIMHPA (TUIOCKOCTBIO, MapaieTbHON 1
WM TIEPTIICHIUKYISIPHON OCH
[UIHH]PA)
KoHnueckasi moBepXHOCTb,
o0pa3yroIire KOHUIeCKOn



10

11

12

13

14
15

16

17

MMOBCPXHOCTHU, OCh U BEPUINHA
KOHUYECKOM MMOBEPXHOCTH

Konyc: ocHOBaHuE U BepIInHA,
o0pa3yro1ias U 0Ch; IIOMAaL OOKOBOMA
Y TIOJTHOM TOBEPXHOCTHU

VYceu€HHbIl KOHYC: 00pa3yolne u
BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh

N306paxeHne KoHyca Ha TUIOCKOCTH.
Pa3BépTka koHyca. CeueHus KoHyca
(MI0CKOCTHIO, TAPATIIETEHOM
OCHOBAHUIO, U IIIOCKOCTBHIO,
IpOXOAIIEeH Yepe3 BepIINHY)
Komb6unanus ten BpamieHus u
MHOTOTPaHHHUKOB

MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO
cthepsl; chepa, BOUCaAaHHAS B
MHOTOTPaHHHK WM B TEJIO BPALLECHUS
[Tonsitue 06 00bEMe. OCHOBHBIE
CBOIiCTBa 0OBEMOB T

O0béM LMIMHIpa, KOHYCa

O06bEéM mapa u miomaas cheps
[Tono6HbIE TeNa B MPOCTPAHCTBE.
COOTHOIICHUS MEXKTY TUTOINAISIMU
MOBEPXHOCTEH, 00bEMaMHU 10 T00HBIX
TeI

KoHTtponbHas padora mo temam "Tena
BpameHus" u "O0beMbl Ten"



BekTop Ha miockocT U B

18
POCTPAHCTBE

19 CnoxeHue ¥ BRIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEeKTOpa Ha YHUCIIO
Pa3znoxxeHne BekTopa 1o TpéM

21 HEKOMILIaHAPHBIM BeKkTopaM. [IpaBuio
napaJienenumeaa
Pemienue 3a1ay, CBA3aHHBIX C

22 IIPUMEHEHNEM IIPAaBUJI AEUCTBUMN C
BEKTOpaMHU
[IpssMoyronbHas crcTeMa KOOPAHHAT B

23 npoctpancTBe. KoopauHaTsl BeKTOpa.
[Ipocreiinme 3a1a4u B KOOPAMHATAX

24 VYron mexay Bekropamu. CKasipHOE
NPOM3BE/ICHUE BEKTOPOB

o5 Brruncnenue yrioB Mexy NpsSMbIMH U
TUTOCKOCTSIMHU

26 KoopnnHaTHO-BEKTOPHBINH METOA MTPU
pEIICHUH TEOMETPHUYECKUX 3a7a4
KonTponbhas padota no teme

27 "BexTopbl 1 KOOpIWHATHI B
npocTpaHcTBe"
[ToBTOpeHnue, 0600ICHNE 1

08 cucremaTH3anus 3HaHuiH. OCHOBHBIC
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHH

29 [ToBTOpenue, 0600MIeHNE 1

CHUCTEMAaTU3aluAa 3HaHui. OCHOBHEIC



burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHH
[ToBTOpEHME, 0000IIICHUE 1

30 cucTeMaTu3alusI 3HaHUH. 3agaun
TUTAHUMETPHUH U METOJIbI UX PEIICHHS
[ToBTOpenme, 0600MIEHNE 1

31 cucTeMAaTu3alus 3HaHUH. 3agaun

IJIAHUMCTPHUU U MCTOAbI UX PCHICHUA

[ToBTOpEHME, 0000IICHUE 1
cucreMatusanus 3Hanuil. OCHOBHEIE

32
burypsl, GpaxTel, TEOPEMBbI Kypca
CTepEOMETPUH
33 HToroBas KOHTpoOJbHAs paboTa
34 [ToBTOpenue, 06001ICHNE U

CUCTEMAaTHU3alU 3HAaHNUUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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