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HOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yde6HOTO Kypca «I'eomerpusi— 6a30BOro ypoOBHS s
oOyuarommxcst 10 —11 kmaccoB pa3zpabotana Ha ocHOBe DenepanbHOroO
rocyJIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHapTa CpeaHEro oduiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPAAMIIMN POCCHICKOTO 0O0pa30oBaHUA.
Peanuzanust nporpaMMbl 00€CIIEYMBAET OBJIAJICHUE KIIOUEBBIMU KOMIIETCHIUSIMH,
COCTABJISIFONITUMU  OCHOBY IS CaMOPA3BHUTHS ¥ HEMPEPHIBHOTO 0O0pa30BaHUS,
[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U IIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YYaIOIIUXCSl.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEAHEro OOIIEero
oOpa3oBaHusi OOYCIOBJIEHA MPAKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX U
MPEIMETHBIX PE3YyJbTaTOB OOYUYEHUsS TEOMETPUU B HAMPABJICHUU JUYHOCTHOIO
pa3BuTHs oOydarommxcs, (opMHUpOBaHUA (DPYHKIIMOHATLHON MaTeMaTHYECKOM
IPaMOTHOCTH, U3YUYEHUS JIPYTUX YUEOHBIX JUCHUIUIMH. Pa3BuTne y o0yuaromuxcs
MPaBWIbHBIX MPEJCTABICHUN O CYIIHOCTH W TPOUCXOXKICHUU T€OMETPUUYECKHUX
a0OCTpakiMii, COOTHOIICHUH pEaTbHOIO0 W WACAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTH4eCKOW HAyKOW SBJIEHUW M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK U POJIU MATEMATUYECKOTrO MOJIETMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYanmxcsi, a TakKe KaueCTB MBIIUICHUS, HEOOXOIUMBIX JUIs aJanTaiuu B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust sBisieTCs OJHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIEYMBAET BO3MOXHOCTh H3YUYEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK M TyMaHUTaPHOM.

Jlornueckoe MpllIeHHE, (QOpMHUpyEeMOe MNpH HU3YYEHUH OOYYaroIUMUCS
MOHSATUMHBIX OCHOB FT€OMETPHUU U MOCTPOCHUU 1IETIOYKH JIOTUYECKUX YTBEPKICHUM
B XOJI€ pelIeHUs] TeOMETPUYECKUX 3ajady, YMEHHE BBIJBUTaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOIB3YIOTCS MPU PEUICHUU 337a4 €CTECTBEHHO-
HAy4HOTO IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AesATENbHOCTU 4YelioBeka. OpueHTanus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIMaIbHOrO ObITHS, (opma
OTPAKEHUSI OKPYKAIOIIETO MHUpPA, YCJIOBUE YCHEIIHOTO IMO3HAHUS U AKTUBHOTO
mpeoOpa3oBaHus  JIEUCTBUTENBbHOCTH. OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIUHSAET pa3Hble BUJBI y4eOHONM U TPYIOBOM JESATEIHLHOCTH,



ABJIACTCS OOHUM U3 NPOPECCHOHAIBHO BAXKHBIX KAa4yeCTB, IOITOMY aKTyaslbHa
3ajaya (OPMHUPOBAHUSA Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBUJHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTH M0 MHOTUM HaIPaBIICHUSM.

Ilenb ocBoeHus mporpaMMmbl ydyeOHOro Kypca «l'eomerpusi— Ha 6a3oBOM
ypoBHE o0OydeHusi — 00Ieo0pa3oBaTeIbHOE M OOIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcst ~ 4epe3  OOecleuyeHUe  BO3MOXKHOCTH ~ IPUOOpEeTeHuss U
UCIIOJIb30BAaHUSI CUCTEMATHUYECKUX TIEOMETPUYECKMX 3HAHUW U JEHCTBHIA,
CHEeU(PUIHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa3oBaHus
0 CIIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMMa 1o reomeTpu Ha 0a30BOM YypOBHE IpEeAHAa3HAUEHA ISl
00y4aromuxcsl CpeAHEN 1IKOJbI, HE UCIIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYyAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanus. Takum oOpa3zoM, oOydaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MATEeMATHUYECKHWE YMEHUS, CBSI3aHHBIC
co crnenupuKoil TeoMEeTpUM H HEOoOXOAUMBIC IS KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh M3YyUHUThb I'€OMETpHI0 Oolee
riyOOKO, €ClM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B MPOPECCHOHATBHON AEITETFHOCTH.

JlocTH)KEHHE LeM OCBOEHMS MPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHBIMH 3aJayamMH OCBOCHHS  Kypca
«I"'eomeTpun— Ha 6a30BoM ypoBHe B 10—11 kaccax siBhstoTCS:

e (dopMupoBaHHE TPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOI

KyJbTYPBl M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOITUM MHPOM;

e (opMupoBaHHE TPEACTABICHUS O MHOTOTPAHHMKAX W TellaX BpaICHUS
KaK O BOKHEHIINX MaTEeMaTHYECKUX MOJIENAX, TO3BOJSIONIMNX OMUCHIBATDH
U U3y4aTh pa3HbIe SBICHHS OKPY>KAIOIIETO MUPA;

e (opMHpoBaHHE YMEHMsI paclo3HaBaTb Ha uYepTekax, MOJEISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJIECHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMUpOBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHBIC
pacCcyXACHHS B XOJAE pEIICHUS CTEPEOMETPHUECKHX 3aJad MU 3a71ad C
IPAKTUUECKUM COJIEP)KAHUEM;

e pa3BUTUE  UHTCIUICKTYyaJllbHBIX W TBOPYECKUX  CIOCOOHOCTEM
oOydaromuxcs, IMO3HABATEIbHOM  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIICHUS;



e (opmupoBaHUE (GYHKIMOHAIBHON I'PaMOTHOCTH, pENeBaHTHOU
TEOMETPUU: YMEHHE paclo3HaBaTh IPOSBIEHUS T[EOMETPUUYECKHUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEATBHBIX KU3HEHHBIX
CUTyallusiX ¥ TpPH U3YYECHUU JPYTHUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTENl W 3aKOHOMEpHOCTeH, (OopMynaHpoBaTh HX Ha A3BIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHE MOJIEIIH, IPUMEHSATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar [Jjs PEHIeHHs] NPAKTUKO-OPHEHTHPOBAaHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIyYEHHBIE PE3YIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IMPOrpPaMMBbl SIBJISIETCS BKIIOYEHHE B KypC
CTEpEOMETPUM B HAYaJe €ro H3y4YeHus 3aJ]ad, pellaeMblX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHMSI, U ONpeNeIEHHBIM 00pa30oM opraHU30BaHHasi paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTHUBUPYET K
JNAJbHEUIIIEMY U3YyYECHUIO MTPEAMETA.

[IpeanouteHue OTAAETCS HATJSAAHO-KOHCTPYKTUBHOMY METOJy O0y4Y€HHUs, TO
€CTh TEOPETHYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE YUYyBCTBEHHOCTH IPEAMETHO-
OPAKTUYECKON JESATENIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYalluxcsi B Kypce CTEpEeOMETpUU NPOBOAUTCS 3a CUET pEIICHUs 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
MPOCTPAHCTBEHHbIMU o0Opa3amu. Co3naHue oOpa3a MPOBOJUTCA C ONOPOM Ha
HarjasAHOCTh, a OINEpUpPOBaHHE OO0pa3oM — B YCIOBUSAX OTBIICYEHHS] OT
HarJIJHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 HCXOJIHOIO COAECPKAHUS.

OcHoBHBIE conepxkarenbHble JIMHUU Kypca «['eomerpun— B 10-11 kmaccax:
«Mmnororpanauku—, «IIpsiMbIe U INIOCKOCTH B MTPOCTPAHCTBE ™, « T'eyta BpameHus —,
«BeKTopbl U KOOpAMHATHI B IPOCTpaHCTBE . DOPMHUPOBAHUE JIOTUYECKUX YMEHUN
pacupenensercs He TOJBKO II0 COJEP)KATEIbHBIM JIMHHUSM, HO M MO ToJaM
00yueHHs Ha YPOBHE CpeIHEro o0IIero ooOpa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI pabouedl MporpaMmbl, paclpenes€éHHbIM 10 TrojaM O0O0y4yeHwus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4YTOObI OBJQJCHHE T€OMETPUUYECKUMU
MOHATUSIMUA U HaBBIKAMHU OCYLIECTBIISIIOCH MOCJIEN0BATENBHO U MOCTYIIATENBHO, C
cOOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIyI0 CUCTEMY T€OMETPUYECKHX MpPE/ICTABICHUN OOyYarouIuxcs, pacuupss u
yray0ssia e€, o0pasyst IpOoYHble MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reometpun oTBOAUTCA 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyudenus - 102 yueOHbIX daca.



COIEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimble ¥ JIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CcTepeoMeTpud. Touka, mpsMasd, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anMmHOe pacnosiokeHrne TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
MapajulesibHble M CKpeluBaromuecs npsmele. llapamiensHOCTs NOpsIMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: [ApAJUICIbHBIE IIPAMBIE B  IIPOCTPAHCTBE;
[1apaJuICIBHOCTh TPEX MPAMBIX; MAPAJIIEIBHOCTD MPSAMOU U IUIOCKOCTH. YTUIBI €
COHAIIPABJICHHBIMH CTOPOHAMH; YrOJd MEXAy HpPsAMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: MapajuleNibHble  TUIOCKOCTH; CBOMCTBA
napajiedbHbIX IIockocTei. IlpocTeiiimnie npocTpaHCTBEHHBIE (QUIYphl Ha
IUIOCKOCTH: TE€TPadp, KyO, Mapajuieenume; IOCTPOCHUE CEUEHUH.

[leprieHIUKYJISAPHOCTD HPSIMOM U IUIOCKOCTH: IIEPIICHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, MPAMBIC MAPAJIICIBHBIE W IEPIEHIUKYJSIPHBIE K IIJIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTU IPSAMOM M INIOCKOCTH, TeopeMa O IIpsAMOU
MEPIICHIUKYJSIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  YTOJl, JIMHEWHBIM yroJ JIBYyTPAaHHOTO  yIJia.
IleprieHIMKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSIHUE
OT MmpsAMOMl A0  IJIOCKOCTH,  MpoeKuust  (GuUrypsl Ha  IUIOCKOCTb.
IleprieHIMKYIAPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHOrorpaHHuKHu

[loHATHE MHOTOTpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPaHHUKA, BBITYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKA MHOTOTpaHHUKA. [Ipu3ma: n-yrosnbHas
npu3Ma; TpaHu U OCHOBAHUS NMPU3MBIL;, MpsiMasi U HAKJIOHHAs MPU3MBI, OOKOBas U
NOJIHAsS MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIBHBIN
napajulesienunes; U ero coucrsa. Ilupammpa: n-yroimpHas nupamuia, TPaHU U
OCHOBaHUE MUPaMUIbl; OOKOBasi ¥ MOJTHAsI TOBEPXHOCTh MUPAMU/IbL; IPABUIIbHAS U
yceu€éHHasg MnHupaMuaa. OJEMEHTbl TMpu3Mbl M nupamuabl. [IpaBunbHBIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHMKA; MPABUJIbHASA MPU3MA U
MpaBWIbHAs TMHUpPAMHIA; TpaBUJIbHAS TPEYrojbHas MNHUpaMuia W MPABUIbHBINA
TeTpasap; KyO. IlpeacraBieHne o mNpaBUIIBHBIX MHOTOTPAHHUKAX: OKTajJp,
nojieKasip u ukocasap. CeyeHust npu3Mbl U IUPAMUAIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTEIIBHO TOYKH, MPSIMOIA,
IUIOCKOCTH.  OJJEMEHThl CUMMETPUM B  NOUPAMHIAX, Hapajuielenunenax,
NPaBUWJIbHBIX MHOTOTPAHHUKAX.



BblunciieHre 3J€eMEHTOB MHOTOTpaHHUKOB: pEOpa, AMaroHalu, YrJibl.
[Inomanes OOKOBOW MOBEPXHOCTH M IOJTHOW IOBEPXHOCTU MPSAMON MPHU3MBI,
IJIOMIAJb OCHOBAHMI, TeopeMa O OOKOBOW IIOBEPXHOCTH MPSAMOM MpPU3MBI.
[Tnomans OOKOBOW TIOBEPXHOCTH W TIOBEPXHOCTH TMPABUIBLHON IMMHPAMHUIBI,
TeopeMa O IUlomaad yceuéHHou mnupamuabl. [lonstue 006 00bEMe. OOBEM
NUPaMHU/IbI, TPU3MBL.

[TomoGupie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEJl.

11 KIIACC

Tesia Bpalmenust

HunuHaapuyeckas MIOBEPXHOCTB, oOpasytolue UAJTMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEPXHOCTU. [lunuHap: OcCHOBaHUSA U
OOKOBasi TMOBEPXHOCThb, OOpa3yroIiass U OCh; IUIONIAJb OOKOBOM U TOJHOM
MMOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3ylolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM nmoBepxHOCTU. KOHYyC: OCHOBaHME U BepIIMHA, 00pa3yromasi
U OCh; IUIOMAAhr OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yroliiie U BbICOTA; OCHOBAHHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: ueHTp, paauyc, AMAMETP; TUIOIIAb MOBEPXHOCTH CQEpHI.
B3anmHoe pacnonoxenue cepsl U MIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
I01ab ChEephl.

N3o0pakeHne Ten BpalleHusl Ha TI0CKoCcTH. Pa3BEpTKa NUIMHIpA U KOHYCA.

KomOuHanuu Tenm BpallleHus ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdepsl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIA TEJO
BpaICHUSI.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béEMe
NpSIMOYTOJLHOTO Tapasuienenunena u ciaeActBus u3 He€. OObEM LMIMHIpA,
koHyca. O0béM mapa u miomasb chepsl.

[TomoGusie Tena B mpocTpaHcTBe. COOTHONICHUS MEXKAY IUIOMAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TEI.

Ceuenus mwmHApa (MapaJUyieIbHO W TEPIEHIUKYJISIPHO OCH), CEUYEHUs
KOHyca (mapajieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
miapa.

BekTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpancTBe. CloKeHHE U BEIYMTAaHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4ucio. Pa3znoxkeHue BEKTOpa 1o TpéM HEKOMIUIAaHAPHBIM
BekropaMm. IlpaBuno mapauienenunena. Pemienue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM MpPaBUJI JEUCTBUM C Bekropamu. [IpsmoyronpHas cucrema



KoopauHat B npocrpaHcTBe. Koopaunatel Bekropa. IIpocreimme 3amaum B
KOOpJIMHATax. YTOJ MexXay BekTopaMu. CKaasipHOE NPOU3BENECHHE BEKTOPOB.
Brluucienue yrioB MEXAy MPSMBIMU U IIOCKOCTSMU. KOOpIMHATHO-BEKTOPHBIM
METO/I IIPU PEIICHNH F€OMETPUUYECKUX 3aa4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHMS MPOTpaMMbl y4eOHOro TMpeaMeTa
«MaremaTuka— XapakTepU3yIOTCA:

I'pa:xknanckoe BociuTaHMe:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TO3UIIMK 00YUAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCUUCKOrOo O0OIIecTBa, MPEICTABICHUEM O
MaTeMaTUYECKNX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
Npoleayp TpaxIaHCKOro oOmiecTtBa (BBIOOPHI, OMNPOCHI U TP.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKUUSIMHA 1 HA3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM TPaKJaHCKOW UACHTUYHOCTH, YBAKEHUS K
MPOIIOMY U HACTOSIIIEMY POCCUHUCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJBb30BAHUIO 3THUX JOCTWKEHUW B JPYTUX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUI HAyKHU U JIEATEIIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO Oy IyIIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIIOYas 3CTETHUKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, pEIIEHU, paCCyXICHUU;
BOCIIPUUMYHBOCTBIO K MATEMaTUYECKUM aClEKTaM Pa3IuYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

chOPMHPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTEeMaTHYECKWE 3HAHUA B
MHTEpecax 370pOoBOro U 0e30macHoOro odpasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXa, peryJisipHast dusznueckas AKTHUBHOCTD); bu3ngecKoro
COBEPIIICHCTBOBAHHS, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JeSITeTHHOCTBIO.

TpyaoBoe BoctiuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOJIO0US; MHTEPECOM K
pazauuHbiM  cepamM  NpPOPECCHOHANIBHOM  JIEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHUEM COBEpPILIATh OCO3HAHHBIN BBIOOP
Oyaywmeil npodeccur M peanu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC ILIaHbI;



FOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUHU IPAKTUYECKUX 33/1a4 MAaTEMaTUHYECKON HAIPABIECHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(OpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MMOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMUYECKHUX IPOLECCOB HA COCTOSHHUE IPUPOJHOU M COLUAIBHOU
Cpelbl, OCO3HAaHHMEM TJIOOATBHOIO XapakTepa HSKOJOTMYECKHX Mpodiem;
OpUEHTALlME HAa NPUMEHEHUE MaTEMAaTUYECKUX 3HAHUW JUId pelIeHUs 3a1ay B
00JIaCTH  OKpYy)Karoumled Cpelpl, IUIaHUPOBAHMS IOCTYNKOB M OLEHKH HX
BO3MOKHBIX MTOCIEACTBUAN IS OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOI'0 IO3HAHUS:

Cc()OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAayKu M  OOIIECTBEHHONM MpPAKTHUKH, NOHMMAaHUEM
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4YeIOBEYECKOM IesATENbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMH; OBJAACHUEM SI3BIKOM
MaTeMaTUKM W MAaTEMaTHYECKOM KyJIbTypOM KakK CpPEICTBOM IO3HAHHS MHPA;
TOTOBHOCTBIO OCYLIECTBIATH IPOEKTHYK0 M HCCIEHOBATEIBCKYHO ACATEIBHOCTD
VWHIVBUAYAJIBHO U B IPYIIIIE.

METAITPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHble pe3yJabTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO MpeameTa
«MaremaTuka— XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBLMU
0elcCmeuaMU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vnueepcanvuvie  noznasamenvuwvle  Oeiicmeus,  obecneuusarom
Gpopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUalowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJCanwe2o  Mupa;,  HpUMeHeHue  J102U4eCcKUX,
UCCIe008amMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayueti).

ba3zoBble JiornyecKue 1eicTBUA:

e BBIABISITh U XapaKTEPHU30BaTh CYIIESCTBEHHBIC MPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TOHATHN, OTHONIEHWUH MEXKIY IOHATUIMH; (OPMYIUPOBATH
OTpENCICHUS  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIA  IPHU3HAK
KJaccu(uKayM, OCHOBAaHUSA JUIsi OOOOIIEHUS W CPAaBHEHUS, KPUTECPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTh W  MPeoOpPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;

e BBIABISATH  MATEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTuBopeursi B (aKTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSX;



npeajiaraTh ~ KpUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMN;

e JIeJaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TPOBOAWTH CaMOCTOSITEIIbHO J0Ka3aTeNIbCTBA MaTEeMaTHYECKUX
YTBEPXKICHUM (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATh apTryMEHTAITHIO,
NPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpATH CcHOCOO pemreHus ydeOHOW 3ajaduu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBIOMpATh HaAWMOOJEE TMOAXOIANIUN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble ucciieqoBaTeIbCKue 1elCTBUS:

e HCIOJB30BaTh BOMPOCH KaK MCCIIEAOBATEIbCKUH HHCTPYMEHT MO3HAHUS,
(bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIME NPOTUBOpEUrE, MpodIeMy,
yCTaHAaBIMBaTh HCKOMOE€ W  JaHHOe, (OpMHUPOBATh  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHECHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEJOBAaHUE TII0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOIro
O00BbEeKTa, SIBICHUSA, WPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIICHUSI M BBIBOJIBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MpOIECCa, a TaKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora c nundgopmanueii:

e BBIABJIATH JACPUIUTHI HHPOPMAIMH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U IS PEIICHUS 3a1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHHKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh WH(POPMAITHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYypUPOBaTh MH(GOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAE&KHOCTD uH(bOpMaIuu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuusepcanvnvlie  Kommynukamueuvie  Oelicmsus, — obecneuugarom

cPopMUPOBAHHOCb COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

Oo0menue:



BOCIIPUHUMATh M (OPMYyJIHpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU M LIEJIAMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

B X0/ 00CYKJEHHs 3a7]aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1aeMOI TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh UJIEH, HAIICJICHHbBIE Ha TIOMCK
pELICHUS; COMOCTAaBIATh CBOM CYXKAEHUS C CYXICHUSMU JApYTUX
YYaCTHUKOB JHajiora, oOHapy»XUBaTh PA3JIMYUE U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJIbTaTbl  PEIICHHs  3aJayd,  OKCIIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAuU U OCOOEHHOCTEN ay JUTOPHUH.

CoTpyaHu4ecTBO:

3)

MMOHMMAaTh W  HCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHJMBUAYAJIbHOU paOOThI IPU PEIICHUU YUEOHBIX 3a7a4; IPUHUMATH 11€1h
COBMECTHOW [IEITEIBbHOCTH, IUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOMU
paboThI, pacipeseNsTh BUIbI padOT, I0TOBAPUBATHCS, O0CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYMIIOBBIX opMax padoThl (00CYykIeH s, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI™ M WHBIC); BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPAWHUPOBATh CBOU JIEUCTBUS C JPYTMMHM WIEHAMH KOMAaHIbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pecynamueHule oeticmausl, obecneuusaiom

Gdopmuposarue CMbICI08bIX YCHAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranmusamnus:

COCTAaBJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1a4, BEIOUPATh CIOCOO peleHus
C YUETOM MMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUN ¢ YYETOM HOBOU
nH(pOpMaLIUH.

CaMOKOHTPOJIBb:

BIAJCTh HAaBBIKAMU TI03HABATEIHHOM pediaekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJCTh CHOcO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIS TMpoIlecca |
pe3yibTara pelieHuss MaTeMaTHYeCKO 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPHU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OILICHMBATh COOTBETCTBHE pe3yJbTaTa ILEJIW U YCIOBUSIM, OOBICHSTH
IIPUYUHBI JTOCTHKECHHS WIM HEJNOCTHKECHHUS DPE3YJIbTAaTOB IEATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATHI
10 KITACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsIMas, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUM M CIIECICTBHUS M3 HHUX IPU PEIICHUH
r€OMETPUYECKHX 3a/]a4.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U TTIOCKOCTEH.

KnaccuduumpoBare B3aMMHOE pPACHOJIOKEHHE MPSAMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOIO Yrija,
pedpo ABYTPaHHOIO yria; JUHEHHBIM Yrojl ABYIPaHHOIO yIJa; rpajaycHas Mepa
JIBYTPAHHOTO yrJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHHMK, BBIMYKJIBIA M HEBBITYKJIbINI
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJBl MHOTOIPAaHHUKOB (MHMpamuaa; mpusMa,
MPSAMOYTOJIBHBIN Napaiiesnenunes, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKH,  BbIOMpass ~ OCHOBaHUS IS
KJacCUpUKauy (BBITYKJIbIE W HEBBIMYKJIble MHOTOIPAaHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, apalIeIeUIe/bl).

OnepupoBath MOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBICHATH TPUHLIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YS METOJ CJIEJOB.

CtpouTh C€YEHUST MHOTOIPAHHMKOB METOJIOM  CJIEIOB,  BBINOJHAThH
(BBIHOCHBIE) TUIOCKME YEpPTE)KH W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BHUI
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKIAECHUE TEOMETPUUYECKUX BEJIMYUH MO 00pa3iiaM Uiu
aNropuT™MaM, NPUMEHSSI W3BECTHbIE AHATIMTUYECKUE METOJbl MNpU pEUICHUH
CTaHAAPTHBIX MaTeMaTUYECKUX 3aJa4 Ha BBIUMUCIECHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNOpAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKIECHUE TEOMETPUUYECKUX BEJIIMYUH 0 00pasiam Ui
aNropuT™MaM, MPUMEHsS HW3BECTHBIE AHAJIUTUYECKHE METOJbl TpPHU PpELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKMX 3aJad HA  BBIYUCIEHHE YIJIOB  MEXAY
CKPEUIMBAIOIIUMHUCS NPSIMBIMH, MEXIy HpPsIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Berauciste 00bEMBI U TIJIOMIAIN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
napamMuga) ¢ TOpuMeHeHHeM (OpMyJ; BBIYHCIATH COOTHOIIEHUS MEXKIY
MJIOMIASIMU TTOBEPXHOCTEH, 00BEMaMHU TTOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJIOCKOCTh CHMMETPHH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, MpeoOpa3oBBIBATh W HMHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYCCKUX (PHUTypax, MPEJACTaBICHHYIO Ha YepTexax U
PHUCYHKaX.

[IpumensaTe rTeoMeTpudeckue (aKThl IS PEIICHHUS] CTEPEOMETPUICCKUX
3a/1a4, MPEeATNoararonuX HECKOJIbKO MIaroB PEIICHHMS], €CITH YCIOBHS TPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpuMeHsAT,  MpoOCTEHIIMEe TPOrpaMMHBIC  CPEJICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoaMTh TIpUMEPH MaTEMaTHYCCKUX 3aKOHOMEPHOCTEH B MpUPOIE H
’KU3HH, PACIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B NCKYCCTBE.

[IprMeHATh TOJIyYCHHBIC 3HAHMS Ha IPAKTHUKE: aHAJIM3MPOBATH pPEabHBIC
CUTyallMd W TIPUMEHATh H3Y4YEHHBIC IOHSATHUS B TMPOIIECCE IMOUCKA PEIICHUs
MaTeMaTH4eCcKn CHOPMYIMPOBAHHONW TPOOJIEMBI, MOJCIHPOBATH pEaTbHBIC
CUTyalliM Ha S3bIKE TEOMETPHH, WCCICIOBAaTh IOCTPOCHHBIE MOJEIH C
HCITOJIh30BaHUEM T€OMETPUUYECKHX MTOHATHH U TEOpEeM, arapaTa ajreOpsl; pernarh
PaKTHYECKUE 3aa9H, CBI3aHHBIC C HAXOXKJICHHEM T€OMETPHUCCKUX BEJIMYHH.

11 KJIACC

OnepupoBaTh TOHATHAMU: MHJIMHIPUYECKAs ITOBEPXHOCTh, OOpa3yIonIne
[MAJTUHAPUYECKOW  TOBEPXHOCTH;  IWIMHAP;,  KOHHWYECKAas  TOBEPXHOCT,
oOpa3yrolye KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

Pacno3naBate Tena BpameHus (IMIMHAP, KOHYC, cdepa u 1map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHHUS.

KinaccudunmpoBaTh B3auMHOE pacrojiokeHue chepbl U IMIIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMCHTa; IIapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA IMIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beraucnare  00bEMBI M IUIOMIAAXM  ITOBEPXHOCTEH  Tel  BpalleHUs,
T€OMETPUUYECKUX TeJI C TPUMEHEHUuEM (HOpMYyI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHUK, BIHUCAHHBIK B chepy H
OTNMCaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpaIllCHUSI.

BBIYUCIISTE COOTHOIICHHS] MEXIY IUIOMAAIMU MOBEPXHOCTEH W 00bEMaMH
MOA0OHBIX TEII.



N300paxars u3yyaemble (UIypbl OT PYKM U C IHMPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBbEMHBIX
¢Guryp: Bux cBepxy, COOKy, CHU3Yy; CTPOUTh CEUEHHUS TEJ BPAIICHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HMH(POpPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYpax, MPEJCTABICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE  IEUCTBUSA CIOKEHUSA BEKTOPOB, BBIYUTAHUA BEKTOPOB W
YMHOXEHHS BEKTOpA Ha YUCIIO, O0BSCHATH, KAKUMH CBOMCTBAMU OHHU 00J1a/1atoT.

[IprMeHATh IpaBUIIO MapajuICIEIUIICA.

OnepupoBaTh NOHATHAMU: 1EKAPTOBBI KOOPJIMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJZYyJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJ MEXAY
BEKTOpPAaMHU, CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBHI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsApPHOE IIPOM3BEACHUE, pACKIaAbIBaTh BEKTOpP IO JABYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3aiaBaTh IJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CUCTEME KOOPAMHAT.

[IpumeHsATh TeoMeTpuueckue (akTbl sl PEHICHUS CTEPEOMETPUUYECKHUX
3a7ay4, MPEANOJIAraroluX HECKOIBKO LIaroB PELIECHHUs, €CIIU YCIOBUA IPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pemate mpocreiimne reoMeTpUYECKUE 3aaud Ha IMPUMEHEHUE BEKTOPHO-
KOOpPJIMHATHOI'0 METO/A.

Pemrare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOLIEHUUA U
HaXO0JIeHUEe T€OMETPUUECKUX BEJIMYMH 10 00pa3laM Wil alropuTMam, IpuMeHss
U3BECTHBIEC METO/BI IPU PELIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IpumeHATs OpoCTEHIIKME IPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOAUTE MNpHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOLE WU
YKU3HHU, paCIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJMYYEHHBIE 3HAHMS Ha IPAKTUKE: aHAJIUM3UPOBATH DPEAJbHBIC
CUTyallUd W IIPUMEHATH HW3YYEHHBIC IIOHATHsS B MPOLECCE IIOUCKA PEIICHUs
MaTeMaTU4YeCKu CcHOpPMYyJIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaJIbHbIE
CUTyallud Ha A3bIKE TIE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJECIHA C
MCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUHI U TEOpeM, armnapara aireopbl; peuarhb
[IPAKTUYECKUE 3a1a4U, CBA3AHHBIE C HAX0XKICHUEM I€OMETPUUECKUX BEITUYUH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbIl Bcero Konrpoetibie | Ipakmirieckiue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeoMeTpuio 10
) IIpsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTb IPSIMBIX U IIJIOCKOCTEHN
3 HepHGHI[I/IIfYJISIpHOCTI) MIPSIMBIX 1 12
IUIOCKOCTEH
4 Vbl MeXAy IPSMBIMHU U TIOCKOCTSMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BEMBI MHOTOTPaHHHUKOB 9 1
7 IloBTOpEHME: CEUEHHUS, PACCTOSHUSA U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE

HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne i/ P Konrtpoabsubie | IIpakruyeckue (ubp )

NMPorpaMmbI Bcero o0pa3oBaTejibHbIE

padoTbI padoThbI
pecypchbl

Tena BpameHus 12

OO0BEMBI TN 5 1

BekTopbl 1 KOOpAMHATHI B POCTPAHCTBE 10 1

[ToBTOpenue, 0600IICHHE, 7 !

crucTemMaTu3alurs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTtposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
H3y4eHust

DJIeKTPOHHBbIE
uudpoBbie
o0pa3oBaTejibHbIE

pecypcbl

OCHOBHBIE TOHSTHS CTEPEOMETPHH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
[IpaBuiia n300pakeHust Ha PUCYHKAX:
M300pakeHUs TIOCKOCTEH, MapaIeIbHbBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MMEePeCCKaromuecs II0CKOCTH,
nepeceKkarommecs npsaMas v rmjiI0CKOCTb

IlousTus: MEPpECCKArOIMECH IMITOCKOCTH,
InepeceKarommecs npsamMas U rmiI0CKOCTb

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha TPOSKIIMOHHBIX YePTEkKAX

HauaneHble cBeieHUst 0 KyOe U upamuie,
UX pa3BEPTKH U Mozenn. CedeHust
MHOTOTPaHHUKOB

HauanbHble cBeieHus 0 KyOe 1 mupamu/ie,
uX pa3BEépTku U Mojenu. CeueHust
MHOTOI'PaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM
MMOCTPOCHUHU CTCPCOMCTPHUUN: AKCUOMBI
CTCPCOMCETPHHU U CIICACTBUA U3 HUX




TToustre 00 akCHOMATHUECKOM

8 IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM

9 IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTUYECKOM

10 IIOCTPOCHUU CTEPEOMETPUH: aKCUOMBbI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumHO€ pacnosio;xeHue MpsiMbIX B

1 IIPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuleNbHbIE U CKPEIMBAIOIINECS
IpsIMbIE
[TapannenpHOCTh NPSIMBIX U IIIOCKOCTEH B

2 IIPOCTPAHCTBE: MapalIeIbHbIE IPSIMBIE B
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
IIPSIMBIX
[TapannenbHOCTh MPSIMBIX U IUIOCKOCTEW B

13 npoctpanctse: [lapannenbHOCTh NpsIMON U
IJIOCKOCTH

14 VYTIIIBI C COHAITPaBIEHHBIMU CTOPOHAMU

15 VYron Mexay npsMbIMU B IIPOCTPAHCTBE

16 Yros Mexay NpsMbIMH B IPOCTPAHCTBE

7 [TapannenbHOCTb MIIOCKOCTEN:
NapajulebHbIE MII0CKOCTH

18 CaolicTBa MapayIeNbHbIX IIOCKOCTEN

19 [Ipocreitmme nmpocTpaHCTBEHHBIE (GUTYPHI

Ha TUIOCKOCTH: TE€TPadap, KyO,




napasuIeIIeuIe/I

20 [Toctpoenue ceuenuii

21 ITocTpoenue ceuenuii
KonTponbnas pabota o reme "[Ipsimbie u

22 IJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannenbHOCTh NPAMBIX U IIJIOCKOCTEH"
[lepnieH MKy ISIPHOCTD NIPSIMON U

23 IJIOCKOCTH: IEPIEHIUKYJIIPHBIE IPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsimble napasuienbHbIe U
MEPIEHIUKYIISIPHBIE K IITIOCKOCTH

75 [IpsimMble napasienbHbIe U
HEPIEHIUKYIISIPHBIE K IITIOCKOCTH

2% [Ipu3Hak nepneHMKyIspHOCTH IPSIMOU U
IIJIOCKOCTH

7 [Ipu3Hak nepneHMKyIspHOCTH IPSIMOU U
IJIOCKOCTH

)3 TeopeMa o psAMOM NEPIIEH AUKYIIAPHOU
IIJIOCKOCTH

29 Teopema o psIMOM NepIIEHAUKYIISIPHOU
IJIOCKOCTH

30 Teopema o psIMOM NepIIEHAUKYIIIPHOU
IIJIOCKOCTH
[lepnieHIUKyIsIp ¥ HAKIIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 710 IIIIOCKOCTH

0 [lepnieHIUKyIsp U HAKIIOHHBIE: PACCTOSHUE

OT TOYKHU 0 INIOCKOCTHU, paCCTOAHUC OT




PSIMOM 10 IJIOCKOCTH

[leprnienuKyIsip M HAKJIIOHHBIE: PACCTOSTHUE

33 OT TOYKH J10 IIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM A0 IIJIOCKOCTH
IlepnieHIUKyISp U HAKJIIOHHBIE: PACCTOSHHE

34 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 110 IVIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YOI MEXTY
IIPSIMOM U TUIOCKOCTBIO

36 JIByTpaHHBIN yToJ1, JMHEUHBIA YTOJI
JBYTPaHHOIO yria

37 JIByTrpaHHbIN yroJ, JMHEHHBIA yro
JBYTPaHHOIO yria
[lepneHUKyISAPHOCTD TUIOCKOCTEH:

38 IIPU3HAK IEPIEHINKYIISIPHOCTH IBYX
IJIOCKOCTEMN
[lepneHuKyIPHOCTD MJIOCKOCTEM:

39 IIPU3HAK EPIEHANKYIISIPHOCTH IBYX
IIJIOCKOCTEMN
[lepneHuKyIPHOCTD MJIOCKOCTEM:

40 IIPU3HAK IEPIEHANKYIISIPHOCTH IBYX
IJIOCKOCTEMN

41 Teopema o TpEX nepneHauKyIsIpax

42 TeopeMa 0 TpEX nepreHauKyIIIpax

43 Teopema o TpEX nepneHauKyIsIpax
KonTtponbHas pabota o remam

44 "TlepneHAUKYJISIPHOCTD IPSIMBIX U

miockocTeil" 1 "Y sl MEXIy NPSIMbBIMH U




IUTOCKOCTSIMU"

45

IlousTue MHOI'OI'paHHHKAa, OCHOBHEIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIE U
HECBBIITYKJIBIC MHOT'OT'PaHHUKH, pasBépTKa
MHOTI'OTpaHHHUKa

46

[Ipu3ma: n-yrosbHas npu3ma; TpaHu U
OCHOBAHUS PU3MBI; IIPSIMAsi U HAKJIIOHHAS
IIpU3MBbI; OOKOBasl U MOJIHASL TOBEPXHOCTh
MIPU3MBI

47

[Mapannenenunena, npsSMOYTOIbHBIH
napajulesienue/l U ero CBoicTBa

48

[Mupamuna: n-yrojapHas nupamuja, TpaHu U
OCHOBaHUE NMHUpaMUbl; OOKOBas U MOJHAS
MOBEPXHOCTh MPAMHU/Ibl; IPABUIbHAS U
yced€HHas mupamMuia

49

[IpaBuiibHBIE MHOTOIPaHHUKHU: MTOHSITHE
MIPaBUWJIBHOI'O MHOTOTPaHHUKA; TPaBUJIbHAS
IpU3Ma U MpaBUWIbHAS MUPaMU/Ia;
MIpaBUJIbHAS TPEYTOJIbHAS MUpaMUIa U
IIPaBUIIBHBIN TeTpasap; Kyo

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTAa3/p, JOAEKAdIP U
HKOCadIP.

51

CumMmeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEIIBHO TOYKH, ITPSIMOM, IIIIOCKOCTH.
DNEeMEHTH CHMMETPUH B IUpaMuax,
napajuleJenuIe ax, NpaBUiIbHbIX
MHOT'OTpaHHUKAX




Brrunciaenue 3J1eMeHTOB MHOTI'OI'PpaHHUKOB!

52 pEOpa, MuaroHa u, yribl !
[Tnomaas 60KOBOI MOBEPXHOCTH U MOTHOMN
MTOBEPXHOCTH TPSMOU IPU3MBI, TUIOIIAIb

>3 OCHOBaHUH, TeopeMa 0 OOKOBOU !
MOBEPXHOCTHU TPSIMOM TTPU3MBI
[Tnomans 6OKOBOI MOBEPXHOCTH U

54 MOBEPXHOCTH TPABUIIBHOM MTUPAMUJIBI, !
TeopeMa O IO OOKOBOW MOBEPXHOCTH
YCEUEHHOU MUPaAMU/IbI

55 KonTtpomnbHas paboTa 1o Teme
"MHororpaHHUKH" !

56 [Tonsitue 06 06BEME 1

57 O06bEM upaMuIbI 1

58 O06bEM nupaMuIbI 1

59 O0BEM mupamu bl 1

60 O06bEM nupaMuIbI 1

61 O06BEM IPU3MBI 1

62 O0BEM PU3MBI 1

63 O0BEM TIPU3MBI 1

64 Kontponbras pabora mo reme "OObEMBI 1
MHOT'OI'PaHHHUKOB"

[ToBTOpeHue, 06001IeHNE CHCTEMATHU3AITUS

65 3HaHui. [locTpoeHue ceueHuii B 1
MHOTOTPaHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTH3AIINS

66 3HaHUU. BeluncieHne paccTosiHUN: MEXIy 1

ABYMS TOYKaMH, OT TOUYKHU 10O HpﬂMOfI, oT




TOYKHU OO IIJIOCKOCTU, MCIKAY
CKpCHIMBAOIIHUMUCA ITPSIMBIMU

67

HtoroBast KOHTposbHAs paboTta

68

[ToBTOpEeHue, 06001IeHNE cUCTeMaTH3alus
3HaHUW. Beraucienue yrioB: MexIy
CKPEUIUBAIOIIMMHUCS TPSIMBIMH, MEXKTY
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEX]Ty INIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

KoHTpoJjabHubie
Bcero P
padoTbI

IIpakTHyeckue
padoThbI

Jlara
U3ydeHust

DJIEKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u mrap: meHTp, paguyc, 1uaMeTp;
IUTOMIA b IOBEPXHOCTH Cephl

B3aumnoe pacnionoxenue chepsl 1
TUIOCKOCTH; KacaTeIbHask INIOCKOCTh K
cthepe; miomaas chepsl

U3zo6paxenue chepsl, mapa Ha
wiockoctd. CeueHus mapa

HunuHapuyeckass HOBEPXHOCTb,
o0pa3yronue HUIHHIPIYECKON
MOBEPXHOCTH, OCh IUITUHIAPUIECKON
MOBEPXHOCTH

[Hunuaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yIoIIas 1 OCh;
ILTIONIA b OOKOBOM H MOJIHOM
MIOBEPXHOCTH

N3o6parkenune UINHIPA HA MJIOCKOCTH.
Pa3Béprka uununapa. Ceuenus

IUIUHAPA (TUIOCKOCTHIO, TApaJlIeIbHON
VI NIEPIIEHIUKYJIIPHON OCH IIMIIMHAPA)

Konunueckast moBepxXHOCTh, 00pa3yrolue
KOHUYECKOU MTOBEPXHOCTHU, OCh 1
BEpIIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepinHa,

8 oOpa3yronias ¥ OCh; IJIOMAAb OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU
Y ceu€HHbli KOHYC: 00pa3yrouye u

9 BBICOTA; OCHOBaHUS U OOKOBast
IIOBEPXHOCTh
H300paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CedeHus: KoHyca

10 (MII0CKOCTHI0, MTapaIebHOM
OCHOBAaHUIO, U INIOCKOCTHIO, IPOXOASILEN
yepes3 BEPILUHY)

T KomOunamus Ten BparieHus u
MHOTOIPaHHHKOB
MHororpaHHuK, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BMcaHHas B
MHOTOTPAaHHUK WJIH B TEJIO BpALIEHUS

13 [TonsiTne 00 06bEMe. OcHOBHBIE
CBOIcTBa 0OBEMOB TEN

14 O0BEM mIMHIpa, KOHyCca

15 O06BEéM mapa 1 iomaab chepsl
[TooOHBIE TENa B TPOCTPAHCTBE.

16 CooTHOIIEHN MEX Ty TUIOIAISIMU
MMOBEPXHOCTEN, 00hEMaMU MOJOOHBIX TEI

17 KonTponbhas pabora no remam "Tena
BpamieHus" u "O0bembl Ten"

18 BekTop Ha MIIOCKOCTH M B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTaHNUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YUCIIO0




21

Pa3nosxeHne BekTopa 110 TpéM
HEKOMILJIaHapHbIM BekTopaM. [IpaBuio
napajuleienunena

22

Pemenne 3amad, CBSI3aHHBIX C
MIPUMEHEHUEM TTPaBIII ACHCTBUI €
BEKTOPAMHU

23

[IpsMoyronbHas cucTeMa KOOp/AUHAT B
npoctpancTBe. KoopauHarts! BekTopa.
[Tpocreiimue 3agaun B KOOpAMHATAX

24

VYron mexnay Bekropamu. CkaisipHoe
MIPOU3BEICHUE BEKTOPOB

25

Brruucnenue yrioBs Mexay NpsMbIMA U
IUIOCKOCTSIMHU

26

KoopannaTHO-BEKTOPHBIN METO ITPU
PELICHUH T€OMETPUYECKUX 3a1a4

27

KonrtponsHas pabota o treme "BekTopbl
Y KOOpPAMHATHI B MpoCcTpaHcTBe"

28

[ToBTOpenue, o6obIIEHNE 1
cucreMaTtn3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
TUITAHUMETPHUH

29

[ToBTOpeHme, 0600IIEHNE 1
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUITAHUMETPHUH

30

[ToBTOpenwue, 0600IIEHNE 1
cucTeMAaTu3alusa 3HaHUH. 3agaun
TUTAHUMETPHUH ¥ METO/IBI UX PEIICHUS




[ToBTOpeHnue, 06001IeHUE U

31 cUCTeEMaTu3anys 3HaHu|. 3agadu 1
TUTAHUMETPHUH U METOJIbI UX PEIICHUS
[ToBTOpeHue, 0600IICHNE U

1 cucremaru3anus 3HaHui. OCHOBHBIE !
burypsl, GpakTbl, TEOPEMBI Kypca
CTepEOMEeTpUH

33 Wrorosas koHTpoIbHAs paboTa 1

4 [ToBTOpEHHE, 0606H16Hlil'e u |
CUCTEMAaTH3AIMsI 3HAHHHA

OBILIEE KOJIMYECTBO YHACOB I1O 34

I[TIPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U YYHEHUKA

* 'eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBenienne»
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