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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yduebHOTro Kypca «l'eomeTpus» 6a30BOTO YpOBHS IS
obygarormuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaabHOTO
rOCy/IapCTBEHHOr0  00pa30oBaTENIbHOTO  CTaHJAapTa  CpPeJHEro  OoOIIero
o0Opa3oBanmsi, ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TPeOOBAHUMN, TIPEIBIBISICMBIX
K MaTeMaTH4ecKOMYy OOpa30BaHHIO, U TPAAMIIMUNA POCCHUIICKOTO 00Opa3oBaHUS.

Peanuzanms IIPOTPaMMBbI o0ecrnieunBaeT OBJIAJICHUE KJIFOYEBBIMU
KOMIIETEHIIUAMU, COCTABIISIOIIMMU OCHOBY JUIsl CAMOPAa3BUTHUS U HEIIPEPBIBHOTO
oOpa3oBaHus, LIEJIOCTHOCTh OOIIEKYyIbTYPHOTO, JUYHOCTHOTO U

MO3HABATEJILHOTO PAa3BUTHS TUYHOCTH O00YUarOIMINXCS.
HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth y4eOHOro Kypca T€OMETpUHM Ha YpPOBHE CpPEIHEro OOILero
oOpa3oBaHusi 00yCJIOBJICHA MPAKTHUYECKON 3HAUYMMOCTHIO METANpPEeIMETHBIX U
NPEeIMETHBIX Pe3yJbTaTOB 00YUYEHHsI T€OMETPUHU B HANPABICHUU JTUYHOCTHOTO
pa3BuTUsl 00y4arommxcs, GopMupoBaHus (YHKIIMOHATIHHOW MaTeMaTH4YEeCKOU
TPaMOTHOCTH, H3Y4YEHHsS] JIpYrMX Yy4eOHBIX JOUCHUIUIMH. Pa3Butune y
00y4aromuXxcsi MPaBIWIBHBIX MPEACTABIECHUN O CYIIHOCTH M MPOUCXOXKICHUU
T€OMETPUUYECKUX aOCTpaKIMi, COOTHOIICHWU pEATbHOIO0 M HAEaJIBHOrO,
XapakTepe OTPaKCHUST MaTEMaTUYECKOM HAYKOW SBICHUM W MPOLECCOB
peasibHOTO MHpa, MECTE€ T€OMETPUU B CUCTEME HAYK U POJIHM MAaTEMaTHYECKOIO
MOJICJIMPOBAaHUSI B HAay4YHOM TO3HAHHMM M B TPAKTHKE CIOCOOCTBYET
(GOpMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS YYAIIUXCS, a TakKe KayecTB
MBILUICHNS, HEOOXOUMBIX JJISl 4N Talliid B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBIsieTCS] OAHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHusl, TaKk Kak OOECHEeYHMBAE€T BO3MOXKHOCTh H3YYECHHsS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAMpPaBIE€HHOCTH, TaK U TyMaHUTapPHOM.

Jlornueckoe MbIluieHHE, GOpMUPYEMOEe MPU H3YUYEHUU OO0YyUarOIIMMHCS
NOHATUWHBIX OCHOB TEOMETPUM U TOCTPOCHUM LEMOYKH JIOTHUECKUX
YTBEPKACHUNA B XOJI€ PEIICHUS T'€OMETPUUYECKUX 3ajad, YMEHHE BbIIBUraTh U
OTpOBEpraTh TMIOTE3bl HEMOCPEICTBEHHO HCTOIB3YIOTCS MPHU PEUICHUH 3a7ad
€CTECTBEHHO-HAYYHOT'O ITUKJIa, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHue opueHTHPOBATHCSA B MPOCTPAHCTBE WUIPAET CYILIECTBEHHYIO POJIb
BO BCEX 00JacTsIX NeATENbHOCTH YesnoBeka. OpueHTalHs YeJI0BeKa BO BpEMEHU
U TPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €TI0 COLMAIBHOrO ObITHS, dopma
OTPaXEHUS OKPY’KAIOLIEr0 MHUPA, YCIOBUE YCIEUTHOTO MO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl JIEUCTBUTENBHOCTH. OmepupoBaHHE MNPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEIUHSET pa3Hble BUABI YYEOHONH M TPYJOBOM JAESATEIHHOCTH,
ABJIAECTCS OJHUM U3 MPO(ECCHOHATBFHO BaXXHBIX KAdyeCTB, MOATOMY aKTyallbHa
3amaya (hOPMHUPOBAHMS Yy OOYUAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIMUICHUS KaK
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON ACSITENIbHOCTH M0 MHOTMM HAIPABJICHUSM.

[lenb ocBoeHMs MporpaMmbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM
ypoBHE O0yueHHs — 00I1e00pa3oBaTelbHOE M OOILIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcst 4yepe3  obOeclieueHHEe  BO3MOXHOCTH  NPUOOpPETEHHS U
WCIIOJIb30BaHUS CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM W JEHUCTBUH,
CHEIU(PUYHBIX  T€OMETPUM, BO3MOXKHOCTH  YCHEIIHOTO  MPOJOJDKEHUS
oOpa3oBaHMsl 1O CHEHHMATBHOCTAM, HE CBS3aHHBIM C  TPUKIATHBIM
UCTIOJIb30BaHUEM T€OMETPHUU.



[IporpaMmMa mo reomerpuu Ha 0a30BOM YpOBHE MpeaHa3HAYCHA IS
oOydJalmuxcsi CpeJHel IMIKOJbl, HE HCHBITHIBABIIUX  3HAYUTEIbHBIX
3aTpyJHEHUN Ha ypOBHE OCHOBHOro oOmiero oOpa3zoBaHus. TakuM o0pazom,
oOyuJaroruecs Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTUYECKUe
YMEHHUsI, CBA3aHHbBIE CO CHEUU(PHUKON TeOMETPUH U HEOOXOAUMBIE ISl )KU3HU B
coBpeMeHHOM o01ecTtBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTH H3YUUTh
reoOMeTpHrI0 0oJiee TIIyOOKO, €CJIi B JAIbHEHUIIIEM BOSHHUKHET HEOOXOIUMOCTh B
TreOMETPUUYECKUX 3HAHUSIX B MPO(ecCHOHATBbHOM eATeTbHOCTH.

JlocTmkeHne ILeTu OCBOCHHUS MPOrpaMMbl 00ECIIEUMBAECTCS PpPEUICHHEM
COOTBETCTBYIOIIMX 3adad. llpuopureTHpIMM 3ajayaMl OCBOCHHS Kypca
«['eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBISIOTCS:

e (opMHpOBaHHE NPEACTABICHUSA O TEOMETPUM KaK YacTh MHPOBOM

KyJBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIUM MHPOM;

e (opMHpOBaHHE MPEICTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BpalleHHUs
KaK O BaXHEHIIMX MaTEeMaTHYECKUX MOJENSAX, IO3BOJISIOMINX
OTHCHIBATh M U3y4aTh Pa3HbIC SIBICHUS OKPYXKAIOIIETO MUPA;

e (opMHupOBaHME yMEHHsI paclO3HABaThb Ha YEpPTEkKaxX, MOACIAX U B
pealbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIlCHHUS;

e OBJAJICHHME METOJaMH pelIeHHWs 3aJad Ha I[OCTPOCHHUS Ha
U300paKeHUSIX MPOCTPAHCTBEHHBIX QUTYD;

e (opMHUpOBaHME YMEHHS ONEPUPOBATH OCHOBHBIMH MOHATHUAMH O
MHOTOTpaHHHMKaX U TellaX BpalleHHs U UX OCHOBHBIMU CBOICTBaMH;

e OBJIAJICHUE aJIrOPUTMaMU pEHICHHS OCHOBHBIX THIIOB  3ajady;
dbopMupOBaHHE YMEHHUS TPOBOJUTH HECIOXKHBIE OKa3aTeIbHbIC
paccy X IeHusi B XOJI€ PELICHHs] CTEPEOMETPHUUECKHUX 3a7ad W 3a1ad C
NPAaKTHYECKUM COJIEPIKaHUEM;

e Da3BUTHE  HHTEJUIEKTYaJbHBIX M  TBOPUECKUX  CIOCOOHOCTEM
oOydaromuxcsi, MO3HABaTEeIbHON aKTHBHOCTH, HCCIEI0BATEIbCKUX
YMEHH, KPUTUUHOCTH MBIIILJICHHUS;

o (opmupoBanue  (QYHKIIMOHATHHOW  T'PAMOTHOCTH,  PEJIEBAHTHOMN
T€OMETPUU: YMEHHUE pacClOo3HABaTh TMPOSIBICHUS TE€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsX U MPHU U3YYEHUH APYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTE M 3aKOHOMEpPHOCTEW, (POpMyIHpoBaTh UX Ha SI3bIKE
T€OMETPUM U CO3[aBaTh TI'E€OMETPUYECKHE MOJAETH, MPUMEHSThH
OCBOCHHBIM TE€OMETPUYECKHM anmapar i pPELIeHUus IPaKTHKO-
OpUEHTHPOBAHHBIX  3aJa4, HWHTEPNPETUPOBATH U  OILICHUBATH
MOJTyYEHHBIE PE3YyJIbTATHI.

OTIUYUTENHEHON 0COOCHHOCTBIO MPOTPAMMBI SIBISIETCS BKIIOUEHHE B KypC
CTEpEOMETPUU B Hayale €ro MH3y4YeHHUs 3ajJay, pellaeMblX Ha ypOBHE
MHTYUTUBHOTO TMO3HAHUS, U ONpEJeNIEHHBIM 00pa3oM OpraHW30BaHHas padbora
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO M MPOCTPAHCTBEHHOIO
MBILUICHNS, CTUMYJIUPYET IPOTEKaHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET
K JaJIbHEUIIeMy U3Y4YCHHUIO MPEAMETA.

[Ipennourenue oTAAETCA HATIAIHO-KOHCTPYKTUBHOMY METOY OOYy4eHHUS,
TO €CTh TEOPETHYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH
NPEIMETHO-TIPAKTUUECKON  JEeSATENbHOCTH. Pa3BuTHE  MPOCTPaHCTBEHHBIX
NPEICTaBICHUNA y YYallUXCsi B Kypce CTEpPeOMETpUU MPOBOAUTCS 3a CUET
pelieHusi 3aJad Ha CO3JaHME MPOCTPAHCTBEHHBIX O0Opa3oB W 3agady Ha
ONEpPUPOBAHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Co3nanue oOpaza MPOBOIAUTCS



C OMOPOM Ha HATTSAHOCTH, a ONIEPUPOBAHUE 00Pa30M — B YCIOBUSIX OTBJICUCHUS
OT HaIJIATHOCTH, MBICIEHHOI'O U3MEHEHUS €T0 UCXOHOIO COAEPKAHUSA.

OcHOBHBIE cofepKaTeabHble JIUHUM Kypca «l'eomerpum» B 10-11
Kjaccax: « MHOrorpanHukm», «lIpsiMple 1 TIIOCKOCTH B MPOCTpaHCTBEY, «Tena
BpalieHus», «BeKTopbl M KOOpAMHATBI B MPOCTPaHCTBE». POpMHUpOBaHUE
JIOTUYECKUX YMEHUU paclpeesieTcsl He TOIbKO M0 COAEPKAaTEIbHBIM JIUHUSM,
HO | 110 ToJ1aM OOy4eHHs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusI.

Coneprkanue oOpa3oBaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacnpefeNéHHbIM IO TrojJaM OOyYeHHS,
CTPYKTypUPOBAaHO TakUM oOOpa3oM, uTOObI OBJIAJEHHE T€OMETPUUYECKUMU
NOHATUSMHU U HABBIKAMHU OCYIIECTBIISUIOCH MOCJEA0BATENBHO U MOCTYNATENbHO,
Cc coOmofeHHeM NPUHLHUIA [PEEeMCTBEHHOCTH, UYTOObBI HOBBIE 3HAHUS
BKIIIOYAINCh B OOILIyI0 CHCTEMY T'€OMETPHYECKHX  MpPEeICTaBICHUN
o0y4aromuxcsi, pacupss U yriyosnsis e€, o0paszysi MpOYHble MHOKECTBEHHbIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha usyuenue reomerpun oTBoauTCs 2 yaca B Heznento B 10 kimacce u 1 gac
B Henenio B 11 kimacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TMOHATUS CTEpeOMeTpuu. Touka, mpsAMas, IJIOCKOCTb,
npocTtpancTBO. [loHsATHE 00 aKCHOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CICICTBUS U3 HUX.

B3anmHoe pacronokeHue npsMBIX B IPOCTPAHCTBE: NEPECEKAIOLINECS,
napajulesIbHble W CKpelIMBarolmuecs npsmble. llapamrensHOCTs HpsAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: NApaJUICIbHBIE TMPAMBIE B INPOCTPAHCTBE;
[IapaJUIEIBHOCTD TPEX NMPAMBIX; IMAPAIIIETBHOCTD NPSIMOMN U INIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YIOJI MEXKIYy IPSAMBIMH B INPOCTPAHCTBE.
[lapannenbHOCTh  IUIOCKOCTEM:  IMApajulesIbHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX IUIocKocTel. [lpocTteiiiiue mNpPOCTpaHCTBEHHbIE (GUTYPHI Ha
IUIOCKOCTH: TETPadp, KyO, napayieNienunea; MoCTPOCHHE CEUSHHI.

[leprieHIUKYIJISIPHOCTD IPSIMOM M INIOCKOCTH: NEPHEHAUKYJIISIPHBIE ITPSAMBIE
B IIPOCTPAHCTBE, NPSIMBbIE NapajuIeIIbHbIE U NEPHEHAUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MNPAMOM M IUIOCKOCTH, TEOpemMa O IPAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YOI MEXAY NPSIMOMN U
IUIOCKOCTBIO; JIBYTPAaHHBIA YIOJI, JMHEWHBIA YroJ JBYIPAHHOTO YyrIJja.
[leprieHIUKYJISIp W HAKJIOHHBIE: PACCTOSHHME OT TOYKH [0 IUIOCKOCTH,
paccTossHUE OT OPSIMOM JO0 TUIOCKOCTH, MPOEKIHsS (UIYypbl Ha IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJSAPHOCTH JBYX
I10cKocTer. Teopema o0 TpEX NMEPIEeHINKYIISIPAX.

MHoOrorpaHHuKHu

[lonATHE MHOTOrpaHHMKA, OCHOBHBIE DJJEMEHTHl MHOTOI'PAaHHMKA,
BBIIYKJIBIE W HEBBIIYKJIBIE MHOTOIPDAHHUKH; pPa3BEPTKA MHOTOIPaHHUKA.
[Ipu3ma: n-yrompHas Ipu3Ma; TpPaHW W OCHOBAHMS IIPU3MBI, NpsMas H
HAKJIOHHAs  TpU3MbL; OOKOBass M  TMOJIHAA  MOBEPXHOCTH  MPHU3MBL.
[lTapannenenunen, mNpsAMOYIOJBHBIA —IApajuIeNIENMIE] M €ro  CBOWCTBA.
[Mupamupa: n-yronpHas mUpaMuaa, TPaHU U OCHOBAHUE MHUpaMUbI; OOKOBas U
IIOJIHASL IIOBEPXHOCTb IIMPAMHUJBI; IIPAaBWIbHAsA W yCEYEHHas NHUPAMUIA.
OneMeHThl Opu3Mbl U nOUpaMuibl. [IpaBUIbHBIE MHOTOIPAHHHMKHU: TMOHATHE
IIPAaBWJIBHOIO MHOTOTPAaHHMKA; MPAaBWIbHASA NPU3Ma W NPaBUJIbHAS NMUPAMUAA;
npaBWiIbHAs TpEyroibHas MNHpaMUIAa W OPaBWIbHBIA  TETpa’ap; KyoO.
[IpencraBieHre O NPaBWIBHBIX MHOTOTPAHHMKAX: OKTa’Ap, HOACKAdIP H
ukocasp. CedyeHus NpU3Mbl U TUPaAMUBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSIMO,
IUIOCKOCTH. ODJEMEHTbl CHMMETPUHM B NUpaMUAAX, NapajulesIeuIe1ax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.

Boruncnenue 37€MEHTOB MHOTOTPAaHHHUKOB: p&Opa, AMAroHaiu, YIJIBL.
[Tnomane GOKOBOM MOBEPXHOCTHM M TMOJHOW MOBEPXHOCTU MPSIMOW MPU3MBI,
IUIONIA/b OCHOBaHUM, TeopemMa O OOKOBOW MOBEPXHOCTU NPSIMON MPU3MBIL.
[Tnomane OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPABHIBHON MHpPaMUbI,
TeopeMa O Iomanu yceu€HHoil nupamunbl. [lonstue o0 o6béme. OO0BEM
IIMPAMHUJIBI, IPU3MBI.

[Tomo6ubie Tema B mpocTpancTBe. COOTHOMICHHS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJL.

11 KIIACC



Tena Bpamenus

[Munuaapuyueckas  MOBEPXHOCTb,  OOpasymoollde  HUJIUHAPUYECKON
NOBEPXHOCTH, OChb LWJIMHAPUYECKOW MOBEPXHOCTH. llunuHAp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpasylomias W OCh; IUIOMAAh OOKOBOW W IOJTHOM
NIOBEPXHOCTH.

Konnueckast moBepxHOCTh, 00pa3yrolne KOHMYeCKONH MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moOBepXHOCTH. KoOHyc: OCHOBaHME M BepIIMHA,
oOpasyromas 1 OCh; IUIONIAJh OOKOBOW W TIOJIHOW TMOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIolIe U BEICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: 1eHTp, paanyc, TuaMeTp; IUIOMalb TOBEPXHOCTH C(HEpHI.
BzaumHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTeldbHasl IJIOCKOCTh K
cdepe; wiomanb chepsl.

N300paxenune Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka munuuApa u
KOHYycCa.

KomOunanuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTrOrpaHHUK,
OMHCaHHBIN OKOJIO ceprl; cdepa, BOUCAHHAST B MHOTOTPAHHHK, WM TEJIO
BpAIlCHMSL.

[Torsitue 06 o6bEmMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00
00BbEME MPSAMOYTOJBHOIO Tapajuienenunena u cienctsus u3z He€. OO0BEM
UIMHApA, KoHyca. O0BEM 1mapa 1 miomas chepsl.

[TonoOubie Tenma B mpocTpancTBe. COOTHOUICHHS] MEXIY IUIOMIAIIMU
NOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX TEII.

CeueHust nuinuHApa (MapauieNbHO WM NEPHEHAMKYJSIPHO OCH), CEYEHUs
KOHyca (ImapajuyieIbHOE OCHOBAHHUIO M MPOXOASAIIEE YEPE3 BEPIIUHY), CEUCHHS
niapa.

BeKTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocty u B mnpocTpaHcTBe. ClOKE€HHWE M BBIYUTAHUE
BEKTOPOB. YMHOKE€HHE BEKTOpa Ha 4ucio. PaznoxkeHue BeKTOopa MO TPEM
HEKOMILIaHAapHbIM BekTopam. lIpaBuino mapamienenunena. Pemenue 3anad,
CBSI3aHHBIX C NPUMEHEHHMEM NPABUJI JAEUCTBHM C BeKkTopaMmu. IIpsMoyronbHas
cucremMa KoopauHaT B mnpocTtpaHcTBe. Koopamnatel BekrTopa. Ilpocrenmme
3a/layd B KOOpJMHATax. YToJd MexAy Bekropamu. CKaJsipHOE NpPOU3BEACHHE
BEKTOPOB. BblunMCiieHME yIJIOB  MEXAy MPSMBIMH M IJIOCKOCTSIMHU.
KoopimHaTHO-BEKTOPHBIA METO/ PU PELLIEHUH F€OMETPUYECKHX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPaMMbl YYEOHOTO MpeaMeTa
«MaremaTukay XapakTepu3yrTCs:

I'paxxnanckoe BocnuTanme:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ULMK  OOYyYaloOLIerocss  Kak
AKTUBHOTO U OTBETCTBEHHOTO 4YJI€HA POCCUHCKOTO OOILECTBa, MPEACTABICHUEM
0 MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SABJICHUH, TPOLEAYp TPakIaHCKOro ooOiiecTBa (BBIOOpPHI, OMPOCHI M Tp.),
YMEHHEM B3aHMOJIECTBOBATh C COLIMAIIbHBIMU UHCTUTYTaMU B COOTBETCTBUHU C
uX QYHKIIUSIMA 1 HA3HAYCHHUEM.

IlarpnoTnyeckoe BOoCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO  POCCHMCKOW  TPAXKIAHCKOW  HICHTUYHOCTH,
YBaXEHUS K MPOILLJIOMY M HACTOSIIEMY POCCUMCKOW MaTEMAaTUKH, LIEHHOCTHBIM
OTHOLICHHEM K JOCTHKEHHUSIM POCCUUCKHX MATEMAaTUKOB W POCCUHUCKOU
MaTeMaTU4YECKOW IIKOJbI, K MCIHOJIB30BAHUIO 3ITUX JOCTHUKEHUW B JAPYrUX
HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHIICKOrO HApOo/a;
c(OpPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSI, JTUYECKOTO MOBEACHUSA,
CBSI3aHHOTO C MPAKTUYECKHUM TMPUMEHEHUEM JIOCTUKEHUM HAyKu U
NEeATENbHOCTBI0 YYEHOI0; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYMBOTO Oy ayIIETO.

JdcTeTHYeCKoe BOCIMTAHHE:

ACTETUYECKUM OTHOIIEHUEM K MUpPY, BKIFOYAsl 3CTETUKY MAaTEMATUUECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, penieHun, paccyXICHUM;
BOCIIPUMMYHMBOCTBIO K MAaTE€MaTHYECKUM aCIEeKTaM pPa3jJW4yHbIX BHUJOB
UCKYCCTBA.

dusnyeckoe BOCIUTAHKE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPHUMEHSITh MaTEMaTUYECKWE 3HAHUS B
WHTEpecax 370poBOro M 0Oe3omacHOro obpaza KU3HH, OTBETCTBEHHOTO
OTHOIIIEHUSI K CBOEMY 3J0POBBIO (30pOBOE MHTAaHWE, COATAHCHUPOBAHHBIN
PEXKUM 3aHATUNA U OTABIXA, PETYJIpHas PU3NUECKasi aKTUBHOCTS); (PU3UIECKOTO
COBEPIIICHCTBOBAHMS, npu 3aHATHUAIX CIIOPTHUBHO-037]0POBUTEIHHOM
NEeSTETHHOCTHIO.

TpynoBoe BocinTanue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHHEM IIEHHOCTH TPYIOIOOWS; HHTEPECOM K
pasnu4HBIM  cepaM  TpodeCCHOHATBLHON  MESITEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIIOKECHUSIMH, YMEHHEM COBEPIIaTh OCO3HAHHBIA BHIOOD
Oynymelr mpodeccud W pPeaM30BBIBATH COOCTBEHHBIC >KM3HCHHBIE IIJIAHBI,
TOTOBHOCTBIO U CIOCOOHOCTRIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUIO HAa TPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.

JIKO0JI0rHYecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO AKOJIOTHYECKON KYJIbTYpbl, TOHUMAHUEM BIIASHUS
COIMAIbHO-DKOHOMHYECKUX ~ TMPOIIECCOB HA  COCTOSHUE TMPUPOMHOW U
COIMAIBHON CpEeJIbl, OCO3HAHHEM TJI00aTBbHOTO XapakTepa HKOJIOTHYECKUX
npoOieM; OpHeHTAalWel Ha TPUMEHEHWE MATeMATHYeCKUX 3HAHWUW IS



pelieHys 3a1a4 B 00JaCTH OKPY KAOIIEH Cpelibl, IUIAHUPOBAHUS MOCTYIIKOB U
OLICHKU X BO3MOYHBIX IOCIIEICTBUM U1 OKPYKAIOIIEH CPEMBI.

LleHHOCTH HAYYHOI'0 MO3HAHUSA: _

c(hOpMHUPOBAHHOCTHIO MUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHON MpPaKTHKH,
NOHMMAaHHUEM MaTEeMaTHUECKON HAyKH Kak cepbl 4eJIO0BEUECKOM eI TeNbHOCTH,
ATAIOB €€ Pa3sBUTH U 3HAYMMOCTH Ul PA3BUTHUS LIMBUIN3ALUN; OBJIAJCHUEM
SI3bIKOM MATEMAaTUKW U MAaTEMAaTUYECKOM KyJIbTypOU KaK CPEACTBOM ITO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBJISITh TNPOEKTHYI0O M MCCIIEI0BATEIBCKYIO
NEeATEIbHOCTh UHAUBHIYaJIbHO U B IPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMbl YY4EOHOTO MTpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCBUAMY,  VHUBEPCATLHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMU, YHUBEPCAIbHBIMU PecYNAMUBHBIMU OCUCTBUIMU.

1) Vuusepcanvuvie nosnasamenvuvie Oeticmsus, obecneuusaom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECco8 oOyYarowuxcsa (oceoenue
Memoo08  NO3HAHUA — OKPYMCaiouje2o  Mupa, NpUMEHeHue  JI02UYECKUX,
UCc1e008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble J1ornuecKkue JeicTBus:

e BBIIBJIATH u XapaKTEPU30BaATh CYLIECTBECHHBIE MPU3HAKU
MaTEMaTUIECKUX OOBEKTOB, IOHSITHI, OTHOIICHUN MEXAY TMOHATHSIMU;
dbopmynpoBaTh ONPEAECTICHUS MOHSITUN; YCTaHaBJIUBATH

CYIIIECTBEHHBIN MPU3HAK KIacCU(HUKAIIMK, OCHOBAHUS I 0000IIEeHNs
Y CPAaBHEHUS, KPUTEPUHU POBOIUMOTO aHANN3a;

e BOCIpPUHUMATh, (OpPMyIHpPOBaTH U NPEOOPA3OBHIBATH CYKICHUS:
yTBEpAUTENbHbIE U OTPHUIATENbHbIC, CAUHUYHbBIC, YaCTHBIE U OOIINE;
YCIIOBHBIE;

e BBUBIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBOpeursi B (pakTax, JaHHBIX, HAOMIOACHUSX U YTBEPKICHHIX;
npeiaraTh ~ KpUTEpUd  JUIsl  BBISIBICHUA  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYNI;

e J€NaTh BBIBOJABI C MCMOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€IYyKTHUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e TMPOBOAHWTH  CAMOCTOSITENIBHO  JOKa3aTelbCTBA  MaTeMaTUYECKUX
yTBepXACHUH  (mpsiMble W OT  MNPOTHBHOIO),  BBICTPAWBATH
apryMEHTaluio,  NPUBOAWTH  NPUMEPBl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

e BbIOMpaTH croco0 perieHust yueOHOW 3amaun (CpaBHUBATH HECKOJBKO
BAapHAHTOB pEIICHUS, BBHIOMpPATh HamOOJee MNOIXOMSAIMNA C YYETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciegoBaTebCKUe 1eHCTBUA:

e HCIOJB30BAaTh BONPOCHI KAk MCCIEAOBATENbCKUII  MHCTPYMEHT
no3HaHus; (HOpMyIMPOBaTh BOMPOCHI, (PUKCHUPYIOUINE MPOTHUBOpPEUHE,
npobsieMy, yCTaHABJIMBATh UCKOMOE U JaHHOE, POPMHUPOBATH TUIIOTESY,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOAWTH  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT,
UCCIIEIOBAHUE 110 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro



00BbeKTa, SBIEHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BeKTaMU, SIBICHUSIMU, TIPOIIECCAMH;

CaMOCTOSTENLHO  (popMymupoBaTh O0OOIIEHHUST ¥  BBIBOABI  TIO
pe3ynbTaTaM MPOBEASHHOTO HAONIOJCHUS, MCCIEIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH TOJyYECHHBIX PE3YyIbTaTOB, BBIBOJIOB M 000OIIICHNUI;
MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCA, a TAK)KE BBHIJIBUTATH
MIPETOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBJISITH Ie(OUIIUTHI MH(GOPMALIMH, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA
Ha BOIIPOC U JJISl pELICHUS 3a4a4u;

BbIOMpaTh MHGOPMALMIO U3 HUCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UPOBATb, CHCTEMAaTHU3HPOBAThH u UHTEPIIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM IMpeICTaBICHHUS;
CTPYKTYypUpOBaTh HUHGPOpPMAIMIO, TMPEACTABIATh €€ B Pa3IMYHbIX
dbopmax, WILTIOCTPUPOBATH TpadUIECcKH;

OLICHWBAaTh  HAAEKHOCTH  HMHDOpPMAIIMM MO  CaMOCTOSATEIHHO
c(OpMyIIMPOBAHHBIM KPUTEPHSIM.

2) VYnusepcanvmuvie KommynuxamugHuwle Oelicmsus, o0becneuusaOm
copMUpOBaAHHOCb COYUATILHBIX HABLIKOG 00VHAIOUJUXCSL.
OOmenne:

BOCIIpUHUMATh U (QOPMYJTUPOBATH CYXJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M ILENSMU OOUICHHS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTb
CBOIO TOYKY 3pEHHUS B YCTHBIX M IHUCHBMEHHBIX TEKCTaX, JaBaTh
NOSICHEHHUS TI0 XOJAYy pEIICHHUs 3aJaud, KOMMEHTHPOBATh MOJIYUYEHHBIN
pe3yJbTarT;

B X0Je OOCYXK/IEHHUs 3a/aBaTh BONPOCHI IO CYILECTBY OOCYXIaeMOi
TEMbI, MPOOJIEMBI, peIIaeMoil 3a/1a4M, BbICKa3bIBaTh UICH, HAIlCICHHBIC
Ha TOHMCK PEIICHUS; COMOCTABISATh CBOHM CYXXICHHUS C CYXICHUSIMU
JIPYTUX YYaCTHUKOB AHAaora, oOHapy>KUBaTh Pa3lIUYUE U CXOICTBO
NO3UIHM; B KOpPpeKTHOH (opme (opMyIupoBaTh pa3HOINIACUSA, CBOU
BO3PaKEHUS;

OPEICTaBISITh  Pe3yJbTaThl  PELICHUS  3a/Jayd, OKCIEPUMEHTA,
UCCIIEIOBAHMSI, MPOEKTa; CaMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUIGHHS C Y4€TOM 3a7ad [Mpe3eHTallid H O0cOoOeHHOCTe!
ay TUTOPHH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh U  MWCIOJB30BaTh  MPEUMYINECTBA  KOMaHIHOW U
WHAMBHUIyaJIbHON pabOThl MPH pEHICHUH y4eOHBIX 3aJay; MPUHUMATh
Lelb COBMECTHOM  JI€ATEJIbHOCTH, IUIAHUPOBAaThb  OPraHU3aLUIo
COBMECTHOM pabOThI, pacmpenesisiTh BUILI pabOT, TOTOBApUBATHCH,
o0CyXkmaTh TMpoOIeCC | pe3yiabTaT paboThl; 0000IaTh MHEHUS
HECKOJIbKUX JIFOCH;
y4acTBOBaTh B TPyHmHoBbIX (opmax paboTel (oOCykaeHus, OOMeH
MHEHUH, «MO3TOBBIE INTYPMbD» M WHBIC), BBHITIOJHSATH CBOIO YacCTh
paboOTBl W KOOPAMHHUPOBATH CBOU JCHCTBHUS C JPYTUMH UJICHAMH
KOMaH/Ibl; OLIEHUBATh KA4€CTBO CBOETO BKJIaJga B OOLIWI MPOAYKT IO
KpUTEpUsIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
Vuueepcanonvie  pezynamuenvle  Oeiicmeus,  obecneduusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:



e COCTaBJIATH IUIAH, AJITOPUTM PEILICHUS 3a/1a4d, BEIOMPATH CIIOCO0
pelieHus ¢ y4€TOM UMEIOIINXCSI pECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI

pelieHuit ¢ y4éToM HOBOM MH(POPMAITHH.

CaMOKOHTPOJIb:

e BIIQJIETh HABBIKAMHM [O3HABaTEIbHOM pedieKcur Kak OCO3HaHUS
COBEpLIAEMBIX  JEHWCTBUM W  MBICIHUTENbHBIX  NPOLECCOB, HUX
pe3yibTaToB; BIAAETh CHOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIS
IIpOLIECCa U PE3YbTaTa PELICHUS MATEMATUYECKOW 3a1a4H;

e TMPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEUICHUU
3a71a4l, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JaHHBIX, HAWJACHHBIX  OMIMOOK,  BBISBJICHHBIX
TPYJIHOCTEN;

e OICHMBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBHSIM, OOBACHATH
MPUYUHBI JOCTHKEHUS WM HETOCTUKEHUS PE3YIIBTATOB JIESITEIBHOCTH,
HAXOJUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IbTATDBI
10 KIIACC

OmneprpoBaTh MOHITHIMHE: TOYKA, MPSIMasi, TNTIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUH U CJIEICTBUSA M3 HHUX IMPH PEIICHUN
Te€OMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHSAMH: TapaUIEIbHOCTh W TEPIEHANKYJISIPHOCTH
TPSIMBIX U TIOCKOCTEH.

KnaccuduimpoBaTs B3aMHOE PACIOJIOKEHUE TMPSIMBIX U TIIOCKOCTEH B
IIPOCTPAHCTRBE.

OmneprpoBaTh MOHITHSAMH: IBYTPAaHHBIA YroJl, TPaHU JBYTPAHHOTO YTJa,
pedpo ABYTpaHHOTO yTiia; TUMHEHHBIN YTOJ ABYTPAHHOTO yTiia; TpaaycHas Mepa
JBYTPAHHOTO yTJa.

OmnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BBIYKJIBIA M HEBBITYKJIBINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABUIIBHBI MHOTOT'PaHHUK.

Pacro3naBaTth OCHOBHBIC BHJBI MHOTOTPAHHUKOB (MTUpaMH[a; MpHU3Ma,
MPSIMOYTOJIbHBIN TIapajuIeNienune/, Kyo).

KnaccudummpoBath  MHOTOTPAaHHHMKH,  BBIOMpas  OCHOBaHUS  JJIA
KJIacCU(UKAIMU (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAaHHHWKH; TPaBUIHHBIC
MHOTOTPaHHHKH; TIPSIMbIC ¥ HAKJIOHHBIE TIPU3MBI, TAPaJIICIICTIUIIC B ).

OmnepupoBatb TOHATHUSIMH: CeKyImas TUTOCKOCTb, CeueHne
MHOTOTPaHHHUKOB.

OOBSACHATH PHUHIIUIIBI IOCTPOCHHSI CEUSHUH, UCIIONIb3YSI METO/T CIICIOB.

CTpouTh CeYeHHsT MHOTOTPAHHMKOB METOJOM CJIEJIOB, BBITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (UTYP: BHI
CBEpXy, COOKY, CHU3Y.

Pemartp 3amaun Ha HaXOXKJIEHHUE TEOMETPHUECKUX BEIUYHMH MO 0OpasiamM
WIN aJITOPUTMaM, TIPUMEHSISI H3BECTHBIC aHATTUTHUECKUE METOIBI MIPU PEIICHUU
CTaHJAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYUCIICHHE PACCTOSHUH MEXIY
JIBYMSI TOYKAMH, OT TOYKH JO MPSMOM, OT TOYKH JO IUIOCKOCTH, MEXTY
CKPEIIUBAOIIUMHUCS MTPSIMBIMH.



Pematp 3amaun Ha HaXOXXJIEHUE T€OMETPUUECKUX BEIUYMH MO 0Opaslam
WIN JITOPUTMaM, NPUMEHSS U3BECTHBIE AHAIUTUYECKAE METOBI IIPU PEIIEHUH
CTaHJAPTHBIX MATEMATUYECKUX 3a7a4 Ha BBIYMCICHHE YIJIOB MEXKIYy
CKPCIIMBAKOIIUMUCS TPAMBIMH, MEXIAYy MNOPSIMOM M INIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruncnate 00bEMBI M MIIOMIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3Ma, mUpaMuaa) € MpPUMEHEHHEeM (OPMYIT;, BBIYUCIATH COOTHOILICHUS
MEX]y IUTOIIASIMU TTOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHUMMETPUS B IMPOCTPAHCTBE; LIEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (DUTYPBHIL.

W3Bnekatb, mnpeoOpa3oBeIBaTh W HMHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTABICHHYIO Ha YepTexax
Y PUCYHKAX.

[Tpumensats reomerpuyeckue (akThl Ui PEIIEHUS CTEPEOMETPUUECKHUX
3a1a4, NPEANOJIararIMX HECKOJBKO IIAroB pPEUICHUs, €CIU  YCIIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOU (hopMe.

[IpuMensaTs mnpocTEWIIME IPOTPaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B INPUPOAE U
JKU3HU, PACTIO3HABATH ITPOSIBJICHUE 3aKOHOB I'€OMETPUHN B UCKYCCTBE.

[IprMeHATh NOyYEHHBIEC 3HAHUS HA NIPAKTUKE: aHAIM3UPOBATH PEaJIbHBIE
CUTyallud W NPUMEHATh U3YYEHHBIE IOHATHS B IPOLECCE IOUCKA PELICHUs
MaTeMaTHYecKd CGHOpPMYIUPOBAHHON MPOOIEMbl, MOAEIUPOBATH peabHbIC
CUTyallud Ha $3bIKE TEOMETPHUM, HCCIEA0BATH ITIOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAaHUEM TE€OMETPUYECKUX MMOHATHM M TEOpeM, ammapara aireopsl;
pemaTs NPAKTUYECKUE 3aJayd, CBA3AHHBIE C HAXOXICHUEM I'€OMETPUYECKUX
BEJINYVH.

11 KIIACC

OmneprpoBaTh MOHATHIMH: LUJIMHAPUYIECKAs MOBEPXHOCTh, 00pa3yroIine
WIMHIPUYECKON  MOBEPXHOCTH; LMJIUHAP; KOHHUYECKass IOBEPXHOCTbD,
o0pa3yroIire KOHUYECKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaiieHus (MIUHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI OTYUYEHUS TEJ BpAILCHUSI.

KnaccuduimpoBaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OneprpoBaTh MNOHATUAMH: UIIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
BbICOTA CETMEHTa; IIApOBOW CJOW, OCHOBAaHUE IIIAPOBOTO CJOS, BHICOTA
I1apOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnate 00bEMBI M TUIOIIAAM MOBEPXHOCTEW TEN  BpalIeHHUS,
Tr€OMETPUUYECKUX TeJl C MPUMEHEHHEM (POpMYI.

OmnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BIIMCAaHHBIA B chepy u
OMUCAaHHBIN OKONO cdepbl; chepa, BINUCAHHAS B MHOTOTPAHHHK WM TEJO
BpaIlleHusI.

BbIyncnsaTe COOTHOLIEHHS] MY TIIOUIAASIMH TOBEPXHOCTEN U 00bEMaMH
NO/TOOHBIX TEL.

N306paxarh u3zydaemble (UTYpPHl OT PYKH U C IMPUMEHEHHUEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoimonHATe (BBIHOCHBIE) IUIOCKME YEPTEKHM U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEYCHHSI TEJ BpaLCHHUS.



W3Bnekatb, HHTEPOPETUPOBATH M MPEOOPa30BBIBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTAaBICHHYIO Ha YepTexax
Y PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINonHAT NEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha YHCIO, OOBSACHATh, KaKMMH CBOWCTBAMH OHHU
o0najaroT.

[IpuMeHATh TpaBUIIO NapajuIeICIUIEAA.

OnepupoBaTh MNOHATHSAMU: JEKAPTOBbI KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJIYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAHWHATBHI BEKTOPA, YTOJ
MEXKIy BEKTOPaMH, CKAISIPHOE NPOU3BEICHHE BEKTOPOB, KOJJIMHEAPHBIE H
KOMIUIAHAPHBIE BEKTOPBHI.

HaxomuTe cyMMy BEKTOPOB M IPOM3BEIACHUE BEKTOpPA HA YHUCIO, YIOJ
MEKIy BEKTOPAMH, CKaJSIPHOE IPOM3BEIECHUE, PACKIIAbIBATh BEKTOP IO JIBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOM CUCTEME KOOPAMHAT.

[TpumensaTs reomerpuyeckue (akThl Ui PEIIEHUs CTEPEOMETPUUECKHUX
3a1a4, NPEANOJIararIMX HECKOJBKO IIAroB pPEUICHUs, €CIU  YCIIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOU (hopMe.

Pemars npocreiimme reoMeTpu4ecKue 3a1a4i Ha NPUMEHEHNE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemare 3amaum Ha J0Ka3aTeNbCTBO MATEMATUYECKUX OTHOIUCHWW U
HaXOXX/IEHWE TEeOMETPHUUYECKUX BEJIMYMH M0 o0pa3namM WIH alrOpUTMaM,
NPUMEHSS U3BECTHBIE METOJbl NPH PELICHUH CTaHAAPTHBIX MATEMaTHYECKUX
3az1ad.

[IpuMeHsaTs mnpocTEeWIIME MPOTPaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE PUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B INPUPOAE U
JKU3HU, PACTIO3HABATH ITPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh NOyYEHHBIEC 3HAHUS HA NIPAKTUKE: aHAIM3UPOBATH PEaJIbHBIE
CUTyallud W NPUMEHATh U3YYEHHBIEC IOHATHS B IPOLECCE IOUCKA PELICHUs
MaTeMaTHYecKd CGHOpPMYJIUPOBAHHON MPOOIEMbl, MOAEIUPOBATH peabHbIC
CUTyallMd Ha $3bIKE TE€OMETPHUM, HCCIENOBATh ITIOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAaHUEM TEOMETPUUYECKUX IMMOHATHA WU TEOpeM, ammapara aireopsl;
pemaTs NPAKTUYECKUE 3aJayd, CBA3AHHBIE C HAXOXICHUEM I'€OMETPUYECKUX
BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoandyecTBO 4acoB
HaumeHoBaHue pasnesoB dure
n/ KoHTpoJibHbIe IIpakTH4eckue
U TeM NPOrpaMmbl Bceero oop:
n padoThI padoThI
1 BBenenue B crepeoMeTpHio 10
[IpsiMblI€ ¥ TUIOCKOCTH B
IIPOCTPAHCTBE.
2 POCTPArCLs 12 1
[MTapannenbHOCTh NPSMBIX U
IIJIOCKOCTEN
3 [IepneH UKy IPHOCTD 12
IPSIMBIX U IJIOCKOCTEH
VYrasl MeXIy OpSIMBIMU U
4 AP 10 1
IUIOCKOCTSIMU
MHoTOrpaHHUKH 11 1
6 O0BbEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 1
PacCTOSIHUS U YTIIbI
OBHIEE KOJIMYECTBO
68 5 0

YACOB I10 ITPOTPAMME




11 KJIACC

HaumenoBanue KosnuectBo yacos
e a3/1eJI0B U TeM K ditext
w | P33 Beero OHTPOJILHBIE [IpakTHuyeckue oBpase
NpOrpamMmel paboThI padoTel
Tena BpaieHus 12
2 O0BEMBI TEN 5 1
Bekropsl
3 KOOPJIMHATHI B 10 1
MIPOCTPAHCTBE
IToBTOpEHUE,
o0o0menue,
4 7 1
CUCTEeMaTH3alHs
3HAHUI
OBIIEE KOJIMYECTBO
YACOB I10 34 3 0

ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUE

10 KJTACC
Ne KoJsun4yecTBO 4acoB
Jlara
n | Tema ypoka KonTposbHbie IIpakTnueckue
Bcero H3y4eHus
/ paGoThI paGoThI
n

OCHOBHBIE TOHSTHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, MIO0CKOCTb,
npocTtpaHcTBo. [IpaBuna
n300paKeHHs Ha PUCYHKAX:
U300paxeHHsI TIIOCKOCTEH,
napauIeTbHBIX TPSIMBIX
(OTpe3KOB), cepeIuHbBI
oTpe3Ka

IToHsaTHA: nepecekaromuecs
IJIOCKOCTH,
MEepeCCKaromumecs npsamas u
IJIOCKOCTD

[TonsaTus: nepecexaronecs
IUIOCKOCTH,
HepeCQKaIOH_II/IGCH HpSIMaSI nu
IUIOCKOCTD

3HAaKOMCTBO C
MHOTOTPaHHUKAMH,




u300pakeHne
MHOT'OTPaHHHUKOB Ha
pHCYHKax, Ha
IPOCKIIMOHHBIX YepTexnKax

HavanbHbie cBenieHus o Kyoe
U IUpaMUJe, UX Pa3BEPTKU U
mozenu. Ceuenus
MHOTOTPaHHUKOB

HavanbHbie cBeneHus o Kyoe
U IUpaMUJEe, UX Pa3BEPTKU U
mozenu. Ceuenust
MHOT'OTPaHHUKOB

ITousarue 00
AKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH H
CJICACTBUA U3 HUX

ITousarue 00
AKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH H
CJICACTBUA U3 HUX

ITonstre 00
AKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUU U
CJICACTBUA U3 HUX




10

ITousarue 00
AKCHOMAaTHYECKOM
MOCTPOCHHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH H
CJIEICTBUS U3 HUX

11

B3anmMuoOe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE:
IepeceKaroImecs,
napajuleJIbHbIEC U
CKPEIMBAIOIINECS IPSIMBbIE

12

[TapamienbHOCT IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE:
napajuleabHbIC NIPSAMBIE B
IIPOCTPAHCTBE;
NapajuIeIbHOCTb TPEX
IPAMBIX

13

[TapamienbHOCTD IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE:
[TapamienbHOCTE IPSIMON U
IJIOCKOCTH

14

Vsl ¢ COHaIpaBJICHHBIMU
CTOpPOHAMH

15

Yroa Mexay npsiMbIMU B
MIPOCTPAHCTBE

16

Yroa Mexay npsiMbIMU B
MIPOCTPAHCTBE




17

[TapamiensHOCTD
MJIOCKOCTEH: mapajiesibHbIe
IJIOCKOCTH

18

CaolicTBa napauieIbHbIX
IJIOCKOCTEN

19

IIpocreimue
POCTPAHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTHU: TETpa’Ip,
KyO, mapayuienenumne;y

20

[Toctpoenue ceuenmit

21

[Toctpoenue ceuenmit

22

KonrponsHas padora o
teme "[IpsiMbie U TII0CKOCTH
B IIPOCTPAHCTBE.
[TapannenbHOCTb MPSIMBIX U
I10CKOCTEN"

23

[IepneH UKy IIPHOCTD
IPSIMOM U IUIOCKOCTH:
NEPIEHANKYIISIPHBIE IIPSIMBIE
B IIPOCTPAHCTBE

24

[IpsimMble napajuieabHbIC U
NEPIEHANKYIISIPHBIC K
IJIOCKOCTH

25

[IpsimMble napajuieabHbIC U
NEPIEHANKYIISIPHBIE K
IJIOCKOCTH




26

IIpusnax
NEPHEHANKYISIPHOCTH
NPSIMOM U TTOCKOCTH

27

IIpusnak
NEPIEHANKYIJISIPHOCTH
IIPSIMOM U IUIOCKOCTH

28

Teopema o npsimoi
NEPIEHANKYJISIPHON
IJIOCKOCTH

29

Teopema o npsiMoi
NEPIEHANKYIJISIPHON
IUIOCKOCTH

30

Teopema o npsiMoi
MEePIECHIUKY IS PHOM
IUIOCKOCTH

31

[lepienaukymsip u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 MJIOCKOCTH,
paccTostHue OT IPSMOM 110
IUIOCKOCTH

32

[lepienaukymsip u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 MJIOCKOCTH,
paccTostHue OT IPSMOM 110
IUIOCKOCTH

33

[lepnenpukymnsap u
HAKJIOHHBIC: PACCTOSHHUE OT




TOYKH JI0 IJIOCKOCTH,
paccTostHue OT IPSMOU 110
IUIOCKOCTH

34

Ilepnenpukymnsap u
HAKJIOHHBIC: PACCTOSIHUE OT
TOYKH JI0 IIJIOCKOCTH,
paccrosiHue OT MPSMOU 10
IJIOCKOCTH

35

VYIbl B IPOCTPAHCTBE: YOl
MEXAY IPSMOH U
IUIOCKOCTBIO

36

JIByrpaHHbIi yrou,
JIMHEHHBIN Yol
JBYI'PaHHOIO yrIJla

37

JIByrpaHHbIN yTOJI,
JIMHEWHBIN yron
JBYTPAHHOIO yria

38

[leprieHANKYASIPHOCTH
MJIOCKOCTEM: IPU3HAK
NEPIEHIUKYISIPHOCTU ABYX
IJIOCKOCTEN

39

[leprieHANKYASIPHOCTH
MJIOCKOCTEN: IPU3HAK
NEPIEeHIUKYISIPHOCTU ABYX
IJIOCKOCTEN

40

[IepneH UKy IApHOCTD
TJIOCKOCTEH: MPU3HAK




HMEPHEHINKYIAPHOCTH ABYX
IUIOCKOCTEN

41

Teopema o Tpéx
HEPHEHINKYIIIPAX

42

Teopema o Tpéx
HEPHEHINKYIIIPAX

43

Teopema o Tpéx
HEePIEeHIUKYIIpax

44

KonTtponbHas padota mo
TeMaM
"IlepneHAUKYIAPHOCTD
MPSIMBIX U TJIOCKOCTEH" 1
"VYrael MexIy NpsIMBIMU U
miockocTsImMu'"

45

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPAHHMKA, BBITYKJIbIE
Y HEBBIITYKJIbIE
MHOTOTPaHHUKH;, pa3BEPTKA
MHOTOI'PaHHHKA

46

[Tpusma: n-yronapHas
MpU3Ma; TpaHu ¥ OCHOBAHMSI
MPU3MBI; TIpsIMast U
HaKJIOHHAS TTPU3MBI;
OOKOBas M MOJTHAS
MOBEPXHOCThH MPU3MBI




47

[Tapamenenunen,
MPSIMOYTOJIbHBIHN
napajuieJenunes 1 ero
CBOMCTBA

48

IIupamua: n-yroybHas
UpaMuja, TpaHu u
OCHOBaHHUE MUPAMU/IBL;
OOKOBas U MOJTHAS
MOBEPXHOCTb TUPAMHU/IBI;
IIPABWIbHAS U yCEYCHHAS
UpaMuja

49

IIpaBunbHbIE
MHOTOI'PAHHMKU: [TOHATHE
IIPaBUIILHOTO
MHOT'OT'PAHHUKA;
IIPaBWIbHAS IPU3Ma U
IIPaBWJIbHAS TUPAMUJIA;
IIPaBWIbHAS TPEYTOJIbHAS
NUPaMHJIA U IPABUIbHBIN

TeTpa’ip; Kyo

50

IIpencraBnenue o
IIPAaBUJIBHBIX
MHOT'OTPaHHMKAX: OKTa’dp,
JNOJIEKad P U UKOCADIP.

51

Cummetpus B
IIPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJIbHO TOUKH,




IIPSIMOM, INIOCKOCTH.
DIEeMEHTBI CUMMETPUH B
UpaMuJax,
napaJuleIeune1ax,
IIPABHJIBHBIX
MHOTOTpaHHHMKaX

52

Brruucnenne 31eMeHTOB
MHOT'OI'PaHHHMKOB: pEOpa,
JIMaroHasu, yribl

53

[Tnomans 6oxoBOM
MMOBEPXHOCTH U MOJHON
MIOBEPXHOCTHU IIPSIMOI
IPU3MBI, TUIOIIA/b
OCHOBaHHUH, TEOpEMA O
OOKOBOI TTOBEPXHOCTH
MPSIMOM MPU3MBbI

54

[Tnomans 6oxoBOM
IIOBEPXHOCTU U
[IOBEPXHOCTU IIPABUIIBHOMN
UpamMuibl, TEOpEMa o
TIOIAA1 OOKOBOM
MIOBEPXHOCTU YCEUEHHOU
MIUPAMHU/IBI

55

Konrponsnas padora o
teme "MHororpaHHuKN"

56

TTonsaTue 00 00BEME

57

O0BEM TUpaMuBI




58

O0BEM TUpamMuabl

59

O0BEM TUpamMuabl

60

O0BEM TUpaMuIBI

61

O0BEM TTPU3MBI

62

O0BEM ITPU3MBI

63

O0BEM TPU3MBI

—_— | — = = =] =

64

KonTtponbHas padota mo
teme "OO0BEMBI
MHOTOTpaHHUKOB"

65

[ToBTOpeHme, 0600IIEeHNEe
cHUCTeMaTU3alus 3HaHH.
[TocTpoenue ceuenuii B
MHOTOTpaHHHUKE

66

[ToBTOpenwue, 0600IIEeHNEe
CHUCTEMaTU3alMs 3HAaHUM.
Brrunciienne paccTosHUM:
MEXy IBYMS TOYKaMH, OT
TOYKH JI0 TIPSIMOM, OT TOUKH
JI0 TIOCKOCTH, MEXKIY
CKPEIIHUBAIOIIUMUCS
IPSIMBIMU

67

Ntorosast KOHTpOJIbHAS
pabota

68

[ToBTOpeHmE, 0600IIEHNE
CHUCTEMAaTU3alis 3HaHUH.
Beruucienue yrioB: Mexy




CKpELIMBAIOIIUMUCS
HPSIMBIMU, MEKIY MPSIMOU U
IUIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXIY
TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




11 KJIACC

Ne

n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHHsl

Cdepa u map: 1ieHTp,
paauyc, AuaMeTp;
TUTOIIAb TOBEPXHOCTH
chepsr

B3anmuoe
pacrnosioxeHnue chepsl u
IUIOCKOCTH;
KacaTesbHasl MJI0CKOCTh
K cepe; mromanb
chepsr

N3o6pakenue cdepsl,
11apa Ha MJI0CKOCTH.
Cedenus mapa

unuaapuyeckas
MOBEPXHOCTb,
oOpa3yromue
LUMJIMHIPAYECKOMN
MOBEPXHOCTH, OCh
UMJIMHIPAYECKOM
MOBEPXHOCTHU

Hunuaap: ocHOBaHUS U




OOKOBast MOBEPXHOCTb,
oOpa3syromas 1 oCh;
[UIOIaAs OOKOBOH U
MOJTHOM TOBEPXHOCTHU

Nzobpaxenue
HUIMHAPA HA
miockocty. Pazséprka
nunHApa. CeueHus
HWIMHAPA
(TUTOCKOCTEIO,
napasuiebHON UiIn
MEPIECHIUKYISIPHON OCH
MATUHAPA)

Konunueckas
MOBEPXHOCTb,
obpazyrommue
KOHUYECKOU
MOBEPXHOCTH, OCh U
BEPIINHA KOHUYECKOI
MOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIINHA, 00pa3yomas
U OCh; IIJIOIA]Th
OOKOBOI1 1 MOJHOM
TIOBEPXHOCTH

Y ceu€HHBIN KOHYC:
00pa3ymomIne U BbICOTA;




OCHOBAaHUA U OOKOBAas
MOBEPXHOCTh

10

N3o0pakenune koHyca
Ha TUIOCKOCTH.
Pa3Béprka KoHyCa.
Ceuenus koHyca
(MII0CKOCTHIO,
napajuleIbHOU
OCHOBAHHIO, U
IUIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPIIUHY)

11

KomOunanus ten
BpalllCHUS U
MHOTOTPaHHUKOB

12

MHororpasHuk,
OIIMCAHHBII OKOJIO
cdepsr; chepa,
BIIMCaHHAs B
MHOTOTPaHHMK WIN B
TEJIO BpalllEHUs

13

TToustue 00 00BEME.
OCHOBHEBIE CBOWCTBA
00BEMOB TeN

14

O0BEM uIMHApa,
KOHYyca

15

O0BEM mrapa u




IOIa b Chepsl

16

ITogoOHbIe TEIa B
MIPOCTPAHCTBE.
CoOOTHOILLIEHUS MEXKTY
IIOIIAIIMU
IIOBEPXHOCTEH,
00BEMaMH TOHOOHBIX
Tel

17

KonrponsHas padora o
TemaMm "Tena
BpaieHus" u "OO0beMbl

"

TCJI

18

Bekrop Ha miockocty 1
B IPOCTPAHCTBE

19

CrnoxxeHue u
BBIYMTAHUE BEKTOPOB

20

YMHOKEHUE BEKTOpa Ha
YHUCJIO

21

Paznoxenune Bexkropa 1o
TpE€M HEKOMILTAHAPHBIM
BekTopam. [IpaBuiio
napajuiejaenuneaa

22

Pemenue 3amay,
CBSI3aHHBIX C
NPUMEHEHUEM TIPAaBUII
JEHUCTBUN C BEKTOPAMU




23

[IpssmoyronbHas
CcHUCTEMa KOOPJIMHAT B
IIPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimue 3agauu B
KOOpJIMHATAX

24

Yron mexny
BekTopaMu. CkasisipHOE
NPOU3BEICHUE
BEKTOPOB

25

Brruncnenue yrios
MEKly IPSMBIMHA U
IJIOCKOCTSMU

26

Koopaunatso-
BEKTOPHBIN METOI IIPU
peueHun
FeOMETPUYECKUX 3a/1a4

27

KonrtponsHas padora o
teme "BekTopsl u
KOOPJIMHATHI B
npocTpaHcTBe"

28

IToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3aLH
3HaHui. OCHOBHBIE

burypsl, GaxTsl,
TEOpPEMBI Kypca




IJIAHUMCTPHUN

29

IToBTOpEHwUE,
00001eHue u
CUCTEMATU3ALHUS
3HaHUl. OCHOBHBIE
burypsl, GaxTsl,
TEOpPEMBI Kypca
IUIAHUMETPHH

30

[ToBTOpEHUE,
0000111IeHHE U
CHCTEeMaTU3aIHs
3HaHWUM. 3amaun
TUIAHUMETPUHU U METOIbI
WX pellIeHus

31

IToBTOpEHUE,
0000111IeHHE U
CHCTEeMaTU3aIHs
3HaHWUM. 3amaun
TUIAHUMETPUHU U METOIbI
WX pelleHus

32

IToBTOpEHwME,
00o0011eHue u
CUCTEMAaTHU3ALHS
3HaHUl. OCHOBHBIE
burypsl, GaxTsl,
TEOpPEMBI Kypca
CTEPEOMETPUN




Hrorosas KOHTpOIBbHAS

33
pabota

IToBTOpEHwME,

34 00001IeHnEe U

CUCTEMAaTHU3al i

3HAHUHN

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET
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