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HHOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yaeOHOTO Kypca «I'eomeTpus» 6a30BOro ypoBHS IS
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOrO
rocyJapcTBEHHOr0  00Opa3oBaTeIbHOTO  CTaHAapTa  CPEeAHEero  OOIIEro
oOpa3oBaHusl, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEIBIBIICMBIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPAAMIIUN POCCUICKOrOo 00pa3oBaHMS.
Peanuzanus MIPOrpaMMBbI obecrieunBaeT OBJIAJICHUE KJIFOYEBBIMU
KOMITETEHIIUSMH, COCTABJISIONIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpazoBaHusl, LEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO u
M03HABATEJILHOTO PAa3BUTHS JIMYHOCTH O0yUAIOITUXCHL.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca I€OMETPUM Ha YpPOBHE CPEIHEro OOILEero
oOpa3oBaHMsl 0OYCIIOBJIEHA MPAKTUYECKON 3HAYUMOCTBIO METANpEIMETHBIX U
OPEIMETHBIX PE3ylbTaTOB OOYYEHHUsS T€OMETPUHU B HANPABICHUU JIUYHOCTHOIO
pa3BuTHs oOywaromuxcs, (opMUPOBaHUS (PYHKIHOHAIBHOM MaTEMaTUYECKON
IPAMOTHOCTH, HM3yY€HHUS JIpYyruX Y4YeOHBIX JAWCHMIUIMH. Pa3Butue vy
oOyyaroluxcsi TPaBUIbHBIX IMPEACTABIECHUI O CYHUIHOCTH M HPOUCXOXKIECHUU
reOMETPUUYECKUX a0CTpaKLUMW, COOTHOIIEHHWU pEealbHOrO0 U  HJIEaJIbHOrO,
XapakTepe OTPaXXCHHS MaTEeMAaTHYECKOM HAayKOM SBJIEHHW UM IIPOLECCOB
peanbHOro0 MHUpa, MECTE TEOMETPUU B CUCTEME HAYK M POJU MATEMaTUYECKOTO
MOJEIIMPOBAaHUS B HAyYHOM T[IO3HAHMM W B NPAKTUKE CIOCOOCTBYET
(OpMUPOBAHHIO HAyYHOTO MHPOBO33PEHUS Y4YalllUXCs, a TakKe KayecTB
MBILLUICHUS, HEOOXOIUMBIX JIJIs a/lanTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTtpus siBNsieTCS ONHUM M3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHMs, TaK Kak OOECHeuYMBAET BO3MOKHOCTb HM3Y4YEHHUSI Kak
JUCIUIUINH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbIUieHHE, GOpMUPYEMOE IPU H3YyUYEHUH OO0YyHaroIIMMUCS
MOHATUMUHBIX OCHOB T€OMETPUM W TOCTPOEHUM LEMOYKH JIOTUYECKUX
YTBEPKJCHUN B XOJI€ PEILICHUS] TEOMETPUUYECKUX 3a/a4, YMEHUE BBbIIBUTATh U
OMPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUH 3a]ay
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTH U3 Kypca (PU3HUKH.

YMeHHne OpUEeHTHPOBATHCSA B MPOCTPAHCTBE UIPAET CYILIECTBEHHYIO POJIb
BO BCEX 00JIACTSIX IEATEIbHOCTH yesoBeka. OpueHTalMs YeJI0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €r0 COLUAIBHOrO ObITHS, (popMma
OTpPaXXEHUsI OKPYKAIOIIEr0 MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOIO



npeoOpa3oBaHus JAercTBUTENbHOCTU. OmepupoBaHUE MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUJBI YYEOHOW W TPYIOBOM NEATEIBLHOCTH,
SBJISICTCSI OAHUM W3 MPO(GECCHOHATHHO BaXKHBIX KAayeCTB, TOITOMY aKTyallbHa
3amaya (POPMUPOBAHMS Yy OOYUYAIOIMUXCS MPOCTPAHCTBEHHOTO MBIMUICHHUS KaK
Pa3HOBHUJIHOCTH OOPAa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AEATEIHHOCTH 110 MHOTUM HaIlpaBJICHUSIM.
Ilens ocBoeHMs mporpaMmbl yueOHOTO Kypca «['eomerpus» Ha 0a30BOM
ypoBHE OO0yueHusi — oO0IIe00pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE Pa3BUTHE
oOyuaromuxcst 4yepe3  oOecriedyeHHe BO3MOXXHOCTH  NMPUOOPETeHUS U
UCIIOJIb30BAHUSI CHCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM U JIeUCTBUA,
cnenu@UUHbIX ~ TeOMETPUM, BO3MOXKHOCTH  YCIICIIHOTO  IPOJIOJDKEHUS
oOpa3oBaHMsl TO CIECOHATBHOCTSIM, HE CBA3aHHBIM C  TPUKIATHBIM
HCITOJIh30BAaHUEM T€OMETPHH.
[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE MpeIHA3HAUYCHA IS
oOydJaromuxcst CpelHeW IIKOJbI, HE UCHBITHIBABIIMX 3HAYUTEIIbHBIX
3aTpy/IHEHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpazoBaHusi. Takum o0paszom,
oOyyaroriuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYECKUE
YMEHUS, CBA3aHHBIC CO CHCIM(PUKON TEOMETPUN U HEOOXOIUMBIC JIJIS )KU3HU B
coBpeMeHHOM o0miecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTh H3YYHUTh
reoOMETpHI0 0oJiee TTyO0KO, €CIM B JAJIbHEHIIIEM BO3ZHHMKHET HEOOXOAUMOCTh B
TCOMETPUYECKHUX 3HAHMSX B MPOPECCHOHAITBHON ACATEITHHOCTH.
JlocTiKkeHHWEe TEeNW OCBOSHHUS MPOTPAMMBI 00ECTICUMBACTCS PEIICHHEM
COOTBETCTBYIOIIMUX 3adad. [IpHOpUTETHBIMH 3a7adyaMu  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBISFOTCS:
e (opMupoBaHuEe NpEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM
KYJbTYPhI K OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAFOIITUM MUPOM;

e (opMupoBanue MpeaCTaBICHUS O MHOTOTPAaHHHUKAX W TEJIax BPAIICHUS
KaKk O BaKHEUIIMX MATEMaTUYECKUX MOJENISIX, IO3BOJISIOIINX
OMHCHIBATH U U3yUYaTh PA3HBIC SIBJICHUS OKPYXKAIOIIETO MHUPA;

e (opMupoBaHue yMEHHsS paclio3HaBaTh Ha YEpPTEkKaxX, MOJETAX U B

peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BPaICHUS;

e OBJIAQJICHUE METOJAAMH PCIICHHWS 3aJad Ha TOCTPOCHHS Ha

M300paKEHUSIX TTPOCTPAHCTBEHHBIX (PUTYD;
e (QopMupoBaHuE YMEHHs ONEPUPOBATH OCHOBHBIMH TMOHSATHUSMH O
MHOTOTpaHHHUKAaX M TejJaX BPAIIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJCHUEC AQITOPUTMAMH PEIICHWS OCHOBHBIX THUIIOB  3ajad;

dbopMHupOBaHWEe YMEHHS TPOBOJWTH HECJOKHBIC JIOKa3aTeJIbHBIC



paccy X IeHUs B XOJI€ PELICHUsI CTEPEOMETPUUECKUX 3a/lad U 3a70a4 C
MPAaKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  UWHTEIUICKTYadbHBIX HW  TBOPYECKHX  CIIOCOOHOCTEH
oOy4Jaronuxcs, IO3HABATEIIbHOM AaKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIILUICHHUS;

e (QopmupoBanue - (GyHKIMOHAIBHOW  TIPAMOTHOCTH,  PEJIEBAaHTHOMU
FEOMETPUU: YMEHUE pPaClO3HaBaTh IMPOSIBICHUS T€OMETPUUYECKUX
MOHATUM, OOBEKTOB U 3aKOHOMEPHOCTEHW B pPEaTbHBIX >KU3HEHHBIX
CUTYyalMsIX U MPU U3YYCHUH JPYTUX yU4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl W 3aKOHOMEpPHOCTEH, (POpMyIHMpOBaTh HUX Ha S3bIKE
reOMETPUM U CO3[laBaTh T'€OMETPUYECKHE MOJIENIA, MPUMEHSITh
OCBOCHHBI TEOMETPUUECKUM ammapar [Jisg pelieHUus MNPaKTHKO-
OpPUEHTUPOBAHHBIX  3aJa4, HUHTEPIPETUPOBATbH W  OILICHUBATH
MOJIyYEHHBIE PE3YIIbTATHI.

OTnruuTensHOM 0COOCHHOCTHIO TPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KypC
CTEpEOMETPUU B Hayalle €ro H3y4eHUs 3aJad, pEUIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUSI, U ONpeJeIEHHBIM 00pa3oM OpraHu30BaHHasi padoTa
HaJl HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET NTPOTEKAHNE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JIaJIbHEUIIIEeMY U3yUYEHUIO MPEIMETA.

[Ipennourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs,
TO €CThb TEOPETUUECKHWE 3HAHUSI UMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
MPEIMETHO-TIPAKTUYECKON  JESITEIbHOCTH. Pa3BuTHE  IPOCTPAHCTBEHHBIX
NPEACTAaBICHUN Yy YyYalluxcsi B Kypc€ CTEPEOMETPUU MPOBOJIUTCS 3a CUET
pelieHusl 3ajad Ha CO3JaHUE MPOCTPAHCTBEHHBIX O0pa3oB W 3ajJady Ha
ONeprupoOBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue oOpasa MpOBOAUTCS
C OMOPOM HA HATJISIIHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIOBUSIX OTBJICUCHHUS
OT HarJIAIHOCTH, MBICJIEHHOTO U3MEHEHUS €0 HCXOJHOTO COAECPIKAHUSL.

OcHoBHBIE coaepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11
Kkinaccax: « MHororpaHHukn», «IIpssMble U IIOCKOCTH B IPOCTPAHCTBEY, «Tena
BpanieHus», «BekTopel M KOOpAMHATHI B MpocTpaHcTBe». DopMupoBaHue
JIOTUYECKUX YMEHUU pacrpeiesieTcss He TOJIbKO MO COAEPKaTeIbHBIM JIMHUSIM,
HO | 110 ToJjaM OOy4eHHS Ha YPOBHE CPEHETr0 001Iero 00pa3oBaHusl.

Conepsxanue oOpa3oBaHUsI, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OCBOEHHUS paboueld TporpaMMbl, pachnpeneaéHHbBIM 0 ToJlaM OO0y4YeHHs,
CTPYKTYpUPOBAaHO TaKuM o0Opa3oMm, 4YTOObI OBJIAJACHUE TEOMETPUUCCKUMU
MOHSATUSIMU U HABBIKAMU OCYIIECTBIISIIOCH MOCJIEIOBATEILHO U MTOCTYATEILHO,
C COONIOfCHWEM TMPHUHIMIIA TPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHMS



BKJIIOYAJIUCh B OONIYI0  CHUCTEMY TE€OMETPUYECKHX  MpEeACTaBICHUIM
oOydJarouxcsi, paciupsisi U yrryossisi e€, o0pa3ysi IpoUYHble MHOKECTBEHHBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha uzydenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac
B Heneno B 11 kimacce, Bcero 3a jBa rojga o0ydenus - 102 yueOHbBIX Jaca.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUS CTEpeoMeTpuu. Touka, mpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM IMOCTPOCHHHM CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnoniokeHHe NpsIMBIX B NIPOCTPAHCTBE: IMEPECEKAIOUIUECH,
MapajulesibHble W CKpelMBaromuecss npsmele. [lapajenbHOCTE HpsAMBIX U
IJDIOCKOCTEW B MPOCTPAHCTBE: NApaJUICIbHBIE TMPAMBIE B IPOCTPAHCTBE;
[apaJUIEIBbHOCTD TPEX MPSAMBIX; NAPAJIIEIBHOCTD MPSIMOM U IIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJ MEXAY NPSAMBIMH B IPOCTPAHCTBE.
[lTapannenbHOCTP  IJIOCKOCTEW:  MApaJUIENbHBIE  IUIOCKOCTH;  CBOWCTBA
napajieldbHbIX IUIOCKOCTe. [lpocreiiline MNpOCTpaHCTBEHHbIE (QUIYpPHl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapajuiesenume/]; HOCTPOEHUE CEUEHHI.

[lepnieHIUKYISAPHOCTD IPSAMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE ITPAMBIE
B IIPOCTPAHCTBE, MPAMBIE NApaUICIbHbIC U IEPIIECHAUKYJIAPHBIE K IIJIOCKOCTH,
MIPU3HAK NEPHNEHAUKYJISIPHOCTA NPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU
MIEPIIEHIUKYJISIPHON TIJIOCKOCTH. YTJIbI B MIPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U
IUIOCKOCTBIO; JABYIPAHHBIA  yTOJI, JIMHEWHBIM Yroja JBYTPAHHOIO YyIJia.
IleprieHIMKYJISIp W HAKJIOHHBIE: PACCTOSHHUE OT TOYKM JO IUIOCKOCTH,
paccTosiHue OT MPSIMOW 1O IJIOCKOCTH, MPOEKIHUS (UIYypbl Ha IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISIPHOCTU JBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISpax.

MHoOrorpaHHuKH

[loHsiTME MHOTrOrpaHHMKAa, OCHOBHBIE JJIEMEHTBl MHOI'OTPAaHHUKA,
BBIIIYKJIBIE M HEBBIIYKJIBIE MHOTOIPAHHUKHM; Pa3BEPTKA MHOIOTPAaHHHUKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TPaHW W OCHOBAHUS IIPU3MBI;, NpsMas H
HaKJIOHHasT  OpU3Mbl; OOKOBass W  TMOJIHAs  TOBEPXHOCTh  IPHU3MBI.
[Tapamenenunen, MTPSAMOYTOJAbHBIA —MAapAJUICICNUIE] W €ro CBOMCTBA.
[Mupamuga: n-yroiapHas nmupamMuaa, TPaH U OCHOBAaHUE MTUPAMUJIbI; OOKOBas U
NOJIHAS TOBEPXHOCTh NHUPAaMUJIbl; IPAaBWJIbHAS MW yCEUYEHHAs MNHUPAMHIA.
DJeMEeHThl TPU3Mbl UM nupamuibl. [IpaBuiIbHBIE MHOTOTPAHHUKH: ITOHSATHE
MPaBUJILHOTO MHOTOTPAaHHUKA; MPaBWJIbHASA MPU3MA U IPABUIbHAS MUPAMUJA;
MpaBuUjIbHAsT TpPEyroibHash MHUpaMuja ¥ TPABWIBHBIA  TETpadap; Kyo.
[IpencraBienne O MPABUIBHBIX MHOTOIPAHHHMKAX: OKTa’Ap, JOJICKa’ap U
ukocadip. CeueHuss IpU3Mbl U MUPAMUIBIL.



CuMMeTpusi B IPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIIBHO TOYKH, MIPSIMOH,
IUIOCKOCTUA. OJEMEHThl CHMMETPUU B NHUPAMHUAAX, [apajuieienumenax,
MPaBUIILHBIX MHOTOTPAHHHUKAX.

Brruucnenue 5>71€MEHTOB MHOTOTPAHHHMKOB: pPEOpa, JAMArOHAIM, YTJIBI.
[Tnomans GOKOBOW TOBEPXHOCTH W TIOJHOW TOBEPXHOCTH NPSIMON TPU3MBI,
IUTOIIAlb OCHOBaHUH, TeopeMa O OOKOBOW MOBEPXHOCTH TPSIMON TMPHU3MBI.
[Tnomans OOKOBOW MMOBEPXHOCTH M TIOBEPXHOCTH TMPABUIBLHON MHPaAMUJIBI,
TeopeMa o Twiomanau ycedéHHod nupamuabl. [lonstue 06 o0béme. OO0BEM
MTAPaMUJIBI, TTPU3MEI.

[TogoGubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TElL.

11 KITACC

Tesa Bpamenus

Hunuuapuyueckass  MOBEPXHOCTb,  OOpasylollue  HUIMHAPUYECKON
MOBEPXHOCTH, OCh MWIMHAPUYECKON TMOBEPXHOCTU. LIMAMHApP: OCHOBAaHUS U
OOKOBasi TOBEPXHOCTh, OOpasylolass W OCh; IUIOMAAhr OOKOBOW M TOJIHOMU
MTOBEPXHOCTH.

Konunueckast moBepXxHOCTh, 00pa3yoIie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM NOBEpXHOCTH. KOHyC: OCHOBaHME U BEpIIHHA,
obOpa3yroIas U OCh; IUIONIAAbr OOKOBOM W IOJHOM MOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3ylolue U BLICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, AuameTp; MiIonaab MOBEPXHOCTH ChEpHI.
B3anmHoe pacnoniokenue cdepbl U MIOCKOCTH; KacaTelbHas IJIOCKOCTh K
cthepe; mromaas chepsl.

N3o0pakeHre Ten BpallleHWs Ha IUIOCKOCTH. Pa3BépTka nuIMHIpa WU
KOHYCa.

KomOunanuu Tenm BpaileHUss W MHOTOTPAHHHMKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKOJIO cepsl; chepa, BOUCaHHAsT B MHOTOTPAHHUK, WU TEJO
BpAILICHHUS.

[Tonsarue 06 o0wéme. OCHOBHBIE CBOWMCTBA 00BEMOB Tell. TeopemMa 00
00bEME MPSIMOYTOJIBHOTO Tapajuienenunena W cieactBuss u3z He€. OObEM
HUIUHIpa, KoHyca. O0BEM 1m1apa 1 miomaab chepsol.

[TogoGubie Tema B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIOMIAASIMH
MOBEPXHOCTEH, 00BEMaMU TTOAOOHBIX TEN.



Ceuenus mwimHApa (HapauieIbHO W MEPHEHIUKYISPHO OCH), CEUEHUS
KOHyca (IapaJijIeIbHOE OCHOBAHUIO U MPOXOJALIEE Yepe3 BEPILUHY), CEUCHUS
niapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha IUIOCKOCTM M B mpocTpaHcTBe. CII0KEHUE W BBIYMTAHME
BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4ucio. PasnokeHne BeKTOopa IO TpEM
HEKOMIUIaHAapHbIM BekTopaM. [IpaBuno mnapauienenunena. Pemenwue 3anad,
CBSI3aHHBIX C NMPUMEHEHHWEM IPaBWJI JIEUCTBUM C BekTopamu. [IpssmMoyrosbHas
cucremMa KoopauHaT B mpocTtpaHcTBe. Koopmmuatel Bektopa. IIpocreiimme
3a/layd B KOOpJAMHATax. YToJl MexXIy BekTopaMu. CKalsIpHOE IPOU3BEIACHUE
BEKTOPOB. BpluncieHne yriaoB MeXAy NOpsIMBIMH U IJIOCKOCTSMM.
KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELIEHUN TEOMETPUUYECKHX 3a4ad.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS IPOrpamMMbl y4eOHOIro MpeameTa
«MaremaTHnka» XapakTepu3yrTCs:

I'pasknanckoe BocniuTanme:

c(OPMHUPOBAHHOCTHIO  TPAKIAHCKOW TMO3UIMH  OOYYalollerocss Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUUCKOro 00IeCcTBa, MPEACTABICHUEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIMOHMPOBAHHUS PA3IUYHBIX CTPYKTYP,
ABJICHUM, NPOUEAYp TpPakJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M TP.),
YMEHUEM B3aHMOJEHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUHM C
X QyHKUIUSAMU U HA3HAYEHUEM.

IlaTpuoTHyeckoe BocIUTAHME:

c(hOPMUPOBAHHOCTHIO  POCCHUHCKOW  TpaXAaHCKOM  UJEHTUYHOCTH,
YBaXEHUS K MPOILUIOMY M HACTOSIIIEMY POCCUHMCKOW MaTEMaTUKH, LICHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUSM POCCHUHCKHX MAaTEMATHKOB M POCCHUCKOU
MaTEMaTUYECKOM IIKOJbl, K HCIIOJIb30BAHUIO0 OTUX JOCTHKEHHA B JIPYTUX
HayKax, TEXHOJIOTHUSX, c(hepax IKOHOMHKHU.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, O3TUYECKOTO IIOBEJCHUS,
CBA3AHHOIO C TNPAKTUYECKUM TNPHUMEHEHUEM JOCTH)KEHMH HAyKu W
NEeSATEIbHOCThIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJI3Ja B IOCTPOEHUE
YCTOWYUBOTO OYAYIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKJIFOYas 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, peLIeHnH, paccyXIEHUN;
BOCIIPUMMYHMBOCTbIO K MAaT€MAaTHMYECKHUM acleKTaM pa3iu4yHbIX BHUJIOB
UCKYCCTBA.

PDu3nyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTHYEeCKHE 3HAaHUSA B
UHTEpecax 3J0pOBOrO M 0Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO (30pOBOE MUTAaHHUE, COATTAHCUPOBAHHBIM
PEXUM 3aHIATUM U OTIbIXA, PETYyJspHas pU3ndeckass akTUBHOCTD); (PU3NUECKOTr0O
COBEPILIEHCTBOBAHMS, npu 3AHITHUIX CIIOPTUBHO-03JOPOBUTEIBHOM
NEeATEIbHOCTBIO.

TpynoBoe BocniMTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYJIOJIIO0US; HHTEPECOM K
paznuyHbiM  chepaM  TpodecCHOHaTbHON  JAESTENbHOCTH, CBS3aHHBIM C
MaTeMaTUKOU U €€ MPUJIOKEHUSIMU, YMEHUEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymelr mpodeccnn W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILJIAHBI,
FOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH >KM3HU; TOTOBHOCTBIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTEMaTUYECKOW HalPaBJIECHHOCTH.

JKOJIOTHYeCKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIBTYPhI, IOHUMAHUEM BIIUSHUS
COIIMAJIbHO-DKOHOMUYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOJHON H
COIIMAJIBHOM CpEeJbl, OCO3HAHHEM TIJIO0AJIBHOTO XapaKTepa H3KOJIOTMYECKUX
npoOJsieM; OpHEHTalMe Ha MNPUMEHEHWE MAaTeMAaTUYeCKUX 3HAHUM IS
pelieHust 3a1ad B 00J1aCTU OKPYXaIoIIeH cpejibl, TIIaHUPOBAHUS MOCTYIKOB U
OIIEHKH MX BO3MOXHBIX MMOCIEACTBUN 111 OKPY>KAIOIIEH CPEJIbI.

I{leHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHPOBAHHOCTHIO MHPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUSI HAyKd U OOIIECTBEHHOW MPAKTUKH,
MMOHMMAaHUEM MaTeMaTUYECKON HayKH Kak c(pepbl 4eTOBEUECKOU e TEILHOCTH,
ATANoB €€ Pa3BUTHUS U 3HAUMMOCTH [JIs1 PA3BUTHUS [IUBWIN3ALMU; OBJIAJCHUEM
SA3bIKOM MAaTEMAaTUKU U MAaTEMaTUYECKON KyJIbTYypOH KakK CPEICTBOM MO3HAHUS
MHpaA; TOTOBHOCTBIO OCYIIECTBIISITh TMPOCKTHYIO U  HCCIEA0BATEIBCKYIO
NeATEeIbHOCTh UHAUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI yUeOHOTO MTpeaMeTa
«MaremaTuka» XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNEUAMUL.

1) Vuusepcanvnvie noznasamenvuwvle Oeticmsus, o0becnedusarOm
Gopmuposanue 6a308bIX KOCHUMUBHBIX Hpoyeccos odyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL  OKPYHCAIoWe20 Mupa, HpumMeHeHue  J10SUYECKUX,
ucciedosamenbCcKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeiicTBUA:

e BBIABIISTH u XapaKTepU30BaTh CYIIIECTBCHHBIC IPU3HAKH

MaTeMaTU4eCKnX 00OBEKTOB, MMOHSATHI, OTHOIICHUA MEXKY MOHSATUSIMU;
dbopmynrpoBaTh OTIpeICICHUS TTOHSITUH; yCTaHaBIMBAThH



CYILIECTBEHHBIN MPU3HAK KJacCU(DUKAIIMU, OCHOBAHUS JJi1 0000IIeHus
U CpaBHEHUS, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh, (QOPMYJIHPOBATH M MPEOOpPa3OBHIBATH CYKICHUS:
YTBEpUTENbHbIE U OTpUIATENIbHbIC, €IUHUYHbBIC, YaCTHBIE U OOIINE;
YCIIOBHBIE;

BBISIBIISITh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
NpoTUBOpeuHs B (pakTax, MaHHBIX, HAOIIOACHUSX U YTBEPKICHHSIX;
mpenjaraTb  KpUTEpUM  JJIs  BBIIBJICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMH;

JIeN1aTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETyKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;
NPOBOAWTH  CAMOCTOSITENIFHO  JIOKA3aTeNbCTBA  MaTEMaTHYECKUX
yTBepXKAeHU  (MpssMble ©  OT  TNPOTHBHOIO),  BBICTPAWBATH
apryMEHTaIlMl0,  MPUBOJUTH  TPUMEPHl U KOHTPIPUMEPHL;
00OCHOBBIBAaTh COOCTBEHHBIE CYXJACHUSI U BBIBOJIBI,

BBIOMpATH CIOCOO pelleHus y4eOHOHM 3amadyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEUICHUs, BBHIOMPATh HauMOOJee MOAXOMAIIMI C y4ETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBLlIe ucciieqoBareLCKHue J1eCTBUA:

UCIIOJIb30BaTh  BOMPOCHI  KaK  MCCJICAOBATEIBCKUN  HHCTPYMEHT
MMO3HaHUS, (HOPMYIUPOBATH BOIPOCH], (DUKCHUPYIOIMHUE MPOTHBOPEUHE,
mpo0JemMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJMTh  CAMOCTOSITEILHO  CIUIAHHUPOBAHHBIM  JKCIIEPHUMEHT,
UCCIIEIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOIO
o0BbeKTa, SBJICHUS, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSIMHU, TIPOIECCAMU;

CaMOCTOSITeIbHO  (hOPMYJIUPOBAaTh OOOOIIEHWS ©  BBIBOJBI  TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOJIOJEHUS, MCCICIOBAHUS, OIEHUBAThH
JI0OCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIECHNUI;
IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECcca, a TaK)Ke BBIJIBUTATh
IIPEITOI0KEHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBISBJIATH 1e(ULNTHI HHDOPMALIMU, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA
Ha BOIIPOC Y JJIsI pELLICHHUS 3a]1a4u;

BbIOMpaTh MHGMOpPMALMI0O W3 HUCTOYHUKOB  PA3IMYHbIX  THIIOB,
aHAJIU3UPOBATh, CHUCTEMaTU3HPOBATh 17} MHTEPIIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHUS;



CTPYKTYpPUpPOBaTh HH(POpPMAIMIO, MPEACTABIATH €€ B Pa3IUYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUIECKH;

OLICHMBATh  HAAEKHOCTH  HMH(OpPMALIMM MO  CaMOCTOSTEIHHO
c(hOpMYTUPOBAHHBIM KPUTEPHSM.

2) VuusepcanvHvie KOMMYHUKamueHwvle Oelicmeus, 0becnedusarom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.
OO0menne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C
YCIOBUSIMU U IIeNIAIMU OOUIEHHS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTb
CBOIO TOYKY 3pEHHSl B YCTHBIX W IHMCBMEHHBIX TEKCTaX, JaBaTb
NOSICHEHHUS 10 XOJy PElICHHUs 3a7aud, KOMMEHTUPOBATH MOJIYUYEHHBIN
pe3ynbTar;

B XOJ€ 0OCYKIEeHUsl 3a7aBaTh BOMNPOCHI MO CYIIECTBY OOCYKIaeMOu
TEMBI, IPOOJIEMBI, pelIaeMoi 3a/1aul, BbICKa3bIBaTh UJCH, HallCJICHHbIE
Ha MOMCK pPEIICHHUS; COIMOCTAaBJISTh CBOM CYXKICHHUS C CYXICHUSIMU
APYTUX YYaCTHUKOB Auaiiora, oOHapyXUBaTh Pa3IMYUE U CXOICTBO
MO3ULIUKA; B KOPPeKTHOU (opme (GopMysHpoBaTh pa3HOTrIacHs, CBOU
BO3PaKCHUS;

OPEICTaBISITh ~ pe3yJbTaThl  PELIEHUS  3a/Jayd, OSKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa; CaMOCTOSTENBHO  BBIOMpaTh  dopmar
BBICTYIUICHHSI C YYE€TOM 3agad MPE3CeHTAlMd W O0COOEHHOCTEH
ayJTUTOPHH.

CotpyaHuyecTBo:

3)

NOHUMAaTh M  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHAMBUYaTbHON paOOThl MPU PEIIeHUH y4eOHBIX 3a/1ad; MPUHUMATh
IIeJb  COBMECTHOW  JCSATCIBHOCTH, IUIAHUPOBATh  OPTAHHU3AIIUIO
COBMECTHOM pabOThl, pacmpeacsisiTh BUILI PadOT, JOTOBAPUBATHCS,
o0CyXXIaTh TMpollecC M pe3ylbraT paboThl; 0000mAaTh MHEHUS
HECKOJIbKHX JIIOJICH;
y4acTBOBaTh B TPYMNMOBBIX (opMax paboTsl (0OCykIeHus, oOMeH
MHEHUH, «MO3TOBBIC INTYPMbI» M WHBIC); BBIMOJHATH CBOK YacTh
paboThl M KOOPJIWHUPOBATH CBOW JCHCTBUS C JPYTMMHU WICHAMH
KOMaH/IbI; OLIEHUBAaTh Ka4€CTBO CBOETO BKJIaJa B OOIMIMN MPOIYKT TIO
KpUTepusiM, ChOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOICHCTBHSI.
Vuueepcanonvie  pecynamuenvie  Oeticmsus, — obecneyugarom

Gdopmuposarue cCMblCLO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:



e COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a7a91, BRIOUPATH CIIOCO0
pemIeHus ¢ Y4ETOM UMEIOIITUXCSI PeCYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI
penieHuit ¢ y4éToM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb:

e BIJIAJICTh HAaBBIKAMHM TIO3HABATEIHLHOW pe(IeKCur KakK OCO3HAHUS
COBEpUIAEMBIX  JEHCTBUM W  MBICIHUTEIBHBIX  MPOLECCOB, HUX
pe3yNbTaToOB; BJIAAETh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS
IIPOLIECCA U PE3YJIbTAaTa PELICHUS MATEMAaTUYECKON 3a1a4H;

e TPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MHpPHU PEIICHUU
3a7]a4d, BHOCUTH KOPPEKTUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB,  JAHHBIX, HAWJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBHE pE3yjibTaTa IEJIH U YCIOBUAM, OOBICHSTH
MIPUYHHBI JOCTUKEHHUS WA HEJOCTUKEHUS PE3YJIbTATOB ACATEILHOCTH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KITACC

OnepupoBaTh NOHATUSIMU: TOUKA, IPsIMasi, IIIOCKOCTb.

[IpyMeHTh aKCHOMBI CTEPEOMETPUM U CJIEACTBUS U3 HHUX MPU PEHICHUU
reOMEeTPUUYECKUX 3aa4.

OnepupoBaTh MOHATHSAMH: TAPAUIETFHOCTh W TEPICHIUKYISIPHOCTD
MPSMBIX U TIJIOCKOCTEN.

KnaccudunupoBaTe B3aMMHOE pacHoOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHITHSIMH: IBYTPaHHBIA YTroJj, TpaHU ABYTPAHHOTO YTJa,
pebpo ABYTPaHHOTO yria; TMHEWHBIN yroJl IBYTPAaHHOTO yTiia; TpagycHasl Mepa
JIBYTPAHHOTO YTJIa.

OmnepupoBaTh MOHATHSMHU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIN
MHOTOTPaHHHK, 3JIEMEHTbl MHOIOTPAHHUKA, TPABHIIbHBIN MHOTOIpaHHUK.

Pacro3naBaTh OCHOBHBIE BHIIBI MHOTOTPAaHHUKOB (THpaMuia; MpU3MA,
NpsIMOYTOJIbHBIN Mapajuiesienumne, Kyo).

KnaccupunupoBaTe  MHOTOTpaHHHMKHM,  BbIOMpas  OCHOBaHUS  AJis
KJaccupuKauuy (BBINYKJIbIE W HEBBIMYKJIBIE MHOTOTPAaHHHUKH; TPaBUIbHBIC
MHOTOTPaHHHUKH; MPSAMbIE U HAKJIOHHBIE TPU3MBbI, TAPAJIIEIICTIUIICIbI).



Onepuposatb HNOHATUSAMU: ceKy1as IJIOCKOCTB, CCUYCHUE
MHOTOI'PaHHHKOB.

OOBACHATH MPHUHIIMIIBI TOCTPOSHUS CEUEHUH, UCTIONB3Ys METOJI CIIE/IOB.

CtpouTh cCe4eHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UIYp: BUA
CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKJIEHUE TEOMETPUUYECKUX BEIMYMH MO 0oOpasiam
WM aJropuTMaM, MPUMEHSS U3BECTHbIE AaHAIIUTUYECKHE METO/IbI IPU PELICHUU
CTaHAAPTHBIX MAaTEMaTHYECKHUX 3a/Jad HA BBIYHMCIECHUE PACCTOSHUM MEXIy
IBYMS TOYKaMH, OT TOYKH JO HPSIMOW, OT TOYKH JO IIOCKOCTH, MEXKIY
CKPELIMBAIOIIAMHUCS MPSIMBIMHU.

Pemate 3a7aun Ha HaXOXKJE€HUE I'€OMETPUUECKUX BEIMYHUH IO 0Opasiam
WJIM aJIropuTMaM, MPUMEHSI U3BECTHbIE AaHAIUTUYECKHE METO/IbI IPU PEUICHUU
CTaHAAPTHBIX MAaTEMAaTHUYECKUX 3aJa4 Ha BBIYUCICHHE YIVIOB MEXKIY
CKPEUIMBAIOIIMMHUCS MNPAMBIMHA, MEXIY MPsSMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boruucnsate 00bEMBI M IUIOMIAAM MOBEPXHOCTEM MHOTOIPAaHHUKOB
(npusma, mUpamuaa) ¢ MpUMEHEHUEM (OpPMYJ; BBIYUCIATH COOTHOIICHHS
MEXy IUTOIAASIMU IOBEPXHOCTEHN, 00bEMaMU OJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CUMMETPHSI B NPOCTPAHCTBE; LIEHTP, OChb U
MJIOCKOCTh CHMMETPUH;, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTexKax
U PUCYHKAX.

[TpumensTh reoMerpuueckue (akThl JUIsl PEIIEHUs CTEPEOMETPUUYECKHUX
3aay, MPEeArnojiaralolIMX HECKOJbKO IIaroB pEuIeHusl, €Clu YCJIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpumeHsaTh TpOCTEUIIME NPOTrPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEILIEHUH CTEPEOMETPUYECKHX 3a]1a4.

[IpuBoANTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh peajbHbIe
CUTyallUM W NPHUMEHITh U3YYECHHBIC IMOHATUS B IPOLECCE MOMCKA PEIICHHUS
MaTeMaTH4eCcKu CGOPMYJIMPOBAHHON MPOOJIEeMbl, MOAEIUPOBATh pealbHbIC
CUTYyallUM Ha S3bIKE TE€OMETPUHM, HCCIEAOBATh IOCTPOEHHBIE MOJAEIU C
UCIIOJIb30BAHUEM T€OMETPUYECKUX TOHSITHM M TeopeMm, ammapara anreOphl;
pemaTh MPakTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXJACHUEM TIE€OMETPUYECKHX
BEJIMYMH.



11 KJIACC

OnepupoBaTh MOHATUSMH: ITUIUHIPUYECKAsT TTOBEPXHOCTh, 00pa3yroIme
[MAJTUHAPUYECKON  MOBEPXHOCTH, IWIMHAP; KOHUYECKAs TOBEPXHOCTH,
oOpa3yroire KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

Pacno3naBath Tena BpaieHus (MUIMHIP, KOHYC, cdepa U map).

OOBSACHATH CITIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudunupoBaTh B3auMHOE paciioiokeHue chepbl U IMIOCKOCTH.

OnepupoBaTh TMOHSATHSMH: IMAPOBOW CETMEHT, OCHOBAaHHWE CETMCHTA,
BBICOTA CETMEHTA;, IIIApOBOW CJIOH, OCHOBAHHE IIIAPOBOTO CJIOS, BBICOTA
IIIAPOBOTO CJIOS; IIIAPOBOU CEKTOP.

Beruucnare o0BEMBI M IUIOIIAAM TTOBEPXHOCTEH Tea  BpallcHUs,
TCOMETPUUYECKUX TEN C IPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHMK, BIHCAaHHBIA B cdepy u
OMHCaHHBIA OKOJO cdepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpaIeHHUs.

BeIaucnsaTs COOTHOIIEHUS MEXTY TIIONIAISIMU TTOBEPXHOCTEH U 00bEMaMU
MOJOOHEIX TEIl.

N3o0pakath mM3ydaeMble (PUTYpBl OT PYKH M C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BoimonHaTe  (BBIHOCHBIE) IIIOCKME YEPTEKH W3 PHUCYHKOB ITPOCTHIX
00BEMHBIX (PUTYP: BHJT CBEPXY, COOKY, CHU3Y; CTPOUThH CEUSHHUS TEJl BPAILICHHMS.

N3BnekaTs, WHTEpNpPETHpPOBaTH M MPeoOpa3oBBIBaTh WH(MOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MPeICTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BBITTOMHATE JOEHCTBUSA CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOpa Ha 4YHCJIO, OOBSCHATh, KAKHMH CBONCTBAMH OHHU
00J1a1aroT.

[IprMeHATH MpaBHUIIO TIapajuIeIICHIICAA.

OnepupoBaTh TOHSATHSIMH: JICKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, yrOJ
MEXIY BEKTOpPaMH, CKaJIIPHOEC IPOU3BEICHUE BEKTOPOB, KOJTMHEAPHBIC
KOMILTaHAPHBIC BEKTOPBI.

Haxomuth cymMMy BEKTOPOB M MPOHW3BEACHHE BEKTOpPA HA YHUCIO, yrOJ
MEXy BEKTOpaMH, CKaJsipHOE MPOU3BEACHHE, PACKIIAIbIBATH BEKTOP IO JIBYM
HEKOJIJTMHEAPHBIM BEKTOpPaM.



3ajaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensaTy reomerpuyeckue (HakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a1a4, IMPEANOJIATaloIIMX HECKOJBKO IIaroB pEUIEHUs, €CIU YCIIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOUM opMe.

Pematp npocreiiime reoMeTpuiecKue 3a1a4yd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemare 3amaum Ha JOKa3aTENbCTBO MATEMATHUYECKUX OTHOIICHWW U
HaxOXJICHUE TEOMETPUYECKHX BEJIIMYMH [0 00pa3lamM WM alropurMmam,
IIPUMEHSSI U3BECTHBIE METOJBI NP PELICHUH CTAHAAPTHBIX MATEMAaTHUYECKUX
3a1ad4.

IIpuMeHATs npOCTEUIIME IPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IprBOoNTH NPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U
YKU3HH, PACIIO3HABATh IIPOSIBJICHNE 3aKOHOB I€OMETPUU B UCKYCCTBE.

[IprMeHTh MOMy4YeHHBIC 3HAHKS Ha MPAKTUKE: aHAIU3UPOBATh PEAJIbHBIE
CUTyallud U NPUMEHATh U3YYCHHBIC IIOHATHUS B IIPOLECCE MOUCKA PELICHUS
MaTeMaTUYeCKH C(HOPMYIUPOBAHHON MPOOJIEMBI, MOJEIMPOBATH pPEAbHbBIE
CUTyallnd Ha S3bIKE TE€OMETPHUH, HCCIENOBATh ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX MOHATUH W TEOpeM, ammapara aireopsl;
pelmarb NpakTUYEeCKUE 3a/laud, CBA3AHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Konrpoaburie — Ilpaxtireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 10
) [TpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 |
[TapamienpHOCTD NPSAMBIX U INIOCKOCTEN
3 HepneHILmEynﬁpHOCTL HPSIMBIX U 2
IJIOCKOCTEH
4 VYrisl MeXay NPSMBIMHU U IUIOCKOCTSIMHU 10 1
5 MHororpaHHuku 11 1
6 O06bEMBI MHOTOI'PaHHUKOB 9 1
7 IloBTOpEHME: CEUECHHUS, PACCTOSIHUSA U YIJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE

HaumeHnoBaHue pa3jaeioB U TeM nu(ppoBbIe
Ne ni/mn P Konrpoabnsie IIpakruuyeckue (upp )

NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypchl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IICHNE, 7 |

CUCTEMAaTH3alMsl 3HAaHUU
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, MPsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuia nzoopakeHust
Ha PUCYHKaX: U300pakeHUs
TUIOCKOCTEH, MapajuIeIbHbIX TMPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

IlousTus: MEPECCKArOIMMUECH IIIOCKOCTH,
IepeceKarommecs npsamas U rmiI0CKOCTb

IlonsTus: NnepeceKaromumecs mIoCKOoCTH,
IepeceKarommecs npsamas U rmiI0CKOCTb

3HAKOMCTBO C MHOI'OrpaHHUKAaMH,
I/I306pa)KGHI/IC MHOI'OI'PpaHHHUKOB Ha
PUCYHKAX, Ha TPOCKIUOHHBIX YEPTECIKAX

HauanpHabie cBenenus o kyoe u
MUpaMuie, UX Pa3BEPTKU U MOJIEIH.
CeueHnsi MHOTOTPaHHUKOB

HauanpHabie cBenenns o kyoe u
MUpaMUjIie, UX pa3BEPTKH U MOJIEITH.
CeueHusi MHOTOIPaHHUKOB




Ilonsatue 06 akCHOMAaTUYECKOM
IIOCTPOCHUHU CTCPECOMETPHU: AaKCUOMBI
CTEPCOMETPHHU U CICACTBUA U3 HUX

IToHsATHE 00 AKCUOMATUYECKOM

IIOCTPOCHHUHU CTCPECOMETPHUU: AaKCUOMBI
CTEPCOMETPHHU U CIICACTBUA U3 HUX

TToustue 00 aKCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

10

11

12

13

[TonsTre 06 akCHOMaTUYECKOM
IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE: MEPECEKAIOIINECS,
NapauIeIIbHBIE U CKPEIHBAIOIINECS
IIpsIMBIE

[TapaienbHOCTh IPSMBIX U IIIIOCKOCTEN
B IIPOCTPAHCTBE: MapalICIIbHBIE IIPSAMBIE
B IIPOCTPAHCTBE; MapaJUICIIBHOCTb TPEX
MIPSAMBIX

[TapaienbHOCTD IPAMBIX U IIJIOCKOCTEMN

B IIPOCTPAaHCTBC! HapaJ'IJ'IC.HBHOCTL
HpHMOﬁ " IJIOCKOCTH

14
15

Vw1 ¢ COHaIIpaBJICHHBIMU CTOPOHAMUA

VYron Mexay npsiIMbIMU B IPOCTPaHCTBE

16

Yros Mexay NpsMbIMU B IPOCTPAHCTBE




[TapannenbHOCTh MIOCKOCTEH:

17 IapajuIeNIbHBIE IIJIOCKOCTH

18 CBoiicTBa napajyjieIbHbIX IIOCKOCTEH
[Ipocreiinne npocTpaHCTBEHHbBIE

19 (burypsl Ha IJIOCKOCTHU: TETPa’Ap, KyO,
napajuIeeuIe]|

20 [Toctpoenue ceueHuit

21 [TocTpoenne ceuenunii
KontponbHas padota o teme "IIpsimbie

2 U IUIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U
iockocTei"”
IlepnieH IUKYIAPHOCTD NPSMOU U

23 IJIOCKOCTH: TIEPIEHANKYIISIPHBIE TIPSIMbIE
B IIPOCTPAHCTBE

4 [IpsimMble mapasienbHble U
MIEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

)5 [IpsiMble mapasienbHble U
MEPIEeHIUKYIIIPHBIE K MJIOCKOCTH

26 IIpu3Hak nepneHuKyJIIpHOCTH MPSIMON
U TUIOCKOCTH

7 [Ipu3Hak nepneHANKyJIIpHOCTH IPSIMOU
U TUIOCKOCTH

73 Teopema o npsiMON NEpHIEHAUKYISIPHON
MJI0CKOCTH

29 TeopeMa 0 npsAMON NEepIEH TUKYIISIPHON




IIJTIOCKOCTH

30

31

32

TeopeMa 0 npsAMON NepIEHIUKYISIPHON
IUIOCKOCTH

[leprieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

Hepl’[eHI{I/IKy.]'IHp M HAKJIOHHBIC!
PaCCTOAHUC OT TOYKH JO IMIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

33

[lepneHauKymnsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH

34

[lepneHauKymnsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTostHue OT MPSIMOM A0 MIIOCKOCTH

35

36

VYTIuBl B IPOCTPAHCTBE: YIOl MEXIY
MIPSIMOM M TUIOCKOCTBIO
JIByrpaHHBIN yroJl, JMHEHHBIA Yroi
JBYTPAHHOI'O yria

37

JIByrpaHHBIN yroJl, JMHEHHBIN yroi
JBYTPAHHOI'O yria

38

39

[TeprieHAMKYAAPHOCTD IIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIISIPHOCTH ABYX
IJIOCKOCTEN

[lepnieHIMKYISAPHOCTD MIOCKOCTEM:
MIPU3HAK MEPIEHAUKYISIPHOCTH IBYX




IIJIOCKOCTEH

40

IlepneHquKyISIPHOCTD MIJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

41
42

Teopema o Tpéx nepneHAUKYISIPax

Teopema o Tpéx nepneHAUKYISIPax

43

44

45

TeopeMma 0 TpEX NEepHEeHANKYIIApAX

KontponbHas paboTa mo temam
"[leprieHAUKYASAPHOCTD NPAMBIX U
mockocTeil" u "Yriasl MeXy NPSIMbIMU
H TIJIOCKOCTSAMU"

IlousTue MHOI'OrpaHHHKa, OCHOBHBIC
QJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HEBLIITYKIIBIC MHOTOTPAHHUKH,
pa3BépTI<a MHOT'OT'paHHHUKa

46

[Ipu3ma: n-yrospHas npu3ma; rpaHu 1
OCHOBAHUS TIPU3MBI; IIpsIMast U
HaKJIOHHAsl IPU3MBbl; OOKOBas U MOJIHAs
MIOBEPXHOCTb MTPU3MBI

47

[Tapamrenenunen, NpsMOyTOJIbHBII
napaJieJIenuIe] 1 ero CBOMCTBa

48

49

[Iupamuna: n-yrosnbHas nupammuaa,
IpaHu ¥ OCHOBaHHE MMUpaMHibl; OOKOBast
1 TTOJIHASI IOBEPXHOCTh TUPAMUJIBL;
MpaBUJIbHASA U YCEUEHHAS TUPAMUAA

HpaBI/IHBHBIe MHOT'OT'PpAaHHUKH: IOHATUC




50

IIPaBUJILHOI'O MHOTOI'PAHHUKA,;
IIpaBUJIbHAs MPU3MA U IPABUIIBLHAS
NUpaMUA; IPaBUIbHASA TPEYTOJIbHAS
MMpaMuJia ¥ MPaBUIIBHBINA TETpadap; Kyo
[Ipencrasnenue o mpaBUIbHBIX
MHOT'OI'PaHHUKAX: OKTa’p, LOAEKadAp U
HUKOCadIP.

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIEHO TOUYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B NTUpaMUIaX,
napajuiejenumneax, NpaBuIbHbIX
MHOT'OTPaHHUKAX

BrlunciieHue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHanu,

YTJIBI

53

[Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU MPSMOM IPU3MBI,
IJIONIaJb OCHOBAHUI, TEOpEMA O
OOKOBOI1 MTOBEPXHOCTH MPSMOM MPU3MBI

54

[Tmomaas 60KOBOI MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIILHON MUPAMHU/IBI,
Teopema O TIJIoMaIu OOKOBOM
MOBEPXHOCTH YCEUYEHHOU IMUPAMUIBI

55

56

KonTponbhas pabota no teme
"MHororpaHHuKu"

[Tousatue 00 00BEME




57 O06BEM TUpaMuIbI 1
58 O0BEM nupamMusl 1
59 O06BEM TUpaMuIbI 1
60 O0BEM nupamMusl 1
61 O06BEM IPU3MBI 1
62 O0BEM pU3MBI 1
63 O06BEM TPU3MBI 1
64 KonTponbHas padota mo teme "O0bEMBI |
MHOTOI'PaHHUKOB"
[ToBTrOpenue, 0600IICHNE
65 cucremarusauus 3Hauui. [Tocrpoenne 1
CEYCHUI B MHOTOI'PAaHHUKE
IToBTOpenue, 0600IIEHNE
cucTeMaTu3anus 3HaHui. Beruncnenue
66 PaCCTOSIHUN: MEKIY ABYMS TOUKAMHU, OT |
TOYKH J0 TPSMOU, OT TOYKH IO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS
MPSIMBIMH
67 HToroBasi KOHTpOJIbHAsA paboTa 1
IToBTOpenue, 0600IEHNE
cucTeMaTu3anus 3HaHui. Beruncnenue
68 YTJIOB: MEXKAY CKPEIIMBAIOIIUMHUCS |

MPSIMBIMU, MEXKY IPSIMON U
IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXy MIIOCKOCTSIMHU




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4eHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchbl

Cdepa u map: meHTp, pajanyc,
JMaMeTp; TUIOIIAb TOBEPXHOCTH
cepsr

B3aumHuoe pacrionoxxenue chepbl u
IUIOCKOCTH; KacaTelbHasi TNIOCKOCTh K
cdepe; mwromanb chepsl
N3o0pakenue cdepsl, mapa Ha
iockoctu. CedeHus mapa

HI/IJ'II/IHI[pI/I‘IGCKaﬂ ITOBCPXHOCTD,
00pa3yromue MINHIPUIECKON
MMOBEPXHOCTHU, OCb HHHHHHPHHGCKOﬁ
MOBEPXHOCTHU

Hunuaap: ocHoBaHUS U G0KOBast
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIOIIAaAb OOKOBOM M HOJIHOM
MOBEPXHOCTH

N3o0pakeHue mumHIpa Ha
tockocT. Pa3BépTka nmmmHIpa.
Ceuenus nuuHApa (MIOCKOCTHIO,
napasuiebHON Win
NEPIECHIUKYISIPHOU OCH IUIUHAPA)




KoHnueckas oBepXHOCTb,
o0pa3yrone KOHU4eCKOn
IIOBEPXHOCTHU, OCh U BEPILINHA
KOHUYECKOW IMOBEPXHOCTH

KOHYCZ OCHOBAHHUEC U BCPIIWHA,

00pa3yrolas ¥ 0Ch; IJIOIIalb OOKOBOM
Y TIOJTHOM MTOBEPXHOCTH

Yceu€HHblil KOHYC: 00pa3yroume u
BBICOTA; OCHOBAaHUA U OoKkoBas
IIOBEPXHOCTH

10

N3o06pakenne KoHyca Ha IMIOCKOCTH.
Pa3BépTra konyca. CeueHus KoHyca
(TIOCKOCTHI0, MapasuIeIbHON
OCHOBAHHIO, 1 IJIOCKOCTHIO,
MPOXOIAIIEH Yepe3 BepIINHY)

11

12

13

KomM6unarus ten BpaieHus u
MHOTOI'PAaHHUKOB

MHororpaHHuK, ONMCaHHbIA OKOJIO
cdepsl; cdepa, BMcaHHas B
MHOTOTPAaHHUK WJIA B TEJIO BPAILICHUS

TTousartue 00 00béMe. OCHOBHEIE
CBOMCTBA 0OBEMOB TEI

14
15

O0BEM IUIHHIpa, KOHYCa

O06BEéM mapa u miomaas cheps

16

[TonoOHbIe TeNa B MPOCTPAHCTBE.
COOTHOIIICHHS] MEXKTY TUIOIIAISIMHU




MOBEPXHOCTEH, 00bEMaMH 1O JOOHBIX
Tel

KontponpHas pabora no temam "Tena

17 BpaimeHus" u "O0beMbl Ten"

13 BekTop Ha IJI0CKOCTH U B
IIPOCTPAHCTBE

19 CiiokeHue ¥ BbIUNTaHUE BEKTOPOB

20 YMHOKEHUE BEKTOPA HA YUCIIO
Paznoxenune BekTopa o Tpém

21 HEKOMILIaHapHbIM BekTopam. [IpaBuiio
napajuienaenumnena
Pemenne 3amad, CBSI3aHHBIX C

22 IIPUMEHEHUEM IPaBUIl ACUCTBUH C
BEKTOPAMH
[IpsimoyrosbHas cucreMa KOOpAUHAT B

23 npoctpanctse. KoopanHaTel BeKTOpa.
[Tpocreiimue 3agaun B KOOpAUHATaxX

24 VYron mexny Bektopamu. CKansipHoe
IIPOU3BE/IEHUE BEKTOPOB

)5 Boruncnenue yriioB Mexay NpsiMbIMU
Y TUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METO TPU
pelIeHNH TeOMEeTPUUYECKUX 3a7a4
KonTponbhas pabota no teme

27 "BekTopsl 1 KOOpIMHATHI B

npocTpaHcTae"”




28

29

30

[ToBTOpEHME, 0000IICHUE 1
cucremMaTu3anus 3HaHu. OCHOBHEIC
burypsl, pakTbl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEHME, 0000IICHUE U
cucremMaTu3anus 3HaHu. OCHOBHEIC
burypsl, QpaxTel, TEOPEMBbI Kypca
TJIaHUMETPUH

[ToBTOpeHue, 0600IICHNE 1
cUCTeMAaTHu3alus 3HaHUH. 3a1aun
IJIAHUMETPUH ¥ METOJIbI UX PEIICHUS

31

[ToBTOpeHue, 0600IMICHNE U
cucTeMAaTH3alysI 3HaHUi. 3agaun
TUTAHUMETPUH B METOJIBI HX PEIICHHS

32

33

34

[ToBTOpenue, o6obIIeHNE 1
cucremarusanus 3HaHui. OCHOBHbIE
¢burypsl, paxTel, TEOPEMBI Kypca
CTepEeOMETpUN

HToroBas KOHTpOJIbHAsA paboTa

[ToBTOpenue, o6odIIEHNE 1
CUCTeMAaTH3aIHsI 3HAHUHA

OBILIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

34







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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