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HOACHUTEJIBHASA 3ATIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomeTpus» 0a30BOro ypOBHS IS
oOyuaromuxcst 10 —11 kmaccoB paszpaboraHa Ha ocHOBe DenepaibHOTO
rOCyJapCTBEHHOI'0 00pa30BaTEeILHOTO CTAaHAApTa CPEAHEro o0IIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, TMPEABABIAEMBIX K
MaTEMaTHIECKOMY OOpa3OBaHHWIO, W TPAAUIMA POCCHUUCKOTO O0Opa3oBaHUS.
Peanuzanus mporpamMmbl 00eCIieYrBacT OBJIAJICHUE KITFOUEBBIMU KOMIICTCHIIUSMH,
COCTaBJISIONIMMH OCHOBY JIJIi CaMOPa3BUTHS M HEMPEPHIBHOTO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOMICKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTHU 00 YJAFOTITIXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCcTh ydeOHOTO Kypca TE€OMETpHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi OOYCIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METANpPEAMETHBIX U
MpPEAMETHBIX PE3YyIbTATOB OOYYEHHS T€OMETPUM B HAIPaBICHUHM JUYHOCTHOTO
pa3BuTUg oOydaronuxcs, ¢GopMupoBaHus (PYHKIMOHATLHOM MaTeMaTHYeCKOM
IPaMOTHOCTH, U3YYCHUS IPYTrUX yIeOHBIX NUCIHUIUIMH. Pa3BuTHE y 00ydaromumxcs
NIPABWIBHBIX TIPEICTABICHUNA O CYIIHOCTH M TPOUCXOKICHUU TCOMETPUUYCCKUX
a0OCTpakIMii, COOTHOIICHHH PEaJbHOIO0 W WJCAIBHOT0, XapaKTepe OTPAKCHHS
MaTeMaTU4YEeCKOW HAyKOW SBIEHUM H TPOLECCOB pPEAIBHOIO MHpA, MECTE
T€OMETPUHN B CUCTEME HAYK M POJIM MaTEeMAaTHIECKOTO MOJICTUPOBAHNS B HAYIHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
yYaluXcs, a TaKXe KadeCTB MBIIUICHUS, HEOOXOIMMBIX Ui aJanTallid B
COBPEMEHHOM OOIIECTBE.

['eomerpust sBisieTcss OMHAM W3 0Aa30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oO1rero oOpa3oBaHuUsl, TaK KakK oOOeCleyrMBaeT BO3MOXKHOCTb H3YUYECHHS Kak
JUCHUTUINH €CTECTBEHHO-HAYYHON HAINIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlorndyeckoe wMbIieHHue, (GOPMHUPYEMOE TPH HM3YYCHHUH OOYYAIOIITUMUCS
TMOHSITHHHBIX OCHOB T€OMETPHH U MOCTPOCHUU IETIOYKN JTJOTHISCKUX YTBEPKIACHUN
B XOJI€ pEIIeHUs T'eOMETPUYECKHX 3ajJa4, YMEHUE BBIIBUTaTh U OIPOBEPraTh
TUIIOTE3bl HEMOCPEJACTBEHHO MCIOJIB3YIOTCS IIPU PEIICHUH 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTsSIX JeATeNbHOCTH 4enoBeka. OpHeHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHAIbHOTO OBITHSA, (dopma
OTPKCHHS OKPYXKAIOIIEr0o MHpa, YCJIOBHE YCIEIIHOTO ITO3HAHUS M aKTHBHOTO
npeoOpa3oBaHus  AeHCTBUTENBHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIWHSCT pa3HbIC BUABI yYEOHOM W TPYIOBOH JESATEIBLHOCTH,



SBJISICTCSI OJHUM W3 TMPO(PECCHOHAIBHO BaXXKHBIX KA4eCTB, MO3TOMY aKTyalbHa
3a7a4a (HOPMUPOBAHUS y OOYUYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHJHOCTH OOPa3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIHHOCTH 10 MHOTUM HAIIPaBICHUSM.

Ilens ocBoeHnmst mporpammbl y4deOHOTOo Kypca «I['eomerpus» Ha 6a3oBOoM
ypoBHE 00yuyeHuss — oOmeoOpa3oBaTeIbHOE M OOUIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcss  4yepe3  oOecrieyeHHe  BO3MOXKHOCTH  MpPUOOpeTeHuss o
VCIIOJIb30BAHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHMM W JECUCTBUM,
cnienuUIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEITHOTO MPOIOJDKEHUS 00pa30BaHMUSI
TI0 CIICIIMAIILHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM UCITOIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reomeTrpuu Ha ©0a30BOM yYpOBHE IMpeIHA3HAUYeHa ISt
O0YJarOIIMXCS CPEIHEHN IIKOJIBI, HE UCIBITHIBABIIMX 3HAUYNUTEIBHBIX 3aTPYIHEHUI
Ha YPOBHE OCHOBHOIo oOI1ero oopazoBanus. Takum oOpazom, oOydaromiecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOWTBH OOIIME MAaTEMaTHYCCKUE YMEHHS, CBS3aHHBIC
Co creuu@uKod TEOMETPUHM U HEOOXOJUMBbIE IJisi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3y4YUTh T€OMETpHUIO Ooiee
IyOOKO, €CIIi B JajJbHEHIIIEM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPHUYECKHX
3HAHMSIX B MPOPECCUOHATBHON IEATEIHHOCTH.

JlocTikeHrue 1enM OCBOCHUS MPOTpaMMbl  OOECIIEYUBACTCA PEIICHHEM
COOTBETCTBYIOMMX 3anad. [IpuopuTeTHBIMH 3amadyaMl  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIsItOTCS:

e (opmupoBaHHEe TMpeACTaBICHUS O TEOMETPUM KAaK YaCTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3H C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHE TpEACTABICHUS O MHOTOTPAHHUKAX W TeEllax BpaIICHUS
KaK O BOXHEHIIMX MaTeMaTHYECKUX MOJCINSX, MO3BOJISIONINX OMHUCHIBATH
Y U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHsS pacro3HaBaTb Ha YepTeXKax, MOJACIAX U B
pETbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAJCHUE METOJAMH DPCIICHUS 3aJlad Ha TIOCTPOCHHS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMeEHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTPaHHHUKaX M TeJIaX BPaIIEeHUS U UX OCHOBHBIMH CBONCTBAMU;

e OBJQJCHUEC  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ay;
dbopMupoBaHME yMEHHUS  TMPOBOJUTH  HECJIOXKHBIE  JIOKa3aTebHbBIC
pacCyXKJeHusi B XOJAE PEHICHUS CTEPEOMETPUUECKMX 3ajlad W 3a/ad C
MIPAKTUIECKUM CO/ICPIKAHUEM;

e pa3BUTHC WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIocoOHOCTEM
OoOy4JamoIuXcs, IO3HABAaTENIbHOM  aKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBaHue (yHKIIMOHATBHOMN TPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUHU: yMEHUE pACIO3HABaTh IMPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsIX M IPHU H3YUYEHUHU IPYTHX Y4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEM U 3aKOHOMEPHOCTEH, (OpMylIHpoBaTh HX Ha S3bIKE
r€OMETPHUU U CO3/1aBaTh T€OMETPUUYECKUE MOJEIH, TPUMEHSITh OCBOCHHBIM
F€OMETPUUECKUN anmapaT [Jjsl PEUIeHUus NPaKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4y, MTHTEPIIPETUPOBATH U OLIEHUBATH ITOJIyYEHHBIE PE3YIIbTATHI.

OTnUYuTeNnsHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAYaJle €ro HW3y4YEeHHMS 3aJay, pelacMblX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, UYTO CIHOCOOCTBYIOT pPa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET NPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipeanourenue oTAa€TCs HArISAHO-KOHCTPYKTUBHOMY METOy OOY4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH ITPEIMETHO-
IPAaKTUYECKON AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYalllUXCsl B KypCE CTEPEOMETPUM MPOBOAUTCA 3a CUET pEIICHUs 3aJad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEpPUPOBaHUE
IPOCTPaHCTBEHHbIMU oOOpazamu. Co3naHue oOpa3a HPOBOAMTCA C OMOPOW Ha
HarJAIHOCTh, a OIEpUPOBaHME O00pa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOI0 COAEPKAHUS.

OcHoBHbIE copepikaTelbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpasHukn», «lIpstMpie U IIIIOCKOCTH B IMIPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopbl M1 KOOPAMHATHI B MPOCTpAHCTBEY. DOPMUPOBAHUE JTOTMYECKUX YMEHUM
pacrpenensiercs He TOJbKO IO COAEPKATENbHBIM JIMHUSM, HO W IO TrojaMm
oOy4eHHs Ha YPOBHE CpeiHero o01ero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3ylbTaTam
OCBOEHHUsI paboueil MporpaMmbl, paclpeieiaEHHbBIM 10 TojJaM O0ydeHwUs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4TOOBI OBJIAJIECHUE T'€OMETPUUYECKUMHU
HNOHSTUSMHU M HaBBIKAMM OCYILECTBIISUIOCH NOCJIEA0BATEIBHO U ITOCTYNATENBHO, C
COOJII0/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIFOYAIUCH B
o0LIyI0 CHCTEMY T'€OMETPUYECKUX MNPEACTaBICHUN OOY4YalOIIMXCS, paclIupss U
yrayossis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun orBoauTcs 2 4yaca B Heaento B 10 kiacce u 1 yac B
Hezaemto B 11 kmacce, Bcero 3a nBa roga o0ydenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEPEOMETpPUU. ToOuka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATMYECKOM TIOCTPOCHHHM CTEPEOMETPHUHU:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHoe pacnonoxeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOLIHECs,
napajiebHble M CKpElIMBaromuecss mnpsimble. [lapamnenbHOCTh NOPSMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: IMApPAJUIENbHBIE IMPSAMbIE B MPOCTPAHCTBE;
MapaJuIeIbHOCTh TPEX MPSAMBIX; NMAPAIUICIBHOCTh IMPSAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAaMH; YrOJd MEXAY NpPsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: MapajuieabHbIE TIOCKOCTH; CBOMCTBA
napajUieNbHbIX TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (UIYyphl Ha
IUIOCKOCTH: TE€TPas3p, KyO, napajuiesenune 1; IoCTpPOCHUE CEUCHUH.

[lepneHaUKyISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYJISPHBIE NPSIMBIC B
MIPOCTPAHCTBE, NPSAMbBIE MApPAUICIBHBIE W TEPHECHAUKYISIPHbIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEOopeMa O NpsIMOH
MEPIEHANKYIAPHON TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YOl MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYIPAHHBIA  Yrojd, JIMHEWHBIM Yroa JABYIPaHHOrO  yrija.
[leprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSSHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSTHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TPOEKIHUs  (QUrypsl Ha  IUIOCKOCTb.
[lepnieHAUKYISAPHOCTh  IUIOCKOCTEM: MPU3HAK  IEPHEHAUKYIAPHOCTH  JIBYX
miockocter. TeopeMa 0 TpEX MepNeHAUKYIIsIpax.

MHOrorpaHHuKH

[ToHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKM; pa3BEPTKA MHOrOrpaHHukKa. [lpusma: n-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHASI IPU3MbI, OOKOBas U
MOJTHAS MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajuienenunes; 1 ero corcrBa. [lupamupa: n-yroiapHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUbL;, OOKOBAsl U MOJHAS MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasi MNUpamMuja. OIJIEMEHTbl Tpu3Mbl W nupamuabl. [IpaBuibHbIE
MHOT'OTPaHHUKU: TOHSATHE MPABUIBHOIO MHOIOTPAHHMKA; MPAaBWIbHAS MpU3Ma U
NpaBUWibHAs NUpPaMU[a; MpaBUIbHAs TPEYrojibHAs MNUpaMUlla U TPaBUIIbHBIN
TeTpasap; Kyo0. IlpencraBneHue O MPaBHWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nonexka’ap u uxkocasap. CeueHns NpU3Mbl U TUPaMUIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTU.  DJEMEHThl CUMMETPUM B NHpPaAMUJaXx, HapaJlieenuIenax,
MIPAaBWIbHBIX MHOTOTPAHHUKAX.



BblunciieHne 31€MEHTOB MHOIOTPAaHHHMKOB: pPEOpa, AMAaroHaid, YIJIBL.
[Inomans OOKOBOW MMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH NPABUIBHOW NHpPaMUbI,
TeopeMa o TuIomanau yceu€éHHoi mmpamuabl. l[lorstre 00 o0BEMe. OOBEM
MAPaMUbI, TPU3MBI.

[TogoOubie Tenma B mpocTpaHcTBE. COOTHOUIEHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TIOIOOHBIX TEJI.

11 KUIACC

TeJsa BpalueHus

Hununapuyeckas IMOBEPXHOCTH, oOpa3yrorue UAJTHHAPUYECKON
MOBEPXHOCTH, OCh IWIMHJPUYECKONW TMOBEPXHOCTU. LlunmHap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolas MU OCh; IUIOMIAJb OOKOBOM | TOJHOMN
ITOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yIolIue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: oCHOBaHME U BepliMHA, 00pa3yrolias
U OCh, IUIONIAAh OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolye u BbICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAJb MMOBEPXHOCTU CQEPBHI.
B3aumnoe pacnonoxxenue chepbl U MIOCKOCTH; KacaTellbHasi TIIOCKOCTh K cdepe;
10 b CepHl.

N3o0pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIMHIpa U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMMUCAHHBIA OKoJIO cdephl; cdepa, BOHMcCaHHAS B MHOTOIPAaHHUK, WM TEJIO
BpAILICHUSI.

[Tonsarue 06 o6BEMe. OCHOBHBIE CBOKCTBA 00BEMOB Tel. Teopema 06 00bEMeE
OpsSMOYTOJBLHOIO Tapaienenuneqa v ciaeAcTBus u3 He€. OObEM UUIUHIpA,
KoHyca. O0BEM 1apa u miomaab cepsol.

[Tomo6ubie Tema B mpoctpancTBe. COOTHOIIEHUS MEXKAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEIL.

Ceuenuss nwiMHApa (MapajyieIbHO M TEPIEHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (MmapajjielbHOe OCHOBAHHUIO W MPOXOASAIIEe uepe3 BEpIIMHY), CEUCHHS
miapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha mmockocTu U B mpocTpaHcTBe. CIIOKEHUE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHUE BEKTOpa Ha 4YMCiI0. PaznokeHue BEeKTopa Mo TpEM HEKOMIUIaHAPHBIM
BekTOopaMm. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
IPUMEHEHUEM TIpaBWI JAEUCTBHA ¢ BekTopamu. lIpsmoyromsHas cucrema



KoopauHAaT B mpoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreimme 3amaun B
KOOpJIMHATaxX. YTojd MeEXIAy BekTopamu. CKalApHOE MPOU3BEIEHUE BEKTOPOB.
Briuncienre yriioB Mexy NpsIMbIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I [IPU PELICHUU F€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBbTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE PE3YNbTaThl OCBOCHUS MPOTPAaMMBI y4eOHOTO TMpeaMeTa
«MateMaTuka» XapaKTepUu3yrTCs:

I'paxxnanckoe Bocnnuranme:

c(hOopMHUPOBAHHOCTHIO IPAKTAHCKON TO3UIIUK 00YYaIOIIerocss Kak aKTHBHOT'O
U OTBETCTBEHHOTO WICHA POCCHICKOrO 0O0IecTBa, MPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoUeayp TpakIaHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMH HHCTUTYTaMH B COOTBETCTBUHU C HX
GYHKIUAMY ¥ Ha3HAYCHUEM.

ITaTpuoTHyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOM UJICHTUYHOCTH, YBOKCHHS K
MPOIIIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKOW MAaTEMAaTUYE€CKOM IIKOJIBI,
K HCMOJB30BAHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoAa;
c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHMUS, OSTUYECKOTO  IOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4EHOr0; 0CO3HAHHMEM JIMYHOT'O BKJIAJIa B IOCTPOSHHUE YCTOHIMBOTO OYAyIIEro.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHPY, BKIIIOYas ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHNUI, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMaTHYECKUM acCIleKTaM pa3jnYHbIX BUJIOB HCKYCCTBA.

duznyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MaTeMaTUYeCKue 3HaHHUSI B
HMHTEpecax 370pOoBOro u 0e30macHOro oopasa KU3HH, OTBETCTBEHHOTI'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE NMUTaHKE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OT/IbIXa, peryiusipHas duznueckas aKTUBHOCTB); bu3nYecKoro
COBEpIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHON
TESITENIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZY, OCO3HAHMEM ILIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBLHOM  AESATENIBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIH BBHIOOP
Oynymel mnpodeccnrt W peamu3oBBIBATH COOCTBEHHBIC >KM3HCHHBIC IIIAHBI,



TOTOBHOCTHIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM00O0Opa30BaHNI0 HAa TPOTSHKEHUHW BCEH JKU3HH; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUICCKUX 3aJ1a4 MAaTEMaTHYCCKOW HAIPaBICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHYECKON KYyJIbTYphl, IMOHWUMAHHEM BIIUSHHUS
COIMAJIbHO-DKOHOMHYECKHUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATBLHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa dSKOJOTHYECKHX MpoliieM;
OpHEHTallMell Ha TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIs pelleHus 3aaad B
00J1aCTH  OKpY)KAIOIIEH Ccpefbl, IUTAHHUPOBAHUS TOCTYNMKOB ¥ OIEHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUTSI OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOT'O TIO3HAHMS :

c(hOpMHPOBAHHOCTBI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEMaTHYECKON HayKW KaK cQepbl YeTOBEUECKOW JEATebHOCTH, JTaroB c&
pPa3BUTUS M 3HAYUMOCTH JUJISl PAa3BUTHs I[UBWIM3ALMW; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH M MaTEeMaTUYECKOM KYIbTYpOMl KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCJIEAOBATEIBCKYIO NESITEIbHOCTh
WHAVBUIYaJLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO MpeaMmeTa
«MatemaTHKa XapaKTepPU3yIOTCs OBIIJICHHEM YHHUBEPCATbHBIMHU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeUsMU, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU OeUCTNEUIMUL.

1)  VYuusepcanvnuvie  nosmaeamenvmvie  Oeticmeus,  obecneuusarom
Gopmuposanue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowmuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYXCarowe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenutl pabomams ¢ ungopmayueii).

Ba3oBble jioruyeckue aeicTBus:

e BBIABIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKA MATEMaTHIECKUX
OOBEKTOB, TOHSATUH, OTHOIIECHUN MEXAY TMOHATUIMH; (OPMYIUPOBATH
ONIpE/CIICHUS]  TOHSATUH; YCTAHABIMBATh CYIICCTBCHHBIM MpPHU3HAK
KJIaCCU(HUKAIIUU, OCHOBAaHUs MJisi OOOOIICHUS W CpaBHEHHS, KPUTEPHUU
TIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (HOPMYIUpPOBaTH U  MPEOOPA30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeunss B (aKTaxX, MTAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpPUM  JJIs  BBIABICHHS  3aKOHOMEPHOCTEH  H
IIPOTUBOPEUNL;

e JIeNaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBa MaTEeMaTUYECKUX
YTBEPKIECHUN (MPSMbIE U OT MPOTHUBHOI0), BHICTPAUBATh apryMEHTALIHIO,
NPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKI€HUS U BBIBOJBL;

e BbIOMpaTh CHOCOO penieHust y4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpaTh HauOoyee MOAXOASIUA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHER).

Bba3oBble ucciieaoBareabCKHue AeiicTBUSA:

e HCIOJNB30BaTh BONPOCHI KaK MCCIENI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
bopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOoOIeEMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (OpMHUpOBAaTH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HIIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIBLHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBJIECHUS, TNPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00bEeKTaMH, SBJICHUSIMH, MPOLIECCAMU;

e CaMOCTOSITENBHO (POpMYIUPOBATH 00OOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOI0 HAOJIOJEHUS, MCCIIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJTYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIIICHHIA;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IPOLIECCA, A TAKKE BBIIBUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmei:

e BBIABJIATH JAePUUNTH MHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BONPOC U IS PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS,

e CTPYKTYpUPOBaTh MH(POPMALIMIO, IPEICTABIATh €€ B Pa3IUUHbIX (POpMaAX,
WUTIOCTPUPOBATh TpaduyecKy;

e OIICHUBATH HaJEKHOCTD uH(popMaIu o CaMOCTOSATENIbHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKamue@Hwle  Oelcmeus, 0becneyusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAOUJUXCAL.

OOuenue:



BOCIPUHUMATh MW (POPMYJIHpPOBaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOILIEHMSI; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCbMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
X0y pelIeHUs 3a1a4l, KOMMEHTUPOBATH ITOJTYYEHHBIN pe3yibTaT;

B X0/ 00CY>KIEHHs 3a7aBaTh BOMPOCHI 0 CYIIECTBY 00CY>KIaeMOU TEMBI,
npo0JieMbl, perraeMoi 3aJjaum, BbICKa3bIBaTh UECH, HAIICJICHHBIE HA TIOUCK
pEUICHUs; COMOCTABIATH CBOM CYKIEHHS C CYXICHUSMH JpPYrux
YYaCTHHKOB JHMAJIOra, OOHapy»XWBaTh pa3IMuMe€ W CXOJCTBO NO3WULHUMI; B
KOppEeKTHOH popme GpopMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pPE3yJAbTaThl  pELIEHUs  3aJauyd,  JKCIEpPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIJICHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMaTh W WCIIOJNIB30BaTh  MPEUMYIIECTBA  KOMAHAHOW M|
WHIMBUIYAILHON paOOThI P pelIeHNH YIeOHBIX 3a/1a4; MPUHUMATH I1eJTb
COBMECTHOM JICSITEIBHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacrpenensTh BUABI padoT, JOTOBapUBATHCSA, 00CYKIaTh MPOIIECC
U pe3ysbTaT padoThl; 000011aTh MHEHHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboThl (00CYXIeHUsI, 0OMEH MHEHU,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOJHITH CBOK YacThb pPaOOTBI U
KOOPJIWHUPOBATh CBOW JEHUCTBUA C JAPYTHMH YJICHAMH KOMAaHJIbI;
OILICHMBAaTh KA4e€CTBO CBOCTO BKJIaJia B OOIIMH TPOAYKT IO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmsus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 peIeHus
C Y4ETOM HUMECIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHdopMaIuH.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHM II03HABATEJILHOM peQuieKcuM KakK OCO3HAHUS
COBEpIIAEMBIX JICMCTBUI W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJII —Ipolecca |
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOMN 3a/1a4H;

NPEABUAECTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPpU PEIICHUU
3aJlaud, BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTENbCTB, JAaHHBIX, HAUICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OHOCHUBATH COOTBCTCTBUC PC3yJIbTaTa MNCIM H YCIOBUAM, O00BICHATH
NPHUYXHBI JOCTHUIKCHUSA WJIW HEAOCTHUKCHHUS PE3YJIbTATOB ACATCIBbHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OOCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KVIACC

OmnepupoBaTh MOHATUSAMH: TOYKA, TIPsIMasi, TUIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUHM U CIEACTBUS W3 HUX MPU PEUICHUU
T€OMETPUYECKUX 3a]1ad.

OnepupoBaTh MOHATHSIMU: TTAPAILICTLHOCTD U MEPIECHANKYISIPHOCTD MPSIMBIX
Y IJIOCKOCTEH.

KnaccudummpoBate B3aMMHOE pPACIOJIOKEHHE MPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHSATHUSAMH: IBYTPAHHBIA YTroJl, TPaHW JIBYTPAHHOTO VTIIa,
pedpo ABYrpaHHOro yria; JUHEHHBIM Yrojl ABYTPAHHOrO yria; rpajlycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOT'OTPAaHHUKA, TPABUILHBI MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIE BHUABl MHOTOIPAHHHMKOB (IHUpaMuUIa; TNpU3MA,
IPSIMOYTOJIbHBIN MapasiieNienume, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHUKHM,  BBIOWpas ~ OCHOBaHHWS IS
Kiaccuukauu  (BBIMYKJIBIC W HEBBIMYKIbIE MHOTOTPAHHHUKH; TPAaBUILHBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKJIOHHBIEC MIPU3MBI, TTAPAJIICICTUIIC/Ib ).

OmnepupoBaTh MOHATUSMHU: CEKYIAs MIIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB.

OOBACHATH IPUHITUIIBI TOCTPOSHUS CEYCHUH, UCTIOIB3YS METO/I CIIEIOB.

CtpouTh ceYeHUS MHOTOIPDAHHHKOB METOJOM  CJI€JAOB, BBITIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (Uryp: BuUA
CBEpXY, COOKY, CHH3Y.

Pemats 3amaun Ha HAXOXKIACHUE TEOMETPUICCKUX BEITMIUH IO 00pasmam Wiiu
QIropuT™MaM, TPUMEHSSI W3BECTHBbIC AHAJTUTHYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a/7a4 Ha BBIYUCIICHHE PACCTOSTHUN MEXKITY BYMSI
TOYKaMHU, OT TOYKH JIO TPSAMOW, OT TOYKH [0 IUIOCKOCTH, MEXKIY
CKPENINBAIOIIUMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETUYMH MO 00pa3liaMm Wiu
QIropuTMaM, TPUMEHSSI W3BECTHBIC aHATUTHYECKHE METOAbl MPU PEIICHUU
CTaHJAPTHBIX  MaTEeMAaTHUYECKUX 3a/lad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOMUMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOA H TUIOCKOCTBIO, MEKIY
TUTOCKOCTSIMHM, JIBYT'PAaHHBIX YTJIOB.



Boruncnars 00bEMBI U TUIOMIAMA MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMyjia) ¢ TpUMEHEHUEM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
TJIOLIA ISIMU TTIOBEPXHOCTEH, 00BEMaMH MOI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CUMMETPUS B TNPOCTPAHCTBE; LIEHTP, OCh H
TUIOCKOCTh CHMMETPHU; IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (DUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBATE M HWHTEPIPETUPOBATH HHMPOpPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YEPTEXax U
PUCYHKAaX.

[IpumensTy reoMmerpuueckue (akKThl JUIsi PEUICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANoJararoux HECKOJIBKO IIaroB PEIICHUs], €CJIN YCIOBUS MPUMEHEHUS
3a/1aHbl B SIBHOU (opMme.

[IpumeHaTs mpocTedIMe TPOrPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELIICHUU CTEPEOMETPUUYECKHUX 3aaY.

[IpuBOoAMTE NpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HH, pACTIO3HABATH NIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumMeHATh MOJNy4YEHHbIE 3HAHUS Ha IPAKTHUKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyallud W TPUMEHATh W3YYECHHBIE TOHATUS B MPOILECCE IMOUCKA PEIICHUA
MaTreMaTu4ecku CcGOpMYyJIUPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CATyallud Ha $A3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX TIOHITHI M TEOPEM, anmapara ajareOpsl; peraTh
MPAKTUYECKHUE 3a7]a4H, CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUYECKUX BEITUYMH.

11 KIIACC

OnepupoBaTh MNOHATHSAMHU: LWJIMHIAPUYECKAs] MOBEPXHOCTh, 00pa3yroliue
WIMHAPUYECKON  MOBEPXHOCTH;  LWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
o0pa3yrolre KOHUYECKON TOBEPXHOCTH, KOHYC; CpepuyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (HHMJIHHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TEN BPAILIEHUS.

KnaccugpuimpoBaTh B3aMMHOE paciooKeHUe cepbl U MIIOCKOCTH.

OnepupoBath MOHATUSMMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHWE LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIIOS;
11apOBOM CEKTOP.

Bbruncaste 00bEMBI M IUIOLIAAM  IIOBEPXHOCTEH Tel  BpALICHMUS,
reOMEeTPUYECKUX TEJ C IPUMEHEHUEM (HOpMYyIL.

OnepupoBaTh TOHATUAMH: MHOTOTPAaHHHK, BIHCAaHHBIE B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAs B MHOTOTPAHHUK WM TEJO
BpallleHusl.

BbuucasTh COOTHOIIEHHUST MEXIY IJIOLIAAsIMH MOBEPXHOCTEH U 0ObEMaMu
OJJOOHBIX TEJl.



N300paxarb u3ydyaemble (UIypbl OT PYKHM M C IPUMEHEHUEM IMPOCTBIX
4epTEKHBIX NHCTPYMEHTOB.

BbInoNHATH (BBIHOCHBIE) MJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: BU1 cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEpHpPETUPOBATH U MPeoOpa3oBbIBaTh HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexXax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE IEWCTBUS CIHOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJAIO0T.

[IpuMeHATh paBUIIO NapajuleIenuIeaa.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPJAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEKIY
BEKTOPAMHU, CKAISIPHOE NMPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M NPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIAPHOE IMPOMU3BEIAECHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPINHAT.

[Ipumensats reomerpuueckue (HaKThl Ui PEHICHUS CTEPEOMETPUUECKHUX
3a1a4, IPEANOJIaralinX HECKOJIbKO IaroB PEUICHUs, €CIU YCIOBUS TPUMEHEHUS
3a/1aHbl B SIBHOM (hopMme.

Pemate mpocrenine reoMeTpuyecKue 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAUHATHOI'O METO/A.

Pemrarp 3amaum Ha [10Ka3aTelIbCTBO MAaTEMAaTHYECKUMX OTHOLIEHHW H
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUMH N0 00pa3laM WK aJropuT™MaM, NpUMEHSI
U3BECTHBIE METO/BI IIPU PELIEHUH CTAHIAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IppMensaTs mpoCTEHIIME NPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PEILICHUH CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBoaUTH HpUMEPB MATEMAaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOIE H
KWU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOMYyYEHHBIE 3HAHMS HaA IPAKTHKE: AHAIU3UPOBATh PEabHBIE
CUTyallMd W NPUMEHATb HW3YYEHHBIE IOHATHSA B IPOLECCE IOWUCKA PEIICHUS
MaTeMaTUYecKu CGHOpPMYJIHPOBAHHON MpoOJEeMBbl, MOJEIUPOBATh peabHbIE
CUTyallud Ha S3bIKE T'E€OMETPUH, MWCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHITHI U TEOpEM, annapara ajareOpbl; pemarh
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKJICHUEM IT'€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
n/n MpOorpamMMbl Bcero Konrpoapabie | Hpaktiieckie o0pa3oBaTejibHbIE
padoThbI padoTsI pecypesI
1 BBeneHue B cTepeoMeTpuio 10
) [IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 |
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepHeHI[I/IIiyJ'IﬂpHOCTI) HPSAMBIX U 12
IJI0CKOCTEN
4 VYrubl MeXAY IPSIMBIMU U INIOCKOCTSAMHU 10 1
5 MHororpaHHuKu 11 1
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1
7 IloBTOpEHME: ceueHMsl, pACCTOSHUS U YIJIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 5 0




11 KJIACC

KonunuyectBo yacos DJIeKTPOHHbIE

HaumeHoBaHMe pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )

NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI
pecypchl

Tena BpameHus 12

O06BEMBI TET 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06061IeHKE, . |

CUCTEMAaTH3alMs 3HAaHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoibHbie
padoThbI

IIpakTH4eckue
padoTsI

Jlara
H3y4YeHUs

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE MOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
IIpaBuna n3o0pakeHus! Ha PUCYHKAX:
n300pakeHus MIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTpE3Ka

IlonsaTus: NEepeCCKaroImurecCs MmI0CKOCTH,
nepecCKaromuecd nmpdamasd 1 rmioCKOCTb

Tlonsarus: MEPECCKAOINECA IIIIOCKOCTH,
NnEpECCKaromuecsd nmpamasd 1 rmioCKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHue MHOTOTPAHHUKOB Ha
pHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HauanesHble cBeieHus 0 KyOe U mupamue,
uX pa3BEpTkU U Mojenu. CeueHus
MHOTOT'PaHHUKOB

HauaneHble cBeieHUs 0 KyOe U mupamu/e,
uX pa3BépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

Tlorgarue 00 akCMOMAaTHYECKOM
MIOCTPOECHUH CTEPEOMETPHUU: AKCUOMBI
CTEPCOMETPHUH U CJICICTBHUS U3 HUX




[TonsiTue 06 akCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CJICICTBUA U3 HUX

TToHsiTe 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

10

TlorgaTre 00 akCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUU U CIEICTBUS U3 HUX

11

B3anMHoOe pacronioskeHue MpsIMbIX B
MPOCTPAHCTBE: MIEPECEKAIOIINECS,
napaieJbHbIC U CKPEIMBAIOIIAECS]
MPSIMbIC

12

[TapannenbHOCTh MPAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: NapajlIeJIbHBIE IPSIMBIE B
MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX
IPSIMBIX

13

[TapannenbHOCTh OPSIMBIX U TUIOCKOCTEN B
npoctpanctse: [lapanienbHOCTh IPsAMO U
IJI0CKOCTH

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsiMbIMU B IIPOCTPAHCTBE

16

Yroa Mexay npsiMbIMU B TIPOCTPAHCTBE

17

[TapannenbHOCTh IIOCKOCTEM:
napaJijiesIbHbIe JI0OCKOCTU

18

CBoiicTBa napaJiIeJIbHBIX IUIOCKOCTEH

19

[pocreiitme nMpocTpaHCTBEHHBIE (PUTYPBI
Ha MJIOCKOCTH: TeTpa’ap, Kyo,




apaJuICJICITUIIC

20 [TocTpoenue ceuenunit

21 IlocTpoenue ceuenni
Kontponsnas padora no teme "[Ipsimble u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTh NMPSAMBIX U IUIOCKOCTEN"
[lepneHquKynsApHOCTH NPSIMOM U

23 IJIOCKOCTH: MEPIEHANKYIISPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsambie napaiebHbIe U
MEPIEeHIUKYIIIPHBIE K IIIOCKOCTH

25 [IpsimMble napaienbHble U
NEPIEHIUKYIIIPHBIE K IIIOCKOCTH

2% [Ipu3HaK NepneHUKyYIIPHOCTU IPIMOU U
IJI0CKOCTH

27 [Ipu3Hak neprneHANKYIIPHOCTH IPSIMOU U
IJIOCKOCTH

73 Teopema o mpsiMOil IepIIEHANKYISIPHOU
IJI0CKOCTH

29 Teopema o0 IpsIMOi EPIIEHAUKYIISIPHOU
IJIOCKOCTH

30 TeopeMa o npsiMON EPNEHANKYISAPHON
IJIOCKOCTH
[lepnieHauKyNsSIp ¥ HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IIIOCKOCTH

1 [lepnieHaUKYNAp U HAKIOHHBIE: PACCTOSTHUE

OT TOYKH 0 INIOCKOCTHU, paCCTOSAHHUEC OT




HpHMOﬁ J0 IINIOCKOCTH

[TeprieHAMKYISIp ¥ HAKJIOHHBIE: PACCTOSTHUE

33 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 70 IJIOCKOCTH
[lepnieHAUKyNSp M HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

35 VYTIuIbl B IPOCTPAHCTBE: YIOJ MEXIY
IIPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHBbIN yroj, JUHEHHBINA YO
JBYTPAHHOT'O yIJIa

37 JIByrpaHHBII yroJl, JMHEHHBIA yTrOJ
JBYTPAHHOTI'O yIJIa
[lepnieHIUKYISPHOCTD MIIOCKOCTEN:

38 MIPU3HAK NEPHEHANKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[lepnieHAUKYISIPHOCTD MIIOCKOCTEN:

39 MIPU3HAK NEPIECHINUKYJIIPHOCTH ABYX
IJIOCKOCTER
[lepneHguKyIsApHOCTD MJIOCKOCTEM:

40 MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IIJIOCKOCTEMN

41 TeopeMa o TpEX nepneHAUKYIApax

42 Teopema 0 TpEX MEepHNEeHANKYIIAPAx

43 Teopema o Tpéx nepneHAuKyIsIpax
KonTtponsHas paboTa o remam

44 "IlepnieHAUKYIAPHOCTD MPSIMBIX U

wiockocTed" ¥ "YTIbl MeXAY IPSIMBIMU U




IoCKOCTIMHA"

45

[loHsiTHE MHOTOIPAHHHUKA, OCHOBHBIE
3JIEMEHThI MHOTOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOI'OTpaHHUKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IPU3MBL; IIpsiMasi U HaKJIOHHAsI
pu3Mbl; OOKOBAs U TIOJTHASI TOBEPXHOCTh
MIPU3MBbI

47

[Tapannenenunen, NpsiMOYrOJIbHBII
MapaJiyiesenuIe] U ero CBOMCTBa

48

49

[Mupamupa: n-yronbHas nupammuaa, rpaHu v
OCHOBAaHME HPaMHUJIbI; OOKOBas U MOJTHAS
MIOBEPXHOCTh TUPAMHU/IbL; IPaBUIIbHAS U
yCeu€HHasl NUpaMuIa

[IpaBunbHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUIILHOTO MHOTOI'PAHHUKA; TPABUIIbHAS
Mpu3Ma U MpaBUjIbHAs MHPAMUA,
MpaBWJIbHAS TPEYrojibHas MUpaMuia u
MIPaBWIbHBIN TETpasap; Kyo

50

[IpencraBieHue o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTa’ap, 10ACKadIp U
HKOCAdIP.

51

CumMMeTpHsi B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, MIPSIMOH, TNIOCKOCTH.
DJIeMEHTBl CHMMETPHUH B TUpaMuax,
napaiesienuneaax, NpaBUIbHbIX
MHOTOTpPaHHUKAX




Brraucnenue 31eMEHTOB MHOT'OT'PaHHUKOB:

52 . 1
pEOpa, uaroHau, yribl
[Tnomane 6OKOBOM MOBEPXHOCTH U ITOJTHON
53 MMOBEPXHOCTH MPSIMON TIPU3MBI, TTOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MMOBEPXHOCTU MPSIMOUN TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTH MIPABIIILHOW MUPAMHUIBI, 1
TeopeMa O IO OOKOBOM TOBEPXHOCTH
YCEUEHHOU NMUPAMUIBI
55 Kontponbnas padoTa o teme |
"MHororpaHHuku"
56 [onsitue 06 00BEMeE 1
57 O0BbEM UpamMuIbI 1
58 O6bEM nupamMuIbl 1
59 O0BEM nupamMuIbl 1
60 O0BEM UpamMuIbI 1
61 O0BEM IPU3MBI 1
62 O0BEM IpU3MBI 1
63 OO0BEM TTPU3MBI 1
64 Kontponbnas padota o teme "OO0bEMBI 1
MHOTOI'paHHUKOB"
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITNS
65 3HaHuil. [loctpoeHue ceueHuii B 1
MHOTOTpaHHUKE
[ToBTOpeHme, 0600IIeHNE CUCTEMAaTH3AITNS
66 3HaHMUW. BeluncieHue pacCToOsHUN: MEXIY 1

ABYMA TOYKaMH, OT TOYKHU JO HpﬂMOﬁ, oT




TOYKH O IIJIOCKOCTHU, MECIKIY
CKpCIIUBAOIIHUMHUCS ITPAMBIMHA

67 Hrorosas koHTposibHas paboTa

IToBTOpenue, 0000IIEHNE CHCTEMATH3ALIUS
3HaHUH. BeluuciaeHue yrios: Mexny

68 CKPEIIMBAIOIIUMUCS TPSIMBIMH, MEXTY
MIPSIMOM U TUIOCKOCTbIO, IBYTPAHHBIX

YIJIOB, YIUVIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBo 9acoB

Bcero

KonTpoabHble
padoThI

IIpakTHYeckue
padoThI

Hara
H3Yy4eHH s

DJIeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: neHTp, paauyc, 1nameTp;
TUTONIATb TTIOBEPXHOCTH Chephl

BzaumHoe pacrnionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; mmomans chepbr

Nzo6pakenue cdepsl, mapa Ha
miockocT. CeyeHus mapa

Hunuuapuueckasi MOBEPXHOCTb,
oOpa3yromue HUIHHIPHIECKON
MMOBEPXHOCTH, OCh IIMJIMHIPUIECCKOMN
MMOBEPXHOCTH

[{wuHap: ocHOBaHUS U OOKOBaS
MOBEPXHOCTh, 00pa3yroias u oCh;
UIoIaas OOKOBOU M HOJHOM
MMOBEPXHOCTH

N3o6pakeHue MuIMHIpa HA TUIOCKOCTH.
Pa3BépTka unnunapa. CeueHus

HWIMHIPA (TUIOCKOCTHIO, apasuieIbHON
WJIU TICPIICHAUKYJISIPHON OCH ITUIUHAPA)

Konunueckas noBepXHOCTh, 00pa3yromiye
KOHUYECKOU MOBEPXHOCTHU, OCh U
BEpUIMHA KOHUYECKON OBEPXHOCTHU




KOHYCZ OCHOBAaHHC U BCPIIHNHA,

00pasyrolas ¥ 0Ch; IJIOIIA/Ib OOKOBOM 1

ITOJIHOW ITOBEPXHOCTHU

Yceu€HHblil KOHYC: 00pa3yrolye u
BBICOTA; OCHOBAHMUS M OOKOBas
HOBEPXHOCTh

10

N300pakeHre KOHyca Ha INIOCKOCTH.
Pa3péprka konyca. CeueHus KoHyca
(TII0CKOCTHI0, MAapalIeIbHON

OCHOBAHHIO, U IIIOCKOCTBIO, HpOXO,Z[SIIJ.ICfI

4yepe3 BEepIINHY)

11

KomOunanumst Ten BparieHus u
MHOTOI'PAaHHUKOB

12

MHOrorpasHHukK, OIUCAHHBIN OKOJIO
chepsr; chepa, BiMcaHHas B
MHOTOTPAHHUK WJIH B TEJIO BPAIICHUSA

13

INousarue 06 00séMe. OCHOBHEBIE
CBOICcTBa 00BEMOB TEN

14

O0béM UMIMHIpa, KOHYCa

15

O06béM mapa u WIoIaas chepbl

16

[TonoGHbIe TEa B IPOCTPAHCTBE.
CooTHOIIEHUS! MEXAY IUIOLAAIMU

MOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEI

17

Kontposnbnas pabota o temam "Tema
BpanieHus" u "O6bvembl Ten"

18

BeKTop Ha IJIOCKOCTHU U B TPOCTPAHCTBC

19

CnosxeHre U BEIYMTaHHUE BCKTOpPOB

20

YMHOKXEeHUE BEKTOpa Ha YUCIIO




21

Paznoxenue BexkTopa 1o tpém
HEKOMIUTaHapHbIM BekTopaM. [IpaBuito
napajuiesIienune1a

22

Perienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCHCTBUH C
BEKTOPAMHU

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopauHatel BeKTOpa.
IIpocTreiimne 3ajauu B KOOpAUHATaX

24

VYron mexnay Bekropamu. CKansipHOe
IIPOU3BEICHUE BEKTOPOB

25

Beruuncnenue yrios Mexy NpsSMbIMU U
IJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA MPH
peLIeHNH T€OMETPUIECKUX 3a1a4

27

KontponbHas pabota o teme "Bektopsl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 060061IeHNE U
cucrteMaTn3anys 3HaHuii. OCHOBHEIE
¢burypsl, pakTel, TEOPEMBbI Kypca
TUTAHUMETPHH

29

[ToBTOpeHwue, 06001IeHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIC
¢burypsl, pakTbl, TEOPEMBI Kypca
[JIAHUMETPUU

30

[ToBTOpeHwue, 060061mIeHNE U
cUCTeMaTH3allys 3HaHui. 3agaun
[UTAHUMETPUH U METOIbI X PEIICHHUS




[ToBTOpenue, 06001IeHNE U

31 cUCTeMaTHU3alys 3HaHui. 3agaun 1
TUTAHAMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpeHue, 06001IeHNE U

0 cuctemaTu3anus 3HaHuil. OCHOBHBIC 1
burypsl, GpaxTel, TEOPEMBbI Kypca
CTEPEOMETPUHN

33 HToroBast KOHTpOJIBHAs paboTa 1

34 [ToBTOpenue, o6o0IICHNE U |
cUCTeMaTH3allHs 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10 14

[NPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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