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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yuebHOTO Kypcea «I'eomeTpus» 6a30BOTO YPOBHS IS
oOyuaromuxcst 10 —11 kmaccoB paspabotaHa Ha ocHoBe DenepaabHOIO
rocyJapCcTBEHHOr0  00pa3oBaTEIbHOTO  CTaHAAapTa  CpPeJHEro  OOIIero
o0Opa3oBaHusi, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUH, MPEIbIBISIEMbIX
K MaTeMaTHYECKOMY OOpa30BaHUIO, W TPAAMUIIMA POCCHUHCKOTO 00pa3oBaHUS.

Peanuzanus IPOrpPaMMBbI oOecrieunBaeT OBJIaICHUE KJIFOYEBBIMU
KOMIIETEHIIUSIMU, COCTABJISIIOIIMMH OCHOBY JJIsl CAMOPA3BUTHUSI U HEPEPHIBHOTO
oOpazoBaHusl, LEJIOCTHOCTh 00IIEeKyIbTYPHOTO, JUYHOCTHOTO u

MO3HABATEJIbHOTO Pa3BUTHSI IMYHOCTH 00YUarOIIUXCS.
HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca T€OMETPUM Ha YPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsl 00YCJIOBJIEHA NMPAKTUYECKOW 3HAYMMOCTBIO METAlPEIMETHBIX U
OPEIMETHBIX PE3yJbTAaTOB OOyUEHHUs T€OMETPUHU B HANPABICHUU JINYHOCTHOTO
pa3BuTHs oOydarommxcsa, (OpMUPOBAHUS (PYHKIMOHAIBHOM MaTEMaTUYECKON
IPAMOTHOCTH, M3y4E€HHs JAPYrMX Y4YeOHbIX JUCHUIUIMH. Pa3Buthne 'y
oOy4Jaronmxcsi MPaBUIIbHBIX MPEACTABICHUN O CYHUIHOCTH M MPOMCXOKICHUU
reOMETPUUYECKUX AaOCTPAKIMM, COOTHOLIEHUH PpEATbHOIO M HJEaIbHOTO,
XapakTepe OTPaXECHUs MAaTeMaTHUYECKOW HAyKOW SABJICHUM U IPOLECCOB
peanbHOr0 MUpPa, MECTE T€OMETPHM B CUCTEME HAayK U POJIA MATEMAaTHYECKOTO
MOJEIIMPOBAaHUS B HAYYHOM [IO3HAHMM W B TMPAKTHKE CIOCOOCTBYET
(OpMUPOBAaHHIO HAYYHOIO MHPOBO33PEHUS Y4YAIllUXCs, a TaKXe KadyecTB
MBILUICHUS, HEOOXOJUMBIX JIJIs alalTallii B COBPEMEHHOM OOIIIECTRE.

['eomeTpus sBNIsI€TCS OJHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPETHETO
oOmero o0Opa3oBaHMs, TaK Kak OOeCleuMBaeT BO3MOKHOCTb H3Yy4Y€HHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOM HAlPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblUIEHUE, (OPMHUPYEMOE NPU U3YUYEHUU OOYUaIOLIUMUCS
MOHSATUMHBIX OCHOB TE€OMETPUM M TIOCTPOEHUM ILEMOYKH JIOTHYECKHUX
YTBEP)KJICHUNA B XOJI€ PELIECHUSI T€OMETPUUYECKUX 3a7ad, YMEHHE BBIJBUTATH U
OMpPOBEPraTh TMMOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPU PEIIEHUU 3ajad
€CTECTBEHHO-HAYYHOT'0 IIUKJIA, B YACTHOCTHU U3 Kypca (QU3HUKHU.

YMeHHne OpHEeHTHpPOBATHCA B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JIaCTAX AESATENbHOCTH YesoBeka. OpueHTalMs Yel0OBEeKa BO BPEMEHH



U TMPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €T0 COIMaIbHOrO ObITHS, (opma
OTPAKEHUSI OKPYkAIOIIETO MUPA, YCIOBUE YCIEUIHOTO MO3HAHUS U aKTUBHOIO
npeoOpa3zoBaHusi JAEHCTBUTENBHOCTH. OmepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSET pa3Hble BUIbI YYEOHOM M TPYAOBOU JEATEIHLHOCTH,
ABJISIETCSI OJJHUM U3 MPO(PECCHOHAIBHO BaXKHBIX KAauyecTB, MOATOMY aKTyajbHa
3amada (popMUpOBaHUS y OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBINIICHUS KaK
Pa3HOBUJHOCTU OOpPA3HOIO MBIIUICHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B
NOATOTOBKE K MPAKTUUECKOU JEATEIIBHOCTH 10 MHOTUM HAMPABJICHUSIM.
Llens ocBoeHUst mporpamMmbl yueOHOro kypca «I'eomerpus» Ha 0a30BOM
ypOBHE 00yueHus — 00I11e00pa3oBaTeibHOE U OOIIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst 4yepe3  oOecrnedyeHne BO3MOXKHOCTH — NPUOOpETeHHS |
WCMOJIb30BaHUSI CHUCTEMAaTHUYECKHX TE€OMETPUUYECKUX 3HAHWM W JICWCTBHM,
cnenu@UUHbIX ~ T€OMETPUH, BO3MOXKHOCTH  YCIHEHIHOTO  IPOJIOJDKEHUS
oOpa3oBaHMsl 1O CHEIUAIBHOCTAM, HE CBS3aHHBIM C  [PUKIATHBIM
HCTIOJIb30BaHUEM T'€OMETPHHU.
[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpPOBHE MpeIHA3HAYCHA st
oOyYarommxcsi  CpeIHEM  IIKOJIbI, HE  UCIHBITHIBABIIMX  3HAYUTEIBHBIX
3aTpy/IHEHU HAa YpOBHE OCHOBHOTO OOIIero oOpa3zoBaHus. Takum o0pazom,
oOyyaroruecsi Ha 6a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MaTeMaTUYeCKHe
YMEHHSI, CBSA3aHHbIC CO CIENM(PUKON reOMEeTpUr U HEOOXOAUMBIE JJIsl )KHU3HU B
COBpEMEHHOM o01iecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXKHOCTh H3YUYHUTh
reoMeTpuIo 0oJiee IIyOOKO, €Clid B JabHEHIIeM BO3HUKHET HEOOXOIUMOCTh B
Tr€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON JAESTEIHHOCTH.
JlocTikeHre TeM OCBOCHHUSI MPOrpaMMbl OOECIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHBIMU 3amayaMud OCBOEHHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisItOTCS:
- (opmupoBaHue NpenCTaBICHUS O TEOMETPUM KaK YacTU MHUPOBOU
KYJIbTYpPbl U OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUAPOM;

« (QopMupoBaHUE MPEJCTABICHUS O MHOTOTPaHHUKAX M TejaxX BpalleHUs
KaKk O BaXHEUIIMX MAaTEeMaTUYECKUX MOJEIAX, IMO3BOJISIOIIUX
OTUCBIBATh U U3y4aTh PA3HbIE SBJICHUS OKPYKAIOLIETO MUPA;

- (opmupoBaHue yMeHHsS paclo3HaBaTh Ha YEPTEXKaxX, MOJEIAX U B

pearbHOM MHPE MHOTOTPAHHUKHU U T€JIa BPAILCHHUS;

- OBJIAJICHME METOJaMHU  PEIICHWS 3ajJad Ha IIOCTPOCHHUS  Ha

M300paXeHUSX MPOCTPAHCTBEHHBIX (DUTYD;
« (opmupoBaHHEe yMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATUSIMH O
MHOTOTPAaHHHMKAaX U TeJlaX BPallleHUs! U UX OCHOBHBIMU CBOMCTBAaMU;

- OBJIQJICHHE QJITOPUTMAMHU PEUIEHUS OCHOBHBIX THUIIOB  3a]ay;

dbopMupoBaHUe€ YMEHHUS TPOBOJIUTH HECJIOXKHBIE JIOKa3aTeJbHbIC



paccyXJeHHus B XOJ€ pEUICHHs] CTEpPEOMETPUYECKHX 3a/lad U 3ajad C
MPAKTUUYECKUM COJICPKAHUEM;

+ pa3BUTHE  UHTEIUVICKTYyaJbHBIX W  TBOPUECKHX  CIIOCOOHOCTEH
oOydJaronuxcsi, MO3HABATEILHON AaKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIILICHUS;

- (opmupoBanme  (QYHKIMOHATBLHONW  TPAMOTHOCTH,  PEJICBAaHTHOM
reOMETPUM: YMEHHE pacrno3HaBaTh MPOSBICHUS TE€OMETPHUUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pPEAIbHBIX >KU3HEHHBIX
CUTYalMsIX U TIPU U3YyYEHUHU JAPYTUX Y4€OHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEl M 3aKOHOMEpPHOCTEH, (opmMymupoBaTh HX Ha S3bIKE
r€OMETPUM U CO3/[aBaTh TI'E€OMETPUYECKHE MOJENIH, MPUMEHAThH
OCBOGHHBI TEOMETPHUYECKUN ammaparT Mg pPemIeHUs MPaKTHKO-
OPUEHTHPOBAHHBIX  3aJad,  HUHTEPIPETHPOBaTH U  OLEHUBATh
[OJTyYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON 0COOEHHOCTHIO MPOTPAMMEI SIBIISIETCS BKIIIOUEHUE B KypC
CTEpEOMETpUU B Hauaje €ro Hu3Y4YCHHs 3a/Jay, pelIaeéMbIX Ha YpPOBHE
MHTYUTUBHOTO TIO3HAHMS, U OMNpPEAEIEHHBIM 00pa3oM OpraHHW30BaHHAs paboTa
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBILUIEHUS, CTUMYJIUPYET MPOTEKaHHE MHTYUTHUBHBIX MPOLIECCOB, MOTHUBHPYET
K JAJIBHENIIEMY U3YYEHUIO IIPEIMETA.

[Ipenmourenue oTnaéTCsl HATMAIHO-KOHCTPYKTUBHOMY METOAY OOYy4eHMS,
TO €CTb TEOPETUYECKHME 3HAHHUA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh
OPEeIMETHO-TIPAKTUYECKONH  JIeATEeIbHOCTU. Pa3BuTHE  MPOCTPAHCTBEHHBIX
IOPEICTABICHUN y Yy4YalluxXxcs B Kypce CTEpPEOMETpUU MPOBOIAUTCS 3a CYET
pelieHrss 3aJad Ha CO3/aHHe IMPOCTPAHCTBEHHBIX O0pa30oB H 33dad Ha
OTIEpUPOBAHUE MPOCTPAHCTBEHHBIMHU oOpa3amu. Cozmanue oOpa3a MPOBOIUTCS
C OIOPOM Ha HarJIAHOCTb, & ONIEPUPOBAHHE 00Pa30M — B YCIOBHSIX OTBJICUCHUS
OT HarJIITHOCTHU, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJIHOTO COACPKAHUSI.

OcHoOBHBIE coaepKaTeNnbHbIe TMHUU Kypca «I'eomerpun» B 10—11 knaccax:
«Mmuororpanaukn», «lIpsMple W IUIOCKOCTH B MNPOCTpPAHCTBE», «Tema
BpaimeHus», «BeKTopsl W KOOpAMHATHI B MpocTpaHcTBe». DdopmmpoBaHue
JIOTUYECKUX YMEHUHN pacnpeliesieTcss He TOJIBKO MO COJIEePKaTeNbHBIM JIMHUAM,
HO | TI0 rofaM oOy4YeHHUs Ha YPOBHE CpEHEro 00IIero o0pa3oBaHus.

Copepxxanne 00pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yJIbTaTaM
OCBOEHHUSI paboyeil mporpaMMbl, paclpenenEHHbIM IO TojJaM OO0y4YeHUs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOObl OBJIAJEHUE TE€OMETPUUECCKUMU
MOHSTUSIMA U HaBBIKAMHU OCYILECTBIISUIOCH MOCIIEI0BATENIbHO U MOCTYIATENbHO,
C COOJIOJIEHUEM TMPHUHIMIA MPEEeMCTBEHHOCTH, YTOOBbI HOBBIE 3HAHMS
BKIIOYAINCh B OOMNIYyIO  CHCTEMY TEOMETPHYECKHX  MPEACTaBICHUI



oOyJaromuxcsi, pacumpsas U yrayomsis e€, o0pa3ysa NpOYHbIE MHOXECTBEHHBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3zydenue reomerpun oTBOAUTCS 2 yaca B HeAento B 10 kimacce u 1 gac
B Henento B 11 kimacce, Bcero 3a jBa rojga o0ydenus - 102 yueOHbBIX Jaca.

COIEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA CcTepeoMeTpuH. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsIMBIX B TMPOCTPAHCTBE: NEPECEKAIOIIUECH,
MapaJUIeNIbHbIE W CKpEIIMBAaOIIMecs mpsamble. [lapauienbHOCTh MPSIMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B IPOCTPAHCTBE;
[IapaJUIEIbHOCTD TPEX MPAMBIX; MapaLIEIIbHOCTD MIPSAMON U IUIOCKOCTU. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMU; YrOJ MEXAYy IMPAMBIMA B MPOCTPAHCTBE.
[TapamyienbHOCTh  TIJIOCKOCTEM:  MApaJUICNIbHBIE  IUIOCKOCTH;  CBOMCTBA
napajieNibHbIX MIockocTed. [IpocTeiimme mnpocTpaHCTBeHHbIE (UTYpHI Ha
TUTIOCKOCTHU: TE€Tpa’ip, KyO, mapajuiejenune; mToCTPOCHUE CEUCHUH.

[lepnieHAUKYISAPHOCTD IPSMOU U INIOCKOCTH: NEPIECHANKYIISPHBIC TIPSMbIE
B MPOCTPAHCTBE, MPSAMbIEC MapajuICIbHBIE U MEPHEHIUKYISPHBIE K TJIOCKOCTH,
MPU3HAK TEPHNECHAUKYJIAPHOCTH NPSMOM M IUIOCKOCTH, TE€OpeEMa O MPSAMOM
MEPIEHANKYJIAPHON MUIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJI MEXIAY NPSMOU U
IUIOCKOCTBIO; JABYIPAHHBIM  Yroj, JIMHEWHBIM Yyrojl JIBYTPAHHOTO yIJia.
[lepneHaukynssp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHhEe OT TMPSMOWM JO0 TUIOCKOCTH, MPOEKIMS (PUTYyphl Ha TIOCKOCTb.
[lepneHaUKYASIPHOCTh TIJIOCKOCTEH: TNPU3HAK TMEPHEHIUKYISIPHOCTA JBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

[TonsiTHe  MHOrOrpaHHHMKA, OCHOBHBIE€ J3JIEMEHTHl MHOTOTPAHHUKA,
BBIITYKJIBIE M HEBBINYKJIbIE MHOTOIPAaHHUKH;, pPa3BEPTKA MHOTOTPAHHUKA.
[Ipusma: nN-yroiapHass Tpu3Ma; TCpaHU W OCHOBAHUSL MPU3MBI; MpsAMas U
HaKJIOHHAsT  MpU3MbI, OOKOBass W  TOJHAs  TOBEPXHOCTh  IPHU3MBI.
[Tapayutenenunien, NpsIMOYTOJIBHBIM — TMapajUleJeNUNE] W €ro  CBOMCTBA.
[Tupamuma: N-yroyipHas MUpamMuaa, TPaHd U OCHOBAHUE MUPAMUIbL, OOKOBas U



[IOJIHAsI TOBEPXHOCTh NUPAMHABI; MpaBUJIbHAs U YyCEYEHHAs NUpamMuia.
DOneMeHThl Npu3Mbl U OUpaMuabl. [IpaBHJIbHBIE MHOTOTPAHHUKH: TOHATHE
MIPaBUJILHOTO MHOTOTPAaHHUWKA; MpPaBWJIbHAA MPU3Ma U MpaBUJIbHAS NUPAMHUIA;
OpaBWIbHAs TpEyrojibHas NHMpaMuja W [PaBUIbHBIA TeTpa’ap; Kyo.
IIpeacraBneHre O NPAaBUIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, AOAEKa’aAp W
ukoca3p. CedeHus prU3Mbl U TUPAMUIBI.

CummeTpust B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, IPSIMOM,
IUIOCKOCTHA. ODJIEMEHTBl CUMMETPUM B IHPAMHJAX, M[apaulesICnIenax,
IPaBUJIbHBIX MHOTOI'PAaHHHKAX.

Bbruncnenue 351€MEHTOB MHOTOTPAHHUKOB: pé&Opa, AuaroHaiu, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOW IMOBEPXHOCTH MPSMOM MPU3MBL,
IJIOIIAJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MHPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOW MHPaMUbI,
TeopemMa O Iulomand yced€HHod mupamuabl. [lonsarue o6 o0BEMe. OOBEM
MMpPaMUbl, TPU3MBI.

[logoOHbie Tena B mnpocTpaHcTBe. COOTHOIIEHHUS MEXIAY IUIOMIAIsIMU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TEN.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pPE3yNbTAaThl OCBOCHMSI MPOTPaMMbl y4yeOHOIro TMpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paknanckoe BoclMTAHUE:

C(OPMHUPOBAHHOCTHIO  TPAXKIAHCKONW TMO3UIIMM  OOYYarOMIETOCs  Kak
AKTUBHOT'O M OTBETCTBEHHOT'O WJIEHA POCCHUMCKOIrO OOIIECTBa, MPeACTaBICHUEM
0 MaTeMaTUYeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD,
ABJICHUM, TpPOLENyp TpaxAaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U Tp.),
YMEHHUEM B3aUMOIECHUCTBOBATH C COMAIIBHBIMU MHCTUTYTAMU B COOTBETCTBUHU C
X QYHKIIUSMU U HA3HAUYCHUEM.

ITaTpuoTnyeckoe BoCIUTAHHE:

c(hOPMHUPOBAHHOCTBIO ~ POCCUMCKOM  TpaXKJaHCKOM  UJECHTUYHOCTH,
YBAXXEHHUS K MTPOLUIOMY U HACTOSIIEMY POCCHMCKON MaTeMaTUKHU, HEHHOCTHBIM
OTHOLIEHHEM K JOCTHXKEHUAM POCCUMCKHMX MATEMAaTUKOB U POCCHMCKOU
MAaTEMATUYECKON IIKOJbI, K HCHOJIB30BAaHUID JTUX JOCTMIKEHUHM B JIPYrUX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, OTHUYECKOTO TIOBEICHUS,



CBSI3aHHOTO C NPAaKTHYECKUM MPUMEHEHUEM JIOCTIKEHUH HayKh W
NEATEeNIbHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAaJa B TOCTPOCHHE
YCTOWYMBOTO OyIyIIETO.

JcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIIOUAs 3CTETHUKY MaTeMaTHYCCKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ady, pELICHN, paccyXIEHUN;
BOCIIPUMMYMBOCTBIO K MAaTeMaTUYECKUMM  acClEeKTaM pPas3jIu4HbIX BHUJOB
UCKYCCTBA.

DusuyecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO YMEHHUSI TPUMEHITh MaTEMaTUYECKHUE 3HaHUS B
HMHTEpecax 3J0pOBOro u 0Oe3omacHoro oOpa3a JKH3HH, OTBETCTBEHHOIO
OTHOIIEHUS K CBOEMY 3JI0POBBIO (3I0pOBOE THTaHUE, COATAHCHPOBAHHBINA
PEXKUM 3aHATUI U OTAbIXA, PEryJispHas ¢uznueckas akTUBHOCTD); (HU3HUUECKOTO
COBEPIIIEHCTBOBAHMS, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeSATETHLHOCTHIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHUEM IIEHHOCTH TPYAOTIO0HS; HHTEPECOM K
paznuyHbiM  chepaM  NpodhecCUOHATBHOM  JESTETbHOCTH, CBS3aHHBIM C
MaTEeMaTUKOU U €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymieit mpodeccud U peaan30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC IJIAHBL;
FOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTU4eCcKoMy OOpa3oBaHUIO W
caM000pa30BaHUIO HAa TMPOTSHKEHUH BCEHM >KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTUIO B PEIICHUU MTPAKTUYECKUX 3aJ1a4 MaTEMaTUYECKOM HApaBJICHHOCTH.

JKOJI0rnYecKoe BOCIMTAHHE:

c(hOPMHPOBAHHOCTHIO IKOJOTUYECKON KYJNBTYPhI, TOHUMAHUEM BIIUSHUS
COIMATBHO-DKOHOMHYECKUX ~ TIPOIIECCOB HA  COCTOSIHUE TPUPOAHOM W
COIIMAJIBHOW Cpelbl, OCO3HAHMEM TJ00ATBHOTO XapakTepa HSKOJIOTHYECKUX
npo0sieM; OpUeHTaluel Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUN JIJIST PEIICHUS
3a/1a4 B 00JIACTH OKPYKAIOIIEH CPeJibl, TFIAHUPOBAHKS ITOCTYITKOB M OTICHKH UX
BO3MOYKHBIX TTOCJICICTBHM JIJISI OKPYXKAIOMIEH CPEJIbl.

IleHHOCTH HAYYHOTO MIO3HAHMS:

c(hOpMHPOBAHHOCTHIO MUPOBO33pPEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY VYpPOBHIO pa3BUTHUS HAyKM U OOIIECTBEHHOW MpPaKTUKH,
MOHMMaHUEM MaTeMaTHYEeCKOW HAyKH Kak Cephbl YeTIOBEUCCKOMN EeATeILHOCTH,
ATAmoB €€ pa3BUTHSA M 3HAYMMOCTH JUTSI Pa3BUTHS IUBUIM3AIMN; OBJIAJCHHEM
SI3BIKOM MATEMAaTUKH U MAaTeMAaTHYECKOW KyJIbTYpOW KaK CPEIICTBOM MO3HAHUS
MHpa; TOTOBHOCTBHIO OCYIIECTBJISATh TPOSKTHYIO W  HCCIEI0BATEIBCKYIO
NeSTETLHOCTh UHINBUIYAIBHO U B TPYIITIE.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHUS MPOTPAMMBI YIEOHOTO TIpeIMeTa
«MaremaTuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OClCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsIMU, YHUBEPCATbHBIMU Pe2YIAMUBHIMU OeUCTNEUAMUL.

1)  Vnusepcanvhvie no3nasamenvhnwle  Oelicmeus,  0becnequgarom
Gopmuposanue 0a308blX KOSHUMUBHBIX NPOYECcO8 00yHaruwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYJHCAlowe20  Mupa,  NpuMeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jiornyeckue AecTBHA:

*  BBIABJISTH u XapaKkTepru30BaTh CYIIIECTBEHHbIC MIPU3HAKH
MaTeMaTUYECKUX OOBEKTOB, MOHSATUM, OTHOUIEHUU MEXAY MOHSITUSIMU,
bopMyIUpOBaTH omnpeaeIeHUs TTOHSITUI; yCTaHaBJIMBATh

CYLIECTBEHHBIN NMPU3HAK KJIaCCU(PHUKAIUMU, OCHOBAHUS JUIsI 0000IIECHUS
Y CpaBHEHUs1, KpUTEPHUH MPOBOJAUMOTO AHAIIN3A;

« BOCIpPUHUMATH, (OpMyIUpOBaTH U MPeOOPA3OBBIBATH CYKICHUS:
yTBEpAUTENIbHbIE U OTpULIATEIbHbIC, €JUHUYHbIE, YaCTHBIE U OOIIUE;
YCIIOBHBIE;

* BBIBIKATH ~MAaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3HM WU
MpOTUBOpEYHUs] B (PakTax, JAHHBIX, HAOMIOJECHUAX M YTBEPKICHUSX;
npejjiaraTb  KpUTEpUM ISl BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUN;

« JieNaTh BBIBOJbI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX U
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;

- TMPOBOJUTH  CAMOCTOSITEIBHO  JOKa3aTeIbCTBA  MaTeMaTHYECKUX
YTBEPXKACHUM  (MpssMble ©U  OT  MPOTHUBHOIO),  BBICTPAWBATH
apryMeHTaluIo, IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh
COOCTBEHHBIE CYKJCHUS U BHIBOJIbI;

-+ BBIOMpATh CHOCOO pelieHus y4eOHOM 3amauu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEIIEHUSA, BbIOMpaTh HamOoJee MNOAXOIAUMN C Y4ETOM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

* HWCIOJNB30BaTh  BOINPOCHl KaK  MCCIECIOBATEIbCKHUA  HMHCTPYMEHT
no3HaHusA; (OopMyJIUPOBATH BOMPOCH], (PUKCUPYIOUIUE MPOTUBOPEUHUE,
npo0ieMy, yCTaHAaBIMBATh KICKOMOE U JaHHOE, (OpMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHUE;

* IPOBOJUTH  CAMOCTOSITENBHO  CIUIAHUPOBAHHBIM  3KCIEPHMEHT,
UCCJIEIOBAHUE MO YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYecKOro



00bEKTa, SBJIICHMS, NPOLIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00bEKTaMH, SIBICHUSAMHU, IPOLIECCaAMU;

CaMOCTOSATENbHO  (OPMYIHpPOBAaTh OOOOIICHUS ¥  BBIBOJBI IO
pe3ynbTaTaM NpPOBENEHHOIO HAOIIOJEHUS, UCCIEIOBAHUS, OLEHUBATDH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BIBOJOB U 0000IIECHNUI;
MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCA, a TaK¥KE BBIJBUIaTh
MPENOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH 1€(PUINTHI HTHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX Ul OTBETA
Ha BOIIPOC U JJIs PELICHMS 3a]1a4H;

BbIOMpaTh HMHPOPMAIMI0 W3 HCTOYHUKOB  PA3NUYHBIX  THIIOB,
aHAJIU3UPOBATh, CUCTEMaTU3HPOBATH U UHTEPIPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;
CTPYKTYpUpPOBaTh HH(MOPMALIMIO, MPEACTaBIATh €€ B PA3NIUYHBIX
(opMax, MILTIOCTPUPOBATH TpaUUIECKH;

OLICHUBATh  HAAEKHOCTh  HMHPOPMALMM 1O  CAMOCTOSITEIBHO
c(hOpMyYITUPOBAHHBIM KPUTEPUSIM.

2) Yuusepcanvuvie KoMMyHuUKamuemvle Oelicmeus, 00ecnevusarom
CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OVUATOUWUXCSL.
Oo0menne:

BOCIIPUHUMATh H (HOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBHH C
YCIOBUSIMU W LEISIMH OOIIEHHUS; SICHO, TOYHO, IPAaMOTHO BBIPaKaTh
CBOIO TOYKY 3pEHHMS B YCTHBIX U THCbMEHHBIX TEKCTaX, JaBaTh
NOSICHEHUSI N0 XOJy pEeIlIeHus 3ajaud, KOMMEHTHUPOBATh IOJY4YECHHBIH
pe3ynbTar;

B XoJle¢ OoOCYXIEeHMs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMou
TEMBI, IPOOJIEMBI, PEIIaeMOM 3a/lauM, BHICKA3bIBATh UJIE€U, HalleJICHHbIE
Ha TOUCK PELIEHHS; CONOCTaBISATH CBOU CYXKICHHUS C CYXKICHUSIMH
APYTUX YYaCTHUKOB Juajora, oOHapyXHBaTh pa3jinude M CXOJCTBO
MO3ULIUNA; B KOPPEKTHOM (hopme (opMyaupoBaTh pa3HOIIAcHs, CBOU
BO3PaKCHUS;

OPEICTaBIATh  pe3yJibTaThl  peUIeHHs  3ajaud, HKCIEPHUMEHTa,
UCCJICIOBAHUS, TIPOEKTa; CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C Y4€TOM 3aJad TMpe3eHTAllMl W O0COOEHHOCTEH
ayJTUTOPHH.

CoTpyaHu4ecTBoO:

IIOHMMAaTh W WCIOJB30BaThb  IPEUMYIIECTBA  KOMAaHIHOM U
WHJUBUyaIbHOW Pa0OTHI TIPU PEIICHUH YYEOHBIX 3a/ay; MPUHUMATH
1eJIb  COBMECTHOM  JESITEIbHOCTH, IUIAHUPOBATH  OPraHU3alHIO



3)

COBMECTHOM paboOThI, pacmupenesTh BUIbI padOT, TOTOBAPUBATHCA,
oOCy)XmaTh TpoIecc U pe3yiabTaT paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIFOICH;
y4acTBOBaTh B TPYyNmHoBbIX ¢opmax paboThl (0OCyxaeHus, OOMEH
MHEHUH, «MO3TOBbIE IITYpPMb» W HWHBIEC); BBIIOJHITH CBOIO YacTh
paboThl W KOOPAWHHPOBATH CBOM JCUCTBUS C JPYTUMH UICHAMHU
KOMaH/IbI; OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT TIO
KpUTEpUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICUCTBHSI.
Yuusepcanonuvie  pezynamuenvle  Oelicmeus,  0becneuusarom

¢opMup06aHue CMbBICII06bIX YCNMAHOBOK U IHCUZHEHHBIX HABBLIKOB IUYHOCMU .
CaMoopraHn3aunﬂ:

COCTaBJIATh IJIaH, AJITOPUTM PEIICHUS 33a]]a4ul, BEIOUpATh CII0CO0
pElIeHUs ¢ YYETOM UMEIOLINXCSA PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApI'yMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuii ¢ yaéToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMU TIO3HABATEIBHON peduieKCUM KaK OCO3HAHUS
COBEpIIAEMbIX  JICUCTBUH U  MBICIMUTENIBHBIX  IPOIECCOB,  HX
pe3yNbTaToOB; BIJIAJETh CIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJIA
poliecca U pe3yibTaTa PEUICHU MATEMAaTUYECKON 3a1a4H;

OpEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPH PELICHUH
3a/1aud, BHOCUTHb KOPPEKTUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENBCTB,  JaHHBIX, HAWJEHHBIX  OIIUOOK,  BBISBICHHBIX
TPYAHOCTEN;

OIICHHBATh COOTBETCTBHUE pE3yJibTaTa I U YCJIOBHUSIM, OOBICHSTH
NPUYUHBI JOCTUKEHUS WU HENOCTUKEHUS PE3yJIbTaTOB JEATEIIbHOCTH,
HaXOJUTh OIKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh MOHATUAMHU: TOUYKA, IPsIMas, INIOCKOCTb.
[IprMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS U3 HHUX IPU PEIICHUU

IreOMCTPHUUICCKUX 3a71ay.
OHCpI/IpOBaTB MOHATHUAMU:. MAPAJUICIIBHOCTD W THCPIHCHAUKYIIAPHOCTD

MPSAMBIX U TIIOCKOCTEM.
KnaccudummpoBats B3auMHOE PaCIONIOKEHUE MPSAMBIX U TIJIOCKOCTEH B
IPOCTPAHCTBE.



OnepupoBarh MNOHATHUAMM: ABYTPAHHBIM YroJj, TPaHU JBYI'PAaHHOIO YIJa,
pebpo ABYTpaHHOTO YIJIa; JIMHEWHBIM yroyl ABYTPAHHOTO YIJia; TpajycHas Mepa
JIBYTPAHHOTO yIJia.

OnepupoBarh NOHATUSAMHU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, IPABUJIBHBI MHOTOT'PAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbBI MHOTOIPAHHUKOB (IMHpaMua; IMpU3Ma,
MPSIMOYTOJIBHBIN Mapaieenume, Ky0).

KnaccupunupoBaT  MHOTOIpAaHHUKHM, BbIOMpass ~ OCHOBAaHHSA IS
KJacCU(pUKauU (BBIIYKJIBIE M HEBBINYKJIBIE MHOTOIPAHHUKH; IPaBUJIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeNICIUIEAb] ).

OnepupoBatb HNOHATUSMU: ceKyuias IJIOCKOCTb, CEUCHHE
MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO]I CIIEIOB.

Crpouth ce4yeHHUST MHOTOTPaHHUKOB METOJOM  CJENOB, BBINOJIHATH
(BBIHOCHBIE) IJIOCKME YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUA
CBEpXY, COOKY, CHU3Y.

Pewmate 3aaun Ha HaXOXKJIEHUE T'€OMETPUYECKUX BEJIIMYMH MO 00paslam
WIHM aJrOpuTMaM, PUMEHSISI U3BECTHBIE AaHATUTUYECKUE METO/IBI P PELICHUN
CTaHAAPTHBIX MAaTE€MaTHYECKMX 33Ja4 Ha BBIYMCIICHHE DPACCTOSHUN MEXIy
IBYMSl TOYKaMH, OT TOYKH 1O MPSIMOW, OT TOYKM JO IUIOCKOCTH, MEXKITY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaXOXXIEHHE I€OMETPUUECKUX BEJIMYMH IO oOpa3uam
WIHM aNropuTMaM, MPUMEHSISI U3BECTHBIE AaHATUTUYECKUE METO/IbI IPU PELICHUN
CTaHAAPTHBIX MAaTEMaTUYECKUX 3aJad Ha BBIUMCIEHUE YIJOB MEXKIY
CKpPEUIMBAIOIIMMHUCS TPSIMBIMH, MEXIy HPSIMOM M TIUJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boruncnsate 00BbEMBI U TIIOIIAIU TOBEPXHOCTEN MHOTOIPaHHUKOB (MpU3Ma,
nupaMyja) ¢ TpUMEHEHHueM (GOopMyJ; BBIUUCIATH COOTHOILEHUS MEXIY
MJIOIIASIMU TOBEPXHOCTEHN, 00BEMAaMU MOTOOHBIX MHOTOI'PAHHUKOB.

OnepupoBarh MOHATUSMU: CUMMETPUS B TPOCTPAHCTBE; LEHTP, OChb U
MJIOCKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HH(MOPMALHIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUrypax, MPEeACTABICHHYIO Ha YepTeKax
U PUCYHKaX.

[IpumensaTy reomerpuueckue (akTbl s PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEIIOoJIaralolluX HECKOJBKO IIAaroB pEHIEHUs, €CIH  YCIOBHS
NPUMEHEHHUS 3aJIaHbl B IBHOM (opMe.

[IpumeHsaTs MpoOCTEUIIME MNPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1ay.



IIprBOoaNUTH NpHUMEpPBI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE U
KWU3HU, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMydYeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PEajIbHbIE
CUTyallUM M IPUMEHATh HM3YYEHHBIE IIOHATUSA B IPOLIECCE IOMCKA PELICHUs
MaTeMaTHYeCKu C(HOPMYIMPOBAHHONW MPOOJIEMBbI, MOJEINPOBATH pPEAJIbHBIE
CUTyallUn Ha A3bIKE T'E€OMETPUHU, HCCIEAOBATH IIOCTPOCHHBIE MOJEIH C
HCIOJIb30BaHUEM T'€OMETPHUYECKUX TOHATUHA U TEOpeM, ammapara aiareOpsl;
pemiaTh NMPAKTHYECKUE 3a7a4M, CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX
BEJINYMH.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
(uugposbIe)
o0pa3oBaTeIbLHbI
e pecypchl

N2 HaumeHoBanue
n/ Ppa3iesioB H TeM Bcer Kourpouabnbl IIpakTHyeckn
n MPOrpaMMbl 0 e padoThbl e padoThbl

Beenenue B
CTEPEOMETPHUIO
IIpsimMble 1
IJIOCKOCTH B
MIPOCTPAHCTBE.
[TapamiensHOCTH
MPSIMBIX U
IJIOCKOCTEN

12 1

[lepnenauKyISIpHOCT

3 b IPSIMBIX U 12
IUIOCKOCTER

Vel MeXIDy

4 PSIMBIMU U 10 1
IUIOCKOCTSIMU

5 MHororpanHuku 11 1

O06BEMBI
MHOTOTPaHHHKOB
IToBTOpEHME:

7 CEUEHUs, PACCTOSIHUS 4 1

Y yTJIBI
OBUIEE KOJIMYECTBO
YACOB IIO 68 5 0
I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne KoauuecTBO 9acoB

Tema ypoka Bce KonTpoabH
ro ble padoThbI

IIpakTnyec
KHe padoThl

Jara
U3y4eH
usi

DJIeKTPOHHbIE
uudgposbie
oOpa3oBareJib
HbI€ pecypchbl

OcHOBHBIE

MOHSTHS
CTepEeOMETPHU:

TOYKa, NpsiMas,
IIJIOCKOCTB,
MIPOCTPAHCTBO.
[IpaBuina

n300pakeHUs Ha 1
PUCYHKaX:
n300pakeHUs
IUIOCKOCTEH,
napajvieIbHbIX
MIPSIMBIX
(oTpe3koB),
CepeIUHbBI OTPE3Ka
[TousTHs:
MepeCeKaArOIINeCs
MIJIOCKOCTH,
MepeCceKaroInecs
npsimMast u
TIJIOCKOCTh
[TousTHs:
MepeceKaroIInecs
TIJIOCKOCTH,
MepeCceKaAroINecs
npsimMast u
MIJIOCKOCTh

3HAKOMCTBO C
MHOTOTpaHHUKaMH

, N300pakeHne
MHOT'OTPaHHUKOB 1
Ha PUCYHKaxX, Ha
MIPOEKIIMOHHBIX
gepTekax

Hauvansueie 1




CBEJICHUS O KyOe u
MUpaMHJIe, HX
Pa3BEPTKHU U
monenn. CeueHust
MHOTOTPaHHUKOB

HavannHpie
CBEJIEHUS O KyOe U
UpaMuIe, uX
pa3BEPTKU U
mogemu. CeueHus
MHOTOTPaHHUKOB
[Tousitue 00
AKCHOMATUYECKOM
MTOCTPOCHUHU
CTEPEOMETPHU:
AKCHOMBI
CTEPEOMETPHUU U
CIEICTBUS U3 HUX
[lonstue 06
AKCHOMATHYECKOM
MMOCTPOCHHUH
CTCPEOMETPHH:
AKCHOMBI
CTEPEOMETPHUU U
CIEICTBUS U3 HUX

ITousatue 06
AKCHOMAaTUYECKOM
MOCTPOCHHUH
CTEPCOMETPHH:
AKCHUOMBI
CTEPEOMETPUH U
CHEACTBHS U3 HUX

10

[ToustHe 00
AKCHOMATHYECKOM
MOCTPOCHHUH
CTEPCOMETPHH:
AKCHUOMBI
CTEPEOMETPUH U
CHEACTBHS U3 HUX

11

Bzaumnoe
pacIoIokKEHNE
MPSIMBIX B
MIPOCTPAHCTBE:
MEePECEKAIOIINECH,




12

13

14

rapajuieIbHbIE U
CKpEIIMBAIOIINECS
psIMbIE
[TapamnenpHOCTH
MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
napajuieibHble
MpsIMbIE B
MIPOCTPAHCTBE;
napajuieIbHOCTh
TPEX MPSMBIX
[TapannenpHOCTH
MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
[TapannensHOCTH
MpSAMON 1
TIJIOCKOCTH
Yol ¢
COHAINPABJICHHBIMU
CTOpOHAMU

15

Yron mexny
MPSMBIMH B
MPOCTPAHCTBE

16

17

Yron mexny
MPSIMBIMU B
MPOCTPAHCTBE
[TapannenpHOCTH
IUIOCKOCTEI:
napajJieiabHble
IUIOCKOCTH

18

19

CaoiicTBa
napasiebHbIX
IIJIOCKOCTEN
[Ipocreitmme
MPOCTPAHCTBEHHBI
e purypsl Ha
TUIOCKOCTH:
TeTpa’p, Kyo,
napaiesienure|

20
21

ITocTpoenue
CEUYCHUI
[TocTpoenne




ceueHuu

22

23

KoHntposbHas
pabota mo Teme
"[Ipsimble u
IJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannensHOCTH
MPSAMBIX U
mIocKkocTein”
[lepnenqukynspHo
CTb IIPSIMOM U
IJIOCKOCTH:
NEPIEHIUKYIISPHBI
€ IpsIMBbIE B
MIPOCTPAHCTBE

24

25

[Ipsimble
napajuieJIbHbIE U
NepHEHIUKYISIPHBI
€ K IJIOCKOCTH
[IpsimMbre
IapajuieIbHbIE U
NIEPIEH UK YIISIPHBI
€ K IJIOCKOCTH

26

27

IIpuznak
HIEPIEHIUKYIIPHO
CTH IIPSIMOMU U
IIJIOCKOCTH
[Ipu3nak
MEPIEHUKYISIPHO
CTH IIPSIMOU U
IIJIOCKOCTH

28

29

30

Teopema o npsamon
MIEPIEHIUKYIIPHO 1
1 IIJIOCKOCTH

Teopema o npsamon
MEPIEHUKYISIPHO 1
1 IIJIOCKOCTH

Teopema o npsmon
NEPIEHIUKYIIPHO 1
1 IIJIOCKOCTH

31

[epnienaukynsip u
HaKJIOHHBIE!
paccTosiHue OT
TOYKH J10




32

33

34

35

IJIOCKOCTH,
paccTosiHue OT
IpsIMOH 10
IIJIOCKOCTH
[lepnenpukymsap u
HAKJIOHHBIE:
paccTosiHuE OT
TOYKH 10
IJIOCKOCTH,
paccTosiHue OT
IpsIMOH 10
IJIOCKOCTH
[lepnenpukynsp u
HAaKJIOHHBIE:
paccTosiHue OT
TOYKH J10
IJIOCKOCTH,
paccTosiHue OT
IpsIMOH 10
IIJI0OCKOCTH
[lepnenpukymnsap u
HAaKJIOHHBIE:
paccTosiHue OT
TOYKH J10
IJIOCKOCTH,
paccTostHUE OT
psIMOM 10
IJI0OCKOCTH
Vsl B
IIPOCTPAHCTBE:
YTOJl MEXIY
psIMOM U
IIJIOCKOCTBIO

36

37

JIByrpaHHBIN yroJl,
JINHENHBIN yron
JBYTPAHHOI'O yria
JIByrpaHHBIN yroil,
JIMHENHBIN yron
JBYTPAHHOI'O yria

38

[lepnenaukynspHo
CTb MJIOCKOCTEH:
MPU3HAK
MepHEHIUKYISIPHO
CTH IBYX




IJIOCKOCTEN

39

[IepnenquKkynspHo
CTh INTIOCKOCTEIA:
MPU3HAK
MEePIEHIUKYISIPHO
CTH JIBYX
IUIOCKOCTEH

40

[TepnienaukymnsipHO
CTh IUIOCKOCTEH:
MIPU3HAK
MEePHEHIUKYISIPHO
CTH JBYX
IUIOCKOCTEH

41

Teopema o Tpéx
MEepHEHIUKYISIpax

42

Teopema o Tpéx
MEepHEHIUKYISIpax

43

44

45

46

Teopema o Tpéx
MepIEeHIUKYIIApax
KoHntposbHas
pabota mo Temam
"[lepneHIuKyISIpH
OCTb MPAMBIX U
IJI0CKOCTER" U
"Vl MeXIY
MPSIMBIMU U
miockocTsaMu"
[TonsiTne
MHOTOTpaHHUKA,
OCHOBHBIE
AJIEMEHTBI
MHOT'OTPaHHUKA,
BBIITYKJIbIE U
HEBBIITYKJIbIE
MHOTOTPaHHUKH,
pa3BEpTKa
MHOTOTpaHHUKA
[Ipu3ma: n-
yrojibHasi Ipu3Ma;
IpaHu U
OCHOBaHUS 1
MIPU3MBL; IpsiMas U
HaKJIOHHAs

MIPU3MBbI; OOKOBast




47

Y TIOJIHAst
IIOBEPXHOCTh
IIPU3MBI
[Tapamtenenunen,
IIPSIMOYTOJIBHBIN
napajuiejienunes u
€ro CBOMCTBA

48

49

[Mupamuga: n-
YroJIbHAs
IMpamMuJia, FpaHu
U OCHOBaHUE
MIMpaMHU/JIbI;
O0KOBas U MOJTHAs
IIOBEPXHOCTh
IIUPaMHU/JIbI;
IIpaBWIbHAS U
yceyEHHast
nupamuia
[IpaBunpHbIE
MHOT'OTpPaHHUKHU:
MIOHSTHE
IIPaBUJIbLHOTO
MHOI'OTpaHHUKA;
IIpaBUJIbHAS
pu3Ma u
IIpaBUJIbHAS
Upamma;
MpaBUJIbHAS
TpeyroyibHas
nupamuzia u
MIPaBUJIbHBIN
TeTpa’ip; Kyo

50

IIpencrasnenue o
IIPaBUIIbHBIX
MHOTI'OTPaHHUKAX:
OKTa’Ip,
JNOJEKadp U
MKOCadIp.

51

Cummerpus B
MIPOCTPAHCTBE:
CUMMETpPUS
OTHOCHUTEJBHO
TOYKH, IIPSIMOH,
IUIOCKOCTH.




OEeMEHTBI
CUMMETPHUH B
nupaMuIax,
napajuiejenumnesaa
X, PaBUJIbHBIX
MHOT'OTPaHHUKAX

52

53

Beruucnenue

3JICMEHTOB
MHOT'OTPaHHUKOB: 1
pEOpa, muaroHanu,

YTJIbI

[Tnomans 60KOBOI
MMOBEPXHOCTU U

IIOJIHOM

MTOBEPXHOCTH

MPSAMOU IPU3MBI,
IUIOLIAb 1
OCHOBaHHM,

Teopema o

OOKOBOI

MMOBEPXHOCTHU

IIPSIMOM IIPU3MBI

54

ITnowane OOKOBOM
MMOBEPXHOCTH U
MTOBEPXHOCTH
[IPaBUIILHON

MU PAMH/IBI,
Teopema o
IUIomaa OOKOBOH
MMOBEPXHOCTH
YCEYEHHOMU

MU PAMHU/TBI

55

56
57

KonTponbHas

pabota mo Teme 1
"MHororpaHHuKu"
[TonsTue 06

[EEN

o0BEMeE
O6bEM upaMuIbl

58

O0BEM TUpaMUIBI

59

O0BEM TUpaMUTIBI

60

O0BEM TUpaMUIBI

61

O0BEM npU3MBI

62
63

O0BEM npu3MBbI

I

O06BbEM pU3MBI




64

65

66

KonTposnbhas
pabota mo Teme
"O0BEMBI
MHOIOTpaHHUKOB"
[ToBTOpEHME,
000011EHNE
cucTeMaTu3anus
3HAHUM.
[Toctpoenue
CEYEHUIl B
MHOT'OTPaHHUKE
[ToBTOpEHME,
00001menune
cucTeMaTu3anus
3HAHUM.
Beruucnenue
pacCTOSHUM:
MEXIy IBYMs
TOYKaMH, OT TOUKH
JI0 IPSIMOM, OT
TOYKH JI0
TIJIOCKOCTH, MEXKTY
CKpELIMBAIOIIUMHUC
sl IPSAMBIMU

67

68

Htorosas
KOHTpPOJIbHAS
paborta
[ToBTOpEHUE,
000011IcHHE
CHCTEeMaTH3aIus
3HAHUI.
Brruncienue
YTJIOB: MEXIY
CKPEILIHBAOIIMMUC
S IPSIMBIMU,
MEXIy NPSMOU U
IUIOCKOCTBIO,
JIBYTPAHHBIX
YIJIOB, YIJIOB
MEXKTY
IIOCKOCTSIMU

OBILIEE
KOJIMYECTBO
YACOB 10

68




I[TPOIT'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



