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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
TOCY/IapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa CPEAHEro 00Iero o0pa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JJII CaMOpPa3BUTHs M HENPEPHIBHOIO 00pa3oBaHUS,
LEJTOCTHOCTh OONIEKYIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTUYECKOM 3HAYMMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUM O CYIIHOCTH M MPOMCXOKJICHUM T€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMaTUYECKOTr0 MOJAEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllMXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECIEeYMBAET BO3MOXKHOCTh H3yUEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€¢ pEILIEHUS Te€OMETPUYECKUX 3a7ay, YMEHHUE BBIJIBUTaTh U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA INPU PEIICHWH 3a7a4 €CTECTBEHHO-

HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeNbHOCTH 4YenoBeka. OpueHTamus 4elloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUIbl Y4EOHOH U TPYHOBOM JESATEIBHOCTH,




SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEILHOCTH 10 MHOTUM HAIPABICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypOBHE 00yudeHus — o00Ieo0pa3oBaTeibHOE W OOLIEKYJIbTYpPHOE pPa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIEeOMETPUUECKUX 3HAaHUW U JEHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEHN IIKOJIBI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYIHEHUI
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO Oojee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM
KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;
dbopMHpoBaHUE TIPEACTABICHUS] O MHOTOTPAHHMKAX M TeJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;
dbopMHpoBaHHEe yMEHHUS pAaClO3HABaTh Ha YepTeXkKax, MOJEIIX U B
pealbHOM MUpPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

OBJIaJICHUE METOJIaMU PEIICHUS 3a7ad Ha MOCTPOSHHUS Ha M300PaKCHUSIX
POCTPAHCTBEHHBIX (PUTYD;

dbopMHpOBaHWE YMEHHSI ONEPUPOBATH OCHOBHBIMH IOHSATHSMH O
MHOTOTPaHHHUKAX ¥ TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;
OBJIAJICHWE  QITOPUTMAaMM  PEIICHHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

pa3BUTHE  WHTEJUICKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,




e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEANBHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMyIupoBaTh HX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATH MMOJTYYECHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
UHTYWUTHUBHOTO MO3HAHUS, M ONPEeAeIEHHBIM 00pa3oM opraHuzoBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME€  MPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  OIEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE cojepxaTenbHble JIUHUKM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEHEro 00IIero ooOpa3oBaHusI.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYNATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpum oTBoauTcs 2 4aca B Henenro B 10 knacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.




COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuyielbHble W CKpeumuBaromuecs mnpsMele. [lapamienbHOCTs NOPSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
MEPIEHIUKYJIAPHOW MIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM H
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCT  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas

pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbI; OOKOBas U

MIOJIHAs IIOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MIPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupamupma: N-yroinpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI;, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIBI; IPABUIIbLHAS U
yCeu€HHasg MNupaMuaa. OJEMEHTbl TMpu3Mbl W nupamMuiabl. [IpaBuiibHBIE
MHOTOTPaHHHUKHU: TOHSATHE MPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
MpaBUJIbHAS TNHPAMUJA; NPaBWIbHAs TPEYrojbHAs NUPAMHUAA W MPABUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.




Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.




INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITCS:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXIAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M TIpP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHUEM JTyXOBHBIX LIEHHOCTEM POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHHUSA, OSTUYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MTPAKTUYECKUM MPUMEHCHHEM JOCTKEHUN HAYKH M ACATEIHPHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOWYHUBOTO OYAYIIIETO.

JcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIIOYas JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

C()OPMUPOBAHHOCTHIO YMEHMsI TNPUMEHATH MaTeMaTHUYEeCKUE 3HaHUs B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nYecKoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHON
NEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,




TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEeMAaTHICCKOW HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCEHCHHE MAaTeMAaTHUCCKUX 3HAHWK JJI pEIICHUs 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH ¥  OOIICCTBCHHOHW MPAaKTHUKH, MOHHUMAaHHUEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIISITH TPOCKTHYIO M HCCIEIOBATECIBCKYIO ACSITEIHHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  noznasamenvuvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yHarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOUIEHWUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpAUTENbHbIE W OTpHUIIATENIbHBIC, €IUHUYHBIC, YacTHbIC U OOIIuE;
YCIIOBHBIE;

BBIABJIATD MaTCMAaTH4YCCKHUC 3aKOHOMCPHOCTH, B3aNMMOCBA3HU u
IIPpOTUBOPCYHUA B (I)aKTaX, JaHHBIX, Ha6J'IIOI[eHI/I$IX U  YTBCPIKACHUAX,




npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
MIPOBOIUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CY>KJICHUS U BBIBOJBL;

BBIOMpaTh CIOCOO pelieHusT y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBarebckue AeiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK HCCJIENOBATEIHLCKUI MHCTPYMEHT MO3HAHUS;

dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHAaBIMBaTh HCKOMOE€ M  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;
IPOBONUTH CaMOCTOSITENTEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABIIATH JACPHUIUTHI HHPOPMAIIMH, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC W IS PEIICHUS 3a]1a4H;
BbIOMpaTh ~ WMHGOPMAIMI0 W3  MCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUIOB U (hOPM IMPEICTABICHHS,
CTPYKTYpPUPOBaTh WHPOPMAITHIO, TIPEJCTABIATE €€ B Pa3IMIHBIX PopMax,
WJUTIOCTPUPOBATH Tpadruecku;
OLICHUBATh HaIEKHOCTD uH(bOpMaIun 1o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCSL.
OO0menue:




e BOCHpUHUMATL H (OPMYJIHPOBATh CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMHU M IEJISIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX W IMHUCHMEHHBIX TEKCTaX, JIaBaTh IMOSICHCHHS IO
XOJy pPelICHUs 3aa4n, KOMMEHTHPOBATh IMOTYYCHHBIN pPe3y/bTarT;

B X0/ 00CYKICHHS 3a7aBaTh BOMPOCHI 10 CYIECTBY 00CYKIAaeMON TEMBI,
IpoOJIEeMBbI, peracMoi 3aJ1a4uM, BICKA3bIBaTh MJICH, HAIICIICHHBIC HA ITOUCK
pCIIICHUS; COIMOCTABIIATH CBOM CYXICHHUS C CYXICHUSIMH JIPYTHX
YYaCTHUKOB JHAaliora, OOHApyKMBaTh pa3IddMe M CXOJCTBO IO3MIIUI; B
KOPPEKTHOM popme PopMyIUpOBaTH Pa3HOIIIACHS, CBOM BO3PAKCHHUS,
IPEICTaBIATh  PE3yJNbTaThl  pEIICHWS  3aJadyd,  JKCIIEpUMEHTa,
UCCIICIOBAHMsI,  IPOEKTAa,  CAMOCTOSTECILHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YYETOM 3aJ1a4 MPE3CHTAIIUN U OCOOSHHOCTEH ay TUTOPHH.

CoTpyaHu4vecTBo:

e IIOHMMAThb H  HWCIOJB30BaTh  INPEUMYIICCTBA  KOMAaHJHOH U
WHIMBHUIYAJIbHON paOOThI MMPU PEIICHUH YICOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOH JCSATEIBLHOCTH, IUIAHHUPOBATh OPTraHHU3AIMI0 COBMECTHOM
paboTHI, pacrpeesaTh BUABI padOT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yJbTaT padboThl; 0000MaTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIIOBBIX (hopMax paboThl (00CykIeHHsI, 0OMEH MHCHHUIH,
«MO3TOBBIC IITYPMB» W WHBIC); BBINOJHIATH CBOIO 4YacTh pPabOTBI M
KOOPJAMHHPOBATh CBOW JICHCTBUSA C JPYTHMH WICHAMH KOMaH/IBI;
OIICHMBATh Ka4eCTBO CBOCTO BKJaja B OOIIMI IPOIYKT IO KPUTCPHUSIM,
c(hOpMYIUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHS.

3) Vuusepcanvnvie  pecynamueHble Oeticmaus, obecneyusaiom

Gdopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

e COCTaBJIATH IJIaH, AJITOPUTM PEILICHUS 3aa41, BEIOMPATH CITOCO0 PEIICHHMS

C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,

apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI C y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMU TIO3HABATENBHON pediIeKCuH KaK OCO3HAHMS
COBEPILIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

NpEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MpPH PEIICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;




e OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM U CJEACTBUS M3 HUX MPU PEUICHUHU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMM: JIBYTPAHHBIA YToJl, TPaHU [BYIPAHHOTO YIJIa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJABI MHOTOTPAaHHUKOB (MHUpamMuaa; MpuU3Ma,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpasl ~ OCHOBaHHUS  JJIs
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUA MEXAY IABYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPSIMOH M  IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.




Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HaKTbl Uil PEUIEHUs CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1ay.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUYECKUX BEJIMYHH.




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Bgenenue B CTCPpCOMETPULIO

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.
[TapanienbHOCTh NPSIMBIX U IJIIOCKOCTEH

[lepneHUKyYISIPHOCTD MPSAMBIX U
IJIOCKOCTEN

Vbl MCKAY NPAMBIMHA U IINIOCKOCTIAMU

MHororpanHuku

OOBEMBI MHOTOTPaHHUKOB

[ToBTOpEHME: CEUEHUs], pACCTOSHUS U YIJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/  Tema ypoka
n

KoaunuecTBO 4acoB

KounTtpousn
HbIE
padoThI

Bce
ro

IIpakTHyec
KHe
padoThI

Jara
U3y4eH
U

DJIeKTPOHHBI
e uupposbIe

o0pa3oBareJib
HbIE pecypchbl

OcHoOBHBIE
TTOHSITHS
CTepEeOMETPHUHU:
TOUKa, Mpsimas,
IJIOCKOCT,
MIPOCTPAHCTRO.
[IpaBuina
M300paKeHUs Ha

PHUCYHKaX:
HN300paXKeHUS

IUIOCKOCTEH,
napajuieIbHbIX
MIPSMBIX
(oTpe3koB),
CepeIUHbI
oTpe3Ka

ITonsTus:
IepeCEeKarIIUeCcs
MJIOCKOCTH,
MepeceKarnmecs
npsMasi u
IUIOCKOCTh

ITonsTus:
IEepeCEeKarIInecs
IUIOCKOCTH,
MepeceKarnmecs
npsMasi u
IUIOCKOCTh

3HaKOMCTBO ¢
MHOTI'OrpaHHUKamM
U, n300pakeHue
MHOT'OrpaHHUKOB
Ha pUCYHKax, Ha
MPOEKIIMOHHBIX
gepTexax

Hauanbnsie
CBEJIEHUS O KyOe




U TIMpamMue, ux
pa3BEPTKU U

monenu. CeueHus
MHOTOT'PAaHHUKOB

HauannHbie

CBEICHHS O KyOe

U IUpAMUJE, UX
pa3BEPTKU U
monenu. CeyeHus
MHOTOT'PAaHHUKOB

ITousitue 06
AKCHOMAaTHYECKO
M IIOCTPOCHUHU
CTEPEOMETPHHU:
AKCHOMBI
CTEPEOMETPUU U
CJICOCTBUA N3 HUX

[TonstHe 00
AKCHOMAaTHYECKO
M IIOCTPOCHUHU
CTCPEOMETPHH:
AKCHOMBI
CTEPEOMETPUU U
CIEICTBUS U3 HUX

[ToustHe 00
AKCHOMAaTHYECKO
M IIOCTPOEHUU
CTEPCOMETPHH:
AKCHUOMBI
CTEPEOMETPUH U
CHEACTBHS U3 HUX

Ilousitue 06
aKCHOMaTHUUYECKO
M IIOCTPOEHUU
CTepEOMETPUH:
AKCHOMBI
CTepEeOMETPUU U
CIEICTBUS U3 HUX

Bzanmuoe
pacIoIOKEHNE
MPSIMBIX B
MPOCTPAHCTBE:
MEPECEKAOIINECS,
rapajuieyIbHbIE U




CKPEIIUBAIOIIHNEC
s IpsIMbIE

[TapannenpsHOCTH
MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
napajuieibHble
MpsIMBbIE B
MIPOCTPAHCTBE;
MapajuieJIbHOCTh
TPEX MPAMBIX
[TapannensHOCTH
MPSAMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
[TapannenpsHOCTH
psIMOM U
MIJIOCKOCTH
Vsl ¢
COHAIPABJICHHBIM
Y CTOpOHAMU

Yron mexny
MPSMBIMH B
MIPOCTPAHCTBE

Yron mexny
MPSIMBIMH B
IIPOCTPAHCTBE

[TapannenpHOCTH
IUIOCKOCTEI:
napajuieibHbIe
IUIOCKOCTH

CaoiicTBa
MapasieabHbIX
IJIOCKOCTEN

IIpocreiimue
IIPOCTPAHCTBEHHBI
e purypsl Ha
MJIOCKOCTH:
TeTpa’ap, Kyo,
napasuiesienunesa

ITocTpoenue
CEYECHMI

ITocTpoenue
CEUYCHUI




KoHnTponbHas

pabora 1o Teme
"IIpsimble u
IJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenpsHOCTH
MPSMBIX U
I10cKoCTeN"
[Tepnienaukynsipu
OCTb MPAMOU U
IJIOCKOCTH:
MepHeHUKYISIPH
b€ MPSMBIC B
MIPOCTPAHCTBE

[Ipsimble
IapajuiIeIbHbIE U
NEPIEHUKYISIPH
BIE€ K IUIOCKOCTH
[Ipsimble
napajuieJIbHbIE U
MEpIEHIUKYISIPH
BIE€ K IUIOCKOCTH
IIpuznak
MIEPIICHAUKYISIPH
OCTH NPSAMOU U
IIJIOCKOCTH

IIpusnax
MEepIEHIUKYIISPH
OCTH NPSAMOU U
IIJIOCKOCTH

Teopema o
psAMON
NIEPIEHIUKYIIIPH
O IIOCKOCTH

Teopema o
IpsAMOI
NIEPIEHIUKYIIIPH
O IIOCKOCTH

Teopema o
psAMOI
NepHeHIUKYISIPH
Ol MJIOCKOCTH

[lepnenaukynsp u
HAaKJIOHHBIE:




paccTostHUE OT
TOYKH JI0
IUIOCKOCTH,
paccTostHUE OT
NpAMOM 10
IUIOCKOCTH
[Tepnenukymnsap u
HaKJIOHHEIE:
paccTostHUE OT
TOYKH JI0
IUIOCKOCTH,
paccTostHuE OT
IpsIMOH 10
IUIOCKOCTH

[lepnennukynsp u
HaKJIOHHBIE:
paccTostHUE OT
TOYKH JI0
IUIOCKOCTH,
paccTosIHUE OT
NpSMOM 10
IUIOCKOCTH

[lepnenaukymnsap u
HAaKJIOHHBIE:
paccTostHUE OT
TOYKHU 10
IIJIOCKOCTH,
paccTostHUE OT

psIMOH 10

IIIIOCKOCTH

VYrusl B
IIPOCTPAHCTBE:
YTOJl MEXIY
MpsIMOM U
IJIOCKOCTBIO
JIByrpaHHbI1i
yroJ1, INHEWHBIN
yroi
JBYTPAHHOI'O yria
JIByrpaHHbIi
yroJ1, INHEWHBIN

yroa
JIBYTPAaHHOT'O yIJia

[lepnenqukynsapa




OCTb TJIOCKOCTEM:
MIPU3HAK
MEepIEHUKYISIPH
OCTH JIBYX
IJIOCKOCTEH
IlepnenquKymnspH
OCTb INIOCKOCTEH:
MIPU3HAK
MEepIEHIUKYISIPH
OCTH JIBYX
IJIOCKOCTEMN
[Tepnienaukynsipu
OCTb IJIOCKOCTEH:
MIPU3HAK
MepHEHIUKYISIPH
OCTH JIBYX
IJIOCKOCTEMN
Teopema o Tpéx
MEepHEHIUKYISIpax

Teopema o Tpéx
IEPIEHINKYIApaX

Teopema o Tpéx
MEPIEHINKYIApaX

KonTponbHas
pabota mo Temam
"[lepnienuKynsip

HOCTB TIPSIMBIX U
IUIOCKOCTEl" 1
"Vl MeXIY
MPSMBIMA U
IIOCKOCTSIMH"

[TonsaTne
MHOI'OTPaHHUKA,
OCHOBHBIE
3JIEMEHTHI
MHOI'OTPaHHUKA,
BBIITYKJIBIE U
HEBBIITYKJIBbIE
MHOT'OTPaHHUKH;
pa3BépTKa
MHOT'OTPaHHHUKA
IIpusma: n-
yroJibHasi IpU3Ma;
IpaHu "




OCHOBaHUSA
IIPU3MBI; IIpsAMast
Y HAKJIOHHAas
MIpU3MbI; OOKOBast
U TIOJIHAs
IIOBEPXHOCTH
IIPU3MBI

[Tapannenenunen,
MPSAMOYTOJIbHBIN
napajuieJeuIe;|
U €TI0 CBOMCTBa
[Mupamupga: n-
yroJibHas
upamMuia, TpaHu
M OCHOBaHUE
MUPaAMU/IBI,
OOKOBast ¥ IOJIHAs
MMOBEPXHOCTH
MUPaAMU/IBI,
MpaBUIbHAS U
ycey€HHast
nupamMuaa

[IpaBunpHbIE
MHOT'OTPAHHUKH:
MIOHATHE
IIPaBHJIBHOTO
MHOT'OTPaHHHKA;
IIpaBUJIbHAS
MIpU3Ma U
MIpaBUJIbHAS
MIApaMUJIA;
MIpaBUJIbHAS
TpEyrojabHas
nupamMuzia u
MPaBUIbHBII
TeTpa’Ip; Kyo

[IpencraBnenue o
IIPaBUJIbHBIX
MHOI'OTPaHHUKAX:
OKTasp,
JNOJEKa’ap U
UKOCasIp.

Cummerpus B

IIPOCTPAHCTBE:




CUMMETpUS
OTHOCHUTEJIBLHO
TOYKH, IPSIMOH,
IIOCKOCTH.
OEeMEHTBI
CUMMETPHUH B
nupaMuIax,
napajuiesenumneaa
X, PAaBUJIbHBIX
MHOT'OTpaHHUKAX

Breraucnenue
3JIEMECHTOB
MHOFOFpaHHI/IKOBZ
p&opa,
JMAroOHaJu, YIJibl

ILnomans
OOKOBOI
MMOBEPXHOCTHU U
MTOJIHOM
MOBEPXHOCTU
MPSAMOU TIPU3MBI,
IUIOIIAAb
OCHOBaHH,
Teopema o
OOKOBOM
MMOBEPXHOCTH
MIPSIMOM TIPU3MBI
IInomane
OOKOBOM
MMOBEPXHOCTHU U
MMOBEPXHOCTH
IIPaBUIILHON
MMUPaAMU/IBI,
Teopema o
TJTOIIAU
OOKOBOM
MMOBEPXHOCTHU
YCEUEHHOU
MTAPaAMU/TBI

KonTponsHas
pabota o Teme
"MHOrorpaHHMKu

ITonsaTue 00




00BEME

O06BEM TUpaMuIbI

O0BEM nupamMubl

O0BEM nupamMuIsI

O06BEM TUpaMuIBI

O0BEM pU3MBI

O06BEM IPU3MBI

O0BEM npu3MBI

KonTposbnas
pabora 1o Teme
"O6bEMBI
MHOTOTpaHHHUKOB"

IToBTOpEHME,
000011IEHNE
CHCTEeMAaTH3alHs
3HaHUM.
ITocTpoenne
CCUCHHI B
MHOTOTPaHHUKE

IToBTOpEHME,
000011IEHNE
cucreMaTu3anus
3HaHUMU.
Brruucnenune
PACCTOSTHUI:
MEXKY ABYMS
TOYKaMH, OT
TOYKHU 10 NPSAMOH,
OT TOYKH 110
IIJIOCKOCTH,
MEKITY
CKpEUIUBAIOIIHAMHU
Cs IPSMBIMU

HNrorosas
KOHTPOJIbHASI
paborta

[ToBTOpEHME,
00001IeHHE
CHCTeMaTHu3aIus
3HAHWH.
Brramcnenne
YIJIOB: MEXKY
CKPEIIUBAOIINMA




CA IPSIMBIMU,

MEXKy TIPSMON U

IJIOCKOCTBIO,
JBYTPaHHBIX
yTJIOB, YIJIOB
MEXITY
IIJIOCKOCTSIMU
OBILEE
KOJIMYECTBO
YACOBIIO
[TPOT'PAMME




