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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMU OCHOBY JUJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO PAa3BUTHS
JUIHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHUS T€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOKJIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHUH pPeaJbHOT0 M HACaTbHOTO, XapakTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA MW TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllUXCsl, a TaKKe KauyeCTB MBIIUJICHUS, HEOOXOAMMBIX JUIsl aJanTaliid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUTIIMH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YUYEHHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH TIETIOYKU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad4 e€CTECTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NAcCTSIX AESITeTbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4E€OHOM U TPYIOBON NE€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HaIIPaBJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUs |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CTEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyJaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM H HEOOXOAMMBIC ISl JKU3HH B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETpPHIO Ooee
rIyOOKO, €cii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI TMPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHSA Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHue yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh F'€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHn30BaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a HPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpasHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEP)KATEeNbHbIM JIMHUSIM, HO M MO ToJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacOpenel€éHHbIM [0 rojaaM oOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIBHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNH O0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpum orBoautcs 2 yaca B Henemo 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

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTs NpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TPSAMbIE B IPOCTPAHCTBE;
[ApAJUIETIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY NpSIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTtei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienunea; IOCTPOCHUE CEUEHUH.

[lepneHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MOpsiMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEM: TNPU3HAK  NEPHNEHIUMKYJSIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepneHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: N-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
IOJIHAsA IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. l[lupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg MnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs MUpPaMUJIa; MNpPaBUIbHAS TPEYroJibHasE MHUpaMUAa M TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMuAax, Mapauielienunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Brruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/IbI, TPU3MBI.

[TomoGubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON TMOBEepXHOCTU. LlwnmMHIp: OcHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHUE U BepilnHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Chepa u map: neHTp, paauyc, ITUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnosioxxeHue cepbl U MI0CKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
JI011a/1b ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanun Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
IPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miaomaab chepsl.

[Togo6ueie Tenma B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIOIMIAISIMHA
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenus mwmMHApa (MapauiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapajuieIbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTH U B mpocTpancTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznokeHne BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyronpHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaJasipHOE NPOU3BEICHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOEHHSI IPOrpamMMbl y4eOHOTO NpeIMeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, pelIeHnH, paccy X IEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATH MaTeMaTHYeCKHUE 3HaHUS B
MHTEpecax 30pOBOro M 6e30MmacHoro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ TMUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
paznuuHbM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOD
Oynymedr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEeMAaTHICCKOW HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTeMAaTHUCCKUX 3HAHWHM Ui pEIICHUs 3a1ad B
00JIACTH OKPY’)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH ¥  OOIICCTBCHHOHW MPAaKTUKH, [OHHUMAaHHUEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEYECKOW JMeATEIBHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs [HMBHIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIICCTBIIATh INPOCKTHYI0 M HCCIICIOBATEIBCKYIO JEITCIbHOCTD
WHWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcarvnvie  noznasamenvhvie  Oeticmeus, — 0Oecnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA  OKPYHCAIOUie20  Mupa;,  NpuMeHeHue  J10SUYecKUXx,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MTPU3HAKA MATEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTpEeNCeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpaTh croco0 pemnieHuss ydyeOHOM 3amaunm (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTHBOpEUYUE, MNpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPAa3BUTHUE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Yuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0wmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHA C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB Juajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 11EJb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacnpenesTh BUAI padoT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JIEUCTBUS C JPYTUMHU UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pecynamuenoie oeticmausl, obecneuusarom

G opmuposaHnue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMM II03HABATEJIBHOW peduiekcun Kak OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPHU PEIICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS DPE3YNbTAaTOB AECATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX MPU PEHICHUU
r€OMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U IEPIICHIUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudpumnmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJis
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaljiesIeUueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3aaun Ha HaXOXKJICHUE TEOMETPUICCKUX BEIIMUUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCICHUE PACCTOSIHUNA MEXIY IABYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Peratp 3a1aun Ha HaXOXKACHHE TEOMETPUUECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bobruncnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMuja) C TpuMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTrh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (UTYPBI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIAraroiuX HECKOIbKO IIAr0oB PEIICHMS], ECIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TE€OMETPUHU, WCCIENOBATh IIOCTPOEHHBIE MOJEIHA C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHJPUYECKAss MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTH,
o0pa3ymoiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacnosiokeHue chepol U MI0CKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaembie (QUTYpsl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MPeoOpa3oBbIBaTh HMHGPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSMU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIAraroluX HECKOIbKO IIArOB PEIICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemiate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu alifOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedlIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA HA IPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJIECIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, arnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUYECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne HaumeHoBaHue pa3iesioB M TeM

KoanyecTBo 4acosB

o/ OpPOrpaMMBI Beero KonTposabHbie
padoThbI
1 BBeneHue B cTepeoMeTpuio 10 1
5 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE. 12 1
[TapanienbHOCTh IPSIMBIX U TIJIOCKOCTEH
3 HepneH):[mfynﬂpHOCTb MPSIMBIX U 12
MJIOCKOCTEH
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10
) MHororpaHHuKu 11
6 OO6BEMBI MHOTOTPaHHUKOB 9
7 [ToBTOpEHME: CeueHUs, PACCTOSHUS U YTJIbI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5

11 KUIACC

HanmeHoBaHMe pa3eioB U TeM

KoJsnuyecTBo 4acoB

Ne ni/m KonTtpoabHubie
NMPOrpaMMel Bcero paGoThi
Tena Bpamenus 12
OO6bEMBI TEN 5
BekTopsl 1 KOOpIMHATHI B TPOCTPAHCTBE 10

4 [ToBTOpenue, 06001IEHNE, . 1

cucTeMaTHh3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
o KoaunuecTBo
Tema ypoxka 4acoB
n/n

OCHOBHBIE TIOHSTHS CTEPEOMETPHUH: TOUKA, MPSMasi, INTIOCKOCTD,

1 npoctpancTBo. [IpaBuia n300pakeHrst Ha PUCYHKAX: U300paKEHHS 1
IJIOCKOCTEH, MapalljIeIbHbIX MPSIMBIX (OTPE3KOB), CEpEAHBI OTPE3Ka

5 [TonsTHs: Mepecekaronecs MIOCKOCTH, MepeCeKaroNTuecs mpsamas u 1
IUIOCKOCTh

3 [TonsTHS: MepeceKaronrecs MIOCKOCTH, TIEPECEKAIOIINEecs IpsMast U 1
IJIOCKOCTh

4 3HAKOMCTBO C MHOTOTpaHHHUKaMH, U300paKeHHe MHOTOTPAaHHUKOB Ha 1
PUCYHKAX, Ha MPOCKIIMOHHBIX YePTEIKAX

5 HavaneHbie cBeieHus 0 KyOe U mupamujie, X pa3BEPTKU U MOJEIH. 1
CeueHrss MHOTOTPAaHHUKOB

6 HavanbsHbie cBeieHUs 0 KyOe U TUpaMHJIe, UX Pa3BEPTKH U MOJICIH. 1
CeueHMsI MHOTOTPaHHUKOB

7 [TonsTHE 00 AKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: 1
AKCHOMBI CTEPEOMETPHUH U CIICACTBHS M3 HAX

3 [TonsTHE 06 aKCHOMAaTUYECKOM TTOCTPOCHUU CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX

9 [TonsITHE 00 AKCHOMATUYECKOM TTOCTPOCHUU CTEPEOMETPHUU: 1
aAKCHOMBI CTEPEOMETPHUH U CIICACTBHS M3 HAX

10 [TonsTHE 06 aKCHOMAaTUYECKOM TOCTPOCHUHU CTEPEOMETPHUU: 1
aAKCHOMBI CTEPEOMETPHUH U CIICACTBHS M3 HAX

1 BsaumHoe pacnonoxeHne NpsSMbIX B IPOCTPAHCTBE: 1
nepeceKaroImecs, napauieabHbIe U CKPEIIMBAIOIINECS PSIMbIE
[TapamiensHOCTh IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE:!

12 napajuieNIbHbIC MPSAMBIC B TPOCTPAHCTBE; MAPAJUICITLHOCTD TPEX 1
MIPSIMBIX

13 [MapaniensHOCTh MPSMBIX U IIOCKOCTEH B IPOCTPAHCTBRE:! 1
[TapannensHOCTh NPSIMOM U TIJIOCKOCTH

14 VYTl ¢ COHanpaBIeHHBIMU CTOPOHAMU 1

15 Yron Mexay NpsMbIMU B IPOCTPAHCTBE 1

16 VYron Mexay npsMbIMU B TPOCTPAHCTBE 1

17 [TapannensHOCTh TUIOCKOCTEH: MapajuiebHbIE TUIOCKOCTH 1

18 CBoiicTBa napamieNbHbIX MIOCKOCTEH 1

19 [Ipocreiimme mpocTpaHCTBEHHBIE PUTYPHI HA TIIIOCKOCTH: TETPAdID, 1




KyO, mapaienenumne;

20 [TocTpoenue ceueHunit

21 IToctpoenue ceuenuit

22 TpumecTpoBas KOHTposbHas paboTa Nel

93 [leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: TIEPIICHANKYISIPHBIE 1
MpsiMbl€ B IPOCTPAHCTBE

24 [IpsiMble mapauienTbHbIC U MEPIICHINKYISPHBIE K TUIOCKOCTH 1

25 [Ipsimble napasuienbHbIe U HEPIIEHINKYISPHBIE K IUIOCKOCTH 1

26 [Ipu3Hak neprneHuKyJISpHOCTH MPSIMON U TUIOCKOCTH 1

27 [Ipu3HaK nepneHANKYIIPHOCTH IPSIMOM U TUTIOCKOCTH 1

28 Teopema o npsiMoii TEPIECHINKYISPHOM MIIOCKOCTH 1

29 Teopema o npsAMOil mepreHANKYAIPHON TUIOCKOCTH 1

30 Teopema o psMOi IEPIICHAUKYISIPHON TUIOCKOCTH 1

31 [lepnieHIUKYNSIp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKHU 0 TIIOCKOCTH, 1
paccTosiHue OT MPSIMOM J0 TUIOCKOCTH

39 [leprieHAMKYIAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, 1
paccTosiHue OT MPSIMOM J0 TUIOCKOCTH

33 [eprieHAMKYIIAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, 1
paccTostHAe OT MPSMOM 10 TNIOCKOCTH

34 [lepnieHIUKYNSIp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKHU JI0 TIIOCKOCTH, 1
paccTosiHue OT MPSIMOM J0 TUIOCKOCTH

35 VYTIBI B MPOCTPAHCTBE: YTOJI MEXY IPSIMOH U TUIOCKOCTHIO

BYI'PaHHBIN yTOJI, JUHEWHBIA YIOJl JBYTPAHHOTO yIJia
36 ,
BYI'PaHHBIN YIOJI, JMHEWHBIA YroJl AIBYTPAaHHOIO yrja

37 ,

38 [TeprieHIUKYISIPHOCTD IJIOCKOCTEH: TIPU3HAK MEPIIECHANKYITPHOCTH 1
JIBYX TIJIOCKOCTEH

39 [lepnieHIUKYISIPHOCTD MIOCKOCTEN: MPU3HAK MEePIEHANKYIIPHOCTH 1
JIBYX TIJIOCKOCTEH

40 [TeprieHIUKYISIPHOCTD IJIOCKOCTEH: TIPU3HAK MEPIIECHANKYITPHOCTH 1
JIBYX INIOCKOCTEMN

41 Teopema o Tpéx nepneHAUKYISIPax 1

42 Teopema o Tpéx nepneHAUKYISIpax 1

43 Teopema o TpEX mepneHIUKYISIpax 1

44 TpumectpoBast KOHTpOIbHAs paboTta Ne2 1
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC DJIEMEHTHI MHOTOTPAaHHUKA,

45 BBIITYKJIbIE U HEBBINTYKJIBIE MHOTOTPAHHUKH; Pa3BEPTKA 1

YK YK ;

MHOTOTpaHHHUKA

46 [Tpu3ma: N-yronbHas mpu3Ma; TpaHU ¥ OCHOBAHUSI IPU3MBI; IpsIMasi U 1

HAKJIOHHAsA IMMPHU3MBI; 0OKOBasI U IOoJIHAsA MMOBEPXHOCTH IPU3MBI




47 [Tapamtenenunen, NpsAMOYTOIbHBIN apaJUICIICIIAIIE] U €r0 CBOMCTBA 1
[Mupamuna: N-yronbHas nupamMuaa, TpaHd U OCHOBAHKE TUPAMU/IBI;

48 O0KOBas U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U 1
ycedy€HHas nupamuaa
[IpaBuiibHBIE MHOTOTPAHHUKH: TOHSTHE MPABUIBHOTO

49 MHOTOTpaHHMKA; IPAaBUJIbHAS IPU3Ma U MIPaBUIIbHAS TUPAMUIA; 1
MpaBWJIbHAS TPEYTOJIbHAS MUpaMUa U MPaBUWIbHBIN TeTpadap; Kyo

50 [IpencraBnenue o MpaBUIBHBIX MHOTOTPAHHHUKAX: OKTAIP, 1
JOJEKadIP U UKOCAIP.
CumMMeTpHs B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEILHO TOUKH,

o1 MPSIMOM, TVIOCKOCTH. DJIEMEHTBI CAMMETPUU B TUpaMUax, 1
napaiesienune1ax, IpaBUIbHBIX MHOTOIPaHHUKAX

52 Brruncnenue 3J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMArOHAIH, YTIIbI 1
[Inouranb 60K0BOM MOBEPXHOCTHU U MOJTHOM OBEPXHOCTH MPSMOM

53 MIPU3MBI, IUIOMIAIh OCHOBAHHM, TeOpeMa 0 OOKOBOW TOBEPXHOCTH 1
MPSMOU MPU3MBbI
[Tnoujanp 60KOBOM MOBEPXHOCTU U TOBEPXHOCTH MTPaBUIILHOMN

o4 MMpaMM/Ibl, TEOpEMa O IUIoLIa il OOKOBOM MOBEPXHOCTH YCEUEHHOMN 1
MTUPAMUIBI

55 KontposbHas padota nmo teme "MHoOrorpaHHUKH" 1

56 [Tonsarue 06 006BEMeE 1

57 O06BEM TUpaMuIbI 1

58 O0BEM nupamMuIsI 1

59 O0BEM nupaMuIsI 1

60 O06BEM TUpaMuIbI 1

61 OO0BEM TTPU3MBI 1

62 O0BEM npu3MBbI 1

63 O0BEM pU3MBI 1

64 KonrtponsHas padora no reme "O6bEMBI MHOIOI'PaHHUKOB" 1

65 [ToBTOpenue, 06o0IeHne cucTeMaTu3aius 3Hanuii. [loctpoenue 1
CEUCHHII B MHOTOT'PaHHHKE
IToBTOpenue, 0000IIeHNE crucTeMaTH3alus 3HaHUN. Brrancnenue

66 PaCCTOSTHUN: MEKIY ABYMS TOUKAMH, OT TOYKH JI0 IPSIMOM, OT TOYKH 1
10 TUTOCKOCTH, MEX/Ty CKPEITUBAIOIIAMUCS TPSIMBIMHU

67 TpumectpoBast KOHTposIbHAs paboTa Ne3 1
[ToBTOpenue, 0600IIeHNE CUCTEMATH3AIIHs 3HaHWA. Beraucienmne

68 YIII0B: MEXY CKPEIIMBAIOIIUMUCS MPSIMBIMH, MEXTY IPSIMOH 1 1
TUTOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

Ne i/m Tema ypoka KoanuyectBo
4acoB

Cdepa u map: HeHTp, paanyc, IuaMeTp; IUIOIIa/(b TOBEPXHOCTH

1 cepsl 1

5 Bsaumnoe pacnonoxenue chepbl U INIOCKOCTH; KacaTeabHas 1
IJIOCKOCTH K cepe; miomaas chepsl

3 N3o6paxenue chepsr, mapa Ha mmockoctr. CeueHus mapa 1

4 Hunuaapudeckas MoBEpXHOCTb, 00pa3yollire UIHHIPUYECKOM 1
MOBEPXHOCTHU, OCh IMJIMHIPUYECKOI MOBEPXHOCTH

5 Hunuuap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00Opasyronias u 1
OCb; IJIOLIAAb OOKOBOW U MOJTHOW MOBEPXHOCTH
N300pakeHne NMIMHAPA HA TUIOCKOCTH. Pa3BEépTKa IUIMHIIpA.

6 Ceuenus nuimHapa (MII0OCKOCTHIO, TAPAIIICTFHON UITH 1
NEPIIEHAUKYIIIPHON OCH IIUIIMHIIPA)

7 Konunyeckas moBepXxHOCTh, 00pa3yroIre KOHUYECKOM 1
MMOBEPXHOCTHU, OCh U BEPIINHA KOHUYECKOI MOBEPXHOCTH

g Konyc: ocHOBaHuMe 1 BepmnHa, 00pa3yromias ¥ OCh; TIIOMIAIb 1
OOKOBOW M IMOJTHOM MMOBEPXHOCTH

9 VY ceu€HHbI KOHYC: 00pa3yroIIre U BHICOTA; OCHOBAHUS U 1
O0KOBask MOBEPXHOCTh
N300pakeHne KoHyca Ha IIockocTH. Pa3BépTka KoHyca.

10 CeueHus KoHyca (TIIOCKOCTHIO, MAPAIEIbHON OCHOBAHHIO, U 1

IJIOCKOCTBIO, TIPOXOASIIEH Yepe3 BEPILINHY)
KomOuHanus ten BpaleHuss 1 MHOTOTpaHHUKOB

11 MHororpaHHMK, ONIMCAaHHbIN 0KO0JI0 chepbl; cepa, BIUCaHHAS B 1
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

12 TpumecTtpoBas KoHTposbHasE padoTta Nel 1
13 [Tonsatue 06 06béMe. OCHOBHBIE CBOHCTBA 0OBEMOB Tl 1
14 O06bEM UIMHpa, KOHYyCa 1
15 O06BEM mapa u rwiomaas cheps 1
16 [TonoOuebIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY 1
IUTOIIASIMH [TOBEPXHOCTEH, 00bEMaMU TOJOOHBIX Tel
17 Pemenue 3amau mo reme "Tena Bpamenus" u "O0bemsl Ten" 1
18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 1
19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB 1
20 YMHOK€EHNE BEKTOpa Ha YHCIIO0 1
21 PasnosxeHne BekTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOPaM. 1




IIpaBuio nmapasmenenumena

Pemenue 3agay, cBsI3aHHBIX C IPUMEHEHUEM MTPABUII ICUCTBUN

22 1
C BEKTOpaMu

93 [IpsimoyronbHast cucreMa KOOpAMHAT B IIPOCTPAHCTBE. 1
Koopaunats! BekTopa. [Ipocreiimue 3agaun B KoopAMHaTax

24 TpumectpoBast KOHTpOIbHAsE paboTa Ne2 1

o5 VYron mexay BekTopamu. CKalsipHOE ITPOU3BECHNE BEKTOPOB 1
Beruuciienue yrioB Mexy IpSMbIMU U INIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIM METOJ IIPU PELLIEHUN 1
reOMETPUUYECKUX 3a7a4

97 KoopanHaTHO-BEKTOPHBIM METO/] IPH pEILIEHUH 1
reOMETPUUYECKUX 3a7a4

08 [ToBTOpenue, 0000IIeHNE U cUCTeMAaTH3alHsl 3HaHUI. 1
OcHoBHbIE QUTYpBl, HaKThl, TEOPEMBI Kypca IJIaHUMETPUU

29 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 3HAHUH. 1
OcHoBHBIE QUTYPBI, HaKThI, TEOPEMBI Kypca ITIAHUMETPUU

30 [ToBTOpenue, o0o01IeHNE U cUcTeMaTH3alus 3HaHul. 3ajaun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS

31 [ToBTOpenue, o0o0IIeHNE U cUcTeMaTH3alMs 3HaHuH. 3aaun 1
IUTAHUMETPUH U METO/IbI UX PEILICHUS

39 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 3HAHUH. 1
OcHoBHbIE QUTYPBI, (PAKTHI, TEOPEMBI Kypca CTEPEOMETPUN

33 TpumectpoBas KOHTposIbHAs paboTa Ne3

34 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIIHS 3HAHUM

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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