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MNOACHUTEJBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA
«MATEMATHKA»

PaGouass mporpamma mo yueOHOMY mnpeameTy «MareMaTuka
yriryOn€HHoro ypoBHs mist ooydaronuxcsi 10—11 kimaccoB pazpadoTaHa
Ha ocHoBe DenepasbHOIO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa cpeaHero oOmero oOpa3oBaHUA, C YYETOM COBPEMEHHBIX
MUPOBBIX  TpeOOBaHWH, TMPEABSABISIEMBIX K  MaTeMaTHUYECKOMY
00pa30BaHMIO, W TPAJAMIIUNA POCCUHCKOro oOpa3oBaHus. Peanu3saius
MpOTpaMMBbl  00ECIIEYMBAET OBJAJEHUE KIFOYEBBIMA KOMIIETEHIIUSIMH,
COCTABJISIIOIMMHA ~ OCHOBY JUJISi CaMOpa3BUTHUSL W HEIPEPHIBHOTO
00pa3oBaHMs, IEJTOCTHOCTH  OONIEKYJIBTYPHOTO, JIMYHOCTHOTO |
MO3HABATENILHOTO PAa3BUTHS JUNYHOCTH 00YUaIOIIUXCSI.

B paboueii mporpamMe ydTeHBI uaeu U TmonoxkeHus «KoHmenun
pa3BUTHS MaTeMaTH4YeCcKoro oOpaszoBaHus B Poccuiickoii denepanumy.
B coorBercTBMM ¢ Ha3BaHWEM  KOHIEMIIMM  MaTEeMaTHYECKOE
o0pa3oBaHHe JIOJDKHO, B YAaCTHOCTH, pelIaTh 3ajady OOecIeueHUs
HEOOXOJMMOr0  CTpaHe  4YHCJa  BBIIYCKHUKOB, MaTeMaTHYeCKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA IS MPOJOJDKEHUsT 00pa3oBaHUS IO
pasMYHBIM HANpPABJICHHSAM, BKIIOYas [peroJilaBaHue MaTeMaTHKH,
MaTeMaTHYeCKHE HCClIe/IoBaHus, paboTy B cdepe HHDOPMAIMOHHBIX
TEXHOJIOTHH U JIp., @ TaKXKe OOECIeUeHHs Ui KaXKJA0r0 00YydJaroIerocs
BO3MOYKHOCTH  JTOCTHIKCHHSI MaTeMaTH4eCKOn MOJATOTOBKH B
COOTBETCTBUU C HEOOXOJMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue
9THX 3ajJa4 HaleJeHa padoyasi mporpaMma yTiIyOJIEHHOTO YPOBHS .

B snoxy uudpoBoii Tpanchopmannm Bcex chep UeloBEeUECKOU
JIeSATeIbHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
gyesioBekoM  0e3  Xopomed MareMaTH4ecKoW IMOATOTOBKH.  DTO
0OYCJIOBJIGHO TEM, YTO B HAIM JIHK PACTET YHCIIO CIEIUATLHOCTEH,
CBSI3aHHBIX C HEIIOCPECTBEHHBIM NMPUMEHEHHEM MaTEMaTHUKH: U B chepe
SKOHOMHUKH, U B OW3HECE, U B TEXHOJOTHUYECKHX OO0JaCTSIX, H JIaXKe B
ryMaHuTapHbiXx cdepax. Takum o6pa3zom, Kpyr oOydarommuxcs, s
KOTOPBIX ~ MaTeMaTHKa  CTAaHOBHTCS  3HAYMMBIM MIPEAMETOM,
dbyrmamernToM o0Opa3oBaHUs, CYIMIECTBEHHO paciupseTcs. B Hero
BXOOST HE TOJBKO  oOydarouiuecs, IUIAHUPYIOIIUE  3aHUMAaTbCs
TBOPYCCKON M HCCIEeNOBATEIbCKOW paboTol B 0OJIACTH MaTeMaTHKH,
nHPOPMATUKHU, (PU3UKU, JKOHOMHKH W B JIPYTruX OOJacTAX, HO H TE,
KOMY MaTeMaTHKa HYyXHa [JIsl HWCIIOJIb30BAaHUS B Mpodeccusx, He



CBA3aHHBIX HCIIOCPCACTBCHHO C HEH.

[IpuknagHasi 3HAYMMOCTh MaTEMaTHKH OOYCIIOBJICHA TEM, 4TO €&
MpEeIMETOM SBISIOTCS (yHIaMEeHTaJIbHBIE CTPYKTYpPHI HAIIETO MUpa:
MPOCTPAHCTBEHHbIE  (OPMBI W KOJUYCCTBCHHBIE  OTHOIICHUS,
(yHKIHOHAIBHBIC 3aBUCHUMOCTH W KaTerOpUH HEONpeNeIEHHOCTH, OT
MPOCTEHIITNX, YCBAMBAEMBIX B HETIOCPEJACTBEHHOM OTBITE, O JOCTATOYHO
CJIO)KHBIX, HEOOXOJMMBIX JUIS Pa3BUTHS HAYYHBIX U TEXHOJOTHYECKUX
njeil. bes KOHKPETHBIX MaTEMaTUYECKUX 3HAHUN 3aTPYIHEHO TOHUMaHHUE
MPUHIUIIOB yCTPOWCTBA M WCHOJIB30BAHHUS COBPEMEHHOW TEXHHKH,
BOCIIPUATHE u HMHTEpIIpETalusl  pa3HOOOpa3HOM COLIMAJIbHOM,
SKOHOMHYECKOW, TOJHUTHYecKoW  wmHbopMammu, Manod(geKTuBHa
IIOBCCIHCBHAasA MMpaKTU4CCKasi ACATCIBbHOCTD. Bo MHOTI'UX C(bepax
MpodeCCHOHANBHON  EATENIbHOCTH TPEOYIOTCS yMEHHUS  BBITIONHSTH
pacuéThl, COCTaBIATH AaITOPUTMBI, MPUMEHSITH (OPMYJIBI, ITTPOBOIHUTH
FCOMETPUYECKUE HM3MEPEHUsS W TIOCTPOCHUS, 4YUTaTh, 00pabaThIBaTh,
WHTEPIIPETHPOBATh W TMPEACTaBIATH WH(OpMaruio B Buue Tabiwil,
JIUarpaMM U rpaukoB, IOHUMAaTh BEPOSITHOCTHBIN XapakTep CiaydalHbIX
COOBITHIA.

OIIHOBpEMEHHO ¢ pacmupeHuemM chep MIPUMEHEHUS
MaTeMaTUuKU B COBPECMCHHOM O6HIeCTBe BCE 0oJiee BaKHBIM CTAHOBUTCS
MaTeMaTUYeCKUH CTHIIb MBIILUICHUS, MPOSBISIONIUNACS B ONPEAEIEHHBIX
YMCTBEHHBIX HaBBIKax. B mporiecce m3ydeHUs MaTeMAaTHKH B apceHal
NpUEMOB M METOJIOB MBINUICHUS YeJIOBEKa €CTECTBEHHBIM 00pa3oM
BKJTIOUAIOTCA WHIYKIUS W JIEAYyKIUs, O0OOOIeHWEe W KOHKPETU3AIHs,
aHaJu3 U CUHTE3, Kiaccuukanus u cucTeMaTusaius, abcrparupoBaHme
n aHanorus. OOBEKTHI MaTEMaTHYECKUX YMO3aKqueHHﬁ, npaBuJjia UX
KOHCTPYHUPOBAaHUSI PACKPBIBAIOT MEXaHHM3M JIOTMYECKHUX ITOCTPOCHUH,
CIIOCOOCTBYIOT BBIPabOTKE yMeHHs (OpMyJIHpOBaTh, OOOCHOBHIBATH W
JIOKa3bIBaTh CYXKJICHHUS, TEM CaMbiM (OPMHUPYIOT JIOTUYSCKUH CTHUIIb
MBIIJICHUA. Bezlymasl POJIb NPpUHAAJICKUT MaTEMAaTHKE B
bopMHUPOBAaHUN  ANTOPUTMHYCCKON  KOMIIOHCHTHI ~ MBIIUICHUS W
BOCIIUTAHUM YMEHHWH JISHCTBOBaTh II0 33JaHHBIM  aJTrOpUTMaM,
COBCPIICHCTBOBATE M3BCCTHBIC U KOHCTPYHPOBATh HOBBIC. B npomnecce
pelIeHusl 3a1a4 — OCHOBBI JIJIsI OpTaHU3alMK yIeOHOU JeATeIbHOCTH Ha
ypoKax MaTeMaTUKH — pa3BUBAIOTCS TBOpYECKas M MPUKIATHAS
CTOPOHBI MBIIIJIEHHUS.

Obyuenne MareMaTuke ma€T BO3MOXKHOCTH pa3BUBATh §
y4anuxcsi TOYHYIO, palliOHAIbHYI0 U WH(POPMATUBHYIO peUb, YMCHUE
oTOupaTh HamOoJsiee  MOAXOASIINE  SI3BIKOBBIC, CHMBOJIMUECKHE,



rpauecKrue Cpe/iCTBa ISl BBIPAKEHHUS CYXKIACHWW W HArjsIHOTO WX
MpeICTaBICHUS.

Heo06XoaquMbIiM KOMIIOHEHTOM OOIIel KYJIbTypbl B COBPEMEHHOM
TOJKOBaHUU SIBJISIETCS O0OIllee 3HAKOMCTBO C METOJaMHU IO3HAHUS
JNICUCTBUTEIILHOCTH,  MPEJACTaBICHUEe O TMpeaMeTe U METOoe
MaTeMaTHKH, ero OTJIMYMAX OT METOJOB eCTECTBCHHBIX M
T'yYMaHHUTApHBIX HayK, 00 OCOOCHHOCTSIX MIPUMCHEHUS MAaTeMaTUKH JIJIs
pelieHUs Hay4YHBIX W MPUKIATHBIX 3amad. TakuM  oOpasowm,
MaTeMaTH4IecKoe 00pa3oBaHNe BHOCHUT CBOW BKIan B (hOpMHUpOBAHHE
00111Ie# KyJIbTYphI YEJIOBEKA.

Nsyuenue MaTeMaTUKHU crocoOcTByeT 3CTETUYECKOMY
BOCIIUTAHUIO 4YEJIOBEKA, IOHUMAaHHUIO KpacoTbl H H3sIIecTBa
MaTeMaTUYeCKUX pacCyX JAeHUN, BOCHPUSATHIO reoMEeTPUUYECKUX

($hopM, YCBOCHUIO MJIEU CUMMETPHH.

HEJU U3YYEHUA YYEBHOI'O ITIPEIMETA «MATEMATHUKA»

[IpuopureTHbiMH m1EeAsIMH O00ydeHHss MaTematuke B 10—I11
KJIaccax Ha YriIyOJIEHHOM ypOBHE MPOJOJDKAIOT OCTaBaThCS:

e (GopMHUpOBaHWE IEHTPAIHHBIX MAaTEMaTHYECKHX TOHSTHH
(uucro, BeM4MHA, TeOMeTpUYecKas Gurypa, nepeMeHHas,
BEpPOSITHOCTh,  (YHKLIUS, NOPOU3BOJAHAs,  HMHTErpai),
00ecrneYrBaloIUX MPEEeMCTBEHHOCTh M IEPCHEKTHBHOCTD
MaTeMaTHYeCKOro 00pa3oBaHusl 00yJalOIINXCs;

® [IOJBEJCHUE YYAIIMXCS Ha JOCTYIIHOM JMJII HUX YpPOBHE K
OCO3HAHHWIO B3aUMOCBS3M MAaTeMaTUKH H OKPYXKAIOIIETO
MHpa, T[OHMMaHHMIO MaTeMaTHKW KakK dYacTH oOmel
KYJIBTYpBI Y€JIOBEYECTBA;

® pa3BUTHE MHTEIUICKTYyalbHBIX M TBOPYECKHX CIOCOOHOCTEMH
ydaiuxcsi, I03HaBaTeJIbHON aKTUBHOCTH, UCCIEA0BATEIbCKUX
YMEHUH, KPUTHYHOCTH MBIIUICHUS, WHTEpeca K H3YYCHHIO
MaTEMAaTHKH;

e (¢opmMupoBaHue (hyHKIMOHAIBHOM MaTeMaTH4ecKoi
rpaMOTHOCTH: yYMEHHMS  paclio3HaBaThb MaTeMaTHYECKHUe
aCIIeKThI B peaJIbHBIX KU3HEHHBIX CUTYalMsIX U IIPU U3YyUYEHUH
JIpyrux ydeOHBIX IPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYyIUPOBATh WX Ha A3BIKE MaTEMAaTHKH
U co3laBaTb  MaTEeMaTHYECKUE  MOJEIH,  IPUMEHSATH



OCBOCHHBIM  MaTeMaTH4YeCKUd amnmapar il pelieHus
MIPAaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, HMHTEPHPETUPOBaTh U
OLICHUBATh IIOJYUYEHHbIE PE3yJIbTATHI.

OCHOBHBIE JIMHUM COACPXKAaHUS Kypca MaTeMaTHKH B
10—11 kmaccax yrmyOonéHHOTO ypoBHS: «YUmciia W BBEIYHUCICHUSY,
«Anrebpa» («AnreOpanyecKkue BBIPAXKCHUS», «YPaBHCHUS U
HEPaBEHCTBAY), «Hauana MaTeMaTU4YECKOTO aHaIu3a,
«l'eomerpus» («I'eomeTpuueckne QUTYpBI W WX CBOWCTBay,
«3mepeHne TeOMETpPHUYECKHX  BEIWYUH»), «BeposTHOCTh U
CTAaTUCTUKa». J[aHHBIC JTMHUM Pa3BHUBAIOTCS MAapaJUICNIbHO, KaX1asl B
COOTBETCTBHHM C COOCTBEHHOW JIOTMKOW, OJIHAKO HE HE3aBHCHUMO
OJlHa OT JApPYrod, a B TECHOM KOHTakTe U B3aumozcicTBuu. Kpome
9TOro, MX OOBEIMHSET JIOTMYECKasi COCTABIISAIOIIAs, TPAAULIMOHHO
npucymiasa MareMaTuke W IMpPpOHH3bIBaromiass BCC MATCMAaTHYCCKHC
Kypcel U coaepxkartenbHble JuHHA. CdopmynupoBaHHOE B
®denepabHOM  TOCYIapCTBEHHOM 00pa3oBaTeIbHOM  CTaHAAPTE
cpenHero oOuiero oopa3oBaHusi TpeOOBaHHUE «KyMEHHUE ONEPUPOBATH
MOHSATHUSIMHM:  OIIPENeJIEHHE, AaKCUOMa, Teopema, CJIeACTBHE,

CBONCTBO, HpU3HAK, JI0OKa3aTebCTBO, paBHOCHIIBHBIE
(hOpMyITUPOBKH; yMeHHe opmynuposartsb obOpaTHOe u
MPOTUBOIIOJIOKHOE  yTBEpPXKIEHWE,  MPUBOAUTH  TPUMEpPhl U

KOHTPHIPUMEPHBI, HCIOJIB30BATH MCTO MaTeMaTUYECKOM UHAYKIWH;
MPOBOJUTH JIOKA3aTeNIbHBIC PACCYXKJCHHUS TNPU PEIICHUW 3ajad,
OLICHUBATH JIOTUYCCKYIO IPaBUIBHOCTH paCCY)KI[eHHﬁ» OTHOCHUTCHA
KO BceM KypcaMm, a (GOpMHpOBaHHE JIOTHYECKUX YMCHHUU
pacmipejiesisieTcsl 1o BCEeM TrojiaM OOy4YeHHUsI Ha YPOBHE CPEJIHEro
obmrero oOpa3oBaHUS.

MECTO YYEBHOI'O NPEIMETA «MATEMATHUKA» B YYEBHOM
IIJTAHE

B  coorBerctBHM ¢ = dDenepanbHbIM  TOCYJAapCTBEHHBIM
00pa3oBaTelbHBIM ~ CTaHJAPTOM CpeJHero o0miero oOpa3oBaHUs
MaTeMaTHKa sBJISIETCS] 00s13aTEIbHBIM IIPEAMETOM Ha JaHHOM YpPOBHE
obpazoBanus. Hacrosmieit pabodeil mporpamMmoil mpeaycMaTpuBaeTcs
uzydyeHue yueOHoro mnpeamera «MaremaTuka» B paMKax — TPEX
y4eOHBIX  KypcoB: «Anrebpa W  Hayajlla  MaTeMaTHYECKOTro
aHan3ay, «['eomeTpus», «BepositHOCTB u CTaTUCTUKAY.



dopmMupoBaHHWE  JOTHYECKHX  YMEHHUM  OCYIIECTBIsSIeTCS  Ha
MPOTSKEHUH BCEX JICT OOYyYEeHHUsS B CTaplIedl IIKoJie, a 3JIEMEHTHI
JIOTUKHA BKIFOYAIOTCSB COAEp)KaHHWE BCEX HA3BaHHBIX BHINIE KypPCOB.

B yueOHOM miaHe Ha u3yueHue Marematuku B 10—11
KJlaccax Ha yriayOJIIEHHOM YpOBHE OTBOAUTCA § Y4YEOHBIX YacoB B
HEJIeNI0 B TEUYCHHE KaXJAOro roma oOydeHus, Bcero 560 ydeOHBIX
4acoB.

Tematuyeckoe MJIaHUPOBAaHUE y4eOHBIX KypCOB "
PEKOMEHIyeMO€e pacipenesieHne yuyeOHOTO BPEMEHH Il H3y4CHHs
OTHENBHBIX TEM, IpEeJIOKEHHbIE B HACTOSLIEH NporpammMe, Haao
paccMaTpuBaTh KakK MPUMEPHBIE OPUEHTUPHI B MOMOIIb COCTABUTEIIO
aBTOPCKOUM paboueil mporpamMMbl, U MPEXKIAE BCEro YUYUTEI0. ABTOP
paboueli TporpaMmbl  BIOpaBe YBEIWYUTh WIH YMEHBIIUTH
MPEUIOKEHHOE YHCIIO YU4eOHBIX YacOB Ha TeMY, YTOOBI yTIIyOUTHCS B
TEMaTHUKy, 3aWHTEPECOBABIIYIO OOyYarolIMXcsl, WJIA HalpaBUTh
YCWIIHS Ha MPeoIoeHUe 3aTpyAHeHUN. J[omycTUMO TaKkKe JTIOKaabHOe
nepepacnpe/ielicHie W MepecTaHOBKa AJIEMEHTOB COJCpKaHUsS Kypca
BHYTPH AAHHOTI'O KJjacca.

KonuvecTBo mpoBepodHBIX padboT (TeMaTHYECKH W UTOTOBBIN
KOHTPOJIb KayecTBa YCBOCHHS Yyd4eOHOro MaTepuaiga) W HMX THII
(caMoCTOSITENIbHBIE W KOHTPOJIbHBIE pPabOTBI, TECTHI) OCTAIOTCS Ha
YCMOTpPEHHE YUYUTEISI.

Taxke yd4HTENnb BIpPAaBE YBEIMYUTh WJIM YMEHBIIUTH YHCIO

y4eOHBIX YacOB, OTBEAEHHBIX B paboueii Iporpamme Ha
000011eH1e, TOBTOPEHHE, CHCTEMAaTHU3aLINIO 3HaHUU
obOyuatomuxcsi. EQWHCTBEHHBIM, HO NPUHINIIHAIBEHO Ba)KHBIM
KpUTEepUEM SABJISIETCSl  JIOCTH)KEHHE  Pe3yJbTaTOB  OOy4YeHHs,

YKa3aHHbBIX B HACTOSIIEH Mporpamme.

[INTAHUPYEMBIE PE3YJAbBTATBI OCBOEHUAYYEBHOI'O
MMPEIMETA «MATEMATHKA»

OcBocHHe y4eOHOTO npeamera  «MaTteMaTuka» JIOJDKHO
obecreunBaTh JOCTHIKESHHUE HA YPOBHE CPEJIHETO OOIIETO 00pa3oBaHus
CICNYIOUIUX  JIMYHOCTHBIX, METANpPEAMETHBIX U  MPEIMETHBIX
00pa3oBaTENbHBIX PE3yIbTATOB:

JJMYHOCTHBIE PE3YJIbTATBI

JIugHOCTHBIE  PE3yNbTaThl  OCBOCHHUS  IPOrPaMMBbI  Y4eOHOTO
npeaMera «MaTeMaThKay XapaKTePU3YIOTCS:



I'pasricoanckoe eocnumanue:

c(hopMHPOBAHHOCTHIO TPAKITAHCKON MO3ZHUIIUN OOYUarOMIerocs: Kak
aKTUBHOTO UM OTBETCTBEHHOI'O UYJIEHa POCCUUCKOTO OOIIEeCTBa,
MPEJCTABIICHUEM O MaTEeMaTHYECKUX OCHOBax (hYHKIIMOHUPOBaHHS
Pa3NHYHBIX CTPYKTYp, SIBJISHUW, MPOIEAYp TPaKJAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCBl H Tp.), YMEHHEM B3aWMOJICHCTBOBAThL C
COIMAIIbHBIMI HWHCTUTYTAMH B COOTBETCTBHHM C HX (QYHKIUSIMH U
Ha3HAYEHHEM.

Hampuomuueckoe eocnumanue:

c(hopMHPOBAHHOCTBIO POCCUUCKON TI'pa)KJaHCKON HWICHTHYHOCTH,
YBQXKEHUS K IMPOLUIOMY W HACTOSIIEMY POCCUHWCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JTOCTH)KEHHSIM POCCUMCKUX MATEMATUKOB
U POCCUHCKOM MAaTeMaTH4YeCKOM IIKOJbl, K MCIOJb30BAHUIO 3THUX
JIOCTMI)KCHHUI B JIPYTHX HayKaX, TEXHOJOTHSIX, chepax 3KOHOMHUKH.

yxo6no-upaecmeennoe eocnumanue:

OCO3HAaHMEM  JYXOBHBIX  IIEHHOCTEH  POCCHUICKOro  Hapoja;
c(hOPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS,  ATHYECKOTO
MOBCACHUSA, CBA3AHHOTO C MPAKTUYCCKUM IMPHUMCHCHUEM ,Z[OCTI/I)KeHI/II‘/'I
HAayKd M JEATEJIbHOCTHIO YYEHOr0; OCO3HaHHUEM JIMYHOIO BKJIaJa B
MOCTPOEHUE yCTOHYMBOrO OyIymIiero.

Icmemuueckoe sochumanue:

3CTCTUYCCKUM OTHOILLICHUEM K MI/Ipy, BKJIFOYas 3CTeTI/IKy
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, 00OBEKTOB, 3aJiay, PEIICHUM, pac-
CYXEHUW;, BOCIPHUUMYUBOCTHIO K MAaTeMaTUYECKUM AacIleKTaM pa3-
JINYHBIX BHUJIO0B I/ICKyCCTBa.

Duzuueckoe sochumanue:

c(hopMHPOBAHHOCTHIO YMEHHSI MPUMEHITh MaTeMaTUYECKHUE 3HAHUS B
MHTEpecax 310pOBOIO u 6€301acHOToO obpaza JKU3HU,
OTBETCTBEHHOT'O OTHOIIEHHUS! K CBOEMY 370pPOBBIO (310pOBOE NMHUTAHHE,
cOaaHCHPOBAHHBIM  PEXWUM 3aHATHH W OTABIXa, peryispHas
¢u3nuecKkass AaKkTUBHOCTBH); (HM3UUYECKOTO COBEPIUEHCTBOBAHMS IpHU
3aHATHUIX CIIOPTUBHO-0310POBUTEIBHON AESATEIBHOCTBIO.

Tpyoosoe socnumanue:

TOTOBHOCTBIO K TPYHy, OCO3HAHHEM IICHHOCTH TPYIOIIOOUS;
WHTEPECOM K pa3jIu4HbIM cepam npodhecCuoHaIbHON NesITeIIbHOCTH,
CBSI3AHHBIM C MaTeMaTUKOM ¥ €€ TMPUIIOKEHUSIMH, YMEHHEM



coBepIIaTh  OCO3HAaHHBIM  BBIOOpP  Oyaymied  mpodeccud
peaTn30BbIBATE COOCTBEHHBIC JKHU3HCHHBIC IIJIAHBI, TOTOBHOCTBHIO H
CHOCOOHOCTBIO K MaTeMaTHIECKOMY 00pa3oBaHMIO u
caM0oOOpa30BaHMIO HA MPOTSHKCHHH BCEH JKMU3HH; TOTOBHOCTBIO K
AKTMBHOMY  yYacTHIO B  PCHICHHH  MPAKTHYECKHUX 3a7a4
MaTeMaTUYECKON HaIpPaBACHHOCTH.

IKonocuueckoe eocnumanue:

Cc(hOPMHUPOBAHHOCTBIO IKOJOTHYECKON KYyJNbTYphl, IOHUMaHUEM
BIMSIHUS ~COLMAIbHO-3KOHOMHUYECKMX IPOLIECCOB HA COCTOSIHUE
OPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAaHHEM IJI00AbHOTO
XapakTepa JKOJIOTHYECKUX MpoOieM; OpHeHTaluell Ha NpPUMEHEHUE
MaTeMaTHUYeCKUX 3HaHUW JUIsl  peleHus 3agad B o0nacTu
OKpyXarollled cpeabl, IJaHUPOBAHUS TIOCTYNKOB U OLIEHKH WX
BO3MOJKHBIX IIO- CIEICTBUM IJIs1 OKPYXKaIOLIEH cpenbl.

Llennocmu nayunozo nosnanus:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO CO-
BPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd U OOIIECTBEHHOH INPaKTHKH,
MOHUMAHUEM MaTeMaTHYeCKOW HayKH Kak cdepbl 4YeloBeuecKou
JIeSITeIbHOCTH, STaroB €€ pa3BUTHS M 3HAYMMOCTH JJIS DPa3BUTHUSA
UMBUJIN3AIMH; OBJIAJICHUEM SI3bIKOM MAaTEMaTHKH M MaTeMaTHYeCKOU
KyJbTYpOil  Kak CpeJCTBOM  IIO3HAHHUS  MHpPaA; TOTOBHOCTHIO
OCYILIECTBISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JIE€ATEIBbHOCTh
WHJUBUAYAIBHO U B TPYIIIE.

METANIPEAMETHBIE PE3YJbTATbI

MerarnpeMeTHbIe pPe3yJIbTaThl OCBOCHHS MNPOrpamMMbl  y4eOHOTO
npeamera  «MaremaTuka» XapaKTepU3yITCs OBJIAJICHUEM
VHUBEpPCANbHLIMU no3nasamebHbIMU oeticmeusimu,
YHUBEPCANbHBIMU KOMMYHUKAMUBHbIMU oelicmseuamu,
VHUBEPCANLHBIMU PECYIAMUGHBIMU OeliCIEUSIMU.

1) VYnuueepcanvnvie noznasamenvHvle Oelicmaus, 00eCneuUBAOM
Qopmuposanue 6az06blX KOCHUMUBHBIX npoyeccos
obyuarowuxcs (oceoenue mMemooo8 NO3HAHUSL OKPYIHCAIOUWESO
Mupa, npuMeHeHue JocUu4ecKux, ucwzedoeameﬂbcmtx onepaquﬁ,
ymenutipabomams ¢ ungopmayueit).

bazoevie noczuueckue oeiicmeusn:
e BBISBIITh M XapaKTEpPU30BaTh CYIICCTBCHHBIC MNPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, IMOHSATHHI, OTHOUICHUW MEXIY



MOHATHAMH;,  (POPMYJIHPOBATH  ONPENCIICHUS  TOHSATHII;
yCTaHABIUBATh CYIIECTBCHHBIH TPH3HAK KiacCU(HUKaAILUH,
OCHOBaHMS JUISI OOOOIMEHWUS W CPaBHECHUSA, KPHUTEPUH
MIPOBOJAUMOI0 aHAJIN3a;

BOCIIPUHUMATh,  (GOPMYJIUpOBaTH W  NpeoOpa3oBHIBATH
CY)XJICHUS: YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €TUHUIHEIC,
YaCTHBIC U OOIIHNE; YCIIOBHBIC,

BBISIBJISITH MaTeMaTH4YeCcKHe 3aKOHOMEPHOCTH,
B3aUMOCBSI3M M TIpOTHBOpeunsi B ¢daxTax, JaHHBIX,
HaAOJIOJICHUSX U YTBEPIKICHUAX; IPeJIaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

JleTaTh BBIBOJIBI C  HCIOJB30BAHUEM 3aKOHOB JIOTHKH,
JeTyKTHBHBIX u WHIYKTHBHBIX YMO3aKIIFOYeHUH,
YMO3aKJIIOUEHUI [0 aHAJIOTUM;

MIPOBOJUTH CaMOCTOSATEIHHO JI0Ka3aTelbCTBa
MaTeMaTUYeCKUX YTBEPKACHUU (TIpSMBIe W OT MPOTHBHOTO),
BBICTpaWBaTh apTyMEHTAIMI0, TPUBOAUTH TPHUMEPHI U
KOHTPIPUMEPBI; O00OCHOBBIBATH COOCTBEHHBIE CYXKICHHUS U
BBIBO/JIBL;

BBIOMpATh CHOCOO pelieHus y4eOHOUM 3ajauu (CpaBHUBATH
HECKOJIbKO  BapHWaHTOB pelIeHHs, BbIOMpaTh HanOolee
MONXONAIINK C  y4ETOM  CaMOCTOSATEIBHO  BBIJEIEHHBIX
KPUTEPHUEB).

bBazoevie uccneoosamenvckue oeiicmeusn:

HCIIOJIb30BaTh BOMPOCHI KaK MCCICAOBATEIbCKUN HHCTPYMEHT
MO3HaHUs, (QOpMyIUpPOBaTH  BOIPOCH],  (DUKCHPYIOIIHE
MPOTUBOpEYHEe, NPOOJIEeMy, YCTaHABIMBaTh HWCKOMOE H
nagHoe, (OpMHUPOBATH THUIIOTE3Y, ApPTyMEHTHPOBATH CBOIO
MMO3UINI0, MHCHHE,

HpOBO)II/ITI) CaMOCTOSTECIBbHO CHHaHHpOBaHHBIﬁ 3KCHepI/IMeHT,
HCCIEI0OBaHNE o YCTaHOBJICHHUIO 0COOEHHOCTEMH
MaTeMaTUYECKOTO o0BeKTa, SIBJICHUSI, rpoiiecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMH,
MPOIIECCaMU;

CaMOCTOATEIIFHO (OPMYJIHPOBATH 0OOOIICHUS W BBIBOJIBI 110
pe3ysibTaTaM TPOBENEHHOTO HAOJIOJCHUS, WCCIICIOBAHUS,
OIICHUBATh  JIOCTOBEPHOCTh  IOJYYCHHBIX  PE3YJIbTATOB,
BBIBOJIOB U 000OIIEHHUIL;



MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMpollecca, a TaKKe
BBIJIBUTATh TIPEAMONIONKEHNUS O €ro pasBUTHH B HOBBIX
YCIIOBHSIX.

Paboma ¢ unghopmayuei:

BBISBIITE OePUINTHE HWH(OpPMAIINH, MaHHBIX, HEOOXOIUMBIX
JUISI OTBETA HA BONPOC M /IS PELICHHS 3aadH;

BBIOMpATh WH(OPMAIMIO U3 MCTOYHHKOB Pa3IUYHBIX THUIIOB,
aHaJIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIIPETUPOBATH
HHOOPMAIIUIO PA3IUYHBIX BHIOB U (HOPM MPEACTABICHHUS;
CTPYKTypUpOBaTh  WH(pOpMaIuoo, TMpeJACTaBIsITh € B
pasnuyHBIX (hopmax, WLTIOCTPUPOBATH rpadUUeCcKU;
OIICHUBATh HAIEKHOCTh HMHMOPMAIMU IO CAMOCTOSITEIHHO
chOpPMYIUPOBAHHBIM KPUTEPUSIM.

2) Vnuueepcanvuvie KOMMYyHUKamugHwle Oelicmeus, obecnedusarom

cgbopMupoeaHHocmb CoyualbHblX HABLIKOEB 06yuaiou4uxc2.

Obwenue:

BOCHPUHUMATh M (OPMYITHPOBATH CYXJICHUS B COOTBETCTBUH
C YCIIOBUSIMH M LEJISMH OOIIEHUS; SICHO, TOYHO, IPaMOTHO
BBIpaXXaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M IMMHCHbMEHHBIX
TEKCTaX, JaBaTh IMOSCHEHHS IO XOJYy pELICHHS 3a/JayH,
KOMMEHTHPOBATH IMOJYUYCHHBIH Pe3yybTarT;

B XoJe OOCYyXAEHHS 3a/laBaTh BOMNPOCH IO CYIIECTBY
oOcykaeMol  TeMbl, MpoOJEeMBbl, pemaeMol  3aaayw,
BBICKA3bIBaTh WJEH, HALEJCHHBbIE HAa IOHCK PEIICHHS,
COTIOCTaBIIATh ~ CBOM  CYXJICHUS C CYXKJICHHUSIMH JIPYTHUX
YYaCTHUKOB JIHaliora, oOHapy>XKMBaTh pPa3iHude U CXOJCTBO
MO3UIIMIA, B  KOppekTHOW  ¢opme  GOpPMYIUPOBATH
pa3HOTIacHsl, CBOM BO3PAXKCHMUS,

MPEACTABISITh PE3YJbTAThl PELICHHs 3aadH, dKCIEPUMEHTA,
HCCIIEA0BaHMs, MIPOEKTA; CAaMOCTOSITEIHLHO BBIOMpATh (opMar
BBICTYIUICHHSI C YYETOM 3aJ]a4 MPE3CHTAIIMH U 0COOCHHOCTEH
ayIUTOPHH.

Compyonuuecmeo:

IMIOHUMAaTh W HWCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W
WHIWBUYAIIbHOW pabOThl TIPH pEIICHUH y4YeOHBIX 3ajiad;
OPUHUMATH 1I€Jb COBMECTHON ACATENBHOCTH, IUIAHUPOBATH



OpPraHM3alHMI0O COBMECTHOH pabOThI, pACHpeNessiTh BHIBI
pabot, moroBapuBaThCs, OOCYKIaTh NPOLECC M PE3yJIbTaT
paboTer; 0600MmAaTE MHEHHS HECKOJIBKUX JTFOICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (00CYKIAeHUS,
0OMEH MHEHMSIMH, «MO3TOBBIE€ INTYpMBD» U T.0I .);
BBITIOJHATh CBOIO 4acTh pabOTHl M KOOPAMHUPOBATH CBOU

JEUCTBUSL C JPYIrMMHM 4YJIE€HAaMH  KOMAaHJbL; OIICHUBATH
Ka4eCcTBO  CBOEro  BKjJaja B OOIIMH  MPOXYKT IO
KPUTEPUSIM, chopmynrpoBaHHBIM YYaCTHUKAMH
B3aUMOJICUCTBUSI.

3) Vuueepcanvuvie pecynamuenwie  Oelicmeus, o0Oecnedusarom

qbopmupoeaHue CMbICIIO6bIX  YCMAHOB0OK U  OICUSHEHHbIX

HABbLIKOE JIUYHOCmU.

Cajuoopzan usauus:

COCTaBJISITh IUIAH, alTOPUTM pEIIEHUs 3a]adyd, BBIOUPATH
croco0 pemeHuss ¢ y4€TOM HMEIOIIMXCA PECYpPCOB U

COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh u
KOPPEKTUPOBATh BapUaHThl PEIICHUH ¢ Y4€TOM HOBOU
nH(popMaIuu.

Camokonmpov:

BJIAJETh HaBBIKAMHU  II03HABATEIbHOW pPEQIEKCHU  Kak
OCO3HAHMUSI COBEPIIAEMBIX JEHUCTBHUM W  MBICIUTEIBHBIX
MpoLEeCcCOB, HMX  Ppe3yJbTaToB;  BiIaAeTh  crocodamu
CaMOIIPOBEPKH, CaMOKOHTPOJISI IIpollecca MW pe3yJsbTara
pelLIeHNs] MaTeMaTHYeCKON 3a/j1auy;

NPEIBUIETh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HUKHYTH IpHU
pELIEHNH 3a/1a4¥, BHOCUTh KOPPEKTUBBI B JESITEIbHOCTh Ha
OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX, HAMICHHBIX OMHOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHUBATb COOTBETCTBUE PE3yJIbTAaTa LEJIUM M YCIOBUSAM,
OOBSICHATH TNPUYUHBI JOCTHIKCHMSI HWJIM  HEIOCTHKCHUS
pe3yIbTaTOB JEATEIBbHOCTH, HAXOJUTh OIIMOKY, JaBaTh
OIICHKY IPHOOPETEHHOMY OIBITY.

NPEIMETHBIE PE3YJbTATBI

Hpe,[[MeTHLIe pe3yjabTaThl OCBOCHUA pa60qel71 OporpamMmebl 110

MaTE€MaTUKE MPEACTABIICHBI IO I'OgaM 06yquH;1 B paMKaX OTACJIBbHBIX
KYPCOB B COOTBCTCTBYIOLINX pa3aciax HaCTOfIH.[eﬁHpOFpaMMLI.



PABOYAS IPOTPAMMA YUYEBHOI'OKYPCA
«'EOMETPHUS»

HEJIM U3YYEHUA YYEBHOI'O KYPCA

I'eoMeTpust siBISETCSI OJHUM U3 0a30BBIX KYPCOB Ha YPOBHE Cpell- HEro
obmiero oOpa3oBaHUs, TaK Kak 00ECIEYMBAET BO3MOXKHOCTh H3YUYCHUS
JUCLUIIJIMH ~ €CTECTBCHHOHAyYHOM  HAIpPaBICHHOCTH M IPEAMETOB
ryMaHUTapHOro HUKI. ITocKoybKYy JIornyeckoe MbllIeHne, GopMHUpyemMoe
NPy HM3yYCHHH OOYYaIOIIUMHCS TOHSITHHHBIX OCHOB TE€OMETPHH, NpPHU
JI0OKa3aTelIbcTBE  TEOpEM W TOCTPOCHUM  IEMOYKH  JIOTHYECKHUX
YTBEPKJICHHUM NIPH PEIICHUN TeOMETPHUECKUX 3a/]1a4, YMCHHE BBIIBUTATh U
ONpOBEpraTb TUIIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCS IPHU PEHICHUH
3a/1a4 €CTECTBEHHOHAYYHOI'O IIMKJa, B YaCTHOCTH (hU3MYecKux 3aaad.

Lens ocBoeHuss mnporpaMMbl y4eOHOro Kypca «I['eomeTpus» Ha
yrilyOJIEHHOM ypOBHE — pa3BUTHE WHAMBUAYAIBHBIX CIIOCOOHOCTEH
oOyJaromuxcsi NpU  HM3YYCHUM TIEOMETPUM, KaK  COCTaBJSIOIIEH
npeaMeTHOH obnactu «MaremaTuka 1 MHGOPMAaTHKa» depe3 odecrneunne
BO3MOKHOCTH TPHOOPETEHHS W HCHOJB30BaHHUS Oosee TITyOOKHX
FeOMETPUYECKUX 3HAHMK M JIEUCTBHM, CHEUU(DUYHBIX TEOMETPHH, H
HEOOXOAMMBIX [UIsl YCHEIIHOIo Npo(ecCHOHaJbHOTO  00pa3oBaHuS,
CBSI3aHHOTO C HCIIOJIb30BAaHHEM MaTE€MaTHKH.

[IpuoputeTHBIMH 3ajadaMM Kypca TI'€OMETPUHM Ha YTIIyOJEHHOM
YPOBHE, PacCUIUPSIOIIMMH M yCHJIMBAIOIIMMH Kypc 0a30BOTO YpOBHS,
SIBJISIEOTCSI:

® paclIMpEHHE NPEJICTaBICHHUS O TEOMETPUM KaK YacTH MHUPOBOU
KyJIbTYpbl ¥ (OpPMUpOBAHUE OCO3HAHHUSI B3aUMOCBSI3H T'€OMETPHH C
OKPY’KaIOIIUM MHUPOM;

e (QopMupOoBaHUE TPEJICTABJICHHS O MPOCTPAHCTBEHHBIX (UTypax
KaK O BaKHEHUIINX MaTeMaTHYECKHX MOJENAX, MMO3BOJSIOMINX
ONHUCHIBATh M U3yYaTh pa3HbIC SBJICHUS OKPYXKAIOMEro MHUPa;
3HaHWE TOHSATHUHHOrO ammaparta 1o pasjeny «CrepeoMerpus
IIKOJIBHOTO Kypca T'e€OMETPHUH;

e (QopMupoBaHHME YMEHHS BIAJACTh OCHOBHBIMH MOHSITHSMU O
MPOCTPAHCTBEHHBIX (UTypaX W HX OCHOBHBIMH  CBOHCTBaMH;
3HaHUEe TeopeM, (QOopMylT M YMEHHE HUX NPUMCHITh; YMEHUs
JIOKa3bIBaTh TEOpPEMbl W HaXOAUTh HECTAHAAPTHBIE CIIOCOOBI
peuieHus 3anady;

e (QopMupoBaHHE yMEHHs pacllO3HABaTb Ha uepTexaxX, MOICIIX M
B pealbHOM MHpPE MHOTOTPAaHHHKHM W Tella  BpPAILCHHS,
KOHCTPYHMPOBATh I'€OMETPUUCCKUE MOJICIIH;



e (QopMupoBaHHE IIOHUMAHHA BO3MOXXHOCTH aKCHOMAaTHYECKOI'O
MOCTPOEHUSI MAaTEMaTUYECKUX TEOPUH; POpPMHUpPOBAHNE MOHHUMAHUS
pOJIM aKCHOMATHKH IPU MPOBEACHUM PaCCYKJIECHUII;

e (QopMupoBaHHE YMCEHHS BIaJACTb METOAaMHU JOKa3aTEIbCTB U
AQJITOPUTMOB  PELIEHHUS; YMEHHS MX [PUMEHATh, IPOBOJIUTH
JI0OKa3aTeJIbHbIE PACCYKIICHUS B XOJI€ PELICHUSI CTEPEOMETPUUECKUX
3a- Jad W 3aJa4 C NPAaKTUYECKUM cojepkaHueM; (popmupoBaHue
NpEeACTaBICHUSIT O  HEOOXOAMMOCTH  JIOKa3aTesJbCTB  NpHU
000CHOBAaHNH MaTEMaTHYECKUX YTBEPKACHUHN U POIM aKCMOMAaTHUKHU
B NIPOBEACHUH JNCAYKTHUBHBIX PACCYXICHUI;

® Da3BUTHE U COBEPIIECHCTBOBAHHWE MHTEJUIEKTYalIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH O0OyJaromuXcsi,  MO3HABATEIbHONW  aKTHBHOCTH,
HCCIIEIOBATENILCKUX YMEHUN, KpUTUYHOCTH MBIIUICHUS, HHTEpeca K
M3YUYEHHUIO T€OMETPUH;

e (QopmupoBanue (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, pEJICBaHTHOMN
TEOMETPHUM: YMEHMsI PACIIO3HABATH MPOSIBICHUS TI'C€OMETPUUYECKHUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B PEasIbHBIX >KU3HEHHBIX
CUTyallsIX W TpPU HU3YYEHUH JPYrUX  Y4eOHBIX  MPEAMETOB,
MPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOIECIMPOBAHUS
peanbHBIX CHUTyalMH, HMCCIEIOBaHHUS  NOCTPOCHHBIX MOJECIICH,
WHTEPIIPETAINN TOJYYEHHBIX pPe3yJIbTaTOB.

OcHoBHBIE coaepikaTenpHble TUHUU Kypca «['eomerpum» B 10—11
KJ1accax: «IIpsimbre u IJIOCKOCTH B MIPOCTPAHCTBEY,
«MHororpaHuukmn», «Tena BpaleHus», «BeKTOpbl U KOOpPAMHATHI B
MIPOCTPAHCTBE», «/IBMKEHUSI B TIPOCTPAHCTBEY.

CdopmynupoBaHHOe B denepaabHOM rocyapcTBEHHOM
o0pa3oBaTellbHOM  CTaHAapTe  CpeJHero  obmero  oOpa3oBaHUS
TpeboBaHNEe
«YMETb OIEPUPOBATH TMOHATHSIMH», PEJICBAaHTHBIX T'€OMETPUU Ha
yriyosiéHHoOM ypoBHe oOyuenus B 10—I11 kmaccax, OTHOCHTCS KO BCEM
co/iepKaTeIbHBIM JIMHHUAM Y4eOHOTro Kypca, a popMUpPOBaHUE JIOTHUECKUX
YMEHHH pacrpeesnseTcs: He TOIBKO MO COJIepKATETbHBIM JIMHUSAM, HO U 110
rogam  oOyuenmsi. CojepkaHue  0Opa3oBaHUs, COOTBETCTBYIOIICE
MpeIMETHBIM pe3yJbTaTamM OCBOCHHS paboueit MPOTPaMMBlI,
pacrnpenenéHHbIM 10 rogaM 00y4deHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOOBI KO BCEM OCHOBHBIM, MPHHIMITHAIBHBIM BOMpPOCaM O0ydYaromuecs
o0pamannch HEOJHOKPATHO. DTO IO3BOJISIET OPraHU30BaTh OBJAJCHHE
TeOMETPUYECKH- MM TOHATHUSIMH W HaBBIKaMU IOCJEI0BATEIBHO U
MOCTYIATEIbHO, C COOJIOICHUEM NPUHLHUIA MPEEMCTBEHHOCTH, a HOBBHIC
3HaHUS BKJIIOYAaThb B OOIIYIO CHUCTEMY I'€OMETPUYECKUX IPEACTABICHUM
00ydJaromuxcs, pacmupssi ©u  yrayomss e€, oOpa3ys TpOYHEIC
MHOKECTBEHHBIE CBA3U.



[lepexoq K UW3y4YEeHUIO TEOMETPUH Ha YriIyOJEHHOM YpPOBHE
MMO3BOJISIET:

— co3mathe ychnoBus mng auddepeHnuanuu  oOydeHUs, MOCTPOSHUS
WHJIUBUAYTHHBIX 00pa30BaTEIbHBIX MIPOTPAMM; O0ECIICUNTh yTITyOIEHHOE
WU3yYeHUE TEOMETPHUH KaK COCTaBJsIomEed  ydeOHOro mpeaMera
«MatemaTuka»;

— MOATOTOBUTH 00YYAIOIIMXCS K IPOJOJIKEHUIO U3yUCHHUSI MaTEMATUKH
¢ yu€ToM BbIOOpa Oyamymieil mpodeccuu, obecrieduBasi TPeeMCTBEHHOCTh
MEX1y OO0IMM 1 Mpo(ecCHOHaTbHBIM 00pPa30BaHUEM.

MECTO YYEBHOT'O KYPCA B YYEFHOM IIJIAHE

B yye6bHOM mJlaHe Ha HU3y4yeHHe YIAyOJEHHOrO Kypca reoMeTpuUU
B 10—11 kjaccax oTBOAUTCA He MeHee 3 y4eOHBIX YacOB B HeJeJI0B
TedeHHe KaXKJOro roja obOydeHUs, BCero 3a JiBa roja obydyeHUs — He
MeHee 210 y4yeOGHBIX 4acoB .



IVIAHUPYEMBIE IIPEAMETHBIE PE3YJbTATBI OCBOEHUA
PABOYEUITPOI'PAMMBI (ITO 'OJAM OBYYEHMA)

OcBoenue y4eb6HOro Kypca «['eoMeTpus» Ha ypOBHe CpeJHETO
obuiero  0o6pa3oBaHHUS  JO/DKHO  00ecrnedydBaTh  JOCTHXKEHUE
C/eAyIIMX IpeJMeTHbIX 00pa30BaTe/bHbIX pPe3yJIbTaTOB:

10 Knacc

CB06GOJHO onepupoBaThb OCHOBHBIMH HNOHATUSIMHU
CTepeoMeTpUM IPH pelleHud 33a7ad U  [POBeJeHUH
MaTeMaTH4YeCKUX PaCCyXJeHUM.

[[pyMeHATb aKCMOMBI CTePEOMETPHH U CJIeCTBUSA U3 HUX IIPU
pelleHUH reoMeTpHUYECKUX 3a/ad.

KnaccupunuypoBaTh B3aMMHOE pPaCIIOJIOKEHHE MPSMbIX B
NPOCTPAHCTBE; IJIOCKOCTEX B INPOCTPAHCTBE; MNPAMBIX U
IIJIOCKOCTEWB MPOCTPAHCTBE.

CB060OJHO oOmNepupoBaTb  NOHATHUAMH,  CBA3AHHBIMU  C
yrJaM{d B NPOCTPAHCTBe: MeX/Jy NPAMBIMU B NPOCTPAHCTBE;
MeX/y NIPAMOM U IJIOCKOCTBIO.

CB0O6OJHO  ONEepupOBaTb  IOHATHUSMH, CBS3aHHBIMH C
MHOTOTPaHHUKAMHU.

CB060OJHO pacmo3HaBaTb OCHOBHble BH/Jbl MHOIOIPAaHHUKOB
(mpu3Ma, mnMUpaMuAa, NPsAMOYTroJbHbIM NapaJesenunes,
Ky0).

KnaccudunupoBaTe MHOTOTpaHHUKH, BbIOUpas OCHOBAaHUS
JJ151 KJIaCCUPUKALU UL

CBO6GOHO ONEpPUPOBATH MOHATHUSMH, CBSI3aHHBIMU C CEYEHUEM
MHOTOTPAaHHUKOB IIJIOCKOCTBIO. BBINOJIHATE mapaJljiesibHOE,
LleHTpa/IbHOE W OPTOrOHaJIbHOEe NPOEKTUpOBaHMHE GUIYp Ha
MJIOCKOCTB; BBINOJJHATH N300pa)KeHUsAPUTyp Ha MJIOCKOCTH.
CTpouTb ceyeHUsT MHOTOTPAHHHUKOB Pa3JUYHBIMH METOJaMH,
BBIMOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXH U3 PHUCYHKOB
MPOCTHIX 06'bEMHBIX QUTYP: BHUJ, CBEPXY, COOKY, CHHU3Y.
BplUMCAATE  IJIOIAJM  [OBEPXHOCTEHM  MHOIOIPAaHHUKOB
(mpu3Ma, nmupamMuzia), TeOMEeTPUIECKUX TeJ C NPUMEHEHUEM
dopmy .

CB0OGOJHO oOmepupoBaTh MOHSATHUSAMU: CHUMMETPHUS B
NPOCTPAHCTBE; LEHTP, OCb U IJIOCKOCTb CUMMETPHHU; LEHTD,
OCbhb U TIJIOCKOCTb CHMMETPHUU QUTYPHI.

CBo60OJHO oOmnepupoBaTb MNOHATHUAMH, COOTBETCTBYIOILUMU
BEKTOpaM M KOOpPJUHATaM B NMPOCTPAHCTBE.

Beino/siHATE AelcTBUA HaJ, BEKTOPAMU.

PemwaTh 3ajayuM Ha  Jl0Ka3aTesJbCTBO MaTeMaTH4YeCKHUX
OTHOLIEHHH U HaxXOXJeHHe TeOMEeTPUYECKHX BEJUYHH,
NpUMEHSS] U3BECTHbIE METO/bI IPU PEelIEHUH MaTeMaTHYeCKUX
3a/ia4 [OBBILIEHHOTO U BBICOKOI'O yPOBHS CJIOXKHOCTH



[IpuMeHATH  NpocTelliue  HporpaMMHble  CpeJCcTBa U
3JIEKTPOHHO-KOMMYHUKALMOHHbIE CHUCTEMbl IPU pelIeHUU
CcTepeoMeTpHUYeCKUX 3aJau.

W3BieKkaTs, npeo6pa3oBbIBATH U WHTepHpeTUPOBATh
MHOpPMaMID O  NPOCTPAHCTBEHHBIX  TeOMETPHUYECKUX
durypax, npecTaBJeHHY0 Ha YyepTeXaxX U PHUCYyHKaX.
[IpuMeHATH NOJyYeHHble 3HAHUSI HA NPAaKTUKe: CPABHUBATh U
aHaAJU3UpPOBaTh peasjibHble CUTYalUH, IPUMEHATb U3y4eHHble
NOHATHUA B IpoliecCe IMOWCKA peUIeHUs MaTeMaTH4YeCKU
chopMysIMpOBaHHOW TPO6GJIEMb], MOJEJUPOBATH peasibHble
CUTyallud Ha A3blKe I'€eOMETPUH, HCCIeL0BaTh NOCTPOEHHbIE
MOJleJIU C HCIOJb30BAaHHUEM TeOMEeTPUYECKHUX MOHATHH U
TeopeM, almnapara ajrebpbl; peulaTb NpPaKTHYECKHE 3aayuH,
CBsI3aHHbIE C HAXOX/JeHHEeM reOMeTPUUECKUX BEJHYUH.

HUmeTh mnpejcTaB/ieHUss 00 OCHOBHBIX 3Talax  pPasBUTHSA
reoMeTpUM KaK COCTaBHOM 4vacTh ¢yHAaMeHTa pPa3BUTUSA
TeXHOJIOTUH.



11 Knacc

CBoOOOHO  OIEpHPOBATH  MOHATHUSIMH, CBSI3aHHBIMH  C
HWIAHIPUYECKOMN, KOHUYECKOU u chepuueckoit
MMOBEPXHOCTSAMU; OOBSICHATH CIIOCOOBI TOTYISHHH.
OnepupoBaTh TOHSITHUSMH, CBS3aHHBIMU C TelaMU BpalCHUS:
UUJIMHIPOM, KOHYCOM, CPepoil U mapom.

Pacno3naBate Tena BpamieHus (IWIMHIP, KOHYC, chepa u
mrap) “  OOBSICHATH CHOCOOBI TOMYYEHHS TeJd BpalleHusd.
KnaccupumupoBath  B3amMHOE  pacmoyiokeHHe  chepsl |
MJIOCKOCTH.

BpruncnsaTte BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB U TEII
BpalllCHUS, 00BEMBI u Iiomaau MOBEPXHOCTEHN
MHOTOTPAaHHUKOB W TEJ BpAICHUs, F€OMETPUUECKUX T C
MMpUMEHEHHEM (HOPMYIL.

CBoOOmHO  omepupoBaTh  IMOHSITHUSIMHM,  CBSI3aHHBIMH  C
KOMOMHAIMSIMU  TEJ  BpalleHHs] W  MHOTOIPaHHUKOB:
MHOTOTPaHHUK, BIMCAaHHBIA B cdepy U ONHUCAHHBIM OKOJIO
chepnl; cdepa, BOUcCaHHAsE B MHOIOTPAaHHUK WM  TeEJO
BpaIIeHUsl.

BBIYUCIISITE COOTHONIEHUS MEXKIY IUIOMAIMUA TTOBEPXHOCTEH W
00bEMaMH TIOOOHBIX TEIL.

H3zobpaxars wu3ydaemble (GUTYPHI; BBINOJIHATH (BBIHOCHBIE)
IJIOCKHE YEePTEX U W3 PUCYHKOB NPOCTHIX OOBEMHBIX (Puryp:
BHUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHMs TEJl BPALICHHUS.
W3Bnexars, HHTEPIPETHPOBATH u peoOpa3oBbIBATH
WHOOPMAIUIO O TPOCTPAHCTBEHHBIX TI'€OMETPUUYECKHX (UTypax,
MPEJICTABICHHYIO HA YePTEKax U PUCYHKaX.

CB00OOIHO ONEPHUPOBATH MOHATHEM BEKTOpP B MPOCTPAHCTBE.
BrimonHATe omepaunu HaJ BEKTOpamHu.

3ajaBaTh IJIOCKOCTh ypaBHEHUEM B JIEKapPTOBOW CHUCTEME
KOOpJIMHAT.

Pemate reomerpuyueckue 3a7add Ha BBIYHCICHHE YTJIOB MEXKIY
NPSIMBIMU ¥ TUIOCKOCTSIMH, BBIUYMCIICHUE PACCTOSIHUM OT TOYKH
JI0 TUIOCKOCTH; B  IIeJIOM, Ha TPUMECHEHHE BEKTOPHO-
KOOPJIHMHATHOTO METOJa MPHU PELICHHH.

CBo0OoaHO oOmEepuUpoBaTh MOHATHSIMU, CBSI3aHHBIMU c
JIBDKEHUEM B TIPOCTPAHCTBE; 3HATh CBOWCTBA JIBUKECHUH.
BrinonHsaTe n300pakeHUs] MHOTOIPAHHMKOM U TeJl BpalleHus
IpU HapajyieJIbHOM II€peHOCe, LIEHTPaJIbHOM CHUMMETpHH,
3€pKalbHOW CHMMETpPUH, TIPH TOBOPOTE BOKPYT MPSIMOH;
npeoOpa3oBaHus MOJ00US .



CTpouTh CEYeHHSI MHOTOTPAHHUKOB M TENl BpAIICHUS: CCUYCHUS
nuIMHApa (mapajiebHO W NEPHeHAMKYJISIPHO OCH), CEUCHHUS
KoHyca (mapajuieJbHOe OCHOBAHHWIO M MpOXOoJsinee  depe3
BEPIINHY), CEUYCHHS IIapa.

Hcnonb30oBaTh METOABI TOCTPOCHHS CEUCHHUI: METOJ CIEAOB,
METOJI BHYTpPEeHHero IpPOeKTHPOBAaHHUS, MeTOoJ, IepeHoca
cexymeﬁ IIJIOCKOCTH .

Jloka3bIBaTh reOMETPHUECKUE YTBEPKIACHUSI.

IIpumeHsITh reoMeTpHYECKUE bakThI JUTST perIeHus
CTEPEOMETPUUCCKUX  3aJad, MOpPEeAIoJarafolmmnx HECKOIbKO
mraroB peuiCHusA, €CJIM YCJIIOBUA TMPUMCHCHUS 3aJaHbl B SIBHOM
1 HesBHOU (dopme.

Pemate 3amaun Ha JI0Ka3aTebCTBO MaTeMaTHYeCKUX
OTHOIIEHUN M HAaXO0XJEHHE T€OMETPUUYECKHX BEIUYHH.
[IpumeHsaTh  mporpaMMHbBIE  CpPeACTBA W 3JIEKTPOHHO-
KOMMYHHKaIllUOHHbBIE CHUCTEMBI pu peLICHUH
CTEPEOMETPUYECKUX 3a7ad.

[IpumeHATh TOJIydeHHBbIE 3HAHMS Ha IMPaKTUKE: CPaBHUBATh,
aHAJIM3UPOBATh W OIEHUBATH peaJIbHbIE CUTYallMH; TPUMEHSITH
W3Y4YCHHBIE MOHSTHUS, TEOPEMBbI, CBOWCTBA B MpOLECCE IOUCKA
pelieHus  MaTeMaTH4ecKdu Cc(GOPMYJIUPOBAHHOW  IPOOIIEMBI,
MOJIETTUPOBaTh peajibHble CHUTYallMd Ha S3BIKE T'€OMETPHH,
HCCJENA0BAaTh  I[OCTPOEHHBIE  MOJEIM €  HMCIOJB30BAHUEM
reOMEeTPUYECKUX MOHATUH U TEOpeM, ammapara ajareOpsl; pelaTh

MNPaKTUYICCKHEC 3aJga4u, CBsI3aHHBIC C HaxXOXJICHUEM
reOMCTPUYCCKUX BCJINYMH.
Nmetn OpEeaACTaBICHUA 00 OCHOBHBIX JTamax pa3BUTUA

reOMETPpUM KaK COCTaBHOM 4YacTh (yHIAaMEHTa pPa3BUTHS
TEXHOJIOTUH.



COJEP)KAHUE YYEBHOI'O KYPCA (II0 'OJAM OBYYEHMNS)

10 Knacc

IIpamele u naockocmu 6 npocmpancmee

OcHOBHbBIC MOHATHA cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBo.  [loHsitTue 00  aKCMOMAaTHYeCKOM  MOCTPOCHHH
CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUU M CIIEACTBUS U3 HHUX.

B3anmuoe pacroJioKeHue MIPSIMBIX B IIPOCTPAHCTBE:
[EpeCceKaoIIMecs,, NapajulesIbHble W CKPCLIMBAIOIIMECS IPsIMBIE.
IIpyu3Haku ckpenuBaromuxca NpsAMbIX. [lapamienbHOCTh NPSIMBIX U
IJIOCKOCTEH B MPOCTpaHCTBE: MapajljiesibHbIEe NPSIMbIe B IPOCTPAHCTBE;
NapaJyIeJIbHOCTh  TPEX NPSIMBIX; NAPAUICIBHOCTh MPSAMON u
miockoctu.  IlapamnenpbHoe W IEHTpalbHOE  MPOEKTUPOBAHUE,
m3obOpaxkeane  ¢guryp. OCHOBHBIE  CBOWCTBAa  MapajlIeIbHOTO
npoekTupoBanus. M3o0paxenne Quryp B mapajuieIbHOM MPOEKINH.
Yrael ¢ cOHampaBICHHBIMM CTOPOHAMH; YTOJ MEXAy HpsIMBIMU B
npoctpaHcTBe.  [lapamienbHOCTP  IUIOCKOCTEH: — NapajuieibHbIE
IJIOCKOCTH; CBOMCTBAa IapaJuIeNIbHBIX IUIOCKOcTel. IIpocreiimue
MIPOCTPAHCTBEHHbIE ¢durypst Ha IIJIOCKOCTH: TeTpa’ip,
napajuiejenunes; NoCTPOSHUEe CeYeHUI.

[leprieHANKYAAPHOCTH TPSAMON M TUIOCKOCTH: TEPIEeHIUKYIISIpHBIE
npsiMble B MIPOCTPAHCTBE, psIMbIe napajiejbHble u
MEePIIeHINKYJISIPHbIE K TUIOCKOCTH, IpPU3HAK MEPHeHIUKYJISIPHOCTH
OpsIMOM M IUIOCKOCTH, TeOpeMa O TMPsSIMOW MNepHeHIUKYISIPHOM
MI0CKOCTH. OpTOroHaJIbHOE NpPOEKTHpoBaHMe. llepnenaukynsap u
HAKJIOHHbIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHHE OT
OpsIMOM 10 IJIOCKOCTH, MNPOEKUUs (GUTYypbl Ha  IUIOCKOCTbD.
[leprieHANKYASIPHOCTH TIJIOCKOCTEH: TPHU3HAK MEPIEeHIUKYISIPHOCTH
JIByX Mmiockocteil. Teopema o TpéX mNepHneHIUKyIsIpax. YTIIBl B
MIPOCTPAHCTBE: YTOJ MEXy NPSIMON M INIOCKOCTBIO; ABYTPAHHBIN yIoJl,
JIMHEHHBIM yroa JBYTpPaHHOIrO yrija. TpEéXrpaHHbI U MHOTOTPaHHBIE
yribl. CBOHCTBa IUIOCKHMX YIVIOB MHOrorpaHHoro yria. CBoiicTBa
IUIOCKUX W JABYTPAaHHBIX YIJOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CHUHYCOB AJI TPEXI'PAHHOI'O yIJa.

Mmuozoepannuxu

Buzasl MHOTOrpaHHHMKOB; pa3BEPTKa MHOTorpaHHuka. Ilpusma: n-
yrojpHasi NIpuU3Ma; IpsiMasi M HAKJIOHHas IIpU3Mbl; OOKOBasi HU



MOJTHAsl TIOBEPXHOCTh NpU3MbL. llapamnenenunen, NIpsMOYTOJbHBIN
napajulienenune] 1 ero cBoicrsa. Kparuaiinuye myTu Ha MOBEPXHOCTH
MHoOTOTrpanHuka. Teopema DOiinmepa. IIpocTpancTBeHHas TeopeMa
IIndaropa. Ilupamupa: n-yronpHas mIUpamMuia; NpaBWIbHAS |
yceuéHHass nupamuabsl. CBoiicTBa péGep W OOKOBBIX TpaHe
MpaBWIbHON nupaMunbl. [IpaBuiIbHBEIE MHOTOTPAaHHUKH: IpaBHJIbHAS
npusMa U IpaBWiIbHas TNHUpaMula; IMpaBUJIbHAs TpeyrojbHas
nupamMyza ¥ NOpaBWIbHBIA TeTpasnp; KyO. IlpencraBienue o
MPaBWIBHBIX MHOTOIPaHHUKAaX: OKTadJp, AOAEKa’Ap M HKOCADIP.

Brluncnenre 93JIEMEHTOB MHOTOTPaHHUKOB: péOpa, aMaroHad,
yribl. [lnomans G0KOBOI MOBEPXHOCTH W TOJHOW MOBEPXHOCTH TIPS-
MOU TIPU3MBI, TUIOIIAb OCHOBAaHHUH, TeopeMa O OOKOBOW IMOBEPXHOCTH
npsMoil mpusMmbl. [lnomans OGOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH
MPaBWJIBHOM MUPaMH/IBI, TEOPEMA O MIIOIIAAN yCEUEHHON MTUPAMHUIBI.

CumMeTpusi B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUU TPABUIBHBIX
MHOIOTpaHHUKOB. CHUMMETpHsi B  MPaBWIHBHOM  MHOTOI'pDaHHUKE:
CUMMETpPHs TMapajulesIeNUIIe a, CUMMETPHUS NPaBUIIBHBIX IPU3M,
CHUMMETpPUSl TPaBUIBHOW MHUPAMHUJIBL.

Bexmopuvt u koopounamel ¢ npocmpancmee

IToHATHA: BEKTOp B MNPOCTPAHCTBE; HYJIEBOW BEKTOp, JJIMHA He-
HYJIEBOTO BEKTOpA; BEKTOPHI KOJUIMHEAPHBbIEC, COHANPABJICHHBIE U
IIPOTHUBOIIOJIOKHO HAIPABIICHHBIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JelcTBusa ¢ BEKTOpaMH: CIOKEHUE W BBIUNTAHHE BEKTOPOB; CyMMa
HECKOJIbKMX BEKTOPOB; YMHOXEHHME BeKkTopa Ha uyucio. CBolcTBa
CIIO)KEHUs1 BeKTOpoB. CBOICTBA YMHOXEHHsS BEKTOpa Ha YHCIIO.
ITonsitue KomILIaHapHblE BEKTOPhI. IIpH3HAK KOMIUIAHAPHOCTU TPEX
BekTOpoB. IlpaBuno mnapannenenunena. Teopema o0 paszIoKEHUU
BEKTOpa 1O TpEM HEKOMIUIAHApHBIM BekTopaMm. lIpsMoyronbHas
cucremMa KoopAauHaT B mpoctpaHcTBe. KoopanHatel BekTopa. CBs3b
MEXKJly KOOpJIMHATaMH BEKTOpPA U KOOPJAWHATAMU TOYEK. YTOJ MEXIY
BekTopaMu. CKalsipHOE NMPOU3BEJEHHE BEKTOPOB.



11 kmace
Tena epawienusn

[ousTHs: OWJIHHAPUIECKAs TTOBEPXHOCTBH, KOHHYECKast
IMOBEPXHOCTb, ceprudeckas ITOBEPXHOCTb, obOpasyromue
nopepxHocreil. Tena BpaleHWs: UMIHHAP, KOHYC, YCEUEHHBIU
KOHYC, cdepa, map. Bzanmuoe pacrionoxenne chepbl U IUIOCKOCTH;
KacaTelbHasl IUIOCKOCTh K cdepe. M300pakeHne Ten BpalleHUs Ha
miockoct. Pa3Béprka mmnmHapa u koHyca. Cummerpusi chepsl H
nrapa.

O06bEM. OcHOBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapajuleNienunena u cienctsus n3 He€. OO0bEM
OpsIMOM W HAKJIOHHOW TPU3MBI, IWIMHApPA, MHPAMHUIBI U KOHYyca.
O0BEM mapa ¥ MIAPOBOTO CETMEHTA.

KoMOuHanumu Tenm BpamieHUss U MHOTOTpaHHHKOB. [Ipu3ma, Bmu-
CaHHasi B WIMHJIp, OMHMCAaHHAas OKoyio muwinHiapa. [lepeceuenue chepst
U mapa ¢ miockocteio. Kacanme mapa ©  cdepbl IUIOCKOCTBIO.
[TonsitTue MHOTOTrpaHHUKA, OMHCAHHOTO OKoJIo  cdephl, cdepsl,
BIIMCAaHHOW B MHOTOTPaHHHMK WJIM TEJIO BpallCHUS.

[Tnomane MOBEpPXHOCTH NHMIWHJIpPA, KOHyca; Iuionmaab chepbl u
e€ yacreil.

I[Togo6ue B mnpoctpancTBe. OTHOmEHHE OOBEMOB, IUIOMIAACH
nmoBepxHocTeld momoOHbIX  ¢uryp. IlpeoOpazoBanune momoOwms,
roMoreTusi. Pemienwe 3amad  Ha IJIOCKOCTH C  HCIIOJIB30BaHUEM
CTEePEOMETPUIECKIX METOJIOB.

[TocTpoeHune ceueHHid MHOTOTPAHHUKOB M TEJ BpAaIICHHUS: CEUCHUs
nWIMHApa (mapajiebHO M MEPHEeHIUKYIISIPHO OCH), CEUYCHHsI KOHyca
(mapajiellbHOE OCHOBAHHWIO M MPOXOJSIIEe  4Yepe3  BEpIINHY),
CeYeHUs IIapa; METOJbI IMOCTPOCHUSI CEUCHUH: METO[ CJIEIOB, METOJ
BHYTPEHHETO MMPOCKTUPOBAHMS, METOJI ITIEPEHOCA CEKYIICH TIOCKOCTH.

Bexmopuvt u xoopounamel 6 npocmpancmee

BekTopsr B mpoctpanctBe. Onepaninu HaJl BeKTOopamu. BekTtopHoe
YMHOXEHHME  BeKTOopoB.  CBoiicTBa  BEKTOPHOTO  YMHOXKEHUS.
IIpsimoyromnpHas cucremMa KOOpAWHAT B MpocTpaHcTBe. KoopamHatsl
BekTOopa. Pasmoxkenue BekTopa mo Oaszmcy. KoopamHaTHO-BEKTOPHBIN
METO/J PU PEUIEHNH F'€OMETPUUECKUX 3ajad.

ﬂeum‘enuﬂ 6 npocmpancmee

JBmwxennsa mpoctpancTBa. OTtoOpakeHus. JIBIKEHUS W PaBEHCTBO



¢uryp. OOuiue cBoicTBa NBMKEHUH. BUIbI ABMKEHUHN: TapaiebHBIN
MepeHoc, IeHTpajdbHas CUMMETpHUsS, 3epKajbHasi CUMMETPHUsI, TIOBOPOT
BOKpyr mpsMoi. [IpeoOpazoBammst momobms. Ilpsamas u cdepa
Dunepa.



TEMATUYECKOE MNIAHUPOBAHME YYEBHOIO KYPCA (MO FOJAM OBYYEHMA)

10 knacc (He meHee 105 vyacoB)

HasBaHnue
pa3sgesa (TeMbl) Kypca
(xo/1M4YecTBO 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BHUABI A€ATE/JIBHOCTH y4YalllUXCA

BBegeHue
B CTepeoMeTpHI0
(24 4)

OCHOBHbBIE MNPOCTPAHCTBEHHble ¢U-
TypHI.

[lonaTua  crepeoMeTpUU:  TOYKA,
npsimMasi, MJIOCKOCTb, MMPOCTPAHCTBO .
OCHOBHBIE TNpaBUJa H306paKEeHUS
Ha pPHUCYyHKe IJIOCKOCTH, MapaJiielib-
HBIX NPSAMBIX (OTPE3KOB), cepeMHBI
OoTpesKa.

[lonaTua: mnepecekawuiyecsa IJIO-
CKOCTH, NepeceKawluecss npsMas u
MJIOCKOCTb; MOJYNPOCTPAHCTBO .
MHororpaHHHKH, n3obpaxkeHue
MpOoCTeNIUX NPOCTPAHCTBEHHBIX
duryp, HecyuecTByOUUX OOGBEK-
TOB.

AKcHOMBI CTepeoMeTpUH U IepBble
C/Ie/ICTBUSI V3 HUX .

Crnoco6bl 3aJlaHHUsl MPSAMBIX U ILJIO-
CKOCTeH B NPOCTPAHCTBE .
O6Go3HaueHUs1 TMpPSIMBIX M IJOCKO-
cTen.

CeyeHus H3o06pakeHHe cedyeHUU
NnupaMu/bl, Ky6a U NPU3MbI, KOTO-

OnpepesATh MJOCKOCTb Kak GUrypy, B KOTOpOH
BBINOJIHAETCS [JIAHUMETPHUS .

JenaTh mpocTrellive JOrUYeCKHe BBIBOAbBI U3 aK-
CUOMAaTHKHU MJIOCKOCTH .

IIpUBOAMTL NPUMePHI peasbHbIX 06bEKTOB, Hea-
Ju3anuer KOTOPBIX SBJSIOTCA aKCHOMBbI TreoMme-
TPHUH.

H3y4yaTh, NPpUMEHATb NPUHLUIBI TOCTPOEHUS Ce-
YeHUH .

Hcnosib30BaThk [/l NMOCTPOEHUs] CeYeHUH MeTOo[,
c/e/loB, MeTO/, BHYTPEHHETro NPOeKTHPOBaHUs, Me-
TOJ, IepeHoca CeKylel MI0CKOCTH .

PemaThk cTepeoMeTpUYecKHe 3aJa4yu: Ha onpejeJie-
HHe BU/Ia CeYeHHUs U HaXOX/JeHHe ero IJoaiu .
AxTyanmusupoBaTh GpaKTbl U MeTO/ bl IJIAHUME-
TPUH, peJieBaHTHbIE TeMe, IPOBOJUTDH AaHAJIOTHH .
Hcnosb3oBaTh NpU pellleHUH 3a7ad clejyloliye
IJIaHUMeTpUueckue PaKTbl U MeTOJbI:

Teopembr ®aseca ¥ 0 NMPONOPLHOHAJBHBIX OTpE3-
Kax . AITOPUTM JleJIeHUsI OTPe3Ka Ha n paBHBIX 4a-
creil. Teopema MeHesad.

PaBHOGepeHHBIA TpPEYroJbHUK PaBHOCTOpOHHUI
TPeyroJbHUK . [IpAMOyro/IbHBIA TPEYrONbHUK .




pble NPOXOJAT Yepes uUxX péopa . Uzo-
OpakeHHe IepeceyeHMs TIOJIydyeH-
HBIX IIJIOCKOCTeH . PackpamnBaHne
MOCTPOEHHBIX CeYeHUH pasHbIMU
L(BETaMHU .

MeTopn cnefoB AJ MOCTPOEHUs ce-
yeHud . CBoiicTBa IepeceyeHUH
NpsIMbIX M IJI0cKocTed . IlocTpoe-
HUe cedeHUH B NUpaMuzie, Kybe Io
TpéM TOUKaM Ha pébpax . CosmaHue
BBIHOCHBIX 4YepTeXXel W 3aluchb Mia-
OB NMOCTPOEHMUS .

[loBTOpEHUE NJIAHUMETPHH .
Teopema 0 nponopuoOHaJbHbIX OT-
peskax. [lofo6ue TpeyroJbHUKOB .
Teopema MeHesnas . PacuéThl B ceye-
HUSIX Ha BBIHOCHBIX YepTekax .
WcTopus pa3BUTHS JIAaHUMETPUU U
CTepeoMeTpUHU

CBOWCTBO cpejHel JIMHUU TpeyrosjbHuka . CBOH-
CTBO GHCCEKTPHUCHI YrJja TpeyroJbHUKa . CBOHCTBO
Me/IMaH TPeyroJIbHUKa .

[IpU3HaKK 1OA06HS TPEYTrOJbHUKOB .

IlosyyaTh mpejcTaB/ieHUsA 06 OCHOBHBIX 3Tamax
pa3BUTUS TeOMeTPUHM KaK COCTAaBHOM yacTh QyHJa-
MeHTa Pa3BUTUS TEXHOJIOTHUHU

B3aumMHoe
pacnoJio:xxkeHue
NpPAMBIX

B IPOCTPAHCTBE

(6 1)

B3auMHOe pacIio/io)KeHHue MpsMbIX
B nmpocTpaHcTBe . CKpeluBaoecs
NpsiMble [Ipy3HaKu CKpelMBa-
LIUXCS MPSIMBIX .

[lapasienbHble IpsiMble B  IpO-
cTpaHcTBe . TeopeMa o cyliecTBOBa-
HUY U eJMHCTBEHHOCTH NPSAMOH ma-
paJljieJIbHOM JaHHOW MNpsSIMOW, mpo-
X0/islled yepe3 TOYKY NPOCTPAHCTBA
U He Jiexallle Ha JaHHOW NpsMOH .

KnaccugunupoBaTh B3aMMHOe  pacHoJioKeHHe
NpsSIMBIX B NMPOCTPAHCTBE, WLIIOCTPUPYS PHUCYyHKa-
MU U IPUBOJA NMPUMEPHI U3 peasbHOMN >KU3HU .
JloKasbIBaTh TEOpeMy O CylleCTBOBAaHUU U eJJUH-
CTBEHHOCTH NapaJijieJIbHOU NpsAMOM, Npoxoasilei
yepes TOYKY IPOCTPAHCTBA U He JiexKalllel Ha Jpy-
ro npsAMoW; JieMMy O INepecedyeHHUH IJIOCKOCTHU
ABYMs MNapaJjlyleJibHbIMU MNPSMBIMH; TeopeMy O
Tpéx napaJljie/IbHbIX NPSAMbIX .

JloKasbIBaTh NpPHU3HAK CKpeIWBAKOIMUXCA MNps-
MBIX, TeOpeMy O CKPelMBaIIIUXCA MPAMBIX .




IIpooonocenue

HasBaHnue
pa3sgesa (TeMbl) Kypca
(k0/1MYEeCTBO YacoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BHUABbI AEATE/JIBHOCTH y4YalllUXCA

JleMMa 0 mnepeceyeHUH MapaJljelib-
HBbIX NPAMBIX IJIOCKOCTBIO . [lapai-
JIeJIBHOCTb Tpéx npsAMblx . Teopema
0 TpéxX mapasijiesbHbIX MPAMBIX .
TeopeMa 0 CKpeLIUBAIOIIUXCA NPsi-
MBIX .

[lapansiesbHOE TNPOEKTHpPOBaHUE
OCHOBHbIE CBOWCTBA MapaJlieJIbHO-
ro npoekTUpoBaHus . U3o06paxeHne
pa3HbiXx GuUryp B mNapaJsljleJibHOH
MPOEKIHH .

[leHTpasbHash NMPOEKLHUH .

Yrosn c coHanpaB/IeHHBIMH CTOPOHA-
MU . YTOJI MEeXAY NPSIMbIMH .

3a/layM Ha J0Ka3aTeJsJbCTBO U HCCIe-
Jl0BaHUe, CBSI3aHHbIE C PaCIIOJI0oXKe-
HHEM IIPAMBIX B IIPOCTPAHCTBE

Jloka3pIBaTh TeOpeMy O paBEHCTBE YIJIOB C COHa-
NnpaBJIEHHbBIMU CTOPOHAMH .

OGBACHATb, 4YTO Ha3bIBAeTCHd MapaUieJbHbIM U
LHEeHTPa/JIbHbIM NPOEKTHPOBAHHWEM W KaK BbIIIOJIHA-
eTcsl IPOeKTUPOBaHUe GUTyp Ha MJIOCKOCTD .
Jloka3pIBaTh CBOMCTBA NapaJslieJIbHOTO MPOEKTUPO-
BaHHUA .

H306pakaTh B MapasjleJIbHOH NPOEKIHUH pasHble
reoMeTpuyeckue QUrypsl.

PemiaTh cTepeoMeTpHYecKHe 3aJjlayd Ha JlOKa3a-
TEeJIbCTBO U MCCJIeIOBAaHHE, CBSI3aHHbIE C PaCIHOJIO-
JKeHHEM NPAMBIX B IIPOCTPAHCTBE .

IIpoBOAUTH /0Ka3aTeJbHble PACCYXAEHUsI NMPU pe-
LIEHUU TeOMeTPUYECKHX 3a/la4, CBA3aHHBIX CO
B3aUMHBIM DPaCHOJIOKEHUEM MPSMbIX B IPOCTPaH-
CTBe.

CpaBHMBaTh, aHA/IU3UpPOBATh M OLEHUBATH YT-
BEpPWKAEHHUA C LeJIbI0 BbIABJIEHUA JIOTUYECKU KOP-
PEKTHBIX U HEKOPPEKTHBIX PACCYX/IEeHUH .
MoaeMpoBaTh peajibHble CUTYallUH, CBsI3aHHbIE
CO B3adMMHBIM DpAacCIOJIO)KEHHEM TMNPAMBIX B IIPO-
CTpPaHCTBE, Ha A3bIKE€ I'eOMETPHUH .

HccienoBaTh OCTPOEHHBIE MOJIE/H C UCIIOJIb30BaA-
HHUEM TeOMEeTPUYECKUX NOHATHH M TeopeM, ammna-
parta aare6pbl, LUPPOBBIX PECYPCOB.




IlosiyyaTh npeAcTaBJIeHUE O LEHTPAJIbHOM NPOEK-
THPOBAaHHUU U 06 MCTOPUM PabOT MO TEOPHUH Iep-
CHEKTUBBI

Ilapa/yieIbHOCTh
NPAMBIX

M IJIOCKOCTEM

B NPOCTPaHCTBE
(8 v)

[ToHATHUA: MapaJIJIETbHOCTD MPSIMOU
U IJIOCKOCTHU B MPOCTPAHCTBE .
[Ipr3HaK nmapasjeJlbHOCTH NPSIMOU
U nJockocTty . CBolicTBa napaJsijiesb-
HOCTH NPSIMOU U IJIOCKOCTH .
[eoMeTpuyeckue 3a/la4u Ha BbIUYHC-
JIeHUe U [JI0Ka3aTeJbCTBO, CBsI3aH-
Hbl€e C IapalJIeJIbHOCTbIO NIPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE .
[locTpoeHue cedeHusi, NpPoxoJsilie-
ro yepe3 JIaHHYIO MpPSIMYI0 Ha YepTe-
»)Ke Y MapaJijieJIbHOT0 JpYyrod mps-
Mou . Pacuét otHowenuit. Ilapasn-
JleJibHasl MPOEKIUsI, MpUMeHeHHe
JIJIsl IOCTPOEHUsI CeYyeHUM Kyba U
napaJuiesienune/a .

CBo¥icTBa napasiiesienunesa u Npu-
3MBI .

[TapassenbHble nJockoctu . Ilpu-
3HaK{U NapasijieJIbHOCTH JIBYX IJIO-
ckocteii . TeopeMa 0 mapaJiiesibHO-
CTU U e/JUHCTBEHHOCTHU MJIOCKOCTH,
MPOXOAslleld Yepe3 TOUKY, He MPHU-
Ha/IJ1eXallyo JAaHHOHW MJIOCKOCTHU U
C/Ie/ICTBUS U3 HEE.

KnaccupuuupoBaTh B3aMMHOe  DPacCloJIOXKeHHe
NMpPsIMOM U MJIOCKOCTU B MIPOCTPAHCTBE, IPUBOJASA CO-
OTBETCTBYIOLME NMPHUMEPbI U3 peasbHOU KU3HHU .
dopMyIMpOBaTh oOIpeJie/ieHHe  MapaJljieJIbHbIX
NpPSAMOH U IMJIOCKOCTH .

JlokasbpIBaTh NPHU3HAK O MapasljielbHOCTH MPSIMOU
U MJIOCKOCTH; CBOMCTBA NapaJlJIeJIbHOCTH NMPSMOH
M TJIOCKOCTH .

PemaThb cTepeoMeTpHYecKre 3a/jla4yd BBIYHCIEHUS
U JI0Ka3aTeJbCTBO, CBSI3aHHBIE C MapaJlJieIbHOCTBIO
NPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE .

PemiaTh npakTH4YecKue 33/la4d Ha MOCTPOEHHE ce-
YeHHUH Ha YyepTexKax TeTpaszApa U napaJsijiesenure-
Ja.

PemiaTh cTepeoMeTpUYecKHe 3aJja4yH, CBS3aHHbBIE C
MOCTPOEHUEM CEYEeHUU MJIOCKOCTBIO .

IIpOBOAMUTD JIOTUYECKH KOPPEKTHBIE J0Ka3aTeJlb-
HbI€ PACCY>K/IEHUS IPU PEIIEHUU FreOMeTPHUYECKUX
33/ja4 CBSI3aHHBIX C MapaJslJIeJIbHOCTBIO IJIOCKO-
cTeit .

CpaBHUBaTh M1 aHA/JIM3UPOBATh peasibHble CUTya-
LMY, CBSI3aHHbIE C MapaJlJIeJIbHOCTbIO NPSMOU U
MJIOCKOCTH B NMPOCTPAHCTBE; MOAE/IMPOBAThH peasib-
Hbl€ CUTyalluM, CBSI3aHHbIE C IapaJlJIeJbHOCTbIO
MPSAMOM U IIJIOCKOCTH B IPOCTPAHCTBE, HA f3bIKE
reoMeTpuu




IIpooonocenue

HasBaHnue
pa3sgesa (TeMbl) Kypca
(x0/IMYecTBO 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BHUABbI AEATE/JIBHOCTH y4YalllUXCA

CBolicTBa mapasijleJIbHbIX IIJIOCKO-
CTel: O NapalJIeJIbHOCTH HNPSMBIX
nepeceyeHusi NpPH IEpPECEeYeHUHU
JBYX TapaJijleJibHbIX IIJIOCKOCTeH
TpeTbel; 06 OTpe3Kax napaJijesb-
HbIX NPSIMBbIX, 3aKJIOYEHHBIX MeX-
Jy THapaJljieJIbHbIMH IJIOCKOCTSMU;
0 repeceyeHUH NpsIMOH € AByM: Na-
paJlyieJIbHBIMU MJIOCKOCTAMHU

IlepnieHAUKYIAP-
HOCTb NPSAMBIX

U IJIOCKOCTeil

B NPOCTPAHCTBe
(26 4)

[ToBTOpeHue: Teopema [lnudaropa Ha
MJIOCKOCTH, TPUTOHOMETpPHUSA MPAMO-
YTOJIBHOTO TPEYToJIbHHUKA .
CBoiicTBa Ky6a M NpsAMOYTOJbHOTO
napaJsuiesienunesa . Boeluucienue
JJIMH OTpPe3KOB B Kybe W INpsAMOY-
rOJIbHOM Iapasuiesieunesie .
[lepneHAUKYJAPHOCTE NpPSIMOM U
nmyockocTy . [Ipu3Hak mnepneHuKY-
JIIPHOCTU NPSIMOM U MJIOCKOCTH . Te-
opeMa O CyIIeCTBOBAaHMM U eJUH-
CTBEHHOCTH NPSIMOM, Npoxosuien
yepe3 TOYKY MNPOCTPAHCTBA U IMep-
MEeHAUKYJAPHON K mjockocTH . [lio-
CKOCTU U NepHeHAUKYJIspHble UM
npsMas B MHOIOIpaHHHKax .

AxTyanusupoBaTtbh GaKTbl U MeTOJAbl IJIAaHUMe-
TPUM, peJieBaHTHbIe TeMe, IPOBOJUTH aHAJIOTHUH .
dopMy/IMpOBaTh ONpeAe/IeHUs: NepHeHAUuKYIsap-
HBIX NPSIMBIX B IPOCTPAHCTBE; ONpeJiesieHHe Npsi-
MOM, MepHeHAUKYJIIPHON K MJIOCKOCTH .
Jloka3bIBaTh: JIEeMMY O NEePHNEeHAUKYJISIPHOCTH JIBYX
napaJsiyieJIbHbIX MPSIMbIX K TPEThEH MPSAMOU; Teope-
MbI O CBSI3U MEX/y NMapaJIeJIbHOCTbIO MPSIMbIX U
WX MEePIeHAUKYJAPHOCTbIO K MJIOCKOCTH .
Jloka3bIiBaTh: TeOPEMY, BbIPAKAKWIIYI MNPU3HAK
MEePNEeHJUKYISIPHOCTUA MPSIMOU U TJIOCKOCTH; TeOo-
peMy O CyLeCTBOBAHUM W €JUHCTBEHHOCTH Mpsi-
MOM, MpoXo/siieHd yepe3 JaHHYIO TOYKY U IepIeH-
JUKYJAPHON K JJAHHOMW IJIOCKOCTH .

H306pakaTh B3aWMHO NepIeHAUKYJISApHble IIps-
MYI0 U MJIOCKOCTb .




[lepneHAMKYISIp U HAKJIOHHASA .
[TocTpoeHue nmepneHAUKYJIsIpa U3
TOYKH Ha NPSMYIO .

Teopema o Tpéx neprneHAUKyIdpax
(npsimMast u o6paTHas) .

Yrosa MexAy CKpelHBar LU MMUCS
npsiMbIMU . [loUCcK nepneHAuKyasap-
HBIX NPSMBIX C TOMOLIBIO NepIeH-
JUKYJISIDHBIX MIJIOCKOCTEH
OpToroHasbHO€e NPOEKTUPOBAHUE .
[TocTpoeHue ceueHUH Kyba, Ipu-
3MBbl, NPaBUJILHON MUPaMU/BI C 110-
MOLbIO OPTOTrOHAIbHON MPOEKIUH .
CuMMeTpuda B NPOCTPAHCTBE OTHO-
CATEeJIbHO IJI0CKOCTH . [lnockocTn
CHMMEeTPUH B MHOrOIpaHHHKaX .
[IpusHak nepneHAUKYJISIPHOCTH
NpSAMOM U IJIOCKOCTH KakK CJeJ[CTBUe
cuMMeTpuH . [IpaBUIbHBIE MHOTO-
rPaHHUKHU

Pacuét paccTossHUH OT TOYKHU [0
MJ10CcKOCTU. Croco6bl OMyCTUTh Nep-
MeHJUKYJISpbl: CUMMETpPHs, CABUT
TOYKH M0 MNapasijieJIbHOW NpsiMou
CABUAT MO HemnapaJ/uUleJIbHOM Mps-
MOH, U3MEeHeHUe PaCCTOSHUUN

dopmyMpoBaTh CBOWCTBO NepHeHJUKYJspa IO
OTHOULIEHUIO K MJIOCKOCTH .

IosiyyaTs npeacTaB/JIeHUE O 3HAYEHUU NEepIeHu-
KyJasipa JJisd Apyrux o6sacteidd Hayku (¢pusuka,
3HepreTHKa, Jla3epHble TEXHOJIOTMH), B peaJbHOH
J)KU3HU (TEeXHHUKa, OKpy»Kawlassi 06CTaHOBKA) .
JloKkasbIBaTh YTBEpKJEeHUs, CBsSI3aHHble C MpPOEK-
Uel MNpsMOH Ha MJIOCKOCTb, HeNeprneHAUKYJsp-
HYI0 K 3TOH NpPsIMOM .

JloKkasbpIBaTh TeOopeMy O TPEX MeprneHAUKYaAspax U
TeopeMy 06paTHYI0 TeopeMe O TPEX neprneH UKy -
pax.

IosiyyaTh nmpeacTaBjieHHEe 00 OPTOrOHAJBHOM IpO-
eKTHPOBAHUH .

JloKka3bpIBaTh TeopeMy O NMPOEKIMH TOYKH Ha Mps-
MYIO .

PemaTh crepeoMeTpuyecKkHue 3aJauH, CBSI3aHHBIE C
NeprneHUKY/IPHOCTbIO NMPSIMOK U IMJIOCKOCTH .
PemiaTth mnpukjasHble 3a/layd, CBsI3aHHble C Ha-
XOX/IeHUEeM reOMeTpPUYEeCKUX BEJUYHH .

PemaTh crepeoMeTpuyecKHe 3aJauH, CBSI3aHHBIE C
NpUMEHEHHUEM TeOpeMbl O TPEX NEePHEeHAUKYJIApaX,
HaX0XKJIeHUeM pACCTOSIHUN, MOCTPOEHHEM IPOeK-
LM .

CpaBHMBaTh U aHAJM3UPOBATH YTBEPXKIEHUS C lie-
JIbI0 BBISIBJIEHUS JIOTUYECKH KOPPEKTHBIX M HEKOp-
PEKTHBIX PaCCyKJI€HUH .

AHanu3upoBaTh U MOJE/JUPOBATh Ha S3blKe reo-
MEeTpPUU peasibHble CUTyallUH, CBS3aHHblE C Iep-
NEeHAUKYJISPHOCTBIO MPSMON U IJIOCKOCTH; HMCCJIe-
JAOBaTh IMOCTPOEHHble MOJEJNH, B TOM 4YHCIE U C
MCIOJIb30BaHMEM allapaTa ajare6pbl




HasBaHnue
pasaesa (Tembl) Kypca
(x0/IMYecTBO 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BHUABI AEATE/IBHOCTH y4YalllUXCA

Yrjibl ¥ paccTOSHUS
(16 4)

[IoBTOpeHHE: YyTrOJN MeXAY MNpPSAMBbI-
MU Ha MJOCKOCTH, TPUTOHOMETpPHUS B
NIPOM3BOJIBHOM TpEeYyroJIbHUKe, Teo-
peMa KOCHHYCOB.

[IoBTOpeHHe: yroa MexAy CKpeliu-
BaKILUMUCA NPSAMBIMH B IPOCTPaH-
cTBe . 'eomMeTpuyeckue MeTO/ bl Bbl-
YUCJIEHUs yrjaa MexAy NpsIMbIMH B
MHOTOTpaHHHUKAX .

JByrpaHHbIi yros. CBOWCTBO JiU-
HEeWHBIX YIJIOB IByTPAHHOrO yIJa .
[lepneHAUKYyISApHBIE MJIOCKOCTH .

CBoiicTBa B3aWMHO IepHeHJUKY-
JISPHBIX TJIoCKOCTel . [Ipu3Hak nep-
NeHAUKYJIAPHOCTH IIJIOCKOCTeH;

TeopeMa O TpPsIMON IepeceyeHUd
JABYX TIIJIOCKOCTeH TNeplneHAUKYJIsap-
HBIX TpeTbel IJIOCKOCTH .
[IpamMoyrosibHBIM NapaJiesenunes;
Ky6; U3MepeHHUs], CBOMCTBA MPSIMOY-
roJbHOTO NapaJiesnenunesa . Teope-
Ma O JuaroHa/iu NpsIMOYTOJIbHOTO
napaJijiejienuie/ia U cJeACTBUE U3
Heé.

AKTyasim3upoBaTh GaKTbl U METO/IbI [JIAHHUME-
TPUH, pejieBaHTHbIE TEME, IPOBOAUTH AHAJIOTHUU .
dopMy/IMPOBATh ONpeJiesieHre JIBYTPaHHOr0 yrJa.
Jloka3bIBaTh CBOWCTBO pPaBEHCTBA BCeX JIMHEHHBIX
yIrJIOB ABYI'PaHHOIO yIJIa.

KnaccudunupoBaTthb JByrpaHHble yIJibl B 3aBUCH-
MOCTHU OT UX T'PaJlyCHOH MephI.

dopmyiMpoBaTh olipeJie/ieHHe B3aUMHO NepleH-
JUKYJISIPHBIX [JIOCKOCTEH .

Jloka3bIBaTh TeOopeMy O NMpU3HAKe MNepreHUKY-
JISPHOCTHU [JIBYX IJIOCKOCTEM .

dopMyIMpoOBaTh CJeACTBHe (U3 MpHU3HAKaA) O Mep-
MEeHJUKYJSAPHOCTU IJIOCKOCTH, KOTOpasi MepleH/ u-
KyJiipHa NpPsAMOM, MO KOTOPOM MepeceKarwTcs JBe
MJIOCKOCTH, 3THU MJIOCKOCTSIM .

Jloka3bIBaTh YTBEPXK/JEHUS O ero CBOMCTBax; TeO-
peMy U cJeJCTBMe U3 Heé 0 AuaroHajsx MNpsiMoy-
roJIbHOT'O MapaJijesenuiesia .

Pemiath cTepeomMeTpuyecKrde 3aJa4yd, CBSI3aHHbIE C
NeprneHgUKyJJsIPHOCTb NMPAMBIX U IJIOCKOCTEH, UC-
MoJIb3ysl MJIaHUMeTpUuieckre GaKTbl U METOJbI .
IIpoBOAUTBL JIOTUYECKU KOPPEKTHbIE JlOKa3aTeJsb-
Hble PacCy>XJleHUsl NMPU pelleHUH reoMeTpUYeCcKUuxX
3a/1a4y, CBSI3aHHBIX C NEPHEHJAUKYJISAPHOCTbIO IJ10-
CKOCTeH .




CTepeoMeTpHUYeCcKHMe U NMPHUKJIaJHble
3a/layy, CBA3aHHbIe CO B3aWMHBIM
pacnoJsio)keHHeM INpPsIMbIX U IMJIOCKO-
CTH.

[ToBTOpEHME: CKpelHBalIiuecs
NpsiMble, IapaJljiejbHble MJIOCKOCTH
B CTAaHJApPTHBIX MHOTOTPAaHHUKAX .
[Tapa mapaJ/ijiesIbHBIX JIOCKOCTEH
Ha CKpellMBalUXCcA NPSMBIX, pac-
CTOSIHHAE MeX/y CKpellUuBallUMU-
CcA NPAMBIMH B NIPOCTBIX CUTyalU-
X .

OnyckaHue neprneHUKYJISAPOB, Bbl-
4YHCJIeHWe PACCTOSIHUM OT TOYKH A0
TOYKH; NPSAAMOMU; MJIOCKOCTH .
Beruucienve pacCTOASHUH — MexAy
CKpellMBaK0IIMMUCA NOPAMBIMH  C
MOMOLbI0 MepPNeHAUKYJIAPHON IJIO-
CKOCTH .

TpéxrpaHHbI yroJ, HepaBeHCTBa
JJIs1 TPEXTPAHHBIX YIJIOB.

Teopema [ludaropa, TeopeMbl KOCHU-
HYCOB U CHHYCOB JiJI1 TPEXTPAHHOI'O
yrJjia . JJieMeHTbl cpepruyecKor reo-
MeTpUU: TeoJie3hyecKrhe JIMHUKU Ha
3emiie

AHanM3upoBaThL U MOJE/JUPOBATh Ha A3blKe reo-
MeTpHUH peaJibHble CHUTyallUH, CBsI3aHHble C Hep-
NeHUKYJAPHOCTbIO NMPSAMBIX U IJIOCKOCTEH .
HccaepoBaTh NOCTpOeHHbIE MOJeH, B TOM 4YHUC/Ie
Y C MCIO0JIb30BaHUEM anmnapara ajare6psl.

PemiaTe npukJaZHble 3aZla4d, CBs3aHHble C Ha-
XOX/JleHUeM reoMeTPHUYeCKUX BeJUYUH

MHoOrorpaHHUKH1

(7 49)

CucreMaTusalnuss 3HaHuUH: MHoro-
FPaHHUK U ero 3JeMeHTHI . [lupamu-
na . Bugel nupamup . I[IpaBusiibHas
nupamMu/ia .

PaGoTaTh c y4yeGHHUKOM: 33JlaBaThb BOIPOCHI, Jie-
JIaTh 3aMeYaHUsl, KOMMEHTapHH .
AHa/IM3MpoBaTh pellleHHe 3aJa4H .




HasBaHnue
pasaesa (Tembl) Kypca
(x0/IMYecTBO 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BHUABI AEATE/IBHOCTH y4YalllUXCA

[Tpusma [lpamMasgs u HakJIOHHasA
NPHU3MbI [IpaBusibHasE NpuU3Ma
[IpssiMo#l mapasiesnenunef, MNpsiMOY-
roJIbHbIA Napasyesienumes, Ky6 .
Beinyksible MHOrorpaHHUKH . Teope-
Ma Jisnepa . [IpaBuibHbIEe U TOJY-
NpaBUJIbHble MHOTOTPAaHHUKHU

PucoBaTthb BBIIIYKJIbIe MHOTOIPaHHHWKH C 3aJaHHbI-
MM CBOMCTBaMM; BOCCTaHaBJIMBATb OOILIWNA BUJ BbI-
MYKJIOTO MHOTOIPaHHMKA 110 JBYM €ro NpoeKLUaM .
Jloka3pIiBaTh CBOMCTBA BBINYKJIOI0 MHOTOIPAaHHUKA .
PucoBaTh BBINYKJble MHOIOIPAaHHUKH C Pa3sHOU
3iIepoBON XapaKTepUCTUKOH; HcCCAeA0BaThb BO3-
MOXHOCTHU MOJIY4YE€HHA pe3yJibTaTa IPHU BaApbHUPpOBa-
HUHU JAHHBIX .

Jloka3pIBaTh CBOMCTBA NPaBUJIbBHBIX MHOTOIPaH-
HUKOB . IlsIaHHpOBATh NOCTpPOEHHE NPABUJIbHBIX
MHOTOTPaHHUKOB Ha IOBEPXHOCTAX [APYrux mnpa-
BUJIBHBIX MHOI'OTPAaHHHUKOB

BekTOphI
B IIPOCTPAHCTBE
(13 4)

[loHATHE BEeKTOpa Ha MJIOCKOCTH U B
MPOCTPAHCTBE .

CyMMa M pa3HOCTb BEKTOpOB, mpa-
BUJIO MapaJijiesieNuIeia, YMHOXe-
HHEe BEKTOpa Ha YUCJI0, Pa3jIoXKeHHe
BEKTOpa Mo 6a3UCy TPEX BEKTOPOB,
He JIeXKall[MX B OJJHOM IJIOCKOCTH .
CkaJiipHOe Tpou3BeJileHHe, BhIYUC-
JleHWe yTJia MeXJy BEeKTOpaMUu B
MPOCTPAHCTBE .

[IpocTelinive 3aa4u ¢ BEKTOPaMU

AKTyasim3upoBaTh GaKThl U METO/IbI MJIAHHUME-
TPHH, peJieBaHTHbIEe TEME, MIPOBOJAUTb aHAJIOTUH .
OnepupoBaTh NOHATUAMM: BEKTOP Ha MJIOCKOCTH U
B IIPOCTPAHCTBE; KOMIIJIaHapHble BeKTOpHI . [IpuBo-
JUTb NpUMepbl GU3UIECKUX BEKTOPHbBIX BEJUYHUH .
OcBauBaTh NpaBUJia BbINOJHEHUS AEUCTBUH CJIO-
J>KEHUSI U BBIYMTAHUS BEKTOPOB, YMHOXKEHUS BEK-
TOpa Ha YHUCJIO.

Jloka3bIBaTh MPU3HAK KOMIJIAHAPHOCTU TPEX BEK-
TOPOB .

Jloka3bIBaTb TEOPEMY O Pa3JIOKEHUHU JIDGOr0 BeK-
TOpa MO TpPEéM JaHHBIM HEKOMILJIAHAPHBIM BEKTO-
pam.




JABUKeHUA
(5 4)

JIBmxeHus1 npocrpancrBa . OTo6pa-
>)KeHUsl . /IBW)KeHUs W PaBeHCTBO
uryp . OGuue cBoMCTBa [JBUXKe-
HUM . BuJbl ABMXKEHUN: mapasijiesib-
HBIH MepeHoC, IeHTpaJIbHass CUMMe-
TpUs, 3epKaJibHas CUMMETpHs, IO-
BOpOT BOKpYT NpsIMOH .
[Ipeo6pazoBanusa noxobus . [Ipssmas
u chepa diisiepa.

FeoMeTpuyeckre 3aJjaudl Ha MpUMe-
HeHUe JBIKeHUs

I[IpuMeHATh NpaBuJa BbINOJHEHUS JEeWCTBUH CJIO-
J)KEHUS U BBIYUTAHUA BEKTOPOB, YMHOXEHHUS BeK-
TOpa Ha YUCJIO NPU PelIeHHH 33Jad .

HaxoauTh KoopJuUHAThI BEKTOpa B JAaHHOM 6asuce
Y CTPOUTH BEKTOP IO €ro KOOpAHHATaM .
BCIIOMHUTB ollpejie/ieHUe CKaJsIpHOTO YMHOXEeHMUSs
M ero CBOWCTBA . BBIYHCAATH C MOMOIIBIO CKaJIAp-
HOTO yMHOXXeHHUs [JJIMHBl BEKTOPOB, YIJIbBI MEXAY
HUMH, YCTaHABJMBAThb IMEepPIeHJUKYJSIPHOCTb BeK-
TOPOB.

AHa/M3MpoBaTh U MOJAE/JIMPOBATh Ha f3bIKE Ieo-
MeTpUH peasibHble CHUTyalUH, CBsA3aHHble C QU3HU-
YeCKMMH BEKTOPHBIMU BeJUYHHAMM .
Hcnosib30BaTh NpU pelleHUU 33/ady, CBS3aHHBIX C
BEKTOpaMMU B IPOCTPAHCTBe, IJIAHUMETpUUYECKUE
$aKTbl U METO/bI .

CBOGOJHO ONMEepUPOBATh MOHATUSIMHU: OTOGpake-
HUe NMPOCTPAaHCTBa Ha cebs, JBUKEHHWE NpPOCTpaH-
CTBa; LleHTpaJibHas, oceBass U 3epKajbHasg CUMMe-
TPHH, NMapasijiebHbIM NepeHoc; paBeHCTBO U MOJ0-
6ue duryp.

Jloka3bpIBaTh YTBEPXKJEHUsS O TOM, YTO LiEHTpaJib-
Has, oceBas M 3epKaJibHasl CHUMMETpPUH, Napaj-
JIeJIbHBIM MepeHoC SBJSITCA JBWXKEHUSIMU . BbI-
MOJIHATb NMpeo6pa3oBaHUsA MOL06US .
OnepupoBaTh NOHATHAMM: IpsMas U chepa IJi-
nepa.

Pematb reoMeTpuyecKue 3a/jlaid C MCIOJIb30BaHU-
eM JIBH)KEeHUH .

Hcnosb30BaTh NpU pelleHUud 3aJad /JBHXKEHUS
MPOCTPAHCTBA U UX CBOWCTBA.




HasBaHnue
pasaesna (TemMbl) Kypca
(x0/IMYeCcTBO 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BHUABI AEATE/JIbHOCTH y4YalllUXCA

CpaBHUBaTh U aHAJIM3MPOBATh YTBEPXKJEHUS C Lie-
JIbIO BBISIBJIEHUs] JIOTUYECKU KOPPEKTHBIX U HEKOP-
PEKTHBIX PacCy>KJeHUH .

HcciepoBaTh MOCTPOEHHbIE MOJEJH .
Hcnosib30BaTh HUPPOBBIE pecypChl

11 Knacc (He MeHee 1

05 v)

HasBaHue
pa3szena (TeMbl) Kypca
(xo/1MYeCcTBO 4acoB)

OcHOBHOe cojep:KaHue

OcCHOBHbIE BHJBI JeATEe/JbHOCTH Y4alUXCs

AHa/iuTU4YecKas
reoMeTpusa
(15 4)

[ToBTOpeHMe: KOOpPJAMHATBI BeKTOpa
Ha IUJIOCKOCTH W B IPOCTPAHCTBE,
CKaJiipHOe TpOu3BeJleHHe BeKTO-
pOB, BBIUMCIEHHE yTIJa MEeXJy BeK-
TOpaMH B NPOCTPAHCTBe . YpaBHe-
HUe TMpsAMON, mNpoxojsiied yepe3
JiBe TOYKH .

YpaBHeHHe NJIOCKOCTH, HOpMalJlb,
ypaBHEHHMeE IIJIOCKOCTH B OTpe3Kax
BekTopHOoe npousBeseHue . JIuHel-
Hble HepaBeHCTBA, JUHEeHHOe Mpo-
rpaMMHpPOBaHHe

AxkTya/smm3upoBaTh GaKThl U METO/bI IIJIaHHUMe-
TPUH, peJieBaHTHbIE TEME, IPOBOJIUTh AHAJIOTHH .
CBOAUTD JIeHCTBUSA C BEKTOPAMHU K aHAJIOTUYHbBIM
JIeHCTBUSIM C UX KOOPJUHATaAMH .

BCIOMHUTB Olpe/ie/IeHHe CKaJISIPHOTO YMHOXEHHUS
M ero CBOWCTBA . BBIYHCIAATH C MOMOLIBI CKaJsIp-
HOI'0 YMHOXEHHUS JJIMHBl BEKTOPOB, YIJIbI MEXIY
HUMH, YCTAaHaBJMUBAThb NEPHEHAUKYJISIPHOCTb BEK-
TOPOB.

BBIBOAUTB ypaBHeEHHEe IJIOCKOCTH U GopMyJy pac-
CTOSIHUSI OT TOYKH /10 MJIOCKOCTH .




AnasuTHYeckre MeTOJbl pacuyéra
yrjla MexJy NpPsAMBIMH MU IIJIOCKO-
CTIMU B MHOrOrpaHHUKax . Popmy-
Jla pacCTOSIHUS OT TOYKH J10 IIJIOCKO-
CTU B KOODJMHATAX .

HaxoxieHre pacCTOSIHUH OT TOYKH
J10 IIJIOCKOCTH B Ky6e ¥ IpaBUJIbHOU
nupamuje

PemaThb 3a1a4y, couyeTass KOOPAUHATHBIA U BEKTOP-
HbIA METO/bI .

IIpOoBOAUTH JIOTUYECKH KOPPEKTHbIe AOKa3aTeJib-
HbI€ PACCyKJAEHUSA NPU PELIeHUU TeOMeTPUUECKUX
3aa4 Ha MNpUMeHeHHe BEKTOPHO-KOOPJAUHATHOTO
MeToJa.

AHa/IM3MpPOBaTh U MOJAEJUPOBATH Ha SI3bIKE T'e0-
METPUHM peasibHble CUTYalLluU, CBI3aHHbIe BEKTOpa-
MH U KOOPJMUHATAMHU .

HccneaoBaTh NOCTpOEHHbIE MOJIe/IM, B TOM YHCIIE
Y C UCIOJIb30BaHUEM amlapaTa aJrebpsl.
Hcno/ib30BaTh KOMIBIOTEpPHbIE MPOTPAMMBI .
3HAKOMMUTBHCS C UCTOPUEH Pa3BUTHUSI MaTeMaTUKH

IloBTOpEHMeE,
006061 eHHe

U cHCTeMaTHU3anus
3HAHUH

(15 4gacoB)

CeyeHUs] MHOrOTPaHHUKOB: CTaH-
JapTHble MHOTOTPAaHHUKH, MeTO[,
cJIeZ1OB, CTaHJApPTHbIE IJIOCKOCTH,
rnepeceyeHUsi MNPSMBIX U IJIOCKO-
cTen

[lapanienbHble NpsMble U MJI0CKO-
CTH: apaJljieIbHble CEYEeHHUs], pac-
YET OTHOLIEHUH, YIJIbl MEXAY CKpe-
LMBAKIIUMUCA NPSIMBIMHU
[lepneHAUKYyAIpHBIE TpsIMble U
IIJIOCKOCTH: CTaHJAApPTHBIE Iapbl
NeprneHAUKYJISAPHBIX MJIOCKOCTEH U
NPSAMBIX, CHAMMETPUH MHOT'OTPaH-
HUKOB, TeopeMa O TPEX NepreH/ -
KyJIsipax, BbIYMCJIEHUS JJUH B MHO-
rorpaHHHUKax

CTpouThb cevyeHUs .

Pematb cTepeoMeTpUYecKHe 33Jlayd Ha /[lOKa3a-
TeJIbCTBO MaTEMaTHYECKHX OTHOILIEHWH, HaxoXje-
HHE TeOMeTPUYEeCKUX BeJWYUH (JJIUH, YTIJIOB, ILJIO-
majzied, 06'bEMOB) .

Hcnosib30BaTh NPU pellleHUH CTEPeoOMEeTPUUYECKUX
3a/1a4 JIaHUMeTpudeckue GakTbl U METO/bI .
IIpoBOAUTH JIOTUYECKU KOpPpPEKTHBbIE JI0Ka3aTeJsib-
Hble PacCy>K/JleHHUsl NPU pelIeHUH CTepeoMeTpHuue-
CKHUX 3a/a9.

CpaBHMBaTh U aHAJIM3UPOBAThb peasibHble CUTYya-
MU U BBISIBJISATb BO3MOXXHOCTb €€ MO/JIeJTMPOBaHUs
Ha sI3bIKE T€OMETPHH .

Mojge/mMpoBaTh peajbHYI0 CHUTyaldi0 Ha si3bIKe
reoMeTpuu U HUCCJAEA0BATh IOCTPOEHHbIE MOJEJIH,
B TOM 4YHCJie U C HCIOJIb30BAaHUEM almnaparta ajre-
OpHbI.




HasBaHnue
pa3sgesa (TeMbl) Kypca
(k0/1MYEeCTBO 4YacoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BUAbI AeATE/IbHOCTH y4YallluXcA

[loBTOpEeHUe: mJIOUAAU MHOIOY-
FOJIbHUKOB, GOPMYyJIbl s IJI0LIa-
J[iel, coobpaKeHUs1 MoA006us .
[l1omagu cedyeHUU MHOTOTPaHHU-
KOB: IJIOUIAaIU MOBEPXHOCTEMN, pas-
pe3aHuss Ha 4YacTH, COOGpaKeHUs
nomo6us

Hcnosp30BaTh KOMIBIOTEPHBIE NPOTPAMMBI IPU
pelleHUH 3aJa4y

06béM
MHOTOrpaHHHMKA
(17 q)

061béM Tes1a . 06'bEM NPSAMOYTOJIbLHO-
ro mnapaJiesenunea 3agaun 06
yZABOEHUHU Kyba, 0 KBaJpaType Kyb6a;
0 TPHUCEKLUH yTJa.
CTepeoMeTpHyecKkre 3ajJa4d, CBd-
3aHHbIE C 06BEMOM NPSIMOYTOJIbHO-
ro mapaJijesienvne/a .

[IpukafiHble 3a/a4M, CBSI3aHHbIE C
BbIYHCJIEHUEM 00G'bEMA MPSAMOYI0Jib-
HOTO napaJiiesenuuesa .

06bEM NMPsIMOY NPU3MBI .
CtepeoMeTpHUYeCcKHe 33/Jja4uH, CBsI-
3aHHbIE C BBIYUCJIEHHEM 06BEMOB
npsAMo# npusmel . [IpukiagHble 3a-
Jla4yy, CBsA3aHHbIE C 0G'BEMOM Mps-
MOU MPHU3MBI .

CB0GOAHO ONEepHPOBATh NOHATHAMM: 06bEM TeJIa,
00'bEM NMPSAMOYTOJILHOTO NapaJlyieseNnunesa .
dopmMy1MpOBaTh OCHOBHbIE CBOMCTBA 06'EMOB .
Jloka3bpIBaTh TeopeMy 06 06bEMe MPSIMOYTOJBHOIO
napasijiesenunesa, cJae/[CTBUA U3 Heé.

Pa3pe3aThb MHOIOIpaHHUKH, NTepeKIaJbIBaTh Ya-
CTH.

PemiaTh cTepeoMeTpUyecKHe 3aJjayd, CBS3aHHBIE C
BbIYMC/IEHHEM O00'b€Ma NPAMOYTOJBHOrO MapaJuie-
Jienune/sia, NpU3MBbI .

CpaBHMBaTh U aHAJIM3UPOBATb YTBEPXKAEHUS C Lie-
JIbIO BBISIBJIEHUS] JIOTHYECKH KOPPEKTHBIX U HEKOp-
PEKTHBIX PaCCy>XJeHUH .

AHa/nM3MpoOBaTh U MOJEJMPOBATH Ha sI3bIKE TI'eo-
METPHUU peasibHble CUTYalluH, CBS3aHHbIE C 06bE-
MOM INPSIMOYTOJIBHOTO MapaJijieenuiesa, IpUu3Mbl,
MUPaMUJbI .




BbrurcieHve 06bEMOB TeJs C MOMO-
b0 OMNpeJeJEHHOrO HHTerpasa
O6bEM HaKJOHHOU MNPHU3MBI, NUpa-
MHUJBbI .

dopmyna 06béMa nupamMugbl . OTHO-
neHue 06'beMOB MUPAMH/, C OBLUM
YTJIOM .

CrepeoMeTpuyecKkyde 3aja4yd, CBf-
3aHHble C O00BbEMaMH HaKJOHHOM
NPU3Mbl, TUPAMUJBI .

[MpuknagHbie 3a7a4u 10 TeMe «06b-
éMBbI TeJI», CBSI3aHHbIe C O00'BEMOM
HaKJIOHHOM IMPH3MBbl, NHPAMU/BI .
[IpuMeHeHHEe 06BEMOB Beruucine-
HHUE PACCTOSIHUS /10 MJIOCKOCTHU

HcciesoBaTh NOCTpOEHHbIE MOZIEJIM, B TOM YMHCJIE
U C MCIOJb30BaHUEM almapaTra ajaredpsl.
BbIBOAUTB OCHOBHYIO UHTErpajibHy0 GopMyJy AJis
BbIYHCJIEHUs 06'bEMOB TeJl.

Jloka3bpIBaTh TeopeMy 06 06béMe HAKJIOHHOW NpPU-
3Mbl Ha IIpUMepe TPeyroJbHON NPU3MBbI U JJIS NpPO-
HM3BOJIbHOW NMPU3MBI .

JlokasbIBaTh TeopeMy: 06 06béMe nupaMuzbl, Gpop-
MyJIMPOBATh CJIEACTBUS U3 Hee: 00'b€M yCe4EHHOU
nupamu/bl . BelBoguTh GOpMysy A/ BBIYMCIEHUS
006'bEMOB YCeUEHHOM NMHUPaAMUJBI

Tesa BpaleHus
(24 4)

HuauHapUdeckass MOBEPXHOCTb, 06-
pasyomue OUJINHAPUYECKOH Io-
BEPXHOCTH .

HUuaunap . [IpsaMoil KpyroBod uLu-
aunp . [liowasb NOBEPXHOCTU LU-
JIMHJpA .

KoHnueckass moBepxHOCTb, 06pasy-
ollMe KOHHUYEeCKONW MOBEPXHOCTU
Konyc . CeueHune KOHyca IJI0CKO-
CThIO, MapaJlJieJJbHOU MJIOCKOCTH OC-
HOBaHUA . Yce4éHHbIH KOHYyC . M30-
OpakeHHe KOHYCOB U YyCeYEHHBIX
KOHYCOB .

[lnomanar GOKOBOM MOBEPXHOCTH H
IOJTHOU MOBEPXHOCTH KOHYycCa .

CB06GOAHO ONEepUpPOBATh MOHATHAMM: LWJIMHJpHYe-
CKasl TOBEPXHOCTb, LWJIWHAP . U3y4yaTh crnocoGbl
MOJIydeHUs] IUJIMHJAPUYECKOW IIOBEPXHOCTH, IU-
JIMHJpA .

H306pakaTh LUJINHJP U €T0 CeYeHHUs MJIOCKOCTBIO .
CB0OGOAHO OoNepUpPOBaTh MOHATUAMM: KOHUYECKas
MOBEPXHOCTb, KOHYC, YCeYEHHBIH KOoHycC . M3ydaTh
CIoco6bl MOJIy4eHHs] KOHHUYECKOH IOBEPXHOCTH,
KOHyca .

H306pakaTh KOHYC U €ro ce4yeHUs IJIOCKOCTBIO,
npoxoJslei yepes oCb, U IIJIOCKOCThIO, NepIeH/ 1-
KYJISPHOH K OCH .

BbiBoauTh GOpMyJbl [Jil BbIUMCJIEHUS GOKOBOU U
MOJTHON MOBEPXHOCTEN TeJsl BpallleHHs .




HasBaHnue
pasaesa (Tembl) Kypca
(x0/IMYecTBO 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BUAbI AeATE/IbHOCTH y4YallluXcA

CTepeoMeTpHyecKHe 3ajayd Ha [i0-
Ka3aTeJbCTBO M BbIYHC/JEHHE, I10-
CTPOEHUEM Ce4YeHUH LUJIUHAPA, KO-
Hyca .

[IpukiasHble 3aJa4y, CBsI3aHHbIE C
LUJUHAPOM .

Cdepa u map.

[lepeceyeHue coepbl U Iapa C MJI0-

ckocTblo . KacaHue mapa u cdepsl
IJIOCKOCTbIO . Buj W nsoGpaxeHue
mapa.

YpaBHeHue cdepsl . [Liouaas che-
pbl U eé yacTel .

CuMmMeTpusd chephl U Wapa .
CTepeoMeTpHYecKHe 3a/a4HX Ha J0-
Ka3aTeJbCTBO U BBIYMC/IEHHE, CBsI-
3aHHble co cdhepoil ¥ LWIapoM, mo-
CTPOEHHMEM HUX CEYEeHHUH IJIOCKO-
CTBIO .

[Ipuk/afHble 3a/ja4H, CBsI3aHHBIE
co chepoil U mapom.

[ToBTOpEeHHE: OKPY>KHOCTb Ha IJIO-
CKOCTH, BBIYMCJIEHUS B OKPYXKHO-
CTH, CTaHJAPTHbIE OJ00US

PemaTthb cTepeoMeTpUYeCcKHe 33Jja4yH, CBS3aHHbBIE C
TeJaMU BpalleHUs], HAaXOX/JEHUEM IIJIOIaAu GOKO-
BOH M IIOJIHOM NOBEPXHOCTH, NMOCTPOEHHEM ceye-
HUH .

Hcnonp30BaTh NpU pelleHWH 33/ad IJIAaHUMEeTpPH-
yeckrde GaKTbl U METO/HI .

CpaBHHUBaTh 1 AaHAJIU3MPOBATh YTBEPXK/JEHHUS C Lie-
JIbIO BbISIBJIEHUS JIOTUYECKU KOPPEKTHBIX U HEKOp-
PEKTHBIX PacCyXJAeHHH .

AHanM3MpoOBaTh U MOJEJUPOBATh Ha SI3BIKE e0-
MEeTPpHUHU peaJibHble CUTYAllUH, CBA3aHHbIE C KOHY-
COM W IIUJIMH/IPOM .

HccieoBaTh NOCTPOEHHBIE MOJIEJIH, B TOM 4HCJIe
Y C UCTMOJIb30BAaHUEM alllapaTa ajre6psl
AxTyanusupoBaTh GpaKkTbl U MeTO/bI IJITaHUMe-
TPHUH, peieBaHTHbIE TeME, IPOBOAUTDL AHAJIOTHH .
CBOGOAHO ONIEpUPOBATh MOHATUAMM: chepa U 1wap,
LIEHTp, paJinyc, AuaMeTp chepbl U Imapa.
HccnepoBaTh B3aUMHOe pacrnoJioxkeHue cepbl U
MJIOCKOCTH .

dopMyIMpOBaTh Olpe/ie/ieHHe KacaTeJbHOH NJI0-
CKOCTH K cdepe.

AOKa3LIBaTb TeopeMbl O CBOMCTBE U NpHU3HaKe Ka-
caTeJIbHOU IJIOCKOCTH .

BbiBOAUTH GOpMyJly AJ1s1 BbIYMCJIEHUS IJIOLAAU
chepnl yepes paguyc chepsl .




PasyinyHble KOMOMHALMY TeJl Bpa-
LleHUs] U MHOTOTPaHHHUKOB .

3apauu no teMme «Tesia U NOBEPXHO-
CTH BpallleHUsI»

Pematp crepeoMeTpuyeckue 3aJaul, CBS3aHHbIE
co chepoil M 1APOM, HaXOXKJeHueM Iomanu cohe-
pbpl U eé 4YacTeH, MOCTpOeHUEeM cedyeHUul cdepbl U
mapa.

AHa/M3MpoBaTh U MOJeJUPOBATh Ha A3bIKE Ieo-
MeTpPUU peasibHble CUTYalMH, CBI3aHHbIE C IIapOM
u chepoi.

PemaTh npocTble 3aJjlauM, B KOTOPbIX QUIYPUPYIOT
KOMOGHWHALMHY TeJl BpallleHUsI U MHOTOTPAaHHUKOB .
Hcnoab30BaTh IpU pellleHHWH 33/1a4, CBA3aHHBIX CO
chepoii ¥ wapoM, JIaHUMeTpUYecKue GaKThl U
MEeTO/Ibl .

PemaTh cTepeoMeTpHyecKHe 3aJa4H, CBSI3aHHBIE C
TeJIaMU BpallleHHs], TOCTPOEHHEM CeYeHHUH TeJs Bpa-
IIeHHs], ¢ KOMOMHALUSAMM TeJs BpallleHUs U MHOro-
FPAaHHUKOB .

IIpoBOAMTH JIOTMYECKH KOpPpPEeKTHbIe JoKa3aTeslb-
Hble PAaCCyX/JleHUsI NPU peLIeHUH TeOMeTpPHUYEeCKHUX
3aJlay, CBA3aHHBIX C NEPHEHAUKYJSIPHOCTBIO IIJIO-
CKOCTEeH .

AHanu3upoBaTh U MOJEJUPOBATh Ha SI3bIKE I'e0-
METPUU peasibHble CUTYallUH, CBSI3aHHbIE C MHOIO-
rpaHHUKaMU .

HcciiefoBaTh NOCTPOEHHbIE MOJIEJH, B TOM YMHCJIE
¥ C HCIOJIb30BaHUEM almapara ajarebpsl

Maomaau
MOBEPXHOCTH
U 06'bEMBI
KpPYIJIBIX TeJ
(9 9)

06béM wuauHApa. Teopema 006
06’bEéMe MPSIMOTO LWJIMHJPA .
[Tiroma i 60KOBOM U IOJIHOM I10-
BEPXHOCTHU LUJIMHAPA

CBOGOAHO ONepUpPOBATh NOHATHUAMU: 06BEM TeJa,
IJIOIIA/lb TIOBEPXHOCTH .

®opMySITUPOBATH OCHOBHbIE CBOKWCTBA 06’ HEMOB .
Jloka3bIBaTh TeOpPeMbI: 06 06bEMe LIUIUH/PA; 06
06béMe KoHyca . BeIBOAUTB GOpMYJIbI A5 BbIYUC-
JIeHUs1 06'b€Ma yCEeYEHHOr0 KOHYyca .




HasBaHnue
pasaesa (Tembl) Kypca
(x0/IMYecTBO 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BUAbI AeATE/IbHOCTH y4YallluXcA

Beryrucnenve 06bEMOB TeJsl C MOMO-
b0 OMNpeJEeJEHHOrO HHTerpasa
06BéM KOoHyca .

[lnomaau OGOKOBOM M IOJIHOM IIO-
BEPXHOCTU KOHYyca .
CrepeoMeTpuyecKkyde 3aja4yd, CBf-
3aHHble C BBIYUCIEHUEM O6BEMOB
LIMJMH/ApPA, KOHYyCca .

[IpukiagHble 3a/ja4u 10 TeMe «O6bé-
MBI ¥ IJIOLAJIU TIOBEPXHOCTEH TeJI .
O6BEM 1I1apa U MAapOBOro CEKTOpA .
Teopema 06 06béMe wwapa . [lnomwanb
chepsnr.

CrepeoMeTpuyecKkrde 3aja4yd, CBf-
3aHHble C BBIYHUCIEHHEM O6GBEMOB
1mapa, LIApOBOTO CerMeHTa, lIapo-
BOI'0 CeKTopa.

[IlpuksiafHble 3aJa4yd 1O  TeMe
«O6BEMBI TeJs», CBSI3aHHbIE C 00'BE-
MOM Ilapa U IJouajboo chepsl.
CoOTHOLIEHUST MexJy IJIoWaAsaMu
MOBEPXHOCTEH U 00bEMaMHU MOJ06-
HBIX TeJI.

[logo6HbIE Tesla B MNPOCTPAHCTBE .
M3MeHeHUe 06bEMA MPU NOJOGUH .

HccaepoBaTh NOCTPOEHHbIE MOJIE/IM, B TOM 4HUC/IE
U C UCMOJIb30BaHUEM almapaTa ajrebpsbl.

3HaTh BO3MOXXHOCTH pellleHHs 3aJlad Ha IocTpoe-
HHUE IUPKYyJIeM WU JIMHEUKOH, O KJIaCCUYeCKHUX He-
paspeunMbIX 33/4a4ax.

CBOGOAHO ONMEepUPOBATH NMOHATHUSMHU: IIAPOBOU cer-
MEHT, IIAPOBOU CJIOH, IIAPOBOU CEKTOP, OCHOBAaHUE
U BBICOTA CErMEHTa, OCHOBAaHHWE W BBICOTA LIAPOBO-
ro cJos .

BeiBoaUTb GOpPMYyJIbl JJIsI HAX0X/JeHHUsT O6BbEMOB
[IapOBOT'0 CErMeHTa, IIapOBOro CEKTOpa, IJIOIaAU
chepsnr.

Jloka3biBaTh TeopeMy 06 00'bEMe L1apa.

PemaTh cTepeoMeTpUuYecKHe 33/a4H, CBSI3aHHbIE C
00bEMOM IIapa, IIAPOBOTO CErMeHTa, LIAPOBOTO
CeKTOopa, IJIOoIAAbI0 Chephl.

CpaBHUBaTh U AaHAJIU3UPOBAThb YTBEPXK/EHUS C lie-
JIbIO BBISIBJIEHUsI JIOTUYECKH KOPPEKTHBIX U HEKOP-
PEKTHBIX PaCCy>KJeHUH .

AHa/nM3MpoOBaTh U MOJEJUPOBATh Ha SI3bIKE Ie0-
MeTpPUU peasibHble CUTYallUH, CBs3aHHble C 00BbE-
MOM Il1apa, IapOBOr0 CerMeHTa, [IapOBOTO CErMeH-
Ta, MJIOIA/Ibl0 chephl.

CBOGOAHO ONMEepHpPOBaTh MOHATHEM: IOJJOOHbIE Te-
Jla B IPOCTPAHCTBE .




CrepeoMeTpuyecKHe 3aJjaud, CBS-
3aHHble C BBIYMCJIEHHEM OGBHEMOB
TeJ U IJIOLAJed MOBEPXHOCTEN

BbIUMCIASATb 06'bEMBI TEJI C TIOMOIIBIO OIpeieIEHHO-
ro WHTErpaJa.

PemaTth cTepeoMeTpUyYecKHe 3a/lauyH, CBSI3aHHbIE C
COOTHOLIEHHUSIMH MeXJAy IJIOUAJsIMU IOBEPXHO-
cTedl 1 06bEMaMM MOJOOHBIX TeEJI.

IIpOBOAUTH JIOTUYECKH KOPPEKTHbIe AOKa3aTeJlb-
HbI€ PACCYyKAEHUS [PU PELIeHUH TeOMeTPUIECKUX
3a/la4, CBSI3aHHBIX C BBIYHUCIEHUEM OOBEMOB TEJ C
MOMOLIbIO ONpPeJIeJIEHHOI0 WUHTEerpasa, HaXxoXKJeHH!-
€M COOTHOIIEHHs] MeXZy IJIOUAAsIMHA MOBEPXHO-
cTed U 06'bEMaMM MOJOOHBIX TEJI.
AHanu3upoBaTh U MOJEJUPOBATH Ha sI3bIKE IE0-
MeTpUH peasibHble CHUTYalUH, CBs3aHHble C 0OBE-
MaMU U MOBEPXHOCTSIMU TeJI, Ha Jl0Ka3aTeJbCTBO U
Ha HaX0X/I[eHHEe TeOMEeTPUUYECKUX BEeJTUYNH

IloBTOpEHMeE,
006061 eHHe

U CUCTeMaTu3anus
3HAHU

(25 4)

O6o6mmaroiiee MOBTOPeHUE MOHATHUHN
U MeTOZO0B Kypca reomerpuu 10-
11 KJIACCOB, cucTeMaTH3aIus
3HaHUU .

Hctopus pa3BUTUS CTepeoMeTpUU
KaK HayKHu " eé pPOJib B pa3BUTHUH CO-
BPEMEHHbBIX HWHXEHEPHbIX WU KOM-
NbIOTEPHBIX TEXHOJIOTUHN

PemaTh cTepeoMeTpuyecKHe 3ajJaud Ha /Jj0Kasa-
TeJbCTBO MaTeMaTHYEeCKHUX OTHOIIEHHM, HaXoxK[e-
HUE TeoMeTPUYECKUX BEJUYHH ([JIMH, YIJIOB, IJIO-
majzied, 06'bEMOB) .

Ucnoib30BaTh MpPU pPEIIEHUH CTEPEOMETPUUYECKHUX
3a/a4y MJIaHUMeTpUudeckue GaKTbl U METOZbI .
IIpOBOAMTH JIOTUYECKU KOPpPEKTHbIE J0Ka3aTesib-
Hbl€ PacCy’K/IeHHsI IPU pelleHUH CTepeoMeTpuye-
CKHUX U MJIAHUMETPHUYECKHUX 3a/ad .

CpaBHMBaTh M aHA/JIU3UPOBATH peasibHble CUTYya-
[[MH U BBISIBJISITb BO3MOXKHOCTb €€ MOJIeJTUPOBaHUs
Ha sI3bIKE TEOMETPUH .

Mo e TMpOBaTh PeasibHYH CUTYaIlMI0 Ha SI3bIKE reo-
MeTPUH U HCCAEAO0BAThb IOCTPOEHHbIE MOJE/H, B
TOM YHCJIe M C UCII0JIb30BaHUEM alrapara ajare6phl .




IIpooonocenue

HasBaHnue
pa3sgesa (TeMbl) Kypca
(x0/IMYeCcTBO 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BUAbI AeATE/IbHOCTH y4YallluXcAa

Hcnonb3oBaTh KOMIBIOTEPHbIE MpPOrpaMMbl HpHU
pelieHUH 3ajad.

Ilosty4aTh mpejcTaB/IeHHE 0 TeOMeTPUH KakK O pas-
BUBalolllelicd HayKe, HUCCIeAyIOLled OKpyKalolUun
MHD, CBSI3AHHOH C pea/IbHbIMH OGBEKTaMH, NOMO-
ramulel peliuTh peajbHble >XHU3HEHHble CHTYalMU
0 poJIM CTepeoMeTPHUH B PAa3BUTHUH COBPEMEHHBIX
HH)KeHEPHbIX U KOMIBIOTEPHBIX TEXHOJIOTUH




	‎C:\Users\it-engineer2\Desktop\САЙТ образование\РП_СОО_САЙТ\Геометрия\РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА геометрия углуб.docx‎

