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MNOACHUTEJIbHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTHKA YYEBHOI'O IIPEAMETA
«MATEMATHUKA»

Pabouas nporpaMmma o yueOHOMY mpeaMeTy
«MaremaTuka» 6a3zoBoro ypoBHsI s oOyuaromumxcs 10—11
KJIaCCOB paspaboTrana Ha OCHOBE denepanbHOTO

rocyJlapCcTBEHHOTO  o0Opa30oBaTEeIbHOrO CTaHJapTa  CpPEIHETOo
obOmero oOpa3zoBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUI, TIPEABSIBISIEMBIX K MaTeMaTHUYSCKOMY
o0pa3oBaHWIO, W  TPAAUIUHA  POCCHUWCKOrO0  OOpa3oBaHUSI.
PeamuzanusiiporpaMmmbl oOecrieunBaeT OBJAJACHUE
KJTFOYEBBIMH KOMIIETCHIIUSIMUA,  COCTaBIISTFOIIIUMH
OCHOBY JUISI ~ CaMOpPa3BUTHs M HENPEPBIBHOTO OOpa3oBaHWs,
[IEIIOCTHOCTh OOIIEeKyIILTYPHOTO, JIMIHOCTHOT O u
MO3HABATEJIFHOTO Pa3BUTHS JIMYHOCTH OOYYAFOIIUXCS.

B paboueii nporpamMme YYTEHBI HJAEH U  IIOJIOKCHUS
«KoHnlenuum  pa3BUTHST MaTEeMaTHYECKOTO OOpa3oBaHUS B
Poccuiickoit ®denepanuu». B cOOTBETCTBUM ¢ Ha3BaHUEM
KOHIICIIIINH, MaTeMaTHYeCKOe 00pa3oBaHUE JOJDKHO, B YACTHOCTH,
peaOCTaBIISTh KaXKJIOMY oOyJaromemMycs BO3MOXHOCTh
JIOCTHPKCHUSI YPOBHSI MaTEeMaTHYECKUX 3HaHHUN, HEOOXOIUMOTO
ISl JaJbHEUIIEH yCHelrHoW >»KHU3HM B oOmiectBe. MMeHHO Ha
pelieHne ATOMW 3ajadyd HareleHa pabdodass IporpaMmma 0a30BOTO
YPOBHS .

B »smoxy umdpoBoit  Tpanchopmammm  Bcex  cdep
YeJIOBEYECKOU JICSITEIIbHOCTH HEBO3MOXXHO CTaTh OOpa30BaHHBIM
COBpPEMEHHBIM  YEJIOBEKOM ©Oe3 0a30BOil MaTeMaTH4YeCcKOU
MOJITOTOBKU. Y3K€ B IIKOJIE MaTeMaTHKa CIYXXHAT OMNOPHBIM
MNpeIMETOM JJIsI M3YYCHHUsI CMEKHBIX JIUCIHUIUIMH, a B J>KU3HH
MOCJIe  IIKOJIbl  peajlbHOH  HEOOXOIMMOCTHIO  CTAaHOBHUTCS
HenpepbIBHOE 0Opa3zoBaHUE, UTO TpeOyeT MOJHOLEHHON 0Oa30BOM
o0mieoOpa3oBaTesibHOW  MOATOTOBKHM, B TOM  YHCIE U
MaTeMaTHYEeCKOW. DTO 00YyCIOBJICHO TEM, UTO B HAILIM JHHU PaCTET
9HCJIO CHEUHAJIbHOCTEH, CBSI3aHHBIX C HEMNOCPEIACTBEHHBIM



MPUMEHEHUEM MaTEeMaTHKH: U B chepe SKOHOMHUKH, U B OH3Hece,
U B TEXHOJOTMYECKHUX OO0JacTsIX, W JaXe B T'yYMaHUTApPHBIX
ctepax. Takmum oOpazom, Kpyr oOOydYarOmIUXCs, UII KOTOPBIX
MaTeMaThKa CTAHOBHUTCS 3HAYUMBIM IPEAMETOM, CYIIECTBEHHO
pacmupsieTcs.

IIpakTnyeckass MOJIE3HOCTh MaTeMaTHUKU OOYCJIOBJIEHA TEM,
4TO €€ TPEeAMETOM SIBISIOTCA (PyHAaMEHTAIbHBIE CTPYKTYPBI
HaIllero Mypa: MOPOCTPAHCTBEHHbIE (OPMBI U KOJINYECTBEHHBIC
OTHOIICHHUS OT NPOCTEHIINX, YCBAUBAEMBbIX B HENOCPEICTBEHHOM
OmbITe, IO JIOCTATOYHO CJIOKHBIX, HEOOXOJIUMBIX JUISI Pa3BUTHS
Hay4YHbIX M  TEXHOJIOTMYECKMX wuaei. be3  KOHKpeTHBIX
MaTeMaTUYSeCKUX 3HAHWH 3aTpy/JHEHO NOHUMAaHHWE HNPUHIUIIOB
YCTpOWCTBA W HMCHOJB30BAaHUSI  COBPEMEHHOW  TEXHHKH,
BOCIIPUSITHE W HWHTEPIIPETaIlus pa3HOOOpa3HOW CONUaIbHOM,
SKOHOMHYECKOM, MOJIMTUICCKON MHpopManuu, MaioddexTuBHa
IMOBCEAHEBHAsI IIPaKTHUUECKasl nesaTeapHOCcTh. KaxkaoMmy yenoBeky
B CBOCH >XHM3HH TPUXOMUTCS BBIITOJHITE JOCTATOYHO CIIOXKHBIC
pacu€Tbl HW COCTaBJISITH HECIOXKHBIE aJTOPUTMbI, HaXOIUTh
HyXHble (OPMYJIbI U NPUMEHSTHh HMX, BJIAJETh IPAKTHUYECCKUMU
npuéMaMyu reoMEeTPUYECKUX HU3MEPEHUM WU NOCTPOCHUU, YUTATh
nHpoOpMaLMIO, IIPEJACTABJICHHYIO B BHUJAY TaOJWl, IHAarpamMMm U
rpaukoB, XUTb B YCJOBHUSAX HEONPEACIEHHOCTH MU ITOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4dalHBIX COOBITHH.

OnHOBpeMEHHO ¢  pacmiupeHueM cdep IPUMEHEHHUS
MaTeMaTUKA B COBPEMEHHOM o0OIiecTBe BCE 0OoJiee BaKHBIM
CTaHOBHUTCSI MaTeMaTHYECKUH CTUJIb MBIIICHUS,
NPOSIBJISIIOIIUICS B OIPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B
nporiecce N3y4YeHusI MaTEMaTHKH B apCceHall IPUEMOB U METOOB
MBIIJICHUSI YEJIOBEKA E€CTECTBEHHBIM OOpa3oM BKJIIIOYAIOTCS
WHIYKIHS U JAeyKIHs, 0000IeHne U KOHKPeTHU3allus, aHallu3 U
CUHTE3, KJIacCH(]UKAIMs U cucTeMaTHh3alus, a0CTparupoBaHue U
aHanorusi. OOBEKTHl MaTEeMaTHYECKUX YMO3aKIIOUYEHUN, TpaBuia
WX KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXaHWU3M JIOTHYECKUX
MMOCTPOCHHUH, CHOCOOCTBYIOT BHIPAOOTKE YMEHHS (DOPMYIIHPOBATH,
0OOCHOBBIBAaTh U J10Ka3bIBaTh CY’KIAEHUS, TEM CaMbIM Pa3BHUBAIOT



JIOTHYECKOe  MBINUICHWE. Bexymas  poidp  OpUHAUICKHUT
MaTeMaTuke B (POPMHUPOBAHUU aJTOPUTMHUYECKONH KOMIOHEHTHI
MBIIUJICHUSI ¥ BOCHUTAaHUN yMEHHH JACHCTBOBATH MO 3aJaHHBIM
aIrOpUTMaM, COBEPIICHCTBOBATH HM3BECTHBIE M KOHCTPYHPOBATH
HOBBIe. B mpouecce perreHust 3agad — OCHOBHOW y4YeOHOU
eSITEIPHOCTH Ha ypoOKax MaTeMaTHKH —  Pa3BUBAIOTCS
TBOpYECKAasl U MPUKJIAHAST CTOPOHBI MBILILICHUS

OOyueHue wMaTteMaTuke MJaéT BO3MOXKHOCTH pPa3BHBATh Yy
yJanuxcsi TOYHYIO, PalMOHAIBHYIO W HH()POPMAaTHBHYIO pEUb,
yMeHue  oTOupaTh  Hauboyiee  NOAXOJSIINE  S3BIKOBBIC,
CHUMBOJIMYECKHE, TpadudecKue CcpeacTBa JUIS  BBIPAKCHUS
CYXJICHUH M HATJSITHOTO WX IPEJICTaABICHHUSI.

HeoO6xonuMbpIM  KOMIIOHEHTOM OOl  KyJbTYpbl B
COBPEMEHHOM TOJKOBAaHHH SBIISICTCS OOIlee 3HAKOMCTBO C
METOJlaMH TMO3HaHUsl JACUCTBUTEIILHOCTH, IIPEJCTaBICHHUE O
npeaMeTe W METOJE MAaTEeMaTHKH, €ro OTIWYUS OT METOIOB
€CTeCTBEHHBIX M TyMaHHTAapHBIX HayK, 00 OCOOCHHOCTIX
MPUMEHEHHUS] MaTEMaTUKH JUISI pEIICHUsI HAYYHBIX U TIPUKJIIATHBIX
3amay. Takum oOpa3oMm, mareMaTHyecKoe OOpa30oBaHHE BHOCHT
CBOI BKJIaJl B OpMHUPOBaHHUE OOIIEH KyJIbTYpHI YeJIOBEKa.

HNszyueHnne wmareMaTHUKHd  CIIOCOOCTBYET  BCTETHUYECCKOMY
BOCIIUTAHUIO 4YEJOBEKA, MOHMMAHHUIO KpacoTbl M H3sIIECTBa
MaTeMaTHYECKUX PACCYKJIEHUM, BOCHPHUSITHIO T€OMETPUUYECKUX
(opm, ycBOCHHIO HAEU CUMMETPHUH.

HEJHW U3YUYEHUSA YYEBHOI'O NIPEAMETA «MATEMATHUKA»

[IpuopureTHpiMU HesiMu oO0ydeHuss maremaTtuke B 10—11
KJlaccax Ha 6a30BOM YPOBHE SIBIISIFOTCSI:

. (popmupoBanue LEHTPAaJIbHBIX
MaTeMaTHUYEeCKUX  ITOHSTHH (uucno,  BeIUYMHA,
reoMmeTrpudeckass ¢Gurypa, mnepeMeHHas, BEpPOSTHOCTD,
(pyskums), obecrneuumBarOmIUX  IIPEEMCTBEHHOCTb |

HEePCIEKTUBHOCTh MaTeMaTHYESCKOTO oOpazoBaHus
o0yJaronIuxcsi;
. MOJIBE/ICHUE Y4YallluXCsl Ha JOCTYITHOM st

HHUX YPOBHC K OCO3HAHHWIO B3aMMOCBA3U MATCMAaTHUKU H



OKpy’Kalolllero Mwupa, I[MOHUMaHUE MaTeMaTUKH Kak
qacTH OOIIEH KyJIbTyphl YEJIOBEUCCTBA;

° pa3BUTHE HHTEJUICKTYalbHbIX W TBOPYECKHUX
CTIOCOOHOCTEH ydYaluxcsi, MO3HABATEIILHOW aKTHBHOCTH,
HUCCIEN0BATEIBCKUX YMEHUN, KPUTHYHOCTHU MBIILICHUS,
UHTEpeca K U3yUYCHUIO MAaTEMAaTUKU;

. dopmupoBanme (G YyHKIIMOHAITLHOU
MaTEMaTUYECKOU I'PaMOTHOCTHU: YMEHHsI pacno3HaBaTh
MaTEMATUYECKHE AaCHEKThl B PEalbHBIX KU3HEHHBIX
CUTyalUsiX ©W TPHU U3YUYSHUU JPYTUX YUIeOHBIX
OpEIMETOB, OPOSIBJICHUST 3aBUCUMOCTEH u
3aKOHOMEPHOCTEH, (QOpMyJIMpOBaTh UWX Ha S3bIKE
MaTeMaTHKH H CcO3JaBaTh MaTEMaTHYCCKHUE MOJCIH,
OPUMEHSITh OCBOCHHBIM MaTeMaTHYECKWW arnmnapar s

peuieHust OPaKTUKO-OPUECHTUPOBAHHBIX 3azad4,
UHTEpHpEeTUPOBATH u OIIEHUBAThH MOJIyYEeHHBIE
pe3yabTaThI.

OCHOBHBIC JIUHUM COJZIEpKaHUsI Kypca matematuku B 10—11
KJlaccax: «Hucna u BRIYHCICHUS», «Anrebpa» («AnreOpanyeckue
BBIp@OKEHHUs», «YpaBHEHHSI ¢  HepaBeHCTBa»), «Hauvama
MaTeMaTH4YeCKOoro anaimsa», «l'eomerpus» («I['eomerpuueckue
duryper m ux cBoicTBa», «VI3MepeHHEe TEOMETPUYECKHUX
BEJIMYMH»), «BeposTHOCTh ™ cratucTuka». JlaHHBIE JTUHUMN
pa3BUBAIOTCS  MapajuIeIbHO, KaXKJasi B  COOTBETCTBHH  C
CcOOCTBEHHOM JIOTHKOM, OJHAKO HE HE3aBUCUMO OJIHA OT JIPYTOM, a
B TECHOM KOHTaKTe M B3anMozeiictBuu. Kpome s3Toro, wux
o0BbeuHSIeT JIoTHYecKast COCTaBJISIOIIASA, TPaJUIIMOHHO
npucyiasi MaTeMaTHKe W MPOHMU3BIBAIOIIAs BCE MaTEeMaTHUYECKHUE
Kypcbl ® cojaepxkarenbHble JwHUHA. CdopMyupoBaHHOE B
denepaibHOM TOCYJIAPCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe
cpegHero  oOmiero  oOpa3oBaHUsI  TpeOOBaHHE — «BIAJCHHE
METOJIaMH JOKa3aTeJIbCTB, aJITOPUTMAMH PEIISHUs 3aJ1a4; YMEHHE
dbopmynupoBaTte  omnpenencHUs, AKCUOMBI M TCOPEMBI,
MPUMEHSTh HMX, IPOBOJIUTH JOKa3aTeIbHBIC PACCYXICHUS B XOJIE
pemeHus 3amay» OTHOCHUTCS KO BCEM Kypcam, a (GopMupoBaHUe
JIOTUYECKUX YMEHHUH paclpelessieTcsl Mo BCeM rojiaM OO0ydYeHUs



Ha YPOBHE CpeIHEro oomero oopa3zoBaHUsI.

MECTO YYEBHOI'O TPEJMETA
«MATEMATHUKA»B YHEBHOM IIJIAHE

B coorBerctBuu ¢  @enepanbHbIM  I'OCYJAapCTBEHHBIM
oOpa3oBaTeNbHBIM CTaHAAPTOM CpEJIHEro oOmero oopa3zoBaHUs
MaTeMaTHhKa SIBIIsIeTCS O0s3aTebHBIM IIPEeAMETOM Ha JaHHOM
YpOBHE 00pa30oBaHUSI. Hacrosimieit paboueii

OporpaMMoU NpelycMaTpuBaeTcsi  U3y4YeHHE y4eOHOro
npeaMmera «MaTtemaTuka» B paMKax TpEX YYeOHBIX KYPCOB:
«ArnreOpa W Hadaja MaTeMaTHYECKOTO aHalin3a», «l eomeTpus»,
«BepostHOCTE W crTatucTUKka». DopMHUpoBaHHE JIOTHYECKUX
YMEHUH OCYIIECTBISACTCS Ha IPOTSDKEHUH BCEX JIET OOydeHUs B
cTapiieil mIKoJje, a 3JIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJICP)KaHUE
BCEX Ha3BaHHBIX BBINIE KypcOB. B y4eOHOM TuiaHe Ha HU3yYCHHUE
matematuku B 10—11 kiraccax OTBOAWTCS 5 yd4eOHBIX YacoOB B
HEIENI0 B Te€UYCHHE KaXKIOro roga odbydeHus, Bcero 350 yueOHBIX
9acoB.

Tematnueckoe IUIAaHUPOBaHUE y4eOHBIX KypCOB 51
peKOMeHIyeMoe pachopeiesieHue Yy4eOHOro BpeMeHHW s
U3YyUYCHUS OTACJIIBHBIX TEM, NpCaATI0OKCHHDBIC B HaCTOHIlIeﬁ
nporpamMme, HaJl0o pacCMaTpUBaTh KaK IPUMEPHbIE OPHUESHTHPHI B
MOMOIIb COCTaBUTEJIO aBTOPCKON padoyeil IporpaMmmbl U IPEXK L
BCEro y4dHuTelro. ABTOp paboueil mporpaMMbl BOpaBe yBEIUYHUTH
WIN YMEHBIIUTH TIPEIIIOKEHHOE YHUCIIO YU4eOHBIX YacOB Ha TEMY,
9TOOBI YTIIyOUTBCS B TEMaTUKY, 3aHTEPECOBABIIY IO
o6yqa}01u1/1xcs1, NI HaIrrpaBUTb yCcuiauns Ha IIpeoOa0JICHUC
3aTpyaHeHHuH. J{ommycTHMO TakKe JOKaJIbHOE IepepacipeeicHue
¥ TIEpECTAaHOBKA DJIEMEHTOB COJEPIKaHHUs Kypca BHYTPH JIAHHOTO
KJacca.

KonnuectBO  mpoBepoyHBIX paboT (TEeMaTUYECKUH U
WTOTOBBI KOHTPOJIb Ka4eCTBAa yCBOCHHUs yUeOHOTO MaTepuaina) u
nx TUN (CaMOCTOSITEIbHBIE W KOHTPOJIbHBIE pPabOTBI, TECTHI)
OCTaIOTCSI HA YCMOTPEHUE YUUTENS.

Takke y4unTenb BIpaBe YBEIUYWUTHh WIW YMCEHBILIUTH YHCIIO
YYeOHBIX YacoB, OTBEAEHHBIX B pabodueld mporpamMme Ha



0000111eH1Ee, TOBTOPCHHUE, CUCTEMaTU3alUuI0  3HAHHUU
oOyuaromuxcs. ENWHCTBEHHBIM, HO TMPUHIUIIMAIBHO Ba)XHBIM
KpHUTEPUEM, SIBISICTCS JIOCTVDKCHUE Pe3yjbTaTOB OOydYeHUSI,
YKa3aHHBIX B HACTOSIICH ITporpamMme.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
YYEBHOI'O IIPEAMETA «MATEMATHKA»

OcBoenue yueOHOrOo TIpeaMeTa «MaremaTuka» HJOIDKHO
obecrieunBaTh JIOCTHIKEHHWE Ha YpPOBHE CpeIHero oOImero
O6pa3OBaHI/I$I ciacayromux JIMYHOCTHBIX, MCTAIIpCAMETHBIX ¢
NPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JJMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE pe3yjbTaThl OCBOCHHS IIPOrpaMMbl y4eOHOTO
npeameTa «MaremMaTuka» XapaKTepU3YIOTCH:

I'pasicoanckoe éocnumanue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON IIO3UIHUKA OOYyUJaFOIIEeTOoCs
KaK aKTUBHOTO W OTBETCTBEHHOT'O WICHA POCCHUICKOTO OOIIEeCTBa,
npeacTaBjI€HUEM o MaTeMaTUIYCCKHUX OCHOBaXx
(pyHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYD, SIBICHUH, MPOIEIYP
rpakJIaHCKOro obuiecTBa (BBIOOPHI, ONPOCHI W TIp.), YMCHHEM
B3aUMO/CHCTBOBATH c colaJIbHbIMU WUHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIUSIMH U HA3HAYCHUEM .

Iampuomuueckoe éocnumanue:

c(hopMHUPOBAHHOCTHIO poccuiickoii rpakJIaHCKOM
UJICHTUYHOCTH, YBaXXE€HHUSI K TIPOLUJIOMY HM  HACTOSIIEMY
pOCCHUMCKOM  MaTeMaTHKH, IICHHOCTHBIM  OTHOIIEHHEM K
JOCTUXKEHUSIM  POCCHUMCKHMX  MaTeMaTUKOB W  POCCUUCKOU
MaTEeMaTHYECKOM MIKOJIbI, K UCIOJb30BAaHUIO I3TUX JIOCTHKEHUH B
OpYTHUX HayKaxX, TEXHOJIOTUAX, chepax IKOHOMHUKH.

AyX08HO-HPABCMEEHHO20 BOCRUMAHUAL'

OCO3HAaHMEM JyXOBHBIX IICHHOCTEH POCCHUUCKOrO Hapoa;
c(hOopMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, DTHYSCKOTO
NOBEJIEHUsI, CBSI3aHHOTO C  IPAKTUUYECKUM  MPUMEHEHHUEM



JIOCTDKCHUH HAyKH € JACSITEIbHOCTHIO YUYEHOTO; OCO3HAHUEM
JIMYHOTO BKJIaJIa B TIOCTPOCHUE YCTOWYUBOTO OYAYIIETO.

Dememuueckoe eocnumanue:

ACTETUYECKUM OTHOIIIEHHEM K MHPY, BKJIIOYasi OCTETHKY
MaTeMaTHYIECKNX 3aKOHOMEpPHOCTEH, 0OOBEKTOB, 3a1ad, peHICHUMH,
paccyXaeHUiT; BOCIIPUUMYUBOCTHIO K MATEMATHUYCCKHUM acTlieKTam
pa3IUYHBIX BHUJIOB UCKYCCTBA.

Duzuueckoe socnumanue:

c(OpPMHUPOBAHHOCTHIO YMECHUSI MPUMEHSITH MAaTEMATHUYCCKHE
3HaHHUs B MHTEpecax 3JI0POBOTO M OE30MacHOro oOpasza >KU3HH,
OTBETCTBEHHOI'O OTHOIIICHUSI K CBOEMY 3JI0POBBIO (37I0pOBOEC
MUTaHUue,

cOanaHCHPOBAaHHBIA PEXHUM 3aHATHN H OTABIXA, peryJsipHas
(usnyeckast akTHBHOCTB); (PU3UUECKOTO COBEPIICHCTBOBAHMSI, TIPH
3aHATHUSIX CIOPTHBHO-O03/IOPOBUTEIILHON ACSITEIILHOCTBIO.
Tpyooeoe eocnumanue:.

TOTOBHOCTBIO K TPYAy, OCO3HAaHHEM IIEHHOCTH TPYIOJIIOOUS;
MHTEpPECOM K  pas3jJMmdHbiM  cepam  npodeccuoHaIbHOU
JIeSITeJIbHOCTH, CBSA3aHHBIM C MAaTeMaTHKOW M €€ MPWIIOKSHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymiei npodeccuu u
peam30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC MJIAHbI; TOTOBHOCTBIO
U  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OoBaHHIO H
camMo00pa3oBaHUIO Ha MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTBHIO K
aKTUBHOMY YyYaCTHIO B PCEHICHWHM TNPAKTHYECKHX  3ajad
MaTeMaTHUYECKON HamnpaBJICHHOCTH.

IKonozuueckoe eocnumanue:

c(OPMHUPOBAHHOCTHIO IKOJIOTHUYECKON KYJIbTYpPhl, HIOHUMaHHUEM
BJUSIHUASI COLMAIBHO-2KOHOMHYECKHX MPOIECCOB Ha COCTOSTHHUE
NPUPOAHON M COLMAIBHOM Cpeabl, OCO3HAaHHUEM TIJI00aJILHOTO
XapakTepa  9KOJOTHYECKHX  npobiem;  oOpHeHTaluedl  Ha
NPYMEHEHUE MaTeMaTHYECKUX 3HAHUH JUISI pEIIeHHsT 3a7ad B
o0JlacTh OKpY’KaoIIed CcpeJibl, MJIaHUPOBAaHHUS TMOCTYNKOB |
OIIEHKHU WX BO3MOKHBIX TTOCJIEACTBUM JUUIsl OKPYIKAIOIIEH CPEeJIbl.

Lennocmu nayunozo no3nanus:.

c(OpPMHUPOBAHHOCTBIO  MHPOBO33PEHUSI, COOTBETCTBYIOILIETO



COBPEMECHHOMY VyPOBHIO pa3BUTHS HAyKH W OOIIECTBEHHOMN
NpPaKTUKH, MNOHUMAaHHUEM MaTeMaTHYSCKOW HayKH Kak cdepsbl
9eJIOBEYECKOUN AesITeIIbHOCTH, DTANOB €€ Pa3BUTHS U 3HAYUMOCTU
ISl pa3BUTHS [TUBUJIN3AIIAN; OBIIAJICHUEM SI3bIKOM MaTe€MaTUKH U
MaTeMaTUYEeCKON KyJIbTYypOH KaK CpPEICTBOM MO3HAHUS MUPA;
TOTOBHOCTBHIO OCYIIECTBIISAITh IMPOEKTHYIO W HCCIIEIOBATEIbCKYIO
AesITeIbHOCTh UHANBUAYAJILHO U B TPYIIIC.

METANPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIS pe3yIbTaTHI OCBOCHUS MPOrpaMMBbI
y4eOHOrO0 npeaMera  «MaremMaTHukay XapakTepHU3yIOTCs
OBJAJICHUECM YHUBEPCAITbHBIMU HO3HasamebHbIMU
oeticmaeusamu, YHUBEPCATIbHBIMU KOMMYHUKAMUBHbIMU
oeticmaeusamu, VHUBEPCATTbHBIMU pecyiamueHbIMuU
oeticmaeusimu.

1) Vuusepcanvnoie no3nasamebHble oeticmeust,

obecneuusarom qbopMupoeczHue 0az06bix KOZHUMUBHbIX
npoyeccoe 06)/'{61}01441/!)(?6}1 (06’6061—!14@ Memooo8 NO3HAHUS

OKpYIHCaAroueco mupay npumenerue N102UHECKUX,

uccredosamenbCKux — onepayuil, — yMeHuil — pabomamsv

ungopmayuet).

ba3zoevie uccneoosamenvckue oeiicmeust.

® 1CHOJIL30BaTh BOIPOCHI KakK HUCCJIICIOBATSIILCKU N
UHCTPYMEHT IMO3HAHMUS; bopmynupoBath BOIIPOCHI,
(ukcupyromue mnporuBopeune, npobiemy, yCTaHABIHBATH
HCKOMOE u JIaHHOE, bopmupoBath runoTesy,
apryMeHTHPOBATh CBOKO ITO3UIIHIO, MHECHHUE;

® TIPOBOJUTH CaMOCTOSTEIIBHO CIUTAaHUPOBAHHBIN
AKCHEePUMEHT, HUCCJICIOBAHUEC o YCTaHOBIICHHUIO

OCOOGHHOCTEH  MaTeMaTUYeCKOro  OO0BeKTa,  SBIICHUS,
mpoIecca, BBISIBJICHHIO 3aBUCUMOCTEH MEXAy OOBEKTaMHU,
SIBIICHUSIMU, IIPOILIECCaMU;

® CcaMOCTOSATEIbHO (POPpMYyIHUPOBaTH OOOOIIEHUS U BBIBOIBI 1O
pe3ysibTaTaM TIPOBEAEHHOTO HAOJIOJIEHUS, HCCIICIOBAHUS,
OLICHUBATh JIOCTOBCPHOCTH MOJYUYCHHBIX pPE3yJIbLTAaTOB,
BBIBOJIOB M OOOOIIICHMIA;



e [IPOTHO3MPOBATh BO3MOXHOE pa3BUTHE Ipolecca, a TaKXKe
BBIABUTATh MPEAIOJOXKEHUSI O €ro pa3BUTHHM B HOBBIX
YCIIOBUSX.

Paoboma ¢ ungpopmavueir:
® BBIIBISITH JNePUUIHNTH HHPOPMALINU, JAHHBIX, HEOOXOANMBIX
JUISI OTBETAa Ha BOIIPOC M JJIsI PEILICHUS 3a7a4H;

e BBHIOMpaTH HMHPOPMALUIO U3 UCTOYHUKOB Pa3JIUIHBIX THUIIOB,
aHAJIM3UPOBATh, CUCTEMAaTH3UPOBATH W HHTEPIIPETHPOBATH
nHDOPMALINIO PA3IMYHBIX BHIOB U (POPM IPEICTABICHUS;

® CTPYKTypHpOBaTh HWH(POPMAIHIO, MPEACTABISITH €€ B
pa3muaHbBIX opMax, UILTIOCTPUPOBATh TpapUUIECKU;

e OIECHHMBATh HAAEKHOCTH HHPOPMAIMM IO CAMOCTOSTEIHHO
c(hopMyTHpOBAHHBIM KPUTEPHSIM.

1) VHusepcanvnvie KOMMYHUKAMUBHBLE OCUCMEUSL,
obecneuusarom chopmupo8aHHOCHb COYUANbHBIX HABLIKOG
obyuarouuxcsi.

Oobuenue:

® BOCOPUHHUMATH U bopmynuposath CYXKJICHU ST B
COOTBETCTBUH C YCJIOBUSIMU M IEIISIMU OOIIEHUSs; SICHO,
TOYHO, TPAMOTHO BbIpaXXaTh CBOK TOYKY 3pCHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, JlaBaTh IIOSCHCHUS I10
XOJy pCLICHHs 3ajlauyd, KOMMEHTHUPOBATh MOJIYUYCHHBIN
pe3yibTarT;

e B XO0Jic OOCYXJICHUS 3aJlaBaTh BOIPOCHI MO CYIIESCTBY
o0CyXJ1aeMOW TeMBbI, IPOOJIEMbI, pelnraeMol 3aJlauH,
BBICKAa3bIBaTh HJICH, HAIlCJICHHBIE HA TIOUCK PEIICHUS;
COITOCTaBJSATH CBOM CYXKICHHUS C CYXIACHHUSIMHU APYTHUX
YYaCTHHUKOB  Juajiora, OOHapy>XHBaTh pas3linune |
CXOJCTBO MMO3WINI; B KOPPEKTHOU bopme
(opmynmpoBaTh pa3HOTIACHUS, CBOH BO3pPaKCHUS;

e OmpeacTaBisITh pe3ynbTaThl peuieHust 3aja4d,
SKCHEPUMEHTAa, UCCIICIOBAHUS, IIPOEKTA; CAMOCTOSTSIIHHO
BbIOMpaTh ¢GopMaT BBICTYIUICHHST C Yy4YéTOM 3ajad
Mpe3eHTau U OCOOCHHOCTEH ayIMTOPHH .

CompyoHuuecmeo:
® [OHWMATH U HUCIOJB30BATh MPEUMYIIECTBA KOMaHIHOU



W WHIN BUOYAIBHOW paOOTHI NPU pPEHICHHUHN Yy4eOHBIX
3a7a4; IIPUHUMATH II€Jb COBMECTHOW JEsITEeIBHOCTH,
MUIaHUPOBATh  OPTraHWU3alMI0  COBMECTHOH  padoThI,
pactipenensaTh BUILI padOT, AOroBapuBaThCs, 00CYKAATh
mporecc ®W  pe3yibTar paboThl; 0000maTrs MHEHUS
HECKOJIBKHX JIFOIICH;

® yYacTBOBaThb B IPYyINIoOBBIX (opmax paboTsl (00CYXIEHUS,
OOMEH MHEHHUI, «KMO3TOBBIE€ IITYPMBD» U UHBIC); BHIITOJIHATH
CBOIO 4YacTh pabOThl U KOOPAWHUPOBATH CBOW JICHCTBHS C
JPYTUMH 4ICHAMU KOMaH/Ibl;

® OIIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIHH MPOIYKT IO

KpUTEPHUIM, chopMyITITHPOBAHHBIM y4acTHUKaMHU
B3aUMOJICHICTBUS.
2) Vuueepcanvnvie pezyiamuenvle oeticmeust,

obecneuueaiom @Gopmuposanue CMbICI08bIX YCMAHOBOK U
IICUBHEHHBIX HABBLIKOG IUUHOCTU.
Camoopzanuzauyus.
® COCTaBJISITh IUIaH, aJITOPUTM pEIICHUs 3aJlayu, BBIOUpATh
cnoco0 penieHuss ¢ y4€TOM HMMEIOIIUXCSI PECYpCOB H

COOCTBEHHBIX  BO3MOXXHOCTEH, aprymMeHTHpOBaTh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUNH C y4ETOM HOBOU
uHOpMAITUH.

CamoKkoHmpoin:

e BJAJIETh HAaBbIKAMHM MO3HABaTSJIbHONW pediiekcun Kak
OCO3HAHUs COBEPIIAEMBIX JEUCTBUU M MBICIUTEIbHBIX
MPOIIECCOB, HX Pe3yJIbTaTOB, BJIaJIcTh CHOCOOaMu
CaMOIIPOBEPKH, CAMOKOHTpPOJISI IIpoLecca U pe3yJabTara
pelieHust MaTeMaTU4YeCKON 3aJayuu;

® TIPEABUJIETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTbH ITPHU
peleHnu 3aa4yyd, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTH
Ha OCHOBE HOBLIX OOCTOSITEIILCTB, JAHHBIX, HaNICHHBIX
OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLIEHUBATh COOTBETCTBHUE pE3yJibTaTa LEJIM U YCIOBHUAM,
OOBSICHITh TIPUYUHBI JNOCTHIKCHUS WU HEIOCTHKCHHUS
pe3ynabTaToOB AESTEIbHOCTH, HAXOJHUTh OIIHOKY, J1aBaTh
OIICHKY MPUOOPETEHHOMY OMBITY.

NPEJMETHBIE PE3YJbTATHI



IIpenmeTHBIE pe3yabTaThl OCBOCHUsS padodueit mporpamMMBbl IO
MaTeMaTHKe TPEeACTaBICHBI MO ToJaM OOyYeHHUs B paMKax
OT/ZIEJIBHBIX KYpCOB B COOTBETCTBYIOIIMX pa3jeiax HacTOsIIen
IIporpammsbl

PABOYAS TIPOTPAMMA YUYEBHOI'O KYPCA
«TEOMETPHUS»

HEJA U3YYEHUS YUYEBHOI'O KYPCA

BaxxHOCTh y4eOHOro Kypca IeOMETpPUHM Ha yPOBHE CpPEIHErO
obmrero oOpa3oBaHHsi OOYCIIOBJICHA NPAKTUYSCKOW 3HAYUMOCTBIO
METANPCAMETHBIX WU NPCAMETHBIX PE3YyJIbTAaTOB O6y‘~IeHI/I$I reomMeTpnu
B HamnpaBJICHUU JIMIHOCTHOTO pa3BuUTHS 00y4Jaronuxcs,
dopmupoBanuss (PYHKIIMOHAIBLHOW MaTEeMaTHYECKOHW T'PaMOTHOCTH,
HU3Yy4YCHUSA OPYIux y‘-IC6HI>IX JAUCIHHUITIINH. Pas3Burtne Y ydUauuxcs
IIpaBHUJIbHBIX HpeI[CTaBJICHI/Iﬁ (o] CYHIIHOCTH H IIPOUCXOKIACHUN
reOMETPUYCCKUX  aO0CTpaKIMi, COOTHOIIEHUU  peajbHOro |
HCaTbHOTO, XapaKTepe OTPAKCHUST MAaTEMaTHUYCCKONW HAYKOU SIBJICHUI
U MPOIIECCOB PEabHOIO MHUpA, MECTE I'€OMETPUH B CHUCTEME HAyK W
poOJIM MaTEeMaTHYECKOTO MOJCSIMPOBAHHUsS B HAy4YHOM IMO3HAHUHM U B
MpaKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUS
y4Jaliuxcs, a TakKe KadeCTB MBIINUICHUS, HEOOXOAUMBIX JUIS
ajjanTalyu B COBPEMEHHOM OOIIEeCTBE.

I'eomeTpust siBisieTcst OJHUM U3 0Aa30BBIX MPEIMETOB HA YPOBHE
cpeaHero oéiero oopa3oBaHusi, Tak Kak 00eCIeYnBaeT BO3MOXKXHOCTh
U3YyYCHHsS KaK JUCIHUIUINH €CTECTBCHHO-HAYYHOUW HAIMPaBICHHOCTH,
TaK U TyMaHUTApHOM.

Jlornyeckoe  MbllnuiceHHE, (OPMUPYyEMOE MOPU  HU3YyUYCHHUU
O6y‘-IaIOIlII/IMI/IC$I MMOHSITUHMHBIX OCHOB reoMeTpun MW TIIOCTPOCHUMN
HECIIOYKHNJIOTHYCCKUX yTBep)KIIeHI/Iﬁ B XO0A€ PCIICHUA IT'€COMETPHUICCKUX
3aja4, YyMCHHUE BBIJBUTATh U OTIPOBEPraTh TMITIOTE3bl HEMOCPEICTBCHHO
HCMOJIB3YFOTCS TIPU PEIICHUN 33724 €CTECTBEHHO-HAYYHOIrO IHKJIA, B
YaCTHOCTH U3 Kypca QU3HKH.

YMeHue OpHUEHTHUPOBATHCS B POCTPAHCTBE urpaet
CYLIECTBEHHYIO POJIb BO BCEX OOJIACTSIX JEsSTEIbHOCTH 4YeJIOBEKa.
OpueHTanmst 4eJoBeKa BO  BpPEMEHM U IPOCTPAHCTBE  —



HEOOXOIMMOE YCIOBHE €TO COMHAIBHOTO OBITHs, hopMa OTPaKCHUS
OKpY’KaIOIIEero MHUpa, YCIIOBHE YCHEIIHOTO IMO3HAHHUS W aKTHBHOTO
npeoOpa3oBaHUS NeHWCTBUTCIILHOCTH. OnepupoBaHue
OPOCTPAHCTBEHHBIMHU 00pa3aMu OOBEIMHSICT pa3Hbie BUJBI YUEeOHOU U
TPYAOBOW JIEATEIILHOCTH, SBJISICTCS OJIHUM U3 NPOPECCUOHATBHO
BaXXHBIX KadeCTB, IMOITOMY aKTyajJbHa 3ajlada (QOPMHUPOBAHUS Y
00y4YaroIIUXCsl NPOCTPAHCTBEHHOT'O MBIIUICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTA B ITOJAIOTOBKE
K IPaKTUYSCKOU JICATSIILHOCTA MO MHOTHM HaIpaBIICHUSIM.

Ilens ocBOeHUS MporpamMmbl ydeOHOTo Kypca «[‘eomeTpusi» Ha
0azoBOM  ypoBHe 0OOydeHuss —  oOmIeoOpa3oBaTeJIbHOE H
OOIIEKYJIbTYpHOS pa3BUTHE OOy4YaroIMXCSI Yepe3 oOecneucHue
BO3MOXHOCTH TIPUOOPETECHUSI M HWCHOJIB30BaHUSI CHCTEMAaTHUYECKUX
reoMEeTpUYECKUX 3HAHWH W JICUCTBUU, CHEeHU(PUUHBIX TC€OMETPHUH,
BO3MOXXHOCTH  YCICIHIHOTO  MOPOJOJDKCHHUST  OOpa3oBaHUs 110
CHCIHUAILHOCTSAM, HE CBSI3aHHBIM C TIPUKIIAJHBIM HCITOJIb30BaHUCM

T€OMETPHUH.
[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE HNpeAHaA3HaAUYeHA
Uit oOydJarommxcsi  CpeJHed  MIKOJbI, HE  HCHBITHIBABIINX

3HAYMTEJIbHBIX 3aTPYJHEHHW Ha ypPOBHE OCHOBHOIO  OOIIEro
obOpa3oBanus . Takum oOpa3oMm, oOyuaronuecsi Ha 0a30BOM YpPOBHE
JIOJPKHBI OCBOHMTH OOIIHE MaTeMaTHYEeCKHE YMEHUS, CBSI3aHHBIE CO
cneunUKO reoMeTpUN U HEOOXOAUMBIE JUISI KU3HU B COBPEMEHHOM
obmectBe . Kpome »5TOro, OHM HMEIOT BO3MOXHOCTH W3YyUHUTh
reoMeTrpuro Ooisiee T1IyOOKO, ecium B JajIbHEHWIIEeM BO3HHUKHET
HEOOXOMMOCTh B T€OMETPHUYECKHX 3HAHUSAX B IPOdecCHOHAIBHOU
JIeSITeIIbHOCTH.

JlocTrmkeHne 1eJIM  OCBOEHHUSI MOpoTrpaMMbl oOecrnednBaeTCs
pelIeHneM COOTBETCTBYIOIIMX 3ajad . [IpuopuUTeTHBIMH 3ajgadamMu
ocBoeHUs Kypca «I'eomeTrpun» Ha 0a3oBoM ypoBHe B 10—11 kiaccax
SIBJISTEFOTCSI:

e QopmMupoBaHUEe MPEACTABICHHUS O TEOMETPUU KaK 4YacTH
MUPOBOIH KyJbTYypbl M OCO3HAaHHE €€ B3aWMMOCBSI3U C OKPYKarOIUM
MHPOM;

e hopMupoBaHUE MPEICTABICHUS O MHOIOTpaHHHKAaxX M Tejlax
BpalllCHUsI KaK O BaXHEUIIMX MaTEeMaTHYEeCKUX  MOMAEISIX,
OO3BOJISIIOIIMX  OINMCHIBATH W HM3yYaTh  pas3HbIC  SIBICHUS
OKPY>KaIOLIETO MHUPA;



e popMHupoBaHME YyMEHHS paclo3HaBaThb Ha dYepTeXKax,
MOJISISIXM B PealIbHOM MHUPE MHOTOTPAaHHUKHU U TeJla BPAIIlCHUS;

® OBJIQJICHWE METOJ[AaMHU pEIlIeHUsI 3a/Jad Ha TMOCTPOCHHUS Ha
H300paKeHUSIX MIPOCTPAHCTBEHHBIX (PHUTYP;

e hopMupoBaHTe YMEHHUs oTiepupoBaTh OCHOBHBIMU
MOHSTUSIMH O MHOIOIPaHHUKAax W TejlaX BpalleHUusT ©W UuXx
OCHOBHBIMU CBOMCTBaAMMU;

® OBJIQJICHHE alNTOPUTMaMH PENIeHUs] OCHOBHBIX THIIOB 3aJad;
(opmMupoBaHme yMEHHSI TPOBOJIUTH HECIOXKHBIE JTOKa3aTeJIbHBIE pac-
CY)XIOCHHSI B XOJIe pPEIICHUs CTEPEOMETPUYSCKHX 3aJad W 3aj1ad C
OPaKTUYECKUM COJCPIKaHUEM;

® pa3BUTHE HWHTEIUICKTYaJIbHBIX M TBOPYECKHX CITOCOOHOCTEH
0o0ydJaromuxcsi, MO3HABAaTEIbHOW aKTHUBHOCTH, HCCIIEIOBATSIIBCKUX
YMEHUH, KPUTUIHOCTH MBIIIJICHUS;

e hopMHupOBaHUEC (pyHKIIMOHATBLHOM rPaMOTHOCTH,
peJieBaHTHOW TEOMETpPUH: YMEHHE pacho3HaBaTh MPOSBIICHUS
reOMETPUYECKUX MOHSITHNH, OOBEKTOB HW 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYyallUsIX ©W TPUA HU3YYCHUU JIPYyTUX
Y4eOHBIX OpeaMeTOB, OPOSIBICHUS 3aBUCHUMOCTEN "
3aKOHOMEpHOCTEH, (GOpMYyJIMpOBaTh HX Ha SI3bIKE T'€OMETPUH U
CO3/1aBaTh T'€OMETPUUYECKHUE MO- JeJIH, IIPUMEHSTh OCBOCHHBIHN
T€OMETPHUYECKUH anmapar JITST peteHus
MPaKTUKO-OPHUESHTHUPOBAHHBIX 3a7ad, HHTEPIIPETUPOBATH u
OIICHUBATH TMOJIyUYCHHBIC PE3yIbTaThHI.

OTIUYUTEITHLHOU 0COOEHHOCTBIO NporpaMMBbl  SIBJISIETCS
BKIJIFOUEHHWE B KypC CTEpEOMETpHM B Hadalie ero Hu3y4eHHs 3ajad,
pemaeMbIx Ha YpPOBHE HWHTYUTHUBHOIO IIO3HAHUS, MU OIPEHEIEHHBIM
o0Opa3oM opraHu3oBaHHass paboTa HaJi HUMH, YTO CHOCOOCTBYIOT
Pa3BHTHIO  JIOTUYECKOTO HW  HOPOCTPAHCTBEHHOTO  MBIIIJICHUS,
CTUMYJIMPYET NPOTEKAaHUE HWHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JajibHENIIeMy W3y4YE€HHUIO IIpeaMeTa.

IIpenmourenrne oTHa€Tcsi HATJISITHO-KOHCTPYKTUBHOMY METOLY
00ydYeHHUsl, TO €CTh TEOPETHYECKHE 3HAHHUsSI MMEIOT B CBOEH OCHOBE
YyBCTBEHHOCTh MPEJIMETHO-ITPAKTUUECKON JesITeJIbHOCTU. Pa3Burtue
OpPOCTPAHCTBEHHBIX  IPEACTABJICHUMW Yy  ydaluuxcs B Kypce
CTEpEOMETPUN TIPOBOAUTCA 3a CUET pELIeHWs 3ajlad Ha CO3JaHHue
MPOCTPAHCTBEHHBIX obpa3oB ®W 3amady HA  ONEPHUPOBAHHUE



OPOCTPAaHCTBEHHBIMH oOOpazamu . Co3maHme oOpa3za TPOBOIUTCS C

ONOPO¥ Ha HAIJISIIHOCTh, & OINEePUPOBAHHE OOpa3OM — B YCIOBHUSIX
OTBIICUCHHSI OT HATJISIIHOCTH, MBICJICHHOTO U3MEHEHHSI €0 UCXOJIHOTO
COJICPI)KAHMSI.

OCHOBHBIEC cojepyKaTelbHbIC JMHUH Kypca «I'eomeTpum» B
10—11 xmaccax: «MuHororpaHHukm», «IIpsiMble M IIIOCKOCTH B
npocTpaHcTBe», «Tena BpalneHus», «BeKTOpbl U KOOPAHHATHI B
npocTpaHcTBe». POpMHUPOBAHHUE JTOTHYECKUX YMEHHU pacipeaeisieTcs
HE TOJIBKO MO COACPIKATCIbHBIM JIMHUSIM, HO U MO ToJaM OOydeHUs
Ha ypoOBHe cpeaHero oOmiero obOpasoBanusi. CojaeprkaHue
oOpa3zoBaHwusi, COOTBETCTBYIOIICE peaAMETHBIM pe3yibpTaTtam
OCBOCHUSI pabodyeil mporpamMMmbl, paclpesiecI€HHbBIM [0 TojaM
o0yYeHUsl, CTPYKTYpHUPOBAHO TaKUM OOpa3oM, 4YTOOBLI OBJIAJICHUEC
FeOMETPUYCCKUMH  TOHSTHSIMA W HaBBIKAMH  OCYIIECTBIISIIIOCH
MOCJIEJIOBATEIbHO M IIOCTYIIATeIbHO, C COOJIOJACHWEM IIPUHLIHIIA
MPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHWS BKIFOYAIUCH B OOIIYIO
CUCTEMY TEOMETPHUUYCCKHUX TPEJICTABICHUN OOYYaIOIIUXCS, PACIIHPSIS
u yrayonsas e€, obpasys MPOYHBIE MHOKECTBEHHBIECBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM niaHe Ha W3y4YEHHE I'€OMETPHUH OTBOAUTCS HE MEHEE
2 y4eOHBIX 4HacoB B Hemelnro B 10 kmacce m 1 yuyeOHOro waca B
Heaeo B 11 kiacce, Bcero 3a jsBa roja oOydenusi He meHee 105
Yy4YEeOHBIX YACOB.
IVIAHUPYEMBIE ITPEAMETHBIE
PE3YJIbTATBIOCBOEHMSI PABOYEMN
IMPOI'PAMMBI KYPCA (IIO 'OJJAM
OBYYEHMUA)

IIpenmeTHbIe pe3ynbTaThl H3yUYE€HHS] T€OMETPUH Ha 0a30BOM
YPOBHE OPUEHTHUPOBAHBI HA JIOCTUKEHUE YPOBHSI MaTeMaTHUUYECKOU
rPaMOTHOCTH, HEOOXOJUMOrO JJIsl YCICITHOTO PEIICHUs 3a7ad B
peaNIbHOM KU3HU U CO3JIaHHE YCJIIOBUH JUIST UX OOIICKYJILTYPHOTO
pa3BuTHS.

OcBoenue ydeOHOTO Kypca «I'eoMmeTpus» Ha 0a30BOM YpOBHE
cpegHero  obOmiero  oOpa3oBaHUS  JOJDKHO — OOECIIeYHBATH
JOCTIDKCHHUE  CIICAYIONIMX  MPESAMETHBIX  00pa30oBaTEILHBIX



pe3yIbTaTOB:

10 knacc

OnepupoBaTh NOHIATHUSIMU: TOYKA, IpsMasi, IIJIOCKOCTb.
IIprMeHATE aKCHOMBI CTEPEOMETPHUU U CIEACTBHUS U3 HUX NPHU
pEIICHNH TeOMETPUUYECKUX 3aaad.

OnepupoBarth MOHATUAMU: napajyuIeaIbHOCTh u
NEPIEHAUKYIAPHOCTh MPSIMBIX U MIJIOCKOCTEH.
KnaccuduumpoBars B3aMMHOE pAaCIOJIOXKEHUE TMPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATHSIMM: JBYIPaHHBIM yTOJI, TpaHU
JBYTPAaHHOTO yriila, peOpo ABYIPaHHOrO yrjia; JIMHEWHBIN
yroJ JABYTPAaHHOIO YyIJia; TpaaycHasi Mepa JIBYI'PaHHOIO
yriaa.

OnepupoBaTh MOHATUAMH: MHOTOTPAaHHUK, BBINYKIBIH U
HEBBIINIYKJIBIK MHOI'OIPaHHHUK, 3JIEMEHTbl MHOI'OIDaHHMKA,
MpaBUJIBHBIH MHOTOTPaHHUK.

PacniosnaBars OCHOBHBIE BU/JIbI MHOTOTPAaHHUKOB
(mupamMuia; mTpusMa, TPAMOYTOJbHBIN TapajuielIenuIle],
Ky0).

KmaccudpunupoBath MHOTOTPAaHHUKH, BBIOUpasi OCHOBaHMSI
Uit Kiaccuukanuu  (BBINYKIIBIE W HEBBITYKIIbIC
MHOTOTPAaHHUKHU; TpPaBUJIbHbIE MHOTOTPAaHHUKU; MNPSIMbIE U
HaKJIOHHBIE TIPU3MBbI, ITapaJUICIICITUICAb]).

OnepupoBaTh TMOHATHSIMH: CEKyIlIas IIJIOCKOCTb, CEYEeHHE
MHOTOIPaHHHUKOB.

OOBSCHATh TNPUHIUNBI TOCTPOCHUS CEYCHHUW, WCIOIb3Ysl
METO/T CJIEJIOB.

CTpouTh CeYeHHs] MHOTOTPAaHHUKOB METOJOM CJIEJOB,
BBITIOJTHSTHh (BBIHOCHBIE) ITUIOCKHE YEPTEXKH W3 PHCYHKOB
NPOCTHIX OOBEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y.
Pemurate 3a1aum Ha HAXO0XXJAEHWE T€OMETPHUYECCKHUX BEIIMYHH
no oOpa3naM WIW ajlropuTMaM, NPUMEHSSI HW3BECTHBIE
AHAITUTUYECKUE METOAbl HOpU PEUICHUH CTaHAAPTHBIX
MAaTEMaTUYECKUX 3a- Jlad Ha BBIYUCIEHHUE PACCTOSIHUU



MEXIy ABYMS TOUKAMH, OT TOYKH IO MPSIMOM, OT TOUKHU 10
MJIOCKOCTHU, MEXKY CKPCIIUBAIOIIUMUCS TPSIMBIMHU.

Pemars 3agaum Ha HaXOXKICHHUEC T'€OMETPHUUCCKHX
BEJIMYMH 1O oOOpa3naM WU ajJropurMaM, IIPUMEHSS
U3BECTHBIC AHAJIUTHUYECKHUE METOJbl NOpU PEIICHUU
CTaHIHAPTHBIX MATeMAaTHYCCKHUX 3a- Jad Ha BBIYHUCIICHHUEC
YIIIOB MEXIY CKPEIIUBAIOIIUMHUCS MPSIMBI- MU, MEXIY

psiMOM u IIJIOCKOCTBRIO, MEXITY IIJIOCKOCTSMH,
ABYI'PAHHBIX YIJIOB.
Brerauciats 00BEMBI u IJ101Iaau NOBEPXHOCTEU

MHOTOTPaHHUKOB (II[pU3Ma, NOHUpaMHAa) C IIPUMEHEHUEM
opmyI; BBMHCHATH COOTHOWICHHSI MEXKIY IUIOLIAsIMU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOIPAaHHUKOB.
OnepupoBaTh TOHSITHIMHU: CHMMETPHUSI B IIPOCTPAHCTBE;
EHTP, OCh M IUIOCKOCTh CHMMETPHH; LEHTP, OCh U
IOCKOCTh CHMMETPHUU (PUTYPHI.

UzBnekath, TmpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH
nHPOpPMALIMIO O MOPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
(urypax, ipesicTaBiIeHHYIO Ha 4epTeKaxX U PUCYHKaX.
I[Mpumensitb  reomeTpuyeckue  (paxTbl Ui pEIICHUS
CTEPEOMETPHUYECKHUX 3allad, IPEAIoJIaraloliuXx HECKOJIbKO
[IaroB pEIIeHUs, €CJIW YCIIOBUSI NPUMEHEHUs 3aJlaHbl B
sIBHOU ¢hopme.

HpI/IBO,HI/ITL OpuMEepbl MaATCMATHUYCCKUX 3aKOHOMCpHOCTeI>i B

npupone nu KU3HU, pacno3HaBaThb IPpOABIICHUC 3aKOHOB
T€OMETPHUUB NCKYCCTBEC .

I[IpuMeHsATh, MOJlydeHHbIE 3HAHUS Ha TMPAaKTUKE: aHaJIU3UPOBaATh
peajibHble CUTyalluUM W MNPUMEHSITh U3YUYCHHBIE TIOHSTUS B
mpoIecce MOMCKa PEHICHHS MaTeMaTHYEeCKH C(POpMYIHPOBAHHON
npoOJeMBI, MOJEIHUPOBATH peajlbHbIE CUTyallMd Ha S3bIKE
reoMeTpHuHu, ucciaen0BaTh HOCTPOECHHBIE MOJIeNIu ¢
WCHOJIF30BAHUEM T€OMETPHUYECKUX MOHATHH M TEOopeM, armapara
anrebppl; pemaTrh MpPakTHYECKHWEe  3aJadi, CBSI3aHHBIE C
HaXO0XJIECHUEM TE€OMETPUUYECKUX BEJIUYMH.
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e OmnepupoBaTh NOHSITHUSIMH: LHUIWHAPUYECKasi ITOBEPXHOCTb,
oOpa3zyromue LOUIMHAPUYECKON IOBEPXHOCTH; LMIUHAP;
KOHUYECKasi MOBEPXHOCTh, o0Opa3yromue KOHHYECKOU
IIOBEPXHOCTH, KOHYC; chepuyecKasl IOBEPXHOCTb.

e Pacno3HaBaTh Tena BpamieHUs (UHIMHIADP, KOHYC, cdepa u
map).

e  OOBACHATH CHOCOOBI TOJTYYCHHS TEJ BpaIICHUS.

e KitaccupumupoBaTh B3aUMHOE paclojio)keHue cdepbl U
ITIOCKOCTH.

e OrmnepupoBaTh IOHATUSIMH: LIAPOBOM CErMEHT, OCHOBaHHUE
CETMEHTA, BbICOTA CErMEHTAa; LIApOBOIl CJIOM, OCHOBAaHHUE
[IAPOBOTO CJIOSI, BHICOTA IIAPOBOTO CJOS; MIAPOBOH CEKTOP.

e Bpruncasats 0ObEMBI U IJIOMIAAN TOBEPXHOCTEH Tes BpallleHUs,
TeOMETPUYECKUX TEJI C MPUMEHEHHEM (OPMYJI.

e OnepupoBaTh TNOHATHUSMH: MHOTOTPAHHUK, BITMCAHHBIA B
chepy U omHMCaHHBIH OKoOJIO cdepbl; cdepa, BOUCAHHAS B
MHOTOIPaHHUK WJIM TEJIO BpallleHUS.

e  BpuucasaTs COOTHOIIEHHUS MEXIY IUTOLIAISIMH
MOBEPXHOCTEH N 00BEMaMHU TTOJIO0HBIX TEI.

e l3o0paxkarh n3ydaemble GUTYpPBl OT PYKH U C NMPUMCHEHHEM
MPOCTBIX YEPTEKHBIX UHCTPYMEHTOB.

e BrpimonHsATh (BBIHOCHBIE) IUIOCKHE YEPTEXHU M3 PUCYHKOB
NPOCTBIX OOBEMHBIX (UTYp: BHUJA CBEPXY, COOKY, CHH3Y;
CTPOHUTH CEUCHHUSI TEJI BPAICHUSI.

e lI3BiekaTb, HHTSPIPETUPOBATH H  NpPeoOpa3OBLIBATH
nHpOpMaLMIO O  IIPOCTPAHCTBEHHBIX TI'€OMETPHUYECCKUX
(urypax, ripesicTaBIeHHYIO Ha 4epTeKaxX U PUCYHKaX.

e OnepupoBaThb NOHITHEM BEKTOP B IPOCTPAHCTBE.

e BruINONHAT, JACWCTBUS CIOXEHUSI BEKTOPOB, BBIYUTAHUS
BEKTOPOB M YMHOMEHHs BEKTOpa Ha YHCIO, OOBSICHATH,
KaKMMHU CBOMCTBaMU OHHM OOJIaZIaloT.

e JIpuMeHATH MpaBUIO NapalIeIeHUIeaa.



OnepupoBaTh MOHATHAMHU: JEKapTOBBI KOOPAWHATHI B
OpPOCTPAHCTBE, BEKTOP, MOIYJIbh BEKTOpa, pPaBEHCTBO
BEKTOPOB, KOOPJHHATHI BEKTOpa, YroJl MEXJAYy BEKTOpamH,
CKaJISIPHOE TIPOU3BEJACHUE BEKTOPOB, KOJUIMHEApHbIE WU
KOMIUJTAaHAPHBIE BEKTOPHI.

Haxoaute cymMMy BEKTOpPOB M MNpPOU3BEJEHHE BEKTOpa Ha
YHUCJI0, YTOJ MEXAY BEKTOpaMHU, CKaJIAPHOE MPOU3BEIACHUE,
packiiaabIiBaTh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOpPaM
3amaBaTh TJIOCKOCTh YpaBHEHHEM B JIEKapTOBOM cucCTeMeE
KOOpAUHAT.

IIpumenssTe  reomerpuueckue  GakTbl ISl PELICHUS
CTEpEOMETPUYECKUX 3ajlad, MPEAIoJIaraloliuX HECKOJIbKO
[IaroB pelIeHHusl, €CJHU YCJIOBUS TPUMEHEHUs 3aJlaHbl B
sIBHOU ¢hopme.

Pematpe npocreiiimne reoMeTpUYEeCKUe 3a1auyd Ha ONPUMEHEHHUE
BEKTOPHO-KOOPJAUHATHOIO METO/A.

Pemrate 3agaun  Ha  0Ka3aTEeIbCTBO MaTeMaTHYECKHUX
OTHOIICHUH M HaXOXXJIEHHE T'€OMETPUYECKHUX BEJIMYUH IO
oOpa3luaM MW ajlropuTMaM, NMPUMEHSISI U3BECTHBIE METOJIbI
MpU PELISHUH CTaHIapTHBIX MaTeMaTHYECKUX 3aj1ad.
[IpuMensars  mpocTediiue  OporpaMMHBIE  CpeICcTBa U
3JIEKTPOHHO-KOMMYHHMKALlMOHHBIE CHCTEMBbI IpU  PELICHUU
CTEpEOMETPHUUECKHX 3ajad.

[TpuBOoaANTH IPHUMEPHI MaTEMAaTHUYECKUX 3aKOHOMEPHOCTENU B
OpU- poJle M >KU3HHU, PACHO3HABATh MPOSIBJICHHUE 3aKOHOB
T€OMETPHUUB HCKYCCTBE.

I[MpumeHsTH MMOJIyYeHHBIC 3HAHUSA Ha MpPaKTHKE:
aHaAIM3UPOBAaTh  peaJbHbIE CHUTyallUM ¢  IPUMEHSTH
U3y4YEHHBbIE TIOHATHUA B MPOILECCE TOMCKAa pElIeHUs
MaTeMaTHICCKHU chopmMyTUpOBaHHOM npooJIeMBbl,
MOJICIMPOBATh peajibHbIE CHUTyallMd Ha SI3bIKE I'€OMETPUH,
HUCCJIEIOBATh TMOCTPOCHHBIE MOJIEIM C HCHOJB30BAaHHUEM
reOMEeTPUYECKNX IIOHSITUH W TeopeM, armapara ajareOpsl;
pemaTrs NpakTUYECKHUE 3aJadd, CBSI3aHHBIE C HAXOXJICHUEM
reOMETPUYECKUX BEJIMYHH.



COJEP)KAHUE YYEBHOI'O KYPCA (IIO 'OJJAM OBYYEHUS)

10 knacc

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHSATHS CTepeoMeTpuH. Todka, mpsmas, IIOCKOCTb,
npoctpanctBo. Ilonatne 00  aKCHMOMaTUYEeCKOM  TOCTPOSHHUU
CTEPEOMETPHUH: aKCHOMbBI CTEPEOMETPUMU U CIICACTBUS U3 HUX.

B3zammHOe  pacrionokeHue — OpsIMBIX B IIPOCTPAHCTBE:
IepeceKaroluecs, NnapaajleibHble W CKPEIIUBAIOUIUECs IpsMBbIE.
ITapanneapHOCTh OpsIMBIX M IJIOCKOCTEM B  MOPOCTPAHCTBE:
napajuieJbHble MNpsIMBIE B HPOCTPAHCTBE; MapaJUICIBHOCTb TPEX
OpsIMBIX; NapajJICABHOCTh TIPSIMOM M IUIOCKOCTH. YTJBI €
COHaNpaBJICHHBIMA  CTOPOHAaMH;  YTOJ  MEXAy  NOpsIMBIMH B
IIPOCTPAHCTBE. ITapayuienbHOCTB IUIOCKOCTEH: rnapanjeybHble
IUIOCKOCTH; CBOMCTBa MNapaulelibHBIX IUIOCKOocTed. IIpocteitiue
POCTpaHCTBEHHbIE  (GUIypbl Ha  IUIOCKOCTH: TeTpa’ap,  Kyo,
HnapajuieenuIe]; NoCTPOSHUE CEeUEeHUH.

ITepnen1uKyIISIPHOCTH pSIMOU u IJIOCKOCTH:
NEePIIEHANKYJISIPHBIE psiMbIe B MIPOCTPAHCTBE, OpsiMbIE
napajuieabHble W IEPHeHAUKYJSIpHBIE K IUIOCKOCTH, HPHU3HAK
NEPIEHAUKYJIIPHOCTH TIPAMONM M IJIOCKOCTH, TE€OpEMA O MPAMOU
NEPHEHAUKYISIPHON IJIOCKOCTHU. YTJIbl B IPOCTPAHCTBE: YIOJ MEXIY
OpsiIMOM U IUIOCKOCTBIO; JABYIPaHHBIA yrojl, JWHEHHBIA yroi
AByrpaHHoro yria. [lepneHaukyssip U HaKJIOHHBIE: PAacCTOSIHUE OT
TOYKM A0 TUJIOCKOCTH, PAacCTOSHHE OT TIPAMOW 10 IUIOCKOCTH,
npoekuuss  (GUrypsl Ha  IUJIOCKOCTH.  llepneHauKyJIsIpHOCTH
IUIOCKOCTEMN: IPU3HAK MEPIEHIUKYJSIPHOCTA JABYX IIJIOCKOCTEH.
Teopema o TpE€x mepneHIUKYISIpaX.

MHororpaHHuKu
Ilousarue MHOT'OI'paHHHUKaA, OCHOBHBEIC S3JICMCHTBI

MHOTOTPAaHHUKA, BBINYKIBICE ¢ HEBBIITYKJIbBIE MHOTOTPAaHHUKH;
pa3BépTka MHOTrOorpanHuka. [Ipusma: N-yroibHas npusMa; rpaHu U
OCHOBaHUs NPU3MBI; MpsiMas W HaKJIOHHAsl TMPU3MbI; OOKOBash W
MOJIHAsI TIOBEPXHOCTH NMPU3MBI. [lapamenenuriesn, mpaMOyTroIbHBIN



napajpieaenune; u ero cBoMicTtBa. Ilupamupa: N-yroJjpHas
nupamMuia, TPAaHHU W OCHOBAHWE IMHPAMUABI; OOKOBasi W TOJHAS
NOBEPXHOCTh MUPAMUIBI;, IPABUJIbHAS U yCeUEHHAs MUpaMUIa.

DIeMEHTBI OPU3MBI u UpaMUIbI. ITpaBunbHbIC
MHOT'OI'PaHHUKU: IIOHATHEC IIpaBUJIIBHOTO MHOT'OI'paHHHUKaA;
npaBujibHAasi OpyU3Ma W TIpaBUJIbHAs  OUpaMUa; NOpaBUIIbHAs
TPpCYyroJibHast nupamMmuyaga 141 HpaBI/IJ'II)HI:Jﬁ TSTpasap, Ky'6
HpeﬂCTaBJ’ICHI/Ie o IIpaBUJIbHBIX MHOTI'OIrpaHHUKax: oKTasap,
poaekas’ip u ukocaxap. CeyeHus: MPU3Mbl U HUPAMHUIBL.

CummMmeTpusi B IIPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIIBHO
TOYKH, HpﬂMOﬁ, IIOCKOCTH. DJIEMEHTEI CUMMETPUHU B MUpaMHIax,
napajanenaenurneaax, rnmpaBUJIbHBIX MHOTOI'paHHUKAax.

Bprunciienue 3J€MEHTOB MHOT'OIPaHHUKOB: pé€dpa,
nuaroHanu, yribl. [[nomans 60koBOW MOBEPXHOCTH W MOJTHOM
MOBEPXHOCTH TPSIMOU IPU3MBI, IUIOLIA/lb OCHOBAHUN, Teopema
0 OOKOBOIl TMOBEPXHOCTH MPsiMOI pu3Mbl. [Litomans 00KOBOM
MMOBEPXHOCTHU U MOBEPXHOCTHU MPABUJIIBHON NHUpaMU/Ibl, TEOpEMa
0 T1Iomaau yced€HHOW mnupamuibl. [loHsiTHe 00 o0O0BEME.
O6BEM nUpaMuibl, IPU3MBI.

[Tono6Gubie Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKIY
IUIOMIAJSIMUA TTIOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEJl.
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Tena Bpamenus

Hunuaapuyeckas MMOBEPXHOCTD, oOpa3zyroniue
NUITAHJAPUYECKOUN MOBEPXHOCTH, oCh MUITAHJPUYECKOMN
noBepxHocTH. LlunuHap: ocHoBaHUsT U OOKOBasi TOBEPXHOCTH,
obOpasyromiast ¥ OCh; TIOMIaab OOKOBOM M TTOJTHOW MOBEPXHOCTH.

Konunueckas MOBEPXHOCTD, oOpasyrorre KOHUYECKON
MMOBEPXHOCTH, OCh W BEpIIMHA KOHHYECKOW TmoBepxHOcTH. Konyc:
OCHOBaHHME W BEpIIWHA, OOpasyromas M OCh, IUIOMaAb OOKOBOU H
IMOJTHOUW TMOBEPXHOCTH. Y CEUYEHHBIM KOHYC: OOpa3ylollue U BBICOTA;
OCHOBaHUSAN OOKOBasi IIOBEPXHOCTb.

Cdepa u nrap: HeHTp, pagnyc, JTuaMeTp; MIoIIalb MTOBEPXHOCTHA
cdepsl. BzanmHaoe pacnosioxkenue cepbl U MIOCKOCTH; KacaTelIbHAas
IJIOCKOCTH K cdepe; miIomaas chepsl.

H3o0pakeHre TeJ1 BpallcHUs Ha miockoctu.  Pa3zBépTka
OUIWHApPA U KOHYycCa.

KombOunamumn  ten BpaIIeHUs u MHOTOTPaHHUKOB.
MHOTOrpaHHHK, ONMUCAHHBIM OKOJIO cdephl; cdepa, BIHCAHHAS B
MHOTOTPaHHUK, WM TEJIO BpalleHUs.

[Mousitue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Teii. Teopema
00 00bEMe MpsIMOYTOJBHOTO Mapajulejienuiieia U CJICACTBUS U3 HeE.
OO0béM mmnuHapa, koHyca. O0bEM HIapa u mwiIomags chepsl.

I[TonoOubie Tena B mpoctpaHcTBe. COOTHOIICHUS — MEXIY
TUTOMIAJISIMU TIOBEPXHOCTEH, 00bEMaMU TTOJIOOHBIX TeEI.

Ceuenust muiuHApa (MapajyieJIbHO W TEPIIEHAUKYISIPHO OCH),
cedeHus1 KoHyca (ITapajuleIbHO€ OCHOBAHUIO W IMPOXOSIIIEe Yepes
BEpIINHY), CEUCHUS 1Iapa.

BexkTopbl  KOOPAMHATHI B NPOCTPAHCTBE

BexkTtop Ha miiockoct U B ipocTpaHcTBe. ClI0KEHHE U BBIYMTAHHE
BEKTOPOB. YMHOXXE€HHE BEKTOpa Ha 4YHCIIO. Pa3iokeHue BEKTOpa IO
TpEM  HEKOMIUIAaHApHBIM  BekTopam. IIpaBuiio napamnenenunena.
Pemienue 3amad, cBs3aHHBIX C NMPUMEHEHHUEM IpaBUI JEHCTBUU c
BekTopaMH. lIpsMoyronsHas cucreMa KOOPAWHAT B IIPOCTPAHCTBE.



Koopaunatel BekTopa. IlIpocrteiinive 3agauu B KOOpJMHATaX. YTOI
MeXxay BekTopamu. CkansipHOE TPOU3BEIEHHE BEKTOPOB. Brruncienme
YIJIOB MEXKIY NOPSIMBIMH M IUIOCKOCTAMH. KoOOpAMHATHO-BEKTOPHBIN
METOJ OpU PEIICHUU TEOMETPUUYECKHUX 3a]1ay.



TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHMHA)

10 knacc (He MeHee 70 yacoB)

Ha3BaHue pa3gesa (TeMbl)
Kypca, (K0JIM4eCcTBO 4acoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BHUABI A€ATE/JIBHOCTHU yYalllUXCA

BBeseHHUe B cTEpeOMETPHIO
(10 4)

OCHOBHBIC TTOHATHSI CTEPEOMETPHUU:
TOYKa, NpsiMasi, INIOCKOCTh, IIPO-
crpaHcTBO . IIpaBuia u300paykeHus
Ha PUCYHKaX: M300pakeHUs INIOCKO-
CTei, mapayyIeIbHBIX MPSMBIX
(OTpE3KOB), CepeanHBI OTPE3Ka .
TTonsiTHs: TIepecekaronyecs: IOCKO-
CTH, IIEPECEKAFOIINECs TIpsiMast

W TUIOCKOCTH .

3HAaKOMCTBO C MHOTOIpaHHHKaMH,
M300pakKeHHe MHOTOIPAHHUKOB Ha
pHUCYHKaX, Ha IIPOCKIIMOHHBIX
gepTexkax . HavyanbHbIe CBeIeHUs

0 KyOe u mupaMuie, uX pasBEPTKHU

U MOJCJIH . Ce'—leHl/Iﬂ MHOT'OIrpaHHH-
KOB.

[TonsiTue 06 aKCHOMaTHYECKOM
IIOCTPOSHHUHN CTEPEOMETPHUH: aKCHO-
MBI CTEPEOMETPHH U CIICJICTBUS U3
HHUX

AKTya/IM3UpoOBaTh (paKThl M METO/BI TUIAHU-
METPHH, PEIICBAHTHBIC TEME .

IMosyyaTh npencTraBieHUs O IIPOCTPAHCTBEH-
HBIX QUTypax, pazObupars npocreinme
MpaBuia U300pakeHHs 3THX GUTYD .
H306pakaTh NpsIMyIO U IJIOCKOCTb Ha PHCYH-
Ke.

Pacno3sHaBaTh MHOTOTPaHHUKH, TUPAMHULY,
KyO, Ha3bIBaTh UX DJIEMEHTHI .

JlesnaTh pucyHOK Ky0a, mUpaMHIbl, HAXOIUTh
OLIMOKYU B HEBEPHBIX M300paKEeHUSIX .
3HAKOMMUTBCS C CCUCHHUSIMH, C METOI0M
CJIeJIOB; UCIIOJIb30BaTh JUJISi IOCTPOCHHMS
CEYCHHS METO/I CJIe/IOB, KPATKO 3alHiChIBATh
[Iar¥ TOCTPOCHUSI CEUCHUS

Pacno3HaBaTh BUJ CEUCHHS] U OTHOIICHHIA,

B KOTOPBIX CEUEHHUE JIEeIUT pedpa Kyoa,
HAXO/JUTh IJIOMIAAb CEUCHUS .

Hcnoib30BaTh 110100He MpH PELICHUH 3a1a4
Ha MMOCTPOCHHUE CEUCHU .

3HAKOMHUTBCS C aKCHOMAaTHYECKHUM ITOCTPOe-
HHUEM CTEPEOMETPHH, C AKCHOMaMHU CTepeoMe-
TPHUH U CIEACTBUSAMU U3 HUX .




HUiocTpupoBaTh akCHOMBI PUCYHKaMU
U IpUMEPAMU U3 OKpY KaIoIe 0OCTaHOBKHU

IIpsiMble M NIJIOCKOCTH

B mpoctpaHcTBe. [lapaJ-
J1eJIbHOCTB NPSAMBIX

M IJIOCKOCTEH

(12 4)

B3aumHOE pacnosiokeHHUe MPsSIMBIX

B IIPOCTPAHCTBE: I€peceKarouecs,
napajijieIbHbIe U CKPEIIUBAIOIIHECS
MpSIMBIE .

ITapamieabHOCTh MPSIMBIX U TUIOCKO-
CTEH B MPOCTPAHCTBE: MapajleIbHbIC
OpsiMbI€ B TPOCTPAHCTBE; Mapal-
JIEIBHOCTH TPEX MPAMBIX; Hapal-
JICTBHOCTH TIPSIMON U IJIOCKOCTH .
VYriibl ¢ cOHaNpaBJIeHHBIMU CTOPOHA-
MU; YTOJI MEXKIY MPSIMBIMHU B MPO-
CTPaHCTBE .

ITapannenbHOCTh MIIOCKOCTEH:
rnapajuieJibHbIe MJIOCKOCTH; CBOMCTBA
rnapaieIbHbIX TUIOCKOCTEH .
IIpocreiimue npocTpaHCTBEHHbIE
(urypsl Ha TIOCKOCTH: TETPAIP,
Ky©0, ImapauresenuIie; OCTPOCHHUE
ceyeHuu

AKTya/JIM3upoBaTh GaKThl 1 METOJBI IJIAHU-
METPHU, PEIEBAHTHBIC TEME, IIPOBOAUTH
QHAJIOTHU .

Iepe4yHCIATE BO3MOXKHBIE CIIOCOOBI PACIIOo-
JKEHHS IBYX IPSIMBIX B IIPOCTPAHCTBE,
WITIOCTPUPOBAaTh UX HA TIpHUMeEpax .

JlaBaThb onpe/je/ieHHe CKPEIINBAOIINXCSI
OpsIMBIX, (OPMYyIUPOBATH MPHU3HAK CKPEIIU-
BAIOIINXCSI IIPSIMBIX U IIPUMEHSITH €r0 IPH
pelIeHuH 3aj1ad .

PacnosHaBaTh npusmy, Ha3blBaTh €€ 3JIE€MEH-
THI .

CTpOMTDb ceueHHUs NPU3MBbI Ha TOTOBBIX
yepTexkax

Ilepe4yuCAATB BO3MOXXHBIE CITOCOOBI B3aHUMHO-
ro pacrojIOKeHUs NPsIMON U IJIOCKOCTHU

B IIPOCTPAHCTBE, NIPUBOJUTH COOTBETCTBYIO-
ImHe MPUMEpHl U3 PeaTbHON KU3HH .

JlaBaThb onipeeJieHMe NIapalIe]IbHOCTH
MPSIMOH M TIOCKOCTH .

PopMy/IMPOBATH NPU3HAK NapaICIbHOCTH
OpsIMOU W TNIOCKOCTH, YTBEP>KIACHUE O MPSIMOM
repecedyeHust AByX IUIOCKOCTEH, MpOXOasaIIuX
gepe3 IHapajulelIbHbIe MPSIMBIC .

PemraTe npakThdeckre 3aauy Ha IIOCTPOCHUE
CEYeHHIl MHOrOrpaHHHUKA .

OOGBACHATH CiIydal B3aMHOI'O PACITOJIOKCHHUS
IJIOCKOCTEH




HasBaHue pa3aesa (TeMbl)
Kypca, (K0JIM4eCcTBO 4acoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BHUABI A€ATE/JIbHOCTHU yYalllUXCA

JlaBaTh onpejeJjieHHe MapaaaelbHbIX MIOCKO-
CTEH; NPUBOAUTH NPUMEPHI U3 pECATbHOU
JKH3HU U OKPYKAIOIIe 00CTaHOBKH, UILTIO-
CTPUPYIOIIHE MapATIIEIFHOCTD MTOCKOCTEH .
Hcnosb30BaTh IpU3HAK MapajiieIbHOCTH
JIBYyX IIJIOCKOCTEH, CBOMCTBA NapalieIbHBIX
TUTOCKOCTEH MPH PEIICHUH 3aa9 Ha TTOCTPOe-
HHC .

OGBSICHAITDH, YTO HA3bIBACTCS IMapaUICIIbHBIM
IIPOCKTUPOBAHUEM U KAaK BBIIIOJIHACTCS
IIPOCKTUPOBAHUEC (1)I/Il"yp Ha INJIOCKOCTH .
HN306pakaTh B napayieIbHON MPOCKIIUU
pa3IuYHBIE TEOMETPUUECKHE (PUTYPHI .
MoaeMpoBaTh pealbHBIE CUTYAIlNH Ha SI3BIKE
r€oOMETPUH, HUCCICA0BATbL IMOCTPOCHHBIC
MOIECIIN C UCIIOJIB30BAHUEM I'€COMETPUUCCKUX
TOHSITUH .

Hcno1p30BaTh NIpu penIeHnd 3a1ad Ha
IMOCTPOCHUC CEUYECHUU MMOHSITHC napajujiejibHO-
CTH, IPU3HAKWU U CBOMCTBA HnapajieJIbHbIX
MNpsAMbBIX Ha IJIOCKOCTHU

IlepneHAUKYJIAPHOCTD
NPAMBIX U NJIOCKOCTEN
(12 4)

IlepneH UKy IAPHOCTH MPSIMON

U IJIOCKOCTU: MIEPHEHAUKYJISIPHBIE
MpsiMbIe B IPOCTPAHCTBE, MPSIMbIC
napajuieJIbHbIe U ITePIeHINKYIISIP-
HbI€ K IUIOCKOCTH, IIPU3HAK IMEepPIeH-

AKTya/iu3upoBaTh (HaKThl U METObI IIJIAHU-
METPHH, PCIICBAHTHBIC TEME, IIPOBOJANUTH
aHaJIOTuu .

OG'BACHATD, KAaKOH yroJl Ha3bIBACTCS yIJIOM
MEXJy NMEPECEKAIOMUMHUCS MPSIMBIMH,




JUKYJISIPHOCTHU IIPSIMOM U IIIOCKO -
CTHU, TEOpEMa O IPSIMOU NEePHEHAUKY -
JIIPHOM MJIOCKOCTH

IleprieH UKy ISIp U HAaKJIIOHHBIE:
paccTosiHUE OT TOUKHU JO IIJIOCKOCTH,
paccTosTHHE OT MPSIMO A0 TMIOCKO-
CTH.

CKPELIMBAIOIIUMUCS NPSIMBIMU B IPOCTPAH-
CTBE.

JlaBaTh onpe/e/ieHue NepreHANKYIISTPHBIX
OpPsAMBIX U IPSAMOU, NEePICHAUKYIIPHOU

K IJIOCKOCTH

HaxoaunTp yriibl MeX1y CKpPEIUBaIOIUMUCS
OpsIMBIMH B KyOe U TUpaMHUIE .

I[IpuBOAUTEL NpUMePHI U3 peaJIbHOMN KU3HU

U OKpY>Karollei 00CTaHOBKH, HILIFOCTPUPYIO-
1Y€ NEepIEeHANKYIAPHOCTb NPSIMBIX B IIPO-
CTPAHCTBE U MEPIECHAUKYIISIPHOCTH OPSIMOit

K IJIOCKOCTH

$opmMyIMpOBaATH NIPU3HAK MIEPIEHANKYIIIPHO-
CTH TIPSIMOM ¥ TDTOCKOCTH, IIPUMEHSTH €ro Ha
MpaKTUKe: OOBSICHATH HEPIICHIUKYISIPHOCTH
pebpa Kyba 1 1MaroHajiM €ro rpaHu, KOTopas
€ro He COJIEP>KUT, HAaXOAUTh JJINHY JUarOHaIn
Ky0a . BEIYucisTh BBICOTY NTPaBHIIBHOU
TpEeyrojbHOU U NPaBUIBHON YEThIPEXYTOJIb-
HOM mMUpamMu 1o JUTHHaM pEdep .

PemaTe 3agaun Ha BEIYUCIICHUS, CBSI3aHHBIC

C MePNEHINKYIIPHOCTHIO MPSIMOM U TIIIOCKO-
CTH, C UCITOJIB30OBAHUEM IIPU PCHICHUH TTJIaHU-
METPHUIECKNX ()aKTOB U METOJIOB .
OGBACHATD, YTO HAa3bIBAIOT MEPIEHINKYJIIIPOM
Y HAKJIOHHOM M3 TOYKHU K IIJIOCKOCTH; IPOEKIIHU-
el HaKJIOHHOH Ha TIIIOCKOCTh . OOBSICHITH, UYTO
Ha3bIBAETCS] PACCTOSTHUEM: OT TOUYKH J0 IIJIOCKO-
CTHU; MCXKAY IapajlyIeIbHBIMU IIJIOCKOCTAMM;,
MEXy OpsMOU U napaiesIbHON el IIIOCKO-
CTBIO; MEJKY CKPEILIUBAIOIIUMHUCS IPIMBIMU .




HasBaHue pasjesa (TeMbl)
Kypca, (Ko/J1M4ecTBO 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHUAbI AeATE/IbHOCTH yIalIUXCA

HaxoAuThb 5TU paccTOsIHUS B IIPOCTHIX Cllyda-
sIX B KyOe, TupaMue, pusMe .
MoaeMpoBaTh peanbHbIC CUTYyalluU Ha SI3bIKE
T€OMETPHUH, HCCIEI0BATH MOCTPOCHHBIE
MOJICIU C UCIOJIb30BaHUEM I€OMETPUUECKUX
TOHSITUH .

Hcnosib30BaTh IIpU peLICHUU 3a/1a4 Ha
nocTpoeHue cedeHuit reopemy Ilugdaropa,
CBOICTBa IIPSIMOYT'OJIBHBIX TPEYTOJIbHUKOB

Yribl MexKy NpsAMBIMU
Y IVIOCKOCTSIMH
(104)

VYTaBI B IPOCTPAHCTBE: YTOI MEXIY
OpsSIMOM 1 MIJIOCKOCTBIO; IBYTPaHHBIN
YToJI, IMHEUHBIN yroJj JIByrpaHHOTO
yria.

INeprnieHIUKYISIPHOCTH ITIOCKOCTEH:
MIPU3HAK NMEePIEeHANKYIIPHOCTH ABYX
miockocrte . Teopema o Tpéx mep -
MEHIUKYJIsIpax

AKTya/JIM3upoOBaTh (HaKThl U METO/IbI IUTAHU-
METpPHHU, PEJICBAHTHbBIE TEME, IPOBOIUTH
AQHAJIOTUH .

JlaBaTh onpejesieHUe yria Mexay npsamMoi

U TJIOCKOCTBIO, (OPMYITUPOBATH TEOPEMY

0 TpEX MEePIIEHAUKYJIISIpaX U OOpaTHYIO K HEH .
HaxoauThb yros Mexay NnpsMOi U MIIOCKOCTBIO
B MHOT'OTpaHHUKE, PaCCTOsIHUE OT TOYKHU 10
OpsIMON Ha TIJIOCKOCTH, UCTIONB3Ys TEOPEMY

o Tpéx mepneHauKysIpax . [IpoBoants Ha
YepTeke NMEePIeHAUKYJISIP: U3 TOYKU Ha
OpsIMYI0; U3 TOYKHU HA IIOCKOCTD .

JlaBaTh omnpeneneHue IBYTrpaHHOIO yTIila U €To
371eMeHTOB . OOBSICHITH PAaBEHCTBO BCEX
JIAHEWHBIX YIJI0B ABYI'PaHHOI'O yIja .
HaxoauThb Ha yepTexe IBYyrpaHHbBIA yTroJl Ipu
pedpe nupamMuasl, IPU3MEL, TapajuIeJICIHUIIea .




JlaBaThb omnpejesieHUe yria MexIy IIOCKOCTS-
MH .

JlaBaTh onpepesienue u GopmMyaupoBaThb
NPU3HAK B3aUMHO MEePHCHINKYIIIPHBIX
IIOCKOCTEH .

HaxoAauTh yTiibl MEXIy IDIOCKOCTAMU B KyOe
U TIUpaMU/Ie .

Hcnosib30BaTh IIpU PELICHUHN 33724 OCHOBHBIC
TEOPEMBbI U METO/IbI IIJIAHUMETPHH .
MoaeiMpoBaTh peajibHbIE CUTYaI[HU Ha SI3bIKE
TeOMETPHH, MCCAeJ0BaTh ITOCTPOCHHEIC
MOJICIIH C UCMOJIb30BAHUEM I'€OMETPUUECKUX
TIOHSITHH .

Hcnosib30BaTh IpU pElISHUH 3a/1a4 Ha
MOCTPOCHHUE CEYCHUN COOTHOIICHHUS B MIPSIMOY-
TOJILHOM TPEYTOJIbHUKE

MHoOrorpaHHMKH
(10 4)

ITonATHE MHOTOTPAaHHUKA, OCHOBHBIE
2JIEMEHTHI MHOTOTPAaHHUKA, BBIITY-
KJIbI€ M HEBBIITYKJIbIE MHOTOTPAHHU-
KH; pa3BéPTKa MHOTOIPAaHHUKA .
ITpusma: N-yroypHas npusMa; rpaHu
1 OCHOBAaHMSA NPU3MBI; IIpsIMast

W HaKJIOHHAasi IPU3MBbI; OoKoOBas

H T1I0JIHAasA MOBECPXHOCTH MPU3MBI .
[Tapannenenunen, NPAMOYTOJbHBINA
napajijiesienuIe]l M €ro CBOMCTBa .
IMTupamua: N-yroabHasi TUpaMuaa,
IpaHU U OCHOBAHWE MUPAMM/IBI;
OOKOBasl ¥ MOJIHAsI IOBEPXHOCTh

AKTya/JIM3upoBaTh GaKkThl 1 METObI IJIaHU-
METpPHH, PEIEBaHTHBIE TeMe, MIPOBOAUTDH
AHAJIOTHH .

JlaBaThb onpeje/jieHHe MTapaieIenuIea,
pacno3HaBaATb €ro BUJbI U n3yvdarb CBOMCTBA .
JlaBaTh onpeneneHue NupaMuibl, pacino3Ha-
BaThb BUIHI TUpamMul, GOpMyIUpOBaATH
cBOMCTBa p€Oep, rpaHeil U BHICOTHI PABUIIb-
HOW MUpPaMUIBI .

HaxoauTh niomaas oaHOM U OOKOBOM
TIOBEPXHOCTH ITUPAMU/IBI .

JlaBaThb onpeesieHUe yCeUEHHOU NUPpaMUbL,
Ha3bIBaTh €€ DJIEMEHTHI .




HasBaHue pa3aesa (TeMbl)
Kypca, (KoJiu4ecTBO 4acoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BHABI A€ATE/JIbHOCTHU yYalllUXCA

MUPaMUIBI; TIPABHIIBHAS U yCEUEH-
Hasl NUpamMuaa .

DJeMeHTHI IPU3MEBI U ITHPaMHUIHI .
IIpaBunbpHBIE MHOTOTPAHHUKH:
MOHSITHE NPAaBUJIBHOIO MHOT'OTpaH-
HUKa; NpaBUWIbHAs NpU3Ma U IIpa-
BUJIbHAsI MUpaMUJA; IPaBUJIbHAS
TpeyrojbHas IUpaMUia U MPaBUIb-
HBII TeTpa’ap; Ky6 . [IpencraBienue
O IPaBUJIBHBIX MHOIOIpaHHUKAX:
OKTanJIp, JOJEKa’Ap U UKOCcadIp .
CuMmMeTpHst B IPOCTPAHCTBE:
CHUMMETPHSI OTHOCUTEIBHO TOYKH,
IPSIMOH, TNIOCKOCTH . DIIEMEHTHI
CHMMETPHUH B NMHUpaMHUIax, rapasie-
JIenHIesax, MpaBUIbHBIX MHOTO-
TpaHHHUKAaX .

Brluncnenue 31eMeHTOB MHOIOTpaH-
HHUKOB: p&0Opa, TUaroHaiau, yIibl .
ITmomans G0KOBOM MOBEPXHOCTH

M MIOJIHOM MOBEPXHOCTH IIPSIMOM NIpU-
3MBlI, TUIOIIa/Ib OCHOBAaHUH, TeOpeMa
0 GOKOBO¥M MOBEPXHOCTH MPSIMOIi TIPHU-
3MblI . [15101maas 00KOBOM MOBEPXHOCTH
Y IOBEPXHOCTH NPaBWILHON nupa-
MHJIbI, TEOPEMa O ILIOIIaa1 OOKOBOM
OBEPXHOCTH yCEYEHHOMN NTUPAMUIbI

PopMy/IMPOBATH TEOPEMY O IUIOMIATN OOKOBOU
MOBEPXHOCTH NPABUIBHON YCEUEHHOM nupa-
MUBI .

PemraTek 3amaun Ha BRIYUCICHUE, CBSI3aHHBIC
C mUpaMUJaMHU, a TaKXKe 3aJlayd Ha [OCTpOe-
HUE CEUCHUH .

JlaBaThb onpejeJ/ieHUe IpU3Mbl, pacliO3HaBaTh
BUJBI IPU3M, U306paKaTh NPU3MBI HA
yepTexe .

HaxoauThk 1uiomnans NOJHON miu O0KOBOM
TIOBEPXHOCTH MPHU3MBI .

H3yyaTh cooTHOMIEHUs Diiyepa it 9ucia
pé0ep, rpaHel ¥ BepIINH MHOTOTPAaHHUKA .
H3y4aTh BUABI NMPAaBUILHBIX MHOTOIPAaHHU-
KOB, UX Ha3BaHUs M KOJIUYECTBO I'PAHEH .
H3y4aTh CUMMETPHUIO MHOTOIPAaHHUKOB .

OO BACHATD, KAKHE TOYKU HA3BIBAIOTCS
CUMMETPUYHBIMHA OTHOCUTEIILHO TaHHOM
TOYKH, NIPAMOM WU MIJIOCKOCTH, YTO Ha3bIBa-
IOT IIEHTPOM, OCHIO MJIN IJIOCKOCTBHIO CHMMe-
TpUH QUTYPHI .

I[IpuMBOAUTBL NPUMeEPbI CHMMETPUYHBIX DUTYDP
B apXUTEKType, TEXHUKE, IIPUPOJIE .
MoaenupoBaThb peadbHbIC CUTYallNH Ha SI3BIKE
reOMEeTPHUHU, UCCIIEIOBATH IOCTPOCHHBIE MOJIEIU
C MCIIOJIb30BaHUEM I'€OMETPHUUECKUX MOHSITHH,
HCIIOJIB30BaTh MT0I00ME MHOTOTPAaHHUKOB




06bEMBI MHOTOTPAaHHUKOB
(84)

[lonsatue 06 06BEMe . OOBEM nUpaMu-
JIBI, TIPU3MBI

AKTya/Iu3upoBaTh (pakThl U METObI IUIAHU-
METPHH, PEJIEBAaHTHBIE TEME .

OGBSCHATD, KaK U3MEPSIIOTCST 00BEMBI Te,
MPOBOJIs AHAJIOTHIO C U3MEPEHUEM IUToIaneit
MHOTOYTOJIBHUKOB . ®POpPMyJ/IMPOBATh OCHOB-
HBIE CBOMCTBA 0OBEMOB .

H3y4aTh, BHIBOAUTH POPMYJIbI 00BEMaA
MPSIMOYTOJIBHOTO TTapajuIesIeuIeia, PU3MBI
W IUPAMUBI .

BBIYHCAATE 00BEM NPU3MBI U THPAMUIBI IO
HX DJIEMEHTaM .

IIpyMMeHATb 00bEM IS pelIeHusI cTepeoMe-
TPUYECKUX 3a7a4d U JUISI HaXOXKICHUSI reoMe-
TPUYCCKUX BEJIUYHH .

MoaeMpoBaTh peajibHbIC CUTYAIlMH Ha SI3BbIKE
reoMeTpHH, MCCAEeA0BATh IOCTPOCHHEIS
MOJEJIH C UCITOJIb30BAHUEM I'€OMETPUIYECKHUX
MOHSITUN

IloBTOpEHUE: CeyeHus,
PacCTOSIHUA U YTJIbI
(84)

ITocTpoeHne ceueHHit B MHOrOTpaH-
HHKE .

Beruncnenue paccTosiHUM: MeXAy
JIBYMSI TOUKaMH, OT TOYKH JO
OpsIMON, OT TOYKH JI0 TNIOCKOCTH;
MEXJTy CKPEIINBAIOIINMUCS IPSMBI-
MU .

BeruuciieHue yriioB: MEXJy CKpeulu-
BAIOMINMUCS TIPSIMBIMH, MEXKITY
l'lpﬂMOﬁ U IIJIOCKOCTBIO, IBYI'PaHHBIX
YTJIOB, YIIIOB MEXTy MIOCKOCTSIMU

CTpOMTB CeueHHNE MHOTOTPAHHUKA METOIOM
CIIEIOB .

JlaBaTh onpe/jesleHUe PacCTOSTHUS MEXTy
¢durypamu .

HaxoauTb paccTossHUE MEX Ay NapajljleabHbl-
MH IUIOCKOCTSIMU, MEXTY IIJIOCKOCTBIO

U napajuieIbHON el NMpsIMON, MEeX/Iy CKpeliu-
BAIOLIMMUCS IIPSIMBIMU .

CTpoOUTB JTUHEHHBIN yrojl ABYTPAaHHOTO yrja
Ha 4yepTeke MHOTOTpaHHUKA U HaXOAUTh €ro
BEJIMYUHY .

HaxoauTh yriisl MeX1y IJIOCKOCTSIMU B MHO-
rorpaHHHUKax




11 knacc (He MeHee 35 yacoB)

Ha3sBaHue paspeia (TeMbl)
Kypca, (KoJiu4ecTBO 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUAbI AeATE/IbHOCTHU yYallluXcAa

Tesia BpaleHus
(12 4)

Cdepa u mrap: ueHTp, paanuyc,
IHaMEeTp; TUIOMIA/lb TOBEPXHOCTH
chepsl . BzauMHOE pacriosioKeHue
cepsl U IIOCKOCTH; KacaTelbHas
IUIOCKOCTH K cdepe; Iromais
chepsr.

H3o0paxkenue chepsl, mapa Ha
[JIOCKOCTH .

Ceuenus miapa

AKTya/Iu3upoBaTh (PakThl U METObI IUIAHU-
METpHH, PEJICBAaHTHEIC TeMe, MPOBOAUTD
AQHAJIOTUH .

JlaBaThb onpeaeeHu chephl U 11apa, ux
LIeHTpa, paanyca, nuamerpa . Onpeaensarb
chepy kak GUTYpY BpalleHHUS] OKPYKHOCTH .
HcciepoBaTh B3aMHOE PacoOJIOKEHHE Chephl
M IUTOCKOCTH, IBYX cdep, WIIICTPUPOBATh
9TO HA YEepPTEkKax U PUCYyHKaX .
PopmMy/IMpPOBATH OIpeeIeHNe KacaTeIbHON
IJIOCKOCTH K c(epe, CBOMCTBO U NMPHU3HAK
KacaTeJabHOH IIJIOCKOCTH .

3HAKOMHUTBCS C Ie0e3NYeCKUMHU JTUHASIMHU Ha

chepe

Hunnaapudeckas HOBEPXHOCTS,
oOpa3yronye TUIHHIPUIECKOMH
IIOBEPXHOCTH, OCh I[MJIMHIPUIECKOM
MMoBepXHOCTH . [{mymmHap: ocHoBaHUs
1 OOKOBasi IOBEPXHOCTh, 00pa3yro-
mast ¥ OCh; TJI0OMaab OOKOBOH

U TIOJIHOM TIOBEPXHOCTH .
N3o00paskeHne NUIMHIPA Ha MIOCKO-
crtu . Pa3zBépTka nunuHapa .

Ceuenus mumHAPA (IUIOCKOCTHIO,
napajieIbHON WU MEPHEeHINKYJISIp-
HOH OCH HWJIMHApPA)

OGBACHATD, YTO HA3BIBAIOT HIIHHIPOM,
Ha3bIBaTh €TI0 3JICMCHTHI .

H3y4aTh, 06 BACHATD, KaK MOJYYUTh LHUIUHIP
nyTEM BpalleHUs MPSIMOYTOJIbHUKA .
BbIBOAUTD, HCHOJIB30BATh (POPMYITBI TS
BBIYMCIICHUSI TUIOIIAA OOKOBO# MOBEPXHOCTH
HUIHHIPA .

H3y4yaTh, pacno3HaBaTh pa3BepTKY IIHHIPA .
HN306pakaTh MWIWHIP U €r0 CEYCHHS IJIOCKO-
CTBIO, IPOXOJISIIIEH uepe3 ero och, napaieinb-
HOW WJIN NIEPHEHIUKYIAPHON OCH .

HaxoauTh 1wiomagd 3THX CCUCHUM .




Moae/siMpoBaTh peajibHbIE CUTYaI[HU Ha SI3bIKE
TeOMETpUH, UCCJIeA0BATh IOCTPOCHHBIC
MOJIEJIN C UCTIOJIb30BAHUEM I'€OMETPHUUECKUX
TIOHSITHH

Konnueckast noBepXHOCTb, 00pa3yro-
e KOHUIECKONW IMMOBEPXHOCTH, OCh
M BEpIINHA KOHUYECKOH MTOBEPXHO-
ctu . Konyc: ocHOBaHue U BeplInHa,
oOpasyromas 1 0Ch; TJIOMIATh
OOKOBO ¥ MOJTHOM MOBEPXHOCTH .
YceuéHHblil KOHYC: oOpa3syroniue

WU BBICOTA; OCHOBaHUS M OOKOBas
TTOBEPXHOCTE .

N306pakeHne KOHyca Ha TUIOCKOCTH .
Pa3Béprka xoHnyca .

CeueHust KOHyca (INIOCKOCTHIO,
rapauIeIbHOH OCHOBAHUIO, U IIJIO-
CKOCTBIO, TIPOXOASIIEH uepe3
BEPIINHY )

OGBACHATD, KaKOe TeJI0 HA3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0 JIEMCHTHI .

H3y4aTh, 06 BACHATD, KaK ITOJIYyYUTh KOHYC
MyTEM BpAICHUS IPSIMOYTOJIBHOIO TPEYIoJlb-
HHKA .

H306pakaTh KOHYC U €r0 CEYCHHUsI IIIIOCKO-
CTBIO, IPOXOJSIIIEH Yepe3 OCh, U INIOCKOCTHIO,
NEePHEeHAUKYISIPHONU K OCH .

HN3y4yaTh, pacnio3HaBaTh pa3BEPTKY KOHyca .
BBIBOAUTH, HCIIOJIB30BATh (GOPMYJIBI JUIs
BBIYHCIICHUSI TUTONIAAH OOKOBOM MTOBEPXHOCTH
KOHYyca .

HaxoauThb nioniaau ce4eHu, MpoXoasiinxX
yepe3 BEpUINHY KOHYyca WIH HNEepHEeHIUKYIISP-
HBIX €r0 OCH .

OGBACHATD, KAKOE TEJIO Ha3bIBACTCS yCEeUEH-
HBIM KOHYCOM .

H3y4aTh, 06BACHATD, KaK €ro MoJly4uTh
IyTEM BpallleHUs IPSIMOYTOJIbHON Tpaneuus .
BBIBOAUTD, IPUMEHATD GOPMYITY IS BBIUHC-
JICHHsI TUTOMIaau OOKOBO ITOBEPXHOCTH
YCEUEHHOTO KOHyca

KoMmOunanms Tten BpalleHuss U MHO-
TOTPAaHHUKOB . MHOTOrpaHHUK,
OIHCAaHHBIA OKOJIO cdepsl; chepa,

AKTyaIM3UpoOBaTh (PaKThl M METO/IbI TUIAHU-
METPHUH, PEJICBAaHTHBIC TEME, IPOBOIUTD
AQHAJIOTHH .




Ha3sBaHue paspeJia (TeMbl)
Kypca, (K0JIM4eCcTBO 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUAbI AeATE/IbHOCTHU yYallUuXcA

BIIMCaHHAas B MHOTOTI'PaHHUK HIIN
B TEJIO BpalllCHUsA

PemraTek crepeomeTrpuyeckue 3aaa4u, CBI3aH-
HBIC C TE€JIaMHU Bpall€HUA, NIOCTPOCHUEM
CEeUEeHHUI Tes BpalleHus, ¢ KOMOMHALUSIMU TeEJI
Bpalll€HHUA U MHOTOIpaHHHUKOB Ha HaXO0XI€-
HHUE TCOMCTPUUCCKUX BCIINYUH .
HMcnoib30BaTh NpHU PELISHUN CTEPEOMETpUYE-
CKHUX 3ala4 INIAaHUMETPHUYICCKHUEC (1)aKTI>I

Hu MCTOJAbI 3aJa4M Ha BBIYHUCIICHHC U JJOKa3a-
TCIBCTBO .

MOAeJIPlpOBaTb PCAJIbHBIC CUTYyallul Ha SA3BIKE
TeOMEeTpHH, UCCAEeA0BATh ITIOCTPOSHHEIE
MOJECIHN C UCTTOJIB30OBAHUEM T€COMETPHUICCKUX
MOHSITUN

06BEMBI TeJl
(549)

ITousitue 06 066éMe . OCHOBHBIE
CBOMCTBAa OOBEMOB TEJI .

O0BEM IIIHHApPA, KOHYyCA .
O0BEM mapa U miomans chepsl

AKTya/IM3upoBaTh GaKThl U METOIBI TIIIaHU-
METpPHH, peJIeBaHTHBIC TEME, IPOBOIUTH
AQHAJIOTUH .

BbIBOAUTB, UCHOJIb30BaTh (HOPMYIIEI 00HEMOB!
TIPU3MBI, ITUJIHHPA, THPAaMHIBI, KOHYCA;
YCEUEHHOM NMUpPaMUIbI U YCEUEHHOTO KOHYCA .
PemaTh crepeoMeTprdecKre 3a1a4y, CBI3aH-
HBIE C BBIYUCIEHHEM OOBEMOB .
PopMyIMPOBATH ONPEIEIIEHUE IAPOBOTO
CETMEHTA, IIapOBOTO CJIOs, IIIAPOBOTO CEKTOpa .
IpuMeHATH GOPMYIIBI TSI HAXOXKICHUS
00BEMOB IIAPOBOr'0 CErMEHTA, IAPOBOTO
ceKkTopa




[lono6HBIE Tena B IPOCTPAHCTBE .
COOTHOUICHHS MEXy TIJIOIIAIsIMU
MMOBEpPXHOCTEH, 00bEMaMU MOTOOHBIX
Tel

PewaTh crepeoMeTpuyecKre 3a1a9M, CBsI3aH-
HbIe ¢ 00BEMOM IIapa U IUIOHIaAbI0 chepsl .
Moae/iMpoBaTh peajibHbIE CUTYaI[HU Ha SI3bIKE
T€OMETPUH, HCCIENOBaTh MOCTPOCHHBIE
MOJIEJIM C UCTIOJIb30BAHUEM I'€OMETPUUECKUX
TIOHSITHH .

AKTya/iu3upoBaThb (HaKkThl U METOJbI TNIAHH-
METpPHH, pEJICBAHTHBIC TEME, ITPOBOJIUTH
aHaJIOTHH .

PemiaTh crepeomeTpruueckue 3a1a4u, CBI3aH-
HBIC C COOTHOIIICHUEM 0OBEMOB U MOBEPXHO-
CTel MOTIOOHBIX TEJI B IPOCTPAHCTBE .
Moae/iMpoBaTh peajibHbIE CUTYaI[MU Ha SI3bIKE
TeOMETPHH, UCCIEA0BAThH ITIOCTPOCHHBIC
MOJIEJIA C UCTIOJIb30BAaHUEM T'€OMETPHUUIECKHIX
TIOHSITHH

BeKTOpbI M KOOPAUHATHI
B IPOCTPAHCTBE
(104)

BexTop Ha mI0CKOCTH M B NPOCTpPaH-
crBe . ClI0’keHHE U BBIYUTAHUE
BEKTOPOB . Y MHOXXEHHE BEKTOpA Ha
yucno . Paznoxenue BexkTopa mo
TpEM HEKOMILJIAaHAPHBIM BEKTOPaM .
[IpaBmno nmapamrenenunena .
Penienune 3aja4, cBA3aHHBIX C MPU-
MEHEHHEM IIPaBIII JSUCTBUH C BEKTO-
pamu.

[IpstMmoyroipHasi cucTeMa KOOpJMHAT
B mpocTpancTee . KoopamHaTel
BekTopa . [Ipocreiimue 3anaun

B KOOpAMHATAaX . YTOI MEXITy
BekTopaMH . CKansipHOE TPOU3BEIC-
HHUE BEKTOpPOB . Brluncienue yrios

AKTya/JIM3upoOBaTh (akThl U METObI IUIAHH-
METpPHH, peJIeBaHTHBIC TeME, IPOBOIUTH
AQHAJIOTUH .

OnepupoBaTh NOHATHUEM BEKTOP B MPOCTpaH-
CTBE.

$opmMy/IMPOBATH NIPABUIIO NTAapaUIeIICIATIeIa
TIPH CIIOKEHUH BEKTOPOB .

CkJ1aBIBATh, BBIYMTATh BEKTOPHl, YMHOXKATh
BEKTOp Ha YHUCJO .

H3yyaTh OCHOBHbIE CBOWCTBA 3THX OIEpaluii .
JlaBaTh ompeneneHue NpsIMOYTOJIBHONW CHCTe-
MBI KOOPJIMHAT B IPOCTPAHCTBE .

BbIpasuTh KOOPIWHATHI BEKTOpa udepes
KOOPJUHATHI €r0 KOHIIOB .

BBIBOAHTB, HCNOJIL30BAaTh GOPMYJIY JJIHHBI




Ha3sBaHue paspeia (TeMbl)
Kypca, (KoJiu4ecTBO 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BUAbI AeATE/IbHOCTHU yYallluXcA

MEXIy NPSAMBIMHU U TIJIOCKOCTSAMH .
KoopnnnaTHO-BEeKTOpHBIN MeTOA TIPU
pELIeHUH TEOMETPUUECKUX 3adad

BEKTOpA M PACCTOSIHUS MEKY TOUKAMH .
BrIpakaTh cKalsipHOE MPOU3BEACHHE BEKTO-
POB HEPE3 UX KOOPAUHATHI, BBIYUCIIATH YTI'OJI
MEXKAY ABYMs BEKTOpaMH, JABYMs HPSIMBIMHU .
HaxoauThk yros Mexay npsiMOd U IJIOCKO-
CTBIO, YTOJI MEXKAY ABYMs IIJIOCKOCTAMU
AHAJIUTHYCCKHUMHU MCTOJaMHU .

BbIBOAUTB, MCNIOJIB30BaTh GOPMYJIy paccTos-
HHA OT TOYKH OO0 IINIOCKOCTH

IloBTOpEHME, 06061 eHUE
M CUCTEMATHU3al A 3HAHUH
(8u

OcHoBHBIC QUTYPHI, (AKTBI, TEOPEMBI
Kypca INIaHUMETPHUH . 3a1aqu
IUTAHUMETPUN U METOJIbl UX pellie-
HUS .

OcHoBHBbIE QUTYpBI, (DAKTHI, TEOPEMBI
Kypca CTEepEOMETPpHH . 3a1adu
CTEPEOMETPHHU M METOIbI UX pelle-
HUSI

PemiaTsk npocreiinine 3agaun Ha HAX0XKICHUE
JUIMH U yIJIOB B TEOMETPHYSCKHUX (Urypax,
NpUMEHTh TeopeMy [Tudaropa, TeopeMsl
CHHYCOB M KOCHHYCOB .

HaxoauTh 1uiomanab MHOIOYTOJIbHHKA, KpyTa .
PacnosHaBaTh 11o100HbIe GUTYPBI, HAXOAUTH
OTHOILCHUS JUTMH M TUIOIIA eH .
Hcnosib30BaTh IIpH pelIeHnr cTepeoMeTpruye-
CKHX 3a/1a4 (paKThl U METOJbI INIAHUMETPUHU
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