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HOACHUTEJBHASA 3AIINCKA

['eomeTpust sBIIIeTCS OAHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpEIHETrO
oOmero oOpa3oBaHHsS, TaK KaK OOCCIICYMBACT BO3MOXKHOCTh H3YYCHHS
JUCIUIUIMH ~ €CTECTBCHHO-HAYYHOM  HAMpaBICHHOCTH W MPEIMETOB
I'YMaHHTApHOTO IUKIIA. [T0CKOIBKY JIOTHYECKOE MBIIICHUE, POPMUPYEMOE TTPU
W3YYCHUH  OOYYalONUMHUCS  TOHATHHHBIX  OCHOB  TCOMETPHH,  IIPH
J0KA3aTelIbCTBE TEOPEM M TIOCTPOCHHH IICTIOYKH JIOTHYSCKHUX YTBEPIKICHUH MTPU
PEIICHUH T€OMETPUUCCKUX 3aJ1a4y, YMCHHUE BBIIBUTATh U OTMIPOBEPIaTh THIIOTE3bI
HETMOCPEICTBEHHO MCIIOJIB3YIOTCS MPU PEIICHUH 3a/ad €CTCCTBEHHO-HAYYHOTO
IIUKJIa, B YACTHOCTH (DM3UICCKUX 3a7aY.

Ilenr ocBocHUSA TmporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha
yrayoJIEHHOM  YpOBHE —  Ppa3BUTHE HHAMBUIYAIbHBIX  CIIOCOOHOCTEH
oOyyJaromuxcsl Mpyu M3YyYECHUU TEOMETPHH, KaK COCTaBJIAIONICH MpeIMETHOM
obnmactn «Martematuka W HH(pOpMaTHKa» Yepe3 00eCleUeHUE BO3MOXKHOCTH
PUOOPETEHHS M HCIIOJB30BaHUs 0oJiee TTyOOKHX T€OMETPHUYECKUX 3HAHUHN U
NeUCcTBUM, CHeru@UUHBIX TEeOMETPUHU, M HEOOXOIUMBIX IS  YCIEITHOTO
npodeccoHanbHOTO  00pa3oBaHUs,  CBSI3AHHOTO  C  HCIOJb30BAHUEM
MaTEMaTHKH.

[IpropuTeTHEIMU 3aa4aMu Kypca reoMeTpud Ha YriyOJ€HHOM YpOBHE,
PACIIUPSIONIMMHU U YCUIUBAIOIITUMHU Kypc 0a30BOTO YPOBHS, SBJISFOTCS:

paciMpeHye MpeACTaBICHHU] O TEOMETPHHM KaK YacTH MHUPOBOM KYJIbTYPBI
1 (HOpMHUPOBAHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHUE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (HUTypax Kak o
BOKHEUIIIMX MaTeMaTHYCCKUX MOJCIISIX, MO3BOJISIONIUX OMUCHIBATh U HU3y4yaTh
pa3Hble SABJICHUSI OKPYKAIOIIErOo MHpa, 3HAHWE IOHATUMHOTO armmapara IIo
pazneny «CtepeomeTpus» yueOHOTO Kypca reoMeTpHH;

dbopMupoBaHHEe  YMCHHUS  BJAACTh  OCHOBHBIMH  TOHSATUSIMH O
IPOCTPAHCTBEHHBIX ()UTypaX M MX OCHOBHBIMH CBOMCTBAMHM, 3HAHHE TCOPEM,
dbopMysI 1 YMEHHE UX MPUMEHATh, YMEHHUS JOKa3bIBaTh TCOPEMBI M HAXOJIUTh
HECTaHIapTHBIE CITOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHHE YMEHHS paclo3HaBaTh Ha dYEpTEekKaxX, MOJCIAX U B
peaJbHOM MHPE MHOTOIPAaHHUKM W Tejda BpalleHUs, KOHCTPYHPOBATh
T€OMETPUYECKUE MOJICIIH;

dbopmupoBaHue MTOHUMAaHHMS BO3MO>KHOCTH aKCMOMaTHUYECKOTO
MOCTPOCHHSI MaTEeMaTHYECKUX Teopui, (OPMHUpPOBAHHE TIOHMMAHUS POJIH
aKCMOMATHUKH TIPH MPOBEJICHUHU PACCYKICHHMH;

dbopMHupOBaHKE YMEHHS BJIAJIETh METOJIAMH JJOKA3aTEeIbCTB U AJITOPUTMOB
peIIeHus, yMEHUSI UX MPUMEHSTh, TIPOBOJUTh JOKA3aTEIbHBIE PACCYKICHUS B
XO0JIC PCIICHHS CTePeOMETPHUYSCKHX 3ajJad M 3aJad ¢ [PaKTHYSCKUM
cojepxkanueM,  (opMHpOBaHME  TIPEACTABICHHS O  HEOOXOJIMMOCTH
JI0KA3aTeNIbCTB TMPU OOOCHOBAaHMM MAaTEeMAaTHUYECKUX YTBEPKIACHUM U POIHU
AKCMOMATHKH B TIPOBEJICHUH JICTYKTUBHBIX PACCYXKICHUMH;

pPa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPYECKUX
CITOCOOHOCTEM oOydJarornuxcs, IMO3HAaBaTEILHOMN AKTUBHOCTH,
MCCIIEIOBATENbCKUX YMEHUN, KPUTUIHOCTH MBIIIICHUS, HHTEPECA K U3yUCHHUIO
TCOMETPHH;

dbopmupoBanue GyHKIIMOHATBHOM TPaMOTHOCTH, pEIEeBaHTHOM
T€OMETPUU: YMEHHsI PAClO3HABaTh NPOSBICHUS TEOMETPUUYECKUX TMOHSTHUH,
00BEKTOB W 3aKOHOMEPHOCTEH B PEAIbHBIX JKU3HCHHBIX CHUTYAIUSX WU TIPH
M3YYEHUW JIPYTUX YYEOHBIX TMPEIMETOB, TMPOSBICHUS 3aBHUCHUMOCTCH U



3aKOHOMEPHOCTEH, MOJEIMPOBAaHUSI peEalbHBIX CUTyallud, HCCIEAOBAHUS
MOCTPOEHHBIX MOJIeJIeH, HHTEPIPETAIIMU TTOJTYyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIep>KAaTEIbHBIMU JIUHUSIMU y4eOHOTro Kypca «l'eomMeTpus»
B 10-11 kmaccax sBisitorcsi: «lIpsiMble W TIJIOCKOCTM B IPOCTPAHCTBER,
«MHororpannukn», «Tenma BpameHusi», «BekTopsl ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
HOHATUSIMUY», PEICBAHTHBIMU I'€OMETPUM Ha yIiayOJEHHOM YpOBHE OOy4YeHHUS B
10-11 xnaccax, OTHOCUTCS KO BCEM COJIEPKATENbHBIM JIMHUAIM Y4eOHOT0 Kypca,
a (¢GopMHpOBaHUE JIOTMYECKUX YMEHUU pachpenessieTcsi He TOJIbKO IO
collepKaTebHbIM JIMHUAM, HO # 1o rojam oOydeHus. CoaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHS
®denepanbHOil pabodeil MporpaMMBbl, paclpeiesi€HHBIM IO TojaM OOydeHHS,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
NPUHIIMIHAIBHBIM BOIIPOCAM OOyYaroIrecs: o0paiaiuch HEOJHOKPATHO. ITO
MO3BOJISIET OpPraHWU30BaTh OBJAJCHUE TEOMETPUYECKUMU TMOHATUAMH U
HaBBIKAMH TIOCJIEIOBATEIbHO M TOCTYIATEIbHO, C COOJIIOICHUEM MPHUHIIUIA
IPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIOYaTh B OOIIYI0O CHCTEMY
F€OMETPUYECKUX MPEACTABICHUN OOYYarONIMXCS, pacuiupsisi U yriyonsas eg,
o0pa3zyst MpoYHbIE MHO>KECTBEHHbBIE CBS3H.

[lepexos K U3y4EHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycinoBus Ui guddepeHnnanu  0Oy4eHHs, TOCTPOEHUS
WHAVMBUYAbHBIX 00pa30BaTEeNbHBIX MPOTpaMM, O0O€CIeunuTh YriayOiaeHHOe
U3y4YCHHE T€OMETPHUH KaK COCTaBIISIONIEeH yueOHoro mpeamera «MareMaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TPOJOJDKEHUIO M3YYEHUSI MATEMaTUKH C
y49€ToM BBIOOpa Oymyiei mpodeccun, odecreunBas MPeeMCTBEHHOCTh MEKITY
00mmM ¥ poeccuoHaIbHBIM 00pa30BaHUEM.

Ha wmsyuenue ydeOHOro kypca «l'eomerpusi» Ha YriiyOJIEHHOM YpPOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 vaca (3 gaca B Heneno), B 11 kiracce —
102 yaca (3 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosniokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAIOUIUECH,
napajuielibHble W CKpenuBaronuecs mnpsmble. [[pu3Haku CKpeluBarmMnXCs
npsaMbIX. [lapajienpHOCTP MHPSAMBIX W IUIOCKOCTEHW B MPOCTPAHCTBE:
napajiesibHble TPSMBIE B TNPOCTPAHCTBE, MAPAIIIEIBHOCTh TPEX NPSIMBIX,
[apaJUIeIbHOCTh MPSIMOM M IUIOCKOCTU. [lapanmnenpHO€ W LEHTpalbHOE
IpOeKTUpOBaHue, n3obpaxenue Guryp. OCHOBHBIE CBOMCTBA MapaiIeIbHOIO
npoekTupoBanus. M3o0pakenue ¢uryp B mapauiebHONM MPOEKIHUHU. YTIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM, YrOojJ MEXAY MpsIMBIMU B IPOCTPAHCTBE.
[TapajuiennbHOCTh  IUIOCKOCTEW:  MAapajUleNIbHBIE  IUIOCKOCTH,  CBOMCTBA
napajieNibHbIX IIockocTeil. Ilpocrelue MNpocTpaHCTBEHHBbIE (QUTYpPHI Ha
IJIOCKOCTH: TETPA3IP, NMAPAIUICIICIIUIIE, IOCTPOCHUE CEUYCHUM.

[lepnieHIUKYISAPHOCTD NPSAMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE ITPSAMBIE
B IIPOCTPAHCTBE, MPAMBIE NapaUICIbHbIC U IEPIIEHAUKYJIAPHBIE K IIJIOCKOCTH,
IIPU3HAK TEPHEHAUKYISPHOCTH IPSAMOM U IUIOCKOCTH, TEOpeMa O NPSAMOU
NIEPIICHANKYJIIIPHOU IJIOCKOCTH. OpToronansHoO€ IIPOCKTUPOBAHUE.
[lepneHauKynssp YW HAKIOHHBIC: PACCTOSIHUE OT TOYKM JIO0 IUIOCKOCTH,
pPacCTOSIHUE OT MPSMOM JO IUIOCKOCTH, MPOEKUUS (UTYpPhl HA IIOCKOCTb.
[lepnieHAUKYISAPHOCTh IUIOCKOCTEW: IIPU3HAK NEPHECHAUKYISPHOCTH JBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

VYTrabl B IpOCTPAHCTBE: YTOJI MEXKAY MPAMOM U IJIOCKOCTBIO, IBYTPaHHBIN
yIOJI, JUHEUHBIA yIOoJl JBYTPAHHOIO yrila. TpPEXTrpaHHBIA WU MHOTOTPAaHHBIC
yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBOMCTBA IUIOCKHX H
JBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yIyia. TeopemMbl KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buabl MHOTOrpaHHUKOB, pa3BEPTKa MHOTOTpaHHuKa. [Ipu3ma: n-yromapHas
npu3Ma, MpsMas W HaKJIOHHAs NPU3MbI, OOKOBas W TOJHAs TMOBEPXHOCTH
npu3Msbl. [lapannenenunen, npsAMOYroJbHbBIM MapaJUICICIUIE] U €r0 CBOMCTBA.
Kparuaiiire mnyTd Ha MOBEPXHOCTH MHOrOrpaHHuka. Teopema OJinepa.
[IpoctpanctBennas teopema Iludaropa. [Mupamuma: Nn-yronpHas mnupammuna,
nmpaBuibHAs W yceu€HHas mupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEl
MpaBUIbHOW nupamMubl. [IpaBUiibHbIE MHOTOTPAHHUKU: MPABUJIbHAS MPU3MA U
MpaBUJIbHAS TNHUpPAMUIA, MPABUIIbHAS TPEYroJibHAsA MUPaAMHUAA U IPABUIbHBIN
TeTpadqp, Kyo. [lpeacTtaBieHue O TMpaBUIBHBIX MHOTOTPAHHHKAX: OKTadp,
JOAEKa’Ap U UKOCAP.

Brruucienne 5»71€MEHTOB MHOTOTPAHHHMKOB: pPEOpa, AMArOHAIM, YTIIBI.
[Tnomans GOKOBOW MOBEPXHOCTH WM TOJHOW MOBEPXHOCTH MPSMOW TMPU3MBI,
IJIOMIAh OCHOBAaHHM, TeopemMa O OOKOBOW TOBEPXHOCTH MPSAMOW TMPHU3MBI.
[Tnomans OOKOBOI TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW MHPAMMUIBI,
TeopeMa O IUIOLIAIN YCEUEHHOU MUPaMU/IBL.

CumMeTpus B MNPOCTPAHCTBE. OJIEMEHThl CUMMETPUU MPABHIbHBIX
MHOTOTpaHHUKOB. CHUMMETpHUSi B MPAaBWIHLHOM MHOTOTPAHHUKE: CHUMMETPHS



napajijiesienunea, CAMMETPUs MPABUIBHBIX TPU3M, CUMMETPUS MPaBUILHOU
UPAMUJIbIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAINpPABIECHHbIE W MPOTHUBOMOJIOKHO
HamnpaBJeHHbIE BEKTOpbl. PaBeHCTBO BeKTOpoB. JleWCTBUS C BEKTOpaMHU:
CJIO)KEHUE W BHIYUTAHUE BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOXKCHHE
BekTOopa Ha uwuciio. CBoHCTBAa cloKeHHsI BEKTOpPOB. CBONCTBA YMHOXKEHHSI
BekTOopa Ha uyucio. [loHstue KomImaHapHble  BeKTOpbl.  [Ipu3Hak
KOMIUJIaHApHOCTU TpEX BeKkTopoB. IlpaBmiio mapamnenenunena. Teopema o
Pa3NIOKEHUHM BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsmoyronbHas
cucteMa KoopAuHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. CBS3b MEXKITY
KOOpJIMHATaMU BEKTOpa M KOOpPJIMHATaMU TOYEK. YTOJI MEXKIYy BEKTOpamu.
CkansipHO€ TPOU3BEICHUE BEKTOPOB.
11 KJIACC

TeJsia BpameHus

[TonaTus: UWIMHApPUYECKAss TOBEPXHOCTb, KOHUYECKAash IMOBEPXHOCTb,
chepudeckas MOBEPXHOCTh, OOpasylolue MOoBepXHOCTe. Tena BpalleHUs:
WINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3auMHoe pacronoxeHue
chepsl M TUIOCKOCTH, KacaTelbHasi MIOCKOCTh K cdepe. M3o0OpaxkeHue Tten
BpalleHus Ha riockocTu. Pa3BépTka munuuapa u koHyca. Cummerpus chepsl U
mapa.

O6beém. OcHoBHbIe cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
IPsIMOYTOJILHOTO TapajUiesnenuneaa u ciaeactBusi uz He€. OO0bEM mpsMon u
HAKJIOHHOM TPU3MBI, IIWIMHIpPA, NHpaMuIbl H KoHyca. OO0bEM miapa
1apOBOr0 CErMEHTA.

KomOuHanuu Ten BpailleHus WU MHOTOTpaHHMKOB. [Ipu3ma, BrucaHHas B
UWINHAP, OmnHMcaHHas okosio uuiuHapa. l[lepeceuenue cheper u mmapa ¢
iockocThio. Kacanue mapa u chepsl miockoctrio. [loHsiTHE MHOTOTpaHHUKA,
OMHCAHHOTO OKOJIO cephl, cdepbl, BNUCAHHOW B MHOTOTPAHHHUK WU TEJO
BpaIlCHUS.

[Tnomans MOBEpXHOCTH IWJIMH/IPA, KOHYCA, TJI0MAaab cPephl U e€ yacTeil.
ITonobue B mpoctpancTtBe. OTHoOIIeHHE OOBEMOB, IUIOMIAJCH MOBEPXHOCTEH
nonoOHbIX ¢uryp. IlpeodpazoBanue momodus, romoreTns. Pemenue 3amay Ha
IJIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedyeHUl MHOTOTPAHHUKOB U TEJl BpAllCHUS: CEYEHUs
UWIMHIpa (mapajyielbHO M MEPHEHIUKYISIPHO OCH), CEUYEHHS KOHyca
(mapajuienbHbIE OCHOBAHMIO U MPOXOJAIINE Yepe3 BEpIIMHY), CEUCHHS 1Iapa,
METOJbl TOCTPOCHUSI CEUEHHM: METOJl CJIEIOB, METOJl BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJ MIEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTpanHcTBe. Ormnepanui Haja BeKTopamu. BekTopHoe
YMHOX€HHE BEKTOpoB. CBOWMCTBA BEKTOPHOro yMHOXeHUs. [IpsmoyrosbHas
cucTeMa KOOpIMHAT B mpocTtpaHcTBe. KoopawHaTel BekTopa. PasnokeHue
BekTOopa 10 ©Oasucy. KoopamHaTHO-BEKTOpHBIH METOA TpU  PEHICHUU
reOMETPUYECKUX 3a/1au.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus mpoctpanctBa. OtobpaxeHus. [[B>keHUsS U paBEHCTBO (QUTYD.
OO6mme cBoiicTBa IBWKEHUWA. Buapl NBIWKEHMA: TapaJlIeNbHBIA IEPEHOC,



[ICHTpaIbHAsI CUMMETPHS, 3€pKajbHAs CUMMETpPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms noaoousl. [Ipsmas u cdepa Diinepa.



IHNIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

chOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3HMIIMK  OOydaromierocss  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O 4JI€HA POCCUHCKOTO OOIIeCTBa, MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBJICHUM,
IpoIeAYp TPaKIaHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yYMEHHE
B3aUMOJICICTBOBATh C COIUAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUH C HX
GYHKIUSAMUA U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOE BOCIIUTAHNE:

c(pOpPMUPOBAHHOCTb POCCUHCKON TP AAHCKOI NICHTHIHOCTH, YBaXKCHUsI
K IIPOLIOMY U HACTOSIIEMY POCCHHCKON MAaTCMATHKH, LICHHOCTHOE OTHOLICHUC
K JOCTHKCHHUSIM POCCHUCKUX MAT€MaTUKOB M POCCUMCKOM MaTeMaTH4E€CKOU
IIKOJIbI, MCIIOJIb30BAHUE ATUX JOCTWKEHUM B APYTrUX HAyKax, TEXHOJOTHSX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUs, OSTHUYECKOTO IIOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM TPUMEHEHUEM JIOCTW)KCHUM HayKd W
JNESATEIbHOCThIO YUYEHOrO, OCO3HaHHWE JIMYHOTO BKJaJa B IOCTPOCHHUE
YCTOMYHMBOTO Oy AyIIEro;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIHOYAs ACTETHUKY MaTeMaTH4YECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPUUMYUBOCTh K MAaTEMAaTUYECKUM aCTIEKTaM Pa3IMYHbIX BHUOB UCKYCCTBA;

5) pusnuyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
WHTEpecax 370pOBOTO M 0e30macHoro oOpas3a IKU3HHM, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JI0POBBIO (370pOBOE MUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas Qu3nyeckass akTUBHOCTh), (pusndeckoe
COBEPIIICHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHLHOM
NeSITEIbHOCTBIO;

6) TpynoBoe BociMTaHUE:

TOTOBHOCTh K TPYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasmuuHBIM  cepaM  TPOQPECCHOHATBLHONW  JIEATEILHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ MPUIIOKCHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymerd mpodeccun W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh U  CIOCOOHOCTHP K  MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha TMPOTHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMMAaHHWE BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX  MPOLIECCOB HA COCTOSIHUE MPUPOJAHOU H
COITMAJILHOM Cpebl, OCO3HAHHE TJIO0ATBLHOIO XapaKTepa HSKOJOTHYSCKHUX
mpo0JIeM, OpUEHTAllUS Ha MMPUMEHEHHUE MaTeMaTHICCKUX 3HAHUM ISl peIICHHUS
3a/1a4 B 00JIAaCTH OKPYIKAIOIICH CpeIpl, INTAHUPOBAHHUE MTOCTYIIKOB U OLIEHKH X
BO3MOKHBIX ITOCIEACTBUN JIJI1 OKPYKAIOIIEW CPEJIbI;



8) HeHHOCTH HAYYHOIO MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHsA HAayKM U OOINECTBEHHOW MPAKTHKH, ITOHUMAaHUE
MaTeMaTHYECKOW HAyKW Kak c(ephl 4eIOBEUECKON NeATeIbHOCTH, ATAINoOB €&
pPa3BUTUS M 3HAYMMOCTH JUJISl Pa3BUTHS ITMBWIM3AIIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH UM MaTeMaTUYeCKOM KyJIbTYpOM Kak CpeJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO W HCCIIEIOBATEIIbCKYIO JEATCIIBHOCTh
WHJVMBUAYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTebHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHUS

ba3zoBble 1ornyeckue AecTBuU:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MAaTEeMaTHUYECKUX
OOBEKTOB, TIOHSATUW, OTHOUICHUH MEXAYy MOHATHSAMHU, (GOPMYIUPOBATH
onpeeaeHus MOHSTHH, yCTaHABJIUBATh CYIIIECTBEHHBIN MPU3HAK
Kjaccu(uKanuy, OCHOBaHUSA Ui OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, CIMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IPOTUBOpEYMs B (paKTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPKICHUSX, TIPEiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JieaTh BBIBOJABI C HUCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIIOUCHU 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
yTBEP)KJICHUN (MpsSMbIE W OT MPOTUBHOTO), BBICTPAWBATH APTyMEHTAIIHIO,
OPUBOJUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pemieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIICHUs, BBHIOMpaTh HauboJee MNOAXOAAIMMK ¢  y4€ToM
CaMOCTOSTENILHO BBIICTIEHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIHLCKUM WHCTPYMEHT IMO3HAHMUS,
dbopMmynupoBaTh  BOMPOCHI, (UKCUPYIOIIME MPOTHUBOpEUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATh
CBOIO TTO3UIINI0, MHCHHE;

MIPOBOIUTH CaMOCTOSITEIIbHO CTUTAHUPOBAHHBIN HKCIIEPUMEHT,
WCCJICIOBAHKUE IO YCTAHOBJICHUIO OCOOCHHOCTEHW MAaTeMaTHYeCKOro OOBEKTa,
SBJICHHS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSTEILHO (POPMYIUPOBATH 000OIIIEHUS U BBHIBOJABI TIO PE3yJIbTaTaM
MPOBEAEHHOTO HAOMIO/ICHUS, WCCIEIOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIJABUTATH
MIPEAMOIIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIIATH NePUITMTH MHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIPOC U JIsI pEIICHUS 3a]1a4H;



BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHUCTEMATHU3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHMMAaTh H  (OpMyIHpoBaTh CYXKJIEHHS B COOTBETCTBHH C
YCIIOBUSIMH H TIEJISIMU OOIIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY
3pEHHS B YCTHBIX M TMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 X0y PEIICHUS
3a/1a9M, KOMMEHTHPOBATh TMOJIYYCHHBIN pPe3yIbTaT;

B X0/i¢ 00CYXIeHHUS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYX)IaeMON TeMBbI,
npoOJieMbl, pelraeMoi 3ajadyd, BBICKA3bIBAaTh HJEH, HaIleJICHHbIE Ha IIOMCK
pelIeHus], COMOCTABISTh CBOU CYXIEHUS C CYXICHHSAMHU JPYTUX YYaCTHUKOB
Jyajora, OOHapyKUBaTh Pa3IMYMe U CXOJICTBO IMO3HIINH, B KOPPEKTHOM (popme
dbopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IPEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
HCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCcTBUSA

Camoopranusamnus:

COCTABJISITh TUIAH, aJITOPUTM PEIICHUS 3a7[a4i, BHIOUPATh CIIOCO0 peleHus
C yu€TOM HUMEIOIIMXCI PEeCypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uHpOopMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU IIO03HABaTEJIbHOM pedekcuu KaKk OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, WX PE3YJIbTaTOB,
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJIS MpoIlecca W pesyibTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

NPEeNBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPH PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, JTAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW W YCIOBUSAM, OOBSICHATH
MPUYMHBI JTIOCTHKEHUS WM HEJAOCTHKEHUS PEe3yJbTaTOB JIESITEIbHOCTH,
HaXOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeJIbHOCTD:

MOHMMATh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyAIbHOW pabOThl MpU PEIIeHWH YYEOHBIX 3aJad, MPUHUMATH IIENb
COBMECTHOM JIeITEIbHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOW PabOTHI,
pacmpeneniaTh BHIIbI paboT, TOTOBAPUBATHCS, 00CYXKIaTh MPOIECC U Pe3ybTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKaeHNsI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJIHATH CBOIO 4YacTh pabOThI W
KOOPJIMHUPOBATh CBOM JEHUCTBUS C APYTMMHU YJICHAMU KOMAaHbI, OIICHUBATh
KaueCcTBO  CBOETO BKJIaga B  OOmMMIA  TPOMYKT TIO  KPUTEPHSIM,
c(hOpMyYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHUS.



IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOHO OMEpUPOBATH OCHOBHBIMH TOHATHUSMU CTEPEOMETPHU TIPHU
pEIIeHNH 33729 U TIPOBEJICHUH MaTeMaTHIECKIX PAacCyKICHUH;
PUMEHATh aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX MPU PEIICHUU
TreOMETPHUYECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATH B3aUMHOE PACTIOJIOKEHHUE MPSMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, IPSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMNEpPHUPOBATh TMOHITHSIMH, CBS3aHHBIMH C YIJIaMA B
IPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEKIY MPSIMON U
IUIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJTHO pacro3HaBaThb OCHOBHBIC BHUbl MHOTOIPAHHUKOB (IIpHU3Ma,
nupamMua, MpsSMOYTOJIbHBIN Tapaijiesienurne, Kyo);
KJaccu(UIMPOBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUA A
KJ1accuUKaIuy;

CBOOOJTHO  OMNEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C CEUECHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

BBITIOJIHATh ~ TNapaJUieibHOE,  IEHTPAJbHOE U  OPTOTOHAIBHOE
NPOEKTUPOBaHUE (UTYp HA TIUIOCKOCTh, BBIMOJHATH H300paKeHUs
¢Guryp Ha IIOCKOCTH;

CTPOUTh  CEYEHUSI  MHOTOTPAHHHUKOB  PAa3IMYHBIMU  METOJIaMH,
BBITIOJIHATD (BBIHOCHBIE) IUUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYKCIIATH IUJIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMmuaa), TEOMETPUUIECKUX TeJl ¢ TpUMEHEHUuEM HopMyI;

CBOOOJTHO OMEPUPOBATh TMOHATUAMH: CHMMETPHUS B IPOCTPAHCTBE,
IIEHTP, OCh M IUIOCKOCTh CHMMETPUHU, IIEHTP, OCb W IUIOCKOCTH
CUMMETPHUH QUTYPHI,

CBOOOJTHO OMEPUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIMMHU BEKTOPaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATDH JIEHCTBUSI HAJl BEKTOPAMU;

pemaTh 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUU U
HaXOXKJCHUE TEOMETPUUECKUX BEJIMYMH, IPUMEHSSI U3BECTHBIE METO/IbI
Opy PEIICHHH MAaTeMaTUYeCKHX 3a]ad IOBBIIIEHHOTO U BBICOKOTO
YPOBHSI CII0)KHOCTH;

MPUMEHATh MPOCTEHUININE TMPOTPAMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CHUCTEMBl TIPU PEIICHUH CTEPEOMETPHUUCCKUX
3azay;

M3BJICKaTh, MPEOOpPA30BBHIBATh U HHTEPIIPETUPOBATH WHOOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTypax, MPEJCTABICHHYIO Ha
YepTekax U pUCyHKax;

MPUMEHSATh TOJTYYEHHbIE 3HAHUS Ha TPAKTUKE: CpPaBHUBATh U
aHAIM3UPOBATh PEalbHBIC CUTYallMH, IPUMEHSITh U3yYEHHBIC TTOHSATHUS
B TIPOIIECCE TMOWCKA PEIICHWS MaTeMaTU4ecKu CGHOpMYITUPOBAHHON
MPOOJIEMBI, MOJICTTUPOBATh PEATbHBIC CUTYallUH Ha SI3bIKE TEOMETPHH,
MCCTIEIOBATh MOCTPOCHHBIC MOJIeNN C MCIIOJIb30BAaHUEM
T€OMETPUYECKUX TOHSATUH W TeopeM, armapara aireOpbl, pemiaThb



IMPAKTUYCCKUC 3aJa4H, CBA3AHHBIC C HAXOXKIACHHUCM I'COMCTPHYCCKHX
BCJINYHMH,

HMCTDb IIPCACTABICHHA 00 OCHOBHBIX JdTamax Pa3BUTHA TCOMCTPHUH KaK
COCTaBHOM 4acTH Q)YHI[aMGHTa Pa3BUTHA TEXHOJIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJIHO OMEpPUPOBATh MOHATUSIMHU, CBSI3aHHBIMU C LIUJIUHIPUYECKOM,
KOHUYECKOM U CchepruuecKol MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
MOJIyYEHUS,

ONEPUPOBAaTh TMOHATHSIMHU, CBSI3AHHBIMU C TEJIaMH  BpalICHUSA:
UIMHAPOM, KOHYCOM, chepoid U apoM;

pacno3HaBaTh Teja BpalleHus (UMIUHAP, KOHYC, cepa u 1map) u
OOBSACHSTH CIIOCOOBI TTOJIYYEHHUS TEJl BpAIlCHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIOOKeHNEe c(hephl U IIIOCKOCTH;
BBIUUCIIITH BEJIMYMHBI AJIEMEHTOB MHOTOIPAHHHMKOB W TEJ BpaILCHUS,
00BEMBI U TUIOIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAILICHUS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (hopMyIT;

CBOOOJTHO ONEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C KOMOWHAIMSIMU
TE€I BpalleHHWs M MHOTOIPAHHUKOB: MHOTOTPaHHUK, BIUCAaHHBIA B
cdhepy U ONUCaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAsT B MHOTOTPAHHUK
WJIY TEJIO BpAlllCHUS,

BBIUHCIIITh COOTHOLICHUS MEXAY IUIOIIAASMU TIOBEPXHOCTEHM U
00BbEMaMu MOAOOHBIX TEN;

U300pakaTh W3y4daeMmble (PUTYpPBHI, BBIMOJIHATH (BBIHOCHBIE) IUIOCKUE
YEpTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY,
CHH3Y, CTPOUTDH CEUECHUs TEJ BPALLCHHUS;

U3BJIEKaTh, MHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh WHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
YepTekKax U pUCYyHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpallMy HAJl BEKTOPaMUu;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;
pelaTtb TEOMETPUYECKHE 3aJauyd HA BBIYMCICHHE YIJIOB MEXIY
IPSMBIMU M IIOCKOCTSIMHM, BBIYHCIIEHUE PACCTOSSHUM OT TOYKH [0
IUDIOCKOCTH, B LEJIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a MPH PEIICHUH;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBS3aHHBIMH C JBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKCHHUM;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHUKOB W TENl BpAlICHHsS TMpHU
MMApAJUICIIBHOM TNEPEHOCE, LEHTPAJIbHOW CHMMETPHUM, 3€pPKaJIbHOU
CUMMETPHH, MIPU TTOBOPOTE BOKPYT MPSAMOM, MpeoOpazoBanust moo0us;
CTPOUTH CEUYEHUS MHOTOTPAHHUKOB M TEJI BpALICHUS: CEUYCHUS
UUAIMHIpa (MapajulesibHO U MEPHEeHIUKYISIPHO OCH), CEYEHHUS KOHYyca
(mapajuienbHbIE OCHOBAHUIO W MPOXOJSIINE YEPE3 BEPILIUHY), CEUCHUS
mapa;

HCMOJIB30BaTh METOJbI IOCTPOCHUS CEYECHHUM: METOJ CIIENOB, METOJ
BHYTPEHHETO ITPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN INIOCKOCTH;
JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh T€OMETPUUECKUE (PaKThI JJIST PEIICHUSI CTEPEOMETPUUECKIX
3a7a4, MPEANOJIArarolluX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/IaHbl B IBHOW U HESIBHOU (hopMme;



pemaTh 3ajladyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUU U
HAXOXKJECHUE T€OMETPUUECKUX BEJIMYUNH;

PUMEHSTh IpOrpaMMHbIE CpelcTBa u AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TIPH PEIICHUU CTEPEOMETPUUYECKHUX
3azay;

OPUMEHSTh TOJYyYeHHBbIE 3HAHUS Ha MPAKTUKE: CPaBHUBATD,
aHAJIM3UpOBaTh U OILICHUBATh peajbHbIC CUTYyallMd, MPUMEHATH
U3Y4YCHHBIC TIOHSITHS, TCOPEMBI, CBOMCTBA B MPOIIECCE MTOMCKA PELICHUs
MaTEeMaTU4YeCKd  CPOPMYIUPOBAHHON  TPOOIEMBbI, MOJIECIUPOBATH
peanbHble CUTyalluu Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOCHHbIE
MOJIENIA C HCIOJIb30BAHUEM TE€OMETPUYECKUX TOHITHI U TEOpeM,
anmaparta anreOpbl, peliarb MNPAKTHUYECKUE 3a7add, CBS3aHHBIE C
Hax0JICHUEM F€OMETPUUYECKHUX BEJIMYHUH,;

MMETb MPEJCTABICHUSI 00 OCHOBHBIX dTarax pa3BUTHUS T€OMETPUU Kak
COCTaBHOU 4acTu dbyHnameHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Ne KoauuecTBo yacoB
HaumeHnoBaHue pa3ieiioB DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PECypPChl
I padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 1
5 B3aumHoe pacnionoxenue 6 1
IIPSMBIX B IPOCTPAHCTBE
[TapaymienpHOCTD MPSMBIX U
3 IUIOCKOCTEH B 8
IIPOCTPAHCTBE
[TepnieHAUKYIAPHOCTD
4 IPSAMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTl U pacCTOSHUS 16 1
MHoOrorpaHHuku 7 1
BekTopbl B IPOCTpaHCTBE 12
3 [ToBTOpenue, 06001IeHUE U 5 5
cucTeMaru3anus 3HaHUN
OBUIEE KOJIMYECTBO
102 6 0

YACOB I10 [TIPOI'PAMME




11 KITACC

HaumenoBanue
pa3jaesioB U TeM
MPOrpaMMbl

Ne
n/n

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypChI

AHamutnyeckas
reoMeTpus

15

IToBTOpEHME,
00001IeHNE 1
cucTeMaTu3anus
3HAHUU

15

O0BéM

MHOI'OrpaHHuKa

17

4 Tena Bpamenus

24

IImomamn
MIOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tel

6 JIBYOKeHUS

[ToBTOpEHME,
00o0meHne u
CUCTEeMaTH3aIus
3HAHUU

17

OBUIEE KOJIMYECTBO
YACOB IIO
[TPO'PAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IIpaBUIIA
M300paXeHUs Ha PUCYHKE
IUIOCKOCTH, MapaJlIeIbHBIX
PSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

IlonsTHA cTEpeoMeTpUn:
TOUKa, [psiMasi, MJI0OCKOCTb,
npocTtpancTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KOB), CepeIUHBI
OTpe3Ka

ITonsTus:
MepECEKAIINECS
IJIOCKOCTH,
MepECEKAIOIINECS IIpsAMas U
IUIOCKOCTbD;
MOJTYTPOCTPAHCTBO

Ilousarns:




IepeceKaroIuecs
MJIOCKOCTH,
nepeceKaroIuecs npsmas u
IJIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukH,
HU300pakKeHHUE MPOCTEHIITNX
MPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYIOIIMNX
00BEKTOB

MHoOTrOrpaHHuKH,
M300paxKeHue MPOCTEeHIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYIOIIMNX
00BEKTOB

AxcuoMel CTCPCOMECTPHUH U
MEPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U
TIepPBBIC CIIEJCTBUSI U3 HUX.
CriocoObI 3a1aHUS TIPSIMBIX
U IJIOCKOCTEH B
MIPOCTPAHCTBE.
O06o03HaueHus IPSIMBIX U
IUIOCKOCTEH




10

N3o00pakenue ceueHuit
nUpamMuIbl, Kyda u
IIPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakenune
[IEPECEUCHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

11

N3o0pakenune ceueHuit
NUPaMU/JIbL, KyOa 1
IPU3MBIL, KOTOPbIE
MIPOXOJIAT uepes3 ux péopa.
N300paxkenue
NEpPECEYECHUS MOTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEYECHUN
Pa3HBIMH LIBETAMU

12

H3o0paxeHne cedeHuit
MUPaMUJIBL, KyOa 1
MPHU3MBI, KOTOPBIS
MPOXOJAT uepe3 ux peéopa.
N3o0paxenune
MIepPEeCeUCHHUS TOTYICHHBIX
IIJIOCKOCTEM.




PackpammBanue
MMOCTPOEHHBIX CEUEHUM
pa3HBIMU LIBETAMHU

13

N3o0paxkenue ceueHuit
nupamMuIbl, Kyda u
MPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHue
MepECEUCHUS TOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

14

Merton cnenoB nis
MOCTPOECHUS CEUCHUI

15

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nIepeceyeHmi
HPSIMBIX U IJIOCKOCTEN

16

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nepeceyeHmi
MPSMBIX U IIJIOCKOCTEMN

17

ITocTpoeHue ceueHui B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanne BEIHOCHBIX




YepTeKed U 3alKCh 11aroB
IIOCTPOEHUS

18

ITocTpoeHue ceueHui B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3anne BRIHOCHBIX
YEePTEIKEH 1 3aIUCh [1aroB
MIOCTPOCHHSI

19

ITocTpoeHue ceueHuii B
nupamujie, Kyoe no Tpém
TOYKaM Ha pEopax.
Coznanue BRIHOCHBIX
YepTeKel U 3alucCh I1aroBs
MOCTPOCHHUS

20

ITocTpoeHune ceueHui B
nupamue, Kyoe rmno Tpém
TOYKaM Ha pEOpax.
Co3zntanue BEIHOCHBIX
YepTEKEN U 3aIUCH 11aroB
MIOCTPOCHHSI

21

IToBTOpEeHME
wianumeTpun: Teopema o
HPOIOPLIMOHAIBHBIX
otpeskax. [Tomobue
TPEYTOJILHUKOB

22

IToBTOpEeHME
miaHuMerpun: Teopema




Menenas. Pacuersl B
CEUYECHUSIX Ha BRIHOCHBIX
yeptexax. Mcropus
pa3BUTHUS TUTAHUMETPHUH U
CTepeoOMETpUHr

23

Konrponbnas padora
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE.
CxkpemuBarouecs
npsmblie. [Ipusnaku
CKPEIIHBAIOIINXCS
npsimbixX. [lapaniensHeie
MpPsIMBIE B IPOCTPAHCTBE

25

TeopeMa 0 CylecTBOBaHUHU
Y €IMHCTBEHHOCTH MPSIMON
napajuieJIbHON JaHHOU
IPSAMOM, MPOXOIAIIEN
yepe3 TOUKY POCTPAaHCTBA
U He JIeKaIlley Ha JaHHOU
npsMoit. Jlemma o
NEpPECEYECHUH
NapauIeIbHBIX MPSAMBIX
IJIOCKOCTBIO

26

[TapamenpHOCTB Tpex
npsiMbIx. Teopema o Tpéx




napajiC/IbHbIX NPAMBIX.
Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OCHOBHBIC CBOMCTBA
apajuIeJIbHOro
IIPOCKTUPOBAHHUS.
H300paxkeHre pa3HbIX
buryp B mapajuieabHON
MIPOSKIINN

28

LlenTpanpHas NPOEKIKS.
Yro1 ¢ coHanpaBiIeHHBIMU
CTOPOHAMHU. YTOJI MEXIY
PSIMBIMU

29

3aauM Ha JOKa3aTeJIbCTBO
U MCCIIeJJOBAaHUE,
CBSI3aHHBIE C
PacoJIO)KEHUEM NPSIMBIX B
IIPOCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U IIOCKOCTH B
npoctpanctie. [Ipu3Hak
MapaJIEIbHOCTH MPSAMOU U
mockocTH. CBOMCTBA
MapaJJIEIbHOCTH NPSAMOU U
IIJIOCKOCTH




31

I'eomeTpuueckue 3a1aun Ha
BBIYMCIICHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
MapaJyIeIbHOCTBIO MIPSAMBIX
Y TJTIOCKOCTEH B
MIPOCTPAHCTBE

32

IToctpoenue ceuenus,
IIPOXOJAIIETO Yepes
JAHHYIO MIPSIMYIO Ha
YEepTEKE U MapauIEIbHOTO
Ipyroi npsamou. Pacuér
OTHOILEHUN

33

[TapannensHas npoekuus,
pUMEHEHHUE 1JIs
MIOCTPOEHHUS CEYEHUN KyOa
U Tapajuiesenumnesa.
CaoiicTBa
napajuleJenunena u
IIPU3MBI

34

[TapannenbHbIE IIIOCKOCTH.
IIpu3Haky napayienbHOCTH
JIBYX IIJIOCKOCTEM

35

Teopema o
HapajelbHOCTH U
C€IUHCTBEHHOCTHU
IUIOCKOCTH, MTPOXOALIEH




4yepes3 TOUKY, He
MIPUHAJICIKALLYIO TAHHOMN
IIJIOCKOCTH U CJIECTBUS U3
Hee

36

CaolicTBa napamieabHbIX
IIJIOCKOCTEN: O
NapaJuIEIbHOCTH IIPSIMBIX
IIepeceYeHUs Npu
NIEPECEYECHUH IBYX
NapaJuIeIbHBIX TIOCKOCTEN
TpeThen

37

CBoiicTBa napajyieabHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napajuieIbHbIX MPSAMBIX,
3aKITIOYEHHBIX MEXKITY
napasuieIbHbIMU
MJIOCKOCTSIMU; O
IIEPECEUECHNH NPSMOU €
JBYMsI TapajuieIbHbIMU
MJIOCKOCTSIMU

38

IToBTOpEHME: TEOpEMA
[Tugaropa Ha miI0CKOCTH

39

[ToBTOpEHME:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1




IPSIMOYTOJIBHOT'O
napaJuesenunena

41

Brraucnenue aimH
OTPE3KOB B KyO€ U
PSIMOYTOJIBHOM

napajuiejaenumnese

42

IlepneH UKy pHOCTD
IIPSIMOM U INIOCKOCTH.
IIpuznax
NEPIEHANKYIIIPHOCTH
IPSIMOM U TNIOCKOCTH

43

IlepneH UKy pHOCTD
IIPSIMOM U INIOCKOCTH.
IIpu3nax
NEPIEHANKYIAPHOCTH
IPSAMOM U INIOCKOCTH

44

Teopema o CyleCTBOBAaHUU
U €CAUHCTBECHHOCTU
psIMOi, MPOXOAALIEN
4yepe3 TOUKY IPOCTPaHCTBA
Y NEePHEHANKYIIAPHOMN K
MJIOCKOCTH

45

[Inockoctu n
NePHEHANKYIISPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

[Inockoctu n




NEPIEHAUKYJIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

Ilepnenauxyisp u
HakJIoHHas1. [TocTpoenue
NEPIEHIUKYIIApa U3 TOUKU

Ha IIPSIMYIO

48

Ilepnenaukysip u
HakJIoHHas1. [locTpoenune
NEePIEeHIUKYIIApa U3 TOUKU

Ha IPSMYIO

49

Teopema o Tpéx
NepreHIuKyIsIpax (mpsmast
U oOpaTHast)

50

Teopema o Tpéx
NepreHIuKyIsapax (mpsmast
u oOpartHas)

o1

Yron mexny
CKPEITUBAIOIINMUCS
MPSIMBIMU

52

ITonck neprneHaIuKyIsSIpHbIX
MPSMBIX C IIOMOLIBIO
MEPIEHANKYIIIPHBIX
IIOCKOCTEHN

53

OproronanbHOe
IIPOEKTUPOBAHHE

54

[TocTpoenue ceuenuii kyoa,




IIPU3MBI, IIPABUIIBHOU
IIAPaMUJBI C TIOMOILBIO
OpPTOTrOHAJILHOU MPOEKIINH

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
IIUPAMU/JIBI C TIOMOLIBIO
OpPTOTrOHAJILHOU MPOEKINH

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOI'OI'paHHHKaX

57

IIpuznax
NEPIEHANKYIIIPHOCTH
IIPSAMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

58

IIpaBunpHbBIE
MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

59

IIpaBunpHbBIE
MHOTOrpaHHuKHU. Pacuér
PacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

60

CniocoObl OIyCTUTh
HepHEeHUKYIISPBI:




CUMMCTpPUs, CABUT' TOYKH
110 MapaJUICIIbHON MPSMOMN

61

CnBur no HenapamuieabHON
IIPSIMOM, U3MEHEHHUE
paccTosAHu

62

KonrtponbHas pabora
"B3aumHO€ pacmnosioxxeHue
IPSIMBIX U IIJIOCKOCTEMN B
npocTtpaHcTae”

63

[ToBTOpEHMeE: yroa Mexay
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYroJibHUKE, TEOpeEMa
KOCHHYCOB

64

IToBTOpEHME: YroI MEXIY
CKpCIIUBAOIINUMHUCA
IIPSIMBIMH B IIPOCTPAHCTBE

65

['eomeTpuueckue MeToabl
BBIYHCIICHUS] YTJIa MEXKTY
PSIMBIMU B
MHOTOIPAaHHHUKAX

66

JIByrpaHHBI yroiu.
CBOICTBO JIMHEWHBIX YTIIOB

JIBYTPaHHOIO yria

67

[lepnenaukynspHbie




miockoct. CBoiicTBa
B3aUMHO
MePIEHINKYIISIPHBIX
IUIOCKOCTEH

68

IIpusnax
NEPIEHANKYJIAPHOCTH
IUIOCKOCTEM; TeOpeMa o
IIPSIMOM NIEPECEYECHUS IBYX
IJIOCKOCTEN
NEPIEHIUKYJIIPHBIX
TPEThEH IIJIOCKOCTH

69

IIpssMoyronbHbII
napaujenenunen; Kyo;
MU3MEpEHMS, CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuleenue1a

70

Teopema o nuaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CJIEICTBHE U3 HEe

71

Crepeomerpuueckue u
NPUKJIAIHBIE 3a71a4H,
CBJ3aHHBIC CO B3aUMHBIM
PacCIoIOKEHHUEM NIPAMBIX U
IUTOCKOCTH

72

IToBTOpEHMUE:
CKPEIIHBAIOIINECS




IIPsIMBIE, ITApaJUICIIbHbIC
IIJIOCKOCTH B CTAHAAPTHBIX
MHOI'OIPaHHHUKAX

73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEILIUBAIOIINXCSA
MPSIMBIX, PACCTOSIHUE
MEXTY
CKPEIIHBAIOIIUMUCS
IPSIMBIMU B TIPOCTBIX
CUTYaIUIX

74

PaccrosiHue oT TOUKH J0
IJIIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IIIIOCKOCTH

75

Brrunciienue pacctossHui
MEXKY
CKPEILMBAIOIIUMHUCS
MPSMBIMU C TIOMOILBIO
NEePIEHANKYIIIPHON
IUIOCKOCTH

76

Tpé€xrpanHslii yro,
HEPABEHCTBA IS
TPEXTPAaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpPEMBbI KOCHUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO
yria




77

DeMeHTHI CheprudecKoit
FEOMETPUH: T€OAC3UUECKUE
JIMHUAY Ha 3eMiie

78

Konrponbnas padora
"Vribl u paccrosiHus"

79

CucreMatusanys 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Tupamuga. Buast
nupamu. [IpaBunbHas
nupaMuaa

81

[Tpusma. IIpsimast u
HAaKJIOHHAs IPU3MBI.
IIpaBunpHas npuzma

82

[IpssMo#t mapasnenenumnen,
IIPSIMOYTOJIBHBIN
napauenenunes, Kyo

83

Belmykieie
MHOIOrpaHHuku. Teopema
Olinepa

84

Brimykiisie
MHOIOIpaHHMKHU. TeopeMa
Oiinepa. IIpaBunbHbIE 1
[IOJIYIIPaBUJIbHBIE
MHOT'OI'PAaHHUKHU

85

KonrponsHas padora




"MHororpanHuku"

ITousrue BCKTOpa Ha

86 TUIOCKOCTH U B
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3HocTh BEKTOpPOB

89 [TpaBuio napamenenunena

90 YMHOXKEHHE BEKTOpa Ha
YHUCIIO0
Pa3noxenue BekTopa no

01 0a3ucy TpE€x BEKTOPOB, HE
JIeXKaIuX B OQHOH
IJIOCKOCTH

92 CkansspHO€E TPOU3BENECHUE

93 Brruucnenue yrna mexuy
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3agaum ¢
BEKTOpaMHU

95 IIpocreiimue 3anauu ¢
BEKTOPAMHU

9% IIpocreiimue 3anauu ¢
BEKTOPAMHU

97 [Tpocreiimue 3agaum ¢
BEKTOPAMHU

98 O0600611IEHE U




cucTeMaTu3alus 3HaHui

99 0O0001EeHuEe 1 ) 1
cUCTEMATH3AaIMs 3HAHUN

100 HroroBast KOHTpOIbHAS 1
pabora

101 HroroBast KOHTpOIbHAS L
pabora

102 O06o0061IEHNE U ) i
CUCTEMATH3AaLMs 3HAHUN

OBIIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHBIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHHE TEMBI
"Koopaunatel BeKTOpa Ha
IUIOCKOCTH U B
npocTtpaHcTae”

[ToBTOpEeHME TEMBI
"CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpEeHME TEMBI
"Beruncnenue yria
MEX/y BEKTOpaMH B
npocTtpaHcTse"

IToBTOpEHME TEMBI
"VpaBHEHHE IPSAMOH,
IIPOXOMAIIEH Uepes3 aBe
TOYKH"

YpaBHEHME MJIOCKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHME MJIOCKOCTH,
HOpMallb, ypaBHEHHE




IJIOCKOCTHU B OTPE3KaAX

BekropHoe
MIPOU3BEICHUE

JIuHeiiHble HEpaBEeHCTBA,
JIMHEHHOE
IpOrpaMMHUPOBaHUE

JIunelinble HEpABEHCTRA,
JIMHEHHOoe
IIpOorpaMMHUPOBaHUE

10

AHaJINTUYECKUE METOIbI
pacuéra yria Mexay
OpSMbIMU B
MHOI'OI'paHHHKaX

11

AHaJIUTHYECKHUE METOBI
pacuéra yriia Mexny
IUIOCKOCTSIMH B
MHOTOI'paHHHKaX

12

dopmyiia pacCTOSHUS OT
TOYKH JI0 INIOCKOCTHU B
KOOpAMHATax

13

Haxoxnenne paccrostHui
OT TOYKHM JIO TNIOCKOCTH B
KyOe

14

Haxoxnenue paccrosHuit
OT TOYKH JI0 IJIOCKOCTH B
MpaBUJILHON MUpaMUJIE




15

Konrponbnas padora
"AHanuTuueckas
reomerpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHHIC
MHOTOTPaHHUKH

17

Ceuenns
MHOTOTPaHHUKOB: METOJ]
CJIENOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHIAPTHBIE IUIOCKOCTH,
MePECECUCHUS PSAMBIX U
MIOCKOCTEM

19

[TapaenpHble psMbIE U
IUIOCKOCTH:
napajjelbHble CEYCHUS

20

[TapayienpHble psMbIE U
TUIOCKOCTH: PACUYET
OTHOUIEHUI

21

[TapannenbHble psMbIE U
IUIOCKOCTH: YIJIBI MEXIY
CKpCIIUBAOIUMHUCA
MMPAMBIMHA

22

[lepnenaukynspHble




MPSIMBIE U TJIOCKOCTH:
CTaHJapTHbBIC TAPbI
HEePIEeHIUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

23

[lepienquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:
TeopemMa O Tpex
MEePIeHIUKYIIspax

24

[lepienquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:
BBIUMCJICHHUS JITUH B
MHOTOTpaHHHKaX

25

[ToBTOpEHUE: MIIOIIA TN
MHOTOYTOJIbHUKOB,
(bOpMYITBI TS TUTOIIAJICH,
co00paxeHus moao0us

26

[ToBTOpEHUE: MIIOIIA TN
MHOTOYTOJIbHUKOB,
(bOpMYITBI TS TUTOIIAJICH,
CO00paxeHus moa00us

27

[ToBTOpEHUE: MO U
MHOTOYTOJIbHUKOB,
(bOopMyIIBI TS TUTOIIAJICH,
CO00paxeHus moa00us




28

IImomagyu ceuenuit
MHOTOTPaHHHUKOB:
TJIOIIATU TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

29

IImomany ceuenuit
MHOTOIPaHHUKOB:
TIJIOIIATU TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

30

KonTponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEUYCHUS
MHOTOTPaHHUKOB"

31

0O0BéM Tena. O0beEM
IPSIMOYTOJIBHOTO
napaieNenumnea

32

3amaun 00 yaABOCHUHN
KyOa, 0 KBajipaType Kyo0a;
O TPUCEKLIUH yIia

33

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
00BEMOM
IPSMOYTOJIBHOTO
napaJenenuneaa

34

[Tpuknanubie 3a1a4w,




CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMaA
IPSIMOYTOJILHOTO
napaJuieienumnea

35

O0BEM ITPSAMON ITPU3MBI

36

CrepeomeTpuiecKue
3a7a4H, CBSI3aHHbIE C
BBIYHCJICHHEM 00BEMOB
IIPSIMOM TIPU3MBI

37

[Tpuknanuele 3ana4u,
CBsI3aHHbIE C 00BEMOM
IIPSIMOM TIPU3MBI

38

Brruucnenne 00bEMOB
TE€JI ¢ TOMOLIBIO
OIPEIEIIEHHOTO
unTerpana. OobpEm
HAaKJIOHHOM NPU3MBI

39

Brruucnenue o0bEMOB
TEJ ¢ TTIOMOIIBIO
OIPEIEIIEHHOTO
uHTerpana. OobémM
MTUPAMU/TBI

40

®dopmyna 00bEMa
nupamusl. OTHOLIEHUE
00BEMOB MUpaMuJ ¢
O0IIUM YTIIOM




41

dopmyna o0bEMa
nupaMuibl. OTHOLLIEHUE
00BEeMOB MUpaMuj ¢
00IIUM yTIIOM

42

Crepeomerpuueckue
3aJjauMl, CBSI3aHHBIE C
00bEMaMy HaKJIOHHON
HPU3MBI

43

Crepeomerpuueckue
3aJja4uMl, CBSI3aHHBIE C
00bEMaMHU TUPAMU/IBI

44

IIpukiagaele 3aqa4u 110
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOM MPU3MBI

45

[Tpuknagneie 3a1a4u 10O
teme "OOBEMEI TET",
CBSI3aHHBIE C 00BEMOM
MUPAMU/IBI

46

[Tpumenenue o0BEMOB.
Brruucnenue pacctossHus
J10 IIJIOCKOCTH

47

KonTponbhas pabota
"O06bEM MHOTOTpaHHHUKA"

48

[unuHapuyeckas
ITOBEPXHOCTb,




oOpasyroiue
LUJIMHIPUYECKOU
IIOBEPXHOCTHU

49

HMumuuap. [psamon
KpYTOBOM LIUITUHP.
[1momaas MOBEPXHOCTH
LUIMHIpa

50

Konunueckas
MOBEPXHOCTb,
00pa3yroine KOHMIEeCKOM
noBepxHocTu. Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO,
MapajuieIbHOM IJIOCKOCTH
OCHOBaHUsA

52

VY ceu€HHBI KOHYC.
N3006paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

[Tnomane 60x0BOIM
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYyCa

54

ITmomans OOKOBOM
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYyCa

55

Crepeomerpuueckue
3a7a4M Ha




JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,
MOCTPOCHUEM CEUCHUH
OWJINH]IPa, KOHyCa

56

Crepeomerpuueckue
3aJauM Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
HOCTPOCHHEM CEYCHUI
IIJIMH]PA, KOHyCa

57

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IMJIMHIPOM

58

[Ipuknagneie 3agauu,
CBSI3aHHBIE C LIUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u
11apa ¢ MIOCKOCTBIO.
Kacanue mapa u cepsl
IJIOCKOCTHI0. Bun n
n300paxKeHue mapa

61

[Tepeceuenue cdepsl u
IIapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepst
MIOCKOCTHIO. Bua n
n300paxkeHue mapa

62

VYpaBHenue cepsl.




[Tnomane chepsl u eé
yacTen

63

Cummerpus chepsl 1
mapa

64

Crepeomerpuueckue
3a/1ayy Ha
JI0Ka3aTeNIbCTBO U
BBIYUCICHUC, CBA3aHHBIC
co chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IJIOCKOCTBIO

65

CrepeomeTrpuueckue
3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBI3aHHBIC
co chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHI
TUIOCKOCTBIO

66

[Tpuknaanble 3a1auu,
CBsI3aHHBIE CO cepoil U
1apoM

67

IToBTOpEHUE:
OKPY>KHOCTb Ha
IIJIOCKOCTH, BBIYUCIICHUS
B OKPY’KHOCTH,
CTaHJapTHBIE MTOA00US




68

Pasznnunble koMOMHALIMT
TEJ BpaIICHUS U
MHOTOTPaHHUKOB

69

3anauu o reme "Tena u
IIOBEPXHOCTHU BpaleHus"

70

3amaun o TeMme "Tena u
MOBEPXHOCTHU BpaleHus"

71

KonTponbnas pabota
"Tena ¥ MOBEPXHOCTH
BpaieHus"

72

O0BEM IUIMHApA.
Teopema 06 00bEME
NPSIMOTO LUJIAHPA

73

Beruucnenue 00bEMoB
TeJI C TOMOIIBIO
OIpEEIEHHOTO
uHTerpana. O0bEM
KOHYCa

74

[Tnomaau OOKOBOH U
MOJTHOM MOBEPXHOCTU
KOHYca

75

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
WIMH/Ipa, KOHyca

76

HpI/IKJ'Ia,Z[HBIe 3aaa4u I10




teme "OOBEMBI 1
IJIOIIA Y TOBEPXHOCTEN

TCII

77

O0bEM 11apa U LapoBOro
cekropa. Teopema 00
00béme mapa. [nomanb
chepsl.
CrepeoMeTpHUEeCKHe
3aJ1auu, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapOBOTO
CEeKTOpa

78

[Tpuxnanueie 3a1a44 110
teme "OOBEMEI TET",
CBSI3aHHBIE C 00BEMOM
mapa v riomajbo
cheprl. COOTHOIICHHS
MEXAY MII0IAIMU
IIOBEPXHOCTEU U
00BEMamMu MOJOOHBIX Tell

79

IToxoOuble Tena B
POCTPaHCTBE.
N3menenue o6bpEMa npu
oJ00UH.
Crepeomerpuueckue
3aJ1auu, CBS3aHHBIC C




BBIUHCIIEHHEM 00BEMOB
TEJI ¥ IUIOIaaei
MOBEPXHOCTEH

80

Konrponbnas padora
"[1nomaau moBEepXHOCTH
U 00BbEMBI KPYTJIBIX TET"

81

JIBH>KEHUs MPOCTPaHCTBA.
OtobpaxeHusl.
JIBrKeHUs U PaBEHCTBO
¢uryp. OGmue cBoiicTBa
BVKEHUN

82

Bunsl nBmkennii:
IapaJuIeIbHBIN MIEPEHOC,
LEHTPAJIbHASI CUMMETPUS,
3epKaJIbHAs CUMMETPHS,
IIOBOPOT BOKPYT NPSIMOM

83

[IpeoOpazoBanus
nonodust. [psmas u
cdepa Ditnepa

84

I'eomeTpuueckue 3amaun
Ha IPUMCHCHUC
JIBUKEHUS

85

KonTponbhas pabota
"BekTopsl B
npoctpaHcTse”

86

O06o0maromee




noBropenue 11 nousTuit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIlHs
3HAHUM:
"[TapannenbHOCTh
IPSIMBIX U IIJIOCKOCTEH B
npocTtpaHcTae"

87

Oo6ob61aroee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3ALIH
3HaHUi: "BekTopsl B
npocTpaHcTae”

88

O06o0maroree
noBTopenue 11 moHsTHit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3aLHs
3HaHUU: "BekTopsl B
npocTpaHcTae”

89

Ob6o06maroree
noBTopenue 11 nonsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs




3HaHuii: "O0beM
MHOTOTrpaHHHKA"

90

Ob6o6maromee
noBTropenue 11 nousTuit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3aIIHs
3HaHui: "O0bemM
MHOTOTpaHHUKA"

91

Ob6o06marommee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIIHs
3Hanui: "[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpYyTJbIX Ten"

92

Ob6o06maroree
noBTopenue 11 moHsTHit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AITUS
sgaHuu: "[lmomanu
MOBEPXHOCTH U 00BEMBI
KpYIJIbIX Ted"

93

Ntorosas KOHTpOJIbHAS
pabora




94

NrtoroBas KOHTpOJIbHAS
pabora

95

[ToBTOpenue, 06o0IIEHNE
Hn cucreMaru3anus
3HAHUU

96

Uctopus pazsutus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOrui

97

Hcropus pa3Butus
CTEpPEOMETPUU KaK HayKu
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTH

98

Hcropus passurus
CTEPEOMETPUM KaK HAYKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

99

Hcropus pa3Butus




CTEPEOMETPUHU KaK HAYKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

100

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HAYKU
1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTHI

101

Uctopus pazButus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTui

102

Hcropus pa3Butus
CTEepEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI




OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102







MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Koa nposepsiemoro

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM 06p330BaTe.ﬂb

pe3yJbTara 0011ero o6pa3oBaHus
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTh
7.2 [IpyMeHsTh aKCMOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX NP PEILIEHUN T'€OMETP]
7.3 OnepupoBarh NOHATUAMU: MAPALIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSMBIX U IL
7.4 KnaccugunupoBars B3aMMHOE pacnoloKeHNE IPSIMBIX U IJIOCKOCTEH B pOCTpar
75 OnepupoBarh MOHATUSMU: BYTPaHHbIN Yroj, IPaHy ABYIPAaHHOIO yria, pedpo
' yroJl ABYTPaHHOI'O yIJia, FpajycHas Mepa ABYTPaHHOIO yria
76 OnepupoBarh TOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBIMYKJIIBIHA
' MHOTOTpaHHUKA, MPABUIBHBIA MHOTOTPAaHHHUK
7.7 Pacrio3naBath OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB (MMUpaMUIa, IpU3Ma, MPsiMOyToJ
78 KnaccudunupoBath MHOTOTpaHHUKH, BBIOMpasi OCHOBAaHUS Ui Kiaccu(UKalu
' MHOTOTPaHHUKH, TPABUIIbHBIE MHOTOTPAHHUKH, MIPSIMBIE U HAKIIOHHBIE TIPH3MBI, T
7.9 OnepupoBarh MOHATHAMU: CEKYIIas NIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
7.10 OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYEHUI MHOTOI'PaHHUKOB, HCIIOJIB3YsI METO/]
711 Crtpouth ceueHus MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBIMOIHSATH (BBIHOCHBIE) I
' MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaxoOXIAEHHE TE€OMETPUYECKUX BEIMYMH IO 00pasuam
712 W3BECTHBIE AHAIUTUYECKUE METOJbl MpPHU PELICHUH CTaHIApPTHBIX MaTeMaTHU(
' paccTosHUN MeXy IBYMs TOUYKaMH, OT TOYKHU J0 MPSIMON, OT TOUKH/IO TIOCKOCT
MPSIMBIMU
Pemarp 3amaun Ha HaxoOXJAEHHE TE€OMETPUYECKUX BEIMYMH IO o0paslam
713 M3BECTHBIE aHAIMTUYECKHE METOBI IIPHU PEHIEHUH CTaHJapTHBIX MaTeMaTHYECKU
' MEXIY CKPEUIMBAIOUIUMUCS MPSMBIMHU, MEXIY HPSIMONH M IJIOCKOCTBIO, MEXKI
yTJIOB
714 Boruncnsate 00BEMBI M IUIOIIAM TMOBEPXHOCTEH MHOTOTPAaHHHUKOB (IpH3Ma,
' (hopMyI1, BEIUUCIISTH COOTHOIICHUS MEX/1Y IUIOMAIMU TOBEPXHOCTEH, 00bEMaM
715 OnepupoBarh MOHATHSAMH: CUMMETPHSI B MPOCTPAHCTBE, IIEHTP, OCh M IJIOCKOC
' IUIOCKOCTH CHMMETPUH (DUTYpPEI
716 W3BnekaTh, MpeoOpa3oBbIBATE U HMHTEPIPETUPOBATh MHPOPMAILUIO O HPOCTP:

¢burypax, npeJCcTaBICHHYIO Ha YepTexax U pUCyHKax




[TpumensaTh TeoMeTpruecKue (akThl ISl PEUICHUS CTEPEOMETPHUECKUX 3a/ad,

1 IaroB PeIICHMs], €CITH YCIOBUS IPUMEHEHUS 3a/IaHbl B IBHOU opme
718 [TpumeHsITh TpOCTElIIIe MPOTPAMMHBIC CPEACTBA U SJEKTPOHHO-KOMMYHHUKAITH(
' CTEPEOMETPUYECKHX 3a/1a
719 [IpuBoauTH MpUMEpPbl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3H
' 3aKOHOB T'€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MoNMy4YeHHbIE 3HAHUS Ha MPAKTHKE: aHAJTU3UPOBATh pPealibHbIE CUTYa
MOHATHSL B MPOLECCe IMOMCKA pEHICHUs MaTeMaTH4ecKd CHOPMYIUPOBAHHO
7.20 peayibHblE CUTYyallUd Ha $3bIKE TE€OMETPUU, HCCIENOBaTh IOCTPOCHHBIE
reOMETPUUYECKUX TMOHATHI W TeopeM, ammapara anreOpbl, pemarbh MpaKkTUy
HaXO0XJICHUEM T€OMETPUUYCCKUX BEITNINH
11 KUIIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTAThl 0CBOEHUsSI 0OCHOBHOI1 00pa3oBaTe.ibl
NpoBepsieMoro
00111ero 0Opa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh TOHATUSAMHU: [HJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yIOIIHE IIH.
6.1 WIMHIP, KOHWYECKas TIOBEPXHOCTh, OOpasyrompe KOHUYECKOW ITOBEPXH
MMOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (UIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJT BPALLICHUS
6.4 KrnaccudumupoBars B3auMHOE pacmloiioKeHHe CPephl U TIOCKOCTH
6.5 OnepupoBaTh TOHSATUSMU: IIIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOT:
' OCHOBAHHME IIapOBOTO CJIOS, BRICOTA MIAPOBOTO CIIOS, IIAPOBOI CEKTOP
6.6 Bbrancnsate 00bEMBI U ITOMIAIN TTOBEPXHOCTEH TEN BPAIICHUS, TEOMETPUUECKUX T
6.7 OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIMCAHHBIN B cpepy M ONMMCAHHBIN OK
' B MHOTOTPAHHHK HJIU TEJIO BPAICHHS
6.8 BBIMHCIATE COOTHONICHHS MEX/TY TUIOIIAIIMU TTOBEPXHOCTEH M 00bEMaMU T10,100F
6.9 N300paxath u3ydaemble (UTYPHI OT PYKH U C IPUMEHEHUEM TIPOCTHIX YePTEKHBIX
6.10 BeInonHATE (BBIHOCHBIE) TTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UT
' CTPOUTH CEUEHUS Tell BpallleHUs
6.11 W3Bnekarb, WHTEPHIPETUPOBATh W MPE0oOpPa3OBBHIBATH WHOOPMAIIUIO O TIPOCTD:
' durypax, mpeJCcTaBIeHHYIO Ha YepTekKaX U PUCYHKaAX
6.12 [TpuMeHsITh TeoMeTprudeckhe (aKThl JIs PEIICHUs CTEPEOMETPUUYCCKUX 3ajad,

IaroB peIeHHUs, €CIIU YCIOBUS IPUMEHEHUS 3aJJaHbl B IBHOI (opme




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BrimonaaTs HeﬁCTBHﬂ CJIOKCHHUA BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOXCHHUA 1

6.14 KaKUMH CBOMCTBAMM OHHU 00JIa/1aI0T
6.15 [IpUMEHSTH IPABUIIO TAPAJUIEIENHUIIENA TP CII0KEHUU BEKTOPOB
OrnepupoBath MOHATUSAMM: JEKapTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
6.16 BEKTOPOB, KOOP/IMHATHI BEKTOPA, YTOJI MEXK/LY BEKTOPAMH, CKAIISIPHOE IIPOM3BE/IEH)
KOMILTaHAPHBIE BEKTOPBI
6.17 HaxomuTe CymMMy BEKTOPOB M MPOM3BEIEHHME BEKTOPA HA YHCIO, YrOJd Me
' IPOM3BEEHUE, PACKIIA/IBIBAT BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3agaBarh IOCKOCTh YPABHEHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT
6.19 Pernats npocreiiiime reoMETPUYECKHUE 3a/1a91 Ha IPUMEHEHNE BEKTOPHO-KOOPIUH
6.20 Pemars 3a1a4u Ha JOKAa3aTelbCTBO MATEMATHYECKUX OTHOLICHUH W HAXOXKIECHHE
' 00pasLam Win alropuT™Mam, MPUMEHSIS U3BECTHBIE METOIbI TP PEIIEHUHU CTaHIap
6.21 [IpuMEHATH TIPOCTEMIINE IPOrPAMMHBIE CPECTBA M 3JIEKTPOHHO-KOMMYHHUKAIMQ
' CTEPEOMETPUYECKHX 337124
6.9 [IpUBOAUTL TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE M IKU3H
' 3aKOHOB T'€OMETPHHU B HCKYCCTBE
[IpUMEHSATH TIOTyYEHHbIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PEATbHBIE CHTYA
MOHATHS. B TPOLECCE IMOWCKA DELIEHUS MaTeMATHYeCKH C(HOPMYIUPOBAHHO
6.23 peajbHble CHUTYalldd Ha S3bIKE TE€OMETPUM, WCCIIEN0BATh TOCTPOECHHBIE

FeOMETPUUECKUX IOHSATUH W TEOopeM, ammapara aiareOpbl, pemarb MNpaKkTHY
HAaxO0’KJICHUEM F€OMETPUYECKUX BEJINYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomeTpus

7.1

OcHOBHBIE TOHATHUS CTepeoMeTpuu. Touka, mpsMasi, INIOCKOCTh, MpocTpancTBo. [lonsTre 00 a
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX

7.2

B3aumHoe pacronoxkeHue MNpsSMBIX B IPOCTPAHCTBE: IEpeceKarolluecs, NapasuieibHble U
HapaJIJIGJII)HOCTB IPAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE: NapPAJUICIbHBIC NPAMBIC B IIPOCTP:
MMpAMBIX, HTAPAICIBbHOCTD Hpi[MOfI A TUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMU CTOPOHAMM
npoctpaHcTBe. [lapamnenpHOCTh IIOCKOCTEM: MapajulelibHbIE IIJIOCKOCTH, CBOWMCTBA

[Tpocreiimme mpocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPadIp, KyO, MapayuieIeUuIe]I, Toc

7.3

[leprieHAUKYASIPHOCT OPSIMOM M TUIOCKOCTH: NEPHEHIUKYJSAPHBIE MPSMBIE B MPOCTPAHCTB
MEPIECHINKYJSIPHBIE K IUIOCKOCTH, IPU3HAK NEPHEHIUKYJIAPHOCTH MPSIMONM U ILIOCK
MEPIECHANKYJISIPHON IOCKOCTH. YTIIbI B MPOCTPAHCTBE: YTrOJ MEXAY MPSAMON U IIIOCKOCTBIO,
yroJa ABYTPAHHOrO yriia. llepneHaukyissp ¥ HakJIOHHBIE: PACCTOSHHUE OT TOYKH JO IUIOCKOCT
IUIOCKOCTH, MpOoeKuus (GUrypbl Ha IUIOCKOCTh. [lepneHauKynspHOCTh IUIOCKOCTEH: MpH3HAl
mrockocrei. Teopema 0 TpEX nepreHIUKYIIspax

7.4

[TonsiThe MHOTOTpaHHWKA, OCHOBHBIE AJIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE U HEBBIMYKIIbI
MHoOTOorpanHuka. [Ipu3ma: N-yronpHas mpus3Mma, TPaHU M OCHOBAHMS TPHU3MBI, TIpsiMasi U Ha
MOJIHAsI MOBEPXHOCTh Npu3Mbl. [lapamenenumnesn, npsiMOYTOJIbHBIN NapaJlIeNeNUIe] U €T0 CBO]
nupaMuja, TPaHH M OCHOBAHME MHUPAMHJbI, OOKOBas ¥ TOJHAs TOBEPXHOCTh MHUPAMU/IE
nupaMuja. DJNEMEHThl MPU3Mbl M mHUpamMuibl. [IpaBuibHbIE MHOTOTPaHHHKH: TOHSATHE T
MpaBUJIbHAs TMPU3Ma W TpaBWIbHAS NHpPaMUAA, MpaBUIbHAs TPEYroiibHas MHpaMUAa |

[IpencraBnenue o MpaBUILHBIX MHOTOTPAaHHUKAX: OKTadp, J0AeKadAp U uKkocadapyrue CedeH!

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBC: CUMMCTPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH. DIJIEMEH
napajjiejicnmIic [ax, rnmpaBUJIbHbIX MHOT'OI'PAHHUKAX

7.6

Berancienue 51eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. Ilmomans OOKOB:
NOBEPXHOCTU MPSIMOW MPU3MBI, IUIOIIAJb OCHOBAaHHUI, TeopeMa O OOKOBOW IOBEPXHOCTH
OOKOBOI1 TIOBEPXHOCTH M MOBEPXHOCTH MPABWIILHOW NMHUPAMUIBI, TEOPEMa O IUIOMIAAH YCEUEE
00béMe. O0BEM MUPaMUIbL, TPU3MBI

7.7

HOIIO6HBIC TCJIa B IIPOCTPAHCTBC. CooTHOIICHUS MCXKAY IUIoaasiMu HOBCpXHOCTCfI, 00BEMaME

11 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

I'eomerpus




[unuaapudeckas MOBEPXHOCTh, 00pa3yomyue MIIMHAPUYSCKON MOBEPXHOCTH, OCh IIH

61 Hununaap: ocHoBaHUS U OOKOBasi IOBEPXHOCTbh, 00pa3yolias U 0Cb, IO lb OOKOBOM U I
Konnueckas moBepXHOCTh, 00pa3yromue KOHMYECKONH MOBEPXHOCTH, OCh U BEPIINHA KOHY
6.2 OCHOBaHWE W BepIIMHA, oOpa3ymmias ¥ OCh, IUIONIAJb OOKOBOH W TOJHOW TOBEp
o0pasyromye 1 BHICOTa, OCHOBAHHS U OOKOBAs IIOBEPXHOCTh
6.3 Cdepa n map: ueHTp, paguyc, 1uamerp, II0a s IoBepXHOCTH chepsl. B3zanmHoe pacro.
KacaTelbHasl IJIOCKOCTh K cdepe, MmIonaas ceps
6.4 N300pakeHue Tes BpallleHHsl Ha MJI0CKOCTH. Pa3BEépTka nunmHapa U KOHyca
6.5 KomOunanmu ten BpameHus ¥ MHOTOIPaHHMKOB. MHOTOTpaHHHK, OIMCAHHBIM OKOJIO
' MHOT'OI'PaHHUK, WIH TEJIO BPALLCHUS
6.6 [Tonsitue 06 00béMe. OcHOBHBIE CBOWCTBA 00BbEMOB Tel. Teopema 00 00bEME MPAMOYT
' cneactBus 3 He€. OOBEM nmmHApa, KoHyca. O0bEM mapa u miomanb chepsl
6.7 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IIOLIAIIMU IOBEPXHOCTEH, 00bE
6.8 Ceuenuss mwinMHApa (MapavielbHO M MEPHEeHIUKYISIPHO OCH), CeueHHs KoHyca (I
' IIpOXOo/dlIee Yepe3 BepIINHY), CeYeHUs I1apa
Bexktop Ha miockoctu U B mpocTpaHcTBe. ClOXEHHME U BBIUUTAHUE BEKTOPOB. YMI
6.9 PaznoxeHnue BekTopa 1o TpéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuiio napannenenunena.
IIPUMEHEHHEM TPaBUII JEUCTBUI ¢ BEKTOpaMH
[IpssMmoyronbHas cucreMa koopAauHaT B npoctpancTBe. Koopaunatel BekTopa. IIpocrer
6.10 VYron mexay Bekropamu. CkanspHOe MPOU3BEACHUE BEKTOPOB. BhIuncieHne yrioB Mex,

KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCETO/ IIpHU PCIICHHUU I'COMCTPUICCKHUX 3a1a1




HHPOBEPSEMBIE HA EI'S 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30BAHUA

Koxa npoBepsiemoro
TpeOoBaHUSA

IIpoBepsiemble TpeGOBAHUS K NPeIMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHQG
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Biagenne Meromamu 10Kas3aTeNbCTB, QJITOPUTMAMM  pELICHUSA 3a]ad;

OIIEpUPOBATh IOHATUSAMU: OIPEAEICHHE, aKCUOMA, TEOpeMa, CIIEJI
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC (DOPMYTUPOBKH; MPUMEHSATh HX; YMEHHE
IIPOTUBOIOJIOKHOE YTBEPXKIACHUE, IPUBOAUTH IIPUMEPBl M KOHTPIIPH!
MAaTeMaTHYECKOW WHAYKIMH; IIPOBOJUTH JTOKA3aTEIIbHBIC PACCYKICHUS IIPI
JIOTUYECKYIO MPABWIBHOCTh PACCYXKACHUI; YMEHUE OIIEPUPOBATH IIOHATUSAMY
OIEepally HAJl MHOXXECTBAMH; YMEHHE HMCIIOJIb30BATh TEOPETUKO-MHOKECTBE
peanbHBIX IIPOLIECCOB U SIBJICHUN U NPH PEIICHUM 334ad, B TOM YHUCIE U3
YMEHHUE ONEepUPOBaTh MOHATHAMHU: Tpad, CBA3HBIN rpad, AepeBO, IHKI,

3aJaBaTh M OMUCHIBATH rpadbl Pa3IMYHBIME CIIOCOOAMU; HCIIOIB30BATh Ipadr

YMeHue ONeprUpoOBaTh IOHATHAMU: HATYPAJIBbHOC YHCIIO, LEJI0C YUCIIO, CT¢
KOPCHb HaTypaHbHOﬁ CTCIICHU, CTCIICHb C pPalHWOHAJIbHBIM II0OKAa3aTCIICM,
IIOKa3aTciicMm, HOFapH(bM qucia, CUMHYC, KOCUHYC U TAHI'CHC MPOHU3BOJIBHOI(
palluOHAJIBHOC YHCJIO, HPPAIMOHAJIBHOC YHUCIIO, MHOXECTBA HATypaJIbH
JIECTBUTEIIBHBIX YUCCJI; YMCHUC HCII0JIb30BATh INMPHU3HAKHU ACINMOCTHU, HAU
HaNMMCHbBIIICC 06mee KpaTHOEC, aJIrOpUTM EBknuna pu peUICHUHN 3ala4;
NMO3MIUOHHBIMU CHUCTCMAMH CHHCIICHHA; YMCHHC BBIIIOJIHATE BBIYHUCJICHUC
BBIpa)I(eHI/Iﬁ CO CTCIICHAMU U J'IOFapI/I(I)MaMI/I, HpeO6pa3OBaHI/I$I z[p06Ho-pauI/10
OIICpHUpPOBATh  TIOHATHUAMU: ITOCICAOBATCIBHOCTD, apI/Iq)MeTI/I‘leCKaSI I
nporpeccusd, OCCKOHEYHO Y6LIB3.IOH_I8.H reoMCeTpHuICeCKasn Iporpe
MOCJICA0BATCIIbHOCTHU, B TOM YHCJIC C IOMOIIBIO PEKYPPCHTHBIX q)OpMyJ'I; YMCE
KOMIIJICKCHOC YHCIIO0, COHpSDKéHHLIe KOMIUJICKCHBIC YHUCJIa, MOAYJIb U aprT
(bopMa 3alliMCHU KOMIIJICKCHBIX 4YHCCII (FCOMCTpI/I‘{CCKaH, TPUTOHOMCTPHYICCK
IIpOU3BOJAUTH apH(bMCTH‘ICCKHC JENCTBUS C KOMIUIEKCHBIMH  YMCJI
HCIIOJIb30BaHUA KOMIUICKCHBIX YHCCI; ONCPUPOBATH IMOHATHAMH: MATPHUIIL:
MaTpullblI, FCOMCTpI/IquKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHe omnepupoBaTh IOHATUSMH: pPALMOHAIBHBIE, HpPPALMOHAIBHBIC,
Jorapu@mMuuecKue, TPUrOHOMETPUYECKHE YPaBHEHHUSI U HEPABEHCTBA, UX CI
MOHATHUSIMU: TOXJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHHE, HEp:
U HEpPaBEHCTB, pPAaBHOCWJIBHOCTb YPaBHEHHM, HEPABEHCTB M CHCTEM;
HEPABEHCTBA U CHCTEMBI C IOMOIIBIO Pa3JIUYHBIX IPUEMOB; PEIIaTh YPAaBHEE

mapaMeTpoM; MPUMCHATE YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMBbI IJIA PCLIC]




3a/lav U3 pa3jInYHbIX obnacreit HAaYKU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTh (YHKIUH,
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (DyHKIIUH
3Ha4eHUs1 (QYHKIHMU HAa MPOMEXYTKE, HempepbiBHAA (DYHKIIHS, aCHMIITOTHI
BTOpasi MpOHU3BOJHAS (YHKLIUH, TEOMETPUUYECKHH M (PU3UUECKUH CMBICI T
OTpeNeNIEHHBIA MHTErpall; yMEHUE HAaXOIHWTh AaCHMIITOTHI Tpaduka )
MPOU3BOJIHBIE CYMMBI, TIPOU3BENCHHs, YacTHOTO M KOMIIO3UIMU (yH
KacaTeNnbHOW K Tpaduky (QyHKIUH, yMEHHE HAaXOIHUThb NPOU3BOIHBIC DIIEV
WCIOJb30BATh TPOU3BOJHYIO JJISI HMCCIEAOBAaHUS (YHKUUN, HAXOIWUTH |
3Ha4eHUs (PYHKIUH;, CTPOUTh TpadUKH MHOTOWICHOB C HCIOJIH30BAHUEM
aHaJM3a; MPUMEHATH MPOU3BOIHYIO JIJIsl HAXO0XKJICHHSI HAWTYUIIErO PEIICHUS
COLIMAIIbHO-9)KOHOMHYECKUX U (PU3MUECKUX 3a7adax; HaXOIUTh IJIOMIATH ¥
MHTETpaja; MPUBOAUTH MPUMEPhl MAaTEMAaTHYECKOTO MOJCIHPOBAHUS C IIC

YpaBHEHUH

YMenue omepupoBaTh MNOHATHAMH: Tpaduk GyHKIUH, oOpaTtHas QyHK
TUHEWHas (QYHKIOWS, KBajpaTHyHas (YHKIUS, paluoHaNbHas (QYHK
TPUTOHOMETpUYECKHEe (YHKIMHM, OOpaTHbIE TPUTOHOMETPUYECKUE (]
norapupmuueckass (QyHKIUH; YMEHUE CTPOUTh TpadUKd  HM3YYCHH
npeoOpa3oBanus TpaguKoB GYHKIUN, UCIIOIB30BATh TPAPUKH I U3YyUCHH.
MIpH PEIleHUH 3a/1a4 U3 JPYTUX YUeOHBIX MPEAMETOB U 3a/1a4 U3 PeabHOM »
3aBHUCHMOCTH MEXy BETMYMHAMH; HCIIOIb30BaTh CBOMCTBA U rpaduku PyHK
HEpaBeHCTB W 3a/ay C MapaMeTpaMu; U300paxarh Ha KOOPIAWHATHOU IIIC
ypaBHEHUM, HEPABEHCTB U X CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCJIE Ha I
JBM)KEHUE, paboTy, CTOMMOCTh TOBAapOB U YCIIYT, HAJIOTH, 3aJa4d U3 OOI:
ceMeMHbIMU (PUHAHCAMU); COCTABISATh BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBR
3a/1a4¥, MCCIENOBATh IIONYYEHHOE DEIIEHHWE W OLEHUBATh IPaBAONONOC
MOJEIIMPOBAaTh pEaJbHbIE CUTYyallMM Ha SA3bIKE MAaTE€MATHKH; COCTaBILS
HEPABEHCTBA M UX CUCTEMBI IO YCIOBHUIO 33Ja4M, MCCIEI0BATh ITIOCTPOCHHE
anmnapara ajnreOpbl, HHTEPIPETUPOBATH IMOTYYEHHBII pe3ynbTar

YMeHue omepupoBaTh MOHATHAMHU: cpelHee apu(MeTHYecKoe, MeauaHa,
3HAUEHUs, pa3Max, JUCIEpPCUs, CTAHJAPTHOE OTKJIOHEHUE YHCIOBOTO

UHTEPIPETHUPOBaTh WHGPOPMAILMIO, MPEJCTABICHHYI0 B Ta0iuuax, F
OTPaKAIOIYI0 CBOWCTBA pEaJbHBIX IPOLIECCOB M SIBIECHUM; INPEACTABIAT
TaOJIMIl ¥ JUarpamMM; MCCIeI0BaTh CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE
METOZIOB M DJIEKTPOHHBIX CPEACTB; TpaUUEeCKH HCCIIEA0BAaTh COBMECTHE
JyarpamMm pacCeMBaHUs U JIMHENHON peErpeccuu

YMmenue ONCpUPOBAThH TOHATHAMU: CJ'Iy‘I&fIHBIfI OIIBIT U CJ'Iy‘IB.fIHOC COOBIT




COOBITHS; YMEHHE BBIYUCIIATH BEPOSTHOCTh C HCIIOJIB30BAaHUEM TIpadur
(OpMyIIbI CIOXKEHHSI U YMHOXEHHUS BEPOSITHOCTEH, opMyy HMOJIHOM BEpO:
KOMOHMHaTOpHbIE (AKThl U (POPMYJIIbI; OLEHUBATh BEPOSATHOCTU PEATBHBIX C(
MOHATHUSIMU: CllydaiiHasi BeIMYMHA, pacpe/IesIieHne BEpOSITHOCTEH, MaTeMaTu
U CTaHAAPTHOE OTKJIOHEHUE CIyYalHON BETUYMHBI, PYHKIIUU paclpeieIcHH:
MOKa3aTeJIbHOr0O M HOPMAJIBHOTO PaCHpelleleHUi; YMEHHE HCHOJIb3C
pacnpenesieHuid Uig pelleHus 3ajady; 3HAKOMCTBO C MOHSTHUSIMH: 3aKO
BBHIOOPOYHBIX HCCIIEIOBAaHUI; yMEHHE NIPUBOJUTH MPUMEPHI IPOSBIICHUS
MPUPOJHBIX M OOUIECTBEHHBIX SIBJICHHSX; YMEHHUE OMNEPUPOBATH MOHSATHUSIM
YHCIIO COYETaHUH, YMCIIO MepecTaHOBOK; OnHOM HproTOHA; yMeHHe mpUMeH
paccyXaeHusl s pelieHUs 3aJay; OLIEHWBAaTh BEPOSTHOCTU pealk
BEPOSTHOCTHYIO MOJIENTb M HHTEPIPETUPOBATH MOMYyUYEHHBIH Pe3yabTaT

YMeHue onepupoBaTh NMOHATHAMH: TOYKA, IPsAMAas, INIOCKOCTh, MPOCTPAHC
yIia, INIOCKUM YroJl, ABYIPAHHBIA IO, TPEXTPAHHBIN YTOJI, CKPELIUBAOIIIY
U TEPHEHIUKYISPHOCTh MPAMBIX M IUIOCKOCTEH, YIroJd MEXAY MPSAMBIN
IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH, DPAaCCTOSHME OT TOYKHM [0 IUL
IPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTAMM; YMEHHE HCIIOJIb30BaTh IIPY
(GakTel ¥ TEOpEMBI IUIAHUMETPHUH; YMEHHE OLEHHBATH pa3Mepbl OOBEKTOB (
MAaT€MaTHYECKUE MOJEIN C MOMOILIBI0 T€OMETPUYECKUX NOHATUN U BEJIIMYU

IMPAKTUYCCKHEC 3a/laun

10

YMeHue onepupoBaTh MOHATUAMM: IUIOUATb (GUIYphl, 00BEM (UTYDHI,
MHOTOIpaHHHUK, CEUYe€HHEe MHOTOrpaHHMKa, KyO, mapajiesenunes, MpH
MOBEPXHOCTh BpallleHWs], LWIMHAP, KOHyc, Iap, cdepa, miomanb ch
MUPaMUbl, TPU3MBI, KOHYCa, LMINHApPa, 00bEM Ky0Oa, MPSMOYTOJIbHOIO T
IIPU3MBI, WINHAPA, KOHYyCa, I1apa, pa3BEPTKA MOBEPXHOCTHU, CEYEHUS KOHYC
OCHU WJIM OCHOBaHMIO, CEYEHUE 111apa, INIOCKOCTh, Kacatoasicst cpepsl, LIUITUE
CeueHHe MHOTOTpaHHUKa, N300paXkaTb MHOTOTPAHHUKH, (DUTYPBI U MTOBEPXHC
TOM YHCJIE C NMOMOUIBIO JJIEKTPOHHBIX CPENCTB; YMEHUE NPHUMEHSTH CBOMU
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUSI U3Yd4aeMbIX (UTYp, BBIABHI
IpU3HAKAX TEOMETpUYEeCKUX (uryp, OoOOCHOBBIBATH WJIM ONpOBEPral
Kinaccuukanuoo QGUryp MO pPAa3TUYHBIM MPU3HAKAM, BBIMOIHATE HEO
IIOCTPOCHHUS

11

YMeHne onepupoBaTh MOHSATHIMH: JBI)KEHHE B MPOCTPAHCTBE, Mapaliellb
IUIOCKOCTH W B TIPOCTPAHCTBE, IIOBOPOT, TNpeoOpa3oBaHHE IOI00MS,

pacrio3HaBaTh paBHbIE W TOMOOHBIE (QHUTYpPHl, B TOM 4YHCIE B IPHPO]
WCTIOJIh30BATh TEOMETPUUYECKHIE OTHOUICHHS MPH PEIICHUH 3ajad; HaXOIUT
(nmuHa, yroj, IUIOmIaab, 0ObEM) MpPH PELIEHUH 3aJad U3 JIPYrHX Y4eOHBI
KU3HH, yMEHHE BBIYUCISATH T'€OMETPHUYECKHE BEIMYUHBI (IJIMHA, YTOJI,

MOBEPXHOCTH), MCMONb3ysd H3y4eHHbIe (OPMYJIBI U METOJbl, B TOM Ul




MUPaMUIbl, TPU3MBL, KOHYCA, IIMJIMHJIPA, TUIOMAbL cephl; 00bEM Kyba, IpsMm:
MUPaMUbL, IPU3MbI, HIWIHH]PA, KOHYCA, Iapa; yMEHUE HaXOAUTh OTHOILICHHE

12

YMeHue onepupoBarh MOHATHAMH: IPSIMOYrojibHas CHCTEMa KOOpJUHAT,
KOOpJMHATBl BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEAECHNE BEKTOPA HA YHUCIIO, PA
CKaJIPHOE IPOM3BEICHUE, BEKTOPHOE IIPOU3BEJCHHUE, YrOJ MEXKAY BEKTO
BEKTOPHBIH M KOOPAMHATHBIM METOJA JUIsl PELICHMs] F€OMETPUYECKHUX 3a/l

MPEIMETOB

13

YMeHne BBIOMpPATh MOAXOISIIMA METOM JJIS PEIICHUs 3a/adyd; MOHUMaHH
W3yYEHUU TPUPOJIHBIX U OOIIECTBEHHBIX IPOIECCOB M SBJICHUMN; YMEHY
3aKOHOB MAaT€MaTUKHU B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHI MaTEMATH®
Y MUPOBOI MaTeMaTU4eCKOi HayKu




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI' 1O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 UYucna 1 BBIYUCIECHUS
1.1 Harypanbnble u nensle uncna. I[lpu3Haku AeIMMOCTH HEbIX Yucel
1.2 Parnmonanbubie ynciaa. OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE TIEp
1.3 ApudnMeTHdeckuii KOpeHb HaTypaIbHOU cTeneHu. [IeficTBus ¢ apupMETHISCKUMH KOPHIMHU
1.4 Crenessb ¢ 11eabIM nokaszareneM. CTeneHb ¢ palioHaIbHBIM MoKa3zaTesieM. CBOWMCTBA CTEIEH
1.5 Cunyc, KOCHHYC M TAaHT€HC YHCJIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, aPKTAHT'E€HC YHC
1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI
17 JeiicTBuTenpHble yncia. ApudMeTHUeCKUue Onepanuu ¢ JeHCTBUTENbHBIMU dnciaMu. I
' IpaBUJIa OKPYTJICHHUS, IPUKUKA U OLIEHKA Pe3yJbTaTa BEIYUCICHUH
1.8 [TpeoOpazoBaHre BbIpaKEHHI
1.9 KommuiekcHbie uncna
2 VYpaBHEHMs U HEpAaBEHCTBA
2.1 Llenbie 1 pOOHO-pallMOHATILHBIC YPaBHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHS
2.4 [Toka3zarenbHble U TorapupMUUYECKre ypaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonanbHpie HEPaBEHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Matpuia cuctemsl IMHEWHBIX ypaBHEHUN. OTpenennTenb MaTpHULIbl
3 OyHKIMH U TpaduKu
31 OyHkuus, crnocodbl 3amaHus ¢yHkuuu. ['paduk ynkumu. B3aumHo o6patHble (yHK
' dbyukun. [lepuoanyeckue pyHkuuu
Ob6nactp ompeneneHuss U MHOXKecTBO 3HadeHMH QyHkiuu. Hymun Qynxmun. ITpowm
3.2 [TpomMeXyTKM MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMbI QpyHKIU. Hanbonbir
(GYHKINMU Ha TPOMEKYTKE
33 Crenennast GyHKIMS ¢ HATypaJIbHBIM H ILIETBIM moka3arenem. E€ cBoiicTtBa u rpaduk. CBo

CTCIICHHU




3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu

3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu

3.6 Touku pa3pbsiBa. AcUMITOTH rpadukoB ¢pyHkuuid. CBoWicTBa PYHKIUI, HENPEPHIBHBIX HA O

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS ITOCIIEIOBATEILHOCTEN

3.8 Apudmerndeckasi 1 reoMeTpuuecKkas nmporpeccuu. opmyina CI0XKHBIX TPOIICHTOB
4 Hauana MmaTemaTuieckoro anaiamsa

4.1 [TpousBoanas ¢pyukiuu. [Ipon3BoHbIe F€eMEHTAPHBIX (YHKINUN

42 [TpuMmeHeHre MPOU3BOJHON K HCCIEI0BaHUIO (PYHKIIMH HA MOHOTOHHOCTb M SKCTPEMYMBI. F
' HAUMEHBIIETO 3HaUeHUs! QYHKIIMH HA OTPE3Ke

4.3 [TepBoobpaznas. Muterpan
5 MHoxecTBa U JIOTHKa

5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMHU. [uarpammsl Ditniepa — Benna

5.2 Jloruka
6 BeposaTHOCTh U cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTHKA

6.2 BepostHocTh

6.3 Komb6unaropuka
7 I'eomerpus

7.1 Durypsl Ha IMIIOCKOCTH

7.2 [IpstMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpanHuku

7.4 Tena u NOBEpXHOCTH BPALLICHUS

7.5 Koopaunats! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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