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HOACHUTEJIBHASA 3AIIUCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIHKJIA.
[lockonbKy  JIOTMYECKOE  MblIIeHUWEe,  (GOpMHpyeMOe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUUECKUX YTBEPKICHHUM IMPU PEIICHUH I€OMETPUUECKHUX
3aja4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nYecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypca «I'eomeTpus» Ha yriy0inEéHHOM
YpOBHE — pa3BUTHE WHIUBHUIYAIbHBIX CHOCOOHOCTEH OOydYarouuxcs Mpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  MNPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiayOOKMX TE€OMETPUYECKHMX 3HAaHUNW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX JIJISl YCIIEITHOTO MPo¢heCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMY U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MUPOBOW KyJBTYpHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUpPa, 3HAHUE MOHATUITHOTO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(GopMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMyn M yMeHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl UM HaXOAUTH
HECTaHJAapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(GopMupoBaHuEe YMEHHS paclo3HaBaTh Ha YEPTEKax, MOJESIX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUYECKHE
MOJENIH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYECKUX TEeOpHi, (pOopMHUpOBaHME MOHMMAHUS POJM AKCMOMATUKH TIPU
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe YMEHUS BIAJETh METOAAMH JOKa3aTeNbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJIUTH JIOKa3aTeNIbHbIE PACCYKICHUS B
XOJI€ peUIeHUs] CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COAECPIKAHUEM,
(opMHpOBaHME MPEACTABICHUS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMM MAaTEMATHYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKH B MPOBEICHUU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CroCcOOHOCTEM 00YyYarOIIMXCsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUHU IPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMU COJIEP)KATEIBHBIMU JIMHUAMHM Y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xnaccax sBustorcs: «lIpsMble ©  IUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSAMMY, PEJICBAHTHBIMH T€OMETPUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOT0 Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHMH  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNbHbIM JIMHUSM, HO | 110 rogaMm o0yudenus. Coaepikanue oOpa3zoBaHus,
COOTBETCTBYIOIIICE IMPEIMETHBIM pe3yibTaTaM OCBOoeHUs DenepanbHOil pabodeit
NPOrpaMMBbl, PACTPEICIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHUHITUITHAILHBIM BOIIPOCaM O0yJaronuecs
oOpamaiuch HEOJHOKPATHO. JTO TMO3BOJSIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4aroUIUXCsl, PACIIUPSS U YIIIyOIss
e€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnmanuu  00ydeHHUs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTEBHBIX MporpamMMm, o0OecneunuTh yriayOneHHoe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIoNIeH yaeOHoro npenmera «MaTteMaTukay;

MOATOTOBHUTH OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 IpodeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJI0).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOCHHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECcCeKarolurecs,
napajulesibHble M CKpeluBalomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIINXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX M TUIOCKOCTEN B IPOCTPAHCTBE: MapajuiebHbIe
npsIMbI€ B POCTPAHCTBE, MAapaLIEIbHOCTh TPEX MPSIMBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAHUE, H300pakKeHHE
¢uryp. OcCHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuiebHON MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MmapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IJIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenune,
IIOCTPOCHHE CEUCHUH.

IlepneHAMKYJIAPHOCTh NPSAMOW U INIOCKOCTH: NMEPIEHAUKYIISIPHBIC IIPSIMBIEC B
IPOCTPAHCTBE, IPSMBIE IapajuICIbHbIE W IEPHEHAUKYISIPHBIE K IUIOCKOCTH,
IPU3HAK MEPIECHAUKYISIPHOCTH MPSMOM M IUIOCKOCTH, TEOpeMa O MpsIMOi

NEPHEHIUKYISIPHON IIJIOCKOCTH. OpToronanpHoE POEKTUPOBAHHUE.
IlepnieHAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYISPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

YTIiael B MPOCTPAHCTBE: YIroJl MEXAY IPSMOU U IUIOCKOCTBIO, ABYTDAHHBIN
YTOJI, JINHEWHBIM yTOJI ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. [lpusma: n-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS MOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJbHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Dilnepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM mNupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHUpPAaMUIA, [paBUJIbHAsA TPEYrOJbHAS MUPaMUIA U IPABUIIBHBIN
TeTpa’ap, KyO. IlpenacraBieHne o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOLAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MNPAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
Teopema O IUIOIIAAN YCEeUEHHOU MTUPAMU/IBI.

CummMmerpuss B TIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOMU
IAPaMUBI.

BeKkTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3jIoOKEHHH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalsspHOE IIPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpamueHus

[loHsTHS: UOWIMHIPUYECKAs TIOBEPXHOCTh, KOHUYECKas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTh. Pa3BépTka nunuHapa U KoHyca. CuMmmerpus chepsl u
mapa.

O0béMm. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIFHOTO Tapajuienenurena u cienctBus u3 He€. OObEM mpsMol u
HAKJIOHHOW TPU3MBI, MWJIWHIPA, TUPpaMHUIbl U KoHyca. O0BEM Mapa u MIapoBOTO
CerMeHTa.

KoMOuHanum Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipw3ma, BhucaHHas B
[WINHAP, OMHCAaHHAs OKojo unwuiauHApa. Ilepecedyenme cdepbr m mapa c



mwiockocThio. Kacanue mapa u cdepsl miockocTbio. [loHATHE MHOrOrpaHHHKa,
ONMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMIaAb chepbl U €€ 4YacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue monobusi, romoreTus. PemieHue 3agady Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS MIHHIPA
(mapajmienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U TIPOXOJSAIINE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYEeHMI: METOJ CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEeKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOMCTBA BEKTOPHOTO YMHOXEHHS. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oas3ucy. KooOpIMHATHO-BEKTOPHBIM METOJ MPU PEHICHUH TeOMETPUUYECKUX
3a/1ad.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHHS M PaBEHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEGHHWM. Buasl JBWXKEHUI: TapaulelbHBIA TIEpPEHOC,
LEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHs, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHICKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHHS PA3JIUYHBIX CTPYKTYp, SBIICHHH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAXKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JIOCTIXKCHUH B JIPYrMX HayKaxX, TEXHOJOTHAX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Haponaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHI HayKh U JEATEIbHOCTBhIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acI€KTaM Pa3jIuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOT0 1 06€30MacHOro 00pa3a )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, pEryisipHas (u3ndecKass aKTHBHOCTb), (DU3UYECKOE COBEPIIEHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEILHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznmuuyHbIM  chepaMm  MPOQPECCHOHATLHON  JCSATENBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HapaBIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpelbl, OCO3HaHUE II100aIbHOIO XapaKTepa IKOJIOTHYECKUX MPOOIeM, OpUEHTALIUS
Ha TMPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKH U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW ESITeIbHOCTH, ATAloB ¢
Pa3BUTHUA W 3HAYMMOCTH JUISI Pa3BUTHS [MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KYJIbTypOW Kak CpEJCTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTeMaTHYECKHUX
OOBEKTOB, TOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 7151 0000IEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A,

BOCIIpUHUMATh,  (OPMYIUpPOBaTH W  NPEeoOpa3oBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUI 10 aHAJIOTUU;

MIPOBOJIUTh CAMOCTOATENIBHO J1I0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmoco® pemeHus y4eOHOM 3amadu  (CpaBHUBATHh HECKOJIBKO
BAPUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejbckue 1eicTBUA:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOATENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH J€(UIUTHI WHDOpPMAIIMH, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIUIO, TPEJACTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTFOCTPUPOBATH TPpaPUUECKH;

OILICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIe 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUAMU H
IeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoil 3ajJayd, BBICKA3bIBATh HJCH, HAIlCJICHHBIE Ha ITOMCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyude U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJbTaThl PEIICHUS 3a7adM, SKCIIEPUMEHTA, HWCCIIeI0OBaHNs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MPE3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATh IUJIaH, AJITOPUTM PEIICHUS 3a/laud, BHIOUPATh CIIOCOO pelieHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB, BIAJETh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTata pelieHus
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB ACSATEIbHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MTPHUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJ30BaTh MPEUMYIECTBA KOMAaHJIHOW W WHIWBHUIYaJbHOU
paboThl TpU peHieHWH YYEOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl PabOT, [IO0rOBapuBaThCsA, OOCYXAAaTh TMpollecC W pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXaeHHs, 0OOMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEHCTBUA C APYTMMHM 4YI€HAMU KOMAaHbI, OLICHUBATh
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEJMETHBIE PE3YJIBTATHI

K xonmy 10 kiacca o0yJaronuiics HayauTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHUH 33724 U MPOBEICHUH MAaTEeMATHIYECKUX PACCYKICHUIA;

e TMPUMEHATH AaKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUUECKUX 3a/1a4;

e KIacCHU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJIHO OINEpPUPOBATh TIOHSATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON WU
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuja, NpsMOYyroJIbHBIN Napaienenumnen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOT'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTbh, BBIMIONHATH M300pakeHust Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHSTH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
UPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT,;

e CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NMPUMEHSAS W3BECTHBIE METOJIbI
IpU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATHh MPOCTEHIINE MPOrPaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHHMKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPEOOPa30BbIBATE U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJIYYEHHbIE 3HAHUS HA MPAKTUKE: CpPaBHUBATH W
aHAJU3HPOBATH PEAbHbIE CUTyallud, MPUMEHSITh W3yUYECHHBIC MOHITUS B
npolecce IOHMCKa pEIHIeHHs MaTeMaTHYecKd ChOopMyJIHPOBAHHOMN
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJEIH C MCIOJb30BAHUEM TI'€OMETPUUYECKUX
MOHATUH W TeopeM, ammapara anareOpbl, pelniath MPaKTUYECKUe 3aadd,
CBSI3aHHBIE C HAXO0XKJICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUSI TEXHOJIOT .

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOH U Cc(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJTYYECHHUS;

OTNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Teia BpalleHus (UWIMHAP, KOHYC, cdepa U 1ap) u
O0OBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TIOIIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJ BpallleHHs,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOLIAAsIMU MMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPaIlCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JIE€KapTOBOW CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY NPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKHM [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jl BpalleHUus IIpU
NapajuyleIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus Mo00us;
CTPOUTH CEYEHUSI MHOTOIPAHHUKOB U TEJl BPAlCHUSI: CEUCHUS LUIUHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBAHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TI0CKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU dopme;

pemate 3aJadyd Ha J0Ka3aTeIbCTBO MATEMATUYECKUX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1ad;

MIPUMEHATh  [OJIyYCHHbIE  3HAHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBAThH PEAIBHBIE CUTYallUU, IPUMEHATh U3yYECHHbIC
MOHSTHUs, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PEUICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHBIE CUTYyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T€OMETPUYECKUX TIOHATUH H TEOPEM,
ammaparta anreOpbl, pemarh MPaKTUYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TIPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoarmbie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOEe  pacnosnoxkeHue — OpsMBIX B 6 |
MIPOCTPAHCTBE
3 [lapanienbHOCTh MPSIMBIX U IUIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepneHnmiynﬂpHOCTb MIPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHoOrorpaHHUKu 7 1
7 Bexkrtops! B mpocTpaHcTBE 12
g HOBTOPGHI/IC, 000011eHNe U CUCTeMAaTHU3alUs 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KUIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Komrpoasmere | Tpaktuseckue (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, o(io6meHI/Ie u 15 |
cUCTeMaTH3alus 3HaHUH
3 O06bEM MHOTOTPaHHHUKA 17 1
4 Tena BpameHus 24 1
5 [Imomamn  moBepxHOCTH W OOBEMBI 9 1
KpPYTJIBIX TEJ
6 JBro>xeHust 5 1
7 [ToBTOpEHwUE, Ofi06HleHI/Ie u 17 )
cUCTeMaTH3aIls 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHBIE TpaBUJa U300pakeHUsI Ha
PHUCYHKE IJI0CKOCTH, napajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[loHaTns crepeoMeTpuu: TOYKaA, MpsAMasd,
TUIOCKOCTh,  MPOCTPaHCTBO.  OCHOBHBIE
MpaBWjia  U300pakKeHHs] Ha  PUCYHKE
IIJIOCKOCTH, mapaljICJIbHBIX IIPSAMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

[MonsiTnsi: TmepeceKaroImuecs: TUIOCKOCTH,
MepeceKaroIuecs: mpsiMas W IDIOCKOCTB;
MOJTyITPOCTPAHCTBO

[lonsTus: mepecekaromuecs IJIOCKOCTH,
nepecekammuecs mnpsMas U I[UIOCKOCTb;
MOJIYIPOCTPAHCTBO

MHororpaHHuKH, n300paxeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (uUryp,
HECYIIECTBYIOIUX 00BEKTOB

MHOrOrpaHHHKH, n300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (uUryp,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUU u MEPBLIC
CICACTBUA U3 HUX




AKCHOMBI ~ CTEpPEOMETpPUM U IIEPBbIE
CJIEJICTBUS U3 HUX

AKCHOMBI ~ CTEPEOMETPUU U  TIEPBBIC
caeactBusg u3 HuX. CHoocoObl 3aJaHus
NpAMBIX M IUJIOCKOCTEHd B MPOCTPAHCTBE.
O06o03HaueHus TPSAMBIX U TJIOCKOCTEH

10

N300paxkenue ceueHuil mupaMmujpl, Kyda u
MPU3MBI, KOTOpBIE TMPOXOJAAT dYepe3 HUX
pédpa. Nzobpaxenue MepeCceUCHUs
MOJTYYEHHBIX IUIOCKOCTEeW. PackpamuBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N300paxkenue ceueHuii mupamujel, Kyda u
IIPU3MBI, KOTOpPBIE MPOXOIAT 4Yepe3 uX
pédpa. N3obpaxenune MepeCeUCHHS
MOJIYYCHHBIX TJIOCKOCTEH. PackpaminBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMH LIBETaMU

12

N3obpaxenne ceyeHW MUpaMUIbl, Kyoa H
NPHU3MBI, KOTOpBIE TPOXOIAT 4Yepe3 uX
pédpa. N3obpaxenune MepeCeUCHUS
MOJIyYCHHBIX TUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CEUCHHI Pa3HBIMU IIBETAMH

13

N300pakeHue cedeHuid mupamubl, Kyda u
NPU3MBI, KOTOpBIE TPOXOIAT 4Yepe3 uX
pédpa. N3obpaxenue MepPECCUCHUS
MOJIyYCHHBIX IUIOCKOCTEU. PackpamuBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton ciaenoB ajs MMOCTPOCHUSA Ce4YeHH I

15

Meton cnenoB [Uid MOCTPOEHUS CEUYEHUH.
CpolicTBa  mepecedyeHUN  MpPSAMBIX U




IJIOCKOCTEN

16

Mertoa cnenoB Ajisl TOCTPOCHHUS CEUCHHM.
CpoiicTBa  mepeceuyeHUN  MPAMBIX U
IJIOCKOCTEN

17

[TocTpoenne ceuenuit B nmupamuie, Kyoe mo
TpéM TOoukaM Ha pébpax. Cosnmanue
BBIHOCHBIX YEPTeXKEW W 3amuch IMIaroB
MOCTPOCHUS

18

[TocTpoenne ceuenuit B mupammue, Kyoe 1mo
TpéM Toukam Ha pe&Opax. Cozmanue
BBIHOCHBIX UEPTeXKEW W 3amuch IIaroB
MTOCTPOCHUS

19

[TocTpoenne ceuenuii B mupammue, Kydoe mo
TpéM Toukam Ha p&Opax. Cozmanue
BBIHOCHBIX YEpPTEXKEM MW 3amuch MIAroB
MIOCTPOEHUS

20

[TocTpoenne ceuenuii B mupammue, Kyoe 1mo
TpéM ToukamM Ha p&Opax. Cozmanue
BBIHOCHBIX YEpPTEXKEM UM 3amuch LIAroB
MIOCTPOEHUSA

21

[ToBTopenne manumerpun: Teopema o
MPOMOPLIUOHANBHBIX  oTpe3kax. I[lomobue
TPEYTrOJIbHUKOB

22

[ToBTOpEeHUE TJIAHUMETPUU: Teopema
Menenas. PacueTsl B ceueHMAX Ha
BBIHOCHBIX ueprTexkax. Mcropus pa3BuTHS
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTtponpHas pabora "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3anMHOEe  pacnosiokeHHE  NpsAMBIX B
npoctpaHcTBe. CKpelrBaoLuecs MpsMble.
[Ipu3Hakm  CKpemMBAIOIIUXCA  IPSMBIX.
[TapamienpHbIe TPsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CYLIECTBOBAHUH 51
€AVMHCTBEHHOCTH MNPAMOH NapajlIeIbHOU
JAHHOM IPSAMOM, NPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA M HE JEXKalled Ha JTaHHOU
MPSIMOM. Jlemma 0 [IepECEUCHUHN
MapajuIeIbHbIX MPSMBIX IIOCKOCTHIO

26

[TapamnensHOCTE Tpex npsiMbIX. Teopema o
TpEX NapaJuIelbHBIX NpsMBIX. Teopema o
CKPELIUBAIOILMXCS IPAMBIX

27

[TapannensHoe MIPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA MapasuiebHOTO
npoektupoBanus. 3o0pakeHune pasHBIX
¢buryp B napamienbHONU IPOEKLIUN

28

LenTpanbHas MPOEKITHUA. VYron c
COHAINpPABJICHHBIMU  CTOPOHAMU.  YTOI
MEXAY NPSIMbIMU

29

3azla111/1 Ha J0Ka3aTCJILCTBO u
HCCICOOBAHUC, CBsA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHATHA: Mapa/uIeNbHOCTh NPAMOUM U
IJIOCKOCTH B ImpocTtpaHcrBe. IlpusHak
[apaJUIeIbHOCTH  NPSAMOM U IUIOCKOCTH.
CpolicTBa NapauIEIBHOCTH NPSIMOM U
IIJIOCKOCTH




31

I'eomerpuueckue 3a1auu Ha BBIYMCIICHUE U
JI0Ka3aTeNnbCTBO, CBSI3aHHBIE c
NapajuIeIbHOCTBIO MPSAMBIX U IIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenne ceueHus, MPOXOISAIIETO Yepe3
JaHHYI0 ~ TpSIMyI0  Ha  4YepTexe |
MapajuieIbHOrO Apyrol mnpsmoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHas NMpoeKIysl, NPUMEHEHUE s
ITOCTPOEHUS CEYCHMI Ky0a u
napajieenuIena. CaolicTBa
napajuiefienune1a u IpusMbl

34

[Mapannenshbie  1iockoctd.  [IpusHaku
MapajuIebHOCTH JBYX IIOCKOCTEMH

35

Teopema 0 MapasuiebHOCTH u
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIeit
yepe3 TOYKY, HE MPUHAIJIEKAIIYIO JaHHOMN
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CaolicTBa mapalieNIbHBIX IIJIOCKOCTEH: O
MapajuieIbHOCTH MPSMBIX IepecedeHust pu
TepeCceYCHU N JIBYX napajuieIbHbIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa mapaienbHbIX IJIOCKOCTEH: 00
OTpe3Kax napauIeTbHbIX MPSIMBIX,
3aKIIOUEHHBIX ~ MEXJY  IapalljielbHBIMU
IJIOCKOCTSIMU; O TEPECEYEHUH MPSIMON C
JBYMsI ITapaJIeIbHBIMU TIOCKOCTIIMHU

38

[loBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH




IToBTOpEHuUeE: TPUTOHOMETPUS

39 MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CpoiictBa Ky0a W  NPSAMOYrOJIHHOTO
napajuiesIenune1a

A1 Bbruncnenue JUIMH OTpe3KOB B Ky0e H
IPSIMOYTOJIBHOM I1apajulelIeuIe1e
[IepneHUKYIApHOCTD IpsAMON u

42 IJIOCKOCTH. IIpU3HaK neprneHanKyinsipHOCTH
MIPSIMOM M TUIOCKOCTH
[lepnenuKyIApHOCTH psAMOI u

43 IJIOCKOCTH. [IpU3HaK nepneHInKyinsipHOCTH
MPSIMOM M TUIOCKOCTH
Teopema 0 CYLIECTBOBAHUH 51

m €IMHCTBEHHOCTH MPSAMOM, MPOXOIAIIEH
qyepes TOYKY IIPOCTPAHCTBA "
NEPIEHIUKYIIPHON K INIOCKOCTH

45 [InockoctTh ¥ NEPHEHIUKYISAPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46 [InockoctTh W NEPHEHIUKYJISAPHBIE UM
IIPsIMBbIE B MHOTOTpPaHHHUKAX

47 Ilepnennukynsap u HakiaoHHad. [loctpoenue
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

43 Ilepnennukynsap u HakiaoHHad. [loctpoenue
NEPIEHIUKYJIApA U3 TOUYKH Ha IPAMYIO

49 Teopema o Tpéx meprneHAUKYIApax (mpsmas
u oOpaTHast)

50 Teopema o Tpéx neprnenauKynsapax (mpsamas

u oOpaTHast)




51

Yron Mmexay CKpeIMBAOIMMUCS PAMbIMHU

Ilonck mnepneHIUKYISAPHBIX IPSIMBIX C

52 MTOMOIIBIO NEPIIEHIUKYIISPHBIX INIOCKOCTEN
53 OpTtoroHanbHOE IPOEKTUPOBAHNE
[locTpoenune ceuenuid Kyba, HPU3MBI,
54 MpPaBWIBHOM MNHUPAMHUABI C  TOMOUIBIO
OPTOTOHAJILHOM IIPOEKIINU
[loctpoenne ceuenuid Kkyba, HPU3MBI,
55 NpaBWIBHOM  MHUPAMHUABI C  TOMOUIBIO
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpHsi B IPOCTPAHCTBE OTHOCUTENBHO
56 mwiockoctu. Ilnockoctn cummerpuii B
MHOTOTpPaHHUKAX
57 [Ipu3Hak nepneHAUKYISIPHOCTH TPSAMON U
MJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU
53 [IpaBunpHble ~ MHOrOrpaHHuku.  Pacuér
PacCTOSIHUN OT TOUKHU JI0 MJIOCKOCTH
59 [IpaBunbHBIE ~ MHOTOTpaHHUKU.  Pacuér
PacCTOSHUN OT TOYKHU JI0 MJIOCKOCTH
CrocoObl  OMYCTUTHh  MEPHEHIUKYISAPHI:
60 CUMMETpPHS, CABUT TOYKH O MapaJlieIbHON
NpAMOM
61 CnBur mnmo  HemapauielbHOM  MPSAMOI,
W3MEHEHHE PACCTOSHUMA
KoHnTtponpHas pabota "B3anmHoe
62 PacroJIOKEHUE MPSAMBIX M IUIOCKOCTEW B
nmpocTpaHcTae”
63 IloBTOpEHue: yros Mexay NpsIMBIMH Ha




IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM  TPEYTOJBHUKE, Teopema
KOCHHYCOB

64

IToBTOpEHHUE: yroma MEXKIY
CKpCIIUMBAOIIMMHUCA MpsAMbIMU B
MIPOCTPAHCTBE

65

FCOMCTpI/I‘-IeCKI/IC MCTOABI BBIYMCIICHHUA yIJia
MCXKAY NPSAMBIMU B MHOT'OI'PpaHHUKAX

66

JiByrpansbiii  yroja. CBONCTBO JIMHEHHBIX
YTJIOB ABYTPAHHOTO yria

67

[Iepnenaukynspasle miockoctu. CBoiicTBa
B3aMMHO MEPIEHIUKYISPHBIX MIIOCKOCTEN

68

[Ipn3nHak MEPIEHIUKYIISIPHOCTU
IJTOCKOCTEH; TeopeMa 0 pAMOit
MepeCceUCHUs JIBYX IJTIOCKOCTEMN
MEePIEeHIUKYISAPHBIX TPEThEl MIOCKOCTH

69

[IpssMOyTOIBHBIN  Mapajuienenumnen; Kyo;
U3MEpEeHUusi, CBOWCTBA  MPSIMOYIOJILHOTO
napajuiesienuneaa

70

TeopeMa 0 JUaroHaji MpsMOYIOJIbHOI'O
ImapaiCaCimIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/I‘IeCKI/Ie n IIPpUKIIaIHBIC
3aJa4u, CBJA3aHHBIC (¢]0) B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

72

HOBTOpeHI/IeZ CKpCUIUBAOMIUECCA IIPAMBIC,
apaJlICJIbHBIC TINIOCKOCTH B CTAHAAPTHBIX
MHOT'OIrpaHHUKax

73

Hapa apaJllICJIbHBIX IUTIOCKOCTEH Ha




CKpPELIUBAIOIINXCA IPAMBIX, PAaCCTOSHHE
MEXKJy CKpELIMBAIOIIUMUCS IPSAMBIMU B
IIPOCTBIX CUTYaLUAX

Paccrossune oOT TOYKHM J0 IINIIOCKOCTH,

7 paccTosiHUE OT MPSMOM JI0 IVIOCKOCTH
Beruucnenue paccTostHUM MEXKIY

75 CKPEILMBAIOIIUMHUCS MPSAMBIMHU C IIOMOIIIBIO
MEPIEeHIUKYJIIPHOM MIIOCKOCTH
TpéxrpaHHslid  yroja, HEpaBeHCTBA JIA

76 TpexrpaHHbIx yrjoB. Teopema Iludaropa,
TEOpEeMbl KOCHMHYCOB W CHHYCOB  JIJIsl
TPEXTPAHHOTO yria

77 DOneMeHTbl  CcepuyecKkol  reoMeTpHuu:
Te0JIe3NYECKUE JINHUU Ha 3eMIIe

78 KonTtponsnas padota "Yrisl u paccTosaus"

79 CucreMaruzanusi 3HaHWil "MHOTrOTrpaHHHUK
U €ro 3JIEMEHTHI"

20 [Tupamuna. Buner nupamupn. [lpaBusibHas
nupamuaa

81 IIpuszma. Ilpssmas ¥ HaKIOHHAs IPU3MBIL.
IIpaBunbHas npuszma

2 [Ipsmoii mapannenenunes, NpsAMOYTrOJIbHBIN
napasiesnienunes, Kyo

23 Beinyksible  MHOrorpaHHuku.  Teopema
Olinepa
Beinyksiele  MHOrorpaHHuku.  Teopema

84 Olinepa. [lpaBwibHBIE M TNOIYNpPaBUJIbHBIC

MHOT'OT'paHHUKHA




85 KonTtposneHas padota "MHOrorpanHuKu" 1
26 [londatue BekTOpa Ha TIUIOCKOCTU U B |
MPOCTPAHCTBE
87 CymMa BEeKTOPOB 1
88 Pa3HocTh BekTOpOB 1
89 [TpaBuno napannenenurnena 1
90 YMHOXeHHEe BEKTOpa Ha YUCIIO 1
91 Paznoxxenue BekTOopa TIO 6va31/10y TPEX |
BEKTOPOB, HE JISKAIIUX B OJHOU TIJIOCKOCTH
92 CkansipHO€ IPOU3BEICHUE 1
93 Brruncnenue yrima Mexay BEKTOpaMH B 1
MPOCTPAHCTBE
94 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1
95 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1
96 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1
97 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1
98 O00011IeHNE U CUCTEMATH3ALUS 3HAHUHA 1
99 O00011IeH1E U CUCTEMATHU3ALIUS 3HAHUN 1
100 Hrorosas koHTpoOJIbHAS paboTa 1
101 Htoropas koHTpoJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 1
OBILEE KOJIMYECTBO YACOB 1O 102

I[TIPOTPAMME




11 KUIACC

KoanuyectBo yacos DJIEeKTPOHHbIE
Mara uudposbie
Ne i/ Tema ypoka Konrpoabubie | IlpakTuuyeckue
Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl

| [ToBTropenue tembl "KoopanHaTel BeKTOpa |

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpEHME TEMBI "CkansipHoe |

MIpOU3BEACHNE BEKTOPOB"
3 [ToBTOopenue Ttembl "Bpluncnenuwe yria 1

MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Ttemsl "YpaBHEHHE HPSIMOU, 1

MPOXOJAIIEN Yepe3 IB€ TOUKHU"
5 YpaBHeHue TJIOCKOCTH, HOpMaJb, |

YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHeHue TJIOCKOCTH, HOpMaJb, |

YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHne 1
g Jluneiinbie HEpPaBEHCTBA, JIMHEWHOE 1

[IPOrpaMMUPOBAHUE
9 Jluneitnbie HEpPaBEHCTBA, JIMHEUHOE |

MIPOrpaMMUPOBAHUE
10 AHanuTUYecKue METOJbpl pacuéra yria |

MEXKy PSMBIMU B MHOTOTPaHHUKAX
1 AnanuTHyeckue MeETOIbpl pacuéra yria |

MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna paccTOSSHUSA OT TOYKM [0 1

IIOCKOCTH B KOOpAMWHATAX




HaxoxneHue paccrosHUM OT TOYKH [0

13
IJIOCKOCTH B KyOe

14 HaxoxneHue paccrosHUM OT TOYKH [0
IJIOCKOCTH B MPAaBUJIbHOW TUPAMMU/JIE

15 KontponeHast pabGota "AHamuTHueckas
reoMerpus"

16 CeyeHMs MHOTOTPAaHHUKOB: CTaHAApPTHBIE
MHOTOTpPaHHUKHU

17 CeueHrss MHOTOTPAHHUKOB: METOJI CIEI0B
CeyeHrsi MHOTOTPAaHHUKOB: CTaHAApPTHBIE

18 IJIOCKOCTH, IE€PECEUYEHHs] NPSIMBIX U
IIJIOCKOCTEMN

19 [lapannenpHple NpsiMblE W IUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [lapannenpHble MpsiMblE W IUIOCKOCTH:
pacy€T OTHOIIECHUI

51 [TapannenbHble NpsMbIe U INIOCKOCTU: YTJIbI
MEXAY CKPELIUBAIOLIUMUCS IPIMBIMU
[lepnieniuKynsapHbIE MPSIMbIE U TUIOCKOCTHU:

” CTaHJIApPTHBIE TMapbl MEPHEHIUKYIAPHBIX
IUIOCKOCTE W MPSAMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

3 [lepnieniuKynsapHbIe MPsIMbIE U TUIOCKOCTHU:
TeopeMa O TpeX MepIeHANKYIIpax

24 [lepnenukynsspHbIe NPSIMBIE U TUIOCKOCTH:
BBIUMCIJIEHUS JUIMH B MHOTOTpaHHUKAX

)5 [loBTOpEHME: TUIOMIAIN MHOTOYTOJIbHHUKOB,

dbopmynel IS TIOMIaACH, cOooOpaskeHus




nonoous

HOBTOpeHI/IeI miomaan MHOTOYI'OJIbHUKOB,

26 dbopMynbl  JUIS  TIOMAACH, COOOpaKeHUS
no100us
[ToBTOpEHUE: MIOMAAN MHOTOYTOJIHHHUKOB,
27 dbopMynel IS TUIOMIAACH, COOOpaskeHUs
noxoous
[Inomam  ce4eHWd  MHOTOTPAHHUKOB:
28 IUIOLIaAM TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t
[Inomamm  cedeHWH  MHOTOTPAHHUKOB:
29 IUIONIA TIOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOPaKEHHUSI 1101001t
KonTposbHas paborta "[ToBTOpEHME:
30 MHOTOT'PaHHUKH, CEUYEeHUs
MHOTOI'PaHHUKOB"
31 O6bém  Tema. OO0BEM  TPSIMOYTOJIBLHOTO
napajuiesienuneaa
0 3amaun 00 yaBOeHUHM KyOa, O KBazpaType
Ky0a; O TPUCEKLIUHU yriia
CrepeoMeTrpuueckue 3a7adu, CBS3aHHbBIC C
33 00BEMOM MPSIMOYTOJIBHOTO
napasuieNenuneaa
[lpuknanueie  3amauM,  CBSA3aHHBIE  C
34 BBIYHCIIEHHEM O00BEMA MPAMOYTOIHHOTO
napasuieNnenuneaa
35 O0BEM npsAMOi IPU3MBI
36 CrepeomeTpuueckue 3aJauu, CBSI3aHHBIE C




BBIUMCIIEHUEM 00BEMOB IPSIMOM MTPU3MBI

HpI/IK.HaI[HBIe 3aJga4u, CBsA3aHHBIC C

37 R N
00BEMOM MIPSIMOH TTPU3MBI
BreluncieHue 00BEMOB Tel € IOMOIIBIO

38 OTPeIeNEHHOTO WHTErpana. O6bEM
HAaKJIOHHOM IIPU3MBI
Breruucinenne 00BEMOB Tel ¢ MOMOIIBIO

39 OTIPeIeTIEHHOTO WHTErpaa. O06bEM
A PAMH TG

40 ®opmyna o6béMa nupamuabl. OTHOIIEHHE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHHE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

4 CrepeoMeTpuiecKue 3aadu, CBSI3aHHBIE C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpuiecKre 3aavd, CBS3aHHBIC C
00bEMaMU TTMPAMHUIBI
[Ipuknagaeie 3amaun 1o Teme "OOBEMBI

44 Ten", CcBs3aHHBIE C OO0BEMOM HAKJIIOHHOM
MIPU3MBI

45 [Ipuknagaeie 3amaun 1o teme "OOBEMBI
Ten", CBI3aHHBIE C 00BEMOM ITUPAMUIBI

46 [Ipumenenne  0OBEMOB. Brruucnenue
PAcCTOSTHUS JI0 TIOCKOCTH

47 KoHnTtponpHas pabota "O6BEM
MHOTOTpaHHUKa"

43 Hunuaapudeckas MMOBEPXHOCTb,

oOpazyromue HMAITUHIPUYECKOU




IMOBEPXHOCTH

Hunuagp. IlpsMoM KpyroBoul LIMIIMHAP.

9 [Inomane MOBEpXHOCTH UIUHIPA

50 Konnueckass mnoBepxHOCTh, 0Opa3yroue
KOHMYECKOU noBepxHocTh. Konyc

51 Ceuenue KOHYyca MIJIOCKOCTBIO,
napajuieIbHOM MIIOCKOCTH OCHOBAHUS

50 VYceuénnblil koHyc. M300paxkeHre KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tmomane 60KOBOI MOBEPXHOCTH U TOJTHON
MMOBEPXHOCTH KOHYCa

54 [Tmomane 60KOBO# MOBEPXHOCTH U TOJTHON
MOBEPXHOCTH KOHYCa
Crepeomerpuueckue 3aJaun Ha

55 JI0Ka3aTeIbCTBO u BBLIYMCIICHHE,
MIOCTPOEHUEM CEUEHHH HMINHApa, KOHYyca
Crepeomerpuueckue 3aJaun Ha

56 JI0Ka3aTeNbCTBO u BBIYHCIICHHE,
[IOCTPOEHHEM CEUEHUH LMIMHApa, KOHYyca

57 [Ipuknaanple  3ajaud,  CBSI3aHHbIE  C
LWJIAHAPOM

53 [Ipuknaanele  3a7a4yd,  CBsSI3aHHbIE  C
LWJIAHAPOM

59 Cdepa u map
Ilepeceuenne  ceppl u  mapa ¢

60 mwiockocTelo. Kacanume mapa u  chepbl
IUIOCKOCTBIO. By n n3o0paxenue mapa

61 Ilepeceuenne  cdeppl ©  mapa ¢




wiockocthio. Kacanme mapa u cdepsr
IUIOCKOCTBIO. Buy n n3o0paskenue mapa

VYpapaernne chepsl. [Tnomans chepsr u eé

62 .
yactei

63 Cummerpus cdepsl 1 mapa
CrepeomeTrpuieckue 3a/1auu Ha

64 JI0Ka3aTeNIbCTBO M BBIYMCIIEHUE, CBS3aHHBIE
co cdepoil W ImIApOM, TOCTPOECHUEM HUX
CEYECHMH TUIOCKOCTHIO
CrepeomeTpuyeckne 3a7a4u Ha

65 JI0Ka3aTeNIbCTBO M BBIYUCIIEHUE, CBS3aHHBIE
co cdepoil W mIApoM, TOCTPOECHHUEM HUX
CEYEHMH TUIOCKOCTHIO

66 [lpuknanueie  3amadyu, CBSI3aHHBIE  CO
ctepoit u mapom
[ToBTOpEHUE: OKPYXKHOCTh Ha IJIOCKOCTH,

67 BBIYMCIICHUS! B OKPYKHOCTH, CTaHJapTHBIE
nonoous

68 Paznuuynbie KOMOMHAIMKM TeNl BpallleHUS U
MHOTOTPaHHUKOB

69 3amaun no Teme "Tema m moBepxHOCTH
BpaieHus"

70 3amaun no Teme "Tema um moBepxHOCTH
BpaieHus"

71 KonTtponpHas padota "Tena u mnoBepXHOCTH
BpaiieHus"

7 O6vém mwmHapa. Teopema 006 00bEME

IpsAMOro NUJIMHApa




73

Beruncnenue 00BEMOB TENI € TMOMOIIBIO
onpenenéuHoro uurerpana. O0bpEM KoHyca

74

[Tnomamy GOKOBOW ¥ TOJTHOW MOBEPXHOCTH
KOHYca

75

CrepeoMeTrpuueckue 3a7ayu, CBS3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB IIWITHHPA, KOHYCa

76

[Ipuknagaeie 3amaun mo teme "OOBEMBI U
TIJTOIAIM TTIOBEpPXHOCTEHN Ten"

77

O06béM 1mapa ¥ IIAPOBOTO  CEKTOpa.
Teopema 00 o00béMe mapa. I[lnomane
cheper.  CrepeoMeTpuyecKHe  3aJauu,
CBSI3aHHBIE C BBIYHCIEHHEM 00BEMOB IIapa,
[IIApOBOTO CETMEHTA M IapOBOTO CEKTOpa

78

[Ipuknagaeie 3amaun 1o Teme "OOBEMBI
Ten", CBsA3aHHBIE C OOBEMOM MmIapa U
momaneo cepbl. COOTHOMICHHUST MEXKITY
IJIOMIAIIMA  TIOBEPXHOCTEH W 00BEMamMu

O0T00HBIX TE

79

IlogoOuple Tema B MIPOCTPAHCTBE.
N3menenne oObéMa mnpu  momoOuu.
CrepeoMeTprieCcKUe 3aJa4d, CBS3aHHBIC C
BBIYHCIIEHHEM OOBEMOB TeEJI M ILIOLIANEH
MOBEPXHOCTEH

80

KonTposbHas pabora "ITnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

81

JIBuxkenust mpoctpaHcTBa. OTOOpaxeHHs.
JIBukenuss u paBeHCTBO (uryp. OOurue
CBOMCTBA JBWKCHUI




Buapl nqBrkeHuUi: napauieNIbHbIN MIEPEHOC,

82 LEHTpaJbHasl  CUMMETPHS,  3€pKajbHas
CUMMETPHS, TTIOBOPOT BOKPYT MPSMOI

%3 [IpeoOpazoBanuss monobms. Ilpsmas wu
cdepa Diinepa

84 ['eomeTrpuueckne 3amaun Ha TMPUMEHEHUE
TIBUKCHUS

25 KontponsHast  pabora  "Bektopel B
npocTpancTae"
Ob6o6maroniee noropenue 11 mouatuilt u
MeToJI0B Kypca reomerpun 10-11 kmaccos,

86 CUCTEMaTH3aITUs 3HAHWI:
"[TapamienbHOCTD MPSAMBIX U IJIOCKOCTEN B
npocrpasnctae"
O6o6matomee moBTopeHue 11 monsTHI U

g7 MeTOoJI0B Kypca reomerpun 10—11 kmaccos,
cucremaTusanus 3HaHud: "BekTtopsl B
npocrpasnctae"
O6o06matomee moBTopeHue 11 moHsTHI U

28 MeTOo/I0B Kypca reomerpun 10—11 kmnaccos,
cucremaTusanus 3HaHui: "BekTtopsl B
npocrpanctae"
O6o06matomee nmoBTopeHue 11 moHsTHI U

29 MeToJI0B Kypca reomerpun 10—11 knaccos,
CUCTeMaTU3aLUsL 3HAHUU: "O6beM
MHOTOTrpaHHuKa"

90 Ob6o6maromee nosropenue 11 monatuili u

MeTo/10B Kypca reomerpun 10—11 kiaccos,




cUCTEMaTU3aIusl 3HAHUH: "O0BeM
MHOTOIpaHHHUKa"

Ob6o6maromee moropenue 11 monaTuii u
MeTo/10B Kypca reomerpun 10—11 kiaccos,

o1 CUCTeMaTU3alus  3HAHUM: "Inomanu
MMOBEPXHOCTH U 00BEMBI KPYTJIBIX T
O6o6maroniee noropenue 11 mouatuil u

9 MeTo/10B Kypca reomerpun 10—11 kiaccos,
CHCTEMAaTH3aIHs 3HAHWUH: "Inomagu
TTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

93 Hrorosas koHTpoJbHAs paboTa

94 Wrorosas koHTposbHas paboTa

95 [ToBTOpEHwUe, 00001IeHNe "
cUCTEMAaTU3aIys 3HaHUH
Uctopus pa3BuUTHS cTEpeOMETpUH  Kak

96 HayKH U e€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX u KOMIIBIOTEPHBIX
TEXHOJIOTHI
Uctopus pa3BuTHS cTepeoMeTpUU  Kak

97 HayKH U e€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX u KOMIBIOTEPHBIX
TEXHOJIOTUI
Hctopus pa3BuTHS CcTEpeOMETpPHH  Kak

08 HayKH U e€ poJib B Pa3BUTUU COBPEMEHHBIX
WH>KEHEPHBIX u KOMITbIOTEPHBIX
TEXHOJIOT UM

99 Hcropuss pa3BUTHUS CTEPEOMETPUM  Kak

HayKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX




WH>XEHEPHBIX Hu KOMITbIOTEPHBIX
TEXHOJIOTHH
Hctopust pa3BuTHUg CTEPEOMETPUM  KaK

100 HAYKH U €€ POJIb B PAa3BUTHUU COBPEMEHHBIX |
WHXXEHEPHBIX H KOMITBIOTEPHBIX
TEXHOJIOTHH
HUctopust pa3BuUTHUA CTEPEOMETPUM  KaAK

101 HAYKH U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX |
WHXXEHEPHBIX u KOMITBIOTEPHBIX
TEXHOJIOTHH
Hctopusi pa3BuUTHA CTEPEOMETPUM  KaK

102 HAYKH U €€ pOJib B Pa3BUTHUU COBPEMEHHBIX 1
WHXEHEPHBIX u KOMITBIOTEPHBIX
TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOEHUS] OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHON MPOIrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAasi, IIIOCKOCTh
79 [IpuMeHsTh aKCHOMBI CTEPEOMETPUM M CIEJICTBUS W3 HUX INPU PEIICHUU
' reOMETPHUYECKHUX 33129
73 OnepupoBaTh MOHATUSMM: MNApaJUIEIBHOCTh U MEPHEHAUKYISPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccuduimpoBarh B3auMHOE pPACMONIOKEHUE NPSMBIX M IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIM yroJ, TpaHU JABYIPAHHOTO Yyrija,
7.5 pedpo IBYrpaHHOIO yria, JUHEHHBIN yroia JIBYrpaHHOTO yrija, rpaxycHas
Mepa IBYTpaHHOIO yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIIBII W HEBBITYKJIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTpaHHHKA, TPaBUIIbHBIA MHOTOTPAaHHUK
77 PacriozHaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' MPSIMOYTOJIFHBIN MTapajuiesienuIie 1, Kyo)
Knaccudpummposare ~ MHOTOrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA s
7.8 KJIaccuQUKaIUy (BBIYKJIbIE U HEBBIMYKJIble MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, MPSAMBbIE U HAKJIOHHBIE TPU3MBI, TapaslIeICITUIIE b )
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAaHHUKOB
710 OOBACHATD MPUHIUIBI TOCTPOCHUSI CEYEHUI MHOTOIPAaHHUKOB, UCIOJB3YS
' METO/I CIIEIOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJIHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoKJIEHUE T'€OMETPUUYECKUX BEIMYMH MO 00pasiam
WIM aIrOpUTMaM, IPHUMEHSSI W3BECTHBIE AHAINTUYECKHE METOIBI IIPU
7.12 pELIEHNN  CTaHJApPTHBIX MAaTEMaTHMYECKUX 3aJad Ha  BBIYHMCIEHUE
paccTOSHUN MEXy IBYMS TOYKAMM, OT TOYKM A0 NPSAMOM, OT TOYKH [0
IUIOCKOCTH, MEXAY CKPELIUBAIOIIUMUCS NPIMBIMU
Pemate 3amaun Ha HaXOXKJCHME I€OMETPUYECKUX BEJIMYMH MO oOpas3uam
7.13 WIM aIrOpuT™MaM, IPUMEHSS HM3BECTHBIE AHAJIMTUUYECKUE METOIBI IIpHU

peIICHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB




MEKIy CKPCIIMBAIOIUMHUCS MPSIMBIMHM, MEXKIY IMPSIMOM M IUIOCKOCTBIO,
MEK/y INIOCKOCTSIMHU, JBYTPaHHBIX YIJIOB

Beruancnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOILICHUS MEXIY
IUIOIIA/IIMU IOBEPXHOCTEN, 00bEMAaMHU 110I00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
yepTexax U pUCyHKax
[IpumensaTs reomerpuyeckue (GakThl JUIsl PELIEHUS CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MNPEINONAraloIiuX HECKOJBKO IIAaroB pEUIeHUs, €CIH YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme
718 [IpuMeHAT mpocCTEHIIME IMPOTPpaMMHBIE  CPEICTBA M DIEKTPOHHO-
' KOMMYHHKAI[MOHHbBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoauTe mpuMEpbl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOMydYEeHHbIE 3HAHUS Ha MPaKTUKE: aHAJIM3HPOBATh pealbHbIE
CUTyallud W NPUMEHATh U3YUYCHHBIC TIOHATHSA B NPOLECCE NTOUCKA PEIICHUS
MaTeMaTU4ecku cHopMyarMpoBaHHON IPOOIEMbI, MOAEIUPOBATh pEalIbHbIE
7.20 CUTyallUM Ha A3bIKE TEOMETPHUH, HUCCIEA0BATH MOCTPOCHHBIE MOMEIH C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TEopeM, ammapara aireopsl,
pemars  NPaKTUYECKUE  3aJadd,  CBA3aHHBIE € HAXO0XICHHUEM
TEOMETPUYECKUX BEIINYUH
11 KIJACC
Kox .
IIpoBepsiemble mpeAMeTHbIE Pe3y/IbTAaThl 0CBOCHUSI 0CHOBHOM
NPOBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeIHEro 001ero od0pa3oBanusi
pe3yJbTara
6 I'eometpus
OmnepupoBaTh NOHATUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LWIMHIpP, KOHMUYECKas IOBEPXHOCTb,
oOpasyromre KOHMYECKOH TOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBatk Tena BpalieHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BpaLLCHHS
6.4 KnaccugunupoBaTh B3auMHOE pacroiokeHue cepbl U MIOCKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBON CETMEHT, OCHOBaHHME CErMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOI0O CJIOS, BBICOTA LIAPOBOTO

CJ10s1, IIAPOBOU CEKTOP




6.6

Beruncnate 00bEMBI W IUIOMIAAM  TIOBEPXHOCTEH TN  BpalleHUs,
TEOMETPUYECKUX TEJl C MPUMEHEHUEM (POPMYIT

6.7

OnepupoBaTh MNOHATHSAMH: MHOTOTPAaHHMK, BIHMCAaHHBIH B cdepy H
OTHMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAHHHUK WM TeEJO
BpalICHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAISIMH IOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o0paxaTe u3ydaemble (GUTYpbl OT PYKH H C TPUMEHEHHEM IIPOCTBIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BoinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (QUryp: BUJI CBEpXy, COOKYy, CHHU3Yy; CTPOUTb CEUEHHUS Tel
BpallleHUS

6.11

W3Bnekarb, uHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHMOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, TMpEeACTaBIECHHYIO Ha
YEepTe)kKax U PUCYHKAX

6.12

[IpumensTs reomerpuyeckue (akThl IS PELIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONIAralIliuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBITIOJIHATE  IEHCTBUS  CJIOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSCHATh, KAKUMHU CBOWCTBAMH OHH
oOmazmaror

6.15

[IpumeHsaTh MpaBUIO NapauieNenune1a Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATHSIMH: JEKApTOBbI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA, YO
MEX1y BEKTOpaMH, CKaISIPHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIaHAPHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB H IIPOU3BCACHUEC BCKTOpa Ha 4YHCIIO, YI'OJ
MCXKIAY BEKTOPAMH, CKAIAPHOC IPOU3ZBEACHHE, pacCKiIaJblBaTb BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3a,Z[aBaTL IJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYICCKUEC 3a/la4uu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUMHATHOI'O METOAA

6.20

Pemares 3amaum Ha J0Ka3aTEIBCTBO MAaTEMAaTUUYECKUX OTHOIIEHUH U
HaXO0XKACHUEC TCOMCETPUUYCCKUX BCIIMYUH 110 06pa3uaM WK aJIrOpuTMam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peuIcHun CTaHAAPTHBIX
MAaTCMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHSITL HpOCTCfIHIHC nporpaMMHbBI€C CpEACTBA U  DJICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3a1a4

6.22

HpI/IBO,Z[I/ITL MNpUMEPbl MATCMATHUYCCKUX SaKOHOMCpHOCTeﬁ B IpUpOAC U
JKHU3HU, paCllO3HABATh IPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC




6.23

[IpuMeHATH MOJy4yEeHHBIE 3HAHUS HaA IPAKTUKE: aHAIM3UPOBATH pEabHbIC
CUTYallMM U NPUMEHATh U3yYEHHBIE IIOHATHUS B IIPOLIECCE ITOMCKA PELICHUs
MaTeMaTH4ecKu cHhopMyaHMpoBaHHOHN NpPOOIEMbI, MOAEIHPOBATH pEaIbHBIE
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIOBATH ITIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapaTa aareOpsl,
pemaTte  NPAKTUYECKHME  3aJa4d,  CBA3AHHBIE C  HAXOXICHUEM
r€OMETPUYECKUX BEJINYUH




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

I'eomerpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mnpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[onsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CIIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnosioskeHre NpsAMBIX B IPOCTPAHCTBE: MEepeceKarolIecs, napauieibHble
nu CKpCHIMBAIOIIUECA  IIPAMBIC. Hapannenbﬁocn, nNpAMBIX U MIOCKOCTEl B
MPOCTPAHCTBE: TMapajUieJIbHbIE TPSMbIE B TMPOCTPAHCTBE, MAPALICIBHOCTh TPEX
MIpsAMBIX, HNapaJICIbHOCTH pr[MOfI M TUIOCKOCTH. YTIBI C COHaIpaBJICHHBIMHU
CTOpPOHAaMH, YTOJ MEXIy NpsIMBIMH B TpocTpaHcTBe. [lapayienbHOCTh IUIOCKOCTEH:
MapajyielbHble IUIOCKOCTH, CBOWCTBA TMapauiesbHbIX IUIockocTel. [Ipocreiimme
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapayienenunes,
MOCTPOCHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IflpHOCTI) pr[MOfI N TUIOCKOCTHU: TMTCPICHAUKYIIAPHBIC TPAMBIC B
IMPOCTPAHCTBE, MPAMBIC MapPaAJUICIIBHBIC U MEPIICHAUKYIISIPHBIC K IMJIIOCKOCTH, IMMPHU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMON MEPIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOU U IJIOCKOCTBIO, TBYTPAHHBIN
yroJi, JIMHEHHBIA YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 0 TUIOCKOCTH, MPOEKIus GUrypsl Ha
IJI0CKOCTh. [lepneHAuKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHANKYIIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKYyIsIpax

7.4

[lonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yromnbHas
mpu3Ma, TpaHd M OCHOBAHUS MPHU3MBL, NpsMas W HAKJIOHHAs NpPU3MbI, OOKOBas u
MOJIHAsl TIOBEPXHOCTH Mpu3Mbl. [lapanenenumnesn, npsaMOyroibHbIN Mapaienenumne]] u
ero cBoiictBa. [lupamuna: n-yronbHas nupamua, TpaHH M OCHOBAHUE MUPAMUIBI,
OOKOBasi W TOJHAS TOBEPXHOCTh NHPAaMUIbI, MpaBUJIbHAS M yceu€HHas MUpaMU[A.
DOneMeHTbl Npu3Mbl W Tnupamuibl. [IpaBuiibHBIE MHOTOTPAaHHHUKHU: TOHSTHE
MPaBWJIBHOTO MHOTOTPaHHMKA, TMpaBWIbHAS TMpH3Ma M MpaBWIbHAs MHpPaAMUJA,
MpaBWJIbHASI TPEYroJIbHASI TUpaMKIa U MPaBUWIbHBIN TeTpadap, kyO. [IpencraBnenue o
MPaBUJIbHBIX MHOTOTPAaHHMKAX: OKTadJp, MAOJAEKa’Ap MU ukocayapyrue CedeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMmnuax, Mnapauiejacnuieaax, IMMPpaBUJIbHBIX
MHOT'OrpaHHUKaxX

7.6

Brrunicnenue 9571eMEHTOB MHOTOTPAHHHUKOB: pEOpa, AuaroHanu, yriael. [lmomans
OOKOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMON MTPU3MBI, TUIOIIA/Ib OCHOBAHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTH MPpsMOil mpu3Mel. [Lnomaas O0KOBOM MOBEPXHOCTH H




IIOBEPXHOCTH IPABUIIBHOW NUPaMHUABI, TEOPEMa O IUIOIIAAN YCEYEHHOM NHUPAMUJBI.
[onsitue 06 06BEMe. OOBEM UpaMuIbl, IPU3MBI

7.7

[TomoOHbie Tena B mpoctpaHcTBe. COOTHOIICHUS! MEXY TUIOIMIAASIMUA TOBEPXHOCTCH,
00BEMaMHU IO JOOHBIX TENT

11 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTh, 00Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUSI u OOKOBasg MMOBEPXHOCTD,
o0Opa3syroias 1 0Ch, TIONIAAh OOKOBOW U MOJIHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolue KOHNYECKOH MOBEPXHOCTH, OCh U BepUIMHA
KOHHYECKOM ToBepXHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
Iomaas OOKOBOM M TOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: oOpasyromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, Juamerp, IUIoHaab MoBepxHocTU cheprl. BzaumHoe
pacnofio’)keHue cepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, Miomaib

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KoMOuHarmu e BpaieHusi 1 MHOTOTpaHHUKOB. MHOTOrpaHHHK, ONTUCAaHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAS] B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonatue 06 oO6BEme. OcHoBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u cieacTBus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O06bEM mIapa 1 wiIomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXIY TUIOMIAASIMH TIOBEPXHOCTEH,
00BpéMaMHU ITOJOOHBIX TET

6.8

Ceuennst nmnuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOASIee Yepe3 BEPILUHY), CEUEeHUs I1apa

6.9

Bektop Ha miockoctu M B npocrpaHCTBE. CII0)KEHHE U BBIYMTAHME BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuino napamnenenunena. Pemenune 3anad, cBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCHUCTBUN C BEKTOpaMU

6.10

[IpsamoyronpHas cucrtemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkaispHoOe
IIPOU3BEACHNUE BEKTOPOB. BblUMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopamuHaTHO-BEKTOPHBIN METO IIPU PELIEHUN T€OMETPUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yIbTaTaM O0CBOEHHUS
NpoBePsIeMoro OCHOBHOI 00pa30oBaTe/IbHON NPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Bnagenue MeromaMu J0Ka3aTeNbCTB, AITOPUTMAMHU PpELICHHS 3a/ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NpPU3HAK, [OKa3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKHU; MPUMEHATh UX; YMEHHE (OpPMYyIupOBaTh
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEPXKJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHUS IPU PELICHUH 3a]1a4, OLEHUBATh
1 JOTHYECKYI0  TPABWIBHOCTh  PACCYXKJIEHUW; yMEHHE ONEpPUpPOBATH
MOHATHSMH: MHOKECTBO, IMOJMHOKECTBO, ONEpalMy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ajs
OTIMCAaHUS pPealbHBbIX MPOIECCOB U SIBJICHUN U MpPU PELIEHUU 3334, B TOM
YHClie U3 IPYruX y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHITUSIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATh Tpadbl Pa3IMYHBIMU CIOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHUH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE 4YHCIIO, LEJIOE 4YHUCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHOW CTEIIEHH, CTEIEHb C
paLlMOHATIBHBIM OKA3aTelIeM, CTENEeHb C JeHCTBUTENBHBIM IOKA3aTelIeM,
jgorapupM Uucla, CHHYC, KOCHHYC W TaHIEHC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJbHBIX, ILEJbIX, PpAlMOHAIbHBIX, JEHCTBUTEIBHBIX
2 YuCcel;, YMEHHE MCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHBIIUI 00t
JIeTUTEeNh W HauMeHbllee ofliee KpaTHoe, alropuT™M EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIMOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX  BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKa}I nporpeccust, reoMeTpruvccKasd




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILJIEKCHBIE 4YHCJAa, MOJYyJAb W apryMeHT
KOMIUIEKCHOTO  4Hcha, (QopMa  3amucd  KOMIUICKCHBIX  YHCET
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
NPOU3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
MOHATHAMM:  Marpuua 2X2  wu  3x3, omnpedenuTeNlb  MaTpULbl,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHSAMH: PpPalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHUPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C [apaMETpPOM; IPUMEHSAThH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJI DPELICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoOJblIee W HAUMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKkuif CMBICI TPOU3BOAHOM, IMepBoOOpa3zHas, ONpeaeaEHHBIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMITO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOU K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME WHCIOIb30BaTh MPOUZBOJAHYIO JUISI HCCIEAOBaHUS (PYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMITYYIIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCIE COIMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn U 00BEMBI (bI/Ipr C IMOMOIIBIO




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (YHKIUS,
KOMIO3uIusl (pyHKIMIA, JMHeWHas QYHKIUSA, KBaapaTH4HAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTelbHAs |
naorapupmuueckas (yHKIUU; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (yHKUIUH,
WCTIONH30BaTh TPAQUKH TSI U3YUEHHs TPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruxX Y4eOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKIMN JUIsl pelieHus] YpaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTH TOBAapOB M
yCIyT, HAJIOTH, 33Ja4id U3 00JaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPABJIONOAOOHOCTh PE3YIbTATOB;, YMEHHE MOJAEIUPOBATH
peasibHbIE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM €  HCHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MEeAuaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTAaBICHHYIO B TaOiMIaX, HAa AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIATh
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl MW JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TpPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUIEeCKH HCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AUArpaMM paCcCCUBAHUA U JIMHEHOMN perpeccun

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMyNBl CHOXKEHHS M YMHOXEHHS BEPOSATHOCTEH, (GopMyny MOIHOU
BepoATHOCTH, Gopmyiny beprymnu, komOuHaTopHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIlydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYHMHBI, (QYHKIMU paACTIpeieieHUs U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJNIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPENCICHUN IS PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIeIOBaHUI; yMEHHE TIPUBOJUTH TPHUMEPHI TPOSIBICHHS 3aKOHA
OONBIIMX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE
OTIEPHPOBATH TMOHATHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKICHUS U PEUICHHS 3a/1a4; OICHUBAThH
BEPOSATHOCTH PEATHHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETH U

HMHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TPEXTPaHHbIM YTroj, CKpeluuBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroi MeXAy MpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSIMHM;, YMEHHUE HKCIIOJIb30BaTh MpPU pEIICHUU
3a/a4 U3y4deHHbIe (DAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHUpAa; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIypbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0O, mnapamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTU NHUPAMUJbI, MPHU3MBI, KOHYyca, LHMIUHApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh ONpEeNICHUS N3y4aeMbIX (UTYP, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX TE€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOJUTH KiIaccu(uKkanuioo ¢uryp 1o
pa3aMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTMOJIHUTEIbHBIE

MMOCTPOCHUS
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YMeHHne onepupoBaTh TOHSATHUSIMH: JIBIDKEHHE B NPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIE30BaTh TEOMETPUUYECKHE OTHOIICHUS TIPH
pelIeHN: 3a/ad; HaXOJWUTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
oAb, 00bEM) MpU pElIeHUH 33134 U3 JPYTrux y4eOHbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM, YMEHHE BBIYMCIATH T'E€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miomanab, OOBEM, IUIOMIAAh TOBEPXHOCTH), HCIIOJIB3YS
M3y4eHHbIe (OPMYyNbl M METOJbl, B TOM YHMCIIE: IUIOIAJb MMOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUpPaMubl, MNpPU3MBblL, [UIHHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HIPAMOYIOJibHAad CUCTCMAa KOOPJAMUHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECIACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

UL pECIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘le6HLIX npeamMcETOB
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YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PELISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYECHUH MPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pAClO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIEHUS
1.1 HarypanbHbie u 1esbie uncia. [I[pu3sHaku JeTMMOCTH IEIBIX YHUCEN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTYpaJbHOU cTeneHu. JeHcTBUS ¢ apupMETHUECKUMHU
' KOpPHSIMH HATYpaJIbHOU CTETeHU
14 Crenens ¢ 1enpIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETIEHU
L5 CuHyc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, IPUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pa3oBanue BHIPpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIC YPaBHEHHS
2.2 HppauuoHaibHbIe YpaBHEHHS
2.3 TpuroHoMeTpHUYECKUE yPaBHEHUS
24 [TokazarenbHbie U JIOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppanunonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cuctembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OnpeenuTeNlb MaTPHIIBI
3 OyHKIMH U TpaduKh




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.
10 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompiiee W HauMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpaduk. CoiicTBa 1 rpauK KOPHS 1-0i CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHne TPOW3BOAHOM K HCCIEAOBaHWIO (YHKIIMH HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJIbIIero ¥ HaUMEHbBIIEro 3HaYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOINUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

I'eometpus, 10-11 kmacceel/ Atanacsin JI.C., byry3oB B.®., Kagomies C.b. u
Hunaktnueckue martepuansl ['eomerpuss 10 m 11 kn. aBr. Epmosa B.IL

apyrue, AkuuonepHoe oomectBo «M3ngarensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

- Metoauueckue pexomeHaanuu k ydeoHuky AtanacsH JI.C. 10-11 kmaccer,
I'eometpus: 10 xmacc: 6a30BbI M YIIyOJCHHBIM YPOBHH; IHUIAKTHYCCKUE
MaTepuabl:

yueOHoe mocooue; b.I'. 3uB; 4-e wusmanme, crep.; M.: IlpocBemenwue.
* 'eomerpus: 11 kiacc: 6a30BbIii U yIIyOJICHHBIM YPOBHU; AUAAKTUYECKHUE
MaTepuabl:

yaeObnoe mocobue; b.I'. 3uB; 4-e¢ wm3manume, crep.; M.: Ilpocsemienue.

- [loypounoe mnanupoBanue k yueoHuky Atanacsia JI.C. 10-11 kmaccer

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://ege.sdamgia.ru/

bu6mnorexka IIOK

https://m.edsoo.ru/



https://resh.edu.ru/
https://www.yaklass.ru/

https://ege.fipi.ru/bank/index.php



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 647030360437668574821219143876024766403350371137
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