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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOwiero o0pa3zoBaHusl, TaK Kak 00€CreynBaeT BO3MOKHOCTh U3yUYE€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JOrMYeckoe  MbllieHue,  (GopMHpyeMoe  TNpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKH JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH F€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITIONIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHust mporpaMMmbl yueOHOro Kypcea «I'eomeTpus» Ha yriyoJ€HHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHO obnactu «MaTtemaTuka u
uHpopMaTuKa»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiyOOKMX TEOMETPUYECKHMX 3HaHUM U JIeHCTBUH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMH 3a7adyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpsIIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHPOBOM KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPA, 3HAHUE IMOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMyn M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3bIBaThb TEOPEMBbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(dopMupoBaHuEe YMEHHS pacro3HaBaTh HA YEPTEKax, MOJEISIX U B PEaIbHOM
MUpPE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUEe MOHUMAHHUS BO3MOXHOCTH aKCHOMATHUYECKOTO IMOCTPOCHHUS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIH AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(dopMupoBaHuEe yMEHUS BIAJETh METOAAMH JOKa3aTeNbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTeNIbHbIE PACCYKICHUS B
XOJI€ pELIEHNs CTEPEOMETPUYECKHUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAECP/KAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKa3aTelbCTB  IpHU



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

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEJUICKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIIIJICHUS, UHTEpeCca K U3yUYEHUIO TEOMETPUH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX IMOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU MTOTYUYSHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH 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
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOT0 Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSIM, HO H 110 rogam oOyuenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM OCBoeHUs DenepanbHOl paboueit
POrpaMMBbl, PACTIPEJCIEHHBIM O TojJaM OOYy4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, IPUHITUIIHAIILHBIM BOIIpOCcCaM 00ydJaromuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU TMOCIIEIOBATEIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIUIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPECTaBICHUN 00Yy4aloNIuXCsl, PaCIIUpss U yriayOssis
e€, 00pa3ys NpOYHbIE MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qus  guddepeHnuanuu  00ydeHHUs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTENbHBIX MporpamMM, oOOecneunuTs yrayOn€HHoe
M3YUYEHHUE T€OMETPUHU KaK COCTaBIISIIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIIUXCA K MPOJOKEHUIO HU3YUYEHUS MATEMaTHKU C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBasi MPEEMCTBEHHOCTh MEXKITY
o0muM 1 IpodeccrHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro Kypca «['eomerpus» Ha YriIyOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  MOHSATHS ~ CTEepeoMeTpuu. Touka, TpsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMbIX B IPOCTPAHCTBE: IEpPECEKarolurecs,
napajulesibHble M CKpelluBaromuecs mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapanienbHOCTh NPSAMBIX U MJIIOCKOCTEHW B IPOCTPAHCTBE: MapaslieIbHble
psIMbIE€ B POCTPAHCTBE, MAapPaLIEILHOCTh TPEX MPSIMBIX, NapaJUICIbHOCTh MPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapauIeIbHOIO NpOeKTHpoBaHus. M3o0paxeHue
¢uryp B mapajuieqbHON MPOEKIUHU. YTIIBI C COHANPaBICHHBIMU CTOPOHAMM, yTOJI
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapaninenbHOCTh MIIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napaieIbHbIX TJIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadllp, MapajulelienuIie],
MOCTPOCHHE CEUEHUH.

[lepneHAUKYISAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
NPOCTPAHCTBE, MPSIMbIE TMapaiebHble W TMEPIEeHIUKYISPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMOid

NEPIEeHIUKYISPHOM MIOCKOCTH. OpTtoroHanbHOe IPOEKTHUPOBAHHUE.
[lepnieHauKyNIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIIAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXAY NPSMOW U IUIOCKOCTBIO, ABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHHYCOB IS
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJbHBIM  MapajulelIeNUIlel W €ro  CBOWCTBA.
Kparuaiimine mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHONW nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWUJIBHAS MOpU3Ma U



[paBUWIbHAs IHMpPAMUJA, IpaBWIbHAsA TPEYrojbHas NUPAMUIAa W IPABUILHBIN
TeTpa’ap, KyO. IlpenacraBieHne o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JuaroHaiad, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MNPAMOW MPHU3MBI,
IUIOLAJb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
Teopema O IUIOIIAAN YCEUEHHOU MUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DIJIEMEHTBl CHUMMETPHM  IMPABHIIBHBIX
MHOTOTrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUS IPAaBUILHOMU
APAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIEHHBIE M  IPOTHUBOIOJOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio napamienenunena. Teopema O pasIoKEHHH BEKTOpa IO  TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. IIpsAMoyronbHass  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOopa. CBA3b MEXAy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalsspHOE NPOU3BENCHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tema BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, map. BzaumHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TIockocTh. Pa3Béprka nunuuapa u KoHyca. Cummerpus chepsl u
mapa.

O0béMm. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSAMOYTOJILHOTO Tapajuienenurnena u ciaeactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUpaMHUIbl U KoHyca. O0BEM Mapa u MIapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipu3ma, BmucaHHas B
[MWINHAP, OMHCAaHHAs OKojo unwiauHApa. Ilepecedyenme cdepbl m mapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalCHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ yJacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
MJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHAPA
(mapayiyieIbHO YW MEPHEeHIMKYJISIPHO OCH), CEUYCHHS KOoHyca (mapajuiebHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEYSHHS 1Iapa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Ormepanuu Haj BekTopamu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oazucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEIIEHUH TeOMETPUUYCCKUX
3a/iay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKECHHWW. Buasl JBWKEHUHN: TapaulelbHBIA TIEpPEHOC,
[IEHTpajbHasl CUMMETpPHS, 3€pKalbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  oOIlecTBa,  MPEJACTABICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSIMU U Ha3HAYEHUEM;

2) naTpuoTH4YecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTH)KEHUH B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHI HayKh U JEATEJIbHOCTBhIO YUYEHOro, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acIlleKTaM Pa3juyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpPMHPOBAHHOCTh yMEHHS TPHUMEHSATh MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOr0 1 6€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE IHTAaHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHH WU
OTIbIXa, PETyJsipHasl U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHHe:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYIOIIO0Us, HHTEpeC K
paznuyHbIM  chepaM  MPOPECCHOHAIBHOW  JEATENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
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 HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKH U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW ESITeIbHOCTH, ATAloB ¢
Pa3BUTHA M 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDPAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATHHA, OTHOIICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS M CPAaBHEHMSI, KPUTEPUH TTPOBOIMMOTO aHAIHN3a;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPKIACHUSAX, MpEIIaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh ApPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmoco® pemieHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee  MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



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

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

CaMOCTOSITETbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJABI IO pPe3yjbTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

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

Pab6ora ¢ ungopmaumeii:

BBISIBIIATH Je(UIIUTHI MHOOPMAILIUK, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETa Ha
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

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

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE 1eCTBUS

OO0menmue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpaXkaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajauyH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI II0 CYIIECTBY OOCYKJIa€MOW TEMBI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh PAa3HOTJIACHS, CBOW BO3PAKCHHUS;

MPEJICTABISATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISIThH IJIaH, AITOPUTM PEIICHUS 3a/1aud, BHIOUPATh CIIOCOO pEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  [IO3HABATEJIILHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTata pelieHus
MaTeMaTHYEeCKOM 3a7a4u;

pPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aJlauH,
BHOCUTb KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB ACSATEIbHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pabOThI, pacmpeacisiTh
BUIBI pabOT, JOroBapuBaThcs, OOCYXKIAaTh WpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBHIX (opMax paboThl (0O0CYXIeHHUS, 0OMEH MHCHH,
«MO3TOBbI€ IITYpPMB» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOW JEUCTBUA C APYTMMHM YJIE€HAMH KOMaHIbl, OLICHUBATh
KayeCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNH 337249 U MTPOBEICHUA MAaTEMATUYECKUX PACCYKIACHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJNIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY TMPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuja, NpsMOYyroJibHbIN Napaienenunen, 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
IPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus 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  TOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (TIpuU3Ma,
MUpPaMHIa), 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 MOHSATUSMU, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPaAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUW U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, NMPUMEHSAS W3BECTHBIE METOJIbI
IIPU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YpOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOrPpaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

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

e TMPUMEHSATH TIOJYYEHHbIE 3HAaHWS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHbIE CUTyallud, NPUMEHSITh W3yUYECHHBIC MOHSITUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKd ChOopMyJIHPOBAHHOMN
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJENH C MCIOJb30BAHHEM I€OMETPHUECKHX
MOHATHH W TeopeM, ammapara anareOpbl, pelniath MpPaKTUYECKUe 3aadd,
CBSI3aHHBIE C HAXO0XKJICHHEM T€OMETPUUECKUX BEJIUYUH;

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

K xonny 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 Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0OBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOMIAJAM MOBEPXHOCTEH MHOTOIPAHHUKOB M TeJl 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 MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

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

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPANHAT;
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 TOHATHSIMH, CBSI3AHHBIMH C JIBIDKCGHHEM 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 CEUEHUS MHOTOTPAaHHUKOB U TEJ BpALIEHUS: CEYEHUS LUINHIpa
(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 TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

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

peumate 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTUYECKUX OTHOLIECHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

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

MIPUMEHATh  [OJIyYCHHbIE  3HAHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEATbHBIE CUTYAllMH, IPUMEHATh U3yUYECHHBIC
MOHSTHUs, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PEUICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHBIE CUTYyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TEOMETPUUYECKUX TIOHIATHM UM TEOpEM,
ammapara anreOppl, pemiaTth MPAaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTH (pyHIaMEHTa Pa3BUTHS TEXHOJOTH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Komriecrso uacon DJIeKTpOHHbIe (L (POBbHIE)
n/n NPOrpaMMblI Bcero Konrpontmsre o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TIIOCKOCTEN B g 0
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U 25 0
IIJIOCKOCTEHN B IIPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHuKH 7 1
7 Bexkrtops! B mpocTpaHcTBE 12 0
g HOBTOPGHI/IC, 00oO11eHne U cucTeMaTH3anus 5 )
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KVIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM duexkTponHbie (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEeHnue, 06o0IICHNE U 15 |
CHUCTEeMaTH3alns 3HAHUI
3 O06bEM MHOTOTPAaHHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroxeHUst 5 1
7 [ToBTOpEeHUE, 0600IICHNE 1 17 )
cUCTeEMaTU3aIys 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHs cTepeomMeTpHun: TOUKA, IpsMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa N300paKeHHs Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHS: epecekarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHS: epeceKarouecs MIOCKOCTH,
NepeceKaroIuecs npsiMasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKu, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00HEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MOCTPOCHHBIX CEYEHUI Pa3HBIMH LIBETaMU

12

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamniBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4eHHBIX TUIOCKOCTEH. PackpamuBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton ciaenoB ajis MOCTPOCHUMA Ce4YeHU I




15

Mertoa cienoB Uit HOCTPOCHUS CEUCHHM.
CaoiicTBa nepece4eHnil MpsIMbIX U
IIJIOCKOCTEN

16

Mertox cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepecedeHuni MpsiMbIX U
IJIOCKOCTEN

17

[TocTpoenune ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MMOCTPOCHUS

18

[TocTpoenue ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUSA

19

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MOCTPOCHHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MOCTPOEHUS

21

[ToBTOpenue mianumerpuu: Teopema o
MPOMOPLIHOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUHU U CTEPEOMETPUU




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npoctpaHcTBe. CKpeLUBaIOLIUECs IPSMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamienpHbIe IPsIMBIE B IPOCTPAHCTBE

25

TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnmn
MapajuIeIbHbIX MPSMBIX IIOCKOCTHIO

26

[TapannensHOCTB TpeX MpsiMBIX. Teopema o
TpEX MapajuieIbHbIX NpsMbIX. Teopema o
CKPELIUBAIOIIMNXCS MPAMBIX

27

[TapanienbHoe MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoexktupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHONU IPOEKLIUN

28

LlenTpanbHas npoeknus. Yroi ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXIY MPSIMbIMU

29

332[3‘11/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITIPOCTPAHCTBE

30

[ToHATHA: apaNIENBbHOCTD NIPSIMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IPSMOU U IIOCKOCTH.
CaolicTBa NapajuIeIbHOCTU IPSIMOM U




IIIIOCKOCTH

31

I'eomeTrpuueckue 3a1auy Ha BEIYUCIECHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajIeIbHOCTBIO MPSMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenune ceuenus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapayIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannensHast mpoeKUs, IPUMEHEHHE IS
MIOCTPOCHHUSI CEYEHHH KyOa 1
napaenenumnena. CBoncTBa
napajuiefienune1a u Ipu3Mbl

34

[TapannensHble I0cKoCTH. [Ipu3Haku
MapayuiebHOCTH JBYX IMJIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIEeH
yepes TOUKY, He MPUHAAISKAIYI0 JaHHOM
IJIOCKOCTH M CIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX IIEPECCUCHUSI TIPH
MepeceYeHNH JIBYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa mapasuieIbHbIX IIOCKOCTEN: 00
OTpPE3KaAX MapaJlyIeNbHBIX IPSIMBIX,
3aKITIOYEHHBIX MEXKY MapaieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUHU MPSMOU C
JBYMSI ITapajIeIbHBIMU II0CKOCTSIMHU




[ToBTOpenue: Teopema [Mugaropa Ha

38
IIJIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesenuIena

A1 Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIIeuIe1e
[lepneHMKyYISIPHOCTD NPSAMOU U

42 IJI0CKOCTH. [IpU3HaK neprneHuKyIsspHOCTH
MPSIMOM U TUIOCKOCTH
[lepneHIMKyYISIPHOCTD NPSAMOU 1

43 IJI0CKOCTH. [IpU3Hak neprneHuKyIsspHOCTH
MPSAMOM U TIJIOCKOCTH
TeopeMa o CyleCTBOBAaHUU U

m €IMHCTBEHHOCTH MPSIMOU, TPOXOAALIEH
4yepe3 TOYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTU

45 [InockocTy ¥ nepneHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46 [Inockocty ¥ nepneHAUKYISIPHbIE UM
IIPsIMbIE B MHOTOTpaHHHUKaX

47 [lepnennukyinsap u HaxnoHHas. Iloctpoenue
MEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

43 IIepnenaukynsap u HakioHHas. [Toctpoenue
MEPIEHIMKYIIApa U3 TOUYKH Ha IPAMYIO

49 Teopema o Tpéx nepreHaAnKyasapax (mpsmas

u oOpaTHast)




Teopema o Tpéx nepneHAUKysApax (mpsmas

30 u oOpaTHast)

51 Yron Mmexay CKpelBaroIUMUCS
MPSIMBIMU

50 [Touck neprneHauKyIsIpHBIX MPSIMBIX C
MTOMOIIBIO EPIIEHIUKYIISPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

54 MPaBUJILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBlI,

55 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO

56 mI0cKocTH. [lmockocT cuMMeTpuii B
MHOT'OTpaHHUKAX

57 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUHN

53 [IpaBusibHBIE MHOTOTPAHHUKU. Pacyér
pacCTOSTHUN OT TOUYKHU J0 INIOCKOCTH

59 IIpaBunbHBIE MHOTOTpAaHHUKHU. Pacuér
pacCTOSHUN OT TOYKHU J0 INIOCKOCTH
CriocoObl OITyCTUTH MEPIIEHINKYISPDI:

60 CUMMETpPHS, CABUT TOYKH MO MapaJijieIbHON
psAMOH

61 CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSTHUM

62 KonTtponpHas padota "B3anmuoe




pacIOJIOKEHHUE NPSIMBIX U INIOCKOCTEN B
npocrpaHcTae”

63

IToBTOpEHME: Yyroy MeX 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexXIy
CKpCHIMBAOIIUMHUC ITPAMBIMU B
MIPOCTPAHCTBE

65

FeOMeTpI/I'-IeCKI/Ie METO/bI BBEIYHUCIICHUA
yriia MEXOy NpAMBIMHU B MHOT'OI'paHHUKAX

66

JIByrpanHsb1ii yrosu. CBONCTBO JINHEWHBIX
YTJIOB ABYTPAaHHOTO yria

67

[Tepnienaukynspabie maockocTi. CBOMCTBA
B3aMMHO MEPIEHIUKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak nepneHIuKyaIspHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMOi
NepeceyeHusl IByX MI0CKOCTeN
MEPIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEpEeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napasuieNenuneaa

70

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
ImapaijiCiaCimIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/ILIeCKI/Ie 1 MPUKJIAAHBIC
3aaa4u, CBA3aHHbBIC CO B3aUMHbLIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTU

72

HOBTOpeHI/ICZ CKpCHINBAOMIUCCA TIPAMBIC,




mapaJlJICJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OrpaHHUKax

[Tapa napayenbHbIX IJI0CKOCTEN Ha
CKPEIIUBAIOIIMNXCS MPSMBIX, PACCTOSTHUE

73 MEXK/y CKPEIIUBAIOITUMUCS MPSIMBIMU B
MPOCTBIX CUTYAIUAX

74 PaccrosiHre OT TOUKH 10 TIIIOCKOCTH,
paccTosIHUE OT MPSMOM JI0 INIOCKOCTH
Brruncnenue paccTosHUN MEX Ty

75 CKPENTUBAIOIINUMHUCS TPSIMBIMH C TIOMOTIIHIO
MEePIEHINKYIISIPHON TIIOCKOCTH
TpéXxrpaHHbIi yroj, HEpaBeHCTBA JJIs

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOTO yIJja

77 DneMeHTHI C(heprUIeCKO TeOMEeTPHH:
reo/1e3NYeCKre JUHUU Ha 3eMiie

73 KontponbHas padota "Y1l u
paccrosinus"

79 CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK
U €ro 3JeMEHTHI"

20 ITupamuna. Bunel nupamua. [IpaBunsHas
nupamuja

81 [Ipusma. Ilpsimas u HaKJIOHHAS IPU3MBI.
[IpaBunpHas npuzma

20 [IpsiMoit mapajutenenunes, NpsMoyroabHbIi
napauienenumnesa, Kyo

83 Brinykneie MHOrorpanHuku. Teopema




Ditnepa
Brinyknbsie MHOTOTpanHuku. Teopema
84 Diinepa. [IpaBunbHbIC U MOIYPABUIHHBIC 1 0
MHOTOTPaHHUKH
85 KonTtposnsHas padota "MHOrorpanHUKHN" 1 1
26 [TonsaTue BeKTOpa HA MJIOCKOCTH U B | 0
MPOCTPAHCTBE
87 CymMa BEeKTOPOB 1 0
88 PaznocTh BekTOpOB 1 0
89 [IpaBuno napamwienenunena 1 0
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 0
91 Paznoxenue BexTopa 1o 6a3nc3u/ TPEX 1 0
BEKTOPOB, HE JIEXKAIIHUX B OJTHOM MIOCKOCTH
92 CkansipHO€ MPOU3BE/ICHUE 1 0
93 Boruncnenue yria Mexay BEKTOpaMu B | 0
MIPOCTPAHCTBE
94 [IpocTeimue 3a7a4u ¢ BEKTOPAMHU 1 0
95 [IpocTeimue 3a7a4u ¢ BEKTOPAMHU 1 0
96 [IpocTeimue 3a7a4u ¢ BEKTOPAMHU 1 0
97 [IpocTeiimue 3a7a4u ¢ BEKTOpAMHU 1 0
98 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUI 1 0
99 Hrorosas koHTposbHas paboTa 1 1
100 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUI 1 0
101 Htorosas koHTpoJbHasA paboTa 1 1
102 O06o01eHne u cucTeMaTu3anus 3HaHu | 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
nugposbie
Ne n/m Tema ypoka KonTpoabHubie
Bcero o0pa3oBaTte/ibHbIE
padoThbI
pecypcsl
| [ToBTOopenue tems! "KoopauHars! BekTopa | 0
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOopenue Tems! "CkanspHoe | 0
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsbl "Beruncnenue yria | 0
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpEeHUE TeMBI "YpaBHEHNE TPSAMO, | 0
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, | 0
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 0
YpaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHmne 1 0
g JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1 0
MIPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE | 0
MIPOrpaMMUPOBAHUE
10 AHanuTH4YeCKue METObI pacyéra yria | 0
MEXAY NPSIMbIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria | 0
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSHUS OT TOUKH JI0 1 0




IJIOCKOCTH B KOOpAMHATAX

HaxoxnaeHue paccTosiHui OT TOUKHU 10

13 IJIOCKOCTH B KyOe

14 HaxoxneHue paccTosiHui OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIbHOW MUPAMUJIE

15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE
MHOTOTpPaHHUKHU

17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIEJIOB
CeueHrsi MHOTOIPAaHHUKOB: CTaHAAPTHBIE

18 IIJIOCKOCTH, IIEPECEUEHUS MPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
napasiesIbHble CeUeHUs

20 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannenbHble IpsIMbIE U TNIOCKOCTH:

21 YTJIbl MEXTY CKPEIIUBAIOIIMMHUCS
HPSIMBIMU
[leprienaAuKynspHBIE IPSIMBIE U

” IUIOCKOCTHU: CTaHJAPTHBIE MaPbI
NEePIEHANKYIAPHBIX IIOCKOCTEHN U
IPSIMBIX, CHMMETPUU MHOTOTPAHHUKOB
[lepneniuKynsspHBIE MIPSIMBIE U

23 IIJIOCKOCTH: TEOPEMA O TpeX
NEpIEHIUKYJIIIpax

24 [IepnieHquKyNIApHBIE IPAMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

HOBTOpeHI/IGI I1omaan MHOFOYFOHBHI/IKOB,
(hopMyITBI IS TUTOIAIEH, COOOpaskeHus
oa00ust

26

HOBTOpeHI/ICI miomaan MHOTOYT'OJIbHUKOB,
(hopMyIBI IS TUTOMIAJIEH, COOOpaKEHUS
noxoous

27

HOBTOPCHI/IGI rmiom@aan MHOTOYTOJIbHUKOB,
(hopMyIBI 1S TUTOMIAEH, COOOpaKEHUS
noxoous

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOTIAIA TIOBEPXHOCTEH, pa3pe3aHust Ha
Y4acTH, COOOPaKEHHUSI 1101001t

29

[nomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbnas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06BéM Tena. O6beM NPSIMOYTOJILHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUH Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasJiesienumnesa

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenurea

35 OO0BEM IpsAMOI TPU3MBI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C
00BEMOM NPSAMO PU3MBI
Berancieane 006EMOB TEJT ¢ TTOMOIIBIO

38 onpenenéHHoro uurerpana. OobpEm
HAaKJIOHHOHN TIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IOMOIIBIO

39 omnpenenéHHoro uuterpana. OopEm
TTAPAMUTBI

40 ®dopmyna 00pEma mupamuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00bEMOB MUPaMU/I C OOIITUM yTIIOM

4 CrepeoMeTprYeCKHUE 3a/1a4H, CBA3aHHBIC C
00bEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpUYeCKHUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHMIBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Tpumenenne o0bEMOB. Boruncienne

pacCcTosAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 "
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne MUINHAPUICCKON
MMOBEPXHOCTHU

49 Hunmuuap. [psmoi KpyroBoi HUIUHAP.
[l1omaae MOBEPXHOCTH LIWIMHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

50 Yceuénnslil koHyc. M300pakeHne KOHycOB
U YCEYEHHBIX KOHYCOB

53 [Tmomaabs 60KOBOY MOBEPXHOCTH M TOJTHOM
ITOBEPXHOCTH KOHYCa

54 [Tmomaabs 60KOBOY MOBEPXHOCTH M TOJTHOM
IMOBEPXHOCTH KOHYCa
CrepeomeTrpuueckue 3a1a4u Ha

55 JI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEUECHUU LUIIMHAPA, KOHyCa
CrepeomeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
MIOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

57 [IpuknagHeie 3aqa4u, CBSI3aHHBIE C
UUAITUHIPOM

53 [IpuknagHeie 3aqa4u, CBSI3aHHBIE C
UUITUHIPOM

59 Coepa u map




60

[Mepeceuenue chepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bt 1 n3o0paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTHIO. Bun 1 n3o0paxenue mapa

62

VYpasuenue chepsl. [nomanp chepsl u e
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JTI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHbIE CO chepoi U 1apoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MOCTPOCHUEM UX CEUCHH TUIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIUMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIE
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHUKOB

69

3agaun o Teme ""Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3agaun o teme ""Tena U NOBEPXHOCTH
BpaiieHus"




71

KonTtponesHas padota "Tena u
IIOBEPXHOCTHU BpalleHus"

72

O6béM muuHapa. Teopema 06 00bEMeE
IpsAMOro NuJIMHApa

73

Brrarcnenue 00bEMOB TN ¢ TOMOIIBHIO
onpenenéHHoro uHterpaita. OobpéM KoHyca

74

TTimomam OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHyuecKUe 3a/1a4l, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA, KOHYCA

76

[Ipuknagasie 3agaun mo Teme "OO0BEMBI 1
IJTONIA 1 TOBEPXHOCTEN Te"

77

OO0BEM 1Iapa U MapoBOTO CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHNEM 00HEMOB
Iapa, IapoBOro CErMEeHTa U IIapoBOT0
CeKTOpa

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
ioaapio ceprl. COOTHOIICHUS MEXKIY
IIJIOIAIIMM TTOBEPXHOCTEH U 00bEMaMu
0J0OHBIX TE

79

[TogoGHbIE Tena B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo1001u.
CrepeoMeTpHUecKUe 3a/1a41, CBSI3aHHbIE C
BBIYHCIICHUEM 00BbEMOB TeIl U TUIOMIACH
IOBEPXHOCTEN




80

KouTpomnsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBmxenust u paBeHcTBO puryp. O0miue
CBOMCTBA JIBIKCHUI

82

Buapl n1BukeHMIt: TapauiebHbIN NEPEHOC,
LEHTpAJIbHAsI CHMMETPUS, 3€pKaJbHAs
CUMMETpPHUS, IOBOPOT BOKPYT MPSIMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

FeOMeTpI/I'-IeCKI/Ie 3aaa4i Ha IPUMCHCHUC
JABUKCHUA

85

KonTtponbHas padota "BekTops! B
npocrpanctae"

86

O6o6matomiee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cHUCTEMAaTU3aIs 3SHaHUH
"ITapayinienbHOCTh MPSAMBIX U TIJIOCKOCTEN B
npocrpanctae"

87

O6o06matomee moBropeHue 11 moHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npocrpanctae"

88

O6oO6maromee moBropeHue 11 MoHATHIA 1
MeTo10B Kypca reomerpun 10—-11 xnaccos,
cucTeMaTH3anus 3HaHui: "BekTopsl B
npocTpaHcTae”

89

O6o6maromiee noBroperue 11 nmoHsATHi U




MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cucremaTu3anus 3Hanuit: "Oobem
MHOTOTpaHHUKa"

90

Oo6o6maromee mosroperue 11 moHsTHi U
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMmarusanus 3HaHuii: "Oobem
MHOTOTpaHHUKa"

91

O6o6maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cuctemaru3anus 3Hagui: "Imomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX Ten"

92

O6o6mmaromiee nopropenue 11 nonstuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucrteMarusanys 3Haguii: "Thnontaan
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

93

Hrorosas koHTpoJbHAs paboTa

94

Hrorosas koHTpoJbHAs paboTa

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTH3alMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH 1 €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Ui

97

Hctopus pazBuUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUUN KaK




HAYKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

100

Hctopus pazBUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

102

Hcropus pa3BuTHs CTEPEOMETPHH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHsSITh aKCMOMBI CTEPEOMETPUH W CIIECJCTBUSA W3 HUX MPHU PEIICHUU
' reOMETPUUYECKUX 33129
73 OnepupoBaTh MOHATUSMM: MNApaJUIEIBHOCTh U MEPHEHAUKYISPHOCTD
' MPSMBIX U TJIOCKOCTEH
74 Knaccuduimposarh B3auMHOE pPACMOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYI'PAHHBIM yroJ, TpaHU ABYI'PAHHOTO Yrija,
7.5 pedpo NIBYrpaHHOrO yria, JUHEMHBIN yroia JIBYrpaHHOTO yIija, IpaxycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHUKA, TPaBUIIbHBII MHOTOTPaHHUK
77 PacriozHaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' MPSIMOYTOJIHHBIN MapajuiesienurIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUA s
7.8 KjlaccupuKanuu (BBIMYKJIble U HEBBIMYKIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSIMbIE U HAKIIOHHbBIE MPU3MBI, ITapaJljiesIeuIeabl )
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YS
' METOJI CJIEJIOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJEIOB, BBIMOJIHSITH
7.11 (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJ| CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJI€HHUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WU aJropuTMaM, MNPUMEHSAsS HM3BECTHHIE AHAJUTHUYECKUE METOJIbl IpHU
7.12 pEIIEHUH  CTaHAAPTHBIX MaTeMaTUYECKMX 3aJa4 Ha  BBIYHCIICHHE
pPacCTOSTHUN MEXAy JBYMsS TOYKaMH, OT TOYKH JI0 MHPSIMOM, OT TOYKHIO
MJIOCKOCTH, MEX/1y CKPEIIMBAIOIIUMHUCS MPIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE TE€OMETPUUYECKUX BEIMUYMH MO 00pasiam
713 WU aJropuTMaM, MNPUMEHSAS HM3BECTHHIE AHAJUTHYECKUE METOJbl IpHU

peIICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAIOIMIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ 1 TIIIOCKOCTBIO,




MCXKAY IJIIOCKOCTSAMH, ABYI'PDAHHBIX YI'JIOB

Berancnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMua) ¢ HpUMEHEHHEM (OpPMYN, BBIUUCIATH COOTHOILICHUS MEXKIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMH MOJIOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTb NOHATHUSAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETHPOBATH HH(MOpMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
yepTexax U pUCyHKax
[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS] CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MPEINONAraloliuX HECKOJBKO IIAaroB pEHICHUs, €CIH YCIOBUSA
MIPUMEHEHHUSI 3a/1aHbl B SIBHOU (hopMme
718 [IpuMeHAT mpocCTEdIIME IMPOrpaMMHBIE  CPEICTBA M DIEKTPOHHO-
' KOMMYHMKAI[MOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoauTE mpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOMydYEeHHbIE 3HAHUS Ha MPaKTHUKE: aHAJIM3HPOBATh pealbHbIE
CUTYallud M MPUMEHATh U3yUEHHbIE TIOHATHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4ecku cOpMYyIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh peabHbIE
7.20 CUTyallUM Ha A3bIKE T€OMETPHUM, HCCIEN0BATh IMOCTPOCHHBIE MOJCIHU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TeopeM, ammapara aireopsl,
pemars  NPaKkTUYECKUE  3aJadd,  CBA3aHHBIE C  HAXO0XICHHUEM
TEOMETPUYECKUX BEIINYUH
11 KJIACC
Kox .
IIpoBepsiembie IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
NPOBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro 001ero o0pa3oBaHusi
pe3yJibTara
6 I'eomerpus
OnepupoBaTh HOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LWIMHIAP, KOHUYECKAas IIOBEPXHOCTD,
o0pasyromne KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpalieHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BpaLLCHHS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOI0O CIJIOS, BBICOTA LIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEW Tel  BpalleHHs,




T€OMETPUYECKUX TeJl C MPUMEHEeHHEeM (popmyit

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHHMK, BIHCAaHHBIA B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEJO
BpallEeHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAISIMH TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o0paxate m3ydaemble (GUTYpHl OT PYKH M C TNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (QUryp: BHUJI CBEpXy, COOKYy, CHHU3Yy; CTPOUTh CEUEHHUS Tel
BpallleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHMOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpeACTaBICHHYI0 Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (GakThl IS PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOJIAralIiuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHU
oOazmaror

6.15

[IpumeHsaTh MpaBUIO NapajuieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATHSIMH: JEKApTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yroJl
MEX1y BEKTOpaMH, CKaISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIaHApHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB H IIPOU3BCACHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKIAY BEKTOpPaMH, CKAIAPHOC IIPOU3ZBEACHHE, pacCKiIaAblBaTb BCKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOpaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4iu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUWHATHOI'O METOAAa

6.20

Pemars 3amaun Ha J0Ka3aTeIbCTBO MAaTEMATUYCECKHX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTO/bI npu peuIcHun CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHSITL HpOCTCfIHIHC nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPHUICCKUX 3a1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKHU3HU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHKE: aHAIMU3UPOBATH PCAJIbHBIC




CUTYyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku chopMyIHMpoBaHHOHN NpPOOIEMbI, MOACIHPOBATH pEaIbHBIE
CUTyallUM Ha $A3bIKE T'€OMETPUH, MCCIIEIO0BATH ITIOCTPOCHHBIE MOJECIU C
WCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U TEOpeM, ammapara anreopsl,
pemaTte  NPAKTUYECKHME  3a4a4d,  CBA3AHHBIE C  HAXOXICHUEM
r€OMETPUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mnpsmMas, IJIOCKOCTb, HPOCTPAHCTBO.
[TonsTHE 06 AKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TTAPAIIICIIbHBIC
n CKpCHIUBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX HW  IINIOCKOCT el B
IIPOCTPAHCTBE: IMApaJUICIIbHBIE IPsAMBIE B IIPOCTPAHCTBE, IAPAJLIEIIBHOCTh TPEX
IpsAMBIX, MIapaJuICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHaITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIIOCKOCTEM:
MapajyielbHble IUIOCKOCTH, CBOMCTBA TNapauieNibHbIX IuIockocTed. IIpocreitmme
MPOCTPAHCTBEHHBIE (DUTYpHl Ha TUIOCKOCTH: TeTpadiap, KyO, mapayienenunes,
MOCTPOEHUE CEUCHUI

7.3

HepHeHHI/IKy.]'IflpHOCTI) pr[MOfI N TUIOCKOCTHU: TMCPICHAUKYIIAPHBIC MPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHbIe U MEPIeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSMOM U TUIOCKOCTH, TEOPEMA O MPSIMON MEepHEeHANKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
yroJi, JIMHEHHBIA YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 MJIOCKOCTH, MpoeKlus GUrypbl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKYIsIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPAaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yroabHas
pu3Ma, I'paHd U OCHOBAHMs MPU3MbI, IpsMas U HAKJIOHHAs IpU3MbI, OOKOBas MU
I0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOYyroiabHbIN napaiesienunes u
ero cpoiicra. Ilupammna: n-yronbHas nupamujia, I'paHd U OCHOBAHHE MHUPAMUIBI,
O0oKkOBasi M NOJHAs MOBEPXHOCTb NHPAMHJbl, NpaBWIbHAs M ycEeYEHHAs NHpaMHJA.
OneMeHTsl MNpU3Mbl M nOHUpamuibl. [IpaBWiIbHBIE MHOTOIPAaHHUKH: IOHSATHE
[IPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWJIbHAs MpU3Ma U IpaBWIbHAs NUpPaMUJA,
MIpaBUIIbHAS TPEYroJbHas MUpaMKIa U IPaBUIIbHBINA TeTpasap, kyO. [IpencraBnenue o
IIPaBWJIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, JOACKa’ap MU ukocayapyrue CeueHus
MIPU3MBI M TUPAMU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMnuax, MapaeJICIuIeaax, IpaBHUJIbHBIX
MHOT'OrpaHHUKax

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YrJIbl. [Inomane
OOKOBOM MOBEPXHOCTU U MOJIHOH MOBECPXHOCTHU HpﬂMOﬁ MPU3MBI, IJIOIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPSMOH mpu3Mebl. [Lomans 60k0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABUJIBHOW NUPaMHUABI, TEOpEMa O IUIOIIAAN YCEYEHHOM INHUPAMUIBI.
[onsitue 06 066EMe. OO6BEM nUpaMuUIbl, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXTY IUIOMIAASIMU TTOBEPXHOCTEH,
00BpEMaMHU IO JOOHBIX TENT

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTh, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUSI M OOKOBasg MMOBEPXHOCTD,
o0Opasyromas 1 0Ch, TIONAAs OOKOBOW U MOJTHOW TOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yrolye KOHNYECKON MOBEPXHOCTH, OCh U BepUIMHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
JI01aas OOKOBOM M TOJHOW TOBEPXHOCTH. YCEUEHHBINM KOHYC: 00pa3zyrommue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, Iuamerp, IUoHiaap nmoBepxHoctu cheprl. BzaumuHoe
pacnojio)keHue cepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkenue Ten BpaleHUs Ha MI0CKOCTH. Pa3BEépTka UIMHIpa U KOHYCa

6.5

KomMOunarmu ten BpaieHusi 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, ONTUCAHHBIN OKOJIO
cdepsl, cdepa, BIIUCaAHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BpalllEHUs

6.6

[Tonatue 06 oO6BEme. OcHoBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u cieactsus u3 He€. O0BEM MIUMHIPA, KOHYCA.
O0bEM 11apa 1 wiomaas chepsl

6.7

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

6.8

Ceuennst nmnuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MIPOXOJsIlee Yepe3 BEPIINHY), CEUCHUS 11apa

6.9

Bektop Ha miockoctu ¥ B npocrpaHCcTBe. CII0)KEHHE U BBIYMTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno mapamienenumnena. Pemenue 3aaad, CBA3aHHbIX C IPUMEHEHUEM
MIpaBUII JCHUCTBUN C BEKTOpaMU

6.10

[IpsamoyronpHas cucrtemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkalspHOe
IIPOU3BEACHNUE BEKTOPOB. BblUMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH T€OMETPUUYECKUX 33124




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMu J0OKa3aTeNbCTB, AITOPUTMAMHU pEUICHMS 3a/ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TEOpeMa, CIIEJICTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEPXKJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHJIYKIIHH;
MIPOBOJUTH JOKa3aTeJIbHbIE PACCYKICHUS MPH PELIEHUH 3a/1a4, OLIEHUBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIECHUH; YMEHHE ONEpHUpPOBATH
MOHATHSMH: MHOKECTBO, IMOJMHOKECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ajs
OTIMCAaHUs pPeaNbHBIX MPOIECCOB U SIBJICHUN W MpPU PEIIeHUH 3ajad, B TOM
YHClie U3 IPYruX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATh Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh IMOHATUSAMH: HATypalbHOE YHCIO, LIEN0E€ YHCIIO,
CTEIEHb C LIEJIbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHOW CTENIEHH, CTEIEHb C
paLMOHATIBHBIM OKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK IO MOJYJII0, PAllMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 quCcell, YMEHHE HCII0JIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUI 001t
JIeTUTEeTh W HauMeHbllee olliee KpaTHoe, alropuT™ EBknmjga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMM TO3UIIMOHHBIMH CHCTEMaMHU
CUUCIJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIPQ)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nporpeccust, reoOMETpUUCCKaA




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Huclia,  (GopMa  3amucd  KOMIUICKCHBIX  YHCEI
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
NPOU3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
MOHATHSAMM:  MaTpuna 2X2  wu  3x3,  onpenenuTenb  MaTpPULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: palMOHAJbHbIE, HpPpPALMOHAIbHBIE,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOXKJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PABHOCWIBHOCTh
ypaBHEHUHN, HEpPaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMbl C [apaMeTpOM; IPUMEHATH
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 (YHKIHUHU, OTPAHUYCHHOCTh (YHKIMH, MOHOTOHHOCTh
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOOJIblIee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢bu3nuecKkuil CMBICI TPOU3BOJHOM, TMepBooOpa3Has, OMpPEIeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJAHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMHM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIOIb30BaTh MPOU3BOJHYIO JJs UCCIENOBaHUS (YHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM ammapara MaTeMaTH4eCKOTrO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX U

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




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusl (pyHKOMA, JuHEHHAas GYHKIUSA, KBaIpaTU4Has QYHKIMS,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMHU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTeslbHAs |
naorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUIMH,  BBINONHATH  mpeoOpa3oBaHus  TpagukoB  (HYHKIUH,
WCTIONH30BaTh TPAQUKH TSI U3YUEHHs TPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHnn 3ajad U3 APYruX Y4eOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMNA Ui pElICHUS YpaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIyT, HAJOTH, 33Ja4id U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBATH
peasibHbIE CUTyalldd 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 MOHATHSMU: cpenHee apupMeTHUecKoe, MeIuaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTAaBICHHYIO B TaOiMIaX, HAa AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA pealbHBIX MPOIECCOB U SBIICHUH; MPEACTABIAThH
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 IIOMOIIBIO AHUAr'paMM paCCCUBAHUS U JIMHEMHOM 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 CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
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  BENWYMHBI, (QYHKIWU paclpeieiieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJNIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPENCICHUN IS PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIICZIOBaHUI; yMEHHE TPUBOJUTH TPUMEPHI TPOSIBICHHUS 3aKOHA
OONBIINX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE
OTIEPHPOBATH TMOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCYKACHUS [UIS PEIICHUS 33a]ad4; OlECHUBAThH
BEPOSATHOCTH PEATHHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETH U

HMHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeluBaloluecs npsMble, NapamlieIbHOCTh 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 IJIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh IpPU pEIICHUU
3a/a4 U3y4eHHbIe (DAKThI U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLEHUBATh
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 onepupoBaTh MOHATUAMHU: IUIOIIAJL (GUIYpbl, 00BEM (GUrypHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0O, mnapamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTH NHPAaMUJbI, MPHU3MBI, KOHYyca, IMJIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; YMEHHUE 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 OIpEeNICHU N3ydaeMbIX (GUTYp, BBIBUTATh THIIOTE3BI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (uryp, 0OOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOJUTH KiIaccu(uKkanuioo ¢uryp 1o
pa3aMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTMOJIHUTEIbHBIE

MMOCTPOCHUS

11

YMeHHne onepupoBaTh TOHSATHUSIMH: JBIDKEHHE B  TPOCTPAHCTBE,
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 TEOMETPUYECKHE OTHOLICHHS TIPH
pelIeHNy 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
oAb, 00bEM) MpU pElIeHUH 33134 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEeaJbHOM JKU3HHM; YMEHHE BBIYHMCISATH T'C€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
W3y4eHHbIE (OPMYyNbl M METOJbl, B TOM YHMCIIE: IUIOIIAJb MOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO ~ Mapajuleenunea, MUpaMubl, MpPU3Mbl, UIHHIpPA,

KOHYCa, [I1apa; YMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD
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VYmenune OIICpUPOBATH IOHATUAMMU: IPAMOYIOJiIbHAsd CHUCTEMA KOOPAHHAT,
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 BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO

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
MPOLIECCOB U SIBJICHUW; YMEHHE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHl MAaTEMATHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMaTHUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 Yucita ¥ BEIYMCIEHUS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIE MTEPUONMUECKHE IPOooH
13 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. JlefcTBUs ¢ apupMEeTHUECKUMHU
' KOPHSIMH HATYPAITbHOU CTETICHH
L4 Crenens ¢ 1enbIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3aTeneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHEHUH. OTnpeenuTeNb 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 [IpoMexxyTkr  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 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
[IpuMeHeHre TNPOW3BOJHOW K HCCIEAOBaHUIO (QYHKIIMH HAa MOHOTOHHOCTh U
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 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomerpus 10-11 JI.C Atanacsu, B.® byry3oB

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

JIUJTAKTUYECKU MaTepurall

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

HHTapaKTUBHAA JOCKaA
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