MUWHHUCTEPCTBO IMPOCBEIIEHUS POCCUICKOUN ®EJEPAIIUA

MHHHCTEPCTBO oOpa3zoBanus Camapckoi o0acTu
CeBepHoe ynpasJjieHue
TI'ocynapcTBenHoOe 0101KeTHOE 00111€00pa30BaTEIbHOE YUPEKIeHUE
Camapckoii o06s1acTu cpeaHsisi 00meodopazoBarebHast mkoJa Ne 1
I.I.T.Cyxo10/1 MyHnuunajabHoro paiiona Cepruescknii Camapckoii o0Jactu

PACCMOTPEHO [TPOBEPEHO YTBEPXJIEHO
PyxoBoautens MO 3amecTutens AupekTopa  JIMpeKTop MIKOJIBI
I'ypkuna C.1O. no YBP MansieBa U.T. Conomonona T.B.

«26» aprycra 2025T. No 163/5-01 otT 28.08.2026 T

«28» aBrycra 2025r.

PABOYASI IPOTPAMMA
(ID 7221513)

yueOHoro npeamera «I'eomerpus. Yriry0JileHHbIA YPOBEHb»

u1st oOyyaromuxcs 10 — 11 kmaccos

CYX0a0JI, 2025



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust sBisieTcss OOHUM U3 0a30BBIX KypCOB HAa YPOBHE CpPEIHETrO
obmiero oOpa3oBaHMsl, TAK Kak 00eCredyrMBaeT BO3MOKHOCTh U3YUEHHUS TUCHUIUIMH
€CTECTBEHHO-HAYYHOW HAIIPaBJIICHHOCTH M MPEIMETOB T'yMaHUTAPHOIO LHKJIA.
[lockonbKy ~ JIOTMYECKOE  MbIIUIEHHWE,  (OpMHUpPYEMOE€  MpU  U3YUYECHHUH
00y4aIOIMMUCS TOHATUIHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEP)KIACHUU IIPU PELICHUHA T€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUIaTb MW ONPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 3a]1a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH
(du3HUecKuX 3a/1ay.

[lenb ocBoeHus mporpaMmMbl yueOHOro Kypca «l'eomeTpusi» Ha yriayO0nEHHOM
YpPOBHE — pa3BUTHE WHJMBHAYAIbHBIX CIOCOOHOCTEW OOydYaroumxcs Mpu
M3YYEHUHU T€OMETPHUH, KaK COCTaBIIAIONIECH MpeamMeTHol obnactu «Maremaruka u
uHbpopMaTuka»  yepe3  obecreyeHHe  BO3MOXKHOCTH  NPUOOpPETeHUs U
UCIIOJIb30BaHUsI OoJjiee THyOOKMX TEOMETPUYECKUX 3HAHUW W JCHCTBUH,
cnenuUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO NMPodheCcCHOHATBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MaTEeMaTHKU.

[TpuopureTHBIMH 3aJadyaMu Kypca TE€OMETPHUH Ha YIriIyOJEHHOM YpOBHE,
pacIIMpPSIIOIIMMU U yCUITUBAIOLIUMH Kypc 0a30BOr0 YPOBHSI, SIBJISIOTCSL:

pacuIMpeHue MpeICTaBICHUSI 0 TEOMETPUU KaK YacTH MUPOBOM KYJbTYpPhl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OIMCHIBATHD U M3y4aThb
pa3HbIE SBJICHUS OKPYKAKOUIEr0 MUPA, 3HAHUE MTOHATUIHOTO arlrapara 1o pas3aeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUu;

dbopMHpOBaHHE  YMEHHMS  BJAJETh  OCHOBHBIMU  HOHATHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBONCTBaMH, 3HaHHE TEOpEM,
dbopMyaT M yMEHHE UX NPUMEHSITh, YMEHHUS [IOKa3bIBaTh TEOPEMbl U HAXOJUTh
HECTaHJapTHbIE CIIOCOOBI PEIICHUS 33/1aY;

(opMHpOBaHKE YMEHUS PAacCllO3HABATh HA YEPTEkKaX, MOJAEISAX U B PEaAIbHOM
MHpPE MHOTOIPaHHUKM M Teja BpALLECHUSA, KOHCTPYMPOBATH TI'€OMETPUYECKUE
MOJIEIIH;

dbopMHpoBaHHE NMOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOI'O IMOCTPOEHUS
MaTE€MaTUYECKUX TEOpUid, (POpMUpPOBaAHME NMOHUMAHUS POJU AKCUOMATHKHU IPHU
MIPOBEJICHUU PACCYKJICHUN;

dbopMHpoBaHrE yMEHUS BJIaJIeTh METOJaMHU J0Ka3aTeIbCTB U AJITOPUTMOB
peleHnss, YMEHUSI UX NPUMEHATb, IPOBOJMUTH JOKA3aTEIbHBIE PACCYXKIACHUSA B
X0JI€ pELIECHNs] CTEPEOMETPUUECKHUX 3a/1a4 U 3a4a4 C PAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPEJICTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  MpPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHHUH
JNEAYKTUBHBIX PacCyKJIECHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUIEKTYaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00yUaroMIMXCsl, TO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHM, KpUTUYHOCTH MBIILUICHHS, THTEPECA K U3YUYEHUIO T€OMETPUU;

dbopmupoBanre (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBICHUS TE€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX U3HEHHBIX CUTYalUSX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEM W  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HCCJIEIOBAaHUA MOCTPOEHHBIX MOJIETEH,
MHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEPKATEIbHBIMU JUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusaroTca: «lIpsMble W IJIOCKOCTM B  IPOCTPAHCTBER,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMWY», PEICBAHTHBIMH T€OMETPUU HAa YIUIYOJIEHHOM ypOBHE OOyYEHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEeIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMUECKMX YMEHHMI  pacmpenensieTcss He  TOJIbKO IO
CoJlep>KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yuenus. Conep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pesyibTaTaM ocBoeHusi denepanpHoil padoueit
MPOrpaMMbl, paclpene’aEHHbIM IO rojaM OO0y4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMIMAIEHBIM BOMPOCaM 00yUaromuecs
oOpaliaiuch ~ HEOJHOKpPAaTHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HABBIKAMU MOCIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTIO/IEHUEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJCTAaBICHUN 00yYarOUUXCsl, pacuupss U yriyosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3yYEHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISET:

co3garb  ycinoBus s guddepeHumanuu  00ydeHHs, IMOCTPOCHUS
WHIUBUIYAbHBIX — 00pa3oBaTeIbHBIX MporpamMMm, OO€CleuuTh YIiIyOJIEHHOE
U3YYEHUE T€OMETPUH KaK COCTaBIAOIEH yueOHoro nmpeamera «MaTteMaTukay;

HOJIFOTOBUTH OOYYAlOMIMXCA K MNPOAODKEHUIO H3YUYEHHs] MAaTeMaTUKU C
yu€ToM BbIOOpa Oynymiel mnpodeccun, obecriednBas MPEEeMCTBEHHOCTb MEXKIY
o01uM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eoMerpusi» Ha YLIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Hegento), B 11 knacce — 102
gaca (3 yaca B HEJIEIIIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ JIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOLINECS,
IapajuleNIbHble M CKpeluBaromuecs npsmble. [Ipu3Haku CKpEMMBAIOIIMXCS
npsAMbIX. [1apamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MMapAJIIIEIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, APAJIIEIBHOCTD TPEX MPIMBIX, [1APAIICIIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpaTbHOE MPOECKTUPOBAHHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIEIbHOIO MNPOEeKTUpoBaHMs. W300paxeHue
buryp B nmapayuieIbHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXIy NpsSMBIMU B IIpocTpaHcTBe. [lapainenbHOCTh IIOCKOCTEN: MapallieIbHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, NapajuleNICIHIIE,
MMOCTPOECHUE CCUCHUN.

IleprieHIUKYJIAPHOCTD MPSIMON U IUIOCKOCTH: NEPIEHIUKYJIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAIIENbHBIE W NEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IMPSAMOW M INIOCKOCTH, TEOpeMa O NPsIMOM
IIEPIICHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHMUE.
IleprieHIUKYJISp U HAKJIOHHBIEC: PACCTOSIHUE OT TOYKH JO INIOCKOCTH, PACCTOSHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TOpPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM: TPHU3HAK  NEPHNEHAUMKYJIAPHOCTH  JIBYX
Iockocter. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

YIiabel B INPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IUIOCKOCTBIO, JBYI'DAHHBIN
yIoJI, JIMHEWHBIM yrojl ABYTPAHHOTO yria. TpEXrpaHHbIM U MHOTIOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCHMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHMKOB, pa3BEépTKa MHOrorpaHHuka. IIpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHAS. MOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsAMOYTOJABHBIA — MApalICIeNUIIE] U  €r0  CBOWCTBA.
Kparuaiimne mnyTM Ha TIOBEPXHOCTHM MHOTOTpaHHMKA. Teopema OJuiepa.
[TpoctpanctBennass Teopema Ilucdaropa. Ilupamupa: n-yronpHas mnupamuia,
npaBwibHas U yced€HHas nupamuabl. CpoiicTBa pébep M OOKOBBIX TpaHeil
IIPaBWJIBHOW nupamuiel. IIpaBuinbHbIE MHOTOTpaHHUKH: IIPAaBUJIbHAs IpU3Ma U



IIpaBWIbHAS IIMpPaMHJA, IPAaBWIbHASA TPEYrOJbHAsI NUpPaMUIa WU TNPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
JOAEKa’Ap U UKOCadAP.

Bblunciienre 31€MEHTOB MHOTOTPAaHHUKOB: péEOpa, uaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHON TIOBEPXHOCTH MPSAMOU MPHU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOI IOBEPXHOCTH NPSIMON MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MNUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHOW MTUPAMHU/IBI.

CuMmMeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  MPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETPHS
napajuielienuneaa, CUMMETPHUS MPABWIBHBIX MPU3M, CUMMETpUS NPaBUIBHOU
MIAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, [IJIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHAMNPABJIEHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [IEHCTBUSA ¢ BEKTOPAMHU: CIIOKEHHE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOpA Ha YHUCIIO.
ITonsaTue xoMIutaHapHble BEKTOpbI. [IpU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3lnoKEHHMM BEKTOpa II0 TPEM
HEKOMIUIaHapHbIM  BeKkTopaM. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopaunaTtel BekTopa. CBsI3p MEXAy KOOpAMHAaTaMU BEKTOpa H
KOOpAMHATAMHU TOYEK. YTOJN MexIy BekTopamu. CKaaspHOE IPOU3BENCHUE
BEKTOPOB.

11 KITACC

Tena Bpamenust

[loHATHs: UOUIMHAPUYECKAs IIOBEPXHOCTb, KOHUYECKAass IIOBEPXHOCTB,
chepuueckasi MOBEPXHOCTb, oOOpasylolue MnoBepxHocTei. Tena BpaiieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3auMHoe pacnosioxeHue
chepsl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus1 Ha TUIOCKOCTU. Pa3BépTka nmiuHapa u konyca. CumMmerpus chepsl u
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIEHOTO Tapajuienenurena u cuenctBus w3 He€. OO0bEM mpsaMon u
HAKJIOHHOM MpU3MBbI, IWIKHIPA, TUPaMHUIbl U KoHyca. OOBEM IIapa U HIapOBOTO
CEerMeHTa.

KoMOuHnanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. IIpu3ma, BnucaHHas B
HWIMHAP, OINHCAHHAs OKoJo wuiauHApa. Ilepeceyenwe cdepsl M mapa c
wiockocThio. Kacanue miapa u cdepsl miockocTbio. [loHsATHE MHOTrOrpaHHHKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BONUCAHHON B MHOTOTPAHHUK WA TEJIO
BpaICHUS.

[Inomans MOBEPXHOCTH IWIMHApPA, KOHYyCa, IJIOMaab chepbl U € 4JacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJAEH MOBEPXHOCTEHN
nofaoOHeIx Quryp. IlpeoOpazoBanue momoOus, romMmoTeTus. PemieHune 3amad Ha
MJIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUHt MHOTOIPAHHUKOB 1 TEJI BPAICHUS: CEUCHUS UIUHAPA
(mapaJyienbHO YW MEPHIEeHANKYISIPHO OCH), CEUEeHHs KOHyca (MapaluieibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME YepPe3 BEPIIUHY), CEYCHUS Mapa, METObI IOCTPOCHUS
CEUYEHMI: METOJ CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpeHoca
CEKYyLIEH MIOCKOCTH.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haa BeKTopaMu. BekTopHoe
yMHOXKeHHE BeKTOpoB. (CBoHcCTBa BEKTOpHOro yMHOXeHus. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. Paznoxkenue BekTopa
no Oasucy. KoopamHAaTHO-BEKTOPHBI METOJ MPU PEIMICHUH TEeOMETPUUYCCKUX
3azay.

JABUKEeHMSI B IPOCTPAHCTBE

JIBmwxenus npocrpancTBa. OTtoOpakeHus. JIBUKEHUS M PaBEHCTBO (QUTYP.
OO6mme cBoiicTBa JBWKEHUN. Buasl JBMXXKEHUN: TapalieNbHBIA TEPEHOC,
IEHTPAJIbHAsT CUMMETPHS, 3€pKajbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BociMTaHKe:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JI€Ha  POCCHUHCKOr0  OOIIecCTBa,  MIPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKITMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
poLeayp TpaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aUMOJICCTBOBATh C COIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MaTEMaTUKH, IIEHHOCTHOE OTHOUICHHE K
JIOCTUKECHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM ILIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHWA B JPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
AKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMECHEHUEM JIOCTMKCHUM HAyKd H JEATEIbHOCThIO Y4YE€HOTO, OCO3HAHHE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) acTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCIPUUMYHBOCTD
K MAaTeMaTUYECKHUM acCIleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBa;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MATEMAaTHUYECKUE 3HAHUS B
WHTEpecax 3JI0pPOBOr0 U 0€30IMacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTIbIXa, peryispHas (u3nuecKkas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENBHOCTBIO;

6) TpynoBoe BocnuTaHme:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TpodeCCUOHAILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBINA BBIOOP
Oymymieit mpodeccudn W peanu30oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOoMy  OOpa3oBaHHI0 U



caMOOOpa30BaHUI0 HA MPOTSHKEHUUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKON HaIpPaBJICHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTb  SKOJIOTMYECKOM KyJIbTYpbl, TOHUMAHHUE BIMSIHUSA
COLMAIIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLHAIBHOMU
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKTepa SKOJOTUYECKUX MPOOIEM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pelIeHUs 3ajad B 00JIacTH
OKPYXaIUIEH CpeAbl, IIAHUPOBAHHUE IIOCTYNIKOB M OLEHKM HX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEeMaTUYeCKOW HayKh Kak cQepbl YeIOBEUECKOW NeATeNbHOCTH, JTAloB €&
pa3BUTUA M 3HAYUMOCTH IS PA3BUTHUS UMBWIM3ALMK, OBJIAJCHUE SI3BIKOM
MAaTEMAaTUKH W MaTeMaTUYECKOM KyJIbTYpOHM KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble jornueckue aeiicTBM:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
onpeieNIeHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCU(UKaINH,
OCHOBAHUS [ 000OIIECHUS U CPABHEHUSI, KpUTEPUHU TPOBOIMMOTO aHAJIU3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MNPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONECHUSX W YTBEPKICHUSX, MpEAJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH IO aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAIMIO, IIPUBOIUTE MIPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pCIIEHHUS, BbIOMpaTh HamOoJee TONXONAMUNA C  Y4ETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KPUTEPHUEB).

basoBble ncciaenoBare/ibCKue 1eficCTBUA:



WCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SIBJIICHHUs, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (HOpMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIOACHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTrHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH ACPUIUMTH UH(DOpPMAIIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIPOC U I pEUIeHUs 3a]a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B paziMyHBIX (opmax,
WTIOCTPUPOBATh TpadUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEILICHHs 3aJayu,
KOMMEHTHUPOBATh MOJTYUYEHHBIN PE3YJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBbl,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAICJICHHBIE HA TOWCK
pELICHUS, COIOCTABJISATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXKUBaTh Pa3jlyue U CXOJICTBO TO3WIIUM, B KOPPEKTHOUH (opme
dbopMyIHpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIEAOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3aja4
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIe YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1a4H, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMauu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMU KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
crnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelieHUs
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHSATD MPUYHUHBI
JOCTIDKEHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JIaBaTh OI[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUAYaJbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOU
NEeSTENbHOCTH, TJIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisaTh
BUJIbI palboOT, [OroBapuBaTHCS, OOCYXAaTh MPOLECC U Pe3yabTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPAUHUPOBATh CBOW JCHCTBHUS C JPYTUMHM YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOy4varonuiicst HaQy4uTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUM MPHU
pEelIeHnH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUI;

e TPUMEHATh AKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX NPHU PEIICHUU
T€OMETPUYECKUX 3a]1a4;

e KJIACCH(UITUPOBATH B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSIMHU, CBA3AHHBIMM C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMU, CBI3aHHBIMA C MHOTOTPAHHUKAMU;



e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHUJbl MHOTOIPAHHUKOB (TMpU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapaienenunena, Kyo);

e KJIAaCCU(QUIMPOBATH  MHOTOIPAHHHMKH,  BBIOMpass  OCHOBaHUA  JUIS
KJ1IaccuuKaIuu;

e CBOOOJAHO ONEpUPOBATH  IOHATUSIMH, CBS3aHHBIMH C  CEUYEHHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINIOJHSTH napajijienbHOe, LEHTPaAIbHOE U OpPTOTOHAIBHOE
MPOEKTUPOBAaHUE (PUTYP HA IUIOCKOCTh, BBINOJIHATH M300paxkeHust Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METONAMHU, BBINOJIHATH
(BBIHOCHBIE) MJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIAAM  THOBEPXHOCTEM  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
nupamMuia), FTEOMETPUUYECKUX Tell C TPpUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, ILIEHTP, OChb M IIOCKOCTh CHUMMETPUU
burypsr;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLUEHUH H
HaxO0XJICHUE TE€OMETPUYECKUX BEJIMYHMH, MPUMEHSAS W3BECTHBIE METOJIbI
MPU PEIICHUH MAaTeMAaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEHIINE NPOrpPAMMHBIE CpEACTBA M  3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MPeoOpa3oOBbIBaTh M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpEeACTABICHHYIO Ha
yepTekax U pUCYHKaXx;

e TMPHUMEHATH I[IOJYYECHHbICE 3HAHUS HA MPAKTUKE: CpaBHUBAThb W
aHANIM3UPOBATh pEaJbHbIE CUTYallUH, MPUMEHSATHh U3yUYEHHBIE MOHITHUS B
mpolecce IOMCKA pelleHUus MaTeMaTU4YecKd C(HOopMyJIHpOBAHHOM
npo0yieMbl, MOJIEINPOBATh pEalibHble CUTYallMd Ha S3bIKE TI'€OMETPUH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJENIN C UCIOIb30BAHUEM I'€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajareOpbl, peliarb NPAKTUYECKUE 3a7ayH,
CBSI3aHHBIE C HAXOXKJEHUEM I'€OMETPUUYECKUX BEIUYHH;

e UMETh NIPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM YacTH QyHAAMEHTA PA3BUTHUS TEXHOJIOTUH.

K xony 11 kiacca oOyJaronuiicsi Hay4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIMHIPUYECKOM,
KOHUYECKOM U chepruyeckor MOBEPXHOCTSMHU, OOBICHITH CIOCOOBI
MOJIyYEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3AHHBIMH C TE€JIAMU BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(hepoii u mapom;

pacno3HaBaTh Teya BpalieHus (UWIMHAP, KOHyC, cdepa u 1map)
OOBSACHATH CIIOCOOBI OJYUYEHHUS TeJl BPAIlCHUS;

KJIaCCU(PULIMPOBATh B3aUMHOE PaCIoOKeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB WM TEJ BpalleHUs,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIlEHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHUSMH, CB3AHHBIMH C KOMOWHALMSIMH Tell
BpaIlieHNs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cdepy U
ONMMCAHHBIA OKOJIO ceprl, chepa, BIUcaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOILIEHUS MEXY IO MU TOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4yaemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) TJIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHSI TEJl BPALCHMUS;

W3BJICKaTh, WHTEPIPETUPOBATH W TMpeoOpa3oBbIBaTh HH(POpPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpalliy HaJl BEKTOPaMUu;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTb reOMeTPUYECKHUE 3a/1a4i Ha BBIYMCIICHUE YIJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSTHUM OT TOYKM JO IUIOCKOCTH, B
LIEJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A MPU PELICHNH;
CBOOOJTHO OMNEPHUPOBATH TMOHSTHUSIMHU, CBSI3aHHBIMH C JBUXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JABUKEHUM;

BBITIOHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJI BpaIllEHUs TpU
MapajyIeJIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHMMETPHHM, 3€PKaIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUThH CEYEHUSI MHOTOTPAHHUKOB M TEJ BPAICHUS: CEYEHUS] LUIUHAPA
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUCHUS KOHYca (MapaijieabHbIe
OCHOBAHMIO U MPOXOSLIUE YepE3 BEPILUHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOCHUS CEUEHUW: METOJl CIE0B, METO]
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I IEPEHOCA CEKYIIEH MII0OCKOCTH;



JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKIACHUS;

MPUMEHSTh TeoMeTpuueckre (akThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, NPEANOJIararmlluX HECKOJBKO IIAaroB PpELICHHS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

pelmarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaxX0XJICHUE TEOMETPUUECKUX BEIINYNH;

MPUMEHATH MPOrPAaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PELUICHUU CTEPEOMETPUYECKUX 3a]1a4;

MPUMEHATh  [IOJYyYEHHbICE  3HAHUSA HA  [PAKTUKE:  CPaBHUBATS,
aHAJIM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYal[UH, IPUMEHSITh U3yUCHHBIC
MOHSATHUS, TEOPEMbI, CBOWCTBA B IMPOLECCE IMOUCKA  PEIICHUS
MaTreMaTU4ecku  CPOpPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peallbHbIE CHUTYAllMd Ha SI3bIKE T'€OMETPUHU, HUCCIEN0BATH IMOCTPOCHHBIE
MOJENN C UCIOJb30BAHUEM TE€OMETPHUECKHUX TMOHITUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKUE 3a/laud, CBS3aHHBIE C
HAXO0XJCHUEM F€OMETPUUECKUX BEJINYNH;

UMETh TpeCTaBICHUS 00 OCHOBHBIX dTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM YacTH GyHAAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmmmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MporpamMmMbI Bceero KonTposbHbI Hpaxriyeckue oOpa3oBaTe/ibHbIEC
e padoTsI padoThI pecypeni
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHOe pacnonoxeHue NpsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepHeH,Z[I/IIEYHSIpHOCTb HPSIMBIX U ’5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl ¥ pacCcTOsHUSA 16 1
MHororpaHHuKu 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOP@HI/IC, 0000111IeHNe U CUCTeMaTH3aIHs 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
Ne i/ f]{;:rn;(:;:;::me PasieIon Hem Beero KoHTpobHBI IIpakTnueckue f:g::::::::;b““e
e padoThbI padoThI pecypeni
1 AHanuTudeckas TeOMETpHs 15 1
) [ToBTOpEHHE, 06061ueH1:Ie u 15 |
cucTeMaTu3alus 3HaHUM
O0bEéM MHOrOrpaHHHUKA 17 1
4 Tena Bpaenus 24 1
5 [Tnomaayu moBEpXHOCTH U O0BEMBI 9 |
KpPYTJIbIX TEJ
6 JIBMKeHUS 5 1
7 [ToBTOpEHME, O606H16HI:I€ u 17 )
CcHUCTEeMaTH3aIlus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 102 8 0




IHOYPOYHOE IIJTAHUPOBAHHUE
10 KITACC

n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTposabHbie
padoTbI

IIpakTyeckue
padoThI

Jara
HU3y4YeHHn
|

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

OcHOBHbIE paBUJIa U300paXKEHUS HA
PHUCYHKE MJIOCKOCTH, MapalieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

[TonsTHS CTEpeOMeTpUH: TOUKA, IpsMa,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBUiia H300paKEHUS Ha PUCYHKE
IUIOCKOCTH, MApaJIICIbHBIX MPSIMBIX
(OTpe3KOB), cepeIHbI OTPEe3Ka

[TonsTHst: mepeceKaroecs MmI0CKOCTH,
nepeceKaronmecs npsmas 1 miocKoCTh;
MOJTyIPOCTPAHCTBO

[MousTHSA: TIepeceKaroIuecs IOCKOCTH,
MepPEeCeKAIOIINECs MPSIMasi U TNIOCKOCTh;
HOJYIPOCTPAHCTBO

MHororpaHHHuKH, H300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0ObEKTOB

MHoOrorpaHHuKH, H300paxeHne
MPOCTEUIINX NMPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0BEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cieactBus u3 HUX. CriocoObl 3a1aHust
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHUS MPSAMBIX U TNIOCKOCTEH

10

N300pakeHne ceueHui mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IUI0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMU

11

N300pakeHne ceueHuil mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pEbpa. M3o0paskeHne nepecedeHus
IIOJIyYEHHBIX IUI0CKOCTEN. PackpaiunBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMU L[BETAMU

12

N300pakeHre CeYeHNi MUpaMuIbl, KyOa u
MIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pEbpa. M3o0pakeHue nepeceyeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparinBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

13

N300pakeHne cedyeHnit mupaMuIsl, Kyoa u
NPU3MBI, KOTOPbIE IPOXOIAT Yepe3 uxX
pEbpa. M3o0paskeHue nepecedeHus
MOJIyYEeHHBIX IIIOCKOCTeH. PackpamimBanue
MIOCTPOCHHBIX CEUEHHUH pa3HbIMU LIBETAMU




14

Merton cnenoB uisi TOCTPOCHUST CEUCHUI

15

Mertoz cieq10B 11t HOCTPOCHHUS CEUSHHI.
CaoiicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTEN

16

Merton cieqoB 11t HOCTPOCHHUS CEUSHHH.
CaoiicTBa niepece4eHnil psIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKUCh LIaroB
IIOCTPOEHUS

18

[TocTpoeHue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alUCh LIAroB
IIOCTPOEHUS

19

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEU U 3aIKCh 111aroB
MIOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MIPOMOPLMOHANIBHBIX 0Tpe3kax. [logobue
TPEYTOJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHIX Ha




BBIHOCHBIX 4yepTexax. Mcropus pa3Butus
IUTAHUMETPHUH U CTEPEOMETPUN

23

Kontponbhas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3auMHOe pacnosnokeHue npsMbIX B
npocrpancTBe. CKpeluBaroIuecs
npsimble. [Ipru3Haky ckpeluBarommxcs
npsimbix. [lapanienbHble npsiMble B
IIPOCTPAHCTBE

25

Teopema o CyliecTBOBaHUU U
€AVMHCTBEHHOCTH MPSAMOU MapajlIeIbHON
JNAHHOM NPSAMOU, IPOXOAAILEH YEPe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
npsMoi. JleMMa o nepecedeHun
MapaJUIECIbHBIX MPSAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB Tpex npsiMbIX. TeopeMa o
TpEX MapasuIelbHBIX NPsAMBIX. Teopema o
CKPELIUBAOIIUXCS MIPSIMBIX

27

[TapannenbHoe TPOEKTUPOBAHUE.
OcHOBHbIE CBOHCTBA MapauIeIbHOTO
pOoeKTHpOoBaHus. M300paxeHne pa3HbIX
¢uryp B napajienbHON NPOEKIIUU

28

[lenTpaynbHast MpoeKIus. YTOI ¢
COHAITPABJICHHBIMH CTOPOHAMH. YTOJ
MEX1y IPSIMBIMU

29

3amaun Ha NOKAa3aTeILCTBO U
HCCIIE0OBaHNE, CBI3aHHEIC C
PacIOJIOKEHUEM TIPSAMBIX B POCTPAHCTBE




30

[ToHsiTHS: MapaJIETLHOCTD MPSIMOI 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajuIeNbHOCTH MPSIMON U TIIOCKOCTH.
CaoiicTBa napajuieIbHOCTH NPSIMOUN U
TUIOCKOCTH

31

I'eomeTpryeckue 3aa9n Ha BEIYUCIICHUE U
JI0Ka3aTelIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHue cedyeHust, MPOXOIAILIETO YEPE3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapajieIbHOTO IpYyTron npsamoi. Pacuér
OTHOILIEHU I

33

[TapannenbHas npoekuys, IPUMEHEHUE
U1 IOCTPOEHUS CEYeHHUH KyOa U
napauienenuneaa. CBoicTaa
napajuieJienune1a u Ipu3Mbl

34

[TapamensHble iockoctu. IIpu3Haku
[apaJUIEIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema o0 napauieaIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, TPOXOIALIEH
4yepe3 TOUKY, He IPUHAAJIEKALYI0 TaHHOU
IUIOCKOCTH M CJIEICTBUA U3 HEE

36

CaoiicTBa mapaJuieIbHbBIX TIIOCKOCTEN: O
MapajieIbHOCTH MPSMBIX IIEPECCUCHUS
MIPU NIEPECEUECHUHN JIBYX MapaIeIbHbIX
IIJIOCKOCTEMN TpEThben

37

CpoiicTBa napamienbHbIX MJIOCKOCTEN: 00




OTpe3Kax MapaiebHbIX MPSMBIX,
3aKIIIOUEHHBIX MEX]Ty MapalieIbHbIMU
IUIOCKOCTSIMU; O TIEPECEYEHHUH MPSIMO ¢
IBYMsI MTapaJljIeIbHBIMU IJIOCKOCTSAMU

38

[ToBTOpenue: Teopema [Tudaropa na
TUIOCKOCTH

39

IIoBTOpEHME: TPUTOHOMETPUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napaienenumneaa

41

Breruucnenue aiauH OTPE3KOB B KY66 u
IpAMOYT'OJIbHOM IMapaJUICIICTIMIICIC

42

[TeprieHAMKYISAPHOCTH MPSAMOMN 1
mockoctu. [Ipusnak
MEPIEeHIUKYISIPHOCTH IPSIMON U
TUIOCKOCTH

43

[lepneH UKy ISIPHOCTD MPAMOM U
miockoctH. [Ipru3Hak
NEPIECHIUKYJIAPHOCTH IPSIMON U
IUIOCKOCTH

44

Teopema 0 CyleCTBOBAHUY U
€IMHCTBEHHOCTHU MPAMOU, MPOXOASIIEH
Yyepe3 TOUKY MPOCTPaHCTBA U
MEPIECHANKYISIPHOMN K INIOCKOCTH

45

[ImocKOCTH U EPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

IInockoctu u NEPNCHAUKYIISIPHBIC UM
MpsAMBbIC B MHOT'OI'paHHUKAX




47

[lepnienauKysip ¥ HAKJIOHHASI.
[TocTpoenue neprneHuKyIsipa U3 TOYKU Ha
PSIMYIO

48

[lepneHquKyIsp U HAKJIOHHAS.
ITocTpoeHune nepneHuKyIsipa U3 TOYKU HA
MIPSAMYIO

49

Teopema o TpEX nepneHAUKYJIApax
(mpsiMasi 1 0OpaTHas)

50

Teopema o TpEX mepreHANKyIIpax
(mpsimast u oOpaTHast)

51

Yron MCKAY CKPCIIHNBAOIIUMHUCA
MpAMbIMHA

52

[Touck neprneHIuKyISTPHBIX TPSIMBIX C
MTOMOIIIBIO TIEPTICHIUKYJISIPHBIX
IUIOCKOCTEH

53

OpToroHaibHOE MPOEKTUPOBAHUE

54

[TocTpoenue ceueHmii Kyoa, IpU3MBIL,
IIPaBUJIILHOM IMUPAMUIBI C TIOMOIIBIO
OpPTOTOHAJIBHOW MPOEKIIUH

55

[Toctpoenue ceueHuit Kyoa, MPU3MBIL,
MIPAaBUJIBHOM NUPAMHUJIBI C TTOMOIIBIO
OPTOrOHAJIBHOM MTPOEKLIMHU

56

CummeTpust B IPOCTPAHCTBE
OTHOCHUTEIIBHO TIockocTH. [Inockoctu
CUMMETpPUI B MHOTOTpPaHHUKAX

57

[Ipu3Hak neprneHIuKyJISpHOCTH IPSIMON U
TJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58

IIpaBunbHBIE MHOTOTPaHHUKH. Pacyér




paCCTOHHI/Iﬁ OT TOYKH OO0 IINIOCKOCTH

59

IIpaBunbHBIE MHOTOTPaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH J0 IJIOCKOCTH

60

CriocoObl OMyCTHTh EPIEHIUKYISAPHI:
CUMMCTpPUA, CABUT TOUYKHU I1O
[apaJuIeIbHON NPAMOU

61

CaBur 1o HenapauienbHON IPAMOH,
U3MEHEHUE PACCTOSHUN

62

KoHntponbhas padora "B3anmuoe
pacmojoKeHUe MPSMBIX U MIIOCKOCTEN B
npocTpaHcTBe"

63

[ToBTOpEHME: yroa Mexay IpsiIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
MIPOM3BOJIBLHOM TPEYTOJIbHHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YTOI MEKITY
CKpCHIMBAOIIUMUCS IIPAMBIMU B
MPOCTPAHCTBE

65

FCOMeTpI/I‘-IeCKI/Ie METOABI BIYUCICHUA
yria MCXKIAy NpAMbIMUA B MHOI'OI'PaHHUKAX

66

JIByrpanHsbIil yrosi. CBOMCTBO JIMHENHBIX
YIJIOB JBYTPAHHOTIO yria

67

[TepnenaukynsapHslie miaockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYJISAPHBIX IIOCKOCTEH

68

[Tpu3Hak neprneHuKyJISpHOCTH
IJIOCKOCTE; Teopema 0 mpsiMOi
nepeceyeHust IByX MI0CKOCTeM
MEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH




69

[IpssMoyTONBHBIN Mapajuieenumnesn; Kyo;
U3MEPEHUS], CBOMCTBA MPSIMOYTOJILHOTO
napajuiesienumneia

70

Teopema o auaroHanu NpsAMOYIOJIBHOTO
napajuiesienune a u ceCTBUE U3 Heé

71

CrepeomeTpruecKue U MPUKIAIHBIE
3aJla4d, CBS3aHHBIE CO B3AMMHBIM
PACIIOJIOKCHHUEM NIPSAMBIX U IINIOCKOCTH

72

HOBTOpeHI/IeZ CKpCHIMBAOIHECS IPSAMEIC,
napaJjiyiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OIrpaHHUKax

73

Hapa napaJijiCJIbHbIX IIOCKOCTEH Ha
CKPpCHIMBAOIUNXCA MTPAMBIX, PACCTOSAHUC
MCKAY CKPCIIHNBAOIIUMHUCA NIPSIMBIMUA B
MMPOCTBIX CUTyallUAX

74

Paccrosaue oT ToUkH J0 IINIIOCKOCTH,
pPacCTOsAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruucnenue paccTossHUN MEXIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU C
MTOMOUIBIO NEPIIEHIUKYJIAPHON IIIOCKOCTH

76

TpéxrpaHHslil yroj, HEpaBeHCTBA AJIs
TpexrpanHbIx yrioB. Teopema [Iudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTIO yIJIa

77

DIeMEHTHI CPepUICCKON TEOMETPHH:
reoIe3nYecKue JIMHUU Ha 3emiie

78

KonrponsHas padora "Yrisl u
paccrosiHus"




Cucremaru3zauus 3HaHu "MHOTOrpaHHUK

79 | 1
U €r0 AJIEMEHTHI

20 [Tupamuaa. Bunsl nupamua. [IpaBunsHast 1
nupamMua

21 [Tpusma. IIpssmast ¥ HAKJIOHHAS IPU3MBI. 1
IIpaBunbpHas npuzma

22 [IpssMo¥t napainenenunen, 1
PSAMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 Brinykiibie MHOrorpannuku. Teopema |
Ditnepa
Brinyxiible MHOTOrpanHuku. Teopema

84 Oitnepa. [IpaBuibHbBIE U TTOTYNPABUIILHbBIE 1
MHOT'OIPAaHHUKH

85 Kontponbhas padbota "MHororpaHHuku" 1

26 ITonsiTve BEKTOpa Ha IJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocth BekTOpOB 1

89 [IpaBumno mapasmienenurnea 1

90 YMHOkKEHUE BEKTOpa Ha YHUCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAILUX B OJJHOMN 1
IJIOCKOCTH

92 CkansipHoe pou3BECHUE 1

93 Brruncnenue yria Mex1y BEKTOpaMu B |
MIPOCTPAHCTBE

94 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1




95 [Ipocreiiue 3a7a4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1
97 IIpocreiimune 3aaun ¢ BEKTOpaMu 1
98 O000111eHIE U CHCTEMATU3ALU 3HAHUI 1
99 O06001IeHEe ¥ cucTeMaTH3aIUs 3HaHNI 1
100 Htorosas koHTpoJbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O000111eH1E U CUCTEMATU3ALU 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KIIACC

KoiunyecTBo yacoB i DJIEeKTPOHHbIE
aTa
nudposbie
Nen/m | Tema ypoka Konrtpoasbnsbie | IlpakTuyeckue | H3Y4UeHH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI A
pecypcsbl

| [ToBTOpenue Tembl "KoopauHaTel BeKTOpa |

Ha IUIOCKOCTH U B MpOCTpaHCTBE"
5 [ToBTOpenue Temol "CkansipHoe |

MPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncienue yria |

MeX/1y BEKTOpaMu B IPOCTpaHCTBE"
4 [ToBTOpEHME TeMBbI Y paBHEHNE NPSIMOH, 1

IIPOXOJsIIel yepe3 1Be Touku"
5 VYpaBHEHME IIJIOCKOCTH, HOPMAJIb, |

yYpaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, |

YPaBHEHHE IUIOCKOCTH B OTPE3KaX
7 BektopHoe npousBeneHue 1
2 JInHeliHbIe HEPABEHCTBA, JIMHEWHOE 1

[IPOrpaMMHUpPOBAHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEWHOE 1

IIPOrpaMMUPOBAHNE
10 HAJIUTUYECKUE METOBI pacuéTa yria |

A

MEXly TPSMBIMH B MHOTOI'PaHHUKAX
1 AHanuTH4yeckue MEeToAbl pacuéra yria |

MEX]y TUIOCKOCTSIMH B MHOTOTPaHHHUKAX




®dopmyia pacCTOSHUS OT TOUKH JI0

12 IJIOCKOCTH B KOOPUHATAX

13 Haxosxnienue paccTostHUM OT TOUKH 10
MJIOCKOCTH B Ky0Oe

14 Haxosxienue paccTostHUM OT TOUKH 10
IJIOCKOCTH B MIPABUJILHOM MUPAMU/IE

15 KonrponbHas padora "AHaiuTHueckas
reometpus”

16 CeueHuss MHOTOTPaHHUKOB: CTaHIapTHBIC
MHOTOT'PaHHUKH

17 CedeHusi MHOTOTPAHHUKOB: METOJI CJIEI0B
CeueHuss MHOTOTPaHHUKOB: CTaH/IapTHBIC

18 IJIOCKOCTH, IIEPECEUEHUS IPSIMbIX U
IUIOCKOCTEH

19 [TapannenbHble NpsMbIe U TIIOCKOCTH:
napajuieJIbHble CEUCHUS

20 [TapannenbHble NpsIMbIE U MIIIOCKOCTH:
pacy€r OTHOLIEHU
[TapamiensHbIe MPSIMBIC U TIIIOCKOCTH:

21 YIJIbl MEXKTY CKPEIIUBAOIIUMUCS
MPSIMBIMU
[lepnienguKyIsIpHBIC IPSMBIC H

” IJIOCKOCTH: CTaH/IAPTHBIC IMaphl
MePIEHINKYIISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHUH MHOTOT'PAHHUKOB
[lepnengukynsipHBIC TIPSMBIC U

23 IJTIOCKOCTH: TEOPEMA O TPEX

MEPIEHAUKYIISPAX




24

[lepnieniuKynsipHbIE MIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHHUS UIMH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JISI
TJI0MIAIEH, COOOPaKEHUS TOI00US

26

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
Ioniaiel, cooopakeHus 1Mo 100us

27

[ToBTOpEHUE: momanu
MHOTOYTOJILHUKOB, ()OPMYJIIBI JISI
Iomaaen, cooopakeHus moao0ous

28

[Tnomanu cedeHnii MHOTOTPAaHHHUKOB:
TUIOIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKEHHSI TOT00MS

29

[Tnomanu ce4eHnt MHOTOTPAaHHHKOB:
IUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKeHUs MOA00uS

30

Kontponbnas padota "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHHS
MHOTOTPaHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenumneaa

32

3anaun 00 yaBOCHHHU Ky0Oa, O KBaJpaType
Ky0a; O TPUCEKIIUU yTia

33

CrepeoMeTpHuueCcKUe 3a7ja4i, CB3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napaJiesienumne a




HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napajuiesenumnena

35 OO6BEM IpsIMO TPU3MBI

36 CrepeoMeTpHuueCcKue 3a7jauu, CBI3aHHBIE C
BBIUUCIIEHUEM 00BEMOB TPSMOM TPU3MBI

37 IIpuknanHele 3a1a4uu, CBSI3aHHBIE C
00BEMOM MPSIMOI IPU3MBI
Boruncnenme 00bEMOB Tell ¢ TOMOIIIBIO

38 onpenenéHHoro uHTerpana. O0nEM
HAaKJIOHHOM MPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIIBIO

39 onpenenéHHoro uHTerpana. OobéM
MApaMUbI

40 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

A1 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE
00BEMOB MUPAMHUJ] ¢ OOIIUM YTIIOM

47 CrepeoMeTpHuueCcKUe 3a7ja4i, CB3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBbI

13 CrepeomeTpHuuecKue 3a1a4u, CBSI3aHHbBIE C
00BEMaMH MUPaMUIbI
[Ipuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun o Teme "OO0bEMBI

Ten", CBsI3aHHBIE C O0BEMOM TTUPAMUIBI




[Ipumenenue 06bEMOB. Beruncienue

46 pacCTOSIHUS 0 TUIOCKOCTH

47 Kontponbnas pabora "O6bEm
MHOTOrpaHHUKa"
Hunuuapudeckasi TOBEPXHOCTb,

48 o0pa3yroIne WIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuuap. [pssMoi KpyroBon HUIUHAD.
[1nomane MOBEpXHOCTU HUIUHAPA

50 KoHnueckas moBepXHOCTh, 00pa3yronme
KOHHYECKOU noBepxHocTU. Konyc

51 Cedenue KOHyca IIOCKOCTBIO,
MapajyiebHOMN MJIOCKOCTH OCHOBaHUSA

57 VYceuénnblil konyc. M300pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM OBEPXHOCTH H
IIOJIHOY ITOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOW MOBEPXHOCTU KOHYyCa
CrepeoMmeTpuiecKkue 3a1a4u Ha

55 JIOKa3aTeIbCTBO M BLIYMCIICHHE,
MIOCTPOEHUEM CEYEHUH HUINHAPA, KOHyCa
CrepeoMeTprieCcKHe 3a1a4u Ha

56 JI0Ka3aTeIbCTBO U BEIYHCIIEHHE,
MOCTPOEHUEM CEUCHUH IUIIMH]IPaA, KOHYyCa

57 [Ipuknagubie 3a1a4u, CBsI3aHHbBIE C

MUINHOPOM




58

HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C
MUIXHIPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
wiockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bu 1 n3obpakenue mapa

61

[lepeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTRI0. B 1 n306paxkenue mapa

62

VYpasuenue cheprl. [Lnomans chepsl u e€
yacTeu

63

CummeTtpust cepsl U 1mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYHUCIICHUE,
CBsi3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHUEM UX CEUCHHI IIIIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cPpepoii U mapom,
MMOCTPOCHUEM UX CEYCHHI IIIOCKOCTHIO

66

HpI/IK.Ha,Z[HBIe 3aJa4u, CBA3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IIOCKOCTH,
BBIYHCIICHHS B OKPY>KHOCTH, CTAaHIaPTHHIE
nonoous

68

Paznuunnie KOM6I/IHaHI/II/I TCJI BpallICHUA U
MHOT'OI'PaHHHUKOB

69

3anaun o teme ""Tena U MOBEPXHOCTH




BpaieHus"

70

3anaun no teme "Tena U MOBEPXHOCTH
BpaiieHus"

71

Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6wém nnnunapa. Teopema 06 00bEMeE
OpsSIMOTO IWIHHAPA

73

Boruncnenme 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uHTerpana. O0nEM
KOHyca

74

ITmomaay OOKOBOM M OJIHOM
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYUCJICHHEM 00BEMOB IIMIIHH/IPA,
KOHyca

76

[Mpuknanueie 3anaun o reme "OOBEMBI U
IJIOIA I TOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa 1 MapoBOro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTprUECKHE 3a/1a4H,
CBSI3aHHBIE C BEIUUCIEHNEM 00BEMOB
1Iapa, MapoBOro CErMEHTa U IapOBOTO
CeKTopa

78

[Tpuxnanueie 3anaqn no Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM I1Iapa U
wiomaabio chepsl. COOTHOIIEHUS MEXTY
TUIOIIASIMUA TOBEPXHOCTEH 1 00BEMaMu
MOJOOHBIX TeJ




79

[TogoOHBIE TENa B IPOCTPAHCTBE.
N3menenne o6béMa npu mogoouu.
CrepeoMeTpuyecKre 3a7jauu, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TeJl U IUTOMIAeH
MOBEPXHOCTEN

80

Kontponbnas padota "[lnomann
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TET"

81

JiBm>xeHus npoctpancTa. OToOpakeHus.
JIBv>keHHs 1 paBeHCTBO Guryp. O0mme
CBOIWCTBA JBH)KCHUM

82

Buael nBuxeHunii: napauiebHbINA
MEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3€pKajibHasi CHAMMETPHS, TOBOPOT BOKPYT
IPsAMOI

83

[TpeoOpazoBanus moaodus. [Ipsmas u
cdepa Ditnepa

84

FCOMeTpI/I‘ICCKI/Ie 3a/la4ui Ha IIPUMCHCHUEC
JABUXKCHUA

85

Kontpoinbnas padota "BekTopsl B
npocTtpaHcTae"

86

Oo6o0maromiee moropenue 11 mousTuii u
MeTo0B Kypca reomeTpun 10—11
KJIaCCOB, CHCTeMAaTH3allus 3HAHWII:
"[TapaienbHOCTh MPSAMBIX U IJIOCKOCTEN
B IIPOCTpaHCTBE"

87

Oo6o06maromee nmoBTopenue 11 moHATHH U
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:




"BekTopsl B npocTpaHcTBe"

88

Ob6o61matoniee nopropenue 11 nouaruit u
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CHCTeMAaTH3allus 3HAHWIA:
"BexTopsl B mpocTpaHcTee”

&9

O6o06maromee nmoBropenue 11 noHATHH U
MeToA0B Kypca reometpun 10—11
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

90

Ob6o6maromiee noropenue 11 noHATU U
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CUCTeMAaTH3allus 3HAHWI:
"O6beM MHOTOrpaHHUKA"

91

Oo6o06maromee noropenue 11 noHATUi U
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIMsl 3HAHU:
"ITnomaay moBepXHOCTU U 0OBEMBI
KpYTJibIX Ten"

92

Ob6o6matomiee nopropenue 11 nonaruit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aI1sl 3HAHUM:
"[Tnomaamn MOBEPXHOCTU U O0BEMBI
KpYTJbIX Ten"

93

HtoroBas koHTpoNbHAs paboTa

94

WroroBas koHTposibHas paboTa

95

[ToBTOpenue, 0600IICHNE U
cucTeMaTu3auus 3HaHUI

96

HcTopus pa3BUTHs CTepEOMETPHH KaK




HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHs CTEPEOMETPHUH KaK
97 HayKU U €€ poJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropus pa3sBUTHS CTEPEOMETPUH KaK
08 HayKU U €€ poJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
99 HayKH U €€ POoJib B pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
100 HayKH U €€ POJIb B Pa3BUTUHU

COBPCMCHHBIX WHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT I

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTepEOMETPHH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB I1O

102




ITPOTPAMME




IMPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KJIACC
Kon IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHMS
NpoBePSIEMOr0  OCHOBHOW 00pa30BaTe/ILHOI MPOrpaMMbl CPeIHEro 00IIero
pesyJbTara oOpa3zoBaHus
7 I'eomeTpus
7.1 OrnepupoBath MOHITUSMU: TOUKA, MPsSIMAas, IJIOCKOCTh
79 [IpuMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX MPU
' PEILICHUU TEOMETPUUECKHX 3a]1a4
73 OnepupoBatb NOHATUSAMMU: NapajuieIbHOCTh U
' NEPNEHIUKYJIIPHOCTD MPSAMBIX U MJIOCKOCTEN
74 KnaccudummpoBate B3auMHOE pACIIOIOKEHUE TPSIMBIX H
' TUIOCKOCTEN B IMTPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYIPAHHBIM  Yroji, TpaHU
7.5 JBYT'PAHHOTO yrja, peOpo IBYTpaHHOTO yTJia, JUHEHHBIN Yro
JIBYTPAHHOTO yTJIa, TPalyCHas Mepa IBYTPAHHOIO yIJia
OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIMYKIbIA U
7.6 HEBBIMYKJIBIA MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA,
paBUWIbHBIA MHOTOTPAaHHUK
77 Pacno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (MTMpaMHja,
' npu3Ma, IpsIMOYTOJIbHBIN Mapajuienenumne, Kyo)
KnaccudummpoBats MHOTOTpaHHUKH, BEIOMpPAss OCHOBAHUS TSI
73 Kiaccuukanuu (BBIMYKIbIE U HEBBIMYKJIbIE MHOTOTPAaHHUKH,
' MpaBUJIbHbIE MHOTOTPAHHUKH, NPSIMbIE U HAKJIOHHBIE TTPU3MBI,
napasuiesIeunebl)
79 OnepupoBaTh NOHATUSIMHU: CEKyIlas IIJIOCKOCTh, CEUYECHUE
' MHOT'OTPaHHUKOB
710 OOBsICHATH MPUHLUTIBI IIOCTPOCHHUS CEUCHUI
' MHOTOT'PaHHUKOB, UCTIOJIb3YsI METOJ CIEA0B
CtpouTh CEYEHHMSI MHOTOIPAHHHUKOB METOJOM  CJEOB,
7.11 BBITIOJTHATh (BBIHOCHBIC) IIJIOCKME YEPTEKU U3 PUCYHKOB

IPOCTHIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y




7.12

Pemate 3ala4 Ha HAXOXACHUC I'COMCTPHUYCCKHUX BCIWYHUH I10
06pa3uaM NN aJIroputMam, IMPpUMCHSA HU3BCCTHEIC
AHAJINTHYCCKUC MCTO/bI IIpu pPCUICHUU CTaHIapTHBIX
MAaTCMaTHYCCKUX 3aJa4 Ha BBIYHMCIICHHC paCCTOHHI/Iﬁ MCIKIY
ABYM:A TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKHMAO IIIIOCKOCTH,
MCIKAY CKPCINUBAOIMMUMHUCH IIPAMBIMHA

7.13

Pemate 3a7aum Ha HaXOXKJIEHUE TEOMETPUUYECKUX BEJIUYHUH T10
oOpa3naM  WiIM  alropuTMaMm, TPUMEHSIE  U3BECTHBIE
AHAIUTUYECKUE METOJAbl TPHU  PEIIEHUH  CTaHJAPTHBIX
MaTeMaTHYEeCKUX 3a7ad Ha BBIYMCICHHUE YIJIOB MEXKIY
CKPEIIUBAIOIIUMUCI  OPSAMBIMH,  MEXAYy  HpAMOM U
IJIOCKOCTBIO, MEXY IIJIOCKOCTSIMH, IByTPAHHBIX YIJIOB

7.14

Bpruucnsare 00BEMBI 151 IUIOLAN IMOBEPXHOCTEN
MHOTOIPaHHHUKOB (IIpU3Ma, NUpamMuAa) C [PUMEHEHHEM
dopMys, BBIYHCIATH COOTHOIICHUS MEXIY IUIOIMAIIMU
NOBEPXHOCTEHN, 00bEMaMU TOT0OHBIX MHOTOI'PaHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CUMMETPUSI B IPOCTPAHCTBE,
LEHTP, OCh U IJIOCKOCTh CUMMETPHUHU, IIEHTP, OCh U TJIOCKOCTh
CUMMETPHUH (PUTYPBI

7.16

N3Bnekars, npeoOpa3oBbIBaTh M MHTEPIPETUPOBATH
uH(pOpPMAIIMI0O O  MPOCTPAHCTBEHHBIX  I'€OMETPUYECKHUX
(durypax, NpeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX

7.17

[Ipumensate  reomerpuueckue  (GakTbl ISl PEIICHUS
CTEPEOMETPUYECKUX 3aJay, MPEINoJaralonux HECKOJIbKO
[IaroB PEIIeHUs], €CIIU yCIIOBUS NMPUMEHEHHUS 3aJaHbl B SIBHOU

dbopme

7.18

[IppumensaTe  mpocTedmIMe  OpOrpaMMHBIE  CPEACTBA U
JJEKTPOHHO-KOMMYHHMKAlIMOHHBIE CHUCTEMBI IIPH  PEIICHHUH
CTEPEOMETPUYECKUX 3a7ad

7.19

[IpuBOoaUTH TIpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U IKU3HU, PACIO3HABATH MPOSIBJICHHUE 3aKOHOB
F€OMETPHUH B UCKYCCTBE

7.20

[TpuMeHSTh MOTy4YeHHBIC 3HAHUS HA MTPAKTUKE: aHATU3UPOBATH
peanbHBIC CHUTyallUd W TPUMEHSATh W3yYCHHBIC TOHSATHUS B
mporecce MOMCKa pereHus MaTEeMaTHIECKU
chopMyIMpPOBaHHON TMPOOJIEMbl, MOJICTUPOBATh pEAJIbHbBIC




CUTyallMM Ha A3BIKC I'COMCTpPUH, HCCICAOBATL ITOCTPOCHHLIC
MOACIIM C HCIIOJIB30BAHUCM TI'COMCTPHUUCCKUX MOHSITUH H
TCOPCM, allllapaTra aﬂre6p1>1, peuiaTb MPAKTHYCCKUC 3aaaydu,
CBA3AaHHBIC C HAXOKIACHUCM I'COMCTPHUUYCCKHUX BCIIMYNH

11 KIIACC
Kon IIpoBepsieMble MpeaAMeTHBIE Pe3yIbTAThI 0CBOECHHS
NpoOBEepPsieMOr0 OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl CPeIHEro 0011ero
pe3yJabTara oOpa3zoBaHusi
6 I'eomeTpus
OnepupoBaTh MNOHATUSIMHU: UWIMHAPUYECKAS] TTOBEPXHOCTD,
6.1 oOpasyrolue UWIMHAPUYECKON TOBEPXHOCTH, ILMJIMHID,
' KOHUYECKasg  TMOBEPXHOCTh,  OOpa3ylolme  KOHUYECKOM
IIOBEPXHOCTH, KOHYC, c(pepruueckasi IOBEPXHOCTh
6.2 Pacno3naBaTh Tena BpanieHus (IIMIIMHIP, KOHYC, cepa U 1map)
6.3 OOBACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHUS
6.4 KnaccudummpoBare B3anMHOE pacnojiokeHue cdepbl U
' TIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE
6.5 CErMEHTa, BBICOTA CETMEHTA, IIAPOBOM CIIOW, OCHOBAHUE
IIAPOBOTO CJI0SA, BHICOTA ILIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Boraucisats 00bEMBI U 1011111 TTOBEPXHOCTEH TeJ BpalleHus,
' reOMETPUYECKUX TEN ¢ IPUMEHEHHEM (HOopMYyII
OnepupoBaTh MOHATHUAMHM: MHOTOTPAHHUK, BIHCAHHBIA B
6.7 chepy M omucaHHBIM OKoOJIO cepbl, cdepa, BIHUCAHHAS B
MHOTOI'PaHHUK HWJIM TEJIO BpalleHUs
6.8 BbIYUCHATE COOTHOIIEHUS! MEXY TUIOMIASIMU TTOBEPXHOCTEH
' 1 00BbEMaMU TOTOOHBIX TEN
6.9 N306paxats nzydaembie (pUTyphsl OT pyKd U C MPUMEHEHHEM
' IPOCTBIX YEPTEKHBIX HHCTPYMEHTOB
BbInonHATh  (BBIHOCHBIE) TUIOCKME YEPTEKU M3 PHUCYHKOB
6.10 OPOCThIX OOBEMHBIX (QUIYp: BHUJI CBEPXY, COOKYy, CHH3Y;

CTPOUTH CCUCHUA TCJI BpAalICHUA




6.11

W3Bnekatp,  WHTEpHpEeTHpOBaTH M MPeoOpPa3OBBIBATH
uHpOpPMAIIMI0O O  MPOCTPAHCTBEHHBIX  T'€OMETPUUYECKHUX
durypax, NpeACTaBICHHYIO Ha YEPTEKaX U PUCYHKAX

6.12

[Ipumensate  reomerpuueckue  GakTbl  JJISI  PEIICHUS
CTEPEOMETPUYECKUX 3a7ay, MPEANOJIArarolluX HECKOJIbKO
IAroB PEILICHUS, €CIIM YCIIOBUSI MPUMEHEHUS 3aJI1aHbl B SIBHOU

dbopme

6.13

OHCpI/IpOBaTB IMOHATUEM: BCKTOP B IIPOCTPAHCTBC

6.14

BBITONHATE ~ JCHCTBUS  CJIOXKCHUS BEKTOPOB, BBIYMTAHHS
BEKTOPOB M YMHOXCHHS BEKTOpa Ha 4YHCIO, OOBSICHSITH,
KaKUMHU CBOMCTBAMM OHHU 00J1aJar0T

6.15

[TpumeHsAT, TOpaBWIO NapajUIeNeNUNea TPU  CIO0XKEHHUU
BEKTOPOB

6.16

OnepupoBaTh MOHATUSMH: JEKAPTOBBI  KOOPAMHATHI B
MPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATHl BEKTOpA, YIroJl MEXKJY BEKTOpAMH, CKAISIPHOE
MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHbIE W KOMILIAHAPHbBIC
BEKTOPbI

6.17

Haxogute cymMMy BEKTOpPOB WM NpPOU3BEICHHE BEKTOpa Ha
YHUCJI0, YIOJ MEXAY BEKTOpPAMH, CKaJIApHOE IPOU3BEIECHHUE,
pacKJIaibIBaTh BEKTOP I10 ABYM HEKOJJIMHEAPHBIM BEKTOPaM

6.18

3ajaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME
KOOpPJMHAT

6.19

Pemate npocrenime reoMeTpudecKue 3a1aud Ha IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOI'O METOAA

6.20

Pematsn 3aJa4n Ha JOKa3aTCJIbCTBO MaTCMaTHICCKHUX
OTHOLICHUHU M HaXOXACHHUC TI'COMCTPHUCCKHX BCJIIMYHUH IIO
06pa3uaM WK aJlropurMaM, IIPHUMCHAA HU3BCCTHBIC MCTOIbBI
IIPpH PCIICHUHU CTAHAAPTHBIX MATCMATUYICCKUX 3a1a4

6.21

[IpumeHAT,  mpoCTEWIME  NpOrpaMMHBIE  CpeAcTBAa U
3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBl IPU PELICHUU
CTEPEOMETPUYECCKUX 3a1a4

6.22

[IpuBoguTH TIpUMEpPBI MATEMATHYECKUX 3aKOHOMEPHOCTEU B
NPUPOAE U JKU3HHM, pPACHO3HABATH IPOSBICHHUE 3aKOHOB
T€OMETPHH B HCKYCCTBE

6.23

HpI/IMCHHTb IMOJIYYCHHBIC 3HAHWA HAa MMPAKTHUKC. aHAJIN3UPOBATb




peanbHble CHUTyallud W TPUMEHSTh HM3y4YCHHBIC IOHATHUS B
nporecce MOKCKa pelIeHHUs MaTeMaTUYECKU
chOpMyTUPOBAHHONW MPOOJIEMBI, MOJIETUPOBATh peaJbHBIC
CUTYyallMM Ha S3bIKE T€OMETPHUH, HCCIIEIO0BaTh MOCTPOCHHBIC
MOJENH C HCMIOJb30BAHUEM TE€OMETPUYECKUX TMOHATHI U
TEOpeM, ammapara anreOpbl, pemaTh MPAKTHYECKHe 3a]ayH,
CBSI3aHHBIC C HAXO0XKJACHUEM F€OMETPUUYECKUX BEJIMYHUH




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
7

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

OcHOBHBIE TIOHATUS cTepeoMeTpuu. Toduka, TmpsiMas, TUIOCKOCTb,
npoctpaHcTBO.  [loHsitue 00 ~ aKCMOMATHYECKOM  TOCTPOCHUU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX

7.2

B3auMHOe pacnonokeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajyieJIbHbIE U CKpelnBaronmecs npsmele. [lapannensHoCcTh NpAMBIX U
IJIOCKOCTENM B MPOCTPAHCTBE: MApAJUICIIbHBIE TPSMbIE B MPOCTPAHCTBE,
NapajyIeIbHOCTh TPEX MPSAMBIX, MAPaAUIEIbHOCTh MPAMON M IIOCKOCTH.
YIrapIlC COHANpaBICHHBIMU CTOPOHAMM, YIOJ MEXIy TMPSMBIMU B
npocTtpancTBe. [lapamienbHOCTh MIIOCKOCTEN: MapauiebHbIE TIOCKOCTH,
CBOMCTBA MapaJUIeNIbHBIX IJIOCKOCTEH. IIpocTeiiine nmpocTpaHCTBEHHBIE
burypsl Ha IUIOCKOCTH: TeTpa’ap, KyO, Mmapajienenurie/l, MmocTpoeHue
CCUCHHUM

7.3

[lepneHauKyNSIpHOCTh MNOPSIMOM M IUIOCKOCTH: NEPIEHANKYJISPHbBIC
MPSIMbIE B IPOCTPAHCTBE, MPSMBbIE MMAPAIUICIIbHBIE U NEPIICHINKYJISIPHBIC K
IJIOCKOCTH, NPHU3HAK MEPHNECHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH,
TeOpeMa O TPAMOM  TMEPHEHAUKYJSIPHOM  IUIOCKOCTH. YIJIbl B
MPOCTPAHCTBE: YIrOJd MEXKAY MPSIMOM U TUIOCKOCTHIO, JIByTPAHHBIN yTOJI,
JIMHEVHBIA yroJl JABYIpaHHOro yria. lleprneHnukyinsp W HakJIOHHBIE:
pacCcTOsTHUE OT TOYKH JO IUIOCKOCTH, pPAacCTOsIHUE OT NPsAMOUM [0
IUIOCKOCTH, TPOEKIUs (UTypbl Ha IUIOCKOCTh. [lepneHAuKyIspHOCTh
IJIOCKOCTEM: MPU3HAK MEPIIEHAUKYISIPHOCTH IBYX ILIOCKOCTEN. Teopema
0 TPEX MEPHECHAUKYIISIpax

7.4

[loHATHE MHOTOTpaHHMKA, OCHOBHBIE JJEMEHTBl MHOTOIPaHHUKA,
BBIITYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH, Pa3BEPTKA MHOTOIPAHHUKA.
[Ipu3ma: n-yrosibHas nmpu3Ma, TPaHU W OCHOBAHHUs INPU3MBI, OpsMas U
HaKJIOHHAasT TpuU3Mbl, OOKOBasg U IIOJIHASI TMOBEPXHOCTb IPU3MBI.
[Tapayutenenuniesr, NpsAMOYIOJIBHBIMA MapajulesIeNUIle] U €ro CBOWCTBA.
[Iupamupa: n-yrospHas nupaMuia, TPaHU U OCHOBAHUE NHMPAMUIBI,
OOoKOBasi M IOJIHAsl MOBEPXHOCTh IHUPAaMU[Ibl, MpaBUIbHASL U yceUEHHas




nupamMuaa.  OJEeMEeHTbl  Npu3Mbl W nupamuasl.  [IpaBuiibHbIE
MHOTOTPAaHHUKU: TIOHATHE TIPABWIBHOTO MHOIOTPAaHHUKA, MPABUJIbHAS
npu3Ma M NpaBUJIbHAs NUpaMUIa, IpaBUJIbHAs TPEYroJibHAs NUpaMujia u
OpaBWIbHBIA  TeTpadnp, KyO. IlpeacraBienne o0  IPaBUIBHBIX
MHOTOI'paHHHKAX: OKTa’ap, JoJAeKadip U ukocasapyrue CedeHus: Npu3Mbl
Y TIUPaMU/IbI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBEC. CUMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOﬁ,
IUIOCKOCTH. DJIEMEHTBI CUMMCTPUHU B IHUpaMHUAAX, IMApaJUICIICIIUIICAAX,
IMPaBUJIIbHBIX MHOT'OT'paHHHUKAX

7.6

Boluucienue 31eMEHTOB MHOTOTpaHHUKOB: pEOpa, AMAroOHAIM, YTJIbL.
[Tnomans OOKOBOM TMMOBEPXHOCTH K TIOJHOW MOBEPXHOCTU MPSIMOU
PHU3MBI, TUIOIIA/Ib OCHOBAHHH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSMOI
npu3Mbl. [Lnomans 60KOBOW MOBEPXHOCTH U MOBEPXHOCTU MPABUIBLHOMN
nUpaMyuIbl, TeopemMa O IUIomanu yced€éHHol mnupamuabl. [lonstre 00
00BEme. OOBEM MUpaMHIbI, TPU3MBI

7.7

[Tono6usie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOTO0HBIX TEJl

11 KIIACC

Kon
6

IIpoBepsieMbIH 3JIEMEHT COACPKAHUS

['eomerpus

6.1

Hunuaapuueckass  MOBEPXHOCTb,  OOpasyrollue  UUIMHAPUYECKON
NOBEPXHOCTH, OCb UWIMHAPUYECKOM  MOBepxHOCTH. LlwmmmHnp:
OCHOBaHUS M OOKOBasi NOBEPXHOCTb, OOpasyromias M OChb, ILIOLIAAb
OOKOBOI M MOJIHOM MOBEPXHOCTH

6.2

Konunueckast moBepxHOCTh, 00pa3yroiue KOHUYECKON MOBEPXHOCTH, OCh
Y BEpLIMHA KOHMYECKOM MOBepXHOCTU. KOHyC: OCHOBaHME M BEpLIMHA,
oOpasyromiass M OCh, IUIOMIAAb OOKOBOM MW IIOJTHOM ITOBEPXHOCTH.
VYceu€HHbII KOHYC: 00pa3yroliye W BBICOTA, OCHOBAHHS W OOKOBas
MTOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, 1uameTp, TIoaIb TOBEPXHOCTH Cepshl.
B3auMHoe pacrnonoxenue cepbl U IIOCKOCTH, KacaTelbHas MIIOCKOCTh
K cdepe, miomaas chepol




6.4

N300pakeHne Ten BpallleHHs Ha IUIOCKOCTH. Pa3BépTka muiuHapa u
KOHYyCa

6.5

KoMOuHnaiuu Ten BpamieHUss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJO cepbl, cdepa, BOUCAaHHAS B MHOTOTPAHHUK, HWIIH
TEJIO BPAILLICHUSA

6.6

[Tonsatue 00 o6bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Tei. Teopema 00
00BbEME TPAMOYTOIBLHOTO MapaJijiesienuIena u cieacTsus u3z He€. O0bEM
WINHAPA, KoHyca. O0BEM 11apa u mionaab cepbl

6.7

[TogoOnple Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXAY ILIOMIAIsIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI

6.8

Ceuenust muMHApa (MapauieNbHO U MEPHEHAUKYISIPHO OCH), CEUEHHUS
KOHyca (IapajuleIbHOE€ OCHOBAHHIO M IPOXOJAIIEE 4YEpPE3 BEPIIHHY),
CEYeHMs I11apa

6.9

Bektop Ha miockoctd M B mpocTtpaHcTBe. CIOKEHHE U BBIYUTAHUE
BEKTOPOB. YMHOKEHME BEKTOpa Ha 4HCIO. Pa3nokeHue BEKTOpa IO
TpEM HEKOMIUIAHAPHBIM  BekTopam. I[lpaBuno mnapamienenunena.
Pemenne 3apau, CBSI3aHHBIX C MPUMEHCHHEM MPABWI JEUCTBUUA C
BEKTOpPaMH

6.10

[IpsimoyrosibHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatbl
BekTopa. [Ipocreiiure 3a1aun B KOOpAUHATaX. YTOI MEXKIY BEKTOPaMHU.
CkansipHoe TPOU3BEACHUE BEKTOPOB. BbIUKCIEHHE YIIOB MEXIY
OpSAMBIMA M TJIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIA METON MpH
pELIEHNH F€OMETPUYECKUX 3a/1a4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kopn
MPoBePSIEMOro
TpeOOBaHUA

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yJabTaTaM
O0CBOEHHSI OCHOBHOII 00pa30BaTe/ILHON MPOrpaMMBbl
cpeaHero oomero oopazoBaHus

Bnanenue metogamu J0Ka3aTeNbCTB, alTOPUTMAMU PEIICHHUS
3a7a4; yMeHue (opMyIUpOBaTh U OMEPUPOBATH MOHITHIMHU:
onpejeNieHue, akcuoma, Teopema, CIIEJCTBUE, CBOMCTBO,
NpU3HAK, J0KAa3aTeIbCTBO, PABHOCWIIbHBIE (DOPMYIUPOBKY;
NpUMEHATh WX, YyMeHue ¢opMyIupoBatb oOpaTHOE U
IPOTUBOIOIOXKHOE YTBEPXKJIEHUE, MPHUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJb30BaTh METOA  MaTeMaTHYeCKOH
UHAYKIUU; TPOBOJAUTH JIOKA3aTEJbHBIE PACCYXKIACHUS TMpU
pelIeHnr 3a/Jad, OICHMBATh JIOTHYECKYIO TMPaBUIBHOCTH
paccyX/IeHU; YMEHUE ONIepUPOBATH MOHATUSIMHU: MHOXECTBO,
NOJMHOKECTBO, ONEpalMyd HaJ MHOXECTBaAaMH; YMEHHE
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIA — ammapar s
OMHCaHUsl PEaTbHBIX MPOIECCOB U SIBICHUW U MPHU PEUICHUH
3a7a4, B TOM YHCJIE U3 APYTUX y4EOHBIX MPEAMETOB; YMEHHUE
OTIepUPOBAThH MOHATUSMU: Tpad, CBA3HBIN rpad, AepeBO, UKL,
rpad Ha TJIOCKOCTH; YMEHHME 3aJaBaTb M OMHCHIBATH Tpadbl
Pa3IMYHBIMU CIIOCOOAMU; UCIIOJIB30BAaTh rpadbl MPH PELICHUH

3agad

YMeHune onepupoBaTh NOHATUSMU: HATYPAIIbHOE YUCIIO0, LET0E
YHUCJI0, CTENEHDb C LIEJIBIM IT0KA3aTeIeM, KOPEHb HAaTypaJbHOU
CTENEHU, CTENEHb C PAlMOHAIIBHBIM MOKA3aTEJIEM, CTEIECHb C
JNEHUCTBUTEIBHBIM TIOKa3aTeaeM, Jiorapudm dmcia, CHHYC,

KOCHMHYC MW TaHI'CHC IIPOM3BOJIbHOI'O 4YHCJId, OCTATOK IIO




MOJYJI0, PalMOHAIBHOE YHWCJIO, HPPAUMOHAIBHOE YHUCIIO,
MHO>KECTBa HaTYypaJIbHBIX, IEJTBIX, parroHaTbHbIX,
JNEHUCTBUTENBHBIX YHCEN; YMEHHE HCIOIb30BaTh MNpPU3HAKU
JeIMMOCTH, HAaUMEHBIINNA OOLIUI NeIUTeNh U HauMEHbIIee
oliee KpaTHoe, ainropuT™M EBKiIuga mnpu pelieHuH 3aaady;
3HaKOMCTBO C Ppa3IUYHBIMU TO3WIMOHHBIMU CHCTEMaMHU
CUMCIICHUs; YMEHHUE BBIMOJHATh BBIYUCICHHUE 3HAYCHUNA U
npeoOpazoBaHusl BhIPAKEHUM CO CTENEHSMU U JIorapupmami,
npeoOpa3oBaHus APOOHO-PAIMOHAIIBHBIX BBIPAXKEHUN; YMEHUE
OTIepUPOBATH HOHATUSMH: MOCJIEIOBATENBHOCTb,
apudmernyeckas Mmporpeccusi, reoMeTpuyecKas IMporpeccus,
OeCKOHEYHO  YyObIBalIlas TeOMETpUYecKass IpPOrpeccHus;
yMEHHUE 3aJlaBaTh MOCIEAOBATEIbHOCTH, B TOM YHCIE C
MOMOIIBIO PEKYPPEHTHBIX (POpPMYJ; YMEHHE ONEepUpOBaTh
HOHATUSMH: KOMIUIEKCHOE YHCIIO, COTPSIKEHHBIE
KOMIUIEKCHBIE YHCJIA, MOJYJIb U apryMEHT KOMILJIEKCHOTO
ymcia, GopMa 3anucy KOMIUIEKCHBIX Yncel (FeoMeTpuyecKas,
TPUTOHOMETPHUYECKAS 51 anredpanyeckas); YMETH
OPOU3BOANTHh apu(METHUYECKHe ACUCTBUA C KOMIUIEKCHBIMU
4HCcIaMU; TPUBOAUTH MPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX

YUCEJ; OINEpUpPOBaTh IMOHATHAMU: MaTpuua 2X2 u 3x3,

ONPENECTUTEID MAaTpPUIIBI, F€OMETPUYECKHUI CMBICT
OIPEICITUTEIIS

Ymenue OIIEpUPOBATH MMOHATHSIMM: palMOHAIbHBIC,
VMppaluOHAIbHBIE, MOKa3aTeJIbHbIC, CTETICHHBIE,

Jorapu(ppMUYECKUe, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPABEHCTBA, X CUCTEMBbI; YMEHHUE ONEPUPOBATH MOHATHIMMU:
TOXKJECTBO, TOXJIECTBEHHOE IPeoOpa3oBaHuE, ypaBHEHUE,
HEPAaBEHCTBO, CHCTEMAa  YpPaBHEHUHM WU  HEPABEHCTB,
PAaBHOCHJIBHOCTh YPaBHEHUM, HEPABEHCTB M CUCTEM; YMEHHUE

pelaTb ypaBHEHUs, HEPABEHCTBA M CHUCTEMbI C IOMOULIBIO




pa3IMYHBIX NOPUEMOB; pEIIaTh YpPaBHEHWs, HEPABEHCTBA U
CHCTEMBI C ITApaMETPOM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA,
UX CHCTEMBI JUI PEIICHUS MaTEMAaTHUYECKUX 3a7ad U 3a/1a4 U3

pa3IUYHBIX 00JACTEN HAYKHU U peabHOM KU3HU

YMeHue omepupoBaTh MOHATHAMH: (YHKIUSA, YETHOCTH
GyHKIIUKA, TEPUOAMYHOCTh  (DYHKIMH, OTPAHHYCHHOCTH
GyHKIIMA, MOHOTOHHOCTh (DYHKITMH, SKCTpeMyM (GYHKIIUH,
HauOOJNbIIIEE W HAaWMEHbIEEe 3HAuYeHHUs (QYHKIMHA Ha
IPOMEKYTKE, HETpephiBHAs (PYHKIUSA, aCHMMTOTHI Tpaduka
dyHKIIMM, TepBas W BTOpas MpOW3BOAHAsA  (YHKIUH,
FEOMETPUYECKU W  (PU3UYECKUN CMBICI  MPOU3BOJHOM,
nepBooOpa3Hasi, ONnpeAesEHHbIN UHTETpall; YMEHUE HAXOJUTh
acuMnTOThl  Tpaduka  GyHKIUHA, yMEHHE  BBIYHUCIATH
OPOU3BOAHBIE  CyMMBI, HIPOU3BEJICHUS, YaCTHOTO M|
KOMITO3UIIMK (DYHKIIMM, HAXOJUTh YpAaBHEHHE KacaTelbHOW K
rpapuxky  QyHKIMH; yMEHUE HAXOAWTh  IPOU3BOAHbBIC
AJIEMEHTAPHBIX byHKIHi; yMEHHE UCTIOTIH30BaTh
OPOU3BOAHYIO JUISI HMCCIEOBAaHMA (DYHKIMHA, HaXOJIUTh
HAuOOJBIITNE W HAWMEHBIINE 3HAYCHHS (PYHKIUN; CTPOUTH
rpadukd  MHOTOYIEHOB C  HCIOJb30BAaHHWEM  amrmapara
MaTeMaTHYECKOTO aHajiun3a; MPUMEHSITh MPOU3BOIHYIO JIIs
HAXOXJCHUSI HAWYYIEro PEHICHUS B TPUKIAJAHBIX, B TOM
YHClie COLMAJIbHO-IKOHOMUYECKUX M (PU3MUECKHX 3a]adax;
HAXOJUTh TUIOIMIAU U 00BEMBI (PUTYp C MOMOIIBIO UHTErPasia;
NPUBOJUTh TMPHUMEPHl MATEMATHUECKOTO MOICIUPOBAHUS C

OMOIIEI0 (D PEepeHITNATBHBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATUSMU: Tpaduk  QyHKIMH,
obpatHas (QyHKUMS, KOMIO3UIMSA (PYHKIHMH, JTHUHEHHAs
GyHKUMA, KBagpaTuyHas (QPyHKUUsS, palMOHAJIbHAs (PYyHKUUSA,
cTeneHHas  (yHKUUS, TPUTOHOMETpUYECKHe  (PyHKIHUH,

oOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIMH, MOKa3aTeabHas U




jgorapupmMuyeckas (QyHKIMM; YMEHHE CTPOUTh TpaPuKu
U3YYEHHBIX (YHKUUN, BBIIOJIHATH peoOpa3oBaHus rpapuKkoB
(GYHKIMH, UCTI0Nb30BaTh TpaduKU 7S U3YUEHHS TPOIIECCOB U
3aBUCHUMOCTEH, NpHU PpEIIEeHUH 3aJad U3 JAPYTUX y4eOHBIX
OpeIMETOB M 3aJad M3 pealbHOM IKU3HU; BBIPAXKATh
(dbopMynamMu 3aBUCUMOCTH MEXIY BEIMYUHAMM; UCIIOJIb30BATh
cBoiicTBa U rpaduku GYHKIUNA I PEIICHUS YPaBHECHUH,
HEpaBEHCTB M 3aJady C [apaMeTpamu; u300paxarb Ha
KOOPAMHATHOM IUIOCKOCTH MHOXECTBA PELICHUN YpaBHEHHUI,

HCPAaBCHCTB U UX CUCTEM

YMeHne pemaTh TEKCTOBBIE 3a/auyd pa3HbIX TUIOB (B TOM
YKclie Ha TPOLEHTHI, JOJM W 4YacTH, Ha JIBIJKEHHE, padorTy,
CTOMMOCTb TOBapOB M YCIyI, HAJOrW, 3aJadyd U3 00JiacTu
yOpaBiICHUS  JUYHBIMH M CEMEWHBIMH  (PUHAHCAMU);
COCTaBJISITb BBIPAXKEHUS, YPABHECHUS, HEPABEHCTBA M MX
CUCTEMBbl 1O YCJIOBHUIO 3a/laud, MCCIEAOBATh MOJYYEHHOE
pelieHrue M OLEHUBATh MPaBJIONOJ00HOCTh PE3yJIbTAaTOB;
YMEHHE MOJCIHNPOBATh pPEAJbHBIE CUTyallMH Ha SA3bIKE
MAaTEMaTHKHU; COCTaBJISITh BBIPAXKCHUS, YpaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33]1a4, UCCIIEI0BATH
NIOCTPOEHHBIE MOJIEJIM C MCIOJIb30BAHUEM ammapara aiareopsl,

MHTEPIIPETUPOBATH MTOIYYECHHBIA PE3YJIbTAT

YMeHue onepupoBaTh MOHATUSMU: CpeliHee apuMeTHIecKoe,
Me/lnaHa, HauOoJbIllee M HAaWMEHbIIEEe 3HAYCHHUS, pa3Max,
JUCTIepCHUs, CTaHIApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YyMEHUE  W3BJIEKaTh, HMHTEPIPETUPOBATh  HHPOPMAIIHIO,
NpEICTaBICHHYI0 B TabiuIlax, Ha Auarpammax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA pEAbHBIX MPOIECCOB U SIBICHU;
MIPEICTABIATh HHPOPMAIIUIO C TIOMOIILIO0 TaOIUI] U AUATPaMM;
UCCJIeIOBATh CTAaTUCTUYECKHUE JaHHBIE, B TOM YHCIE C

NpUMEHEHHEM TpadUyecKHX METOJIOB U DIIEKTPOHHBIX




cpencTB; rpadUyecKl MCCIE0BaTh COBMECTHbIE HAOIIOICHUS

C IOMOIIBIO IarpaMM pacCEeUBaHUs U JIMHEWHOW perpeccun

YMeHne onepupoBaTh IOHATHUSAMU: CIy4YalHbIA ONBIT U
cillyyailHOe COOBITHE, BEPOSTHOCTh CIYyYaWHOTO COOBITHS;
YMEHHUE  BBIUHCIATH  BEPOSTHOCTH €  HUCIHOJIB30BAaHUEM
rpauYecKkux METOAOB; MPUMEHATH (HOPMYJIBI CIOXKCHHUS U
YMHOXKEHHSI BEPOATHOCTEH, (OpMYJy IOJTHOW BEPOSTHOCTH,
dbopmyny bepHymin, komMOuHaTOpHBIE (aKThl U (POPMYIIBI;
OIICHUBATh BEPOSATHOCTU PEAIbHBIX COOBITHUH; YMEHHE
ONEPUPOBATh MOHSATUSIMU: cilyvyaiiHas BEJIMYMHA,
pacnpeneneHue BEPOSITHOCTEM, MAaTEeMaTHYECKOE OXKHMJIAHUE,
JTUCIIEPCUS U CTaHAAPTHOE OTKJIIOHEHHE CIIy4YallHOM BEJIMYWHBI,
GyHKIIMU  paclpenesieHus] U IJIOTHOCTH  PaBHOMEPHOTO,
IIOKA3aTEJIbHOIO M HOPMAJIBHOIO pPAaCHpeAcIICHUN; YMEHHUE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeleieHuld Jyist
pelIeHus 3ajlay; 3HAKOMCTBO C TOHSTHSMHU: 3aKOH OOJBIINX
YuCeJ, METOJbl BBIOOPOYHBIX  HCCIEIOBAHUM; YMEHHUE
MPUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YHUCEN B
OPUPOAHBIX W OOIIECTBEHHBIX  SBJIICHUSX;  YMCHHUE
ONEPUPOBATh MOHATHUSIMU: COYETAHUE, MEPECTAHOBKA, YHUCIIO
COYETaHUM, YUCJIO TMEepecTaHOBOK; OMHOM HbroTOHA; ymeHue
NPUMEHSITh KOMOMHATOpPHBIC (AKThI W PACCYKIACHUS IS
pelIeHus 3a/1a4; OlEHUBATh BEPOSITHOCTU PEATbHBIX COOBITHIA;
COCTaBIISAITh BEPOSTHOCTHYIO MOJENb W HWHTEPIPETUPOBATH

MIOJIyYEHHBIN PE3YJIbTaT

YMeHue onepupoBaTh MOHATHIAMU: TOUYKA, IpAMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMHA YTia, INIOCKUM yrodl,
JOBYIPAHHBIN yroji, TPEXTPaHHBIA yYIoJ, CKPEIIMBAOIINECS
IpsIMBIE, MAPAIUIENBHOCTD U NEPNEHAUKYJIPHOCTD NPSIMBIX U
IJIOCKOCTEN, YTrOa MEXAY NPSMBIMH, YIOJl MEXKIy HPSIMON U

IINIOCKOCTBIO, YI'OJd MCXKAY IIIOCKOCTAMM, PACCTOAHHUC OT




TOYKM JI0 IUIOCKOCTH, PACCTOSIHUE MEXIy HPSIMbIMH,
pacCTOSTHUE MEXIY IUIOCKOCTSIMH; YMEHHUE UCIIOJIb30BATh MPHU
peIIeHNH 3a/1a4 U3y4eHHbIe (aKThl U TEOPEMbI TUIAHUMETPUU;
yMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MHPA;
CTPOUTH MaTEMaTHYECKUE MOJENH c MTOMOIIBIO
FEOMETPUYECKUX TMOHATUN M BEJIMYHUH, PEIIATh CBS3aHHBIC C

HHUMH IIPAKTHYCCKUC 3aJa4Yr

10

YMeHue onepupoBaTh MOHATHIAMHU: IUIOMANb (GUTYPBI, 00BEM
¢urypsl, MHOTOTPAaHHUK, TPABWIbHBIH  MHOTOTPAHHUK,
CeUYeHHE MHOTOTpaHHUKA, KyO, Napajuielenurnes, MNpu3Ma,
nupamMuaa, ¢Gurypa M INOBEPXHOCTh BpalICHMsS, LHIUHAD,
KOHYC, map, cdepa, riomaas cepsl, MIoM@aab NOBEPXHOCTU
nupamMubl, TPU3MbI, KOHYcCa, UWJIUHApPA, O0O0BEM KyOa,
OpSIMOYTOJIBHOTO ~ Tapajuleienueia, MHPAMUIbl, IPU3MBI,
IWIMHJpPA, KOHYca, IIapa, pa3BEPTKA MOBEPXHOCTH, CEUCHMS
KOHyCa W LWIMHJpA, MapajulelbHble OCH WM OCHOBAHHIO,
CEYeHHE Imapa, MIOCKOCTh, Kacaromascs chepsl, MHIUHAPA,
KOHyCa; yMEHHME CTPOUTh CEYEHHE MHOTOTPaHHUKA,
U300pakaTh MHOTOTPAHHUKH, GUTYPHI U TMOBEPXHOCTHU
BpallleHUs, WX CEYEHHs, B TOM YHCIE C TIOMOIIBIO
ANIEKTPOHHBIX ~ CPENCTB; YMEHHE TPUMEHSITh CBOMCTBA
reOMETPUUYECKUX (UTYp, CaMOCTOSTENBHO (OPMYTHUPOBATH
onpesieNeHus] M3ydaeMblX (Uryp, BBIIBUTaTh TUIIOTE3BI O
CBOWCTBAX W  MpHU3HAKaX  TeoMeTpuuecKkux  uryp,
00OCHOBBIBAaTh WJIM OINPOBEpraTh HUX; yMEHHE TPOBOJIUTH
kraccuukanuioo  GUTYp MO0 Pa3IUYHBIM  MPU3HAKAM,

BBIIIOJIHATD H€O6XOI[I/IMLIG JOITIOJIHUTCIIBHBIC IIOCTPOCHU A

11

Ymenue OTIEPUPOBATh MOHSATUSIMU: JIBIDKCHUE B
MPOCTPAHCTBE, MapaJUIeIbHBIA TIEPEeHOC, CHUMMETPHUS Ha
IJIOCKOCTA U B MPOCTPAHCTBE, IOBOPOT, MNpeoOpazoBaHuUE

110100151, MOA00HBIE (DUTYpPBI; YMEHHUE PACIIO3HABATH PABHbBIE




U 1ojo0HbIe (PUTYpBI, B TOM YHUCJIE B MPHUPOAE, UCKYCCTBE,
aApXUTEKTYpPE; UCIIOJIb30BATh FTEOMETPUUECKHUE OTHOIIECHHUS MPU
pelleHnr 3a/Jay; HaxOAuUTh T'€OMETPUUECKHE BEIUYUHBI
(MHA, yroja, miIomagb, oOBEM) NHpU pEHIeHUH 33a4ad U3
JIPYTUX YYeOHBIX MPEAMETOB W M3 PEANbHON JKU3HU; YMEHHUE
BBIUMCIIATh TE€OMETPUYECKHE BEIMYMHBI  (JJIMHA, Yo,
WIomaas, O0O0BEM, IUIOU[AJAb TOBEPXHOCTH), HCIONb3Ys
U3y4eHHble (OpPMYJIbI M METOAbl, B TOM 4YHUCIIE: IUIOIIAIb
MOBEPXHOCTH THPAMHIbI, TPU3MBI, KOHyCa, LWJIMHIPA,
TUIOIAh cdepsl; 00béM  KyOa, IPSIMOYTOJIBHOTO
napajiesienunesa, MUpaMuabl, MPU3MbI, IWIKHApA, KOHYCA,

mapa, YMCHHUC HAXOAWTb OTHOIOCHHUC 00BEMOB HOIIO6HI>IX

buryp

12

YMeHue onepupoBaTh MOHATUAMH: MPSMOYTOJIbHAs CHCTEMa
KOOpJMHAT, BEKTOp, KOOpPAMHATBI TOYKH, KOOPIAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpPA HA YHUCIIO,
pasNoKeHHe BEeKTopa Mo 0a3ucy, CKalspHOE NpPOU3BEACHHE,
BEKTOPHOE IIPOM3BENCHUE, YrOJl MEXAY BEKTOPAMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIA W KOOPAMHATHBIM METOH s
pElIEHUs] TEOMETPUYECKUX 3aJad W 3a7ad JAPYrux ydeOHBIX

IPEAMETOB

13

YMeHue BBI6I/IpaTI) HOI[XOI[?IIHI/Iﬁ MCTOJ AJIs1 pCIICHUA 3a/1a'u,
IMIOHUMAHHUC 3HAYMMOCTHU MATCMATUKHU B U3YUCHHUH IIPUPOJIHBIX
141 O6HICCTBCHHBIX IMpoLeccCcoB )41 HBJ’ICHHﬁ; YMCHUC
pacino3HaBaTh IPOABICHUEC 3aKOHOB MATCMATUKHU B HCKYCCTBC,
YMCHHUC IIPUBOAWUTL HPUMEPBI MATCMATHUYCCKUX OTKpBITI/Iﬁ

POCCHICKON U MUPOBOW MaTeMaTUYECKON HAyKHU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMbIid 3JIEMEHT COAEPKAHUS

Kon

1 Yucia 1 BBIYKMCIICHUS

1.1 HatypanbHble u nemnble uncna. [[pusHaku 1e1MMOoCTH HEbIX YHCell

19 PannonanbHeie yucna. OOBIKHOBEHHbIE U JAECATHYHBIE Jpo0OH,
' MPOLIEHTHI, 0ECKOHEUHbIE NEPUOANYECKUE APOOU

13 Apudmernueckuii KOpeHb HaTypajdbHOM cTerneHu. JleWcTBus ¢
' apu(MeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTENEHU

14 Crenenp ¢ 1nenbiM  1nokaszatesneM. CrTeneHp € paldOHAIbHBIM
' nokasareseM. CBOWCTBa CTENIEHH

15 CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOIO aprymeHTa. ApKCUHYC,
' apKKOCUHYC, apKTAHT€HC YUCIOBOTO apryMeHTa

1.6 Jlorapudm uncina. JleciTHuHbIE U HATYpaibHbIE JOrapu(pMbl

JlericTBuTEIBHBIE YuCIa. Apupmernueckue omepaluu C
1.7 JNEUCTBUTEIbHBIMU uKciaMu. [IpuOnmxk€HHbIE BBIYHMCIICHUS, MpPaBUIIA
OKpYIJICHHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BhIUUCICHUN

1.8 [IpeoOpa3zoBaHue BbIpaKEHUI

1.9 KommiekcHble yncna

2 YpaBHEHUs 1 HEPaBEHCTBA

2.1 [enbie u ApoOHO-palIMOHATIbHBIE YPABHEHHUSI

2.2 HppanmonanbHbIE ypaBHEHUS

23 TpuroHomeTpryeckue ypaBHEHUs

24 [Toka3atenbHble U JIorapuPMUUECKUEe YpaBHEHHUS

2.5 [enbie u 1poOHO-pallMOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHanbHble HEpABEHCTBA

2.7 [Toka3arenbHble U JIorapupMUUecKue HEPaBEeHCTBA




2.8

TpuroHomeTpuyeckre HepaBeHCTBA

2.9 CucTtemMbl 1 COBOKYITHOCTH YPABHEHUI 1 HEPABEHCTB
2.1
0 VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.1
) Martpuna cuctemsl JIUHEMHBIX ypaBHEHH. OTIpeAeINTeb MaTPUIIBI
3 @OyHKIMHU U rpaduKu
Oynkuus, cnocoOwl 3ananus Qynkuuu. ['paduk Gynkuuu. Bzaumuo
3.1 oOpatHbie pyHkuuu. YETHble M Heu€THble (yHKUMU. [lepuogmueckue
byHKIIMH
OO6nacte ompeneyceHUss W MHOXKECTBO 3HaueHuUd Gyukuuu. Hynu
19 byHKIUU. [IpomexyTku 3HAKOIIOCTOSHCTBA. [IpoMexyTKH
' MOHOTOHHOCTH (YHKIIMA. MaKCUMyMbl ¥ MUHUMYMBI (DYHKIUH.
HauGomnbiee n HaumeHsbIee 3HadeHue GyHKIIUNA HA TPOMEKYTKE
33 CreneHHas (yHKIMS C HAaTypaJbHbIM M I€JbIM TOKazareneM. Eé
' cBoiicTBa u rpaduk. CBoMcTBa U rpaduK KOPHS 1-OM CTENEHU
3.4 TpuroHomerpruyeckue PyHKIIMU, UX CBOMNCTBA U TpadUKu
3.5 [TokazarenbHas u norapudmMudeckast QyHKIIUU, UX CBOWCTBA U Tpaduku
16 Touku pazpsiBa. AcuMnToThl rpadukoB GyHkimi. CBoMCTBA DyHKITHIA,
' HEIMPEPHIBHBIX HA OTPE3KE
3.7 ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCIEA0BATEILHOCTEN
1.8 Apudmernueckas 1 reomeTpudeckas mporpeccun. Gopmysa CIOKHBIX
' IIPOLIEHTOB
4 Hauana matematndeckoro aHajiusa
4.1 [TpousBoanas ¢pyukuuu. [TpousBoaHbIe AEeMEHTAPHBIX QPYHKITUN
[IpumeHnenue  NpoM3BOJHOM K  HccieoBaHUIO  (YHKUMA  Ha
4.2 MOHOTOHHOCTh U JKCTpeMyMmbl. HaxoxzaeHue HauOoOJbIIETO U
HAUMEHBIIETro 3HaUYeHUs (PYHKIIUU Ha OTpE3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHokecTBa U JIOTUKA
5.1 MHOK€ECTBO, onepanMd HaJ MHOKecTBaMu. Jlmarpammbl Oilnepa —




Benna

5.2 Jloruka
6 BeposTHOCTh M CTaTHCTHKA
6.1 OnucaTrenbHasi CTaTUCTUKA
6.2 BeposATtHOCTb
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U MIOCKOCTU B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena ¥ MOBEPXHOCTHU BpAIlICHUS
7.5 KoopanHaTel 1 BEKTOPBI




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

1. Yuebnuk: 10 kmacc. «Matematuka. ['eomerpusi. YriryOleHHbIN YPOBEHb.»
Mep3snsk A.I'., Homuposckuii I.A., [TonsikoB B.M.; nox penakuueit
ITomonsckoro B.E., - M.: [IpocBenienne

2. Yuebnuk: 11 knacc. «Martematuka. ['eomerpus. YriryOlieHHbIN YPOBEHbB.»
Mep3snsk A.I'., Homuposckuii I.A., [lonsikoB B.M.; nox penakuueit

ITomonsckoro B.E., - M.: [IpocBemenune

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. «I'eomerpus. YriayOnennsiil ypoBeHb. 10 knacec. CaMOCTOSATENbHBIE U
KOHTpOJIbHBIE paboThl.» Mepansak A.l'., Homuposckuii J{.A., - M.:
IIpocBenieHue

2. «I'eometrpus. YrinyOneHnnsiit ypoBeHsb. 11 kimacc. CaMocTosATENbHBIC U
KOHTpPOJIbHBIE paboThl.» Mep3isak A.l'., Homuposckuii . A., «- M.:

IIpocBemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

1. Enunoe coneprkanue oOuiero oopazoBanus. MeToaudyeckue MaTepuaibl.

(https://content.edsoo.ru)

2. IIOC Mos mixona (https://myschool.edu.ru ).

3. bubnuoteka IIOK ( https://mMouypoku.pd ).



https://xn--h1aafgkbnx.xn--p1ai/
https://myschool.edu.ru/
https://content.edsoo.ru/

OLEHOYHBIE MATEPHAJIbI

10 kaacc (yenyodnennsiii yposens)

Mooyns «Ancebpay

Yacmo 1

V2-V48

V12

Nel. Halinure 3HaueHHE BBIPAKEHUS:

log, 6+log,36—2-log,2+3 %"

No2. Brruncnute 3Hau€HUE BHIPAKECHUS:

y:logz(x—x2>
Ne3. Haitnure o6macth onpeneneHus QyHKIUU:

16-V3—x—x*v3—x=0.

Ne4. Pemvte ypaBHEHue:

cosa=0,6 a . a
No5. U3zBecTHO, UTO n270°<  <360° Haitnure ctg .

No6. Beruucnure: cos 10° - cos 20° — sin 10° - sin 20°.

8sin 5% cos5°-cos 10°

. cos 70°
Ne 7. Haiinure 3Ha4eHHE BBIPAKEHUS:

Yacmo 2

xX2=2x+1

-1)(x-3) "

No§. Pemte HEpaBEHCTBO:

Ne9. Pemmre ypasmenme X — 3Vx—1+1=0.

NelO
_ 4
a) Pemute ypaBHenue: log; (x + 2) = logyg (x )

1
[logG =; logg 35] .
0) Hailinure BCce KOPHU 3TOT0 ypaBHEHUS, IPHHAUIEKAIIUE OTPE3KY: 7

2
Nell. Pemute HEpaBEHCTBO: 28 <o64-2%.



x+2
> 2.
2

log, (x2 —4)—3log,

Nel2. Pemute HepaBeHCTBO: xX—

Mooyne «I eomempusy

Yacmo 1

Nel. B npaBunbHo# TpeyroabHoit npusme ABCA;B;C;, Bce pédpa KOTOpoil paBHHI 4,
HalauTe yroy Mexay npsMeiMu 44, u BC,.

OTBeT gaiTe B rpaaycax.

Ne2. BriGepute BepHbIC yTBEPKICHUS:

1) B npocTpaHcTBe 4Wepe: TOUKY, He JEXKAMYI HAa JaHHOH MPAMOH, MOMKHO
NPOBECTH IJIOCKOCTE, HE NEPECeKAIIYI0 JaHHVIO NPAMYI0, H IPHTOM TONBKO
OIHY.

2) HaxnoHHadA, NPOBENEHHAA K IIOCKOCTH, 00pa3veT OMHH H TOT Xe YIol Co
BCEMH [IPAMEIMH, JIeKAMIHMHE B 3TOH INIOCKOCTH.

3) Uepez mobule ABe MepeceKarONIHECS IPIMEIE MOXKHO IPOBECTH IUIOCKOCTE.

4) UYepe: TOYKY B IPOCTPAHCTEE, HE NEKANVI Ha JAaHHOH NPAMOH, MOMHO
NPOBECTH JBE NpAMEIE, HE NepeceKalnllHe JaHH VIO IPAMYIO.

B oreeTe yEaXHTE HOMEpPAa BEPHEIX YTBEDEIEHHH 0f2 OpolelIoB, 3aNSTEIX H

APYTHXE JONOTHHTENBHEIX CHMBOJOB.

Ne3. B npsimoii mpu3mMe OCHOBaHHUEM SIBJIIETCS TApaJUIETIOrPaMM CO CTOPOHAMHU 4 M U 5 M
u yriom mexay Humu 30°. Haliti mimomaau 00KoBOW U OJTHOW MOBEPXHOCTEN MPU3MBI,
eciu e€ BbICOTa paBHa 7 M.



Ne4. B npaBmiibHO# ueTblpéxyronbHoi nupamuae PABCD cropona ocHoBaHus AB = 10 cwm,
BhicoTa PH = 5\2 cMm.

Hatiti YI'oJl HaKJIOHa OOKOBOTIO pe6pa MUpaMU bl K INIOCKOCTHU eé OCHOBaHHM:A, IJ10I1A1b
CCHUCHUS, MPOXOAAIICTO YE€PE3 BHICOTY U OOKOBOE pe6po.

Yacmo 2

Ne 5. OcnoBanueM npsimoii TpeyronbHoi npusMbl ABCA B, aBiseTcst IpAIMOYTOJIbHBIN
tpeyroiabHuK ABC ¢ npsmeiM yraoM C. I'panb ACC\ A4, siBsleTCs KBaipaTOM.

a). Jlokaxurte, uto npsimbie CA; U AB, nepneHAuKyIspHEIL.

0). Haiinure paccrosiaue mexay npsmbimu CA; u AB,, eciu AC=4, BC=7.



11 kaace (yenyodaennsiit yposens)

B 3aganusax 1-3 ykaxure OykBy BEpHOI'O OTBETA.

. 37 T
tgn—sm—+cos—+smn .
1.Berynciuts 2 2

A l; b 0; B.-1. I.2

_ .5
2. Haiigute nmpou3BoaHYIO QYHKIIMH y=x +1L5x+38.

A Y =X HL5x+8  py'=5x"+15 g oy =5x"+3x+8 ¥ =5x"+1,5x

3. Haiigure MHOXKECTBO 3HAYCHHNA (DYHKIIUN y=10+sin3x.

(—oo;+oo) [9;11] [10;11]

A. [-1;1] B. B. T.

4. B ciy4aitHOM 3KCniepuMeHTe OpocaroT JBe UTpalibHbIE KOCTU. HaiinuTe BEpOATHOCTH TOTO,
YTO B CyMME BbINIaJIeT 7 04KOB. Pe3ybpTaT OKpyIriiuTe A0 COTHIX.

5. Teno aBUKETCS MPAMOJIMHEWHO 110 3aKOHY x(1) = 3¢’ - 26 +1 (X B MeTpax, t B CEKyH/Iax).
Haiigure ero ckopocT B MOMEHT BpeEMEHU t = 2.

6. Pagnyc ocHOBaHUS KOHYyCa paBeH 4, BRICOTA B JiBa pasa 0ojbline paguyca. Haiiure o0bem
KoHyca. (m=3)

7. Pemute ypaBHeHue 4+6cosx=—2

8. Haiiure nanmenpluee 3HaueHne QyHKuun y=x° —x’ — 40x + 3 Ha oTpeske [0;4]

9. BeluMCIUTS IWI0MaAs GUIyphl OrPAaHUYEHHON JIUHUAME: Y = X+3 , y = -x*+8x -7.

Ne 3amanus 1 BapuaHT
1 A
2 b
3 B
4 0,17




72

128

X=n+ 21n

-109

4.5
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