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IHHOACHUTEJIBHAA 3AIIUCKA

PaGouas mporpamma yueOHOTO Kypca «I eomerpusi» 6a30Boro ypoBHs s oOydarommxcs 10 —11
KJIaccoB paspaboTaHa Ha ocHOBe denepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTeNbHOIO CTaHAapTa
cpenHero oOmiero o0pa3oBaHHs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMIA, MPEIbSBISEMBIX K
MaTeMaTH4eCKoMy O00pa30BaHUIO, W TPATUIMI POCCHUHCKOTO oOpa3oBaHus. Peanmuzanus mporpaMMmsl
oOecreurBaeT OBJIa/IEHHUE KIIOYEBBIMU KOMIIETECHIIUSMHU, COCTABIISIFOIIMMH OCHOBY JJISI CAMOPA3BUTHS U
HEMpPEepPBIBHOTO 00pa30BaHUsl, IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO ¥ TO3HABATEIHHOTO
pa3BUTHS JIMYHOCTU O0YYaIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUH Ha YPOBHE CPEaHEro oOIiero odopa3oBaHus 00yCIOBICHA
MIPAKTUYECKOH 3HAYMMOCTHIO METAIPEIMETHBIX M IPEAMETHBIX PE3yJbTaTOB OOYYCHHMS T€OMETPHH B
HAIpaBJICHUH  JUYHOCTHOIO  pa3BUTHUA  OOywaromuxcs,  (opmupoBaHus  (QyHKIHOHAIBHOM
MaTEeMaTHYECKOH TI'PAaMOTHOCTH, M3YYCHHS APYTrUX Y4YCOHBIX MUCHHUIUIMH. Pa3BuTHe y 0Oydaromuxcs
MPABHIBHBIX TPEACTABICHUH O CYIIHOCTH U IPOUCXOXKICHHH T€OMETPUYCCKUX aOCTpakiui,
COOTHOIICHHH PEaJbHOr0 M HACAIBLHOr0, XapaKTepe OTPaKCHUS MATEMaTHUECKOH HAYKOHW SIBJICHHHA H
IIPOLIECCOB pEajbHOr0 MHpa, MECT€ TICOMETPHH B CHCTEME HAyK M POJIM MaTeMaTHYCCKOrO
MOJICIUPOBAHUS B HAyYHOM IIO3HAHMM W B IIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUS YUAIIUXCS, a TAK)KE KaYSCTB MBIIUICHHS, HEOOXOAUMBIX JIJIS afanTaldid B COBPEMEHHOM
0OIIIECTBE.

I'eomeTpus SBISCTCS OJHUM K3 0a30BBIX IPEAMETOB HAa YPOBHE CPEIHEro OOIIero oOpa3oBaHUs,
TaK Kak 00eCIeUnBaeT BO3MOKHOCTh M3yUEHHUS KaK JUCIMILUINH €CTECTBEHHO-HAYYHOM HAIpaBICHHOCTH,
TaK ¥ T'YMaHUTapHOM.

Jlorudeckoe MbIILIeHHE, (GOPMUPYEMOE IPH H3YYCHHH OOYYaIONIMMKCS IOHSITHHHBIX OCHOB
FCOMETPHH U IMOCTPOCHHH IECIOYKH JIOTHYCCKUX YTBEPIKIACHHM B XOJ€ PELICHUS ICOMETPHUECKHX 3a/1ad,
YMCHHME BBIJIBUTaTh M ONPOBEPraTh THIOTE3bl HEIMOCPEACTBEHHO HCIOJIB3YIOTCSA MPU PEIICHHH 3a1ad
€CTECTBEHHO-HAYYHOIO IIUKJIA, B YACTHOCTH U3 Kypca (DU3HKH.

YMeHHEe OpHUEHTHPOBATHCS B IMPOCTPAHCTBE MIPacT CYIIECTBEHHYIO POJb BO BCEX 001acTIX
JCATEILHOCTH YejioBeka. OpHUEHTALIMS YeJI0BeKa BO BPEMEHU M IIPOCTPAHCTBE — HEOOXOIUMOE YCIOBHE
€ro COIMAILHOTO OBITHSA, (pOopMa OTPaKEHHs OKPYXKAIOIIEr0 MHpA, YCJIOBHE YCICIIHOIO MO3HAHUSA H
AKTUBHOTO MpeoOpa3oBaHUs JEHCTBUTEIBHOCTH. OlepHpoBaHHE MPOCTPAHCTBEHHBIMH 00pa3aMu
00beIMHSET pa3Hble BUABI yUeOHOW U TPYAOBOU JACATCIBHOCTH, SBISCTCS OAHHM M3 IPO(ECCHOHATLHO
BaKHBIX Ka4yeCTB, IOTOMY aKTyallbHa 3ajada (OPMHUPOBAHHS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIIJICHHS KaK Pa3HOBUIHOCTH OOPA3HOI'O MBIIIICHUS — CYIIECTBEHHOr0 KOMIIOHEHTa B MOATOTOBKE K
MIPAKTUYECKON JAESITEIbHOCTH 110 MHOT'MM HAITPABJICHHUSIM.

Ilear ocBoeHHUst mporpaMMbl yueOHOro kypca «I'eomerpusi» Ha 0a30BOM YpOBHE OOydYeHHS —
00111e00pa3oBaTeaIbHOE M OOIIEKYJIbTYPHOE Pa3BUTHE OOYUYAIOUIUXCS Yepe3 00eCleueHHEe BO3MOKHOCTH
MIPHOOPETEHHUS U UCIIOIb30BAHUS CUCTEMATHYCCKUX T€OMETPUUCCKUX 3HAHUN U JCHCTBHM, CIICIU(DUIHBIX
FCOMETPHH, BO3MOKHOCTH YCIICIITHOTO MIPOOIKCHHS 00pa30BaHMUs 10 CIECIMAILHOCTSIM, HE CBA3aHHBIM C
MIPHUKJIaIHBIM HCITOJIb30BAHHEM I'COMETPHH.

IIporpaMmMa 1o reomMeTpuu Ha 0a30BOM ypOBHE MNpeiHAa3HA4YeHA I OOYydaroluxcs CpeaHei
IIIKOJIbI, HE MCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYJHCHUI HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUS.
Takum 00pa3zoM, oOydarorrecs Ha 6a30BOM ypOBHE JOJIKHBI OCBOUTH OOIIHME MaTEMaTHYECKHE YMCHHMS,
CBSI3aHHBIC CO CIEIU(UKON T€OMETPHH U HEOOXOIUMBbIE IS JKM3HH B COBpeMeHHOM obiectBe. Kpome
3TOr0, OHHU MMEIOT BO3MOXKHOCTh M3yYHUTh I'€OMETPHIO 00Jiee IIyOOKO, €CIM B JajbHEHIIIEM BO3HHKHET
HEO0OXOIUMOCTh B TCOMETPHUECKHUX 3HAHUSIX B MPO(PECCHOHAIBHOM 1EATEIbHOCTH.

JIoCTHKEHHE 11T OCBOCHHS IIPOrPaMMbI 00ECIIEYUBACTCS PEIICHHEM COOTBETCTBYIOIIMX 3aiad.
[IpropuTeTHBIMU 3aJauaMH OCBOeHHUs Kypca «['eomerpum» Ha 0a3oBoM ypoBHe B 10—11 kimaccax
SIBIISIIOTCS:

e (opMHpOBaHHE IPEICTABICHUS O T€OMETPHH KaK YaCTH MHPOBOM KYJIGTYphl M OCO3HAHHE €&

B3aHMMOCBSI3U C OKPYIKAIOIIUM MHUPOM;



e (hopMHpOBaHHE TPEJCTABICHUS O MHOTOTPAaHHUKAX W TeJaxX BPAIICHHS KaK O Ba)KHEHIITHX
MaTeMaTHYeCKHX MOJENSIX, T[O3BOJSIONIMX ONHUCHIBATH M HW3y4aTh pa3HbIe SBICHUS
OKPY’KaloIlIeTO MUPA;

e (¢dopMHpOBaHME YMEHHS pacCllO3HaBaTh Ha YEpTeXKaxX, MOACISIX U B pEaJbHOM MHPE
MHOT'OTPaHHUKH U TeJIa BPaIllCHHMS;

e OBJIAJICHUE METOJAMH PEIICHUs 3a/lad Ha MOCTPOCHHS Ha M300paXEHUSX MPOCTPAHCTBEHHBIX
uryp;

e (¢dopMHpOBaHHE YMEHHUS OIEPUPOBATh OCHOBHBIMU IOHATUSIMH O MHOTOTPaHHUKAX W Tejax
BpAIICHUS U UX OCHOBHBIMH CBOWCTBAMU;

® OBJIAJICHUE AJITOPUTMAMU PEIICHHUS OCHOBHBIX THIIOB 3a7a4; (POPMHUPOBAHNE YMEHUS ITPOBOIUTH
HECJIO’KHBIE JI0KA3aTEeNbHbIE PACCYKACHHUS B XOJI€ PELICHUSI CTEPEOMETPUUECKUX 3a/1a4 U 3a]1a4
C IPAKTUYECKUM COACPKAHUEM;

® pa3BUTHE MHTEIUICKTYaJIbHBIX W TBOPYECKHUX CIOCOOHOCTEW OOydYaromuxcs, MO3HaBaTEIHHOU
AKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUN, KpUTUYHOCTH MBIIIUICHHUS;

e ¢opmupoBaHue (YHKIHOHAILHONW TpPaMOTHOCTH, PpEJIEBAHTHOW TEOMETPHUH: YMCHHE
pacmo3HaBaTh NPOSBICHUS T'€OMETPHUUECKHX TMOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
pealbHBIX )KHU3HEHHBIX CUTYAIMsIX U MPU U3yUYEHUU APYTUX YUEOHBIX MPEIMETOB, IPOSBICHUS
3aBUCHMOCTEHl M 3aKOHOMEPHOCTEH, (OpMyIHpOBaTh WX Ha SI3bIKE TEOMETPUU M CO37aBaTh
F€OMETPUUYECKHE MOJENIH, NPUMEHSATh OCBOCHHBI T'€OMETPUYECKMU ammapar sl PEIIeHHs
MPAKTUKO-OPHEHTUPOBAHHBIX 3374, WHTEPIPETUPOBATh U  OLEHUBATh  IOJYYCHHBIE
pE3ybTaThI.

OTIUYUTENEHON 0COOCHHOCTHIO MTPOTPAMMBI SIBIISIETCS BKIIFOUEHUE B KYPC CTEPEOMETPUU B HaUase
€ro W3yueHHus 3aj7ad, pellaeMblX Ha YpPOBHE WHTYHTHBHOTO TO3HAHHS, W OIpeAeIEHHBIM 00pa3oM
OpraHM30BaHHAs pPadoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIJICHHS, CTHUMYJIHPYET TPOTEKaHWE WHTYUTUBHBIX TMPOIECCOB, MOTHBHPYET K JajbHeHIeMy
M3YUYEHUIO MPEIMETA.

[Ipenmnourenue oTaaéTCsl HAMISTHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO €CTh TEOPETUUECCKUE
3HaHUS UMEIOT B CBOEM OCHOBE YYBCTBEHHOCTh MPEAMETHO-NPAKTHUECKOM aesTeNbHOCTU. Pa3Burtue
MIPOCTPAHCTBEHHBIX MPEACTABICHUHN y yUYalIuXxcs B Kypce CTEpEOMETPUM MPOBOJUTCS 3a CUET pELICHUs
3alad Ha CO3/IaHHe TPOCTPAHCTBEHHBIX OOPa30B M 3aJady Ha OINEPHUPOBAHUE MPOCTPAHCTBEHHBIMH
obpazamu. Coznanue oOpa3za MPOBOJUTCS C OMOPOM HA HATIATHOCTb, a ONMEPUPOBAHUE 00pa3oM — B
YCJIOBHSIX OTBJICYEHHS OT HAIJISIAHOCTH, MBICIIEHHOTO U3MEHEHHUS €r0 HCXOAHOTO COAEPIKAHMSL.

OcHoBHBIE conep:xkaTenbHble TUHUU Kypca «l'eomerpun» B 10—-11 knaccax: «MHOrorpaHHUKWY,
«IIpssMble W TIOCKOCTH B mpocTpaHCTBe», «Tema BpameHus», «BekTopsl W KOOpIWHATHI B
npoctpancTBe». DOpMUPOBAHKE JIOTHUECKUX YMEHUN paclpeenssieTcss HE TOJIBKO MO COJAepKaTeIbHbIM
JUHUSAM, HO U 110 TO1aM 00yYeHHsI Ha ypPOBHE CpeHero oo1iero oopa3oBaHusl.

Copepxanne 00pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM OCBOCHHUsI paboueit
MPOrPaMMBbI, PACHpPENENEHHBIM 10 TOoAaM OOYyYeHHs, CTPYKTYpPHpPOBAaHO TakuM 0Opa3oM, YTOOBI
OBJIQJICHUE TEOMETPUUECKUMHU TOHATHSIMH UM HaBbIKAMHU OCYILIECTBIISJIOCh TOCIEAOBATENbHO U
MOCTyNaTeNlbHO, C COOMIOJCHHEM MPUHIIUIA MMPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CUCTEMY T'€OMETPHUECKUX MPEACTABICHUN OOYUYaIOUIUXCS, PACIIUpsst U yrayonss e€, o0pasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B Henemio B 11 kiacce,
BCEro 3a Ba roga ooydenus - 102 yueOHBIX Yaca.
B MKOY BII Nel2 c.3a03epHoe 00y4eHHE OCYIIECTBISCTCS MO 3a0YHOM M OYHO-3a0YHOH (opMax
oOyuenusi. Yacel, OTBEJICHHBIC HA U3YYCHHE T€OMETPHH TIPU OYHO-3209YHOM OOYUEHHUH, paCIpeEICHbI
cnenyromum oopazom: 10 kmace - 34 gaca(l gac B Henemo), 11 kmacc — 34 ygaca(l gac B Henento), 12
kiacc — 34 yaca(l yac B Henento). Mtoro: 1024aca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIEC TIOHATHS CTepeoMeTpuu. Touka, mpsmMasi, IUIOCKOCTh, IPOCTpaHCTBO. [loHsATHE 00
aKCHOMAaTUYE€CKOM MTOCTPOCHUHU CTEPEOMETPHUH: AaKCHOMBI CTEPEOMETPUM U CIIEJICTBUS U3 HUX.

BzaumHoe pacnonokeHWe TMpsIMBIX B TPOCTPAHCTBE: II€PECEKAIONIUecs, IMapauiebHble U
CKpeluBaronyecs: npsiMpie. [lapaienbHOCTh MPAMBIX YW TJIOCKOCTEW B MPOCTPAHCTBE: MapalielIbHbIE
MpSIMBIE B MPOCTPAHCTBE; NAPAJIETbHOCTh TPEX MPSMBIX; TAPAIIICIBHOCTD MPSMOM U MIIOCKOCTH. YTIIBI C
COHANPABIIEHHBIMU CTOPOHAMU; YTOJI MEXKAY MPSAMBIMUA B TIpocTpaHcTBe. [lapamiensHOCTh MIOCKOCTEM:
napajuiebHble THIOCKOCTH; CBOMCTBA MapaJUIeNIbHBIX IUIOCKOCTEeH. I[IpocTeiimue mpocTpaHCTBEHHbIE
(Uryphl Ha TUIOCKOCTHU: TETpa’Ip, KyO, MmapajuielenuIie]; IOCTPOSHNUE CEUCHHUH.

IlepnieHAMKYJISIPHOCTh TPSIMOM W TUIOCKOCTH: TMEPNECHAUKYJISIPHBIE MPSIMbIE B IMPOCTPAHCTBE,
MpsIMbIC TIapaJUIeIbHbIE U TEPIICHAUKYISPHBIE K IUIOCKOCTH, MPU3HAK MEPIECHANKYISIPHOCTH TPIMON U
IUIOCKOCTH, TEOpEMa O MPSIMOW TMEPHEHUKYIIPHON TUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YTOJ MEXKAY
MPSMOM M IUIOCKOCTBIO; JBYI'PAHHBIN YroJ, JIMHEHMHBIM yrojl JIByrpaHHoro yria. llepneHmukynsp u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JO TUIOCKOCTH, PACCTOSHUE OT MPSAMOM JO TUIOCKOCTH, MPOCKIIUS
(Gurypbel Ha IUIOCKOCTh. IlepneHAMKYISIPHOCTh IUIOCKOCTEH: NPH3HAK IEePHEHIUKYIIPHOCTH ABYX
iockocteit. Teopema o TpEX MEPHEHAUKYIISPaX.

MHororpaHHMKH

[TonsiTue MHOTrOrpaHHHMKA, OCHOBHBIC JJIEMEHThl MHOTOTPAHHHMKA, BBIMYKJIbIE W HEBBIMYKJIbIC
MHOTOTPpaHHUKH; pa3BEPTKa MHOTOTpaHHUKA. [Ipu3ma: n-yroiapHasi mpu3Ma; rpaHd U OCHOBAHHUS TIPU3MBI;
mpsMass M HAKJIOHHAs TpH3MbI; OOKOBas MW TIOJIHAas TIOBEPXHOCTh Npu3Mbl. [lapamnenenunen,
MPSMOYTOJIbHBIN TMapajijieienuen W ero cBoicTBa. [lupamupa: n-yroyibHas nupamMuja, TpaHU U
OCHOBaHHUE MUPAMHUJIBI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMHM/IBI; TPaBUIbHAS U yCCUEHHAS TTUPAMHU/IA.
DJIEeMEHTHI TPU3MbI M TUpaMuibl. [IpaBuiIbHBIE MHOTOTPAHHUKH: TTOHSATHE MPABUIILHOTO MHOTOTPAHHHKA;
MpaBWwibHAsg TpU3Ma W TMpaBUIbHAs THpaMKa; TMpaBWIbHAs TPEYrojibHas MUpaMulia M IMPaBHIbHBIN
Terpadap; KyO. IIpemcraBieHne O MpPaBHIIBHBIX MHOTOTPAHHHMKAX: OKTadJp, JOJACKAdIP W HKOCAdIP.
CedeHus MpU3MbI U TTHPAMU/IBI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM, MIOCKOCTU. DJIEMEHTHI
CHMMETPHUH B MUpAMUIAX, Mapajuiesenuneaax, MpaBUIbHbBIX MHOTOTPaHHHUKAX.

BrluncieHue 5>I€MEHTOB MHOTOTPaHHUKOB: pE&Opa, auaroHanad, yriel. I[lmomanas OokoBoi
MMOBEPXHOCTH M TIOJIHOM ITOBEPXHOCTH MPSIMOM NPH3MBI, IUIOMIAAh OCHOBaHUM, Teopema O OOKOBOM
MMOBEPXHOCTH NpsIMOM Tpu3Mbl. [Llmomiage OOKOBOM IOBEPXHOCTH M IOBEPXHOCTH IMPABUIBHOM
MApaMUIbl, TEOpeMa O IUIomaau yceu€HHoi mmpamunbl. [loHstne 00 o0béMe. OOBEM NHUpaMUIBI,
MPU3MBI.

[TogoOHbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEXAY ILIOMAIIMHU IMOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEI.

11 KJIACC

Tena Bpaumienus

[unuaapudeckass  MOBEPXHOCTh,  00pasylolue  IWIMHIPUYECKOH  MOBEPXHOCTH,  OCh
WIHHIPUYECKON MoBepxHOCTU. L{ummHAp: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 00pa3yolias M OCh;
oAb OOKOBOM M MOJTHON OBEPXHOCTH.

Konundeckasi TOBepXHOCTh, 00pa3yOIIUe KOHUYECKOW MOBEPXHOCTH, OCh M BEPUINHA KOHHUYECKOMN
noBepxHocTU. KoOHyC: OCHOBaHWME W BeplIMHA, 0oOpasylomas M OCh; IUIOMAAh OOKOBOW U MOIHOM
MOBEPXHOCTHU. Y CEU€HHBINA KOHYC: 00pa3yIolIie U BEICOTA; OCHOBAaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, IMameTp; IIoaab MOBEPXHOCTH cdepbl. BzanMHOe pacmnonoxeHue
cdepbl U MII0CKOCTH; KacaTelbHasl MJIOCKOCTh K cdepe; miomanb cepsl.

N300paxkeHne Ten BpalleHus Ha MIOCKOCTH. Pa3BépTka NUIMHApPaA U KOHYCA.

KoMOuHammu Ten BpalleHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHMK, OMHMCAHHBIM OKOJO CQEpsI;
cdepa, BMcaHHAasi B MHOTOTPAHHUK, UJIH TEJIO BPAIICHUS.



[Tonstre 06 06wéMe. OcHOBHBIE CBOICTBA 00BbEMOB Tenl. Teopema 006 00BEME MPSIMOYTOIBLHOTO
napasuiesienurnea u ciueacteus u3 He€. O0bEM nuiuHapa, koHyca. O0BEM mapa u riomaab chepsl.

[TomoOHbIe Tenma B mpoctpaHcTBe. COOTHOMICHHUS MEXKIY IUIOMIAIIMH MMOBEPXHOCTEH, 00bEMaMu
MOI0OHBIX TEI.

CeueHuss mMauHIpa (MapayuleIbHO W MEPIEHAUKYJIIPHO OCH), CeUeHHsl KOHyca (MapasuieibHOe
OCHOBAHHIO U MPOXO/IAINEE Yepe3 BEPIINHY), CECUCHHUS Iapa.

BekTopbl M1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrtop Ha miiockocTH U B ipocTpaHcTBe. CII0KEHUE U BEIUUTAHUE BEKTOPOB. Y MHOXKCHUE BEKTOPA
Ha 4uclo. Pa3nokeHue BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BeKTOpam. [IpaBuiio mapajuiesenure/a.
Pentenue 3amay, CBSA3aHHBIX C MPUMEHEHUEM MPABHJI JICHCTBHI ¢ BekTopamu. [IpsMoyrosibHas cucreMa
KoopauHAT B mpocTpancTBe. Koopauuatel Bektopa. [Ipocreiinime 3aqaun B KOOpAUHATAX. YTOJI MEKIY
BekTopamu. CKasipHOE MPOU3BECHHE BEKTOPOB. BBIUKCIIEHUE YIIIOB MEXKy TPSMBIMU U TJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIH METO/ IPH PEILICHUH T€OMETPHUUECKUX 3a/1au.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJbTaThl OCBOEHHS IIporpaMMbl  ydeOHOro mpeamera «MaTeMaTukay
XapaKTEePU3YIOTCS:

I'paknanckoe BoCTIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOW IMO3UIIMHM OOYYaOIIErocs KaKk aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIMCKOTO OOIIEeCTBa, MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaX (HYHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYP, ABICHUHN, MPOIEAYP IPakTaHCKOTO 00IIecTBa (BBIOOPHI, ONIPOCHI U TP.), YMEHHUEM
B3aUMOJICHCTBOBATH C COIIMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIHUSIMH M Ha3HAYCHUEM.

IMaTpuoTHYeCKOe BOCIUTAHME:

c(hOPMHUPOBAHHOCTBIO POCCHMCKON TPaKTAaHCKOW MJICHTUYHOCTH, YBaXKCHHS K TIPOIUIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHWKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHMSIM POCCHUUCKHUX
MaTEMaTUKOB U POCCHUMCKON MaTeMaTHYECKOM IIKOJbI, K UCHOJIB30BAHUIO 3TUX JOCTHXEHUH B APYTHX
HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

OCO3HAaHUEM JIYXOBHBIX IICHHOCTEH POCCHMCKOro Hapojaa; c(hopMHUPOBAaHHOCTHIO HPABCTBEHHOTO
CO3HAHMSI, 3TUYECKOTO TOBEACHUSI, CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUXKECHUN HAyKH U
NEATEILHOCTBIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIAJa B MTOCTPOSHHUE YCTOMYMBOTO Oy AYIIETO.

cTeTnUecKoe BOCIIUTAHME:

3CTETUYECKUM OTHOIIIEHWEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PCIICHUH, pacCYXJICHHH,; BOCIPUUMYHUBOCTBIO K MAaTEMaTHYECKUM acIIeKTaM
Pa3IUYHBIX BUJOB UCKYCCTBA.

dusnueckoe BoCNUTAHHUE:

c(hOPMUPOBAHHOCTBIO YMCHHUSI NMPUMEHSATh MAaTEMaTHYECCKUE 3HAHHWS B HHTEpecax 370pOBOTO U
Oe3omacHOro 0o0Opasza >KM3HHU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE IHTAHHME,
cOQIaHCUPOBAHHBIA PEKHUM 3aHATUH W OTIbIXa, PEryssipHas (u3nyecKkas aKTUBHOCTB); (DU3UYCCKOTO
COBEPIIIEHCTBOBAHUSI, TIPH 3aHITUAX CIOPTUBHO-03/I0POBUTEIBHON AEATEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHMEM IIEHHOCTH TPYJIOJIO0HS; MHTEPECOM K pas3iIn4yHbIM cdepam
PO ECCUOHANBHONW JCATEIBHOCTH, CBSI3aHHBIM C MaTeMaTUKOH W €€ MPUIOKCHUSIMH, YMEHHUEM
COBEpINATh OCO3HAHHBIH BBIOOpP Oymymied mnpodeccMr W peaau30BBIBATH COOCTBEHHBIC KHU3HCHHBIC
IJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa3OBaHHIO M CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEW JKU3HU;, TOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PEIICHUHM NPAKTUUECKUX 3ajad
MaTeMaTUYeCKOW HAIPaBIECHHOCTH.

IK0JIOrHYeCKOE BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO 9KOJIOTUUECKOM KyJbTYPHI, MMOHUMaHUEM BIIUSTHUS
COIMATLHO-3KOHOMHUYECKUX TPOIIECCOB HA COCTOSIHUE TPUPOJHONW M COIUAIIBHOM Cpebl, OCO3ZHAHUEM
I00ABPHOTO XapaKTepa 3KOJIOTMYECKHUX NpoO0JIeM; OpHUCHTAllMeH Ha NPUMEHEHHE MAaTeMaTHYEeCKUX
3HaHUHN JUIS pelIeHUs 3aJad B 00JIACTH OKPYIKAOIICH Cpeibl, MUIAHUPOBAHUS MOCTYIKOB M OIICHKH HX
BO3MO>KHBIX TTOCTIE/ICTBUM JJIs1 OKPY>KAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO TMO3HAHUSA:_

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKH W OOIIECTBEHHOW NPAKTUKH, IMOHUMAaHHEM MAaTeMaTHUYEeCKOM HayKH Kak c(epbl YEIOBEUCCKOM
JIeSITENTbHOCTH, 3TAINOB €€ Pa3BUTHUS W 3HAYUMOCTU JJISl PA3BUTHUS IIUBUIIM3ALNU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKA W MaTeMaTUYEeCKOM KyJIbTYpOM Kak CpEICTBOM IIO3HAHUA MHpPA, TOTOBHOCTBHIO
OCYIIECTBIISATH MMPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIBHOCTh HHANBUAYIHHO U B TPYTIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHHUS TMPOTpaMMbl yueOHOro mpeamera «MareMaTuKay
XapaKTepU3yIOTCSl OBIAJCHUEM YHHUBEPCATbHBIMU HO3ZHABAMETIbHBIMU OeliCMBUAMY, VHUBEPCANbHLIMU
KOMMYHUKAMUBHBIMU OeliCMBUSMU, YHUBEPCANbHLIMU Pe2YISMUSHBIMU OeUCTBUIMU.



1) Vuueepcanvnvie no3nasamenvHwle Oelicmsus, obecneyugarom Gopmuposanue 06a308bix
KOCHUMUBHBIX NPOYECcco8 00y4arouwuxcs (0ceoeHue Memooo8 NO3HAHUS OKpycaowe2o Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayuel).

basoBble Jlornyeckue 1efcTBUA:

BBISBJIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MTPU3HAKU MAaTEMAaTHYCCKUX OOBEKTOB, TTOHITHH,
OTHOIICHUN MEXKIy TOHATUAMU; (HOPMYIHPOBATH OMpPENEICHUS TOHATHH;, YCTaHABIMBAThH
CYIIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS 711 0000IIEHUSI U CPaBHEHUS, KPUTEPHUH
MIPOBOAMMOTO aHAIH3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M TPEOOPa3OBBIBATH CYXKICHUS: YTBEPAUTCIBHBIC |
OTpHUIIaTeNbHbIC, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE;

BBISBJIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TIPOTHUBOpedHs B (akrax,
JMAHHBIX, HAONIOACHUSAX M YTBEPXKICHUAX; IIpeajaraTh KPUTEPUH IS BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JenaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX M HWHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MMPOBOJIUTh CaMOCTOSITEIPHO JIOKA3aTeIbCTBA MATEMATHYECKUX YTBEPKIACHHUH (NIPSMBIE M OT
MIPOTHBHOTO), BBICTPAWBaTh apryMEHTAIUIO, MPUBOJIUTH TPUMEPHl W KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CY>KJCHHS U BHIBOJIBI;

BBIOMpATh COCO0 peIIeHUs y4eOHOH 3amadn (CpaBHHBATh HECKOJIBKO BAapHAHTOB PEIICHUS,
BBIOMpATH HanboJIee MOIXO AN ¢ YYETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTeILCKHE JelCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCJIENOBATEIBCKUI WHCTPYMEHT IO3HAHMS, (HOPMYIMpOBATH
BOIIPOCHI, (PUKCHUPYIOLIKME MPOTUBOpEUYHE, MPOOIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(hopMHPOBATH THIIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3HIINIO, MHEHHE;

IIPOBONTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIIEJOBAHKE 110 YCTAHOBJICHHUIO
O0COOCHHOCTECH MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, IMPOIIECCA, BBIIBICHUIO 3aBHCHMOCTEH
MEX1y 00BbEKTaMH, SIBIICHUSIMH, IPOIICCCAMH;

CaMOCTOSTENLHO (hOPMYIHpOBaTh OOOOLICHHS W BBIBOABI II0 PE3yJIbTaTaM IIPOBEIEHHOTO
HAOJIIOICHHUS, UCCIICIOBAHMSI, OIICHUBAThH JOCTOBEPHOCTD MOJTYUYCHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000IIIeHMI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BHTHE IIPOIECCA, a TAKKE BBHIJIBHMIaTh IPEAIIOIOKEHHS O €r0
pPa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBUIBIIATE IeUIIUTHl MH(DOPMAIUK, JaHHBIX, HEOOXOIMMBIX Ui OTBETAa HAa BOMPOC W IS
pelleHus 3a1a4u;

BBIOMpaTh  WHGOPMANMIO M3  HCTOYHUKOB  Pa3IUYHBIX  THIIOB,  aHAJH3UPOBATbH,
CUCTEeMAaTH3UpPOBaTh M HMHTEPHPETUPOBATH WHGOPMAIMIO pPA3IMYHBIX BUIAOB U (opm
MIpeICTaBICHMUS;

CTPYKTYpHUPOBaTh MHMOPMAIMIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax, WILTIOCTPUPOBATH
rpaduuecku;

OLIEHUBATh HAAEKHOCTH HH(MOPMAIHH IO CAMOCTOSATEIEHO C(HOPMYITUPOBAHHBIM KPUTCPHSIM.

2) VHusepcanvHble KOMMYyHUKamueHwle Oelicmgus, obecneuyugarwom copmMupo8aHHOCHb
COYUABHBIX HABLIKO8 00YYAIOUUXCAL.
Oo0menne:

BOCIIPHHUMATB U ()OPMYJIUPOBATE CYXKJCHHUS B COOTBETCTBHH C YCIOBUSIMH H IEJISIMHU OOIICHHS,
SICHO, TOYHO, T'PAaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHBMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 110 X0y PEUICHUs 3a/1aui, KOMMEHTUPOBATh MOJIYYCHHBIA PE3yiIbTaT;

B XoIe OOCYXXJICHHS 3aJaBaTh BOIPOCHI IO CYIISCTBY OOCYXJTaeMOH TEMBI, ITPOOJIEMBI,
pelraeMoi 3aJlauu, BBICKA3bIBATh HJCH, HAIICJICHHBIC HA IMOWUCK PEIICHHS; COIOCTABISATH CBOH
CYXXJICHHUS C CYXKICHUSMH JIPYTUX YYaCTHHKOB JHayiora, OOHapy>KUBaTh PAa3IMYHE M CXOACTBO
TTO3HIIMK; B KOPPEKTHOU popMme (hopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;
MIPEJICTABIATh PE3yJIbTAThl PEHICHUS 3aJa4yd, OKCICPUMEHTa, HCCJICIOBaHUsA, IPOCKTa,
CaMOCTOSITEIBHO BBIOMpaTh (opMaT BBICTYIUICHHUS C Y4YETOM 3a7a4 MPE3CHTAIMH H
O0COOCHHOCTEH ayJUTOPHH.



CoTpyaHuyecTBO:

e T[IOHMMaTh W HCIOJIb30BaTh TMPEUMYIIECTBA KOMAHIHOWM W WHAWBUAYAJIbHOH pabOThl MpH
pelIcHUMH YYeOHBIX 3ajJad; NPHHUMATh IIeJIb COBMECTHOH JIEATEIbHOCTH, ILJIAHUPOBAaTh
OpraHU3aIMI0 COBMECTHOH pabOThI, pacnpeneisaTh BHIBI pabOT, JTOroBapuUBaThCs, 00CYXIATh
MPOIIECC M pe3yabTaT paboThl; 0000IaTh MHEHHS HECKOJIBKUX JIFOJICH;

® y4YacTBOBaTh B TIpyHmoBEIX (opMax paboTel (00CYyXACHUS, OOMEH MHEHHH, «MO3TOBEIC
IITYPMBD) W WHBIC); BBIMOJIHATH CBOIO YacTh paOOThl U KOOPJAWHHUPOBATH CBOM JICUCTBHS C
JIPYTUMH YJICHAMH KOMAaHJIbI; OILICHMBATh KAadeCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT IIO
KpUTEpHUsIM, CHOPMYJIUPOBAHHBIM YUYACTHUKAMH B3aMMOICHCTBHS.

3) Vuusepcanvhvie pezynsamueHnwvle Oeticmsus, obecneyusarom @GOpMuposarue CMblCl08bIX

VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCTIU.

Camoopranmsanmsi:

® COCTaBJIATH IUIaH, AJITOPUTM PEUIECHHUS 3a/1a4, BEIOMPATH CIIOCO0 pPEIIeHHs C Y4ETOM
HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATh M KOPPEKTUPOBATH
BapUaHTHI PELICHUH ¢ y4€TOM HOBOI MHOpMAIIIH.

CaMOKOHTPOJIb:

e BJAJICTh HABBIKAMHU IO3HABATEIBHON pPEe(ICKCHHM KaK OCO3HAHUS COBEPIIAEMBIX ICUCTBUN U
MBICITUTENIBHBIX ~ TIPOIECCOB, HMX  PE3yJibTaTOB; BIAJETh CIIOCO0AMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS TIpoIiecca U pe3yJibTaTa PEIICHUs MaTeMaTHIeCKON 3a1a4u;

® TPEABUACTH TPYTHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTh TIIPH PEIICHUHM 3a/layd, BHOCUTh
KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAWJICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE PE3yJIbTAaTa LIEIH U YCIOBHUSIM, OOBSCHSITD IPUYUHBI JOCTHKECHUS HITH
HEJOCTHIKCHHSI ~ PE3yJbTaTOB  JACSITEIBbHOCTH, HAaXOIUTh  OMMOKY, JaBaTh  OIICHKY
MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATHI

10-11 KJIACC

OnepupoBarh MOHATHAME: TOYKA, MPSAMasi, TNIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX MPHU PEIICHUH T€OMETPHUSCKUX 3a1ad.

OnepupoBarh MOHATHIMHE: MAPALICITBHOCTD U MEPIICHAUKYIIPHOCTD MPSMBIX U TUIOCKOCTEH.

KnaccudumupoBaTs B3aMMHOE pacIofiOKEHUE MPSIMBIX U TUIOCKOCTEH B POCTPAHCTBE.

OnepupoBarh MOHATUSAMU: IBYTPAHHBIA YTOJI, TPAHH IBYTPAHHOTO YIJIa, peOdpo ABYTpaHHOTO YTIia;
JINHEMHBIN yroj ABYTPAHHOIrO yTJia; rpagyCcHas Mepa IBYTPAHHOIO yrJa.

OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITYKJIBIH MHOTOTPAHHUK, AJIEMEHTHI
MHOTOTPaHHUKA, PABUIBHBI MHOTOTPAaHHHK.

Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHHMKOB (TMUPaMH[IA; TIPU3Ma, MPSIMOYTOJBHBIN
napajiesenuren, Kyo).

KrnaccudumupoBaTe MHOTOTPAaHHUKH, BBIOMpAasi OCHOBAHWS JJIsi KIAacCU(PUKANUU (BBIMYKIBIC U
HEBBIMYKIIbIC MHOTOTPAHHHWKH; TPABWIbHBIE MHOTOTPDAHHUKU, TIPSIMBIE W HAKIOHHBIC IPU3MBEI,
TapasieaenuIe/Ibl ).

OrnepupoBaTh NOHATHSIMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSCHATH MIPUHIIMUITHI TIOCTPOSHUS CEUCHUH, HCITOJIB3YS METOJT CIICIOB.

CTpouTh CEYCHHSI MHOTOTPAHHUKOB METOJIOM CIICJIOB, BBITIONHSTEH (BBIHOCHBIC) TUIOCKHE YEPTEKH
13 PUCYHKOB ITPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXIACHHE TEOMETPUYECCKUX BEIMYMH IO 00paslaM WU aJIropuTMawm,
MIPUMEHSISI U3BECTHBIC aHATMTUYECKUE METOMBI MPU PEIICHUH CTaHIAPTHBIX MATEMaTUYCCKUX 3a7ad Ha
BBIYHCIICHUE PACCTOSHUN MEXy ABYMsI TOYKaMHU, OT TOYKH JIO TIPSIMOU, OT TOUYKH JI0 TUIOCKOCTH, MEXITY
CKPEIIUBAOIIUMHUCS TTPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKIACHHE TEOMETPUYECCKUX BEIMYMH IO 00pasliaM WU aJIropuTMawm,
MIPUMEHSISI U3BECTHBIC aHATMTUYECKUE METOMBI MPU PEIICHUH CTaHIApTHBIX MAaTeMaTUYECKUX 3a7ad Ha



BBIYUCIICHUE YIJIOB MEXAY CKPELIMBAIOMIMMUCS NPSIMBIMH, MEXKIY MPSAMONM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Beruuciasate 00bEMBI M IIIOIMIAMM IMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, NUpaMHUaa) C
MpUMEeHeHHEeM (OpPMyJ; BBIUKCIATH COOTHOIICHHS] MEXIy IUIOMAAIMU TOBEPXHOCTEH, 00BEMaMu
MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUSIMU: CUMMETPHUSL B MPOCTPAHCTBE; LIEHTP, OCb U IJIOCKOCTh CUMMETPHH;
IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBAaTE W HHTEPIPETUPOBATH HWHMOPMALHUIO O TPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MpeACTaBICHHYIO Ha YepTexaxX U PUCYHKaX.

[TpumensTh TeoMeTpudeckue (akThl A PEIICHUsT CTEPEOMETPUUYECKUX 3aad, MPEInoiararoimnx
HECKOJIBKO IIaroB PeLIeHUs, €CIU YCIOBUS IPUMEHEHUS 3a/1aHbl B SBHOU (hopMe.

[IpuMeHATh TpOCTEUIINE MPOTPAMMHBIE CPEJACTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBbI
MIPU PELICHUH CTEPEOMETPUUECKHUX 3a/4au.

[IpuBoauTH TIPUMEPH MAaTEMATHUUECKUX 3aKOHOMEPHOCTEW B MPUPOJAE MU JKU3HU, PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB F€OMETPUH B HCKYCCTBE.

[IpuMeHATh MOy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAJTU3UPOBATh PEaJIbHBIE CUTYAIlMH U IPHUMEHSTh
W3YYCHHBIE TIOHATHS B MPOIECCE IMOMCKA PEIICHUS MaTeMaTHYecKd C(HOpMYIHpPOBAHHOW MPOOIIEMBI,
MOJEJIIMPOBATh pEalbHble CUTyalldd Ha S3bIKE TE€OMETPUM, HCCIEAOBATh MOCTPOCHHBIE MOJIEIH C
MCIOJIb30BAHUEM T'€OMETPHUECKUX MOHSATHA M TeopeM, ammapara anreOpbl; peliaTh MPaKTHYEeCKHe
3a/1auu, CBA3aHHBIE C HAXO0XK/IEHUEM I'€OMETPUUECKUX BEIIMYHUH.

11-12 KJIACC

OnepupoBaTh TMOHATUSAMHU: LUIUHAPUYECKAs TOBEPXHOCTh, O0Opa3ylolue HINHAPUICCKON
MOBEPXHOCTH; LWJIMHIP; KOHHUYECKas MOBEPXHOCTh, OOpa3yrollMe KOHUYECKOW IMOBEPXHOCTH, KOHYC;
chepuueckas MOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI TOMYyUEHUS TEIl BPAIllCHUSI.

KnaccudunupoBats B3auMHOE pacoyiokeHre chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BbICOTA CETMEHTA; IIapOBOM
CJIOM, OCHOBaHME IIAPOBOTO CJIOSA, BHICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnate 00bEMBI M IUIOMIANM TOBEPXHOCTEW TeN BpallleHUs, TE€OMETPHUYECKHX Tel C
pUMEeHEHHEeM (HOpMyII.

OnepupoBarh MOHSATUSMU: MHOTOTPAHHHK, BIUCAHHBIA B chepy U OMUCAHHBIA OKOIO cdepsl;
cdepa, BMcaHHAasi B MHOTOTPAHHUK WITU TEJIO BPAICHHUS.

BbI4rcnsaTs COOTHOLICHHS] MKy TIOMIAASIMH MTOBEPXHOCTEH U 00BEMaMHK MOAO0HBIX TET.

N306paxaTs n3yyaembie GUTYPBI OT PYKHU U C TPUMEHEHHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) TIIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD: BUI CBEPXY,
cOOKy, CHU3Y; CTPOUTH CEUCHUS TeIl BpaIllCHUS.

W3Bnekath, WHTEPNPETHPOBATH M MPeoOpa3oBbIBaTh HWH(MOPMALKUIO O TPOCTPAHCTBEHHBIX
reOMeTpPUUECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekaX U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BhINONMHATE EHCTBUS CIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKCHHs BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHU 00J1a/1al0T.

[TpuMeHsITh MpaBUIIO MapauIeIenune 1a.

OnepupoBarTh MOHATUAMM: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOJIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPa, YIOJd MEXIYy BEKTOPAMH, CKAJIIPHOE MPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOpPOB W MpPOM3BEACHHE BEKTOpPA HA YUCIO, YTOJd MEXKIYy BEKTOPaMH,
CKaJIIpHOE MPOU3BEACHHUE, PACKIIAIbIBATH BEKTOP IO IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.

3agaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPAMUHAT.

[TpumensTh TeoMeTpudeckue (akThl A PEIICHUs CTEPEOMETPUUYECKUX 3aad, MPEeInoiararoinx
HECKOJIBKO IIaroB PeLIeHUs, €CIU YCIOBUS IPUMEHEHUS 3a/1aHbl B SBHOU (hopMe.

Pemate npocreiiiine reoMmeTpuuecKe 3aa4l Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOT'O METO/A.



PemraTte 3amadyn Ha 10Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUM M HAaXOXKICHHE TCOMCTPUICCKHUX
BCJIIMYHH I10 O6p8.3LIElM Wil ajaropurmam, HNpHUMCHAA HU3BCCTHLIC MCTOAbI IIPU PCHICHHMHM CTAHAAPTHBIX
MaTeMaTUYCCKUX 3aJa4.

HpI/IMeH}ITB HpOCTGfII.HHC OporpaMMHBIC CPCACTBA M JJICKTPOHHO-KOMMYHHUKAITMOHHBIC CUCTCMBI
IpHu pCIICHUH CTCPCOMCTPUUICCKHUX 3aaa4.

HpI/IBOI[I/ITB NpUMCPbl MATEMATUYCCKHX 3aKOHOMepHOCTeﬁ B IIpHUPOJAC H XHM3HH, PACIIO3HABATb
MIPOABICHHUEC 3aKOHOB I'COMCTPHUHU B UICKYCCTBC.

HpI/IMeH}ITB IIOJTYYCHHBIC 3HAHUS Ha IMPAKTHUKE: aHAJIM3UPOBATh PCAJIbHBIC CUTYAallMUd U IIPUMCHATH
HU3YUYCHHBIC IIOHATHA B IPOLCCCC ITOMCKA PCIICHHUA MAaTCMAaTHYCCKHU C(l)OpMYHHpOBaHHOﬁ HpOGHCMLI,
MOACINPOBATL PCAJIbHBIC CHTYallMM Ha A3BIKEC TI'COMCTpPHUH, HCCICAOBATL IIOCTPOCHHBLIC MOACIH C
HCIIOJIb30BAHUEM T'COMECTPHYCCKUX MOHATUU U TCOPEM, aIllnapara anre6pbl; peiiatb MPaKTHUYCCKUC
3a1a4i, CBA3aHHBIC C HAXO0XKACHHUCM I'COMCTPUUCCKHUX BCIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

DJIEKTPOHHBIE
(undposbie)
KosnuecTBo yacos oOpa3oBaTe/ibHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM
pecypcsl
n/m | mporpamMmsl
K
Beero OHTPOJIbLHBIE IIpakTyeckue
padoThbI padoThl
1 BBenenue B crepeoMeTpHio 10
5 [Ipsimble ¥ TIOCKOCTH B MPOCTPAHCTBE. 2 1
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepnieH MKy IAPHOCTH NMPSAMBIX U INIOCKOCTEN 12
OBIIEE KOJIMYECTBO YACOB I10 34 1 0
[TPOT'PAMME




11 KITACC

DJIEeKTPOHHBIE
(uudposrbie)
KoanuecTBo yacos oOpa3oBaTe/ibHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM
pecypcsbl
n/m | mporpamMmsl
K I
Beero OHTPOJIbLHBIE PaKTHYeCKHe
padoThI padoThI
1 VYrusl MeXAy NPSAMBIMU U IUIOCKOCTSIMHU 10 1
2 MHOrorpaHHuKu 11 1
3 O0BEMBI MHOTOTPAaHHUKOB 9 1
4 [loBTOpEHME: ceueHus:, pacCTOSHUS U YIJIbl 1
OBIIEE KOJIMYECTBO YACOB I10 34 4 0
I[MPOT'PAMME
12 KIIACC
DJIEeKTPOHHbIE
(uudposbie)
KonunuyectBo yacos o0pa3oBaTe/bHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
pecypcsbl
n/n | mporpamMmbl
K I
Beero OHTPOJIbLHbIE pPaKTH4YeCKHue
padoThI padoThI
1 Tena BpaieHus 12




O06BEMBI TET 5
BekTopbl 1 KOOpAMHATEI B MPOCTPAHCTBE 10
[ToBTOpeHnue, 060061IeHNE, cCUCTeMaTH3aus 7
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




ITIOYPOYHOE INTAHUPOBAHUME

10 KJIACC
Ne KoanuyecTBO 4acoB
Tema ypoka Jomamnee IIpumeyanue
n/n Bceero | [ara usydenus
3a/laHue
Ilnan | dakr
OCHOBHBIE TTOHSITHSA CTCPCOMCTpPHUU: TOUKA, ITPpAMaAsd, INIOCKOCTh, IPOCTPAHCTBO.
1 [TpaBuia U300pakeHNs Ha PUCYHKAX: M300pakeHUs IIIOCKOCTEH, 1
napajuledbHbIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) ITonATHA: mepeceKarouecs MI0CKOCTH, MEPECEKAIOIUECS IPAMas U
IJIOCKOCTh !
3 ITonATHsA: mepeceKaromuecs MI0CKOCTH, MIEPECEKAIOIHUECS IPAMas U
IJIOCKOCTh !
4 3HaKOMCTBO C MHOT'OTpPaHHHKAMU, N300pa)KEHUE MHOTOTPAHHUKOB Ha
PHCYHKaX, Ha IPOEKIMOHHBIX YEPTEKAX !
5 HauanbHble cBeieHNs 0 KyOe U mupaMuie, UX pasBEpTkH u Moaenu. CeyeHus
MHOT'OIPaHHHMKOB !
6 HauanbHble cBefieHus 0 KyOe U nupaMue, UxX pasBEpTkH u Moaenu. CedeHus
MHOT'OI'PaHHHMKOB !
. [TonsTHE 06 aKCMOMATUYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH H CIEICTBHA U3 HUX !
2 [TonsTHE 06 aKCMOMATUYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH H CIEICTBHA U3 HUX !
9 [TonsTHE 06 aKCMOMATUYECKOM IIOCTPOSHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIEICTBHA U3 HUX !
10 [TonsTHE 06 aKCMOMATUYECKOM IIOCTPOSHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH H CIEICTBHA U3 HUX !
1 B3anMHOe pacronokeHne NPSAMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUECS,
napasuleNIbHbIe U CKPEIIMBAIOLIMECS IPAMBIC !
12 [TapannenbHOCTD IPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: Mapaslle/IbHbIC q

IpsAMBIC B ITPOCTPAHCTBE; MApaAJJICJIbHOCTD TpéX MMPpAMBIX




[TapannenbHOCTh NPSIMBIX U INIOCKOCTEHN B pocTpaHcTBe: [lapanneasHocTh

13 MPSAMOM U TUIOCKOCTH !
14 VYTriasl ¢ cOHanpaBIE€HHBIMH CTOPOHAMM 1
15 Yron Mexay npsiMbIMU B MPOCTPAHCTBE 1
16 Yroia Mexay NpsMBIMU B IIPOCTPAHCTBE 1
17 [TapamienbHOCTD IVIOCKOCTEN: MMapajuIesIbHbIE IIOCKOCTH 1
18 CBoiicTBa napayyieIbHBIX TUIOCKOCTEH 1
19 [Ipocreiinne nmpocTpaHCTBEHHbIE PUTYpPbI HA IIIIOCKOCTH: TETpa’p, KyO, i

napasuiesienunes
20 [Toctpoenue ceuenuit 1
21 [Toctpoenue ceuenuit 1
” Kontponbras padota mo teme "IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE.

[TapannenbHOCTh NPSIMBIX U TNIOCKOCTEN" I
” [lepneHIUKyYASIPHOCTH NMPSMOM U TUIOCKOCTH: MEPIIEHIUKYJIISIPHBIE NIPSIMBIE B

MIPOCTPAHCTBE !
24 [IpsiMble napaienbHble U NEPIEHANKYIISIPHBIE K ITTIOCKOCTH |
25 [Ipsimble napasuienpHble U NEPIEHIUKYJIIPHBIE K IITIOCKOCTH |
26 [Ipu3Hak neprneHAUKyJISPHOCTH IPSIMOM U INIOCKOCTH 1
27 [Ipu3Hak nepneHANKYIJISIPHOCTH IPSIMOU U INIOCKOCTH 1
28 Teopema o0 psIMOI EPIIEHINKYIISIPHON INIOCKOCTH 1
29 Teopema 0 mpsAMON NMEPHEHANKYISIPHON TIIOCKOCTH 1
30 Teopema o0 mpsMoON NEPIEHAUKYISIPHON MITOCKOCTH 1
31 IlepnieHIUKyIISIp M HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUNIOCKOCTH,

paccTosiHue OT MPSIMOM A0 MIOCKOCTH !
1 [lepnieHIuKyIIsIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU J0 INIOCKOCTH,

paccTosiHue OT NMPSIMOM A0 MIOCKOCTH !
1 [lepnieHIUKyISIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU J0 INIOCKOCTH,

paccTosiHue OT MPSIMOM A0 MIOCKOCTH !
34 [leprieHaUKyIsp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH J10 IIJIOCKOCTH, 1




| paccTosiHue OT MPSIMOM J0 MIOCKOCTH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

34




11 KITACC

KoaunuyecTBO 4acoB

Ne Tema ypoka Hara Hfomaunee Mpumeuyanue
n/n Bcero 3aJaHue
NPOBe/IeHUs!
MnaH dakr
1 VYTIiBl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U INIOCKOCTBIO 1
2 JIByrpaHHBII yroJ, TUHEHHBIN YToJI JBYTPaHHOIO yIila 1
JByrpaHHbI{ yroJi, TMHEWHBIA YroJl IBYTPaHHOIO yIJja 1
4 IlepneHIMKyYISIPHOCTD MJIOCKOCTEN: PU3HAK MEPIEHANKYIIIPHOCTH ABYX
IJIOCKOCTEMN !
5 IlepneHIMKyISIPHOCTD MJIOCKOCTEN: IPU3HAK NEPIEHANKYIIIPHOCTH ABYX
IIJIOCKOCTEMN !
6 IlepneHIMKYISIPHOCTD MIJIOCKOCTEN: IPU3HAK NEPIEHANKYIIIPHOCTH ABYX
IIJIOCKOCTEMN !
7 Teopema o0 TpEX mEPHEHAUKYIIAPAX 1
Teopema o0 Tpéx nepneHAuKyIsIpax 1
9 Teopema o TpEx nepHEeHAUKYIISIPAx 1
10 KonTponbHas padota no temam "lleprneHauKyIsspHOCTD MPSIMBIX U MJIOCKOCTEN"
1 "YT1Ibl MEXY NPSIMBIMU U TUIOCKOCTSIMU" ! !
1 [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOTOI'PaHHUKA, BBIITYKJIbIE U
HEBBIMYKJIbIE MHOTOI'PaHHUKH; Pa3BEPTKAa MHOIOI'PaHHUKA !
12 [Tpusma: n-yrosibHas nmpu3Ma; TpaHd U OCHOBAHHUS MIPU3MBI; IIpsiMasi U HAKJIOHHAs
IIPU3MbI; OOKOBAsI U MOJIHASL IOBEPXHOCTh IIPU3MBbI !
13 [Tapamrenenunen, NpsAMOYTOJIbHBIN HapajUIeJICIIUIIE] U €ro CBOWCTBA 1
14 [Tupamuna: n-yronbHas nupamuaa, TpaHd 1 OCHOBaHHUE MUPAMMU/IbL; OOKOBAs U
[I0JIHAsl IOBEPXHOCTh MUPAaMU/Ibl; IPABUIIbHAS U YCEUEHHAS TUpaMUIa !
15 [IpaBuiibHBIE MHOTOTPAHHUKHU: MTOHSATHE MPAaBUILHOIO MHOTOTPAaHHUKA;
IpaBWIbHAS IpU3Ma U NpaBUIbHASI MUPAMUA; IPaBUIIbHAS TPEYTOJIbHAS !




NUpaMuJia ¥ MPaBUIbHBIN TETpasap; Kyo

HpeHCTaBHeHI/IC O IMPaBUJIbHBIX MHOT'OI'PAHHUKAX: OKTA2JAP, JOACKASAP U

16 1
UKOCa’Ip.
CuMMeTpust B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEILHO TOUKH, MPSIMO,
17 IJIOCKOCTH. DJIEMEHTBHl CHMMETPUHU B IUPaMUJIax, apauiesienuneax, 1
MIPABIJIHBIX MHOTOTPaHHHKAX
18 Brruucienue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, TUaroHalu, yribl 1
19 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMO IPU3MBI,
IJIOIIA b OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI !
20 [Tnomiaas 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBLHON MHPAMUJIBI,
TeopeMa O IIoU[aau OOKOBOM MOBEPXHOCTH YCEUEHHON MUPaMUIbI !
21 KoHnTtponbHas pabota mo teme "MHoOrorpaHHUKH" 1
22 [Tonsitrie 06 06BEME 1
23 O0béM UpamMuIbI 1
24 O06BEM upamMu B! 1
25 O0bEM nupamMuIbl 1
26 O0BEM TUpamMuIbI 1
27 O0BEM TIPU3MBI 1
28 O06BEM npu3MbI 1
29 O0BEM TPU3MBI 1
30 KonTponbaas pabota mo Teme "OO0bEMBI MHOTOTPaHHUKOB" 1
31 [ToBTOpenue, 0600IIeHNEe cucTeMaTu3alus 3Hanuil. [locTpoenne ceuenuii B
MHOTOTPaHHHUKE !
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AIINS 3HaHUIM. BeIunciaeHne paccTosHuiA:
32 MEXTy IBYMSI TOUKaMH, OT TOYKH JIO0 IPSMOM, OT TOYKH JI0 IJIOCKOCTH, MEKITY 1
CKPEIIMBAOIIUMHUCS MIPSIMBIMU
33 HToroBast KOHTpOJIbHAS paboTa 1
34 [ToBTOpeHue, 0600IIEHNE CUCTEMAaTH3aIUs 3HaHU. BeIuncieHue yrioB: MexmIy 1




CKPEIIMBAIOIIUMHUCA MIPSIMBIMU, MEX]TY MPSAMOU U IIIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB IIO ITIPOIT'PAMME

34

12 KIIACC
KosanuecTBo yacos
Ne
Tema ypoxka Hara Jdomamnee
n/n Bcero Mpumeyanue
NpoBeeHUs! 3a/1aHue
MnaH dakr
1 Cdepa u map: neHTp, paanyc, TMaMeTp; IIOMIaJb MOBEPXHOCTU ChEephl 1
) BsanmMHuoe pacrionoskeHue cepbl U INIOCKOCTH; KacaTelbHas TNIOCKOCTh K
cdepe; momanb chepsl !
3 N3o6paxenue cdepsl, mapa Ha miockoctu. CedeHus mapa 1
4 Hunmuaapudeckas MOBEPXHOCTh, 00pa3yIomye MUIUHIAPUIESCKON MMOBEPXHOCTH,
OChb I.IHJH/IHIIpH‘-IGCKOfI IMOBEPXHOCTHU .
5 Hunmuaap: ocHOBaHUS ¥ OOKOBasi TOBEPXHOCTh, 00pa3yromas U 0Ch; TUIOMAIb
OOKOBOM U MOJIHON OBEPXHOCTH I
N3obpaxkenue mumHApa Ha TuiockocTu. Pa3BépTka nunuuapa. CedeHust
6 LMIMHJIpaA (IUI0CKOCTBIO, apajlieIbHON WM NEPIEHIUKYIISIPHON ocu 1
LHMINH]IpA)
7 Konunueckast noBepXxHOCTh, 00pa3yIoLe KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM MOBEPXHOCTH !
2 Konyc: ocHOBaHHE 1 BepIlMHA, 00pa3yoIas U 0Ch; IIOMab OOKOBOW U !
TMIOJIHOU MOBEPXHOCTU
9 Y cedu€HHBII KOHYC: 00pa3yoIre U BICOTA; OCHOBAHMS U OOKOBasI
IIOBEPXHOCTh !
10 N3o00pakenne KoHyca Ha IMIIOCKOCTH. Pa3BépTka KoHyca. CeueHus KOHyca 1




(TII0CKOCTHIO, TAPAJUIEIEHOW OCHOBAHHIO, U TNIOCKOCTHIO, IPOXOIAIICH Yepe3

BEpIINHY)
11 KomOunanus Ten BpamieHus ¥ MHOTOTPAaHHUKOB 1
12 MHororpaHHHK, ONUCaHHBIN 0K0JI0 chepsl; chepa, BUcaHHAs B {

MHOTOTPaHHUK WX B TEJIO BPALLECHUS
13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA OOBEMOB TEI 1
14 O0béM UIMHIIpa, KOHyCa 1
15 O06BEéM mapa u miomaas cheps 1
16 [Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUST MEX Ty TLIOMIAISIMHI

MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TET !
17 KonTponbHas padbota o Temam "Tena Bpamenus" u "O0beMbl Ten" 1
18 BekTop Ha III0CKOCTH U B MPOCTPAHCTBE 1
19 Cli0’)keHne ¥ BBIYMTaHUE BEKTOPOB 1
20 YMHOXXEHUE BEKTOpa Ha YUCIIO 1
)1 Pa3nosxenune BekTopa 1o TpéM HEKOMILIaHAPHBIM BekTopaMm. [IpaBuio

napasuieNnenumneaa !
22 Pemienue 3amau, cBA3aHHBIX ¢ TPUMEHEHUEM MTPABUJI ICCTBUI C BEKTOpaMu 1
” [IpsiMmoyronbpHas cucTeMa KOOpAUHAT B MPOCcTpaHcTBe. KoopauHaThl BEKTOpA. !

[Ipocreitmune 3agaun B KOOpAUHATaX
24 VYron mexnay Bekropamu. CKaJlsipHOE ITPOU3BEAECHHUE BEKTOPOB 1
25 Brruucnenue yrioB Mexay IpsiMBIMHU U TNIOCKOCTSIMU 1
26 KoopanHaTHO-BEKTOPHBIN METOT TIPH PEIICHUN T€OMETPUUYECKHX 3a/1a4 1
27 Kontponbnas padota nmo Teme "BeKTopsl 1 KOOPAMHATHI B MPOCTPaHCTBE" 1
78 [ToBTOpeHnue, 06061meHne u cucreMatusanus 3Hanuid. OCHOBHBIE (PUTYPBI,

(bakTbl, TEOpEMBI Kypca IIIaHUMETPUN !
29 [ToBTOpeHnue, 06061meHne 1 cucreMaTu3anus 3HaHuid. OCHOBHbIE (PUTYPBI,

(bakTbl, TEOpEMBI Kypca INITaHUMETPUN !
30 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AINA 3HAHUH. 3aa9d TIJIAHUMETPUHU U 1




MCTOABI UX PCIICHUA

HOBTOpeHI/Ie, 0606H_IGHI/IC H CUCTCMaTHu3alusa 3HAHWH. 3az[atn/1 IIaHUMETPUHU U

31 1
METO/IbI UX PEIICHUS
1 [ToBTOpeHME, 0000IIEHNEe U cucTeMaTr3alus 3HaHui. OCHOBHBIC (DUTYPHI, {
(hakThI, TEOPEMBI Kypca CTEpEOMETPUHI
33 HroroBas koHTpobHAs paboTa 1
34 [ToBTOpEeHuEe, 06001IeHNE U cUCTeMaTU3allus 3HAaHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




Bxoanas nqmarnocTuyeckasi padora 10 kiacc.

Yactp 1. 3anuumure oTBET.

2
. Pemnre HepaBeHCTBO 3x +2x—5<0.
o B apudmernueckoii mporpeccun aalignly = — 2, aalignls = 30. Haiinute d.

-3
. Beruucnure 3 .

—18

3 3

. [TepumeTp paBHOCTOPOHHETO TPEYTrOJIbHUKA pABEH 6 3 CM.
Haitgure pagnyc onucaHHON OKPYKHOCTH.
. Haiigure niomans napaiienorpaMmma, y KOTOporo CTOpoHsl 12 cMm. u 5 ¢M, OJJuH U3 YIJIOB
150°.
o 3anumuTe nepuoandeckyo apoos 0,(87) B Buae 0OBIKHOBEHHOU JpOOH.

YacTb 2. 3anuimTe MoJHOE peleHue

. Pemnre cucreMy ypaBHEHUI ix2_3y:9

L4 KaTep Impomies Mo TCUYCHUIO PEKU 3a 4 g Takoe xe pacCToOsIHUEC, KAKOC OH IMPOXOAUT 3a 74
IIPOTHUB TCUYCHMUA. CoOcTBeHHas CKOPOCTB KaTepa 30 kM/u. Ol'[peI[eJ'II/ITe CKOPOCTb TCUCHHS PCKU.

. Bricota AH pomba ABCD nenut cropony CD na otpe3ku DH = 15 u CH = 2. Haiinute
BBICOTY pomOa.

Bapmuanr 2
Yacts 1. 3anummnre oTBeT.
2
. Pemnre HepaBeHCTBO 7x —3x—4>0.
. B apudmernueckoit nporpeccui aalignly =29, d = — 3,5. HaiiguTe aalignl; .
3 -4

. Beruucnuts [2 ’

-15 2

2 2

. IlepumeTp paBHOCTOPOHHETO TPEYTOJIbHHUKA paBeH 12 3 CM.

Haiinure paguyc BIMCAaHHOU OKPYKHOCTH.

J Haiinure miomanp TpeyroibHUKA, Y KOTOPOTO CTOPOHBI 13 ¢cM M 6 CM, a yroim MexIy
Humu 30°.
J 3anumure nepuognyeckyio apods 0,(35) B Buge 0ObIKHOBEHHOH IPOOH.

Yacrs 2. 3anumuTe MoJiHOE pelieHne



. Pemnre cucrem ABHEHHUU | 2
y¥yp lx —3y=-9,

. [TepBas TpybOa mpomyckaeT Ha 4 JUTpa BOJALI B MHUHYTY MeHbIE 4eM BTopas. CKOJIBKO

JUTPOB BOJABI B MHUHYTY IMpOMycKaeT mepBas TpyOa, ecnu Oak oObemom 140 mutpoB OHa

3anoJHAeT Ha 4 MHHYTBI J0JbIIC, YEM BTOpAsd.

. Bricota AH pomba ABCD penut cropony CD nHa otpe3ku DH = 12 u CH = 3. Haiinute

BBICOTY poMOa.
Tabnuua nepeBoga 6ann10B B OTMETKM NO NATUGaNNbHOM WIKane

OueHKa «5» «4» «3» «2»

Konuuecrso 6annos 10-12 9 7-8 6 n meHee




IIpomexyToyHas arTecTanus.
10 xnacc.

2 3
1.Haitnure 3HaueHue BeIpakeHnA3,4-10 +1,8-10 .
2.B ropoae N xkwuset 150 000 sxuteneit. Cpenu vux 15 % nereit u moapoctkoB. Cpean B3pocibix 45 % He

paboTaroT (MIEHCHOHEPHI, CTYACHTHI, TOMOXO3UKH U T.I1.). CKOJIBKO B3pOCIIBIX KUTEJIEeH paboTaeT?

3.HaiiguTe tga,ecancosa= 1 uae

Jﬁ

31'[;21'[}-
2

4.KoB0Ooii /[>koH mormamaer B MyXy Ha CTeHe ¢ BeposITHOCTHIO (0,8, eclii CTpesieT U3 IPUCTPEIISTHHOTO
peBoisibBepa. Ecin J[KOH cTpenseT U3 HENpUCTPEITHHOTO PEBOJIBLBEPA, TO OH MONAJAET B MyXY C
BepositHOCThIO 0,3. Ha ctose nexat 10 peBonbBepoB, U3 HUX TOJIBKO 3 npucTpensuusie. KoBooii [xon
BHUJIUT HA CTEHE MyXY, Hay/lady XBaTaeT IIEPBbIM NIONABUIMICS PEBOJIBBEDP U CTpessieT B MyXy. Haiinure

BEPOATHOCTH TOTO, YTO J[?>KOH MpoMaxHeTcs.

5.B tpeyronsnuke ABC yron C paBeH 900,AB=5,sinA= 7.Haiigure AC.
25

4x—58 9

6.HailinuTte KopeHb ypaBHEHUS le.

7.Ha xnetdaroii Oymare ¢ pazmepoMm 1x1 u3o0paxeH TpeyroiabHUK. HaiinuTe ero miomanas.




8.JlaunbIil y9acTOK BMeeT (GopMy IPSIMOYTOJIbHUKA CO cTopoHamu 25 M 1 30 M. X035uH TUTaHUPYET
OOHECTH €T0 U3rOPOAbI0 U OTTOPOAUTH TAKOH K€ M3TOPOAbI0 KBAJAPATHBIN y4aCTOK CO CTOPOHOM 15 M.

Haiigure cymmapHyo AJIMHY U3rOpOJAH B METPAX.

15™m 25 u

30 m

9.HaiiguTe nomaab NOBEPXHOCTH MTPABIIIBHOM YETHIPEXYTOJIbHON MUPAMU/IBI, CTOPOHBI OCHOBAHMSI KO

TOpPOH paBHBI 6 U BBICOTA paBHa 4.

10.Yroxa A getbsipexyrosibHuka ABCD, BiMcaHHOTO B OKPY>KHOCTb, paBeH 98 . Haiinure yrou c. OTBer

JalTe B rpaaycax.

B C




IIpomexkyTouHasi aTrecTaums.
11 kaacc.

2
1
1.Beraucnure (2324 .

§

1
3.

2.B nome, B koTopoM xuBeT JKens, oquH noabe3a. Ha kaxnom staxe no 12 xBaptup. XKens xuser B

kBaptupe Ne 34. Ha kakom staxe xuset JKens?

3.B knacce 33 yvamuxcs, cpeid HUX J1Ba Apyra - AHapeit 1 Muxaui. Yyamuxcs ciry4aiiHbIM 00pa3om

pa3buBatoT Ha 3 paBHbIE TpymIbl. HaliquTe BEpoSTHOCTH TOTO, 4TO AHApPEH 1 MUXaui OKaXKyTCsl B OJTHOM
rpynmnrme.

4.Peuinte ypaBHEHUS:

A)6

3x—4
=36

b) log_x—log x+log x=5

5.HaiiguTte 3HaueHUE BBIPAKEHUS 70

410g45

6.Halinute KOpeHb ypaBHEHUS [5x526=6.
6



7.HaiinuTe miomaas Tpaneunu, n300pakeHHONW Ha pUCYHKE.

| T TP

(=
8

8.KBapTupa cocTouT U3 ABYX KOMHAT, KyXHHU, KOPUI0pa U caHy3ia (cM. uepTex). KyxHs umeer pazmepsl

4 M x3,5 M, BTOpast KOMHaTa - 4M x3 M, CaHy3€eJ UMeeT pa3mepsl 2 M x 1,5 M, nnuHa kopuaopa 9,5 m.

Haiigure momiaas nepBoil KOMHATHI (B KBaIpaTHBIX METPAX).

3,5 3
1-a 2-51
4| ®yxHA
KOMHAaTa |KoMmHaTa
2le/y KOPHA0D
1,5 9,5

9.B npaBuibHOI TpeyronbHoi nupamuae SABC Touka M- cepenuna pedpa 4B, S— BepinHa. 3BecTHO,
yro BC=3, a uomaas O0KOBOH MOBEpXHOCTH MUpaMubl paBHa 45. Haliaure A

JUTUHY OTpe3ka SM.

10.01pe3ku AC u BD - nuametps! okpysxHocTH ¢ 1ieHTpoM O. Yron ACB pasen ir

Haiinure yron AOD. OTBer paiite B rpagycax.
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