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MOACHUTENBbHAA 3ANMUCKA

Pabou4ast mporpamMma 1o reOMEeTpHUH COCTaBJICHA:

- Ha OCHOBE (pellepajbHOr0 KOMIIOHEHTa rOCyIapCTBEHHOI'O CTaHAapTa CpeJHEro (IOJIHOTo) oOILero
oOpa3oBaHusl,

- IPUMEPHON POTpaMMBbI 110 MaTEMaTUKEe OCHOBHOT'O OOIIEro 00pa3oBaHus,

- aBTOpCcKOM nporpammel «I'eometpus, 10 — 11», aBt. JI.C. ATanacsH u ap.,

C y4eToM TpeOOBaHUI K OCHAIIEHHIO 00pa30BaTENBHOrO MPOLEcca B COOTBETCTBUU C COJEPKAHUEM
HaIOJIHEHUS Y4EOHBIX MTPEIMETOB KOMIIOHEHTA rOCYAapCTBEHHOTO CTaHapTa 001Iero 0Opa3oBaHus.

Hunghopmayuonno-memoouueckan QGpyHKIUs TO3BONSIET BCEM Yy4YacTHUKaM 00pa3oBaTEIbHOTO
mpouecca MOJyYUTh MPEACTAaBICHUE O LENsIX, COAep>KaHUM, 00Iel cTpaTrernu oOydeHHs, BOCIIUTAHUS U
pa3BuTHs yuyamuxcs 11 kiacca cpeacTBaMu JaHHOTO Y4€OHOT O MpeiMeTa.

Opzanuzayuonno-nnanupyrouwias  QyHKIUAS [OpeLycCMaTpUBaeT CTPYKTYpUpPOBaHHE  y4eOHOro
MaTepuala, OnpeaeseHue ero KOJIMYECTBEHHBIX U KaUeCTBEHHBIX XapaKTePUCTHK.

JanHas pabouass mporpaMma, TeM CaMbIM COJCHCTBYET COXPaHEHHIO €IMHOr0 00pa30oBaTEIbHOIO
IPOCTPAHCTBA, HE CKOBBIBAasl TBOPUYECKOW MHUIMATUBBI YUUTENIEH, IPEJOCTABIACT IUPOKUE BO3MOKHOCTH
IUIs peau3alii pa3IMuHbIX TOJX00B K HOCTPOCHUIO yUeOHOTO Kypca.

O0mas xapakTepuCcTHKA y4e0HOr0 nmpeaMeTa
[lpn wm3ydyeHun Kypca MaTeMaTUKH Ha 0a30BOM YPOBHE MPOAOIDKAETCA M MOJy4daeT pa3BUTHE
conepxarenbHass nuHusA: «l'eomempusay. B paMkax yKa3aHHOM COJEpXKATEIBHOM JIMHUU PELIAKOTCS
CJIEYIOIINE 3aJa4H
-N3y4EHHUE CBOICTB MIPOCTPAHCTBEHHBIX TEJ,
- (hopMHUpPOBAHHUE YMEHUS IPUMEHATh NOTY4YE€HHbIC 3HAHUS I PELICHHs] TPAKTUYECKUX 3a/1ay.

Llenu
N3ydyenne MmaTeMaTHKH B CTaplieil IIkoide Ha 0a30BOM YpOBHE HAMpaBiICHO Ha JIOCTHIKEHUE

CIEIYIOIIUX IIEEH:

e ¢dopMupoBaHHe NPpPeICTABJEHUH O MaTeMaTUKEe KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEJICTBE
MOJIETTUPOBAHUS SBICHUH U IPOIECCOB, 00 UACSIX U METOJaX MAaTEMaTHKH;

e pa3BHUTHE JIOTUYECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOT'O BOOOPAKEHUS, AlTOPUTMHUUYECKON KYIBTYpPHI,
KPUTHUYHOCTH MBIIUICHUA Ha YPOBHC, H€O6XOI[I/IMOM JJISA 06Y'-ICHI/IH B BBICHICH INKOJIE IIO
COOTBETCTBYIOIIEH CIENHaNBbHOCTH, B OyaylIel npodeccuoHanbHON AeSITENbHOCTH;

e OBJIaJleHHMe MATeMAaTHYEeCKNMH 3HAHUSMH M YMEHUsIMU, HCOOXOIUMBIMU B TOBCETHEBHOW KH3HH,
JUIST M3y4eHUs] IMIKOJNBHBIX €CTECTBEHHOHAYUYHBIX TUCIUIUIMH Ha 0a30BOM YpOBHE, ISl TMOJYYEHUS
oOpa3oBaHus B 00J1aCTAX, HE TPEOYIOMMX yrayOJeHHON MaTEMAaTUIECKON TTOATOTOBKY;

e BOCINHUTAHHE CPEICTBAMU MATEMATHUKH KYJIbTYPbl JTUYHOCTH: OTHOIICHHUS K MAaTEMAaTHKE KaK YacTH
o0IIeYeNIOBeUeCKON KYNbTYphl: 3HAKOMCTBO C HCTOpUEH pa3BUTHS MAaTEMATHUKH, DBOJIOIUEH
MaAaTEMATUYCCKUX I/Ijlef/'l, IIOHUMAaHHUS 3HAYUMOCTU MATECMATUKU I 06HICCTBCHHOFO mporpecca.

OO0uieyyeOHbIe yMEHUS, HABBIKU H CIIOCOOBI 1eSITeJIbHOCTH

B xome ocBoeHus coaepKaHHMS TEOMETPHUECKOro 00pa3oBaHUS  ydalluecs OBJaJIeBaioT
Pa3HOOOPA3HBIMH CTIOCO0AMU ACSITEIHHOCTH, TPHUOOPETAIOT U COBEPIIICHCTBYIOT OTIBIT:

-IIOCTPOCHMSI U MCCIIEIOBAaHMUSI MAaTEMAaTHUYECKUX MOJEJEH IJIsi ONMUCAHUS U PEUICHMs MPHUKIIATHBIX
3aJ1a4, 3a71a49 U3 CMEKHBIX JUCIUILINH;

-BBINIOJIHEHUSI U CAMOCTOSITEIbHOTO COCTABIICHUSI AJITOPUTMHUECKUX MPEANUCAHUNA U UHCTPYKUUN Ha
MaTeMaTHYEeCKOM MaTepuale;

- BBIIIOJIHEHUS PACUETOB MPAKTUUYECKOTO XapakTepa;

-ACTIOJF30BAHMSI MAaTEeMAaTHYECKUX (DOPMYT M CaMOCTOSITEIBHOTO COCTaBJICHHUS (OPMYyJI Ha OCHOBE
00001IeHUS] YACTHBIX CIIy4aeB U IKCIIEPUMEHTA;

-CaMOCTOATEIBbHOH pabOThl C HCTOYHHUKAMH HH(MOpManuu, OO0OOLIEHUS U CHUCTEeMaTH3aluu
MOJTy4eHHOU MH(OPMAIIUY, HTHTETPUPOBAHUS €€ B IUIHBIHN OIIBIT;



-IIPOBEICHUS JIOKA3aTEIbHBIX PACCYKICHHUM, JIOrMYECKOrO 000CHOBAHMS BEBIBOJIOB, pasnnyeHus
JIOKAa3aHHbIX M HEIOKa3aHHBIX YTBEP)KICHWH, apryMEHTUPOBAHHBIX M 3SMOLIMOHAIBHO YOEIUTEIbHBIX
CYKIICHUH;

-CaMOCTOATEIbHON M KOJUIEKTUBHOM J€ATEIbHOCTH, BKIIOUEHHUS CBOUX PE3YNbTATOB B PE3YJIbTATHI
pa60TBI rpymibl, COOTHCCCHUEC CBOCTO MHCHHUA C MHCHUCM JPYIrux y4aCTHUKOB y‘I€6HOI‘0 KOJJIJICKTHUBA U
MHEHUEM aBTOPUTETHBIX UCTOYHHUKOB.

TPEBOBAHMUS K YPOBHIO IMOAI'OTOBKHA BbIITYCKHUKOB
B pe3ynvmame uzyuenusa zeomempuu Ha 6a3080m yposne Y4eHUK 00NIHCEH

3HATH/TIOHUMATH

3HaYEHUE MATEMATUYECKON HayKH JIJIsl PEIlIeHHUs 3a/1a4, BO3HUKAIONIUX B TEOPUH U MPAKTUKE; IIUPOTY U B TO
e BpeMsi OTPAaHUYEHHOCTh MPUMEHEHUSI MATEMAaTUYECKIUX METOIOB K aHAJIM3Y M MCCIIEI0BAHUIO TTPOLIECCOB U
SIBJICHUH B TIPUPOJIC M OOIIECCTBE;

3HAYCHHUC HpaKTI/IKI/I 158 BOHpOCOB, BO3HUKAKOIINX B CaMOﬁ MaTEMATUuKE s q)OpMI/IpOBaHI/Ifl 158 pa3BI/ITI/I$I
MaTeMaTHYEeCKOM HAyKHU; HCTOPUIO Pa3BUTHUSl TMOHATHUS YKCIA, CO3JaHUS MaTeMaTHYECKOrO aHaiau3a,
BO3HUKHOBCHHUA U paSBI/ITI/ISI FGOMCTpI/II/I;

YHUBEPCAJIbHBIM XapakTep 3aKOHOB JIOTMKHM MAaTEMaTHYECKUX PACCYXKICHHM, MX NMPUMEHHMOCTb BO BCEX
00J1aCTIX YEJIOBECUECKOM JIeATCIIbHOCTH;

yMeTh
pacrio3HaBaTh Ha YEPTEKaX U MOJEIISAX MPOCTPAHCTBEHHBIC (POPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX
OIUCAHUSIMH, H300paKCHUSIMH;
OIMUCHIBATh B3aUMHOE PACIIOJIOKEHHE MPSMBIX M IJIOCKOCTEH B MPOCTPAHCTBE, APSYMEHMUpOSams C80uU
CyaHcOeHUs 06 IMOM PAcnoNONHCeHUU,
aHaJM3UPOBATh B MPOCTEUIIINX CIIyYasX B3aMMHOE PACIOIOKEHHE OOBEKTOB B IPOCTPAHCTBE;
n300pakaTh OCHOBHBIC MHOTOTPAaHHHUKH Y KPYTJIbIE TEJIA; BBITOIHATH YEPTEXKH 110 YCIOBHSM 337134,
cmpoums npocmetiuiue ceveHust Kyoa, npuzmbl, RUPaAmuobL,
pemarh IIaHUMETPHYECKHE U TMPOCTEUIINE CTEPEOMETPUIYECKUE 3a/1aui Ha HaXOXKICHHE IeOMETPUYECKUX
BEJIMYMH (JIJIUH, YTJIOB, IUIoUa1ei, 00beMOB);
UCIIOJIb30BATH MPH PEIICHUH CTEPEOMETPUIECKUX 3a/1a4 TUIAHUMETPUUECKUE (DAKTBhI M METOJIBL;
MPOBOIUTH JIOKA3aTeIIbHBIC PACCYKICHUS B XOJI€ PELICHUS 33/1a4;

HCIO0JIB30BATh NPHOOPEeTEHHbIE 3HAHMS M YMEHHMS B INPAKTHYECKOH JeATeJbHOCTH W

NOBCEIHEBHOM KU3HU JUIA:
UCCIIeIOBaHUs (MOACTUPOBAHNS) HECIOXKHBIX MPAKTUYECKUX CUTYallMid Ha OCHOBE M3YYCHHBIX (OPMYI U
CBOKCTB (uryp;
BBIUMCJIEHUS] 00BbEMOB M ILJIOLIAAEH MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEJ MPU PELIEHUH NMPAKTUYECKUX
3aja4, UCIOJIb3ysl IPH HEOOXOAMMOCTH CIIPAaBOYHHUKH U BBIYMCIUTEIbHBIE YCTPONUCTBA.

B paboueii mporpamme KOJMYECTBO YacoB, OTBOAMMOE Ha wu3yudeHHe reomerpuu B 10 Kjacce

MIOJTHOCTBIO COBIA/IAET C KOJIMYECTBOM YacOB, KOTOPOE MPUBOIUTCS B IPUMEPHOM MpOrpaMMe 110 MpeiMeTy.



CodepoiicaHue mem y4e6HO20 Kypca

Ne /i Tema Conep:xanue
10 KJIACC
[Ipenmet crepeomeTpun. AKCUOMBI cTepeoMeTpun. HekoTopble clieICTBUSL U3 aKCHOM»
OcHosHas yenb — TO3HAKOMHUTH YYAILUXCS C COACPKAHUEM Kypca CTEPEOMETPUU, C OCHOBHBIMHM MOHSATHUSAMH U aKCHUOMaMHU,
MNPUHATBIMU B JAaHHOM KYPCC, BBIBECTU IICPBBIC CJICACTBHUA HN3 AKCHUOM, OaTb IPCACTABICHUC O TCOMCTPUUYCCKHX TCIaX MU HUX
MOBEPXHOCTSAX, 00 N300paKEHNH MPOCTPAHCTBEHHBIX (DUTYp Ha YyepTexke, O MPUKIIATHOM 3HAYCHUH T€OMETPHH.
N3ydeHue ctepeoMeTpun JOMKHO 0a3UpoBaThCA Ha COUETAHUU HATJISAHOCTH M JIOTUYeCKol cTporocT. Onopa Ha HarJsaJHOCTh —
1 HCIIPEMCHHOC YCJIOBUC YCIICIIHOI'O0 YCBOCHHA MaTc€puajia, U B CBA3U C 3TUM HYXKHO YIACIUTH 6OHLH_IO€ BHUMAHHC IIPpABUIIBHOMY

BBenenue-54.

N300pakeHUI0 Ha 4YepTeke MPOCTPaHCTBEHHbIX (uryp. OpHAKO HAarsAHOCTh JOJDKHA OBITH MpOHW3aHa cTporoi jorukoi. Kypc
CTEPEOMETPUH NPEABIBISAET B 3TOM OTHOIIEHHH 0oJjiee BbICOKUE TpeOoBaHMs K yyamuMmcs. B oTinuuune ot Kypca IaHUMETpUH 3/1€Ch yXKe
c camMoro Haydaja (OpMYyJUPYIOTCS AKCHOMBI O B3aHMHOM DACIOJIOXKEHHHM TOYEK, HNPSIMBIX M IUIOCKOCTEM B MPOCTPAHCTBE, U Jajee
M3Y4YE€HHE CBOMCTB B3aMMHOTI'O PACIIONOXKEHUS MPSAMBIX U IJIOCKOCTEN MPOXOAUT Ha OCHOBE 3TUX AKCUOM. TeM camMbIM 3aJ1a€TCsl BBICOKUI
YPOBEHB CTPOTOCTH B JIOTHUECKHUX PACCYKIECHUAX, KOTOPBIN 10JKEH BBIIEP/KUBATHCS HA IPOTSHKEHUN BCETO Kypca.

194.

[TapaynnenbHOCTh NPSIMBIX U INIOCKOCTEN -

[lapannenbHOCTh NPSIMBIX, IPSIMON U IUVIOCKOCTU. B3aumMHOE pacrionokeHue ABYX MPSIMBIX B IIPOCTPAHCTBE. YTOJI MEXIY ABYMS
npsiMbiMu. [lapannensHocTs mockocTei. TeTpasap u mapasienenumne].

OcHosnas yearv — cOPMUPOBATH MPEACTABICHUS YIAITUXCS O BO3MOXKHBIX CIydasX B3aUMHOTO PACIONIOKEHUS JABYX MPSIMBIX B
MPOCTPAaHCTBE (MpSIMBbIE TEPeceKaloTcs, MpsIMble MapaielbHbl, MPSIMbIE CKPEIIMBAIOTCS), MPSAMOM M IJIOCKOCTH (TpsiMasi JIEKUT B
IJIOCKOCTH, MpsiMasi ¥ MJIOCKOCTh MEPECeKaoTCs, MpsMas U MIIOCKOCTh MapajuleNbHbl), U3yYUTh CBOMCTBA M MPHU3HAKU NapauIeIbHOCTH
MPSAMBIX U MIJIOCKOCTEMN.

Oco0eHHOCTh TaHHOTO Kypca COCTOUT B TOM, UTO YK€ B IEPBOM IIaBe BBOASITCS B PACCMOTPEHHE TETPAdP U MapAIIICICIIUIE]] U
yCTaHABIUBAIOTCSA HEKOTOPHIE WX CBOMCTBA. JTO Jae€T BO3MOXKHOCTh OTPa0aThIBaTh MOHATHUS MAPALIEIBHOCTH MPSIMBIX U IJIOCKOCTEH (a
B CJIEIYIOIIEH TJIaBe TAKXKe M MOHSATHUS MEePIEeHANKYISIPHOCTH MPSAMBIX U TUIOCKOCTEH) Ha 3TUX JIBYX BUJaX MHOTOI'PaHHUKOB, UYTO, B CBOIO
ouepeib, CO3JaeT ONPECICHHBIA 3ae K riaBe «MHororpaHHUKW». OTIEIbHBIA MYHKT MOCBSIIECH MOCTPOCHHUIO HA YEPTEKE CEUECHUU
TeTpa’/ipa U napajuiesienuiena, YTo MpeaCTaBIseTCd BaXKHBIM KakK JUIsl PEIICHHUs] TeOMETPHUUECKUX 3ajad, TaK U, BOOOIIE, I Pa3BUTHUS
MIPOCTPAHCTBEHHBIX MPE/ICTABIICHUN yUalUXCSl.

B pamMkax 3To# TeMbI y4yaluecs: 3HaKOMSTCS TAK)Ke € MapajulesIbHbIM TPOCKTUPOBAHUEM U €TI0 CBOMCTBAMH, UCIIONB3YEMBIMHU TTPU
M300paKeHUH MPOCTPAHCTBEHHBIX (PUTYp Ha YepTexke.
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[lepnenquKyIAp-HOCTH
HPSIMBIX U IJIOCKOCTEM -

[IepneHuKyIsIpHOCTH IPSIMOM M IUIOCKOCTU. [leprieHIuKyYsap N HAKIOHHBIE. YTOJI MEXAY NPSIMOU U INIOCKOCTBIO. JIByrpaHHBIN
yroi. IlepneHquKyaspHOCTD IIIOCKOCTEN. Tpexepannbiii y2on. Muozozpannwiii y2on.

OcHoenas yenb — BBECTU TNOHATUS NEPHEHAMKYISIPHOCTH MPSMBIX U IUIOCKOCTEHM, M3YYWUTh NPU3HAKU IMEPHEHIAUKYISIPHOCTH
IPSAMOM U IUIOCKOCTH, JBYX INUIOCKOCTEH, BBECTU OCHOBHBIC METPUYECKUE MOHATHSA: PACCTOSAHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
MEXy MNapajyIebHBIMU IUIOCKOCTSMHU, MEXAY MNapaJyIeIbHBIMM HPSIMOW M IUIOCKOCTBIO, PACCTOSHUE MEXKIY CKPEIIMBAIOIIUMHUCS
NPSAMBIMHM, YIOJd MEXAYy MNpSAMOM H IUIOCKOCTBIO, YIOJl MEXAY JABYMS IUIOCKOCTSMH, H3Yy4YUTh CBOWCTBA IPSMOYTOJIBHOTO
napajuiesIeuneaa.

[loHsiTHE MEPNIEHAUKYIAPHOCTH U OCHOBAaHHBIC Ha HEM METPHUYECKUE MOHATHUS (PACCTOSHUS, YIJIbI) CYIIECTBEHHO PaCIIUpPSIOT
KJIacC CTepEeOMETPUYECKHX 3aJady, MOSBISETCS MHOIO 3ajJad Ha BBIUYMCIIEHUE, HIMPOKO HCMOJB3YIOIIUX W3BECTHBIE (DAKThl U3
IUTAHUMETPHH.

MHororpanHuku-124y.

[lonstne muororpannuka. Ilpusma. Ilupamuaa. IlpaBriibHbIE MHOTOIPAHHUKH.
Ocnoenas yenb — IO3HAKOMUTh YYaIIUXCSl C OCHOBHBIMU BHJIaMU MHOTOTPaHHUKOB (IIpU3Ma, MUpaMUa, yCeUeHHas IUpaMUuIa), C

bopmyoit Ditnepa AJis BBITYKIBIX MHOTOTPAaHHUKOB, C IPABUIBHBIMA MHOTOIPAaHHUKAMH U JIEMEHTAaMHU UX CUMMETPHH.
C nByMs BUJaMU MHOTOIPAaHHUKOB — TETPa’ApOM M MapajUIeNICIUNEOM — ydalllhecs YK€ 3HaKOMbl. Ternepb 3TU NpeACTaBICHUS
pacmupsoTcsa. MHOIOrpaHHUK OIPEAEIAeTC KaK MOBEPXHOCTb, COCTABICHHAs M3 MHOIOYIOJIBHUKOB M OTPaHUYMBAIOIIAS HEKOTOPOE
reOMETPUUECKOE TEJIO (€ro TOKE Ha3bIBaIOT MHOTOTPAaHHUKOM). B CBSI3M ¢ 3TUM yTOUHSETCS caMO HNOHATHE T€OMETPUUYECKOro Tena, IS
Yero BBOJUTCS €LIe pPsJ HOBBIX MOHATHM (TpaHWMYHAs TOYKa (QUIypbl, BHYTPEHHSS TOYKa M T. J.). YCBOGHHE HMX HE SBIsSETCS
00513aTEIHBIM JIJISI BCEX YYaIIUXCsl, MOKHO OTPAaHUYHUTHCS HATJISTHBIM TPEACTABICHUEM O MHOTOT DAaHHUKAX.

Hapsoy c ¢opmynoii Diinepa 6 smom paszoene cooepaircumcs makice 0OuH U3 6apuanmos npocmpancmeenHou meopemut Iugazopa,
CBA3AHHDIL C Mempa’0pom, y KOMopoz2o éce NIO0CKue yeibl npu 0OHOU GepuiuHe — npamele. JJokazamenscmeo OCHOBAHO HA hopmyne
NI0WAOU NPAMOY20NbHOU NPOEKYUU MHO20Y20NbHUKA, KOMOPAs NPe08apumesbHo 8bl800UMCS.

Bektops! B
MIPOCTPAHCTBE-6.

ITonarue BekTopa B mpocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpPA Ha unciao. KomruiaHapHble BEKTOPHI.
OcHoeHas yenb — 3aKpEeNUTh U3BECTHBIE YUAIlUMCS U3 Kypca INIAaHUMETPUN CBEJICHHSI O BEKTOPaxX U AEUCTBUAX HaJ HUMHU, BBECTU
MOHSATUE KOMIUIAHAPHBIX BEKTOPOB B MPOCTPAHCTBE M PACCMOTPETH BOIPOC O PA3I0KEHUH JTIOOOr0 BEKTOpa IO TPEM JaHHBIM
HEKOMIUIAHAPHBIM BEKTOPAM.
OCHOBHBIE ONpENENECHNs, OTHOCAIIMECS K ACUCTBUAM HaJ BEKTOPAMH B IIPOCTPAHCTBE, BBOJATCSA TaK K€, KaK M JJI1 BEKTOPOB Ha
wiockoctu. [ToaToMy M3n0KEHNE ITOM YacTH MaTepHaia sBJISETCs JOCTaTOYHO CxkKaThIM. boree moapoOHO paccMaTpUBarOTCs BOIPOCHI,
XapaKTepHbIE JUIsl BEKTOPOB B POCTPAHCTBE: KOMILIAHAPHOCTh BEKTOPOB, IIPABUIIO MapajlIe/ICIUIE A CI0KEHUS TPEX HEKOMILIAHAPHBIX
BEKTOPOB, PA3JI0KEHUE BEKTOPA 110 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.

[ToBTOpE
Hue- 64.

Pemenue 3amau.




Kaﬂeﬂuapno-TeMaaneCRoe IIAHUPOBAHHE 110 T€OMETPUH - 10 kaace

N T Tun ypoka JesaTenbHOCTh ydalmuxcst Nudopmanmonnoe | Jlom.3amanue | [lata mpoBeneHus
° eMa ypora CONPOBOXKJIECHUE daxt IIman
Beeoenue (axcuomvi cmepeomempuu u ux cieocmeus) - 5 uacos
IIpenmMer crepeoMeTpun. Ypox 3Hast OCHOBHBIC [IOHSTHSI IT1-2, nosr.
1 AKCHOMBI CTEPEOMETPHH. U3Yy4YEHUS CTCpCOMCTPHH, T. KOCUHYCOB
! HOBOTO YMETH pacCrio3HaBaTh Ha YEPTEKAX U
MaTepuaa MOJCIIAX MPOCTPAHCTBEHHBIC @OpMBI.
HexoTopsle cnenctBus u3 Vpok uzydenuss | 3Hast aKCHOMBI CTEPEOMETPHH U I1.1,2, Nel,3,
2. aKCHOM HOBOTO CJICICTBHS U3 aKCUOM, YMETh 10
Matepurana NPUMEHSTh UX TIPU PEUICHUH 3a/1a4.
Pemienue 3agau na Ypok 3Hasg aKCHOMBI CTEPEOMETPHUH U I13
3 MPUMEHEHNUE AKCHUOM KOMIUJIEKCHOTO | CIIEJICTBUS U3 aKCUOM, YMETh Ne6,8
' CTEPEOMETPHUU U UX MIPUMEHEHUS MPUMEHATh UX TP PELICHUH 3a/1a4.
CJIIEACTBHI 3HAHUU
Pemenue 3agau Ha Ypok 3Hasi aKCHOMBI CTEPEOMETPUH U I1.3 Ne 15
4 MIPUMEHEHHUE aKCUOM KOMIUIEKCHOTO | CJIEJICTBUS U3 aKCHOM, YMETh
' CTEPEOMETPHUHU U UX MIPUMEHEHUS MPUMEHATh UX TP PELICHUH 3a/1a4.
CJIIEICTBUN 3HAHUH
Pemenue 3amau Ha Ypok 3Hasi aKCMOMBI CTEPEOMETPHUH U Ilo 3anucu
5 MIPUMEHEHHUE aKCUOM KOHTpOJIA CJIEICTBUS U3 aKCUOM, YMETh
' CTEPEOMETPUHU U UX 3HaHUI NPUMEHSAThH UX MPU PEIICHUH 3a]a4.
CJIEICTBUI
1. ITapanneabHOCTH NPSAMBIX H IIOCKOCTeH - 19 yacoB
Ilapannenvrnocms npamwix, npamou u I0OCKOCmu - 5 uacoe
[TapannensHble IpsMbIEC B Ypok 3Has onpeeseHue napaieIbHbIX 114
IIPOCTPAHCTBE. H3y4YEeHUs MPSIMBIX B IPOCTPAHCTBE, YMETh Ne 16,89
6. [lapannenbHOCTH TpEX HOBOT'O aQHAJM3UPOBATH B MIPOCTEUIIINX
MPSIMBIX. Marepuaia CIIy4asiX B3aMMHOE PacIlOJIOKEHHE

IMPAMBIX B IIPOCTPAHCTBE,




WCIIOJIb3YS OTpesiesieHne
MapaijiesIbHbIX HPSIMbIX
[TapannenpHOCTb NpIMON U | YPOK 3Has onpeeeHue napalieIbHbIX I14-5
IIJIOCKOCTH. N3y4YEeHUs MPSIMBIX B IPOCTPAHCTBE, YMETh Ne 18(0),
HOBOTO aHAJIU3UPOBATH B MPOCTEUIINX 21,88
7. MaTtepuaia CIIy4asiX B3aMMHOE PacIiOJIOKEHNE
IPSIMBIX B IPOCTPAHCTBE,
UCIOJIb3Ys ONpeNieIeHNe
MapaijIesIbHbIX MPSAMBIX
Pemrenue 3ana4 Ha KomOunupoBa | 3HaTh: MpU3HAK MApaUIEIbHOCTH I16 Ne23,
napajuiebHOCTh NPSAMOM U | HHBIA ypOK HPSMOM U TIIOCKOCTH, X CBOMCTBA. 25,27
8. IJI0CKOCTH YMeTh: OnuChIBaTh B3aUMHOE
pacIonoKeHue MpsiMon U
IJIOCKOCTHU B IIPOCTPAHCTBE
Pemenue 3agau Ha Ypok 3Has onpeaeseHue NapalyieIbHbIX IT. 6 30,31
MapaljIeIbHOCTh NMPSIMOM U | KOMIUIEKCHOTO | IPSIMBIX B IPOCTPAHCTBE, JIEMMY O
IJIOCKOCTH IIPUMEHEHHUS NIEPECEUEHUH TNIOCKOCTH ABYMS
9. 3HaHUM napajieIbHbIMU IPSMBIMH,
OIpeJIeIeHUe MapajuiesIbHbIX
MIPSIMOM M TUIOCKOCTH, YMETh
IPUMEHATDH UX NP PEIICHUHN 3a]1a4
Pemenue 3agau Ha Ypok 3Has onpeaeseHue NapayieIbHbIX I14-6, No
MapajuIeIbHOCTh PSIMOM M | 3aKPEIUICHUST | TIPSMBIX B IPOCTPAHCTBE, JIEMMY O 90,91,
TUIOCKOCTH 3HaHUH U NepecevYeHU  MIOCKOCTU ABYMSI 92,93
10. YMEHUH HapaijIeJIbHBIMU NIPSIMBIMH,
OIIpEJICIICHUE TapajlIENbHbIX
NPSAMOU U TUIOCKOCTH, YMETh
MPUMEHSTh UX MPHU PELICHUH 3314
Bszaummnoe pacnonoocenue npsamolx 6 npocmparncmee. Yeon mexncoy 08ymsa npamvimu - 5 4acoe
CkpemuBaromuecs npsiMeie. | KomOunupoBa | 3Has onpeneneHue U Npu3HaK 179
11. HHBIN ypOK CKPEIIMBAIOIINXCS NPSMBIX B Ne 46,97
IPOCTPAHCTBE,




YMETH pacCliO3HaBaTh HA YCPTECIKAX
Y MOJZETISIX CKPEIIUBAIOIINECS
npsimele. VIMeTh npencraBieHue 0o
yIJIax MEeXAY MepeceKaroIuMHUCS,
napauieIbHBIMU 1
CKPEIINBAIOIIUMHUCS TPSIMBIMH B

IPOCTPAHCTBE
Vel ¢ conanpasieHHpiMA | KomOuHUpOBa | 3Has onpejiereHue U Mpu3HaK I1.8,9 Ne
CTOPOHAaMHU. YTOJI MEXIY HHBIN ypOK CKPEIINBAIOIINXCS MPSMBIX B 46,97

12 TIPSIMBIMH MIPOCTPAHCTBE,

' yriia MeXIy OpSIMbIMU, YMETh
pelaTh 3aJja4i Ha HaX0XKJICHHE
yTi1a MeXy IPSIMbIMH.
Pewenue 3agau o reme KomOunupoBa | 3Has onpeneneHue U NpU3HaK [1.4-9, Ne
«[TapannenbHOCTh MPSAMOM | HHBIN YPOK CKPEIIUBAIOIINUXCS MPSMBIX B 43,47
13 U TUIOCKOCTH» IPOCTPAHCTBE,
' yria MeXIy OpsIMbIMHU, YMETh
pemaTh 3a/1a4i Ha HaX0XJICHNE
yTi1a MeXy IPSIMbIMH.
Pemrenne 3anau o reme Komb6unmupoBa | 3Has onpeneieHue U MpU3HaK [1.4-9, Ne
«[TapannenbHOCTb MPSAMON | HHBIM YPOK CKPEILIUBAIOIINXCA NPSAMBIX B 44,47
14 U TUIOCKOCTH IIPOCTPAHCTBE,
' yriia MeXJy NpSIMbIMU, YMETb
pelaTh 3a1a4y Ha HaX0XKJIEHUE
yIi1a MeXy IPSIMbBIMH.
Konrtposbnas padora Nel KonTpons Pewenue 3amad o teme IToBTOpPUTSH 1.

15. Ha TeMy «[lapamienbHOCTh | 3HAHUU 1-9
MPSIMOM U TUIOCKOCTH»

Ilapannenvrnocms niockocmeti -2 uaca
AHanu3 KOHTPOJIBHOU Ypok 3Has1, ONpeiesICeHNE, IPU3HAK 1o

16. pabotsl. [lapannensHeie U3Y4EHHUS NapaJljIeIbHOCTH MJIOCKOCTEH, Ne 51, 52, 53
iockoctu. [Ipuznak HOBOT'O napajieNbHbIX MJIOCKOCTEH, YMETh




MapayieIbHOCTH JBYX MaTtepuana pemaTh 3a/1a4y Ha J0Ka3aTeIbCTBO
mockocTeit. CBolcTBa MapAJIIETBHOCTH IIOCKOCTEN C
NapaljIeNIbHbIX IUIOCKOCTEM. MIOMOLIBIO IIPU3HAKA
NapaJuIeIbBHOCTH III0CKOCTEN
[lapautenpHble INIOCKOCTU. | YPOK 3Has onpeJieNieHue, IpU3HaK IT 11 Ne 57,
[Ipu3Hak napauaeabHOCTH HA3y4ECHUS [1apajuIeIbBHOCTH TUIOCKOCTEH, 61
17. JBYX IIOCKOCTEH. HOBOTO NapaJlIeNIbHBIX IUIOCKOCTEM, yMETh
CpolicTBa napasuIeIbHbIX Marepuaa BBINOJIHATH YEPTEXK 110 YCIOBHUIO
TIIOCKOCTEH. 3aJa4m.
Tempasop u napannenenuneo - 7 4acog
Terpasap. KomOunupoBa | 3Has 37€MEHTHI TETPadpa, YMETh: I112-13, Ne
[lapannenenunen. HHBINA ypOK pacno3HaBaTh Ha 4yepTexax U 71,81
CaoiicTBa rpaHeil u MOJIENIAX TETPadAp U N300pakaTh
18 JuaroHajien Ha IUIOCKOCTH
' napajuieJenunesa. 3Hast 3JIEMEHTHI MapajliesenuIea,
CBOICTBA MPOTHUBOMNOJIOKHBIX
rpaHeld U JuaroHajien
napajulelienunea,
Terpasp. KomOunupoBa | 3Has 37€MEHTHI TETPadpa, YMETh: 1o 3anucu
[Napamtenenumnen. HHBIN YpOK pacmo3HaBaTh Ha YepTEkKax U
CaoiicTBa rpaneit u MOJICJISIX TETPadIp U U300paXkaTh
19 yaroHaneu Ha INIOCKOCTH
' napajuiesenunesa. 3Hast 3JIEMEHTBHI MapajliesenuIea,
CBOICTBA MPOTHUBOIOJIOKHBIX
rpaHe U JuaroHajen
napajuleienunena,
3agaun Ha MMOCTPOCHUE Ypok YMETh CTPOUTH CEUECHUE 3ajauu Ha
CCYCHHUN. KOMIUIEKCHOTO | INIOCKOCTBIO, apajlIeIbHON IIOCTPOEHHUE
20 IIPUMECHEHHUS IpaHsAM NapajiesIeuIeaa,
' 3HAHUU TETPa’pa; CTPOUTH IAArOHAJIbHbBIE

CCUYCHHUA B MapaJlICIICIUIICIC,
TCTpasdApC; CCUCHUS IINIOCKOCTBIO,




MPOXOASAIICH uepe3 pedpo u
BEPIINHY MapajuIeIeuIe a

3aiauu Ha MOCTPOCHUE Ypoxk YMETb CTPOUTH CEUCHUE 3amaun Ha
CEUYCHHI. KOMIUIEKCHOTO | ITOCKOCTBIO, MAPAJIIIETbHON MOCTPOECHUE
MIPUMEHEHUS rpaHsM Napajuiesienunenaa,
21 3HAaHUH TETPa3/pa; CTPOUTH IUArOHAJIbHbBIE
' CEYEHUs B Mapasvieenumese,
TETPad/Ipe; CEYEHUS MIIOCKOCTHIO,
MPOXOASAIICH uepe3 pedpo u
BEPILMHY Napaijiesenumeaa
3auer no rnase | KonTponb YMETb CTPOUTH CEUCHUE He 3agano
«[TapanyienbHOCTh IPSAMBIX | 3HAHUI IUTOCKOCTBIO0, MAPAJIIETbHON
U TUIOCKOCTEM» IpaHsaM Napajiesienunenaa,
27 TeTpa’Apa; CTPOUTH JUATOHAJIbHbIE
' CEYEHHUS B MapauieNenumnene,
TETPadIpe; CEYCHHUsI IIIOCKOCTHIO,
MPOXOASAIICH uepe3 pedpo u
BEpILUHY Napajliesienuneaa
Pemenue 3agau no reme Ypok YMETh CTPOUTH CEUCHUE o 3anucu
«[TapamienbHOCTh [MOBTOPEHUS IUTOCKOCTBIO, MAPAJIIETbHON
IJIOCKOCTEH, TeTpasp, IpaHsM Napajiesienunenaa,
93 napasieNenumne TETpa’Apa; CTPOUTH TUATOHAJIbHBIE
' CEYEHHUS B Mapauiesenumnene,
TETPa’pe; CEYEHUS MIIOCKOCTHIO,
MPOXOASAIICH uepe3 pedpo u
BEpPILUHY Napajljiesienuneaa
Kontponbnas padota Ne2 Ypok Pemenue 3agau no reme [ToBTOPUTS 11.
24, «[TapanmenpHOCTD KOHTPOJIS 10-14
IIJIOCKOCTEN 3HAHUN
2. IlepneHAMKYJISIPHOCTH NPSAMBIX U IJIOCKOCTEH - 20 yacoB
Ilepnenouxynaprocms npAMol u nIOCKOCmu - 6 4acos
25. [lepnienaukynsipHble VYpoxk 3Hast onpeJieieHue I115-16 Ne




MpsIMbIE€ B IPOCTPAHCTBE.

[TapamtenpHble npsMbIe,
MEPIECHIUKYIAPHBIE K
IUIOCKOCTH.

U3Y4YEeHUS
HOBOT'O
Marepuaia

MEPHEeHIUKYIISPHBIX IPSIMBIX B
MIPOCTPAHCTBE, NMPSIMOH,
MEPIEHAUKYISIPHOM TIIIOCKOCTH;
JI0Ka3aTeIbCTBO U (POPMYIUPOBKHU
TEOpPEM, B KOTOPBIX
YCTaHABIIMBAETCS CBA3b MEKIY
apajuIeIbHOCTBIO MPSAMBIX U UX
NEPHEHIUKYIIIPHOCTBIO K
IJIOCKOCTH, YMETh Pacro3HaBaTh
Ha MOJEJSAX NEPIEeHIUKYIISIPHbIE
IIPsIMBIE B IIPOCTPAHCTBE;
UCIIOJIb30BaTh MPU PEILICHUU
CTEPEOMETPUUYECKUX 3a/1a4
teopemy [Iudaropa.

118, 121

26.

[Ipu3Hax
NEPIEHIUKYIIIPHOCTH
IIPSIMON U TUIOCKOCTH

Ypok
U3Yy4EHUS
HOBOTO
Martepuasna

3Hasl, MpU3HaK
NEPIEHAUKYIIPHOCTH IPSIMOM U
IUIOCKOCTH, YMETh JIOKa3bIBaTh U
IPUMEHSATH [IPU PELICHUH 3a7a4
MIPHU3HAK MTEPIICHANKYISIPHOCTH
IPSIMOM K IUNIOCKOCTH
napa’suienorpaMmma, pomoa,
KBaJpara.

I117-18
Ne 134

27.

Teopema o nipsimoit,
NEPIEHIUKYJIIPHOU K
IJIOCKOCTH

Kom6unmMpoBa
HHBIN YPOK

3Hasi, TeOpeMy O CYIIECTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOIA,
NEPIeHIUKYISIPHON K TUIOCKOCTH,
YMETh MIPUMEHSTH €€ K PEIICHUIO
3aau.

I117-18, Ne
134

28.

Pemrenue 3agay Ha
MEePIEeHIUKYIIPHOCTD
IIPSIMOM U TNIOCKOCTH

Ypok
3aKpeIUIeHUs
3HAHUU U
yMEHUN

3Has, onpeeeHue
MEPIEHIUKYIISIPHOCTH ABYX
HPSIMBIX K TPEThEU NPSMOH,
NIPSIMOH, MEPIIEHIAUKYIIAPHOU K

ITo 3amucu




Pemenne 3amau Ha Ypok IIJIOCKOCTH, MPU3HAK [lo 3anmcu
29 MePIEHIUKYISIPHOCTD KOMIUIEKCHOTO | MIEPIICHIUKYISIPHOCTH NMPSMOU U
' MPSIMOM M TNIOCKOCTH MIPUMEHEHUS IJIOCKOCTH, TEOPEMY O
3HAHUU CYIIIECTBOBAHUU U €IMHCTBEHHOCTH
Pemenne 3amaq Ha Ypok NpsIMO, MEPIIEHIUKYISIPHOM K Ilo 3ammcu
30 MEePHEHIUKYISIPHOCTD 3aKpeTuIeHUs IIJIOCKOCTH, YMETh IPUMEHSTH UX
' MPSIMOM M TIOCKOCTHU 3HaHUU U IIpH pELICHUH 3a/1a4.
YMEHHI
Ilepnenoukynap u Hak1OHHble. Ye0on mexcoy npamou u nI0CKoCmyio - 6 4acos
PaccTosiHue OT TOUKH 110 KomOunmpoBa | Mmes npencraBieHre 0 HAKJIOHHOM I119
I0CKoCcTH. Teopema o Tpex | HHbIA YPOK Y €€ MPOEKUUHU Ha IUIOCKOCTh, 3Hast Neo 138
MepHEHIUKYIISIpax TEOpEMY O MPSAMOHU,
NEePHEHANKYIAPHOHN K IIIIOCKOCTH,
31. YMETb ONPEJENATh PACCTOSHUE OT
TOYKH JI0 TIJIOCKOCTH, PACCTOSTHUS
MEXITY CKPEIIUBAIOITUMUCS
MPSIMBIMHU.
Yroa Mexay npsaMon u KomOunupoBa | 3Has onpeneneHue yriia Mexay 1120
IIJIOCKOCTBIO. HHBIN YpOK IPSIMOM U INIOCKOCTBIO, YMETh Nel48,164
32. pemaTh 3a7a4i Ha HaXO0XKJICHHE
yIJia MeXAY NPAMOil U
IJIOCKOCTBIO.
Pemenue 3agau Ha Ypok YMeTh pemarth 3a1a4uu, TpeOyroIme I121, Nel64,
MIPUMEHEHHUE TEOPEMBI O KOMIUIEKCHOTO | MTOCTPOCHUS OJHOTO WU 165
TpeX MEepIeHIUKYIsIpax, Ha | IPUMEHEHUs HECKOJIbKUX BCTIOMOTATEIbHBIX
33 YIoJI MEXKIY MPSAMOU 1 3HAHUN IJJTAHUMETPUYECKUX YEPTEKEN;
' IIJIOCKOCTBIO CTPOUTDH BEPHBIE YEPTEKHU U
000CHOBBIBATh MPUMEHEHHUE
TEOPETUUECKOr0 MaTepuasa u3
TUIAHUMETPUHU U CTEPEOMETPHH.
34. Pemienue 3agad Ha Ypok YMeTh pemath 3a1a4u, TpeOyroIue Ne 199, 204,




MIPUMEHEHHE TEOPEMBI O 3aKpeIuIeHus] | TIOCTPOCHUS OJTHOTO WIIH 206
TpeX NEepNeHIuKysApax, Ha | 3HaHUU U HECKOJIBKUX BCTIOMOTaTENbHbBIX
YTOJI MEXIY IPSIMOU U yMEHUI IJIAHUMETPUYECKUX YEPTEIKEH;
IJIOCKOCTBIO CTPOUTH BEpHBIE UEPTEKH U
000CHOBBIBAaTh NPUMEHEHUE
TEOPETUYECKOI0 MaTepHaa U3
IUIAHUMETPUU U CTEPEOMETPUHU.
Pemenue 3amau Ha Ypok YMeTb pemaTh 3a7a4u, TpeOyoIme I119-21,
IIPUMEHEHHE TEOPEMBI O 3aKpeIUIeHUs MIOCTPOEHHUSI OJJTHOTO WIIU Ne160,205
TpeX NEepNeHuKysipax, Ha | 3HaHUU U HECKOJIBKUX BCTIOMOTaTEIbHbBIX
35 YTOJI MEXKIY IPSIMOU U yMEHUI IJIAHUMETPUYECKUX YEPTEKEH;
' IJIOCKOCTBIO CTPOUTH BEPHBIE YEPTEKH U
000CHOBBIBAaTh NPUMEHEHUE
TEOPETUYECKOr0 MaTepuasa u3
IJIAHUMETPUU U CTEPEOMETPHUH.
JlaGopaTopHo- Ypok CdopmupoBaTh KOHCTPYKTHUBHBII I119-21
MpakTHyeckas pabora 1o 3aKpeIUICHUs HAaBBIK HaXO0XICHHUS yIriia MEXIy Ne202, 207
teMe: «llepnennuxyisap u 3HaHUHU U MPSIMOM U TUIOCKOCTBIO;
36. HAKJIOHHBIE. YTOJ MEXIY YMEHUH paccTOSHUA OT TOYKH J10 IPSMOM.
IIPSIMON U TUIOCKOCTBIO» Hayuntb 000CHOBBIBATH UJIH
OIIPOBEPraTh BbIABUTaEMbIE
MIPEITIOJIOKEHHUS.
Jlsyepannwiii yeon. Ilepnenoukynapuocms niockocmetl - 8 4acoé
JIByrpaHHBIN yroOJIL. Ypok 3Has OIpeNIEIEHUE U IIPU3HAK [122-23 Ne
37 IIpusnak U3Y4EHHUS NEPHEHIUKYJIIPHOCTH ABYX 174,175
' NEPIEHIUKYJIIPHOCTH ABYX | HOBOI'O IUIOCKOCTEM, YMETb CTPOUTH
IJTIOCKOCTEM. Marepuaia JIMHEWHBIN YyroJl JBYIrpaHHOIO yrjia
JIByrpaHHbIi yroJi. KomOunupoBa | 3Has onpeeneHue U NIpu3HaK [lo 3anucu
38 ITpuznak HHBIN YPOK NEePIEHANKYISIPHOCTH ABYX
' NEePIEeHAUKYJIIPHOCTH JBYX IUIOCKOCTEH, yMETh CTPOUTh
IIJIOCKOCTEM. JIMHENHBIN Yrojl JBYIPAHHOIO YIJIa
39. [IpssmoyronbHbIN Komb6unupoBa | 3Has onpeneneHue 1124




nmapajuICJICIuIica

HHBIN YpOK

MPSIMOYTOJIBHOTO
napaiesienumneaa, Kyoa, CBoicTBa
MPSIMOYTOJIBHOTO
napajuiesienunea, Kyoa, yMeThb
IPUMEHSTH CBOMCTBA
MIPSMOYTOJIBHOTO
napauiesieine/1a mpu
HaXO0XXJCHHUU €T0 JuaroHajei.

Ne 187

40.

[IpssMmoyronbHBIN
HapaIesICuIe

KomOunnposa
HHBIN YpOK

3Hast onpeJieieHne
MPSIMOYTOJIBHOT'O
napa’suiesenunesa, Kyoa, CBoucTBa
IPSIMOYTOJIBHOTO
napajenenunena, Kyoa, ymeTb
IIPUMEHATH CBOWCTBA
MPSIMOYTOJIBHOT'O
napajulenenumneia npu
HaXO0XJICHNU €T0 IHaroHajei.

Tlo 3amucu

41.

Pemenune 3anau no remne
«/IByrpaHHsIii yro.
[lepneHAUKYIAPHOCTD
IUIOCKOCTEN»

Ypok
00001eHus
3HAHUM U
YMEHHI

3Has onpeieieHne Kyoa,
napaiesienuneaa, yMeTb HaXOdUTh
JUaroHab Ky0a, yroil Mexmy
JIMarOHAJIbIO Ky0a U TJI0OCKOCTHIO
OJIHOM U3 €ro rpaHel; HaXOAUTh
U3MEPEHHUS IIPAMOYTOJIBHOTO
napaiesienuneaa, yroil Mexy
TPaHbIO U JUArOHAJIbHBIM
CEYCHUEM MIPSAMOYTOJILHOTO
napaJsuienenuresna, kyoa

IloaroroButn
s K 3a4eTy

42.

3auer o riase |l
«IleprieHIUKYIIPHOCTH
MPSIMBIX U IIJIOCKOCTEN»

Ypok
KOHTPOJISt
3HAHUN

3Has omnpeneneHue Kyoa,
napauiesienue/ia, yMeTb HaXOANUTh
JMaroHaib Ky0a, yroj Mexiy
JMarOHAJIBIO Ky0a ¥ IMIIOCKOCTHIO
OJTHOM M3 ero rpaHeil; HAXOAUTh

ITo 3anucu




W3MEpEeHUs IPSIMOYTOJILHOTO
HapaJijIeJICUIeaa, yrojl MexXIy
I'PaHbIO U JUaroHaJIbHbIM
CEYEHHUEM IIPSIMOYTOJIBHOTO
napajenenunena, kyoa

IloaroroBka K KOHTPOJILHOU | YPOK 3Has ornpeeneHue Kyoa, 1o 3anucu
pabote 3aKpeIUIEHUs] | NapaulesIeNuIe1a, yMEeTh HaXOAUTh
3HaHUH U JMaroHajab Ky0a, yroyi Mexay
YMEHHH JMaroHalbio Ky0a U MI0CKOCTHIO
43 OJIHOM U3 €ro TpaHel; HaXOAUTh
' U3MEPEHHS PSMOYTOJIBHOTO
napajuleNIenuIe1a, yroia MexKIy
I'PaHbIO M JUAroHaIbHbIM
CEYEHHUEM IPSIMOYTOJILHOTO
napaiesienumnea, kyoa
Kontponbnas padora Ne3 Ypok YMeTh HaXO0AUTh HAKJIOHHYIO WUJIU He 3agano
«[lepneHaUKyISIPHOCTH KOHTPOJISt €€ MPOEKIHI0, UCTIOIb3YS
MPSIMBIX U IIJIOCKOCTEN» 3HaHUU COOTHOLLIEHUS B IPSMOYTOJIbLHOM
44 TPEYTOJIbHUKE; HAXOAUTH yroJl
' MEXY IHaroHaJbI0
IPSIMOYTOJIBHOTO
napaJiyieyenuIena 1 OJHON U3 ero
rpaHei
3. MHororpanHukH - 12 yacos
Honamue munozoepannuxa. Ilpuzma -4 waca
[loHsiTHE MHOTOIpAHHUKA. Ypok Nwmes npencrasienue o I125-27
45 [Ipu3ma, momans H3y4YeHUs MHOT'OI'PaHHUKE, 3HATh 2JIEMEHTHI Ne220, 295
' MIOBEPXHOCTHU IIpHU3Ma HOBOT'O MHOT'OI'paHHHKA: BEPIIUHBI, pedpa,
MaTepuaa I'paHH.
[lonsiTHE MHOTOIPAHHUKA. Ypok Nwmes npencraBieHue 0 IpU3sMe Kak 1127 Ne 224,
46. IIpusma, ninomanpb U3Y4EHHUS 0 MIPOCTPAHCTBEHHOM (uUrype, 3Has 229
MOBEPXHOCTHU MpU3Ma HOBOT'O (dbopmyiTy IIIOMAAN TOTHON




Mmarepuaia

MMOBEPXHOCTHU MPSIMON MIPU3MBI,
YMETb U300pakaTh MPU3MY,
BBINOJIHSTD YEPTEXKHU 110 YCIOBHIO
3a/1a4yM, peliaTh 3aJa491 Ha
HaXO0XJICHUE TUIOIIa I OOKOBOI U
MOJTHON TOBEPXHOCTEU MPU3MBI .

[lonsiTHE MHOTOIpAHHUKA. KomOunupoBa | 3Has onpeneneHue MpaBUIbHOM Ne 227,238
Ipu3ma, miomans HHBIN YPOK MIPU3MBI, YMETh U300paxarthb
MOBEPXHOCTHU IpU3Ma MPaBWJIbHYIO IPU3MY Ha YepTekax,
47. CTPOMUTH €€ CEUCHUE; HAXOAUTh
MOJIHYIO ¥ OOKOBYIO MIOBEPXHOCTH
[IPaBUJIBHOU N-yrOJIBHOU MIPU3MBI
npu n=3,4,6
[lonsiTHEe MHOTOrpaHHUKA. Ypok 3Has onpeIeIeHUEe IPaBUIIbHON 1o 3anucu
[pusma, momanp 3aKpeIUIeHUs IPU3MBI, YMETh U300paxathb
IIOBEPXHOCTH MpHU3Ma 3HaHUH U NPaBUIbHYIO IPU3MY Ha YepTEexKax,
48. YMEHHH CTPOUTDH €€ CEYEHHE; HaXOUTh
MOJTHYIO 1 OOKOBYIO TIOBEPXHOCTH
IIPaBUIILHOM N-yrOJIbHOU PU3MBI
pu n=3,4,6
Iupamuoa - 5 uacoes
[Tupamupa. [IpaBunbHas Ypok 3Has onpeeeHre MupaMuIbl, €€ I128
npamMua. Y CeueHHast H3y4YEeHUs 3JIEMEHTOB, YMETh U300paxxaThb Ne239, 243
nupamuja. Ilnomans HOBOT'O NUpaMHly Ha 4yepTexax; CTPOUTh
49 MIOBEPXHOCTU TUPAMHUIBI Martepuaia CEYEHHE IIJIOCKOCTBIO,
' napajuIeIbHOM OCHOBAHHUIO U
ceueHue, Ipoxoasuiee. Yepes
BEpILMHY U AaroHajlb OCHOBAaHHUS
HUPAMUJIBL..
[Tupamupga. [paBunbpHas KomOunmpoBa | 3Hast popMyIibl TUI0maau OOKOBOM I129 Ne 260,
50. nupamua. YceueHHast HHBIN ypOK Y TIOJTHOW NOBEPXHOCTU MUPAMU/IBL, 263

nupamuza. [nomanp

YMETb HAXOJUTh IUIOLIAb




MMOBEPXHOCTHU IMUPaAMUJIbL

MIOBEPXHOCTHU IMUpaMUBbI,
OCHOBAaHHUE KOTOPOH -
paBHOOEIPEHHBIN WIIN
IPSIMOYTOJIBHBIN TPEYTOJIbHUK

[Mupamuna. IlpaBunbHas Komb6unmupoBa | 3Hast onpeneieHue npaBUIbHON 1o 3anucu
nupaMua. Y cedeHHas HHBIN YPOK MUPaMUIbI, YMETh peIIaTh 3a1a4u
51. nupamuaa. [lnomans Ha HaxXOXKJIeHue anodembl
MMOBEPXHOCTH MTUPAMUJIBI O6oxoBOTO pedpa, TIoaIn
OCHOBAHWS IPAaBUIIBHON MTUPaMUIBI
[Inpamupa. [IpaBunbHas KoMOunmpoBa | 3Hast SJI€MEHTHI TUPAMUIIBI, BHJIbI 1130, Ne 269
59 nupamuga. Y ceueHHast HHBIA YPOK MUpaMuzl, yMETb HMCIHOJIB30BATH MPU
. mupamia, Thomans pellieHuH 3aa4 MIaHUMETPUYECKUE
OBEPXHOCTH TUPAMH/IBL (baxTel MpaBWILHOM MHUPaMUJIBI
[Tupamupa. [TpaBunbHas Ypok [128-30 Ne
53 nupamua. YceueHHast 3aKperieHus 313, 314
' nupamua. Ihiomans 3HaHUH U
MOBEPXHOCTU TTHUPaAMHU/IBI YMEHUU
IIpasunvHvle mHoz2oepannuku - 4 yaca
Cummetpus B KombunupoBa | MIMeTs npeacraBieHue o I131-33
npoctpanctse. [lonarue HHBIH ypOK MPaBHJIbHBIX MHOTOTpaHHUKAX
54, MIPaBUIILHOTO (TeTpasap, Ky0, OKTadIp,
MHOTOTPaHHHUKA, SJIEMEHTHI JI0JIEKadIp, UKOCAdIP)
CUMMETPUHU NPABUIIBHBIX
MHOTOTPaHHUKOB
Cummerpust B KomOunupoBa | 3Has BUIBI CHMMETPHH B Io 3amucu
npoctpanctse. [lonstue HHBIH YPOK MIPOCTPAHCTBE, YMETh OIPENEIATh
55 MIPaBUJIBHOTO HEHTPbl CHMMETPHUH, OCH
' MHOTOTpPaHHUKA, 3JIEMEHTBI CUMMETPHUH, TUIOCKOCTH
CUMMETPHHU TPABUITBHBIX CUMMETpPHH JIUISl KyOa u
MHOTOT'PaHHUKOB napaJjuiesnenumneaa
56 Cummetpus B Kom6unupoBa | 3Hast BUIbI CHMMETPHH B I131-33, Ne
' npoctpaHcTe. [loHsTHE HHBIN YPOK IPOCTPAHCTBE, YMETh OMNPEICIATh 283, 285, 286




MIPaBUIILHOTO
MHOT'OTPaHHUKA, 3JIEMEHTBI
CUMMETPHUU IIPaBUIIBHBIX

HEHTPBI CAMMETPHHU, OCH
CUMMETPHH, TUIOCKOCTH
CUMMETpPHH JJIs KyOa u

MHOTOTPaHHUKOB napasuienenumne1a
KonTponbhas padora Ne4 VYpoxk YMeTh CTPOUTDH CEUEHMSI IPU3MBI, I1. 25-33
«MHOTOTpaHHUKNY KOHTPOJIS MUPaMUJIBI ITIOCKOCTHIO,

3HAHUU napayieIbHOM rpaHy, HaXOAUTh
YMEHHI 3JIEMEHTHI MPABUIILHON N-YTOJIBHOMN

o7. nupamubl (N=3,4); HAXOIUTH

miona b 60KOBON MOBEPXHOCTH
MUPAMHUIBI, TPU3MbI OCHOBAHHUS
KOTOPBIX —paBHOOEIPEHHBIN WK
IPSIMOYTOJIBHBIN TPEYTrOIbHUK

4. BexTops!l B IpocTpaHcTBe - 6 yaca

Ilonsamue eexmopa 6 npocmpancmee - I uac
[TonsiTue BekTOpA. Ypoxk 3Has ompeeieHne BEeKTopa B I134-35
PaBeHCTBO BEKTOPOB. HU3YYCHUS MIPOCTPAHCTBE, €T0 JJIMHBI, YMETh Ne 320,

58 HOBOTO Ha MOJIEJIH MapajuieienuIe/a 321(6)

' MaTepuaa HaXOJIUTh COHAMPABIICHBIE,
MIPOTHBOIOJIOKHO HAIIPABICHHbIE,
paBHBIE BEKTOPHI

Cnooicenue u sbiuumanue 6eKmopos. Ymuoowcenue eekmopa na 4ucio -2 yaca
CroxeHne 1 BbIYUTaHUE KomOunmpoBa | 3Has nmpaBuiia CJI0KESHUS U 1136, 37 Ne
BeKkTOpoB. Cymma HHBIN YPOK BBIYMTAHUS BEKTOPOB, YMETh 340,

59. HECKOJIbKMX BEKTOPOB. HAXOJIUTh CYMMY M Pa3HOCTb 346
YMHOKEHHE BEKTOpa Ha BEKTOp C IMOMOIIIBIO MTPaBUIIA
YHCIIO TPEYTroJIbHUKA U MHOTOYTOJIbHUKA
CrnosxeHue v BBIYUTAHUE KomOunupoBa | 3Has onpezeneHre yYMHOXKESHUS 1137-38
BeKkTOpoB. Cymma HHBIH YPOK BEKTOpa Ha YHCII0, YMETh Ne 357,

60. HECKOJIbKMX BEKTOPOB. BBIPAKATh OJWH U3 KOJUTMHEAPHBIX 358 (B,r,0)

YMHOKEHHE BEKTOpa Ha
YHUCIIO0

BEKTOPOB 4Yepe3 APYro, yMeTh Ha
MOJIEJIH MapajlIeenuIesa




HaXOJUTh KOMIIJIAHAPHBIC BEKTOPHI.

Komnnanapnwie eexmopeut - 3 yaca

KommianapHbie BEKTOPBI. Komb6unupoBa | 3Hast nmpaBuiio napajuieienunena, 1140, Ne 353,
[IpaBuio mapaienenunena. | HHbI ypok YMETh BBIIOJHATD CI0KEHUE TPeX 366
61. PaznoxeHue BekTopa 1o HEKOMILJIAaHAPHBIX BEKTOPOB C
TpPEeM HEKOMILJIAaHAPHBIM HOMOIILBIO TIPaBUIIA
BEKTOpaM napaJuienenumneaa
KomnnanapHbie BEKTOPBI. KomOunupoBa | 3Has npaBuiio napajuieienumnena, Ilo 3anucu
[IpaBuno napaiienenunena. | HHbI ypok YMETb BBINOJHATH CI0XKEHUE TpeX
62. Paznoxenue BexTopa 1o HEKOMILJIAaHAPHBIX BEKTOPOB C
TpEeM HEKOMITJIAHAPHBIM TIOMOIIIBIO TIPaBUIIA
BEKTOpam napa’suiesenumnesia
Pemenue 3agad o teme Ypok 3Has TeopeMy O pa3I0KEeHUU I141 Neo 368,
«BeKTOpbI B TPOCTPAHCTBE» | 3aKpEIUICHUST | JII0OOOT0 BEKTOpa 110 TPEM 369
63 3HaHUH U HEKOMITJIAHAPHBIM BEKTOpPaM,
' yMEHHUit YMETh BBIMIOJHATH Pa3JI0KEHUE
BEKTOpa IO TPEM
HEKOMILJIAHAPHBIM BEKTOPAM.
Konrtponbnas padora Ne5 Ypoxk YMeTh Ha MOZEIIAX I 34-41
«BeKTophl B IPOCTPAaHCTBE» | KOHTPOJIS napasuiesenunesia 1 TpeyrojabHon
3HaHUH MIPU3MBI HaXOIHUTh
yMEHUN COHAIIPABJICHHBIE,
MIPOTUBOIOJIOKHO HAIIPABICHHbIE,
64 paBHbIE BEKTOPBI; HA MOJEIIAX
' napasiesorpaMMa, TpeyrojibHuKa
BBIPA)KaTh BEKTOP Yepe3 JBa
3aJJaHHBIX BEKTOPA; Ha MOJEIN
TeTpa’ipa, napaujienenunena
packiIaabpIBaTh BEKTOP MO TPEM
HEKOMIUTAHApHBIM BEKTOpaM
IHoBTOpeHnue - 4 yaca
65. Hrtorosoe nmoBropeHue Ypok Ypok MOBTOpEHHS U o 3anucu




Kypca reometpun 10 kimacca

MOBTOPEHUS U
CHCTEMAaTH3aIl
WY 3HAaHUM U
YMEHHI

CHUCTEMAaTH3aluu 3HAaHUM U YMEHUHN

Hrtorosoe nmoropeHue
Kypca reomerpun 10 kiacca

Ypok
TIOBTOPCHHA U

Ypok nOBTOpEHHUS U
CUCTEMAaTHU3alUU 3HAHUA U YMEHUN

I1o 3amucu

66. CHCTeMaTH3all
WU 3HAHUM 1
YMEHUH

67 - 68 | Pe3epBHOE Bpems
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3. Coopnuk "IIporpammsl 1151 00111€00pa30BaTEIIBHBIX MIKOJ, TUMHA3UH, TuIieeB: Maremaruka. 5-11 ki.”/
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