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AareOpa u HavaJsa anaaun3a 10 kiaacc
Ilnanupyembie pe3yjbTaThl Kypca
Ilpeomemmnuwie pe3yrvmamol:
3HaTH/MIOHUMATH:

e 3HAYCHHE MAaTEMATHUYECKOM HAYKH JIJIs PEIICHUs 3a71a4, BO3HUKAIOIIUX B
TEOPUH U TIPAKTHUKE; ITUPOTY U OTPAHUYECHHOCTh TPUMEHEHUS
MaTeMaTUYECKUX METOJIOB K aHAJIN3y U UCCIIEOBAHUIO IIPOILIECCOB U
SIBJICHUH B MPUPOJIC U OOIIECTBE;

o 3HAYCHME MPAKTUKU U BOMPOCOB, BO3HUKAIOIIMX B CAMOM MaTeMaTuKe, JIJIs
dbopMHUpOBaHUS U PA3BUTHS MATEMATUUYECKON HAYKH; UCTOPHUIO PA3BUTHS
MOHSTHUS YKCIIa, CO3JaHUsI MATEMAaTUYECKOTO aHAJN3a;

e MIACH PACHINPCHUA YNCIOBBIX MHOKCCTB KakK criocoba IMOCTPOCHHUA HOBOT'O
MATEMATHUYCCKOT'O allllapaTa JJId PCIICHUA IIPAKTHYCCKUX 3a1a4 U
BHYTPCHHHUX 3a/la4 MATCMATHUKH,

e 3HAYCHHUE MJCH, METOJIOB M PE3YJIbTATOB aIreOPhl 1 MATEMATHUECKOTO
aHaju3a JJis MOCTPOCHUS MOJIEJIel pealbHbIX MPOIECCOB U CUTYAIIHA;

e YHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKHA MATEMATUYECKUX PACCYKICHHUM,
WX IPUMEHUMOCTD B PA3JIUYHBIX 00JIACTSIX YETIOBEUECKOU JIeSITENbHOCTH;

e BEPOSTHOCTHBIX XapaKTep Pa3IMIHBIX MMPOIIECCOB M 3aKOHOMEPHOCTEH
OKPY’KaIOILEr0 MHUpA.

YMmerh

¢ OIEPUPOBATH MOHITUSMH: KOHEYHOE MHOKECTBO, AJIEMEHT MHOXECTBA,
MOJIMHOKECTBO, TIepeceueHre U 00beJMHEHNE MHOKECTB, YUCIIOBBIC
MHOKECTBA Ha KOOPJAMHATHOUN MPsIMOM, OTPE30K, MHTEPBAJI, TOJTYUHTEPBAI,
MIPOMEKYTOK C BBIKOJIOTOM TOYKOM, rpaduuecKoe MpeICTaBICHUE MHOKECTB
Ha KOOPAMHATHOM IJIOCKOCTH;

e ONEPUPOBATH MOHATUSMHU: YTBEPKACHHUE, OTPULIAHUE YTBEPKICHHUS,
VCTUHHBIE U JIO)KHBIE YTBEPKJEHUS, TPUUHUHA, CIEACTBUE, YACTHBIN ClTydaid
OOLIEro yTBEPKAEHUS, KOHTPIPUMED;

e IIPOBCPATH MPHUHAAIICIKHOCTD 3JICMCHTA MHOJKCCTBY,

e HaAXOJUTh MEepeceueHUe U 00bETUHEHUE MHOXECTB, B TOM YHCJIC
MpECTaBJICHHBIX TpaUeCK HA YUCIIOBOM MPSMON U Ha KOOPJUHATHOU
IIJIOCKOCTH;

e CTPOMUTH HA YHUCJIOBOM HpﬂMOﬁ IIOAMHOZKECTBO YU CIIOBOT'O MHOZKCCTBA,
3aJaHHOC HpOCTCfIHIHMH YCIIOBUAMM,

e Ppacmo3HaBaTh JIOKHBIC YTBEPKICHUS, OMUOKH B PACCYKICHUIX, B TOM
YHUCIIE C UCITOJIB30BAHUEM KOHTPIIPUMEPOB;



IPOBOANTD JOKA3aTENIbHbIE PACCYKACHUS ISl 000CHOBAHUSI HICTUHHOCTH
YTBEPKICHNH;

BBITIOJHATH apu(METHUECKUE IEHCTBUS C LIETBIMUA U PALMOHAIBHBIMU
YHUCIIAMU;

BBITIOJTHSITH HECJIOXKHBIE TPEOOPa30BaHUS YUCIOBBIX BBIPAXKECHUH,
COZIepKAIUX CTETICHU YHCEe, JIMOO KOPHH U3 YHUCEII, JINOO JToTaprudMbI
YHUCen,

CpaBHUBATH PATMOHAJIBLHBIC YHUCJIA MCIKIAY CO60ﬁ;

OILICHMBATh U CPABHUBATH C PAIIMOHATIBLHBIMHU YUCIAMU 3HAUCHUS LIEITBIX
CTETEHEH Ynces, KOpHEeW HaTypallbHOM CTENEHU U3 YUCE, JorapupmMoB
YHCEJI B MPOCTHIX CIIydasiX;

I/I306pa)KaTI) TOYKaMH Ha YHUCJIOBOM HpSIMOI‘/’I LCJIbIC U pAllMOHAJIBHBIC YHCJIA,

n300paxkaTb TOUKaMH Ha YMCIOBOW MPSIMOM LEJIbIE CTETIEHU YHCEN, KOPHU
HATypaJIbHOM CTENEHH U3 YHCEJl, JIOrapu(Mbl YUCEN B MPOCTHIX CIyYasx;

BBITIOJIHATH HECIIOKHBIE TPE0OPa30BaHUs LEIBbIX U APOOHO-PAIMOHAIBHBIX
OYKBEHHBIX BBIPAXKEHUI;

BBIPAXKaTh B MPOCTEUIINX CIy4YasX U3 PABEHCTBA OJIHY IEPEMEHHYIO Yepe3
JpyTHUeE;

BBIYHCIIATH B POCTBIX CIIyYasX 3HAUEHHS YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUI, OCYILIECTBIISII HEOOXOAMMBIE MOACTAHOBKU U IPEOOPa30BaHUS;

OLICHUBATh 3HAKU CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHI€HCA KOHKPETHBIX
YTJIOB;

BBITIOJIHATH apu(METUUECKHE ICUCTBUS, COYETas! YCTHHIE U MUChbMEHHBIC
MIPUEMBI, TPUMEHSIS IIPU HEOOXOIMMOCTH BBIYUCIUTEIbHBIE YCTPOUCTBA,

MOJIb30BAThCS OLEHKON M MPUKUKOW MPU MPAKTUYECKUX PACUETaX;

IPOBOAUTH IO U3BECTHBIM (hOPMYJIaM U IpaBHUiiaM IpeoOpa3oBaHus
OYKBEHHBIX BBIPKEHHM, BKIIOYAIOLIUX CTEIIEHU, KOPHH, JIOTapu(MbI U
TPUTOHOMETPUUECKUE PYHKIIUU;

M300pakaTh CXEMAaTUYECKU yTOJ1, BEIMYMHA KOTOPOTO BhIPAJKEHA B
rpajgycax Wiu paguaHax;

UCITI0JIB30BATh NIPU PEUICHUU 3a]a4 TA0JIUYHbIEC 3HAYEHUS
TPUTOHOMETPUUECKUX (PYHKIUH YTJIOB;

BBITIOJTHATH IIEPEBOJT BEJMYMHBI YIJIa U3 PaJHaHHOW MEPHI B TPAJAYCHYIO U
o0OpaTHO;

pemaTh palMoHaIbHbIC, TOKA3aTebHbIE U JIOTapu(MUUecKiue YpaBHCHUS U
HEPABEHCTBA, MIPOCTEHIINE UPPALIMOHAIBHBIE K TPUTOHOMETPUUECKHE
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI;



e HCIIOJIB30BAaTh METOJbI PEIICHUS YPABHEHUI: IIPUBEIECHUE K BULY
«TPOU3BEICHNUE PABHO HYJIIO» WJIM «YACTHOE PABHO HYJIIO)», 3aMEHA
IIEPEMEHHBIX;

e HCIIOJH30BATh TPAPUIECCKUN METOI JIsl MPUOIMKEHHOTO PEIICHUS
YPAaBHEHUI U HEPABEHCTB;

o U300paxaTh Ha TPUTOHOMETPUUYECKOMN OKPY>KHOCTH MHOKECTBO PEIICHU
IIPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM;

e ONEPUPOBATH MOHATHAMH: 3aBUCUIMOCTb BETHYWH, (PYHKIIHSI, apTyMEHT U
3HaYeHNe PyHKIMH, 00IaCTh OTPEICIICHUS U MHOXKECTBO 3HAUCHUH
dbyHKIMH, Tpa@uK 3aBUCUMOCTH, Tpaduk QyHKIIUH, HYIU (YHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHNE Ha YHUCIIOBOM MPOMEKYTKE,
yOBIBaHUE HA YMCIIOBOM MPOMEKYTKE, HANOOJIBIIICe 1 HANMCHBIIICE
3Ha4YeHHe (PYHKIIMU HA YUCIIOBOM MPOMEXKYTKE, TIepuoandecKas QyHKIHS,
MIEPHUO/T, YeTHAS ¥ HeUeTHasT (QYHKIINH,

e ONEPUPOBATH MOHATUSAMHU: JIOTapu(MHUUECKas U MOKa3aTeabHas (yHKIIUH,;

o OTpEACNATh 3HaYCHUE (PYHKIINU MO 3HAUCHUIO apTyMEHTa MPH Pa3INIHbIX
criocobax 3aaaHus QyHKUINH;

o CTPOUTH rpaMKU U3yUYECHHBIX PYHKIUH;

¢ ONUCHIBATh MO rpauKy U B MPOCTEUILIUX CIydasiX 1o (opMyJie MOBEICHUE U
CBOMCTBa (DYHKIIMI, HAXOIUTH 10 TpaduKy PyHKIIMU HAMOOJIBIINE U
HAaMMEHBIIINE 3HAYCHUS;

e CTPOUTH ICKU3 rpaduka QyHKIINH, YIOBICTBOPSIONICH TPUBEIECHHOMY
Ha0Opy YCIOBUH (MPOMEXKYTKH BO3pacTaHus/yObIBaHUs, 3HAaUCHUE (PYHKITUU
B 33JIaHHON TOYKE, TOYKH IKCTPEMYMOB, ACUMITOTHI, HYJIM (DYHKITUHU U T.1I.);

e pElaTh YpaBHEHHUsI, IPOCTEUIIINE CUCTEMbI YPABHEHUH, UCIIOJIb3Ysl CBOMCTBA
byHKIMNA U UX TpaduKOB.

Conep:xanue Kypca.
1. O0wee coaep:xxaHue nNpeaMera
Aure0pa 1 HayaJIa aHAJIN3A
[ToBTOpEHME.

Pemenne 3a1a4 ¢ UCIONB30BaHUEM CBOVMCTB YMCE U CUCTEM CUUCIICHHS,
JIEIMMOCTH, JOJIEN U 4acTeW, MPOLIEHTOB, MOyJIeH uncen. Pemenue 3agay ¢
UCII0JIb30BAaHUEM CBOMCTB CTENEHEN U KOPHEI, MHOIOUYJIEHOB, MPEe0Opa30BaAHMIA
MHOTOYJICHOB U APOOHO-PAllMOHATIBHBIX BBIPAKEHU.

Pemrenne 3a1a4 ¢ UCIIONB30BAHUEM I'PAYCHOM MEpPHI yIJa.

Pemenue 3aa4y Ha IBMKEHHE U COBMECTHYIO Pa0OTy C MIOMOIIBIO TUHEHHBIX U
KBaJIpaTHBIX YPABHEHUM U UX CUCTEM. Pelienre 3a1a4 ¢ MOMOIIBIO YHCIOBBIX
HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOW MEPEMEHHOM, C TPUMEHEHUEM
N300PKEHUSI YUCTOBBIX TPOMEKYTKOB.



Pemenue 3a1a4 ¢ UCMOIB30BAHUEM YMCTIOBBIX (YHKUIUNA U UX TpadUKOB.
Hcnonp3oBanne CBONCTB U TpahMKOB TMHEHHBIX M KBAIPATUIHBIX (PYHKITUH,

00paTHOM MPOIOPLHOHATEHOCTH U QyHKIMU Y ~ Vx . I'padmueckoe pemieHue
YPAaBHEHUI U HEPABEHCTB.

Tpuronomerpuueckasi OKpyKHOCTb, paouanuas mepa yaina. CUHyC, KOCUHYC,
TaHT€HC, KOMAaH2eHC POU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPUUECKOE
TOXCCTBO U CJICACTBUS M3 HEr0. 3HAUYCHUsI TPUTOHOMETPUUIECKUX (PYHKIIUM JJIs1

0,—, —,—,
yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (  © 4 3 2 pan). @opmynsl croxcenus
MPU2OHOMEMPUYECKUX PYHKYUL, PopMmyibl npusedenus, hopmyibl 080UHO2O
apeymenma..
Hymu GyHKIUHM, MPOMEXYTKH 3HAaKOTIOCTOSTHCTBA, MOHOTOHHOCTh. HanboubItiee n
HauMcHbIIIee 3HaueHue Gpynknuu. [lepuoanueckue GyHKIUH. YeTHOCTD U
HedeTHOCTs PyHKUuMiL. TpuroHoMerpuueckue Gpyuxmuyn ¥ = 05Xy =sinX, y =igx
. @ynxyus ¥ =X CpoiicTBa u rpaduKy TPUrOHOMETPUYECKUX (PYHKIIUIA.

APKKOCHHYC, apKCUHYC, apKTaHT'€HC Yucna. Apkkomanzenc yucaa. lIpocreiimme
TPUTOHOMETPUYECKHUE YPaBHEHHUsI. PellleHne TPUrOHOMETPUUECKUX YPABHEHUM.

Obpamuvie mpueconomempuuecKkue QyHKyuu, ux ceovicmaa u epaguxu. Pewenue
NPOCMEUUX MPUSOHOMEMPUUECKUX HEPABEHCME.

CreneHb ¢ AeHCTBUTENBHBIM NTOKA3aTEIEM, CBOKCTBA cTeneHu. [Ipocrelinime
MoKa3aTelIbHbIe YpaBHEHHS U HepaBeHCTBa. [loka3zarenbHas QyHKIMS U ee
CBOICTBa U TpaduK.

Jlorapudwm yucna, ceorictsa norapudma. Jlecstuunsiii jorapudm. Yucno e.
Hamypanvnwiii n1ocapughm. llpeoOpazoBanue gorapupmMudecKux BbIpaKeHU.
Jlorapudmuueckue ypaBHeHuUs1 1 HepaBeHCTBa. Jlorapupmuyeckas QyHKIMS U ee
CBOICTBA U TpaduK.

CreneHnHast yHKIUS U ee CBOMCTBa U rpaduk. MppanuoHaibHble ypaBHEHUS.
Bzaumno oopamusie pynkyuu. I paguxu e3aumno obpamuvlx hynKyuil.

1. TemaTuuyeckoe MJIAHUPOBAHME.

(102 4.)
Ne pa3nena HaumenoBanmue KoaunuecTBo
pa3jaesioB 4acoB
1 [ToBTOpEHUE 4
2 JleicTBUTENbHBIC 10
qucia
Crenennast pyHKIus 9
[ToxkazarenpHas 11




byHKIHS

) Jlorapudmuyeckas 19
byHKIUSA

6 TpuroHomeTpuyecKue 18
dbopmyIibl

7 TpuronoMmerpruueckue) 22
ypaBHEHUS

8 [ToBTOpEeHue Kypca 9
anareOpsl U HAYaI
MaTEeMaTHYECKOTO
aHanu3a 10 kiacca

UTOrIO: 102

TPEBOBAHMHS K YPOBHIO ITIOJAT'OTOBKH BBIITYCKHUKOB
B pe3yabrare HM3ydyeHHMs MaTeMATHKH Ha 0a30BOM YPOBHEe Y4YEHHK

TOJIZKEH
3HATH/TIOHUMATH
. BBITIOJIHATh apu(MeTHyecKue ISHCTBHS, cOYeTash YCTHbIE M IHUCbMEHHBIC

IIPUEMBI, TIPUMEHEHNE BBIYMCIUTENIBHBIX YCTPOMCTB; HAXOJIWUTh 3HAYCHMS KOPHS
HaTypaJbHOM CTEINEHU, CTENEeHH C palUMOHAIBHBIM IOKa3areieM, Jjorapudpma,
UCIIOJIb3Ysl TP HEOOXOJMMOCTU BBIYUCIMTENIbHBIE YCTPOMCTBA; IMOJb30BATHCS
OLICHKOW W NMPUKUIKOU MPU MPAKTUYECKUX PACUETaX;
. IPOBOJUTh MO U3BECTHBIM (OpMyJlaM M IpaBUjaM MpeoOpa3oBaHUs
OYKBEHHBIX BBIPOKEHHI, BKIIOYAIONIMX CTENEHU, paJuKalibl, JOorapupmMbsl H
TPUTOHOMETPHUUECKHE PYHKIIUU;
. BBIUUCIIATh 3HAUEHUS YUCIIOBBIX M OYKBEHHBIX BBIPAXKEHHH, OCYIIECTBIISSA
HE0OXO0MMbIE TTOJICTAHOBKHU U NIPEOOPA30BAHUS;

UCIOJb30BaTh IMPUOOPETEHHbIE 3HAHUS M YMEHHUS B  [PaKTUYECKOU

NEeATENbHOCTH U TOBCEAHEBHOM KU3HU JJIA:
. IPAKTUYECKUX pacdyeToB Mo (opMysiaM, BKIOYas (OpMYyJIbl, COAEpIKaIIne
CTENEHU, paJMKabl, JOrapu(Mbl U TPUTOHOMETPUUECKUE (PYHKIUHU, UCIOIb3YS
Ipu HEOOXOAMMOCTH CHpPaBOYHbIE MaTepuajbl U MPOCTEUIINE BBIYUCIUTEIbHBIC
YCTPOWCTBA;
. ONpEAeNATh 3HaUeHHE (PYHKIHMH MO 3HAYEHHIO apryMEHTa IpPH Pa3iudyHbIX
crocobax 3aaaHus QyHKUINU;
. CTPOUTH TpapuKu U3yYEHHBIX (QYHKILIHA;
. OMKCHIBATH 1O TpaUKy U B MPOCTEHIINX Cayyasx o GopMyie MoBeaeHUE U
CBOMCTBA (PYHKIMH, HAXOIUTH MO rpapuKy (PyHKIIMU HanOOJIbIINE U HAMMEHBIIINE
3HAYECHHS,
. pelIarTh ypaBHEHUS, POCTENIINE CUCTEMbBI YPABHEHHM, UCIIOJIb3Yys CBOMCTBA
byHKIMNA 1 UX TpaduKOB;



UCTIONb30BaTh MPUOOPETEHHBIE 3HAHWUS WM YMEHHA B MPAKTUYECKOU
NeSTETPHOCTH U TTIOBCEAHEBHOM KU3HU JIJIS:
. OTMCAHMSI C TIOMOITLI0 (PYHKITUH Pa3IMIHBIX 3aBUCUMOCTEH, TTPEICTABICHHUS
uX rpadUuecKu, MHTEPIPETAUNA TPAPUKOB;
. BBIYHCIIATh TIPOW3BOJHBIE W TIEPBOOOpA3HBIC DJIEMEHTAPHBIX (PYHKITUH,
WCITOJIB3YSl CTIPABOYHBIC MaTEPUAIIBI,
. UCCJIENOBAaTh B TMPOCTEUIIUX Ciydasx (YHKIIMA HAa MOHOTOHHOCTD,
HaXOAWTh HaWOOJbIINE W HAWMMCHbBIINE 3HAYCHHS (PYHKIHN, CTPOUTH TpaduKu
MHOTOUYJICHOB M TMPOCTEHIINX pPAIMOHAIBHBIX (QYHKIUHA C WUCHOIB30BaHUEM
ammapaTta MaTeMaTHIeCKOTO aHaJIn3a;
. BBIUHCIATH B TPOCTEHINIMX CAydasX TIUIOMIAAd C HCIOJIh30BaHUEM
MepBOOOPA3HOM;
UCTIONB30BaTh MPUOOPETEHHBIE 3HAHWUS W YMEHHA B  MPaKTUYCCKOU
NESATETPHOCTH U TTIOBCEAHEBHOM JKU3HU JIJIS:
. perieHusT MPUKIAAHBIX 3a7a4, B TOM YHUCJE CONUATbHO-DKOHOMHYECCKUX H
bu3NYecKuX, Ha HaNOOJIBIITNE U HAUMEHBIITNE 3HAYCHUS, HA HAXOKJIEHUE CKOPOCTH
U YCKOPCHHS,
. pemaTh palroHaIbHbIC, MOKAa3aTeIbHBIC U JOTapU(DMUYECKUE YPaBHEHUS U
HEPaBEHCTBA, MPOCTEUIITE UPPAITMOHANTBHBIC U TPUTOHOMETPUICCKAE YPaBHEHUS,
UX CHCTEMBI;

. COCTaBJISITh YPaBHEHHUS U HEPABEHCTBA I10 YCIOBHUIO 3a/1a4U;
. UCIIOJIB30BATh JIJII TPUOJIUKEHHOTO pEIICHUS YPAaBHEHUM W HEPaBEHCTB
rpaduuecKkuit METoI;

. n300pakaTh HAa  KOOPAMHATHOW IJIOCKOCTH  MHOXKECTBA  pelIeHUM

IPOCTEUIINX YPABHEHUHN U UX CUCTEM,;
UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHUA B TPAKTUYECKOUN
JNEATEIbHOCTH Y TOBCETHEBHOM KU3HU IS

. ITOCTPOECHUS U UCCIEAOBAHUS MPOCTEUIINX MATEMATUYECKUX MOJIEIIEH;

. peuaTh NpocTeie KOMOMHATOPHBIE 3a/1adyd METO/I0M nepebopa, a Takke
C MCTOJIb30BaHUEM U3BECTHBIX (POPMYJI;

. BBIYHCIIATh B MNPOCTEHIIMX CIIy4asX BEPOSTHOCTU COOBITHII Ha OCHOBE

ImoacCdYcTa 4yncjia nCxXod0B,
HUCIIOJIB30BaTh HpI/IO6pCT€HHBIC SHaAHUA W  YMCHHUA B HpaKTH‘ICCKOﬁ
ACATCIBHOCTHU U HOBCGHHGBHOﬁ KHU3HHU OJIA:

. aHaJM3a peajJbHbIX YUCIOBBIX JAHHBIX, IPEJACTABICHHBIX B BUJIC TUATPaAMM,
rpaduKoB;
. aHanu3a nHGOPMAIIMK CTATUCTUYECKOTO XapaKTepa.

COIAEPKXAHHUE KYPCA AJITEBPBI
N HAYAJI MATEMATHYECKOI'O AHAJIN3A

1. IToBTOopenue kypca 10 kiacca (6 yaca)

OcHoeHvie yenu.

. dbopmMupOoBaHUE MPECTABICHUHN O IIEJIOCTHOCTA U HEMPEPHIBHOCTU Kypca
anreopsl;



. OBJIaZICHHE YMEHUEM 0000IEHUS U CUCTEMATU3allM1 3HaHUH 110 OCHOBHBIM
TeMaM Kypca anredpsr 10 knacca,

. pa3BUTHE JIOTUYECKOTO, MATEMAaTHUYECKOT'O MBIIIJICHHUS] U MHTYHULIUH,
TBOPUYECKUX CIIOCOOHOCTEN B 00JaCTH MaTEMaTHKHU.

2. IlpousBoaHas u €€ reomeTpudeckuid cMbIcJ (17 yacos)
[TpousBoanas. [IpousBoanas crenennoit ¢hynknuu. [Tpasuna
muddepennpoBanus. [Ipor3BogHbIE HEKOTOPHIX JIEMEHTAPHBIX (DYHKIIUM.
['eoMeTprUUECKU CMBICIT IPOU3BOJHOM.
OcHognvle yenu:
o (opmMupoBaHHE MOHATHI O MTHOBEHHOU CKOPOCTH, O KacaTeIbHOU K
MIJIOCKOM KPHUBOM, 0 KacaTeabHOUN K rpaduKy (GyHKIIMH, O IPOU3BOTHON
byHKIHUU, 0 PU3UYECKOM CMBICIIE TPOU3BOIHOM, 0 TEOMETPUUECKOM CMBICTIE
MPOU3BOJIHON, O CKOPOCTH U3MEHEHHS (PYHKIINH, O Mpeesie PyHKIIMH B TOUKE,
0 U PepeHInpOBaHNH, O POU3BOJHBIX AIEMEHTAPHBIX (PYHKIUH;
o (opMupoBaHHE YMEHHUS HCIOIB30BATH AITOPUTM HAXOXKACHUS
MPOU3BOJIHOM 3IEMEHTAPHBIX (PYHKIUN IPOCTOTO U CIOKHOTO apryMEHTa;
e OBJIAJICHHE YMEHUEM HaXOAUTh MIPOU3BOJIHYIO JIFOOOM KOMOMHAIIUU
AIIEMEHTAPHBIX (PYHKIU;
. OBJIAJICHUE HaBbIKAMH COCTABIICHUS YPAaBHEHUS KacaTelIbHON K rpauKy
GyHKIMUA TIPU TOMOJHUTENBHBIX YCIOBHSIX, HAXOXKCHUS YTIIOBOTO
Koa(duIeHTa KacaTeIbHOM, TOUKU KacaHHUsl.
3. IlpumeHeHne MPOU3BOAHOM K Hcc/ie0BaHNI0 pyHkuui (13 yacoB)
Bo3spacranue u yobiBanue pyHkiuii. OxkctpeMmymsbl QpyHkiuu. [Ilpumenenne
MIPOU3BOJIHOM K MOCTpOeHUI0 rpadukoB ¢pyHkiui. Hanbomnpliiee 1 HaMeHbIIIeE
3HaueHus QpyHkiuu. Beimykinocts rpaduka. Touku neperuoda.
OcHosHble yenu.
o (opmupoBaHHME NpeACTaBICHUHN O MPOMEXKYTKAX BO3PACTAHUS U yOBIBAHUS
(GyHKLIHH, O TOCTATOYHOM YCJIOBUU BO3pacTaHusl (PYHKIMH, O IPOMEKYTKAX
MOHOTOHHOCTH (PYHKIIMH, 00 OKPECTHOCTU TOYKH, O TOUKaX MaKCUMyMa U
MUHUMYMa (QYHKIIUH, O TOUKAX IKCTPEMYyMa, O KPUTUUECKUX TOUKaX;
o (hopmMupoBaHME YMEHHUS CTPOUTH ICKU3 rpaduka (PyHKIIMH, €CIU 3a]1aH
OTPE30K, 3HAaUCHMs (PYHKIIMU HA KOHIAX 3TOr0 OTPE3Ka M 3HAK MPOU3BOJIHOMN B
HEKOTOPBIX TOUKaxX (QyHKIINU;
e OBJAJICHHE YMEHUEM MPUMEHATH MPOU3BOIHYIO K UCCIEIOBAHUIO (QyHKIIUN
U TIOCTPOEHUIO TPaPUKOB;
e OBJAJICHHE HABBIKAMH UCCJIEIOBATH B MPOCTEHIINX CITydasX PyHKIUU Ha
MOHOTOHHOCTh, HAXOJAUTH HAMOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUSI (PYHKITUH,
TOYKH TIepernda U HHTEPBAIBI BHIMTYKJIOCTH.
4. IlepBooOpa3nasi u unTerpaJ (18 yacon)
[TepBooOpa3zHast. [IpaBuna HaxoxaeHUs IepBooOpazHbIX. [1nomanp
KPUBOJMHENHON Tpaleluy U UHTerpai. Beruucienue narerpaios. Beruucienue
IJIOIIA/IEN C OMOIIBIO UHTErPAJIOB.
OcHnosnvie yenu:



o (opmupoBaHUE NpPEACTABIECHUN O NEpPBOOOPa3HON PyHKINHU, O CEMENCTBE
nepBooOpasHbIX, 0 TuddepeHIIMPOBAHINN U HUHTETPUPOBAHUY, O TaOIHIIE
NepBOOOPA3HBIX, O MPABUIIaX OTHICKAHHS MIEPBOOOPA3HBIX;
o (opmupoBaHue yMeHUN HAXOAUTH i HYHKIMHU epBOoOpa3Hyto, rpaduk
KOTOPOM MPOXOIUT Uepe3 TOUKY, 3a/IaHHYI0 KOOPAUHATAMU;
o OBJIAQJICHHE YMEHHEM HaXOIUTh IUIONAAb KPUBOJIMHEHHON Tpamnenum,
orpaHn4yeHHor rpadukamu GpyHkumii y = f(x) u y = g(X), orpaHU4eHHON
OpsIMBIMH X = a. X = b, ocbto Ox u rpadukom y = h(x).
5. DieMeHTHI KOMOMHATOPHUKH (8 YacoB)
TaOnuuHoe U rpaduueckoe npeAcTaBIeHUE TaHHbIX. YUCIOBbIE
XapaKTEPUCTUKH PSAJOB TaHHBIX.
[ToouepénHblii 1 OJTHOBPEMEHHBI BEIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOTO
MHOKecTBa. DopMyibl uncia nepecTaHOBOK, COYETAHUN, pa3MEILIEHUH.
Pemenne komOuHaTopHbIX 3a1a4. @opmyna 6mHoMma HetotoHa. CBoiicTBa
OMHOMMHAJIBHBIX K03 duunenToB. Tpeyroapuuk [lackans.
Ocnosnvie yenu.
o (dopMHpOBaHKE TIPEICTABICHUI O HAYYHBIX, JOTHUECKUX, KOMOMHATOPHBIX
METOJIaX PpEIICHHUs] MaTeMaTHIECKUX 33]1aY;
o (dopMHpOBaHNE YMEHUS aHATH3UPOBATH, HAXOUTH PA3IUYHBIE CIIOCOOBI
pELICHUsI OJHOM U TOM K€ 3a]1a4H, JI€JIaTh BBIBOJIBL;
e  pa3BUTHE KOMOMHATOPHO-JIOTMYECKOIO MBIIIICHHUS.
6. Ji1eMeHTHI TEOPUM BepPOATHOCTEN (8 YacoB).

7. Cratuctuka (6 yaca)
DnemMeHTapHbIC U CIOXKHBbIE COObITHSI. PaccMoTpeHue cirydaeB: BEpOSITHOCTD
CYMMbI HECOBMECTHBIX COOBITUI, BEPOSITHOCTh MPOTHUBOTIOIOKHOTO COOBITHS.
[ToHsaTHE O HE3AaBUCUMOCTHU COOBITUI. BEpOsSTHOCTh M CTAaTUCTUYECKAS YaCTOTA
HACTYIUJICHUS COOBITHUS, CTyYailHbIe BEJIMYMHBI, ICHTPAJIbHBIC TCHICHIIUU U MEPBI
pa3z0Opoca. PellleHne npakTHYeCKUX 3a7a4 C MPUMEHEHUE BEPOSITHOCTHBIX
METOIOB.
OcHogHble yenu:
e  (opmupoBaHuE IPEACTaBICHUS O TEOPUU BEPOSTHOCTH, O MIOHITHUSX:
BEPOSTHOCTb, UCTIBITAHUE, COOBITHE (HEBO3MOKHOE U JIOCTOBEPHOE),
BEPOSITHOCTh COOBITUM, 00BETUHEHNE U TIEpeceueHre COOBITUH, CIIE/ICTBUE
COOBITHSI, HE3aBUCUMOCTb COOBITHIA;
o (opmupoBaHHE YMEHUS BBIYUCISATH BEPOITHOCTH COOBITUH, ONIPEACIISTh
HECOBMECTHBIE M IIPOTUBOTIOJIOKHBIE COOBITHS;
e  OBJAJICHHEC YMECHUEM BBITIOJHITH OCHOBHBIEC ONEpAIliU HaJ COOBITHSIMU;
e  OBJIJICHHE HAaBBIKAMU PEIICHUS MTPAKTHUYECKUX 3a/1a4 ¢ IPUMEHEHUEM
BEPOSTHOCTHBIX METOOB.
7. UTorosoe moBTOpeHHME Kypca ajre0pbl M Ha4YaJ aHaau3a (224acoB).
OcCHOBHBIE LICIIH:
o 0000I1IeHNE U CUCTEeMAaTH3alMs Kypca aareOphbl U Hadajl aHaJIn3a;



e  CO3/IaHWE YCIIOBUU IS TUIOJ0TBOPHOTO YYacTHs B TPyIIIOBOM paboTe, st
dbopMHUpPOBaHUS YMEHHUS CAMOCTOSITEIIBHO 1 MOTUBUPOBAHHO OPTaHU30BHIBATH

CBOIO ACATCIBbHOCTD,

o (opMHpOBaHKE MPEACTABICHUN 00 UIESSIX U METOJIaX MaTEMATHUKH, O
MaTeMaTUKe KaK CPeJCTBE MOJICIIMPOBAHUS SIBJICHUI U TIPOIICCCOB

¢ Ppa3BHUTHE JIOTUYECKOTO M MATEMAaTUYECKOTO MBIIIJICHHS, MHTYHIIHH,
TBOPUYECKUX CIIOCOOHOCTEH;

¢ BOCIHTAHWE MIOHMMAaHHUS 3HAYUMOCTH MAaTEMAaTHUKH JUIS OOIIECTBEHHOTO

nporpecca.
No pazgesnal HammenoBanue| KoinuecTrso
pa3ienoB JacoB

1 [ToBTOpenwue 10 6
KJ1acca

2 [IpousBogHas u 17
ee
F€OMETPHUUECKUH
CMBICJI

3 [IpumeneHue 13
IIPOU3BOTHOM K
HUCCIICIOBAHUIO
byHKIMi

4 ITepBooGpaznas 18
U UHTEerpal

5 JIEMEHTBI 8
KOMOWHATOPUKHU

6 JIEMEHTBI 8
TEOpUHU
BEPOSTHOCTEU
Cratuctuka 6

8 HUrtorosoe 22
MOBTOPEHUE




I'EOMETPHUA 10-11 KJIACC

(24 B Hepeu1r0, Beero 136 4.)

Bpezyﬂbmame 0CB0€HUA Kypca yuauiuecs 00.J1)HCHbL

3HATh:

OCHOBHBIE TMOHATHUS U OMPEIETICHHUS TEOMETPHUUECKUX UTyp;
DOopMyIIMPOBKHU aKCHOM CTEPEOMETPHUH, OCHOBHBIX TEOPEM U UX CIICICTBUM;
B03MO0XHOCTH T€OMETPHUH B ONHCAHUU CBOMCTB PEAIBHBIX MPEIMETOB U UX
B3aMMHOTO PACTOJIOKEHNS;

Ponp akcnomaTuKu B TEOMETPUH;

YMmeTh:

COOTHOCHUTH IJIOCKHE T€OMETPUYECKUE (DUTYpPBI U TPEXMEPHBIE OOBEKTHI C
UX ONHUCAHUSIMH, YEPTEKAMU, U300pAKEHUAMHU; PA3INYaTh U aHAJTU3UPOBATH
B3aMMHOE PacIoJioKeHue Quryp;

ONMCBHIBATH  B3aMMHOE  PACIIOJIOKEHHME MPAMBIX UM IUIOCKOCTEH B
MPOCTPAHCTBE,  AP2YMEHMUPOBAMb  C80U  CYHCOeHUusi 00  5Mom
Pacnoodicenuu;

aHaAJIM3UPOBATh B MPOCTEHIINX CIydasiX B3aUMHOE PacIoJIOKeHUE 00bEKTOB
B IIPOCTPAHCTBE;

cmpoums npocmeuuiue ceyenus Kyba, npuzmsl, nUpamuowvl, N300paxkaTh
T€OMETPUYECKHE (PUTYPBI U TENA, BBIIOJIHATh YEPTEX M0 YCIOBHUIO 33/1a4K;

peuaTte TeOMETPUYECKUE 3aJayd, ONUPasCh HA MW3YYECHHBIE CBOMCTBA
TUTAHUMETPUUECKUX M CTEPEOMETPUYECKUX (PUTYp M OTHOIICHUH MEXKIY
HUMU, TPUMEHSS aNreOpandeckuii 1 TPUTOHOMETPUYECKUH ammnapar;

MPOBOJUTH JI0Ka3aTEIbHbIE PACCYKIEHUS IPU PELICHUH 3a/a4, 10Ka3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

BBIUHUCIISITh  JIMHEWHBIE DJIEMEHTHI W YIJIBL B MPOCTPAHCTBEHHBIX
KOH(UTypanusx, o0beMbl U IUIONIAJAN MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TeJ U UX MPOCTEUIINX KOMOMHAIINIA;

IIPUMEHATh KOOPJAWHATHO-BEKTOPHBIA METOJ JJIsl BBIYUCIIEHUSI OTHOLIEHUM,
PACCTOSIHUM U YTJIOB;

CTPOUTH CCUCHNA MHOTI'OI'PaAHHUKOB U 1/1306pa>1<aTb CCUCHUS TCJI BpalllCHUS.

Hcnonvzosamo npu06pemeHHble SHAHUA u VMEHUA 6 nDCleUHBCKOZZ

0essmelbHOCMU U NOBCEOHEBHOU HCUSHU OJIs

UCCJIEeIOBAHUS (MOJEIUPOBAHNSA) HECIOKHBIX MPAKTHUECKUX CUTyalud Ha
OCHOBE M3Y4YEHHBIX (POPMYII U CBOMCTB (Uryp;



® BBIYUCIICHHS JJIMH, ITUIOMAAeH M OOBEMOB pEATbHBIX OOBEKTOB MPHU
pEeIICHUM  TPAKTUYECKUX  3a7a4, HWCIONB3YysS TMpU  HEOOXOJAMMOCTU
CIIPAaBOYHUKU U BBIYUCIIUTEIBHBIE YCTPOMCTBA.

COAEPKAHHUE TEM YYEBHOI'O KYPCA
10 kaacc (2 4 B Hegenr0, Bcero 68 4)
1. BBegenue (akCHOMBI CTEpPEeOMETPHUHU M UX CaeacTBHs). (3 4).

e [IlpencraBineHue paszgena reoMeTpun — crepeomeTpuu. OCHOBHBIE MOHSTHUS
CTEepeOMETpUHU. AKCHOMBI CTEPEOMETPUU U UX CIENCTBHS. MHOTOTpaHHUKH:
Ky0, mapaJuyiesienuIe]l, MpsMOYTOJIbHBIN MapauieJenunes], npusma, npsmas
npu3Ma, TmpaBWIbHAs TMpuU3Ma, MHUpPaMUla, TMpaBUWIbHAS MHUPaAMUIA.
MopgenupoBaHue MHOTOTPAHHUKOB W3 Pa3BepPTOK M C  IOMOIIBIO
F€OMETPUYECKOI0 KOHCTPYKTOPA.

o Ilean: osrakomumsv yuawuxcsi ¢ OCHOBHbIMU CBOUCMBAMU U CHOCOOAMU
3aA0aHUs NIOCKOCMU HA 6a3e epynn aKkCuom cmepeomempuu U ux cie0Cmeull.

e OCHOBHAas 11¢€Jb— chOopMUPOBATH MPEJACTABICHUS YUalIUXCA 00
OCHOBHBIX MOHATHUSAX U aKCHOMaX CTEPEOMETPUH, IO3HAKOMHUTH C
OCHOBHBIMH MPOCTPAHCTBEHHBIMU (PUTYPAMH U MOJICIIUPOBAHUEM

MHOTI'OI'PaHHHUKOB.

e OcoOeHHOCTPIO yuyeOHHMKA SBJIIETCS paHHEE BBEJIECHUE OCHOBHBIX
IPOCTPAHCTBEHHBIX (UTYpP, B TOM 4YHCJIE, MHOTOIpaHHUKOB. JlaroTcs
HECKOJIbKO ~ CIIOCOOOB ~ M3TOTOBJIEHUS MOJI€Je MHOTOIpaHHUKOB U3
pa3BEepTOK M TI'EOMETPUYECKOro  KOHCTpyKTopa.  MoaenupoBanue
MHOTOTPaHHUKOB CJIY>KUT Ba)XKHBIM (DaKTOPOM Pa3BUTHUS MPOCTPAHCTBEHHBIX
IIPEACTABICHUN YYalUXCH.

2. ITapa/u1eJIbHOCTH NPAMBIX U IUIOCKOCTEM. (14 4).

e [lepecekarommecs, napauIeIbHbIE W CKPEIIMBAIOIIMECS MPSIMBIE B
npoctpancTBe. Kimaccudukaiysi B3auMHOTO pacroiokeHHs IByX NPSIMbIX B
npocTpadcTBe. lIpu3Hak ckpemmBarommxcs npsMmbiX. llapamiensHOCTD
OpsMOMl M IUIOCKOCTHM B TpocTpaHcTBe. Krnaccuukanmuss B3aMMHOTO
pAacCIoJIOKEHUS NPSIMOM U IIOCKOCTH. IIpr3HaK mapaiieabHOCTH IPSMOU U
miockoctu.  [lapamnensHocTh  AByX  1wiockocTed.  Kiaccuduxanus
B3aMMHOI'0 PACIIOJOKEHUSA ABYX ILIOCKOCTEW. IIpu3Hak mapasuienbHOCTH
IBYX IUIOCKOCcTeM. IIprW3Haku mapamienbHOCTH  ABYX IPSMBIX B
IIPOCTPAHCTBE.



HeHL: oamo yuawpumcsa cucmemamudecKue 3HARUA 0 napajileslbHocmu
npsAMbIX U nao0cKocmell 8 npocmpaHcmee.

OcHOBHas 1 e€ab— chopMUpOBaTH MPEACTABICHUS yYaIUXCA O
MOHATUM TMAPAIJIEIBHOCTH M O B3aWMHOM pPACIIOJOKEHUU NPSAMBIX H
IJIOCKOCTEH B IIPOCTPAHCTBE, CHUCTEMAaTHYECKU H3Yy4YUTh CBOMCTBA
[1apajuIeJIbHBIX MIPSAMBIX U IJIOCKOCTEN, IO3HAKOMUTH C IIOHATUAMU BEKTOPA,
[IapajuleJIbHOrO0 IMEPEHO0Ca, IMAapalIEIbHOTO IIPOCKTUPOBAHUA U HAY4YUTh
nU300paxkaTh MPOCTPAHCTBEHHbIE (PUTYphl HA TIOCKOCTH B MapauieIbHOU
IIPOCKLIUH.

B nanHOil Teme 0000mAIOTCA W3BECTHBIE W3 IUIAHHUMETPUU CBEACHUS O
napajuIeTbHBIX TPSIMBIX. BOJBIIYI0 MOMOIIs MpPU WIUTIOCTPAIIMH CBOWCTB
NapajuileNbHOCT W TpU  pEHIeHHH 3a7ad MOTYT OKa3aThb MOJIENH
MHOTOTPaHHHUKOB.

3nech  Ke  yyalMecss ~ 3HAaKOMATCA C  METOJOM  HU300pakKeHUs
IIPOCTPAHCTBEHHBIX duryp, OCHOBAHHOM Ha MapajlyIeIIbHOM
MPOCKTUPOBAHUM, TIOMYyYAOT HEOOXOAMMbIE MNPAKTUUYECKHUE HABBIKH II0
U300pKEHUIO  TMPOCTPAHCTBEHHBIX  (Guryp Ha  1wiockoctu.  Jms
YIIIyOJIE€HHOTO M3YUYEHHSI MOTYT CIY>KUTh 3aJ]adyd Ha MOCTPOCHHE CEUCHUI
MHOT'OIPaHHUKOB IIOCKOCTBIO.

3. IlepnieHAUKYJISIPHOCTH NPAMBIX U ILI0CKOCTEeH. (17 41).

Yron Mexay npsMbIMH B NPOCTpaHCTBE. [lepneHIUKyISIpHOCTDh MPSIMBIX.
[leprieHIUKYISIPHOCTD PSMOU u IIJIOCKOCTH. [Ipn3sHak
MEePIEHIUKYISIPHOCTH IPSAMON U IUIOCKOCTH. OproronansHOE
MpoeKTUpoBaHUE. [IepneHINKysAp WU HAKIOHHAS. YTOJ MEXAY MPAMON U
IUIOCKOCThIO. JIByrpaHHblii yroj. JIMHEHWHBIA yroa ABYTPaHHOIO  yIJa.
[lepneHAUKYISAPHOCTD IUIOCKOCTEN. [IpH3HaK NMEepneHauKYISIPHOCTA JIBYX
IJI0CKOCTEN. PaccTostHue Mexxy TouKaMu, IPSAMBIMH U TUIOCKOCTSIMU.

HeJII)Z oampw yuawpumcs cucnmemamudecKkue sHarus o nepneH()uKyﬂﬂpﬂocmu
npAMbIX U niockocmetl 8 npocmpadncmee,; 66ecmu nNOHAMuUeE y2ilos Meofcay
NPAMbIMU U NTIOCKOCMAMU.

OcHOBHas 1 €Jab— copMUpPOBATh MPEACTABICHUS YUYAITUXCS O
MNOHATHUSAX TMEPHEHANKYISIPHOCTH MPSAMBIX M IJIOCKOCTEW B MPOCTPAHCTBE,
CUCTEMATUYECKH H3YYUTh CBOWCTBA NEPNEHAUKYJSAPHBIX MPSAMBIX MU
IJIOCKOCTEW, MO3HAKOMUTh C IMOHSATHEM LEHTPAIBHOTO MPOEKTUPOBAHUSA U



HAy4YUTh U300pakaTh MPOCTPAHCTBEHHBbIE (UTYpbl Ha IUIOCKOCTH B
LHEHTPaIbHON MPOEKIUH.

B nanHOil Teme 0000malOTCA M3BECTHBIE W3 IUIAHUMETPUU CBEACHHS O
NEPIECHIUKYIAPHBIX TMPSAMBIX. bBONBIIYI0 MOMOIIs TMpPU  HILTIOCTPAIUH
CBOMCTB MEPIECHAUKYISIPHOCTH U TPHU PEHICHHH 3a7a4 MOTYT OKasaTb
MOJI€JI MHOTOTPaHHUKOB.

B kayecTBe [JONOJHUTEIBHOIO MaTepualla Yy4YallMecs 3HAKOMSATCS C
METOJIOM H300pa)K€HUsl TPOCTPAHCTBEHHBIX (UTYp, OCHOBAHHOM Ha
LEHTPAIBHOM  INpOeKTUpoBaHMM. OHM  y3HAKOT, 4YTO LEHTPAIBHOE
IIPOEKTUPOBAHNUE UCIIOJIB3YETCSI HE TOJIBKO B TEOMETPHUH, HO U B KUBOIIUCH,
dororpaduu u T.1., UYTO BOCTIPUSTHE YETOBEKOM OKPY>KAIOIIUX MPEAMETOB
IIOCPEICTBOM  3pPEHMS  OCYILIECTBIIICTCS IO  3aKOHAaM  LICHTPAIBHOIO
INPOECKTUPOBAHMS. YUalluecsd TOJy4YaroT HEOOXOAMMbIE MPAKTUUECKUE
HaBbIKM IO M300pPaKEHUIO TPOCTPAHCTBEHHBIX (UIYp HA IUIOCKOCTU B
LEHTPAJIbHON ITPOEKIIHH.

4. Muororpanuuku (18 u).

MHOI‘OFpaHHBIe YTJIBL. BBIHYKJIBIG MHOI'OT'PaHHUKH H HX CBOMCTBA.
HpaBI/IJ'IBHble MHOTOI'PaHHUKH.

Hean: chopmuposams y yuawuxcs npeocmagienue 006 OCHOBHBIX BUOAX
MHO202DAHHUKOG U UX  CBOUCMBAX;,  pACCMOMpemb  NpasulibHbie
MHO202PAHHUKU.

OcHOBHAasa U €J b — MNO3HAKOMUTh YYalIUXCs C MOHSITHIMHU
MHOTOI'PaHHOI'O yTJIa ¥ BBIIYKJIOIO MHOIOIPAHHUKA, PACCMOTPETh TEOPEMY
Dillepa M ee MNPUIIOKEHHUS K pEIIeHHIo 3a1ad, cpopMupoBaTh
NpPEACTAaBICHUS] O TMPaBUJIbHBIX, TMOJYNPaBWIBHBIX W  3BE3q4aThIX
MHOTOIPAaHHHMKAX, TMOKa3aTh IMPOSBIECHUS MHOTOIPAHHUKOB B MPUPOJE B
BUJIE KPUCTAJLIOB.

Cpean mpocTpaHCTBEHHBIX (GUTYp 0CO00€ 3HAUYEHHE HMEIOT BBIMYKIIbIC
burypsl ¥, B 4aCTHOCTH, BBHINYKJIbIE MHOTOTPaHHHUKHU. Teopema Ditnepa o
YuCJIe BEpIINH, pebep W TpaHell BBIMTYKIOTO MHOTOTpaHHUKA UTpaeT
BKHYIO POJIb B PA3JIMYHBIX 00JACTSIX MaTeMaTUKU U €€ mpuiiokeHusix. [Ipu
M3YyYECHUU TPABUIIbHBIX, MOJYNPABUIBHBIX W 3BE31YAaThIX MHOTOIPAHHUKOB
CIEQyeT WCMHOJIb30BaTh MOJEIM HTUX MHOTOTPAHHUKOB, HW3TOTOBJICHUE
KOTOPBIX OIHUCAHO B Yy4YeOHHMKE, a Takxke rpaduuecKkue KOMIbIOTEpPHBIC
CPEACTBA.



5. BekTOopHbI B IPOCTPAHCTBE-6 4acoB.

Bektopsl B mpoctpaHcTBe. KosmHeapHble M KOMIUIAaHAPHBIE BEKTOPHI.
[TapannensHblil nepeHoc. [lapainenbHoe IPOEKTUPOBAHNE U €0 CBOWCTBA.
[TapannensHbie IIPOEKLINH IJIOCKUX buryp. N300paxenue
MPOCTPAHCTBEHHBIX GUryp Ha IUIOCKOCTH. (CeyeHHs] MHOTOIPaHHUKOB.
HcTopuueckue cBeieHusl.

OcHOBHAaS II€Jb:chopmuposams y yuauwuxcs nOHAmMue 6eKmopa 8

npocmpancmee, paccmompenb OCHOBHble onepayuu Hao seKmopamu.

6.IToBTOpenue (6 4).

o Iean: nosmopums u 0606wWume Mamepuan, uzyuennwiil 6 10 knacce.

Ne paszgesna HaumeHnoBanue pa3aesion KosnuecTBo yacoB
1 BepeHune 3
2 MapannenbHOCTb NPAMbIX U NIOCKOCTEN 14
3 MepneHAUKYAAPHOCTb NPAMbIX U 17
NN0CKOCTeM
4 MHororpaHHuUKu 18
5 BeKTopbl B NpoCTpaHCcTBE 6
6 NMosTOopeHue 10

COAEPXAHHUE TEM YYEBHOI'O KYPCA

11 knacc (24 B HexeJ10, Beero 68 4.)

e KoopamHatbl TOYKM M KOOPAMHATHI BEKTOPOB MPOCTPAHCTBE.
JBukenus (18 u).

HpHMoerHbHa}I CUCTCMAa KOOpPpAMHAT B IIPOCTPAHCTBC.

PaccrosiHne wmexnay

TOYKaMH B MPOCTpPaHCTBE. BekTopsl B nmpoctpancTBe. JlnuHa BekTopa. PaBeHCTBO
BEKTOpOB. Clo)KE€HUE BEKTOPOB. YMHOXKEHUE BEKTOpa Ha uucio. KoopauHartsl

BekTOpa. CKaJIsIpHOE MPOU3BEECHNUE BEKTOPOB.



Henab: 66edenue nousmue  NPAMOY20JIbHOU  CUCHEMbl  KOOPOUHAM 8
npOCMpancmee; 3HaAKOMCMBO C KOOPOUHAMHO-BEKMOPHbIM MemoooM peuleHUs
3a0au.

Ileaun: cdopMupoBaTh y yYaAIIMXCSA YMEHHS TPUMEHSATH KOOPAWHATHBIA W
BEKTOPHBIA METOJBI K PEHICHUIO 3aJa4 Ha HAXOXKICHHUE JUIMH OTPE3KOB U YIJIOB
MEXAYy MPAMBIMA W BEKTOpPaMM B NPOCTPAHCTBE. B Xoae W3y4yeHHUS TEMBI
1[€J1€CO00pa3HO MCIOJB30BaTh aHAJOTHUIO MEXAY pacCMaTPUBAEMbIMU MOHATUSIMU
Ha IJIOCKOCTH ¥ B MPOCTPAHCTBE. ITO MOMOKET ydalumcs 6oJiee rryooko U 0Co3-
HAaHHO YCBOMTH U3y4YaeMblii MaTepUall, YACHUTH COJAEPKAHUE U MECTO BEKTOPHOTO
Y KOOPJIMHATHOT'O METOJIOB B KYpC€ r€OMETPUU

OcHOBHAS4 oecib — 0606HII/ITI> U CUCTCMATHU3HUPOBATL IPCACTABIICHUA
yYdalmuxcs 0 ACKAPTOBBIX KOOpANMHATAX U BEKTOPAX, IIO3HAKOMUTL C ITOJIAPHBIMH U
C(bCpI/I‘-IGCKI/IMI/I KOOpAHHAaTaMH.

I/I3y‘-ICHI/IG KOOpAHWHAT U BEKTOPOB B IIPOCTPAHCTBC, C O,Z[HOI>’I CTOPOHBI, BO MHOT'OM
IMOBTOPACT U3YYCHUC COOTBCTCTBYIOINUX TCM IINIAHUMCTPHUHU, a C prrOﬁ CTOPOHEI,
JacT aﬂre6pa1/1qecxm?1 MCTOA pCHICHUA CTCPCOMCTPHUUCCKHUX 3a/1ay.

2.1ununap, konyc, map (20 4.)

OcHOBHBIE 3JIeMEHTHl cepbl M I1apa. B3aumHoe pacnosoxeHue cdepbl u
MI0CKOCTU. MHOTOTpaHHUKY, BIIUCaHHBIE B cpepy. MHOrorpaHHUKH, OMKUCAHHbBIE
okoJ10 cepsl. Lunnuuap u konyc. @Urypsl BpaleHus.

He.ﬂb: ebzpa60ml<a y yyawuxcia cucmemamudecKux c6eoeHUll 00 OCHOBHBIX BUAX
meJ 6paerHul.

Henau: naTh ydYammmcsi CHUCTEMATHUYECKHE CBEICHHUS 00 OCHOBHBIX BHAAX TeEI
BpamieHusi. M3ydenuwe Kpyribix Ten (UWIMHApA, KOHyca, Iapa) 3aBepliaeT
M3YYCHHE CHCTEMBI OCHOBHBIX IIPOCTPAHCTBEHHBIX I'€OMETpUUYECKUX Ted. B xone
3HAKOMCTBA C TEOPETHYECKMM MATEPUAIIOM TEMbl 3HAYUTEIBHO PA3BUBAIOTCS
IIPOCTPAHCTBEHHBIC MPEICTABICHUS YYAlUXCSA: KPYIJVIbIE Tejla pacCMaTpUBaTh HA
IIpUMEpPE KOHKPETHBIX TF€OMETPUYECKUX TEJI, W3y4aTb B3aUMHOE DPAaCIIOJIOKECHHE
KPYTJIbIX TEJ U MIOCKOCTEH (KacaTeabHbIE U CEKYIHEe MIOCKOCTH), 03HAKOMHUTD C
MOHSATUSMU OINMCAHHBIX M BIHMCAHHBIX TpU3M HW Tnupamuia. Pematrs Oosbioe
KOJIMYECTBO 3a/lay, YTO MO3BOJIAET NPOJOKUTH paboTy mo  (HOPMUPOBAHMIO
JIOTUYECKUX U TpapUIeCKUX YMEHUM.

OcHOBHasA 1 ¢€Jb— cHOpMUPOBATH MPEACTABICHUS YUAITUXCS O KPYTIIBIX
TeJlaxX, M3y4WTh CIy4al HMX B3aUMHOTO PACIOJOXKEHHUS, HAyYHTh H300pa’kaTh
BITMCAHHBIC U OMHMCAHHBIC (DUTYPHI.



B nanHo# TeMe 000011aI0TCSA CBEACHUS U3 IUNIAHUMETPUU 00 OKPYKHOCTU U KpYTE,
O B3aMMHOM PacCHOJIOKEHUH MPSMON U OKPY>KHOCTH, O BIIMCAHHBIX U ONMHCAHHBIX
OKPYXHOCTSIX. 3[€Ch y4YallUecss 3HAKOMSTCS ¢ OCHOBHBIMH (pUT'ypaMu BpalleHUS,
BBISICHSIIOT X CBOMCTBa, y4aTcs UX H300pakaTh M peuiaTh 3ajadyd Ha (UTYpbI
BpanieHusi. dopmupoBanuio Oosiee IIyOOKUX MPEACTaBICHUN yYalluxcs MOTYT
CITy>KUTb 33J1a4ll Ha KOMOMHAIIMY MHOTOTPAaHHUKOB U (PUTYp BpallleHusl.

3. O0bem u oAb noBepxHoctu (19 ).

[Tonsitue oOvema u ero cpoiictBa. OO0beM IWIMHIAPA, MPSIMOYTOJIBHOTO
napaenenunena u npusmel. [Ipuamun KaBamsepu. O0bem mupamuabl. O0bem
KOHYyCa M yceueHHOro koHyca. O0beM mapa u ero yacteil. [nomaab noBepxHocTu
MHOTOIpaHHMKA, [IMJIMHIPA, KOHYCa, YCEUeHHOro KoHnyca. [linomaabs moBepXHOCTH
niapa 1 €ro 4acTeu.

HCJ’II)Z cucmemamuzayusd  U3YUYEHUA MHOCOCPAHHUKOE U mesl 6paulerHusl 6 xooe
peuweHuA 30044 HA 8bIYUCACHUE UX 00BEMOE.

HeHI/I: MpOoAOJIZKUTE CHCTCMATHUYCCKOC HM3YUYCHHC MHOTIOI'PAHHHUKOB M TCI
BpallcHus B XOJAC PCHICHMA 3a/la1 Ha BBIYUCIICHHUC UX 00BEMOB.

[TonsiTue 06beMa BBOJIUTD 110 aHAJIOTUU C TIOHSITHEM IUIONIA/IN IJIOCKON (GUTYPHI U
dbopMyIHpOBaTH OCHOBHBIE CBOMCTBA OOBEMOB.

Cyl1iecTBOBaHUE U €JUHCTBEHHOCTh 00bEMa Teja B LIKOJIBHOM Kypce MaTeMaTHUKU
NPUXOAUTCS MPUHUMATH 0€3 10Ka3aTeNIbCTBA,

TaK KaK BOIPOC 00 00beMax MPUHAJICKHT, IO CYIIECTBY, K TPYAHBIM pa3iciiaMm
BbICIIEW  MaTtemaTuku. [lodToMy  Hy»XHBIE  pe3yJabTaThl  YCTaHABIMBATbH,
PYKOBOJICTBYSCH OOJIbIIIE HATJISAHBIMA COOOpaXEHUSIMU. YUEOHBI MaTepual
TJIaBbl B OCHOBHOM JIOJDKEH YCBOUTHCS B TIPOIECCE PEIICHUS 3a/1a4.

OcHOBHAas I1€Jb— cPopMUPOBATH NMPEJCTABICHUS YUAIINXCS O MOHATHUIX
o0beMa W IJIOMIAU TMOBEPXHOCTHU, BBIBECTH (POPMYJIBI OOBEMOB M TUIOMIAACH
MOBEPXHOCTEH OCHOBHBIX MPOCTPAHCTBEHHBIX (UTYP, HAYUUTDh PEIIaTh 3a/Ja4d Ha
HaXOXKJIeHHuE 00BEMOB U TUIOIIA/ICH MTOBEPXHOCTEH.

Nzydyenne oO6beMOB 0000IIaET M CUCTEMATU3UPYET MaTepuan IUIAHUMETPUU O
wiomwaasax rmiockux ¢uryp. Ilpu BbiBoge ¢Gopmyn 0OBEMOB HUCHOJIB3YETCS
npunnun KaBambepu. DTO TO3BOJIET YHUCTO TE€OMETPHUECKUMHU METOJaMH, 0e3
UCTIONTb30BaHUs MHTETPaIa U MPEeIbHOTO NIEpexo/ia, HATH 00beMbl OCHOBHBIX
MIPOCTPAHCTBEHHBIX (PUTYP, BKITIOUYasi 0OBEM IIIapa U €ro 4acTei.



HpaKTI/IIIGCKa}I HaIpaBJICHHOCTb ATON TE€MBI ONpCACIIACTCA OOJBIITUM KOJIUYECTBOM

p33H006p8,3HBIX 3aJa4 Ha BBIYMCIICHHUC 00BEMOB U HJ'IOH_IaI[eI\/'I HOBCpXHOCTCﬁ.

e IloTopenue (11 4.)

He.]'lb: noemoperue u cucmemamusayusi manmepuania 11 xknacca.

HCJII/I: IIOBTOPHUTH U O606IHI/ITI> S3HAHWA U YMCHIA, YIaIIUXCA 9YCPC3 PCHICHUC 3a1a4

o cjacaAyrommm TeMaM: MCTOO KOOPAHHAT B IIPOCTPAHCTBC; MHOT'OI'PAHHUKH, TCJIA

BpalicHU:A, 00BEMEBI MHOT'OI'PaHHHUKOB M TCJI BpAIlICHUA

Ne paszgena HaumeHnoBanue pasaesion KoandecTBO 4acosB
1 KoopauHaTsl TOUKH M KOOPAUHATHI 18
BEKTOPOB NpocTpaHcTBe. /ABHKeHusn
2 uauHap, KOHYC, map 20
3 O0beM U JI0AAb OBEPXHOCTH 19
4 IloBTOpEHUE 11




