PabGouyas nporpamma

no marematuke B 10-11 kiaaccax @K I'OC



B pe3yabTaTe udyyeHusi MaTeMaTHKH Ha 6230BOM YPOBHE YUEHMK /I0JI2KEH:

3HATH/MIOHUMATh.

0

O

3HaYEHUE MaTeMaTH4eCKON HAYKU JJIs PeUICHHS 3a/1a4, BOSHUKAIOIINX B TEOPUHU U MPAKTUKE; ITUPOTY
Y B TO K€ BpEeMSs O'PaHUYE€HHOCTh IPUMEHEHUSI MATEMAaTUYECKUX METO0B K aHAJIU3Y U UCCIICIOBAHUIO
MIPOILIECCOB U SIBJICHUU B IPUPOJIE U OOIIECTBE;

3HAYCHHC IIPAKTUKHU U BOIIPOCOB, BOZHUKAIOIIUX B caMOM MaTeMaTHKE JIIA (bOpMI/IpOBaHI/ISI H pa3BUTUA
MaTeMaTH4eCKOi HAaYKH; UCTOPHUIO PA3BUTHA NNOHATUA YHCJIa, CO3AaHNUA MATCMATUYCCKOI'O aHalin3a,
BO3HHUKHOBCHUA U PA3BUTHA I'COMCTPUHU,

YHUBEPCAIbHBIA XapaKTEp 3aKOHOB JIOTMKM MaT€MAaTHYECKUX PACCYXIACHUH, UX IMPUMEHHMOCTH BO
BCEX 00JIaCTAX UEIOBEUECKOM J1EATENBHOCTH;

BEPOSTHOCTHBIN XapaKTep Pa3IN4HbIX [IPOLECCOB OKPYKAIOLIET0 MUpA.

Auredpa

YMmeTh:

O

BBINOJIHATE apu(METHYECKHE IEHCTBUSA, COYeTass yCTHBIE M MHChbMEHHBIC NPHEMBI, MMPUMEHEHHE
BBIUMCJIMTEIBHBIX YCTPOMCTB;, HaXOAWTh 3HAYEHHUs KOPHSA HATypaJlbHOM CTENEHHU, CTEIEHU C
palMoHANBFHBIM  TOKa3aTeseM, Jorapudma, HCIOJB3YsS NpU HEOOXOAMMOCTH BBIYMCIUTEIBHBIC
YCTPOMCTBA; I10JIb30BATHCS OLICHKOM U MPUKUAKON NMPU MPAKTUYECKUX pacyeTax;

MPOBOAWTH MO M3BECTHBIM (QopMyJaM U MpaBuiaM MpeoOpazoBaHus OyKBEHHBIX BBIPAKEHUH,
BKJIIOYAIOIIUX CTENECHH, PAJUKAIIbI, Jorapu(pMbl 1 TPUTOHOMETPUYECKHE (PYHKIIHH;

BBIUUCIIATH 3HAUYCHHA YHCIOBBIX H 6YKBCHHLIX BLIpa)KeHHfI, OCYIICCTBIIAA HCO6XOI[I/IMLIC
MNOACTAaHOBKH H npeo6pa303aHH;1;

HCIOJIB30BATDb l'[pP[OﬁpeTeHHble 3HAHUA U YMCHHUA B HpaKTquCKOﬁ JesITeJIbHOCTH U MOBCEAHEBHOM
AKU3HH JJIAC

O

NPaKTUYECKUX pPacdyeToB MO (opMynam, BKIouas (OpMysbl, COJAepXalllue CTENEHH, pPaJHuKabl,
jgorapumbl U TpUTOHOMETpUYECKHE (QYHKIUHU, MCIONb3ysd INpPU HEOOXOJUMOCTH CIpPaBOYHBIE
MaTepuaibl ¥ MIPOCTEHUIINE BEIYUCIUTEIbHBIE YCTPOUCTBA;

IIOHMMaHHA B3aNMOCBA3HU yqe6Hor0 npeameTa C 0COOEHHOCTSIMH HpO(I)eCCI/II\/’I n HpO(l)eCCHOHaHBHOﬁ

ACATCIIbBHOCTH, B OCHOBC KOTOPLIX JIC)KAT 3HAHUS 110 JaHHOMY y‘le6HOMy npeaAMCETY.

DYyHKUMH U TPAaPUKHU

YMeTh:

O

ONpeaACIsITb 3HAYCHUC (bYHKI_[I/II/I IO 3HAUCHUIO aprymMeHTa IpU pPa3JIMIHBIX cnoco6ax 3aJaHUuA
dyHKIHH;

CTPOUTH TpapUKH U3YUEHHBIX (PYHKIHI;

ONMKCHIBAaTh MO TrpaduKy MOBeJeHHWE W CBOWMCTBA (YHKIHMM, HAaXOAUTh MO Trpapuky (YHKIUU
HauOOoJIbIINE U HAMMEHbIINE 3HAYCHMUS,

pelaTh ypaBHEHUs, IPOCTEUIINE CUCTEMbI YPAaBHEHMI;



HCIIOJb30BATH npnoﬁpeTeHHme 3HAHUA 1 YMCHUA B HpaKTH‘leCKOﬁ JIesITeJIbHOCTH H MOBCEeAHEBHOM
JKU3HU IS

O

OMHUCAHUS C TIOMOLIbIO0 (YHKIMHA pa3IMYHBIX 3aBUCHMOCTEW, MPEACTAaBICHHS HX TIpadUuecKy,
UHTEpIpeTanu IpauKoB;

MOHMMAaHHUS B3aMMOCBS3U Y4eOHOTO MpeaMeTa ¢ 0COOCHHOCTAMU Ipodeccuii u npodeccruoHalIbHOM
NESITeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 TaHHOMY y4eOHOMY MpEAMETY.

Hauana mamemamuueckozo ananusa

YmMmern:

[] BBIYMCIATH MPOM3BOAHBIE U NEPBOOOpaA3HbIE ANEMEHTAPHBIX (DYHKUUNA, HMCIONb3yS CHpPaBOYHBIC
MaTepuabl;

0 HcciI€ea0BaTh B HpOCTCﬁHIHX cirydasax Q)YHKHI/II/I Ha MOHOTOHHOCTb, HaAXOIUTHb HauOOJBIINE U
HaMMEHBIINE 3HAaYeHUS! PYHKIUH, CTPOUTH TpaMK MHOTOYJICHOB;

[] BBIYUCIATH B MPOCTEHINNX CIyYasx IUIOMIAAM C KCIOJIb30BAaHMEM MEPBOOOPA3HOI; HMCIIOIB30BATh
HpI/IO6p€TCHHI)Ie S3HAaHUA 1 YMCHUA B HpaKTI/I‘IeCKOf/’I ACATCIIBHOCTU U HOBCGI{HGBHOﬁ JKU3HU [JIA:

[] pemieHus NPUKIAAHBIX 3a7a4, B TOM YHCJIE COLMUAIbHO-PKOHOMHYECKUX W (PHU3UYECKHX, Ha
HauOOoJIbIIIME U HAMMEHBIINE 3HAYCHUS, HA HAXOXKJIEHIE CKOPOCTU U YCKOPEHUS,

[] mMoOHWUMaHWS B3aWMOCBSI3H YY4€OHOTO MPEAMETa ¢ OCOOCHHOCTSMHU Tpodeccuii M mpodecCHOHATBHON

ACATCIIBHOCTH, B OCHOBC KOTOPBIX JIC)KAT 3HAHUS 110 JAHHOMY y‘IC6HOMy npeaAMcETy.

YpaBHeHNSI 1 HEPABEHCTBA

YMmern.:
[] pemaTte paluOHAJIbHbIE, TOKa3aTEeIbHbIE U JIOTApU(PMUUYECKHE YypPAaBHEHUS M HEPABEHCTBA,
IIPOCTEUIINE NPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHAE YPABHEHUS, UX CUCTEMBI;
[] CcOCTaBIIATH YpaBHEHHUs U HEPABEHCTBA I10 YCIIOBUIO 3a]a4H;
1 mcrnonb30BaTh A7 MPUOIMKEHHOTO pEeIIeHUs] YpaBHEHHHM U HEPaBEHCTB IpapuuecKuil MeTOx;
[] wn300pakaTh Ha KOOPAMHATHOW IJIOCKOCTHM MHOXECTBA PELICHUH MPOCTEHIINX ypaBHEHUH M HX

CHCTEM;

HCIOJIB30BaATDb l'[p]/lOﬁpeTeHHI)Ie 3HAHUA U YMCHUA B HpaKTquCKOﬁ JesITeJIbHOCTH U MOBCETHEBHOM
AKU3HH JJIAC

O

O

MMOCTPOCHUSA U UCCIICAOBAHUA HpOCTef/'IHII/IX MAaTEMAaTHYCCKUX Moneneﬁ;

MOHMMAaHUS B3aUMOCBSI3U y4eOHOTO TMpeaMeTa ¢ 0COOCHHOCTSIMH mpodeccuii u npodeccruoHalIbHOM
NESITEIbHOCTH, B OCHOBE KOTOPBIX JISXKAT 3HAHMUS 110 TAHHOMY y4eOHOMY MpPEAMETY.

DJIeMeHThl KOMOMHATOPUKH, CTATUCTHUKH  TEOPHHU BEPOSATHOCTEM

YMeTh:

H

pemars MpocTeinie KOMOMHATOpPHBIE 3a/a4yll METOJOM Iepedopa, a TakkKe C HCIOJIb30BAHUEM
U3BECTHBIX (HhOPMYIT;



[ BBIYHCIIATH B HpOCTCI\/'IHII/IX ClIydasx BEpOATHOCTHU COOBITHI Ha OCHOBE moacyeTa yucijia uncxoa0B,

HCMO0JIb30BATH MPHOOpPEeTeHHbIE 3HAHUS U YMEHHsI B MPAKTHYECKOM 1esiTeJIbHOCTH U MOBCEeTHEBHOM
JKU3HH JJIA1:

[] aHanu3a peajbHBIX YUCIOBBIX JaHHBIX, IPEICTABICHHBIX B BHJIE AMArpaMM, rpauKoB;
[ ananu3a MHGOpPMAIMU CTATUCTUUECKOTIO XapaKTepa;

[] moHUMaHHs B3aMMOCBSI3U y4eOHOTrO MpeAMeTa ¢ 0COOCHHOCTSIMU Ipodeccuil U npodeccuoHanbHON
NESITEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 JAHHOMY Yy4eOHOMY MpPEIMETY.

I'eomerpust
Ymern:

l paciio3dHaBaTb Ha 4YCPTCKAX M MOMACIIAX IIPOCTPAaHCTBCHHLIC q)OpMBI; COOTHOCHUTb TPCXMCPHLIC
00BEKTEHI C UX OIMNCaHUsAIMMU, I/I306pa)KCHI/I$IMI/I;

[] omuceIBaTh B3aUMHOE PACIIOIOKCHHUC MTPAMBIX U IUIOCKOCTCH B MMPOCTPAHCTBEC, APryMCHTUPOBATL CBOU
OCYXKIACHUA 00 2TOM PACIIOJIOKCHUH.

AHAJIM3UPOBATH B HpOCTCﬁHIHX ClIydasax B3aMMHOC PACIIOJIOKCHHUE 00BEKTOB B IMPOCTPAHCTBE,
I/1306pa)I(aTB OCHOBHBIC MHOT'OI'PAHHUKH WU KPYTJILIC TCJIA; BBIIIOJIHATD YCPTCIKU 110 YCIOBUAM 3a1a4;

CTPOUTDH HpOCTGﬁH.IPIG CCUCHUA KY6a, IIPpU3MBbI, IINPpAMHABI.

o o 0o o d

pemarh IUIAHUMETPUYCCKUE U TPOCTCHININE CTEPEOMETPUYECKHE 3a7adyd Ha HaXOXJICHUC
F€OMETPUUYECKHUX BEJIMYUH (JIJIMH, YTJIOB, IUIOMIA/Iel, 00bEMOB);

O

HCIIOJIB30BAaTh IIPU PCIICHHUU CTCPCOMETPHUICCKUX 3adaY TNIIAHUMETPUUICCKUC (I)aKTLI 1 MCTOBI;
0 MMPOBOAUTDH NOKA3ATCJIbHBIC PACCYKACHUA B XOAC PCHICHUSA 3aa4;

HCIOJIB30BATDb l'[p]/lOﬁpeTeHHI)Ie 3HAHUA U YMCHUHA B HpaKTquCKOﬁ JesITeJIbHOCTH U MOBCETHEBHOM
AKU3HH JJIAC

[1 wmccnemoBaHust (MOJEIMPOBAHUS) HECIOXXHBIX MPAKTUYECKUX CHTYyallMd HAa OCHOBE HW3YYEHHBIX
dbopMy1 U CBOWCTB (uUryp;

[J BbIYHCIACHHUS OOBEMOB H i (O1ENGEY HOBCpXHOCTCfI MPOCTPAHCTBCHHBIX TECJI TIpU PCHICHUU
MPAKTUYCCKUX 3a/1a4, UCIIOJIb3YA ITPU H606XOI[I/IMOCTI/I CIIPaBOYHUKHU U BEIYUCIIUTCIIBHBIC yCTpOﬁCTBa;

[] TOHMMaHUS B3aUMOCBS3M y4e€OHOTO MpeaMeTa ¢ 0COOeHHOCTSIMU TIpodeccuit U mpodeccuoHaTbHON
ACATCIIBHOCTH, B OCHOBC KOTOPBIX JIC)KAT 3HAHUA 110 JTaHHOMY yqe6H0My npeamMcETy.

Coaep:xaHnue NporpaMmal.

Auaredpa 10 knacc
(3u. B Hexesmi0, Beero — 105 4.)

1. MeiicrBuTe/ibHBbIE Yncia. CTeneHb ¢ IeiiCTBUTEIbHBIM MoKa3aTeaeM (154)

HeﬁCTBHTGHBHBIC qucia. beckoneuno Y6LIBaIOIJ_Ia$I reoMeTpuucCKasn porpeccus.



Apudmernueckuii KOpeHb HaTypasibHOH cTenenu. CTeneHb ¢ palloOHaIbHBIM [TOKa3aTeeM U e€ CBOICTRa.
Ilousatue o cTemeHH ¢ AEHUCTBUTEILHELIM ITOKa3aTeleM. CBONMCTBAa CTEIEHM C JEHCTBUTEIBHBIM I[O-
Kazareyem.

OcHoBHAas 1eap — O000OUIUTP W CHUCTEMATH3UPOBATH 3HAHUA O JACHCTBUTEIBHBIX YHCIAX;
chopMUPOBATh TIOHATHE CTENICHU C JACHCTBUTEIHHBIM TOKa3aTelieM; HAYYUTh MPUMCHSITH OMpEACIICHUs
apu(METHYECKOTO KOPHS W CTENEeHH, a TaKKe WX CBOWCTBA NPH BBHINOJHCHWH BBIYHCICHUNA |
peoOpa30BaHUU BBIPAKEHUH.

Heo6xoauMocTh pacuimpeHusi MHOKECTBA HATYPAIbHBIX YHCEN JI0 JNCUCTBUTEIBHBIX MOTUBUPYETCS
BO3MOYXHOCTBIO BBITIOJIHATE JEHCTBUS, OOPATHBIC CIIOKEHUIO0, YMHOKEHHUIO U BO3BEJCHHUIO B CTEIICHbB, a
3HAYMT, BO3MOKHOCTBIO PellaTh ypaBHEHHU X + a =D, ax =D,

x*=h.

2. Crenennas pynkuus (14 41)

Crenennast ¢yHKIuUs, ee cBoiictBa M rpaduk. Bzammuo obOpatable (yHKmuu. [IpoOHO-IMHEHHAsS
¢byukus. PaBHOCHIIbHBIE YpaBHEHMsI U HepaBeHCTBa. VppanuoHanbHble ypaBHeHUs. Mppayuonanvhsie
Hepagencmaa.

OcHOBHas 1enb — 00OOIIUTh U CUCTEMATH3UPOBATH M3BECTHBIE M3 Kypca aireOpbl OCHOBHOM
IIKOJIBl CBOMCTBA (DYHKIMIA; M3yYHTHh CBOMCTBA CTENEHHBIX (DYHKIMI M HAYYUTh MPHUMEHSTh HX IPH
pElIeHnr ypaBHEHUI U HEPABEHCTB; C(HOPMHUPOBATH MOHATHE PABHOCHIIBHOCTH YpaBHEHUN, HEPABEHCTB,
CUCTEM ypaBHEHHUH U HEPABEHCTB.

PaccmoTtpenue cBoiicTBa cTeneHHbIX (YHKIUN U UX rpaUKOB MPOBOIUTCS MOITAMHO, B 3aBUCUMOCTH
OT TOr0, KaKUM 4YHCJIOM SBJISIETCS TIOKa3aTedb: 1) YEeTHbIM HATypalbHBIM YHCJIOM; 2) HEUETHBIM
HATypaJIbHBIM YHCJIOM; 3) YHUCJIOM, MPOTHBOIOJOXHBIM YETHOMY HATypalbHOMY 4HUCIy; 4) YHCIOM,
MIPOTUBOIOJIOKHBIM HEYETHOMY HATypaJIbHOMY YUCITY.

O6ocHOBaHMS CBOICTBa CTEMEHHON (PYHKIIMM HE MPOBOJATCS, OHU CIEIYIOT U3 CBOWMCTB CTEIEHHU C
JICHCTBUTENLHBIM MTOKa3aTeneM. Hampumep, Bo3pacranue GyHKIUHU y = x” Ha mpoMexyTke x >0, rie p —
MOJIOKUTEILHOE HEIleNIoe YUCIIOo, ciieyeT u3 cBoiicta: «Ecmu 0 <x1< x2, p>0, To y(x1)<y(X2). Ha mpumepe
CTCTICHHBIX (DYHKIUN ydalnuecs 3HaKOMSATCS C TIOHATHEM OTPaHHYECHHON (DYyHKITUH.

PaccmatpuBaroTest pyHkuMM, Ha3pIBaeMble B3aUMHO OOpaTHBIMH. BakHO 00paTUTh BHUMAaHHE Ha TO,
YTO HE BCsKast PyHKIMsS uMeeT o0paTHYIO (QYHKIIHIO.

3HAaKOMCTBO C JpPOOHO-TUHEHHBIMU (YHKIUMSAMU HAUMHAETCS cpa3y IOcie H3yYeHUs B3aUMHO
0o0paTHBIX (PYHKIIHH.

OnpeneneHus pPaBHOCWIBHOCTH ypPAaBHEHMI, HEPAaBEHCTB M CHUCTEM YpPaBHEHUHM U CBOMCTB
PaBHOCUJILHOCTH JIA€TCS B CBSI3M C MIPEJICTOSIIUM U3YICHHEM UPPAITHOHAIBHBIX YPaBHEHUW, HEPABEHCTB U
CUCTEM UPPALMOHAIBHBIX YPABHEHUH.

OCHOBHBIM METOJIOM PEIICHHUS UPPAIMOHAIBHBIX YpaBHEHUU SIBISETCS BO3BEIEHHUE O0EUX vacTei
YpaBHEHUS B CTEIEHD C LEJBIO NEPEX0/1a K pallMOHAIIbBHOMY YPAaBHEHHIO-CIIEACTBUIO JAHHOTO.

C nomo1upto rpauKoOB peraercss BOIpPoC O HAJUYUU KOPHEH M MX YHUCIEe, a TaKKe O HAXOXKICHUU
MPUOTKEHHBIX KOPHEH, €ClIM aHAIUTUYECKU PEUIUTh YPaBHEHHUE TPYAHO.

N3yuenne uppalimoHaIbHBIX HEPABEHCTB HE SABIISETCS 00s3aTEeNbHBIM I BcexX ydamuxcs. [Ipu ux
M3Y4eHHH Ha 0230BOM YPOBHE OCHOBHBIM CIIOCOOOM pEIICHHs SABIISETCS CBEACHNE HEPABEHCTBA K CHCTEME
paIrMoHATBHBIX HEPABEHCTB, PABHOCWJIHHOM TAHHOMY.

4. Tloka3areasHas Gpynknus (10 1)

[lokazarenbHast QyHkuus, ee cBoicTBa M rpaduk. IlokasatenbHble ypaBHeHus. IlokazaTenbHble
HepaBeHCTBA. CHCTEMBI TOKA3aTEIbHbBIX YPaBHEHUI Y HEPABEHCTB.

N3ydenue cBoiicTBa Moka3aTeslbHOM (YHKIIMHM; HAYYUTh pellaTh MOKa3aTelbHbIE YpaBHEHHUS U He-
paBEHCTBA, CUCTEMBI [T0KA3aTEIbHBIX YPABHEHHM.

CRoiicTBa MoKa3aTeIbHON (PYHKITUHU y= @ MOTHOCTHIO CIEAYIOT U3 CBOMCTB CTENEHH C ICHCTBUTEIILHBIM
nokasareneMm. Hanpumep, Bozpacranue pyHkuuu y — a*, eciaua > 1, cneayert u3 cBoiicta crenenu: «Eciu
X< x2, T0 @X<anpu a >1».

Perienue 601bIIMHCTBA MTOKA3aTENIbHBIX YPAaBHEHUI M HEPABEHCTB CBOJUTCS K PEIIEHUIO TPOCTEHIIIHX.

Tax xak B X0/1€ pelleHus IpearaéMbIX B 3TON TeMe MOKa3aTeIbHbIX YPaBHEHUH paBHOCWIBHOCTh HE



HapymaeTcs, TO MPOBepKa HallICHHBIX KOpHEeH HeoOs3aTeNbHa. 37eCh CUCTEMBl YpaBHEHH U HEPABEHCTB
peLarTCs C MOMOLIbI0 PABHOCHIIBHBIX IPe00pa30BaHMii: MOACTAHOBKOM, CIIOKEHUEM UM YMHOKEHHUEM,
3aMEHOU IIEPEMEHHBIX U T. 1.

5. Jlorapupmuyeckas ¢pynkuus (19 1)

Jlorapudwmel. CoiictBa norapudpmoB. OCHOBHOE JIOTapu(PMUIECKOE CBOMCTBO. JleCSITHUHBIC U HATY-
panpHbIe Jorapudmsl, uncio e. Jlorapupmuyeckas QyHkuus, ee cBoiicTBa U rpaduk. Jlorapudpmudeckue
ypaBHeHusl. Jlorapugmuueckre HepaBeHCTBaA.

CdopmupoBaTh nousTue orapudma 4ucia; HAy9uTh MPUMEHATH CBOMCTBA JOTapu(pMOB IpU pe-
IIIEHUU YpaBHEHH; U3y4nuTh CBOICTBa JlorapuMuyeckoil pyHKIUN U HAY4YUTh NPUMEHATh €€ CBONCTBA
NIPU PEUICHUN JIOTapU(PMUIECKUX YpaBHEHUI U HEPAaBEHCTB.

Jlo 31Ol Tembl B Kypce anreOpbl M3ydaluCh Takue (YHKLMH, BBIYUCIEHHE 3HAUYEHUH KOTOPBIX
CBOJMJIOCH K YETBIPEM apHU(PMETUIECKUM JICHCTBUSAM U BO3BEICHUIO B CTETICHb. J1J1s1 BBIYMCIICHUS 3HAUCHHH
norapupmMuueckol GyHKIHUU HY)KHO YMEThb HAXOJUTh JIOTapu(Mbl 4KCed, T. €. BBIIOJIHATH HOBOE IJIs
yyamumxcs feiictBue — norapupMupoBaHHeE.

IIpu 3HakoMmMcTBe ¢ jorapupmMamMM 4yuceld M HMX CBOMCTBAMH IOJIE3HBI HOJPOOHBIE M HArJs/IHbIE
OOBSICHEHUS JTaXKe B IPOPHIILHBIX KJIACCaX.

Jloka3aTenbCcTBO CBOMCTB JIorapugma onupaeTcs Ha ero onpenenenue. Ha npaktuke paccmMaTpuBaroTCs
Jorapu@MBbl 10 PA3TUYHBIM OCHOBAHUSM, B YACTHOCTH IO OCHOBaHUIO 10 (IecaTHuHbIN Jorapudm) U 1mo
OCHOBAHHUIO e (HaTypalbHbIM Jlorapu¢m), OTCI0Jla BO3HHKAET HEOOXOAUMOCTh (hOpMyJbl Iepexona OT
jorapudma Mo OJHOMY OCHOBAHMIO K JIOTapu(My Mo APyromMy OCHOBaHHWIO. Tak Kak Ha WH)KEHEPHOM
MHKPOKAJIBKYJIATOPE ecTh KiaBumn Ig u In, To st Beraucienus orapudma mo OCHOBAHUSAM, OTIIMYHBIM
oT 10 u e, Hy’)KHO IPUMEHUTH POPMYJTy Iepexoa.

CpoiictBa norapupmMuueckoil (yHKIHMU aKTUBHO HCIIOJIB3YIOTCS MPHU PELIEHUHU JOrapupMHUUECKUX
YPAaBHEHUN U HEPABEHCTB.

W3yuenune cBOMCTB Jorapu(pMu4eckoil GyHKUUU MPOXOJUT COBMECTHO C PEIIEHHEM YpaBHEHHH U
HEPABEHCTB.

[Ipu pemeHun nOrapuMHUUECKHNX YpaBHEHHH W HEPAaBEHCTB BBINOJIHSAIOTCS pa3IU4YHbIE UX
npeoOpasoBanus. [Ipu 3TOM YacTo Hapymaercs pPaBHOCHIBHOCTh. Ilo3TOMYy mpu pemieHuu Jora-
pubMUYECKUX YpaBHEHUH He0oOXoIuMo JIMOO JenaTh MpOBEpKY HailieHHbIX KopHell. Ilpu pemenun
Jorapu(pMHUUECKUX HEPABEHCTB HYXKHO CJIEAUTH 3a T€M, YTOOBI PaBHOCHJIBHOCTh HE HAapyIIajach, TaK Kak
MIPOBEPKY PEIICHHs] HEPAaBEHCTBA OCYILIECTBUTH CII0KHO, a B PSJE CIy4yaeB HEBO3MOKHO.

6. Tpuronomerpudeckue popmy.ini (214)

Pammannas mepa yria. [ToBopoT Touky BOKpyr Hadaina KoopauHat. OnpenenieHne cuHyca, KOCHHyca,
KOTaHTeHC W TaHreHca yria. CHHyC, KOCHHYC, KOT@HI€HC M TaHTEHC MpOM3BOJbHOrO yria. CHHYC,
KOCHHYC, KOTAaHT'€HC U TaHTEHC YHCia. 3HaKH CHHYCa, KOCHHYCa M TaHI'€HCA, KOTAaHT€HCa. 3aBUCHMOCTb
MEKIy CHHYCOM, KOCHHYCOM U TaHT'€HCOM OJIHOTO M TOTO ¢ yrjia. TpUrOHOMETpUYECKUE TOXKICCTBA.
Cunyc, KOCMHYC M TaHreHc yrioB. dopmynsl crnoxenus. CHHYC, KOCHHYC U TaHTE€HC ABOHHOTO yria.
CuHyc, KOCHHYC U TAHTCHC MOJIOBUHHOTO yriia. @opMyiibl ipuBeneHus. CHHYC, KOCHHYC M TAHT€HC CYMMBI
U pa3sHOCTH IBYX yriioB. IIpeoOpa3oBaHHe CyMMBI TPUTOHOMETPUYECKUX (YHKIHHA B MPOM3BEICHHE W
NPOM3BEJCHUSI B CyMMY. BbIpakeHHE TPUTOHOMETPUYECKUX (YHKIMH uepe3 TaHTeHC MOJOBHHHOIO
aprymenTa. [IpousBenenne cuHycoB U KocuHycoB. [IpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPHYECKUX
BBIPA)KCHU.

CdopmupoBaTh TOHITHS CHUHYCAa, KOCHHYCa, TaHI€HCA, KOTAHIEHCA 4YHCJa; HAyYUTh NPHUMEHSTH
(bOpMyJIBI TPUTOHOMETPHHU TSI BBIYUCICHUS 3HAYEHHIH TPUTOHOMETPHUYSCKHX (DYHKIUI M BBIMOJTHEHHS
npeoOpa30BaHUIl TPUTOHOMETPHUUECKHUX BBIPAKEHUH; HAYYUTh PEIaTh MPOCTEHUIITIE TPUTOHOMETPHUYECKIE
ypaBHeHus SINX =@, COSX = a mpu a = 1, -1, 0.

PaccmarpuBasi ompezeneHuss CHHyca W KOCHHYCa JEHCTBHTEIBHOTO YHCIA d, €CTECTBEHHO PEUIMTh
caMblIe MPOCThIC YPAaBHEHHUS, B KOTOPBIX TPEOYETCS HATH YHCIIO @, €CITA CHHYC WIIH KOCHHYC €r0 U3BECTEH,
HanpumMep ypaBHeHHs Sina = 0, cos a =1 u 1. 1. [TockoabKyY U1 0003HaUYEHHS HEU3BECTHOTO IO TPaIUIIAN
UCIIOJIb3yeTCst OyKBa X, TO 9TH YpaBHEHHMs 3aMUCHIBAIOT Kak 00braHO: SINX = 0, COSX= 1 u T. n. Pemenus
ITHUX ypaBHEHHI HAXOJSTCS C TOMOUIBIO €IMHUYHON OKPY>KHOCTH.



[Ipu U3y4eHUH CTETICHEH YNCEN paccMaTpUBAINCh UX cBoiicTBa aP™d = @#ad%, aP~ = ¢”:a%. TlomoOHbIe
CBOWCTBA CIPABEINBBI M UISI CHHYCAa, KOCHHYCa M TaHI€HCa. JTH CBOWCTBA HA3bIBAIOT (HOpPMyIamMu
cnoxeHust. [[paKTHYIeCKH OHY BBIPAKAIOT 3aBUCHMOCTD MEXK/Iy KOOPAMHATAMU CyMMBI UITH Pa3HOCTH JIBYX
uucen a u P yepe3 koopauHaThl uncen a u (3. opMyJIbl CIIOKEHHS JTOKA3bIBAIOTCS TSI KOCHHYCA CYMMBI
WM PA3HOCTH, BCE OCTANIbHBIC (DOPMYIIBI CIIOKECHHS TTOJIYYAOTCS KaK CIICICTBHSL. .

DopMyIIBI CIIOKCHUS IBISIFOTCS OCHOBHBIMHU (hOPMYyJIaMH TPUTOHOMETPHH, TaK KaK BCE IPYTUE MOKHO
HOJIYYHUTh KaK CIACACTBHL: (JOPMYIIBI ABOWHOTO ¥ MOJOBHHHOIO YIJIOB (IJISl KJIACCOB 0a30BOTO YPOBHS HE
SIBIISIFOTCSI 00513aTeIbHBIMH ), POPMYJIBI IPUBEICHHS, TPEOOPA30BAHUS CYMMbI M PA3HOCTH B IPOU3BE/ICHHE.
W3 GopMyit CrioKeH s BBIBOISTCS U (POPMYITbI 3aMEHBI TIPOU3BEICHUSI CHHYCOB U KOCHHYCOB MX CYMMOM,
YTO MPUMEHSIETCS [P PEIICHHN YPaBHCHHIA.

7. TpuronoMerpuuyeckue ypapuenus (23 u)

VYpaBHeHus: COSX = a, SINX= &, tgx = a, ctgx = a. TpuroHoMeTpUYECKHUE YpaBHEHHS, CBOJSIIUECS K
anredpanyeckuM. OJTHOPOJHbBIE U JIMHEWHbIE YpaBHEHUS. MeTObl 3aMEHbl HEM3BECTHOI'O M PA3JI0KEHUS
Ha MHOXUTEIU. MeTos OLIEHKH JIEBOM M MpaBO yacTel TPUrOHOMETPUYECKOro ypaBHEHMs. CHUcTeMbl
TPUTOHOMETPUYECKUX YypaBHeHuM. lIpocTeiilime TpUTrOHOMETPUYECKUE HEPABEHCTBA. ApKCHHYC,
apPKKOCHHYC, apKTaHI'€HC Yucia

CchopmupoBaTh TMOHATUS AapKCHHYCA, AapPKKOCHHYCA, AapKTaHI'€HCa YHWCJIA; HAy4YuTh peIIaTh
TPUTOHOMETPUYECKHE YPABHEHMSI U CUCTEMBI TPUTOHOMETPUUECKUX YPAaBHEHUM, UCIOJIB3YS Pa3IM4YHbIC
IIPUEMBI PELIECHUS; 03HAKOMUTH C IIPUEMAMU PEIEHUs TPUTOHOMETPUYECKUX HEPABEHCTB.

Kak u npu pemeHuu anreOpandeckux, MokKa3aTeiabHbIX U JOrapu(pMHUECKUX YpaBHEHUH, peleHHe
TPUTOHOMETPHUYECKUX YPaBHEHUH IyTeM pa3iW4YHBIX NpeoOpa3oBaHUl CBOAMTCS K PEIICHUIO
MPOCTEHIIMX: COSX = @, SINX= a, tgX = a, ctgX = a.

Paccmotpenue npocredmunx ypaBHEHHM HAuMHAETCS C ypaBHEHUs COSX = g, Tak Kak (opmyna ero
KOpHe#l mpoiie, yeM Gopmylia KopHel ypaBHeHHs SINX = a (B MX 3aIMCH 9acTO UCIOIb3YeTCsl HEOOBIYHBIN
JUTS yYalmMxcs ykasaresb 3Haka (-1)"). Perenue 6osiee ClI0KHBIX TPUTOHOMETPUYCCKUX YPABHEHHMIA, KOT 1A
BBINOJIHAIOTCS  ajreOpauyeckue M TPUTOHOMETPUYECKHE IpeoOpa3oBaHUs, CBOAMUTCS K PELICHHIO
MIPOCTEUIINX.

PaccmarpuBarorcs ciienyromue TUIBI TPUTOHOMETPUYECKUX YPAaBHEHWM: JIMHEHWHBIE OTHOCUTEIIBHO
SinX, COSX mim tgX; CBOZSIIMECS K KBAJAPATHBIM M JPYTUM alreOpanvyecKuM ypaBHEHUSIM MOCIE 3aMEHBI
HEU3BECTHOI'O; CBOASAIIMECS K MPOCTEHIIUM TPUTOHOMETPUYECKUM YPABHEHUSM IIOCIIE Pa3JIOKEHHs Ha
MHOXUTENN. PaccmaTpuBaroTcs NMpocTeiiye TPUroHOMETPUYECKHE HEPABEHCTBA, KOTOPBIE PEMIAIOTCA €
IIOMOILBIO EAUHUYHON OKPYKHOCTH.

8. MoBTopenue (3 1)

Crenenb c AeiCTBUTENBHBIM TOKazareneM. HppamnmoHanbHble ypaBHeHUs. [lokazaTenbHbie
ypaBHEHHUs U HepaBeHCTBaA. JlorapupmMuyeckue ypaBHEHUSI U HEpaBeHCTBA. PellleHue 3aa4 MOBbIIIEHHOM
TPYAHOCTH.

O0600MUTh U CUCTEMATU3UPOBATH 3HAHUSI TI0 OCHOBHBIM T€MaM aJIreOpbl U HayaJl MATEeMaTHYECKOTO
again3a 3a 10 xiacce

I'eomerpus
10 kaace (2 4 B Hepeqn10, Beero 70 4)

1. BBenenue (AKCHOMBI CTEPEOMETPHHU M UX CJeACTBUA). (34).

[IpeacraBnenue paszgena reoMeTpun — crepeoMeTpur. OCHOBHBIE MOHSATHUS CTEPEOMETPUH.
AKCHUOMBI CTEPEOMETPUU M UX CIEJACTBUS. MHOTOTpaHHHMKHU: KyO, Mapayjieenurea, MpsIMOYyTroJIbHBIN
napajulesienuIiesl, mpusma, npsiMas IMpusMa, IpaBWIbHASA NPU3Ma, NUPaMUa, NPaBUIbHAS NUPAMHUJA.
MoaenupoBaHre MHOTOTPAaHHHUKOB M3 Pa3BEPTOK U C TOMOIIBIO TEOMETPHUYECKOTO KOHCTPYKTOPA. .



Oco0eHHOCTBIO YUeOHHKA SBIISIETCS] paHHEE BBEJICHHE OCHOBHBIX ITPOCTPAHCTBEHHBIX (DUTYP, B TOM
quclie, MHOTOTPaHHUKOB. JlatoTCs HECKOJIBKO CIOCOOOB M3TOTOBJICHUS MOJENed MHOTOTPAHHUKOB W3
pPa3BEpPTOK M TIE€OMETPUYECKOr0 KOHCTPYKTOpa. MoIenupoBaHME MHOTOTPAHHUKOB CIIYKUT BaXKHBIM
(bakToOpoM pa3BUTHS MPOCTPAHCTBEHHBIX MPEACTABICHUMN yUaluXCs.

2. [IapajuieIbHOCTH NPSIMBIX U IUI0cKOcTei. (17 v).

[lepecekaronuecs, napasieabHble U CKpelIUBaronIrecs npsmMbie B mpocTpaHcTse. Knaccudukanus
B3aMMHOI'O DACIOJIOKEHUSI JIBYX HpsMBIX B IHpocTpaHCTBE. [IpU3HaK CKpelUBAIOLIMXCS MPSIMBIX.
[TapamiensHOCTh MPSIMOM M IUIOCKOCTH B mpocTpaHcTBe. Kitaccudukanus B3aMMHOTO PacHoIOKEHUs
npsAMOM M IocKocTU. [Ipu3Hak mnapauiesIbHOCTH NpsAMOM M IUIOCKOCTH. llapamnensHocTh ABYX
wiockocTeil. Knaccudukanus B3auMHOTO pacroiokeHus: JBYX miiockocted. [Ipu3Hak mapanienbHOCTH
IBYX IIOCKOCTEW. IIpu3HaKy nmapaiieslbHOCTH ABYX IPSMBIX B IIPOCTPAHCTBE. YTOJ MEXAY NPSIMBIMU B
MIPOCTPAHCTBE.

B nmannoit Teme 0000111at0TCSl U3BECTHBIE M3 TUIAHUMETPHUU CBEACHUS O MapauICIbHBIX MPSIMBbIX.
Bonpuryro nomols npu WUTFOCTPALMM CBOMCTB MapaJuIeIbHOCTH U MPHU PELICHUH 337a4 MOTYT OKa3aTh
MOZEJIA MHOIOTPaHHUKOB.

3mech K€ ydaliuecs 3HAKOMSTCS C METOJOM HU300pa)KeHHsl MPOCTPAHCTBEHHBIX (QHryp,
OCHOBAaHHOM Ha MapaJUICIbHOM MPOSKTHPOBAHUH, MOJYYArOT HEOOXOAMMBIC MPAKTUYECKAE HABBIKU IO
M300paXEHUIO POCTPAHCTBEHHBIX (DUTYP HA MIOCKOCTHU. [ yriiyOIeHHOTO M3y4YeHHs] MOTYT CIIY)KHUTb
3a/1a4¥ Ha IOCTPOEHUE CEYEHU MHOTOTPAaHHUKOB INIOCKOCTBIO.

3. IlepneHAMKYJSIPHOCTD NPSAMBIX M IUIOCKOCTEM. (18 4).

[lepnengukynsapHocTs  npsMbiX. llepnenaukynspHocTs mpssMOM M mIockocTu.  IIpu3Hak
MEePHIEHAUKYISIPHOCTH MNPAMOM M IUIOCKOCTU. OpTOroHanbHOE NpoeKTHpoBaHue. lleprneHnukynsp u
HAKJIOHHASA. YTOJI MEXKy MPSIMOM U INIOCKOCTBIO. JIByrpanHblil yroii. JIMHEHHBIN yroa ABYTPaHHOTO YIJIA.
[lepnenaukynspHocTh miockocTel. [Ipu3Hak NeprneHIuKyasspHOCTH JBYX IIOCKOCTeH. PaccrosiHue ot
TOYKM 10 mpsMoH. PaccrosHume OT npsMoiM M IUIOCKOCTH. PaccrosHuMe Mexay IapauielbHbBIMU
IUIOCKOCTSIMU. PaccTosiHue MexIy CKpelMBAaroIIMMHCS MpsAMbIMU. V300pa)keHHe MNpOCTPaHCTBEHHBIX
¢buryp.

B nanHolt Teme 0000mIaroTCs M3BECTHBIE W3 IUIAHUMETPUM CBEACHUS O MEpHEeHIUKYIISPHBIX
psMbIX. bosbllyl0o mOMOIIs IPU WIITIOCTPALMK CBOMCTB MEPIEHIUKYISIPHOCTH M IIPU PELIeHUH 3adad
MOTYT OKa3aTh MOJEIN MHOTOTPAHHHUKOB.

B kauecTBe MONOJHUTENBHOIO MaTepuana ydalluecss 3HaKOMSTCS C METOJIOM M300pa’keHus
IPOCTPAHCTBEHHBIX (PUI'Yp, OCHOBAaHHOM Ha IIEHTPAJbHOM MNPOEKTHUpoBaHWU. OHHU Y3HAIOT, YTO
LEHTPAJIbHOE MPOECKTUPOBAHUE UCIIOIB3YETCS HE TOJIBKO B T€OMETPHUH, HO U B )KMBOIUCH, (oTorpaduu u
T.J., YTO BOCIIPUATHE YEJIOBEKOM OKPYXKAIOLIUX IPEIMETOB IOCPEICTBOM 3PEHHUs OCYILECTBIIACTCS I10
3aKOHaM LEHTPAJIbHOrO MPOEKTUPOBAHUS. Y Yallecs MOoIy4yatoT HE0OX0AUMbIE MPAKTUYECKUE HABBIKH I10
M300pa’keHUIO TPOCTPAHCTBEHHBIX (PUTYp HA IUNIOCKOCTH B LIEHTPATbHOM MPOESKIUH.

4. Muororpanuuku (14 4).

MHororpaHssle yIiibl. BeITyKkiible MHOTOTPAaHHUKH U UX CBOMCTBA. [[paBUIbHBIE MHOTOTPAaHHUKH.
Paszseptka. [Ipusma, e€ ocHoBaHUs1, OOKOBBIE pedpa, BEICOTA, OOKOBast MOBEPXHOCTH. [Ipsimas mpusma.
[TpaBunbHasg npusma. [apannenenunen. Ky6. Iupamuna, e€ ocHoBaHus, 00koBbIe peOpa, BBICOTA,
O0KoBas MOBEpXHOCTh. TpeyronbHasa nupamuia. [lpapunpHas nupamMuga. Y cedeHHas nupamuia.
CummeTpus B mpocTpaHcTBe cuMmeTpusi. CUMMeTpus B KyOe, B apajiesenumnee.

Cpenu mpocTpaHCTBEHHBIX (PUTYP 0C000€ 3HAYCHHE UMEIOT BBITTYKIIbIEe (DUTYPHI U, B YaCTHOCTH,
BBINYKJIbIE MHOTOTpaHHUKHU. Teopema Diinepa o uncie BepuInH, pedep 1 rpaHeil BBITYKIOro
MHOTOTpaHHHUKA UTPAeT BaXKHYIO POJIb B Pa3IMUHBIX 00JIACTSIX MaTEMAaTUKH U ee mpuiiokeHusix. [Ipu
M3Y4YEHHUH MTPaBUWIBHBIX, MIOJIYIPaBUIIbHBIX U 3BE314aThIX MHOIOTPAHHUKOB CJIEIYET UCIIOJIb30BATh
MOJIETIM 3TUX MHOTOI'PaHHUKOB, U3TOTOBJIEHHE KOTOPBIX OMUCAHO B yUeOHUKE, a TakkKe rpadudeckue
KOMIIBIOTEPHBIE CPEACTBA.

6.IToBTopenue (184).

Iesb: MOBTOPUTH U 0000IIUTH MaTepua, u3ydyeHHsIi B 10 knacce

11 kaace



(34. B Hexemro, Bcero — 102 u.)
1. Tpuronomerpuueckue pyHkuuu (184)

OOnacte omnpeAeneHUs M MHOXXECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (GYyHKUIUH. YeTHOCTb,
HEYETHOCTh, NEPUOUYHOCTh TPUTOHOMETpUUECKUX (pyHKIMHA. CBolcTBa PyHKIMM y=cosX U €€ rpaduk.
CpoiictBa ¢ynkuumm y=sinx u e€ rpaduk. CpoiictBa (yHKUIMM y=tgx u e€ rpadux. OOpaTHBIC
TPUTOHOMETPUUYECKUE (PYHKIMH.

Cpenu TpUTOHOMETpPHUYECKUX (GOPMYN CIEAyeT 0Co00 BBIACTUTH T (QOPMYIbl, KOTOPBIC
HETIOCPEJICTBEHHO OTHOCSTCS K HCCIICIOBAHUIO TPUTOHOMETPUYECKUX (QYHKIUH H IMOCTPOSHHIO HX
rpadukoB. Tak, popmysasl sin(-X)=-sin X u cos (-X) = c0Os X BBIPAKAIOT CBOMCTBA HEYCTHOCTH U YETHOCTHU
(GyHKIUH y=Sin X ¥ y=COS X COOTBETCTBEHHO.

[TocTpoenne rpa kOB TPUTOHOMETPUUYECKUX (DYHKINN IPOBOAMUTCS C UCTIONB30BAHUEM UX CBOMCTB U
Ha4yMHAeTCs ¢ mocTpoeHus: rpaduka GyHkuuu y=cosx. C moMoIpio rpadMKOB TPUTOHOMETPUUYECKUX
(GyHKIMH penaioTcsi MpocTeiime TPUrOHOMETPHUYECKUE YPaBHEHHS U HEPAaBEHCTBA.

2. IlpousBoanasi u € reomerpuueckuii cMbica (18 u)

IIpenen nocnenosarensHocTH. HempepsiBHOCTH (QyHKuuu. Omnpenenenue npous3BogHoi. IIpasumiio
muddepenuupoBanus. IlpousBonnas creneHHoil ¢yHkuuu. IIpou3BojHBIE 371€MEHTAPHBIX (YHKIMMA.
['eomeTpuyecknii CMBICI IPOU3BOJIHOM.

OBnanenue mnpaBwiaMu TuddepeHIUPOBaHUS CYMMBbI, TPOU3BEICHUS M YaCTHOTO JABYX (YHKIUH,
BBIHECEHHSI TOCTOSTHHOTO MHOXHTENSI 332 3HAK IMPOU3BOIHON; 3HAKOMCTBO C Ju(epeHIIpOBaHNEM
CIIOXHBIX (PYHKIMI; 00ydeHHE HCIOJIb30BAHUIO (POPMYITBI IPOU3BOAHOM creneHHol GyHkuuu f (x) = xP
s JI000T0 JIeMCTBUTENBFHOTO D; (OopMUpOBaHME yMEHUH HaXOIWTh HPOM3BOIHBIC 3JIEMEHTAPHBIX
(GyHKIMI; 3HAKOMCTBO C TE@OMETPUYECKUM CMBICIIOM MPOU3BOJHON O00yU€HUE COCTaBJICHHUIO ypaBHEHUH
KacaTeNbHON K TpaguKy GyHKINHU B 33JaHHON TOYKE.

3.IlpuMeHeHne POU3BOAHOIN K HccaenoBanuio pyukuuii (13 u.)

Bozpactanue u yOpiBanre QyHKIMH. JKcTpeMyMbl GyHKIMU. Hanbompiiee u HauMeHblee 3HaYCHUS
¢ynkuuu. [loctpoenue rpadukoB QyHKIHIA.

OOydeHre NPUMEHEHUIO0 JOCTATOYHBIX YCJIOBUH BO3pacTaHUsl W YObIBaHUS K HaXO0XKJIECHUIO
MIPOMEKYTKOB MOHOTOHHOCTH (DYHKIIMHM; 3HAKOMCTBO C MOHSATHSAMU TOUYEK 3KCTpeMyMma (YHKIIMH,
CTallMOHAPHBIX U KPUTHYECKHX TOYEK, C HEOOXOAMMBIMH M JIOCTATOUYHBIMH YCJIOBUSMHU SKCTpEeMyMa
¢byHKIMN; 00ydeHNEe HaXO0XKIEHUIO TOUEK IKCTpeMyMa (PyHKIIMN; 00yYeHHEe HaX 0K IEHUIO HauOOIbIIEro U
HAaUMEHBIIETO 3HAaUeHUH (PYHKIIUU C TOMOIIBIO TPOU3BOIHON; (hOpMHUpPOBaHHE YMEHUS CTPOUTH I'paduKH
(GYHKIMH — MHOTOYJICHOB C IIOMOIIbIO NTEPBOM MPOU3BOIHOM.

4 . TlepBooopa3nas u maTerpaa (10 u)

IlepBooOpaznas. [lpaBuna HaxoxJaeHHs mepBooOpasHbIX. [lnomans KpUBOIMHEWHOW Tpameuuu.
NHTerpai n ero BIYUCICHUE.

O3HakoMJIEHHE C TOHATUEM MIEPBOOOPa3HOI, 00yueHHe HaX0KJICHNIO TIEpBOOOPA3HOM IS CTENeHel 1
TPUTOHOMETPUYECKUX (PYHKIMI; O3HAKOMJIEHHE C OHSITHEM MHTETPUPOBAHUS U 00ydyeHUE MPUMEHEHHUIO
MPaBUJ MHTETPUPOBAHUS NPU HAXOXKJIEHUHM MEepBOOOpa3HbIX; (pOpMUpOBaHHE MOHATHS KPUBOJIMHEHHOMN
Tpamneuuy, O3HaKOMJICHHE C MOHSITHEM OIpeAeNEeHHOro MHTerpaja, oOydeHHEe BBIYMCIEHHUIO IUIOMAAH
KPUBOJIMHEWHON TPANEeLUU B IPOCTEUIINX CIIydasX;

5. Komounaropuka (9 u1)

[IpaBuno mpousBenenus. Pasmemenuss c¢ mnoBropeHusMmu. IlepectanoBku. Pasmemenus 6e3
noBTopeHuil. Couetanus 6e3 nopTopeHuit u 6uHoM HeioToHa.

OBJ'Ia,Z[CHI/IC OOIHHUM H3 OCHOBHBIX CPCIACTB NOACYCTA YHUCIIA PA3JIMYHBIX COC,[[HHGHI/Iﬁ, 3HaKOMCTBO
ydqamuxcsa C pasMCIICHUAMU C TIOBTOPCHUAMMU. 3HaKOMCTBO C IEPBEIM  BUIOM COGJII/IHGHI/Iﬁ —



NEePEeCTaHOBKAaMH; JIEMOHCTpAIMs MPUMEHEHHUs MpaBHia MPOU3BEACHUS INPH BBIBOAE (OPMYINBI YHCIa
NIepECTAaHOBOK M3 I 2JIEMEHTOB. BBeieHe MOHATHA pa3MelieHus 6e3 TOBTOPEHUH U3 M 3JIEMEHTOB 10 I,
CO3/IaHHE MATeMaTUYCCKOW MOJICH JJIs PeUICHHs] KOMOMHATOPHBIX 33J]1a4, CBOJIMMBIX K MOACUETY YHCIa
pa3MeIIeHN; 3HAKOMCTBO C COYETAaHMSAMHM M HMX CBOMCTBaMH; peELIeHHE KOMOMHATOPHBIX 3a/ad,
CBOJMIIMXCS K MOJICUETY YHCIa COYETAaHUH M3 M DIIEMEHTOB MO II; 0OOCHOBaHHOE KOHCTPYHPOBaHUE
TpeyronbHuKa [lackans; oOydeHne BO3BEACHUIO JByWIEHA B HATYPAIbHYIO CTEIEHb C UCIOJIb30BAHUEM
¢dopmynsr HproToHa. CocraBneHne MOPSAIOYHBIX MHOXECTB (00pa3oBaHUE NEPECTaHOBOK);
COCTaBJICHUE HOPSIIOYHBIX MIOJIMHOYKECTB JTaHHOTO MHO)KECTBA (oOpazoBanue
pa3MeIEHH);10Ka3aTeNbCTBO  CIIPABEAIUBOCTH  (GOPMYyN JUId IOACYEeTa 4YHCIAa IIEPECTAHOBOK C
MOBTOPECHUSIMH U YHCJIa COYETAHWN C TIOBTOPEHHUSMH, YCBOCHHE NMPUMEHEHHS METOJa MaTeMaTH4ecKOu
UHAYKIUH.

6. DiieMeHTBI TeopuH BeposiTHOCTEd (7 )

BepositHocTh  coObITHSI. ClOXEHHE BEpPOSTHOCTEH. BeposITHOCTh MpPOM3BENCHUS HE3aBUCUMBIX
COOBITHH.

3HAKOMCTBO C pa3JUYHBIMM BHUJAMHU COOBITHH, KOMOMHAIIMSMU COOBITUI, BBEJICHUE MOHSTHUS
BEPOATHOCTH COOBITHSI M OOy4eHHE HAXOXXICHHIO BEPOSTHOCTH CIY4alHOTO COOBITHS C OYEBHIHBIMU
OJIarONPHUATCTBYIONUMH UCXOaMH; 3HAKOMCTBO C TEOPEMOK O BEPOSITHOCTH CYMMBI JIBYX HECOBMECTHBIX
COOBITHH U € MPUMEHEHNEM, B YACTHOCTH IIPH HAXOXJACHUH BEPOSITHOCTH MTPOTHBOIMOI0KHOTO COOBITHSI;
U C TEOPEMOIl O BEPOSITHOCTH CYMMBI JIBYX MPOU3BOJHBIX COOBITUI, MHTYUTUBHOE BBEICHHUE TMOHSATUS
HE3aBHCHMBIX COOBITHI; O00y4eHHE HAXOXICHHUIO BEPOSITHOCTU TMPOHU3BEICHHS JIBYX HE3aBHCHMBIX
COOBITHIA.

6. YpaBHeHHsI M HEPABEHCTBA ¢ ABYMsI lepeMeHHbIMH ( 7 )

JIuneliHble ypaBHEHHs M HEpPAaBEHCTBA C JBYMs IIEpEeMEHHbIMU. HenuHelHblE YypaBHEHHs W
HEPABEHCTBA C ABYMs IIEPEMEHHBIMU.

Hayuutp ywammxcst u3zoOpaxaTh Ha KOOPAMHATHOM IJTIOCKOCTH MHOXKECTBO PEIICHUM JMHEHWHBIX
HEPABEHCTB U CUCTEM JIMHEMHBIX HEPABEHCTB C JABYMS [IEPEMEHHBIMU.

8. UToroBoe moBTopeHue Kypca ajredpbl 1 Ha4aJl MaTeMaTHYeCKOro anaiamn3a ( 20 )

Beipaxkxenuss ¢ xopHsamu. CreneHHsle  BblpakeHHsA.  VppanuoHanbHble — BBIPa)KEHUS.
Jlorapudmuueckue BelpaxeHus. TpuronomeTpruyeckue npeodpasoBanust BeipaxkeHuil. UppanmonansHble
ypaBHeHus. [lokazatenbHble ypaBHeHus. Jlorapupmuueckue ypaBHeHMs. [lokazaTenpHble U
jJorapuMuueckue  HEpaBEHCTBA.  [puUroHomeTpuyeckue  ypaBHeHUsA.  [[poOHO-paroHanbHBIE
HepaBeHCTBAa. OOsacTh ompeesneHuss U o0nacTh 3HaueHus (QyHKIMHU. YETHBIE U HEu€THbIE (YHKIIMH,
nepuoandHocTh GpyHkuuid. Hynn @ynkuun. [IpoMexyTku 3HaKONOCTOSHCTBA, BO3pacTaHUE U yObIBaHHE
¢bynkuuu. [IponsBoanas u e€ npumeHenue. [leppooOpasHast u e€ mpuMeHEHHe.

ypOKI/I HUTOrOBOI'O NOBTOPCHUA UMCIOT CBOEH IIEJIbI0 HE TOJIHLKO BOCCTAHOBJICHUE B MaMSITH ydamuxcs
OCHOBHOI'O MaT€pualia, HO U O606H.I€HI/IG, YTOUHCHHUEC, CHUCTEMATU3AINIO 3HAaHUM MO anre6pe 1 HadajlaM
MAaTEMAaTUYCCKOTO aHaJIM3a 3a KypC Cpe,ZIHeI\/’I HIKOJIBI.

IToBTOpEHME MPOBOAUTCS 1O OCHOBHBIM COAEPKATEIBHO-METOIUYECKUM JIMHUAM U BBICTPAUBACTCS B
CIIEYIOIUM TOpSAKE: BBIUMCICHUS U NPeoOpa3oBaHUs, YPaBHEHUsI W HEPaBEHCTBA, (YHKIMH, Hadaja
MaTeMaTU4eCKOro aHaJIn3a.

I'eomerpus
11 kaacc (24 B Hefpen10, Bcero 68 4)

1.BexTopsl B mpocTpancTBe(6 )

BexkTops! B ipocTpaHcTBe. J[imnHa BekTopa. PaBeHCTBO BEKTOPOB. Cl10’KEHNE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha yKcilo .Pa3noxenne BekTopa Mo AByM HEKOJUIMHEAPHBIM BeKTopaM. KomnHeapHble BEKTOPHI.
Kommianapusie BekTopbl. PazinoxeHue no TpeM HeKOMILIaHAPHBIM BEKTOPaM.

2.Metoa koopauHaT B mpoctpancTBe(15 1)



KoopauHaThl TOYKH H KOOPANHATHI BEKTOPOB B IPOCTPAHCTBE .
[IpstmoyronbHas cucTeMa KOOpJIMHAT B IPOCTpaHCTBE. PaccTosiHMe MEX 1y TOUKaMH B TPOCTPAHCTRE..
Koopaunatsl BekTOpa. Yroa Mexay BekTopamu. CKalasipHOE POU3BeIeHHE BEKTOPOB. Y paBHEHHUS CEPHI.

N3ydyenue KooOpIuMHAT U BEKTOPOB B MPOCTPAHCTBE, C OJHOM CTOPOHBI, BO MHOTOM IOBTOPSIET
M3y4eHHE COOTBETCTBYIOUIMX TEM IUIAHUMETPHH, a C JIPYrod CTOPOHBI, JaeT aireOpandecKuil MeTox
pEIIeHUs CTEPEOMETPUUYECKUX 3a/1ay.

3.1unaunap, konyc, map (164)

OcHoBHblEe 35eMeHTHl cdepbl M Iapa. B3aumHoe pacrnonoxkenue chepbl U IIIOCKOCTH.
MHororpaHHUKH, BIHCAaHHBIE B cpepy. MHOTrOrpaHHUKH, ONKMCaHHbIe OKOJIO chepbl. Lunmuuap u koHyc.
Ourypsl BpalieHus.

B nanHoil Teme 06001atOTCs CBEACHUS U3 TUIAHUMETPHH 00 OKPY)KHOCTH M Kpyre, O B3aUMHOM
PaCMOJIOKEHUU MPSMOIl U OKPY)KHOCTH, O BIIMCAHHBIX M OMHCAHHBIX OKPYXHOCTSX. 3/€Ch ydalluecs
3HAKOMSTCS C OCHOBHBIMU (DUTYpaMU BpALICHUS, BEISICHAIOT X CBOMCTBA, yUaTCs X N300pakaTh U pelaTh
3amaun Ha ¢urypsl BpamieHus. dopmupoBaHuio 0Oojee TIyOOKUX NPEACTABICHUN YYaIUXCS MOTYT
CITY’KUTb 3a/1a4/ Ha KOMOMHAIIMK MHOTOTPAHHUKOB U (PUTYp BpaIICHUSI.

4.00beM ¥ IJI0IAAbL OBepXHOCTH (17 u).

[Tonstne odbema u ero cmoiictBa. OOBeM HWIMHIpA, MPSIMOYTOJHLHOTO Tapajuleienunena u
npu3Msl. [Tpunnun Kasansepu. O6bem nupamuisl. O0beM KOHYca U ycedeHHOro KoHyca. O0beM mapa u
ero yacreil. [limomaas moBepXHOCTH MHOIOTPaHHUKA, LIMJIMHAPA, KOHYCca, YCeUeHHOro kKonyca. [lnomane
MOBEPXHOCTH IlIapa U €ro YacTeu.

Nzyuenne 00beMOB 0000MIa€T I CUCTEMATHU3UPYET MaTepHall INITAHUMETPHHU O TIOUIAIAX IIOCKUX
¢buryp. DTO MO3BOJSET YUCTO TEOMETPUUECKUMHU METOJaMH, 0e3 HUCIHOJIb30BaHUS HMHTErpaja HId
MPEJebHOTO Mepexo/a, HAaWTH 00bEMbI OCHOBHBIX MPOCTPAHCTBEHHBIX (UTYp, BKIIIOYasi 00beM mIapa u
€ro yacTtei.

[IpakTuueckass HampaBJIEHHOCTb 3TOM  TEMbl  OHpeneseTcss  OOJbIIMM  KOJIUYECTBOM
pa3HoO0pa3HBIX 33/1a4 HAa BHIYMCIECHUE OOBEMOB U IIOIIA/ICH TOBEPXHOCTEH.

5.IloBTOopenne (14 u.)
IToBTOPUTE M OOOOIINT 3HAHUS M YMEHHS, YUaIIUXCS Yepe3 pelieHHe 3a/1a4 MO CIeTYIOLM TeMaM: METO]
KOOpAMHAT B IPOCTPAHCTBE; MHOTOTPAaHHUKH; T€Ja BPALIEeHUs; 00BEMbI MHOIOTPAaHHUKOB U TEJ BpallleHHs!



