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CocraBurens: PsOyxuna C.B., npenogaBarens OI'BIIOY YTXT

YuebHo-MeToauueckuii kKoMiuieke mo auciumimae OY .04 Maremarnka
(mpouIIbHBIN YPOBEHB) COCTABIEH B COOTBETCTBUU C TPEOOBAHUSIMU K MUHUMYMY
pesynbTaToB ocBoeHuss OVY]1.04 Maremaruka, wusnoxkeHHbiMu B DenepanbHOM
rOCyJJapCTBEHHOM CTaHJapTe CpeAaHero MnpodecCuoHaIbHOTO O00pa3oBaHUs IO
cnequanbHocT  13.02.11  Texnuyeckas dSKcIulyatauus W 0OCITyKMBaHUE
AIIEKTPUUECKOTO M BJIEKTPOMEXaHUYEeCKOoro oOopyaoBaHus (IO  OTpacism),
YTBEPXKJIECHHOM IpuKazoM MuHuctepcTBa oOpazoBanusi U Hayku P® ot 07 nexabps
2017 r. Nel196.

VYuebHo-MeToandeckuii komiuieke 1o aucuummuimae OVY].04 Maremaruka:
(npodunpHBIl ypoBeHb) BxoauT B [IMK nucuumimH mMaremMarnueckoro u oOIIEro
€CTECTBEHHOHAYYHOTO IMKJIA M SBISETCS YacThI0O OCHOBHOM MPOQECCHOHATBHON
o0Opa3oBaTeIbHOM IPOTPAMMBI OI'BIIOY «Y IbSHOBCKUU TEXHUKYM
JKEJIE3HOJIOPOKHOTO  TpaHcmopTay mo crneunaidbHoct 13.02.11 TexHuyeckas
JKCIUTyaTalusi W OOCIyKUBAHUE DJJIEKTPUYECKOTO M DIIEKTPOMEXAHUYECKOTO
o0opynoBaHusi (1o oTpacisiM), pa3pabOTaHHONW B COOTBETCTBHUM C TNPUMEPHOU
nporpaMmon 1o cneuuansHoct oT 30.12.2018, nHomep B peectpe 13.02.11-
181230mp.

Vuebno-meToquueckuii komiuiekc 1o guciumumbae OVY (.04 Maremaruka
(mporIbHBIN YPOBEHB) aJIpECOBAH CTYJIEHTaM OYHON (HOpPMBI OOyUYEHUSI.

YMK]] BkiroyaeT TEOpeTHYEeCKU OJIOK, MepeyeHb MPAKTUUYECKUX 3aHATHUM,
3alaHUsl O CaMOCTOSITEIbHOMY M3YYEHUIO TE€M JUCLMIUIMHBL, BOIPOCHI JJIS
CaMOKOHTPOJISI, IEPEUYCHb TOUYEK PYyOEKHOTO KOHTPOJIS, a TAaK)KE BOMPOCHI U 3aJaHUs
10 IPOMEXKYTOUYHOM aTTECTalUH.
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YBAXKAEMBIA CTYJIEHT!

Y4eOHO-METOINYECKHd  KOMIUIEKC 1O  JucuuiuimHe — «MareMatukay
(npo¢unpHBIM ypoBeHb) co31aH Bam B momompb Uit pabOThl Ha 3aHATHUSX, MPU
BBINIOJIHEHUU JIOMAIIHEr0 3aJaHusi, CaMOCTOSITENIbHOW padOThl M MOATOTOBKU K
pa3IUYHBIM BUJAM KOHTPOJIA MO AUCHUIUIMHE, a TaK K€ MPU CaMOCTOATEIbHOM
W3YUYEHUU JAUCLUIUIAHBI.

YMK no pucuumimHe «MaremaTtuka» (MpodUWIbHBIM ypPOBEHb) BKIHOYAET
TEOpETUYECKU  OJOK, TMepeyeHb NPAKTUYECKUX  3aHATUM, 3aJaHus  JUIs
CaMOCTOSITEJIbHOIO HM3YYEHHsSI TE€M JUCLUMIUIMHBI, BOIMPOCHI ISl CAMOKOHTPOJIS,
NepeueHb TOYEK pyOEKHOTO KOHTPOJsA, a TakKe BOINPOCHl W 3aJaHusl TIO
IIPOMEKYTOYHOU aTTECTALINH.

[Ipuctymass K W3y4eHUI0O HOBOW Yy4eOHOW JUCIUIUIMHBI «MaremaThka
(mpodunbHBI  ypoBeHb), Bbl  JOMKHBI ~ BHUMATENBHO  HU3YYHUTh  CIIMCOK
PEKOMEHJIOBAaHHOW OCHOBHOM M BCIIOMOTaTeNIbHOM JIMTEpaTypsl. M3 Bcero maccusa
PEKOMEHA0OBAaHHOM JINTEPATYPHI CIEAYET ONMPATHCS HA JINTEPATYPY, YKA3aHHYIO KaK
OCHOBHYIO.

[To xaxnont teme B YMK mnepedncieHbl OCHOBHBIE TOHSTHUS W TEPMHHBI,
BOIIPOCHI, HEOOXOAUMBbIE ISl M3y4YeHHUs (IJIaH U3Y4YeHHUsS TEMbI), a TakXKe Kparkas
uHdOpMaIHS [0 KAKJIOMY BOMPOCY U3 MOJIeKAMX n3ydeHuto. Hannuue Te3ncHon
uHpopMalMu 1O TeMe TNO03BOJIMT BaM BCHOMHHTH KJIIOYEBBIE MOMEHTHI,
pacCMOTpPEHHbIE MPENOJABATENIEM Ha 3aHITHH.

OCHOBHBIE TOHATHS, UCIIOIB3YEMBIE ITPH U3YUYEHUN COIAEPIKAHMS JUCLHUIIINHBI
«Matematukay (mpouiabHbIA ypPOBEHbB), IPUBEAEHBI B IIIOCCAPUU.

[Tocne m3ydyeHHuss TEOPETUYECKOro OJIOKA MPUBEACH NEPEeYeHb MPAKTHUECKUX
paloT, BBIMIOJIHEHUE KOTOPBIX 00s3arenbHO. Hanmnuue mojoKMUTENbHON OLIEHKH I10
MPAKTUYECKUM paboTaM HEOOXOAMMO HJisi monydeHus audQepeHnrmpoBaHHOTO
3adera no aucHuIuimHe «MaTtematuka» (MpopUIbLHBIA YPOBEHB), IOATOMY B Clydae
OTCYTCTBUSI Ha YpPOKE II0 YBAXXMTEIBHOM WIM HEYBAXXUTEIBHOM NpuunHE Bam
noTpeOyeTcsi HATH BpeMsI U BBIIOJIHUTH MPOMYILEHHYIO padoTy.

B mpouecce mzyuenus aucummiiiabl «MatemaTuka» (MpoUiIbHBIN YPOBEHB)
MPeIyCMOTPEHA CaMOCTOSITENIbHASL BHEAY IUTOPHAs padoTa.

Conepxanue  pyOeXHOro KOHTposis  (Touek  pyOEKHOro  KOHTPOJIS)
pa3paboTaHO HA OCHOBE BOIPOCOB CAMOKOHTPOJISA, TPUBEIACHHBIX MO KaXI0U TEME.

[Io wroram u3ydeHus AUCHUIUIMHBI «Maremarukay (MpodUIbHBIN YPOBEHB)
IIPOBOJUTCS DK3aMEH.

B 3aueTHy10 KHI)KKY BBICTABIISIOTCS OLEHKHU 32 JU((epeHIINPOBAHHbBIE 3a4EThI
Ha OCHOBAHMU OIICHOK 32 MPAKTUYECKHE pabOThl U TOUYKU PyOEHKHOrOo KOHTPOJIA,
DK3aMEH.

B pesynbraTe ocBoeHus1 TUCUMILTMHBI «MartemaTuka» (Ipo(uIbHBIA YPOBEHB)

Bl 10IKHBI YMETB:
— BJIAJIETh METOJAMM J0KA3aTEJIbCTB U AJITOPUTMOB PEIICHUS, TPUMEHSTh HX,
MIPOBOJINTH J0OKA3aTEIbHBIE PACCYKIACHUS B XOAE PEUICHHUS 33/1a4;

— IIPUMCHATDH CTaHAAPTHLBIC IIPHUCMBI peICHusA panqrOHAJIbHBIX u



MPPAUHOHAIBHBIX, IOKA3aTEJIbHbIX, CTEINEHHBIX, TPUTOHOMETPUUYECKUX

YPAaBHEHUW U HEPABEHCTB, UX CUCTEM;

— HCIMOJIb30BaTh TOTOBBIE KOMITBIOTEPHBIE MPOrPaMMBbI, B TOM YKCJIE JIJI ITOMCKA

IIyTH PELICHUS U WLTFOCTPALIMU PELICHNS] YPABHEHUN U HEPABEHCTB;

— XapaKTepu30BaTh MOBeJeHNE (DYHKIIHIA,

— XapaKTepu30BaTh MOBeJeHNE (DYHKIIHIA,

— WCNOJIb30BaTh TMOJYYEHHbIC 3HAHUS JUISl ONWCAHUA M aHajdu3a pPEeajbHbIX
3aBUCUMOCTEH;

— BJIAJIECTh OCHOBHBIMU TMOHSTUAMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX
reoOMeTPUIECKUX (PUTYpax, UX OCHOBHBIMU CBOWMCTBAMH,

— pacmno3HaBaTh reoMeTpuueckue GUrypbl Ha YepTexKax, MOJEIAX U B PealbHOM

MHPE;

— TMPUMEHSTh H3yYEHHbIE CBOICTBA Te€OMETPUYECKUX (GUTYp U (OpMYIbl IS

PELICHUS] TEOMETPUUECKHX 3a]1a4 U 3a7a4 C MPAKTUYECKUM COJICPKAaHUEM;

— HaXOJIUTh W OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITUM B MPOCTEHUIINX

MPAKTUYECKUX CUTYAIUAX U OCHOBHBIEC XaPAKTEPUCTUKH CIIYUYalHBIX BEJIUYNH;

— HCIOJIb30BAaTh TOTOBBIE KOMIIBIOTEPHBIE IPOTPAMMBI.

B pesynbrare ocBoeHus aucuMiuinHbl «MatemaTuka» (mpo(uiibHbINA YPOBEHD)
BblI 10JKHBI 3HATH:

— MATEMaTHU4YEeCKUE TOHATHS KAK BAXKHEUIINE MaTEMAaTHYECKUE MOJEIH,

MO3BOJISIFOIIME OMUCHIBATHh U M3Y4YaTh Pa3HbIE MPOLIECCHI U ABJICHUS;

— BO3MOYKHOCTh aKCHOMATHYECKOTO MOCTPOCHUSI MATEMAaTUYECKUX TEOPUIL;
— TIOHATHUS MAaTEMAaTUYECKOTO aHaJIM3a U UX CBOWCTBA;
— CTaTHUCTUYECKHE 3aKOHOMEPHOCTH B PEAJIBHOM MHPE, OCHOBHBIEC ITOHATHSA

AJIEMEHTAPHOM TEOPUU BEPOSITHOCTEM.

Buumanme! Ecnu B xome wm3ydeHuss muCHMIUIMHBI «Maremaruka: anreOpa,
Ha4daJi0 MATEMATHYECKOTO aHAIIN3a, TEOMETPH» Y Bac BOZHUKAIOT TPYIHOCTH, TO BbI
BCET/Ia MOXETE K MPEINOJaBaTeI0 NPUUTH HA JOMOJHUTEIbHBIC 3aHATHUS, KOTOPbIC
MPOBOJISITCSL coriacHO rpaduky. Bpems npoBeaeHUs: NOMOTHUTEIBHBIX 3aHITUN Brl
CMOXETE y3HaTh y MpernojaBaTeis, a Takke MO3HAKOMUBIIUCH C TpadUKOM HX
MIPOBEJICHNS, Pa3MEIIEHHOM Ha JIBepU KaOMHETa MpernoaaBaTers.

B cnyudae eciu Bol nponycTunu 3anatusi, Bel Takke Bcerjia MOKeTe MPUNTH Ha
KOHCYJIbTAlIMIO K MPENOABATEN0 B YAChI JOMOJHUTEIbHBIX 3aHATHI.



OBPA3OBATEJIbHBII MAPHIPYT IO JUCHUILIUMHE/MJIK

Tabauua 1

(I)Ole)I OTYETHOCTH, o0si3aTesibHbIE 1JI5 caaum

KoanuecTBo

nabopaTopHBIC 3aHATHUS

HE MPEeTyCMOTPEHO

MMPAKTHYCCKHUC 3aHATHUA

89

Touku pyOEKHOr0 KOHTPOJIS

OK3aMCH

[IpomesxkyTouHas arrectauus (Ipy HAIUYUH)

sK3ameH (4 cemecT)p)

Kenaem Bam ynaun!




COILEPKAHUME JUCHUIIJIMHBI

BBEJIEHUE
OcHOBHbIC IOHATHS M TEPMHUHBI 10 TeMe: 3HAYCHHE MAaTEMAaTHUKNA B HAaykKe,
TEXHUKE, SKOHOMHUKE, HHPOPMALMOHHBIX TEXHOJOTHUSIX U  IMPAKTHYECKOU
JIEATEIbHOCTH

PA3JIEJI 1. AJITEBPA
Tema 1.1. PazBuTHne NOHATHSA 0 YHCJTIE

OcCHOBHbIC NOHATHS W TEPMHHBI 10 TeMe: LEIblE U PALMOHAIBHBIE,
HaTypajbHble, WpPpPAUMOHAIBHBIE YHUCIA,  JCHCTBUTENIBHBIC 4YHWCIA, MPU3HAKH
JIEJIMMOCTH YHUCEJ, MOAYJb JIEHCTBUTEIBHOTO YHCIa, NPUONMKEHHbIE BHIYUCICHUS,
KOMIIJIEKCHBIE YHWCJAa, YpPAaBHEHUS, BHUAbBl YPAaBHEHUW, CHCTEMbl YpPaBHEHHIA,
HEPaBEHCTBA, BUJbl HEPABEHCTB M CHOCOOBI MX PEIIEHUs, CUCTEMbl HEPABEHCTB,
(GyHKUHS U €€ CBOMCTBA, rpa@uK QyHKIMH, TpeoOpa3oBaHue rpauKoB (PyHKIUH.

IInan u3yvyenus Tembl (IepeyeHb BOMPOCOB, 00A3aTENbHBIX K U3YUEHUIO):
1. BeimonHenue apudmMeTHuecKuX ACHCTBUS HAJl YMCIAMU, COYETas YCTHbIE U

MTUCbMCHHBIC TTPUECMBI.
2. Haxoxnaenne  NpUOMMKCHHBIX 3HAYCHWA  BEIMYMH W TOTPEIIHOCTEH
BBIYUCIICHUH (a0COIFOTHON U OTHOCUTEIBHOM).

3. CpaBHEHHME YMCIIOBBIX BBIPAXKEHUHU.

4. Haxoxpaenue o0iactu onpenesacHus: U 00JacTy 3HadeHU (yHKIIUU.

5. Brruucnenue 3HaYeHW (PYHKIUH IO 3HAYCHHUIO apTyMEHTA.

6. JlemoHCTpaimsi CBOMCTB JIMHEWHON M KBaIpaTUIHON (DYHKITHIA.

7. UccnenoBaHue  JIMHEMHOW, KyCOYHO-JIMHEMHOW, JPOOHO-TMHEHHON WU
KBaIpPaTUYHON (PYHKIMI, IOCTPOCHHE HX rpauKoOB.

8. UreHue rpa@ukoB QyHKIHIMA.

9. BrimonHenue npeodpazoBaHus rpapuka QyHKIUU.

Kpartkoe u3/10:keHHE TEOPETHYECKNX BONIPOCOB:

Abconromuas noepewinocms — pa3HOCTb MEXIY UCTUHHBIM 3HAUYEHUEM YHuCia U
NPUOIMAKEHHBIM, T.€.: AX = |aX|, rAe a — IpUOJMKEHHOE 3HAUCHHE X.
OmnocumenvHas nozpewHocms — OTHOIIEHHE a0COJIOTHOM MOTIPEIHOCTH K
npuOIMKEHHOMY 3HaueHHI0: dx = Ax/a-100%.
Jeiicmeus Had npuOIAUNHCEHHBIMU YUCTAMU:
1. OpU CJIOKEHWHM M BBIYMTAHUM YHUCEI WX aOCOJIOTHBIE U OTHOCUTEIbHBIC

MOTPEIIHOCTHU CKiaabiBatoTcs: A(atb) = Aa+Ab;

2. NpU YMHOXKEHHHW W JIEJICHMM 4YHCET WX OTHOCHTEIbHBIC IOTPEITHOCTH
ckJaapIBatoTCs: 0(a-b) = 6a+ob; o(a/b) = da+db;



3.  Opu BO3BEJICHHM 4YHCIA B CTENEHb €ro OTHOCUTENIbHAS IOTPEIIHOCTh
YMHOYKAETCs Ha ToKasarelb crenenu: da* = kda.

Dopmynvl COKpawenno2o ymuoxcenus:  Dopmyra  pasnodncenus — KeaopamHo20
(a +b)*=a’+ 2ab + b? mpexuiena Ha MHONCUMENI:
(a—b)*=a’+2ab + b’ ax’ +bx + ¢ =a(x — x;)(X — Xz)

(a—b)a+b)=a*—b’
(a+b)’ =a’ + 3a’b + 3ab* + b’

(a—b)’=a’—3a’b+3ab’>- b’ OcHogHoe c6oticmeo Opobu:
a’+b’=(a+Db)a®-ab+b? ab _a
a’-b’=(a-b)@@+ab+b’ cd ¢

OO0mue cBegeHnsi 00 ypaBHEeHUAX
e PaBeHcTBO, cojepkallee HEU3BECTHbIE OYKBEHHBIE BEIWYUHBI, KOTOPOE

BBIIIOJHACTCA JIMIIb IIPHM HCKOTOPBIX 3HAYCHUAX BXOIAINIUX B HETO 6YKB,
Ha3bIBACTCA ypAGHEHUEM.

o Pewums ypaenenue — 3HAYUT HAlTH BCE€ TaKWE YHCJIOBBIC 3HAYCHUS
BXO/SIUX B HCTO HCU3BCCTHBIX, KOTOPBIC 06pamanT YPaBHCHHUC B TOXKACCTBO.

OTH 3HAYEHUs HA3BIBAIOTCS KOPHIMU YPABHEHHS.
o Pagnocunvhvimu ypasHeHuamMu HA3BIBAIOTCA TAaKUE YPABHEHUS, KOTOPBIC

MMEIOT OJIHA U Te ke KopHHU. [Ipomecc pelieHus ypaBHEHUN 3aKIIOYAETCS B
OCHOBHOM B 3aME€HE JJAHHOT'O YPABHEHUS IPYTUM, €EMY PABHOCHIIbHBIM.

Kaaccuduxanusi ypaBHeHu

Jlunetinoe ypagnenue — ypaBHeHue Buja ax + b =0, rne au b — neficTBUTENbHBIC
qHClIa.

o b
1. Eciu a=0, To ypaBHEHHE UMEET €IMHCTBEHHBIN KOPEHb X =— -

2. Ecima=0, b =0, To ypaBHeHHE KOPHEN HE UMEET.
3. Ecmma =0, b=0, To ypaBHeHUE HMeeT OECKOHEYHO MHOTO KOPHEH, T. €.

KOPHECM YpPaBHCHHU: ABJIACTCA T1000¢ I[GﬁCTBHTGJIBHOG YHuCJiao.

Keaopamnoe ypasnenue — ypasHenue Buaa ax>+bx +c¢ =0, a # 0. UtoOsl HaliTH
KOJIMYECTBO KopHew (1,2 Wiu HU OJTHOTO), HEOOXOUMO HAWTU JTUCKPUMHUHAHT

. —b+~/D
D = b’ — 4ac. UroObl HAWTH KOPHH, HY)KHO IPUMEHUTE POPMYILY: X 2= —
a
Ecnu BTOpoit koadummeHT b — ueTHOE YKciio, TO KOPHU KBAJPAaTHOTO YPaBHEHHSI

—k+~Nk*—ac
a
Bukeadpammnoe ypaenenue — ypaBHeHue Buga ax’ + bx*> + ¢ = 0, a # 0 3ameHoi
x’>=y ypaBHEHHE IIPUBOAUTCS K KBAIPATHOMY.

MO>XHO HaiTu 1o gopmyne: b =2k, x,, =



Jlpobnoe ypasHenue - 3TO ypaBHEHHUE BUA STB =0, e P (x) u Q (X) — HEKOTOpBIE
P(x)=0
0(x)#0

MHOTOWICHHI. J[poOHOE ypaBHEHHE PAaBHOCUIILHO CUCTEME:

OO01ue cBeeHNsI 0 HEPABEHCTBAX
o Hepasencmeamu Ha3bIBAIOT BhIpakeHUs Buaa a<b (a<b),a>b(a>Db), rme a
1 b MOTYT OBITh YHCIIAMH WIH (PYHKIIHSIMHU.
e Pewmump HepaseHcmeo — 3HAYUT HAWUTU MHOKECTBO 3HAYCHUM apryMEHTA,

IIPU KOTOPBIX HEPABEHCTBO CHPABEIJIUBO.
o OJK6UBANEHMHBIMU HeEpAGeHCmeamu  HA3bIBAIOTCA TAaKUE HEPaBEHCTBA,

KOTOpBIE UMEIOT OJTHO U TE KE PELICHHUE.
Knaccundukanus HepaBeHCTB

Jlunetinoe nepasencmeo — HepaBEHCTBO BUaa ax +b>0,ax +b<0,ax +b >0, ax +
b <0, rne au b— aciictBurenbHbIe yncia (a # 0).

b b
Ecau a> 0, To moiyuaem HEpaBEeHCTBO X > - (x € (—; ; +0))

b b
Eciam a <0, TO mosiydaeM HEPABEHCTBO X < - (x € (- o - )

Keaopamnoe nepaéencmeéo — HepaBeHCTBO Buaa ax° +bx +¢ >0, ax’* +bx +¢ >0,
ax’> +bx + ¢ <0, ax> + bx + ¢ <0, rae a, b, ¢ — HEKOTOPBIE NEHCTBUTENLHEIE YUCTIA U
a#0.
YToObI HAWTU MHOKECTBO PELICHUM, HY>KHO PEIINTh KBaJPAaTHOE YPaBHECHHUE:

1) mpu a>0, D=b?-4ac>0:x€ (—00; _bz_aE]U(_b;aﬁ ;+°°]

2y npua>0, D<0: x €R
3) mpu a <0, DEO:XE[_b+E;_b_5]

2a 2a
4) nmpu a <0, D <0: pemiennii HeT.

TIpocmetiuumu K6aOpamHbIMU HEPAGEHCMEaMU SIBJISIOTCS HEPABEHCTBA X° < m,
x> m.
Mmnooicecmeo pewenutl nepagencmea x° < m:

1) mpu m < 0: pelieHuii HeT.

2) mpum>0: XE (- vm:vm)

Mmnooicecmeo pewienutl nepagencmea x° > m:
1) nppum<0: x €ER
2) pr m > 0: X € (= cos—/m )U (Vrms+00).



§ a+h
JlpobHo-nunelinoe HepageHcmao - TO HEPABEHCTBO BHJIA —d>k, ramea, b, c,d, k-
X+

HEKOTOpHIE ICUCTBUTENIbHBIC YKCia. Penenne ApoOHO — IMHEHHOTO HepaBEHCTBA
CBOJIUTCS K PEIIEHUIO KBAJIPaTHOIO HEPABEHCTBA.

HepasencTBa Buja P(x)>0, P(x)>0, P(x)>§0, P(x)=0, P(X)Q(x)>0, %)0 pelarorcs

MCTOAOM HMHTCPBAJIOB, AJIsI 3TOI'0 HYXHO 3HATb BCC HeﬁCTBHTGHLHBIG KOPHH
MHOI'O4JICHOB P(x); Q(x), HUX KPAaTHOCTH W 3HAK MHOI'OYJICHOB B IIPOU3BOJILHO

BBIOpAHHOM TOYKE X, HE COBITA/IAIOIIEH ¢ KOPHEM MHOTOWJICHA.
Pemnth cucTreMy HepaBeHCTB — 3TO 3HAYUT HAWTHU BCE TE€ 3HAYECHUS APTYMEHTOB

(yHKLHNA, BXOASIINUX B HEPABEHCTBA, IPH KOTOPBIX BCE HEPABEHCTBA CUCTEMBI
OJTHOBPEMEHHO CIIPABE/IUBBI.

Kparkue cBeeHust 0 KBAApATUYHON QyHKIMHU
®dynkuus Buga y = ax> + bx + ¢ (a, b,c — nmocrosuusie BenuuuHel, a £ 0)

Ha3bpIBaeTcsl KBaapaTuyHo. OOJacTbio OMpeeNieHus KBaApaTUYHON (QyHKUIUU
ABIISETCA MHOKECTBO BCEX JEMCTBUTENBHBIX uKcel. B mpocreiiniem ciaydae y = ax’
(b =c =0) rpadpukoM QyHKUUHU SBISETCS KpUBAs JUHUS, IPOXOAAIIAS YEpe3 HAYaAII0
xoopaunar. Kpusas, ciyxkamas rpapukoM QyHKIUM y = ax’ , ecTh mapabona. Eciu
a > (0, To BeTBM mapaboJibl HampaBiieHbl BBepx. Ecnum a << 0, To BeTBU mapabosibl
HaIpaBJIeHbl BHU3.

ANTOpUTM MNocTpoeHus rpadrka KBaIpaTUUHON (QYHKIIMH:
1. Haiftu xoopAuHATHI BEPUIMHBI MapadObl 1 OTMETUTh UX B KOOPJIAWHATHON

wiockoctd. Touka ¢ KoopamHaTamMu (m; n) — BepIIMHA MapaOOJIbL:
m = _ b n— —b* +4ac
2a’ 4q

2. Haiitu mymu ¢pynkumu (ax” + bx + ¢ = 0), ecnu kBagpatuuHas QyHKIMS HE
MMeEeT HyJiel, To napadoia He nepecekaeT ock Ox. [locTpouTs emre

HECKOJIBKO TOUYEK, MPUHAJICKAIINX MapadoJie.
CoeMHUTH OTMEUEHHBIE TOYKH TUTABHOM JTUHUEH.

IIpakTuyeckue 3aHATHSA:

Nel Apudmerrueckue ACUCTBUS HAJA YHUCIAMHU, HAXOXKJICHHE MPUOIUKEHHBIX
3HAYEHUIN BEJIUYUH U MOTPEITHOCTEN BBIYUCICHUN (A0COTIOTHOM U OTHOCUTEIBHOMN),
CPaBHEHHUE YKCJIOBBIX BBIPAKEHHUI.

Ne2.BeinosiHEHME ~ TOXIECTBEHHBIX  MPeoOpa3oBaHUM  LEIbIX U JPOOHO-
palMOHATBHBIX BBIPAKECHUMH.

Ne3.Pemienue kBaapaTHbIX, OUKBAIPATHBIX U JPOOHO-pAIMOHATBHBIX YPAaBHCHUH.
Ne4.PenieHue HEpaBEHCTB U CUCTEM HEPABEHCTB.

NoS.[Toctpoenue rpaduka KBaapaTUIHON (PYHKIIHH.



3aganus VI CaMOCTOSATEIbHOI0 BBINIOJTHEHUS
AmumoB IIILA. u np. MaremaTtuka: anredpa W Hadajga MaTEMaTHYECKOTO aHaIu3a,

reomeTpus. — M., 2018. - 240 c.

DopMa KOHTPOJIAA CAMOCTOATEIbHON (BHEAYAUTOPHOI) padoThI:
— YCTHBIN OIPOC
— MPOBEPKA MPAKTUYECKUX PAbOT

Bomnpoch! 1j1s1 CAMOKOHTPOJIS 110 TeMe
1. HazoBuTe nopsi10K BHIMOJHEHUS JICUCTBUM B YMCIIOBBIX BHIPAXKEHUSAX CO CKOOKaMU

u 6e3 CKOOOK.

2. Jlaiite omnpeneneHrne aOCOMIOTHON MOTPEITHOCTH.

3. [aiite onpeneneHne OTHOCUTENbHOM MOTrPEIIHOCTH.
4. TIpaBuio OKpyrjieHUs: YUCE.

Tema 1.2. KopHu, creneHu u Jjorapugpmbl

OcCHOBHbBIEC MOHATHS M TEPMHHBI M0 TeMe: KOPHU HATypajIbHOW CTEICHU U3
yyuclia M WX CBOWCTBA, CTENEHW C PAUMOHAJIBHBIMHU IIOKAa3aTelsAIMU U
NEeWCTBUTEIBHBIMU TOKAa3aTeNsIMH, WX CBOWCTBa, Jorapudm 4YKCiIa, OCHOBHOE
JorapuMUYecKoe TOXKJIECTBO, JECCATUYHBIC UM HATypajbHbIC Jorapudmbl, MpaBuia
NEUCTBUH ¢ joraprumamMu, Iepexoa K HOBOMY OCHOBAHHMIO.

Ilnan u3ydyenus Tembl (epeueHb BOMPOCOB, 003aTEIBHBIX K U3YUEHUIO):
1. IIpeobpaszoBanue palMOHAIIbHBIX, HUppaloOHaIbHbIX CTENEHHBIX,
MOKA3aTeNbHbBIX U JTOTapU(DMUUECKUX BHIPAKCHHM.
Brruncnenue u cpaBHEHUE KOPHEH.
BrinosiHEHHE pacdyeToB ¢ paJuKaIaMHu.
Pemrenne nppaniiOHAIBHBIX YPABHEHH.
Haxoxienne 3HaueHuil CTENEeHeN ¢ palOHAIbHBIMH OKA3aTEIISIMU.
CpaBHEHHME CTENIEHEM.
[IpeobpazoBaHus BEIpXKEHUH, COIEPIKAIIUX CTEIICHHU.

XN h WD

Perienrie nokaszaTeibHBIX YPaBHEHUH.

9. Pemenue npukIaHbIX 3a1a4.

10.Haxoxxnenue 3HaueHuii sorapudma 1o npou3BoJIbHOMY OCHOBAHHUIO.
11.Ilepexo OT OJTHOIO OCHOBAHUS K IPYTOMY.

12.Bberuucienue u cpaBHEHHE JIOTapU(MOB.

13.JlorapudMupoBaHre U TOTCHIIMPOBAHNE BBHIPAKCHUIA.

14.Pemenue orapuMUIeCKuX ypaBHCHUM.



Kpartkoe u3noxeHne TeopeTH4ecKiuX BONPOCOB:
Onpeodenenue. KopHeM n — 0il CTENEHU U3 YKCIIAa @ HA3bIBAETCA TAKOE YUCIIO, N-as
CTEIIEHb KOTOPOIr'o paBHaA a.
Onpeodenenue. AprupMeTHUECKUM KOPHEM N — OW CTENEHU U3 YUCa a Ha3bIBAIOT
HEOTPHULIATEIIBLHOE YUCIIO, N-as CTENIEHb KOTOPOTO paBHa a.
[Ipu yeTHOM n CYHIECTBYIOT ABa KOPHS N — OW CTENEHHU U3 JIF000T0 MOJIOKUTEIBHOTO
yucia a; KOpeHb N — o creneHu u3 yuciaa 0 paseH 0; KOpHEN YETHOM CTENEHU U3
OTPULATEIIBHBIX YHUCEN HE CYLIECTBYET.
[Ipu HEYETHOM N CYLIECTBYET KOPEHb N — OM CTENEHU U3 JIF000T0 Yncia a, U MPUTOM
TONBKO OfMH. [l KOpHEH HEYEeTHOM CTENEeHH CIPAaBEIIMBO PABEHCTBO 4/—a =—4/a .
OcHosHbie ceolicmea KOpHel.
Jlist mo60ro HaTypaTbHOTO N, IENOTO K 1 TF00BIX HEOTPUIIATETHLHBIX YUCET a U b
BBITNIOJTHEHBI PABEHCTBA:

1. #/ab =4/at/b

a_Xa
2. ”\g:%’bio
3 4a=4d 10
4 o=y

5. W:(’{/Z)k, ecsin k <0, To a0.

6. Jlnsa moOwix ymcen a u b, Takux, 4to 0 < a < b, BEIOIHAETCS HEPABEHCTBO

il

Hppayuonanvuvie ypasHeHuss — 3TO YPaBHEHUS, B KOTOPBIX MEPEMEHHAs HAXOIUTCS
nmoa 3HakoM KopHsA. OJHUM U3 CIIOCOOOB pelIeHUs TaKuX YPaBHEHHM SBISETCS
6036edeHUe 0beux uacmell YPAGHeHUs: 8 CMeneHb, PAHYI0 NOKA3AMent0 Cmeneuu
kopHs. Ecli cTeneHp 4eTHas, To Heo0XouMa ImpoBepKa KOpHEH.

[IpocTreiimee noxazamenvhoe ypasuenue Buaa a* = b, rae a > 0; a #1, b > 0 umeer
CAMHCTBEHHBIN KOpeHb. /{7151 3TOTO Ha/Mo b mIpeacTaBuTh B BUAC b = a°, Torma a* = a“wm
C - perieHne ypaBHeHus a* = b.

|

log . x =b, rne a > 0, a #1 — npocmeriwee no2apugmuueckoe ypaBHEHHE; a ° = X —
pelieHre TaHHOTO ypaBHEHUs (1O OMpeseeHuto jorapudma), mo TeopeMe O KOpHe
ATO PEILICHUE SIBISETCS €AMHCTBEHHBIM.

3ameuanue. llpyu pelIEeHUH YpaBHEHUW M HEPABEHCTB MPUMEHSIHTE CBOWCTBA
sorapudmMoB U HopMysy repexojia OT OJHOTO OCHOBAaHUS Jorapudma K Ipyromy.



IIpakTuyeckue 3aHATHSA:
Ne6. [IpumeHeHre CBOMCTB KOpPHEMN U CTENEeHEN
Ne7.Pemenue nppanmoHanbHbIX YPaBHEHUN
Ne8.Pemenne nokasaTeapHbIX YPABHEHUN U HEPABEHCTB
Ne9.Pemenue norapuMuuecKkux ypaBHEHU U HEPABEHCTB

KouTpoJsbHbie padoThI:
Ne 1. Penienuie noka3aTeiabHbIX U JIOTApU(PMUUECKUX YpaBHEHUN

BaIlaHI/IH AJIFd CAaMOCTOATECJIBHOTO BBIITOJTHCHHU A

BOl'[pOC]:I AJIA CAMOKOHTPOJIA 110 TEME:

PA3JAEJI 2. OCHOBbBI TPUTTOHOMETPHUHA

Tema 2.1. OCHOBHBIC TOHATHSA

OcHOBHbBIE TOHATHA WM TEPMHUHbLI MO0 TEME. paavdaHHad MCpa Yyria,
BpamaTeJIbHOC JIBNUKCHUC, CHHYC, KOCUHYC, TAHI'CHC U KOTAHI'CHC.

IInan u3ydyenus Tembl (I€peyeHb BOMPOCOB, 00A3aTENbHBIX K U3YUEHUIO):

1. IlpuMeHeHne paguaHHOTO METO/la W3MEPEHHUs YIVIOB BPAILEHHUS U UX CBS3H C
rpalyCHOM MEPOM.

2. N300paxeHue ymiioB BpallleHUsI Ha OKPYXHOCTH.

3. ®opmMmynupoBaHUE OINpeJieJIeHU TPUTOHOMETPUUYECKUX (PYHKIMIA JUIsl YIJIOB
IIOBOPOTA.
IIpakTnyeckue 3aHATHS - HE IPEXYCMOTPEHO

3az[amm AJIFd CAaMOCTOATECJIBHOT'O BBIITOJTHCHU A

dopMa KOHTPOJISI CAMOCTOSITE/IbHON (BHEAYIMTOPHOI) padoThbI:
Bonpocel aj1s1 CAMOKOHTPOJIA 10 TEMe - HE TPETYCMOTPEHO
Tema 2.2. OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA

OcHOBHbIC TOHATHA W TePMHHBI MO TeMe: (OPMYJIBI TPUBEACHMUS,
CIIOKEHUS, YJIBOCHHUS, TOJIOBUHHOTO apTyMEHTA.

IInan u3ydyenus Tembl (epeyeHb BOMPOCOB, 00A3aTENbHBIX K U3YUYEHUIO):



1. IlpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOMXKIAECTB AJISI BHIYUCICHUS
3HaYEHUN TPUTOHOMETPUUECKUX (DYHKIIUI MO OJTHOW U3 HUX.

KpaTKOC H3J0KCHUE TEOPETUICCKUX BOIIPOCOB:

OcHosHble mpuconomempudecKue Qopmys.
1 epynna. OcHogHble mpuecoHoMempudecKue moicoecmea.:

sin® o, + cos® o= 1 tgactga=1

_ sina ,
tg o= Cosx 1 + tg N COSZOC
¢ _ cosa , 1
clga sina I+ctg a= sin” o

2 epynna. Dopmynvl clodCeHUs:

sin (o +B) = sina cos B + sin B cos a
sin (a - B) = sina cos B - sin § cos a
cos (a.+B) =cos acos - sina sin 3
cos (a0 - ) =cos acos B + sina sin f3

tgo +tgf
tg(a+ﬁ)=71_tga‘tgﬁ
tgo —tgfB
tgla—B)=—"""—"""—
g(a 'B) l+tga-tgf

3 epynna. @opmynvl NOIOBUHHO2O0 AP2YMEHMA:

o l+cosa a sina
cos” —=—-— g—=——
2 2 2 l+4cosa
. ,a l—cosa a 1l-cosa
smm-—=—— tg_z—
2 2 2 sina

4 2pynna. @opmynvl 060UHO20 APSYMEHMA U MPOUHO20 APZYMEHMA.:
sin 20.= 2 sin o cos o

cos 2a.=cos* o -sino=1-2sin*a =2 cos’* a -1

t1g2a = %Loj

1-tg”a

sin 3a.= 3 sin a - 4sin’ a

cos 3o =4cos’ a - 3 cos o

5 epynna. @opmynvt npusedeHus:

. (r cos(7 +a)=—cosa
sin E—a =cosa

T .
COS| —— & |[=SIncx

2

. (7

sin| —+oa |=cosa
(2 j

T .
COS(E-FOCJ =-—Smao

. T
Sll’l[g — aj =Cosx

Sil’l(ﬂ' —a)= sina
sin(z + &)= —sina

cos(z —a)=—cosa



Munemonuueckoe npasuno:
nepe1 NpuBeICHHON (QYHKIIMEH CTABUTCS TOT 3HAK, KOTOPBIA UMEET UCXOTHAS

T
bynkuug, ecan 0< o < —-;

GbyHKIMS MeHsIeTCs Ha «KO(YHKIIMIO», €CIIM N HEYETHO; (yHKIUS HE MEHSETCA, €CIIU
N YETHO.

IIpakTHyecKkue 3aHATHSA:
Ne 10.IIpumenenrie GopMyI1 CIOKEHUS, YABOCHUS, IOJOBUHHOTO apryMeHTa.

3aZ[aHl/Iﬂ AJIA CAMOCTOATEIBHOI'O BBINIOJTHEHHUHA - HC ITPCAYCMOTPCHO

DopMa KOHTPOJIAA CAMOCTOSATEIbHON (BHEAYAUTOPHOI) padoThI:
- YCTHBIN OIPOC

BOl'[pOCbI JJIA CAMOKOHTPOJIA 110 TEME - HC ITPCAYCMOTPECHO

Tema 2.3. [IpeoOpa3oBaHusi NPOCTEHINMX TPUTOHOMETPHYECKUX BbIPAKEHU I

OcHOBHbIC NMOHATHA M TEPMUHBI 0 TeMe: CyMMa TPUTOHOMETPHYECKUX
(GyHKUHMIA, Yepe3 TaHT€HC MOJIOBUHHOTO apryMEHTA.

IInan u3yvyenus Tembl (epeyeHb BOMPOCOB, 003aTENbHBIX K U3YUYEHUIO):
1. IIpeoOpazoBaHre CyMMBbl TPUTOHOMETPUYECKUX (PYHKIUUA B MPOU3BEIACHUE U

IIPOU3BEICHUA B CYMMY.

2. BolpaxkeHue TPUTOHOMETPUUYECKUX (GYHKIUI 4Yepe3 TaHT€HC IOJOBUHHOTO
apryMeHTa.

3. IlpumeneHue OCHOBHBIX (DOPMYT TPUTOHOMETPHUH: (HOPMYJIBI CIOKEHUS,
yABOEHUS, MpeoOpa3oBaHUsl CYMMbI TPUTOHOMETPHUYECKHX (GYHKIUH B
IIPOU3BEICHUE U IPOU3BEACHUSA B CyMMY U INPUMEHEHHUE IIPU BBIYUCIICHUU
3HAYEHUs] TPUTOHOMETPUUECKOIO BBIPAKEHUS U YIIPOLIEHHUS €T0.

4. 1IpuMeHATh CBOMCTBA CHUMMETPUU TOYEK HA E€AUHUYHOM OKPYKHOCTH IS
BbIBO/Ia (POPMYJI IPUBEICHUS.

KpaTkoe u3j10:keHue TeOpeTHYECKUX BOMPOCOB:

AmumoB III.A. u np. MaremaTtuka: anredpa U Hayajga MaTEeMaTHYECKOTO aHAIU3a,
reomeTpus. — M., 2018. - 240 c.

IIpakTuyeckue 3aHATHSA:
Ne 11.TIpeoOpa3oBaHue TPUTOHOMETPUIECKUX BBIPAKEHUH.

3aIlaHl/IH JJIA CAaMOCTOHATCJIBHOI'0O BBINTOJIHCHUA



AmumoB II.A. u ap. MaremaTtuka: anreOpa M Hayajga MaTeMaTHYECKOrO aHau3a,
reomeTpusi. — M., 2018. - 240 c.

DopMa KOHTPOJIAA CAMOCTOATEIbHON (BHEAYAUTOPHOI) padoThI:

BOIIpOC])I MJIA CAMOKOHTPOJIA 110 TEME:

Tema 2.4. IIpocTeiinine TPUroHOMeTpHUYECKNEe YPABHEHHSI M HEPABEHCTBA.

OcCHOBHBIC MOHATHS U TEPMHUHBI MO TeMe: OOpPATHbIE TPUTOHOMETPHUUECKUE
(yHKUMU: apKCUHYC, apKKOCHHYC, apKTaHI'€HC, MPOCTEHIINE TPUTOHOMETPUUYECKUE
YPaBHEHMS, IPOCTENUIINE TPUTOHOMETPUIECKHE HEPABEHCTBA.

IInan u3ydyenus Tembl (epeyeHb BOMPOCOB, 00A3aTEIbHBIX K U3YUYEHUIO):

1. Pemate 1o QopmysaM HM TPUTOHOMETPUYECKOMY KpYTy MPOCTEHIINE

TPUTOHOMETPUUECKUE YPABHEHUS.
2. TlpumensTh OOITME METOABI pElICHUs ypaBHEHUH (MpUBEICHUE K JIMHEHHOMY,

KBaJPAaTHOMY, METOJI Pa3JI0KEHHSI HA MHOXXHUTENH, 3aMEHbI NIEPEMEHHOIN) TTpU

pELIEHNN TPUTOHOMETPUUYECKUX YPABHEHHM.
3. JlemOHCTpUpOBaTb Ha Kpyre pelmeHHs NPOCTEHIINX TPUTOHOMETPUUYECKUX

HEpPaBEHCTB.

KpaTtkoe u3noxeHnne TeopeTu4ecKnuX BONMPOCOB:
OcHoHble mpucoHOMempuyecKue YpasHeHus
I. cosx=a,eciim -1 <a<l1, tox==xarccosa+2mk, k eZ, arccos a _ [0; «]

2. sinx=a,ecmu -1<a <1, Tox=(-1)*arcsina+nk k€ Z, arcsina €
_r.r
272

3. tgx=a,Tox=arctga+nk, k€ Z arctga € [i;lj

Yacmmuvie cnyuau:
cos x =0; x=%+ﬂk,kEZ sinx = -1; x=—%+7rk,keZ

COSX:1; x=2nk,ke”Z th:O’ x=nk,ke”Z
COS X = _1’ x=n+2nk,keZ
Sinx:(); x=nk,ke”Z

sin x = 1; x=%+ﬂk,keZ



OO0HOpOOHbIE YpasHeHUs — ITO YPAaBHEHUS BUJIA:
asinx +bcosx=0
a sin’x + b sinxcos X + ¢ cos’x =0
OHK pemaroTCs NEJIEHWEM JIEBOW M IPABOM YACTEM ypPaBHEHMS HA KOCHHYC
(cMHYC) B CTENEHHU, PABHOW CTENEHW ypaBHEHMSs, IPU YCIOBUHU, YTO cos X# 0 (sinx

£0)

IIpakTHyeckue 3aHATHSA:
Nel2. PenieHrie TPUrOHOMETPUUYECKUX YPABHEHUM
Nel3. PenieHre TpUroHOMETPUUECKUX HEPABEHCTB

KoHnTpoJsbHbIe padoThI:
Ne 2. PellieHrie TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB

3azlamm JJIA CAaMOCTOHATC/JIBHOT'O BBINTOJIHCHUA

DopMa KOHTPOJIAA CAMOCTOSTEILHON (BHEAYAUTOPHOI) padoThI:
— YCTHBIN OIIPOC

BOIIpOCLI AJIA CAMOKOHTPOJIA 110 TEME - HC ITPCAYCMOTPCHO

PA3JIEJI 3. DYHKIIMU, UX CBOMCTBA U I'PA®UKHU
Tema 3.1. ®yHKuMHU, UX CBOIICTBA U TpaQPuKH

OcHoOBHbBIE NOHATHS U TEPMHUHBI M0 TeMe: (QyHKIHA, 007acTh ONPECIICHUS
U MHOXECTBO 3HaueHHH, rpadux (QyHKIuHU, CBOMCTBA (YHKIIMH, MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTh, OTPAaHUYEHHOCTb, IEPUOJUIHOCTD, IPOMEKYTKH BO3PACTAHUS
U yObIBaHMs, HauOoOJblllee U HAUMEHbIEE 3HAUYCHUSA, TOYKH SKCTPEMyMa,
rpaduyeckasl MHTEpIpeTanus, ciaoxkHas (yHKIUS (KOMIO3HIMS), HEMPEPHIBHOCTH
¢byakumn, oOpatHble (QyHKIUH, O0O0JacTh ONpeAeNeHUs W 00IacTh 3HAuYCHUM
oOpaTHOI QyHKIMH, rpaduK 0OpaTHON (DYHKIIMH.

IInan u3yvyenus Tembl (I€peyeHb BOMPOCOB, 00A3aTENbHBIX K U3YUEHUIO):



Omnpenenenue 1o GopMylie MPOCTEHININE 3aBUCHMOCTH, BUJI €€ IpaduKa.

Breipaskenne 1o ¢opMysie oJHOM MEpEMEHHOM Yepe3 ApyTrue.

Haxoxzaenue obnactu onpeaeneHus: 1 00JacTy 3HaYeHUH QyHKIUH.

Brruncnenne 3HaueHus (YHKIIHH 110 3HAYEHUIO apTyMEHTa.

JleMoHCTpalys CBOMCTB JIMHEWHOM U KBAaJIpaTUUHON (QyHKIUH.

UccnenoBanve  NUHEHHOH, KyCOYHO-JTMHEHHOW, JpOOHO-IMHEWHOW U

KBaJIpaTUYHON (QYyHKLIUH.

[TocTtpoenue u uyrenue rpadukoB GYHKIUH.

8. CocraBineHue BUAOB (PYHKUMH IO JAaHHOMY YCIIOBHUIO, pEUIEHHE 3ajad Ha
IKCTPEMYM.

9. IlpeobpaszoBanue rpaguKkoB (QyHKIIHIA.

A e

=

Kpartkoe u3ino:xeHue TeopeTudecKuX BONPOCOB:
Buowl npeobpazosanuii epaghuxos ¢ynkyuii:

1. ITapamiensHblil nepeHoc Ha BekTop (0;b) B1oIb OCH OpIMHAT.

2. Pactsxenue Baoab ocu Oy ¢ koapduumreHTom k.

3. TlapamnenbHbl IEpEHOC BIIOJIb OCH abciuce Ha BeKTOp (a; 0).

4. Pactspxenue BAoab ocu Ox ¢ koapdunreHTom k.

5. OtobpaxxeHue.

[lycte nan rpaduk y = f(x). [IpeoOpazoBaTh €ro — 3TO 3HAYUT MOCTPOUTH HOBBIM
rpaduk, N3MeHssl IepBOHAYATbHBIN.

v lns noctpoenus rpaduka ¢yukiuu y = f(x) + b Hago nepenectu rpaduk
dbynkuuu f(x) Ha Bexktop (0;b) B10IL OCH OpIMHAT.

v' Jlns moctpoenus rpaduka (yHkuuu y = Kf(X) Hamo pacTsHyTh Trpaduk
bynkuun 'y = f(x) B k pa3 Bgons ocu opauHat. 3ameuarnue. Ecnin 0 <k <1, To
pacTsHKEHHE HA3bIBAETCS CKATHEM.

v I'padpuk ¢yskmmu y = f(x-a) momydaercs u3 rpaduka QyHKnud y = f(x)
MEPEHOCOM BJ0JIb Ocu abciuce Ha BekTop (a;0), mpuuem npu a > 0 rpadux
NIEPEHOCHM BJIEBO, a IpH a < ) — BIIpaBo.

v Jlns moctpoeHus rpaduka QyHKIUH y = f(%) HAJ0 TOJBEPTHYTH Tpaduk

(GyHKUMU pacTsKeHUo ¢ KoadduurentoM k Boas ocu adbcuuce.

v’ Jlns moctpoenus rpaduka ¢pyukimu y = k f(x), rae k < 0, Hago otobpa3uth
rpaduk y =k f(x) orHocuTensHo ocu OX.

v' Jlnst noctpoenus rpaduka pyukimu y = f(kx), rae k < 0, Hago otoO6pa3uth
rpaduk y = f(kx) orHocutensHo ocu Oy.

IIpakTHyeckue 3aHATHSA:
Nel4.Onpenenenue bynkuuid. [Toctpoenue u urenue rpa@ukoB QyHKIIHIMA.
Nel5. MccnenoBanue GhyHKIINU.

Nel6.UccnenoBanrie CBOMCTB JIMHEMHOM, KBAAPATUYHOM, KYCOUYHO-JIMHEHHON U
JIpOOHO-TMHENHON (PYHKIMI, HENPEPBIBHBIX W NEPUOJUYECKUX (PYHKIUH.

3aganus 1J1s1 CAMOCTOATEJILHOI0 BbINOJIHEHHUS

18



dopMa KOHTPOJISI CAMOCTOSITE/IbHOI (BHEAyIMTOPHOIi) padoThI:
- HE MPETyCMOTPEHO

Bonpocs! AJ151 CAMOKOHTPOJISI 10 TeMe - HE ITPETYCMOTPEHO

Tema 3.2. CTeneHHble, NOKa3aTelbHbIE, JOTapUu(pMHUUECKHE U
TPUrOHOMeTpUYecKkue GyHKIun

OcHOBHBIC MOHATHA W TEPMHMHBI N0 TeMe: CTeNneHHas (DYHKIMs, CBOWCTBA
CTENEHHOU byHKLINH, TPUTOHOMETPHUUECKHUE byHKUIMH, oOpaTHbIe
TPUTOHOMETPHUYECKHUE byHKUINH, CBONCTBa u rpaduku oOpaTHBIX
TPUTOHOMETPUUYECKUX (QYHKUUNA, MpeoOpazoBanue rpaduxoB (mapauieiabHbINA
IEPEHOC, CUMMETPHSI OTHOCUTENIBHO OCEH KOOPAMHAT M CUMMETPHsI OTHOCHUTEIBHO
Hayaja KOOpAMHAT, CHMMETPHsSI OTHOCUTENIbHO NPSIMON Y = X, PaCTSDKEHUE U CIKaTUE
BJIOJIb OCEW KOOPAMHAT).

Inan u3ydyenus Tembl (IEpeUEHb BOMPOCOB, 00S3aTENBHBIX K U3YUEHUIO):

1. W3ydyenue omnpeneneHnii apkCHHyca, QpKKOCHUHYCA, apKTAHT€HCA YHCIIA,
U300pa’K€HUE Ha €IMHUYHOUN OKPYKHOCTH.

2. O3HakomiieHHE C MpUMepaMH (PYHKIIMOHAIBHBIX 3aBUCUMOCTEN B peajbHbBIX
npoleccax U3 CMEKHbBIX TUCUUIIIUH.

3. Hcnonb3oBaHue CBOMCTB (YHKIUM ISl CpaBHEHHUS 3HAYEHUM CTETECHEH U
jorapudmos.

4. TloctpoeHue rpaduUKOB CTENEHHBIX, MOKA3aTEIbHBIX U JIOTApU(PMHUUECKUX
bYyHKIHA.

5. Iloctpoenue rpadmkoB TPUTOHOMETPUUYECKUX (HYHKITUH.

6. OnucaHue npoieccoB B (pU3MKe Ha MpUMEpax rapMOHMUECKUX KOJIeOaHUH.

7. IlpumeHnenue CBOWCTB GyHKIMA 18 CpaBHEHUS  3HAYCHHM
TPUTOHOMETPUUIECKHUX (DYyHKITHIA.

8. BrimonneHnue nmpeodpazoBanuii rpadukoB PyHKIIUH.

KpaTkoe n3inoxxenue TeopeTH4eCKUX BOIIPOCOB:
AmumoB II.A. u np. MaremaTtuka: anredpa U Hayajga MaTEMaTUYECKOTO aHaIu3a,

reomeTpus. — M., 2018. - 240 c.

IIpakTHyeckue 3aHATHS:
Nel7.IlpeobpazoBanue rpadukoB GyHKIUN
Nel8. VccnenoBanue TpUrOHOMETPUYECKUX (DYHKIIHIMA
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Ne19. TToctpoenune rpadmKoB MOKA3aTEINHHON U JOoTapuPMUUECKON (yHKIIUN

3aI[aHI/IH I CAMOCTOSITEJIBbHOI'O BBINIOJTHEHUHA - HC ITPCIYyCMOTPCHO

DopMa KOHTPOJIAA CAMOCTOSTeILHON (BHEAYAUTOPHOI) padoThI:
- HE MPETyCMOTPEHO
Bonpocs! Aj1s1 CAMOKOHTPOJIA 110 TeMe - HE MPETyCMOTPEHO

PA3SAEJI 4. HAYAJIA MATEMATHYECKOI'O AHAJIN3A
Tema 4.1. IToci1en0BaTEILHOCTH

OcHoOBHbIE NMOHATHSI M TEPMHUHBI MO TeMe: CIOCOOBI 3a/laHUsl U CBOMCTBa
YHUCJIOBBIX  IOCJIEOBAaTEIbHOCTEH,  NIpeNeda  IOCIEN0BATEIbHOCTH,  Hpeael
MOHOTOHHOM OrpaHU4YECHHOU MOCJIEIOBATEIBHOCTH, CYMMHPOBaHHE
IIOCJIE0BATENBHOCTEN, OECKOHEYHO yOBIBAIOIAsl TEOMETPUYECKAst IPOTPECCHS U €€
CyMMa.

IInan u3yyenunst Temsl (IEpEUEHBb BOIIPOCOB, 00S3aTENBHBIX K U3YUYEHUIO):

W3ydyeHne MOHATUS YHMCIOBOM MOCIEN0BATENbHOCTH, CIOCOOOB €€ 3aJaHusl.
Brruncnenye 4ieHOB YMCI0BOM MOCIIEN0BATENIbHOCTH.

N3yueHue MOHATUS Ipejesia MoCiea0BaTeIbHOCTH.

Brruncnenue CyMMBI OECKOHEYHOTO YHCJIOBOIO psJa Ha MpUMEpe

b

BBIYHCIICHUS] CYMMBbI O€CKOHEUHO YOBIBAIOIIEH T€OMETPHUUECKON TPOTPECCUH.
5. Pemenue 3amad Ha npuMeHeHue GOPMYJIIBI CyMMBI OECKOHEYHO yOBIBAIOIICH
r€OMETPUUECKOU MPOTPECCUM.

KpaTKOC H3J0KCHUE TEOPETUIECCKUX BOIIPOCOB:

IIpakTHyeckue 3aHATHSA:
Ne 20. Haxoxmerne CyMMbI 4IEHOB GECKOHEUHO YOBIBAIOIIEN T€OMETPUYECKOM IIPOTPECCUH

3az[amm AJIF CAaMOCTOATECJIBHOT'O BBIITOJTHCHHU A

dopMa KOHTPOJISI CAMOCTOSITE/IbHON (BHEAyIMTOPHOI) padoThbI:
— YCTHBIN OIIPOC

Bonpocs 17151 CAMOKOHTPOJISI IO TEMeE

Uto Takoe mociea0BaTeIbHOCTh?

Kaxk o603HauaeTcs mocie0BaTeIbHOCTD?

Bunapl nocnenoBaTeasHOCTEH (IPUBEAUTE TIPUMEDHI).

Crioco0nI 3a71aHUs  TTOCIISIOBATEILHOCTEH (MPUBEAUTE TIPUMEPHI).
Urto Takoe mpeaen nociaea0BaTeIbHOCTH?

Nk
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Tema 4.2. [IpousBognasn

OcHOBHBIE TOHSATHS H TEPMHUHBI MO0 TEME: IIPOU3BOAHAA CI)YHKI_II/II/I, €C

reOMETPUYECKUN U (PU3NYECKUI CMBICI, KacaTenbHas K rpa@uky QyHKIUM, IpaBuia
muddepeHurpoBaHus, MPOU3BOJIHBIE  OCHOBHBIX  AJIEMEHTApHbIX  (DYHKIIMHA,
MPOU3BOIHBIE 00PATHON (PYHKIMU U KOMIIO3ULIUU (DYHKIIMH, BTOpasi IPOU3BOIHAS, €€
reOMETPUYECKUd U (U3MUECKHI CMBICI, ypaBHEHUE KacaTelabHOM K rpaduky
GbyHKUIUU.

*

IInan u3ydyenus Tembl (epeyeHb BOMPOCOB, 00A3aTENbHBIX K U3YUEHUIO):

O3HaKOMIIEHHE C MOHSITHEM IIPOU3BOIHOM.

Wzydenue u GopMyJIupOBaHUE €€ MEXaHMUYECKOI0 U T€OMETPUUECKOTO
CMBICIIA.

N3yyeHnue airoputMa BBIYMCIECHHS MPOU3BOJHON Ha NpPUMEPE BBIYHUCICHUS
MTHOBEHHOM CKOPOCTH M YIJIOBOTO KO3()(PHUIIMEHTa KaCaTEIbHOM.

CocraBiieHUE ypaBHEHUS KacaTelbHOU B O0IIEM BHJIE.

[Ipumenenue mnpaBun  guddepeHurpoBaHus, TaOMUIBI  MPOU3BOIHBIX
AJIeMEHTAapHbIX (PYyHKIUN 1 auddepeHIupoBanus (YHKIUN, COCTABICHUS
YPaBHEHUS KACATEIIbHOM.

N3yuenue TeopeMbl O CBS3M CBOMCTB (YHKIMM U  TPOU3BOIHOM,
bopMyTUpOBaHHE HX.

HccnenoBanre PyHKIUN C TOMOIIBIO MPOU3BOIHOM, 3a1aHHON (HOPMYIIOiA.
YcraHoBI€HUE CBS3M CBOMCTB (YHKIIMU Y TTPOU3BOJIHOM 1O MX TpaduKam.
[IpumeHeHne NOpPOW3BOAHOM Ui  pPEHIEHUs 3aJa4 HAa  HAXOXKJICHUE
HanOOoJbIIEro, HANMEHBIIETO 3HAYCHNS U Ha HAXOXKJIEHUE SKCTPEMYMaA.

KpaTKOC H3J0KCHUE TEOPETUICCKUX BOIIPOCOB:

Dopmynvl Ouggeperyuposanus:
(kx+b) =k; x' =1, C'=0;

/ —
(xn) =nxnl;

1.
2.

3.

() =

(

2Jx

1y _ 1,
X xz’

(sinx) =cos x;

(cosx) =—sinx;
(rgx) =——=—:
cos” x
(ctgr) =——
sin” x
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Ilpasuna oughghepenyuposanus:
1. (uxv) =u’ +v/;(npouseoonan cymmor u pasnocmu)
2. (uv)/ =u'v+uv'; (npouseoonan npouseedenus)
/ / /
3. (uj = %; (npouseoonas uacmmozo)
v v

4. [F(gx)] =1 (g(x)) g’ (x) (npouseoonas cnosxcnoii pynxyuu)

Kacamenvnas k epaguxy gynxyuu f (x) B Touxe Ay (Xo; f(Xo)) — 3T0 npsimasi,
MPOXOISAIIAS YePe3 TOUKY Ao, YrI0BOH KOIDPHUIIMEHT KOTOPOH paBeH 3HAUCHHIO

f' B TOUKE X, .

['eomempuueckuii cmvici npou3800HOL: 3HAYCHUE MPOU3BOAHON GyHKIMH f (X) B
TOYKE X) PaBHO YIJII0BOMY KO3 (UIIMEHTY KacaTenbHOM K TpaduKy GyHKIIMU B STOU
touke: f' (xo) =k=tga.

Ypasnenue xacamenvnoti x rpadpuxky GyHKun y = f (X) B TOUKE Xo :

y=fxg) +f"(xo) (x -x0)

Ilpasuno naxooicoenuss HaubOILUIE20 U HAUMEHBULE20 ZHAYEHULL:

UtoObl HailTu HaumOoJIbllIeE W HAWMEHbIEE 3HAYeHUs (DYHKIMU, UMEIIIEH Ha
OTpE3KE KOHEYHOE UYHCIO0 KPUTHYECKHUX TOYEK, HY)XHO BBIYUCIHTH 3HAYCHUS
GYyHKIIMM BO BCEX KPHUTHYCCKMX TOYKAaX M Ha KOHIAX OTpEe3Ka, a 3aTeM W3
TIOJIYYCHHBIX YHCEJT BEIOpATh HAanOOJIbIIee M HAMMEHBIIICE.

IIpakTHyeckue 3aHATHS:

Ne21. HaxoxaeHre npou3BOHON (PYHKITUU

Ne22 HaxoxaeHue mMpou3BOIHOM CIOKHOU (PYHKITUU

Ne23.CocraBieHre ypaBHEHUS KacaTeIbHOU K rpaduky GyHKIUNA

No24 Brraucnenve npuoImKEHHBIX 3HAUCHUN (PYHKITIN

Ne25.ViccnenoBanre (GyHKIHM ¢ TOMOIIBIO TPOr3BOAHOM. [locTpoenue rpaduxon
byHKIUH

Ne26.Haxoxaenre HanOONbIIEr0 U HAUMEHBILIETO 3HAYCHUN (PyHKIUN
Ne27.1IpousBoiHas Moka3aTenbHOU PYHKIIUU

KouTpoJsbHbie padoThI:
Ne 3. [IpousBoanas. ['eomerpuueckuit 1 GU3NUECKUN CMBICT TIPOU3BOTHOM.

3aﬂaHI/Iﬂ AJId CAaMOCTOATEC/JIBbHOIO BBINNOJHEHUA — HE IIPEAYCMOTPCHO

@®opMa KOHTPOJIAA CAMOCTOATEIbLHON (BHEAYAUTOPHOI) padoThI:
— HE NPEAYCMOTPEHO

BOIIpOC])I AJIA CAMOKOHTPOJIA 110 TEME - HC ITPCAYyCMOTPCHO
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Tema 4.2. IlepBooOpa3Hasi U MHTErpPaa

OcHoBHbIE MOHATHSI U TEPMHUHBI 10 TeMe: IEPBOOOpaA3Has U UHTETpasl, OCHOBHOE
CBOICTBO MEPBOOOPA3HOM, MTpaBUiIa HAXOXKACHUS EPBOOOPA3HBIX, IUIONIA/b
KpUBOJIMHENHOM Tpaneuuu, popmyna HerotoHa - JleliOnuna.

IInan u3ydyenus Tembl (IepeyeHb BOMPOCOB, 00A3aTENbHBIX K U3YUEHUIO):

1. O3HakoMJIEHHE C MOHSTHEM MHTErpajia u nepBooOpa3Hou.
2. V3yueHue mpaBWJ BHIYUCIICHHS NEPBOOOpa3HOi U Teopembl HproToHa

JletiGHuIIA.
3. Pemenue 3amad Ha CBsA3b NMEPBOOOPA3HON U €€ IPOU3BOTHOM.

4. Bpruucnenue mepBoOOpa3HBIX (YHKITUH.
5. Pemenue 3a7a4 Ha MPUMEHEHUE UHTETPAA JJIsl BBIYUCICHUS (PU3NIECKUX

BEJIMYWH U IUIOIIAAEH.

KpaTtkoe u3io0:xeHue TeopeTHYeCKHX BOIIPOCOB:
®opmyna Hetotona — JleiiOHuma:

b
Ecnu F — nepsoo6pasuas s f Ha [a; b], To J.f (x)dx = F(b)- F(a).

IIpakTHYecKue 3aHATHSA:
Ne28. BeruncneHune miomaay KpUuBOJINHEWHON TPaIlleAN
Ne29. PenieHre reoMeTpuyecKux U (U3HUECKUX 3a/1a4

KouTpoJsbHbie padoThI:
Ne 4. TlepBooOpa3Hasi u UHTErpal

BaHaHI/IH AJIA CAMOCTOATEIBbHOI'O BBINIOJHEHHUA — HE IIPEAYCMOTPECHO

@®opMa KOHTPOJISAA CAMOCTOATEIbLHON (BHEAYAUTOPHOI) padoThI:
— HE NPEAYCMOTPEHO

Bonpocs! 1151 CAMOKOHTPOJIA 110 TeMe - HE IPETyCMOTPEHO
PA3JAEJ 5. YPABHEHUSA U HEPABEHCTBA
Tema 5.1. YpaBHeHHs U CHCTEMBbI YPaBHEHUM

OcHoBHbIE NMOHATHHA | TEPMHHBI 1o TEME!: pPaduOHAJIBHBIC,
HPppPpadUOHAJIbHBIC, IIOKA3aTCIIBHBIC W TPUTOHOMCTPHUUYCCKHC YPABHCHHUA W HX
CUCTCMBbI, paBHOCHUJIbHOCTD ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM, OCHOBHBIC IIPUCMBbI
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UX pemieHus: (pa3ioKEeHUE Ha MHOXKHUTENH, BBEJICHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, Tpad)UIECKUA METO.).

IInan u3yvyenus Tembl (IEPEYEHb BOIIPOCOB, 00A3aTENbHBIX K U3YUYEHUIO):
1. OObsicHeHue KOpHEW anreOpanyeckux YpaBHEHUH, HCCIEI0BaHUE

YPaBHEHUU U CUCTEM YpPABHECHUMU.
2. H3yyeHue TeOpUM PABHOCWIBHOCTM YpPAaBHEHUW W NPUMEHEHHE €€ IPHU

pELIEHUN YPaBHEHUN.
3. Pemenue craHmapTHRIX ypaBHEHUM, NMPUMEHEHHE PA3JINYHBIX IPHUEMOB

npeoOpa3oBaHusl ypaBHEHUH 171l MPUBEACHUS K CTAHIAPTHOMY YPaBHEHUIO.
4. PemeHue  palMOHANbHBIX,  HUPPALMOHAIBHBIX,  IOKA3aTEIbHBIX U

TPUTOHOMETPUUYECKUX YPABHEHHUU U UX CHUCTEM.
5. Ucnonb3oBanue CBOWCTB ¥ rpadmkoB (DYHKIUH IJIs PEIICHUs YPaBHEHUN.
6. Pemenue ypaBHEHMI C TNPUMEHEHUEM BCEX NPUEMOB (pa3IOKEHUS Ha

MHOXHTENM, BBEACHHUS HOBBIX HEU3BECTHBIX, IMOJCTAHOBKHU, TIpapUUIecKOro
MeToza).
7. PelieHue cucteM ypaBHEHHUH C MPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.

KpaTkoe n3inoxxenue TeOpeTH4eCKUX BOIIPOCOB:
AmumoB III.A. u np. MaremaTtuka: anredpa U Hayajga MaTEMaTHYECKOTO aHaIU3a,

reometpus. — M., 2018. - 240 c.

IIpakTuyeckue 3aHATHSA:
Ne3(.Peuienne noka3aTenbHbIX YPABHEHUN U UX CUCTEM.
Ne 31. PemieHre TPUrOHOMETPUYECKUX YPABHEHUM U UX CUCTEM.

KoHTpoJubHbIe padoThI:
Ne S. Pemienue ypaBHEHUN U X CUCTEM

3aganus I CAaMOCTOSITEJIbHOT0 BBIIOJTHEHHUSI - HE TIPETYCMOTPEHO

@®opMa KOHTPOJIAA CAMOCTOATEIbLHON (BHEAYAUTOPHOI) padoThI:
— IIpoBepka reTpanen

Bonpocsl AJ151 CAMOKOHTPOJISI 10 TeMe - HE ITPETYCMOTPEHO

Tema 5.2. HepaBeHncrTBa
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OcHOBHBIE OHSITUS U TEPMHUHBLI 110 TEME: pallMOHAJIBHBIC,
HPppPpalrOHAJIBbHBIC, ITIOKA3aTCIbHBIC U TPUTOHOMCTPHUICCKUC HCPABCHCTBA, OCHOBHEIC
IMPHUEMBbI UX PCHICHHA, PABHOCHJIbBHOCTbL HCPABCHCTB, NX CHUCTCM.

IInan u3ydyenus Tembl (epeyeHb BOMPOCOB, 00A3aTENbHBIX K U3YUEHUIO):

1. PemieHne HepaBEeHCTB M CHUCTEM HEPABEHCTB C MPUMEHEHUEM PA3IHYHBIX
CHIO0CO0OB.

2. VHTeprpeTupoBaHUE PE3YJbTATOB C YUETOM PEaJIbHBIX OTPAaHUYCHUI.

KpaTtkoe n3inoxenne TeopeTH4eCKNX BONPOCOB:
AmumoB III.A. u np. MaremaTtuka: anredbpa U Hadajga MaTEeMaTHYECKOTO aHAIU3a,
reomeTpus. — M., 2018. - 240 c.

IIpakTuyeckue 3aHATHS:
Ne32 Pemenue panMoHaNbHBIX U HPPALMOHAIBHBIX HEPABEHCTB U UX CUCTEM
Ne33. PemreHne nokas3aTebHbIX HEPABEHCTB U UX CUCTEM

3aganus IS CAaMOCTOSITEJIbHOI0 BBIIOJTHEHHUS - HE TIPETYCMOTPEHO

DopMa KOHTPOJIAA CAMOCTOATEIbLHON (BHEAYAUTOPHOI) padoThI:
— IIpoBepka TeTpaau

Bonpocs! Aj1s1 CAMOKOHTPOJISI 10 TeMe - HE ITPETyCMOTPEHO

Tema 5.3. Ucnosib30BaHue CBOMCTB U rpadukoB (PYHKUMH NPU PellIeHUn
YPABHECHUU U HEPABEHCTB.

OcCHOBHBIC MOHATHS M TEPMHUHBI M0 TeMe: METOJ UHTEPBAJIOB, MHOXKECTBO
pELICHUN YPaBHEHUW U HEPABEHCTB C ABYMsSI IEPEMEHHBIMH U UX CUCTEM.

Ilnan u3yyenus TeMsl (IIepeYCHb BOIIPOCOB, 00S3aTEIbHBIX K H3yUEHUIO):

1. Ucnons3oBanue CBOWCTB U IrpadukoB (PyHKUWN IPU PELIEHUH HEPABEHCTB H
YPaBHEHH.

2. VHTepnpeTupoBaHUE PE3YJAbTATOB C YUETOM PEAIbHBIX OTPAaHUYECHUII.

Kpartkoe u3inoxenne TeopeTH4eCKUX BONPOCOB:
AmumoB III.A. u np. MartemaTtuka: anredpa U Hayajga MaTEMaTHYECKOTO aHaIU3a,
reomerpus. — M., 2018. - 240 c.

IIpakTuyeckue 3aHATHSA:

Ne34. Ucnonbs3oBaHue CBONCTB U rpadvKoB (DYHKIMI MpU PEIICHUH YPAaBHEHHUH U
HEPABEHCTB
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3az1amm AJIA CAMOCTOATEJIBbHOI'O BBIIOJHCHHUSA - HC IIPCAYCMOTPECHO

DopMa KOHTPOJIAA CAMOCTOATEIbLHON (BHEAYAUTOPHOI) padoThI:
— IIposepka teTpaau

Bomnpocsl 17151 CAMOKOHTPOJISI IO TeMe - HE ITPEyCMOTPEHO
Tema 5.4. Ilpuxkiaagnbie 3a1a4u

OcHOBHbIC IOHATHSA U TEPMHUHBI 110 T€Me: MATEMATUYECKAE METOIBI JJIS
pELICHUS COJIEPKATENbHBIX 33/1a4 U3 Pa3IMYHbIX 00JaCTEN HAYKU U MPAKTUKH,
MHTEPIIPETALNS PE3YyJIbTaTa, YUET PEATBHBIX OTPAHUYCHUM.

IInan u3ydyenus Tembl (epeyeHb BOMPOCOB, 00A3aTENbHBIX K U3YUYEHUIO):

1. IlpumeHeHne MaTeMaTUYECKUX METOJOB I PEUICHUS COJAEpKaTEIbHbIX
3a/1a4 U3 pa3IMYHbIX 00JIaCTe HAYKU U MPAKTUKH.

Kpartkoe u3ioxeHne TeopeTH4ecKuX BONPOCOB:
AmumoB III.A. u np. MaremaTtuka: anredpa U Hadajga MaTEMaTUYECKOTO aHaIu3a,
reomerpus. — M., 2018. - 240 c.

IIpakTHyeckue 3aHATHSA:
Ne32 . Peuienue panimoHalnbHbIX U HPPALMOHAIBHBIX HEPABEHCTB U UX CUCTEM
Ne33. PenieHne okasaTesbHbIX HEPABEHCTB U UX CUCTEM

3az[amm AJIA CAMOCTOATEIBHOI'O BBINIOJTHEHHUSA - HC [TPCAYCMOTPCHO

dopMa KOHTPOJISI CAMOCTOSITE/IbHOI (BHEAyIMTOPHOIi) padoThbI:
- HE PEyCMOTPEHO
Bomnpocsl 1151 CAMOKOHTPOJISI 10 TeMe - HE ITPEyCMOTPEHO

PA3JIEJ 6. KOMBUHATOPUKA, CTATUCTHUKA U TEOPUSI
BEPOSITHOCTEM

Tema 6.1. JjeMeHTHI KOMOMHATOPUKH

OcHOBHbIE NOHATHS M TEPMHHbI 10 TeMe: OCHOBHBICE TIOHATHUSA
KOMOHMHATOPUKH, 33/1a4 Ha MOACUYET YHCIa pa3MEeIeHU, TePEeCTaHOBOK, COYETAHHI,
dbopmyna OunHoma HeloToHa, cBolcTBa OWHOMHMHAJIBHBIX KOA()PUIKUEHTOB,
TpeyrosbHuK ITackais.
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IInan u3ydyenus Tembl (IEpeUEHb BOMPOCOB, 00S3aTEIBHBIX K U3YUEHUIO):
1. M3yuenne mpaBUa KOMOWHATOPUKH ¢ TPUMEHEHHE WX TMPH PEIICHUH

KOMOMHATOPHBIX 3a7a4.
2. Pemenve KOMOWMHATOPHBIX  3aJad  METOJAOM mepebopa W MO MpaBUITy

YMHOXEHHUS.
3. O3HakoMJIEHUE C MOHATUAMH KOMOMHATOPUKH: pa3MEIICHUSIMH, COUETaHUIMM,

nepecTaHoBKaMH U GOpMysiaMu ISl UX BBIUUCIICHHUS.
4. Tlpumenenue GopmMya Uil BBIYUCICHUS Pa3MENIEHUM, MEPECTaHOBOK U

COUETaHMUU IIpU pCUICHUMA 3a/1a4.
5. OsnHaxkomiieHue ¢ 6mHoMoMm HproToHa n TPCYT'OJIbHUKOM ITackans.

6. Pemenne mnpakTHUecKUX 3a/lad C KCIOJIH30BAHWEM MOHATHA M TPaBUII
KOMOWHATOPUKH.

KpaTkoe n3no:xxeHue TeopeTH4eCKUX BOIIPOCOB:
AmumoB IIILA. u np. MaremaTtuka: anredpa U Hadajga MaTEMaTUYECKOTO aHaIu3a,

reometpus. — M., 2018. - 240 c.

IIpakTHyeckue 3aHATHSA:
Ne3S. [Ipumenenue Gopmyst epecTaHOBOK, COUETAaHUM, pa3MEIICHUI.

3aZ[aHl/lﬂ A CAMOCTOATEIBHOI'O BBINIOJTHEHHUHA - HC ITPCAYCMOTPCHO

dopMa KOHTPOJISI CAMOCTOSTE/IbHOU (BHEAYIMTOPHOI) padoThbI:
- [IpoBepka koHCTIEKTa

Bomnpoch! 1j1s1 CAMOKOHTPOJIA 10 TeMe - HE MPETyCMOTPEHO

Tema 6.2. JjieMeHTHI TEOPUHU BEPOATHOCTEM

OcHOBHBIE OHATHA M TEPMHUHBI 10 TeMe: COOBITHE, BEPOSITHOCTh COOBITHS,
CIIOKEHUE M YMHOXXEHHE BEpPOSTHOCTEH, HE3aBUCUMOCTh COOBITHM, IUCKpETHas
Cly4allHas BEJIMYMHA, 3aKOH €€ pacHpeiciCHUs, YHUCIOBbIE XaPAKTEPUCTUKHU
JUCKPETHOM CITy4ailHOW BEJTMYMHBI, 3aKOH OOJIBIINX YHCEIL.

Inan u3ydyenus Tembl (epeyeHb BOMPOCOB, 003aTENBHBIX K U3YUEHUIO):

1. Uzyyenue KJIaCCUYECKOTO OIIpeleIICHUs BEPOSATHOCTH, CBOWCTB
BEPOSITHOCTH, TEOPEMY O CyMME BEPOSTHOCTEM.
2. Pemenue 3a7a4 Ha BBIYHCIIEHHE BEPOSITHOCTEH COOBITHI.

KpaTKOC H3J0KCHUE TEOPETUICCKUX BOIIPOCOB:
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AmumoB II.A. u ap. MaremaTtuka: anreOpa M Hayajga MaTeMaTHYECKOrO aHau3a,
reomeTpusi. — M., 2018. - 240 c.

IIpakTnyeckue 3aHATHS:
Ne36. CiioxeHne 1 yMHOXEHHUE BEPOATHOCTEN

3aganus IS CAMOCTOSITEJIbHOTO0 BBIIIOJIHEHHUSI - HE TIPETYCMOTPEHO

DopMa KOHTPOJIAA CAMOCTOATEIbLHON (BHEAYAUTOPHOI) padoThI:
— Y CTHBIN Onpoc

BOl'[pOCbI MJIA CAMOKOHTPOJIA 110 TEME:

Tema 6.3. DJ1eMeHTHI MATEMATHYECKON CTATUCTUKH

OcHOBHbIe NOHATHSI W TEPMHMHBI IO TeMe: TMPEJACTABICHUE JIaHHBIX
(Tabnuiel, quarpaMmbl, Tpaduku), TeHepaabHash COBOKYITHOCTb, BHIOOpKA, CpeaHee
apuMeTHYEeCKOoe, MeIHUaHa, KIIACCUYECKOe OTpeelIeHuEe BEPOSATHOCTH, CBOMCTBA
BEPOSITHOCTEH, TEOpEMa O CyMME BEPOSTHOCTEM.

Ilnan u3yyenus TeMsl (IIepeYeHb BOIIPOCOB, 00S3aTENbHBIX K H3yUEHUIO):

1. O3HakomiieHUE C TPEACTABICHUWEM  YHUCJIOBBIX JAaHHBIX W  HX
XapaKTEePUCTUKAMU.
2. Pemienne  mpakTuyeckux 3ajad  Ha OOpPaOOTKYy 4YHCJIOBBIX JaHHBIX,

BBIYHCJIICHUEC HX XaPaAKTCPHUCTHUK.
3. PemeHue MPAaKTHYCCKUX 3aJJa4 C IPUMCHCHHUCM BCPOATHOCTHBIX MCTO/IOB.

Kparkoe u3inoxeHue TeopeTu4ecKuX BONPOCOB:
AmumoB III.LA. u np. MartemaTuka: anrebpa U Hadajga MaTEeMaTHYECKOTO aHaIU3a,

reometpusi. — M., 2018. - 240 c.

IIpakTHYyecKue 3aHATHSA:
Ne37. PemreHne npakTUYECKUX 3a7a4 C IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.

3aganus IS CAMOCTOSITEJIbHOI0 BBINIOJTHEHHUSI - HE TIPETYCMOTPEHO

DopMa KOHTPOJIAA CAMOCTOATEIbLHON (BHEAYAUTOPHOI) padoThI:
— Y CTHBIN Onpoc

Bomnpocs! AJ1s1 CAMOKOHTPOJIS 110 TeMe:
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PA3JIEJI 7. TEOMETPUSA
Tema 7.1. Ilpsimble U IJIOCKOCTH B POCTPAHCTBE

OcHOBHbIC TOHATHSI U TEPMHMHBI 0 TeMe: B3aUMHOE PACIOJI0XKEHUE ABYX
MPSMBIX B IIPOCTPAHCTBE, MAPAILICIIBHOCTh MPSIMOM U IUIOCKOCTH, MapajlIeIbHOCTh
IJIOCKOCTEH, IEPIEHIUKYJIAPHOCTh IPAMOW M IUIOCKOCTH, IEPHEHIUKYISIP H
HAKJIOHHAsI, YTOJl MEXAY MNPAMON MU IIJIOCKOCTBIO, ABYTPAHHBIA YTOJI, YIOJI MEXKIy
OpAMOM W IUIOCKOCTBIO, JBYIPAHHBIM  YIOJI, YIrOJd MEXAY IIOCKOCTSAMH,
NEPHEHAUKYJIAPHOCTh  ABYX  IUIOCKOCTEH, TIeOMETpUYECKHE MpeoOpa3oBaHus
IPOCTPAHCTBA (MapajiebHbI MEPEeHOC, CUMMETPHUS OTHOCHTENBHO IIJIOCKOCTH),
IapajuieNIbHOE MPOEKTUPOBAHUE, TIOIIAIb OPTOTOHATIBHOM ITPOEKIINH.

IInan u3ydyenus Tembl (epeyeHb BOMPOCOB, 00A3aTEIbHBIX K U3YUYEHUIO):

1. ®opmynupoBaHHE  OKA3aTelIbCTB  IPU3HAKOB B3aMMHOIO PAaCIIOJIOKCHHMS
IPSIMBIX U IUIOCKOCTEH.

2. Pacno3HaBaHrHe Ha 4Yeprexax M MOACISX pa3jiudHble CIydad B3aUMHOIO
PACIIONOKEHHUS NPSMBIX U INIOCKOCTEH, apI'yMEHTUPOBAHUE CBOUX CYXKICHHM.

3. ®opMmyauMpOBaHUE OMNPENCICHUN, MPU3HAKOB M CBOMCTB IMapajIeJIbHBIX U
NEPHEHANKYISIPHBIX INIOCKOCTEH, IByTPAHHBIX U JJUHEHHBIX YIJIOB.

4. BbIIIOJIHEHUE TOCTPOCHUS YITIOB MEXKAY: MPSIMBIMH, IMPSIMOU U IIJIOCKOCTBIO,
IIJIOCKOCTSIMHM 10 OIIMCAHUIO U PACIIO3HABAHNUE WX HA MOJEIISX.

5. IlpumeHeHne NMPU3HAKOB M CBOWCTB PACIIONIOXKEHUS MPSAMBIX U IUIOCKOCTEU
IIPU PEILICHUY 3a/1a4.

6. JlemoHCcTpupOBaHuE Ha pHCYHKax W KOHCTPYHPOBAaHHE Ha MOJEIAX
NEPIEHINKYISPbl ¥ HAKIIOHHBIE K IUIOCKOCTH M MPSMBIM, MAapaJlIEIbHbIE
IUIOCKOCTH, YIJIBI MEXAY IPSAMOM U IJIOCKOCTBIO U 000CHOBAHNE OCTPOECHMUS.

7. PemieHune 3a1a4 Ha BBIYMCIICHUE TEOMETPUUYECKHUX BEIUYHH.

8. BblunclieHHuE pacCTOSHUM: OT TOUKHU /10 TJIOCKOCTH, OT IPSIMOM 10 TIJIOCKOCTH,
MEXKIy IUIOCKOCTAMM, MEXKIYy CKPCIIMBAIOIIKUMUCA MPIMBIMH, MEXKIY
IIPOU3BOJILHBIMU (PUTYPAMHU B IPOCTPAHCTBE.

9. ®opMmynupoBaHME M JI0KA3aTe€IbCTBO OCHOBHBIX TEOPEM O PAaCCTOSHUIX
(Teopem CylIecTBOBaHUs, CBOMCTB).

10.1300paxkeHne Ha yepTekax M MOJENSAX PACCTOSIHUS, OOOCHOBBIBAs CBOM
CYKICHUS.

11.1Ipumenenne Gpopmyn U TEOpeM IIAaHUMETPHUH JJISl PEIICHUs 3a1a4.

12.0O3HakomMIieHHE C TMOHATHEM IMApaJUIEIIbHOTO MPOEKTUPOBAHUS M  €r0
coiictBamMu. DOpMyJIMpPOBAaHHE TEOPEMBI O IUIOUIAAM OPTOTOHAIBHOM
IIPOEKIMU MHOTOYTOJIbHHKA.

13.Ilpumenenne Teopuu st 000CHOBAHUS IOCTPOCHUN U BBIUMCICHUH.

14. ApryMEHTUPOBAaHUE CBOMX CYXKJIECHHS O B3aUMHOM pPaCIOJIOKEHUU
IPOCTPAHCTBEHHBIX QUTYD.

29



Kparkoe u3jnoxeHue TeopeTuH4yecKNX BONPOCOB:
Artanacsn JI.C., byty3oB B.®., KagomnieB C.b. u np. Marematuka: anreOpa u Havasna

MaTeMaThuueckoro aHanuza. ['eomerpusa. ['eomerpusi (06a30BbIi M yriyOJIeHHBIN
ypoBHH). 10—11 knaccel. — M., 2017. — 216 c.

IIpakTHyeckue 3aHATHSA:
Ne38. Pemienue 3a1a4 ¢ IPpUMEHEHHEM aKCUOM CTEPEOMETPHH.
Ne39. [IpuMeHeHre MPU3HAKOB MapajIeIbHOCTU MPSIMOU U TIIOCKOCTH,
MapajuIeIbHOCTH IIOCKOCTEM.
Ne40. OnpeneneHue yrioB MEKAy: CKPEIIUBAOLIUMUCS IIPMBIMH, IPSIMON U
IUIOCKOCTBIO, IBYM$I INIOCKOCTSIMM.
Ne41. [IpuMeHeHue TEOpEMBI O TpEX NEPHEHANKYIApaX.
Ne42. HaxoxxeHue AByTpaHHOTO yIJia.

3aI[aHI/IH I CAMOCTOSITEJIbHOI'O BBINIOJTHEHHUSA - HC ITPCAYyCMOTPCHO

DopMa KOHTPOJIAA CAMOCTOSTEeILHON (BHEAYAUTOPHOI) padoThI:
- TECT

Bonpocsl Aj151 CAMOKOHTPOJISI 10 TeMe:
1. ChopmynupyiTe akCHOMBI CTEPEOMETPHH.
2. Chopmynupyiite CIeACTBUS U3 aKCHOM.

Tema 7.2. MHOTOrpaHHUKH

OcHoOBHBIE TIOHSITHST M TEePMHHBI IO TeMe: BEpIINHBI, pedpa, TpaHU
MHOTOTPpaHHHMKA, pa3BepTKa, MHOTOTPAHHBIC YTJIbl, BBIMYKJIbIE MHOTOTPAaHHUKH,
Teopema Oiiepa, Mpu3Ma, MpsiMas W HAKJIOHHAs TMpU3Ma, MpaBUIbHAsA TPU3MA,
napajenenunen, ky0, mupamMuaa, MpaBWIbHAS MHPAMHUJA, YCEUYCHHAs] MUPAMUJA,
CUMMETpUH B KyOe, B mapajuieyienurnene, B MpU3Me W MHpPaMHe, CEUCHHs KyOa,
IPU3Mbl M THPAMUJbI, TPABUIHHBIE MHOTOTPAHHHUKH (TeTpa’ap, KyO, OKTasp,
JOJICKAdIP U UKOCABIP).

IInan u3ydyenus Tembl (IEpeyeHb BOMPOCOB, 00A3aTENbHBIX K U3YUEHUIO):

[lepeuncnenre 31eMEHTOB U CBOMCTB Pa3IMYHBIX BUJOB MHOTOTPAHHUKOB.

N306paskeHrie MHOrOTpaHHUKOB.

3. BpruncieHue JIMHEMHBIX DJJIEMEHTOB W YIJOB B IPOCTPAHCTBEHHBIX
KOH(DUTypalusiX, apryMEHTUPYSI CBOU CYKJICHUS.

4. V3ob6paxeHue CEYEHUM, Pa3BEpPTOK MHOTOIPAHHUKOB, BBIYUCIICHUE

TUIOIIAIEH TMOBEPXHOCTEU.

[TocTpoenune mpocTelux ceueHnid Ky0a, Mpu3Mbl, TUPaAMUJIBL.

6. Ilpumenenne GpakTOB W CBEJACHUN W3 IUIAHUMETPHHU.

30

N —

e



7. O3HaKOMJIEHHE C BHUJAMU CHMMETPUHA B TMPOCTPAHCTBE, (HOPMYITHPOBKA

ONPEJICIICHUN U CBOMCTB.

8. IlpuMmeHeHne CBOMCTB CUMMETPHM IIPU PEIICHUM 3a1a4.

9. Ucnonb3zoBaHue NpHOOPETEHHBIX 3HaHUU
MOJIETTUPOBAHUS HECIIOXKHBIX 3a71ay.

JJId  HUCCICAOBAHUA H

10.1300pakeHre OCHOBHBIX MHOTOIPAHHMKOB U BBIOJIHEHUE PUCYHKOB TIO

YCJIIOBUSM 3a1a4.

KpaTkoe u3j10:keHue TeOpeTHIeCKNX BOMPOCOB:

TpeyeonvHux
a+e+c
p=——5",TIe p - HOIyHepUMeTp
1 1 abc
S=—ha=—ab siny = —al\p-b\p—c)=——=pr
Sha=> y=Aplp—akp—bNp-c)="-=prr, Tie
OKPYKHOCTH, I — PaJNyC BIUCAHHON OKPY>KHOCTH.

a b c _9R

Teopema cunycos: . — = 5 siny
Teopema KocHHYCOB: ¢ =a’ +b* —2ab-cosy
IIpamoyeonbHbill mpey2onibHUK

Teopema [Mudaropa: ¢’ =a’ +5°

a+b—-c c

r=—————;R=—

2 2
Iapannenocpamm

S:absﬁux:%dgh-ﬁnﬂ; df+d§=2@2+bﬂ

Tpaneyus
S:a+b%
2
Okpyarcnocmo, Kpye
JnuHa okpyxHocTu: / =27-R
[Tnomans kpyra: S=r-R*
JlnuHa nyru oKpyKHOCTH: /=R -«
B B

[Tmomane cekropa: S=-—-R*;S=—"—-n-R’
man p 2 360°

IIpakTH4yeckue 3aHATHUS:
Ne43. Haxox1eHUE 2JIIEMEHTOB ITPU3MBI.
Ne44. Haxox1eHUE IIEMEHTOB ITUPAMHUIBI.
Ne4S. [TocTpoeHue ce4eHu MHOTOTPAHHHUKOB.

R- pammyc onmcaHHou

3aZ[aHl/Iﬂ AJIA CAMOCTOATEIBHOI'O BBINMOJTHEHHUHA - HC [TPCAYCMOTPCHO

DopMa KOHTPOJIAA CAMOCTOATEIbLHON (BHEAYAUTOPHOI) padoThI:

YCTHBIN Onpoc
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Bonpocsl Aj1s1 CAMOKOHTPOJIS 10 TeMe:
1. Yto Takoe MHOTOTpaHHUK?

[IpuBenuTe npruMepbl MHOTOIPAHHUKOB.

Uto Ha3bIBaeTCS TPaHbBIO?

Yro Takoe pedpa 1 BEpILIUHbI?

Kakoe HanMeHbI1ee Ynciao pedep MOKET UMETh MHOTOTPAHHUK?

JaiTe onpeneneHne 1MaroHajgd MHOTOTPAaHHUKA.

Yem 0oTIMYaIOTCS BBIMYKJIbIE MHOTOTPAHHUKU OT HEBBITYKJIBIX ?

KakoBa cymMMa Bcex IJIOCKMX YTJIOB B BBITYKJIOM MHOTOIPaHHUKE?

9. Yro Takoe npuzma?

10.3anummnTe onpeaeaeHrne BbICOThI TPU3MBI.

11.Kakas npu3ma Ha3bIBa€TCs MPSMOM, a KaKasi HAKIIOHHOM ?

12.5BnsieTcst 11 HAKJIOHHAS PpU3Ma MPABUIHHOMN?

13.YeMy paBHa II011a/1b OJHOW MOBEPXHOCTU MPU3MBbI?

14.1Tapamnenenunen — 3To npusma? HakinoHHbIN napayenenunen?

15.49t10 Takoe nupamuaa?

16.Hapucyiite nupamuy B TETpaau U MOKAKUTE OCHOBAHUS, OOKOBBIE
rpaHu, U pedpa TupaMuiIbl.

17.3anuiure onpeaeneHrne BbICOThI TUPAMUbL.

18.Kakast nupamMuia Ha3pIBae€TCs NPaBUIbHOW?

19.Yemy paBHa miomaab NOJIHOW MOBEPXHOCTH MTUPAMHUIBI?

20.Yro Takoe amodema?

21.Yemy paBHa miomaip O0KOBOM MOBEPXHOCTU MPABUILHON MUPaMUJIBI?

22.3anummuTe onpeiesIeHHe YCEUeHHOW MUPaMUIbl, BBICOThI, IPABUIBLHON
YCEUYEHHOW MTUPAMU/IBI.

23.Yemy paBHa IJI0MIa1> OOKOBOM MOBEPXHOCTH YCEUCHHON TTUPAMUJIBI?

e il

Tema 7.3. Tes1a 1 NOBEPXHOCTH BpPaLleHUS

OcHOBHbIC TOHATHS M TEPMHUHBI N0 TeMe: LUIUHIP, KOHYC, YCEUEHHBIN
KOHYC, OCHOBAaHHE, BBICOTA, OOKOBAasl IOBEPXHOCTh, 00pa3yolas, pa3BepTKa, OCEBbIE
CEUCHHUS U CEUCHUs, MapajlielbHbIE OCHOBaHMWIO, wap U cdepa, UX CEUCHUS,
KacaTesbHas III0CKOCTh K cdepe.

Ilnan u3ydyenus Tembl (epeueHb BOMPOCOB, 00S3aTENBHBIX K U3YUEHUIO):
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1. O3HakoMJIeHHE C BUJAMHU TeJ BpalieHus, (GOpMYIUPOBaAHUE MX OMNpEICICHUMA
1 CBOMCTB.

2. @opMyIHpPOBAHME TEOPEM O CEUCHUM Iapa IUIOCKOCTBIO W IIIOCKOCTH,

KacarelbHOU K cepe.

N3o0paxeHnue Ten BpalleHUs, UX Pa3BEPTOK, CEUCHUM.

4. PeuieHue 3aad  Ha MOCTPOEHUE CEUCHUM, BBIYMCICHHUE [IJIMH, PACCTOSHUM,

W

YIJIOB, TIJIOIIAJIEN.
Peuienue 3aa4, mpuMeHsIsl JOKa3aTEIbHbIE PACCYKICHUS.
6. IlpuMeHeHHEe CBOMCTB CUMMETPUHM MPU PEUICHUM 33Ja4 Ha Teja BpallCHHUS,

e

KOMOMHAIIUIO TEJI.
7. W300pakeHUE OCHOBHBIX KPYTJIBIX T | BBHIIOJHEHHE PHUCYHKOB TIO
YCJIOBHIO 3aJ1a4H.

KpaTkoe u3jno:keHne TeopeTudecKux BONPOCOB:
Aranacan JI.C., byty3oB B.®., Kagomues C.b. u n1p. Marematuka: anreOpa u Hauana

MaTeMaTtnyeckoro asanuza. ['eomerpusa. ['eomerpusi (0a30BbIl M yriiyOJeHHBIN
ypoBHH). 10—11 knaccel. — M., 2017. — 216 c.

IIpakTHyeckue 3aHATHSA:

Ne46. HaxoxxaeHre 3JIEMEHTOB IIUJIMHIPA.
Ne47. HaxoxxieHre 2JIEMEHTOB KOHYCA.
Ne48. [locTpoeHue ceyeHui Tell BpalleHHUs.

KouTpoJsbHbIe padoThI:
Ne 6.Tena BpauieHus.

3azlamm JJIA CAMOCTOHATC/JIBHOI'0O BBINTOJIHCHUA

DopMa KOHTPOJIAA CAMOCTOSTEILHON (BHEAYAUTOPHOI) padoThI:
[TpoBepka TabaUIIBI

BOl'[pOCbI IJIA CAMOKOHTPOJIA 11O TEME

Tema 7.4. U3mepenus B reoMeTpuu

OcHoBHbIE TOHSATHS W TePMHHBI MO TeMme: 00BEM M €ro H3MEpPEHUE,
uHTerpaigpHas ¢opmyna oObema, GopMmyasl oO0beMa KyOa, MPSMOYTOJIBHOTO
napasuiefienuneia, MPU3Mbl, IIMHIPA, MUPAMUABI U KOHYCa, (OPMYJIbI TUIOMIA TN
MOBEPXHOCTEH MWIMHApPA U KOHyca, (GopMyibl oObeMa IIapa M IUIOmaau chepsl,
1o 00He TeJ, OTHOLICHHS TUIOIIAJIeH MOBEPXHOCTEH M 0O0bEMOB MOIOOHBIX TEJI.

Inan u3ydyenus Tembl (epeueHb BOMPOCOB, 003aTEIBHBIX K U3YUEHUIO):
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O3HakoMJIEHHE C MTOHATUSIMHU IJIOIAAN U 00beMa, aKCHOMaMHU U CBOWCTBaMU.

. Pemienue 3amau Ha BBIUKCICHHE IUIOMIAACH MIIOCKUX (UTYDP C MPUMEHEHHEM
COOTBETCTBYIOUINX (HOpMYI 1 (PAKTOB U3 TUITAHUMETPHH.

3. N3yyenue TeopeM O BBIYMCIEHHH 00ObEMOB MPOCTPAHCTBEHHBIX TEJI, PEIICHUE

3a/lad Ha npuMeHeHue GOopMyJl BBIYMCICHUS 0ObEMOB.

4. Uzyuenue Qopmyn JUIA  BBIYMCIICHUS  IUIOIIAJEH  MOBEPXHOCTEMN

MHOTOTPAHHUKOB U TeJl BpallCHUSI.

O3HaKOMJIEHHE C METOIOM BBIYMCIICHHUS IJIOIIA U TOBEPXHOCTHU C(HEpPHI.

6. Pemenne 3agay Ha  BBIYMCIIGHME  IUIOLIAACH  ITOBEPXHOCTH

IIPOCTPAHCTBEHHBIX TEJI.

N —

W

KpaTtkoe u3noxenne TeopeTH4eCKNX BONPOCOB:
Artanacsn JI.C., byty3oB B.®., KagomiieB C.b. u np. Marematuka: anreOpa u Havana

MaTreMaTthdeckoro ananmusa. ['eomerpusa. ['eomerpus (0a30BbIi W yriTyOJICHHBIN
ypoBHH). 10—11 knaccer. — M., 2017. — 216 c.

HpaKaneCKne 3aHATHUA:

Ne49.BreruncneHue miomnaau CeYeHUs mapa.
NeS0.Briuncnenue 1uiomaneld MOBEPXHOCTEM W 00BEMOB Mapayljieienurena |
MIPU3MBL.

BaHaHI/IH AJIA CAMOCTOATEIBbHOI'O BBINIOJTHEHHUHA - HC [TPCAYCMOTPCHO

@®opMa KOHTPOJISAA CAMOCTOSATEIbLHON (BHEAYAUTOPHOI) padoThI:
— YcTHBIN 0ITpocC

Bonpocel AJ151 CAMOKOHTPOJISI 10 TeMe - He TTPETyCMOTPEHO

Tema 7.5. KoopanHaTbl 1 BEKTOPbI

OcHOBHBIC NMOHATHSI MU TEPMHMHBI IO TeMe: NPAMOYTOJbHAas (JIE€KApTOBA)
CUCTEMa KOOpPAMHAT B MPOCTPAHCTBE, (hOpMYyJIa paCCTOSTHUS MEXAY JABYMsI TOUKaMHU,
ypaBHEHUS: Cepbl, MIOCKOCTH U MPSAMOM, BEKTOPbI, MOJAYJb BEKTOpA, PAaBEHCTBO
BEKTOPOB, CIIOKEHUE BEKTOPOB, YMHOXKEHUE BEKTOpA Ha YKCIIO, PA3JIOKEHUE BEKTOpa
[0 HANpPaBJIEHUSAM, YIOJl MEXAY ABYMs BEKTOpPaMH, IPOEKLHsS BEKTOpa Ha OCh,
KOOPAMHATHI BEKTOPA, CKAISIPHOE NMPOU3BEAEHNE BEKTOPOB.

IInan u3ydyenus Tembl (epeyeHb BOMPOCOB, 00A3aTENbHBIX K U3YUYEHUIO):
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O3HaKOMJIEHHE C IOHATUEM BEKTOPA.

N3y4yeHue AeKkapToOBOM CUCTEMBI KOOPAMHAT B IMPOCTPAHCTBE, MOCTPOEHUE I10

3aJIaHHBIM KOOPJIMHATaM TOYKH, HAX0XKJIEHUE KOOPAHHAT TOYEK.

CocraBneHue ypaBHEHHUS! OKPY>KHOCTH, C(epbl, MIIOCKOCTH.

Bbrunciienre paccTOSHUS MEXy TOUKaAMHU.

5. N3yueHue CBOWCTB BEKTOPHBIX BEJIMYWH, MPABUI PA3JIOKEHHUS BEKTOPOB B
TPEXMEPHOM TPOCTPAHCTBE, MPABWJ HAXOXKJIEHUS KOOPAUHAT BEKTOpa B
IPOCTPAHCTBE, MMPABUJI ICUCTBUI C BEKTOPAMHU, 33JIAaHHBIMU KOOPJIMHATAMHU.

6. IIpuMeHeHHEe TeopHH NPYU PELICHNUH 3a/1a4 Ha JEHCTBUS C BEKTOPaMHU.

7. V3yueHue CKaIApHOTO NPOU3BENCHHSI BEKTOPOB, BEKTOPHOIO YPAaBHEHHS
IIPSIMOM U IIJIOCKOCTH.

8. IlpumeHeHne TEOpUM MpU pEIIEHWH 3a4ad Ha JEHCTBHA C BEKTOPAaMH,
KOOPJMHATHOIO METOJa, BEKTOPOB /Ul BBIYUCICHHUS BEIUMYMH YIIOB U
PaCCTOSHUMU.

9. O3HakOMJIEHHE C J0Ka3aTelIbCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM

PacioIOKEHUH MPAMBIX U INTIOCKOCTEHN C HCIOJIb30BAHUEM BEKTOPOB.

N —

W

Kpartkoe u3/10:keHHe T€OPETHYECKUX BOMPOCOB:

B npsiMoyronbHOM crcTeMe KOOpAUHAT ypaBHeHHUE cdepsl paanyca R ¢ nearpom C
(X0, Yo, Zo) MMEET BUI: (X —Xg)° + (v —yo)* + (z-z0)’ = R’
Tpu cryuas 83aumMHO20 pacnonodiceHus: chepuvl U NIOCKOCIU.

1) ecnu paccrosiHue OT HEeHTpa chepshl 10 TNIOCKOCTH MEHBIIE pajauyca chepbl, TO

ceuenune chephl IIOCKOCTHIO €CTh OKPY)HOCTh: d <R, To R*- d*> 0, 10
paznyc OKPY»KHOCTH MOKHO Haiitu no gopmyne: r* = R* — d%;

2) eciu paccTOSHUE OT LHEHTPa cephl 0 IIOCKOCTH PaBHO Paauycy chepsl, TO
IUIOCKOCTh ¥ chepa MMEIOT TOIBKO OHY 00myro Touky: d =R, to R*- d*=0;

3) ecnm paccTOsSHUE OT IIEHTpa CEPHI 10 TIOCKOCTH 00JbIle paauyca chepsl, TO
cepa 1 I0CKOCTH He UMEIOT 00ImuX Touek: d > R, o R*- d* < 0.

IIpakTHyeckue 3aHATHSA:
NeS1. Cocrapnenue ypaBHeHUsI chepbl U BBIUMCICHUE PACCTOSHHUS OT Cephl 0
IIJIOCKOCTH.

3az[amm AJIA CAMOCTOATEIBHOI'O BBINIOJTHEHHUSA - HC [TPCAYCMOTPCHO

dopMa KOHTPOJISI CAMOCTOSITE/IbHOI (BHEAyIMTOPHOIi) padoThbI:
YcTHBIN onpoc

Bonpocs! Aj1s1 CAMOKOHTPOJIS 10 TeMe:
1. Yro Takoe mpoexuus?
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Buabl npoexktrpoBanus (IpUBEIUTE IPUMEPHI).

CBoiicTBa napamiesbHOTO MPOSKTUPOBAHMUSL.

CBOMCTBO OPTOrOHAIBHOM MPOEKIUHU MJIOCKOTO0 MHOTOYTOJIbHUKA.
[IpuMepbl TPOEKIIUH B )KU3HH.

Aol e

NHCTpyKIMS N[O BBINOJHEHUIO TeCTa. BHUMATENbHO NPOYUTANTE KaXKIbII
BOIIPOC W TpejJiaraeMble K HeMy BapuaHThl oTBeTa. OTBeUaiiTe TOJBKO MOCIE TOrO,
KaK Bbl TIOHSUIM BOMPOC M MPOAHAIM3UPOBATIU BCE BapuaHThl oTBeTa. PexoMeHmyem
BBITIOJTHSATh 3a/IaHUSI B TOM TMOPSJIKE, B KOTOPOM OHHU JiaHbl B pabote. Eciu kakoe-To
3aJlaHME€ y Bac BBI3BIBACT 3aTPyJHEHUE, TO MPOMYCTUTE €ro U IMOcCTapanlTech
BBITIOJTHUTh T€, B KOTOPBIX Bbl yBepeHbl. K mpomnyiieHHOMYy 3aJaHUI0 MOXKHO
BEPHYTHCSI, €CJIU Y BaC OCTAHETCS BpEMSI.

K kaxaomy M3 TECTOBBIX 3aJjaHUi palOOTHI MpeajaracTcs 4 BapyuaHTa OTBETA,
M3 KOTOPBIX OJMH MpaBUJIbHBIM. B HEKOTOpPHIX 3aJaHUAX HECKOJIbKO BapHAHTOB
OoTBeTa. 3a/JlaHUE CYMTACTCS BBIMOJHEHHBIM BEPHO, €CIU OOydYaroluiics BHIOpa
HOMEp (HOMeEpa) MPaBUJIBHOTO OTBETA. 3aJaHUE CUMUTACTCA HEBBITIOJHEHHBIM B
CIIEYIONIUX CIyYasiX: a) yKa3aH HoMep (HoMepa) HeNmpaBWIBHOTO OTBETa; 0) HOMEp
OTBETA HE YKa3aH. 3aJaHue CUMTAETCS BBINOIHEHHBIM YaCTUYHO, €CIU YKa3aH OJUH
WJIM JIBa U3 BO3MOXKHBIX OTBETOB.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUIIJIMHBI
Texymmii KOHTPOJIb

Pe3yabTaThl 00yueHus DopMbI U METOAbI KOHTPOJISI M OLIEHKH
pe3yJbTATOB 00y4YeHUs
JJUYHOCTHBIX - OKCIICPTHAA OLICHKA BBINTOJIHCHHA
JAUYHOCIMHBIX 3aJIaHUN.

- cOpPMUPOBAHHOCTH MPEACTABICHUIN O
MaTeMaTHKe KaK YHHUBEpPCAJIbHOM S3bIKE HAYKH,
CpPEelICTBE  MOJICTUPOBAHUS  SIBJIGHUA U

- DKCIIEPTHAS OIICHKA BBITIOJTHSHUS
KOHTPOJIBHBIX PadoT.

[POLIECCOB, UAEAX U METOIAAX MATEMATHKH; - OKCIIEPTHAs OILICHKA BBIITOJTHCHUS
- NOHMMAaHUE 3HAYUMOCTHM MATEMATUKU | IIPAKTUYCCKHUX pa60T.
IUIS HAyYHO-TEXHUYIECKOTO mporpecea, | - qphdepeHIHPOBAHHBIN 3a4eT

c(OPMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE
Kak K YacTh OOIICUYCIIOBCUECKOW KYJIBTYPhI
yepe3 3HAKOMCTBO C HCTOPHEH PasBHUTHSA
MaTEMAaTUKU, 3BOHIOL[I/Ief/’I MaTEMaTHUUYCCKUX
1301 (9%

- Ppa3BUTHE JIOTUYECKOTO MBIILUICHHS,
MIPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ATOPUTMUYECKON  KYJIbTYPbI, KPHUTUYHOCTH
MBILUIEHUS. Ha YpPOBHE, HEOOXOAMMOM JUIf
Oyayuieii mpodecCHOHANBHON JesTeNbHOCTH,

TUTSE MIPOIOJDKCHUS o0pa3zoBaHUs "
caMmo00pa3oBaHus;
- OBJIA/ICHUE MaTeMaTHYECKUMU

SHAHUAMU W YMCHUSAMU, HCO6XOI[I/IMBIMI/I B
HOBCGI{HGBHOﬁ JKHN3HHU, A1 OCBOCHHSA CMCIKHBIX
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€CTECTBEHHO-HAYYHBIX JTUCHUTUTIH u
JUCIUIUIMH TPO(ECCUOHANBHOTO IMKIIA, JUIsS
MOJy4YeHUs: oO0pazoBaHWs B OO0JNAacTsIX, HE
TpeOyromux yrayOJeHHOW MaTeMaTU4YecKOM
MOATOTOBKHU;

- TOTOBHOCTh M  CIIOCOOHOCTH K
00pa30BaHuI0, B TOM YHUCIE CaMOOOpPa30BaHMIO,
Ha MpPOTSHKEHMM BCEH JKU3HM; CO3HATEIbHOE
OTHOIIICHHE K HEMPEPBHIBHOMY 00pa30BaHUIO KaK
YCJIIOBHIO  YCIIEHTHOW MPOQPECCHOHATIBHOW |
0O0I11eCTBEHHOH 1€ TEIbHOCTH;

- TOTOBHOCTh M  CIIOCOOHOCTH K
CaMOCTOATEIILHON TBOPYECKOU U OTBETCTBEHHOU
JIeATEIbHOCTH;

- TOTOBHOCTh K KOJUIEKTHMBHOW pabore,
COTPYIHHUYECTBY co CBEPCTHUKAMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO  IMOJIE3HOM,
yueOHO-UCCIeIOBATENIbCKON,  MPOEKTHOM U
JIPYTUX BUAAX JIEATEIHLHOCTH,

- OTHOLIEHHWE K MpodeccrnoHanIbHOM
JIESITEIBHOCTH KaK BO3MOXXHOCTH Yy4YacTHsl B

pelieHuu JTUYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIeHAITMOHATEHBIX
mpo0Jem;

METaNpeaAMETHBIX:

- YMEHHE CaMOCTOSITeILHO OIPEICIISTh
[EMH JICATEIBHOCTH W  COCTABIIATh  ILUIAHBI
JESITEIbHOCTH; CaMOCTOSITETTFHO OCYIIECTBIISTh,
KOHTPOJIUPOBATH u KOPPEKTUPOBATh
JIESITEIbHOCTh; HCIIOJIb30BaTh BCE BO3MOXKHBIC
pecypchl Ui JOCTUKEHHSI TIOCTaBJICHHBIX LIeJei
W pealln3allii IUIAHOB JCSITeTLHOCTH; BRIOUPATH
yCIICUTHBIE CTPATETHH B PA3IMUHBIX CUTYAIUsX;

- yYMEHHE TMPOIYyKTHUBHO OOIMIATbCA M
B3aMIMOJICHCTBOBATh B TIPOIIECCE COBMECTHOM
JESITEIbHOCTH, YYUTBHIBATH TMO3UIUU JAPYTUX
Y4aCTHUKOB JeSITeNIbHOCTH, 3¢ dexTuBHO
paspeniaTh KOHMIUKTHI;

- BJIaJICHUE HABBIKAMU IO3HABATEJIBbHOM,
y4eOHO-UCCIIeIOBATEILCKOH W TIPOEKTHOM
JESITENIbHOCTH, HaBbIKaMU paszperieHus
mpoOjieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB PEIlIeHUs
MPAKTUYECKUX 3a/lad, IPUMEHEHHUIO Pa3INuHbIX
METOJIOB TTO3HAHUS;

- TOTOBHOCTh M  CIOCOOHOCTH K
CaMOCTOSITENTEHOM nH(GOPMaIMOHHO-
MO3HABATCIILHOM  JCSITENLHOCTH,  BKJIFOYAs
YMEHHE  OpPUEHTHPOBATHCS B  Pa3IMUHBIX
HUCTOYHHMKAX nH(pOpMaInH, KPUTHYCCKH
OLICHWBATh U WHTEPIPETHPOBATH WH(POPMAIIHUIO,
MOJTy4aeMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

- BIIQJICHHE SI3BIKOBBIMU CpEICTBAMHU:
YMEHHE SICHO, JOTUYHO M TOYHO M3JIaraTh CBOIO

- DKCIIEPTHAS OI[CHKA BBIMOJTHCHUS
3aJITaHUN.

- DKCTIEPTHAS OIEHKA BBIMOJTHEHUS
KOHTPOJBHBIX PaboT.

- DKCTIEPTHAS OIEHKA BBHIMTOTHEHUS
MPAKTUIECKUX PadoT.

- muddepeHIIMPOBaHHBIN 3a4eT
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TOYKY 3pEHHUsA, UCIIOIb30BaTh  aJICKBaTHBIE
SI3bIKOBBIE CPEJICTBA;

- BIIQJICHHE HaBLIKAMU ITO3HABATEIbLHOM
pedrekcur KaK OCO3HAHHMSI  COBEPIINAEMBIX
JICUCTBUA M MBICIUTENBHBIX MPOLIECCOB, HUX
pe3yJbTaTOB W OCHOBAHWM, TPAHUI] CBOETO
3HAHUSA W HE3HAHMs, HOBBIX ITO3HABATEIbHBIX
3a/1a4 U CPEJICTB JJISl UX TOCTUKEHHUS;

- LEJEyCTPEMJIEHHOCTh B IOUCKaX WU
MPUHSATHU pEIICHUuH, COOOpPa3UTEIbHOCTh H
WHTYULHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX

MIPEICTABIICHH; CIIOCOOHOCTH
BOCIIPUHUMATL KPacoOTy U TapMOHHIO MUPA;
NnpeIMeTHBIX:

- chopMHpPOBAHHOCTH TPEICTABICHUN O
MaTe€MaTHKe KaK 4acTH MHPOBOM KYJBTYpbl H
MmecTe MaTeMaTUKU B COBPEMEHHOM
UBIIIM3AINH, CHOco0axX ONMMCAHUS SIBICHHHA
peasbHOrO MHpa Ha MaTEMaTHYECKOM SI3bIKE;

- ¢(hOpMUPOBAHHOCTb MPEJCTABICHUN O
MaTEeMAaTUYECKUX MOHATHUAX KaK BaKHCHUIIINX
MaTeMaTHYECKUX  MOJENSAX,  IO3BOJISIFOIIUX
OIMUCBhIBAThL MW HU3Yy4YaTb PA3HBIC IIPOLCCChI U
SIBJICHHS, TIOHUMAaHUE BO3MOYKHOCTH
aKCHOMATHYECKOTO MOCTPOCHHS
MaTeMaTHYECKUX TEOPHIA;

- BJIaJICHHE METOJIaMH JO0Ka3aTeNIbCTB U
AITOPUTMOB PEIICHHsI, YMEHUE UX NMPUMEHSTH,
MMpOBOAWUTL OOKA3aTCJIBbHBIC PACCYXKICHUSA B
XOJIe PEUICHHUs 3a71ay;

- BJIAJICHHE CTaHJAPTHBIMH TPUEMaMU
pEelICHUS palMOHAJIBHBIX W HWPpAlUOHAIBHBIX,
NOKa3aTeJbHBIX, CTENICHHBIX,
TPUTOHOMETPUYECKUX YpaBHEHUH u
HCPAaBCHCTB, ux CHUCTCM, HNCITIOJIB30BaHUC
TOTOBBIX KOMITBIOTEPHBIX TPOrPaMM, B TOM
qyuciae Ul TIOMCKa TYTH  PeUIeHdsT W
WUIIOCTPAIlMA ~ PEIICHUST  YpPaBHGHUH W
HEPaBEHCTB;

- chOpPMHUPOBAHHOCTh TPEIACTABICHUI
00 OCHOBHBIX TMOHATHAX MAaTEeMaTUYeCKOTro
aHajM3a M WX CBOWCTBAaX, BJIAZICHUE YMECHHEM
XapaKTepU30BaTh IIOBE/ICHNE ¢byHKUIHH,
UCTIOJIb30BaHUE  TIOJNIYUYCHHBIX  3HAHUW  JUIs
OIMMCAHUA U aHAJIM3a PCAJIbHBIX 3aBHCHMOCTCI>'I;

- BJIaA€HUC OCHOBHBIMU IIOHATUAMHU O
IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUYECKUX
¢durypax, 1504 OCHOBHBIX CBOICTBAXx;
c(OPMHPOBAHHOCTh ~ yYMEHHUS  paclo3HaBaThb
reoMeTpruecKue  QUrypsl Ha  UYepTexKax,
MOACIIEIX W B pC€albHOM MHPE, MNPUMCHCHUC
U3yUYCHHBIX CBOWCTB I€OMETPUYECKHUX (UTyp U
(bopMyIT IS pelIeHNs TEOMETPUIECKUX 3aad U
3aj1au C MPAKTHYECKUM COJIepP’KaHHEM;

- OKCIIEPTHAS OIICHKA BBIMOJIHEHUS
3aJlaHUN.

- BKCHEPTHAs OLEHKA BBIMOJTHEHUS
KOHTPOJIbHBIX PadoT.

- DKCHEPTHAs OLEHKA BBIMOJTHEHUS
MPAKTUYECKUX padoT.

- T PepeHIIMpOBAHHBIN 3a4eT.

- DK3aMEH.
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- cOPMUPOBAHHOCTH MPEACTABICHUIN O
npoIeccax u SIBJICHUSX, AMETIOIINX
BEPOSITHOCTHBIA  XapakTep, CTaTHCTHYECKUX
3aKOHOMEPHOCTSIX B PEaJIbHOM MHUPE, OCHOBHBIX
MOHATHAX 3JIeMEHTapHON TEOPHUH
BEPOATHOCTEM; YMEHUN HAaXOAUTh U OLICHUBATH
BEPOSTHOCTH HACTYIUJICHUS COOBITHH B
MPOCTEUIINX  MPAKTHUECKUX  CUTYyalUsIX U
OCHOBHBIE XapaKTEPUCTUKU CIIy4alHBIX
BCJIMYMH;

- BJaJeHHEe HaBLIKAMH HCIIOJIL30BAHMUS
TOTOBBIX  KOMIBIOTEPHBIX  MPOrpamMM  TIpH
pelIeHUH 3a1a4.

HpOME)I(yTO‘IHLIﬁ KOHTPOJIb IO ITNCHHUIIVINHE

YcinoBueM nomycka K TPOMEKYyTodyHOW arrectanmu no OVY]l sBisercs
MOJIOKUTENbHAs TeKyas arrectauus no OY /1.

[IpomexxyTouHast arrecranus MnpoBoautca B Gopme auddepeHurnpoBaHHOTO
3adera 1o BapwaHTaM Ha 1 kypce (1 u 2 cemectpnl), Ha 2 Kypce (3 cemecTp). Bee
BapUAHThI UMEIOT OJIMHAKOBYIO CTPYKTYPY:

[IpakTrueckoe 3aanue — mpeanoiaraeT pereHnue pacueTHhIX 3a/1ad Ha OCHOBE
WCIIOJIb30BAHUS TEOPETUUECKUX 3HAHUM MPHU PEIICHUN MPAKTUYECKHUX 3a]1a4.

Kpumepuu ouenku:

OTtBeT 00yyaroIerocs OleHUBaeTCs Mo MATUOANILHOM 1iKane. O01as sK3ame-
HAllMOHHAsl OLICHKA BBIBOJUTCSA M3 OLEHOK 3a BBINOJHEHUE KAXKIOro M3 8 3a/JaHuid
BapuaHTa MW SBIsETCAd WX cpeaHuM apupmernyeckuMm. OleHka oOydarouierocs
CKJIAJBIBACTCS M3 €ro 3HAaHWUM M YMEHUM BBIXOAUTH HA pa3jIMYHbIM YPOBEHb
BOCIIPOU3BEICHUSI MaTepHaIa.

Ouenka «OMAUYHO» CTABUTCSA, €CIM OOYYAIOIIMKCA IIOJIHO, JIOTHYHO,
OCO3HAHHO H3JIaraeT MaTepuas, BBIIEISAET IJIABHOE, APIYMEHTHPYET CBOXO TOYKY
3pEHHs Ha Ty WJIK UHYIO POOJIEMY, UMEET CUCTEMHbIE MTOJIHbIE 3HAHUS U YMEHUS 10
cocTaBieHHOMY Bompocy. CoaepkaHue BOIpoca 00ydarolIuiics U3Jlaraer CBSI3HO, B
KpaTKoil (opme, pacKpbIBaeT MOCIEIOBATEIbHO CyTh H3YYEHHOIO MaTepuaa,
JEMOHCTPUPYS MPOYHOCTh U MPUKIIAHYIO HAMPABIECHHOCTh MOJTYYEHHBIX 3HAHUU U
YMEHHM, HE I0MyCKaeT TEPMUHOJIOTHUECKUX OMINOOK U (PaKTUYECKUX HETOUHOCTEH.

Ouenka «xopouio» CTAaBUTCA, €CIM OOyYalOLIMICS 3HAET MaTephall, CTPOUT
OTBET YETKO, JIOTUYHO, YCTaHABIMBAET MPUYMHHO-CIICJICTBEHHBIE CBSI3M B paMKax
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JUCUUIUIMHBI, HO JIOMYCKA€T HE3HAYUTEIbHBIE HETOUHOCTH B M3JI0’KEHUU MaTepuaia
U TPy JEMOHCTpPALUM aHAJIUTHYECKHMX M MPOCKTUPOBOUHBIX yMmeHUW. B oTBere
OTCYTCTBYIOT HE3HAUUTEIbHBIEC JJIEMEHTHI COJIEPKAHUS WA MPUCYTCTBYIOT BCE
HEOOXOIMMbIE JIEMEHTHI COAECPKAHUS, HO JOIMYIIEHbI HEKOTOPbIE OLIMOKH, WHOTAA
Hapylaaach NOCIEA0BATEIIbHOCTh U3JIOKEHHUS.

Ouenka  «y0061emMEoOpUmMeEnbHO» CTaBUTCH, ecnu  oOydYaromuics
OPUEHTHUPYETCS] B OCHOBHBIX MOHATHUIX, CTPOUT OTBET Ha PEMPOJAYKTUBHOM YPOBHE,
HO TIPY TOM JIOITYCKAeT HETOYHOCTH M OIIMOKH B U3JIOKEHUM MaTepHuaia, HyK1aeTcs
B HABOJAIIMX BONPOCAaX, HE MOXET MPUBECTH NPHUMEPHI, AOMYCKAET OLIMOKU
METOOUYECKOr0  XapakTepa IMpu aHalu3€ JAUAAKTHUYECKOr0 Marepualia W
MIPOEKTUPOBAHUM PA3ITUYHBIX BUIOB JIESITEIHHOCTH.

Ouyenka «HeEYO008IemMEOPUmMEIbHO) CTABUTCS, €CIM OOydYarolUics He
OPUEHTUPYETCSI B OCHOBHBIX IOHATHSX, JEMOHCTPUPYET MOBEPXHOCTHBIE 3HAHUS,
€CJIM B XOJI€ OTBETa OTCYTCTBYET CAMOCTOSITEIIbHOCTh B M3JIOKEHUN MaTepuaia Joo
3BYYUT OTKAa3 JaTh OTBET, JMOMYyCKAeT TpyOble OMMOKHM TpPHU BBIMOTHCHUHW 3aJaHUN
AHAIMTUYECKOTO U MPOECKTUPOBOYHOIO XapaKTEPa

YcioBUEM — MOJIOKUTENBHOM  aTTECTAlMM MO  JIUCIHUIUIAHE  SIBJISIETCS
MOJIOKUTENIbHAsT  OLIEHKAa OCBOCHUS BCEX YMEHUW U 3HAHMM 1O BCeM
KOHTPOJIUPYEMBIM MTOKA3ATEIISIM.

[Ipenmerom onenku ocBoeHus OVY]l sBAAOTCS yMEHUST U 3HaHWUSL.
HuddepennupoBannpiii 3ader nmo OVY]J[ npoBoauTcss ¢ y4eTOM pe3yJIbTaToOB
TEKYILIEro KOHTPOJIS.

Ilepeyenb mpakTHyeckux 3aanuii k 1uddepenunpoBannomy 3auery Ne 1
(1 cemecmp):

. Jlns pyHknmun fO)=x*+2x*—-1 HaluTe f(=3),

[S—Y

2. Jlns pyHKIUU f0) =3x" =2 + 2 yajimure F(=3),
3. Jlast pyHKIIHH flx)=x>—-3x*+ 1 Haiigure f=D,
4. Jnst pyHKIMN f0) =2x" —x* + 5 Yajipure [(—5),

5. Toctpoiite rpaduk pyakuun V = x* =2 Tlo rpaduky onpenenure:

a) MPOMEXYTKH MOHOTOHHOCTH (PyHKIIIH;
0) MUHMMaJIbHOE (MAaKCUMaJIbHOE) 3HaUCHHE (DYHKIIUH.

6. Ilocrtpoiite rpaduk pynkuun V = —x*+2 1o rpaduky onpenenure:

a) MPOMEXYTKH MOHOTOHHOCTH (yHKIINH;
0) MUHMMaJIbHOE (MAaKCUMaJIbHOE) 3HAaUCHHE (DYHKIIUH.

7. Hoctpoiite rpaduk ¢pynxmuu ¥V = ~—* + 5 o rpaduKy onpeaesure:

a) MPOMEXYTKH MOHOTOHHOCTH (PyHKIIIH;
0) MUHMaJIbHOE (MAaKCUMaJIbHOE) 3HaUeHHE (DYHKIIUH.
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8. Tlocrpoiite rpadux pyaxuun Y = X — 7. [To rpaduxy onpenemmure:

a) MPOMEXXYTKH MOHOTOHHOCTH (DYHKIIHH;
0) MUHUMAJIbHOE (MaKCUMaJbHOE) 3HAaUeHUE (PYHKITUH.
9. Bpruncnure:

a)
6) tg 150°

. T
S —
3

p) Sin58°c0s13° — cos58°sin13°

10. Berauciure:

a)
6) ctg 120°

7a
cos —
4

T 7T . T . T=
o8 — 008 — — SIln— 8In—
12 12 12 12

B)

11. Beruuciure:

a)
6) tg 315¢

. 9a
SN —
4

. T 3T T . 3A
SIN-cos— + cos—-8In—
5 10 5 i0

B)

12. Beruuciaure:

a)
6) ctg 135

da
cos5 —
3

p) €0578 % 05108 °+ sin78 °- sin108"

. 4
sint=-0<t<
5, 2 . Boruncnure €08 LIG t,ctgt

13. U3BecTHO, YTO 5

| W

T
, 0<t <7 cost,tgt,ctgt

14. N3BeCTHO, YTO SIn . Beraucnure

sina = —0,6, T<t<l

15. W3BecTHO, 4TO 2 . Boruncnure €05 4,19 @, ctg @

sint=-0,8 m<t<=

> . Beruuciure €08 LG ,ctgt,

16. 3BecTHO, UTO

17. Halinute 3HaYeHUE BBIPAKECHUS:
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. T
SN — CG.‘S‘;

a)

T T
6) V@fgg — CGSE
casz + x@sing

B)

18. Halinute 3HaueHUE BBIPAXKECHUS:

"-,I"E . b g g
—sin—+ cos-
2 4

a) 2
6) ‘\J{Ef‘gg — Slﬂg

b g . g
V2c08—— sin-
4 3

B)

19. Haiinure 3Ha4ueHNE BBIPAKECHUS:

"-.I"E . b4 I
— sin—+ cos -
2 4

a) 2
6) ‘\J@f‘gg — Sl?’lg

T . T
\V2co08—— sin-—
4 3

B)

20. Halinute 3Ha4eHUE BBIPAXKEHUS:
a)

b b

6) ‘\J{Et‘g g — CGSE

. T
SinmT— CGSE

T .
CGS; + ‘V@Sl?‘lg

B)

21. YropocTtute BbIpaxeHue:
a) (1 —cosa)(1l+ cosa)

1-sina

6) cost g

22. YpocTuTe BbIpaXeHUeE:
2 £ 2
a) COS“a — (1-—sin“a)

1—cosia

6) 1-sin®a

23. YrpocTuTe BbIpaxeHue:
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a)sina-cc)scx-tgcx
6) (1-sina)(1l+sina)

24. YrpocTuTe BbIpaxeHue:

1—costa

a) sin’a
6) sina-cosa-ctga

25. CpaBHHUTE ynca:
MGG
5) 22y 22

26. CpaBHHUTE YHnCha:
2y 2+ 5 25
5 @, &

27. CpaBHUTE UnCIa:
NG
OO

28. CpaBHUTE yncha:
2) 5% 1 52
NN

29. Beiuucnure:

a) 813
6) 167073

p) 0,06257

r)i]_i32

n) 2V
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(3v3)2
e) o

30. Beruucnure:
a) g -1.5

6 &

5) 0,0087

*[—152
r) g

n -3V (577
(243)2
e) 12

31. Beruncnure:
a) 492
6) 0,04°%3
B) 0,1257=
I _12
r) xf 64
1) (2134' 1'[]]3

&
e) (2v3)?

32. Beruucnure:
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12
e) (2v3)?

33. Pemuth ypaBHEHHUE:
2—bx 3x+4
=3

a) 3—x x—3

6)2_3x+1_6_3x—1_3x:9
B) lg(x —9)+1g(2x—1)=2

vx+2=x—4

34. Pemnth ypaBHEHUE:
4x x
-~ =3
a) x+5 x—1

6) 0,5172* —0,25* +0,5°2* = 48
B) lg(x* +2x—7)—1glx—1)=0
rVx2+9=2x—-3

35. Peminuth ypaBHEHHUE:
TR = 7x+ 1

a) 4
6) 22414 4 15-2—1 =0
B)Iaggx—lagaxz 2

pVx2+5x+1=2x-1

36. Pemuth ypaBHEHHUE:
2—bx 3x+4
=3

a) 3—x x—3

5) 0,5172% — 0,251~ + 0,5%2* = 48
B) lg(x? +2x—7)—1glx—1)=0

VX FZ—x—4

37. Pemnts HEpaBEHCTBO:
1 x—1 x
(—) > 2z
a) \2

o) VX +12<x
B) logy,(9x—5) <0
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38. Peiuth HEPABEHCTBO:

1. _2x+1
) (3] =>9

6) Vx+3 <x+1
B) logey.(3x—2) =logy.(x+2)
39. Peminth HEPABEHCTBO:

52x+l 1
a) T 25

6)V2x+9 <3 —x

B) 10g3 (x* +4x—5) > log;(x — 1)
40. PemmTh HEPaBEHCTBO:

N Gj—zxﬂ ~ Q

6) V2x+9 <3 —x
B) logy,(Ox—5) <0

Ilepeuennb npakTudeckux 3aaanuii k nuddepeHuupoBanHomy 3avety Ne 2
(2 cemecmp):

1. YopocTuts:

tg{%ha]-sm{rr—a]

a) cos*a+ (1 —sin*a) 6) cos(* —a)

2. YOpoCTUTH:

. T
tgim+a)sin (—a
1—sina g( ) {2 )

a) costa 6) ccs{%[+a:]

3. YpocTuTts:

. W
sin(—a)-cos(m—a
1-cos®a G- ( )

a) i 6) cos? {rr—cr:]-tg{%r+cr:]

4. YOpocTUTh:
tg(E—af)-sin{zrr—af:]
20— (1— sin? =
a) COS“a (1—sin“a) 6) cos(m+a)

. . 2 3T
sin2a,eciusing = ——,— < a < 21
5. Beruncnuth V13’ 2 )
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. & le 4 am
sin—, eciu tg—=—-,w <@ < —
6. Beruuciaure 2 2 3 2

. & . 3
SIHE,E‘C'IM sSimaoa = -
=

3T
— < @ < 2.
7. BeIUUCIIUTh 'oa

u 4, T
sin2a,eciu cosa =—,0 < a < -
8. BeIuuciuTh V17 2

9. Pemuuth ypaBHEHHE:
2—bx 3x+4 3

a) 3—=x x—3
6)2_3x+1_6_3x—1_3x=9
p) VET2=1x—4

10. Peminth ypaBHEHUE:
4x x

a) x+5 x—1
5) 0,572 — 0,252 + 0,5%72% = 48
B) ViZ+9=2x-3

11. Peminth ypaBHEHUE:
T+9% 2—-x

+—=7x+1
a) 4 9

6)22x+“+15-2x—1=0

B) V¥2+5x+1=2x—1

12. Pemiuth ypaBHEHHUE:
2—bx 3x+d 3

a) I—x x—3
6)2_3x+1_6_3x—1_3x:g
g) VX2 +9=2x—3

13. Pemmre ypaBHeHUE 23 COS%— 3=0

14. Pemmnte ypaBHEHHE 2sin Sx—+/2 = 0
15. Pemute ypaBHeHUE V3sin5mx— L5=0

3

2cos3x
17. Pemunth HEPABEHCTBO:

NOREEE

6) Vx+12<x

16. Pemnre ypaBHEeHUE +1=0
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B) l0ge.(9x—5) <0

18. Pemnth HEPABEHCTBO:

1. _2x+1
2) (3] >9

6) Vx+3<x+1
B) loge.(Bx—2) =logy.(x + 2)
19. Pemuth HEPABEHCTBO:
52x+1 o 1
a) ~ 25
6) V2x+9 <3 —x
B) [0Gx 3 (x* +4x—5) > log,_;(x—1)

20. PemmTs HEPABEHCTBO:
1 x-1 _x
a) (5) =2
p)vVx+3<x+1
B) logy,(Bx—2) =logy.(x+ 2)

21. Jlana dynxups Y = 3 — 2SIMX_ Hajinure ans uee:

a) 00J1acTh OIpeIeICHHUS;
0) MHOXXECTBO 3HAYCHU.

22.  Jana ¢pyaknus Y = 5 — 4cosx. Haiinure ns Hee:

a) 00J1acTh ONpeIeTICHNS;
0) MHO)KECTBO 3HAYCHHM.

23. Jana yukuus Y = 3 — 2COSX. Hajinure ans uee:

a) 00JacTh ONpEACIICHUS;
0) MHO>KECTBO 3HAYCHUM.

24. Jlana ¢pyakuus Y = 5 —4sinx, Haitnure s Hee:

a) 00JacTh ONpeACIICHUS;
0) MHOXKECTBO 3HAUCHUM.

25. Haiiti nepnog pyaxiun ¥ = SIN2x
y=tg>

26. Haiitu nepuoj dyHKIUN 2

X
. ] = COS =
27. Haiitu nepuoj GyHKIUA > 3

28. Haiitu nepuox dyukiun Y = S inl,5x
29. Haueprure ACKH3 rpaduka
Xmax = _SJImm = Dr f{:_gj = 4‘, f{:{]] =0
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30. Haueptute ACKH3 rpaduka byHKINH:
Xmin = _4Jxmax = _1J_f(_4] = —3, f{_l] =1

31. Haueptute oacku3  rpaduka  QyHKIUM:
X = 29 Xpin = 9, f(2) =3, f(5)=—4
32. Haueptute ACKH3 rpaduka byHKINH:

Xmin = 4, Xmax = -1, f(4] = -3, fE_l) =—1

33. Onpenenurs ABageTcs 1 (pyHKIUS YeTHON Uiy HedeTHoit Y — SHLX Teigx—x

, tgx—cigx
34. OnpenenuTh sBIsAETCA U QYHKINS YETHOW WM HEYETHOU |
y = ||
35. OnpenenuTtsh siBIseTCA U GYHKIUS YETHOW WM HEYETHOU sinxcosx

36. Omnpenenutes  sBIsAEeTCA U (QYHKUMA  YETHOM  WJIM  HEYETHOU
y =x*+tg’x + xsinx

1
37. Tloctpotite rpaduk QyHKIHH: y=cosyx+ 2.

. T
38. Toctpoiite rpaduk GpyHKIMN y = 2sm(x+ ).

1 T
39. Tloctpoiite rpaduk GyHkmm ° 2 cos(x =)

40. IMoctpoiite rpaduk Gyuxmuun Y = 5 n2x—1.

s(t) =§t3 —t24 4

41. Touka ABMXKETCS MO 3aKOHY . Haittu ckopocTh U yckopeHue

B MOMEHT t=3 CeK.

s(t) = gitg +2t2+1

42. Touyka IBMKETCS MO 3aKOHY HAWTHU CKOPOCTh U YCKOPEHUE

B MOMEHT t=2 CeK.

s(t) =t +t2 -3

43. Touka ABMXKETCS MO 3aKOHY . Haiitu ckopocTh U yckopeHue

B MOMEHT t=2 C€K.

s() =2t + 262~ 1

44. Touka JBHXKETCA IO 3aKOHY Haiitu ckopocts u

YCKOpPEHHE B MOMEHT t=3 CeK.
45. Haiitu ypaBHEHHE KacaTeJIbHOM M HOpManu K Trpaduky QyHKUIUU

1
y=-x*—2x*+6 _
4 B TOYKE Xo=1.

46. Haiitu ypaBHEHHME KacaTeJIbHOM M HoOpMainu K Tpaduky QGyHKUUU

_ .4 3
y=x"+x"—1p touke x;= -1
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47. Haiitu ypaBHEHHWE KacaTelIbHOH W HOpMalu K Tpaduky QYHKIUU

1
y=x*—-x*-2
3 B TOYKE Xo= -1.

48. Haiitu ypaBHEHME KacaTelbHOM W HOpMalu K TrpaduKky QYHKIUU
— 243 2 _
Yy =3x" + X" — 6 g touke x,=2.

. g2
49. BBIYHCITHTB TUIOMAAb (GUIYpHI, OrpaHMYeHHON imHuAMu: ¥ = —X° +X+6
y=0.

x2

= — _ _
50. Borurcnuth miomaas GUrypbl, OrpaHudeHHOHN JIMHUSMU: Y =3 ; ¥ = 4—x

. — y2 _
51. BYECINTH IUIONAAb (UIYpHL, OrpaHMYeHHOH muamsamu: Y =X —6x+9

y=3x—9

. _ 2 i
52. BBIMMCINTS IUIOMAAL (PUIYPEL, OTPAHMYEHHOM nuHMsamu: Y = —X° + 10x —16;
y=x+2

Ilepeuennb 3agannii k AuddepenunpoBanHomy 3auety Ne 3 (3 cemecmp):

IlepeyeHb TeOpeTHYECCKUX 3aJAHUM:
1. BepHo nu yTBEepKAeHHUE: €Clv IBE MPSMbIE HE UMEIOT OOIUX TOYEK, TO

OHU TApAJJICTbHBI?

2. [lpsiMble a U ¢ napaienbHbl, a nNpaMble @ U b nepecekaroTcs. MoryTt iu
npsiMbie b U ¢ ObITh TapAJIICIbHBIMU?
3. 3akoHUMTE MPEAJOKEHUE, YTOObI IOJIYYMJIOCH BEPHOE  YTBEP)KICHHE.

Crenaiite puCyHOK.
1) [IBe npsimble HA3bIBAOTCS MEPIIECHANKYJISIPHBIMU, €CIIH ...
2) Ecnum miockocTh mepneHAMKYISPHA OJHOM M3 ABYX MapajulesIbHbIX
IPSIMBIX, TO OHA ...
3) Ecnu nBe miI0CKOCTH NEPIeHANKYISIPHBI OPSIMOi, TO OHH ...
4. 3akoHUMTE NPEMJIOKEHHE, YTOOBI MOJYYHJIOCh BEPHOE  YTBEPKICHUE.
Crenaiite puCyHOK.
1) Ilpsimast Ha3pIBaETCA MEPICHANKYISIPHON K MIIIOCKOCTH, €CIH ...
2) J1Be nmpsimble, EPIIEHIUKYISPHBIE OJTHOM U TOM K€ MJIOCKOCTH. . .
3) Ecam onHa W3 [ABYX NapajieNbHBIX NOPSMBIX MEPHEHAUKYISIPHA
IJIOCKOCTH, TO U JIpyras npsimas ...
5. CKoOJIbKO MEepHeHIUKYJSIPOB MOXKHO TMPOBECTH 4Yepe3 AaHHYI0 TOYKY K
JTAHHOM TIPSIMOM Ha MIJIOCKOCTH?
6. CKOJIBKO MNEPNEHAUKYISIPOB MOXKHO IPOBECTHM 4YEPE3 JAHHYIO TOUKY K

JTAHHOM MPSIMOM B MPOCTPAHCTBE?
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IlepeyeHb NpaKTHYECKHUX 3aAHUM:
1. Hauepture ky0 ABCDA,B G Dip,. [TocTpoiiTe ceueHre AaHHOro Kyoa

IJIOCKOCTBIO, MPOXOAIIEH Yepe3 TOUKU A Dy, By,
2. TloctpoliTe ceueHue TeTpadpa ABCD IJIOCKOCTBIO, MPOXOJSIIEN Yepes
cepeluHy K pebpa BD napasuielibHO TpaHu ABC

3. J1aH npsIMOYTOJIbHBIN Mapasieenune ABCDA,B,CiDip,,
3.1. Bbinumwure:

1) PeGpa, nepneHAMKYISIpHBIE TUIOCKOCTH (D CCI)

2) Ilnockoctu, nepneHANKYJISpHbIE peOpy BB,

3.2. Hcnomp3yss CUMBOJIBI || u L, sammmmre, Kak PacCITOJIOKEHBI
npsiMasi ¥ INIOCKOCTh

1) cC, 4 DCB
2) D,C, 4 DCB

4. Jlan npsIMOYTOJIbHBIN NTapajlieNIenuIe] ABCDA,B,( Dip,,
4.1. Bemummwure:

1)  PeOpa, neprneHIuKyIIpHBIC ITIOCKOCTH (HB B 1)
2)  IInockocTH, nepneHAUKYISPHbBIE peOpy A; D,

4.2. Hcnonb3yss CHUMBOJIBI || u 1, 3anummre, Kak pacroyIo)KEeHbI
npsMasi U IOCKOCTh

1) AA, ; DCB
2) B.C, 4 DCB
5. ABL o D1y Bey Dey AB =CD Kakopo B3auMHOE MOJTOKEHHE
IpSAMON AC y nockocrn a?
6. AB L, CD||AB Be o De, Ec, <ECD=40"' Yemy pasen
~CED9
7. JlnuHa cTopoHbI poMba ABCD paBHa 5 cM, JJIMHA AUAroHaIu BD paBHa 6

cm. Yepe3 TOuKy 0 IEpecCeUeHUs AMaroHanel pomOa MpoBeAcHa mpsiMas 0K,
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NEPHICHAUKYJIpHAA €ro IJIOCKOCTH. HaﬁI[I/ITe PacCCTOAHNC OT TOYKH K A0 BCPHIMH

pomba, eciu OK =g cm.

8. B mpsiMmoyroisHOM mapajuiesnienuiene u3mMepenus pasusl 6, 8, 10. Haiioqure
JMaroHaib MapajjielenuIea U Yrol MEXIy [HMaroHaidblo Mapajuielienunena u
IJIOCKOCTBIO €r0 OCHOBAHMS.

9. OcHoBaHUEM MOPSIMOIl TPU3MBI SBJISIETCSL MPSAMOYTOJBHUK CO CTOpOHAMH 12
CM U 5 cM, BbIcOTa Ipu3Msbl 15 cM. HaliTu iomaap 1naroHaibHOro CEYEHUs.

10. B mpaBWIBHOW 4YETHIPEXYIrOJBHOW NHpaMHAE BbICOTa paBHA 12 cMm, a
anogema pasHa 15cm. Haitaure 0okoBoe peOpo nupamMubl.

IlepeyeHb mpakTH4YeCKHUX 3aIaHUM K dK3aMeHy (4 cemecmp):

1. U3 Toukn A mpoBeIeHbl K IUIOCKOCTH O nepneHaukyisip AH=5 u
HakoHHass AM=13. Halimutre npoekuHi0 HAKIOHHOW Ha IUIOCKOCTH (.

1) 5

2) ©

3) 12

4) 15

2. U3 Touku A mpoBedeHbl K IUIOCKOCTH o mnepneHaukyiap AH=9 u
HaknoHHas AM=15. Halgnre npoeKuui0 HAKIOHHOW Ha IUIOCKOCTH (.

1) 5

2) 9

3) 12

4)15

3. U3 Toukum A mpoBeIeHbl K IUIOCKOCTH o mnepneHaukyiassp AH=12 u
HakJIoHHass AM=13. Haliiure npoeKkuui0 HAaKJIOHHOW Ha IIOCKOCTH .

1) 5

2) ©

3) 12

4) 15

4. I3 Touku A mTpoOBeAECHBI K IUIOCKOCTH 0 nepneHaukyisp AH=12 u
HaknoHHas AM=15. Halgnre npoeKuui0 HAKIOHHOW Ha IUIOCKOCTH (.

1) 5

2) 9

3) 12

4)15

5. B Terpasape ABCD Touku M, N u P sBiustorcs cepeauHamu pedep
AD, BD wu CD. Haiigute miomanbs cedyenuss MNP, ecnu miomans rpann ABC
paBHa 12.
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1) 3

2) 4

3) 6

4) 8

6. B Terpasape ABCD tTouku M, N u P sBiusitorcs cepeauHamu pedep
AD, BD u CD. Haiigure miomanb cedenuss MNP, ecnmu mmomans rpanu ABC
paBHa 16.

1) 4

2) 6

3) 8

4) 12

7. B terpadape ABCD Touku M, N u P sBmstorcs cepeaunamu pebdep
AD, BD u CD. Haiigutre miomanb cedeHus MNP, ecnu mmomans rpanu ABC
paBHa 20.

1) 5

2) 8

3) 10

4) 16

8. B terpasape ABCD Touku M, N u P sBusawoTcs cepenuHamu pedep
AD, BD u CD. Haiigure miomanb cedenuss MNP, ecnu mmomans rpanu ABC
paBHa 24.

1) 6

2) 10

3) 12

4) 20

9. Haiimure pauaroHainb MOpsIMOYTOJBHOTO MapajijielenuIie/ia, €clid €ero
U3MEpCHUsT PaBHBL: 5; 3/2; V6.

1) 5

2) 6

3)7

4) 8

10. Haiiaute puaroHayib TPSMOYTOJBHOTO TapajuiefieNuIena, €cid ero
U3MEpPCHHs paBHBL: 2; 33 ; /5.

1) 5

2) 6

3) 7

4) 8

11. Haiiaute puaroHalib OPSIMOYTOJBHOIO TMapajUleNielUIea, €cld €ro

U3MEPEHUs paBHbL: 3 2/5; /7.
53



1) 5
2) 6
3) 7
4) 8

12. Halimure auaroHallb MNPSAMOYTOJBHOTO MapajuiesienuIiea,

U3MEpEHHST paBHBI: 6 ; 2+/2; /5.

1) 5

2) 6

3) 7

4) 8

13. Beruucnure
b{3:4:—7}.

1) 9

2) 10

3)11

4) 12

14. Bpruucnure
b{6:2;—3},

1) 9

2) 10

3) 11

4) 12

15. Bwruucmure
b{4;3;—5},

1) 9

2) 10

3)11

4) 12

16. Bpruucaure
b{9:2:—3}.

1) 9

2) 10

3) 11

4) 12

CKJIIPHOE

CKJIIPHOE

CKJIIPHOE

CKJIIPHOE

IPOU3BEICHUE

POU3BEACHUE

IPOU3BEICHUE

MIPOU3BEJCHUE

BEKTOPOB

BEKTOPOB

BEKTOPOB

BEKTOPOB

af{o;—1;2}

a{s5;—8;1}

07{7;—1;3}

a{3;—6;:1}

€ClIn €10

17 Ilnockocth o mnepecekaer ctopoHbl AB u BC Ttpeyronphuka ABC

COOTBETCTBEHHO B Toukax D wu E, AC|la. Haiigure AC, ecnu

BD:AD=3:2 u DE=9 cm.

MpUYEM
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18. [Inockoct @ mnepecekaer ctopoHsl AB u BC tpeyrombHuka ABC
cootBeTcTBeHHO B Toukax D wm E, mpuwuem AC|ja. Haiimute AC, ecmu
BD:AD=4:3 u DE=12 cm.

19.I1nockoct o nepecekaer ctopoHbl AB u BC Ttpeyronpauka ABC
cootBercTBeHHO B Toukax D wum E, mpuuem AC|ja. Haiimute AC, ecmn
BD:AD=5:4 u DE=10 cm.

20.ILmockocts o mepecekaer ctopoHsl AB um BC tpeyronpauka ABC
COOTBETCTBEHHO B Toukax D u E
BD:AD=6:5 u DE=18 cm.

21. Pebpo xyOa paBHO 8 cm. Haiigure:

a) JAWaroHanab KyO0a;

, npuuem AC|la. Haiigure AC, ecau

0) TUIOWIab CEUYEHHUs], MPOXOJSIIETr0 4Yepe3 JABE AuaroHaiu Kyoa.

22. Pebpo kyba paBHO 6 cM. Haiinure:

a) JuaroHaiab KyoOa;

0) T1UIOWIaab CEUYeHHUs], MPOXOJSIIETr0 Yepe3 JABE JAuaroHaiud Kyoa.

23. Pebpo kybOa paBHo 12 cm. Haibigure:

a) JuaroHaiab KyoOa;

0) TMIoIIanb CEYEeHMs, MPOXOJIIIEr0 uYepe3 JBe JAMaroHaiu Kyoa.

24. Pebpo kybOa paBHo 10 cm. Haitnure:

a) JAuaroHaiab Kyo0a;

0) TmIomanb CEYeHHS, MPOXOJAIIETO Yepe3 JBE JAMaroHaiu Kyoa.

25. Touka O — uentp BnucaHHOW B TpeyroibHUK ABC okpyxkHoctu. K
IUIOCKOCTH JAHHOTO TpeyroibHUKa mpoBeaeH mneprneHaukyassp OK. Haligure
paccrosane ot Toukn K po cropon TtpeyrosnbHuka, ecin AB=BC=20 cm.,
AC=24 cm., OK=12 cm.

26. Touka O — nentp BhnmcaHHoOM B TpeyronbHUK ABC okpyxkHoctn. K
IUIOCKOCTH JAHHOTO  TpeyroibHUKa mpoBeaeH mneprneHaukyasip OK. Haligure
paccrossane ot Toukn K g0 cropoH TpeyrosnbHuka, eciu AB=BC=30 cm.,
AC=48 cm., OK=16 cm.

27.Touka O — wueHtp BnucaHHOM B TpeyroibHUK ABC okpyxHocTun. K
IJIOCKOCTM JAHHOIO  TpeyrojbHHUKa mpoBeldeH nepneHaukyasip OK. Hailigure
paccrosure ot Toukn K g0 cropoH TpeyronbHuka, eciu AB=BC=30 cm.,
AC=36 cm., OK=18 cm.

28.Touka O — ueHtp BnucaHHOM B TpeyroibHUK ABC okpyxnoctu. K
IUIOCKOCTH JAHHOTO TpeyroibHUKa mpoBeaeH mneprneHaukyassp OK. Haligure
paccrosane ot Toukn K po cropon TtpeyrosnbHuka, ecin AB=BC=15 cm.,
AC=24 cm., OK=8 cm.
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29. B npsmoyronsHoM mnapamnenenunene ABCDA,B,C, D, pano:
AB=BC=3+/2cMm., BD, =12 cm. Haiinure:

a) pacctosHue Mexnay npsameiMu BD, u AA,;

0) yron mexnay npsmoit BD, u mnockocteio ABC.

30. B mpsamoyromeHoMm  mapamienenuneae ABCDA,B,C, D, pnano:
AB=BC=4+/2cm., BD, =16 cm. Haiinure:

a) pacctosiHue Mexnay npsmeiMu BD, u AA,;

0) yron mexnay npsmoi BD, u mimockocteio ABC.

31. B npsamoyronsHom mnapamnenenunene ABCDA , B, C,D. pnaHo:
AB=BC=5+/2cM., BD, =20 cm. Haiigure:

a) paccrosgHue Mexay npsmbiMu BD, u AA,;

0) yron mexnay npsmoi BD , m mmockocteio ABC.

32. B npsmoyronbHoMm mapamienenunene ABCDA,B,C,D, pnano:
AB=BC=6-/2 cm., BD, =24 cm. Haiigure:

a) pacctosHue Mexnay npsmeiMu BD, u AA,;

0) yron mexnay npsmoit BD, u mnockocteio ABC.

33. Paguyc ocHOBaHMSI UWIMHApPA OTHOCHUTCS K €ro BbICOTE Kak 1:2.
Haiimute 00BEM IMIMHApA, CCIM JUArOHadh €ro OCEBOIO CEUYCHHS paBHA /0+/2 .

34. Paguyc oOCHOBaHMSI UWJIMHApPA OTHOCHUTCS K €ro BbICOTE Kak 1:2.
Haiinute 00M LIMIMHIpPA, €CIM JWAroHalb €ro0 OCEBOT0 CCUEHHUS paBHA /4+/2 .

35. Paguyc OCHOBaHWSI UWIMHApPA OTHOCUTCA K €ro BbICOTE Kak 1:2.
Haiigure 005EM IMIMHIPA, €CIIH JMaroHajb €ro OCEBOr0 CEYCHHS paBHA 82 .

36. Paguyc ocHOBaHMSI IWJMHJApPA OTHOCHUTCS K €ro BbICOTE Kak 1:2.
Haiinure 00bEM HMIMHApa, €CIM AHArOHalb €r0 OCEBOrO CEYEHHs paBHA 72+/2 .

37.CTopoHa OCHOBaHHUSI MPABUIBLHOM YETHIPEXYTOJbHOW MHUPAMHUIIBI pPaBHA
4+/3 . Haiinute 00bEM mupamMuabl, eciaud €€ OOKoBas TIpaHb COCTAaBIACT C
IJIOCKOCTBIO OCHOBaHUsS yroy 60°.

38. CropoHa OCHOBaHHWs NPABUIBHOM YETHIPEXYIOJBbHOW NHUPAMUIBI paBHA
6+/3. Haiimure o00BEM mnmpamuabl, ecinu e€ OOKOBas TpaHb COCTABISET C
IJIOCKOCTBIO OCHOBaHMsI yros 60°.

39. CropoHa OCHOBaHHs NPABUIBHOM YETHIPEXYTOJBbHOW MNHUPAMUIBI paBHA
10/3 . Halinute o00BEM mnupamuabl, eciu e OOKOBas TIpaHb COCTaBIAET C
IJIOCKOCTBIO OCHOBaHMsI yroy 60°.

40. CtopoHa OCHOBaHMS MPABWIBHOW YETHIPEXYTOJIbHOM MHUpPaMHIbI pPaBHA
8~/3. Haigure 00béM mnmpamuabl, eciu €€ OOKoBas TIpaHb COCTaBISIET C
IJIOCKOCTBIO OCHOBaHMSI yroy 60°.

41. Ilnomans oceBoro cedyeHuss KoHyca paBHa 30, a mmiomaab €ro
OCHOBaHUs paBHa 2577 . Haiinute 00bEM KOHYcCA.
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42. Ilnomanh OCEBOro Ce4YeHHWs KOHyca paBHa 24, a IUIOIIAJb €ro

ocHOBaHUs paBHa 3677 . Haiinure 00bEM KOHYycCA.

43. Iliomank OCEBOr0 CEYEHHS
ocHoBaHus paBHa 49 77 . Haiigute 00béM
44. Ilnomanb OCEBOr0 CEYEHHUS
ocHOBaHUs paBHa 1677 . Hailiqute 0o0béM
45. B kyO Bnucan map. Haligute

24,

46. B xy0 Bmucan map. Haitnure
30.

47.B ky0 Bnucan map. Haimure
36.

48. B xy0 Bmucan map. Haiinure
42.

KOHyca paBHa 42, a 1Iomaab €ro

KOHYyca.

KOHyca paBHa 36, a Iuomaab €ro

KOHYyCa.
00bEM 11apa,

00bEM 11apa,
00BEM 11apa,

00bEM 11apa,

ecni 00bEM KyOa paBeH
ecnu o0BEM Kyba paBeH
ecnmi 00bEM Kyba paBeH

ecmn 00bEM KyOa paBeH

49. Jlano: €D L SB,CD = 6 cm,£CBD = 60°. Hajitn o6bem Komyca.

50. OceBbIM ceyeHUEM LMIMHApPA SIBISETCS KBAApaT, JUArOHajdb KOTOPOIO

paBHa 8v2 cM. Haiitu 00beM nuiuHIpa.

51. Jamo: BB=6 cwm, £BAB; =30°£AB;B=90° Hajitu obmem

YCCUCHHOI'O KOHYCA.

52. OceBbIM ceyeHUEM LMJIMHApPA SBISETCS KBAApaT, JUArOHajdb KOTOPOIO

paBHa 6v2 cM. Haiitu 00beM nuiuHIpa.

53. B mnpsAmom mnapajuleNenunene CTOPOHbl OCHOBAHUS PAaBHBI 242 u 3,

00pasyror yron B 45°. MeHblnas auaroHanb nmapaenenunena pasaa 7 cm. Haiitu

00BeEM.

54.0cHoBaHuEe NUpaMUIbl — OPSIMOYTOJIBHUK cO cTopoHamu 6 U 8 cm. Haiitu

0o0BeM MUpamMuibl, €CIIM Bce ee O0OKOBbIE pedpa paBHbI 13 cM.
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55. OcHoBaHuEM MpPSAMOro NapajUIeNeNuNena CIyKUT MapajuieJorpamm, y
KOTOPOro OJIHAa U3 JuaroHaneil pasHa 17 cm, a ctoponsl paBHbl 9 cm u 10 cM. [TonHas
IIOBEPXHOCTH paBHa 334 cm’. Haiit 0ObeM.

56. B npaBuiibHOM YETHIPEXYTOJbHON YCeUEHHOUM nupamuge oobeM paseH 430
M°, BeIcOTa paBHa 10 M M CTOpPOHA OJHOrO OCHOBaHMS paBHa 8. Haiitm cTopomy
JIPYroro OCHOBaHHS.

NucTpykuus

1. YciaoBusi BLINOJHEHNSI 3aIaHUsI: 3a]]aHNE BBITTOJIHSACTCS B yUeOHON ayIUTOPHUH
2. ITocienoBaTEeIbHOCTDH BBLINOJHEHHUS 3aJaHUsI: 3aJJaHIE MOYKHO BBITIOJIHATD B
JIF000H MOCIE0BATEIBHOCTH

2. Bbl Mo:KkeTe BOCIOJIBL30BATLCS: KapaHJall, JIMHENKA, HE POrpaMMUPyEMBbIil
KQJIbKYJISITOP

3. MakcumajibHOe BpeMsl BbINIOJIHEHHS 3aiaHust: 45 MUH.

4. IlepevyeHb pa3aTOYHBIX U JONOJHUTEIbHBIX MATEPUAJIOB: HE MPEIYCMOTPEHO
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I'JIOCCAPU

Aocuucca (1aT. coBo abscissa - «OTpe3aHHas»). 3aMMCTB. U3 ¢paHIl. s3. B
Havasie 19 B. ®pani. abscisse — U3 1aT. OTO OJHA U3 ACKAPTOBBIX KOOPAMHAT TOUYKH,
OoObIYHO TiepBasi, oOo3Hayaemass OykBoil X. B coBpeMeHHOM CMbICIIE TEPMUH
ynotpe0JieH BrepBbie HeMelKuM yueHbiM [, JleiiOuuniem (1675).

Axkcuoma (Tped. CJIOBO axios- IEHHBIM; axioma — «IPUHITHE IOJOXKEHUS,
«IOYeT», «yBaXKEHHE», «aBTOpUTET»). B pyc.sa3. — c IlerpoBckux BpemeH. OTO
OCHOBHOE TIOJIO’)KEHHE, CAMOOUYEBH THBIN MPUHIIUII. BriepBbie TEpMUH BCTpedaeTcs y
Apucrorens. Ucnonb3oBanics B kaurax EBkinna «Hauanay. boibinyto poiib ceirpaiu
paboThI IPEBHETPEUECKOTO YUEHOTr0 ApXuMeia, KOTOPhI chopMyIHpOBall AKCHOMBI,
OTHOCSIIIIMECS] K U3MEPEHUI0 Bean4yuH. Briian B akcuomatuky BHecau JloOaueBCKui,
[Tam, Ileano. Jlornuecku Oe3ympeyHBI CHUCOK AaKCHMOM Te€OMETpHHM ObUT YyKa3aH
HEMEIKUM MaTeMaTukoM [ 'mipbeproM Ha pyoexe 19 u 20 BB.

Amnodgema (rped. ciaoBo apothema,apo — «0T», «u3»; thema — «npunoReHHOEY,

«TIOCTABJICHHOEY ).
1.B  npaBwiIbHOM MHOTOYroJibHHKE amodemMa — OTpPe30K MepHeHIUKYIsIpa,
ONYIIEHHOTO W3 €ro IeHTpa Ha IOyl M3 €ro CTOpOH, a TakkKe €ero JJuHa.
2.B mpaBuibHOM mnmpamune amnodpeMa — BbICOTa 000N ero OOKOBOM TpaHHu.
3.B mpaBunbpHO# ycedueHHOW mmpamuie arnodema — BbICOTa JHO00M ee OOKOBOM
TpaHHU.

Anniukara (at. ciaoBo applicata — «mOpuioKeHHas»). OJTO OJIHA U3
JICKapTOBBIX KOOPAMHAT TOYKM B IMPOCTPAHCTBE, OOBIYHO TPEThA, OOO3HAUaeMas
OyKBOil Z.

BuccekTpuca (nat. cioBa bis — «ABaXIbI» U sectriX —«cekyias»). 3aumMcT. B
19 B. u3 dpani. 513. rae bissectrice — BOCXOIUT K JIaT. CJIOBOCOYETAHUIO. DTO MpsmMas,
MIPOXOIAIIAS YePe3 BEPIIMHY yTJiia U JIeJsIIas €ro momojam.

BekTop (naT. cl10BO vector — «HECYUIUi», «HOCUTEIbY). JTO HANpPaBICHHBIH
OTPE30K MPSAMOM, Y KOTOPOU OJMH KOHEI] Ha3bIBAIOT HAYaJIOM BEKTOpa, APYTrod KOHEIl
— KOHIIOM BEKTOpa. DTOT TEPMUH BBEJ UPJIAHACKUN yueHbI Y. 'amuibToH (1845).

BepTukanbubie yrisbl (J1at. cioBa verticalis — «BEpPIIMHHBIINY). DTO mHapbl
YTJIOB ¢ 0OIIel BepIInHOM, 00pasyeMble MpU MEePEeCceueHrr JBYX MPAMBIX TaK, YTO
CTOPOHBI OJJHOTO YTJIA SBIISIOTCS MPOJOIKEHUEM CTOPOH JAPYTOTO.

BeposiTHOCTD - YHCIIOBas XapaKTEPUCTHKA CTETICHN BO3MOXKHOCTH TIOSIBJIICHHSI
OTIPEICIICHHOTO COOBITUS B TE€X WJIM WHBIX OIPEACICHHBIX, MOTYIIUX ITOBTOPSITHCS
HEOTPAHUYCHHOE YUCIIO Pa3 yCIOBHSIX.

Iexcayap (rpeu. cinoBa geks — «mecth» u edra — «rpaHby). ITO
HIECTUTPAaHHUK. DTOT TEPMHUH TMPHUITUCHIBAIOT IpEBHETpeueckoMy ydeHomy llammy
AJIEKCaHIPUICKOMY.

I'eomerpus (rped. cioBa geo — «3emiisi» U metreo — «u3Mepso»). p.-pyc.
3aMMCTB. U3 TIped.a3. YacTp MaTreMaTUKH, U3y4arwllas [POCTPAHCTBEHHBIE
otHomeHust U popmel. T. mosiBusics B 5 Beke 110 H.9. B Erunre, BaBuione.
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I'eomeTrpuyeckuii CMBICJ ONpeJeIeHHOr0 HHTErpaja - OIpEICICHHBIN
uHTerpan oT (Qyskuu f(x) mo oTpe3Ky [a; b] paBeH TUIONMAAM KPUBOJIMHEHHOM
Tpanenuu

I'eomerpuyecknii cMbICI NPOU3BOAHOM - eciii  QyHKUMS y = f(X) umeer
IIPOU3BOJIHYIO B TOUKE X, TOTJa CYUIECTBYET KacaTellbHasi K rpauKky 3Tod GyHKUUU

B Touke MO(X0;y0), ypaBHEHHE KOTOPOH Y — yo =f(x?®)(x - x*?), rae f(x?) = tg , rue
- YrOJ1 HaKJIOHA 3TOM KacaTeJIbHOU K OCH OX.

I'unep6oaa (rped. cnoBo hyperballo — «poxoxy depe3 4To-1100»). 3aUMCTB.
B 18 B. u3 umar. s3. DTO He3aMKHyTas KpuBas H3 JIByX HEOIPAHHYEHHO
IIPOCTUPAIOIIMXCS BETBEU. TE€pPMUH BBEN JPEBHETPEUECKUM YYEHBIM ATNNOJIOHUAN
[TepMckui.

I'unmorenysa (rped.cioBo gyipotenusa — «CTATMBAIONIas»). 3aMCTB. U3 JaT. S3.
B 18 B., B KOTOpOM hypotenusa — OT rped. cTOpoHa NPSIMOYTOJIBHOTO TPEYTOIbHUKA,
Jexainas npoTuB npsmoro yria. J[peBHerpedeckuit yuenolii EBkiua (3 Bek 70 H.3.)
BMECTO 3TOr0 TEPMHUHA MUCAJ, «CTOPOHA, KOTOpasi CTATUBAET MPSIMOU YT OJ».

I'paayc (nar. cnoBo gradus — «mar», «cryneHb»). Enununa wusmepenHus
II0CKoro yria, paBHas 1/90 wactu mpsimoro yria. M3mepeHue yriioB B Tpajgycax
nosiBWIIOCh Oosiee 3 ner Hazan B Basumone. OO0o3HaueHMs, HANOMMHAIOIIWE
COBPEMEHHBIE, UCIIOJIb30BAINCH IPEBHErPEUECKUMH YUeHbIM [ITonemeeM.

I'padux (rped. cinoBo graphikos- «HauepTaHHbiii»). IT0 Tpaduk GyHKIUA —
KpHUBas Ha MIIOCKOCTHU, N300pakaeMas 3aBUCUMOCTh (DYHKITUH OT apryMEHTa.

Juaronansb (rped. cinoBo dia — «uepe3» M gonium — «yroin»). TO OTPE30K
NpsIMOM, COEAMHSIOIIMI JBE BEPIIMHBI MHOTOYTOJIbHHMKA, HE JIeXkKallhue Ha OJHOMU
ctopone. T. BcTpeuaercs y JpeBHerpeueckoro ydyeHoro EBknmaa (3 Bek 0 H.3.).
Huametp (rped. cioBo diametros — «IMOMEPEYHUK», «HACKBO3bY, «M3MEPSAIONIUN» U
cioBo dia — «Mexay», «CKBO3b»). T. «eneHue» B PYCCKOM S3bIKE BIIEPBbIE
BcTpevarorcs y JI.D. Marauukui.

Nuddepenuman (;mar. cioo differento- «pasHOCTBY»). 3TO TJIaBHAs 4YacTh
npupaiieHus (QyHKIUKM, paBHAs MPOU3BEICHUIO MPOU3BOIHON (QyHKIMU y = f(X) Ha
npupamenue  aprymenTta Ax: dy=fl(x)*Ax. Tak  kak Ax=dx, o  dy=fI(x)*Ax —
npousBefieHue npous3BoaHON GyHkimu y = f(X) Ha auddepeniman aprymenTa dx..
OTO 0JJHO M3 OCHOBHBIX MOHATHI MaTeMaTHYECKOTo aHaiusza. 1ot T. BcTpedaercs y
HeMerkoro yueHoro I'. JIeiiOuuma B 1675 . (omy06imkoBaHo B 1684r.).

JlekapToBa NPSAAMOYIOJIbHAS CHCTEMa KOOPAMHAT B MPOCTPAHCTBE - 3TO
TPU B3aWMHO MEpHEeHIUKYJsipHbIe TpsiMbie: Ock abciuce (0X), OCh opauHar (0y) U
OoCh ammuMkar (0z) 1 Hayano koopauHart (o). [mockocTu, mpoxondiiue uyepe3 ocu
KOOPJIMHAT, HAa3bIBAIOTCA KOOPAMHATHBIMU. OHU IENAT MPOCTPAHCTBO Ha § obiactei
— OKTaHTOB.

JIIMHA BEKTOpPA - 3TO PACCTOSHHE MEXAy HayajioM M KOHIIOM BEKTOpa.

‘ T
O0o3HaueHue:

JlocToBepHOe COOBITHE - 3TO COOBITHE, KOTOPOE B PEe3yJbTaTe HCIBITAHUS
o0si3aTenbHO npoucxoaut. O0o3HaueHue: (2.
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3HaMeHaTeJIb - YUCIIO0, TOKA3bIBAIOIIEE pa3MEPHI A0JIEH €IMHMIIBI, U3 KOTOPBIX
cocraBjieHa JpoOb. BmepBble BCTpewyaeTcs y BH3aHTHICKOro ydyeHoro Makcuma
[Inanyna (koHen 13 Beka).

HMuTterpan (y1at. caoBo integro — «BOCCTaHABIMBATH» WM Integer — «LEeblil»).
3auMcTB. BO BTOpOU nojoBuHe 18 B. u3 (panil. s13. Ha 6aze nar. integralis — «ebiii»,
«MOAHBIA». OHO W3 OCHOBHBIX MOHSATUN MAaTEMaTHYECKOrO aHajiu3a, BO3HUKILIEE B
CBSI3U TOTPEOHOCTHIO M3MEPSTh IUIOMIAIH, OOBEMBI, OTHICKUBATh (DYHKIIUMU IO HX
npou3BOAHBIM. OOBIYHO ATH KOHILEMIIMM HWHTErpajga cCBs3bIBalOT ¢ HbloTOHOM U
Jletitouuniem. BriepBbie 310 C10BO ynoTpeOus B mevaTH mBel. YueHblid S. bepHymm
(1690 r.). 3Hak | - cTmimM3oBaHHAs OykBa S OT JaT. CIOBAa SUMMA — «CyMMay.
Brnepsoie nosiBusics y I'. B. JleiiOnuna.

HNuTtepBan (yiar. crmoBo intervallum — «IIpOMEXYTOK», «PacCTOSHHEY).
MHO0K€eCTBO JE€HCTBUTEIBHBIX YUCEIN, YAOBIECTBOPSIOIIEE HEPABEHCTBY a < X

HppaunonanbHoe 4yMcao (T. CI0BO irrationalis — «Hepa3symHbIiny). Yucio, He
SBIISIONIEECS panuoHanbHBIM. T. BBenm Hemenk. ydenold M.Iltudens (1544).
Crporas Teopusi UppallMOHAIBHBIX 4YHCeN OblIa MOCTPOEHA BO 2-0M MosioBHHE 19
BEKa.

HcnbiTanne (3KCIEPUMEHT) - OCYILIECTBIEHUE OINPEIEICHHOIO0 KOMILIEKCa
YCIJIOBUU.

HUcxon - pe3ynbTar ucnbiTaHus (COOBITHE).

Kom0unaTopuka - naT.ciioBo combinare — «COeIMHAThY. Pa3nen MmareMatuky,
B KOTOPOM H3y4YarOTCsS pAa3JIUYHblE COCAMHEHUS W PA3MEIICHUS, CBSI3aHHbBIE C
MOJICYETOM KOMOMHAIINI U3 DJIEMEHTOB JJAHHOTO KOHEYHOTO MHOKECTBA.

Kaaccnueckas BEPOATHOCTDH coObITHA A - 3TO OTHOILLIEHUE
yriciia N(A) 3JIeMEHTapHBIX UCXO0B, OJAarONPHUATCTBYIOMIUX COOBITHIO A, K 00IIemMy
yucity N BCeX paBHOBO3MOKHBIX JIEMEHTAPHBIX UCXOI0B UCIIBITAHUS.

KoJutnHeapHbie BEKTOPHI - 3TO BEKTOPBI, JIEHKAIIME HA OJTHOW MPSIMOM WJIM Ha

napajuieNIbHbIX psMbIX. O003HaUYEHHE: | [b.

KoMiuianapHble BEKTOPBI - 3TO BEKTOPHI, JIeXkKAITUE B OJTHON TIIOCKOCTH HIIH
B MapajuIeJIbHBIX MJIOCKOCTSIX.

KoMmmiiekcHOe 4MCJIO Z - 3TO  YNOPAJIOYEHHasT Tapa  JCUCTBUTEIBHBIX
gucen (X;y), IepBOE U3 KOTOPBIX X HA3bIBACTCS JICHMCTBUTEIBHONW YaCThIO, & BTOPOE
YHCIIO Yy — MHUMOM YacThio. O0o3HavaeTcs: z= x+iy. CUMBOJI 1 Ha3bIBAETCSI MHUMOM
enuauIeil. O6o3nauenue: x=Rez; y=Imz.

KpuBoauneiinass Tpaneums - 5T0 Qurypa, orpaHudeHHas CBepXy Ipapukom
bynkuun y=f(x) (f(x)>0), cmeBa u cmpaBa COOTBETCTBEHHO MPSMBIMU X=a U X=b,
CHU3Y — 0Tpe3koM [a;b] ocu OX.

MaTtemaTHuyecKkoe OKUJAHME IUCKPETHOM CJIYyYaMHOW BeJUYHMHBI X - 3TO
YUCJI0, NPUOIU3UTEIBLHO pPAaBHOE CpEJHEMY 3HAYEHUIO CIIyYallHOW BEJIUYUHBI,
KOTOPOE pPABHO CyMME MPOU3BEACHHUE BO3MOXHBIX 3HAYCHUM CIy4YaWuHOMN

Mlx)= ZIJ;PJ;
=1 .

BEJIMYMHBI XN Ha COOTBCTCTBYIOIIMC UM BEPOATHOCTH Pk:
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Mexannyeckuii CMbICJI MPOM3BOJAHOM - 3TO CKOPOCTh HM3MEHEHUsS JF000TO
npoiecca. Hanpumep, npousBoanas nmyTu S=S(t) mo BpeMeHHU t €CTh MTHOBEHHAs
CKOPOCTh JIBIKEHHSI MaTepHajbHON Touku, T. €. V(t)=S'(t). Bropas mnpousBomHas
IyTH 110 BpEMEHH — YCKopeHnue, T. €. S'(t)=V'(t)=a(t).

He3aBucuMble MCNBITAHUSA - 3TO HUCIHBITAaHUSA (PKCHEPUMEHTHI), B KOTOPBIX
BEPOSITHOCTh TOSIBJICHUS JIOOOT0 HMCXOAAa B Ka)XJAOM HCHBITAHMM HE 3aBUCUT OT
pE3yNbTATOB JIPYTUX UCTBITAHUU.

Heonpenenennblii uHTerpaa ¢ynkuum f(x) - 5T0  COBOKYITHOCTh  BCEX

[ Flx)dhe = F(x) +C |
nepBooOpa3ubix st Qynkiuu f(x). Ob6o3HaueHuE: , TJIe 3HaK
Ha3zbIBaeTCsd HMHTErpaioM, (ynkuus f(x) — moabiHTerpasibHOM GyHKIMeH, a f(x)dx
— TOJIBIHTETPATIbHBIM BBIPAKEHUEM.

ObaacTs ompenenenusi ¢pyHkuuu y=f(x) - 5T0 MHOXKECTBO TE€X 3HAYEHUU
apryMeHTa X , Ipu KOTOpbIX GyHKIUS y uMeeT cMbici. O6o3Hauenue: D(f)

Oobaacts 3HaveHuit QyHkuuu y=f(X) - 3T0 MHOXKECTBO 3HAYEHUU Y,
npuHUMaeMbix GyHkmuer y=f(x) mis Bcex x m3 oOmactu ompenenenus D(f), . e.
npu X ED(f). O6o3nauenue: E(f)

IlepBooOpa3Hoii  ¢ynkumeii st Qynkuuun  y=f(X) Ha HOpoMexyTke
X HazbiBaetcst Takas (pyHkuus F(X), ecnu B KaxJaoM TOYKe X Ha MPOMEKYTKe X
BhITIONTHsIETCA yeaoBue F'(x)=f(x)

PaBHbIe BEKTOPBI - ’TO COHAIIPABJIEHHBIE KOJJTMHEAPHBIE BEKTOPHI, UMEIOIINE
paBHBIC JIJTUHBI.

Paaunyc — BEKTOp TOUKH M 3TO BEKTOpP, COEAUHSIOIINN HAYaj0 KOOPAUHAT C

M(xy2)

MPOU3BOJIBHON TOYKOMN IIPOCTPAHCTBA.

CoHanpasJjieHHbIe BEKTOPBI - 3TO KOJUIMHEAPHBIE BEKTOPbI, UMEIOIIUE OJIHO
HaIlpaBJICHHUE.

Cdepa - 5TO MHOKECTBO TOUEK MPOCTPAHCTBA, PABHOYJAJIECHHBIX OT JAHHOU
Touku O, Ha3pIBa€MOW LICHTPOM, Ha TAHHOE PACCTOSIHUE, HA3bIBAEMOE PaINyCOM.

Canosnast  ¢ynkuns - sro  Qynxums, Z =86 159 xoropoit  o6macts
3HaueHui pyHKIuuY ~ He COIEPKUTCS B 00acTu onpeaeieHus pyHkimn & @)-

CodyeTaHus - 3TO YUCJIO KOMOHMHAIMIH, COCTOSIMX U3 ¥ 37eMEHTOB, B3ATHIX

U3 ® 3JIEMECHTOB, KOTOPLIC OTIMYAIOTCA XOTA OBI OAHHUM JJICMCHTOM. OO0o3Hauenue u
nl

n -
dbopmyma s moIcueTa Yrciia COueTaHHMA: kln — k)]
CayuaiiHoe coObITHE - 3TO COOBITHE, HACTYIUIEHME WJIA HE HACTYIUICHUE
KOTOPOT'O B HEKOTOPOM HCIIBITAHUY 3aBUCHUT OT Psiia CIy4alHbIX (PaKTOpPOB.
CayuaiiHasi BeJMYMHA - 3TO NEpPEMEHHas BEJIMYMHA, KOTOpas NPUHHUMAET
CBOM 3HAYEHUS B 3aBUCUMOCTH OT UCXOJ0B UCIIBITAHMS.
Cpennee KBaapaTHyecKkoe OTKJIOHEHHE CJIYYallHOW BeJMYMHBI X - 3TO

penunna 9 =00 rae PO JUCIIEPCHUS CIIyYallHON BEJIMYUHBI X.
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Touka makcumyma Gpynkunn Z =70 _ 510 Touxa £Ce-¥)- 5 oxpecrrocty,
kotopoit  Qynxums Z=F¥ onpenenena w g Beex  touex L5 sroif
OKPECTHOCTH, OT/IMUHBIX OT 20 Bhimonmsercs Hepasenctso: o) > FF)-

Touka muaumyma Qpynkunn Z=FO=¥) _ 510 touxa fol%-¥d- 5 oxpecraocty,
kotopoii  dymkums Z=FO=¥) onpenenena w s Beex  Touex FOSF) oroif

OKPECTHOCTH, OTJINYHBIX OT & prmonusercs HEPABEHCTBO: FR) < ()

Teopema - 53TO MareMaTH4eCKOE YTBEP)KICHHE, HCTUHHOCTH KOTOPOTO
YCTaHaBIIUBACTCS ITyTEM JI0Ka3aTEIIbCTBA.

Teopust  BeposiTHOCTEHM - O3TO  pa3lesl  MaTeMaTUKH,  W3YYarOLIUN
3aKOHOMEPHOCTH, KOTOPBIM ITOJYUHSAIOTCS CIIy4YalHbIE SIBJICHUS U IIPOLECCHI.

Teopema c/i0:KeHUSI BEPOATHOCTEH IABYX COOBITHMH - BEPOSTHOCTH CYMMBI
IBYX COOBITUN A U B paBHa cymMme BEpOSITHOCTEH STUX COOBITHII 6€3 BEpOATHOCTU

MIPOU3BEICHUS ITUX COOBITUH: A +B)=NA)+ NB)—NA-B)

Teopema yMHOXKEHHUSI BEpPOSITHOCTEH [BYX COOBITHH - BEpPOATHOCTD
MPOU3BEICHUS ABYX COOBITUN POBHA MPOU3BEIECHUIO OJHOTO COOBITHUS HA YCIOBHYIO
BEPOSITHOCTh  JIPYTOro, BBIYHCICHHYIO TIPH YCJIOBHH, 4YTO TIEPBOE COOBITHE

OpOU301LIO: HAB) = HA) HB"‘A) =HB)HAI‘B)-

@DyHKIUA - 3TO TMPABWIO, KOTOPOE KaXJAOMY YHUCITY ¥U3 HEKOTOPOIo
MHOKecTBa & cTaBUT B COOTBETCTBME OJHO M TOJBKO OJHO UYHCIO Yy U3

MHOKecTBa & OGosuauenne: ¥=Frpe x. yesasucnmass  nepemennas,
Has3bIBaeMas aprymenToM ;& -o6macts onpenenenus Gpyukiym;£-o6nacTs 3HaYEHUI
GyHKUIHU.

®opmyna HborTona-JleiiOnuna - 5310 dopmyna g BBIYHCICHUS

ONPENEICHHOI0 HWHTErpajla OT HENPEPhIBHOM HAa OTPE3KE * bynkunn  (x),

-]
roodc ;
. 6 E(x): = =F(9| =F®) -F(a)
HMMerolei neppoodpaznyro F(x):
®opMyJia TMOJHOW  BEPOSATHOCTH -3TO0  (QopMmyna UII  HAXOXKICHUS
BEPOSTHOCTH COOBITHS A, KOTOPOE MOXET MPOU3OUTH TOJIBKO C OJHHM M3 N MOMAPHO

A, 1,

HECOBMECTHBIX COOBITUI o0Opa3yromux MOJTHY IO TpyIILy:
P(A) =ZP(HE)-P(AIH,T)
Yucao e - 3TO HppalMOHAIBHOE 4YHCIO 2,7..., CIyXallee OCHOBaHUEM

HaTypaJbHOrO Jiorapudma
IKeTpeMyM (PYHKIUU - 3TO JTOKAUIBHBIA MAaKCUMYM M JIOKAJIbHBIA MUHHUMYM

GbyHKUIUU.
JKCNOHEHTa (AKCHOHEHIMAJIbHAsE (YHKIUA) - OSTO  IOKa3aTesibHad
byHKIUSA ¥= :
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aHanu3za, reomerpus. — M., 2018. - 240 c.
2. AnmumoB III.A. AnreOpa u Hayajia MareMaTH4YecKOro aHaiau3a (0a30BBIA U

yriryoneHHsiit ypoBan).10—11 kmaccel. — M., 2017. — 210 c.
3. Aranacsn JI.C., byty3oB B.®., Kagomues C.b. u ap. Maremartuka: anredpa u

Hayajla MaTeMaTH4ecKoro ananusa. l'eomerpus. ['eomerpusi (6a30BbIi U
yrayonennblil ypoBau). 10—11 kmaccel. — M., 2017. — 216 c.

HNuTepHeT-pecypenl:
1. O6pa3zoBarenbHbIil caiT «HbDOpMaIIMOHHBIE, TPEHUPOBOYHBIE M KOHTPOJIHHBIC

MaTepuaiby [ DIeKTpoHHBIN pecypc]. Pexum noctyna http:// www.fcior.edu.ru
2. OOpa3oBatenbHblil caliT «EnnHas KOUIEKUUU LHUQPPOBBIX 00pa30BATEIbHBIX

pecypcoB » [DnektponHbii pecypc]. Pexum goctyma  http://www.school-
collection.edu.ru
JonosHUTEIbHbIE HCTOYHUKH (JJIS1 CTYJI€HTOB)

1. bammakoB M.M. Marematuka: anreOpa ¥ Hayaja MaTeMaTHYECKOTO aHaju3a,
reoOMETpHsL: y4eOHHUK TS CTYJICHTOB npo¢eCCHOHATTBHBIX

o0Opa3oBaTeIbHBIX OpraHU3alllii, OCBAaMBAIOIINUX MPOPECCUU U CTICIIMATIBHOCTH

CIIO. —M.,2017. - 205 c.
2. bammakoB M.M. Maremartuka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO aHAU3a,

reometpusi: COOpHUK 3amad TMpo(HIBHONW HaIpaBiIeHHOCTH: y4eb. mocobue
JUISL CTYJIGHTOB ~ MPO(ECCHOHANBHBIX  O0pa30BaTENbHBIX  OpTaHU3AINM,

ocBauBarolux npopeccun u crneunanbHocty CI10. —M.,2017.- 140 c.
3. bammmakoB M.M. Maremartuka: airedpa U Hayajga MaTeMaTUYECKOro aHaIU3a,

reoMeTpus: 3ajadyHuK: ydyed. mocoOue g CTyACHTOB INpOo(hecCHOHATBHBIX
00pa30BaTEIbHBIX OpraHH3alNi, OCBaMBAIOLIUX npodeccun u

cneruanbHocTu CITO. — M.,2018. — 180c.
4. bammakoB M.M. Marematuka: anreOpa ¥ Hadajla MaTeMaTHYECKOrO aHaju3a,

reoMCTpHA: QHGKTPOHHBII?’I yLIC6. -  MCTOA. KOMILUICKC A CTYACHTOB

npodeccuoHanbHbIX ~ 00pa3oBaTENbHBIX  OpPraHu3aluii,  OCBaWBAIOIINX
npodeccun u cneruaibaoctu CI10. — M.,2017

5. bammakoB M.M. Maremaruka (6a30BbIii ypoBenb). 10 kmacc. — M., 2017. —
210 c.

6. bammmakoB M.M. Marematuka (6a30Bbiii ypoBenb). 11 kiacc. — M., 2018. —
225 c.
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7. bammakoB M.U. AnreOpa u Havana ananuza, reomerpus. 10 kmacc. — M.,

2017.-210c.
8. bammakoB M.U. Maremaruka (6a30BbIil ypoBenb). 10 kinacc. COopHUK 3a7au:

yue0. nocobue. — M., 2017. - 110 c.
9. bammakoB M.U. Martemartuka (6a30Bbiif ypoBeHs). 11 knacc. COOpHUK 3aiad:

yue0. nocobue. — M., 2016. — 115 c.
10. I'yceB B.A., I'puropseB C.I'., UBonruna C.B. Maremaruka : anredpa u Hayana

MaTEMATHYCCKOT'O aHaJin3a, reoOMCTpH: y‘l€6HI/IK JIIA CTYACHTOB
HpO(bGCCI/IOHaJ'IBHBIX 06p330BaT€JIBHBIX opraHmauHﬁ, OCBaMBaroninx

npodeccun u cnennansuoctu CI1O. — M.,2017 — 140 c.
11. Konsrun F0.M., TkaueBa M.B, ®eneposa H.E. u np. Maremaruka: anrebpa u

HayaJla MaTeMaTHYEeCKOro aHanmu3a. Ausredpa ¥ Hayaia MaTEeMaTHYECKOTO
aHanmm3a (0a30BeI W yrioyOneHHwld ypoBHHM). 10 kmacc / mom pen.

A.B. Kmxuenko. — M., 2018. — 245 c.
12. Konsirua FO.M., TkaueBa M.B., ®enepoBa H.E. u np. Maremaruka: anre6pa u

HaJyajla MaTEeMaTHYECKOTO aHaimu3a. AyreOpa W Hadajla MaTeMaTHYECKOTO
aHanu3a (0a3oBbI U yrayOneHHbld ypoBHH). 11 wimacc / mox pen.
A.b.Kmxuenko. — M., 2017. — 210 c.
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	1. Применение радианного метода измерения углов вращения и их связи с градусной мерой.
	2. Изображение углов вращения на окружности.
	3. Формулирование определений тригонометрических функций для углов поворота.
	Практические занятия - не предусмотрено
	1. Решать по формулам и тригонометрическому кругу простейшие тригонометрические уравнения.
	2. Применять общие методы решения уравнений (приведение к линейному, квадратному, метод разложения на множители, замены переменной) при решении тригонометрических уравнений.
	3. Демонстрировать на круге решения простейших тригонометрических неравенств.
	Основные тригонометрические уравнения
	1. cos х = а, если -1 ≤ а ≤ 1, то х = ± arccos а + 2 π k, k Z, arccos а [0; π]
	2. sin x = а, если -1 ≤ а ≤1, то х =(-1)k arcsin a + π k, k Z, arcsin a
	3. tg x = a, то х = arctg a + π k, k Z, arctg a
	Частные случаи:
	cos х = 0;
	cos х = 1;
	cos х = -1;
	sin x = 0;
	sin x = 1;
	sin x = -1;
	tg x = 0;
	Однородные уравнения – это уравнения вида:
	a sinx + b cos x = 0
	a sin2x + b sinxcos x + с cos2 x = 0
	Раздел 3. Функции, их свойства и графики

	1. Определение по формуле простейшие зависимости, вид ее графика.
	2. Выражение по формуле одной переменной через другие.
	3. Нахождение области определения и области значений функции.
	4. Вычисление значения функций по значению аргумента.
	5. Демонстрация свойств линейной и квадратичной функций.
	6. Исследование линейной, кусочно-линейной, дробно-линейной и квадратичной функций.
	7. Построение и чтение графиков функций.
	8. Составление видов функций по данному условию, решение задач на экстремум.
	9. Преобразование графиков функций.
	1. Изучение определений арксинуса, арккосинуса, арктангенса числа,
	изображение на единичной окружности.
	2. Ознакомление с примерами функциональных зависимостей в реальных процессах из смежных дисциплин.
	3. Использование свойств функций для сравнения значений степеней и логарифмов.
	4. Построение графиков степенных, показательных и логарифмических функций.
	5. Построение графиков тригонометрических функций.
	6. Описание процессов в физике на примерах гармонических колебаний.
	7. Применение свойств функций для сравнения значений тригонометрических функций.
	8. Выполнение преобразований графиков функций.
	1. Изучение понятия числовой последовательности, способов ее задания.
	2. Вычисление членов числовой последовательности.
	3. Изучение понятия предела последовательности.
	4. Вычисление суммы бесконечного числового ряда на примере вычисления суммы бесконечно убывающей геометрической прогрессии.
	Правило нахождения наибольшего и наименьшего значений:
	Чтобы найти наибольшее и наименьшее значения функции, имеющей на отрезке конечное число критических точек, нужно вычислить значения функции во всех критических точках и на концах отрезка, а затем из полученных чисел выбрать наибольшее и наименьшее.
	1. Ознакомление с понятием интеграла и первообразной.
	2. Изучение правил вычисления первообразной и теоремы Ньютона
	Лейбница.
	3. Решение задач на связь первообразной и ее производной.
	4. Вычисление первообразных функции.
	Формула Ньютона – Лейбница:
	Если F – первообразная для f на [a; b], то .
	1. Объяснение корней алгебраических уравнений, исследование уравнений и систем уравнений.
	2. Изучение теории равносильности уравнений и применение ее при решении уравнений.
	3. Решение стандартных уравнений, применение различных приемов преобразования уравнений для приведения к стандартному уравнению.
	4. Решение рациональных, иррациональных, показательных и тригонометрических уравнений и их систем.
	5. Использование свойств и графиков функций для решения уравнений.
	6. Решение уравнений с применением всех приемов (разложения на множители, введения новых неизвестных, подстановки, графического метода).
	1. Решение неравенств и систем неравенств с применением различных способов.
	2. Интерпретирование результатов с учетом реальных ограничений.
	1. Использование свойств и графиков функций при решении неравенств и уравнений.
	2. Интерпретирование результатов с учетом реальных ограничений.
	1. Изучение правил комбинаторики и применение их при решении комбинаторных задач.
	2. Решение комбинаторных задач методом перебора и по правилу умножения.
	3. Ознакомление с понятиями комбинаторики: размещениями, сочетаниями, перестановками и формулами для их вычисления.
	4. Применение формул для вычисления размещений, перестановок и сочетаний при решении задач.
	5. Ознакомление с биномом Ньютона и треугольником Паскаля.
	1. Изучение классического определения вероятности, свойств вероятности, теорему о сумме вероятностей.
	1. Ознакомление с представлением числовых данных и их характеристиками.
	1. Формулирование доказательств признаков взаимного расположения прямых и плоскостей.
	2. Распознавание на чертежах и моделях различные случаи взаимного расположения прямых и плоскостей, аргументирование своих суждений.
	3. Формулирование определений, признаков и свойств параллельных и перпендикулярных плоскостей, двугранных и линейных углов.
	4. Выполнение построения углов между: прямыми, прямой и плоскостью, плоскостями по описанию и распознавание их на моделях.
	5. Применение признаков и свойств расположения прямых и плоскостей при решении задач.
	6. Демонстрирование на рисунках и конструирование на моделях перпендикуляры и наклонные к плоскости и прямым, параллельные плоскости, углы между прямой и плоскостью и обоснование построения.
	7. Решение задач на вычисление геометрических величин.
	8. Вычисление расстояний: от точки до плоскости, от прямой до плоскости, между плоскостями, между скрещивающимися прямыми, между произвольными фигурами в пространстве.
	9. Формулирование и доказательство основных теорем о расстояниях (теорем существования, свойств).
	10. Изображение на чертежах и моделях расстояния, обосновывая свои суждения.
	11. Применение формул и теорем планиметрии для решения задач.
	12. Ознакомление с понятием параллельного проектирования и его свойствами. Формулирование теоремы о площади ортогональной проекции многоугольника.
	13. Применение теории для обоснования построений и вычислений.
	8. Применение свойств симметрии при решении задач.
	9. Использование приобретенных знаний для исследования и моделирования несложных задач.
	1. Ознакомление с видами тел вращения, формулирование их определений и свойств.
	2. Формулирование теорем о сечении шара плоскостью и плоскости, касательной к сфере.
	3. Изображение тел вращения, их разверток, сечений.
	4. Решение задач на построение сечений, вычисление длин, расстояний, углов, площадей.
	5. Решение задач, применяя доказательные рассуждения.
	6. Применение свойств симметрии при решении задач на тела вращения, комбинацию тел.
	1. Ознакомление с понятиями площади и объема, аксиомами и свойствами.
	2. Решение задач на вычисление площадей плоских фигур с применением соответствующих формул и фактов из планиметрии.
	3. Изучение теорем о вычислении объемов пространственных тел, решение задач на применение формул вычисления объемов.
	4. Изучение формул для вычисления площадей поверхностей многогранников и тел вращения.
	5. Ознакомление с методом вычисления площади поверхности сферы.
	1. Ознакомление с понятием вектора.
	2. Изучение декартовой системы координат в пространстве, построение по заданным координатам точки, нахождение координат точек.
	3. Составление уравнения окружности, сферы, плоскости.
	4. Вычисление расстояния между точками.
	5. Изучение свойств векторных величин, правил разложения векторов в трехмерном пространстве, правил нахождения координат вектора в пространстве, правил действий с векторами, заданными координатами.
	6. Применение теории при решении задач на действия с векторами.
	7. Изучение скалярного произведения векторов, векторного уравнения прямой и плоскости.
	8. Применение теории при решении задач на действия с векторами, координатного метода, векторов для вычисления величин углов и расстояний.
	В прямоугольной системе координат уравнение сферы радиуса R с центром С (х0, у0, z0) имеет вид: (х – х0)2 + (у – у0)2 + (z - z0)2 = R2
	Три случая взаимного расположения сферы и плоскости:
	1) если расстояние от центра сферы до плоскости меньше радиуса сферы, то сечение сферы плоскостью есть окружность: d < R, то R2- d2 > 0, то радиус окружности можно найти по формуле: r2 = R2 – d2;
	2) если расстояние от центра сферы до плоскости равно радиусу сферы, то плоскость и сфера имеют только одну общую точку: d = R, то R2- d2 = 0;
	3) если расстояние от центра сферы до плоскости больше радиуса сферы, то сфера и плоскость не имеют общих точек: d > R, то R2- d2 < 0.
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