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3ausarTue Ne 1

5.1. Tema: YpaBHeHHe.

KosnuyecTBo yueOHBIX YacoB: 3 135 Mmun
Bua 3ausiTusi (TUN YpoKa): KOMOMHUPOBAHHBIH.

5.2. Ileab 3aHATHS 3aHSITHSA:.

o0pa3oBaTebHAsl: JaTh ONPEJCICHUE YPABHEHUIO, €r0 KOPHSM, PaBHOCUJIBHOCTH
YpaBHEHMI; 03HAKOMUTh YYalIUXCs C BUJAMU YPaBHEHUH U UX CBOICTBaMHU.
BOCIIMTATE/IbHASI BbIPA0ATHIBATh Yy y4yallluXcs TaKUe KayecTBa, KaK aKKypaTHOCTb,
yMeHue J0OMBaThCs ONPEIEIEHHBIX Pe3yIbTaTOB COOCTBEHHBIM TPYJIOM.
Pa3BMBaIOIIASl: HAYYUTHh [IPUMEHTHh 3HAHUS, MOJYYEHHbIE [IPU U3YYEHUU JIaHHBIN
TEMbIUIS PELICHUs IPUKIIaJHBIX 3a/1a4.

5.3. 3agauu oOyueHwus.

Opranu3zanuoHHblii MoMeHT: 10 MuUH

a) opranu3anus padoueir 00CTaHOBKHU Ha 3aHITHI
0) ompeneseHue enel U 3a/1a4 3aHATUS

AKTyaJu3auus ONOPHBIX 3HAHMI M0 npoiiieHHol Teme: 20 MUH

a) IPOBEPUTH YPOBEHb 0A30BBIX 3HAHUH CTYIEHTOB

O0bsicHenune HOBOM Tembl: 40 MUH
YpaBuenue. KopeHo ypaBHeHusl.
PaBHocuibHOCTH ypaBHeHHs.CBoiiCTBA ypaBHEHMI.

Onpenenenue: PaBeHcTBO AByX (YHKIUMH Ha3plBa€TCsd  ypaBHEHUEM

O60o3navenue: f(X)=G(X)

Hanpuwmep: 2X+1=x+7 sBnseTcs ypaBHEHHEM. JTO YpaBHEHUE HE TPEBPAIIACTCS

BTO’KIIECTBO NPH JIHOOBIX 3HAYEHHUSX X, a TOJIBKO IpHU X=6.

Onpenenenue: PemenneMm ypaBHEHMsSI Ha3bIBAIOTCS 3HAUEHUs MEPEMEHHOH, KOTOpble IpHU
MIOJICTAHOBKE MX B YpaBHEHHUE, 0OpallaeT ypaBHEHHE B BEPHOE YHCIOBOE PABEHCTBO.

Pemmnth ypaBHeHHE — 3HAUUT HAMTH BCE PEIIEHUSI 3TOTO YPaBHEHHUS.

Beipaxkenue, crosimiee cieBa OT 3HAaKa PAaBEHCTBA HA3bIBACTCs JIEBOM YacThbl0 M aHAJIOTWYHO,

BBIpaKEHHE CTOsIIIIEE CIPaBa OT 3HaKa paBEHCTBA, HA3bIBAECTCS MTPABOW YaCThIO YPABHEHMS.
Omnpenenenue: Eciu 2 unu Oonee ypaBHEHUS UMEIOT OJMHAKOBBIE KOPHHU, TO OHHU
Ha3bIBAIOTCS PABHOCUJILHBIMU YPAaBHEHUSMHU.

Hanpumep x+2=5 n x+5=8 uMeI0T 0JMHAKOBBII KOPEHb, I0O3TOMY OHU PABHOCUJIbHBIE

CBoiicTBa ypaBHEHMH.

1. Ecnu k 06euM 4acTsM ypaBHEHUS MPUOABUTH KaKOE-TO YMCJIO WM OIMpPENEICHHOE B YHCIOBOM

00JIaCcTH MHOTOWJIEH, TO IMOJYyYUTCS YpaBHEHUE, PAaBHOCUJIBHOE JAHHOMY YpPaBHEHMIO
[IpubaBnsieMblii MHOTOWIEH HE JOJKEH U3MEHATH 00JIaCTH ONPEeIeHNs yPaBHEHUSI.
Hanpuwmep [lano ypaBuenue 5x+7=22. Pemenue x=3. Ecnu k 06euM yacTsiM 3TOro ypaBHEHUS
npubasuth (-7), To 5x=22-7, 5x=15, x=3, T.e. KOpeHb TOXe OYyIeT X=3,COO0TBETCTBEHHO
MIOJy4YEHHOE ypaBHEHHE OyJeT PaBHOCHIBHO JAHHOMY YPABHEHHUIO.

2. Ecnu o6e yacTi ypaBHEHHsI yMHOKUTH WK pa3AeInTh Ha YUCIIO HE PABHOE HYIIIO, TO IMOIYYUTCS
ypaBHEHHE PAaBHOCHIILHOE IaHHOMY YPaBHEHHIO.
Hanpumep 6x+7-31,x=4. Ecnu 06e yactu ypaBHeHUs yMHOXKUTH He 1/3, To 2x+7/3=31/7 u x=4.
OTH Ba ypaBHEHHUS UMEIOT OJMHAKOBBIH KOPEHb, 3HAYUT, OHH PABHOCHIILHBI.

3. O0e yacTi ypaBHEHUSI MOKHO BO3BECTU B OJJHY U TY )K€ CTETICHb WJIN B3STh MOJ OJMH U TOT K€
KOPCHb.

4. O6e yacTu ypaBHEHHs HENb3s pa3leinTh U YMHOXHUTb Ha HCKOMYIO IepeMeHHyio. Ecmu

pas3fenum, TO IOTepseM KOPEHb, a €CIM YMHOXKHM, TO IPHOOPETEM NOCTOPOHHUI KOPEHb.
1. Kakue ypaBHeHus

5.4. OcHOBHBIE HA3BIBAIOTCS

BOTIPOCKHI PaBHOCHJILHBIMHU?

TEMBbI. 2. Urto Ha3wIBaeTcs
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3.
4.
5.
6.
7.

pEIICHUEM ypaBHEHHS?

Kakue ypaBHeHUS HA3bIBAIOTCSI UPPAIIUOHAIBHBIMU?
Kak 3anucpiBaeTcs 0Ommii BU TUHEHHOTO YpPaBHEHUS?
Uto Ha3bIBaeTCs KBaJIpaTHBIM YpaBHEHUEM?

CKOJBKO pelIeHU UMEIOT KBaJIpaTHbIC YpaBHEHHUE?

5.5. MeToabl 00yueHus U npenogaBanus (MaJjble rpynnbl, AUCKYCCUH,CUTYallUOHHbIE

P e

3a/1aum, padoTa B Mapax, npe3eHTaluu,Keic-cTaau u ap)
3akpenJieHue NMPoiiIeHHOTo MaTepuaia: 25 MUH
OTBETHI Ha BOIIPOCHI 110 HOBOW TEME;
peleHue 3aaay;
paboTa ¢ KapTOYKaMH 3aJJaHHIA;
BBITIOJTHEHUE TCCTOBBIX BaIIaHI/Iﬁ

5.6. Jluteparypa
OcHoBHas:

1.

bazap6exoBa A. A. Xorapsl MaTemaTHKa : OKyJbIK / A. A. bazap6ekoBa, A. b. bazapGekosa. -
Anmartel : OCIIHN, 2023. - 368 Ger

2. AxmeroBa A. Y. Marematudeckuil aHanu3 : ydeOHoe mocobue / A. VY. Axmerosa, [[. C.
Kaparaesa. - Anmatsr : OCIIN, 2023. - 132 ¢

3. Ammp6aesa H. K. JXorapsl MaTemaTHKa KypChIHBIH Heri3epi : oKy kypaubl / H. K. AmmpOaesa.
- Anmartel : OCIIN, 2023. - 304 Oer.

4. ObinkaceiMoBa A., JKymarynoBa 3. AureOpa »oHe aHanu3 Oacramanapbl. OKYJBIK.
WznatenscrBo "Mekren" 2019 11-cpinbim.

5. Aobuikacumona A.E., HloiisiHOexoB K. JI.. «Anrebpa u Hayana aHanu3a. Yuebnuk st 10 knacca
00111eCTBEHHO-TYMaHUTAPHOT'O HAIIPaBJICHHs 00111€e00pa30BaTe/IbHBIX KO, AMaTel: Mekrer,
2017.

6. Aosuikacumona A.E., HloieraOexoB K. /.. «Anredpa n Havyana aHaim3a. YueOnuk s 11 kmacca
00I11eCTBEHHO-TYMaHUTApHOTO HAIIPaBJIeHUs 001e00pa3oBaTeIbHBIX MIKOJI. AJIMaThl: MeKrTerl,
2017.

7. AOpikaceiMoBa A., XKymarynoa 3. AnreOpa u Hauana aHainuza.YueOHUK..-M3narenbcTBo
"Mexkten" 2019 (pycc) 10- kmace

8. Kopuesckuit B., Xymarynosa 3. Anrebpa xoHe aHanu3 Oactamanapsl. Ecenrtep >kuHarbl.-
UznatenscrBo "Mekren" 2019 (ka3) 10-ceinbIm.

9. Cmupnos B.A., Tysixos E.A T'eomerpust. Oxynsik U3narensctBo "Mexkten" 2018 10-chinbIm.

JlonmosiHUTEIbHAS:

1. L.I1. ProctiomoBa, C.T.ProctiomoBa Tpenaxkep mo maremaruke juisi nmoarotoBkun k EHT.
Anmats1:2018.

2. Paxumxkanosa, C. K. Teopust BeposiTHOCTEH 1 MaTeMaTHueckas ctaructuka [Tekcr] : ydeOHo-
meroandeckoe mocodbue / C. K. Paxumxanona, J[. C. KaparaeBa. - Anmarsr : OCIIU, 2023. —
188c.

3. A.llLLAmumoB, FO.M.Komsarua. Anrebpa W Hayama mareMatwueckoro aHammza 10-11 ki
VYuebnuk. M. IIpocemanue, 2018.

4. A.C.Atanacesn, B.®.byry3os 1I,b Kagontes. 'eomerpust (6a30B0i mpoduiHbI YPOBEHB ).

M.IIpocsemenue, 2018.

5.7. Kontpoas (Bonpocskl, TecTbl,3a1a4u U TA.) 30 MUH

ok w Mo

7x-10=11 9.x-+(x+3)+2(x+3)=27
1,35 10.(12x-5x)-4=14

4 8 16

x-2=3-X 11.12(7x+8y)+16x-58y, x=4,y=3
(45-x)*3=93 12. 82y +y)H3(x-y). X=2,y=9
S5x+7= 22 13.2-x+x+3=3

5-x=4x-10 14, x-5+45=20
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7. 11=5x+0,2 15. x*-1=3

8. x+6-x+1=2x-5

a) OLICHUBAHUE YYalllUXCsl
0) 3a1aHKE HA JIOM
3ansaTue Ne 2
5.1. Tema: HepaBeHctso.
o KounuecTBo yueOHbIX yacoB: 135 mun
e Buj 3ansaTus (THI YpPoKa): KOMOMHUPOBAHHbIN.
5.2. llean 3aHATHS:.
- oOpa3oBaTeJibHasi: J1aTh OIPEJEICHUE HEPAaBEHCTBY U PEILEHUI0 HEPAaBEHCTB; O3HAKOMUTh
y4aluxcs ¢ CBOMCTBaMU HEPaBEHCTB.
- BOCIIUTATEJbHAS. BhIpA0ATHIBATh Yy YYaIlUXCAd TaKUE KAYECTBA, KaK aKKypaTHOCTh MYMEHHUE
NOOUBATHCS ONPEAETICHHBIX PE3yIbTaTOB COOCTBEHHBIM TPYAOM.
- pa3BUBaKOIIAs: HAYYUTh YYaIIMXCAd MPEMEHATh YMEHHUS, CPaBHUBATh M J€laTh BBIBOJBIIIPU
pEIlIeHUH 3314 CIICIIUCIIUILITNH.
e OpranuzanuoHHbIi MoMeHT: 10 MUH
a) opra"u3anus paboueid 00CTAaHOBKHU Ha 3aHSITHI
0) ompezeneHue 1ene 1 3a1a4 3aHATHS
e AKTyaJu3anus ONOPHBbIX 3HAHUIA 10 npoiiienHoi Teme: 20 MUH
a) MPOBEPUTH YPOBEHb 0a30BBIX 3HAHUH CTYICHTOB
5.3. 3apaum o0yuenmus.
e O0bsicHeHue HOBOW TeMbl: 40 MUH
HepaBencTBa. Pelienne HepaBeHCTB, CBOIMCTBA HEPABEHCTB.
Onpenenenue. Broipaxenus, 3amucannbie B Buuae: a<d, a<d, a>b, a>b, rme a, b —uucna,
YHCIIOBBIC BBIPAKEHUS MU (YHKINH, HA3bIBAIOTCS HEPABEHCTBAMU
HepaBenctBa ¢ 3HakamMu < WM > SBISIOTCS CTPOTMMH; a C 3HAKaMH < WJIU>TIPOCTHIMU
HEpaBEHCTBAMU
HepasenctBa nensitcst Ha 4YMCIOBbIE M HEPABEHCTBA C OJIHON MEPEMEHHOM.
Hampumep: 5<10- umciaoBoe HepaBeHCTBO; 2X > 3 - HEPABEHCTBO C OJHOW IEPEMEHHOMN
Onpenenenue: 3HauY€HUsT HEU3BECTHOM, MpU KOTOPBIX HEPABEHCTBO oOpalaercss B BEpHOE
MYHCIIOBOE HEPABEHCTBO HA3BIBAECTCS PEILIEHUEM HEPABEHCTBA .

Onpenenenne. PemmnTs HEPABEHCTBO 3TO 3HAYUT HANTH T€ 3HAYEHMS] HEM3BECTHOM, MPUKOTOPBIX
HEpaBEHCTBO 0OpaIlaeTcsi B BEPHOE YUCIOBOE HEPABEHCTBO
Onpenenenne: HepaBeHCTBa, MHOXECTBO pEIICHUH KOTOPBIX COBHANAIOT  HA3BIBAIOTCS
PaBHOCHJIbHBIMH .
CBolicTBa HEPABEHCTB
1. nepasenctBa f(X)>g(x) u f(x)-g(x)>0 paBHOCHIIBHBIC
2. HepasernctBa f(X)>g(x) u f(x)+a>g(x)+a paBHOCHIBHBIC
3. nepasenctBa.f(x)>g(x) u af(x)>a g(X) mpu a>0 paBHOCHIbHBIC
4. uepasenctsa f(X)>g(X) u af(x)<ag(x) mpu a<0 paBHOCHJIBHBIC
CrenctBue: UneHbl HEPaBEHCTBA MOXKHO MEPEHOCUTh U3 OJHOM 4acTH HEPaBEHCTBA B
JPYTYIO TIOMEHSB 3HAaK Ha MPOTHUBOIIOIOKHBIH.
HepaBeHcTBO ¢ ApoOHBIM KOA(PGUIIMEHTOM MOXHO TMpeoOpa3oBaTh B HEPABEHCTBO C IEIBIM
koa(durmentom. HepaBeHCTBO MOYKHO YMHOXHUThH Ha BBIPAKEHUE C HEU3BECTHOM IMMEPEMEHHOM.
Onpenenenue. HepaBenctBa Buma ax+b>0, ax+b >0, um ax+b<0, ax+b < 0, Ha3wBaroTCS
JMHEWHBIMU HEPAaBEHCTBAMH, 3/1eCh a U b -/IEHCTBUTEIIbHBIC YHCIIA.
Ecnu a>0, mo ax+b>0,

x>-b/a Ecnu a<0),

mo ax+b<0, x<-

b/a Hanpumep:
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5x+3>0, 5x>-3,

x>-3/5
Pemmte HepaBeHcTBa: (X14>2-3X) <> (4%>-2) < (X>-0,5). (0,5; +0)
Onpenenenne: HepaeHcTBa Bua ax>+ox+c>0, ax?+bx+c > 0, ax?+bx+c<0, ax>+bx+c <
0,Ha3BIBAIOTCS KBAJAPATHBIMU HEPABEHCTBAMH.
X peleHye cBSA3aHO C 3HaUeHHeM Kod(UINEHTa a i JucKpuMuHanTa D=b-
4acHampumep:
:1) -2x2+3x-6<0, 2x%-3x+6>0, D=9-4-2:6=9-48=-39<0,
2)5x%4+9x-2<0, D=81-4(-2)5=121>0
_-9+11 2 1 _-9-11

3)5x249x-2<0, D=81-4(-2)5=121, x;=— =" == x,
10 10 5 10

-2

5.4. OcHOBHBIE BONPOCHI TeMbl. 25 MUH

e 3akperieHre MPOUIEHHOr0 MaTepurana:

® OTBETHI HAa BONIPOCHI 110 HOBOH TEME;

e DpelIeHHE 3a/1ay;

e pabora c KapTOYKaMH 3aJJaHuM;

® BBINIOJHEHHUE TECTOBHIX 33JaHUH.

4.5. MeToabl 00y4eHHs U NIpenogaBanus (MaJjble rPyNIbl, JMCKYCCHU,CUTYallMOHHbIE

3aja4u, padoTa B mapax, npeseHranuu,keic-craam u ap) 30 mun

e OcHoBHas:

¢ JlonoJHUTENbHAS:

5.6. JIutepatypa

1. bazapOexoBa A. A. Xorapsl matematuka : oKyJlIbIK / A. A. bazapOekoBa, A. b. bazapOekosa. -
Anmartsr : OCIIHN, 2023. - 368 GeT

2. AxmeroBa A. Y. Marematudeckuii aHanu3 : ydeOHoe mocoome / A. Y. Axmerosa, /I. C.
Kaparaesa. - Anmarsel : OCIIH, 2023. - 132 ¢

3. Ammpb6aera H. K. JXorapel MaTemaTHKa KypCBIHBIH HeTi3/1epi : oKy Kypauel / H. K. Ammp6acsa.
- Anmater : OCIIH, 2023. - 304 Ger.

4. OoinkaceiMoBa A., KymarymoBa 3. AunreOpa xoHe aHanmu3 Oactamanapbl. OKYIBIK.
HsnarensctBo "Mekren" 2019 11-cbIHbBII.

5. Ao6suikacumoBa A.E., [lloieiaoexoB K./I.. «Anre6pa n Hayana ananuza. YueOuuk mist 10 kimacca
00I11eCTBEHHO-TYMaHUTApHOTO HAIIpaBIeHUs 00Ie00pa3oBaTeNbHBIX MIKOJI. AJMaThl: MeKTerl,
2017.

6. AGpukacumoBa A.E., Iloiisin6exoB K. J1.. «AnreOpa u Hayana ananusa. Y4ueOHuk 11 11 kiacca
00IIECTBEHHO-TYMaHUTApHOTO HAIpaBJIeHUs! 0011e00pa3oBaTeNbHbIX MIKOI. AMaThl: MekTer,
2017.

7. AbbuikaceiMoBa A., Xymarynoa 3. AnreOpa M Hauyana aHaiu3a.YdeOHUK..-M3naTenbcTBo
"Mexkten" 2019 (pycc) 10- kmace

8. Kopuesckuii B., XXymarynoa 3. AnreOpa xoHe aHanu3 Oactamanapsl. Ecentep >KUHAaFbl.-
UznatenscrBo "Mekren" 2019 (ka3) 10-ceinbIm.

9. Cmupnos B.A., Tysixos E.A T'eomerpus. Oxynsik U3narensctBo "Mekten" 2018 10-chinbIm.

JlonmostHUTEIbHAS:

1. L.I1. ProctiomoBa, C.T.ProctiomoBa Tpenaxep mo martemartuke i mnoarotoBku k EHT.
Anmatsr1:2018.

2. Paxumxanosa, C. K. Teopust BepossTHOCTEH 1 MaTeMaTHueckas ctaructuka [Tekcr] : ydeOHo-
meroandeckoe mocodue / C. K. Paxumxanona, J[. C. KaparaeBa. - Anmarsr : OCIIU, 2023. —
188c.

3. A.lll,AmumoB, FO.M.Konsarun. Anrebpa w Havama maremMaTHdeckoro anammsa 10-11 ki
VYuebnuk. M. IIpocemanue, 2018.

4. A.C.Atanacesn, B.®.byry3os I,b Kagonnes. ['eomerpust (6a30B0i mpoduiHbI YPOBEHB ).

5. M.IIpocsemenue, 2018.
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5.7. KontpoJasb (Bompocsl, TecThbl,3a1a4m u T1.) 10 Mmun
Uto Ha3bIBACTCS HEPABECHCTBOM?

Uto Ha3bIBa€TCS PELICHUEM HEpaBEHCTBA?

Urto Takoe JuHEHHbIE HEpaBEHCTBA?

UYto Ha3bIBae€TCA KBAJIPATHBIM HEPABEHCTBOM?

Kaxkue cBoucTBa HEepaBeHCTB BbI 3HaeTe?

. UeM oTnmnyaeTcs peuieHre ypaBHEHHsI OT pelIeHUs
HepaBeHCTBa')a) OIICHUBAHUE yUYaIIHXCs

0) 3a1aHKe HA IOM

S

3anstue Ne 3
5.1. Tema: Onpenenutenu II u III nopsakos.
¢ KosmmuecTBO yueOHbIX yacoB:3  135mun
¢ Buj 3ansTus (THI YPOKa): KOMOMHUPOBAHHBIM.
5.2. lleab 3aHsTHSA:
- oOpa3oBaTejbHAsl: HAYYUTh YYaIIUXCS CIOCOOaM pEIICHUS CUCTEM ABYX JMHEHHBIX
ypaBHeHHi ¢ popmynamu Kpamepa.

- BOCIHUTaATeJbHa: Bpra6aTBIBaTB Yy ydJalmuxcsda TaKhe KaueCTBA, KaK aKKYPATHOCTb MWYMCHHC

JOOMBATHCS OTIPENIEIIEHHBIX PE3YIbTATOB COOCTBEHHBIM TPYIOM.
- Ppa3BHBAKIIAS: HAYYUTH YYAIIUXCS IPUMEHSITH CIIOCOOBI PEIICHUS] CUCTEM YpaBHEHUH.
e OpranuzannoHHbIi MOMeHT: 10 MuH
a) opranuzanus pabodyeir 0OCTaHOBKU Ha 3aHATUH
0) onpeneneHue 1eei 1 3a1a4d 3aHATUs
e AKTyaJm3anus OMOPHBIX 3HAHMII MO MpoiiieHHo# Teme: 20 MUH
a) MPOBEPUTH YPOBEHb 0A30BBIX 3HAHUM CTY/IEHTOB
5.3. 3apauu oOyueHmus.
¢ O0bsicHeHne HOBOI Tembl: 40 MUH
Omnpeneaurenu I u I1I nopsiakos.
Pemienue cucrem aByXx (Tpex) ypaBHeHHH 110
¢opmyae Kpamepa.

Onpenenenue 1. CucreMoii IByX JIMHEWHBIX YPaBHEHUH C ABYMsI HEU3BECTHBIMU Ha3bIBAETCS
cuUcTeMa BHJA

x-3y=10
=>30By+10)-2y=2=y=-4
3x-2y=2

HEU3BECTHBIC TIEPEMEHHEIE.
Onpenenenne 2. Pemenuem cucrembl (1) Ha3piBaeTcs mapa uucen (X,y ),
YIOBJICTBOPSIONINE KAXKI0€ YPABHECHHE CHCTEMBI

Crnioco0Obl penieHusi CHCTEMbl YPABHEHUH
1. Cnocob anrebpanyecKoro ClI0oKeHusl.

Hampumep: HykHO pemuTh cHCTeMy ABYX Cleayomux ypasHeHuit 2x+3y= 7 (1), 3x-y=16 (2).
YMHOXHM BTOpOE ypaBHEHHME CHCTEMBbI Ha 3,II0JIy4€HHOE ypaBHEHHE PAaBHOCHIBHOE YPABHEHUIO
(2). Torma 2x+3y=7 (1) 9x-3y=48 (3) ypaBHEHHS CHUCTEMBbl OyAyT pPaBHOCHJIbHBIMU
nepBOHAYANBLHON cucreMe B  ypaBHeHMSX KOd((UIMEHTH TpPH Y OJMHAKOBBIC, a 3HAKHU
MIPOTHUBOIOJIOXKHBIE. [loaTOMY TIpy mousieHHOM ciokeHnn ypaBHeHus (1) u (3) mepemeHHas y
YHUYTOXKACTCSl M TIOJIy4aeTCsl ypaBHEHHE ¢ OXHOM mnepemeHHOM 11x=55 (4) Temepp Hamuiem

HOBYIO CHCTEMY PAaBHOCUJIBHYIO JaHHO.
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Ay
y=_".
A
ECJ’II/I KEC onpenenmenb CI/ICTGMHA = O, TO CHCTECMaA IABJISICTCA .]'II/I6O H€COSM€CI’}1HOZZ

(xormaA, # 0uA,

CUCTEMA CBOJUTCA K OJHOMY YPaBHCHHIO,a APYT'O€ ABJIACTCA CICACTBUEM 3TOI'O0 YpaBHCHHUA.

Hampumep: cuctema CBOAMTCS K OTHOMY YPaBHEHUIO,a IPYrO€ ABIISIETCS CIEACTBUEM 3TOTO
YpaBHEHHUS.

18x + 25 = 498

PemmMm cucremy:
27x+10y = 417

bac AHBbIKTAYybIII

18,17 498,25
= =180 — 675 = —495 A, = = 4980 — 10425 = —5445,
2710 41710
_ 18,498
_A TS5 g - = 18* 417 — 27 * 498 = —5940,
A —495 27,417
Ay —5940
A —495 1)

[Toctpoum rpaduku gaHHBIX ypaBHeHHH. ['paduk nmepBoro ypaBHenus(1)npsmas AB, npoxozasias

yepe3 Touku A(0,-5) u B(5/4, 0) I'paduk ypaBHenus( (2) npsmas CD, npoxozsias 4yepe3 TOUKH

C(0,6) u D(4,0) PemenueM cucteMsbl SIBISIETCS KOOPAUHATHI TOUKH MepecedeHus npsameix AB, CD,

T.e. M( 2,3).

Taxum o6pazom,

a) eCITi CHCTEMa UMEET AMHCTBCHHOE PEIICHUE,TO MPSMBIC IMEPECEKAIOTCS;0) €CTM CUCTEMa HMEET

MHO’KECTBO PEIICHUI, TO MPsIMbIE€ COBIAIAIOT;

B) €CITH CHCTEMa HE MMEET PEUICHUS,TO IPSMbIE MapaUIeITbHBI.

5.4. OcHOBHBIE BONIPOCHI TEMBI..

e 3akpenJieHue NMPOHIEHHOT0 MaTepuaga: 25 MUH

e OTBETHI Ha BOIPOCHI TT0O HOBOW TEME;

® pelIeHHe 3a/1ay;

e paboTa c KapTOYKaMH 3aaHHUIA;

® BBINOJTHEHHUE TECTOBBIX 3aJaHUI.

5.5. MeToabl 00yueHusi U npenogaBanus (Majible rpynimsbi,

AHCKYCCHM,CUTYaIlHOHHBIE3a 1241, PpadoTa B mapax, npe3eHTaluu,Keiic-cTaam u ap) :

30 muH

e OcHOBHas:

o JlonmomHUTENbHAS:

5.6. JIuteparypa

1. bazapbexoBa A. A. XKorapsl maTemaTuka : oKyibIK / A. A. bazapbekora, A. b. bazapbekona. -
Anmarsl : OCIIN, 2023. - 368 6er

2. AxmeroBa A. Y. MaremaTtudeckuii ananus : yaeoHoe mocodue / A. Y. Axmerona, JI. C. Kaparaesa.
- Ammvarter : OCIIN, 2023. - 132 ¢

3. Ammpb6aesa H. K. JKorapsl MaTeMaTrka KypChIHBIH HeTi37epi : oKy Kypansl / H. K. AmmpOaena.
- Anmatel : OCIIHA, 2023. - 304 Oer.

4. ObinkaceiMoBa A., )Kymaryiosa 3. Anre6pa »xoHe aHanm3 6actamanapsl. OKyasiK. M31aTenbcTBO
"Mekten" 2019 11-chinblm.
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5. AobsuikacumoBa A.E., [lloiipia6exoB K./I.. «AnreOpa u Hauana ananuza. YueOHuk s 10 kiacca
O0IIECTBEHHO-TYMaHUTAPHOTO HAIPABJICHUs OOIIe00pa3oBaTeIbHBIX MIKOJI. AMaTel: Mekrer,
2017.

6. Aosuikacumona A.E., [lloiieiaOekoB K. /.. «AnreOpa u Hauana ananu3a. YueOnuk st 11 kmacca
00IIEeCTBEHHO-TYMaHUTAPHOTO HaIpaBlIeHUs 00I1e00pa3oBaTelbHbIX HIKOJI. AnMaTel: Mekrer,
2017.

7. AobuikaceiMoBa A., XymarynoBa 3. AnreOpa W Hadayiia aHainu3a.YdeOHUK..-M3maTenbcTBO
"Mexren" 2019 (pycc) 10- kiacc

8. Kopuesckuit B., KymaryimoBa 3. AunreOpa xoHe aHanu3 Oactamanapbel. Ecenrtep >kuHAFHI.-
WznarensctBo "Mekren" 2019 (xa3) 10-cbinbim.

9. CmupnoB B.A., TyakoB E.A T'eomerpus. Oxynsik M3narensctBo "Mekten" 2018 10-chIHbIMI.

JdomosiHuTEIbHAS:

1. L.II. ProctromoBa, C.T.ProctiomoBa Tpenakep mo martematuke s noarotoku k EHT.
Anmater:2018.

2. PaxumxkanoBa, C. K. Teopus BeposTHOCTEH U MaTemaruuyeckas craTucTuka [Tekct]| : yueOHO-
metoamdeckoe mocodue / C. K. Paxumkanona, /1. C. Kaparaera. - Anmarsl : 9CIIH, 2023. — 188c.

3. A.lll,Anmumos, FO.M.Komnsarun. Anredpa u Hadajga MaremMarndeckoro anaiausa 10-11 k1. YuyeOHuK.
M. Ilpocewanue, 2018.

4. A.C.AranacesH, B.®.byry3os 11,b Kagonnes. 'eomerpust (6a30B0it mpopMITHEIN YPOBEHB).

5. M.IIpoceemienue, 2018.

5.7. Kourpoab (Bompocsl, TecTbl,3aga4u U TA.) 10 Mmun

Kaxue MeTonpl npuMeHSI0TCS AJis peIIeHUS] YpaBHEHHM?

Yro Takoe criocol anredpandeckoro caoxeHus?

UYro Takoe crocod BBeI€HNS HOBOW EPEMEHHOI?

Uro Ha3pIBaeTCA ONpeAeauTeneM?

UTto Ha3bIBAIOTCS TJIABHBIM M BCIIOMOTATEJIbHBIM ONPEAEIUTENIEM B IPUMEHEHUH TTpaBuiIa
Kpamepa?

a) OLICHUBAHHUE Y4al[UXCs

0) 3a/1aHKE HA IOM

ko

3ansaTue Ne 4
5.1. Tema: ®yukuuu u rpadpuku pyaxuuii. OOparHas GyHKIUSA
e KoauuyecTBo yueOHbIX yacoB: 135 Mun
e Buj 3ausitusi (TUn ypoka): KOMOMHUPOBAHHBIH.
5.2. Ilesb 3aHATHSA:.
- oOpa3oBaTe/bHAasl: 1aTh MOHATHE yJYallUMCS O QYHKIIUU, O3HAKOMHTH CO CIIOCOOaMU3alaHus
(GyHKINH, HAYYUTh CTPOUTH IPAUKH.
- BOCHHTAaTeJbHasi: BEIpaOOTaTh HABBIKU aHAIN3A, IOTHYECKOTO MOCTPOSHUSI TOHATHH.
- Pa3BUBAKOUIAS: HAYYUTH YYAIIUXCS BHIETh 3aBHCHMOCTH MEXITY Pa3IHIHBIMUBEITMIYMHAMHU.
e OpranuzannoHHbIi MOMeHT: 10 MuH
a) opranm3anus paboueid 00CTaHOBKHM Ha 3aHITHI
0) ompenesieHue Leel U 3a/1a4 3aHATHS
e AKTya/jM3anusi ONOPHBIX 3HAHUI N0 npoiigeHHoi Teme: 20 MUH
a) IPOBEPUTH YPOBEHb Oa30BBIX 3HAHUH CTYACHTOB
5.3. 3apaum oOyuyeHusl.
e OO0ObsicHeHue HOBOH TeMbl: 40 MUH
Yucnosas pynkuusa. Cnocodsl 3a1aHus PyHKIHMH, NpocTelne npeodpa3oBaHus GyHKINH U
rpagpukoB PyHKIMIL.
Onpenenenue: YnucnoBoit ¢pynkuueit f Ha3pIBaeTCsl COOTBETCTBUE ABYX MHOXecTB D u E,
rneDeR, E€R, npu xoropom kaxnomy aneMeHTy X€D cOOTBETCTBYET €IMHCTBEHHBIN
anemenr f(X) eE.
MuoxectBo D Ha3zwpiBaeTcsi oOnacThio ompenesieHus (QYHKIIMH, a MHOXECTBO E —
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MHOeCTBOM 3HaueHui pynkuun. O6o3nauvarorcs D(f) u E(f).

Jlns 3amanust GyHKIIM HEOOXOMMO U TOCTATOYHO 33]aTh 3aKOH cOOTBeTCTBUS f, 10 KOTOpOMY 15t
KaX0r0 3HAYCHUS apryMeHTa MOYKHO YKa3aTh CIMHCTBEHHOC 3HaueHHe (GYHKIHH U 00JacTh
onpenenenus D(F).

Hanpuwmep: [lana ¢yHkms y=7x*+1. OOnacteio ompeneiacHus QGYHKIUU
ABIISICTCA 00J1aCTh JCHCTBUTEIBHBIX YHCEN, a 00JaCThI0 M3MEHEHUS - TIOJI0KHUTEIbHbIC YUCIIA.
Jnst hyHKIMK

3

= 00JIaCTBIO OTpENEeCHUsT SBIISICTCS BCE JICUCTBUTEIBHBIC YMCIIA, KpOME 4uciaa 5, a
X—-5

00J1aCTh U3BMEHEHHS — JICHCTBUTEILHEIC YHCIIA.

CnocoOkbl 3a1aHns (DYHKITUU:

o DopMyIOHN.

Ecnu 3amaércst MHOXKECTBO JIEHCTBUU C apTyMEHTOM X, [0 KOTOPON MOXHO BBIYUCIHUTD
3HAUYCHUE

(GyHKIIUH, TO TOBOPSAT,uTO (DYyHKIUS 3a7aHa (OPMYIIOi.

e ['paduxom :

X 1 2 3 4 5
(%) 2 4 6 8 10
Omnpenenenue: ['padpuxom dyHKINN f Ha3BIBAIOT MHOXKECTBO BCEX TOUYEK (X,Y)

KOOPJAWHATOW IIJIOCKOCTH, T'JIE

o Tabmumeii:

Pacnipenenenne cOOTBETCTBYIOMMX 3HAYCHUH (DYHKIIMH K 3HAUEHHUSIM apryMEHTa C TTIOMOIIBIO
TaOJIUIIBI Ha3BIBAETCS TAOTUYHBIM CTIOCOOOM 3aaHus (PYHKIIMU. TOT CIOCO0 YacTO MPUMEHSIETCS
B METEPEOJIOTUH.

Hanpumep: Jlana y = f (X) B Buze Tabauip:

X -1 0 1 2 4
(%) 1 0 : L 2
2 2
Haiitu f(0); f(2); f(4)=2

Peurenne £(0)=0- f(1)= ' ;2 f(4)=2.
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MOHOTOHHOCTH, OTPAHUYEHHOCTH, YeTHOCTh H HEYETHOCTh, IEPHOAUYHOCTH PYyHKIIHIA.
Omnpenenenne 1. @ynkius y=f(x) Ha3bIBa€TCS BO3PACTAIOIICH, €CITH IS JIIOOBIX IBYX 3HAUCHHH X1 X2
u3 o0actu onpeaeacHus QYHKIIMUA U3 TOrOYTO X1<x2.cienyert, uto f(X1) < f(X2)

W3 sToro ompeneneHus cienyer, YyTo Juid JIOOBIX JABYX TOYEK rpaduka Bo3pacTaromei (yHKIHH
npaBasi JISKUT BHIIIE JICBOH (pa3syMeeTcsi, IPU TOM YCIOBUH, YTO KOOPAWHATHASI CHCTEMaBhIOMPACTCS
0OBIYHBIM cTIOCO00M: 0Ch OX- TOPU30HTAIBHA, C OTCYETOM CJIeBa HampaBo, a 0cbOy- BepTUKaIbHA,
C OTCueTOM CHU3Y BBepx). Tak, Hanpumep, Ha puc. 1 nzo6paken rpaduk Bo3pacTaroniei (yHKIIUH.
Omnpenenenne 2. Oyuxuus y=f(x) HasbIBaeTCs yOBIBAIOIIEH, €CIIM IS IIOOBIX JBYX 3HAUYEHMH X1X2
u3 o0yacTH onpeaeacHus QYHKIIMUA U3 TOrouTO X1<x2.cienyert, uto f(x1)> f(X2)

Omnpenenenne 3. Kak Bo3pacTaromue, Tak U yObiBaromue, (yHKIIUKA HA3BIBAIOTCS MOHOTOHHBIMH, a
MPOMEKYTKH, B KOTOPHIX (DYHKIIUSI BO3PACTACT HIIU YOBIBACT, - MPOMEKYTKAMH MOHOTOHHOCTH.
Onpenenenne 4. OyHKIUS HA3BIBAIOTCS CTPOTO MOHOTOHHBIMH, €CJIM OHA BO3pacTarolIasl WA
yObIBaro1Iasl.

CymecTByIOT (DYHKIMH, HE TPUHAIISKAIINE HU K OJHOW M3 OINpPENeJIEHHOT0 HaMH BBIIIE Kilacca
dynxmmit. Tak, HanpuMep, GYHKIHS y=X’ He YAOBJIETBOPSET HH OJHOMY M3 BBIIIE YKA3aHHBIX
ornpezeneHuil. OTo, IpUMep TaKk Ha3bIBA€MOW KyCOUHO- MOHOTOHHOM (QyHKIMI. OHa ornpeieneHa Ha
MHOXecTBe R jieiicTBUTENBHBIX Uncel, T. €. D(y)=R. U3 ee rpaduka cuemyer, 4To B HHTEpBae (-
o ; 0) yosiBaromasi, a B uatepsaie (0; +o ) Bo3pacraromiasi.

Paccmotpum  ¢dyHKIIMH, 007acTH oOmpeneneHus: KOTPHIX CHMETPHYHBI OTHOCHTEIBHO Hadaa
KOOD/IMHAT, T.€. BMECTE C MPOU3BOJIBHBIM YHCIIOM X 00J1aCTh OMPEICICHHS COACPIKUT U YUCIO0 (- X).
Ja takux (QyHKIHIA OTIpe/IeIeHbI MOHSTHS YeCHOCTH M HEYETHOCTH.

@ynkiust f Ha3pIBaeTCsl YeTHOM, eciu s J1t00oro X u3 ee obnactu onpeaenenus f(-xX)=f(x).
Oynkius f HeueTHa, eciu s 11000T0 X U3 00nactu onpenencuus f(-x)=-f(x).

Opumep. Dynxmus f(-x)=x* uernas, a ¢ynkuus g(X)=x° HeuerHas. JleliCTBHTENHHO, 06IACT
OTIpeNIeNIeHUs] KAKA0H M3 HUX (9TO BCSI YHMCIIOBAs MpsiMasi) CHMMETPHYHA OTHOCHTEIBHO TOYKH O 1
st Mo60ro0 X asmonHeHs! pacencTBa f(-X)=(-x)*=x*=f(x), g(-x)=(-x)*=-x3=-g(x).

X3 + X
[pumep. DyHKIHS f(x) = ——— deTHas, TaKk ee 00JIacTh OTpe/IeICHuUs

X" =X cummerpuuHa

OTHOCHTEJIbHO Hayasia KOOPIHHAT (OHO COCTOMT M3 Bcex umcen, oonmuuubix ot -1, 0 u 1) u ams
=x2 +(=x) —-x2-x x3+x

Bcex X e D (f) BbImonHeHO paBeHCTBO f(-x) = = =——— =f(x).
-x)® -(=x) x-x3 X3 —x

y = x° TaK Qpynkuus, cebebi: f(—x)=(-x)’ = —x* = — f(x).
2. f(x)=

KYIT Ky, cedebi: f(— x) = =— =
T by =) (-xy¥+1  x*+1
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I'paduk 3T0M PyHKITMH CUMMETPUYECH OTHOCUTEIBHO ocu OV .

Omnpenenenne. Oyukiuio f Ha3pBarOT nepuoauueckoii ¢ meprogom T#0, eciu 1 T000r0 X UX
obmnactu onpezaencuus f 3HaueHus 3Tort GyHkuuu B Toukax X u X+T paBubl, T.¢. f(X+T)=Ff(X).

C nmpumepamMu NEpUOIUYECKUX (HKIMK BBl YK€ 3HAKOMBI. ITocKobKy sin(x+2m)=sin X U coOs
(x+2m)=cos X I TOOOTO NEHCTBUTEILHOTO X, CHHYC U KOCHHYC —TIepHOIuYecKie (pyHKIUU C
nepuofoM 2m. TaHreHC M KOTAHIeHC — MepHOJUYecKHe (YHKIHH C TMEepUoJOM T, TaK Kak
tg(x+m)=tgx u ctg(x+m)=ctg X.

OueBuaHo, uto eciau QyHkuus f — nepuoanyeckas ¢ nepuogom T, To npu m00oM neaoM n#0
grcao NT Toxe nepruo 3Toi GyHKIIH.

Oo0parTHas ¢pynkuus. Ucciaenosanne pyHKInu 1 nocTpoeHue rpaguka.

Onpenenenue. yHKIMIO ¢, KOTOpas B KAKAOH TOUKe X 00J1aCTU 3HaYeHUH 00paTUMON(yHKIIUN
f npunuMaet takoe 3HaueHue Y, uro f(y)=X, Ha3bIBarOT 00paTHO# K QyHKIMH T.

Ipumep 1. Joxaxem, uto ¢ynkmusa f(x)=x3 o6patnuma, n BeBeeM (GOpMyIy, 3aJarOIIYIO
byukuo y=g(X), oopatayo K f.

I[To onpenenenuo oOpaTHON GYHKIMK CHayala HaJo 0Ka3aTh, yTo ypaBHenue f(y)=X mpu
T000M 3HaYCHHH X UMEET eIMHCTBEHHOE perieHue Y. B nanHom ciydae 310 ypaBHEHHE
TaKOBO:

y*=X. OHO HMeeT EIMHCTBEHHOE pelIeHHe Yibr npu go6oM X. Ilostomy dyHkuums
f(x)=x3

oOpatuma 1 oOpaTHOM K Hel sABIseTcs] PyHKIMS g ( Xk

I'paduk pynkunu g, oOpatHoit k pyHkiu f, cummerpuyer rpaguky f oTHOCHTENEHOTIPSIMOM
y=X.

Teopema. Eciu ¢ynxnus f Bo3pactaer (mnm yObIBaeT) Ha mpomexyTtke I, To oHa

' y
&
y g(x)=¥x

FingEx

obpatuma. ObpartHas k f QyHKIMS g, omnpeneneHHas B obiacTu 3HaueHWil f, Taxxke
SIBJISIETCS] BO3pacTaroel (COOTBETCTBEHHO YOBIBAIOIIECH).

5.4.  OcHOBHbIE BONPOCHI TEMBI..

e 3akpenJieHue MPOHAeHHOTr0 MaTepuana: 25 MUH

¢ OTBCTHI Ha BOIIPOCEHI 110 HOBOH TEMC,

® pelleHHe 3ajady;

e paboTa ¢ KapTOYKaMH 3aJlaHHi;

® BBIITOJHCHUEC TCCTOBBIX SaﬂaHHfI.

5.5. MeToabl 00y4eHUs U npenoaaBaHus (MaJjble rpynmnbl,
AUCKYCCHM,CHTYallHOHHBIe3a1a41, pa0oTa B apax, npe3eHTanuu,keiic-craau u ap) 30 mun
e OcHoBHas:
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® Z[OHOJ'IHI/ITGJ'IBHaHZ
5.6. Jlurepatrypa
OcHoBHas:
1. bazapb6ekoBa A. A. JKorapbel MmaTemartuka : oKyibIK / A. A. Ba3zapbekoBa, A. b. bazap6ekona.

- Anmarsl : OCIIH, 2023. - 368 Oer

2. AxmeroBa A. Y. Maremaruyeckuii ananu3 : ydeOHoe mocobue / A. Y. Axmerona, /[. C.
Kaparaesa. - Anmarsl : OCIIH, 2023. - 132 ¢

3. Ammp6aeBa H. K. JKorapel mMaTremMarnka KypChIHBIH Herizaepi : oky Kypamel / H. K.
Ammup6aeBa. - Anmartsl : OCIIH, 2023. - 304 Ger.

4. O6inkaceiMmoBa A., XymarynmoBa 3. AnreOpa >xoHe aHanu3 Oactamanapbl. OKYIBIK.
MznarensctBo "Mekten" 2019 11-cuigblm.

5. AosuikacumoBa A.E., IloiteraOexoB K./I.. «AnreOpa u Havayna ananusa. YueOHuUK mins 10
KJ1acca OOIIEeCTBEHHO-TYMAHUTAPHOTO HaIpaBjeHUs! 0011e00pa30BaTEeIbHbBIX IIKOI. AJTMATHI:
Mexkrern, 2017.

6. AobuikacumoBa A.E., IlloiibiaOekoB K. JI.. «AnreOpa u Hadana aHanuza. Y4ueOHWK maisa 11
KJ1acca OOIIECTBEHHO-TYMaHUTAPHOTO HAMpaBJeHUs 0011e00pa30BaTeNbHBIX MIKOI. AJIMATHI:
Mekren, 2017.

7. AobuikaceiMoBa A., XXymarynoBa 3. AnreOpa v Havana aHaiusa.YdeOHUK..-M31aTenbcTBO
"Mexkren" 2019 (pycc) 10- kiacc

8. Kopuesckuii B., XXymarynosa 3. Anrebpa xoHe aHanu3 Oactamanapbl. EcenTep >KMHAFBI.-
NznarensctBo "Mekren" 2019 (ka3) 10-chiHbI.

9. CmupnoB B.A., Tyskos E.A T'eomerpus. Oxynsik M3narenscTBo "Mekren" 2018 10-ChIHBII.

JdomosiHnTEIBHAS:

1. I.I1. ProctiomoBa, C.T.ProctiomoBa Tpenaxep mo maremaruke ans noarorosku k EHT.
Anmater:2018.

2. PaxumxkanoBa, C. K. Teopus BeposTHOCTEl 1 MaTeMaTH4eckasi cratuctuka [ Texct] : yaeOHo-
Meroandeckoe mocodue / C. K. Paxumxkanosa, JI. C. Kaparaesa. - Anmarst : OCIIHN, 2023. —
188c.

3. A.ll,LAmumoB, FKO.M.Konsrun. AnreOpa u Havanma MaremaTudeckoro ananmmza 10-11 ki
VYuebuuk. M. [Ipocemanue, 2018.

4. A.C.Artanacess, B.®.byry3os LI,b Kagonues. I'eomeTrpust (6a30B0i mpopuIiTHBINA YPOBEHbD).

M.IIpocsemenue, 2018.

5.7. Kourpoab (Bonmpocsl, TecTbl,3a1a4un U TA4.) 10 Mmun

NoOo O WM

UYro HazpIBaeTcs uncioBoi ¢pyHkuueit? Kak o6o3navaeTcs yncnoBas GyHKIus?
UYro Ha3bIBaeTCs 00JACThIO ONpeAeieHus QyHKINUN?

Yro sBnsteTcs rpadukoM GyHKIHH Y=X>?

Uro Ha3wiBaeTcs 0OpaTHON (yHKIHEH?

Kaxkue criocoOb1 3amanust GyHKIIUMA BBl 3HaETE?

UYro Ha3bIBaeTcs Bo3pacTtatouiei pynkuuei? YosiBatomein? Yernoi? HeuetHoii?
. Uro Ha3bIBaeTcs QYyHKIUEH C MPOMENKYTKAMH MOHOTOHHOCTHU?

a) OLICHUBAHUE YUYaLIUXCA
0) 3a/1aHKE HA TOM



ONTUSTIK-QAZAGSTAN ol SOUTH KAZAKHSTAN

MEDISINA [SKMA| MEDICAL
AKADEMIASY als, ACADEMY
«OHTYCTiK KasakcTaH MeavuuHa akageMusicol» AK AO «HOxHo-KaszaxcTaHcKas MeQUUMHCKAS akaneMus»
Kadenpa o01ieo6pa3zoBaTeabHbIX IUCIUIUINH 044-73/11-114
Metoandeckne peKOMEHIANN Crp. 1 u3 112

3ansaTue Ne 5
5.1. Tema: Teopema o mpenenax.
e KoaudecTBo yueOHbIX 4acoB: 135 MuH
e Bua3ansitusi (Tun ypoka): KOMOMHUPOBAHHBIH.
5.2. llean 3aHATHS:.
- oOpa3oBaTeJibHAA: aTh yYallUMCs ONpEeACIICHHE HEMPEPbIBHON (QYHKIIUU B
TOYKE HAIPOMEXKYTKE.
- BOCHHTATEJbHAS: BRIPAOOTATh y YUAIINXCS HABBIKK CAMOCTOSTEIHHON PaOOTEHI.
- pa3BUBAOUIAS: HAYYUTHh YYaIIUXCA JI€1aTh aHAJIU3bl U BBIBOBI IPH U3yYECHUHN
MIPOLIECCOBHETIPEPHIBHOCTH (PYHKIIMH B TOYKH.
e  Opranm3anuoHHbIii MOMeHT: 10 MuH
a) opranm3anus padoueid 00CTaHOBKHU Ha
3aHATHI0) ONIpeIeTICHHE LIeIeH U 3a1aq
3aHATUA
e AKTyaJu3auusi ONOPHBIX 3HAHMI 0 NpoiiieHHoi Teme: 20 MuH
a) MPOBEPUTH YPOBEHBb OA30BBIX 3HAHUH CTYJEHTOB
5.3. 3agaun o0yyeHusl.
e OO0ObsicHeHue HOBOI TeMbl: 40 MUH

HenpepbIBHOCTH QYHKIUHM B TOYKE U HA IPOMEKYTKE.
Omnpenenenue 1.Oynknus f(X) Ha3piBaeTcss HENpPEpbIBHOW B TOYKE X=a, €CIU Ipelel
(GYHKIIUY NIpU X—>a paBeH 3HAYCHUIO PYHKLINU IpU X=a, T.€. lim f(x)= f(a).
a

X—>

Onpenenenune 2. Ecnu ycinoBue HEMPepbIBHOCTH (DYHKIIMU B TOYKE X=a HAPYIICHO, TO TAaKYIO
TOUKY Ha3bIBalOT TOYKOM pa3phiBa (QyHKIIHH.

Jlii aneMeHTapHbIX (QYHKUIUN CIpaBEUIMBbI CIEAYIONINE TOT0XKEHHUS:

1. o6nacTb HEMPEPHIBHOCTH IEMEHTAPHON (YHKIIMU COBIA/IAET C €€ 00IacThIO ONpeeIeHus,
T.€.2JIeMEHTapHas (PyHKIUsS HEIIPEepbIBHA BO BCEH 001aCTH ONpeeIeHH S,

2. >neMeHTapHas (QYHKIHMS MOXKET UMETh pa3pbIB TOJIBKO B OTAEIBHBIX TOUKAX KaKOro-1100
MIPOMEXKYTKA, HO HE BO BCEX €r0 TOYKax;

3. anemMeHTapHas GyHKIHS MOXKET UMETh pa3pbIB TOJIBKO B TOM TOUKE, B KOTOPOI OHa He
OIIpeJieIeHa.

Onpenenenne 3. OyHKIUS HA3bIBACTCSI HEMIPEPHIBHOM B MMPOMEXKYTKE, €CITH OHA HETTPEPHIBHABO
BCEX TOYKAX 3TOr0 MPOMEKYTKA.

[Tpumep 1. MccnenoBath Ha HEMIPEPHIBHOCTH QYHKINIO Y=3X B TOUKE X=2.

Pemenue: [lannast GyHKIHMS onpejeieHa Ha BCed 4YHMCIOBOM ocH, T.e. D(y)=]-oo;+oo].
OOnacTe HENPEepPBIBHOCTU COBNAAaeT ¢ 00nacTeio ee ompeneneHus. Mcrnonszyem
OIIpEICIIEHUE

HEMPEPBIBHOCTH! lim3x=3-2=6, lim3x= f(2), cnenoBaTenbHO (QyHKIHUS
x—2 B
T.€.
TOYKE X=2. x—>2 HETIPEphIBHA

Ipumep 2. ccneoBarh Ha HEMPEPHIBHOCTD QYHKIMIO Y=X?-2 TIpH X=3.
lim(x*-2)=32-2=7, f(3)=32-2=7= f(3)=Ilim(x*-2), cienoBarenbHO, HyHKIHS

x—3 x—3

HEMpepbIBHA B TOUKE X=3.

TeopeMbl 0 mpeaeax.
Teopema o enurcTBeHHOCTH Tpenena. Eciau ¢pyuknus f(X) umeer mpeaen npu X,CTpeMsImeMcs K a,
TO ATOT MPEAEII €AUHCTBEHHBIMN.
Teopema 1. Ecnu cymectBytor npenensl Gynkmmid f(X) u ¢@(X), To cymecTByeTr Takxke U
npejes uX CyMMBI, paBHBIN cymMe nipenenoB ¢pyHkuuit f(x) u o(X).
lim [ f(x) +@(x)] = lim f (x) +lim ¢ (x)
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X—a X—a X—a

Teopema 2. Ecinu cymectByror npenensl ¢yukumii f(X) u @(X), To cyiiecTByeT Takxke u
Ipe/esT UX MPOU3BEICHUS, PaBHbIH MPOU3BecHNUIO, TpeaeaoB ¢pyukuuid f(X) u ¢(X).
lim [ f (x)-@ ()] = lim f (x)-lim ¢ (x)
Teopema 3. Ecnu cymectBytor npexaensl Gyakimid f(X) u ¢(X), To cymecTByeT Takxke U
npeies uX 4YacTHOTO, paBHBIN yacTHOMY npenenoB GyHkuui f(x) u ¢(X).
00T lim f(x)
lim| |="2¢ ,rae limoe(x)=0.
o g(x) ] M oe(x) x—>a

X—>a

Cnenctaue 1. lim[k- f (x)]=k-lim f (x)

X—a X—>a

CrnenctBue 2. ecnu N-HaTypaibHOE YKcio, To lim x" = a", lim W %/E

X—>a X—>a

[TpuMepsl penicHus 3a1au:
L. tim (4x?) = 41im x? =ft1im ¥ * = 4
x—>1 x—>1 x—>1

2. 1im (6x? —5x +3) = lim 6x? — lim 5x + lim 3= 61im x? ~5lim x+3=24-10 +3=17

X—>X X—> 2 x—2 X—2 x—4

X B vc_s B r 172
Y3 x x
3 3 3
D
Mmcanmzl.lim(l+—] _I|m|1+—| = lim |1+—| =1 lim |1+—| =g
X—> 0 X xawt 3J X—> 00 XJ X—> 0 XJ
X 3
4-1 -1
) w7 oyl T 1) 1
Ilm[ j = i (x j = lim [l+—j = I|m(1+—j —et==
1 X—> 00 1+x X—> 0 X X—> 0 X X—> 0 X e
| 512, i E 17
L L LY
fim (L 2x)s = im| 14— | = dm |10 | | <[ fim 1| | —e®
x—0 XAOL 1 J i_}w L 1 J 1_>OOL 1 J
2x 2 2x 2 2x
2. L . L .
3 5 1
32 +5x+1 . T, T2 3
| 5 = lim =—=3,
X—> 00 X _2 X—>00 2 1
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5.4. OcHOBHBIE BONIPOCHI TEMBI..

e 3akperuieHue NMPOHAEHHOI0 MaTepuaia: 25 MUH

e OTBETHI Ha BOMPOCHI 110 HOBOH TEME;

® pellIeHHE 3a/1aY;

paboTa ¢ KapTOYKaMu 3aJJaHul;

® BBHINOJHEHHE TECTOBBIX 3aJaHUM.

5.5. MeToanbl 00y4yeHus U NipenogaBanus (MaJjble rpynibl,

AUCKYCCHUM,CUTYAllMOHHBIE32/1a4H, pa0d0Ta B apax, npe3eHTaluu,Keiic-CTaau u ap)

30 muH

e OcHoBHas:

o JlononmHuTeNbHAS:

5.6. Jluteparypa

OcHoBHas:

1. bazapbekoBa A. A. XKorapel maremaruka : oKynbIK / A. A. Ba3apbekosa, A. b. bazapOekosa. -
Anmartel : OCIIHN, 2023. - 368 Ger

2. AxmeroBa A. Y. Marematndeckuit anams : yaeoHoe mocooue / A. Y. Axmerona, /]. C. Kaparaega.
- Anmarterl : OCIIN, 2023. - 132 ¢

3. Ammpb6aeBa H. K. YKorapel MaTemaTika KypChIHBIH HeTi3epi : oKy Kypansl / H. K. Ammup0Oaesa.
- Anmartel : OCIIN, 2023. - 304 Oer.

4. Oo6inkaceiMoBa A., XKymaryiiosa 3. Anre6pa »oHe aHanu3 6actamanapsl. OKyibIK. M3aaTenscTBo
"Mexkten" 2019 11-cpinbIm.

5. Ao6suikacumoBa A.E., [lloiisiaOekoB K. /I.. «AnreOpa u Hauana ananuza. YueOHuk i 10 kimacca
00IIECTBEHHO-TYMaHUTAPHOTO HaIpaBJIeHUs OOIIe00pa3oBaTeNbHBIX MIKOJI. AnmMaThl: Mekrer,
2017.

6. AopuikacumoBa A.E., [lloiisiOexoB K./I.. «Anrebpa n Havana aHanuza. YueOHnuk aius 11 knacca
00IIECTBEHHO-TYMaHUTAPHOTO HaIpaBJIeHUs OOIIe00pa3oBaTeNbHBIX MIKOJI. AnMaThl: Mekre,
2017.

7. AOpuikaceiMoBa A., XKymarynoBa 3. Anrebpa M Havajna aHanusa.YudeOHHK..-M31aTenbcTBO
"Mexkten" 2019 (pycc) 10- kmace

8. Kopuesckmii B., KymaryioBa 3. AnreOpa jxoHe aHanu3 Oactamayapel. EcenTep >KHHAFBL-
UznatenscrBo "Mexkren" 2019 (ka3) 10-ceinbI.

9. CmupnoB B.A., Tysakos E.A T'eomerpus. Okynsik M3garenscTBo "Mekten" 2018 10-ChIHBIIIL.

JlomosHuTeNBHAS:

1. N.II. ProctromoBa, C.T.ProctiomoBa Tpenaxkep mo maremarwke s moarotoBku k EHT.
Anmarter:2018.

2. Paxumxanosa, C. K. Teopust BeposaTHOCTell 1 MaTemaTuyeckasi cTaTUCTUKA [Tekcrt] : yueOHo-
meTtoaudeckoe mocobue / C. K. Paxumkanona, J[. C. Kaparaea. - Anmarsr : 3CIIH, 2023. — 188c.

3. A.II,Amumos, FO.M .Konsrun. AnreOpa v Hadana Mmatremarndeckoro aHanmsa 10-11 ki, YueOHuk.
M. Ilpocemanue, 2018.

4. A.C.ArtanacesH, B.®.byty3oB LI,b Kagonues. ['eomerpust (6a30B0# mpouiIHbIi YpOBEHbD).
M.IIpocsemenue, 2018.

5.7. KontpoJas (Bonmpocsl, TecTbl,3a1a4u u 74.) 10 Mun

1. Yro HazbIBaeTCs TOUKON pa3pbiBa PyHKIUU?

2. YUTo Ha3bIBAaETCSA HEMPEPHIBHOCTHIO (PYHKITUHN HA IPOMEXKYTKE?

3. DnemeHTapHas (YHKLIHS MOXKET JIU OBITh HEMPEPHIBHOW B 0OJIACTH ompeiencHus GyHKIUNA?
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a) OIICHUBAHUE yUYaIIUXCS
0) 3agaHue Ha JIOM

3anstue Ne 6
5.1. Tema: [loka3atenbHast QpyHKIIHSL.
¢ KostnuecTBo yueOHbIX YyacoB: 135 Mmun
e Buj 3ansaTHs (THII YPOKA): KOMOMHHPOBAHHBIN.
52. lleab 3aHATHA:.
- o0pa3oBaTe/ibHasi: O0OBSICHEHUTh OCHOBHBIE CBOMCTBA MOKa3aTesiel CTeNeHEeH,
MOCTPOCHHUETIOKA3aTeNIbHON (PYHKIIMH, €€ CBOWCTB M TpadukKa.
- BOCIINTATEJbHAA. BbIPA0aThIBATh y y4yalllUXCsl TAKUE KauecTBa, KaK aKKypaTHOCTb U
yMeHHue TOOMBATHCS OMPEICICHHBIX PE3yJIbTaTOB COOCTBEHHBIM TPYIOM.

- Pa3BHBAIOIIAsI: HAYYNUTh NMPUMEHSTH CBOWCTBA W HAXOIUTHh I'pauK MOKa3aTeIbHOMN
byHKINH.
e Opranu3anuoHHbIif MoMeHT: 10 MuH
a) opra"u3anus padodeid 00CTAaHOBKU Ha
3aHATUIO) orpesiesieHne eiel u 3a1aqd
3aHATUS
e AKTyaJIu3auusi ONOPHBIX 3HAHMI N0 npoiiieHHoi Teme: 20 MuH
a) IPOBEpUTh YPOBEHb Oa30BbIX 3HAHUM CTYAECHTOB
5.3. 3agaum o0yyeHuUs.
¢ O0bsicHeHne HOBOI Tembl: 40 MUH

IlokazaTenbHast pyHKIUSA, ee CBOHCTBA M rPpapUKH.
Crenennas ¢pynknms y=Xx", rae N — moboe AeHCTBUTEIBHOE YUCIIO.
1) ipu N=2 TIONY4YUM KBaJpaTHYIO QYHKIMIO y=X°, ee rpaduKoM sBjIsieTcs mapaboia.
CBoiicTa GyHKIMH y=X7: v
1) obnacts onpenenenus D(y) eR y=x
2) x? =(-x)? - ueTHas \
3) x2> 0, 3HAYUT OTpaHUYEHA CHU3Y '~:
4) x€[0;0) - Bo3pactaet, Xe(-0; 0] - yObIBaeT 0

2) pu n=3 nony4uM GYHKIHIO Y=X°, ee TpapuKOM ABIAETCI KyOndeckas
napa6ona.CBoiicTa QyHKIEH Y=X°: A
1) obmnacte onpenenenus D(y)eR ¥ y=x
2) x% =(-x)® - HeuerHas
3) xe(-o0; +0) - BozpacTaer
Crenennast pyHKIUst y=x" B Cllydae, KOTJa N - YETHOE YHCIIO, 0 b
obnagaeT TeMH ke CBOHCTBaMH, uTo M (yHKIHMS Y=X%, a B
ciydae, Korjan — He4eTHOE YMCII0, TEMH Ke CBOHCTBAMH, UTO U

dynxmms y=x°.

Iloka3aTenbHasi pyHKIMsI y=a*, TI€ OCHOBAHHE CTEMEHU a — JIAHHOE TOJIOKUTEIbHOE
YKCIJIO, HE PaBHOE €IMHMIIE, a MOKa3aTeIb CTENEHU X — IMEPEMEHHAasl BEIMYMHA, KOTOpas
MOKET MPUHUMATH JIFOObIE AeHUCTBUTENbHBIC 3HAUCHHS. a-0, a>0. y
CBoiicTBa Moka3aTeabHON (QyHKIIUU: ¥
1) obsacTh onpeneneHus

D(y)eR2) E(y) € (0; ) o
3) byHKIHS HU YCTHAS, HA HEUCTHAsS

4) nipu a>1- Bo3pacraer, npu a<l- yObIBacT Ry
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5) rpaduk npoxoauT uepes Touky (0;1), T.x. 1=a’.

5
[ ]
[ ]
[ ]

5

4. OcHoOBHbIE BONIPOCHI TEMBI..

3akpernieHue NPOHIeHHOr0 MaTepuaia: 25 MuH
OTBETHI HA BOIPOCHI I10 HOBOW TEME;

peleHue 3a1ay;

paboTa ¢ KapTOuKaMu 3aJIaHui;

BBITIOJTHEHUE TCCTOBBIX SaHaHHfI.

5. MeToabl 00yUeHUs U npenogaBanus (Majble rPynnbl,

AUCKYCCUM,CUTYyallMOHHBbIE3a/1a4H, Pa0d0oTa B mapax, npe3eHTalumn,Keiic-cTajau u ap)
30 Mmun

e OcHoBHas:
e JlonomHUTEIbHAS

5.6. Jlutepartypa

OcHoBHAaA:

1.

bazapoexoBa A. A. JKorapbel MmaTemaTnka : OKynbIK / A. A. ba3zapoekosa, A. b. ba3apOekona. -
Anmartel : OCIIHN, 2023. - 368 Ger

2. AxmeroBa A. Y. Marematndeckuit anams : yaeoHoe mocooue / A. Y. Axmerona, /[. C. Kaparaega.
- Anmarter : OCIIN, 2023.- 132 ¢

3. Ammp06aeBa H. K. JKorapsl MmaTemaTnka KypchIHbIH Herizzaepi : oKy Kypansl / H. K. Ammp6aesa.
- Anmater : OCIIH, 2023. - 304 Ger.

4. ObinkacsiMoBa A., XKymarynosa 3. Anredpa xoHe aHanu3 6actamanapsl. OKynbIK. M31arenscTBo
"Mekren" 2019 11-cbinbI.

5. Ao6suikacumoBa A.E., [llotisiaOekoB K. /I.. «AnreOpa u Hauana ananuza. YueOHuk i 10 kinacca
00IIeCTBEHHO-TYMaHUTAPHOTO HAIpaBlIeHUs] 00IIe00pa30oBaTeNbHBIX IKOJI. AMarbl: MekTer,
2017.

6. Aosuikacumona A.E., oiteiOexoB K. JI.. «AnreOpa u Havaiia aHanmm3a. YaeOHuk ais 11 kimacca
00I11eCTBEHHO-TYMaHUTApHOTO HarpaBlieHUs] 00I11e00pa3oBaTeNbHbIX IKOJI. AnMarel: Mekrer,
2017.

7. AObuikaceiMoBa A., XKymarynoa 3. Anrebpa M Hayana aHanusa.YdeOHUK..-M31aTenbcTBO
"Mexkren" 2019 (pycc) 10- knace

8. Kopuesckuii B., XKymarynoBa 3. AunreOpa sxoHe aHanu3 Oactamanapbsl. Ecenrtep >KHHaFbl.-
WznatenberBo "Mekren" 2019 (ka3) 10-chiHbI.

9. Cmupnos B.A., TyskoB E.A T'eomerpust. Oxynbik U3znarensctBo "Mekten” 2018 10-chiHbI.

JlomosHuTenbHas:

1. U.II. ProctiomoBa, C.T.ProctiomoBa Tpenaxep mo marematuke uisi moxarotoBku k EHT.
Anmats1:2018.

2. PaxumkanoBa, C. K. Teopus BeposSTHOCTEH M MaTemMarWdeckas craTucThka [Tekct] : yueOHO-
metoandeckoe mocodue / C. K. Paxumrkanosa, JI. C. Kaparaea. - Anmmarst : OCIIHN, 2023. — 188c.

3. A.lll,Amamos, FO.M.Konsrun. Anrebpa u Havyana maremarrndeckoro ananuza 10-11 k1. Y4yeOHuk.
M. Ilpocemanue, 2018.

4. A.C.AtanacesH, B.®.byty3os I,b Kanonnes. ['eomerpus (6a30B0ii mpoQIIHEIN YPOBEHB).

M.IIpocsemenue, 2018.
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5.7. KoHTpOJBb (BONPOCHI, TeCThI,3a1auu ¥ TA.) 10 Mun

1. Yro Ha3bIBaeTCs MOKa3aTeIbHON QYHKIIUCH?

2. Kak onpezensercs mokazaTeybHas QyHKIUA?

3. HazoBuTte cBOMCTBA MMOKA3aTEIbHBIX (PYHKIIHIA?

4. byner v cCMMMETPUYHBIM rpaduk MokazaTenbHON QyHKIUN?
a) OLICHUBAHUE Y4aILUXCSI

0) 3a/1aHKE HA IOM

3anstue Ne 7
5.1. Tema: Jlorapudpmuueckas GyHKIHUA.
¢ KosiuuecTBO yueOHbIX YyacoB: 135 Mmun
¢ Buj 3ansaTus (TN yPoKa): KOMOMHUPOBAHHBIM.
5.2. Ileab 3aHsATHSA:.
- o0pa3oBaTeJibHAA: 1aTh MOHATHE O JECATHUYHBIX U HaATYpaJbHbBIX
norapudmax,jorapupMuuecKux QyHKIHIX, CBOHCTBAX U TpaduKe JorapuMUIecKux QyHKIHIIA.
- BOCIIUTATEJbHASA. BbIpAa0aThIBaTh y YYaIMXCs TaKuMe KayecTBa, KaK AaKKypaTHOCTb M yMEHHE
NO0OUBATHCS ONPEAEIEHHBIX PE3YIbTaTOB COOCTBEHHBIM TPYAOM.
- pa3BHBAIOILANA: Hay4uTh  HUCClIeloBaThb rpaduK U HCIOJIb30BaTh
cBoMcTBasIOTapu(HMUIECKON (PYHKITHH.
e OpranuzanuoHHblii Mmoment: 10 Mmun
a) opranu3zanus paboudeit 00CTaHOBKH Ha 3aHATHIIO)
OmnpeeNIeHUE LeNer U 3a7a4 3aHATHS
e AKTya/IM3alusl ONIOPHBIX 3HAHMII N0 npoiiieHHoi Teme: 20 MuH
a) MPOBEPUTH YPOBEHBb OA30BBIX 3HAHUH CTYJEHTOB
5.3. 3agauu o0yuyeHus.
¢ O0bsicHeHne HOBOI TemMbl: 40 MUH
JlecATHYHBIEC M HATYPAJIbHbIE JJOrapu MBI,
Onpenenenue: gorapumMoM YuCiIa MO JAHHOMY OCHOBAaHHMIO HA3bIBAETCS MOKA3aTelb CTENEHHU, B
KOTOPYIO HaJI0 BO3BECTH OCHOBAHUE, YTOOBI MOJIYYUTh 3a/JaHHOE (JIOrapu(pMHUpPyEeMOe) YHUCIIO.
O6o3nayenue norapudma:
gucno.log N = X, rae a — ocHoBanue norapupma, N — 3amanHoeld3 onpenenenus sorapupma MOKHO
3amucaTh MmokasarelibHoe ypaBHeHnue: a*=N.
Jlorapudpmuyeckas pyHKuus, ee CBOHCTBA U rpaguKu
Jlorapupmuueckas Gyukims Y=l0gax (XeR+, a€]0;1[U]1;+00]) siBsieTcss 0OpaTHOM 1O OTHOLICHUIO
K 1nokasarenbHoil y=a*. [loaromy ux rpaduku cumMmmerpuunbl oTHocutenabHO [ u 111 koopauHaTHBRIX
yTJIOB.

Caoiictea Qpynxmun:1)
D(y):R+
2) E(y)=R
3) Lo0gal=0; logaa=1
4) 10;+oo[ - Bo3pacraer, eciau a>1
5) morapudMbI YKCes, MEHBIITHX €IWHHIIbI, IOJIOKUTEIbHBI, a JIoTapu(-MbI YHCEI,
OOJIBIINX S TUHHUIIBI, OTPHIIATECIIHHBI.
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A

L

y=log,x

y y=a" y
1 __v=logax \ /
__/

AR, 0

/ =log/2x

CpoiicTBa Jlorapu¢moB:
. OTpunarenbHbIe YUCIa U HYJIb HE UMEIOT JIOTapU(PMOB.
2. ITpu mo6om ocHoBanuu a(a>0, a#1) morapudm eTUHUIBI PABCH HYIIIO.

-

3. Jlorapudm uncna, paBHOrO OCHOBAHHIO, BCET/Ia €CTh €IUHUIIA.
log,, x = lg X - ecatuunbiit norapudm; log, x = In X - HaTypaNbHBII JToraprdM.
Teopemsl 0 Jiorapudmax npousBeieHUsi, YACTHOT0, CTENIEHU U KOPHS:
1. log,(N;-N,)=1log,N,+log,N,
(N, )
2.

log.| — I =1log. N, —log. N
ga\NZ) ga 1 ga 2

3. log,N™ =mlog N

log ., N 1
4. log, VN = 2.7 ——— = —log,N
m m
OcHoBHBbIE cBOMicTBa Jorapugma.
I[Tpu mr060om a>0, b>0, a#1u MrOOBIX TONOKHUTETBHBIX X U Y BBIIOJIHEHBI PABCHCTBA..
1. log,1=0
2. log,a=1
3. log a(xy): log x+log y
X
4. log, —=199 x+log,y
y
5. log, x? = plog , x

1
6. log,, x= —log _x
p

7. log x= ! ,log , _log, x

é log a @, log a

X

Ipumepsr: IlponorapudMupoBaTh BHIpAKECHUS:
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ab
a) X=__. C3

Pemrenue: log x = log( ab) —log(c®) = log a + log b — 3log c.

2
6) x = |3a5b.
¢ 1 (3a%) 1 1

Pemenue: log x = —log| —— | = —[Iog (3a2b)— Iog(cs)] = _log( 3a%b) —
2 ¢ ) 2 2

1 1 5 1 1 5
— “log(c®) = ~(log 3+ 2loga+logh)-"logc="log3+loga+ _logh- "logc.
2 2 2 2 2 2

_a’(a+by
 (a-h2cd

B) X . Pemenne: log x = log [az(a + b)3]— log [(a - b)2c3]: log a2 +

+log(a+b)® —log(a-b)?—log c® = 2log a + 3log(a + b) — 2log(a —b) — 3log c.
[Mpumepsl: 1) 3amucaTh ¢ MOMOIIBIO 3HaKa Jorapudma CleTyole paBeHCTBA:
1

2) 5 =25=2=l0g ;25;  6) 8'=-— ») 1001 1) 7"=343=log 343=3; )
7
1072 = 0,01;
2) 3amucathb Oe3 3HaKa Jorapudma cieayole paBeHCTBa:
1
a) log,, 1000 = 3 = 10° =1000 ; B)log 4= E;
16
6) log,, 0,001 = —3; log — = 2
) logy, 0,001 = -3; r) 0g o= 2

3) Haiitu torapr)Mbl JaHHBIX YUCEL:
a) log,16 = 2*=16=2"=2"=x=4  0) logs36; B) logs1;

1
r) log 5 125; 1) log , | 27, e) logs—.
3 81
4) OnpeaenauTh X M0 3aaHHBIM YCIOBUSM:
1
) log X=-3=2>43%=x=x=_;
) log, ”
1 3 1 3 A 1
6)log,—=—=>-=2"=x?= x¥*= xX=2"=x*=2%=x=_.
8 4

5.4. OcHOBHBIE BONIPOCHI TEMBI..

e 3akpenJieHue NPOHAeHHOTr0 MaTepuana: 25 MUH
OTBCTHI HA BOIIPOCHI 11O HOBOH TEMC,

peleHue 3ajay;

paboTa ¢ KapTOYKaMH 3aJJaHHii;

BBINOJIHEHUE TECTOBBIX 3aJJaHUH.
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5.5. MeToabl 00y4yeHHs U MpenogaBaHusi (Majble rpynmsbl,
AUCKYCCUM,CUTYallMOHHBbIE32/1a4H, Pad0Ta B apax, npe3eHTalumn,Keiic-cTaau u ap)
30 mun

OcHoBHas::
JomnonaurenpHas

5.6. Jlurepartypa
OcHoBHas:

1.

bazap6ekoBa A. A. Xorapsl MmaTemaTnKka : OKyJIbIK / A. A. bazapoekosa, A. b. bazap6ekona. -
Anmartsl : OCIIN, 2023. - 368 Ger

2. AxmeroBa A. Y. Marematudeckuii aHanu3 : ydeOHoe mocobme / A. Y. Axmeroma, /1. C.
Kaparaesa. - Anmarel : OCIIH, 2023. - 132 ¢

3. Ammp6aesa H. K. JXXorapsl MaTemaTHKa KypchIHBIH HeTi3/epi : oKy Kypainbl / H. K. Ammp6aesa.
- Anmater : OCIIH, 2023. - 304 Oer.

4. O6inkaceiMmoBa A., XKymarynoBa 3. Aunrebpa sxoHe aHanu3 Oactamanapbl. OKYJBIK.
MznarensctBo "Mekrten" 2019 11-cuigplm.

5. Aosuikacumona A.E., oiieiOekoB K. /.. «Anredpa n Hagana ananm3a. YueOnuk s 10 kiacca
O0IIECTBEHHO-TYMaHUTAPHOTO HAMpPaBIeHUS 00Ie00pa30BaTeIbHBIX MIKOJI. AMaThl: MeKTer,
2017.

6. AobuikacumoBa A.E., [llotipiaOekoB K. /I.. «Anre6pa u Hauana aHaim3a. Y4ueOnuk s 11 kinacca
00IIeCTBEHHO-TYMaHUTAPHOTO HaMpaBlIeHUs 0011e00pa3oBaTeIbHBIX MIKONI. AMaThl: MeKTer,
2017.

7. AobuikaceiMoBa A., XymarynoBa 3. Anrebpa um Hauana aHainuza.YueOHUK..-M3narenbcTBo
"Mexren" 2019 (pycc) 10- kiacc

8. Kopuesckuii B., XXymarynoBa 3. Anrebpa »xoHe aHanu3 Oactamanapbl. Ecentep XUHArbI.-
W3narensctBo "Mekren" 2019 (xa3) 10-cbibim.

9. CmupnoB B.A., Tyskos E.A T'eomerpus. Oxynsik M3narenscTBo "Mekren" 2018 10-ChIHBII.

JdomostHuTANIbHAS

1. L.I1. ProctiomoBa, C.T.ProctiomoBa Tpenaxep mo marematuke st moarotoBku k EHT.
Anmater:2018.

2. PaxumkanoBa, C. K. Teopust BeposiTHOCTEH 1 MareMaTHueckas cratuctika [Tekcr] : ydeOHO-
Meroamdeckoe mocooue / C. K. Paxumxanona, J[. C. KaparaeBa. - Anmarsr : OCIIU, 2023. —
188c.

3. A.llLAmumos, FO.M.Komsirun. Anrebpa u Hauvanma mareMmarudeckoro aHammsa 10-11 ki
VYuebuuk. M. [Ipocemanue, 2018.

4. A.C.Artanacess, B.®.byry3oB LI,b Kanonues. I'eomeTpust (6a30B0oi mpopuiIHbINA YPOBEHBD).

M.IIpocsemenue, 2018.

5.7. KouTpoJb (BONpockl, TeCThl,3a1a44 U TA.) 10 MuH

1.
2.
3.
4.

Uro Takoe jgorapupm?

Urto Ha3pIBaeTCS paBEHCTBOM Jiorapudma?
Uro Ha3bIBaeTCA AECSITHUYHBIM Jorapudm?
Urto Ha3pIBaeTCs HATYPATBHBIM JIoTapupM?

KakoBbl OCHOBHBIE CBOMCTBA JIoTapudma
a) OLICHUBAHUE yUaITuXCs
0) 3a1aHKE HA JIOM
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3ansaTue Ne 8
5.1. Tema: Jlorapudmuyeckue U MoKazaTesibHbIe YPABHEHUS U CUCTEMBI yPaBHEHUH.
e KoauuyecTBo yueOHbIX yacoB: 135 Mun
e Buja 3ausiTusi (TUn ypoka): KOMOMHUPOBAHHBIH.
5.2. lleab 3aHsATHSA:.
o0pa3oBaTe/bHAsA: 1aTh IOHSATHE 0 JECATUYHBIX H HATypaJIbHBIX
norapudmax, JorapupMuIecKux GyHKIUIX, CBONCTBAX U rpaduke JorapupMUIecKux HyHKIIH.
- BOCHUTATeJbHAsl: BbIPa0ATHIBATh y ydYalIUMXCAd TaKWe KadecTBa, KaK aKKypaTHOCTb M YMEHHUE
NOOUBATHCS ONPEACIEHHBIX PE3YyIbTaTOB COOCTBEHHBIM TPYAOM.
- pa3sBHBaIOLIAsi: HAYYUTh uccienoBatb Trpaduk u UCIIOJIb30BaTh CBOMCTBA
norapupMUIEcKoOr QyHKITHH.
e OpranuzannoHHbIii MOMeHT: 10 MuH
a) opranu3anus paboueir 00CTaHOBKHU Ha 3aHITHI
0) onpezeneHue menei 1 3a1a4 3aHATHS
e AKTya/ju3anus ONOPHBIX 3HAHUI N0 npoiigeHHoi Teme: 20 MuH
a) MPOBEPUTH YPOBEHBb OA30BBIX 3HAHUH CTYJEHTOB
5.3. 3agaum o0yueHusl.
e O0ObsicHeHHe HOBOIi TeMbl: 40 MUH
Pemenne npocteidmmx 1 CBOAAIIUXCA K HUM JIOTapu(pMUYECKUX YPABHEHH U HEPABEHCTB.
Onpenenenue. YpaBHEHHE B KOTOPOM HEU3BECTHAsl COJEPIKUTCS I10 3HAKOM
Jorapu@maHasbplBaeTCs J0rapu(PMUUECKUM YpaBHEHUEM.
[Ipumep: a) pemnts ypaBHeHue log (2° —5x +10) = 3
x3 -5x+10=x3
log (2% -5*2+10) =logz 8=3
x=2 OTBET: 2

Jlig pelieHus CUCTeMBbl JIOTapU(MUUYECKUX YPABHEHUM MPUMEHSIOTCS CIIOCOOBI pelIeHUs
anreOpandecKnx CHUCTEM.

(lgx —lgy=1
[IpumMep: peluTh CUCTEMY YpaBHEHHMIA: { )
| lg°x+1g°y =5

lg x =a, Ig y=b Ttorma

MOJICTAHOBKH. a1=2, B1=1 u a>=-1, Bo=-2. Ig x =3, g y=b mepeiinem k X U y u Haligem
lg x =2, Igy=1 u Ig x =-1, Ig y=-2. Toraa x1=100, y1=10 u x2=0,1, y»=0,01
Otger: ( 100:10)u (0,1; 0,01)

5.4. OcHOBHBIE BONIPOCHI TE€MBL..

e 3akpenJieHHe NMPOHIEHHOr0 MaTepuaga: 25 MUH
OTBETHI Ha BOIPOCHI 110 HOBOW TEME;

peleHue 3a1ay;

paboTa c KapTOouKaMHu 3aJJaHU;

BBIINTOJIHCHHUE TCCTOBBLIX 3aﬂaHHﬁ.
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5.5. Mertoabl 00y4eHus: U npenoiaBaHus (MaJjible TPyNIbl, JTMCKYCCHU,CUTYAllMOHHbIE

3aja4m, padoTa B napax, npe3eHTauuu,keic-cragu u ap) 30 mun

e (OcHOBHas:

e JlomonaHUTENBHAS:

5.6. Jlutepartypa

OcHoBHas:

1. bazapbexoBa A. A. JXorapel maTemaTuka : OKyJIbIK / A. A. bazapOekoBa, A. b. bazapOekosa. -
Anmartel : OCIIN, 2023. - 368 Get

2. AxmeroBa A. VY. Maremarnueckuii aHaim3 : ydeOHoe mocoome / A. Y. Axmerona, /. C.
Kaparaesa. - Anmatsl : OCIIHN, 2023. - 132 ¢

3. Ammp6aesa H. K. YKorapel MmaTemaTuka KypchbIHBIH HeTi31epi : oKy Kypainsl / H. K. Amupbaesa.
- Anmartsr : OCIIN, 2023. - 304 Oer.

4. O6inkaceiMmoBa A., JKymarymoBa 3. AunreOpa jkoHe aHanmmu3 Oacramamapbl. OKYJIBIK.
N3narensctBo "Mexkren" 2019 11-chibir.

5. Ao6suikacumoBa A.E., [lloiieiaOexoB K./I.. «Anre6pa u Hayaina ananmza. YueOnuk s 10 knacca
00IIECTBEHHO-TYMaHUTAPHOTO HANPaBIIEHUsI 0011e00pa30oBaTeNbHbIX MIKOI. ATMaThl: MekTer,
2017.

6. Aosuikacumona A.E., oiteiaOexoB K. /.. «AnreOpa n Havyana ananmu3a. YaeOHuk uist 11 kimacca
00111eCTBEHHO-TYMAaHUTAPHOT'O HAIIPaBJICHHs 00111€00pa30BaTe/IbHBIX KO, AmMaTel: Mekrer,
2017.

7. AbbuikaceiMoBa A., XXymarynoBa 3. AnreOpa v Hauana aHanu3a.YdeOHUK..-M3naTenbcTBo
"Mexkten" 2019 (pycc) 10- kmace

8. Kopuesckmii B., )KymarynoBa 3. AnreOpa xoHe aHanu3 Oacramaiapbl. Ecenrep >KWHAFHI.-
UznatenbctBo "Mekren" 2019 (ka3) 10-chiHbI.

9. Cmupnos B.A., Tysikos E.A T'eomerpus. Oxynbik U3narensctBo "Mekten" 2018 10-chinbIm.

JlomosHuTeNbHAS

1. L.IT1. ProctiomoBa, C.T.ProctiomoBa Tpenaxep mo martematuke g noarotoBku k EHT.
Anmarter:2018.

2. PaxumkanoBa, C. K. Teopus BeposiTHOCTel 1 MaTemaTtuueckas craructuka [Tekcr] : yue6HO-
meTtoaudeckoe mocodue / C. K. Paxumkanona, [[. C. Kaparaesa. - Anmatsr : OCIIH, 2023. —
188c.

3. A.llLAmamos, FO.M.KonsruH. Anrebpa m Havana maremarmdeckoro anammsa 10-11 ki
VYuebnuk. M. [Ipocemanue, 2018.

4. A.C.Atanacesn, B.®.byry3os 1[,b Kagonres. 'eomerpust (6a30B0i mpoduiIHbI YPOBEHB ).
M.IIpocsemenue, 2018.

5.7. KonTpoas (Bonpocsl, TecTbl,3a1a4u U TA.) 10 Mun

1. Yro Takoe norapudmuyeckoe ypaBHeHUE?

2. Kak o6o3HauaeTcst 00buHOE JIorapudMudeckoe ypaBHeHue?
3. CKOJIBKO METOJIOB PEIICHUS CUCTEMBI YPaBHCHHH BBl 3HAETE?
a) OLICHUBAHUE y4YalIuXCs

0) 3a/1aHKE HA IOM

3ansarue Ne 9
5.1. Tema: Jlorapudmuyeckue u nokazaTelbHbIC HEPABEHCTBA U CHCTEMbl HEPABEHCTB
e KoanyecTBo yueOHbIX YacoB: 135 Mun
e Buj 3anaTus (THN YpoKa): KOMOMHHPOBAHHBIN.
5.2. llean 3aHATHSL:.
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- 06pa30BaTeJIbHaSI: aTh ITOHATUC (6] JOCCATUYHBIX U HaTypaJIbHBIX
jorapudmax, sorapupMuyeckux QGYHKIUSAX, CBOMCTBAX M Trpaduke JIOrapuPpMHUUECKHX

byHKUINH.

- BOCIIMTATeIbHAsA: BbIpAaOaThIBATh y yUYAIIMXCS TaKWe KayeCTBa, KaK aKKypaTHOCTb U YMEHHUE
J0OMBATHCS ONPENIEIEHHBIX PE3YIbTATOB COOCTBEHHBIM TPYIOM.

- pa3BUBAIOLIAsl: HAy4YUTb uccienoBarb rpaduk u UCIOJIb30BaTh CBOMCTBA
norapuMuIecKo PyHKITUH.

e OpranuzanuoHHbIi MoMeHT: 10 MUH

a) opranuzanus padodeld 00CTAHOBKHY Ha 3aHATUI

0) ornpeneneHue Leael U 3a/1a4 3aHATUS

e AKTya/IM3alusi ONOPHBIX 3HAHMII M0 npoiliieHHoi Teme: 20 MuH

a) IPOBEPUTh YPOBEHb Oa30BbIX 3HAHUM CTYAECHTOB

5.3. 3agaum o0yueHus.

e O0bsicHeHue HOBOW TeMbl: 40 MUH

Onpenenenue: HepaBeHCTBO B KOTOPOM HEU3BECTHASI COJIEPIKUTCS MO 3HAKOM
JorapupMaHa3bIBaCTCS JOTapUPMIUUECCKUM HEPABEHCTBOM.

JIro6oe 3HaueHNE HEU3BECTHOI NepeMeHHON oOpallaroliee HepaBeHCTBO B BEPHOE YHCIIOBOE
HEPaBEHCTBO HA3BIBACTCS PEIICHHEM HEPaBEHCTBO.

Pemnth jorapudpmuyueckoe HEpaBEHCTBO 3HAYUT HAMTH BCE €ro pelieHus Uiu

JI0Ka3aTh YTOHET PEUICHUM.

[Tpumep: peunth HepaBeHCTBO 10g 1/3(2x+5)<-2

Pemienue: 3amuiieM npaByro 4acTh HEPABEHCTBO uepe3 Jiorapum mo ocHoBanuio 1/3 Toraa
-2 = log 1/39 mosTOMY TaHHOE HEPABEHCTBO OOpAIIaeTCs B CIEAYIOLIee HEPABCHCTBO

lex —lgy=1
lg’x +1g*y =5
lg x =a, g y=b conna,

log 13(2x+5)<log 139 a=1/3 TeH.
2x +5>=0
2x +5=9

i
x> —
Hemece 5

X =2

OTBETHI. 2; +00

5.4. OcHOBHBbIE BONIPOCHI TEMBI..

¢ 3akpenJieHHe NPOiIeHHOr0 MaTepuana: 25 MUH
® OTBETHI HA BOIIPOCHI 110 HOBOM TEME;

e peElIeHUE 3a/1ay4;

e paboTa c KapTOYKaMH 3aJIaHHIA;

® BBINIOJIHEHNE TECTOBBIX 3aJaHUM.
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5.5. Meroabl 00y4eHusi M NpenofAaBaHus (MaJible rpynibl,

AMCKYCCHM,CUTYallMOHHBbIE3a1a41, padoTa B mapax, npe3eHTaluu,Kelc-cTaau u ap)

30 muH

e OcHoBHas:

e JlononHuTenbpHas

5.6. JIuteparypa

OcHoBHas:

1. bazapOekoBa A. A. XXorapel MmaTremaTHKa : OKYyJIbIK / A. A. bazapbekora, A. b. bazapbekoga. -
Anmartel : OCIIN, 2023. - 368 Get

2. AxmeroBa A. Y. Maremartudyeckuil aHanu3 : ydeOHoe mocobue / A. VY. Axmerosa, [[. C.
Kaparaesa. - Anmatsl : OCIIN, 2023. - 132 ¢

3. Ammpb6aesa H. K. JXorapbel MaTemaTHKa KypCBhIHBIH HeTi3/epi : oKy Kypaibl / H. K. AmmpOaesa.
- Anmartsl : OCIIN, 2023. - 304 Oer.

4. O6inkaceiMmoBa A., JKymarynmoBa 3. Anrebpa jkxoHe aHanu3 Oactamanapbl. OKYJBIK.
N3narensctBo "Mexkren" 2019 11-chibi.

5. AobpuikacumoBa A.E., [lloiipia0exoB K. /I.. «AnreOpa n Hauana aHanm3a. YueOnuk 1 10 kmacca
00IIECTBEHHO-TYMaHUTAPHOTO HANPaBIIEHUs! 0011e00pa30BaTeNbHbIX MIKOI. ATMaThl: MekTer,
2017.

6. A6bsuikacumoBa A E., [lloiieiaOexoB K./I.. «Anre6pa u Hayaia ananuza. YueOHuk s 11 kinacca
00111eCTBEHHO-TYMaHUTAPHOTO HANPaBJICHHS 00111e00pa30BaTEIbHBIX KO, AMaTel: MekTer,
2017.

7. AbbuikaceiMoBa A., JXymarynoa 3. AnreOpa M Hauana aHaiu3a.YdeOHUK..-M3naTenbcTBo
"Mexkten" 2019 (pycc) 10- kmace

8. Kopuesckmii B., )KymarynoBa 3. AnreOpa xoHe aHanm3 Oactamayiapel. Ecenrep >KWHAFHI.-
WznatenscrBo "Mexkren" 2019 (ka3) 10-chinbI.

9. Cmupnos B.A., Tysakos E.A T'eometpus. Oxynbik U3narensctBo "Mekten" 2018 10-chinbIm.

Kocbimma:

1. I.II. ProctiomoBa, C.T.ProctiomoBa TpeHaxep mo matemaruke s noaroroBku k EHT.
Anmarter:2018.

2. PaxumkanoBa, C. K. Teopus BeposiTHOCTel 1 MaTemaruueckas craructuka [Tekcr] : yue6HO-
metoaudeckoe mocodue / C. K. Paxumkanona, [[. C. Kaparaesa. - Anmatsr : OCIIH, 2023. —
188c.

3. A.llLLAmumoB, FO.M.Komsarua. Anrebpa u Hayanma mareMaTmueckoro aHammza 10-11 ki
VYuebnuk. M. [Ipocemanue, 2018.

4. A.C.Atanacesn, B.®.byry3os 1[,b Kagonres. 'eomerpust (6a30B0i mpoduiHbI YPOBEHB ).
M.IIpocsewmenne, 2018.

5.7. Kontpoas (Bonmpockl, TecThl,3a1a4u 1 TA4.) 10 MuH

1. log 5(3+8x)>0 7. 1g (x*+2x+2) <1

2. log 2(x-3)<3 8. (10g2x-4)(5x%+x-6)>0
3. log 2(2x+5)> log 2(x-7) 9. log 2(x2+10) <4

4. log x2* log 2x2* log 24x> 1

5. 1g (x+1)<I1

6. log 3(3x-1)< log 3(2x+3)

1. Yro Ttakoe morapupmMuuecKre HepaBeHCTBA?

2. Uto Ha3pIBaeTCA peIieHuEeM HepaBeHCTBA?

a) OLICHUBAHUE y4YalIuXCs
0) 3a/1aHME HA TOM
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3ansaTue Ne 10
5.1. Tema: Tpuronomerpuyeckue QyHKIIHH.
o KounuecTBo yueOHbIX 4acoB: 135 mun
e Buj 3ansaTus (THI YpPoKa): KOMOMHUPOBAHHBIN.
5.2. llean 3aHATHSL:.
- oOpa3oBaTeibHasi: JaTb ONpEJEICHUE TPUTOHOMETPUYECKUX (DYHKUMNA, HAYYUTh
pacro3HaBaTh CHMBOJIBI B YETBEPTH, IPMEHITH CBOWCTBA U MIOCTPOUTH TPAPUKH.
- BOCHUTATeJbHAsl. BhIpaOaThIBaTh y y4yallUXCsl TaKUE KA4eCTBa, KaKk aKKypaTHOCTb UYMEHHUE
JOOMBATHCS ONPENIEIEHHBIX PE3yIbTaTOB COOCTBEHHBIM TPYIOM.
- pa3sBHBAKOIIAsi: HAy4YUTh CTPOUTh TpadUKM U OOBICHATH OCHOBHBIE
CBOWCTBATPUTOHOMETPUIECKUX (DYHKITHIA.
e Opranu3annoHHbId MoMeHT: 10 MuH
a) opra"u3anus pabodeld 00CTaHOBKHU Ha
3aHATUIO) onpesesieHne eyed 1 3a1a4 3aHsATUS
e AKTyaju3ainusi ONOPHbIX 3HAHUI M0 npoiigeHHoi Teme: 20 MUH
a) MPOBEPUTH YPOBEHBb 0A30BBIX 3HAHUM CTY/ICHTOB
5.3. 3agaum o0y4eHus.
¢ O0bsicHeHne HOBOM Tembl: 40 MUH
CBoiicTBa ¥ rpa)MKN TPUTOHOMETPHYECKUX (PyHKIMIA.
Onpenenexue: Gyukuuu  Y=SinX,  y=C0SX, Y=tgX,  Y=CtgX Ha3bIBalOTCS
TPUTOHOMETPHUECKUMHU (YHKITUSIMHU.
HccemyeM TPUTOHOMETPHYECKYIO QYHKIMIO Y = SiN X :

1) D(y) X €] — oo;+00]
2) E(y) [-1;1]
3) sin(—x) = —sin X HewemHasi
4) sin(x £ 2m) = sin x nepuoouvec xkas 11 = 27.
y = COS X
X |0z z z |~
4 3 2
sinx | 0| /o | 3|1 ]O0
2 | 2

Hccnenpyem TpUrOHOMETPUYECKYIO (QYHKIINIO

1) D(y) =R X €] - ooj+oo]

2) E(y) [-1;1] - oepanuuenn as.

3) cos(—X) = CoS X uemuas.

4) sin(X+2m) = coS X nepuoouuec kas T = 2m.

5) Y = COSX - HempepbIBHA Ha BCEH YMCIOBOM MPSIMOH.
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A Teneps nocTpouM rpadukyu Gpyskupm Y =SiNX, Y = COS X
J1J1s 3TOTO 3arOJHUM TaOJIHIIBI:

X 0 T T T T X 0 T T T o
& | B 2 N 3 2
0 1
sin | O 2 3 1 0 cos 1 2 — 0 -1
X 2 2 X 2 2
v
A
Y =sinx
\ > %
Y=cosx
B
x | o | = | |2 | = x | o | = | 2| 2|
4 3 2 4 3 2
tox | o | 1 3 | - 0 cosx | - 1 31 0
3
A .. _ _
y=1igx ¥ =cigx
1 II:l :III
.::; - X
T - F_T :x":. 0 — T
'I‘I; 2 ...... - 2 ...... el ’

v
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= ta '::xt:'
=
v=cty (=)
=1
=
=
-ZaT =TT T I
=T
A A A
y y y

5.4. OcHOBHBIE BONIPOCHI TEMBI..

3akpenieHue NpoiiIecHHOro MaTepuaaa: 25 MHUH

OTBETHI Ha BOIMIPOCHI 110 HOBOI TeMe;

peleHue 3aaay;

paboTa ¢ KapTouKaMu 3aJIaHUl;

® BBINOJHEHUS TECTOBBIX 33JJaHUM.

5.5. Mertoabl 00y4eHHUsi H MpenoxaBaHus (MaJible TPYNIbI, JTUCKYCCHH,CUTYalIHOHHbIE

3aja4m, padoTa B napax, npe3eHTauuu,keic-cragu u ap) 30 mun

e OcHOBHas:

e JlonmomHUTENbHAS:

5.6. JlutepaTtypa

OcHoBHas:

1. bazapbexoBa A. A. Xoraper marematuka : oKyJIbIK / A. A. bazapOekoBa, A. b. bazapOekosa. -
Anmartel : OCIIH, 2023. - 368 Ger

2. AxmeroBa A. Y. Marematudeckuii aHanu3 : ydeOHoe mocobme / A. Y. Axmeroma, [[. C.
Kaparaesa. - Anmarsl : OCIIN, 2023. - 132 ¢

3. Ammp6aeBa H. K. YKorapbl MaTeMaTHKa KypChIHBIH HeTi31epi : oKy Kypansl / H. K. Ammpoaesa.
- Anmatel : OCIIH, 2023. - 304 Oer.

4. ObinkaceimoBa A., JKymarynoBa 3. AnreOpa xoHe aHanu3 Oacramanapbl. OKYIBIK.
W3narensctBo "Mekren" 2019 11-chibim.

5. Ao6suikacumona A.E., [lloiibraOexoB K.JI.. «Anre6pa u Havana ananmza. YueOnuk mist 10 knacca
00LIEeCTBEHHO-TYMaHUTApPHOTO HAIPaBJIEHUs! 00111e00pa30BaTeNbHbIX KON AMaThl: MekTer,
2017.
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6. AosuikacumoBa A.E., [lloiibianOexoB K. /I.. «Anre6pa u Hauana aHaim3a. Y4ueOnuk s 11 kmacca
00IIeCTBEHHO-TYMaHUTAPHOT'O HAIPaBJICHHs 00111e00pa30BaTe/IbHBIX KO, AMaTel: Mekrer,
2017.

7. AGpuikaceiMoBa A., XXymarymoa 3. AnreOpa u Hadana aHanuza.YdeOHHK..-M3narenbcTBo
"Mexkten" 2019 (pycc) 10- kinace

8. Kopuesckuii B., )KymarynoBa 3. AnreOpa xoHe aHanu3 Oacramanapbl. Ecenrep >KWHaFbI.-
NznatenscrBo "Mexkren" 2019 (ka3) 10-ceinblm.

9. CmupnoB B.A., Tysakos E.A T'eomerpus. Okynsik M3aarenscTBo "Mekren" 2018 10-ChIHBII.

JlonmosHuTeNbHAS

1. L.II. ProctiomoBa, C.T.ProctiomoBa TpeHakep mo maremaruke jjsi moarotoBku k EHT.
Anmater:2018.

2. PaxumkanoBa, C. K. Teopus BeposiTHOCcTel 1 MaTemaruueckas cratuctuka [Tekcr] : yue6HO-
Meroandeckoe rnmocoodue / C. K. Paxumxanona, J[. C. KaparaeBa. - Anmars : DCIIU, 2023. —
188c.

3. A.ll,AmumoB, HO.M.Komsrun. AnreOpa w Hadaia mareMatudeckoro amammsa 10-11 xon.
VYuebnuk. M. IIpocemanue, 2018.

4. A.C.AtanacesH, B.®.byry3os II,b Kagonnes. ['eomerpust (6a30B0ii mpoQIIHEIN YPOBEHB ).

M.IIpocsemenue, 2018.

5.7. Kourpoab (Bompockl, TecTbl,3a1a4u U TA.) 10 Mmun
Kakue pyHKIIMN Ha3bIBatOTCS] TPUTOHOMETPUUECKUMU?
HazoBure cBolicTBa pyHKIINH y=sin X?

Hasosure cBoiicTBa pyHKIIMK Y=COS X?

Hazosure cBoiicTBa pyHKIIMM Y=1g X?

. HazoBuTe cBoiicTBa QpyHKIIMN y=ctg X?

a) OLIEHUBaHME yJaluxcs

0) 3a/1aHKE HA TOM

Ok NP

3ansitue Ne 11

5.1. Tema: OOGpaTHbIE TPUTOHOMETPHUUYECKHE (DYHKIIHUH.
¢ KosimuecTBo yyeOHbIX yacoB: 135 Mmun
e Bua 3ansaTus (THN ypoKka): KOMOMHUPOBAHHBIMH.
5.2. Ileanb 3aHATHS:.
- o0pa3oBaTe/IbHas: BBECTH IMOHATUE 0OPATHBIX TPUTOHOMETPUUECKHUX (YHKIUI.
- BOCIIUTATEJbHAAA. BbIpaOaThIBaTh Y yyallluXcs TaKue KauecTBa, KaK aKKypaTHOCTh U yMEHHE
TOOMBATHCS OTIPEIIIEHHBIX PE3YIHTaTOB COOCTBEHHBIM TPYIOM.
- Pa3BHBAIOIIASI: HAyYUTh NPEOOPa3OBAaHUIO CYMMBI W Pa3sHOCTH TPUTOHOMETPHUUECKUX
GbyHKIUI B IpoU3BeIeHUE, TPE0OPa30BAHNIO TPOU3BEICHHS TPUTOHOMETPHUUECKUX (DYHKIUI B
CYMMY WJIM pa3HOCTh. HayunTh HaAX0XKAEHUIO OOPAaTHBIX TPUTOHOMETPUUYECKUX (YHKIIUH.
e Opranu3zanuoHHblii MmomeHnT: 10 Mmun
a) opranm3anus padouyeir 00CTaHOBKHU Ha 3aHITHIIO)
OIIpeJieJIeHUE LIeJIeH U 3a/1a4 3aHATUS
e AKTyaJm3anusi ONOPHBIX 3HAHUII 10 npoiiieHHoi Teme: 20 MUH
a) IPOBEPUTH YPOBEHb 0a30BBIX 3HAHUH CTYACHTOB
5.3. 3anauu o0yuyeHwus.
¢ O0bsicHeHne HOBOI Tembl: 40 MUH

OOpatHble TpuUroHOMETpUYecKue (GYHKUUU (KpyroBble (YHKIHMHM) - MaTeMaTU4YecKHe
GbyHKIMH, SBISIOMMECS OOpaTHBIMH K TpUTOHOMEeTpuueckuM (QyHkiusMm. K oOpaTtHbpIM
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TPUTOHOMETPHUYECKUM (PYHKITHSIM OOBIYHO OTHOCST MISCTh (PYHKIIUI:
- apkcunHyc (0003HaueHHE: arcsin)
- apkkOcuHyc (0003HaUCHHE: arccos)
- apkranresc (obo3HaueHue: arctg)
- apkkoTtaHreHc (o0o3HaueHue: arcctg)
- apkcékanc (00o3HaueHHe: arcsec)
- apkkocékaHc (0003HaYeHHe: arccosec
Ha3Banue o0OpaTHOW TPUTOHOMETPUYECKOW (YHKIMU oOpa3dyercss OT Ha3BaHUS
COOTBETCTBYIOIICH € TPUTOHOMETPHUYECKOW (YHKIUU TOOABICHUEM NPUCTABKU «apK-» (OT
jJatr. arcus - Jyra). OTO CBs3aHO C TEM, YTO TE€OMETPHYECKH 3HaueHHe OOpaTHON
TPUTOHOMETPHUYECKOW (YHKIIMU MOXKHO CBSI3aTh C JUIMHOW JYTH CIUHHUYHOW OKPYXHOCTH (WU
YIJIOM, CTSTHBAIOIIMM 3Ty JIyTy), COOTBETCTBYIOIIEH TOMY HJIH MHOMY OTPE3Ky. Tak, OObIYHBIN
CHHYC IO3BOJISICT IO JIyre OKPY)KHOCTH HAWTH CTATHUBAIONIYI e€ Xopay, a oOpaTHas (QyHKIUs
peliaeT NpOTHBOIOIOKHYIO 3a/1a4y.

Onpenenenue. Apxcunycom 4uciia M Ha3bIBAETCS TAKOH Yroll X, JJIsi KOTOPro sinx=m,

—RSHH m <1.

To 2

OHpeIleJIeHI/Ie. ApKKOCtuCOM Yyyciia M Ha3bIBACTCS TaKOU YroJl X, AJIs1 KOTOpro COSX=m,
O<x<p|m <L

OHpe,I[eJ'ICHI/IC. AmeaHZeHCOM YHClaa M Ha3bIBa€TCS TaKOM yrox X, Ijsi KOTopro th:m,

T
— < X<
T
2 2
Omnpenenenue. Apkkomaneencom 4uciaa M HA3bIBAETCS TAKOW Yrodi X, AJisE KOTOPro ctgx=m,
0<x<m.
I'pacduiku 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIIHIM
L &
i ¥
1/ v=si | 1 =05
|
|
a |
7 | i > /2 \B=arccosd -« -
| ¥ B=arcsina |
I 4 I
' |
! T-1 -1

[Ipu Bcex 1OMyCTUMBIX 3HAUEHUSAX apryMEHTA X CIPABEIMBBI TOKIECTBA:
. T
a) arcsin X +arccos X = _, ecnu |x| <1
2

0) sin(arcsin x) = x, ecmm -1 <x<1
B) cos(arccos xX) =X, ecmu -1< x <1

r) arcsin(sin X) = X, xorma |X|<

(S

m) arccos(cos X) = X, korma 0< X<m
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DyHKIMA Y=arcsinX siBISETCS HEYETHOM, T.€. arcsin(-X)=- arcsinX.®yHKI#s y=arccosx He

SIBJISICTCSA HU YETHOM, HM HEUECTHOM.

y=arctgx

e=arctga

|
|
|
|
|
|
|
a2 I n/2
|
|
|
|
|
|
|
I

\wtgx

L

HpI/I BCCX NONYCTUMBIX 3HAUCHUAX APT'yMCHTA X CIIPABCIJIMBBI TOXKICCTBA:

T
a) arctg (tgx) = x, ecmn |X| < 2

0) tg(arctgx ) = X, AJIs TFOOOTO ACHCTBUTEIBHOTO X
B) ctg(arcctg ) = X, JUIst IFOOOTO JEHCTBUTENHLHOTO X

T
r) arcctgx +arctgx = _
2

n) arcctg (ctgx) = X, ecmu 0< X <7

@dyHKuMs y=arctgx sBIsETCS HEYETHOMH, T.e. arctg(-X)=- arctgx.

@DyHKIMS y=arcctgx He ABJIAETCS HU YETHOW, HU HEYETHOM.

T
ny=_.

2 2
I'paduk pyHkmm y=arcctgx mMeeT 1Be aCUMITOTEL: Y =0 U y =17 .

I'paduk GyHKIMK y=arctgx UMeeT JBe aCUMNTOTHL: Y = ~

IIpeoOpa3oBanne CcyMMbI U Pa3HOCTH
TPUTOHOMETPHYECKUX (PyHKIUI1 B IPOU3BEICHUE.

JHlana mnpsmoyronpHasi cucreMa koopauHaT XOy . OKpyXHOCTh C LIEHTPOM B Hayale

KOOpJAMHAT ¥ pauycoM PaBHbIM 1 Ha3bIBaeTCs €IMHUYHON OKpYyKHOCTHIO. IlycTh momyocs OX

HETOJIBM)KHAS OCh, & YTOJI Ol IUTAaeTCs HauajaoM orcuera. (1-puc).
Jlan yron o . Ha oxpyxsoctd eif cootsercTyer Touka P, (X, ).
T

YacHelii cmydaii korma o =0, 10 Py(1,0); ecmn o =5 10 P_(0,1);
2

yA

\of m/
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ectm oo =7 10 P,(-1,0). Ecim P =P, 10 B 06meM Buae Par = Po,

Pot+2nk = Pa(k S Z)

Onpenenenue: Opannara paaunyc Bektopa OP g Ha3bIBa€TCs CUHYCOM yria o .

Omnpenenenue: Abuucca paaunyc Bektopa OP o Ha3pIBaeTCsi KOCHHYCOM yTJIa O, .

Omnpenenenue: OTHOLIEHUE CUHYCA YTJIa O K KOCHHYCY yIia O Ha3bIBACTCS TAHTECOM;

Omnpenenenue: OTHOIIEHUE KOCUHYCA YIJIa 0L K CHHYCY YIJIa 00 Ha3bIBAE€TCS KOTAHTECOM;
3HaKU TPUTOHOMETPUUECKHX (DYHKIUH 110 YETBEPTIM

I gerBepTs ot 0° 10 90°;

I uerBepTh OT 90° 10 180°:

III gyeTBepTH OT 180° n0 270°:

IY gerBepTh OT 270° 10 360°.

3HaKu CUHYCa Mo 3HaK1 KOCHHYCA IO YE€TBEPTSIM 3HAaKM TaHTEHCA U KOTaHreca
YETBEPTIM 10 YETBEPTSAM

JInst mo0BIX X M3 00JIaCTH ONPEENICHNs] COOTBETCTBYIOLIMX TPUTOHOMETPUYECKUX (DYHKINI
BEpPHBI CIICTYIOLIHECsS] paBEHCTBA:
a) sin(-X)=-sinx- HeyeTHast QYHKITHS; cos(-x)= cos(X)- ueTHast PYHKIHS;
tg(-X)=-tgx- HeueTHass (QYyHKIHUS; ctg(-x)=ctg(X) - HeuetHas pyHKIWHS;
sin(x+27 n)=sinX-HaUMEHBIIUN MOJIOKUTEIHHBIN PO 2T |
Cos(X+27 n)= c0oS(X); - HAMMEHBIIINH MMOJOKUTEIILHBIA TIEPUOJT 27T |
tg(X+ 7 n)= tgX; - HAMMEHBIINI MOJIOKUTEITBHBIN TIEPHOIT T ;
ctg(x+7 n)=ctg(X) — HAMMEHBIINI TOJTOKUTEITBHBIN TEPUOST T ;
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OcHOBHBIE TPUTOHOMETPHUYECCKHUE TOKACCTBA:
sina +cos?a =1 1)

sina = 41 -cos?a (2) tga -ctga =1, sina =0, cosa =0 (6)

— a4 : 1
coso = +yl-sin’a  (3) tgo. = ——, sina %0, cosa #0 (7)

sino ctga
tga = v cosa =0 (4) 1
cosa. ctga, = o sina =0, cosa =0 (8)
cos . ga
ctga = — a,smouso (5)
sina

PaccmoTpum cegyronme paBeHCTBa:
sin(x+Yy)=sinX-cosy+cosX-siny,sin(Xx—y)=sinXx-cosy—cosXx-siny, cos( X+Yy)=C0SX-COSYy —

sinx-siny, cos(x — y) = COSX-COS Yy + Sin X -sin y,

IIpeodpa3oBanne cyMMBbI M PAa3HOCTH TPUTOHOMETPHYECKUX (pyHKIMI B IPOU3BeCHHE.
ToxaecTBeHHbIE TPEOOPa30BaHMsI TPUTOHOMETPUUYECKUX BBIPAKEHUH.

.o+ (0 o+ .o - (0 o+
2sin B -COS B : 2¢0S B -sin B = —CO0S B : COS B =
2 2 2
o + o —
=1g B ctg B
2 2
JlokakuTe CclieIyIoIne TOXKIECTBA:
sin(ow + sinou -cosPB +sin B -cosa  coso + COS
ctga. + ctgp = ( B), B - b = B;
sina -sin sina -sin cosf  cosa

cos?a +Cos? B 1
CoSoL + COS P cosaL + COS P

. . coso. . . cos
sin B -sina - — +sino -sin BB - — b
sina sin B

=sin 3 -cosa +sina -cosP =sin(a + B)
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sin(X+ y)+sin(x —y) = 2sin x-cosy

Cnoxxum nmousneHHo paBenctsa (1) u (2 .
P Lu() sinoc+sin[3=23inOL+BcosOLZB @)
sin(x+ y)—sin(x —y) = 2cos x-sin y
Bremauraem u3 (1) nowienno (2), moirydum: -
@) @) i sinOL—sinB:Zcos(HB-sinOLZB (8)

Awnanornyno u3 paBeHcTs (3) u (4) HOTydUM ClIeAyIOIINe PaBEHCTBA:

) o+ o — . a+fB . a-B
cosa + sin B = 2C0S - COS (9) u COsoL — COosS B = 2sin -sin (10)

5.4. OcHOBHBIE BONIPOCHI TEMBI..

¢ 3akpenJieHne NPoiiiIeHHOro MaTepuaa: 25 MUH
® OTBCTHI HAa BOIIPOCHI 11O HOBOU TEMC,

® pelrieHue 3ajay;

e paboTa c KapTOUYKaMHU 3aJIaHui;

® BBIMOJIHEHHE TECTOBBIX 3aJaHUIA.

5.5. Metoabl 00yueHus u npenogaBanus (MaJjable rpy
5.6. mmbl, IMCKYCCHH,CUTYallMOHHbIE3a]a4H, padoTa B napax, npe3eHTanuu,keic-cTaau u
ap) 30 mun

e (OcHoBHa4:
e JlomoIHHTENbHAS:

5.6. JIutepatypa
OcHoBHas:

1.

bazapbexosa A. A. XKorapsl MaTemaTuka : OKyibIK / A. A. ba3ap6ekosa, A. b. bazap6ekoga. -
Anmartel : OCIIH, 2023. - 368 Ger

AxmeroBa A. Y. Marematudeckuid aHanu3 : ydeOHoe mocobue / A. Y. Axmerona, /. C.
Kaparaesa. - Anmatsr : DCIIH, 2023. - 132 ¢

Ammp6aeBa H. K. JXorapsl MaTemaTnka KypChIHBIH HeTi3/epi : oKy Kypausl / H. K. AmmpGaesa.
- Anmmvater : OCIIN, 2023. - 304 OeT.

Ob6inkaceiMoBa A., XXymarymoBa 3. AureOpa >xoHe aHanmu3 Oactamanapbl. OKYJBIK.
M3parensctBo "Mekren" 2019 11-chiabim.

AobuikacumoBa A.E., llloiisia6exoB K. JI.. «Anrebpa u Havana ananuza. Y4ueonuk mis 10 kimacca
OOIIECTBEHHO-TYMaHUTAPHOTO HAIpaBlIeHHs 0011e00pa30BaTeNbHBIX KO AJMaThl: MeKTer,
2017.

AobwukacumoBa A.E., [loiieraoexoB K. I.. «Anrebpa u Havana ananuza. Y4ueOnuk ans 11 kiacca
00IIECTBEHHO-TYMaHUTAPHOTO HAIPaBJICHUS 00Ie00pa30BaTeIbHBIX MIKOJI. AnMaTrhl: MeKTer,
2017.

AobbuikaceiMoBa A., Xymarynoa 3. Anrebpa u Hauana aHanusa.YdeOHHK..-M3maTenbcTBO
"Mexren" 2019 (pycc) 10- kiacc
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8. Kopuesckuii B., XymarynoBa 3. Anrebpa xoHe aHanu3 Oactamanapbl. Ecenrtep >KUHaFbl.-
NznarensctBo "Mekren" 2019 (ka3) 10-ChIHBIIL.
9. CwmupnoB B.A., TysakoB E.A T'eomerpus. Okynbik M3nparensctBo "Mekten" 2018 10-chIHbIII.

JlonmosHuTeIbHAS
1. W.IIL Procrtiomosa, C.T.ProctiomoBa Tpenaxxep mo maremaruke st noaroroBku k EHT.
Anmarsr:2018.

2. Paxumxanosa, C. K. Teopust BeposiTHOCTE M MareMaTHueckasi cratuctuka [Tekct] : yueOHO-
metonudeckoe mocobue / C. K. Paxumkanona, [[. C. Kaparaesa. - Anmarsr : OCIIN, 2023. —
188c.

3. A.lll,AmumoB, KO.M.Komsarun. AnreOpa u Havana maremMaTudyeckoro aHamm3a 10-11 ki
VYueonuk. M. IIpocemanue, 2018.

4. A.C.Atanacesn, B.®.byty3os L[,b Kanonnes. I'eomerpus (6a30Boii nmpouiiHbIil ypOBEHB).
M.IIpocsemienue, 2018.

5.7. KoHTpOJBb (BONPOCHI, TeCcThI,3a1auu ¥ T1.) 10 Mun

1. Kakue QpyHKHHM OTHOCSTCS K OOpATHBIM TPUTOHOMETPHUYECKUM (DYHKIIHSIM?
2. Onpenencuare U rpaduK apKCUHYCA.

3. Ompenencaue U rapPpuK apKKOCHHYCA.

4. Onpenenenue u rpaduK apKTaHTEHCA.

5. Omnpenenenue u rpaduk apKKOTaHTEHCA

a) OLICHUBAHHUE Y4alUXCsI

0) 3a/1aHKE HA IOM

3ansaTtue Ne 12
5.1.  Tema: IIpocreiinine TPUrOHOMETPUYECKHE YPABHEHUS U UX PELLICHUE.
¢ KotmuecTBo y4eOHbIX yacoB: 135 Mmun
¢ Buj 3ansTus (THI YPOKa): KOMOMHUPOBAHHBIM.
5.2.  Ilean 3aHATHS:.
- o0pa3oBaTe/IbHAsA: O3HAKOMUTh ydYallUXcsd C METOJaMH pEIIeHUs TPUTOHOMETPUYECKUX
YPAaBHEHUU U CUCTEMBI YPAaBHEHUM.
- BOCIIUTATE/IbHASI. BBIPA0AThIBATh Yy Y4YalIUXCS TAaKUE KauyecTBa, KaK aKKypaTHOCTh W yMEHHE
TOOMBATHCS OTIPEIEIIEHHBIX PE3YIHTaTOB COOCTBEHHBIM TPYIOM.
- pa3BUBAOIIAs: HAYYUTHCS PEIIaTh 3a7auyd MyTeM MPUMEHEHUS MOJTYYCHHBIX 3HAHUU MOJaHHON
TeMe.
e Opranu3anuoHHbIif MoMeHT: 10 MuH
a) opraHu3aiys paboueil 00CTAaHOBKH Ha 3aHATHII0) ompeaeneHue menei 1 3a1a4 3aHATHS
® AKTyaJIu3auusi ONOPHBIX 3HAHMI MO npoiiieHHoi Teme: 20 MuH
a) MPOBEPUTH YPOBEHBb 0A30BBIX 3HAHUH CTYJEHTOB
5.3.  3apaum oOyyeHus.
¢ O0bsicHeHne HOBOI Tembl: 40 MUH
IIpocreiilmme TpUroHoMeTpuyecKHe ypaBHEHHs U UX pelleHusd.
PaccmoTpum ypaBHEHUS:
a) sin X = 1 nepecevenne rpadpukoB GyHKIUH y=sinx u y=1.

T
DTO TOYKU NIEPECEUCHHUS : X=_—+2nk, keZ
2

T
6)sin x =-1 X==_42nk, keZ . .
) 2 & © sinx=m x = (=1)" arcsin m + 7k, keZ

6)sin x=10 x=mk, K
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Paccmotpum ypaBHeHUS:
a) cos X =1 mepeceuenne rpadukoB GyHKIIUNA Y=COSX 1 y=1.
DTO TOUKH MEPECCUCHHUS :

x=mnkk eZ

6)cos x =-1x=m +2nk,k € Z
6)Cos X =0x=2nk ke Z

COS X=m X = % arccos im + 27k, keZ 2
tgx =m X = arctgm +rk, keZ (3)
ctgx =m X =arcctgm + Kk, kez 4)

HpCHOI[aBaTCJ'IL COBMCCTHO C YHAlIUMUCS pEIIACT CICAYOINEC YPAaBHCHUS:

o, 1. 1 T
Dsin“x=_, sinx=+_, X=%_ 7k keZ:
4 2 6
3 3
2) cos’ x=_, cosx:ii, X=J_rn_+nk, keZ:

4 2

) 1 3 T
3 tgx=_, th:J_r£, X=*_ 11k, keZ.
3 3 6

PaccmoTpuM pemeHne CioKHbBIX YpaBHEHUM.

1) sin? x — 3 = 2sin X- IPUBOAUM K KBaJpaTHOMY Sin? X — 2sin x —3 = 0 u sinx=y, Torja:
y2-2y-3=0 D=16, y,=-1, y, =3

T
sin x =-1 X:—E+2nk, keZ

2) sin x =1-2sin? X - peluTh CaMOCTOSITEIBHO.
3) tg3x = tgx - myTeM BBIHECCHHUS 3a CKOOKH

tgx(tgzx—l):o, tgx =0, x=mk, keZ

T
tg2x =1, tgx = +1, X=*_ i1k, keZ
4

4) 2cos? x = 3sin X+ 2- myTeM NpUBEICHHS K OJHOU (QYHKITHH.
2(1—sin2x):3sin X+ 2

2—2sin? x = 3sin X + 2

2-2sin?x-3sinx—2=0

2sin2x+3sin x =0 sin x(2sin x+3) =0

sinx=0, x=mnk, keZ
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. 3
. SIN X =—_
2sin x+3 =0, o - HET pelICHHs

5.4. OcHOBHBIE BOIIPOCHI TEMBI..

3akpenJieHue NPoiiIeHHOT0 MaTepuaja: 25 MUH
OTBETHI Ha BOIIPOCHI 110 HOBOW TEME;

peleHue 3a1ad;

paboTa ¢ KapTOYKaMH 3aJIaHHii;

BBITIOJIHEHUEC TECCTOBBIX 3aI[aHPII>i.

5.5. MeToabl 00yueHus u npenogaBanus (Majble rpynnbl, JUCKYCCHH,CUTYallHOHHBbIE
3aga4m, padora B mapax, npe3eHTanum,keic-craau u ap) 30 mun

e (OcHOBHas:

o JlonoiHUTEIbHAS:

5.6. Jlutepatypa

OcHoBHas:

1. bazapbekoBa A. A. JKorapbel Mmaremaruka : oKyJbIK / A. A. Ba3apbekosa, A. b. bazap6ekona.
- Anmartsl : OCIIN, 2023. - 368 OeT

2. AxmeroBa A. Y. Maremarnyeckuii aHanmm3 : ydeOHoe mocobue / A. Y. Axmerona, JI. C.
Kaparaesa. - Anmatsr : OCIIHN, 2023. - 132 ¢

3. Ammp6aeBa H. K. JKorapel mMaTemaTwka KypCBIHBIH Heri3zepi : oky Kypamel / H. K.
Ammpo0aesa. - Anmarsl : OCIIHN, 2023. - 304 Ger.

4. Oo6inkaceiMoBa A., XymarynmoBa 3. AnreOpa >xoHe aHanu3 Oactamanapbl. OKYIBIK.
N3narensctBo "Mexkren" 2019 11-chiabim.

5. Ao6suikacumoBa A.E., [loieiHOexoB K. JI.. «Anrebpa u Havana aHanuza. YueOHuUK mis 10
KJ1acca OOIIECTBEHHO-TYMaHUTAPHOTO HAMpaBJiIeHHs 001e00pa30oBaTeIbHBIX MIKON. AJMATHI:
Mexremn, 2017.

6. AosuikacumoBa A.E., lloiieia6exoB K./I.. «AnreOpa u Hayana ananusa. YueOHHK mias 11
KJ1acca OOIIECTBEHHO-TYMaHUTApPHOTO HAMpaBiIeHHs 001e00pa3oBaTeIbHBIX MIKON. AJMATHI:
Mekrem, 2017.

7. AObuikaceiMoBa A., XXymarynoBa 3. AnreOpa v Havana aHaiusa.YdeOHHK..-M31aTenbcTBO
"Mexkten" 2019 (pycc) 10- kmace

8. Kopuesckumii B., ymaryiosa 3. AnreOpa jxoHe aHamu3 Oactamanapbl. Ecenrtep >KWHAFBI.-
UznatenscrBo "Mexkren" 2019 (ka3) 10-ceinbI.

9. CmupnoB B.A., Tysakos E.A T'eomerpus. Okynsik M3aarenscTBo "Mekten" 2018 10-ChIHBIIIL.

JlonotHUTEIbHAS

1. I.II. ProctiomoBa, C.T.ProctiomoBa Tpenaxep mo martemaruke ansi noarorosku k EHT.
Ammarter:2018.

2. PaxumkanoBa, C. K. Teopus BeposiTHOCTeH 1 MaTemaTHueckas craTuctuka [Tekcr] : yaeOHO-
meTtoaudeckoe mocobue / C. K. Paxumkanona, J[. C. Kaparaepa. - Anmarsr : DCIIU, 2023. —
188c.

3. A.llLAmumos, FO.M.Konsrun. Anrebpa u Havana mareMatudeckoro aHammsa 10-11 ki
VYuebnuk. M. IIpocemanue, 2018.

4. A.C.Artanacess, B.®.byty3oB LI,b Kagonues. ['eomerpust (6a30B0# mpouiIHBI YPOBEHbD).

M.IIpoceemenue, 2018.
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5.7. KontpoJasb (Bonmpocsl, TecTbL,3aaa4u u T1.) 10 Mmun
1. Yro Takoe cucreMa ypaBHEHUM?
2. UYto Takoe pelieHne CUCTEMbl YpaBHCHHIA?
3. B dewm ornuyme pernieHus ypaBHEHUH OT PEIICHUS CHCTEMbl YpaBHEHU?
4. Korna ypaBHEeHHs 00pa3yeT cucremy?
a) OLICHUBAHUE YJallluXCs
0) 3agaHue Ha IOM
3ansaTue Ne 13
5.1. Tema: TpuroHomerpuueckue ypaBHEHHUS U CUCTEMbI ypaBHEHU N
e KouaunuecTBo yueOHbIX 4acoB: 135 mun
e Buj 3ansiTus (TUN ypoka): KOMOMHUPOBAHHBIN.
5.2. llenb 3aHATHA:.
o0pa3oBaTe/ibHAsI: 03HAKOMUTH C PEIICHUEM CUCTEMbI TPUTOHOMETPUUECKUX YPAaBHEHHIA
- BOCIHMTAaTeJILHAs. BBIPA0ATHIBATh y YYAIIUXCS TaKHE KA4eCTBA, KaK aKKypaTHOCTh U
yMEHHE JOOUBATHCS ONPEACICHHBIX PE3YyIbTaTOB COOCTBEHHBIM TPYIOM.
- Ppa3BUBAOIIAs: HAYYUTh pEIIATh TPUTOTOMETPUYECKUE YPaBHEHUS U  CUCTEMBI
TPUTOHOMETPHUECKUX YPaBHEHUI MMyTeM CHUXKEHUS CTETICHU.
e OpranuzanuoHHblii MOMeHT: 10 MUH
a) opra"u3anus paboudeid 00CTAaHOBKHU Ha 3aHSATUIO)
omnpeieNIieHue Leleil 1 3a1a4 3aHsATUs
e AKTyaJM3anus ONOPHBbIX 3HAHUIA M0 npoiinenHoi Teme: 20 MuUH
a) IPOBEPUTH YPOBEHb 0A30BBIX 3HAHUH CTYIEHTOB
5.3. 3agaum o0y4eHus.
o O0ObsicHeHue HOBOI TeMbl: 40 MUH
TpuronoMmerpuyeckne ypaBHeHuUs1, peliaeMble MMyTeM MOHUKEHUsI cTenenu. Pemmenne
OJJHOPOJIHBIX TPHUIOHOMETPHYECKUX YPABHECHMIA.

[TpeoOpa3syiiTe B mpou3BeCHUE CIIETYIONTNE BHIPAKCHMUS:

40 +80 40 - 80

sin 40° +sin 80° = 2sin cos = 2sin 60° - cos 20°

2 2
sin 80° —sin 40°  pemuTh TO0Ma
c0s50° + cos 20° = 2co0s 35 - cos15°
c0s15° — c0s 25° pemuTh J0Ma
sin 20° + cos80° = sin 20° +sin 10°
sin 40° — cos 25° pemuTh AOoMa
sin o + coso. =
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= sina +sinP | sin o, — CoS o
_— . PEIINTh AOMaA
sino —sin B sino +coso
.o+ o — o+ O o — o +
2sin B - COS B 1 2C0S B -sin B = —CO0S B . COS B =
2 2 2 2 2
o + a —
=1tg p ctg B
2 2
Z[OKa)KI/IT € CJICAYIOIIHEC TOXKACCTBA:
g0 + ctgP sinfa+P). sina-cosP +sinPB -coso.  coso + COSP .
ciga = . i 3 B = ,
sina -sin B sina -sin B cosf  cosa

cos?a +Cos* B 1
COSoL + COS P CoSaL + COS B

. . cosal . . cosS . . .
sin B -sina - — +sino -sin B - — B=SInB-COSoc+S|n0L-COSB=S|n(oc+B)
sina sin B
sin o + sin 5a.
———— =1tg3a

coso. + C0s ba

9) sina. + sin 5a. = 2sin 3o - €0S 20
coso. + cos5a = 2 cos3a - cos 20
2sin 3o -cos20.  sin 3o

2c0s3a - €CoS20.  COS3a

=tg3a

sin100° —sin 40° = cos 70°

10) 1
sin100° —sin 40° = 2¢cos 70° -sin 30° = 2cos 70° - E = cos70°

1+ coso. + €coS 20, + COS 3a
11) = 2cosa

2cos?qa, + cosa —1

5.4. OcHOBHBIE BONIPOCHI TEMBL..

e 3akpenJieHHe NPOI/ICHHOr0 MaTepuaJia: 25 MUH

® OTBCTHI HA BOIIPOCHI IO HOBOU TEMCE,

e peleHne 3a/1ay;

e paboTa ¢ KapTOYKaMU 3aJJaHUM;

® BLINOJHEHNE TECTOBBIX 3aJJaHUMH.

5.5. MeToabl 00y4eHUs U npenoaaBaHus (MaJjble rpynmnbl,
AUCKYCCUM,CUTYallMOHHBbIE32/1a4H, pad0oTa B mapax, npe3eHTanumn,keiic-craau u ap) 30
MMH

e OcHOBHas:

o JlonmoaHHUTEIbHAS:

5.6. Jlutepartypa

OcHoBHasn?
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1. bazapb6ekoBa A. A. XKorapsl MmaTematuka : oKyibIK / A. A. bazapOekoBa, A. b. bazapOekosa.
- Anmarsl : OCIIH, 2023. - 368 Oer

2. AxmeroBa A. Y. Marematudeckuii ananu3 : yaeOHoe mocobme / A. Y. Axmerona, JI. C.
Kaparaesa. - Anmarsl : OCIIH, 2023. - 132 ¢

3. Ammp6aeBa H. K. JKorapbl maremaruka KypChIHBIH Heriznmepi : oky Kypansl / H. K.
Ammp6aesa. - Anvatsl : OCIIH, 2023. - 304 Ger.

4. O6inkaceiMoBa A., XKymaryioBa 3. AnreOpa >xoHe aHanu3 Oactamanapbl. OKYIIBIK.
MzparensctBo "Mekren" 2019 11-chiabim.

5. AobsuikacumoBa A.E., IloiteiHOekoB K. [I.. «Anrebpa u Havyayia aHanuza. YueOHuk mias 10
KJ1acca o0IIeCTBEHHO-TYMaHUTApPHOTO HANIPaBIIeHUs 00111e00pa30BaTeNbHbIX MIKOI. AJIMATHI:
Mekren, 2017.

6. AobuikacumoBa A.E., IloiteiHOekoB K. [I.. «AnreOpa u Havasa aHanu3a. YueOHuK mas 11
KJ1acca oOIIeCTBEHHO-TYMaHUTAPHOTO HAMIPaBIIeHUs 00111e00pa30BaTebHBIX MIKOI. AJIMATHI:
Mekren, 2017.

7. AbbuikaceiMoBa A., Xymarynosa 3. AnreOpa u Havana aHanusa.YueOHUK..-M31aTenbcTBO
"Mexkten" 2019 (pycc) 10- knacc

8. Kopuesckmii B., XXymarynoBa 3. AnreOpa skoHe aHanu3 Oactamainapbel. Ecenrep KUHAFbI.-
W3narensctBo "Mekren" 2019 (xa3) 10-cbibim.

9. CmupnoB B.A., TysakoB E.A T'eomerpus. Okynbik M3natenscrBo "Mekten" 2018 10-ChIHBII.

JlonmosiHUTEbHASA

1. .II. ProctiomoBa, C.T.ProctiomoBa Tpenaxep mo maremaruke ais noarorosku k EHT.
Anmatsi:2018.

2. Paxumkanosa, C. K. Teopus BeposiTHOCTel 1 MaTeMaTH4eckast ctatuctuka [ Tekcer] : yaueGHo-
metonudeckoe mocodue / C. K. Paxumxanosa, J[. C. Kapataea. - Anmars! : OCIIHN, 2023. —
188c.

3. A.IlLAnumos, FO.M.Konsarun. Anrebpa m Hayana maremarudeckoro anammza 10-11 ki
VYuebuuk. M. [Ipocemanue, 2018.

4. A.C.Atanacesn, B.®.byry3os 1,b Kanonrnes. 'eomerpust (6a30B0it mpoduiIHbIN YPOBEHB ).

5. M.IIpocsemienue, 2018.

5.7. Kourpoab (Bompocsl, TecTbl,3a1a4u u TA.) 10 Mmun
1. Yto Takoe TPUTOHOMETPUIECKOE ypaBHEHHUE?
2. Uto Takoe pelieHne TPUrOHOMETPHUECKUX YpaBHEHUI?
3. MeTozp! peneHus] TPUrOHOMETPHUYEKCHX YPaBHEHUH?
4. Kak pemuTh cloKHbIe TPUTOHOMETPUUECKUE YpaBHEHUS?

a) OILICHUBAHUE YJalluXcCst

0) 3a/1aHKE HA IOM

3ansarue Ne 14

5.1. Tema: BekTophl Ha INTIOCKOCTH, B IPOCTPAHCTBE.
e KosmnuecTBO yueOHBIX YacoB: 135 Mun
e Buj 3ansiTus (TMI YPOKa): KOMOWHUPOBAHHBIH.
5.2. Ileanb 3aHATHA:.
- o0pa3oBaTejibHasi: OOBSCHHUTH (OPMYIBI pacueTa BEKTOPOB, JJIUHBI BEKTOPOB,
BEJIMUMHBI YTJIa MEKy BEKTOPAMH U PACCTOSTHUS MEXKIY ABYMS TOUKaAMH
- BOCHHUTATEJIbLHAS. BBIPA0ATHIBATh y yUAlIUXCS TAaKUE KayecTBa, KaK aKKypaTHOCTh U
yMEHHE JOOUBATHCS ONPEAETIECHHBIX Pe3yIbTaTOB COOCTBEHHBIM TPYIOM.
- pa3BUBAKOIIAS: HAYYUTh NPUMEHSATH ACHCTBUS K BEKTOpPaM, BBIYUCIUTH JJIUHY BEKTOPOB,
BEJIMUMHY yIJla MEKy BEKTOPaMH U PAaCCTOSTHUE MEXKIY ABYMS TOUKaMHU
e OpranuzanuoHHblii MoMeHT: 10 Mun
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a) opranm3anus padoueii 00CTaHOBKHU Ha 3aHITHI

0) ompezeneHue 1enei 1 3a1a4 3aHATHS

e AKTyaju3auusi ONOPHBIX 3HAHUI MO MpoiiaeHHoi Teme: 20 MUH
a) MPOBEPUTH YPOBEHb OA30BbIX 3HAHUM CTYJIEHTOB

5.3. 3agaum o0yueHuUs.
e O0bsacHeHHe HOBOI TeMbl: 40 MUH

BekTopbl Ha I0CKOCTH, B MPOCTPaHCTBE. [leliCTBUA HA/l BEKTOPaMMH.
Pa3no:keHue BekTopa Ha cocTaBisiomue. [lpoexknus BekTopa.
Teopema 0 mpoeKUM CyMMBbI BEKTOPOB.
Omnpenenenue 1. HanpapiieHHBIN OTPE30K HA3BIBAIOT 6EKHLOPOM.

Bexkrop, 3amannsiii napoii (A, B)HecoBnagaronmx Toyek, 0003HA4YAETCs CUMBOJIOM

"AB . Touka A Ha3bIBaeTcs Ha4daJlOM, a TO4YKa B — xoHmom BCKTOpaA.

A/B'

— —

Onpenenenne 2. Paccrosinue | AB | Has3bIBaeTcs JUIMHOH (MoxyneM) BeKTopa AB . Taxue
BEKTOPA MOKHO 0003Ha4YaTh TaK: — °

- a, b,..x
OHDGI[GJ'IGHI/IG 3 BeKTOp y KOHIIBI KOTOPOI0 COBIIAAAar0T, HA3bIBACTCA HYJICBBIM
AB

BEKTOPOM.
Onpenenenue 4. J/[Ba BeKTOpa Ha3bIBAIOT KOJUIMHAPHBIMU, €CJIM OHU JIEXKAT Ha OJTHON IPSAMOi
WY Ha NTapaJuIeNIbHBIX NPAMBIX. HyneBol BEKTOp CUMTAETCs KOJUIMHAPHBIM JIIOOOMY BEKTOPY. _

I[Ba OIWHAKOBO HAIIPABJICHHBIX BEKTOpa HA3bIBAKOT COHAIIPABJICHHBIMU (a TT b )

HpOTI/IBOHOJ'IO)KHO HaIpaBJICHHBIMHW BCKTOpaMMW HA3BIBAOTCA IMPOTHBOIIOJIOXKHO
HaITpaBJICHHBLIC

BexTophl (a Nb).
Onpenenenne 5. /Iga BEKTOpa Ha3BIBAIOTCS PABHBIMH, €CIIM OHU COHAIPABIICHBI M PABHBI 110

mozymo, T.e. ecnu a T4 m‘b‘ ,Toa=h.

t; / CBolicTBa CyMMBI BEKTOPOB:
C =
l.a+p=a
—
a

9

1. BeluuTaHue BEKTOPOB. -

ZIBa BCKTOpPA HA3bIBAIOTCA MPOTHUBOIIOJIOXXHBIMHA, €CJIM UX CyMMa paBHA a 7]

HYJIEBOMY BEKTOpPY. BeKTop, MpOTHBONOOKHBIM BEKTOPY a, 0003HadaeTcs - —da

a . -

a+(-a)=0. - . -

]E)CKTOp C Ha3bIBACTCsA PA3HOCTBIO BEKTOPOB a , €CIIM | + b a . UroObl BIYECTH M3
- C

-

BGKEORa { BEKTOp b , 10CTaTOYHO MPHOABHUTH K BEKTOPY & BEKTOP, IPOTHBOIOIOKHBIH BEKT

y’ '\< a s

atph

2. YMHOXEHHE BEKTOpa Ha YUCIIO. .
Onpenenenue: [IponsBenenreM HEHyJIEBOro BEKTOPa & Ha YMCIIO M HA3bIBAETCA BEKTOD,

UMEIOIMI HanpaBJIeHue BeKTopa a, ecau M>0, ¥ MPOTUBOIOJIOKHOE HanpasiieHue, eciu m<0.

JlnvHa 3TOro BEKTOpa paBHA IMPOU3BEACHHUIO JIMHBI BEKTOpa @ HAa MOIYJIb YMCIa M U

o0o3Havaercs Ma.
OCHOBHBIC CBOMCTBAa YMHO)KEHHUS BEKTOPa Ha YHCIIO.

m(na)=(mn) a
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- ma+na (m+n)a
- ma+mb m(a+b)

- 0*c=m*0=0
3. Paznoxenue BCKTOpPA 110 KOOPAWMHATHBIM OCSIM.
[Tpsimast, Ha KOTOPOM BBIOPAHO IOJOKUTEIBHOE HAIPABIECHUE U 3aJlaHa €AMHUIIA U3MEPEHUS
JJIMHBI, HA3bIBACTCS OCBIO.

Bekrop e, uMerommii JuHy |€ [=1 u HampaBJeHHUE, COBIAJAIONICE C HANPABICHUEM OCH,

Ha3bIBACTCA CAMHUYHBIM BEKTOPOM (OpTOM) 9TOM OCH.
%[Ba HCHYJICBBIX BCKTONA, B3ATHIX B QIPCACICHHOM HOPAIKC HaBBIBaIOICﬂ 0a3ucom.
A3JIOKCHUC BCKTOPA 3 B Gasuce (i, J)uMeeT BuA a=Xi +Vyj,roe i - CI[I/IHI/I‘IHLII/I BCKTOp

a
Ha ocu OX; j - equHUuHBIN BekTop Ha ocu OY. Uucina X U y — KOOpJIMHAThl BEKTOpa B Oa3uce.

Ecmu nagano BEKTOpa d HAXOIUTCA B TOUKE A (xajya), a xonen B Touke B (xBjys), TO
pasIIOKeHNE BEKTOpa a 3aIACHIBACTCS B BUE a = AB = =(x —x ); +(y -y )i
B A A

IIpsiMoyroJibHbIe KOOPAMHATHI HA IVIOCKOCTH M B IPOCTPAHCTBeE.
JleHCTBHS HAl BEKTOPAMM, 32JaHHBIMH KOOPIHHATAMM.

Ecnu B 6asuce (i, j) 3amanbl BeKTOpbI a =(X1,y1) U b =(x2,y2), TO:

1. Koopnunatel cymmBl 7B BEKTOPOB  paBHbl CYMMAaM COOTBETCTBYIOIIMX KOOPJIMHAT
CJIaraeMbIX; TO €CThb a X +X ;Y +Yy )4 BIPOCTPAaHCTBE a X +X;y+y;z+z
b b

+¥= 1 2 1 2 +Y¥= 31 2 1 L, 4

2. KOOp,I[I/IHaTBI Pa3HOCTI 1B BCEKTOPOB PaBHBI PA3HOCTH COOTBCTCTBYIOIINUX KOOPAHWHAT JTUX
BEKTOPOB, TO €CTH a X =Xy —Y ) 1BIPOCTPAHCTBE a X —=X3¥Yy—-VY,zZ-2).
b

= 1 2 1 2 = 1 2 1 92 1 2

3. KoopauHaThl MPOU3BENEHHS BEKTOPA HAa YHCIO PaBHLI MPOM3BEICHUSIM COOTBETCTBYIOIIUX
KOOp/JMHAT JaHHOTO BEKTOpa Ha ATO YHUCIO, TO €CTb N

opA a p ’ b =(x2,y2) uMeeT BHI X1=MX2,

ma = (mx; my; mz )

VYciaoBre KOJUIMHEApPHOCTH JBYX BEKTOPOB a =(X1,y1) U

Y1=MYy2, TO €CTb €CJIU COOTBECTCTBYIOIIME KOOPAMHATHI JIBYX BEKTOPOB IIPONOPLUHAOHAIILHBI, TO
BCKTOPBI KOJUIMHCAPHBIC.

- - :l | x2 + y2
JlnuHa paguyc-BekTopaa =(X,y) HaxomuTcs mo ¢Gopmysead , B TIPOCTpPAHCTBE
|a| =Jxt+yr+z2 .,
Jliuna  Bektopa  a= AB =(X; — X, Vs — Va) HaxoauTcs 1m0 (Qopmyne:
- 2 2
\/ X, —X, ) +(y, - .
= AB = (% = %)+ (Vs =) C nomoIsio 310l (GOPMYITBI BBIYUCISCTCS PACCTOSHUE
(AB ||
MEKILY I[BgMH TOYKAMH Ha TIOCKOCTH. JIJTMHA BEKTOPA B IIPOCTPAHCTBE BBIYUCISIETCS 1O hopmyie:
2 2 '
|AB| \/(X A) +(yB_yA) +(ZB TZav
Vrnbl, obpazyembie BekTopoM a= AB ¢ ocsamu koopauHatr OX u OV, HaxomsdTcs Mo

Xg — Xp

\/(xB _xA)Z + (yB - yA)2

Ys = Ya

dbopmynam: coso = ; COSP =
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\/(XB - XA) + (yB - yA)

CkaJjsipHoe npou3Be/JeHNe IBYX BEKTOPOB.
Omnpenenenue. CkansipHbIM TPOU3BEICHUEM JBYX HEHYJIEBBIX BEKTOPOB HA3bIBAECTCS YHUCIIO,
paBHOE MTPOU3BEACHUIO UTMH STUX BEKTOPOB HAa KOCHUHYC yIila MEXAY HUMH. | -
CkalsipHOE IPOHM3BE/ICHHE BEKTOPOB @ U p 0003HAYaeTCst CAMBOJIOM a- |, . Takum oOpasowm,

110 ONpCACICHUTIO -oo=a - . ( )
ab ‘b‘ cos ab
OCHOBHBIE CBOICTBA CKAISIPHOTO IIPOU3BEICHUS:
a.
1. b=p.a

2.8 (b+c)=a-b+a-c
3. m(a-b)= (m-a)-y=a(m-
Omnpenencnre. CKaIAPHBIM KBaJpaTOM BEKTOpaa Ha3bIBACTCS CKaSIPHOE MPOU3BEICHHE,

a-a KOTOpOe paBHO KBaJIpaTy €ro JUIMHBL: a-a=a’.
Heo6XxoauMbIM U 10CTaTOYHBIM YCIOBUEM NEPIIEHAUKYISPHOCTH JBYX BEKTOPOB SIBISETCS

BBINIOJIHEHME cenyromero ycnosus: a#0,b #0;a-b=0<a lb.
Heo06XxoauMbpIM U JJOCTATOYHBIM YCJIOBHUEM KOJIJIMHEAPHOCTU JBYX BEKTOPOB SBIISETCS
BBIIIOJTHEHUE COOTHOWIEHHUS: g.b ==£|a|-|b, IpU 3TOM 3HAK IUIFOC COOTBETCTBYET CIIy4ar0, KOraa

a™ b amunyc — ciyao a ™ b .

CxanspHOe TIPOM3BEICHUE BEKTOPOBA =(X1,y1) M b =(X2,y2) BBIpakaeTcs dYepe3 HX
KOOPJIMHATHI 10 pOpMyJIe: @b = X, - X, + Y, - Y,, B IPOCTPAHCTBE a-b =X, - X, + Y, - Y, + 2, - Z,.

5.4. OcHOBHBbIE BONIPOCHI TEMBI..

3akpenJieHue NPoOIIEHHOr0 MaTepuana: 25 MUH

OTBETHI Ha BOIIPOCHI 110 HOBOW TEME;

peleHue 3a1ay;

paboTa ¢ KapTOouKaMHu 3aJJaHU;

® BBINIOJHEHNUE TECTOBBIX 33aHUH.

5.5. Metoabl 00y4yeHusi U npenoaaBanus (MaJjble IPyNnbl, THCKYCCHU,CUTYallMOHHbIE
3aja4m, padoTa B napax, npe3eHTauuu,keic-cragu u ap) 30 mun

e OcHoBHas:

e JlomonHuTenpHas:

5.6. Jlutepatypa

OcHoBHas:

1. bazapb6exoBa A. A. XKorapsl MmaTemaTuka : OKyJbIK / A. A. bazap6ekoBa, A. b. bazapb6exora.
- Anmartel : OCIIN, 2023. - 368 OeT

2. AxmeroBa A. Y. Marematudeckuii aHamu3 : ydeOHoe mocobue / A. V. Axmerosa, [I. C.
Kaparaesa. - Anmatsl : OCIIHN, 2023. - 132 ¢

3. Ammpb6aeBa H. K. JKorapel Maremartuka KypcChIHBIH Herizzepi : oky kypausl / H. K.
Ammp6aeBa. - Anmmartsl : OCIIH, 2023. - 304 Ger.

4, o6inkaceiMoBa A., XXymarymoBa 3. AnreOpa xoHe aHanu3 Oacramanapbl. OKYIIBIK.
HNznarennctBo "Mekten'" 2019 11-cuIHbim.

5. AobuikacumoBa A.E., [HoitsinOekoB K./I.. «AnreOpa u Havana ananusza. YueOHuk st 10
KJ1acca 00IIeCTBEHHO-TYMaHUTAPHOTO HAIIPaBICHHUs 001e00pa3oBaTEeIbHBIX KO AJIMATHI:
Mekrem, 2017.
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6. AosuikacumoBa A.E., IlloiteiHOekoB K./I.. «Anre6pa u Hauvana aHanuza. YdeOHUK st 11
KJIacca 00IIeCTBEHHO-TYMaHUTAPHOTO HaIlpaBJICHUS 001Ie00pa30BaTENbHBIX MIKOI. AJIMAThI:
Mekrern, 2017.

7. AbbutkaceiMoBa A., XKymarynosa 3. AnreOpa u Hayana aHanusa.YdeOHHK..-M3maTenbcTBO
"Mexkten" 2019 (pycc) 10- knace

8. Kopuesckwuii B., XXymarynoBa 3. AnreOpa »xoHe aHanu3 Oacramanapbl. Ecentep >KMHAFBI.-
NznatenscrBo "Mexkren" 2019 (ka3) 10-ceinbIm.

9. CmupnoB B.A., Tysakos E.A T'eometpus. Okynsik M3natensctBo "Mekrten" 2018 10-chIHbImI.

JlonmosHuTeNbHAS

1. NL.II. ProctiomoBa, C.T.ProctromoBa TpeHakep mo maremaruke st moaroroBku k EHT.
Anmatsei:2018.

2. Paxumxanosa, C. K. Teopus BeposiTHOCTEl 1 MaTeMaTHueckas ctatuctuka [ Tekct] : yuebHo-

meroandeckoe nocooue / C. K. Paxumxkanora, JI. C. KaparaeBa. - Anmatser : OCIIN, 2023. —

188c.
3. A.llLAmumos, KO.M.Komsirua. AnreOpa u Hadalia MatemaTudeckoro anamm3a 10-11 .
Yueobnuk. M. IIpocemanue, 2018.
4. A.C.AtanacesH, B.®.byry3os 1,b Kagonnes. 'eomerpust (6a30B0ii mpoQIIHEIN YPOBEHB ).
5. M.IIpocsemenue, 2018.

5.7. Koutpoab (Bonpocskl, TecTbl,3a1a4u U TA.) 10 Mmun
Urto Takoe BekTop? UTO Takoe HyJIEBOIl BEKTOP?
YTo Takoe KOJIMEHAPHBII BEKTOP?
Kaxue BEKTOpBI Ha3bIBAIOTCS PABHBIMU BEKTOpaMu?
Yro Takoe JyIMHA BEKTOPOB?
Yro Takoe CKIaspHOE YMHOKEHUE ABYX BEKTOPOB?
. Kak onpenenuts yron mexay ABymst BEKTopamMu?

a) OLICHMBAHME yYaIINXCS

0) 3a/1aHKE HA TOM

S whNEy

3ausTue Ne 15
5.1. Tema: YpaBHeHUE NMPSIMOH.
¢ KosinmuecTBo y4eOHBIX 4acoB: 3 135 mun
¢ Buj 3ansaTus (TUN yPOKa): KOMOMHUPOBAHHBIM.
5.2. Ileab 3aHATHA:.
- o0pa3oBaTeJibHASA: O0BACHUTH MOCTPOCHHUE YPAaBHEHHUH MPSMBIX, HAYYUTh YYaIIHXCS
COCTaBJIATh YpaBHEHUS MPSMOI MPOXOAsIIEeH yepe3 ABe TOUKH.
- BOCIIUTATEJbHAS. BHIPA0AThIBaTh y YYaIIUXCsl TaKWE KauecTBa, KaK aKKypaTHOCTh U
yMeHHe JOOMBAThCS ONpeAeNIEHHBIX Pe3yIbTaTOB COOCTBEHHBIM TPYIOM.

- Pa3BHBAIOINAsS: HAYYUTHCS pEIIaTh 3aJa4M ITyTeM NMPUMEHEHUS TOJTYYEeHHBIX 3HAHHUH IO
JTAHHOU TeME.

e Opranu3zanuoHHbiii MoMeHT: 10 Mun

a) opranuzanus paboueit 0OCTaHOBKHM Ha 3aHATUH

0) onpeneneHue e 1 3a1a4d 3aHATHS

* AKTya/IM3alus ONIOPHBIX 3HAHMI M0 npoiiieHHoi Teme: 20 MuH

a) MPOBEPUTH YPOBEHBb 0A30BBIX 3HAHUH CTYJECHTOB
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5.3. 3agauu o0yueHus.
e O0bsicHeHue HOBOI TeMbI: 40 MuH

YPaBHeHI/Ie l'lpﬂMOﬁ, l'[pOXOI[ﬂHleﬁ qyepe3 OAHY TOUYKY, Yepe3 ABE€ TOYKH.

OnpeneneHye. YpaBHEHHE IEPBOM CTENEHUM OTHOCUTEJIBHO IEPEMEHHBIX X U Yy, T.€.

ypaBHeHue Buaa Ax+By+C=0, mpu ycnoBuu, uto KodhduiueHTsr A 1 B 0THOBpeMEeHHO HE paBHBI
HYJTI0, HA3bIBACTCSI OOIIMM YpaBHEHUEM TIPSIMOM.

Vron ¢ MEXOY ABYMs IIPAMBIMHU, 3aIaHHBIMU KAHOHUYCCKHMU YPAaBHCHUAMUA m -

PaccmoTpum yacTHbIE citydan oOLIero ypaBHEHUS MPSIMOii.

m,ni, + n,n,

2
T, - BHIUHCIIETCA TIO dbopmyne: cose =

2 2 2 2 .
\/ml +n? -\/m2 +n?

5.4. OcHOBHBbIE BONPOCHI TEMBI..

e 3akpensieHne NpoiiIeHHOro MaTepuana: 25 MuH

® OTBETHI Ha BOIMPOCHI 10 HOBOH TEME;

e pelIeHue 3aay;

e paboTa ¢ KapTOYKaMU 3aJIJaHUM;

® BEITIOJTHEHUE TECTOBBIX 3a/IaHUH.

5.5. Metoasbl 00y4yeHHs M PenogaBaHus (MaJible FPYINIbI, AUCKYCCUM,CUTYallHOHHBbIE
3aja4M, padoTa B mapax, npe3eHTanum,Keic-craan u ap) 30 MmuH

e OcHOBHas:

o JlonoTHUTEIBHAS:

5.6. JIutepaTypa
OcHoBHas:

1.

bazapbekoBa A. A. JKorapsl MaTemaTuka : oKyJbIK / A. A. ba3zapGekosa, A. b. bazap6ekona.
- Anmater : OCIIH, 2023. - 368 Oet

. AxmetoBa A. Y. Maremaruueckuii aHanu3 : yueO6Hoe mocooue / A. Y. Axmerona, /. C.

KaparaeBa. - Anmarsl : OCIIH, 2023. - 132 ¢

Ammpb6aesa H. K. JKorapel mMaTemaTuka KypchIHBIH Herizzepi : oky Kypaisl / H. K.
Ammp6aesa. - Anmatsl : OCIIH, 2023. - 304 Ger.

Ob6inkaceiMoBa A., KymarynoBa 3. AnreOpa »xoHe aHanu3 Oactamarnapbl. OKYIBIK.
W3narensctBo "Mekren" 2019 11-cpinbim.

Ao6bsuikacumoBa ALE., IlloiteiHOekoB K. /.. «AnreOpa u Havyaya aHanu3a. YueOHuk miast 10
KJ1acca OOIIECTBEHHO-TYMaHUTAPHOTO HAMPaBJIeHUs 0011e00pa30BaTeNbHBIX IITKOJI. AJIMATHI:
Mekremn, 2017.

AobbikacumoBa A.E., Illoiisiaoexos K.JI.. «Anre6pa n Hauana ananuza. YueOHuk qist 11
KJ1acca OOIIECTBEHHO-TYMaHUTAPHOTO HAMPaBIIeHUs 00111e00pa30BaTeNbHBIX IITIKOJI. AJIMATHI:
Mekremn, 2017.

AoGbuikaceiMoBa A., XXymarynoBa 3. AnreOpa u Hadana aHanuza.YuyeOHUK..-U3aarenbcTBoO
"Mekten" 2019 (pycc) 10- knacc

Kopuesckuii B., )Kymarynosa 3. AnreOpa »xoHe ananu3 O6actamanapel. Ecentep >kuHaFbl.-
N3parensctBo "Mekren" 2019 (ka3) 10-chiHblII.

CmupnoB B.A., Tyskos E.A I'eomerpus. Okynsik U3natensctBo "Mekren" 2018 10-chinbIm.



ONTUSTIK-QAZAGSTAN ol SOUTH KAZAKHSTAN

MEDISINA [SKMA| MEDICAL
AKADEMIASY als, ACADEMY
«OHTYCTiK KasakcTaH MeavuuHa akageMusicol» AK AO «HOxHo-KaszaxcTaHcKas MeQUUMHCKAS akaneMus»
Kadenpa o01ieo6pa3zoBaTeabHbIX IUCIUIUINH 044-73/11-142
Metoandeckne peKOMEHIANN Crp. 47 u3 112
JlomosiHUTEIbHAS
1. NL.II1. ProctromoBa, C.T.ProctiomoBa Tpenaxkep mo maremaTtuke ajisg noarotopku Kk EHT.
Anmater:2018.

2. PaxumxxanoBa, C. K. Teopust BeposTHOCTe M maremaruyeckas cratuctuka [Tekcr] :
yueObHo-MeToaudeckoe nmocobue / C. K. Paxumxanosa, [1. C. Kaparaera. - Anmarst : OCIIU,
2023. — 188c.

3. A.IlLAnumoB, FO.M.Konsarun. AnreOpa u Havana mareMatudeckoro anamm3a 10-11 .
VYyeonuk. M. IIpocemanue, 2018.

4. A.C.AranacesH, B.®.byry3oB LI,b Kagonnes. 'eomerpust (6a30B0ii mpodUIHBINA YPOBEHB).
M.IIpocsemenue, 2018.

5.7. Konrpoab (Bompocsl, TecTbl,3a1a4u U TA1.) 10 Mmun
1. YpaBHeHue npsmMoi.

2. YpaBHEHHE MPSMOU ITPOXOISIICH TBE TOUKH.

3. YpaBHEeHHE IPSAMOIA € YIIIOBBIM KO3()DUITHEHTOM.

a) OLICHUBAHUE YJallluXCs

0) 3aaHKe HA IOM

3ansaTue Ne 16

5.1. Tema: [IpousBoHble HyHKUIMH
e KosuyecTBo yueOHbIX yacoB: 135 Mun
e Buj 3ansitus (TUN ypoka): KOMOMHUPOBAHHBIN.
5.2. llean 3aHATHSL:.
- oOpasoBaTenbHasi: JaTh IOHATHE O NPOU3ZBOJHONW (yHKUMH, OOBSICHUTH €€
reoMeTpUYeCcKUi 1 (PU3NIECKU CMBICII.
- BOCIHTaTeJIbHAS. BbIpaOaThIBaTh Y YYALIMXCS TaKMe KAauecTBa, KAK aKKypaTHOCTb U
yMeHHE JOOUBATHCS ONPEAEIECHHBIX PE3yIbTaTOB COOCTBEHHBIM TPYAOM.
- Ppa3sBHBAKOIIAsi: HAYYNUTHCS pEIIATh 3aladdl IIyTeM NPUMEHEHMSI MOJYYEHHBIX 3HAHUH 110
JTAHHOM TEME.
e OpranumzannoHHbli MoMeHT: 10 MuH
a) opranuzanus pabouelr 0OCTaHOBKHM Ha 3aHATHUIIO)
onpeesieHue eyiel 1 3a1a4 3aHsITUs
e AKTyaJu3anus ONOPHBIX 3HAHUI 10 npoiineHHoi Teme: 20 MUH
a) MPOBEPUTH YPOBEHb 0A30BBIX 3HAHUU CTY/ICHTOB
5.3. 3agaum o0yueHus.
e O0bsicHeHue HOBOW TeMbl: 40 MUH
IIpousBoaHas u ee reoMeTpu4ecKUuii U GU3NIECKHH CMBICJI.
KacareabHas k rpadpuky pyHkuum.

[pupamenue aprymenta. [pupamenue pynxiuu. [Tycts pynkuus y = f(x) onpenenena B

TOUKAaX X MX:. Pa3HOCTb X1 —X Has3plBacTCAd MPUPALIEHUEM aprymMeHTa, a a pa3HOCTb
f(x )- f(x) maseBaercss npupamenueM (YHKIMH NpM TEPEXONEe OT 3HAYEHHMS ApryMEHTa X K

3HA4YCHUIO0 apryMmeHTa Xi. [IpupamieHue aprymeHTa 0003HAYarOT

Af = Ay = F(x)- F(X)= f(x+Ax)- f(x).
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= f(x+Ax)- f(x)=k(x+ Ax)+b - (kx + b) = kKAX, OTKyma momaydaem

BCEX TAKHUX TOYKAX X, B KOTOPBIX CYIIECTBYET YKa3aHHBIHM BBIIIE MPEEIT; 3Ty (GYHKINIO HAa3bIBAIOT
npou3BoaHol QyHkuu y = f(X).

Hpumep: Haiitu '(2), ecnu f(x) = x2.

Pemenue: Mmeem

f(2)=22=4; f(2+Ax)=(2+ Ax)’. Af = f(2+Ax)- f(2)=(2+ Ax)" — 4 = 4Ax + (Ax)

Af _ 4AX+(AX)2 _ o Af = lim (4 + B
Torna, AX . Ax 4+ AX;lim E Axﬁo( -\/;)_ 4

3uaunr, f'(2)=4.

Onupasch Ha ONpENEIEHHE, MOXHO PEKOMEHIOBaTh CIEAYIONUHA IUIaH OTHICKAHHS
npousBoHOl yHkimu y = f(X):
1. ®uxcupyem 3nauenue x, Haxomum f (x).
2. laeM apryMeHTy X mpuparenne Ax , Haxomum f (X + AX).
3. Beuncisem npupamenne Qpynkman Af = f(x + Ax) - f (x).
Af

4. CocTtaBiseM OTHOLIEHHE — .
AX

Af
5. Haxoaum mpeznen OTHOIICHUS ___

BCEX TAKMX TOYKAX X, B KOTOPBIX CYIIECTBYET YKa3aHHBIH BBIIIE TIpeeN; 3Ty (yHKIMIO Ha3bIBAIOT
npoussojHoi Gynkimu y = f(X).

Hpumep: Haiitu f'(2), ecmu f(x) = x2.

Pemenne: Umeem

f(2)=22=4; f(2+Ax)=(2+ Ax)’. Af = f(2+Ax)- f(2)=(2+ Ax)" — 4 = 4Ax + (Ax)’

g_ 4AX+(AX)2_ - Af:“m 4+ _
Torna, Ax T_4+Ax,llm E AHO( \/;)_ 4

3HauuT, BCEX TaKUX TOYKAX X, B KOTOPBIX CYLIECTBYET YKa3aHHbBIN BbIIIE Mpeies; 3Ty QYHKIUIO Ha3bIBAIOT
npou3BoaHON pyHkmmu y = f(X).
IIpumep: Haiitu Pemenue: Mmeem

f'(2), ecm f(x)=x2.
f(2)=22=4; f(2+AX)=(2+ Ax)’. Af = f(2+Ax)- f(2)=(2+ Ax)’ — 4 = 4Ax + (Ax)’

Af AAX+(AXY T
TOFI[a, AX = T =4+ AX,Ilm E AXHO( ‘\/;)— 4
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3uaunr, '(2)=4.

Onupasce Ha ompeneleHHe, MOXHO PEKOMEHIOBATh CIEAYIOIUI IUIaH OTBICKAHUS
npousBosHoOl ynkimuu y = f(x):
6. ®ukcupyeM 3HaueHue X, HaxomuM f (X).
7. Jlaem apryMeHty x mpupamenue Ax , nHaxomum f (X + Ax).

8. Beruncisem npupamenue ¢pynkuun Af = f(x + Ax)— f (x).

Af
9. CocraBisieM OTHOLLIEHUE — .
AX
Af
10. Haxoaum mpeaest OTHOMICHHUS npu Ax — 0.
AX

DOu3nyecKuil CMbICJ MPOU3BOIHOM.
Ecmu S = S(t) - 3akon npsivonuHeiinoro aBmkenus, T0 S'(t) BBIPAKAET CKOPOCTH JBHKEHHUS

B MOMEHT BpeMenn t, T.€. V = S'(t) (MrHOBEHHAs CKOPOCTB).

Hamnpumep, 3aKoH CBOOOIHOTO IMaJEHHs TElIa BRIpaKaeTcs 3aBUcHMocThio S = 0,5gt2. Torma

CKOPOCTh MMaJIEHUSI B MOMEHT t TakoBa: V =S’ = (O,Sgtz): 0,59 (tz) =0,59 -2t = gt

Boobuie npoussojHas QyHkuun Y= f(X) B TOUke X BBIP@XKAET CKOPOCTH HM3MEHEHHS
GyHKIMM B TOYKE X, T.€. CKOPOCTb IPOTEKAaHUs IPOLECCA, OMHCHIBAEMOIO 3aBUCHMOCTBIO
y = f(x). B aTom cocTout Qusmueckuii cMbicn npoussoaHoi. Hampumep, mms QyHkuun y = X2
umeeM f'(x)=2x, npu X = 2 umeem f'(2)=4,anpu x =3 umeem f'(3)=6. D10 3HA4MTE, UTO B
TOUKe X =2 QyHKIUS u3MeHsercs B 4 pas3a ObIcTpee apryMeHTa, a B TOYKH X=3 - B 6 pa3

owIcTpee.
I'eomeTpuueckoe NCTOJKOBaAHHE NPOU3BO/IHOM.

i

e

0 p PETT i
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Iycte kpuBas KL, npencraBieHHas Ha pucyHke 1, ectb rpaduk ¢ynxmum y = f(x).
OtMetuM Ha HeW aBe TOUKU: M ¢ koopauHaTamu (X,y) U M1 ¢ KoopAMHATaMu (x + Ax, y+ Ay).

[Ipoeaem orpezok MP napamiensHo ocu abcuuce. B tpeyronsauke MMi1P MP = Ax , M1P = Ay .
Ay

IosTOMy OTHOIICHHE __ papHo TaHreHcy yria o, oOpasoBaHHOTO cekymeii MMj ¢ ocbio
Ax

abcuucc. [Ipy Ax — 0 Touka M ocraeTcsi HEMOABIKHON, a M1 HEOTpaHUYCHHO MPUOINKACTCS

BlI0JIb KpuBOM K Touke M. Cekymass MMi1 Bce 3T0 BpeMs MEHSIET CBO€ HampaBiieHue. Bmecte ¢

3THUM U3MEHseTca U yroa o . [Ipu atom —= tgo .
Ax

B npenene xopna MM 3aiimer nonoskenue kacarenbHoi MN, 1 oOpa3ys ¢ ocklo alciuce
HEKOTOpBIN yrois f3 . O4eBHIHO, YTO IIPU ITOM B=Ilima,u tgp = lim tga , HO tgo = iy.

A0 Ax—0 AX

Criefi0BaTebHo, tgf = lim &Y = /-

x>0 AX
Takum oOpazom, npousBoaHas GpyHKuuK f(X) B TOYKe X paBHA TAHTEHCY YIiia HAKIOHA

KacaTelbHOU K rpaduKy 3ToN QYHKIIMH B TOYKE C aOCIIMCCOM X.
Onepanys HaXx0XI€HUS MPOU3BOAHOMN Ha3bIBaeTCs AUPPepeHInpOBaHIEM
[TpaBuna nuddepennrpoBanus

1. (C)y=0. C-const

2. (U+v-w)=Uu+V-w

3. (u*v)' =uv+uv

4. (c*u) =c(u) . C-const
u Ny _ !

5. (_)r _ uv 2UV
v v

6. (xn)é nxn—l

5.4. OcHOBHBIE BONIPOCHI TEMBI..

e 3akperJieHHe NPOHEHHOr0 MaTepuaga: 25 MuH
OTBETHI Ha BOIIPOCHI 110 HOBOH TeME;

peleHue 3aaay;

paboTa c KapTouKaMHu 3aJJaHH;

BBITNIOJIHEHUE TECTOBBIX 3aJaHUM.
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5.5. Mertoabl 00yueHus: U npenoaBaHus (MaJjble rPyNibl, JMCKYCCHU,CUTYALIMOHHbIE
3aaa4m, padora B napax, npe3eHranum,keic-craau u ap) 30 mux

OcHoBHas:
JlononHuTenbHas:

5.6. Jlurepatypa
OcHoBHas:

1.

9.

bazap6ekoBa A. A. Xorapsl MaTemaTHKa : OKyJbIK / A. A. bazapOekoBa, A. b. bazap6ekona. -
Anmarsl : OCIIN, 2023. - 368 Ger

. AxmeroBa A. Y. Marematudeckuii aHanu3 : ydeOHoe mocobme / A. Y. Axwmeroa, /. C.

Kaparaesa. - Anmatsl : OCIIN, 2023. - 132 ¢

. Ammp6aena H. K. YKorapel MmaTemaTuka KypchIHBIH HeTi31epi : oKy Kypaisl / H. K. Amupbaesa.

- Anmater : OCIIH, 2023. - 304 Ger.
oobinkaceiMoBa A., KymarymnoBa 3. AnreOpa »xoHe aHanu3 Oacrtamanapel. OKYJIBIK.
UznarennctBo "Mekten'" 2019 11-cuIHbIm.

. Aosuikacumona A.E., oieiaOexoB K. /.. «Anrebpa n Havyana aHanmza. Yueonuk s 10 knacca

00IIECTBCHHO-TYMaHUTAPHOTO HAIIPABIICHUS 001Ie00pa30BaTeIbHBIX KO, AIMaThel: MeKTerl,
2017.

. Aosuikacumona A.E., oieiaOexoB K. /.. «Anrebpa n Havana aHaim3a. YueOnuk s 11 kmacca

00I11eCTBEHHO-TYMaHUTApHOT'O HAIIPaBICHUs 00Ie00pa3oBaTeNbHbIX IKOJI. AJIMaThl: MeKrerl,
2017.

. AobuikaceiMoBa A., XymarynoBa 3. Anrebpa u Havana aHanusa.YdeOHUMK..-M3narenbcTBo

"Mexkten" 2019 (pycc) 10- knace

. KopueBckuii B., XymarynoBa 3. AnreOpa xoHe aHanu3 Oacramanapsl. Ecenrtep XHUHarbl.-

UznatensctBo "Mekren" 2019 (ka3) 10-chiHbI.
CwmupaoB B.A., TysikoB E.A T'eomerpus. Okynsik U3narensctBo "Mekren" 2018 10-chIHbII.

JomosHuTeabHAS:

1.

2.

W.I1. ProctiomoBa, C.T.ProctiomoBa Tpenaxkep mo maremaruke st moarotoBku k EHT.
Anmater:2018.

PaxumxanoBa, C. K. Teopust BeposaTHOCTe U MaTemMaTHueckasi ctaTucTuka [Tekct] : yueOHo-
meroandeckoe mocodue / C. K. Paxumxanona, J[. C. KaparaeBa. - Anmarsr : OCIIU, 2023. —
188c.

. A.ll,AnmumoB, FO.M.Konsrun. AnreOpa u Hawyana mareMatudeckoro amamusa 10-11 xdo.

VYuebnuk. M. IIpocemanue, 2018.
A.C.Artanacesn, B.®.byty30B L|,b Kanonues. 'eomerpus (6a30B0ii mpodHIIHBINA yPOBEHB).
M.IIpocsemenue, 2018.

5.7. Konrpoab (Bompocsl, TecTbl,3a1a4u u TA.) 10 Mmun

1.
2.
3.
4.

Yro Takoe npon3BoaHAs?

IIpon3BoHas U €€ T€OMETPUUECKUI CMBICIT
[Tpou3BoHas U ee (PU3NUECKUI CMBICI.
[TpaBuna quddepeHnmpoBaHusl.

a) OLICHUBAHUE yYaIInuXcst
0) 3agaHue HA IOM

3auarue Ne 17

5.1. Tema: IIpousBoaHas CIOXHOU (PYHKITHH.

KosmnyecTBo yueOHbIX yacoB: 135 Mun
Buj 3aHsiTust (TUN Ypoka): KOMOMHUPOBAaHHBIH.

5.2. llean 3aHATHS:.
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- oOpa3oBaTe/IbHAsI: HAYYUTh YUAIIUXCS HAXOXKJICHHUIO POU3BOIHOM CIOKHBIX (YHKITHIA
- BOCHHUTATeJbHAsSl. BBIPAOATHIBATh y yUAIIMXCS TAKUE KAYeCTBA, KaK aKKypaTHOCTh MYMEHHUE
NOOUBATHCS ONPEACTICHHBIX PE3YyIbTaTOB COOCTBEHHBIM TPYAOM.
- Ppa3BUBAKOIIASI: HAYUYUTHCS PEIIATh 33Ja4d MyTeM MPUMEHEHHUS MOJYYCHHBIX 3HAHHUM 10
TAaHHOU TEME.
e OpranuzanuoHHblii MoMeHT: 10 MuUH
a) opranm3anus padoueii 00CTaHOBKH Ha 3aHATHI0) onpeneneHre 1esei 1 3a1a4d 3aHsATUs
e AKTyaju3anus ONOPHBIX 3HAHUI N0 npoiigeHHoii Teme: 20 MUH
a) MPOBEPUTH YPOBEHb 0A30BbIX 3HAHUM CTYJEHTOB
5.3. 3agauu oGyueHmus.
e OObsicHeHue HOBOIi TeMbl: 40 MUH
Caoxnas GyHkums u ee 1uppepeHupoOBaAHNE.

Crnoxunoil ¢yHKIMeH cuuTaeTcs Takas (PyHKIHS, Y KOTOPOM apryMeHT TakKe SBISETCS

¢bynkueit. O6o3Havgaercs 310 TakuM odpazom: f(g(x)). yHkmms g(X) cauTaeTcs apryMEeHTOM

f(9(x)).

lﬂpouasonHaﬂ{gpngpn (byHKUMM| paBHa NPOU3BEAGHMIO

<

flo)) =r'(9)-g'(x)

1 \
]npomasouuoﬁ BHELHEN (DYHKUMN NO HEM3MEHHOW BHYTPEHHEWN Ha NPOW3BOAHYIO BHYTPEHHEN (hYHKLUMU

2

[Tycte umeem ¢yHkuuioo Bujpa: f=sinx
(UKCUPOBaHHOH TOUKE X, HYKHO:
1) BBEIYHCTUTE X,
2) HaiiTH 3HAYEHHUE CHHYCA TIPU TIOMY4eHHOM 3HAUeHHiT X2,
B n006HBIX clTyasx TOBOPST, 4To 3anaHa cnoxHas pyaxuus f(g(X)) 3aech g(x)=x? u f=sing(x)
[Tycts y=f(g(x))-cnoxxnas GpyHKuus, npuueM GyHKIUsA u=g(X) quddepeHnmupyema B TOUKe
X, a ¢yakuus y=f(u) nuddepeHmupyemMa B COOTBETCTBYIOIIEH Touke U. Torma ¢yHKIUS
y=f(g(x))muddhepenmupyema B ToUKe X, IpuIeM
y=F(g(x))*g’(x)

3anuch f7(g(x))o3HauaeT, yTo MPOU3BOIHAS BeIUeciseTcs o Gopmyse st £(X), HO BMeCTo
X mojacrassercs g(X).
[Tpumep. Haiitu npousBoaHyto QyHKITUH.

y =tg(x® + x+1)

. UroObl HaWTH 3HadeHHe 3TOH (QyHKIMM B

1 2x +1
y' = (tg(x® + x+1)) = *(x2+x+1) = A
cos2(x? + x +1) cos2(x? + x +1)

I[J'IH HaXO0XJICHUA HpOI/I3BOI[HOI71 CTEIEHHOM’ CPYHKI_[I/II/I MOKHO HUCIIOJIb30BATh IIPAaBUIIO
HAXO0XEHUS MPOU3BOJHON OT CTETNIEHHON (YHKIIMU HE TOJIbKO JJI HATYpaJbHBIX, HO U
,Z[J'IHJ'IIO6LIX HOKEBE[TCJ'ICIZ, TO €CTh IJIA II000ro JIeCTBUTEIBHOIO YKciaa N

(x"y=nx"! (x>0)

1
[Tpumep. Haiiti npousBoanyto GpyHkmun Y = M

1 1
y=_=y=(x!=-Ixt1=-x2=-_"
XZ



ONTUSTIK-QAZAGSTAN ol SOUTH KAZAKHSTAN

MEDISINA [SKMA| MEDICAL
AKADEMIASY als, ACADEMY
«OHTYCTiK KasakcTaH MeavuuHa akageMusicol» AK AO «HOxHo-KaszaxcTaHcKas MeQUUMHCKAS akaneMus»
Kadenpa o01ieo6pa3zoBaTeabHbIX IUCIUIUINH 044-73/11-142
Meroaudeckne peKOMeH AN Crp. 53 u3 112

5.4. OcHOBHBIE BONIPOCHI TEMBI..

3akpenieHue NpoiiIeHHOro MaTepuasaa: 25 MUH

OTBETHI Ha BOIPOCHI 110 HOBOW TEME;

peleHue 3aaay;

paboTa ¢ KapTouKaMu 3aJIaHui;
®  BBINOJIHEHHE TECTOBBIX 3aJaHUM.

5.5. MeTtoabl 00yueHusi M npenoJaBanus (Majble rpynibl, AUCKYCCHH,CUTYAHOHHbIE
3aja4m, padoTa B napax, npe3eHTaumu,keic-craau u ap) 30 mun

e (OcHOBHas:

e JlononHUTEIbHAS:

5.6. JIuteparypa

OcHoBHas:

1. bazap6ekoBa A. A. Korapsl maTemaruka : oKyJablK / A. A. Bba3apbekosa, A. b. bazap6ekona. -
Anmartsl : OCIIN, 2023. - 368 Ger

2. AxmeroBa A. Y. MaremaTudeckuii aHams : yaebHoe mocobue / A. Y. Axmerona, [I. C. Kaparaesa.
- Anmarsl : OCIIN, 2023. - 132 ¢

3. Ammp6aesa H. K. JKorapbl MaTeMaTnka KypChIHBIH Heri3epi : oKy Kypansl / H. K. Ammpbaesa. -
Anmartsl : OCIIH, 2023. - 304 Gert.

4. O6inkaceiMoBa A., XXymaryioBa 3. AnreOpa sxoHe aHanu3 6actamanapsl. OKyJbIK. M31aTenbCTBO
"Mekten" 2019 11-chinblI.

5. Aobsuikacumona A.E., [oitsin6ekoB K./I.. «Anrebpa n Havana aHanuza. YueOHuk s 10 kiacca
0O0IIeCTBEHHO-TYMaHUTAPHOI'O HalpaBlIeHUsl 00meo0pa3oBaTeNbHbIX IIKOJI. AnMatel: Mekrer,
2017.

6. AobuikacumoBa A.E., HloiisiHOekoB K. /.. «Anrebpa u Havana aHanusa. YueOHuk a1 11 kmacca
00IIeCTBEHHO-TYMaHUTAPHOI'O HAalpaBlIeHUs1 00meo0pa3oBaTeNbHbIX LIKOJI. AnMatel: Mekrer,
2017.

7. AobuikaceiMoBa A., XKymarynoa 3. AnreOpa M Hauana aHanu3a.YuyeOHUK..-M3marenbcTBo
"Mexkten" 2019 (pycc) 10- knacc

8. Kopuesckmii B., KymarynoBa 3. AnreOpa >xoHe aHaim3 Oacramanapbl. Ecenrep >KHHAFBI.-
WznarensctBo "Mekren" 2019 (xa3) 10-cbibIm.

9. CmupnoB B.A., TysxoB E.A T'eomerpus. Oxynsik U3marensctBo "Mexkten" 2018 10-chIHBIT.

JlonmotHUTEIbHAS

1. U.II. ProctiomoBa, C.T.ProctiomoBa Tpenaxkep mo marematuke s noarotopku k EHT.
Anmatsi:2018.

2. PaxumxkanoBa, C. K. Teopus BeposTHOCTeW M MaTemaThueckas craTucThka [Tekcrt] : ydeOHO-
metonudeckoe mocodue / C. K. Paxumxkanosa, J[. C. Kaparaesa. - Anmatsr : OCIIH, 2023. — 188c.

3. A.IIl,LAnumos, FO.M.Konsrun. Anrebpa u Hadana mareMatudeckoro ananusa 10-11 ki, YaeOHUK.
M. Ilpocemanue, 2018.

4. A.C.AtanacesiH, B.®.byty3os 1,b Kagonnes. 'eomerpust (6a30B0it mpoduiIHbII YPOBEHB).
M.IIpocsemenue, 2018.

5.7. KonTpoasb (Bonmpockl, TecThbl,3a1a4u 1 T1.) 10 Mun
1. ®opmyna MpOU3BOIHOMN CIOXKHBIX (DYHKITHIA.
a) OLICHUBAHUE y4YalTuXCs
0) 3a/1aHKE HA TOM
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3ansaTue Ne 18
5.1. Tema: [IpousBoaHas CTENICHHOM, TOKA3aTEILHOM, JIOTapu(PMUIECKON PyHKITHH.
e KoauvecTBo yueOHbIX 4acoB: 135 MmuH
e Buja 3ansTus (THN YPOoKa): KOMOMHUPOBAHHBIM.
5.2. eab 3aHATHSA:
- oOpa3oBarejibHasA: O3HakOMUTh C MPOU3BOJHBIMU CTENEHHOM, TIOKa3aTEIbHOW U
norapupMUIEcKor QyHKITHA.

- BOCHUTATeJbHAs. BbIpaOaThIBaTh y y4alllUXCs TaAKHE KauecTBa, KaK aKKypaTHOCTh U
yMEHHUE TOOUBATHCS ONPENEICHHBIX PE3yIbTaTOB COOCTBEHHBIM TPYIOM.
- pa3BHBAKOLIAN: HAayYUTh HAXOAWUTh TNPOU3BOJHBIE CTATUYECKUX, TOKA3aTeIbHbIX,
JorapuPMUUECKUX QYHKIIHIM.
e OpranuzaunoHHblii MoMeHT: 10 MuH
a) opranm3anus padodeii 00CTaHOBKHU Ha 3aHITHIO)
ONpeAeIICHUE LEEH U 3aa4 3aHATUS
e AKTyaju3anusi ONOPHbIX 3HAHUI 10 NpoiiaeHHoi Teme: 20 MUH
a) MPOBEPUTH YPOBEHBb OA30BbIX 3HAHUH CTYJECHTOB
5.3. 3agauu oOyueHmus.
e OObsicHeHue HOBOIi TeMbl: 40 MUH
[Tpou3BoaHas MOKA3aTENBbHON M JOTapUPMHUECKON PYHKINU:
l. f(x)=a*=f(x)=a*lna
IMpumep. f(x) =2*3F = f'(x) =2*3"In3

2. (log, x) =
xln a

ITpumep. f(x) =log x =

2 xIn 2
DyHKOua IIpousBogHas IIpumep
2 '
C 0 T _) B
=0 (
X 1

3Vx
1
= O
VE 2v/x
1
X x?
e* e*
a* a*-Ina (7)) i=7*"In7
1
Inx -
X
log, x 3 | - 1
Ba x-lna 0g3x_x-ln3

IIpou3sBoaHas cTeneHHON (PYHKIUH C HATYPAJIbHBIM NOKa3arejem. IIpousBoansie
CYMMBI, IPOU3BEACHHUS U YACTHOIO ABYX (DYHKIMH.
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n !
. y= .
[MpousBoaHyO cTenieHHON (QyHKIUU HaXOMAT MO 3TOi opmyue: (x” ) =n-x"*(1)

Inx

JleiicTBuTenbHO, Tak Kak x=e™ , To X" = "™ Orcroza mo npaBmiTy BeIYHCIECHHS

' ' , 1
IIPOM3BOIHOM CIIOKHOU (DYHKUHU MOJTYYaeMm: (x“) = (e”'”x) =e"*(nlnx) =x"-n-Z= nx"L

¢dbopmyIa nokazaHa.
Ipumepwi: 1)y =1-2x?
Pewenue: y=(1-2x%) = (1)-(2x?) =0-2*2x=-4x
2) y=x-sin x
Pewenue: y' = (x —sin x)’ = (x)' — (sin x)' =1-cos x
3) y =3x8 + 4/x +2x? + cos X

Pewenue:
1

—1 =
Y = (3X® ++2X2 +c0s X) = (3X®) + (X) +LX2) + (cos X)' =18X° +  x+ 4X—sin X

IIpousBoaHbIe CYMMBI, IPON3BEACHUS M YACTHOIO ABYX (DYHKIM.

Teopema 1: Ecnu pynkius u(x) u v(x) nuddepennupyemsie, To ©X cyMma  w(X) =u(x)+ v(x)
takke nudpdepenmupyema, npudeM w'(x)=u’(x)+ v’(x). (Ilom3BomnHas OT CyMMBI IBYX
(GyHKLMU paBHA CyMM€ ITPOU3BOIHBIX OT 3TUX (DYHKIIHIA)

Teopema 2: [ToCcTOSHHYIO BEIMUMHY MOKHO BBIHOCHUTD 3@ 3HaK MPOM3BOAHOM. g(x)=c f(X), rne
Cc- mocTosiHHAA, TO g’ (X)=c f’(x),

Teopema 3. [Ipon3BoaHas IpoU3BEACHUS IBYX (QYHKIINU paBHA IPOU3BEACHUIO IIPOU3BOJHOM
OoT mepBoi (YHKIMHM Ha BTOPYIO (YHKLHUIO IUIIOC HPOM3BEAECHUE NEepBOM (PYHKIUH Ha
MPOU3BOHYIO OT BTOpOU PpyHKIMuU: (uv)’ =u’v+uv’.

Teopema 4. Eciu ¢ynkuuu U u V quddepeHuupyeMbl, TO B T€X TOYKaX , B KOTOPBIX V

OTJIMYHO OT HYJsl, OTHOIIEHHUE u'v—v'u,2.He oynem/
IMPUBOJUTH JOKA3aTCJIIbLCTBO 3TUX TCOPEM, TOJIBKO IMOKAXKEM Ha HCKOTOPLIX MMpHUMEpax.
5.4. OcCHOBHBIE BOIIPOCHI TEMBL..

¢ 3akpensieHne MpoiiIeHHOro MaTepuana: 25 MUH
® OTBCTHI HAa BOIIPOCKHI 11O HOBOU TEME,

® pelieHHe 3a/1a9;

e paboTa ¢ KapTOYKaMH 3aJaHUii;

® BEHITIOJTHEHUE TECTOBBIX 3a/IaHUH.

5.5. Metoabl 00y4yeHHsl U NIPENOAaBaHusA (MaJjble rPyNbl,
AMCKYCCHM,CUTYallMOHHbIE3a1a4i, padoTa B mapax, npe3eHranuu,keic-craau u ap) 30
MUH

e (OcHoBHAai:
e JlomoaHUTENIbHAS:

5.6. JIntepaTypa

OcHoBHaxn:

1. bazap6exoBa A. A. Xorapsl MmaTemaTrKa : OKyJbIK / A. A. ba3ap6ekosa, A. b. bazapOekoBa.
- Anmmartel : DCIIN, 2023. - 368 Oet

2. AxmeroBa A. Y. Maremarudeckuii aHanu3 : yuyebnoe mocodbue / A. Y. Axmerona, /. C.
Kaparaesa. - Anmarsel : OCIIH, 2023. - 132 ¢

3. AmmpbaeBa H. K. JKorapsl maremaTnka KypchIHBIH Heri3zepi : oky Kypansl / H. K.
Ammp6aesa. - Anmatsl : OCIIH, 2023. - 304 Ger.

4. ObinkaceimoBa A., XymarymoBa 3. Anrebpa sxoHe aHanu3 Oactamanapbl. OKYIBIK.
NznarenscrBo "Mekren" 2019 11-cpinbim.
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5. Ao6wsuikacumoBa A.E., IlloiteinOekoB K. /.. «AnreOpa u Havana aHanuza. YueOHuUK 1 10
KJ1acca 00IIECTBEHHO-TYMaHUTAPHOTO HAIIpaBJIeHUs 0011Ie00pa30BaTeIbHbIX IIKOJI. AJIMATHI:
Mekrern, 2017.

6. AosukacumoBa A.E., [oiteinoexkoB K. [I.. «AnreOpa n Hauana aHanu3a. Y4eOHuk aus 11
KJ1acca OOIIECTBEHHO-TYMaHUTAPHOTO HAIPABIIEHUs 00111e00pa30BaTEeIbHBIX KO, AJIMATHI:
Mekrern, 2017.

7. AGbuikaceiMoBa A., XXymarynoBa 3. Anrebpa u Havyana aHanu3za.YdyeOHUK..-M31aTenbeTBO
"Mexkten" 2019 (pycc) 10- knace

8. Kopuesckuii B., JKymaryiosa 3. AnreOpa xoHe aHanu3 Oactamanapbl. EcenTep KUHaFbI.-
NznarensctBo "Mekren" 2019 (ka3) 10-chIHbII.

9. Cmupnos B.A., Tyskos E.A T'eomerpusi. Okynbik M3natensctBo "Mekren" 2018 10-chIHbII.

JlonmosiHUTEIbHASA

1. NL.I1. ProctromoBa, C.T.ProctromoBa TpeHakep mo maremaruke s moarotoBku k EHT.
Anmater:2018.

2. Paxumkanosa, C. K. Teopus BeposiTHOCTEI 1 MaTeMaTnieckas craTuctuka [ Tekcr] : yueOHo-
meToaudeckoe mocooue / C. K. Paxumxanosa, JI. C. Kaparaea. - Anmarsl : DCIIH, 2023. —
188c.

3. A.IILAmumos, FO.M.Konsrua. AnreOpa w Havanma mareMatudeckoro aHammsa 10-11 i
VYyeOnuk. M. Ilpocemanue, 2018.

4. A.C.Atanacesn, B.®.byry3os 1[,b Kanonies. 'eomerpust (6a30B0i1 mpoduiHbIi YpOBEHB ).

M.IIpocsemenue, 2018.
5.7. Kontpoas (Bompocsl, TecTbl,3aaa4un u TA4.) 10 Mmun
1. TlpousBoaHbBIE CTENIEHHBIX (YHKIIUM.

2. IIpou3BoHbIE TOKA3aTENBHBIX (QYHKIUH .

3. IIpousBoanble JorapupMHUUECKUX HyHKIHHA.
a) OLICHUBAHHE yyalluXcs

Nel Py0OexHbIii KOHTPOJIb
1.  Pemwurte ypaBHEHUE:
a) 7x-10=11 9.x+(x+3)+2(x+3)=27
1 3

X —
B) 48

~ 2 10.(12x-5x)-4=14
16

2. Pemure cucremMy ypaBHEHHM.

a). B) c)
(x2 +y2 =80 lgx+lgy=Ig2 [log.(x+y)=3

log2x+log, y=5 x2+y%=5 log 1sx =1-log 5 v

3. HaliguTe npenensl a) lim
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. 2 _
e) lim 3xc -8x+4
x>2 X — 2 3 5x2 —14x +8
5 2x2 +x-15)
B)lim 9) timl —— |
x>2 4 — 8 5| 3x?7x-6 )
—im (5x? + 3x + 4) lim (x2 - 2)
C) x—>2 J) X—4
lim (5x° + 2x + 4)
d) x—2

4. Haiinute Mpou3BOAHYIO (yHKITHH.

1.y = cosx — _cos® x
3
1
2.y =_tg3x —tgx + X
3
3. y =sin xe™”

4. y= 1+ 21gx

5.y =(1+sin? x)4

6. y=e* Inx

7. y = sin 2 (cos 3x)
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8. y = arctg (x? —3x + 2)

9. y = In x

1+ x?
10. Yy = e*(sin 3x — 3cos 3x)

3ansaTue Ne 19
5.1. Tema: [Ipou3BoiHbIE TPUTOHOMETPUUYECKUX (PYHKIINI
e KoamuecTBo yueOHbIX yacoB: 135 mun
e Buj 3ausTus (TN ypoka): KOMOMHUPOBAHHBIH.
5.2. Ilean 3aHATHS:.
- oOpa3oBaTe/jibHAasl: HAYYUTh YYALIUXCSI HAXOAUTh MIPOU3BOJHBIE TPUTOHOMETPHUUECKHUX
(GyHKIMIA.
- BOCIIMTATeJbHAs: BEIPA0ATHIBATh y yyalllUXcs TaKUe KayecTBa, KaK aKKypaTHOCTb U
yMeHHue TOOMBATHCS OMPEICICHHBIX PE3yJIbTaTOB COOCTBEHHBIM TPYIOM.
- Pa3sBUBAIOLIAsi: HAy4YUTh YyYyallUXCsl TPUMEHATh MPOU3BOJHYIO (QYHKIUH IO ee
OIIPEECIICHUIO.
e OprannzauuoHHbIii MOMeHT: 10 MuH
a) opra"u3anus paboueld 00CTAaHOBKHU Ha 3aHSATHIO)
OIpezieNICHUE LeNIed U 3a/1a4 3aHATHS
e AKTyaju3anus ONOPHBIX 3HAHUH MO npoligeHHoii Teme: 20 MuH
a) IPOBEpUTh YPOBEHb Oa30BBIX 3HAHUM CTYAECHTOB
5.3. 3agaum o0yueHus.
e O0bsicHeHne HOBOI Tembl: 40 MUH
[TpaBuiia HaX0KI€HUS TPOU3BOIHON TPUTOHOMETPUUYECKUX (PYHKIIUMA:

1. (sin x), =COS X,

2. (sin x)' =cosu-u' (1)
3. (cos x), = —sin x
4

: (cosu), ——sinu-u

R . . 2 in 2
._,sinx ._ sin’xcos x —cos’ xsin x  COSTX+SIN“X 1
5. (tgx)=( )= : - =
., COSX C0S? X cos? x Cos“ X
!
6. ()= |
tgu
cos?u
5 COSX , COS Xsin X —sin’Xcos X  —sin? x — cos? x -1
7. (ctgx)=( . )= _ = . = .
(ctg ),(smx sin? x sin? x sin?x
’
8. ( )=y
ctogu .
g sin?u

Hanpuwmep:
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1) y=x-sinx: y = (x—sin x)’ = (x)' — (sin x)’ =1- cos X
4)y =3x"+ Jx +2x°+ cos X

1

1 _=
y = (3x°® + V¥ 1 2x2 4 cos X) = (3x8)" + (VX)'+ (2x2)" + (cos x)' = 18x5 + EX 2 4 4x —sin x

IIpou3BoaHasi 00PATHO-TPUTOHOMETPUYECKUX PYHKIIHIA.
[ycte nana ¢ynkumus y = f(x). Ecim Mbl paccMOTpMM 3HAYEHHS y Kak 3HAYCHHS
apryMeHTa, a 3HAYeHHs X KaK 3HaueHds QyHkuuu, To noiayuuMm X = g(y) Kak QyHKIumIo,
obpatHyro s (QyHKUIUH Y = f(x). Haiinem mnpousBomHyo oOpatHOil ¢(yHKIMH X = g(y), HO

y= 100=x=0(f().

[Mpomuddepeniupyem ode yactu pasenctsa (1) mo x:

1 1
1=g'(y) f'(x)= /()= ——==— npu g'(f(x)) = 0.
) gy ™
Taxum o6pazom, ecu ayist Gynkiuu y = f(x) cymectsyer obpatnas x = g(y), koropas B

paccMaTpuBaeMOll TOYKe y HMMeeT MNpou3BoAHYK ¢'(y), OWIMYHYIHO OT Hyds, TO B
1

cooTBercTBYyIOIIE TouKe x PyHKmus y = f(x) nmeer mpoussoxuyo f'(x), paBHyro ———

g'(y)

1
st obpatubix Gynkumit  f(x) u g(y) cnpasemmsa popmyna f'(x)= —— TPH g(y)=z0.

g'(y)

Hcnone3ys popmyny (2) Haxo UMM MPOU3BOTHYIO OOPATHBIX TPUTOHOMETPUYECKUX (DYHKITHIA.

, T.C.

. ' 1 i ' '
1. (arcsinx) = 1'. (arcsinu) =
1-x? 1-u?
' 1 , ' u'
2. (arccosx) =-— 2'. (arccosu) =-—
1-x°
1-u?

3. (arctgx) 1 3. (arctgu) v

' g 1+ x? . 1+u’
4. (arcctgx ) - ! 4'. (arcctgu ) v mpu U = f(x)

' ARSI ' 1ru? P -

[Tpumep 1: Haiitu npousBogHyI0 GyHKINUU Y = 2 arcsin Jx o
1 1
2% el
QD T T A S D
R el

X~1l—X

Pemenne: Y = (2arcsin +/x)’ =

ITpumep 2: y = (1+ x?)arctgx

1
Pemrenue: y = (1+ x*)arctgx + (1+ x*)(arctgx )’ = 2xarctgx + (1+ x%) T 2xarctg +1
+ X
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arcctg 3x
[Ipumep 3.y = arcctg x
3X
Pemenue:
9x
- — 3arcctg 3x
_ (arcctg 3x)'3x — (arcctg 3x)(3X)' 1492 1 _arcctg 3x
= = SX
9x2 9x2 X(1+ 9x?)

5.4. OcHOBHBIE BOIIPOCHI TEMBI..

3akpernieHue NPOHIeHHOr0 MaTepuaa: 25 MuH

OTBETHI Ha BOIIPOCHI [10 HOBOI TeMe;

pelieHue 3a1ay;

paboTa ¢ KapTouKaMu 3aJIaHUl;

® BBINOJIHEHUE TECTOBBIX 3aJIaHHI1.S

5.5. MeToabl 00yueHus U npenogaBaHus (Majble rPyNibl, JUCKYCCHU,CUTYAIMOHHbIE
3aJa4uM,padoTa B napax, npe3eHTamnum,keiic-craau u ap) 30 Mmun
e OcHoBHas:

o JlonomaHUTENbHAS:

5.6. JIuteparypa

OcHoBHAaA:

1.

9.

bazapOexoBa A. A. XKorapsl maTematuka : oKyJibIK / A. A. ba3apOekoBa, A. b. ba3ap6exosa. -

Anmartsr : OCIIHN, 2023. - 368 GeT

. AxmetoBa A. Y. Maremarnyeckuil aHanu3 : yueOHoe mocobue / A. V. Axmerosa, [[. C.
Kaparaesa. - Anmarel : OCIIH, 2023. - 132 ¢

. Amup6aeBa H. K. JKorapsl MaTemaTnka KypchbIHBIH Heri311epi : oKy Kypaisl / H. K. AmupGaesa.

- Anmartel : OCIIN, 2023. - 304 Oer.

O60inkaceiMoBa  A., JKymaryimoBa 3. AnreOpa xoHe aHanu3 Oactamanapbl. OKYJBIK.

WznatenscrBo "Mexkren" 2019 11-cpinbim.

. AobutkacumoBna A.E., Hloiisi6exoB K. /I.. «Anrebpa u Hayana ananu3a. YueOHuk uig 10 kiacca

00I11eCTBEHHO-TYMaHUTApHOTO HAIIPaBIEHUs 00Ie00pa3oBaTeNbHBIX KON AJMaThl: MeKTerl,
2017.

. A6suikacumoBa A.E., lloiieraOex0B K. JI.. «Anre6pa u Havyania ananuza. YueOnuk st 11 kmacca

0011eCTBEHHO-TYMaHUTAPHOTO HAIPABJICHHs 00111€00pa30BaTeIbHBIX KO, AMaTel: Mekrer,
2017.

. AbsuikaceiMoBa A., XymarynoBa 3. AnreOpa v Hauyana aHanu3za.YdeOHUK..-M3maTenbcTBo

"Mexkten" 2019 (pycc) 10- kmace

. Kopuescknuii B., Kymarynosa 3. Anrebpa xoHe aHanu3 Oacrtamanapel. Ecentep KuWHaFrbl.-

WznatenbctBo "Mekren" 2019 (ka3) 10-chiHbIT.
CwmupaoB B.A., TysikoB E.A T'eomerpusi. Okynsik U3narensctBo "Mekren" 2018 10-chiHbi.

JlonmosHuTeEbHAS

1

2

. .I1. ProctiomoBa, C.T.ProctiomoBa TpeHaxkep mo Mmaremartuke s noaroroBku k EHT.

Ammater:2018.

. PaxumxanoBa, C. K. Teopust BeposiTHOCTeH 1 MaTeMaTH4ecKasi craTuctuka [Tekct] : yuebHo-

meroandeckoe mocoodue / C. K. Paxumxanona, J[. C. KaparaeBa. - Anmarsr : OCIIU, 2023. —
188c.



ONTUSTIK-QAZAGSTAN ol SOUTH KAZAKHSTAN

MEDISINA [SKMA| MEDICAL
AKADEMIASY als, ACADEMY
«OHTYCTiK KasakcTaH MeavuuHa akageMusicol» AK AO «HOxHo-KaszaxcTaHcKas MeQUUMHCKAS akaneMus»
Kadenpa o01ieo6pa3zoBaTeabHbIX IUCIUIUINH 044-73/11-142
MeTtoandeckre peKOMEHIAIHN Crp. 61 u3 112

3. A.lllLAnmumos, FO.M.Konsrun. AnreOpa M Hadajna maremarudeckoro ananmusa 10-11 xii.
VYueonuk. M. IIpocemanue, 2018.

4. A.C.AtanacesH, B.®.byty3os II,b Kagonnes. ['eomerpust (6a30B0ii mpoQIIIHEIN YPOBEHB ).
M.IIpocsemenue, 2018.

5.7. KonTpoab (Bompockl, TecThbl,3a1a4uu 1 T1.) 10 Mun

1. Uro Ha3bpIBaeTCsl TPUTOHOMETPHUYECKON (PYyHKIIHECH?

2. Yrto Takoe apryMeHT?

3. UeMy paBHa IpOU3BOIHAS TPUTOHOMETPUUECKON (YHKIUU?

a) OLICHUBAHHUE YYaILUXCSI

0) 3ajaHue Ha JOM

3ansaTue Ne 20

5.1. Tema: IIpousBogHas BTOPOro nopsaka u ee Gu3n4eCcKuil CMbICI.
¢ KosiuuecTBO yueOHbIX YyacoB: 135 Mmuun
¢ Buj 3ansaTus (TN yPOKa): KOMOMHUPOBAHHBIM.
5.2. Ileab 3aHATHA:.
- oOpa3oBaTeibHas: OOBICHUTH yJalIuMcsl (PU3UUECKHil CMBICI POU3BOJHONH BTOPOTO
MOPSI/IKA TTyTEM PEIICHUS 3ajad.
- BOCIIUTATEJIbHAsI: BEIPa0aThIBaTh Y yYalUXCsS TaKUE KayecTBa, KaK aKKypaTHOCTb MyMEHHUE
0OUBATHCS OTMPEICTICHHBIX PE3YJIbTATOB COOCTBEHHBIM TPYAOM.
- Pa3BUBaIOIIAsl: HAYYUTHCS peliaTh 3a/1a4d IMyTEeM NMPUMEHEHHs TOJYYCHHBIX 3HAHUU 10
JTAHHOU TEeME.
e Opranu3ainuoHHbIii MomMeHT: 10 MUH
a) opranuzanus paboueit 00CTaHOBKH Ha 3aHSITHI

0) ompezneneHue enei u 3a1a4 3aHATHS

¢ AKTyaJIn3auus ONMOPHBIX 3HAHMII O npoiiieHHol Teme: 20 MUH
a) MPOBEPUTH YPOBEHBb OA30BBIX 3HAHUH CTYJEHTOB

5.3. 3agauu oOyuenmus.

¢ O0bsicHeHne HOBOI TeMbI: 40 MuUM

[Tyctes MBI Hanum st ¢pyHkuun y=f(x) ee mpousBognyio y’= f’(x). IIpousBoanas oT 3Toii
NPOU3BOJHON HA3BIBACTCS MPOU3BOOHOU 6mopozco nopsioka Gyakmun f(X), wm emopou
npouseooHou, 1 obo3navaetcs y”, T 7(x).

o y =% —dr + 13
[Tpumep. HaliTu npou3BOAHYIO BTOPOTO MOPsAKA (PyHKIIUH : .
Pemrenne: Jns Toro 4dYtroObl HAMTH BTOPYH MPOM3BOAHYIO, BHauaje HAI0 HaNTH

: f
y’ = (2 —4x £ 13 .
MPOU3BOAHYIO TTepBOro nopsiakd: CoriacHO CBOMCTBY JIMHEWHOCTH, UMEEM:

y = (.r:{}j —4-(z) +(13) =32 —4-14+0=32" -4
Torna uckomast BTopasi IpOU3BOTHAS:
y" = {yr}J = (!:'r.r'Q — 4){ =3- (:r'zle —(4) =3 2r —0=6x
OtBert: y’=6x
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Du3nYeCKHl CMBbICJ IPOM3BOJHOM BTOPOr0 MOPSAKA.

v
Yckopenue a B JaHHBI MOMEHT t=ty ecTh Mpou3BOHAS d_ OT CKOPOCTH L IO BPEMCHH t,
t

BbIUMCIIeHHas nipu t=to. Yckopenue sBuseTcs (PU3NYECKHMM CMBICIOM BTOPOW MPOU3BOIHON
S"(t)=a.

[Tpumep: Touka ABMKETCS MPSMOJIMHELHO IO 3aKOHY S=2t3+t? -4 Haiitn 3HaueHUs
CKOPOCTH U YCKOPEHHUSI B MOMEHT BpeMeHH 1=4.

Pemenue: Haiinem ckopocTb JBM)KEHMSI TOYKM B J1000H MOMEHT BpemeHu t:
ds
L=__=6t?+2t. BpuHCIUM CKOPOCTH JIBUKEHHMSI TOYKM B MOMEHT BpeMeHu t(=4:
dt
V(@)=6-42+2-4=104(m/c).
. du
Haiinem yckopeHue HIBM)KEHHSI TOYKHM B JIFOOOW MOMEHT BpEMEHU t-azd—:12t+2.
t

BerurcianM yckopeHue JABHXKEHUS TOYKA B MOMEHT BpeMeHHU t = 4:a(4) =12 -4 + 2 = 50(m / c?).

[Tpumep: HaiiTu CKOpOCTh U YCKOPEHHE TOYKH, JBIKYIIEHCS MPSAMOJMHEHHO MO 3aKOHY
s = 2sin(nt/3) , B MOMEHT BpemerH t=1.

) ds ntn 2w it
Pemenne: v=__=2c0os = cos
 d 33 3 3
v(@)="Tcos =T T =";
3 3 3 2 3
2 2
a:E_dU :_zlsinﬂiz—zn sin 7t

5.4. OcHOBHBIE BONIPOCHI TEMBI..

¢ 3akpensieHue NMPoiIECHHOT0 MaTepuana: 25 MUH
®  OTBETHI Ha BONIPOCHI 10 HOBOH TEME;

®  pEIIEHHUE 3a7ay;

e paboTa ¢ KapTOYKaMHU 3aTaHU;

®  BBINOJIHEHHE TECTOBBIX 33aJaHUM.

5.5. MeToabl 00yueHus U npenogaBanus (MaJjble rpynnbl, AUCKYCCUHM,CUTYallUOHHbIE
3aja4m, padoTa B napax, npe3eHTauuu,keic-cragu u ap) 30 mun

e (OcHOBHa:

e JlonmonHUTENBHAS:
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5.6. Jlutepartypa

OcHoBHas:

1. bazapbekoBa A. A. JXorapel maTematuka : OKyibIK / A. A. bazapOekoBa, A. b. bazapOekosa.
- Anmartel : OCIIN, 2023. - 368 Oet

2. AxmeroBa A. Y. Marematudeckuii aHaim3 : ydeOHoe mocooue / A. Y. Axmerona, /I. C.
Kaparaesa. - Anmarsi : OCIIN, 2023. - 132 ¢

3. Ammp6aeBa H. K. JKorapel mMaTemarmka KypCBIHBIH Herizaepi : oKy Kypainsl / H. K.
Ammp6aesa. - Anmatsl : OCIIH, 2023. - 304 Ger.

4. O6inkaceiMmoBa A., XymarymoBa 3. AnreOpa jkoHe aHanm3 Oactamanapbl. OKYIIBIK.
N3narensctBo "Mexkren" 2019 11-chiabim.

5. A6suikacumoBa A.E., [loibiHOek0oB K. /.. «Anre6pa n Havana aHaim3a. YueOHUK st 10
KJ1acca OOILIECTBEHHO-TYMaHUTAPHOTO HAMpaBJeHHs 0011e00pa30oBaTeIbHBIX MIKOI. AJIMATHI:
Mekren, 2017.

6. AbsukacumoBa A.E., IlloiieinOexoB K.JI.. «Anrebpa u Havana aHanmuza. YueOHuK it 11
KJ1acca OOIECTBEHHO-TYMAaHUTAPHOTO HAIIPABICHUS 00I1e00pa30BaTEIbHBIX MIKOJ. AJIMATHIL:
Mekrern, 2017.

7. AbbuikaceiMoBa A., XXymarynoBa 3. AnreOpa u Haudana aHainusa.YdeOHUK..-M3narenbcTBo
"Mexkten" 2019 (pycc) 10- kmace

8. Kopuesckuii B., Kymaryiosa 3. AnreOpa jxoHe aHanmu3 Oactamanapbl. Ecenrtep >KUHAFBI.-
UznatensctBo "Mexkren" 2019 (ka3) 10-chinbI.

9. Cmupnos B.A., Tysikos E.A T'eometpus. Oxynbik U3narensctBo "Mekten" 2018 10-chinbIm.

JlomosHuTeNbHASA

1. LII. ProctiomoBa, C.T.ProctiomoBa Tpenaxep mo maremaruke ais noaroroBku k EHT.
Anmarter:2018.

2. PaxumkanoBa, C. K. Teopus BeposiTHOCTeH 1 MaTemaTHueckas craTuctuka [Tekcr] : yueOHO-
meTtoaudeckoe mocodue / C. K. Paxumkanona, J[. C. Kaparaepa. - Anmatsr : DCIIU, 2023. —
188c.

3. A.ll,Ammmo, KO.M.Komsirna. AnreOpa ¥ Havaia MareMatudeckoro aHammsa 10-11 ki
VYyeOnuk. M. Ilpocemanue, 2018.

4. A.C.Atanacesn, B.®.byry3os 1I,b Kagonres. 'eomerpust (6a30B0i mpoduiIHbI YPOBEHB).
M.IIpocsewmenne, 2018.

5.7. KonTpoas (Bonpocsl, TecTbl,3a1a4 U TA.) 10 Mun
1. Yro Ha3bIBaeTCA MPOU3BOIHON BTOPOTO MOpsIKa?
2. KaxoB ¢pu3nueckuii cMbIC MPOU3BOAHOM BTOPOTo MopsiaKa?a) OlleHUBaHUE yJallluXcs
0) 3aaHue HA IOM

3ansaTue Ne 21

5.1. Tema: IlpumeHeHHEe MPOU3BOIHOM K MOCTPOSHHIO IPadUKOB (PYHKIIHIA

¢ KosimuecTBo yyeOHbIX YyacoB: 135 Mmun

e Buj 3ansaTus (THI YPOKA): KOMOMHUPOBAHHBIH.

5.2. llean 3aHATHSL:.

- o0pa3oBaTe/bHAA: HaY4YUTh YydYalluXcsd MPUMEHSTh MPOU3BOJHYIO K IOCTPOECHHUIO
rpaduKoB QYHKIUH.

- BOCIIUTATEJbHAA. BbIPa0AThIBaTh y y4YalllUXCsl TAaKUE KauecTBA, KaK aKKypaTHOCTh MyMEHHE
OOMBATHCS OTIPENICIEHHBIX PE3yIbTaATOB COOCTBEHHBIM TPYIOM.

- Pa3BHBAIOIAS: IPUMEHSTH MOJYYCHHbIC HABBIKU JJIS1 pEIICHUS 3a/1a4.

e Opranu3anuoHHblii MmomeHnT: 10 Mmun
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a) opranm3anus padoudeir 00CTaHOBKHU Ha 3aHITHIO)
ONpEAEIICHUE LEJIEH U 3a7a4 3aHATUs

e AKTyaJm3anusi ONOPHBIX 3HAHUI 10 NpoiiieHHoi Teme: 20 MUH

a) MPOBEPUTH YPOBEHb 0A30BbIX 3HAHUM CTYJECHTOB

5.3. 3angauu o0ydeHmsl.

¢ O0bsicHeHne HOBO# Tembl: 40 MUH

IpusHaku Bo3pacTanus, yObIBAaHUS U MOCTOSIHCTBA (PYHKIIUH.

1°. a) Ecmu uis Todek X1 M X2 uHTepBaia ]a,b[ u3 HepaBeHcTBa X1<X2 CIIEAyeT HEPABEHCTBO
f(x1)<f(x2), To pyukius f(X) va uarepsane |a,b[ sospacmarowas.

0) Ecim u3 HepaBeHCTBa X1<X2 cnenyet f(X1)<f(X2) , To QyHKIMS HA3BIBACTCS CMpPO20
so3pacmarowyell.

2°. a) Eciu uist Towek X1okéHe X2 nHTepBana ]a,b[ u3 nepasencrsa x1<xz cinemyer f(X1)>f(X2),to
f(x) na unrepBaie |a,b[ yovisarowas GyHkIms.

0) Eciin u3 HepaBeHcTBa x1<X2 cieayert f(x1)>f(X2), To dyHkuus cmpoeo yowvieaowas.
Bo3spacraroiue, CTporo Bo3pacraroiie, yObIBarOIKue, CTPOro yObIBatoIre GyHKIHH —

MoHOmMOHHble PYHKIIUU.

Fi Pfia) Y
AHEY
REN. kit
o HEM, . HEY, o .
n 2 X iy kb " 1] a2 Hy iy kb "

Heo0xoauMoe 1 10cTaTOYHOE YCJI0BHE BO3PACTAHNUSA U YObIBAaHHS (PYHKIHH.
Teopema 1. 1) Ecnu nuddepennpyemast pynkuus f(X) na uarepsane ]a,b[ Bo3pacraer, ToB
7110001 TOYKE ITOTO MHTEpBAIA
2) Eciu nuddepennmpyemas dpyukuus f(X) Ha uarepsane ]a,b[ yosiBaer, To B 110001 TOUKE
3TOTO UHTEpBaa
3) Ecin nuddepenumpyemas ¢pynknus f(X) Ha nnatepsane ]a,b[ He m3mensercs, t.e.ocraercs
MIOCTOSTHHOM, TO B JTFOOOW TOYKE 3TOr0 HHTEepBaja .
Teopema 2. 1) Ecnu npousBoHast dyukiuu f(X) Ha naTepBase ]a,b[ nonoxuTenbHa,
To QpyHkuus f(X) Ha 3TOM HUHTEpBAJIE CMPO20 8O3paAcmaen.
2) Ecnu Ecniu ipousBoiHast ¢byukiuu f(X) Ha uaTepBane |a,b[ otpunarensua, To f(X)
Ha ITOM UHTEPBAJIC CMpo2o yovieaem.
3) Eciu Ecnin ipou3BoiHas ¢byuxuu f(x) Ha uHTEepBaie |a,b[ paBHa HyI0, TO f(X) Ha
ATOM UHTEPBAJIC He U3MEHSAENICA.
MOXHO CIIEAYIONMM aJrOPUTMOM HAXOJUTh MPOMEKYTKH C MOMOIIBIO TMPOU3BOIHBIX
mo6oro nuddepeHIMpoBaHre BO3pACTaHUs, YObIBaHHS U TIOCTOsIHCTBA (GyHKIuu f(X).
1. Haiitu obmactu onpeneneHue GyHKITUH.
2. Haiitu mpou3BogHOM (PyHKITHH.
3. Pemars nepasenctsa f'(x) > 0 um f'(x) < 0.
4. 3anmcaTh IPOMEXKYTKH C IIOMOIIBIO0 TEOPEMBI ITPOU3BOIHBIX BO3pACTaHHS M YOBIBaHHSI
GbyHKIHU.

IKCTpeMyM (QyHKIHH.
Teopema 3. Eciiu  nuddepennupyemas ¢pyukuus f(X) B Touxe HUMEET DKCTPEMYM,
TO B TOM TOYKE MEpBast MPOM3BOIHAS paBHA HYJIO: ( =0).
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Teopema 4. Eciu y muddepenumpyemoii ¢yukuuu f(X) B Touke nepBas

IIPOU3BOJHAs paBHA HYII0 U IIPU MEPEXOJE 4Yepe3 ITYy TOUKY MPOU3BOJHAS MEHSET 3HAK, TO
BTOUKE UMEETCS SKCTPEMyM (DYHKITHH.

a) €ClIi 3HaK MPOM3BOJIHON MEHsETCS ¢ Itoca (+) Ha MUHYC (—), TO UMEETCS MaAKCUMYM;0)
€CJIM 3HaK MPOU3BOIHON MEHSETCS ¢ MUHYca (—) Ha 1 1oc (+), TO UMEETCS MUHUMYM.

Ha

/| x "

Haxoxnaenue 3kcTpeMyMOB (DYHKIMH C IIOMOIUbIO II€PBOM M BTOPO# MPOM3BOHOIM.
1. Haiitu npousBoanyto f'(x)

2. HaiiTi KpuTHYECKUE TOUYKH (PYHKIIMUB HYJIb WIH TEPIIUT Pa3phIB.

3. y=f(x), T.e. TOUKH, B

KOTOpBIX f '(X) oOpamiaercs

4. UccnenoBaTh 3HAK MPOU3BOAHOM

5. f'(x)

B IIPOMEXYTKaX, Ha KOTOpbIC HalJICHHbIE

KPUTHYECKHE TOUYKHU JIenaT obnacts onpeaeneHus ¢pynkuun f(x). Ilpu sTom kpurnyeckas
TOYKa

Xo €CTh TOYKa MUHHUMYMA, €CIIM OTAEISEeT NMPOMEXYTOK, B koTopoM f’'(x) <0, oT mpomexyTka,
B

kotopmf '(x) >0, M Touka MakcuMymMa — B NPOTHBHOM ciydae. Eciau ke B COCEIHHX
MPOMEKYTKaX, pa3AeJeHHbIX KPUTUUECKON TOUKOMN X0, 3HAK MTPOU3BOJIHON HE MEHSETCS, TO B
TOYKE Xo QYHKIUS 3KCTpEMyMa HE UMEeT.
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Onpenenenue. Ecam y'ectb npousBogHas oT GyHKuuu Y = f (X), To mpou3BogHAast OT y’ IO
X Ha3BIBACTCS 6MOpol NpoussooHol (WIH Hpoussoo0HOU 6mopo2o nopsaoka). s BTOpoi

MIPOU3BOIHON YIOTPEOISIOTCS CIEAYIOINE

o0oavyeHus:

1-mpumep. y = 2 X3 — 15 X% + 36 X + 1 HAWTH SKCTPEMYMBbI () yHKIIHH.
Pewenue :

1. y=6x2-30x+36; y =x2-5x+6.

2. X*=5x+6=0,x, =2, X2 =3 (KPUTHYECKUEC TOUKH).

X, = 2, X, =3 ompezensieM TOYKUA B KOOpPAHHATE.

+

3. y=(x-2)(x—3) 3HAaKM B IPOMEKYTKE IIPOU3BOIHBIX .

y(1)=1>-5*1+6=2>0
y'(2,5)=(25) -5*2,5+6=6,25-12,5+6 = —0,25 < 0
y'(4)=4>-5%41+6=16-20+6=2>0

X1 = 2 TOYKa MakKCuMyMma, Xz = 3 ToYka MHHUMYMaA.

6. SKCTpeMyMBbI (PYHKITUH.

Brouke X, =2 Y (2)=2%22-15%22+36*2+1=129;

Brouke X, =3 Y, (3)=2*3°-15*32+36*3+1=28
BbInyKJIOCTE M BOTHYTOCTH KPUBOM
Ecmu xpuBas y=f(x) pacrnonoxxena Ha unrepBaie ]a,b[ Hibke kacaTenbHBIX, IPOBEACHHBIX B

JTFOOBIX TOYKAX MHTEpBaJia, TO KPUBAS 6bINYKAAA.

Ecmu kpuBas y=f(x) pacrnosoxena Ha uaTepBaie |a,b[ Bbllie KacaTenbHBIX, TPOBEICHHBIX B
JTFOOBIX TOYKaX MHTEPBAJIA, TO KPUBASI GOCHYMAS.

Teopema 5. Eciiu B 1t0060it Touke uHTepBasia |a,b[ BTOpas mpousBoHas byHKIIH

f(X) monoxwurensHa, To kpuBas Y=f(X) Ha TaHHOM WHTEpBaJe BOIHYTA; €CIIU BTOPAsi MPOU3BOIHAS

dynkimu f(X) oTpunatenbua, To KpuBas y=f(X) BBITyKIIa.

al ¥y &) Mg

F=fls)
fin)
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Teopema 6. Eciu B Touke (Xo) BTOpas MpPOM3BOJAHAS PaBHA HYIIIO U MPUIIEPEXOJIE Uepe3

9Ty TOUKY MEHSET 3HaK, TO TOUKa Xo SIBJIAETCS MOUKol nepecuda.
ATOpUTM HAaXO0XJIEHUS SKCTpeMyMa () yHKIIHH.

1. naititu pyHkuUIO;

2. pemuth ypaBaenus f'(x) =0;

3. HalTH 3HaKW POoU3BOAHOE f'(X) ¢ mOMOIIBIO ONpeseeHne HHTEPBAJIOB;

4. HallTU TOYKM MMHUMYMa U MakCUMyMa HCHOJb3ys JOCTATOYHBIM IPU3HAK TOYKU

JKCTpEMyMa.

5.4. OcHOBHBbIE BONIPOCHI TEMBI..

¢ 3akpenJieHne NPoiiIeCHHOro MaTepuaia: 25 MHH

® OTBETHI Ha BOIIPOCHI 110 HOBO TeMe;

e pellIeHue 3a/ay;

e paboTa ¢ KapTOYKaMH 3aJaHU;

® BEITTOJTHEHUE TECTOBBIX 3a/IaHHM.

5.5. MeToasbl 00yueHHs M IpenogaBaHusi (MaJjble rPyNNbl, AMCKYCCHH,CUTYaAllHOHHbIE
3ajga4m, padora B mapax, npe3eHTanum,keic-craau u ap) 30 mun

e (OcHOBHas:

e JlonoJHUTENbHAS:

5.6. JlutepaTypa

OcHoBHas:

1. bazapbekoBa A. A. JKorapel maremaruka : okyiblK / A. A. bazapbekoBa, A. b.
bazap6ekona. - Anmarsl : OCIIN, 2023. - 368 Oer

2. AxmeroBa A. Y. Maremarnueckuid aHanu3 : yaeOHoe mocobue / A. Y. Axmerosa, 1. C.
Kaparaesa. - Anmatsr : OCIIN, 2023. - 132 ¢

3. Ammp6aeBa H. K. JKorapel mMaTemarmka KypChIHBIH Heri3aepi : oKy Kypansl / H. K.
Ammpb6aesa. - Anmartsl : OCIIH, 2023. - 304 Oer.

4. Oo6inkaceimoBa A., XymarynoBa 3. AunreOpa xoHe aHanu3 Oactamanapbl. OKYJIBIK.
W3narensctBo "Mekren" 2019 11-chinbim.

5. Ao6suikacumona A E., Illoiiein6exoB K.JI.. «AnreOpa u Havana aHanuza. YueOHuk ans 10
Kjlacca OOIIeCTBEHHO-TYMAHUTApHOTO HampaBlieHUs 00I1e00pa30BaTEbHBIX — IIKOJ.
Anmatel: Mexrern, 2017.

6. AobuikacumoBa A.E., [oitsinoexoB K. /.. «Anre6pa u Havyana aHanu3za. YueOHuk s 11
Kjlacca OOILIeCTBEHHO-TYMAHUTApHOTO HamlpaBlieHUs 00I11e00pa30BaTEbHBIX — IIKOJ.
Anmatel: Mexkremn, 2017.

7. A6suikaceiMoBa A., Kymarynosa 3. Anrebpa u Hauana aHanuza.YyeOHuK..-M3naTenbcTBo
"Mexkten" 2019 (pycc) 10- knacc

8. Kopuesckwii B., )Kymarymosa 3. AnreOpa *xoHe aHanu3 Oactamanapbl. EcenTep KMHAFBL. -
WznarensctBo "Mekren" 2019 (kxa3) 10-cbibim.

9. CmupuoB B.A., TysixoB E.A Teomerpus. Oxyneik M3narensctBo "Mekren” 2018 10-
CBIHBIII.

JlonoHUTEIbHAS

1. .II. ProctromoBa, C.T.ProctiomoBa Tpenaxep nmo maremaruke g noarorosku k EHT.
Anmarter:2018.

2. PaxumxxanoBa, C. K. Teopust BeposTHOCTeH M Maremaruyeckas cratuctuka [Tekct] :

yuebHo-MeToaudeckoe nmocobue / C. K. Paxumxanosa, /1. C. Kapartaesa. - Anmarst : OCIIU,
2023. — 188c.
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3. A.ll,Amumos, FO.M.Komsirua. Anrebpa u Havaia MareMarndeckoro ananmmza 10-11 ki
VYuebnuk. M. IIpocemanue, 2018.

4. A.C.AranacesiH, B.®.byty3oB L,b Kagonues. 'eomerpust (6a30B0ii mpoduIHbINA YPOBEHB).
M.IIpocsemenue, 2018.

5.7. KoHTpOJb (BONpOCHI, TecThl,3a1auu ¥ TA1.) 10 Mun

DYHKIUS B KAKOM TIPOMEXKYTKE BO3pacTaeT?

@DyHKIMS B KAKOM IIPOMEXKYTKE YObIBBAeT?
Kaxkoii mpu3Hak sBJIs€TCSl JOCTaTOYHBIM NPU3HAKOM BO3pacTaHUs (GYHKIHH ?

Eciu ynkuus f(X) onpenensncs B npomexytke [a;6] Gyner mm X=a skctpemym?
[Ipu3nak makcumyma pynkuuu f.

. Ilpu3Hak MuHEMYyMa QyHKIUU

a) OLICHMBAHME y4alUXcs

0) 3a1aHKE HA IOM

OO0k wWh

3ansTue Ne 22
5.1. Tema: [uddepeHunan cioxHoi QyHKIHH.
¢ KoauuyecTBo yueoHsbix yacoB: 3 135 mun
e Buj 3aHsTHs (THN YPOKA): KOMOWHUPOBAHHBIMH.
5.2. Ileanb 3aHATHA:.
- oOpa3oBaTe/ibHasi: 1aTh NMOoHATHE AU depeHIuana u ero reoMeTpHUUECKOro CMbICa.
- BOCIUTATeJbHAsl. BbIpadaThIBaTh y ydallUXcs TaKWe KayecTBa, KAK aKKypaTHOCTb U
yMeHHUe T0OUBAThCs ONPENIEIEHHBIX Pe3yIbTaTOB COOCTBEHHBIM TPYJIOM.
- pa3BMBaIOLIAfA: HAYYUTh HaXOIUTh OuddepeHiuan caoKHbIX GYHKIUN U NIPUMEHSTH €ro
K pEIIeHHUIO 3a/1a4.
e OpranusanuoHHblii MoMeHT: 10 MUH
a) opranu3anus padoueil 0OCTAaHOBKH Ha 3aHATHII0)
Omnpe/eNIeHUE LeNer U 3a7a4 3aHATHS
e AKTyajau3auusi ONOPHBIX 3HAHUH MO npoiigeHHoii Teme: 20 MUH
a) MPOBEPUTH YPOBEHBb OA30BBIX 3HAHUH CTYJEHTOB
5.3. 3agaum o0yueHusl.
e O0bsicHeHne HOBOIi Tembl: 40 MUH

Judepernyuan dynkuuu.
[Ipenen B omnpeneneHUH TPOU3BOAHONW 3aMEHUM Ha TOJOXKHUTEIBHOE OECKOHEYHO Mayioe

A A
o =h: lim 2L = Yy, re 2o y+ao = Ay Q)
AX AX

B (1) dopmyne y'AX -rnaBHas JIMHEiHas dYacTh MNpUpAlICHUs QYHKIHWA, a o =7
O0eckoHeyHO Maias BenuuuHa. Mtak, y' A X — IJlaBHYIO JTUHEHHYIO0 YacTh NpHpanieHne QyHKIuu
Ha3bpIBalOT Auddepernmanom u odbosnavarot: dy=y ' Ax=y 'dx,A =d

Juddepenunan ¢GyHKIMHM paBeH MPOU3BEICHHUIO TMPOU3BOJHOM HTOH (GYyHKIMH Ha
muddepenmman aprymenta : dy=y'dx.

OchosHule ceoticmea ouggepenyuana:
[Tycth u u v — muddepenunpyembie GyHKITHN.
1.d(uxv)=duzdv 2. dQJV)J: vdu+udv
v v

Hugpepenyuan croscnoui pynxyuu:
[Tycts nana cnoxuas ¢pyuaxims Y=f(q(x))=f(u). ®ynaxus f(u) — nuddepenuupyemas. Torma
muddepennman cnoxuoit Gyuxiuu pasen: dy = df(q(x))dq(x)
Haiitu npou3BogHbIE 37IeMEHTAPHBIX ()YHKITHA.
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6. y:2lnx+9ex-aﬁ; 7.y= 9x_—1; 8. y=(x*+3)(x-1); 9.y= SN X =05 X : 10. y=3% X2,
6 8 sin X + Cos X

Pemenne: 1.y=1-2x°,y'=? y’ =(1-2x°%)" =1'-(2x*)" =0-2-3x* =6x°.

B 5T0if 3a1a4e HaXOAUM OPOM3BOJAHYIO pasHocTH:(u-V) =U’ -V', 31eck U=1, v=2x *. u'=1'=0,
v'=(2x%)'=2(x%)'=2-3x?=6x?: [Ipn HAXOKICHUHM TIPOM3BOIHOM OT (X°) Mcromb3oBamn Gopmyiy (x")',
rae n=3 u3 yero (x°) '=3x*. M noacrasisis JaHHBIE HA CBOU MECTA MOIYYHM PE3YIIbTAaT.

x+3 u N it

2. y= . y'=? OT10 npoussoaHas 4actHoro: (_ )= uv-w

X

———, 37€Ch U=X+3, v=X?, mox-
v

3 3)x? — 3)(x?) Tex? —(x+3)e2x
craBisist B hopMyary noaydaum: y' =( % )= (x+3)'x 4(x +3)() . =
X X

x> +2x% -6x —x*-6x

4 4
X X

3. y=2\/_- : +5,

afy

y'=?  3gech ncromyem ¢opmyry UFTV)' =U V' [leppoe

1
'\/;_Xzi

a g BTOPOrO CJaraeMoro Hcrosibdyem (Gopmyiy

n
.o
ciaraeMoe 2+/x . +/x 3anummMm 06e3 KOpHs, AJIs 3TOro UCHOib30BaIM popmyny: Vx = x™ , UTaKk
1

-n

—= U 3aluieM:
X
11 ; - ,
T==T1-=X =3. Ucnonb3ys bopmyy (x")=nx U C'=0 pemmmM:
O
I 1 ‘/_ 1 ,
yEQ2 - =R ) ()45
b b
! ! A
=2)E)y (¢ )y +0=x? +x3 =X2+§X3.

4. y="2=(4x+3),y'=? UToOBl BBUMCIUTH BOCHONB3yeMcs popmynamu: (UV)'=U'V+UV', 31ech

U=X2,v=4x+3. (Uv)'=(X? (4x+3))'=(X?)"(4x+3)+X?(4x+3)'=2X(4X+3)+X?4=8X>+6X+4X?=12X>+6X.
COS X
5. y=tgx-

,Y'=? B atom npumepe ucnonszyem Gopmyssr: (Uv)'=u'v+uv’ u (Cu)'=Cu’;
cosk
y'=(tgx- )'=(tgx)’ 1 1 1 1 1 +sin X
S -(cosx)  , o
- (-SINX)= +
3 3 COS™ X ~ 4 ( ) cos? x

sinx="__
3 COS” X 3

ctgx

6. y=2Inx+9e"- "

y'=? 3pecp wucnomszyeM (HopMyiasl TPOU3BOIHBIX 3JIEMEHTapHBIX
6

KM W TPOM3BOJHON TMPOM3BENCHUS KOHCTaHThI Ha Qynkuuio: Y'=(2Inx)'+(%e™)'-
J'=2(Inx)+0(e " )’ R e T R SRS
- -(_ctgx)=2 +% , —— _ —
6 (6 q ) X _6 (_ -, ): +9e
sinx” X
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6sin ” x
_9x-1 | y'=? B 3nameHarene 3Toii ApoOM HET mepeMeHHOH X. IT03TOMy MOXHO
7 y="g

Koag(pnunem BBIHECTH TIepe]l IpOObI0 W, HCIOIb3Ys Q)Ongﬂy (Cu)'= Cu', 3anmcars:

_(Ox=1)  y=(COx-1)= (90" -1)= (9-0)= _
8 8 8 8 8 8

8. y=(x*+3)(x-1). y'=? 3nech ucnonsszyem popmyay (Uv)'=u’'v+uv’ roe U=x?, v=x-1
V=(OCHB-D) Z06+3) (LX) =06 +3) (x-DHO) () -1) =

1)+(x33)1=3x°- -3x4x3+3=4x3-3x%+3.
9. _sin x—cosx ,
=—— Vy'=? B osromM mnpumepe HCHONb3yeM (OPMYNbl MPOU3BOAHBIX OT
sin X + Cos X
o u uv—uv . .
TPUrOHOMETpHIeCKUX GyHKIMMA 1 popmymy (— )'=———— ;U=SiNX-COSX,V=SiNX+COSX.
Vv Vv

!

('sin x — cos x? (sin x — cos X)'(sin X + cos X) — (sin X — cos X)(sin X + cos X)'

!

y =|
\ sin x +cosx )

o)

(sin X + cos x)

- ((sin x) — (cos x)')(sin x + cos x) — (sin x — cos x)((sin x) + (cos x)") B

(sin x + cos x)?
_ (cos x — (=sin x)(sin x + cos X) — (sin X — €os X)(Cos X —sin X))
(sin x + cos x)?
_ (cos x +sin x)(sin X + cos X) — (sin x — cos X)(cos X —sin x) _
(sin x + cos X)?

COS XSiN X +Sin 2 X + C0S2 X + €OS XSin X — COS XSin X + Sin 2 X + cos2 X — ¢0s Xsin X

(sin X + cos x)?
2sin2 x + 2c0s? x

(sin x + cos x)?

10. y=3"x%? y'=? 3pgecb HYXHBI (HOPMYIIBI (uv)'=u'v+uv’, y=3", v=x’ m
@“a*Ina,(x")=nx"1  y'=(3"x?)=(3*) x?+3*(x?) =3%In3x? + 3*2x = 3* x2In 3+ 3*2x
A Ttenieps Haiem auddepenimans 3Tux 10 mpumepos. J1Jis 5TOTO Bee HalIEHHBIE 3HAYEHUS
MPOM3BOAHBIX MMOJICTaBUM B (opmyiy nudpdepernunana Gyakuuu: dy=y'dX,
1.y=1-2x°,y' = -6x%=dy = (-6x2)dx = —6x2dx .
X+3 - X2 —6X X2 — 6X

2.y=—; ,y’=—:>dy_—dx.
X x* X

ey -3 5 1
3y—2\/_— +5y_x2+ S=dy =(x 24+ =x3)dx.
U 3 3

4, y=x’4x+3),y =12x% + 6x = dy = (12x% + 6X)dx .
CoS X y’:3 1 cos®  sin x

5. y=tgx-. x t =dy =(3
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ctgx 2 2
6. y=2|nx+9€x—i, y'=_+9e"+ 1 dy = (_+9e* + ;)dx _
6 X 6sin? x X 6sin? x
I9x -1 9 9
1.y= Y= _=dy = _dx.
8 8 8
8. y=(x°+3)(x -1),y = 4x3 = 3x2 + 3,= dy = (4x* —3x% + 3)dx .
sin X — cos X
Qy=—— "y =

Sin X +COSX _(_—)'?smx+cosx =dy =
10.y=3"x2,y" = 3*In 3x? + 32x,=> dy = (3" In 3x® + 3*2x)dx .

PaCCMOTDI/IM HaXOXJACHHUC IMPONU3BOJHBIX U I[I/Id)d)eDGHIII/IaJIOB OT CJIOKHBIX d)VHKIII/IﬁI

Jlans! cnenyromme Gynkmum: 1. y=(4x+1)%; 2. y= \/l—+ X2,
sin 2x

3.y=sin®x;4.y=cos X 5.y= ;6.y=Inx%; 7.y =tq(x + 4) ;

2 €0S 3X

8.y=e

5.4. OcHOBHBIE BONIPOCHI TEMBI..

e 3akpenJieHue NPOiiICHHOr0 MaTepuaJa: 25 MUH

® OTBETHI HA BOIIPOCHI 110 HOBOW TEME;

e pelIeHne 3a/1a4;

e paboTa ¢ KapTOUKaMH 3aJIaHUl;

® BEITTOJIHEHUE TECTOBBIX 33 JaHH.

5.5. MeToasbl 00yuenus 1 npenogaBaHus (Majble rpynmnbl, AMCKYCCHH,CUTYAIlHOHHBbIE

3aja4M, padoTa B mapax, npe3eHTanum,Keic-craan u ap) 30 MmuH

e OCHOBHas:

e JlonoHUTENbHAS:

5.6. JInteparypa
OcHoBHas:

1. bazapOexoBa A. A. Xorapsl MaTemaTuka : oKyJbIK / A. A. bazapOekoBa, A. b. bazap6ekosa.
- Anmartel : OCIIN, 2023. - 368 OeT

2. AxmeroBa A. Y. MaremaTudeckuii aHanu3 : ydeOHoe mocodme / A. Y. Axmetosa, /. C.
Kaparaesa. - Anmatsl : OCIIN, 2023. - 132 ¢

3. Ammp6aeBa H. K. JKorapbl maremarnka KypCBIHBIH Heriznmepi : oky kypamsl / H. K.
Ammp0aesa. - Anmarsl : OCIIHN, 2023. - 304 Ger.

4. Oo6inkaceiMoBa A., KymarymoBa 3. AnrebOpa xoHe aHanmm3 Oactamanapbl. OKYIIBIK.
HN3nareanctBo "Mekten'" 2019 11-chIHbim.

5. AosukacumoBa A.E., [loitein6exkoB K. JI.. «Anrebpa u Havana aHanu3a. YuyeOHuk aus 10
KJ1acca 00IIeCTBEHHO-TYMaHUTAPHOTO HalpaBiIeHUs 00111e00pa30BaTEIbHBIX IIKOJ. AJIMAThI:
Mekrem, 2017.

6. Aosuikacumona A.E., IlloiieiHOekoB K./I.. «AnreOpa u Havana ananuza. YueOHuUK mis 11
KJ1acca o0IIecTBEHHO-TYMaHUTAPHOTO HAaNpaBJIeHUs 00111€00pa30BaTEIbHBIX IKOJ. AJTMAThI:
Mekrem, 2017.

7. AGbuikaceiMoBa A., Xymarynosa 3. AnreOpa u Havana aHanuza.YdeOHUK..-M3aaTenbcTBO
"Mexkten" 2019 (pycc) 10- kmace
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8. Kopuerckuii B., )Kymarynosa 3. AnreOpa xoHe aHanu3 Oacrtamanapsl. Ecenrep »KWHaFbI.-
N3narensctBo "Mekren" 2019 (ka3) 10-chIHbII.
9. CmupnoB B.A., TysikoB E.A T'eomerpusi. Okynbik M3natenserBo "Mekten" 2018 10-chIHBII.

JlonoiHUTEIbHAS

1. .II. ProctiomoBa, C.T.ProctiomoBa Tpenaxep no maremaruke juisi noarorosku k EHT.
Anmarter:2018.

2. Paxumkanosa, C. K. Teopus BeposiTHOCTE 1 MaTeMaTnieckas cratuctuka [ Tekcr] : yueObHo-
meTtoaudeckoe mocodue / C. K. Paxumxanosa, J[. C. Kaparaea. - Anmarsl : OCIIHN, 2023. —
188c.

3. A.lll,Amamos, HO.M.Konsrun. Anrebpa m Hayanma MareMmarmdeckoro anammza 10-11 koo
Yueonuk. M. IIpocemanue, 2018.

4. A.C.AtanacesH, B.®.byty3os L[,b Kanonnes. ['eomerpus (6a30B0ii mpoQIIHbII YpOBEHB).
M.IIpoceemenue, 2018

5.7. KoHTpoJb (Bonmpockl, TecThl,3a1auu 1 T1.) 10 Mun
1. Yro takoe muddepenmnman’?
2. OcHOBHBIE CBOMCTBA quddepeHmana.

a) OLICHUBAHHUE YYalLUXCSI

0) 3ajaHue HA OM

3ansaTue Ne 23

5.1. Tema: IlepBooOpasHas ¢pynkuus. HeompeneneHHbIit MHTErpall v €ro cBOiCTBa.
e KoiuyecTBo yueOHbIX yacoB: 135 Mun
e Buja 3ansiTus (TMI YpPOKa): KOMOMHUPOBAHHBII.
5.2. llean 3aHaTHS:.
o0pa3oBaTeibHasi: JaTh TOHATHA TIEPBOOOPA3HOW W HEONPENEeNeHHOT0 WHTErpaa,
NPUBECTH OCHOBHBIE CBOMCTBA HEONPEAEICHHOT0 MHTErpala; HayYUTh Y4alUXCsl IPUMEHSTh
METO/I HETOCPEACTBEHHOT'O HHTETPUPOBAHHSL.
BOCIIMTATeIbHAS: BbIpaOaThIBaTh y yUalllUXCsl TAKHE KaueCTBa, KaK aKKypaTHOCTb U yMEHHE
JOOMBATHCS OTIPENIEIEHHBIX PE3YIBTATOB COOCTBEHHBIM TPYIOM.
Pa3BUBaIOIIasi: HAYYUTHCS pellaTh 3a7aydl MyTeM NMPUMEHEHUs IMOJyYeHHbIX 3HAHUN 10
JTaHHOW TeMme.
e Opranu3anmoHHbId MOMeHT: 10 MuH
a) opra"u3anus paboudeld 00CTAaHOBKHY Ha 3aHSATHIO)

olpeieNieHue 1eJel U 3a/1a4 3aHATHS
e AKTyaJu3anus ONOPHbIX 3HAHUIA M0 npoiinennoi teme: 20 MUH
a) MPOBEPUTH YPOBEHb 0A30BBIX 3HAHUM CTY/ICHTOB
5.3. 3agaum oOyueHus.

e Q0bscHeHHE HOBOM TeMbl: 40 MuH
Onpenencnue 1. @ynkuus F HaswpiBaeTcs mepBooOpaszHoil mist ¢pyHkuuu f Ha 3amaHHOM

POMEKYTKE, ECIA JUTs BCEX X M3 3Toro npomeskytka F'(x) = f(x).

Onpenenenne 2. 3aada WHTETPUPOBAHKS COCTOUT B TOM, YTOOBI JUIS 3aJaHHOW (DYHKIIHH
HalTH Bce ee IepBOOOpasHEbIe.
OcHOBHOe CBOWCTBO NEPBOOOPA3HOM.
Teopema. Jlrobas mepBooOpasHas mnsa ¢yHkiuu f Ha mpomexyTrke | MoxeT ObITh

3allMCaHa B BHC

F(x)+C, rae
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OnHa U3 neps 0 obpasubix s GyHKImu f (X) Ha

npomexytke | , a C — Ipou3BOJIbHAS IOCTOSHHAS.
Heonpee/ieHHbIi HHTErpaJL.
Omnpezenenne 3. MHOXeCTBO Bcex MepBooOpasHbix GyHKumu wist Gynkuun ()

Ha3bIBACTCA €ro HCOIMPCACICHHBIM HMHTCIPAJIOM H 0603HaqaeTcsirz[e C — mo0ast noCTOsIHHAS.

jf(x)dx:
If(x)dx = F(x)+C,

IIpaBuJiIa MHTErPUPOBAHUA:
1. Icf x)dx = d‘f(x)dx , ¢ — const
2. j[f(x)i 9] = jf(x)dx+jg(x)dx

3. J'f(ax+b)dX=£F(ax+b)+C,

aa=0
Tadauua HeonpeaeJIeHHBIX HHTETPAJIOB:
1
1_f0dX:C 10j —dx =tgx +C
cos’x

2j1dx:x+C 11J- 1 d Jarcsin X+C,

Xr+1 —_— =
3 jx”dx =——+C (r=-1) V1-x2 |- arccos x + C

. r+1 12 1 i [ arctgx +C,

4 j;dx:ln|x|+c 1+x2 — arcctgx + C

a* X
5 _fa*dx = +C dx |[ arcsin ~ +C,

Ina 13 I = a
GIede:eX+C a —X |—arccosi+C
7jsin xdx = —cosx +C (1 Xa

| arctg  +C,
8_[cosxdx=sinx+C 14I dx 1 g a
1 TFRE 1 X
9 _[ dx = —ctgx + C - garcctg - +C
sin°x

Hpumep 1. Oyukuus () X ecTh nepBooOpasnas ;s pyHkimn f (x) = x> Ha MHTepBae
Fx ="

, (|>e\' 151 5
(- 00;00), Tak Kak F (X)=|\?)| :E(X) ZE'SX =x = f(x) anaBeex x (- oo;).

3
X

JIerko 3aMeTuTh, 4T0 — + / HMMEET Ty K€ CaMyl0 TPOU3BOJHYIO X2 W MOITOMY TaKKe
3

SIBIISICTCS TTepBOOOpasHoi it X2 Ha R . SIcHO, 9TO BMeCTO 4mciaa 7 MOXHO MOCTABUTH JIFOOYIO
MOCTOSIHHYIO. TakuMm 00pa3oM, Mbl BUJMM, YTO 33/1a4a HAXOXKJICHHS MEPBOOOPa3HOI HMMeeT
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0ECKOHEYHO MHOTO PEIICHUH.

5.4. OcHOBHBIE BONIPOCHI TEMBI..
e 3akpenJieHue NMPoiiIecHHOro MaTtepuana: 25 MUH
® OTBETHI Ha BONPOCHI 110 HOBOU TEME;
e pelIeHUE 3a/1ay;
e paboTa c KapTOYKAMHU 3aJIaHUM;
® BBIIIOJIHEHNE TECTOBBIX 3aJaHUM.
5.5. MeToabl 00yueHHs1 M IpenogaBaHusi (MaJible IPYINIbI, JUCKYCCHH,CUTYAllHOHHbIE
3ajxa4M, padoTa B nmapax, npe3eHTanum,keic-craan u ap) 30 Mmun
e OCHOBHas:
o J[onoJIHUTEIbHAS

5.6. JIuteparypa
OcHoBHas:

1.

bazap6exoBa A. A. Xorapsl maTemaruka : oKyibIK / A. A. bazap6ekoBa, A. b. bazapGekosa.
- Anmater : OCIIH, 2023. - 368 Ger

2. AxmeroBa A. Y. Maremartuueckuii ananus : ydebHoe mocobue / A. Y. Axmerona, JI. C.
Kaparaesa. - Anmatsl : OCIIN, 2023. - 132 ¢

3. Ammpb6aeBa H. K. JKorapel marematuka KypcblHBIH Herizaepi : oky Kypanel / H. K.
Ammp0aesa. - Anmarsl : OCIIH, 2023. - 304 Ger.

4. O6inkaceiMmoBa A., XymarynmoBa 3. AnreOpa >koHe aHanu3 Oactamanapbl. OKYIBIK.
H3parensctBo "Mexkten" 2019 11-chIHbBII.

5. A6suikacumoBa A.E., [lloieiHOexoB K. JI.. «Anrebpa u Hauana aHanuza. YueOHuUK mis 10
KJIacca OOIIECTBEHHO-TYMAHUTAPHOTO HaIpaBjeHUs! 001e00pa30BaTeIbHbBIX MIKOJI. AJIMATHI:
Mekrem, 2017.

6. AosuikacumoBa A.E., lloiieraOexoB K.[I.. «AnreOpa u Havana ananmu3a. YueOHuK Juist 11
KJIacca OOIIECTBEHHO-TYMAHUTAPHOTO HaIpaBJeHUs! 001e00pa30BaTEeIbHbBIX MIKOI. AJIMATHI:
Mekrem, 2017.

7. AbbuikaceiMoBa A., XXymarynoBa 3. AnreOpa u Hadana aHainuza.YdeOHUK..-M3marenbcTBo
"Mexkren" 2019 (pycc) 10- knace

8. Kopuesckuii B., Kymarynosa 3. AnreOpa >xoHe aHanu3 Oactamanapsl. Ecentep KHHAFBL.-
WznatenberBo "Mekren" 2019 (ka3) 10-chiHbIT.

9. Cmupnos B.A., Tysikos E.A T'eomerpus. Oxynbik U3narensctBo "Mexkten" 2018 10-chinbIm.

JomoHuTeabHAasA:

1. LII. ProctiomoBa, C.T.ProctiomoBa Tpenaxep mo maremaruke s moaroroBku k EHT.
Ammarter:2018.

2. PaxumkanoBa, C. K. Teopus BeposITHOCTEH 1 MaTeMaTHUeckas craTucTrka [Tekcr] : yaeOHO-
meroandeckoe mocodue / C. K. Paxumkanosa, J[. C. KaparaeBa. - Anmarst : OCIIN, 2023. —
188c.

3. A.llLAmumos, FO.M.Komsirua. Anrebpa W Hadana maremMarmdeckoro aHammsa 10-11 i
VYuebnuk. M. IIpocemanue, 2018.

4. A.C.Atanacess, B.®.byty3os LI,b Kagonues. ['eomerpust (6a30B0# mpouiIHbI YPOBEHbD).

M.IIpocsemenue, 2018

5.7. KoHTpOoab (Bonmpockl, TecThl,3a1auu ¥ TA.) 10 Mun

1.
2.
3.
4.

Yro Takok nepBooOpa3Has GyHKIUs?

B yem oTiinume nmpou3BOAHON OT mepBOOOpa3HOI?
[TpaBuna HaX0XACHUS MIEPBOOOPA3ZHON PYHKITUN
Yro Takoe nHTErpupoBaHue?

a) OLICHUBAHUE yUaITUXCs
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0) 3a/1aHKE HA TOM

3ansaTue Ne 24
5.1. Tema: HaxoxxaeHue HeonpeaeIeHHOT0 HHTErpaa.
e KoauvecTBo yueOHbIX 4acoB: 135 MmuH
e Bua 3ansiTusi (TMn ypoka): KOMOMHUPOBAHHBIN.
5.2. Heab 3aHATHS:.
- o0pa3oBaTe/IbHAsI: J1aTh TIOHATHS TIEPBOOOPA3HOM W HEONPEICIICHHOTO MHTErpaa,
MIPUBECTU OCHOBHBIE CBOMCTBA HEOINPEAEICHHOTO HHTETpaa.
- BOCIHMTATEJbHAsl: BEIPA0ATHIBATh Yy YYAIIUXCSI TAKHE KaUeCTBA, KAK aKKypPaTHOCTh U
yMEHHE JOOUBATHCS ONPEACICHHBIX Pe3yIbTaTOB COOCTBEHHBIM TPYIOM.
- pa3BUBaOIIAas: MPUMEHSITh METOJ HEMOCPEICTBEHHOTO WHTETPUPOBAHUS IS PEIICHHUS
3ajad.
e Opranu3anuoHHbIii MOMeHT: 10 MuH
a) opra"u3anus padoueid 00CTAaHOBKHU Ha 3aHSATUIO)
ONpeAeseHUE LeJIe U 3a7a4 3aHITUs
e AKTyaju3anus oNOPHBIX 3HAHMH N0 NpoiifeHHo Teme: 20 MUH
a) IPOBEPUTH YPOBEHb 0A30BBIX 3HAHUH CTYICHTOB
5.3. 3apauu oOyuyeHmus.
e OObsicHeHue HOBOIi TeMbl: 40 MUH
[Tpu HaxOXKACHUH HEOTIPEACIICHHBIX HHTETPAJIOB MOABIHTETPATBHYIO (YHKITUIO CBOJISAT KOJTHOMN
u3 Tabmuunbix GyHkimid. Ecnu  noppiHTerpanmbHas  yHkuus f(X) He Moxer ObITh
HETIOCPE/ICTBEHHO MPeoOpa3oBaHa K OJTHOM U3 TaONMYHBIX (DYHKIIHA, TO MOKHO UCIIOIH30BaTh
MeTOJl BHeceHUs noJ nuddepeHiuan, MeTo 3aMeHbI NMePEeMEHHON WM MHTETPUPOBAHUE TIO
JaCTSIM.
B manHOM ypoke paccMOTpUM METOJ] HEMOCPEACTBEHHOTO HHTErpupoBaHus. HecoMHeHHO,
OCHOBHBIM METOJIOM HaXOXKJIEHUS TepBooOpa3HOW (DYHKIIMU SBISETCS HEMOCPEICTBEHHOE
WHTETPUPOBAHUE C HCIIOIH30BAaHHEM TaOIUIBl TEPBOOOPA3HBIX U CBOWMCTB HEOMPENEICHHOTO
uHTEeTpasia. Bee npyrue MeTo bl MCIIONB3YIOTCS JINITH JIJIS TPUBEACHUS UCXOAHOTO HHTETpajia K
TaOJIMYHOMY BUTTY.

Hpumep 1. Hyers f(x) = x°. ,

X, , x4 5

Torna nepeoobpasnas F(x) umeer Bun F(x) = -, raKKaK F (x) = L:J =x =f(x).
Ipumep 2. (x) = sin 3x.

Haiigure o6muit Bua nepBooOpasHbIX 11 GyHKIUH f

D 1()=2-x+ = ) ()= X~ + cosx
X X
B) f(x)=(2x-3) r) f(x)=3sin 2x
3 2 1
H) f(X)Zm e) f(X)ZX—5+m
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Haiinure o6umii Bug nepBooOpa3Hbix anst pyHkiun f

) f()=2-x+ - 6) 1(x)= X+ cosx
X X
B) f(x)=(2x-3) r) f(x)=3sin 2x
3 2 1
J:[) f(X)Zm e) f(X)ZX—S‘i‘COSZ(BTl)

5.4. OcHOBHbBIE BONIPOCHI TEMBL..

e 3akpenieHue NMPOIIEHHOT0 MaTepuana: 25 MUH

® OTBETHI HA BOIIPOCHI 10 HOBOW TEME;

e pelleHue 3a1a4;

e paboTa ¢ KapTOYKaMu 3aJJaHUM;

® BHITIOJTHEHUE TECTOBBIX 3a/1aHUU.

5.5. MeToasbl 00yueHus U npenogaBaHus (Majble rpynnbl, AMCKYCCHH,CUTYaIlHOHHbIE

3aJauM, padoTa B mapax, npeseHranuu,keic-craam u ap) 30 mun

e OCHOBHas:

e JlononHUTENBHAS:

5.6. JIutepatypa

OcHoBHas:

1. bazap6ekoBa A. A. Xorapsl MmaTemaTHKa : oKyJbIK / A. A. bazapbekoBa, A. b. bazap6ekosa.
- Anmater : OCIIH, 2023. - 368 Ger

2. AxmeroBa A. Y. Marematudecknii aHanmu3 : ydeOHoe mocodue / A. Y. Axmerona, [I. C.
Kaparaesa. - Anmarsel : OCIIH, 2023. - 132 ¢

3. Ammp6aeBa H. K. JKorapel maremarnka KypCBIHBIH Heriznmepi : oky kypamsl / H. K.
Ammpo0aesa. - Anmarsl : OCIIHN, 2023. - 304 Ger.

4. Oo6inkaceiMoBa A., KymarymoBa 3. Aunrebpa »xoHe aHanu3 Oactamanapbl. OKYJIBIK.
N3narensctBo "Mexkren" 2019 11-chiabim.

5. AosukacumoBa A.E., [loitein6exkoB K. JI.. «Anrebpa u Havana aHanu3a. YuyeOHuk aus 10
KJ1acca 00IIecTBEHHO-TYMaHUTAPHOTO HalpaBJIeHHUs 00111€00pa30BaTEIbHBIX IKOJ. AJTMAThI:
Mekrem, 2017.

6. AosuikacumoBa A.E., [lloiieiHOekoB K./I.. «AnreOpa u Havana ananuza. YueOHUK s 11
KJ1acca 00IIECTBEHHO-TYMaHUTAPHOTO HAMpaBIeHUs 001Ie00pa30BaTeIbHbIX IIKOJI. AJIMATHI:
Mexremn, 2017.

7. AbbuikaceiMoBa A., XXymarynoBa 3. AnreOpa u Havana aHanusa.YuyeOHUK..-M3aaTenscTBO
"Mexkten" 2019 (pycc) 10- kmace

8. Kopuesckmii B., XKymarynoBa 3. AnreOpa xoHe aHanu3 Oactamainapbl. Ecenrep »KUHAFbI.-
UznatenscrBo "Mexkren" 2019 (ka3) 10-ceinbIm.

9. Cmupnos B.A., TysikoB E.A T'eomerpus. Oxkynsik M3natensctBo "Mekten" 2018 10-chiabIm.

JlonoiHUTEAbHAS

1. I.II. ProctromoBa, C.T.ProctromoBa Tpenaxep mo maremaruke ans noaroroBku k EHT.
Anmarter:2018.

2. Paxumxkanosa, C. K. Teopus BeposiTHOCTEH 1 MaTeMaTnieckas craTuctuka [ Tekcr] : yuebHo-
metoaudeckoe mocodue / C. K. Paxumxanosa, J[. C. Kaparaea. - Anmarsl : OCIIHN, 2023. —
188c.
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3. A.lll,Amamos, FO.M.Konsirun. Anrebpa u Haudana Mmaremarmdeckoro anammza 10-11 ki
VYueonuk. M. IIpocemanue, 2018.

4. A.C.AtanacesH, B.®.byry3os II,b Kagonnes. ['eomerpus (6a30B0ii mpoQIIHEIN YPOBEHB ).

5. M.IIpocsemenue, 2018

5.7. KonTpoab (Bompockl, TecThbl,3a1a4u 1 T1.) 10 Mun
1. CaoiicTBa HEMOPEAEIEHHOTO UHTErpaia
2. ®opmynbl HHTETPUPOBAHHUS.
3. MeToa HEmOCPEICTBEHHOTO HHTETPUPOBAHHUS.

a) OIICHUBAHHUE YYalUXCSI

0) 3ajaHue HA OM

3ansaTue Ne 25
5.1. Tema: MeTo/1bl HAXOKJCHUS HEOMPEIETICHHOTO HHTErpaia. MeTo/1 3aMeHbI TEPEeMEHHOM.
¢ KosinyecTBo yueOHbIX YyacoB: 135 muun
¢ Buj 3ansaTus (TN ypoka): KOMOMHUPOBAHHBIN.
5.2. llean 3aHaTHS:.
- o0pa3oBaTe/ibHAasI: IOKA3aTh IPUMEHCHHE METO/1a 3aMEHBI TIEPEMEHHOM.
- BOCIIUTATEJIbLHAS. BBIPA0ATHIBATh y YYANIUXCS TaKWe Ka4ecTBa, KaK aKKypaTHOCTh H
YMEHHE JJOOUBATKLCS ONPEACICHHBIX PE3YIbTATOB COOCTBEHHBIM TPYIOM.

- pa3BMBAIOLIAN: HAYYUTh IPUMEHATH METO]] 3aMEHBI IEPEMEHHOI B peIlleH! 3a7ay.

e Opranu3zannoHHbIii MOMeHT: 10 MuH

a) opranuzanus pabodeit 0OCTaHOBKHM Ha 3aHATUI

0) onpeneneHue 1esei 1 3a1a4d 3aHATUs

e AKTya/ju3anus ONOPHBIX 3HAHUI N0 npoiigeHHol Teme: 20 MUH

a) MPOBEPUTH YPOBEHBb OA30BBIX 3HAHUH CTYJEHTOB
5.3. 3agaum o0y4eHus.
e O0bsicHeHue HOBOW TeMbl: 40 MUH
Cyrp MeTOAa 3aKiioyaeTcs B TOM, YTO Mbl BBOJAMM HOBYIO TNEPEMEHHYIO, BbIpa)kaeM
MOJBIHTETPATTFHYIO (DYHKITHIO Yepe3 3Ty MEPEMEHHYIO, B PE3y/IbTaTe MPUXOAUM K TAOTUIHOMY
(umu GoJiee MPOCTOMY) BUly MHTETrpaa.
OdeHb 9acTO METOJ TOACTAHOBKH BBIPYYAeT IMPH HHTETPHUPOBAHUU TPHUTOHOMETPHUYECKHX
byHkuni 1 QyHKIMHA ¢ paguKaTaMH.

1
J X+2x -0 &

[Ipumep. Haiitn HeonpeaeIeHHbINA HHTErpall
Bsenem HOBYIO NEPEMEHHYI 7= ./2y_ 0

Zﬁ+91 dz=l-22dz=zdz
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Beipazum X yepes Z
BBIHOJIHSIGM IIOACTAHOBKY  IIOJIyYEHHBIX  BBID@KECHMM B  MCXOJHBIM  HMHTErpal:
J j Zdz _A J dz
Xaf2x — z' +9 . z*+9
2

.

1-:1’2 = Earczg% +C

U3 Tabuiisl mepBooOpasHeX nmeem 2 +9

Ea}'czgi +C= E arczgﬁ +C
Ocranoch BEpHYTHCA K UCXOHON MEPEMEHHON X: 3 3
OueHb 4acTo METO/ MOJCTAHOBKH HUCIIOJIB3YETCS IPU MHTETPUPOBAHUU TPUTOHOMETPUUECKHUX
dbyuknuii. K npumepy, ucnonab3oBaHne yHUBEPCAIbHON TPUTOHOMETPUYECKON MOJACTaHOBKU
MO3BOJISIET TPe0Opa30BaTh MOABIHTETPATBHOE BEIPAXKEHUE K IPOOHO PAIlMOHAIBHOMY BHITY.
Meroa noacTaHOBKH HO3BOJI$I€T 00BSCHUTH MPABUIIO UHTETPUPOBAHUS

| flk-x+ bl == F[ﬁc x+b)+C

BBo1MM HOBYIO IEPEMEHHYIO £ — k-x+b , TOT/1a
v Z_ b s d[z Eﬂ [z Eﬂ é
ok Kk F k ) \k k ) k
IloncraBnsiemM Mony4eHHbIE BBIPAXKEHNS B UICXOAHBIN MHTErpal:
: . Flz) €
- — — | Flz)+C)J=——L+ 2
jfkr+b]dr jf jfz]dz If_ (z)+C;) P
S_c
Ecin  npunsate K U BEPHYTbCA K MCXOJHOM TIEPEMEHHOW X, TO IOJY4YHM
F[z]+ﬂ= l Fllx+b)+C
k k& '

5.4. OcHOBHBIE BONIPOCHI TE€MBL..

3akpenieHue NpoiiIecHHOro MaTepuasaa: 25 MUH

OTBETHI Ha BOIPOCHI 110 HOBOW TEME;

peleHue 3a1ay;

paboTa ¢ KapToOuKaMu 3aJIaHU;

® BbBIIIOJTHEHUE TECTOBBIX SallaHI/IfI.

5.5. MeToabl 00yueHHs1 M penogaBaHus (MaJible IPYNNbl, JMCKYCCUH,CUTYAllHOHHbIE
3aja4M, padoTa B mapax, npe3eHTanum,Keic-craan u ap) 30 Mmun

e OcHoBHas:

e JlonongHUTENbHAS:

5.6. JlutepaTypa

OcHoBHas:

1. bazapOexoBa A. A. XXorapsl MaTemaTuka : OKyJbIK / A. A. ba3zapOekosa, A. b. bazapb6exora.

- Anmarter : OCIIN, 2023. - 368 Oet
2. AxmeroBa A. Y. Maremarnuecknii ananu3 : ydeObHoe mocobue / A. Y. Axmerona, []. C.
Kaparaesa. - Anmatsr : OCIIHN, 2023. - 132 ¢
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3. Ammp6aeBa H. K. JKorapel maremaruka KypChIHBIH Heriznepi : oky Kypamnsl / H. K.
Ammp6aesa. - Anmatsl : OCIIH, 2023. - 304 Ger.

4. O6inkaceiMoBa A., XKymarymoBa 3. AnreOpa >xoHe aHanm3 Oactamanapbl. OKYJIBIK.
UznparensctBo "Mekren" 2019 11-chIHbII.

5. Ao6suikacumoBa A.E., IlloiteinOekoB K. /.. «AnreOpa u Havana aHanuza. YueOHUK 1 10
KJ1acca 00IIECTBEHHO-TYMaHUTAPHOTO HaIpaBJIeHUs 0011Ie00pa30BaTeIbHbIX IIKOJI. AJIMATHI:
Mekren, 2017.

6. AosuikacumoBa A.E., [loiteiHOekoB K. /I.. «AnreOpa m Havaia aHanu3a. YueOHuk miust 11
KJ1acca OOIIECTBEHHO-TYMaHUTAPHOTO HAIIPABIICHUS 0011e00pa30BaTEeIbHBIX KO, AJIMATHI:
Mekrern, 2017.

7. AbbuikaceiMoBa A., XXymarynosa 3. AnreOpa u Havana aHanusa.YuyeOHUK..-M3aaTenscTBO
"Mexkten" 2019 (pycc) 10- kmace

8. Kopuesckuii B., XKymarynoBa 3. Anre0pa xoHe aHanu3 Oactamanapsl. Ecentep KUHAFHI.-
NznatenbcrBo "Mexkren" 2019 (ka3) 10-ceinbIm.

9. Cmupnos B.A., Tyskos E.A T'eomerpusi. Okynbik M3natensctBo "Mekren" 2018 10-chIHbII.

JlonmosiHUTEIbHASA

1. NL.I1. ProctromoBa, C.T.ProctromoBa TpeHakep mo maremaruke s moarotopku k EHT.
Anmater:2018.

2. PaxumkanoBa, C. K. Teopus BeposiTHOCTEl 1 MaTeMaTHuecKas cratuctuka [ Tekcer] : yue6HO-
metoaudeckoe mocodue / C. K. Paxumxanosa, J[. C. Kapataea. - Anmarsl : OCIIHN, 2023. —
188c.

3. A.IILAmumos, FO.M.Konsrua. AnreOpa w Havanma mareMatudeckoro aHamm3a 10-11 wir.
VYyeOnuk. M. Ilpocemanue, 2018.

4. A.C.Atanacesn, B.®.byry3os I[,b Kanonies. ['eomerpust (6a30B0i1 mpoduiIHbIi ypOBEHB ).

5. M.IIpocsemenue, 2018

5.7. Koutpoab (Bonpocskl, TecTbl,3a1a4u U TA.) 10 Mmun
1. CaoiicTBa HEMOPEAEIEHHOTO UHTErpaia
2. ®opMyIbl HHTETPHPOBAHHUS.
3. MeTon 3aMeHBI IEPEeMEHHOM.
a) OIICHUBAHHE YYaIXCs
0) 3a/1aHME HA TOM
3ansaTue Ne 26

5.1. Tema: MeTobpl HaX0XKICHHS HEOTPEEICHHOTO HHTETpaia. MeToa HHTErpupOBaHUS 110

YaCTSM.
e KosimuecTBo yyeOHbIX YyacoB: 135 mun
¢ Buj 3ansaTus (TUN yPoKa): KOMOMHUPOBAHHBIM.
5.2. llean 3aHATHSI:.
- o0pa3oBaTeJIbHAs: IOKa3aTb MPUMEHEHNE METOa MHTETPUPOBAHMA NO YaCTAM.
- BOCIIUTATE/IbHAS. BBIPA0ATHIBATh y yUaIINXCs TaKWe KadecTBa, KaKk aKKypaTHOCTb H

yMeHHUE J00UBaThCS ONMPECICHHBIX PE3YJIbTaTOB COOCTBEHHBIM TPYIOM.
- pa3BUBAIOIIAN: HAYYUTh IPUMEHATH METO]] HHTETPUPOBAHHUSI 10 YACTSIM B PEIICHU 3a]1a4.
e Opranu3zanuoHHblii MoMeHT: 10 Mun
a) opra"u3anus padoueld 06cTaHOBKHY Ha 3aHATHI(00)

omnpeieNIeHue 1elel U 3a1a4 3aHsITUs
e AKTya/Iu3alusi ONIOPHBIX 3HAHMI M0 npoiiieHHoi Teme: 20 MuH
a) IPOBEPUTH YPOBEHb 0A30BBIX 3HAHUH CTYICHTOB
5.3. 3agaum oOyueHmusl.
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¢ O0bsicHeHue HOBOI TeMbl: 40 MUH

MeToa WHTErpHPOBAHHS MO YACTSAM II03BOJSIET CBECTH MCXOAHBIA HEONpPEaeNICHHBIN
MHTETpaj] K 0ojiee MPOCTOMY BUAY JIMOO K TAOIUYHOMY MHTErpaixy. DTOT METOJ] Haubojee 4acTo
NPUMEHSETCS, €CIH MOJABIHTErpasbHas (QYHKIUS COAEPXKUT JorapudMuyuecKue, MoKa3aTebHEIE,
o0OpaTHbIE TPUTOHOMETPHUECKUE, TPUTOHOMETPpUYECKHE (YHKIINH, a TAK)Ke X KOMOWHAIHH.

®opmyna MHTETPUPOBAHUS o YacTsM:

J floeae = fulx)d(vx)j=uleplx) - [ulxalulx))

To ecthb, moasIHTErpaIbHOE BhIpakeHue f(X)dX mpezcrasisieM B BU€e MPOM3BeAeH s GyHKIuH U(X)
Ha d(v(x)) - nuddepennnan pynxun v(x). Jlaree Haxoaum GyHKIHO V(X) (JaIie BCEro METoa0M
HerocpeacTBeHHoro uarerpuposanus) u d(U(x)) - auddepenuman Gpyuxipu U(X). [loacrasisem
HalJICHHBIE BBIPAKCHUS B (POPMYITYy HHTEIPUPOBAHMSI [10 YACTSIM U UCXOIHBIH

Vo) ek ul)
HEOIPEJIECICHHbI HWHTErpaJl CBOAUTCA K Pa3sHOCTH . Ilocnenuuii
HeoMpeeNIeHHbIM HHTErPaj MOKET OBITh B3SIT C UCIIOJIb30BAHUEM JIF0O00T0 METO1a UHTETPUPOBAHUS,
B TOM YHCJIE U METOJa UHTEIPUPOBAHHUS 10 YACTSIM.

B kauecTBe npumepa HaiiieM MHOKECTBO NMEPBOOOPA3HBIX PYHKIIMHU Jorapudma.

J Inf{x Jabx

Haiitn HeonpeaeneHHbIii HHTErpal

Pewienue.

HaiineM 3TOT HEonpeIeaeHHbII HHTErpaja METOIOM HHTETPUPOBAHUS I10 YacTAM. B kadecTBe
bynkun U(X) Bo3bMeM In(X), a B kadectBe d(V(X)) ocraBiytocs 4acTh MOJIBIHTEIPATHLHOTO
BBIPQKCHUS, TO eCTh dX.

HmeeM, In [:x)'i‘{ —u [:x)d(v(x)), rae H(I) = ]11(_‘.{), d (v(x)) =dx

dlu(x) = () =
HMubdepennman dyHkuuu U(X) ecTh X, a ¢yukuus V(X) — 23710
= Jd(v(x)): Jdr =X

[TPUMEYAHMUE: koxcTtanty C npu HaX0XJIeHUU GYHKINHU V(X) CYUTAIOT PABHOM HYIIIO.
Teneps BCE  MOJCTaBIsiEM B dbopMylly  MHTETpUpPOBAHUS 0 4acTsM:

jm[x;uFm{x'h=|:x']—jwfx')d(u(x;1,'l=
=In(x)x jr ——]n j{ﬁf (x)x—(x+C )=
:x[]n[x?]—l]+(3. 20e C=—C1

Ommer: J e = xllnlx)-1)+ ¢

CaMoe CI0KHOE, YTO €CTh B 3TOM METOJAE — 3TO MPaBWIBHO OMPENENIUTh, KaKyH YacTh
MOABIHTETPAIBHOTO BBIPAXKEHUS OpaTh 3a U(X), a Kakyro 3a d(v(x)).
PaccMoTpuM HEKOTOpPBIE PUMEPHI.

IIpumep. Haiitn MHOXeCTBO NEpBOOOPA3HBIX (PYHKIIUU f (r) - (I - l)sin (2_1:).

5 jlfx+1)sin(2x ke
Pemenue. Heonpenenenuslii  MHTErpai ' "7 MOXHO B3ATh  METOJOM
UHTETPUPOBAHUS MO 4acTsM. B kaudectBe ¢ynkuumu U(X) cienyer B3saTh X+1, Ttorma d(v(X)) =
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sin(2x)dx. Cnenosatensho, d(u(x)) = d(x+1) = dx, a ¢ NOMOIIBIO HEMOCPEIACTBEHHOIO

. 1
1=(ij= jsm(zx]aﬁ: =— ccs(zx}
MHTErPUPOBAHHUS TIOIydaeM -~ )
BhInoHseM 10/ICTAHOBKY B (JOPMYJTy MHTETPHPOBAHUS 110 YACTSM:

j[x+1;]si11[2x;]dr=u[x;h{x;]—Jv(_x;ﬁ[u[x;];]=
=|x '—lcos 2x )= —lcos 7\:'\11::
(1] = Scos2n) - cos2x)

Frn

= _% (x+1)cos(2x )+ %j cos(2x H(x)=

s

=—3 (x+1)cos| 2x )+ % sin(2x)+C

e

j[x+1}s1'11 (Eﬂd‘.c __1 [x+ ])cos[Ex}+ 1 si:1[2x}+ C
Ortser: ' ' 2 ' S A4 '

Hpumep. Haiimute MHOXKECTBO epBOOOPa3HBIX (HYyHKIIMA (x+1)]11(21:)
Pemrenue. IIpu I/IHTerI/IPOBaHI/II/I 10 YaCTSIM MMPHMEM u(x) = In(2x), d(V(X)) = (x+1)dx, Torma

r:f(u(ﬂ}z( (’Jﬂ}dx— (’W}d‘c d v x]I=J x+]}1'x='?+x

HUHTCTPHUPOBAHUS 110 HaACTAM:

j(_x+1;]h1[2x;]dr = u[x;h=lf_x:]—jv[x}flf_u (x))=

2 ™ 2
. In(2x —j[i +_'.v.c\}ﬁ =
5 5 -") J

[ToncraBnsiem B (opmyny

[ S

- x_+x h][zx:]—j[%+l}d =[§+x}h1[2x:]—%jxdx—jdr=

2
A
x? X’
=| —+x |[Inf2x)-—-x+C
2 4

j(x+1)]n (2:{){1‘5 = [%2 +_¥J]n(2 '.c) ‘{T—x+ C
jex sin(l;:.c}ir.

OTtBeT:

ITpumep. Halitn HeonpeneIeHHbINA HHTETpal
Pemenne.
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{u(‘c) sin(2x ), d(v(x))=e dx

JE sin(2x ) = 1 (ufx)) = 2cos(2xJdx; v(x}=jexd¥= "
=u(x)v(x)—J )d (uf ‘.c:l) sin(zxjex —jex -2 cus(Ex)fir=

—sin(2x )’ —EI eos(x e u(x)=cos2x) d{vix)}=e"dx _

dlulx))=—2sinf2x dx, v(x)= Jexcir =g
=sin(2x ¢* —2[:05(2.1:]&‘ —I[ex (—ESin(Ex)cir))]z
=sin(2x)e* —2cos(2x )¢’ —4_[ e sinf2x )dx

je‘ sin[z_r)dr = sin(lrjle" -2 cns(lr)e" - 4]@‘ sinl:l'.c)dr
Y10 MBI UMEEM B UTOTE:

WHTerpanbl B JIEBOH M MPAaBOM 4acTAX PaBEHCTBA COBIAMNAIOT, MO3TOMY MOXKHO MPHBECTH
IOTO0OHEBIE ClIaracMBIE:;

. . . L : 1. . 2 \ x
Sj e’ sinlf_Ex}:fx = sinlf_Exjex -2 cos[zxjex = J“f sin(2x Jdx = gsmlf_Eije“ - gcos[zx}e“ +C

5.4. OcHOBHBIE BONIPOCHI TEMBI..

e 3akpenieHue NPOIiIECHHOr0 MaTepuaaa: 25 MUH

®  OTBETHI Ha BOIPOCHI 110 HOBOW TEME;

e  peuleHue 3a/1ay;

e paboTa ¢ KapTOUKaMU 3aaHUH;

®  BBINOJIHEHHE TECTOBBIX 3aJaHUH.

5.5. MeTtoabl 00y4yeHusi M NpenoJaBaHus (Majble TPyNibl, AUCKYCCHM,CUTYALIHOHHbIE

3aja4u, padoTa B mapax, npeseHranuu,keic-craam u ap) 30 mun

e (OcHOBHas:

e JlonosHUTENbHAS:

5.6. JIuteparypa

OcHoBHas:

1. bazap6exoBa A. A. JKorapsl MmaTemaTHKa : OKyJbIK / A. A. bazap6ekosa, A. b. bazapbekona.
- Anmartsl : OCIIH, 2023. - 368 Oet

2. AxmeroBa A. Y. Maremarnueckuii aHanm3 : ydeOHoe mocobue / A. Y. Axmerosa, /. C.
Kaparaesa. - Anmatsl : OCIIN, 2023. - 132 ¢

3. AmmpbOaeBa H. K. JKorapel mMaremaTtmka KypCBIHBIH Herizgepi : oKy kypansl / H. K.
Ammp0aesa. - Anmarsl : OCIIH, 2023. - 304 Ger.

4. oobinkaceiMoBa A., XymarynoBa 3. AnreOpa >koHe aHamm3 Oactamanapbl. OKYJBIK.
HN3nareanctBo "Mekten'" 2019 11-chIHbIm.

5. AosukacumoBa A.E., IlloiieinOexoB K.JI.. «AnreOpa n Havana aHanuza. YueOHuk qisa 10
KJ1acca OOIIECTBEHHO-T'YMAaHUTAPHOT'O HANpaBIeHUs 00Ie00pa30BaTeNbHBIX KO, AJIMaTHI:
Mekrem, 2017.

6. AosuikacumoBa A.E., loiieiaOekoB K. /.. «AnreOpa u Havana ananusa. YueOHHK mis 11
KJ1acca OOLIECTBEHHO-T'YMaHUTAapHOIO HampaBjeHHs 001e00pa30BaTeIbHbIX MIKOI. AJIMATHI:
Mekren, 2017.

7. AbsuikaceiMoBa A., XXymarynoBa 3. AnreOpa u Hauana aHanu3sa.YdeOHUK..-M3maTenbcTBO
"Mexkten" 2019 (pycc) 10- kmace

8. Kopuerckmit B., Xymarynosa 3. Anrebpa xoHe aHanm3 Oactamanapbl. EcenTep >KWHAFBI.-
NznarensctBo "Mexkren" 2019 (ka3) 10-cpHbI.
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9. Cmupnos B.A., TysikoB E.A T'eomerpus. Okynsik U3marenscrBo "Mekren" 2018 10-chIabII.

JlonmoaHuTeIbHAS

1. I.II. ProctiomoBa, C.T.ProctiomoBa Tpenaxep mo maremaruke ans noarorosku k EHT.
Anmater:2018.

2. Paxumxanosa, C. K. Teopus BeposTHOCTEl 1 MaTeMaTHUecKasi craTuctuka [ Tekcr] : yue6HO-
metoaudeckoe mocobue / C. K. Paxumkanosa, J[. C. Kaparaepa. - Anmarer : DCIIU, 2023. —
188c.

3. A.ll,Amumo, KO.M.Komsirun. AnreOpa ¥ Havanma mareMatudeckoro anammsa 10-11 ki
VYueonuk. M. IIpocemanue, 2018.

4. A.C.AtanacesH, B.®.byty3os L[,b Kanonnes. ['eomerpus (6a30B0ii mpoQHIIHbII YpOBEHB).
M.IIpoceemenue, 2018

5.7. KoHTpoab (Bonmpockl, TecThl,3a1auu 1 T1.) 10 Mun
1. CaoiicTBa HEMOPEIEICHHOTO HHTETpaja

2.  @®opMyIibl UHTETPUPOBAHHUSL.

3. Merox UHTErPUPOBAHHUSI IO YACTSIM..

a) OLICHUBAHHUE Y4alUXCSI

0) 3a/1aHKME HA IOM

3ansartue Ne 27

5.1. Tema: Onpenenennplii uHTErpai. MeTo HENoCpPeICTBEHHOTO MHTETPUPOBAHUS

¢ KosimuecTBo y4eOHbIX yacoB: 135 Mun

¢ Buja 3ansaTus (TN ypPoKa): KOMOMHUPOBAHHBIM.

5.2. Ilean 3aHATHSI:.

- o0pa3oBaTeJibHAS: JaTh MOHATHE 00 ONpEIeIeHHOM MHTErpajia M 1oKa3arh ero
reOMETPUYECKUI CMBICT; I0Ka3aTh OCHOBHBIE CBOMCTBA M BBIYUCICHUE ONPEICICHHOTO
UHTETpaa.

- BOCIUTATEJbHAAA. BHIPA0ATHIBATh Y YUAIIUXCs TAaKWE KAauecTBa, KaKk aKKypaTHOCTh MyMEHHE
JOOMBATHCS ONIPEIIEHHBIX PE3YIbTATOB COOCTBEHHBIM TPYIOM.

- Pa3BHBAIOINAs: HAYYUTHCS pPEIIaTh 3a/Ja4M ITyTeM NMPUMEHEHUS TOJTYYEHHBIX 3HAHHUW IO
JaHHOU TeMeE.

e OpraHu3anuoHHbIi MoMeHT: 10 MUH

a) opraHm3anus padoudeir 00CTaHOBKHU Ha 3aHITHIIO)
oTpeieNieHue 1eJIel U 3a/1a4 3aHATHS

e AKTya/IM3alusi ONOPHBIX 3HAHMII MO NpoiiieHHoi Teme: 20 MuH

a) IPOBEPUTh YPOBEHb 0a30BBIX 3HAHUH CTYJACHTOB

5.3. 3axaum o0yueHusl.

¢ O0bsicHeHne HOBOI Tembl: 40 MUH

Omnpe/ielieHHBIM WHTErpaJIoM OT & 10 b HenpepwiBHOM QyHKImMu Y=f(X), onpeneneHHoN Ha
uHTepBaie [a;b] , Ha3pBaercs mpupamieHue mepBoodOpazHor F(X) mis aToil GyHKUIMH, TO €CTh

b
/ flx)de =F (b) — F (a)
LU

Uwcna a v b Ha3bIBAIOTCSI HDKHUM M BEPXHHUM IIpeIeTIaMi HHTETPUPOBAHHSL.
['eomMeTpuyYeCcKUi CMbICIT OOPEAECIEHHOIO HHTErpaJia;
[Tnomare S kpuBoIMHEHHON Tpanenuu (GUpypsl, orpaHUICHHOW TpadUKOM HENPEPHIBHOM

MOJIOKUTEIbHON Ha uHTepBaie [a;b] dynkuuu y=f(X), ocbto OX u mpsmbeiMu X=a u X=b
b

o — f(x) de

i
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BBIUUCIISIETCS 110 popMyIie

a

OcHoOBHbBIE CBONMCTBA H BbIYHCJIEHHE OnpeacjJIeHHOro HHTEerpaJa.

10, j f (x)dX = Oa

a

20, _|'dx=b—a

b

a

30.] f (X)dx = —{ f (x)dx

b

b

b

40.j f (x)dx =j f (x)dx +j f (x)dx

b

O Jkf (dx = k[ f (x)dx , mynpars: k- const

b

b b

6% [[f ()= g0)]dx = [ f(x)dx + [ g(x)dx

Mertoab! BeIMMCNEHUA ®opmyna Mpumep
®opmyna HetotoHa- NeitbHuua b 5 o 2|
[f(x)dx = F(x)| = j'“ L = [in-xd(n:) = Lk
F(b)-F(a); _(Ine*)*  (Ine)’ =3 1 3
rae F'(x)= f(x) - 2""' 2 T 2 )
7 b T . x o
PTSPRpORARNS NOSacTAN Iud\ = m’ _ Jld" I.\‘ cos.xdx = xsinx| —Ism xdx =

0 0
a a

= SINT +Cosx | =cosT —cos0=-2

VHTerpupoBaHue noacTaHOBKON x=0() ] LT ‘
f(x)dx = (,o(a)—u': [ xdx | ik :‘13— i
<J: o(B) = J\/\—»I \:-RI>/I§2' I ;o
P i x=8=>1I= ‘;_
; i .
{,/(mu))w(nu ) I( - :7" e
¢ dx
Ilpumep 1. Beranciutb .
puep ~[2x+3
Pewenue: Jlns GyHKuMn f(x)=(2x+3)" nepsoobpasmoit sensercs F(x)=05Ln2x+3 .
2 dx 1 2 1 1 7
3HayuT I =—In|2x+3| | =_(In7-In5)=_In_.
1 2x+3 2 2 2 5
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5.4. OcHOBHBIE BOIIPOCHI TEMBI..

e 3akpenJieHue NpoiiIeHHOro MaTepuaia: 25 MUH

® OTBETHI HA BOIPOCHI IO HOBOU TEME;

e DpelIeHHE 3a/1ay;

e paboTa ¢ KapTouKaMH 3aJaHHii;

® BBLINOJTHEHHUE TECTOBBIX 33JJaHUM.

5.5. MeToabl 00yyeHus ¥ NpenogaBanus (MaJjble rPyNnnbl, JUCKYCCUH,CUTYallUOHHbIE
3aja4u, padoTa B nmapax, npe3eHranuu,kerc-craam u ap) 30 mun

e OCcHOBHas:

e JlononHuTenbHAS:

5.6. JIuteparypa

OcHoBHas:

1. bazapbekoBa A. A. XKorapsl MmaTemaTuka : oKyJibIK / A. A. bazapOekoBa, A. b. bazapbekosa.
- Anmater : OCIIH, 2023. - 368 Get

2. AxmeroBa A. Y. Maremarudeckuil aHanu3 : yuyebHoe nocodbue / A. Y. Axmerosa, /. C.
Kaparaesa. - Anmatsl : OCIIN, 2023. - 132 ¢

3. Ammp6aeBa H. K. JKorapel maremaruka KypChIHBIH Heriznmepi : oky kypamsl / H. K.
Ammp6aesa. - Anmvatsl : OCIIH, 2023. - 304 Ger.

4. O6inkaceiMoBa A., XKymarymoBa 3. AnreOpa >xoHe aHanmm3 Oactamanapbl. OKYIIBIK.
N3narensctBo "Mexkren" 2019 11-chibim.

5. Ao6sikacumoBa A.E., lloiisia6exoB K.JI.. «Anre6pa u Havana aHanuza. YueOHuk st 10
KJ1acca OOIIECTBEHHO-TYMaHUTApHOTO HANIPaBlIeHUs 00111e00pa30BaTeNbHbIX MIKOI. AJIMATHI:
Mexremn, 2017.

6. Aosuikacumona A.E., IlloiierHOek0B K./I.. «AnreOpa n Havana ananmusa. YueOHUK is 11
KJIacca 00IIECTBEHHO-TYMaHUTAPHOTO HaIMpaBieHUs 0011e00pa30BaTEeIbHbIX IIKOJI. AJIMATHI:
Mekrem, 2017.

7. AbbuikaceiMoBa A., XXymarynosa 3. Anrebpa u Havana aHanusa.YuyeOHUK..-M31aTenscTBO
"Mexkren" 2019 (pycc) 10- kmace

8. Kopuesckuii B., XKymarynoBa 3. Anre0pa xoHe aHanu3 Oactamanapbl. Ecenrep KUHAFBI. -
UznatenbctBo "Mekren" 2019 (ka3) 10-chiHbI.

9. Cmupnos B.A., TysakoB E.A T'eomerpus. Oxynbik M3narensctBo "Mekten" 2018 10-chiabIm.

JlonosiHuTEbHAS

1. L.II. ProctiomoBa, C.T.ProctiomoBa Tpenaxkep mo maremartuke s moarotosku k EHT.
Anmarter:2018.

2. PaxumkanoBa, C. K. Teopus BeposiTHOCTEl 1 MaTeMaTHUecKas cratucTuka [ Tekcer] : yueGHO-
meTtoaudeckoe mocodue / C. K. Paxumxanosa, J[. C. Kapataea. - Anmarsl : 3CIIHN, 2023. —
188c.

3. A.lllLAnmumoB, HO.M.Komsirua. Anrebpa u Havaima mareMmaTtwdeckoro anamm3a 10-11 ki
VYuebnuk. M. [Ipocemanue, 2018.

4. A.C.Atanacesn, B.®.byry3os 1[,b Kagonres. 'eomerpust (6a30B0i mpoduiIHbIi YPOBEHB ).
M.IIpoceemenue, 2018

5.7. KonTpoasb (Bompockl, TecThbl,3a1a4u ¥ T1.) 10 Mun
1. Yro Takoe openeneHHbIN HHTETpai?
2. 'eomeTpruecKkuii CMBICT OPEIEIICHHOTO HHTETpata

a) OLICHUBAHUE y4YalIUXCs

0) 3a/1aHKE HA IOM
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3anarue Ne 28
5.1. Tema: MCTO,I[BI BBIYUCIICHUS ONIPEACIICHHBIX HHTCIPAJIOB. MGTO,I[ 3aMCHBbI HepeMeHHOP'I.

¢ KostnuecTBO y4eOHbIX yacoB: 135 Mun

o Buj 3ansiTusi (TMN ypoka): KOMOMHUPOBAHHBIH.

5.2. Hean 3ansaTus:.

- o0Opa3oBaTesibHAs:.

- BOCIIMTATeJIbHAsI: BbIPA0ATHIBATh Y YUaIllMXCsl TAKHE KayecTBa, KaK aKKypaTHOCTh U
yMeHue TOOMBAThCS ONMPEICICHHBIX Pe3yJIbTaTOB COOCTBEHHBIM TPYIOM.

- pa3BUBaIONIAs:.

e Opranu3auuoHHblii MoMenT: 10 Mun

a) opra"u3anus padodeld 00CTAaHOBKHM Ha 3aHATHIO)
ONpeAeseHUE LeJIe U 3a7a4 3aHITUs

e AKTyaJu3anus ONOPHBIX 3HAHUH MO0 npoligeHHoii Teme: 20 MuH

a) IPOBEPUTH YPOBEHb 0a30BBIX 3HAHUI CTYJICHTOB

5.3. 3agaum o0yvyeHus.

e O0bsicHeHne HOBOM TeMblI: 40 MUH

[lpy BBIYUCICHUH OMPEACICHHBIX HWHTErPAIIOB C HCHOJb30BaHWEM (opmynbl HproTtoHa-
JleiiOHMIIa MPEANOYTHTEIBPHO HE CHIIBHO pa3rpaHW4YMBaTh dTambl PEIICHHS 3ajadd
(HaxoXJeHUE TMEepBOOOPa3HON MOJBIHTErpalbHON (YHKIUH, HAXOXIACHHUE NpUpAIICHUS
nepBooOpasHoit). Takoil TOAXOJ, HCIOJIB3YIOIIUH, B YaCTHOCTH, (OPMYIBI 3aMEHBI
NEePEeMEHHON M MHTErPUPOBAHMS IO 4YacTsIM JUISl OIpPEAEJICHHOrO0 HHTerpana, OOBIYHO
MO3BOJISIET YIIPOCTUTD 3aMUCh PEIICHUSI.

Teopema. [1ycth GpyHKIHA ((t) *MEET HEMPEPHIBHYIO TPOU3BOAHYIO Ha OTpe3ke [a,B], a=¢(a),
B=0(B) 1 pynkius f(X) HeNpepbrIBHA B KX J0U Toqxe X BI/II[a x=0(t), toe t [osB].

[ ()= Sl

Torpa cnpaBeIMBO CIENyIOIIEE PABEHCTBO: =

Ota popmysia HOCUT Ha3BaHKE (POPMYIIBI 3aMEHBI IEPEMEHHOU B ONIPEACIICHHOM HHTErpale.
[Tono6HO TOMY, Kak 3T0 ObLIO B CIIy4ae HEONpPeIeIeHHOT0 HHTErpaJla, UCIOIb30BAHUE 3aMEHbI
NEPEMEHHOI MO3BOJISET YIPOCTUTh UHTETpall, IPUOIHU3UB €ro K TaOJIUYHOMY (TaOJIMYHBIM).
[Tpu 5TOM B OTIAMYHKE OT HEONPEEIIEHHOTO HHTETpala B JAaHHOM Cllydyae HeT He00X0AUMOCTH
BO3BPAILATHCS K HCXOJHOM NEPEMEHHOW MHTErpUpOBaHus. Jl0CTaTOYHO JIMIIb HAWTH IIPEIEIIbI
UHTETPUPOBAHUS 0 U 3 M0 HOBOM MEpPEeMEHHOM t KaK peleHre OTHOCUTENIBHO MEePEeMEHHOM t
ypaBHeHUH @(t)=a 1 @(t)=B. Ha nmpakTuKe, BBITIOIHSS 3aMEHY TTEPEMEHHOMN, YaCTO HAYMHAIOT C
TOTO, YTO YKa3bIBaIOT BhIpakeHUE t=\(X) HOBOH MEpeMEeHHON 4yepe3 crapylo. B aTom ciyuae
HaxO0JKJICHWE TIPEIeTIOB MHTETPUPOBAHUS TI0 TIEPEMEHHOM t yrporaercs: a=\y(a), B=y(B).

1
[x-(2-x")’ax

[Ipumep. Boruncours °

1

IycTs t=2-x2. Torga dt=d(2-x?)=(2-x?)'dx=-2xdx n xdx=- 2 dt. Eciz x=0, T0 t=2-0?=2, n eciu
X=1 To t=2-1=1. CJ‘IC,Z[OBaTeJ'IBHOZ

= "-' 1 = E r .
[x ”—x ]a’x [f - W,a’r_—l[rja’m—l(r— }=:_i_|3511_ i_[]_jﬁj_ﬂ
0 \ 23 26, 1l k) 1t 4

xdx

[Tpumep. Beraucuts © 1+3x
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MeToaH4ecKie PeKOMeHJaluK te =1 | 2 3112
2 P At x=— L@y =—pdi———
Bocrons3yemcst 3amenoii mepemennofi £ =+1+3x. Torma 3 u 3 . Ecm

x=0, To t=1 u, ecnu x=5, T0 t=4. BBINOIHAS 3aMEHY, MOTYUUM:

+ £
s oxdr 24, . 2(f] ] 2(64-1
[ =2l -1l =2 | 4] =_L_—4+1 —4
0+ 1+3x 93 ’ 913 . 9 3

5.4. OcHOBHBIE BOIIPOCHI TEMBI..

e 3akpenJieHHe NPoOiiIecHHOro MaTepuaJa: 25 MUH

® OTBETHI Ha BOIIPOCHI IO HOBOI TeMe;

e pelleHue 3aay;

e paboTa c KAPTOUKaMHU 3aJJaHUM;

® BHITIOJTHEHUE TECTOBBIX 3a/laHUM.

5.5. Metoabl 00yueHusi U MpenoiaBaHus (MaJjible TPYNIbl, JUCKYCCHU,CHTYAllHOHHbIE

3ajJa4m, padoTa B mapax, npe3eHranum,keic-craau u ap) 30 mun

e OcHOBHas:

e JlononHuTenpHas:

5.6. JIuteparypa

OcHoBHas:

1. bazapGexoBa A. A. JKorapel matematuka : OKyublK / A. A. ba3zapGekoBa, A. b.
bazap6ekona. - Anmartel : DCIIU, 2023. - 368 Ger

2. AxmeroBa A. Y. MaremaTudeckuii aHanu3 : yaeOHoe mocooue / A. Y. Axmerosa, /1. C.
Kaparaesa. - Anmarsl : OCIIH, 2023. - 132 ¢

3. AmmpbaeBa H. K. Jorapsl MaTtemaTHKa KypCBIHBIH Heriznmepi : oKy Kypaisl / H. K.
Ammpb0aesa. - Anmarsl : OCIIN, 2023. - 304 Ger.

4. O6inkaceimoBa A., KymarynoBa 3. AnreOpa >xoHe aHanu3 Oactamanapbl. OKYIBIK.
N3narensctBo "Mexkren" 2019 11-chiabim.

5. AobsukacumoBa A.E., llloiisiHOekoB K./I.. «Anrebpa u Havyana aHanuza. Y4eOHuk nias 10
Kjlacca OOIIECTBEHHO-TYMAaHUTAPHOTO HampaBieHus oOIIe00pa3oBaTeIbHBIX —IIKOI.
Anmarter: Mekren, 2017.

6. AobuikacumoBa A.E., [lloiieinOekoB K./I.. «Anrebpa u Havyana aHanuza. Y4yeOHuk mias 11
Kjlacca OOIIEeCTBEHHO-TYMAaHUTAPHOTO HalpaBieHus 001e00pa3oBaTeIbHBIX — IIIKOJI.
Anmatel: Mekrer, 2017.

7. AoObuikaceiMoBa A., XKymarynosa 3. AnreOpa 1 Hadasna aHanuza. Y yeOHuK..-M3naTenbcTBo
"Mexkten" 2019 (pycc) 10- kmace

8. Kopuesckuii B., XKymaryiosa 3. Anre0Opa skoHe aHanu3 Oactamanapbl. Ecenrep >KHHAFBL. -
UznatenscrBo "Mekren" 2019 (ka3) 10-ceinbI.

9. CwmmpuoB B.A., TyikoB E.A Teomerpus. Okynbik UznatensctBo "Mekten” 2018 10-
CBIHBIII.

JlonosiHUTEIbHAS

1. ILII. ProctiomoBa, C.T.ProcTiomoBa Tpenaxxkep mo maremaruke Juis noarotoBku k EHT.
Anmarter:2018.

2. PaxumxxanoBa, C. K. Teopust BeposTHOCTe M Maremaruyeckas craructuka [Tekct] :
yuebHo-MeToaudeckoe nmocobue / C. K. Paxumxanosa, /1. C. Kaparaesa. - Anmarst : OCIIU,
2023. — 188c.

3. A.ll,Amumos, FO.M.Komsirua. Anrebpa u Havana MareMarndeckoro anammza 10-11 ki
VYueonuk. M. IIpocemanue, 2018.

4. A.C.Atanacesn, B.®.byty30B I1,b Kanonnes. 'eomerpust (6a30Boii poHTHBIN yPOBEHB ).



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KasakcTaH MeavuuHa akageMusicol» AK AO «HOxHo-KaszaxcTaHcKas MeQUUMHCKAS akaneMus»
Kadenpa o01ieo6pa3zoBaTeabHbIX IUCIUIUINH 044-73/11-142
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M.IIpocemenue, 2018

5.7. KoHTpOJb (BONpOCHI, TeCcThI,3a1auu ¥ TA1.) 10 Mun
1.Yto Takoe onpeneneHHbI HHTErpa?
2.Kakwue cBolicTBa ONpe/iesICHHBIX MHTETPAJIOB BB 3HaeTe?
3.KaxoBa ¢opmyrsa 3amMeHbl IEPEMEHHOI B OIIpe/Ie]IeHHOM UHTerpasie?
a) OILICHUBAHHUE YYalUXCSI
0) 3a/1aHKE HA IOM
3ansarue Ne 29

5.1. Tema: Meronbl BBIYUCIIEHNS ONPECIIEHHBIX HHTETpajioB. MeToa

WHTETPUPOBAHUS TTOYACTSIM.
¢ KosimyecTBO yueOHBIX 4acoB: 135 Mun
e Buj 3ansaTus (TN ypoka): KOMOMHUPOBAHHBIH.
5.2. Heab 3aHATHS:.
- oOpa3oBaTe/ibHasA:.
- BOCIIMTATEJbHAsI: BbIPA0ATHIBATh Yy YYalllMXCsl TAKME KAYeCTBa, KaK aKKypaTHOCTh U

yYMEHHE JOOUBATHCS ONMPEACTICHHBIX Pe3YyIbTaTOB COOCTBEHHBIM TPYIOM.
- pa3BuBalOLIAs:.
e Opranu3auuoHHblii MoMeHT: 10 MuH
a) opranuzanus pabouei 00CTaHOBKHM Ha 3aHATHUIIO)

OomnpezeseHUe LeJIel U 3a7a4 3aHITUs
e AKTyaJIu3anMsi ONOPHBIX 3HAHUI N0 npoligeHHoii Teme: 20 MUH
a) MPOBEPUTH YPOBEHb 0A30BBIX 3HAHUMN CTY/IEHTOB
5.3. 3agaum o0yvyeHusl.
¢ O0bsicHeHne HOBOI TeMbl: 40 MUH
HNHaTerpupoBanue mo 4acTsiM — METOA U PELIEHUS MHTErpajoB OT IPOU3BENEHUS JIBYX
aneMeHTapHbIX GyHKuuid. OnHa U3 HUX Jerko auddepenuupyema, a Apyras UHTErpupyema.
PabGoraeT TexHMKa Kak i HAXOXKIEHHUS HEONMPEAENEHHBIX, TaK W JUIsl BBIUYMCICHUS
OTpeieIEHHbIXUHTETPAJIOB.

b
/ udv = wv

®dopmyna 71 ONpesieIeHHOTO HHTerpana: a
PaccmMoTpuM Ha mpakTHKE MpUMEpPbl pPEUICHUs WHTErpupoBaHUs Mo yacTsaM. OOpartute

BHHUMAaHUE eIIe pa3 Ha TO, 4YTO IOJA 3HAYKOM HHTCTpaJia CTOUT IMPOU3BCACHUC NBYX (I)YHKI_II/Iﬁ

OTO KaK MPHU3HAK TOTO, YTO JJI PEIICHUS TOJAOWUIET JaHHBIM METOI.
1

f rInadz
[Tpumep: Beruncnutes uaterpan !
Pemenue: B nanHoM 3aaHnu nMeeM HHTETpal ¢ IpeiesiaMu, a odTOMY OynemM
NPUMEHSTbGOPMYITY JJI ONPEEIEHHOT0 HHTerpaia. BBeaém o6o3HaueHus:

b
b

— ] vdu
4]

1]

2%

d'.?: i
,azadv=xdr - v= -

w=Inzr = du=
T

OcTajock MoACTaBUTh 3TO B POpPMYyITy:
1 1 1

" 72 1 “z? dx 1 1 f
/-J:ln-.?:d-.?::%ln;ru— %T:LIE—Q—E/;ECE;E:
0

0
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1 13;2‘1 1 1(1 ) 1 1 1
2 2 21 2 22 2 4 2
1
’ 1
rhnzde = —
2
OtBeT: 0

1
[(z +5)3%dz
IIpumep: Beruncnuts uaterpan ¢
Pemenune: Kak u B mpeapiaymiemM npumepe paz0depeMmcsi Kakyro (QyHKLUIO 0e3 mpoliem
UHTETPUPOBaTh, Kakylo  auddepenuupoBats. OOparuTte BHUMaHHE, 4YTO  €CIH
npoaupdepenupoBars (X+5), TO Mmpou30iiaeT aBTOMATHYECKOe MPeoOpa3oBaHUsI 3TOrO
BBIP@)XEHUS B €AMHULLY, YTO OyJeT oueHb YA00HO B pemieHuu. [ToaTom nocrynaem Tax:
r
u=x+5 = du=dr,dv=3%x = v=—

In3
Tenepb Bce HeM3BECTHBIE (DYHKIMH CTadM HANICHBI ¥ MOTYT OBITh ITOCTABJIEHBI BO BTOPYIO
1 1
' 3% | " 3%z
r+0)3dz=(z+5 — =
/ ( ) ( ) In3 g In3
dopmymy: ° .

18 5 3 |1 13 3 1 13 4

~ In3 In3 423 ‘U - In3 1423 N n?3 In3 423

1

(z +5)3de = = — =
In3  In?3

Ortser: 0

5.4. OcHOBHBIE BONIPOCHI TEMBI..

e 3akpernuieHue NPOHAeHHOI0 MaTepuaia: 25 MUH

e OTBETHI Ha BONPOCHI [10 HOBOH TEME;

® pelIeHue 3a1ag;

e pabora c KapTOYKaMH 3aJaHuM;

® BBINIOJHEHHUE TECTOBBIX 3aJaHUN.

5.5. MeToasbl 00yueHusi 1 MpenoaaBaHus (Majble rpynnbl, AMCKYCCHH,CUTYaIlHOHHBbIE
3ajxa4M, padoTa B mapax, npeseHTanum,keic-craan u ap) 30 Mmun

e OCHOBHas:

o JlonomHUTENbHAS:

5.6. JIutepaTypa

OcHoBHaxn:

1. bazap6exoBa A. A. Xorapsl MmaTemaTHKa : OKyJbIK / A. A. bazapbekoBa, A. b. bazap6ekosa.

- Anmartel : OCIIH, 2023. - 368 Oet

2. AxmeroBa A. Y. Marematudeckuii aHanu3 : yueOHoe mocobue / A. Y. Axmerona, [I. C.
Kaparaesa. - Anmarsel : OCIIH, 2023. - 132 ¢

3. AmmpGaeBa H. K. JKorapsl maremaTnka KypchIHBIH Herizaepi : oky kypansl / H. K.
Ammp6aesa. - Anmatsl : OCIIH, 2023. - 304 Ger.

4. ObinkaceiMoBa A., XymarynoBa 3. AnreOpa xoHe aHanu3 Oactamanapbl. OKYIBIK.
W3narensctBo "Mexkren" 2019 11-chiabim.

5. Ao6suikacumoBa A.E., IlloiteiaOekoB K. /.. «AnreOpa u Havana aHanuza. YueOHUK mas 10
KJ1acca O0IIeCTBEHHO-TYMaHUTapHOT O HAaIIpaBIeHUs 00111e00pa30BaTeNbHbIX IIKOI. AJIMaThI:
Mekren, 2017.
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6. AosuikacumoBa A.E., IlloiteiHOekoB K. /I.. «AnreOpa m Havyaya aHanu3a. YueOHuk mus 11
KJ1acca OOIIECTBEHHO-TYMaHUTaApHOT O HAaIIPpaBIIeHUs 00111e00pa30BaTeNbHbIX IIKOI. AJIMAaThI:
Mexkren, 2017.

7. AGbuikaceiMoBa A., XXymarynoBa 3. Anrebpa u Havana aHanu3a.YdyeOHUK..-31aTenbeTBO
"Mexkten" 2019 (pycc) 10- knace

8. Kopuesckuii B., XKymarynoBa 3. AnreOpa xoHe aHanu3 Oactamanapbl. Ecentep »KUHAFbI.-
NznatenscrBo "Mexkren" 2019 (ka3) 10-ceinblm.

9. CmupnoB B.A., TysikoB E.A T'eomerpusi. Okynbik M3natensctBo "Mekren" 2018 10-ChIHBII.

JlonmosiHUTEIbHASA

1. NL.I1. ProctiomoBa, C.T.ProctiomoBa TpeHakep mo matemaTuke mis moAarotoBku k EHT.
Anmatsei:2018.

2. PaxumkanoBa, C. K. Teopus BeposiTHOCTEl 1 MaTeMaTHuecKas cratuctuka [ Tekcer] : yue6HO-
meroandeckoe rmocodue / C. K. Paxumkanona, /I. C. Kaparaera. - Anmarsl : OCIIHN, 2023. —
188c.

3. A.ILAmumos, FO.M.Konsrua. AnreOpa u Hadanma mareMmarudeckoro aHamm3a 10-11 i
VYuebnuk. M. IIpocemanue, 2018.

4. A.C.AtanacesH, B.®.byty3os I1,b Kagonnes. ['eomerpust (6a30B0ii mpoQMIIHEIN YPOBEHB ).
M.IIpocsemenue, 2018

5.7. Kontpoas (Bompocsl, TecTbl,3aaa4un u TA4.) 10 Mmun

1. Yto Takoe onpeaeneHHbIi nHTerpan?

2. CpoiicTBa OIpeeJIeHHOT0 HHTETpaa.

3. @opMyITBI OTIPEICIICHHOTO HHTETpaia.

a) OIICHUBAHUE YJalUXCs
0) 3agaHue Ha IOM
3ansTue Ne 30

5.1. Tema: Brruucnenue mioniaaeil Guryp ¢ moMOIIbIO OMPeIeICHHOr0 HHTerpaa.

e KounyecTBo yueOHbIX YacoB: 135 MuH

e Bua 3ansTus (TUN YpoKa): KOMOMHUPOBAHHBIM.

5.2. leab 3aHATHS:.

-o0pa3oBaTe/ibHAsl: HAay4yuTh  y4YalIUXCAd BBIYUCIATH IUIOMAAM (UTYp C TOMOIIBIO

OTIPEIETICHHOTO WHTETpaJa.

-BOCNHUTATEJIbHAS . BHIPA0ATHIBATh Y YYAIIUXCS TaKHe KauecTBa, KaK aKKypaTHOCTh U

yMeHHUE J0OMBATHCS ONPEEICHHBIX PE3YJIbTaTOB COOCTBEHHBIM TPYIOM.

- pa3BUBAOIIAs: HAYYUTHCS PElIaTh 33Ja4yM MyTeM NMPUMEHEHHUS MOJTYYCHHBIX 3HAHWH 1O

JTaHHOW TeMe.

e Oprann3aunoHHblii MOoMeHT: 10 MuH

a) opranuzanus paboueit 0OCTaHOBKH Ha 3aHATHIIO)

onpeesieHue eyiel U 3a1a4 3aHsITUs

e AKTyaju3aunMs ONOPHBIX 3HAHUH N0 npoiigeHHoi Teme: 20 MUH

a) MPOBEPUTH YPOBEHBb 0A30BBIX 3HAHUH CTYJEHTOB

5.3.3agaum o0yueHus.

e OO0bsicHeHune HOBOW Tembl: 40 MUH

Paccmorpum  mimockyto  ¢urypy CD, mnpeactaBmsionryr0 coO00W  MHOXKECTBO TOYEK

KOOP/IMHATHOM ILIOCKOCTH Xy, JeXallee B IMOJ0ce MEXIy MpAMBIMIX = a X =b(a <b),
VIMEIOIIIee B CBOEM COCTaBE TOYKH C a0CIHCCAMH x = &, X = by OrpaHHYeHHOE CBEpXY H
cHu3yrpaduKaMu HempepbiBHBIX Ha [a;b] pynrumit y = f (x) u

= f,(X) Takux, 4To AN Beex X W3

[a;b] cnpaBenmuBo Hepasenctgo f (x),> f (x)



ONTUSTIK-QAZAGSTAN ol SOUTH KAZAKHSTAN

MEDISINA [SKMA| MEDICAL
AKADEMIASY als, ACADEMY
«OHTYCTiK KasakcTaH MeavuuHa akageMusicol» AK AO «HOxHo-KaszaxcTaHcKas MeQUUMHCKAS akaneMus»
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v y
Y M
y=frix)
| ——
e — / - y=fi6)
_— y=h69)
y=falc)
‘ . >
-
0 __,__..-‘V"F b x 0 “ b X

B wactHoctH, ¢urypa, m3oOpaxkeHHas Ha pUCYHKe 1, orpaHmueHa cBepxXy Trpaduxom

dynximu y = f(x), a cuusy — npsamoit y =0. Takas ¢urypa HaspBaeTcsi KPUBOJIMHEHHOM
Tpaneuuen.

b
Ilnomans S durypsr @ BemUcsIeTCs M0 GopMyre: g _ J’ (f,(x) = ,(x))dx (1)
A
¥
0 a A X
y=fix)
Puc.1 Puc.2

B YaCTHOCTH, OJIA I(pPIBOJ'IPIHCﬁHOfI Tparcuun I/I306pa)KCHHOI\/'I Ha pUCYHKC 1, noJrygyacm:
b

S = [ f(x)ax 1)

a
b

a J1s KpUBOJIMHEHHOMN Tpanenun, H300pakeHHO! Ha pUCYHKe 2, TIONy4aeM: g _ _ J‘ f (x)dx (2)
a



ONTUSTIK-QAZAGSTAN ol SOUTH KAZAKHSTAN

MEDISINA [SKMA| MEDICAL
AKADEMIASY ali, | ACADEMY
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¥y
5
y=x
y=i=x
3 > ol 1 ; AN :
-2 B x 1 2 5 x
Puc.3 Puc.4

Ipumep 1. Berauciuts mwiomans GUrypsl, OrpaHHICHHON THHUAMHA Y = 4 — X2,y = 0.

Pewenue: durypa, 1mionaas KOTOPO HAI0 HAWTH, N300pakeHa Ha PUCYHKE 3.
Bocnonp3oBapiuiuce dhopmynoii (2), momydum:

2 ( 2) 2 2 2 2 X3 2 ( ( ) 1( ( ))\ 32
S=14-x dx=4|dx - dx =4x,_, - 7 -2 —28- - =q
J. X dx J.x fx X x‘f2 3 —2:4k2_ 2 -38 8 |=73
-2 -2 -2 )
Ilpumep 2. Berauciautp 1iomaas GUrypsl, OrpaHUYEHHON JHHUSAMHU Y = X,y =5—-X,Xx =1,x = 2

Pewenue: Gurypa, molaap KOTOPOH HalI0 HAWTH, n300pakeHa Ha pucyHke 4. [To popmyre (1),
MOy YUM:

AC ) 1 ) 2 e e, ) ()

S:J’ 95— X _xdx:j 5—xdx—fxdx:5'[dx—2j'xdx:5x‘l—2.7‘1 =52-1--4-1 =2

Puc.5 Puc.6

Ipumep 3. Boraucnuts miomaab GUrypbl, OTPAHHYCHHON THHUAMA Y = X — 2,y = X* — 4X + 2

Pewenue: Toctpous npsiMyto y = X —2 u apabony Yy = X — 4X + 2 nony4um Gurypy, rmiormais

KOTOPOii TpeOyeTcs BEIMUCIHUTH (pHC. 5).
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b
3HaunT, g _ J‘(fl(x)— f (x))dx tme f(x)=x-2,f(x)=x*—4x+2, anpencis HHTErPUPOBAHHS

Ilpumep 1. BeruucnuTh miouaas GUrypsl, OrpaHUu4E€HHON JIMHUAMU Y = X y=x-2.
Pewenue: Ourypa, Iiomaas KOTOpoi HaJl0 HATH, H300pakeHbl Ha pucyHke 6. [IpoBenem
npsimyto X = 2. Torna miomans S UHTEpecyrolel Hac GUTyphl paBHA CyMMe

S;+S,,tne S, S,

5.4. OcHOBHbIE BONIPOCHI TEMBI..

e 3akperuieHue NMPOHIEHHOr0 MaTepuaia: 25 MUH

® OTBETHI HA BOIPOCHI IO HOBOU TeMe;

® pelIeHUE 3a/1a4;

e paboTa c KapTOUKaMu 3aJIaHuUl;

® BBHINOJHCHHUE TECTOBBIX 33JaHUM.

5.5. MeToabl 00y4yeHus1 M penogaBaHus (MaJible IPYNIbl, IUCKYCCHH,CUTYallHOHHbIE
3aJauM, padoTa B mapax, npeseHranuu,keic-craam u ap) 30 mun

e OcHoOBHas:

e JlononaHUTEIBHAS:

5.6. JlutepaTypa

OcHoBHas:

1. bazapOekoBa A. A. XKorapbsl MaTemaTuka : oKyJblK / A. A. bazapbekosa, A. b. bazap6exosa. -
Anmarsl : OCIIN, 2023. - 368 GeT

2. AxmeroBa A. Y. Martemaruueckuil aHanus : yyeOHoe mocobue / A. VY. Axmerona, [J[. C.
Kaparaesa. - Anmarsl : OCIIH, 2023. - 132 ¢

3. Ammpbaesa H. K. JKorapel maremarnka KypChIHBIH Heri3aepi : oky kKypainsl / H. K.
Ammpb6aesa. - Anmartsl : OCIIN, 2023. - 304 Ger.

4. OOinkaceiMmoBa A., XKymarynoBa 3. Anrebpa xoHe aHanmu3 Oactamanapbl. OKYJBIK.
N3parensctBo "Mekren" 2019 11-cbiabim.

5. AosuikacumoBa A.E., Iloiiein6exoB K./.. «Anrebpa n Havana aHanuza. YueOHuk g 10
KJ1acca 0OIIeCTBEHHO-TYMaHUTApPHOTO HarpaBlieHHs] 00111e00pa30BaTeNbHBIX IIKOI. AJIMATHIL:
Mexkremn, 2017.

6. AopuikacumoBa A.E., lloiieiHOek0B K./.. «Anredpa n Havana aHanms3a. YdeOHHMK it 11
KJIacca OOIIECTBEHHO-TYMaHUTAPHOTO HAIpaBlIeHUs 00Ie00pa30BaTeIbHBIX IIKOJI. AJIMATHI:
Mekremn, 2017.

7. AobuikaceiMoBa A., XKymarynosa 3. Anrebpa u Havana aHanu3za.YudeOHUK..-M3naTenbcTBo
"Mexkten" 2019 (pycc) 10- knacc

8. Kopuerckuii B., )KymarynoBa 3. AnreOpa jkoHe aHanu3 Oactamanapbl. EcenTep >KWHAFHI.-
NznarensctBo "Mekrten" 2019 (kxa3) 10-cbiHbII.

9. CwmupnoB B.A., TyskoB E.A T'eomerpus. Okynbsik U3narensctBo "Mekren" 2018 10-chIHBbII.

JlonmosHuTebHAS

1. .II. ProctiomoBa, C.T.ProctromoBa TpeHaxkep mo Maremartuke sl noaroroBku k EHT.

Anmats1:2018.

2. PaxumxanoBa, C. K. Teopus BeposiTHOCTEH 1 MaTeMaTHuecKkas cratuctuka [Tekcr] : yueOHo-
metoaudeckoe mocodue / C. K. Paxumxkanosa, JI. C. Kaparaesa. - Anmatsr : OCIIU, 2023. —
188c.
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3. A.lll,LAmumoB, FO.M.Konsrun. Anrebpa m Havajma maremaTudeckoro ananmmza 10-11 ki
VYueonuk. M. IIpocemanue, 2018.

4. A.C.AtanacesiH, B.®.byry3os 1,b Kagonnes. 'eomerpust (6a30B0ii mpoQMIIHEII YPOBEHB ).
M.IIpocsemenue, 2018

5.7. KonTpoab (Bompockl, TecThbl,3a1a4u 1 T1.) 10 Mun

1. Kakyto ¢purypy Ha3pIBatOT KPUBOJIMHEWHON?

2. Yto TaKkoe onpeaeaeHHbI HHTerpan?

3. Kako#i anroput™ HCIOIB3YETCS AT HAXO0XKICHUS TJIOIIA 1A KPUBOJIMHEHHOM
Tparneuun?a) OlleHUBAHUE yJalluXcs

0) 3aaHKe HA IOM

3ansaTue Ne 31

5.1. Tema: [IpubamkeHHOE BBRIYUCIICHUE OIIPEICICHHOTO HHTETpaJIa
e KoumnuecTBO yueOHbIX YacoB: 135 Mun
e Buja 3ausitus (TUn ypoka): KOMOMHUPOBAHHBIN.
5.2. llean 3aHATHS:.
o0pa3oBaTebHasi: OOBSICHUTH MPUOIMKEHHOE BEIYUCICHHUE OTIPEIEIICHHOTO HHTETpaa.
BOCIUTATEIbHAS. BBIPA0AThIBATh Yy YYAlIUXCS HABBIKH JIOTMYECKOTO, abCTPaKkTHOTO
MBIILICHHUS.
pPa3sBHBAIOLIAsi: HAYUYNUTHCSA pEIIaTh 3a/aydl MyTeM NMPUMEHEHMs MOJyYEHHBIX 3HAHUH IO
JaHHOU TeMe
e OprannzaunoHHbIii MOMeHT: 10 MUH
a) opranu3anus padoueir 00CTaHOBKHU Ha 3aHITHIIO)

OIpezieNICHUE LeJIed U 3a/1a4 3aHATHS
e AKTyaju3anus ONOPHBIX 3HAHUH MO npoiigeHHoii Teme: 20 MuH
a) IPOBEPHUTH YPOBEHb 0A30BBIX 3HAHUH CTY/IEHTOB
5.3. 3agaum o0yueHusl.
e OObsicHeHue HOBOIi TeMbl: 40 MUH

[ycTs Hampumep, TpeOyeTcs BBHIYMCIUTHL NpUOIMkeHHOe 3HaueHue dynkiuu f(X)=x'-
2x5+3x%-x+3 B Touke X=2,02. 3uauenwue f B Gu3koii k 2,02 ToUKe X0 =2 HAXOMIUTCS JIETKO:
f(2)=13.

I'paduk f B okpecTHOCTH TOUKH 2 61130k K mipsMoit y=f(x0)+(Xo)(X-Xo) — kacaTenbHOl K Hemy B
Touke ¢ abmuccoii 2. [Toaromy (2,02)=y(2,02).

Umeem f(X)=7x5-12x3+6x-1, f(x0)= (2)=75 u f(x) = y(x)=13+75%0,02=14,5. BeruncieHus: Ha KalbKyJIATOPE LAKOT
pesynbrat f(2,02) =14,57995

Brruucnenus Ha kanbkynstope aatot pesynsrat f(2,02) =14,57995.

Boob6me ams nuddepenmpyemoii B Touke Xo GpyHkuuu f mpu Ax, Majio OTIHYAIOLIUXCS OT HYJI,
ee rpaduk OJIM30K K KacaTeabHO# (MpOBEeIeHHOW B TOuke rpaduka ¢ abimccacoi Xo), T.C.NpH
Mambix Ax f (x) =f(x0)+f (Xo)Ax. (1)

Ecnu Touka Xo Takosa, uto 3HadeHus f(Xo) u f(Xo) HeTpyaso Berumcnuth, To dopmyna (1)
MO3BOJISICT XOAUTH MPUOIIKEHHBIE 3HaueHus f(X) mpu X, TOCTaTOYHO OJIM3KHUX K Xo.
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5.4. OcHOBHBIE BOIIPOCHI TEMBI..

e 3akpenJieHue NMPoiiIeHHOro MaTepuasa: 25 MuH

® OTBETHI HA BOIIPOCHI 110 HOBOM TEME;

e pelIeHUE 3a/1a4;

e paboTa c KapTOUYKaMHU 3aJaHUi;

® BBINOJIHEHUE TECTOBBIX 3aJJaHUH.

5.5. Meroabl 00y4yeHus! ¥ NpenojaBanus (Majble IPynnbl, JUCKYCCHH,CHTYallMOHHbIE

3aja4m, padoTa B napax, npe3eHTauuu,keic-cragu u ap) 30 mun
OcHoBHas:
JononHuTenbHas:

5.6. JlutepaTypa
OcHoBHas:

1.

bazapoexoBa A. A. JKorapel maremaruka : OKynelK / A. A. ba3zapOekoBa, A. b.
bazapOekona. - Anmarsl : DCIIH, 2023. - 368 der

2. AxmeroBa A. Y. Maremaruueckuil ananus : yueOHoe nocoodue / A. V. Axmerona, . C.
Kaparaesa. - Anmatsl : OCIIN, 2023. - 132 ¢

3. Ammpbaea H. K. Jorapsl MaTtemaTHka KypcbIHBIH Heriznepi : oKy Kypaisl / H. K.
Ammp0aesa. - Anmarsl : OCIIH, 2023. - 304 Ger.

4. ObinkaceiMoBa A., XymarynoBa 3. AnreOpa >xoHe aHanu3 Oactamarnapbl. OKYIBIK.
H3parensctBo "Mexkten" 2019 11-chIHBII.

5. Aosukacumona A.E., llloitsin6exoB K. JI.. «Anre6pa u Havyasia ananu3a. YueOHuk aist 10
Kjlacca OOIIEeCTBEHHO-TYMaHUTAPHOTO HaIpaBieHUs 0011e00pa30BaTeIbHBIX — IIIKOJL.
Anmatel: Mekrer, 2017.

6. AosutkacumoBa A.E., [lloiieiaOek0B K. /I.. «Anrebpa u Havana ananu3a. YueOHuk st 11
Kjlacca OOIIECTBEHHO-TYMAaHUTAPHOTO HaIpaBieHHus oOIIe00pa3oBaTeIbHBIX —IIKOI.
Anmarter: Mekren, 2017.

7. Ao6buikaceiMoBa A., XKymarynosa 3. Anrebpa 1 Hauana aHanu3a.Y yeOHuK..-M31aTenbcTBO
"Mexkren" 2019 (pycc) 10- knace

8. Kopuesckuit B., Kymarynosa 3. Anre0Opa >xoHe aHanu3 6acramanapel. Ecentep KUHAFbI. -
WznatenberBo "Mekren" 2019 (ka3) 10-chiHbIT.

9. CwmupnoB B.A., TyskoB E.A Teomerpus. Okynbik UznarensctBo "Mekten" 2018 10-
CBIHBIII.

JlonmotHUTEIbHAS

1. NL.IL. ProctromoBa, C.T.ProctiomoBa Tpenaxkep mo matemaTtuke ays moarotoBku Kk EHT.
Anmatsi:2018.

2. PaxumxanoBa, C. K. Teopust BeposTHOCTe W Maremarmyeckas cratuctuka [Tekct] :
yaebno-meroanueckoe nocodue / C. K. Paxumkanona, /1. C. Kaparaesa. - Anmarst : 9CIIU,
2023. — 188c.

3. A.IIlLAnumoB, FO.M.Konsarun. AnreOpa u Havana mareMatudeckoro anamms3a 10-11 .
VYuebuuk. M. [Ipocemanue, 2018.

4. A.C.Artanacess, B.®.byry3os L[,b Kanonues. I'eomeTpust (6a30B0ii mpoMIIHbIA ypOBEHB).

M.IIpocsemenue, 2018

5.7. KoHTpoJib (BONpoCHkl, TecThl,3a1auu 1 T1.) 10 Mun
1. CpoiicTBa mepBOOOpa3HON (PYHKITUH.
2.0npeasieHHbl HHTETpaJl.
3.CBoiICTBa ONPENEICHHOIO0 HHTErpaJIa.
a) OLICHUBAHUE yYalIuXCs



ONTUSTIK-QAZAGSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KasakcTaH MeavuuHa akageMusicol» AK AO «HOxHo-KaszaxcTaHcKas MeQUUMHCKAS akaneMus»
Kadenpa o01ieo6pa3zoBaTeabHbIX IUCIUIUINH 044-73/11-142
Meroaudeckne peKOMeH AN Crp. 96 u3 112

0) 3a/1aHKE HA TOM
3ansTue Ne 32

5.1. Tema: AKCHOMBI CTEPEOMETPUH U IIPOCTEHIINE CIECICTBUS U3 HUX

¢ KostnuecTBO y4eOHbIX YacoB: 135 mun

¢ Buj 3anaTHA (THII YPOKa): KOMOMHUPOBAHHBIM.

5.2. eab 3aHATHSA:.

- o0pa3oBaTe/ibHAA: OOBSICHUTH AKCUOMBI CTEPEOMETPUM U HUX CIEACTBUA; I10Ka3aTh
pacrojoXeHUe JByX TMpSAMBIX B IPOCTPAHCTBE, NpPSIMOM U IUIOCKOCTH, a TaKke
HapajyIeNIbHOCTh INIOCKOCTH.

- BOCIIMTATEJbHAsI: BbIPA0OTAaTh HABBIKU CAMOCTOSATEIbHON pabOThl y yUaIuXCsl.

- Pa3BHBAIOIIASI: HAYYUTHCS pellaTh 3aJauyd IyTeM IPUMEHEHUs IMOJIyYEeHHBIX 3HAHUH IO
IAHHOU TEME.

e Oprann3auuoHHbiii MoMeHT: 10 MuH

a) opra"u3anus padodeld 00CTAaHOBKHM Ha 3aHATHIO)

OmnpeAeseHue LeJIel U 3a1a4 3aHITUs

e AKTyaJu3anusi ONOPHBIX 3HAHUH MO npoiigeHHoii Teme: 20 MuH

a) MPOBEPUTH YPOBEHb 0A30BBIX 3HAHUMN CTY/ICHTOB

5.3. 3anauu o0yuyeHmus.

¢ O0bsicHeHne HOBOI TeMbl: 40 MUH

OCHOBHBIMU T€OMETPUUYECKUMHU (PUT'YpaMU B IPOCTPAHCTBE SABJSIOTCS TOYKA, NpsIMasi U
IJIOCKOCTh. [110cKoCTH 0003HAYAIOTCS CTPOUYHBIMU TPEUECKUMH OyKBaMu: o, 3, 7 ,....

B

—

uc. 1

dl

Ha pucynke 1 n3oOpakeHbl INIOCKOCTh o , ipsiMble @ U 6 U Touku A, B u C. IIpo Touky A u
MPSAMYIO a TOBOPSIT, YTO OHM JIEKAT B INIOCKOCTH o WIK TipeHamexart ei. [Ipo touku B u C u
IPSIMYIO B, YTO OHU HE JIEXKAT B IVIOCKOCTH O MJIM HE MPEHAJIEXKAT M.

BBenenue oCHOBHOM reoOMeTprUUYeCKON (PUTYPHI — IMIIOCKOCTH 3aCTaBIIsCT PACIIUPUTHCUCTEMY
akcuoM. [lepeunciimm akcroMBbl, KOTOPBIE BBIPAXKAaKOT CBOMCTBA INIOCKOCTEN B MTPOCTPAHCTBE.
Axcuoma 1. KaxoBa Obl HU Oblja IUIOCKOCTB, CYHIECTBYIOT TOUKH, MPUHAJICKAIIUN TON
IIJIOCKOCTH, HE TOYKH, HE PUHAJIEKAIINE EH.

Ha pucynke 1 Touka A mpuHAIJIEKUT IJIOCKOCTH o , a Touku B u C He mpuHaamexar eu.

Axcuoma 2. Ecnu 1Be pazanuHble MIIOCKOCTH UMEIOT OOIIYI0 TOUKY, TO OHU IEPEeceKatoTcs
10 TIPSIMOM.

/

B HC. 2

Ha pucynke 2 nBe pa3iauvHbIe IUIOCKOCTH O U [3 UMEIOT OOIIYI0 TOYKY A, a 3HAYUT, IO
aKCHOME 2 CYIIECTBYET MIpsAMas MPUHAIISKALMN KaX 10l U3 3Tux miaockocreil. [Ipu atom
€CJIM KaKas-In00 TOYKa MPUHAMIICKHUT 00CUM IJIOCKOCTSM, TO OHA MPUHAMIIEKUT MPAMOI a.
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ITmockoctu
o ¥ 3 BOTOM clydae Ha3bIBAIOTCS IO MPSIMOH 4.

Axcuoma 3. Ecin aBe pa3nuyHble NPsSMbIE UMEIOT OOIIYI0 TOUYKY, TO Yepe3 HHX MOXKHO
MPOBECTH IUIOCKOCTh, © IPUTOM TOJIBKO OJTHY.

puc. 3
Ha pucynke 3 n3o0pakeHbl B pa3InuHbIC MPSMBIE @ U 8, UMEIOIINE 0011y Touky O, a 3HaYuT,
M0 aKkchoMe 3 CYIMIECTBYET IUIOCKOCTh O , COJICpIKaIias MpsIMbIe @ U 6. TIPU ITOM TI0 TOWIKE
akcuoMe 3 TUIOCKOCTh O €JMHCTBEHHAS.
[Tonp3ysick ’TUMU aKCHOMaMU, MOYKHO JIOKa3aTh HECKOJIBKO MEPBBIX TEOPEM CTEPEOMETPHH.
Teopema 1. Yepes npsmyro U He JeXalled HaA HEH TOYKY MOXKHO MPOBECTU IUIOCKOCTb, U
MIPUTOM TOJIBKO OZHY.
Teopema 2. Ecy 1Be TOYKH MPSAMON MPUHAIIICKHUT TUIOCKOCTH, TO BCS TIpsiMast
MPUHAIJICKUT ITON TIOCKOCTH.
Teopema 3. Uepes Tpu TOUKH, HE JISKAITUE HA OJHOU MIPSIMON, MOKHO IPOBECTHU IJIOCKOCTh, 1
MIPUTOM TOJBKO OJIHY.
Ilpumep 1. [lana nnockocTs o . Jlokazarh, 4TO CyIIECTBYET MpsiMasi, HE JeKarias B
MIJIOCKOCTH O U TIEPECEKAOIIA €€.
Pewenue: Bo3bMeM B TUNIOCKOCTH O TOYKY A, 9TO MOXHO cienarth 1o akcuome 1. o Toit xe
aKCHMOME CYIIECTBYET TOuka B, KOTOpas MiIocKOoCTH o He mpeHajuiexxkut. Yepe3 Touku AB He
JIEKUT B IUIOCKOCTH O U HE MEPECEKAET €€ B TOUKH A.
5.4. OcHOBHBIE BONPOCHI TEMBI..
e 3akpenieHue MPOiiIeCHHOr0 MaTepuaaa: 25 MUH
® OTBETHI HAa BOIIPOCHI IO HOBOU TEME;
® pCIlICHME 33/1a4;
e paboTa c KapTOYKaMH 3aJaHuM;
® BBINIOJIHEHHE TECTOBBIX 33/IaHUM.
5.5. Metoanbl 00yueHus1 ¥ NpenoaaBanus (MaJjble rPyninbl, JUCKYCCHH,CUTYAllMOHHbIE
3aaa4u, padora B napax, npeseHranuu,keic-craau u ap) 30 mux
e (OcHoBHas:

e JlomomHUTEIbHAS:
5.6. JIutepaTypa
OcHoBHas:
1. bazapGexoBa A. A. JKorappl maTematuka : OoKyinbIK / A. A. ba3zapGekoBa, A. b.
bazapbexona. - Anmartsr : OCIIU, 2023. - 368 Ger
2. AxmeroBa A. Y. Marematudeckuii aHamu3 : yaeOHoe mocooue / A. Y. Axmerosa, 1. C.
Kaparaesa. - Anmars : OCIIN, 2023. - 132 ¢
3. Ammpb6aeBa H. K. JXorapel maTtemaTtuka KypchIHBIH Herizzepi : oKy Kypanasl / H. K.
Ammp6aesa. - Anmatsl : OCIIH, 2023. - 304 Ger.
4. O6inkaceimoBa A., XymarynoBa 3. AureOpa >xoHe aHanu3 Oactamanapbl. OKYJBIK.
W3narensctBo "Mexkren" 2019 11-chiabimn.
5. Aosukacumona A.E., llloitsin6exoB K. /.. «Anre6pa un Havayia anaimsa. YaeOHuk mis 10
KJlacca OOIECTBEHHO-TYMaHUTAPHOTO HalpaBjieHus 0011e00pa3oBaTeIbHBIX — IIIKOJI.
Anmatel: Mekrer, 2017.
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6. AosukacumoBa A.E., llloisin6exoB K. /.. «AnreOpa u Havayia ananuza. YueOHuk ais 11
Kjlacca OOIIEeCTBEHHO-TYMAaHWTAPHOTO HAaIlpaBJeHUs 00Ie00pa30oBaTENbHBIX KO,
Anmatel: Mekrer, 2017.

7. Ao6buikaceiMoBa A., XKymarynosa 3. Anrebpa u Hauana aHanu3a.Y yeOHUK..-M31aTenbCTBO
"Mexkten" 2019 (pycc) 10- knace

8. Kopuesckuii B., XKymarynosa 3. AnreOpa sxoHe aHanu3 Oacramanapel. Ecenrep KUHAFBL. -
UznarensctBo "Mekten" 2019 (ka3) 10-chiHbiIII.

9. CwmupnoB B.A., TyskoB E.A Teomerpus. Okynbik UznatenscrBo "Mekten" 2018 10-
CBIHBIII.

JlomosiHUTEIbHASA

1. N.IL1. ProctromoBa, C.T.ProcTiomoBa Tpenakep mo maremaTtuke mjisg noarotopku Kk EHT.
Anmatsi:2018.

2. PaxumkanoBa, C. K. Teopus BeposTHOCTell W maTemaruueckas craTuctuka [Tekcr] :
yuebHo-MeToaudeckoe nocodbue / C. K. Paxumxanosa, /1. C. Kaparaea. - Anmarst : OCIIN,
2023. — 188c.

3. A.IlLAnmumoB, FO.M.Komsirua. AnreOpa u Havana mareMatudeckoro aHamm3a 10-11 .
VYueOnuk. M. IIpocemanue, 2018.

4. A.C.AranacesH, B.®.byry3oB LI,b Kanonues. 'eomerpust (0a30B0#i poHITHBIN YPOBEHB).

5. M.IIpocgemienue, 2018

5.7. Konrpoab (Bompocsl, TecTbl,3aga4n U TA.) 10 Mmun

1.Yto n3yyaer Hayka reoMeTpus ?

2.Kakue reomerpuieckue Gurypsl Ber 3HaeTe?

3.Kakue BuABI TPEYroJbHUKOB OBIBAIOT?

4.Kakue Bubl UETHIPEXYTOJIbHUKOB ObIBAIOT?

5.Kakue ¢popmynbl NPUMEHSIOTCS A1 BBIYUCICHUS TUIOIAAN TPEYroIbHUKOB?

a) OLICHUBAHHE yUaIlUXCs
0) 3a/1aHKE HA IOM
3anstue Ne 33

5.1. Tema: [lepneHIUKYISIPHOCTD NPSMOI U INIOCKOCTH.

e KotnuecTBO y4eOHBIX YacoB: 135 Mmun

e Buj 3ansTusi (TMn ypoka): KOMOMHUPOBAHHBIH.

5.2. Ilean 3aHATHS:

- oOpa3oBaTeibHasA: TOKA3aTh NEPIEHIUKYISIPHOCTh MPSIMON U TJIOCKOCTH; 1aTh TIOHATHE O
NEPIEHIUKYIIAPE U HAKJIIOHHOW; ITOKA3aTh YroJl MEXy MPSIMON U MJIOCKOCTBIO.

- BOCIIMTATEJbHAsI: BEIPa0aThIBaTh y yYaAIIUXCs HABBIKK CAMOCTOSATEIbHON pabOTHI.

- Pa3BHBAOIIAs: HAYYUTHCS pelIaTh 3a7aud IyTEM MPUMEHEHUS IOJIyYEHHBIX 3HAHUU I10
JTAaHHOM TeME.

e Opranu3auuoHHblii MoMeHnT: 10 Mun

a) opra"u3anus paboudeld 00CTAaHOBKHU Ha 3aHATHIO)
OIpezieNICHUE 1Nl U 3a/1a4 3aHATHS

e AKTyaJIu3anMs ONOPHBIX 3HAHUH MO npoiiaeHHoii Teme: 20 MUH

a) MPOBEPUTH YPOBEHb 0A30BBIX 3HAHUM CTY/ICHTOB

5.3. 3apaum oOyueHmusl.

¢ O0bsicHeHne HOBOI TeMbl: 40 MUH

IIpsiMas, nepecekaromas MmIOCKOCTh, Ha3bIBACTCS MEPIICHAUKYIIIPHOU 3TOM INIOCKOCTH, €CIIU
OHa MePIEHINKYIISIPHA JIFOOO0M IPSIMOM B INIOCKOCTH, MTPOXOASAIICH Yepe3 TOUKY MepeceueHus
JTAHHOW MPSIMOM U TIIOCKOCTH.
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Teopema 1. Ecnu nipsimasi, nepecexarouiast jaoCcKoCTh, IEPIEHAUKYIISIPHA ABYM NPSMBIM B 3TO

IUIOCKOCTH, IPOXOSIINM Yepe3 TOUKY MepecedeHus], TO OHa
NIEPIEHIUKYJIIPHA IIJIOCKOCTH.

DTy TeopeMy Ha3bIBAIOT MPU3HAKOM MEPIEHIUKYISAPHOCTH MPIMOI
Y TJIOCKOCTH WJIM TEOPEMOM O JIBYX MEPIIECHAUKYISIPHBIX.

Ha pucynke 1 nuzobpaxena mnpsimasi a, IeprneHAUKYISIpHAS IPSIMbIM
¢ ¥ 0, IpoXonsIuM uepe3 TOUYKY IepeceueH s IUIOCKOCTH O U IPSMOU a

M JeXallluM B TIockocTu o . I1o TCOPEMC 1 MoxxHO YTBCPKAATH, YTO ala .

B cnemyrommx  AByX  TeopeMax TOBOPHUTCS O  B3aUMOCBA3U
MEPIEHIUKYJISIPHOCTH MPSIMBIX U INIOCKOCTEH.

[>x

napaﬁ’ﬂéﬂil;ﬂocm 51

4

Teopema 2. Ecin minockocTh NEpICHAUKYIISIpPHA OI[HOI71 N3 JIBYX IMAPAJUICIIbHBIX IPSAMBIX, TO OHA

NEPIIEHANKYIISIPHA U IPYTOH.
Teopema 3. JlBe mpsiMble, EpICHIUKYISPHBI OJHOW W TOW K€
IUIOCKOCTH, NapaJuleIbHBbI.

Ha pucynke 2 n300pakeHbl Takue IpSMbIE d ¥ 8 U TUIOCKOCTh O ,
0 KOTOpBIX FOBOpUTCA B TeopeMax 1 u 2.
VYTriaoM MexJy NpsiMOM U IJIOCKOCTBIO Ha3bIBACTCS YIOJI MEXAY 3TOM
IPSIMOH U ee MPOeIMel Ha IMIIOCKOCTb.

Ha pucynxke 3 n300paxeHsl IUIOCKOCTh O U IIpsiMast a, KOTopasi

ee mepecekaer. [Ipamas ' ecTh mpoeKkIMs NPAMOii ¢ Ha TLIOCKOCTS O .

Torga yros ectb yroa Mexay IpsIMOM @ M INIOCKOCTBIO O . YTOI
MEXy TapauIeIbHBIMH MPSIMON U TUIOCKOCTBHIO CYMTACTCSI PABHBIM
HYJIIO, @ YTOJI MEXIY MEePIEeHINKYISIPHBIMU TPSIMOM H IJIOCKOCTBIO —
pasrbv 90°. Tak kak mpsMas @, ee TPOeKIMs ¢ Ha MIOCKOCTb O H
NEPIEHAUKYIISAP K IUIOCKOCTU O B TOYKE €€ MepecedeHus ¢ MpsiMoil a
JIeKaT B OIHOM MJIOCKOCTH, TO YTOJI MEXy MPSIMOH U MIIOCKOCTBIO
nononaser 1o 90° yrom Mexay 3Toif mpAMOi M TIepIEHAUKYIAPOM K
TUTOCKOCTH.

Ilpumep 1. Otpe3ok anuuoit 10 cM nepecekaeT MiIoCKOCTh MPUYEM
KOHIIBI €r0 HaXOJSITCS Ha PacCTOSHUU 3 M 2 CM OT IutockocTH. Haiitn
YToJl MEXKAY JTaHHBIM OTPE3KOM M IIIOCKOCTHIO.

pHE. 2

/

puc. 3 /

Pewenue: Onyckaem u3 Touku A (puc. 4) nepneHaukynsap AE Ha mmockocTs o o IpsMoi
ED. ITonygaem AACE ABCD . Ilo ycnosuro AB=10 cm, nmoatomy BC=10-AC n
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3 2
AC 10-AC = 30-AC =2AC = AC =6
Hrak, B
AACExater AE=3 cwm, T.€. PaBEH IIOJIOBHHE runoteHy3sl  AC=6 cM,

CJIEIOBATEIbHO, OH JIC)KUT IMPOTUB yIJla 30°, otkyna ZACE =30°.

Teopema 4. Ecnu miaocKoCTh MPOXOJUT 4yepe3 MPAMYI0, MEPHEHAUKYISIPHYIO IpYyroi
IJIOCKOCTH, TO 3T INIOCKOCTU NEPTIEHIUKYIISAPHBI (IPU3HAK NEPIEHANKYIIPHOCTH MIIOCKOCTEN).
Ha pucynke 5 iiockocTs 3 IpoXoauT uepes npsMyro alo , T.e.

0 TeopeMe 2 TUIOCKOCTH oL ¥ [3 TIePIICHIUKYIISIPHBI.

Teopema 5. Ecnu mnpsimasi, Jnexamias B OJHOM M3 JIBYX p
NEPNEHIUKYJIAPHBIX IUIOCKOCTEH, MEPHNEHAMKYISpPHA UX JIMHHUH
nepeceyeHusi, TO OHa NepreHANKYISIpHA U APYTOil TIIOCKOCTH. J/

Ilpumep 2. Tpeyronsuuk ABC c npsimbim yriiom ACB 1 kareTom Puc5
AC, mpuHaAIEKAMUM TUIOCKOCTH o , 00pa3yeT C 3TOH IIOCKOCTHIO
IBYTpaHHKI yromn, pasrbii 45°, Haiitn paccTosHue 0T BepmuHE B 110
IUIOCKOCTH o , ecad Ac=20 cm u AB:BC=3:1.

Pewenue: 1lo ycnosutro AB:BC=3:1, AC=20 cm, nostomy

&

o6o3nauns BC=x, AB=3x, o teopeme Iudaropa us A4BC nomyaum (3x)° =202+ x? oTkyna

x?2 =50, T.e. BC?>=50.
W3 toukm B mposemem BElo (puc. 4), coemmaum E um C. Ilo Teopeme o Tpex

nepnenaukyisipax ACLCE , tak kak ACL1BC . CnenoBarenbHo, ZBCE - JuHEHHBIN yron
JBYTpaHHOTO yTia, paBHoro mo ycinosmio 15°. B ACBE wumeeM /BCE =45°, /BCE =90° ,

nostomy BE=CE, T.e. 2BE? = BC? otkyna 2BE? =50 = BE =5cwm .

IMepnieHAUKYJIAP U HAKJIOHHAA. YTOJ MeK1Y NMPSAMOM M NMJIOCKOCTbIO
HepHeH,Z[I/IKy.]IHPOM, OHYH_IGHHI:IM n3 I[aHHOP'I TOYKH Ha IIaHHYIO IIIIOCKOCTb, HA3BIBACTCA
OTPE30K, COCAMHSIONIMN JaHHYI0 TOYKY C TOYKOH IUIOCKOCTHM U JIeXKallUid Ha MNPAMOi,



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KasakcTaH MeavuuHa akageMusicol» AK AO «HOxHo-KaszaxcTaHcKas MeQUUMHCKAS akaneMus»
Kadenpa o01ieo6pa3zoBaTeabHbIX IUCIUIUINH 044-73/11-142
MeTtoandeckre peKOMEHIAIHN Crp. 101 u3 112

MEepIEeHIUKYISIpHON MIockocTu. KoHen »Toro orpeska, jexaliuii B IUIOCKOCTH , HA3bIBAaeTCS
OCHOBaHUEM IEPHEHAUKYISIpa. PaccTosHMEeM OT TOYKM [0 IJIOCKOCTUM Has3blBaeTCA JJIMHA
MEePIEHIUKYIISIPA, ONYIIEHHOIO U3 3TOM TOUYKHU Ha IIOCKOCTb.

HaxioHHOH, MpOBENEHHON W3 MAaHHOM TOYKM K JaHHOHM IJIOCKOCTH, Ha3bIBaeTCs JIOOOH
OTPE30K, COEAMHSIOIINI TaHHYIO TOUKY C TOUYKOM IIJIOCKOCTH U HE SIBIISIIOLIMICS NEPIEHAUKYIIIPOM
K 3TOM IIOCKOCTH. KOHel oTpe3ka jexanmuid B IIOCKOCTH, HAa3bIBAETCA OCHOBAHUEM HAKIJIOHHOM.
OTpe30K, COEUHSIOUN OCHOBaHUS IEPIEHANKYJIIPA U HAKIIOHHOM MPOBEIECHHBIX U3 OJHOMN U TON
K€ TOUKH, Ha3bIBAETCS POEKLMEN HAKJIOHHOM.

Ha pucynke 6 u3 Touku A npoBeIeHbI K INIOCKOCTH o niepneHaukysap AB u nakionnas AC.
Touka B — ocHoBanue nepnenaukymspa, Touka C — A
ocHoBaHue HaksoHHOW, BC — mpoekuus HakiaonHoit AC Ha
IJIOCKOCTh O .

Teopema. 1lpsimasi, IpOBEIEHHAs HA IJIOCKOCTH 4epe3

OCHOBAHHE HAKJIOHHON MEpHeHAMKYISIPHO €€ IPOEeKLHUH, @
NEpIEeHIUKYJIIpHA U caMOM HakjIoHHOH. M oOpaTHo: ecnu
IpsiMasi Ha MJIOCKOCTH MEPNEeHIUKYIsIpHA HAaKJIOHHON, TO OHa pHC. &
NEpIEeHIUKYJIIpHA U IPOEKLUN HAKJIOHHOH (TeopeMa o Tpex
HEePIEHINKYIAPAX).

[pumep 1. Karets!l npsimoyronbHoro tpeyrosnbHuka ABC pasubl 15 u 20 cm. U3 BepimHbl
npsivoro yrina C nmpoBeseH K INIOCKOCTH 3TOTrO TpeyrojabHuka nepnesaukyiasap CD=35 cm. Haiitn

paccrosinue ot Touku A0 D runorenysst AB.
o
A

Pewenue: Tlposenem DE_LAB. Ilo ycioButo DC —
NEePHNEeHIUKYISIp K MIockocTH, T.e. DE — Haknonnas, CE —
€ee  MpoeKknus, IO3TOMYy 10O TeopeMe O  Tpex
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Teopeme ITugaropa DE =+/DC*+CE*? | 1.e. DE =37 cm.

JIBe mepecekaromuecss IIOCKOCTH HA3bIBAKOTCS HEPIEHIMKYIAPHBIMH, €CIU Kakas-Iu6o
IUIOCKOCTh, MEPIEHAMKYISIpHAs NpAMOM IlepecedeHds STUX IUIOCKOCTEH IEepecekaeT MX I10
TIEPIEHIUKY/IAPHBIM TIPAMBIM.

E

Ha pucynke 7 n300pakeHbl JABe IUNIOCKOCTH o U 3, KOTOpBIE MepeceKaroTcs Mo NpsaMoit a.
[TnockocTs Y  mepHeHAUKYIsIpHA NPsAMOU a u nepecekaer o U 3 . IIpu 3ToM M10cKOCTh Y
nepeceKaeT II0CKOCTh B - o mpsiMoii d, mpuuem €Ld |, T.e. o onpeaenacHuo olf .

5.4. OcHOBHBIEC BONIPOCHI TEMBI..

¢ 3akpenJieHHe NMPOHAEHHOI0 MaTepuaia: 25 MUH

® OTBETHI Ha BOIIPOCHI IO HOBOH TeMe;

e pelleHue 3ajady;

e pa0oTa C KapTOUKaMH 3aJIaHHIA;

® BHINIOJTHEHUE TECTOBBIX 3a/IaHUM.

5.5. Metoabl 00y4yeHHsi U IPeNnoAaBaHus (MaJjble TPyNmbl,
AUCKYCCUM,CUTYallMOHHBbIE3a/1a4H, pa00oTa B mapax, npe3eHrauuu,keiic-craau u ap) 30
MHH

e OcHoOBHas:

e JlonoiaHUTENbHAS:

5.6. JInteparypa

OcHoBHas:

1. bazapGexoBa A. A. JKorapbl maremaTnka : oKyidbIK / A. A. ba3zapbekoBa, A. b.
Bbazapbekona. - Anmarts! : OCIIU, 2023. - 368 ber

2. AxmeroBa A. Y. Maremarnueckuil ananus : yueOnoe mocoodue / A. V. Axmerona, . C.
Kaparaesa. - Anmars : OCIIN, 2023. - 132 ¢

3. AmmpbaeBa H. K. JKorapsl MaTemaTHKa KypCBIHBIH Heri3nmepi : oKy Kypaisl / H. K.
Ammp0aesa. - Anmarsl : OCIIHN, 2023. - 304 Ger.

4. O6inkaceimoBa A., XKymaryinoBa 3. AnreOpa >koHe aHanu3 Oactamamapbl. OKYIJBIK.
HN3nareanctBo "Mekten'" 2019 11-cruImbim.

5. Ao6suikacumona A.E., oiisiHOexoB K. /I.. «AnreOpa u Havana aHanuza. YueOnuk uist 10
Kjlacca OOIIEeCTBEHHO-TYMAHUTApPHOTO HAampaBieHUs 0011e00pa30BaTeIbHBIX — IIKOJL
Anmatel: Mekrer, 2017.

6. AobuikacumoBa A.E., [lloieinOekoB K. /I.. «Anrebpa u Havana ananuza. YueOHuK mist 11
KJlacca OOIIEeCTBEHHO-TYMAaHUTAPHOTO HalpaBieHuss 0011e00pa3oBaTeIbHBIX — IIKOJI.
Anmatel: Mekrer, 2017.
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7. AoswukaceiMoBa A., XKymarynosa 3. Anre6pa u Hauana aHayim3a. Y 4eOHUK..-M31aTenbcTBO
"Mexkten" 2019 (pycc) 10- kmace

8. Kopuesckwuii B., XKymarysosa 3. Anrebpa >xoHe aHanu3 6acramanapsl. Ecenrep skxuHarbl. -
N3narensctBo "Mexkren" 2019 (ka3) 10-cbinbI.

9. CwmupnoB B.A., TyskoB E.A Teomerpus. Oxkynbik UznatensctBo "Mekten" 2018 10-
CBIHBIII.

JlonoTHUTEIbHAS

1. N.IL. PioctiomoBa, C.T.ProctiomoBa Tpenaxkep no marematuke mjisg noarotrosku Kk EHT.
Anmatsi:2018.

2. PaxumkanoBa, C. K. Teopuss BeposTHOCTEH M MaremaTtuyeckas craTuctuka [Tekct] :
yuebHo-MeToaudeckoe nocodbue / C. K. Paxumxanosa, /1. C. Kaparaesa. - Anmarst : OCIIHU,
2023. — 188c.

3. A.ll,Anmumos, FO.M.Komsirua. Anrebpa W Havana MareMarnyeckoro ananmmza 10-11 ki
VYueonuk. M. IIpocemanue, 2018.

4. A.C.AranacesH, B.®.byry3oB LI,b Kagonnes. 'eomerpust (6a30B0ii mpodUIHBINA YPOBEHB).
M.IIpocsemenue, 2018

5.7. KoHTpoJb (Bonmpochkl, TecThl,3a1auu 1 T1.) 10 Mun

1. Kakue mioKocTH Ha3bIBAIOTCS MapaUIeIbHBIMU TIOCKOCTAMU?

2. Yro Takoe mapamuienbHOe IPOSKTHPOBAHUE?

3. Uto Takoe yroa Mexay npsiMoi u
IJIOCKOCTBI0?a) OLIEHWBAHUE y4YaIIUXCs

0) 3a71aHKE HA IOM

3ansaTue Ne 34

5.1. Tema: MHOrOrpaHHUKH.

o KosanuecTBO yueOHBIX yacoB: 135 Mun

e Buj 3ausitus (Tun ypoka): KOMOMHUPOBAHHBIH.

5.2. Ileab 3aHATHA:.

- oOpa3oBaTeJibHAsI: J]aTh MOHSATHE O PABEHCTBE (DUTYp, O TEJIe U €r0 MOBEPXHOCTH; JaTh

OTNMCaHUE MHOTOTPAHHUKY, TIPU3ME U MapajlieTenuIey.

- BOCIHUTATeJIbLHASI. BbIPAa0AThIBATh y yUalIUXCAd TaKUe KayecTBa, KaK aKKypaTHOCTb U

yMeHHUE J0OUBATHCS ONPEEICHHBIX PE3YJIbTaTOB COOCTBEHHBIM TPYIOM.

- pa3BMBAaIOLIAN: BEIPA0ATHIBATH Y YUAIIUXCSI IPOCTPAHCTBEHHOE MBIIIIICHUE. .

e OpranuzanuoHHsblii MomMeHT: 10 MUH

a) opranuzanus pabouelr 0OCTaHOBKHM Ha 3aHATHUIIO)

omnpeJieNIeHue Lelei 1 3a1a4 3aHsITUs

e AKTyaJm3anus ONOPHbIX 3HAHMIA M0 NMpoiiieHHoi Teme: 20 MUH

a) IPOBEPUTH YPOBEHb 0A30BBIX 3HAHUH CTYICHTOB

5.3. 3anaum oOyueHus.

e O0bsicHeHue HOBOIi TeMbl: 40 MUH

PagsencrBo ¢uryp. Teso u ero nopepxHocTu.

Kak Ha miockocTH, Tak U B MPOCTPAHCTBE PacCMaTPUBAIOTCS paBHbIe GUTYphl. Durypsl F u

F1 Ha3pIBawOTCSl paBHBIMHM, €CIU OHHU JIBIDKEHMEM NEpPeBOASTCS OAHa B Jpyryto. Jls

0003HaveHHs paBeHCTBa PUTYp ynoTpeOaseTcst 3Hast paBeHcTBa. 3anuck F=F1 o3nagaer, uTo

durypa F paBna Fi.

N3y4asi MHOTOYTOIbHUKHM, TOBOPSIT O IMJIOCKOM MHOTOYTOJBHUKE, MMOHUMAsl TMOJ HUM caM

MHOTOYTOJIbHUK U €r0 BHYTPEHHIOIO 00J1acTh.

To »xe camoe mpoucxoautr u B cTepeomerpuu. [lo aHamorum ¢ MOHATHEM IUIOCKOTO

MHOT'OYTOJIbHUKA BBOAUTCS MOHSTHE TEJIA U €r0 TOBEPXHOCTH.

Touka reomeTpudeckoil pUrypsl Ha3bIBa€TCsl BHYTPEHHEH, €CIIM CYIIECTBYET LIap C LIEHTPOM

B 9TOH TOYKE, IETUKOM MPUHAMISKAMNA 3Toi ¢urype. durypa HazpiBaeTcs: 0071aCThIO, €CITU
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BCE €€ TOUKH BHYTPEHHHE U €CITH JII0ObIe IBE €€ TOUKU MOXHO COCTUHUTH JIOMaHOM, [IETMKOM
npuHaanexamend ¢urype. Touka mpocTpaHCTBa Ha3bIBACTCS TPAHUYHON TOYKOM JaHHOU
burypsl, eciu Jr000MU 1Iap ¢ HEHTPOM B 3TOM TOUKHU COAEPKHUT KaK TOUKH, IPUHAJISKAIIHE
durype, Tak ¥ TOYKH, HE IPUHA IekKamue ei. [ paHnuHbIe TOUKH 001aCTH 00pa3yloT TPaHUILY
o0nacTu.

TenoM Ha3biBaeTcsi KOHEUHasi 00JacTh BMECTe ¢ ee rpaHuiei. ['panuiia tena Ha3bIBaeTCA
NMOBEPXHOCTHIO TeJia. Telo Ha3bIBAETCSl MPOCTBIM, €CIM €ro MOKHO pa3OuTh HAa KOHEYHOE
YHCJIO TPEYTOJBHUK UPAMUL.

MHOrorpaHHMKOM Ha3bIBAIOT TEJIO, TOBEPXHOCTh KOTOPOTO COCTOUT M3 KOHEYHOI'O YHCia
MJIOCKUX MHOTOYTOJILBHUKOB (puc.1).

pHC. 1

\'._______.

a) : E]
MHoOTrorpaHHHK Ha3bIBACTCS BBIMYKJIBIM, €CIIH OH PACIIOJI0KEH IO OJHY CTOPOHY IIOCKOCTH
KaX/I0r0 MHOTOYTOJIbHUKA Ha €ro MoBepXHOCTH (puc. 1 a, 0).
OOmiast 4acTh TaKOW TUIOCKOCTH M TIOBEPXHOCTH BBITYKJIOTO MHOTOTpaHHHKAa Ha3bIBACTCS
rpaHblo. ['paHu BBIMYKJIOTO MHOTOTPaHHHKAa — BBINMYKJIbIe MHOIOYroJbHMKH. CTOpPOHBI
rpaHeil Ha3bIBAIOTCSA peOpaMu MHOTOTPAHHUKA, a BEPIIMHBI — BEPIIMHAMMH MHOTOTPAHHUKA.
IIpu3moii  Ha3bIBaeTCs  MHOTOTPAHHUK, KOTOPBIM  COCTOMT W3  JBYX  IUIOCKHX
MHOTOYTOJIbHIKOB, COBMEIIAEMbIX MapajuleIbHBIM  TIEPEHOCOM, M BCEX OTPE3KOB,
COCAMHAIOIIUX COOTBETCTBYIOIIME TOYKM 3TUX MHOIOYTOJBHUKOB. MHOTOYTOJbHUKI
Ha3bIBAIOTCSl OCHOBAHMSIMU TPU3MBI, & OTPE3KH, COCTUHSIOIINE COOTBETCTBYIOIINE BEPIITHHBI
— OOKOBBIMH peOpaMu Mpu3Msl (puc 2.).
Ha pucynke 3 wuzoOpaxkena uerslpexyronapHass mnpusma ABCDA1Bi1CiD:. Ilnockue
MHoroyroiabHukun ABCD u A1B:1C:D; COBMeEIAI0TCA

COOTBETCTBYIOLIUM  IMapauIeIbHBIMIIEPEHOCOM M SBJISIOTCS OCHOBAHUEM MPU3MBI, a
orpe3ku AA1, BB1, CC1u DD; sBisirorcsibokoBbiMu pedpamu npuzMbel. ABCD =A1B1C1D1u
AA1=BB:1=CC1=DD:. bokoBasg mMNOBEpXHOCTb IPU3Mbl COCTOUT U3 MapauIeIOrPaMMOB
ABB:1A1, BCC1B1, ADD1A1u DCCyD;. IlonHasmoBepXHOCTh COCTOUT U3 ocHOBaHUit ABCD
1 A1B1CiD1 n yka3aHHBIX BbIIIE MapajIeIOrpaMMOB. BhICOTON HA3bIBAETCA PACCTOSHHE
MEXIYy MJIOCKOCTAMU €€ OCHOBaHHH. OTpe3oK, KOTOpBIA COENMHSET JBE BEPIIMHBI HE
NpUHAIISKANINEe OJHOM TpaHW, HAa3bIBACTCA JAMArOHAIBI0 TPHU3MEL J{MaroHajJbHBIM
ceyeHHeM TPHU3MBbl Ha3bIBAETCS CEUYCHHUE €€ TUIOCKOCTHIO, MPOXOISIIei depe3Ba OOKOBBIX
pebpa, He MpUHAIIEKAIMX OAHOM rpanu. M300paxenHo# mpusmel mo pucynke 3Bi1K — ee
BeicoTa, D1B — oxna u3 ee muaronaneii. Ceuenne ACC1A1 sBIsIETCA OOHUM H3
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JUArOHAJIBHBIX CEYEHUN ITOU MPU3MBI.

@

pHC.3

[Ipu3ma HazbIBaeTCs MPAMON, ecinu ee OOKOBbIE pedpa MepHeHIUKYISIpHbI OCHOBaHUSIM. B

IIPOTUBHOM CJydae IIPU3Ma Ha3bIBACTCS HAKJIOHHOM.
NPaBHJIBbHOM, €CIIM €€ OCHOBAHUSIMH SBJIIOTCS IPAaBUJIbHBIE MHOTOYTOJIbHUKH.

[IpsmMasgs mnpusma Has3pIBaeTCA

Ecnu ocHoBaHus pU3Mbl — MapajjieIorpaMMbl, TO OHA HAa3bIBACTCS MapaJuiesienumneaoM. Y
napajuiefienumnena Bce TpaHu mapaienorpammbl. Ha puc. 3 u300pakeH HaKIOHHBIN

napajajaCJICrIICa.

FpaHI/I nmapauicicnuicaa, H¢ KMCHOIIUC 06H_[I/IX BCPIIMH, HA3BIBAIOTCA IIPOTHUBOJICKAIIUMMH.

Ha puc. 3 rpanu ABB1 u CDC1D1 nporuBonexarue.
Mo>kHO NIOKa3aTh HEKOTOPbIE CBOMCTBA MapajlIeNeuIIe/1a.
Teopema 1. Y napaienenunea poTHBONOIOKHbIE TPAHU MApaNJIeIbHbI U PaBHBIL.

Teopema 2. Z[I/IaFOHaJ'II/I Hnapajuiejicnuieaa IMnepeceKaroTCsa B OJHOM TOYKE M TOYKOU

NEPECCUCHUA ACIIATCA ITOIaIaM.
Touxka MEpeCCUCHUA JIHaroHaneiu mapajijiejacnuieaa AaBjId€TCda €ro HCHTpOM CUMMCTPHHU.

[IpssMo#i mapajuienenunesn, y KOTOporo OCHOBaHUEM SIBJIIETCS MPSMOYTOJIbHUK, HA3bIBAETCS
NPAMOYI0JbHBIM MapaJjliesenune oM. Y NpsAMOYTrOIbHOTO MapajuIesIeIIUIIENa BCe TPaHU —

HPSIMOYTOJIbHUKH.
[TpsiMoyTOBbHBIIN Mapasuienenumnes1, y KOToporo Bce pedpa paBHbI, Ha3bIBaeTCs KyOOM.

IInpamuga. CBolicTBa napa/jiebHbIX CCYCHUH B MUPaMuie. YCedeHHAas NUpaMuaa.

Teopema. Ecnu nupamuay nepeceds MI0CKOCTBIO, NAPAIIEIbHON OCHOBAHUIO, TO:

1) GokoBble pebpa U BBICOTA PA3JEIAIOTCA HA MPOMOPIHOHAIBHBIE
4acTy;

2) B CEUCHHH MOJYYUTCS MHOTOYTOJIBHUK, TOT0OOHBII OCHOBAaHHIO;

3) TuToLIa M CeYEHHs U OCHOBAHMS OTHOCSTCS KaK KBaJpaThl MX
pacTOsITHUM OT BEPILIUHBI.

Hano: SABC — tpeyronpaas mupamuga. ABC||A1B1C1 — cedenue
nupamuisl, SO LABC.

HH
Ahy = BB, = CC, = '; 2) ABCoA1B:Cy;
AS BS CS HS

Jlokazats: 1)

S SH?
) < Tt
S,., SH

JlokazarenbctBo: 1) ABCIA1B1C1, mostomy A1B1llAB, BCIIB1Cy,
AC||IA1C1 o Teopeme O MapaieTbHBIX IJIOCKOCTSIX, MPECEUYECHHBIX
| AA,| _|BB,| _|CC,| _|BC,|

TpeTbel MI0CKOCThI0. CIe10BaTENbHO,

|AS] |BS| [CS| [BS]
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B KaX(HOﬁ U3 JTHUX HpOHOpHI/Iﬁ HMCIOTCA IIOIIapHO OAWHAKOBBIC OTHOLICHUS, IIO3TOMY
AA, BB, CC, HH,

AS BS CS HS

2) AASBMA;  SBi, ABiSCi ABSC, Crenosatersho, | ABil _[BS T

| AB| |BS|
SC
[BS | = | B.Cy |, OTKyZAa | ABy | = |B.C, |, aHaJIOTHYIHO |BC = ISB - | | ,  TaKAM
|BS| |BC| |AB| |BC| |B,C,| |B,S| |CS]|
AB BC AC
oopaso, |ABL _ 1BC1 _ | AC]

| AlBl | | Blcl | | ClAl |

3) CootBerctBenHble yribl TpeyrodbHUKOB ABC u A1B1Ci KOHIpYIHTHBI, KaK YIJbl C
napajulelbHBIMM W OJUHAKOBO HampaBlieHHbIMU cTopoHamu. I[loatomy AABCoAA;B:C;.

S SH?2

AB,C, 11 11 1 ocn

Teopema nokazana

3adaua. B nupamuse ceueHue, napauieIbHOEe OCHOBAHUIO, JIEJIUT BBICOTY B OTHOLIEHHH 2:3 (
OT BEPILIMHBI K OCHOBaHUI0). HaliTu miomans ceyeHus, 3Has, YTO OHO MEHBIIE TUIOIAIN OCHOBaHUS
Ha 84 cM?,

I[aHOI A1B1C1 || ABC, SOl/OlO = 2/3, SOCH - Sceq =84 CM2.

Haittu: Sceu.
Pemenue.
S S0O?
ceu _ 1 (TeopeMa o CeUeHHUH, MapaieTbHOM OCHOBAHUIO
S S0O?

OCH

5.4. OcHOBHBIE BONIPOCHI TEMBI..

¢ 3akpenieHue NPoOiiIcCHHOro MaTepuaa: 25 MUH
® OTBETHI HA BOIPOCHI 110 HOBOW TEME;

e pelieHUe 3a/1a4;

e paboTa ¢ KapTOUYKaMH 3aJIaHU;

® BBINOJIHEHUE TECTOBBIX 33aJaHUH.
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5.5. MeToanb! 00y4yeHus1 M npenogaBaHus (MaJible TPyNIbl, JMCKYCCHU,CUTYAlIMOHHbIE

3aaa4u, padora B napax, npe3eHTainuu,keic-craau u ap) 30 mux

e (OcHOBHasi:

e JlonmomHUTENbHAS:

5.6. JIutepatypa
OcHoBHas:

1. bazap6ekoBa A. A. YKorapsl MaTemaTnka : OKYyJIbIK / A. A. ba3zapOekoBa, A. b. bazapOekona.
- Anmarsl : OCIIH, 2023. - 368 Oet

2. AxmetoBa A. Y. Marematudeckuii aHanus : ydeOHoe mocobue / A. V. Axmerona, /[. C.
Kaparaesa. - Anmatser : OCIIH, 2023. - 132 ¢

3. AmmpbaeBa H. K. JKoraper maremaTHka KypChIHBIH Herizzmepi : oKy Kypamsl / H. K.
Ammpb6aesa. - Anmartsl : OCIIN, 2023. - 304 Ger.

4. Oo6inkaceiMoBa A., JXymarynoBa 3. AnreOpa xoHe aHaim3 Oacrtamanapbl. OKYIBIK.
NznarensctBo "Mekren" 2019 11-chiabim.

5. AosuikacumoBa A.E., IloieiHOekoB K. JI.. «Anre6pa u Hayana aHanuza. Y4yeOHuk s 10
KJ1acca O0IIeCTBEHHO-TYMAaHUTAPHOTO HAIpaBJICHUs 0011e00pa30oBaTeNbHbIX IIKOJ. AJIMATHI:
Mekren, 2017.

6. AosuikacumoBa A.E., IlloisiHOekoB K.JI.. «AnreOpa m Havana aHanu3a. Y4eOHuMK mius 11
KJlacca O0IIeCTBEHHO-TYMAaHUTAPHOTO HAIPaBJICHUs 0011e00pa30BaTeNbHBIX MIKOJI. AJMATHI:
Mexremn, 2017.

7. A6pikaceiMoBa A., XKXymarynoBa 3. Anrebpa v Hauana aHaiuza.YueOHUK..-W3marenbcTBo
"Mexkten" 2019 (pycc) 10- knacc

8. Kopuesckuii B., XXymarymoBa 3. AnreOpa sxoHe aHanm3 Oactamaiapbl. Ecenrep >KWHAFBL-
WznarensctBo "Mekren" 2019 (xa3) 10-chiHbII.

9. CmupnoB B.A., TysxoB E.A T'eomerpust. Oxynsik M3natensctBo "Mekren" 2018 10-ChIHBI.

JlomosHuTeNbHASA

1. I.II. Proctiomosa, C.T.ProctiomoBa Tpenaxep mo maremaTtuke st moarotoBku k EHT.
Anmater:2018.

2. PaxumxanoBsa, C. K. Teopust BepoaTHOCTeH 1 MaTreMaTudeckasi ctatuctuka [Tekcer] : yueOHo-
metonudeckoe ocobue / C. K. Paxumxkanosa, J[. C. Kaparaesa. - Anmartsl : OCIIU, 2023. —
188c.

3. A.lllLAnumos, FO.M.Konsarun. AnreOpa u Hayana maremartuyeckoro ananms3a 10-11 ki
VYuebnuk. M. Ipocemanue, 2018.

4. A.C.Artanacess, B.®.byty3os 11,b Kanonnes. ['eomerpus (6a30B0it mporiiHbIN yPOBEHB ).
M.IIpocemenue, 2018

5.7. Konurpoab (Bompocsl, TecTbl,3a1a4u U T4.) 10 Mmun
. Uto Takoe MHOrorpannuk? Ha kakue rpynmsl AeisTCS MHOTOIpaHHUKH?
. Kakne =~ MHoOrorpaHHukyM Ha3bIBalOTCS NpPaBWIbHBIMH? CKOJIBKO BHJOB IPABHIBHBIX
MHOT'OT'PaHHHUKOB ObIBaeT?
. Kakue MHOrOyrosnbHUKH 00pa3yroT MOBEPXHOCTh PU3MBbI?
. UTo oTHOCHUTCS K 3rieMeHTaM npu3Mbl? Kakue BUabI TpU3MbI ObIBatOT?
. Uto Ha3bpIBaeTCs BHICOTOM MPU3MBI? UTO Takoe ceuyeHUue Mpu3Mbl?

N -

. Uto takoe napamienenunen? Ky6?

. Uro Takoe nupaumaa? Mx Bumapl.a)
OIICHUBAHHE YUaIHXCS

0) 3a/1aHKE HA IOM

~No otk w
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5.1. Tema: Tena BpameHus
¢ KosimuecTBO yueOHbIX yacoB: 135 Mun
¢ Buj 3ansaTust (THN yPOKa): KOMOMHUPOBAHHBIM.
5.2. Ileanb 3aHATHA:.
- o0pa3oBaTeJIbHAs: 1aTh ONpEeNICHUE KPYTIIbIM TeJIaM U MOKa3aTh UX CEUCHHUS.
- BOCIIMTATeJIbHAsI: BbIPA0aThIBATh Y YYAIIUXCSl TaKHE KauecTBa, KaK aKKypaTHOCTh MyMEHHE
JOOWBATHCS OMPEACIICHHBIX PE3YIbTaTOB COOCTBEHHBIM TPYIOM.
- pa3BUBaIOIIAs: BbIPAOATHIBATH Y YUAIUXCSI IPOCTPAHCTBEHHOE MBIILIICHUE.
e Opranu3anuoHHblii MomMeHT: 10 MuH
a) opranusanus paboueir 00CTAaHOBKHU Ha 3aHITHIIO)
orpezeNieHue 1eel 1 3a/1a4 3aHATHS
e AKTya/IM3alusi ONIOPHBIX 3HAHMII M0 npoiiieHHoi Teme: 20 MuH
a) TPOBEPUTH YPOBEHb 0a30BBIX 3HAHUU CTYACHTOB.3. 3aa4u 00yYeHUsI.
¢ O0bsicHeHne HOBO# Tembl: 40 MuUH
TeJsioM BpaleHusl B IPOCTEHUIIIUM CITydae Ha3bIBACTCA TAKOE TEJI0, KOTOPOE TIOCKOCTSIMH,
MePIEHIUKYISIPHBIMUA HEKOTOPOH MPSIMOH (OCH BpAIICHHUS ), IEPECEKAETCS 10 KPyraM € [IEHTPaMHU
Ha 9ToM mpsMoi. LlunuHAp, KOHYC, IIap SIBISIIOTCS MPUMEPaMU Tell
BpaIICHUSI.
Huannapom (TouHee KPYrOBBHIM LMIUHAPOM) HA3bIBACTCS TEIO,
KOTOPO€ COCTOUT M3 JBYX KPYroB, HE JIGKAIIUX HA OJHOW TUIOCKOCTU U
COBMEIIAEMbIX  MapajulelIbHbIM  I[EPEHOCOM, M  BCEX  OTPE3KOB,

COCIMHSIONUX COOTBETCTBYIOIIME TOYKM OTHX KPYrOB — OCHOBAHUS
umvHApoB.  Kpyrm  HasbiBaroTcs @ OTpPE3KM  COEAMHSIIOIINE
COOTBETCTBYIOIIME TOYKH OKPYXKHOCTEH KpYyroB, - OO0pa3yloomUMu

uuauaapa. Ha pucynke 1 nzobpaxken numsaap. Kpyru ¢ nearpamu O u O1
SBIIAIOTCS €10 ocHOBaHUAMHU, AA1 1 BB1 — ero o6pasytomiue.

Paguycom nununapa Ha3bIBaeTCsl paAuyc €ro OCHOBaHHMA. BricoToit
LMIMH]Ipa Ha3bIBAETCS PACCTOSIHUE MEX Y IMIIOCKOCTSIMU OCHOBAaHUH.

Ocpro nuIMHIpa Ha3bIBa€TCsA NpsAMas, MPOXOoIdlias 4yepe3 LEHTpel OCHOBaHMU. OHa
napajuiensHa oopasyromum. Ha pucynxke 1.
OcHoBaHMsI LIWIMH/PA — PaBHbIE KPYTH, JIeXKAallUe B MapaulelbHbIX IIockocTsaX: AA1BB1 n
|AA1 |=BBul.

|AO|=|OB| - paguycs! nunuaapa, KK1— BeicoTa (paccrosinue Mexay ocHoBanusmu), 001 —
OChb LMJIMHJIpA.

[{unuHap HA3BIBAETCS MPAMbBIM, €CIU €r0 00pa3yrolue NeprneHANKYISIPHBI IIOCKOCTIM
OCHOBaHUH. Eciay npsMOyroiapHUK BpaliaTh OKOJIO €r0 CTOPOHBI, TO MOJIYYaeTCsl TEJIO BPAIICHHUS
— IPAMOU YUTUHOP .

AA1B1B — npsmoyronsHukuk, Ha puc. 2, AB — xopzna ocHoBaHusa. CeueHue IWINHIPA
IJIOCKOCTBIO, MPOXOASILEN Yepe3 OCh LIWINHPA, Ha3bIBaeTcsa oceBbIM ceueHneM. Ha puc. 3 AB —
IaMeTp ocHOBaHUS HInMHApa. CedeHne Ha puc.2. Ha3bIBACTCS 0Ce8blM CEUEHUEM IIMIIMHIpA.

Teopema 1. IInnockocTs, napaiienbHas MIOCKOCTH OCHOBaHMS LIWINHJPA, IEPECEKAET €T0
OOKOBYIO TIOBEPXHOCTh TI0 OKPYKHOCTH, pPaBHOI OKpPY>KHOCTH OCHOBaHUS (puc. 4).
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Konycom (TouHee, KpyroBbIM KOHYCOM) Ha3bIBaeTcs TeJO, KOTOPOE COCTOMT M3 Kpyra —
OCHOBaHUsL KOHYCA, TOUKH, HE JIEXKAILEH B IJIOCKOCTU 3TOr0 Kpyra, — BEPIINHBI KOHYCa U BCEX
OTPE3KOB, COCAMHAIOIMX GepUiUHy KOHYyca ¢ TOYKaMU OCHOBaHUS. OTpe3KH COEAMHSIOLINE
BEPILIMHY KOHYCa C TOYKaMH OKPY)KHOCTH OCHOBAHMs, Ha3bIBAIOTCS 00pa3yloOIUMH KOHYCA.
[ToBepxHOCTH KOHYCA COCTOUT U3 OCHOBAaHUS U OOKOBOW MMOBEPXHOCTH.

|

Ay

pHC.D. puc.6. puc.7. puC.8.
Ha pucynke 5 n3o0paxeH KpyroBoil KOHyc. S — BepIIMHA KOHYCa, KPYT ¢ IIECHTPOM B TOUYKE
O — ocHoBaHue koHyca, SA u SB — oOpasyromue konyca, SO - 0Cb KpyroBOTr0 KOHYca.
Bvicomoti konyca Ha3pIBaeTCs MEPIICHINKYJISP, OMYIIEHHBIN U3 €ro BEPIIMHBI Ha IJIOCKOCTh
OCHOBaHHMA. Y TNPSMOro KOHyca OOHOBaHHME BBICOTHI COBNAJAET C LIEHTPOM OCHOBaHUSA. Y
IPSIMOTO KOHYCA OCHOBAaHUE BBICOTHI COBIA/IAET C IIETPOM OCHOBaHUs. OChIO PSMOTO KOHYCa
Ha3bIBAETCs MpsiMast, CoJiepKalliasi ero BhICOTY.
CedeHne KOHYyca TNIOCKOCTHIO TIPOXO/IAIIEH Yepe3 ero 0Ch, Ha3bIBACTCSI OCBEBIM CEUCHHEM.
Konyc HasbIBaercs mnpsamwbiv, €CU TpsiMasi, COSAMHAIONIAs BEPIIMHY KOHyca C LEHTPOM
OCHOBAHMS, MEPIECHANKYIISIPHA TUIOCKOCTH OcHOBaHus. AASB (puc. 6) — cedeHus: KoHyca —
paBHOOepeHHbIE TpeyroinbHUKH, AA1S1B1 — oceBoe ceuenne konyca (puc. 7).
Teopema 2. ITinockocTs, napasuienbHas IIOCKOCTH OCHOBAHHUS KOHYCa, ITEPeceKaeT KOHYC I10
KPYTY, @ 00KOBYIO TIOBEPXHOCTh — 110 OKPY>KHOCTH C IIEHTPOM Ha OCH Ha OCH KoHyca (puc. 8).
[TnockocTh, MapajienbHasi OCHOBAHUIO KOHYCa M IepeceKarolasi KOHyC, OTCEKaeT OT HEro
MEHBIINH KOHYC. OCTaBIIAsICS YacTh HAa3bIBACTCS yceueHHbiM Konycom (puc. 8).
Hlapom wna3bpIBaeTCsl TENO, KOTOPOE COCTOMT M3 BCEX TOYEK
MPOCTPAHCTBA, HAXOAIINXCS HA PACCTOSTHUN HE OOJIBIIIEM JTaHHOTOOT
JTAHHOU TOYKH.
Orta TOYKa Ha3bIBaeTCd yeHmpom 1iapa, a JAaHHOE PAaCCTOSHHE
0 paouycom miapa.
I'panuna mapa Ha3bIBa€TCAd WAPOBOL NOBEPXHOCMbIO, WIH
cgepoii. JIr0O0ON OTPE30K, COSAMHSIIONIMIA ILIEHTP MIapa ¢ TOYKOM




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KasakcTaH MeavuuHa akageMusicol» AK AO «HOxHo-KaszaxcTaHcKas MeQUUMHCKAS akaneMus»
Kadenpa o01ieo6pa3zoBaTeabHbIX IUCIUIUINH 044-73/11-142
MeTtoandeckre peKOMEHIAIHN Crp. 110 u3 112

IapOBOM TOBEPXHOCTH, TAKXKE Ha3bIBaeTCs paoduycom. OTPe30K, COCHAUHSIIOUIMN JBE TOUYKHU
LIapOBOM TOBEPXHOCTH M MPOXOJASIIMN 4Yepe3 LEHTp Ilapa, Ha3bIBACTCs OuUaMempanbHO
NPOMUBONOIOJNCHBIM CedeHueM uapa.

Ilap — Teno BpalieHusl, OH I0JIy4aeTCs IPU BPaILlEHNH [TOJIyKpYyra BOKPYT €ro TUaMeTpa KakK OCH.
(puc. 1)

Teopema 1. Besikoe ceyenue mapa miocKocTblo €cTbh Kpyr. LleHTp
3TOr0 Kpyra e€CTb OCHOBAaHHUE MEPHEHIUKYJISpa, OMYLIEHHOIO U3
LIEHTpa 11apa Ha CEKYIIYIO IJIOCKOCTb.

JokasarenbctBo. IlycTh o — cekymas miockocte U O — LIEHTP
mapa (puc. 2). OnycTuMm NEpHeHIuKYJIsp U3 LEHTpa IIapa Ha
IUIOCKOCTh 00 U 00O3HAYMM OCHOBAHHE ATOTO TEPHEHIUKYISpa
yepe3 O'.

ITIycts X — mpou3BojibHAs TOYKa IIapa, MpUHAJIekKalas

wiockoctu o. [To Teopeme IMudaropa OX 2 = 002%+0'X?. T.xk. OX He Oosblile paaryca mapa, To

2 2 1
O'X +YR° =00’ , T.€. JIF0Oas TOYKa CEUCHHUs IIapa IJIOCKOCTBIO 0L HAXOJIUTCS OT O' Ha
< TOYKHU

R2 12
pPacCTOsIHUHU, HC 6OHBI_H€VI\/ -00 , CJICO0OBATCIIbHO, OHAa

IPHHAIEKHUT KPYTy ¢ IieHTpoM O' 1 pagmycow R’ — 00 . Puc.3

Teopema goka3aHa.

[TnockocTs, mpoxondias yepe3 IEHTP IIapa, Ha3bIBAETCS

ouamempanvbHou niockocmoio. CeueHune mapa 11aMeTpabHOM

IUIOCKOCTBIO Ha3bIBaeTCsl Honbwum kpyeom (puc. 3), cedeHue

chepsl — OONLULOU OKPYIHCHOCTBIO.

Teopema 2. KacaTenbHas MIOCKOCTh UMEET C IIAPOM TOJIBKO OJIHY

O0I11yI0 TOUKY — TOUKY KacaHHsl.

JokazatenbeTBo. [lycTh 0 — IIOCKOCTH, KacaTenbHas K mapy, u A —

Touka KacaHus (puc. 4). Bo3bMeM MNpPOHM3BONBHYIO TOUYKY X

IJIOCKOCTH o, OTINYHYI0 OT A. T.k. OA — nepnenaukyssp, a Ox —

HakiioHHasg, To Ox > OA=R. CruemoBaTeilbHO, TOYKa X HE

MPUHAITICKUT IIapy.

Teopema gokasaHa.

[Ipsimast B kacaTenbHOM TIIOCKOCTH IIIapa, MPOXOAAIIAs Yepe3 TOYKY KacaHUs, Ha3bIBaeTCs

KacamenbHOU K wapy B 3TOU TOUKE.

5.4. OcHOBHbIE BONPOCHI TEMBI..

e 3akpenJieHue MPOiiIeCHHOr0 MaTepuaaa: 25 MUH

® OTBETHI Ha BOMPOCHI IO HOBOM TEME;

® peElLICHME 33/adY;

e paboTa c KapTOYKaMH 3aJaHU;

® BBHITIOJIHCHHE TECTOBBIX 3aJIaHUM.

5.5. Mertoabl 00yueHusi U npenoaaBaHus (MaJjible TPyNIbl, JTMCKYCCHU,CUTYAlIMOHHbIE
3aJa4u, padora B mapax, npe3eHranuu,keic-craau u ap) 30 mun

e OcHoBHas:

e JlonomHUTENBHAS

5.6. JlutepaTypa

OcHoBHas:

1. bazap6ekxoBa A. A. XKorapsl MaTematnka : OKyJIbIK / A. A. ba3zapOekosa, A. b. bazapOekona.
- Anmmvarter : OCIIH, 2023. - 368 OeT
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2. AxmetoBa A. Y. Marematuueckuii aHanus : ydeOHoe mocobue / A. V. Axmerona, /[. C.
Kaparaesa. - Anmarsl : OCIIH, 2023. - 132 ¢

3. Aump6aeBa H. K. JKorapel maremartMka KypChIHBIH Herizaepi : oky kypauel / H. K.
Ammp6aesa. - Anmarsl : OCIIH, 2023. - 304 Ger.

4. Oo6inkaceimoBa A., JXXymarynoBa 3. AnreOpa xoHe aHaim3 Oacrtamanapbl. OKYIBIK.
N3narensctBo "Mekren" 2019 11-chiHbIII.

5. AosuikacumoBa A.E., [loisiHOekoB K. JI.. «AnreOpa u Hadayia aHanuza. Y4yeOHuk maisa 10
KJIacca OOIIECTBEHHO-TYMaHUTAPHOTO HaIpaBJICHHUS 00Ie00pa30BaTeIbHBIX IITKOJI. AJIMATHI:
Mekren, 2017.

6. AosuikacumoBa A.E., IloisiHOekoB K.JI.. «AnreOpa m Havana aHanu3a. Y4eOHuMK mius 11
KJlacca O0IIeCTBEHHO-TYMAaHUTAPHOTO HAIpaBJICHUs 0011e00pa30oBaTeNbHbIX IIKOJ. AJIMATHI:
Mexkrer, 2017.

7. AbpuikaceiMoBa A., XXymarymoBa 3. Anrebpa um Havana aHainu3a.YuyeOHUK..-M31aTenbcTBO
"Mexkten" 2019 (pycc) 10- knacc

8. Kopuesckuii B., XXymarymoBa 3. AnreOpa sxoHe aHanm3 Oactamainapbl. Ecenrep >KWHAFBL.-
W3narensctBo "Mekren" 2019 (xa3) 10-cbibim.

9. CmuphoB B.A., TysxoB E.A T'eomerpusi. Oxynsik M3natensctBo "Mekren" 2018 10-chIHBII.

JlomosHuTeNbHAS

1. .I1. ProctromoBa, C.T.ProctromoBa TpeHakep mo maremarwke i moarotopku k EHT.
Anmarter:2018.

2. PaxumxanoBa, C. K. Teopust BepoaTHOCTeH 1 MaTeMaTH4ecKasi cTaTucTuka [ TekcT] : ydeOHo-
metonudeckoe nmocodue / C. K. Paxumxanosa, J[. C. KaparaeBa. - Anmartsl : OCIIU, 2023. —
188c.

3. A.lllLAnumos, FO.M.Konsarun. AnreOpa u Hayana maremaruyeckoro ananm3a 10-11 ki
VYyeOnuk. M. Ilpocemanue, 2018.

4. A.C.Artanacesn, B.®.byty3os 11,b Kanonnes. ['eomerpus (6a30B0it mpouiiHbIN yPOBEHB ).

5. M.Ilpocgemienue, 2018

5.7. KonTpoas (Bonpocsl, TecTbl,3a1a4u U TA.) 10 Mun

1. Yro Ha3bIBAIOT TEJIOM BpaleHus?

2. Yo takoe nmiuHAp? Kakoi MUIMHAP HA3BIBAIOT MPSMBIM?

3. Uro takoe konyc? YTo Takoe yceueHHbIH KOHYC?

4. Yo Takoe map? YTo Ha3bIBaeTCs TMAMETPATbHOMN TUIOCKOCThIO?a)
OLICHMBAHME yJalIuXcs

0) 3a/1aHMe HA TOM

3ansaTue Ne 36

5.1. Tema: I[lnomanp MOBEpXHOCTH TeJa

¢ KostuuecTBo yueOHbIX YyacoB: 135 Mmun

¢ Buja 3ansaTus (THN yPOKa): KOMOMHHUPOBAHHBIM.

5.2. Heab 3aHATHSA:.

- oOpa3oBaTe/ibHasI: BBIBECTU (DOPMYIIBI TUIOIMIAEH TOBEPXHOCTH MPU3MBI, TUPAMUJIBI,
YCEUEHHOW MUPaMU/IbI.

- BOCIIUTATE/IbHAS. BHIPA0ATHIBATh y YYAIIUXCS HABBIKU JIOTHYECKOTO, a0CTPAKTHOTO
MBIILUICHHUS.

- pa3BUBAIOIIAN: HAYYUTHCS PEIIaTh 3a7aud MyTeM MPUMEHEHUS MOJNyUYEHHBIX 3HAHHUU IO
NAHHOU TEME.

e Opranu3zanuoHHbiii MoMeHT: 10 Mun
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a) opra"u3anus padoueld 00CTAaHOBKHM Ha 3aHATHIO)

ONpEAEIICHUE LEJIEH U 3a7a4 3aHATUs

e AKTyaJau3anusi ONOPHBIX 3HAHMI 10 npoiiieHHoi teme: 20 MUH

a) IPOBEPUTH YPOBEHb 0A30BBIX 3HAHUH CTYICHTOB

5.3. 3agaum o0yueHus.

e OObsicHeHHe HOBOI TeMbl: 40 MUH

Inowaowvo nosepxnocmu MHOTOTPAaHHHUKA HA3bIBACTCS CyMMa HIoujaoeti BCEX ero rpaHei.
Inowaowvio 60k0801 nosepxHocmu TMPU3MbI HA3BIBACTCS cyMMma niowjadell BceX ee OOKOBBIX
rpaHeil. [loBepXHOCTP TPU3MBI YAcTO HA3BIBAIOT €€ IOJHOM TMOBEpXHOCThIO. [lmomans
MOBEPXHOCTU TMPU3MBI paBHA CyMMeE ILUIOMIaZeil OOKOBOM MOBEPXHOCTU MPU3MBI U JIBYX €€
OCHOBaHUM.

Teopema 1. [lnomaar OGOKOBON MOBEPXHOCTH MPU3MBI paBHA MPOU3BEIACHHUIO IMEPUMETPa
MEePIEHANKYIIIPHOTO CEYEHUs Ha JNTMHY OOKOBOTO pedpa mpu3Msl, T.€. S=p-1, rae P — nepumerp
HEePICHAMKYIISIPHOTO cedyeHus, a | — mmHa 60okoBoro pedpa.

JoxaszarensctBo. Ilycts A!BYC! — mepmemmukynsproe ceuenmenpusmbl, a Si, Sz, Sz —
wiomaau OokoBeix rpaneid ABA1Bi1, BCCiBy,

CAA;Cs. Tak xak A'BLLBB;, To BB1— BeICcOTa napamienorpamma ABB1A1.Ero mmomans S
=A!B1.BB =A!B'l. Tomywaem S =B!CI, S =AlCLI.

CnenosarenbHo, S=S1+S,+S3=(A!B+BIC+AICY)-I1=p.I.

Cneocmeue. Tlnomans S OGOKOBOIM MOBEPXHOCTH MPSIMOUN MPU3MBIPABHA MPOU3BEACHUIO
IepuMeTpa p OCHOBaHMS Ha BbicOTy H mpu3Mmel, T.e.

S=pH. B cny4ae npsmoi mpu3Mbl NEPIECHANKYISIPHBIME CEUCHHUSIMU SIBIITIOTCSI €€ OCHOBAHUS,
ajMHa O0KOBOTO pedpa SBJISIETCS BBICOTOM MpHU3MBl, T.€. p=P, I=H

3adaua: Kaxnoe pedpo HAKJIOHHOW TPEYTOIBHOW MPU3MBI PABHO a, OJTHO U3 OOKOBBIX pedep
COCTABJISET CO CMEXHBIMH CTOpPOHaMH ocHoBaHMs yriael B 60°. HaiiTw miomaas MOBEpPXHOCTH
IIPU3MBEI.
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[IpoBeneM MIIOCKOCTh Y€pe3 BEpUIMHY B mepneHauKysisipHO B

pebpy AA1. ITycts D — Touka nepecedeHus 3Toii ImI0CKOCTH ¢ pedpom
AAi1. ABDC — nepneHauKylIsipHOE cedeHHE Mpu3Mbl. Haiinem ero
nepumerp: P=BD+DC+BC=2BD+BC. Tak kak BC=a, Ay

3
yron DAB pasen 60° u BD=AB-sin60°= ga, TO P=  .a+a.

5

. -
bokoBoe peOpo mpHU3MBI PaBHO a, MOATOMY IUIOMIAJ L OOKOBOM ,
-

noBepxHoctu S=P-1=( NG) -a+a)-a. OcHOBaHKE IPU3MBI — IIPABHIIbHBIE ﬁ‘ﬁ -~ )
TPEYTOJILHUKU CO CTOPOHOM a, TOITOMY CyMMa HX IUIOIIACH paBHA a

3
£- az. Haxonum IO MOBEPXHOCTHU MIPU3MBI:

2

. (3 2
Q=S+£-a :|£+1}-a . o
2 L2 J - P

Inomaab 00K0BOM MOBEPXHOCTH IUJIUH/APA.

Boumem B uminuHAp TpaBWiIBHYIO N-yrojibHyro npusmy. lliomans
O0KOBOI TOBEpXHOCTH ATON mpu3Mbl Sn=PnH, rae Pn— nepumemp ocnosanus
npusmel, H — ee sbicoma.

[Ipn HeorpaHnuueHHOM YyBenW4YeHHH N mepuMmeTp Pn HeorpanudeHHo
npubmmkaercs Kk JguuHe C  — OKPY)KHOCTH OCHOBaHUS LUJIUHApA. | [/
CnenoBatenbHO, MIIOLAAb OOKOBONH MOBEPXHOCTH MPHU3Mbl HEOTPAHUYEHHO
npubmnkaercs k CH. Ilosromy Benmnumna CH mnpuHHMMaercs 3a MJIOMIAAb
OOKOBOI MOBEPXHOCTH LIUJIUH/IPA.

Takum o6pazom, TUIOIIaas OOKOBOW MOBEPXHOCTH IMJIMHIpPA BBIYHCISAETCS MO (opMmyle:
S =CH =2nRH, tne R — paouyc yununopa, a H — ero vicoma.

I[Inomanb 60K0BOIT MOBEPXHOCTH KOHYCA.

Brumem B koHyC NpaBUIIbHYI0 n-yronpHyto nupamunay. [lnomans ee

OOKOBOH MOBEPXHOCTH paBHA Sn=_ P11 | rne P, — mepumeTp OcHOBaHUS

2 nn
nupamupl, In —ee anogpema.

[Ipu HeorpaHMYEHHOM YBEIMYEHHM N nepuMerp Pn HeorpaHuyeHHO
npubnmxaercs k anmuHe C — OKpY)KHOCTH OCHOBaHUsI KOHYca, a anodema k
uiiHe obpasytomieil. CoOTBETCTBEHHO, OOKOBasi MOBEPXHOCTh MUPAMHMJIbI
HeorpannueHHo npubmmkaercs k C(1/2). B cBsa3u ¢ atum Benmuumnna C(1/2)
MIPUHUMAETCS 3a TUIOIIAb OOKOBOM TOBEPXHOCTH KOHYCA.

Takum oOpa3zoMm, TUIOmAAs OOKOBOWM  TOBEPXHOCTH  KOHYyCa
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1
BeIUMCIsieTcs o opmyne:S = CH
2= nRl,rne R — paouyc ocnosanus
Konyca, a | — onuna oGpasyroIe.

AHAaJOTUYHO, /IS BRIYUCIICHUS OOKOBOI MOBEPXHOCTH YCEUCHHOTO KOHYyca ¢ paauycamu Ri
u R2 1 obpasyromeii | monydaercs popmyna: S =m (Ry + R2)l.
Iliomwaas cepbi.

OnuiieM OKoJI0 cepbl BHITYKIIbII MHOTOTPaHHUK C MAJIBIMU T'PaHSIMHU.

ITycte S° - miom@aas MOBEPXHOCTH MHOTOTPaHHHUKA, T.C. CyMMa
momanaed ero rpadeil. Haiimem npuOnmkeHHOE 3HAYEHWE ILIOMIAIN
MOBEPXHOCTH MHOTOIPAaHHUKA, MpeAroaras, 4YTO JHUHEWHBIE pa3Mepbl
rpaHel, T.e. paCCTOSIHHE MEXIY JIFOOBIMU JIBYMSI TOYKAMH JFOOOW TpaHw,
MEHBIIIE T .

OO0BbeM MHOTOTpaHHHMKA paBeH CyMMe OOBEMOB MHUPaMHI, UMEIOIINX
CBOMMH OCHOBAHMSIMHM IPAaHU MHOTOTPAaHHUKA, & BEPIIMHON — LIEHTP CQephl.
Tak kak BCe NMUpaMHIbl UMEIOT OAHY M Ty € BBICOTY, PaBHYIO pamuycy chepsl, To 00beM

muororpanauka: V = —S'R. OObeM MHOrorpaHHuka Ooiblie 00beMa IIapa, OrpaHHYCHHOIO
3

cdepoii, HO MeHblIe 00beMa IIapa C TEM K€ LIEHTPOM U ¢ paguycoM R+m. Takum oOpasom,

_TER3 < _S'R <_T (R + E)s, OTCroaa: 4TCR2 <S' < 4n (R + E)2(1+ _) Hﬂo]_[_[a);[], MMOBEPXHOCTHU

3 3 3 R
OIMMMCAHHOT'O MHOTI'OI'paHHUKA IIPpU HECOTPAHWUYCHHOM YMCHBIIICHUU PAa3MEPOB €TI0 rpaHeI71, T.C. IIpU

HEOTPaHWYECHHOM YMEHbIIeHUH &£, cTpeMutcs K 4nR?. TloaroMy BenmuunHa 4mR? mpuHUMaeTCs 3a

wiomanb chepsl ¢ pamuycom R wu Bbuucisiercs mo ¢dopmyne S = 4nR’*.  AHaJIOTHYHO
OTIpeNIeNIIeTCs TUIOMAAb Cc(hEepUYecKOord YacTH TOBEPXHOCTH MIAPOBOTO CEKTOpa, T.€. TUIONIA/Ib
chepudecKoro CerMeHTa, JjIsl Hee moxydaeTcs popmyna

5.4. OcHOBHBIE BONIPOCHI TEMBl..

e 3akpenJieHue NPOiiICHHOr0 MaTepuaa: 25 MUH

® OTBETHI HA BOIIPOCHI 10 HOBOH TEME;

® pelleHHe 3a/1ay;

¢ paboTa c KapTOUKaMH1 3aJJaHU;

® BEITIOJTHEHUE TECTOBBIX 3a/IaHUH.

5.5. Mertoabl 00y4eHus: U MpenoiaBaHus (MaJible TPyNIbl, JTUCKYCCHU,CUTYAllHOHHbIE
3aaa4u, padora B mapax, npe3seHranuu,keic-craau u ap) 30 mun
e OcHOBHas:
e JlonoiHUTEILHAS
5.6. JIutepaTypa
OcHoBHas:
1. bazap6ekoBa A. A. YKorapsl MaTematrka : OKyJIbIK / A. A. bazap6ekosa, A. b. bazapoekona.
- Anmmvarter : OCIIH, 2023. - 368 OeT
2. AxmetoBa A. Y. Maremarndeckuii ananu3 : ydeOHoe mocodue / A. Y. Axmerosa, J[. C.
Kaparaesa. - Anmartsl : 9CIIN, 2023. - 132 ¢
3. Ammp6aeBa H. K. JKorapel maTemaTuka KypChIHBIH Herizmepi : oky kypaisl / H. K.
Ammp6aesa. - Anmatsl : OCIIH, 2023. - 304 Ger.
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4. O6inkaceimoBa A., JXXymarynoBa 3. AnreOpa xoHe aHanm3 Oacrtamanapbl. OKYIBIK.
NzparensctBo "Mekren" 2019 11-chiabim.

5. AosuikacumoBa A.E., [loisinOekoB K. JI.. «AnreOpa u Havyayia aHanuza. YdyeOHuk misa 10
KJlacca O0IEeCTBEHHO-TYMAaHUTAPHOTO HaIpaBieHUs 0011eo0pa3oBaTebHbIX HIKOJI. AJIMATHI:
Mekren, 2017.

6. A6buikacumoBa A.E., IloitsiaOexkoB K.JI.. «AnreOpa u Havana aHanu3a. YueOHuk mus 11
KJIacca OO0IIEeCTBEHHO-TYMAHUTAPHOTO HAIPABJICHUS 001Ie00pa30oBaTeNbHBIX IITKOJ. AJIMATHI:
Mexkrern, 2017.

7. AbpuikaceiMoBa A., XXymarynoBa 3. AnreOpa u Havana aHainu3a.YdyeOHUK..-M31aTenbcTBO
"Mexkten" 2019 (pycc) 10- knacc

8. Kopuesckuii B., XXymarymoa 3. AnreOpa >koHe aHanu3 Oactamainapbl. Ecenrep >KHHAFBL.-
N3narensctBo "Mekren" 2019 (ka3) 10-ChIHBIIL.

9. CmupnoB B.A., TysxkoB E.A T'eomerpus. Oxynsik M3natenscto "Mekren" 2018 10-chiHbIm.

JlonmosHuTeNbHAS

1. NL.I1. ProctiomoBa, C.T.ProctiomoBa Tpenaxkep mo maremaruke s noaroroBku k EHT.
Anmatsbi:2018.

2. PaxumkanoBa, C. K. Teopus BeposiTHOCTEH 1 MaTemaTrueckas craTuctuka [Tekcr] : yueOHo-
meroandeckoe nocooue / C. K. Paxumkanosa, JI. C. Kaparaesa. - Anmarsl : OCIIN, 2023. —
188c.

3. A.ll,Ammmo, KO.M.Komsirne. AnreOpa W Havaima MareMatudeckoro aHammsa 10-11 ki
VYyeOnuk. M. Ilpocemanue, 2018.

4. A.C.Atanacesn, B.®.byry3os I[,b Kanonies. ['eomerpust (6a30B0i1 mpoduiIHbIi ypOBEHB ).
M.IIpocsemenue, 2018

5.7. Kourpoab (Bompocsl, TecTbl,3aga4un U TA1.) 10 Mmun
1. Yto Ha3bIBaeTCs IUIONIAbI0 TOBEPXHOCTH MHOTOTPAaHHUKA?
2. Yemy paBHa momniaib 00KOBOH TTOBEPXHOCTH MTPH3MBI?

dopmyiia BIYUCICHHUS TUIOMIAN YEThIPEXyroJdbHUKA?
dopmyiia BEIYUCICHUS TUTOIIAINA TPATICIIHN?

. ®opMyIia BBIYMCICHHS TUIOIIAIN TPEXYroJIbHUKA?

a) OILICHUBAHUE YJaluXcst

0) 3a/1aHKE HA IOM

ok w

3ansaTue Ne 37
5.1. Tema: O6bem Tena.
e KoaunuecTBo yueOHbIX yacoB: 135 Mmun
e Bua 3ansaTus (TUII yPpOKa): KOMOMHUPOBAHHBIH.
5.2. llean 3aHATHSL:.
o0pa3oBaTejbHas: aTh MOHSATHE 00bEMa Tela.
- BOCNHTATEJbHAs1. BbIpabaThiBaTh Yy Yy4yallUXCid MPOCTPAHCTBEHHOE MpEACTaBICHHE,
YMEHUE JIOTUYECKU MBICIIUTD.
- Pa3BHBAKIIAS: HAYYNUTHCS PELIATh 3aJa4M IyTeM NPUMEHEHUs MOJYyYEHHBIX 3HAaHWUW MO
IAHHOU TeMeE.
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e Opranu3anuoHHblii MmomeHnT: 10 Mmun

a) opranu3zanus pabodeil 00CTAaHOBKHM Ha 3aHATHIO) ompeaeneHue meei u 3a1a4 3aHsTH

e AKTyaJm3anusi ONOPHBIX 3HAHUI 10 NpoiiieHHoi Teme: 20 MUH

a) IPOBEPUTH YPOBEHb 0A30BBIX 3HAHUH CTYICHTOB

5.3.  3apaum o0yueHus.

¢ O0bsicHeHne HOBOM Tembl: 40 MuUH

Kaxxnomy MHOTOrpaHHUKY D TpedyeTcs MOCTaBUTh B COOTBETCTBHUE ONPEACIICHHYIOTIONOKUTETHHYIO
BEJIMUYMHY V, HAa3bIBAEMYI0 00bEMOM, TaK, YTOOBI BBHIIOJIHSUIUCH CIEAYIOIINE CBONCTRA!

® CIIMHUIICH M3MEpeHHsI 00BEMOB SBJISETCS 00BEM KyOa, JIIMHA KOTOPOTO NPHHSITA 32 CAUHUILY
U3MEpEHUS JITNH;

® KOHI'PYHTHBIC MHOTOTPAaHHUKH UMEIOT PaBHEIC 00EMBI,

e ¢cCIi MHOTOTPAHHHK SIBISCTCS OOBEIMHEHHWEM HECKOJIBKHX MHOTOTPAHHUKOB, JIOOBIC 11Ba W3
KOTOPBIX HE HMEIOT OOIIMX BHYTPEHHHUX TOYEK, TO 00BbEM JIaHHOTO MHOTOTPAHHHMKA PaBEH CyMMeE
00BEMOB BCEX TAaKUX MHOTOTPAHHUKOB.

Teopema 1. O0beM NPSIMOYTOJBHOTO MapaIjICJICUIIEa PABEH MPOU3BEACHUIO TPEX €ro
usmepenuii. (V=abc)

JlokasarenbeTBO MPOBECTH O PUCYHKY 57 yueOHOro mocoowust (iut.ocHoBHas [1]).

Teopema 2. O6beM TIPSIMON TIPU3MBI PABCH MPOJIU3BEICHUIO TUIOIIAIA OCHOBAHUS HABBICOTY
MPU3MBL.

D, Hano: ABCA1B1C1 — npsmas mpuzma.
Ay B [lokazarb: V=S,,5:- H
JloKa3aTeILCTBO:
N, G M Jns noxazarensctBa nposeaeM CD — Beicotry AABC.
3:(» [Mpssmoyroapank ABMN |BM|=|CD| u napamnenenwumnen
-0 ABMNA:1BiMiN;:. Tpamu ACCi:A1 u BCCB: wu
b IUIOCKOCTh, Tpoxofsmas uepe3 pedbpo CCi u BbICOTY

A % ~B ocHoBaHus CD, pa30uBaeT Ha YeThIpE NPSMbIE TPEYT OJIbHbIE
~~~~~~~~~~~ IIPU3MBI, CPENH KOTOPHIX UMEIOTCS JIBE MApBI
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KoHTpY?HTHBIX npusM. ACDA1CiD:  u ACNA1CiN:i — konrpysatusie: BCD o B1CiD; o
BCMB:C1M:.

Cormacno  cBoiictBam 2 w3 00beM  JaHHOH  TPEYroJbHOH  MPU3MEI

1
Vi=_S on H =Sus -H. Tlo pucyaky 61 mokaszath, uto V=QH , rme Q — miomans

OCHOBaHMA JAHHOU Ipu3Mbl, H — BbICOTA.

Teopema 3. OO0beM HaKJIOHHOW MPU3MBI PABEH MPOM3BEACHUIO IUIOLIAIM MEpIEeH -
KYJISIPHOTO ceueHus: Ha 00KoBoe pedpo.

Jloka3arenbcTBO TEOPEMBI NMPOBECTH (OOBACHUTH) HA MOJENSAX MHOIOIPaHHUKA, BBINOJIHUB
yepTexk 66 u 65 u3 yueonuka [1]. JlokasarenbCcTBO 3amucaTh B TETPAId BKPATIE MO TUKTOBKY.

H
V =S-1=Qcose - =QH .
COSQ

Teopema 4. OObeM mnHpaMuIbl pPABEH OJHOW TpPETH
MPOM3BEACHNUS IO OCHOBAHUS HA BBICOTY.

h JlaHo: S — oAb OCHOBAHMSI MUPaMKIbI, h — BeIcOTa
JloKka3arth: 1
V=_S-h
3

Hoxa3zarenbctBo: [1nomanas ceyeHns: nupaMuibl IIIOCKOCTHIO,
napajuleJIbHOM OCHOBAHMIO, - KBaJpaTHas (DYHKIUS PACCTOSIHUS
IJIOCKOCTH CEYEHHs] OT BEpUIMHBI, HﬁBTOMy K MUpaMHIE

npuMeHuma popmyna CuMIcoHa: V = E(SH +4s. +Sg) (1)

2
S (h/2)° _ E, OTKYyJa

C
S h? 4

SH=S, Sp=0; mo cBoiicTBY mapajIeIbHBIX CEUEHUIH MUPAMHUIBL: -

1
S.=-S. [ToxcraBuB 11 3Ha4eHus B Gpopmyny (1), momyunm:
4

h S h 1
V=_(S+4-_+0=_-25=_SH.
6 4 6 3

h
Teopema 5. O0beM yceueHHOH MUpaMusl paBeH: V. = E(S + Sl + 1/ssl) :

3adaua 1. JlnaroHaym TpaHEH NPAMOYTOJIBHOTO Mapayiesienuneaa paBHel 7, 8 m 9 cwm.
Haiigure o6vem nmapannenenumnesa.

D, Hano: AA1 — mpsMoyroyibHbIN mapauienenumnen. |[AiB|=7
=] N oM, |C1B|=8 cm, |A1C1[=9¢cm.
i Haiitu: V= |AB|-|CB|-[BB|.
Ay AL / Pemenne. Ilycts |[AB|=a, |BC|=b, |BBiJ=c. Torma 1) wu3
N\ npsiMoyrosibHOro TpeyroibHuka AAi1B mo Tteopeme Iludaropa
b 7 / 8 umeeM: 49=a’+c?, a?=49-c?,
5 AN / Amanornuno: 2) ABCiC  64=c?+b? ¢2=64-b2,
\\ / N 3) AA1C1By 81=a’+b* a’=81-b’.
\ b CocraBum ypasHeHue: 49-c>=81-b?; 49-(64-b%)=81-b?;
L " 49-64+b’+b%-81=0;  20b%=96; b?=48; a’=81-48=33; *=64-
A A A 48=16.

4) BpuuciuMm oobemM rapajJenenuIena:
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V =+/33-48-16 =+/3-11-16 -3-16 = 3.16+/11 = 484/11
Ortser: V :48\/ﬁ oM’

3adaua 2. CTOpOHBI OCHOBaHHS MPSMOYTOJIBHOTO Tapajijiesie-uIena paBHel 6 U 8 cM, a
oMb JMAroHaIbHOTO cedenus 180 cm? BrlumcionTe mOmAanh MOTHOH MOBEPXHOCTH
napajuleJenunesa.

Hano: ABCDD:CiB1A:1 — mnpsMOyroibHBIN TapajuieenuIe];

D:I;IV / //// Ny |AB|=§IZ§I4;IL(?§I|]:S cm, S(AD:1C1 B)= 180 cm?.

Pemtenue. Snon=2Spcp + 2Sams 4 t 2Ses g c-

1) ITImomans ceuenus AD1BC; paBua 180 cM?, MO3TOMY
/// X 180=|C1B||AB|=8-|C1B|;  |CiB|=22,5.
2) Paccmotpum ACC1B — npsimoyrosbHbIif, 10 Teopeme [Tuda-

A ropa umeem: |CC,| =,/C,B2-CB? = /506,25 - 36 =21,7 (cm).

¢ 28,50 =2-8:6=96 (CMZ)
6
8 2S pgg,p, = 2°8-21,7 =347,2 (cm?)
A B 2Sgpcc- = 2-6-21,7 = 260,4 (cv?)

Snon=96+347,2+260,4=703,6 (cm?).
OtBeT: Suon=703,6 cM>.
3aoaua 3. Tlnomanb OCEBOTO CEYCHHS PABHOCTOPOHHETO HWIMHIpPA paBHA S. Beramciure
00BEM LIUITUH/IPA.

Jlano: ABA1B1 — paBHOCTOPOHHH IIMIUHIP. S ABAIBI=S. As

Boruncmuts: V=nR? | =1 ‘AO2 ‘ |AA|

Pemrenne: Tak Kak LHMIMHAP pPaBHOCTOPOHHUM, TO OCEBOE CEUYEHUE
ABA1B1 — xBazmpar, miomaap KOTOPOro S, 3HAYUT €ro CTOPOHA paBHA \/E ,

paaunyc nuauHApa OyaeT paBeH Js 2. A

S
CnenoBatenbHO 00beM paBeH: V=n _- /g =

S\/S_n (evd).
4
3adaua 4. IIpsMOYTOJBHBIN TPEYTOJIBHUK C KATETOM a UIPUIIEKALTIM
YTJIOM BpallleHHsl oL BpallaeTcst BOKpYr runoreHy3bl. Haiimure oo0beM Tesno
BpaIeHHsI.
Jano: ASBS; — npsimoyronbhbiii. Z/BSSi1=a, |[SB|=a. &
Haiitu: V — o0bem Tena BpamieHus.
Pemienue: 1) Tak xak ASBO — mpsmoyronbhbiii, To |OB|=asina;
|SO|=acosa.

2) Paccmorpum ASS1B — mpsMoyronbHbIN (110 YCIIOBHIO), 3HAYHT
|S1B|=atgo.. I3 AOBS; naitnem |0S1]|=|S1B[?*-|OBJ? mo teopeme IMudaropa.

) i 2 2 i 2
) sinfo . sin*a —cos?a -sin* o
|OSl|=\/a2tg2(x—azsm2a = aZ( —smzoc) =a\| > =
kCOSZOL ) cos- o

(cm ).
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Ecnu Teno mpocroe, T.e. nonyckaeT pa3OueHrne Ha KOHEYHOE YHCIIO TPEYTOJIbHBIX MUPAMU,
TO €ro 00bEM paBeH CyMMe 00bEMOB 3TUX IHpamMuI. J{J1s IPOU3BOIBLHOTO TeIa 00BEM OIIPEIeNIeTCS
CJIETYIOIUM 00pa3oM.

Hannoe Teno mmeer o0beM V, €CiaHM CYIIECTBYIOT COJEpIKaIlUe ero
MIPOCTHIE TeJla U COJIepIKAIINecs B HEM MPOCThIE Tejla ¢ 00beMaMu, CKOJIb YTOIHO
MaJio oTauy4aromuecs ot V.

[IpumenuM 5TO ompeleleHHe K HaxOXICHHIO o0beMa LUIMHApA C
panunycoM ocHoBaHus R u BeicoTO# H.

ITycte P — MHOTOYronpHUK, coiepaumii xpyr, P! — MHOTOYroJbHUK,
conepxkammiics B kpyre. [loctpoum nBe npsiMble NpU3MBI C OCHOBaHUAMU P u
P! u BBICOTOIT H, paBHOIi BbICOTE IMIUHIPA.

[Tpusma P comepxkut nmnuHAp, a Pl coaepkuTcs B muiuHApe. T.k. pu
HEOIPAaHUYEHHOM  YBEJIMYEHMM N — I[UIOIAJAM  OCHOBAaHUM  NIpU3M
HEOTPAHMYCHHO TIPUOJIMIKAIOTCS K TUIOMIATM OCHOBAaHWS I[HMJIWHApPA S, TO HX OO0BEMBI
HeorpannueHHo mnpubnmxkatrorcss kK SH. CorjmacHo omnpeneneHu0o 00beM  IMIIMHIpA:
V = SH=nRH .

Wrak, 00beM HUINHAPA paBeH MPOU3BEICHUIO TIOMIAH OCHOBAHUS HA BBICOTY.

[ToctpouM aBa MHOrOYroJIbHUKa B IUIOCKOCTH OCHOBaHMS KOHYCAa: MHOTOYTOJBbHHUK P,
coziepKaliuii OCHOBaHHME KOHYca M MHOTOYTONBHMK P!, comepiammiics B OCHOBaHMM KOHYyca.
[octpoum nBe mupamuasl ¢ ocHoBaHuamu P u P! u Bepmmmoii B Bepmmue kxonyca. Ilepsas
MUpaMUJA COJIEPKUT KOHYC, @ BTOPasi MUPAMH/Ia COACPIKUTCSA B KOHYCE.

CyIEecTBYIOT TaKie MHOTOYTOIbHUKH P 1 PL, momanu KoTopsIx mpu
HEOIPAaHUYEHHOM YBEJIIMYEHUH YUCIA UX CTOPOH N HEOTPAHUYEHHO
MPUOJIMKAIOTCS K TUIOMIAAN KPyra B OCHOBaHUM KoHyca. [[s Takux
MHOTOYTOJIbHUKOB 00BEMbI TOCTPOSHHBIX MUPAMU HEOTPAHHUEHHO

npubIMKarTes K — St , e S — mmomanp ocHoBaHUs KOHYyca, a H —
3

ero BeicoTa. COrIacCHO ONpPENENIEHUIO OTCI0/1A CIELYEeT, YTO 00beM
1 1
— — 2
KoHyca: V = —SH = ETER H .
3

nH
OGbeM ycedeHHOro Konyca paser: V = (R°+R R +R?).

1 2 1 2
3

4
O61bem mapa pasen: V = —TR’ H 00BEM IIaPOBOTO CETMEHTA:
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H 2
V =nH?*(R - _), 06beM maposoro cekropa: V = _mR*H .

3 3

4
Teopema 1. O6bem mapa paauyca R Beramcisercs no popmyne: V = ERRE) ().

HoxazarenbctBo: [lap aBnsercs TesoM Bpaienus. OH

y MoJjydaercs: BpauieHuem BoKpyr ocu OX KpUBOJUHEHHOM

4 Tparneunu, COOTBETCTBYIOMIEH QYHKINHN Yy = 4/ R? — x? ,

X€ [-R, R]. cienoBarensHo, o ¢popmyiie (1) momyaum:
3 4
y = R —x2 V :TCT(RZ—XZ)dX ZTC(sz—Xs)R ZZR(R—R_\:_TERS
R 3 R \ 3) 3
A} I :
-R 0 R

5.4.

Teopema 2. O6beM MIapOBOTO CIIOS, PAINYCHI
OCHOBaHUiI KOTOPOrO PaBHbI I1 ¥ I2, a BbicOTa paBHa H,

BIUHCIsIeTCs 0 popmyie: V = ntH (3r’ +3r° + H?) (3).

OcHOBHBIE BOIIPOCHI TEMBL..

e 3akpenieHne NMPoiiIECHHOro MaTepuaia: 25 MuH
® OTBCTHI HA BOIIPOCHI 11O HOBOU TEME,

® peleHne 3a/1a4;

® paboTa ¢ KapTOUYKaMH 3a/IaHH;

® BBITIOJTHEHUEC TCCTOBBIX SaHaHHﬁ.

5.5.

MeToabl Oﬁy‘leHI/lﬂ U npenoaaBaHust (Ma.]'ll)le rpymnnbli, IMCKYCCUHU,CUTYyallHOHHBIC

3ajauu, padoTa B mapax, npeseHrannu,keic-craam u ap) 30 mun
e (OcHOBHas:
e JlonmomHUTENbHAS:

5.6. JlutepaTypa
OcHoBHas:

1.

bazapbexosa A. A. XKorapsl MaTemaTuka : oKynbIK / A. A. bazap6ekosa, A. b. bazapOekona.
- Anmmartel : OCIIH, 2023. - 368 OeT

. AxmeroBa A. Y. Marematnueckuil aHanu3 : yuyeOHoe mocobue / A. Y. Axmerona, []. C.

KaparaeBa. - Anmarsel : OCIIH, 2023. - 132 ¢

. Ammmp6aeBa H. K. JKorapel mMaremaTHka KypChIHBIH Herizzuepi : oKy Kypaisl / H. K.

Ammp6aesa. - Anmarsl : OCIIH, 2023. - 304 Ger.

. O6inkaceiMoBa  A., JKymarynoBa 3. AnreOpa >xoHe aHanu3 Oacramanapbl. OKYJBIK.

ManarensctBo "Mekren" 2019 11-cuIgbl.

. AopuikacumoBa ALE., IlloitpinOexkoB K.JI.. «Anrebpa m Havana aHanm3a. YdeOHuk miust 10

KJIacca 0O0IEeCTBEHHO-TYMaHUTAPHOTO HAaNpaBJICHHUS 00e00pa30BaTEeIbHBIX IIKOJI. AJIMATHI:
Mekremn, 2017.

. AobuikacumoBa AL.E., IlloitsinOexkoB K.JI.. «Anrebpa w Havana aHanm3a. YueOHuk mius 11

KJ1acca OO0IIEeCTBEHHO-TYMAaHUTAPHOTO HAIPaBJICHUS 00IIe00pa3oBaTeIbHbBIX IITKOJI. AJIMATHI:
Mexkremn, 2017.
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7. AopuikaceiMoBa A., XXymarynoBa 3. Anrebpa u Hauyana aHaiausa.YdyeOHHK..-M3m1aTenbcTBo
"Mexkten" 2019 (pycc) 10- knacc

8. Kopuesckuii B., KXymarynoBa 3. Anrebpa xoHe ananu3 Oacramanapbl. Ecentep >KWHaFbI.-
W3narensctBo "Mekren" 2019 (xa3) 10-cbinbim.

9. CmuphoB B.A., TysxoB E.A T'eomerpusi. Oxynsik M3natensctBo "Mekren" 2018 10-chIHBIM.

JlonmosHuTeIbHAS

1. .I1. ProctiomoBa, C.T.ProctiomoBa Tpenaxep nmo marematuke i noarotrosku k EHT.
Anmater:2018.

2. PaxumxanoBa, C. K. Teopust BepoaTHOCTeH 1 MareMaTH4ecKasi craTucTuka [ Tekct] : yueOHo-
Meroanueckoe mocodue / C. K. Paxumkanosa, J[. C. Kaparaesa. - Anmater : OCIIH, 2023. —
188c.

3. A.Ill,Amumos, FO.M.Komsirua. Anrebpa u Hadajga maTemaTudeckoro anammsa 10-11 ki
VYueonuk. M. IIpocemanue, 2018.

4. A.C.ArtanacesH, B.®.byry3os 1I,b Kagonnes. 'eomerpust (6a30B0i mpoduiIHbIi YpOBEHB).

5. M.IIpocBemenue, 2018

5.7. KoHTpoab (Bonmpockl, TecThl,3a1auu 1 TA1.) 10 Mun

1. Yro takoe 06bem? Exunuiisl uamepenus oobema.

2. ®opmyna IS BRIYUCICHUS 00beMa MUPaMUJIBL.

3. @opmyna it BIYHCIEeHUsI 00bemMa KoHyca. Dopmyiia ist BEIMUCICHHS 00beMa Iapa.

a) OLICHUBAHHUE Y4alUXCs

0) 3a/1aHKE HA IOM

3ansaTue Ne 38

5.1. Tema: Komb6unaropuka u 6mHom HetoToHa

¢ KostnuecTBO yueOHbIX YyacoB: 135 mun

¢ Bua 3ansaTus (TN ypoka): KOMOMHUPOBAHHBIN.

5.2. Ileab 3aHATHSL:.

- o0pa3oBaTe/ibHAA: O3HAKOMHUTb YYalIUXCA C DSJIEMEHTaMH TEOpUU BEPOSTHOCTUHU
MaTeMaTU4eCKO CTaTUCTUKH.

- BOCIIMTATEJbHAsI: BbIPA0ATHIBATh Yy YYAIMXCsSl TAKME KauyecTBa, KaK aKKypaTHOCTh MyMEHUE
NOOMBATHCS OTIPEINIEHHBIX PE3yIbTaATOB COOCTBEHHBIM TPYIOM.

- pa3BUBaIOIIAsI: HAYYUTHCS peliaTh 3a7aud MyTeM MPUMEHEHUS MOJIyYeHHBIX 3HAHUU IO
IAHHOU TeMe

e OpraHu3anuoHHbIi MoMeHT: 10 MuH

a) opranm3anus padoueir 00CTaHOBKH Ha 3aHATHI0) onpeieNieHne 1eei 1 3a1a9 3aHsATHS

e AKTya/Iu3alus ONIOPHBIX 3HAHMII N0 npoiiieHHoi Teme: 20 MuH

a) IPOBEPUTh YPOBEHb Oa30BBIX 3HAHUH CTYJACHTOB

5.3. 3anauu odyuenmusi.

¢ O0bsicHeHne HOBOI Tembl: 40 MUH

Teopust BEpOSITHOCTEW HM3y4aeT 3aKOHOMEPHOCTH MACCOBBIX SBJICHHMH, HOCSAIIUX CIIy4alHbIN
XapaxTep.

OCHOBHBIMU TOHSITUSIMH TE€OPUHU BEPOSITHOCTEH SBIAIOTCS HCIBITAHUE, COOBITUS U BEPOSITHOCTh
COOBITHIA.

HcnpiTanneM Ha3bIBaeTCS OCYIIECTBIEHHE HEKOTOPOTO OIPENEIeHHOr0 KOMILIEKCAa YCIOBHIA,
KOTOPBII MOXET OBITh BOCIIPOM3BEJCH CKOJIb YTOJHO OOJIbIIOE YMCiIO pa3. VcnblTaHHe MOKET
MPUBECTU WUJIM HE MPUBECTH K HEKOTOPOMY HMCXOJy, pe3ysbTaTy. Pe3ynbTar, ucXo/ UCIbITaHus
Ha3bIBaeTcs coObITHeM. CoObITHE 0003HAYAIOT OONBIIUMH OYKBaMU JIATHHCKOTO aidasura: A, B,
C.

CoOpbITus AeTSATCA HA TPU TPYIIIBL: T0CTOBEPHBIE, HEBO3MOXKHBIE, CITydaiHbIE.

CoObITHE Ha3bIBAETCS TOCTOBEPHBIM, €CIIM OHO MPOUCXOAUT HEM3OEKHO B pe3ybTaTe KaXKIoro
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UCIBITAHUS.

Hanpumep, ynorpebieHue IeKapcTBEHHOTO BEMIECTBA, Y KOTOPOTO CPOK TOXHOCTH HE UCTEK, ECTh
nocroBepHoe coObiThe. CoOBbITHE HAa3bIBAETCS HEBO3MOXKHBIM, €CJIM B Pe3yJbTaTe KaXAO0ro
WCIIBITAaHUSI OHO BOBCE HE MOXET MPOU30UTH.

Hanpumep, B 6€3110JHOM MECTe HE MOKET CYLIECTBOBATH OOJIBHUIIA.

CoOpITHE HA3BIBACTCS CIIYyYailHBIM, €CJIM TPHU BBINOJTHEHUU Psijia WM3BECTHBIX YCIOBUU 3TO
coObITHE JIMOO TIPOU30UIET JTMO0 HE TTPOU30MUIET.

Hanpumep, ynorpebnenue JiekapCTBEHHOTO BEIECTBA, Y KOTOPOIO CPOK TOJTHOCTH HUCTEK, €CTh
cinydaitHoe coObiTe. Teopus BEpOATHOCTEH MCCIENYeT 3TH ciaydaiiHble coObiTus. Ciy4yaliHbie
COOBITHS JCNATCS HAa TaKWe TPYNIBL: COBMECTHBIC, HECOBMECTHBIC, pPaBHOBEPOSTHEIC,
€IMHCTBEHHO BeposATHBIE. Eciu B pe3ynbTaTe HCIIBITAHUS MOSBICHUE OJJHOTO COOBITUS HE MEIIIaeT
MOSIBJICHUIO JIPYTUX COOBITUH, TO TAKKE COOBITUS HA3bIBAIOTCS COBMECTHBIMHU.

Ecnu B pe3ynpTaTe UCHBITAHUS TMOSBICHHE OJHOTO COOBITHUS HMCKIIOYAET IMOSBICHHE APYTUX
COOBITHIA, TO TAaKUE COOBITUS HA3BIBAIOTCS HECOBMECHIHbIMU.

Ecnu coOpiTue, monyuuBleecss B pe3yNbTaTe HCIBITAHUS, SIBISIETCS JIOCTOBEPHBIM, TO 3TO
COOBITHE HA3BIBACTCS €OUHCHIBEHHO GEPOANIHBIM.

Ecmmu B PE3YIbTATC UCIIbITAHUA MTOABJICHUE HCCKOJIBKUX CO6I)ITHI71 HMCIOT OAMHAKOBBIC BEPOATHOCTH, TO TAKUC
COOBITHSI HA3BIBAIOTCS PAGHOBEPOANHBIMU.

Knaccuueckoir eeposmnocmoto P(A) coObiTus A Ha3bIBaeTCsl OTHOIICHHE 4YUCIa M
AJIEMEHTAPHBIX COOBITHI, OJArONMpUATCTBYIOIIMX COOBITHUIO A, K 4YHCIy N BceX
3JIEMEHTAPHBIX

m
COOBITHI, P(A)= .
T.C. n

W3 kimaccu4eckoro onpeneneHus BEpOsITHOCTH CIEAYIOT €€ CBOMCTBA!
1.BeposiTHOCTE AOCTOBEPHOTO COOBITUS paBHa enuHune: P(A) =1.
2. BeposTHOCTH HEBO3MOKHOTO COOBITHS paBHa HY:Ti0: P(A)=0.
3. BeposTHOCTB 11000T0 COOBITHS A yIOBIETBOPSIET ABOWHOMY HepaBeHCTBY: 0 < P(a) < 1.
OtHocurenbHas yactoTa. CTaTUCTUYECKOE ONPEAEIIEHUE BEPOATHOCTH.
UtoObl naTh ompenereHue OTHOCHUTENBHOW YacTOTe€ pPaccMOTpUM Takow mpumep. Hac
UHTEpeCyeT ONpeiiesieHHOe COOBbITHE A M3 N HUCIBITaHUM, NMPOBEJCHHBIX B OJHHUX U TeX
xKe

Clia
YCIIOBUSX. Ecou »T0 coObiTHE A OCYyIIECCTBHIJIOCE M pas, TO qu

MOSIBIICHUSI COOBITHSA A K 00OIIEMY YMCITy IPOBEICHHBIX UCIIBITAHUI HA3bIBACTCS OMHOCUMENbHOU
yacmomoit coobITus A.

Utak, cmamucmuueckoii 6eposammuocmpio cOObITHS A B JaHHOM HCIBITAHUU, HA3bIBAETCS
gucio P(A), 0koJ0 KOTOPOTO TPYNIUPYIOTCS 3HAYCHHSI OTHOCUTEIHFHOM YaCTOTHI TIPH OOBIIIHNX

n.

Hanpumep, B XVIII Beke ¢panmysckum yueHbiM bropdoHoM Obul mpojenaH Takoil OMbIT.

ITpu Gpocanun monetsl 4040 pa3, «rep6H Bbimasn 2048 pas, T.e. 4acTOTa MOSBICHUA

«repbay

2048
coctaBuna__ ~0,5.

4040
ITpumep Nel. 13 100 BbICTpenoB B MUILIEHb MOMajio /6 BbicTpenoB. HaliTu OTHOCUTETbHYIO

4acTOTY MOMNaJaHus B MHIIEHb. 31ech m=76, N=100, cnenoBatensro W ( =0,76 .

A) = -

OO Fr OO
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[Tpumep No2. M3 100 tepmomeTpoB 4 okazaauch HENPHUTOAHBIMH. HaliTH OTHOCHUTEIBHYIO

YacTOTY MOSBJICHUS! HEMPUTOJHBIX TEPMOMETPOB.

HecMoTps Ha BHelIHee CXOACTBO, KJIIACCUYECKOE U CTATUCTUUYECKOE OIMpPEICNICHUs] BEPOSATHOCTH

pasnuuHsl 1o cymecTBy. Kimaccuueckoe onpeenieHue Ciy>KUT Ui TEOPETUUIECKOTO BHIYUCIICHUS

BEPOSTHOCTH COOBITHS IO 3a/JIaHHBIM YCIIOBUSIM OIBITA W HE TpeOyeT, YTOOBl HCIBITAaHUS

MPOBOAMWINCH B JCHCTBUTENBHOCTH. A  CTAaTUCTUYECKOE OMNpENElIeHHE CIYXHUT IS

AKCIIEPUMEHTAILHOTO OIPEICICHHS] OTHOCUTEIBLHOM YacTOThI COOBITHS (TIPEaroiaraercsi, 4ro

UCIBITaHUs ObUIH MPOBEACHBI (PAKTUYECKH). T. €. BEPOSATHOCTD BBIUMCIISIETCS [0 OIBITA, a YacTOTa

I10CJIE OIIBITA.

5.4. OcHoOBHBIE BONIPOCHI TEMBI..

e  3akpensieHue NPoiiIEeCHHOro MaTepuana: 25 MUH

®  OTBETHI Ha BOIIPOCHI [0 HOBOH TeMe;

®  pelleHue 33/1ay;

e  paboTa ¢ KapTOYKaMU 3aJaHUil;

®  BBHINOJHEHHUE TECTOBBIX 3a/IaHUH.

5.5. Mertoabl 00y4eHus: U MpenoiaBaHus (MaJible TPyNIbl, JTUCKYCCHU,CUTYallMOHHbIE

3aja4u, padoTa B mapax, npeseHranuu,keic-craam u ap) 30 mun

e (OcHOBHas:

e JlomonmHUTENbHAS:

5.6. JlutepaTypa

OcHoBHas:

1. bazap6exoBa A. A. XKorapsl MaTematuka : OKyJIbIK / A. A. bazapOekosa, A. b. bazapOekona.
- Anmarel : OCIIH, 2023. - 368 Oet

2. AxmetoBa A. Y. Marematuveckuii aHaim3 : ydeOHoe mocobue / A. V. Axmerona, /[. C.
Kapartaesa. - Anmarsl : OCIIH, 2023. - 132 ¢

3. Ammp6aeBa H. K. JKorapel maremartmka KypChIHBIH Herizaepi : oky kypaiel / H. K.
Ammpb6aesa. - Anmartsl : OCIIN, 2023. - 304 Ger.

4. o6inkaceimoBa A., KymarymoBa 3. Anrebpa »xoHe aHanu3 Oactamanapbl. OKYJBIK.
NznarensctBo "Mekren" 2019 11-chiabim.

5. AosuikacumoBa A.E., IloiteinOekoB K. JI.. «Anrebpa u Havana aHanuza. YdyeOnwk misa 10
KJlacca O0IeCTBEeHHO-TYMAaHUTAPHOTO HAIpPaBJICHUs 0011e00pa30oBaTeNbHbBIX IIKOJ. AJIMATHI:
Mexkremn, 2017.

6. A6sumkacumoBa A.E., llloiieiHOekoB K./I.. «AnreOpa u Hadana aHanm3a. Y4ueOHuk mist 11
KJlacca O0IIEeCTBEHHO-TYMAHUTAPHOTO HAIPaBJICHUs 0011e00pa30oBaTeNbHbBIX IIKOJ. AJIMATHI:
Mexkrern, 2017.

7. AbbuikaceiMoBa A., XXymarynoBa 3. Anrebpa u Havaja aHanu3a.YdeOHHK..-M31aTenbcTBO
"Mexkten" 2019 (pycc) 10- knacc

8. Kopuesckuii B., XXymarymoa 3. AnreOpa sxoHe aHanu3 Oactamainapbl. Ecenrep KHHAFBI.-
NznarensctBo "Mekren" 2019 (xa3) 10-chiHbII.

9. CmupnoB B.A., TysxoB E.A T'eomerpus. Oxynsik M3natensctBo "Mekren" 2018 10-ChIHBII.

JomoHuTebHAaA:

1. L.IT. ProctromoBa, C.T.ProctiomoBa TpeHakep mo maremarwke s moarotoBku k EHT.
Anmater:2018.

2. PaxumxanoBa, C. K. Teopust BeposTtHocTell 1 MaTemaTudeckas cratuctuka [Teker] : yueGHO-
metonudeckoe nocobue / C. K. Paxumxkanosa, J[. C. Kaparaesa. - Anmarsl : OCIIU, 2023. —
188c.

3. A.lllLAnumos, FO.M.Konsarun. AnreOpa u Havanma maremarudyeckoro ananms3a 10-11 ki
VYuebuuk. M. [Ipocemanue, 2018.
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4. A.C.Artanacess, B.®.byty3oB 11,b Kanonnes. 'eomerpus (6a30B0it npoduiIHBIN YPOBEHB ).

5. M.IIpocBemienue, 2018

5.7. Kourpoab (Bompocsl, TecTbl,3a1auu U TA1.) 10 Mmun

1. Yro Takoe MaTemMaTH4eCcKasi CTaTUCTUKA?
2. UYro Takoe BEIOPOYHBIN METO?

3. Yro Takoe Kiaccu4ecKkasi BEpOsITHOCTh?
a) OLICHUBAHHUE Y4alLUXCSI

0) 3a/1aHKE HA IOM

Ne2 PyOexHbIii KOHTPOJIb

1. Haitaure npou3BoaHYy0 (DYHKIUU.
1. y=3sinx;

. y= 1.5 —C0s4x;

. y=2 sin%x;

. y=ctg3x-tg3x;

5. y=6 cos x -1.2x;

WO

6. y=-SIN2X-C0S2X;

2. Haiigure skcTpeMyM GYHKITUH:
1. y (x)= 2x3-x%-4x+5
2.y (x)= 10-12x-x?
3.y (x)= -3x%+13x-12
4.y (x)= 4-8x-5x?
5.y ()= 4x3-9x%-12x+6

3. Berunciure:
2 2

1

-1

2

|
._jl

7. y=C0s X?;
8. y=sin x?;
9. y=sin X +x?;
10. y= 1- cos4x;

11.y=5 sin“(ixz _1)

16

12.y= x?+2 cos X

(2x - 3)dx 4. [(1-2x-x")dx

(x3 - 3x)dx 5. j (x2 —6x+ 9)dx




ONTUSTIK-QAZAGSTAN ol SOUTH KAZAKHSTAN

MEDISINA [SKMA| MEDICAL
AKADEMIASY als, ACADEMY
«OHTYCTiK KasakcTaH MeavuuHa akageMusicol» AK AO «HOxHo-KaszaxcTaHcKas MeQUUMHCKAS akaneMus»
Kadenpa o01ieo6pa3zoBaTeabHbIX IUCIUIUINH 044-73/11-142
MeTtoandecKug peKPMepaaum Crp. 125 n3 112
3anarue Ne 39

5.1. Tema: Teopust BepossTHOCTH. CII0KEHHE U YMHOKCHHE BEPOSTHOCTEH.
¢ KosimuecTBO yueOHbIX yacoB: 135 Mun
¢ Buj 3ansaTust (THN yPOKa): KOMOMHHUPOBAHHBIM.
5.2. llean 3aHATHS:.
- o0pa3oBaTe/IbHAs: HAYYUTh YYAIIUXCS BRIUYUCIATH BEPOSITHOCTU CIYYalHBIX COOBITHI
HCIIOJIb3Ysl TEOPEMBI CIIOKEHUS U YMHAKEHUS BEPOSITHOCTEM.
- BOCIIUTATe/IbHAS. BbIpAa0aThIBaTh y yUYalIUXCs TaKWe KayecTBa, KaK aKKypaTHOCTb U
yMEHHE JOOUBATHCS ONPEACICHHBIX PE3yIbTaTOB COOCTBEHHBIM TPYIOM.
- Pa3BMBaIOLIASA: HAYYUTHCS pellaTh 3a7aud MyTeM NPUMEHEHUS MOJIyYEHHBIX 3HAHUU 110
JNaHHOH TeMe.
e Opranu3anuoHHblii MomMeHnT: 10 MuH
a) opra"u3anus paboueld 00CTAaHOBKHM Ha 3aHSATHIO)
onpeieNIeHUe Ueleil U 3a1a4 3aHsATUs
e AKTya/In3alusi ONIOPHBIX 3HAHMII M0 npoiiieHHoi Teme: 20 MuH
a) MPOBEPUTH YPOBEHb 0A30BBIX 3HAHUMN CTY/ICHTOB
5.3. 3agaum o0y4eHus.
¢ O0bsicHeHne HOBOI Tembl: 40 MUH
TeopeMma cy10:xeHUSI BEPOSITHOCTEH HECOBMECTHUMBIX COOBITHH.
Onpejienenye: BEPOATHOCTh HACTYIUICHHSI OJIHOTO U3 JBYX HECOBMECTHMBIX COOBITHI paBHa
CyMMe BeposiTHOCTel 3Tux coObituii: P(A+B) =P(A) + P(B).
CrnencrBue: BEpOSATHOCTb HACTYIUIEHUS OJHOIO M3 HECKOJIBKMX IONApHO HECOBMECTUMBIX
COOBITHI paBHa CyMME .  BEpOSTHOCTEU ITUX COOBITHI:
P(A1+A2+...+An)=P(A1)+P(A2)+...+P(An).
[Tpumep Ne3. IlpousBoacTBo BbimyckaeT B cpenHeM 21% TtoBapoB Beicuiero copra u 70%
TOBapoOB IepBoro copra. HaliTu BEpOATHOCTH TOTO, UTO HAYTaJ B3sThIN ToBap OyaeT ToBapoM [
COpTa, JINOO BBICLIETO COpTAa.
Pemenne: Ilycte A — ToBap BeIcmiero copta, a B — ToBap I copra. COOTBETCTBEHHO HX
BepostHocTH: P(A)=0,21 u P(B)=0,7. CoObiTsti A u B HecoBMeCTUMBI, T.K. TPU OIHOM
UCOBITAaHUM 00a  CcOOBITUS  HE  MOTYT  MOSIBUThCA  OJHOBpeMeHHo.  Iloatomy
P(A+B)=P(A)+P(B)=0,21+0,7=0,91. Utak, P(A+B)=0,91.
[Tpumep Ne4. JIns npousBoAcTBeHHOM NpakTUKH 171 30 cTyaeHToB BblaenaeHo B LlIsivkenTe 15
mect, B Kycranae — 8 mect, B Akto6e — 7 mect. HaliTu BEpOSITHOCTH TOTO, YTO 2 CTYJCHTa
MOMAayT B OJIUH TOPO/I.
Pemenune: BeiOpate 2 crtymentoB u3z 30 moxHO  C -

2
MmetogoMm, T.e.Nn=C*° . U3 15 % "

CTY/IEHTOB BBIOpaTh 2 MOYKHO METOJOM M = C’; u3 8 CTyJAEHTOB BBIOPATH 2 MOKHO METOIOM
1 15

m =C?, u u3 7 — meromom m = C?. Ilycth coObiTHe A — 2 crymeHta momagayT B IIIsIMKeHT,
2 8 3 7

cobsite B — 2 crynenrta nomanyt B Kycranaii, coOsitne C — 1Ba cTyAeHTa MonaayT B
Akto6e.Torna BeposTHOCTH ITUX COOBITHIA:

m C? 15 .14 7 m C? 8.7 28
n C2 30-29 29 n C2 30-29 15-29
m Cc? 7-6 7
PC) == "= = .
n C2 30-29 5-29
A, B, C - HECOBMECTHEI COOBITHS, MO3TOMY:
7 28 7
P(A+B+C)=P(A)+P(B)+PC)= _ + + T g4 2122 154 10354
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1. Beposmuocms noanot epynnel coowbimutl.

COBOKYITHOCTh €TMHCTBEHHOBEPHBIX COOBITHH COCTAaBJISICT TOJHYI TPYIIY COOBITHHA.
WNubiMu ciOBaMU, €U MIPU MOBTOPHOM UCHBITAHUU OCYIIECTBIISICTCS XOTSI ObI OJTHO U3 COOBITHIA,
TO ATH COOBITHS COCTABIISIOT TIOJIHYIO TPYIIITY COOBITHIA.

Teopema: CymMmMa BEpOSTHOCTEH TIOMApHO HECOBMECTHMBIX COOBITUH A1, Az, ..., An,

00pa3ymIuX MOJTHYIO TPYyIITy COOBITHH, paBHa enunuiie: P(A,) + P(A,) +...+ P(A,) = 1.

[Tpumep NoS. AnTeuHbId CKIIaJ MOJIy4aeT MEJUKAMEHTHI ¢ 3-X (apMalieBTUYECKHX 3aBOIOB.
BeposiTHOCTB MosTydeHus MeIMKaMEeHTOB ¢ MepBoro 3aBoja pasHa 0,6; co Broporo — 0,25. KakoBa
BEPOSTHOCTH TOTO, UTO CJICAYIOMIAsl MAPTHs METUKAMEHTOB Oy/IeT OCTaBIIeHA TPETHUM 3aBOJIOM ?

Pemenne: CoObiTHE A — MEIMKAMEHTHI C MIEPBOrO 3aBOja; B — MeIUKaMEHTBI CO BTOPOTO
3aBoja; C — MeMKaMeHThl ¢ TpeThero 3aBoja. P(A)=0,6; P(B)=0,25. Coositust A, B, C cocraBisioT
MIOJIHYIO TPYIIY COOBITUH, ClIeZIOBaTEIbHO UX CyMMa paBHa equHuile. OTcioa penieHue:

P(C)=1-0,6 - 0,25=0,15, T.e. BepositHOCTH P(C) paBHa 0,15.

2. IIpomuseononooickvie coObIMUsL U UX BEPOSIMHOCIU.

Omnpenenenue: 1Ba COOBITHS HA3bIBAIOT HPOMUBONOJONCHBIMU, €CIIH OHU HECOBMECTHBI H
o0pa3yroT noyHyto rpymmy. Eciu coObiTre 0003HaYeHO Yepe3 A, TO MPOTHBOIIOJIOKHOE COOBITHE
0603HAYAIOT Yepes A . et

Hanpumep: crynent cmaer sk3ameH. «CTyneHT chan dSk3amMeHH U «CTyIeHT He chain
9K3aMEHH - POTUBOTIOJIOKHBIE COOBITHS, T.€. COOBITHE A — «CJIal SK3aMEHH, COOBITHE A - «HE cl1all
9K3aMEHH. B

Teopema: cyMMa BepOSTHOCTEH MPOTHUBOTIONOXKHBIX cOObITHH paBHa 1: P(A) + P(A) = 1.

ITycth BepossTHOCTH MosiBIIEHUs COOBITHS A P(A)=p, BEpOATHOCTh MOSIBIIEHUS] COOBITUS A
P( 4 )=q. Torna p+q=1, q=1-p.

[Tpumep Ne6. Ha kHMKHOM MOJIKe IeKUT 15 KHUT, U3 HUX 5 KHUT ¢ 00510:kK0#. bubnuorekaps
Hayraj Oeper 3 kHuru. HailTu BeposITHOCTH TOro, 4TO XOTS ObI OJJHA MX 3TUX 3 KHHUT OyZAeT ¢
00JI0XKKOH.

Pemenne: CoObitie A — X0Ts 6Bl 0JHA U3 3 KHHUT ¢ 00105kK0H. CoObITHE A4 -Bce 3 KHUTH
06e3 00JI0)KKH. DTU COOBITUS MPOTHUBOIOJOXKHBI, mo3TomMy P(A)+ P(A) =1= P(A) =1-P(A).
Co_ 1098 232 _ 4 _ 4 o
T, 15.14.13.12.11 14-.13-3.11 14.13-11 2002

Takum oOpazom P(A) =

Hckomas BepositHocTh P(A)=p=1-9=1-0,002=0,998.
3aBucuMble H He3aBHCUMbIe COOBITHS.

Omnpenenenue 1: Ecnu BepoATHOCTh OCYIIECTBICHUS COOBITUS A HE 3aBUCHUT OT TMOSIBICHUS
coObITHd B, TO coObITHE A Ha3bIBaeTC coObimuem, Hezasucumvim oT B.

Omnpenenenue 2: Ecnu BeposATHOCTh OCYIIECTBICHHUS COOBITHS A 3aBUCUT OT TOTO,
OCYILIECTBUJIOCH MJIM HET coObITHE B, TO 3T0 cOOBITHE A Ha3bIBaeTCs codvimuem, 3agucumvim ot B.

[Ipumep Ne7. JIBa cTpesika mpOU3BOAST BBICTPET MO MHILIECHSIM. BeposSTHOCTh momnajgaHus B
MUIIEHb MEePBbIM CTpeiakoM P(A) He 3aBUCHT OT momnajgaHusl B MULIEHb BTOPHIM cTpenkoM P(B).
CoOOTBETCTBEHHO, BEPOATHOCTD MONAJaHUsl B MUILIEHb BTOPBIM CTPEJIKOM HE 3aBUCUT OTIOMAIaHUS
B MHUIIIEHB MEePBHIM cTpesikoM. CoObITHs A 1 B — He3aBUCHMBIE COOBITHSI.

®opMyita IOJIHOU BEPOATHOCTH.

[Tycth coObiTus B1, B2, ..., Bn— HECOBMECTHBI M COCTaBIAIOT MOJHYIO Tpymy coObiTuii. 1
MyCTh COOBITHE A YCIIOBHO TOSIBJISIETCS TIPU OCYIIECTBICHUU XOTsI ObI 0JJHOTO U3 coObITHII B, Bo,
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.., Bn. Tenepb HaiizieM BEpOSTHOCTb COOBITHS A.

Teopema. BeposTHOCTE COOBITHSL A, KOTOPOE MOXET OCYUIECTBUTHCS JIUIIb MPU YCIOBUU

OCYIIECTBIICHHSI OTHOTO U3 HECOBMECTHBIX coObITUH B1, B2, ..., Bn, 00pa3yromux noaHyo rpymmy,
paBHa CyMM€ IMPOM3BEICHHN BEPOATHOCTEH KaKIOTO M3 3THUX COOBITUH Ha COOTBETCTBYIOUIYIO

yca0BHYI0 BeposiTHOCTh coObiTust A:P(A) = P(B,) - P, (A) + P(B,) - P, (A)+...+ P(B,) - P, (A).

1 2 n

ITpumep Ne8. M3 1000 ammyn HoBokamHa 400 amMiyn MOCTYNHWJIO M3 TEPBOro 3aBoja, a
OCTaJIbHbIE U3 BTOPOr0. BeposTHOCTh KaueCTBEHHOW aMIyjbl, M3rOTOBJIEHHON Ha 1 3aBoje,
paBHa 0,75; na 2 3aBoje — 0,80. HaiiTu BeposiTHOCTH TOTO, UTO Hayraj B3sTask aMITyJIa OKaXXeTcs
Ka4eCTBEHHOM.

Pemenue: Bi-amnyna ¢ 1 3aBoma, Bo-ammynma ¢ 2 3aBoma.CoObiTHe A-amiryia
KadecTBeHHas, T.€. Ps1(A)=0,75; Ps2(A)=0,80; P(B1)=0,4; P(B2)=0,6; P(A)=P(B1).

5.4. OcHOBHBIE BONIPOCHI TEMBI..

3akpenieHue NPOHIeHHOro MaTepuaa: 25 MuH
OTBCTHI HAa BOIIPOCHI 11O HOBOU TEMCE,

peleHue 3aad;

paboTa ¢ KapTOYKaMH 3aJaHUii;

BBITIOJIHEHUEC TECCTOBBIX 3aI[aHPII>i.

5.5. MeToabl 00yueHus u npenogaBanus (Majble rpynnbl, JUCKYCCHH,CUTYallUOHHBIE
3ajgauM, padoTa B napax, npe3eHramnum,keic-craam u ap) 30 mun
e OcHOBHas:

e JlonoiaHUTENbHAS:

5.6. JIutepaTypa

OcHoBHas:

1. bazap6ekoBa A. A. Xorapsl MmaTemaTHKa : OKyJbIK / A. A. bazapbekoBa, A. b. bazap6ekosa.
- Anmater : OCIIH, 2023. - 368 Ger

2. AxmeroBa A. Y. Maremarndeckuil aHanu3 : yuyebHoe nmocodbue / A. Y. Axmerona, /. C.
Kaparaesa. - Anmarts! : OCIIN, 2023. - 132 ¢

3. Ammp6aeBa H. K. JKorapel maremaruka KypCBIHBIH Heriznmepi : oky kypamsl / H. K.
Ammp0aesa. - Anmarsl : OCIIHN, 2023. - 304 Ger.

4. Oo6inkaceiMoBa A., KymarymoBa 3. AnrebOpa xoHe aHanmu3 Oactamanapbl. OKYIIBIK.
HN3nareanctBo "Mekten'" 2019 11-cuIHbim.

5. AosukacumoBa A.E., Ioitein6exkoB K.JI.. «Anrebpa u Havana aHanuza. YuyeOHuk aus 10
KJ1acca 00IIeCTBEHHO-TYMaHUTAPHOTO HarpaBieHUs 00111€00pa30BaTEIbHBIX IKOJ. ATMAThI:
Mekrem, 2017.

6. Aosuikacumona A.E., IlloiierHOeKkOB K./I.. «AnreOpa u Havana aHanmusa. YaeOHuK is 11
KJ1acca 00IIECTBEHHO-TYMaHUTAPHOTO HAMpaBIeHUs 0011Ie00pa30BaTeIbHbIX IIKOJI. AJIMATHI:
Mexkremn, 2017.

7. AbbuikaceiMoBa A., XKXymarynoBa 3. AnreOpa u Havana aHanusa.YuyeOHUK..-M3aaTenscTBO
"Mexkten" 2019 (pycc) 10- kmace

8. Kopuerckuii B., )Kymarynosa 3. AnreOpa xoHe aHanu3 Oacrtamanapsl. Ecentep >KUHAFHI.-
NznarensctBo "Mexkren" 2019 (ka3) 10-cpiHbI.

9. Cmupnos B.A., TysakoB E.A T'eomerpust. Okynbik M3natensctBo "Mekren" 2018 10-coiabIm.

JlonoiHUTEIbHAS
1. I.II. ProctromoBa, C.T.ProctromoBa Tpenaxkep nmo maremaruke s noarorosku k EHT.

Ammater:2018.
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2. Paxumkanoa, C. K. Teopust BeposiTHOCTEH 1 MaTeMaTnueckas cratuctuka [Teker] : yaeOHo-
meroandeckoe rmocodue / C. K. Paxumkanona, /[. C. Kaparaera. - Anmarsl : OCIIN, 2023. —
188c.

3. A.IlLAmumos, FO.M.Konsirua. AnreOpa w Havana marematudeckoro aHammsza 10-11 i

VYuebnuk. M. IIpocemanue, 2018.

A.C.Artanacesn, B.®.byty30B L,b Kanonues. I'eomerpus (6a30B0ii mpodHIIHBINA yPOBEHB).

M.IIpocsemenue, 2018

KouTtpoJus (Bonpocsl, TecTbl,3a1au U TA.) 10 MuH

YTo Takoe MPOTUITOIOKHBIE COOBITHS?

Yro Takoe 3aBUCHMBIC COOBITHSI?

. UTo Takoe He3aBHCUMBIC COOBITHS?

a) OLICHMBAHUE yUYalTUXCs

0) 3a1aHKe HA IOM

wNED oA

3ansaTue Ne 40

5.1. Tema: CnyuaiiHasi BeIMYMHA. DJIEMEHThI BHIOOPOYHOI'O METOAA.

¢ KosiuuecTBOo yueOHbIX YyacoB: 135 Mmuun

¢ Buja 3ansaTus (TN yPOKa): KOMOMHUPOBAHHBIM.

5.2. llean 3aHaTHS:.

- oOpa3oBaTeJibHAasI: O3HAKOMUTD YYalIUXCs C BUJAMH CIy4YallHbIX BEJIMYMH U HAYYUTb
METOJIaM BBIOOPKH.

- BOCIIUTATeJIbHASA. BbIpadaThIBaTh y y4yallUMXCcs TaKWe KauecTBa, KaK aKKypaTHOCTb U
yYMeHHE JOOUBATHCS ONPEAETEHHBIX Pe3yIbTaTOB COOCTBEHHBIM TPYIOM.

- Pa3BMBAIOIIASA: HAYYUTHCS pelIaTh 3a7aud MyTEM NPUMEHEHUS MOJIyYEHHBIX 3HAHHUU IO
JaHHOU TeMe.
e OpranuzanuoHHblii Mmoment: 10 Mmun
a) opra"u3anus paboueld 00CTAaHOBKHU Ha 3aHSATHIO)
OIIpElIeTICHUE LENIEH U 3a1a4 3aHATUSA
e AKTya/Iu3alusi ONOPHBIX 3HAHMII MO npoiiieHHoi Teme: 20 MuH
a) IPOBEPUTh YPOBEHb Oa30BBIX 3HAHUM CTYAECHTOB
5.3. 3agaum oOyueHus.
¢ O0bsicHenne HOBOI TemMbl: 40 MUH
Bennuuny, koTOpas B pe3yibTaTe MCIBITAHWS NPUMET OJHO U TOJIBKO OAHO BO3MOXHOE
3HauyeHue ( IpU 3TOM 3apaHee HEM3BECTHO, KaKOe HMEHHO), Ha3bIBAIOT cJaydaitHoi. [Ipumepamu
CIIy4alHbIX BEJIMYMH SIBISIFOTCS: KOJIMYECTBO PELENTOB, NOCTYNMBIIMX B aNTEKy B TEUEHHUE
pabouero JHs, OOJIBHBIX B JAHHOM pailOHE, MPOJOHKUTEILHOCTD YeJIOBEUECKON KU3HU U JIP.
Cayuaiinble BeJTHYMHBI 0003HAYAIOT MPOMTUCHBIMU OyKBaMu aTUHCKOTO andasura X,Y,Z,...,
a MX BO3MOXKHbIE 3HAUEHHUS - COOTBETCTBYIOUIMMH CTPOYHBIMU OYKBAMH X,Y,Z, ...
JlncKkpeTHol (IpepbIBHOI) HA3bIBAIOT CIIyYaiiHYIO BETMUNHY, TPUHUMAIOLIYIO OT/IEJIbHBIE IPYT
OT Jpyra BO3MOXXHbIE 3HAUEHHs C OIPEACIICHHBIMA BEpPOSITHOCTSIMH, KOTOPBIE MOXKHO
IpOHyMepoBaTh. UYHCIIO BO3MOXKHBIX 3HAYEHMM IHUCKPETHOW CIydallHOW BEJIMYMHBI MOXKETb
OBITh KOHEYHBIM U OECKOHEYHBIM.
HenpepbIBHOM HA3bIBAIOT CIy4YalHYIO BEIUYUHY, KOTOPAsk MOXKET IPUHUMATh BCE 3HAYCHUS
U3 HEKOTOPOro KOHEYHOro WM OECKOHEYHOro HMHTepBasa. YHCIO BO3MOMKHBIX 3HA4EHUH
HETPEPHIBHOM CIy4aiiHOM BeIMYUHBI OECKOHEYHO.
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Cay4aiiHble BeJMYUHBI 0003HAYAIOT MPOMHCHBIMU OYKBaMH JIATUHCKOTrO asndaBuTa
X,Y,Z,..., a X BO3MOKHBIC 3HAUYCHUS - COOTBETCTBYIOIIMMH CTPOYHBIMU OYKBAMH X,Y,Z,...

JluckpeTHOl (IIpepbIBHOI) HA3bIBAIOT CIy4allHYIO BEIMYUHY, MPUHUMAIONIYIO OTEIbHbIC
JIpyr OT Jpyra BO3MOXHBIE 3HAYEHHS C OIPEICICHHBIMU BEPOATHOCTSIMHU, KOTOPBIE MOMKHO
MPOHYMepoBaTh. UHCIO BO3MOXKHBIX 3HAYCHHUM NTUCKPETHOW CIy4ailHON BEIMYMHBI MOXKETb OBITH
KOHEYHBIM ¥ OECKOHEYHBIM.

HenpepbIBHOM HA3bIBAIOT CIIYYaHYIO BEJIMUMHY, KOTOPAsi MOXET IPUHUMATh BCE 3HAUECHUS
M3 HEKOTOPOr0 KOHEYHOTO0 WM OECKOHEYHOro HWHTepBaiia. YWCIO BO3MOXKHBIX 3HAYCHHMA
HEMpPEepPBHIBHON CIIy4aliHOUN BEIMYMHBI OECKOHEYHO.

3akoHOM pacnpee/ieHHs TUCKPETHON CJAy4YailHOW BeJMYMHBI HA3bIBAIOT COOTBETCTBUE
MEXy €€ BO3MOKHBIMU 3HAUECHUSIMU U UX BEPOSTHOCTSIMU.

3aKOHOM pachpeleieHusT JUCKPETHON CIydailHOW BEIMYWHBI MOXKET OBITh 3aJlaH B BHIE
TaOJIULIBI.
X X, X, X, X,

P P, P, P, P,

MaTeMaTH4YeCKUM OKHJaHHUEM I[PICKpCTHOfI CHy‘I&ﬁHOﬁ BCJIMYMHBI HA3bIBAKOT CYMMY
HpOH?;BGI[GHHfI BCEX €€ BO3MOXKHBIX 3HAUCHMI HA UX BCPOATHOCTHU:

M(X):H:Xl'Pl‘l'Xz'Pz ++ann:ZXIPI
i=1

Ecmu cnyqaﬁHaﬂ BCJIMYMHA MPUHUMACT CUYETHOC MHOXCECTBO BO3MOXKHBIX 3Ha‘I€HI/II7I, TO

M(X)=) X, P, , IpHueM HPEINOIAraeTcs, 4TO Psiji, HAXOIALIMKACS B IPABOil YACTH PaBEHCTBA,
i=1

CXOAMTCS a0COTIOTHO U CyMMa BeposiTHOcTel Pi paBHa eluHULIE.

MaremMaTHueckoe oxuiaHue 001a/1aeT CIeAYIOUIMMU CBOUCTBAMM:

1. Marematudeckoe OKHaHKe TOCTOSIHHOW BETMYHHBI paBHO camoii mocrostaaoit M(C) = C.

2. MaTtemaTtuueckoe OKUIaHHEe CYMMBbI CIIy4allHbIX BETUYMH PaBHO CyMME MaTeMaTHYECKHX
oxuganuii ciaraembeix M(X1 + X2 + ...+ Xp) = M(X1) + M(X2) + ... + M(X»)

3. MaremaTHueckoe 0)XKHJaHHe MTPOU3BEACHUS B3aNMHO HE3aBHCUMBIX CITyYailHBIX BEITHUNH
PaBHO MPOU3BEICHUIO MATEMATUUECKUX OKUIAHUN COMHOXKUTENEN

MX1-Xo- ... - Xn) = M(X1) - M(X2) - ... - M(Xn)

4. MateMaTHuUeCKOe OKUAaHWe OMHOMUHAIBHOTO PACHpPEAETICHHUs PAaBHO MPOU3BEICHHIO
Yyclia paBHO MPOM3BEIEHUIO YMCIIa MCIBITAHUM HA BEPOSTHOCTH MOSIBICHUSA COOBITHS B OJAHOM

ucnbirannu: M(X) =n - M(Xy)

XapakTepUCTUKAMH PACCESHUS BO3MOXKHBIX 3HAYCHUI CIIyYailHOM BEJIWYMHBI BOKPYT
MaTeMaTU4eCKOro OXKHJAHHS CIIy)KaT, B YaCTHOCTH, IHUCIEPCUS M CpPEIHEe KBaJIpaTHYeCKOe
OTKJIOHCHHE.

I[ncnepcnei/i CJ'Iy‘IElfIHOfI BCJIIMYHUHBI HA3LBIBAIOT MATEMATUYCCKOC OXKHIAHUC KBAAPATHOI'O
n

OTKJIIOHCHHUA
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D(X) = M[X
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-MX)P=>[X i
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-M(X)F P
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ucnbitanun: M(X) =n - M(Xn)

XapakTepucTUKaMu paccessHUs BO3MOXKHBIX 3HAUYEHHUM CIIy4ailHOM BEIMYHMHBI BOKPYD
MAaTeMaTUYECKOTO OKHMIAHUS CIy’KaT, B YAaCTHOCTH, IHUCHEPCUS M CpPEIHEE KBaApaTUYECKOE
OTKJIOHEHHE.

JAucnepcuen CiydyaiiHOW BEIMYMHBI HA3bIBAIOT MATEMATUUYECKOE OKHUJIAHUE KBAAPATHOTO

n

otkioHenus D(X) = M[X — M (X)]? = Z[Xi - M (X)]? - P,

i=1
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Jucriepcuto ymoOHO BEIYUCATH 1m0 opmyite: D(X) = M (X 2) — [M (X)]?

Jucniepcust 001a1aeT caeIyoIUMI CBOMCTBaMU:

Jlucriepcust MOCTOSIHHOMW BeruuHbI paBHa Hyr0 D(C) = 0.

[TocTOSIHHBII MHOKUTEb MOYKHO BBIHOCHUTH 32 3HAK JUCIICPCUU MPEABAPUTEIBHO BO3BEIS
ero B kBaapar D(CX) = C>D(X).

Jlucriepcusi CyMMBbI HE3aBUCHMBIX CITyYaiHBIX BEIMYMH PaBHA CYMME TUCTIEPCUN ClIaraeMbIX
DXi+Xo+ .. +Xy)=D(X1)+D (X2) +... + D (Xn)

Jucriepcusi OMHOMUHAIIBHOTO PACTpE/ICIICHUsT paBHA TPOW3BEICHUIO YKCIa UCTIBITAHUN Ha
BEPOSITHOCTb IMOSIBJICHUS U HE MOSIBJICHUS COOBITHS B OHOM HcmbiTanuu: D (X) =n-p - Q
CpeHUM KBaIpaTUYCCKUM OTKJIOHEHUEM CIYYalHOW BEIMYMHBI HA3BIBAIOT KBAPATHBIN
KOPEHb U3 TUCIEPCHH o (JD)EX )

5.4. OcCHOBHBIE BOIIPOCHI TEMBI..

¢ 3akpenJieHne MPoOiijIeHHOro MaTepuaaa: 25 MUH

® OTBETHI Ha BOIIPOCHI 110 HOBOM TEME;

e peleHue 3aad;

e paboTa ¢ KapTOYKAMH 3aJIaHUM;

® BBINTOJIHCHUE TECTOBBIX 3aIaHHIA.

5.5. MeToabl 00yueHHs1 H PenoAaBaHusi (MaJible TPYIIbI,
AUCKYCCUM,CUTYallMOHHBbIE3a/1a4H, pad0oTa B mapax, npe3eHrauum,keiic-craau u ap) 30
MHH

e (OcHOBHas:

e JlonmonHuTeNbHAS:

5.6. JlutepaTypa
OcHoBHas:

1. bazap6exoBa A. A. Xorapsl MmaTemaTHKa : OKyJbIK / A. A. ba3ap6ekosa, A. b. bazapOekona.
- Anmater : OCIIH, 2023. - 368 Ger

2. AxmeroBa A. Y. Marematndeckuil aHanu3 : yuyebHoe mocodbue / A. Y. Axmerona, /. C.
Kaparaesa. - Anmarel : OCIIH, 2023. - 132 ¢

3. AmmpGaeBa H. K. JKorapsl maremaTnka KypchIHBIH Herizzepi : oky Kypausl / H. K.
Ammp6aesa. - Anmatsl : OCIIH, 2023. - 304 Ger.

4. Oo6inkaceiMoBa A., KymarymoBa 3. AnrebOpa xoHe aHanmm3 Oactamanapbl. OKYIIBIK.
HN3nareanctBo "Mekten'" 2019 11-cuIHbim.

5. AosukacumoBa A.E., [loitein6exkoB K. JI.. «AnreOpa n Hauana aHanuza. Y4yeOHuk ans 10
KJ1acca 00IIeCTBEHHO-TYMaHUTAPHOTO HalpaBJIeHUs 00111€00pa30BaTEIbHBIX IKOJ. ATMAThI:
Mexremn, 2017.

6. Aosuikacumona A.E., IlloiierHOeKkOB K./I.. «AnreOpa u Havana aHanmusa. YaeOHuKk s 11
KJ1acca 00IIECTBEHHO-TYMaHUTAPHOTO HAMPaBIeHUs 001Ie00pa30BaTeIbHbIX IIKOJI. AJIMATHI:
Mexremn, 2017.

7. AbbuikaceiMoBa A., XXymarynosa 3. AnreOpa u Havana aHanusa.YuyeOHUK..-M3aaTenscTBO
"Mexkten" 2019 (pycc) 10- kmace

8. Kopuesckuii B., KXymarynoBa 3. Anredpa >xoHe aHanu3 Oactamanapsl. EcenTep KHHAFBI.-
N3narensctBo "Mekren" 2019 (ka3) 10-cbinbIm.

9. Cmupnos B.A., TysakoB E.A T'eomerpust. Oxynbik M3narensctBo "Mekren" 2018 10-coiabIm.

JlonoHUTEIbHAS

1. I.II. ProctromoBa, C.T.ProctromoBa Tpenaxep nmo maremaruke s noarorosku k EHT.

Ammater:2018.
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2. Paxumkanoa, C. K. Teopust BeposiTHOCTEH 1 MaTeMaTnueckas cratuctuka [Teker] : yaeOHo-
meroandeckoe rmocodue / C. K. Paxumkanosa, JI. C. Kaparaera. - Anmarsl : OCIIN, 2023. —
188c.

3. A.IlLAmumos, FO.M.Konsirua. AnreOpa w Havana marematudeckoro aHammsza 10-11 i
Yuebuuk. M. IIpocemanue, 2018.

4. A.C.AtanacesH, B.®.byry3os I[,b Kagonnes. ['eomerpust (6a30B0ii mpoQIIHEIN YPOBEHB ).

5. M.IIpocsemenue, 2018

5.7. KoHTpOoJb (Bonmpockl, TecThl,3a1auu 1 T1.) 10 Mun
1. Yro Takoe BennynHa?
2. Uro Takoe ciry4aifHble BeTuynHa?
3. Uro Takoe AMCKpETHAS CiydaiiHasi BeTHuuHa?
4. Kakue cBoiicTBa MaTeMaTUYECKOTI'O OXKHUIaHUS BbI 3HaeTe?
a) OLICHUBAHUE yJallluXCsl
0) 3ajaHue HA JOM

X 4 6 10 X [021 0,54 0,61
p 02 |03 0,5 p [01 05 0,4

X 13 51 106 X [131  [140 160 | 180
> 02 103 05 p 1005 [010 0,25 | 0,60




