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1. TakpIpbIObI: EKIiHII PETTI aHBIKTAYBIIITAP JKOHE OJIApbIH KaCHETTEePl
2. Makcatbl: CtymeHTTepre TYCIHIIPY.
3. JIapic Te3ucrepi:
Hopic sxocnapsr:
1. AHBIKTAYBIIITAp TYypaJIbl KipicIie.
2. AHBIKTaybIIITapABIH KaCUETTEPI.
dapmarieBTUKAIBIK TOKIpUOeae Ke3 KeareH ¢hopMyna apKbUIbl 61p-01piMEH aJiIbIH - ajia Keroip
Oenrisi HaKTHI OalaHpICTapMEH OepuIreH Oenrici3 mamManap kKui Ke3aece/.
Erep:
1. ®opmynagarsl KO3QPHUIHEHTTEP TYPAKTHI OOTYBI
2. dopwmynara eHeTiH Oenrici3 mamanap TeK OipiHIIL Jopexeae 00mybl
3. Besriciz mamamapaplH €3 apacklHna KeOelTy OoiMaybl JEeTeH IapTTap OpbIHAAlca, OHIA
MyH/1ail OaiilaHbICTAP/IbI CHI3BIKTHI OAMIaHbIC JIEM aTai/Ibl.
Mpican. JlabopaTopusia xainmsl canMarsl 280 r. 6onateia 10 Kopart 1opilik 3aT capanTamara KeITeH.
Erep nmopinmik 3ar cajblHFaH KOpPanThIH cajlMarbl 15 r. 0ojca, oHga Oip KopamnTarbl JOPUIK 3aTThIH
opTallla CaJIMarblH Ta0y Kepek.
On ymin 6ip KopamTarbl JOpiTiK 3aTThIH OpTalla CaaMarblH «X»- apKbUIbl OENrilen, TeHIEY KYpY:
10x+15=280
Tenneynin memryi: 26,5 r. 6ip KopanTtarsl OPLTiK 3aTTHIH OpTallla cajJMarblH KOpPCETe/Il.
Mpicain. JlaGopatopusra xanmnbl canmarsl 280 1. 6omateiH 1-6emiMuen10, an 2-6enimuen 10 kopan
JOPLUTIK 3aT capanTamara KelreH.
Erep 1- GenmiMHeH kenreH 5, an 2-0eJiMHEH KeJreH 2 KOpanThlH canMarbl 128 r. 6osca, oHaa
opOip KopanTaFbl AOPUIIK 3aTThIH OpTallla CaIMarblH Ta0y Kepek.
On yurin 1-6671iMHEH KENTeH JAOPUTIK 3aTThIH OpTalla CaaIMaFblH «X», all 2-«y»- apKbUIbI OeNTien, eKi
TeHzey Kypy kepek: 10x+10y=280; 5x+2y=128
Tenneynepai OipiKTipe OTBIPHIT IIENTY apKbUIBI €K1 00TIMHEH KeNTreH opOop KOpanTarhl JOPIIiK
3aTThIH OpTallla CalIMarbl aHbIKTaNaAbl: X=24 r; y=4 r.
KapacTeipbutFan €Ki €CenTiH eIyl A€ ChI3BIKThI OalIaHbICThI Oepe/i:
1-xarmaiiia ChI3BIKTHI TEHJICY abIHIBI.
2-KaFJaia ChI3BIKTHI TEHICYIIEp JKYHecl allbIHIbL.
Kosddunmentrepin coifike opinTepMeH alMacThIpy apKbUIbl  CBI3BIKTBHI  TEHIEYIEp Kyhecl
11T + apay = by;

a1 T -+ Qaall = lrJ-'a\

AJIBIHGL: “" mysparel all, al2, a2l, a22, bl, b2, - keitbip cangap, x,y- Oenrici3
raManap.

((J’] 1 l!!.|j)
Tenueynep Kykecinin kodpGUIMEHTTEPIHEH TiK KECTE KypyFa Gomapr; 21 22

1. CanpapaaH TypaThIH Ke3-KEJITeH TiK OYPBIIITH KECTEH1 MaTpHIla JIeT aTai Ibl.
2. Marpuua KypbUIFaH aij ajeMeHTepAl OepiareH MaTpUIlaHbIH JIEMEHTTEPI eIl aTalIbl.
3. «D»caHBIH colikeC MaTpUIIAHBIH CKIHIII PETTI aHBIKTAYBINIBI HEMece JACTEPMUHAHTHI el

aTaitIp: [} = 112 — d21d]12

AHBIKTayBIIII «D» oprimMeH OenrijeHeni Hemece A OenriciMeH Ka3blUIabl:
fl1] 2

D :A = {1027 — 91079,
Uy Oy
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2r + 4y = 3;
Br —y = 6.

Mgican. Tenaeynep xyieci 6epinreH:

2 4
a3 1)
JKyiieHiH MaTpHUIIaChIH KYPY KOHE aHBIKTAYBIIITHI €CEITey KepeK: & -1
Kyitenin ko3 puimeHTepiHeH MaTpHULa Kypy *KoHE OFaH COMKeC NETEPMUHAHT ally:

2 4

Ouni ecentey: A= (<1) x 2= (4x8) = =232 =34

AHBIKTayBIIITAFBI KO (HeMece OaraH) CaHbl AHBIKTAYBIIITHIH PETi JCH aTatajpbl.
AHBIKTayBIIITAP IBIH KACHETTEPI:

1. Erep aHbIKTayBIIITbIH KOJAAPBIH COMKeC OaraHIapMeH aIMacThIpca, OHJIa AHBIKTAYBILITHIH MOH1
©3repMeiIi XKoHe KepiciHie.

- b

i — a_l} b-t :ﬂj_bz—blﬂg.
L1 )

Dk: '5']_ b-; :ﬂLbQ_b]_ﬂz.

AHBIKTayBIIITHIH KOJIJIAPBIH COMKeC OaFraHIapMEH aaMacThIPYIbl (HEMece KepiCiHIle) TPAaHCIIOHUPIICY
JIETI aTaiIbl.
2. Erep exi KOJJIBIH OPBIHAAPBIH aIMACTHIPCa, aHBIKTAYBIII 63 TaHOACHIH ©3TePTE/I.

D = s 'bz —ﬂj_b‘z blﬂg.
by a
D= L ! :blaz—ﬂ',]bg: —I:ﬂlbg—blﬂzj.
bz gy
Erep exi 6araHHBIH OpbIHIAPbIH AJIMAaCThIPCa, AaHBIKTAYBIII 63 TAHOACHIH ©3repTel.
{12 bg
D= =biag — mby = —(arby — bya)
ap by :

3. Erep xanmaii ga 6ip sxouiasiH(0araHHbIH) OapiIbIK SJIeMEHTTEPIH Oip/eil HoeH o3relie “M’’caHbiHa
keOeiiTce (Oesce), OHa aHBIKTAYBIII OChI CaHFa KeoOeiieni (Oemineni):

a; b ma; I ma; mh
D= N = S =mD.
ity bg mdq bg fln b-_;g
4. Erep kanmaii qa 6ip »oiaeiH (0araHHBIH) 3JICMEHTTEPI:
] Tl ] uf?1
D= =0
s Tfla raq - Thy

5. Erep ke3-kesreH xoiabiH (0araHHBIH) opOip JIEMEHTIH €Ki KOCBIH/IBI JICTI KapacThipca, OHIa
aHBIKTAYBIII €Ki aHBIKTAYBIIITHIH KOCHIH/IBICHIHA TEH 0OMaIbI.

AHBIKTAyBIITHIH OIpIHIIN KOCBUIFBIIIBI COUKEC sKOJIIBIH (OaFraHHBIH) 2JIeMEHTTEPIHEH TYPAThIH
OipiHIIi, anm 6acKackl €KiHII KOCHUIFBIII OOTa b

Clmtay gy | as| o |03 a3
D=ty by b by bl by by

ol il [

- (alb.‘i N blﬂj) + (Ctzb;; = bg&:j:] =

= (a1 +ag)bg — (by + by)as.

6. Erep ke3 kenreH OaranHbIH (3KOJIIBIH) 2JIEMEHTTEPIHE ColiKec Oacka OaraHHBIH (JKOJIIBIH) aJl[bIH-
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ajyia HeJIJICH ©3Telle CaHFa KOOCUTUITEeH AIEeMEHTTEPIH KOCKaHa aHBIKTAYbBIII ©3TepMEeH/Ii:

n a; Iy a; +bm
C o ag o byl ag Hham byl
4. MounocTpandsuibIK MaTepuan: Ipesenranys, cnaiarap.
5. Oneouer:
Heri3ri:

1. Marematuka: yueOnuk / M. B. TlaBnymkos, JI. B. PozoBckuii, . A. HapkeBuu. - M.: I'DOTAP-
Menua, 2013-320 c.
2. PaxumrkanoBa C. K. Teopust BepoATHOCTEH M MaTeMaTHYeCcKasi CTATUCTHKA: y4eOHO-METOINYECKOE
mocobue/ C. K. Paxumxanosa, J[. C. KaparaeBa.- Anmater: DCITH, 2023.- 188 c.
3. PaxumxanoBa C. K. blkrumannupiktap TEOpUsSCHl KOHE MAaTeMaTUKAlbIK CTAaTHCTHUKA: OKY-
onicremenik Kypan/ C. K. Paxumxanosa, J[. C. Kaparaesa.- Anmarsr: DCIIU, 2023. - 184 Ger.
4. Kpodt, D. Maremaruka Herizaepi. 2-0emim: oKyabIK.- Anmatel: KP >koFapbsl 0Ky OpbIHIApBIHBIH
KaybIMIAcThIFbI, 2014. - 324 Ger.
5. Maremaruka. 1-6enim: okynbIK / K. XK. Kynabaes Anmatsr: OBepo, 2014. - 144 Ger.
6. Maremaruka. [I-6emim: okymsik / K. XK. Kynabaes - Anmarer: DBepo, 2014. - 176 Ger.
7. bazapbekoBa A.A. XKorapel maTematuka: okyiasik/ baszap6exoBa A.A., bazapoekoBa A.b.- AnmaTsl:
OCIIN, 2023.
8. Ammp6aeBa H.K. JKorapsl MaTemaTHKa KypChIHBIH HETi3epi: oKy Kypaubl.- Anmatel: DCIIH, 2023.
9. AxmeroBa A.Y. Martematnueckuii aHanu3: yaeoHoe mocodue/ Axmerosa A.VY., Kaparaesa /1.C.-
Anmarter: OCIIN, 2023. - 132 c.

Kocbimma:
1. BanoBa M.b. O 6a3ucHOCTH COOCTBEHHBIX M MPHUCOEAMHEHHBIX (YHKIMI HECaMOCOMPSKEHHBIX
KpaeBbIX 3amad st ogHoMmepHoro ypaBHeHusi lllpemaunrepa: monorpadus/ M.b. HBanosa. -
[IsiMkenT: Onem 6acmaxanacel, 2020. - 100 c.
2. KanneibaeB K.M. MaTtemaTtukansl okbITy 9aictremeci okynbik/ K.W. Kanneioaes, O.C. Carsi0anaues,
C.A. Ixanabepauena; KP BFM.- Anmartser: J{oyip, 2013. - 368 et
3. Uckakosa A.C. Pemienue 3a1a4 Teopun BeposaTHOCTEN B cucteme Matlab: yuebnoe mocodue/ A.C.
Hckakona.- Anmatel: DCIIH, 2023. - 204 c.

DJIeKTPOHABI GACHLIBLIMAAP:
1. VisanoBa M.b. O 6a3ucHoCcTU COOCTBEHHBIX W MPUCOCIWHEHHBIX (PYHKIMI HECAMOCOMPSKEHHBIX
KpaeBbIX 3a1au Juisi ogHoMmepHoro ypaBHeHus Illpeaunrepa [DneKTpoHHBIN pecypc|: MoHOTpadus/
M.b. lBaHoBa.- DnekTpoH. TekcToBble naH. (1,131 Kb). - [lIsiMkenT: Onem 6acnaxanacel, 2020.
2. Maremaruka, MaTeMaTHKaHBI OKBITYy OJicTeMeci/ MaTeMaThKa, METOJUKA IPEroI0BaHuUs
MaTeMaTuku, oKy Kypaisl. - Kaparauner 2017 https://aknurpress.kz/reader/web/1884
3. MareMaTuKanbplK aHAIM3 >KOHE aHATHTHUKAIBIK (YHKIMSIAP TEOPHUSCBIHBIH OacTaMmamnapbl: OKY
kypaibl. Kaparanaer. 2015 https://aknurpress.kz/reader/web/1691
4. B.P. YUynunosckux, A.Ill. Kaunogsa. [Ipaktuyeckue paboThl 1o BHICIIEH MaTeMaTuKe: ydeOHoe
nocobue. — Kaparanga: UzmarenscrBo «AKH¥P».— 2016. https://aknurpress.kz/reader/web/1109
5. Komanosa I'.P. Matemaruka 1: oky Kypausl, -Anmater 2019. https://aknurpress.kz/reader/web/2080
6. Komranosa I'.P. Marematuka 2: oKy kypaibl: Anmatst 2019. https://aknurpress.kz/reader/web/2081
7. K.K. Kyma6aes, I'.C. CapbacoBa, M.A. MmanbaeBa, A.C. KeinpipbaeBa. MaremaTuka. 1 Gemim:
Okynsik. AnmvaTtsl, DBepo, 2020. 144 6. https://elib.kz/ru/search/read_book/2515/
8. K. XK. Kynabaes, I'.C. CapbacoBa, M.A. Uman6aeBa, A.C.KeinsipbaeBa. Matematuka. 2 6e1im:
Okynsik. Anmatsl, DBepo, 2020. 144 6. https://elib.kz/ru/search/read_book/1877/
9. Hypmaram6OetoB JI.E. Menuuumnanarsl sxorapsl MaTemMatuka Herizaepi: Oky kypasisl/ [.E.
Hypmaramberos, M.O. HypmaranOetoBa.- AnMatel: «9Bepo» 6acnackl, 2020. — 116 6.
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https://elib.kz/ru/search/read_book/711/

10. Kyna6aer K.)K. MaramaTuka: oKy Kypaibl.— Anmatel: 9Bepo, 2020.-136 6.
https://elib.kz/ru/search/read_book/3091/

11. XKymabae K.JK. XKorapsl Mmaremaruka (KeHICTIKTET1 aHATUTUKAIIBIK T€OMETPHS, AHBIKTAYBIIITAP
MEH MaTpuIiajiap, ChI3bIKTHIK TeHaeyep): npaktukyM / K.OK. dKymabaes, P A. XKymabaeBa.- Anmarsl,
Mocksa: EDP Hub, Aii [Tu Ap Menua, 2024.- 169 c. //IPR SMART:
https://www.iprbookshop.ru/143330.html

12. TecToBble BOIIPOCHI IO TEOPUU BEPOSTHOCTEN: yueOHO-MeToanueckoe nocodue / B. /1. Ipouenko,
E. A. JlykestroBa, T. B. JIsnyHosa [u ap.].- Mocksa: PYJIH, 2017.- 68 c. // IPR SMART:
https://www.iprbookshop.ru/91081.html

13. Kypanosa ¥.0. XKorapsl MaTemaTnka Herizaepi: oKy Kypaisl / ¥.9. Kypanosa, I'.E. Xugexynosa.-
Tapa3: Tapa3ckuii pernoHanbHbli yauBepcuteT nMenud M. X. [lymnaru, 2019.- 256 c. // IPR SMART:
https://www.iprbookshop.ru/127267.html

14. MansueBa JK.JI. MaremaTuka ais cTyJeHTOB-MequKOB. B 4 yactax. YU.1. Hauana nuneitHoi
anreopsl: yueOHoe nmocobue / XK. JI. Manbuesa, C. B. Manbuesa, O. B. Ps3anoBckas.- HoBocubupck:
HI'V, 2023.- 112 c. //IPR SMART: https://www.iprbookshop.ru/134642.html

15. Anmqu6aesa JI.T. Ti30ekTiH koHe QYHKIUSHBIH LIET1: OKY Kypanbl.- AnmaTsl: Hyp-ITpunt, 2014.-
129 c. //IPR SMART: https://www.iprbookshop.ru/67161.html

16. Kyrteiroxxuna A.C. XXorapsl MaTeMaTrka Herizaepi: OKynbIK.- Anmatel, MockBa: EDP Hub, A
[Tu Ap Menaua, 2025.- 212 c. //IPR SMART: https://www.iprbookshop.ru/149969.html

17. Matthew A. Rewald, Bradley A. Lorang, Garrett E. Schramm. Pharmacy Calculations: An
Introduction for Pharmacy Technicians: An Introduction for Pharmacy Technicians.- [Place of
publication not identified] : ASHP.- 2021. // eBook Medical Collection EBSCO

6. bakblay cypakrapsbl (Kepi 0ailjiaHbIChI):

1. Matpunia aen KaHaai KecTeHi aiftapl?

2.AHBIKTaybIITHIH MaTPUIAJaH albIpMalIbUIbIFbl Hefle?

Ne 2 Jlapic

1. TakbIpbI0bI: MaTprnianap. Matpunianapra Kol aHbIIaThIH amMmaiiap
2. Makcarbl: CTyeHTTepre TYCIHIIPY.
3. dapic Te3ucrepi:
Jlapic xocnapsl:
1. Marpuiia xoHe OHBIH TYpJepi.
2. MaTpullaHbIH paHTiH aHBIKTAY.
3. Matpunara KOJ1aHbUIATBIH aMaJiiap.
«A» MaTpHIIACHI JIETT alj MaTPUIIAHBIH JIEMEHTTEP1 JeM aTajlaThlH CaHAapJaH KYpbUIFaH Ke3-KeJITreH
TIKOYPBIIITHI KECTEH1 aTabl:
11 L b £ R
A= \LLE] oo (4'2”} -= l:“.i_.l']m}x.r.l [ [t'q',j_';:l.

il A2 =t Omn

Martpuua — OipKeJIKi 3J1eMeHTTep/leH KYPbLIFaH Ke3-KeJI'eH TiKOYphIIIThI KecTe:!

L DR b I A 2 R s e R

*! = jdgy  Qog v+ Mo = | o gy =+ dog

b: ml Qw2 v Uan bl w2 o+ Om;mnp
MarpuiasnblH TYpJiepi:

1. bip xonaaH KypbUIFaH -3KOJABIK MaTpUua.
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by enmemi «1 x n» 601aThIH TIKOYPBIITH MaTpuLa. A =a;;a,,...a,
2. Tek Oip OaraHHaH TypaThIH- OaFaHIIBIK MaTpuIia. byt emnmemi “m X 17 60y1aTbiH TIKOYPBIIITHI

8y
a
Marpuia A = %
aml
00 --- 0
3. Bip anementTeH TypateiH — Matpuna: A=(a,)1*1=4a,.V={0 0 - O
00 --- 0

5. bac nuaroHanplHIa OpHATACKaH 3JIEMEHTTEpl OipJieH, ajl KalFaHIapbl HOJJAEH TYPaThIH — OIpIiK
matpuna. On «E» - Oenrinenei:

(100---0\
p_10 1 0 o0

o o 0 ... 1

6. BHeMCHTTepi «n» KBaJAPaTThl peTTl HOJACH TYpPATbIH JXOHEC bac JUOroHaJIbIHIa OpHAJIaCKaH
SHGMGHTTepi HOJII'C TCH CMCC MaTpUIlaHbI -AWMaroHaJlJibl MaTpuia AC1l aTaipl.

(ISL]] 0 0 \
B ] o7 0 .
0 0 cev Amn

7. KBagpaTThl MaTpHIIAHBIH MaHBI3[bl CHUIIATTAMAChIHA OHBIH AHBIKTAYBIIIbl HEMECE IeTePMUHATHI
KaTaJIbl.
OHbIH Oenrinenyi:

L ¢ B /1 B
D_,Jl: A :detA: L1 R 1 R I 1 28
Oml Qm2 -+ Om;p

8. Erep det A = 0 6oca, oH1a «A» MaTPHUIIACHI €PEKIIEC eMeC JICTT aTaja/Ibl.

9. Erep det A =0 06ouica, oHma «A» MaTpPUIIACHl €PEKIIE eI aTalabl.

10. Erep «A» xoHe «B» ekl MaTpuaHblH eIIeMaepl, OJlapFa COMKeC KelleTiH 3JeMeHTTepl Oipaei
Oosica, oH/1a OyJIapAblbl TEH MaTpHIiaiap A€ aTaibl:

A=Be A= [:agjzlmxn:B E (b;‘j)mx,—,\?’i.}' 10 = bi_r'-

MartpuIaHbIH paHTiH aHBIKTAY:

TikOypbIITE MaTpULAHBI KapacThlpailblK. Erep Oy maTpumagaH «n» KONl kKOHE «m» OaraHIIbl
Oeuin ajnca, oHAa O6JIHTEH KOJI )KoHE OaraHHbBIH KUbUIBICBIHJA TYpPFaH AJIeMEHT «k»-peTTi KBaJpaTThl
marpuna Ty3eai. Ochbl MaTpUI@HBIH aHBIKTAYBIIIBl «A» MaTPHUIACBIHBIH «K»-peTTi MHHOpPBI Jer
atanmagbl. «A» Marpumacel «1» JeH Oactam «My XOHE «N» CaHBIHBIH €H a3 Ke3 KeJIreH MUHOPBIH
KaObUIall amajpl. «A» MaTPULACHIHBIH HOJJICH e3relie OapiblK MHUHOPJIAPBIHBIH IIIIHEH €H
OoMaraHa peTi eH XKoFapbl O1p MUHOP TaObLIAIBL..

Bepinren mMaTpullaHbIH PeTi €H >KOFaphl, HOJIIEH ©3rellle MUHOPbIH MAaTPULIAHbIH PaHT1 JeM aTalbl.
Ke3s kenreH TikOYpbIIITE MaTpHUIAHBIH PAHT1 MaTPULIAHBIH €H Killll eJIIEMIHEH apThIK OoJIMaysbl
KEpek.

Erep marpunia kBagparTsl Typae 00Jica, OH/Ia OHBIH PaHT1 MaTPHUIIAHBIH OJIIEMIHEH apThIK O00IMaybl
KEpex.
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Erep «A» MarpunachlHBIH OapIIbIK dJIEMEHTTEpi Helre TeH 00JIca, OHJA OHBIH PAHT1 JI¢ HOIre TCeH
6omaznsl: r = RgA = 0.

MarpunianblH paHri TypaJibl TYCIHIK CbhI30a TYPFBI3FaH[Ia, CHI3BIKTHI TEHJACYJEP JKYHWECIHIH IIemIyiH
tabyna, 6ip 6a3m3reH Oacka Oa3uwcKe OTKEHEe MaHBI3ABI poll arkapaasl. COHBIMEH KaTtap KOJIaHOAIbI
3epTTeyNIepe ocipece TOKIPUOCHIH HOTHIKECIH OHJCY/E, 3ePTTEICTIH MATIMET MOJIIEPIHIH carmachlH
aHBIKTayJa KCHIHEH KOJIIaHa/Ibl.

OnieMi MaTpuiia paHTriciHe TEH, HOJJEH o3remie «A» MaTpHUIIACHIHBIH MHHOPBIHBIH Ke3-KeJIreH
JeTepMUHAHTBI 0a3MCTIK MUHOp JeM aTaiajsl. SIFHM Oackaina aiiTkaHna «A» MaTpUIACBIHBIH PaHTi -
OyJI HOJIJICH ©3TelIe SH KOFapFbl MUHOP.

0 00

[Hemyi. By marpunaga Tex Oip koyga HOIACH ©3relie JIEMEHTTEpP OOJFaHIBIKTaH, OHBIH PaHTi:

RgA=1.
(.”- 5 3\
A=710 1 0}.
0 1 }
lemyi. Tekcepy  yuiiH OepiireH  MaTpUIAHBIH  JETEPMUHAHTBIH  Tabambi3:  detA=7.
On wHenaeH eo3remie OOJFAHIBIKTAH, MATPHIIAHBIH paHri 3 TeH Oonaapl. SIFHM Marpuiana
MIPOTIOPIIMOHAIIIBI JKOJI HeMece OaraH XKOK.
Martpunara KOJIJJaHbUIATBIH aMasiap:
Ommremuepi Oipaeii A = (aij) xome B = (bij) exi MarpumaHblH KOCBIHIBICHI, YIIiHIII

C = (Cij)=(aij+bij) nemece C = A + B maTpuIiacsl eI atajiaisl.
Meicai. «A + B» MaTpHIiasapbIiHbIH KOCBIH/IBICHIH Ta0y KepeK:

) 010
Meican. Martpuna padrid tady: A=

f—

{
Mpican. Marpuna panria Taly: \E

1 1 0\ L 0 1
A = 0 1 0o, B- o o 1},
\2 1 0 3 2 0 }

[lemryi:
{110\ {101\ {31 1
C=A+B={0 1 0};+i0 0 1 01 1;.
k? 1 ()} \3 2 (J} \5 3 L)}
Cammgapmap: A+B=B+A; (A+B)+C=A+(B+C).
2. A=(aij) marpunaceiHbIH «k» canbiHa KeOenTiHaici C=(cij) MaTpuIackl aen aTanaapl. MyHIaFb! -
(cij) = (kaij).

Canpapnap: MaTtpuiansl canFa KOOCHTKEH/ 1€ OpbIHAAIATHIH KaThIHACTA:

1. KA=Ak
2. k(A+B)=Ak+Bk
(e + A0A — Ak + AXM

ElAA) = AkA = AlkA)

3. «B» MaTpHuIaChIHBIH OapJIbIK JIEMEHTTEP] COiKeC «A)» MaTPUIIACHIHBIH JJIEMEHTTEPIHE a0COIOTTI
[aMa JKaFbIHaH TEH, all TaHOachkl Kapama-Kapchl 0oiica, oHAa «A» MarpuiacelH «B» MaTpuilaceiHa
Kapchl MaTpuia e ataiasi: B=(-1)(aij).

Canmapmap: Kes3-kenareH MarpuiiaHbl HONJIK MaTpullara KOOCHTKEH/IE HOTHXKECI HONIIK IaMaHBI
oepei:

Erep «A» xBagparThl MaTpuiia 60j1ca, OHIa TCH/IIK OPBIH AJajIbl: det(AA) = A" det A, MYH/IaF bl

N- «A» MaTPHUIIACHIHBIH OJIIIIEMI.
A=(aij)mxp xone B=(bij)pxn marpunanapeiabie kedenTiHgici «C» MaTpuiacse Jaer atanaiabl. OHbIH
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opOip anemenTiHiH Gopmynace: C = AXB = (aij)m-p-(bij)p-n=(asibik+as2bok+...+ askbsk)m-n=(cij)mn
Erep AB = BA 6ouica, oHza «A» xkoHe «B» MaTpuiianapsl ammMacTeIpMalibl HEeMece KOMMYTAaTUBTI JeTl
aTasabl.
Erep kelibip «A» MaTpULIACBIHBIH KOJIbI MEH OaFaHbIHBIH OPHBIH aJIMaCThIPCa, OH/IA AJIbIHFAH MaTpULa
TachIMajqaHFaH (TPaHCIIOHMPOBAHHOM) JIEM aTala/ibl XIHE «AT» Aer OenriieHe .
Erep A = At TeHJir1 OpbIHIAJICA, OH/Ia MATPHIIA CUMMETPHSLIIBI JCTI aTajla/ibl.
Erep AA-1 = A-1A = E tenairi opblHIa1Ca, OHIA «A)» MaTpPHUIIAChIHA CAJIBICTHIPFAaH 1A aJIbIHFaH
MaTpuIla Kepi MaTpHIa Aem aTajabl.
4. Nnmoctpanusiabik matepuadt: [Ipesenramnus, cnaiarap.
5. Oneduer:

Heri3ri:
1. Marematuka: yaeOnuk / W. B. IlaBnymxkos, JI. B. Po3oBckwuii, M. A. HapkeBuu. - M.: ITDOTAP-
Menna, 2013-320 c.
2. PaxumkanoBa C. K. Teopus BeposiTHOCTEH 1 MaTeMaTU4YeCcKas CTATUCTUKA: y4€OHO-METOINYECKOE
nocobue/ C. K. Paxumxanosa, /[. C. KaparaeBa.- Anmarer: 9CIIH, 2023.- 188 c.
3. PaxumxanoBa C. K. blkrumaniupiktap TeopusChl XOHE MAaTEMaTUKAJbIK CTaTHUCTUKA: OKY-
onicremenik Kypan/ C. K. Paxumkanosa, /1. C. Kaparaesa.- Anmatsi: OCIIU, 2023. - 184 Ger.
4. Kpodt, 3. Maremaruka Herizaepi. 2-0emim: oKyibIK.- Anmatsl: KP skorapbl OKy OpBIHAApBIHBIH
KaybIMIacThIFbl, 2014. - 324 Oer.
5. Maremaruka. 1-6emim: okyibIK / K. K. Kynabaes Amnmarel: OBepo, 2014. - 144 Ger.
6. Maremaruxka. [I-6emim: okynsiK / K. XK. Kynabaes - Anmater: OBepo, 2014. - 176 Ger.
7. bazapbekoBa A.A. XKorapel MmaTrematuka: oKyasik/ baszapoekoBa A.A., bazapoekoBa A.b.- AnmaThr:
OCIIN, 2023.
8. Ammmp6aeBa H.K. JKorapsl MaTemMaTHKa KypChIHBIH HETi3/epi: OKY Kypaiibl.- Anmmater: DCITH, 2023.
9. AxmeroBa A.Y. Maremarndeckuii aHanu3: yueonoe nocooue/ Axmerosa A.Y., Kaparaesa /I.C.-
Anmarter: 9CIIH, 2023. - 132 c.

Kocbimma:
1. UBanoBa M.b. O 6a3ucHOCTH COOCTBEHHBIX M MPHUCOEAMHEHHBIX (YHKIUI HECaMOCOIPSIKEHHBIX
KpaeBbIX 3a7ad s oaHoMepHoro ypaBHeHus Illpeaunrepa: monorpadus/ M.b. Wsanosa. -
HIemMkenT: OneM 6acnaxanacsl, 2020. - 100 c.
2. Kanneibaes K.M. Matematukansl okbITy oaicremeci okynbik/ K.W. Kanneibaes, O.C. Catsibanaues,
C.A. Ixanabepauena; KP BFM.- Anmarsr: J{ayip, 2013. - 368 Oer
3. Uckakosa A.C. Pemenune 3agau Teopuu BepostHocTel B cucteme Matlab: yue6Hoe mocooue/ A.C.
Hckakona.- Anmatel: 9CIIH, 2023. - 204 c.

JIeKTPOHABI 6AChLILIMAAP:
1. UBanoBa M.b. O 6a3ucHOCTH COOCTBEHHBIX U MPHCOCAWHEHHBIX (YHKLIUN HECAMOCOTPSKEHHBIX
KpaeBbIX 3a1au i ogHoMepHoro ypaBHeHus Ilpemgmarepa [DnekTpoHHBIN pecypc]: MoHoTrpadwms/
M.b. lBaHoBa.- DnekTpoH. TekcToBbie naH. (1,131 KBb). - [lIsiMkenT: Onem 6acnaxanacel, 2020.
2. Maremaruka, MaTeMaTHKaHbl OKBITY ojicTeMeci/ MaTeMaTHKa, METOJAMKa MpPernoJoBaHus
MaTeMaTuKu, oKy Kypaisl. - Kaparauner 2017 https://aknurpress.kz/reader/web/1884
3. MareMaTuKanablK aHAIN3 >KOHE AaHAIUTUKAIBIK (DYHKUMATIAp TEOPHSCBHIHBIH OacTaManapbl: OKY
kypaunsl. Kaparauner. 2015 https://aknurpress.kz/reader/web/1691
4. B.P. Uynunosckux, A.Ill. Kanmnoga. [Ipaktuyeckue paboThl 110 BRICHIEH MaTeMaTHKe: yueOHOe
nocodue. — Kaparanga: UznatensctBo «<AKHYP».— 2016. https://aknurpress.kz/reader/web/1109
5. Komanosa I'.P. Marematuka 1: oKy kypaisl, -Anmater 2019. https://aknurpress.kz/reader/web/2080
6. Konranosa I'.P. Maremaruka 2: oKy Kypaisl: Anmatst 2019. https://aknurpress.kz/reader/web/2081
7. K.OK. Kyna6aes, I'.C. CapbacoBa, M.A. Mman6aeBa, A.C. KpigpipbaeBa. Maremaruka. 1 Geiim:
Okynbik. AnmaTtsl, DBepo, 2020. 144 6. https://elib.kz/ru/search/read_book/2515/
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8. K. K. Kyna6aes, I'.C. CapbacoBa, M.A. Iman6aeBa, A.C.KpiapipbacBa. MaTemaTuka. 2 6eim:
Oxynsik. AnmMatsl, DBepo, 2020. 144 6. https://elib.kz/ru/search/read_book/1877/

9. HypmarambetoB JI.E. Menununanarsl )korapel MaTemMaTuka Herizaepi: Oy kypaisl/ [.E.
HypmaramberoB, M.O. HypmaranGetoBa.- Anmatsl: «9Bepo» b6acnacsl, 2020. — 116 6.
https://elib.kz/ru/search/read_book/711/

10. Kyna6aes K.)K. MaramaTuka: oKy Kypaibl.— Anmatel: 9Bepo, 2020.-136 6.
https://elib.kz/ru/search/read_book/3091/

11. XKymabaeB K.JK. XKorapsl MmaTremaTrka (KeHICTIKTET1 aHAIUTUKAIIBIK T€OMETPHS, AHBIKTAYBIITAP
MEH MaTpulaiap, ChI3bIKTHIK TeH ey ep): npaktukyM / K.OK. dKymabaes, P A. XKymabaeBa.- Anmarsi,
Mocksa: EDP Hub, Aii [Tu Ap Menua, 2024.- 169 c. //IPR SMART:
https://www.iprbookshop.ru/143330.html

12. TecToBble BOIIPOCHI TI0 TEOPHUU BEPOSTHOCTEH: yueOHO-MeToamueckoe nocodue / B. /1. Ilponenko,
E. A. JlykpsinoBa, T. B. JIsnynoBa [u ap.].- Mocksa: PYJIH, 2017.- 68 c. // IPR SMART:
https://www.iprbookshop.ru/91081.html

13. Kypanosa ¥.0. XKorapsl MaTemaTHKa Herizaepi: oKy Kypaisl / ¥.0O. Kypanosa, I'.E. XXuznekynosa.-
Tapa3: Tapa3ckuit pernoHanbHbIi yHuBepcuTeT uMeHu M. X. [lymnaru, 2019.- 256 c. // IPR SMART:
https://www.iprbookshop.ru/127267.html

14. Mansuesa JK.JI. MaremaTuka ass cTyJeHTOB-MeqUKOB. B 4 wactax. Y.1. Hauana nuneitHoi
anreopsl: yueOHoe mocobue / XK. JI. Manbuesa, C. B. Manbuesa, O. B. Ps3anoBckas.- HoBocubupck:
HT'VY, 2023.- 112 c. //IPR SMART: https://www.iprbookshop.ru/134642.html

15. Angu6aesa JI.T. Ti30ekTiH koHe QYHKIUSHBIH IIETi: OKY Kypanbl.- Anmatsl: Hyp-ITpunt, 2014.-
129 c. //IPR SMART: https://www.iprbookshop.ru/67161.html

16. Kyrrbiroxxuna A.C. XXorapsl MaTeMaTHKa HeT13/epi: OKYJIbIK.- AnMatel, MockBa: EDP Hub, Aii
ITu Ap Menua, 2025.- 212 c. /[/IPR SMART: https://www.iprbookshop.ru/149969.html

17. Matthew A. Rewald, Bradley A. Lorang, Garrett E. Schramm. Pharmacy Calculations: An
Introduction for Pharmacy Technicians: An Introduction for Pharmacy Technicians.- [Place of
publication not identified] : ASHP.- 2021. // eBook Medical Collection EBSCO

6. bakbliay cypakrapbl (Kepi 0ailjiaHbIChI):

1. Matpuua aen HeHi alTanbl?

2. MatputnianblH TYpJAEpiH aTaHbI3ap?

Ne 3 Jlapic

1. TakbIpbIobI: ChI3BIKTHIK aNTeOpaTbIK TEHACYIIEP Kyiiec

2. Makcarpl: CTyeHTTepre TYCIHIIPY.

3. dapic Te3ucrepi:

1. ChI3BIKTBIK alreOpaliblK TeHISYIEP )KYUECIHIH HET13T1 aHBIKTaMAacChI.

2. CBI3BIKTBIK TEHJEYAEep KYWeNepiHiH Menryi.

3. CpIBBIKTHIK TEHJACYJIEP KYHEIEPIHIH TYypJIepi.

«ny OenrizizaepaeH TypaThiH «k» CBI3BIKTHI TEHACYIePCH KYPbUIFaH CHI3BIKTHI KYHe:
11T + 22 + ... F AG1pda = b

(2101 + d22X2 + ... + Ao, Tn = bo

ap1T] + apaTs + ...+ Qpndn = b

MyHJaFbl X1, X2, ..., Xxn- 6enricizaep; all, al2, ..., akn- 6enrici3gepAiH kaHbIHIAFBI KOXPDUITUEHTTED
b1, b2, ..., bk- 6oc mymienep.

MyHnait TeHaeynep JKyreciHiH menryi Jer, xxyieaeri x1, x2, ..., Xxn Oenrici3aep/iH OpHbIHA KOWFaH/Ia,
KYHEHIH OapJIbIK TEHACYJIEPl HAKThI TCHIIKKE ailJIAaHTHIH «N» CaHJapbIHBIH (c1, €2, ..., cn) >KUBIHBIH
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anTazbl.
Eckepry:

Keii6ip xyiteHiy memnryi 6oamaysl 1a MyMKiH. COHIIBIKTaH KYPBUIFaH JKYHEHI MIeniep aaablHIa, OHBIH
nrenryi 6apmMa COHBI aHBIKTAIl ATy Kepek.

2. En Gosnmaranna 6ip miernryi 0oJiaThiH TeHACYJIEP KyHeciH OipiKKeH (COBMECTHOM ), al MIenTyi
OOJIMAMTHIH TEHICYIIEp KYHECiH OipiKnereH (HECOBMECTHOM ) e aTanIbl.

(1) (2)
3. Erep eH GonMaranga i caHbiH Gipeyi i caHbIHA ColiKec KeJIMece, OHIa TCHACYLIH WIenryi
1 (L) (1) 21 02 (23
. R &I\Y, C3 0 - 4D
opTypsti Ooabl. KOHE
ar 1+ dx 2 = 0
o tx 1+ 8 2 = 0
Mpican. XKyiie:
(R S I S I (2} g2y
Kyitenin memyi exi typmi: ©1 — ©2 — O skome 1 — Byt =3

En Gonmaranna opTypuii 2 mienryi 00iaThIH )KYHEeHIH MIeKCi3 Typai menryi 00Iybl MyMKiH.
4. Erep OipikkeH >KyHEHIH >KalFbI3 IIellyi 00Jca, OH/Ia aHbIKTaIFaH (OIpeIeIeHHOMN) e aTaiaibl.
5. Erep OipikkeH xyiieHiH eH OosIMaran/Ia exi mernryi 6oJica, OHJa aHBIKTaIMaraH (HeoIpeIeICHHON)
JIeTI aTaJlajibl.
CBIBBIKTHIK TEHJCYJIEp KYHENepiHiH MIenryi.
Kypbuiran sxylieHiH memnryi 6apMa Hemece JKOKIa eKeHAIrH 0ty kepek. Erep xylieHiH menryi 6ap
6osica, oHIa:
1. Erep xyiie MaTpUIIaChIHBIH PaHT1 KEHEUTINTEH KYlie MaTpULIaChIHBIH paHTiHe TeH 0oJca, OH/1a
OyH7ail xyile O1piKKeH *oHe eH OoaMaraH/a Helre TeH 00JIMalThIH O1p mienryi 0oyabl.

3r, +4dx, =T

RSO ¥ . . 3z +4dr, =12
Msican. JKyiteHin GipikKeHiriH aHbIKTAY: :

3 4

| Andii 1
[Teuryi. J)KylieHiH MaTpULIACBIH KYPY
’KOHE OHBIH PAHTIH (SFHU TOYEJIC13 KOJI XKoHe OaraH/lap CaHbIH) aHBIKTAY:

rang g :ll = rang (‘3 ~L:'I =M1
3 47
JKylieHiH KeHEHTIIreH MaTPHUIIAChIH KYPY A\ YKOHE OHBIH PaHTIH (SFHH TOYEJICI3 YKOJI JKIHE
Tang NP =32
3 412

OaraH/ap CaHbIH) aHBIKTAY:

Konimri MaTpuIaHbIH paHTi KEHEWTINeH MaTPUIIAHbIH paHTiHE TeH eMeC, COHJIBIKTaH XKyie
OipiknereH, siFHU O1p A€ Oip HIelryi KOK.

CBIBBIKTBIK TEHJEYJIep KyHelepiHiH TypJiepi:

a1171 + a1z + ...+ a1t =0
Q211 + doeeTe + ...+ AopTa = 0
Erep xyiie; @k11 + @raxa + ...+ Ggntn =0

OipikkeH Oosica, OHJA IIETTyl HOJITe TeH eMec mIeKci3 kon Oonanbl. JKyiie OipTeKTi JKyiie e aTanasbl.
bipTekTi xkylie opKaliaH OipiKKeH XKoHe opKallaH eH OoimaraHaa Oip HeJIIK memryi Oomasl..
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2. Erep xyiicHiH Tek Oip HOJIIK IIelnyi 00Jca, OH/Ia Kyiie alKbIHaanFaH (BBIPOXKICHHOMN) AeI
aTajaJpl.
3. Erep xyiineri Tenaeynep canbl Oenrici3ep caHbIHaH KeM 00JIca, OHJIA )KYHe eIl aHbIKTAIMaNThIH
(HemoomnpeneIeHHOI), ajl KYUICeT] TeHASYJIep CaHbl OCITici3iep CaHbIHAH apThIK 00JIca, OH/IA KYiie
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6. Maremaruxka. II-6emim: okynsik / K. XK. Kynabaes - Anmarsr: DBepo, 2014. - 176 Ger.
7. bazap6exoBa A.A. XXorapsl MmaTemaTuka: oKymnbIK.- Anmatel: DCIIN, 2023.
8. Ammpo6aeBa H.K. JKorapel MaTemMaTHKa KypChIHBIH HETi3epi: OKY Kypaubl.- Anmater: DCIIH, 2023.
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Mocksa: EDP Hub, Aii [Tu Ap Menua, 2024.- 169 c. //IPR SMART:
https://www.iprbookshop.ru/143330.html
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anreopsl: yueOHoe nmocobue / XK. JI. Manbuesa, C. B. Manbuesa, O. B. Ps3anoBckas.- HoBocubupck:
HI'V, 2023.- 112 c. //IPR SMART: https://www.iprbookshop.ru/134642.html
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129 c. //IPR SMART: https://www.iprbookshop.ru/67161.html

16. Kyrteiroxxuna A.C. XXorapsl MaTeMaTrka Herizaepi: OKynbIK.- Anmatel, MockBa: EDP Hub, A
[Tu Ap Menaua, 2025.- 212 c. //IPR SMART: https://www.iprbookshop.ru/149969.html

17. Matthew A. Rewald, Bradley A. Lorang, Garrett E. Schramm. Pharmacy Calculations: An
Introduction for Pharmacy Technicians: An Introduction for Pharmacy Technicians.- [Place of
publication not identified] : ASHP.- 2021. // eBook Medical Collection EBSCO

6. bakblay cypakrapsbl (Kepi 0ailjiaHbIChI):

1. Kanpgaii TeHaeynep ChI3bIKTHI A€M aTaaajbl?

2. Kama#n xyiHiH eH 0osMaraHja Oip mienryi 6oyaab?

Ne 4 JTopic

1. TakbIpbIObI: ExiHIII pETTI KUCHIKTap.
2. Makcartbl: CTyJeHTTepre  TYCIHIIPY.
3. dapic Te3ucrepi:
Japic xocnapsl:
1. lllenGep.
2. Dnaunc.
3. I'unep6omna.
4. ITapaGoa
ExiHII perTi KUCBIKTapFa wienbep, sanunc, eunepbona, napabona aTTbl KUCHIKTaphl )KaTaIbl.
1. lllendep
Bepinren C(X,;Y,) HYKTeCiHEeH Oip/ieii KaIIbIKTHIKTA JKaTKaH HYKTEIEPiH T€OMETPHUSITBIK OPHBI

meH0ep Aemn aTanajsl.
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2. Daaunc

AHBIKTaMa1a alTBUIFaH

C(X,; Y,) HYKTECI
meHOep/IiH EeHTpl 0oyael, an Oipael KallbIKThIK —
OHBIH paauychl Oomanmbl, 0i3 OHBI R apKbUIbI
oenrineimiz. [llenOepiH HYKTeNepiHiH Ke3 KeIreH1H
M (x;y) nmen Genrireiik, oHaa

(x=% ] +(y-¥o) =R?

TeHeyl O0JIabI.

(1) Terneyl mieHOEpPIiH

JKa3bIKTHIKTBIH (DOKYC Jem aTanaThlH OepiiareH eKi HYKTECIHEH apa KallbIKTapbIHBIH KOCHIH IBICHI
TYPAKTHl CaHFa TCH OOJIATBIH HYKTEJICPIHIH T€OMETPHUSIIBIK OPHBI 3JITHIIC JICTT aTallajIbl.

i

Mix;y)

>h_
" RV OJ& 'y

-
7y
X Mx;y)
—a — [ /ﬂ X
— &

I'mnep0oia

Exi HYKTE apa KallbIKTBIFbIH aHBIKTAUTHIH

(dbopMyJIiaHbl
KOJIJIaHbIIL:
Jx+0)? +y? +,/(x-¢c)* +y? =2a
2 2
X
L=t
a a —cC
a>C Gomranapikrtad a° —c’ =b® onna
X2 y2
) + bE =1 (2) 5nunCTiH KaHOHBIK TCHJIEYl a

JKOHE b caHJaphl AJUIUIICTIH YIIKEH KOHE Killl

) c .
JKapThl OCBTECP1 ACII aTAJIaJibl. & = — DJIJIUIICTIH
a

AKCIEHTPUCUTETI JIeTl aTalajbl. DJuunc ymliH & <1.
Erep b=a OGonca, onna ¢ =0 Gonansl na,
BJUTUIIC IeHOepre anHanaibl. I, =ateX

AIUIMIICTIH (OKAIBJBIK painyc BEKTOPIAPHI.

XKazpikThiKTa (DOKYC Aem aranaThiH, OEpUIr€H €Kl HYKTECIHEH apa KAlUbIKTHIKTAPBIHBIH ailbipMachl
TYPaKThI CaHFa Te€H OOJIATBIH HYKTEJIEPIHIH T€OMETPHIIBIK OpPHBI I'HIep0Ooia JIen aTtanajbl.

\/(x+c)2+y2 —\/(x—c)2 +y? =2a

X2 y?
— ———— =1 C>abonranapIKTan
a C —a
2 2
X
¢’ —a’=b*, onna _2‘;/_2:1 (3)
a

runepOoIaHbIH KAHOHIBIK TEHEY1
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a runepOoSIaHbIH HAKTHI KapThI OCI,

£ — ’Kopamall )KapThl OCl
e>1

b .
y==+ 3 X TeHAeyJepl TunepooIaHbIH

ACUMIITOTAJIAPbIH aHBIKTafII[BI

IIapa6oaa
dokyc aemn atanatblH F HyKTeciHEeH jkoHe AUPEKTpHCca JeNIHETIH Ty3yiHeH OipJel KallbIKTHIKTa
KATKaH T€OMETPHUSUIBIK HYKTEJICPiHiH OPHBIH Mapatosia Ien aTai/ibl.

N ' Mix-y)

p
X+—| +y* =x+—
2) y 2

l
|

-p/ 2i . pf2 "F-F; ( b 2
{ y2 =2pX (4) napabonaHblH KAaHOHBIK
| TEHJCY1 JeT aTanajbl.

«—_ P - mapaboya IMPEKTPUCACHIHEIH

TeHaeyi

o

Erep nupexrtpuca OV ocine neprneHauKysp
O0JIBII XKoHE (POKYCHI OChI OCbTE OpHaJlacca
oH1a mapabonansiH TeHaeyi X° =2py (5)

(4) OX ocine cummeTpusiibl, ai (5) OV ociHe
CUMMeTpHUsIIbI Napabonanap. [Tapabonaanbig
HKCIEHTpHUCUTETI & =1.

= B!
™

-7

4. Nnmoctpanusaibik Mmatepuad: [Ipesenramnus, cnaiarap.
5. Oaedmer:
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15. Angu6aesa JI.T. Ti30ekTiH koHe QYHKIUSHBIH [IETi: OKY Kypaibl.- Anmatel: Hyp-ITpuat, 2014.-
129 c. //IPR SMART: https://www.iprbookshop.ru/67161.html

16. Kyrteiroxxuna A.C. XXorapel MaTeMaTHKa HeTi3/epi: OKynbIK.- Anmartel, MockBa: EDP Hub, A
ITu Ap Meaua, 2025.- 212 c. //IPR SMART: https://www.iprbookshop.ru/149969.html

17. Matthew A. Rewald, Bradley A. Lorang, Garrett E. Schramm. Pharmacy Calculations: An
Introduction for Pharmacy Technicians: An Introduction for Pharmacy Technicians.- [Place of
publication not identified] : ASHP.- 2021. // eBook Medical Collection EBSCO

6. bakbl1ay cypakrapsl (kepi 0ailJIaHBICHI):

1. [IIenbep nerenimis He?

2. Danunc gerenimMis He?

3. I'unepbona gerenimiz He?

4. Tlapaboia nereHimiz He?

Ne § JTapic

1. Takpipbi0bl: OyHKIHS. OYHKIMSHBIH Oepiny Tocuiepi. @yHkumsHbIH mieri. [ekci3 a3 GyHKuusHbIH
KacheTTepi

2. Makcatbl: CTyJIeHTTEpre  TYCIHIIpPY.
3. JIopic Te3ucrepi:

Jlopic xocnapsr:

1.®yHKIUS YFBIMBI.

2. OyHKIUSHBIH O0eplTy ToCUIAEpI.

3. OyHKIUSAHBIH LIETI.

4., llekci3 a3 pyHKIMATAD.

5. llexkci3 a3 GyHKUUAHBIH KaCHETTEPI.

6. lllex Typamnsl HETI3T1 Teopemaap.

«X» JKUBIHBIHBIH opOip aieMeHTiHe Oenrii Oip 3aHABUIBIKIEH HeMece epexeMeH «Y»
YKUBIHBIHBIH O1p 2JIEMEHTI COMKEC KeJICE, OHJIa €Kl JKUBIHHBIH apachIHIaFbl COMKECTIKTI (DYHKIUS JeT
ataiinel. Oynkuusa «fH» Oenricimen Oenrinedin y = f(x) Typinae xa3pinaabl («urpek 3¢ oT UKCKe TeH)
nen okbutanbl). yHKIUSHBIH O6ackaga o6enrineynepi Ae Konaanbuiaasl: y = g(x), y = F(x) xone T.c.c,
MYHJaFbl «X» apryMeHT HeMece Toyelci3 aiHbIManbl Jen arajaisl. ToxipuOenik ecenrtepie
(GYHKUIMSHBIH KOJIaHY OOBUIBICHI, OHBIH (DPM3MKAIbIK MarblHAChIHA OalIaHbBICTHI TaHJAN aJIbIHAIbI.
Meicanbr: Uaean ra3 KbICBIMBIHBIH TeMIiepaTypara Toyenautiri p= p0(1+t/273) dbopmynacel apKbLUTbI
cunarTanaabl. MyHara «p» KbICBIMIBI «t» TeMmIepatypaHblH GyHKUusACH p=f(t) peTiHae KapacTelpyra
Oomazasl. by QyHKIUSHBIH aHBIKTATY OOBIIBICH |-273°, + 00[ apaybIFBIHIBI 00Jabl, ce0e01 KhICHIM
¢bu3uKanbIK MmamMa OOJFaH/BIKTaH TEK OH MOHTE He 00JIaIbl.

DOyHKIUSAHBIH Oepiiy Taciiaepi:

AHaIUTHKANBIK 9J1iCc — OyJ1 of1icTe PyHKIUS GOpMyIia apKbUIbI Oepiesi.

Mpeican: y = x2+ 1 memece f(x) =x2 + 1.

Erep 6eputren pynkmus «y- x2- 1 =0 » tenaey Typinae 6epiice, oHAa MyHIai (GyHKIUSIHbBI alKbIH
emec (HesiBHOM) pyHKLMA Jen atailipl. ANKbIH eMec G YHKIUSHBI OapiblK YaKbITTa allKbIH y = X2+ 1
TYpre KenTipy Kepek.

Kectemnik omic - Oyt oiicTe GyHKIMS KecTe apKbUIbI Oepiei.

Byn onic Taxxipulene 3epTey, 6aKpliay HOTHXKEIEPIH KopceTy e KeHIHeH KOJIJaHbUIaIbl.

Mpicanbl: HaykacThiH KbI3YBIH ©JIIICH OTHIPBII, OCNT1I1 O1p YaKbIT apajibIFbIHAAFE ICHE
TEMIIepaTypachIHbIH ©3Tepy KeCTeCiH KypyFa 0oJaabl:
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t, u 9 10 11 12
t7, °C 37,0 37,3 37,8 39,0
["'eomeTpusIBbIK d1ic - Oyt anicte GyHKIMS cb136a (rpaduk)
apKbUIbI Oepie/i. Y }
OyukuuuHbIH cbi30ackl XOy KOOpAMHATA KA3bIKTHIFBIHA (X;
y) HYTEJEPiHIH KUBIHBI TYpiHIe Oepineai. OHbIH Yyl
KOOpAMHATAJIaphI
y = f(X) KaTbIHaCBIMEH TiKeIIei OaiIaHbICTBI. )
y = f(X) Tenairi ocel cbI30aHbIH TEHIICYI CTT aTajabl. 6\
[lexTtiH Teopusinapsl y = f(X) QyHKUMACHIHBIH apTyMeHTI K_ l _
©3TepreH Kesjie, QYHKIUSHBIH KaJlail ©3repeTiHIIrHIH a 0 X b R

CUIAThIH aHBIKTayFa MYMKIHJIK Oepei.
y = f(x) ¢yHKUHACH Keibip x = x() HyKTeci aifHanachiHa, TINTi X0 HYKTECIHIH ©31HJIE /1e aHBIKTAITYbI
MYMKiH.
Erep ke3 kenren € > 0 canpiHa yiria 6 > 0 canbl Ta0bUIBI, |X - X0| < & TeHCI3airiH
KaHaraTTaHIbIpaThIH 0apiblK Xx#x0 HykTenepi yuuiH |f(x) - A| < & TeHci3air OE%HF%aELKI 0oica,
oHJa «A» canbl y = f(X) QyHKIUSACBIHBIH X=X -
«x0» HYKTECIHET MIeTi AT aTajajbl.
y = f(X) QyHKIMACHIHBIH «x(» HYKTECiHAET] meTi «A»-Fa TeH 00J1apl, OHBIH Oenriienyi:
[lekci3 a3 pyHKIUAIAD:
Erep X — X, xarmaiiga lim f(x) =0 ¢ynkmus nen aramampl.

X—>Xg

[Tekci3 a3 GyHKIUS YFBIMBIH MAsITHUKTIH T€pOEicl apKbUIbl TYCIHIIPEHIK:

MasTHUKTIH OpHBI, OJl TeHe-TeHAIK KYHIHEH KaHIIaFa aybITKUTBIFBIH KOPCETETIH «o»
OYpBIIIBI apKBUIBI aHBIKTANA bl KopiliaraH opTaHbIH KEeIEPrici 9CEpiHEH «0» OYPHIIIBIHBIH a0COIIOTTI
I1aMachl YaKbIT OTKEH CalblH KEMU/IL.
ConpplkTaH KaHjaiina Olp OH caH «g» OepUIreHMEeH [Je |of aybITKy «&» Kill OoJajbl.

-~ byn xc.arnaﬁz[a «0 ayBITKY OYPBIIIBI IIeKCi3 a3 byHKuus 601abI.
> [lekci3 a3 QyHKUMSFA: CyAarbl €pUTIH MY3JbIH Maccachl, KaTbIHAC

a BIIBICTAPBIHAFEl OIPTEKTI CYMBIK JEHTeHiHIH alblpMAallbUIBbIFbl KOHE
T.C.C. MbICall 00JIa aaibl.
Ilekci3 a3 ¢yHKOUS aiHBIMANBl I1aMa, COHABIKTaH, OHBI €H a3
T o IIaMaMeH TeHeCTipyre GOmMai L.
Hen maptTel TypAe uiekciz a3 (QYHKIHMSHBI AEN KapacThIPbUIATHIH
JKaJIFBI3 caH, ce0eOi:
| | 0| =0 < g, MyHIaFBI «€» - OTE a3 OH CaH.

[ekci3 a3 (GyHKIMS YFBIMBIH TOXKIpuOene KOJIJaHFaH[a KUBIHJBIKKA
anbin keneni. Ce0ebi emipaeri Oipae-0ip HakThl IIama emIyakKbITTa
HeJITe MIEKCi3 KaKbIHAamMaiapl. MbICasbl, IIBIH MAasSTHUK Olpa3 yakbIT ©TKEHHEH KEHIH TOKTaWIIbI, aj
ra3 IIeKCi3 yiIFas aiMaiipl.
COHJIIBIKTaH IIIEKCI3 a3 IamMaHbl aHBIKTayAbl TEK HAKTHl YAEPICTEpIiH (TpOIecTepaiH)
MaTeMaTHKAJIbIK MOJEIIH aHbIKTaY YIIIH KOJIJaHyFa 00Ia/bl.
Ilekci3 a3 pyHKIUSIHBIH KacHeTTepi:
Erep ¢ynkuus f(x) ymThUIFaH karnaiiia «A» caHblHA TeH LIeTi 0oJjica, oHJIa Oyl (YHKUUSHBI
f(X)=A+a(x) Typinme sxa3zyra 6omasapl. MyHaarbl o(X) — IEKCi3 a3 mama.
2. «x0» HYKTeciHAeri IIeKci3 a3 CaHgapAblH anreOpaiblK KOCBIHIBICHI HIEKCi3 a3 (DyHKIHS
Oomabr: le (a(x)+ p(x))=0
0
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3. X = X, ¥MTbUIFaH Ke37eri QyHKUUSHbBIH IIEKCI3 a3 mamMara keOeHTiHAIC] IeKCi3 a3 GyHKIIHU
0oJ1aabl.

1. Cannmap: TypakThl CaHHBIH IIEKCi3 a3 IaMara KOOCHUTIHIICI IIeKci3 a3 (QyHKIHs OOJaIbl:
|a(x)| <¢lC<e

2. Canpnap: LllexTi caHHBIH IIEKCI3 a3 mamMara KeOeUTIHAICI meKci3 a3 pyHKIusa Oonaibl.
lex TypaJjibl Heri3ri TeopemaJjiap:

1. TypakTbl caHHBIH ILIETi COJ CaHHBIH ©31He TeH Ooianer: lim C=C
X—Xg

2. OYHKIUIAPIBIH ANreOpaIbIK KOCHIHIBITAPBIHBIH MIET1, COT QYHKIUIIAPIbIH IEKTEPiHIH
KoceiHAbIChIHA TeH Oomansl: lim (f,(x)+ f,(x)) = lim f,(X)+ lim f,(x)
X—»Xg X=X%g 3>%o

3. @yHKUUsIIAPIBIH KOOSHTIHIUIEPIHIHH HIeTi, oMl (PYHKUMSIIAPAbIH IIEKTEPiHIH KOOCUTIHAICIHE TeH
oomazmer: lim (f (x) f,(x)) = lim f (x) lim f,(X)
X—>Xo X—>Xo X—>Xg

4. OyHKUUSIIAPAbIH KaTBIHACTAPBIHBIH HIET1, CON (PYHKIMSUTAPABIH MEKTePiHIH KaThIHACTAPbIHA TCH

lim 1, (x)
fim L) _ o

o f,(x)  lim f,(X)

OoJiaabl:

Mpeican. Ecenre: Iim2 (4x° —6x+3)
X—>.

o I|rr21(4x2—6x+3)=I|rr21(4x2)—I|£n(6x)+I|rr213=

= 4(limx)* ~6limx+3=4.2° ~6-2+3=7

4. UnmocTpauusijibik maTtepuad: [Ipesenramust, cnaiarap.
S. Oneouer:

Herisri:
1. Marematuka: yuyeOnuk / U. B. IlaBnymkos, JI. B. Po3osckuii, . A. Hapkesuu. - M.: [DOTAP-
Menua, 2013-320 c.
2. Paxumxanosa C. K. Teopust BeposiTHOCTEH 1 MaTeMaTHYeCKasi CTATUCTUKA: Y4€OHO-METOAMYECKOE
nocobue/ C. K. Paxumxanosa, /. C. KaparaeBa.- Anmarsr: OCIIH, 2023.- 188 c.
3. PaxumxanoBa C. K. bIKTUMangpIKTap TEOpUACHl >XOHE MaTEeMaTHUKAJBIK CTAaTHCTUKA: OKY-
onmicremenik kypai/ C. K. Paxumkanosa, /1. C. Kaparaesa.- Anmatsr: OCIIU, 2023. - 184 Ger.
4. Kpodt, 3. Matemaruka Herizaepi. 2-6emim: oKyibIK.- AnMatsl: KP jkoFapbl OKy OpbIHAApBIHBIH
KaybIMIacThIFbl, 2014. - 324 Ger.
5. Maremaruka. 1-6emim: okyisIK / K. JK. Kynabaes Anmatsr: OBepo, 2014. - 144 Ger.
6. Maremaruka. [1-6emimM: okynbiK / K. XK. Kynabaes - Anmater: OBepo, 2014. - 176 Ger.
7. bazapOekoBa A.A. Xorapel MaTemMaTuka: oKyibIK.- Anmatel: DCIIN, 2023.
8. Ammmp6aeBa H.K. JKorapel MaTeMaTHKa KypChIHBIH HETi3epi: OKY Kypaibl.- Anmater: DCITH, 2023.
9. AxmetoBa A.Y. Marematudeckuii aHanu3: yueonoe nocooue/ Axmerosa A.Y., Kaparaesa /I.C.-
Anmarter: OCIIH, 2023. - 132 c.

Kocbimma:
1. UBanoBa M.b. O 6a3ucHOCTH COOCTBEHHBIX M MPHUCOEAMHEHHBIX (YHKIUI HECaMOCONPSKEHHBIX
KpaeBbIX 3a7ad A oaHoMmepHoro ypaBHeHus Ilpenunrepa: monorpadus/ M.b. HMBanosa. -
IIeiMkenT: Onem Oacmaxanacsr, 2020. - 100 c.
2. Kanneibaes K.M. Matematukansl oKbITy omicremeci okynbik/ K.M. Kanneibaes, O.C. Catpibanaues,
C.A. Ixanabepauena; KP bFM.- Anmatst: Joyip, 2013. - 368 6et
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3. UckakoBa A.C. Pemrenue 3a1a4 Teopun BeposaTHOCTEH B cucteMe Matlab: yueOnoe nmocobue/ A.C.
HckaxoBa.- Anmatsl: CIIN, 2023. - 204 c.

DJIeKTPOHABI 0aChLIBIMAAP:
1. BanoBa M.b. O 6a3uCHOCTH COOCTBEHHBIX M NMPHCOCAWHEHHBIX (PYHKIUH HECAMOCOMPSKEHHBIX
KpaeBbIX 3a/1ay A ogHoMepHoro ypaBHenus lllpenunrepa [DaekTpoHHBINH pecypc]|: MoHorpadus/
M.b. 1BaHoBa.- DnekTpoH. TekcToBble 1aH. (1,131 Kb). - [IIsiMkenT: Onem Oacnaxanacsl, 2020.
2. Maremaruka, MaTeMaTHKaHbl OKBITY oJicTeMeci/ MaTeMaTHKa, METOJAMKa MpPenoJOBaHUs
MaTeMaTuKu, oKy Kypaisl. - Kaparauner 2017 https://aknurpress.kz/reader/web/1884
3. MareMaTuKajablK aHAIU3 KOHE AHAIMTUKAIBIK (DYHKUMAIAp TEOPHICBHIHBIH OacTaManapbl: OKY
kypasbl. Kaparanaer. 2015 https://aknurpress.kz/reader/web/1691
4. B.P. Uynunosckux, A.Ill. Kaunosa. [Ipaktuyeckue paboThl 10 BBICHICH MaTeMaTHKe: yueOHOe
nocobue. — Kaparanga: U3narenscrBo «<AKHY¥P».— 2016. https://aknurpress.kz/reader/web/1109
5. Komranosa I'.P. Maremartuka 1: oKy Kypaisl, -Anmater 2019. https://aknurpress.kz/reader/web/2080
6. Komranosa I".P. Marematuka 2: oKy kypaibl: Anmarst 2019. https://aknurpress.kz/reader/web/2081
7. K.K. Kyna6aes, I'.C. CapbacoBa, M.A. Mman6aeBa, A.C. KeinpipbaeBa. MaremaTtuka. 1 Gemim:
Okyasik. AnmaTtsl, DBepo, 2020. 144 6. https://elib.kz/ru/search/read_book/2515/
8. K. K. Kynabaes, I'.C. CapbacoBa, M.A. Uman6aeBa, A.C.KpiapipbaeBa. Matematuka. 2 6eiim:
Okynsik. Anmatsl, DBepo, 2020. 144 6. https://elib.kz/ru/search/read_book/1877/
9. Hypmaramberos /I.E. Meaunnanarsl ;xorapel MaTeMaTnka Herizaepi: Oky kypaisl/ J1.E.
Hypmarambero, M.O. HypmaranOetoBa.- Anmatsl: «9Bepo» 6acnacel, 2020. — 116 6.
https://elib.kz/ru/search/read book/711/
10. Kyna6aer K.)K. MaramaTuka: oKy Kypaibl.— Anmatel: 9Bepo, 2020.-136 6.
https://elib.kz/ru/search/read_book/3091/
11. XKymabaes K.2K. XKorapsl MmaTemaTrka (KEHICTIKTET1 aHAIUTUKAJIBIK T€OMETPHS, AaHBIKTAYBIIITAP
MEH MaTpulanap, ChI3bIKTHIK TeHaeyep): npaktukyM / KK, XKymabaes, P A. XKXymabaeBa.- Anmarsl,
Mocksa: EDP Hub, Aii [Tu Ap Menua, 2024.- 169 c. //IPR SMART:
https://www.iprbookshop.ru/143330.html
12. TecToBbIe BOIIPOCHI TIO TEOPHUU BEPOSTHOCTEN: yaeOHO-MeToamueckoe nocodue / B. J1. Ilponenko,
E. A. JIykesiroBa, T. B. JIsmynosa [u ap.].- Mocksa: PY/IH, 2017.- 68 c. // IPR SMART:
https://www.iprbookshop.ru/91081.html
13. KypanoBa ¥.9. XKorapsl MaTemaTuka Herizaepi: oKy Kypaisl / ¥.9. Kypanosa, I'.E. XKunekyona.-
Tapas3: Tapa3ckuii pernoHanbHbIN yHHBepcuTeT iMenn M. X. [ynaru, 2019.- 256 c. // IPR SMART:
https://www.iprbookshop.ru/127267.html
14. MansneBa XK.JI. MaremaTuka amns CTyJeHTOB-MeUKOB. B 4 wactax. U.1. Hauana nuHeitHOM
anreopsl: yueOHnoe mocodue / XK. JI. Mansiesa, C. B. Manbuesa, O. B. Pszanosckast.- HoBocubupck:
HI'Y, 2023.- 112 c. //IPR SMART: https://www.iprbookshop.ru/134642.html
15. AnnubaeBa JI.T. Ti30ekTiH xoHe PYHKITUSHBIH 1I€T1: OKY Kypasibl.- Anmartsl: Hyp-TIpunt, 2014.-
129 c. //IPR SMART: https://www.iprbookshop.ru/67161.html
16. Kyrreirockxuna A.C. Xorapbl MaTeMaTrKa Heri3aepi: oKynblK.- Anmatel, MockBa: EDP Hub, At
[Tu Ap Menaua, 2025.- 212 c. //IPR SMART: https://www.iprbookshop.ru/149969.html
17. Matthew A. Rewald, Bradley A. Lorang, Garrett E. Schramm. Pharmacy Calculations: An
Introduction for Pharmacy Technicians: An Introduction for Pharmacy Technicians.- [Place of
publication not identified] : ASHP.- 2021. / eBook Medical Collection EBSCO
6. bakbliay cypakrapsl (kepi 0ailJ1aHbIChI):
1. ®yHkus gereHimi3 He?
2. Kanpaaii ¢pyHKUMSHBIH Oepiny TypiepiH Outeciznep?
1. Kanmait pyHKIMsIIApABI MIEKCI3 a3 QYHKIMS IeTT alTa bl ?
2. lekci3 a3 ¢pyHKUMAFA MBICATIAP KEATIPiHI3?
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1. TakpIpbIObI: DJEMEHTAp >KOHE Kypleni (DYHKUUSHBIH TYBIHIBICHL TYBIHIBIHBI KOJNTAHY AapKbLIbI
(hYHKUIMSHBI 3epTTeY: OCpUIreH apalibIkTa (QYHKIMSIHBIH 6Cyi )KoHE KeMyl
2. Makcartbl: CTyJIeHTTEpre TYCIHIIPY.
3. JIopic Te3ucrepi:
Hopic xocnapsr:
1. TybIHABI YFBIMBIHA KENTIPETIH €cernTep.
2. TybIHIBI TAOYABIH KAaJIIBI epexKenepi.
3. TybIHABIHBIH aHBIKTAMACHI.
4. TystHIBI TAOYIBIH HETI3T1 epexenepi.
5.Kapanaiibim xoHe Kypaeni GyHKIUSUIApAbIH TYbIHIbLIAPHL.
6.bepinren apanabIKTa ©CETIH KOHE KEMUTIH (QYHKIMSUIAPIBI aHBIKTAY.
7.bepinren apanbikra auddepeHnraniaHaThiH QYHKIUSIAPABIH OCYIHIH JKOHE KEMYiHIH KaKeTTi
OOJTYBIHBIH IIAPTHI.
8.bepinren apanbikra quddepeHManAaHaThIH QYHKIHUSIAPABIH OCYIHIH JKOHE KEeMYiHIH J>KETKUTIIKTI
HIapTHI.
MeaunHa MeH QapManus cajajlapblHia TYBIHIBI YFBIMBI KaHJal MakcaTrTa KoIJaHbUIaabl? Ajam
ar3achlHAa XKYPETIH TYpHl yAEpiCTep/i; MOpUIK 3aTTapAblH epy >KbULIAMIBIFBIH; 3aT, YHEPTHUs JKOHE
KBUTy —aiMacy VAEpICTepiH; XUMUSUIBIK —pEaKHUsUIapAblH  KYPY JKbUIJAMIBIKTApPbIH  KOHE
T.0.yepicTep/i CHIIaTTalThIH IIaMalIap bl AHBIKTAY YIIiH TYBIHJBI JETE€H YFBIM KOJIaHbLIa/IbI.
TybIHIBIHBIH MaFbIHACH Hefle?
Bbepinren y=f(x) G yHKUUACBIHBIH TYBIHBICHIH AHBIKTAY YILIH:

1.ApryMeHT «X»-Ke «Ax» ecimiie oepinesi.

2. y=f(x) pyHkuusicol coiikec «Ay»ecimiie anajispl, sFHU yHAy=f(x+AXx).

3.OyukiusHbH ocimineci Ay=f(x+Ax)-f(X) aHbIKTanaIbI.

4. DyHKUUSAHBIH ©CIMIIECIHIH apTyMEHTTIH ©CIMIIIECIHE KaThIHACHI aJIbIHA/IbI:
Ay f(x+Ax)—f(x)
AX AX
5.OYHKUUSAHBIH 6CIMILECIHIH apTyMEHTTIH ©CIMILECiHEe KaThIHACBIHBIH apIyMEHTTIH 6CIMILECi HOJIbIre
f(x+Ax)—f(x)

. . Ay
YMTBUIFAHJAFbI [IeTi anbikTanags: Im —— = lim
MX—0 AX  Mx—0

Erep (yHKUMSHBIH ©CIMIIECIHIH apryMEHTTIH ©CIMIIeCiHE KaThbIHACHIHBIH apryMEHTTIH ©cIMIIeci
HOJIbI'€ YMTBIIFAH/IAFHI 111eri Oap 6oJica, OH/a COJ MK “(DyHKIUSHBIH TYBIHABICHI JeTl aTala/bl.
TybIHIBIHBI aHBIKTAYABIH HET13T1 epekesepi:

1. Exi (QYHKUMSHBIH KOCBHIHABICHIHBIH HE aHBIPBIMBIHBIH TYBIHIBICHI COJN  (YHKUHUSIAPIbIH
TyBIHIBUIAPBIHBIH KOCBIHIBICHIHA HE afibIPbIMBbIHA TeH Oomnamsl: (U V), =uU, +V,.

2. Exi QyHKUMSHBIH KOOEWTIHIICIHIH TYBIHJBICH OIpiHII (QYHKIUSHBIH TYBIHABICHIH E€KIHIII
¢byHKuMsAFa KOOCHTIM, ajl eKiHUI (YHKUIUSHBIH TYBIHIBICHIH OipiHIN (QYHKIUSFa KOOESUTIN oxapiabl
KockarFa Ter Gomamer (UV), = U,V + UV,
3. Exi ¢pyHKUMSHBIH OOMIHIICIHIH TYBIHJBICH OipiHIII (DYHKIMSHBIH TYBIHIBICHIH EKIHII (yHKIMSFa
KeOeuTin, an exkiHil (YHKUHUSIHBIH TYBIHABICHIH OIpiHIN (QYHKIHSFAa KOOEUTIN oJap/IblH albIPbIMbIH
eKiHII (YHKIMSIHBIH KBaJIpaThiHa OOJITeHre TeH 00Ia bl (E)'X = M

\Y \Y
Kapanaiibim Qynkmusimap nen (QyHKus mamacel TeK Oip apryMeHTKe FaHa TOyesai OoJaThiH
byukuusiab aiitaasr: y=F(X).
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Kypaeai dbyaknusutap gen QpyHKIusS apryMeHTi 6acka mamara Toyelii 001aThlH (QyHKIIUSAHBI aliTa bl

z=f(u), u=(x) Hemece z=f(Q(x)).

DOYHKUMAHBbIH TYBIHABICHIHBIH HETi3ri opMyJiajiapbIHbIH KecTeci:

Kapamaitbiv dyakumsutap | Kypaem dyakmmsimap

1.(C), = 0.
2.(Cx), =C(x),.
3.(x), =1.

4.(x™) =me™

(") =nu""u,

5.(d"), =d' Ina; (d), =d'u,Ina
6.(e*), =e"; (e), =e'u,.
7.log, %), =—1o. o. %
" Sa” x x]ﬂa! (logﬂu)x_u]na
1
8.(Ig x), = —0,4343; Igu), = —= ~ 204343
X ulnl0 w

9.(Inx), =

(nu), = 2=
iU

10.(sin x), = cos x;

(sinu), =cosu-u,

11.(cosx), = —sinx; (cosu), = —sinu -u,
\ | 1 -
12.(rex), = i tou) = u
(1) cos” x (tgu), cos’u
. 1 . \
13.(ctgx), =— . ctgu), =— u.
( gY)x 511’12 x ( gu),\ Sln2 u X
A\ N u,
14.(arcsin x), = - (aresin ), = —
—x —u’
. 1 . u,
15.(arccosx), = — =; (arccosu), = ————
—x _uz
. 1 : u
16.(arcrgx), = ~: (arctgu) , =—2=
1+x° l+u”
17.(arcctgx), =— S (arcctgu), =— % -
1+x° 1+u°

q)yHKI_II/ISIHLI TYBIHJbI apKbUIbI 3€PTTCY, OHbIH ©3TCPY 3aHAbUIBIKTAPbI MCH TYBIHABICHIHBIH KaCI/ICTTepi

apachlHIaFbl OailTaHBICTApPFa HET13/IeNTeH.

Erep ke3 keireH «xi1» jKOHE «X2» €Ki HYKTE YIIIH OChl apalibIKTaFbl X2>X1 karmaiibiaaa f(X2)>f(x1)
TEHCI3/IIr OpBIHAAJICa, OHJA y=f(X) GyHKUHUACH |a, b[ apanbiFblHAa ©CeTiH QYHKIMS A€l aTaaaabl.
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y \ Erep ke3 KenreH «x1» ®oHe «X2» €Ki HYKTE YIIIiH OChI
J apajbIKTaFbl X2> X1 araanbiaaa f(X2)<f(x1) TeHcizairi
opbIHIANICa, OHAA V = f(X) QYHKIUACHI
]a, b[apanbireiaaa KeMHUTIH QYHKIHUS JCT aTanabl.
Erep x2> x1 xkarmaiina f(x2)>f(X1) TeHcizmiri opseiHpaca,
OoHJIa y = f(x) (b yHKIUSCBI
KaTasl 6CeTiH (QYHKIIUS JIST aTanabl.
Erep x2> x1 xarmaiiga f(X2)<f(X1), TeHcizmiri opbiHaaica,
0 ouga y = f(X) dbyHkuuscel Kartan KeMHTIH (DYHKIHS Oem
aTayajpl.
. : Y |
Karan ecetin 'xoHe KaTaja KeMUTIH (yHKIUSIIApIbl
BIPFaKThl (MOHOTOH/IBI) J€IT aTalIbl.
KaHHBIH KYpaMbIHIAFbI JIOPLTIK 3aTTHIH
MeJIIIepl bIpFaKThl (YHKIUSFA MbIcall 60TaIbI.
Jopinik 3aTThI Oip peT eHri3reHe, OHbIH
KaHJIaFbl MOJIIIEP] YaKbIT OTKEH CallbIH KEMHTIH
GyHKIUSFA KATAbI.
JIopiJTiK 3aTThI TAaMBIPFa TYPAKThI )KbLIAAM/IBIKIICH
Y3IKCi3 €Hri3reH e, OHbIH KaHIaFbl MOJIIepi 0

YaKbIT ©TKEH CaifbIH 6CeTIH (DYHKLMSFA jKaTaIbl.
blprakce13 (HeMOHOTOHHBIE) QYHKIHsIIAp Aa Ke3neceni. Mpicansl, Oip anTa imiHaeri aya
TeMIepaTypachl bIPFaKChI3 - QyHKITHSL.

Bbepinren apanbikra quddepeHunanaaHaThiH QYHKINUSHBIH OCYIHIH )KOHE KEMYIHIH KaXKeTT1 IIapThl:

1. Erep nuddepennunaniaHaTbiH QyHKIHS

y = f(x) ]a, b[ apanbireiHIa 6cce, OHIA OCHI APATBIKTHIH K€3 KEJITCH «X» HYKTECIH/Ie OHBIH TYBIH/IBICHI
f'(X)>0 6onampl.

2. Erep nuddepeniuanianatebid GyHKIUAS

y =f(X) ]a, b[ apanbirpiHaa Kemice, OH/IA OCHI APATTBIKTBIH K€3 KEITeH «X» HYKTECIH/Ie OHBIH
TybIHABICH T '(X)<0 Gonampl.

3. Erep nuddepennnanianatbH QyHKIMS

y =1(x) Ja, b[ apanbiFbiHma e3repmece «TypakThl 60Jica), OH/Ia OHBIH TYBIH/IBICHI

f'(x) = 0 6omazpL.

bepinren apanbikra 1uddepeHuaniaHaThiH (YHKINUSHBIH 6CYIHIH )KOHE KeMYIHIH JKETKUTIKTI
[IapTHI:

1. Erep ]a, b[ apaneireiaga y = f(X) pynkuusceiabie TybiHIBICH T '(X) OH Oosica, onma y = f(X)
(YHKIUSCHI OCHI apaibIKTa KaTaH TYPAC OCelIi.

2. Erep |a, b[ apansreiana y = f(X) pynkuusceiabH TysIHABICH f '(X) Tepic O6onca, onna y = f(X)
(YHKIUACHI OCHI apajibIKTa KaTaH TYpAe KeMUI.

3. Erep ]a, b[ apaneireiana y = f(X) dyukuusceiasiz TysiHAbICH f '(X) HONre TEeH Ooiica, onna y = f(X)
(GYHKIHUACHI OCHI apajIbIKTa ©3repMen/i.

4. Nnmocrpanusanbik matepuad: [Ipesentanus, ciaiiarap.

5.9ne0uer:
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17. Matthew A. Rewald, Bradley A. Lorang, Garrett E. Schramm. Pharmacy Calculations: An
Introduction for Pharmacy Technicians: An Introduction for Pharmacy Technicians.- [Place of
publication not identified] : ASHP.- 2021. // eBook Medical Collection EBSCO
6. bakbliay cypakrapsl (kepi 0ailjiaHbICBI):

1. ®yHKIUS TYBIHIBICHIHBIH MaFbIHACHI Hefle?

2. Kypaeni ¢gyHKIHS TYHABICBIHBIH KaparmaibiM (GYHKIHS TYHIBICBIHAH aibIPMAIIBLUTBIFEI HEC?

3. OyHKIHS TYBIHABICH apMalusiga KaHaai MakcaTTa KOJIJaHbIIaabl?

4. Kannaii xxaraiina QyHKIUS KaTaH ecemi?

5. Kanpaii sxarnaiina QyHKIus KaTaH KeMUI1?

6. OyHKIUSIHBIH 6CYi )KoHE KEMYiHIH KaKEeTT1 MapTTaphl.

Ne 7 Jlapic

1. TakbIpbI0bI: OYHKIMHUSIHBIH TUDdHEpEeHITHATBI

2. Makcatbl: CTyieHTTepre TYCiHAIpY.

3. apic Te3ucrepi:

Japic xocnapsl:

1. ®yukun auddepeHIanbIHbIH TYbIHBIMEH OailllaHbIChHI.

2. IuddepeHnnanapH KacCHETTepi.

3. Oynakuus auddepeHIanIapbiHbIH KECTECI.

Juddepennnanipii GyHKINS TYBIHBICBIHAH albIpMAILIBIIBIFBI HeJle?

Ay _

TyHH)IHHBIH AHBbIKTaMaCbIHAH: lim —= Yy
Ax—0 AX

. A
Erep TybIHIIBIHBIH LIETIH 6TE a3 «0» OH CAaHMEH aJiMacThIpca: &y =y +a Ay = y’Ax +a - AX,

ExiHII KOCBUIFBINI IIIaMa KaFbIHAH a3 [IaMaJiaH Jia 1opeke [1aMachiHa a3 00J1a/1bl, COHBIKTAH a3
IIaMaHbl a3 I1aMara KeOeUTKeH e, KOOCUTIH Il HOJIre YMTHIIAIbI;

a-Ax—0

By xxarnaiifa sKybIKTam anrasaa ecimine «A», «d» TaHOaCbIMEH aaIMacTbIPbLIa/Ibl:

A~d dy=y'dx+0

@DyHKIMS OCIMILIECIHIH HET13T1 ChI3BIKTHI 06iri GyHKIUSHBIH AuddepeHnasl Jern aTanaibl:
dy = y'dx

OyHKIUSHBIH U GEpeHITNATBI KYBIKTAIl ecenTeyepe KONIaHbUTBIIbL.

OynHkims tuddepeHrans Kanai aHbIKTalaab?

Oynknusa qudQepeHIranbl aHbIKTay YIIiH OepiareH GyHKIUSIHBIH O1piHII PETTI TYBIHABICHIH
aHBIKTAIl, OHBI TAYEJICI3 apryMEHTTIH IudPepeHIanbiHa KoOSHTy Kepek.


https://www.iprbookshop.ru/127267.html
https://www.iprbookshop.ru/134642.html
https://www.iprbookshop.ru/67161.html
https://www.iprbookshop.ru/149969.html
https://research.ebsco.com/c/tpjtkn/search/results?db=nlebk&isDashboardExpanded=true&limiters=None&q=AR+%22Matthew+A.+Rewald%22&redirectFromDetailsToResultsPage=true&initiatedBy=typed-in
https://research.ebsco.com/c/tpjtkn/search/results?db=nlebk&isDashboardExpanded=true&limiters=None&q=AR+%22Bradley+A.+Lorang%22&redirectFromDetailsToResultsPage=true&initiatedBy=typed-in
https://research.ebsco.com/c/tpjtkn/search/results?db=nlebk&isDashboardExpanded=true&limiters=None&q=AR+%22Garrett+E.+Schramm%22&redirectFromDetailsToResultsPage=true&initiatedBy=typed-in

ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYycTik KasakcTaH MeanuuHa akagemusicbl» AK AO «lOxHo-KasaxcTaHcKas MeavuuHCKast akagemMus»
Kagenpa «MeanuuHambIK 0M0(pHU3HMKa )KOHE aKIAPATTHIK TEXHOJIOTHSIAP» Ne 35-11(M)-2025
Jlopic keureni «MaTemaTuka - 6emiM 1» 40 Gerrin 26 Geti

Mpicain. y=2x3-4x+5 pyHKIUACH OEpiITreH.
OyHKIUSHBIH 1 depeHnaibH Tady Kepek:
dy=(y)'dx=(2x3-4x+5)'dx=(6x2-4)dx.
Juddeperunanipi KacCueTTepi:
1. Typaxrsl mamansiH qudQepeHnraib Hejre TeH;
y = C, MYH/JIaFbI C- TYpaKThl mama, y' =0, dc =0.
2. bipremie ¢yHKIUSIApABIH aareOpasblK KOCBIH/BICH JKOHE alBIPBIMBIHBIH auddepeHuais, coi
byuakuusapabH 1uddepeHanIapblHbIH aIreOpaiblK KOCHIHABICH )KOHE albIPhIMbIHA TCH OOJaIbl:
B(T + M - IT) = BT + BM - BIIIO
3. TypakTbl keOenTKiI e3repicciz auddepenimanapiy ceipThiHa mbiFapbuiaas: d(cu) = ¢ du

4. Exi xeOeutkimTiH auddepeHmansl - OipiHIN  KOOSHTKIIITI  KIHIII KOOCHTKIMTITIH
maddepeHmanpHa, an eKiHm KeOSUTKImTI OipiHml KeOeHTKITITIH auddepeHnnanbpHa KoOenTi,
0ip-0ipiHe KOCKaHFa TEH 0OJIaIbl: d (uv)=udv+vdu

5. bemmextiH nuddepennmansi- G6enrimti OeninaiHiH auddepeHnnanbHa, an 0eaiHAiHI OeNTimTiH
muddepeHnmanbiHa KoOeuTiI, onapasl O0ip-0ipiHeH mierepin, OONTIIITIH KBaIbIpaThiHa OOJITEHTe TEH

u vdu—udv
0oJ1aIbI: d —|= A 29
v v

6. Kypaeni pyuxususin nuddepennunanst (Y=Ff(u), u=g(X) — byHKkuunsaan agpiaran GYHKIHS) OChI
(YHKIMSHBIH TYBIHIBICBIHA KYPACT apryMeHTiH A dhepeHnanbsiH KoOeHTKeHTe TeH 00IaIbl:
df(u) = f '(u)du

OynHkuil muddepeHranIapbIHbIH KeCTeC:

d.
1.dx" = nx"‘dx. 7.d(ctgx) = —— ZL :
sin” x
2.da” =a" In adx. dx
8.d(arcsin x) =
dx V1-x?
3.d(log, x)= : "
x g 9.d(arccosx): A
dx V1-x?
d(lnx)="". 1
X 10.d(arctgx) = =
4.d(sin x) = cos xdx. 1+xdx
5.d(cos x)=—sin xdx. 11.d(m“06f8?~’)=—1+x2'
6.d(1‘gx) _ d«’f _ 12.df (u) = f'(u)du
Cos™ x
4. Nnumoctpanusibik Mmatepuad: [Ipesenranus, cnaiarap.
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15. AnnubaeBa JI.T. Ti30ekTiH >koHe (PYHKIUSAHBIH 1I€T1: OKY Kypaibl.- Anmarel: Hyp-IIpunt, 2014.-
129 c. //IPR SMART: https://www.iprbookshop.ru/67161.html

16. Kyrreiroskuna A.C. XKorapbel MmaTemaTHka Heri3aepi: OKynbIK.- AnMarel, MockBa: EDP Hub, A
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6. bakbliay cypakrapsl (kepi 0ail1aHbICBI):

1. Iuddepennmanabiy GyHKIUS TYBIHIBICBIHAH albIpMaIIbLIBIFEI He/le?

2. @yukus auddepeHimanbl Karai aHbIKTaTaIbl?

Ne 8 JTapic

1. TakbIpbIObI: DYHKIMAHBIHBIH ChI30ACHIH CATTy
2. Makcartbl: CTyIeHTTepre TYCIHIIPY.
3. Jdapic Te3ucrepi:
Jlopic xocmapsl:
1. OyHKIUSHBIHBIH CHI30AaChIH CATYIBIH AJITOPUTMI.
2. OyHKIUSHBIH ChI30aChIH MbICAJI APKBLIBI Caly.
DYHKIMAHBIHBIH ChI30ACHIH CANTY/ABIH AJITOPUTMI:
. OYHKIMSHBIH aHBIKTATy 00JIBICHIH Ta0Yy.
. OYHKIUSHBIH CAMMETPHUSUIBIFBIH aHBIKTAY ((PYHKIUSHBI TaK, )KYIT €KEHIH 3epTTeY).
. OYHKIUSHBIH Y3IKCI3ITH, IePHOATBUIBIFBIH 3€PTTY.
. OyHKIUSHBI Y31ITy HYKTECIHIH €Ki )KaFbIH/IaFbl ©3TepyiH KapacThIpy.
. OYHKUUSHBIH MIEKCI3IKKE 63repyiH aHBIKTaY.
. OyHKIIUS ChI30AaCHIHBIH KOOPAMHATA ©CTEPIMEH KUBLIBICY HYKTEJIEPiH Taly.
. OYHKIUSHBIH 6CY, KEMY apaJIbIKTapbIH )KOHE 3KCTPEMYM HYKTEJIEpiH Taly.
. M1y HYKTECIH aHBIKTAYy.
9. OifbIC oHE JIOHEC apalIbIKTAPbIH aHbIKTAY.
10. bapibIk aHbIKTaIFaH MoHAEPAl O1p KecTere KeATipy koHe (YHKIUSHBIH ChI30aChIH caiy.
OyHKIUSHBIH CbI30AaChIH MBICAN apKBUIBI caly: y = X3 - 3x
1. ®ynkuws 6apabiK X € |-00, + 0o[ aHBIKTaIFaH.
2. OyHKIUSHBIH 6CY )KOHE KEMY apallbIFbIH aHBIKTAY:
 bBipinmni petti TybiHAbIHBL aHbIKTAY: T '(X) = 3%2 — 3.
* Erep f'(x)>0 6ouca, 6epinren apansikra Gpynkunus ecemi: T'(X) =3x2 -3 >0 (x2> 1, Hemece [X|
>1).
ConapIKkTan y = X3 - 3x QyHKUHsCH |-00, -1 u |1, + oo apanbikTa ecei.
* Erep f'(x)<0 6osnca, 6epinren apanbikra Gynkums kemuni: f'(X) =3x2 - 3 <0 (x2 <1, Hemece -
1< x <1).
CoHnpIKTaH y = X3 - 3x pyHkusce |-1,1[ apanbikra kemui.
3. Kputukanblk HYKTeIep/Ii aHBIKTAY KOHE OJIapAbIH CHUIIATHIH 3ePTTE:
*  bipinami perrti TybiHabiHb (T '(X) = 3x —3 = 0) Hosre TeHel oThipbin, (X1 = -1, x2=1)
KPUTHKAJIBIK HYKTEJIePi aHBIKTaY.
»  bipinmi perti TybIHABIHBIH X1 = -1 jx0He X2 = | HYKTeNnepAiH aiHaTachIHAaFbl TAHOACHIH
aHBIKTAY.
*  x1=-1 nykreci ymin: f'(-2) =3(-2)2 -3 =9 > 0. CongpikTaH, x1 = «-1» - MaKCUMyM HYKTECI,
an  (ynxusaeig Makcumymsr: f(-1) = (-1)3 - 3(-1) = 2.
» x2 =1 nykreci yuris: f'(0)=3(0)2-3=-3<0.
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ConupIkTaH, X2 = «1» - MUHUMYM HYKTeci, ai Gyukiusasigm naamymsr: f(1)= (1)3 - 3(1) =- 2
4. Y31iKC13 KHCHIKTBIH OMBIC aiilMaFbIHAH JJOHEC aliMaFrbIH O6JICTIH UiTy HYKTECI IeN arajaThlH HYKTeH1
aHBIKTAY:
¢ f"(x)=6x=0 - exiHIIi PETTi TYbIH/IBIHBHI.
* x=0=0 - uiny HyKTeCiHIH abCIHCCacHl.
+ f(0)=03-3+0=0-uiry HYKTECiHIH OpJIMHATACHI.
*  0O(0; 0) — iy HYKTECIHIH KOOPIUHATHI.
5. OiibIC KoHE IOHEC apaJIbIKTAPbIH aHBIKTAY:
o f"(X) = 6x <0 mapTe! OpbIHAaICa, KUCHIK AoHeC X<0 00aIbl.
ConppikraH |-00, O] apaibIFbIHIa KUCBIK TOHEC OOIa/IbI.
e f"(x)=6x >0 mapTsl OpbIHIAICA, KUCHIK OHBIC X > 0 0OJIaIBbl.
Conppikran |0, +oo[ apalIbIFbIH/Ia KHCHIK OMBIC 00JIaIbI.
6. KuchlkThiH «OX» 6CciMeH KUBLIBICY HYKTECIH aHbIKTay. OJ1 YIIIiH TeHJIEYIep )KYHECIH Kypy kKoHE

y =x%—3x
x=0

»  Tenueynep xyhecinaeri x=0 mer, y=0 aHbIKTaY.
*  Kucbikreig «Ox» eciMeH KUBUIBICY HYKTeCiHIH KoopauHaTtacel: -~ O(0; 0).
7. KucslktbiH «Oy» 6ciMeH KUBLIBICY HYKTECiH anbIKTay. O YIIiH TeHIEYIIep )KYHEeCiH Kypy KoHe

y = x> —3x

KHCBIKTBIH «OX» 6CIMEH KHBUIBICY HYKTECIH Ta0y:

KUCBIKTBIH «Oy» 6CIMEH KUBUIBICY HYKTECIH Taly: y=0
«  Tenueynep xyitecinmeri y=0 mem x1=0; x2= V3;
x3=-\3 MOHJIEpiH aHBIKTAY.
«  Kucsikrsie «Oy» ociMeH KHbIITBICY HYKTeciHiH koopauHatacs: M1(-\3; 0); M2(\3; 0).
8. 3epTTey HaTHKEIEPIH KECTEre SHI13Y:

X -1 0 1 3 |\3
f(x) 2 |0 2 0 0
f'(x) 0 |3 0

£"(x) -6 |0 +6

Hykre |ma |mimy min

CHUIATBEL  |X

9. y=x3-3X QyHKIUSHBIH CHI30aChIH CaIly:

BapibIk HyKTeJIepIiH KOOpIUHATATaPbI:
1. O(0; 0) — miny HYKTECI.
2. A(-1; 2) — max Hykreci.
3. B(1; -2) — min nykreci.
4. 0(0; 0) - kuchIKThIH «OX» 6CIMEH KUBUIBICY HYKTECI.
5. M1(-V3; 0); M2(V3; 0) — kuchIKTBIE «OY» 6CiMEH KHBUIBICY
HYKTeJepi.
4. Nnmoctpanusibik Mmatepuad: [Ipesenramus, ciaiarap.
5. Opneduer:

Yy=x3 -3x
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kypaibl. Kaparaner. 2015 https://aknurpress.kz/reader/web/1691
4. B.P. Yynunosckux, A.Ill. Kaunosa. [Ipaktnueckue paGoThl 10 BeICIIEH MaTeMaTUKe: yueOHOe
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5. Kormranosa I'.P. Maremartuka 1: oKy kypaisl, -Anmater 2019. https://aknurpress.kz/reader/web/2080
6. Komranosa I'.P. Maremartuka 2: oKy kypaibl: Anmatsl 2019. https://aknurpress.kz/reader/web/2081
7. K.K. Kyna6aes, I'.C. CapbacoBa, M.A. Mman6aeBa, A.C. KeinpipbaeBa. MaremaTtuka. 1 Gemim:
Oxkynsik. Anmatsl, DBepo, 2020. 144 6. https://elib.kz/ru/search/read_book/2515/
8. K. XK. Kynabaes, I'.C. CapbacoBa, M.A. Iman6aeBa, A.C.KeinpipbaeBa. Matematuka. 2 6emim:
Okynsik. AnmMaTtsl, DBepo, 2020. 144 6. https://elib.kz/ru/search/read_book/1877/
9. Hypmaramberos JI.E. Meaumunanarsl xxorapbl MareMaTuka Herizaepi: Oky xypamust/ J1.E.
HypmaramberoB, M.O. Hypmaran6etoBa.- AnmMatsl: «9Bepo» b6acmackl, 2020. — 116 6.
https://elib.kz/ru/search/read _book/711/
10. Kyna6aes K.JK. Maramartuka: oKy Kypaibsl.— AnmaTer: 9Bepo, 2020.-136 0.
https://elib.kz/ru/search/read _book/3091/
11. XKymabaes K.)K. Xorapsr MaTemaTrka (KeHICTIKTET1 aHATUTHKAJIBIK T€OMETPHS, AaHBIKTAYBIIITAp
MEH MaTpulanap, CbI3bIKTHIK TeHaeyiep): npaktukym / KOK. XKXymabaes, P A. XKymabaeBa.- Anmarsl,
Mocksa: EDP Hub, Aii I[Tu Ap Menawua, 2024.- 169 c. //IPR SMART:
https://www.iprbookshop.ru/143330.html
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12. TectoBbIe BOIIPOCHI IO TEOPUH BEPOSATHOCTEH: yueOHO-MeToauueckoe mocodue / B. /1. IIponenko,
E. A. JlykpsiroBa, T. B. JlsmyHoBa [u ap.].- Mocksa: PY/IH, 2017.- 68 c. // IPR SMART:
https://www.iprbookshop.ru/91081.html

13. Kypanosa ¥.0. XKorapsl MaTemMaTHKa Heriznepi: oKy Kypaisl / ¥.0O. Kypanoga, I'.E. Xunekynona.-
Tapa3: Tapa3ckuii peruoHanbHbIH yHHBepcHTeT MeHd M. X. [lymnaru, 2019.- 256 c. // IPR SMART:
https://www.iprbookshop.ru/127267.html

14. Manbnesa JXX.JI. Maremartuka s CTyIeHTOB-MeIMKOB. B 4 wactsax. U.1. Hauana nunelinoi
anrebpsr: yueoHoe mocodue / XK. JI. Manbuesa, C. B. ManbiieBa, O. B. Ps3anoBckas.- HoBocubupck:
HI'Y, 2023.- 112 c. //IPR SMART: https://www.iprbookshop.ru/134642.html

15. Angu6aesa JI.T. Ti30ekTiH koHE QYHKIUSHBIH IIETi: OKY Kypaibl.- Anmatel: Hyp-Ilpuat, 2014.-
129 c. //IPR SMART: https://www.iprbookshop.ru/67161.html

16. Kyrteiroxxuna A.C. XXorapel MaTeMaTHKa HETi37epi: OKYIbIK.- Anmatel, MockBa: EDP Hub, A
ITu Ap Menaua, 2025.- 212 c. //IPR SMART: https://www.iprbookshop.ru/149969.html

17. Matthew A. Rewald, Bradley A. Lorang, Garrett E. Schramm. Pharmacy Calculations: An
Introduction for Pharmacy Technicians: An Introduction for Pharmacy Technicians.- [Place of
publication not identified] : ASHP.- 2021. // eBook Medical Collection EBSCO

6. bakbL1ay cypakrapsl (Kepi 0alIaHbICHI):

1. ®ynkums cp30aChiH caly KaHau Ti30enepaeH Typaanl?

2. Winy nykTeci aemn KaHaail HYKTeHi alTaabl?

Ne 9 JTapic

1. TakpIpbIObI: AHBIKTAIMaFaH HHTErpasl. AHBIKTaJIMaFaH UHTETPAIIbIH HET13r1 KaCHeTTepi.
AHBIKTaIMaraH UHTETPAIJIBI €CENTEY JIICTEPI.
2. Makcatbl: CTyieHTTepre TYCiHAIpY.
3. apic Te3ucrepi:
Japic xocnapsl:
1. AHBIKTaJIMaraH MHTErpal.
2. AHBIKTalIMaraH HMHTErpaJi[blH HET13r1 KacueTTepi.
3. AHBIKTaJIMaFraH WHTETPaJIJIbIH HETI13r1 (QopMysuiagapsl.
4. AHBIKTaNIMaraH HMHTErpajijibl eCenTeyAiH dicTepi
AHBIKTaIIMaFaH UHTETpAIAbIH QYHKIMS 1uddepeHuanbHad albIpMallbUIbIFbl Hepe?
Oynkius quddepeHnnansl apKbUIbl YIEPICTIH ©3repiciH aHbIKTayFa 00saabl, all (pyHKIUSHBIH
©3repreH TYPIHEH OHBIH OacTamkbl TYpPIH SIFHU ajFallKbl (DYHKIUACHIH TaOy YIIIH aHBIKTaJIMaraH
WHTETPaJ JeTeH YFBIM KOJIIaHbLIa IbL.
Erep Gepinren F(x) ¢bynxuusicbibH TybIHABICH f(X), nuddepenimans f(x)dx 6osca, oHaa aiFamikbl
¢byakmusmapasiH  kublHEL - F(x)+C  f(X)dx-TiH  aHbIKTaiMaraH MHTErpajbl J€H  aTajbIHaJbl.
j f (x)dx=F(x)+C

MyH 1afbI: [ - anpikTanMaran WHTETPAIBIH OeNrici, X — TOyenci3 apryMeHT, f(x) — uaTerpai
acTeiHAarsl pyHknus, f(x)dx — uHTErpan acTeiHAarsl 1mama, F(x) — anramkel GpyHknus, C — TypakThl
rama.

AHBIKTaIMaFaH MHTETPAJIbIH HET13T1 KacueTTepi:

1. AHBIKTaIMaraH WHTETPAIAAH AIBIHFAH TYBIHJIBI WHTETpal acThIHAAFbl (QYHKIUsSFa TeH OOJajbl:

([f(x)olx)'x — (%)

2. AHBIKTaJIMaraH MHTErpajiblH AuddepeHnuansl MHTETpad acThbIHAAFbl  IIaMara TEeH O0oJajbl:

d j f (x)dx = f (x)dx
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3. Anramkel GyHKUUSHBIH JuddepeHaibiHa ajlblHFaH aHBIKTaJIMaraH WHTErpall COJ allFallKbl
(YHKIMSIHBIH ©31HE J)KOHE TYPAKTHI IIaMara TeH 00J1a/Ibl: Id F (X) =F (X) +C
4. «k» TypaKThl IaMa WHTETPAIJIBIH aJIIbIHA ©3TePici3 MIBIFAPbIIa/IbL: jkf(x)dx =k f f (x)dx

5. BipHeme QyHKUMsIIap KOCBIHIBICHIHBIH HE albIPHIMBIHBIH HMHTErpaibl, COJI (YHKUIUSIAPIbIH
HMHTETPAIIAPBIHBIH KOCHIHIAChIHA HE abIPHIMBIHA TEH 0O0JIa]TbI:

I(fl(x)+ f,(x)— f3(x))dx:j fl(x)dx+j f2(x)dx—f f,(x)dx

HuTerpanpayabin Herisri gopmyJiajiapbl:

1.Idx:x+C.
L G'ICOS XGRS s X 20 10..[1dx2 = arctgx+C.
2. x"dx = C; -1). ) +X
IX s n+1Jr (n=-1) 7.j3|n Xdx=-cos x+C. dx _
Sj'%zlr”x'_i_c dx 1l.jﬁ:arCS|nX+C.
’ X { 8.[ > :th+C.
2 C‘? " 12.jtgxdx=—ln | cos x| +C.
4.|a*dx=—+C. X
I Ina 9'Isin2 - C9X*C 13 fetgxdx=1In|sin x| +C.

S.Iexdx =e* +C.
AHBIKTaJIMaFaH WHTETPAJIBI €CeNTeY IIH dIiCTepi:
1. Tikeneii unTErpaNIay SIIcCi:
by anic uHTErpan acTbiHAarkl PyHKUMA TiKeJIeH KecTelik Gpopmysara Coilkec KelareHae HeMece

MHTETPaJI/IbIH KACUETTEPIH Naiiianana OThIPBIN KeCTeNiK GopMyara KeATipiareHae KoJIaaHbUIaabl.
3 2

1.'[(5x2 +2x—3)dx = SIxzdx+ Z'fxdx—?,'fdx 5% 12X _3xic= §x3 +x*-3x+C
3 2 3
5 X
X

2./ (x* +79)dx = | x*dx+| 7*dx=—+——+C

ot + 7 <P o | Tiax = 4
2. AWHBIMAJIBIHBI aybICTBIPY APKbLIbI HHTETPAIAY JJIICi:
By omic J f(X)dX wuHTErpa’bIHIAFBI «X» apryMeHTi Kypaen (x=(ot)), srau f(X) GyHKIMSICHIHBIH

anFamikpl QyHKIMACHIH OipieH TabyFa MYMKIHJIK OoJMaraH sxarqaiga x = @(t) aiMacTeIpysl
apKBUIBI OEPIIITeH HMHTETPAJI/Ibl aHBIKTAY YIITH KOJTaHBLIAIbI.

Kana ¢yHKIIMS MBIHA TYP/E Ka3bUIadbl: I f(x)dx = I f (p(1))e'(t)dt

byt popmyna aHbIKTaIMaraH HHTETPAJIbIH aifHBIMAJIBIHBI aYBICTBIPY 9IICIHIH (POpPMYIIachl Jem
aTajajpl.

2X+3=t
dt 1 1
d (2X +3) = dt o 1 21 > 1
dx o 1+ 1t 1t2 :
—_—= R\ =|-4%==|t 2dt== +C=-—+C=t2+C=+t+C
I»\/2x+3 20X d(tjt J‘\/f 2j 2 la 2 2
dx=—
2

3. benekren nHTEerpaaay oiici:

by oftic mHTErpai acThiHAarbl QYHKIUS SPTYPIIi eKi U=U(X) sxoHe V=V(X) OYHKIHSITapBIHBIH
KeOeHTiHaICI TYpiHe OepiareHae KolJaHbUIaIbl.

Erep oy pynkiusutap auddepennmannanca, onga d(uv) = vdu + udv ansiaazst, oceigan udv = d(uv)
—Vvdu aHBIKTaJIA/IBL.
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Erep exi sxaFbIlH HHTETpAI/IBICA, OH/Ia 0OJIIKTEN MHTErpajaayabiH (OpMYyJIachl aJbIHAABI:
u=Xx
du=dx
[udv=u-v—[vdu jxexdx=d9=£de = xe* —[e*dx=xe* —e* +c=e*(x-1)+c
Jdg=[rdx
g=e"+c;c=0
4. MaumocTtpaunusijbiK Matepuadn: [Ipesenranus, cnaiarap.
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17. Matthew A. Rewald, Bradley A. Lorang, Garrett E. Schramm. Pharmacy Calculations: An
Introduction for Pharmacy Technicians: An Introduction for Pharmacy Technicians.- [Place of
publication not identified] : ASHP.- 2021. / eBook Medical Collection EBSCO

6. bakbliay cypaxkrapsl (kepi 0ail1aHbICBI):

1. AHbIKTaIIMaraH UHTErpaiiblH QyHKIMS JuddepeHranblHal ailbIpMallbUIbIFbI Hesle?

2. AHBIKTaNIMaFaH MHTETPAJIbIH KaHAal KacueTTepid Oinecizaep?

3. UnTerpannay amicrepi.

Ne 10 Tapic

1. TakpIpbIObl: AHBIKTATFaH WHTErpall. AHBIKTAFAH MHTETPATJIBIH HETI3r KAaCHETTEpl kKOHE eCenTey
omictepi. AHBIKTaJIFaH MHTETPAIIBIH KOJAHBUTYBI
2. Makcarbl: CTyJIeHTTepre TYCIHAIPY.
3. dapic Te3ucrepi:
Japic xocnapsl:
1. AHBIKTaJIFaH UHTETPAIL.
2. AHBIKTaJIFaH HHTETPAJ/IBIH HET13T1 KaCHeTTepi.
3. AHBIKTaJIMaFraH >KOHE aHBIKTAIFAaH WHTETPAJIJIBIH apaChIHIarbl OalilaHbIC.
4. NnTerpannay by 9iCTEPi.
5. ’Ka3sIK durypanapapH ayJaHbIH €CETTEY.
6. ANHBIMAJIBI KYLI )KYMBICHI

AHBIKTAIFaH UHTETPaT YFBIMBI MaTeMaTHKaa, (hapMaIusia, HHKEHEPIIIK TEXHOJIOTHSIA HKIHE
KOJI/1aHOaJIbl FRUTBIMIIAP/IAa KeH TYpAe KoynaHbuiaabl. OHBIH KOMETIMEH KUCHIK CHI3BIKIICH IIEKTENTeH
ayJnaHmaapAbl, JOFAHBIH Y3BIHABIFBIH, €PKiH JCHENEPIiH KOJEeMiH, alHBIMaIbl KYIITIH »YMBICHIH,
KBIIAMIBIKTBI, ICHEIeP/IiH MHEPIIMs MOMEHTIH KOHE T.C.C. ECEITEH/I1.
AHBIKTaJIFaH MHTErpajl YFbIMbIHA KENTIPETIH KUCBHIK CBI3BIKTBI TPANCLUUSHbIH ayJaHblH ecenTeyi
KapacTeIpaiiblK. y = f(X) KUCBIFBL, [a, b] kecinmici, «OX» eci, X=a ®oHe X=b Ty3yJIepiMeH MIEKTEITeH



https://elib.kz/ru/search/read_book/1877/
https://elib.kz/ru/search/read_book/711/
https://elib.kz/ru/search/read_book/3091/
https://www.iprbookshop.ru/143330.html
https://www.iprbookshop.ru/91081.html
https://www.iprbookshop.ru/127267.html
https://www.iprbookshop.ru/134642.html
https://www.iprbookshop.ru/67161.html
https://www.iprbookshop.ru/149969.html
https://research.ebsco.com/c/tpjtkn/search/results?db=nlebk&isDashboardExpanded=true&limiters=None&q=AR+%22Matthew+A.+Rewald%22&redirectFromDetailsToResultsPage=true&initiatedBy=typed-in
https://research.ebsco.com/c/tpjtkn/search/results?db=nlebk&isDashboardExpanded=true&limiters=None&q=AR+%22Bradley+A.+Lorang%22&redirectFromDetailsToResultsPage=true&initiatedBy=typed-in
https://research.ebsco.com/c/tpjtkn/search/results?db=nlebk&isDashboardExpanded=true&limiters=None&q=AR+%22Garrett+E.+Schramm%22&redirectFromDetailsToResultsPage=true&initiatedBy=typed-in
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(dburypa KUChIK ChI3BIKTBI TpAMCIUs ST aTallajbl.

4

LE |

| i 8 |
8 | f(cl)l f(Fn—:B|
| I | ! i
IAXe | Axli { | BXaa
G w8 vy R VN
o) a=x, GCe X, C, X, Xn1 Ca1X,=b X

Erep [a, b] kecinaicinae f(x)>0 6oiica, oHIa KUCBIK CHI3BIKTHI Tpamenus «OX» OCiHIH YCTiHe
JpHAacapl.

AynaHbl «S» KUCBIK CBI3BIKTHI TPANCIMSIHBIH «S» ayJIaHbIH €CenTey YIIiH [a, b] KeciHIICIH epKiH
Typae «ny» Oellikke OeJIeHiK.

Beny Hykreci: a=x0<x1<x2<..<xn-1<xn=h.

ByJ1 HYKTesepAeH KUCBIK ChI3BIKIIEH KUBUIBICKAHILA MEPIeHIUKYIISP TYPFhI3aiibik. OCbl HyKTeneperi
byuknusiHbiH MoHI: y= f(x0); y1= f(x1); y2=(x2); ... ; yn-1=f(xn-1); yn= = f(xn).

OCBIHBIH HOTHKECIHE KUCHIK ChI3BIKTHI TPANEUsHBIH ayAaHbl «N» JIEMEHTAP KUCHIK ChI3BIKTHI
TpanenusyiapAblH ay/1aHIapbIHBIH KOCHIHIBICHIHA OOiHE/T1.

Ax0, Ax1,... Axn-1 apanbIKTapblHaH €pKiH Typ/e

c0, cl, c2,... cn-1 HykTenepiH anaiblK. Ocel HyKTenepAeH y = f(X) KUChIFbIMEH KUBLIBICKAHILIA
HEePIEHAUKYIISP KYPri3eHik.

f(c0), f(c1), f(c2), ..., f(cn-1) - opaMHATANAPEI ATBIHAIBI.

Hormxecinne Herizi Ax0, Ax1,... Axn-1, an 6uikriri f(c0), f(c1), f(c2),... f(cn-1). opauHaTamapsl
00J1aThIH CaThUIbI TIK OYpHIIITAP alaHadbI.

byn purypa - A0' A1' AI"A2' ... AN CBIHBIK CHI3BIKTapbIMEH [IEKTEITEH.

AJbIHFAH caThIIBI (GUTypaHbIH «SN» ayaaHbl «Ny» canbiHa aHe Axi (i =0,1,2,...,n-1) KeciHaiHiH
Y3bIHBIFBIHA TOYENII O0MaIbL..

«Ny CaHBIH MIEKCi3 apTThIPFaH/Ia KIHE «AXI » apasbIFbIH MYMKIHJIITIHIIIE a3aiTKaH/a, «SN» CaThLIbI
(burypanblH ayaaHbl «Sy TpanelMsSHbIH ayJaHbIHA KaKbIH A Ibl.

CoHBIMEH KHCHIK CHI3BIKTHI (PUTYPaHBIH ayJaHbIH CaThUIBI (PUTypaHBIH ayIaHbl YMTHUIATHIH IIET1 el
arayra 00najpl.

«Snhyaynansl OepiliTeH apajbIKTaFbl 0apIIbIK TYPFBI3BIUIFAH TiK OYPBIIITAPIBIH Ay JaHIAPBIHBIH
KOCBIH/IBICBIHA T€H 00JaIbl:

n-1
Sn = f(c0) Ax0 + f(c1) Ax1 +...+ f(cn-1) Axn-1= > f(c, fAX;)
i=0
Erep Oenerin «N» caHblH «AXI» apaybIKThIH €H YJIKCH Y3BIHIBIFbI HOJTE YMTBUIATBIHIAM €TiIl
IIEKCI3 YIFAMTKAH/Ia, KUCBHIK ChI3BIKTHI TPATICHUSHBIH ayaaHbl opOip KOCBIHIBICH KeciumiHiy f(ci)
HYKTKCIHJIET1 (DYHKIIMSIHBIH MOHI MEH «AXI» apayibIKk MOHIHIHI KOOCUTIHIICIHEH TYPAThIH KOCHIH/IBIHBIH
mIerige Tey 0oJIabl.
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= lim E f(c
max Ax; —»0 4

Byt kockiHbl [a, b] apaisirsiHgarsl y = f(X) (byHKuHﬂCLIHLIH WHTETPaJIJIbl KOCBIH/IBICHI JICTT aTaJIajIbl.
Erep unTEerpasiinl KOCHIHABIHBIH COHFBI IIeTi Oap Oosica, oHma Oy mekTi [a, b] apanbIFbIHIAFBl Y =

f(x) GyHKIMACHIHBIH aHBIKTAIFaH WHTETPAJIbI 1T aTal/Ibl:
b

[ fogdx=_lim Z f(c; ax,)

max Ax; =0 4

a

MyHJaFbl, f(X) — HHETpas acThl GYHKIIHSI, «X» -HHTErPaJl alHBIMAJIBICHI, «a» CaHBI- HHTETPAJIIBI
TOMEHT1, «b» CaHbI- JKOFApPFBI MIET1 ACT aTajabl.
AHpIKTaIFaH UHTErpai — mamacel y = f(X) GyHKIHUSHBIH TYpiHE, )KOFAPFbl )KOHE TOMEHTI MIEKTEePiHiH
MOHIHE OalJIaHBICTBI OONATHIH TYPaKThl CaH. KHCHIK CBHI3BIKTHI TPANCHUSIHBIH ayJaHbl HETi3i [a, b]
apaJIbIFBIHAH IICKTEYJ TparneuusgaH ajblHFaH (DYHKIMS WHTErpaliblHA CaH JKarblHAH TCH OOJajbl:

S :_T f (x)dx.

AHBIKTaJIFaH MHTETPAJIJIBIH HET13r1 KacueTTepi:
1. AHBIKTaNFaH MHTETpaJ HHTETPaJIaHATHIH alHBIMAIBUTBIPABIH Oelnriieynepine OaiiaHbICThI

b b b
GoNMaii bl I f (x)dx =I f(t)dt =I f(u)du=...
a a a
2. Bepinren [a, b] apansireiagars! 1(x), f2(x), ... , fn(x) GyHKUIMSIAPBIHBIH KOCHIHABICHIHBIH

AHBIKTAJIFaH UHTCTPAJIbI, COJI (I)YHKL[I/IHJ'IapI[aH AJIBIHFAaH aHbIKTAJIFaH UHTCTpaJiAapAblH KOCBIH/AbICBIHA
b

b b b

fen GO j( f,(X)+ f,(X) +...+ f (x))dx = j f,(x)dx+ j f, (x)dx+...+j f (x)dx
a a a a

3. «k» TypaKThl 11aMa aHBIKTAJIFAaH UHTErPAJIJIbIH aJl/IblHA ©3Tepici3 HIbIFapblUIabl:

j)'k f (x)dx = ki f (x)dx

4. Erep >koraphbl ’KoHE TOMEHT1 LIEKTEP/IIH OPHBIH aybICThIPCA, OH/AA aHBIKTAJIFaH UHTErPaj 03
b

TaHOAChIH Kapama-Kapchl TaHOaFa e3repTe/i: j
a

5. Erep jxorapsl xoHe TOMEHT1 1ekTep 0ip-0ipine (b=a) TeH 0oJica, OHJIa aHBIKTAJIFaH UHTETPAIl HOJITe

b
TeH Oonazpl: I f(x)dx =0 jdX =b-a

f (X)dx = —T f (x)dx

C

7. Erep TemenTi unTerpan 6ap 6omnca, _[ f (x)dx u I f (X)dX omna ocer narerpan .[ f (x)dx «a»,
a c a

«b», «C» HYKTKIKpIHIH Ke3 KeJIreH 3 apa OpHajacybl YIIIH TOMEHI1 TypJe OpbIHAANaIbL:

jl f(x)dx:j f (x)dx + j' f (x)dx
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b
8. Erep f(x)>0 6ouca, onna _[ f(x)dx=>0

a
AHBIKTaJIFaH MHTETPa TYPAKThI CaHJIbI, ]l aHBIKTAJIMaFaH MHTETpajl aJIFaiKbl () yHKIHSIAPABIH
KUBIHBIH CUTIATTAl/IbI, O1paK aHBIKTATFaH KOHE aHBIKTAIMAaFraH MHTETPATIApAbIH YKCAC JKaJITbI
OelNrieHyl, Oap/IbIH apachIHAa THIFBI3 OAMIAHBICTBIH 0ap €KEHIITH KOPCETE ],
AHBIKTaJTFaH )KOHE aHBIKTAJIMAFaH MHTETPAIapIbIH apachiHaarbl OaiinansicThl HetoToH — JleitOoHuIl
¢ b
dopmtyacer opratsin Gepai: | | ()dX=F (X)[. = F(b)~F (a)
a
AHBIKTaJIFaH UHTETPaJIIbIH MIaMachl HHTETPal acThl (PYHKUIUSHBIH KOFAPFhI )KOHE TOMEHT IIeT1H/Ier1
Ke3 KeJITeH allFaiKbl () yHKIUSIAPBIHBIH alpbIMBIHA TCH 0OJIa/IbI.
AHBIKTaJIFaH MHTErpalibl €CEeNTEeY IIH dAicTepi:
1. Tikeneii MHTETpANIAY:
byn anic uHTerpan acteiHAarsl PyHKIMA TiKeNIel KecTellik popMymara coiikec KelIreHe Hemece

WHTETPAIIBIH KACHETTEPIH MMalijajlaHa OTHIPHIN KecTeliK popMmynara KeATipiAreHae KoJIIaHblIa Ibl.

2 2 2 2 2 2|2
X

j(zx +3)dx = jzxdx+j3dx = 2j XdX + 3j dx =251 + 3 =(2°-1)+3(2-1) =6

1 1 1 1 1

1
2. AVHBEIMAJIBIHBI AYBICTBIPY apKbUIbI UHTETpAJIAAY:

byn anic J. f (X)dX MHTETPAJIBIHAAFBI «X» apryMeHT1 Kypaeini (X=(pt)), arau f(X) QyHKIUACBIHBIH

aFairkbl QYHKIMCHIH O1p/ieH Ta0yFa MYMKIHAIK OOJiMaraH >kargaiga X = (o(t) aJIMacCThIPYbI
apKbUIbI OEpIITeH HHTETPAJIIbl aHBIKTAY YIITH KOJIaHbLIA/IbI.

b b

!

JKana QyHKIMSA MBIHA TYpJIE Ka3bLIaIbl: I f (x)dx = I f (p(t))¢'(t)dt

a a
by popmyna aHbIKTanMaraH MHTETpaJIJbIH allHbIMAJIbIHBI aYBICTBIPY 9ICIHIH (hOpMYyJIachl 1en
aTanaipl.

4—x=t
: O d(4-x) =dt B s ;
j —| dx=—dt :—j—:—jt 2dt:—2\/f‘ = 2J2+2J4=—2J2+4=118
0 4—xX 4\/E 4 3

t =4

t, =2

3. benekren nnTerpanaay:

By anic uHTerpan acthiHAaFb QYHKUIUS SPTYPIl €Ki U=u(X) *KoHe V=V(X) QYHKIHIIapbIHbIH
KeOeUTIHICI TYpiHe OeplareHae Ko aHbuIaIbl.

Erep Oyn dynkuusanap nuddepenumanaanca, onaa d(uv) = vdu + udv ansinaasl, ocbian udv = d(uv)
—vdu aHbIKTaNIAIbI.

Erep exi sxkarbiH HHTETpaA/IbICA, OH/Ia OOJIIKTEN MHTETpaIayabIH (POPMYITachl abIHABI:

b b

b
Iudv:u-wa—jvdu
a a
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Inx=u
dinx=du
dx
z —=du 51 2
[In xdx=| X =xhx; - [xZdx=2In2-In1-x =2Ih2-2+1=2In2-1
dx=dv 1 X 1
1 1
jdx:jdv
X=V
Kaszbik urypanapabiy ayaaHbH ecenrtey: [a, b] apansirsinga y = f(x)
y (GYHKIUSCHI Y3IIKCi3.
y=F(x)
Erep y = f(x), y =0, X = a, X = b CBI3bIKTapbIMEH IIEKTEITECH KUCBIK
CBI3BIKTHI TpanenusiHbIH ayaansl f(x)>0 Oosnca, OH1a OCHI ayaH-
AHBIKTAJIFaH UHTETpaJIFa T€H OO0JIaIbl;
b
S = j f (x)dx
a
0 =3 <=b «  MBbicail. y=sinx cuHycoiaacel xone 0<x <2m apanbirbiHiarsl OX eciMeH
HIEKTENreH (PUTYpaHbIH ayAaHbIH aHBIKTAY KepeK.
Yy
+S,
2m
o T X

-S,

[emyi: [0, 27t] apansirsia exi [0, 7] xoHe 71, 2] OoiKKe OomeMis.
[0, ] apanbiFbiEa sin x>0 6oJ1a/16I, COH/IBIKTAH:

T
S, = _[sin xdx=—cos X|; = —(cos  —cos0) = 2«e.1uien.
0
[7, 2xt] apanbirpiaaa sin x<0 601161, COHBIKTAH:
27
. 2r
S, = jsm xdx = ‘— cos x| ‘ =|-(cos2z —cos 7| = 2ke.rauen.

@urypansbly ayaassl: S = S1 + S1 =2+ 2 =4 kB.emnmuem.

AWHBIMAJBI KYII KYMBICHI:

Hene «MN» Ty3yi OoifbiMeH mamacsl F=f(s) 6omaTeiH aifHpIMaIBI KYIII ocepiHeH Ko3franaabl. KymTig
OarbIThI KO3FAJIBICTBIH OAaFBITHIMEH OaFbITTAC.

Jeneni «M» sxarnaiibiHal «N» Kaf1aibIHa aybICTHIPAThIH KYIITIH aTKapaThIH )KYMBICHIH aHBIKTAY
KEpeK.

Henenin «MN» xxypin eTkeH xombiH s0=0, s1, s2, ..., sn-1, sn = S HyKTenepi apKbIJIbl «n» dJIEMEHTAP
OenikTepre OeeMis.

Op0ip anemenTap GenikrepaeH oi (i=0,1,2,...,n) HYKTEHI TaHAAIl AJIaMbI3.

byt xe3ne apOip anementap 6emikteri f(ol) KyIm TypakThl O0IaIbI.
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f(cl) Asi kebelTiHIICI KYBIKTAIT arFanaa Asi JKypiJITeH KOJIaFbl KYII dCEPIHEH aTKaphLIAThIH
KYMBICKA TCH OOJaIbl:

Fo Fl Fz El—l
¥ — - + ® B8 emm—————O
M O, S: O,s, O, s, S.1 9. N
S.=0
DneMeHTap apajibIKTapAarbl 5KYMBICTBIH KOCBIHBICHI:
n—1 S S
A= lim % (o )as, = [ f(S)ds nemece A={f(S)ds
max As; -0 i—0 0 0

F=f(s) aifHpIMaNbI KYIITIH *KYMBICHI CaH >KarblHAH «S» JKYPUIT€H OJIJaH albIHFaH HHTErpajFa TeH
Oomazpl.

Mpeicai:

t = 0°C temmepaTypanarsl, Oip MOJIb HJI€alT Ta3IbIH Kepi N30TEPMUSIIBIK yaepic kesinnae 2,24 - 10-3 -
HeH 22,4 - 10-3 M3 —Kka yiraiifana aTKapaThiH )KYMBICBIH €CEITEY KEPEK.

enryi: bip Monb uaean ra3apiy Kepi U30TEPMHUSIIBIK YIepic Ke3iHae KpIchIMbI p = RT/V Gonanpbl.
I"azapiy keseMi «dVy» mamachiHa ©3repreHie, aTKapblUlaThiH 1eMeHTap kymbic dA = pdV Gonaasl.
I"aznpiy kesteMi V1 —aen V2 —re yirraiiFan/a aTKapbUTAThIH TOJBIK KYMBIC:

Vs, \Z =3
vV .
A= [ pbV :jﬂdv RTV[" =RTIh 2 =832-273In 22210 _5 03,7
: 3V s V, 24.10"
4. Nnmocrpanusanbik matepuad: [Ipesentanus, ciaiarap.
5.0pne0uer:
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6. bakpliay cypakrapsl (Kepi 0ailJIaHbICHI):

1. CaTbuibl pUrypaHbIH ay1aHbl HeTe Tayenai 0omanbl?

2. Kannaii KOCBIHIBI HHTETPAIIBIK KOCHIH/IBI JICTT aTalabl?

3. AHBIKTaIIFaH UHTETpal JIeN HeHl aiiTabl?

4. AHBIKTaJIFaH WHTETPAIIBIH KaHall HEeT13T1 KacueTTepin oinecizaep?

5. AHBIKTaJIFaH UHTETPAJIIbIH MiH1 Kallail aHBIKTaJIa1bl?

6. XKa3wIK durypanapbH ayJaHbl Kajdail aHBIKTaIa IbI?

7. AHBIMATBI KYIITIH aTKApaThIH )KYMBICHI Kalail aHbIKTaIa (bI?
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