MUHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHUS POCCUINCKOM OEJIEPALIMN
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICIIET0 00pa30BaHUs
«HanonanbHBIN HUcCIeI0BATEIbCKUI

Hwxeropozackuii rocynapctBennbiii yausepcutet uMm. H.1. Jlo6aueBckoro»

HNHCTUTYT 5KOHOMUKH

YTBEPXJIEHO

peenreM ydyeHoro copera HHI'Y
MPOTOKOJI OT
"24"nexabps 2025 r. Nel5

Pabouas nporpaMMa y4e0HOH TUCHUILIHHBI

MaremaTuka

CrnenuajJbHOCTB cpeAHero npogeccuoHaJIbHOr0 00pa3oBaHuA

38.02.08 Toprosoe nemno

Kpainpukauus BoIyCKHUKA

CHGLII/IaJ'II/ICT TOProBoro aeia

®opma o0yueHus

OYHasd

2026 ron



[Tporpamma y4eOHOM AUCITUIUIMHBI COCTaBJIeHA B COOTBETCTBUU ¢ TpeboBanusmMu OI'OC
CIIO no cneunansuoctu 38.02.08 Toprosoe aerno.

ABTOp:

[Ipenonasarens ornenenus: CI1O Cepreea T.JI.

(noonucs)

IIporpamMma paccMoTpeHa 1 000peHa Ha 3acelaHuU METOANYECKONH KOMUCCUU
«14» nos6pst 2025 roma mpotokos Ne5.
[Ipencenarens METOAMUYECKON KOMHUCCHH K.3.H., 1oieHT Makaposa C./I.



COJAEPXAHHUE

1. OBIIASL XAPAKTEPUCTHUKA PABOYEH ITIPOTPAMMBI YUYEBHOM

JUACTIVITITIMEHBL ......cooooooovvooeevoeeeeoeeeeeoe v ees e e s e e e s ees s s s es s e e s s e e e ee s ees e eees e eeeees 4
2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUATIIAHBI ..........oovooovvoeev. 7
3. VCJIOBUS PEAJTU3ALIMYA TPOTPAMMBI YYEBHOW JUCHMUIUIVHLI.............. 16

4. KOHTPOJIb M OIEHKA PE3YJIbBTATOB OCBOEHHMS YYEBHOH

TACHUTIINHBI



1. OBIASI XAPAKTEPUCTUKA PABOYEI TPOTPAMMBbI YUEBHOI
JTACHUTLINHBI

1.1. MecTo 1MCHUIIMHBI B CTPYKTYPe OCHOBHOM 00pa3oBaTe/ibHOI MPOrpaMMBbl:

VYuebnas aucuumiuHa «MaTeMaTukay sBiISeTcsl 0043aTenbHON 4acThio 001eo0pazoBa-
TEJBHOI'O LIMKJIAa OCHOBHOW 00pa3zoBaTesibHOM Iporpammsl B coorBercTBuu ¢ @I'OC no cnenu-
anpHOocTH 38.02.08 «ToproBoe nemo».

Ocoboe 3HaueHne AUCUUIUIMHA UMeeT npu ¢popmupoanuu u passutuu OK, 01, OK 02,
OK, 03, OK 04, OK 05, OK 06, OK 07.

1.2. Heapb u ni1aHupyeMble pe3yabTAThl 0CBOEHUS AUCHHUIIIUHBI:

B pamkax mporpaMMmbl y9eOHOW AMCHMUILIMHBI OOYYAIOMIMMHUCS OCBAMBAIOTCS 3HAHUS U
yMeHusl, popMHUPYIOTCS 001IKe U TPo(hecCHOHATbHbBIE KOMIETEHIIHIA:

YMeHus: pacno3HaBath 3a1a4y U/ UK IpodiiemMy B
npodecCHOHAIBLHOM U/HIIH COLMATIbHOM KOHTEKCTE;
aHAJM3UPOBATh 3329y U/WIK POOIEeMy U BBIACTATH €
COCTaBHBIC YaCTH; OTIPEEIISATh ATAIBI PEIICHUS 3a1a4H;
BBISIBIIATH M A((PEKTUBHO UCKATh HH(OpMALIHIO,
HEOOXOJMMYIO /ISl PELICHUS 3aJa4k U/UITH ITPOOIICMBI;
COCTABIIATH TUIAH JEHCTBUS; ONPEALIIATH HEOOXOIUMBIE

pecypesl;

Br16upath criocoObl BJIQJIETh aKTyaJIbHBIMH METOJJaMH PAOOTHI B

pelieHns 3a1a4 npoeccCHOHAILHON M CMEKHBIX c(pepax; peaM30BbIBATh

IpoQeccCHOHAIBHOM COCTABJICHHBIN IJIaH; OLICHUBATh PE3YyJIbTaT U MOCIEICTBUSA
OK 01 | nesrenbHOCTH CBOUX JIeMCTBUH (CaMOCTOSATENIBHO WIIH C TOMOLIBIO

IIPUMEHUTEIIBHO K HaCTaBHHKA)

pa3InYHbIM 3HaHMS: aKTyaJIbHbII POQEeCCHOHAIBHBIN U COLMAIbHBIN

KOHTEKCTaM KOHTEKCT, B KOTOPOM MPUXOJUTCS padOTaTh U KUTH;

OCHOBHBIE UCTOUHUKH MH(DOPMAIIUH U PECYPChI VIS
pelieHus 3a1a4 U npobiieM B MpopecCHOHATbHOM H/WIN
COLIMAJIbHOM KOHTEKCTE;

QJITOPUTMBI BBIITOJIHEHHSI pa0bOT B PO eCCHOHABHON U
CMEXHBIX 00JIaCTSAX; METOIbI pabOThI B MPOPECCUOHATHHON
U CMEXHBIX cdepax; CTPyKTYpY IJIaHa JJIs pelIeHus 3a/1a4;
MOPSAJIOK OLIEHKU PE3YyIbTaTOB PELICHUS 3aa4
poecCUOHATLHON JIESTENbHOCTH

YMeHus: onpenensaTh 3aauu Ui Morcka nHPOopMalnu;
OTpeAesATh He00XOJUMbIE UICTOYHUKN MH(POPMAIUY;
IJIAaHUPOBATh MPOLIECC TOUCKA; CTPYKTYPUPOBATh
MOJTy4aeMyto HH(OPMAIIHIO; BBIIECIATh HanOo0JIee 3HAUUMOE

Hcmonb3oBarth
COBPEMEHHBIE CPE/ICTBA
MOMCKa, aHAJIN3a U

UHTEpIpPETALNN
B IIepevHe MHPOPMALIMH; OLIEHUBATh PAKTUUYECKYIO
nH(popmMaluu, 1
OK 02 3HAYUMOCTb PE3YJIbTATOB IMOUCKA; OPOPMIISITH PE3YIbTAThI
nH(bOpMaIMOHHbIE

MOMCKA, TPUMEHATh CPEACTBa NHPOPMALIMOHHBIX
TEXHOJIOTHH ISl perieHus npodeccuoHaNbHbIX 3aa4;
UCIOJIb30BATh COBPEMEHHOE POrpaMMHOE 00ECTIEUCHHE;
HCIIOJIb30BaTh pa3InyHble HU(POBBIE CPEACTBA TS
perneHust npoecCHOHAIBHBIX 3a/1a4.

TEXHOJIOTHUU JIA
BBITIONTHEHUS 33124
npodeccrnoHaIbHOM
JESITeITbHOCTH




3HaHMA: HOMEHKJIATypa HH(POPMAIIHOHHBIX HCTOYHUKOB,
MPUMEHSEMBIX B TPO(ECCHOHAIBHOM JIESITETbHOCTH;
MIPUEMBI CTPYKTYpUpOBaHus uHpopmarum; Gpopmat
ohopMIIeHHS Pe3yIbTaTOB MOMCKA HHPOPMAIIHH,
COBpPEMEHHBIE CPE/ICTBA M YCTPOMCTBA MH(POPMATHU3ALINY;
HOPSIIOK UX IPUMEHEHUS U IPOrpaMMHOE 0OecIieueHHE B
podecCHOHATIBHOM IEATEIbHOCTH B TOM YUCIIE C
WCTIOJIb30BAHUEM ITU(DPOBBIX CPEACTB.

[lmanupoBate u
peaTM30BBIBATh
COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,

YMeHus: OIIPCACIIATh aKTYaJIbHOCTb HOpMaTHBHO-HpaBOBOfI
JOKYMEHTAIUHU B TPOQECCHOHATBHON ACSITETLHOCTH;
IIPUMEHATh COBPEMEHHYIO HAYYHYIO PO(HECCHOHAIBHYIO
TCPMUHOJIOTUIO,; ONPCACTIATL U BBICTpAUBATh TPACKTOPUHA
po(heCCUOHATILHOIO PAa3BUTUS M caMO0OOpa30BaHNUS;
BBIABJIATH JOCTOMHCTBA U HEAOCTATKHU KOMMGp‘-IGCKOfI niacu,
IIPE3EHTOBATh U/I€U OTKPBITUS COOCTBEHHOTI'O JIeja B
poheCCHOHATTLHON IeATENIbHOCTH; 0)OpMIISITH OU3HEC-
IUTaH; PACCUUTHIBATh Pa3MEPhI BBIIUIAT 110 MPOLIEHTHBIM

MPEeINPUHUMATEIHCKYIO
CTaBKaM KPEJAUTOBAHUS; ONPEACISATH NHBECTHIIHOHHYIO
JeSTEIILHOCTh B 9
OK 03 . MIPUBJIEKATENLHOCTh KOMMEPUYECKUX HJIeH B paMKax
npodeccuoHaTbHON .
npodecCHOHATLHOM JIeATEIILHOCTH; PE3EHTOBATh OM3HEC-
cdepe, UCTIOIb30BaTh
. UJICIO0; OTIPEICTISATh HCTOYHUKH (DPHHAHCHPOBAHUS
3HAHUS IO PABOBOM U = =
. 3HaHUA: CO/Iep)KaHNE aKTyallbHOM HOPMATUBHO-TIPABOBOI
(buHaHCOBOM
OKYMEHTAIIU1; COBpEMEHHAsI Hay4IHAas 1
IPaMOTHOCTH B JIOKY 1M, P v
npodeccuoHanbHas TEPMUHOJIOTHS; BO3MOXKHbBIE
Pa3IMYHBIX )KU3HEHHBIX
CHTYaIIX TPACKTOPUH MPOPECCHOHATHHOTO Pa3BUTHUS U
' camMo00pa30BaHusl; OCHOBBI MPEANPUHUMATENIBCKON
NeSTEIIbHOCTH; OCHOBHI ((MHAHCOBOW IPaMOTHOCTH; TIPaBHJIa
pa3paboTKku Ou3HeC-TUIaHOB; MOPSIOK BHICTPAUBAHUS
MIPE3EHTAINH;, KPSTUTHBIE OAHKOBCKHE IMPOJTYKTHI
YMeHUs: OpraHU30BBIBATh PA0OTY KOJUICKTHBA U KOMAH/IBI;
D¢ dexTUBHO B3aMMOJICHCTBOBATH C KOJIJIETAMH, PYKOBOJCTBOM,
OK 04 B3aMMO/JICHICTBOBATh U | KIIMEHTaMH B X0/i€ PO eCCHOHATBHON 1eITeTbHOCTH
paboTaTh B KOJIEKTUBE | 3HAHHSI: TICUXOJIOTHYECKHE OCHOBBI JICATETLHOCTH
1 KOMaH/ie KOJIJICKTHBA, TICUXOJIOTUYECKUE OCOOCHHOCTH JIMUHOCTH;
OCHOBBI IPOEKTHOM JEATETbHOCTH
OcCyIIecTBIATh YCTHYIO | YMEHHS: TPaMOTHO U3JIaraTh CBOU MBICITH U O(hOPMIISATH
Y TUCBMEHHYIO JOKYMEHTBI 10 MPOPECCHOHATBHON TeMAaTHKE Ha
KOMMYHHKAITUIO Ha rOCy/IapCTBEHHOM SI3bIKE, TPOSBIISATH TOJIEPAHTHOCTH B
roCy/1apCTBEHHOM paboueM KOJUICKTHBE
s3b1ke Poccuiickon
OK 05
denepanyu ¢ y4eToM
. 3HaHUA: 0COOCHHOCTH COLIMATBHOTO U KYJIBTYPHOTO
ocoOeHHoCTe!
KOHTEKCTA; IpaBmiia opopmieHus: JOKYMEHTOB U
COIMAIBHOTO U .
MTOCTPOCHHS YCTHBIX COOOIICHUI
KYJIBTYpHOTO
KOHTEKCTa
IlpossTs YMeHusi: OnuChIBaTh 3HAYUMOCTH CBOCH CHEIMAIbHOCTH,
TPakIaHCKO MPUMEHSTh CTaHAaPThl AHTUKOPPYIITHOHHOTO MOBEICHUS
MaTPUOTUIECKYIO
OK 06 | nmozunuro, 3HaHUA: CYITHOCTh TPAKIAHCKO-TIATPHOTUIECKON TO3UIINH,
JEMOHCTPUPOBATH O6IHC‘ICJ'IOBC‘-ICCKI/IX I_ICHHOCTCI‘/’I; 3HAYNMOCTb

OCO3HAaHHOC ITOBCICHHUEC
Ha OCHOBC

npo¢eCCUOHATBHON JIeATETLHOCTH 1O CIIEUATEHOCTH;
CTaHJapThl aHTUKOPPYILIUOHHOTO TIOBEACHUS U




TPaJUIIMOHHBIX
00IIIeYETTOBEUECKIX
LICHHOCTEH, B TOM
YHUCJIE C YIETOM
rapMOHU3AIUU
MEKHAIIMOHAJIbHBIX U
MEXPETUTHO3HBIX
OTHOILICHUH,
MIPUMEHSATH CTaHIAPTHI
AHTUKOPPYIIIMOHHOTO
ITOBEICHUS

IOCICACTBHUA €TI0 HAPYHICHUA

OK 07

CopnelicTBOBaTh
COXPaHEHUIO
OKpY>Karolleu Cpebl,
pecypcocOepeKeHuI0,
IIPUMEHSTH 3HaHUS 00
W3MEHEHUHU KIIUMaTa,
MIPUHIIUTIBI
OepeKITMBOTO
MIPOU3BOJICTBA,

3¢ HeKTHBHO
JIECTBOBAThH B
Ype3BbIYaHBIX
CUTYaIHIX

YMeHust: co0It01aTh HOPMBI DKOJIOTHYECKOH O€30IMacHOCTH;
OIPEIEIISITh HAMIPABJICHHUS PECYPCOCOEPEKEHHUS B paMKax
poheCCHOHATILHOM ICATSILHOCTH T10 CIICIIHATLHOCTH
OCYIIECTBIIATH PabOTY C COOIIOICHUEM ITPUHIIUITOB
OepeIKITMBOTO MPOU3BO/ICTBA; OPraHU30BBIBATH
podeCCHOHATBHYIO JEITEIbHOCTD C YUETOM 3HaHHU 00
M3MCHEHUH KIIMMATHYECKUX YCIOBUM PErHOHA.

3HaHMs: IpaBUiIa SKOJIOrMYECKON 0€30M1acCHOCTH IIPU
Be/ICHNH NPO(ECCHOHATIBHOM AEATEILHOCTH; OCHOBHBIC
pecypcbl, 3aeCTBOBAaHHbIE B IPO(HECCHOHAIBHON
JEATeILHOCTH; ITyTH 00ECIICUCHHs pecypcocOepeKeHus;
MPUHITUIIBI OEPEIKIINBOTO MPOU3BOACTBA; OCHOBHBIC
HalpaBJICHNS] U3MEHEHHS KIIMMATHYeCKUX YCIOBHN
pErHuoHa.




2. CTPYKTYPA U COJEPXAHUE YUYEFHOU JJUCIIUTIIVHBI

2.1 O0beM y4eOHOM TUCHUIIMHBI U BUIBI Y4eOHOH padoThI

Bupa yueoHoii padotbi

O0BbeM 4acoB

O0beM 00pa3oBaTe/ibHOI NPOrpaMMbl Y4eOHOM TUCHUIITTHHBI 232
O0bem padoThI 00y4alOIIMXCS BO B3aMMO/I€iiCTBHU C 208
npernoaaBarTeieM

B TOM YHCJIE:

TeopeTnyeckoe o0yyeHne 100
MPAKTUYECKHUE 3aHATHS 108
CamocTrosiTesbHasi padora -
IIpomexyTouHas aTTecTanus B (popMe IK3aMeHa 24

- cemectp 1 HTO

- cemecTp 2 Oxzamen




2.2. TemaTrueckuil aH 1 coiep)kaHue yueOHOM TUCHUIUTMHBI «MaTeMaTHKa»

HaumMeHoBaHue pa3ieson Copeprxanue yueoHOro Mmarepuasa (0CHoBHoe 1 npogeccuoHaIbLHO- Oo6bem ®Dopmupye-
U TeM OPHEHTHPOBAHHOE), MPAKTHYECKUE 3aHATHSA 4acoB Mble KOMIIe-
TeHIMH
1 2 3 4
Pa3nen 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 12
Tema 1.1 Copaeprxanue yueOHOro MaTepuaia 2
Llenu 1 3agaun MaTEMaTHUKH enp 1 321241 MaTEMAaTUKU TIPY OCBOSHHUH CIIEIIUALHOCTH.
NPY OCBOCHHU CIEHABLHO- ba3oBrie 3HaHUS U YMEHHUS 10 MAaTeMaTHKe B IPO()EeCCHOHATIBHON U TOBCEJHEBHON AEATEIBHO-
cty. Yucna u BBIYUCICHUS. CTH.
I[Cf/iCTBPIH Haa IMOJIOXKUTECIBHBIMU U OTPpHUUATCIIBHBIMU YUCIIaMU, O6BIKHOBCHHI)IMI/I n geciaTud-
HBIMH JPOOSIMH.
JeicTBrs O cTeneHsAMH, GOPMYJIbI COKPALLIEHHOTO YMHOXKEHHS
Tema 1.2 Conep:xanue y4eOHOIro MaTepuasa 2 OK 01, OK 02,
ITpouieHTHBIE BHIYNCICHHUSL. [IpocTbie npoueHTHI, pa3HbIe CIOCOObI UX BBIYMCIEHUS. JIMHeliHbIe, KBaApaTHbIE, IPOOHO- OK 03, OK 05,
YpaBHEHHS 1 HEPaBEHCTBA. JMHEHHBIE YPaBHEHUS 1 HEPAaBEHCTBA
Tema 1.3 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COEPKAHIE 2
IIpoueHTHbIE BHIYNCIICHHS B [IpocTeie u crnokHBIE MPOIEHTHI. [IpoIIeHTHBIE BEIYUCICHHS B IPO(ECCHOHANBHBIX 32/1a49aX
NpOGhecCHOaNbHBIX 3a/(a- IpakTHyecKue 3aHTHSI: 4
Hax 1. PeriieHre TEKCTOBBIX 33J1a4 C UCIIOJIb30BaHUEM (DOPMYJIBI CIIOXKHBIX IPOLIEHTOR
2. [IpolieHTHBIE BEIYUCIIEHHSI B IPOPECCHOHAIBHBIX 33/1a49aX
Tema 1.4 Brruucnenns v npeoOpazoBaHus. Y paBHEHHUSI U HEPABEHCTBA. | eoMeTpHst Ha TUIOCKOCTH
BxonHoit KOHTpOIIb. 3. KonTponsnas padora Nel 2
Pazgen 2. Crenenu u kopuu. Crenennasi pyHkuus u ee cpoiicrea. [lpeodpazoBanue BbIpakeHHUil ¢ KOPHIMH N-0ii cTe- 42
neHn
Tema 2.1 Conep:xanue yueOHOTro MaTepuasa 2 OK 01, OK 02,
CTePeHHa” bynkins, € [TousiTHe KOPHs N-OM CTENEHU U3 IeHCTBUTEIBLHOTO urcia. @yukiuu Y = VX , uX cBOlCTBA U OK 03, OK 04,
cBoiictra. [IpeobpazoBanue . . . OK 05, OK.06,
. rpa¢uxu. CBoiicTBa KOPHS N-0i CTeNeHH U3 AeicTBUTENbHOrO uncna. [IpeobpasoBanue uppa-
BBIPAXEHUH C KOPHSAMHU N- . OK.07
o LIUOHAJIBHBIX BBIPyKEHHUN
OH CTCIICHU
IIpakTH4eckue 3aHATHSA: 2

4. IlpumeHeHne CBOWCTB KOPHEH ISl YIIPOIIEHHUS BBIPAKESHUH




Tema 2.2

CRoOIiCTBa CTEIICHEH ¢ palu-
OHAJILHBIM M JICUCTBUTEIIb-
HBIM TTOKa3aTeJIeM

Coaeprxanue yueOHOro Marepuaia
[NoHsATHE CTENeH! C PallMOHATBLHBIM MoKa3aTeneM. CTeneHHbIe (PYHKITUH, NX CBOWCTBA U Ipa-
(buku

IIpakTH4Yeckue 3aHATHS:
5. IlpumeHeHne CBOMCTB CTENEHHU C PALIMOHATIBHBIMY ITOKA3aTEISIMU 711 YIIPOILEHHS BBIpaXKe-
HU1

Tema 2.3
Pemenne uppanroHaIbHBIX
YpaBHEHUH

Copaeprxxanue yueOHOro MaTepuania
PaBHOCHIIEHOCTD HPPALMOHATIBHBIX YPaBHEHHA. METO/IbI MX PEIICHHUS

IIpakTHYecKkue 3aHATHSA:
6. Pemrenne nppanmoHanbHBIX YpaBHEHHUH

Tema 2.4

[MokazarenbHas QyHKIHS,
e€ cBoiicTBa 1 rpaduK. mo-
Ka3aTeJbHbIC YPABHEHUS U
HEpaBeHCTBA

Copep:xanue yueOHOIro MaTepuaia

CreneHb ¢ MPOU3BOIBHBIM JEHCTBUTENBHBIM MOKa3aTeneM. OnpeeneHue nokazaTeabHoi
(GyHKIMYU 1 e€ CBOMCTBA. 3HAKOMCTBO C MIPUMEHEHHEM TMOoKa3aTeabHOl QyHKuuu. Perenue
MTOKa3aTeNbHBIX YPAaBHEHHI METOIOM YpaBHUBAHUSA IT0OKA3aTeIeH, METOIOM BBEIEHUS HOBOU
MepPEMEHHOM, QyHKIMOHATBHO-TpaQUecKIM METOJOM. PelieHre nmoka3aTeabHbIX HEpaBEHCTB

IIpakTHyeckue 3aHATHS:
7. O01ue MeTo/IbI PelIeHus] IOKa3aTeIbHBIX YPaBHEHUH U HEPaBEHCTB

Tema 2.5
Jlorapudm uucna. CBoiicTa
norapupMoB

Conep:xanue yueOHOTr0o MaTepuasia
Jlorapudm uucna. Coiicta norapupmos. Oneparyst jorapuMUpoBaHHs

[MpakTHYeckue 3aHATHS:
8. YmpoleHre BoIpaXeHUH, COAEPIKAIINX JIOraprpMBbI

Tema 2.6
Jlorapudmuyeckas QyHk-
us, e€ cBomcTa. Jlora-
pudMuIecKre ypaBHEHUS,
HEpaBeHCTBA

Conep:xanue yueOHOTr0 MaTepuasia

Jlorapudmuueckas ¢pyHkuus u ee cBoiicta. [lorarue morapudmuueckoro ypasaenus. Omnepa-
IUS MOTEHIMPOBaHUS. TPU OCHOBHBIX METOJIbI PEIICHHUS JIOTAPUPMHUUYCCKUX YPABHCHUH:
(dyHKIMOHANBHO-TpaduYecKuii, METO] IOTEHIIMPOBAHHUS, METO/I BBEICHHUSI HOBOW IIEPEMEHHOM.
Jlorapugmuyeckre HepaBeHCTBA

IIpakTH4eckue 3aHATHSA:
9. Pemenue norapupMuuecKix ypaBHEHUH
10. Pemenue norapuMUIeCKux HEPaBEHCTB

Tema 2.7
Jlorapudmer B npuponae u
TEXHUKE

IIpodeccnoHaLHO-OPHEHTHPOBAHHOE COAEPIKAHHE
[Mpumenenue norapudma. Jlorapudhmudeckas crupains B mpupoje. E€ MaTemaTnueckrie cBoii-
CTBa

IIpakTHYecKue 3aHITHS
11.Jlorapudgmudeckas ciupaib B IPUPOJIE

Tema 2.8
Pemtenne 3amau. Cremen-

Conep:xanue y4eOHOIr0 MaTepuasa
CreneHHasl, moka3aTelbHas U lorapupmudeckre QyHKuy. Penienne ypaBHeHUH




Has, TOKa3aTelbHas U JIO-
rapupmMudeckre QyHKIUH

12. KonutpoabsHasi padora Ne2

Pa3nen 3. IIpsiMble M NJI0CKOCTH B MpocTpaHcTBe. KoOpAMHATHI H BEKTOPHI B IPOCTPAHCTBE 30
Tema 3.1 Copepxxanne yueOHOro MaTepuania 4
OCHOBHEBIE TIOHATHS CTE- [Ipeamet crepeomeTprn. OCHOBHBIE MTOHATHS (TOUYKA, TIPsIMas, INTOCKOCTE, IIPOCTPAHCTBO).
peomerpun. Pacnionoxxenue OcHoBHbIE akCHOMBI cTepeomeTpuH. Ilepecekarommuecs,, napaneabHble U CKPEIINBaOIINECs
NPSMBIX U TUIOCKOCTEH npsMble. YTOJI MEKAY NPSAMBIMU B TIpocTpaHcTBe. [leprneHankynspHocTs NpsiMbIX. OCHOBHBIE
MIPOCTPAHCTBEHHBIE (DUTYPHI
IIpakTH4ecKkue 3aHATHSA: 2
13. Ompenenenue B3aMMHOTO PACIOIOKEHHsI MPSIMbIX B IPOCTpaHCTBE. Pemenue 3agay Ha
IIpUMEHEHNE TPU3HAKA CKPEIIUBAIOIINXCS IIPSIMBIX
Tema 3.2 Copep:xanue yueOHOIro MaTepuaia 2
[MapannensHOCTH MPSIMBIX, [MapannensHast npsimast ¥ wiockocTsb. Onpenenenue. [Ipusnak. Ceoiictsa. [lapannensHbie
MPSIMOM U IJIOCKOCTH, mwiockoctu. Onpenenenue. [Ipusnak. CpoiicTra.
IJIOCKOCTEN Tetrpasnp u ero sneMeHThl. [lapannenenunen u ero 3neMeHTbl. CBOMCTBA IPOTUBONOIOKHBIX
paHHel u quaroHaneil napamwienenumnena. [locTpoeHne 0CHOBHBIX CEYEHUIM
IIpakTH4ecKkue 3aHATHSA: 4
14. Terpasnp. Ilapannenenunen. Pemenue 3agay Ha MOCTPOCHNUE CEUEHUI U HAXOXKACHUE
TUTOIA/IH CEUCHHUS
Tema 3.3 Conep:xanue y4eOHOTr0 MaTepuasa 2
[NepnenankynspHOCTH [lepnennukynspHsie npsiMble. [lapamienbHbie npsiMble, IEPIEHANKYIISPHBIE K IUIOCKOCTH.
HOpSAMBIX, MPSIMOM U ILIOC- IIpu3HaK neprneH MKy PHOCTH NPSIMOX U INIOCKOCTH
KOCTH, TIJIOCKOCTEH IIpakTHyeckue 3aHsATHA: 2
15. HaxoxieHue paccTosiHUS OT TOUKH A0 IJIOCKOCTH, HAKIIOHHOW M IPOEKLIMY HAKIIOHHOM Ha
IUIOCKOCTh
Tema 3.4 Copaepxanne yueOHOro MaTepuaia 2
[leprienauKynsip ¥ HAKJIOH- [epniennukynsap u HakIoOHHAsA. Teopema o TpEX NeprneHauKyIsIpax. Yol MeKAy NpsIMOi 1
Has. TeopeMa o Tpéx nep- IJIOCKOCTBIO. YTOJI MEXY IJIOCKOCTIMHU. IlepnieHauKysipHbIe III0CKOCTH. PaccTossHUS B IPO-
NEeHAMUKYJISIpax CTpaHCTBE
IIpakTH4eckue 3aHATHSA: 2
16. Jloka3zarenbCcTBO M IPUMEHEHUE TEOPEMBI O TPEX MEPIIEHANKYIISPax Al JOKa3aTeIbCTB U
peleHus 3a1a4q
Tema 3.5 Copepxanne yaeOHOro MaTepuania 2
KoopauHats! 11 BEKTOpHI B JlexapTOBBI KOOPAMHATHI B IPOCTpaHCTBE. BekTopsh! B mpocTpancTBe. CloKeHUE U BEIYUTaHUE
MPOCTPAHCTBE BEKTOPOB. YMHOKEHHUE BEKTOpa Ha unciio. CKalsipHOe Mpon3BeieHne BekTopoB. [Ipocreiinme
3aJauu B KOOpJHHATAX
IIpakTnyeckue 3aHATH: 2

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK.06,
OK.07




17. [etictBus Hag BekTopaMu. CIO)KEeHHE M BEIYUTAaHUE BEKTOPOB. Y MHOXKECHHUE BEKTOpA Ha
yucio. Perenre npocTedmux 3aj1a4d B KOOpIMHATAX.

Tema 3.6 IIpodeccnonalbHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
[lpsmble u TwlockocT B | B3aumHoe pacmonokeHue NpsMBIX B IpocTpaHcTBe. [lapamienbHOCTs NPsIMO U TUIOCKOCTH,
MIPAKTUYECKUX 3a7adax NapajIebHOCTh INIOCKOCTEH, EPIEHANKYIAPHOCTD IUIOCKOCTEH. Pacnonoxenue npsMbIxX 1
IUIOCKOCTEH B OKPYXAaoILeM MHUpe (IIPUPOAE, apXUTEKType, TEXHHUKE). Pelenne npakTuko-
OPHMEHTUPOBAHHBIX 337a4
IIpakTHYeckue 3aHATUSA: 2
18. PacmionoskeHne MpsIMBIX M TNIOCKOCTEH B OKpY’KaromieM Mupe (IpHpoae, apXUTEeKType, TeX-
HUKE)
Tema 3.7 Conep:xanue y4eOHOro MaTepuasa
Pewenue 3anayu. [Ipsameie u Pacnonosxenue npsiMbIX U INIOCKOCTEN B IpocTpaHcTBe. [lepneHaAuKyIapHOCTb U Hapajlieiib-
IUIOCKOCTH, KOOPAUHATEI U HOCTb NMPAMBIX U IJIOCKOCTEN. JlekapTOBBI KOOPAUHATHI B IPOCTPAaHCTBE. BEKTOPEHI B Mpo-
BCKTOPLI B IPOCTPAHCTBE CTpaHCTBC. CrnoxxeHue U BLIYUTaHue BCKTOPOB. YMHOXEHUE BCKTOpa Ha YUCJIO. KOOpZ[I/IHaTLI
BEKTOpa
19. KonTpoabHas padoTa Ne3 2
Pa3nen 4. DjieMeHTHI TEOPUH BEPOATHOCTEH M MATEMATHYECKOH CTATUCTUKH 24
Tema 4.1 Conep:xanue y4eOHOTro MaTepuasa 4
CoOpbITHE, BEPOSTHOCTD CO- CoBMecTHBIE U HECOBMECTHBIE cOOBITHS. TeopeMbl 0 BEpOSITHOCTH CYMMBI COOBITHH. Y CJIOBHAS
obitusa. CrnoxxeHue u YMHO- BCPOATHOCTE. 3aBHUCHUMBbIE U HE3aBUCUMBIE CO6LITI/I$[. TeOpeMI)I O BEPOATHOCTH ITPOU3BCACHUA
JKEHHE BEPOATHOCTEH COOBITHH
IIpakTHyeckue 3aHsATHA: 4
20. Kiaccuueckoe ompeJelieHHe TEOPHH BepoATHOCTEH. DOpMyIibl BEPOITHOCTH CYMMEBI COB-
MECTHBIX U HECOBMECTHBIX COGLITI/Iﬁ
Tema 4.2 IIpodeccnonalibLHO-OPHEHTHPOBAHHOE COEPKAHHE 2 OK 01. OK 02
BepositHOCTE B Iipodeccno- OtHocuTeNbHAs YacTa COOBITHS, CBOMCTBO €€ ycToiunBocTH. CTaTuCTHYECKOE ONpeaesiCHHE OK 03’ OK 0 4’
HaJIbHBIX 3a7adax BeposiTHOCTU. OlIeHKa BEPOSITHOCTH COOBITHS ' '
OK 05, OK.06,
IIpakTH4eckue 3aHATHSA: 2 OK .07
21. Cratuctudeckoe ornpeaesneHne BeposTHOCTH. OLeHKa BEPOATHOCTH COOBITHS ’
Tema 4.3 Copepxanne yaeOHOro MaTepuania 4
HuckperHas cinydalinas Be- Bunel cnydaiineix BenuuuH. OnipeienieHne AMCKPETHOM CIIy4YaiiHON BETUYHHBL. 3aKOH pacrpe-
JIM4YMHA, 3aKOH €€ pacrpe- JIEJIEHUS] TUCKPETHOM CIIy4aliHOM BeU4MHbL. E€ UNCIOBBIE XapaKTEPUCTUKH
JIeTIeHUS IIpakTHyeckue 3aHATHA: 2
22. YucnoBbie XapaKTePUCTUKU TUCKPETHOH CITydaifHOM BeTMUMHBI
Tema 4.4 Conep:xanue y4eOHOTr0 MaTepuasa 2

3amaun MaTeMaTHIECKOH
CTaTUCTUKHA

[TepBruuHas 06pabOTKa CTATUCTUICCKUX MAaHHBIX. UHCIIOBBIC XapaKTePHUCTHKH (CpemHee apupme-
THYECKOE, ME€IMaHa, pa3Max, aucrepcus). Pabora ¢ Tabnuiamu, rpadukaMu, TuarpaMMaMu




IIpakTHyeckue 3aHATHUS:
23. BeruncieHre MoJibl, METMaHBI U CPEITHETO apU(PMETHUECKOTO.

Tema 4.5
DIIeMEHTHI TEOPUU BEPOSIT-
HOCTEH U MaTeMaTHYECKOMI

Conep:xanue y4eOHOro MaTepuasa
Buner coOpITHi, BEpOSITHOCTD COOBITHH. CITO’KEHNE U YMHOKEHUE BepoITHOCTEH. JlrcKkpeTHas
ClIy4aiiHasi BEJIMYMHA, 3aKOH €€ pacipeereHus. 3a1aud MaTeMaTUYeCKON CTaTUCTUKHU

CTaTUCTUKHU 24. KontpoJabHas padota Ned 2
Paznen 5. OcHoBbI TpUroHoMeTpuu. TpuroHomerpuyeckue PyHKIUH 28
Tema 5.1 Copepxxanne yueOHOro MaTepuania 2
TpuroHomerpuyeckue Pannannas mepa yrina. [loBopoT Touku BOKpYT Hadana koopauHat. OnpeneieHne Cuayca, KOCH-
(YHKLIUY TPOU3BOJIEHOTO Hyca, TaHre€Hca U KOTaHI'eHca. 3HaKU CHHYCca, KOCUHYCa, TAHTCHCA U KOTaHTe€HCa 110 YETBEPTSIM.
yria, 9ucia 3aBUCHMOCTH MEX]Ty CHHYCOM, KOCHHYCOM, TAHT€HCOB U KOTAHT€HCOM OJTHO U TOTO K€ yTJIa

[pakTnyeckue 3aHsTHA: 4

25. HaxoxieHue cuHyca, KOCUHYCa U TAHT'€HCa OCTPOTO yrila. 3HaKu KOCUHYyCa, CHHYCa U TaH-

reHca
Tema 5.2 Conep:xanue y4eOHOIro MaTepuasa 2
OCHOBHBIE  TPUTOHOMETPH- | TpUroHOMeTpUYecKue ToxaecTBa. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPHUSCKUX BhI-
YEeCKHUE TOXIECTBA paxernii. CHHYC, KOCHHYC, TAHT€HC W KOTAHT€HC YTIIOB 0. M —0,

IIpakTH4ecKkue 3aHATHSA: 2

26. HaxoxeHue cuHyca, KOCHHYca, TaHreHca JIJIsl yIIIoB o U -o.. [Ipumenenue Gopmy croxe-

HUS | IS YIIPOIICHHS BhIPOKEHU. OK 01, OK 02,
Tema 5.3 Conep:xanue y4eOHOTr0 MaTepuasa 4 OK 03, OK 04,
TpuroHoMeTprUECKUE OO6nacTh onpeieNIeHs] 1 MHOXKECTBO 3HAYCHHI TPUTOHOMEeTprUYecKuX (hyHKImit. YETHOCTD, He- OK 05, OK.06,
(G YHKIIMH, UX CBOMCTBA U 4ETHOCTb, IEPUOAUYHOCTh TPUTOHOMETpHUYeCKUX (yHKIHH. CBOHCTBa U TpaduKu (yHKITHHA OK.07
rpadukn y=CO0S X, y=sin X, y =tgx, y = ctgX. CxaTue u pactshkeHHe rpad) MKOB TPUTOHOMETpUYE-

ckux ¢pyHkimid. [[peodpa3oBanue rpauKoB TPUTOHOMETPHUECKUX (PYHKITHI

IIpakTH4eckue 3aHATHSA: 2

27. Tloctpoenue rpaduKoOB TPUTOHOMETPHUECKIX (DYHKITHHA
Tema 5.4 Conep:xanue yueOHOTro MaTepuasa 2
OO0patHbIe TPUTOHOMETPH- O6patHble TpuroHoMeTpuueckue GyHkuun. Mx cBoiicTBa u rpaguku
YecKue PYHKIUN I[MpakTHyecKkue 3aHATHS: 2

28. Tloctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUIESCKUX (PYHKINH
Tema 5.5 Conep:xanue y4eOHOIr0 MaTepuasa 2
TpuroHomerpudeckue VpasHenue COS X = a. YpaBuenue SIN X = a . Ypasuenue tgX = a, CtgX = a. Pemenue tpuro-

YpaBHEHUS U HEPABEHCTBA

HOMCETPHUICCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTeﬁIHHe TPUTOHOMCTPUYICCKHUC YPABHCHU,
CBOAIIMECCA K KBAIPpATHBIM, PCHIACMBIC PA3JIO’KCHUCM Ha MHOXUTCIIU, OAHOPOAHBIC. HpOCTeﬁ-
IH1C TPUTOHOMCTPUUICCKUC HCPABCHCTBA




IIpakTHYeckue 3aHATHS: 4
29. Ipocreiine TPUrOHOMETPUIECKHE YPABHEHHUS U HEPABEHCTBA
30. O6mye MeToAbI pelIeHUs] TPUTOHOMETPHUECKIX YPAaBHEHNH U HEPAaBEHCTB
Tema 5.6 Coaeprxanue yueOHOro MaTepuania
Pemenue 3anay. OCHOBBI [IpeobpazoBaHue TPUTOHOMETPHUECKUX BRIPAKEHUH. Pemienne TpuroHoMeTpuaecKkrux ypaBHe-
TpuroHoMeTpuu. TpuroHo- HUI 1 HEPAaBEHCTB, B TOM YHCJIE C UCTIOIb30BaHHEM CBOMCTB (PyHKLIMIA
MeTpHuecKue QyHKINU 31. KontpoJbHasi pagora NeS 2
Pa3nen 6. MHOrOrpaHHMKH U TeJIa BpallleHUst 28
Tema 6.1 Copaeprxanue yueOHOro MaTepuaia 4
[Ipusma, mapamnenenumnen, [Mpusma (HakmoHHAs, IpsiMasi, IpaBUIIbHAs ) U e€ aneMenTsl. [lapannenenunen. CBolcTBa npsi-
Ky0, MupaMu/ia U ux ceue- MoyrospHoro napauienenunena. Ky6. [lupamuna u e€ anementsl. [lpaBuipHast nupamuia
HUS IMpakTnyeckue 3aHsATHA: 2
32. IlocTpoeHue ceueHnid MPU3MBI U TUPaMUIbl [IOCKOCTHIO. BeIurcieHre miomany ceueHus
Tema 6.2 Conep:xanue y4eOHOTro MaTepuasa 2
[IpaBunbHbIe MHOTOTpaHHH- | [lmomans moBepXHOCTH MHOTOTrpaHHUKOB. [IpocTelinme KoMOWHAIIMM MHOTOTPaHHUKOB. BBI-
KU B KU3HU YHCIIEHUE 3JIEMEHTOB NMPOCTPAHCTBEHHBIX puryp (p€Opa, nuaronanu, yrisl). [IpaBunsHbIe
MHOTOTPAaHHUKH
I[IpakTnyeckue 3aHsATHA: 2
33. Perenue 3agay Ha HaXOKACHHUE TUIOMIA/IEH TOBEPXHOCTH MHOTOI'PAHHHKOB
Tema 6.3 IIpodeccnonalibLHO-OPHEHTHPOBAHHOE COEPKAHHE 4
Hunuuap, KoHyC, map 1 ux Hunmaap, konyc, cdepa u map. OCHOBHBIE CBOWCTBA MPSIMOT0 KPYTOBOTO IMIHH/PA, IPSIMOTO OK 01, OK 02,
CEYCHUS KpyroBoro konyca. M3o00paxeHnue TeJ BpalleHus Ha iockocTh. [IpeacraBinenne 00 yceu€HHOM OK 03, OK 04,
koHyce. CeueHus KoHyca (mapajjieJIbHOe OCHOBAHUE U POXOSILEe Yepe3 BEPIINHY), CeUEHHS OK 05, OK.06,
LWIMHAPA (TapauleNbHO U MEPIEHANKYIISIPHO OCH), ceueHHs 1apa. Pa3sepTka nuiMHapa u Ko- OK.07
Hyca
IIpakTH4eckue 3aHATHSA: 2
34. Pemienve 3a/1a4 Ha HAXOX/ICHUE 3JIEMEHTOB IIMJIMHIpa, KOHyCa U I1apa
Tema 6.4 Conep:xanue yueOHOTro MaTepuasa 4
OO0BEMBI U TTOIIA TN TTO- O6bpéM npssMoyTobHOTO Mapayuienenumnena. O6péM Kky6a. OObEMBI TPSIMOI TPU3MBI U ITHITNH-
BEPXHOCTEH Ten npa. O0bsEMBI TUpaMuIEl B KoHyca. O0BEM mapa
IIpakTH4eckue 3aHATHSA: 2
35. Beruncnenne 06EMOB MHOTOTPAHHUKOB M TEJT BPALICHUSI
Tema 6.5 IpodeccnonanbHO-OPHEHTHPOBAHHOE COEPKAHUE 2
IIpumepsl cuMMeTpHii B [lonsiTre 0 cuMMeTpHH B MPOCTpaHCTBE (IIEHTpaIbHas, OceBas, 3epkanbHas). O6o0meHune mpe;-
npodeccun CTaBJICHWH O MPaBUJIBHBIX MHOTOTPaHHHUKAX (TETpa’ap, Ky0, OKTadAp, JOAEKadAP, HKOCAIP)
IIpakTnyeckue 3aHATHA: 2

36. [IpaBuiIbHBIC MHOTOTPAHHUKH




Tema 6.6
Pemrenne 3amau. MHoro-

Coaeprxanue yueOHOro MaTepuaia
OOBEMBI U IO TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPALICHUS

TPAaHHUKH U TEJA BpallCHUsA 37. KoutpoJbHas padora Ne6 2
Paznen 7. IlpousBoaHasi u nepBoodpa3Has GyHKIHHU 42
Tema 7.1 Copaepxxanne yueOHOro MaTepuania 2
ITonsiTue npousBoaHol. | Ilpupamenne aprymenrta. [Ipupamienne ¢pyaxum. 3agaqn, TPUBOASIINE K TIOHATHIO TPOU3-
@opmynsl 1 mpaBuna gud- | BogHOoW. OnpeneneHne IpOU3BOIHONW. ANTOPUTM OTHICKaHHA MPou3BoIHON. Dopmyier audde-
(hepeHIMpoBaHUS penmpoBanws. [IpaBuna muddepeHmpoBaHus
I[pakTnyeckue 3aHsTHA: 2
38. HaxoxaeHre mpon3BOIHBIX AIEMEHTAPHBIX (VYHKIIHH
Tema 7.2 Conep:xanue y4eOHOTro MaTepuasia 1
[lonsatue o nHempepbsiBHOCTH | lloHsATHE HempepriBHON QyHKIMK. CBOMCTBAa HENMPEPHIBHOW (DYHKITUH CBSI3b MEXKy HETPEPHIB-
¢ynkunun. Meton uHTEpBa- | HOCTBHIO U AuddepeHmpyeMocThio QYHKIIMN B TOYKE. AITOPUTM PELICHUS] HEPABEHCTB METOIOM
JIOB MHTEPBAJIOB
I[pakTnyeckue 3aHsTHA: 2
39.Penienne HepaBeHCTB METOIOM HHTEPBAJIOB
Tema 7.3 Conep:xanue y4eOHOro MaTepuasa 1
I'eomerpuyeckuii u ¢pusmue- | ['eoOMETpUUECKUIT CMBICIT POU3BOAHON (YHKIIMK — YTIIOBOM KOA(QQHUIIMEHT KacaTelbHOM K Tpa-
CKHUI CMBICI IPOU3BOIHOM ¢uky PpyHKINY B TOUKe. YpaBHEHHE KacaTellbHOH K TpaduKy QYHKIIUN. ANTOPUTM COCTABIICHHS 85 8% 8§ 8‘21
o _ , ,
KacarenbHoM K rpaduky pyukuuu Y = f (X) OK 05, OK.06,
I[IpakTHyeckue 3aHsATHA: 2 OK.07
40. 'eomeTprvecKHii CMBICI TIPOU3BOAHOM
Tema 7.4 Copaepxanne yueOHOro MaTepuaia 4
MoHoToHHOCTh  (yHKIMHU. | Bo3pacranue u yObIBaHHE QYHKIMH, COOTBETCTBUE BO3pACTaHUs M YObIBaHUS (PYHKIMH 3HAKY
Touku sxcTpemMyma MTPOM3BOAHON. 3a/1a4ll HA MAKCHMYM W MUHUMYM. AJITOPUTM HCCIIeI0BaHNs (PYHKIIHH U TTOCTPO-
eHHS ee TpaduKa C MOMOIIBIO TPOU3BOTHOMN
IIpakTH4eckue 3aHATHSA: 2
42. HaxoxxaeHne MpoMeKyTKOB BO3pacTaHus U yobiBanus GpyHkuy. HaxoxxaeHne Touex sKc-
TpeMyma
Tema 7.5 Copepxanne yaeOHOro MaTepuania 2
Uccnenosanne ¢ynkiuuun u | MccnenoBanue GpyHKIUMN HA MOHOTOHHOCTD M IOCTPOEHHE rpaduKoB
MocTpoeHue rpa)ukoB IMpakTHyeckue 3aHsATHA: 4
43. UccnenoBanue QyHKIMH HAa MOHOTOHHOCTh
44, TlomHoe nccaenoBanne GyHKIIAN C TTOMOIIBIO POU3BOTHON
Tema 7.6 Copepxanne yaeOHOro MaTepuania 2

Hanbonpiiee 1 HauMeHbIIIEE

HaxoxaeHre HanOoJIbIIEro ¥ HAUMEHBIIIETO 3HAaYeHUH (DYHKIUH, TocTpoeHue rpad)uKoB ¢ UC-




3HavYeHue QyHKIHN

MOJIb30BAHUEM aIliapaTa MaTeMaTU4€CKOI'O aHaJIn3a

IIpakTHYeckue 3aHATHS: 2
45. HaxoxneHre HanOoIbIIero 1 HAMMEHBIIETO 3HaYCHUS (DYHKIUH.
Tema 7.7 IIpodeccnonalbHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
Haxoxnenne ontuMansaoro | HanGonpliee n HauMeHblee 3HaueHUs GYHKIUU
pesynaprata ¢ nomMouplo | IIpakTHdecKkHe 3aHATHS: 2
MPOM3BOAHON B mpakTtuue- | 46. PemeHue npakTuyecky 3a/1a4 Ha HaHOOJbINee U HAUMEHbIIIee 3HaYeHHE (DYHKIIMU ¢ TIOMO-
CKHUX 3a/1a4ax HIBI0 TPOU3BOTHON
Tema 7.8 Copep:xanue yueOHOIro MaTepuaia 2
Ileppoobpasnas  GyHkuMu. | O3HAKOMIIEHHE C MOHATHEM MHTErpaia U nepsoobpasHoii aua Gpynkuuu Y = f (X). Pemenue 3a-
IIpaBuiia HaxOXKACHUSA T€P- | nay Ha CBA3b NEPBOOOPA3HOI U ee MPOM3BOIHOM, BRIYMCICHHE [IEPBOOOPA3HOM JUTS JAHHOI
BOOOPA3HBIX Gynkimu. Tabnuua GopmyIt Ui HaXOXKIAECHUS TIEPBOOOPa3HbIX. I3ydeHus paBuiia BEIYUCIICHUS
epBOOOpa3HON
I[pakTnyeckue 3aHsTHA: 2
47. BeluuciieHUE HEOTIPEICIICHHBIX HHTETPAJIOB
Tema 7.9 Copaeprxanue yueOHOro MaTepuaia 2
[Mnomanp KpUBONMHEHHOW | 3agayuu, NPUBOJSIINE K TOHITHIO ONPEAEIICHHOTO HHTETPpajia — O BEIYMCIICHNH TUIOIAAH KPUBO-
tpartenuu. ®Dopmyna Heio- | nuHeitHO#N Tpanernun. [lorsrue onpenenenHoro naTerpana. I 'eoMmerpuueckuii u Gu3nuecKuit
ToHa-JleitOHMITa CMBICH onpeienienHoro naTerpaina. ®opmyna Herotona-Jleitbuuma. Pemenue 3anau Ha mpume-
HEHME MHTeTpaja AJsl BEIYUCICHNS PU3MUECKUX BEIWYMH U IJIOMAAeH
I[IpakTHyeckue 3aHATHA: 4
48. BrruncieHnue onpeelIeHHbIX HHTErPaoB.
49. BbIunciieHUe IO KPUBOJIMHEHHOW TPaNeIIMK ¢ TIOMOIIBIO HHTErpaia.
Tema 7.10 Conep:xanue yueOHOTr0 MaTepuasia
Pemenue 3amau. Ilpoussoa- | Pdopmynsl u npaBuna aupepenuupoBanus. Mccnenopanne GyHKINH ¢ TOMOIIBIO TPOU3BOI-
Has 1 nepBooOpasHas GyHk- | HOH. Hanbompuiee n HanMeHbIee 3HaueHus QyHKuuu. Berancnenne nepsoodpasnoit. [Ipumene-
12148 HUE NIepBOOOPa3HOI
50. KonTpoJannas padora Ne7 2
IIpoMe:kyTOUHAS aTTeCTALMS - IK3AMEH 24
Bcero 232




3. YCJIOBUS PEAJIM3AIIAN ITPOT'PAMMBI YYEFHOM JUCHUILIAHBI

3.1. MaTepuaabHO-TEXHUYECKOE oDecrieyeHne

Jlnst peaivzanuyl MporpamMmbl Y4eOHON AUCHUILTMHBI MPETyCMOTPEHBI Y4eOHbIE ayAuTO-
UM Ul IPOBEIECHUS 3aHATUH BCEX BUIOB, IPEAYCMOTPEHHBIX 00pa30oBaTeIbHOM POrpaMMoN, B
TOM YHCJIE TPYIMIOBBIX U MHIUBUAYAIBHBIX KOHCYJIBTAIUH, TEKYHIIETO KOHTPOJS M MPOMEXY-
TOYHOW aTTECTALMH, a TAKXKE MOMEILEHHs Ul CaMOCTOSATENIbHOM paboThl, OCHAILEHHbIE 000pY-
JTIOBaHUEM, TEXHUYECKUMHU CPEACTBAMHU OOYUYCHHS U MaTepHallaMH, YYUTHIBAIOLUIMMHU TPEOOBAHUS
MEXyHapOAHbIX CTaHIAPTOB:

- HarJsiiHble 10coOus (KOMIUIEKThI y4eOHBIX TaOIHULL, IJIaKaTOB, IOPTPETOB BbIAA-
IOIIMXCS YIEHBIX-MAaTEMAaTUKOB U JIp.);

- UH()OPMAIIMOHHO-KOMMYHHUKATHBHBIE CPENICTBA;

- 9KPaHHO-3BYKOBBIE 110COONS;

- KOMILIEKT TEXHUYECKOH IOKyMEHTAIlUU, B TOM YHCJIe AaclopTa Ha CpeacTBa o0y-
YEHUs, MHCTPYKIUH 10 UX UCIOJIb30BAHUIO U TEXHUKE OE30I1aCHOCTH;

- OnOIMOTEeYHBIN QOH/I.

B OubGnmuoreunblii poHA BXOAAT yueOHHMKH, yaeOHO-MeTronndeckue KoMiuieKTol (YMK),
o0ecreunBaroIMe OCBOCHHE Y4eOHOM IUCHMIUIMHBI «MaremaTuka», peKOMEHJOBAaHHBIE WU
JOTTYIIIEHHBIE JIJIsl UCTIOJIb30BaHUs B MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHU3aIHIX, pea-
JIU3YIOUIMX 00pa30BaTeNIbHYIO IIPOrpaMMy CPEIHEro O0IIero o0pa3oBaHMsl B IIpe/iesiaX OCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUsI.

bubnnoreunsiii poHA TOMOTHEH SHIMKIONEIUIMH, CIPAaBOYHUKAMHU, HAyYHOH, HAY4YHO-
MONYJIIPHOM U IPYrOMl JINTEpaTypoOH 110 MATEMATHKE.

B mponecce ocBoeHusl mporpamMmbl ydyeOHOM TUCHMIUIMHBI «MaremaTuka» CTYAEHTHI
UMEIOT BO3MOXKHOCTB JIOCTYIA K 3JEKTPOHHBIM Y4eOHBIM MaTepHajaM 10 MaTeMaTHKe, UMEo-
IIMMCSL B CBOOOJTHOM JIOCTYIIE B ceTU MHTepHeT (3JeKTPOHHBIM KHUTaM, IPAKTUKyMaM, TECTaM,
matepuaiam EI'D u np.).

3.2. UudopmaunonHoe odecrevyeHue 00yuyeHus
Jliia peanuszanuu nporpaMMbl OMOIMOTEUHbIN (HOHA YKOMIUIEKTOBAH MEYaTHBIMU U (MJIN)

DJIEKTPOHHBIMU 00Pa30BaTEIbHBIMA M WH(QOPMAIMOHHBIMUA PECYpPCaMH, PEKOMEHJIOBAaHHBIMH
TSl KCTIOJIb30BaHMs B 00pa30BaTeIbHOM MTPOIIECCe.

OcHOBHBIC HCTOUHHUKH

1. Anumos HI.A. Anre6pa u Hauana MaTemMaTH4YecKoro aHanusa. basosblil yposens: 10- 11

KJacchl: Y4eOHUK a7 obmeo0pazoBaTenbHbix yupexaenuit/ I.A. Anumos, FO.M. Konsg- run.-M.:
ITpocs., 2022.-464 c.

2. Aranacsan JI.C. T'eomerpus, 10—11 kmaccel: y4e6. mias obiieoOpa3oBar. YUpeKACHUIA:

6a3oBbrit 1 ipodut. yposuu. / JI.C. Atanacss, B.®. byry3os, C.b. Kagomues u np. — 18 uza. — M.:
ITpocsemenue, 2022. — 255 c.

3. Mepansk, A. I'. Marematuka. I'eomerpus. 10 kmacc. YTimyOneHHBIH YpOBEHb : y4eOHUK /

A. T. Mepznsk, 1. A. Homuposckuit, B. M. Ilonsixos ; noz. pea. B. E. Ilogonsckoro. - 7-e usm.,
crep. - Mockaa : [Ipocsemenne, 2023. - 272 c. - ISBN 978-5-09-103609-1. - TekcT : 21eKTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/2160885

4. Mepsnsk, A. I'. Marematuka. ['eomerpust. 11 kimacc. YrnyOneHHbIH ypOBEHD : yUeOHUK /

A.T. Mep3nsxk, 1. A. Homuposckuii, B. M. [lonsikos ; moa. pen. B.E. ITogonbckoro. - 7-e 3., ctep.
- Mockga : IIpocsemenue, 2023. - 256 c. - ISBN 978-5-09-103610-7. - Tekct : 2IeKTPOHHBIA. -
URL.: https://znanium.ru/catalog/product/2160886

5. [IloropenoB, A. B. Maremaruka: aiaredpa M Hadaja MaTeMaTHMYECKOro aHalu3a,
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reometpus. ['eomerpusi: 10—11-e kxnaccel: 6a30BbI W yriyOJEHHBIA YPOBHHM : yueOHUK / A. B.
[Toropenos. — 18-e u3n., crep. — Mocksa : IIpocBemenue, 2022. — 174 ¢. — ISBN 978-5-09-
089606-1. — Texkct : anekTpoHHbId / JlaHb : 31MekTpoHHO-OMOMMoOTeuHas cucrema. — URL:
https://e.lanbook.com/book/334394

6. Marematuka: anreOpa M Hadajga MaTeMaTUYECKOTO aHaln3a, reoMmerpus. Anrebpa u
Havaja MareMaTtudeckoro aHanmmsa. 11 kmacc : 6a30BeId U yriyOon€HHbld ypoBHH : yueOHuk / C. M.
Huxonbsckuit, M. K. ITotanos, H. H. Pemeraukos, A. B. IlleBkun. — 9-e¢ u3x., crep. — Mockga :
[Tpocsemenue, 2022. — 464 c. — ISBN 978-5-09-087641-4. — Texkcrt : 3nexTpoHHbIA // Jlanp :
anekTpoHHOo-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/334556

I[OHOJ'IHI/ITQJIBHLIG HCTOYHHUKH

1. Mopnakosud, A.I'., CemenoB I1.B. Anre6pa u Hauana MaTeMaTHYECKOTO aHAN3A.
10 xmacc. B 2 u. Y. 1. YueOHuk miusa ydammxcs oOIieo0pa3oBaTeIbHbIX YUYpEKIEeHUN (IIpo-
¢bunbHBINA ypoBeHb) - M.: MHemo3uHa, 2021

2. MopnkoBu4 u ap. Anredpa u Hayajia MareMaruueckoro aHanm3a. 10 kimace. B 2 4.
Y. 2. 3amayHuk Ang  yyanuxcs o01meo0pa3oBaTeIbHbIX yUpexaeHui (TpoduiIbHbIA YPOBEHD )
- M.: Muemo3suna, 2021

3. Mopaxosuy, A.I'., Cemenon I1.B. Anrebpa u Hauajga MaTeMaTH4YECKOTO aHAIIU3a.
11 xmacc. B 2 4. U. 1. YuyeOHuK s ydammxcsi o0mieo0pa3oBaTeIbHBIX YUPEKACHUH (TIpo-
¢bunbHBINA ypoBeHb) - M.: Muemo3una, 2020

4. MopakoBud u ap. AnreOpa 1 Hadasia MaTeMaTHueckoro ananmsa. 11 xmacc. B 2 u.
Y. 2. 3amayHuK Anig  yyanuxcs o0meo0pa3oBaTenbHbIX yUpexaeHui (MpoduiIbHbIA YPOBEHD)
- M.: Muemo3susa, 2020

HNuTtepHeT-pecypebl

1. MaremaTika B OTKPBITOM  KOJUIeKe -  [DNEeKTpoHHBIA  pecypc]:
http://www.mathematics.ru

2. Math.ru: Matematuka 1 oOpa3oBaHue -  [DJIeKTpOHHBIH  pecypc]:
htpp:\\www.math.ru

3. MoOCKOBCKHII LIEHTp HEMPEpPBIBHOTO MaTeMaTHYecKoro oOpa3oBaHusi - [Diek-
TpoHHBIN pecypc]: http:\\mccme.ru

4. Allmath.ru—scss matematnka B OAZHOM MecTe - [DNEKTpoHHBIH pecypc]:
http:\\www.allmath.ru

S, EqWorld: Mup maremarnueckux ypaBHEHMH - [DNEKTpOHHBIH  pecypcl:
http:\\eqworld.ipmnet.ru

6. Exponenta.ru: oOpa3oBaTenbHblii MaTeMaTHUYECKUN CaWT - [DIEKTpOHHBIA pe-
cypc]: http:\\www.exponenta.ru

7. ['eomeTpuueckuii mopTan - [DnekTpoHHbIi pecypc]: htpp:\\ www.neive.by.ru

8. I'paduku pynkumii - [Inexrponnsiii pecype]: http:\\graphfunk.narod.ru

9. Junaktuueckue mMaTepuanbl M0 UHGOPMATHKE U MaTeMaTHKe - [DIeKTPOHHBIH
pecypc]: http:\\comp-science.narod.ru

10. EI'D mo maTemaTWKe: IMOATOTOBKA K TECTHPOBAHUIO - [DJIEKTPOHHBIA pecypc]:

http:\\www.uztest.r
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOM

JUCTIIUITJIMHBI

KoHTponb u oleHKa pe3ylnbTaTOB OCBOCHHUSI 00Ie00pa30BaTeIbHON AUCIUILUIMHBI PACKPHI-
BAIOTCs 4Yepe3 AUCLUIUIMHAPHBIE pe3yJIbTaThl, HAIIpaBJIeHHbIE HA (JOPMHUPOBAHNE OOLIUX KOMIIE-
TEHLUH 10 pa3jienaM U TeMaM COJepKaHusl yueOHOro MaTepuaia.

06-
masi/nmpodeccuoHaIbLHAS
KOMIIETEHITUS

Paszgen/Tema

Tun oeHoYHbIX MePONPUATHIA

OK 01. Beibupats cioco0bt
perieHus 3anad npodeccuo-
HaJIbHOH eI TeIbHOCTH IIPUMe-
HHUTEJBHO K Pa3JIMYHBIM KOH-
TeKCcTaM

P1, Temst 1.1,1.2, 1.311-0/c, 1.4
P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5,
2.6, 2.7 IT-o/c, 2.8

P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6 IT-o/c, 3.7

P5, Temn 5.1,5.2,5.3,5.4, 5.5,
5.6

P 6, Temn 6.1, 6.2, 6.3 IT-0/c, 6.4,

6.5 IT-o/c, 6.6
P7, Tem 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/c, 7.8,7.9,7.10

Y CTHBIN Ompoc

WuauBuTyansHas CAaMOCTOATEIbHAS
pabota

[IpencraBieHue pe3yabTaToB Mpak-
TUYECKUX PadoT

KonTtponbHas paboTta

BrinosiHeHUe 3a]aHU HA K3aMEHE

OK 02. Ucnons30BaTh COBpeE-
MEHHEBIE CpeJICTBA MIOMCKA, aHa-
JM3a ¥ HHTEPIIPeTay HHPOP-
Manuy, 1 HHGpOpMaMOHHbIE
TEXHOJIOI'MU JJIs BBIITIOJIHCHUA
3a/1a4 IpoQeCcCHOHATBLHOM Jes-
TETBHOCTH

P1, Temn 1.1,1.2,1.311-0/c, 1.4
P2, Temn 2.1,2.2,2.3,2.4, 25,
2.6,2.711-0/c, 2.8

P 4, Temnt 4.1, 4.2 T1-0/c, 4.3, 4.4,

4.5
P5,Temn 5.1,5.2,5.3,5.4, 5.5,
5.6

Y CTHBII onpoc

HauBUyanbHAS CAMOCTOSTENbHAS
pabota

[IpencraBienre pe3yabTaToB MPaK-
TUYECKUX PadboT

KonTtponbHas paboTta

BrlnonHeHue 3aJaHui Ha SK3aMEHe

OK 03. IlnanupoBath U peanu-
30BBIBATH COOCTBEHHOE MPO-
(heccroHaIbHOE 1 INYHOCTHOE
pasBUTHE, IPEIPUHAMATEIb-
CKYIO ICATEIILHOCTD B Ipodec-
CHUOHAJILHOM cepe, UCITOIIB30-
BaTh 3HAHUS 10 (UHAHCOBOM
IPAaMOTHOCTH B Pa3IHYHbBIX
KHU3HCHHBIX CUTYAIHUAX

P1, Temr 1.1,1.2,1.311-0/c, 1.4
P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5,
2.6,2.71I1-o0/c, 2.8

P 3, Temrr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6 IT-o/c, 3.7

P4, Temn 4.1, 4.2 IT-0/c, 4.3, 4.4,

45

P5, Temnr 5.1,5.2,5.3,5.4,5.5,
5.6

P7,Teme1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 IT-0/c, 7.8, 7.9, 7.10

Y cTHBIN onpoc

VHauBuyanbHas CaMOCTOSITENTbHAS
pabota

[IpencraBieHue pe3yabTaToB Mpak-
TUYECKUX PadoT

KonTponbHas pabota

BrinosiHeHHe 3a1aHU Ha S9K3aMEHe

OK 04. D¢ dexTuBHO B3aUMO-
JeCTBOBATH U PaboTaTh B KOJI-
JICKTHBE U KOMaH/Ie

P2, Temnr 2.1,2.2,2.3,2.4, 2.5,
2.6, 2.7 II-o0/c, 2.8

P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6 IT-o/c, 3.7

P 5, Temsr 5.1, 5.2,5.3,5.4, 5.5,
5.6

P 6, Temn1 6.1, 6.2, 6.3 I1-0/c, 6.4,

6.5 IT-o/c, 6.6
P7, Tem17.1,7.2,7.3,7.4,7.5,
7.6,7.7I1-0/c,7.8,7.9,7.10

'Y cTHBII onpoc

M auBrIya bHAS CAMOCTOSTEIbHAS
paboTa

[IpencraBienue pe3yabTaToOB MPaK-
TUYECKUX PadoT

KonTponbHas paboTta

BrinosiHeHNe 3a/1aHUN Ha SK3aMEHe

OK 05. Ocy1iecTBIATh YCTHYIO
Y MICbMEHHYIO0 KOMMYHHKAIIHIO
Ha rOCY/IapCTBEHHOM SI3bIKE

P1, Temsr 1.1, 1.2, 1.3 1T1-0/c, 1.4
P2, Temnr 2.1, 2.2,2.3,2.4, 2.5,
2.6,2.711-0/c, 2.8

'Y cTHBII onpoc
MuauBuyaibHas caMOCTOSITEIbHAS

pabota
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Poccutiickoit @eaepanuu ¢ yue-
TOM 0COOEHHOCTEH COIUAIEHO-
T'0 ¥ KyJbTYPHOTO KOHTEKCTa

P4, Temr1 4.1, 4.2 IT-o0/c, 4.3, 4.4,
45

P5, Temr1 5.1, 5.2,5.3,5.4, 5.5,
5.6

[IpencraBieHue pe3yabTaToB MPaK-
THYECKHUX paboT

KonTtponbHas paboTta
BrinosiHeHue 3aaHUi Ha K3aMeHe

OK 06. [TposBasTh Tpaxkaan-
CKO-TIATPHOTHYECKYIO TIO3UITHIO,
JEMOHCTPHPOBATh OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAMIIN-
OHHBIX OOIIEYEIOBEYECKUAX
LICHHOCTEH, B TOM YHCIIE C y4e-
TOM rapMOHU3AIUH MEKHAIIHO-
HaJIBHBIX U MEXKPEIUTHO3HBIX
OTHOILICHUH, IPUMEHSATh CTaH-
JapThl AHTUKOPPYMIIUOHHOTO
MOBEICHUS

P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5,
2.6, 2.7 IT-o/c, 2.8

P 6, Temn1 6.1, 6.2, 6.3 I1-0/c, 6.4,
6.5 IT-o/c, 6.6

P7, Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7IT-0/c,7.8,7.9,7.10

'Y CTHBIM orpoc

uauBuTyamsHas CAaMOCTOATEIbHAS
pabota

[IpencraBieHue pe3yabTaToOB MPaK-
THYECKHUX paboT

KoHTtponbsHas padboTa

BrlronHeHue 3a1aHui Ha SK3aMEHe

OK 07. CopeiicTBoBaTh COXpa-
HEHUIO OKPYKAIOIIEN cpelibl,
pecypcocoepexeHnto, mpruMe-
HATH 3HAHUS 00 N3MEHEHUHU
KJIUMaTa, IPUHIUIIBI OepekKIIn-
BOTO TIPOM3BOJICTBA, 3 dek-
TUBHO HCﬁCTBOBaTB B UpPC3BhI-
YalHBIX CUTYaLHsIX

P2 Temn 2.1,2.2,2.3,2.4,25,
2.6, 2.7 IT-o/c, 2.8

P 3, Temn 3.1, 3.2, 3.3, 3.4, 3.5,
3.6 IT-o/c, 3.7

P 6, Tems1 6.1, 6.2, 6.3 IT-0/c, 6.4,
6.5 IT-o/c, 6.6

'Y CcTHBII onpoc

HavBuayanbHas cCaMOCTOsITeNTbHAS
pabota

[IpencraBieHre pe3yabTaToOB MPaK-
TUYECKUX PadoT

KonTponbHas padoTta

BrinosiHeHWe 3a]aHUI HA K3aMEHE

OK 09. [Tonb3oBaTkes mpodec-
CHOHAJIBHON TOKYMEHTaluuen
Ha TOCYJapCTBEHHOM U MHO-
CTPaHHOM SI3bIKaxX

P1, Temsr 1.1, 1.2, 1.3I1-0/c, 1.4
P2, Temnr 2.1,2.2,2.3,2.4, 2.5,
2.6, 2.7 IT-o/c, 2.8

P 3, Temnr 3.1, 3.2, 3.3, 3.4, IT-o/c,
3.7

P4, Temr1 4.1, 4.2 T1-0/c, 4.3, 4.4,
45

P 5, Temrr 5.1, 5.2, 5.3, 5.4,
P7,Teme1 7.1,7.2,7.3,7.4,7.5,
7.6,7.7I1-0/c,7.8,7.9,7.10

'Y CcTHBII onpoc

HavBuayanbHas cCaMOCTOsITeNTbHAS
pabota

[IpencraBieHue pe3yabTaToOB IIPAK-
TUYECKUX PadoT

KonTponbHas pabota

BrImoTHEeHHE 3a1aHMi HA SK3aMEHe

IIK 2.3. Mcmons30BaTh OCHOB-
HbIE METOJIbI U IPUEMBI CTATH-
CTHKH JJIs pEIICHUS TIPaKTHYe-
CKHX 33J1a4 KOMMEpPUYECKOM Jie-
SITETILHOCTH, ONPEIEIISATh CTa-

TUCTHYECKNE BETTMYMHBI, TTOKa-
3aTeNy BapuaIluu U WHIEKCHI

P2, Temr1 2.1, 2.2, 2.3, 2.4, 2.5,
2.6,2.71I1-o0/c, 2.8

P4, Temn 4.1, 4.2 IT-0/c, 4.3, 4.4,
45

'Y CTHBII onpoc

VHauBuyanbHas CaMOCTOSITENTbHAS
pabota

[IpencraBieHue pe3yabTaToB MpaK-
TUYECKUX PadoT

KonTponbHas pabora

BrinosiHeHNe 3a1aHU Ha S9K3aMEHe

Mo

6.
7.

BOl'[pOCI)I K 9K3aMEHYy 110 TMCHUIIJIMHE

«MaTreMaTuKa»

IIpocThle U CIIOKHBIE TPOLIEHTHI.
Crenens ¢ palioHalIbHBIM NOKa3aTeneM. OnpeaeneHue KopHs N-0il CTENEHN U €ro CBOMCTBaA.
Crenennas pynkuus. ['paduk cTeneHHON (pyHKIIMU, €€ CBOICTBA.

[MokazarenbHas Gynkuus. Ee cBolicTBa, 00muit Buj rpaduka nokasarenbHon GpyHkuun (a>

1).

[MokazarenbHas GpyHkuus. Ee cBoiicTBa, 00mmii Buj rpaduka nmokasarenpHor Gpynkunu (0 <a

<1).

Jlorapugm. Onpenenenue. CBoOMCTBA.
Jlorapupmuueckas ¢pyukius. Ee cBoiicTBa, rpaduk (a> 1).
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oo

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.

49.
50.
51.

52.
53.

Jlorapudmuueckas pyrakius. Ee cBoiicta, rpaduk (0 <a <1).

OrmpezierneHre OCHOBHBIX MOHATHI KOMOMHATOPHKU: IEPECTAHOBKH, COYCTAHUS, PA3MEIIICHHSI.
OrmpezeneHne coObITHS, BEPOSTHOCTH COOBITHS. CIIOKCHNE U YMHOKEHHUE BEPOSTHOCTEHA.
OmnpeneneHne cOOBITHSI, BEPOATHOCTH coObITHS. Kitaccudyeckoe orpesiesieHne BEpOSITHOCTH.
®opmyna beprymm.

Tpuronomerpudeckue pyHkimu. OnpeneneHne CUHyca, KOCHHyca, TAHTeHCa, KOTaHTeHCa.
Pannannas mepa yriia. [lepexos OT rpayCHOM MEphI K paIuaHHOil U HA000POT.

3HaKU CHHYCa, KOCHHYCa, TaHTeHCca, KoTaHreHca. CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC YIJIOB

o —a..

3aBUCUMOCTb MEXKIY TPUTOHOMETPUYECKUMU (PYHKIIUSIMH OJHOTO YyIa.

Dopmyiibl ABOMHOTO yria. @OpMyJIbl CIIOKEHUS.

[IpaBuno mnpuBeneHus.

YpaBHenue C0S X = o. O0mmii cryqaii. YacTHbIC CiTydau.

VYpasHenue Sin X = o. O0wmuii cnyyaii. YactHele cirydau.

VYpaBHenue tg X = o. YpaBHeHue Ctg X = a.

[TonsiTre arccos o. Arccos oTpuIaTeIbHOrO 3HAYCHUSI.

[Monsitue arcsin o. Arcsin oTpuIaTeILHOTO 3HAUCHUSL.

[TonsiTue arctg o. Arctg oTpumaTeIbHOro 3HaAUYCHUS.

[Tonsitue arcctg a. Arcctg orpuniateTbHOTO 3HAYCHUS.

OyHKIHS Y = COS X, ee CBOMCTBa, TpaduK.

Oynkiwms Y = Sin X, ee CBOWCTBa, TpaduK.

Oyuknus Y = g X, ee cBoiicTBa, rpaduk.

Oynkuus Y = ctg x, ee CBOHCTBa, rpaduK.

[TpousBoaHas pyHKINUU, ONPECTICHHE.

[TpaBuna quddhepeHmpoBaHus.

['eomeTpuyecKuii CMBICI TPOU3BOIHON. YpaBHEHHE KacaTelbHOU K TpaduKy QyHKIIUH.
HccnenoBanue GyHKINY Ha yObIBAaHHE M BO3PACTaHUE.

Touku 3KcTpeMyMa U IKCTpeMyMbl QyHKIMU. MccnenoBanue QyHKIMHU HA TOUYKH SKCTPEMyMa

U OKCTPEMYM (QYHKIIHH.

HauOonpIiee u HauMeHblIee 3HaueHHs GyHKIMU Ha oTpe3ke. MccnenoBanue GyHKIMM Ha

HauOOJIbIIICEe M HANMEHBIIICE 3HAUYCHHUS Ha OTPE3KCE.

[Tpenmet crepeoMeTprn. AKCHOMBI CTEPEOMETPHUH.

IIpenmer crepeomerpun. CreACTBYS U3 AKCUOM CTEPEOMETPHH.

[TapannensHbIE NpsIMBIE B TPOCTPAHCTBE. TeopeMa 0 mapajuiesIbHbIX MPSMBbIX.
[TapamienpsHOCTH NPSIMOM M MIIOCKOCTH. [IpHu3HaK mapayuieabHOCTH MPSIMON U IIJIOCKOCTH.
B3aumHoe pacnonoxeHue nNpsiMbIX B IPOCTPAHCTBE.

CxkpemuBaronuecs npsmsle. [Ipu3Hak cKpenBaronmxcs IpsMbIX.

Yroa Mexay nIpsMbIMU B IPOCTPAHCTBE.

B3anMHOe pacnonoxeHue npsiMOil U INIOCKOCTH B IIPOCTPAHCTBE.

[TapamenpHble TUIOCKOCTH. [I[pU3HaK MapaIenbHOCTH ABYX IUIOCKOCTEM.

[TapannenpHble I0CKOCTH. CBONCTBA MapalIeNIbHBIX IIOCKOCTEH.

[Tapamienenunen. J1eMeHTHI IapajuIeIEIUIENA.

[Tapannenenunen. CBoicTBa nmapasuieNenuIea.

IlepnenaukynsipHbIE IPsIMbIE B TPOCTPaHCTBE. JIeMMa 0 MepIeHIUKYIPHOCTH IBYX Hapal-

JICJIBHBIX NPSAMBIX K TpeTBCﬁ HpHMOﬁ.

[lepneHqUKyISIpPHOCTD MPSAMOM U IIIIOCKOCTH. [Ipu3HaK neprneHnKyaIspHOCTH PSAMON U

IIJIOCKOCTH.

HepHeHJIHKYHSIp ¥ HaKJIOHHas. PaccTosHIE OT TOUKH J0 IIOCKOCTH, MEXKAY IMapaJlJICIbHBIMU.

IIJIOCKOCTAMMU, HpHMOﬁ u HapaHHeHBHOﬁ en IHIOCKOCTBIO, MCKY CKPCIIHUBAOMIUMUCS IPAMBIMUA

Yros Mexay NpsMOM M TUIOCKOCTBIO.
B3aumHoe pacronoxeHne II0CKOCTEN B TPOCTPAHCTBE.
IlepnenaukynspHsle IOCKOCTU. [ Ipr3HaK nepneHaANKYISIPHOCTH IBYX TUIOCKOCTEH.
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54.
55.
56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Teopema o Tpex nepneHauKysIpax.
JByrpannsii yroi. IleprneHIuKynsspHOCTb MIJIOCKOCTEN.
[TpsimoyronsHsii napaienenumnes. CBOKWCTBA NPSAMOYTOJIbHOTO NTAapajLIeNICUIEa.
JlexapToBa cucTeMa KOOpAuHAT Ha INIOCKOCTU. OnpesesieHne BEKTopa, MOAYJIsl BEKTOpa.
PaBeHcTBO BekTOpOB. CI10’K€HNE BEKTOPOB. Y MHOXKEHHME BEKTOPA HA YUCIIO.
Brluncnenue KoopauHaT BEKTOPA, CKAIPHOTO IIPOU3BEACHUSA BEKTOPOB. YTOJI MEXAY

BCKTOpaMH.

[Tonsitue MmHOTOrpaHHKKa. [IpaBHIIbHBIE MHOTOTPAHHHKH.
[Tpusma. [IpsiMast u mpaBUIIbHAS TTPU3MA.
[Tpu3ma. ITnomaas O0KOBOH U MOTHOM MOBEPXHOCTH MPU3MBL. O0BEM PU3MBI.
ITupamupa. IIpaBriibHas nupamuzaa.
[Mupamua. [lnomans 60KOBOH M MOJTHOM MOBEPXHOCTH NMUpaMUIbl. OOBEM MUPaAMUJIBL.
Humuuap. OCHOBHBIE CEUEHUS LIUITUH/IPA.
Humuaap. [Tnomaas TOBEpXHOCTH U 00BEM IIMIIUHIPA.
Konyc. Ceuenust konyca.

Komnyec. [Tnomans 60k0BO# 1 OTHOM MOBEPXHOCTH U 00bEM KOHYCA.

Cdepa, map. O6bem 1iapa, miomaas cQepsl.
Cdepa, map. Ceuenus mapa.

OnucaHnue MIKAJbI OIlCHUBAHUA

OIEHKH COOPMHUPOBAHHOCTHU KOMIIETEHIIUN

CocraBlsolme
e — Hey/10BJIeTBOPH- YAOBJIETBOPUTEJIb- X0poLIo OTJINYHO
TeJIBHO HO
YpoBeHb 3HaHU B
YpoBeHb 3HaHUN MuHuManbHO A0- YpoBeHb 3HaHUN B o0BeMe, COOTBET-
HIDKE MUHAMAIIb- IIyCTHUMBIH YPOBEHb o0Beme, COOTBET- CTBYIOIIIEM IIPO-
IMonHoTA 3HA- HBIX TPEOOBAHUM. 3HaHUH. J{omymeno CTBYIOLIEM IIPO- rpamMMe IoJIr0TOB-
HUit Hwmenn mecto rpy- MHOTO HEerpyObIX rpaMMe MoJAro- ku, lomymeno He-
Obl€ OIINOKH. OIINOKH. ToBKU. [JonymieHo CKOJIBKO HECyTIIe-
HECKOJIBKO Ipy- CTBEHHBIX OIIHOOK.
OBIX OIIHOOK
IIpu pewenuu IIponemoncTpupo- IIponemoncTpupo- IIponemoncTpupo-
CTaHJapPTHBIX 3a- BaHbI OCHOBHBIE BaHbI BCE OCHOB- BaHbI BCE OCHOB-
Jla4d He IPOIEMOH- yMeHus. Perrensr Hble yMeHus1. Pe- HBIC yMEHHS, He-
CTPUPOBAHBI HEKO- THUITOBBIE 33/1a4H C IIEHBI BCE OCHOB- KOTOpBIE - Ha
TOPBIE OCHOBHbBIE HerpyObIMH OIINO- HBbIE 3aJJa4H C He- YPOBHE XOpOLIO
YMEHHS 1 HaBBIKH. KaMU. BeImoTHEeHBI rpyOBIMH OIINO- 3aKpeTUIeHHBIX
Hamuune Wmenu mecto BCE 3a/IaHMs HO HE KamH. BeImoaHeHs! HaBBIKOB. Permensl
YMeHMit rpyObIe OmUOKH. B TIOJIHOM 00BeMe. BCE 3a/1aHHUs, HO C BCE OCHOBHBIE
(HABBIKOB) HEKOTOPBIMHU 3a1a41 C OTEJIb-
HEJI0UeTaMH. HBIMH HeCyIIle-

CTBCHHBIMU
ommbOkamu. Bel-
TOJIHEHEI BCE 3a-
JIAHUS, B TIOJIHOM
o0beMe, 63 Helo-
YETOB.
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