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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza B1.0.25 TIpakTHKyM 10 MaTeMaTHUeCKOMY aHaan3y OTHOCHUTCS K 00si3aTeTbHOW YacTu

obpasoBaresibHOM IPOrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: 3Haem OCHO8Hble OIIK-1.1: CobecedosaHue
npumeHsmb Nno/noJiceHus U KoHyenyuu 8 3Hamb 0CHOBHble (hakmbl KoumponbHas 3quém:
hynoamenmanvhbie | o6nqcmu mamemamuueckux u | Mamemamuueckozo awanusa / paboma 3adauu
3HAHUS1, NO/YyUEHHble . .
ecmecmeeHHbIX HAYK, 6a3oeble |basic facts of mathematical K
6 obaacmu i OHMPO/bHbIE
meopuu u ucmopuu analysis
mamemamu4eckux u P P 4 80Nnpochbl
(unu) ecmecmeeHHbIX OCHOgHO20, meopuu
HayK, u KOMMYHUKayuu; 3Haem OIIK-1.2-
UCN0Ab308aMb UX 8 OCHOBHYIO MEPMUHO0_UI0
9 Ymemb ucnonb3o8amsb Ha
npogeccuoHanbHou OIIK-1.2: Ymeem
. Npakmuke 3HaHUS, NOMYyYeHHble
OesimenbHoCMU ocywjecme/simb NepeuyHblil
npu u3yueHuu
cbop u aHanuz mamepuana,
mamemamu4ecko2o aHanu3a /
uHMepnpemupoeamb .
pripemup Use the basic knowledge of the
pasauyHble Mamemamuyeckue Lo
facts contained in the course of
06BeKmbl : .
mathematical analysis
OIIK-1.3: Umeem
npakmuueckuti onbim pabombi
C peweHuem CmaHOapmHbIX OIIK-1.3:
MameMamuuecKux 3aday u Hmemb npakmuueckuii onbim
npumensiem e2o 6 pabombl ¢ peweHuem
npogeccuoHanbHol CMAHOapmHbIX
desmenpHocmu Mamemamuyeckux 3a0ay u
npumeHsiem ezo 8
npogeccuoHabHoU
dessmenbHOCMU
3. CTpyKTypa U cojep)kKaHHe AUCIUILIAHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
oyHasi
O011as TPy/J0EMKOCTBD, 3.€. 4
Yacos o yuedGHOMY I/IaHY 144

B TOM 4uc/ie

ay/JUTOpPHBIE 3aHATHA (KOHTaKTHasi padoTa):




- 3aHATHUS JIeKIIHOHHOT'0 THIIA 0

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYeCcKue 3aHATHs / 1abopaTopHbIe PaGoThI) 96

- KCP 2

caMocTosTe/IbHasA padoTa 46

ITpomexyTouHas arrecTanusa 0
3auéTt

3.2. CozeprkaHue JUCLUIIIVHDI
(cmpykmypupoeaHHoe no memam (paszdeaam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

axkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuli)

HanmeHoBaHMe pa3[ie/sioB ¥ TeM JUCLIAIUIMHBI Bcero B TOM UMC/Ie
(gacer)
KonTakTHast pabora (pabora Bo
B3aMMO/IefiCTBUH C IIPeIofiaBaTesieM), Jackl
13 HUX
3aHITHS CamocTosiTesibHast
CeMUHApCKOro pabora
3aHATHA THUMa 00yuyarorerocs,
JIEKIMOHHOTO | (TIpakThueckue | Bcero Jackl
THIMA 3aHsTUsA/Mabopa
TOpPHbIE
paboThI), Uackl

0 0 0 0 0

o o) o o) o

0 0 0 0 0
Tema 1. Cucremsl uncen / Number System. 12 9 9 3
Tema 2. Apudmetnka nomHoMoB / Polynomial arithmetic 12 9 9 3
Tema 3. Kopuu u pagukais! / Roots and radicals. 12 9 9 3
Tema 4. ®yukuuu / Functions. 12 9 9 3
Tema 5. Tpuronomerpus / Trigonometry. 12 9 9 3
Tema 6. Jlorapudmsi u cternienu / Logarithms and exponents 12 9 9 3
Tema 7. IIpepenst / Limits. 15 9 9 6
Tema 8. HenpepsiBHOCTB / Continuity 14 9 9 5
Tema 9. TIpousBoaHas u Auddepeniman / Derivative and differential. 15 9 9 6
Tema 10. TeopeMsl 0 cpefHeM 3HaueHuy / Mean value theorems 12 8 8 4
Tema 11. ViccenoBanme dyHkimid / Investigation of functions 14 7 7 7
Arrecrarus 0
KCP 2 2
Utoro 144 0 96 98 46

Contents of sections and topics of the discipline




1 cemecTp:

Cucremsl urcen / Number System.

Apudmetrika nomHoMoB / Polynomial arithmetic.
Kopnu u pagukasnst / Roots and radicals.

®yukiuu / Functions.

Tpuronometpus / Trigonometry.

Jlorapudwmel u crenienu / Logarithms and exponents.

2 cemecCTp:

IIpepesns! / Limits.

HenpepsiBHOCTh / Continuity.

[IpousBogHas u guddepenuyan / Derivative and differential.
Teopemei 0 cpepHem 3HaueHnu / Mean value theorems.
Uccnenosanve pynkimii / Investigation of functions.

4. YueDHO-MeTOANUYECKOE 00ecrieueHHe CaMOCTOATEe/TbHOM PaboThl 00yJaIUXCA

CamocrosTenbHasi paboTa 00yJaroL[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsAM ZIJIsl TeKYIero KOHTPOJIsi U TIPOMEKYTOUHOUW aTTeCTallMd T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIEHHBIM B TI. 5.

1. Grines V.Z., Gurevich E.Ya., Pochinka O.V. Precalculus — Nizhny Novgorod: Lobachevckiy
University of Nizhny Novgorod, 2012.- 112 p. FEER, Ne 406.12.08.

2. Trench W.F. Introduction to real analysis. Free Hyperlinked Edition 2.04 December 2013.
URL.: http://digitalcommons.trinity.edu/cgi/viewcontent.cgi?article=1006&context=mono

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Interview) to assess the development of the
competency OIIK-1:

[IprmMepsl BOIIPOCOB:

1) Cucrema uHcen: HAaTypalbHLIe YHCIA, Nelble, palHoHATbHLBIe THcHa. / System of numbers:
natural numbers, integers, rational numbers.

2) Tlpaeuma peficreuii ¢ npobsmu. / Rules of action with fractions.

3) IlpeoGpasopanne ApoOeil. / Conversion of fractions.

4) OmnpeneneHHe H CEOHCTRA CTeNeHel, pallHOHAILHBIE Mokaszarenn. Definition and properties of
powers, rational exponents.

5) dopMyJnI cokpaménnoro ymMuoxkenus. / Formulas of abridged multiplication.

6) AbcomorHoe zHadenue. / Abgolute value.

[TonxbIit iepeuers ipuBesied B OC.

Assessment criteria (assessment tool — Interview)



Grade Assessment criteria

pass OTBeTbI Ha BOIIPOCHI BEPHBI WY JIOMYIIIeHbl He3HAUNTe/TbHbIe OIIHNOKH.

fail OTBeTOB Ha BOMPOCKI HET WJIK IOMYILeHbI IPyOble OLIMOKH.

5.1.2 Model assignments (assessment tool - Control work) to assess the development of the
competency OIIK-1:

ITpumep KOHTPO/ILHOM pabOTHI:

Bapuaum 1.
1-2. Halidume 3HaNeHUe BbIPDANCEHIA.
8 3
24, 9ﬁ+ -
8 3
14, 9—-5—=
1 24 111 45 5.4_ 7 (3
77 73 77 L Y
1.5, —+2=
1 3. 2% 9 4 1 3.2
1.2, —+| —x—|= 2. —x|Z+2|=
12 {4 3 e 2.17_ 12473 7=
5 (3 1 R 0.6 ¥
1.3. TRITETI 7 3 23, —= 3=
17, 12 = 0.3
27 34
21

3. PasnoxHTe Ha MHOMXHTEJIH.
3.1 27-x= 3.3. 64z +8=

32 Fow’= 34 xP4dx+4-9F%=

[MonHbIit iepeuens nipuBesieH B @OC AUCIUTIIVHEL

Assessment criteria (assessment tool — Control work)

Grade Assessment criteria

pass 3a,E[aHI/IH KOHTpO]’H:HOfI BBITIO/THEHBI BEPHO WJIW AOITyIleHbl He3HAaUUTe/IbHbIe OLLIMOKH.

fail 3afaHus He BBITIOJTHEHBI WK IOMYILeHbI rpy0Oblie OIMOKY.

5.2. Description of scales for assessing learning outcomes in the discipline during interim
certification

IITkana oneHUBaHUs C()OPMUPOBAHHOCTH KOMIIeTeHLINH

YpoBen
b
copmu Hey/0B/IETBOP YAOBJIETBO 04YeHb
JI0X0 X0pOo1L0 OT/INYHO NPeBOCX0AHO
POBaHH UTEeJIbHO PHMTE/IBHO XOpoLIO
0CTH
KOMIIeT
eHIHH He 3aYTeHo 3auTeHo
(uHpUK
aTopa
JOCTHK
eHus
KOMIIeT




2N
) YpoBeHb
OtcyTcTBUE YposeHb o
N N 3HAHUH B
3HAHUI MuHUManeH | 3HaHUH B obBeMe YpoBeHb
TEopeTHUeCcKoro 0 obneme, i 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. . [IOTIYCTUMBI | COOTBETCTBY obbeme, Ny
3HAHUH HIDKe o I0I1IeM 3HaHUH B
HeB0o3MOXXHOCTh i ypOBeHb 0I1IeM COOTBETCTB
MHHUMa/bHBIX o MporpaMme obbeme,
3HaHWS | OLEHUTH MOJIHOTY o 3HAHWH. nporpamMme yIoIieM
N TpeboBaHU. MOATOTOBKH TIPEBBILLIAOLIIE
3HaHUN [HormyieHo MO/ITOTOBKU rporpamme
Nwmenu mecTo . JonyieHno M IIpOrpammy
BCJIE[ICTBHE MHOTO . Jomy1tieHo TIO/ITOTOBK
rpyOble omubKu HECKOJIbKO MOATOTOBKHU.
OTKa3za HerpyObIx HECKOJIbKO u. Omnbok
HecylrecTe
oOyuaroierocst ot omb0ok HerpyObIx HHEIX HeT.
OTBeTa omb0ok
ommrboK
IIpogemoHC
TPUPOBaHbI
IIpomemoHc PHp
IIpogemoHc | Bce
TTpoieMOHC | TpPHUPOBaHbBI
TPUPOBaHbI | OCHOBHbIE
TPUPOBAHbI | BCe
BCe YMEHUs. IIpogemoHcTp
OCHOBHBIE OCHOBHBIE
OrcyTcTBHE OCHOBHBbIE PeltieHs! WPOBAHBI BCE
Ipwu pereHyu YMEHUSI. yYMEHUSI.
MHUHHUMAa/IbHBIX YMeHHUSL. BCE OCHOBHBIE
o CTaH/apTHBIX Pemiensl Pewuens! Bce
YMEHUH. PeltieHsl Bce | OCHOBHBIE YMEHVSL.
3azay He THUIOBbIE OCHOBHbI®
HeB03MO>XHOCTb OCHOBHBIE 3aj1auu C PerieHn! Bce
MPOJEMOHCTPUD | 3aauut C 3azauu C
OLIeHUThb Ha/luuue 3ajiaun. OTZIeNbHBIM | OCHOBHBIE
Ymenus N OBaHbI HerpyObIMH | HerpyobIMu
YMeHHUH BbimnonHeHsl | U 3ajiaun.
OCHOBHBIE ommbKamu. | OIIMOKamu.
BCJ/Ie/ICTBUE BCe 33/laHUsI | HECyIIeCcTB | BbIMoHeHbI
yMeHus. ViMenu | BeimosnHeHsl | BbinosiHeHb!
OTKasa B [OJTHOM €HHBIMU BCe 3a/laHusl, B
MecTo rpy0Oble BCE BCe 3a/laHusl
obyuaroiierocst ot obbeme, HO | HefOUeTaM | TTOJIHOM
OLIMOKH 3aJlaHuis, HO | B MOJIHOM
oTBeTa HEKOTOpbIe u, obneme be3
He B obneMe, HO
c BBITIO/THEH HeJJ0YeTOB
MOJTHOM HEKOTOpbIe
HeJoueTaMH | bI BCe
obbeme d
3a/laHuist B
HeJloueTaMu
TI0/THOM
obbeme
Nmeetcsa
OtcyTcTBUE IIpogemoHc [IpogemoHC
MWHHUMaJIbH IIpomemoHc
6a30BbIX Ipwu pereHnn o TPUPOBaHbI TPUPOBaHbI
bl HAbOp TPUPOBAHBI TTposeMoHCTp
HaBBIKOB. CTaH/JAPTHBIX 6a3oBbie HaBBIKU
HaBBLIKOB 6a3oBbIe WpOBaH
HeB0o3MOXXHOCTh 3azay He HaBBIKH TIPH npu .
st HaBbIKU TIPH TBOPYECKUH
OLIEHWUTb Ha/lMure | TPOJEMOHCTPUD pelLeHn: pelLleHrn
Hapbiku peLIeHust peLIeHnn MOAXOZ K
HABBIKOB oBaHbI 6a30BbIe CTaHZApPTHBI HeCTaHJapT
CTaHJaPTHbI CTaH/JapTHBI PpELLeHHI0
BCJIE[ICTBHE HaBbIKH. VIMenn X 337124 C HBIX 3a71au
X 3a71au C X 3a7au 6e3 HeCTaH/aPTHEI
OTKa3sa MecTo rpy0Oble HEKOTOPBIM 6e3
HEKOTOPBIM omboK 1 X 3a71a4u
oOyuaroiierocst oT | OmuOKH u omboK 1
u HeJI0UeToB
OTBeTa He/0YeTaMu He/J0YeTOB
HeJloueTaMu
Scale of assessment for interim certification
Grade Assessment criteria
All the competencies (parts of competencies) to be developed within the discipline have
outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programme.
excellent All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "excellent",
pass
very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",
good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",
satisfactory All the competencies (parts of competencies) to be developed within the discipline have




been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.

unsatisfactory At least one competency has been developed at the "unsatisfactory" level.

fail

poor At least one competency has been developed at the "poor” level.

5.3 Model control assignments or other materials required to assess learning outcomes during
the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Tasks) to assess the development of the competency
OIIK-1

IIpumeps! 3amau:

RIS 591
Z. BEMHCIHTL / [0, CAlCUIale: -
1—1 -3 &
=2 1&s

3. Yopocruts / to simplify: 1L JQ@T ﬁ‘;
=

4. Haiitu obmactb onpenenenns ¢yaknun / Find the domain of the function

Assessment criteria (assessment tool — Tasks)

Grade Assessment criteria
pass 3a/iauy pellieHbl BEPHO WM C He3HAUUTETbHBIMU OLIMOKAMH.
fail 3aziaun He pellieHbl UK JAOMYITeHbl TPyOble OIHOKH.

5.3.2 Model assignments (assessment tool - Control questions) to assess the development of the
competency OITK-1

IIpumepsl BOIIPOCOB:



1) CHcremadHCel: HATYPaIbHBIE THCNA, eble, PallHOHATLHBIE THCIIA.

2) Ilpapmna geficTEHI ¢ ApOOAMHE.

3) IIpeobGpazopanue fpobeii.

4y Omnpenenenne H CBOHCTBA SKCIOHEHT, PATHOHAIbHBIE TOKA3aTEJIH.

5) DopMyJbl COKPaIEHHOTO VMHOMKEHHS.

6) AOGCOMIOTHOE 3HAYEHHE.

7} OKpYKHOCTE.

8) Ilomsitne diynkuuu. 'paduku dyaxuuit. Cummetpus. MoHoToHHBIe VHKITHH.

9) TomuHomHaNbHbIE GyHKNHH. JIHHeHHbIE QY HKITHH.

10) Crenennas dyuknus. [IpocThie AedopMaliy.

11) Keapparuunoii dyaxkuau. Popmyia KopHel KBapaTHOTO YPaBHeHHS.

12) PannoHaNLHBIE HEPABEHCTEA.

13) Yribl 1 HX H3MepeHHs. TpHToHOMeTpHYeCKHE GYHKITHH.

14) OcuoBHoe TPHTOHOMETPHUECKOE  TOXKAECTEO. Tabnuma  3HAYeHHH
TPHIOHOMETPHUECKHX (Y HKI[HIT.

15)'padukn TpHroHOMeTpHIECKAX QYHKITHIA.

16) ©opMyJILI CYMMEI H pazHOCTH. JE0HHON H NOJIOEHHHELIE YIJIEL

17)IIpocreiinne TPHTOHOMeTPHYECKHE YpapHeHHA. OGpaTHble GyHKIHH.

18) 3kcnoneHnHATLHAs iy HKIHA. UHCIIO €.

19) Jlorapudmudeckne  dyuxnun. Harypambueii morapudm.  CeoiicTBa
norapudmuTeckoi GYHKIHH.

20) JlorapudMAdecKkHe H 3KCIIOHEHIHAILHEIC YPaEHeHHAS H HEPABCHCTEA.

[Tonnbiii mepeueHs mipuBefiedH B OC.

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria
pass OTBeTHI Ha BOIIPOCHI BePHBI WM €CTh He3HAUMTe/IbHbIe OIINOKH.
fail OTBETOB HET WK OTBETHI C IPyOBIMU OIIMOKaMH.

6. YueGHO-MeTOfMUEeCKOe M HH(OpMaLMOHHOE o00ecrieyeHHe JUCIUILTHHBI (MO/y/1s1)

OcHOBHas1 MTeparypa:

1. Grines V. Precalculus = BBesieHue B MaTemaTuueckuii aHanus : study book / V. Grines, E. Gurevich,
O. Pochinka ; Lobachevsky State University of Nizhny Novgorod. - Nizhny Novgorod : UNN Publishing
House, 2012. - 119 p. - TekcT : 3/1eKTPOHHBII., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=851143&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. MMommukos FO. H. MaTteMaThuecKuii aHaiv3: MpaKTHUKa pellleHus 3aziau : yue6Hoe nmocobue fist
CTYZIeHTOB, 00yUaroIIMXCs 10 TTPOrpaMMaM BhICIero 00pa3oBaHus YKPYITHEHHOM IPYTIITbI
crieljMaabHOCTeN U Harpas/ieHui rnoArotoBku 38.00.00 skoHOMMKa U yripaByieHue / [Tonmkos FO.
H.,I'nagkoBa JI. A.,CyxunuH A. B. - Joneuk : IonHY, 2022. - 293 c. - Kuura u3 koanekuuu JoHHY -
Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=887997&idb=0.



ITporpamMmMHoe obecrieueHue v VIHTepHeT-peCcypchl (B COOTBETCTBUM C COEPyKaHUEM [TUCIIUTUIUHBI):
https://e-learning.unn.ru/enrol/index.php?id=10835

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MO/Y /1)

YueOHble ayJUTOPUU [iji TIPOBeJeHHs] Y4ueOHbIX 3aHSTHH, MpPeAyCMOTPEHHBIX 00pa30BaTebHOU
MIPOTPaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMH
CpeJCcTBaMH 00yUeHUs.

[MTomeljeHust 151 CaMOCTOSITeNbHOM paboThl 00YYarOLMXCsl OCHALL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [JOCTYTIOM B 3JIEKTPOHHYIO
nH(pOpMalMOHHO-00pa3oBaTe/bHYI0 Cpefy.

IMporpamma coctaBsieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHIY 1o HampaBieHUro
nogrotoBky/crieanbHOCTH 02.03.02 - Fundamental Informatics and Information Technology.

Artopbl: KpyryioB EBrenuii BaneHTUHOBHY, KaHAUAAT (PU3MKO-MaTeMaTHUeCKUX HayK, JIOLIeHT.
3aBepyromumii Kadenpoii: Kannaun Anekceli BsueciaBoBuu, JOKTOp (GH3UKO-MaTeMaTUUeCKHX HayK.

ITporpamma ofj00peHa Ha 3acelaHUU MeTO[UUeCKOM Komuccuu ot 13.12.2023, potokon Ne 3.
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