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{l I.B.YepHoycosa/

Hanpasienue mogroroBkm: 44.03.05 Ilenaroruueckoe oopazoBanue (¢ 1ByMs npodu-

JIIMHA HOIIFOTOBKI/I)

Hanpasiennocts (mpoguab): Maremaruka u nHbopMaThkKa, IKOHOMHUKA

KBanudukanus (crenensn): baxanrasp
dDopma 00ydeHHsI: ouHAs

NHCTUTYT: MaTEMAaTUKU, €CTECTBO3HAHUS U TEXHUKHU
Kadenpa: MmaremaTuky U METOAUKH €€ MPEMOIABAHUS

oyHas popma

OYHO-3a04YHasd

3ao4Has popma

¢popma
Kypc I
CemecTp/TpnmMecTp 1
Jlexkuun He NMPeayCcMOTPeHbI

JlabopaTopHble 3aHATHUS He NpelyCMOTPeHbI

IIpakTnyeckne (ceMMHAPCKHE) 3aHATHSA 36

B T.4Y. IPpaKTUYeCKadA MOAT0OTOBKA 2

®opma(bl) NPOMEKYTOYHOM aTTECTALUH sk3amen — 0,3

Kontpoasn 9
Hubie popmbl padoThl 0
CamocrosiTesibHas padoTa 26,7

Bcero uacoB: 72
TpynoeMKkocTh: 2 3a4eTHbIE eTUHUIBI

Pa3zpaboTtunk paboueit mporpamMmbi:
Kanouodam nedazo2uyeckux Hayk, oouenm Yepuoycosa H.B.




|. OPTAHU3AIIMOHHO-METOJUYECKHWA PA3JIEJ

Heab u3ydyeHuss OTMCUMILVIMHBI: CUCTEMaTU3alMs, 0000IIEHUE U MTOBTOPEHUE OC-
HOBHBIX MOHSITUHM IIKOJILHOTO Kypca MaTeMaTHKH, a TaKK€ 3HAKOMCTBO C METOJaMU pe-
IIEHUs] HECTaHAAPTHBIX MAaTeMAaTHUYECKHX 3a/iad, U KakK CIJIEJICTBUE, TMOBBIIICHUE YPOBHS
MaTEMaTUYECKON KYJIbTYPHI.

3agaum u3yyeHusi JMCHUILIMHBI: (OPMUPOBAHUE U PA3BUTUE CIOCOOHOCTEW HC-
[I0JIb30BAaHUsI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUHBIX JUCLUIUIMH B IPO(ECCHOHAIBHOM
JESITeIbHOCTH, IPUMEHEHUE METOJI0B MaTEMAaTUYECKOr0 aHaIM3a U MOJECIUPOBAHUS, TE€O-
PETHUYECKOT0 M 3KCIIEPUMEHTAIBHOTO HCCIIEI0BAHUS .

Mecto qucuunmiaunsl B ctpykrype OIIOIL: peanusyercs B pamkax 4actu, GopMu-

pyeMoil yuacTHUKaMHu 00pa30BaTeIbHbIX OTHOIIEHUH, O10ka b1. lucuumiuasl (Moaymn).

HJIaHI/IpyeMI)Ie PE3YJIbTATHI oﬁyquml o AUCHUIIJIUHE .

Kon IInanupyembie pe3ybTaThl 00y4eHUS
HHHHKaTOp])I JOCTUKCHUA KOMIICTCHIIUHN
KOMIICTCHIIMHA o JUCHUIIJINHE
IKC-1 3HaTh: 3Haer:

- OCHOBBI YaCTHBIX METOJIUK OOyueHUus IO
muciuriniaMm Matemaruka, Mubopmatu-
Ka, DKOHOMHUKA;

- XapakTEpUCTUKHU JMYHOCTHBIX, MeETa-
MPEAMETHBIX M TMPEIMETHBIXPE3yIbTaTOB
yyalmxcs B KOHTEKCTe OOydeHUs TUCIH-
muHaM ~ Marematuka, Mudbopmarnka,
Oxonomuka (cormacao ®I'OC u mpumep-
HOM yueOHOW MPOrpaMMBbl);

- COBpEMEHHbIE 00pa3oBaTeiIbHbIE TEXHO-
JIOTUM U METOJUYECKHE 3aKOHOMEPHOCTH
uX BbIOOpA;

- METOJbl KOHTpPOJs, OLEHUBAHUSA U KOp-
PEKIMH pe3yabTaToB OOyYEHHs MO TUCIH-

- XapaKTepUCTHKY, PYHKIIUH U Tpe-
OoBaHus kK nudpoBoi oOpazoBaTelb-
HOU cpene;

- cnenuduKy peamu3anii METOIUK
CMEIIaHHOTO O0y4YEeHMUS;

- OCOOGHHOCTH  METOJUYECKOTO
obecriedeHust s CO3IaHUsT UPPO-
BBIX 00pa30BaTEIbHBIX PECYPCOB.

wivHam  Marematuka, MHdopmartuka,
OKOHOMHUKA.
YMers: Ymeer:

- MPOEKTHPOBATh paboyue MPOrpaMMbl MO
muciuminiaM Matemaruka, Mubopmatu-
Ka, DKOHOMHUKA;

- TPOEKTHPOBATh M PEATM30BBIBATH pPa3-
nudHble (OpMBI 0OYYEHHUS M OpTaHHU3aINH
BHEYPOUYHOU JEATEILHOCTH O0YJaroIIuXcs
no nucruruimHaM Matemaruka, Madopma-
THKa, DKOHOMMKA, OOecIeurBaronyue J0-
CTUKEHUE METANPEAMETHBIX, MPEAMETHBIX
Y JMYHOCTHBIX PE3yJIbTaTOB.

- oTOMpaTh MHCTPYMEHTapuil MeETo-
JMYECKOro 00ecreueHusl Ha COOTBET-
CTBYIOIIEM YpPOBHE JJI1 CO3JaHMs
uu(dpoBBIX 00pa3oBaTEIBHBIX peECyp-
COB;

- paspabaTbiBaTb M OCYLIECTBIATH
MOJACPKKY (PYHKIIMOHUPOBAHUS OH-
JaifH-KypcOB 1O MaTeMaTuke JJis
y4Yaluxcs CpeIHEN IKOJIbL;

Braners:
- METOIaaMHu 06yquHs[ II0 AUCIHIINIMHAM
Maremaruka, Muadopmarnka, DKOHOMHUKA

Bnaneer:
- ONBITOM paboOTHl C DJJIEMEHTAMH
"orudpoBaHHON" AMIAKTUKH (DJIEK-
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U METOAMKOM HX BBIOOpa C y4E€TOM OCO-
OeHHOCTEH colepKaHHus y4eOHOro MaTepu-
ana, Bo3pacTta U 00pa3oBaTeiIbHBIX MOTPEO-
HOCTEH 00yJaeMbIX;

- COBPEMEHHBIMH 00pa30BaTEeNbHBIMH TEX-
HOJIOTHSIMH, 00€CIICUNBAIOIIMMHU JTOCTHKE-
HUE METalpeJIMETHBIX, MPEIMETHBIX W
JMYHOCTHBIX PE3yIbTaTOB OOYUAIOIINXCS;

- METOJIaMU KOHTPOJISI, OLIECHKH U KOPPEK-
UM PE3yIbTATOB O0YYCHUS MO TUCIUTUIN-
HaM Maremaruka, MHpopmaTtuka, IKOHO-
MUKA.

TPOHHBIN KypHaJ, TOPT(HOINO0, CAUTHI
mo moxaroroBke k OI'D, EI'D, BIIP,
MOHHUTOPHHIOBBIE UCCIICIOBAHMUS)

[TIKC-2

3HATh:

- 3aKOHOMEPHOCTH, HPUHIUNBI M YPOBHH
(bopMHpOBaHUS U peaU3aLUU COAEpIKa-
HUs o0pazoBaHHS 1o ¢buznko-
MaTeMaTUYECKUM JUCLUIUIMHAM U HH-
dopmaruke;

- CTPYKTYpY, COCTaB U JUJAKTHUYECKHUE
eIMHUIIBI COAEPIKaHUS IIKOIBHOTO TpeI-
MeTa Mo (PU3UKO-MATEMaTUYECKUM JIHC-
[IUTUTMHAM 1 MTHQOPMAaTHKE.

3HaerT:
TEPMUHBI W TOHSTHS CHUCTEMHOIO
MOJIX0/1a, OPUEHTUPYETCS B OCHOBHBIX
TEOPETUUECKHUX 3aKOHOMEPHOCTSIX,
METOJaX pEIIeHUs MaTeMaTHUYeCKHUX
3a7a4

Ymers:

- OCYIIECTBISATH OTOOp ydeOHOro cojuep-
KaHUSA I pealu3allii B Pa3IMYHbIX
bopmax o0y4JeHHs ¢duzuko-
MaTeMaTUYECKUM JUCUUIUIMHAM U HH-
¢dbopmMaTuke B COOTBETCTBHH C TUIAKTH-
YECKUMH LEJISIMU, BO3PAaCTHBIMU OCOOEH-
HOCTSIMHM OOy4arouxcs U TpeOOBaHUAMHU
@I'OC obiiero o6pazoBaHus.

YmMmeer:

BBITIOJIHATh TIOMCK PEIICHUS 3a/1ayu:

BBIICTIATh OTamlbl pEIICHUS, OCY-

LIECTBIIATH ACHCTBUSA MO PEIICHUIO;

HaxOJIUTh pallMOHAIbHBIC CIIOCOOBI
perieHus 3aaa4y

Bunaners:

- TpeIMEeTHBIM CoJepXKaHueM (hU3MKO-
MaTeMaTHYeCKUX IUCHUUIUIMH U HH)Op-
MaTHKH;

- YMEHHUSMU 0TOOpa BapUaTHUBHOTO COJIEP-
YKaHMS C Y4ETOM B3aMMOCBS3H YPOUHOU U
BHEYpOUHOIl ¢opM oOyueHus Qusuko-
MaTeMaTHYeCKUM JUCHUIUIMHAM U HH-
dhopmatuke.

Bnaneer:

HaBBIKAMM OLICHUBAHUS PE3yJbTAaTOB

pelenus 3aaaqu;

HaBBIKAMHM apTyMEHTHUPOBAHHOTO, JIO-
THYHOTO (HOPMYJIHUPOBAHUS CYXKIe-
HHUIA.




1. COAEP’KAHUE U OB BEM JUCIHHUIIJINHbI

€ YKa3aHHeM KOJMYeCTBA YACOB, BbI/IEJICHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4alouuxcs
¢ nmpenogasaresieM (10 BUJIaM Y4eOHBIX 3aHATHH) M HA CAMOCTOATEIbHYI0 padoTy

Ouynas popma o0yueHust

Ne AyIUTOpHBIE 3aHATHSA
- HaunmeHoBaHue pa3iesioB U TeM Bcero Cam. pa6.
n/n JK mn3 JB
1. Tema 1. [letfictBurenbubie uncna. [IpocTsie u cocTas-
6 4 2
Hbie yucia. HO/[ u HOK. Ilponopiiun v nmpoueHThI.
2. Tema 2. Ilonarne mOCIEAOBATEILHOCTH YHCEIN. 6 4 5
Apudmerndeckas 1 TeOMETPUICCKAs TPOTPECCHUH.
3. Tema 3. ®yHKIUU. 6 4 2
4. Tema 4. DneMeHTHl KOMOMHATOPUKH. 6 4 2
5. Tema 5. YpaBHEHMs], HEPaBEHCTBA U UX CUCTEMBI. 20 10 10
TexkcToBbIC 3a4a4H.
6. Tewma 6. Tpuronomerpus. 18,7 10 8,7
Dopma omuemnocmu: IK3AMeH 9,3
6 Mm.4. NPAKMu4ecKkas noo02omoeKa 2
Hmozo 3a 1 cemecmp 72 36 71,8

OuHo-3a04Hasi popma o0yueHust (HEe pean3yeTcs)
3aouHas popma 00yueHus (HE peaanu3yeTcs)

I11. OEHOYHBIE MATEPHAJIBI JIJIsSI TPOBEJAEHWS TEKYIIEA U

MMPOMEXYTOUYHOM ATTECTAIIMA OBYYAIOIINUXCS IO JUCIUATIINHE

Tekyias arrecTaius NpoBOAUTCS B popMe KOHTPOJIbHOM paboThI, TecTa, pedepara.

TunoBoii BApUAHT KOHTPOJILHOM PadoTHI

Bapuant A

1.

[TocnenoBaTenbHOCTD 3alaHa PEKYPPEHTHBIM COOTHOIIIEHHEM a,,, =(n+1)a,, a, =1. 3a-

naite e€ GpopmyIioi oOIIero 4ieHa.
[TocnenoBarenbHOCTH (a,) TaKOBa, YTO &, =—x, &, =0, &, IPU n>2 PABHO PAAUAHHON

Mepe BHYTPEHHETO yIJia MPaBWJIBHOTO N -yrojbHUKa. Halaure nsath nocieaoBaTelib-
HBIX €€ YJIeHOB, HaUuHag ¢ a,. Halinure popmMyiy o611iero uieHa 3Toi mocieaoBa-

TEJIbHOCTH.
CyMMa ATy Ha4yaIbHBIX WICHOB apU(PMETHIECKON MPOTPECCUr MEHBIIIE CYMMBI €€ TI0-
cieayrmux natyu wWieHoB Ha 50. Ha CKOJIbKO JA€CATHIN YiieH Mporpeccuu 0oJibiie €
BTOPOTO YJIcHa?

bank nauncnser 7% ronoseix. 1 ssHBaps 2000 1. B 3T0T OaHK ObLIa MOJOXKEHA CyMMa a
pyoueii. Haiinute pazmep Bkiaaa Ha 1 suBapst 2005 1., eciiu B T€YE€HHUE TOTO BpEeMEHHU
MPOIICHTHAs CTaBKa OCcTaBayiach 0e3 n3mMeHeHus. C MOMOIIbIO0 KaIbKYJISTOPa BBISICHUTE,
yepe3 Kakoe HauMEHBIIIee YUCIIO JIET CyMMa BKJIajia yBEIMIUTCS OoJiee ueM B 2 pasa.
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JloKa)knuTe NpPaMOHATILHOCTD YnCa 3/2 .

6. B Buae xakoi 0eCKOHEUHOM JAeCATUYHON ApoOU MmpeicTaBUMa aHHAass OOBIKHOBEHHAS:
11377 ,

18087
Bapuant b
1. JTokaxuTe UppanuoHaIbHOCTh yrcia Sin 40° .
2.IlpencraBbTe B BHUJE OOBIKHOBEHHOW JpOOM CIIEAYyIOIIEe BBIPAXKEHUE, COJIEpIKallee

0.23(7) + 2

CMCIHIAHHEIC 6€CKOHC‘{HLIG ACCATHUYHBIC IICPUOJNYCCKHUC I[pO6I/II —?15;’) .
0,5(61) — ——
495

3.Jlana pyHKmusa g(x)=2-8° —4-4* 8.2, a) Pemure HEPABEHCTBO g(x)<O.

0) M300pa3ute Ha MJIOCKOCTH MHOXKECTBO TOUEK, KOOPAMHATHI X U ) KOTOPHIX YAOBIIE-
TBOPSIOT HEPABCHCTBY g(xy) <O.

B) CKOJIbKO pelleHni (B 3aBUCHMOCTH OT @) HMEET ypaBHEHHE g(x)=a-2""'?
» _n(n+1)(2n+1)

4.Jloka3ath, uTo Vne Z:12 +2° +3> +..+n .

Bapuant B

1.Pemute ypaBHEeHHUE: (3:+x) . (2+x) . (1+x) =-35.

(3—x) (2—x) (l—x)

2.Peumre ypaBaenue: vx —vx+1+vx+9 —Jx+4=0.

3.Pemmte ypaBHeHnue: log, log, log, log 2(— 1] =0.
X

1

4 .Pemmte ypasHenue: 100V =4/100.
5.Pemure ypaBHeHue: Qx -3- 2)- x=0.. B oTBET 3anuumnTe CyMMy KOpHEH.
Bapuanr I

1. Beruucnure sin%,cos%,tg%, ecim cosa=08 U 0<a<%.

2. Ecnu A,B,C — yrabl TpeyroibHuka U yroi C — Tynoi, To tge -tgp <1. Jlokaxwure.

3. Beruucaure tg[Sarctg ?j

Pemnre ypaBHEeHuE: tgx -tg % =1.
4.

2 ra 2 1
COS* 72X —Sin “ 7y =5
Pemnre cucreMy ypaBHEHUM:
X—y=

Pemmte HepaBeHCTBO: sin °® X —Cos® X < TS



Bapuanr /|
1. JlokaxkuTe, 4TO B IPSIMOYTOJIBHOM TpEyrojibHuke a+b<c+h_.

2. JlokazaTh, YTO BBICOTHI TPEYTOJIbHUKA NIEPECEKAIOTCS B OAHON TOUKE.
3. HaiiTu cTOpOHBI PSIMOYTOIBHOTO TPEYTOJIBHUKA 110 TaHHBIM: TIEPUMETPY 2P U BBICOTE

h.

4. B tpanemuu ABCD (AB I CD) cpennsis muHUs 7 CM, BLICOT&@ CM, a yTOJ MEXIY

JAMarOHASIMUA IPOTHB OCHOBaHMs 120°. Haliiure nuaroHanyu Tpamenuu.

5. Jlan poM0 ¢ ocTphIM yriioM B 30°, Gonblias quaroHajib ero pasHa a. B ator pom6
BIIMCaH NPSAMOYTOJLHUK TaK, YTO OJJHA U3 €T0 TMaroHaiel eCTh MeHbIIAsl JUATOHAIb
pomb6a. OnpeaenuTs oAb NPIMOYTOJIbHUKA.

Bapuant E

HyCTB ABCDAlBlchl — KY6

UYro sBrseTcs nepecedeHreM miockocreit B1C1D; u ABB;?

HazoBuTe HECKOJIBKO MMap MIIOCKOCTEH, IIepeceueHrneM KOTOPhIX sBisieTcs npsimast AB.

PaccmarpuBarorcs mimockoctu AB1Ci m AiD1C. TlpeacraBere cebe nx mepecedeHue.

Ha3oBute kakue-HUOy1b UX OOIIME TOUKH.

2. Kakum MOkeT ObITh B3aMMHOE PACIOJIOKEHUE JIBYX NPSIMBIX a U D, ecIM OHM JIe)KaT B
MEPECEKAIOMINXCS TIIIOCKOCTSIX?

3. BepHO 11, 4TO yroa Mex/y NpsIMOM M IIOCKOCTBIO Beeraa MeHbe 90°?

4. Kakoil MHOTOYTOJIbHUK MO>KHO TIOJIy4HUTbh, IPOBO/ISI CEUEHHE KyOa IIOCKOCThIO, HE Ia-

pajuieIbHOM OCHOBaHUIO?

e o o -

Tumnosou BapuaHT TEeCTa

A) OTMETBTE HOMEP IIPABUJIIBHOI'O OTBETA B BJAHKE OTBETOB

SAJAHUS BAPUAHTHBI OTBETOB
Al. Ykaxute Bce HOMepa palliOHAIbHBIX YHUCENT JAHHOTO MHO)KECTBA: 1) 1,2,3 2)234 3) 2,3,5
- logg; 9
1) 3\/32\/§ -%; 2) 2 2 ;3) 3% 7 4) 1 ;5);4/8+2v15 (\/é—\/g) 4)2,45 5)1,2,5
V3+45
a+h? 1 nb-v-a np_J-a 3)J-a-b
A2. Yrpocrure Belpakeane ———— . \\/— a a
a—bv—a

4) J—a+b 5 —J-a-b

2
A3. Cymma KOpHeH 1M KOpeHb (€CIIH OH SAMHCTBEHHBIH) ypapHenns —— ~ =~ _y 4 4 (1) (0,2; 0,3) 2) (-0,3;-0,2) 3)(1,7;1,8)

X+2 4)(09;1,1) 5)(-2,1;-19)
NPUHAUISKUT IPOMEIKYTKY

A4. Haiimure cKOpoCTh JOAKH B cTosdeil Boje (B KM/4ac), €CIH 3a 5 4acOB OHA IPOIIIa

o peke 20 KM M BepHYyJach Ha3aj, a CKOPOCTb TeUeHHs1 3 KMm/dac 18 2)9 3)10 4)11 5)12
. X 1 Y72 1 2 4
AS. Cymma kopHeii ypaBHeHHs (3/g3x+ | —| — paBHa 1) -3 2) 3 3) 44 ~3 5)2
36

A6. Cpennee  apudMeTHYecKOE BCEX KOpHEH ypaBHeHHs COS?X + SinX cosx = 1, mpuman- |1) (- n/8) 2)0 3)(-3n)/4 4)(- n/10)

JIeXKAIMX TPOMEKYTKY [-TT; 7], paBHO 5) n/8
A7. IIpousBeseHne OpAMHAT TOUEK NIEPECECUCHUS MPSAMOIL - 2X + 3y = 2 1 runepOoIIs 1) 2 2) 1 3) 1 4) 2 5) 4
y= 2 paBHO 3 3

5-2x




A8. HaliiuTe mioiab YeThIPEXYroIbHUKa, OTPAHNYEHHOTO IPSMBIMA Y _ 14 H 1)128 2)28 3)164 4)64 5)82
5 =

%’ —x=6 U OCsAMH KOOpAWHAT

A9. Ecnn touku A(2; - 3; 5), B(11; - 4; 6) u D(3; 6; 4) siBisirotest BepumHamu pomba ABCD, o 1)40 2) 24/41 3) 3413 4) 215 5) 447
JuinHa tuaroHanu AC paBHa

A10. Eciii B Tpaneluu JUIMHa MEHbIIEr0 OCHOBaHUsI paBHa 16 cM, oTHOIeHue uuH Gonbire- (1)32 2)34 3)36 4)38 5)40
TO OCHOBAHHMS U CpPEeIHEH JIMHUHU PaBHO 3 : 2, TO JUIMHA CpeAHEH TMHUH (B CM) paBHA

A11l. OGpa3syronias KOHyca paBHa 4 cM, a yroJl P BepLInHE 0ceBOro ceueHusi paBeH 120°. (1)24n  2) 843x 3) 36x 4)124/3% 5) 8x
Haiimute o0memM KkoHyca (B Ky0. cM)

Al2. HalinuTe BCe 3HAYEHHs NapameTpa a, IpH KOTOPBIX rpaduku QyHKumid |, _ \ng\ u 1)(- ©;-3) 2)(-;-2) 3)[-3;-2) 4)[-2-1)
- 5)[-3;-1)

y = |X + a| HUMEIOT OHY OOIIyI0 TOUKY

IIpumepHas TemaTuka pedeparon
Pa3BuTHE NOHATHUA O YHCIIE.
[Tpunnun Jupuxiie.
HexoTopele 3ameyaTenbHbple HEPABEHCTBA U UX UCIIOJIB30BAHKE IIPU PELLICHUHN 3a1a4.
OYHKIMOHAIBHO-TpapUUEeCKUil METO/] pEILICHUs YPABHEHUH.
[TocnenoBaTeTpHOCTH U IMTPOTPECCHH.
Meton maTeMaTU4ECKON MHAYKIUHA U €r0 IPUMEHEHUE.
Pewmenne ypaBHEHUN ¢ TapaMeTpaMH.
JIoKa3aTeabCTBO TPUTOHOMETPUYECKUX HEPABEHCTB.
OOpatHbIe TPUTOHOMETPUYECKUE ONIEPALIUU HAJl TPUTOHOMETPUYECKUMH (PYHKIUSMHU.
0. TpuroHomerpuueckue COOTHOILLIEHHUS MEXKIY OCHOBHBIMU JJIEMEHTAMHU
TPEYTOJIbHUKOB.
11. IlpumeHeHne MeTO/Ia KOOPAMHAT K PEIICHHUIO 3a/1a4.
12. TlpumeHeHre BEKTOPHOTO METO/1a K PELLIEHUIO 3a/1au.
13. 'eomeTpuyueckne 3aladyd Ha OTHICKAHME HAWMOOJBIIMX M HAWMEHBIIUX 3HA4YEHUUH
BEJIMYMH.

HOoo~NoO~LNE

ITpoMexyTouHas aTTectanus o0ydaroIuUXcs OCYLIECTBIAETCS B (OpME IK3aMEHa C
VCIIOJIb30BAHUEM CIICAYIOIIUX OLEHOYHBIX MATEPHAJIOB!

Bonpocwl k s3x3ameny

JleictBuTenpHbIe uncia. 3mepenue nmuHbl oTpeska. M3o00pakeHue Ha YucIoBOM OCH.
2. OnpeneneHue parroHATbHBIX, HPPAIIMOHANIBHBIX, NEHCTBUTENbHBIX yHceln. [Ipencras-

JIEHHUE B BUJE APOOEH.
3. IocnenoBarenpHOCTH uKcen. ApupMeTnueckas U reoMmeTpuueckas nporpeccuu. [pu-
MEHEHHE NMPOTPeCcCUuil AJis MepeBoia IECATUUHBIX IpoOeil B 0OBIKHOBEHHBIE.
[lenbie u qpoOHBIE BRIPAXKEHUS U HX MTpeoOpa3oBaHue.
UucnoBbie BRIPAKEHUS U BBIPAXKEHUS C IEPEMEHHBIMMU.
Crenenu u ux CBOMCTBA.
Apudmernueckue kopHu. CBONCTBA KOpHEH.
Jlorapupmuyeckue 1 moka3aTesIbHbIE BEIPAKEHUS U UX TIPE0Opa3oBaHUE.
OpnHousieHbl 1 MHOTOWIEHBL. JleiicTBUS ¢ MHOrowieHaMu. CriocoObl pa3ioKeHHs] MHO-
rO4YJIEHOB Ha HETMPUBOJUMbIE COMHOXKUTEINH. JleneHre MHOTOUYJIEHOB C OCTaTKOM.
10.OcHoBHas Teopema apudmeTrku. TeopeMbl 0 AETUMOCTH MHOTOUJICHOB.

=

©CoN Ok
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11.3naueHust 1 KOpHU MHOTOUIEHOB. Llenbie u 1poOHbIE KOPpHU MHOTOWIEHOB. Teopema
besy. Teopust MHOrousIeHOB U popMmyiia Kaprano.

12.KopHu ¥ JIMHEWHbIE MHOKUTEIM MHOTOWIEHOB. M cronb30BaHNE MHOTOWJICHOB IS
Pa3NOKEHUs MPOU3BOJILHOTO MHOTOYJICHA IO CTETIEHM JIBY4JICHA.

13.Teopust MHOTOUJIeHOB U OMHOM HpbIOTOHA.

14.TToctpoenue rpadukoB GYHKIIUN C TOMOIIBIO 3JIEMEHTAPHBIX PeoOpa3oBaHUM.

15.KoMOuHaTOpHbIE 3a/1a4u B KOHEYHBIX MHOKECTBaX. [IpaBuiio cyMMBbI ¥ IPOU3BEACHUSI.
Yuciio 351eMEHTOB 00bEIMHEHUS IBYX MHOXECTB.

16.KoMOnHaTOpHBIE 3aladyd B KOHEYHBIX MHOXKeCTBaX. [IpWHIIMIT BKJIIOYEHUS U
WCKITIOYCHHUSL.

17.YnopsanoueHusie BbIOOpKU. COEOUHEHUS: COUYETaHUS, pa3MELIEHUE, MEPECTAHOBKU C
noBTOpeHUsIMH 1 6e3. KoMOnHaTopHbIe TOXKIeCTBA.

18.Koaddunments MmHOrowieHa u uanom HeroToHa.

19.TTonmnHOMHUANIBHAS TEOpEMA.

20.KomOuHaTopHbIE 33a/1a4u HA BEIYUCIEHUE BEPOSITHOCTH.

21.ToxxnecTBeHHbIE  TMpeoOpa30BaHUsS  HUPPAIMOHAIBHBIX  BBIPAXXEHHM,  CBOWCTBA
apudmeTndeckoro KopHs. CTeneHp ¢ palroHaIbHBIM MOKa3aTeJIEM.

22. Toxnecta. [Ipocreiiue npumepsl TOxASCTB. DOPMYIIbI COKPAIIEHHOTO YMHOKCHHUS.
ToxxnecTBeHHbIE MPeoOpa3oBaHUs IENbIX U APOOHO-pAllMOHANIBHBIX BBIPAXKEHUM.
ToxxnecTBeHHbIE TPeoOpa3oBaHUsl ANreOpanuecKuX BBIPAKECHHM, COAEpKaIIUX
a0COJIIOTHYIO BEJIMYUHY.

23.ToxxnecTBeHHBIC TTPEOOPa30BaHUS MMOKA3aTEIBHBIX U JOTaPU(PMUUECKUX BBIPAKEHUH.
[TonsiTue norapudma. CoicTBa J0rapupmMoB.

24. JloxazarenbcTBO ToKAecTB. MHoTOwIeHb. Cxema ["opHepa. Teopema be3y.

25.1TonsaTHe 0 Meroae MaTeMaTtWdyeckod WHAyKIWU. [Ipumenenne MMU k pemreHuro
3azay.

26.UccnenoBanne (yHKIMA C TMOMOIIBIO TMPOU3BOJHON W TIOCTPOEHUE TpaduKoB.
[TokazaTenbHas u morapudmuydeckas GyHKIIUU.

27.Jlunerinas u xBanpatudHas ¢yHkuud. CrenenHas QyHkiusa. {poOGHO-pamroHambHas
byHKIIHS.

28.«Cnoxxenne» U «ymHOXkeHue» TpaduxoB. I[loctpoenue rtpadukoB QGyHKIUH,
AHATMTHYECKOE BBIPAKEHNE KOTOPBIX COACPKUT MEPEMEHHYIO MO 3HAKOM MOTyJis (Y
= [FON, Iyl = [FOL, Iyl = [f()], y = (1))

29.Bunpl ypaBHEHHMH M CIocoObl WX pemieHus (Ieible ypaBHEHHS, TMOKa3aTeIbHBIC
ypaBHEHUS).

30.Bunpl ypaBHEeHHM M cHocoObl WX pemieHus (IpoOHO-pallMOHANIbHBIC YpaBHEHHS,
norapu(pMHUUECcKre YpaBHEHUS).

31.Bunbl ypaBHEHHH U CIIOCOOBI UX pelieHus (ypaBHEHHS BBICIIMX CTETICHEH, ypaBHEHMUS,
cojieprKalliie 3HaK aOCOIOTHON BETMYMHBI).

32.Bujpl ypaBHEHUH U CIOCOOBI UX pelieHus (MpparioHaIbHbIC YPABHEHHUS ).

33.YpaBHEeHMsI U HEPABEHCTBA C MTapaMETPaMH.

34.Buapl HEpaBEHCTB U CHOCOOBI WX pelieHus (1eble HEPaBEHCTBA, IMOKa3aTelIbHbBIC
HEpPABEHCTBA).



35.Buapl HEpaBEHCTB M CHOCOOBI WX pemieHUs (IpOoOHO-paIOHATLHBIC HEPABEHCTBA,
JorapupMUUECKre HEPAaBEHCTRA).

36.Bupl HEpaBEHCTB M CHOCOOBI MX PEIICHHs (HEpaBeHCTBA, COJEpKalllie MHOTOYJICH
cTeneHu N>4, HepaBEHCTBA, CoJiepKalllie 3HaK aOCOMIOTHON BETUYHHBDI).

37.Bujpl HEpaBEHCTB U CITOCOOBI X PEIICHUs (MPpaOHATLHBIC HEPABEHCTBA).

38.PaBHOCHIIBHBIE TPe0Opa30BaHus MPU PEUICHUH YPaBHEHUN U HEPABEHCTB.

39.CucteMbl M COBOKYIMHOCTH YPaBHCHHMHA C OJHOW W HECKOJBKUMHU IEPEMEHHBIMHU.
PaBHOcHiibHBIE cCTEMBL. CHCTEMBI-CIIEACTBUS.

40.MeTojbl perieHus: CUCTeM HepaBeHCTB. HepaBeHCTBa ¢ ABYMsI IEPEMEHHBIMU.

41.DyHKIMOHANIBHBIE,  anreOpo-aHAMTUYECKUEe  METOJIbl  pEUICHUSl  YpaBHEHWIA,
HEPABEHCTB, CUCTEM.

42.T'padmyeckuil METO pElICHUs] YPAaBHEHH, HEPABEHCTB, CUCTEM.

43.]lokazaTenbcTBO  HepaBeHCTB. (CpaBHEHMs] 3HAuYeHMM  BbIpakeHuil. OmnopHbIe
HepaBeHCTBA. CBOIICTBA YHUCIIOBBIX HEPABEHCTB.

44 Pemienne 3ajad Ha COCTaBIICHUE YpaBHEHWI, HEPABEHCTB W UX KOHCTPYKIIUH.
TekcToBbI€ 33]1a41 HA UCCIIEOBAHUE PELICHUIA.

45.]10ka3aTeNnbCTBO TPUTOHOMETPUUECKUX HEPABEHCTB. T0XKIECTBEHHOE MpeoOpa3oBaHue
TPUTOHOMETPUYECKUX BBIPAKEHUH.

46.DyHKIIMOHAIBHBIE METOJMBI PEIICHUS TPUTOHOMETPUUYECKMX W KOMOWHHUPOBAHHBIX
YpPaBHEHUM.

47.MeToapl pelieHrs CUCTEM TPUTOHOMETPUYECKUX YPaBHCHUM.

48.MeTo/b1 perieHus] TPUrOHOMETPUUYECKUX YPAaBHEHU.

49.MeTo/bl perieHus] TPUrOHOMETPUUYECKUX HEPABEHCTB.

50.Tpuronomerpuueckue ¢pyHkiuu. OOpaTHbIe TPUTOHOMETPUUYECKUE (DYHKITHH.

51.ToxnecTBeHHbIE TIPEOOPA30BaHUSI BBIPAKECHUM, PEIICHHE yYpaBHEHHN W HEPABEHCTB,
coziepkalmx oOpaTHbIE TPUTOHOMETpHUUECKUE QYHKIIUU.

52.AKCHOMBI U OTIpeIeTICHUsI aOCOIIOTHON T€OMETPHUH.

53.0OCHOBHBIC TJITAHUMETPUUECKUE OOBEKTHI (TPEYTOJIbHUK, €r0 CBOMCTBA, METPUYECKHUE
COOTHOIIIEHHSI B TPEYTOJIBLHUKE).

54.0OCcHOBHBIC TUIAHUMETPUUYECKHE OOBEKThl (YETBIPEXYTOJBHUK, €ro CBOMCTBA,
METPUYECKHE COOTHOIICHUS B UYETHIPEXYTOJIBHUKE).

55.0OCHOBHBIE TJIAHUMETPUUECKUE OOBEKTHI (OKPYKHOCTb, BIMCAaHHAs W ONUCAHHAas
OKPYXHOCTb, IPONOPLUHUOHATBHOCTb OTPE3KOB U YTIJIOB).

56.0OcHOBHBIC TIIIAHUMETPHIECKHE O0BEKTHI (MMPAaBUIILHBIE MHOTOYTOJIEHUKH ).

57.Teopema YeBbl 1 MeHenas, nX NpUMEHEHHE. 3aMedaTelIbHbIE TOUKH TPEYTOJIbHUKA.

58.TTonobue uryp, BeIYHCICHNE TIIOMIAIEH.

59.'eomeTpuueckre MOCTPOCHUS HA TNIOCKOCTH (MIPOCTEHUIIINE 3a/1a4H, TAIBI PEIICHHUS).

60.I'eomeTpryeckue MOCTPOEHUSI HA TUIOCKOCTH (KJIACCHYECKHE 3a7auu, HE pa3peliumbie
LHUPKYJIEM U JIMHEUKOM.

61.OcHOBHBIE METObI PELICHUS TNIAHUMETPUYECKUX 3a/1a4 Ha MOCTPOCHHUE.

62. AkcruomMaTHueCKUid METOJ] IOCTPOEHUSI AOCOTIOTHON T€OMETPHUH.

63. AKCHOMBI U OIIPE/ICIICHUS] CTEPEOMETPHH.

64.JIlunelinblie, IByrpaHHbIE 1 MHOTOTPAHHBIE YTJIBI.



65.B3anMHOe pacmonokeHue MPSIMBIX, MPSMBIX W TUIOCKOCTEH, IUIOCKOCTEH B
IPOCTPAHCTBE.

66.MHuororpanauku. Teopema Ditnepa.

67.MuororpanHukn (TIpuU3Ma: d3JIEMEHTBI, CIOCOOBI TOCTPOCHUS M HM300paKeHHS,
BBIYHUCIICHHUE 00BEMOB U TUIOIIAJICH).

68.MHororpanHuku (TIUpaMujia: 3JIEMEHTBI, CIIOCOOBI TOCTPOCHHS U HU300paKeHUs,
BBIYHMCIICHHUE 00BEMOB U ILIOIIAJICH).

69.Tena Bpamenus (IHJIMHAP: 3JIEMEHTHI, CHOCOOBI TOCTPOEHUS U H300paKeHus,
BBIYHMCIICHHE 00BEMOB M ILIOIA/EH ).

70.Tena BpameHusi (KOHYC: DJIEMEHTBI, CIIOCOOBI TMOCTPOCHHS U HM300pakeHUs,
BBIUMCJICHHE 00BEMOB U ILIOIIAACH).

71.Tena BpareHus (map: 3JIE€MEHTBI, CIIOCOOBI MOCTPOCHHS U H300paKEHUS, BHIYUCIICHHEC
00bEMOB U TUIOIAJIEH).

72.KoMmOuHauu nNpocTpaHCTBEHHBIX TEI

73.Yceuennbie GUTYPHI (3JIEMEHTHI, CIIOCOOBI MOCTPOCHUS U M300PaKEHUSI, BHIUUCICHUE
00bEMOB U TUIOIIAJICH).

IV. HEPEYEHD JUTEPATYPBI, HEOBXOIUMOM JIJIsI OCBOEHUS
JANCHUITJINHBI
4.1. OcHoBHas JUTEpPaTypa

1. EnbuanunoBa, I'.I'. DnemenTapHas Maremaruka : yuyeOHoe nocooue / I'.I'. Enpua-
HUHOBa, P.A. MenbHuKOB ; Enenkuil rocy1apcTBeHHbI yHuBepcuteT uM. M.A. by-
HuHA. — Enen : Enenxuid rocygapctBeHHbld yHuBepeuTeT uMm. M. A. bynuna, 2015.
— Y. 1. Apucdmeruka. OcuoB anreOpsl. KomObunaropuka. @ynkmun. — 123 ¢. — URL:
http://www.elsu.ru/uploads/files/2019-03/1551896931_5.pdf (mata oOparmienus:
31.08.2022). — TekcT : 3IEKTPOHHBII.

2. EnpuanunoBa, I'.I'. DnemenrtapHas maremaruka : yuye6Hoe mocodue / I'.I'. Enpua-
HUHOBA, P.A. MenbHukOB ; Enenkuii rocygapcTBeHHbI YHUBepcuTeT uMm. N.A. By-
HuHa. — Enen : Eneuxuii rocynapctBenHslii yHusepeuteT uMm. M. A. bBynuna, 2016.
— Y. 4. 'eomeTrpusi. Hauaneuble cBeaeHusi. Tpeyroapauk. — 93 c. — Pexum nocrtyna:
no nomanucke. — URL: https://biblioclub.ru/index.php?page=book&id=498154 (na-
Ta oOparenus: 31.08.2022). — bubauorp. B ku. — ISBN 978-5-94809-852-4. - ISBN
978-5-94809-853-1 (4. 4). — TekcT : NIEKTPOHHBIH.

4.2. lonosHUTEILHAS JIUTEpPATYypa

1. MenbaukoB, P.A. DneMeHTapHas Marematuka : yueOHoe mocobue / P.A. MenbHu-
koB, I'.I'. EnpuanunoBa ; Enenkuil rocynapcTBeHHbl yHUBepcUuTeT uM. N.A. byHu-
Ha. — Enen : Eneuxuii rocynapctBeHHbl yHUBepeuTeT uM. M. A. bynuna, 2017. —
Y. 3. Tpuronomerpusa. — 101 c¢. — Pexum npocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=498152 (mata  oOpamcHuS:
31.08.2022). — bubaworp. B kH. — ISBN 978-5-94809-852-4. - ISBN 978-5-94809-
943-9 (4. 3). — TekcT : PIESKTPOHHBIH.

2. Enenxux, U.A. Ilnaaumetpus : yue6noe nocobue / MU.A. Enernxux, H.B. Uepnoyco-
Ba ; Eneukuit rocynapcrBeHHblil yauepcuteT uM. M.A. bynuna. — Enen : Eneukuit
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http://www.elsu.ru/uploads/files/2019-03/1551896931_5.pdf
https://biblioclub.ru/index.php?page=book&id=498154
https://biblioclub.ru/index.php?page=book&id=498152

rocyjaapcTBeHHnii yHuBepcutrer um. W. A. Bbynumna, 2016. — 66 c. — URL:
http://www.elsu.ru/uploads/files/2016-12/1480680416_3.pdf (mata oOpameHus:
31.08.2022). — TekcT : JIEKTPOHHBIH.

V. IIEPEYEHb PECYPCOB HH®OPMALIHOHHO-
TEJEKOMMYHHUKAIIMOHHOM CETH «MHTEPHET», HEOBXOIUMBIX
JUISI OCBOEHM S TUCHATIIMHBI

Ne Ccbli1ka Ha HanmenoBanue pa3padoTku B
nn " . JocrynHocrs
nH(pOpManMOHHBII pecypc 3J1eKTPOHHOI opme
1. http://www.math.ru E:’l: TAIl MATEMATISECKOTO 00pa3ona- CBOGOIHBIIH TOCTYTI
http://exponenta.ru O6vpa3°BaTeﬂle’m MATEMATHICCKIHI | 60 anbiit JOCTYII
2. cair
denepanbHbIi 00pa3oBaTENbHBIN
3. http://www.ict.edu.ru noprai "UH(opMALHOHHO- CB0OOHBII AOCTYIT
KOMMYHUKAIIMOHHBIC TEXHOJIOTHH B
obpazoBannn"
VI. COBPEMEHHBIE IPO®ECCUOHAJIBHBIE BA3bI JTAHHBIX
N NHOOPMAILIMOHHBIE CITIPABOYHBIE CUCTEMBbI
Ne Ccbliika Ha HanmeHoBanune pa3padoTKu B 3JIEKTPOH- JocrynHoeTs
100 HH(OpPMaLIMOHHBII pecypc HoH dopme y

Perucrpanus uepes o-
00l YHUBEPCUTETCKUI

KOMIIBIOTED.
OneKTpOHHO-0MOINOTeYHAs B nanpHelimem npeno-
- cuctema (ObC CTaBJIsIETCS HEOIrpaHU-
1. | http://www.biblioclub.ru ( ) o p
YHuBepcurerckas 0ndbInoTeKa OH- YEHHbI UHIUBUyalb-
JIaH HBIM TOCTYM U3 000

TOYKHU, B KOTOPOH NUMEET-
cs goctyn K cetu Murep-
HET

2 www.garant.ru

WHpopmalinoHHO-TIpaBOBOM MOpTa CB0OOOHBIN JOCTYT

Poccuiickuii uHGOpMaIOHHBIH TOp-
3. | www.elibrary.ru TaJl B 00JIACTH HAYKH, TEXHOJIOTHH, CB0OOAHBIN AOCTYI
MeJMIMHBI B 00pa30BaHuUs

Pocculickas KOMIIBIOTEPHAsI CIIPaBOY-
HO-IIPAaBOBasi CUCTEMaA

4. | www.consultant.ru CBOOOIHBII JOCTYII

http://fgosvo.ru [Topran deaepanbHBIX rocynap-
5. CTBEHHBIX 00pa30BaTEIbHBIX CTAH- CBOOOHBIN JOCTYTI
JTApTOB BhICIIIEr0 00pa3oBaHus

http://mathedu.ru MaremaTtrueckoe oOpa3oBaHue: 00-
6. HIeIOCTYIHAs 3JeKTpOoHHAass Oubmamo- | CBOOOMHBIN TOCTYI
TEeKa
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VII. JUHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSIEMOE
INPOI'PAMMHOE OBECIIEYEHHE
HpI/I pcan3annunu yqe6H01”4 AUCHUILIMHBI IMIPUMCHACTCA CIICAYIOIICC JIMICH3NOHHOC
51 CBO6OI[HO PaCIIpoCTpaHACMOC ITPOTrPaMMHOC 06€CH€‘ICHI/Iei
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

ViIl. OBOPYAOBAHUE U TEXHUYECKUE CPEJACTBA OBYYEHMUS,
HEOBXO/UMBIE JUIAA OCYIIECTBJIEHUSA OBPA3OBATEJIBHOT'O
HPOLECCA IO JUCHUIIVIMHE

VY4eOHble 3aHATHS MIPOBOASTCS B ayIUTOPUAX, YKOMIUIEKTOBAaHHBIX CIIELUATU3UPO-
BaHHOM MeOeJbI0, B TOM YHUCIIE€ CTALIMOHAPHBIMU W MEPEHOCHBIMU TEXHUYECKUMU CPEJI-
CTBaMHU 00y4YeHUs (IPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

CamocTosiTenbHass paboTa IPOBOJUTCS B KaOMHETaX, OCHAIIICHHBIX KOMIIbIOTEPHOMN
TEXHUKON C BO3MOXKHOCTBIO MOAKIIIOUEHUs K ceTh «MIHTepHeT» n o0ecneyeHrneM JocTyna
B AJIEKTPOHHYIO HHPOPMALMOHHO-00PA30BaTENbHYIO CPETy YHUBEPCUTETA.
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