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|. AHHOTAIIMA

1. Heab 1 3a1a4u AMCHUTIMHBI

Ilenvto yueOHOW IUCHMIUTUHBL fABIsAETCS (OPMUPOBAHME U PAa3BUTHE Y
o0yJaromuxcs YHUBEPCATbHBIX U MPOQPECCUOHANBHBIX KOMIETEHITHIA:

- (opmupoBaHue MNpeACTaBICHUN O 3HAYEHHH Kypca dJIEeMEHTapHON
MaTE€MaTHUKH B CUCTEME MAaTEMAaTUUYECKUX TUCIMUILINH;

- (opmMupoBaHue MNpeACTaBICHUN O 3HAYEHHH Kypca dJIEeMEHTapHOU
MaTE€MaTUKHU B CUCTEME MaTEMAaTUYECKUX 3HAHUK;

- (opMHpOBaHHE TIPEJICTABICHUNA O JIOTMKE pa3BUTUS M HAIMOJIHEHUS
HIKOJIBHOTO Kypca anreOpbl ¢ Y4€TOM peanu3alldd OCHOBHBIX JUIAKTHUYECKHX
MIPUHIINIIOB.

3aoauu:

- 00001IEeHNEe U cUCTEMaTU3als 3HAHUH 110 KIIFOYEBBIM TEMAM IIKOJbHOIO
Kypca anreopsr;

- 3aKpeIUICHHEe YMEHHWW M HaBBIKOB PEIICHUS OCHOBHBIX THUIIOB 3aj]ad
HIKOJIBHOTO Kypca anreOpsl;

- (opmHupoBaHME YMEHHUS OCYIIECTBIIATH MOWCK PEIICHUS HECTaHIAPTHBIX
3a]a4 1 3a]1a4 [MOBBIILIEHHOTO YPOBHS CI0XKHOCTH.

2. MecTto aucuuniimubl B ctpykrype QOII

JlucuumnirHa OTHOCHUTCS K (POPMHUPYEMOM yYaCTHHUKaMU 00pa30BATENIbHBIX
OTHOILIEHUH yacTu Ojoka | — K JWMCHUIUIMHAM, YTIyOJSIOIIMM YHHBEpCAJIbHbBIE
KOMIETEHIIMH U (POPMUPYIOMINM NPOPECCHOHATbHbIE KOMIETEHIINN, U3yYaeTCs Ha
IIEPBOM KypcCe€, MapajuleIbHO € JUCHUIUIMHAMU «MaTeMaTH4ecKui aHauu3y,
«Anrebpa u Teopus uncen», «AHanmuTuueckas reometpus». Kype 6aszupyercs Ha
3HAHMSX MIKOJIBHOIO Kypca MaT€MaTUKH, MIPEALIECTBYET NajJbHENUIIEMY U3YUEHUIO
KypcoB «MaTtemarnueckuil aHamu3», «AnreOpa», IUCLHUIUIMH 10 BBIOOPY
00yyJarommxcs.

HucrunnHa n3ydaercs Ha 1 kypce (2 cemecTp).

3. O0LéM qucuMIInHbL: 3 3auétHele equaulpl, 108 akageMuuecKknx 4acos,
B TOM YHCJIE:

KOHTAKTHAsS ayMTOPHAasi padoTa: 38 4acos,

B TOM YHCJIC. TIPAKTUYECKUE 3aHATHS 38 YacoB, B TOM YHCIIC TPAKTHIECKAS
IIOATOTOBKA 6 4acos;

camocTosiTeibHas padora: 70 Jacos.

4. Tlnanupyemble pe3y/bTaTbl OO0y4YeHHs] 1O IMCHMIIMHE, COOTHECEHHbIE C
IVIAHMPYEMBIMH Pe3yJIbTATAMH 0CBOCHHS1 00Pa30BaTe/IbHOU MPOrPaMMBbI

Ilnanupyemblie pe3yJbTaTbl 0CBOCHUSA
. IInanupyemMsle pe3yJibTaThl 00y4eHHs 10
o0pa3oBaTe/IbHOI MPOrpaMMBbI
AUCIHUIIJIMHE

(hbopMupyemMble KOMIIETEHIINH)
YK-1 CnocobeH ocyiiecTBIsITh VYK-1.1 AnamusupyeT 3amady, Bbaenss e€
MOUCK, KpUTHUECKUN aHATTU3 U 0a30BbI€ COCTABJIAOIINE
CHHTE3 HH(pOPMALMH, IPUMEHATE | YK-1.5 PaccMaTpuBaeT M  Mpeiaract
CHUCTCMHBIN IMMOAXO JIst PCIICHNUA | Bo3MOMKHbBIC BapUAHTHI pelieHust
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INOCTAaBJICHHBIX 3aaa4

MOCTABJICHHOM 3a1a4u, OLICHHUBAaA ux
JOCTOMHCTBA M HCAOCTATKHU

I[IK-1 CrnocobeH oCyIIeCTBIATh
HAYYHO-HCCIIEI0BATEIbCKYIO

paboty Ha OCHOBE
MaTEeMaTHYECKUX U €CTECTBCHHBIX
HayK, OCHOB IPOTPaMMHPOBAHUS
¥ THPOPMAITMOHHBIX TEXHOJIOTHN

[MIK-1.1 AxtyanusupyeT ©0a30Bble 3HAHHS
MaTeMaTUYECKUX M ECTECTBEHHBIX HayK,
OCHOB IIPOTPaMMUPOBAHUS "
MH(POPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI VIS pelIeHus 3a1a4
po(hecCUOHATIBHOM e TENbHOCTH

[1K-1.2 IIpoBoaut ananu3, 0OOCHOBAaHUE H
BHIOOP pEIICHUS PUKIIATHBIX 3219

5. (I)opMa IMPOMCEIKYT OYHOM aTTECTAIIUU X1 CEMECTP IMPOXOKACHUSA

3au€T (2 cemectp).

6. SI3bIK NpenoAaBaAHUS . PyCCKHIA.




Il. Conepaxanme AMCHMINIMHBI, CTPYKTYPHPOBAaHHOEe MO TeMaMm (pasaejam) ¢

YKazaHUuEM OTBCIACHHOI'0 HAa HHUX KOJUYECTBA aKaACEMHUYCCKUX YaCcOoB M BUI0B

YUeOHbIX 3aHATHH

VYyebHas nporpamMma —

HAaUMCHOBaHHE
pa3ziesoB U TeM

Bce-
ro
(dac.)

KonTakTHas |

paboTa (Jac.)

Jlexnun

[IpakTnueckue
3aHATHUS

BCCTO

6 Mm.u.
npax-
muyeckast
no020moe
Ka

BCCTO

6 m.u.
npak-
muyeckast
no020moe
Ka

CamocTos
TeabHas
paboTa, B
TOM 4YHCIIe
KOHTPOJIb
(dac.)

Tema 1.
Apudmernueckue
BBIYUCIICHUS.
ToxnecTBEeHHbIE
npeoOpa3zoBaHus.
KBanpartHslii
TPEXUJIEH.

0

0

6

Tema 2.
JleliCTBUTEIbHBIC
YHCIIa.
Apudmernueckue
BBIUHCIICHUS.

Tema 3.
TosxnecTBEeHHBIE
npeodpa3oBaHUs
anredpandecKnx
BBIPAKCHU M.

Tema 4. KBanpatHoe
ypaBHeHue. Dopmyiibl

Buera.

Tema 5.
ParmmmonanrnHbBIE U
MppalroHaIbHbIC
YpaBHEHUS U
HEPaBEHCTBA.

Cucrembl ypaBHEHHI

Y HEPABEHCTB.

10

Tema 6.
ParnmonansHbIC
YPaBHEHUS U
HEPABEHCTBA

10




Tema 7. 10 0 0 4 0 6
HppanronansHbie
ypaBHEHUS U
HEPaBEHCTBA.

Tema 8. CucteMsbl 10 0 0 4 0 6
YPaBHEHUU U
HEPABEHCTB.

3amaun Ha 10 0 0 4 0 6
COCTaBJICHUE
YpPaBHEHUM

Tema 9. 12 0 0 4 0 8
[TokazaTenbHble U
jgorapupMuyecKue
ypaBHEHUS U
HEpPABEHCTBA.

Tema 10. 14 0 0 6 6 8
Tpuronomerpruueckue

(YHKIHU.

Bcero 108 0 0 38 6 70

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBanuie yueOHOM AUCHMIUIMHBI CTPOUTCA HA COYETAHUU ayIUTOPHBIX
3aHATHI U pa3InYHBIX (POPM CAMOCTOSTENBHOU PAOOTHI CTYJEHTOB.

Taxxe Ha 3aHATUSAX MPAKTUKYETCSl CaMOCTOSATEIbHAas paboTa CTYIECHTOB,
BBINIOJIHEHHUE 3aJIlaHMil B MaJlbIX TpYIax, MHUCbMEHHbIE palbOThl, MOJECIMPOBAHHUE
JMCKYCCHOHHBIX CUTyalluii, paboTa C pa3laTOYHbIM MAaTepHAIOM, HPUBICKAIOTCS
pecypebl cetu INTERNET. Kypc npemycMaTpuBaeT BBITOJHEHHE KOHTPOJIBHBIX U
CAMOCTOATENIbHBIX PA00T, MUCBMEHHBIX JOMAIIHMUX 3aJaHuid. B kauectBe (opm
KOHTPOJISL HCTIOJIb3YIOTCSI PA3JIMYHbIE BAPUAHTHI B3aUMOIPOBEPKH 1 B3AUMOKOHTPOJISL.

HNHTEepakTUBHOE B3aMMOJEWCTBUE CTYAEHTOB C OJHOW CTOPOHBI U
IpernoaaBaresisi ¢ JpyroM, a Takke CTyJIEHTOB MEXAY cOo0O0i U ¢ mpenoaaBaTesneM
BO BpEMS IIPAKTUYECKUX 3aHITHM.

OopazoeamenvHble mexHoI02UU

1. JIucKycCHOHHBIE TEXHOJIOTUU

2. Undopmanmonnsie (1iudpoBbie)

3. TexHOJIOTUH Pa3BUTHS KPUTHUECKOTO MBILIICHUS

Cospemennvie memoovt 00yueHus

1. AxTuBHOE ciylIaHue

2. Jlexius (TpaauIiiOHHAS)




IV. Ouenounsble MaTepuaJbl Uil NMPOBeJAeHUs TeKylled M NMPOMeKYTOYHOM
arrecTaumu

1. Ouenounvie mamepuansl 01: nposedeHus meKyuiei ammecmayuu
IIpumMepHbIe 3a1aHU MPAKTUYECKON YaCTH Kypca

Kontpoabnas padora Nel

1. Beruucnure:

a) 13-2* -5.(-7)° —(-3)%;

6) 13-2°-9.2°4+15.2°+6-(-2)*-5-(-2)* - (- 2)°.
2. Haiimure HOK m HOJI cnenyromux ducer:

a) 693000 u 1194375; 0) 49896 u 26460.

3. Broluuciure:

1375+9° |12 [68-3°].5>
6 5) 6,1

2) N5 (2 1 6
(10,3— 8) 2 (3 _ 3) .56
2) 9 3 76

6) 7—23-4/148-4/7+23;

) ei/(i‘;jﬁ (3-v1of + \/[%y SENT)

4. Pa3noxuTe Ha MHOXKHUTENH CJICYIOIINE MHOTOUYJICHBI:

a) a‘—-4a-12; 6) —-6a—a’-9; B) a’-8+6a’-12a.
5. BwimenuTe MOMHBIN KBAIpaT TPEXUICHOB:

a) a’—-6a+8; 6) 3x*+x-1.
6. Cokparure apoowu:

4x* —Tx -2 . x® +2x% +3x+6
X2 —5X+6 X3 —x*+3x—3

a)
7. TlocTtpoiite rpa@uKy KBaAPaTUYHBIX QYHKIIHIA:

a) y=x"—-2x+3; 6) y=-x*+5x-3.



8. He maxoms kopHeil ypaBHeHHs 3X°+X—1=0, HaiiuTe BeIMUHHY
CYMMBI UX KBaJIpaTOB.

9. He pemas ypaBHeHWe X° —X—2=0, HaiiguTe 3HauYeHHs BHIPAKCHMUIA

1 1 3 3
— 4+ U X +X, , € X, X, — KOPHU KBaJPATHOrO YPABHEHHUS.
X X
10.BeisicHuTe, TpH KaKMX 3HAYCHUAX [apaMeTpa m  ypaBHEHHE

(M—2)x* —4x+m—-5=0 wuMeeT 1Ba pPA3IMYHBIX JEHCTBUTENBHBIX

KOpHSI.

11.1lpn kakux 3HA4YeHUSAX MapaMerpa a o00a KOpPHSA ypaBHEHHS

ax’ +2(a-2)x+3a+4=0 orpunarenbHbie?

12.Pemute ypaBHEHHE (X2 +4Xx — 15)2 + 12(X2 +4Xx — 15)— 108=0.

13.Ynpoctute BbIpaKeHUS:

2
2 [ %= X2 1-x72 2 )
Xl/Z _ X—l/2 Xl/Z + X—l/2 X3/2 !

X+1 1
6) 55— —x2;
X2+ x2+x x*—x

2 8a3’+b3+ 1) a?
43’ -b?> b') 2a-b’

KonrpoJuabHas padora Ne2

1. Pemute ypaBHEHUS:

3x+1 2x-1_7x+3,

) —g 3 15

B) 4x? +95x—-899=0;
6) 4x% +40x—-629=0; r) (x* =5x)% +10(x* —=5x) + 24 =0.
2. Pemure ypaBHEHH OTHOCUTENBHO X !

2(a+1)x 3k+4

a) :3(x+1)+£; 6) 4k -1)*x+4k(k-1) + 0.

3. Pemure HepaBeHCTBA:

a) 2x*—3x+1>0; B) X*—Xx—-6<0;

_7-



1 5 _ 4x? +5x 9 5x +1
0) —+—<1,; r) X+— > + :
2—X 2+X X“—x—-6 5x-15 5x+10

4. Pemte ypaBHEHUS:

a) 2JX+5=X+2; B) VXZ+5x+1+1=2x;
6) V2x+1=2Jx—/x-3; r) ¥x-2+3/x-3=3/2x-5.
5. Pemnre HepaBeHCTBA:
a) Vx-1<2; B) V9-x* >3x;
5) ox—x2 > x—2: 0 6X _\/12x _24\/12x 0.
X—2 X—2 X—2
KonTpoabnas paéora Ne3
1. Halinute 3Ha4eHUs BBIPAKEHUM:
b
a) 491—I0972 4 5—Iog54 ’ 6) |Og%(%), eclIu |oga b=2.
2. Pemure ypaBHeHHS:
a) 7-5° -5 =2.573; B) 2% +14-2*" —29=0;
6) 4X . 3X—0,5 — 3X+0,5 . 22X—1. r) 32X+4 + 45 . 6X . 9 . 22X+2 — O

3. Pemnte ypaBHEHUA:

1
a) Iog3_x5—5:0; B) log, log;log,(x—1) =0;

5) 1g(2%) =%Ig(x _15)*. Py 699X 4 x0%6X _10
4. Pemnre HEpaBeHCTBA:
6x-1 1)
a) log, (x* —x—2)>-2; B) (0,2) 3% < (Ej ;
2
8
6) log, ., (2x* +X) < 2; r) (2—x)21 >1,

5. Pemure ypaBHeHHE (HEPABEHCTBO) MPU BCEX JIEUCTBUTEIBHBIX 3HAYCHUSX

napameTpa a:

a) (log, x—1)log, x+a)>0; 6)144™ —2.12" ya=0.

_8_



Kontpoabnas padora Ne4

1. Beruuciure:

1. S!nerﬂ,ech sinxcosx=0,4 u XE(O;Z);
Sin X — cos x 2
T T
2. tg—+ctg—;
g12 g12

cos70°c0s10° + cos80°cos20°
C0568°C0s8° + €0582°C0522°

4. sin10°sin50°sin70°.
2. BemmmosiauTE 331aHUS:

1. Haiinute HauMEHBIIINHN MMOJIOKUTEIIbHBIN KOPEHb
cos8x =1—cos4x.

2. Haiigure HanOOJIBIIINH OTpHUILIATEIIbHBIN KOPEHb

sin? x—%sian— 2c0s2x=0.

ypaBHEHUS

ypaBHEHUS

3. Pemmure ypasuenume  (sinx+cosx)’ +(sinx—cosx)* =4 —2sin?2x  u

YKOKHUTE KOJTUYECTBO KOPHEN, HAXOISIINXCS HA TPOMEKYTKE [O°; 1800].

c0s(270° + 2x)sin(180° +x) _ 1

4. Pemmite ypaBHEHUE =— W HAUJUTE KOPHH,

cos(180° + x) 2

pacriosioskennble Ha ipomeskyTke (0° 90°).

w

. Pemmre cucteMsl ypaBHEHUN:

1 3% +2siny =0, 5 y% =4cosx +1,
" |4cos?y —4cosy —3=0; | y+1=2cosx.

4. Peminure HEpaBEeHCTBA:

1. t9°x+(2-+/3)tgx—2+/3<0;

2. sin4§+cos4§>1;
3 3 2

3. 8sin®x—cos® x>0:

4. sindx+cos4dx-ctg2x>1.
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Kontpoabnas padora NeS

. B 5 tpeyronbauke ABC ¢ ocHoBanueM AC OokoBas cTopoHa AB paBHa 8, a

cosA=~/7 / 4 . Haiinute BBICOTY, IPOBEICHHYIO K OCHOBAHHIO.

B tpeyronsunke ABC yron C pasen 90°, AB =5 BC =/21. Haiimure

KOCHHYC BHEIIHETO yrJja MNPy BepUINHE A.

3455

B tpeyronsauke A ABC yron C pasen 90°, tg Az?’ BC =9. Haiinure

AB.
B Tpeyronbauke ABC yron C pasen 90° CH — Bwicota, BC =15,
BH =3./21. Haiinure cos A.

B tynoyromsHom Tpeyronsauke ABC AB =BC, AC =25, CH — BbICOTA,
AH =15. Haiinute cunyc yrina ACB.

4
B tpeyromsuuke ABC AC=BC, AB=32, COSA = " Haiinure BoicoTy CH.

B tpeyroasauke ABC AC = BC, AB =5,sinA = ? . Hatignre AC.

B tpeyromsunke ABC AC=BC=5, AB =2-/21. HaiixuTe CHHYC BHELIHETO
yIJIa IpU BEPIIMHE A.

B mapannenorpamme ABCD BeIcOTa, omyIieHHass Ha CTOpoHY 4B, paBHa 3,
AD=4. HaiinuTte cunyc yria B.

10.bokoBasi MOBEPXHOCTh MPABWJIBHOW TPEYTOJBbHOW MUPAMUIbLI B MATh pPa3

1

Oonpie momanau €€ ocHoBaHus HaiinuTe MIOCKUN Yroyl Mpu BepIIMHE
IIAPAMUJIBL.

1.B mpsMOyroibHOM Tapajuielienurne/e AuaroHaib OCHOBaHWs paBHa O u
COCTaBJIIET CO CTOPOHOM OCHOBAHUs YIOJI, paBHBIA ¢ . Uepes 3Ty CTOPOHY U
IIPOTUBOIIOJIOKHYIO €M CTOPOHY BEPXHETO0 OCHOBAaHUSA INPOBEACHA
TUTOCKOCTh, 0Opasyromasi C IUIOCKOCTBIO OCHOBAaHHS YToJI, paBHBIH [3.

Haiinute 60KOBYIO MOBEPXHOCTH Mapajuiesienunesa.

12.0xon0 miapa omnucaH YCEUEHHBIM KOHYC, y KOTOPOTO ILIOIIAJb OIHOTO

OCHOBAHHUSI B YETHIpE pasza OoJblle TIIomaau Apyroro ocHoBanus. Haiiaure
YTOJI MEXTy 00pa3yroleil KoHyca B INIOCKOCTHI0 €r0 OCHOBAHUS.

~10-—



2. Ouenounvle mamepuansl 014 RPOBEOCHUA RPOMENHCYNOYUHOI AMMeECMayuu

[Tnanupyemblit
00pa3oBaTeIbHBIN Pe3yJIbTaT
(KOMITIETEHIHS, UHTUKATOP)

TumoBsle KOHTPOJIbHBIC
3aJaHusg

KpI/ITepI/II/I OLOCHHMBAHMA U IIKaJIa
OLICHHUBaHUA

YK-1 Cnocoben
OCYIIEeCTBJIATH MOKCK,
KPUTHYECKHI aHAIU3 U
cUHTe3 uH(opManum,
NMPUMEHSITh CUCTEMHBIH
MOJAXO/ /ISl peLeHust
MOCTABJICHHBIX 33124
VK-1.1 Ananuzupyem 3aoauy,
svloeisisl €€ bazosvle
cocmasnauue

VK-1.5 Paccmampusaem u
npeonazaem 803MO4CHbIE
8apuaHmsl peuieHus
nocmaesienHol 3a0ay,
OYeHUBas uUx OOCMOUHCMEA U
HeooCmamxu

IIK-1 Cniocoden
OCYLLECTBJIATH HAYYHO-
HCCIIeI0BATEIbCKYI0 padoTy
HA 0CHOBE MaTeMaTHYeCKHX
U eCTeCTBEHHBIX HAYK, OCHOB
NMPOrpaMMHPOBAHUSI
HH(POPMALHOHHBIX
TeXHOJIOT Uil

1IK-1.1 Akmyanuzupyem
basosvle 3HaHUs
Mamemamu4eckux u
ecmecmeeHHbIX HAYK, OCHO8
NpoOCPamMMUpOBaHUs U
uHgopmayuonHo-
KOMMYHUKAYUOHHBIX
mexHono2uti 0JiA peuenus
3a0ay npogeccuoHanbHOU
oesmenbHoCmu

1IK-1.2 Ilposooum ananus,
000CHOB8aHUE U 8b100D
pelleHus MPUKIIaTHBIX 33124

1. Pemunts 10 TpyaHbIX
3aJ1a4 Ha COCTaBJICHUE
ypaBHEHUH (CUCTEM
ypaBHEHUH,
HEPABEHCTB), UCIOJb3Ys
COOpHUK JIJIst
MOATOTOBKHU U
MIPOBEICHUS
IIMCBbMEHHOTO SK3aMeHa
o anreope.

2. Pa3paboraTh cuctemy
KOHTPOJIS 110 OTJEIbHOMN
TEMeE.

3. IloaroroButh
co00I1IeHHE TI0 TeEME
«MaremaTuueckue
YOPaKHEHHS U 33]a4H
KaK OCHOBHbBIE
KOMITOHCHTBI
METOJIUYECKOM CUCTEMBI
00y4YeHUsI MAaTEMATUKE.
4. Pa3paborath 1miian
ypoKa.

«Pemrenue
KOMOMHATOPHBIX 3a/1a4 B
OCHOBHOM ILLIKOJIE».

e [lonno u nNpasuibHO  OaHbI
omeemvl HA 6ce NOCMABIEHHbIE

80NpOCYL, npugeoeHbl
Heobxo0umbvle npumepbl,
cmyoenm noKaszvieaem
NOHUMAaHUue U31a2aemo2o
mamepuana

— 85— 100 6annos

e [lonno u npasuibHO  OaHbl
omeemuvl Ha 6ce NOCMABJIeHHbIE

80NPOCHI, npugeoeHvl
npumepsl, O0OHAKO UMEIOMCS
HEeMmoO4YHOCmU; 8 yenom
cmyoenm nokasvléaem
NOHUMAaHUe U3YYEHHO20
mamepuana
— 70 -84 6anna

e Omeem OaH 6 OCHOBHOM

NPABUILHO, HO HEOOCMAMOYHO
aApeyMeHmupoBansvl  6bl800UL,
npueeoemvl He ece
Heobxo00uMmvle npumepbl
—40 - 69 b6annos

o /[anbl HesepHbLE OMEembl HA

HOCMABNIeHHbLE BONPOCHL
—0- 39 6annos

V. Y4ebHo-MeTOoAn4YecKkoe U HH(POPMAIIMOHHOE o0ecTieyeHne TUCIMIIMHBI

1) PexomeHayemas ureparypa

a) OcHOBHas JIATEpaTypa:
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nocobue / . B. 1o6peiauna, H. M. Hcaesa, H. B. Copokuna. — Tyna : TI'T1Y,
2018. — 95 c. — ISBN 978-5-6041454-8-7. — Texcr : snekTpoHHbI // JlaHb :
AJIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/113615

0) lonosiHuTeIbHAS JIMTEPATypa:

1. I'ycak, A. A. OCHOBBI BbICIIICH MAaTE€MaTUKH : MOCOOUE ISl CTYJICHTOB BY30B :
yueOHoe mnocooue : [16+] / A.A.Iycak, E.A.bpuunkoBa. — MuHCK
TerpaCucremc, 2012. — 205 c. : wn. — Pexum pgoctyma: Mo MNOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=111939

2. Jlypve, U. I'. Brictias matemaruka. [Ipaktukym : ydueOnoe mocodue / U. T.
Jypwe, T. I1. ®yntukoBa. — Mocksa : By3osckuii yuebnuk : UHOPA-M, 2023.
— 160 c. - ISBN 978-5-9558-0281-7. - Tekcr : saextponHbni. - URL:
https://znanium.com/catalog/product/1988445

2) Ilpocpammmoe obecneyenue

Google Chrome oecrataoe 110

SAunnekc bpaysep 6ecmuiatnoe 110

Kaspersky Endpoint Security 10 | akt Ha mepenauy npas [1K545 or 16.12.2022
MHuorohyHKIIMOHATBHBIH 6ecmiatnoe 110

penaktop ONLYOFFICE

OC Linux Ubuntu oecrataoe 110

3) Cospemennvie npogheccuonanvhvle 0Oasvl  OAHHBIX U UHDOPMAYUOHHBIE
CNpABoUHbIE CUCTIEMbL

e Bua ungopmanuoHHOro pecypca,
I /;1 HAaNMEeHOBaHHe HHPOPMALHMOHHOIO Anpec (URL)
pecypca
1 3BC «ZNANIUM.COM» https://znanium.com/
2 OBbC «IOPAUT» https://urait.ru/
3 9BbC «YHI/IBepCI/ITe’ECKaSI 6ubnuoreka https://biblioclub.ru/
OHJIANH»
4 ObC IPR SMART http://www.iprbookshop.ru/
5 3BC «JIAHb» http://e.lanbook.com
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https://e.lanbook.com/book/211151
https://e.lanbook.com/book/113615
https://biblioclub.ru/index.php?page=book&id=111939
https://znanium.com/catalog/product/1988445
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/

6 OBC TeI'Y http://megapro.tversu.ru/megapro/Web
7 Penosurapuii TBI'Y http://eprints.tversu.ru

8 Pecypchl u3natenscTBa Springer Nature http://link.springer.com/

9

CIIC Koncynprantllnroc (B cetu TBI'Y)

VI. Mer OQUICCKHUEC MaTEPpUAJILI A oﬁyqamumxcn 110 OCBOCHMIO JTUCIINILINHBI

KoHTpo/bHBIE BOIIPOCHI K 324ETy

1.  Apudpmernueckue  BblUMCICHMs.  TOXIECTBEHHblE  NpeoOpa3oBaHUS.
KBazpaTHbIil TpEXUIIEH.

2. leiicTBuTEnbHBIC YKciaa. ApupMeTHIECKIEe BHIYUCICHUSI.

3. ToxpaecTBeHHbIE TpeoOpa30BaHUs aNreOpanuecKuX BhIPaXKEHUH.

4. KBanpaTtHoe ypaBHeHue. opmyiiel Buera.

5. PaniMoHanpHble ¥ HPPALMOHAJIBHBIE YPaBHEHU U HepaBeHCTBA. CHCTEMBI
YPaBHEHUM U HEPABEHCTB.

6. PaumoHanbHble ypaBHEHHSs M HEpaBeHCTBAa. JIMHEWHbIE YpaBHEHUS W
HEPaBEHCTBA.

7. KBagpaTHble ypaBHEHHSI.

8. KBampaTHbie HEpaBEeHCTBA.

9. PanioHanbHble KOPHA MHOTOWIEHA C LEIbIMU KO3(PPUIIUEHTAMHU.

10. PannoHaibHBIE HEPABEHCTBA.

11. PannoHanbHbIE CUCTEMBI YPaBHEHH.

12. NppanmoHanbHbIE CUCTEMbBI YPABHEHHIA.

13. CucreMbl HEPAaBEHCTB.

14. CpoiicTBa 1 rpauk Moka3aTeabHOU PYHKIINH.

15. Iloka3arenbHbIE ypaBHEHUSI.

16. Ionsitue norapudma.

17. CpoticTBa u rpaduk gsorapupmMudeckon QyHKIIIH.

18. Jlorapudmuueckue ypaBHEHHUS.

19. ITokazarenbHbIe U TOTapu(PMHUUECKIE HEPABEHCTBA.

20. ITokazarenbHbIE HEPABEHCTBA.

21. Jlorapudpmudeckrie HepaBEHCTBA.

22. PaguanHas Mepa yria. Tpuronomerpudeckue GyHKIUU.

23. ToxaecTBEHHbIE MPE0OPa30BaHUSI TPUTOHOMETPUYECKHUX BBIPAKEHUN.
24. TpUroHOMETPUYECKNE YPABHEHHS.

25. PemieHue reoMeTpuYecKuX 3aAad ¢ IPUMEHEHUEM TPUTOHOMETPUH.

26. Pemienne TpUroHOMETPUUYECKUX HEPABEHCTB.
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IIpuMepHBbIe BADHMAHTHI CAMOCTOAITEJIbHBIX PadoT
1 monyib

Bapuanrt 1
1) Pemmuts ypaBHeHHE: sin2x = (cosx —2sinx ).

2) Pewmuts ypaBHEeHUE: 17-4* =16* +16.
3) Pemnts ypaBHeHuUE: [2x —3|+|x+ 2| —|x — 4| = 3.

4) Pemmuth HepaBEeHCTBO: log; (4X ~-3.2% —4)2 —X.

2
5) Croponsl TpeyronbHuka paBHbl 13cMm, l4cm u 15cm. J[Be MeHbIIME U3 HUX
CIIy’KaT KacaTelIbHbIMM K OKPYKHOCTH, LEHTpP KOTOPOM JEXKUT Ha TPEThE
cTopoHe. Hailtu paanyc 3Tor OKpYyKHOCTH.

Bapuant 2
1) PemmuTh HepaBEHCTBO: [2x—3|+|x+2|—|x—4|<3.
2) PemmuTh HEPaBEHCTBO: vX* +4X—5>X+2.

3) BpryuciauTh. %arccos% - % arctg+/3 + % .

4) Pemmtsb ypaBHEHHE: log, (4 —3-2" —4) =X

5) Ot npuctanu B rOpoj OTIPaBUIIaCh MOTOPHAs JIOJKA CO CKOPOCThIO 12 Kkm/4ac, a
yepe3 1oJiyaca nociie Hee B TOM K€ HaIllpaBJICHUH BBIIIEI apOX0/l CO CKOPOCThIO 20
kM/uac. KakoBo paccTosiHue OT MPUCTaHU 0 TOPOJIa, ECIHM HapOX0/ IPHILET B TOPOJT
Ha 1,5 yaca pasb1ie 10aKu?

Bapwuant 3

3,3 _
1) PemmmTh cucremy ypaBHEHMIA: XHy =1,
X+y=1.

2) Pemmth ypaBHEHHE: /25in X+2C05X =+/3.

3) PelmTh HEPABEHCTBO: 2X— X2 —3X+2 <5.

4) U3-3a HecTaOUIBLHOCTH (PMHAHCOBOTO PBIHKA KypC PYOJIsl 1O OTHOIICHHIO K
JI0JUIapy B TEYEHUE MEPBOro Mecsia cHu3miIcs Ha 15%, B TeueHrne BTOpOro mMecsua
noBbicuiica Ha 20% OT ypoOBHS NEPBOrO Mecslla, B TEUEHHE TPETHEr0 Mecsla
cHu3wiIcs Ha 35% OT ypoBHS BTOPOTO Mecslla, a B TEYEHHE YETBEPTOro Mecsla
noBeicuiica Ha 30% oT ypoBHsA Tperbero Mecsia. Ha CKOIbKO MNPONEHTOB
MOHU3UJICS WJIM TIOBBICHIICA KypC pyOJisi TOCTe YeThIPEX MECSIEB OTHOCUTEIHHO
HayaJIbHOTO Kypca?

1 j Iog3(x2—7x+10)

5) Pemuth HEpaBEHCTBO: (Z > % .

Bapuant 4

o 2
1) Haiiti HauMeHbl11ee 1eI0e YUCIO, YIOBIETBOPAIOIIEe HEPABEHCTBY 1 3-X.
X +

2) Tpu wuyucina, cyMMa KOTOpPBIX paBHa 15, 00pa3yloT BO3pacTarolryto
apudMeTHIECKYIO Mporpeccuto. Eciu K mepBbIM JIByM 4yuciiaM puOaBuUTh 1o 1, a
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K TpeTheMy 4YHuCIy MpubaBuTh 4, TO MOJy4yaTcsl TPU 4YHUCIA, OOpasyrouue
reoMeTpHUEecKyIo nporpeccuto. Haiiaure 3tu uncna.
3) Pemmth HEpaBEHCTBO: 5sinx—Cc0s2x—2<0.

4) PemuTh ypaBHEHHE: 6c0s” X +13c0s (3?” + xj x=12.

5) B npsmoyrosibHOM TpeyrojbHuke ABC yroin A mnpsaMmou, /B=30", a paanyc
ONMCAaHHOM OKOJIO TPEyTroJbHHUKAa ABC OKpYKHOCTH paBeH | cMm. Haiinure nnuny
pazauyca BIIMCAHHOM B TPEYTONBHUK ABC OKPYXHOCTH.

2 MOJYJIb
Bapuanrt 1

1) 1 kakux AeHCTBUTENBHBIX YUCET 8 ypaBHEHUE X° +4x—2|x—a|+2—-a=0 uMeer

TOJIBKO OJIHO JIEICTBUTEIBHOE pelIeHue?

2) OcHoBaHUE MUpaMUIbl — NPAMOYTOJIbHBIN TPEYTOJBHUK C KaTeTaMHu 3¢M U 4cM.
Kaxxnass O0koBasi TpaHb HAKJIOHEHA K IUIOCKOCTH OCHOBAHUS IO yrjoM B 60°.
Haitgure romanb noJHOW NOBEPXHOCTU ITUPAMU/IBL.

Bapuant 2

o . 1) . a
1) JImd KakuX JIEMCTBUTENBHBIX YHCE] & YPaBHECHUE sin?3x — (a + Ejsm 3X+ 2 =0

27 9
MMEET Ha OTPE3KE =57 POBHO 3 KOpHS’

2) BeicoTta npsiMoit Tpu3MbI paBHa 1, €6 OCHOBAHHEM CIIYKUT POMO CO CTOPOHOM 2
1 OCTpbIM yriioM 30°. Uepe3 CTOpOHY OCHOBAHHUS MPOBEACHA CEKyIIasl IIOCKOCTh
Mo YIJIOM @ K OCHOBaHHUIO pu3Mbl. Haiinure miomaas ceueHus.

Bapuant 3

1) Jns xakux JEHCTBUTEIBHBIX YHUCEN a JCUCTBUTENbHBIE KOPDHU YpPaBHEHHUS
x*—2x—a’+1=0 JexaT MeXAy JCHCTBUTCIbHBIMH KOPHAMU YPaBHECHHS
x* —2(a+)x+a(@-1)=0?

2) B xakoM OTHOIIEHUH J1eTuT 00beM Kyba ABCDAB,C D, miI0CKOCTh, IPOXOAsIlas
yepes BepimHy C U cepenunbl pedep A4, u BC,?

Bapuant 4
1) st Kaxa0ro IeHCTBUTEIHLHOTO YKCIa & PEIINTh YpaBHEHUE
a’  sin*x+a’-2
1—tg*x cos2X

2) B mpsamoyronbHoM napamienenuneae ABCDABC,D, ¢ pebpamu AB=BC =4cm u
AA =7cm uepes BepiinHbl A, C, 1 Touky M , nexanryto Ha pebpe AB,, mpoBeneHa

IUIOCKOCTh.  Kakyl0o  HaWMEHBIIYI0  IUIOMIAJb  MOXET HMETh  CCUCHHC
napasuleseure1a ToM IIOCKOCThIO?
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Metoanueckue YKasaHud JJisd oﬁyqamumxca MO0 OCBOCHHUIO TUCIUITIJIMHBI

Opranusys cBoio yueOHYI0 paOOTy, CTyA€HThI T1OJKHBI:

Bo-nepevix, BBIABUTH PEKOMEHIYEMBIH pEXUM M XapakTep ydeOHOH
paboThl MO U3YYEHHUIO TEOPETHUYECKOr0 Kypca, MPAaKTHYECKOMY MPUMEHEHUIO
W3YUYEHHOr0 MaTepualia, MO BBIIOJHEHHUIO 3aJaHUN Il CaMOCTOSATEIbHON
paboTHl, 1O UCTIOIB30BAHUIO UH(DOPMALIMOHHBIX TEXHOJOTUH U T.1.

Bo-eémopuix, 03HAKOMUTBCS C YKa3aHHBIM B METOJIMYECKOM MaTepHaje 1o
JUCHUIUIMHE TMEpeYHEM Y4YeOHO-METOJMYECKHX H3IaHUH, PEKOMEHIYEMbIX
CTyJICHTaM JJi MOATOTOBKM K 3aHATUSIM U BBIMOJHEHUS CaMOCTOSTEIbHOU
paboThl, a Takke C METOJUYECKHUMHM MaTepualiaMu Ha OyMaXXHbIX W/UIU
AIEKTPOHHBIX HOCHUTEINAX, BBIMYIIEHHBIX Kadenapoil CBOMMU CHUJIAMU U
IpeAO0CTaBIsIEMbIE CTYyI€HTaM BO BpEMsI 3aHSITHIA.

CamocTosiTenbHasgs paboTa CTYAEHTOB, MPEIYCMOTPEHHAs Yy4eOHBIM
IJJAHOM JIOJDKHA COOTBETCTBOBATH 00Ji€e TIIyOOKOMY YCBOEHUIO HM3y4aeMOro
Kypca, (OpMUPOBATH HABBIKH HCCIEI0BATEIBCKON PadOThl U OPUEHTHUPOBATH
CTYJICHTOB Ha YMEHUE IIPUMEHATHh TEOPETUUECKNE 3HAHUS HA IIPAKTHKE.

1. PaGora ¢ yueOHbIMH mocoOussMHU. J[JI1 MOJHOLEHHOTO YCBOEHUS Kypca
CTYJEHT JOJDKEH, IPEXKJE BCEro, OBJAJAETh OCHOBHBIMU IOHATHSMHU 3TOH
qucuuIuIinHbel. Heo0XouMo yCBOUTh ONpPEAENICHHs] U TIOHSTHS, YMETh MPUBOJIUTH
UX TOYHbIE (POPMYIMPOBKH, MPUBOJUTH HNPUMEPHI OOBEKTOB, YAOBJIETBOPSIOIINX
TOMY ornpezaesieHnto. Kpome Toro, Heo0X0AMMO 3HaTh KPYTr (PaKkToOB, CBSI3aHHBIX C
JAHHBIM TOHATHEM. TpedyeTcsl Takke 3HaTh CBSI3M MEXIY MOHATHUSIMH, YMETh
YCTaHaBIMBAaTh COOTHOILEHUS MEXAy KiaccaMl OOBEKTOB, ONUCHIBAEMbIX
Pa3TUYHBIMU TTOHSATHUSMH.

2. CamocrosiTeqibHOe n3yuyeHue TeM. CamocTosaTeNbHas padoTa CTy/IeHTa
ABJIIETCSI BAXKHBIM BHUJOM JCSATEIBHOCTH, IIO3BOJIIIOIIMM XOpOILIO YCBOUTH
U3y4aeMblii TpeIMeT M OJHMM U3 YCJIOBUM JOCTHXKEHHS HE0O0XOIUMOTO
KayecTBa MOATOTOBKM U MpOo(ecCuoHaNbHON NEPEenoAroTOBKH CHELHAIUCTOB.
Ona mnpeamnosiaraeT CamMoOCTOSITENBHOE H3YYEHUE CTYJEHTOM PEKOMEHJO0BAaHHOM
y4eOHO-METO/IMYECKON JINTEPATypbl, PA3JINYHBIX CHOPABOYHBIX MAaTEpUasoB,
HanucaHue pedeparoB, BHICTYIUICHUE C JTOKIAI0M, MOATOTOBKY K JIEKIMOHHBIM U
NPAKTUYECKUM 3aHSITUSM, TOJTOTOBKY K 3a4ETY.

3. IloaroroBka K MNPaKTHYeCKMM 3aHATUSAM. [Ipu mnoaroroBke k
MPAKTUYECKUM 3aHSATHSIM CTYJIE€HTaM PEKOMEHAYETCS CJEeA0BaTh METOAMYECKUM
PEKOMEHJAIMSM 110 paboTe C yueOHBIMU MOCOOUSIMHU, PUBEACHHBIM BHIIIIE.

4. CocraBjieHue rjoccapusi. B rioccapuil JOJDKHBI OBITh BKJIIOYEHBI
OCHOBHBIE€ TIOHSTHS, KOTOPBIE CTYAEHTHl HM3Y4alOT B XOJ€ CaMOCTOSATEIbHOMN
pabGoThl. [l MOJHOTHI MCCIIEIOBAHUS PEKOMEHAYETCS] BOUCHIBATh B IJIOCCApU U
T€ TEPMUHBI, KOTOPBIE CTy€HTaM OyayT PaCKPBITHI B X0/1€ JEKIIMOHHBIX 3aHATUH.
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5. CocTraBiieHHe KOHCIIEKTOB. B KOHCIIEKTE OTpakeHbl OCHOBHBIE MOHATHS
TeMbl. JIJsi HArISIIHOCTH W yJNOOCTBa 3allOMHUHAHUSI MCMOJIB30BAHBI CXEMbI U
TaOJIUILIBI.

6. IloaroroBka Kk 3auéry. [Ipu moaroTroBke K 3a4€Ty CTYACHTHI JOJKHBI
UCIIOJB30BaTh KaK CaMOCTOSITENIbHO TMOJIFOTOBJICHHBIE KOHCHIEKTHI, TaK U
MaTepualibl, HOJYYECHHBIE B X0/1€ 3aHATUM.

KauecTBO yCBOCHUS CTYAEHTOM Ka)XAOM JUCIUILIHBI oneHnBaercs no 100-
OAJIIIbHOM HIKAaJIE.

WNHuterpanpHass pedTHHroBas oIleHKa (0ami) 1o KaxjaoMmy (Tmepuoay
oOydeHHMs) CKJIaJbIBa€TCS M3 OIEHKM TeKyled paboThl CTYJEHTOB Ha
CEMUHAPCKUX U TPAKTUYECKUX 3aHSATHUSAX, BBINOJHEHUS HWHIUBUIYATIbHbBIX
TBOPYECKUX 3aJaHUA MU JIp. U OIEHKH 3a BBIMNOJHEHUE CTYJICHTOM Y4e€OHOIO
3aIaHUsl TIPU PEUTUHTOBOM KOHTpoJie ycreBaeMocTu. [Ipu stom poinst Oaios,
BBIJICJICHHBIX HAa PEUTHMHTOBBIA KOHTpPOJIb, HE JOJDKHA mpeBblmiaTh 50% oOmein
CYMMBI OQJJTOB JAHHOTO MOJyJIs (TIeproia O0ydeHus).

MakcumaibHas cymma OayoB o yueOHOMI IV CLIUTUINHE,
3aKaHYMBAIOIIEHCA 3a4eToM, Mo uToraM cemectpa cocrtasisier 100 GamioB (50
6asnoB — 1-it moayne 1 50 6anmioB — 2-it MOTYJIb).

Crynenty, HabpaBumii 40 6aioB M BbILIE IO UTOraM pabOThI B CEMECTPE, B
HK3aMEHAIMOHHON BEIOMOCTH M 3a4YE€THOM KHUIKKE BBICTABIISIETCS OLICHKA
«3auteHoy». CTyneHTty, HabpaBuieMy 10 39 6ai0B BKIIFOUUTENIBHO, CIAET 3a4eT,

CornacHo moaxonaMm OallIbHO-PEUTHHIOBOM CHUCTEMBI B paMKax OLIEHKHU
3HAHWM, YMEHUH, BiIaJicHui (YMEHH MPUMEHATH) U (WJIM) OIbITA JEATeIbHOCTH
JUCHUIUIMHBI YCTAHOBIICHBI CIEAYIOIINE aCIIEKThI:

e CopepxaHue y4yeOHOU NTUCIHUIUIMHBI B paMKaxX OJHOTO CEMEeCTpa JACIUTCS
Ha JiBa MoAayJis (nmepuona ooyueHust). [lo okoHuanuu Moayss (nepuoaa oOydeHus)
OCYILECTBIISIETCS PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYJEHTOB.

e CpoKu MPOBEJAEHUS PEUTHHTOBOTO KOHTPOJISA:

ocennuti cemecmp — | peUTUHTOBBIM KOHTPOJIb YCIIEBAEMOCTH MPOBOJIUTCS
corjlacHo rpaduky yueOHoro mpoiiecca, || peiTHHTOBBIM KOHTPOJIh YCIIEBAEMOCTH
- JBe TMOclenHue Heaenu (AKTUUECKOro 3aBeplIeHUs ceMecTpa Mo rpaduxy
y4eOHOTro MpolLecca;

geceHHull cemecmp — | pedTUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH MPOBOJAUTCS
corjlacHo rpaduky yueOHoro mpoiiecca, || peTHHTOBBINM KOHTPOJIH YCIIEBAEMOCTH
- JIBE TIOCIIEIHUE HeNenu (HaKTHYECKOTO 3aBEPIIEHUS CEeMecTpa Mo Tpaduky
yueOHOro Ipolecca.
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VIl. MaTepuajibHO-TeXHH4YECKOe oOecriedeHre TUCIUTINHbI

HaunmenoBanmue
cnenMAJbLHBIX* TIOMeIeHn il
M NOMEINeHUH 1151
CAMOCTOSITE/IbHOI PadoThI

OcHAIIEHHOCTD
cnenraJbLHBIX
noMenieHu u

NOMeIeHu i IJIs

CaAMOCTOSITEILHOM
padoThI

IlepedyeHb JTMLIEH3UOHHOTO
NMPOrpaMMHOI0 o0ecrie4eHmsl.
PexBU3MTHI NOATBEPKIAIOIIETO
AOKYMEHTa

YyeOHast aytuTopus st
NPOBEJICHUS 3aHATHUH
JICKIIMOHHOTO TUTIA, 3aHITUI
CEMUHAPCKOT'o TUIIA,
KYpCOBOT'O IPOEKTUPOBAHUS
(BBITTOJIHEHUST KYPCOBBIX
paboT), rPyNIOBBIX U
WHIUBUTyaTbHBIX
KOHCYJIbTAllu}, TEKYILETO
KOHTPOJISL K IPOMEKYTOUHOU
aTTeCTallHH,
yuebnas ayoumopus.: Ne 207
(170002 Tsepckas obn., e.
Teepy,
nep. Caooswiii, 0. 35)

KommekT yae6Ho#
Meoenu,
MHTEpPaKTHBHAS
cHucTeMa co
BCTPOCHHBIM
POEKTOPOM.

Google Chrome — 6ecruiaTao

Kaspersky Endpoint Security 10 ms
Windows — Akt Ha niepeady npas
[IK545 ot 16.12.2022

Lazarus — 6ecrutatHo
OpenOffice — 6ecriaTao

MHorodyHKITMOHAIBHBIN

penaktop ONLYOFFICE 6ecrutatHoe
I1O — 6ecmuiatHo

OC Linux Ubuntu 6ecrmataoe I1O —
OecIuraTHO

VIIl. Cenenusi 06 00HOBJIeHHH padoyeii MPOrpaMMbl TUCITUILTHHBI

Ne OOHOBJICHHBIH Onucanve BHeCEHHbIX JlaTta u Ne nporokoJia
ILI. | pa3gesa padouei U3MEHEeHM I 3acenanusi kadeapsi /
NMporpaMmabl METOAUYECKOI0
JTUCIUILTHHBI coBera (akyabrera,
YTBEpP/AUBILIETO
U3MEHEeHM S
1.
2.
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