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HHOACHUTEJIBHASA 3AIIMCKA

Llenu nposedenusn npomesrcymounoit ammecmayuu
[Ipu mpoBeneHMH TMPOMEXKYTOUHON aTTECTAllMUA TPEMOAABATEISAIMUA JIOJDKHBI  OBITH
JOCTUTHYTHI CIIEAYIOLIUE IIeITH:
- OIIpe/IeNICHUE CTETEHNU YCBOCHUSI yUeOHON AUCIUTUIMHBL
- CTUMYIHpoBaHue (HOPMUPOBAHUS MPAKTUYECKUX YMEHHUM U HAaBBIKOB, HEOOXOIUMBIX JIJIS
U3y4YEHUS] MaTEMaTHKU;
- (opmMHpOBaHKE TOTOBHOCTH CTYJICHTOB CAMOCTOSITEIILHO IIPUMEHSTH HAKOTUICHHBIC 3HAHUS
IIPU pPellIeHUN 3aa4;
- OIICHKA YPOBHS IMOJYYEHHBIX CTYICHTAMU 3HAHUH, HEOOXOMUMBIX UM ISl CHAYH
9K3aMEHa;
- IPOBEPKa CTENEHH JOCTIKEHUS 1ieNiel yueOHON MporpaMMBbl TUCITUILTMHBL «MareMaThkay.

Haxomienne 3HaHuii y ctygeHToB crnenuaibHOCTH 13.02.11 TexHuueckass SKCIuTyaTamusi U
o0CTyKMBaHHE OJIEKTPUUECKOTO U JJIEKTPOMEXaHHUYECKOTro OO0OpymoBaHUS (IO OTpacisaM),
KOHTPOJIMPYETCS TpErofaBaTesieM IyTeM TPOBEICHUS CISAYIOIINX BUIOB aTTECTAIIUHN:

- OK3dMEH.

Osrcudaemoie pesynvmamaul 00y4eHUA
B pesymbrare um3yueHus y4yeOHOM JUCHUIUIMHBI «Maremaruka» K CTyJAeHTam
IPEIBSBIAIOTCS CIEAYIOUINE HpeOMemHble mpedosanus:

1. CdopMupOBaHHOCTH MPEICTABICHUNA O MaTeMaTHKe KaK 4YaCTH MHPOBOHM KyJabTYphl U
MecTe MaTeMaTUKU B COBPEMEHHOM LMBUJIM3ALMU, CHOCO0AX OIWCaHUs SIBICHUN
peanbHOro MUpa Ha MATEMaTHYECKOM SI3BIKE;

2. CdopMHpPOBaHHOCTb TPEACTABICHUI O MareMaTHYeCKUX MOHATHAX KaK BaKHEHIINX
MaTeMaTH4YeCKUX MOJENSAX, MO3BOJIAIOIIMX ONUCHIBATh M U3y4aTh Pa3HbIEC MPOLIECCHI U
SIBJICHUS; TIOHMUMAaHUE BO3MOXKHOCTH AaKCHOMAaTUYECKOIO MOCTPOCHHS MaTeMaTU4eCKHUX
TEOPHIL;

3. BnanmeHue meTomaMM JOKA3aTeIbCTB U AJTOPUTMOB PEILEHUS, YMEHUE UX IPUMEHSATH,
IIPOBOAUTH JOKA3aTEIIbHBIC PACCYXKICHUS B XO/I€ PELICHUS 3a/1a4;

4. BnaneHue CTaHAAPTHBIMU IPUEMAaMU pPEIICHUS PALUOHAIBHBIX W HUPPALUOHAIBHBIX,
NIOKA3aTEJIbHbIX, CTCINEHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHHM W HEPABEHCTB, HX
CUCTEM; HMCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHUCIE JUIS IIOUCKA
IIyTH PELICHNs U WIUTOCTPALMHU PELICHNs] YPAaBHEHUI U HEPABEHCTB;

5. CdopMupoBaHHOCTb MPEACTABICHUN 00 OCHOBHBIX MOHATHAX MaTeMaTH4YeCKOro aHaIu3a
U HX CBOWCTBAaX, BIAJACHWE YMEHHEM XapakTepU30BaTh NOBeACHHE (YHKINH,
UCIIOJIb30BAHUE TIONYYCHHBIX 3HAHUM JUIsl ONMCAaHMs W aHAIW3a  PEAbHBIX
3aBUCUMOCTEH;

6. BnaneHue OCHOBHBIMHM MOHSATUSIMHU O IJIOCKUX U NMPOCTPAHCTBEHHBIX €OMETPUYECKHUX
¢urypax, HMX OCHOBHBIX CBOWCTBaX; C(OPMUPOBAHHOCTb YMEHHs pAaclO3HaBaTh
reoMeTpuueckue (Urypbl Ha yepTekax, MOJIEISIX U B peallbHOM MHpE; NPHUMEHEHHE
M3YYEHHBIX CBOMCTB reoMeTpuyeckux (Guryp u Gopmyn JUis pelieHus TeOMETPUIECKUX
3a/1a4 ¥ 3a7a4 C IPaKTUUYECKUM COACPKAHUEM;

7. CopMHPOBAaHHOCTh MPENCTABIEHHWH O TMpoleccax ¢ SBJICHUAX, HMEIOIIUX
BEPOSATHOCTHBIM XapaKTep, CTAaTUCTUYECKHX 3aKOHOMEPHOCTAX B pEalbHOM MHpE,
OCHOBHBIX IIOHATHAX JJIEMEHTApHOW TEOPUU BEPOATHOCTEH; YMEHUH HAaXOAUThb H
OLICHMBAaThb BEPOSATHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIIMX MPAKTUYECKUX
CUTyalUsIX U OCHOBHBIE XapAKTEPUCTUKHU CIIy4alHbIX BEJIUYHH;

8. BiageHue HaBBIKAMU MCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM IIPU PEILICHUN



3a71a4.

1.TEMATUYECKHWH IIJIAH YYEFHOU JTACIHUILIAHBI «MatemaTnka»

HaunMmenoBaHue TeMEbI

Ko-Bo yacoB

JUCLUIINHBI
Bcero gacos B tom uncne B B ToMm uncie
dbopme nabopaTtopHbIe U
MIPaKTUYECKOM IPAKTHYECKHE
IOJITOTOBKH
Beenenue 2
Pa3BuTHe MOHATHS YnCIA. 4
Kopnu, crenenu u norapu@mel. 16 4 2
DyHKIIMU 1 Tpaduku 8 2
CrenieHHas, moka3arelibHas, 32 2
norapupmMudeckas GyHKIHHA
OCHOBBI TPUTOHOMETPUU 32 2 2
[IpsiMbIe ¥ MJIOCKOCTH B 24 6 2
IPOCTPAHCTBE
MHOrorpaHHUKH 14 8 2
KoopanHats! 1 BEKTOPHI 16 2
Juddepenunanproe 24 2 2
HCUHCIICHHE
WHTterpanbHOE HCUUCTIECHUE 16 6 2
Tema u moBepxHOCTH 12 8 2
BpALLICHMSL.
W3mepenus B reoMeTpuu. 20 10 2
Komb6uHaTopuka, cTaTHCTUKA U 14
TEOPHS BEPOSITHOCTEH
Hroro 234 48 20

2.BUJbI ATTECTAIIUM

[IpnoGpeTeHHbIe CTyIEHTaMU B XOZ€ U3Y4YE€HUS JUCHUIUIMHBEI « MareMaTnka) yMEHUs U 3HaHUS,

BKJIIOHAIOIIMUC B cebs

- aJropuTM MOCTPOCHHSA TpadUKOB (QYHKIMH, yKa3aHHBIX B IpPOTrpaMMe, OMUPAsACh Ha
CBOMCTBA ATUX QYHKIUI;
- METOJbl TOXJECTBEHHBIX IpeoOpa3oBaHUIl IOKa3aTeIbHbIX,

TPUTOHOMETPHUUYECKUX BBIPAKCHUN;

- METOObI pemicHuA

MPOCTEUIIIHNX

IIOKa3aTCJIbHbIX,

TPUTOHOMETPUUCCKUX ypaBHCHI/Iﬁ " HCPABCHCTB,

- IMPUMCHCHUC armapara

MaTeMaTU4YEeCKOro aHanusza (TaliuLbl
NepBOOOPA3HBIX) UIS HAXOXKACHHUS MPOHM3BONHBIX, IEPBOOOPA3HBIX M

orip CIICJIéHHBIX HHTCIpajioB;

- MCTOAbI UCCICAOBAHUA JJICMCHTAPHBIC q)YHKIII/II/I C MMOMOIIBIO 2JICMEHTAPHBIX HpI/IéMOB

H MCETOAOB  MATCMATUYCCKOI'O0  adHAJIM3d, CTPOUTH HAa OCHOBC TAKOI'0 HCCJICAOBAHUA

rpaduKku QyHKIHH;

norapupMUYECKUX,
Jorapu(pMHUUIECKUX,

MPOU3BOIHBIX U
MPOCTEUIIIHNX




- yYMEHHE BBIYHCIATH IUIONIATN KPUBOJIMHEHHBIX (GUTYp UM OOBEMBI MPOCTEHIIUX Tel
BpalllCHUA IIpU IMTOMOIIU OHpC,Z[CJ'IéHHBIX HHTCTPaJIOB;

- yYMEHHE pelarh NpOCTeHIIMe KOMOWHATOpPHBIE 3a/ladyd C HCIIOJIb30BAHUEM H3BECTHBIX
(opmyur;

- YMEHHE B MPOCTEHUIIUX CIy4asX BEPOATHOCTH COOBITHUH;

- yMEHHe H300paxaTh MPOCTPAHCTBEHHbIE TI'EOMETPUYECKHE Tela, YyKa3aHHbIE B
YCIIOBUAX TCOPUHU U 3a1a4, BBIACIIAThE U3BCCTHLBIC TCJIA HA UEPTCIKAX U MOJACIIAX,

- YMCHHC MPOBOAUTDH AOKA3ATCIIbHBIC PACCYKACHUS B XOAC PCIICHUSA TUITMYHBIX 3a1a4;

- HpOBOZ[I/ITI) JOKa3aTCJIbHBIC paccyncz[eHI/Is[ B X04€ pGHIeHI/IH THUIIMYHBIX 3a1a4,

- IMPUMCHATDH IMOJYYCHHBIC 3HAHHWA IIPpU PCHICHUMN 3aaa4 HpO(bCCCI/IOHaJIBHOl"O COACPIKAHMA.

KOHTPOJIMPYIOTCS IIPENOJABATEIIEM B PAMKAX IPOMEKYTOUHOHN arTeCTaluu:

- ODK3aMCH

2.1. Jx3ameH

WTOroBbIii KOHTPOJIb CTENEHU YCBOEHHUS CTYJIEHTaMU YYEeOHBIX MaTepHajoB JAUCHUIUIMHBI
«Marematuka» poBOIUTCS B (hopMe dK3aMeHa.

OK3aMEH NPUHUMAET IPENOAABATEND.

DK3aMeH NPOBOAMUTCS B TIEPUOA, OINPENEICHHBIA KaJleHIapHBIM Y4YeOHBIM TIpauKoOM H
pacnucaHleM MPOMEXYTOYHOW arrecTaluud, B (opMe NMUCbMEHHOW KOHTPOJIbHOM padoThL. A
TaKXXe MOXXET ObITh MPOBEIECH IUCTAHLMOHHO C HCIOJIb30BAaHHEM PA3IMUYHBIX 3JIEKTPOHHBIX
iatgopm (Google Form, Onlinetestpad u 1.11.)

Kpurepun onenkn

Pe3ynbrarbl HTOrOBOro KOHTPOJSI OLIEHUBAIOTCA MO 5 OaljabHOM IIKajde W PEerucTpUpYIOTCS B
KypHaJe.
J1J1s O1IeHKU pe3y/bTaToOB UTOTOBOIO KOHTPOJISI BHIOPAHBI CIEAYIOUINE KPUTEPHH:
- yYMEHHe pelaTh oKa3aresbHble, Iorapu(MUiecKre, TPUrOHOMETPUUECKUE YPaBHEHNUS;
- YMEHHUE peliaTh oKa3areibHbIe, JJoTapu(pMUIeCcKue HEPABEHCTBRA,
- YMEHHUE BBIYUCIIATH IPOU3BOJHBIC TIEMEHTAPHBIX (DYHKIIHIA;
- IPUMEHSATH IPOU3BOIHYIO K UCCIICAOBAHUIO (DYHKIIMIA;
- BBIYMCIIATH IUIOIMIAU GUTYpP C TOMOIIIBIO ONPEIETIEHHOTO MHTErpaa;
-pemaTh 3aJa4d Ha BBIYMCICHHE OCHOBHBIX 3JIEMEHTOB, IUIOIIAJM MOBEPXHOCTH M 00beMa
TFEOMETPUUYECKHX TEIL.

Jlis OLIEHKH pe3yabTaToB SK3aMEHALIMOHHOW KOHTPOJBHOW pPaOOTHI BHIOpaHbI ClEAYyIOIINE
KpUTEPUU:
OTMeTKa «5» CTaBUTCS, €CIIN:
1. paboTa BBINOIHEHA MOTHOCTHIO;
2. B 00OCHOBaHUM pEIICHUS HET MPOOETIOB U OLUINOOK;
3. B pEUOICHUM HET MaTeMaTHYCCKUX OMIMOOK (BO3MOXHA OJHA HETOYHOCTh, OIUCKA, HE
SIBIISIOIIASCS CIIECTBUEM HE3HAHUS MM HETIOHUMaHUs y4eOHOTO MaTepuana).
OTMeTKa «4» CTaBUTCS, €CIIN:
1. pabGoTa BBIMOJIHEHA MOJHOCTHIO, HO OOOCHOBAaHHUS IIArOB PEIICHUS HEIOCTATOYHBI (€Cin
yMeHHE 000CHOBBIBAThH PACCYKICHHSI HE SBISUIOCH CIIEIUATBHBIM 00bEKTOM MIPOBEPKH);
2. pomyiieHa ofHa OmwuOKa WM JBa-TPH HEAOYETa B BBIKJIAJKAX, PUCYHKAaX, YepTekax HIIU
rpadukax (eciu 3TH BHIBI paOOTHI HE SBJISTUCH CIIEIIUATLHBIM 00BEKTOM MMPOBEPKH).
OTMeTKa «3» CTaBUTCS, €CJIN:



JIOITYIICHBI 0oJiee OTHOM OIMMOKK WK OoJiee IBYX-TPEX HEIOYETOB B BBIKJIAJIKAX, YEPTEIKAX HITU
rpadukax, HO yyanuiics Bnajzeet 00s3aTeIbHBIMU YMEHUSIMU TI0 ITPOBEPSEMOii TeMe.
OTMeETKa «2» CTaBUTCS, €CJIN:
JIOITYIICHBI CYIIECTBCHHBIE ONMTUOKH, TOKA3aBIINE, YTO 00yJaIONIUICS HE BIIaJCeT
00s13aTEIbHBIMU YMEHUSIMU 110 JAHHON TeM€ B MOJIHOM Mepe
OtMeTKa «1» cTaBUTCS, €CIIN:
paboTa mokaszajia TMOJIHOE€ OTCYTCTBHE Y OOydYaromierocs o0si3aTelNbHBIX 3HAHWN M YMEHHH IO
pOBEPSEMON TEME WM 3HAUUTENbHAS YaCTh PAOOTHI BHITIOJTHEHA HE CAMOCTOSTENBHO.

NHO®OPMALMOHHOE OBECIIEYEHHUE

1. Amumos, II.A. Maremaruka: anredpa ¥ Hayajga MaTeMaTHYeCKOro aHajin3a, TeOMETpHsl.
Anrebpa u Hayama maremarudeckoro anamuza. 10 -11 kmaccel. ywe0. mist obmeoOpa3oBar.
opranm3anuii : 6a3oBeiii u yry0. yposau / [IIILA. Anmumos, FO.M. Konsrun, M.B. Tkauea u
ap.]. — 3-e uzn. — M. : IIpocsemenne, 2016. — 463 c.

2. AranacsH, JI.C. Maremaruka: anreOpa ¥ Hayaja MaTeMaTHYECKOTO aHAINW3a, T€OMETpHS.
Teomerpusi. 10 — 11 wmaccel: yue0. s oOmieoOpas3oBaT. opraHu3anuii : 0a30BBIA U YIIyOIl.
ypoBuu / [JI.C. AtanacsiH, B.®. byty3os, C.b. Kagomies u ap.]. — 5-e uzn — M. : [IpocBemienue,
2018.-255c.
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Bapuanr 1

1. Pemnre ypaBHeHue 2erz -2" + 2" = 20

2. Haiinure Hanbonbliee 1 HAUMEHbBIIIEE 3HAYCHUS (DYHKITUU
TC
f(x)=cos2x —x HaoTpe3ke [— T; =]

3. Pemmre HepaBeHcTBO (x + 1) < 3
4. Pemwure cucteMy ypaBHEHHUU
{lglgx —lglgy =1glg2 3x —y =10
5. AACB- npsaMoyToJibHbIN U paBHOOEAPEHHBIN ¢ npsMbIM yroi C ¥ THIOTeHy30i 4 ¢M, OTpe3oK

CM nepnenaukynsipex K miockoctd AACB u pasen 2 cM. Haligute paccrosaue or Touku M
no AB.

Bapmuanr 2
. 2 . 2
1. Pemure ypaBHeHHE sin x — 3sinx ¢ cosx — 4cos x = 0

3 2
2. Haiinure Touku skctpemyma  f(x)=x — 2x + x + 3

3. Pemwure HepaBeHCTBO
2
—x +3x
2 <4
4. Pemnre cucteMy ypaBHEHHUI

B3x —3y =637 =27

il

B npaBunibHOM 4eThIPEXyroabHON MUpaMKJIe BbICOTa paBHa 8cM. [[ByrpaHHbIi yroi npu
cropoHe ocHoBanus pased 30°. Haiinure 00beM IHpaMUIbL.



Bapuanr 3

1. Pemmre ypaBHeHue 10cos’x + 3cosx = 1

2. HccnenoBarh (hyHKIMIO U IOCTPOUTH €€ Tpaduk
3 2
y=x —6x +9x — 3
3. Pemmte HEpaBEHCTBO

1\* s
(15) <%
4. Pemmre cuctemy ypaBHEHUI
3 1

{2x-y =1+ = (7)x — 2

5. BpicoTa npaBUIBHON TPEYTOJIBHOM NpU3MbI paBHa 12 cMm. B npusme npoBeneHo ceueHue
yepe3 CTOPOHY HMKHETO OCHOBAaHHUS U IMMPOTHBOJIEKAILYIO BEPIINHY BEPXHETO OCHOBAHUA.
[110CKOCTh CEUEHHs HAKIOHEHA K TUIOCKOCTH OCHOBaHMs Tpu3Mbl o ymiom 60°. Haiiaure
00bEM IPU3MBI.

Bapuanr 4

1. Pemmre ypaBHEeHue x—-1 -x =x

2. Haiinute HanGosplee 1 HAUMEHbINEE 3HAYCHUST QYHKIIUU
4 2
y =x — 8x + 5Haorpeske [-3;2]

3. Pemwure HepaBeHCTBO
x+

3% 437 < 28
4. Pemwure cucrteMy ypaBHEHHUU
{ x —y=0x2—5y2+4=0

5. B mpaBWIbHOI TPEYroJbHOW MPU3ME MTPOBEACHO CEYEHNE YEPE3 CTOPOHY HUKHETO OCHOBAHUS
U CepeHy MPOTUBOJIEKAIEro 00KoBoro pedpa. IlnockocTh cedeHust HakJIOHEHa K

IJIOCKOCTH OCHOBaHUs 1ox yraoM 45°, Tlnomans ceuenus pasHa 4\/6 cm’. Haiiaure oobem
MIPU3MBL.



Bapmuanr S

Haiinute o01acTe ONPEACIICHUA (I)yHKI_II/II/I
_ A4x+2
x+3

2. Jlokaxxute TOXASCTBO
. 2 2

(1 — sin x)(l + tg x) =1

3. Haiinure Bce nenble penieHus HepaBeHCTBa
2

(x + 2x — 8)2 — 4

4. Pemmure cucteMy ypaBHEHHU
-3
x—y=82""=16

5. Cropona kBagpara ABCD pasHa 1. Otpe3ok AM nepneHauKyIspeH MI0CKOCTH KBaiparTa,
yron ABM pasen 30°. Haiinure paccrosaue ot Touku M 1o npsimoit BD.

Bapuanr 6
1.Pemvite HEpaBEeHCTBO:
4x"—12
1i—1ix > 0
2.Pemute ypaBHEHHUE:
204" =64

3.Pemnte ypaBHEHUE:
8cos'x — 12sinx + 7 = 0

o X
4. BersicauTe, siBIsieTCs M nipsiMasi Y = x + 1 kacarenbHOM K Tpaduky QYyHKIIUA Yy = €

5. BeicoTa nipaBWILHOM MIECTUYTOIHHON TUpaMHUIBI paBHa 12¢M, a 6okoBoe pedpo paBHO 13cM.
Haiinure momaas 60KOBOM MOBEPXHOCTH MTHPAMUJIBI.



