OneHo4HBIE MaTepUaIbI
JUIS TIPOBEJICHUS IPOMEKYTOYHOU aTTeCTAllUU
no yueOHoit quciumiuae OYJ1.04 Martematuka

r. Cankr-IlerepOypr
2022



PaccMoTpeHo 1 pekoMEeHI0BaHO

K YTBEPKICHUIO:

METOJIMYECKO KOMUCCHEH MaTeMaTHIECKOTO
1 00ILIET0 €CTECTBEHHOHAYYHOTO Y4eOHOTO
KA

[Tporokon Ne 1 ot 30.08.2022

PaccMOTpeHO U IPUHATO K YTBEPKICHUIO
Ha 3aceqanuu [lemarornueckoro coBera
[Tporokon Ne 1 ot 31.08.2022

PaccMmoTpeHo U pekoMeHI0BaHO
K YTBEPKICHUIO:
METOINYECKHM COBETOM
[Ipotokon Ne 1 ot 28.08.2022

Opranuzanus-paspadoruuk: Cankt-IlerepOyprckoe  rocynapcTBEHHOE
npodeccuoHaIbHOE 00pa30BaTEIbHOE YUPESKICHNE « DIEKTPOMAITMHOCTPOUTEIBHBINA KOS
MpernoaaBaTeb Cankrt-IlerepOyprckoro
TOCYJapCTBEHHOTO  OIO/DKETHOTO  MPO(ECCHOHAIBHOTO  00pa30BaTEIbHOTO

PazpaboTunk: Edpemona M.,

«9.]1eKTpOMaIHHHOCTpOHTCHLHBIﬁ KOJIICOAK»

OIOKETHOE

YUpEKIACHUS



Coneprxanue
1. TTOSICHUTEITBHAS BATTHCKA. ...e.uteeeuveeteeenteeteeanseesuteanseesseeanseessseanseesseeanseessseenseessseanseesansaeesanseeesanseees
2. [TokazaTeny OUEHKU PE3YITBTATOB OCBOCHHS. ....ccuveeureeteerureaseesueeanseesnseeseesaseenseesnseanseesseesnseennes
3. KPUTEPHUU U IIKATA OLICHUBAHMS. ... vveeeeruerreeeeureeeesaureeesasnseeesssssseessssnseeesasnsseessssssseesssssssssseeeeens

4. O1ieHOYHBIE MaTEPUAITBI IJIs1 TPOBEACHUS TIPOMEKYTOUHON ATTECTAIHH . ... vvveeevreernereenneeeanens



4
1. IIOSACHUTEJBHA A 3AITMCKA

OrneHouHBIE MaTepuasbl MpeIHa3HAYEHBI ISl POBEACHUS MMPOMEXKYTOUYHOM aTTecTalun
B (hopme muddepeHIUpPOBAHHOTO 3ayeTa W pa3paboTaHbl B COOTBETCTBHH C TPEOOBAaHUSMHU K
pe3yabTaTaM OCBOEHHUSI OCHOBHOM MpodecCHOHAIbHON 00pa3oBaTeIbHON MPOrpaMMbl CPEAHErO
npo¢eCCHOHATIBLHOTO 00pa3oBaHMs — MPOTrpaMM MOJATOTOBKU CIELUAIUCTOB CPEIHEr0 3BEHA 110
cnenmanbHocTh  15.02.16 Texnonorus MammsHoctpoenus, ®I'OC CIIO Ilpukaz MOH ot
14.06.2022  Ned44, Bxoxmsmieli B  yKpymHEeHHyl rpymmy — mpodeccuit  15.00.00
MAIINHOCTPOEHUME, c¢ yuerom IlpumepHOii OCHOBHOI 00pa3oBaTeNbHON IPOrpaMMBI
cpemHero o0Iero o0pa3oBaHus, 0I00pEHHON penieHneM (heaepaabHOro Y4e0HO-METONIECKOTO
o0beauHeHus 1Mo odmeMy oopa3zoBanuto (mpoTokod ot 28.06.2016Ne 2/16-3).15.01.29.



2. IIOKA3ATEJIM OUEHKHU PE3YJIbTATOB OCBOEHUA

B pe3ynbraTe u3yueHus yueOHON NUCHUIUIMHBI 00YYaIOUIHiCs TOMKEH YMeTh:

¥Ylpewats HMPpPALMOHAJIBHEIE, IIOKa3aTelIbHBIE, JorapupMuIecKue u
TPUTOHOMETPUUECKHAE HEPABEHCTBA, CUCTEMbI YPAaBHEHUI U HEPABEHCTB;
Y 2BBINONHATD TOX/IECTBECHHBIE peoOpa3oBaHus co CTEIICHHBIMH,

JOrapuU(PMHUUECKUMH U TPUTOHOMETPUYECKHMHU BBIPAKECHUSIMU;

¥Y3ctpouth rpaduku  NOKa3aTENbHBIX, JOTapU(PMUYECKUX U TPUTOHOMETPHUUECKHUX
(GYyHKUMH, BBIIOJHATE MX NPeoOpa3oBaHUS;

Y4 pewath 3a7aud Ha BBIYKMCIEHHE BEPOSATHOCTH C HCIIOJIB30BAHHEM 3JIEMEHTOB
KOMOUHATOPUKH;

YSBbUKCHATH  NPOU3BOJHBIE M NEPBOOOpA3HbIE, ONpEeAENEHHBbIE  MHTErpajbl,
IOPUMEHATh  ONpEAENEHHBIM MHTErpal  JAjs  HAaXOXKIEHWs  IUIOLIAg  KPUBOJMHEHHOM
Tpaneuny, UCCcie0BaTh (PYHKINIO C TOMOUIbIO IPOU3BOIHOM;

Y6rnpuMeHAT, CBOMCTBA MPSAMBIX M IUIOCKOCTEH B MPOCTPaHCTBE IpPU PpEIIECHUH
3ajauy;

Y7u300paxare reoMeTpUYECKHEe Tejla Ha IUIOCKOCTH U B NMPOCTPAHCTBE, CTPOUTh HUX
CEUEHUsS IUIOCKOCTHIO;

¥Y8pemats 3amaun  Ha  BBIYMCICHHE IUIOLIaJiell  MOBepXHOCTe U 00BEMOB
reOMETPUUYECKUX TEl,

Y9npous3BoauTh ASUCTBUS C BEKTOPaMH;

¥Y10ymers  OpPUMEHATH  OCHOBHBIE  IIOJIOKEHHS  TEOPUM  BEPOSITHOCTEH U
MaTeMaTHYeCKOW CTAaTUCTUKHM B NMPO(ECCHOHAIBHON AEATEIbHOCTH;

¥Y1lucnonp30BaTh CBOWCTBA JIIEMEHTAPHBIX (YHKIMHA TIpU pelIeHUH 3a1ad |
YIPa)KHEHUH;

Y12 ymeTsb pemats 3a/1a4u Ha JPOOU,TPOLIEHTHI.

3HATh:

31ocHOBHBIE PYHKINH, UX TpaUKH U CBOICTBA;

32 cBoiicTBa cTemeHel, JorapupmMoB, OINpeJeNeHHe CHHyCa, KOCHHYyCa, TaHIeHca U
KOTaHI€HCa, OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA;

33anropuT™Mbl  pelieHUs HUPPALMOHAIBHBIX, TPUTOHOMETPHUYECKUX, ITOKA3aTENIbHBIX,
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB

34 0cHOBBI MHTErpaJILHOTO U AU (HEPEHIINATBHOTO UCUNCIICHUS;

350CcHOBHBIE MOHATHUS U ONPEIEIICHUSI CTEPEOMETPHUH, CBOIICTBA T€OMETPUUYECKUX TENl U
noBepxHocTel, GopMyJibl IUIONMaeH MOBEPXHOCTEH M O0OBEMOB;

360cHOBHbBIE TOHATUSAKOMOMHATOPUKH; CTATUCTUKU, TEOPUH BEPOSITHOCTEM;

37 reomeTpudecKuii U GU3HMUECKUI CMBICI TPOU3BOIHOM;

38 ponb U MECTO MaTeMaTUKU B COBPEMEHHOM MHpPE MPU OCBOCHUH MPOPECCHOHATHHBIX
JMCLUIUIMH U B cdepe NpodecCHoHaNbHOMN e TeTbHOCTH.

dopmupyembie 001mue 1 MpohecCHOHATBHBIE KOMITETCHIINH:

OK 1. [TorumaTe CyIIHOCTh M COITMAIBHYIO 3HAYMMOCThH CBOEH Oymymier mpodeccuu,
IIPOSIBJIATH K HEM YCTOWYUBBIN UHTEPEC.

OK 3. IlpuHuMate pemieHust B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYalUsIX M HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisaTh TOUCK W HCIONB30BaHWE HH(POpMANUKA, HEOOXOAUMOM st
3¢ (HEeKTUBHOTO BBHITIOTHEHHS MPOPECCHOHANBHBIX 3a/1ad, MPOPECCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHL.

OK 5. MUcnonw3oBath  WHPOPMANMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTHH B
podecCUOHATIBHOMN 1A TETbHOCTH.

OK 8. CamocTosATeNnpHO OmNpeneisaTh 3afadyd Npo(ecCHOHAIBHOTO W JIMYHOCTHOTO
pa3BUTHSA, 3aHUMATbCi  caMOOOpa3oBaHUEM, OCO3HAHHO  IUIAHUPOBATh  IOBBILICHUE



KBaTH(DUKAIINH.
OK 9. OpueHTHpoBaThCS B YCIOBUSAX YaCTOM CMEHBI TEXHOJIOTHUH B MPO(heCcCHOHATLHON

ACATCIBbHOCTH.

3. KPUTEPUUN U IKAJIA OLHEHVBAHUWA

DK3aMeHaIMOHHas paboTa CoAepKuT 22 3amaHus. DK3aMeHAIMOHHAs paboTa COCTOUT U3
2-x 4gacrel: 010k A — oOs3aTenbHAs 4acTh COJEPXKUT 3aJaHUS MUHUMAIBHO 00S3aTeIHLHOTO
ypoBHsI, a 010k b — nomonHUTENBHAS YacTh — OoJiee CI0XHbIe 3aanus. [Ipu pemeHnn 3a1aHuin
TpCGYGTCSI MNpEaACTaBUTL XOJ PCHICHUA U YKA3aTh HOJ'Iy‘IGHHBIfI OTBCT. EaJIJII)I, 3a BBIITOJIHCHHBIC
3aJjaHus, CyMMHUPYIOTCS. Eciau TpuBeeHO HEBEpHOE pEIICHHE, HEBEPHBIM OTBET WU HE
MIPUBEJICHO HUKAKOTO OTBETa, 3a7aHne oleHnBaercs B (0 6aos.

IIIxasa orieHnBaHUsA

KommgectBo 6aiioB (%) Onenka BepOabHblil aHaor
85-100 % (26-30 GamoB) 5 OTanaHo

71-84 % (22-25 GamioB) 4 Xoporio

40-70 % (12-21 6amIoB) 3 Y 10BJIETBOPUTEIHHO
0-39 % (0-11 6annoB) 2 HeynoBierBopuTenbHO




4. OLIEHOYHBIE MATEPUAJIBI JJJ1S ITIPOBEJEHU ST ITIPOMEXXY TOUYHOM ATTECTALIUU

HNHCTpyKITHS 110 BBITIOJHEHUIO pa0OTHI

Dk3aMeHanroHHas padota conepxuTl3 3amanuii. Ha BeimonHeHne padoTel oTBOoAUTCS 4 daca (240 MuHyT). DK3aMeHAIIMOHHAS paboTa COCTOUT
u3 2-X JacTel: 010k A — o0s3aTenbHas 4acTh COACPKUT 3aJlaHUs MUHUMAJIBHO 0053aTeIbHOTO YPOBHSA, a 010k b — momonmHuTenpHas yacth — Goiee
cioxHbie 3aaanus. [Ipu pemennn 3amanuid TpeOyeTcsl MPEACTaBUTh X0 PEIICHUS W YKa3aTh MOJYYCHHBIH OTBET. OTBETHI K 3aJJaHUSM 3aIHCHIBAIOTCS
B BHJI€ YWCJIA, MATPUIIbl MOJTYYEHHBIX 3JIeMEHTOB./loMyCcKaeTcss MCMONb30BaHUE TeNMEBON WM KamWUIApHOW pydku. [Ipu BBIONHEHUUW 3aJaHUil
MOKHO TIOJIb30BaThCSl YEPHOBHKOM, 3allCH B UYEPHOBUKE HE YYUTHIBAIOTCS NpPU OIECHUBAaHHHM padoThl. banibl,3a BHIOTHEHHBIE 3aJaHMUS,
cymmupyrotcs. Ecnu npuBeneHo HeBepHOE pellieHHe, HEBEPHBIN OTBET WM HE MPUBEICHO HUKAKOTO OTBETA, 33j1aHue ouleHuBaercs B 0 6amnos. [Ipu
BBHITIOJTHEHHUH 33/IaHUH JOMOJIHUTENIBHON YacTH HEOOXOAMMO 3alucaTh X0/ PEIICHUs U yKa3aTh 0TBeT. [Ipu BEIMOTHEHUH paOOThI MOKHO TIOJB30BATHCS
CHpaBOLIHBIMI/I MaTepI/IaJIaMI/I.

BJIOK A
[IpoBepsiembie
Ne
BrimonHuTE 3ama0us OTBeT Pazpen. Tema 3HAHUS,
3aaHust
yYMEHHUSL
1. (1 6amn) Haiimure kopeHb ypaBHeHus 3 > *=09. Paszien 1.Asre6pa
3 32, V2
Temal.5. [TokazarenpHast GyHKINSA
2. 84 Pasnen 1.Anre6pa.
logs7 12 Tema 1.6. Jlorapmpmel u Jorapudmudeckas 31,V3
(1 6ar) HalimuTe 3HaueHNE BRIPAKCHHS 5 . ynxims
3. (1 6anm) LlapukoBas pyuka crout 20 py6uneit. Kakoe
HaH6OHLmeeogHCH6O T%KI/IX pyuYeK MOKHO Oyjer ’ Paszien 1. AnreGpa. vir
KynuTh Ha 500 pyOiieit mociie MOBBIIICHUS LIEHBI HA Tema 1.1. JIcHiCTBHTEEHbIE THCTA
10%?
4. (1 6amr) Ha pucyHke (cM. HIKE) N300pakeH rpaduk 5 Paznen 2.Havama MaTeMaTHIeCKOTO aHATH3a 31, VY5
= flx . Tema 2.2.IIponsBonHas
dynxmun Y = , OLIpe/IeNIeHHOI Ha HHTepBaIe
(-1; 12). Onpenenure KOIMYECTBO IEIBIX TOYEK, B
KOTOPBIX MPOM3BOIHAS (DYHKIIMU TOJIOKHUTEIhHA.




1 / 12/ x
\/ N\

5. (1 6amn) OnpenenuTe HauMEHbIIEE W HAMOOJbIIEE Viaus = 3535 Yeann = -3
Paznen 1.Anrebpa. 31V11
3HAUCHUS QYHKIIH. Tema 1.3. OyHKINH, UX CBOUCTBA U TpaduKH ’
6. >
(1 6amn) IMpu kakux 3HaUeHUsIX X, flx) > 0. - (_1; 2)u[4;8] Pasnen 1.Anre6pa. } 31, V11
Tema 1.3. @yHxunm, ux cBoicTBa u rpaduKu
7. (16asmm)
. . Pazmen 1.Anreopa.
HpI/I KakuX 3HAICHUAX X, f(x) =0. x € [2’ 4]U[8’ 12) Tema 1.3. OyHKIMH, X CBOHCTBA U rpaduku 3Lyl
8. (1 6amn) Haligute 3HaueHne cos a, €CIM U3BECTHO,
5 12
D c cosq = ——= Paznen 1. Anre6pa. 3. V2
9TO SiNn o = 13 w o Il ueTBepTi. 13 Tema 1.7. OCHOBBI TPUTOHOMETPUH
9. . I
SIH(X+JI):COS(— _) x:(—l)"l—nﬂm,n Pasnen 1. AnreGpa. 33, V1
(1 6asn) Pemmts ypasHeHHe 3 6 Tema 1.7. OCHOBBI TPUTOHOMETPUH
10. (1 6amn) Pemmmre ypasuenue [g( x +3) = 2/g5. Pasnen 1.Anre6pa.
22 Tema 1.6. Jlorapmpmel u Jorapudmudeckas 33, V1
byHKIIHSA
11. (1 Gamr)Ha Kaskapble 1000 31€KTPUYECKMX TaMMNOYEK Pazmen 3.KomGuuaropuka. Cratucruka. Teopwus
npuxogmTca 5 6pakoBaHHbIX. KakoBa BEPOATHOCTb KyMNnTb 0,995 BEPOSITHOCTH. 36, V4
MCNPaBHYIO NaMMOYKY? Tema 3.2.01eMeHTEI TEOPUU BEPOATHOCTEN
12. (1 6amr) ABCDAB,CiD; - xy0, pe6po KoToporo pasHo 1. 1 Paznen 4. Crepeomerpus. KoopanHaTel 1 BEKTOPBI 35,9

Tema 4.5.KoopanHaThl 1 BEKTOPHI




Haiinure ckansproe nponssenenne Bekropos AD, u BC.

13. ( 1 6amn) HaiinuTe 3HaYeHHE BBIpAKEHUS
341 A2-13 Pazgen 1. Anre6pa.
6\/ ) 6 \/— 216 Tema 1.2. Kophu, creneHu 32,2
14. k-1
. x+4 . Paznen 1.Anreopa.
( 1 6amn) Halinure KopeHb ypaBHEHUS 3;4 Tea 1.1, JleicTenTenpibie scia 33, V1
15. (16ann) TIpAMOYTONBHBIN TTapaUIETIeTIAIIE ] OTIHCAH
4 Paznen 4. Crepeomerpusi. KoopanHaTh! 1 BEKTOPHI 35. V8
OKOIO LWIMHPA, PANYC OCHOBAHHS 1 BEICOTA Tea 4.2. MHOTOFPaRHHKY )
KoToporo paBHbl 1. Haiinure 06beM mapasuienenumnena
16. (1 6amn) Teno ABMKETCS IO TPSAMOM TakK, 4TO
paccrosiHue S OT HAYaJIbHOW TOYKH H3MEHSETCS 10
3aKoHy S = t+00,5t2 (M), e ¢ - BpeMsl JIBIDKEHHS B s Paszen 2. Hauana MaTeMaTHYECKOTO aHATH3a 38. V5
cekyHnax. Haiinure ckopocTs Tena yepes 4 ¢ mocie Tema 2.2.TIpoussomas g
Hayaja JBW>KCHHUSL.
17. 2 - x=0+2m;
(1 6amr) Pemuts ypaBHEHHE 2008 x - cosx—1=0 ’ Pasnen 1. AnreGpa.
_ . 2n Ters 1.7. O 33,V1
X = i?)— +21n,n € Z | Tema 1.7. OCHOBBI TPUrOHOMETPHH
18. (1 6amr) Pemute HEpaBEeHCTBO
7
271+ 2x>( l)2+x. x>—L_ Paznen 1.Anreopa 33, V1

9

Tema 1.5. Iloka3zarenbHas GyHKIUSA
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BJIOK b
IIpoBepsemsie
Ne
BrinonnuTe 3aganus OtBer Tema 3HaHUA,
3aJaHus
YMEHHUSA
19. (3 6anna) Haigute HaumeHbluee 3HayeHMe QYHKLMM Pasnen 2. Hauana
0 37-[ 13 MATEMAaTHYCCKOIro aHaJIn3a 37.V5
y= 6cosx +11x+7 Ha oTpesKe "2 Tema 2.2.IIpou3sBosHast
20. Y
(3 6banna) Pewunte cucTemy ypaBHEHUM Pasen 1. Anre6pa.
+4y= :
X 4y 16 (0:4) Tema 1.6. Jlorapudmsr u 33, V1
10g7}’ = 10g7 (4X + 4) norapudmuyeckas GyHKIHS
21. (3 6amra) PaBHOOOYHAs Tparenusi ¢ OCHOBAaHHSIMHU
12 cM u 28 cM U BBICOTOM 6 CM B IEpBBIA pa3 };<a3ﬂe“ 4. CrepeomeTpus.
OOpAMHATBI U BEKTOPBI
BpamaveTcsi OKOJIO MEHBIIETO0 OCHOBAaHHUS, a BO Ha 1927 o 35, V8
BTOpOl — okojo Oombiiero. CpaBHUTE TUIOIIATA Tema 4.3. Tena 1 TOBEpXHOCTH
MOBEPXHOCTEH TeJ BpalllCHUSI. BpalCHHs
22. (3 6anna) Haiiaure Bce pelieHusl ypaBHEHUS
s 2
— Paszmen 1. Anreopa.
cos2x +sin" X + coSX=0  yyanure AL P -
— 2 ’
KOPHH, TIPHHAUIEIKALIHE OTPE3KY { m, 7[} Tema 1.7. OCHOBBI TPHTOHOMETPUU
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Cnpanoqﬂme MaTepHuaJjbl

Crmenens u ozapudn
CeoHCTEA CTENeHH CeolicTEa qorapniua
npr a>=0, §>0 npr a=0, azl, #>0, x>0, y>0
a’ —iﬂ g Et=p

" “ i+ m logga=1
a-a=d log 1=0

H
=" " log, () =log, x +log, ¥
a I“L

Y . lagﬂ[—_J=1ngﬂx—lngdy
{a J =a F
{ﬂﬁ}"=ﬂ”.,{;“ lﬂgﬂb*—ilﬂgab
a\"_a"

2y

. 2 2
OcroEHDE TPHTOHOMETPHAISCKOE TOEIECTEO 511 O +eoos =1

HeroTopele SHAUeHHA TPHIOHOMETPHYSCKIK (rVHEITHE

amer | 0 =z = 1z z T 3—E n
o | P 6 4 3 2 2
rpamvenr | 0F 0" 45% a0" o0® | 180% | 270" | 3607
sitnol i 1 ﬁ ﬁ 1 ] -1 ]
2 2 2
coso 1 % % % 0 -1 0 1
tzo 0 % 1 J3 — 0 — 0




Tabnuua npoH2BOJHLIX HEKOTOPLIX INEMEHTApPHLIX dYHKLNIA

Pyuruma Tpoussornas | @ymkmua | MpoussomHas
|
¢ 0 IOg”.i N 0
xlna
FopE0 pEL ! sinx COSY
¢ ¢ Cosx sinx
LY X . ]
g a'lna tga =
COS"Y
I ) 1
Inx Cx=0 cgx S —
4 ezetimiia o

Mpasuna aMddepeHUMPOBaHUA:

L (f(x)+gx)) = fx)+g(x)

3. (fX)e()) = f(x)elx) + fx)g(e):

g(x)

" (_Jr[l‘,l )’ ) II'IU:”;“) —_,r":.t]j:r(.r):

5. [flel)] = f'{g(x))g'(x).

YpaBHEHME KacaTensHoM K rpaduky dyHKUMW v = f(x) B ero Touke (xp: flxg)):

y= f{xo}{(x—x0) + flxo).

IMiowadu nesepxrocmei 1 ofvévsl met

[IpAMOYTONBHED NapATIEIeIHIE]
|
|
e i V=abe
s
a
.1
V= ESMPJ
V=nr'h
Sgop = 2mrh

[Tpmyas nprsMa

—




	1. ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	2. ПОКАЗАТЕЛИ ОЦЕНКИ РЕЗУЛЬТАТОВ ОСВОЕНИЯ
	3. КРИТЕРИИ И ШКАЛА ОЦЕНИВАНИЯ
	4. ОЦЕНОЧНЫЕ МАТЕРИАЛЫ ДЛЯ ПРОВЕДЕНИЯ ПРОМЕЖУТОЧНОЙ АТТЕСТАЦИИ

