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@oH/ OLEHOYHBIX CPEeACTB IMCHUILUIMHBI «MaTemMaTuKa»
@oH/ OLICHOYHBIX CPEACTB Mo y4deOHOMY mpenmery «MaremaTtuka» pa3paboTaH Kak

MPWIOKEHUE K

paboueit  mporpamme

0011e00pa3oBaTeNLHOM

«MaremaTika» JUisi Ipo¢eCCUOHANIbHBIX 00pa30BaTE/IbHBIX OpraHU3aluil.

yueOHOMU

NUCHUIIINHEI

1. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPE/IMETA

Bunst [Inanupyemslie pe3ynbTaTsl Paznen/
00pa3oBaTeIbHBIX TeMa y4eOHOTO
pe3yIbTaTOB o0yyarommiics/y4eHuK o0yyarommiics/y4eHuK npeamera/
HAYYHUTCHA MOJYYUT BO3MOKHOCTh Kypca
HAY4YHThCS
MpEeIMETHBIE c(hopMUPOBAaHHOCTH BJIAJICHHUIO OCHOBHBIMH | AnreOpa, 0CHOBBI
MIpe/ICTaBICHUM O | HOHATUAMU O IUIOCKUX U | TPUTOHOMETPHH,
MaTeMaTHKe Kak  YacTH | MPOCTPaHCTBEHHBIX Hayaja
MHUPOBOH KYJIBTYPhI U MECTE | FTEOMETPUUECKUX  (purypax, | MaTeMaTH4ecKoro
MaTeMaTHKU B | MIX OCHOBHBIX CBOMCTBax; aHam3a,
COBPEMEHHOM c(OpMHUPOBAHHOCTH yMEHUS YpaBHEHUS U
LMBUJIN3ALIUY, criocobax | pacro3HaBaTh HEpaBEHCTBA,
OTMCaHUS SBJIEHUH | TeomeTpuyeckue (Urypsl Ha | KOMOMHATOPHKA,
peabHOTO Mupa Ha | yepTexxax, MOJAENsAX U B CTaTUCTHUKA U
MaTeMaTH4YECKOM SI3bIKE; peaJIbHOM MHUpE; IPUMEHEHHE Teopus
c(hOopMHUPOBAaHHOCTH M3yYEHHBIX CBOMCTB | BEpOSATHOCTEH,
MIpe/ICTaBICHUM o | reomeTpuyeckux Guryp u reoMeTpHsl.
MaTeMaTH4YEeCKUX MOHATUSIX | popmyi TUISt pelieHus
Kak BaXHEHIINX | TEOMETPUYECKUX 3a1ad U
MaTeMaTHYeCKUX MOJeNsX, | 3aa4 € MPaKTHYEeCKUM
MO3BOJIAIOIINX OIMKCKHIBATh U | COJIEPIKaHUEM;
u3ydaTh pas3Hble Mpolecchl | chOPMUPOBAHHOCTH
U SBIICHUA; TIOHMMaHUE | MPEJICTaBICHUI O Mpoleccax
BO3MO>KHOCTH U SBICHUSX,  HMEIOIIUX
aKCHOMaTHYECKOT 0 BEPOSITHOCTHBIA  XapakTep,
MOCTPOCHHUS CTaTUCTUYECKUX
MaTeMaTHYECKUX TEOPHIi; 3aKOHOMEPHOCTSIX B
BJIQ/ICHUIO METOJIaMU | pealbHOM MHpE, OCHOBHBIX
JT0Ka3aTeNNbCTB U | MIOHATHSIX 3JIeMEHTapHON
QITOPUTMOB pelIeHus, | TeOpuun BEPOATHOCTEH;
YyMEHHE MX [PUMEHSATH, | YMEHHM HaXOUTh u
IPOBOAMUTH JIOKA3aTeJbHbBIE | OI[CHUBATh BEPOATHOCTH
paccyxaeHus B XOJ€ | HACTYIUIEHUsT  COOBITMH B
pellIeHus 3a1a4; IPOCTEHIINX TPAKTUYECKUX
BIQJICHUIO  CTAaHJAPTHBIMH | CUTyallUsiX W  OCHOBHBIE
IpHUeMaMH pELIeHUs | XapaKTEpUCTUKU CIyJalHbIX
palnoHaNIbHBIX U | BEJIMYMH;
VPPaLMOHAIIBHBIX, BJIA/ICHUIO HaBbIKaMH
II0Ka3aTeNbHbIX, MCIIOJIb30BaHUS TOTOBBIX
CTETICHHBIX, KOMIIBIOTEPHBIX ~ [IPOTpPaMM
TPUTOHOMETPUUECKUX IIPY pELICHNN 3a/]ad.

YpaBHEHUI M HEPaBEHCTB,
UX CHUCTEM; HCIOJIb30BaHUE
TOTOBBIX  KOMITBIOTEPHBIX




IIpOrpaMM, B TOM YHUCIE JJIS
IIOMCKA IYTH PEIIEHUus U
MJUTFOCTPALIMHT peleHus
YPaBHEHUH U HEPABEHCTB;
c(hOPMUPOBAHHOCTH
npeCcTaBICHUN 00
OCHOBHBIX MOHSTUSIX
MaTE€MaTHYECKOr0 aHalIu3a
A WX CBOMCTBAX, BJIaJCHHC
YMEHHMEM XapaKTepU30BaTh

HOBE/ICHUE GbyHKIHH,
UCTIOJIb30BAHHUE

MOJIydCHHBIX 3HAHWHA  JUIS
ONHCAHUS WM  aHAIM3A

pEeaTbHBIX 3aBUCUMOCTEN.

JIMYHOCTHBIC

CdopmupoBaHHOCTH

MIPEACTABICHUI 0
MaTeMaTHKe KaK
YHUBEPCATHHOM SI3BIKE
HayKH, CpencTBe
MOJICJIMPOBAHUS SIBJICHUA M
MPOIIECCOB, 1791 (3¢ u

METOJIaX MaTeMaTHKH;
MOHUMaHUI  3HAYUMOCTH
MaTeMaTUKU I HaydHO-
TEXHUYECKOTO  Tporpecca,

c(hOpMHUPOBAaHHOCTH
OTHOIIEHHUSI K MaTeMaTHUKe
KaK K 4acTu
00111e4€eI0BEeYECKON
KYJIbTYPbI qepe3
3HAKOMCTBO C HCTOpHEH
pa3BUTHS MaTeMAaTHUKH,
IBOJIIOLUEH
MaTeMaTUYECKUX UICH;
Pa3BUTHIO JIOTHYECKOTO
MBILILICHUS,
POCTPAaHCTBEHHOTO
BOOOpaKeHUS,
AITOPUTMUYECKOM
KYJIbTYPBl,  KPUTUYHOCTH
MBILIUICHUSI HAa  YPOBHE,
HE00X0TMMOM TSt
Oymymieit
npodeccuoHanbHOM
NEeSITEeNLHOCTH, TSt

MPOJIOJDKEHUsST 00pa30oBaHUA
U caM0o00pa30BaHUs;
OBJIAJICHUIO
MaTeMaTUYEeCKUMU
3HaHUSIMH U YMEHHSIMH,

TOTOBHOCTU U CTIIOCOOHOCTH K
00pa3oBaHUIO, B TOM YHCIIE
caM000pa3oBaHUIO, Ha
MPOTSHKEHUU BCEU  JKU3HH;
CO3HATEJIFHOE OTHOIIICHHE K
HENpephIBHOMY 00pa30BaHUIO
KaK  YCJIOBUIO  YCIICIIHOW
npoeCCHOHATBHOU u
0O0IIeCTBEHHOHI
NEeSITeNIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTHU K
CaMOCTOSITEIbHOU
TBOPYECKON U OTBETCTBEHHOU
NEeSITeNIbHOCTH;

TOTOBHOCTU K KOJUIEKTHMBHOM
paboTe, COTpYyTHUYECTBY CO

CBEPCTHUKAMH B
00pa3oBaTeIbHOM,
00IIeCTBEHHO MOJIE3HOH,

y4eOHO-UCCIIeI0BATEIbCKOM,
NPOEKTHOW W APYTHX BHIAX
NEATENbHOCTH;

OTHOLLIEHHIO K
npoheCCHOHAIBHON
NEeATENHHOCTH KaK
BO3MOXKHOCTH  y4acTHUsS B
peleHUH JUYHBIX,
OOIICCTBEHHBIX,
rOCyJapCTBEHHBIX,
0OIIIeHAIIMOHATLHBIX
npooieM.

Anrebpa,
Havaia
MaTeMaTu4veCKoOro
aHaJm3a,
TEOMETpPHSL.




HEOOXOIMMBIMH B
MOBCEIHEBHOM >KHM3HH, IS
OCBOCHHS CMEKHBIX
€CTECTBCHHO-HAYYIHBIX

JUCLMIUIMH W JUCLUILUIMH
po(EeCCHOHATBHOTO ITUKIIA,

TUIst HOJTyYEHUS
oOpazoBaHusi B 00JIaCTAX,
HE TPEOYIOIUX
yrayoneHHOH
MaTeMaTU4eCKON
MTO/ITOTOBKH.

METanpeIMEeTHbIE | YMEHUIO  CaMOCTOSITENIbHO | TOTOBHOCTU M CIIOCOOHOCTH K Anre6pa,
OTIpEe/IeNISTh IENN | CAMOCTOSTEIIbHON Havaia
JeSTeTbHOCTH U COCTaBIATh | MH(OPMAIIHOHHO- MaTEeMaTHIECKOTO
TUTaHBI JeITENBHOCTH; | TO3HABATEIHHOMN aHaJm3a,
CaMOCTOSITEIIEHO NeSITeTbHOCTH, BKJTIOYast reoMEeTpHsl.
OCYIIECTBIISTh, YMEHHE OpPHUEHTHPOBATHCS B
KOHTPOJIUPOBATH U | pa3IYHBIX MCTOYHHUKAX
KOPPEKTHPOBATH UHPOpMALIUK,  KPUTHYECKU
NIeSITEeTBHOCTb; OIICHUBATh "
WCTIONH30BAaTh BCE | HHTEPIPETHPOBATH

BO3MOXHBIC PECYPCHl IS
JOCTHKEHUS TIOCTABIICHHBIX
neneu Hu peanu3anumn
TUTaHOB NeSTETbHOCTH;
BBIOMpATh YCTICIIIHBIC
CTpaTeTUU B  Pa3INYHBIX
CUTYalUsX;

YMEHUIO MPOIYKTUBHO
oOmarscs u
B3aMMOJICHICTBOBATh B
nporiecce COBMECTHOM
JEeSATEIbHOCTH, YYHUTHIBATh
TIO3HIINN JIPYruxX
YYaCTHHUKOB JIESITEILHOCTH,
3¢ exTUBHO paspemiaTth
KOH(JIUKTHI,

BJIJICHHIO HaBBIKAMH
NIO3HABATEJIBHOM,  y4eOHO-
UCCIIEIOBATEIILCKOM u
MPOEKTHON  JIeSTENbHOCTH,
HaBBIKAMHU paspelieHus
npo0yieM; CHOCOOHOCTh H
TOTOBHOCTD K
CaMOCTOSITEILBHOMY TIOHCKY
METOJIOB pelieHus
MPAKTUYCCKUX 3ajad,
MPUMEHEHHUIO  Pa3IMYHBIX
METO/IOB IO3HAHMSI.

uH(pOpPMALIMIO, TOIYyYaeMylo
U3 Pa3JINYHBIX HCTOYHHUKOB;
BJIQJICHUIO SI3BIKOBBIMU
CpeICcTBaMHu: YMEHHE SICHO,
JJOTUYHO M TOYHO M3JIarath
CBOIO TOYKY 3peHus,
HCIONL30BaTh  aJeKBaTHBIC
SI3BIKOBBIE CPEJICTBA;
BJIAJICHUIO HaBBIKAMU
MMO3HABATEIIPHOU PeQIICKCUN
KaK OCO3HaHHUsI COBEPIIAEMBbIX
JIEUCTBHI M MBICIUTEIBLHBIX
MIPOIIECCOB, UX PE3yIbTaTOB U
OCHOBaHUWH, TPAHMII CBOETO
3HaHUS U HE3HAHMsS, HOBBIX
MO3HABATENbHBIX 3aJa4 U
CPEJICTB JIJISl UX JIOCTHKEHUS,

1eNIeyCTPEMIIEHHOCTb B
HIOMCKaxX U PUHATAU
pelIeHuN,
CO000pa3UTENHLHOCTD u
UHTYUIIHS, Pa3BUTOCTh
POCTPaHCTBEHHOTO
BOOOpaXeHUsl.




2. IIKAJIA OHEHUBAHUSA

Ouenka OTJIMYHO X0po1Io YIOBJIETBOPUTEIbHO | HEYIOBJETBOPUTEIHHO
KauecTBoO MIOJIHO a€T OTBET, u3jaraeT MaTepuan | oOHapy)KHBaeT He3HAHUE
OTBETOB Ha u3Jaraer YJIOBJIETBOPSI | HETIOJHO H JOMYCKaeT OoubIIeH YacTu
BOIIPOCHI 110 W3Y4YEHHBIN IOLUN TEM HETOYHOCTU B COOTBETCTBYIOLIETO
TeMaM Marepuai, xKe OIIpE/ICIIEHuU paszena u3y4aemMoro
AUCUUIITUHBI naét TpeOOBaHUs NOHATHH WIH MaTepuaa, I0mycKaeT
IIPaBUJIIBHOE | M, YTO M JUIS bopMynupoBKe OIIKOKY B
OIIPENIETIEHHO OLICHKH TEOPHUH; HE yMEET bopMynupoBKe
€ TIOHATHUH; «OTJIMYHO», | JOCTATOYHO IIIyOOKO | ompeaesneHuil u TeopuH,
oOHapyXHBa HO U JI0Ka3aTebHO MCKa)KAIOIINE UX CMBICT,
eT Joryckaer 1- 000CHOBATh CBOU 0ecropsIO4YHO U
ITIOHUMAaHHE 2 omuOKH, CYXKJICHUA U HEYBEPEHHO M3J1araer
MaTepuana, | KOTOpBIE caM IIPUBECTH CBOU MaTepHan
MOJKET xKe PUMEPBI; H3JIaraeT
000OCHOBaTh | WCIIPABIISIET, MaTepHan
CBOH ul-2 HEIIOCIEI0BATENLHO U
CYXKJICHUS, Helo4éTa B | JOIMyCKaeT OIIMOKA B
MPUMEHUTh | TIOCIIEeNOBaTe SI3BIKOBOM
3HaHUS Ha JTHHOCTH U odopmIIeHIN
MPaKTHKE, SI3BIKOBOM U3JIaraeMoro
MIPUBECTH ohopmIIeHHH
HEOOXOINMBI | HM3JI1aracéMoro
€ IpUMepHI
HE TOJIBKO TI0
y4eOHUKY,
HO U
CaMOCTOSATE
BHO
COCTaBJIEHHBI
€; U3Jlaraer
MaTepHai
nocjuenoBare
JBHO U
IPaBUIIBHO C
TOUKHU
3peHHsI HOpM
JIUTEPATYPHO
IO si3bIKa
KauectBoO BCE 3aJjauu peIeHo pemeHo ot 50 1o 79 OTCYTCTBYIOT
BBINOJIHEHUS peleHsbl BEpHO OoJiee % Bcex 3ajay; He HE00X0/IUMBbIe
KOHTPOJIbHBIX BEPHO; 80 % Bcex BCErJa UCIIOJb30BaH | TEOpPETHUYECKHE 3HAHUS;
pador UCIOJIb30BaH | 3a1a4; MOTYT HaunOoJiee JIOTYIIeHbI OIIMOKU B
HaunOoJiee BCTPEYAThCS | palMOHAIBHBIN MyTh 6onee ueMm 50 % 3amau.
pallMOHATIBH | OTAEIbHbIE peLeHus B pemenun nposiBnsercs
BIH MTyTh HETOYHOCTHU HE3HaHHE OCHOBHOTO
peleHus; B MaTepHana yueOHon
U3JOXKEeHue | apudmernye pOTrpamMMBbI
MaTepuala CKHUX
JIOTHYHO, pacuerax




IPaMOTHO,
0e3 omundoK

3. OHEHOYHBIE CPEACTBA JJIs1 HPOBEJAEHUSA TEKYHIEI'O KOHTPOJIA
YCIIEBAEMOCTHU OBYYAIOLIUXCA

Ne n/m HasBanmue pazaesna/TemMbl ®opMa OLIEHOYHBIX CPEICTB

1 Brenenne YcrHbli onpoc.

2 PazButne nouatus o yucie Kontposbnas paboTa, yCTHBIH OIpOC.
3 Kopnu, crenenu u gorapudmol KonTponbHas padoTa, yCTHBIH OIpoc.
4 [IpsiMbIe 1 TUTOCKOCTH B IIPOCTPAHCTBE KontponsHas pabota, ycTHBIN ompoc.
5 Kombunaropuka KonTtponsHas paboTa, yCTHBIH ompoc.
6 Koopaunats! 1 BEKTOpEI KontponsHas pabota, ycTHBIN ompoc.
7 OCHOBBI TPUTOHOMETPUHU KontponbHas pabota, ycTHBIN ompoc.
8 OyHKIMU U TpaduKu KonTponbHas paboTa, yCTHBIH ompoc.
9 MHoTrorpaHHUKHU U KpYTJble Tena KonTponbHas paboTa, yCTHBIH ompoc.
10 Hauana maTeMaTndeckoro anaiansa KontposbHas paboTa, YCTHBIN OTIPOC.
11 HuTerpan u ero npuMeHeHne KontposbHas paboTa, YCTHBIN OTIPOC.
12 OneMeHThl Teopuu BepositHocTedl u | KoHTposbHast paboTa, YCTHBIN OIPOC.

MaTeMaTH9YeCKOH CTaTHCTUKU
13 VYpaBHEHHs 1 HEpAaBEHCTBA KontposbpHast paboTa, YCTHBIH OIPOC.

4. OHEHOYHBIE CPEJICTBA JIJISI TPOBEJAEHUSA TPOMEXYTOYHOM
ATTECTALIUUN OBYYAIOLIIUXCHA
[Ipomexyrounas arrecranusi mo mnpeaMery «MaremaTuka» mnpoBoauTcs B (opme
9K3aMEHa.

5. KOMILIEKT MATEPHAJIOB IUI51 ONEHKH C@OPMUPOBAHHOCTH YMEHUI
N 3HAHHMH B XOJE OCBOEHUA YYEGHOU JUCIIUITJIMHbI

5.1 KommuieKT MaTepuaJioB 1JIsl POBeJAeHUsI KOHTPOJIbHbIX PadoT
IlepeyeHb KOHTPOJIBHBIX PA0OT MO TEMaM:

Tema 2. Pa3BuTHEe HOHATHS 0 YHCJIE.
Bapuant 1

12y}
o) e
1. Breruucnure: 7 :
1 \/Z—l
«EH
2. YOpocTuTe BbIpaXKEHUE (FJ -ave,

3. Pemute ypaBHenne 8> =8°,

4. 3anuimure OECKOHEUHYIO TIepruoIudecKyto 1poos 0, (43) B Buie 0OBIKHOBEHHOM APOOH.
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5. Coxpatute 1podp 4~ 2a2+1

12 23
a)(2,3)" M(ZEJ ; 6)@}
6. CpaBHUTE YKCIIA: 9 8 ul; B)Q/%n\/g.

«/_+\/_ -3y
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7*. Yupocture BmpameHHe

Bapuanr 2
6%
" ENEA 3
oo oy
1. Beruucnure:
+ 1
2. YpocTHTe BEIpOKEHHE (b“’i5 l) e
3.P L)' _(1 !
. Pemmute ypaBHenne | — | =|=| .
P 2) "2
4. 3anumuTe 0ECKOHEUHYIO epuoandeckyro Apoos 0,3(6) B Buae 0OBIKHOBEHHOM JAPOOH.
b+ 4\/_ b+ 4

5. CokpaTute 1podb b +2b

6. CpaBHUTE ynCa: )(0 8) ( J 6)[ j ul;
I i
.3 ; AIm-3In

3
7*. Ynpocture Beipaxkeane M~ +VMN+N

\ll-b

B)WH%.

Tema 3. Kopau, crenenu u jorapugmsi.

Bapuant 1

Breraucnurs: 3«/34-3 - 0,125
VIpOCTHUTH BBIpaXKEHHE! Via®® + (\/ Va*)3

Boruucouts: 2273V5 . V5
Boraucnuts: log, 16
Boruncnuts: log1o 8 + logqo 125

RIS

Bapuanr 2

=

Boruucnuts: log, 64

3 3
Beruncuts: 31¥2V2. 9 V2

N



3. YHpoCTUTH BBIpAKEHHE: (4\/ V)8 + (v W)?’

4, Boruncnuts: V512 - 216
5. Beruncnute: logq, 2 + logq, 72

Tema 4. HpﬂMbIe U IIJIOCKOCTHU B MIPOCTPAHCTBE.

Bapmuanr 1

1. Ha pucynke 1 touku M,N,Q,P — cepemunst otpe3kor DB, DC, AC u AB. Haiinure nepumerp
gyeteipexyroapHuka MNQP, ecmu AD=12 cm, BC=14 cwm.
2. Touka C nexut Ha otpe3ke AB, mpuuem AB:BC = 4:3. Otpezok CD = 12 cMm, mapamieneH
TIJIOCKOCTH 0, POXOoJselt yepe3 Touky B. Jlokaxute, uro npsimas AD nepecekaeT mIoCKOCTh o
B HEKOTOpOU Touke E, u Haitaute oTpe3ok BE.
3. Haiitu nuaroHanb MpsMOyroasHOTO MapaiIeNIeIIUIIe Ia, €CIIH €r0 U3MEPEHHUs paBHEL: 4,0,8.
4. HaiiTi paccTosiHHE OT BEPIIHUHBI Ky0a 0 TJIOCKOCTH JI000# TpaHu, B KOTOPOH HE JICKHT 3Ta
BEpIIMHA, €CJIU: AUAaroHalb TpaHu Ky0a paBHa 5.
5. ['unoTteHy3a MPsAMOYTOJIBHOIO PaBHOOEAPEHHOTO TPEYrOJbHUKA JISKUT B IUIOCKOCTH ., a
KaTeT HAKJIOHEH K ATOM IIocKocTH moj yriaom 30°. HailTh yron Mexay IUIOCKOCTBIO O U
IJIOCKOCTBIO TPEYTrOJIbHHKA.

Bapuanr 2

1. Ha pucynke 1 Touku M,N,Q,P — cepenunst otpesko DB, DC, AC u AB. Haiinute nepumetp
yerbipexyroibauka MNQP, eciu AD=16 cm, BC=10 cm.

2. Touka C nexut Ha oTpeske AB, npuuem AB:BC = 5:4. Otpe3ok CD = 10 cMm, napasiesneH
IUIOCKOCTH 0L, TpOXoisiieit uepe3 Touky B. [lokaxure, yro mpsimast AD nepecekaeT miocKoCTh o
B HEKOTOpO# Touke E, un Haitaute oTpe3ok BE.

3. Haiitu nuaroHasnb npsMOYroJpHOTO MapaijieNienureia, €clid ero U3MepeHust paBHsI: 3,5,7.

4. HaiiTu paccTosiHUe OT BEPIIMHBI Ky0a /10 MIOCKOCTH JI000M I'paHu, B KOTOPOH HE JICXKUT 3Ta
BEpIIMHA, €CIIU: AUaroHalb I'paHu Ky0a paBHa 6.

5. ['umoTteHy3a MPSAMOYTOJIBHOTO PaBHOOEAPEHHOTO TPEYrOJbHUKA JISKUT B IUIOCKOCTH ., a
KaTeT HAKJIOHEH K 2TOH miuockoctd moja yriaoMm 60°. HalTu yronm Mexay MIOCKOCTBIO o H
MJIOCKOCTBIO TPEYTOJIbHHKA.

Tema 5. KomOunaropuka.
Bapmuanr 1

1. CkonbpKO pazsNUYHBIX JBY3HAUYHBIX YHCE C Pa3HBIMH IH(PpaMU MOMKHO 3alHCcaTh, UCTIONb3Ys
uudpst: 1,2,3.

2. Haiitu 3nauenus Ps.

3. Borunciuts Ag.



4. B nomemenuun 16 namn. CKOJBKO CYIIECTBYET BAapUAaHTOB €ro OCBEIICHHS, €CIU
OJIHOBPEMEHHO JIOJIKHBI CBETUThCS 14 mamr.
5. 3ammcaTh pasnoxenne 6uaoma: (1+x)°8.

Bapuanr 2

1. CxonbKO pa3inMyHBIX ABY3HAYHBIX YMCEINl C Pa3HBIMU IH(pPaMH MOXKHO 3alUCaTh, HCIOIb3Ys
udpst: 4,5,6.

2. Haiitu 3navenus P7.

3. Boruucnuts A3.

4. B nomemenuun 16 namn. CKOJBKO CYIIECTBYET BAapUAaHTOB €ro OCBEHICHUS, €CIIH
OJTHOBPEMEHHO JIOJDKHBI CBETHTHCSA 15 mam.

5. 3anmcats pasnoxenne 6uHoma: (2+X)°.

Tema 6. KoopauHaTbl 1 BEKTOPBI.
Bapmuanr 1

1. Haliqute KOOpIMHATHI BEKTOPA AB ,ecmn A (5;-1; 3), B (2; -2; 4).

5 ~ |%—c|

2. Naust Bextopsl O (3;1;—2) u C (1; 4; -3). Haiimre :

3. UzoOpasute cucremy koopauHatr OXyz u moctpoiite Touky A (1; —2; —4). Haiigute
paccTOsIHUA OT 3TOM TOYKHU O KOOPJAMHATHBIX INIOCKOCTEM.

4. Bomumcaure ckamsipHoe mpomssegenue BekropoB MmN ecinm m:a+2b—c,

n=2a-b ‘a‘ -2 ‘b‘ _3 (@b) _ge cla clb,

5. lan xy6 ABCDAB:C1D:. Haitmure yron mexnmy npsmeiMu AD: u BM, tne M — cepenuna
pedpa DDs.

6. [Ipu aBwKeHNH TpsiMasi & OTOOpakaeTCsl Ha MPSMYIO a1, TUIOCKOCTh 0. — Ha TUIOCKOCTH 01, U

a L o moxaxure, uto a L 0y

Bapuant 2

—_—

1. Haiimure KoopaAMHATEI BEKTOPA CD ,ecmu C (6; 3; - 2), D (2; 4, -5).
a—2b ‘

2. Jlansi Bexktopa & (5;-1;2)m b (3; 2; — 4). Haiigure
3. H3o6pasute cucremy koopauHat OXyz u moctpoiite Touky B (— 2; — 3; 4). Haiigure
paccTosIHUE OT ATOM TOYKH J0 KOOPJMHATHBIX IJIOCKOCTEH.

4. Bormcmure ckansproe mnpomssesenne sektopos MmN econ M=2a-b+c,
n=a-2b :31‘b =2, (ab):GOO’CJ_OL'CJ_b.

5. Man xy6 ABCDA1B1C1D1. Haiigure yron mexay npsmbivu AC u DCy.
6. [Ipu ABM>KEHHH ITpsiMast 0TOOpaXkaeTcst Ha MPsAMYHO D1, a IIIOCKOCTh B — Ha rtockocTh B u b ||

B1

-

a

Tema 7. OCHOBBI TPDUTOHOMETPHH.

Bapmuanr 1

1. Beruucnure: a) oS 780"; 6)sin %ﬂ



1
cOSsa=——  7m<a<-—r.
2. Beruuciaure sino, eciiu u 2
3. YopocTuTe BhIpaKeHUeE:

sin(—a)+cos(z+a)

1+ 2COS(72T—0{jCOS(—0{)

0)
a)cos(a—f)—cos(a+ B);

4. Pemure ypasuenue SINOXC0S4X—C0s5xsin4x =1.

cosda +1= 1s.in 4o (ctga —tga).
5. JIOKaXXUTE TOXKJIECTBO 2

Bapuanr 2

0)Cos 13 Vs
1. Beruaucnure: a)sin 780°; 6
. 4
sina =—— T<a<—T.
2. BeraucnuTe coso, eclin Hu 2
3. YrpocTuTe BeIpaKeHUE:

sin(3ﬁ+aj—sin(27r+a)
) 2

0
a)sin(a+)+sin(a—B); 2cos(—a)sin(—a)+1
4. Pemure ypasHenue C0S 4xc0s3x+sin4xsin3x =1.

5. JIOKa)KUTe TOKIECTBO (tga + Ctga)(l— cos 4“) =4sin2c.

Tema 8. ®yHkuuu u rpapuku.

Bapuanr 1

1. Haiigure obnacth onpeznenenus pyHkun y = §/6+0,5x .

4 " v
2. CxeMarudecku n3o0paszure rpa@uk GyHKIUN y =X =~ U [EPEUUCIuTe € OCHOBHbBIE CBOMCTBA.
[Tonw3yscek cBoMicTBaMU 3TOM (DYHKIIUH, CPABHHUTE:

a)lu(0,3) *; 6)(243) ‘u(3v2) "

1
3. Haiigure dpynkiuio, oOpatHyto GyHKIIUU Y = —4, U yKaxuTe e€ 0051acTh onpeaencHus u

MHO’KECTBO 3HAUCHUH.

Bapmuanr 2

1
1. Haiigure oOnacth onpeneneHust yHKIUUA Y = (2X+ g)g .

2. CxeMaTnyecky n306pasute rpaduKk QYHKIMH Y =X ° U EPEUNCIUTE e OCHOBHEIE CBONCTBA.
ITonp3ysick cBOiicTBaMU 3TON (DYHKIIUU, CPABHUTE:

3)° 4 4
| —| ;
a) (2) 6)(3V5) ‘n(5V3) .
3. Haiinute dynkuuto, oOpatHyro GQyHKIMH Y = il’ U YKaxuTe e€ 00JacTh OnpeieIeHus 1
X+

MHO>KECTBO 3HAUCHU.



Tema 9. MHOrorpaHHHMKH H KpYyIJible TeJa
Bapuanr 1

1. OceBoe cedenue UITHHIPA — KBAJPAT, TIIOMAAb OCHOBAHHUS UIMHAPA paBHA 167 cm?,
Haitaure nnomaas NOBEpXHOCTH LHJIMHIPA.

2. BpicoTa KOHYCa paBHa 6 cM, YToJI IIpH BEPIIMHE 0CEBOTO cedeHus paseH 120°. Haiinute: a)
TUTOIIA/b CEYCHHUSI KOHYCa TUIOCKOCTBIO, TIPOXOIAIIEH Yepe3 IBe 00pa3yromIie, yroj MexKIy
koTopbiMu 30°; 6) TUTOIIAIE OOKOBOM MOBEPXHOCTH KOHYCA.

3. Jmamerp mapa paBeH 2m. Uepe3 KoHEN AuaMeTpa MPOBECHA TUNIOCKOCTH MO yIiioM 45° K
HeMmy. Haligure yinHy nuHumM nepecedenus cepsl € 3TOH MI0CKOCTHIO.

4. Anodema npaBUILHON TPEYTrOJIbHONW MUPaMU/Ibl paBHA 4 CM, a IBYIPaHHBIN Yroi npu
ocHoBaHuU paseH 60°. Haligute 00beM nupaMu/Isl.

5. B munmuHap Bimcana npu3mMa. OCHOBaHHEM MPHU3MBI CIY)KUT TPSIMOYTOJIBHBIN TPEYroJbHUK,
KaTeT KOTOPOTo paBeH 23, a mpuiiexaniuii yroi paseH 30°. /{naronans Gosbiiieit 00KOBOM rpaHu
MPU3MBI COCTABJISIET C TUIOCKOCTHIO €€ OCHOBaHUs yroi B 45°. Haitaure o0beM MuiMHIpa.

Bapmuanr 2

1. OceBoe ceueHHWe MWIMHApPA — KBaapaT, AWaroHaidb kortoporo 4 cm. Haitgure miomanb
MMOBEPXHOCTHU IUITUHIPA.

2. Paguyc ocHOBaHHS KOHYca paBeH 6 cM, a 00pa3yroias HaKJIOHEHa K IIOCKOCTH OCHOBAHUS
o yriaom 30°. Haiinure: a) muiomanb ce4eHUs KOHYCa IUIOCKOCTBIO, MMPOXOISIICH uepe3 aBe
obOpasyromue, yroia Mexay KoTopbiMu 60°; 0) momaas 60KOBOM MOBEPXHOCTH KOHYCA.

3. Jduametp mapa paBeH 4m. Uepe3 KoHEl AuameTpa MpOBEAEHA IUIOCKOCTh noa yriom 30° k
Hemy. HaiiguTe niomaas cedeHus mapa 3ToM MI0CKOCTHIO.

4. boxoBoe peOpo MpPaBUIBHOW TPEYroJabHOW THpPaMUIBI PaBHO 6 CM W COCTaBIsIET C
MJIOCKOCTBIO OCHOBaHUs yroi B 60°. Haiiiure 06beM mupaMuib.

5. B xonyc Bnucana nupamuia. OCHOBaHHEM MUPAMUBI CIIYKUT MPSIMOYTOJIbHBINA TPEYroJIbHUK,
KaTeT KOTOpOro paBeH 2a, a mnpuiexamuid yron paBeH 30°. bokoBas rpaHb NHUpaMHbL,
MPpOXO/sIasl Yepe3 JaHHbIA KaTEeT, COCTABISAET C IJIOCKOCThIO OCHOBaHUs yroJ B 45°. Haitaute
00beM KOHYca.

Tema 10. Hauayia MaTeMaTHYe€CKOro aHAJIN3A.
BapuanTt 1

1. Haiitu npoussoguyto Gynkuun: 2x*-x3+3x+4; X2 cos(X).

2. Hanucats ypaBHeHHe KacaTenbHOH K rpaduKy (yHKIHMH B TOUKe ¢ aOCIUCCOM Xo: Y=X>-2X,
Xo=3.

3. HaiiTu mpoMeskyTKH BO3PACTaHUs U YObIBAHUS (YHKIHHU: Y=X>-X.

4. HaiiTi TouKkH 3KcTpeMyMa QyHKIUU: Y=X3-4X2,

5. Haiitu HauGonbliee n HauMeHbInee 3HaYeHus Gpynkiun: f(X)=x3+6x>+9x Ha orpeske [-4;0].

Bapmuanr 2

1. Haiitu npousBonyto GpyHKIHHU: -X>+2X3-3%2-1; X sin(2x).

2. Hanmcats ypaBHeHHe KacaTelbHOI K rpaduKy GyHKIHU B TOUKe ¢ abCImccoit Xo: y=X3+3X,
X0=3.

3. HaiiTi mpoMeskyTKH BO3pacTaHuUs U YObIBaHHS (QYHKIUU: Y=X’+2X.

4. Haiitu Touku skcTpemyMa pyHkuun: y=3x*-4x3,

5. Haiitu HauGonbliee u HanMeHbIee 3Hadenus pynkiuu: f(X)=x3-6x?+9 Ha orpeske [-2;2].



Tema 11. UHTerpaJ u ero npuMeHeHue.
Bapuanr 1

1. dns yukuuu f(X) Haiitu nepooOpasHyro, rpadk KOTOPOH MPOXOIUT Yepe3 TOUKY M:
f(x)=cos(x), M(0;-2).

2
2. BbIYMCIINTE UHTETpAIL: f_2(3 —x)dx.
3. Haiitu nomans GpUrypsl, orpaHudeHHoOM muHusAMI. y = Vx,x = 1,x = 4,y = 0.

Bapuanr 2

1. dna ¢ynkuuu f(X) Haiitu nepBooOpasHyro, rpadk KOTOPOH MPOXOIUT Yepe3 TOUKY M:
f(x)=sin(x), M(-m;0).

2. BBIYMCIINTE UHTETPAIL: f_11(3 + x)dx.

3. Haiitu momans GpUrypsl, OrpaHUYeHHOH THHUAMA. Yy = VX, x = 2,x = 5,y = 0.

Tema 12. J1eMeHTHI TEOPUM BEPOATHOCTEH M MATEMATHYECKON CTATUCTUKH.
Bapmuanr 1

1. Ha cron Gpocatot aBe urpanbHbie KocTi. CoObiTHE A — Ha IEpBOM KOCTH BbINaNIo uncio 5. B
— Ha BTOPOW KOCTH BBITIAJIO YKCIIO, HE MEHbIIIE MATH. Y CTAHOBUTE, B UEM 3aKJIFOUAETCS COOBITUS
A+B, AB.
2. B xopoOke HaxoasTcs 2 Oenbix, 3 YepHBIX U 4 KpacHBIX mapa. Hayraa BEIHUMArOT OJIUH 1Iap.
Haiit BEepOATHOCTB TOTO, YTO BBIHYTBIN IIap: OCIbIN, OCIbIN WX KPACHBIH.
3. Cpenu 20 nmeraneii, Iexanux B sIIuUKe, 3 neTanu OpakoBanHble. Hayrana BeIHUMAOT 2
netanu. KakoBa BEpOSTHOCTB TOTO, UTO 00€ JAeTalii OpaKkoBaHHEIE.
4. BeposTHOCTB NOMAJaHUs 10 MUIIEHU IIPU OJTHOM BBICTpEIIe HEKOTOPBIM CTpeikoM paBHa 0,8.
HaiiTi BeposTHOCTD MomagaHus 0 MUIIEHU STUM CTPEIIKOM B KaXKJOM U3 TPEX BBICTPEJIOB.
5. Haiitu cpeanee kBajpaTHUHOE OTKJIOHEHHE OT CPEHEr0 3HAYCHHUSI SJIEMEHTOB BBIOOPKH: 3 KT,
5 xr, 5 xr, 8 KT, 4 KT.

Bapuant 2

1. Ha cron GpocaroT aBe urpaibHbie KOocTH. COObITHE A — Ha IMEPBOH KOCTHU BhINaIO 4ucio 3. B
— Ha BTOPOM KOCTH BBITIAJIO YUCJIO, HE MEHBIIE TPEX. Y CTAHOBUTE, B YEM 3aKIIFOUACTCS COOBITHS
A+B, AB.

2. B kopoOke HaxoasTcs 2 6enbIX, 3 YepHBIX U 4 KpacHbIX I1apa. Hayrag BEBIHUMAIOT OJUH LIap.
Haiiti BeposTHOCTH TOTO, YTO BBIHYTBIN IIAp: YEPHBIA, YEPHBIN UM KPACHBII.

3. Cpenu 25 neraneit, nexamux B sIuKe, 5 netanu OpakoBanHbie. Hayraa BeiHUMAaIOT 2
neranu. KakoBa BeposATHOCTh TOTO, 4TO 00€ JeTanu OpaKoBaHHBIE.

4. BeposTHOCTB MOMAJaHUS TI0 MUIIIEHU TIPU OJTHOM BBICTpEIie HEKOTOPBIM CTpeikoM paBHa 0,8.
HaiiTi BeposTHOCTD MoMaaHus IO MUIIEHH STHM CTPEIIKOM XOTS OBl OJTHUM U3 TPEX
BBICTPEJIOB.

5. Haiitu cpeanee kBajpaTHUHOE OTKJIOHEHUE OT CPETHET0 3HAYCHHUSI AIIEMEHTOB BhIOOpKH: 12
M, 10M, 7™M, 12 M, 9 M.

Tema 13. YpaBHeHNs 1 HEPABEHCTBA.
Bapmuanr 1



x -1
x—6
1. PemuTe HEPaBEHCTBO: a)(x/g) <é; 6)(%} >1.

x—-y=4,
5% =25,

3. Pemmure ypashenne:  +3: 7% =2""+32"

2. PemuTe cucteMy ypaBHEHHI {

4. PemuTe ypaBHCHHE V1-x=x+1.

5. Pemmute ypaBHEeHUE V2x+5—-4/x+6 =1.

6. YCTaHOBI/ITC, PaBHOCHUJIBHBI JIM HEPABCHCTBA

2

e <0m (5—)()()(2 +1)>O.

7. Pemmre Hepasencteo VX T8> X+2.

log, (2x—1)=2.

log, (x—5)>1.
9. Pemnre HEPAaBEHCTBO 3
logg X+ Iogﬁ x=14.

8. Pemnte ypaBHeHHE

10. Pemmre ypaBHEHHE

11. PemmnTe HepaBeHCTBO:

a)log, (10—x)+log, (x—3)> -1
6 6

6)*log; x—2log, x <3.

Bapuanr 2
1. Pemmre ypaBHeHUE vx+1=1-x
2. Pemire ypaBHeHHE V3x+1-+/x+8 =1
x—7

3. YcranoBure, paBHOCHIILHEI JIM HEPABEHCTBA >0 u (7- x)(|x| + 3) <0.

\/x_2+1

4. Peurure Hepasencteo VX —3>X—O.

log, (2x+3)=3.

log, (x—3)>2.
6. Pemmre HEpaBeHCTBO 2
Iogx/§ X+log, x =10.

5. Pemute ypaBHeHue

7. Pemute ypaBHeHUE
8. Pemure HepaBeHCTBO:

a)log, (x—-3)+log, (9-x)>-3;
2 2

6)*log; x—3log, x < 4.

9
X+y=-2,
6" = 36.

x“—4
x+6
9. PemnTe HEPABEHCTBO: A) (3@) > l; 0) (1%) <1.

10. Pemmre cucreMy ypaBHEHUI {



11. Pewmre ypashenne: 3 +3° =5-2""-17.2"

5.2 Komiiekr MaTepuajJoB JJid NIPOBCACHUSA MPAKTHYECCKUX 3aHATHIA
HepequL YCTHBIX BOIIPOCOB 110 TEMaM:

Tema 1. Beenenue.
1. IlpuMeHeHre MaTeMAaTHYECKUX 3HAHHM TP PEIICHUN TPESIMETHBIX 3a/1a4 110 CIIeIUATbHOCTH
34.02.01 Cectpunckoe Aeo.

Tema 2. Pa3zBuTHE NOHSITHSA O YHCJIE.

1. beckoneuHas nepuoauyecKkas apoos.

2. HppannoHaibHOE YUCIIO.

3. beckoHeuHO yOBIBaroOIIasi reOMETPUIECKasl IPOTPECCHSL.

Tema 3. Kopumn, crenenu u jorapupmsi.

1. Kopensb crenenu N> 1 u ero cBoiicTaa.

2. TlpeoOpa3oBaHue BEIPAXEHUH, COIEPIKAIINAX PATAKAIEI.

3. Jlorapudm guciia. OCHOBHOE JIOTapU(PMHUIECKOE TOKICCTBO. J[eCATHIHBIN 1 HaTypaIbHBIN
JoTapuQMBbl.

4. CaoiictBa norapumoB: Jorapudm Mpou3BeACHUs, YACTHOTO, CTETICHH.

Tema 4. IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE.

1. IlonsTHE ABYrpaHHOTO YIJia U JIMHEWHOTO YIila, KOTOPHIM OH U3MEPSETCS.

2. Omnpenenenue NeprneHIuKyIIPHBIX MIIOCKOCTEH. Y ClIoBUE NEPIEHANKYISIPHOCTH IBYX
IIJIOCKOCTEM.

3. Brruncnenue yrioB MEXIy NPSIMBIMH U TUIOCKOCTSIMH.

Tema 5. KomOunaropuka.
1. ®opmynbl yKcna NepecTaHOBOK, COUETaHU, pa3MeIIeHUN.
2. ®opmyna 6mroma Herorona. Tpeyroasnuk [lackans.

Tema 6. KoopauHaThbl 4 BEKTOPBDI.

1. IlpsimoyronbHasi cucTeMa KOOpAMHAT B MpOCTpaHcTBe. JlekapToBbl KOOPAMHATHI B
MIPOCTPAHCTBE.

1. Onpenenenue BeKTOpa, HYJIEBOTO U €IUHUYHOTO BEKTOpOB. CBOICTBA BEKTOPOB.

2. OnpeneneHre paBHbIX BEKTOPOB M MPOTHUBOIOJIOKHBIX BEKTOPOB. J[eliCTBUS ¢ BEKTOpaMHU.

3. Ompenenenrue KOJJIMHEAPHBIX W KOMIUTAHAPHBIX BEKTOPOB. PasiiokeHue BekTOpa MO JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

4. Koopnunatsl Bektopa. CBsI3b MEXAy KOOPAUHATAMHU TOYKU U BEKTOPA.

5. Yron mexay Bekropamu. CKalsspHOE MPOU3BEIEHNE BEKTOPOB.

6. YpaBuenue miaockoctu. DopMyna paccTOSHUS OT TOUYKU JIO TUIOCKOCTH.

7. IlonsTHe 0 CUMMETPUH B pocTpaHcTBe. Buabl cummerpun. [lapaniensHelii mepeHoc.

Tema 7. OCHOBBI TPDUTOHOMETPHH.

1. Tpuronomerpuueckue GOpMyibl JBOWHOTO yIiia U MOJOBUHHOIO YTria.

2. Tpuronomerpuueckue GopMylibl NpeoOpazoBaHUs CYMMbl TPUTOHOMETPUUYECKUX (YHKIUH B
IIPOU3BEICHUE U IIPOU3BEJICHUSA B CYMMY.

3. O6mume hopMyIbl sl pelIeHUs MPOCTEHIITUX TPUTOHOMETPUIECKUN YpaBHEHUH.

4. ®opMyIbl Ui PELICHHs TPOCTEUIITNX TPUTOHOMETPHUUECKUX YpaBHEHUH (YAaCTHBIE CITydan).

Tema 8. ®ynkuuu u rpagukn.



1. ®ynxiuu y = Vx , ux cBoiicTBa u rpaduK.

2. CrenenHas GyHKIUS C HATYpaJbHBIM TIOKa3aTeseM, e€ CBOWCTBA U TpaduK.

3. Crenennas QyHKIUS C pallMOHATIBHBIM ITOKA3aTeNEM.

4. BepTuKaibHbIE W TOPH30HTAJIBHBIE AaCUMNTOTHI TpadukoB. ['paduku npoOHO-THHEHHBIX
GbyHKIUH.

5. TlokazarenbHas (GyHKIUS (IKCIIOHEHTA), €€ cBoiicTBa U rpaduk. Yucro e.

6. Jlorapudmuyeckas ¢pyHkuus, e€ cBoiicTBa U rpaduk.

Tema 9. MHOrorpaHHUKH U KpYIJible TeJia.

4. OrnpeneneHue NpsMON U HaKIIOHHOM Npu3Mbl. X anemMeHTs! (BepiuuHbl, pEOpa, JuaroHay,
I'paHu, OCHOBAHUS U OOKOBasi IOBEPXHOCTb. )

5. Mupamuna. Buast nupamua. VIx snemeHTs! (BepiunHbl, pEOpa, JuaroHaiu, rpaHd, OCHOBAHUS
1 O0KOBast MOBEPXHOCTH. )

6. IlpeoOpa3zoBanue momodus. CuMMeTpuu B KyOe, B Mapajuielenumneie, B Ipu3Me U TUpaMue.
7. Tena 1 TOBEPXHOCTHU BPALICHHUSI.

8. Humuaap. [lnomaas mMOBEepXHOCTH.

9. Konyc. Yceu€nnsriii konyc. [lmomans noBepxHOCTH

10. [ap u cdepa, nx ceyeHus. YpaBHeHue chepsl.

Tema 10. Hayasia MaTeMaTH4eCKOr0 aHAJIU3A.

Onpenenenre npou3BogHON QyHKIMY, €€ PU3NUECKUN CMBICIL.

DopMyIIbl TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHUH.

[IpaBuna nuddepenunpoBaHus.

[TpaBusi0 BRIUMCIIEHUS TPOU3BOTHOM CIIOKHOU (DYHKITHH.

DopMyITbl TPOU3BOTHBIX OOPATHBIX (DYHKITHA.

. ['eomeTpuueckuii  cMpIicT  TPOM3BOAHOW. ['padmyeckas wuIOCTpands. YpPaBHEHHE
KacaTelbHOU K rpaduKy QyHKIIUH.

7. HeoOxomuMoe W JocTaToyHOE YyciaoBUe Bo3pactanust (yOwiBanus). HeoOxommmoe wu
JOCTAaTOYHOE YCJIIOBHE MakcuMyMa (MUHUMYMa) ) yHKIIUH.

8. HaxoxneHnue HanboJIbIIEero U HAMMEHbIIETro 3HaYeHU (QYHKIIMH Ha OTpPE3KeE.

ok wnE

Tema 11. UHTerpas u ero npuMeHeHue.
1. ITepBooOpasnas.

2. TlpaBuia BEIYUCIICHUS TEPBOOOPA3HOM.
3. Teopema Herorona—JleiiOnura.

Tema 12. J1eMeHTHI TEOPUM BEPOATHOCTEH M MATEMATHYECKON CTATUCTHKH.
1. Knaccuueckoe omnpeieneHie BepOsITHOCTH CIIy4ailHOTO COOBITHSI.
2. BeposTHOCTh CyMMBI HECOBMECTHBIX COOBITHIA.

Tema 13. YpaBHeHUSsI 1 HEPaBEHCTBA.
1. Jlorapupmuyeckue ypaBHeHUS
2. Jlorapudmuyeckrue HepaBEHCTBA

IlepeyeHb NpaKkTHYECKHUX PAdOT 1O TEMAaM:

Tema 1. BBenenne.

[Ipaktuueckoe 3ansitue Nel: O3HaKOMIIEHHE C POJIBIO MATEMATUKU B HayKe, TEXHHKE,
YKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTHYECKOH AesTenbHOCTH. O3HAKOMIICHHE C
LESIMU U 33/1a4aMU U3Y4€HUs] MaTeMAaTUKU IIPU OCBOEHUU crienuaibHocT 34.02.01
CecTpuHCKOE€ JIeT0.



Tema 2. PazBuTHE NOHATHS 0 YHCJIC.

[Mpaktueckoe 3anatue Nel: BeimonHenne apupMETHUECKUX JEHCTBUN HAA MEIbIMH U
palMOHAIBHBIMY YHUCIIAMU.

[Ipaktudeckoe 3anstue No2: BrimosiHeHne apuMeTHUECKUX NEHCTBUN HaJA JEHCTBUTEIBHBIMU
YUCIIAMM.

[Ipaktudeckoe 3anstue Ne3: Pemenue 3amau Ha OECKOHEYHO YOBIBAIOUIYIO T€OMETPHYECKYIO
IIPOTPECCHIO.

[Tpaktudeckoe 3anstie Ned: HaxoxaeHne npuOIKEHHBIX 3HAYCHUA BEJTMYUH H ITOTPEITHOCTEH
BbIYMCIIEHUH (a0COJIOTHON U OTHOCUTEILHOM); CPABHEHHUE YHCIIOBBIX BBIPAKEHUI.

Tema 3. Kopumn, crenenu u jorapupmsi.
[IpaxTueckoe 3anarue Nel: O3HakOMJIEHHE ¢ TOHATHEM KOPHsI N-i cTeneHu, CBOWCTBaMU

pasvKaioB U MpaBUIaMHU CPAaBHEHUS KOPHEH.

[IpaxTueckoe 3anarue Ne2: Borunicienue u cpaBHEHUE KOPHEH.

[Ipaktueckoe 3anstue Ne3: IlpeoOpazoBaHue YHCIOBBIX M OYKBEHHBIX BBIPRXKEHUH,
COZIepKAIUX PAIUKAIIBL.

[Ipaktueckoe 3anatue Ned: BrinmosiHeHHe pacyeToB Mo (GopmysnaM, COAEpKalluM paauKaibl,
OCYILIECTBJISIS HEOOXOIUMBIE MTOICTAHOBKU M MPeoOpa3oBaHUsL.

[IpaxTrueckoe 3ansaTre NeS: Pemenne nppaimoHaIbHBIX YPaBHEHUN.

[TpakTuueckoe 3anstue Ne6: HaxoxaeHne 3Ha4eHUN CTENEHU, UCTIOIb3Ys NP HEOOXOMMOCTH
MHCTPYMEHTAJIbHBIE CPECTBA.

[Ipaktnueckoe 3anstue No7: BplUMCIE€HHE CTENEHEW C palMOHAJIbHBIM TOKa3aTeleM,
BBITIOJTHEHUE PUKUIKN 3HAYECHHUSI CTETIEHH, CPABHEHUE CTEIICHEH.

[Ipaktnueckoe 3anstue Ne8: IIpeoOpa3oBaHuWe UHCIOBBIX M OYKBEHHBIX BBIPAKCHHM,
COJIepXKalIUX CTEIEHH, TPUMEHSSI CBOUCTBA.

[IpakTuueckoe 3ansatue Ne9: Penienne nokasaTeabHbIX YPaBHEHUM.

[TpakTunueckoe 3anstue Nel(: Penienne npukiaaHbIX 3a/1ad Ha CIOKHBIE TPOIIEHTHI

Tema 4. [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE.
[Ipaktueckoe 3ansitue Nel: Pacno3HaBaHue Ha yepTexax M MOJEISIX Pa3IUYHBIX CIIydacB

B3aMHOT'0 PACIOJIOKEHUSI IPSAMBIX U IIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CYXKICHUIA.
[Tpaktuyeckoe 3ansTre Ne2: BhINONHEHHE MOCTPOCHHS YIJIOB MEXIY MPSIMBIMHU, MPAMOI H
IUIOCKOCTBIO [0 OTIMCAHHIO U PACIIO3HABAHHE UX Ha MOJIEIISX.

I[Mpaktuueckoe 3anstue No3: BhIoTHEHHE TOCTPOCHUS! YIIIOB MEXKTY TIOCKOCTSMU.
[paktudeckoe 3ansitue Ne4: IIpuMeHeHHE MPU3HAKOB U CBOMCTB PACIOJIOKCHUS MPSMBIX U
IUIOCKOCTEH MPH PEIICHUH 3a/1a4.

[paktuyeckoe 3anstie Ne5: M300pakeHHe Ha PUCYHKAX W KOHCTPYMPOBAHHE HA MOJEISX
NEePIEeHUKYIISIPOB M HAKJIOHHBIX K IUIOCKOCTH, MPSMBIX, NapajuleNbHBIX IUIOCKOCTEH WU
000CHOBaHHE TIOCTPOCHHSI.

[MpakTrueckoe 3ansTHe Ne6: M300pakeHMe Ha PUCYHKaX M KOHCTPYHPOBAHHE Ha MOJEISX
YTJIOB MEXY MPSIMOH U TIIOCKOCTBIO.

[MpakTrueckoe 3ansaTie Ne7: Penienue 3a1a4 Ha BEIYUCICHUE TE€OMETPHYECKHUX BEIUYHH.
[MpakTrueckoe 3amsartue Ne8: H3o0OpakeHMe Ha uepTeX)KaX M MOMAEISIX PACCTOSHUS H
000CHOBaHME CBOUX CYKICHUH.

[MpakTrueckoe 3ansaTie Ne9: OnpeneneHue U BBIYUCICHUE PACCTOSHUH B IIPOCTPAHCTBE.



[Ipaktuyeckoe 3anstue NelQ: Ilpumenenune Gopmyna U TeOpeM IUITAHUMETPHH JUIS PEIICHUs
3az1a4.

Tema 5. KomOunaropuka.
[IpaxTueckoe 3anarue Nel: Perenue 3aau Ha o/icYeT YUCIIa pa3MeEIIeHU.

[IpaxTueckoe 3anarue Ne2: Perienue 3aad Ha MOJICUYET YMCIIa IEPECTAHOBOK.

[IpaxTueckoe 3anarue Ne3: Perienue 3aa4 Ha [OJICUYET YMCIIa COUETAHUI.

[TpakTaeckoe 3anatue Ned: Pemenue 3a1aq Ha repe0op BapuaHTOB.

[Ipaktaeckoe 3amsite NeS: PemieHne KOMOWHATOPHBIX 3a/lad METOAOM Iepebopa u TIo
MIPaBUITy YMHOXKECHHUSI.

[TpakTaeckoe 3aHsaTtne Ne6: @opmyma Owmroma Heiorona. CBolicTBa OHHOMHHAIBHBIX
ko3¢ ¢unmentos. TpeyronbHuk [lackans.

Tema 6. KoopauHaTbl 1 BEKTOPBI.
IIpaktnueckoe 3ansathe Nel: M3ydeHuwe nexkapToBOM CHCTEMBI KOOPAMHAT B IPOCTPAHCTBE,

MIOCTPOEHHUE IO 33/1aHHBIM KOOPJIMHATaM TOYEK U MJIOCKOCTEH, HAXOKICHHE KOOPIMHAT TOUEK.
[Ipaxktnueckoe 3ansaTue Ne2: HaxoxaeHue ypaBHEHH OKPYKHOCTH.

[IpakTueckoe 3anarue Ne3: HaxoxaeHue ypaBHeHUM cdepsl.

[IpaxTnueckoe 3ansaTue Ned: HaxoxaeHue ypaBHEHHN ITIOCKOCTH.

[IpaxkTrueckoe 3ansaTre NeS: BprunciieHne pacCTOSHUM MEKTy TOUKAMH.

[Ipaktnueckoe 3aHsaTue Ne6: M3ydeHne CBOWCTB BEKTOPHBIX BEJIWYWH, MPaBUI Pa3IOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE.

[Ipaktnueckoe 3anatrve No7: M3ydeHue CBOWMCTB BEKTOPHBIX BEJIIMYMH, MPABWJ HAXOXKICHUS
KOOPAMHAT BEKTOPa B MPOCTPAHCTBE.

[Ipaktnueckoe 3anstue Ne8: M3ydeHne CBOMCTB BEKTOPHBIX BEJIMYMH, MPABWI JICUCTBUM C
BEKTOPAMH, 3aJaHHBIMA KOOPJAUHATAMM.

[Ipaktnueckoe 3ansitue Ne9: IIpuMeHeHWe TeOpuM NpPU PEIICHWU 3a/Jad Ha JEUCTBUA C
BEKTOPAMH, KOOPAUHATHBIN METO/.

[Ipaktuueckoe 3anarue NelO: IlpuMeHeHHME BEKTOpPOB JUIsl BBIYMCICHUS BEIMYHMH YIJIOB U
pacCTOSIHUM.

Tema 7. OCHOBBI TPUTOHOMETPHH.
[Ipaktuueckoe 3anstue Nel: Paguannas mepa yria. BpamarenbHoe ABH>KEHHE.

[Ipaktueckoe 3anstue No2: M300paxkeHHe YrioB BpallleHHUS HAa OKPYKHOCTH, COOTHECEHUE
BEJTMYMHBI YTJIA C €70 PACHOJIOKEHUEM.

[IpakTueckoe 3anarue Ne3: CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YHCJIa.

[IpakTueckoe 3anarue Ned: @opMysbl IPUBEIACHHUS.

[Tpaktuyeckoe 3ansaTHE Neb: DOpMyIIBI CIIOKEHUS.

[Tpaktuyeckoe 3ansTre Ne6: @opMysibl yABOEHUS.

[Ipaktnyeckoe 3anstue Ne7: IIpeoOpazoBaHME€ CyMMBI TPUTOHOMETPHUYECKMX (QYHKIHMH B
IIPOU3BEACHUE U IIPOU3BEICHUS B CYMMY.

IIpaktuyeckoe 3aHatue Ne8: Pemenue npocTeHIINX TPUTOHOMETPUUECKUX YpPABHEHUS.

[Tpaktuyeckoe 3ansaTre Ne9: Pemenre npocTeHIMX TPUTOHOMETPHUUECKUX HEPABEHCTB.
[Ipaktnyeckoe 3anstue NelO: OOparHble TpUTOHOMETpHUECKHE (YHKIMU: apKCHUHYC,
aApKKOCHHYC, apKTaHI'€HC.

Tema 8. ®ynkuuu u rpagukn.



[Tpaktuyeckoe 3ausTre Nel: Ob6xacTs onpeaeneHust ¥ MHOXKECTBO 3HAUYCHUN (pyHKINU.
[Ipaktuyeckoe 3anstue Ne2: I'paduk ¢yHKIMHM, mocTpoeHne rpaduKoB (yHKIMH, 3aJaHHBIX
Pa3IMYHBIMU CIIOCOOaMHU.

[Ipaktuueckoe 3anstue Noe3: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OrPAHHUYECHHOCTD,
MIEPUOIUYHOCTbD.

[Ipaktueckoe 3ansTue Ned: CBoiicTBa JMHEMHOM, KBaJpaTUYHOM, KYCOUHO-JIMHEWHOU U
IpoOHO-THHEHHON (DYHKITHIA.

[Ipaktnueckoe 3anarue Ned: I[IpomexyTku Bo3pacTaHuss M YObIBaHUS, HauOousbliee U
HauMEHbIIIee 3HAUEHUsl, TOUKU KCTPEMYyMa.

[TpakTudeckoe 3ansTie Ne6: Apudmernaeckue onepanuu Hag QyHKIUAMEU. CiioskHas GYHKITUS
(KoMMO3UIHS).

[IpaxTueckoe 3anarue Ne/: OOpatHble QyHKIUU U UX TpadUKU.
[Tpaktudeckoe 3ansTre Ne8: CoiicTBa U rpaduku CHHYCa, KOCHHYCa, TAHT€HCA M KOTAHTEHCA.
[Tpaktudeckoe 3ansTre Ne9: OOpaTHBIE TPUTOHOMETPHUYECKUE (YHKITHH.

[Ipaktuueckoe 3anstue NelO: IlpeoOpasoBanus rpaduxka Qyakauu. [apMoHHUYeckue
KoJieOaHusl.

Tema 9. MHOIrOrpaHHUKH M KpYIJible TeJa.

[Ipaktueckoe 3ansTHe Nel: M300paskeHne MHOTOTPAaHHHKOB W BBINOJHEHHE MOCTPOEHHUS Ha
N300paXEHUSIX U MOJIEISIX MHOTOTDAaHHHUKOB.

[Ipaxktnueckoe 3ansaTue No2: BerunciieHHe TMHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(pUTypanusx, apryMeHTUPOBAHHE CBOUX CYXIACHHM.

[Ipaktuueckoe 3ansiTie Ne3: ITocTpoeHHMe NMPOCTEUIIUX CEUYCHHH KyOa, MPU3MBI, MMHPAMUIBI.
[IpumeHeHne CBOMCTB CUMMETPUH TIPH PELICHUH 3a]1a4.

[Tpaktuueckoe 3ansitue Ned: I300pakeHWe OCHOBHBIX MHOTOTPAHHHKOB U BBITIOJHEHUE
PUCYHKOB I10 YCIOBHUSAM 3a7ad.

[Ipaktnueckoe 3anarue No5: Pemienwe 3agay Ha MOCTPOEHUE CEUYEHUW, BBIYUCIICHUE JUIHH,
pacCTOSIHUM, YIII0B, IJIOMIAACH.

[Ipaktnueckoe 3anstue Ne6: IlpumeHeHHe CBOMCTB CUMMETPHUM NP PEIICHUU 3a/1ady Ha Teja
BpalieHus, komOuHanuio tea. M300paxeHne OCHOBHBIX KPYTJIBIX T€l U BBITIOJHEHUE PUCYHKA
10 YCIOBUIO 33a4H.

Tema 10. Hauayia MaTeMaTHY€CKOro aHAJIN3A.
[Ipaktnueckoe 3ansatue Nel: U3yuenme wu  QopMmynupoBaHHe €€ MEXaHHYECKOro U

IF€OMETPUYECKOTO CMbICIA, W3Y4YEHHE aITOPUTMA BBIUMCICHHUS INPOU3BOJAHOM Ha IpUMEpE
BBIUMCIJIEHUS] MTHOBEHHON CKOPOCTH U YIJIOBOrO K03(uiimenTa kacaTebHOM.

[Ipaktuueckoe 3ansatue Ne2: CocTaBieHUEe ypaBHEHHs KacaTelbHOM B 00lLIeM BUjae. YCBOEHHE
npaBui U pepeHIMpOBaHUs, TaOIULBI TPOU3BOIHBIX JIEMEHTAPHBIX (YHKLUH, PUMEHEHUE
s i depeHupoBaHus PYHKIMM, COCTAaBICHUs YpaBHEHUS KacaTelbHOM.

[Ipaktuyeckoe 3anarue Ne3: M3yueHue TeopeM O CBA3M CBOMCTB (DYHKIMH U MPOU3BOIHOM,
(dbopMynHUpOBKa HX.

[Ipaktuyeckoe 3ansTue Ne4: IlpoBeneHue ¢ MOMOIIbIO MPOU3BOJHOM MCCIEI0BaHUS (QYHKIUH,
3aJJaHHOM (popMysoi. YcTaHOBIIEHHE CBSA3U CBOMCTB (DYHKIIMM U IPOU3BOHON MO UX TpaduKam.
IIpakTueckoe 3ansaTue NeS: [IpumeHeHHe NMPOM3BOJHON IS PEIICHUS 3ajad Ha HaXOXACHUE
HauOOJIBIIEr0, HAMMEHBIIIEr0 3HAUEHHS M Ha HaX0XKJICHUE IKCTpeMyMa.

[Ipaktnueckoe 3aHarue Ne6: Ilpumepbl HCHONB30BaHUS NPOU3BOAHOM Ui HAXOXKIEHUS
HaMJIy4dlIEero peuieHus B IPUKIaAHbIX 3a1a4ax.



Tema 11. UHTerpaJ u ero npuMeHeHue.
[TpakTaeckoe 3anarue Nel: I[TepooOpasnas.

[IpaxTueckue 3anstust Ne2-4: M3yuenue npaBuiia BEIUMCIEHUS 1EPBOOOPA3HOIA.

[IpaxTueckue 3anstust NeS-7: M3yueHnue npaBuiia BEIUMCIEHUS 1EPBOOOPA3HOI.

u Teopembl Hetorona—JleiiOnuna.

[IpakTnueckoe 3ansrue Ne8: Pemienue 3agay Ha CBSI3b MEPBOOOpPA3HOM M €€ IMPOU3BOJHOM,
BBIUMCIICHUE NTEPBOOOPA3HOH IS JaHHOW (PyHKINH.

[Ipaktuyeckue 3anstus Ne9-10: Pemenue 3amau Ha NpUMEHEHHWE MHTErpajia Uil BBIYMCICHHS
(U3NYECKUX BETTMYMH U TUIOMIAICH.

Tema 12. J1eMeHTHI TeOPUHU BEPOATHOCTE 1 MATEMAaTHYECKO CTATUCTHKH.
[Tpaktudeckue 3ansTus Nel-2: M3ydeHne KIIaCCHUECKOTO OIPENENICHUS] BEPOSITHOCTH, CBOMCTB

BEPOSATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEM.

[IpaxTueckue 3anstust Ne3-4: PaccMoTpeHre IpUMeEpOB BBIUMCIEHUS BEPOSITHOCTEH.
[IpaxTueckue 3anstust NeS-7: Pemienue 3a1a4 Ha BEIUMCIIEHUE BEPOSATHOCTEH COOBITH.
[Tpaktudeckue 3ausatus Ne§-9: CiryqaitHas BeTHIUHA.

[Tpaktuueckue 3ausatust Nel0: IIpencraBienne nanHbIX (TaOIHIIBI, TUATPAMMBI, Tpa)UKH).

Tema 13. YpaBHeHHs U HEPABEHCTBA.

[Ipaxktnueckue 3anaThs Nel: PemreHne paiimoOHaJIbHBIX YPaBHEHHU M CHCTEM.

[IpaxTnueckue 3anaTrs No2: PemreHne nppanyoHaabHbIX YPABHEHUN U CUCTEM.

[IpakTuueckue 3anstust Ne3: PelnieHre noka3aTeabHbIX YPABHEHUM U CUCTEM.

[IpakTuueckue 3ansTust Ned: PenieHre TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.
[Tpaktnueckue 3ansatust NeS: Mcnonb3oBanue CBOWCTB M rpaduKoB (YHKIIUN IS PEIICHHS
YpaBHEHUH.

[Ipaktuueckne 3ansTusi Ne6-7: Permenue ypaBHEHHUH ¢ TNPUMEHEHHEM BCEX IPHUEMOB
(pa3nokeHHus Ha MHOXHTENM, BBEJICHHUS HOBBIX HEU3BECTHBIX, MMOJICTAHOBKH, I'paduyecKoro
METO/1a).

[Ipaktuueckne 3aHsaTuss Ne8-9: PemeHue cucteM ypaBHEHHH ¢ TPUMEHEHHUEM pa3IMYHBIX
CHOCO0O0B.

[Tpaktuueckue 3ansaTus Nel0-11: Mcnosib3oBanue CBOMCTB U TpadUKOB (PYHKIMI MPU PEIICHHUH
HEPaBEHCTB.

[Tpaktuueckue 3ansaTust Nel2-13: Permenne HepaBEeHCTB M CUCTEM HEPABEHCTB C NMPUMEHEHHUEM
Pa3IUYHBIX CIIOCOOOB.

[Ipaktuueckue 3ansatus Nel4: IlpuMeHeHne MaTeMaTHUYECKMX METOJOB ISl  PELUEHUs
COJIepKaTeNbHBIX 33/1a4 U3 PA3IUYHBIX 00JaCTel HAYKH U MPAKTUKH.

5.4 KommuiekT MmaTepuasioB Ui IPOMEKYTOYHOM aTTeCTAIlUM 1O pe3yJibTaTaM
OCBOEHMS THCIUIIHHBI

3ananus K 3K3aMeHy
Paznen «Anredopa»

1. Mara3uH 3akyrnaeT LIBETOYHbIE TOPILIKH 10 oNTOBOU 1eHe 120 pyOueil 3a TyKy U MPOJaeT ¢
HareHkoi 20%. Kakoe HanOoJibliee YMCIO TAKMX MOPIIKOB MOKHO KYIMUTh B 3TOM Mara3uHe Ha
1000 py6neit?

2. 3amauy Nel mpaBuibHO pemmnian 18 810 genoBek, uyTo coctaBisieT 57% BBITYCKHHUKOB TOPO/a.
CKOJIbKO BCETO BBIITYCKHUKOB B 9TOM Topoje?



3. Ha cuery Mamunoro mo6misHOTO TenedoHa Obiio 53 pyOuns, a mocne pasroBopa c JleHow
ocranock § pyoneil. CKOJIBKO MUHYT JTHIICS pa3roBop ¢ JIeHOH, ecnu oHa MUHYTa pa3roBopa
crourt 2 pyouns 50 koreek?

4. Ha nuarpamme nokasaHa cpeiHEMecsYHasi TeMIiepaTrypa Bo3iyxa B MUHCKeE 3a Kax bl MecsI]
2003 roga. [lo ropu3zoHTaNN yKa3bIBalOTCA MECSALbI, 10 BEPTUKAIU — TEMIIEpaTypa B Ipaaycax
Henbcus. Kakoit u3 netux mecsueB 2003 roma B cpeaneM ObuT caMbIM X0JI0AHBIM? B oTBETE
YKa)XXUTE CPEIHIO0 TEMIIEpATypy B TOM Mecsle, B rpaaycax Llenbcus.
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5. Ha pucyHke >XHpPHBIMH TOYKaMU IOKa3aHO ;
CYTOYHOE KOJMYECTBO OCAJKOB, BBINAIABIINX B |
Kazanu ¢ 3 mo 15 despans 1909 roma. Ilo

5

TOPU30OHTAIA YKa3bIBAKOTCS YHCIA Mecsna, IO /
BEPTUKAINA — KOJMYECTBO OCAJIKOB, BHIIIABIIUX B ! / \ }‘
COOTBETCTBYIOIIUI JeHb, B MuummMerpax. Jis | ° / \ ; ‘\ /
HATJSITHOCTH  JKAPHBIE TOYKM Ha PHUCYHKE | ° / \ / \ ; /
COCIMHEHbl JUHUEH. Omnpenenure Mo PUCYHKY, | !
CKOJIBKO JHEW M3 JaHHOTO IEPHOJIa BBIMAIalo OT | o -

3 10 7 MAJIJTUMETPOB OCAJIKOB.

6. Ha pucynke mnokazaH rpaduk ABIKEHUS
aBTOoMOOMIA 1o MapupyTy. Ha ocu abcuuce oTkiaapiBaeTcs Bpems (B yacax), Ha OCH OpJIUHAT
— TMpOWIeHHBINA MyTh (B KuJIoMeTpax). HaiimuTte cpeiHiol0 CKOPOCTh IBHKEHHUS aBTOMOOHS Ha
naHHOM Mapiipyte. OTBeT gaiiTe B KM/4.
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7. HaiinmuTe KOpeHb ypaBHEHUS logg; 3 =2.
3675 = 1
8. HaiinmuTe KOopeHb ypaBHEHUS 6
9.
25x |
Pemute ypaBHeHHe x> 424 Ecnu ypaBHeHue unmeer Oojiee OJHOTO KOpHSA, B OTBETE
3aMUIIUTe OOJBIIUNA U3 KOPHEH.
10.
2
[Mpsimast Y = 3x+ 5 gpnsercs kacarensHO K rpaduky GyHKIIUU 8x"+29x +c. Haiiaure C.

11. Ha pucynke uzobpaxén rpadpux ¢yukiuu Yy = f(X), onpenenénnoit Ha unrepsane (—4; 8).
Haiinute cymmy Touek skctpemyma dyukmuu f(X).

¥ v=fix)
o

gl i =
] X |

E/\f/\/ d

12. Ha pucyHke u300paxéH rpaduk HeKoTopoit (yHkuuu Y = f (x) (mBa myda c oOmiei
HavalbHOU TOuYKO#). Ilomb3ysce pucyHkom, Bbruuciaute F(8) —F(2), rme F(X) — oana wu3
nepBoobOpazubix GpyHkuuu f(X).

A

"\H‘
0 2l 3 S

x+ )c2—4x+4npl/I <2

VBV (VB4 VT),

13. HaiinuTe 3Ha4eHUE BBIPAKCHHS

14. HaiinuTe 3Ha4eHNE BBIPAKCHHS



1 5
5= -2 :—.
15. HaiinuTe 3HaueHUE BBIPAKEHUS 3 21
Fnox — Fake
5 R:rnox_—K 1y’
16. Peiitunr R nHTepHET-Mara3uHa BbUUCISACTCS 1O Qopmyrie ( + )
0,02K
m=—
rne Fnox + 0, 1 g — CpedHss OICHKa Mara3uHa IOKYNaTeNsIMH, My — OIICHKa

MarasuHa, JaHHas ofKcrepTamu, K — 4Yucio mokymnaTenei, OIeHUBINUX Mara3uH. Haiinure
pPEUTUHI MHTEpHET-MarasuHa, €CiIM YMUCJIO IOKYINaTesei, OLeHUBUIMX MarasuH, paBHO 49, ux
cpenHss oneHka pasHa (0,88, a onenka skcneptoB paBHa 0,38.

17. Hekoropast xomMmaHusi MpoJaéT CBOIO MpoayKiuio 1o I1eHe p= 600 pyd. 3a enuHuUIy,
TepeMEHHbIE 3aTpaThl Ha MPOU3BOJCTBO OJHOM €AMHUIIBI IPOIYKIIMU cocTaBisitoT V = 300 pyo.,
nocTosiHHble  pacxonpl npeanpustus f= 700 000 pyo. B Mecsin. MecsyHas omneparnuoHHas
npuObLTE TipennpusaTus (B pyossix) Beraucisercs o ¢opmyne g(q) = q(p — v) — f. Onpenenure
MeCAYHBIH  00BbEM  MPOU3BOACTBA (| (EIMHUI] NPOAYKLHH), TMpPHU KOTOPOM  MeCsuHas
onepanuoHHas npuObLIb npennpustus Oynet pasaa 500 000 pyo.

_ —6
18. B TeneBu30pe EMKOCTh BBICOKOBOJBTHOTO KOHJIEHCATOpA C=4-10

_ 6
KOHJICHCATOPOM TOJKIIOYEH PE3UCTOP C CONMPOTUBICHUEM R=28-10 Om. Bo Bpems paGoTsl
TeneBmsopa Hanpsvkenne Ha xonmencarope Uo = 14 kB. Tlocme Bwikmiouenns TenmeBm3opa
Hanps)keHHe Ha KoHAeHcaTope yOwBaeT no 3HadeHms U (kB) 3a Bpems, ompenensemoe

@. [TapaymensHO ¢

t = aRClog, Yo
BBIpAKECHUEM (c), re @ =1,3__ MOCTOSIHHASI. Omnpenenure
(B KIJIOBOJIBTaX), HaWOOJIbIIIEE BO3MOXKHOE HANPsHKCHWE Ha KOHJEHCATOPE, €CIU IOCie
BBIKJIIOUEHHS TeaeBu30pa mpouwuio 83,2 ¢. OTBET AaiiTe B KUJIOBOJIbTaX.
19. CmemaB 11-mpo1ieHTHBIN U 72-TIPOLIEHTHBINA PAacTBOPHI KUCIOTHI M 100aBuB 10 Kr umncToin
BO/IbI, TIOJIy4nJIu 3 1-TIpOLIeHTHBIN pacTBOp KuciaoThl. Eciu Ob1 BMecTo 10 kr Boabl mo6aBmmu 10
Kr 50-pOIIeHTHOTO pacTBOpa TOW K€ KHUCJIOTHI, TO TOJYy4UIH Obl 51-TIPOIEHTHBIM pacTBOP
KUCTOThl. CKOJBKO KHJIOTPamMMOB 11-NPOLIEHTHOrO pacTBOpa MCIMOJB30BAIU ISl MOJTyYSHHS
cMecu?
20. /IBa memiexo/ia OTIPABIISIIOTCS OJHOBPEMEHHO B OJTHOM HAIPABJIEHUU U3 OJHOTO U TOTO Ke
MecTa Ha IpOTYIIKY 1o aiiee napka. CKopocTh nepBoro Ha 1,5 km/4 60JiblIe CKOPOCTH BTOPOTO.
Uepes CKOJIBbKO MUHYT PACCTOSIHUE MEXKTY IeniexoaamMmu ctanet paBHbiM 300 MmeTpam?
21. JIse Opurajpl, COCTOAIIME U3 PabOYMX OJMHAKOBOW KBAIM(HUKAIIUK, OJTHOBPEMEHHO Havaln
BBITIOJTHATH JIBa OJMHAKOBBIX 3aka3a. B mepBoii Opurane Obu1o 2 paboumx, a BO BTopod — 12
pabounx. Yepes 3 nHs mocie Havyana paboThHI B MEpBYI0 Opuragy nepenuid 8 pabodux u3 BTOPOi
Opuranel. B utore o0a 3aka3a ObUIM BBINOJHEHBI OJHOBpeMEHHO. Haiinurte, CKOJIBKO IHE
MOTpeOOBAIOCH HA BHITIOJTHEHHUE 3aKa30B.

x*+25
y=——7 )
22. Haiigure Hanbosblee 3HaUeHUE QYHKLIUU X ma oTpeske [—10; —1].
23. Haiinure TOYKY MaKCUMyMa Gynxiuun Y = (2x —3)cosx —2sinx+5,

(3)
TIPUHAUTEKAILYIO TPOMEKYTKY \ 2/
_ 2
24. Haiigure TOUKy MakcuMyMma (QyHKIIMU y=0,5x" —"7x+ 12Inx+8.
loge (3% +5v/2sinx — 6¢cos®x — 2) = x.

2n 3]

25. a) Pemute ypaBHeHue:

0) YKaxuTe KOPHHU 3TOTO YpaBHEHUs, IPHUHAIIIEKAIINE OTPE3KY

8¢ 7.4 21112 =0.

26. a) Pemure ypaBHeHue



0) YKaxuTe KOPHH 3TOTO YpaBHEHHUSI, IPUHAIICIKAIINE OTPE3KY [10g2 5; logy 1 1]-

6cosZx —cosx —2

_ =0.
27. Pemmre ypaBHEHUE V —SInx

64
log, 512 <log, —.
X

28. Pemnre HEpPaBEHCTBO

X2 —2x+2 3x+2 - 4x—1

X2 —2x x+1 X

VX2 422 <5.

29. Pemnte HEPaBEHCTBO:

30. Pemmre HEpaBEHCTBO:

Paspnen «I'eomerpus»

1. Haiinure miomaas YeThIPEXYroJIbHUKA, BEPIIMHBI KOTOPOTO HMMEIT KoopauHathl (8;0),

(10:8), (2;10), (0;2).

S
10j—

g__

2

|
0 2

Rewydgpd

2. Ha xneruartoii Oymare ¢ kieTkamMu pasmMepoM 1 cM x 1 cM m300pakeHa Tparenus (CM.

PHCYHOK).

Haitaute ee ninomaaps B KBapaTHBIX CAHTUMETPAX.

3. Haiinute paanyc OKpy>KHOCTH, BITUCAHHOW B M300pa)KEHHBIH HA PUCYHKE TPEYroJib

curTasd CTOPOHBI KBaAPAaTHEIX KIICTOK paBHbBIMHA 1.

|

pemLera ]

HK

ABC,

4

peltyers p

4. Ha xneruyatoii Gymare c¢ pasmepdM V¥ kieTku u300paxén kpyr. Haiinure miomans

3aKpalI€HHOI'0 CEKTOpa. OtBer I[aflTG B KBaJIpaTHBIX CAHTUMETpPaAX.

raipg

5. Ha kneruatoii Oymare ¢ pasmepom kieTku 1x1 u3obpaxén tpeyrompHuk ABC. Haiinute

JUTUHY ero OMCCEKTPHUCHI, MPOBEAEHHON U3 BEpIUIMHEI B.

Cl

_\_

_vL

4]




6. Haiigure miomians 4eThIpexyroJibHUKA, N300paKEHHOTO Ha KIET4aToi Oymare ¢ pazmepom
kieTku 1 cM = 1 cm (eM. puc.). OTBeT Aaiite B KBaJpaTHBIX CAHTUMETPAX.

Ny

peuyers pg

7. B tpeyronbsauke ABC yrox A pasen 60°, yron B pasen 82°. AD, BE u CF — 6HcceKTpHcm

nepecekaromuecs B Touke O. Haiimure yron AOF. OTBer naiite B rpamycax. ‘

J© pewyers. k2]
8. B tpeyromsauke ABC yron C pasen 90°, CH — BricoTa, BC = 20, BH = 16. HaI/IJII/ITe SinA..

N

9. Yroux npu BepuInMHE, IPOTHBOJICKAIIEH OCHOBAaHHIO PaBHOOEIPEHHOTO TprFOJILHHKa paBeH
30°. bokoBas cropoHa TpeyrosbpHuKa paBHa 10. HaliguTe muomaas 3Toro TpeyroJibHUKA.

C
AA

10. Haiimute Xopay, Ha KOTOpYyIO onupaercs yroi 30°, BOMCaHHBIM B OKPY>KHOCTh paauyca 3.

11. Octpble yriel NpsAMOYTOJILHOTO TPEYroJibHUKa paBHbI 62° m 28°. Haiiaure yron Mexmny

BBICOTOM M MEJUAHOM, MPOBEAEHHBIMYU U3 BEPIIMHBI IpsIMOro yriia. OTBET faiiTe B rpagycax.
c

A peuryers. pgp
12. Tlepumerp TpeyrojbHHKa paBeH 76, a paauyc BIMCAHHOW OKpyKHOCTH paBeH 8. Haiiaure

IJIomaab 3TOT0 TPpCYroJbHUKA. ¢

13. Bo cKOJIBbKO pa3 yBeTHUUTCS 00BEM IIapa, €CIH €ro PAIUyC YBEIUUYHUTh B TPU PR3

4 pewyers.phy



14. llap Briucan B muiuHAp oobeMom 42. Halinure oObem miapa.

15. B npaBUIBHOM MIECTHYTOIBHON TIpU3Me ABCD EF A, B, C, D E| F,, BCce peOpa KOTOPOW paBHHI 8,
HaIUTe YroJl MEXIy MPSIMBIMU FA U D1 Ei. OTBET JaiiTe B rpaaycax.

|
|
|
2

e
F
A eruyera.p(b
16. B npaBunpHOM TpeyronpHOW mmpamuae SABC Touka L — cepenmmna pedbpa AC, S —

BepmnHa. M3pectHo, yto BC = 6, a SL = 5. Haiijaure mmomans OOKOBOW MOBEPXHOCTH
MTAPaMUJIBL.

L
4 petyeri.pgp

17. Haiigure o6beM V KoHyca, oOpasyromas KOTOporo paBHa 44 u HaKJIOHEHa K IUIOCKOCTH
ocHoBanus no yriom 30°. B otBete ykaxkure_V/x.

18. B npsiMmoyrosibHOM Napajuienenumneae ABCD A, B,Ci D U3BECTHBI JUTMHBI p&0ep: AB= 3, AD =5,

A =12, Hatinute nmomanp ceyeHust MnapaejienmIicjia riIo0CKOCThIO, npoxonﬂmeﬁ qepe3 TOYKU
A, BuCs.

19. Tana npaBunbHas npuzma ABCA1B1C 1, y koTopoii cropons! ocHoBanus AB = 4, a 6okoBoe
pebpo AA; =9. Touka M — cepeauna pedpa AC, a Ha peOpe AA1 B3siTa Touka T Tak, uto AT = 5.
a) Jlokaxkure, uro mnockocts BB1M nenut otpezok CiT momonam.



0) [Tnockocts BTCy menut otpe3ok MB1 Ha nBe wactu. Haliaure 1yinHy MEHBIICH U3 HUX.

20. OkpyxHocTh ¢ nieHTpoM O mpoxomut vepe3 BepmuHbl B u C Gosbiieli 00KOBOW CTOPOHBI
npsmoyronbHoi Tpanennn ABCD u kacaercs 6okoBoii ctoponsl AD B Touke T. Touka O nexut
BHyTpH Tparnenun ABCD.

a) Jlokaxkure, uro yron BOC BaBoe 6ombire yria BTC.

0) Haiinure paccrosiaue ot Touku T 1o npsimoit BC, eciiu ocHoBanwust Tpanenuu AB u CD paBHBI
1 1 25 COOTBETCTBEHHO.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KOHTPOJIBHO-
OIIEHOYHBIX MEPOITPUATHI

OcBoeHue mporpaMMbl Y4eOHOU TUCHUTIIUHBI «MaTemMaTukay MpeanojaracT Haludue B
npodecCHOHANBPHOM ~ 00pa30BaTEIbHOM  OpraHM3alluy, pealu3yroleld  o0pa3oBaTeIbHYIO
nporpaMMmy cpeanero oOmero oOpazoBanusi B mnpeaenax ocBoenust OIIOII CIIO na 6aze
OCHOBHOTO o0OImIero ob6pa3oBaHusi, y4eOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXHOCTH
oOecreunTh OO0yJarOMIMMCSI CBOOOJHBIA JOCTYn B WMHTEepHET BO BpeMs yd4eOHOTO 3aHATHS U
nepuo]] BHEY4eOHO e TeNbHOCTH.

[Tomemenne kabuHETa JIOJDKHO YAOBIETBOPATH TpeOoBaHWsAM CaHHTApHO-IIUIEMHUO-
nornyeckux mnpaBuwil ¥ HOopMaTtuBoB (CaulluH 2.4.2 No 178-02) u ObITh OCHAIIEHO THUIIOBBIM
o0opy/IoBaHNEM, YKa3aHHBIM B HACTOSIIUX TPeOOBAaHUSIX, B TOM YHCIIC CIHCIHATU3UPOBAHHON
y4eOHOU MeOenpl0 U cpeACcTBaMU OOYYEHUS, JOCTAaTOYHBIMH JIJIsSi BBITIOJIHEHHS TPeOOBaHUN K
YPOBHIO MOATOTOBKH 00Y4arOIIUXCsl.

B kabunHeTe MOMKHO OBITH MYJIBTHMEAMHHOE 000PYIOBaHME, MOCPEICTBOM KOTOPOTO
Y4acTHUKHM 00pa30BaTeNbHOTO Mpollecca MOTYT MPOCMAaTPUBaTh BU3YalbHYIO0 MH(OPMALHIO TIO
MaTeMaTHKe, CO3/1aBaTh IPE3eHTALMHU, BUICOMATepUalbl, HHbIE TOKYMEHTHI.

B cocraB y4eOHO-METOOMYECKOTO U  MaTepHabHO-TEXHHUYECKOTO OOecreyeHus
MporpaMmMbl yueOHOM AucuuIuinHabl «MaTtemMaTruka» BXOIT:

* MHOTO(DYHKITMOHAJIbHBIM KOMILJIEKC MPEro/iaBaTes;

*HarJsIIHbIE  MOCOOMS  (KOMIUIEKTBI  Y4eOHBbIX TaONull, IUIAaKaToB, IOPTPETOB
BBIJAIOIINUXCS YIEHBIX-MaTEMaTHKOB U JIp.);

* UH(OPMAILIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

*3KpaHHO-3BYKOBBIE TIOCOOMS;

* KOMILUIEKT TEXHHUYECKON JOKYMEHTAIMH, B TOM YHCJIE [acropTa Ha CpeACcTBAa 00ydeHHUs,
MHCTPYKIUU IO UX UCTIOJIB30BAHUIO U TEXHHUKE 0€30IaCHOCTH;

*OnONMMOTEeUHBIN HOHI.

*B 6ubnuoteunslii hoHA BXOAAT yueOHUKH, yueOHO-MeToanueckue KoMIuiekTsl (YMK),
ofecrieunBaroIe OCBOCHHE YueOHOM aucuUIUIMHBI «MaTtemarruka», PeKOMEHJIOBaHHbIC WU
JOTIYILIEHHBbIE [JIs UCHOJBb30BaHUS B MPO(EecCHOHANBHBIX O00pa30BaTENbHBIX OpPraHHU3aIMsIX,
peau3yronmx 00pa3oBaTeNbHyI0 MNPOrpaMMy CpeAHEro oOIiero oOpa3oBaHMs B Ipenaenax
ocBoenust OITOII CITO Ha 6a3e ocHOBHOTO 00111ero 0O0pa3oBaHMs.

bubnuoreunsiit  GoHA MOXKET OBITH JOMOJHEH SHIUKIONEAUSIMH, CIPABOUYHHUKAMU,
Hay4HOU, HAY4YHO-IIONYJISAPHOMN U APYroil JIMTEpaTypoH 10 MaTeMaTHKE.

B mpomecce ocBoeHus mporpaMMbl y4eOHOW AMCHUIUIMHBI «MaTeMaTHKa» CTYACHTHI
JOJKHBI TOJYYUTh BO3MOXKHOCTH JIOCTyMa K DIEKTPOHHBIM Yy4YeOHBIM MarepHaiaM [0
MaTeMaTHKe, UMEIOIUMCS B CBOOOJHOM JocTyne B ceTh HTepHEeT (3MEeKTPOHHBIM KHHTaM,
MpaKTUKyMaM, TecTam, Matepuanam EI'D u ap.

Peanuzamust mporpaMMbl y4eOHON JUCHMIIIMHBI TPEANOJaraeT Haludue YyueOHOTOo
kaOuHeTa MaTtemaTwku (YdueOHas ayauTopus Ui TPOBEICHHUS 3aHITUNA BCEX BHJIOB,
MPEeIyCMOTPEHHBIX ~ 00pa3oBaTeNbHOM  MpOrpaMMoil, B TOM 4YHCJIE€ TPYNONOBBIX U
WHIUBUAYAIbHBIX KOHCYJIBTAIMH, TEKYIIET0 KOHTPOJS U MPOMEKYTOUHOM aTTectanun) — 401.

IlepeyeHb OCHOBHOT'O 00OPYAOBaHUS:



PaGouee mecto npernogaBarens;

KoMImekT uepTe:kHOT0 000pyI0BaHUS U MPUCTIOCOOICHUN;

Ha6op npo3padHbIX TEOMETPUUYECKUX TEN C CEUCHUSMH,

DKpaHHO-3BYKOBBIE TTOCOOWS;

Harnsmasie mocoOus (KOMIUIEKTBI y4eOHBIX TaOMHII, MIIAKATOB, TOPTPETOB BHIIAIOIIUXCS
YYEHBIX-MAaTEMATHKOB | JIp.);

Jlocka kmaccHasi- 1 mrT.

Cron yyeHu4ecKkui 2-X MeCTHbIN — 15 mit

Ckambs 2-X mecTHas — 15 mT

Jlocka MarHUTHO-MapkepHas — 1 mr

Cryn —2 wmr

Cron nuceMeHHbIN — 1 T

Kop3una ans 6ymar — 1 it

Cron KoMIblOTEpHBIN — 1 1T

Tymb6a — 2 wt

VY4eOHO-HarIsAHbIEC TTOCOOUS

7. PEKOMEHIAYEMAS JIMTEPATYPA
OcHoBHas1 JuTEparypa

1. Amumos 1. A. u op. Matematnka: anreOpa v Hadaja MaTeMaTHIECKOT0 aHAIN3a, TeOMETpus. Anredpa
M Hadaja MaTeMaTHYecKoro aHanmm3a (0a3oBbI W yrimyoOneHHBIM ypoBHH).10—11 kmacce. — M.,
IIpocBemenne 2018. 50 sk3.

2. Aranacsa JI. C., ByryzoB B. ®., Kagomnee C. Bb. u gp. Marematuka: anrebpa u
HavajaMaTeMaTHIeCKOro ananusa. ['eomerpus. I'eomerpus (6a30BbIi U yriryoseHHBIH ypoBHH). 10—11
kiaccel. — M., IIpocsemenne 2019. 86 k3.

3. Komsrun IO.M., TxaueBa M.B,DemepoBa H.E. u nmp. MaremaTuka: anreOpa M Hadyajia Mare-
MaTHYeCKOro aHaim3a. AnreOpa W Hayala MaTeMaTHYecKoro aHamm3a (0a30BbIA W yriayOJIeHHBIA
ypoBHH). 10 kmacc— M., [Ipocemenue 2019. 44 5k3.

4, Komsrua FO.M., Txauea M.B.,®enepoa H.E. m nmp. Maremarmka: anrebpa W Hadajga Mare-
MaTHYeCcKOro aHaim3a. AnreOpa W Hayajla MaTeMaTHYecKoro aHann3a (0a30BBIA W yriTyOJeHHBIN
ypoBHH). 11 kmacc — M., [Ipocemenne 2019. 44 k3.

I[OHOJIHI/ITGJILHI)IG HCTOYHHUKH

O6  oOpazoBanuu B Poccuiickoit ®enepauuu: denep. 3akon ot 29.12. 2012
Neo 273-03 (B pen. @enepanbubix 3akoHOB OT 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-D3,
ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
No 11-®3, o1 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot
04.06.2014 Ne 148-@3, ¢ uzm., BHeceHHbIMU DenepanbHbiM 3ak0HOM 0T 04.06.2014 Ne 145-03,
B pea. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

ITpuka3 MunucrepctBa obpasoBanuss u Hayku P® ot 31 nmexabps 2015 r. N 1578 "O
BHECEHMU M3MEHEHMH B (e/iepaibHbIi TOCYAapCTBEHHBIN 00pa3oBaTeIbHbIM CTaHIAPT CPEAHEro
oOmiero o0pa3zoBaHMs, YTBEPXAEHHBIH TNpuKazoM MuHHCcTepcTBa 00pa3oBaHUS W HAyKH
Poccuiickoit @enepanuu ot 17 mas 2012 r. N413"

ITucemo J[lemaprameHTa roCyZapCTBEHHOH MOJUTUKUA B cdepe MOATOTOBKM paboumx
kagpoB u JIIIO MunucrepctBa oOpazoBanuss u Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeHaMM MO OpraHu3alluk IOJYYEHUs CpeAHero olIiiero oOpa3oBaHMs B Tpeaenax
OCBOEHMS 00pa3oBaTeIbHBIX MPOrPaMM CpPEIHEro npodeccrHoHalbHOr0 00pa3oBaHMsA Ha 0asze



OCHOBHOTO 00IIero o0Opa3oBaHHs C ydeToM TpeOoBaHMi (enepalbHbIX TOCYAapPCTBEHHBIX
00pa30BaTe/IbHBIX CTAHAAPTOB M MOJydaeMOW NPOPECcCCHH WM CICHUAIBHOCTH CPEIHEro
npodeccnoHALHOTO 00Pa30BAHHUS.

[IpumepHass ocHOBHasi 0OpaszoBaTelbHAs MPOTpaMMa CPEIHEro 00Iero oOpazoBaHUS,
onoOpeHHast pernieHueM (enepaabHOro y4eO0HO-METOUYEeCKOr0 OOBEAMHEHHUS 10 OO0IIeMy
oOpa3zoBanuto (mpotokos ot 28 utons 2016 . Ne 2/16-3).

bawmarose M.U., [[vicanos I1I.M. Metoaudeckoe mocodue s noarotoBku Kk EI'D. —M.,

2017
HNHTepHeT-pecypcesl
1. http://fcior.edu.ru/ (MuapopmMaliioHHbIe, TPEHUPOBOYHBIE U KOHTPOJIHHBIC MAaTEPHAIIBI).
2. http://school-collection.edu.ru/ (Eaunas xomnekumu 1HGPOBBIX  00pa30BaTEIbHBIX
pecypcoB). YueOHOe U3/1aHne
3. Exponenta.ru  http;//www.exponenta.ru  Kommanus ~ Softlint.  O6pa3oBaresbHbIit

MaTeMaTH4ecKuil cait. Marepuaibl s CTYJAEHTOB: 3aJlayd C DPEIIEHUSIMH, CIPABOYHHK IIO
MaTeMaTHKe, 3JIEKTPOHHbIE KOHCYIIbTAIIH.

I'azera «Marematrka» M3mgarensckoro goma «IlepBoe centssops» http://mat.1septemr.ru
MaremaTrka B OTKPBITOM KoJuteke https://mathematics.ru/

Math.ru. Maremaruka u obpasosanwue. https://math.ru/

Allmath:ru — Bca Matemaruka B ogaoM Mecte http://www.allmath.ru/

EgWorld: Mup matematiueckux ypaBHenuit hitp://eqworld.ipmnet.ru/

9. Best  omemenTapHas — MaTeMaTHKa:  CpPeNHssE MaTeMaTHYecKas  HMHTEPHET-IIKOJIA.
http://www.bym math.net

10.  T'eomerpuueckwuii mopran http://www.neive.by.ru

11.  Tpadukm pynkuumii. http://graphfunk.narod.ru

12. Jlugakthyeckwe Marepuansl 1mo  uHboOpMathke W Maremaruke.  http://comp-
science.narod.ru

13.  JluckperHas MaTeMaTHKa: AJITCOPUTMBI (mpoexT ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

14. EI'D mo maTemaruke: MOATOTOBKA K TecTHpoBaHuio http://www.yztest.ru

15. 3aauyHuK I TOATOTOBKHM K OJIMMIIMAZAM 10 Marematuke hitp://tasks.ceemat.ru

16. 3anumarejpHas MaTeMaTHKa — IIKOJbHUKAM (OJMMITHAIbI, HIPBI, KOHKYPCHI IIO
maTtemaruke) http://www.maht-on-line.com

17.  HurepHer — mpoekT «3amaun» http://www.prodlems.ru

18. Maremaruueckue 3Troasl hitp://www.etudes.ru

N OA

19. Maremaruka on-line cIipaBOYHasg nHpopManus B IMOMOIIb CTYAEHTY
http://www.manhtm.hl.ru
20. Marematika B TOMOIIb HIKOJbHUKY H CTYAEHTY (TecThl mo Maremaruke online)

http://www.mathtest.ru
21. MaremaTtuka Juis OCTyNaronux B By3bl http://www.matematika.agava.ru
22.  Maremaruka u nporpammupoBanue http://www.mathhrog.narod.ru

23. MareMaTHUeCKHE OTUMIINANGI U OJIAMITHAAHEIE 3aaa4n http://www.zaba.ru
24.  Caiit onemenrapHoil matematuku Imutpus [N'ymuna http://www.mathnet.spb.ru
25. Typuaup roposoB — MexayHapoaHas MaTeMaTHYecKas OJUMITAAAA JIJIsl NIKOJbHUKOB

http://www.turgor.ru
26. PEIITY EI'D - http://reshuege.ru/
27. OTkpeiThii Oank 3ananuit ®UIIN - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

3JZ€Kmp0HHO'CI’lpCZ8011Hbl€ cucmemsl.
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1. DaekTpoHHO-0MOJIHOTEYHAS CHCTeMa «YHHBepcUTeTCKasi 0ub/MoTeKka oHJaiiH» — 6aza
JAHHBIX Y4eOHOH, yd4eOHO-METOIMYECKON M HAayYHOW JUTEPAaTyphl IO OCHOBHBIM HM3Yy4aeMbIM
aucnuIuirHam - http://www.biblioclub.ru

2. DJeKTPOHHO-0MOMoTeuyHasi cucrema «kOpaim»: kotekuus «JlereHaapHble KHUTH» U
kosutekuuss CIIO — snekTpoHHBIE BepcUU y4eOHOW M y4eOHO-METOIMYECKOW JUTEpaTypsl -
www.biblio-online.ru

3. Hayunas sjexTponHasi 6uéamnorexka eLIBRARY.RU — snekTpoHHBIE BEPCUU POCCHICKIX
HAYYHO-TEeXHUYECKUX XKypHaoB - http://elibrary.ru

4. Polpred.com O630p CMM — »>reKTPOHHBIM apxWB NyOIUKaUii WH(POPMAreHTCTB
(koIeKIUM: BHEIIHSS TOProis, nonuTtrka B PO u 3a pybexom; oOpa3oBanue, Hayka B PO u
3a pyoexom) - http://polpred.com

5. 'ocynapcrBennasi uHpopmanuonnass cucremMa «HaumoHaibHasi  3jIeKTPpOHHAs
OuOamoreka» — (QOHJ DJIEKTPOHHBIX BEPCUN MEYATHBIX H3/IaHUM, 3JEKTPOHHBIX PECYpPCOB,
MYJIbTUMEIUMHBIX U31aHUM U JIp. - https://H30.pd

6. DaexktponHasi Oubauorexka TI'Y — 0a3a maHHBIX HAYYHBIX TPYIOB IIperoiaBaTemei-
https://elibrary.tsutmb.ru
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