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1. MACIHIOPT PABOYEM MPOT'PAMMBI YUEBHOM JIUCITATIJIMHBI

1.1. O6aacTh NnpUMeHeHHUs MPOrPaMMbI

Pabouas nporpamma yueOHOM AMCHMIUIMHBI «MaTtemaTuka» pa3zpadboTaHa IS
cTyaeHToB crnenuaibHocTh 38.02.01 OkoHoMuka u Oyxraiarepckuil ywer (1o
OTpaciiiM) Ha OCHOBE NPUMEPHOM MpOrpamMmbl 0011e00pa3oBaTeIbHON y4eOHOM
TUCHUIUIMHBL  «MartemaTuka: aiareOpa M Hadajlla MaTEMaTUYECKOTO AaHAIN3a;
reoMeTpusi» A8 HpodecCHOHANBbHBIX  O0pa30BaTElIbHBIX  OpPraHMU3allHi,
pekoMeHA0BaHHON DefepalibHbIM TOCYAAPCTBEHHBIM ABTOHOMHBIM YUPEKICHUEM
«DenepanbHbli UHCTUTYT pa3Butus odpazoBanus» (OI'AY «DUPO») B kadecTBe
OPUMEPHOM  TPOrpaMMmbl Ui peald3alldd  OCHOBHOM  mpodeccroHanbHOU
oOpazoBarensHOil mporpammbl CIIO Ha 6a3ze ocHOBHOTO 00IEero oOpa3oBaHUsI C
MoJIy4YeHHeM cpeaHero oomero odpasoanus. IIpotokon Ne 3 ot 21 urons 2015 .
Peructpaunonnsiii Homep peuenszun 377 ot 23 urtonsg 2015 r. ®I'AY «DUPO» ¢
yuetoM [IpumepHOl OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CPEIHETO OOIIETo
oOpa3zoBaHus, O0JI00peHHON perieHueM ¢eaepaIbHOro  Yu4eOHO-METOIUYECKOTO
oObeauHeHus 1o 001eMy 00pazoBaHuio (MpoTokoi oT 28 utoHs 2016 r. Ne2/16-3).

1.2. MecTo yueOHO# JUCHUILIMHBI B CTPYKTYpe NPOrpaMMbl IOATOTOBKH
CIECHMATHCTOB CPeHero 3BeHa:

VyeOHas JTUCIUITINHA «MaTteMaTnka M3y4daercs B IUKJIe
00111e00pa30BaTENIbHBIX JTUCIUIUINH, (POPMUPYEMBIX U3 00S3aTEIBHBIX MPEAMETHBIX
obnacteit ®I'OC cpennero obuiero obOpazoBanus, s crenuanbHocTH 38.02.01
DKoHOMHUKA U Oyxraitepckuit yuer (mo orpacisM). M3ydenue nuctumauasl [1/1.01
MaremaTuka HEOOXOIUMO [JIsi OCBOCHMS mochenytomeid auciumauael EH.01
MaremaTtuka.

1.3. esn 1 3a1a4u y4eOHOI JTMCHUIIMHBI — TPEOOBAHUS K Pe3yJIbTATaM 0CBOCHHS
AUCHHUILINHBI:

Heap aucuumiauHbl: GOpMHUpPOBAHHE MPEICTABICHUM O MaTeMaTHKE Kak
YHHUBEPCAJIBHOM S3BbIKE HAyKH, CPEICTBE MOJICIMPOBAHMS SIBJICHUN U MPOLECCOB, 00
U7CSIX U METOJaX MaTeMaTHKH.

3axaum IMCIHUIIINHDI:

— OBJIAJICHUE MAaTEMaTHUYECKUMH 3HAHUSMHU U YMEHHSIMH, HEOOXOANMBIMHU B
MOBCEIHEBHOM JKMU3HM, I U3YUCHHSI CMEKHBIX €CTECTBEHHOHAYYHBIX TUCIIUIUIMH Ha
0a30BOM ypOBHE M JUCHUUIUIMH MNPO(PECCHOHAIBHOTO IMKIA; S TOJyYeHUs
oOpa3oBaHusi B 0O0jacTsX, He TpeOymoImMX YIIIyOJEHHOW MaTeMaTHYeCKOn
MOJITOTOBKY;

— pa3BUTHE JIOTHYECKOTO MBIIIICHHUS, MPOCTPAHCTBEHHOTO BOOOpAKCHMS,
AITOPUTMHUYECKON KYJIBTYPHI, KDUTHYHOCTH MBIIINIEHUSI HA yPOBHE, HEOOXOAMMOM
JU1s1 Oy nytieit mpodeCCUOHAIBHON JIeATeIbHOCTH;
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— BOCIUTAHHE CPEICTBAMU MATEMAaTHKH KYJIbTYpbl JTUYHOCTH, MOHUMAHMS
3HAaYUMOCTH MaTeMaTHKU JJs HAayYHO-TEXHHYECKOTO TMpOorpecca, OTHOIICHUS K
MaTeMaTHKe, KaK K YacTh OOIIEYENIOBEYECKOM KyJNbTypbl 4epe3 3HAaKOMCTBO C
HMCTOPUEN MAaTEMAaTHKU;

— paclIMpeHHe U CHUCTeMaTu3alus OOLMX CBEICHUM O (YHKIMIX, U3y4YEeHUE
HOBBIX KJIACCOB 3JIEMEHTApHBIX (DYHKIUH;

— pacuiMpeHue U COBEpPUICHCTBOBAHME MaTEMaTHYECKOro  arapara,
c(OpPMUPOBAHHOTO B OCHOBHOM IIKOJIE;

— O3HAaKOMJIGHHE C OJJeMEeHTaMd JUPPEpeHINaTIbHOTO HUCUUCICHHUS Kak
anmapaToM MCCcieIoBaHus (PYHKIIUM, peleHus IPUKIAIHbIX 3a/1a4;

— U3y4YEHHE CBOWCTB IMPOCTPAHCTBEHHBIX Te€J, (OPMUPOBAHUE YMEHUS
IPUMEHATH 3TH CBOWMCTBA AJIs PELLICHUS PAKTUUECKUX 3a/1a4;

— pacuMpeHue W yriiyOJieHHue MPEACTaBICHUN O MaTeMaTHKEe KaK AJIEMEHTE
YeJI0BEYECKON KyIbTYpPBl, O IPUMEHEHUH €€ B IPAKTUKE;

— COBEpIICHCTBOBAHWE WHTEJUICKTYalIbHBIX W PEUYEBBIX YMEHHHA IyTeM
Pa3BUTHS JTOTHUECKOTO MBIIUICHHUS, 000TaIlIeHHEe MaTeMaTHIECKOTO S3bIKA.

1.4 IlepedyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHS MO IUCIHHUIINHE (MepeYeHb
(popMupyeMbIX KOMIIETEHIIH)

OcBoeHme coqiepKaHusl y4eOHOM TUCITUIUTMHBI « MaTeMaTrnka» 00ecIeunBaeT
JTOCTHXKEHHE 00YUYarOIUMUCS CIEAYIOIIUX Pe3yabmamos.

JIUYHOCMHDBIX .

— c(hopMUPOBaHHOCTh TPEACTABICHHH O MaTeMAaTHKE KaK YHHBEPCATbHOM
SI3BIKE

— HayKH, CPEJCTBE MOJICIMPOBAHUS SIBJICHUH U MPOIIECCOB, UACIX H METOIaX
MaTEeMaTUKH;

— TIOHUMaHWE 3HAYUMOCTH MAaTEMaTUKH JUISI  HAyYHO-TEXHUYECKOTO
nporpecca, CcGOPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe Kak K 4YacTu
00IIIeYeIOBeYECKON KYIbTYpPhI Uepe3 3HAKOMCTBO C UCTOPHUEH Pa3BUTHSI MaTEMAaTHKH,
DBOJTIOIIMEN MAaTEMATUYECKUX UIEH,

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
QITOPUTMHUYECKOW KYJIBTYPhI, KPUTUYHOCTH MBIILJIEHUS HA YPOBHE, HEOOXOJIUMOM
Ut Oyaymieit mpoeCCHOHANIBHON JACSITEIbHOCTH, JIJIS POJIODKEHHST 00pa30BaHus U
caM0o00Opa30BaHMUs;

— OBJAJCHHEC MaTEeMaTWYCCKUMH 3HAHWSIMH U YMCHHSIMH, HCOOXOJIMMBIMHA B
MTOBCEHEBHOM KU3HHU, JIII OCBOCHHS CMEXHBIX €CTECTBCHHO-HAYYHBIX JUCITUIUIHH H
JTUCITUTIINH MPOQPECCUOHAIBHOTO ITUKJIIA, JIJIS MOJyYeHUs 00pa30BaHMsI B 00J1aCTsX, HE
TpeOYIOMUX yriayOJeHHOW MaTeMaTHIYEeCKOU MOTOTOBKH;

— TOTOBHOCTh M  CIOCOOHOCTH K  OOpa3oBaHWIO, B TOM  YHCIE
caM000pa30BaHNI0, HA TPOTSHKEHWW BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K
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HENPEpPhIBHOMY O00Opa30BaHUIO KaK YCJIOBHIO YCHEIIHONW NPOPECCHOHANbHON H
OOIIIECTBEHHOM JICITCIILHOCTH,

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOH H
OTBETCTBEHHOMU JI€ATEIbHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHON paboOTe, COTPYTHUUECTBY CO CBEPCTHUKAMU B
00pa30BaTeNbHOM, 0OIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATENbCKOM, MPOEKTHON
U IPYTUX BUJAX JIEATEIbHOCTH;

— OTHOIICHHE K TPOPECCHOHATBPHOM JEATENIbHOCTH KaK BO3MOXKHOCTHU
y4acTHs B pELICHUH JINYHBIX, OOIIECTBEHHBIX, roCyJJapCTBEHHBIX,
OOIIeHAIIMOHAJIBHBIX TTPOOIIEM;

MemanpeOMemelx:

— yMEHHE CAaMOCTOSTEIBHO ONPEIENATh LIENU JESITEIBHOCTH U COCTaBIAThH
IUIaHBl  JCSTENBHOCTH; CaMOCTOATENIBHO  OCYLIECTBIISIT, KOHTPOJMPOBATh M
KOPPEKTUPOBATh JACATEIBHOCTD, HCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHl JIA
JOCTUKEHUS TIOCTABJICHHBIX LIEJeH M peanu3aliy IJIaHOB JIeATEIbHOCTH; BbIOUpATh
YCHEILIHbIE CTPATETHH B PA3JIUYHBIX CUTYaLUsAX;

— yMEHHUE MpPOJYyKTMBHO OOIIATbCd M B3aUMOJEHCTBOBATH B MPOLECCE
COBMECTHOM AESITENbHOCTH, YUUTHIBATh O3ULIUU IPYTUX YUYACTHUKOB AECSATEIBHOCTH,
adPekTUBHO pazpeniaTh KOHPIUKTHI;

— BJAJICHUE HaBbIKAMU I[103HABATEIBHOW, Y4E€OHO-HMCCIIEIOBATEIbCKON U
IPOEKTHON JEsTeNbHOCTH, HAaBBIKAMU pa3pelleHus MpoljeM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOHUCKY METOJOB PELICHHs MPAKTUYECKHUX 3a]ad,
IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHNUS;

— TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSATEIbHOW HWH(OpMAMOHHO-
MO3HABATEJILHON JEATEIbHOCTH, BKJIOUas YMEHHE OPHUEHTHUPOBATHCS B PA3IMUYHBIX
UCTOYHUKAX HWHPOpPMAIMM, KPUTUYECKH OICHMBATh H  HHTEPIPETUPOBATH
MH(}OPMAIHUIO, TOJIYYAEMYI0 U3 Pa3INYHbIX HCTOUYHUKOB;

— BIJIQJICHUE S3BIKOBBIMU CpPEJICTBAMM: YMEHHE SICHO, JIOTUYHO W TOYHO
U3JIaraTh CBOK TOUYKY 3PEHHs, UCIIOJIb30BATh aJ€KBAaTHBIC S3bIKOBBIE CPEACTBA;

— BJAJCHUWE HaBbIKAMM I[IO3HABATEIbHOM pedieKcuu Kak OCO3HaHUs
COBEPILIAEMBIX JEHCTBUN U MBICIUTENBHBIX IPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMH,
I'PaHULl CBOETO 3HAHUS M HE3HAHUS, HOBBIX MO3HABATEIbHBIX 33/1a4 U CPEJICTB JIJIS UX
JOCTHKEHUS,;

— UEJEYyCTPEMJIEHHOCTh B MOWCKaX WM TPUHATHU  PEIICHUH,
CO00pa3UTENbHOCTh U MHTYHIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHUM,
CIIOCOOHOCTh BOCIIPUHUMATH KPACOTY U TAPMOHUIO MUDPA;
npeoMemHubIX:

—  ¢(hOpMHUPOBAHHOCTh IPEJACTABICHUH O MaTeMaTHKE KaK YacTH MHPOBOM
KyJbTYpPhl 1 MECT€ MAaTEeMAaTHUKW B COBPEMEHHOM IUBUIIM3AIIUU, CITOCO0AX OIMHUCAHMUS
SIBJICHUU PEaIbHOTO MUpa Ha MAaTEMaTHYECKOM SI3BIKE;



— c(opMUPOBaHHOCTh TPEJICTABICHUA O MATEMAaTUYECKHX IMOHSATHUAX Kak
BAKHEUIIINX MATEMATUYECKUX MOJIEIISIX, MO3BOJISIONIAX OMUCHIBATh U U3Y4aTh PA3HbIC
MPOLECCHl U SIBJIEHUSA; IMOHMMAHHE BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MAaTEMATUYECKUX TEOPUH;

— BJIQJICHUE METOJAMU JI0KA3aTeJIbCTB U AITOPUTMOB PEUIECHUS, YMEHUE UX
MIPUMEHSITh, IPOBOJIUTH 10KA3aTEIIbHBIE PACCYKICHHUS B XOJI€ PEIICHUS 3a/aY;

— BIIQJICHUE CTAaHJAPTHBIMM [PHUEMAaMH PEIICHUS PALUOHAIBHBIX U
UppalMOHAIbHBIX, MOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU U
HEPABEHCTB, UX CUCTEM;

— HCHOJIb30BAHHE TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM, B TOM YHCIE IS
MOMCKA MYTH PELICHUS U WUIKOCTPALUU PEUIEHUSI YPABHEHUHN U HEPABEHCTB;

— c(hopMUPOBaHHOCTH  TPEACTABICHUH 00  OCHOBHBIX  IOHSTHSAX
MAaTeMaTHYECKOTO0 aHaJIu3a U HUX CBOMCTBAxX, BIIAJICHHE YMEHUEM XapaKTEPU30BATh
noBeJieHne (PYHKIMHU, UCTIOIb30BAHUE MOMYYCHHBIX 3HAHUH ISl OITMCAHUS U aHAli3a
pEAIBbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU IIOHATUSMH O IUIOCKUX U MPOCTPAHCTBEHHBIX
reoMeTpuYecKux GUrypax, uX OCHOBHBIX CBOMCTBAX;

— c(pOpMUPOBAHHOCTh YMEHHUSI pACIO3HABATh T€OMETpUuUeckue (Urypsl Ha
YepTEkKaX, MOJICIISIX U B PEATTBHOM MHUPE;

— TMPUMEHEHHE U3YyUYEHHBIX CBONCTB reoMeTpuueckux Quryp u Gopmyin s
peLIeHUsI TEOMETPUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJICPKAHUEM;

— c(opMUPOBAaHHOCTH MPEJCTABIECHUU O MpoOIeccax U SBICHUSAX, UMEIOIIUX
BEPOSITHOCTHBI XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJTbHOM MHUPE,
OCHOBHBIX MOHSTUAX JIEMEHTAPHON TEOPUU BEPOSITHOCTEM;

— YMEHHUHM HaxOJWTh U OIICHHWBATh BEPOSITHOCTU HACTYIUICHHUS COOBITUM B
MIPOCTEUIINX MPAKTUYECKUX CUTYaAlUsIX U OCHOBHBIE XAPAKTEPUCTUKU CIIyYaWHBIX
BEJINYUH,;

— BJIQJICHUE HABBIKAMH HCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM
MIpY PELICHUU 3a]a4.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM IUCHUTIIMHBI

2.1. O0beM y4eOHOM AMCUHMIIMHBI U BUABI Y4eOHO# padoThl

Buj yuedHoii paboTbl

Konuuecmeo uacos

MakcumaJjibHasi ydeOHasi Harpy3ka (Bcero)

254

Oobs3aTesibHAs ayJIuTOpHAasi yueOHast
Harpy3ka (Bcero)

242

B TOM YHCJIC:

3aHATHU JICKIIMOHHOI'O THUIIA

118

IPAKTUYICCKUC 3aHATH

124

CamocrosiTeibHast padora oOyuaromerocs
(Bcero)

B TOM YHCJIC:

BHanI[I/ITOpHaH CaMOCTOATCJIbHAA pa60Ta

Koncynpranuun

[TpoMexkyToUyHas arrecTauus

12

Ilpomesrcymounaa ammecmauusn 6 ghopme:

1 cemectp — nud.3auer
2 ceMecTp — PK3aMeH

. Bcero CemecTpsl

Bux yuebHOI paboThI 4ACOB 1 5
YueOHasi Harpy3ka (Bcero) 254 64 190
AyauTopHbIe 3aHATHSA (BCEro) 242 64 178
B ToM uncne:
3aHATHUS JIEKIIHOHHOIO THUIIA 118 32 86
MPaKTUYECKHUe 3aHATHS (TPAKTUKYMBbI) 124 32 92
n1a00paTOpHbBIC 3aHITHUS -
CamocTosiTesibHasi padora (Bcero) - - -
Koncynprannum - - -
[IpomeKyTOUYHasi aTTECTALUs 12 - 12
[TpomexxyTouHas arrectanus (dK3aMeH/3auet/iud.3aquer) mud.3auer | dK3aMeH
OO0m1ast TPy1I0EMKOCTh 254 64 258




2.2 CTpyKTYypa AUCHUIIHHBI:

KosinyecTBO ayIHTOPHBIX YaCOB Camocrosi-
TeJbHasl padoTa
o0yJaronerocsi
Teoperu-
HanmenoBanue paznenos IIpakTuyec- (uac.)
Bcero | 4eckoe
KHe 3aHSITHA (B T.4.
o0yyeHue
KOHCYJILTALMHU)
1 2 3 4 5
Brenenue 2 2 - -
Anrebpa 36 14 22 -
YpaBHEHHUs 1 HEPABEHCTBA 28 12 16 -
OCHOBBI TPUTOHOMETPUHU 32 16 16 -
@OyHKIUH, X CBOMCTBA U rpaduKu 18 8 10 -
Hauana maremaTu4eckoro aHaian3a 38 22 16 -
KomOunaropuka, cratuctuka u Tteopus | 24 12 12 -
BEPOATHOCTEMN
I'eomerpus 64 32 32 -
Bcero no nucuurinze 242 118 124 -




2.3. TemaTnuyecKkuii NJIaH U cojiepKaHUue YUeOHOH AUCHUTLTHHBI

HaumenoBanmue paszaesioB u | Coxep:kaHue y4eOHOT0 MaTepuaJia, JabopaTtopubie padoThl U NpaKTHYecKue 3aHsaTus, | O0bem Yposeitn
TeM caMoCTOsITeIbHasi padoTa o0y4yaroumuxcs 4acoB OCB(:[eHH
1 2 3 4
BBenenue Conep:xanue yueOHOro MaTepuaJia
Maremartuka B HayKe, TEXHHKE, SKOHOMHUKE, HH()OPMAITMOHHBIX TEXHOJIOTUSIX U 2 1
MPaKTUYECKOU JeATenbHOCTH. Llenu u 3a1aun nu3ydeHus MaTeMaTUKHU IPU OCBOCHUU
npodeccuii CITO u cnenmansroctei CI10
Pa3nen 1. Anreopa 36
Tema 1.1.PazButue nousitusi o | Cogep:kanue yuedOHOro marepuajia 5 1
qucie [lesible M pallOHAJIbHBIE YKCIIA. [[eHCTBUTEIBbHBIC YHCIIA.
Coaepixanue yueOHOro MaTepuasa 5 1
[Tpubn>keHHbIC BHIYMCIICHHUSL.
IIpakTHYecKHe 3aHATHSA:
Apudmernueckue AeMCTBH HAJl YUCIaAMH, HAX0XACHUE TPUOIMKEHHBIX 3HAYSHHH 2 2
BEJIMYMH U TOTPEIIHOCTEN BbIUMCIEHUH (a0CONIOTHON U OTHOCUTEIBHOM ), CPaBHEHUE
YHUCJIOBBIX BBIPAKEHUM
IIpakTHYecKkHe 3aHATHSA:
Apudmernueckue ASHCTBH HAJl YUCTIaAMU, HAaX0XICHUE TPUOIMKEHHBIX 3HAYSHHH
BEJIMYMH U TIOTPENTHOCTEH BBIUMCICHUI (a0COIOTHON M OTHOCHTENHHOM ), CpaBHEHUE 2 2
YUCJIOBBIX BBIPAKEHUM
Conep:kanue y4eOHOIro MaTepuaJia 5 1
KomrmekcHble uncia.
Tema 1.2. KopHu, cTeneHu u Coaeprxanue yueOHOro MaTepuasa
J0rapupMeI Kopnu u crenenu. Kopau HaTypanbHOM CTENIEHH U3 YHMCIIA U UX CBOMCTBA. 2 1
IIpakTuyeckue 3aHATHS: 2 2




Bpluucnenue M cpaBHeHHME KOpHEW. BhINoONHEHHME pacueToB ¢ paaukanamu. PemieHue
HMPPALMOHAIIBHBIX YPAaBHEHUM.

Conep:kanue y4eOHOIro MaTepuaJia
CreneHu ¢ palMOHAJIBHBIMH TOKa3aTesIMU, WX cBoiicTBa. CTeneHu ¢ AeHCTBUTEIbHBIMU
nokasareasiMu. CBOMCTBA CTEMEHH C ACHCTBUTEIbHBIM MTOKa3aTeIeM

IIpakTH4yecKkue 3aHATHS:
CpaBuenue creneneil. [I[peobpa3oBanHue BbIpaKEHUM, COACPIKAIINX CTEIICHU

IIpakTH4yecKkue 3aHATHS:
Pewrenue nokaszaTenbHbIX ypaBHEHH. Pelienre npukiaaHbix 3aaa4

Coaep:xanue yueOHOro MaTepuaJia

Jlorapudwm. Jlorapudm grcna. OCHOBHOE JToTapru(PMHUIECKOE TOKIAESCTBO. J[eCATUIHBIE 1
HaTypanbHble orapudm. [IpaBuna neiictBuii ¢ morapudmamu. [lepexon k HOBOMyY
OCHOBAHHIO

IIpakTHYecKHe 3aHATHSA:
Haxoxnenue 3HaueHuil norapudma 1o npou3BoJIbHOMY OCHOBaHUIO. [lepexo oT ogHOro
OCHOBAHMS K IPYTOMY.

I[IpakTnyeckue 3aHATHA:
Brluucnenue u cpaBHeHHe Jorapugma

IIpakTnyeckue 3aHATHA:
JlorapugmupoBaHue 1 NOTEHIIMPOBAHUE BBIPAKESHUH.
Pemenne norapuMuueckux ypaBHEHUI

IIpakTHYecKkHe 3aHATHSA:
Pemenue norapugmMuueckux ypaBHEeHUI

Coaep:xanue yueOHOro MaTepuaJia

[IpeoOpa3zoBanue anredpandeckux BoipaxkeHuil. [I[peodpa3oBanue paloHaIbHbIX,
UppaIlMOHATFHBIX CTETICHHBIX, TOKA3aTEeNbHBIX U JIOTAPU(DMUYECKUX BBIPAKEHUI

IIpakTHYeckHe 3aHATHSA:
[TpubnnKeHHbIe BBIUMCIEHUS U PELICHUs IPUKIIAIHBIX 3a/1a4

KonTtpouabsnasi padora Ne 1: «KopHu, cTeneHu u Jiorapugmsn»

Pa3nes 2. YpaBHeHUsI 1 HEPABEHCTBA

28
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Tema 2.1. YpaBHeHus u
CHCTEMBbl ypaBHEHUI

Conep:xanue yueOHOro MaTepuaJia

ypaBHeHI/ISI N CUCTCMBI ypaBHCHI/IfI. PaLII/IOHaJILHBIe, HppanuOHAJIbHBIC, ITOKA3aTCIIbHBIC U
TPUT'OHOMETPHUYCCKUEC YPAaBHCHUSA U CHCTCMBI.

Conep:xanue yueOHOro MaTepuaJia
VYpaBHEeHHSI U CUCTEMBI ypaBHEHUH. ParirionanbHble, UppallMOHAIbHEIE, T0Ka3aTeIbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHHUS U CUCTEMBI.

Coaep:xanue yueOHOro MaTepuaJia
OcHoBHbIE PUEMBI UX pelIeHHs (Pa3I0kKEeHHEe Ha MHOKUTEIH, BBE/ICHUE HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKA, rpaHuecKuii METO)

Conep:xanue yueOHOro MaTepuaJia

OCHOBHEBIE IMPUCMBbI UX PCHICHUS (pa3J'IO)KeHI/Ie Ha MHOXXUTCJIN, BBEACHNEC HOBBIX
HEW3BECTHBIX, MOJCTAaHOBKA, TpapuecKuii MeTo/). PABHOCHMIIBHOCTD ypaBHEHHUH,
HEPaBEHCTB, CUCTEM

IIpakTHYecKkHe 3aHATHSA:
Kopnu ypaBHenuii. PaBHocmiibHOCTh ypaBHeHMH. [IpeoOpa3oBanre ypaBHEHUH

IIpakTHYecKkHe 3aHATHSA:
OcHOBHBbIE IPUEMBI PEIICHUs YPaBHEHUN

IIpakTHYecKHe 3aHATHSA:
Pemenne cucreM ypaBHeHUN

IIpakTHYecKkHe 3aHATHSA:
Pemrenne cucreM ypaBHeHUN

Tema 2.2. HepaBeHcTBa

Conep:kanue y4eOHOIro MaTepuaJia

PaL[I/IOHaJIBHBIC, HppaluOHAJILHBIC, IMTOKA3aTCIIbHBIC U TPUTOHOMETPHUYCCKUC HCPABCHCTBA.
OcHOBHbBIC MMPUCMBbI UX PCHICHUS

Conep:xanue yueOHOro MaTepuaJia
PanmonansHblie, HppanroHaIbHBIE, TTOKa3aTelbHbIE U TPUTOHOMETPHUYECKHE HEpPaBEHCTBA.
OCHOBHBIE IPUEMBI UX PELICHUS

IIpakTuyeckue 3aHATHS:
Hcnonb3oBanue CBOMCTB U rpauKoB (DYHKIMIA IS pelIeHus] ypaBHEHUH 1 HEPABEHCTB
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IIpakTHYeckune 3aHATHSA:
Hcnonb3oBanue cBOMCTB U rpadukoB PYHKIMIA Ui pellicHUs] ypaBHEHUH 1 HEPABEHCTB

KonTtpoJsbHasi padora Ne 2: «YpaBHeHHUs] H HEPaBEHCTBa»

IIpakTuyeckue 3aHATHS:

[IpuMeHeHne MaTeMaTUuEeCKUX METOJIOB JIJIsl PEIICHUS COJIePKATEeIIbHBIX 3a1a4 U3
pa3nMYHbBIX 00JacTei HayKu U MpakTUKu. MHTepripeTanus pe3ynbrara, y4eT peabHbIX
OTpaHUYCHUH

Pa3znea 3. OcHOBBI
TPUTOHOMETPHU

32

Tema 3.1. OcHOBHEBIE TOHATHA

Coaep:xanue yueOHOro MaTepuaJia

Panuannas mepa yriia. BpamarensHoe napuxenue. CuHycC, KOCUHYC, TAHT€HC U KOTAHT'€HC
qucia

HpaRanecmle 3aHATHUSA:
Panuannbiii MeTO HU3MCPCHUA YTIIIOB BpallICHUA U CBA3b C rpaHYCHOﬁ Mepoﬁ

Tema 3.2 OcHOBHBIE
TPUTOHOMETPHUECKHE
TOXKIIECTBA

Conep:xanue y4yeOHOro MaTepuaia
PopMyIIbl IPUBEACHUS

Conep:xanue y4yeOHOro MaTepuaia
®opMyisl cnoxkeHns. Popmyisl yaBoeHUs. @OpMyIIbl IOJIOBUHHOIO yIJIa

IIpakTnyeckue 3aHATHA:

OCHOBHbBIE TPUTOHOMETPUUECKUE TOXKJIECTBA, (POPMYJIBI CIIOKEHHMSI, YIBOCHN,
[IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUYECKUX (PYHKIIMNA B TPOU3BENIEHUE,
npeoOpa3oBaHue MPOU3BEICHHSI TPUTOHOMETPUYECKUX (YHKIUN B CYMMY

IIpakTHYeckHe 3aHATHSA:

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKJIECTBA, (POPMYJIBI CIIOKEHHUSI, yIBOCHNUS,
[IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUYECKUX (PYHKIIMNA B TPOU3BENICHUE,
npeoOpa3oBaHue MPOU3BEICHHSI TPUTOHOMETPUYECKUX (YHKIUN B CYMMY

Tema 3.3[IpeoOpazoBanus
MPOCTENILINX
TPUTOHOMETPUYECKHUX
BBIPAKECHUU

Conep:kanue y4eOHOIro MaTepuaJia

[IpeobpazoBaHre CyMMBbI TPUTOHOMETPUUYECKUX (PYHKIIMIA B TPOU3BEICHUE U MIPOU3BEICHIE
B CYMMY

Conep:xanue y4eOHOro MaTepuaJia
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BripakeHne TpUrOHOMETpHUECKUX (DYHKIIHIA Yepe3 TAHT'€HC TI0JOBUHHOTO apryMEHTa

IIpakTuyeckue 3aHATHS:
OcCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHHSI, yIBOCHNS,

IIpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKUX (PYHKLUI B IPOU3BECHNUE, 2
npeoOpa3oBaHue MPOU3BEICHHS TPUTOHOMETPUYECKUX (DYHKIUN B CYMMY
IIpakTH4yecKkue 3aHATHS:
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, POPMYJIbI CIOKEHUS, YABOCHHUS, 9
IIpeoOpa3oBanusi CyMMBbI TPUTOHOMETPUYECKUX (PYHKLUI B IPOU3BECHNUE,
1Ipeo0pa3oBaHKe IPOU3BEIEHUS TPUTOHOMETPUYECKUX (PYHKIIMN B CYMMY
Tema 3.4. Coaep:xanue yueOHOro MaTepuaJia 5
Tpuronomerpuieckue OOpaTHble TPUrOHOMETpUYECKUE QYHKIMU. APKCUHYC, aPKKOCHUHYC, apKTAHI€HC
YpaBHCHUA K HEPABCHCTBA IIpakTuyeckue 3aHATHS: 5
OOpaTHble TPUrOHOMETpUUYECKHE PYHKIMHU: ADKCUHYC, apKKOCHHYC, apKTaHI€HC
Coaepixanue y4eOHOro MaTepuasa 5
[Ipocreiime TPUroHOMETPUUECKHUE YPABHEHUS
Coaepixanue yueOHOro MaTepuasa 5
[Ipocreiimme TPUroHOMETPUYECKHNE HEPABEHCTBA
IIpakTnyeckue 3aHATHA: 5
[Ipocreiimme TPUroHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA
KontpoJsbHasi pa6ora Ne 3: «OCHOBBI TPUTOHOMETPHI» 2
Pa3nes 4. @yHKknuu, HX CBOHCTBA M rpaguKu 18
Tema 4.10ynkimu. CoiicTBa Conep:kanue y4eOHOIro MaTepuaJia
ynxumit. O6patHbie GyHKUMK | Oynkimm. O6NacTh ONpesieNieH s 1 MHOKECTBO 3HAUEHHIN; rpauk (YHKIHH, MOCTPOSHHE 2
rpaduKoB (PYHKIINH, 33 JaHHBIX Pa3JIMYHBIMU CIIOCOOAMU
IIpakTHYecKkHe 3aHATHSA:
[Ipumepsl 3aBUCUMOCTEN MEXTy IEPEMEHHBIMU B PEAJIbHBIX MPOLIECCAX U3 CMEKHBIX 2
muctuminH. Onpenenenue yHkuuid. [loctpoenne u urenue rpagpukoB GyHKIUI
Conep:xanue y4eOHOro MaTepuaJia
CaoiicTBa pyHKIIMU. MOHOTOHHOCTB, YETHOCTh, HEYETHOCTb, OTPaHUYEHHOCTD, 2

NepUOANYHOCTb. [IpoMexyTKH Bo3pacTaHus U yObIBaHUS, HAMOOJIbIIIEE U HAUMEHbBIIIEE
3HA4YeHUs1, TOUKH IKcTpeMyMa. ['paduueckas untepnperauus. [lpumepsl GyHKIIMOHATBHBIX
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3aBUCHMOCTEH B pEeabHBIX MPOIIECCaX U SBICHUSX. ApHUPMETHUECKHUE OTICPAIIUU HAl
dbyukmusamu. Crnoxxkaast GyHK1us (kommosuiws). [ToHsaTHe 0 HenpepbIBHOCTH QYHKIIUH

IIpakTHYecKkHe 3aHATHSA:
UccnenoBanue ¢pynxun. CBoicTBa IMHEHHOM, KBaPaTUIHOM, KYCOYHO-IMHEHHON U

npoOHo-nuHelHoN (GyHkuu. HenpepriBHBIC U Tepuoandeckue pyHkiuu. CBOMCTBA 1 2
rpaduku cuHyca, KOCUHYCa, TAHT€HCA U KOTaHTeHCa
Coaep:xanue yueOHOro MaTepuaJia
Oo6parnble pyHkuu. OO6sacTh onpeaesieHuss W 00JacTh 3HAYCHUH OOpaTHON (YHKIIMH. 2
I'padux oOpaTHOI QyHKIUH
IIpakTnyeckue 3aHATHA:
2
Oo6parnbie hyakmn U ux rpadgukn. OdpaTHbIe TPUTOHOMETpUYECKHE QYHKIUU
Tema 4.2.CreneHHsble, Coaep:xanue yueOHOro MaTepuaJia
[TOKa3aTCJIbHBIC, Onpenenenve ¢yHKOui, ux cBoiictBa u rpadpuku. IIpeoOpasoBanust rpadukos.
JOrapH(pMIICCKHE 1 [TapanneneHblli MEPEHOC, CHUMMETPUS OTHOCUTEIIBHO OCEW KOOpPAMHAT U CUMMETPHUS 2
TPUTOHOMETPUICCKNE OTHOCHTEJIBHO Hadaja KOOPAUHAT, CAMMETPHS OTHOCUTENIBHO NIPSIMOM Y = X, PACTSDKEHHE U
ynkuuu. ObpartHbie CKaTue BJOJIb OCEH KOOpIUHAT
TPUTOHOMETPHYECKUE QYHKIMHK | [[paKTHYECKHE 3AHATHS: 5
[Ipeobpa3oBanue rpaduka PyHKIMH.
KonTtpouabnas padora Ne 4: «DyHKIMH, HX CBOKHCTBA U rpapukm» 2
Paznen 5. Hauajia MaTeMaTH4yecKOro aHaJIu3a 38
Tema Coaeprxanue yueOHOro MaTepuasa
5.1.IlocenoBaTenbHOCTH. ITocnenoBarenbHocTd. CriocoOBI 3aJaHUsT M CBOMCTBA YHCIOBBIX IIOCJIEI0BATEIHLHOCTEMN. 4
Ilonamue o npedene nocnedosamenvrocmu .Cywecmeosanue npeoena MOHOMOHHOU
02PAHUYEHHOU NOCIe008aMmelbHOCU
Conep:kanue y4eOHOIro MaTepuaJa
CymmupoBaHue mocienoBaTeNbHOCTeH. beckoHeuHo — yObIBaromjass reoMeTpuuecKas 2
IIPOrpeccus U €€ cymma.
IIpakTHYecKkHe 3aHATHSA: 2
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Yucaopas oCICaA0BaTCIbHOCTD, CII0COOBI c¢ 3aJaHus, BbIYHUCIJIICHUA YJICHOB
II0CJICAOBATCIIbHOCTH. Hpeﬂen IIOCJICAOBATCIbHOCTHU

HpaKTI/I‘IeCKI/Ie 3aHATHSA:
Hpeﬂen IIOCJIC0OBATCIIBHOCTH. beckoneuno Y6BIBaI-OH_Ia$I reoMETprUICCKas IMporpeCcCcus

Tema 5.2.11pousBoiHas

Conep:kanue y4eOHOIro MaTepuaJia

[TpousBonnas. IloHsTHEe O TPOM3BOAHON (GYHKIWH, €€ TEOMETPUYECKUN U (U3NIECKUI
CMBICII. YpaBHEHUE KacaTelabHOM K rpaduky ¢yHkuuu. [Ipon3BoaHble CyMMBI, pa3HOCTH,
IPOU3BEIECHNUS, YacTHOTO. [Ipon3BOIHbIE OCHOBHBIX 3J1€MEHTAPHBIX (PYHKIIHM

IIpakTH4yecKkue 3aHATHS:
[TpaBwia u popmyiel muddepeHIpoBaHus, TA0IHUIIA TPOU3BOTHBIX JIEMEHTAPHBIX

byHKIUH

IIpakTuyeckue 3aHATHSA:
[IpousBogHasA: MEXaHMYECKUM W TEOMETPUYECKUM CMBICI IPOU3BOJHOM. YpPaBHEHHE

KacaTeJbHOH B 00IIeM BUJIE

Coaepixanue yueOHOro MaTepuasa
[TpuMeHeHue nepBoi MPOU3BOAHON K UCCIIEOBAHUIO (PYHKITUN U TOCTPOCHUIO TPaUKOB.

Conep:xanue y4yeOHOro MaTepuaia
[Ipown3BoiHbIe 00paTHON QYHKIIUU ¥ KOMITO3ULIUU (PYHKIUH

IIpakTHYeckHe 3aHATHSA:
HccnenoBanue GyHKIMH ¢ TOMOLIbIO MPOU3BOAHON. HaxoxxieHre Hanbospiero,
HAaMMEHBIIET0 3HAUEHHUs U SKCTPEMAJIbHBIX 3HAUCHUN QYHKIIUN

Coaep:xanue yueOHOro MaTepuaJia

[IpuMeps! HCTIOIB30BAHMS TPOU3BOIHOM JJI HAXO0KICHNS HAWTYYILIEr0 PEIICHUS B
MPUKJIAIHBIX 3a7a4ax. BTopas mpou3BoaHas, ee reOMeTPUIECKU U (PU3MUECKU CMBICTT.
HaxoxeHne CKopocTH i1 mpoliecca, 3aJaHHoro Gopmysnon u rpadukom

Tema 5.3.I1epBooGpazHas u
UHTETpal

Conep:xanue yueOHOro MaTepuaJia

[TepBooOpasznas u uHTerpan. llpuMeHeHue oNpenaeneHHOr0 WHTErpana JUisi HaXOXKICHHS
TJI0IIAIM KpUBOJMHEHHOM Tpanennn. @opmyna HeroTona—IJleiibaniia

IIpakTHYecKkHe 3aHATHSA:
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WuTterpan u nepBoodpaznas. Teopema Hetotona-Jleitonuna. [Ipumenenne unrerpana k
BBIUMCIICHUIO (PM3UYECKUX BEIMYUH U TUIOIIAACH

IIpakTuyeckue 3aHATHS:

WuTterpan u nepBoodpaznas. Teopema Hetorona-Jleitonuna. [Ipumenenne unrerpana k 2
BBIUMCIICHUIO (PM3UYECKUX BEIMYUH U TUIOIIAACH
Conep:xanue yueOHOro MaTepuaJia 5
[Ipumepsl npUMEHEHMsI MHTerpajia B pU3UKE U T€OMETPUU
KontpoJabHnas padora Ne 5: «Havana MmaTreMaTH4ecKOro aHaJaIu3a 2
Pa3znen 6. KomOnnaTopuka, CTATHCTHKA ¥ TE€OPHsl BEPOSITHOCTEl 24
Tema 6.125neMeHTHI Conep:xanue yueOHOro MaTepuaJia
KOMOMHATOPHKH OcHOBHBIE TOHATHST KOMOWMHATOPUKH. 3aJadyd Ha TOJCYET 4YHCIa pa3MEIICHU, 2
MIepPEeCTaHOBOK, COUETaHUMN
IIpakTnyeckue 3aHATHA:
Hctopusi pa3BuTHS KOMOWHATOPHKH, TEOPUU BEPOSTHOCTEH M CTATUCTHKU U UX POJb B 2
pa3nuuHbIX cepax 4eIoBeuecKoH ku3HeneaTeabHocTu. [IpaBruina KoMOMHATOPUKY
Coaepixanue yueOHOro MaTepuasa
Pemenue 3anay Ha nepeOop BapuaHTOB 2
IIpakTHYecKHe 3aHATHSA: 5
Pemenne koMOMHATOpHBIX 33/1a4. Pazmenienus, coueTanusi U IepecTaHOBKU
Conep:xanue yueOHOro MaTepuaJia
®opmyna bunoma HetotoHa. CBoiicTBa OMHOMUHAIBHBIX KO3 uineHTOB. TpeyroibHuk 2
[Tackasis
IIpakTHYecKkHe 3aHATHSA: 2
bunoma Hetotona. Tpeyronbpauk [lackans. [Tpukiansasie 3agaun
Tema 6.2. DneMeHTHI TEOpUU Coaeprxanue yueOHOro MaTepuasa
BEPOSTHOCTEH CoObITHe, BEpOSITHOCTb COOBITHS, CIIOKEHHE M YMHOXEHHE BeposiTHOCTeH. [lonamue o 2

He3a8UCUMOCIIU COOLIMULL
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IIpakTHYecKkHe 3aHATHSA:
Kitaccuueckoe ornpeneneHue BEposSsTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O CyMMeE
BEpPOSITHOCTEN. Brruncienue BeposiTHOCTEN

Conep:kanue y4eOHOIro MaTepuaJia

JluckperHas ciaydaliHas BEJIMYMHA, 3aKOH €€ pacCIpeIeiICHHUs.

HucnoBble XapaKTEpUCTUKU TUCKPETHOM CIIy4aiiHOM BenuuyuHbl. [IoHATHE O 3aKOHE
OOJIBIINX YHCEI

Tema 6.3. Di1eMeHTHI
MaTEMATUUYECKOM CTATHUCTUKA

Coaep:xanue yueOHOro MaTepuaJia

[IpencraBienue qaHHBIX (TAOIULIBI, TUArpaMMBbl, TpaduKH), TeHEpallbHAs COBOKYITHOCTD,
BBIOOpKA, cpeiHee apumeTnueckoe, Meauana. [lonsaTue o 3agayax MareMaTuyecKou
cTatucTuku. Penenue 3a1a4 ¢ IpMEHEHHEM BEPOSATHOCTHBIX METO/IOB

HpaRTn'{ecmle 3aHATHUSA:
HpI/IKJ'Ia,I[HbIe 3aJa4u. HpeHCTaBHeHI/Ie YHCJIOBBIX JaHHBIX

KonTtpoJubHasi padora Ne 6: «kKomOuHaTOpPHKA, CTATHCTHKA U TEOPUSI BEPOSTHOCTEI»

Paspnen 7. I'eomerpus

64

Tema 7.1Koopaunats! u
BEKTOPbI

Coaepixanue y4eOHOro MaTepuasa

[IpsimoyronbHas (IeKapToBa) cUCTeMa KOOpJAMHAT B npocTpaHcTBe. Dopmyra paccTosHUSA
MEXJ1y IByMsl TOUKaMU. YpaBHEHHUS cepbl, INIOCKOCTHH MPSIMOM

IIpakTHYecKHe 3aHATHSA:
JlekapToBa CHCTEMa KOOpJIMHAT B NPOCTPAHCTBE. YPaBHEHHUE OKPYNKHOCTH, CQepsl,

IUIOCKOCTH. PaccTosiHuIE MCXKIY TOYKaAaMH

Coaep:xanue yueOHOro MaTepuaJia

Bextopel. Moayns Bekrtopa. PaBeHCTBO BekTOpoB. CIll0)KEHHE BEKTOPOB. YMHOMKEHHUE
BEKTOpa Ha 4uciio. Pa3iioxkeHue BEeKTopa Mo HANPABIECHUAM. YTOJ MEXIY IBYMs BEKTOPAMHU

IIpakTHYecKkHe 3aHATHSA:
Bexkrtopsl. JleiicTBHS ¢ BEKTOpaMu.

Coaeprxanue yueOHOro MaTepuasa

[Tpoexkmus BekTopa Ha ock. KoopannaTsl BekTopa. CKaIsipHOE TPOU3BEACHUE BEKTOPOB.
Hcnonp30Banue KOOPIMHAT U BEKTOPOB IPH PEIICHUH MaTEMATHUECKUX M MPUKIAIHBIX
3ajau
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IIpakTHYeckune 3aHATHSA:
JlekapToBa cucTeMa KOOpJUHAT B IPOCTPAHCTBE.
JleficTBUS ¢ BEKTOpaMHU, 3aIaHHBIMU KoopAuHaTamMu. CKaJIipHOE MPOU3BEICHUE BEKTOPOB

I[IpakTHYeckune 3aHATHSA:
BexTopHoe ypaBHeHHE PAMOH U III0CKOCTU. Vcronbp30BaHNe BEKTOPOB MPU
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPUU

Tema 7.2.11psiMble U TIJIOCKOCTH
B IPOCTPAHCTBE

Coaep:xanue yueOHOro MaTepuaJia

B3anMHOe pacnosiokeHue IByX IPsIMBIX B ITpocTpaHcTBe. [lapamienbHOCTs IpsaMoOi 1
IJI0CKOCTH. [lapauiesIbHOCTh NIIIOCKOCTEN

HpaRTn'{ecmle 3aHATHUSA:
HpI/ISHaKI/I B3aMMHOI'0 PAacCIIOJOXKCHUA IIPAMBIX. Yron MCXKAY NPpsAMBIMU. Bzaumnuoe

PACIIOJIOKCHHUC IIPAMbBIX U IJIOCKOCTEH

Coaepxanue y4eOHOro MaTepuasa
[lepneHMKyIAPHOCTD NPSIMOUM U IJIOCKOCTH. [IepneHauKyisp U HaKJIOHHAsA. YTOJI MEXIY
MIPSIMOM M TUIOCKOCTBEO

HpaKaneCKne 3aHATHUA:
HepHeH,[[I/IKy.]IHp 1 HAaKJIOHHAS K IJIOCKOCTHU. YTO0J MCKOAY HpHMOﬁ " IIJIOCKOCTBIO. TeOpeMBI

0 B3aMMHOM PAacIOJI0XKEHUH MPSAMOM U INIOCKOCTH. Teopema o Tpex nepneHauKyspax

Coaepixanue yueOHOro MaTepuasa
JIByrpaHHbIN yTroJl. YTO0J MEXKY IMIIOCKOCTIMU. [IepreHauKyIIpHOCTh JBYX MIIOCKOCTEN

IIpakTHYecKkHe 3aHATHSA:
[Ipu3HaKy ¥ CBOMCTBA NMAapAJUIEIbHBIX U EPIEHIMKYIISIPHBIX IIOCKOCTEN

Conep:xanue yueOHOro MaTepuaJia

FGOMCTpI/I‘-ICCKI/IC Hp606pa30BaHI/IH MMPOCTPAHCTBA: HapaJ'IJ'ICJ'IBHHﬁ MepeHOC, CUMMCTPHUA
OTHOCHUTCIIBHO ITJIOCKOCTHU

IIpakTHYecKkHe 3aHATHSA:
Paccrostame oT TOUKH J10 IINIOCKOCTH, OT HpSIMOf/II J10 TINIOCKOCTH, paCCTOAHUEC MCKIY

IJIOCKOCTSIMU, MEKY CKPEIIMBAIOIIUMHUCS MIPSIMBIMU, MEXTy TPOU3BOJIbHBIMU (PUTYypaMu B
MIPOCTPAHCTBE
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Coaepsxanue yueOHOro MaTepuasa
[MapannensHoe mpoekTupoBanue. ILmomans oOpTOroHambHOW TpoeKiuu. M3o0pakeHue
MPOCTPAHCTBEHHBIX (PUTYD

IIpakTuyeckue 3aHATHS:
[TapannenpsHO€ NMPOEKTUPOBAHHWE M €ro CBOMCTBA. TeopemMa O IUIOWAAd OPTOrOHAIBHOMU

MPOEKIIUH MHOTOYTOJIbHUKA. B3anuMHOe pacmonokeHue npocTpaHCTBEHHBIX QUTYP

Tema 7.3. MHOrOrpaHHUKH

Conep:xanue yueOHOro MaTepuasa

Bepmunsbl, pebpa, rpaHu MHororpaHHuka. Pa3BepTka. MHOTOTpaHHBIC YIUIbI. BbIMTyKIbie
MHoOrorpanHuku. Teopema Ditepa

Coaep:xanue yueOHOro MaTepuaJia
[Tpusma. [Ipsimas u HakaonHas npusma. [IpaBunbnast npusma. [lapannenenunen. Kyo.

Coaep:xanue yueOHOro MaTepuaJia
[Mupamupa. [IpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpadap. Cummerpuu B KyOe, B
napajuiesenunese, B npusmMe u nupamuzae. CedeHus kyoa, Mpu3Mbl U TUPAMUIBI

HpaKaneCKne 3aHATHUA:
Paznuunbie BUABI MHOT'OT'PAaHHUKOB. Hx I/I306pa)KeHI/I$I.

HpaKaneCKne 3aHATHUA:
CeueHus u Pa3BECPTKU MHOT'OI'PAHHUKOB. Buasr CI/IMMeTpI/II\/'I B IIPOCTPAaHCTBC. CI/IMMeTpI/ISI
TCJI BpallICHUSA 1 MHOI'OI'PAHHHWKOB

Coaep:xanue yueOHOro MaTepuaJia

[IpencraBnenne o MpPaBUIIBHBIX MHOTOTpAaHHHMKaX (TeTpasip, KyO, OKTadJp, AOAEKa’ap U
ukocadap).[lnomaam mnoBepXHOCTH MHOTOTPAaHHUKOB

IIpakTHYecKkHe 3aHATHSA:
[monaap MOBEPXHOCTH

Tema 7.4.Tena 1 MOBEpXHOCTH
BpalIeHUs

Coaep:xanue yueOHOro MaTepuaJia

Hunuuap u konyc. YcedeHHbI KoHyc. OCHOBaHUE, BHICOTA, OOKOBAsI TOBEPXHOCTb,
oOpa3yromas, pa3Beprka. OceBble ceUeHUs M CEUSHUs, MAPAIIEIbHBIE OCHOBAHHIO

IIpakTuyeckue 3aHATHS:
CeueHus 1 pa3BepTKH MHOTOTPaHHHUKOB.
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Conep:xanue yueOHOro MaTepuaJia

[lap u cepa, ux ceuenus. KacarenpHas maockocTs K chepe 2
IIpakTuyeckue 3aHATHS:
CeueHus 1 pa3BepTKU MHOTOTPAHHUKOB. 2
Tema 7.5.13mepenus B Coaepsxanue yueOHOro MaTepuasa
reoOMETpUn O6bem u ero usmepenue. Murerpanphas Qopmyna oobema. dopmynbl oObema KkyOa, 2
MPSIMOYTOJIBHOTO Tapasielenurnena, npu3Mel, HuanHapa. GopMynnbl oObeMa TUpaMUIbl U
KoHyca. PopMyJibl IIJIOLIAAH TOBEPXHOCTEN IIMJIMH/PA U KOHYCa
Coaep:xanue yueOHOro MaTepuaJia
®opmynbsl oO0bema mmapa u 1wiomanu cdepbl. [lomobue Tten. OTHoOUIEHUS TUTOIIAEH 2
MMOBEPXHOCTEN U 00bEMOB MOJOOHBIX TEJ
I[IpakTHYeckune 3aHATHSA: 5
Brruncaenue mnolaneil 1 00EMOB
KonTtpoubnas pa6ora Ne 7: «I'eomerpusi» 2
Bcero 242
ITpomekyTOUHAS aTTEeCTALMS 12
Bcero nmo gpucuuninHe 254

Jnist XapaKTepUCTUKH YPOBHSI OCBOCHUS yUeOHOr0 MaTepualla UCIOoJIb3YIOTCs Clelyromue 0003HaueHus:

1. — o3HaKOMUTEINBHBIN (y3HABaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpoAyKTUBHBIN (BBIIOJIHEHUE IEATEIILHOCTH 110 00pa3ily, MHCTPYKLIUHU WU 110/T PYKOBOJICTBOM)

3. — IPOIYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIIHHOE BHITIOJTHEHUE ICATEIEHOCTH, PEelIeHHe TPOOJIEMHBIX 3a/1a4)
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2.4. Coaepxxanue pa3aeoB JUCHUILIMHBI

2.4.1. 3aHATHA JeKIHOHHOI0 THIIA

Ne
pa3
nien
a

HanmenoBanue
paznena

Coneprxanue pasnena

dopma
TEKYILEero
KOHTPOJIA

1

2

3

4

BBenenue

Matemartuka B HayKe, TEXHHUKE, SKOHOMUKE,
MHOOPMALIMOHHBIX ~ TEXHOJIOTUAX W TIPAKTHYECKOH
nesiteabHoCTH. Llenu u 3amaun u3yyeHus: MaTeMaTUKU MpU
ocBoernu npodeccurt CI10 u cnenmansuocteit CITO.

v

Anrebpa

Lenple n paunoHanbHble 4KCia. J(€eMCTBUTEIbHBIE YHCIIA.
[Tpubnmxennsie BeraucieHus. KomruiekcHeie uncia.

Kophu u crenenu. KopHu HatypallbHOM CTENEHU U3 YUCIA U
ux cBoricTBa. CTENeH! C pallMOHAIbHBIMU MTOKA3aTEIsIMU, UX
cBoiictBa. CTeneHu ¢ JEHUCTBUTENIbHBIMU I10KAa3aTEISIMU.
CBoiiCTBa CTENIEHU C ICUCTBUTEIHHBIM ITOKA3aTEIIEM.
Jlorapudwm. Jlorapudm uncia. OcHoBHOE JIorapupmMudeckoe
TOXECTBO. JlecATUuHbIE W HATypaJbHBIC JOTapU(PMBI.
[IpaBuna neiictBu ¢ jorapupmamu. Ilepexon Kk HOBOMY
OCHOBAHMIO. IIpeobpa3oBanue anreOpanyecKux
BBIPAKEHUH. [Ipeobpa3zoBanue palyOHAIbHBIX,
HppalUOHAIbHBIX CTEIECHHBIX, MOKa3aTeJIbHBIX u
JIOTapU(PMHUYECKUX BBIPAKCHUH.

YpaBHeHus u
HEPaBEHCTBA

VYpaBHeHUsT U cHCTeMbl YypaBHEHUH. PanumoHanbHbIe,
HppalrOHaNIbHbIE, T0KAa3aTeIbHbIE U TPUTOHOMETPUUYECKUE
YpPaBHEHHS U CHCTEMBl. PaBHOCWIBHOCTb YypaBHEHUH,
HepaBeHCTB, cucTeM. OCHOBHBIE MPUEMBbl HMX pEIlIEeHUs
(pa3ioxeHne  Ha  MHOXHTEIHM,  BBEJEHHE  HOBBIX
HEU3BECTHBIX, IOACTAHOBKA, TIpaUuecKuil  MeTon).
Hepasencrsa. PanmonaneHeie, UppaLOHAJIbHBIE,
MOKa3zarejabHble M TPUTOHOMETPUUECKHE HEPaBEHCTBA.
OcHoBHBbIE ITpUEMBI UX pellIeHus. Mcrionb3oBaHue CBOMCTB U
rpagukoB  (QYHKUMH TpU  pEHIeHUH YpaBHEHUH U
HepaBeHCTB. Merox uHTepBanoB. M3o0paxeHue Ha
KOOPJIMHATHON TJIOCKOCTH MHOKECTBA PELICHUHN YpaBHEHUN
U HEpPaBEHCTB C JIByMsl IEPEMEHHbIMU M HUX CHCTEM.
[IpumeHeHne MaTeMaTH4eCKUX METOAOB Uil PELIEHUs
COJIepKaTeNbHbIX 3aJlad W3 Pa3jIMuYHbIX oOyiacTell HayKH U
npakTuku. MHTepnperanus pe3yibTrara, y4eT pPealbHBIX
OTpaHUYCHUH.
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pa3
Jen

Hanmenosanue
paznena

Coneprxanue pasnena

dopma
TEKyILEero
KOHTPOJIA

2

3

4

OCHOBBI
TPUTOHOMETPHH

Paguannas mepa yrna. BpamarensHoe nsuxkenue. Cunyc,
KOCHUHYC, TaHI€HC M KoTaHreHc uucia. Dopmyisl
npuBeneHus. Popmyiibl cinoxkeHus. Dopmysbl yABOEHUS
Dopmyisl IIOJIOBUHHOTO yria. ITpeoOpa3zoBanus
MIPOCTENIINX TPUTOHOMETPUUECKUX BBIPAKEHUH
[IpeoOpa3oBanue CyMMbl TPUTOHOMETPUUYECKUX (PYHKLUH B
IIPOU3BENCHNE W IIPOU3BEIEHUS B CyMMYy. DBblpakeHue
TPUTOHOMETPUUECKUX byHKIAN qyepes TaHI'€HC
IIOJIOBUHHOTO aprymeHnTa. TpuroHoMeTpu4eckue ypaBHEeHuUs
n  HepaBeHcTBa  [Ipocredimime  TpUrOHOMETpPUYECKHE
YPaBHEHHS. ITpocreimne TPUTOHOMETPUUECKUE
HepaBeHCTBa. OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKITUH.
ApKcuHyC, apKKOCHHYC, APKTaHI€HC.

Y.

DyHKIMHU, UX
CBOICTBa U
rpaduKu

Oynakuuu. O01acTh ONMPEETICHUST U MHOKECTBO 3HAUCHUH,
rpaduk  QyHKIHHM, TOCTpoeHHE TpadukoB (QyHKIUH,
3aJJaHHbIX PA3IUYHbIMU criocobamu. CBOHCTBAa (DYyHKIMH.
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OIPAaHHMYCHHOCTb,
NEepUONYHOCTb. [IpoMexyTKH BO3pacTaHUsl U yObIBaHMS,
HauOoJbIIIee ¥ HAUMEHbBINIEE 3HAYCHHUSI, TOUYKU SKCTPEMyMa.
I'paduueckas uarepnperanus. [Ipumeps! GyHKINOHATHHBIX
3aBUCUMOCTEl B pealbHbIX Ipolieccax M SBJICHUSAX.
Apudmernueckue oneparuu Hax (yHkousvua. CroxHas
¢ynkuua (xkomnosunusi). IloHsTHE O HENpepbIBHOCTH
¢ynkuuu. O6parnbie ¢yHkiuu. O6nacTe onpeneiaeHus u
obnacTh 3HaueHUH oOpaTHOU (yHkuMu. ['padux oOpaTHOH
¢yskuuun. OnpeneneHus GyHKIUHN, UX CBONCTBA U IpaduKH.
[IpeoOpa3oBanus rpadukoB. IlapannensbHblii nepeHoC,
CUMMETpPHUSl OTHOCHUTEIBHO OCEHl KOOpAMHAT U CUMMETpUs
OTHOCHTEIIBHO Havaia KOOpJIMHAT, CUMMETpHUS
OTHOCHUTEJIBHO TNPSIMOMY = X, pacTsiKeHHUE U CKaTHE BIOJb
0Cell KOOpAMHaT.
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pa3
Jen

Hanmenosanue
paznena

Coneprxanue pasnena

dopma
TEKyILEero
KOHTPOJIA

2

3

4

Hauana
MaTeEMaTUYECKOI'O
aHajanza

[locnenoBarenpHocT. CriocoObl 3alaHusl U CBOWCTBA
YUCJIOBBIX THocienoBarenpHocTed. [lonsitue o mpexene
I10CJIEZIOBATEIbHOCTH. CymectBoBaHue npenena
MOHOTOHHOH OTpaHUYECHHOU MIOCJIE/I0BATEIbHOCTH.
CymMmupoBaHue  IMOCJEI0BATEIbHOCTEM. beckoneyno
yObIBaroasi reoMeTpuueckas IMporpeccus U ee CcyMMa.
[IpousBonnas. Ilonatue o mnpousBogHOW (QyHKIUH, €€
FCOMETPUYECKHH ¥  (U3UYECKUH CMBICI. Y paBHEHHUE
KacaTenpHOU K rpaduky ¢yHkiun. IIpou3BogHBIE CYMMBI,
pa3HoOCTH,  MpOMU3BeNEHMs, 4acTHble. [IpousBogHBIE
OCHOBHBIX  JJIeMEHTapHbIX  (QyHKUIUH. IlpumeHeHue
MIPOU3BOJIHON K HCCIEIOBaHUI0 (DYHKUUH U TOCTPOCHUIO
rpajukoB. Ilpow3BogHbie  0OpaTHOW  (QYHKIMH H
koMro3uiuu  GyHknuu.  [Ipumepbl  UCTOIB30BaHUS
MPOU3BOJHOMN JUIsl HAXOXACHUS HAWIY4ILIEro pEelIeHUs B
NpUKJIaJHBIX  3adadax. Bropas  npousBogHas, ee
FCOMETPUYECKHH | (Qu3ndeckuii cmbici. HaxoxmeHue
CKOPOCTH JJIS TIpoIiecca, 3aaHHOTO (hopMyII0ii U TpaduKOM.
[lepBooOpasnas u unTerpai. [IpumeHenue onpeneaeHHOrO
MHTEerpana Juisli HaXOKJIEHHUs IUIOLAaAU KPUBOJIMHEHHON
tpaneuuu. Dopmyna Herorona—IJleibuuma. Ilpumepst
MIPUMEHEHHUSI MHTETpaJIa B PU3HKE U TEOMETPHUH.

v

KomOunaropuka,
CTaTUCTUKA U
Teopus
BEPOSATHOCTEN

OCHOBHbIE TIOHATUS KOMOMHATOPUKHU. 3a7a4l Ha MOJCYUET
quciaa pa3MELIeHNH, MepecTaHOBOK, codeTaHUH. Pemienue
3aa4 Ha nepebop BapuanToB. Popmyina 6uHoma HeroToHa.
CaoiicTBa OMHOMHHANBHBIX KO3 PUIMeHToB. TpeyronbHUK
[Tackansa. CoObITHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE U
YMHOKEHHE BeposiTHOCTEM. IloHsATME O HE3aBUCHMOCTH
coObTHH. JlUCKpeTHas ciyyaiiHas BeJIMYMHA, 3aKOH €e
pactpeneneHns. YHCIIOBBIE XapaKTEpUCTUKH JUCKPETHOU
ciyyaiiHoi BennuuHbl. [IoHATHE 0 3aKOHE OOJBIIUX YHCEIL.
[IpencraBnenue gaHHbBIX (TAOJIULIBI, AMATPAMMBI, TpadUKH),
reHepabHast COBOKYITHOCTb, BBIOOpKA, cpenHee
apudmernueckoe, Menuana. llonarue o  3amadax
MaTEMaTHYECKOM CTaTUCTUKHU. PelleHne mnpakTH4YeCKUX
3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
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[TapamienpHOCTh TIpsIMON M IIOCKOCTH. [lapamnenbHOCTB
IJIOCKOCTEN. 1IepneHIuKyIIpHOCTh IPSIMON U IUIOCKOCTH.
[lepnienaukysisp ¥ HaAKJIOHHAs. YTOJ MEXAYy NOpSIMOU M

IJIOCKOCTBIO.  JIByrpaHHbBI  yroia.  Yroa  Mexay
wiockocTsaMU. [lepneHauKyIsIpHOCT JBYX IUIOCKOCTEH.
I'eomerpuueckue npeoOpa3oBaHus IIPOCTPAHCTBA!

[apaJUICIIbHBIM  TIEPEHOC,  CUMMETPUS  OTHOCHUTEIBHO
mwiockoctu. IlapamiensHoe mnpoektupoBanue. I[lnomans
OpPTOTOHAJILHOU IIPOEKLINH. N300paxenue
MPOCTPAHCTBEHHBIX (GuUryp. MHororpanauku BeprmHel,
peOpa, rpaHnu MHoOrorpanHuka. PassepTka. MHororpanssle
yriabl.  Belmykisle MHororpaHHuku. Teopema Oiinepa.
IIpuzma. Ilpsimass u HakinoHHas mpusMa. [IpaBuibHas
npusma. [lapamnenenunen. Ky6. [Mupamuna. IlpaBunbHas
nupamuza. YceueHHas nupamuga. Terpasap.CuMMmerpuu B
KyOe, B mapajuienenunese, B npusme u nupamuze.CeueHus
Ky0a, mpu3mbl U nupamusl.lIpeacraBienne o npaBUIbHBIX
MHOTOTpaHHHUKaxX (TeTpa3jipe, KyOe, OKTasape, 10AeKadape u
ukocaszpe). Tena u moBepxHocTH BpaumeHus Luwnuuap u
KOHyC. YceueHHbI KoHyc. OCHOBaHME, BBICOTa, OOKOBas
MIOBEPXHOCTh, 0Opa3yrolas, pazseprka. OceBble ceueHUs U
cedeHus, napajenbHble ocHoBaHuio. Illap u cdepa, nx
ceueHus. KacatenpHast miuockocTh kK cepe. M3mepenus B
reomerpun OOBbeM u ero usMmepeHue. VHTerpanpHas
¢bopmyna o0bema. Dopmyisl o0beMa Kyo0a,
MPSIMOYTOJIBHOIO MapajuleNienunesa, MpU3Mbl, LHUIMHJIpA.
®opmyibl 00beMa HpaMuIbl U KoHyca. DOpMyJIBI IO
MOBEPXHOCTEN IMIUHAPA U KOHyca. PopMmyJibl 00beMa 1apa
u momanu cgepsl. [logobue ten. OTHOMmIEHUS TUIOIIACH
MoBepXHOCTEH U 00beMOB MOJI00HBIX Tes. KoopauHatel u
BekTOpHh! [IpsmMoyrosibHas (iekapToBa) cUcTeMa KOOpIUHAT
B mpocTpaHcTBe. DopMylia pacCTOSHHUS MEXAYy JIBYyMS
TOYKaMHU. YpaBHEHHUS cdepbl, IUIOCKOCTH U HPSAMOIl.
Bekropsl. Mopayne  BekTOopa. PaBeHCTBO  BEKTOpOB.
CrnoyxeHue BEKTOpPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Pa3znoxkeHne BekTOpa IO HAampaBiICHUSIM. YTOI MEXAy
nBymst BekTopamu. IIpoeknus Bekropa Ha ock. KoopaunaTs!
BEKTOpA. CkansipHoe MIPOU3BEICHUE BEKTOPOB.
Hcnonp30BaHne KOOpAMHAT M BEKTOPOB IIPU PELIEHUU
MaTeMaTHYeCKHUX M MPUKJIAJHbBIX 3a/1a4.

a3 HaumenoBanue CI)OpMa
p Copepxanue pazzena TEKYILEro
AT pasaena KOHTPOJIA
a p

1 2 3 4

7 | Teomerpust B3anMHOe pacriosnoxkeHue IByX IPSIMBIX B IIPOCTPAHCTBE. v

[Tpumeuanue: Y — ycTHbI onpoc, [l — MaTeMaTHYECKUM JUKTaHT

2.4.2. 3aHATHA CEMHMHAPCKOI0 THUIIA
He npenycmorpenst
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2.4.3. IlpakTHYeckne 3aHATHS

Ne

HanmenoBanue
paszmena

HammenoBanne nmpakTiHueckux (J1abopaTopHBIX) paboT

®dopma
TEKYIIETro
KOHTPOJIS

2

3

4

Bsenenue

v

Anrebpa

Apudmernueckue ICHCTBUS HaJl 4YHUCIAMH, HaXOXJICHUE
MPUOMKCHHBIX 3HAYEHWH BEIMYMH M [OTPEIIHOCTEH
BBIYHCIICHUH (a0COJIFOTHOH M OTHOCHTEIBHOM), CpaBHCHHE
YHCIIOBBIX BbIpaX€HUH. Bplunciienne u cpaBHeHHE KOpPHEH.
Brimonnenue  pacuetoB ¢ paaukainamu.  Pemienue
UppallMOHANIBHBIX ~ ypaBHEHUH. HaxokneHue 3HaYeHUH
CTENEHEH C palnuOHAIBHBIMHM IMOKa3aTensiMu. CpaBHEHUE
creneneid. IIpeoOpa3oBaHus BBIpAKEHUH, COJEPKAIINX
crenieHu. PeimieHue moka3aTeNbHBIX ypaBHEHHH. Perienue
MPUKJIAHBIX 331a4. HaxoxjaeHne 3HadueHuH Jiorapudma mo
MIPOU3BOJILHOMY OCHOBaHUIO. [lepexoa OT 0IHOr0 OCHOBaHUs
K JapyroMmy. BplumcieHue W CpaBHEHHE JIOTapH(MOB.
JlorapudmupoBaHre ¥ MOTEHIUPOBAHUE BBIPAKCHHH.
[IpubmkeHHbIe BBIYUCICHUS W PEHICHUS TMPHUKIIATHBIX
3anay. Pemenne norapuMuueckux ypaBHEHUH.

V. I1P,KP

YpaBHeHus u
HEPaBEHCTBA

Kopnu ypaBuenuit. PaBHOCHIEHOCTE ypaBHeHHH. [IpeoOpazoBanue
ypaBHeHUH. OCHOBHBIE MPHEMbI pElIeHHs ypaBHEHUH. Perienue
cucteM ypaBHeHuH. lcmonb3oBanue cBOMCTB u  rpadukoB
(GYHKIMH JUTA penlieHNs] YPaBHEHUH 1 HEPABEHCTB.

V,ITP,KP

OCHOBBI
TPUTOHOMETPHUU

PanuanHblil MeTOJ W3MEpEeHMs YIVIOB BpAllCHHS W CBS3b C
rpagycHoil Mepoil. OCHOBHbBIE TPUTOHOMETPHUUYECKHE TOXKIECTBa,
GopMyNbl  CIOXKEHUs, YJIBOCHUS, NpPeoOpa3OBaHUE CYyMMBI
TPUTOHOMETPUYECKUX (PYHKIMH B IPOU3BEICHHE, TPE0Opa3oBaHHe
MPOU3BEJICHUS]  TPUTOHOMETPUYECKUX  (QYHKIUH B  CyMMY.
IIpocreiine TPUrOHOMETPUUECKUE YpPAaBHEHMSI U HEPABEHCTBA.
ObparHsbie TPUTOHOMETPUYECKUE ¢$hyHKUINU: apKCHUHYC,
APKKOCHHYC, apKTaHTeHC.

V,ITP,KP

DyHKIMH, UX
CBOIiCTBa U
rpaduxu

[Ipumeps! 3aBUCHUMOCTENl MEXJIy MEPEeMEHHBIMH B DPEaJbHBIX
nporeccax M3 CMEXKHBIX JIucHHIUMH. OnpeaencHue (QyHKIH.
Iloctpoenne u wurenue rpadukoB ¢(ynkoun. MccnemnoBanue
¢ynkumu. CBolicTBa JIMHEWHOW, KBaApaTHMYHOH, KyCOYHO-
JUHEHHOW W JpOOHO-TMHEHHON ¢yHKuMH. HenpepbiBHBIE H
nepuoguueckue QyHkouu. CBoiictBa W rpaguKM  CHHYCA,
KOCHHYCa, TaHreHca M KoraHrenca. OOparHble (QYHKIUM M HX
rpaduKy. Ob6patHbIe TPUTOHOMETPUYECKHE GyHKIMH.
[IpeoOpasoBanus rpadpuka GyHkunu. ['apMoHudeckue KojaeOaHusl.
[Mpuknanusle  3amaun. IlokaszarenvHble, JIorapupMHUUYECKHE,
TPUTOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBA.

V,ITP,KP

Hauana
MaTEMATUUECKOTO
aHajnsza

UwncnoBast ~ mOCIENOBaTENbHOCTh,  CIIOCOOBI €€  3a/aHuf,
BBIUNCJIEHUS YJIEHOB MOCJIE0BATENILHOCTH. [Ipenen
MOCJIe0BaTeIbHOCTH. beckoHeuHo yObIBaromias reoMerpuieckas
nporpeccusi. [IpousBoaHasi: MEXaHUYECKHMH M T€OMETPUUECKUU
CMBICTT TIPOWU3BOJHON. YpaBHEHHE KacaTeIbHOW B 0OIIEeM BHIE.
[lpaBuna u  ¢dopmynsl  nuddepeHIMpoBaHus,  TadnuLa
MIPOM3BOJHBIX JeMEHTapHbIX GyHKUuK. McciaenoBanue GyHKINU
C TIOMOIIBIO  TPOW3BOAHOW. HaxokmeHne  HaWOOJBIIETO,
HaMMEHBILETO 3HAYCHHS W IKCTPEMAJbHBIX 3HAUYCHUH (DYyHKIHH.
Wnrerpan u nepBoodOpasnas. Teopema Hprlorona—IJleiiOnmua.

V.ITP,KP
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[IpumeHeHne WHTErpajia K BBIYUCICHUIO (DU3MUECKUX BEIMYUH U
TUIOIIAJIEH.

KomOunaropuka,
CTaTHCTUKA U
Teopus
BEPOATHOCTEMN

Hcropust pa3BuTtwsi KOMOWHATOPHUKH, TEOPHH BEPOSTHOCTEH U
CTaTHCTUKM W HX POJb B PA3IWYHBIX Cdepax 4YeIOBEUSCKOH
JKH3HeAeITenbHOCTH.  IlpaBmma  komOmHaTOpuku.  Pemrenune
KOMOHMHATOPHBIX 3a/1a4. Pa3sMerennst, CoueTanus 1 MepecTaHOBKH.
bunom Herotona u tpeyronbHuk Ilackans. [Ipuknannsie 3agayu.
Knaccuueckoe OTpe/ICICHHE BEPOSITHOCTH, CBOICTBa
BEPOSITHOCTEW, TEOpeMa O CYMME BEPOATHOCTEH. Bpluncienue
BeposaTHocTel. [lpuknannpie 3amaun. IIpencTaBieHne 4MCIOBBIX
nanvbiX. [Ipuknaaneie 3aaaum.

V. I1P,KP

I'eomeTpus

[Ipu3Haku B3aUMHOTO pACIOJIOKEHUS MPSMBIX. YTOJI MEXIY
npsMbIMHU. B3anMHOe pacrnonokeHue NpsMbIX M IUIOCKOCTEH.
[lepieHuKyIsAp ¥ HAKIOHHAS K MJIOCKOCTH. YTOJI MEXJy IpAMOi
U IJIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PAacCIOJIOKEHUH MPSAMOM U
miockoctu. Teopema o Tpex mnepneHaukyispax. IlpusHaku u
CBOMCTBA TMAapaJUIENBHBIX W TEPHEHANKYISIPHBIX TUIOCKOCTEH.
PaccTosiHue oT TOYKM 10 MIIOCKOCTH, OT NPSIMOW JO IJIOCKOCTH,
PacCTOSIHUE MEXAY IUIOCKOCTSIMU, MEXKAY CKPEIIMBAIOLIUMUCS
MPSIMBIMU, MEXKITy MPOU3BOJBHBIME (UTYpPaMHU B TIPOCTPAHCTBE.
[TapamienbHOE IPOEKTUPOBAHUE M €ro CBOMCTBA. Teopema o
NI0WAo0U OPMOSOHANLHOU NPOEKYUU MHO20Y20IbHUKA. B3anMHoe
pacrojyoKeHne TMPOCTPAaHCTBEHHBIX (uryp. Paznmnunapie Bumbl
MHOTOTpaHHUKOB. Mx wu3o0paxenusi. CeueHus, pa3BepTKU
MHOTOTpaHHUKOB. [Inmomane moBepxHocTH. Buapl cummerpud B
npoctpaHcTBe. CHUMMETpUs TeJl BpPaUICHUSI U MHOTOIPAHHHUKOB.
Brraucnenne 1iomaneii m o0beMoB. Bekropbl. JleHcTBHSA C
BEKTOpaMHu. JlekapToBa cHucTeMa KOOpAMHAT B IPOCTPAHCTBE.
YpaBHeHHE OKPYKHOCTH, cepbl, IUIOCKOCTH. PaccTosHue Mexy
ToukaMu. JleHcTBUSI ¢ BEKTOpaMH, 3aJaHHBIMH KOOPJHUHATAMHU.
CkayipHOE TIPOM3BEICHHE BEKTOPOB. BekTopHOe ypaBHEHHE
OpsAMOM M IUIOCKOCTH.  [cmonb30BaHME  BEKTOPOB  IIPH
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHUHU.

V. I1P,KP

Ipumeuanue: I1P- npaxmuueckasn paboma,, Y — ycmuuiil onpoc, KP — koumponvHas paboma

2.4.4. Conep:kanue caMoCTOSATEbHON padoThI

He npenycmorpeno.

2.4.5. IlepeyeHb y4eOHO-MeTOAUYECKOI0 o0ecredeHus 1JIsl CAMOCTOATEIbHOI padoThl
00y4aroIuXcH Mo JUCUMUIIIIMHE

He npenycMoTpeHo.
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3. OBPA3SOBATEJIBHBIE TEXHOJIOI'NHU

OcobOeHHOCTh (perepaibHBIX TOCYJIAPCTBEHHBIX OOpPa30BATEIBHBIX CTAaHIAPTOB
00pa30BaHUSI—ATO WX NEATCILHOCTHBIN XapakTep, KOTOPHIH CTaBUT IJIaBHOM 3aadei
Pa3BUTHE JUYHOCTHU OOYUAIOIIErOCs.

[TocTaBneHHass 3amada TO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYCHHE,
HaIpaBJICHHOEC HA HAKOIUICHWE 3HAHWM, YMEHUI, HABBIKOB, B IPOILIECC Pa3BUTHUSA
JUYHOCTH CTYJ€HTa, a HWMEHHO BHEJPEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUI. YXOJI OT TPAJAUIMOHHOTO 3aHATHUS YEepe3 MCIOJb30BAaHHE B IPOIECCE
00y4eHHs HOBBIX TEXHOJIOTHH MO3BOJISET YCTPAHUTH OJHOOOpa3re 00pa3zoBaTeIbHON
Cpeabl U MOHOTOHHOCTH YUe€OHOIO Mpoliecca, CO37acT YCIOBHUS JIJII CMEHBI BUJIOB
JEeSITETbHOCTH oOyyJarommxcs, MIO3BOJIUT pean3oBaTh MIPUHITUTIBI
30poBbecOepexeHusi. PexoMeHayeTcss OCYIIECTBISATh BBIOOP TEXHOJIOTMM B
3aBUCHUMOCTH  OT  MPEIMETHOTO  COACp)KaHWS, I1eJNed  3aHATHS, YpPOBHS
MOATOTOBJICHHOCTH  OOY4YaroUIMXCsl,  BO3MOXKHOCTH  YJIOBJIETBOPEHHUSI  HX
00pa3zoBaTeIbHBIX 3aIIPOCOB U UX BO3PACTHON KaTErOpHHU.

B ycnoBusax peamuzanmu TpeOboBanuit ®I'OC Hamboiiee akTyalbHBIMHA TIPHU
M3YUYCHUHU MAaTEMATUKW CTAHOBSITCS CIEAYIOLIe 00pa30BaTe/IbHbIE TEXHOJIOTUH:

1) THYHOCTHO-CATEIIbHAS TCXHOJIOTHS;

2) urpoBasi TEXHOJIOT S,

3) pa3BuBaroias TEXHOJIOTHUS;

4) 3mopoBbecOeperaroias TEXHOIOTHS;

5) nH)OKOMMYHHUKAITMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTMHU NIPH NMPOBEICHUM JIEKINH

Ne Tema Bunbl mpuMeHsemMbIxX Kon-Bo
00pa30oBaTeIbHBIX TEXHOJIOTUI| Yac

1 2 3

N |-

1. BBenenue JIngHOCTHO-IeATenbHAs
TEXHOJIOTHS,
Pa3BUBAIOILAS TEXHOJIOTHUS

2. Tema 1.1. Pa3Butne moHATHUS O YUCIIE JIny"HOCTHO-EesATENbHAS 6
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

3. Tema 1.2. KopHu, cTenenu u gsorapupmsbl JInynoCTHO-EATEIBHAS 8
TEXHOJIOTHUS;
Pa3BUBAOILAS] TEXHOJIOTUS

4, Tema 2.1. YpaBHEHUS U CUCTEMBI YpaBHEHUN JInynoCTHO-EATEIBHAS 8
TEXHOJIOTHUS;
Pa3BUBAOIAS] TEXHOJIOTUS

5. Tema 2.2. HepaBeHcTBa JInyHOCTHO-IEeATENbHAS 4
TEXHOJIOTHSI;
pa3BUBAOIIAS] TEXHOJIOTHUS
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6. Tewma 3.1. OCHOBHBIE TIOHATHS JIndyHOCTHO-EATENbHAS 2
TEXHOJIOT U
pa3BUBarOIIAsl TEXHOJIOT s
7. Tema 3.2 OCHOBHBIE TPUTOHOMETPUUECKUE JInuHOCTHO-IEATEIbHAS 4
TOKJIECTBA TEXHOJIOTUS;
Pa3BUBAOIIAS] TEXHOJIOTUS
8. Tema 3.3 [IpeoOpa3zoBanus IpOCTEUITUX JlnynocTHO-esATEIbHAS 4
TPUTOHOMETPUYECKUX BBIPAKEHUI TEXHOJIOT U,
pa3BUBarOIIAsl TEXHOIOT s
9. Tema 3.4. TpuronoMeTpuueckrue ypaBHEHUS U JInuHOCTHO-IEATEIbHAS 6
HEpaBEHCTBa TEXHOJIOTUS;
Pa3BUBAOIIAS TEXHOJIOTUS
10. Tema 4.1 @ynkiuu. CoiicTBa GyHKIUH. JIn4yHOCTHO-EATENIbHAS 6
OO6parnbie GyHKIHH TEXHOJIOTHUS;
pa3BUBarOIIAsl TEXHOIOTHsI
11. Tema 4.2. CteneHnsle, moka3aTelibHbIE, JInyHOCTHO-AeATEIbHAS 2
Jorapu(pMUUECKUe U TPUTOHOMETPUUYECKUE TEXHOJIOTHUS;
¢bynkiuu. OOpaTHbIE TPUTOHOMETPHUYECKHE pa3BUBAIOIAs TEXHOJIOTUS
byHKITUN
12. Tema 5.1. IlocnenoBarenbHOCTH. JInynoCTHO-AEATEIBHAS 6
TEXHOJIOTHUS;
pa3BUBarOIIAsl TEXHOJIOTHs
13. Tewma 5.2. IlpousBoanas JlnuHocTHO-esATEIbHAS 10
TEXHOJIOTHUS;
pa3BUBarOIIAsl TEXHOJIOTHs
14. Tewma 5.3. IlepBooOpa3Has u UHTErpa JIM4HOCTHO-/IesITeNIbHAS 4
TEXHOJIOTHS;
Pa3BUBAOIIAS] TEXHOJIOTHUS
15. Tema 6.1 DneMeHTb KOMOMHATOPUKHU JIndyHOCTHO-EATEIbHAS 6
TEXHOJIOT U
pa3BHUBarOIIAsl TEXHOJIOTHsI
16. Tema 6.2. DneMeHTHI TEOPUH BEPOSITHOCTEN JInynocTHO-EesATEIBHAS 4
TEXHOJIOTHS;
Pa3BUBAOIIAS] TEXHOJIOTHUS
17. Tewma 6.3. DneMeHThl MAaTEMaTHIECKOM JlnuHOCTHO-IEsATEIBHAS 2
CTaTUCTUKU TEXHOJIOTHUS;
pa3BHUBarOIIAsl TEXHOJIOTHsI
18. Tema 7.1 KoopauHatsl 1 BEKTOPBI HNHpoKoOMMyHUKAIIMOHHAS 6
TEXHOJIOTHS;
3I0pOBhecOeperaromas
TEXHOJIOTHsI
19. |Tema 7.2. IIpsiMble 1 IJIIOCKOCTH B IPOCTPAHCTBE HNHpoKOMMYyHUKAITMOHHAS 10
TEXHOJIOTHS;
3I0pOBbecOeperaromas
TEXHOJIOTHsI
20. Tema 7.3. MHOrOrpaHHUKHN WNnpoxoMMyHUKaIIMOHHAS 8
TEXHOJIOTHUS;
310pOBBEcOeperaromas
TEXHOJIOTHSI
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21.

Tewma 7.4. Tena v MOBEPXHOCTH BpAILCHUS

HNHpoKOMMYyHUKAITMOHHAS
TEXHOJIOTHSI;
310poBbecOeperaroias
TEXHOJIOTHUSI

22.

Tewma 7.5. I3MepeHust B reoMeTpuu

HNHpoKkoMMyHUKAITMOHHAS
TEXHOJIOTHS;
310poBBbEcOeperaroias
TEXHOJIOTHUSI

3.2.00pa3oBaTe/IbHbIE TEXHOJOIMHU NPH NMPOBEACHUM NMPAKTHYECKHUX 3aHATHI

Ne

Tema 3auaTus

Buasl npuMensiembix
00pazoBaTeIbHBIX
TEXHOJIOTUH

Koo
qac

Bsenenune

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
pa3BuBaroIasi TEXHOJIOT U

Tema 1.1. Pa3zBurne mMOHATUS O YHCIIE

JInunocTHO-nesITENbHAS
TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTHUS

Tewma 1.2. Kopau, creneHu u jorapudmsl

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
pa3BuBaroIasl TEXHOJIOTHSI

18

Tema 2.1. YpaBHEeHUS U CUCTEMBI YPaBHEHUI

JInynoCcTHO-IesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS

Tema 2.2. HepaBeHcTBa

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
Pa3BUBAKOILAS TEXHOJIOTUS

Tema 3.1. OCHOBHBIE TIOHATHSA

JInynoCcTHO-IesITeENbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS

Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE
TOXJIECTBA

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
pPa3BUBAKOILAS TEXHOJIOTUS

Tewma 3.3 IIpeoOpa3zoBanust MPOCTEHTITIX
TPUTOHOMETPHUECKUX BBIPAKCHUN

JInynOoCTHO-IEesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS

Tema 3.4. TpuronomeTpuueckrue ypaBHEHUs U
HEpaBEHCTBA

JIMYHOCTHO-IeATEeIbHAS
TEXHOJIOTHS;
Pa3BUBAKOIIAS TEXHOJIOTHUS

10.

Tema 4.1 ®ynkuu. CBoiicTBa QyHKIIUA.
OO6patHble QyHKIIH

JInynoCTHO-IEesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS
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11. Tema 4.2. CteneHHbIe, TOKa3aTeIbHbIC, JIMIYHOCTHO-eATeIbHAS 4
norapuMUYECKHUe U TPUTOHOMETPUICCKUE TEXHOJIOTHSI,
bynkuun. OOpaTHBIE TPUTOHOMETPHUICCKUE pa3BUBAIOIIAS TEXHOJIOTHS
byHKIIUU
12. Tewma 5.1. IlocnegoBaTeILHOCTH. JInuHOCTHO- eI TeIbHAS 4
TEXHOJIOTHSI;
Pa3BUBAIOIIAS] TEXHOJIOTUS
13. Tema 5.2. [IpousBoanas JIMYHOCTHO-IeATEIbHAS 6
TEXHOJIOTHSI;
Pa3BUBAIOIIAS] TEXHOJIOTUS
14. Tewma 5.3. IlepBooOpa3Hast U HHTErpajl JInuHnocTHO-EsATENbHAS 6
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTHS
eMa 6.1 DaeMeHThl KOMOMHATOPUKH WYHOCTHO-JIeATEIIbHAS
. T 6.1 0 JI 6
TEXHOJIOTHSI;
Pa3BUBAIOIIAS] TEXHOJIOTUS
16. Tema 6.2. DneMeHTbI TEOPUU BEPOSITHOCTEN JIMYHOCTHO-IeATeIbHAS 2
TEXHOJIOTHS;
pa3BUBAIOIIAS TEXHOJIOTHS
17. Tema 6.3. DireMeHTBI MATEMAaTHYCCKOMN JIM4HOCTHO-IeATeIbHAS 4
CTaTUCTUKHU TEXHOJIOTHSI;
Pa3BUBAIOIIAS] TEXHOJIOTHUS
18. Tema 7.1 KoopauHaThl U BEKTOPbI JInaHoCTHO-IesITebHAS 8
TEXHOJIOTHS;
Pa3BUBAIOIIAS TEXHOJIOTUS
19. Tewma 7.2. IlpsiMbie U TIJIOCKOCTH B IPOCTPAHCTBE JInuHOCTHO-EATEIbHAS 10
TEXHOJIOTHSI;
Pa3BUBAIOIIAS] TEXHOJIOTHUS
20. Tewma 7.3. MHOrOrpaHHUKHN JIMYHOCTHO-AeATEIbHAS 6
TEXHOJIOTHS;
Pa3BUBAIOIIAS TEXHOJIOTUS
21. Tema 7.4. Tena v MOBEpXHOCTU BpaIEHUS JInuHOCTHO-AEATEbHAS 4
TEXHOJIOTHSI;
Pa3BUBAIOIIAS] TEXHOJIOTHUS
22. Tema 7.5. U3mepenus B reOMETPUHU JIn4uHOCTHO- eI TeIbHAS 4

TEXHOJIOTHS;
Pa3BUBAKOILAS TEXHOJIOTUS
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4. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI TINCHUTIJINHBI

4.1. MatepuajJibHO-TeXHUYeCKasi 0a3a, He0OXoAMMAast JIS OCYIEeCTBJIECHHS
0o0pa3oBaTeJIbHOI0 MpoLecca Mo AUCHUNIUHE

Peanuzamus  y4eOHOW  TUCHUIUIMHBI ~ OCYIIECTBIIIETCS B KaOWHETE
MaTteMaTtukH, yi. JJumurposa, 200, aya. 501.

O6opynoBanne yueOHOTO KaOWHETA:

- yueOHas MeOenb W CUCTEMBI XpaHEHHs (JOCKa KiIacCHas, CTOJ U CTYJ
MPEToIaBaTelisl, CTOJBI U CTYJbsl yUYCHWYECKHE, MKa(pbl I XpaHCHHS y4eOHBIX
MOCOOMH, CUCTEMbI XpaHEHUS TaOIUI] U TIJIaKaTOB);

- TEeXHUYECKHe cpeAcTBa oOydeHHs (HOyTOyK mpernogaBaTenss — 1 1iT.,
BUJIeONpoeKTOp — 1 mIT., 3kpan — 1 w., muuen3uonnoe [10);

- ceTh MHTEpHET, OCTYI B 3JEKTPOHHYIO HH(DOPMAITMOHHO-00pa30BaATEIbHYIO
Cpelly OpraHu3alliH; JEMOHCTPAIMOHHBIE YUYECOHO-HATJISAHbIE MTOCOOUS (KOMILIEKTHI
CTEH/IOB, KOMIUIEKThl TaOJMIl, TOPTPETHl BBIAAIONIUXCS MAaTEMaTHKOB, KOMIUICKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMH JICPKATEISIMU, TEOMETPHUECKUE MOJICITH);

- OJICKTPOHHBIE CpEACTBA OO0y4YeHHSI (DJICKTPOHHBIC HATrJSIHBIE TOCOOUs,
yueOHbIE BUACOPUIbMBI).

4.2 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOI0 O0ecIeYeHusI

1. Omnepanmonnas cucrema Microsoft Windows 10

[MTakeT nmporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBoOomHOE MNpoOrpaMMHOE
oOecrieueHue, He OrpaHNUuEHO, OECCPOUHO)

4. Wntepuer Opaysep Google Chrome (6ecmiatHoe mporpaMMHOe oOecrieueHue,
HE OIpaHHYCHO, OECCPOYHO)

5. K-Lite Codec Pack — ynmBepcanabHbIli HAOOp KOJIEKOB (KOJWPOBIIUKOB-
JNEKOJUPOBIIMKOB) M YTHIUT JUIsl TPOCMOTpa W 0OpabOTKM ayauo- M
BuseodaioB (OecrulaTHOe NporpaMMHOe oOecrieueHrne, He OTrpaHuyYeHO,
OeccpouHo)

6. WinDjView — nporpamMma st mpocmotpa daitos B ¢opmare DJV u DjVu
(cBOOOAHOE MTpOrpaMMHOE OOecriedeHre, He OrPaHUYEHO, O€CCPOUHO)

7. Foxit Reader — mnpukiagHoe MporpaMMHOe OOecreueHHe ISl MPOCMOTpa
ANIEKTPOHHBIX JOKyMeHTOB B cranjgapre PDF (GecruiatHoe mnporpammHoe
oOecrieueHne, He OrPaHNICHO, OECCPOUHO)

no
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5. IEPEUEHb OCHOBHOMI 7 JTOIOJIHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJINUMOM JIUISI OCBOEHUS TUCLUITIJIUHBI

5.1. OcHoBHas JuTEpaTypa:

1. boromorsios, H. B. Maremaruka : y4eOHUK IS CpEIHETO
npodeccuonansHoro odbpaszoBanusi/ H. B. boromonos, II. . Camoiinenko. — 5-e
u3a., nepepad. u gom. — Mocksa : MzgarensctBo HOpaiit, 2020. — 401 c. —
(ITpodeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-07878-7. — Tekcr

anextponHbii // DBC FOpaiir [caiit]. — URL.: https://urait.ru/bcode/449006

2. bammakoB, Mapk WBanoBuuy. Marematuka: anrebpa U Hayaja
MaTeMaTU4YecKoro aHanmsa, reomerpusi [Tekct] : y4eOHMK HJisi UCIHOJIb30BAaHUS B
ydueOHOM Tporiecce oopaszoBatenbHbIX yupexkaenuit CI1O Ha 6a3e 0CHOBHOTO 00111€T0
oOpa3oBaHus ¢ MOJyYEHUEM CpeaHero oomiero oopazoBanus / M. 1. bammakos. - 4-¢
u3a., crep. - MockBa : Axkagemus, 2017. - 253 c. : un - (Ilpodeccuonanproe
oOpazoBanue. O6meo0pa3zoBaTebHbIe TUCITUTUINHBL). - ISBN 978-5-4468-4417-3

3. bammakoB, Mapk HBanoBuu. MaremaTuka: anrebpa W Hayaia
MaTeMaTUYECKOro aHaiu3a, reomeTpus [TeKcT] : 3aJauyHuK : yuyeOHOe Mmocooue st
MCIIOJIB30BaHus B YUeOHOM Mpoliecce oOpa3zoBaTenbHbiX yupexaenuit CI1IO Ha 6aze
OCHOBHOTO 00IIET0 00pa30BaHUs C MOJTYUYEHHEM CpeaHero odmero oopazoanus / M.
N. bammakoB. - 4-¢ wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -
(ITpodbeccuonansuoe obpazoBanue. O6IIEe00pa3zoBaTeIbHbIe TUCHUIIIMHBI). - ISBN
978-5-4468-5127-0

4. Marematuka : y4eOHUK U CpeaHero mnpodeccuoHanbHOro obpasoBanus /
O. B. TarapuukoB [u ap.] ; mox obmieit penakuueit O. B. TarapaukoBa. — Mocksa :
M3natensctBo [Opaiit, 2021. — 450 c. — (IIpodeccronansHoe 00pa3zoBaHHE). —
ISBN 978-5-9916-6372-4. — Texkcr : anexkrponnsiii // ObC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/470067

5. Marematuka. Ilpaktukym : yueOHOe TocoOM€  IJIi  CpPEIHEro
npodeccuonanbHoro obpazoanusi/ O. B. TarapuukoB [u 1ap.]; mnox oOmieit
penakuueit O. B. TarapuukoBa. — MockBa : HMzmarensctBo [Opaiit, 2021. —
285 c¢. — (ITpodeccnonansuoe obpazoBanue). — ISBN 978-5-534-03146-1. — Tekcr
: anektponHbii // OBC FOpaiir [caiir]. — URL.: https://urait.ru/bcode/470068

5.2. JlonoJiHUTEJIbHAS JINTEPATYPA:

1. baBpun, U. . Maremaruka : y4eOHUK W TNPAKTUKyM ISl CPEIHEro
npodeccuonansuoro oopazosanus / W. U. baBpun. — 2-e uza., nepepad. u gom. —
MockBa : M3marensctBo  FOpaiit, 2020.— 616c.— (IIpodeccronanpuoe

obpazoBanue). — ISBN 978-5-534-13068-3. — Texkcr : anexrponnsiit // ObC HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/449045

2. boromonos, H. B. IIpaktuueckue 3aHATHA 110 MaTeEMaTuke B 2 4. YacThb
1: yueOHOe mocoOMe Ui CpeAHero MnpodeccHoHaNbHOrO oOpa3oBaHus /
H. B. boromonoB. — 11-e u3z., nepepad. u gon. — Mocksa : U3npatensctBo FOpaiiT,
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https://urait.ru/bcode/449006
https://urait.ru/bcode/470067
https://urait.ru/bcode/470068
https://urait.ru/bcode/449045

2020. — 326 c. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-08799-4.
— Tekcrt : anexrponnsiii / OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449005

3. boromonos, H. B. ITlpaktnueckue 3aHATHs 10 MateMaTuke B 2 4. HacTp
2: ydeOHOe TmocoOMe Il cpeaHero npod)eCCHOHaIbHOrOo  oOpazoBaHus /
H. B. boromonoB. — 11-e u3z., nepepad. u gon. — Mocksa : U3patensctBo FOpaiiT,
2020. — 251 c. — (IIpoeccuonansuoe oobpazosanue). — ISBN 978-5-534-08803-8.
— Texkcr : anextponnsii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/449004

4, [umaues, B. C. Maremaruka : y4eOHUK U MPAKTUKYM JI CPEIHErO
podecCuOHaNBLHOTO oOpazoBanust / B. C. lllunayes ; 1oJ penakuuen
A. H. TuxonoBa. — 8-e¢ m31., nmepepad. u gon. — Mocksa : M3narensctBo FOpaidt,

2020. — 447 c. — (IlpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-13405-6.
— Texkcr : anextponnsiii // OBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/459024

5.3. llepuoanyeckue U3IaHMs:
1. Anre6pa u noruka. — URL:
https://dlib.eastview.com/browse/publication/81412
2. Bectauk MockoBckoro yausepcuteta. Cepust 01. MatemaTtuka. MexaHuka.
— URL: https://dlib.eastview.com/browse/publication/9045

5.4. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«/HTEepHeT», HeOOXOAUMBIX [IJISI 0CBOCHHS TUCIHUILINHBI:

1. MuHucTepcTBO HayKH U BbIciero oopazosanus Poccuiickoit deneparum :
ounmansHbIi caiiT. — Mocksa. — URL.: https://minobrnauki.gov.ru

2. Poccuiickoe oOpazoBanue : ¢efepanbHblil mopTan : cailT. — Mocksa, 2002. —
URL: http://www.edu.ru

3. Eamnoe okHO f0CcTyma K 00pa3oBaTEIbHBIM pecypcaM : HHPOpMaIMOHHAs
cucreMa : caiiT. — Mocksa, 2005. — URL: http://window.edu.ru

4. EnunHas KoJuiekius udpoBbIx 00pa3oBaTeIbHbBIX pecypcoB : ¢enepaibHbIi
nopTaln : cailT. — Mockga, 2006. — URL.: http://school-collection.edu.ru

5. @enepasibHbIM HEHTP UHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB : KaTajaor
pecypcos : caiiT. — Mocksa, 2021. — URL.: http://fcior.edu.ru/

6. «YUEBA» : obpa3zoBarenbHblii moptai : caiit. — Mocksa, 2000. — URL:
http://www.ucheba.com

7. OOpa3oBaHu€ Ha PYCCKOM : MPOEKT ['ocyaapCTBEHHOT0 MHCTUTYTA PYCCKOTO
s3pika UM. A. C. Ilymkuna : caiit. — Mocksa, 2015. “URL:
https://pushkininstitute.ru/

8. eLIBRARY.RU : nayunas snextpoHHast OubinoTeka : cait. -Mocksa, 2000. —
URL: https://elibrary.ru

9. HamnumonanwHas snektponHas ouoimnorexka (HOb) : caiit. — Mockga, 2021. —
URL: http://rusneb.ru

10.KubepJlennnka : HayuyHasi 2JIEKTpOHHas OMOnMoTeKa : cailT. — Mocksa, 2012.
— URL: http://cyberleninka.ru

11.«I"pamora.py» — cipaBOYHO-UH(POPMALIMOHHBIN MOpTa : caidT. — MOCKBa,
2000. — URL: http://gramota.ru
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12.I'noccapuii.ru : ciyk0a TeMaTHYECKUX TOJIKOBBIX CJIOBapei : caT. — MockBa,
2000. — URL: http://glossary.ru

13.«Academic.ruy» : ciioBapu U SHIUKIIONEANH : caldT. — Mocksa, 2000. — URL:
http://dic.academic.ru

14. KoncynsranTllotoc : cipaBouHas mpaBoBasi cucteMa : caut. — Mocksa, 1997.
— URL: http://consultant.ru (locTyn 0o JOKaIbHOM CETH)

15. DAeKTpOHHBIN (HOHI HOPMATUBHO-TEXHUYECKON U HOPMATUBHO-TIPAaBOBOM
unpopmaiuu Koncopunyma «Koaekey : cait. — Cankr-IletepOypr. — URL:
https://docs.cntd.ru/
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6. METOANYECKUE YKA3ZAHMUS U1 OBYHAIOLIUXCAIIO
OCBOEHMIO JUCIIUIIJIMHBI

JlucuumuiiHa npeycMaTpyUBaeT JIEKIIMOHHBIE U IPAKTUYECKUE 3aHATHSL.

YcmemnHoe u3yueHne Kypca TpeOyeT MOCeeHus JSKINH, aKTUBHOW paOOTHI Ha
NPaKTUYECKUX 3aHATHAX, BBINOJHEHUE BCEX YYEOHBIX 3a/JaHds MPEnojaBaTelid,
O3HAKOMJIEHUE C OCHOBHOM U JONOJHUATEIBHON JINTEPATYPOU.

Bo BpeMs JIeKIIMH CTYAEHT J10JKEH BECTH KOHCIIEKT.

PaboTa ¢ KOHCHEKTOM JEKIMI TpeanoigaraeT NpocMOTp KOHCIEKTa B TOT ke
JeHb 1ocie 3aHsatuil. [Ipu 3TOM HEOOXOAMMO TOMETHTh MaTepHallbl KOHCIIEKTa,
KOTOPBIE BBI3BIBAIOT 3aTPyAHCHUS 1JIsi TOHUMaHUs. [Ipu 3ToM o0ydaromuiics 10KeH
CTapaThCA HAWTHU OTBETHI HA 3aTPYAHUTEIbHBIE BOIIPOCHI, HCIIOJIb3YSI PEKOMEHIyEMYIO
auteparypy. Ecnu eMy caMocCTOSITENbHO HE YyAaloch pa3odparbcs B Marepuale,
HEOOXOAUMO  CcOpMYJIMPOBAaTh BOMNPOCHI U  OOPAaTUTBCA 3@ IOMOLIBIO K
MpenoAaBaTelio Ha KOHCYIbTAllMU UK OJVDKAMIIEeH JIeKIUH.

OOyuaromieMycsi HeOOXOJIUMO PETYJIIPHO OTBOJAMUTH BpeMs JJii MOBTOPEHUS
MPOWJIEHHOT O MaTepuasa, IpOBEPsis CBOM 3HAHUSI, YMEHHSI M HABBIKH 110 KOHTPOJIbHBIM
BOITPOCAM.

IIpakTHYeckHe 3aHATHSA COCTABISIIOT BaXXHYI0 YacTh MPO(ecCHOHATBbHON
MOJATOTOBKM CTyAE€HTOB. OCHOBHAas 1€JIb MPOBEACHUS MNPAKTUYECKUX 3AHITHH —
(dbopMHpOBaHHE Yy CTYJAEHTOB AHAJIMTUYECKOrO0, TBOPYECKOTO MBIIUICHHUS ITyTEM
npUOOpeTEeHUs MPAKTUYECKUX HABBIKOB.

Meronnueckue ykazaHus K IPAaKTUYECKUM 3aHATHM T10 JUCLHUIUIMHE HapsLy C
paboyeil mporpaMMoil U rpauKoM y4eOHOro MpoLecca OTHOCATCA K METOAMYECKUM
JIOKYMEHTaM, ONpEeJIeNSIOINM YPOBEHb OpraHu3allii U KauecTBa 00pa30BaTeIbHOTO
nporecca.

[Ipy moAroToBKEe K NMPAKTHYECKMM 3aHATHAM HEOOXOAMMO MPOCMOTPETH
KOHCIIEKTBI JIEKIIUH U METOJIUYECKHE YKa3aHMs, PEKOMEHIOBaHHYIO JUTEPATYPy IO
JTAHHOU TeMe; MOJArOTOBUTHCS K OTBETY HAa KOHTPOJIbHBIE BOIIPOCHI.

B Xxone BbINOMHEHHS WHAMBUAYAJIBHOTO 3aJaHHSI MPAKTUYECKOTO 3aHITHUS
CTYJIEHT TOTOBUT OTYEeT O pabore. B oTuer 3aHOCATCS pe3yJbTaThl BBINOJHEHUS
KQ)KJIOTO IMyHKTa 3aJ1aHus (rpaduku, TabJIUIbI, PACUEThI, OTBETHI HA BOITPOCHI TyHKTOB
3aJIaHusl, pPEelIeHUue MPUMEPOB U 3a7ad U T.0.). 3a 10 MUH 10 OKOHYAHUS 3aHITHUS
MPEernoIaBaTesib MPoOBEpseT 00bEM BBINOJHEHHON Ha 3aHATUUA pabOThl U OTMEYaAET
pe3ynbTaT B paboueM KypHale.

OcraBuvecss HEBBINOJIHEHHBIMH MYHKTBI 3aJaHUsl IMPAKTHUYECKOTO 3aHATHS
CTYZEHT 00s13aH J10/1e71aTh CAMOCTOSATEIBHO.

Ilocne mpoBepkH oOT4YeTa MPENOJAaBATENb MOXKET IMPOBOAMTH YCTHBIA WIIU
NUCBMEHHBIA ONpOC CTYAEHTOB JUIsl KOHTPOJII YCBOEHMSI MMM OCHOBHBIX
TEOPETHUYECKUX U NPAKTUYECKUX 3HAHUI MO TEME 3aHATHUS (CTYyAECHTHI JOJKHBI 3HATH
CMBICJI MOJYYEHHBIX UMHU PE3yJbTaTOB M OTBETHl HAa KOHTPOJIbHBIE BOMpOCHI). I1o
pe3yabpTaTaM IMPOBEPKM OTYETa M OINpPOCa BBICTABISETCS OLEHKA 332 MPAKTUYECKOE
3aHSTHE.

CamocrositenbHas padora ctyaeHToB (CPC) mo JUCHUIIIIMHE UTPAET BAXKHYIO
POJIb B X0JI€ BCEro yueOHOro npoiecca.
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7. OHEHOYHBIE CPEJICTBA VIS KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT ¢oHIA OLEHOYHBIX CPEACTB

OueHouHble  CpelncTBa  MpEeAHA3HAYEHbl JUISl  KOHTPOJSIT M OLEHKH
00pa30BaTENbHBIX JTOCTHXKEHUN OOYYalOIIMXCs, OCBOMBIIMX MPOTpamMMmy y4ueOHOM
JUCUUTUINHBI.

@OHJT OLEHOYHBIX CpPEJICTB BKJIIOYAET KOHTPOJIbHBIE MaTepHasbl IS
NPOBEICHHUS  TeKylero KOHTpoJass B  (opmMe 1OpoBepouHble  PabOTHI,
CaMOCTOSITENIbHBIE PA0OTH M KOHTPOJIbHBIEC pAa0OTHI M MPOMEKYTOYHOM aTTecTalu
B (hopMe 3auyeTa U IK3aMeHa.

Lenu u 3aga4un pOHI0B OLIEHOUYHBIX CPEACTB

@oHABl ONEHOYHBIX CPEICTB CO3MAIOTCA JJIS aTTECTAllMd OOYYaloUuuxcs C
HENbI0 OICHKM WX TEPCOHATBHBIX JOCTIKEHUH TMOATAHBIM  TpPeOOBAaHUAM
cootBercTBytoMe [ITICC3 u npeacrasisieT co00il COBOKYITHOCTh KOHTPOJIUPYIOIIMX
MaTepuajoB, MO3BOJSIIONIMX OICHUTh YMEHHs, 3HAHUSA, NPAKTHUYECKUW OMBIT U
OCBOEHHBIE KOMITETEHIIHH.

@DOHIBl OLIEHOYHBIX CPEJCTB IMO3BOJSAIOT YCTAaHOBUTH COOTBETCTBUE YPOBHS
IOJIFOTOBKH CTY/IEHTA Ha Ka)KJIOM 3Tare 00yueHus TpedoBaHusAM pabodeil mporpaMmbl
y4eOHOW JUCLUMIUIMHBI, paboyedl mporpamMmbl  HpPO(ECCHOHATBHOTO  MOJYJI,
porpaMMam IpakTHK, IPOTPaMME rOCy1apCTBEHHOW UTOMOBOM aTTeCTallUu.
3anagamu POHIOB OLIECHOUYHBIX CPEACTB SABIISIOTCS:

—KOHTPOJIb W YIpaBICHHE TPOIECCOM MPUOOPETEHHUS  CTYACHTaMHU
HEOOXOMMBIX 3HAHWUN U YMEHUH, ONIpeIeTICHHBIX (efepaTbHBIMU FOCYAapPCTBEHHBIMU
oOpazoBatenbHbiMU cTanapTamMu CITO mo cooTBETCTBYIOMIEH CIIEIIMATBHOCTH;

—KOHTpOJIb U yIpaBlieHHe AocTkeHueM neneit peanmnzauun [TIICC3 CIIO,
OTpEJICICHHBIX B BHUJE Ha0opa OOHMX W MPOPECCHOHAIBHBIX KOMIIETCHIIUN
BBIITYCKHHUKOB;

—o0ecreyeHne COOTBETCTBUSL pe3yJbTaTOB OOy4YeHHs 3ajadaM Oyayuiei
pohecCHOHATBEHOM e TEIBHOCTH BBITY CKHUKA.

7.2. Kpurepum olleHKH 3HAHUI

OueHka NUCHbMEHHBIX KOHTPOJIbHBIX Pa00T 00y4aromuxcs o MmaTeMaTHKe:

OTBeT OLICHUBACTCSI OMMEMKOU «5», eCIIn:

— paboTa BBITOJIHEHA MTOJTHOCTBIO;

— B JIOTMYECKUX PACCYXICHUAX U OOOCHOBAHUMU PEIIECHUS HET MPOOETIOB U
OIINOOK;

— B pEIICHHH HET MaTeMaTHYeCKUX OIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OMHCKA, KOTOpasi HE SBJISICTCS CJEJACTBHEM HE3HAHUs WM HEMOHUMAaHHUS y4eOHOTO
Marepuana).

Ommemka «4» CTaBUTCA B CIEAYIOIINX CIIyYasx:
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— paboTa BBINOJHEHA TMOJHOCTHIO, HO OOOCHOBAaHUS WIAroB pEIICHUs
HEJOCTaTOYHbl (eciu  yMeHHe OOOCHOBBIBaTb PpACCYXKIACHHMS HE  SIBISUIOCH
CHeUaIbHbIM 0OBEKTOM MPOBEPKN);

— JIONYIIEHbl OJHA OIIMOKAa WJIM €CTh JIBa — TPU HENOYETa B BBIKJIAJKAX,
PHUCYHKaX, YepTeKax WK rpapukax (eciu 3TH BUABI paboT HE SBISUIMCH CIEIUATIbHBIM
00BEKTOM MPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIU:

— JIomyIIeHo OoJiee OJHOM OMMOKM WM 0Oojee OBYX — TPEX HEIO0YETOB B
BBIKJIQ/IKaX, YepTekax WM rpadukax, HO oOydaromuiics obnagaeT o0sA3aTeIbHbIMU
YMEHHMSIMU 110 IPOBEPSIEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIU:

— JIONYIIEHbI CYLIECTBEHHbIE OIIMOKH, MOKA3aBIIWE, YTO OOy4YarOIIMUCS HE
oOnafaeT 00s3aTeIbHBIMU YMEHHUSIMU 110 JAHHOM TeMe B MOJHOM Mepe.

OueHKa yCTHBIX OTBETOB 00YYAKOIIUXCS 110 MaTeMaTHKe:

OTBeT OLICHUBAETCS OMMEMKOU «5», €CIU CTYJEHT:

— TMIOJHO pacKpblUl COJAEpXKaHUE MaTephalia B 00beMe, MPEeTyCMOTPEHHOM
IIPOrPaMMON;

— W3JI0KWJI ~ MaTepuall  rPaMOTHBIM  S3bIKOM, TOYHO  HCIOJIb3Ys
MAaTE€MaTUYECKyl0 TEPMHHOJIOTHMIO M CUMBOJMKY, B OIPEIEICHHON JIOrMYECKOU
IIOCJIEIOBATEIBHOCTH;

— TMPaBWIbHO BBINOJIHWI PHCYHKH, YEpPTEXKH, TIpapuKHU, COIYTCTBYIOLIUE
OTBETY;

— TMOKa3aJ]l yMEHUE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU NpPUMEpPaMU,
IIPUMEHSATH €€ B HOBOM CUTYalllU TP BBINOJIHEHUHU PAKTUYECKOTO 3aJaHHUs;

— TMPOJAEMOHCTPUPOBAJl 3HAHHUE TEOPUU DPAHEE H3YUEHHBIX COMYTCTBYIOIIHUX
TeM, C(OPMHPOBAHHOCTh M YCTOMYMBOCTb MCHOJB3YEMbIX IMPU OTBETE YMEHHM H
HAaBBIKOB;

— OTBEYaJ CAaMOCTOSTENbHO, 0€3 HABOSAIINX BOIIPOCOB MPENOIaBaTENs;

— BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IPU OCBEIIEHWH BTOPOCTENEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE YUYEHHMK JIETKO HMCHIPABHJI IMOCJE 3aMeyaHus
YUHTEJIS.

OTBeT OLICHUBACTCSI OMMEMKOU «4», €CIU yIOBIETBOPSIET B OCHOBHOM TPEeOOBaHUSIM
Ha OLICHKY «5», HO MPU 3TOM MUMEET OJUH U3 HEJOCTATKOB:

— B W3JIOKEHHWU JIOMYIIEHbI HeOOoJbIIME TpoOenbl, HE HCKa3MUBIIEEe
MaTEeMaTUYECKOEe COJIepKaHUE OTBETA;

— JIONYILEHbI OJUH — JBa HEAOYETA MPU OCBEUIEHUH OCHOBHOI'O COJEP KAHUS
OTBETAa, UCTIPABIICHHBIE MOCJIE 3aMeUYaHusl IPENO1aBaTEeNs;

— JIONyIEeHbl omuOka wiM Ooyiee JBYX HEJAOYETOB MPHU OCBEIECHUU
BTOPOCTEIIEHHBIX BOMNPOCOB WM B BBIKJIAJKaX, JErKO MCIPABJICHHBIE IIOCIE
3aMeyaHusl MpernoaaBaTes.

Ommemka «3» CTaBUTCS B CIEAYIOUIUX CIydasx:

37



— HEMNOJIHO PACKPBITO COAEpXkKaHWE MaTepuana (CoAepKaHUE H3JI0KEHO
(¢parmMeHTapHO, HE BCerja IOCJIEI0BATEIbHO), HO IOKa3aHO oO0Ilee MOHMMAaHHE
BOIIPOCA M  MPOJEMOHCTPUPOBAHBI  YMEHHUSA, JIOCTATOYHBIE [UIsl  YCBOEHUS
nporpaMMHOro wmarepuana (ompexneneHsl «TpeboBaHusAMH K MaTeMaTH4ECKOU
MOJIFOTOBKE 00YYaIOIIMXCs» B HACTOAIICH MpOrpaMMe 1Mo MaTeMaTUKe);

— UMEJNHCh 3aTPyAHCHUS WM JIOMyUIEHbl OIMMOKM B  OMpeIeIeHUU
MaTEeMaTUYECKONM TEPMHMHOJIOTMM, YEpTEKaxX, BBIKJIAJKaX, HCIPABICHHBIE I10CIE
HECKOJIbKHX HaBOSIIMX BOIIPOCOB MTPEMNOIaBATEIS;

— CTYJIEHT HE CIpaBWICS C IMPUMEHEHHEM TEOpPUHM B HOBOW CHUTyalMH IpU
BBIMIOJTHEHUH MTPAKTHUECKOTO 3aJJaHMsl, HO BBITIOJIHUII 3a/1aHuUsl 003aTeIbHOTO YPOBHS
CJIOKHOCTH T10 IaHHOM TeMe;

— IpU JOCTaTOYHOM 3HAHMM TEOPETHUECKOIO MaTepuaia  BbISBICHA
HEJI0CTaTOYHasi COPMHUPOBAHHOCTh OCHOBHBIX YMEHHI U HaBBIKOB.

Ommemka «2» CTaBUTCS B CIEIYIOIUX CITydasx:

— HE PAaCKpBITO OCHOBHOE COZIEp KaHKUE y4eOHOr0 MaTepuaa;

— O0OHapy’>Ke€HO HE3HaHUE YYEHUKOM OoJibllel miM HanboJiee BaKHOM 4acTu
y4eOHOI0 MaTepHuaa;

— JIONYIIEHbl OHIMOKM B OINPEACICHUH MOHATUM, NpPU HUCHOJIb30BAHUU
MaTeMaTHYECKON TEPMUHOJIOTHH, B pUCYHKAX, YEpTEXKaxX WU rpaduKax, B BBIKJIAAKAX,
KOTOPbIE HE UCIPABIICHBI TIOCIIE HECKOJIBKUX HABOSIIMX BOIIPOCOB MPENOAABATENS.

Ob6masn kiaaccupuxkanus omMoOOK:

[Ipu oneHke 3HaHWN, YMEHUN U HABBIKOB OOYYAIOIIUXCS CIEAYyeT YUUTHIBATH
BCe OMMOKM (rpyOble U HETpyObI€) U HEAOUYETHI.

1. 'pyObIMHU CUUTAIOTCH OIINOKM:

— HE3HaHWE OMNpeJIeNICHUs] OCHOBHBIX TMOHSTUM, 3aKOHOB, MPaBUJI, OCHOBHBIX
MOJIOKEHUN Teopuu, He3HaHue (HOpMYyJ, OOIICTPUHSATHIX CHUMBOJIOB 0003HAYCHUM
BEJINYWH, €IMHUL] KX U3MEPEHUS,

— HE3HaHWE HAMMEHOBAHUU €IMHUIL] U3MEPEHUS;

— HEYMEHUE BBIJIETUTh B OTBETE TJIABHOE;

— HEyMEHHUE NMPUMEHSTh 3HaHUs, AJITOPUTMBI JIJIs1 PEIICHUs 3a/1a4;

— HEYMEHHE JIeaTh BBIBOJbI U 000OIICHUS;

— HEYMEHHUE YUTaTh M CTPOUTH TpaduKH;

— HEyMeHHue MOJIH30BaThCS MIePBOMCTOYHUKAMU, Y4EOHUKOM u
CIIPaBOYHUKAMU;

— TOTeps KOPHS UM COXPaHEHHE MOCTOPOHHET0 KOPHS;

— orOpackiBanue 6e3 00bSICHEHUH OHOTO 13 HUX;

— PpaBHO3HAYHBIC UM OIITUOKH;

— BBIYHMCJIUTENIbHBIC OMUOKH, €CJIM OHU HE SIBJISIFOTCSI OTTUCKOM;

— JIOTUYECKHE OIINOKHU.

2. K HerpyObIM oIMOKaM cJjieyeT OTHeCTH:
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— HETOYHOCTHb (hOPMYIHPOBOK, ONMpPEIEICHUN, TOHATUN, TEOPHil, BbI3BaHHAs
HEIIOJIHOTOM OXBaTa OCHOBHBIX INPU3HAKOB ONPEAEIAEMOIO IMOHATUSA WM 3aMEHOU
OJIHOTO - IBYX M3 3THUX IIPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTb rpaduka;

— HEpalMOHAJIBHBIM METOJ PELICHNS 33141 WJIX HEAOCTATOYHO IPOAYMaHHbIN
IlaH OTBeTa (HapyllE€HUE JIOTHKH, IOJAMEHAa OTAEJIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETIEHHBIMH );

— HepalMOHAIbHBIE METOABI pa0OTHI CO CIIPABOYHOM U IPYTON JIUTEPATYPOU;

— HEyMEHHE peniaTh 3a/1au, BBIOJIHATH 3aJaHUs B OOIIEM BHJIC.
3. Hexoueramu ABJIAIOTCA:

— HCPAIUOHAJIbHBIC IIPUCMBbI BBIUHCJICHUN U Hp606pa3OBaHHﬁ;

— HeOpeXHOE BHITIOJIHEHHE 3aIuCcel, YepTexe, cxeM, rpadukos.

7.3. OneHoYHbIE CPpeACTBA JAJIA MPOBEACHUA TeKYIIel aTTecTaluu

Tekyiiuii KOHTPOJIb MOXKET MPOBOJAUTHCS B popme:

— (poHTaIBHBIN OIpoc
— WHJAWBUIYAIBHBIA YCTHBIA OMIPOC

— TMHUCHMEHHBIN KOHTPOJIb
— TECTHPOBAHHUE MO0 TEOPETHUCCKOMY MaTepHAITy
— npakThyeckas (JlaboparopHasi) paboTta

— 3ammTa pedepara
— 3aIUTa BRIMTOJTHEHHOTO 3aaHus,
— pazpaboTtka mpobisieMbl Kypca (JoKIam).

OlieHMBaHUE NPH TEKYILIEHW aTTECTAIIMU

®dopma Buiaseus JInyneie ITpumepsl
aTTectauu | 3HaHUA YmMmenus (HaBBIKH) KayecTBa OLIEHOYHBIX
U CTYJEHTa CPEICTB
YcrHbii Kontposnb Ornenka Ornenka Orenka 3amaun K
ONpOC 110 | 3HAHUH 1O YMEHHUS HaBBIKOB CIIOCOOHOCTH KOHTPOJIBHO
TeMaM ONPEIIEICHHBIM | pa3InyaTh paboThI ¢ OIEPaTUBHO U it pabote
npobiaemam KOHKpETHBIE JUTEPATYpHBl | KAYECTBEHHO BOIIPOCHI
TTOHSITHS MU OTBEYaTh Ha NPHIIATAI0TCS
HUCTOYHUKAMHU | TIOCTABJICHHbBIE
BOIIPOCHI
Pedepar Kontponb Ouenka Ouenka Ouenka Tembl
(oxmnanm) 3HaHUU 10 YMEHHUS HAaBBIKOB CHOCOOHOCTH K pedeparon
OIIPEAEIEHHBIM | pa3Inu4aTh paboThI ¢ CaMOCTOSITENIBHO | (JIOKJIa/10B)
npoGiemMam KOHKPETHBIE JAUTepaTypHBl | i paboTte u [PHUIIAranTCs
MTOHSATHS MU aHaJIn3y
WMCTOYHUKAMHU | JINTEPATYyPHBIX
HCTOYHUKOB
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KonTpons
Hasi pabora

KonTpo:s
3HaHUS
TEOPETUUECKUX
OCHOB
MaTEMaTHKHU.

Orenka
YMEHHSI
paborath ¢
MaTeMaTUYECK
UM armapaToM
JUIST
obecrneueHuUs
pelIeHus
MPAKTHYCCKUX
3ajad4.

OnecHka
HABBIKOB
paboTsI ¢
MaTEeMaTHYECK
UM armapaTroM

OreHka
CIIOCOOHOCTH
OTIePaTHBHO U
Ka4eCTBEHHO
pemiars
[TOCTaBJIEHHBIE
Ha TPaKTHYECKUX
paboTax 3amaun
u
apryMEHTHPOBAT
b PE3YJIbTATHI

KonTponbH
bI€ pabOTHI
npujiiararoTcsd

IIpuMepHbIe TECTOBbIE 3aJaHUS: HE IIPEyCMOTPEHBI.
IIpuMmepHas TemaTnKa pedeparTos:

CoNoOkWWNE

HenpepsiBHBIE ApOOH.
[IpuMeHeHue CIOXKHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyueTax.
[TapaiutenbHOE TPOEKTUPOBAHHUE.
Cpennue 3Ha4eHUs! U UX IPUMEHEHUE B CTATUCTHUKE.
BekTopHoe 3a1aHue IPSIMBIX U TUIOCKOCTEN B ITPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOJIeOaHuM.
['padmueckoe penieHne ypaBHEHU U HEPABEHCTB.
[IpaBubHBIE U MOTYIPABUIBHBIE MHOTOTPAHHUKH.
. KoHnueckue ceueHust U UX NPUMEHEHHUE B TEXHUKE.

10 [Tonsitue nuddepeHimana u ero NPUIOKEHUS.
11.Cxembl NOBTOPHBIX UCTIbITaHUN BepHyu.
12.ViccnenoBanne ypaBHEHUH U HEPABEHCTB C TTaPaMETPOM.
IIpumepHbIe BONPOCHI JJI YCTHOT'O ONpPOca:
1./{aiiTe onpeneneHne KOMIUIEKCHOTO YHCIA.
2.JlaliTe onpeieiecHUE MHUMOW €IMHULIBI
3.Ha3oBute HaTypajbHbIC YUCTA.

4. Ha3oBuTe panmoHaIbHbIE YKCIa
5.Ha3oBute crerieHn MHUMOM € IUHUIBI
6.Kakue KOMILUIEKCHBIE YK ClIa HA3bIBAKOTCS PABHBIMU
7.Kakne KOMIUIEKCHBIE YK CIIa HAa3bIBAKOTCS CONPSKEHHBIMU.
8.Kakne KOMIIJIEKCHBIE YHCIIa Ha3bIBAKOTCSI TPOTUBOIOJIOKHBIMU
9.Kak n300pakaroTcsi KOMITJIEKCHBIE YHCIIa TEOMETPUIECKU
10.{aiiTe onpeneneHne MOAYIsl KOMIIEKCHOTO YHCIIA.
11.Kak HailTH apryMeHTbI KOMIUIEKCHOTO YHCIIa
12.I1epeuncnute GopMbl 3aMUCH KOMIUIEKCHBIX YHCEl
13Kak BBINOJHSTH ACUCTBUS HaJl KOMITJIEKCHBIMHU YHCJIAMU B alreOpandeckoin

dbopwme.

14.HazoBuTE YUCIIO CONMPSHKEHHOE KOMIUIEKCHOMY Yuclly Z = 2 - 31 ¥ IEPEMHOKHUB
UX JanTe OTBET
15.Yemy paBHBI KOPHU KBaJAPAaTHOTO YPABHEHUS C OTPULIATEIbHBIM
JUCKPUMHUHAHTOM.
16.JaliTe onpeaeneHre KOMILUIEKCHOTO YUCIa.




17.3anucaTh CBOMCTBA CTENEHH C MPOU3BOJIBHBIM MOKAa3aTEIEM.

18.YTo Ha3bIBaeTCs JIOTapu(PMOM C TPOU3BOIHHBIM OCHOBAHUEM ?
19.3anmcaTh OCHOBHOE JIOTApU(PMUIECKOE TOKIACCTBO.

20.IToctpouts rpaduk nokazareabHONU QYHKINU C OCHOBaHHEM Ooibliie 1.
21.Yrto HazpiBaeTcs gorapudMupoBaHuEM?

22.YTo Ha3bIBAIOT HATYPaAIbHBIM JIOTapupMOM?

23.3anmcath GhopMyITy Mepexoa OT OJHOTO OCHOBAHUS K IPyTroMy?
24.HazoBure Gpopmyisl Kpamepa.

25 Ilepeuniciure METO/IbI PEIICHUS] CUCTEM JIMHEHHBIX YpaBHEHUH C IBYMsI
HEU3BECTHBIMH.

26.Ilepeuriciiure METO/IbI PEIICHUS CUCTEM JIMHEHHBIX YPaBHEHUH C TpeMs
HEU3BECTHBIMH.

27.Ha3oBuTe CBOICTBA OMPEACTUTENS.

28.Ecnu onpenenuTeb paBeH HYJIIO, TO CKOJIBKO PEHICHUI UMEET CUCTEMA
29.Yto HazbBaeTcs pyHKIUECH?

30.Yro Takoe 006nacTh onpeaesieHus U 00J1acTh 3HAYCHUH (PYHKIUHN?

31.Yrto Ha3biBaeTcs (pyHKIMEN 0OpaTHON JaHHOW?

32.J1aTh onpesesieHrue CI0KHON (QyHKINU.

33.ITpuBectu npuMepbl OOPaTUMBIX (DYHKIIHA.

34.IlepeuncauTh ciocoObl 3aAaHus GyHKUUN, UX TOCTOMHCTBA U HEJIOCTATKHU.
35.Yr1o HazbiBaeTcs rpadukom GyHKIUNU?

36.KakoBbl 0cOO€HHOCTHU TpaUKOB MPSIMON U 0OpaTHON PYHKITUN?

37.01 4ero 3aBUCUT 00JIACTH OMPEICTCHUS CIOKHON PYHKITUN?

38.Kak no rpaduky GyHKIUHA ONPENETUTh, SIBIsSETCS U QYHKIIUS YETHON, HEUYETHOM.
39.Yto Ha3bIBaeTCs MPOU3BOAHON (PYHKITHH?

40.Yto nmoka3piBaeT nMpou3BoHast (GyHKIMS B TOUKE?

41.KaKoB reOMETpUYECKNAN CMBICII TPOU3BOIHON?

42.KakoB (hu3n4ecKuii CMbIC MPOU3BOTHOM ?

43 Kakue CBOWCTBA MPOU3BOIHON BbI 3HAETE?

44 1o xakuM (opMysaM BBIYHCIISIOTCS POU3BOIHBIE TPUTOHOMETPUUYECKUX
byHKUMNA?

45.11o xakuM (opmysaM BbIYUCISIOTCS MPOU3BOIHBIE CTENEHHOW (PYHKIIMM?
46.1To xakuM (opmyaM BBIYUCIIAIOTCS IPOU3BOIHbBIE TTOKA3aTENbHON QyHKUINUN?
47.I1o xakum hopmysiaM BIYHUCIISIOTCS MPOU3BOIHBIE JIoTapupMudeckoit GpyHKIn?
48.Kak BBIYUCIISIFOTCSI TPOU3BOIHBIC CIIOXKHOM (QYHKITUN?

49.Yto naspiBaercs nuddepennraniom GyHKIun?

50.Y1o HEOOXO0IMMO C/IeNaTh, YTOOBI BHIYUCIUTH Auddeperpan GyHKIum?
51.Kakoii Bua UMeeT ypaBHEHHE KacaTebHOU K rpaduky GyHKimu Y= y(X)?
52.KakoB reomerpudeckuii cmbici auddepenimana?

53.Kakas ¢yHKIMs Ha3bIBa€TCI MOHOTOHHO BO3pacTaromien?

54 Kakas (hyHKIIMSI HA3bIBAE€TCS MOHOTOHHO YOBIBaroen?

55.Kak uccnenoBars GyHKIIMIO HA MOHOTOHHOCTB?

56.Kakne TOUKM Ha3bIBAKOTCS KPUTUUECKUMU ?

57.Yr1o Takoe 3KCTpeMyM (PyHKIU?
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58.Kak uccnenoBarh (yHKIMIO HA SKCTPEMYM I10 IEPBOMY MPaBUITY?
59.Kak uccrienoBaTh PYHKIIHIO, YTOOBI TOCTPOUTH €€ rpaduk?

60.Kak BeIuMcIuTh HauOOJbIIIee U HAUMEHbIIIEE 3HaYeHHE (PYyHKIINN Ha
IPOMEKYTKE?

61.Yto siBnsieTCs OCHOBHOM 3a/1auyeil MHTErpaabHOrO HCUUCIECHUS ?

62. Kakas ¢yHKIIMS Ha3pIBaCTCS MEPBOOOPA3HOM IS 3aJaHHOW (PYHKITUHN?
63. Ecimm F(X) — mepBooOpa3Hast s f(X), To KakuM paBEeHCTBOM CBSI3aHBI OHH MEXKTY
coOoi?

64. ChopmynupyiiTe TeOpemMy O CyIIIeCTBOBAaHUH MEPBOOOPa3HON (DYHKITHH.
65. IlepBooOpa3Has onpenenseTcss HeoHO3HauyHO. Kak 3T0 HyHO MOHUMAThH?
66. IloueMy npu MHTErpUPOBAHUU (DYHKIIHMI MOSBIISIETCS MPOU3BOIbHAS
MTOCTOSTHHAS ?

67. Tlouemy ogHa GyHKIIMS UMEET LIETYI0 COBOKYITHOCTh ITEPBOOOPA3HBIX ?
68. Kak 3amucaTh BCIO COBOKYITHOCTB TIEPBOOOPA3HBIX (DYHKITHIA?

69. YUto Ha3bIBacTCS HEOMPEACICHHBIM HHTETPATIOM?

70. Yem oTnuyaeTcs HEOMPEASICHHBIA HHTETPAJl OT ITepBOOOpa3HON HyHKIUHA?
71. TloueMy MHTErpan Ha3bIBAETCS HEONPEAEICHHBIM?

72.YT0 Ha3bIBA€TCSI BEKTOPOM B IIPOCTPAHCTBE?

73.Kakue ObIBaIOT BEKTOPHI B MPOCTPAHCTBE?

74.Yemy paBeH yroia MeXAy BEKTOpaMu?

75.Yemy paBHa JJIMHA BEKTOpa?

76.HeMy paBHO CKaJISIPHOE IIPOU3BEIACHUE BEKTOPOB?

77.Yemy paBHO BEKTOPHOE ITPOU3BEAECHUE BEKTOPOB?

78.HavyasibHOE TTOHSATHE CTEPEOMETPHH (OIpeiesieHne, OCHOBHBIC TTOHSITHS).
79.AKCHOMBI CTEPEOMETPUH.

80.CnencTBus U3 aKCUOM.

81.B3anMHOE pacnonoKeHue AByX NMPSIMBIX B IPOCTPAHCTBE.

82.B3auMHO€ pacnonoKeHue NpsIMON U INIOCKOCTH.

83.IIpu3Hak mapajuieIbHOCTH MPSIMOM U TNTOCKOCTH.

84 Ilpu3Hak mapajuieIbHOCTH JBYX IUIOCKOCTEH.

85.Teopembl 0 MapaILIETbHBIX INIOCKOCTSX.

86.IIpu3Hak nepneHAUKYISPHOCTH MIPSAMOM U INIOCKOCTH.

87.YpaBHeHUS TIIOCKOCTHU (00111€€).

88.IIpu3Hak nepneHAuKyISIPHOCTU ABYX MIOCKOCTEM.

89.YciioBre napaieaIbHOCTH JIBYX IIOCKOCTEN.

90.YcnoBue nepneHauKyIsIpHOCTH ABYX IJIOCKOCTEM.

91.Yron mexny AByMs TUIOCKOCTSMH.

92 ITapameTpuueckoe ypaBHEHUE MPSMON B IPOCTPAHCTBE.

93 .Kanonuueckoe ypaBHEHHUE MPSIMOI B MPOCTPAHCTBE.

94.Yt1o Ha3bIBa€TCS MHOTOIPAHHUKOM?

95 IlpuBeaute npuMeEPbl MHOTOTPAHHUKOB?

96.YT0 Ha3pIBaETCS TEJIOM BpPALLICHUS ?

97 ITpuBeauTe npuMepsl TN BpalllCHMUS.
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IIpuMepHBbIe KOHTPOJIbHBIE PA0OTHI
Konrpoabnasi padora Nel nmo teme «Kopuu, crenenu, Jiorapupmsbi»
BapuanTt Ne 1

1. Beruucaure:
2 1
a) 5—(27)3:(8)3;
6) 23/9-33/24;

20%/3,
®) a7
r) 2-logs 10 —logs 4
)1) 3210g3 5;
ZlogZ%—logzé
log, 256
2. YTIpoCTHUTE BBIpaKEHUE:
813k 8?2
a)——=- 0=
k™2 a

3. BemmmomauTe nefcTBUA:
logo’l 0,005 - logo’l 0,05
Bapuant Ne 2

1. Bemuucnwure:
2

) ()
6) 4 - 325 - 2 - V/40;

B) /36 - 24 - 54;

r) 2-logs; 6 —log; 4

I[) 4310g4 3;

e) 1110g2 4+logq4 2

2. Yupocture BBIpa)KCHI/Ie'

a) (32x197s; 6) V32a7 - Vad

3. BeimosHUTE OEHCTBUA:

log,s 5 + Toa. 15"
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IIpuMepHbIe NPaKTHYECKHE 3aJAHUS:
3aganmue 1:

Bapuant Ne 1

1. Brruucaure:
3
a) 2-(0,3%)z;
6) V18- V/—12;
B) /12 - 32 - 36;
r) 4-log,2-log, 4 + 2;
n) logs 200 — logs 8;
e) 104—3 10g10 5.
2. YTIpoCTHUTE BBIpaKEHUE:
2 3
2, 3
2) M; 6) ¥2nt3 - Y8n3,
a3
3. BeimosHAUTE AEHUCTBUS:

17
10g13 17 - 10g13 E

Bapuant Ne 2

1. Beruucnure:
2 1
a) 3-83 — (8%)3;

6)0,5 |2

15"’

B) V16 - V4 — 23/27;
r)logos 6 —logg s 12;
)1) logs 2 —4

¢) (logs 6 —logs 12 + logs 24) - log,, 25.
2. Ynpocturte BbIpa)kKeHHeE:

a) yg . yg; 6) "Vx25; Vx16,

3. BeimosHUTE OEHCTBUA:

logs 8

17
10813 17 - 10813 1_69

44



3aganmue 2:
BapuanTt Ne 1
BprunciauTe npenenst:

im 3x? —17x+10 5 lim—_2=X 3. lim Vi+z2 -1 4 lim 2x° +x+1
" %55 3x2 —16X+5 Ces3of2x-1" T3 322 oe 3% 4 x% +1
_ 2x*-5x-3
5. Beruncnuts npenen GyHkuu lim —— nopux, =3 U X, = .
penen gpynkun lim - >— - — —mpux, 0 =
Bapuant Ne 2
Boruncnuth npeensl:
_AX*—Tx+3 . X _1-41-%° . Bx* —x®+2x
1. lim———. 2. lim . 3 lim———. 4 lim———.
o1 3x* —2x -1 0 34X —/3-X o0 X2 o x4 —8x +1
. AXP—Tx-2
5. Beruucnutsb npeaen pyHKuuu lenx] o _x_g PHX = 0 H X, =0.
IIpuMepHBbIe caMoCcTONATEIbHBIE PA0OTHI
Pa6ora 1:
Bapuant Ne 1
1. Beruucnure:
2tg (E) -[tg 7 4 cos E]
a) 4 3 6 .
. 3 '
cosz —2sin —
2
) cos” 336" —cos®156° +1tg100° -tg350° tg°18°
tg272° + ctg?162° 2
. 3 7 37 3
B) sin(a — B), cosa=—,C08f=———, —<a<2r U n<f<—,
) sin(a — B),ecau a=c B 252a7rﬂﬂ2
3 V4
I) €0S2¢,ecaucosa = c nl<ac< r
tg150° sin 200°
2. OnpenenuTte 3HaK BEIPAKCHUS: . 5.
c0s320" ctg140
3. Bpruucnure 3HaueHNE OCTAIBHBIX TPUTOHOMETPUYECKUX (DYHKITUH yTiIa o, eClIu
3 3
Clgo=— U7 <a<—.
3 2
. 5,37
sin“(— +a) sin?(—a)

4. JlokaxuTe TOXKIECTBO: =1.

Ctgz(a—Zﬂ') Cth(a_‘?’i)
2
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5. Yopocrure: sin(a —2r)- cos(%ﬁ —a)+t9(r —a) -tg(%ﬂ +a) +cos’ (% -a).

Bapuant Ne 2
1. Beruucnwure:
sin? x —3cos? x
a) y=

~ 2sin? x+cos’ X
6) Sln(—T) + COS(T) + tg (T) - Ctg(T) ;

, €cim tgx =3;

137 177 227 37x

B) tg(a + ), eciu Ctgazg, O<a<%;

a 3 3
I') COS—,ecnuCosa =— U — <a < 21 .
2 5 2

sin145°ctg250°
c0s315°tg200°

3. BwruuciauTe 3HaYCHUE OCTATBHBIX TPUTOHOMETPUUICSCKUX (DYHKITUH yTIIa oL, €CITu

2. OmpenenuTte 3HAK BBIPAKECHUS:

T
COSa=—— U —<a<r.
5 2

4. JlokaxxuTe TOXJIECTBO: tga -tgf + (tga +1tgp) -ctg(a + ) =1.

: Y. cos(Z) —sin(Xy - sin(*
5. Ympocrure: cos(4) cos(6) S|n(4) sm(6).

Pabora 2:
1. = go.  (tgx)' =
20 (Xa)/ — Qo (Cth)' —
B uactrocts, X = 100,  (arcsinx)’ =
(x?*)' = 11°.  (arccosXx)’' =
(x%) = 120.  (arctgx)' =
0 arcctgx)’ =
(Vx) = 130, (arcctgx)
' ITPABUJIA JUDODPEPEHIIMPOBAHNM A
(E] = 140, (U+v)' =
X
3. (kx+b)'= 150, (U-v) =
40, (ax)! — 16°. (UV)’ —
B wactHOCTH, (") = 17, (eu)' =
5% (log, x)"= 18,
B wactHOCTH, (Inx)’= (Vj B
(lgx) = (E) i
B wacrroctn, \V 5
6o.  (sinx)’'= [TPOM3BOHAS CJIOXKHON ®YHKIINA
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70. (cosx)' = 19°. f(p(x)) =

Pa6ora 3:
3anucarh TaOJUYHBIC HHTETPAJIBL:
1°. I 0dx =
2°, J' X dx = B wacTHOCTH, Idx =
30, [H_
X
40, J‘axdx = B yacTHOCTH, Iexdx =
5°, jcos xdx =
6°. Isinxdx =
dx
7°. =
I cos? x
dx
8°. =
-[ sin? x
dx dx
9°, ——— =B yacTHOCTH, | —— =
.[ [a2 —x? .[ h_ 2
dx dx
10°. = B gactHOCTH, =
J a’+x° I 1+ x?
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7.4.01eHOYHBIE CPEACTBA I IPOBeIeHUsI IPOMEKYTOYHOM aTTecTaluu

IIpomexxyTouHas aTTecTanus

. JInunsbie [Tpumepsi
dopma IIpakTrueckuit
aTTeCTALIN 3HaHUs YMenus onbIT (BAAETH) KayecTBa OLIEHOYHBIX
CTYJEHTa CPEICTB
Huddepen | Kontpons Ouenka ymenust | Ouenka HaBbIKOB | OLieHKa KoHntposbHas
[UPOBAHHBI | 3HAHUSA peliath JIOTUYECKOTO crocobHoctu | pabota
i 3aueT (B | OCHOBHBIX TUIIOBBIE MBIIUIEHUSI TIPH | TPAMOTHO U | IpUJIAraercs
BUJIE onpezeNieHul, | 3aJauu B | pEIICHUH 3a/]a4 B | YETKO
KOHTpPOJIBH | TEOpEM, obnactu obmactu u3Jarathb
oil paboTsl) | popmy, npodecCHoHaANb | MPOPECCHOHANIb | MaTepual B
MPaBWI U Np. B | HOK HOU MUCbMEHHOM
MaTeMaTHKe JESTENIbHOCTH. | I€ATEIbHOCTH BUJIE
Ouenka yMeHus
MOHUMATh u
YMETb
NPUMEHSTh Ha
MpaKTUKE
TEOPETUUECKUIN
MaTepua
DK3amMeH Kontpoub I'pamoTHO Ouenka Bompocst u
3HAHUA u3JIarathb CIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUYECKUIl rPaMOTHO U | MPUJIAraloTCs
ONpENEICHUM, | MaTepuan 51 YETKO
TEopeM, YMEIo u3Narath Xoj
bopmy, IPUMEHSTh €ro pelieHus
NpaBUJI U NIp. B | IPU  PEILLICHUU 3a/1a4 B
MaTeMaTHKe MPAKTUYECKUX oOnactu
3a1a4 npodeccuona
JBbHOU
JeATEIbHOCT
u
apryMEHTUPO
BaTh
pEe3yNIbTATHI

7.4.1 llpumepHbIe BONPOCHI /IS MPOBeAeHHs POMEKYTOUHOI aTTecTAlMu:

1. Ilenbie m parmuoHandbHble 4Yucia. JleWcTBUTeNbHBIC Yuciaa. AOCOMIOTHAS M
OTHOCHUTEJIbHAS TOTPEIITHOCTH.

2. KopHu u crenenu, ux cBoicTBA.

3. Jlorapudm: onpenenenue u coiictBa. Buasl morapudmos. [IpaBuna neiictBuii
c Jiorapudmamu.

4, Jlorapudmuyeckue ypaBHeHUs: U HepaBeHCTBA. CrIOCOObI petieHusl.

5. [TokazaTenbHbIC ypaBHEHUS U HepaBeHCTBA. CIIOCOOBI peleHusl.
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6. Pannannas mepa yria. COOTHOIIEHHS MEXY TPayCHON U paluaHHON MepamMu
yraa. CuHyc, KOCUHYC, TaHT€HC, KOTAaHTe€HC Yucia. TpuroHoMmerpuueckue GpyHKIUu
YHUCJIOBOI'O apryMEHTa, 3HAKU UX 3HAUCHH.

1. OcCHOBHBIE TPUTOHOMETPUYECKHE TOXKIecTBA. DopMyIibl TipuBeneHUsl. CUHYC U
KOCHHYC JIBOWHOTO yTJIa.

8. [Ipocreiimne TPUTOHOMETPUUYECKHE ypaBHEHHUSI. Pemenue
TPUTOHOMETPUUECKUX YPABHEHUHN

Q. Oyukiuu. Cnocobbl 3amanus Qynkuuu. CpoiictBa ¢yHKuui. CroxHas
byHKIHSL.

10. Crenennas pyHKUHA: ONpEEICHNE, CBOWCTBA U TpaduKu

11. TlokazatenbHas (GyHKIUS: ONpeAETICHUE, CBONCTBA U TPaPUKU

12.  Jlorapudmuyeckas QyHKIUS: onpeeieHUE, CBOMCTBA U rpaduKH.

13. CuHyc, KOCUHYC, UX CBOMCTBA U TpaduKmu.

14. TaHreHc, KOTaHI€HC, UX CBOMCTBA U IpaUKHU.

15. IlpeoOpazoBanust  rpaduxoB. [lapamiensHblii  HepeHOC,  CUMMETPHS
OTHOCHTEIFHO OCEH KOOPIWHAT M Hayasla KOOPANHAT, PACTSIKECHUE U CXKATHE.

16. IIpousBoaHas: ompeaeleHne, TeOMETPUIECKI U (PU3UUECKUA CMBICIT.

17. IlpaBuna u Gopmyinsl AuddhepeHuupoBaHus GyHKINN.

18. HeobOxoaumbie ¥ JOCTATOUYHBIC YCJIOBHUS BO3pACTaHUsS U YObIBaHUS (DYHKIIHH,
CYLLECTBOBAHMSI SKCTPEMYMA.

19. HeobOxoaumbie ¥ JOCTaTOYHBIC YCIOBUS BBITYKIOCTH U BOTHYTOCTH rpaduka
dbynkuuu. Onpeaenenne TOUKy neperuoa.

20. Hawubonpiiee n HaMMeHbIIIee 3HaUCHUs (HYHKIIUU HAa TPOMEKYTKE.

21. OO6mas cxema mocTpoeHus rpadukoB PyHKINNA ¢ TOMOIIBIO POU3BOIHOM.

22. llepBooOpasHas: ompenenenne. HeompeneneHHbI WHTETpAN: ONpPEICICHUE U
CBONCTBA.

23. ®opmynsl  uHTerpupoBaHus. CrocoObl BBIYUCICHHUS  HEOMPEAEICHHOTO
UHTerpasa.

24.  OmpeneneHHBIA UHTETPAI: ONpeIeTICHUE, TEOMETPUUECKHII CMBICT U CBOMCTBA.
25. KpuBosMHEWHas Tpanemnus: MOHSATHE, CHOCOObI BBIUMCICHHS IUIONIAAN C
MOMOILBIO OINPEACIIEHHOI0 NHTErpaa.

26.  OCHOBHbIE IOHATHSI KOMOMHATOPUKH.

27. CoOwrtusi. Knaccuueckoe ornpejeneHue BEpOSITHOCTH. TeopeMbl CIOXKEHUS U
YMHOXEHHUS BEPOSATHOCTEM.

28. Bekrop: ompeneneHne W JeWcTBUA Haja HuMH. CBOWMCTBAa ACHCTBHHM Ha
BEKTOPAMHU.

29. Ilouarue npsIMOYTOJIbHON JE€KapTOBOM CHCTEMbI KOOPJUHAT Ha MIIOCKOCTU U B
npoctpancTse. [IpaBuiia neiicTBUIM Hal BEKTOPAMHU, 3aJaHHBIMU KOOPAUHATAMMU.
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30. OcHOBHbIE TTOHSTHUSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUM U CIIEICTBUS U3
HUX.

31. B3zaumHOE pacmoJio’K€HHUE MPSMBIX, MPSIMON U MJIOCKOCTH, ABYX IIOCKOCTEH B
npocTtpancTBe. OCHOBHBIE TEOPEMBI O TAPAJUIETLHOCTH MPSIMON U TNIOCKOCTH.

32. Ilomsitue yrma  MeXAy  CKpeUIMBalOIIUMHCS  HpsMbIMU.  [Ipu3Hak
napajyieIbHOCTH JIBYX IIOCKOCTEH, CBOMCTBA MapauIeNIbHbIX IIOCKOCTEH.

33. IlepneHauKyasIpHOCTh MOPSIMOM M TUIOCKOCTH.  3aBUCHUMOCTb  MEXAY
NapaJyieIbHOCTBIO U MEPICHIUKYIISIPHOCTHIO IPSIMBIX U TIOCKOCTEH.

34. llepnengukynsap u HakjaoHHas. OCHOBHBIE TEOpPEMBbl O TMEPHEHAMKYJSpPE U
HAKJIOHHOM.

35.  VYrom Mexay npsaMoi U MI0cKocThio. Teopema o Tpéx mepneHauKyIspax.

36. Ilonatus AByrpaHHOrO yria, JMHEHMHOTO yrjia, yria MEXAY IUIOCKOCTSIMHU.
OCHOBHBIE TEOPEMBI.

37.  llepneHAMKYJISAPHOCTH ABYX INTIOCKOCTEH.

38. Muororpannuk. [ToBepxHOCTh MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHUKH.
39. Ilpusma: onpenenenne u Buabl. CeueHue B mpu3Max.

40. [lapamnenernumen. Ceuenue B mapaenenumnene. OCHOBHBIC TEOPEMBI.

41. TIlupamwuna: onpenenenue. [IpaBunbHas nupamuaa.

42. llwmuHIp v KOHYC: onpenesieHue u cBoiictBa. CeueHusl.

43. Illap u cepa: onpeneneHue U CBOMCTBRA.

44, OOBEeM reoMeTPUUYECKOTO Tea: MOHATHE U OCHOBHBIE (DOPMYIIBL.

7.4.2. IlpumepHble 3a1a4u VIS POBeIeHUs TPOMEKYTOYHOM aTTecTAlMH

Bapuant Ne 1

Pemmte ypasrenue: (x — 3)? + (x — 4)? — (x — 5)% — x = 24,
6x+2>3x—4,

2x+1>4x—7.

Pemmure cucremMy ypaBHEHMH C TMOMOLIBIO OIPEACIUTENEH CUCTEMBI:

5x + 3y + 3z =48,

2x + 6y — 3z =18,

8x — 3y + 2z = 21.

4, Pemure ypaBaenus: a) logs x = 2logs 3 + %logs 49 — §l095 27,
0)9* —2-3* =63.

sin? (%) +tg3 (g) -2 cos=

1.
2. Pemnte cucteMy HEpaBEHCTB: {
3.

5 Breruucnure: -
' : 2(T 3(T\_5 iy
cos (4)+ctg (6) 2 sing
6. Brruucnure 3Ha4eHNE OCTAIBHBIX TPUTOHOMETPUUECKUX (DYHKIIHMM yTiia o, ecliu
. 3 T
sina = —ZI/IE< a < T.
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Zl+22

1. JUtst 3a0aHHBIXZ,, Z3, Z3, Z4 BBIYUCIUTH BBIPAKEHUE 7az, SO
Zy =341,z =—2+3i,23 =4 — 2i,z, = 4i.
Bapuant Ne 2
1.  Pemmwre ypaBuenue: (5x +4)(5x —4) —10(x — 2) = 4.
2. Pemnte cucteMy HEpaBEHCTB: {3x - 8<2x—10,
2—5x = 6 — 6.
3. Pemmire cucremy ypaBHEHHH C TIOMOIIBIO ONPEACIUTENEN CHCTEMBI:
5x—-3y+4z =6,
2x—y—z=0,
x—2y+z=0.
4, Pemure ypaBHEHUS: a) logf x + lolg X = 6;

2

2
6) 5*+1 — 3.5%"2 = 122,

3ctg§+tgg-(tgg+sin§)-

5. Beruucnure: —
2—CcoST—2 smg
6. Brruucnure 3HaueHUE OCTAIBHBIX TPUTOHOMETPUUECKUX (PYHKIIMH yIiia a, ecliu
V3 3w
cos a =7H7< a < 2.
7 Zl _ZZ
. JI14 3a1aHHbIXZ,, Z5, Z3, Z4 BBIYUCIIUTH BHIPAXKEHHUE —23 ) eciiu

Zl=_3_i,ZZ =2_2i,23=3+2i,24=5.

7.4.2.

7.4.3 IlpuMepHbIe 3aJaHUS 1S OATOTOBKH K IK3aMeHy

1. [Toctpouts rpaduk pyHkimu y=3"-2
2. [TocTpouts rpaduk pynkuuu y = 3 + sin 2x.
3. Haiinure ob6nacts onpenenenus ¢y y = log,(8 —x), y =vx+ 1.
4. Uccnemyiite GyHKIMIO Ha YETHOCTh Y = X% COS X.
5. Havitu f°(1),ecnu f (x) =2 e
X

. x? Ch
6. Haiitu npousBoanyto ¢pynkuuu f(x) = ot Inx+ ~

. x* X 1
7. Haiinure MmakcuMyM QYHKIMH Y = ruira 2x—2 3
8. Haiitu Touku nepernda pyHKIUU y = 13)( -
Q. Haittu HeonpeneneHHbIii UHTErpat: I =2 + ﬁ -3 ldx

cos’x 6
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10.

11.

12.
13.

o o X+1
Havitu HeonpeneneHHbli HHTETPAT: '[ ox X
X

3
Brrancnnts onpeneneHHbil HHTErpat: I (3x? + x)dx
2

Boraucnuts mioniaab GUrypbl, OrpaHHYCHHON THHUAMHA Y = X°,y =2 - X
B mkone 1254 ygammxcs. 3 Hux 1200 ¢ xopomieit ycneBaeMmocThro. Hailtu

BEPOSITHOCTh TOTO, YTO HAYyTa] BEIOPAHHBIN YUYEHUK Oy/IeT HEYCIEBAIOIIHM.

14.

CKoJIbKUMU crioco0amu U3 25 yYeHHKOB Kilacca MOXHO BbIOPATh 4 JUIs y4acTHsl

B IIPpa3sIHNYHOM KOHHGpTG?
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7.4.4 IlpuMepHbIe OMJIETHI 1JIA IPOBEAECHUS IK3aMeHa

/

1920

MUWHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUA P®
denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET»

(®I'bOY BO KyoI'Y)

HNucTnTyT cpeanero npogeccHOHAIBLHOI0 00pa3oBaHUA

BUWJIET Ne 1
1. Lenpie u panoHaNbHBIE YKcia. JlelicTBUTENbHBIC Yncia. AOCOMIOTHAS U
OTHOCHUTEJIbHAS TIOTPEITHOCTH.
2. [IpsimoyromnpHas (IekapToBa) cUCTeMa KOOpAUHAT B IpocTpancTe. Dopmyrna

pPACCTOSIHUS MEXK/Ty JIByMSI TOUKaMH. Y paBHEHUE CephI.
3. Ha skx3amene 60 OuneroB, Anapeii He BeIyuns 3 U3 HuX. Haliure BeposiTHOCTH TOTO,

4qTo EMY IIoMaJgCTCA BBIy‘IeHHLIfI Ooujer.

IIpencenarens npeAMETHON (LIMKIIOBOM) KOMUCCHH 92.C. Ero3zapos

1920

MUWHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUA P®
denepanbHOE roCy1apCTBEHHOE OI0JKETHOE 00Pa30BaTENIbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET)

(®I'bOY BO Ky6I'Y)

HNucTutyT cpennero npogecCHOHAIBHOIO 00pa3oBaHus

BUWJIET Ne 2
1. CreneHu ¢ pallMOHAIBLHBIMU TTOKA3aTEISIMH: ONPE/IeNIEHUE U CBOICTBA.
2. BekTopsl B mpocTpaHCTBE: ONpEIeTCHIE U ICHCTBUS Hal HUMH.
3. CKOJBKUMH CITOCOOAMH MOKHO M3TOTOBUTH TPEXLBETHBIN (hi1ar ¢ TOpU30HTAIHLHBIMU

M0JI0CAaMU, €CIIM UMEETCsl MaTepuai 7 pa3IndHbIX [BETOB?

[Ipeacenarens npeaMeTHON (LIUKJIOBOW) KOMUCCUHI 2.C. Erozapos
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8.OBYYEHHE CTYAEHTOB-UHBAJINJIOB U CTYAEHTOB C OI'PAHUYEHHBIMU
BO3MOXKHOCTAMMU 310POBbA

[Topsimok 00ydYeHUsI UHBAIUIOB U CTYJACHTOB C OTPAHHMYEHHBIMH BO3MOXKHOCTSIMH OIIPE/ICIICH
«ITonoxennem KyOI'Y 00 oOyuyeHMHM CTYyAEHTOB-MHBAIMJIOB M CTYACHTOB C OrPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBbSI».

Jljig U1 ¢ orpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbS ITPEyCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTHH, YIUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHHE 3/I0POBbS TAKHUX JIUII.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI

He npenycmoTpeno
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Penenszus
Ha pabouyro mporpaMmmy yueOHOM TUCIUTUTUHEI
.01 MaTtemaTuka
s cnenraabHOcTH 38.02.01 JxoHOMEKA U OyXTraJTePCKU y4yeT (110 0TPACIsIM)

Pabouas nporpamma yuebnor mucumminnel [1/1.01 Maremaruka pazpaboraHa Jjisi CTYJCHTOB
CIIENIMATILHOCTH CpeiHero mpodeccuoHaibHoro oopazoanus (mamee CIIO) 38.02.01 DxoHomuka u
Oyxrantepckuii ydeT (Mo oTpaciiiM) Ha ocHoBe [IpumepHON mporpammbl o0IIe00pa3oBaTEILHOM
yueOHo# nucuumuinHbl «MateMaTrka: aiaredpa U Hayajla MaTeMaTHYeCKOTO aHaIN3a; TEeOMETPUsD) IS
npoheCcCUOHATBHBIX 00pa3oBaTeIbHBIX OpraHu3alHnii, PEKOMEHTOBAaHHOU ®DenepanbHBIM
rOCYJapCTBEHHBIM aBTOHOMHBIM yupexaeHneM «®denepanbHblii WHCTUTYT Pa3BUTHS 0Opa30BaHUS»
(OPrAY «®U1PO») B kauecTBe MPUMEPHOHN TPOTPAMMBI JUIS pean3alii OCHOBHOM MPOodecCroHaTLHOM
obpa3zoBatenbHOi mporpaMMbl CITO Ha 6a3e 0OCHOBHOTO 00IIeT0 00pa30BaHMUS C MTOTYYECHUEM CPEIHETO
obmiero oopazoBanus. [Iporokos Ne3 ot 21 uromns 2015r. Peructpanmonssiii Homep periensuu 377 ot 23
urost 2015t. @AY «OUPO».

VyeOnas mucummauHa [1J[.01 Marematuka wusywaercs B IHKJIE 001e00pa3oBaTeIbHON
HOJTrOTOBKU y4eOHOro IiaHa B 4acTH npoduibHelX aucuumuiund 11J]. OOyuenue npoBoautcst Ha Oaze
OCHOBHOTO 0011eT0 00pa3oBaHMs U HAIlEJIEHO Ha MOJyuYeHHUe cpeaHero oduiero oobpazoBanus. Paboyas
IporpaMMa COCTaBJIeHa Il O4HOM (opmbl oOyuenus. IIporpamma cocraBieHa KBaJu(HUIMPOBAHHO,
OTIIMYACTCs CUCTEMHBIM IIOAXOA0M. B Heili oxBaueHbl Bce OCHOBHBIE BOIPOCHI 11O I[aHHOﬁ JUCIHUIIIINHE,
HpO(I)eCCI/IOHa.HBHaH 3HAYUMOCTb KOTOPLIX, IMPU MOATIOTOBKE KOMIICTCHTHBIX CHCIUAJIUCTOB, 0CO0€EHHO
BeJIMKA. BU/IbI BHEAYAUTOPHBIX CAMOCTOSTENBHBIX PA0OT MO3BOJISIOT 000OUIUTE U yIITyOUTh H3y4aeMbIi
MaTepHuaj, U HalpaBieHbl Ha 3aKPEIUICHHE yYMEHHs MOWCKA, HAKOIUICHHWS U 0OpabOTKH pPa3IHUYHBIX
UCTOYHUKOB MH(popMarmu. CucTeMa 3HaHUM M YMEHHH, 3aJ0K€HHast B COAEP)KaHUH, CIOCOOCTBYET
NpUOOPETEHHIO TPAKTHYECKOTO ONbITA M COOTBETCTBYET TPEOOBAaHUSAM K pe3yJbTaTaM OCBOCHUS
npeamera. [lacmopt nporpaMmMbl 000CHOBAHHO U MOJIHO OTPAXKAET COJCPKAHNE TUCIUILIMHBL, €€ POJb U
MECTO B MOJATOTOBKE CHEIMATNCTa CPEJHEr0 3BeHA, PACKPHIBACT LIENU U 33a/1a4M YUYeOHOH JAUCIHUIIIHHEI.
OHpeI[eHeHBI Tpe6OBaHI/IH K YMCHUSAM U 3HAHUAM CTYJICHTOB.

PaGouas mporpamma paccuuraHa Ha 254 yaca. JlaHHOE KOJIMYECTBO 4acoOB, BBIJCJICHHOE Ha
OCBOCHUC yqe6H01‘/'1 JAUCHUITIIMHBI, ITIO3BOJIUT MMOJTYYUTH HCO6XOI[I/IMBIC 3HAaHUS U YMCHUA, KOTOPbIE MOYKHO
MPUMEHSTh B JaJIbHEHIIEM Ha IMpakTUKe. TeMaTW4YecKHuil IJIaH MMEET ONTUMAJbHOE pacipeselieHne
4acoB I10 pa3ieiaM U TeMaMm 1o 0YHOi (hopme 00ydeHHs, B COOTBETCTBUH C yUeOHBIM TuTaHoM. Kaskaprit
paszen mporpaMMbl OTpakaeT TEMAaTHKy M BOMPOCHI, MO3BOJIAIONIUE, B IMOJHOM OOBEME, H3Y4YHUTh
HEOOXOIMMBIN TeopeTHueckuil marepuan. [IpoBeneHHe NpakTHYECKHX 3aHATHH, MPEAyCMOTPEHHBIX
paboueil nmporpaMMoii, MO3BOJSIOT 3aKPENHUTh TEOPETHUECKUE 3HAHUS, IPHOOPETEHHBIE TPU M3YUYCHUN
JAHHOM JMCUUTUTUHBI.

Pabouass mporpaMma COIEPKUT MHUHUMYM JIUTEPATYpbl, HEOOXOIUMOMN U U3yYSHHs JaHHOU
qucuuIuiHbel.  PazpaGoranHas ~— paGodas mporpamMma ydeOHOM AMCHUILTMHBI «MaremMaTuka
pPEKOMEH/IyeTCsl ISl MCIONb30BaHMS B Y4YeOHOM IIpoliecce IMpH IOATOTOBKE OOY4YaOUIMXCS TI0
cnenuanbHocTh 38.02.01 DKOHOMUKA U OyXTaNTEPCKUIl yUueT (M0 OTpacisiM).

Penen3senr:
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Peuensus
Ha pabouyro mporpaMmmy yueOHOM TUCIUTUTUHEI

I1/1.01 MaremaTtuka

i crienuanbHocTH 38.02.01 DxoHOMUKa M OyXrantepckuil yueT (110 0Tpacisim)

Pabouass mporpamma yueOno#t mucummimasl [1/1.01 Maremaruka paspaboraHa st
CTYAEHTOB crnenuaibHOCTU 38.02.01 DxoHommka m OyXranTepckwii y4der (1O OTpacisM) CPEIHEro
npodeccuonanpHoro obOpazoBanus (mamee CIIO) Ha oOcCHOBE MPUMEPHON MPOrpaMMBI
o0mieo0pa3oBareabHOM yueOHOM TuCHUIUIMHBI «MaTemaTrka: anredpa U Hadyaja MaTeMaTHu4ecKoro
aHaJM3a; TeOMETPHs» Ui MPOo(ecCHOHANBHBIX 00pa30BaTEIbHBIX OPraHu3aluii, PEKOMEH10BaHHOM
®DenepalibHBIM TOCYJaPCTBEHHBIM aBTOHOMHBIM yupeskaeHrneM «DenepanbHblii HHCTUTYT Pa3BUTUS
obpazoBanus» (PI'AY «OUPOy») B kauecTBe MPUMEPHOM MTPOTPaMMBI VISl peaTu3allid OCHOBHOM
npodeccuoHansHOM 00pazoBarenpHoi mporpammbl CITO Ha 6a3e 0OCHOBHOTO 00IIeTr0 00pa3oBaHUS
C TModydeHHeM cpemHero obmero oOpasoBanus. IIporoxkonmr Ne3 or 21 wuroms 2015r.
Peructpanuonnsiit Homep perensuu 377 ot 23 utoins 2015r. DI'AY «DUPOy.

VYuebnas mucruruimHa I1J.01 Marematnka m3ydaeTcss B LUKIE 00IIe00pa3oBaTebHOM
MOJTrOTOBKH Y4eOHOTO 1iaHa B yactu npoduibHbIX auctumuiad [1/1. OOyuenne npoBoauTcs Ha 6aze
OCHOBHOTO OOIIEero oO0pa3oBaHHsS W HAIECJICHO Ha MOJyYeHHE CpeaHero oOmiero obpa3zoBaHUS.
Pabouas nporpamma cocrapiieHa Jist O4HOUM (POPMBI OOyUEHHUSI.

[TporpammMa cocraBiieHa KBaJHM(HULUHUPOBAHHO, OTIMYAETCS CUCTEMHBIM IOJIX0A0M. B Hell
OXBau€Hbl BCE OCHOBHBIC BONPOCHI IO JAHHOW JUCHMIUIMHE, MpOo(ecCHOHaIbHAas 3HAYMMOCTh
KOTOPBIX, ITPU MOATOTOBKE KOMIIETEHTHBIX CIIEIIMAINCTOB, OCOOCHHO BelMKa. BH/1bl BHEAY IUTOPHBIX
CaMOCTOSITENIbHBIX PA0OT MO3BOJIAIOT 0000IIMTE U YIIyOUTh U3yyaeMblil MaTepuai, 1 HalpaBlieHbl
Ha 3aKpeIUIeHue YMEHMs IOUCKA, HAKOIUIEHUS! U 00pabOTKU Pa3IMYHbIX HICTOUHUKOB HH(OPMAIIHH.

Cucrema 3HaHMH M YMEHMH, 3aJI0)KEHHasi B COJEP)KAaHUH, CIIOCOOCTBYET MPUOOPETEHHIO
IPAaKTUYECKOI'0 OMbITa U COOTBETCTBYET TPEOOBAHUM K pe3ysibTaTaM 0CBOeHUs npeamMerta. [lacopr
porpaMMbl OOOCHOBAaHHO W TIOJHO OTpPa)KaeT COJEp)KaHWE JWCUUIUIMHBI, €€ pPOJb M MECTO B
MOJITOTOBKE CIICIIMAIMCTAa CPEIHEr0 3BEHA, PACKPHIBACT LEIH M 3aJaud Y4eOHOH IHCUIUTUIAHBL
Omnpenenensl TpeOOBaHUS K YMEHUSM U 3HAHUSM CTYJICHTOB.

Pabouas nporpamma paccuntana Ha 254 yaca. J[aHHOE KOJIMYECTBO 4acOB, BBIAECIEHHOE Ha
OCBOCHHE yUeOHOU IUCIMITIMHEI, TO3BOJUT MONyYUTh HEOOXOAMMbIE 3HAHUS M YMEHHS, KOTOpPBIC
MOYKHO TIPHMEHSTh B JallbHEWIIEM Ha MpakTHKe. TeMaTW4ecKWid IJIaH HWMEET ONTHMAaIbHOe
pacripeielieH|e 4acoB 10 pa3jieiaM U TeMaM 0 04HOH popme 00yueHusi, B COOTBETCTBUH C y4EOHBIM
riaHoM. Kaxiplil pa3aen nporpaMmsbl OTpaskaeT TEMAaTHKY U BOIPOCHI, MO3BOJISIOLINE, B MTOJHOM
o0beMe, U3yunuTh HEOOXOIUMBIN TeopeTnueckuil Matepuai. IlpoBeneHre NpakTHUYECKUX 3aHATHH,
IPEIYyCMOTPEHHBIX pabodell MporpaMMoH, TO3BOJIAIOT 3aKPENUTh TEOPETUYECKHE 3HaHuf,
npuoOpeTeHHbIe NIPU W3YYEHUM JaHHOW TUCHUIUIMHBL W3ydyeHue AMCHUIUIMHBI «MaTemaTukay
crocoOcTByeT 3(h()eKTUBHOM M KAaueCTBEHHOH MOATOTOBKE MOJIOABIX CHELMAIMCTOB B 00JacTH
PKOHOMHKH M OyXxrantepckoro ydera. Pabodas mporpamma COAEpPKHT MHUHHMYM JIHTEPATYpHI,
HEOOXOAMMOM JIJIst U3YUYEHUS JaHHOUW THUCIUILTAHEI.

Pazpaborannas pabGodas mporpamMma y4eOHOW TUCHUTUIMHBI «MaTteMaTnkay peKOMEHIyeTCs
JUI UCTOJIb30BaHUS B y4eOHOM Mpoliecce IMpH IMOATOTOBKE OOYyYalomUXCs MO CHEelHaTbHOCTH
38.02.01 DxoHOMUKaA U OyXTraldTepcKuil yueT (1o oTpacism).

Penen3senr:
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