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1. MACIHIOPT PABOYEM MPOT'PAMMBI YUEBHOM JIUCITATIJIMHBI

1.1. O6aacTh NnpUMeHeHHUs MPOrPaMMbI

Pa6ouas mporpamma yueOnoi nucuuruinnsl [1/]. 01 MartemaTrka pazpadotana
JUIs cTyAeHToB cneruaibHocTh 43.02.10 Typu3sM Ha OCHOBE MPUMEPHOM MTPOTrpaMMBI
oOmreoOpazoBaTenbHON y4eOHONW AMCIUIUIMHBI «MatemaTuka: aiaredpa W Hadaia
MaTEeMaTHYECKOTO aHalln3a; TeOMETPHs» Ui MpodeccuOHAIbHBIX 00pa30BaTeIbHbIX
OopraHusanui, pekoMeHaoBaHHOUW denepanbHbBIM TOCYIAPCTBEHHBIM ABTOHOMHBIM
yupexaeHuem «dDenepanbHblii HHCTUTYT pa3BUTHs 00pazoBanusy (PI'AY «DHPOy)
B KauecTBE MPUMEPHOM MpOrpaMMBbl JIJIsl peaii3alii OCHOBHOM mpodeccroHanbHON
oOpazoBarensHOil mporpammbl CIIO Ha 6a3ze ocHOBHOTO 0O0IIEro oopa3oBaHUsI C
NoJIydeHueM cpeqHero obmiero oopazosanusi. [Ipotokon Ne 3 ot 21 wuronsa 2015 1.
Peructpaunonnsiii Homep peuen3zuu 377 ot 23 uronsg 2015 r. ®I'AY «DUPO» ¢
yuetoM [IpumepHOl OCHOBHOM 00pa3oBaTENbHON MPOTPAMMBI CPEIHEro OOIIEero
oOpa3oBaHMsl, OAOOpEHHOW pemieHHeM (eaepasbHOro y4eOHO-METOJUYECKOTrO
oObeauHeHus 1o 001eMy 00pa3oBaHuio (MpoTokoi OT 28 utoHs 2016 r. Ne2/16-3).

1.2. MecTo y4yeOHO# JUCHUILIMHBI B CTPYKTYpe NPOrpaMMbl IOATOTOBKH
CIENMATUCTOB CPeIHero 3BeHa:

Vuebnas JUCHMITIMHA «MaremaTuka M3y4aeTcs B LUKJIe
00111e00pa30BaTENbHBIX JTUCIUIUINH, (POPMUPYEMBIX U3 00S3aTEIBHBIX MPEAMETHBIX
obnacteit ®I'OC cpennero obuiero ooOpazoBanus, s creuuanbHoctH 43.02.10
Typusm. Mzyuenue nuctumiauasl [1/.01 Martemarrka HEOOXOAMMO ISl OCBOCHUS
nocnenyrouer qucuunianasl EH.03 Martemaruka.

1.3. Leau u 3axa4m y4eOHOM JUCUUIIMHBI — TPEOOBAHMS K Pe3yJbTaTaM OCBOCHUS
JTUCHHUILINHBI:

Heas aucuunmiauebl: (GOPMHUPOBAHUE TMPEACTABICHUM O MaTeMaTHUKE Kak
YHHUBEPCAJIbHOM S3bIKE HAyKH, CPEJCTBE MOJECIMPOBAHMS SIBICHUN U IPOLECCOB, 00
U7X U METOJaX MaTeMaTHUKH.

3ajauM IMCUMIINHBI:

— OBJIaJICHUE MAaTEMaTHYECKHUMH 3HAHUSMU U YMEHUSIMHU, HEOOXOIMMBIMU B
MOBCETHEBHOM JKMU3HM, I U3YUCHHSI CMEKHBIX €CTECTBEHHOHAYYHBIX TUCIUIUIMH Ha
0a30BOM YpPOBHE M JUCHHUIUIMH NPO(PECCHOHATBLHOTO IUKJIA; MJIs TMOJy4eHUs
oOpazoBaHus B 00JacTsIX, He TpeOyImMUX YIIyOJIEeHHONW MaTeMaTH4YeCKOM
MOJITOTOBKY;

— pa3BUTHE JIOTMYECKOrO MBIIJICHHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHMS,
QITOPUTMHUYECKOW KYJIBTYPhl, KPUTUYHOCTH MBINIJICHUS Ha YPOBHE, HEOOXOIUMOM
i Oy tyied mpohecCHOHATBHON eI TeIbHOCTH;

— BOCIUTAHHE CPEICTBAMU MATEMATHKH KYyJIbTYpbl JTUYHOCTH, MOHUMAHHS
3HAYUMOCTH MaTeMAaTHKH [JIs HAayYHO-TEXHHYECKOTO TMpOTrpecca, OTHOIICHUS K
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MaTeMaTHKe, KaK K 4YacTU OOIIEeYEeIOBEYECKOM KyJIbTypbl 4epe3 3HAaKOMCTBO C
HMCTOPUEN MAaTEMATHKU;

— pacuupeHue U cucTeMaTu3alus OOLIMX CBEACHUN O (YHKIIUIX, U3yUYeHUE
HOBBIX KJIACCOB 3JIEMEHTApHBIX (DYHKIIUH;

— pacuIMpeHue U COBEpPLICHCTBOBAHME MaTEMaTHYECKOro  arrmapara,
c(pOPMUPOBAHHOTO B OCHOBHOM HIKOJIE;

— O3HaKOMJIGHHE C DJJeMEeHTaMu JAUPPEpEeHINaTIbHOIO HUCUYHUCICHHUS Kak
anmapaToM MCCcie0BaHus (PYHKIIUM, pelieHus IPUKIAIHbIX 3a/1a4;

— WU3yYCHHE CBOWCTB MPOCTPAHCTBEHHBIX TeJ, (OPMUPOBAHHE YMEHUS
NPUMEHSATH 3TH CBOWCTBA AJIsl PEIICHUS MPAKTUUECKUX 3a/1a4;

— paclUMpeHue U YriiyOJIeHue MPEACTaBICHUN 0 MaTEMAaTHKE KaK JJIEMEHTE
4eJI0BEYECKON KYJbTYpbI, O IPUMEHEHUH €€ B IIPAKTUKE;

— COBEpIICHCTBOBAHWE WHTEJUICKTYalIbHBIX U PEUYEBBIX YMEHHHA MMyTEM
pa3BUTHS JTOTHUECKOTO MBIIUICHHUS, 000TAIl[CHHEe MaTeMaTHIECKOTO S3bIKA.

1.4 IlepevyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHHS 10 AUCHUILINHE (epevYeHb
(popMupyeMbIX KOMIIETEHIIHH)

OcBoeHue cosiepkaHusl y4eOHOM JUCHUILUIMHBI «MaTemMaTruka» 00ecrieurBaeT
JOCTUKEHHUE CTYACHTAMHU CIENYIOUINX pe3yabmanos:.

JIUYHOCMHbBIX .

— c(hopMuUpPOBaHHOCTH TPEACTABICHHH O MaTeMAaTHKE KaK YHHBEPCATbHOM
S3BIKE

— HayKH, CPEJICTBE MOJCIUPOBAHUS SIBJICHUH U MPOIIECCOB, UACSIX U METO/IaxX
MaTEeMaTHKH;

— T[IOHUMaHHW€ 3HAYUMOCTH MAaTEMAaTUKH [UJII  HAyYHO-TEXHUYECKOTO
nporpecca, CcQOPMHUPOBAHHOCTh OTHONIICHUS K MaTeMaTHKe Kak K YacTu
00IIIeYeIOBEYECKON KyIbTYphI 4epe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHSI MAaTEMATHKH,
HBOJTIOIMEN MATEMATUYECKUX UJICH;

— pa3BUTHE JIOTHYECKOTO MBIIIUICHUSI, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHYECKOW KYJBTYPhI, KPUTHYHOCTH MBIIIJICHUS HAa YPOBHE, HEOOXOIUMOM
Ut Oyaymieit mpoeCCUOHANBHON JESITEIbHOCTH, JIJISl POJIODKEHHST 00pa30BaHus U
caMmo00pa3oBaHus;

— OBJAJCHHEC MAaTEMAaTUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOJANMBIMUA B
MTOBCEHEBHOM KU3HU, JIJISI OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUINH U
JTUCITUTIINH MPOQPECCUOHAIBHOTO ITUKJIIA, JIJIS MOJyYeHUs 00pa30BaHMsI B 00J1aCTsX, HE
TPEOYIOLIUX YTIyOJICHHOM MaTEMaTUUE€CKOM TOATOTOBKH;

— TOTOBHOCTb U  CIIOCOOHOCTH K O0Opa3oBaHMIO, B TOM  4YHUCJE
caM000pa30BaHNI0, Ha TPOTSHKECHUW BCEH JKM3HW; CO3HATEIBHOE OTHOIICHHE K
HEMPEPHIBHOMY OOpa30BaHUI0 KAaK YCIOBHUIO YCHEIIHOW MPOQPECCHOHAIBHON W
OOIIIECTBEHHOM JIEATENHLHOCTH;



— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITEJIbBHOM TBOPYECKOW H
OTBETCTBEHHOM JESATEIbHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHON paboOTe, COTPYTHUYECTBY CO CBEPCTHUKAMU B
0o0pa30BaTeNbHOM, 0OIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATENbCKOM, MPOEKTHON
U IPYTUX BUJAX JEATEIBHOCTH;

— OTHOIICHHE K TPOPECCHOHATHFHON JESATENIbHOCTH KaK BO3MOXKHOCTHU
y4acTus B peneHun JINYHBIX, OOIIECTBEHHBIX, rOCy1apCTBEHHBIX,
00IIeHAIIMOHANIBHBIX ITPO0JIEM;

MemanpeOMemelx:

— YMEHHE CaMOCTOSTEIbHO OINPEAENATh LEIH AESTEIBHOCTH U COCTABIATH
IUTAaHBl  JICSTENIbHOCTH, CaMOCTOSITEIbHO  OCYIIECTBIIATH, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JIEATEIBHOCTh; WCIIOJIB30BaTh BCE BO3MOXKHBIE PECypChl IS
JOCTUKEHUS! TIOCTABJICHHBIX LIEJEH M peanu3aliy IJIaHOB JIeATEIbHOCTH; BbIOUpATh
YCHEILIHbIE CTPATETHH B PA3JIUYHBIX CUTYaLUsAX;

— YMEHHE MPOAYKTHMBHO OOLIAThCS M B3aUMOJIEHCTBOBaTH B IpOIECCE
COBMECTHOH AESITENbHOCTH, YUUTHIBATh MO3ULMH APYTUX YUYACTHUKOB JACSITEIbHOCTH,
adPekTUBHO pazpeniaTh KOHPIUKTHI;

— BJIQJICHUE HABBIKAMHU I103HABATEIBHOM, Y4YE€OHO-UCCIEAOBATEIbCKON U
MPOEKTHOM JEATENbHOCTH, HABBIKAMHU pa3pelieHus MpoOJieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSTEIHFHOMY TOUCKY METOJIOB PEHICHHUS MPAKTHUECKHUX 3a/ad,
IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHNUS;

— TOTOBHOCTh U CIHOCOOHOCTH K CaMOCTOSTEIbHOW WH(OpMAIMOHHO-
M03HABATEJIbHOM AESITEIbHOCTH, BKIIIOUAs YMEHHE OPUEHTHPOBATHCS B Pa3IMUHBIX
UCTOYHUKAX HMHQOpMAIMM, KPUTUYECKHM OLIEHMBATh M  HMHTEPIPETUPOBATH
uHGOPMAIINIO, TIOTYyYaEeMY0 U3 Pa3IMYHBIX HCTOUHUKOB;

— BJAJICHUE S3BIKOBBIMU CPEJCTBAMH: YMEHHE $ICHO, JOTHYHO U TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS, UCTIOIH30BaTh a/ICKBATHBIC SI3BIKOBBIC CPE/ICTBA;

— BJAJICHWE HaBbIKAMM I[IO3HABATEJbHOM pedieKcuu Kak OCO3HaHUSA
COBEpIIAEMbIX AEHCTBUM U MBICIIUTEIBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH,
TpaHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX MO3HABATEIBHBIX 33724 M CPEACTB JJIS UX
JOCTHKCHHS,

— TIENEeYCTPEMJICHHOCTh B TMOWCKaX W TPUHATHH  PEUICHHH,
CO00pa3UTENbHOCTh U MHTYHUIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHUH,
CTIOCOOHOCTH BOCIIPUHUMATH KPACOTY ¥ TAPMOHHUIO MUPA,

npeoMemHubIX:

—  ¢hOpMHUPOBAHHOCTh MPEJACTABICHUH O MaTeMaTHKE KaK YacTH MHPOBOM
KyJbTYpPhl 1 MECT€ MAaTEeMAaTHKW B COBPEMEHHOM IUBUIIM3AIUN, CITOCO0AX OMHUCAHUS
SIBJICHUH PEalbHOTO MHpa Ha MAaTEMaTHYECKOM SI3BIKE;



— c(opMuUpPOBaHHOCTb MPEICTABICHUN O MATEMAaTUYECKHX IMOHATUAX Kak
BAKHEMIIINX MATEMATUYECKUX MOJENSX, TO3BOJISIFOIINX ONMKUCHIBATh U U3y4aTh Pa3HbIE
MPOIIECCHI M SIBJIICHMS; MOHMMAaHUE BO3MOXXHOCTH aKCHOMAaTHYECKOIO MOCTPOCHUS
MaTeMaTUYECKUX TEOPUH,

— BIIQJICHUE METOJIAMU JO0KA3aTeJIbCTB U aTOPUTMOB PEIIEHUS, YMEHUE HX
MIPUMEHATH, TPOBOAUTH JI0KA3aTEIbHBIE PACCYKIACHUS B XOA€ PELICHUS 3a/1a4;

— BJQJACHUE CTAHJAPTHBIMH NPUEMAMH PELICHUS PAlUUOHAIBHBIX U
UppalMOHAIbHBIX, TOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUH U
HEPABEHCTB, UX CUCTEM;

— UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHUCIE IS
MOMCKA MYTH PELICHUS U WUTIOCTPAIUU PEIICHUSI YPAaBHEHUH U HEPABEHCTB;

— chopMuUpOBaHHOCTb  MPEACTAaBICHUW 00  OCHOBHBIX  IMOHSTHUSX
MaTeMaTHYECKOTO aHAJIW3a U HUX CBOMCTBAxX, BIIAJICHHUE YMEHUEM XapaKTEPU30BATh
noBeJieHne (GYHKIIUMH, UCTIOIb30BAaHUE MOJYYSHHBIX 3HAHUH ISl OITMCAHUS U aHAJli3a
pEAIBbHBIX 3aBUCUMOCTEN;

— BIIQJICHUE OCHOBHBIMU TIOHSTHUAMHU O IUIOCKMX M HPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBAX;

— c(hopMupOBaHHOCTh yMEHHUSI paclo3HaBaTh Te€OMeTpuUYecKkue (Urypbl Ha
yepTexkax, MOJEISIX U B PEaJIbHOM MUPE;

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

— c(opMUPOBAaHHOCTH MPEACTABICHUN O IMpoIeccax U SBICHUSAX, UMEIOIIUX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIBHOM MHUPE,
OCHOBHBIX IOHSTHUAX JIEMEHTAPHOU TEOPUU BEPOSITHOCTEM;

— yMEHUW HaXOJUTh W OIICHUBATH BEPOSITHOCTH HACTYIUICHHS COOBITHH B
MPOCTEUIINX MPAKTHYECKUX CHUTYalldsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyHalHBIX
BEJINYMH;

— BJIQJICHUE HABBIKAMH HMCIIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM
IIpY PELLICHUU 3a]a4.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIIUILJINHBI

2.1. O0beM y4eOHOM AMCUHMIIMHBI U BUABI Y4eOHO# padoThl

Bua yueOHo# padoThI

Konuuecmeo uacoe

MakcuMmajibHasi y4eOHasi HArpy3Ka (Bcero) 360
Obs3aTesibHAst ayJIuTOpHAasi yuyeOHasi 242
HAarpyska (Bcero)
B TOM YHCJIE:
3aHATHSA JIEKIIMOHHOI'O THUIIA 118
IPAKTUYECKHE 3aHSITHSI 124
CamocrosiTejibHAsi padoTra oOyuaromierocs 106
(Bcero)
B TOM YHCIIE:
BHeayauTopHas camocTosiTenibHas pabora 106
Koncynpranuu 12

Ilpomesrcymounaa ammecmauusn 6 ghopme:

1 cemectp — nmud.3auer
2 ceMecTp — PK3aMeH

. Bcero CemecTpsbl
Bun yuebHoI paboThl HACOR 1 5
Y4deOHasi Harpy3Ka (Bcero) 360 96 264
AyauTOpHBIE 3aHATHS (BCEro) 242 64 178
B ToMm uncie:
3aHATHUS JIEKIIMOHHOI'O THUIIA 118 32 86
NPAKTUYECKHUE 3aHATUS (IPAKTUKYMBI) 124 32 92
71a00paTOPHBIC 3AHATHUS -
CamocrosiTesibHasi padoTa (Bcero) 106 26 80
B TOM YHCJIC:
Kypcosas paboma - - -
Pegpepam 20 8 12
Camocmosmenvuas 6HeayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0AHUll, UHOUBUOYATNbHBIX
. 86 18 68
3a0anuil, CamMocmoamenbHo20 noobopa U U3yyeHus
O0ONOIHUMENILHO20 MEe0PemUIecKo20 Mamepuaia
KoHcynpTranuu 12 6 6
[TpomexyTouHas artectauus (3K3amMeH/3auet/aud.3aqer) mud.3auer | dK3aMeH
OO0m1ast TPyI0EMKOCTh 360 96 264




2.2 CTpyKTYypa AUCHUIIHHBI:

KosinyecTBO ayIHTOPHBIX YaCOB Camocrosi-
TeJbHasl padoTa
o0yJaronerocsi
Teoperu-
HanmenoBanue paznenos B IIpakTuyec- (uac.)
cero | 4veckoe
KHe 3aHSITHA (B T.4.
o0yyeHue
KOHCYJILTALMHU)
1 2 3 4 5

Benenue 2 2 - -
Anrebpa 36 14 22 20
YpaBHEHHUs 1 HEPABEHCTBA 28 12 16 4
OCHOBBI TPUTOHOMETPUHU 32 16 16 10
@OyHKIIUH, X CBOWCTBA U rpauKu 18 8 10 10
Hauvana matematuyeckoro ananusa 38 22 16 10
KomOunaropuka, cratuctuka u Tteopus | 24 12 12 20
BEPOATHOCTEMN
I'eomerpus 64 32 32 32
Koncynpranuu 12
Bcero no nucnuruimae 242 118 124 118
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2.3. TemaTuueckuii IJIaH U coJepKaHUE Y4eOHOH TN CUMITTHHBI

HaumenoBanmue paszaesioB u | Coxep:kaHue y4eOHOT0 MaTepuaJia, JabopaTtopubie padoThl U NMPaKTUYecKue 3auaTus, | 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 n3ydeHuss MaTeMaTUKU IIPU OCBOEHUU
npodeccuii CITO u cnenmansroctei CI10
Pa3nen 1. Anreopa 56
Tema 1.1. Pazputue nousitusi o | Cogep:kanue yueOHOro Mmarepuajia 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 TIOTPELIHOCTEN BBIUMCIEHUN (a0COIIOTHON U OTHOCUTENBHOM), CpaBHEHHE
YHUCJIOBBIX BBIPAKEHUM
IIpakTHYecKkHe 3aHATHSA:
Apudmernueckue ASHCTBH HAJl YUCTIaAMU, HAaX0XICHUE TPUOIMKEHHBIX 3HAYSHHH
BEJIMYMH U TIOTPEUTHOCTEN BBIUMCIICHUI (a0COIOTHON M OTHOCUTENBHON ), CpaBHEHHE 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

11




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[peobpasoBanue BbIpaKeHUM, COAEPKAIIUX CTETICHU

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 nelicteuii ¢ morapudmamu. [lepexoa 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»

CamocTosiTesibHasi padoTa;

20

12




BBITIOJIHEHHUE JIOMAITHUX 3aJaHui 1o pazneny 1

IIpumepHasi TeMaTHKa BHeAyIUTOPHOI CAMOCTOSITEIbHOH PadoThI
Hanucanue pedeparos:

HenpepsiBabie 1podu

IlpuMeHeHNe CJI0KHBIX MPOLEHTOB B pacyerax

Pa3znen 2. YpaBHeHus u

HepaBeHCTBa >0
Tema 2.1. YpaBHeHus u Coaep:xanue yueOHOro MaTepuaJia
CHCTEMBI ypaBHCHUH YpaBHEHUS U CUCTEMBI ypaBHEHUH. PallMOHaIbHBIE, UPPALIMOHAIIBHBIE, [I0KA3ATEIbHBIE U 2
TPUTOHOMETPUUECKUE YPABHEHUS] U CUCTEMBI.
Conep:xanue yueOHOro MaTepuaJia
VYpaBHeHUs U CUCTEMBI ypaBHEHUH. PalonanbHble, HppalnoHallbHbIE, T0OKa3aTelbHbIE U 2
TPUTOHOMETPUUECKNE YPABHEHUS U CUCTEMBI.
Coaepixanue yueOHOro MaTepuasa
OCHOBHbIE IPUEMBI HX pEIICHUs (Pa3iokeHue Ha MHOXKHUTENN, BBEIEHUE HOBBIX 2
HEU3BECTHBIX, MOJCTAaHOBKA, I'paueCcKuil METON)
Coaepsxanue y4eOHOro MaTepuasa
OcHOBHBIE IPUEMBI UX pelIeHUs (Pa30XKeHNEe Ha MHOKUTEH, BBEIEHUE HOBBIX
HEU3BECTHBIX, MI0JICTAHOBKA, rpaduueckuii MeTos1). PABHOCHMIBHOCTH ypaBHEHUH, 2
HEPAaBEHCTB, CUCTEM
IIpakTHYeckHe 3aHATHSA: 2
Kophuu ypaBHeHuil. PaBHOCHIBHOCTH ypaBHeHHH. [IpeoOpa3oBanue ypaBHEHHH
IIpakTHYecKkHe 3aHATHSA: 2
OcCHOBHBIE IPUEMBI PELICHHS YPAaBHEHHUI
IIpakTHYecKkHe 3aHATHSA: 2
Pemrenne cucreM ypaBHeHUN
IIpakTHYeckHe 3aHATHSA:
Pemrenue cucreM ypaBHeHUN 2
Tema 2.2. HepaBeHcTBa Conep:kanue y4eOHOro MaTepuaJia 2
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PaI_[I/IOHaJIBHBIC, HppalrOHAJIbHBIC, MTOKA3aTCIIbHBIC U TPUT'OHOMETPHUYCCKUC HCPABCHCTBA.
OCHOBHBIE IMPUEMBI UX PCHICHUSA

Conep:xanue yueOHOro MaTepuaJia

PannonaneHble, uppalnroHagbHbIe, MOKA3aTelIbHbIE U TPUTOHOMETPUUECKHE HEPABEHCTBA. 2
OCHOBHbBIE IPUEMBI UX PELICHUS
IIpakTuyeckue 3aHATHSA:
Hcnonb3oBanue CBOMCTB U rpaduKoB PYHKIMIM IJIs PEIICHUS] YPaBHESHUIH H HEPABCHCTB 2
IIpakTHYeckne 3aHATHSA: 5
Hcnonb3oBanue cBOMCTB U rpadukoB PyHKIMN [Jis pellicHUs] YpaBHEHUI U HEPABEHCTB
KonTtpoJsbHas padora Ne 2: «YpaBHeHUs] H HEPABEHCTBA» 2
CamocrosiTeibHas pabora
BBIIIOJIHEHHUE IOMAlIHUX 3aJaHul 10 pa3jeny 2
IIpumepHasi TeMaTHKAa BHEAYAUTOPHON cAMOCTOAITE/ILHOI PadoThI 10
Hanucanue pedeparos:
HccnenoBanue ypaBHEHH ¥ HEPABEHCTB C MApaMETPOM
IIpakTHYecKHe 3aHATHSA:
[IpuMeHneHne MaTeMaTHUECKUX METOIOB JIJIsl PEIICHUS COJIePKATEIbHBIX 3a71a4 U3 2
pa3nMYHBIX 00JacTel HayKu U MpakTUku. MHTeprperanus pe3ynbrarta, y4eT pealbHbIX
OTpaHUYCHUH
Pasznea 3. OcHOBBI 42
TPUTOHOMETPUH
Tema 3.1. OcHoBHble noHATUSA | CoaepixaHue y4eOHOr0 MaTepHuaJia
Panuannas mepa yrna. Bpamarensnoe qukenue. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC 2
qucna
IIpakTHYecKkHe 3aHATHSA: 5
PanuannpIii MeTOI U3MEPEHUS YTIIOB BPAIICHUSI M CBSI3b C TPATyCHON Mepou
Tema 3.2 OcHOBHBIE Conep:kanue y4eOHOro MaTepuaJia 5
TPUTOHOMETPUICCKUE DopmyJibl TPUBEACHUS
TOXKACCTBA Conep:xanue yueOHOro MaTepuaJia 5

®opMysl cnoxkeHus. Popmyisl yaBoeHUs. POpMyIIbl IOJIOBUHHOIO yIJIa
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IIpakTnyeckue 3aHATHA:

OcCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (OPMYJIIbI CIOKEHUS, YIBOCHHUSI,
[IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (PYHKIUI B TPOU3BEICHNUE,
peoOpa3oBaHue MPOU3BEICHUSI TPUTOHOMETPUYECKUX (PYHKIUN B CYMMY

IIpakTHyeckue 3aHATHA:

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYIIbI CIIOKEHUS, YIBOCHHUSI,
[IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (DYHKIUI B TPOU3BEICHNE,
peoOpa3oBaHue MPOU3BEICHUSI TPUTOHOMETPUYECKUX (PYHKIUN B CYMMY

Tema 3.3 [IpeoOpazoBanust
MPOCTEHIITNX
TPUTOHOMETPUUECKUX
BBIPAXKEHU I

Conep:xanue yueOHOro MaTepuaJia

[IpeoOpa3oBaHue CyMMBI TPUTOHOMETPUIECKUX (DYHKIMI B TPOU3BEACHUE U TPOU3BEACHNE
B CYMMY

Coaep:xanue yueOHOro MaTepuaJia
Bolpaskenue TpuronoMeTpuieckix GyHKIUN Yepe3 TAaHT€HC OJIOBUHHOTO apryMeHTa

IIpakTnyeckue 3aHATHA:

OCHOBHbBIE TPUTOHOMETPUUECKHE TOXK/IECTBA, (POPMYJIBI CIIOKEHHMSI, YIBOCHNUS,
[IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUYECKUX (PYHKIIMN B TPOU3BENIEHUE,
npeoOpa3oBaHue MPOU3BEICHHSI TPUTOHOMETPHUECKUX (PYHKIIMHA B CYMMY

I[IpakTnyeckue 3aHATHSA:

OCHOBHbBIE TPUTOHOMETPUUECKUE TOXKJIECTBA, (POPMYJIBI CIIOKEHHMSI, yIBOCHNS,
[IpeoOpa3oBanus CyMMbl TPUTOHOMETPUYECKUX (PYHKIIMN B TPOU3BENIEHUE,
npeoOpa3oBaHue NPOU3BEICHHsI TPUTOHOMETPHUECKUX (PYHKIIMHA B CYMMY

Tema 3.4.
Tpuronomerpuueckue
YpPaBHEHUS U HEPABEHCTBA

Conep:kanue y4eOHOIro MaTepuaJia
OO6paTHble TpUroHOMETpUYecKre GYHKIIMU. APKCHHYC, apKKOCUHYC, apKTaHT€HC

IIpakTHYeckHe 3aHATHSA:
OO6patHble TpUuroHoMeTpudeckre QYHKIMU: apKCUHYC, apKKOCHHYC, apKTaHIeHC

Conep:kanue y4eOHOIro MaTepuaJia
[Ipocreiimre TPUrOHOMETPUUECKNE YPABHEHUS

Coaep:xanue yueOHOro MaTepuaJia
[Ipocreiiye TPUroOHOMETPUYECKUE HEPABEHCTBA

IIpakTHYecKkHe 3aHATHSA:
[Ipocreiine TPUrOHOMETPUUECKHE YPAaBHEHUSI U HEPABEHCTBA

15




KontpoJsbHasi padora Ne 3: «OCHOBBI TPUTOHOMETPHU»

CamocTrosiTesibHas1 padora:
BBITIQJIHEHHE JIOMAITHUX 3aJaHui Mo pazjeny 3

10

Paznean 4. ®ynkuum, ux
CBONCTBA M rpauKu

34

Tema 4.1 @yukuuu. CBoiicTBa
¢ynxuii. O6patHble PyHKIMU

Coaep:xanue yueOHOro MaTepuaJia

Oyukum. O6iacTh ompeAeNeHus 1 MHOXKECTBO 3HaUYCHUH; TpaduK (QPYHKIMH, TOCTPOCHHE
rpadukoB QyHKIMIA, 3aJaHHBIX PA3TUYHBIMU CIIOCO0AMU

HpaRTn'{ecmle 3aHATHUSA:

[Ipumepsl 3aBUCUMOCTEN MEXTY IEPEMEHHBIMU B PEAJIbHBIX MPOLIECCAX U3 CMEKHBIX
muctumiuH. Onpenenenue yukuuid. [loctpoenne u urenue rpadukoB GyHKIMI

Conep:xanue yueOHOro MaTepuaJia

CaoiicTtBa ¢pyHKIIMA. MOHOTOHHOCTB, YETHOCTh, HEYETHOCTD, OTPaHUYEHHOCTD,
NepUONYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHMsI, HAaOOJIbIIIEEe M HAUMEHbIIIEee
3HAauYeHUs, TOUKH 3KcTpeMyMma. ['padmyeckas unrepnperanus. [lpumeps! GyHKIMOHATBHBIX
3aBHCUMOCTEH B peabHbIX Mpoleccax U sBICHUAX. ApupMeTHUECKUe onepay Hajl
bynkuusamMu. Cnoxnast @yHkuust (komnosuiiys). [Tonsitue o HenpepbIBHOCTH (PyHKIIUU

IIpakTHYecKHe 3aHATHSA:

Uccnenoanmne Gpynkuun. CBoicTBa JIMHEWHOM, KBaIpaTUUHOM, KYCOUHO-JIMHEHHOW U
npooHo-nuHenHoM pyHkunu. HenpepsiBHble U nepuognueckue Gpynkunu. CBoiicTBa U
rpaduKu cuHyca, KOCUHYCa, TAHI€HCa U KOTaHT'€HCa

Coaep:xanue yueOHOro MaTepuaJia
OO6parnbie ¢yHkuuu. OO6macTh ompeneneHuss U 00jacTh HadeHUH OOpaTHOM (yHKIHMH.
I'paduk obpaTHON GyHKIUU

IIpakTHYeckHe 3aHATHSA:
Oo6patHbie GyHKUMU U UX Tpaduku. OOpaTHBIE TPUTOHOMETpUUYECKUE QYHKIIUU

Tema 4.2. CterneHHsIe,
MOKa3aTeJIbHEIE,
JorapupMHUUECKUE U

Coaep:xanue yueOHOro MaTepuaJia

Onpenenenue ¢QyHkuumii, ux cBoiictBa u rpaduku. [IpeoOpasoBanus rpadukos.
[TapannenpHbli MEPEHOC, CHUMMETPHUS OTHOCHUTEIBHO OCEW KOOPJAMHAT M CHUMMETPHUS
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TPUTOHOMETPHUYCCKHE
¢bynkuun. OOpaTHbIC
TPUTOHOMETpHYECKHE (DYHKIIUU

OTHOCHUTCIIbHO HavdaJla KOOpANHAT, CAMMCTPUA OTHOCUTCIIBHO HpﬂMOfI Y = X, paCTs>KCHUC U
CXKaTue BJOJIb oceit KOOpAUMHAT

HpaRTn'{ecmle 3aHATHUSA:

[TpeobOpazoBanue rpaduka QyHKIHH. 2
KonTpoabHasi padora Ne 4: «@yHKUMHU, MX CBOHICTBA U rpapukmu» 2
CamocrosiTeibHas pabora
BBIIIOJIHEHHE JIOMAlTHUX 3aJaHuil o pasneny 4
IIpumepHasi TeMaTHKa BHeayJUTOPHOI CaMOCTOSITeIbHOI padoThl
Hanucanue pedeparos: 10
CnoxeHre rapMOHUYECKUX KOJIeOaHmit
I'padmueckoe penieHne ypaBHEHUH 1 HEPABEHCTB
Paspnen 5. Hayana 48
MATEeMaTHYeCKOIr0 aHAJIN3a
Tema 5.1. Coaep:xanue yueOHOro MaTepuaJia
ITocenoBaTeIbHOCTH. [TocnenoBarensHocTH. CrnOCcOOBI 3aJjaHUsI U CBOMCTBA YHCIIOBBIX MOCJIEIOBATEIHLHOCTEH. 4
Ilonamue o npedene nocnedosamenvrocmu. Cywecmeosanue npeoena MOHOMOHHOU
02PAHUYEHHOU NOCIe008aAMeNbHOCTIU
Coaepsxanue y4eOHOro MaTepuasa
CymmupoBaHue mnociegoBaTrenbHOCTed. beckoHeuHo — yObIBaromjass reoMeTpuyecKas 2
MIPOrpeccus U ee cymma.
IIpakTHYeckHe 3aHATHSA:
YucnoBas mociie0BaTeIbHOCTh, CIIOCOOBI €€ 3a1aHNs, BBIYUCICHUS YJICHOB 2
rocsetoBareapbHOCTH. [Ipenen nocaeaoBaTeIbHOCTH
IIpakTHYeckHe 3aHATHSA:
IIpenen nocnenoBatenbHOCTU. beckoHeuHOo yObIBaroIas reoMeTpuyeckast porpeccus 2
Tema 5.2. [IponsBognas Coaeprxanue yueOHOro MaTepuasa
[TpousBonnas. IloHsTHEe O TMpPOU3BOAHOM (GYHKIMHU, €€ TeOMETpUYECKUH U (U3NUYECKUI 4

CMbICJ. YpaBHEHHE KacaTelbHOW K rpaguky QyHkuuu. [IpousBogHbIE CyMMBI, pa3HOCTH,
POU3BEICHNUS, YaCTHOTO. [IpOoN3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIMH
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IIpakTHYeckune 3aHATHSA:
[IpaBuna u popmyinsl nuddepeHpoBanus, Ta0IMIIAa TPOU3BOIHBIX JIEMEHTAPHBIX

byHKIMHA

I[IpakTHYeckne 3aHATHSA:
[IpousBogHasd: MEXaHMYECKUM W TE€OMETPUYECKUM CMBICT MPOU3BOJHOM. YpaBHEHHE

KacaTeJIbHOU B 00IIEM BHUE

Coaep:xanue yueOHOro MaTepuaJia
[IpuMmeneHue nepBoi MPOU3BOIHON K UCCIIEIOBAHUIO (DYHKIIUI M MOCTPOCHUIO TPapUKOB.

Coaep:xanue yueOHOro MaTepuaJia
[IpousBoaHbie 00paTHON HYHKIIUN U KOMITO3UIIUU (PYHKIHH

IIpakTH4yecKkue 3aHATHS:
HccnenoBanue GyHKIMH C TIOMOIIBIO MPOU3BOAHON. Haxoxxnenne Hanbopmiero,
HAaWMEHBIIETO 3HAUYCHUS U DKCTPEMATbHBIX 3HAUCHUH HYHKITUN

Conep:xanue y4yeOHOro MaTepuaia

IIpuMeps! UCIIOIB30BaHKS IPOU3BOIHOM I HAXOKICHUS HAWTyYILEro pelicHus B
MPUKJIaJHBIX 3a7a4ax. BTopas npou3BoaHas, ee reoMeTpu4ecKuil U GU3MUEeCKUil CMBICIT.
HaxosxJieHre CKOpOoCTH JUlsl ITpoliecca, 3a1aHHoro (opMyJsiol U rpadukom

Tema 5.3. IlepBooOpa3zHas u
UHTErpa

Conep:xanue y4eOHOro MaTepuasia

[lepBooOpa3znas u uHTerpan. llpuMeHeHue omnpeneneHHOro WHTErpana JUisi HaXOXKICHHS
TI0IAAM KpuBoJauHeHol Tpanenuu. @opmyna HetoTona—JleiiOHuIa

IIpakTHYeckHe 3aHATHSA:
WuTterpan u nepBoodpaznas. Teopema HetoTona-Jleitonuna. [Ipumenenne unrerpana k

BBIYHCIICHHUIO (bH3H‘{eCKI/IX BEJIMYHMH U ILIOMIaAeH

IIpakTHYeckHe 3aHATHSA:
WuTterpan u nepBoodpaznas. Teopema Hetotona-Jleitonuna. [Ipumenenne unrerpana k

BBIYHCIICHHUIO (bH3H‘{eCKI/IX BEJIMYHMH U ILIOMIaAeH

Coaep:xanue yueOHOro MaTepuaJia
[TpumMepbl IpUMEHEHUs] HHTETpasia B PU3MKE U TEOMETPHH

KonTtpouabHnasi pabora Ne 5: «Havajia MaTeMaTH4eCKOI0 aHAJIN3a»
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CamocrosiTesibHas padora

BBITIOJIHCHHE JIOMAITHUX 3aJaHUH 110 paszeny 5

IIpumepHasi TeMaTHKAa BHEAYTUTOPHOI CAMOCTOSITEIbLHOI PaGoThI
Harmmmcanne pedepara:

[Tonsitre nuddepeHnmana u ero NPUIOKCHUS

10

Pazgen 6. KomOunaropuka,
CTATUCTUKA U TeOpUs
BEPOATHOCTEM

44

Tema 6.1 DnemeHTHI
KOMOWHATOPHKHU

Conep:xanue yueOHOro MaTepuaJia

OcHOBHBIE TOHATHST KOMOWHATOPUKH. 3aJadyd Ha TOJICYET YHCIa pa3MEIICHU,
MePECTaHOBOK, COUETAaHUN

IIpakTH4yecKkue 3aHATHS:
Wctopusi pa3BuUTHsI KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH M CTATUCTUKHM U UX pOJb B

pazIUUHBIX chepax uyeToBEUECKOM Xu3HeaesATeIbHOCTH. [IpaBriia KOMOWHATOPUKHU

Conep:xanue y4eOHOro MaTepuasia
Pemenue 3a1a4 Ha nepebop BapHaHTOB

IIpakTHYecKHe 3aHATHSA:
Pemenne KOM6I/IHaTOpHI>IX 3aj1a4. PaBMeHleHI/IH, COUCTaHM U ITCPCCTAHOBKHA

Coaepsxanue y4eOHOro MaTepuasa

®opmyna 6unoma HeroToHa. CBolicTBa OMHOMUHANBHBIX KOO GUIIEHTOB. TpeyronbHUK
TTackans

IIpakTHYecKkHe 3aHATHSA:
bunoma Herorona. Tpeyronshuk [lackans. [lpuknanssie 3a1auun

Tema 6.2. DnemeHTHI TEOpUU
BEPOSATHOCTEM

Conep:kanue y4eOHOIro MaTepuaJia

CoOpITHE, BEPOSATHOCTH COOBITHS, CIOKEHHWE M yYMHOXKEHHE BeposSTHOCTeW. [lonamue o
He3a8UCUMOCmU cobbIMUlL

IIpakTHYeckHe 3aHATHSA:
Kraccuueckoe ornpeneneHue BEpOSTHOCTH, CBOWCTBA BEPOATHOCTEN, TEOPEMA O CYMME
BEPOATHOCTEHN. BbhIunciieHne BeposiTHOCTEN

Conep:xanue y4eOHOro MaTepuaJia
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JluckperHas ciaydaliHas BEJIMYMHA, 3aKOH €€ PacCIpEeICIICHHUs.
UucnoBble XapakKTepUCTUKH TUCKPETHOM clydailHOi BennunHbl. [loHsTHE O 3aKOHE
OO0JIBLIUX YUCEN

Tema 6.3. Di1eMeHTBI
MaTEMaTUYECKON CTATUCTUKU

Conep:kanue y4e0OHOIro MaTepuaJia

[IpencraBienue qaHHBIX (TaOIULBI, TUATpaMMBbl, TpaduKH), TeHEepalibHAs COBOKYITHOCTbD,
BBIOOpKaA, cpenHee apudmerndeckoe, Meanana. [loHsTre o 3ajauax MaTeMaTHIECKOM
cTatucTuku. Pemenne 3a1a4 ¢ MpUMEHEHHEM BEPOSITHOCTHBIX METOJIOB

IIpakTH4yecKkue 3aHATHS:
[Tpuknagneie 3amauun. [IpencraBieHne YuCaI0BbIX JAHHBIX

KontpoJabHas padora Ne 6: «KoMOMHATOpHKA, CTATUCTHKA H TEOPUS BEPOATHOCTE

CamocrosiTeibHasi padoTa

BBITIIOJHEHHUE JOMAILIHUX 3a/laHui 110 paszaeny 6

IIpumepHasi TeMaTHKa BHeayJUTOPHOI CaMOCTOSITeIbHOI padoThl
Hanucanue pedepara:

Cxembl bepHyJuM MOBTOPHBIX UCTIBITAHUI

CpenHue 3HaueHUS M UX IPUMEHEHUE B CTATUCTUKE

20

Paspnen 7. I'eomerpus

94

Tema 7.1 Koopaunatsl u
BEKTOPbI

Coneprxanue y4e0HOro MaTepuaja

[IpsimoyronbHas (JIeKapToBa) cUCTeMa KOOpAMHAT B npocTpaHcTBe. Dopmyra paccTosHUS
MEXJ1y IByMsl TOUKaMU. Y paBHEHHUs cepbl, INIOCKOCTH U MIPSIMOH

IIpakTnyeckue 3aHATHA:
JlekapToBa cHCTeMa KOOPJMHAT B TPOCTPAHCTBE. YPABHEHUE OKPYKHOCTH, CQepsl,

IUIOCKOCTH. PaccTosiHue MCKAY TOYKaMH

Conep:xanue yueOHOro MaTepuaJia

BexTtopel. Moayns Bekrtopa. PaBeHCTBO BekTOpoB. CIl0)KEHHE BEKTOPOB. YMHOMKEHHUE
BEKTOpa Ha yuciio. PasiioxkeHue BEeKTopa 0 HAMPABICHUSIM. YTOJI MEKIY IBYMsI BEKTOPAMH

IIpakTHYeckHe 3aHATHSA:
Bexkropsl. JIelcTBUS ¢ BEKTOpaMHU.

Conep:xanue y4eOHOro MaTepuaJia
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[Ipoekuus BexkTopa Ha ock. Koopauuatel Bektopa. CKalsipHOE MPOU3BEACHUE BEKTOPOB.
Hcnonb30BaHre KOOPAMHAT U BEKTOPOB MIPU PEILIEHUU MAaTEMATUYECKUX U MTPUKIAIHBIX
3a/1a4

IIpakTuyeckue 3aHATHS:
JlexapToBa cucTeMa KOOpJUHAT B IPOCTPAHCTBE.
JleiicTBHsI ¢ BEKTOpaMH, 3aJaHHBIMU KoopauHaTaMu. CKalsspHOE MPOU3BEIEHHUE BEKTOPOB

IIpakTH4yecKkue 3aHATHS:
BektopHoe ypaBHEeHUE IPSAMOM U IIOCKOCTH. VIcrionb30BaHne BEKTOPOB MTPU
JI0KA3aTeJIbCTBE TEOPEM CTEPEOMETPUU

Tema 7.2. [Ipsimble u
MJIOCKOCTH B IIPOCTPAHCTBE

Coaep:xanue yueOHOro MaTepuaJia

B3aumHoe pacnonoxenue IByX IpsiIMbIX B TpocTpaHcTse. [lapaniensHocTh npsamMoii u
TIOCKOCTH. [lapajuieIbHOCTh MIIOCKOCTEN

IIpakTH4yecKkue 3aHATHS:
[Ipu3Hakn B3aMMHOIO pACIOJIOKEHHS NPSAMBIX. YTIOJI MEXAy HpsMbIMA. B3aummnoe

PacCIOJIOKEHUE IPSIMBIX U INIOCKOCTEN

Coaepxanue y4eOHOro MaTepuasa
[lepneHIMKyISApPHOCTh NPAMOM U IIOCKOCTHU. [lepneHauKysap ¥ HaKJIOHHAsA. YTOJ MEXIy
MIPSIMON U TUIOCKOCTBIO

IIpakTHYecKHe 3aHATHSA:
[lepneHuKyIsp M HAKJIIOHHAS K IJIOCKOCTH. YTOJ MEXAY NMPSAMON U INIOCKOCTBIO. TeopeMbl

0 B3aUMHOM DPACIIOJIOKCHUU HpHMOﬁ " IJIOCKOCTH. TeopeMa O TpEX MEPICHAUKYJIIAPpAX

Coaep:xanue yueOHOro MaTepuaJia
JIByTpaHHBIN yroJl. YToil MEXAy IIIOCKOCTAMU. [IepreHIuKyIApHOCTD ABYX IIOCKOCTEN

IIpakTHYeckHe 3aHATHSA:
[Ipu3Haky U CBOMCTBA NApAJUICIbHBIX U IEPIEHIMKYISIPHBIX IUNIOCKOCTEN

Conep:kanue y4eOHOIro MaTepuaJia

['eomerprueckue npeodpa3oBaHus TPOCTPAHCTBA: MAPAICTBHBIN IEPEHOC, CAMMETPHS
OTHOCHUTEJIbHO TJIOCKOCTHU

IIpakTuyeckue 3aHATHS:
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PaccrosiHMe OT TOYKM 10 TUIOCKOCTH, OT NPSAMOM [0 INIOCKOCTH, PACCTOSTHUE MEXKIY
IUTOCKOCTSIMHU, MEX]Ty CKPEIIMBAIOIIMMUCS MPSMBIMHU, MEXK/Ty IPOU3BOJIBHBIMH (PUTYpaMu B
IIPOCTPAHCTBE

Conep:kanue y4eOHOIro MaTepuaJia
[TapannensHoe mnpoektupoBanue. Ilnomans opToroHansbHOW mpoekiuu. WM3o0paxkeHue
MIPOCTPAHCTBEHHBIX (PUTYP

HpaRanecmle 3aHATHUSA:
HapannenLHoe IMPOCKTUPOBAHUC U €TO CBOMCTBA. TeopeMa O InjIomaign OpTOl"OHB.J'IBHOfI

MIPOEKIIMM MHOTOYTOJIbHUKA. B3anMHOE pacnoniokeHrne mpoCTPaHCTBEHHBIX QUTYD

Tema 7.3. MHOTOrpaHHUKHU

Coaep:xanue yueOHOro MaTepuaJia

Bepmmnbl, peOpa, rpaHu MHOrorpaHHuka. Pa3zBepTka. MHororpanusle yriibl. Beimykibie
MHororpanHuku. Teopema Ditsiepa

Conep:xanue y4yeOHOro MaTepuaia
[Tpusma. IIpsimMas u HakoHHas npusma. [IpaBunbHas npusma. [apannenenunen. Kyo.

Coaepixanue yueOHOIro MaTepuasa
[Mupamupa. [IpaBunbHas nupaMuaa. YcedeHHas nupamuaa. Terpasap. Cummerpuu B KyOe, B
napajienenurnesie, B npusme u nupamujie. CeueHus Kyoa, IpU3Mbl U TUPaAMUIbI

IIpakTHYecKHe 3aHATHSA:
Pazmuunsie BHUJIbI MHOT'OI'PAHHHWKOB. Hx I/I306pa)K6HI/I$[.

IIpakTHYecKkHe 3aHATHSA:
CeueHns 1 pa3BepTKH MHOTOI'PaHHHUKOB. Bujpl cummeTpuii B mpoctpancTBe. CHMMeETpuUs
TeJ BPALLEHUs] U MHOTOTPaHHUKOB

Conep:kanue y4eOHOIro MaTepuaJia

[IpencraBiennre o MpaBUIBLHBIX MHOTOTpaHHHMKAX (TeTpasiap, KyO, OKTa’ap, NOAEKadJp U
ukocadp). Ilnoniaay noBepXHOCTH MHOTOTPAHHHUKOB

IIpakTHYeckHe 3aHATHSA:
[1;momaap MOBEPXHOCTHU

Conep:kanue y4eOHOIro MaTepuaJia
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Tema 7.4. Tena u noBepXHOCTH
BpALIEHUS

Hunuuap u konyc. YcedeHHslt konyc. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTb,
oOpasytomas, pazBeptka. OCeBbIe CEUCHUSI M CEUSHUS, TTapajIeIbHbIE OCHOBAHUIO

HpaKTI/I‘IeCKI/Ie 3aHATHUSA:
Ceuenus u Pa3BCPTKU MHOTOI'PAaHHHUKOB.

Conep:kanue y4eOHOIro MaTepuaJia
lap u cepa, ux ceuenus. KacarenpHas maockocTs K chepe

HpaRTn'{ecmle 3aHATHUSA:
Ceuenus u Pa3BEPTKH MHOI'OTPAHHUKOB.

Tema 7.5. Vizmepenus B
reoMeTpun

Coaep:xanue yueOHOro MaTepuaJia

O6bem u ero usmepenue. Murterpanphas Qopmyna oobema. dopmynbl o6bema Kyoda,
MPSIMOYTOJIBHOTO Tapasielenurnena, Npu3Mel, uInHapa. GopMynnbl oObeMa TUpaMUIbl U
KoHyca. POopMYJIbI IJIOMIA/IM MOBEPXHOCTEH ITWJIMH/PA U KOHYCa

Coaepsxanue y4eOHOro MaTepuasa
@opmynel o0beMa mapa u mom@aaud chepsl. [lomoOue Ten. OTHoueHHs MUIOLIAEH
MOBEPXHOCTEH M 00BEMOB OJJOOHBIX TEJ

IIpakTuyeckue 3aHATHSA:
Beruucnenue monagei 1 00bEMOB

Kountpoabsnas padora Ne 7: «["'eomeTpusi»

CamocrosiTeibHasi padoTa

BBITIOJIHEHHUE JIOMAIIHUX 3a/laHui 10 pa3zieiy 7

IIpuMepHast TeMaTHKa BHEAYAUTOPHOH CAMOCTOATEJIbHON PadoThl
Hanucanue pedepara:

BekropHoe 3aanne NpsIMBIX U IMJIOCKOCTEN B IPOCTPAHCTBE
[IpaBuiibHBIE U TOTYIIPABUIIBHBIE MHOTOI'PAaHHUKN

Konunyeckue ceyeHusi 1 UX MPUMEHEHHE B TEXHUKE

32

Kouncyabranuu

12

Hroro

360

J1is XapaKTepUCTHKU YPOBHSI OCBOCHHSI Y4€OHOTO MaTepHalia UCTIOIb3YIOTCS CIEAYIONMNE 0003HAUCHHUS
1. — o3HaKOMUTEBHBIN (y3HaBaHUE paHEE NU3YyUYEHHBIX 0OBEKTOB, CBOMCTB);
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2. — penpOAYKTUBHBIN (BBITIOTHEHUE IEATEILHOCTH 110 00pa3ily, MHCTPYKLUHU HIIH I10JI PYKOBOJCTBOM)
3. — IPOAYKTUBHBIH (IUIAHUPOBAHHE U CAMOCTOSITEIILHOE BBIIIOJHEHHUE AEATEIIbHOCTH, peIlIeHUE TPOOJIEMHBIX 3aj1ay)

24



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
TOXKIECTBO. JlecsITHUHBIE W HATypalbHBIC JIOTaPH(PMBL.
[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
(pa3inoxeHne  Ha  MHOXMHTEIHM,  BBEJIEHHE  HOBBIX
HEU3BECTHBIX, IOACTAHOBKA, TIpaUuecKuil  MeTon).
Hepasencrsa. PanmonaneHeie, UppaLOHAJIbHBIE,
MOKa3zarejabHble M TPUTOHOMETPUUECKHE HEPaBEHCTBA.
OcHoBHBbIE ITpUEMBI UX pellIeHus. Mcronb3oBaHue CBOWCTB 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 pe3ynbTara, y4eT pealbHBIX
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 Ipolleccax M SBJICHUSX.
Apudmernueckue oneparun Hax (yHkousvua. CroxHas
¢ynkuua (xkomnosunusi). IloHsTHE O HENpepbIBHOCTH
¢ynkuuu. O6parnbie ¢yHkiuu. O6nacTe onpeneiaeHus u
obnacTh 3HaueHUH oOpaTHOU (yHkuMu. ['padux oOpaTHOH
¢ynkuuun. OnpeneneHus GyHKIUHN, UX CBONCTBA U rpaduKH.
[IpeoOpa3oBanus rpadukoB. IlapannensbHblii nepeHoC,
CUMMETpPHUSl OTHOCHUTEIBHO OCEHl KOOpAMHAT U CUMMETpUs
OTHOCHTEIIBHO Havaia KOOpJIMHAT, CUMMETpHUS
OTHOCHUTEJIHO TPSMOM Y = X, pacTsDKeHHE U CKaTue BJOJb
0Cell KOOpAMHaT.

26




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  MOCJEI0BATEIbHOCTEM. beckoneyno
yObIBarolasi reoMeTpuyeckas IMporpeccus U ee CyMMa.
[IpousBonnas. Ilonatue o mnpousBogHOW (QyHKIUH, €€
FCOMETPUYECKHH ¥  (U3UYECKUH CMBICI. Y paBHEHHUE
KacaTenpHOU K rpaduky ¢yHkiun. IIpou3BogHBIE CYMMBI,
pa3HOCTH,  Mpou3BelNeHHUs, uacTHble. IIpousBogHbIe
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  3a7adax. Bropas  mpousBojgHas, ee
FCOMETPUYECKHH | (Qu3ndeckuil cmbicia. HaxoxaeHue
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 HproToHa.
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. [lepneHauKyIsIpHOCTh JIBYX IUIOCKOCTEH.
I'eomerpuueckue npeoOpa3oBaHus IIPOCTPAHCTBA!

[apaJUICIIbHBIM  TIEPEHOC,  CUMMETPUS  OTHOCHUTEIBHO
mwiockoctu. IlapamienbHoe mnpoektupoBanue. I[lnomans
OpPTOTOHAJILHOU IIPOEKLINH. N300paxenue
MPOCTPAHCTBEHHBIX (GuUryp. MHororpanauku BeprmHel,
peOpa, rpanu MHororpanHuka. Pazpeptka. MHororpanssle
yriabl.  Belmykisle MHororpaHHuku. Teopema Oiinepa.
IIpuzma. Ilpsimass u HakinoHHas TnpusMma. [IpaBunbHas
npusma. [lapamnenenunen. Ky6. [Mupamuna. IlpaBunbHas
nupamuza. ¥YcedeHnHas nupamunaa. Terpasap. Cummerpuu B
KyOe, B mapajuienenumnese, B npuzMe u nupamujae. CeueHus
Ky0a, mpu3Msbl 1 nupamuiel. IlpeacraBienne o npaBUiIbHbBIX
MHOTOTpaHHUKaX (TeTpasjipe, KyOe, OKTasape, 10AeKadape U
ukocaszpe). Tena u moBepxHocTH BpaumeHus Luwnuuap u
KOHyC. YceueHHbI KoHyc. OCHOBaHME, BBICOTa, OOKOBas
MIOBEPXHOCTh, 0Opa3zyromas, pasBeprka. OceBble CEUCHUS U
cedeHus, napajenbHble ocHoBaHuio. Illap u cdepa, nx
ceuenust. KacatenbHast miuockoctb kK cepe. M3mepenus B
reomerpun OOBbeM u ero usMmepeHue. VHTerpanpHas
¢bopmyna o0bema. Dopmyisl o0beMa Kyo0a,
MPSIMOYTOJIBHOTO MapajuleNienunes1a, MpU3Mbl, MHJIMHIPA.
®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
BekTOph! [IpsiMoyrosibHas (ekapToBa) cCUCTEMa KOOPIMHAT
B mpocTpaHcTBe. DopMylia pacCTOSHHUS MEXAYy JIBYyMS
TOYKaMHU. YpaBHEHUS cQephl, IUIOCKOCTH U HPAMOIl.
Bekropsl. Mopayne  BekTOopa. PaBeHCTBO  BEKTOpOB.
CrnoyxeHue BEKTOpPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Pa3znoxkeHne BekTOpa IO HAampaBiICHUSIM. YTOI MEXAy
nBymst BekTopamu. IIpoeknus Bekropa Ha ock. KoopauHaTs!
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 pacriosnioxkeHue 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 ~ ypaBHEeHUH. HaxokneHue 3HaYeHUH
CTENEHEH C palnuOHAIBHBIMHM IMOKa3aTensiMu. CpaBHEHUE
creneneid. IIpeoOpa3oBaHus BBIpAKEHUH, COJEPKALINX
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. lcmonb3oBaHue 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,
(bopMyNbl  CIOXKEHUS, YIBOCHUS, NPEoOpa3OBaHUE 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, KBaJpaTHMYHOH, 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.
[IpeobOpasoBanus rpadpuka GyHkunu. ['apMoHnveckue KojaeOaHusl.
[Mpuknanusle  3amaun. IlokaszarenpHble, JOrapupMuUUEcKue,
TPUTOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBA.

V,ITP,KP

Hauana
MaTEMATUUECKOTO
aHajnsza

UwncnoBast ~ mOCIENOBaTENbHOCTh,  CIIOCOOBI €€  3a/aHuf,
BBIUNCJIEHUS YJIEHOB MOCJIE0BATEIBHOCTH. [Ipenen
MOCJIe0BaTeIbHOCTH. beckoHeuHo yObIBaromias reoMeTpuiecKkast
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  HaWOOJBINETO,
HaMMEHBILETO 3HAYCHHS W IKCTPEMAJbHBIX 3HAUYCHUH (DYyHKIHH.
Wurerpan u nepBoodOpasnas. Teopema Hplorona—IJleiiOnmua.

V.ITP,KP
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HpI/IMeHeHI/IC HUHTCrpajia K BbIYHCIICHUIO (1)PI3I/I‘I€CKI/IX BCJIIMYHMH U

IJI0IAAeH.
KombOunaropuka, |Hcropus pasputus KoMOMHATOpWKH, Teopuu BepoarHocted wu| Y ITP,KP
CTATUCTHUKA U CTaTHCTUKM W HX POJb B PA3IWYHBIX Cdepax 4YeIOBEUSCKOH
TeopHs JKH3HeAeITenbHOCTH.  IlpaBmma  komOmHaTOpuku.  Pemrenune
BEPOATHOCTEI KOMOHMHATOPHBIX 3a/1a4. Pa3sMerennst, CoueTanus 1 MepecTaHOBKH.
6 bunom Herotona u tpeyronbHuk Ilackans. [Ipuknannsie 3agayu.
Knaccuueckoe OTpe/ICICHHE BEPOSITHOCTH, CBOMCTBa

BEPOSITHOCTEW, TEOpeMa O CYMME BEPOATHOCTEH. Brluncienue
BeposaTHocTel. [lpuknannpie 3amaun. IIpencTaBieHne 4MCIOBBIX
nanvbiX. [Ipuknaaneie 3aaaum.

I'eomeTpus ITpn3Hakyu B3aMMHOTO pAacHoNoKeHusd npsambIX. Yron wMexnay| Y, IIP KP
npsMbIMHU. B3anMHOE pacrnonokeHue npsiMbIX U IUIOCKOCTEH.
[lepnieHuKyIsAp M HAKJIOHHAS K MJIOCKOCTH. YTOI MEXIY TpAMOi
U IJIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PAacCIOJIOKEHUH MPSAMOM U
miockoctu. Teopema o Tpex mnepneHaukyispax. IlpusHaku u
CBOMCTBA TMAapaJUIENBHBIX W TEPHEHANKYISIPHBIX TUIOCKOCTEH.
PaccTosiHue OoT TOYKM 10 MIIOCKOCTH, OT NPSIMOW JO IJIOCKOCTH,
PAcCTOSITHUE MEXAY IUIOCKOCTSIMU, MEXKIY CKPEIIMBAIOLIUMUCS
MPSIMBIMU, MEXKITy MPOU3BOJBHBIME (UTYpPaMHU B TIPOCTPAHCTBE.
[TapamienbHOE IPOEKTUPOBAHUE M €ro CBOMCTBA. Teopema o
7 NIOWAO0U OPMOSOHANLHOU NPOEKYUU MHO20Y20IbHUKA. B3anMHoe
pacrojyoKeHne TMPOCTPAaHCTBEHHBIX (uryp. Pazmnunapie BUabI
MHOTOTpaHHUKOB. Mx wu3o0paxenusi. CeueHus, pa3BepTKU
MHOTOTpaHHUKOB. [Inmomane moBepxHocTH. Buapl cummerpud B
npoctpaHcTBe. CHUMMETpUs TeJl BpPaUICHUSI U MHOTOIPAHHHUKOB.
Brraucnenne 1iomaneii m o0beMoB. Bekropbl. JleHcTBHA C
BEeKTOpaMHu. JlekapToBa cucTeMa KOOpJIMHAT B IPOCTPAHCTBE.
YpaBHeHHE OKPYKHOCTH, cepbl, IUIOCKOCTH. PaccTosHue Mexy
ToukaMu. JleHcTBUSI ¢ BEKTOpaMH, 3aJaHHBIMH KOOPJHUHATAMHU.
CkayipHOE TIPOM3BEICHHE BEKTOPOB. BekTopHOe ypaBHEHHE
OpsAMOM M IUIOCKOCTH.  [crnonb30BaHHE  BEKTOPOB  IIPU
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHUH.

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

2.4.4. Conep:kanue caMoCTOSATEbHON padoThI

CamocrositenbHast paborta cryaeHToB (CPC) — 3T0 axkTuBHBIE (HOPMBI
WHIUBUIYyAIIbHOM M KOJUIEKTUBHOM NEATEIbHOCTH, HAIPaBJICHHbIC HAa 3aKpeIUICHHE,
pacHIMpeHre W CHCTeMAaTH3alyi0 MPOWJIEHHOIO MaTephalia Mo TeMaM Y4eOHOM
JUCLUTUINHBI.

CamocTosTenbHass paboTa sBIsSeTCS OJHHUM U3 BHUJOB YYEOHBIX 3aHSATUI
CTYJIEHTOB, LIEJISIMU KOTOPOM SIBISIFOTCS:

— CHCTEMAaTH3alUsl U 3aKPEIUICHUE IIOJIYYEHHBIX TEOPETUYECKUX 3HAHMA M
NIPaKTUYECKUX YMEHHI CTYZEHTOB;

— yriIyOJieHUe U paclliipeHre TEOPEeTUUECKUX 3HaHUH;

— (QopMupoBaHME YMEHUN UCIOJb30BaTh pa3iuyHble WHGOPMAIIMOHHbBIE
MCTOYHUKH (HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO JJOKYMEHTAIMIO U CIIELIMAIbHYIO

THTEpaTypy);
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— pa3BUTUE I[I03HABATENbHBIX CIHOCOOHOCTEM U AKTUBHOCTH CTYJEHTOB,
TBOPYECKOU VHULIMATUBBI, CaMOCTOSITEIIBHOCTH, OTBETCTBEHHOCTH u
OpPraHW30BaHHOCTH;

— (GopMHpOBaHHE CaMOCTOSATEIBHOCTH  MBIIUICHHUS, CIIOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpeaInu3aluu;

— pa3BUTHE UCCIEA0BATEIBCKUX YMEHUMN.

B xauectBe opm u mMeromoB koHTpois BHeayauTopHoii CPC moryT ObITH
UCIIOJIb30BaHbl CEMUHAPCKUE 3aHATHS, 3aU€Thl, TECTUPOBAHHUE, KOHTPOJIbHBIE PA0OTHI,
MaTeMaTU4YeCKHE TUKTAHTBI U JP.

KpurepusimMu onieHku pe3ynbraToB BHeaynuTopHon CPC saBisroTcs:

— YPOBEHb OCBOECHHUSI yUeOHOI0 MaTepHaa;

— YMEHHE HCIIOJIb30BaTh TEOPETUYECKHE 3HAHMUS IIPU  BBINOJHEHUU
IIPAKTUYECKUX 3a]1a4;

— 000CHOBaHHOCTb M YETKOCTb U3JIOKEHUS OTBETA;

— opopMiieHHE MaTepHaia B COOTBETCTBUU C TPEOOBAHUSAMH.

Kontpons pesynbraroB BHeayautopHoii CPC MoOXkeT OCyHIECTBISTBCS B
npejenax BpEMEHU, OTBEJIEHHOIO0 Ha o0s3aTeiabHble Yy4eOHbIC 3aHATUS W
BHeayIuTOpHy10 CPC, MOXeT mpOXOAUTh B MUCbMEHHOW, YCTHOM WJIM CMEIIAHHOU
dbopme, ¢ IpeICTABICHUEM MPOAYKTa TBOPUECKOM JAESITEIBHOCTH CTYICHTA.

Bunni CPC:

— MO0 OBJIAJIEHHI0 3HAHUSIMM: aHAJIU3 TEKCTa y4eOHHWKA, JOMOJHUTEILHON
JIUTEPATYPbl, COCTABJICHUE TJIAHA;

— 10 3aKpeIVIEeHHI0 W CHUCTeMaTH3aluM 3HaHWii: paboTa ¢ KOHCIIEKTOM
JICKITUH, padoTa ¢ y4eOHUKOM, JIOTTOJTHUTEILHOM JINTEPATyPOM, TIOATOTOBKA JOKJIA/I0B;

— 1o ¢GopMHUPOBAHMIO YMEHUI M HABBIKOB: PEIICHUE ITPOOJIEMHBIX BOIIPOCOB
MIPU TIOATOTOBKE K AK3aMEHY.

IIpumepHas Tematuka pedeparos:

HenpepbiBHbIE ApOOH.

[IpuMeHeHre CI0KHBIX MPOLIEHTOB B 3KOHOMUYECKHX PacyeTax.
[TapannienbHOE TPOEKTUPOBAHHUE.

Cpennue 3HayeHusl U UX IPUMEHEHUE B CTaTUCTHUKE.
BekTopHoe 3aanue npsiMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOJeOaHUH.

['paduaeckoe perieHre ypaBHEHUN U HEPABEHCTB.
[TpaBuiibHBIE ¥ TOJTYPABUIIbHBIE MHOTOTPAHHUKH.

. Konuueckue ceueHus: 1 UX TPUMEHEHHE B TEXHUKE.

10 [Tonsitue nuddepenimana u ero NPUI0KECHHUS.

11.CxemMbl TOBTOPHBIX UCTIBITAHUN bepHyIu.
12.UccnenoBanue ypaBHEHUM U HEPABEHCTB C MapaMETPOM.

CoNoaRrwWDE

2.4.5. IlepeyeHb y4eOHO-MeTOAUYECKOI0 00ecniedeHUsl VISl CAMOCTOSATEIbHOI padoThI
00y4aroIuXCcH M0 JUCUMUIIIIMHE
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Ha camoctostensHyo paboTy oOydaronuxcss oTBoguTcs 106 wacoB ydeOHOrO

BPEMEHHU.
HanmenoBanue [lepeueHs y4eOHO-METOIUYECKOTO OOCCIICUEHUS! AWCIHUILTUHBI I10
Ne paszfena, TeMbl, BU/a|BBIIIOJHEHUIO CAMOCTOSITENILHOM paboThI

CPC

2

3

Beenenue.

1.boromonos, H. B. Marematuka : y4eOHHK AJI CPEIHETO
npodeccuonaibHoro obpazosanus / H. B. boromomos, II. U.
Camoitnienko. — 5-e u3g., nepepad. u gon. — Mocksa : M31aTenscTBo
IOpaiirt, 2020. — 401 c¢. — :(IIpodeccuonanpHoe 00pa3oBaHuUE). —
ISBN 978-5-534-07878-7. — Pexum JIOCTYyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuu. MaremaTuka: anreOpa u
Hayaja MaTeMaTUYeCcKOro aHaiusa, reomerpus [Tekcrt] : yueOHuK [t
WCIIOJIb30BaHUs B Y4eOHOM ITporiecce 00pa3oBaTEIbHBIX YUPESIKICHUN
CIIO na 06a3ze OCHOBHOro 00IIero oOpa3oBaHHUS C TOTYyYEHUEM
cpenHero obmero oopazosanus / M. U. bammakos. - 4-¢ usn., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (IlpodeccrnonansrHoe

obpazoBanue. ObmeoOpa3oBarenbHbie nucHUIUIHHEbB). - ISBN 978-5-
44

Auredpa

1.boromosnioB, H. B. Maremaruka : y4eOHUK i CpPEIHETO
npodeccuonaibHoro obpaszosanus / H. B. boromonos, II. H.
Cawmoiinienko. — 5-€ u3 ., nepepad. u non. — Mocksa : M3narenscTtBo
FOpaiirt, 2020. — 401 c¢. — :(IIpodeccuonanpHOEe 00pa3oBaHuUE). —
ISBN 978-5-534-07878-7. — Pexxum JIOCTYyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuu. Marematuka: anreOpa u
Hayajla MaTeMaTH4YeCKOro aHaiau3a, reometpus [Teker] : yueOHUK 1uist
UCTIOJIB30BaHUS B yUeOHOM TIporiecce 00pa3oBaTeNbHbBIX YUPEKICHUN
CIIO nHa 6a3e OCHOBHOro oOmIEero 00pa3oBaHHA C TOJTYYEHUEM
cpennero obmero odpazosanus / M. . bammmakos. - 4-e uzn., crep. -
Mocksa : Axanemus, 2017. - 253 c. : un. - (IIpodeccuonanshoe

obpazoBanue. ObmeoOpazoBarenbHbie nUCHUTLIHHB). - ISBN 978-5-
44

YpaBHeHust "
HEepPaBeHCTBA

1.boromosnioB, H. B. Maremaruka : y4eOHUK I CpPEIHETO
npodeccuonansHoro obpasosanus / H. B. boromonos, II. HU.
Cawmoiinenko. — 5-e 3., nepepad. u non. — Mocksa : M3narenscTBo
FOpaiit, 2020. — 401 c. — :(IlpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-07878-7. — Pexum JIOCTYyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuu. Marematuka: anreOpa u
Havaja MaTeMaTHYECKOTO aHau3a, reomeTpus [TekcT] : yaeOHuK amst
UCTIOJIB30BaHUS B y4eOHOM TIporiecce 00pa3oBaTENbHBIX YUPESKICHUN
CIIO nHa 6a3e OCHOBHOro oOmEero o0pa3oBaHHA C TOJTYYEHUEM
cpennero obmero odpazoBanus / M. 1. bammakog. - 4-e usn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IlpodeccuonanpHoe

oOpa3zoBanue. OomeoOpa3oBarenbHbie TUCIUTUIHHEB). - ISBN 978-5-
44

OcHOBBI
TPUTOHOMETPHUH

1.boromonos, H. B. Marematuka : y4eOHHK AJii CPEIHETO
npodeccuonansHoro obpasoanus / H. B. boromonos, II. H.
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

Camoitnienko. — 5-e u3n., nepepad. u gon. — Mocksa : M31aTenscTBo
Opaiit, 2020. — 401 c¢. — :(IIpodeccuonanpHOoe 00pa3oBaHuUE). —
ISBN 978-5-534-07878-7. Pexum JIOCTYyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuu. MaremaTuka: anreOpa u
Havaa MaTeMaTU4YeCKOTO aHau3a, reometpus [Tekcr] : ydeOHuK st
UCTIOJIB30BaHUS B y4eOHOM Tporiecce 00pa3oBaTENbHBIX YUPESKICHUN
CIIO na 06a3e OCHOBHOrO OOIIEro OOpa3oBaHHs C MOJYyYCHHEM
cpenHero obmiero oopazosanus / M. WM. bammakos. - 4-e usn., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe
obpazoBanue. ObmeoOpa3oBarenbHbie nucuIUIHHEb). - ISBN 978-5-

44

DYyHKIUH,
CBOliCTBa
rpaguxku

HX

u

1.boromonos, H. B. Marematuka : y4eOHHK aJisi CPETHETO
npodeccuonaibHoro obpazoBanus / H. B. boromomos, II. U.
Cawmoiinienko. — 5-€ u3 ., nepepad. u non. — Mocksa : M3narenscTtBo
FOpaiit, 2020. — 401 c¢. — :(IIpodeccuonanpHoe 00pa3oBaHuUE). —
ISBN 978-5-534-07878-7. Pexxum JIOCTYyTIa
https://urait.ru/book/matematika-449006

Hauaga
MATEeMATHYECKOI0
aHaJIn3a

1.boromosnios, H. B. Maremaruka : y4eOHUK I CpPEIHETO
npodeccuonaibHoro obpaszoBanuss / H. B. boromonos, II. M.
Cawmoiinienko. — 5-€ 3., nepepad. u non. — Mocksa : M3narenscTBo
FOpaiirt, 2020. — 401 c¢. — :(IIpodeccuonanpHOEe 00pa3oBaHuUE). —
ISBN 978-5-534-07878-7. Pexxum JIOCTYyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuu. Marematuka: anreOpa u
Hayaja MaTeMaTHUYeCcKOro aHaiuza, reomerpus [Tekcrt] : yueOHuK it
UCTIOJIB30BaHUS B y4eOHOM Tporiecce 00pa3oBaTENbHBIX YUPESKICHUN
CIIO nHa 6a3e OCHOBHOro oOmIEero 00pa3oBaHHA C TOJTYYEHUEM
cpennero obmiero odpazosanus / M. 1. bammmakos. - 4-e usn., crep. -
Mocksa : Axanemus, 2017. - 253 c. : un. - (IIpodeccuonanshoe
obpazoBanue. ObmeoOpa3oBarenbHbie nUCHUTUIHHEB). - ISBN 978-5-
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KomOunaropuka,
CTATHUCTHUKA
Teopus
BEpPOsATHOCTEM

Hu

1.boromonoB, H. B. Maremartuka : y4eOHUK IJIsI CPETHETO
npodeccuonanibHoro obpazoBanuss / H. B. boromonos, II. U.
Camoiinenko. — 5-e u3g., nepepad. u gon. — Mocksa : M31aTenscTBo
Opaiirt, 2020. — 401 c. — :(IIpodeccuonanpHoe 0b6pa3oBaHue). —
ISBN 978-5-534-07878-7. Pexum JIOCTyTIa
https://urait.ru/book/matematika-449006

I'eomerpus

1.boromonos, H. B. Marematuka : y4eOHHK AJi CPEIHETO
npodeccuoranibHOoro obpazoBanus / H. B. boromomos, II. U.
CamolineHko. — 5-e u3 ., nepepad. u gon. — Mocksa : 3natenbcTBo
FOpaiir, 2020. — 401 c¢. — :(IIpodeccuonanpHOoEe 00pa3oBaHuE). —
ISBN 978-5-534-07878-7. Pexum JIOCTyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBaHoBuu. Matemaruka: anrebpa u
Hayajla MaTeMaTUYecKoro aHaiusa, reomerpus [Tekcr] : yueOHuK Jist
MCIIONIb30BaHUsl B Y4eOHOM Ipoliecce 00pa3oBaTENbHBIX yUPEKICHUN
CIIO Ha 06a3ze OCHOBHOro oOIIero oOpa3oBaHHUS C TOJYyYEHUEM
cpenHero obmiero oobpazosanus / M. WM. bammakos. - 4-e usn., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccrnonansuoe
oOpazoBanme. ObuieoOpa3oBarenpHbie auciuiuinebl). - ISBN 978-5-
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

OcobOeHHOCTh (perepaibHBIX TOCYJIAPCTBEHHBIX OOpPa30BATEIBHBIX CTAaHIAPTOB
o0pa30BaHUs — ATO UX JIEATCILHOCTHBIM XapaKTep, KOTOPBIA CTABUT TJIABHOM 3a1auei
Pa3BUTHE JUYHOCTHU OOYUAIOIIErOCs.

[TocTaBieHHasi 3ajadya IIO3BOJIIET MPEBPATUTH TPAAUIIMOHHOE OOy4YEHHUE,
HaIpaBJICHHOEC HA HAKOIUICHWE 3HAHWM, YMEHUI, HABBIKOB, B IPOILIECC Pa3BUTHUSA
JUYHOCTU CTYACHTa, a WMEHHO BHEJIPEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUW. YXOJ OT TPaJWLMOHHOIO 3aHSTHUS YEpEe3 HMCIOJIb30BAHHE B IPOIIECCE
0Oy4eHHsI HOBBIX TEXHOJOTUH MO3BOJISIET YCTPAHUTh OJJHOOOpa3ue 00pa3zoBaTeIbHON
Cpellbl 1 MOHOTOHHOCTh Y4€OHOTO Mpollecca, CO3JACT YCJIOBUS JIJIi CMEHBI BUJIOB
NEATEIIbHOCTH oOy4Jaronmxcs, MTO3BOJIUT peanu3oBaTh MIPUHLINTIBL
30poBbecOepexeHusi. PexoMeHayeTcss OCYIIECTBISATh BBIOOP TEXHOJIOTMM B
3aBUCUMOCTH  OT  MPEIMETHOTO  COACpKaHUsS, LeJed  3aHATHS, YpPOBHS
MOATOTOBJICHHOCTH  OOY4YaroUIMXCsl,  BO3MOXKHOCTH  YJIOBJIETBOPEHHUSI  HX
00pa3zoBaTEeIbHBIX 3aMIPOCOB U UX BO3PACTHON KaTErOpPHHU.

B ycnoBusax peamuzanmu TpeOboBanuit ®I'OC Hamboiiee akTyalbHBIMHA TIPHU
M3YUYCHUH MAaTEMATUKW CTAHOBSITCS CIEAYyIOLIe 00pa30BaTeIbHbIE TEXHOJIOTUHU:

1) THYHOCTHO-CATEIIbHAS TCXHOJIOTHS;

2) urpoBasi TEXHOJIOT S,

3) pa3BuBaroias TEXHOJIOTHUS;

4) 3mopoBbecOeperaroias TEXHOIOTHS;

5) nH)OKOMMYHHUKAITMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHH MIPH NMPOBEICHUN 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 YpaBHEHUI JInynoCTHO-EATEIBHAS 8
TEXHOJIOTHUS;
Pa3BUBAOILAs] 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
J0orapu(pMUUECKUE U TPUTOHOMETPUUYECKUE TEXHOJIOTHUS;
¢bynkiuu. OOpaTHbIE TPUTOHOMETPHUYECKHE pa3BUBAIOIAs TEXHOJIOTUS
byHKITUN
12. Tema 5.1. IlocnenoBarenbHOCTH. JInynoCTHO-AEATEIBHAS 4
TEXHOJIOTHUS;
pa3BUBarOIIAsl TEXHOJIOTHs
13. Tewma 5.2. IlpousBoanas JlnuHocTHO-esATEIbHAS 8
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. 06p330BaTeJ'H>HLIe TEXHOJIOTHMMA IIPA MPOBECACHUH NMPAKTHYCCKUX 3aHATHH

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. MatepuajJbHO-TeXHUYEeCKasi 0a3a, He0OXoAUMAast 1JIS OCYIEeCTBJIEHUS
00pa3oBaTeJIbHOI0 MpoLecca Mo AUCHUIIHHE

Peanuzanuss  yyeOHOW  JUCHUIUIMHBI ~ OCYILIECTBIETCA B  KaOWHETe
MaTeMaTukH, yi. JJumurposa, 200, aya. 501.

O6opynoBanne yueOHOTO KaOUHETA:

- yueOHass MeOenb W CUCTEMBI XpaHEHHs (JOCKa KiIacCHas, CTOJ U CTYJ
MPETOIaBaTeNisl, CTOJIBI U CTYJbSl yUYCHWUYECKHE, IMKa(pbl I XpaHCHHS y4eOHBIX
MOCOOUH, CUCTEMBI XpaHCHHS TaOJHUI] U TUTAKATOR);

- TEXHUYECKHE cpelcTBa oOyueHusi (HOyTOyK mpenojaBarenss — 1 T,
BHUJICONIPOEKTOP — | WT., 3kpaH — 1 wr., tuuen3zunonHoe [10);

- ceTh MHTEpHET, TOCTYI B 3JEKTPOHHYIO HH(DOPMAITMOHHO-00pa30BaATEIbHYIO
Cpelly OpraHu3alllH; JEMOHCTPAIMOHHBIE YU4EOHO-HATJISAHbIE TOCOOUS (KOMILIEKTHI
CTEH/IOB, KOMIUIEKTBI TaOJIMIl, TOPTPEThl BBIJAIOIINXCS MATEMATUKOB, KOMILJIEKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMH JIEPKATEIISIMU, TEOMETPUUECKUE MOJIEIH );

- DJISKTPOHHBIE CpelcTBa O00y4YeHUs: (DIEKTPOHHBIC HAIJISJIHBIE TMOCOOUS,
y4eOHbIE BUACO(PUIbMBI).

4.2 IlepeyeHb HEOOXO0AMMOT0 IPOrPAMMHOI0 0O0ecIeYeHusI

1. Omnepammonnas cuctema Microsoft Windows 10

[MTakeT nmporpamm Microsoft Office Professional Plus

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

4. Unrepuer Opaysep Google Chrome (6ecmiatHoe nporpaMMHOe oOecrieueHue,
HE OIPaHHYCHO, OECCPOUHO)

5. K-Lite Codec Pack — ynmBepcanbHbIli HAOOpP KOJIEKOB (KOJWPOBIINKOB-
JEKOJUPOBIIMKOB) M YTWIUT JUIsi TPOCMOTpa W 0OpabOTKU ayauo- W
Bujeodaitziop (OeciuilaTHOE MPOrpaMMHOE OOECIEUeHHE, HE OrPaHUYCHO,
OeccpouHo)

6. WinDjView — mporpamma mis npocmorpa (aiiiaoB B ¢opmare DIV u DjVu
(cBOOOAHOE MTpOrpaMMHOE OOecriedeHre, He OrPaHUYEHO, OECCPOUHO)

7. Foxit Reader — mnpukiagHoe MporpaMMHOe OOecreueHHe IS MPOCMOTpa
ANEKTPOHHBIX JOKyMeHTOB B cranjgapre PDF (GecruiatHoe mnporpammHoe
oOecrieueHne, He OrPaHNUICHO, OECCPOUHO)

no
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5. IEPEYUEHHb OCHOBHOM u NONOJIHUTEJBbHON YYEBHON
JUTEPATYPBI, HEOBXOJINUMOM JIUISI OCBOEHUS TUCLUITIJIUHBI

5.1. OcHoBHas JuTEpaTypa:

1. boromosios, H. B. Maremaruka : y4eOHUK TS CpPEIHETO
npodeccuonansHoro obpaszoBanusi/ H. B. boromonos, II. U. Camoiinenko. — 5-e
u3a., mepepab. m gom. — Mocka : MsnmarensctBo IOpaiit, 2020. — 401 c. —
(ITpodeccuonansHoe ob6pazoBanue). — ISBN 978-5-534-07878-7. — Tekcr

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

2. bammakoB, Mapk WBanoBuu. MaremaTtuka: anredpa W Hadaia
MaTeMaTU4YeCcKoro aHaiamusa, reomerpusi [TekcT] : y4eOHMK [Jisi UCHOJIb30BAaHUS B
y4ueOHOM Tpoliecce oopazoBaTenbHbIX yupexkaenuid CI10 Ha 6a3e 0CHOBHOTO 00111€T0
o0pa3zoBaHus € MOJyYeHUEM cpeHero oomiero oopazosanus / M. 1. bamimakos. - 4-¢
u3a., crep. - MockBa : Axkaaemus, 2017. - 253 c. : un. - (Ilpodeccuonanpuoe
oOpazoBanue. O6meo0pa3zoBaTeIbHbIe TUCITUTUINHBL). - ISBN 978-5-4468-4417-3

3. bammakoB, Mapk HWBanoBuu. MaremaTuka: anrebpa u Hayajia
MaTeMaTHYECKOro aHaiu3a, reomeTpus [TeKcT] : 3aJayHuK : yyeOHOe mocoOue st
MCIIOJIB30BaHus B YUeOHOM Mpoliecce oOpa3zoBatenbHbIX yupexaenuit CI1IO Ha 6aze
OCHOBHOTO O0IIET0 00pa30BaHUs C MOJyYEHUEM cpeiHero odiero oopasoBanus / M.
N. bammakoB. - 4-e wu3a., crep. - MockBa : Axanemus, 2017. - 414 c. -
(ITpodeccuonansuoe obpazoBanue. O61IEe00pazoBaTeNbHble TUCHUTUINHBI). - ISBN
978-5-4468-5127-0

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

5. Marematuka. Ilpaktukym : yueOHOe TocoOMe€  IJiIi  CpEIHEro
npodeccuonanbHoro obpazoanusi/ O. B. TarapuukoB [u gap.]; mnox oOmiei
penakuueit O. B. TarapuukoBa. — MockBa : HM3marensctBo [Opaiit, 2021. —
285 ¢. — (ITpodeccnonansuoe obpazoBanue). — ISBN 978-5-534-03146-1. — Tekcr
: anektponHbIi // OBC FOpaiir [caiit]. — URL.: https://urait.ru/bcode/470068

5.2. JlonoJiHUTEJIbHAS JINTEPATYPA:

1. baBpun, U. . Maremaruka : y4eOHUK W TPAKTUKyM JUJISI CPEIHEro
npodeccuonansuoro oopazosanus / W. U. baBpun. — 2-e uza., nepepad. u mom. —
MockBa : M3marensctBo  FOpaiit, 2020.— 616c.— (IIpodeccronanpruoe

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

2. boromonos, H. B. IIpaktuueckue 3aHATHA 110 MaTeMaTuke B 2 4. YacThb
1: yueOHOe mocoOMe Uit CpeAHero MnpodeccHoHaNbHOrO oOpa3oBaHus /
H. B. boromonoB. — 11-e u3., nepepad. u gon. — Mocksa : U3npatensctBo OpaiiT,
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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 I cpeaHero npod)eCCHOHAIBLHOTO  0Opa3oBaHus /
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. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-13405-6.
— Texkcr : anextponnsiii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/459024

5.3. llepuoanyeckue U3IaHMs:
1. Anre6pa u noruka. — URL:
https://dlib.eastview.com/browse/publication/81412
2. Bectnuk MockoBckoro yausepcuteta. Cepust 01. MaremaTtuka. Mexanuka.
— 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 :
ounmansHbli 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
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6. METOANYECKUE YKA3AHMUA JUISA OBYYHAIOLIUXCA ITO
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 W JONOJHUTEIIBHON JINTEPATYPOU.

Bo BpeMs JIeKIIMH CTYAEHT J10JKEH BECTH KOHCIIEKT.

PaboTa ¢ KOHCHEKTOM JIEKIIUIA MPEIoiaraeT MpoCMOTpP KOHCIEKTa B TOT XKe
JeHb 1ocie 3aHsatuil. [Ipu 3TOM HEOOXOAMMO TOMETHTh MaTepHallbl KOHCIIEKTa,
KOTOPbIE BBI3BIBAIOT 3aTPyAHEHUS I TOHUMaHus. [Ipu 3ToM oOydaronuiics 10mKeH
CTapaThCsA HAWTHU OTBETHI HA 3aTPYAHUTEIBbHBIE BOIIPOCHI, UCIIOJIb3YSI PEKOMEHTYEMYIO
auteparypy. Ecnu eMy caMocCTOSITENbHO HE YyAaloch pa3odparbcs B Marepuale,
HEOOXOaUMO  CcOpMYJIMPOBAaTh BOMPOCHl U  OOpPAaTUTBCA 32 IOMOIIBIO K
MpenoAaBaTelio Ha KOHCYIbTAllMU UK OJVDKAMIIEeH JIeKIUH.

OOyuaromieMycsi HEOOXOJIUMO PETrYJIIPHO OTBOAMUTH BpeMs IJiI NMOBTOPEHHUS
MPOWJIEHHOT O MaTepuasa, IpOBEPsis CBOM 3HAHUSI, YMEHHSI M HABBIKH 110 KOHTPOJIbHBIM
BOITPOCAM.

IIpakTHYeckne 3aHATHSA COCTABISIIOT BaXXHYI0 YacTh MPO(EeCcCHOHATBHON
MOJATOTOBKM CTyAE€HTOB. OCHOBHAas 1€JIb MPOBEACHUS MNPAKTUYECKUX 3AHITHH —
(GbopMHpOBaHHE y CTYJEHTOB AHAJIUTUYECKOrO, TBOPYECKOTO MBIIUICHHUS ITyTEM
npUOOpeTEeHUs MPAKTUYECKUX HABBIKOB.

Meronnueckue ykazaHus K IPAaKTUYECKUM 3aHATHM T10 JUCLHUIUIMHE HapsLy C
paboyeil mporpaMMoil U rpauKoM y4eOHOTro MpoLecca OTHOCATCA K METOAMYECKUM
JIOKYMEHTaM, ONpEeJIeNSIIOIIMM YPOBEHb OpPraHu3alii U KauecTBa 00pa30BaTeIbHOTO
nporecca.

[Ipy moAroToBKEe K NMPAKTHYECKMM 3aHATHAM HEOOXOAMMO MPOCMOTPETH
KOHCIIEKTBI JIEKIIUI U METOJIMYECKHE YKa3aHMs, PEKOMEHIOBAaHHYIO JUTEPATYPY IO
JTAHHOU TeMe; MOJArOTOBUTHCS K OTBETY HAa KOHTPOJIbHBIE BOIIPOCHI.

B xone BbINOJHEHUS HWHAMBUAYAJIBHOTO 3aaHUSl MPAKTUYECKOTO 3aHITHUS
CTYJIEHT TOTOBUT OTYEeT O pabore. B oTuer 3aHOCATCS pe3yJbTaThl BBINOJHEHUS
KQ)KJIOTO IMyHKTA 3aJ1aHus (rpaduku, TabJIUIbl, PACU€Thl, OTBETHI HA BOITPOCHI TyHKTOB
3a/IaHusl, pPelIeHUue MPUMEPOB U 3adad U T.m.). 3a 10 MUH O OKOHYAHUS 3aHSATHUS
MPEernoIaBaTesib MPoOBEpseT 00bEM BBINOJHEHHON Ha 3aHATUUA pabOThl U OTMEYaAET
pe3ynbTaT B paboueM KypHale.

OcraBuivecss HEBBINOIHEHHBIMM IYHKTBHI 3aJaHUs MPAKTUYECKOTO 3aHITHS
CTYZEHT 00s13aH J10/1e71aTh CAMOCTOSATEIBHO.

ITocne mpoBepkH oOT4YETa MPENOJABATENb MOYKET IMPOBOJAWTH YCTHBIA WU
NUCBMEHHBIA ONpOC CTYAEHTOB JUIsl KOHTPOJII YCBOEHMSI MMM OCHOBHBIX
TEOPETHUUYECKUX M NPAKTUYECKUX 3HAHUM MO TEME 3aHATHUS (CTYIEHTHI TOJKHBI 3HATh
CMBICJI MOJYYEHHBIX UMHU PE3yJbTaTOB M OTBETHl HAa KOHTPOJIbHBIE BOMpOCHI). I1o
pe3yJabpTaTaM IMPOBEPKM OTYETa M OIMpPOCa BBICTABIISIETCS OLEHKA 3a MPAKTHYECKOE
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 KOHTPOJIbHBIC pAa0OTHI 1 MPOMEKYTOYHOM aTTecTaluu
B (hopMe 3auyeTa U IK3aMeHa.

Lenu u 3aga4un pOHI0B OLIEHOUYHBIX CPEACTB

@oHABl ONEHOYHBIX CPEICTB CO3MAIOTCA JJIS aTTECTAllMd OOYYaloUuuxcs C
HENbI0 OIEHKM WX TEPCOHANBHBIX JIOCTIDKEHUH TOATAMHBIM  TPeOOBaHUAM
cootBercTByMOIIEH [ITICC3 u npeacrasisieT coO00il COBOKYITHOCTh KOHTPOJIUPYOLIUX
MaTepuajoB, MO3BOJSIIONIMX OICHUTh YMEHHs, 3HAHUSA, NPAKTHUYECKUW OMBIT U
OCBOEHHBIE KOMITETEHIIHH.

@DOHIBl OLIEHOYHBIX CPEJCTB IMO3BOJSAIOT YCTAaHOBUTH COOTBETCTBUE YPOBHS
IOJIFOTOBKH CTY/IEHTa Ha Ka)KIOM 3Tare o0ydueHus TpedoBaHusIM pabodeil mporpaMmbl
y4eOHOW JUCHMIUIMHBL, paboyell mnporpamMmbl  IpO(ECCHOHATBHOTO  MOJYJIS,
porpaMMam IpakTHK, IPOTPaMME rOCy1apCTBEHHOW UTOMOBOM aTTeCTallUu.
3anagamu POHIOB OLIECHOUYHBIX CPEACTB SABIISIOTCS:

—KOHTpPOJIb W  YNpaBJCHHE TPOIECCOM MPUOOPETEHUS  CTYIACHTaMU
HEOOXOMMBIX 3HAHWHN U YMEHUH, ONIpeIeNIeHHBIX (efiepaTbHBIMU TOCYAapCTBEHHBIMU
oOpazoBatenbHbiMU cTanapTamMu CITO mo cooTBETCTBYIOMIEH CIIEIIMATBHOCTH;

—KOHTpOJIb U yIpaBlieHHe AocTkeHueM neneit peanmnzauun [TIICC3 CIIO,
OTpEJICNICHHBIX B BHUJE Habopa oO0mMX #u TPO(PECCHOHATBHBIX KOMIETEHIUN
BBIITYCKHHUKOB;

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

7.2. Kpurepum olleHKH 3HAHUI

OuneHka NUCbMEHHBIX KOHTPOJIbHBIX PA00T 00yYalOIINXCS 110 MATEMATHKE:

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 SIBJISIETCS CJEJACTBUEM HE3HAHUS WJIM HEMOHUMAHHS Y4eOHOTO
MaTepHana).

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 OIIMOKa WJIM €CTh JIBa — TPU HEN0YETa 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 WIM Tpapukax, HO oOydaromuiica obsagaer o0s3aTeIbHbIMU
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 00YYAKOIIHUXCS 110 MaTeMaTHKe:

OTBeT OLICHUBACTCSA OMMEmMKOU «5», €CIU CTYJEHT:

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

— W3JI0KWJI ~ MaTepuall  rPaMOTHBIM  S3bIKOM, TOYHO  HCIOJIb3Ys
MaTEMaTUYECKyt0 TEPMHUHOJIOTHMIO M CHUMBOJIMKY, B OIPEICICHHOW JIOTHYECKOU
IIOCJIEIOBATEIbHOCTH;

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

— TMOKa3aJ]l yMEHUE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU NpPUMEpPaMU,
IIPUMEHSATH €€ B HOBOM CUTYallUU TP BBINOJIHEHUHU NPAKTUYECKOTO 3aJaHUs;

— MPOJAEMOHCTPUPOBAJI 3HAHHME TEOPUM PAHEE HM3YyUEHHBIX COIMYTCTBYIOLIUX
TeM, C(OPMHPOBAHHOCTh M YCTOMYMBOCTb MCHOJB3YEMbIX IMPU OTBETE YMEHHM H
HAaBBIKOB;

— OTBEYaJ CAaMOCTOSTENbHO, 0€3 HABOSAIINX BOIIPOCOB MPENOIaBaTENs;

— BO3MOJXHBI OJIHA — JIB€ HETOYHOCTH INPHU OCBEILIEHHH 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 W3JIOKEHHUU JIOMYyIICHBI HEOOIbIIMe NpoOenbl, HE HCKa3UBIIEe
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:
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— HEMNOJIHO PACKPBITO COAEpXkKaHWE MaTepuana (CoAepKaHUE H3JI0KEHO
(¢parmMeHTapHO, HE BCErJa IOCJIEI0BATEIbHO), HO IOKa3aHO o0O0llee MOHUMaHHE
BOIIPOCA M  MPOJEMOHCTPUPOBAHBI  YMEHHUSA, JIOCTATOYHBIE [UIsl  YCBOEHUS
nporpaMMHOro wmarepuana (ompexneneHsl «TpeboBaHusAMH K MaTeMaTH4ECKOU
MOJIFOTOBKE 00YYaIOIIMXCs» B HACTOAIICH MpOrpaMMe 1Mo MaTeMaTUKe);

— HMEJIUCh 3aTPYJHEHUs WM JONYLIEHbl OIIMOKM B  ONpEIEICHUN
MaTEeMaTUYECKONM TEPMHMHOJIOTMM, YEpTEKaxX, BBIKJIAJKaX, HCIPABICHHBIE I10CIE
HECKOJIbKHX HaBOSIIMX BOIIPOCOB MTPEMNOIaBATEIS;

— CTYJIEHT HE CIpaBWICS C IMPUMEHEHHEM TEOpPUHM B HOBOW CHUTyalMH IpU
BBIMIOJTHEHUH MTPAKTHUECKOTO 3aJJaHus], HO BBITIOJIHIJI 3a/1aHUs 0053aTEIbHOTO YPOBHS
CJIOKHOCTH T10 IaHHOM TeMe;

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

Ommemka «2» CTaBUTCS B CIEIYIOIUX CITydasx:

— HE PacKpbITO OCHOBHOE COJIEP )KAHNE yUEOHOI0 MaTepuraa;

— O0OHapy’>KeHO HE3HaHUE YYEHUKOM OoJibllel miu HanOoliee BaKHOM 4acTu
y4eOHOI0 MaTepHuaa;

— JIONYIIEHbl OHIMOKM B OINPEACICHUH MOHATUM, NpPU HUCHOJIb30BAHUU
MaTeMaTHYECKON TEPMUHOJIOTHH, B pUCYHKAX, YEpTEXKaxX WU rpaduKax, B BBIKJIAAKAX,
KOTOPbIE HE UCIPABIICHBI IOCIIE HECKOJIBKUX HABOSAUIUX 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 OMNpeJIeTICHUs] OCHOBHBIX MOHSITUHN, 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 JJIsl pEIICHUS 3a/a4;

— HEYMEHHE JIeaTh BBIBOJbI U 000OIICHUS;

— HEYMEHHUE YUTaTh M CTPOUTH TpaduKH;

— HEyMeHHue MOJIH30BaThCS MIePBOMCTOYHUKAMU, Y4EOHUKOM u
CIIPaBOYHUKAMU;

— TOTeps KOPHS UM COXPaHEHHE MOCTOPOHHET0 KOPHS;

— orOpackiBanue 6e3 00bSICHEHUN OJHOTO U3 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 IPU3HAKOB OINPEAEIAEMOIO MOHATUSA WU 3aMEHOU
OJIHOTO - IBYX M3 3THUX IIPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTb rpaduka;

— HEpalMOHAJIBHBIM METOJ PELICHNS 33141 WJIX HEAOCTATOYHO IPOAYMaHHbIN
IJlaH OTBeTa (HapylIEeHWE JIOTHKH, IOJMEHAa OTAEIbHBIX OCHOBHBIX BOIPOCOB
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 3alUCel, uepTexeil, 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
— nmpakTuueckas (JlaboparopHas) paborta

— 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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Kontposnb Ouenka Ouenka Ouenka
Kontponb | 3HaHUS YMEHUS HaBBIKOB CIIOCOOHOCTH
Hast paboTa | TCOPETHUECKUX | paboTaTh C paboTsI ¢ OTIePaTHBHO U
OCHOB MaTeMaTHYeCK | MATEMaTHYECK | KAaUeCTBCHHO
MaTeMaTHKH. UM amnmapaTroM | UM ammapaToM | pemaTh
IOE MOCTaBJICHHBIC
obecrieyeHus Ha MPaKTHYECKUX
pereHwsI pabotax 3amaun
MPAKTHYCCKUX u
3aad. apryMEHTHPOBAT
b PE3yJIbTATHI

KonTponbH
bI€ pabOTHI
npujiiararoTcsd

le/IMepHBIe TECTOBLIC 3a/laHUsA: HC ITPCAYCMOTPCHBLI.

IIpuMepHBIe BONIPOCHI AJIs1 YCTHOI'O OIPoOca:

1.JlaitTe onpeesieHne KOMIIJIEKCHOTO YKCIIa.

2.JlaiiTe onpeneneHne MHUMOM €UHHALIBI

3.Ha3zoBure HaTypaibHbIC YHCIIA.

4.HazoBHTe paliMOHAIBHBIE YHCIIA

5.Ha3oBurte crerieHn MHUMOMN € IUHUIIBI

6.Kakne KOMIIIEKCHBIE YKCIIa Ha3bIBAKOTCS PABHBIMU
7.Kakne KOMIUIEKCHBIE YMCJIA Ha3bIBAKOTCS CONPSIKEHHBIMU.
8.Kakne KOMIIJIEKCHBIE YHCIIa HAa3bIBAKOTCS IPOTUBOITOJIOKHBIMU
9.Kax n300pakaroTcst KOMIIEKCHBIE YK CIIa TEOMETPUYECKU
10.JaitTte onpeneneHne MOAYJIsl KOMIUIEKCHOTO YHCIIA.
11.Kak HailTH apryMeHTbI KOMIUIEKCHOTO YHCIIa
12.I1epeuncaute HOpMbl 3aMUCH KOMIUIEKCHBIX YUCEN

13Kak BBINOJHSTE ACUCTBUS HaJl KOMILJIEKCHBIMU YHCJIaMU B alreOpandeckoin

dbopwme.

14.HazoBuTE 4UCIIO COMPSHKEHHOE KOMILIEKCHOMY Yuclly Z = 2 - 31 ¥ IEpEMHOKHUB

UX JalTe OTBET

15.Yemy paBHBI KOPHU KBaAPATHOTO YPABHEHUS C OTPULATEIbHBIM
JTUCKPUMUHAHTOM.

16./latiTe onpeesieHUE KOMIUIEKCHOTO YHCIIA.

17.3anucars CBOMCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3aTEIIEM.

18.Yto Ha3bIBaeTCs JorapuMoM C MPOU3BOILHBEIM OCHOBAaHUEM?
19.3anmcaTh OCHOBHOE JIOTApU(PMUIECKOE TOKIACCTRO.

20.ITocTpouts rpaduk nmokazaTeabHON (QYHKIMH C OCHOBaHUEM Oouiblie 1.
21.Yto HazbiBaeTcs jorapupMupoBaHueM?

22.Yt0 Ha3bIBAIOT HATYPAIbHBIM JOrapupmom?

23.3anucats hopmylly riepexojia OT OJJHOTO OCHOBAHUS K IpPyromy?
24.HazoBute ¢popmyiisl Kpamepa.

25.Ilepeuncnute METOIbI PEIICHUSI CUCTEM JIMHEHHBIX YPAaBHEHU C ABYMS
HEU3BECTHBIMU.

26.1lepeunciute METO/IbI PEIIEHUSI CUCTEM JIMHEMHBIX YPAaBHEHH C TpeMsi
HEU3BECTHBIMU.
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27.HazoBuTE CBOMCTBA ONPEACIUTEIS.

28.Ecnn onpeenuTens paBeH HyII0, TO CKOJIBKO PEIIEHUA UMEET CUCTEMA
29.Yto HazbiBaeTcs pyHKIUECH?

30.Yro Takoe 00nacTh onpeaeseHus u 00J1acTh 3HAYCHUA (PYHKIIUH?

31.Yto Ha3bIBaeTCs (PyHKIMEH 0OpaTHON JaHHO?

32.J1aTh onpeesieHrue CI0KHON (yHKINU.

33.IlpuBectu mpuMepsl 00PaTUMBIX (PYHKIIHH.

34.IlepeuncnuTh criocoObl 3aAaHus GYHKUIUNA, UX JIOCTOMHCTBA U HEJIOCTATKHU.
35.Yto Ha3weiBaeTcs rpadukomM QyHKIANA?

36.KakoBbl 0cOOCHHOCTH TpaUKOB MpsIMOI U 0OpaTHON DyHKITUN?

37.01 4ero 3aBUCUT 00JIACTH OMPEICTCHUS CIOKHON PYHKITUN?

38.Kak no rpadguky GyHKIUUA ONPENETUTh, SIBIASETCS JIU PYHKIUS YETHON, HEUETHOM.
39.Yto Ha3bIBaeTCs MPOU3BOAHON (PYHKITH?

40.Yto nokasbiBaeT Npou3BoaHas (PyHKIHS B TOUKE?

41.KaKoB reOMETPUYECKNAN CMBICII ITPOU3BOIHON?

42.KakoB (hu3nyecKuii CMbICI MPOU3BOIHOM?

43 .Kakue CBOMCTBA MPOU3BOIHON BbI 3HAETE?

44 .11o xakuM (opmysaM BbIYHCISIOTCS MPOU3BOIHBIE TPUTOHOMETPUUYECKUX
byHKUMNA?

45.11o xakuMm (opmysam BbIYHCIISIOTCS IPOU3BOIHBIE CTENEHHOW (PYHKIIMU?
46.ITo xakuM (popMyJiaM BBIUUCISIOTCS IPOU3BOHbBIE TIOKA3aTEIbHON QPyHKIMU?
47 I1o xakuM (popMyJiaM BBIYMCIISIOTCS IPOU3BOHBIE JorapupMuyeckoi pyHkunn?
48.Kak BBIYMCIISIIOTCSI TPOU3BOIHBIE CIOXKHON (PYHKITUN?

49.Yto naseiBaercs nuddepennranom GpyHKIun?

50.Y1o HEOOX0IMMO c/ieNIaTh, YTOOBI BHIYUCIUTH AU depeHuran GyHKIum?
51.Kakoii Bua UMeeT ypaBHEHHE KacaTelbHOU K rpaduky pyHkimu Y= y(X)?
52.KakoB reoMmerpuueckuii cMbici auddepennmana?

53.Kakas ¢yHKIMs Ha3bIBa€TCI MOHOTOHHO BO3pacTaromiei?

54.Kakas (pyHKIMS Ha3bIBA€TCS MOHOTOHHO YOBIBaroIen?

55.Kak uccienoBats GyHKIIMIO HA MOHOTOHHOCTb?

56.Kakne TOUKH Ha3bIBAIOTCSA KPUTHICCKIMHU ?

57.Yt1o Takoe 3KCTpeMyM (PyHKIIUU?

58.Kak uccienoBars GyHKIMIO Ha SKCTPEMYM TI0 IEPBOMY MPABUITY?

59.Kak uccrnenoBath (yHKIIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60.Kak BbrurcnuTh HauOoOJIbIIIEe U HAUMEHbIIIEE 3HaYeHNE (PYHKIINU Ha
IPOMEKYTKE?

61.Yto0 sBisieTCS OCHOBHOM 3a7ja4€il MHTErPAIIbHOTO UCUUCIICHUS?

62. Kakas ¢yHKIIMS Ha3bIBa€TCs MEPBOOOPA3HOM IS 3aJaHHOW (PYHKITUHN?

63. Ecmu F(X) — mepBooOpasnast mis f(X), TO KakuM paBEeHCTBOM CBSI3aHbI OHH MEKTY
co0oi?

64. ChopmynupyiiTe TeOpeMy O CyIIECTBOBAaHUU MEPBOOOPA3HON (DYHKITUH.
65. IlepBooOpa3zHas onpenensercs HeoiHO3HAYHO. Kak 3T0 HYy»XKHO MOHUMAaTh?
66. IloueMy npu MHTErpUPOBAHUHU (DYHKIIMI MOSABIAETCS MPOU3BOJIbHAS
MOCTOSIHHAS ?
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67. Ilouemy oHa PyHKIIMS UMEET 1IETYI0 COBOKYITHOCTh MEPBOOOPA3HBIX ?
68. Kak 3amucaTh BCIO COBOKYITHOCTh TIEPBOOOPA3HBIX (DYHKITHIA?
69. Uto Ha3bIBacTCS HEOMPEACICHHBIM HHTETPATIOM?

70. Yem otnuyaeTcss HEOMPEASICHHBIA HHTETPAJl OT NTepBOOOpa3HON HyHKIIUNA?
71. IloueMy MHTErpan Ha3bIBAETCS HEONPEAEICHHBIM?

72.Y10 Ha3bIBa€TCs BEKTOPOM B IPOCTPAHCTBE?

73.Kakue ObIBaIOT BEKTOPHI B MPOCTPAHCTBE?

74.Yemy paBeH yroJl Mex1ay BeKTOpaMu?

75.YeMy paBHa JjIMHA BEKTOpA?

76.YUemy paBHO CKaJIIpHOE MTPOU3BENCHUE BEKTOPOB?

77.HeMy paBHO BEKTOPHOE MPOM3BEICHUE BEKTOPOB?

78. HavasibHOE IOHSITHE CTEpEeOMETpHH (ONpeieTICHUEe, OCHOBHBIE TIOHSITHS).
79.AKCHOMBI CTEPEOMETPUH.

80.CrencTBust U3 aKCHOM.

81.B3anMHOE pacnonoKeHue AByX NMPSAMBIX B IPOCTPAHCTBE.
82.B3auMHO€ pacnonoKeHue NpsiMON U INIOCKOCTH.

83.IIpu3Hak mapajuieIbHOCTU MPSIMOU U TTOCKOCTH.

84 Ilpu3Hak mapajuieIbHOCTH JBYX INTIOCKOCTEH.

85.Teopembl 0 MapAILIETBbHBIX INIOCKOCTSX.

86.IIpu3Hak nepneHIUKYIAPHOCTH MIPSAMOU U INIOCKOCTH.
87.YpaBHEeHUS TIIOCKOCTH (00111€ee).

88.1Ipu3HaK NEepEeHIUKYJIIIPHOCTH JIBYX INIOCKOCTEN.
89.YciioBHE NnapauieIbHOCTH JIBYX INIOCKOCTEN.

90.YcnoBue neprneHanKyIsIPHOCTH IBYX INTIOCKOCTEMH.

91.¥Yron mexny AIByMs ILUIOCKOCTSIMHU.

92 ITapameTpuueckoe ypaBHEHUE MPSIMOW B IPOCTPAHCTBE.
93.Kanonnueckoe ypaBHEHHUE NIPSIMOM B IPOCTPAHCTBE.

94.Yto Ha3BIBAETCSI MHOTOTPAHHUKOM?

95 IlpuBeaute npuMeEpPbl MHOTOTPAHHUKOB?

96.YT0 Ha3pIBaETCS TEJIOM BpPALLICHUS ?

97 IlpuBenuTe NpuUMEpPHI TEJ BPALLICHHUS.

IIpyMepHBbIEe KOHTPOJIbHBIE PA0OTHI
Kounrpoabnas padora Nel no reme «KopHu, cTenenu, Jorapupmbny
BapuanTt Ne 1

1. Brruucnure:

2 1
a) 5—(27)3:(8)3;
6) 23/9-33/24;
) 2033,
B Tre
r) 2-logs 10 — logs 4;
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Il) 32 logs 5;
2 logzé—logzg
log, 256
2. YTOpoCTHUTE BBIpaKEHUE:
LI i
\/a_s

k 2
3. BeimostHUTE NENCTBUS:

logo’l 0,005 - logo’l 0,05
Bapuant Ne 2

1. Bemuucnwure:
2

) ()
6) 4 - 125 - 2 - /40;

v) Y3624 54
r) 2 -logs; 6 —log; 4;
Il) 4310g4 3;
e) 1 110g2 4+logq4 2_
2. YTIpoCTHUTE BBIpaKEHUE:
a) (32x-19)75 6) Y3247 - Vad,

3. BeImOJTHUTE NENCTBUS:

1

log,s 5 + Tog. 15"

IIpuMepHbIe NPaKTUYECKHUE 3aJAHUS:
3aganmue 1:

Bapuant Ne 1
1. Beraucnure:
3
a) 2-(0,3%)z,
6) V18- V/-12;

B) V12 - 32 - 36;
r) 4-log,2-log, 4 + 2;
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1) logs 200 — logs 8;
e) 104—310g10 5_
2. YTIpocCTHUTE BBIpaKEHUE:
2 3
2z, 3
2) M; 6) ¥2n3 - V8n3.
a3
3. BeImosiHuTE IENCTBUA:

17
10g13 17 - 10g13 E

Bapuant Ne 2

1. Beruucaure:
2 1
a) 3-83— (82)3;

6)0,5 |

15’
B) V16 - V4 — 23/27;
r)loggs 6 —loggs 12;

) logz8 4
logs 2 '

e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YTIpoCTHUTE BBIpaKEHUE:

7 2
-z = 17 34
a) y3-ys; 0) Vx25: Vx16,
3. BeimoHUTE NENCTBUS:

17
10g13 17 - 10g13 E

3aganmue 2:
BapuanTt Ne 1
BorauciauTe npenesr:

. 3x?-17x+10 i 5—X . W1+z% -1 23+ x+1
1. lim————. 2. lim——— . 3. lim—=, 4. lim———
x5 3x° —16X+5 x>53_\/2x —1 V3 372 o= 3x° + X2 +1
. 2x*-5x-3
5. Berauciutse nipeaenn pyukmauu lim ———  upux, =3 1 X, = .
penen pyHk N 7 2y 15 TP %o o =0
Bapuant Ne 2

Breraucnuts MpCacibl:
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1 im P8 i X 3 lim VLK gy X X
"ot 3X2—2X—1 . . =0 /3 4+ X —+/3=X ' " x50 X2 ) " xow X4_8X3 +1 !
_AXP —Tx-2
5. Berunciuth npeaen QyHKIuu XILT o x5 MpruX, =0 U X, =c0.
IIpumepHbIe caMOCTOSITEIbHbIE PA00THI
Pabora 1:
Bapuant Ne 1
1. Beruucnure:
2tg (E) -[tg " 4 cos z]
2) 4 3 6 .
. 3 '
cosz —2sin—
2
6) cos® 336° —cos’ 156° +tg100° - tg350° tg°18° .
tg272° + ctg?162° 2
. 3 7 3 3z
B) sin(a — f), COSax=—,C08f=——, —<a<2r Ut < f<—,
)(aﬂ)eczzuasﬁzszaﬂﬂﬁz

3 V4
r) COSZa,eCJzuCOSa:g u O<a<5.

tg150° sin 200°
c0s320°ctg140°

3. Bbruucnure 3HaueHHE OCTAIBHBIX TPUTOHOMETPUUYECKUX (DYHKIUHN yTia o, eClu

2. OmnpenenuTte 3HaK BbIPAXKEHUS:

3 3z
Clgo=— U T <a<—.
3 2

. 5,31
sin“(—+a) sin?(—a)
4. JlokaxuTe TOXKICCTBO: 5 =1.
Ctg (0{—271') Ct92(a_3l)
2

5. Ympocrure: sin(e —27) - 003(3?7[ —a)+tg(r—a) -tg(%[ +a) +cos® (g -a).

Bapuant Ne 2
1. Beruucnure:
_sin? x—3cos’® X

= tgx =3;
@)y 2sin? x+cos? x o =S
. 137 177 227 37
0) sin(—=—=) + cos(—=) +tg(—=) —ctg(—=) ;
) sin( 5 ) ( 3 )+1g( 3 ) —ctg( 2 )

B) tg(a + ), eciu ctgazg, O<a<%;
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a 3 3z
') COS—,ecnuCosSa=— U — <a <2r.

2 5 2
sin145°ctg250°
c0s315°tg200°

3. Brruucimre 3HaUCHUE OCTAIIBHBIX TPUTOHOMCTPHUYCCKHUX (I)YHK]_II/II‘/’I yria o, €CJIn

2. OmpenenuTte 3HAK BbIPAKCHUS:

4 T
COSa=——HU —<a<rx.
5 2

4. JlokaxxuTe TOXKIECTBO: tga -tgf + (tga +1gB) -ctg(a + B) =1.

: 7y cos(™%) —sin(Xy -sin(®
5. Ymopocrure: cos(4) cos(6) sm(4) sm(6).

Pa6ora 2:
1°. c'= 8°. (tgx)' =
20 (Xa), _ Qo (ctgx)’ =
B YaCTHOCTH, X' = 100 (arCS|n X)’ =
(x%) = 110,  (arccosx)’' =
(x%) = 120, (arctgx)' =
0 arcctgx)’ =
(X)) = 130, ( 9x)
' ITPABUJIA JTUDODEPEHIIMPOBAHUM A
(EJ = 14, (U+v)' =
X
3°, (kx +b)" = 150, (u-v)'=
4 (@) = 16°.  (uv)'=
B wactHOCTH, (") = 170, (cu)’=
5. (log, x)' = 18°, (Ej i
B yacTHOCTH, (Inx)’= Vv
lgx) = '
B wactHOCTH, v 5
6°. (sinx)" = ITPOU3BO/IHAS CJIOXXKHOU ®YHKINN
70, (cosx)' = 19°.  f(e(x)) =
Pa6ora 3:
3anucarh TaOJIUYHBIE UHTETPAJIbIL:
1°. I Odx =
2°. I X dx = B yactHOCTH, J-dx =
3. [E
X
4°, J'axdx = B wactHOCTH, Iexdx =
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e,
6°.
7.
8.

9°.

10°.

_[cos xdx =

J'sinxdx =
dx
jcos2 X

dx
-[sinz X

I dx _
vai —x°

J- dx _
a?+x?
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V1—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.
Z1—Z
7. JI14 3aiaHHbIX Z1, Z5, Z3, Z4 BBIYHCIUTD BBIPAKCHUE E, 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 00PAa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHus
«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
BO3MOKHOCTAMM 3/10POBbsA

[Topsimox 00ydYeHUsI UHBAIUIOB U CTYJCHTOB C OTPAHMUYEHHBIMA BO3MOXHOCTSIMU OTIPE/ICIICH
«ITonoxennem KyOI'Y 00 oOyuyeHMHM CTYyAEHTOB-MHBAIMJIOB M CTYACHTOB C OrPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBbSI».

Jljig U1 ¢ orpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbS ITPEyCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YIUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 3I0POBbS TAKHUX JIUII.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCIHUIIJIMHBI

He npenycmoTpeno
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Penensus
Ha pabouyro MporpamMmy y4eOHOM TUCIUTLTNHBI
.01 MaTtemaTuka
quist crienuanbHocTd 43.02.10 Typusm

Pabouass mporpamma yueOno#t mucummimasl [1/1.01 Maremaruka paspabortaHa st
CTYJICHTOB creruanbHOCTH 43.02.10 Typusm cpeaHero npodeccuoHanbHOro oOpazoBaHus (j1ajee
CIIO) Ha OCHOBE MPHUMEPHON MPOrpaMMbl OOIICOOpa30BATEIHHON YYEOHOW AUCIIMILTAHBI
«MaremaTuka: anredpa u Hauajga MaTeMaTHYECKOTO aHAIM3a; TEOMETPUs» sl MPOPECCUOHATBHBIX
o0pa3oBaTeNbHbIX  OpraHu3aluii, peKoMeHAoBaHHON  denepanbHbIM  rOCYAAPCTBEHHBIM
ABTOHOMHBIM yupexaeHneMm «DenepabHblii HHCTUTYT pa3BUTHs oO0pazoBaHus» (PI'AY «DHUPOy)
B KAauecTBe INPUMEPHONW TMPOrpaMMbl JUIsl pealM3allMd OCHOBHOW  MpodecCHOHANIbHOM
oOpa3zoBatenbHoil nporpammbl CIIO Ha 6a3e ocHOBHOro 001iero oOpa3zoBaHUSl C MOJTYYEHHEM
cpenHero o6mero obpazosanms. [Ipotokon Ne3 ot 21 wmronms 2015r. PerucrpannoHHBIA HOMEp
peuen3uu 377 ot 23 uronig 2015r. ®I'AY «OUPO».

VYuebnas mucruruimHa I1J[.01 Martematnka m3ydaercss B HHKIE 00IIe00pa3oBaTeIbHON
MOJATOTOBKU Y4eOHOTO MmiaHa B yacTu npoduibHbX Aucuuruiud [1/]. O6yuenue npoBoautcs Ha 6aze
OCHOBHOTO O0IIero oO0pa3oBaHMsS W HAIEJICHO Ha MOJyYeHHE CpeaHero oOmiero obpa3zoBaHUS.
Pabouas mporpamma coctaBieHa /it 04HON (HOpMbI 00yUESHHUS.

[IporpamMma cocraBiieHa KBaJIM(PUIUPOBAHHO, OTIMYAETCS CUCTEMHBIM IOAX010M. B Hel
OXBa4Y€Hbl BCE OCHOBHBIE BOIIPOCHI 10 JAHHOW AMCLUUIUIMHE, Npo¢eccHOHalIbHas 3HAYUMOCTb
KOTOPBIX, ITPH IMOATOTOBKE KOMIIETEHTHBIX CIEIIMAINCTOB, OCOOCHHO BeIHMKA. BHIIbI BHEAYAUTOPHBIX
CaMOCTOSITENIbHBIX pa0OT MO3BOJISIOT 000OIIUTE U YIIIyOUTh U3ydaeMblil MaTepuall, U HampaBiICHbI
HAa 3aKpeIUIeHHe YMEHUS MTONCKa, HAKOIUICHHS U 00pabOTKU pa3InyHbIX KCTOYHUKOB HH(OPMALIUU.

Cucrema 3HaHMIl W yMEHUH, 3aJ0KEHHAs B COJIEP)KAHUU, CIIOCOOCTBYET MPUOOPETECHUIO
MPAKTHUYECKOTO OIBITA U COOTBETCTBYET TPEOOBAHUM K pe3yJibTaTaM ocBOeHHs mpenmerta. [lacopt
porpaMMbl OOOCHOBAaHHO U TOJIHO OTPaKaeT CoJep)KaHue AMCIUIUIMHBL, €€ POJb M MECTO B
MOJTOTOBKE CHEIHAUCTa CPETHEr0 3BEHA, PACKPHIBAET LM W 3aJa4d YYeOHOU MUCIUTUIMHBI.
Omnpenenensl TpeOOBAHUS K YMEHUSAM U 3HAHUSIM CTY/IEHTOB.

Pabouas nporpamma paccuntana Ha 360 yacoB. JlaHHOE KOJIMYECTBO YacOB, BBIJICIICHHOE Ha
OCBOEHHUE yUeOHON JUCIMIUIMHBI, TO3BOJIUT MOJYUYUTh HEOOXOJUMbIE 3HAHUS U YMEHHS, KOTOPbIE
MOXHO TPUMEHSTh B JaJbHEHIIEM Ha TNpakTUKE. TeMaTH4ecKud IUIaH HMMEET ONTHUMAaIbHOE
pacrnpeesieHre 4acoB 10 pa3/ienaM U TeMaM 10 OYHOM (hopme 00yUeHHsl, B COOTBETCTBUU € YU€OHBIM
wiaHoM. Kaxaplil pa3zien mporpaMmbl OTpa)kaeT TEMATUKY W BOIPOCHI, MTO3BOJISIIOIINE, B MTOJHOM
o0bemMe, U3y4nuTh HEOOXOIUMBIN TeopeTuueckuid Marepuai. [IpoBeneHne mMpakTUUYECKUX 3aHSTUH,
MPEeyCMOTPEHHBIX paboyeil mporpaMMoil, TMO3BOJISIOT 3aKPENHUTh TEOPETUYECKUE 3HAHUA,
MpUOOpEeTEHHbIC TIPU M3YyUYEHUHU JaHHOW JUCHMIUTUHBL. Paboyas mporpamMma COIEpKUT MHUHHUMYM
JTUTEPaTyphl, HEOOXOTUMOM I U3YUSHUS JAaHHOW AUCIUILTUHBI.

Pa3paborannas paboyas mporpamma y4eOHOW TUCHUIUIMHBI «MaTtemMaTtruka» peKOMEHIyeTcs

JUTSL WCIIOJIB30BAHMSI B YUEOHOM TpoIecce IMPH IMOATOTOBKE OOYYAIOIIUXCS 1O CHEIUATBHOCTH
43.02.10 Typusm.

Peuen3senr:

Loyenm xageoper ungopmayuonnvix

00pazoeamenvHbIx MexHoN02ull (hakyiomema 0.8 Saesrre
Mamemamuxu u komnwsiomepuuix nayk @I 50Y BO 3{‘4/ g
«KyoI'Y», k.n.H., Ooyenm



Peuensus
Ha pabouyro mporpaMmmy yueOHOM TUCIUTUTUHEI
I1/1.01 MaTremaTuka
st crienanbHocty 43.02.10 Typusm

Pabouas mporpamma yueOHoU mucrumuinabl [1J.01 MaTtemaruka paspaboraHa i CTYACHTOB
CHEIMAILHOCTH CpeaHero npodeccrnonansHoro oopazoBanus (nainee CI10) 43.02.10 Typusm Ha ocHOBE
[TpumepHOI mporpamMmbl 00meoOpa3oBaTebHON y4eOHOW AMCIMIUTMHBI «MareMaTuka: anredpa u
Hayaja MaTeMaTHYeCKOro aHaiu3a; TIeoMeTpus» Uil Npo(ecCHOHAIBHBIX 00pa30BaTEIbHbBIX
opraHuzainuii, pexkomMeHJoBaHHON denepalbHBIM TOCYAaPCTBEHHBIM ABTOHOMHBIM YUPEXKICHUEM
«DenepanbHblii  UHCTUTYT pa3BuTHs oOpazoBanus» (PI'AY «DPHUPO») B kadecTBe NpUMEpPHOIL
MporpaMMBbl Ui peaju3aliyd OCHOBHOW TpodeccuoHanbHoi oOpasoBarenbHoi nporpammbl CITO Ha
0a3ze OCHOBHOTO O0IIIETro 00pa30BaHuUs € MOJIYUCHUEM CPeTHEro 001Iero oopa3oBaHusl.

VueOnas muctmmmmHa [1J[.01 Marematnka wu3ydaercs B IHKJIEC 00meo0pa3oBaTeIbHON
MOJITOTOBKM Y4eOHOTO TUIaHa B YacTH NpodmibHBIX auctiuiumH [1J]. OO0ydenune mpoBoauTcs Ha Oasze
OCHOBHOTO 00IIIeT0 00pa3oBaHMs W HAIEJIEHO Ha MOJyYeHUE CpeHero odmiero oopazoBanus. Pabogas
nporpaMMa COCTaBlieHa sl O4HOM (hopMmbl oOyuenus. IIporpamma cocraBieHa KBanu(UIIMPOBAHHO,
OTJIMYAETCs CUCTEMHBIM MOJX0I0M. B Hell 0XBaueHbI Bce OCHOBHBIE BOIIPOCHI MO JAHHOM TUCIHILIMHE,
npodeccuoHantbHas 3HAYUMOCTh KOTOPBIX, IPU MOATOTOBKE KOMIIETEHTHBIX CIIEHAIMCTOB, 0COOCHHO
BeJIMKA. BU/ibl BHEAYAUTOPHBIX CAMOCTOSTENIbHBIX PAOOT MO3BOJISIOT 000OUIUTE U YIIIyOUTh U3ydaeMbli
MaTepHuaj, ¥ HalpaBlIeHbl Ha 3aKpEIUICHWE YMEHUs IOUCKA, HAKOIUIEHHs U OOpabOTKH pPa3IUUHBIX
UCTOYHUKOB MH(popMaru. CuctemMa 3HaHUM M yMEHMH, 3aJI0)KEHHasl B COAEP)KaHUM, CIIOCOOCTBYET
NpUOOPETEHUIO MPAKTHUYECKOrO ONbITA M COOTBETCTBYET TPeOOBAaHUAM K pe3yjbTaTaM OCBOEHUS
npeamera. [lacnopt nporpaMMbl 000CHOBAHHO U ITOJIHO OTPAXKAET COJIEPKAHNE TUCIUILIMHEL, €€ poib U
MECTO B MOJATOTOBKE CHEIMATNCTa CPEJHEr0 3BeHA, PACKPHIBACT LIEJN U 33a/1a4d YUYeOHOM JTUCIUIITHHBL.
Omnpenenensl TpeOOBaHUS K YMEHUSM M 3HAHUSIM CTYJICHTOB.

Pabouas mporpamma paccuntana Ha 360 yacoB. JlaHHOE KOJMYECTBO 4acOB, BBIICJICHHOE HA
OCBOCHHE yUeOHOM TUCIUIUIMHBI, TO3BOJIHT MOJTYYHTh HEOOXOAUMBIE 3HAHUS M YMEHHUS, KOTOPbIE MOYKHO
NPUMEHSTh B JAJbHEHIIEM Ha MpaKTUKe. TeMaTHUecKuil MiaH MMEeeT ONTHMAIBHOE paclpeliesieHue
YacoB 110 pa3ziesiaM U TeMaM 10 OYHOH opme 00yueHHsI, B COOTBETCTBHH C Y4EOHBIM TTaHOM. Kaskplii
paszen mporpaMmbl OTpa’kaeT TEMAaTHKy M BOIPOCHI, MO3BOJISIONINE, B IIOJHOM OOBEME, H3y4YUTh
HEOOXOIUMBIN TeopeTHueckuil marepuan. IlpoBeneHue NpakTHYECKHX 3aHATHH, IPEAyCMOTPEHHBIX
paboueil mporpamMMoii, MO3BOJISIIOT 3aKPENUTh TEOPETUUECKUE 3HAHUS, IPHOOPETEHHbIE NPU U3YUYECHUH
JAHHOM JucuuiuinHbl. M3ydyenwe — nucnuiuimHel «Marematuka» crocoOcTByeT 3(@eKkTuBHOW U
Ka4eCTBEHHOH MOJIrOTOBKE MOJIOABIX CIIEIUATUCTOB B 00s1acTH Typu3ma. Pabouas mporpamma coaepkut
MUHUMYM JIUTEPATyPbl, HEOOXOIUMOM sl U3y4YSHUS JaHHOW AUCIUTUIHHBI.

Pazpaborannast pabouas mporpamMma y4eOHON TUCIUIUIMHBI « MaTeMaTHKa» PeKOMEHTyeTCs st
UCTIOJIb30BaHMsI B y4eOHOM Ipoliecce NMpH MOATOTOBKE oOyuarommxcs 1o crernuaibHoctu 43.02.10
Typusm.

Penensenr:

Hoyenm xagpedper  coyuansuuix, YMAHUMAPHBIX U
€CMeCcmeento - Hayunwix oucyuniuy OI'50Y BO m b@ BI'M
CK® «PI'VIIy, k.n.u., doyenm s’./é o

0 MOCYg4p>
AREWTEHIIN
TP . KPAC P

Qo \ 4

IToonucy .j‘{ 20 0a J& : S]“ A o2¢

306epAK0 .
Bedywquii crieyuanucm no Kaopam é ,@{ e
N




