1920

MHWHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMNA
dunuan deaeparTbHOro rocyaapCTBEHHOT0 OO KETHOTO 00pa30BaTEILHOTO
YUpEeXKACHUS BBICILIET0 00pa30oBaHuUs
«KybaHCckuit Tocy1apcTBEHHBIN YHUBEPCUTET» B T. [ eleHmIKuKe

b
7| '\\.
;1/3;” -"",
Dp, 1% \
4,
L @ ¥

5

A

ve— 2018 r.

PaGouas mporpamMmma JTUCITUTUIUHEI

1. 02 MATEMATHKA: AJITEBPA, HAYAJIA MATEMATHYECKOI'O
AHAJIN3A, TEOMETPUS
Crnenunansrocts 38.02.01 DxkoHOMHUKA U OyXTanTEpPCKUM ydeT (110 OTpacysiM)

2018



Pabo4as nporpamma yueOHo# aucummnuusi [1J{.02 Marematuka: anredpa, Ha4ana
MaTeMaTH4YECKOTO aHalW3a, reoMeTpus paspaborana Ha ocHoe Tpebosanuii ®I'OC
cpeanero o0mero o00pa3oBaHHA, NPEALABISEMBIX K CIPYKTYpPE, COAEPKAHHIO H
pe3yibTatam ocBoeHus yueOHoM aucummumanasl [1J1.02 Maremartnka: anrebpa, Hasana
MaTEMaTHYeCKOrN0 aHalli3a, TeOMETPHS B COOTBETCTBHH C PexoMenjpauusMH 1o
OpraHH3alMH [OJNY4EHHS CcpeaHero obumero o0pa3oBaHHS B NpeAenax OCBOCHHSA
o0pa3oBaTeNbHbIX TPOrpamMM cpeaHero npod)ecCHOHaNbHOTO oOpa3zoBanus Ha Oase
ocHOBHOro obmero o0pasosanua, ¢ ydetoM TpeboBanuii  DenepanbHOro
roCyapCTBEHHOro 00paszoBaTenbHOro craHaapra (nanee — ®I'OC) No CHEUHATBHOCTH
cpeanero mnpodeccuonansHoro obpasoeanus (zanee CIIO) 38.02.01 Dxonomuxa H
Oyxramrepckuii yder (N0 OTpacisaM), YTBEPHACHHOrO0 MpHKaszom MuHHCTEpCTBa
oOpazoBanus ¥ Hayku P® or 28 wumions 2014 roma Ne832, 3apeructpupoBaH B
Munucrepcrse 1octuiiun Poccun 19 asrycra 2014 rona Ne33638.

JucuunnuHa T1/1.02 Maremartuka: anredpa, Hauana MaTeMaTHYECKOrO aHanusa,
reoMeTpHUs

®opma 00yHEeHHA Oo4Has
VYuebuniii ron 2018-2019
1 kypc - lcem 2 cem.
JICKLHH 48 yac 70 4ac
TIPaKTHYECKHE 3aHATHA 48 vac 68 uac
CaMOCTOATE/IbHBIC 3aHATHS 6 uac 8 yac
dopma NpOMEKYTOUHOH aTTECTALMH JK3aMEH 3K3aMeH
C : Vi

OCTaBHTENb: NPENnoAaBsarelb Kanam3una B.IL

VYTBepxkieHa Ha 3acellaHuH NpeaMeTHOH (1IHKIIOBOH) KOMHCCHH MaTEMaTHYECKHX H
€CTECTBEHHOHAYHbIX JTHCIMIUIHH

ITporoxon Ne I or «31» aBrycra 2018 r.

[pencenarens npeaMeTHOW  (UHMKIOBOH)  KOMHCCHH MATeMaTHYECKHX H
€CTeCTBCHHOHAYYHBIX AUCHHIUIHH S ] JI. B. Xyx
PenensenTni:

E. B. ®emikoBa

B r. ['eneHmKuKe
JI. J1. JleBun



JINCT
corracoBaHus paboueil yaeOHOM MPOTrpaMMBbl 10 TUCITUTLIHHE
II/1.02 MaTremaTuka: ajireopa, Hauajaa MATEeMATHYECKOT0 AHAJIN3A, TeOMeTPH sl
CIIEIIMAIBHOCTH CPETHETO MPOQeCCHOHAIBHOTO 00pa30BaHUs:
38.02.01 DxoHOMUKA U OyXTanTepcKuil y4yeT (1o 0TpaciisiM),

COI'JTACOBAHO:

3amecTtuTens AupexTopa o YP duinana (7{!;7/ -~ T.A. Pesynenko
«31» aBrycra 2018 1.

3aBeayromas ceKTopoM OMOMMOTEKH (purana /7[ ’ / JI.T". CoxkoJjioBa

«31» aBrycra 2018 1.

MikeHep-21eKTPOHHK (IPOrpaMMHO-UH(GOPMALMOHHOE /,C//
obecrieueHne oOpasoBaTeIbHON MpoOrpaMMBbl ) A.B. Cmeranun
«31» aBrycra 2018 1.




COJEPXAHUE

1.ITACIIOPT TTPOTI'PAMMUBI JUCHUIITIAHBL ........cooiiiiiiieee e 5
1.1. O0nacTb MPUMEHEHUS IIPOTPAMMBDBI .....veuvieareesseesreesieesseessseasree st esbeesbeesseessnessseaneesneesreenes 5
1.2. MecTo IUCHUILIIUHBI B CTPYKTYPE MPOTrPaMMBbI IMTOATOTOBKHU CHEITUAIUCTOB CPETHETO
:1C)  t- F PP PPPPPPPPRPN 5
1.3. Ilenu u 3a7a4n TUCIUTUTMHBI — TPEOOBAHUSI K pe3y/IbTaTaM OCBOSHUS AUCIHUILIAHEI .. 5
1.3. TpeGoBanus K pe3ynbTaTaM OCBOCHHUS YUCOHON JUCIIUATIITHHBL.....vvevuveerrveeareeesieeesireennne 5
2. CTPYKTYPA U COAEPX)KAHUE AUCHUIIINMHDBI.........cccoeiiiiiiiiieeeee 10
2.1. O6beM yueOHOM AUCITUTIIMHBI K BUABI YICOHOM PAOOT ..vvvvvviievieiiiisiiieenieeesineesineesneens 10
2.2 CTPYKTYPA IUCLHTIITIHBL ...uvveateeiteesstessse st ssseesteesseesseesinsssse e ssse e b snessbessnneasneasneeneens 10
2.3 Tematnueckuii IIaH ¥ COACPIKAHUE YICOHBIX BAHATHM 1vvvvvvvrerrreeiieesieessienssineessnessnnns 11
2.4 ConepxaHue pa3/IeOB YUCOHON TUCIIUATIITHBL ...c..veerureesreesteesseeassneesseesseessseesssneessnes 15
2.4.1 3aHATUA JTEKIIAOHHOTO THITA ..cvvvvrruessseerrsssssnsseessssssansssesssssssssssessessssssreeesesssmnneeeeseenn 15
2.4.2 TIPAKTHUECKUE BAHITHI ...veveuvvieireessriessseestesassssssssaesssessssessnesasessssnessanesssressnesassnsennnas 17
2.4.3 JTa0OPATOPHBIC BAHITHSL. .. e..vesveesresreasresesseesneassessesseessessesssesseessessessnessesssessesssssseessessenns 18
2.4.4 Copeprxanue camoctositenbHON paboTsl (IIpumepHas Tematuka pedeparos).......... 18
2.4.5 TlepeyeHp yueOHO-METOAMUECKOTO 00OECIICUSHHSI CAMOCTOSTEILHOU PadoTHI. .........
OOYYATOIIUXCS TIO JTHCTIHTIIIITHE .. .vveesvveetveessseessseesssessssesasseesssesssssessssessssessnsesassessssseesseessenns 18
3. OBPA3ZOBATEJIBHBIE TEXHOJIOT T ........ooiiiiiiiiiciieniiee e 21
3.1.06pa3oBarenbHble TEXHOJIOTHUU MPU MPOBEIACHUU JTCKIIAM ... vevveenrieiiesieesieenineaeeeneeeees 21
3.2.00pa3oBarenbHble TEXHOJIOTMH MPU MPOBEACHUU MPAKTUUECKUX 3AHATHH.......crvveeee 21
4. YCJIOBUSA PEAJIM3ALIU ITPOT'PAMMBI JUCHUIINIIHBI ... 22
4.1. MarepuanbHO-TeXHHUYECKas 0a3a, HeoOXoauMas JIsl OCYILECTBICHUS
00pa30BATEIBHOTO MPOIIECCA TIO JTUCTIUTIIIITHE ... e.vveeseeesteesieeseeesseeasseeseesseesseessnessnesssesnsessses 21
4.2. [lepeueHb HEOOXOTUMOTO TPOTPAMMHOTO OOCCIICUCHHUST «...vvveervreevreesiresssrnessenessneesens 22
5. [IEPEYEHb OCHOBHOM U JIOIOJIHUTEJIbHOM YYEBHOM JINTEPATYPbI,
HEOBXOJIMMOM JIJISI OCBOEHUS JTUCIHIUATIIIMHBI ........coovvveveirieeeeeeeseesieeiesines 23
5.1 OCHOBHAS JIATEPATYPA .. .vvevvesriasriasrieseessesssessssssssssssassesssesssesssssssnsansasnesssees seeeneenn 23
5.2 JIOTIOTHUTENBHAS JTUTEPATYPA +...vveernreesnrerssneeasneesnseesssessasesaasesessseesssessnsesansesssseesseesnseens 23
5.3 TICPUOIMUCCKIUE MBITAHIIS «..cvvveereveesuriesnteesseeessseessseesssessssesaseeessseesssessnsesaseesssseessneesnseens 25
5.4. llepeuens pecypcoB HHGOPMAITMOHHO-KOMMYHUKAIIMOHHOU ceTh «HTepHEeT»,
HEOOXOIUMBIX JUIT OCBOCHUS TUCIIAIIIIHHBL .. ..cceeeeeeeeeiiieiisiieieesssssssssssssssssssssssssssssssssassenns 25
6. METOIMYECKHUE YKA3AHUA OBYYAIOIIUMCSA [TO OCBOEHUTIO
JIACHUITIIFHDBL.. ..o 26
7. OHEHOUYHBIE CPEJICTBA JJIs1 KOHTPOJISA YCIIEBAEMOCTH ..........cccvveneeee. 29
7.1. TTaciopT POH/IA OIEHOTHBIX CPEIICTB ..vveevvressrerssresasreasseesssresssessssessssessnsessssseesseesnsenss 29
B N )2 61S 017 0] (5] 1N Z O TP PR 29
7.3 OLeHOYHbIE CPEICTBA JIJISl TPOBEACHUS TEKYIUEH ATTECTALIMM .....vvvereveeaneeeereeennneesneens 31
7.3.1 BOIIPOCHI ATIS1 TIPOBEIEHUS BAUCTA +...vvervvierissreasreeseesiessssesssessseanessseesseessesssnsssessseesnes 32
7.3.2 BonpOChI AJI51 TPOBEACHUS DKZAMEHA ......vveerrreesureessressnseeaseeessreessnessnessssessssssessseesnseens 33
7.3.3 TIPUMEPBI 32/TaU HA DKBAMEH... . eeeuveeisreessreeasteeassreesssessssessseesssesasssessssesssessnsesssseessseeens 34
7.4 OuleHOYHBIE CPEICTBA JIJISl TPOBEACHUS TPOMEKYTOUHOM ATTECTALIUH «..vvevvveeneveereenens 35
8. JOIIOJIHUTEJIBHOE OBECITEYEHUE TUCHUIIIIAHBL. ..o 44



1. MACITIOPT NTPOTI'PAMMBI JJUCHUIIJIMHBI
II1.01 MaremaTnka: ajredpa, Hauaja MaTeMaTHYeCKOI0 AHAJIU3a, TeOMeTPHS
1.1. O6s1acTh NpUMEHEHHUSsI IPOTPAMMBI

MatemaTuka sBisercs QpyHIaMEeHTANBHON 0011e00pa30BaTENbHON JUCITUTUIMHON CO
CIIO)KMBIITUMCSl YCTOWYHMBBIM COJCpKAaHHUEM W OOMIMMU TpeOOBAHHUSAMU K TMOJITOTOBKE
00y4JaroIIHNXCS.

OOmme 1enu W3ydeHUs: MaTeMaTHKH TPAJAUIMOHHO PEAM3YIOTCS B YETHIPEX
HAIPaBICHUSIX:

1) obiee npencraBiaeHne 06 UaEAX U METOaX MaTEMaTHKH,

2) UHTEJUIEKTYaJIbHOE Pa3BUTHUE;

3) oBnasieHrue HEOOXOJUMBIMU KOHKPETHBIMU 3HAHUSMH U YMEHUSIMU;
4) BocnuTaTeNbHOE BO3/CIICTBHE.

Conepxanue y4eOHOW AMCHUUIUIMHBI pa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMHU
COZIepKATEeTbHBIMU JIMHUSMHU O0YUYCHHSI MaTEMaTHKE:

PaGouas mporpamMma AWCHUIUIMHBI SBJISETCA YacThIO MPOTPaMMbl TOATOTOBKH
crienuanuctoB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC CIIO nmo cnenuasbHOCTH
38.02.01. DxoHOMHKa 1 OyXTanTepCKuil yaeT (10 OTPacisiM).

1.2. MecTo AMCUMINIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIEIHAJINCTOB
Cpe/IHero 3BeHa

Huciumuimaa MatemaTuka: anrebpa W Hadajga MaTeMaTHYECKOrO aHalM3a;
reoMeTpHusl u3ydaercsa B oO1Ieo0pa3oBaTeIbHOM IMKIIE, Ha 0a3e OCHOBHOTO OOLIEro
o0OpaszoBaHusI.

JI7i1 OCBOCHHUS TUCIUTUIMHBI O0yYarOIIHecs UCIIONb3YIOT 3HAHUS, YMCHHS M HABBIKH,
chopMUpPOBaHHBIEC HA ATAIe OCBOSHUS TPOrPAMMBI TI0O MAaTEMATUKE OCHOBHOM ITKOJIBI.

W3ydyenrne AMCUMIUIMHBI TpEIBapseT CICAYIOIUEe TUCHUIUIMHBL «MareMaTukay,
«Cratuctukay, « JKOHOMUKA OPTaHU3ALNI».

1.3. Leyn 1 3a1a4M JUCHHUILUIMHBI — TPEOOBAHMS K pPe3yJibTaTaM 0CBOCHUSA

AUCHUTLIUHBL
- (dbopMupoBaHUE TPEICTABICHUN O MaTeMAaTHKE KaK YHHBEPCAJIbHOM S3bIKE
HAyKH, CPEICTBE MOJECIMPOBAHUS SIBICHUH ¥ TPOLECCOB, 00 HAEIX M METOAax
MaTeMaTHKH,

- pa3BUTHE JIOTUYECKOIO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
AITOPUTMUYECKOW KYIbTYPHl, KPUTHYHOCTH MBIIIJICHUS HAa YPOBHE, HEOOXOTUMOM IS
Oynymielt mpodecCHOHAILHON NEeATeNbHOCTH, IS TPOJOJDKEHHUS Oo0pa3oBaHUS U
caMo00pa3oBaHus;

- OBJIAJICHUE MATEMATHYECKUMH 3HAHUSAMU W YMCHHUSIMH, HEOOXOJMMBIMH B
MOBCEIHEBHOW JKU3HM, JJISi M3yYEHUSI CMEXKHBIX €CTECTBEHHOHAYUYHBIX IHCHHUILIIMH Ha
0a30BOM ypOBHE U JTUCIHUIUIMH NMPOPECCUOHATBHOTO IIUKIIA, JJI TOJIydeHUss 00pa3oBaHus
B 00J1acTAX, HE TPEOYIOMMX yriIyOJeHHONH MaTeMaTH4eCKON MOATOTOBKH;

- BOCIIUTAHUE CPEACTBAMU MATEeMATHKW KYJIbTYPbl JIMYHOCTH, TOHUMAaHUS
3HAYUMOCTH MAaTEeMAaTHKH Ui HAyYHO-TEXHHYECKOTO Tporpecca, OTHOUICHHS K
MaTeMaTUKe KaK K 4acTH OOIIEeYEIOBEUYECKON KYJIbTYPhI Yepe3 3HAKOMCTBO C HCTOpUEH
pa3BUTHS MATEMATUKH, SBOJIIOIMEN MaTeMaTUUYECKUX UJEH.

B mporpamMmmy BKIIOYEHO conep)KaHHE, HANMpaBJICeHHOE Ha (OPMUPOBAHUE Y
00y4Jaromuxcsi KOMIETEHIIMN, He0OX0auMBIX N7l kKauecTBeHHOro ocBoeHus OITOIT CITO
Ha 0a3e OCHOBHOTrO OOIIEro 0Opa3oBaHMs C MONYYEHHUEM CPEIHEro o0IIero oOpa3oBaHMs;
IpPOrpaMMbl  MOATOTOBKUA KBATU(DHUIIMPOBAHHBIX PAa0OUUX, CHYKalIUX, MTPOrPaMMBbI
noAroToBkH crneruanuctoB cpennero 3seHa (IIKPC, IITICC3).



OcBoenue coxaepkaHusi ydueOHOM AMCHUIUIMHBI «MaremaTuka: anreOpa, Haudana
MaTeMaTUYEeCKOr0 aHaju3a, TIEeOMETpPHUs» OO0eCleuyuBaeT JOCTHXKEHUE CTYyIAeHTaMu
CJIEIYIOIINX PE3YJIbTATOB:

JIUYHOCTHBIX

- C(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH M OOILIECTBEHHOMN MPAKTHUKH, OCHOBAHHOTI'O HA JMAJIOre KYJIbTYp, a TaKxKe
paznuuHbIX  (opM  OOIIECTBEHHOTO  CO3HAHMS, OCO3HAHME CBOEro MecTa B
MOJUKYJIETYPHOM MUDPE;

- ¢(hOpMHUPOBAHHOCTH OCHOB CaMOPA3BUTHUS U CAaMOBOCHUTAHMS B COOTBETCTBUHU C
O0IIEYEIOBEYECKIMH TICHHOCTSIMH U HJeallaMU TPa)XTaHCKOTO OOIIecTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPUECKOI U OTBETCTBEHHOM JEATEIbHOCTH;

- TOJIEPAHTHOE CO3HAHWE W TMOBEJCHHWE B TMOJUKYJIBTYPHOM MHpE, TOTOBHOCTh H
CIIOCOOHOCTb BECTH UAJIOr C JPYTUMU JIIOJbMH, JOCTUraTh B HEM B3aUMOIOHMMAaHUS,
HAXOJUTh OOIIME TIETTH U COTPYTHUYATH JJIS1 MX JOCTHKCHUS;

- HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMM, I€THbMH MIIAJILIETO BO3PACTa, B3POCIBIMU
B 00pa3oBaTenbHOM, 00IIECTBEHHO MOJIC3HOM, yueOHO-UCCIEA0BATEIHCKON, MPOSKTHON U
IPYTUX BUIAX ACSITEITLHOCTH;

- TOTOBHOCTb M CHOCOOHOCTh K OOpPa30BaHHIO, B TOM YHCJIE camMo0Opa3oBaHHUIO, Ha
MPOTSHKEHUHU BCEH JKM3HU; CO3HATENIFHOE OTHOIICHHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCHEIIHONW MPO(eCCHOHANBbHON U 00IIECTBEHHOM eI TeTbHOCTH;

mema npeoMemmublx:

- YMEHHE CaMOCTOATEIbHO OINpeNesaTh LEIH EATeNBHOCTH M COCTABJIATH IUIAHBI
JESITETFHOCTH; CaMOCTOATEIBHO OCYIIECTBIISITh, KOHTPOJIMPOBATH M KOPPEKTUPOBATH
NeSITeIbHOCTD; UCIOJB30BaTh BCE BO3MOXKHBIE PECYPCHI JUIS JIOCTHXKEHHS MOCTAaBICHHBIX
HesJed W peanu3aluy IUIAaHOB JESTEIbHOCTH; BbIOMPATh YCHEIIHblE CTPaTeruyd B
Pa3IMYHBIX CUTYALHAX;

- YMEHHE NpPOAYKTUBHO OOINATBCA M B3aUMOJEHCTBOBATH B IPOLECCE COBMECTHOM
JESITETbHOCTH, YYUTBHIBATH TMO3UIMH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3(PPEKTHBHO
pazpemaTb KOH(QIUKTHI;

- BIIQJICHHME HaBBIKAMHM I103HABATEJbHOM, y4eOHO-HCCIIEOBATENIbCKOM W MPOEKTHOMN
NeSITeTbHOCTH, HaBBIKAMM pa3pelieHuss mnpoljeM; CHOoCOOHOCTh M TOTOBHOCTh K
CaMOCTOAITEIPHOMY TIOMCKY METOJOB pEIICHUS TMPAKTUYECKUX 3a1ad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

- TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITEIbHOW MH(OPMALMOHHO-TIO3HABATEIbHON
NeSITETLHOCTH, BIIaJeHIE HABBIKAMH TOJTYYECHUS HEOOX0IuMOW HH(POPMAIH U3 CIOBapei
pa3sHbBIX THUIIOB, YMEHHE OPHEHTUPOBATHCA B PA3IMYHBIX MCTOYHUKAX HH(OpMAIUH,
KPUTHYECKH OLIEHUBATh W MHTEPIPETUPOBATh HH()OPMAIHIO, TOTYIaEMYI0 U3 Pa3IMIHBIX
UCTOYHHKOB;

- BIIQJICHHE S3BIKOBBIMH CPEICTBAMHU: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHUSs, UCII0JIb30BaTh a/IEKBATHbIE SI3bIKOBBIE CPEJICTBA;

- BJIaJICHHME HABbIKAaMH I103HABATEJIbHOW pe(IEKCUM KAaK OCO3HAHUS COBEPILAEMBIX
JNEHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHMIA, TPAHUI] CBOETO
3HAHUS U HE3HAHMS, HOBBIX IIO3HABATEIbHBIX 33]1a4 U CPEJICTB IS UX JTOCTHKEHUS

npPeoOMemHbIX:

- ¢(hOpMHUPOBAHHOCTH MPEACTABICHUH O MaTeMaTHKe KaK YacTH MHPOBOW KYJIbTYpbl U
MECTe MaTeMaTHKd B COBPEMEHHOM IMBWIIM3AIMH, O CHOCO0ax ONUCaHUS Ha
MaTeMaTU4YEeCKOM SI3bIKE SIBJICHUN peabHOI0 MHpA;



- c(hopMUPOBAHHOCTHU TIPEICTABICHUN O MAaTEMATHYCCKUX TMOHATHAX KaK O BaXHEHIIIMX
MaTEMaTHYECKUX MOJENSAX, MO3BOJISIONINX OMKMCHIBATh UM HM3y4aTh pa3HbIE MPOIECCHl U
SIBJICHUSI, TTOHUMAHUE BO3MOXKHOCTH aKCHOMATHYECKOTO ITOCTPOSHUS MaTeMaTHYECKUX
TEOPUH;

- BIIQJICHUE METOJAaMH JIOKA3aTCIbCTB M aJTOPUTMOB PEIICHUS, YMEHUE WX IMPUMEHSTB,
IPOBOJIMTH JTOKA3aTEIbHBIC PACCYKICHUS B XOJ€ PEIICHUS 3a/1a4;

- BJIQJICHWE CTaHJAPTHBIMHM IPHEMaMHU PEHICHUS PAIMOHAIBHBIX W HPPAIMOHAILHBIX,
MOKA3aTeNbHBIX, CTETICHHBIX, TPUTOHOMETPUICCKUX YPABHEHUH 1 HEPABEHCTB, UX CUCTEM;
- HCIOJb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM, B TOM YHUCIE JJIsl MOMCKA ITYTH
PEIICHHSI ¥ WUTIOCTPAITUU PEIICHUST YPAaBHCHHUI U HEPABCHCTB;

- c(OpMUPOBAHHOCTU TMPEACTABICHU OO0 OCHOBHBIX MOHSATHUSIX, HIEAX M METOoJax
MaTeMaTUYECKOTO aHAIIN3A;

- BJIAJICHUE OCHOBHBIMHU TOHSTHSIMH O TJIOCKHX U MPOCTPAHCTBEHHBIX T'€OMETPUYECKHUX
durypax, uX OCHOBHBIX CBOMCTBAX;

- ¢(hOpMHUPOBAHHOCTH YMEHHUS Paclo3HaBaTh HA YEPTEXkaX, MOJIEISIX U B PEATbHOM MHUpE
reoMeTpuuecKre GUrypsl; -

- NMPUMEHEHUE HM3YYCHHBIX CBOWCTB T'€OMETPUYECCKUX (Puryp m (Hopmyn s pelieHus
reOMETPUYECKHUX 3a/1a4 U 33]1a4 C MIPAKTUYECKUM COJIEPIKaHUEM;

- c(OpMHPOBAHHOCTH TMPEACTABJICHHA O TMporeccax U SIBICHHUSIX, HWMEIOIINX
BEPOATHOCTHBIA XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaTbHOM MHUpE, 00
OCHOBHBIX MTOHATHSX JICMEHTAPHON TCOPHUH BEPOSTHOCTEIH;

- YMEHUN HAXOJWUTh M OIICHUBATH BEPOSTHOCTU HACTYIUICHHUSI COOBITHI B MPOCTEHUIINX
MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTHKU CITYIalHBIX BEJINYUH;

- BJIaJICHE HaBBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaAMM TPU PEIICHUH
3a/ay.

B pesynbrate m3ydeHus y4deOHOW mucuuiuimHbl «Matemaruka: anreOpa u Hadana
MaTeMaTHYECKOT0 aHAIIN3a; TEOMETPHS 00YJaIOIIUICS TOJKEeH
Anrebpa
yMeTh:
® BBHINOJHATH APUPMETUUYECKUE JCHCTBUS HAJl YHCIAaMH, COUYETasi YCTHbIE U MTUCHbMEHHBIE
NPUEMBbI;, HAXOJIUTh MPUOJIMKCHHbIC 3HAYCHUS BEJIUYMH W TOTPEITHOCTH BBIUYMCICHUN
(abconroTHast 1 OTHOCUTEIbHAS); CPABHUBAThH YHCIIOBBIE BHIPAKEHHUS;
® HAXOAUTh 3HAYEHUS KOpHS, CTENEHH, Jorapudma, TPUrOHOMETPUUECKUX BBIPAKEHUHN
Ha OCHOBE ONpEACIICHUS, UCIIOJIb3Ys MPH HEOOXOJMMOCTH HHCTPYMEHTAIBHBIC CPEJICTBA;
MOJIb30BATHCS MPUOIMKEHHON OLIEHKOM MPHU MPAKTUIECKUX pacyeTax;
® BBHINOJHATH MPEOOPa30OBaHUSI BBIPAKEHUH, TpUMeHSIs (OpMyIbI, CBSI3aHHBIC CO
CBOMCTBaMU CTEINEHEH, Jorapu(MoB, TPUTOHOMETPUUECKUX (PYHKITUIA;
UCIOJIb30BaTh MPUOOPETEHHBbIE 3HAHWS W YMEHHUA B NPAKTUYECKOW NEATETBHOCTH U
TIOBCETHCBHOMW KH3HH:
® IS TPAKTUYECKHX pacueToB Mo QopmynaMm, BKIOYas (HopMyiel, coaepxaime
CTENEHHU, pPaJUKaibl, JorapudMbl M TPUTOHOMETpUYEeCKHEe (GYHKIMU, HCHOJB3YS INpU
HEOOXOIMMOCTH CIPAaBOYHBIC MaTEpUabl U MPOCTEHINNE BEIYUCIUTENBHBIC YCTPOUCTBA.
DvyuKIMH U rpaduku
yMeThb:
® BBHIUMCIATH 3HaUCHUE (PYHKIMHU MO 33JaHHOMY 3HAUCHHUIO apryMEeHTa MPH Pa3InIHBIX
crioco0ax 3aaHus PyHKINU;




® OIpeAc/siTh OCHOBHBIC CBOWCTBA YMCIOBBIX (DYHKIMH, WUIIOCTPUPOBATh HMX Ha
rpadukax;

® CTpOUTh TpapUKH H3YYCHHBIX (PYHKIHHA, WIUTFOCTPUPOBATH IO TpaduKy CBOWMCTBA
AJIEMEHTAPHBIX () YHKIUMT;

® WCIIOJIb30BaTh MOHSATHE QYHKIIUU JJI OMMCAHUS U aHAIM3a 3aBUCUMOCTEN BEIMYNH;
UCIIONIH30BaTh MPHOOPETECHHBIE 3HAHWUA M YMEHUS B TIPAKTUYECKOW JESITCIBHOCTH M
MMOBCETHEBHOM KU3HU:

® ISl ONMUCAHUS C TOMOINBIO (DYHKIIMI pPa3IMYHBIX 3aBUCUMOCTEH, MPEACTABICHUS WX
rpauyecKu, HHTEPIIPETAIluU IPaduKOB.

Hagaja MaTeMaTH4eCKOro aHajam3a

yMeTh:

® HaXOAUTh IPOU3BOHBIC JIEMEHTAPHBIX (PYHKIINIA;

® CTOJIb30BaTh TMPOU3BOAHYIO [IJIi HM3Y4YCHHUS CBOWCTB (QYHKIMHA M TOCTPOCHHS
rpauKoB;

® [PUMEHSTh MPOU3BOAHYIO MJI MPOBEACHUSA MPUOIMKEHHBIX BBIYMCICHHUM, pelIaTh
3aJla4M  MPUKIAJHOTO XapakTepa Ha HaXOXKJICHHE HAuWOONBIIET0 W HAWMEHBIIETO
3HAYCHMUS,

® BBHIUKCIATH B TMPOCTEUIIMX ClIy4yasx IUIOMIAJAU U OOBEMBI C HCIOJIb30BaHUEM

ONPEJICJICHHOI0 UHTETpaa;

° WCIIOJIh30BaTh MPHOOPETCHHBIC 3HAHKUS M YMEHHS B MPAKTHYCCKON JCATEIHLHOCTH

Y TIOBCEIHEBHOM JKU3HH,

e JUId pEIIEHWs NPUKIAJAHBIX 3aJa4, B TOM YHCJIE COLUUAIBHO-DKOHOMHYECKUX U

bu3nYecKUX, Ha HAWMOOJbIINE W HAWMCHBINHME 3HAYEHHUS, Ha HAXOXXJICHHE CKOPOCTH H

YCKOpPEHHUSL.

YpaBHEHHUSI M HEpaBEHCTBA

yMeTb:

® pemiath palMOHAIBHBIE, TOKa3aTelIbHbIC, JTOTapU(PMUYECKUE, TPUTOHOMETPHUECKHE

ypaBHEHUS, CBOAAIIMECS K JIMHEHHBIM U KBAJPATHBIM, a TAK)KE aHAJIOTUYHBIC HEPABEHCTBA

U CUCTEMBI;

® WCIIOJIb30BaTh rpaUuecKuil METO] pEllICHUsI yPaBHEHUN U HEPABEHCTB;

e H300pakaTh Ha KOOPJMHATHOMN IJIOCKOCTH PEIICHUs] ypaBHEHUH, HEPABEHCTB U CHCTEM

C IBYMsI HEU3BECTHBIMU,;

® COCTaBJAITh W pPEIIAaTh YPAaBHEHUS M HEPABEHCTBA, CBS3BIBAIOIIME HEU3BECTHBIE

BEJIMYMHBI B TEKCTOBBIX (B TOM UHCIIE IPUKIIAIHBIX) 3a/1auax;

® ICMOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHUS B MPAKTHYECKON NEATEIbHOCTH M
MOBCEIHEBHOM KU3HU,

® JJIsl IOCTPOEHHUS U UCCJIEIOBAHUS MTPOCTEHUIINX MATEMATUYECKUX MOJICIICH.

KomOunHaTOpuKa, CTATUCTHKA U TEOPUS BEPOSITHOCTEN

yMeTb:

e pemarh MPOCTEHINHE KOMOWMHATOPHBIC 3a7aud METOJIOM Tiepedbopa, a Takke C

UCIIO0JIb30BAHUEM U3BECTHBIX (DOPMYIL;

® BBIYUCIIATH B MPOCTEUIINX CIIydasX BEPOSTHOCTU COOBITUI HA OCHOBE IMOJICUETA YUCiIa

HUCXOJIOB;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUA W YMEHHS B MPaKTUUECKOW JeATEIbHOCTH U

MMOBCEJIHEBHOM KU3HU:

e Ui aHAIW3a pPEAJTbHBIX YHUCIOBBIX JAHHBIX, MPEICTABICHHBIX B BHJE AUarpaMm,

rpauKoB;




e aHajM3a MH()OPMAIIMK CTATUCTUYCCKOTO XapaKTepa.

['eomerpus

yMeTh:

® pacro3HaBaTh HAa YEPTE)KAaX M MOJEIAX MPOCTPAHCTBEHHBIC (HOPMBI; COOTHOCHUTH
TpeXMepHbIe OOBEKTHI C MX OMHUCAHUSIMU, U300PAKEHUSIMU;

® ONKUCHIBAaTh B3aWMHOE PACIOJIOKCHHE TMPSAMBIX M IIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOH CYXKJICHHS 00 3TOM PaCIIOJIOKCHHH,

® aHATM3UPOBATh B MPOCTEHIIMX CIIy4asX B3aMMHOE pAaCIOJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

® n300pakaTh OCHOBHBIC MHOTOTPDAaHHUKH W KPYIJIBIC TeJa; BBITIOJNHATH YEPTEKHU IO
YCIIOBUSIM 3a]1a4;

® CTPOUTH IPOCTEHIINE ceueHus: KyOa, MPU3MBbI, MUPAMUJIbL;

e pemiaTth IUIAHUMETPUYECKHE M TPOCTCHUIINE CTEPEOMETPHUYECKUE 3aJadyd  Ha
HAXO0X/ICHHE TEOMETPUIECKUX BEJIMYUH (JIJIMH, YTJIOB, TUIONIA /e, 00BEMOB);

® WCIIOJIb30BaTh MPU PEIICHUH CTEPEOMETPUYECKUX 3a/au MUIaHUMeTpudeckue (akTbl U
METO/IBI;

® [IPOBOJUTH JIOKA3ATEIIbHBIE PACCYKECHUS B XOJIE PEIICHUS 3a]1a4;

o UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTUYECKOMN AEITEIbHOCTU
1 IIOBCEIHEBHOMU KU3HHU,

® ISl UCCIIEIOBAHUS (MOJCIIUPOBAHMS) HECIOKHBIX MPAKTUIECKUX CUTYallMid HAa OCHOBE
U3y4EHHBIX (OPMYI B CBOMCTB (UTYD;

® BHIYUCICHHUA OOBEMOB W IUIOUIA/ICH TOBEPXHOCTEH NPOCTPAHCTBEHHBIX TeN TMpU
pEIICHHH TPAKTUYECKUX 3a7a4, WCIONb3ys MpH HEOOXOIWMOCTH CIPAaBOYHUKU U
BBIYHCIIUTENIbHBIEC YCTPOUCTBA.

2. CTPYKTYPA U COAEPKXAHUE JUCHUIIJIMHbI

2.1. O0bem AUCHMILVIMHBI U BBl y4e0HOI padoT

Buj yuyeOHoii padoThl | Bcero \ Cemectp




4acoB 1 2
YueOHasi Harpy3Ka (Bcero) 254 105 149
AyauTopHas Harpy3ka (Bcero) 234 96 138
B TOM 4YHCJIe:
JIEKIINOHHbIE 3aHATHSA 118 48 70
NpaKTHYeCKUe 3aHATHS 116 48 68
CamocTosiTeTbHAsI padoTa 14 6 8
CamocTosiTeJIbHAs BHeayUTOPHAsi padoTa B BH/e AOMALIHUX
NMPaKTHYeCKUX 3aJaHMil, HanucaHnue pedeparon
IIpome:xyTouHasi aTTecTanus (3K3aMeH) 6 3 3
2.2 CTpyKkTypa AUCHUIIHHBI
KoanyecTBo aynuTOpHBIX
4acoB
HanMeHoBaHMe pa3iesioB U CamocTosiTeJIbHAs
TeM Bcero Teoperuueckoe | IIpakTuyeckue | padora cryaeHTa (4ac)
o0yuyeHnue 3aHATHA
Pasnen 1. AJITEBPA 12 6 6
Paznen 2. OCHOBBI 20 8 12
TPUT'OHOMETPUU
Paznen 3. @YHKIUN UX 40 18 18 4
CBOUCTBA U T'PA®UKN
Pazpgen 4. HAUAJIA
MATEMATHYECKOI'O 38 18 18 2
AHAJIN3A
Pazgen 5. YPABHEHUSA U
HEPABEHCTBA 22 8 10 4
Pazmen 6. KOMBUHATOPUKA, 24 1 10
CTATUCTUKA U TEOPUS
BEPOSATHOCTEN
Pazgen 7. TEOMETPU S 92 46 42 4
BCETO 248 118 116 14
2.3 TemaTnyeckuii MJIaH U copep:KaHue Y4eOHbIX 3aHSITHI
HaumenoBanne Copaep:xanue y4eOHOro MaTepuania, NMpaKkTudecKkue padoTsl, O0Bem YpoBens
pa3aesioB H TeEM caMoCTosITe/IbHAsI padoTa 00y4alouMXcst 4acoB OCBOEHHSI
1 2 3 4
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Paznen 1. AJITEBPA

AKTHYCCKHEC 3AHATUA

JlorapudMudeckue ypaBHEHHUS

1
2
11
1
2

JlorapudMuueckue HepaBEeHCTBA

CamocTosTenbHas padoTa 00y4aromuxcs
Pemrennie 3amau mo teme «Jlorapugmudeckast GyHKIUDY

Tema 3.4.
Tpuronomerpuye
CKHe (PYHKIHH.

Conep:xanue yueGHOr0 MaTepuaJa

Tema 1.1. Coaepsxanne yueOHOT0 MaTepHaJa 6
JeiicTBUTEND- 1 | Henble u panMoHaIbHBIE YHCIA 2 2
HbIE YHCIa 2 | Apubmerndyeckuil KOpEeHb HATYPAILHON CTENCHU 4 1,2
IIpakTHYecKkne 3aHATUS 6
1 | CreneHb ¢ paMOHAIBEHBIM U ACHCTBUTEIEHBIM 2
[oKa3zaresieM
2 | CBoiicTBa CTENEHU C PALMOHAIBHBIM U 2 .
JICWCTBUTENBHBIM TI0Ka3aTelleM
3 | KonrposbHas padota o Teme «JleficTBUTENbHbIC 2
YHCIIa
Pazgen 2. OCHOBBI TPUTTOHOMETPUUN 20
Tema 2.1. Coaepxanne yueOHOT0 MaTepHuaJia 4
Tpuronomerpu- | 1 | OnpeneneHue cuHyca, KOCHHyca U TaHT€HCa yria 2 2
YyecKkue 2 | TpuroHoMeTpuuecKue TOXAecTBa. DOPMYIbI CIOKEHHUSL. 2 19
$hopmynst ®opmyItsl IpUBECHHS '
IIpakTyeckune 3aHATHS 4
1 | Cunyc, KOCHHYC U TaHT€HC JBOWHOIO yIja. 2
ITosoBUHHOTO yra. .
2 | ®opmynsl npuBeaeHus. CymMMa U pa3HOCTb CHHYCOB. 2
CyMMa U pa3HOCTb KOCHHYCOB.
Tema 2.2. Conep:xanue y4eOHOT0 MaTepHaJia 4
Tpuronomerpu- | 1 | Ilpocreiimne TPUroHOMETPUUECKHE YPABHEHUS 2 1,2
yeckue 2 | Penenue TpUrOHOMETPUYECKHUX YPaBHEHHH. 2 1,2
YPaBHCHUA. IIpakTHYecKue 3aHATHS 8
1 | YpaBHeHue COS X = o 23
VYpasuenue Sin X = o 4 ’
YpaBHenue tg X = a.
2 | Pemenue TpUroHOMETPHUYECKUX YPaBHEHHUH. 4
Pazzen 3. ®YHKIIMU UX CBOMCTBA U TPA®UKHA 40
Tema 3.1. Coaepxanne yueOHOT0 MaTepHaJa 2
CrenenHas 1 | Crenennas GyHKIUS, €€ CBOMCTBA M TpaduK 2 1,2
(pynxuus. IpakTHyecKHe 3aHATHS 2
1 | WppanmoHanbHble YpaBHEHUs 2
CamocTtosTeabHas padoTa o0y4yaronuxcs 1 .
Pemenue 3ama4 o teme «CreneHHas QyHKIMDY
Tema 3.2. Conep:xanue y4eOHOr0 MaTepHuaJia 4
Iloxa3aTenbHast 1 | [lokaszarenbHasi pyHKIMS, €€ CBOHCTBA U rpaduK 4 1,2
GyHkuus. IpakTHYeCKHE 3aHATHS 4
1| Iloka3aTeabHbIC ypaBHEHUSI 2
2| IlokazaTenbpHbIE HEpABEHCTBA 2 -
CamocTtosTeabHas padoTa 00y4aromuxcs 1
Pemenne 3agad mo teme «IlokazaTensHas QyHKIH
Tema 3.3. Conep:xanue y4eGHOr0 MaTepHaJa 8
Jlorapudpmmuuec- Jlorapudmel. CroiicTBa 1orapruhMoB. 4 1,2
Kast pyHKIus. Jlorapudmudeckas QyHKIHS, €e CBOMCTBA U rpaduK. 4 1
8
4
4
1
4
4
4

1| CgoiicTBa TpUTOHOMETPHUCCKHUX (HYHKIIUH U UX 12
rpaduKu '
IIpakTHYeckne 3aHATUS 2,3
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1 | OGparHbie TpUroHOMeTpHYecKre QPyHKIMN

2 | Pemenue 3agau no teme «Tpuronomerpuveckue
hyHKIIIDY

CamocrosiTeJibHAs pa6oTa 00y4alomuXcs
Pemenue 3a7a4 no Teme « Tpuronomerpuueckast GyHKITHSD

(BN

Pasznen 4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

w
(o0}

Tema 4.1.
IMocaexoBaTeILHO
CTH.

Conep:xanue y4eOHOro MaTepuaJa

1 | CnocoOsbl 3a1aHus ¥ CBOMCTBA YMCIOBBIX
[IOCJIEA0BATEILHOCTEN

1,2

IIpakTH4yeckne 3aHATUSA

1 BrruncieHus 4ie€HOB IOCIEA0BATECIIEHOCTH. Hpeﬂen
IIOCJICAOBATCIIBHOCTHU

Tema 4.2.
IIpousBoanas u ee
reoMeTpUu4ecKuil
CMBICJI.

Conep:xanue yueGHOr0 MaTepuaJa

1 | IlpousBoxHas. I'eoMeTpudecKuii CMBIC MPOU3BOTHOM

1,2

2 | IIpaBuna u popmyiisl qudbepeHITUPOBAHKS

HpaRTuqecmle 3AHATUSA

1 | [IpaBmia muddepeHnrpoBaHms

2 | IIpon3BosiHBIE HEKOTOPBIX 3JEMEHTAPHBIX (YHKIMH.

Tema 4.3.
IIpumenenue
NPOU3BOIHOM K
HCCJIEIOBAHUIO
GyHkuum.

Copep:xanue y4eOHOr0 MaTepuaJia

1 | Bozpacranue u yobiBaHu€e QyHKIHUH

1,2

2 | Okcrpemymsl pynkimu. Haubonsiee u HanMeHbIIee
3HauYeHue QYHKIHU

N (INOININEININIE N I NN

1,2

3 | [IpumeHeHne MPOU3BOIHON K TIOCTPOCHHIO Ipaduka
hyHKIIH

N

IIpakTH4yeckne 3aHATUSA

1 | [IpumeHeHue NPOM3BOIHOMN K MOCTPOCHUIO TpaduKa
hyHKIIHA

2 | Pemrenue 3amay no reme «I[IpumMeHeHne IpoOU3BOIHOM
K UCCIICJIOBAHUIO (hYHKITHIDY

CamocrosiTejibHasi pa0oTa 00y4arommuXxcs
Pemienue 3aa4 o teme «IIpuMeHeHre NpoOU3BOTHON

Tema 4.4.
IlepBooOpa3Has u
HHTerpa

Conep:xanue yueGHOro MaTepuaJa

1 | [lepBoobpazHas

1,2

2 | IlpaBuna HaXxOX/I€HUS IepBOOOPa3HON (DYHKIIHU

1,2

3 | [Inomans KpUBOJIMHEHHON TpaIeIi U HHTETpall

1,2

IIpakTH4yeckne 3aHATUSA

1 | IlpaBuia HaXOXkIEHUS TEPBOOOPA3ZHON PYHKIINH.
Beruucnienue miomazaei ¢ noMoNIbl0 UHTErpaia

2 | JuddepennmansHple ypaBHEHUS

3 | KonrpousbHas padota no teme «IIpousBoHast.
ITepBooOpazHasy»

N (N N [OPNDNNOO|I DN

Pasznen 5. YPABHEHUSA U HEPABEHCTBA

N
N

Tema 5.1.
YpaBHenus u
CHCTEMBbI
YPaBHeHHUil

Copaep:xaHue y4eOHOro MaTepuaja

1 | ParmionanbHbIe, UppaIMOHANILHBIC, TIOKA3aTEIbHBIC
Y TPUTOHOMETPHYECKHE YPABHEHHUS U CHCTEMBI

N

PaBHOCHIILHOCTD ypaBHEHM, HEPABEHCTB, CUCTEM

1,2

IIpakTHUyecKne 3aHATUSA

[3XY

[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIE IPUEMBI
peuIeHus ypaBHEHUI

2 | Pemenue cucteM ypaBHEHHH

CamocTrosiTesibHast pad0oTa 00y4ar0IHUXCS
Pemenue 3aga4u no teme «CHCTEMBI YPaBHEHHI»

Tema 5.2.
HepaBencrBa

Conep:xanue y4e0HOro MaTepuaJia

1 | PanrioHanbHbIe, MppalMOHAIBHBIE, TOKA3aTENbHBIC U
TPUTOHOMETPUUECKHE HEPABEHCTBA.

N BN N B OO DN
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HcnonbzoBanue cBOHCTB U rpaduKoB QYHKIUH MpH

pEUIEHUH YPABHEHUI U HEPABEHCTB. . 2 1.2
IpakTHyeckne 3aHATHS 4
1 | Meton uaTepBanioB. M300pakeHne Ha KOOPAMHATHOM
IJIOCKOCTH MHOKECTBA PELICHUM YPaBHEHUN U 2
HEPaBEHCTB C JIByMsl IEPEMEHHBIMH U UX CUCTEM
2 | KonrpoipHas padoTa o Teme «YpaBHEHUS U 2 -
HEpaBEHCTBa»
CamocTrosiTesibHast padoTa 00y4arommxcs 2
Pemenne 3a1ad no Teme «HepaBeHcTBaY
Paznen 6. KOMBUHATOPHUKA, CTATUCTHUKA U TEOPUS 24
BEPOATHOCTEH
Tema 6.1 Coaepixanne yueOHOr0 MaTepHuaJa 14
Kom0unaTopu- 1 | [IpaBuia koMOMHATOPUKH. Pemenne KOMOMHATOPHBIX 4 19
Ka, Teopust 3a/1a4 '
BEpPOSAITHOCTEH 2 | Pa3mernienusi, coueTaHus M IEPECTAHOBKH. 2 1,2
3 | Kiaccuueckoe onperneneHue BEpOSITHOCTH, CBOMCTBA 5 19
BEPOSITHOCTEN '
4 | Teopema 0 cyMMe BEpPOSTHOCTEH 2 1,2
5 | Beruucnenue BepositHocTel. [IpukianHele 3aa4u 2 1,2
6 | [Ipencrarienue YUCIOBBIX NaHHBIX. [IpuKIaIHbIe 2 19
3a7auu !
I[IpakTHyecKkue 3aHATHS 10
1 | [IpaBuna koMOMHATOPUKU. Pemenne KoMOMHATOPHBIX 4
3aad.
2 | Beruucnenue BepositHocTel. [IpukianHele 3aaqu 4
3 | IIpencraBneHue ynuCcIOBBIX naHHBIX. [IpuKTanHpie 2 -
3aJauu
Pa3zgen 7. TEOMETPHUS 92
Tema 7.1. Coaeprxanne yueOHOro MaTepHuaJa 12
Ipsimbie 1 | Ilpeamer cTepeoMeTpun 2 1
IVIOCKOCTH B 2 | AKcHOMBI cTepeoMeTprn. HekoTopble cieacTBus u3 2 1
NMPOCTPAHCTBE AKCHOM
3 | [lapamenpHbIe IPsIMBbIE B IPOCTPAHCTBE 2 1
4 | TNapannenbHbIE TUIOCKOCTH 2 1
5 | IlepneHAMKYJISIpHBIEC NPSMBIC B MPOCTPAHCTBE 2 1
6 | [TapannensHble MpsIMbIE, TIEPIIEHANKYISIPHBIE K 2 1
IJIOCKOCTU. JIByrpaHHBIN yroJ
I[IpakTHyeckne 3aHATHS 12
1 | Axcromsl crepeoMeTpru. HekoTophie clieacTBus u3 4
AKCHOM
2 | [TapannensHbIe NPsIMBIE B IPOCTPAHCTBE. 4 2,3
ITapannenbHble MIIOCKOCTH
3 | IleprieHauKyIsIpHBIC TIPSIMBIE B IPOCTPAHCTBE 4
4 | [MapamienbHbBIE IPSAMBIC, TIEPIICHIUKYISIPHBIE K 2
IJIOCKOCTH. JIByTrpaHHBIA yTroma
Tema 7.2. Coaeprxanne yueOHOro MaTepuaJa 6
Mmuororpanauku | 1 | [ToHsiTHe MHOTOTpaHHUKA 2 1,2
2 | Ilpuzma 2 1,2
3 | [Mupamuaa 2 1
IpakTHyeckne 3aHATHS 6
1 | Pemenwne 3agad o teme «lIpu3ma. [Tupammmar» 4
2 | CummeTpus B IPOCTPAHCTBE 2 .
CamocTosiTeJIbHAsI Pa60Ta 00y4aIOIINXCA 2
Pemienue 3aga4 mo teme «MHOTOTpaHHUKH
Tema 7.3. Coaeprxanne yueOHOr0 MaTepHuaJa 10
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Koopaunats! n 1 | [lonsaTus BekTopa. PaBeHCTBO BEKTOPOB 2 1,2
BEKTOPHI B 2 | CiioxeHHe ¥ BEIYUTaHUE BEKTOPOB 2 1,2
NPOCTPAHCTBE. 3 | Pa3noxeHne BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM 2 19
BEKTOpaM '
4 | IIpssmoyrosbHas cucTeMa KOOPAMHAT B MPOCTPAHCTBE 2 1,2
5 | CBs3b My KOOPAMHATAMH BEKTOPOB U KOOPMHAT 2 19
TOYEK '
IIpakTHYecKHe 3aHATHS 10
1 | CymMMa HECKOTBKHX BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha 4
YHCIIO 2,3
2 | IlpocrTeiimmue 3aja4u B KOOPAHHATAX 4
3 | CxanspHoe mpou3BeeHHe BEKTOPOB. Brruncienne 2
YIIJIOB MEX]Ty MPSIMBIMHU H TUNIOCKOCTSMH
Tema 7.4. Conep:xanue y4e0HOro MaTepuaJia 8
Tema u 1 | KoopauHatel ¥ BEKTOPHI B IIPOCTPAHCTBEY 2 1,2
NOBEPXHOCTH 2 | Konyc. YceuéHHbIH KOHYC. 2 12
BpaLIeHust 3 | Coepa. Ypasuenue chepsl. 2 12
4 | Ilnomane chep. 2 1,2
IIpakTHYecKkne 3aHATHS 8
1 | Humuanp. Pemenne 3agau 2 -
2 | Yceu€HHBIA KOHYC 2
3 | Cdepa. YpaBuenue chepbl 2
4 | Pemenue 3aqa4y o Tembl «Tena BpanieHusD» 2
Tema 7.5. Conep:xanue y4eOHOro MaTepuaJia 10
O0BeMbI T 1 | TlousTue o6bemMa. OOBEM MPSIMOYTOJILHOTO 2 12
TapajiiesIeIuIe 1a '
2 | O6peM IPSIMOYTOJIBHOM MPU3MBI 2 1,2
3 | O6peM muIMHIpa 2 1,2
4 | O6bpeM UpaMUIbI 2 1,2
5 | O0beM koHyCa 2 1,2
IIpakTHYecKHe 3aHATHS 6
1 | Beriuucnenre 005€MOB TeN ¢ TOMOIIBIO HHTErpala 2
2 | O0beM HaKJIOHHOH MPHU3MBI 2 -
3 | OOBeM mapoBOro CErMEHTa, MIAPOBOTO CIIOsI, CEKTOpa 4
CamocrosiTesibHast padoTa 00y4aromuXxcst 2
Pemenwne 3amga4d o Teme «OOBEMBI TEM)
BCEI'O 248

2.4 Conep:xkanue pa3ieioB y4eOHOH TUCHHUILINHBI

2.4.1 3aHaTHA JEeKIMOHHOI0 THIIA

Ne HaumenoBanue Copaepxanue pasiesia ®opma

pas- pasaena TEeKyLero

aes KOHTPOJISA

a

1 Paznen. AJITEBPA MaremaTka B HayKe, TEXHHMKE, DKOHOMHUKE, WH(pOPMAIMOHHBIX Vv, KP
TEXHOJIOTUSIX U MPAKTUYECKOil nesiTenbHOCTH. [lenble H pannoHaabHbIE
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gucna. [lelicTBuTenpHble uucna. KOpHH, CTEEHHM H JIOTapH(MEL.
KopHu HaTypanbHOU cTemeHM W3 4uclia W UX cBoicTBa. CTeneHu ¢
panMoOHANBHBIMU  TOKa3aTelsIMH, UX cBoiictBa. CTemeHn c
JICHCTBUTENLHBIMU  TOKa3areasiMu.  Jlorapudm. Jlorapupm uyucna.
OcHOBHOE  JOTapUpMHUECKOE  TOXAECTBO.  JlecaTmuHBle U
HarypajbHble Jorapudmbl. [lpaBuna nelcTBuit ¢ Jsorapupmamu.
Ilepexon ¥ HOBOMYy oOcHOBaHHio. [IpeoOpazoBaHme anrebpanmdecKux
BEIpakeHuil. [IpeoOpa3oBaHrWe palMOHANBHBIX, HWPPANUOHAIHHBIX
CTCIICHHBIX, ITOKA3aTCIIbHBIX U HOFapI/Iq)MI/I‘IeCKI/IX BBIpa)KeHHﬁ.

Pasgen. OCHOBBI
TPUTOHOMETPUU

Pagnannas mepa yria. BpamatensHoe nBmkeHue. CHHYC, KOCHHYC,
TQHT'€HC M KOTaHreHC uuciaa. OCHOBHBIE TPUTOHOMETPUYECKUE
ToxkaectBa. Popmynsl npuseneHus. opmynsl ciaoxkeHus. Dopmyiibl
ynsoeHus. [IpeoOpa3zoBaHust NPOCTEHIINX TPUTOHOMETPHUYECKUX
BeIpakeHuit. [IpeoOpa3zoBaHre CyMMBI TPHTOHOMETPUYECKUX (QYHKINH
B TPOM3BEJIEHHE M IPOM3BEIEHHS B CyMMY. TPUTOHOMETPHYECKHE
ypaBHEHHMs M HepaBeHcTBa. [IpocTedmMe TpPUTOHOMETPUYECKHE
ypaBHeHus. OOpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIUH.

ApKCHHYC, apKKOCUHYC, apKTaHT€HC.

Pazpen. @YHKIIMY,
X CBOUCTBA U
I'PA®UKN

Oynukiun. OOIacTe OmMpeAeIeHnuss M MHOXKECTBO 3HAUCHWIA;, Tpaduk
¢GyHKIMH, TOCTpoeHHe rpa@uKoB (YHKIMH, 33aHHBIX Pa3IHYHBIMU
cnocobamu. CBo¥CTBa (QyHKITNH.

MOHOTOHHOCTS, 4ETHOCTb, HEUYETHOCTb, OI'PaHUYECHHOCTB,
nepruoanIHOCTh. [IpoMexxyTKu Bo3pacTaHus U yObIBaHMS, HAaHOOJIbIIEE
W HauMeHbLIEe 3HAYCHMs, TOUYKM OKcTpemyma. ['paduueckas
uHtepnperauus. Ilpumepbl (QyHKUMOHAIBHBIX 3aBUCHMOCTEH B
peaNbHBIX IMpoIieccax M SBICHHUSX. ApH(METHUECKHE OIepaluy Haj
¢ynkiusamu.  Crnoxnas  ¢ynkuus  (kommosunusi). IloHstne o
HernpepbiBHOCTH — QyHKIMH.  OOpatHple  ¢ymkmuu.  O6xacth
onpeneneHuss W oOJacTe 3HAa4YeHWH oOpartHOW QyHkumu. I'padux
obpartHoii ¢yHKIMH. CTENeHHBIE, IMOKa3aTeIbHbIE, JoTapu(hMUIecKre
Y TPUTOHOMETpHUYEcKHe QYHKIINH.

OOpatHble Tpuronomerpuueckue QGyHkuuu OnpeneneHust (yHKIHM,
ux cBoiictBa u rpaduku. [IpeoOpazoBanus rpadukos. [lapannensHbrit
MEPEeHOC, CUMMETPHSI OTHOCHUTENIBHO Ocell KOOpAMHAT U CHUMMETpHs
OTHOCHUTENIBHO Hadajaa KOOPAWHAT, CHMMETPHsI OTHOCHUTEIBHO IPSIMOM
Y = X, pacTsDKeHHe M CKaTHE BJIOJIb 0Ceil KOOP/IMHAT.

Paznen. HAUYAJIA
MATEMATHUYECK
OI'O AHAJIM3A

[ocnenoBarensHocT. CrocoObl 3aiaHMss W CBOWCTBAa YMCIIOBBIX
nocienoBarenbHoCcTed. [loHATHE O mpenene MOCIEIOBATEIBHOCTH.
CymectBoBaHue npenena MOHOTOHHOM OTpaHUYEHHOU
MOCTIEIOBATEIbHOCTH. CymMupoBaHUe MOCJIEIOBATENBHOCTEH.
BeckoneuHo yObIBaIOIIas FeOMETPHYECKAs IPOTPECCHS U €€ CyMMa.

IIpousBonHasl. Ilonsatue o NPOU3BOMHON  (DyHKLUH, ee
TEOMETPUICCKAN W (PU3MYECKUI CMBICI. YpaBHEHHE KacaTelbHOH K
rpaduky ¢yHKIuH. [Ipou3BOIHBIE CyMMBI, Pa3HOCTH, NPOU3BEICHUS,
yacTHble. [IpoW3BOAHBIE OCHOBHBIX  JNEMEHTApHBIX  (DYHKLUIL.
[TprmeHeHne MPOU3BOAHON K MCCIEJOBAHUIO (PYHKIIUI M MTOCTPOCHHIO
rpadukoB. IlpousBoanbie oOpaTHOW (GYHKIMH W  KOMIO3UIHU
¢ynkun. IIpuMeps! UCIONB30BaHKS MPOU3BOJHOM ISl HAXOXKICHUS
HAWIy4IlIero pelieHus B MPUKIAAHBIX 3aadax. Bropas npousBosaHas,
ee reoMeTpruIecKnil 1 pu3ndeckuid cMbICI. HaxoxmeHne ckopoCcTu s
nporecca, 3amaHHoTo (opmynoit u rpaduxom. IlepooOpasHas u
unTerpan. IlpuMeHeHne ompeneneHHoro MHTerpana Uil HaXOXKACHUS
MIOIMAA  KpUBOJIMHEWHONM  Tpameuuu. Dopmyna Herorona—
JletioHuua. [IpuMepsl TprMeHeHNsI HHTerpajia B (U3MKe U T€OMETPHH.

VY, KP

Pazpgen.
YPABHEHU J41
HEPABEHCTBA

YpaBHEHUS U CUCTEMBI ypaBHEHUN. PalinoHalbHbIEe, HPPaLlMOHANIBHEIE,
MOKA3aTeNbHbBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CHUCTEMBI.
PaBHOCUITBHOCTD ypaBHEHUH, HEpaBEHCTB, cucTeM. OCHOBHBIE IPUEMBI
X pemeHHus (pa3sioXEHWE HA MHOXWTEIH, BBEACHHE HOBBIX
HEHM3BECTHBIX, OJCTaHOBKA, Ipa)UueCKUil METO).

HepaBenctBa. PanuoHanbHble, HppalOHANIBHBIE, ITOKAa3aTEIbHBIE U
TPUTOHOMETPUUYECKHE HEpaBEHCTBA. OCHOBHBIE MIPUEMBI UX PELICHHUS.
Meton wunTepBanoB. M3o00pakeHHEe Ha KOOPAWHATHOM IIJIOCKOCTU
MHOXKECTBA  PEHICHUH ypaBHEHMH M  HEPAaBEHCTB C  JBYMs
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TMNEPEMCHHBIMU U UX CUCTCM.

Pazpnen.
KOMBUHATOPHK
A, CTATHUCTUKA
u TEOPUS
BEPOSTHOCTEMN

OneMeHThl KOMOWHATOpUKH. OCHOBHBIE TOHSTHS KOMOMHATOPHKH.
3amaun Ha MOJACYET 4YHCa pPa3MEIICHH, MEePECTAaHOBOK, COYETaHUH.
Pemenne 3amau Ha nmepebop BapuanToB. Popmyna 6nHOMa HeroToHAa.
CaoiicTBa OMHOMHHANBHBIX KOG uimenToB. Tpeyronsuuk [lackans.
Tema. Omementsl Teopun BeposTHOcTeil. CoObITHE, BEpOSTHOCTH
COOBITHS, CIIO)KEHWE W yMHOXeHWe BeposTHocteil. [lonstne o
HE3aBUCHUMOCTH COOBITHH. JIUCKpeTHAs clydaiiHas BEJIMYrHA, 3aKOH e¢
pacnpenenenusi. UncnoBble XapaKTEPUCTUKUA JUCKPETHON CIIydalHOM
BeanuuHbL [IoHATHE 0 3aKOHE OONBIINX YUCEIT.

DJIeMEeHTBl MaTeMaTHYeCKOM CTaTHCTHKH. lIpencraBiieHME TaHHBIX
(Tabnuupl, auMarpammbl, TpaduKu), TEeHEpalibHas COBOKYIIHOCTb,
BEIOOpKa, cpemHee apudmermueckoe, MenuaHa. [loHsATHE O 3amadax
MaTeMaTU4eCKOH CTaTUCTUKH. PelleHWe NpakTHYeCcKUX 3agad C
IPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.

Pazpnen.
T'EOMETPUSI

IIpsiMble M MIOCKOCTM B IPOCTpaHCTBE. B3anMHOEe pacronoxeHue
JBYX IPSAMBIX B IPOCTpaHcTBe. [lapaniensHOCTh MPSIMON U INIOCKOCTH.
ITapamnenpbHOoCTh IUIOCKOCTEH. [lepneHIMKYNIApHOCTH NPSAMON U
miockocTy. IlepneHauKymslp U HakJIOHHas. YIoid MEXAy NpAMOU M
MJIOCKOCThIO.  JIByrpaHHbI yroyi. VYrom Mexay IUIOCKOCTSIMU.
IlepneHAUKYISIPHOCTD JIBYX IIJIOCKOCTEH. T'eomerpuueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MapaJUICIbHBIA EPEHOC, CUMMETPHS
OTHOCHUTENBHO IIocKocTH. IlapamnensHoe npoektupoBanue. [lnomans
OpTOTOHANBHOHN mpoeKiuu. M300paskeHne mpoCTpaHCTBEHHBIX (UTYD.
MHuororpanauku.  Bepmmsbel,  peOpa, TpaHM  MHOTOTpaHHHKA.
PazBeprka. MHororpannsle yriasl. BBITykiable  MHOTOTpaHHHKH.
Teopema Ditnepa. [Ipusma. [Ipsmas u HakmoHHas npusma. [IpaBunbHas
npm3ma. [lapamnenenumnen. Ky6. ITupamuna. [IpaBmnsHas nupaMuza.
VYceuennas numpamuna. Terpasap. Cummerpun B KyOe, B
napajulesienuIesie, B npu3Me u nupamuae. Ceuenns Kyba, MpU3Mbl U
nupamuapl.  IlpencraBieHne O MPaBHIBHBIX — MHOTOTPAaHHHKAX
(Tetpasmpe, kybe, OKTad;ape, HoAeKa’ape M HKocadape). Tema u
MOBEPXHOCTH BPAIICHUS

LunHap M KoHYC. YceueHHbIH koHyc. OCHOBaHUE, BbIcOTa, OOKOBas
MIOBEPXHOCTh, 00pa3ytomasi, pa3BepTka. OceBble CECUCHUS W CEUCHHS,
napajuiesibHble ocHoBanuto. Ilap u cdepa, ux ceuenus. KacarenbHas
IIOCKOCTh, K cdepe. M3mepenus B reomerpuu. OObeM U €ro
n3mepenue. Muterpansaas popmyrna oobema. @opmynsl oobema Kyoda,
NPSMOYTOJBHOTO Mapajulesienuneaa, Npu3Mbl, TUIMHAPA. DOopMysbl
oObema mupamuasl M KOoHyca. POpMysbl IIJIOMAAN IOBEPXHOCTEH
HWIMHApPa U KoHyca. Dopmynbl o0beMma Imiapa W IUiomamd chepsl.
[Momobue Tten. OTHOWIEHUS IUIOIIAAEH TOBEPXHOCTEH W 00BEMOB
nojo6usIxX Ten. KoopanHate! n BekTopsl. [IpsimoyronsHas (1exapToBa)
CHCTEMa KOOpAMHAT B NPOCTpaHCTBe. DOpMyna pacCTOSHHUS MEXIy
JIBYMsI TOUKaMH. YpaBHEHHUs c(ephl, TNIOCKOCTH U MPsIMON. BekTops.
Monayns BekTopa. PaBeHCTBO BekTOpoB. CiOXKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3jokeHue BekTopa IO
HaMpaBJICHUAM. YTOJI MEXTy ABYMsI BekTopaMu. IIpoekius BekTopa Ha
ocb. Koopaunarsl Bektopa. CkanmsipHOE NpPOW3BEAECHHE BEKTOPOB.
Hcnonp3oBaHue  KOOpAMHAT M BEKTOPOB  MNpH  peLICHUU
MaTEeMaTHYECKHX U MPHUKIAJHBIX 33/1a4.

2.4.2 IIlpakTyecKkue 3aHATHS

Ne
pa3-
neJia

HaunmeHnoBanue
pasaeia

HanMeHoBaHMe NPpaKTHYECKUX PadoT

®opma
TeKylero
KOHTPOJIs1

1

Pazpgen.
AJITEBPA

CrereHs ¢ palMOHAJIbHBIM U HCﬁCTBHTeJ’IBHBIM oKa3arcii€Mm

IP, ¥

CBoOIiCTBa CTEIIEHH C panMoOHaJIbHBIM U ﬂeﬁCTBHTCHBHLIM IIOKa3aTcjIeM

IP, ¥y

Pazpnen.

CuHyc, KOCUHYC ¥ TaHT€HC J1BoiHOro yrina. IlonoBuHHOTO yria

TP, ¥
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OCHOBBI ®opmynsl npuseneHua. CymMMma 1 pa3sHOCTb cUHYCOB. CyMMa 1 IP, ¥
TPUTOHOMETPHH | pa3HOCTh KOCHHYCOB
VpaBHeHue COS X = a. YpaBHeHue Sin X = o. YpaBHeHue tg X = o 1P, v
Peuienrie TpUroHOMETpUUECKUX YpaBHEHUN 1P, v
Paznen. UppanmonanbHble ypaBHEHUS 1P, v
®YHKIMN, UX | TlokazarenbHbIC ypaBHEHUS P, vy
CBOUCTBA W1 | TloxasarensHbIe HEPaBEHCTBA P, ¥
'PA®UKN JlorapudMIdecKne ypaBHEHHUS P, ¥
Jlorapudmuueckue HepaBeHCTBA 1P, v
OO0paTHbIe TPUTOHOMETpHYECKHE QYHKINU P, v
Pemenne 3agaq mo teme «Tpuronomerpudeckue QyHKITAN P, ¥
Paznen. Brrunucnenus YJIEHOB MOCJIENOBATEIBHOCTH. Ilpenen | IIP, ¥V
HAYAJIA MOCJIE0BATEIbHOCTH
MATEMATHYEC- | [IpaBuna muddepenuupopanus P, ¥
KOI'O AHAJIM3A [Tpon3BoAHBIE HEKOTOPHIX AIIEMEHTAPHBIX (PYHKITHH. p, v
[TpuMeHeHne Tpou3BOIHOHN K IOCTPOCHHIO rpadyuka QyHKIIH P, ¥y
Pewenue 3agau no teme «lIpumeHenne npon3BoJHOM K P, ¥
MCCIIE0BAHNIO (DYHKIIUH
[IpaBuna HaxoXaeHUS TIepBOOOpa3HON (yHKINH. Beraucnenne np, vy
IUIOIIAJIeH C MOMOIIBIO HHTErpajia
JuddepeHnnanpHbie ypaBHEHHS P, ¥y
KonrponsHas pabota o teme «IIponsBonHas. IleppooOpasHas IP, ¥y
Paznen. [Ipeo6pazoBanue ypaBHeHUH. OCHOBHBIE MPUEMBI PEILICHUS 1P, ¥
YPABHEHUA W | ypaBHeHn#t
HEPABEHCTBA PereHne CHCTEM YpaBHEHHH 1P, ¥
Merton uaTepBanoB. M300paxkeHne Ha KOOPIUHATHON TUIOCKOCTH np, v
MHO>KECTBA PELICHUI YpaBHEHUH U HEPABEHCTB C ABYMsS
TIEPEMEHHBIMU U UX CHCTEM
KonTponsHas pabota mo TeMe «YpaBHEHHS U HEPABCHCTBAY P, ¥
Paznen. [IpaBuna komOuHaTOpUKH. Pemenre KoOMOMHATOPHBIX 3a/1a4 P, ¥
KOMBMHATOPH-
KA, CTATUCTHKA Briuucnenue BepostHocTell. I[IpuknaaHele 3agaun 1P, vV
" TEOPUS | IIpeacraBnenue ancnoBsix nanubix. [Ipukiianmble 3anaqn p, ¥
BEPOSATHOCTEN
Paznen. AkcroMmbl crepeoMeTpu. HekoTophble cieicTBUS U3 aKCHOM I1P, ¥
I'EOMETPUSA [TapannensHble npsMble B pocTpaHcTBe. [lapanensHble MI0CKOCTH 1P, ¥
IlepneHIuKyJIIpHBIC NPSIMBIE B IPOCTPAHCTBE 1P, ¥
[TapannenbHble NpsMBbIe, NEPIEHIUKYIIIPHbBIE K IIJIOCKOCTH. IP, ¥
JByrpaHHsliii yroiu
Pewenue 3agau no reme «IIpusma. Iupamuga» IIP, Y
CuMMeTpus B IPOCTPAHCTBE P, ¥y
CyMMa HECKOIIBKUX BEKTOPOB. Y MHOKEHHE BEKTOpA HA YUCIIO P, ¥y
[Ipocreiimue 3a1a4n B KOOpAMHATAX IIP, Y
CkansipHO€ MPOU3BEACHUE BEKTOPOB. BhIUKCIEHUE YTIIOB MEXKIY P, vy

MMPAMBIMU U INIOCKOCTIAMUA

-

[ununnp. Pemenue 3agau

-

Y ceuEHHBIN KOHYC

-

Cdepa. YpaBHenue chepsl

-

Pemenne 3amau mo temsl «Tena BpameHus»

Brrunciienne 00eMOB TeJl C MOMOIIBI0 HHTErpaJia

-

O0beM HaKJIOHHOM MPU3MBI

-

OO6beM MIapOBOTO CETMEHTA, IIAPOBOTO CIIOSI, CEKTOpa

(323213213233
clicliclislislslis
YK KKK || <

-

He npenycmoTpenst

2.4.3 JlabopaTopHbIe 3aHATHUS
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2.4.4 Coaep:xanue camocTosiTeibHOM padoTsl (IlpuMepHast TeMaTtuka pedepaton)

Tewmbl pedepatoB
l.MaremaTuka B HayKe.
2.HempepsiBHBIE 1pOOH.
3.CreneHu ¢ AeliCTBUTENbHBIMU MTOKA3ATEISIMHU.
4.I'padudeckoe pelieHne ypaBHCHH.
5.I'paduueckoe pernieHne ypaBHEHUH U HEPABEHCTB.
6.Ilonarue nuddepeHmana u ero NPUIOKEHHUS.
7.MccnenoBaHuil ypaBHEHUN U HEPABEHCTB C ITapaMETPAMMU.
8.Cxembl bepHyM MOBTOPHBIX UCTIBITAHUM.
9.Cpennue 3Ha4YCHHS U UX IPUMEHEHHUE B CTATUCTHUKE.
10.ITapannenbHOE MPOEKTUPOBAHNE
11.I1IpaBuiibHBIE U MONTYIIPABUIIbLHBIE MHOTOTPAaHHUKH.
12.KoHnueckre ceueHus U uX MPUMEHECHUE B TEXHUKE.
13.BekTopHOE 3a/1aHr€ NPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE
14. MaremaTuka U *U3Hb.
15. Maremarnka u My3bIKa.
16. UaTynius u maTemMaTuka.

2.4.5 llepeyeHb y4eOHO-METOAUYECKOT0 00eCIIeYeHHS CAMOCTOSITeIbHOI PadoThI
00yJaKONIIUXCS 10 THCIUTLIINHE

Hauanom opranuzaiuu jJr000i caMOCTOSTENbHOM padOThl JOHKHO OBITH TPUBUTHE
HaBBIKOB U YMEHHUM TpaMOTHOM pabOThl ¢ Y4eOHOM M HAyYHOW JHUTEpaTypoill. DTOT
IpoIeCcC, B TNEPBYIO OYEpE/Ib, CBA3AH C HAXOKIECHUEM HEOOXOMUMOW [JIsl YCIIEUIHOTO
OBIIQJICHUSI y4e€OHBIM MarepuaioM JuTeparypoil. CTYIeHT AOKEH YMETh IOJIb30BaThCS
dongamu GUOIMOTEK U CIIPABOYHO-ONOIMOTrpadhnIeCKUMHU U3AAHUSIMU.

CryneHTbl Ui TOJHOLIEHHOI'O OCBOEHHS Y4eOHOro Kypca MJOJKHBI COCTaBIISAThH
KOHCIIEKTHI KaK MPH MPOCITYITUBAHIH €TO TEOPETHUECKOH (JIEKIIMOHHOM) YaCTH, TaK U MPH
MOJITOTOBKE K MPAKTUYECKUM (J1a00PaTOPHBIM) 3aHATUSM. JKelnaTenbHO, YTOOBI KOHCIIEKTHI
JEKIM 3alHUChIBAIMCh B JIOTUYECKOW TIOCIENOBATENIBHOCTH W3YYCHHS Kypca U
COIEP)KAINCH B OHOM TETPALH.

HaumeHoBaHue pasjeina, IlepeyeHb y4eOHO-MeTOAUYECKOT0 O0ecedeHUs1 JUCUMILIMHBI 10 BHINOJHEHHIO
TeMbl CaMOCTOSITEJILHOMH pPadoThI
Pazgen 1. AJITEBPA 1. [otockyes, E.B. Maremarunka: anreOpa 1 Hagajga MaTeMaTHIECKOTO

ananuza, reomerpus. ['eomerpust. 10 k1. Yriryonéuusiid ypoens: yueonux/ E.B.
Iorockyes, JI.W. 3BaBuy. — M.: Ipoda, 2015.- 223c.

2. [orockyes, E.B. Maremaruka: arebpa 1 Hauaina MaTeMaTHYECKOTO
aHanmu3a, reomeTpus. ['eomerpust. 10 k1. YrryOnéHHbINM ypoBeHb: 3anaunuk/ E.B.
MoTockyes, JI.U. 3BaBuu. — M.: Ipocda, 2015.- 255¢.

3. IToTockyes, E.B. Maremaruka: anre6pa 1 Hagaja MaTeMaTH4eCKOTO
aHanmm3a, reomeTpus. ['eomerprst. 11 k. YrmyOnénnsiii ypoBens: yaeonux/ E.B.
[Motockyes, JI.U. 3BaBuu. — M.: [Ipoda, 2015.- 384c.

4. IoTockyes, E.B. Maremaruka: anreOpa 1 Hagajga MaTeMaTHIECKOTO
aHanmza, reomerpus. ['eomerpus. 11 k1. Yriryonéunslii ypoBeHs: 3agaunnk/ E.B.
IMoTockyes, JI.U. 3BaBuu. — M.: Ipocda, 2015.- 236¢.

5. Boromonos, H.B. Marematuka [ DneKTpoHHBIH pecypc]: yaIeOHNK aiIs
CIIO / H.B. Boromonos u jp.- M.: FOpaiit, 2016.- 396¢. -URL.: http://www.biblio-
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http://www.biblio-online.ru/book/F7C570BC-85B6-4E2D-9B5A-4CB297E61C8E

online.ru/book/F7C570BC-85B6-4E2D-9B5A-4CB297E61C8E

Pasznen 2. OCHOBBI
TPUTOHOMETPUU

1. AnToHOB, B.W. DnemeHTapHas MaTeMaTrKa sl IEPBOKYPCHUKA [ DJIEKTPOHHBIH
pecypce]: yaebHoe mocodue / B.M. Antonos, ®.U. Konenernu. - CII0.: Jlans, 2013. - 112
c. - URL: http://e.lanbook.com/books/element.php?pll_id=5701
2. IMotockyes, E.B. MaremaTnka: anreOpa W Hadaja MaTeMaTHYIECKOTO aHAJIHN3a,
reomerpusi. ['eomerpust. 10 k. Yrinyonéuusiit ypoens: yueonux/ E.B. ITotockyes, JI.W.
BBaBm4. — M.: Ipocda, 2015.- 223c.

3. [orockyes, E.B. Maremaruka: ajredpa u Hayaina MaTeMaTHYECKOTO
aHanm3a, reomerpus. ['eomerpust. 11 k. Yriyon€Huslii ypoeHs: yueOnux/ E.B.
[Motockyes, JI.U. 3BaBuu. — M.: JIpoda, 2015.- 384c

Pasgen 3. ®YHKLIMU
X CBOMCTBA U
TPA®UKU

1. Boromonos, H. B. Matemarunka [DaekrponHsIi pecypc]: yaednux st CI1O /
H. B. boromorog, I1. 1. Camoiinenko. — 5-e uz., mepepad. u nomn. — M.: M3aarenscTBO
IOpaiit, 2017. — 396 c. - URL: https://www.biblio-online.ru/book/D4B1DE57-5DCA-
464F-9D73-2B57AACBD299

2. Boromonos, H. B. Maremaruka. 3agaun ¢ pemeHusmu B 2 4. Yacts 1
[DnexrponHsIii pecypc]: yaebnoe nocobue st CIIO / H. B. boromonos. — 2-e u3n.,
ucrp. u gon. — M.: Usnarenscrso FOpaiit, 2017. — 364 c. - URL: https://www.biblio-
online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F

3. Boromornos, H. B. Maremaruka. 3agaun ¢ pemenusiMu B 2 4. YacTs 2
[OnexrponHsIi pecype]: yaebnoe nocobue st CIIO / H. B. boromonos. — 2-e u3n.,
ucmp. u non. — M.: Usnatenscrso FOpaiit, 2017. — 285 c. - URL: https://www.biblio-
online.ru/book/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8

4. Boromornos, H. B. Maremartuka: yueouuk s CITO / H.boromonos, I1. 1.
CamoitneHko. — 5-e u3., mepepad. u qorn. — M. :  HzmarensctBo IOpaiit, 2016. — 396
c.

Paznmen 4. HAUAJIA
MATEMATHUYECKOI'O
AHAJIM3A

1. Maremarnka: areOpa 1 Hayajga MaTeMaTHYecKOTo aHajIu3a, TeOMETpPHsI.
Anrebpa n Hauasa MaTeMaTHueckoro aHanu3a. 10-11 xi1. ba3oBslil u yri. ypoBeHs.
(®T'OC)/ LI A. Amumos, Komsirua FO.M., Tkauésa M.B. u ap.- M.: IIpocsemenue, 2016.-
464 c.

2. [otockyes, E.B. Maremarunka: anrebpa n Hagajia MAaTeMaTHIeCKOTO aHAIN3a,
reomerpust. ['eomerpust. 10 k1. Yrimyonénusiii yposens: yueOnux/ E.B. Ilotockyes, JI.U.
3BaBuu. — M.: Jpoca, 2015.- 223c.

3. [Torockyes, E.B. Maremaruka: anredpa 1 Havaia MaTeMaTHIECKOTO aHaIn3a,
reomeTpus. ['eomerpus. 11 k. YrmyOnéunsnii yposens: yueoHux/ E.B. ITotockyes, JI.W.
3BaBuu. — M.: JIpoca, 2015.- 384c.

4. Iorockyes, E.B. Maremaruka: ajredpa U Hauaia MaTeMaTHYeCKOTO aHalun3a,
reometpus. ['eomerpus. 10 k. Yriryonéuusiii ypoBens: 3angaunuk/ E.B. ITotockyes, JI.1.
3BaBuu. — M.: JIpocda, 2015.- 255c.

5. [ToTockyes, E.B. Maremaruka: anre6pa 1 Hagaja MaTeMaTHYEeCKOTO aHAIIN3A,
reomerpust. ['eomerpust. 11 k. Yrimy6nénuslit yposens: 3anaunuk/ E.B. [Torockyes, JI.1.
3BaBuy. — M.: [Ipoda, 2015.- 236¢.

Paznen 5. YPABHEHUA
N HEPABEHCTBA

1. MaremaTuka: ainredpa 1 Hadajaa MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
Aunre0Opa u Havanna MmareMaTadeckoro ananu3a. 10-11 . ba3oBblii u yrii. ypoBeHb.
(®rocCy/ .A. Anumos, Komsrun 0.M., Tkauésa M.B. u ap.- M.: IIpocsenienue,
2016.- 464 c.

2. [Morockyes, E.B. Maremarnka: ajreOpa 1 Havyaia MaTeMaTHYECKOTO aHaJIN3a,
reometpus. ['eomerpus. 10 k. YrimyOnénusiit ypoBens: yueouux/ E.B. ITotockyes, JI.U.
3BaBu4. — M.: [lpoca, 2015.- 223c.

3. ITotockyes, E.B. Maremaruka: anreOpa 1 Hadajga MaTeMaTHIECKOTO aHAJIN3a,
reomeTpus. ['eomerpus. 11 k. Yriryonénnsiit yposens: yueounx/ E.B. TTotockyes, JI.W.
3BaBuu. — M.: JIpoda, 2015.- 384c.

4, [oTockyes, E.B. Maremarunka: anre6pa 1 Hagajia MaTeMaTHIECKOTO aHAIIN3A,
reomerpusi. ['eomerpust. 10 k. Yrimy6nénuslit yposens: 3anaqnnk/ E.B. [Totockyes,
JILW. 3BaBuu. — M.: [Ipoca, 2015.- 255c.

5. Iorockyes, E.B. Maremaruka: aireOpa 1 Havyaina MaTeMaTHYECKOTO aHalIN3a,
reomerpusi. ['eomerpust. 11 k. Yrinyonéunslit yposens: 3anaqnuk/ E.B. [Totockyes,
JL.M. 3BaBuu. — M.: [Ipoda, 2015.- 236¢.

6. Boromonos, H. B. MaremaTuka [DnekrpoHHBIH pecypc]: yueonuk mis CITO /
H. B. Boromomnos, I1. U. Camoitnenko. — 5-e u3z., mepepad. u mom. — M.:
Uznarensctso KOpaiit, 2017. — 396 c. - URL: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

7. Boromonos, H. B. Marematuka. 3agauu ¢ pemenussMu B 2 4. Yacts |
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https://www.biblio-online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299
https://www.biblio-online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

[DnexTponHEI pecypc]: yaeOnoe mocodue wist CI1O / H. B. Boromonos. — 2-¢ u3 .,
ucnp. u gor. — M.: M3narenscto FOpaiit, 2017. — 364 ¢. - URL: https://www.biblio-
online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F

8. Boromornos, H. B. Maremaruka. 3agauu ¢ pemeHusiMu B 2 4. YacTs 2
[DnexrponHsIil pecype]: yaebHnoe nocobue s CI1O / H. B. Boromosnos. — 2-e u3n.,
ucnp. u non. — M.: UznarensctBo FOpaiit, 2017. — 285 c. - URL: https://www.biblio-
online.ru/book/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8

Paznen 6. 1. ITomos, A. M. HpopmaTrka u MaTeMaTHKa [ DJIEKTPOHHBIN pecypc]: yueOHHK
KOMBUHATOPUKA, u paktukyM s CI1O / A. M. Tlonos, B. H. Cotaukos, E. W. Haraesa; mox pen. A. M.
CTATUCTHUKA U [TomoBa. — 3-e u3x., nepepad. u gon. — M.: U3narensctBo FOpaiir, 2016. — 430 c. -
TEOPUA URL: https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-8F8B-690CA6280464
BEPOSITHOCTE 2. Hopodeera, A. B. MaremaTuka [ J1eKTpoHHbIH pecypc]: yueonuk mis CI1O /

A. B. lopodeeBa. — 3-e m3n., mepepad. u gon. — M.: U3narensctBo KOpaiit, 2017. —
400 c. - URL: https://www.biblio-online.ru/book/B646843F-0131-41C8-AEB6-
B4C37ED1E97F

Paznmen 7. TEOMETPUA |1. [ToTockyes, E.B. Maremaruka: anrebpa 1 Hayajsa MaTeMaTHIECKOTO aHAIN3A,
reomerpust. ['eomerpust. 10 k1. Yrimyonénusiii yposens: yueOuux/ E.B. Ilotockyes, JI.H.
3BaBuu. — M.: [Ipocda, 2015.- 223c.

2. [MoTockyes, E.B. Maremarunka: anreOpa 1 Hagajia MaTeMaTHIECKOTO aHAIIN3A,
reomerpusi. ['eomerpust. 11 k1. Yriryonéunsiii ypoens: yueOnux/ E.B. [Totockyes, JI. .
3BaBud. — M.: Jlpoca, 2015.- 384c.

3. [orockyes, E.B. Maremaruka: ajredpa 1 Hauaia MaTeMaTHYECKOTO aHaln3a,
reometpus. ['eomerpus. 10 k1. Yriryonéuusiii ypoBens: 3agaunnk/ E.B. ITotockyes,

JL.U. 3BaBuu. — M.: [Ipoda, 2015.- 255¢.

4. [ToTockyes, E.B. Maremaruka: anre6pa 1 Hagaja MaTeMaTHYeCKOTO aHAIIN3A,
reometpus. ['eomerpus. 11 k. Yriryonénusiiit ypoBeHs: 3anaunnk/ E.B. [Totockyes,
JL.W. 3BaBuu. — M.: [Ipoda, 2015.- 236¢.

5. AranacsH JI.C. 'eometpus JIoGaueBckoro [ I1eKTpoHHBIH pecype]. — M.:
Jlabopatopus 3uanmi, 2014. — 467 c. — URL:
http://e.lanbook.com/books/element.php?pll_id=66315

6. AtanacsH C.JI. T'eomerpuss 1 [DnekTpoHHBIA pecypc]: ydeOHoe mocobue /
C.JIL. Aranacs, B.I'. TlokpoBckuit. — M.: Jlaboparopus 3Hanui, 2014. — 334 c¢. — URL:
http://e.lanbook.com/books/element.php?pll_id=66313

7. Atanacsa C.JI. T'eomerpus 2 [DAeKTpOHHBIA pecypc]: ydeOHoe mocobue /
C.JIL. Aranacsn, B.I'. [Tokposckwuii, B.I'. Ymakos. — M.: «JlaGoparopus 3HaHMI», 2015. —
547 c¢. — URL: http://e.lanbook.com/books/element.php?pll_id=66314

Kpome nepeuncieHHbIX HCTOUHUKOB CTYJIEHT MOKET BOCIOJIb30BaThCSl TOUCKOBBIMU
cucreMaMu cetu VIHTepHET 1Mo TeMe caMOCTOATEIbHON paboTHI.

Jlist OCBOEHMSI JaHHOM JMCUUIUIMHBI U BBINOJHEHUS IPEIyCMOTPEHHBIX y4eOHOMN
MpPOrpaMMOi Kypca 3alaHUi 10 CAaMOCTOSITENIbHON paboTe CTYACHT MOXKET MCIOIb30BaTh
cieyroniee yaeOHO-MeTOJUUecKoe oOecreueHue:

-METOANYECKNE PEKOMEHJAIIMU TIPET0IaBaTeNsl K BHIITOJHEHNUIO CAMOCTOATEIbHBIX
JOMAILHUX 3aJaHUM.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'HHA
JIns peann3anuu KOMIIETEHTHOCTHOTO MOJXOJa MPENyCcMaTpPUBAETCS MCIOJIB30BAHUE B
y4eOHOM Tpollecce aKTUBHBIX M HWHTEPAKTUBHBIX ()OPM TNPOBEACHUS AYyIAUTOPHBIX HU
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BHEAYAUTOPHBIX 3aHATHH C 1enbl0 (POPMUPOBAHHA W Pa3BUTHS MPOPECCHOHATIBHBIX
HaBBIKOB 00YYaIOLIUXCS.

B mpouecce mpenogaBaHus NpUMEHSAIOTCS 00pa30oBaTENbHbIE TEXHOJOTUU PA3BUTHS
KPUTHYECKOr0 MbllIeHUs. O0s3aTeIbHbl KOMITBIOTEPHBIE J1a00pAaTOPHbIE PAKTUKYMBI IO
paszienaM JUCHUILIAHBIL.

B yuebGHOM mpomnecce Hapsay ¢ TPaAHIMOHHBIMU OOpa30BaTEbHBIMU TEXHOJIOTHUSMU
UCIIONIB3YIOTCS ~ KOMIIBIOTEPHOE  TECTHPOBAHME,  TEMAaTHYECKHE  IPE3EHTALUU,

HUHTCPAKTUBHBIC TCXHOJIOTHUH.

3.1.00pa3oBaTesibHbIC TEXHOJIOTMH NMPU MPOBEACHUH JEKIMH

H3yuaemblie pa3nesibl (TEMbI) TexH0JI0TUM, MPUMeHsIEMbIe MPU
. KoJ1-Bo yacoB
JMCHMILTHHBI NpOBeJeHUH JIEKIINOHHBIX 3aHATHH

Paznen 1. AJITEBPA TexHOIOTHSI pa3BUBAIOIETO OOYUECHHSI 6 (2%)
Paznen 2. OCHOBBI TexHOTOT S pa3BUBAIOMIETO 00YUCHHUS 8 (4%)
TPUT'OHOMETPUN AynuoBH3yalIbHbIE TEXHOJIOTHH
Pazgen 3. ®YHKIIMM NX CBOUCTBA TexXHONOTHS Pa3BUBAIOIIETO O0YUCHHS 18 (10%)
N TPAOUKHU AyanoBH3yalIbHbIE TEXHOJIOTHU
Pasnen 4. HAUAJIA TexHonorus passuBaroLiero 00yueHus 18 (8%)
MATEMATHUYECKOI'O AHAJIM3A
Pasnen 5. YPABHEHUS N TexHONOTHS pa3BUBAIOIIETO O0YICHUS 8 (4%)
HEPABEHCTBA
Pa3znen 6. KOMBUHATOPUKA, TexHoNoTHs pa3BUBAIOIIETO 00YUYEHUs 14 (8%)
CTATUCTUKA U TEOPUA AynroBH3yallbHBIC TEXHOJIOTHN
BEPOSTHOCTEM
Paznen 7. TEOMETPUI TexHONOTHsI pa3BUBAIOIIETO 00YUCHUS 46 (20%)

AyIroBH3yalIbHBIE TEXHOJIOTHN
Bcero 118 (56%*)

3.2.00pa3oBaTe/ibHbIEe TEXHOJIOTHH NPH NPOBeAeHUN NPAKTHYECKUX 3aHATHI

TexHoJ10rNH, NPUMeHsIeMble IPH
H3zyuyaembie pa3aeiibl (TeMbI)
JE—— NpOBEeHHI NPAKTHYECKHX 1 KoJu-Bo yacos
JIA00PaTOPHBIX 3aHATHI
Paznmen 1. AJITEBPA TexHoMOTHS TPOOIEMHOTO 0OYICHHS 6 (2%)
Texnosorust paboThl B MaJIbIX rpyImax
Pasnen 2. OCHOBBI Texnonorus npo6aeMHOro 00y4eHus 12 (8%)
TPUT'OHOMETPUN Texnosorust paboThl B MaJIbIX rpynmax
Paznen 3. ©YHKIUU X CBOUCTBA | Texsosorust mpoGIeMHOTO 00ydeHHS 18 (10%*)
N TPADUK Texnomnorust paboTel B MAJIBIX TPYIIIAX
Pasnen 4. HAUAJIA TexHonorus npo0neMHOro o0yueHus 18 (8%)
MATEMATHUYECKOI'O AHAJIM3A Texnosorust paboThl B MaJIbIX rpyrmax
Paznen 5. YPABHEHUA U Texnosorus npodIeMHOro 00yUeHHUs 10 (4%)
HEPABEHCTBA TexHo0rHsI pabOThI B MAJIBIX TPYIIIAX
Paznen 6. KOMBUHATOPUKA, Texnonorus npooIeMHOT0 00yUYeHNUs 10 (8%)
CTATUCTUKA U TEOPUA TexHONOTHS PabOTHI B MAIIBIX TPYIIIIAX
BEPOSITHOCTEN
Paznen 7. TEOMETPUA Texnonorus npodIeMHOT0 00y4YeHUs 42 (20%)
Texnosorust paboTel B MaJIbIX TPyMIIaX
Bcero 116 (60%*)
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4. YCJIOBUS PEAJIM3AIIMA ITIPOTPAMMbBI YYEBHOM JIJAUCHUITNTHBI

4.1. MatepuajibHO-TeXHHYECKAasi 0232, HEOOXOAMMAasA LISl OCYIIEeCTBJICHUSI
00pa30BaTEJLHOI0 MPOLECCA MO AMCUUILIHHE

Peanuzanust yaeOHOM TUCITUTIIMHBI OCYIIECTBIISIETCS B CIICIIHAIEHO 000PY/I0BAaHHOM
KaOWHeTe MaTeMaTHIYEeCKUX JUCITUTUINH
O6opynoBanue yueOHOT0 KaOMHETa MATEeMAaTHUYECKUX JUCITUTIIINH
- MYJIbTUMETUATIPOSKTOD,
- KOMITBIOTED,
- 9KpaH,
- JI0CKa yueOHas,
- yueOHasi MeOelb.

YueOHo-MeToAM4ecKoe odecreyeHme:

Pabouyas yuebHas nporpamMmma

@DOoH/J| OLIEHOYHBIX CPEICTB

YyeOHuKu

JononHuTensHas nurepaTypa

Mertonuyeckue pa3paboTKu K 3aHITHIM

JnnakTrueckuid pa3aaTOuHbIi MaTepral

Kaprouku-3aganusi, TeCTOBbIE 3aJaHUA

JIeMOHCTpaIlMOHHBIE MaTepUalibl (MYJIbIUMEANINHBIC MPE3EHTAIINN, BUICO(DUIHEMBI)
Kommuiekt yueOHO-HArISIHBIX TOCOOUH

4.2. Ilepeyenb HEOOX0AMMOI0 MPOrPaAMMHOI0 o0ecrieYeHust

1. 7-zip apxuBarop; (nmuensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reader nmpocmoTpiiuk (haiiios ; (JTUICH3HUS -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpaduueckuii penakrop; (JHIICH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — obucHbIi makeT; (JTUIEH3MS -
http://www.openoffice.org/license.html)

5. FreeCommander - npoBoaHuK; (JIIIEH3US -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%b5%d0%bd%d0%b7%d0
%b8%d1%8f/)

6. Google Chrome — Opay3ep; (JiurieH3uUs -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — opucHbIii makeT (B CBOOOIHOM JOCTYIIE);

8. Mozilla Firefox - 6paysep.(nmuuen3us - https://www.mozilla.org/en-US/MPL/2.0/
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5. MEPEYEHb OCHOBHOM U JONOJHUTEJBbHOMW YYEBFHOM
JUTEPATYPBI, HEOBXOJUMOM JJ1s1 OCBOEHU S JUCLUIIJINHBI

5.1.0cHoBHas IMTEpaTypa

1. Maremaruka: anredpa U Hadajga MaTeMaTHYECKOTrO aHaiIn3a, reoMeTpusi. Anredpa
U Hauana matematudeckoro aHanusa. 10-11 k. bazossiii u yria. ypoens. (PI'OC)/ IIL.A.
AmumoB, Komsirun FO.M., Tkauéa M.B. u np.- M.: IIpocsemenne, 2016.- 464 c.

2. MartemaTuka : anrebpa W Hayajga MaTeMaTHYECKOTO aHalM3a, T€OMETpPHS.
Anrebpa u Hayana Marematudeckoro aHaimsa. 10-11 kmaccel. ba3oBwlil U yrimyOneHHBIH
ypoBHU [TekcTt] : yueOHuK 115 001eoOpazoBarenbHbix opranm3anuii / [, A. AnmumoB u
ap.]. - 5-e uzn. - Mockaa : I[Ipocsemenue, 2018. - 463 c.

3. MartemaTnka : anreOpa W Havyajga MaTEMaTUYECKOro aHaln3a, I'€OMETpPHS.
Anrebpa u Havyasna maremaruueckoro ananuza. 10-11 kmaccel. ba3oBblil U yrimyOaeHHBIN
ypoBHH [TekcT] : yueOHUK ajisi o01eoopa3oBaTeabHbix opranuzanuii / [I1I. A. AnumMoB u
np.]. - 4-e uza. - Mockaa : [Ipocsemenue , 2017. - 463 c.

4. [TotockyeB, E.B. MaremaTuka: anrebpa u Havajlla MaTeMaTHYECKOTO aHAJIW3a,
reomeTpusi. 'eomerpus. 10 k. Yrmyonéuusiit ypoBens: yuebnux/ E.B. ITorockyes, JI.U.
3BaBuu. — M.: [Ipoda, 2015.- 223c.

5. [TorockyeB, E.B. MaremaTnka: anrebpa u Hayajla MaTeMaTHYECKOro aHAIN3a,
reometpusi. 'eomerpus. 11 kn. Yroyonéuueiii ypoens: yueOnuk/ E.B. Ilotockyes, JI.U.
3BaBud. — M.: [Ipocda, 2015.- 384c.

6. [TotockyeB, E.B. MaremaTuka: anrebpa u Havajlla MaTeMaTHYECKOTO aHAIIN3a,
reomerpus. ['eomerpus. 10 kn. Yrinyonéunsiii ypoBenb: 3agaunuk/ E.B. ITotockyes, JI.U.
3BaBud. — M.: [Ipoda, 2015.- 255c.

7. [TotockyeB, E.B. MartemaTtuka: anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHaIM3a,
reometpusi. ['eomerpus. 11 xi. Yrmyonénnsiii ypoBens: 3anaunuk/ E.B. [Totockyes, JI.U.
3BaBuu. — M.: JIpoda, 2015.- 236¢.

8. boromonos, H. B. Maremaruka: yae6nuk mis CI1IO / H. B. boromo:nos, I1. U.
CawmoiineHko. — 5-e u3j., nepepad. u gon. — M. : UznarensctBo FOpaiit, 2016. — 396¢.
Q. boromomnos, H. B. Marematuka [Onextponnsiii pecypce]: yueonuk nis CIIO / H.
B. boromorog, II. . Camoitnenko. — 5-e¢ u3a., nepepad. u gon. — M.: U3gaTenbcTBO
FOpaiit, 2018. — 396 c. - URL.: https://www.biblio-online.ru/viewer/DAB1DE57-5DCA-
464F-9D73-2B57AACBD299%page/1

5.2.JlonoJiHUTEIbHAS JTUTEPATYPA

1. Marematuka. Ilpaktukym: yde6. mocobme g CIIO / mom obm. pen. O. B.
Tartapaukosa. - M.: FOpaiit, 2016. - 285 c.;

2. Marematuka. [Ipaktukym [DnexTpoHHbIN pecypc]: yueOnoe nmocodue anst CIIO / mog
o6mr. pen. O. B. TarapuukoBa. — M. : M3narensctBo IOpaiit, 2018. — 285 ¢. - URL:
https://biblio-online.ru/viewer/1IEA56F22-CCF0-4A18-92B1-123A8CB9CD68#page/1

3. boromonos, H. B. Matemaruka. 3agauu ¢ pemenusiMu B 2 4. Yactp 1 [DneKTpoHHBIN
pecypc]: yuebHoe nocobue s CI1O / H. B. boromonoB. — 2-e uzn., ucnp. u gom. — M.:
WzpatensctBo  Opaiit, 2018. — 364 c¢. - URL: https://www.biblio-
online.ru/viewer/EASEG7E8-39EB-4A22-9E07-BD7637CAB26F#page/1
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4. boromonos, H. B. MartemaTuka. 3agaun ¢ pemeHussMu B 2 4. Yactp 2 [DneKTpOHHBIN
pecypce]: yuebnoe ocodue mas CITO / H. B. boromonos. — 2-e u3a., ucnp. u gorn. — M.:
WznarensctBo  IOpaiit, 2018. — 285 c¢. - URL: https://www.biblio-
online.ru/viewer/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8#page/1

5. Maremaruka. Ilpaktukym: yue6. mocobue mus CIIO / mom ob6bm. pea. O. B.
Tarapauxosa. - M.: FOpaiit, 2016. - 285 c.; To xe:

6. Marematuka. [Ipaktukym [DnekTpoHHBIN pecypc]: yuebHoe mocooue mis CIIO / mog
obmr. pen. O. B. TarapaukoBa. — M. : U3marensctBo FOpaiit, 2018. — 285 c. - URL:
https://biblio-online.ru/viewer/1IEA56F22-CCF0-4A18-92B1-123A8CB9CD68#page/1

7. Bolcumias maTemaTHka [ DneKTpOHHBIN pecypc]: yueOHuk u npaktukym juisg CI1O / M. b.
XpunyHoBa [u ap.]; mox ob6m. pea. M. b. Xpunynosoi, U. WM. IlpiranHok. — M.:
WznarensctBo  [Opaiit, 2018. — 472 c¢. - URL: https://www.biblio-
online.ru/viewer/9F7E3B75-205B-4A07-BC42-5435FB5726E8#page/1

8. IlonoB, A. M. MudopmaTuka u MaTemaTHKa [DJIEKTpOHHBIA pecypc|: y4eOHHUK u
npaktukym st CIIO / A. M. Tlonos, B. H. Cotauxos, E. M. HaraeBa; non pen. A. M.
[TormoBa. — 3-e u3x., mepepad. u gomn. — M.: U3natensctBo IOpaiit, 2018. — 430 c. -
URL: https://www.biblio-online.ru/viewer/552AAA0D-1F2E-434C-8F8B-
690CA6280464#page/1

9. Hopodeera, A. B. Marematuka [DnekTponHbIi pecypc]|: yueonuk mis CIIO / A. B.
HopodeeBa. — 3-e uzn., nepepad. u gon. — M.: U3narensctBo FOpaiit, 2017. — 400 c. -
URL: https://www.biblio-online.ru/viewer/B646843F-0131-41C8-AEBG-
B4C37ED1E97F#page/l

10.ITaBmrouenko, FO. B. Maremartuka [D1eKTpoHHBIN pecypc]: ydeOHUK U MPAKTUKYM JJIs
CIIO / 1O. B. IlaBnrouenxo, H. III. Xaccan; mox obmr. pen. HO. B. TlaBmrouenko. — 4-e
u3a., mepepab. u gom. — M. : MzmatenbctBOo IOpaiit, 2018. — 238 c¢. - URL:
https://www.biblio-online.ru/viewer/773FABOF-0EF8-4626-945D-6A8208474676#page/1
11. Jopodeera, A. B. Marematuka. COOpHHK 3a7a4 [ DIEKTPOHHBIN pecypc]: yuel. -paKT.
nocobue mst CIIO / A. B. [lopodeeBa. — 2-¢ u3a. — M.: U3marensctBo FOpaiit, 2017. —
176 c¢. - URL:  https://www.biblio-online.ru/viewer/F0561609-26 AD-401A-A2FA-
7222FCECB71C#page/l

12. Matematuka [DnexktpoHHbIi pecype]: yuebnuk nns CIIO / O. B. Tatapaukos [u np.];
oz obmr. pea. O. B. TatapaukoBa. — M.: UzpatensctBo FOpaiit, 2018. — 450 c. - URL:
https://www.biblio-online.ru/viewer/38DB9B9B-56CA-484B-B009-
31608A2BFBF3#page/l

13.Cenpix, U. FO. MaremaTrka [OnekTpoHHBIN pecypc]: yueObnuk u npaktukym mist CI1O
/ W. 10. Cenpix, FO. b. I'pebenmukon, A. 0. IlleseneB. — M.: U3marensctBo IOpaiit,
2018. — 443 c. - URL: https://www.biblio-online.ru/viewer/2B15A8F9-CDCF-4610-
964D-71171C2568F8#page/1

14. Maremaruka [DnekTpoHHbI pecypc|: yueOHuk / M.U. BbammakoB. — Mocksa :
KuoPyc, 2017. — 394 ¢. — CIIO. - URL:https://www.book.ru/book/919637/view2/1

5.3.11epuoanueckue U3IaHusA
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https://www.biblio-online.ru/viewer/38DB9B9B-56CA-484B-B009-31608A2BFBF3#page/1
https://www.biblio-online.ru/viewer/2B15A8F9-CDCF-4610-964D-71171C2568F8#page/1
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https://www.book.ru/book/919637/view2/1

1. Cpennee npodeccuoHaarHOe 00pa3oBaHue

2. Huarepuer-xypnan Haykoenenue.- URL:
http://elibrary.ru/contents.asp?issueid=1108752

3. DkxoHOMHKA U MaTemarnuyeckue meroanl.- URL:
http://dlib.eastview.com/browse/publication/499/udb/4

4.  Cubupckuii )XxypHaa BEIUMCIUTEIbHON MaTeMaTuku. - URL:
http://biblioclub.ru/index.php?page=journal _red&jid=435065 ; To xe - URL.:
https://e.lanbook.com/journal/2169#journal _name

5. Maremaruka B BeiciieM oopa3zoBanun.- URL:
https://e.lanbook.com/journal/2368#journal _name

6. Ksaur -URL: http://e.lanbook.com/journal/element.php?pl10 id=2372

5.4. Ilepeyenb pecypcoB HH(POPMALNMOHHO-TEJEKOMMYHUKALMOHHON  CeTH
«HTEpHET», HEOOXOAUMBIX /ISl OCBOEHUS I CUMILINHBI

1. OBbC «Ynusepcurerckas oudamoreka ONLINE». — URL: www.biblioclub.ru

2. OBC u3natenscrBa «Jlanby». — URL: https://e.lanbook.com

3. 9BC «fOpaiit». — URL: http://www.biblio-online.ru/

4. 3BbC «BOOK.ru» https://www.book.ru

5. 5bC «ZNANIUM.COM» www.znanium.com

6. DNEeKTPOHHBIN KaTajor Hayunoit O6ubmmoTeKn Kyor'y. —
URL.:http://212.192.134.46/MegaPro/Catalog/Home/Index

1. OnektpoHHas  Oubnmuoreka  «M3marensckoro  goma  «I'peOEHHUKOBY) -
URL:www.grebennikon.ru

8. Hayunas 3JIEKTPOHHAS ounbnroTeka (H9B) «eLibrary.ruy. -
URL:http://www:.elibrary.ru

9. Ba3sl nanasix komnaauu «cr Beroy. - URL:http://dlib.eastview.com

10. Jlexktopuym TBy». - URL: http://www.lektorium.tv/

11. HanmonanpHas anektponHas oudnmoreka «HOby». - URL:http:/H36.pd/

12. KubepJlennnka: Hay4dHas AJEKTPOHHAs oubnmorexka. — URL:
http://cyberleninka.ru/

13. Enunoe okxHO noctyma k oOpa3zoBaTenbHbIM pecypcam : (enepanpHas HC
cBoboxuoro gocryma. — URL: http://window.edu.ru.

14. CnpaBoyHO-TIpaBOBast cucremMa «KoHCcynbTaHT [Tmrocy - URL

http://www.consultant.ru
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http://нэб.рф/
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUlFPaDNlTmdYUWd5amo4ckUtd0F5Tkh0d3M4LUdMb1gzLXlJUGZNNElzcVdlU1E5d19ZVUVzd0RSWHBobllhSl9DWW5pQ1JNY2pCTDg5OUloVzllSzQ&b64e=2&sign=4faef68e5be974a3f521d379d62ece86&keyno=17

6. METOANYECKUE YKA3AHUSA OBYYAIOIIUMCSA 110 OCBOEHHUTIO
JANCIIUIIJIMHBI

JucuurinyuHa HateneHa Ha (OpMHUPOBaHUE 00IICYICOHBIX KOMIIETCHIIUM, TAKUX KaK
CHOCOOHOCTh  JIEMOHCTpAaIMM  OOLIEHAY4YHbIX 0a30BbIX 3HAHUN €CTECTBEHHBIX HayK,
MaTeMaTUKH, TOHUMAaHUE OCHOBHBIX ()aKTOB, KOHIIETIIINHI, IPUHIIUIIOB U TEOPHIA.

OOyueHue CTyIEHTOB OCYIIECTBIISETCS IO TPATUIMOHHOW TEXHOJOTHH (JIEKLHUH,
NPAKTUKH) C BKIFOYEHUEM UHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOYKM 3peHHus HCIOJIb3YEMbIX METOJOB JIEKLUUHU IOAPA3JEISAIOTCA CIAEAYIOLUM
oOpa3zoMm: UH(GOPMAIIMOHHO-OOBSICHUTENIbHAS JIEKIMS, IIOBECTBOBATENbHAS, JICKIIMSI-
Oecena, mpoOIeMHAs JICKIUS U T. 1.

YcTHOE u3NnokeHrne y4yeOHOro MaTepuaia Ha JIEKIUHA JOHKHO KOHCIIEKTUPOBATHCS.
CrnymaTe JeKUUI0 HY)KHO YMETh — MOJJEPKUBATh CBOE BHUMAHUE, IMOHATh U 3alIOMHUTH
YCIIBIIIAHHOE, YJIOBUTH May3bl. B mpolecce n3nokeHns npernoaaBaTesieM JEKIUA CTYIEHT
JOJDKEH BBISICHUTH BCE HETOHSTHBIE BOMPOCHI. 3alUCHIBATh COJAEPKAHUE JIEKIIMH HY>KHO
00s13aTeIbHO — 3aIllMCH TIOMOTAlOT MOAJIEPKUBATh BHUMAHKE, CIIOCOOCTBYIOT TOHUMAaHUIO
Y 3allOMUHAHUIO YCJBIIIAHHOIO, MPUBOJIWUT 3HAHUE B CHCTEMY, CIY)KaT OIOPOW IS
nepexo/a K 0osee rIyOOKOMY CaMOCTOSITEIbHOMY U3YUEHHUIO MPEAMETA.

Meroanueckue peKOMEHIAINHU 110 KOHCTIEKTUPOBAHUIO JICKLIANA:

— 3amMCh JOJDKHA OBITh CHCTEMHOM, MPEACTaBISTh COOON COKPAIIEHHBIA BapHaHT
Jekuuu mpenogaBatens. Heobxomumo — ciymath, 00QyMbIBaTH U 3alKCHIBATH
OJIHOBPEMEHHO;

— 3amuch BeNETCS OYeHb OBICTPO, YETKO, IO BO3MOXKHOCTH KOPOTKUMU
BbIPAKEHUSIMU;

— He MpeKparias ciymaTh MpenojaBaTess, Hy>)kKHO 3alIUChIBATh TO, YTO HEOOXOIUMO
ycBouTh. Helnb3s 3anuceiBaTh cpasy k€ BBICKA3aHHYIO MBICHIb [TPENOIABATENS, CAEAYET €€
HOHSTHh M IOCJIE ITOr0 KPAaTKO 3alucaTh CBOMMU CJIOBAMM WJIM CJIOBAMM IPENOAaBaTeNs.
BaxHo, yToOBI B He¥l He ObLT MOTEPSIH OCHOBHOM CMBICI CKa3aHHOTO;

—MMEHa, 1aThl, Ha3BaHUs, BBIBO/IbI, OIIPEICTICHUS 3alIMChIBAIOTCS TOYHO;

—cinenyeT oOpaTuTh BHMMAaHHME Ha OQOpMIIEHHE 3amucu Jekiuu. i kaxaoro
npeaMeTa 3aBoAuTcs o01mas terpaab. OTIMYHBIM OT OCTAJILHOTO I[BETA CJIEAYET BbIACIATh
OTHENbHBIE MBICIIM W 3aroJIOBKM, COKpAallaTh OTHEIbHBIE CJOBAa M IMPEIJIOKEHUS,
UCIIOJIb30BATh YCJIOBHbIE 3HAKH, OYKBbI JJATUHCKOTO M IpedyecKkoro andaBUTOB, a TAKXKe
HEKOTOpbIE MPUEMBI CTEHOTPAPHIECKOTO COKPAILIEHHUS CIIOB.

[IpakTnueckue 3aHATUSA 10 AUCHUIUIMHE «MaTeMaThKa» IPOBOIATCS IO CXEME:

— YCTHBIM 0IpOC IO TEOPUHU B HaYaJIe 3aHSTHS;

— paboTa B IrpynIax 1o pa3pemeHnio pa3InIHbIX CUTYaIui 110 TeMe 3aHSATHUS;

— pelIeHHE IPAKTUYECKUX 3a]a4;

WHJVBHUyalbHbIE 3aJaHUA JIJIS1 HOATOTOBKU K MIPAKTUUECKUM 3aHSATHUSIM.

Lenb mpakTUYECKOro 3aHATUS - HAYYUTh CTYACHTOB NPHUMEHSITh TEOPETUUYECKUE
3HAHMS [PU PELIEHUU IPAKTUYECKUX 33/1a4 HA OCHOBE PEAJIbHBIX JTAHHBIX.

Ha npakTrueckux 3aHsITHIX MPeo01ajatoT ClIe1yOUIe METObI:

BepOabHbIe (MPe0dIaAaroIuM METOIOM JI0JDKHO OBITh O0OBSICHEHHE);
npakTU4YecKue (MMChbMEHHbIE 3/1aHNs, TPYIIIOBbIE 33/1aHUs U T. 11.).

BaxxHbIM 17151 CTyJeHTa SIBISIETCSl YMEHHE PallMOHAIbHO MOAOUPaTh HEOOXOAUMYIO
yueOHy1o uteparypy. OCHOBHBIMU JIUTEPATYPHBIMU UCTOYHUKAMH SIBJISTFOTCSL:

— 6ubmmoteunsie ¢porabl punmana Kyol'V;

— 3NIEKTPOHHAst OMOTMOTEUHAsI CUCTeMa «Y HUBEPCUTETCKast OMOIMOTeKa OH-JTaiiH»;

— 3JIeKTpoHHas OubnunoreyHas cucrema M3garenscTBa «Jlauby. ( IOPAfIT)
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[Touck xHur B OHMOIMOTEKE HEOOXOAWMO HAYMHATH C HM3YUYCHHS MPEAMETHOTO
(cucremaTHuecKuil) KaTajora M CO3JaHMsl CIHCKAa KHWT, IOCOOMH, METOAMYECKUX
MaTepHaioB Mo TeMe u3ydyeHus. [IpocMOTp KHUTM HAYMHAETCS C TUTYJIBHOTO JIUCTA,
cienyronero nocie obnoxku. Ha HEM 0OBIYHO MOMENIAOTCSI BCE OCHOBHBIE JAaHHBIE,
XapaKTepu3yIolllue KHUTY: Ha3BaHUE, aBTOP, BHIXOJIHbIE JIaHHbIE, JAHHBIE O MEepEen3IaHun
u 1.1. Ha obGopore TuUTynbHOro nHMCTa MAETCS aHHOTALMsA, B KOTOPOH yKa3bIBaeTCs
TEMaTUKa BOIPOCOB, OCBEUIEHHBIX B KHUTE, OMpENeseTCsl Kpyr YuTaTelleld, Ha KOTOPbIA
OHa paccuuTaHa. bonbloe 3HaUYE€HHWE HMMEET MNPEJUCIOBUE KHUTH, KOTOPOE 3HAKOMUT
yuTaTeNas C JUYHOCTBIO aBTOpPA, MCTOPHEN CO3JaHUs KHWUIHM, PACKPBIBAET COJAEPIKAHME.
[IpounTaB npeauciioBue U NOJIYYUB 00IEE MPEACTABICHUE O KHUTE, CIEAyeT 00paTUThCS
K orjaBiieHuto. OryiaBjJeHue KHUTM 3HAKOMHUT 00y4aeMoro ¢ COJepKaHUEeM U JIOTHYECKON
CTPYKTYpOM KHHUIHM, T[IO3BOJISIET BbIOpaTh HYXKHBIA Marepuan aias u3ydeHus. [on
U3JIaHUsl KHUTY TO3BOJISIET CyJUTh O HOBM3HE Marepuasia. YeM wyamie KHUra u3JIaércs,
TeM OOJIbIIYIO [IEHHOCTh OHA MpeACTaBIsIeT. B KHUre MOryT ObITh MpUMEUYaHusi, KOTOPbIE
CoJlepKaT pPa3M4YHbIE JIONOJHUTENbHbIE cBeleHHUs. OHU IedaTaroTcsi BHE OCHOBHOTO
TEKCTa U pa3bsCHIIOT OTICNIbHbIE BOMpochl. [IpeamerHble U andaBUTHBIE yKa3aTelu
3HAUUTEIBHO 00JIEr4yaroT MOBTOPEHUE M3JIOKEHHOIO B KHUIe€ MaTepuaia. B KoHLe KHUrU
MOXKET pacIojiaratbCsi BcIOMoraTenbHbli Marepuai. K HeMy OOBIYHO OTHOCSTCS
MHCTPYKLIUH, IPUIIOKEHUSI, CXEMBbI, CUTYallMOHHBIE 33]1a4H, BOIIPOCHI JJIsi CAMOKOHTPOJIS U
T.JI. JUist ydiero npeAcTaBiIeHUs U 3alIOMUHAHUS MaTepualia 11ejiecoo0pa3Ho BECTU
3aMiCH W KOHCIEKThI Pa3IMYHOIO COIePKaHUs, @ UMEHHO:

— IIOMETKH, 3aMEYaHMsl, BbIJICIICHUE TJIaBHOI'O;

— IUTaH, TE3UCHI, BHIMUCKH, LIUTATHI;

— KOHCIIEKT, paboyast 3anuch, pedepar, JOKIaa, JEKIHs U T.1I.

Yurath y4eOHUK HEOOXOAMMO BIYMYHMBO, BHUMATEJbHO, HE IMPOIyCKas TEKCTa,
CTapasiCh MOHATH KAXIyI0 (Gpa3y, OMHOBPEMEHHO pa3Oupas MpUMEpHI, CXeMbl, TaOIHUIIHI,
PUCYHKH, NpuBeAEHHbIE B yueOHUKe. OHUM U3 BaXKHEMIIUX CPEeACTB, COCOOCTBYIOIIUX
3aKpEIUICHUI0 3HAHWUW, SBJSETCS KpaTkas 3aluch MNPOYUTAHHOIO MaTepuana —
cocTaBlieHUE KOHCHEKTa. KOHCIEKT — 3TO KpaTKoe CBSA3HOE H3JI0KEHUE COACpKaHUA
TEMbl, y4eOHMKa WJIM €ro 4acT, 0e3 moapoOHOCTed M BTOpocTeneHHbIX aetaneil. [lo
CBOE CTPYKType M IOCJIEN0BATEIbHOCTH KOHCIIEKT JIOJDKEH COOTBETCTBOBAThH IUIAHY
yueOHuKka. [IoaToMy BaKHO CHayajia COCTaBUThH IUIAH, & MOTOM MHUCATh KOHCIEKT B BHJIE
OTBETa Ha BOIPOCH Tu1aHa. Ecinu yueOHUK pa3aenéH Ha HeOOobIIe 03ariaBiIeHHbIe YaCcTH,
TO 3aroJIOBKM MO)KHO pacCMaTpuBaTh KaK ITyHKTBI IUIaHA, a U3 TEKCTa KaXIOW 4YacTh
CIIElyeT 3alMcaTh TE MBICIH, KOTOPBIE PAaCKpPBIBAIOT CMBICI 3aroyioBka. TpebOoBaHUs K
KOHCIIEKTY:

— KpaTKOCTb, CATOCTh, 1I€J1€CO00PA3HOCTh KaXA0I0 3aHChIBAEMOI0 CJI0BA;

— COJIEP)KATENIbHOCTh 3allMCU- 3aIllMChIBAEMbIE MBICIU cJenyeT (opMyIupoBaTh
KpaTko, HO 0e3 ymepba mis cmbicia. OObEM KOHCNEKTa, Kak MpPaBUJIO, MEHbIIE
U3y4aeMoro Tekcra B 7-15 pas;

—KOHCIIEKT MOXET OBbITh KaK IPOCTbIM, TaK U CIOXHBIM IO CTPYKType — 3TO
3aBUCHUT OT COAEPKAHUS KHUTH U LENH €€ N3YUEHHUS.

Meronnueckne peKOMEHAALMH 10 KOHCIIEKTHPOBAHMIO:

— MpeXJe YeM HayaTh COCTAaBJISATh KOHCHIEKT, HY)KHO O3HAKOMMTHCS C KHUIOW,
IIPOYUTATH €€ CHaYyaJla 0 KOHIA, IOHATh IPOYUTAHHOE;

— Ha 00JIOKKE TeTpaJy 3alMChIBAIOTCS HAa3BaHUE KOHCHEKTUPYEMON KHHUIU U UM
aBTOpA, COCTABIIAETCS IUIaH KOHCIIEKTUPYEMOIO TECTA;

— 3amuCH JIy4lle JeNlaTh MpPU MPOYTEHUH HE OJHOTO-ABYX ab3aleB, a IIeJIoro
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naparpada WId IJ1aBbl;

— KOHCIIEKTHUpPOBAHHUE BEHETCS HE C LEJBbI0 UMETh ONpPEAEHEHHBIN 3amucu, a s
0ojiee MOJIHOIO OBJIAJICHUSI COJEPKAaHUEM H3Y4aeMOIro TEKCTa, IMOATOMY B 3aIUCAX
OTMEYAeTCsi W BbIAEIseTCS BCE TO HOBOE, HMHTEPECHOE M HY)KHOE, YTO OCOOEHHO
MPUBJIEKJIO BHUMAHUE;

— TOCJIe TOro, Kak cJellaHa 3amuch CojAep)kaHusi maparpada, IJaBbl, CIeayeT
nepeunuTaTh €€, 3aTeM CHoBa oOpaThCsi K TEKCTY M MPOBEPUTH ceOsl, NMPaBWIbHO JU
U3JI0’KEHO COJEpIKaHNUE.

TexHrKa KOHCIEKTUPOBAHUS:

— KOHCHEKTHpPYSl KHHUTY Oojpmioro oObéMa, 3amuch CJlEAyeT BECTH B oOwIei
TeTpaju;

— Ha KaXJIOW CTpaHUILIE CJIE€BAa OCTABJAIOT IMOJSA IMMPHUHOU 25-30 MM 11 3amucu
KOPOTKHX MO/J3ar0JIOBKOB, KPaTKUX 3aME€UaHUM, BOIIPOCOB;

— Ka)KJasi CTaHUIIa TeTPaiu HyMepyeTcs;

— JUISl TIOBBILIEHUS YUTA€MOCTH 3alMCH OCTaBIIIOT MHTEPBAJIBI MEXAY CTPOKAMH,
a63a1aMu, HOBYIO MBICIIb HAUMHAIOT C «KPACHOI» CTPOKH;

— MpU KOHCHEKTUPOBAHUM IIMPOKO HCIHOJB3YIOT PA3JIMYHBIE COKpAIlEHUs |
YCIIOBHBIE 3HaKM, HO HE B ylepd CMbICTy 3amucaHHOro. PexomeHmyeTcsi MpUMEHSITh
o0mIeynoTpeOuTEeNIbHBIE COKpalleHus, Hampumep: M.0. — MoXeT ObITh; TOC. —
rOCYapCTBEHHBIN; 1.0. — JOHKHO OBITh U T.1I.

— HE clielyeT COKpalllaTh UMEHAa M Ha3BaHUS, KPOME OYEHb YaCTO MOBTOPSIOIINXCS;

— B KOHCIEKT€ HE JOJDKHO OBITh MEXaHMYECKOTO MEeperuChIBaHUS TEKcTa 0e3
IPOAYMBIBAHHUS €r0 COJIEPKAHMS U CMBICJIOBOTI'O aHAIM3A.

CamocTtosTenbHass paboTa CTYACHTOB SBIISETCS BaKHEWIed Qopmoil y4eOHO-
no3HaBaTeIbHOro mnpoiecca. OCHOBHAS I€JIb CAMOCTOATENbHOM pabOThl CTYACHTA MPHU
U3YYEHMHM JAUCHMUIUIMHBI — 3aKpPENUTh TEOPETUYECKUE 3HAHUS, IOJYYEHHBIE B XOJ
JEKIMOHHBIX 3aHSITHM, a Takke CPOPMUPOBATH MPAKTUUECKHE HABBIKM MOJTOTOBKH B
obmactu Mmatematuku. CamocTosiTenbHass padoTa CTyAeHTa B TPOIECCE OCBOCHUS
TUCLUIUIMHBI «MaTeMaTHKa» BKIIIOYAET:

— M3y4YE€HUE OCHOBHOMW U JIONOJHUTEIBHOM JIUTEPATYPHI 110 KYPCY;

— paboTy € AIEKTPOHHBIMHU YYEOHBIMU PECYPCAMU;

— U3Y4EHHE MaTEepHaJIOB IEPUOJUUECKON I1€YaTH, UHTEPHET PECYPCOB;

— HOJINOTOBKY K TECTUPOBAHHUIO;

— WHAUBUYyalbHbIE M TPYNIOBbIE KOHCYJIbTAIMM MO HAUOOJEe CIOXKHBIM
BOIIPOCaM.

Ha camocTosarensHyto paboTy CTyaeHTOB OTBOAUTCS 14 yacoB yueOHOro BpeMEHHU.
Havanom opranuzauuu m000i caMOCTOATENBHOM pabOThl JOKHO OBITH NPUBUTHE
HAaBBIKOB M YMEHHH TPaMOTHOM paboThl ¢ y4yeOHOM W HAy4HOH JUTEpaTypou. DTOT
IpOLECC, B MEPBYIO OYEpPEllb, CBSI3aH C HAXOXIACHHUEM HEOOXOAMMOW JJIsl YCIELIHOTO
OBIIQICHUS y4eOHBIM MaTepuasioM JuTepaTypoil. CTyIeHT AOKEH YMETh IOJIb30BaThCS
dongamMu OMONMMOTEK W CIpPaBOYHO-OMONMMOrpaduyeckumMu u3gaHusIMU. CTyIEeHTHI IS
MOJIHOLIEHHOI'O OCBOEHMSI Y4eOHOro Kypca IOJDKHBI COCTaBIISATh KOHCIIEKTBI Kak IpHU
NPOCITYIIMBAHUN €T0 TEOPETHYECKOW (JIEKIIMOHHOWM) YacTH, TaK U MpPU IMOATOTOBKE K
NPaKTUYECKUM (CEMHHApPCKUM) 3aHSATHSM. JKenaTreiapbHO, 4TOOBI KOHCHEKTHI JIEKIUH M
CEMHUHApPOB 3alUCBHIBAINCh B JIOTMYECKOM IOCIEIOBATEIbHOCTH M3Y4Y€HUs Kypca U
COJIEpP)KaJIUCh B OAHOW TeTpaau. BeneHue KOHCIEKTa SBISIETCS HEOOXOAMMBIM BHIOM
yueOHoM nesTenbHOCTH. [[0CKOIbKY KOHCIIEKT:
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— B IOJHOM 00bEMe OLIEHMBAETCSA KAaK Pa3sHOBUAHOCTh MUCHMEHHOTO OTBETa Ha
U3y4aeMbI€ BOIIPOCHI;

— chayXuT 0a30il JUIsl YCTHOIO OTBETAa Ha CEMMHAape IO OJHOMY H3 BOIIPOCOB
paccMaTpuBaeMoro IUiaHa;

— CBEJCHMS M3 KOHCIIEKTAa MOT'YT BBICTYNAaTh B KAUECTBE MCTOYHMKA JOIOJIHEHUN
K OTBETaM JIPYTUX CTYACHTOB.

Opranmsanysi TEKyIIero KOHTPOJS 3HAHWH, YMEHHH ¥ HABBIKOB OOYYarOIIHUXCS
OCYLIECTBIIIETCA IYTEM TECTUPOBAHUS.

@OopMON HTOrOBOrO KOHTPOJIS SIBJIIETCS DK3aMEH. OJK3aMEH COCTOUT H3 JIBYX
TEOPETUYECKUX BOIIPOCOB.

7. OHEHOYHBIE CPEACTBA JUII KOHTPOJISA YCIIEBAEMOCTH

7.1. TacopT (pOHIA OLIEHOYHBIX CPEJACTB

Ne KounTtpoaupyemsle pa3aenasbl (TeMbl) AU CHUIJIMHbI Haumenopanue onenoxHoro
n/n cpeacTBa
Pasmen 1. AJITEBPA VYcerHbli onpoc

1. KonTtpomsras pabora
[TpakTnueckas pabora
Pazgen 2. OCHOBBI TPUTTOHOMETPUN VYceTHblii onpoc

2. TectupoBanue
[IpakTryeckas pabora
Pazzen 3. ®YHKLMU UX CBOMCTBA U TPAGHKU VYeTHblii onpoc

3. Pedepar
[IpakTryeckas pabora
Pazgenr 4. HAUAJIA MATEMATHUYECKOI'O AHAJIM3A VYeTHblii onpoc

4. KonTtponsHas paborta
[IpakTryeckas paboTa
Pasmen 5. YPABHEHUS 1 HEPABEHCTBA VYeTHbli onpoc

5. Konrpounbnas pabora
[IpakTryeckas padora
Pazngen 6. KOMBMHATOPUKA, CTATUCTHUKA 1 TEOPU YcTHBI onpoc

6. BEPOSITHOCTEM TectupoBanue
ITpakTudeckas pabora
Pazgen 7. TEOMETPUSL YcTHBIH oTIpoC

7. Pedepar
[pakTnueckas pabora

7.2 Kputepuun oueHKu

Kontponb u oueHka pe3yabTaToB  OCBOCHUS  AUCHUIUIMHBI  OCYIIECTBISETCS
npernojaBaTesieM B Mpoliecce MPOBEACHUS MPAKTUUECKUX 3aHITHI, TECTUPOBAHHUS, & TAK)Ke
BBINOJIHEHUS CTYICHTAMU UHAUBUIYaTIbHbBIX CAMOCTOSITEIbHBIX 3aJJaHUN.

YcTHBIM  OmMpoc. YCTHBIM OTBET — OTO Pa3BEpPHYTHIA pacckas, BKIOYAIOIIMI
TEOPETHUUECKHUE MaTepHUallbl U MPUMEPHl UX MPUMEHEHUS. Y IOBICTBOPUTEIIbHAS OIEHKA
CTaBUTCS, €CJIA CTYICHT JEMOHCTPUPYET HErNyOOKHE TEOpeTHUECKHE 3HAHUS, MPOSBISET
cnabo chopMrupoBaHHBIC HABBIKHM aHAJM3a SIBICHUH U MPOIECCOB, HEAOCTATOYHOE YMEHUE
JenaTh apryMEHTUPOBAHHbBIE BBIBOJbI U PUBOJIUTH IIPUMEPHI, TIOKA3bIBAET HE JOCTATOYHO
CBOOOJHOE BIJIAJIECHUE MOHOJIOTUYECKOM peublo, TEPMUHOJIOTMEH, JIOTUYHOCTBhIO U
MOCIIEIOBATETLHOCTBIO M3JIOKEHHMSI, IeTIAeT OMIUOKH, KOTOPHIE MOXET UCIPABUTH TOJIBKO
IIPU KOPPEKITUH MIPETOoIaBaTesIeM.
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Pegepar. Ilpoaykr camMocToATENbHON pabOThl CTYJAEHTa, MNPEACTABIAIONINN CcoOon
KpaTKoe M3JI0)KEHHWE B IMUCHbMEHHOM BHJIE IOJIYYEHHBIX PE3YyJbTATOB TEOPETHUECKOIO
aHajgu3a OMpeJeJCHHON Hay4HOW (y4ueOHO-UCCIEIOBATEIbCKOM) TEMbl, TJ€ aBTOP
PacKpbIBaeT CyTh UCCIEyeMOM MPOOJIEMbl, MPUBOAUT pa3IMYHbIE TOUKH 3PEHUs, a TAKKE
COOCTBEHHBIE B3IVIAABI Ha Hee. Pedepar oreHMBaeTCs MO KOJMYECTBY IMPHUBICYCHHBIX
UCTOYHHUKOB, ITyOMHE aHajin3a Mpo0JieMbl, KadyecTBe OOOCHOBAHMS aBTOPCKOW MO3MIINH,
TIIyOWHE PacKPBITHS TEMBI. Y TOBIIETBOPUTEIbHAS OI[CHKA CTABUTCS, €CJIM TeMa OCBEIIeHA
JHIIb YaCTUYHO, JOMYyIIEHBl (aKTUYeCKHWe OMMOKM B coAepxaHuu pedepara, wim
UMEIOTCSI CYIIECTBEHHBIE OTCTYIUIEHUS! OT TpeOOBaHUM K pedeprupoBaHUIO, WM HETIOJIHbIE
OTBETHI HA JIOTIOJTHUTEIHHBIE BOITPOCHI.

Tecr. Cuctema CcTaHIApTU3MPOBAHHBIX 3aJaHUM, MO3BOJAIONIAs ~ aBTOMAaTU3UPOBATh
MpoIeypy U3MEPEHHUsT YPOBHS 3HAHWHA W YMEHUH oOydaromierocs. TecT OleHuBaeTcs Mo
KOJIMYECTBY MPAaBUIILHBIX OTBETOB (He MeHee 50%.).

KonTposbHass pabGora. [lucbmenHas mnpoBepouyHass paboTa, HpelcTaBisiomias coOoid
U3JI0’KEHHE OTBETOB HA TEOPETUYECKUE BOIPOCHI MO COJEPKAHUIO yIeOHOM TUCIUITIMHEI
U pelleHue NpPaKTU4YecKUX 3aiaHuid. PaboTa oneHMBaeTcs yIOBICTBOPUTEIBHO, €CIIU
BBITIOJTHEHO HE MEHEe MOJIOBHHBI padOTHl WM JOMYIIEHO B HEH He Ooyee ABYX IpyObIX
omuOOK WK He Oojiee OAHOM rpy0oi OmMMOKK M OJHOTO HEejoueTa, Wik He Ooyee IBYX-
TpeX HEerpyObIX OMMOOK, MM OJHOW HETrpyOOH OmMOKM W TpeX HEI0YETOB, WIN TPU
OTCYTCTBUU OUIMOOK, HO NPU HATMYUU 4-5 HETOUETOB.

IIpakTnyeckas padora. [IpakTtuyeckas pabora — 3TO OCOOBIM BHJA JIE€ATEIBLHOCTU
oOyyaromierocs, 4YTO MOJAPa3yMEBaeT BBHIMOJHEHUS PA3HOIUIAHOBBIX 3aJaHUN, HE
CBSI3aHHBIX C 00pabOTKON TeOpeTHYecKoro MaTepuana. Bo BpeMs BBITIOJHEHHS CTYICHTY
HE0O0XOIMMO HCIIOJIb30BaTh paHee MOJyYeHHbIE TeopeTuueckue 3HaHus. [lonoxurenbHas
OLIEHKA CTaBUTCSI, €CJIM BBINOJIHEHbI BCE 3aJaHUs MIPAKTHUECKON padoThl ¢ 3aMEYaHUSIMU;
CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOPOCHI C 3aMEYaHUSIMHU.

KpuTtepun oueHky 3HaHU 00y4al0IIUXCH B LEJIOM 110 JUCHHUILIUHE

«OTJIMYHO» - BbBICTaBIseTCS  OOydamlleMycs, [IOKa3aBIIEeMY BCECTOPOHHHUE,
CHUCTEMATU3WPOBAHHbIE, TTyOOKHE 3HAHUSI y4EeOHOW MpPOrpaMMbl AUCIUILIMHBI U YMEHHUE
YBEPEHHO MPUMEHSTh UX HA MPAKTHKE MPHU PEHICHUH KOHKPETHBIX 3aj7a4, CBOOOJHOE U
MpaBUIIbHOE 00OCHOBAHUE MPUHSTHIX PEIICHHUIA;

«XOpomI0» - BBICTABISACTCS OOYYarOIIEMYCs, €CITM OH TBEpPAO 3HaeT MaTepual,
rPAMOTHO M MO CYIIECTBY M3JIara€T €ro, yMeeT NPUMEHSATh IOJYyYEHHbIE 3HAaHUS Ha
MPAKTUKE, HO JIOMYCKAET B OTBETE WJIM B PELIEHUH 3a]1a4 HEKOTOPbIE HETOYHOCTH;

«yI0BJICTBOPHUTEJIbHO» - BBICTABIIIETCS oOyuaroiiemycs, II0OKa3aBlIeMy
¢dparMeHTapHbI, pa3pO3HEHHBIN XapakTep 3HAHWHA, HEJOCTATOYHO TPABHIILHBIC
dbopMynupoBKH 0a30BbIX TMOHSATHI, HApPYIICHUS JIOTUYECKON TOCIEeI0BaTEIbHOCTH B
W3JI0)KEHUU MPOrPAMMHOI0 MaTepualia, HO MPU 3TOM OH BJIAJIEET OCHOBHBIMH pa3JeiaMH
y4eOHO MPOorpaMMbl, HEOOXOAUMBIMH JIJISI TaJbHEHIIIETO OOYYSHHS U MOXKET NMPUMEHSTh
MOJTyYEHHBIE 3HAHUS M0 00pa3ily B CTAaHAAPTHOM CUTYALIHH;

«HEeY/I0BJIETBOPUTEJIBHO» - BBICTABIICTCS OOydYaromeMycsi, KOTOpPbI HE 3HaeT
00JIbIIIeH YacTH OCHOBHOTO COAEpXaHusl y4eOHOM MporpaMmbl AUCHMILIUHBI, JOMYCKAET
rpyobie omuOKd B (HOPMYJIUPOBKAX OCHOBHBIX MOHSTHA JUCIUIUIMHBI U HE YyMeEeT
UCIIO0JIb30BATh MOJTYYEHHbIE 3HAHUS MIPU PEILICHUH TUIIOBBIX MPAKTUYECKUX 3a/1a4.

7.3 OneHOYHBIE CPeACTBA I MPOBEAeHUs TeKyLel aTTecTaluu
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Texkymuii KOHTPOJIb NPOBOAUTCA B (popme:
- UHAUBUAYAJIbHBIN YCTHBIN OIPOC

- IMCbMEHHBIN KOHTPOJIb
- TECTUPOBAHUE 10 TEOPETUYECKOMY MaTepUalLy
- IpaKTUyeckas padbora
- 3amuTa pedepara

dopma IpakTnueckn | JIuuHbie IIpumepsbt
3Hanus Ymenust i OIBIT | KayecTBa OLICEHOYHBIX
aTTecTaluu
(BJIaCHUE) o0yuaromerocsi | cpeicTB
YcTHBIH KonTtpomns 3HaHMi OreHKa yMeHUS Ornerka Omnenka KonTposHbIe
(MMCHMEHHBIH) | 1O OTpeNeNeHHBIM | pa3ianyaTrh HaBBIKOB CIIOCOOHOCTH BOIIPOCHI IO
ompoc mo | mpobiemam KOHKPETHBIC paboThI ¢ OTIEPaTUBHO U TeMaM
TeMaM MOHATHSA JUTEPATYPHBIM | KaueCTBEHHO TIPAIIAraloTCs
1 UCTOYHUKaAMHN OTBCYATh Ha
TIOCTaBJICHHBIE
BOITPOCHI
Pedepatsr KoHnTtpons 3nanmit OrnieHKa yMEeHHs Ornenka Onenka Tembl
TI0 OTIPEACIEHHBIM | pa3in4aTh HaBBIKOB CIoCOOHOCTH K | pedepaToB
npobiemam KOHKpETHBIE paboTsI ¢ CaMOCTOATENIBH | TPUJIATraloTcs
MOHATHSA JIUTEPaTYpHBIM | OH paboTe u
Y UCTOYHUKAMH{ | aHaIN3y
JUTEPATYPHBIX
HCTOYHHUKOB
IIpaktnueckue | KoHTpousb 3HaHUA Onenka ymeHus Onenka Onenka Temsr paboT
paboTsI TEOPETUUECKUX paboratb ¢ HaBBIKOB CIIOCOOHOCTH NpUIIAraloTCs
OCHOB MaTe€MaTHKH, | MaTeMaTHYECKUM | pabOThI ¢ OTIEPaTHBHO U
BO3MOXKHOCTEH H anrapaToM MOHATHSMH, Ka4eCTBEHHO
MPUHINIIOB 3HaHMH, thopmynamu, pemars
UCTIOJIb30BAHUS UCIIOJIb30BATh €r0 | YMEHHUSIMHU TTOCTaBJICHHBIC
MAaTEMATUYCCKUX pyu pECUICHUN IMPUMEHATH UX Ha
3HAHWUHU TIPH MIPaKTHYECKUX IIPU pEIICHUHN MIPAaKTHYECKUX
BBINOJIHEHUH 3ajad. KOHKPETHBIX paborax 3amauu
[IPaKTU4ECKOU 3a7a4 "
paboTsI apryMeHTHpOBa
Th PE3YJIbTATHI
TectupoBanne | Konrpons 3HaHuMit OrneHka yMeHus Orenka Ornenka Bompocst
TI0 OIIPEAEIEHHBIM | pa3inyaTh HaBBIKOB CIIOCOOHOCTH TIPUIIAraloTCs
npobiemam KOHKpETHBIE JIOTHYECKOTO OTIEPaTHBHO U
MOHATHSA aHaIM3a u Ka4eCTBEHHO
CHUHTE3a Ipn OTBCYATh Ha
COTIOCTABJICHUH | TIOCTABICHHBIC
KOHKPETHBIX BOIIPOCHI
MIOHATHUI

IIpumepHbIe TeCTOBbIE 3aJaHUS

1. ®ynkuus y=3x2+5x-7 Ha3bIBACTCSA:
1. -nuneiHas;
2. -IIOCTOSIHHAS,
3. -KBaJpaTU4HAs;
4. -mpsiMasi MpONOPLHOHATBHOCTb.

2. Ecnn uist mo6oro x y oonactu onpenenenus pyakmun f f(-X)=f(x), To dynkmms

Ha3bIBACTCA:
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-HeYeTHas,
-yeTHas;
-IIePUOTNIECKAS,

4. -MOHOTOHHAS.
3. @yukys y=a" Ha3bIBACTCA:

1. -cTeneHHON;

2. -TIOKa3aTebHOM;

3. -nmorapuMUYECKOM;

4. -KBaJpaTUYHOM.
4. Pazgen reomerpun. B KOTOpOM M3y4arOTCs CBOWCTBA (PUTYp B TPOCTPAHCTBE
HAa3bIBAETCS:

1. -nnanumerpus;

2. -CTepeOMETpHS;

3. -aHaATUTHYECKAas T€OMETPHS;

4. -eBKJIHMJIOBA T€OMETPHS.

wWnN e

7.3.1.Bonpocsl AJ1s IOATOTOBKHU K IK3aMeHY.
1.MHOX€eCTBO NEHCTBUTEIBHBIX YhCe. JIeHCTBUS Ha/ NCHCTBUTEILHBIMU YUCIAMU.
2 Ilpubnuxennbie BerauciaeHus. OkpyrieHne npruOIMKEeHHBIX 3HAUCHUH BEJTMYHH.
3.HeticTBust HaJ NpUOTUKEHHBIMU 3HAUCHUSIMU BEJIMYHH.
4 Iloustue crernienn. CBOMCTBA CTCIICHEH.
5.Ilonsarue xkopHs. CBOMCTBa KOPHEM.
6.Jlorapugmsl. CBoiicTBa JT0rapugpmMoB.
7.Onpenenenue norapupma. Teopemsl norapupmupoBanus. HarypaibHbie
J0TapuMBI.
8.YnopsinouenHsie MHOXKeCTBa. [lepecTaHOBKY U pa3MEIICHHS.
9.0cHOBHOE JIOTaPU(PMUIECKOE TOXKICSCTBO U APyrue JorapuGMuuecKue TOXIeCTBa.
10.MHuokectB0. OCHOBHEIE ITOHSITHSL.
11.MppanmonanbsHele yncia.
12.Pa3BuTHE NOHATHS O YHUCIIE.
13.KoneuHble 1 0€CKOHEYHBIC JECATHYHBIE IPOOH.
14 .Oxpyriienne npuOIMKCHHBIX 3HAYCHUI BEJIMYUH.
15.0cHOBHBIE NOHATHS TPUTOHOMETPUH
16.0OcHOBHBIE TPUTOHOMETPUUECKUE TOKAECTBA
17.®opMysbl mpuBEACHUSA
18.DopMyIbl ClOKEHUS
19.TpuronoMerpuyeckrie ypaBHEHHsI U1 HEPABEHCTBA
20.Dyukuu. O6nacth onpeneaeHus 1 MHOKECTBO 3HAUCHHUN (yHKIIUU
21.CBoiicTBa pyHKIIMH
22.I'paduku d51eMEHTapHBIX (PYHKIIUMA

7.3.2 Bonipocsl /151 IPOBEACHUS IK3aMeHAa

1. Ilenble ¥ pallMOHAIIBHBIE YUCIIA.
2. [lepnieHaUKyIspHBIE IPAMBIE B IPOCTPAHCTBE.
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0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

ApudpmeTndyecknil KOpeHb HATYPaJIbHOM CTENEHH.
[TapaynenbHbIe TpSMbIE, TEPIEHAUKYIISIPHBIE K IIIOCKOCTH.
CreneHb ¢ pallMOHANBHBIM U IEMCTBUTEIBHBIM MOKA3aTEIEM.
IIpu3Hak nepneHauKyIspHOCTH IPSIMON U MIIIOCKOCTH.
CrenenHas QyHKLHMS, €€ CBOMCTBA U rpaduK.

Teopema o npsiMOH, NEPIEHANKYISIPHOU K IUIOCKOCTH.
B3aumHo oOpaTHble PyHKIUU.

PaccrostHue oT TOYKH 710 MIIOCKOCTH.

PaBHOCHIIBHBIE YpaBHEHUS U HEPABEHCTBA.

Teopema o0 Tpex nepHeHIuKyIsIpax.

HppaunoHallbHbIE ypaBHEHUS.

Yroa Mexay NpssMOU U IIIOCKOCTBIO.

[Toka3zaTtenpHas GyHKINS, €€ CBOMCTBA U IpaduK.
JIByrpaHHbIN yroJ.

Iloxa3arenbHblEe ypaBHEHUS.

[Ipu3HaK nepneHauKyIIPHOCTH ABYX IJIOCKOCTEN.
[TokazaTenbHbIE HEPABEHCTBA.

[IpsstMOyTOIBHBIN NTapalICIICIUIIE]].

CucreMa nokasaTeabHbIX YPaBHEHUN U HEPABEHCTB.
Jlorapudmsbl.

CgaoiicTBa jorapupmMoB.

Omnpenenenue cuHyca, KOCHHyca U TaHT€HCa yIJia.

3HaKu CUHYca, KOCUHYCa U TaHT€HCA.

Jlorapugmuueckast pyHKIUS, €€ CBOMCTBA U Tpa(UK.
3aBUCUMOCTb MEKy CHHYCOM, KOCUHYCOM M TAHT'€HCOM OJJHOTO M TOT'O K€ yTJIa.
Jlorapudmudeckue ypaBHEHUSI.

TpuronomeTpruyeckue TOXIECTBA.

Jlorapudmudeckue HEpaBeHCTBA.

IIpenmer ctepeoMeTprn. AKCMOMBI CTEPEOMETPHUHN.
[TapasenbHble TpsIMbIE B TPOCTPAHCTBE.

[TapaynenbHOCTh TPEX NPSMBIX.

@opMyIbI IPUBEICHMUS.

[TapamienbHOCTE NPSMOU U IIJIOCKOCTH.
CkpemuBaromuecs npsiMble.

YpaBHEHHE COS X = 0.

YpaBHeHHE sin X = q..

OOpaTHble TPUTOHOMETPUYECKUE (DYHKLIUH.

VYTIIBl € COHANPaBJIEHHBIMU CTOPOHAMU.

YpaBHeHue tg X = a.

Yroia Mexay NpsMbIMH.

OO6nacTh onpeaeneHus ¥ MHOKECTBO 3HAUCHUH TPUTOHOMETPUUECKUX (PYHKITUM.
[TapaienpHbIE IIOCKOCTH.

YeTHOCTh, HEUETHOCTD, IEPUOAUYHOCTH TPUTOHOMETPUUECKUX (DYHKLUH.
CaoiicTBa (pyHKIINHU Y = COS X U €€ TpaduK.

Terpasap.

CaoiicTBa (DyHKLIMHU Y = sin X U €€ rpaduk.
[Tapannenenunen.

CaoiicTBa (hyHKIMHU y = tg X U ee TpaduK.
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10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

7.3.3 Ilpumepsl 32124 HA IK3aMeH

MarepuaJjibl TeKyIIero KOHTPOJIsi 3HAHMI CTY/IEeHTOB
IIpakmuueckue 3a0anusl.

. HaiiguTe 3HaueHHne BbIpAKEHUS a® (a'4)2 +a’:alt npu a=-2
. Haitru 3Hauenne ¢pynxuum:y = 4x° + 6x>° + 3, npu x = 0,25

. Beruucnure 3nauenue nqpodu Sa-2b  ecnu 8a-3b=0

3a-b

. U3 hopmyusl miomamm cexktopa S=ITR%a Beipasure paxmyc R

360

. Beraucauts V640

3410

. Haitnute 3HaueHne BoIpaKeHUs 24\6+(N27-V32)?

. HpeﬂCTaBBTe BBIPAKCHUC Cls B BUJIC CTCIICHU C OCHOBAHUEM d.

a?aVa

. Haitt: (2x7% + 3x°° - 2) ipu x=9

. Haiinute 3HaueHne BoIpaKeHUsA a*+ha+d npu a=-2.

2+a
. Bextop a cocraBnseTr ¢ monoxuTEeNbHBIM HampaBienueM ocu OY 120°.
Haiitu koopaunaty Y BeKTOpa a, €Ciid U3BECTHO, UTO | a | =213

Haiizure 3HaYeHNe BBIpaXeHHs a°-8a+16 mpu a=2.

a-4
Haiinure mmomanbs YeThIpexXyrojibHUKa C BepiinHaMu B Toukax A(-4;-1), B(-
1;-1), C(6;3) u D(-5;3)

[Ipy KakuX 3HAYEHUSIX X KBAJAPATHBIN TPEXWICH X~ 5x+6 paBeH HyJ0?

CKoNbKO cylIecTBYeT crocoO0OB paccaauTh § rocTel Mo BOCBMH MECTaM 3a
CTOJIOM

Berurcauth ckansipHoe rnpousseaenue ach, eciau a=8, b=5u L (a,b)==n
[Mpomorenupoats: logex= 2logca+logcb-1
IposnorapudMupoBaTh mo ocHoBanmio a X=a’h:C
Hatinure paccrosuue mexay Toukamu C(-15) u D(4,5)
7

Boeruucauts :L0gg 16 + Log,; 9

3anuiuTe B BUIe 0ECKOHEUHON MEPUOIUIECKON n1podu uncna:
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3nl
7 6

21. HalinuTe 3Ha4Y€HNE BBIPAKECHHUS V7 - A5

V75 N7+5

22. Cpasuure : 0, 389999... u 0, 389. ITu 22\7

23. BbIUucIuTh : 2,5"092,5 10+1

24. BerumciuTs : 52 |_095 10

25. lano: AABC, L A= 90°, AB = 90cm. UYepes cropony AC mnpoBeneHa
MJIOCKOCTh 0, oOpa3zytomas ¢ miockocteio AABC yron 30° . Bbrunciauts
paccTosiHUE OT BEpLIMHBI B 110 miiockocTH a.

26. CpaBHUTD: 7% 1 4%

27. B npsmoyronsHoM TpeyronbHuke ABC yrom B- npsmoi, AB=3,CB=4.
Haiinure ckansproe npousseaenue CA°CB.

28. Berunciuts: 64%7 - 442 (8% 3,

7.4 OueHOYHBIE CPEACTBA VIS POBeIeHUsI IPOMEKYTOYHOM ATTeCTAIIMU
TECTBI.

B mapke mocaxeno 100 nepeBbeB: Gepes u | 1 | 60
kieHOB. bepesnl coctaBustor 30% ot Beex | 2 | 70
nepeBbeB. CKOJIBKO KJICHOB B mapke? 3180
4 | apyroii oTBET
CKOMBbKO KBampaTHBIX MeTpoB B 10% or 1|1 | 1000 m*
ra? 2 1100 m°
3[10m
4 | npyroii oTBET
YTIpocTUTh BBIpaXKEHHUE: 1]2(x-2)
20+4 2 | 2/(x-2)
0> -4 3| 2+(x-2)
4 | apyroii oTBET
Haiinure cpeqnee apudpMeTHuecKoe YUCel: 18,44
7,82; 8,24, 9,26. 28,42
3|8
4 | npyroii oTBET
Berauciure: 1| 28h28
11 2 | 8h28
2-22.24.28 312
4 | npyroii oTBET
Haiinure X u3 nponopuuu: 11]91/210
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L 7 2 1 90/210
1’3'7_0’50'8 3192/210
4 | npyroii oTBET
7 | Pemute HepaBeHCTBO: 1,.2
x+3(1,5x-2)>x-3 3
2| x>3
3| x>2
4 | npyroii oTBET
8 | PemuTe HEpaBEeHCTBO: 1| (—o=;0]U(3;+x)
0 <0 2 | (—=;0]
3-0 3 [3; +oo)
4 | npyroii oTBET
9 | PemuTe HEpaBeHCTRO: 1[-1;1]
6*-1<0 21(-1;1)
3| (-1;1]
4 | npyroii oTBET
10 | Pemmre ypaBHEeHHE: 1 | x=0, x=4
46-06"=0 2 | x=0
3 | x=4
4 | npyroif OTBET
11 | Pemure ypaBHEHHUE: 1 |x=15 x=9
0 2 | x=-15
374 3 [x=9
4 | npyroii oTBET
12 | Pemmre ypaBHEHHE: 1 |x=6
J6+3=3 2 | x=-6
3 | x=3
4 | npyroii oTBET
13 | HaiiTi obnacts onpeaeneHus: GyHKIUU: 1 | x<6
. 1 2 | x>6
6-0 3 [ x>0
4 | npyroii oTBET
14 | YxaxuTe mpu Kakux 3Ha4eHUAX X GyHKIHA | 1 | (—o0;—/2) | (+/2;+00)
6=-0°+2 nNpPUHMMAET  OTPHMIATEJILHBIE | 2 (—~2:42)
3HAYCHUS 3| (24
4 | npyroiil oTBeT
15 | Haiiaure nsaThlii  wieH reomeTrpuueckoi |1 | 1
Iporpeccuu, eciiv & =1 u q= 1 2 116
2 15
3|1
18
4 | npyroii oTBeT
16 | Haiigute xoopauHaThl cepeauHbl otpeska | 1 | (2; 3)
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MN, eciiu M (1; 2); N (3; 4) 2 |(0;0)
31(1;1)
4 | npyroii oTBET
17 | Haiinure paauyc OKpYKHOCTH, onucaHHo# | 1 | /365
OKOJIO TPSIMOYTOJIBHOTO TPEYTrOJbHUKA C ™M
katetamu 13 cm u 14 cm 2 15 eM
3 |16cm
4 | npyroif oTBET
18 | Haiinute cropoHy KBajpara, paBHOBEIHKOro | 1 | (12 cm
MIPSAIMOYTOJIBHUKY CO CTOpoHaMu 3 cM n 4 cm | 2 J13 oM
3|14 cm
4 | npyroii oTBET
19 | Haiigure IO b npaBuiibHOTO | 1 % oM
TPEYroJbHUKA CO CTOPOHOH 3 cM 4
2 |9cm’
3|3 cM?
4 | npyroii oTBeT
20 | Hatigure  pagmyc  okpyxkHOCTH, eciu |1 | 57/6 cm
LEeHTpAIbHOMY yriy B 150° COOTBETCTBYET | 2 | 6 cM
ayra JJIMHOU 277 ¢M 3|1lcm
4 | npyroif OTBET
Bapuant Ne 0 -1
No C BapuaHTsl OTBETOB
g |COAEPKanUE 3anaHus A B B r 1
1 Haittu 75% ot uncna: (0,75;%j -9 |-6 6 5,25 7 0,6
Ynpoctuts (ﬁ + & 2) -
2 c a a-c 0,5 1 0 %) 4
Y BBIYUCIUTB IIPH A =2, C = 0,5_1
LA 0
3 Beruuciurs: 0,125° +(§j —47'.4 6 475 |2 1 0,25
Haiitu o6macth onpenenenus GpyHkuuu: (X > 2 X #2
4
y=1g(9x — 14 —xd) x<7 [XFT P22 g
5 Pemuth nokazarenbHOE HEPABEHCTBO: K< 2 x>0 lx<2 < <0 >0

0,5>0,25
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Pemuts norapuMUYECKOE YPABHEHHE: | X =+ +/8 _ _ _
6 log,(3x? + 10) = 2 %, x=5 [x=5 [x=5
Pemnts Tpuronomerpuyeckoe ) I (ORI .00 L
7 |ypaBHEHHUE: 6 X=% x=o4 ik 3
sinx =0,5
Haiitu npousBoanyo GyHKIUN
2
8 _ X 2 ~2 |6 2 0 1
x—1
Y BBIYUCIIUTH €€ 3HaYEHHE TIPH X = 2
9  |Pemmth ypaBHeHnme 21++2x-7=x |x=16 |x=18 x =4 x=18 x=28
P x=22 |x=28
B ocHOBaHMM NIPSAMON PU3MBI JIEKUT
10 |¥Banpar. [naroHanb OCHOBaHH V2em, (242 4o 12 e NP 46
JMaroHayib OOKOBOM T'paHH 2 CM. M’ oM’
Haiiti 00beM IPU3MBL.
OtmBetnl: 1-A;2-B;3-14-A;5-B;6-B;7-B;8—-A;9- ;10T
Bapuant Ne 0 — 2
Ne C BapuaHThs OTBETOB
wp |COoAepKanue 3ananus A 5 B r i
Haiitu uncno, 80% kotoporo 1
1 COCTaBIISIET %.(2,5_2)2 5 0,2 0,16 10,25 1
(a+1)’
YHPOCTI/ITB m )
2 1 4 3 1 8 -2
Y BBIYUCIIUTH IIPU a = (EJ
0
3 Borumcutb: 168/9:44/3-3 N 43 |12 1 0
Haiitu o6nacte onpeneneHus
4 |ysrumm: . X£25[x>2 |x#2 |x#1 |x#0
Y= 5x—10
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Pewmnth nokazarenbHOE HEPABEHCTBO:
S) x+1 X X<2 [Xx>2 |x>1 [x>0 X>—1
5 -25>15
Pemuth norapupmuyeckoe _
6 |ypaBHEHHUE: . X=64 |x=40 |[x=4 x=1
256
4-logyx = 16
Pemnts Tpuronomerpuyeckoe LS WS DN S B
[/ |ypaBHEHHE: x= 4 4 x=—+m-k
tgx=1
Haiitn mpon3BogHyr0 QyHKIIUK Y =
8 |sinx N !
U BBIYMCITUTE €€ 3HAYCHUE PH  X| == | -3 1 0
= /6
9 Pemuts ypaBHEHHE 0 3 4 |x =3 * :30
X = xX= X = _ X =
(x2—4x}\/x—3=0 x =4 x =4
VYroJ npu BEpIIMHE OCEBOTO CEUCHUS N
10 |KoHyca paBeH 90° , IMamMeTp 2 ot 43 T 73 T A ot n o’
OCHOBAHUS PAaBEH 2 CM. cm® oM’ 3
Haiitu 0o6Bbem KoHycA.
OtmBerel: 1-T';2-A;3-b;4-B;5-B;6-A;7-B;8—-A;9-T; 10— 1
Bapuaat Ne 0 — 3
Ne BapuaHTh OTBETA
i ConepxxaHnue 3amaHus A B C D
. 5 2
1  |BerauciuTs: > : 2§ +0,11(-0,25 2,5 0,25 |25 6,25
J10-/6
2 Y1poCTUTh: —,/0,09 0,01 1 0,5 0,1
b J12 45
o o
3 Haiitu uncio, ecinu 92 % 0T 3TOro yncia 200 50 20 169,28
coctanJsieT 184
-4 -9
YupocTurs: €
4 : o2 2 -2 0,25 |-0,25
¥ BBIUUCTUTH ipu € = — 0,5
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5 | Cocoamms x006e. 2x% +2x—12 2(x3+2x+5 2(x3_2»2x—10
P APOBE: 3x+9 6 12
2 2
6 |YopocTuts: 2b—4b . 26" 1 ) -1 _b+l 1
b+1 1+ b b |1-2b
Boruucnuth KOOpAMHATHI TOUKH ITEPECEUCHUS (2;— 45
7 |byHKnunii: 5) ' (1; 6) 0) " 1(2; 5)
y=5%+5 u y=-2x-9
: - >7— < -
8 Pemuth HepaBeHcTBO: 3 —5(2x +4) > 7 K>_3 |lx<3 XS X <_3
2x 0,3
B paBHOOEIpeHHOI Tpanenuu oCcTpbIi yroi
g [|paBeH 45°, GokoBast cropona 4+/2 cm, a 40 eni 124 eni? 148 eni? |64 a2
BEPXHEE OCHOBAHUE 6 CM.
Haittu mmomaae tpaneuuu.
Onpfnem/nbz, MPOXOJIUT Ji TPauK QYyHKIIUH poxOL HE
10 =—-0,5x"+2x-0,5 4epe3 Touxy (4; - poOXo |—
UT
3,5) AT
Oteets: 1) B; 2)D; 3)A; 4)B; 5C; 6)A; 7)A; 8D; 9)A; 10)C;
Bapuantr Ne 0 — 4
Ne C BapuaHThl OTBETA
/i onepxaHWe 3aJaHUS A B C D
1 Be1uncimTh: (91:3l—ﬁj:z 12 5 0,5 0,2
4 8 25)5
2 Haiitit 0,5 % ot uncia 10. 2 0,2 0,05 0,01
3 I(;IEI/ITI/I x w3 nporoprmu: 9,6 :1,2=(75-x) : 35 3 5.5 5
IIpescTaBuT B BU/IE CTEIICHH C OCHOBAHHEM . | ;
4 3 5 5 |a a*
a 2, az . \/; a a
4x 4 42x=)) x 4y
5 YIpocTuTs: 5~ x2—yf 3
X" =y xX+y xX+y xX—=y X" -y
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5 Haiitn cymMMy KOpHEN ypaBHEHUS: 6 5 9 9
Bx+3)(3-2x)=0 8 8
. |x—6y=-2
7 Pemute cucteMy ypaBHEHUN: { (8;-1) |(-8;-1)[(-4;1) ((4;0)
2x-3y=5
8  |Pemmts HepaBenctBo: 3(1—x)—-(2-x)<2 |x<0,5 )(;;_ )((); ~ x>05
Haiiti mromans paBHOCTOPOHHETO
9 TPEYroJIbHUKA, BEICOTAa KOTOPOI'O paBHA 243 43/5 ¢ 116 cn? |8 e 216\/§ CM
CM. M
aS?
=—=1 2§ 2
10  |Bsipaszutk h u3 popmyisr: S = 1/2—}1 h= as |k 2 lh=— |h= 257
a 2 a a
OTtBeTHI:
1B; 2)C; 3)A; 4)A; 5D; 6)C, 7)D; 8)C; 9A; 10)B.
Bapuaatr Ne 0 — 5
No C BapuaHnTh OTBETA
i onepXKaHUE 3aJaHUS A B C D
8x> —0,5x 3 (V6 |6 !
1 B : - = —— > ~ e
BIYUCIIUTE: f(x) 13— pu- X 5 5 2 NG NE)
2 Haiitu 27 % ot uncna — - 1 4 1
3 12 3 7
. . ) 2 _
3 Haiitu cymmy KopHei#t ypaBHenus: (x + 1)° = 10 |-3 10 3
11 —x
[IpeacraBuTh B BUJE CTENIEHU C OCHOBAHUEM N: 5
3 5 4 I’l_
4 2t pt — 4 4n® 4n?
LA n
0,5n7"'-n”’
(a® —6a+9)(4a+12) ,  [2(@%+ 2
5 YIpoCTUTh: +18 2a 2(a+3) [2(a-3)
2a-6 18)
Haiitu o6nacth onpeneneHus: GyHKIUU: .
6 | _ x-3 5T k=3 r>3 > -2
NXA+2
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. [4x-6y=26 |(2-—
7 Pemmth cucreMy ypaBHCHHUI: " 12;3) |(-3;2) |(2;-3)
5x+3y=1 3)
x 2x _1 1
8 PemuTh HEpaBeHCTBO: X_E_?SE X<6 xég X>-2 |x< -2
[IpsAMOYTOJIBHHUK CO CTOPOHAMH 6 CM H 8 cM
o 251 2
9 BIIMCAH B OKPYXHOCTb. HaliTu nnmuny g oncm  [10mem |5mem
OKPY>XHOCTH.
> 4r°R B[R
10 |Boipasuts T u3 GOpMYyIsL: g = 4z ZR r= T= 2R T =27 \/% V4
T a

Oteetni: 1) A; 2)B; 3)B; 4)C; 5 A; 6)D; 7)D; 8)C; 9)C; 10)C;

Bapuant Ne Q-6

No c BapuaunTsl oTBEeTOB
W oNepXaHUEC 3aJaHUS A G 5 r i
Haiiti 150 % ot yucna: |
1 0’4:(42_8’6j - [F15 |-015 |1 -1
5
YrpocTtuts (l— ! j'g
2 P b a+b) b o |l |2 5 1

v Beruncuth ipu a=0,2 b=0

4\ 1
3 | BbIYHCIHTD: [(g) —\/%j +4.39°10,2 |45 15 5 1

Haiitu o6nacth onpeneneHust GyHKIUU:
nk
4 _ 1 x>0 x#3 |x#0 | x#== X # 3k
3sin3x

PCHII/ITB IIOKAa3aTCJIbHOC HepaBCHCTBOZ X< —
5 33x—3>27 3 X>2 [x<?2 Xx>1 [x>3

Pemuth norapudpmMuyeckoe ypaBHeHuUe:

° log,(x +12) =2 4 -3 |10 -10 |1
Pemute Tpuronomerpuueckoe
T
! YpPaBHEHHUE: tg(x - g] =-1 ik 3nk B +nk |-3nk |0
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Haiitu mpon3BoHy0 (QyHKITUN:
8 y=(3x-1)(2-3x) -2 |1 3 6

Y BBIYHUCITUTH e¢ 3HaueHue mpu x = 0

9  |Pewmtsh ypaBHeHHE Vx+3=9-x x=6 |x=13

[Imomane oceBOro ceyeHus: NpsiMoro
10 |mwmaAapa paBHa 12 CMZ, BBICOTA 3CM.
Haiitu 06bem munuHapa.

12£c 36n s |2n+/3

3
CM CM CM

OmBetnl: 1-B;2-T';3-T;4-T;5-B;6-A;7-B;8-1;9—-A; 10— A,
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8.10IOJIHUTEJIbHOE OBECHHEYEHUE JUCIUIIJINHBI

[Ipunoxenne 1. KpaTkuil KOHCIEKT JICKIMOHHBIX 3aHATUN
JEKITHA Ne 32
Tema: KITACCUDPUKAIIUA CIIYUYAWHBIX COBBITUN. KIIACCUYECKOE
OITPEJEJIEHUE BEPOSITHOCTU. CBOVICTBA BEPOSITHOCTU COBBITHS,
HETIOCPEJICTBEHHBIM ITOJICUET BEPOSITHOCTU. IIPUMEPHI.

PesynpTar, wcxom wucHbITaHUS Ha3bBaeTCsi COObITHEM. COOBITUSAMH SBISIOTCS:
BbINajicHUe repba win 1Udpbl, MONaJaHue B IENIb WIM MpoMax, MOSBIEHUE TOTO WU
WHOTO YHCJia OYKOB Ha OpOIIEHHON urpalbHONW KOCTH. i1 00o3HaueHust COOBITUM
UCTIOJNIB3YI0TCA Oomblue OyKBbI TaTUHCKOTO andasuta: A, B, C u T.1.

Ecaun npu kak1oM UCHBITAaHUU, TIPU KOTOPOM MPOUCXOIUT COOBITHE A, MPOUCXOTUT
u cobwiTie B, TO TOBOpST, 4TO A BieueT 3a coboit cobbiTne B (Bxomut B B, siBhsieTcs
JaCTHBIM ClTy4aeM, BapuanToM B) mim B BxitogyaeT coObitre A, n o6o3nauaror A & B.

JIBa coOBITHS Ha3bIBAIOTCS COBMECTUMBIMH, €CIM TIOSBJIICHHE OJHOTO U3 HHUX HE
UCKJTIOYAET MOSBJICHUE JPYTOTrO B OJTHOM M TOM K€ UCTIbITAHUU.

2 coObITHS HA3bIBAIOTCS HECOBMECTUMBIMHU, €CJIM TOSBIEHHWE OJHOTO W3 HUX
UCKJTIOYAET MOSABJICHUE JPYTrOTO B OJTHOM M TOM )K€ UCTIBITAHUU.

HecoBmectumocts Oosiee deM NBYX COOBITHI B JaHHOM HCIBITAHUU O3HAYAET WX
MOMAPHYIO HECOBMECTHUMOCTb.

JIBa coObiTust A 1 B Ha3bIBalOTCS MPOTHUBOMOIOKHBIMH, €CJIM B JAHHOM HCHIBITAHUU
OHM HECOBMECTMMBI M OJHO U3 HUX oOs3arenbHo mnpoucxonut. CobObiTue,
TIPOTUBOIOIOKHOE COOBITHIO A, 0603HAYa0T A .

CoObITHE HA3BIBACTCS JTOCTOBEPHBIM (0003HauaeMm (2), eciv B JaHHOM HUCIIBITAHUH
OHO SIBJISIETCSI €AMHCTBEHHO BO3MOXKHBIM €T0 MCXOJOM, U HEBO3MOXXHBIM, €CITU B JJAHHOM
UCIBITAHUHM OHO 3aBEAOMO HE MOXET Mpou30iTH. CoObITHE HA3bIBACTCS HEBO3MOXKHBIM
(o0o3Hauaem ), ecnu B pe3ysbTaTe UCIIBITAHUS OHO BOOOIIE HE MOXKET MPOU30UTH.

CoObiTHE A Ha3bIBAETCS CIIYYallHBIM, €CJIM OHO OOBEKTHBHO MOKET HACTYIUTh WU
HE HACTYMUTh B JAHHOM UCIIBITAHUHU.

Anrebpa coObITHI.

CymMmoii coObituii A m B HaseBaercs coositme C = A + B, cocrosiee B
HACTYIJIEHUU 0 KpailHel Mepe OAHOro U3 coObITuil A miu B.

AHaJOTUYHO CYMMOW KOHEYHOTO Yucia COOBITUN A1, Ay, ..., A Ha3bIBAETCS COOBITHE
A= A+A; + ... + Ay, cocrosiiee B HACTYIUICHUH XOTs Obl 01HOrO M3 coObiTHi Al, (1 = 1,
- K).

N3 ompenenenus cuneayer, uto A + B = B + A. ChpaBemmBo Takxke H
couerarenibHOe cBOMCTBO. OnHako A + A = A (a He 2A).

[IpousBenenunem cobwiTuii A 1 B HazwiBaeTcs coObitne C = AB, cocrosiee B ToM,
YTO B pe3yJbTaTe UCTIBITAHUS POU3OIILIN U COObITHE A, 1 coObITHE B.

AHAJIOTMYHO MTPOU3BEACHHEM KOHECYHOr0 uncia cooertuii Al, A2, ..., AK Ha3bIBaeTCs
coobite A = A1A2...AK, cocrosiiee B TOM, 94TO B pe3yiIbTaTe MCIBITAHUS MPOU3OILIH
BCE yKa3aHHBIE COOBITHS.

N3 omnpenenenus HenocpencTBeHHO cienyer, yto AB = BA. CrpaBeiuBbl Takxke
coueTaTeNIbHbIN U TUCTPUOYTUBHBIN 3akoHBL. OHaKo AA = A (a He AZ).

['oBOpST, YTO COBOKYNHOCTH COOBITHII 00pa3yeT MOJHYIO TPYIIY COOBITUH 7St
JAHHOTO WCHBITAHUS, €CITU €ro Pe3ylIbTaTOM 00s3aTeIbHO CTAHOBUTCSA XOTSI ObI OJTHO U3
HUX.
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PaccmoTpuM moJiHYIO TPYIITY MOMAapHO HECOBMECTUMBIX COOBITHM Aj, A, ..., An,
CBSI3aHHYIO C HEKOTOpPBhIM HcHbITaHUEeM. [Ipennonokum, 4YTO B 3TOM HCIBITAHUU
OCYILECTBIICHHE KaXk10oro u3 coobituii Al, (1 =1, 2, ..., K) paBHOBO3MOXHO, T. €. YCJIOBHUS
UCTIBITAaHUSI HE CO3JAI0T NPEUMYIIECTB B IOSABIECHUM KakKOro-iubo COOBITHS Iepen
JIPYTUMHU BO3MOXXHBIMHU.

CoObiTust A1, Ay, ..., An, 00pa3yromiye NOJIHYIO IPYIILY MOMapHO HECOBMECTUMBIX U
PaBHOBO3MOKHBIX COOBITUH, HA3bIBAIOT AJIEMEHTAPHBIMU COOBITUSIMU ().

CoOpiTre A Ha3bIBaeTCs OJIAronmpusATCTBYIONINM cOObITHIO B, ecim HacTymieHne
coOBITHS A BIIeUeT 32 COOOM HACTyIUICHHE COOBITHS B.

Knaccuueckoe ompeneneHue BeposTHOCTH. BepositHocThio P(A) coObitust A
Ha3bIBACTCSI OTHOIICHHE M/N Yuclia 3JEMEHTapHBIX COOBITHH, OJArONPHITCTBYIOIIMX
COOBITHIO A, K UHCITYy BCEX DJIEMEHTAPHBIX COOBITHIA, T.€.

P(A) =m/n.
CBOMCTBA BEPOSITHOCTU COBBITUS:

1. BeposiTHOCTH 1OCTOBEPHOTO COOBITUS paBHA 1. JIeHCTBUTENBHO, JOCTOBEPHOMY
COOBITHIO TOJKHBI O1aronpusTCTBOBAThH BCE N AJIEMEHTAPHBIX COOBITHM, T.€. M = N H,
cienoBareibpHo, P(Q) =m/n =n/n =1.

2. BeposiTHOCTH HEBO3MOXKHOI0 coObITUS paBHa (. B camoM siene, HeBO3MOKHOMY
COOBITHIO HE MOXKET OJIArONPUATCTBOBATH HU OJTHO M3 DJIEMEHTAPHBIX COOBITH, T.€. M = 0,
otkyna: P(@)=m/n=0/n=0.

3. BeposiTHOCTh clydallHOTO COOBITHSI €CTh MOJIOKUTEIBHOE UYUCIIO0, 3aKIOYEHHOE
MEXIy HyleM U enuHuneil. [leficTBUTeNnbHO, ciaydaifHOMY COOBITHIO OJaronpusiTCTBYeT
JMILb YacTh U3 OOILEro 4yucia 3JieMeHTapHbIX coObITUi. [loaTomMy B aTOM ciyyae O0<m<n
u, 3Haunt, 0<m/n<l. CnenoBarenbHo, 0<P(A)<l. T.o., BEepOsATHOCThH JIFOOOTO COOBITHS
yJIOBIIETBOpsieT IBOMHOMY HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. 13 onpeneneHust BEpOSTHOCTU CIENYET, YTO FIIEMEHTAPHBIE COOBITHS
SBIIIIOTCS. PABHOBEPOSTHBIMHY, T. €. 00J1a/1at0T OJJTHON U TOH 7K€ BEPOSTHOCTBIO.

CoOBbITHS, BEPOSATHOCTH KOTOPBIX OYEHB MaJIbl (OJM3KH K HYJIIO) WM OYEHb BEIUKU
(OnM3KKM K €IMHUIIE), Ha3bIBAIOTCS COOTBETCTBEHHO MPAKTUYECKH HEBO3MOXKHBIMH HUJIH
MPaKTUYECKU JOCTOBEPHBIMU COOBITHIIMHU.

CTATUCTUYECKOE OITPEAEJIEHUE BEPOATHOCTU COBBITUA U
YCJIOBUA ET'O IPUMEHUMOCTU. [TPUMEP.
CratucTu4ecKol BEpOSTHOCTHIO COOBITHS A HA3bIBACTCS OTHOCHTEIBbHAs 4acToTa

(4acTocTh) MOSBJICHUS 3TOTO COOBITHSI B N TPOU3BEACHHBIX UCTIBITAHUSX, T.C.
FRO—~ve—"
"
I'ne P(A) - cratucruueckass Bep-Tb coObITHS A; W(A) - OTHOCHTEIBHAS YacTOTa
(dacTocTh) COOBITUS A; M - YKUCIIO UCIBITAHUM, B KOTOPBIX TOSBUIIOCH COOBITHE A; n -
o0I11ee YMCII0 UCTTBITAHHM.

B orimmume ot «maremaTtnueckoil» BeposiTHocTM P(A), paccmarpuBaemoil B
KJIACCHYECKOM OIIpEJICIICHNH, cTaThucTuueckas Bep-tb P (A) gprsieTcss XxapakTeprHCcTHKON
OTIBITHOM, 3KcnepuMeHTanbHOU. Eciim P(A) ecTh mons ciydaeB, OIaronmpusiTCTBYIOIINX
COOBITHIO A, KOTOpasi ONpPEIEIIieTCs] HEMOCPEACTBEHHO, 0€3 KaKMX-IMOO HCIBITAaHUH, TO
P(A) ectb nomst Tex DakTHYECKH MPOU3BEIACHHBIX UCIBITAHUH, B KOTOPBIX COObITHE A
HOSIBUJIOCH.

CraTucTuyeckoe oInpesesieHue BEP-TU, KaK U MOHATHS U METOAbI TEOPUHU BEPO-TEU B
LEJIOM, IPUMEHUMBI HE K JIFOOBIM COOBITUAM C HEOMNpPEIEJICHHBIM UCXOAOM, KOTOphIE B
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KUTEHUCKOM ITPAKTHKE CUHUTAIOTCSA CIIy4alHBIMH, & TOJIBKO K TEM W3 HHUX, KOTOpBIE
00J1aJat0T ONpeIeIEHHBIMH CBOMCTBAMH.

1) PaccmarpuBaemblie coObITHS A.0. UCXOAaMU TOJIBKO T€X UCIBITAHUM, KOTOpbIE M.0.
BOCIIPOM3BEIEHBI HEOIPAHUUYEHHOE YUCIIO Pa3 IPU OJHOM M TOM K€ KOMIIJIEKCE YCIOBUH.

2) CoObITHS TOJDKHBI 001a/aTh TaK HAa3bIBAEMOW CTATHCTHYECKOW YCTONYMBOCTHIO,
WIH yCTOMYMBOCTBIO OTHOCHUTEJIBHBIX YAaCTOT. OJTO O3HAYAET, YTO B PA3JIMUYHBIX CEPUAX
UCHBITAHUA OTHOCHUTENIbHAs 4YacToTa (YacTOCTh) COOBITHUS W3MEHSETCS HE3HAYUTEIbHO
(TeM MeHbIIle, 4eM OOJIbIIE YHCIIO WCIBITAHWH), KOJEOISICh OKOJIO MOCTOSHHOTO YHCIIA.
Oxkazanoch, 4YTO 3TUM IOCTOSHHBIM YHCJIOM SBJSIETCSI BEPOSITHOCTh COObITHA. DakT
NPUOGITHKEHNS] OTHOCUTENBHON YacTOTBI, WIH YAaCTOCTH, COOBITHS K €ro BEp-TH IpH |
YHUCJIa HCIBITaHUM, CBOJAIIMXCA K CXEME CIy4aeB, NOATBEPKAAECTCI MHOIOUHCIECHHBIMU
MAacCOBBIMH  JKCHEPUMEHTAMM, IPOBOJUMBIMU  PAa3HBIMM JIMIAMH CO  BpEMEH
BO3HMKHOBEHHS TEOPUH BEp-TEH.

3) Yucno ucnslTaHUi, B pe3ysibTaTe KOTOPBIX MOSBISETCA COObITHE A, TOMHKHO OBITh
JOCTAaTOYHO BEJIMKO, MO0 TOJBKO B 3TOM CIIy4ae MOYKHO CUMTATh Bep-Thb coObITHS P(A)
OpUOJIMKEHHO PAaBHOM €€ OTHOCUTENIbHOM uacToTe. Pe3tomMupys, MOXXKHO CKa3aTh, 4TO
TEOpUsl Bep-Te M3y4yaeT JIMLIb TaKue COOBITHS, B OTHOILIEHWU KOTOPHIX UMEET CMBICI HE
TOJIBKO YTBEPXKICHHE 00 HX CIy4yallHOCTH, HO M BO3MOXHA OOBEKTHMBHAS OILIEHKA
OTHOCUTEJIbHOM 4YacTOThl UX MOsBiIEHUs. Tak, yTBEpXkKAEHHE, YTO NpPU BBIIOJHEHUHU
OIPENIEJICHHOT0 KOMIUIEKCAa YCIOBHM S BEPOATHOCTH COOBITHS = P, O3HAYAET HE TOJBKO
CIIy4allHOCTb COOBITHSI A, HO U OIPEIENICHHYIO, IOCTaTOYHO OJIM3KYI0 K P, JOJIO
MOSIBJIGHUN COOBITUST A mTpu OOJNBIIOM 4YHCIIE WCHBITAaHUM, a 3HAYUT, BBIPAXKAeT
OIPENICTICHHYI0 OOBEKTUBHYIO (XOTS M CBOECOOpa3HYIO) CBSI3b MEXAY KOMILJIEKCOM
yclIoBUM S 1 coObITHEM A (HE 3aBUCALIYI0 OT CYOBEKTHBHBIX CYXKICHHH O HAJTUYUH STOU
CBSI3M TOT'O WJIM MHOTO Jiuia). M gaxe npocTo CymecTBOBaHUE BEPOSTHOCTH P (KOrjaa camo
3HAUYEHUE P HEU3BECTHO) COXPAHSAET KaU€CTBEHHO CYTh 3TOI'0 YTBEPXKACHHUS, BBIICICHHYIO
KYPCHBOM.

Jlerko mnpoBepuTh, YTO CBOMCTBA BEP-TH, BBITEKAIOIIUE U3 KIACCHYECKOTO
OIIpEEIIEHNUs], COXPAHSIOTCS U IPU CTATUCTUYECKOM ONPEAEICHUH BEPOSITHOCTH.

3ameuanue: 1) Craructuyeckas Bep-b MOXKET ObITh HalJleHa TOJBKO IOCIe
MIPOBEJICHUS OIBITOB, a JJIs KJIACCUYECKOM BEPOATHOCTH ONBITBI HE HYXKHBL. 2)
Cratuctuueckasl Bep-Tb IOJIY4aeTCsl Pa3INUYHON JUIsl pa3HbBIX CEPHUIl OIBITOB, OJHAKO IIPU
JIOCTaTOYHO  OOJBIIOM  KOJMYECTBE  OMNBITOB  IPAKTUYECKHM  JOCTOBEPHO,  YTO
CTaTUCTHYECKAsl BEp-Th OYJET CKOJb YrOJHO MajiO OTIMYATCS OT KJIACCUYECKOW Bep-TU
(YCTOWYMBOCTH CTATUCTHUECKOM BEPOSITHOCTH).

IIpakTHueckas padora
IIpuMeHeHHe NMPOU3BOJIHON K MOCTPOEHHUIO rpaduka PyHKIUHA
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HEJIb PABOTbBI: Hayuutbcsi mpUMEHATh npaBwia JIud@epeHurnpoBaHus Mpu
UCCIIeZIOBaHUU (PYHKLUHN U TOCTPOEHUS I'pauKOB.

J514 BbITIONIHEHUS pabOThl HEOOXOAUMO YMETh MPOU3BOAUTH UCCIEA0BAHUS (PYHKIIHIA
C MIOMOIIbIO IPOU3BOIHOM U CTPOUTH I'paUKH.

1) f(x) =x° —12x +11;

2) f(x) =x*—16x°>-2;

3) f (x) = 4x°® — 21x ? + 18x + 20;
A fF(X)=x-22(x+2);

5) f (x) = In(x* — 2x + 4) ;

6) f(X) =x+e™;

NfX)=x%(x—4);

8) f (x) = x> —12x + 1;
9) f(x)=In(x* +1);

10) f(x) =5x% +20x +9;
11) f(x) =-2x* +8x—9;
12) f (x) = x(x% - 4) ;

13) f(x) =x3 - 12x 2+ x —-1;

14) f(x) =—x* +15x* —x—250;
15) f(x) =x* —4x®—18x? +45;

Hpuiaoxenue 3.
JK3aMeHAlMOHHBII OnJIeT
MunucrepctBo oOpa3zoBanus u Hayku Poccuiickoit denepannn
¢bunman ¢penepasbHOro rocyJapcTBEHHOT0 OI0JIKETHOIO0 00pa30BaATEIHLHOTO
YUPEKJCHHSI BBICIIETO0 00pa30BaHuUs
«KybaHCckuii rocy1apCTBEHHBIM YHUBEPCUTET» B T. [ eneHKIKe
CrneunansHocTh 38.02.01 DxoHOMMKA M OyXranTepcKuil yuet (110 OTpacisim)

JlucuurinHa
«MaremMaruka: anreOpa, Hayana aHajau3a, TeOMETPUSI»
buier NelS
1.  Ilonstue norapupmuyeckoit pyHkuu. O0nacTh onpeneacHus 1 001acTb 3HAUCHHUS.
['paduk norapudmudeckoit pyHKIUU.

2. Terpasap.
2
3. Cokpatuth Jpo0b: 2x"+2x-12
3x+9
ITpezcenarens NMpeaMETHOM (IMKIOBOM) KOMUCCHH JI.B. Kyk
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H3MCHEHHH pabdoyeH y4eOHOH NporpaMMbl MO AHCLHIUIHHE .
I1/1.02 MATEMATHUKA: AJITEBPA, THAYAJIA MATEMATHYECKOI'O AHAJIM3A,
FEOMETPUA

JlononHeH!s ¥ H3MEHEHHA, BHOCHMBIE B pabouyio NporpaMMy AHCHHILIHHE]

Ocnopanus BHecenus | Pasnen PI1J, B xoTopsiii Conepxanue BHOCHMBIX
JOMOMHCHHA H BHOCHTCH H3MCHCHHS AONOIHCHHN, H3IMCHEHHH
H3MEHEHHH
[pennowenue
paboTtoaarens
IIpeanoxenue
COCTaBHTENS
TIpOrpaMMBbl
IpuobGperennue, Paznensi Ne2 4.5 u Ne5 O6norneHne nepeyHs
W3nanue nuteparypsl, | Ilepeyenb ocHOBHO#H H NUTEpaTyphbi
OOHOBJICHHE MEpeqHs H | AOMONHHTENbHOMH INTEpaTypsi
conepxanus ObC, 6a3
JAHHBIX
7~
CocraBuTens: npenoaasarelib //’(7//% B.I1. Kanam3una
TIOJUTHCE

YTBepakeHa Ha 3aceaHHH MPEAMETHOH (LHKIOBO#H) KOMHCCHH MATEeMarH4YeCKHX H
€CTEeCTBEHHOHAYYHBIX IUCLMIIHE nipotokon Ne 1 ot «31» asrycta 2018 .

3amecTuTens AupexTopa no YP ¢puwmana (7{;‘/ il T.A. Pesynenko
«31» asrycta 2018 1.

7 ;
14 JL.I. Cokosnona

3apeayromas cektopom Gudbnuorekn puinana
/ «31» aBrycra 2018 1.

Huxenep-21eKTpOHHK (IPOrpaMMHO-HHGOPMALHOHHOE s / J
obecneucHue 00pa30BaATENBHOM NPOrpaMMBl) il " AB.Cveranun
- «31» aprycra 2018 1.

pr A
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Penenzusn
Ha y4e0HYIO MporpamMMy y4eOHOM THCUMIUTHHBI IT/1.02 Maremarnka: aarebpa, nauana
MATEMATHYECKOr0 AHAJIH3A, FeOMeTPHS ,
Ans cneuuanbHocTh 38.02.01 Dxonomuka u Gyxraarepeknii yuer (mo orpaciiam)

Pabouas mnporpamma yueOHOM AMCLMILIMHBI paspaborana I1/1.02 Maremaruka: anre6pa, Hauana
MATCMATHHECKOrO aHaM3a, reOMETpUs Ha OCHOBE TpeGoBammii PenepasibHOrO rOCYAapCTBEHHOIO
obpasoBaTenbHOrO cranmapra (mamee — OI OC), npenbaBnsieMBIX K CTPYKTYype, COEPXKAHUIO H
Pe3y/IbTaTaM OCBOEHHS YYeOHOM AUCIHITIHHDL [11.02 Matemaruxa: anreGpa, Ha4aja MaTeMaTH49eCKOro
aHajlu3a, TCOMETPHS, B COOTBETCTBHM C PeKOMEHNAIMSIMH 10 OPraHM3alM IOJIYYEHHs CpEeHEro
obumiero  ofpasoBaHus B  mpegenax  OCBOGHHS 00pa3’oBaTeNbHBIX  OPOrPaMM  CPEIHEro
npodeccHoHaNbHOrO 00pa3oBanus Ha 0ase OCHOBHOTO O6IIEro 00pasoBanus ¢ yyetoM TpeGoBanuii
OI'OC 1o cnenuambHOCTH CpemHEro MmpoheCCHOHANBHOIO obpasoBanus (manee CIIO) 38.02.01
OxoHommka M Oyxranrtepckuii yuer (mo OTpacisM), YTBEPHAECHHOTO TMpHKa3oM MunucTepcTsa
obpa3oBaHuss ¥ Hayku Poccuiickoii @enepauu ot 28.07.2014 Ne832, 3apErMCTPHPOBAH B
Munucteperse roctunum Poccun 19.08.2014 Ne 33638,

Paboyas nporpamma sBISETCS YaCTHIO OCHOBHOM npodeccHoHanbHON 00pa3oBaTensHOM MPOrpaMMbl
B cootsetcTBHM ¢ PI'OC cpennero (monHoro) obuero o6pasosanus 1 ®IOC no cremmabHocTH CTIO
38.02.01 Oxonomuka u Gyxrantepckuii yuer (o OTpaciisiM) NO cnennanbHocTH «Byxranrepy.

Conepxanue paGodeii mporpaMMbl y4e6HON THCHMIUIHHBI IOJIHOCTHIO COOTBETCTBYET TPeOOBAHHAM
®I'OC cpennero mpodeccHOHanBHOTO 06pa3oBaHMA MO CreLHambHOCTH 38.02.01 OKOHOMHK2 H
Oyxranarepckuii yuer (o orpacisim). M3yuenvie naHHOH AMCLMIUIMHBI CHOCOGCTBYET ydexTuBHOM M
Ka49€CTBCHHOH MOATOTOBKE MOJIOABIX CIIELIHAJIUCTOB.

Ilacnopt mporpamMMbI 0GOCHOBAHHO ¥ MONHO OTPaXkAeT COZCPIKAHHE JUCLMILUIMHBL, €€ POJib H MECTO
B TOArOTOBKE CHELHMATUCTA CPEJHETO 3BEHA, PAaCKphIBACT LIEAM W 3a/lau¥ Y4eOHOW HMCUMILIMHBL
Onpenenensl TpeGOBaHMS K YMEHHSM M 3HAHHAM CTyAeHTOB. B mporpammy BKIIOYEHO coaepkaHue,
HAnNpaBjieHHOE Ha (JOPMUPOBAHHME y CTYAEHTOB KOMIETEHLMH, HEOOXOMMMBIX JUISi KAYECTBEHHOIO
ocsoenust OITOII CTIO ma 6ase ocHOBHOro obmero oGpa3oBanus c MOMyYECHHUEM CpEHEro odImero
00pa3oBaHus; NPOrpaMMbl TIOATOTOBKM KBATH(QHUIMPOBAHHBIX PabOYMX, CIYKAIMX, NPOrPaMMbI
MOATOTOBKH CTICHMANHCTOB CPEHETo 3BeHA 0 Temam: Anrebpa; OCHOBBI TpUroHOMeTpuH;, DYHKIHH,
UX CBokictBa u rpaduku; Havana wmatemaTHueckoro ananmsa; YpaBHEHHSI M HEpaBEHCTBA,
KombnHaropuka, cTaTicTHKA M TEOPHS BEPOSTHOCTEI; I'eomerpus.

Tematnueckuif nnan u comepkanue yueGHON AUCHHTIIMHBI PacKpbIBacT MOCIECHOBATEILHOCTh
NPOXOJMCICHHA TEM, COOTBETCTBYET y4eOHOMY IUIaHy M pACHPENENeHHI0 4YacoB. B mporpamme
onpezeneHbl hopMa NpOBENEHUS, LIENH, 3a/a49K YIeOHOM AUCLATUTMHDI, MIPEACTaBJICHbl MAaTEPHAIbI IS
TEKYUIEH M NPOMEXYTOYHOH aTTeCTauuu. B mporpaMme pealv3oBaHbl JMIAKTHUECKHE TIPUHLIUTIBI
00y4eHHA: LENOCTHOCT, CTPYKTYPHOCTB, OTPXKEHA B3AHMOCBS3b MEKIY OTACHBHBIMH 3JICMECHTAMH
CTPYKTYDbI, YYTEHbI MEXIIPEAMETHBIC CBS3H.

llepeuens pekoMeHIyeMOll OCHOBHON M TOMONHHTETHHOM JMTEPATYPhl BKIIOYAET 00LIECAOCTYIIHbIC
MCTOYHUKM, H3IaHHBIC B TIOCTENHEE BpeMs (He mosanee 5 ner). [Tepeuncnennbie MHTepHET — pecypesi
AKTyaJIbHbI U JOCTOBEPHBL.

Paboyas nporpamma amcimmamsel «MaTtemaTuka: ajredpa, Havajla MaTeMaTMY4ECKOro aHaIW3a,
FEOMETPHSD) MOXKET ObITh PEKOMEHIOBAHA /Ul MCIOAB30BAHUS B yuebHOM MpoLecce MpH MOArOTOBKE
1o cnepansHocTh 38.02.01 Dxonomuka u Gyxrantepckuii yaer (1o oTpacisam).

Peuensenr:

Kanpunar texuuieckux Hayk, npenojasaress nepBoii KaTeropHH g
¢unmana ®I'BOY BO «KyGanckuii rocynapcrBeHHbli YHHBEPCHTEY
B I. ['enenmkuke ' 1 '

JI. J1. JleBun



Penenzus
Ha yueOHyro nporpammy yueOHo# nucuumuuasl [1/1.02 Maremaraka: aaredpa, Hauajia
MATEMATHYECKOr0 AaHAJIH3a, TeOMEeTPHH
s cnenpanbHOcTH 38.02.01 Dxonomuka u Gyxrajarepcknii yuer (1o oTpacism)

Pabouas nporpamma yueOHOM mucummimHbl paspaborana [1/].02 Marematuka: anredpa, Havana
MaTEeMAaTHYECKOr0 aHAJIN3a, TeOMETpUs Ha OcHOBe TpeOopanuii PenepanbHOro rocyaapCTBEHHOrO
obpazoBarenbHoro cranzapra (manee — ®I'OC), npenbsaBiseMbIX K CTPYKTYpPE, CONEPKAHHIO H
pe3yabTaTaMm ocBoeHus yueOHoi quciprumiasl [1]1.02 Martemartuka: anrebpa, Hayana MaTEMaTHYECKOrO
aHaNIM3a, T€OMETPUs, B COOTBETCTBMM C PEeKOMEHJAUMAMM MO OPraHW3al|M TONYYCHUS CPEIHEro
obmero obpazoBaHuss B  MpeAenax OCBOSHMS  00pasoBaTEABHBIX  [POrPaMM  CPEAHErO
npodeccroHansHOro o0pasoBanus Ha Oase OCHOBHOrO 00iero oOpasoBaHMs C y4eToM TpeOoBaHMH
®I'OC no creuManbHOCTH cpemnero npodeccuonansHoro obpasosanus (mamee CIIO) 38.02.01
DkoHoMMKa ¥ Oyxranrepckuii yuer (MO OTpacisM), YTBEP)KAEHHOro Ipuka3oM MunucTepcTsa
obpasoBanuss M Hayku Poccmiickoit @Demepammm ot  28.07.2014 Ne832, 3aperucTpupoBaH B
Munucrepcerse 1octuniun Poccuu 19.08.2014 Ne 33638.

Pa6oyas nporpamMma sBIISIeTCS 4acThi0 OCHOBHOM Npod)ecCHOHANBbHOM 00pa3oBaTebHOM NPOrpaMMbl
B cootsetcTBuE ¢ ®I'OC cpennero (momsoro) obuero obpazosanms u PI'OC no cneumansHocT! CIIO
38.02.01 Oxonomuka u Oyxrantepckuii yuer (o oTpacisM) Mo cnenuanbHoCTH «byxranrepy.

PabGouas mporpamma yd4eOHOM MUCUMIUIMHBI HANMpaBjieHa HAa OCBOCHWE 3HaHUM no anredpe,
MaTeMaTHYECKOMY aHallu3y, T€OMETpHH. B mporpaMMy BKIIOYEHO COAEPXNAHHME, HANPABICHHOE Ha
dopMHpOBaHKE Y CTYIEHTOB KOMIETEHLIMH, HEOOX0MMMBIX uisi kKayecTBeHHOro ocsoeHus OIIOIT CIIO
Ha 0ase OCHOBHOrO 001IEro 00pa30BaHMA C MOJYYCHHEM CPEAHET0 001Iero oOpasoBaHus; MPOrpaMMbl
MOATOTOBKH KBAJIM(HIIMPOBAHHBIX pPabdOYMX, CHAYKAUMX, MPOrpamMMbl MOATOTOBKH CIELHATHCTOB
CPEIHETO 3BEHA.

IMacnopt nporpamMmbl 00OCHOBAHHO M TMOJHO OTPAXKAaeT COAEPKAHUE NHUCLMILIMHBL, €€ POJib H MECTO
B MOArOTOBKE CIELMAIMCTA CPENHETO 3BEHA, PACKPBIBAST LENW M 3aja4yd y4eOHOH JMCIMIUIMHBIL.
OnpenencHsl TpeOOBaHHA K YMEHHSM H 3HAHMAM CTYJCHTOB. TeMaTH4ECKMH IUIaH W COACPIKAHUE
yueOHOM JUCIMIUIMHBI PACKPHIBAET MOCIIEA0BATENLHOCTD TIPOXOXKICHHS TEM, COOTBETCTBYET y4eOHOMY
IUIaHy M PacrpeleeHHI0 9acoB. B mporpamme onpenenensl Gpopma NpoBEACHNUS, LIS/H, 3312491 yIeOHO#H
JACLMIUTMHBL, TIPECTABICHB MaTepPUaibl JUIs TEKYIIEH U NPOMEXYTO4HOIH arTectalyi. B mporpamme
peayin30BaHbl JIWAAKTUYCCKHE NPHHIMIBL OOy4EHMS: LEJOCTHOCTh, CTPYKTYPHOCTH; OTPaXKEHA
B3aMMOCBS3b MEKY OTACIBHBIMHU 3JIEMEHTAMH CTPYKTYPbI, Y4TEHbI MEKIIPEAMETHBIC CBSA3H.

Conepxanue paboueii mporpaMMbl yueGHOM TUCLMIUTHHBL IIONHOCTBIO COOTBETCTBYET TPEOOBAHUAM
®I'OC cpennero npodeccuoHansHoro obpasosanus no cnermansHoct 38.02.01 OxoHomuka u
GyxranTepckuii yaet (mo otpacisim). M3ydenue NaHHOW JMCLMILIHHBI CrIOCOOCTBYET d(HeKTHBHON 1
Ka4eCTBEHHOMN MOJIrOTOBKE MOJIOMbIX CIICHATHCTOB.

TlepeueHb PEKOMEHYEMOM OCHOBHOM M JOTONHUTEIBHOM JIMTEPATYPhl BKIIOYAET OOLICAOCTYITHbIC
WCTOYHHKH, W3JIaHHbIE B TIOChenHee BpeMs (He noszanee S ner). [lepeuncnennsie MuTepHET — pecypebl
aKTyaJIbHBI ¥ JIOCTOBEPHBI.

Pabouas nporpamma mucimuiisbel «MaTtemaruka: anrebpa, Hayana MaTEeMaTHYECKOTrO aHaM3a,
reOMETPUS» MOXET ObITh PEKOMEHIOBAHA /Ul MCIIONB30BaHHA B Y4COHOM MpPOLECCE MPH MOATOTOBKE
no cnenmansHocTd 38.02.01 DxoHOMKKA M OyXranTepcKuil yueT (110 OTpacisaMm).

Pernensenr:




