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1. IACIHIOPT PABOYEM MPOT'PAMMBbI YUEBHOM JUCHUTIJIAHBI

1.1. O6aacTh NnpUMeHeHHUs MPOrPaMMblI

Pabouast nmporpamma yuyeOHOM AUCHMIUIMHBI «MaTtemaTuka» pa3padoTaHa IS
cTyleHTOB cnenuanbHocTh 35.02.13 [luenoBoacTBO Ha OCHOBE NPUMEPHOU
porpaMMebl 001e00pa3zoBaTeIbHON yueOHOM nucuuIuInabl «Maremartuka: anredpa u
Havajla MAaTeMaTW4YeCKOro aHaju3a; TeoMeTpus» Ui  MpodeccroHaIbHBIX
00pa3oBaTEeIbHBIX OpraHH3alNN, PEKOMEHOBAHHOU denepabHBIM
rOCyJapCTBEHHBIM aBTOHOMHBIM YyUpekJaeHueM «DenepanbHblii HHCTUTYT Pa3BUTHSA
oopazoBarusky (OPI'AY «DPHUPO») B kauecTBe NPUMEPHOM MPOTrpaMMbl st
peanu3alnuu OCHOBHOM mpodeccroHanbHOM oOpaszoBarenbHOi nporpammel CIIO Ha
0a3e OCHOBHOTO 00IIEro 00pa3zoBaHus C MOJTYYEHUEM CPETHErO OOIIEro 00pa3oBaHusI.
[TpoTokon Ne3 ot 21 wutons 2015r. Perucrpaunonssiii Homep peuensuu 377 ot 23
utoiist 2015r. ®I'AY «DUPO» ¢ yuetom [IpumepHoil ocHOBHOI 00pa3oBaTeIbHOMN
IpOrpaMMBbl CpeJIHEro 001Iero oopa3oBaHusi, 0JOOPEHHON pelIeHneM (eaepanbHOro
y4eOHO-METOIMYECKOT0 00bEIMHEHUS MO 001IeMy o0pa3oBaHUIO (IIPOTOKON OT 28
nroHsg 2016 1. Ne2/16-3).

1.2. MecTo y4yeOHO# JUCHUILIMHBI B CTPYKTYPe POrpaMMbl IOATOTOBKH
CIENMATUCTOB CPeIHero 3BeHa:

VuyeOHas M CITATIIINHA «MaremaTuka» M3y4aeTcs B IIUKJIC
00111e00pa30BaTENIbHBIX JTUCIUIUINH, (POPMUPYEMBIX U3 00S3aTEIBHBIX MPEAMETHBIX
obnacteit ®I'OC cpennero obuiero obOpazoBanus, s crenuanbHoct 35.02.13
[TuenoBoacTBo. M3yuenue nucuurmimHel BJ[.06 MartemaTnka HEOOXOAMMO ISt
ocBoeHus nocnenyromer aucuumanasl EH.02 Matemartuka.

1.3. Leau u 3ax1a4m y4eOHOM JUCHUIIMHBI — TPEOOBAHMS K pe3yJbTaTaM OCBOCHUS
JTUCHHUILINHBI:

Heas aucuunmiauHbl: (GOPMUPOBAHME TMPEACTABICHUN O MaTEMaTHUKE Kak
YHHUBEPCAJIbHOM S3bIKE HAyKH, CPEJCTBE MOJECIMPOBAHMS SIBICHUN U IPOLECCOB, 00
U7X U METOJaX MaTeMaTHUKH.

3ajauM IMCUMIINHBI:

— OBJIAJICHUE MAaTEMaTHUYECKUMH 3HAHUSMHU U YMEHHSIMH, HEOOXOANMBIMHU B
MOBCETHEBHOM JKU3HM, IS U3YUYCHHSI CMEKHBIX €CTECTBEHHOHAYUHBIX AUCIUILINH HA
0a30BOM YpPOBHE M JUCHHUIUIMH NPO(PECCHOHATBLHOTO IUKJIA; MJIs TMOJy4eHUs
oOpazoBaHuss B 00JacTsIX, He TpeOyrwomux yrIyOJeHHOW MaTeMaTH4eCKOu
MOJITOTOBKY;

— pa3BUTHE JIOTMYECKOrO MBIIJICHHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHMS,
QITOPUTMHUYECKON KYJBTYPhI, KPUTUUYHOCTH MBIIIJIEHUS HA YPOBHE, HEOOXOIUMOM
i Oy tyied mpohecCHOHATBHON eI TeIbHOCTH;

— BOCIUTAHHE CPEICTBAMU MATEMATHKH KYyJIbTYpbl JTUYHOCTH, MOHUMAHHS
3HAYUMOCTH MaTeMaTHKH JJIs HAayYHO-TEXHHYECKOTO TMpOTrpecca, OTHOIICHUS K
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MaTeMaThKe, KaK K YacTh OOIIEYEIOBEYECKOM KYyJbTYphl 4Yepe3 3HAKOMCTBO C
HMCTOPUEN MAaTEMATHKU;

— pacHIMpeHHE W CHCTEMAaTH3aIMs OOIMX CBEICHUA O (QYyHKIUIX, U3YUCHHUE
HOBBIX KJIACCOB AJIEMEHTAPHBIX (DYHKITUH;

— paclIMpeHHe W COBEPIICHCTBOBAHME MATEMaTUYECKOrO  ammapara,
c(hOpMHPOBAHHOTO B OCHOBHOM IIKOJIE;

— O3HAaKOMJIGHHWE C DJJeMEeHTaMd AUPPEpEeHINaTbHOIO0 HUCUYHUCICHHUS Kak
ammapaToM MUCCIaeA0BaHu QYHKIIMN, PEIICHUS MPUKIIATHBIX 33/1a4;

— UW3Yy4YeHHE CBOKMCTB TMPOCTPAHCTBEHHBIX TeJ, (OPMHUPOBAHUE YMCHUS
MIPUMEHATH 3T CBOMCTBA ISl PEIIEHUS] TPAKTUYECKUX 3314,

— pacmMpeHue M yriryOJieHue MpeCTaBICHUA O MaTEMaTUKE KaK 3JIeMEHTE
YEJIOBEYECKON KYJIBTYPhI, O IPUMEHEHHUH €€ B ITPAKTHUKE;

— COBEpIICHCTBOBAHHUE WHTEIUICKTYalIbHBIX W PEYEBBIX YMEHUH IIyTEM
Pa3BUTHS JIOTUYECKOTO MBIIIJICHUS, 00OTalllEHNEe MaTEMAaTUUECKOTO SI3bIKA.

1.4 IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUS M0 AMCHHUILINHE (epeYeHb
(popMupyeMbIX KOMIIETEHIIHH)

OcBoeHue coaepkaHusl y4eOHOHM AUCITUTIINHBI «MaTteMaTHKa
00€eCIeunBaAET JOCTHKEHUE O0YUAIOIIMMUCS CIEAYIOIINUX pe3yabmamaos:.

JIUYHOCMHDbBIX .

— c(hopMuUpOBaHHOCTH MPEACTABICHHUH O MaTeMAaTHKE KaK YHHUBEPCATbHOM
SI3BIKE

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

— TIOHUMaHWE 3HAYUMOCTH MAaTEMaTUKH Ui  HAyYHO-TEXHUYECKOTO
nporpecca, CcGOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe Kak K 4YacTu
00IIeYeIOBEYECKON KYIbTYPhI Yepe3 3HAKOMCTBO C UCTOPUCH Pa3BUTHS MaTEMAaTHKH,
DBOJIIOIIMEN MAaTEMATHYECKUX UIEH,

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
QITOPUTMHYECKON KYJIBTYPhl, KPUTUUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOJIUMOM
Ut Oyaytied npoeCCUOHANIBHOU JACSITEIBHOCTH, JIJISl MPOAODKSHHST 00pa30oBaHuUs U
caM0o0Opa30BaHMUs;

— OBJAJCHHEC MaTEeMaTUYCCKUMH 3HAHWSIMH U YMCHHSIMH, HCOOXOJAMMBIMHA B
MTOBCEHEBHOM KU3HHU, JIII OCBOCHHS CMEXHBIX €CTECTBCHHO-HAYYHBIX JUCITUILUIHH H
JTUCITUTUINH MPO(GECCUOHAIBHOTO ITUKJIA, JIJIS MOTy4eHrs 00pa3oBaHus B 00JIaCTSX, HE
TpeOYIOMUX YriyOJIeHHON MaTeMaTHYECKON MOTOTOBKH;

— TOTOBHOCTh M  CIOCOOHOCTh K  OOpa3oBaHMIO, B TOM  YHCIE
caM000pa30BaHNI0, HA TPOTSHKEHWW BCEW >KU3HU; CO3HATEIHHOE OTHOIICHHE K
HEMPEPHIBHOMY OOpa30BaHUI0 KAaK YCJIOBUIO YCHEIIHOW MPOQPECCHOHAIBHON M
OOIIECTBEHHOH ICATCIIHLHOCTH;



— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITCIBHOW TBOPUYECKOH U
OTBETCTBEHHOH JI€ATEIIHLHOCTH;

— TOTOBHOCTH K KOJIJIEKTUBHOH pabOTe, COTPYAHUYECTBY CO CBEPCTHHUKAMHU B
o0Opa3oBaTeIbHOM, OOIIIECTBEHHO TOJIC3HOH, YUeOHO-UCCIIeI0BATEILCKON, TPOCKTHOH
U IPYTHX BUJAX NEATCIbHOCTH;

— OTHOIICHHWE K MPOPECCHOHATBHOW JEATCIBHOCTH KaK BO3MOYKHOCTH
yYaCTHSI B pEIICHUH JIAYHBIX, 0OII[ECTBEHHBIX, roCyapCTBCHHBIX,
OOIIeHAIIMOHATBHBIX MPOOJIEM;

MemanpeOMemelx:

— yMEHHE CaMOCTOSITEIBHO OMPENEIATh LU ACSITEIIbHOCTH U COCTaBISTh
IUIAHBl  JIEATEJIBHOCTH; CaMOCTOSTENbHO OCYILIECTBISTh, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JI€ATEIbHOCTh; HCIIOJIb30BAaTh BCE BO3MOXKHBIE PpECypChl s
JOCTUKEHUS TIOCTABJICHHBIX LIEJEH U peanu3aliy IJIaHOB JIeATEIbHOCTH; BbIOUpPATh
YCTIEIIHBIE CTPATETHH B PA3TUYHBIX CUTYAIUAX;

— YMEHHE MPOAYKTHMBHO OOLIAThCS M B3aUMOJICHCTBOBaTh B IpOIECCE
COBMECTHOH ACSITENbHOCTH, YIUTHIBATH MO3UIINH APYTUX YUYACTHUKOB ACSITEIbHOCTH,
3¢ dek- THBHO pa3pemiaTtbh KOHQIUKTHL

— BJIQJICHUE HaBbIKAMHU [O3HABATEIbHOM, YUYEOHO-UCCIIEIOBATEIbCKOU U
IPOEKTHON JESITENbHOCTH, HAaBBIKAMU pa3pelleHus MpoljeM; CIOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITETFHOMY TOMCKY METOJIOB PEHICHHUS MPAaKTHUYECKHUX 3a/ad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNUS;

— TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSTEIbHOW WH(OPMAIMOHHO-
M03HABATEJILHON JESITEIbHOCTH, BKIIIOUas YMEHUE OPUEHTHPOBATHCS B Pa3IMUHBIX
UCTOYHUKAX HWHPOpPMAIMHM, KPUTUYECKH OICHWBATh W  HMHTEPIPETUPOBATH
uHGOPMAITNIO, TIOTYYaAEMYIO U3 Pa3INYHBIX HCTOUHUKOB;

— BJAJICHUE S3BIKOBBIMU CPEJCTBAMH: YMEHHE $ICHO, JOTHYHO W TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS, UCTIOIH30BaTh a/ICKBATHBIE SI3LIKOBBIC CPEJICTBA;

— BJAJE€HUWE HaBbIKAMM [IO3HABAaTEJbHOM pe(dIeKCuu Kak OCO3HaHUs
COBEpIIIAEMBIX JCHCTBHH U MBICIUTEIBHBIX MTPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUH,
IpaHUL] CBOETO 3HAHUS U HE3HAHUS, HOBBIX IMO3HABATEIbHBIX 3314 U CPEACTB JUISl UX
JOCTUKECHHUS,;

— UEJEYyCTPEMJIEHHOCTh B NMOWCKaX WM TPUHATAU  PEIICHUH,
CO00pa3UTENbHOCTh U MHTYHIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHUU,
CTIOCOOHOCTH BOCIIPUHUMATH KPACOTY ¥ TAPMOHHUIO MUPA;

npeoOMemHubIX:



— c(hOPMHUPOBAHHOCTb MPEACTABICHUN O MAaTeMAaTUKE KaK 4acTd MHPOBOU
KYJbTYpPbl 1 MECT€ MATEMATHUKN B COBPEMEHHOM LIMBUIIM3ALNU, CIIOCO0AX OMUCAHUS
SBJIICHUM PEAJBHOIO MHpa HAa MaTEMATUYECKOM SI3BIKE;

— c(hOpPMHUPOBAHHOCTh MPEJCTABICHUH O MaTEMAaTHUYECKUX IOHATUAX Kak
BAKHEHUIIMX MAaTEMATUYECKUX MOJIEIISIX, MO3BOJISIOIINX OMKCHIBATh U U3y4YaTh Pa3HbIE
IIPOLIECCHl M SIBJICHUS; IIOHMMAaHHE BO3MOYKHOCTHM AKCHOMAaTHYECKOI'O ITOCTPOEHUS
MaTE€MaTUYECKUX TEOPUH,

— BJIAJICHUE METOJaMHU J0Ka3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHHE HX
IIpUME- HSTh, IPOBOJUTH TOKA3aTEIIbHBIC PACCYKACHUS B XO/€ PEIICHUS 3a/1a4;

— BIJIQJICHUE CTaHAAPTHBIMU IIPUEMaMU PEIICHHUS palUOHAIBHBIX U
UPPALMOHAIBHBIX, TOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUH U
HEPaBEHCTB, UX CUCTEM;

— HCIOJB30BAaHHWE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE IS
MOKMCKA ITyTH PEUICHUS U WILTIOCTPALIUU PEIICHHS] YPABHEHUU U HEPABEHCTB;

— Cc(hOPMHUPOBAHHOCTh  MPEACTABIEHUH 00  OCHOBHBIX  MOHSTHSIX
MaTEMaTUYECKOr0 aHajM3a M UX CBOMCTBAaX, BJIAJICHHE YMEHHEM XapaKTepU30BATh
noBesieHrue (PYHKUUH, UCTIOJIb30BaHUE TIOJYUYEHHBIX 3HAaHUH JUIS ONUMCAHUS U aHaJIn3a
peanbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU MOHATHSIMH O IUIOCKMX M IPOCTPAHCTBEHHBIX
F€OMETPUYECKHX (PUTypax, UX OCHOBHBIX CBOHCTBAX;

— c(hOpPMHUPOBAHHOCTh YMEHHS paclo3HaBaThb F€OMETpUYEcCKHe (UTyphl Ha
4epTekax, MOJAEISIX U B PEAIbBHOM MHUPE;

— TPUMEHEHUE M3YYEHHBIX CBOMCTB r€OMETpUYECcKUX Guryp u Gopmyin ais
pELICHNs TEOMETPUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM;

— c(opMuUPOBaHHOCTH MPEACTABICHUN O MpoIeccax U SBJICHUSAX, UMEIOIIUX
BEPOSITHOCTHBIM XapaKTEpP, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MHUDE,
OCHOBHBIX MOHATHSX AJIEMEHTAPHON TEOPUU BEPOSITHOCTEH;

— YMEHUH HaxXOAWTh U OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTYAlMSIX U OCHOBHBIE XapaKTEPUCTHUKU CIyYaWHBIX
BEJINYMH;

— BJIAJICHUE HAaBBIKAMHU MCIOJIb30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMm
IIPU PELICHUY 3a/]a4.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM IUCHUTIIMHBI

2.1. O0beM y4eOHOM AMCUHMIIMHBI U BUABI Y4eOHO# padoThl

Buj yueOHoii padoThl

Konuuecmeo uacos

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 234
Oos13aTesnbHas ayJauTopHas yuyeOHasi 156
Harpy3ka (Bcero)
B TOM 4HUCIJIC:
3aHATUA JICKIITMOHHOI'O THUIIa 78
MIPAKTUYECKHE 3aHITHSI 78
CamocrosiTeibHast padora oOydaromerocs 64
(Bcero)
B TOM YHUCIJIC:
BreaynuropHas camocrositenbHas padora 64
Koncynbranuu 14
Ipomerncymounas ammecmayus 6 popme: 9K3aMEH
. Bcero CemecTpbl
Bun yue6Hoii paboThI 4ACOR 1 5
Y4yeOHas Harpy3Ka (Bcero) 234 96 138
AyauTopHbie 3aHATHS (BCEro) 156 64 92
B ToMm uncie:
3aHATHUA JEKIIMOHHOIO TUIIA 78 32 46
MpaKTUYECKUe 3aHATHS (TPAKTUKYMBbI) 78 32 46
1a00paTOpHbBIC 3aHITHUS
CamocTosiTesibHasi padora (Bcero) 64 24 40
B TOM YHCIJIE:
Kypcosas paboma
Pegepam 10 4 6
Camocmosmenvuas 6HeayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3a0aHUll, UHOUBUOYANbHBIX 54 20 34
3a0aHUll, CAMOCMOSAMENbHO20 N00O0pa U  U3YUEeHUs
O0ONOHUMENbHO20 MEeOPemMULecKo20 Mamepuaia
KoHcynpranuu 14 8 6
[TpomexyTouHas arrectanus (3K3aMen/3adet/aud.3aqer) JK3aMeH
OO011as TPy I0EMKOCTh 234 96 138




2.2 CTpyKTYypa AUCHUIIHHBI:

KoJsinuecTBO ayIUTOPHBIX YaCOB Camocrosi-
TeJbHasi padoTa
o0yuarouierocsi
Teopertu-
HaunmenoBanue paszaenos IIpakTHyec- (4ac.)
Bcero | 4eckoe
KHe 3aHATHS (B T.u.
o0yueHue
KOHCYJIbTAIINH)
1 2 3 4 5

Brenenue 2 2 - -
Anrebpa 22 8 14 12
YpaBHCHHS 1 HEPABCHCTBA 20 8 12 6
OCHOBBI TPUTOHOMETPUU 20 8 12 6
DYHKIIMU, UX CBOMCTBA U TpaduKu 16 6 10 8
Hauana maTemaTiaeckoro aHaimsa 28 18 10 8
KomOunatopuka, craructuka u Tteopus | 16 8 8 9
BEPOSITHOCTEN
['eomerpus 32 20 12 15
Koncynbpranuu 14
Bcero o nmucrumumae 156 78 78 78
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2.3. TemaTuueckuii IJIaH U coJepKaHUE Y4eOHOH TN CUMITTHHBI

HaumenoBanmue paszaesioB u | Coxep:kaHue y4eOHOT0 MaTepuaJia, JabopaTtopubie padoThl U NpaKTHYecKue 3aHsaTus, | O0bem Yposeitn
TeM caMoCTosITe/IbHAsA padoTa 00y4Yaommuxcs 4yacos OCB(:[eH“
1 2 3 4
BBenenue Conep:xanue yueOHOro MaTepuaJia
MaremMaTrKa B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAITIOHHBIX TEXHOJIOTUSIX U 2 1
MPaKTUYECKOU JeATenbHOCTH. Llenu u 3a1aun nu3ydeHus MaTeMaTUKHU IPU OCBOCHUU
npodeccuii CITO u cnenmansroctei CI10
Pasznen 1. Anreopa 34
Tema 1.1. Pazputue nousitusi o | Cogep:kanue yueOHOro Mmarepuajia 5 1
qunciie [lenpie u panmoHanbHble yucna. [efictBurenpuble unciaa. KoMiekcHbie yucia
I[IpakTnyeckue 3aHATHA:
Apudmerrueckue AeMCTBUS HAJl YUCIaMU, HaX0XACHUE MTPUOIMKEHHBIX 3HaUeHUH 2 2
BEJIMYMH U TIOTPEUTHOCTEN BBIUMCICHUI (a0CONIOTHON M OTHOCUTENIBHON ), CpaBHEHHE
YHUCJIOBBIX BBIPAKEHUM
Tema 1.2. KopHu, cTeneHu u Coaepsxanue y4eOHOro MaTepuasa
J0rapupmeI Kopnu u crenenn. KopHu HaTypanbHOM CTENIEHH U3 YMCIIA U UX CBOMcTBA. CTENEHN ¢
paloHaIbHBIMU NTOKA3aTENSIMHU, UX CBOMCTBA. CTENEHU ¢ AEUCTBUTEIbHBIMU 2 .
MOKa3aTessIMHU.
IIpakTHYeckHe 3aHATHSA:
Brruncnenue u cpaBHeHHE KOpHEH. BollosiHEHNE pacyeToB ¢ paaukanamy. Pemenue
uppalnroHaIbHbIX ypaBHeHHH. CpaBHeHue creneneil. [IpeoOpazoBanue BeIpakeHU, 2 2
COJIEpIKaIINX CTEIEHH
IIpakTHYecKkHe 3aHATHSA:
Pemenue noka3arenbHbIX ypaBHEHUH. PellleHre mpuKIIaIHbIX 3a/1a4 2 2
Conep:kanue y4eOHOro MaTepuaJia 2 1
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Jlorapudwm. Jlorapudm grcna. OCHOBHOE JoraprupMUIECcKOe TOKACCTBO. JlecaTnanbie u
HaTypaibHble Jorapudm. [IpaBuia neiictuii ¢ morapudmamu. [lepexon k HOBOMY
OCHOBAHUIO

IIpakTuyeckue 3aHATHS:
Haxoxnenne 3HaueHui norapudma 1o mpou3BoJIbLHOMY OCHOBaHHIO. [lepexoa oT ogHOTO
OCHOBaHUs K Apyromy. Beluncienue u cpaBHeHue jJjorapudma

IIpakTnyeckue 3aHATHA:
JlorapugmupoBaHue ¥ HOTEHIIMPOBAHUE BBIPAKEHUH.
Pemenue nsorapumMuueckux ypaBHEHUI

Coaep:xanue yueOHOro MaTepuaJia

[IpeoOpazoBanue anredpanyueckux BoipakeHuil. [[peodpasoBanue panoHaIbHbIX,
MPpallMOHAIIBHBIX CTETIEHHBIX, TOKA3aTENIbHbIX U JIOTApU(MUYECKUX BBIPAKEHUI

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:
HpI/I6HI/I)KeHHI)I€ BBIYMCJICHUSA U PCIICHU A MPUKIIAJHBIX 3a1a4

KonTtpouabsnas padora Ne 1: «KopHu, cTeneHu u Jiorapugmbn

CamocrosiTe/ibHasi padoTa:

BBHITIOTHEHHUE JIOMAIIHUX 3a/IaHui 10 pazaeny 1

IIpumepHasi TeMaTHKA BHEAYTUTOPHOI CaMOCTOSITEILHOI PadOThI
Hanucanue pedeparos:

HenpepriBHble 1podu

IIpumeHeHNe CJI0KHBIX MPOLIEHTOB B pacyeTax

12

Pa3znen 2. YpaBHenus u
HEepPaBeHCTBA

26

Tema 2.1. YpaBHeHus u
CUCTEMBI YPaBHEHUU

Coaep:xanue yueOHOro MaTepuaJia

YpaBHEHHUs U CUCTEMBI ypaBHEHUN. PalinonanbHble, UPPAaLlMOHAIBHBIC, I0KA3aTEIbHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

Conep:xanue yueOHOro MaTepuaJia

OcHOBHBIE IPUEMBI UX peUIeHUs (Pa3I0KEHNE Ha MHOKUTENH, BBEJIEHUE HOBBIX
HEU3BECTHBIX, MOACTAaHOBKA, TpaduuecKkuii MeTos). PaBHOCUIBHOCTD ypaBHEHHIA,
HEPABEHCTB, CUCTEM
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IIpakTHYeckune 3aHATHSA:
Kophuu ypaBHeHuii. PaBHOCHILHOCTH YpaBHEeHHH. [IpeoOpazoBanme ypaBHCHHH

I[IpakTHYeckne 3aHATHSA:
OcHOBHbIE IPUEMBI PEIlICHUs YPaBHEHUN

IIpakTu4yeckue 3aHATHSA:
Pemenue cucrem ypaBHeHH

Tema 2.2. HepaBeHncTna

Conep:xanue yueOHOro MaTepuaJia

PaIII/IOHaJILHI)Ie, HppalroOHAJIbHBIC, MTOKA3aTCIIbHBIC U TPUT'OHOMETPHUICCKUC HCPABCHCTBA.
OCHOBHBIE IMPUCMBI UX PCHICHU S

Conep:xanue yueOHOro MaTepuaJia
PaIII/IOHaJILHBIC, HppaluOHAJIBHBIC, ITOKA3aTCIIbHBIC WU TPUTOHOMCTPHUYCCKUC HCEPABCHCTBA.
OCHOBHbIE IPUEMBI UX PELICHUS

IIpakTHYecKkHe 3aHATHSA:
Hcnonb3oBanue cBOMCTB U rpaduKoB PYHKUIMN AJIs PELLIEHUS] YpaBHEHUI U HEPaBEHCTB

IIpakTHYeckHe 3aHATHSA:

IIpuMeHeHre MaTeMaTUYECKUX METOJOB Uil PEILICHUS CONEP KATEIbHBIX 3aa4 U3
pa3IMyYHbIX 00JacTel HayKu U MpakTuku. HTeprnpeTanus pe3ynbrara, yueT peajlbHbIX
OrpaHUYECHUN

KonTtpoJsbHasi padora Ne 2: «YpaBHeHUs] H HEPaBEHCTBaY

CamocrosiTeibHas paboTa

BBHITIOJTHEHUE JIOMAIIHUX 3a/IaHUi TI0 pa3zeny 2

IIpuMepHast TeMaTHKa BHEAYAUTOPHON CAMOCTOAATE/IbHOI PadoThI
Hanucanue pedeparos:

HccnenoBanue ypaBHeHHI U HEPABEHCTB C MApPaMETPOM

Pa3gen 3. OcHOBBI
TPUTOHOMETPHH

26

Tema 3.1. OcHOBHBIE TOHATHSA

Conep:xanue yueOHOro MaTepuaJia

Pangnannas MEpa yria. BpaH_IaTCJ'IBHOC JABUKCHUC. CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAHI'CHC
qucia
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HpaRTn'{ecmle 3aHATHUSA:

PaguanHbIi METO U3MEPEHUS YITIOB BPAILEHHs U CBA3b C IPayCHON Mepoil 2
Tema 3.2 OcHOBHBIE Coaepsxanue yueOHOro MaTepuasa 5
TPUTOHOMETPUICCKUE Popmyiisl ipuBeaeHus. PopMyiibl Ci0KeHUs. POPMYJIbl YABOCHHUS.
TOXIECTBA IIpakTHYecKkHe 3aHATHSA:
OCHOBHbBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIbI CIIOKEHHMSI, YIBOCHNU, 9
[IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (DYHKIUI B TPOU3BEICHNE,
peoOpa3oBaHue NPOU3BEICHHSI TPUTOHOMETPUUYECKUX (YHKIUN B CyMMY
IIpakTnyeckue 3aHATHA:
OCHOBHbBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIbI CIOKEHHUSI, YIBOCHNU, 9
[IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (PYHKIUI B TPOU3BEICHNE,
peoOpa3oBaHue NPOU3BEICHHSI TPUTOHOMETPUYECKUX (YHKIUN B CyMMY
Tema 3.3 [IpeoOpazoBanust Conep:xanue yueOHOro MaTepuaJia
MPOCTEHIINX [IpeoOpa3oBanne CyMMbl TPUTOHOMETPUYECKUX (PYHKIIMNA B IPOU3BEICHUE U IPOU3BEICHHE 2
TPUTOHOMCTPHUYICCKUX B CYMMY
BBIPAKEHUH IIpakTHYeckHe 3aHATHSA:
OCHOBHbBIE TPUTOHOMETPUUECKHE TOXKJIECTBA, (POPMYJIbI CIIOKEHUS, YIBOCHUS, 9
[IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUYECKUX (PYHKIIMN B TPOU3BE/IEHUE,
npeoOpa3oBaHue MPOU3BEICHHSI TPUTOHOMETPUUYECKUX (QYHKIUN B CYMMY
Tema 3.4. Coaep:xanue yueOHOro MaTepuaJia
Tpuronomerpudeckue OO6patHble TpUroHoMeTpudeckue QyHKIMU. APKCUHYC, apKKOCHHYC, QPKTaHT€HC. 2
YPaBHEHUA 1 HEPABEHCTBA [Ipocreiimre TPUrOHOMETPUUECKNE YPABHEHUS
IIpakTHYecKkHe 3aHATHSA:
OO6paTHble TPUTOHOMETpUYECKUE (PYHKIMH: ApKCUHYC, apKKOCHUHYC, apKTaHT€HC. 2
[Ipocreiimme TPUroHOMETPUUECKHUE YPABHEHUS
KoutpoJubHas padora Ne 3. «OCHOBBI TPUTOHOMETPUH» 2
CamocrositeibHas padora: 5
BBINOJHEHUE JOMAIIHUX 3aJIaHui 10 pa3aeny 3
Pa3nes 4. @ynknuu, ux o4
cBOMCTBa M rpadukn
Conep:xanue yueOHOro MaTepuaJa 2
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Tema 4.1 @yukuuu. CBolicTBa
bynkumii. O6paTHbIe PYHKITUN

Oyukrun. O6nacTh onpeAeneHuss 1 MHOXKECTBO 3HaUYCHUH; TpaduK (QYHKIMH, TOCTPOCHUE
rpadukoB QyHKIMNA, 33 JaHHBIX PA3TUYHBIMU CIIOCO0AMU

HpaRTn'{ecmle 3aHATHUSA:

[Ipumepsl 3aBUCUMOCTEN MEXTy IEPEMEHHBIMU B PEAJIbHBIX MPOLIECCAX U3 CMEKHBIX
muctuminH. Onpenenenue ¢yskiuil. [loctpoenne u urenue rpadukoB GyHKIUI

Conep:xanue yueOHOro MaTepuaJia

CaoiicTBa (GyHKIIMA. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTD, OTPaHUYECHHOCTD,
MEePHOIUIHOCTD. [IpOMEXyTKH BO3pacTaHus U yOBIBAaHUS, HAMOOJIBIIIEE U HAUMEHBIIICE
3HAYCHUsI, TOUKH dKCcTpemyMa. ['padudeckas natepnperanus. [Ipumepsl GyHKIIMOHATBHBIX
3aBUCHMOCTEH B pEaIbHBIX MPOIIECCaX U SBICHUSX. APUPMETHICSCKHUE OTICPAIIUU HAJl
bysakiusamu. CnoxHas QyHKIMs (KOMIO3UIIMS).

IIpakTnyeckue 3aHATHA:

UccnenoBanne ¢pynkun. CBoicTBA IMHEHHOMN, KBaIPaTUIHOMN, KYCOYHO-IMHEHHON W
npoOHo-nuHenHoM pyHkuuu. HenpepsiBHble U nepuognueckue Gpynkunu. CBoiicTBa U
rpaduKu CUHYyca, KOCHHYCa, TaHT'eHca U KoTaHreHca. OOpaTHble (QyHKIHMH.

IIpakTHYecKkHe 3aHATHSA:
Oo6patsble GyHKIMU U UX rpaduku. OOpaTHble TpUrOHOMETpUYeckre QYHKIUU

Tema 4.2. CreneHHrle,
MIOKa3aTeNbHbIE,
jorapuMuyeckrue u
TPUTOHOMETPUUECKHE
¢byuxun. O6patHble
TPUTOHOMETpHUUYECKHE DYHKIIHH

Copep:xanue yuedOHOro MaTepuasa

Onpenenenne ¢QyHkuuii, ux cBoiictBa u rpaduku. [IpeoOpazoBanus rpaduKoB.
[TapannenbHplii TIEPEHOC, CHUMMETPUST OTHOCHUTEIBHO OCe KOOPAWHAT M CHMMETPHS
OTHOCHUTEJIFHO Hayasa KOOpJIUHAT, CAMMETPHUsl OTHOCUTEIHHO MPSAMON Y = X, pacTsDKEHUE U
CXaTHE BJOJb OCEH KOOPJIMHAT

IIpakTHYecKkHe 3aHATHSA:
[TpeoOpazoBanue rpaduka QyHKIHH.

KoutpoubHas padora Ne 4: « DyHKIIUH, KX CBOMCTBA U IPaQUKH»

CamocrositesibHas padora

BBIMIOJIHEHHE IOMATHUX 3aJaHuil Mo pasaeny 4

IIpumepHasi TeMAaTHKA BHEAYIUTOPHOI CAMOCTOSITEJIbHOM PadoThI
Hanucanue pedeparos:

Crno)xeHre rapMOHUYECKUX KOJIeOaHmi
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I'paduueckoe penieHne ypaBHeHUN 1 HEPABEHCTB

Pa3pen 5. Hauaja

MaTeMaTH4YeCKOro aHaJIu3a 36
Tema 5.1. Conep:kanue y4e0OHOIro MaTepuaJia
IocnenoBarenbHOCTH. ITocnenoBarensaocT. CriocoObl 3ajaHUs M CBOMCTBA YHCIOBBIX IIOCIIENOBATEIHLHOCTEMN. 2
[TonsiTHE O Mpeene Nocaea0BaTEILHOCTH
Conep:xanue yueOHOro MaTepuaJia
CymmupoBaHue 1ociegoBarelbHOCTed. beckoHeuHo — yObIBaromjass reoMeTpuuecKas 2
IIPOTPECCHUS U €€ CyMMa.
IIpakTHYeckHe 3aHATHSA:
UYucnoBas mocie10BaTeIbHOCTh, CIIOCOOBI €€ 3aaHHtsl, BHIYUCIICHHS YJICHOB 2
nocnenosarenbHocTu. [penen nocnenoBarenbHOCTH. beckoHeuHo yObIBaro1as
reOMETpHUYECKasl Iporpeccust
Tema 5.2. [IponsBogHas Coaepxanue y4eOHOro MaTepuasa
ITponsBonnas. IloHsTHEe O MpPOM3BOAHOM (QYHKLIMHU, €€ TeOMEeTpUYecCKUd U (U3NYECKUI 2
CMbICJ. YpaBHEHHE KacaTelbHOM K rpaguky QyHkuuu. I[Ipon3BogHbBIE CyMMBI, pa3HOCTH,
IPOU3BEICHNUS, 4aCTHOTO. [IpOon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIMH
Coaepixanue yueOHOro MaTepuasa
[Ipon3BOHBIE CYMMBI, pa3HOCTH, IPOU3BENECHHUS, YaCTHOTO. [IpOn3BOIHBIE OCHOBHBIX 2
JIEMEHTAPHbBIX QYHKIMH
IIpakTHYeckHe 3aHATHSA:
IIpaBuna u popmyssl nupdepeHunpoBanms, TadIMULa TPOU3BOJIHBIX HIEMEHTAPHBIX
¢bynkuui. [Ipon3BoaHas: MeXaHHUECKUN U TEOMETPUUYECKUN CMBICI TPOU3BOIHOM. 2
VYpaBHEeHHE KacaTeIbHOU B 0OIIIEM BHUJIC
Conep:kanue y4eOHOIro MaTepuaJia 5
[IpuMeHeHue rnepBoi MPOU3BOAHON K UCCIEIOBAHUIO (PYHKITMH ¥ TOCTPOCHUIO TPaUKOB.
IIpakTHYeckHe 3aHATHSA:
HccnenoBanmne GpyHKIMH ¢ TOMOIIBIO TPOU3BOAHON. HaxoxaeHne HanOompIero, 2

HAaMMEHBIIET0 3HAUYEHHUS U SKCTPEMAIbHBIX 3HAUCHUN QYHKIIUN
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Coaepixanue yueOHOro MaTepuasa
[IpuMeps! HCIIOIB30BAHKS IPOU3BOIHOM I HAXO0KICHNS HAWIIYYIIEro peuIeHUs B

MPUKJIAIHBIX 3aa4ax. BTopas npon3BoaHas, ee reoMeTpu4eckuii u Gu3ndeckuii CMbICI. 2
Haxox1eHre CKOpOCTH JIJIs po1iecca, 3aJaHHoro GopMysnon u rpadukom
Tema 5.3. IlepBooOpa3nas u Conep:kanue y4e0OHOIr0o MaTepuaJia
HHTETpal [lepBooOpasnast u uHTerpan. [IpuMeHeHHe ONpEeeTIEHHOr0 MHTETpaia JJsi HaXOXICHUS 2
TJIOINAIM KpUBOJIMHEHHOM Tpanennn. Popmyna Herorona—IJleiibauiia
Conep:xanue yueOHOro MaTepuaJia
[IpumeHeHne OMpeAeIeHHOr0 HMHTErpajia Uil HaxO0XACHUS IUIOIIAAd KPUBOJHUHEHHOMN 2
tpaneuuu. @opmyna Hetorona—IJleiibauna
IIpakTH4yecKkue 3aHATHS:
WuTterpan u nepBoodpaznas. Teopema Hetotona-Jleitonuna. [Ipumenenne nnterpana k 2
BBIYMCIICHHUIO (DU3UYECKUX BEJIMYUH U TIIOMIAIeH
Coaepixanue yueOHOro MaTepuasa 5
[TpuMepsl IpuMeHeHHsI HHTEeTpaia B PU3HKE U TEOMETPUHU
KountpoJabHnas padora Ne 5: «Hayaia MmaTreMaTH4eCKOro aHaJaIu3a» 2
CamocrositeibHas padora
BBINOJHEHUE JOMAIIHUX 33JIaHUH IO pa3aeny S5
IIpumepHasi TeMaTHKa BHEAYJUTOPHOI CaMOCTOSITEIbHOI PadoThI 8
Hamucanue pedepara:
[Tonsitue nuddepeHnmana u ero NPUIOKEeHUS
Pasznen 6. KomOnHaTopuka,
CTATHCTHKA U TEOPHs 25
BEPOSITHOCTEI
Tema 6.1 DnemeHTHI Coaeprxanue yueOHOro MaTepuasa
KOMOMHATOPHKH OcHOBHbIE TOHATHS KOMOMHATOPUKH. 3aJaydl Ha TOJCYET 4YHCIa pa3MEIIeHHH, 2
MepecTaHOBOK, coueTaHuil. Pemenue 3a1au Ha mepedop BapuaHTOB
IIpakTHYecKkHe 3aHATHSA: 2
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Hctopus pa3BUTUs KOMOMHATOPUKH, TEOPHHM BEPOSITHOCTEH M CTAaTUCTUKH U UX POJIb B
pa3NUYHBIX cdepax UYeIOBEUECKOH Ku3HeaesTesnbHOCTH. [IpaBuia KOMOWHATOPHKH.
Pemenne koMOMHATOPHBIX 3a1a4. Pa3menenns, coueTanus 1 NepecTaHOBKU

Conep:kanue y4eOHOIro MaTepuaJia

®dopmyna ounoma HeroTtona. CBoiicTBa OMHOMUHAIBHBIX KOdGQumreHToB. TpeyrobHIK 2
[Tackaiis
Tema 6.2. DnemMeHThI TEOPUU Coaep:xanue yueOHOro MaTepuaJia
BEPOSATHOCTEH CoObITHE, BEpOSTHOCTb COOBITHS, CIOXKEHHE M YMHOXXEHHE BeposiTHOCTeH. [lonamue o 2
He3a8UCUMOCmuU coObLmuil
IIpakTnyeckue 3aHATHA:
Kitaccuueckoe onpenenenue BEposSTHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa O CyMMeE 2
BEpPOSATHOCTEN. BrIuncienue BeposiTHOCTEN
Tema 6.3. DnemeHTHI Coaep:xanue y4eOHOro MaTepuasa 5
MaTeMaTUYECKON CTATHCTHKH [IpencraBneHue AaHHBIX (TaOIMIBI, TUArPaMMBL, TPapUKH)
IIpakTnyeckue 3aHATHA: 5
[Ipuknanseie 3anaun. [IpeacrapieHne YNCIOBBIX JaHHBIX
KonTtpoJsbHasi padora Ne 6: «kKoMOuHAaTOpPHKA, CTATHCTHKA ¥ TEOPHsI BEPOSATHOCTEN» 2
CamocrosiTeibHas paGora
BBITIOJTHEHUE TOMAILIHUX 3a/laHui 10 paszaeny 6
IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOATEJIbHOI padoThI 9
Hanwucanue pedepara:
Cxembl bepHyuin MOBTOPHBIX UCTIBITAHUI
CpenHue 3HaUeHHs M UX IPUMEHEHUE B CTATUCTUKE
Paznea 7. 'eomerpust 47
Tema 7.1 Koopaunatsl u Coaeprxanue yueOHOro MaTepuasa
BEKTOPBI [IpsimoyronbHas (JeKkapToBa) cucTeMa KOOpAWHAT B mpocTpaHcTBe. DopMyna paccTosiHUA
MeXay JByMs ToukamH. YpaBHeHHs cdepbl. Bektopel. Moayns BekTopa. PaBeHcTBO 2

BeKTOpOB. CJI0KE€HHE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha uucio. PaszioxkeHue BekTopa Mo
HampaBJIeHUsIM. YToJ Mexay AByMs BekTopamu. Ilpoekuus BekTopa Ha och. KoopauHaTel
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BekTopa. CKalsipHOE MPOU3BEEHUE BEKTOPOB. lcronb30BaHNe KOOPAUHAT U BEKTOPOB IPU
pelIeHNH MaTeMaTHYeCKUX U IPUKJIAIHBIX 3a/1a4

IIpakTHYecKkHe 3aHATHSA:

JlekapToBa crcTeMa KOOpJUHAT B IIPOCTPAHCTBE. Y PaBHEHUE OKPYKHOCTH, Cepsl,
IJI0CKOCTH. PaccrosHue mexy Toukamu. Bekropsl. JleicTBus ¢ BekTopamu. Jlekaprosa
CHCTEMa KOOPJAUHAT B NIPOCTpaHCTBE. JIeMCTBUSI C BEKTOPaMH, 3alaHHBIMA KOOPAUHATAMH.
CkansipHO€ ITpOU3BEIEHNE BEKTOPOB. BEeKTOpHOE ypaBHEHHUE NMPSAMOI U MIIOCKOCTH.
Hcnosib30BaHne BEKTOPOB IIPU JOKA3aTENIbCTBE TEOPEM CTEPEOMETPUU

Tema 7.2. [Ipsmble u
IUIOCKOCTH B IIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

B3anMHOe pacnionoxeHue IByX NpsMbIX B IIpocTpaHcTse. [lapamienbHOCTh IpAMON U
IJI0CKOCTH. [lapauiesIbHOCTh NIIIOCKOCTEN

Coaep:xanue yueOHOro MaTepuaJia

[lepnieHIUKYISIPHOCTD NPSAMON U IUNIOCKOCTH. [lepneHIuKysip 1 HaKJIOHHAs. YO MEXITY
MIPSIMOM U TUIOCKOCTBIO. JIBYTrpaHHBIN yrojl. YTOJI MEXKIY IIOCKOCTSAMH.
IlepnieHUKYIAPHOCTD IBYX ILUIOCKOCTEN

Conep:xanue y4yeOHOro MaTepuaia

I'eomeTprueckue npeodpazoBaHusl IPOCTPAHCTBA: APAJUIETbHBIN IEPEHOC, CHMMETPHS
OTHOCHUTEIBHO IIockocTH. [lapannensHoe npoextuposanue. Inomane oproroHansHoOM
npoekuuu. M306paxeHne npocTpaHCTBEHHbBIX (pUryp

IIpakTHYecKHe 3aHATHSA:
[Ipu3Haky B3aMMHOTO PacloOI0KEHHS NIPSIMBIX. YTOJI MKy NpsMbIMHA. B3anmuOe

PacIoJIOKEHUE NPSIMBIX U IUI0CKOCTeN. [IepreHuKysp U HaKJIOHHAs K INIOCKOCTH. YTOI
MEXy NMPSMOUN U TIIOCKOCThIO. TeopeMbl 0 B3aUMHOM PAaCOI0KEHUH MPSIMOU U MIIOCKOCTH.
Teopema o Tpex nepneHaukyspax. [[puznaku u cBoiicTBa mapauiebHbIX U
MepHeHIUKYISPHBIX INIOCKOCTEN. PaccTosiHue OT TOYKH J10 TNIOCKOCTH, OT MPSIMOM 10
MIJIOCKOCTH, PACCTOSTHUE MEXKY TIIOCKOCTSIMU, MEX1Y CKPEUIUBAIOIIUMHUCS IPSIMBIMH,
MeX1y TPOU3BOIBHBIMU (PUTYpaMHu B ITpocTpaHcTBe. [lapamiensHoe MpoeKTHPOBAaHUE U €T0
cBoiicTBa. B3anMHoOe pacmonioskeHre MpoCTPaHCTBEHHBIX (DHUTYD

Tema 7.3. MHOTOrpaHHUKHU

Conep:kanue y4eOHOro MaTepuaJia
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Bepmunsl, pebpa, rpanu MHororpanHuka. [Ipusma. [lpsamas npusma. [IpaBunsHas npusma.
[Tapannenenunen. Kyo.

Conep:xanue yueOHOro MaTepuaJia
[Mupamupa. [IpaBunbHas nupamuaa. ¥Ycedennas nupamuaa. Terpasap. Cummerpuu B KyOe, B
napajuienenunese, B npusme u nupamuae. Cedenus ky0a, Ipu3Mbl U MUPAMUJIbI

Coaep:xanue yueOHOro MaTepuaJia

[IpencraBienre o MpaBUIBLHBIX MHOTOTPAaHHHUKAX (TETpas’ap, KyO, OKTadap, MOAEKadJp U
ukocadp). [1nomanm moBepXHOCTH MHOTOTPAHHUKOB

IIpakTH4yecKkue 3aHATHS:

Ceuenus ¥ pa3BepTKU MHOTOTPaHHUKOB. BuJibl cuMMeTpuii B npoctpancTBe. CUMMETpHs
TeJ BpallleHHs] © MHOTOTPaHHUKOB. Pa3nuuHbie BUIbI MHOTOTPAaHHUKOB. VX H300pakeHus.
[11o11a16 MOBEPXHOCTH

Tema 7.4. Tena u noBepXxHOCTH
BpalIeHUs

Coaepxanue y4eOHOro MaTepuasa

Hunuuap u konyc. YcedeHHbI koHyc. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTbD,
oOpasyronas, pasepTka. OceBble CEUEHHsI U CeUeHHsl, apaiesbHble ocHoBaHuto. [lap u
cdepa, ux ceuenusi. KacarenpHas II0CKOCTb K cepe

IIpakTHYecKHe 3aHATHSA:
Ceuenust 1 pa3BepTKH MHOTOTPAaHHHUKOB.

Tema 7.5. U3mepenus B
TEOMETPHUH

Copep:xanue yuedOHOro MaTepuasa

O6bem u ero usmepenue. Muterpanphas Qopmyna oobema. dopmynsl oObema KkyOa,
MPSIMOYTOJIBHOTO Tapaslieenureia, Npu3Mbl, HApa. Gopmynsl o0beMa THUPaMUILl U
KoHyca. DOopMYJIbI IO TOBEPXHOCTEH ITMJIMH]IPA U KOHYCa

Conep:kanue y4eOHOIro MaTepuaJia
@opmynel o0bema mmapa W miaowmwaau coepsl. [logobue Tten. OTHoOWEHUS MUIOMIAAEH
MMOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEI

IIpakTHYeckHe 3aHATHSA:
Brruncienue mnoraneil 1 00EMOB

KonTtpouabnasi pabora Ne 7: «I"'eomerpusi»

CamocrosiTesbHast padoTa
BBINOJHEHHUE JOMAIIHUX 3aJaHHI 10 pa3feny 7
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IIpumepHasi TeMaTHKa BHeayJUTOPHOI CaMOCTOSITeIbHOI padoThl
Hanucanue pedepara:

BekropHoe 3aaHue NpsIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE
[IpaBuiibHBIE U NTOIYIIPABUIIBHBIE MHOTOI'PAaHHUKA

KoHnueckue ceueHus U X IPUMEHEHUE B TEXHUKE

Kouncyabranuun

14

Hroro

234

J1sl XapaKTepUCTUKH YPOBHS OCBOCHMS yUeOHOT0 MaTepualla UCIOJIb3YIOTCS Clelyrolue 0003HAYCHUS:
1. — 03HaKOMUTEIIBHBIN (y3HABaHUE paHEEe U3yUEHHBIX 0OBEKTOB, CBOICTB);
2. — penpoAyKTUBHBIN (BBIIOJIHEHUE IEATEILHOCTH 110 00pa3ily, MHCTPYKLMHU UJIH 1101 PyKOBOJCTBOM)

3. — IPOAYKTUBHBIN (IUTAHUPOBAHKIE U CAMOCTOSTEIILHOE BHIIIOJTHEHHE JICATEIILHOCTH, PEIICHHE TPOOIEMHBIX 33/1a4)
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2.4. Coaepxxanue pa3aeoB JUCHUILIMHBI

2.4.1. 3aHATHA JeKIHOHHOI0 THIIA

Ne
pa3
nien
a

HanmenoBanue
paznena

Coneprxanue pasnena

dopma
TEKYILEero
KOHTPOJIA

1

2

3

4

BBenenue

Maremaruka B HayKe, TEXHHKE, 9JKOHOMHKE,
MH(POPMAIIMOHHBIX TEXHOJIOTHAX M MPAKTUYECKON
nearensHOCTH. Llenn u 3agaun n3ydeHns MaTeMaTHKH MTpU
ocoennu npodeccurt CI1O u cnenmansuocter CIIO0.

v

Anrebpa

Lenble u panuoHanbHble yucia. JJencTBUTEIbHBIC YUCIA.
Kommiiekcueie uncna. Kopuu u crenenn. Kopuu
HaTypaJbHOW CTENEHH U3 YHUCIA U UX cBOUCTBa. CTeneHu ¢
palnMoHaIbHBIMU ITOKA3aTeNIIMU, UX cBOMCTBA. CTeneHu ¢
JeHCTBUTENFHBIMU TTOKa3aTessiMu. Jlorapudwm. Jlorapupm
yucaa. OCHOBHOE JIorapu(pMUUECKOEe TOXKIECTBO.
JlecsaTuuHbIe U HaTypanbHbIe Jorapudmel. [IpaBuna
nercTBuH ¢ orapudmamu. Ilepexosr K HOBOMY OCHOBAHHUIO.
[IpeobpazoBanme anreOpandecKux BHIPAKESHUH.
[IpeoOpa3oBanue pallMOHAIBHBIX, UPPALUOHATIBHBIX
CTEIIEHHBIX, IOKA3aTeIbHbIX U JIOTapu(pMUUECKUX
BBIPAKEHUH.

YpaBHeHus u
HEPaBEHCTBA

VYpaBHEHUs U CUCTEMBl ypaBHEeHUH. PaninoHanbHble,
UppalrOHaNIbHbIE, TOKA3aTEeJIbHbIE U TPUTOHOMETPUUECKHE
YPaBHEHUS U cUCTeMbl. PABHOCUIIBHOCTh YpaBHEHUH,
HEpaBeHCTB, cucTeM. OCHOBHBIE TPUEMBI UX PEILICHUS
(pa3ioxeHne Ha MHOXHTENH, BBEJCHNE HOBBIX
HEU3BECTHBIX, I0JICTAHOBKA, rpapUuecKui METON).
Hepasencrta. PaninonanbHble, nppalroHalibHbIE,
IIOKa3areabHble HepaBeHCTBA. OCHOBHBIE IPUEMBI UX
pewienus. Mcnonp3oBaHue CBOUCTB U IrpauKoB (PyHKIUHA
IIPY PELICHUN YPAaBHEHUH U HEPABEHCTB. MeTon
HHTEpBaJIOB. M300paskeHne Ha KOOPIMHATHOU MJIOCKOCTH
MHO’KECTBA PEILIEHUH YPaBHEHUH U HEPABEHCTB C JBYMs
NIEPEMEHHBIMH U UX cucTeM. [I[puMeHenne MmareMaTu4ecKux
METOJIOB JIJIsl PELIEHMSI COAEPKATEIbHBIX 3aa4 U3
pa3nuyYHbIX 00JacTed HayKu U npakTuku. MHTepnperanus
pe3ynbTara, y4eT peajibHbIX OrpaHHYEHUH.

OCHOBBI
TPUTOHOMETPUHU

Pagnannas mepa yrua. BpamarensHoe aBmkenne. Cunyc,
KOCHHYC, TAHI'€HC M KOTaHIe€HC yucia. PopMyIsl
npuBeneHus. @opmyiisl cinoxeHus. PopMyIIbl yBOCHHUS
®opmyiibl TOJOBUHHOTO yria. [IpeoGpa3oBanus
MIPOCTENIINX TPUTOHOMETPUYECKUX BBIPAKEHU N
[Ipeo6pa3oBanne CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIUH B
MIPOU3BE/ICHNE U IPOU3BEACHUS B CYMMY.
TpuronomeTpruyeckue ypaBHEHUS 1 HEPABEHCTBA
[Ipocreiimue TpuronoMerpuueckre ypaBueHnusi. OopaTHbie
TpUrOHOMETpHUYecKHe QPYHKIMU. APKCHHYC, apKKOCHHYC,
ApKTaHIeHC.
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pa3
Jen

Hanmenosanue
paznena

Coneprxanue pasnena

dopma
TEKyILEero
KOHTPOJIA

2

3

4

DyHKIMHU, UX
CBOMCTBA U
rpaduku

Oyukrun. O6acTh ONPeAeTICHUS ¥ MHOXKECTBO 3HAUCHH;
rpaduk GyHKIUHU, TOCTPOEHHUE IPaUKOB PYHKIIUH,
3aJlaHHBIX Pa3IMYHBIMU criocobaMu. CBOHCTBA QYHKIUU.
MOHOTOHHOCTH, YETHOCTh, HEUETHOCTh, OTPAHUYCHHOCTD,
MePUOAUYHOCTD. [IpoMexyTku Bo3pacTaHusl U yObIBaHUS,
HauOOJbIIIee U HAMMEHbIIIEE 3HAYCHHUS, TOUYKH IKCTPEMyMa.
I'paduueckas narepnperanus. [Ipumepsr
(YHKIIMOHATTBHBIX 3aBUCUMOCTEH B PEalTbHBIX MPOIEccax U
SIBJIICHUAX. ApudMeTHdecKre onepannun Haa QyHKIUIMU.
Crnoxnas ¢pyHkius (kommosuius). OopaTHbie QyHKITUH. .
Onpenenenus QyHKINUN, X CBOICTBA U IpaduKH.
[IpeobpaszoBanus rpaduxos. [lapamiensHbIN epeHocC,
CUMMETPHSI OTHOCUTEIIEHO OCEH KOOPJIUHAT U CHMMETPHS
OTHOCHUTEIIbHO Hayajia KOOpJUHAT, CHMMETPHUS
OTHOCHUTEIILHO MPSMOK Y = X, paCTSKCHHUE U C)KATHE BJIOJTb
0CEH KOOpJMHAT.

v

Hauana
MaTeEMATUYECKOTO
aHajan3a

[TocnenosarenbHocTH. CriocOOBI 3aJaHMsI U CBOWCTBA
YHCIIOBBIX MOcienoBaTenbHoCTeN. [loHsTHE O Ipeaene
nocienosarenbHocTu. CyMMHpOBaHUE
nociiefioBareabHocTeH. beckoHeuHo yObIBaro1as
reoMeTpuuecKas nporpeccus u ee cymma. [Ipoussonnas.
[TonsaTne o Mpou3BOJHON PYHKINH, €€ TEOMETPUICCKUH U
(bu3nyeckui CMbICI. YpaBHEHHE KacaTelbHOH K rpaduky
¢yskuuu. [Ipous3BoHbIE CyMMBI, Pa3HOCTH, TPOU3BEACHUS,
yacTHbI€. [Ipon3BO/IHbIE OCHOBHBIX 3JIEMEHTAPHBIX
¢yskuud. [IpuMeneHne Mpou3BOAHON K UCCIIE0OBAHUIO
(GyHKIUH 1 TOCTpoeHUIo TpadukoB. [Ipumepsl
HCIIOJIb30BAaHUS TPOU3BOJHOU JUIsSl HAXOXKACHMUS
HaWIy4Ilero peleHus B IpUKIaHbIX 3a1adax. Bropas
MIPOU3BO/IHAS, €€ TE€OMETPUUYECKUI U (PU3NUECKUN CMBICIT.
HaxoxzaeHne ckopocTH 171 polecca, 3aJaHHOTO
dhopmynont u rpadpuxom. [lepBoodpazHast u HHTETpA.
IIpumeHeHne onpeeIeHHOr0 NHTErpasa Ul HaX 0K ASHUS
TIJIOIAI KPUBOJIUHEHHOH Tparnennn. Dopmyra
Herorona—IJlen6uuna. [Ipumepsl npuMeHeHUs: HHTErpaia B
(bu3MKe U TEOMETPHH.

KomOunaropuka,
CTaTUCTHKA U
TEOpHs
BEPOSATHOCTEM

OcHOBHbBIE OHATHSI KOMOMHATOPUKH. 3a/1a4uM Ha MOJICUET
quclia pa3MellleHuH, IepecTaHOBOK, coueTaHu!. Pemenue
3a1a4 Ha iepebop BapuanToB. @opmyna 6mHOMa HproTOHA.
CaoricTBa OMHOMMHAIBHBIX K03 urimenton. TpeyroibHuk
[Tackasst. CoObITHE, BEPOSITHOCTD COOBITHS, CJIOKEHUE U
YMHOX€EHHUE BeposiTHOCTEH. [[oHATHE O HE3aBUCHUMOCTH
coObITUH. J[MCKpeTHas cllydyarHas BEJIMYMHA, 3aKOH €€
pacnpenenenus. YucnoBble XapaKTEpUCTUKN JUCKPETHON
cilydyatHOW Benn4MHbl. [ToHsATHE 0 3aKOHE OOJIBIINX YUCET.
[IpencraBienue qaHHbIX (TaOJIUILIbI, TUArpaMMbl, TpapuKu)
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pa3
Jen

Hanmenosanue
paznena

Coneprxanue pasnena

dopma
TEKyILEero
KOHTPOJIA

2

3

4

I'eomerpus

B3aumHoe pacnonoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.
[TapannensHOCTh NPSAMOU U TIOCKOCTH. [lapaniensHocTb
wiockocTel. [lepneHauKyIsIpHOCT MPSIMOK U MIOCKOCTH.
[lepnenqukymnsip U HAKJIOHHAS. YTOJ MEXAY MPSMOU U
IJIOCKOCTBIO. JIBYTpaHHBIN yroi. YToa MEexXIy
IJI0CKOCTAMU. [leprieHAuKyISpHOCTD ABYX IJIOCKOCTEH.
I'eomeTpuueckue npeodpazoBaHusl IPOCTPAHCTBA!
HapajuieNIbHbIN IEPEHOC, CUMMETPHS OTHOCUTEIIBHO
wiockoctu. [lapamiensHoe nmpoekTupoBanue. M3obpaxenue
MIPOCTPAHCTBEHHBIX (huryp. MHororpannuku Bepiimnsl,
pebpa, rpanu MHOrorpannuka. [Ipusma. [psmas npusma.
[IpaBunbuas npusma. [lapannenenunen. Ky6. [Tupamuna.
[IpaBunbHas nupaMua. Y cedeHHas MTUPaMUAA.
Terparap.Cummerpuu B KyOe, B apaijiesienumnese, B
npusMe u nupamuze. Ceuenus Ky0Oa, Npu3Mbl U MUPAMUIBIL.
[IpencraBnenue o npaBUIIbHBIX MHOTOTPAHHUKAX
(Tetpasape, kyOe, oKTa’Ape, AOJEKadIpe U UKOCAdAPE).
Tena u noBepxHoctu BpaeHus Lunuuap u konyc.
VYceuennsit konyc. OCHOBaHME, BHICOTA, OOKOBas
MMOBEPXHOCTh, 00pa3yrolas, pa3BepTka. OceBble CEYCHUS U
cedeHus, napamienabHble ocHoBaHuto. [lap u chepa, nx
ceuenus. KacatenbHas miockocTs K cdepe. M3mepenus B
reomerpun O0BeM u ero usmepenne. HTerpaibHas
¢bopmyna oovema. opmyiiel 00beMa KyoOa,
MPSIMOYTOJIBHOTO NapajuleNenune1a, Ipu3Mbl, HUIMHIPA.
®opmynsl 00beMa THUpaMUIbl U KoHyca. DopmyIisl
IJIOLIA/IM TOBEPXHOCTEH IIWIMHPA U KOHyca. Dopmyis
o0beMa mapa u miomanu cepsl. Ilogobue Ten.
OTHoOIEHUS TUIOIAIeH TOBEPXHOCTEH U 00BHEMOB
nono6ubIX Ten. Koopaunate! u BekTops! [IpsimoyronapHas
(nekapToBa) cucTtemMa KOOPJAUHAT B IPOCTPAHCTBE.
®opMyna pacCTOSTHUSA MEKIY IByMs TOUKaMHU. Y paBHEHUS
ctepsl. Bexropsl. Monyibs BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCJIO.
Pa3noxxenne BeKTopa 1o HarpaBiIeHUSIM. YTOI MEKIY
nBymst BekTopamu. [Ipoekius Bekropa Ha ock. KoopanHatel
BekTOpa. CKansipHOe NMPOU3BEACHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPH PELIEHUN
MaTeMaTHYeCKHUX M MPUKJIAJIHbIX 3a/1a4.

v

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

2.4.2. 3aHATHA CEMUHAPCKOI0 THIIA
He npenycmorpenst

2.4.3. IlpakTHyecKue 3aHATHSA

Ne

Hanmenosanue
paszena

HaunmenoBanue npaktuyeckux (J1abopaTopHbIX) padoT

dopma
TEKYIIETro
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KOHTPOJIA

2

4

BBenenue

Y

Anrebpa

Apudmernueckue 1HCTBHS HAJ YHCIAMU, HAXOXKICHUE
MPUOIMHKEHHBIX 3HAYSCHUH BEJIMYUH U MOTPEIIHOCTEN
BBIYHCIICHUH (20COJIOTHOW U OTHOCHTEIIBHOHN ), CPAaBHEHUE
YHCJIOBBIX BBIpAXKEHUU. BbIunciaeHne u cpaBHEHUE KOPHEH.
BeinonHenue pacueTos ¢ pajukaigamu. Pemenue
HppalMOHANIbHBIX ypaBHEeHUH. HaxoxeHue 3HaueHun
CTEINEHEH ¢ palMOHalIbHBIMU NOKa3aTensiMu. CpaBHEHUE
creneHer. [IpeoOpa3oBanus BBIpaKCHUH, COACPIKALIIX
cTeneHu. Penenne nokaszarenbHbIX ypaBHEHUU. Penenne
NPUKIAAHBIX 3a1a4. HaxoxeHue 3HaueHnH jorapudma no
IIPOM3BOJILHOMY OCHOBaHUIO. [lepexos oT oHOrO
OCHOBAHUS K Apyromy. Beruucienue u cpaBHeHue
norapupmos. JlorapupmMupoBanue U MOTCHIIUPOBAHKE
BeIpaskeHUH. [IpuGiinKeHHble BEIYUCICHHS U PELICHUs
MPUKIIAAHBIX 331a4. Pemenne morapupmMudeckux
ypaBHEHHUH.

V,ITP,KP

YpaBHeHus U
HEPaBEHCTBA

Kopnau ypaBHeHHH. PaBHOCHUIIBHOCTD YPaBHCHHH.
[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIC TIPUEMbI PECIICHHSI
ypaBHEHUH. Pemenue cuctem ypaBHeHUH. Vcronb30Banue
CBOWCTB U TpadUKOB PYHKINH ISl pEIIeHUS ypaBHEHUN U
HEPaBEHCTB.

V,ITP,KP

OCHOBBI
TPUTOHOMETPHH

PanmanHbI MeTOT U3MEPEHNUs YIJIOB BPAILEHHS U CBS3b C
rpagycHol MepoH. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXK/IECTBA,
(OpMyIIBI CIIOXKEHUSI, YIBOCHUSI, TPE0OPa30BaAHNE CYyMMBI
TPUTOHOMETPUUECKUX (PYHKLIUH B IPOU3BEICHHE,
npeoOpa3oBaHKe PO- U3BEJICHHUS TPUTOHOMETPHUECKIX (PYHKITHI
B cymmy. [IpocTerie TpuroHoMeTpudeckue ypaBHEeHHUs U
HepaBeHcTBa. OOpaTHbBIE TPUTOHOMETPUUYECKHE (DYHKLIMH:
ApPKCUHYC, apKKOCHHYC, apKTaHTEHC.

V,ITP,KP

DyHKIMH, UX
CBOIiCTBa U
rpaduxu

[Tpumepsl 3aBUCUMOCTEH MEX]Ty TIEPEMEHHBIMHU B peaibHbIX
npoleccax U3 CMeXHBIX Jucuuiuind. Onpeaenenue QyHKINH.
IToctpoenue u urenue rpadukoB yHkui. McciaenoBanue
¢ynkuuu. CBoricTBa TMHEHHOH, KBaIPATHYHOH, KYCOYHO-
JTMHEHHOH M APOOHO-TMHEWHON QyHKIUK. HerpepbiBHbIE 1
nepuoguueckue pyHkunu. CBoricTBa 1 rpadMKu CUHYyca,
KOCHHYca, TaHI'€Hca U KoTaHreHca. O0paTHble (YHKINHU U UX
rpaduku. OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKITHH.
[TpeoOpasosanus rpaduka GyHkiuuu. [apMoHrUuecKue KojaeOaHusl.
[Tpuknanusie 3anaun. [lokasarenbHele, TorapupmMUIEcKue,
TPUTOHOMETPUYECKUE YPABHEHHUS] M HEPABEHCTRA.

V,ITP,KP

Hauana
MaTEMATUUECKOTO
aHajnsza

YucoBas 1mocie10BaTelIbHOCTh, CIIOCOOBI €€ 3a1aHus,
BBIYUCIICHHS YICHOB 1nocieoBaresbHocTH. [Ipeaen
M0CJIEI0BATEILHOCTH. becKOHEeUHO yOBIBaIOIIasi TeOMETPUIECKast
nporpeccus. [Ipon3BogHas: MEXaHHUECKHUI U TEOMETPHICCKUAN
CMBICTT TIPOU3BOTHON. Y paBHEHHE KacaTeIbHOH B 00IIIEM BHIE.
[IpaBuna u Gpopmynsl nupdepeHIMpoBaHms, Ta0IULA
MIPOM3BOIHBIX dJIeMEeHTapHbIX (QyHKUMH. ccnenoBanne GpyHKIUH
C TIOMOIITEI0 POU3BOAHON. HaxoxieHne HanOOoIbIIero,
HaMMEHBILET0 3HAYCHUS U DKCTPEMAJIbHBIX 3HAUCHUN (DYHKLIUH.
Wurerpan u nepsoodpasHast. Teopema HeioTona—Jlerionuna.

V.ITP,KP
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HpI/IMeHeHI/IG HUHTCIrpajia K BBIYUCIICHUTIO (I)I/IBI/IHCCKI/IX BCJIIMYHMH 1

IUIOILAJEH.
KomOunaropuka, [Mctopus pasBuTHs KOMOMHATOPUKH, TEOPUH BEPOATHOCTEH M V.I1P,KP
CTAaTHUCTUKA U CTaTUCTHKH U UX POJIb B PA3IMYHBIX Cepax YeTOBeUeCKON
Teopus JKU3HenesTeapbHocTU. [IpaBuina komOuHaropuku. Pemenne
BEPOSITHOCTE KOMOMHATOpHBIX 3a7a4. Pasmernenus, couetanus u
6 nepectaHoBku. bunom HeroToHa u TpeyrosbHuk Ilackans.

[Mpuxnamabie 3a1auun. Kitaccuueckoe onpesiesiecHue BepOSITHOCTH,
CBOJICTBA BEPOATHOCTEH, TEOpPEMa O CyMMe BEPOSTHOCTEH.
Brraucnenne BepositHocTed. [Ipukiagabie 3amadm.
[IpencraBieHne YNCIOBBIX aHHBIX. [IpuKIaHbIe 3a0a4u.

I'eomerpus [Ipr3Haku B3aMMHOTO PACIIONIOKEHHS IPSAMBIX. Y TOJ MEXKIY V.ITIP,KP
npssMbeIMU. B3anMHOe pacrosioskeHne NpsIMbIX U TIIOCKOCTEH.
[leprieHIUKyYIISIp 1 HAKIOHHAS K IVIOCKOCTH. YTOJI MEKAY MPSIMOH
1 TUIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PACIIOJIOKEHUH MPSMON 1
mI0ckocTh. TeopeMma o Tpex nepneHaukyspax. [IpusHaku u
CBOMNCTBA MapaJUICNIbHBIX U MEPIECHANKYJISPHBIX MJIOCKOCTEH.
PaccTosHue oT TOYKH 10 MIIOCKOCTH, OT MPSIMOM JI0 TMJIOCKOCTH,
PACCTOSIHUE MEKY INIOCKOCTSIMU, MEK/Ly CKPEILUBAOIIUMHUCS
NPSMBIMHU, MEXy IPOU3BOJIBHBIMU (PUTypaMy B IPOCTPAHCTBE.
[TapannenbHOE MPOSKTUPOBAHUE U €O CBOUCTBA. Teopema o

7 NIOWAOU OPMOSOHATLHOU NPOEKYUU MHO20Y20abHUKA. B3anMHOe
pacroioKeHne MPOCTPAaHCTBEHHBIX GUryp. PazmmuHbie BUABI
MHOTOrpaHHuKoB. X n3o0paxenus. CeueHusi, pa3BepTKH MHOTO-
rpanHuKOB. [Inommane nosepxHocTu. Buasl cumMmmeTpuit B
npoctpancTBe. CUMMETpHs TeJ BpaIlleHNs] U MHOTOTPaHHHUKOB.
Brrancnenne momaznert 1 o00bemMoB. Bektops. JlercTBus ¢
BEKTOpaMH. JlekapToBa cucTeMa KOOpINHAT B TPOCTPAHCTBE.
YpaBHeHHE OKPYKHOCTH, cpepbl, IITOCKOCTH. PaccTosiHue Mexmy
ToukaMH. J[eHCTBUS ¢ BEKTOpaMH, 3aJJaHHBIMH KOOPMHATAMHU.
CkassipHOE IPOM3BEACHNE BEKTOPOB. BEkTOpHOE ypaBHEHHE
NpSMOHN U MJI0CKOCTH. Vcrionb30BaHre BEKTOPOB MPH
JIOKa3aTeJIbCTBE TEOPEM CTEPEOMETPUH.

Ipumeuanue: I1P- npakmuueckasn paboma,, Y — ycmuwiii onpoc, KP — konmponvhas paboma

2.4.4, Conep:xkaHue CaMOCTOSITEILHON PaGoThI

CamocrositenbHast pabota cryaeHtoB (CPC) — 910 akTuBHBIE (HOPMBI
WHJUBUyJIbHOW M KOJUIGKTUBHOM NEATEILHOCTH, HAIIPABJICHHBIC HAa 3aKpEIUICHHE,
pacIIMpeHue W CHCTeMAaTH3allMi0 MPOWIEHHOTO MaTepualia Mo TeMaM Yy4eOHOM
JUCITUTITUHBI.

CamocrosiTennbHas paboTa SBIASETCS OJHMM W3 BHIOB YUYCOHBIX 3aHSATHM
CTYJICHTOB, IICJISIMU KOTOPOU SIBJISIOTCS:

— CHCTEMAaTH3allusl W 3aKpeIICHHWE IOJTYYEHHBIX TEOPETHYCCKUX 3HAHMA M
MPAKTUICCKUX YMCHHUH CTYICHTOB;

— yray0JIeHUE ¥ paCIIUPEHUE TCOPETUUCCKUX 3HAHUM;

— QopMupoBaHME YMEHHH WCIOJB30BaTh pa3UdYHbIe WH(GOPMAIIMOHHbBIE
WMCTOYHUKH (HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO TOKYMEHTAIUIO U CICITUATBHYIO

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

— (GopMHpOBaHHE CaMOCTOSATEIBHOCTH  MBIIUICHHUS, CIIOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaAMOpEaInu3aluu;

— pa3BUTHE UCCIEA0BATEIBCKUX YMEHUMN.

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

KpurepusiMu oneHkn pesynbraToB BHeayautopHon CPC aBistroTcs:

— YPOBEHb OCBOECHHUSI yUeOHOI0 MaTepHaa;

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

— 000CHOBaHHOCTb M YETKOCTb U3JIOKEHUS OTBETA;

— opopMiieHHE MaTepHaia B COOTBETCTBUU C TPEOOBAHUSAMH.

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

Bunni CPC:

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

— 10 3aKpeIVIEeHHI0 W CHUCTeMaTH3aluM 3HaHWii: paboTa ¢ KOHCIIEKTOM
JIEKITUH, padoTa ¢ y4eOHUKOM, JIOTTOJTHUTEILHOM JIUTEpaTy PO, MOATOTOBKA JOKIAI0B;

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

IIpumepHas Tematuka pedeparos:

HenpepbiBHbIE ApOOH.

[IpuMeHeHre CI0KHBIX MTPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
[TapannienbHOE TPOEKTUPOBAHHUE.

Cpennue 3HayeHus1 U UX PUMEHEHHE B CTATUCTHKE.
BekTopHoe 3aanue npsiMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOJeOaHUH.

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

. Konuueckue ceueHus: 1 UX TPUMEHEHHE B TEXHUKE.

10 [Tonsitue nuddepenimana u ero NPUI0KECHHUS.

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

CoNoaRrwWDE

2.4.5. IlepeyeHb y4eOHO-MeTOAUYECKOI0 o0ecredeHus 1JIsl CAMOCTOATEIbHOI padoThl
00y4aroIuXCcH M0 JUCUMUIIIIMHE

27



Ha camoctostenbHyo paboTy 00ydaronmxcsi OTBOAUTCS 64 yaca ydeOHOTO BpEMEHH.

Haumenosanue

pa3nena,  TEMBI,

Buaa CPC

[lepeuenpb y4eO0HO-METOIMYECKOTO obecrnieueHus
JTUCITUTITUHBI 110 BBITIOTHEHUIO CAMOCTOSITETHHOM PaOOThHI

2

3

BBenenue.

1.boromonoB, H. B. Maremaruka : y4eOHUK JIs
cpeaHero TmpodeccuoHanbHoro o6bpazoBanus / H. B.
boromonos, I1. U. Camoiinenko. — 5-e uza., nepepad. u go1.
— Mocksa : U3narensctBo FOpaiit, 2020. — 401 ¢c. —
:(ITpodpeccuonanbroe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexum JoCTyna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk MBanouu. Maremaruka: anredpa
Y Hayaja MaTeMaTHYeCKOro aHamusa, reomerpus [Tekcr] :
y4eOHUK Il KCIOJIb30BaHMS B Y4ye€OHOM Mpoliecce
oOpazoBatenbHbiX yupexjaeHuit CIIO nHa 6a3ze OCHOBHOIO
oOmiero oOpa3oBaHUsS C TIOJYYEHHEM CPEIHEro OOIIero
oOpazoBanus / M. U. bammakos. - 4-e u3f., crep. - Mockaa :
Axanemusi, 2017. - 253 c¢. : un. - (Ilpodeccuonanproe

obpaszoBanue. OOme0Opa3zoBaTebHbIC JAUCIUIUIAHBI). -
ISBN 978-5-44

Aureopa

l.boromonioB, H. B. Marematuka : y4eOHUK mJis
cpeaHero mpodeccuoHanbHoro o6pazoBanus / H. B.
boromonos, I1. Y. Camoiinenko. — 5-e uz., nepepad. u 101.
— Mocksa : U3nmarensctBo FOpaiit, 2020. — 401 c. —
:(ITpodeccuonanbroe oOpazoanue). — ISBN 978-5-534-
07878-7. — Pexxum JIOCTyTa :
https://urait.ru/book/matematika-449006

2. bammmaxkoB, Mapk MBanoBruy. MaTtemaTuka: anredpa
¥ Hayaja MaTeMaTU4YecKOoro aHamusa, reomerpus [Tekcr] :
y4eOHUK JUIsi WCIIOJNBb30BaHMA B Yy4eOHOM TIpoliiecce
obpazoBatenpHbIX yupexaeHuit CIIO nHa 6a3ze OCHOBHOTO
obmero oOpa3oBaHUS C TIOJYYECHHEM CpEIHEro OOIIero
oOpazoBanus / M. U. bammmakos. - 4-e u3f., crep. - Mocksa :
Axanemus, 2017. - 253 c¢. : wn. - (IlpodeccuonanpHoe

oOpaszoBanue. OOmeoOpa3oBaTebHble AUCHUILUIUHBI). -
ISBN 978-5-44

YpaBHeHus
HEepPaBeHCTBA

u

l.boromonioB, H. B. Marematuka : ydeOHUK mJis
cpeaHero mpodeccuoHanbHoro o6pazoBanus / H. B.
boromonos, I1. U. Camoiinenko. — 5-¢ uza., nepepad. u gor.
— Mocksa : M3parensctBo FOpaiit, 2020. — 401 c. —
:(ITpodeccuonanbuoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexxum JlocTyna :
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

https://urait.ru/book/matematika-449006

2. bammakoB, Mapk MiBanoBud. Maremaruka: anredpa
Y HavaJla MaTeMaTU4ecKoro aHanuza, reometpust [Tekcr] :
y4eOHUK Il HWCIOJB30BaHUS B Y4eOHOM TIpoliecce
oOpazoBarenbHbIX yupekaeHuii CIIO Ha 0a3e OCHOBHOTO
oOmiero oOpa3oBaHUsS C TIOJYYCHHEM CPETHETO OOIIEeTo
obpazoBanus / M. 1. bammMakos. - 4-e u3., ctep. - Mocksa :
Axanemust, 2017. - 253 c. : win - (IlpodeccuonanpHoe

obOpaszoBanue. OOmeoOpa3oBaTebHbIe JAUCHUIUIAHBI). -
ISBN 978-5-44

OCHOBBI
TPUTOHOMETPHUU

1.boromonoB, H. B. Maremaruka : y4eOHUK 1JIs
cpennero mpodeccuonansHoro O00pasoBanus / H. B.
boromonos, I1. . Camoiinenko. — 5-e uz., nepepad. u 101.
— Mocksa : U3znmarensctBo FOpant, 2020. — 401 c. —
:(ITpodeccnonansuoe obpazoBanue). — ISBN 978-5-534-
07878-7. — Pexxum JI0CTyma ;
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk MiBanoBuu. Maremaruka: anredpa
¥ Hauyaja MaTeMaTU4YecKOoro aHanusa, reomerpus [Tekcr] :
y4eOHUK JJIsi HKCIOJBb30BaHUS B Y4eOHOM Tpoliecce
oOpazoBarenbHbIX yupexaenuit CIIO Ha 0a3e OCHOBHOTO
oOmiero oOpa3oBaHUsS C TIOJYYEHHEM CPEIHEro OOIIero
oOpazoBanus / M. U. bammakos. - 4-e u3f., crep. - Mockaa :
Axanemus, 2017. - 253 c¢. : un. - (IlpodeccnonanpHoe

oOpazoBanue. OOue00pa3oBaTebHble JAUCHUIUIAHBI). -
ISBN 978-5-44

DYyHKIUH, 110.¢
CBOlcTBA "
rpaguxku

l.boromonioB, H. B. Marematuka : ydeOHUK mJis
cpeaHero mpodeccuoHanbHoro o6pazoBanus / H. B.
boromonos, I1. Y. Camoiinenko. — 5-e uz., nepepad. u 101.
— Mocksa : MU3parensctBo FOpaiit, 2020. — 401 c. —
:(IlpodeccnonansHoe oOpazoBanne). — ISBN 978-5-534-
07878-7. — Pexxum JIOCTyTIa :
https://urait.ru/book/matematika-449006

Hauanaa
MATEMATHYECKO
0 AaHAJIN3A

1.boromonoB, H. B. Maremaruka : yd4eOHHMK s
cpeaHero mpodeccuoHanbHoro obpazoBanms / H. B.
boromonos, I1. U. Camoiinenko. — 5-e uz., nepepad. u 101.
— Mocksa : U3narensctBo FOpaiit, 2020. — 401 c. —
:(ITpodeccuonanbuoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexxum JIOCTyIIa :
https://urait.ru/book/matematika-449006

2. bammmaxkoB, Mapk MBanoBruy. MaTtemaTuka: anredpa
¥ Hayaja MaTeMaTU4YeCKOro aHammsa, reomerpus [Tekcr] :
y4eOHUK [JIi HWCIOJB30BaHUS B Y4eOHOM Tpoliecce
oOpazoBarenbHbIX yupexkaeanii CIIO nHa 0a3e OCHOBHOTO
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

oOmmiero oOpa3oBaHUA C TIOJYYCHHEM CPEIHETrO OOIIEero
oOpazoBanus / M. U. bammakos. - 4-e u3f., crep. - Mocksa :
Axanemus, 2017. - 253 c. : un. - (IlpodeccnonanpHoe

oOpazoBanue. OOmIE0Opa3oBaTEIbHBIC JAUCIUIUIMHBI). -
ISBN 978-5-44

KomOunaTtopuka
, CTATHCTHKA W
Teopust
BEePOSATHOCTEM

1.boromonoB, H. B. Maremaruka : y4eOHHK s
cpeaHero TmpodeccuoHanbHoro oobpazoBanus / H. B.
boromonos, I1. N. Camoiinenko. — 5-e uza., nepepad. u go1.
— Mocksa : U3narensctBo FOpaiit, 2020. — 401 c. —
:(ITlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
07878-7. — Pexxum JoCTyna :
https://urait.ru/book/matematika-449006

I'eomerpus

l.boromonioB, H. B. Marematuka : y4eOHHUK IS
cpeaHero mpodeccuoHanbHoro o6pazoBanus / H. B.
boromonos, I1. . Camoiinenko. — 5-e uz., nepepad. u 101.
— Mocksa : U3zpmarensctBo FOpant, 2020. — 401 c. —
:(ITpodeccuonanbuoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexxum JIOCTyIIa :
https://urait.ru/book/matematika-449006

2. bammmaxkoB, Mapk MBanoBuy. MaTtemaTuka: anreopa
¥ Hauyaja MaTeMaTU4YecKOoro aHanusa, reomerpus [Tekcr] :
y4eOHUK JJIsi HKCIOJBb30BaHUS B Y4eOHOM Tpoliecce
oOpazoBatenbHbiX yupexjaeHuit CIIO na 6a3e OCHOBHOIO
oO1iero oOpa3oBaHUs C TOJIyYEHHUEM CpEIHEro OO0IIero
obOpazoBanus / M. 1. bammMakos. - 4-e uz., ctep. - Mockaa :
Axanemusi, 2017. - 253 c¢. : wn. - (Ilpodeccuonanproe

oOpazoBanue. OOue0Opa3oBaTebHble JAUCHUIUIAHBI). -
ISBN 978-5-44
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

OcobOeHHOCTh (perepaibHBIX TOCYJIAPCTBEHHBIX OOpPa30BATEIBHBIX CTAaHIAPTOB
o0pa30BaHUs — ATO WX JCITCIBHOCTHBIN XapaKTep, KOTOPBIA CTABHUT TJIABHOM 3aadeii
Pa3BUTHE JUYHOCTHU OOYUAIOIIErOCs.

[TocTaBneHHass 3amada TO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYCHHE,
HaIpaBJICHHOEC HA HAKOIUICHWE 3HAHWM, YMEHUI, HABBIKOB, B IPOILIECC Pa3BUTHUSA
JUYHOCTH CTYJ€HTa, a HWMEHHO BHEJPEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH. YXOJ OT TPAJUIMOHHOIO 3aHSATHUS Yepe3 MCIOJIb30BAHUE B IPOIECCE
00y4eHHs HOBBIX TEXHOJIOTHH MO3BOJISET YCTPAHUTH OJHOOOpa3re 00pa3zoBaTeIbHON
Cpeabl U MOHOTOHHOCTH YUe€OHOIO Mpoliecca, CO37acT YCIOBHUS JIJII CMEHBI BUJIOB
JEeSITETbHOCTH oOyyJarommxcs, MTO3BOJIUT pean3oBaTh TIPUHITUIIBI
30poBbecOepexeHusi. PexoMeHayeTcss OCyIIeCTBIATh BBIOOP TEXHOJIOTHMH B
3aBUCHUMOCTH  OT  MPEIMETHOTO  COACp)KaHWS, I1eJNed  3aHATHS, YpPOBHS
MOATOTOBJICHHOCTH  OOY4YaroUIMXCsl,  BO3MOXKHOCTH  YJIOBJIETBOPEHHUSI  HX
00pa3zoBaTEeIbHBIX 3aMIPOCOB U UX BO3PACTHON KaTErOpPHHU.

B ycnoBusax peamuzanmu TpeboBanuit ®I'OC Hamboiiee akTyalbHBIMH TIPH
M3YUYCHUHU MAaTEMATUKW CTAHOBSITCS CIEAYIOLIe 00pa30BaTe/IbHbIE TEXHOJIOTUH:

1) THYHOCTHO-CATEIIbHAS TCXHOJIOTHS;

2) urpoBasi TEXHOJIOT S,

3) pa3BuBaroias TEXHOJIOTHUS;

4) 3mopoBbecOeperaroias TEXHOIOTHS;

5) nH)OKOMMYHHUKAITMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTejibHbIE€ TEXHOJOTHH NP NPOBeAeHUN JIeKIHii

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

1 2 3

N |-

1. BBenenue JIngHOCTHO-IeATenbHAs
TEXHOJIOTHS,
Pa3BUBAIOILAS TEXHOJIOTHUS

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

3. Tema 1.2. KopHu, cTenenu u gsorapupmsbl JInynoCTHO-EATEIBHAS 6
TEXHOJIOTHUS;
Pa3BUBAOILAS] TEXHOJIOTUS

4, Tema 2.1. YpaBHEHUS U CUCTEMBI YpaBHEHUI JInynoCTHO-EATEIBHAS 2
TEXHOJIOTHUS;
Pa3BUBAOIAS] TEXHOJIOTUS

5. Tema 2.2. HepaBeHcTBa JInyHOCTHO-IEeATENbHAS 2
TEXHOJIOTHSI;
pa3BUBAOIIAS] TEXHOJIOTHUS
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Tema 3.1. OcHOBHBIE TIOHATHUS

JIny"HOCTHO-IEesITENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOIIAS TEXHOJIOTHUS

7. Tema 3.2 OCHOBHBIE TPUTOHOMETPUUECKUE JInuHOCTHO-IEATEIbHAS
TOX/IeCTBa TEXHOJIOTUS;
Pa3BUBAOIIAS] TEXHOJIOTUS
8. Tema 3.3 [IpeoOpa3zoBanus IpOCTEUITUX JlnynocTHO-esATEIbHAS
TPUTOHOMETPUYECKUX BBIPAKEHUI TEXHOJIOT U,
pPa3BUBAIOIIAS] TEXHOJIOTUS
9. Tema 3.4. TpuronoMeTpuueckrue ypaBHEHUS U JInuHOCTHO-IEATEIbHAS
HEpaBEHCTBA TEXHOJIOTUS;
Pa3BUBAOIIAS TEXHOJIOTUS
10. Tema 4.1 @ynkiuu. CoiicTBa GyHKIUH. JIn4yHOCTHO-EATENIbHAS
OO6parnbie GyHKIHH TEXHOJIOTHUS;
pa3BUBAOIIAS] TEXHOJIOTHUS
11. Tema 4.2. CteneHnsle, moka3aTelibHbIE, JIN4HOCTHO- eI TeabHAs
norapu(MUUECKue U TPUTOHOMETPUUYECKHE TEXHOJIOTHUS;
¢bynkiuu. OOpaTHbIE TPUTOHOMETPHUYECKHE pa3BUBAIOIAs TEXHOJIOTUS
byHKITUN
12. Tema 5.1. IlocnenoBarenbHOCTH. JInynoCTHO-AEATEIBHAS
TEXHOJIOTHUS;
pa3BUBAIOIIAS] TEXHOJIOTUS
13. Tewma 5.2. IlpousBoanas JlnuHocTHO-esATEIbHAS
TEXHOJIOTHUS;
pa3BUBAIOIIAS] TEXHOJIOTUS
14. Tewma 5.3. IlepBooOpa3Has u UHTErpa JIM4HOCTHO-/IesITeNIbHAS
TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTHUS
15. Tema 6.1 DneMeHTb KOMOMHATOPUKHU JIndyHOCTHO-EATEIbHAS
TEXHOJIOT U
pa3BUBAOIIAS] TEXHOJIOTHUS
16. Tewma 6.2. DneMeHThl TEOPUU BEPOSITHOCTEN JIngHOCTHO-IeATenbHAs
TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTHUS
17. Tewma 6.3. DneMeHThl MAaTEMaTHIECKOM JlnuHOCTHO-IEsATEIBHAS
CTaTUCTUKU TEXHOJIOTHUS;
pa3BUBAOIIAS] TEXHOJIOTHUS
18. Tema 7.1 KoopauHatsl 1 BEKTOPBI HNHpoKoOMMyHUKAIIMOHHAS
TEXHOJIOTHS;
3I0pOBhecOeperaromas
TEXHOJIOTHSI
19. |Tema 7.2. IIpsiMble 1 IJIIOCKOCTH B IPOCTPAHCTBE HNHpoKOMMYyHUKAITMOHHAS
TEXHOJIOTHS;
3I0pOBbecOeperaromas
TEXHOJIOTHSI
20. Tema 7.3. MHOrOrpaHHUKHN WNnpoxoMMyHUKaIIMOHHAS
TEXHOJIOTHUS;
310pOBBEcOeperaromas
TEXHOJIOTHSI
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21.

Tewma 7.4. Tena v MOBEPXHOCTH BpAILCHUS

HNHpoKOMMYyHUKAITMOHHAS
TEXHOJIOTHSI;
310poBbecOeperaroias
TEXHOJIOTHUSI

22.

Tewma 7.5. I3MepeHust B reoMeTpuu

HNHpoKkoMMyHUKAITMOHHAS
TEXHOJIOTHS;
310poBBbEcOeperaroias
TEXHOJIOTHUSI

3.2. O0pa3oBaTebHbIC TEXHOJIOIMU NPH NPOBEACHUH NMPAKTHYECKHUX 3aAHATHI

Ne

Tema 3auaTus

Buasl npuMensiembix
00pazoBaTeIbHBIX
TEXHOJIOTUH

Koo
qac

Bsenenune

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
pa3BuBaroIasi TEXHOJIOT U

Tema 1.1. Pa3zBurne mMOHATUS O YHCIIE

JInunocTHO-nesITENbHAS
TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTHUS

Tewma 1.2. Kopau, creneHu u jorapudmsl

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
pa3BuBaroIasl TEXHOJIOTHSI

12

Tema 2.1. YpaBHEeHUS U CUCTEMBI YPaBHEHUI

JInynoCcTHO-IesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS

Tema 2.2. HepaBeHcTBa

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
Pa3BUBAKOILAS TEXHOJIOTUS

Tema 3.1. OCHOBHBIE TIOHATHSA

JInynoCcTHO-IesITeENbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS

Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE
TOXJIECTBA

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
pPa3BUBAKOILAS TEXHOJIOTUS

Tewma 3.3 IIpeoOpa3zoBanust MPOCTEHTITIX
TPUTOHOMETPHUECKUX BBIPAKCHUN

JInynOoCTHO-IEesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS

Tema 3.4. TpuronomeTpuueckrue ypaBHEHUs U
HEpaBEHCTBA

JIMYHOCTHO-IeATEeIbHAS
TEXHOJIOTHS;
Pa3BUBAKOIIAS TEXHOJIOTHUS

10.

Tema 4.1 ®ynkuu. CBoiicTBa QyHKIIUA.
OO6patHble QyHKIIH

JInynoCTHO-IEesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS
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11. Tema 4.2. CteneHHbIe, TOKa3aTeIbHbIC, JIMIYHOCTHO-eATeIbHAS
norapuMUYECKHUe U TPUTOHOMETPUICCKUE TEXHOJIOTHS;
bynkuun. OOpaTHBIE TPUTOHOMETPHUICCKUE pa3BUBAIOIIAS TEXHOJIOTHS

byHKIIUU
12. Tewma 5.1. IlocnegoBaTeILHOCTH. JInuHOCTHO- eI TeIbHAS
TEXHOJIOTHSI;

Pa3BUBAIOIIAS] TEXHOJIOTUS

13. Tema 5.2. [IpousBoanas JIMYHOCTHO-IeATEIbHAS
TEXHOJIOTHSI;

Pa3BUBAIOIIAS] TEXHOJIOTUS

14. Tewma 5.3. IlepBooOpa3Hast U HHTErpajl JInuHnocTHO-EsATENbHAS
TEXHOJIOTHSI,

pa3BUBAIOIIAS TEXHOJIOTHS
15. Tema 6.1 DneMeHTb KOMOMHATOPUKHI JIMYHOCTHO-IeATeIbHAS
TEXHOJIOTHSI;

Pa3BUBAIOIIAS] TEXHOJIOTUS

16. Tema 6.2. DneMeHTbI TEOPUU BEPOSITHOCTEN JInaaocTHO-IesITeIbHAS
TEXHOJIOTHS;

pa3BUBAIOIIAS TEXHOJIOTHS
17. Tema 6.3. DireMeHTBI MATEMAaTHYCCKOMN JIM4HOCTHO-IeATeIbHAS
CTaTUCTUKHU TEXHOJIOTHSI;

Pa3BUBAIOIIAS] TEXHOJIOTHUS

18. Tema 7.1 KoopauHaThl U BEKTOPbI JInaHoCTHO-IesITebHAS
TEXHOJIOTHS;

Pa3BUBAIOIIAS TEXHOJIOTUS

19. Tewma 7.2. IlpsiMbie U TIJIOCKOCTH B IPOCTPAHCTBE JInuHOCTHO-EATEIbHAS
TEXHOJIOTHSI;

Pa3BUBAIOIIAS] TEXHOJIOTHUS

20. Tewma 7.3. MHOrOrpaHHUKHN JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHS;

Pa3BUBAIOIIAS TEXHOJIOTUS

21. Tema 7.4. Tena v MOBEpXHOCTU BpaIEHUS JInuHOCTHO-AEATEbHAS
TEXHOJIOTHSI;

Pa3BUBAIOIIAS] TEXHOJIOTHUS

22. Tema 7.5. U3mepenus B reOMETPUHU JIn4uHOCTHO- eI TeIbHAS

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

4.1. MaTepuaJibHO-TEXHUYECKAs 0a3a, He00OX0aAUMAas 1JIsl OCyIeCTBJIeHUsI
0o0pa3oBaTeJIbHOI0 MpoLecca Mo AUCHUNIUHE

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

O6opynoBanne yueOHOTO KaOUHETA:

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

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

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

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

4.2 IlepeyeHb HEOOXO0AMMOT0 IPOrPAMMHOI0 O0ecIeYeHusI

1. Omepanmonnas cucrema Microsoft Windows 10

2. IMaker mporpamm Microsoft Office Professional Plus

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

4. Wntepuer O6paysep Google Chrome (6ecmiatHoe nmporpaMMHOe oOecrieueHue,
HE OrpaHU4eHO, OECCPOUYHO)

5. K-Lite Codec Pack — yHuBepcaibHbI HA0Op KOJICKOB (KOJAMPOBIIHMKOB-
JEKOJUPOBIIMKOB) M YTWIUT JUIsi TPOCMOTpa W 0OpabOTKU ayauo- W
BusieodaioB (OecrulaTHOe NporpaMMHOe oOecreueHrne, He OTrpaHuyYeHO,
OeccpouHo)

6. WinDjView — nporpamMma st mpocmotpa daitos B ¢opmare DJV u DjVu
(cBOOOAHOE TTpOrpaMMHOE OOecredeHre, He OrPaHUYEHO, 0€CCPOUHO)

7. Foxit Reader — mpukiagHoe mporpaMMHOE OOECIeUeHHe Ui IPOCMOTpa
ANIEKTPOHHBIX JOKyMeHTOB B cranjgapre PDF (GecriatHoe mnporpammHoe
obecrieueHue, He OTPaHUYEHO, OECCPOUHO)
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5. MIEPEUEHb OCHOBHOM " E[OHOJIHI/ITEJILHOﬁ YUYEBHOWM JIUTEPATYPHI,
HEOBXOJINMOMU 1JIsA OCBOEHUA JUCHHUITJINHBI

5.1. OcHoBHas JuTEpaTypa:
1. boromonos, H. B. Maremaruka : y4eOHUK Ul CpeIHEro HpogecCHOHAIBHOTO

obpazoBanusi / H. B. boromonos, II. . Camoitnenko. — 5-¢ wusnm., mepepab. u jom. —
Mockga : UznarensctBo FOpaiit, 2020. — 401 ¢. — (IIpodeccuonansuoe oOpa3oBaHue). —
ISBN 978-5-534-07878-7. — Tekcr : nanekrponnsii // 3BC HOpait [caiit]. —

URL.: https://urait.ru/bcode/449006

2. bammakoB, Mapk VBanoBuu. Maremartuka: anreOpa U Havajla MaTeMaTHYECKOTO
aHaimza, reomeTpus [Tekct] : y4eOHHWK [UIsI WCHOJB30BaHHS B Y4eOHOM TIpoliecce
oOpazoBatenbHbIx yupexkaeHudt CIIO nHa 0a3e ocHOBHOro oOmiero oOpa3oBaHUsl C
noJilydeHueM cpeaHero oduiero oopazosanus / M. W. bammakos. - 4-e uzn., ctep. - MockBa

Axagemusa, 2017. - 253 c¢. : wun - (IIpodeccuonanbHoe 00Opa3oBaHUE.

O6mmeoOpaszoBarenbHbie qUCIUIUTHHGI). - ISBN 978-5-4468-4417-3

3. bammakoB, Mapk MBanoBuu. MaTtemaTuka: anredpa U Hayajga MaTeMaTHYECKOTO
aHanuza, reometpus [Tekcr] : 3a7a4uHuK : yueOHOE MocoOue I UCTIONb30BaHUS B y1eOHOM
npoiiecce oopazoBaTenbHbIX yupexaenuit CI10 na 6aze ocHOBHOTO 001ero oOpa3oBaHus ¢
noJiydeHueM cpeanero oduiero oopazosanus / M. W. bammakos. - 4-e u3n., crep. - MockBa
: Axanemus, 2017. - 414 c. - (IlpodeccuonansHoe oOpazoBanue. OO1e00pa3oBaTeIbHBIE
mucturuinabl). - ISBN 978-5-4468-5127-0

4. Matematuka : ydeOHHMK I cpefaHero mnpodeccuoHaabHOro oOpa3oBaHus /
O. B. TarapuukoB [m ap.]; mom obOmei pemakuueir O. B. TatapamkoBa. — MockBa :
WznarensctBo  IOpaiit, 2021.— 450c. — (IIpodeccuonanbHoe o0oOpa3oBaHHE). —
ISBN 978-5-9916-6372-4. — Texkcr : snektponusid / OBC HOpaiir [caiit]. — URL:
https://urait.ru/bcode/470067

5. Maremaruka. [Ipaktukym : yaeGHOE mmocoOue ajsi cpeHero npoheccuoHalIbHOTO
obpazoBanusi / O. B. TarapuukoB [u ap.] ; mox ob6mieit penakmueit O. B. TatapaukoBa. —
Mocksa : U3narensctBo FOpaiit, 2021. — 285 c. — (IIpodeccuonanpHoe oOpazoBanue). —
ISBN 978-5-534-03146-1. — Texkct : anektponHsii // DbC HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/470068

5.2. JlonosiHMTEIbHAS JIUTEPATYPA:

1. baBpun, WM. WM. Maremaruka: y4yeOHHMK U TPAKTUKYM [UIsl CPEIIHEro
npodeccuonanbHoro oopasosanus / . M. baBpun. — 2-e u3., nepepad. u gon. — Mocksa :
N3narensctBo  FOpaiit, 2020. — 616 c.— (IlpodeccuonanbHoe oOpa3zoBaHue). —

ISBN 978-5-534-13068-3. — Texkct : anektponHsiii // DbC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/449045

2. boromonos, H. B. Ilpaktuueckue 3aHsTus no marematuke B 2 4. Yactp 1 :
ydaeOHOe mocobue st cpennero npodeccuonanbuoro obpaszosanus / H. B. boromonos. —
11-e wu3xp., mepepab. u gon. — Mocksa : WsnarensctBo HOpaiit, 2020. — 326 c. —
(ITpodeccuonanproe oopazoBanue). — ISBN 978-5-534-08799-4. — TekcT : 31EKTPOHHBIM
I/ OBC Opaiir [caiit]. — URL.: https://urait.ru/bcode/449005

3. boromonos, H. B. Ilpakrnueckue 3aHsaTus 1no matematuke B 2 4. Yactp 2 :
ydyeOHoe mocobue it cpeaHero npodeccuonanbHoro oopaszosanus / H. B. boromomnos. —
11-e wu3n., mepepab. m pom. — MockBa : UMznatensctBo HOpaiit, 2020. — 251 c. —
(ITpoeccuonansroe obpazosanue). — ISBN 978-5-534-08803-8. — Tekcr : 3eKTpOHHBIN
// OBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/449004
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4, [MumageB, B.C. Maremaruka: y4eOHWK W TPAKTHKYM [JIsi CPEIHETO
npodeccuonanpHOro 00pazoBanus / B. C. Illunaues ; mox penakiueit A. H. Tuxonora. — 8-
e wm3a., mepepab. u jgom. — MockBa: WsnmarensctBo FOpaiit, 2020. — 447 c.—
(ITpodeccuonansuoe oopazoanue). — ISBN 978-5-534-13405-6. — TekcT : 2JIeKTpOHHBIN
// OBC KOpaiit [caiit]. — URL.: https://urait.ru/bcode/459024

5.3. llepuoguyeckne U3TAHUA:
1. Anre6pa u moruka. — URL: https://dlib.eastview.com/browse/publication/81412
2. Bectank MockoBckoro yauepcuteta. Cepust 01. Maremarnka. Mexanuka. —
URL: https://dlib.eastview.com/browse/publication/9045

5.4. Ilepeuenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX /1JI5l 0CBOECHUSI JUCIUILIUHBI:

1. MunHucTtepcTBO HayKu U Bhiciiero oopa3zoBanus Poccuiickoit denepanmn :
odunmanpHbIi caT. — Mocksa. — URL: https://minobrnauki.gov.ru

2. Poccwuiickoe obpa3oBanue : penepanbHbIi TopTan : caidT. — Mocksa, 2002. — URL.:
http://www.edu.ru

3. EnmnHoe oKHO IoCTyIa K 00pa3oBaTelbHBIM pecypcaM : HH()OpPMAIMOHHAS CHCTEMA :
caiit. — Mocksa, 2005. — URL: http://window.edu.ru

4. EnuHas KOJUIEKIHs MUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB : (elepalbHbIN mopTall
: caiit. — Mocksa, 2006. — URL: http://school-collection.edu.ru

5. ®epnepanbHBIA HEHTP HHPOPMALTMOHHO-00pa30BaTENbHBIX PECYPCOB : KaTajaor
pecypcos : caiit. — Mocksa, 2021. — URL.: http://fcior.edu.ru/

6. «YUEBA» : oOpa3oBaTenbHbIii IopTain : cadT. — Mocksa, 2000. — URL:
http://www.ucheba.com

7. OOpa3oBaHHE HA PYCCKOM : MPOEKT ['0Cy1apCTBEHHOTO HHCTUTYTA PYCCKOTO SI3bIKA
um. A. C. Ilymkuna : caiiT. — Mocksa, 2015. “URL.: https://pushkininstitute.ru/

8. eLIBRARY.RU : nayunas snextponHas oubauoreka : cailt. -Mocksa, 2000. — URL:
https://elibrary.ru

9. Hanwmonanbnas snextponnas oudmuoreka (HObB) : caiit. — Mocksa, 2021. — URL:
http://rusneb.ru

10. KubGepJlenunka : Hay4dHas dJIeKTpoHHas OuOIuoTeKa : caiit. — Mocksa, 2012, —
URL: http://cyberleninka.ru

11. «I"'pamora.py» — cipaBOUYHO-MH(POPMAITMOHHBIN TTOpTA : calT. — Mocksa, 2000. —
URL: http://gramota.ru

12.T'noccapuii.ru : cimy»0a TeMaTUYECKUX TOJIKOBBIX cioBapei : cailt. — Mockaa, 2000.
— URL: http://glossary.ru

13. «Academic.ru» : cmoBapu U SHIUKJIIONEIUH : calT. — Mockaa, 2000. — URL:
http://dic.academic.ru

14. Koncynberantlntoc : cnpaBoyHas npaBoBasi cucteMa : caidT. — Mocksa, 1997. —
URL: http://consultant.ru (OCTYII 0O JIOKAILHON CETH)

15. DnexkTpoHHBIN (HOHT HOPMATUBHO-TEXHUUECKOW U HOPMATUBHO-ITPABOBOM
unpopmanuu Koncopunyma «Koaekcy : caiit. — Cankt-Iletepoypr. — URL:
https://docs.cntd.ru/
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6. METOITUYECKUE YKA3AHMS JJISI OBYYAIOLUXCS MO
OCBOEHMUIO JTUCHUMIUHBI

JlucuuiuinHa npeaycMaTpyuBaeT JIEKIIMOHHbBIC U MPAKTUYECKUE 3aHSTHS.

YcmemnHoe u3yueHne Kypca TpeOyeT MOoCceeHus JEKINNH, aKTUBHOW paOOTHI Ha
MPAKTUYECKUX 3aHSITHUSAX, BBIMOJHEHUE BCEX YYEOHBIX 3aJlaHMsl MpernojiaBaTeds,
O3HAKOMJIEHUE C OCHOBHOM U JOTOJHUTEIBHON JINTEPATYPOU.

Bo BpeMms JieKIiMH CTYJCHT JI0JKEH BECTH KOHCTICKT.

PaboTa ¢ KOHCHEKTOM JIEKIIUIA MPEIoiaraeT MpoCMOTpP KOHCIEKTa B TOT XKe
JeHb 1ocie 3aHsatuid. [Ipu 3TOM HEOOXOAMMO TMOMETUTh MaTepHuasibl KOHCIIEKTA,
KOTOPBIE BBI3BIBAIOT 3aTPyAHCHUS 1Jisi TOHUMaHUs. [Ipu 3ToM o0ydaromuiics 10KeH
CTapaThCA HAWTHU OTBETHI HA 3aTPYAHUTEIbHBIE BOIIPOCHI, UCIIOJIb3YSI PEKOMEHTYEMYIO
auteparypy. Ecnu eMy caMocTOSITENBHO HE yAaloch pa3odparbcs B Marepuale,
HE0OX0IUMO  c(opMyaupoOBaTH BOMNPOCKI KM OOpaTUThCS 32 TMOMOIIBIO K
MpenoaaBaTelio Ha KOHCYIbTAllMU UK OJVDKaMIIeH JIeKIUH.

OOyuaromeMycsi He0OOXOJIUMO PETYJIIPHO OTBOAMUTH BpeMs IJii NMOBTOPEHHUS
MPOMICHHOTO MaTepuaia, IPOBEPsISi CBOU 3HAHUS, YMEHHUS U HABBIKU 110 KOHTPOJIbHBIM
BOIIPOCAM.

IIpakTHYeckne 3aHATHSA COCTABISIIOT BaXXHYI0 YacTh MPO(EeCcCHOHAIBbHON
MOATOTOBKU CTYyAeHTOB. OCHOBHasl 11€JIb MPOBEACHUS MPAKTUYECKUX 3aHATHN —
dbopMHUpOBaHUE y CTYJICHTOB AHAJIUTUYECKOTO, TBOPUECKOTO MBIIUICHHUS ITyTEM
MPUOOPETEHUS TPAKTUYECKUX HABBIKOB.

Mertoauueckue yka3aHus K TPaKTUUECKUM 3aHATHUIM 10 AUCHUIIIMHE HAPSY C
paboueil mporpaMmMoi u rpaduKoM y4eOHOTO IpoIecca OTHOCIATCS K METOANICCKUM
JIOKyMEHTaM, OIPEACIISIONIMM YPOBEHb OPraHU3aIliu M KauecTBa 00pa30BaTEIHHOTO
nporecca.

[Ipy moAroTOBKE K NPAKTHYECKHM 3aHATHAM HEOOXOJAMMO MPOCMOTPETh
KOHCHEKTHI JICKIIUA U METOJMYECKUE yKa3aHUs, PEKOMEHJIOBAHHYIO JIUTEpATypy IO
JTAHHOW Te€M€; MOJITOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOITPOCHL.

B xone BbIMOJIHEHUS WHAWBUIYATBHOTO 3aJaHUS MPAKTUUECKOTO 3aHSTHS
CTYJIEHT TOTOBUT OTYEeT O pabore. B oTuer 3aHOCATCS pe3yJbTaThl BBINOJIHEHHUS
Ka)XJI0ro MyHKTa 3a7aHus (rpaduku, TabJIUIIbl, paCueThl, OTBETHI HA BOIPOCHI TyHKTOB
3a/IaHusl, pPelIeHUuEe MPUMEPOB U 3adad U T.m.). 3a 10 MUH O OKOHYAHUS 3aHSATHUS
Mperno/iaBaTelib MPOBEPsieT 00bEM BBHITIOJHEHHOW Ha 3aHATUUA PaOOThl U OTMEYaeT
pe3ynbTaT B pabodeM )KypHale.

OcraBivecss HEBBIMOJTHEHHBIMA TYHKTBHI 3aJaHUSl MPAKTUUECKOTO 3aHATUS
CTYZEHT 00s13aH J10/1e71aTh CAMOCTOSATEIBHO.

[Tocne mpoBepku oTYETa MPENOJaABATEb MOXET MPOBOJIUTH YCTHBIM WU
MHACbMEHHBI ONpPOC CTYACHTOB ISl KOHTPOJIE YCBOGHHSI HMMHU OCHOBHBIX
TEOPETUYECKUX U MPAKTUUECKUX 3HAHUH 10 TeMe 3aHATUS (CTYACHTHI TOKHBI 3HATh
CMBICJI TIOJYYEHHBIX MUMHU PEe3YyJbTaTOB W OTBEThI HAa KOHTPOJIbHBIE BOMpOCHI). Ilo
pe3yJbpTaTaM IMPOBEPKM OTYETa M OIMpPOCa BBICTABIISIETCS OLEHKA 3a MPAKTHYECKOE
3aHSTHE.
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CamocrositenbHas padora ctyaeHtoB (CPC) mo QuCHUIIMHE UTPAET BaXKHYIO
POJIb B X0JI€ BCEr0 Y4EOHOro Mpouecca.
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7. OHEHOYHBIE CPEJICTBA VIS KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT ¢oHIA OLEHOYHBIX CPEACTB

OueHouHble  CpelncTBa  MpEeAHA3HAYEHbl JUISl  KOHTPOJSIT M OLEHKH
00pa30BaTENbHBIX JTOCTIKEHUN OOYYarolIMXCs, OCBOMBIIMX MpOTrpamMMmy yueOHOU
JVCHUIUIMHBI « MaTteMaTukay.

@OoHA OLEHOYHBIX CPEICTB BKJIKOYACT KOHTPOJIBHBIE MaTepUabl I
NPOBEICHHUS  TeKylero KOHTpoJass B  (opmMe 1OpoBepouHble  PabOTHI,
CaMOCTOSITeNIbHBIE PA0OTH M KOHTPOJIbHBIC pA0OTHI M MPOMEKYTOYHOM aTTecTallMu
B (hopMe HK3aMeHa.

Heau n 3axa4n GOHIOB OLIEHOYHBIX CPEACTB

@DOHIbI OIIEHOYHBIX CPEJICTB CO3MAIOTCA I aTTeCTallMM OO0ydYaroluxcsl ¢
[ENbI0 OICHKM WX TEPCOHANBHBIX JOCTIKEHHWH TMOATAMHBIM  TPEOOBaHUAM
cootBercTBytoMe [ITICC3 u npeacrasisieT co00il COBOKYITHOCTh KOHTPOJIUPYIOIIMX
MaTepUasoB, MO3BOJIAIONINX OIEHUTh YMEHUS, 3HAHUS, MPAKTUICCKUH OIIBIT.

@OHIBl OLIEHOYHBIX CPEJCTB IMO3BOJSAIOT YCTAaHOBUTH COOTBETCTBUE YPOBHS
MOJITOTOBKY CTYICHTA Ha KaXKJIOM dTarne 00ydeHust TpeOoBaHUsIM pabodeit mporpamMmsl
y4eOHOMN JTUCIUIIIAHBI.

3anauyamMu (DOHOB OLIEHOYHBIX CPEJICTB SBIISIOTCS:

—KOHTPOJb M  YOPABJICHHE IMPOLIECCOM MNPUOOPETEHUs]  CTyIAEHTaMHu
HEO0OXOIMMBIX 3HAHUH U YMEHUH, OTIpeIeTICHHBIX (peepaabHbIMK TOCY1apCTBEHHBIMU
oOpazoBatenbHbiMU cTanaapTamu CITO 1o cooTBETCTBYIOIIEH CTICIIUATBLHOCTH;

—KOHTpPOJIb W yIpaBleHUE JocTikeHueM uened peanmszauun [ITICC3
OTpEJICNICHHBIX B BHUJE Habopa oO0mMX #u TPO(PECCHOHATBHBIX KOMIETEHIUN
BBITYCKHUKOB;

—o0ecrieueHne COOTBETCTBUSL peE3yJbTaTOB OOyYeHHsS 3amadaM Oymyuiei
poecCUOHaNBbHOM eI TEIbHOCTH BBIMTYCKHUKA.

7.2. Kpurepum ouieHKH 3HAHUI

O1ieHKa MUChbMEHHBIX KOHTPOJIBHBIX PA00T 00yJarONTUXCS 10 MAaTEMATHKE:

OTBeT OLIECHUBACTCS OMMEMKOU «J», €CIIH:

— paboTa BBITTOJIHEHA ITOJTHOCTBIO;

— B JIOTHYECKHUX PACCYKJECHUAX U OOOCHOBAHUH PEIIEHUS HET TPOOEIIOB U
OIINOOK;

— B PCIICHUU HET MaTeMaTHYCCKHUX OIMTMOOK (BO3MOXKHA OJTHA HETOYHOCTD,
OMHCKAa, KOTOpast HE SIBJISETCS CJICICTBUEM HE3HAHUSI WJIM HEMOHUMAaHUS Yy4eOHOTO
MaTepuana).

Ommemxka «4» CTaBUTCS B CIEAYIONIUX CIydasX:

— paboTa BHITIOJTHEHA MTOJTHOCThIO0, HO 00OCHOBAHUS IIATOB PEIICHUS
HEJIOCTATOYHBI (€CIIM YMEHUE 000CHOBBIBATH PACCYKIEHUS HE SIBIISIIOCH
cHeuaibHbIM 00ObEKTOM MPOBEPKN);
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— JIOMYIIEHBI OJJHA OIIMOKA WM €CTh ABAa — TPU HEAOUETA B BBIKIAAKAX,
PHUCYHKaX, YepTekax WK rpaukax (€Ciu 3TH BUABI padOT HE SIBISLITUCH
CHeUalbHbIM 0OBEKTOM IPOBEPKH).

Ommemxa «3» CTaBUTCS, €CIIN:

— JIomyIIeHo 0osee 0JHOM omMOKY WK 0oJiee IByX — TPEX HEJOUYETOB B
BBIKJIQ/IKaX, UepTekax Wi rpapukax, Ho o0yyaronuiicst oo6aagaet 00sa3aTeIbHBIMU
YMEHHMSIMU 110 IPOBEPSIEMOMN TEME.

Ommemka «2» CTaBUTCS, €CIIU:

— JIOMYIIEHBI CYIIECTBEHHbIE OMMOKH, TOKa3aBIIUE, YTO 00yYarOIIUics He
o0nasaeT 00s13aTebHBIMU YMEHUSAMH IO JAHHOW TEME B MOJIHON Mepe.

O1eHKa yCTHBIX OTBETOB OOYYAIOIINXCS 110 MAaTEMATHKE:

OTBET OLICHUBAETCSI OMMEMKOU «5», €CIIA CTYAEHT:

— TOJIHO PacKpbUI CoJiepKaHue MaTepualia B 00beMe, MpeyCMOTPEHHOM
IIPOTPaMMON;

—  U3JI0KWJI MaTepHrasl FPaMOTHBIM SI3IKOM, TOUHO UCIIOIb3YS
MaTeMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B ONPEEICHHOMN JTIOTHYECKOM
MOCJIE0BaTEIbHOCTH;

— TPaBUJIIBLHO BBITIOJIHUI PUCYHKH, YEPTEKHU, rpa)uKu, COMYTCTBYIOIINE
OTBETY;

— TOKa3aJl YMEHHUE WUIFOCTPUPOBATh TEOPHUIO KOHKPETHBIMU IIPUMEPAMH,
MPUMEHSTH €€ B HOBOM CUTYallUU MPH BBIMOJIHEHUU PAKTUYECKOTO 3aJaHus;

— MOPOJEMOHCTPUPOBAJ 3HAHUE TEOPUH PAHEE U3YUEHHBIX COIMYTCTBYIOIINX
TeM, CHOPMHUPOBAHHOCTh M YCTOMYMBOCTH UCIIOJIB3YEMBIX IPU OTBETE YMEHUM U
HABBIKOB;

— OTBEYaJ CaMOCTOSITEIbHO, O€3 HABOSIINX BOIIPOCOB MPEIO1aBaTelIs;

— BO3MO>KHBI OJ]HA — JIB€ HETOYHOCTHU MPU OCBEIICHUU BTOPOCTETIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, KOTOPhIE YUCHHUK JIETKO UCIIPABUII MOCIIE 3aMeYaHus
YUUTENS.

OTBET OLEHUBACTCS OMMEmMKOU «4», €CIIA YAOBIECTBOPSIET B OCHOBHOM
TpeOOBAHUSIM Ha OIIEHKY «5», HO TIPU 3TOM UMEET OJUH U3 HEJIOCTATKOB:

— B UBJIOKEHUHU JIOMYIICHBI HEOObIINE MPOOEIIbl, HE UCKA3UBIIIEE
MaTeMaTHYECKOE COJIEp KaHUEe OTBETA;

— JIONYUIEHBI OJIUH — JIBA HEI0YETA MTPU OCBELIEHUH OCHOBHOT'O COJIEPKAHUS
OTBETA, UCIIPABIICHHBIE MTOCIIE 3aMEUYaHus MPENOJaBaTes;

— JIOMYIIIEHBI OIMOKa Wi 0ojiee IBYX HEIOYETOB IMPHU OCBEIICHUH
BTOPOCTENEHHBIX BOIIPOCOB WJIA B BBIKJIAJKAX, JIEFKO UCIPABICHHbIC [TOCTIE
3aMevaHus MPernogaBaTeis.

Ommemxka «3» CTaBUTCA B CIEAYIOIMIMX CIyYasx:

— HEMOJIHO PACKPBITO COJIEp)KaHUe MaTepuaia (ColepKaHue U3I0KEHO
dbparmMeHTapHoO, He BCera MoCieI0BaTeNIbHO), HO TTOKa3aHo oO0Iee MOHUMaHue
BOIIPOCA U TIPOJIEMOHCTPUPOBAHBI YMEHHUSI, IOCTATOYHBIC /111 YCBOCHHUS
nporpaMMHOro Marepuaia (omnpenesieHsl « TpeboBaHUSIMU K MaTeMaTHYECKON
MOATOTOBKE 00YyYaIOIIMUXCs B HACTOSIIEH ITporpaMMe Mo MaTeMaTHKE);
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— HMEJNCh 3aTPyAHEHUS WIH JOIYIIEHbI OITMOKH B OIIPEIEICHUN
MaTeMaTHYECKOW TEPMHUHOJIOTHH, YEPTEKAX, BBIKIIAJKaX, UCIIPABIICHHBIE I10CIIE
HECKOJIBKAX HAaBOJAIINUX BOIIPOCOB IIPENOAABATEILS;

— CTYAEHT HE CIPABWJICSA ¢ IPUMEHEHUEM TEOPUN B HOBOM CUTYALIMH NPU
BBIIIOJIHEHUH MTPAKTUYECKOIO 3a/I1aHMsI, HO BBITIOJHUI 3aaHusl 003aTEIBHOTO
YPOBHS CII0KHOCTH IO TAaHHOU TEME;

— TIPU JOCTaTOYHOM 3HAHUU TEOPETUUECKOIO MATEPHUAIIA BBISIBICHA
HEeJ0CTaTOYHasi CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHUI U HABBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOIIMX CIIydasax:

— HE PacKpbITO OCHOBHOE COJIEp KaHNE yUeOHOro MaTepuraa;

— O0OHapy’»KeHO HEe3HaHNE YUYEHUKOM OoubllIeH Wi HanboJiee BaXKHOW YacTu
y4eOHOro MaTepuaa;

— JIOMYIIEHbI OIIMOKH B ONPEEICHUN NOHATUN, TIPU UCTIOJIb30BaHUU
MaTEeMaTUYECKOM TEPMHUHOJIOTUHU, B PUCYHKAX, YEPTEKAX WIH rpaduKax, B
BBIKJIAJIKAX, KOTOPBIE HE UCIIPABIICHBI ITOCIIE HECKOJIBKUX HABOJAIINX BOIIPOCOB
IIPENOAABATEIIS.

O6mas kinaccudukaiys oumooK:

[Ipu olieHKE 3HaHU, YMEHUN U HABBIKOB OOYYAIOIIUXCS CIEAYET YUUTHIBATh
BCe OMIMOKM (rpyOble U HETPYOBI€) U HEJOUETHI.

1. I'pyObIMU CUMTAIOTCS OIIHUOKH:

— HE3HAHUE ONPEICNICHHUS] OCHOBHBIX MMOHATHI, 3aKOHOB, MPABUJ, OCHOBHBIX
MOJIOKEHUH TeOpUH, He3HaHuEe (HOPMYJT, OOIIETPUHITHIX CUMBOJIOB 0003HAYCHUI
BEJINYWH, €IMHUL] KX U3MEPEHUS,

— HE3HAaHWE HAMMEHOBAHUW €IMHUL] U3MEPEHHUS;

— HEYMEHHUE BBIJIEIIUTh B OTBETE TJIABHOE;

— HEyMEHHUE NMPUMEHSTh 3HaHUs, aJITOPUTMBI TSl PEIICHUS 3a/1a4;

— HEyMEHHE JieJaTh BBIBOJIBI M 0000IICHUS;

— HEYMEHHUE YUTaTh U CTPOUTH IPpaPUKH;

— HEyMEHUE MOJIb30BaThCs MEPBOUCTOUHUKAMHU, YYCOHUKOM U
CIIpaBOYHUKAMU;

— TOTeps KOPHS UJIM COXPaHEHHE MOCTOPOHHETO KOPHS;

— otOpackiBanue 06e3 00bSICHEHUI OJHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OILITUOKU;

— BBIYUCIIUTEINIbHBIC OMUOKH, €CJTU OHU HE SIBIIIOTCS OTHCKOM;

— JIOTUYECKHE OIINOKHU.

2. K verpy0OpIM ommOKkam clieTyeT OTHECTH:

— HETOYHOCTh (POPMYJIUPOBOK, OTIPEICICHHM, TIOHATUN, TECOPUI, BEI3BAaHHAS
HETOJHOTOM 0XBaTa OCHOBHBIX TPU3HAKOB OMPEAEIISIEMOTO MOHATHS UIH 3aMEHOM
OJIHOTO - JIBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTh rpaduka;

— HepalruoHaJIbHBIN METOJ PEIICHUS 3a/1a4d UM HEJIOCTATOYHO
MPOIyMaHHBIN TUIaH OTBETa (HapyIIEHHUE JTOTUKHU, TTOAMEHA OTACIBHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENEHHBIMU);
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— HEepalMOHAJIbHBIE METO/BI pa0OTHI CO CIIPABOYHOM U IPYrON JIUTEPATYpOU;
— HEyMEHHE pellaTh 3aJauu, BBIOIHITH 3a/1aHus B 00IIEM BHUJIE.
3. Hepoueramu saBnstoTCs:
— HEepaluMOHaJIbHbIE TPUEMBI BBIYUCICHUN U MPe0Opa30BaAHMIA;

— HeOpexHOe BHIMOJIHEHHE 3alUCe, YepTeke, cxeM, rpaduKoB.

7.3. OueHOYHBbIE CPeacTBA IS NPOBeJeHHUs TeKYyLIeH aTTeCTAaluu

Tekyiiuii KOHTPOJIb MOXKET MPOBOJAUTHCS B Popme:

— (poHTaIBHBIN OMpoC

— WHJWBUYaJIbHBIN YCTHBIN OITPOC
— TMHUCHMEHHBIN KOHTPOJIb

— TECTUPOBAHUE MO TEOPETHUECKOMY MaTepHaly
— TmnpakThyeckas (JlaboparopHasi) paboTta

— 3amura pedepara
— 3aIUTa BRIMTOJIHEHHOTO 3aaHus,
— pa3paboTka mpobemMbl Kypca (JI0KIam).

OI.[GHI/IBaHI/IG IIpH TeKymeﬁ aTTCCTall

®opma JInuneie [Tpumepsnr
aTTecrauu | 3HaHUA Ymenus Brazers KadyecTBa OLIEHOYHBIX
(HaBBIKM)
u CTy/IeHTa CpeACTB
VYcerHbli Kontpouns Onenka Onenka Onenka Bomnpocsr
OIpOC MO | 3HAHMH MO YMEHUS HaBBIKOB CIIOCOOHOCTH HPUIIAraroTCs
TeMaMm OTIpe/ICNIEHHBIM | pa3In4aTh paboThI ¢ OTIEPaTUBHO U
npobiaemam KOHKpETHBIE JUTEPATypPHBI | KAUECTBEHHO
TTOHATHUS MU OTBEYATh HA
UCTOYHUKAMHU | ITOCTABJICHHBIE
BOTIPOCHI
Pedepar Kontposnb Ornenka Ornenka Orenka Tewmbr
(toxam) 3HAHUU 1O YMEHHUS HaBBIKOB CIIOCOOHOCTH K pedeparoB
OTIpEICTICHHBIM | pa3inyaTh paboThl ¢ CaMOCTOATENIbHO | (TOKJIa70B)
npobiaemam KOHKpETHBIE JIUTEpaTypHBl | i pabore u [PUIIAraroTCs
TTOHATHUS MU aHaJn3y
UCTOYHUKAMHU | JIUTEPATYPHBIX
HMCTOYHHUKOB
KonTpons Onenka Onenka Onenka KonTponbH
Kontpons | 3HaHUS YMEHHUS HaBBIKOB CIIOCOOHOCTH ble paboThI
Has paboTa | TeOpeTH4eCKUuX | padoTaTh C paboThI ¢ OTIEPaTUBHO U [PUIIArarTCs
OCHOB MaTeMaTHYeCcK | MaTeMaTUYecK | KaueCTBEHHO
MaTEeMaTHKU. UM armnapaTroM | UM amnapaTroM | pemaTh
IS MIOCTABJIEHHBIE
obecrieyeHus Ha MPaKTHYECKUX
pelieHus paboTtax 3amauu
MIPAKTUYECKUX "
3ajad. apryMEHTHPOBAT
b Pe3yJIbTaThl
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le/IMepHBIe TECTOBBLIC 3a/laHUsA: HC ITPCAYCMOTPCHBLI.

IIpuMepHBIE BONIPOCHI AJIs1 YCTHOI'O ONpoca:

1.[laiiTe onpeneneHne KOMIUIEKCHOTO YHCIA.

2.JlaliTe onpeneiecHue MHUMOW €IMHULIbI

3.Ha3oBuTe HaTypalbHbIC YUCTA.

4.Ha3oBuTe paumoHaIbHbIE YHCIIa

5.Ha3oBuTte crerieHn MHUMOM € IMHUIIBI

6.Kakue KOMILIEKCHBIE YK ClIa HA3bIBAIOTCS PABHBIMU

7.Kakne KOMIUIEKCHBIE YK CJIa HAa3bIBAKOTCS COMPSKECHHBIMU.

8.Kakne KOMIUTIEKCHBIE YHCIIa HA3BIBAKOTCS MPOTUBOIOJI0KHBIMU

9.Kak n300paxaroTcsi KOMIUIEKCHBIE YHCIIa TEOMETPUUECKU

10.JaitTe onpeneneHre MOLYJIsi KOMIJIEKCHOTO YKCIIa.

11.Kak HailTH apryMeHTbl KOMIUIEKCHOTO YHCIIa

12.I1epeuncnure GOpMbl 3aMUCH KOMIUIEKCHBIX YHCEIT

13Kax BBITIOJIHATH IEHCTBUS HAJl KOMIUIEKCHBIMU YUCJIAMH B aJIreOpandecKon
dhopme.

14.Ha3z0BuTE YUCIIO CONPSHKEHHOE KOMIUIEKCHOMY Yucly Z = 2 - 31 ¥ IEpEeMHOKUB
UX JalTe OTBET

15.Yemy paBHBI KOPHU KBaAPATHOTO YPABHEHUS C OTPULATEIbHBIM
JTMCKPUMHUHAHTOM.

16./1aiiTe onpeaeneHne KOMILUIEKCHOTO YUCa.

17.3anucarh CBOKMCTBA CTENIEHU C MPOU3BOJIbHBIM MMOKA3aTEIEM.

18.YUt0 Ha3bIBaeTcs JiorapuMoM ¢ MPOU3BOJILHBIM OCHOBAaHUEM?
19.3anucath OCHOBHOE JIOTapU(PMUUECKOE TOXKIECTBO.

20.ITocTpouTs rpaduk nokazaTesbHON (PYHKIMH C OCHOBaHUEM OoJblIe 1.
21.Yro HazbiBaercs gorapudmMupoBaHueM?

22.Yt0 Ha3bIBAIOT HATYPAIBHBIM JOrapupmMom?

23.3anucath GhopMyIy Mepexojia OT OJHOTO OCHOBAHUS K IPyromy?

24 Hazosute Gpopmyinsl Kpamepa.

25.Ilepeuncinute METOIbI PEIIEHUSI CUCTEM JIMHENHBIX YPAaBHEHUI C ABYyMSI
HEU3BECTHBIMMU.

26.1lepeuncnute METOIbI PEIICHUSI CUCTEM JIMHEMHBIX YPAaBHEHH C TpEeMs
HEU3BECTHBIMHU.

2’7.Ha3oBuTE CBOICTBA ONPENECTUTENS.

28.Ecnu onpeaenuTeNb paBeH HYJIIO, TO CKOJIBKO PEIIEHU UMEET CUCTeMa
29.Yto HazbiBaeTcs GyHKIMEH?

30.Yro Takoe 006nacTh onpeaesieHus U 00J1acTh 3HAaUeHU PyHKITUU?
31.Yrto Ha3biBaeTcs pyHKIMEH 0OpaTHON JaHHON?

32.Jlath omnpesesieHrue CI0KHON (HyHKIIUU.

33.I1puBectu mpuMepbl OOPaTUMBIX (DYHKITHA.

34.IlepeuncnuTh criocoObl 3aaHus HYHKIIUMA, UX TOCTOMHCTBA M HEIOCTATKHU.
35.Yr1o HazbiBaeTcs rpadukom GyHKIUNA?

36.KakoBbl 0cOO€HHOCTH TpaUKOB MPSIMON U 0OpaTHOUN (PYHKITUN?
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37.01 yero 3aBUCUT 00JIACTh OMPEEICHHUS CIOXKHON HyHKITIU?

38.Kak no rpaduky GyHKIIUNA ONPENCTUTh, SIBISETCS U (PYHKIUS YETHON, HEUETHOM.
39.Y1o Ha3pIBaeTCs MPOU3BOAHON (PYHKIMM?

40.Yto nmokassiBaeT Npou3BoaHas (PyHKIHS B TOUKE?

41.KakoB reoMeTpUYECKHUI CMBICI POU3BOTHOMN?

42 KakoB (pu3u4eCKil CMBICI TPOU3BOTHON?

43.Kakue cBOWCTBA MPOU3BOIHOM BbI 3HAETE?

44 .11o xakum (hopmysaM BIYUCIISIOTCS MPOU3BOIHBIE TPUTOHOMETPUUYECKUX
byHKIUN?

45.1To xakum (opmysaM BEIYUCIISIOTCS MPOU3BOIHBIE CTENEHHOW (PYHKITNMN?
46.1To xakum (opmysaM BIYUCIISIOTCS MPOU3BOIHBIC TOKA3aTEIbHON QYyHKIIUN?
47.I1o xakuM (hopMyiaM BBIYHCIISAIOTCS TPOU3BOIHBIC JJorapuPMuiecKoit GpyHKInN?
48.Kak BBIYMCIISIFOTCSI TPOU3BOIHBIE CIOXKHON (PYHKITUN?

49.Yto HazbiBaeTcs nudpepennpranom GyHKuun?

50.Y1o HEOOX0IMMO C/IeN1aTh, YTOOBI BBIYUCIUTH AU PepeHran GyHKIIU?
51.Kakoii Bua uMeeT ypaBHEHHE KacaTellbHOU K rpaduky GpyHkiun Y= y(X)?
52.KakoB reomerpuueckuii cMbica auddepeniuana?

53.Kakas ¢yHKIMs Ha3pIBa€TCI MOHOTOHHO BO3pacTaromien?

54.Kakas (hyHKIHSI HA3bIBA€TCS MOHOTOHHO YOBIBaroIen?

55.Kak uccienoBars GyHKIIMIO HA MOHOTOHHOCTb?

56.Kakue Touku Ha3bIBAIOTCA KPUTUUECKUMU ?

57.Yt1o Takoe 3KCTpeMyM (PyHKITIHU?

58.Kak uccrnenoBaTh PyHKIMIO HA SKCTPEMYM IO IEPBOMY IPABUITY?

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

60.Kak BbIUUCIUTh HAaUOOJbIIIEE M HAMMEHbBIIIEEe 3HAaUCHUE (PYHKITUU Ha
MIPOMEKYTKE?

61.YTo siBisIeTCSI OCHOBHOM 3a/1a4€ii HHTETPAJIbHOTO UCUUCIICHUS?

62. Kaxkas ¢pyHKIMS Ha3pIBaeTCS MEPBOOOPA3HON s 3aJaHHON (QYHKITUH?

63. Eciu F(X) — mepBooOpa3Hast s f(X), To kKakuM paBEeHCTBOM CBSI3aHBI OHH MEXKTY
co0oi?

64. Chopmynupyiite TeOpeMy O CYIIECTBOBAHUU MTEPBOOOPA3HON (YHKITHH.
65. IlepBooOpa3Has ompeaenseTcs HeoJHO3HauHO. Kak 3T0 Hy»KHO MTOHUMAThH?
66. [Touemy mpu UHTETPUPOBAHUH (PYHKIIHIA MOSBISIETCS TPOU3BOIbHAS
MOCTOSTHHAS ?

67. Tlouemy omHa HyHKIHMSI UMEET 1ETYI0 COBOKYITHOCTh IMEPBOOOPA3HBIX ?

68. Kak 3ammcarh BCIO COBOKYITHOCTH IIEPBOOOPA3HBIX (PYHKITHIA?

69. Uto Ha3bIBaeTCS HEOMPEACICHHBIM HHTETPATIOM?

70. Yem otnuyaeTcsi HEOMPEALICHHBIA MHTETPaJl OT NepBOOOpa3HON (HyHKIUNA?
71. Tlouemy MHTErpall Ha3bIBAECTCS HEOMPEICTCHHBIM?

72.YT0 Ha3bIBAETCS BEKTOPOM B ITPOCTPAHCTBE?

73.Kakue ObIBaOT BEKTOPHI B MPOCTPAHCTBE?

74.Yemy paBeH yroJyl MEXIy BeKTOpaMu?

75.Yemy paBHa JjIMHA BEKTOpA?

76.UeMy paBHO CKaJISIPHOE MTPOU3BEICHUE BEKTOPOB?
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77.HeMy paBHO BEKTOPHOE MPOM3BEICHUE BEKTOPOB?

78. HayasibHOE TIOHATHE CTEPEOMETPHH (OTpeIeTICHUEe, OCHOBHBIE TIOHSITHS ).
79.AKCHOMBI CTEPEOMETPUHU.

80.CneacTBus U3 aKCHOM.

81.B3anMHO€ pacnonoKeHue AByX NPSAMBIX B IPOCTPAHCTBE.
82.B3anMHO€ pacIooKeHue IpsMON U IJIOCKOCTH.
83.IIpu3Hak mapajuieIbHOCTH MPSIMOM U TTOCKOCTH.
84.1Ipu3Hak napaieaIbHOCTH JIBYX IUNIOCKOCTEN.
85.Teopembl 0 napaJIeNbHBIX TNIOCKOCTSX.

86.1Ipu3HaK NEepeHIUKYJIISIPHOCTH NIPSIMOM U TUIOCKOCTH.
87.YpaBHEHUS TIIIOCKOCTH (00111€e€).

88.1Ipu3HaK NepIEeHINKYJIIIPHOCTH IBYX INIOCKOCTEN.
89.YciioBrE NnapauieIbHOCTH JIBYX INIOCKOCTEN.

90.Y cnoBre NeprneHIuKyIIPHOCTH IBYX INTIOCKOCTEM.
91.¥Yron mexny AByMs INIOCKOCTSIMU.

92 ITapameTpHuuecKOe ypaBHEHHUE MTPSMON B IPOCTPAHCTBE.
93.Kanonnueckoe ypaBHEHHUE IPSIMOM B POCTPAHCTBE.
94.Yto Ha3bIBAETCSI MHOTOTPAHHUKOM?

95 IlpuBeauTe npuMeEPbl MHOTOTPAHHUKOB?

96.YT0 Ha3pIBaETCS TEJIOM BPALLICHUS ?

97 ITpuBeauTe NpUMeEpHI TEJ BPAILCHHUS.

IIpyMepHBbIEe KOHTPOJIbHBIE PA0OTHI
Kontpoabnas padora Nel no reme «KopHu, cTenenu, Jorapupmbny
Bapuant Ne 1

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

B) 203/3.
3375’
r) 2-logs 10 —logs 4;
I[) 3210g3 5;
1 1
2 logzg—logzg
log, 256
2. YHOpocTHUTE BBIpAKCHHE:
7
) 8k3k2 5) Sa22
a) ——=; r—
k_g ’ %/a_s

3. BeImmosHUTE NEUCTBUS:

logo’l 0,005 - 10g0,1 0,05
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Bapuant Ne 2

1. Beruucnure:
2

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

B) V36 - 24 - 54;
r) 2-log; 6 —logs 4;
Il) 4310g4 3;
e) 1110g2 4+logq4 2_
2. YHOpocTUTE BBIpAKCHHE:
2

a) (32x71975; 6) V32a7 - Vad.
3. BeimosHUTE ACHCTBUA:

1
logg 45°

log,s 5 +

IIpumepHbIe NPpaKTHYECKUE 3aaAHMS:
3amanmue 1:

Bapuant Ne 1

1. Beruucnure:
3
a) 2-(0,3%)z;
6) V18- Y/-12;
B) V12 - 32 - 36;
r) 4-log,2-log, 4 + 2;
n) log: 200 — logs 8;
e) 104——3 10g10 5.
2. YrpocTuTe BhIpaKeHHE:
2 3
2, 3
2) M; 6) ¥2n13 - V8n3.
a3
3. BeinosiHuTE NEMCTBUA:

17
10813 17 - 10813 1_69

Bapuant Ne 2
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1. Beruucnure:

2 1
a) 3-83 — (82)3;

6)0,5 3/%;
B) V16 - V4 — 23/27;
r)loggs 6 —loggs 12;

) logs 2 4

e) (logs 6 —logs 12 + logs 24) - log4, 25.
2. YTIpoCTHUTE BBIpaKEHUE:

a) yg - yg; 6) "Vx25: Vx16,

3. BeimoHUTE NEWCTBUL:

logs 8

17
10g13 17 - 10g13 1_69

3ananue 2:
BapuanTt Ne 1
Beraucnutes npenernst:

. 3x?=17x+10 ) 5-X o WN1+z% -1 22X+ x+1
1o lim——. 2. lim—— . 3. lim ———. 4. lim —————
x5 3X° —16X+5 X253 _/2x -1 >3 3z x>0 3X7 4+ X +1
. 2x*-5x-3
5. Beruucauts npeaei GVHKIMUA lIm ———  opu X, =3 U X, = © .
petet yHKIt I rgx _15 P10 ’
BapuanTt Ne 2
Beraucnutes npenernsr:
_ 4x2—-Tx+3 . X o 1-1-x? . Bx* —x3+2x
1. im———. 2. 1lim . 3 limm—. 4. lm—.
x—1 3)(2 —2x -1 x—0 /3+X _ /3_X x—0 X2 X—>o0 X4 _8)(3 +1
. AXP —Tx=2
5. Beruucnuth npenen GyHkipn lim ——————— mpuX, =0 u X, =,

x>% 2X° —X—6
IIpuMepHBIe caMOCTOATEIbHBIE PA0OTHI
Pa6Gora 1:

Bapuant Ne 1
1. Beruucnure:
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T T T
2tg(—) -[tg — + cos—
) 9(,) ltgy+cos T

. 3
cosz —2sin ?

cos’ 336" —cos’ 156° +1g100° - tg350° tg*18°
tg?72° + ctg?162° 2

0)

. 3 7 37 37
B) Sin(a — ), CosSa@=—,C0Sf=——, —<a<2t U T<P<—);
) sin(e - ), ecu C.cosf=——c, = T < f<
3 V4
r) cosZa,ecyzucosw:g 151 0<a<5.

tg150° sin 200°
c0s320°ctg140°

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

3 3
Clgo=—urr<a<—.
3 2

2. OmpenenuTte 3HAK BHIPAXKEHUS:

sin2(3—”+ @) sin?(-a)

g -1,
Ctg (a—27l') Ct92(a_3l)
2

4. JlokaxuTe TOXKJIECTBO:

5. Ynpocrure: sin(a —2x)- 003(377[ —a)+tg(r—a)-tg (377[ +a) +cos’ (% -a).

Bapuant Ne 2
1. Beruucnure:
sin® x —3cos® x
a) y=

 2sin? x +cos? X
0) sin(—l%ﬂ) + cos(T) +1g (T) — ctg(T) :

, €CIIN tgx = 3;
177 227 31
2 T
B) tg(a + f3), ecnu Ctgazg, 0<a<§,
o 3 3
) COS—,ecauCosa =— U —<a <2r.
2 5 2

sin145°ctg250°
c0s315°tg200°

3. Breramcimnre 3HaYe€HHE OCTaJIbHBIX TPUTOHOMCTPHUYCCKHUX (bYHKHI/Iﬁ yria o, €CJIn

2. OHpGZ[CJ'II/ITe 3HAK BBIPAXKCHUSI:

4 r
COSa=—— U —<a<r.
5 2
4. JlokaxxuTe TOXKACCTBO: tga -tgp + (tga +tgpB) -ctg(a + B) =1.

5. Yopocrure: cos(%) . cos(%) — sin(%) -sin(%) :

Paoora 2:
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1°, c' = 8e. (tgx)' =

2% (x7)'= 0. (ctgx)’ =
B wactaoctn, X = 10°.  (arcsinx)’' =
’ . 11°.  (arccosx)’ =
3 o) 120, (arctgx)'=
(x°)'= 130 (arcctgx)’ =
(Vx)' = [TPABUJIA JIUOOEPEHIIMPOBAHUS
1 14°.  (uU+v)' =
-
30, (kx+b)' = 150, (U-v)'=
(@)= 160  (w)'=
B wactHOCTH, (€)= 17°. (cu)'=
5% (log, x)' = 8. Y i
B yactHOCTH, (Inx)"= v,
(Igx)' = :
i)-

B wactHOCTH, v .
6°. (sinx)' = ITPOU3BO/IHAS CJIOXKHOU ®YHKIN
70 (cosx) = 190, f(p(X))' =

Pa6ora 3:
3anucarh TaOJIUYHBIC HHTETPAIBI:
1°. I 0dx =
2°. Ixadx = B yvactHOCTH, j dx =
R
X

4°, J'axdx = B wactHOCTH, Iexdx =
5°, Icos xdx =
6°. jsinxdx =

dx
7°. =

-[ cos® X

dx

8°. =
-[ sin? x
dx dx
o — T =

9, _[ o B gwactHocTH, _[ g

d d
10°. Iaz :xz = B gactHOCTH, I1+);2 =
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7.4.01eHOYHBbIE CPeICTBA /1JIsl IPOBeIeHHs MPOMEKYTOUHOM aTTecTaAlUH
[IpoMexXyTOUHAasi aTTeCTalns

. JInunsble IIpumepsl
dopma IIpakTrueckuit
aTTeCTALIH 3HaHus Ymenus ONbIT (BIAZIeT) KayecTBa OLIEHOYHBIX
CTYJEHTa CPEICTB
Kontpossn | Konrpomns Onenka ymenust | Ouenka HaBbIKOB | OLieHKa KoHntposbHas
ast pabora | 3HaHUA peliaTth JIOTUYECKOTO crocobHoctu | pabota
OCHOBHBIX TUTIOBBIC MBIIUICHUSI TIPU | TPAMOTHO M | IPHJIaraeTcs
ONpezesieHuH, | 3a1auu B | pELIEHUN 3a/]a4 B | YETKO
TEopeM, obnactu obnactu u3Jararb
dbopmy, npodeccuoHalns | mpoeccuoHaNbh | MaTepuan B
MpaBWI U Mp. B | HOK HOM MUCbMEHHOM
MaTeMaTHKe JESTEIIbHOCTH. | IE€ATEIbHOCTU BUJIE
OreHka yMeHus
MMOHUMATh u
YMETh
MPUMCHSITh Ha
MPaKTUKE
TEOPETUYECKUI
MaTepuan
DK3amMeH Kontpoub I'pamoTHO Ouenka Bonpocst u
3HAHUA u3JIarath CIIOCOOHOCTH | OMJIETHI
OCHOBHBIX TEOPETUYECKUIl rPaMOTHO U | MPUJIAraloTCs
ONpENEICHUM, | MaTepuan 51 YETKO
TEopeM, YMeEIo u3Narath Xoj
bopmy, MPUMEHSTH €ro pelieHus
NpaBUJI U TIP. B | IPU  PEIICHUU 3a1a4y B
MaTeMaTHKe MPAKTHYECKUX obnactu
3a/1a4 npodeccruona
JIBHOU
NEeSTEIIbHOCT
u
apryMEHTHPO
BaTh
pe3yNbTAThI

7.4.1 llpumepHbIe BONPOCHI /IS MPOBeAeHHs POMEKYTOUHOI aTTecTAlMu:

1. enbie m pamuoHandbHble 4Yucia. JlelcTBUTeNnbHBIC uunciaa. AOCOTIOTHAS M
OTHOCHUTEJIbHAS OTPEITHOCTH.

2. KopHu u crenenu, ux cBoicTBA.

3. Jlorapudm: onpenenenue u coiictBa. Buasl norapudmos. [IpaBuna neiicTBuii
c Jiorapudmamu.

4, Jlorapudmuyeckue ypaBHeHUs: U HepaBeHCTBA. CrIOCOObI petieHusl.

5. [TokazaTenbHbIC ypaBHEHHS U HepaBeHCTBA. CIIOCOOBI peleHusl.

6. Pannannas mepa yria. COOTHOIIEHUS MEX1y T'palyCHOW U paJlMaHHON MepamMu

yraa. CuHyc, KOCUHYC, TAaHT€HC, KOTaHIeHC 4uciia. TpuroHoMmerpuieckue QpyHKIUU

YUCJIOBOTO apTyMEHTa, 3HAKU UX 3HAYCHUM.
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7. OcHoBHbIE TpUTOHOMETpUYECKUE ToXkAecTBa. Popmyiibl ipuBeaeHus. Cunyc u
KOCHHYC JIBOMHOTO yTJa.

8. [Ipocrenmue TPUTOHOMETPUYECKUE YpaBHEHUS. Pemenne
TPUTOHOMETPUUECKUX YPaBHEHHI

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

10. Crenennas GyHKIUSA: ONpeeieHNne, CBOWCTBA U TpapuKH

11. Tloka3atenbHas QyHKIIUS: ONpeIeIeHUe, CBOMCTBA U rpadKu

12.  Jlorapudmuueckast QyHKIMS: ONpeaeIeHNEe, CBOMCTBA U TPadUKH.

13. Cunyc, KOCHHYC, HX CBOMCTBA U TpaUKH.

14. TanHreHc, KOTaHTEHC, IX CBOMCTBA U TPa(UKH.

15. IlpeoOpazoBanust  rpaduxoB. [lapamiensHblii  HepeHOC,  CUMMETPHS
OTHOCHUTEJIBHO OCel KOOpJIMHAT U Havalla KOOPJIMHAT, PACTSHKEHHUE U CKATHE.

16. IIpousBoaHas: omnpeaesieHne, FeOMETPUUECKUN U PU3NUECKUI CMBICI.

17. TlpaBuna u Gpopmyinsl auddepeHupoBanus GyHKINN.

18. HeobOxoaumMble W JOCTATOYHBIE YCIOBHS BO3pacTaHWs W YObIBaHUS (YHKIHH,
CYIIIECTBOBAHMS SKCTPEMYMA.

19. HeoOxoammble M JOCTATOYHBIC YCIOBHS BBITYKJIOCTH W BOTHYTOCTH rpaduka
dbynkuuu. Onpeaesnenne TOUKy neperuoa.

20. Hawubonbliee u HauMeHbIlIee 3HAUCHUS (PYHKITUU Ha TIPOMEKYTKE.

21. OOmas cxema nocTpoeHus rpadukoB GYHKIIUNA C TTOMOIIBIO IPOU3BOTHOM.

22. IlepBoobOpa3nas: ompeneneHue. HeompeneneHHbll UHTETpa: ONpPEACIICHUE U
CBONCTBA.

23. ®opmynel  uHTerpupoBaHusA. CrmocoObl BBIYUCICHHUS  HEOIMPEACICHHOTO
WHTETpaa.

24.  OmnpeneneHHbIN UHTETPa: ONpeeJIeHIe, TEOMETPHUUECKUNA CMBICT i CBOMCTBA.
25. KpuBonuHelHas Tpanenus: MOHSATHE, CIOCOObI BBIYMCICHUS TUIOMIAAN C
MOMOIIIBIO OTPEACIICHHOTO HHTErpaa.

26.  OcHOBHBIC MMOHATHS KOMOUHATOPHKH.

27. CoOwrtusi. Knaccuueckoe ornpejeneHue BEpOSITHOCTH. TeopeMbl CIOXKEHUS U
YMHOKEHUSI BEPOSTHOCTEN.

28. Bekrtop: ompeneneHue u JeWcTBUs Haja HuMmH. CBoMCTBa ACHCTBHM Haa
BEKTOPaMH.

29. Ilonarue mpsIMOYTOJILHOM EKapTOBOM CHCTEMBI KOOPJUHAT HA TUIOCKOCTH U B
npoctpancTBe. [IpaBumna 1ercTBril Hall BEKTOpaMH, 3aJJaHHBIMA KOOPIMHATAMHU.

30. OcHOBHBIC TIOHSTHUSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUH U CIICICTBUS W3
HUX.

31. B3aumHOE pacnojoKeHUe NPSIMBIX, MPSIMON U MIJIOCKOCTH, ABYX IUIOCKOCTEN B

npoctpancTBe. OCHOBHBIE TEOPEMBI O APAJUIETBHOCTU NPSIMON U INIOCKOCTH.
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32. Ilonsitue yrma  MeXAy  CKpeUIMBalOIIUMHCS  HOpsiMbIMU.  [Ipu3Hak
[IapaJuIeIbBHOCTH IBYX INIOCKOCTEN, CBOMCTBA MTApaJUIENIbHBIX ITIOCKOCTEH.

33. llepneHauKynapHOCTh MPSAMOM M IUJIOCKOCTH. 3aBUCHUMOCTH  MEXKIY
NapaJyIeIbHOCTBIO U MEPIEHIUKYJIIPHOCTHIO IPSIMBIX U TIOCKOCTEH.

34. Ilepnenmukynsp W HakjgoHHas. OCHOBHBIE TEOPEMBbI O MEPHEHIUKYISIPE U
HaKJIOHHOM.

35.  Yrou Mexay npsiMoil M MIIOCKOCThIO. Teopema o TpEX NepreHIuKyJIsIpax.

36. Ilonatus AByrpaHHOrO yria, JMHEHMHOro yria, yria MeXAY IUIOCKOCTSIMHU.
OCHOBHBIE TEOPEMBI.

37.  IlepneHAMKYISAPHOCTH ABYX ITOCKOCTEH.

38. Mmnororpannuk. [ToBepxHOCTh MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHUKH.
39. Ilpusma: onpenenenue u Buibl. CedeHue B pu3Max.

40.  Ilapamnenenunen. Ceuenue B napayienenunene. OCHOBHBIE TEOPEMBI.

41. Ilupamupa: onpenenenue. [IpaBunbHas nupamuaa.

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

43. Ilap u chepa: onpeneneHne U CBOICTBA.

44, OOBeM reoMETPUYECKOro TeJla: MOHSATUE U OCHOBHBIE (DOPMYJIBI.

7.4.2. IlpumepHbIe 3a1a4M Il POBEeHNs IPOMEKYTOYHOMN aTTecTAlNH

BapuanTt Ne 1
Pemmre ypaBuenue: (x — 3)% + (x — 4)? — (x — 5)% — x = 24.
6x +2 > 3x —4,

2x+1>4x—7.
Pemmire cucremy ypaBHEHHH C TIOMOIIBIO ONPEAECIUTENEN CHCTEMBI:
5x + 3y + 3z =48,
2x + 6y — 3z =18,
8x — 3y + 2z = 21.

4, Pemure ypaBHenus: a) logs x = 2logs 3 + %logs 49 — §l0g5 27,
0)9* —2-3* = 63.

sin? (E)+tg3(§)—2 cos=

1.
2. Pemnre cucteMy HEpaBEHCTB: {
3.

5 Brruucnure: R =
’ : 2( 3(T\_o ¢in™
cos (4)+ctg (6) Zsm4
6.  Brunciwre 3HaUYEHHE OCTABLHBIX TPUTOHOMETPHUUECKHX (DYHKIMHI yIJIa o, €CIIU
. 3 7«
sina=—-u-<a<Tm.
4 2
Z1+Z
7. JI1s 3aIaHHBIXZ,, Z, Z3, Z4 BBIYACINATH BEIPAKEHUE —, €CIIH
Z3=2Zy

Z1 = 3 + i,Zz =-2 +3i,Z3 - 4‘_2i,Z4 = 4i.

Bapuant Ne 2
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1.  Pemmwre ypaBuenue: (5x +4)(5x —4) —10(x — 2) = 4.

3x —8< 2x —10,

2—5x=6—6x.

Pemmire cucremy ypaBHEHHH C TIOMOIIBIO ONPEACIUTENEN CHCTEMBI:

2. Pemure cucteMy HEpaBeHCTB: {
{Sx—3y+4z=6,

2x —y—2z =0,
x—2y+z=0.
4.  Pemmre ypaBHenus: a) log? x + log x = 6;
5 1

2

2
6) 5*+1 —3.5%2 = 122,

3ctg%+tg§-(tg%+sing)-

5. Brrauciure: —
2—COSTT—2 smg

6. Brruucnure 3HaueHUE OCTAIBHBIX TPUTOHOMETPUUECKUX (PYHKIIMM yTiia a, ecliu
V3 3m
cosa =?I/I7< a < 2.
VA _ZZ

7. I[JI?I 3a1aHHbIXZ, Z, Z3, Z4 BBIYUCIINTD BbIPAXKCHUC Z: 2

, €CIIH

zy=-3—1,2,=2—2i,z23 =3+ 21,2z, = 5.

7.4.3 IlpumepHbIe 3aJaHUA Uil IOATOTOBKH K IK3aMeHY

1. Hoctpouts rpaduk pynkumu y=3"-2
2. [TocTpouts rpaduk pynkuuu y = 3 + sin 2x.
3. Haiinure ob6nacts onpenenenus ¢y y = log,(8 —x), y =vx+ 1.
4. Uccnemyiite GyHKIMIO Ha YETHOCTh Y = X% COSX.
5. Haiitu f°(1),ecnu f(X) =i+4eX
. x? e*
6. Haiitu npousBoanyto pyukuuu f(x) = ) +Inx+ ”
. x*  x? 1
7. Haiigure MakcumyM QyHKIUH Y = 3 + 5 2x -2 3
8. Haiitu Touku nepernda pyHKIuU y = 5

1

. . -2 X

Q. Haittn HeonpeneneHHbId HHTErpal: J‘ T 3 [dx
10. HaiiTu HeonpeneIeHHBIN UHTETPAT: I (

11. BblYMCIHUTH ONpeNeeHHbIN HHTETrpal: I(BXZ + X)dx
2

12.  BbIYHCIUTH MIOMAAL GUTYPBI, OTPAHMYEHHOMN THHUAME Y = X°,Y =2 — X
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13. B mxkone 1254 ygamuxcsa. M3 Hux 1200 ¢ xopormei ycneBaeMocThio. Halitu
BEPOSITHOCTh TOT'0, YTO HAYyTa]l BEIOPAHHBIN YUYEHUK OyJ€T HEYCIEBAIOIIHM.
14.  CkosbkuMu cioco0amu 13 25 y4eHUMKOB KJIacca MOYKHO BbIOpaTh 4 JIJ1s1 y4acTus

B [TPa3JHUYHOM KOHIIepTe?

7.4.4 IllpumepHbIe OUIETHI AJs1 MPOBEIEHUA IK3aMeHa
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1920

MHWHUCTEPCTBO HAYKU U BBICHIEI'O OBPABOBAHUSA P®
®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIET0 00pa3oBaHus
«Ky0aHckuii rocyiapcTBeHHbI YHUBEPCUTET»

(®I'bOY BO Ky6I'Y)

HucTuTyT cpeanero npogecCHOHAJIbHOIO 00pa30BaHUs

BMWJIET Ne 1
1. Llenble u panroHanbHble yncia. JlelicTBUTENbHBIE YnCcia. AOCOTIOTHAS U
OTHOCHUTEJIbHASI IOTPEITHOCTH.
2. [IpsimoyronpHas (IekapToBa) cuCTeMa KOOPJAUWHAT B MpocTpaHcTBe. Dopmyna

pacCcTOSHUSA MEXAY JBYMSI TOUKaMU. Y paBHEHUE CEPBI.
3. Ha skx3amene 60 OuietoB, Anapeii He BeIyum 3 u3 HuX. Haliiute BeposiTHOCTH TOTO,

YTO €My MOMNAJEeTCs BBIyYEHHbIN OUIIET.

[Ipencenatens npeaAMETHON (LIMKIOBON) KOMUCCUHU 3.C. Erozapos

1920

MHWHHUCTEPCTBO HAYKU U BbICIHEI'O OBPA3OBAHUA PD
denepanbHOE rocy1apcTBEHHOE 010 KETHOE 00pa30BaTeIbHOE YUPEXKIEHHE BBICIIETO
o0Opa3oBaHUs
«Ky0aHckuil rocy1apcTBeHHbINH YHHBEPCHTET»

(®I'bOY BO KyoI'Y)

HNucTuTyT cpeanero npogecCHOHATBHOIO 00pa30oBaHuA

BUJIET Ne 2

1. Crenenu ¢ pallMOHAJIBHBIMU TTOKA3aTEISIMU: ONPEACIICHUE U CBOMCTBA.
2. BekTopsl B IpoCTpaHCTBE: ONPEACIICHUE U IEUCTBUS HAJl HUMH.
3. CKOJBKUMH CITIOCO0AMU MOXKHO U3TOTOBUTDH TPEXLBETHBIN (uiar ¢ rOpU30HTAIbHBIMU

MI0JIOCAMM, €CIIM UMEETCSI MaTepual 7 pa3InuHbIX [[BETOB?

[Ipeacenarens npeaMeTHON (IIMKJIOBOW) KOMUCCHH 2.C. Erozapos
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8.OBYYEHHE CTYAEHTOB-UHBAJINJIOB U CTYAEHTOB C OI'PAHUYEHHBIMU
BO3MOKHOCTAMM 3/10POBbsA

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

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

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI

He npenycmoTpeno
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Penenszus
Ha pabouyro MporpamMmy y4eOHOM TUCIUTLTNHBI
B/1.06 MaTtemaTuka
s cnenraiabHocTd 35.02.13 ITuenoBoacTBo

PaGouas nporpamma yuebnoi quctuminaet bJ1.06 Maremartuka pa3paboTaHa Juist CTYJCHTOB
cnenuanbHOCTH 35.02.13 IMuenoBoactBo cpeanero npodeccnonansHoro oopazosanus (manee CIIO)
Ha OCHOBE MPUMEPHOMN Mporpammbl o0Ie00pa3oBaTeIbHON yueOHOM JUCIUILTUHBI «MarteMaTuka:
anrebpa ¥ Hayala MaTeMaTUYeCKOTrO aHajiu3a; TeoMeTpus» Uil NpoQecCHOHANbHBIX
o0pa3oBaTeNbHbIX  OpraHu3alui, pekoMeHAoBaHHON  denepalibHBIM  TOCYJapCTBEHHBIM
ABTOHOMHBIM yupexaeHneMm «DenepabHblii HHCTUTYT pa3BUTHs oOpazoBaHus» (PI'AY «DHUPOy)
B KayecTBe IMPHUMEpPHOM MporpaMMbl [Uisi pealu3allud OCHOBHOW  mpodeccHOHaNbHOM
oOpa3zoBatenbHoil mporpammbl CIIO Ha 6a3e ocHOBHOro o0miero o0pa3oBaHHUS C IOTyYEHHEM
cpenHero o6mero obpazosanms. [Ipotokon Ne3 ot 21 wmronms 2015r. PerucrpannoHHBIA HOMEp
peuensuu 377 ot 23 utonsa 2015r. ®I'AY «DUPO».

VYuebnas mucummummHa bJ[.06 Matematnka u3ydaercss B Lukie 00meoOpa3oBaTebHOM
MOJATOTOBKH y4eOHOTO TUIaHa B 4acTH 0a30BbIX auctuiuinH BJl. OOydeHue mpoBoauTcs Ha 0ase
OCHOBHOTO O0IIero oO0pa3oBaHMsS W HAIEJICHO Ha MOJyYeHHE CpeaHero oOmiero obpa3zoBaHUS.
Pabouas nporpamma cocrapiieHa Juist O4HOM (POPMBI OOyUEHHUSI.

[Iporpamma cocTtaBieHa KBaTH(HUIMPOBAHHO, OTIMYAETCS CHUCTEMHBIM IMOIXOAOM. B Heil
OXBA4€HBl BCE OCHOBHBIC BOMPOCHI MO JAaHHOW IUCHMIUIMHE, MPOo(ecCHOHATbHAash 3HAYUMOCTh
KOTOPBIX, IPU MOJATOTOBKE KOMIETEHTHBIX CIIEIMATUCTOB, 0COOEHHO BeJIMKa. Bubl BHEAy AUTOPHBIX
CaMOCTOSITENIbHBIX pa0OT MO3BOJISIOT 000OIIUTE U YIIIyOUTh U3ydaeMblil MaTepuall, U HampaBIeHbI
HAa 3aKpeIUIeHHe YMEHUS MTOMCKA, HAKOIUJICHHS U 00pabOoTKU pa3InYHbIX KICTOYHUKOB HH(OPMALIUH.

Cucrema 3HaHMII W yMEHUH, 3aJ0’)KEHHAs B COJIEP)KAHUHU, CIIOCOOCTBYET MPUOOPETECHUIO
MPAKTHUYECKOTO OMBITa U COOTBETCTBYET TPEOOBAHUM K pe3yJibTaTaM ocBOeHHs rpenmerta. [lacopt
porpaMMbl OOOCHOBAaHHO U IOJIHO OTPa)KaeT CoJep’KaHuE AMCIUIUIMHBL, €€ POJb U MECTO B
MOJITOTOBKE CIICIIMAIMCTAa CPEIHEr0 3BEHA, PACKPHIBACT LIENH M 3aJa4d Y4eOHOH IMCUIUTUIMHBL
Onpenenensl TpeOOBaHUS K YMEHUSM U 3HAHUSIM CTYICHTOB.

PabGouas nmporpamma paccuntana Ha 234 yaca. J[aHHOE KOJIMYECTBO YacOB, BBIICIEHHOE Ha
OCBOCHHE YYEOHOW JUCIUIUTNHBI, TO3BOJUT IOIyYUTh HEOOXOAUMBIC 3HAHUSA M YMEHUS, KOTOPBIE
MOYXHO TIPHMEHSTh B JallbHEWIIEM Ha MpakTHKe. TeMaTW4ecKWid IJIaH HWMEET ONTHMAaJIbHOe
pacmnpeeseHre YacoB 10 pa3jienaM U TeMaM o 04HOM (hopme 00yueHusi, B COOTBETCTBUHU C Y4EOHBIM
tanoM. Kaxapiilt pa3ien mporpaMMbl OTpa)kaeT TEMATUKY U BOMPOCHI, MO3BOJISIFOIINE, B MTOJHOM
o0bemMe, U3y4YuTh HEOOXOIUMBIN TeopeTuueckuid Marepuai. [IpoBeneHne mpakTUYECKUX 3aHSITHM,
IOPEIYyCMOTPEHHBIX pabodell MporpaMMoH, TO3BOJIAIOT 3aKpENUTh TEOPETHUECKUEe 3HaHMS,
MpUOOpeTEeHHbIC TPU U3YYCHUH JTaHHOW AUCIUILIHNHBL.

Pabouas nporpamMma coepKUuT MUHUMYM JIUTEPATYPbI, HEOOXOIMMOMN /ISl U3yYeHUS TaHHOU
muciuriHel.  PaspabotanHass — pabouass mporpamMma ydeOHOW AMCHUIUIMHBI «MaTemaTukay
pEKOMEHAyeTC sl Uil MCIOJIh30BaHUS B y4eOHOM TMpoIiecce MpH TOATOTOBKE OOYYAIOMIUXCS IO
cuerraiabHocTH 35.02.13 ITuemoBoaCcTBO.

Penensenr:
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Penenszus
Ha pabouyro mporpaMmmy yueOHOM TUCIUTUTUHEI
BJ1.06 MaTtemaTuka
it cneranbHoctu 35.02.13 TTuenoBoacTBO

PaGouast mporpamma yuebnoit muctumiuasl bJ1.06 Marematuka paspaboTtaHa Ui CTYICHTOB
CIIENMaIBLHOCTH CpeJiHero npodeccroHanbHoro oopazosanus (naiee CIIO) 35.02.13 [TuenoBoacTBO Ha
ocHoBe [IpumMepHO# mporpaMmMbl 001Ie00pa3oBaTeIbHON Y4eOHON TUCITUTUIMHBI «MaTteMaTuka: anredpa
M Hayajla MaTeMaTH4eCKOTO0 aHaln3a; TEeOMETpUs» Uil NpO(PEeCcCHOHATBHBIX 00pa30BaTEIbHBIX
opraHuzanuii, pekomMeHJoBaHHOH denepasbHBIM TOCYAaPCTBEHHBIM AaBTOHOMHBIM YUPEXKICHUEM
«DenepanbHBIi MHCTUTYT pa3BuTHs oOpazoBanus» (PIAY «DHUPO») B kadecTBe NPUMEPHOI
MpOrpaMMBbl IS peali3allid OCHOBHOW TpodecCHOHaNbHON oOpa3oBarenpHON mporpammbl CITO Ha
0a3e OCHOBHOTO 001Iero 00pa30BaHUS C MOIYICHHEM CpeHero o0mero oopazoBanus. [Iporokos Ne3 ot
21 urong 2015r. Peructpauuonnsiii Homep perensuu 377 ot 23 uronst 2015t. ®I'AY «DUPO».

VyeOnass nuctmmmHa bJ[.06 Marematuka wusywaercss B LuKiIe 0O0mieo0pa3oBaTeIbHON
MOJITOTOBKM y4eOHOro miaHa B 4yacTu 0a3oBbix aucuuiuinH bJl. OOydenue mpoBoautcs Ha 0ase
OCHOBHOTO 0011eT0 00pa3oBaHMs U HAIlEJIEHO Ha MOJyuYeHHUe cpeaHero oduiero oobpazoBanus. Paboyas
nporpaMmma CoCTaBJIeHa JJisi O4YHOM (HOPMBI O0yUYEHHS.

[Iporpamma cocTaBiieHa KBaJU(PHUIMPOBAHHO, OTJIMYAETCS CHUCTEMHBIM MOAXO0I0M. B Heilt
OXBa4yeHbI BCE OCHOBHBIE BOTPOCHI IO JTAHHOW JAUCUUIUIMHE, TPO(hecCHoHaIbHasi 3HAYMMOCTh KOTOPBIX,
NpU TOATOTOBKE KOMIETEHTHBIX CIEHUAIMCTOB, OCOOCHHO BenuKa. BuIel BHEayIUTOPHBIX
CaMOCTOSITENIBHBIX Pa0OT MO3BOJISIOT O0OOIIUTH U YIITyOUTh M3ydaeMblii MaTepual, ¥ HaIpaBICHbl Ha
3aKpeIuieHHe YMEHHUsS TOWCKA, HAKOIUIEHHs M 00paOOTKM pa3lMYHbIX HCTOYHUKOB HH(OpPMAIIHU.
Cucrema 3HaHHI U YMEHHIA, 3aJI0)KEHHAsI B COJIEPIKAHUH, CITOCOOCTBYET MPUOOPETEHHIO MPAKTHYECKOTO
ONBbITa W COOTBETCTBYET TPeOOBaHHSM K pe3yibTaTaM OCBOEHHs mpeamMera. [lacmopt mporpammbl
000CHOBAaHHO M TIOJTHO OTPa)kaeT COAepkKaHUe TUCLUUIUIMHBL, €€ POJIb U MECTO B TOJTOTOBKE CIIELUAINCTA
CPEIHEro 3BEHAa, PAcKphIBaeT LENM W 3ajaud y4deOHoOW aucuuruiuHbl. OmnpenerneHsl TpeOOBaHUS K
YMEHHSIM U 3HAHUSM CTYJICHTOB.

Pabouas mporpamma paccuntaHa Ha 234 uaca. J[aHHOE KOJMYECTBO 4acOB, BBIJIEJIEHHOE Ha
OCBOGHHE yUeOHON JUCIUITIMHBI, TO3BOJIUT MOJTYYUTHh HEOOXOAMMBIE 3HAHUS U YMEHHUS, KOTOPHIE MOYHO
MPUMEHSITh B JaJbHEHIlIeM Ha IpakTuke. TeMaruueckuil IiaH MMEeT ONTHUMAabHOE paclpejelieHre
4acoB IO pa3ieiaM U TeMaMm 1o 09HOi (hopme 00ydeHus, B COOTBETCTBUH C YI€OHBIM TuTaHOM. Karkibrii
pa3zen mporpaMMbl OTpakaeT TEMATHUKYy M BOMNPOCHI, MO3BOJIAIOIIME, B IMOJHOM OOBbEME, U3YUHUTh
HEOOXOIUMBIH TeopeTuueckuid marepuai. IlpoBeneHue NpakTUYECKUX 3aHITUHA, MPerTyCMOTPEHHBIX
paboueil nmporpamMMoii, MO3BOJSIFOT 3aKPENHUTh TEOPETHUECKUE 3HAHUS, TPHOOPETEHHBIE MPH U3YUYCHUH
JAHHOW JAMCLUIUIMHBI.

Pabouast nmporpaMma COIEPKUT MUHUMYM JIUTEPATYpbl, HEOOXOIUMON ISl M3yYEHUs JaHHOU
qucuIuHbL. - PaspaboranHas pabouast mporpamma y4eOHON AMCHMIUIMHBI «MareMaTuka
PEKOMEHIIyeTCs JUIsl HCIIOJIb30BaHMA B Y4YeOHOM TIpoIllecce MpH TOATOTOBKE OOYYaIOUIMXCS 10
crieuuanbHocT 35.02.13 TTuenoBoacTBO.

Penensenr:
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