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1. MACIHIOPT PABOYEM MPOT'PAMMBI YUEBHOM JIUCITATIJIMHBI

1.1. O6aacTh NnpUMeHeHHUs MPOrPaMMbI

Pabouas nmporpamMmma nuCHUIUIMHBI « MaTemMaTrKay pa3paboTaHa Jijisi CTyAEHTOB
CHEeIUaIbHOCTH cpeaHero mpodeccuoHadpbHOoro obpaszoBanms (mamee CIIO)
21.02.05 3emMenbHO-UMYIIIECTBEHHBIE OTHOIICHHUS Ha OCHOBE MPUMEPHOI MPOTrpaMMbl
oOmieoOpazoBaTenbHON y4eOHOW AUCHUIUIMHBI «Maremartnka: anreOpa W Hadvania
MaTEeMaTHYECKOTO aHalln3a; TeOMETPHs» Ui MpodeccruoHaIbHBIX 00pa30BaTeIbHBIX
opraHu3ainui, pekoMeHjoBaHHOW dDenepaabHbBIM TOCYIAPCTBEHHBIM AaBTOHOMHBIM
yupexaeHuem «dDenepanbHblii HHCTUTYT pa3BUTHs oOpazoBanus» (PI'AY «DUPOy)
B KaueCTBE MPUMEPHOM MpOrpaMMBbl JIJIsl peaiu3alii OCHOBHOM MpodeccuoHanbHOM
oOpazoBarensHOil mporpammbl CIIO Ha 6a3ze ocHOBHOTO 0O0IIEro oopa3oBaHUs C
MOoJIydYeHHeM cpeqiHero obrero oopazoBanus. [Iporokon Ne3 ot 21 wuroms 2015r.
Peructpaunonnsiii Homep peuenszuun 377 ot 23 uronsg 2015r. ®I'AY «DUPO» ¢
yuetoM [IpumepHON OCHOBHOM 00pa3oBaTeNbHON MPOrpPaMMbl CPEIHETO OOIIETo
oOpa3zoBaHus, O0JI00peHHON perieHueM ¢eaepaIbHOro  Yu4eOHO-METOIUYECKOTO
oObeauHeHus 1o 001eMy 00pazoBaHuio (MpoTokoi oT 28 utoHs 2016 r. Ne2/16-3).

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

VyebOnast IUCIUIIINHA «MaremaTuka» H3yvaercs B IIUKJIE
00111e00pa30BaTENIbHBIX JTUCIUIUINH, (POPMUPYEMBIX U3 00S3aTEIBHBIX MPEAMETHBIX
obnacteit ®I'OC cpennero obuiero ooOpazoBanus, s creuuanbHoctH 21.02.05
3eMeNbHO-UMYLIECTBEHHBIE OTHOLIECHUS. M3yuenne nuctuninunsl [1/1.01 Maremartuka
HEO0OXO0IMMO JIsl OCBOeHUs nocieaytomei nucuuminasl EH.01 MaTtemaruka.

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

Heas aucnumiauHbl: GOpPMHUPOBAHUE MPEACTABICHUA O MaTeMaTHKE Kak
YHUBEPCAIBHOM SI3bIKE HAyKH, CPEICTBE MOJICTUPOBAHMS SIBICHUN U TIPOIIECCOB, 00
UJEeAX U METOJaX MaTEMAaTHUKHU.

3agaum TMCHHUILINHBI:

— OBJIAJICHUE MAaTEMaTHUYECKUMH 3HAHUSMHU U YMEHHSIMH, HEOOXOANMBIMHU B
MOBCETHEBHOM JKU3HM, IS U3YUYCHHSI CMEKHBIX €CTECTBEHHOHAYUHBIX AUCIUILINH HA
0a30BOM ypOBHE M JUCHUUIUIMH MPO(PECCHOHAIBHOTO IMKIA; S TOJy4YeHUs
oOpa3oBaHusi B 0O0jacTsX, He TpeOymoImMX YIIIyOJEHHOW MaTeMaTHYeCKOn
MOJITOTOBKY;

— pa3BUTHE JIOTHYECKOTO MBIIIICHHUS, MPOCTPAHCTBEHHOTO BOOOpAKCHMS,
AITOPUTMHUYECKON KYJIbTYPhl, KPUTHYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOIAUMOM
JU1s1 Oy nytieit mpodeCCUOHAIBHON JIeATeIbHOCTH;
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— BOCIIUTAaHHE CPEACTBAMHU MATEMAaTHUKH KYJbTYpPbl JIMYHOCTH, MOHUMAaHUS
3HAYMMOCTH MATEMATUKHU IS HAYYHO-TEXHUYECKOTO MPOrpecca, OTHOLICHUA K
MaTeMaThKe, KaK K YacTh OOIIECYEIOBEUECKOW KYyJIbTYpPhl 4Yepe3 3HAKOMCTBO C
HMCTOPUEN MAaTEMATHKU;

— pacHIMpeHUe U CUCTEMaTh3allus OOLIMX CBEICHUM O (QYyHKUHUIX, U3yUCHHUE
HOBBIX KJIACCOB AJIEMEHTAPHBIX (PYHKIUH;

— paclIMpeHHe ¢ COBEPUICHCTBOBAHME MATEMATHUYECKOTO  aIapara,
c(hOpPMHPOBAHHOTO B OCHOBHOM IIIKOJIE;

— O3HaKOMJIGHHE C DJJeMEeHTaMU AUPPEpEeHINaTbHOTO0 HUCUYHUCICHHUS Kak
ammapaToM MUCCaeA0BaHu QYHKIIMN, PEIICHUS MPUKIIATHBIX 33]1a4;

— UW3Y4YeHUE CBOMCTB MPOCTPAHCTBEHHBIX Tei, (OPMHUPOBAHUE YMEHUS
MIPUMEHSTh 3TU CBOMCTBA JJISl PELICHUS IPAKTUYECKUX 3a/1a4;

— pacHMpeHue W yriyOJieHue MpeCTaBICHUA O MAaTEMAaTUKE KaK 3JIEMEHTE
YEJIOBEUYECKOU KYJIbTYPhI, O IPUMEHEHUU €€ B IPAKTUKE;

— COBEpIICHCTBOBAaHHUE WHTEIUICKTYalbHBIX W PEYEBBIX YMEHUH IyTEM
Pa3BUTHS JIOTUYECKOTO MBIIIJICHUS, 00OTalllEHNEe MaTEMAaTUUECKOTO SI3bIKA.

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

OcBoeHue cosiepkaHusl yueOHOU JUCHUIUIMHBI «MaTemaTruka» 00ecrieunBaeT
JNOCTHKEHUE 00YUYaIOUIUMUCS CIENYIOIINUX Pe3)ibmamos:.

JIUYHOCMHDBIX .

— c(opMUPOBAaHHOCTH TMPEACTABICHUH O MaTeMAaTHKE KaK YHHBEPCATbHOM
SI3BIKE

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

— TIOHUMaHWE 3HAYUMOCTH MAaTEMaTUKH JUISI  HAyYHO-TEXHUYECKOTO
nporpecca, CcGOPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe Kak K 4YacTu
00IIeYeIOBEYECKON KYIbTYPhI Uepe3 3HAKOMCTBO C UCTOPUCH Pa3BUTHSI MAaTEMAaTHKH,
DBOJIIOIUEH MAaTEMATUUECKHUX UJIEH,

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHYECKOW KYJBTYPBI, KPUTHYHOCTH MBIIIJICHUS HAa YPOBHE, HEOOXOIUMOM
1151 Oy ymied nmpodecCuoHaIbHOM IeSITEIbHOCTH, JIJIsl IPOJIOJDKEHUST 00pa30oBaHusl U
caMmo00pa3oBaHus;

— OBJAJCHHC MaTEeMaTUYCCKUMH 3HAHWSIMH U YMCHHSIMH, HCOOXOJIMMBIMHA B
MTOBCEHEBHOM KU3HHU, JIII OCBOCHHS CMEXHBIX €CTECTBCHHO-HAYYHBIX JUCITUIUIHH H
JTUCITUTIINH MPOPECCUOHAIBHOTO IIUKJIA, JIJIS IIOJTy4eHUs 00pa3oBaHusl B 00J1aCTsX, HE
TpeOYIOMUX yriayOJeHHON MaTeMaTHUYECKON IMOTOTOBKH;

— TOTOBHOCTb U  CIIOCOOHOCTh K O00Opa3oBaHWIO, B TOM  YHUCJE
caM000pa30BaHNI0, Ha TPOTSHKEHUHW BCEH JKM3HW, CO3HATEIBHOE OTHOIICHHE K
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HEIMPEPHIBHOMY O00pa30BaHUI0 KaK YCJIOBHIO YCICIIHOW MPO(PECCHOHAIBHON M
OOIIIECTBEHHOH JICITCIILHOCTH,

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITCIBHOW TBOPUYECKOH U
OTBETCTBCHHOM JICSITCIHHOCTH;

— TOTOBHOCTH K KOJUICKTUBHOH pabOTe, COTPYAHUYECTBY CO CBEPCTHHUKAMHU B
o0Opa3oBaTeabLHOM, OOIIECTBEHHO TOJIE3HOH, Y4eOHO-MCCIIeI0BATEIHCKON, TPOCKTHON
U IPYTHX BHJIAX JICITCIbHOCTH;

— OTHOIICHHWE K MPOPECCHOHATBHOW JEATCILHOCTH KaK BO3MOYKHOCTH
y4aCTHS B peIICHUH JTUYIHBIX, 0OIIIeCTBEHHBIX, rOCyJapCTBEHHBIX,
0OIIeHAITMOHATBHBIX MPOOJIEM;

Memanpewnemublx:

— yMEHHE CaMOCTOSITEIBHO OMPENEATh LIENU JESITEIBbHOCTH M COCTaBJISATh
IJIaHbl  JCSTENBHOCTH; CaMOCTOSTENIbHO OCYIIECTBIISITh, KOHTPOJHUPOBATH M
KOPPEKTUPOBATh JACSATEIBHOCTh;, MCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JJIA
JIOCTHKEHUSI TIOCTABJICHHBIX II€JIEH U peain3alliu TJIaHOB JICSITEIbHOCTH; BHIOMPATH
YCHENTHBIC CTPATETUN B PA3INIHBIX CUTYAIIHIX;

— yMEHHEe TPOAYyKTHBHO OOIIAThCS W B3aWMOJEHCTBOBATH B TIPOIECCE
COBMECTHOU JCSATEIbHOCTU, YIYUTHIBATH MO3UIIUU JIPYTUX YUACTHUKOB JIEATEILHOCTH,
s dek- TUBHO pa3peniaTh KOHPIUKTHI;

— BJIQJICHUE HaBbIKAMHU [O3HABATEIbHOM, YUYEOHO-MCCIIEIOBATEIbCKON U
MPOCKTHOW JESATENBHOCTH, HABBIKAMHU pa3pelieHus MnpoosieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHMs MPaKTUYECKHUX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHMUS;

— TOTOBHOCTh UM CIHOCOOHOCTH K CaMOCTOSTEIbHOW WH(OpPMAIMOHHO-
MO3HABATEIILHON JEATEILHOCTH, BKIIOUAs YMEHHE OPHEHTHPOBATHCS B Pa3TMUHBIX
UCTOYHHUKAX WHGOpMAIMK, KPUTUYECKA OLICHUBAaTh W  HMHTEPIPETUPOBATH
uH(MOPMAITUIO, TTOJIYYaeMY0 U3 PA3IMYHBIX HICTOYHUKOB;

— BIIQJICHUE S3BIKOBBIMH CpPEICTBAMH: YMEHHE SICHO, JIOTUYHO W TOYHO
u3JIaraTh CBOIO TOUKY 3pEHUS, UCIIOIh30BATh aJICKBAaTHBIC S3BIKOBBIC CPEICTRA,;

— BIIQJICHUE HaBBIKAMH I[IO3HABATCIIBHOW pedJICKCUM KaK OCO3HAHUS
COBEPIIIAEMBbIX JEHCTBUU U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHHH,
I'PaHUIl CBOCTO 3HAHUS M HE3HAHWS, HOBBIX TIO3HABATEIBHBIX 3a/1a4 M CPEJICTB JIJIS UX
JOCTHOKCHHSI,

— TENEeYCTPEMJICHHOCTh B MOWCKAaX W TPUHATHU  PEIICHUH,
COO0OpPa3UTENHHOCTh U UHTYHIUS, PA3BUTOCTh NMPOCTPAHCTBEHHBIX MPEACTABICHUH;
CIIOCOOHOCTh BOCTIPUHUMATH KPAacOTy M TAPMOHHIO MUDA;

npPeoOMemHubIX:



— c(hOPMHUPOBAHHOCTb MPEACTABICHUN O MAaTeMAaTUKE KaK 4acTd MHPOBOU
KYJbTYpPbl 1 MECT€ MATEMATHUKU B COBPEMEHHOM LUBUIM3ALNH, CIIOCOOAX ONMHUCAHUS
SIBJICHUH peajbHOI0 MUPA Ha MaTEMaTUYECKOM SI3BIKE;

— chOpMUPOBAHHOCTh MPEJCTABICHUH O MaTEeMAaTHUYECKUX TMOHATUAX Kak
BaXHEHILINX MaTEMaTHUYECKUX MOJIEISX, TO3BOJISIFOIINX ONUCHIBATh U U3y4YaTh pa3HbIe
IIPOLIECCHl U SIBJICHUS; IMOHMMAaHHUE BO3MOYKHOCTH AKCHOMAaTHYECKOI'O IMOCTPOCHHMS
MaTE€MaTUYECKUX TEOPUH,

— BJIAJICHUE METOJaMHU JI0KAa3aTeJIbCTB M AJITOPUTMOB PELICHUS, YMEHHE HX
pUMe- HTh, IPOBOJUTH TOKA3aTEJIbHBIE PACCYKIECHUS B XO/I€ PEILICHUS 3a/1a4;

— BJIQJICHUE CTAaHAAPTHBIMM NPUEMaMU PELICHHUS paldOHAIbHBIX U
UPPALMOHAIBHBIX, TOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUH U
HEPABEHCTB, UX CUCTEM;

— HCIOJb30BAaHHWE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE IS
MOKMCKA ITyTH PEUICHUS U WIUTIOCTPALMU PEIICHUS] YPABHEHUN U HEPABEHCTB;

— CchOPMHUPOBAHHOCTh  MPEACTABIEHUH 00  OCHOBHBIX  MOHSTHSX
MaTEMaTUYECKOr0 aHaJM3a M UX CBOMCTBAaX, BJIAJICHHE YMEHHEM XapaKTEepU30BATh
noBefieHue (PyHKIMH, UCIOJIb30BAHNE MOJYUYEHHBIX 3HAHUU JIJISl OMUCAHUS U aHAJIM3a
peanbHBIX 3aBUCUMOCTE;

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

— c(hOpPMHUPOBAHHOCTh YMEHHS pacro3HaBaThb F€OMETpUYEcCKHe (UTyphl Ha
4epTekax, MOJAEISIX U B PEAIbBHOM MHUPE;

— TMPUMEHEHHE M3YyUYEHHBIX CBOHCTB reOMETpUUYecKUX Quryp u popmyin 1is
pELICHNS TEOMETPUUECKUX 3a1a4 U 33]1a4 C IPAKTUYECKUM COAECPKAHUEM;

— c(hOpPMHUPOBAHHOCTh MPEJACTABICHUN O MpoLeccax U SIBJICHUSX, UMEIOLINX
BEPOSITHOCTHBIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJIbHOM MUpE,
OCHOBHBIX MOHATHSX JIEMEHTAPHOH TEOPUN BEPOSITHOCTEH;

— YMEHUH HaxXOJUTh W OLIEHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUH B
IIPOCTEUIINX IMPAKTHYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYaHWHBIX
BEJINYMH;

— BJIQJICHUE HaBBbIKAMH HUCIIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOrpamMm
IIPYU pEUICHUU 3a]1a4.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM IUCHUTIIMHBI

2.1. O06beM y4eOHOM AMCUHMIIMHBI U BUABI Y4eOHO# padoThl

Buj yueOHoii padoThl

Konuuecmeo uacos

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 372
Oos13aTesnbHas ayJauTopHas yuyeOHasi 248
Harpy3ka (Bcero)
B TOM YUCIIE:
3aHATHS JIEKLIMOHHOTO TUIIA 124
MPAKTHUYECKHUE 3aHATHUS 124
CamocrosiTeibHast padora oOydaromerocs 110
(Bcero)
B TOM YHUCIIE:
BreaynuropHas camoctosiTeabHas padora 110
Koncynpranuun 14

Hpomeofcymoqnaﬂ ammecmayus 6 qbopme:

1 cemecTp — 9K3aMeH

2 CCMCCTP -— 9K3aMCH

. Bcero CemecTpsbl
Bun yuebHo#t paboThl HACOR 1 5
Y4deOHasi Harpy3Ka (Bcero) 372 96 276
AyauTopHbIe 3aHATHS (BCEro) 248 64 184
B ToMm uncie:
3aHATHSA JEKIIMOHHOTO THUIIA 124 32 92
NPAKTUYECKHUE 3aHATUS (IPAKTUKYMBI) 124 32 92
71a00paTOPHBIC 3AHATHUS -
CamocTosiTesibHasi padora (Bcero) 110 24 86
B TOM YHCJIC:
Kypcosas paboma - - -
Pegpepam 20 8 12
Camocmosmenvuas 6HeayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0AHUll, UHOUBUOYATNbHBIX
. 90 16 74
3a0aHUll, CaAMOCMOAMENbHO20 N00Oopa U U3YUeHUs
O0ONOIHUMENILHO20 MEe0PemUIecKo20 Mamepuaia
Koncynpranumn 14 8 6
[TpoMexyTouHas arrectanus (3K3aMeH/3a4eT/iud.3a4er) DK3aMEH | JK3aMeH
OO0m1ast TPyI0EMKOCTh 372 96 276




2.2 CTpyKTypa IMCUHMILIHHBI:

KoanuecTBo AYAUTOPHLIX YacoB Camocrost-
TeJbHasi padoTa
o0yJaronerocsi
Teopertu-
HanmenoBanue paszaenos IpakTHyec- (4ac.)
Bcero | 4eckoe
KHe 3aHSTHS (B T.4.
o0yueHue
KOHCYJILTALMHU)
2 3 4 5 6

Brenenue 2 2 - -
Anrebpa 36 14 22 20
VYpaBHeHUs 1 HEPABEHCTBA 40 24 16 10
OCHOBBI TPUTOHOMETPUHU 32 16 16 10
DYHKIIMU, UX CBOMCTBA U TpaduKu 18 8 10 10
Havana maTremMaTnyeckoro aHammsa 32 16 16 10
KomOunaropuka, cratuctuka u Tteopus | 24 12 12 20
BEPOATHOCTEMN
I'eomerpus 64 32 32 30
Koncynbranun 14
Bcero no nucturinne 248 124 124 124
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2.3. TemaTuueckuii IJIaH U coJepKaHUE Y4eOHOH TN CUMITTHHBI

HanMeHOBAHKE Pa3Ie/I0B H TEM Coaepsxanue yueOHOro MaTepuaJia, JadopaTopHble padoThl M MPaAKTHYeCKHE 3aHATHS, O0bem | YpoBeHb
CaMOCTOsITeJIbHAsI paboTa 00yUYarouuxcst 4acoB | OCBOCHHA
1 2 3 4
Beenenne Conep:xanue y4eOHOro MaTepuaJia
MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HHPOPMALMOHHBIX TEXHOJIOTUSAX U MPAKTHIECKOI 2 1
nesitenbHOCTH. Llenmn u 3amaun n3ydeHus: MaTreMaTuky pu ocBoeHnn mpodeccuit CI10 n
cnerpangbHocTeil CI10
Pa3nen 1. Anreopa 56
Tema 1.1. PazButue noHsATHS O Conep:xxanue ydeOHOro MaTepuaJia 2 1
quciie [lesble 1 panmoHaabHbIE YKcia. JlecTBUTEIbHbBIE YUCIa.
Conep:xanue y4eOHOro MaTepuaJia 5 1
[TpubnmKkeHHbIE BHIUNCIICHHS.
IIpakTHYecKue 3aHATHA:
ApudmeTnyeckue ASHCTBHS HaJl YUCIIAMH, HAXOXKJICHHE PUOIIKEHHBIX 3HAUCHUH BETUUUH U 2 2
MIOTPeIIHOCTEN BhIYUCIEHUH (a0CONMIOTHON M OTHOCUTEIBHOM), CPABHEHHE YHCIOBBIX BhIpAKEHUN
IIpakTHYecKue 3aHATHA:
Apudmernyeckue ASHCTBHS HaJl YUCIIAMH, HAXOXKICHUE NPUOJIMKEHHbBIX 3HAUCHUH BEJTMYUH U 2 2
MOTPEIIHOCTEH BhIYMCICHUH (a0COIIOTHON ¥ OTHOCUTEIBHOM), CPAaBHEHUE YHCIOBBIX BBIPAKECHUH
Conep:xxanue ydeOHOro MaTepuaJia 5 1
Kommiekchble uncia.
Tema 1.2. KopHu, cTenenu u Copepxanne yueOHOT0 MaTepHaJia
JorapugmeI Kopuu u crenenn. Kopau HaTypanbHON CTENIEHU U3 YHCIIAa U MX CBOHCTBA. 2 .
IIpakTHYeckue 3aHATHA:
Boruncnenne wu  cpaBHeHuME KopHel. BrimomHeHwe pacueToB ¢ pajaukaizamu. Pemienue 2 2
HppalMOHAIbHBIX YPAaBHEHHH.
Conep:xaHue y4eOHOro MaTepuaJia
CreneHu ¢ palMOHAJIbHBIMU IIOKa3aTelsIMM, HX cBoMHcTBa. CTeneHu ¢ JeHCTBUTEIbHBIMU 2 1

roka3areisiMu. CBOMCTBA CTEIICHH C JICUCTBUTEILHBIM TTOKa3aTEIEM
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IIpakTuyeckue 3aHATHUA:
Cpasuenue creneneil. [[peoOpa3oBaHue BhIpaXKECHUH, COIEPIKAIIMX CTCIICHU

IIpakTH4eckue 3aHATHS:
Pewienre nokaszarenpHbIX ypaBHEHHN. Pelenue npukiagHbIxX 3a1a4

Copaeprxanue yued0HOro MaTepuajia

Jlorapudwm. Jlorapudm urcna. OcHOBHOE JIOTapUPMHUUECKOE TOKIECTBO. JlecaTHaHbIe U
HaTypajibHbie sorapudm. [IpaBuna aeticteuii ¢ norapudmamu. [lepexon K HOBOMY OCHOBAHHUIO

I[IpakTHYecKkue 3aHATHA:
Haxosxaenue 3HaueHnit jorapugma no Npou3BoJIbHOMY OCHOBaHHUIO. [lepexoa oT 0ofHOro OCHOBaHMS
K JPYTOMYy.

IMpakTHyeckne 3aHATHS:
BrlurciieHne U cpaBHeHUE Jorapudma

[IpakTuyeckue 3aHATHS:
JlorapudmupoBaHre 1 NOTCHIUPOBAHUE BBIPAKECHUH.
Penenue jgorapudMuuecknx ypaBHeHUH

IIpakTHYecKue 3aHATHA:
Pemenue gorapudMuueckux ypaBHEHUH

Conep:xxanue ydeOHOro MaTepuaJia

[IpeobpazoBanue anredpamuecknx BeipakeHui. [Ipeobpa3oBanne palinoOHAIBHBIX, HPPATMOHATHHBIX
CTETICHHBIX, TIOKa3aTeIbHBIX U JIOTAPUPMUIECKUX BHIPAKEHUI

HpaKanecmle 3aHATUA:
HpI/I6JH/I)KeHHI)Ie BBIYMCJICHUSA M PCHICHUSA MMPUKIIAHBIX 3a4a4

KonTtposnhas padora Ne 1: «KopHu, cTeneHu U Jorapupmbi»

CamocrosiTeqbHast padoTa:

BBITIOJTHEHHE JIOMAITHUX 33/IaHHH 110 pazaeny 1

I[IpumepHasi TeMaTHKA BHEAyTUTOPHOI CAMOCTOATEILHON PadoOThHI
Hanucanwue pedepatos:

HemnpepbiBHbIE 1poOn

IIpuMeHeHHe CJI0KHBIX MPOLIEHTOB B pacyerax

20

Paznen 2. YpaBHeHus u
HEpPaBeHCTBA

50

Conep:xkaHue y4yeOHOro MaTepuasia
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Tema 2.1. YpaBHEHUS U CUCTEMBI
ypaBHEHUI

ypaBHeHI/Iﬂ 1 CUCTEMbI ypaBHeHHfI. PaHI/IOHaIII)HLIe, HUppalOHAJIbHBIC, ITOKA3aTCIIbHBIC U
TPUTOHOMETPHUUCCKUE YPABHCHHUSA Y CUCTEMBI.

Conep:xanue ydeOHOro MaTepuaJia
YpaBHEHUs U CUCTEMBI ypaBHEHU . PalluoHanbHble, HppallMOHaIbHbIC, TOKA3ATEIbHbIEC U
TPUTOHOMETPHUYECKUEC YPABHCHUS U CUCTCMBIL.

Conep:xanue ydyeOHOro MaTepuaJia
YpaBHEHHS U CUCTEMbI ypaBHEHU. PalinoHambHbIe, UppaIMOHALHBIC, TOKA3aTeIbHBIC 1
TPUTOHOMETPUIECKHUE YPABHEHUS U CUCTEMBL.

Conep:xanue ydeOHOro MaTepuaJia
VYpaBHEHHS U CUCTEMbI ypaBHEHUIL. ParioHanbHbIe, UppalMoHALHBIC, TOKA3aTeIbHBIC 1
TPUTOHOMETPUIECKHUE YPABHEHUS U CUCTEMBL.

Conep:xanue y4eOHOro MaTepuaJia
OcHOBHbIE TPUEMBI UX pelieHus (pa3ioKeHHue Ha MHOYXKHUTENN, BBEICHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, Tpa(uyecKuit METOT)

Copepxanne yueOHOr0 MaTepHaJia
OcHOBHBIE MMPUEMbI UX PCHICHUA (pa3ﬂo>1<eHHe Ha MHOXUTCJIM, BBEACHHUEC HOBbIX HCU3BCCTHBIX,
MOJICTAHOBKA, Tpa(uyecKuit MeTOT)

Copaepxanue yueOHOr0 MaTepHaJia
OCHOBHBIE NIPUEMbI X pelICHUs (Pa3IoKEHUE HA MHOXHUTEJIH, BBEICHUEC HOBBIX HEM3BECTHBIX,
IOJICTAHOBKA, TpaynIeCcKHii METO)

Conep:xanue y4eOHOro MaTepuaJia
PaBHOCHIIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM

IIpakTHYeckue 3aHATHS:
Kopuu ypaBuenwuii. PapHocusHoCTh ypaBHeHHH. [Ipeobpa3zoBanue ypaBHEHUIT

IIpakTH4eckue 3aHATHSA:
OcCHOBHBIE IPUEMBI PELIEHUs] YPaBHEHUH

IIpakTHYecKue 3aHATHA:
Pemenue cuctem ypaBHeHUi

IIpakTHYeckue 3aHATHA:
Pemenue cucrem ypaBHeHUI

Tema 2.2. HepaBeHncTBa

Conep:xanue y4eOHOro MaTepuaJia
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PanronanbsHbie, nppalnoHaNbHbIE, TOKA3aTEIbHBIC U TPUTOHOMETPUYCCKIE HEPABCHCTBRA.
OCHOBHBIE NTPUEMBI UX PEHICHHUS

Conep:xanue ydeOHOro MaTepuaJia

PanmonanpHbIe, HppalMoHaIbHBIE, TOKA3ATENbHBIE U TPUTOHOMETpHUYeCKie HepaBeHCTBA. OCHOBHBIE 2
MIPUEMBI MX PEIICHHUS
Conep:xxanue ydeOHOro MaTepuaJia
PanmonanbsHbIe, HppallMOHATILHBIE, TOKA3ATENBHBIE U TPUTOHOMETpHUYeCKUe HepaBeHCTBA. OCHOBHBIE 2
IMPUCMbI UX PCIICHUA
Conep:xanue ydeOHOro MaTepuaJia
PaHI/IOHa.HLHBIC, HppalroOHAJIbHBIC, ITOKAa3aTCIIbHBIC U TPUT'OHOMETPUYCCKUC HCPABCHCTBA. 2
OCHOBHBIE ITPUEMBI UX PEIICHHUS
[IpakTuyeckue 3aHATHS: 5
HcnonpzoBanue cBONCTB 1 TpaduKoB (GYHKIIHIA TS PELICHHs YpaBHEHUH 1 HEPABEHCTB
I[MpakTHYecKue 3aHATHA: 2
Hcnonp3oBanue cBONCTB 1 rpadkoB DYHKIHIA T PEelIeHHs YpaBHEHUH 1 HEPABEHCTB
KonTtposbHas padora Ne 2: «YpaBHeHHsI M HEPABEHCTBa» 2
CamocrosiTeibHas padoTa
BBITIOJTHEHHE JIOMAIIHUX 3a/IaHuH 110 pasjeny 2
IIpumepHasi TeMaTHKA BHeAyJANTOPHON CaMOCTOATEIHHONH PadoThI 10
Hammucanwue pedepatos:
HccnenoBanne ypaBHEHHUI U HEPABEHCTB ¢ MApaMeTPOM
[IpakTHyeckue 3aHATHS:
[IpuMmeHeHne MaTeMaTHYEeCKUX METOJIOB JIJISl PEIICHHUs COJIePKATEIbHBIX 3a/1a4 U3 Pa3IMIHbIX 2
oOyacTel HAyKH U MPakTUKU. MIHTeprpeTanys pe3ypTara, y4eT pealbHbIX OrpaHIYeHUH
Paznen 3. OcHoBBI 42
TPUTOHOMETPHH
Tema 3.1. OCHOBHbBIE TOHSTHS Conep:xanue ydyeOHOro MaTepuasia 2
Pamnannas mepa yria. Bpamarensnoe nemwkenne. CHHYC, KOCHHYC, TAHT€HC M KOTAHTEHC YUCIa
I[MpakTHYecKUe 3aHATHA:
PamuannbIil MeTOT M3MEPEHUS YTIIOB BPAIIEHUS U CBS3b C TPAyCHOM MEpOit 2
Tema 3.2 OcHOBHbIE Copepxanne yueOHOT0 MaTepHaJia 5

TPUTOHOMCTPHUYCCKHUC TOXKIACCTBA

DopMyJIbl IPUBEACHUS
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Copaeprxanue yuedOHOro MaTepuajia
dopmyibl ciiokenus. DopMmyiibl yaBoeHuUs:. DOpMyIibl MOJIOBUHHOTO YIJIa

IIpakTuyeckue 3aHATHUSA:

OCHOBHBIE TPUTOHOMETPUYECKHE TOKACCTBA, (POPMYJIbI CIIOKEHUS, yaABoeHus, [[peoOpa3oBanus
CYMMBI TPUTOHOMETPHUYECKNX (DYHKIHI B TPOU3BEICHIE, TPE0Opa30BaHME MTPON3BEICHIS
TPUTOHOMETPUIECKHUX (PYHKIIUN B CYMMY

IIpakTHYecKkue 3aHATHA:

OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA, (OPMYIIBI CIIOKEHHS, YABOeHHS, [IpeoOpazoBanus
CYMMBbI TPUTOHOMETPHUYECKUX (DYHKIMH B IPOM3BEACHHUE, IPEOOpa30BaHNE IPOU3BEACHUS
TPUTOHOMETPUUECKUX (PYHKIHHA B CYMMY

Tema 3.3 IIpeoOpazoBanus
MPOCTENIINX
TPUTOHOMETPUIECKUX BBIPAKECHUN

Conep:xanue ydeOHOro MaTepuaJia
[IpeoOpa3oBaHye CyMMbl TPUTOHOMETPUYECKUX (DYHKUUH B IPOU3BEICHUE U POU3BEACHUE B CYMMY

Conep:xxanue ydeOHOro MaTepuaJia
BrlpakeHue TpUroHOMETpHUYECKUX (PYHKIMIA Yepe3 TaHreHC MOJIOBUHHOTO apryMeHTa

IIpakTHYecKue 3aHATHA:

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHMS, YABoeHHs, [IpeoOpazoBanus
CYMMBI TPUTOHOMETPHUYECKUX (DYHKIMH B IPOU3BEACHHUE, TPEOOPa30BAHNE TPOU3BEICHUS
TPUTOHOMETPUYECKUX (DYHKIIUI B CYMMY

IIpakTHYecKue 3aHATHA:

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHMS, YABoeHHs, [IpeoOpazoBanus
CYMMBI TPUTOHOMETPpHYECKUX (DYHKIMK B MPOU3BE/ICHHE, TIPEOOpa30BaHUE TPOU3BEICHUSI
TPUTOHOMETPUYECKUX (DYHKIIUI B CYMMY

Tema 3.4. TpuroHoMeTpuUueCcKHe
YpaBHEHHUSI 1 HEPAaBEHCTBA

Conep:xanue ydueOHOro MaTepuasia
OOpaTHble TpUTOHOMETpHUYECKUE PYHKIIMU. APKCHHYC, apKKOCHHYC, apKTaHI'CHC

IIpakTHYecKue 3aHATHA:
OObpaTHble TpUTOHOMETpHUYECKHE (PYHKIMHU: apKCHHYC, aDKKOCHHYC, aPKTAHTEHC

Conep:xkanue y4ueOHOro MaTepuasia
[Tpocreiinine TPUrOHOMETPUUECKUE YPABHEHNUS

Conep:xanue y4eOHOro MaTepuaJia
HpOCTeﬁLLIPIC TPUTOHOMCTPUUICCKHC HCPABCHCTBA

IIpakTHYeckue 3aHATHA:
IIpocreiiliie TPUrOHOMETPUYECKHE YPABHEHUS! 1 HEPABEHCTBRA

Kontpoannasi pagora Ne 3. «OcHOBbI TPUTOHOMETPHI»
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CamocrosiTesqibHast padoTa:

BBINOJIHCHHE IOMALIHUX 33JaHUH 10 pa3aeiny 3 10
Pa3nen 4. ®ynkuum, ux 28
CBONCTBA M rpauKH
Tema 4.1 Oynkuun. ColicTBa Copaeprxanue yued0HOro MaTepuajia
(ynxuuit. ObpatHbIe QyHKIIH Oynknnn. O01acTh ONpeeNeHust © MHOXKECTBO 3HAUeHUH; TpaPuK (QYHKINH, TIOCTPOSHHE TPadUKOB 2
(YHKUUH, 33JaHHBIX Pa3JIYHBIMU CIIOCOOaMHU
[IpakTuyeckue 3aHATHS:
[Ipumepsl 3aBUCUMOCTEN MEXTy IEPEMEHHBIMU B pEalIbHBIX IPOLIECCAX U3 CMEKHBIX JUCLUIIINH. 2
Omnpenenenne GyHKnui. I[loctpoerne u uTeHNe rpaduKoB (OYHKITHMA
Conep:xanue y4eOHOro MaTepuaJia
CaoiicTBa QPyHKIIH. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTH, OTPAHUUCHHOCTD, IIEPUOIUIHOCTb.
[IpomesxyTku Bo3pacTaHus M yObIBaHMs, HANOOJIbIIEE U HAMMEHbILIEE 3HAYCHUS, TOUKH SKCTPEMYMa. 2
I'paduueckast uaTepnperaiwst. [[pumepsl GyHKIMOHAIBHBIX 3aBUCUMOCTEH B peaibHBIX TPOIIECCcax
U siBIeHUIX. ApudMeTndeckue onepanun HaJl QyHKIusMy. CrioxkHast QyHKINS (KOMITO3UIIHS).
[loHsiTHE O HENPEPHIBHOCTH (PYHKIIMH
IIpakTHYecKkue 3aHATHA:
UccnenoBanne Qpynkuun. CBOWCTBA JIMHEHHON, KBapaTUYHOMN, KyCOUHO-TMHEHHON U IpoOHO-
nUHeHHON QyHKImH. HerpepbiBHbIe 1 iepuonyeckue GpyHkiuu. CBoiicTBa U TpauKu CHHYCA, 2
KOCHHYCa, TAHI'€HCA U KOTAaHIeHCa
Copaepxanne yueOHOr0 MaTepHaJia
O6partnble ¢ynkiuu. O6nacTe ompejeneHus W obnacTh HaueHuid oOpaTHO# (yHkimu. ['paduk 2
oOpaTHOH QyHKIHH
IIpakTHYeckue 3aHATHA: 2
O6patnbie pyHKIMH U UX rpaduku. OO0paTHbIe TPUTOHOMETpUYECKHE (PYHKLIUH
Tema 4.2. CreneHHsle, Copepxanne yueOHOr0 MaTepHaJia
1OKa3aTeJIbHBIC, Onpenenenne GyHKIMA, WX cBolicTBa W rpaduku. IIpeoOpasoanus rpaduxos. [lapamienbHbii 2
norapupMuyecKue u [IEPEHOC, CHUMMETPHUSI OTHOCUTEIBHO OCEH KOOpAMHAT W CUMMETPHUS OTHOCHUTENIBHO Haudaja
TPUIOHOMETPHYECKUE (DYHKIIUM. KOOPJIMHAT, CHMMETPHUSI OTHOCUTEIBLHO NPSIMOM Y = X, paCTs’KEHHUE U CKATHE BJI0JIb OCEH KOOPAUHAT
OOpatHble TPUTOHOMETPUUECKHE IpaKkTHYeCKHE 3aHATHS: )
bynKum [IpeoOpaszoBanue rpaduka GyHKIUH.
Koutpoannasi padora Ne 4: « DyHKIMH, UX CBOiiCTBAa U rpaguKm» 2
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CamocrosiTeqbHast padoTa

BEITIOJTHEHNE JOMAITHUX 3a/IaHUH 110 pasaeny 4

IIpumepHasi TeMaTHKA BHeAYANTOPHON CaMOCTOATEIbHONH PadoThI
Hanucanwue pedepatos:

CroxeHue rapMOHHUYECKUX KoJieOaHHH

I'paduueckoe penieHre ypaBHEHHH U HEPABEHCTB

10

Paszngen 5. Hauaua
MATEMATHYECKOr0 aHAJIHU3A

42

Tema 5.1. [TociieqoBarenbHOCTH.

Conep:xanue y4eOHOro MaTepuaJia

ITocnenosarensHOCTH. CIIOCOOBI 3aIaHUA U CBOMCTBA YMCIIOBBIX MOCIIEAOBATEIILHOCTEN. [loHamue o
npedene  nocieoosamenvrocmu.  Cywecmeoeanue  npeoeia  MOHOMOHHOU — 02PAHUYEHHOU
noC1e008amenIbHOCU

Conep:xanue ydeOHOro MaTepuaJia
CyMMHUpOBaHHE MOCIEI0BATEILHOCTEH. beckoHeUHO yOBIBarOIAs TEOMETPUYECKAs IPOTPECCHsl U e
cyMMma.

[IpakTUyeckue 3aHATHS:
Uwncnoast ocneoBaTeNbHOCTb, CIIOCOOBI €€ 3ajaHtsI, BEIYUCIIEHHUS YJICHOB MTOCIEI0BATEIbHOCTH.
IIpenien nocnenoBaTebHOCTH

[IpakTUyeckue 3aHATHS:
[Ipenen nocnenosarenbHOCTU. beckoHeuHO yObIBaroLasi FeOMeTpUUECKas IPOrPeccust

Tema 5.2. [IpousBoHast

Copaepxanne yueOHOr0 MaTepHaJia

[IponsBognas. [lonstne o mpousBogHON (YHKIUH, €€ TEOMETPUYECKHH W (DU3MYECKUH CMBICI.
VYpaBHeHue kacatenbHOW K rpaduky (yHkuuu. IIponsBonHbIe CyMMBI, pa3HOCTH, MPOU3BEIEHHS,
yacTHOTO. [Tpon3Bo/IHBIE OCHOBHBIX DJIEMEHTAPHBIX (DYHKIMH

IIpakTHYecKue 3aHATHA:
[paBuna u Gopmyisl uddepeHpoBans, TA0INIA TPOU3BOTHBIX DIIEMEHTAPHBIX (DYHKIINH

IIpakTHYeckue 3aHATHA:
[TpousBoaHas: MEXaHUYECKUNA U T€OMETPUUECKUM CMBICI IPOU3BOJIHON. YpaBHEHUE KacaTEIbHOU B

oOmrem BuIe

Conep:xkanue ydyeOHOro MaTepuasia
[IpuMeHeHre IePBOH MPOU3BOAHON K UCCICAOBAHUIO (DYHKIMH U IOCTPOCHHIO rPpa)MKOB.

Conep:xkaHue y4yeOHOro MaTepuasia
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[IponsBoanbIe 00paTHON (HYHKIINH 1 KOMIO3UIINN (DYHKITHA

IIpakTuyeckue 3aHATHUSA:
UccnenoBanne GyHKIMH ¢ TTOMOIIBIO TPOM3BOAHON. Haxoxmenne HanOobIIero, HAMMEHBIIETO
3HAYCHUSI ¥ DKCTPEMaJIbHBIX 3HAYCHUN (DYHKITHH

Copaeprxanue yuedOHOro MaTepuajia

[Ipumeps! UCONIB30BaHUS TPOU3BOJHON 11 HAXOXKACHUS HAUTYUYLIErO PEIICHUS B TPUKIIAAHBIX
3aj1ayax. Bropast mpousBojiHasi, ee reoMeTpruecKuil u (hpu3nuecKkuii cMbIci. HaxoxieHre CKopocTH
JUIsl TIpoliecca, 3aIaHHOT0 (hopMyJIoi 1 rpag KoM

Tema 5.3. IlepBooOpazHas u
UHTETpaT

Conep:xanue ydeOHOro MaTepuaJia

[lepBooOpaznast u uHTerpai. [IpuMeneHue onpeneseHHOro MHTErpajia i HaXOXKICHUS IJIOIAIN
KpuBOJIMHEHHOH Tpanenmu. Popmyna HeroTona—JleliOHuIa

IIpakTHYecKkue 3aHATHA:
Wuterpan u nepBoodpasnas. Teopema Hetotona-Jleitonuna. [Ipumenenne naTerpana K
BBIYUCIICHUIO (PU3NUECKUX BEJIMYMH U TUIOIIAAEH

IIpakTHYecKue 3aHATHA:
Wnterpan u neppoodpasnas. Teopema Hetorona-Jleitonuna. [Ipumenenne naTerpaia K
BBIYUCIICHHUIO (PU3NUECKUX BEJIMYMH U TUIOMIAAEH

Copaepxanne yueOHOr0 MaTepHaJia
[IpuMepbl IpUMEHEHUs] MHTErpajia B (U3UKE U T€OMETPUHI

KOHTpOJ’ILHaH paﬁoTa Ne 5: «kHauana MaTeMaTHYECKOT0 AaHAJIU32

CamocTtosiTeqibHast padoTa

BBINOJIHEHHE JIOMALITHUX 33JJaHUH 110 pa3aeiy S

IIpumepHasi TeMaTHKa BHEAYyANTOPHON CaMOCTOATEJbHONH PadoThI
Hanucanue pedepara:

[onsitue auddepeHimaa 1 ero NPUIOKCHHsI

10

Pa3nen 6. KomonnaTopuka,
CTATUCTUKA U TeOPUsl
BEePOATHOCTEN

44

Tema 6.1 DieMeHTHI
KOMOMHATOPUKH

Conep:xanue y4eOHOro MaTepuaJia

OCHOBHBIE TOHSTHS KOMOWHATOPHKHU. 3aJlayll Ha IOJICYET 4YHCJIa Pa3MEIIECHUH, TepecTaHOBOK,
coYeTaHUN
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IIpakTHyeckue 3aHATHS:

Uctopust pa3BuTHsi KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH M CTAaTUCTUKU M UX POJIb B Pa3IHUHBIX 2
cdepax deroBeUeCKOn KHU3HeACATeNbHOCTH. [IpaBuia KOMOMHATOPUKI
Copaeprxanue yuedOHOro MaTepuaJia
Pemienue 3anau Ha nepeGop BapuaHTOB 2
[IpakTuyeckue 3aHATHS: 2
Pemienne koMOMHATOPHBIX 3a1a4. PasMeleHsi, coueTaHus U MEPECTAHOBKU
Conep:xanue y4eOHOro MaTepuaJia 2
®dopmymna buHoma HerotoHa. CBoiicTBa OMHOMUHAIBHBIX K03 duimeHToB. Tpeyronpauk Ilackanms
IIpakTHYecKkue 3aHATHA: 2
bunoma Hetorona. TpeyronbHuk Ilackains. Ilpuknaansie 3agaumn

Tema 6.2. DirleMeHTHI TEOPHUN Copepxxanue yueOHOr0 MaTepHaJia

BEPOATHOCTEH CoObITHE, BEPOSITHOCTH COOBITHSI, CIIOKEHME M YMHOXXCHHME BEpOATHOCTEH. [lonamue o 2
He3a8UCUMOCIU cODbIMULL
[IpakTuyeckue 3aHATHS:
Kiaccuueckoe onpeenenne BEpoSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpEMaA O CyMMe 2
BEPOSITHOCTEN. BbIuncCiieHnEe BEpOSITHOCTEN
Conep:xxanue ydeOHOro MaTepuaJia
JluckpeTHas city4aiiHasi BEJIMUMHA, 3aKOH €€ PACIPECIICHHUS. 2
UncnoBble XapaKTepUCTUKH TUCKPETHOM ciaydaiiHo# BenuunHbl. [loHsTHE 0 3aKOHE OOJIBIINX YHCEI

Tema 6.3. DneMeHTbI Conep:xxanue yueOHOro MaTepuaJia

MaTeMaTH4EeCKON CTATHCTHKH [IpencraBienue qaHHBIX (TaONULBI, TUArpaMMbl, FpaUKH), TeHEpaJIbHAsl COBOKYITHOCTh, BEIOOPKA, 2
cpennee apudmernueckoe, Meguana. [loHsTHE 0 331a9aX MaTeMaTHYECKOW CTaTUCTUKU. Perienue
3aJ1a4 ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOIOB
IIpakTHYeckue 3aHATHA: 2
[Tpuxmnagasie 3agaun. [IpeacraBienne YuCIOBBIX JAHHBIX
KonTtposnnas padora Ne 6: «Kom0nHaTOpHKA, CTATHCTHKA M TeOPHUs BEPOATHOCTEI 2
CamocTtosTenbHasi paboTa
BBINOJIHEHHE JIOMALIHNX 33JJaHuH 110 pa3zaeny 6
IIpumepHasi TeMaTHKa BHeAyANTOPHON caMOCTOATEJbLHONH PadoThI 20

Hanucanwue pedepara:
Cxembl bepHyIM MOBTOPHBIX MCIIBITAHUN
Cpeanuie 3HaUCHUSI U MX IPUMEHEHHE B CTATHCTHKE
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Paznen 7. leomerpus

94

Tema 7.1 KoopiuHaTBI U BEKTOPHI

Conep:xanue ydeOHOro MaTepuaJia

[IpsimoyronbHas (nekapToBa) cucTeMa KOOPAWHAT B MpOCTpaHCcTBe. DopMysia pacCTOSHUS MEXKIY 2
JIBYMsI TOUKaMH. Y paBHEHHs cepbl, INIOCKOCTU U MPIMOH
IIpakTH4yeckue 3aHATHS:
JekapToBa cHcTeMa KOOPIWHAT B TPOCTPAHCTBE. YPaBHEHHE OKPYKHOCTH, c(hepbl, MIOCKOCTH. 2
PaccrostHEe MeX Ty TOUKaMu
Conep:xanue y4eOHOro MaTepuaJia
Bekropsl. Moaynps Bektopa. PaBeHcTBO BeKTOpOB. Cll0KEHHE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha 2
yncio. Pa3noykeHue BeKTOpa Mo HallpaBJIEHUsIM. YT0J MEeXAY ABYMsi BEKTOpaMH
IIpakTHYecKkue 3aHATHA:
BexkTtopsl. JleiicTBUA ¢ BEKTOpaMHu. 2
Conep:xanue y4eOHOro MaTepuaJia 5
[Ipoeknus BekTopa Ha ock. Koopauuartel BekTopa. CkanisipHOEe MPOU3BEIEHNE BEKTOPOB.
[IpakTUyeckue 3aHATHS:
JlexapToBa cucremMa KOOpIUHAT B TIPOCTPAHCTRBE. 2
JelicTBuUs ¢ BEKTOpamu, 3aJaHHBIMU KOOpaAnHaTaMu. CKalIpHOE MPOU3BEIECHUE BEKTOPOB
Conep:xxanue yueOHOro MaTepuaJia 9
Hcrnionp30BaHNe KOOPIMHAT U BEKTOPOB MPH PEIISHUH MaTEMaTHYECKUX M TPHUKIIAIHBIX 33124
IIpakTHYecKue 3aHATHA:
BekTtopHoe ypaBHEHHE NPSIMOM U MIIOCKOCTH. Fcnob30BaHre BEKTOPOB MPHU JOKA3aTEIbCTBE 2
TEOPEM CTEPEOMETPHH

Tema 7.2. IIpsmble u miiockocTd B | Coaep:kaHue yueOHOro MaTepuasia

[IPOCTPAHCTBE BzaumHoe pacniosioxkeHue JByX IPsIMBIX B ITpocTpaHcTBe. [lapamienbHOCTh MPSIMOM U TJIOCKOCTH. 2
[TapamieapbHOCTh INIOCKOCTEN
IIpakTHYeckue 3aHATHA:
[Ipu3Haky B3aMMHOTO PACIIOJIOKEHUS MPSIMBIX. YTOJ MEX1y NpsMbIMH. B3anuMHoe pacrnosoxeHue 2
HPSAMBIX U IJIOCKOCTEN
Conep:xanue ydyeOHOro MaTepuasia
[lepneHAUKyIAPHOCTH NMPSAMON U TIIOCKOCTH. [lepneHauKyIap 1 HaKJIOHHAs. YOI MEXAY IpsSIMOi 1 )

IJIOCKOCTHIO. JIByrpaHHbIN yroi. YToi Mexy TockocTsIMU. [leprneHanKy s pHOCTh ABYX
IJIOCKOCTEH
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IIpakTHyeckue 3aHATHS:
Ilepnenaukysssp M HAKIOHHAsA K IUIOCKOCTH. YTOJI MEXAY IPSIMOM U IUIOCKOCTBIO. TeopeMbl O

B3aMMHOM PAacCIIOJIOKCHUH HpHMOfI " IJIOCKOCTH. TeopeMa 0 TpeX NCPHCHAUKYJIApax

IIpakTH4yeckue 3aHATHS:
[Ipu3HaKku U cBOMCTBA MAapaJUICIbHBIX U NEPIEHIUKYISIPHBIX IJIOCKOCTEH

Conep:xxanue y4eOHOro MaTepuaJia

I'eomeTpuyeckue npeoOpa3oBaHus MPOCTPAHCTBA: MAPAJUICIBHBIN MEPEHOC, CHMMETPUS
OTHOCHTEJIBHO INIOCKOCTH

[IpakTuyeckue 3aHATHS:
PaccrostHre OT TOYKH /10 TNIOCKOCTH, OT MPSAMOM J0 TNIOCKOCTH, PACCTOSIHUE MEX/1Y IITIOCKOCTSMH,

MEXy CKPEIIMBAIOIIUMUCS MPSIMBIMHU, MEXy IPOU3BOJIBHBIMU (PUTYpaMHU B IPOCTPAHCTBE

Conep:xxanue ydeOHOro MaTepuaJia
[lapamnensHOoe  mpoekTupoBaHuWe. [lnomane  opToroHanpbHON — Tpoekiuu.  M300paxeHne
MIPOCTPAHCTBEHHBIX (PUTYD

[IpakTUyeckue 3aHATHS:
[TapannensHoe MPOEKTHPOBAHME M €ro cBoicTBa. Teopema O MiOMIa X OPTOrOHAIBHONW MPOEKLIUH

MHOT'OYTOJIbHUKA. B3aMHOE pacnosnokeHue MpocTpaHCTBEHHBIX GUryp

Tema 7.3. MHOrOrpaHHUKHU

Conep:xxanue yueOHOro MaTepuaJia

Bepuunbl, pebpa, rpaHum MHOrorpaHHuKa. PassepTka. MHororpanHbsie yribl. Beimykible
MHororpanauku. Teopema Ditnepa

Conep:xxanue ydeOHOro MaTepuaJia
[Ipusma. Ipsimas n HakiaoHHas npusMa. [IpaBunbhas npusma. [lapannenenunen. Kyo.

Conep:xaHue y4eOHOro MaTepuaJia
[Mupamuna. IlpaBunbHas mupamupa. YcedeHHas mupamuaa. Terpasap. Cummerpunm B KyOe, B
napaJuiesienuIesie, B npusMe u mupamuzie. CedeHus Kyoa, MpU3Mbl U ITUPAMHE/IBI

IIpakTHYeckue 3aHATHS:
PasznuynbIe BUIBI MHOTOTPaHHUKOB. X n300paskeHusl.

IIpakTHYeckue 3aHATHS:
Ceuennst v pa3BepTKH MHOTOTPAaHHUKOB. Bunbl cumMmeTpuii B mpoctpancTse. CuMMETpHs Tel
BpALICHUsI U MHOTOTPaHHUKOB

Conep:xkaHue y4yeOHOro MaTepuaJia
[IpejcraBieHne 0 MPaBUIIbHBIX MHOTOTPaHHHKAX (TETPadAp, KyO, OKTasIp, JIOJIEKadIp U HKOCAdP).
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Copaeprxanue yuedOHOro MaTepuajia
[Tommany NoBepXHOCTH MHOTOTPAHHUKOB

IIpakTuyeckue 3aHATHUSA:
[Tnomaae NOBEPXHOCTH

Tema 7.4. Tena 1 MOBEPXHOCTH
BpaIlCHHS

Copaeprxanue yuedOHOro MaTepuajia

Hunmuaap v koHyC. Y cedeHHbI konyc. OCHOBaHUE, BEICOTA, OOKOBAsI IOBEPXHOCTH, 00pa3yroIas,
paszBeprka. OceBble CEUEHUs U CEUSHMUs, 1apalIe/IbHbIE OCHOBAaHHIO

IIpakTHYeckue 3aHATHS:
Ceuenus 1 pa3BepTKU MHOTOTPaHHUKOB.

Conep:xxanue y4eOHOro MaTepuaJia
[ap u cdepa, nx ceuenus. KacarenpHas miockocTs k chepe

[IpakTuyeckue 3aHATHS:
Ceuenus 1 pa3BepTKU MHOTOI'PaHHUKOB.

Tema 7.5. 3mepenus B
reOMETPHH

Copaepxanne yueOHOr0 MaTepHaJia

O0mbem u ero n3mepenue. MuarerpanbHas popmyia oobema. @opmyiiel 00bemMa Ky0a, PsIMOYT0JIBHOTO
napaJieNenuIies1a, IpU3Mbl, TUIMHAPa. PopMyiisl 00beMa upaMuibl 1 KoHyca. @opMyJisl miiomaam
MOBEPXHOCTEN HMJIMH]IpA U KOHYCa

Copepxanne yueOHOr0 MaTepHaJia
dopmyiibl 00bema 1apa u mwiomaan cdepsl. [Togodue Ten. OTHOLMIEHUS TUIOIMIACH TOBEPXHOCTEH U
00BEMOB TTOO0HBIX TEN

[IpakTUyeckue 3aHATHS:
Brruncienue mnomaneii 1 00EMOB

Koutpoannasi padora Ne 7: «["'eomeTpusn»

CamocTrosTeabHasi padoTa

BBITIOJTHEHNE JOMAIIHNX 33/IaHUH 110 paznuery 7

IIpumepHasi TeMaTHKa BHEAYyANTOPHON CaMOCTOATEJbHONH PadoThI
Hanucanwue pedepara:

BekropHoe 3aanue npsMbIX U IIJIOCKOCTEW B IPOCTPAHCTBE
[IpaBuiibHBIE 1 TIOTYITPABUIIBHBIE MHOTOIPAaHHUKHU

Konunueckne ceueHus: M MX IPUMEHEHNE B TEXHUKE

30

Hroro

AyIUTOpPHBbIE 3aHATHS

248

Koncyabranuu

14
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CamocrosiTesibHas padoTa

110

Y4yeOHasi HATPy3Ka

372

Jlist XapaKTepUCTUKU YPOBHSI OCBOCHHS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIeIyIoIue 0003HaYeHUS:

1. — o3HaKOMUTEIBHBIN (y3HaBaHUE paHEE U3YUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpoAYKTUBHBIN (BBITIOTHEHUE IEATEILHOCTH 110 00pa3ily, MHCTPYKLUHU HIIH 110JI PYKOBOJCTBOM)
3. — IPOAYKTUBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEILHOE BBIIIOJHEHUE JIEATEIIbHOCTH, pellieHre MPOOIeMHBIX 3a/1a4)
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2.4. Coaepxxanue pa3aeoB JUCHUILIMHBI

2.4.1. 3aHATHA JeKIHOHHOI0 THIIA

Ne
pa3
nien
a

HanmenoBanue
paznena

Coneprxanue pasnena

dopma
TEKYILEero
KOHTPOJIA

1

2

3

4

BBenenue

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 panmoHanbHbIe YKcia. JleHcTBUTENbHBIC YnCa.
[Tpubnuxennsie BeraucieHus. KomruiekcHeie yncia.
Kopnu u crenenn. Kopau HaTypaabHOW CTENEHH U3 YKCIa
1 ux cBorcTBa. CTENeH! ¢ pallMOHAIBHBIMU MTOKA3aTeNsIMH,
ux cBoucTBa. CTENeHH ¢ JEHCTBUTEIbHBIMU TTOKA3aTEIISIMH.
CBOMCTBA CTETIEHHU C ICUCTBUTEIHHBIM MTOKA3ATEIIEM.
Jlorapudwm. Jlorapudm gmncna. OcCHOBHOE
norapuMUUecKoe TOXKAECTBO. JlecaTuUHbIE U
HaTypasibHbIe Jorapudmel. [IpaBuia qercTBUN ¢
norapudmamu. Ilepexo kK HOBOMY OCHOBAHHUIO.
[IpeobpaszoBanue anredpandecKuxX BoIPAKCHHUH.
[IpeobOpazoBanue paliMOHATBHBIX, UPPALTMOHATBHBIX
CTETeHHBIX, TOKA3aTeIbHbBIX U JOTapu(PMUUECKUX
BBIPAKEHUH.

YpaBHeHus u
HEPaBEHCTBA

VYpaBHEHUs U CUCTEMBl ypaBHEeHUH. PaninoHanbHble,
UppalMOHaNIbHbIE, TOKA3aTeJIbHbIE U TPUTOHOMETPUUECKHE
YPaBHEHUS U CUCTEMbI. PABHOCHUIIBHOCTD ypaBHEHUH,
HEpaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI UX PEILIECHUS
(pasnokeHne Ha MHOXKHUTEIH, BBEICHUE HOBBIX
HEU3BECTHBIX, MOACTAaHOBKA, TpaQUUECKUN METON).
Hepasencrta. PaninonanbHble, nppalroHalibHbIE,
[I0Ka3aTeIbHbIE U TPUTOHOMETPUYECKHE HEPABEHCTBA.
OcHoBHbIE NIpUEMBI UX penieHus. Vcrnonb30BaHne CBONCTB
U rpaduKoB (PYHKIMH IpU PEIIEHUU YPaBHEHUH U
HepaBeHCTB. Meton nunTepBanos. M300paxeHue Ha
KOOPJAMHATHOHN TUIOCKOCTH MHO>KECTBA PELLIEHUH
YpaBHEHUH U HEPABEHCTB C JIByMsI IEPEMEHHBIMH U UX
cucteM. [IpumeHeHrne MaTeMaTHYECKUX METOAOB IS
peleHust coiepKaTeIbHbIX 3a/1a4 U3 Pa3IUUHbIX 001acTel
HayKu ¥ npakTuku. MHTepnperanus pe3yipraTa, yuer
peaJIbHBIX OTPaHUYEHUH.
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pa3
Jen

Hanmenosanue
paznena

Coneprxanue pasnena

dopma
TEKyILEero
KOHTPOJIA

2

3

4

OCHOBBI
TPUTOHOMETPHH

Panuannas mepa yriia. BpamarensHoe aBmxkenue. Cunyc,
KOCHHYC, TAHI'€HC M KOTaHIeHC yucia. PopmyIisl
npuseneHus. Dopmyiel ciioxeHust. QopMyJibl yIBOCHUS
®opmyiisl T0JI0BUHHOTO yria. [IpeoOpa3zoBanus
MPOCTEUIINX TPUTOHOMETPUUECKUX BHIPAKCHUH
[Ipeo6pa3oBanue CyMMbl TPUTOHOMETPUUECKUX (PYHKIIHH B
MIPOU3BE/ICHNE U TPOU3BEJCHUS B CyMMY. BbipaxkeHue
TPUTOHOMETPHYECKUX (PYHKITH Uyepe3 TAHTEHC
MIOJIOBUHHOT'O apryMeHTa. TpUroHoMeTpuiecKue
ypaBHEHUS U HepaBeHcTBa [Ipocreimme
TpUrOHOMETpHUUecKue ypaBHeHus. [Ipocreiimme
TPUTOHOMETpHUYECKHE HepaBeHcTBa. OOpaTHBIC
TpUrOHOMETpHUecKrue QyHKIUU. APKCUHYC, apKKOCHUHYC,
ApPKTAHTEHC.

Y.

DyHKIMHU, UX
CBOMCTBA U
rpaduku

Oynkuuu. O65acTb ONpeAeaeHNs U MHOXKECTBO 3HAYEHUH,
rpaduk GyHKINH, TOCTPOEHHUE IPaUKOB PYHKIIUH,
3aJJaHHBIX PA3TUYHBIMU criocoOamu. CBOMCTBA (QYHKITHH.
MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAaHUUYEHHOCTb,
NePUOINIHOCTD. [[poMexyTKkH BO3pacTaHus U yOBIBAHMUS,
HauOoJiblIee U HAUMEHbIIIEEe 3HAYCHUS, TOUKH SKCTPEMYMaA.
I'padpuueckas narepnperanus. [Ipumepst
(YHKIMOHATIBHBIX 3aBUCUMOCTEN B peabHbIX IIpolieccax u
SIBJIICHUSAX. Apu(MeTHUecKe onepannn Haja QyHKIHUIMU.
Crnoxnas ¢pyHkuus (komnosunus). [lonstue o
HenpepbelBHOCTH QyHKIMU. OOpatHble pyHKMHU. O61acTh
orpeJiesieHus: 1 001acTh 3HaU€HUH 00paTHON (DYyHKIIUH.
I'paduk obpatHo¥ Gpynkumu. OnpeneneHus: GyHKIUH, UX
cBorcTBa U rpaduku. [IpeobpazoBanus rpapKoB.
[TapannenbHbIH IEPEHOC, CHMMETPHUSI OTHOCUTENBHO OCEH
KOOpJMHAT U CHMMETpPHSI OTHOCHTEJIBHO Havyaja
KOOp/AMHAT, CHMMETPHsI OTHOCUTEIBHO MPSIMON Y = X,
pacTsKEHUE U CKaTUe BAOJb OCEH KOOPAMHAT.
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pa3
Jen

Hanmenosanue
paznena

Coneprxanue pasnena

dopma
TEKyILEero
KOHTPOJIA

2

3

4

Hauana
MaTeEMaTUYECKOI'0
aHajanza

[TocnenoBarenbHocTU. CrIOCOOBI 33 JaHUSI U CBONCTBA
YHCIIOBBIX NocnenoBaresnbHocTed. [lonsTue o npeaene
nociuenoBarenbHocT. CyliecTBOBaHME IIpeesna
MOHOTOHHOW OTPaHUYEHHOU 1OCIIEA0BATEIBHOCTH.
CymMupoBaHue nocienoBareabHocTed. beckoneuHo
yOBIBaro11asi reOMeTpUYecKas Mporpeccus U ee cyMmma.
[IpousBonnas. [TonsTrue o npou3BoHON QyHKIMH, €€
TeOMETPUUECKUH B (PU3NIECKUH CMBICI. Y paBHEHHE
KacaTenbHOU K Tpaduky ¢pyHKuuu. [Ipou3BoHbIE CyMMBI,
pa3HOCTH, IPOU3BECHNUS, YacTHbIe. [Ipon3BoiHbIE
OCHOBHBIX 3JIeMEHTapHbIX (pyHKUMH. [Ipumenenne
IIPOU3BOIHON K UCCIIEOBAHHIO (DYHKIIUI U IOCTPOCHUIO
rpa¢ukoB. [IponsBoaHbie 00paTHOW QYHKIMH U
KoMmno3uuuu GyHkuuu. [Tpumeps! uconp30BaHus
MIPOU3BOIHON ISl HAXOXKACHUS HAMITYYILIErO PEIIeHUs B
MPUKJIaJHBIX 3a7a4ax. Bropas npousBoanas, ee
TCOMETPUUYECKHUH M (PU3HUECKUH cMbIch. Haxoxnenue
CKOpOCTH JIJIsI TIpoIecca, 3a1aHHOT0 (HOpMyITION 1
rpadukom. IlepBooOpasnas u unrterpai. [Ipumenenue
OIpeIeIEHHOr0 UHTErpaia sl HAXOKICHUs IIOLAAH
KpUBOJMHEHHOH Tpanenuu. ®opmyna HeroToHa—
Jlevionuna. [Ipumeps npuMeHeHNsT HHTETpaia B GU3UKE U
TE€OMETPHH.

v

KomOunaropuka,
CTaTUCTUKA U
Teopus
BEPOSATHOCTEN

OcHOBHbIE OHATHS KOMOMHATOPUKH. 3a/1a4 HA MOICYET
YHUClIa pa3MeIleHHH, TIEPeCTaHOBOK, coueTaHur. Pemenne
3aa4 Ha niepedop BapuanTtoB. opmyrna Ounoma HeroToHa.
CaoricTBa OMHOMUHAIBHBIX KO3 (ULIHEHTOB. TpeyroabHUK
[Tackans. CoObITHE, BEPOATHOCTH COOBITHS, CIOKEHUE U
YMHOXKEHHE BeposTHOCTEH. [oHsITHE O HE3aBUCUMOCTH
coObITUH. J[MCKpeTHAas cllydanHas BeJIMYMHA, 3aKOH €€
pacnpenenenus. YucinoBble XapaKTepUCTUKU JUCKPETHOM
Cly4aHOH BeIM4MHBIL. [ToHSATHE 0 3aKOHE OOJBIINX YUCE.
[IpencraBienne qaHHBIX (TAOIUIIBI, TUArPaAMMBbI, TpapuKN),
reHepalibHasi COBOKYITHOCTh, BEIOOPKA, Cpe/IHEe
apudmernueckoe, Meauana. [lonstue o 3agagax
MaTeMaTHYeCKOW CTATHCTUKH. PeleHne mpakTHIecKiX
3a/1a4 ¢ MPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.
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[TapannensHocTh NpsAMOU U TI0cKOCTH. [TapannensHocTh
miockocted. [leprnenauKynsipHOCTh NPSMON U MJIOCKOCTH.
[lepnenqukymnsip U HAKJIOHHAS. YTOJ MEXAY MPSMOU U
IUIOCKOCTBIO. JIByTpaHHBIM yroil. Yroia Mexmuy
I10CcKOCTAMU. [lepneHaAuKyISpHOCTD ABYX INIOCKOCTEH.
I'eomerpuueckue npeodbpazoBaHus IPOCTPAHCTBA!
HapajuieNIbHbIN IEPEHOC, CUMMETPHS OTHOCUTEIIBHO
mwiockoctu. [lapamiensHoe npoektupoBanue. [lnomanp
OpPTOroHaJILHOU Ipoekiuu. M3o0paxenue
IIPOCTPAHCTBEHHBIX (puryp. MHororpannuku Bepiimnsl,
peOpa, rpanu MHOTorpaHHuka. Pa3sepTka. MHOrorpaHHbie
yribl. Beinmykiible MHOTOrpanHuku. Teopema Ounepa.
IIpusma. [Ipsimast u HaksioHHas npusma. [IpaBuiibHast
npusMma. [lapannenenunen. Ky6. [lupamuna. [IpaBunbhast
nupamuza. Yceuennas nupamuaa. Terpasap.CuMMerpun B
KyOe, B mapajuienenunese, B npusme u nupamuae. CedeHus
Ky0a, mpu3Msbl U upamMuisl. [IpeacraBienne o npaBUIIbHBIX
MHOTOTpaHHHKaX (TeTpa’ape, Kyde, OKTarape, JoAeKadape
u ukocaspe). Tena u moBepxHocTH BpateHus LHununap u
KOHYC. Y CeueHHbIH KoHyc. OCHOBaHUE, BICOTA, OOKOBAs
MIOBEPXHOCTh, 00pazytoas, pazBeprka. OceBble CEUeHUs U
cedeHus, napamienabHble ocHoBaHuto. [lap u chepa, nx
ceuenus. KacarenbHas riockocts K cdepe. M3mepenus B
reomerpun O0BeM u ero usmepenne. HterpaibHas
¢bopmyna oovema. opmyiiel 00beMa Kyoa,
MPSIMOYTOJIBHOTO NapajulieNienuneia, Ipu3Mbl, IUIMHIPA.
®opmyiibl 00beMa MUPaMUAbI U KOHyca. PopMyIIbl
IJIOLIA/IM MOBEPXHOCTEH IIMIIMHpPA U KOHYca. DopmyIib
o0beMa mapa u momanu cepsl. Ilogodue Ten.
OTHOIIEHUS TUIOIAICH TOBEPXHOCTEH U 00BHEMOB
nono6ubIX Ten. Koopaunars! u BekTops! [IpsmoyroiabHas
(exapToBa) cucTeMa KOOpJUHAT B IIPOCTPAHCTRBE.
dopmysia pacCTOSHUS MEXAY ABYMs TOUKaMU. Y PaBHEHHUS
cdepsl, INIOCKOCTH U psMOK. Bektopel. Moaynb BekTopa.
PaBencTBO BekTOpOB. Cl10)KE€HNE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4Kcio. Pa3ioskeHne BEKTOpa 10 HAIIPaBJIEHUSM.
VYron mexnay nByMs BekTopamH. [Ipoeknnst BEKTopa Ha OCk.
Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE
BEKTOPOB. Mcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPH
pElIeHNH MaTEMaTHYECKUX M MPUKJIAJHbIX 33/]1a4.

pa3 HaumenoBanue ®opma
JKaHH a J1a
wex | pasiena Coepae pre commpons
a p
7 | Teomerpust B3anMHOe pacnosiokeHue IByX IPSIMBIX B IPOCTPAHCTBE. v

[Ipumeuanue: Y — yCTHBIA onpoc, [l — MaTeMaTHYECKUM JUKTAHT

2.4.2. 3aHATHA CEMUHAPCKOI0 THIIA
He npexycmoTrpensl
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2.4.3. IlpakTHYeckne 3aHATHS

Ne

HanmenoBanue
paszmena

HammeHnoBaHne mpakTHUecKuX (J1a00paTOpHBIX) padoT

®dopma
TEKYIIETro
KOHTPOJIS

2

3

4

Bsenenue

v

Anrebpa

ApudmeTrrueckue JEHCTBHUS HAJl YUCIAMU, HAXOXKICHHUE
MPUOIMKEHHBIX 3HAYCHUH BEJTUYHH U ITOTPEITHOCTEH
BBIYMCIICHUH (2a0COJIFOTHOW ¥ OTHOCUTEIILHON ), CPABHEHUE
YHCIIOBBIX BhIpRXXKCHUH. BbIuncieHne u cpaBHEHHE KOPHEH.
BrinonnHeHue pacdeToB ¢ paaukaiaMu. Penienue
HppalMOHANIbHBIX ypaBHEHUH. HaxoxeHne 3HaueHuH
CTENeHEe! ¢ pallMOHAIBHBIMU MOoKa3aTensiMu. CpaBHEHHE
creneHer. [IpeoOpa3oBanus BIpaKEHUH, COACPIKALIIX
cTeneHu. Perenne nmokaszarenbHbIX ypaBHeHUH. Perenne
MPUKJIAIHBIX 3a0a9. Haxoxknenue 3HadeHur jJorapudma mo
MIPOU3BOJILHOMY OCHOBaHUIO. [lepexos oT otHOTO
OCHOBaHUS K JApyromy. Beruncinenue u cpaBHeHHE
norapupmos. JlorapupmMupoBanue U MOTCHIIUPOBAHKE
BbIpakeHUH. [[pubnnKeHHbIe BEIYUCICHUS U PELICHUS
MIPUKJIAIHBIX 3a0a4. Perenne norapuMuaeckux
YpaBHEHUH.

V. I1P,KP

YpaBHeHus u
HEpaBEHCTBA

Kopnuu ypaBHeHun. PaBHOCHIBHOCTD YpaBHEHUH.
[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIC TIPUEMbI PECIICHHSI
ypaBHEHUH. Pemenne cuctem ypaBHeHUH. Vcmonb30Banne
CBOMCTB 1 TpaUKOB (QYHKITUH JJIS PEIICHUS YPABHECHUH H
HEPaBEHCTB.

V,ITP,KP

OCHOBBI
TPUTOHOMETPHH

PajuanHBI METO M3MEPEHHS YTIIOB BPAIlEHHsI U CBSI3b C
rpaaycHor Mepod. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXK/IECTBA,
(OpMYJIBI CITOKEHUS, YIBOCHNUS, PE0Opa30BaHUE CYMMBI
TPUTOHOMETPUYECKUX (PYHKIIUI B IPOHU3BEJICHHE,
npeoOpa3oBaHue MPO- U3BEACHUSI TPUTOHOMETPHIESCKUX (PYHKIIUI
B cymMmy. [IpocTeriiie TpuroHoMeTpu4ecKie ypaBHEHUS U
HepaBeHcTBa. OOpaTHBIC TPUTOHOMETPHUYECKHE (DYHKIIUH:
ApPKCHHYC, aPKKOCHHYC, apDKTAHT€HC.

V,ITP,KP

DyHKIMH, UX
CBOMCTBA U
rpaduxu

[Tpumepsl 3aBUCUMOCTEH MEX/ly IEPEMEHHBIMHU B peaIbHbIX
npoleccax U3 CMeXHBIX Jucuuiuind. Onpeaenenue QyHKINH.
[Toctpoenue u urenue rpadukoB GpyHkiun. Mccnegopanue
¢ynkunu. CBoricTBa TMHEHHOH, KBaIPATHYHOH, KYCOYHO-
JUHEWHOH | JPOOHO-TMHEWHON (pyHKIMH. HerpepriBHEBIE 1
nepuoguueckue pyHkunu. CBoricTBa 1 rpadMKu CUHYyca,
KOCHHYCa, TaHTeHca U KoTanreHca. O0patHbie (GyHKINH 1 UX
rpaduku. OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKITHH.
IIpeoOpazoBanus rpaduka ¢pyHkunu. ['apmoHnyeckue KoneOaHus.
[Ipuknagasie 3amaqu. [lokazaTenpHbIe, TIorapu(GMIIecKue,
TPUTOHOMETPUYECKUE YPABHEHHUS M HEPABEHCTBA.

V,ITP,KP

Hauamna
MAaTEMATUYECKOTO
aHajms3a

YucnoBas 1ocie10BaTesIbHOCTh, COCOOBI €€ 3a1aHusl,
BBIUMCJIEHNS WIEHOB IT0CIeN0BaTeNbHOCTH. [Ipenen
MOCIIeI0BATENIbHOCTH. beckoHeuHO yObIBaromias reoMeTpuiecKast
nporpeccus. [Ipon3BogHas: MEXaHHUECKHUI U TEOMETPHICCKUAN
CMBICJI IPOU3BOAHON. Y paBHEHUE KacaTeIbLHOM B OOIIEM BH/IE.
[paBuna u Gopmynsl tnddepeHpoBanms, TadIMIa
MIPOM3BOAHBIX AIEMEHTApHBIX GyHKINH. MccnenoBanue GpyHKInm
C IOMOIIBIO TPou3BOAHOM. HaxoxaeHne HanOobIIero,

V,ITP,KP
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HAUMECHBIIIETO 3HAYCHUS U SKCTPEMAJIbHBIX 3HAYCHUH (DYHKIIUU.
WuTerpan u nepBoodpasnas. Teopema HeroTona—Jlerfoauma.
[Ipumenenne nHTErpana K BEIYUCICHUIO (DU3NYECKUX BEIMYUH U
IUIOIAEH.

Komb6unaropuka,
CTaTUCTUKA U
TEeOpUst
BEPOATHOCTEH

Hcropus pazBuTHs KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH U
CTaTHCTUKH W MX POJIb B PA3IMYHBIX c(hepax 4eT0BEUECKON
KH3HeaesTensHoCTH. [IpaBria komOnHATOpUKHY. Pemmenme
KOMOWHATOPHBIX 3a7a4. PazMerienus, couetanus u
nepectaHoBku. bunom HeroToHa u TpeyrosbHuk Ilackans.
[Tpuknaansie 3agaun. Kinaccuueckoe ornpesereHue BeposSTHOCTH,
CBOMCTBA BEPOATHOCTEH, TEOPEMA O CYMME BEPOSTHOCTEH.
Brruncnenue BepositHocTed. [Ipuknannble 3aqaun.
[IpencraBnenne YNCIOBBIX NaHHBIX. [IpuKmaHbe 3a0a49u.

V,ITP,KP

['eomerpus

Ilpumeuanue: I11P- npakmuueckasn paboma,, Y — ycmuwiii onpoc, KP — konmponvhas paboma

[Ipu3HaKy B3aMMHOI'O PaCHOJIOKEHUS MPSMBIX. YTOI MEKIY
IpsSMbIMH. B3anMHOE pacmonoxeHue IpsiMbIX U IIIOCKOCTEH.
[lepnienauKyIIp U HAKJIOHHAS K TNIOCKOCTH. YTOJ MEXKIY IPSIMOK
Y TUTOCKOCTHI0. TeopeMbl 0 B3aMMHOM PACIIOIOKEHUH TIPSIMOK 1
miockoctu. TeopeMa o Tpex nepneHaukysapax. [Ipuznaku u
CBOMCTBA MapAJIICIbHBIX U MEPICHINKYISPHBIX TOCKOCTEH.
PaccTosHUE OT TOYKH 10 TIIOCKOCTH, OT MPSIMOH JIO TTIOCKOCTH,
PACCTOSIHUE MEKIY IIOCKOCTSIMU, MEKTY CKPEILUBAOIIUMHUCS
MPSIMBIMU, MEXJTy TIPOU3BOJILHBIMU (PUTYPaMU B TIPOCTPAHCTBE.
[TapannenbHOe IPOEKTUPOBAHKE U €0 CBOMCTBA. Teopema o
RIOWAOU OPMOLOHAILHOU NPOEKYUU MHO20Y201bHUKA. B3anMHOE
pacmojoKeHne IPOCTPAaHCTBEHHBIX (UTyp. Pasmudnsie BUbI
MHOTOTrpaHHUKOB. X nzo0pakenus. CedeHusi, pa3BepTKH MHOT'O-
rpaHHUKOB. [lmomanp moBepxHOCTH. BBl cuMMeTpui B
npoctpaHcTBe. CUMMETPUS TN BpaLIEHUSI 1 MHOTOTPAaHHUKOB.
Brruncienue mioiaaer u o00bemMoB. Bekropsl. JlercTBus ¢
BEeKTOpaMu. J[ekapToBa cucTtemMa KOOpJAMHAT B IIPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, CPephl, TUIOCKOCTU. PaccTosiHIe MexX Ty
ToukamH. J[eHCTBUS ¢ BEKTOpaMH, 3aJJaHHBIMH KOOPIMHATAMH.
CxanspHO€ IpOM3BeIeHNEe BEKTOPOB. BekTopHOE ypaBHEeHHE
MIPSIMOM | IIOCKOCTH. McnoIp30BaHe BEKTOPOB MPU
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHUU.

V. I1P,KP

2.4.4. Conep:xkaHue CaMOCTOSITEILHON PaGoThI

CamocrositenbHas paborta cryaeHToB (CPC) — 3T0 axkTuBHBIE (HOPMBI
WHIUBUYyaIbHOM M KOJUIEKTUBHOM NEATEIbHOCTH, HAIPaBJICHHbIC Ha 3aKpeIUieHHe,
pacuIMpeHre W CHCTeMaTH3alUi0 MPOMICHHOro MaTephalia Mo TeMaM Y4eOHOM

JUCHUITIIMHBI.

CamocTtosTenbHass paboTa sBiIsSeTCS OJHUM U3 BHUJOB YYEOHBIX 3aHSATUI
CTYZIEHTOB, LIEISIMUA KOTOPOU SABIIAOTCSA:
— CHUCTEMATM3allMsl M 3aKpEIUICHHE IIOJIYYEHHBIX TEOPETUYECKUX 3HAHUW U
IIPAKTUYECKUX YMEHUN CTYJEHTOB;

— yriiyOJieHue U pacllupeHre TeOPETUIECKUX 3HAHUM;
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— (hopmupoBaHre yMEHHMI UCIOJIb30BaTh pa3iuyHble UHPOPMALMOHHBIE UCTOYHUKH
(HOpMaTUBHYI, MpPAaBOBYI0, CIHPABOYHYK) JOKYMEHTALHUIO U  CHEHHAIBHYIO
JIATEPATypy);

— pa3BUTHUE MO3HABATENBHBIX CIIOCOOHOCTEH M AKTHUBHOCTU CTYJIEHTOB, TBOPYECKOM
WHULIMATUBBI, CAMOCTOSTEIIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

— ¢opMUPOBAHHE CAMOCTOSITEIILHOCTH MBIIIJICHHS, CIIOCOOHOCTEN K CaMOpPa3BUTHIO,
CaMOCOBEPLICHCTBOBAHUIO U CaMOPEAIN3aLINH;

— pa3BUTHUE UCCIIENOBATEIbCKUX YMEHUM.

B kauectBe popm u mMeTom0B KOHTpoJisi BHeayauTopHoit CPC moryT OBITH
UCII0JIb30BAaHbl CEMUHAPCKUE 3aHSATHUS, 3a4€Thl, TECTUPOBAHUE, KOHTPOJIbHBIE PAOOTHI,
MaTeMaTUYECKUE TUKTAHTHI U Jp.

Kpurepusimu oneHku pe3yinbTaToB BHeaynutopHoi CPC sBusitoTCs:

— YPOBEHb OCBOEHUSI yU€OHOTO MaTepHana;

— YMEHHUE HCIIOJIb30BATh TEOPETUYECKUE 3HAHUSA NPHU BBINOJHEHUH IMPAKTUYECKHUX
3a1ay;

— 000CHOBaHHOCTb M YETKOCTb U3JI0KEHHS OTBETA;

— opopMiieHUE MaTepHalia B COOTBETCTBUU C TPEOOBAHUSMH.

Kontpons pesynbratroB BHeayautopHoii CPC MOXkeT OCyHIECTBISTBCS B
npejenax BpEMEHHU, OTBEJEHHOIO0 Ha o0s3aTeiabHble Yy4deOHbIC 3aHATUS U
BHeayIuTOpHy10 CPC, MOXeT mpOXOAUTh B MUCbMEHHOW, YCTHOM WJIM CMEIIAHHOU
dopme, c IpeiCcTaBIEHUEM NPOIYKTa TBOPUECKON JESATENILHOCTU CTYICHTA.

Buani CPC:

— 110 OBJIQJICHUIO 3HAHUSIMU: aHAJIN3 TEKCTa YUeOHUKA, JOTOJHUTEILHON
JIUTEPATYPbl, COCTABJICHUE TJIaHA;

— T10 3aKPEIUICHUIO M CHCTEMAaTHU3alluy 3HaHUM: padoTa ¢ KOHCIIEKTOM JICKIIHUH,
paboTa ¢ yueOHHUKOM, JIOTIOJTHUTEIBLHON JIUTEpaTypOH, MOATOTOBKA JOKJIA/IOB;

— 110 (POPMUPOBAHUIO YMEHUN U HABBIKOB: PEIICHUE MPOOJIEMHBIX BOMPOCOB MPHU
MOATOTOBKE K DK3aMEHY.

IIpumepHas Tematuka pedeparos:

HenpepbiBHbIE ApOOH.

[IpuMeHeHue CIOXKHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyueTax.
[TapayutenbHOE MPOEKTUPOBAHUE.

Cpennue 3Ha4eHus! U UX IPUMEHEHNE B CTaTUCTHUKE.
BekTopHoe 3a/1aHue NpsAMbIX U IIJIOCKOCTEN B POCTPAHCTBE.
CrnoxeHue rapMOHUYECKUX KOoJeOaHuH.

['paduueckoe perieHne ypaBHEHUN U HEPABEHCTB.
[IpaBriibHBIE U MOJYyIPAaBUIbHBIE MHOTOTPAHHUKHU.

. KoHnueckue ceueHus u ux NpuMEHEHHE B TEXHUKE.

10 [Tonstue nuddepeHnmana u ero NPUIOKEHUS.

11.CxeMbl NOBTOPHBIX UCHIBITAaHUI bepHyiu.
12.UccnenoBanue ypaBHEHU U HEPABEHCTB C IMapaMETPOM.

wCoNOOR~ODE
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2.4.5. IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHusl 1JIs1 CAMOCTOATEIbHOMH PadoThl
00y4aroIuXcs Mo JUCIHUIINHE

Ha camocTositensHyto paboty oOydaromuxcst otBogutcss 110 dgacoB yueOHOTO

BpPCMCHHU.

HaumenoBanue

Ne paszaena, TeMbl, BUIA

CPC

[TepeyeHp yueOHO-METOIUYECKOTO OOECHEYEHUs AUCLUILUIMHBI 110
BBITTOJIHEHUIO CAMOCTOSITEIBHOM paboThI

1 2

3

BBenenue.

1.boromonoB, H. B. Maremaruka : y4eOHUK /IS CPEAHETO
npodeccuonansHoro obpazoanus / H. B. boromonos, II. HU.
Cawmoiinenko. — 5-e u3 ., nepepad. u mon. — Mocksa : 3narenscTBo
Opaiit, 2020. — 401 ¢. — :(IlpodeccuonanpHoe 0Opa3oBaHue). —
ISBN 978-5-534-07878-7. — Pexum JIOCTYTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. Maremaruka: anrebpa u
Hayajla MaTeMaTUYeCcKoro aHaiusa, reomerpus [Tekcr] : yueOHuK amns
MCIOJIb30BaHUsl B Y4eOHOM Ipoliecce 00pa3oBaTENbHBIX YUPEKICHUN
CIIO na 06a3e OCHOBHOrO OO0IEro oOpa3oBaHHs C MOJYyYCHHEM
cpennero obmero odpazoBanus / M. 1. bammakog. - 4-¢ usn., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccruonansuoe
obpazoBanue. O6meoOpa3zoBareabHble AUCIUILIMHBI). - ISBN 978-5-
44

Aunredpa

1.boromonos, H. B. Marematuka : y4eOHUK ISl CPEIHETO
npodeccuonansHoro obpazoanus / H. B. boromonos, II. HU.
Camoiinenko. — 5-e uzj., nepepad. u gon. — Mocksa : M3naTenbeTBo
Opaiirt, 2020. — 401 c. — :(IIpodeccuonanpHoe 0Opa3oBaHue). —
ISBN 978-5-534-07878-7. — Pexum JIOCTyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBaHoBuu. Matemaruka: anrebpa u
Hayajla MaTeMaTUYeCcKOro aHanusa, reomerpus [Tekcrt] : yueOHuK s
MCIIONIb30BaHUsl B y4eOHOM Ipoliecce 00pa3oBaTENbHBIX yUPEKICHUN
CIIO Ha 06a3ze OCHOBHOro oOmero oOpa3oBaHHUSI C TOJYyYEHUEM
cpenHero obmiero oobpazosanus / M. U. bammakos. - 4-e usn., ctep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccruonansuoe
oOpazoBanue. ObmeoOpa3oBarenbHble AUCHUIUIMHGI). - ISBN 978-5-
44

YpaBuenus
HEPaBEeHCTBa

Hu

1.boromonos, H. B. Marematuka : y4eOHHMK 7SI CPEIHETO
npodeccuonanibHoro obpazoBanuss / H. B. boromonos, II. U.
Camolinenko. — 5-e u3 ., nepepad. u gon. — Mocksa : 3naTenbcTBo
Opaiir, 2020. — 401 ¢. — :(IIpodeccuonanpHOEe 00pa3oBaHuE). —
ISBN 978-5-534-07878-7. — Pexum JIOCTyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBaHoBuu. Matemaruka: anrebpa u
Hayajia MaTeMaTUYecKoro aHaiusa, reomerpus [Tekcr] : yueOHuK st
MCIIONIb30BaHUsl B Y4eOHOM Ipoliecce 00pa3oBaTENbHBIX yUPEKICHUN
CIIO Ha 06a3ze OCHOBHOro oOIIero oOpa3oBaHHUS C TOJYyYEHUEM
cpenHero obmiero oopazosanus / M. WM. bammakos. - 4-e uzn., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccrnonansuoe
obpazoBanue. ObeoOpa3oBarenbHbie nUCHUIUIMHG). - ISBN 978-5-
44
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

OcHOBBI
TPUTOHOMETPHH

1.boromonos, H. B. Maremaruka : y4eOHUK Al CpPEIHErO
npodeccuonaibHoro obpaszoBanus / H. B. boromomos, II. U.
Camoitnienko. — 5-e u3g., nepepad. u gon. — Mocksa : M31aTenscTBo
FOpaiirt, 2020. — 401 c¢. — :(IIpodeccuonanpHOEe 00pa3oBaHuUE). —
ISBN 978-5-534-07878-7. Pexxum JIOCTYyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuu. Maremaruka: anreOpa u
Hayajia MaTeMaTUYeCcKOro aHaiusa, reomerpus [Tekcrt] : yueOHuK st
UCIIOJIb30BaHUS B y4eOHOM Tpoliecce 00pa3oBaTeNbHbBIX YUPEKICHUN
CIIO na 06a3ze OCHOBHOro oOIIero oOpa3oBaHHUS C TOJYyYEHUEM
cpenHero obmiero oopazosanus / M. WM. bammakos. - 4-e usn., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccrnonansuoe

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

DOYyHKIUH,
CcBOlicTBa
rpaguxku

HUX

u

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

Hauyaga
MATEeMATHYECKOI0
aHaJIn3a

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

2. bammakoB, Mapk lBanoBuu. Maremaruka: anreOpa u
Hayaja MaTeMaTH4YeCKOro aHaiau3a, reometpus [Tekcer] : yueOHUK 1uist
UCTIOJIB30BaHUS B y4eOHOM TIporiecce 00pa3oBaTENbHBIX YUPEKICHUN
CIIO nHa 6a3e OCHOBHOro oOmEero o0pa3oBaHHsA C TOJTYYEHUEM
cpennero obmero odpazosanus / M. 1. bammmakos. - 4-e usn., crep. -
Mocksa : Axanemus, 2017. - 253 c. : un. - (IIpodeccronansHoe

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

KomOunaropuka,
CTATHUCTHUKA
Teopus
BEpPOsATHOCTEM

Hu

1.boromonoB, H. B. Maremartuka : y4eOHUK IJIsI CPETHETO
npodeccuonanibHoro obpazoBanus / H. B. boromonos, II. U.
Camoiinenko. — 5-e u3g., nepepad. u gon. — Mocksa : M31aTenscTBo
Opaiirt, 2020. — 401 c¢. — :(IIpodeccuonanpHoe 0Opa3oBaHue). —
ISBN 978-5-534-07878-7. Pexum JIOCTyTIa
https://urait.ru/book/matematika-449006

I'eomerpus

1.boromonos, H. B. Marematuka : y4eOHHK AJii CPEIHETO
npodeccuoraibHOoro obpazoBanus / H. B. boromomos, II. U.
Camolinenko. — 5-e u3 ., nepepad. u gon. — Mocksa : 3natenbcTBo
FOpaiir, 2020. — 401 ¢. — :(IIpodeccuonanpHOoEe 00pa3oBaHue). —
ISBN 978-5-534-07878-7. Pexum JIOCTyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBaHoBuu. Matemaruka: anrebpa u
Hayajla MaTeMaTUYecKoro aHaiusa, reomerpus [Tekcr] : yueOHuK st
UCIOJIb30BaHUS B y4eOHOM Tpoliecce 00pa3oBaTENbHbBIX YUPESKICHUN
CIIO Ha 06a3ze OCHOBHOro oOIIero oOpa3oBaHHUsl C TOJYyYEHUEM
cpenHero obuiero obpazosanusi / M. WM. bammakos. - 4-e usa., cTep. -
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https://urait.ru/book/matematika-449006

MockBa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonanbroe

obpazoBanue. O6meoOpa3zoBareabHble AUCIUIUIMHBI). - 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 6
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

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

4, Tema 2.1. YpaBHEHUS U CUCTEMBI YpaBHEHUI JInynoCTHO-EATEIBHAS 16
TEXHOJIOTHUS;
Pa3BUBAOIAS] TEXHOJIOTUS

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

Tewma 7.4. Tena v MOBEPXHOCTH BpAILCHUS

HNHpoKOMMYyHUKAITMOHHAS
TEXHOJIOTHSI;
310poBbecOeperaroias
TEXHOJIOTHUSI

22.

Tewma 7.5. I3MepeHust B reoMeTpuu

HNHpoKkoMMyHUKAITMOHHAS
TEXHOJIOTHS;
310poBBbEcOeperaroias
TEXHOJIOTHUSI

3.2. 06p330BaTeJ'H>HLIe TEXHOJIOTHMMA IIPA MPOBECACHUH NMPAKTHYCCKUX 3aHATHH

Ne

Tema 3auaTus

Buasl npuMensiembix
00pazoBaTeIbHBIX
TEXHOJIOTUH

Koo
qac

Bsenenune

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
pa3BuBaroIasi TEXHOJIOT U

Tema 1.1. Pa3zBurne mMOHATUS O YHCIIE

JInunocTHO-nesITENbHAS
TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTHUS

Tewma 1.2. Kopau, creneHu u jorapudmsl

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
pa3BuBaroIasl TEXHOJIOTHSI

18

Tema 2.1. YpaBHEeHUS U CUCTEMBI YPaBHEHUI

JInynoCcTHO-IesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS

Tema 2.2. HepaBeHcTBa

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
Pa3BUBAKOILAS TEXHOJIOTUS

Tema 3.1. OCHOBHBIE TIOHATHSA

JInynoCcTHO-IesITeENbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS

Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE
TOXJIECTBA

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
pPa3BUBAKOILAS TEXHOJIOTUS

Tewma 3.3 IIpeoOpa3zoBanust MPOCTEHTITIX
TPUTOHOMETPHUECKUX BBIPAKCHUN

JInynOoCTHO-IEesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS

Tema 3.4. TpuronomeTpuueckrue ypaBHEHUs U
HEpaBEHCTBA

JIMYHOCTHO-IeATEeIbHAS
TEXHOJIOTHS;
Pa3BUBAKOIIAS TEXHOJIOTHUS

10.

Tema 4.1 ®ynkuu. CBoiicTBa QyHKIIUA.
OO6patHble QyHKIIH

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

TEXHOJIOTHS;
Pa3BUBAKOILAS TEXHOJIOTUS

37




4. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI TINCHUTIJINHBI

4.1. MatepuajJibHO-TeXHUYeCKasi 0a3a, He0OXoAMMAast JIS OCYIEeCTBJIECHHS
00pa3oBaTeJIbHOIO NMPoLecca Mo TUCHUILIHHE

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

O6opynoBanne yueOHOTO KaOWHETA:

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

- TEeXHUYECKHe cpeAcTBa oOydeHHs (HOyTOyK mpernogaBaTenss — 1 1iT.,
BUJICONIPOEKTOp — | 1IT., 3kpad — 1 wT., muuen3uonnoe [10);

- ceTh MHTEpHET, OCTYI B 3JEKTPOHHYIO HH(DOPMAITMOHHO-00pa30BaATEIbHYIO
Cpelly OpraHu3alliH; JEMOHCTPAIMOHHBIE YUYECOHO-HATJISAHbIE MTOCOOUS (KOMILIEKTHI
CTEH/IOB, KOMIUIEKThl TaOJIMIl, TOPTPETHl BBIJAIONIUXCS MATEeMaTHUKOB, KOMILICKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMH JICPKATESIISIMHU, TEOMETPUIECKHIE MOIEIH );

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

4.2 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOI0 O0ecIeYeHusI

1. Omnepanmonnas cucrema Microsoft Windows 10

[MTaket nmporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBobGomHoe mporpaMMHOE
oOecrieyeHue, He OrpaHUuEHO, OECCPOUHO)

4. Wntepuer O6paysep Google Chrome (6ecmiatHoe mporpaMMHoe oOecrieueHue,
HE OrpaHU4YeHO, OECCPOUHO)

5. K-Lite Codec Pack — ynmBepcanbHbIli HAOOpP KOJIEKOB (KOJWPOBIINKOB-
JEKOJUPOBIIMKOB) M YTWIUT JUIsi TPOCMOTpa W 0OpabOTKH ayauo- W
Bujaeodaitiop (OeciuilaTHOE MpPOrpaMMHOE OOECIEUeHHEe, HE OrPaHUYEHO,
OeccpouHo)

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

7. Foxit Reader — mnpukiagHoe MporpaMMHOE OOeCreueHHe IS MPOCMOTpa
ANIEKTPOHHBIX JOKyMeHTOB B cranjgapre PDF (GecniatHoe mnporpammHoe
oOecrieueHne, He OrPaHNUICHO, OECCPOUHO)

no
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5. NIEPEYEHb OCHOBHOM " E[OHOJIHI/ITEJILHOI?'I YUEBHOM JINTEPATYPHI,
HEOBXOJINMOMU J1JIsA OCBOEHUA JTUCHUITJINHBI

5.1. OcHoBHas JuTEpaTypa:

1. boromosios, H. B. Maremaruka : y4eOHUK TS CpPEIIHETO
npodeccuonansHoro odbpaszoBanusi/ H. B. boromonos, II. W. Camoiinenko. — 5-e
u3a., nepepad. u gom. — Mocksa : MzgatensctBo HOpaiit, 2020. — 401 c. —
(ITpodeccuonanpuoe oOpazoBanue). — ISBN 978-5-534-07878-7. — Tekcr

atekrporubii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/bcode/449006

2. bammakoB, Mapk UBanHoBuu. MaremaTuka: anrebpa W Hayaia
MaTeMaTU4YecKoro aHaiamusa, reomerpusi [TekcT] : y4eOHMK [Jisi MCIHOJIb30BAaHUS B
yueOHOM Tpoliecce oopazoBaTenbHbIX yupexkaenuit CI10 Ha 6a3e 0CHOBHOTO 00111€T0
o0pa3oBaHus ¢ MOJy4YeHUEM cpeHero obmiero oopasosanus / M. . bamMakos. - 4-¢
u3a., crep. - MockBa : Axkagemus, 2017. - 253 c. : un. - (Ilpodeccuonanproe
oOpazoBanue. O61eo0pazoBaTeabHbie TUCHUIUINHBL). - ISBN 978-5-4468-4417-3

3. bammakoB, Mapk HWBanoBuu. MaremaTuka: anreOpa U Hayajia
MaTEeMaTUYeCKOro aHaiuza, reoMerpus [Tekcr] : 3a7auHuK @ ydyeOHOe mocooue aiis
MCIIOJIB30BaHus B YUeOHOM Mpoliecce oOpa3zoBaTenbHbIX yupexaenuit CI1IO Ha 6aze
OCHOBHOTO O0IIET0 00pa30BaHUs C MOJyYEHUEM cpeiHero odiero oopasoBanus / M.
N. bammakoB. - 4-¢ wu3a., crep. - MockBa : Axanemus, 2017. - 414 c. -
(ITpodheccnonanproe obpazoBanue. OOME0Opa3oBaTenbHbBIC TUCITUTLINHBI). - ISBN
978-5-4468-5127-0

4. Marematuka : y4eOHHK JUIsl CPEIHETro MpodecCHOHAIBHOTO 00pa3oBanus /
O. B. TarapuukoB [u ap.] ; mox obuieit penakuueit O. B. TarapuukoBa. — Mocksa :
M3natensctBo [Opaiit, 2021. — 450 c. — (IIpodeccronanpsHoe 00pa3zoBaHHE). —
ISBN 978-5-9916-6372-4. — Texkcr : anexkrponusiii // ObC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/470067

5. Marematuka. Ilpaktukym : yudeOHOe TmocoOue IS CPEIHETrO
npodeccuonansuoro ob6pazoanusi/ O. B. TarapuukoB [u 1p.]; mom oOmiei
penakuueit O. B. TarapuukoBa. — MockBa : HMzmarensctBo [Opaiit, 2021. —
285 ¢. — (ITpodeccnonansuoe obpazoBanue). — ISBN 978-5-534-03146-1. — Tekcr
: anektponHbIi // OBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/470068

5.2. lonosiHUTEILHAS JIUTEpaTypa:

1. baspun, 1. . MaremaTuka : y4eOHUK M TPAKTUKyM JUISI CPEIHETO
npodeccuonansuoro oopazonanusi / U. U. baBpun. — 2-e u3a., nepepad. u gomn. —
MockBa : M3marensctBo  FOpaiit, 2020.— 616c.— (IIpodeccronanpruoe

obpazoBanue). — ISBN 978-5-534-13068-3. — Texcr : anextponnsiii // 3bC KOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/449045

2. boromonos, H. B. IlpakTuueckue 3aHsATHA 110 MaTeMaTuke B 2 4. YacTb
1: yuebHOe mocobue Isg cpeaHero mpodeccroHanbHOro  obpasoBanus /
H. B. boromonos. — 11-e u3z., nmepepad. u qon. — Mocksa : U3marenscTBo FOpaiiT,
2020. — 326 c¢. — (IIpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-08799-4.
— Tekcrt : anexrponnsii / OBC Fpaiit [caiit]. — URL.: https://urait.ru/bcode/449005
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https://urait.ru/bcode/449045
https://urait.ru/bcode/449005

3. boromouos, H. B. Ilpaktuueckue 3aHATHUS 1O MaTeMaTuke B 2 4. YacThb
2: vydeOHOe TmocoOMe I cpeaHero npod)eCCHOHaIbHOro  oOpaszoBaHus /
H. B. boromonoB. — 11-e u3z., nepepad. u gon. — Mocksa : U3patensctBo FOpaiiT,
2020. — 251 c. — (IIpoeccuonansuoe oobpazosanue). — ISBN 978-5-534-08803-8.
— Texkcr : anextponnsiii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/449004

4, [MumaueB, B. C. Maremarnka : y9eOHUK ¥ TPAKTUKYM JJIS CPEIHETO
podecCuoHaTEHOTO obpazoBanmsi /  B. C. lllumaues ; moJ penaxknuen
A. H. TuxonoBa. — 8-e¢ m3x., nmepepad. u gon. — Mocksa : M3narensctBo FOpaidt,

2020. — 447 c. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-13405-6.
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5.3. llepuoanuyeckue U3IaHMs:
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URL: http://www.edu.ru
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cucreMa : caiit. — Mocksa, 2005. — URL: http://window.edu.ru

4. EnunHas KoJuieKius udpoBbIx 00pa3oBaTeIbHbBIX pecypcoB : (deaepaibHbIi
nopTaln : caiiT. — Mockga, 2006. — URL.: http://school-collection.edu.ru

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

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

7. O0Opa3oBaHue Ha PyCCKOM : MPOEKT ['ocy1apcTBEHHOTO0 HHCTUTYTA PYCCKOTO
s3pika UM. A. C. Ilymkuna : caiit. — Mocksa, 2015. “URL:
https://pushkininstitute.ru/

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

9. HamnumonanwHas s5ektponHas ouoimnorexka (HOb) : caiit. — Mocksa, 2021. —
URL: http://rusneb.ru

10.KubepJlennnka : Hay4yHas JIeKTpOHHas OuOiMoTeKa : caidT. — Mocksa, 2012.
— URL: http://cyberleninka.ru

11.«I"pamoTa.py» — cipaBOYHO-UH(POPMALIMOHHBIN MOpTa : caidT. — MoCKBa,
2000. — URL.: http://gramota.ru

12.I'noccapuii.ru : ciryx0a TeMaTHUYECKUX TOJIKOBBIX CIIOBapei : cailt. — Mockaa,
2000. — URL: http://glossary.ru
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6. METOJNYECKHUE YKA3AHMUS JJIS1 OBYYAIOLIUXCS O
OCBOEHMUIO TUCHUMIUHBI

JlucuuiuinHa npeaycMaTpyuBaeT JIEKIIMOHHbBIC U MPAKTUYECKUE 3aHSTHS.

VYcmemnmHoe u3ydeHne Kypca TpeOyeT MOCeIIeHUs JIEKINA, aKTUBHOM pabOThI Ha
MPAKTUYECKUX 3aHSITHUSX, BBINOJHEHUE BCEX YUYEOHBIX 3aJlaHUs MPENojaBaTes,
O3HAKOMJIEHUE C OCHOBHOM U JOTOJHUTEIBHON JINTEPATYPOU.

Bo BpeMms JieKIiMH CTYJCHT JI0JKEH BECTH KOHCTICKT.

PaboTa ¢ KOHCHEKTOM JIEKIUNA MPEIoiaraeT MpocCMOTp KOHCIEKTa B TOT ke
JeHb 1ocie 3aHsaTuidl. [Ipu 3TOM HEOOXOAUMO TOMETHTh MaTepHallbl KOHCIIEKTa,
KOTOPBIE BBI3BIBAIOT 3aTPyAHCHUS 1Jisi TOHUMaHUs. [Ipu 3ToM o0ydaromuiics 10KeH
CTapaThCsl HAUTH OTBETHI HA 3aTPYAHUTEIBHBIE BOIIPOCHI, UCTIOIb3YSI PEKOMEHIyEMYIO
muteparypy. Ecnu eMy camocTosITENbHO HE yHaloch pa3odparbcs B Marepuade,
HE0OX0IUMO  c(opMyaupoBaTh BONPOCKI U OOpaTUThCS 3a TOMOIIBIO K
MpenoaaBaTelio Ha KOHCYIbTAllMK UK OJVDKaIIeH JIeKIUH.

OOyuaromeMycsi He0OOXOJIUMO PETYJIIPHO OTBOAMUTH BpeMs IJii NMOBTOPEHHUS
MPOIICHHOTO MaTepualia, MPOBEPSISt CBOM 3HAHUS, YMEHHS U HABBIKH 110 KOHTPOJIbHBIM
BOIIPOCAM.

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

Mertoanueckue yka3aHus K IPaKTUYECKUM 3aHSATHSIM 1O TUCIUIUIMHE HapsIy 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
KOHCTEKTHI JICKIIUA U METOJMYECKUE YKa3aHUs, PEKOMEHJIOBAHHYIO JIUTEpATypy IO
JTAHHOW Te€M€; MOJITOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOITPOCHL.

B xone BBINMOJHEHUS MHAMBUIYAJIBHOTO 3aJaHWs MNPAKTUUYECKOTO 3aHSITHS
CTYJIEHT TOTOBUT OTYeT O pabore. B oTuer 3aHOCATCS pe3yJbTaThl BBINOJHEHUS
Ka)XJI0ro MyHKTa 3a7aHus (rpaduku, TabJIULIbl, paCUeThl, OTBETHI HA BOIIPOCHI TyHKTOB
3a/IaHusl, pPelIeHUuEe MPUMEPOB U 3adad U T.m.). 3a 10 MUH O OKOHYAHUS 3aHSATHUS
MPErno/iaBaTelib MPOBEPSieT 00HEM BBHITIOJIHEHHOW HA 3aHATHH PAabOThl M OTMEYAET
pe3ynbTaT B pabodeM )KypHale.

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

[Tocne mpoBepku oTYeTa MPENOJABATENb MOXET MPOBOJUTH YCTHBIM WU
MHACHbMEHHBI OMNpPOC CTYJAEHTOB JUIsi KOHTPOJISI YCBOGHHSI HMMH OCHOBHBIX
TEOPETUUYECKUX U MPAKTUYECKUX 3HAHUM 10 TeMe 3aHATHS (CTYICHTHI 10JKHBI 3HATh
CMBICJI TIOJYYEHHBIX MUMHU PEe3YyJbTaTOB W OTBEThI HAa KOHTPOJIbHBIE BOMpOCHI). Ilo
pe3yabpTaTaM IMPOBEPKM OTYETa M OINpPOCA BBICTABISIETCS OLEHKA 332 MPAKTUYECKOE
3aHSTHE.
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CamocrositenbHas pabora ctyaeHToB (CPC) mo JUCHUIIIIMHE UTPAET BAXKHYIO
POJIb B X0JI€ BCEr0 Y4EOHOro Mpouecca.

43



7. OHEHOYHBIE CPEJICTBA VIS KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT ¢oHIA OLEHOYHBIX CPEACTB

OueHouHblE  CpeICcTBA  MpEAHA3HAYEHbl Il  KOHTPOJS UM OLEHKH
00pa30BaTENbHBIX JTOCTHXKEHUN OOYYalOIIMXCs, OCBOMBIIMX MPOTpamMMmy y4ueOHOM
JUCUUTUINHBI.

@OHJT OLEHOYHBIX CpPEJICTB BKJIIOYAET KOHTPOJIbHBIE MaTepHasbl IS
NPOBEICHHUS  TeKylero KOHTpoJass B  (opmMe 1OpoBepouHble  PabOTHI,
CaMOCTOSITENIbHBIE PA0OTH M KOHTPOJIbHBIE PA0OTHI M POMEKYTOYHOM aTTecTAlMU
B (hopMe 3auyeTa U IK3aMeHa.

Lenu u 3aga4un pOHI0B OLIEHOUYHBIX CPEACTB

@oHABl ONEHOYHBIX CPEICTB CO3MAIOTCA JJIS aTTECTAllMd OOYYaloUuuxcs C
HENbI0 OIEHKM WX TEPCOHANBHBIX JIOCTIDKEHUH TOATAMHBIM  TPeOOBaHUAM
cootBercTBytOIIEel [ITICC3 u npeacrasisieT co00il COBOKYITHOCTh KOHTPOJIUPYIOIIHUX
MaTepuajoB, MO3BOJSIIONIMX OICHUTh YMEHHs, 3HAHUSA, NPAKTHUYECKUW OMBIT U
OCBOEHHBIE KOMITETEHIIHH.

@DOHIBl OLIEHOYHBIX CPEJCTB IMO3BOJSAIOT YCTAaHOBUTH COOTBETCTBUE YPOBHS
HOJIFOTOBKH CTY/IEHTa Ha Ka)KIOM 3Tarne o0ydeHus: TpeOOBaHUsAM pabodeil mporpaMmbl
y4eOHOW JUCLUMIUIMHBI, paboyedl mporpamMmbl  HpPO(ECCHOHATBHOTO  MOJYJI,
porpaMMam IpakTHK, IPOTPaMME rOCy1apCTBEHHOW UTOMOBOM aTTeCTallUu.
3anagamu POHIOB OLIECHOUYHBIX CPEACTB SABIISIOTCS:

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

—KOHTpOJIb U yIpaBlieHHe AocTkeHueM neneit peanmnzauun [TIICC3 CIIO,
OTpEJICTICHHBIX B BHUJE Habopa oOO0MMX U MPOPECCUOHAIBHBIX KOMIIETCHIIUN
BBIITYCKHHUKOB;

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

7.2. Kpurepum olleHKH 3HAHUI

OuneHka NUCbMEHHBIX KOHTPOJIbHBIX PA00T 00yYalOIINXCS 110 MATEMATHKE:

OTBeT OLICHUBACTCSI OMMEMKOU «5», €CIIN:

— paboTa BBITOJIHEHA MTOJTHOCTBIO;

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

— B pEIICHHH HET MaTeMaTHYeCKUX OIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OMMCKA, KOTOpasi HE SBJISICTCS CJEJACTBUEM HE3HAHUS WM HEMOHUMAaHHUS y4eOHOTO
Marepuana).

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

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

Ommemka «3» CTaBUTCS, €CIIU:

— JIomyIIeHo OoJiee OJHOM OMMOKM WM 0Oojee OBYX — TPEX HEIO0YETOB B
BBIKJIQ/IKaX, YepTexax WM rpadukax, HO oOydaromuiicss obnagaer o0s3aTeIbHbIMU
YMEHHMSIMU 110 IPOBEPSIEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIU:

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

OueHKa yCTHBIX OTBETOB 00YYAKOIIUXCS 110 MaTeMaTHKe:

OTBeT OLICHUBAETCS OMMEMKOU «5», €CIU CTYJEHT:

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

— W3JI0KWJI ~ MaTepuall  rPaMOTHBIM  S3bIKOM, TOYHO  HCIOJIb3Ys
MaTE€MaTUYECKyl0 TEPMHHOJOTHMIO M CHUMBOJIMKY, B OIPEIEICHHON JIOrMYECKOU
IIOCJIEIOBATEIBHOCTH;

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

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

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

— OTBEYaJ CAaMOCTOSTENbHO, 0€3 HABOSAIINX BOIIPOCOB MPENOIaBaTENs;

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

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

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

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

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

Ommemka «3» CTaBUTCS B CIEAYIOUIUX CIydasx:
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— HEMNOJIHO PACKPBITO COAEpXkKaHWE MaTepuana (CoAepKaHUE H3JI0KEHO
(¢parmMeHTapHO, HE BCerja IOCJIEI0BATEIbHO), HO IOKa3aHO oO0Ilee MOHMMAaHHE
BOIIPOCA M  MPOJEMOHCTPUPOBAHBI  YMEHHUSA, JIOCTATOYHBIE [UIsl  YCBOEHUS
nporpaMMHOro wmarepuana (ompexneneHsl «TpeboBaHusAMH K MaTeMaTH4ECKOU
MOJIFOTOBKE 00YYaIOIIMXCs» B HACTOAIICH MpOrpaMMe 1Mo MaTeMaTUKe);

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

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

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

Ommemka «2» CTaBUTCS B CIEIYIOIUX CITydasx:

— HE PAaCKpBITO OCHOBHOE COZIEp KaHKUE y4eOHOr0 MaTepuaa;

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

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

Ob6masn kiaaccupuxkanus omMoOOK:

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

1. 'pyObIMHU CUUTAIOTCH OIINOKM:

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

— HE3HaHWE HAMMEHOBAHUU €IMHUIL] U3MEPEHUS;

— HEYMEHUE BBIJIETUTh B OTBETE TJIABHOE;

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

— HEYMEHHE JIeaTh BBIBOJbI U 000OIICHUS;

— HEYMEHHUE YUTaTh M CTPOUTH TpaduKH;

— HEyMeHHue MOJIH30BaThCS MIePBOMCTOYHUKAMU, Y4EOHUKOM u
CIIPaBOYHUKAMU;

— TOTeps KOPHS UM COXPaHEHHE MOCTOPOHHET0 KOPHS;

— orOpackiBanue 6e3 00bSICHEHUH OHOTO 13 HUX;

— PpaBHO3HAYHBIC UM OIITUOKH;

— BBIYHMCJIUTENIbHBIC OMUOKH, €CJIM OHU HE SIBJISIFOTCSI OTTUCKOM;

— JIOTUYECKHE OIINOKHU.

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

— HETOYHOCTb rpaduka;

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

— HepalMOHAIbHBIE METOABI pa0OTHI CO CIIPABOYHOM U IPYTON JIUTEPATYPOU;

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

— HCPAIUOHAJIbHBIC IIPUCMBbI BBIUHCJICHUN U Hp606pa3OBaHHﬁ;

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

7.3. OneHoYHbIE CPpeACTBA JAJIA MPOBEACHUA TeKYIIel aTTecTaluu

Tekyiiuii KOHTPOJIb MOXKET MPOBOJAUTHCS B popme:

— (poHTaIBHBIN OIpoc
— WHJAWBUIYAIBHBIA YCTHBIA OMIPOC

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

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

OlieHMBaHUE NPH TEKYILIEHW aTTECTAIIMU

®dopma Buiaseus JInyneie ITpumepsl
aTTectauu | 3HaHUA YmMmenus (HaBBIKH) KayecTBa OLIEHOYHBIX
u CTYJEHTa CPEICTB
VYcrHbli Kontposns Onenka Onenka Onenka Bonpocsr
ONpOC 110 | 3HAHUH 1O YMEHHUS HaBBIKOB CIIOCOOHOCTH HPHITAraTCs
TeMaM OTIpe/IeNIEHHBIM | pa3In4aTh paboThI ¢ OIIEpaTUBHO U
npobiaemam KOHKpETHBIE JUTEPATYpHBl | KAYECTBEHHO
TTOHSITHS MU OTBEYaTh Ha
HUCTOYHUKAMHU | TIOCTABJICHHbBIE
BOIIPOCHI
Pedepar Kontponb Ouenka Ouenka Ouenka Tembl
(oxmnanm) 3HaHUU 10 YMEHHUS HAaBBIKOB CHOCOOHOCTH K pedeparon
OIIPEAEIEHHBIM | pa3Inu4aTh paboThI ¢ CaMOCTOSITENIBHO | (JIOKJIa/10B)
npoGiemMam KOHKPETHBIE JAUTepaTypHBl | i paboTte u [PHUIIAranTCs
MTOHSATHS MU aHaJIn3y
WMCTOYHUKAMHU | JINTEPATYyPHBIX
HCTOYHUKOB
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Kontposnb Ouenka Ouenka Ouenka
Kontponb | 3HaHUS YMEHUS HaBBIKOB CIIOCOOHOCTH
Hast paboTa | TCOPETHUECKUX | paboTaTh C paboTsI ¢ OTIePaTHBHO U
OCHOB MaTeMaTHYeCK | MATEMaTHYECK | KAaUeCTBCHHO
MaTeMaTHKH. UM anrapaTroM | UM ammapaToM | pemaTh
IOE MOCTaBJICHHBIC
obecrieyeHus Ha MPaKTHYECKUX
pereHwsI pabotax 3amaun
MPAKTHYCCKUX u
3aad. apryMEHTHPOBAT
b PE3yJIbTATHI

KonTponbH
bI€ pabOTHI
npujiiararoTcsd

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

IIpuMepHBbIe BONIPOCHI AJIs1 YCTHOI'O OIpoOca:

1.JlaitTe onpeesieHne KOMIIJIEKCHOTO YKCIIa.

2.JlaiiTe onpeneneHne MHUMOM €UHHALIBI

3.Ha3zoBure HaTypaibHbIC YHCIIA.

4.HazoBHTe paliMOHAIBHBIE YHCIIA

5.Ha3oBurte crerieHn MHUMOMN € IUHUIIBI

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

13Kak BBINOJHSTE ACUCTBUS HaJl KOMILJIEKCHBIMU YHCJIaMU B alreOpandeckoin

dbopwme.

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

UX JalTe OTBET

15.Yemy paBHBI KOPHU KBaAPATHOTO YPABHEHUS C OTPULATEIbHBIM
JTUCKPUMUHAHTOM.

16./latiTe onpeesieHUE KOMIUIEKCHOTO YHCIIA.

17.3anucars CBOMCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3aTEIIEM.

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

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

22.Yt0 Ha3bIBAIOT HATYPAIbHBIM JOrapupmom?

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

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

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

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

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

31.Yto Ha3bIBaeTCs (PyHKIMEH 0OpaTHON JaHHO?

32.J1aTh onpeesieHrue CI0KHON (yHKINU.

33.IlpuBectu mpuMepsl 00PaTUMBIX (PYHKIIHH.

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

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

37.01 4ero 3aBUCUT 00JIACTH OMPEICTCHUS CIOKHON PYHKITUN?

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

40.Yto nokasbiBaeT Npou3BoaHas (PyHKIHS B TOUKE?

41.KaKoB reOMETPUYECKNAN CMBICII ITPOU3BOIHON?

42.KakoB (hu3nyecKuii CMbICI MPOU3BOIHOM?

43 .Kakue CBOWCTBA MPOU3BOIHON BbI 3HAETE?

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

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

49.Yto naseiBaercs nuddepennranom GpyHKIun?

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

53.Kakas ¢yHKIMs Ha3bIBa€TCI MOHOTOHHO BO3pacTaromiei?

54.Kakas (pyHKIMS Ha3bIBA€TCS MOHOTOHHO YOBIBaroIen?

55.Kak uccienoBats GyHKIIMIO HA MOHOTOHHOCTb?

56.Kakne TOUKM Ha3bIBAKOTCS KPUTUUECKUMU ?

57.Yt1o Takoe 3KCTpeMyM (PyHKIIUU?

58.Kak uccienoBars GyHKIMIO Ha SKCTPEMYM TI0 IEPBOMY MPABUITY?

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

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

61.Yto0 sBisieTCS OCHOBHOM 3a7jau€il MHTErPAIbHOTO UCUUCIICHUSA?

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

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

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

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

72.Y10 Ha3bIBa€TCs BEKTOPOM B IPOCTPAHCTBE?

73.Kakue ObIBaIOT BEKTOPHI B MPOCTPAHCTBE?

74.Yemy paBeH yroJl Mex1ay BeKTOpaMu?

75.YeMy paBHa JjIMHA BEKTOpA?

76.YUemy paBHO CKaJIIpHOE MTPOU3BENCHUE BEKTOPOB?

77.HeMy paBHO BEKTOPHOE MPOM3BEICHUE BEKTOPOB?

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

80.CrencTBust U3 aKCHOM.

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

83.IIpu3Hak mapajuieIbHOCTU MPSIMOU U TTOCKOCTH.

84 Ilpu3Hak mapajuieIbHOCTH JBYX INTIOCKOCTEH.

85.Teopembl 0 MapAILIETBbHBIX INIOCKOCTSX.

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

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

90.YcnoBue neprneHanKyIsIPHOCTH IBYX INTIOCKOCTEMH.

91.¥Yron mexny AIByMs ILUIOCKOCTSIMHU.

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

94.Yto Ha3BIBAETCSI MHOTOTPAHHUKOM?

95 IlpuBeaute npuMeEpPbl MHOTOTPAHHUKOB?

96.YT0 Ha3pIBaETCS TEJIOM BpPALLICHUS ?

97 IlpuBenuTe NpuUMEpPHI TEJ BPALLICHHUS.

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

1. Brruucnure:

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

k 2
3. BeimostHUTE NENCTBUS:

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

1. Bemuucnwure:
2

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

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

3. BeImOJTHUTE NENCTBUS:

1

log,s 5 + Tog. 15"

IIpuMepHbIe NPaKTUYECKHUE 3aJAHUS:
3aganmue 1:

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

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

17
10g13 17 - 10g13 E

Bapuant Ne 2

1. Beruucaure:
2 1
a) 3-83— (82)3;

6)0,5 |

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

) logz8 4
logs 2 '

e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YTIpoCTHUTE BBIpaKEHUE:
a) yg - yg; 6) 'Vx25: *Vx1e,

3. BeimoHUTE NENCTBUS:

17
10g13 17 - 10g13 E

3aganmue 2:
Bapuant Ne 1
BorauciauTe npenensl:

2 _ 2 3
1m0 ey i 27X g gy YLy gy XL
x-5 3x° —16X+5 =53 4/2x=1 23 372 x>0 3x3 £ x4 +1
5. Beruucnuts npenen pyHKImu Iimmn UX, =3 U X, =0
' P Y 3 ax—15 T ©
Bapuant Ne 2

Beraucnute npenernsr:
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2 2 4 3
1 lim X =TXF3 5 im X B Tt o SRR R
o1 3x% —2x -1 X0 /3 4+ x — /3= o0 x? o X -8x° +1
4> —Tx~2
5. Berunciuth npeaen QyHKIuu Ilmﬁ pruXx, =0 U X, = .
X=X X

IIpumepHbIe caMOCTOATEIbHbIE PA0OTHI

Paoora 1:
Bapuanrt Ne 1
1. Beruucnure:

2t9("%) -Ttg = +cos ]
4 3 6.
a) 3r '
CoSr — 2sin 7

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

: 3 7 3« 37
SiInla — p), cosa=—,C0sfp=——, —< <2 < fB< :
B) sin(a — fB),eciucosa E Joh ' a<2r un<p )

3 T
r) COSZO{,eCﬂuCOSOt:g u O<a<E.

tg150° sin 200°
0s320°ctg140°

3. Bpruucnure 3HaueHHUE OCTAIBHBIX TPUTOHOMETPUUYECKUX (DYHKIUHN yTia o, €Clu

3
Ctgazﬁ nr<a<z
3 2

2. OmpenenuTte 3HAK BBIPAKECHUS:

. 5,31
sin (7+a) sin?(~cr)

3z
ctg® (o ———
9" ( 2)

4. JlokaxuTe TOXKICCTBO: =1.

ctg® (o - 27)
. 37 37 2 T
5. Vupocrure: sin(a —2r)- 003(7 -a)+tg(r—-a)-tg (7 +a)+Cos (E -a).
Bapuant Ne 2

1. Bemuucnwure:
sin® x —3cos? x
a) y=

Zsin X + C0S? X
6) sin(- —) + COS(—) +19 (—) - t9(—) :

, ecim 19X =3;
177 221 3z
2 T
B) tg(a + B),ecu ctga :§, 0<a<§,

a 3 3
) COS—,ecmuCoSa == u —<a<2r.
2 5 2
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sin145° ctg250°
0s315°tg200°
3. Brruuciaure 3HaueHNE OCTAJILHBIX TPUTOHOMCTPHUYICCKHUX (I)YHK]_II/Iﬁ yria o, €CJIn

2. OmpenenuTte 3HAK BbIPAKCHHUS:

4 r
cosSag=——u —<a<7.
5 2
4. Jloxkaxkute TOxIeCTBO: tga -tgB + (tga +19p) - ctg(a + f) =1,

T T . T . T
. : €0s(=) - cos(=) —sin(=) -sin(=) .
5. Ympocrture (4) (6) (4) (6)

Pa6ora 2:
1. ¢'= 8. (tgx)’ =
20. (Xa )r — 90. (Ctgx)r —
B wactHOCTH, X'= 100, (arcsinx)' =
(x2) = 110, (arccosx)’' =
(x%) = 120, (arctgx)’ =
(X)) = 130, (arcetgx)' =
1 ' ITPABUJIA TUODEPEHIIMMPOBAHU A
(;j = 14 u+v) =
3. (kx+b)' = 150, (U-v)'=
. (@) = 16°.  (uv)' =
B yactHOCTH, (%) = 170, (cu)'=
5e, (log, x)" = 18°. '
: ul -
B ygactHOCTH, (Inx)"= (Vj
lgx)' = '
(g x) ( 1 j )
B gacTtHOCTH, v 5
6. (sinx) = [TPOU3BOJIHA ST CJIO)KHOM ®VHKLINU
70 (cosx) = 190 f(p(x)' =
Pabora 3:
3anucarh TaOJIUYHBIE UHTETPAJIbIL:
1°. Jde =
2°. '[X dx = B yvacTHOCTH, J'dx =
S
X
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40,
5o,
6°.

7°.

8°.

9°.

10°.

jaxdx =
Icosxdx =

jsinxdx:
J' dx _
cos’ x
J' dx _
sin? x
ILZ
Ja? —x?

_[ dx _
a?+x?

B gactHoCTH,

jexdx =

dx
B wacTtHOCTH, J' 2
J1-x?
dx

B wacrtHoCTH, _f 7 =
1+X

7.4.01eHOYHBbIE CPeACTBA ISl IPOBEICHHUS MPOMEKYTOYHOM aTTeCTALMH
[TpoMexXyTOUHAasi aTTeCTallUs

. JInunsble [Ipumepsl
®opma [IpakTrnueckuii
3HaHus YMeHnus KayecTBa OLIEHOYHBIX
aTTecTauuu OIIBIT (BJIAJETD)
CTYJEHTa CPEICTB
Huddepen | Konrpons Ouenka ymenus | OueHka HaBbIKOB | OlieHKa Kountponbnas
LUPOBAaHHBI | 3HAHUS pelaTth JIOTUYECKOTO crocobHocTu | pabota
i 3auer (B | OCHOBHBIX TUTIOBBIC MBIIUICHHUS] TIPH | TPAMOTHO U | IpUJIaraercs
BU/JIE OINpezeNieHuH, | 3aJauu B | pEIIEHNH 3aj]a4 B | YETKO
KOHTPOJIbH | TEOpeM, obnactu obnactu u3ararb
oi1 paboTsl) | popmy, npodecCuoHallb | MPOPECCHOHANIb | MaTepual B
IPAaBWI U Ip. B | HOU HOH MMICbMEHHOM
MaTeMaTHKe JESTEIbHOCTH. | I€ATEIbHOCTU BUJIE
Onenka yMeHus
MOHUMATh "
YMETH
NPUMEHSTh Ha
MpaKTUKeE
TEOPETUYECKUI
Marepual
DK3aMeH KonTpons I'pamoTHO Oruenka Bonpocet  u
3HAHUS U3J1araThb CIOCOOHOCTH | OMJIETHI
OCHOBHBIX TEOPETUUYECKUI rPaMOTHO U | MPUJIAraroTcs
OINpECIIEHUN, | MaTepual " YETKO
TEOpeM, yMeIo u3Jarath Xoj
bopmy, IIPUMEHSTH €r0 peleHus
IOpaBWI U NIP. B | IPU  pELIEHUU 3a1a4y B
MaTeMaTHKe MIPAKTUYECKUX o0nacTtu
3a1a4 npodeccruona
JIbHOU
JESTEIbHOCT
u
apryMeHTHPO
BaTh
pe3yNbTaThl
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7.4.1 IlpumepHbIe BONPOCHI /1Jisl MPOBEAeHHUsI MPOMEKYTOYHOM aTTeCcTaAIlUN:

1.  Lenble u panuoHaibHble uncia. JeldcTBUTENbHBIE yucia. AOCOIMIOTHAas W
OTHOCHUTEJIbHAS TIOTPEIIHOCTH.

2. KopHu u crenenu, ux cCBOMCTBA.

3. Jlorapudwm: onpenenenue u cBoicTBa. Buasl norapudmos. [IpaBuna nefictBuit
Cc Jorapugmamu.

4.  Jlorapupmuueckue ypaBHeHUs U HepaBeHCTBA. CIIOCOOBI PELICHHUS.

5.  IlokazarenbHble ypaBHEHHS U HepaBeHCTBA. CrIoCOObI perieHusl.

6.  Pammannas mepa yria. COOTHOIIEGHUS] MEXIY TPalyCHOM U palaHHON MepaMu

yria. CHuHyC, KOCHHYC, TAaHT€HC, KOTAHTe€HC YHcia. TpuroHomerpuueckue GyHKIUNA
YUCJIOBOTO apryMEHTa, 3HAKU WX 3HAUYCHUIA.

7. OCHOBHBIE TPUTOHOMETPUYECKHE TOKAECTBA. POpMyIibl TpuBeneHUs. CUHYC U
KOCHHYC JIBOMHOTO yTJa.

8. [Ipocrenmue TPUTOHOMETPUYECKUE ypaBHEHUS. Pemenne
TPUTOHOMETPUYECKUX YPABHEHUI

Q. Oynkiuu. Crnocobbl 3amanus  Qynkiuu. CpoiictBa ¢yHKuui. CroxHas
byHKITHS.

10. Crenennas QpyHKUIUS: ONpeeIeHNE, CBOWCTBA U TpaduKu

11. Tloka3atenbHast GyHKUHUSA: ONpenEIEHUE, CBOMCTBA U TpadUKu

12.  Jlorapudmudeckast QyHKIHS: ONpeeTIeHrne, CBOMCTBA U TPadUKH.

13. Cunyc, KOCHHYC, HX CBOMCTBA U TpadUKH.

14. TanHreHc, KOTaHT€HC, UX CBOMCTBA U Ipa(UKH.

15. IIpeoOpazoBanust  rpaduxoB. I[lapamiensHblii  TepeHOC,  CUMMETPHS
OTHOCHUTEJIBHO OCEH KOOPJAMHAT U HavyaJla KOOPJNHAT, PACTSHKEHHUE U CKATHE.

16. TIpousBoaHas: ompeaeneHne, reOMeTPUIECKIi U (PU3UUECKUA CMBICIT.

17.  IlpaBuna u popmynsl AuddepeHuupoBaHus GyHKINMN.

18. HeoOxoauMble W JOCTATOYHBIE YCIOBHS BO3pAacTaHWs W YObIBaHWS (YHKIUH,
CYILIECTBOBAHHMSI SKCTPEMYMA.

19. Heob6xoaumble W JOCTaTOYHBIE YCIOBHS BBIMYKJIOCTH M BOTHYTOCTH Tpaduka
dbynkuuu. Onpeaenenne TOUKy neperuoa.

20. Hawubonbiiee u HanMeHbIIIee 3HAYCHUS (PYHKITUU HA TIPOMEKYTKE.

21. OOwmas cxema nocTpoeHus rpadukoB PYyHKIUNA C TOMOIIBIO POU3BOTHOM.

22. IlepBooOpa3nas: omnpeneneHue. HeonpeneneHHblii MHTErpai: ONpeAesieHue U
CBOMCTBA.

23. ®opmynsl uHTerpupoBaHusa. CrnocoObl BBIYUCICHHUS  HEOIMPENEIEHHOTO
WHTErpaa.

24.  OmpeneneHHBIA UHTETPAI: OTPEICTICHUE, TEOMETPUUECKHII CMBICT M CBOMCTBA.
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25. KpuBonuHelHas Tpaneuus: MOHSATUE, CIOCOObI BBIYMCICHUS IUIOLIAAN C
MOMOILBIO OIPEAEIIEHHOIO NHTErpaa.

26.  OcHOBHbIE MOHATHS KOMOMHATOPUKH.

27. CoOprtusi. Kimaccuyeckoe ompeseneHue BEPOSITHOCTH. TeopeMbl CIOXEHUS U
YMHOXEHHUS BEPOSITHOCTEM.

28. Bekrop: ompeneneHue MU JeWcTBUA Haja HuMmH. CBoHcTBa ACHCTBHM Haa
BEKTOPAMH.

29. Ilouatue npsIMOYTOJIbHOM JEKapTOBOM CHCTEMbI KOOPJUHAT HA MJIOCKOCTU U B
npocTtpancTie. [IpaBuita nelcTBU HaJl BEKTOPAMU, 33 JaHHBIMA KOOPANHATAMM.

30. OcHOBHbIE TIOHATHUSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUHU U CIICACTBUS U3
HUX.

31. BzaumHOe pacnoioKeHUe MPSIMBIX, MPSIMON U MJIOCKOCTH, ABYX TUIOCKOCTEH B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O APAIIIEIBHOCTHU IIPSIMOM U INIOCKOCTH.

32. Ilomstue yrma  MeXIy  CKpelIMBAIOIMIUMHCS  HpsMbIMU.  [Ipu3Hak
MapajuieIbHOCTH IBYX IJIOCKOCTEW, CBOMCTBA MapaJuIeIbHBIX IJIOCKOCTEM.

33. IleprneHOUKYyISIpHOCTH TPSIMOM M  IUIOCKOCTH. 3aBUCHUMOCTh  MEXKIY
NapaJyIeIbHOCTBIO U MEPIEHIUKYJIIPHOCTHIO MPSIMBIX U TIOCKOCTEH.

34. llepnengukynsap u HakjioHHas. OCHOBHBIE TEOPEMBbI O TEPHEHAMKYJSpPE U
HAaKJIOHHOM.

35.  VYromn Mexay npsAMoi U MI0cKocThio. Teopema o Tpéx nepneHauKyIspax.

36. Ilonatus AByrpaHHOTO yria, JMHEHWHOTO Yrja, yria MEXAY IUIOCKOCTSIMHU.
OCHOBHBIE TEOPEMBI.

37.  llepneHAMKYISAPHOCTH ABYX IUTIOCKOCTEH.

38. Mmnororpannuk. [ToBepxHOCTH MHOTOTpaHHUKA. [[paBUIBLHBIE MHOTOTPAHHUKH.
39. [Ilpusma: onpenenenrie u Buabl. CeueHue B mpu3Max.

40. Ilapamnenenumnen. Ceuenue B nmapamenenunene. OCHOBHBIC TEOPEMBI.

41. Tlupamwuna: onpenenenue. [IpaBunbHas nupamuaa.

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

43. Illap u cepa: onpeneneHue U CBOMCTBRA.

44, OOBeM reoMeTPUYECKOro TeJa: MOHATHE U OCHOBHBIE (DOPMYJIBI.

7.4.2. llpumepHbIe 321a4M Il IPOBeeHNsI POMEKYTOYHOMN aTTecTAllNU

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

2. Pemmure cucreMy HEpaBEHCTB: {Zx +1>4x—7
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3. Pemmite cucremMy ypaBHEHHM C TOMOIIBIO OMPEACIUTENCH CHUCTEMBI:
5x + 3y + 3z =48,
2x + 6y — 3z = 18,
8x — 3y + 2z = 21.

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

sin? (E) +tg3 (E) -2 cos=
4 3

5. Berunennre: ——2 N
coS (Z)+Ct‘g (g)—ZSlTlZ
6.  BblunciauTe 3HaUEHUE OCTAIBHBIX TPUTOHOMETPUYECKUX (DYHKIUHI YIJIa ¢, €CIIH
5
. 3 T
sina=—-u-<a<Tm.
4 2
Z1+Z
7. JI71sl 3a1aHHbIXZ;, Z5, Z3, Z4 BBIYACIIUTH BHIPAKEHHE 21 ZZ, eciu
3744

z1=3+1,z,=—2+3i,23 =4 — 21,2, = 4.

Bapuant Ne 2
1.  Pemmre ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
2. Pemure cucteMy HEpaBEHCTB: {?,x - 8<2x-10,
2—5x=6—6x.
3. Pemmire cucremy ypaBHEHHH C TIOMOIIBIO OINPEACIUTENEN CHCTEMBI:
5x—-3y+4z =6,
2x—y—z=0,
x—2y+z=0.
4, Pemnte ypaBHeHus: a) logf x + lolg X = 6;

2

2
6) 5*+1 —3.5%2 = 122,

36tg§+tg§-(tg§+sin§)-

5. Beruucnure: —
2—COoSTT—2 sm;
6. Brruucnure 3HaueHUE OCTAIBHBIX TPUTOHOMETPUUYECKUX (PYHKIMM yIiia o, eciu
V3 3w
cos a :7I/I7< a < 2.
Z1—2Z
7. JId 3aaHHbIXZy, Z5, Z3, Z4 BBIYUCIUTH BHIPAKEHHUE p— eclin

Zl=_3_i,Z2 =2_2i,Z3:3+2i,Z4=5.

7.4.3 IllpumepHbIe 3aJaHNs AJ51 MOATOTOBKH K 3K3aMeHY

[ToctpouTts rpaduk GyHkuun y=3-2
[Toctpouts rpaduk pynkuuu y = 3 + sin 2x.

Haiigure obnacts onpenenenus pynkuun y = log,(8 —x), y=+vx+ 1.
Hccnenyiite pyHKIMIO HA YETHOCT Y = X2 COS X.

o -
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5. Haitmn f’(]),ecnnf(x):i+4ex

2 X

6. Haiitu npousBoanyto pyukiuu f(x) = X2 Fhnx+ o
X
. x> x? 1
7. Haitnure makcumym GyHKIUU Y = 3 + o 2x—2 3
8. Haittu Touku neperunbda GyHkumuu y = 1
9 Haii eorpeene i j ~2 +X2 3 dx
: HTH HEeol JICHHBI HHTETPAT: o
pea P cos’x 6
o o X+1
10. HaiiTu HeonpeIeICHHBIN HHTETPAT: I(zjdx
X

3

o 2
11. Bel4MCINTH ONpEIEIeHHBII HHTETPAL: _[(3X + X)dx
2

12.  BBIUHCIHTH IUIOMIAh QUTYPHI, OTPAHUICHHOMN JTUHUIMHA Y = X,y =2 — X

13. B mkone 1254 yyamuxcs. M3 aux 1200 ¢ xopomreit ycneBaemocTbio. Haiitu
BEPOSITHOCTh TOTO, YTO HAYTa]l BEIOPAHHBIN YUYEHUK Oy/ET HEYyCIEBAIOIIHM.

14.  CkosbkuMu ciocob0amu U3 25 y4eHUMKOB KJI1acca MOYKHO BbIOpaTh 4 JIJ1s1 y4acTus
B [Ipa3JHUYHOM KOHIIepTE?
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7.4.4 IlpuMepHbIe OMJIETHI 1JIS IPOBEAEHNUs IK3aMeHa

1920

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

(®I'bOY BO KyoI'Y)

HNucTnTyT cpeanero npogeccHOHAIBLHOI0 00pa3oBaHusA

BUWJIET Ne 1
1. Llenpie u panroHanbHbIE YKcia. JlelicTBUTENbHBIC Yncia. AOCOMIOTHAS U
OTHOCHUTEJIbHAS TIOTPEITHOCTH.
2. [IpsimoyromnpHas (iekapToBa) cCUCTEMa KOOpAUHAT B IpocTpancTBe. Dopmyria

pacCcTOSHUSA MEXAY JBYMSI TOUKaMU. Y paBHEHUE CEPBI.
3. Ha skx3amene 60 OuneroB, Anapeii He Bblyuns 3 u3 HuX. Haiiqute BepoATHOCTh TOTO,

4qTo EMY IIOoMMaJgcTCA BBIy‘IeHHLIfI Ooujer.

IIpencenarens npeAMETHOM (LIMKIIOBOM) KOMUCCHH 92.C. Ero3zapos

1920

MUWHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHISA PO
denepanbHOE rocy1apCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHus
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET
(®I'bOY BO Ky6I'Y)

HNucTutyT cpenHero npogecCHOHAIBHOIO 00pa3oBaHus

BUWJIET Ne 2
1. Crenenu ¢ palliOHaIbHBIMU TIOKA3aTESIMU: ONPEieNICHIE U CBOMCTRA.
2. BekTopsl B mpocTpaHCTBE: ONpPEIeICHUE U ICHCTBUS HAJl HUMH.
3. CKOJBKUMH CITOCOOAMH MOKHO M3TOTOBUTH TPEXLBETHBIN (h1ar ¢ TOpU30HTAIHLHBIMU

M0JI0CAaMU, €CIIM UMEETCsl MaTepuai 7 pa3IndHbIX [BETOB?

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

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

Jljis nu1 ¢ orpaHUYeHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI IIPEIyCMOTPEHBI 00pa3oBaTebHbIE
TEXHOJIOTUH, YIUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 3I0POBbS TAKHUX JIUII.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI

He npenycmoTpeno
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PELEH3USA

Ha pabouyro mporpaMmy yu4eOHOH TUCIUTUTHHEI
II1.01 MaTtemaTuka
quist crienuanbHocTd 21.02.05 3emenbHO-UMYIIECTBEHHBIE OTHOILICHUS

PabGouass mporpamma yuebnor mucummuimabl I1/[.01 Marematuka paspaboTtaHa ist
CTYJICHTOB CHEIUaIbHOCTH cpeaHero mpodeccruonanbHoro odpasoBanus (manee CIIO) 21.02.05
3eMeNnbHO-UMYIIIECTBEHHBIE  OTHOUICHHUS Ha  OCHOBE  TNPUMEPHOH  IPOrpaMMbI
o0mieo0pa3oBarenbHOM yueOHOM TucuuIuinHbl « MaTemaruka: anredpa 1 Hauajaa MaTeMaTHu4ecKoro
aHaJM3a; FTeOMETPHs» Ui MPo(ecCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3aluil, PEKOMEH10BaHHOM
®DenepalibHBIM TOCYJapCTBEHHBIM aBTOHOMHBIM yupekaeHneM «DenepanbHblii HHCTUTYT Pa3BUTUS
oOpazoBanus» (PI'AY «DPUPO») B kauecTBe IPUMEPHOU IIPOrPaMMBbI JUIsl peaiu3alliid OCHOBHOM
npodeccuoHansHOM 00pazoBarenpHoi mporpammbl CITO Ha 6a3e 0OCHOBHOTO 00IIEr0 00pa30BaHUS
C TModydeHHeM cpemHero obmero oOpasoBanus. IIporoxkonm Ne3 or 21 wuroms 2015r.
Perucrpanmonnsiit Homep peuensuu 377 ot 23 utonst 2015r. DTAY «DUPO».

VYuebnas qucunrumna [1/1.01 Maremaruka uzydaercsa B nukiie OIl oGmeoOpa3oBaTenbHOM
MOJTrOTOBKH Y4eOHOTO 1iaHa B yactu nmpoduibHbIX auctumuiad [1/1. OGyuenne npoBoautcs Ha 6aze
OCHOBHOTO OOIIero 0O0pa30oBaHHsS W HAIEJICHO Ha MOJyYEeHHUE CpeIHero oomero obpa3zoBaHUS.
Pabouas mporpamma coctaBieHa /Uit 04HON (GOpMbI O0YUECHHUS.

[IporpamMma cocraBiieHa KBaJIM(DUIIMPOBAHHO, OTIMYAETCS CUCTEMHBIM IMOAXO0I0M. B Hel
OXBa4YeHbl BCE OCHOBHBIEC BOIIPOCHI IO JAHHOW AMCUHUIUIMHE, TpodeccHOHaIbHas 3HAYUMOCTb
KOTOPBIX, TPU MOJATOTOBKE KOMIETEHTHBIX CIEIIMATUCTOB, 0COOEHHO BeJIMKa. BUbl BHEAYAUTOPHBIX
CaMOCTOSITENIbHBIX Pa0OT MO3BOJISIOT 000OIINUTE U YIIIyOUTh U3ydaeMblil MaTepuall, U HampaBiICHbI
Ha 3aKperUIeHHe YMEHUS TOUCKA, HAKOIUJICHUSI U 00pa0OTKH Pa3UYHbIX HCTOYHUKOB HH(OPMAIIHH.
Cucrema 3HaHUM W YMEHUH, 3all0)KEHHAs B COACPNKAHHH, CIOCOOCTBYET MPHOOPETEHUIO
MPAKTUYECKOTO OIBITa U COOTBETCTBYET TPEOOBAHMSIM K pe3yJibTaTaM OCBOSHUs mpeamera. [lacmopr
pOrpaMMbl OOOCHOBAaHHO W TIOJIHO OTPaKaeT COJCpKAHUE MUCIHILIUHBI, €€ pPOJIb U MECTO B
MOJITOTOBKE CIICIIHATUCTA CPETHETO 3BEHA, PACKPBIBACT IS W 3aJla4ll yUYeOHOW JUCIUTIIMHEIL.
OmnpeneneHbl TpeOOBAHUS K YMEHUSAM M 3HAHHSIM CTYJICHTOB.

Pabouyas nmporpamma paccuntana Ha 372 yaca. J[aHHOE KOJTMYECTBO YacOB, BBIICIEHHOE Ha
OCBOCHHUE yUEOHOW TUCIMILINHBI, TTO3BOJIUT MOJYYUTh HEOOXOIUMBIC 3HAHUS M YMEHUs, KOTOPBIC
MO>KHO MPUMEHSTH B IaJibHEHIIIEM Ha MPaKTUKE.

Temaruueckuil TUIaH UMEET ONTUMAIBHOE paclpe/ie]IieHHe YacoB MO pa3jenaM U TeMaM I10
O0uHOI Popme 00yUYeHHs], B COOTBETCTBUU C YUEOHBIM IJIAHOM.

Kaxxaplii pa3gen mporpaMMbl OTpakaeT TEeMAaTHKy M BOIPOCHI, MO3BOJSIONINE, B MOJTHOM
o0beMe, U3y4YuTh HEOOXOIMMBIN TeopeTnueckuid Marepuai. [IpoBeneHne mpakTUUECKUX 3aHSITHMH,
MPEeyCMOTPEHHBIX paboyeil mporpaMMoil, TMO3BOJISIOT 3aKPEeNHUTh TEOPETUYECKUE 3HAHUSA,
PHOOpPETEHHBIC TIPU W3YyYEHUHW JTaHHOW JUCIMILIUHBL. Pabodasi mporpaMMa COJEpPKUT MUHUMYM
JTUTEPATYPhI, HEOOXOTUMOM TS U3YUCHHS TAHHOW JVCIHILTAHBIL.

PazpabGorannas pabGodas mporpamMma yuyeOHOW MUCHUIUIMHBI «MaTeMaTuka) peKOMEHIyeTCs
JUTSL MCTIONIB30BaHMsI B y4eOHOM MpoIiecce MPH MOATOTOBKE OOYYAIOIIUXCS MO CHEIUATbHOCTH
21.02.05 3eMenbHO-UMYIIIECTBEHHBIE OTHOILLICHHUS.

Penen3senr:

Hoyenm xaghedpwr unghopmayuonnvix

00pazosamenbHbLX MexHo02ull haxyivbmema 0.B.3acs1x0
Mmamemamuxy u komnvlomeprorx nayx @I EOY BO 5@.% p—
«KyoI'Vy, k.n.H., Ooyenm



Penensus
Ha pabouyto mporpaMmmy yueOHOM TUCIUTIIUHEI
I11.01 MaTtemaTuka
s cnenranabHocTu 21.02.05 3eme1bHO-UMYIIeCTBEHHbIE OTHOLLICHUSI
Pabouas mporpamma yue6HOU mucrumuinabl [1J.01 MaTtematuka pa3paboraHa i CTYACHTOB
CHEIMAILHOCTH cpeaHero mnpodeccnonampHoro obpazoBanus (mamee CIIO) 21.02.05 3emenbHO-
MMYIIECTBEHHBIC OTHOIIEHUS Ha OCHOBe [IpmMepHOW mporpammbl 00IIe00pa3oBaTeIbHON Y4eOHOM
IUcHuIUIMHBL «MaTtemaruka: anreOpa W Hayajla MaTeMaTW4ecKOro aHaiu3a; TeOMETpHUs i
npoheCcCUOHATHHBIX 00pa3oBaTeIbHBIX OpraHu3alHnii, PEKOMEHTOBAaHHOU ®DenepanbHBIM
rOCy/IapCTBEHHBIM aBTOHOMHBIM YyupexkaeHueM «®DenepalbHblii MHCTUTYT Pa3BUTHS OOPa30BAHUS»
(Or'AY «®H1PO») B kauecTBe MPUMEPHOI MPOrpamMMBbl JJIsl peain3allid OCHOBHON Mpo(decCuoHaIbHOU
oOpa3oBatenbHoii mporpamMmbl CITO Ha 6a3e 0CHOBHOTO 00I1Iero 00pa30BaHus C MOTYyUYEHUEM CPEIHETO

obuiero oopazoBanus. [Iporokos Ne3 ot 21 utons 2015r. Peructpanumonnsiii Homep peuensuu 377 ot 23
utoiisg 2015r. ®I'AY «OUPO».

VYueOnas mucummimHa [1J[.01 Marematuka wu3y4aercs B IHMKJIEC 00meo0pa3oBaTeIbHON
HOATOTOBKM y4eOHOro mjiaHa B 4acTu nmpoduibHbix nucuumuinH I1J]. OOyuenne mpoBomutcs Ha Oase
OCHOBHOTO 00111ero 00pa3oBaHKs U HAlEJICHO Ha MOJIyuyeHHe CpeaHero odero odpaszosanus. Pabouas
nporpamMMa cocTaBiieHa Asi o4HO# (opmbl o0ydenus. IIporpamma cocraBieHa KBaJU(GULIUPOBAHHO,
OTJIMYAETCS CUCTEMHBIM MOAXOA0M. B Hell 0XBaueHbI BCE OCHOBHBIE BOIIPOCHI 10 JaHHOH JUCLMILIMHE,
npodeccuoHanbHas 3HAYUMOCTb KOTOPBIX, MPU MOATOTOBKE KOMIETEHTHBIX CHELUAINCTOB, OCOOCHHO
BeJIMKa. Buibl BHEay JUTOPHBIX CAMOCTOSITEIBHBIX PAOOT MO3BOJISIOT 0000LIUTH U YTITyOUTh U3ydaeMblit
MaTepHuaj, ¥ HalpaBlIeHbl Ha 3aKpEIUICHHE YMEHUs IOMCKA, HAKOIUICHHS M OOpabOTKU pas3IMYHBIX
UCTOYHUKOB MH(popMmaru. Cuctema 3HaHUM M yMEHMH, 3aJI0)KEHHasl B COAEP)KaHUM, CIIOCOOCTBYET
NpUOOPETEHUIO MPAKTHUUECKOTO ONbITA M COOTBETCTBYET TPeOOBaHUAM K pe3yjibTaTaM OCBOEHUS
npeamera. [lacnopt nporpaMmMbl 000CHOBAHHO U MOJIHO OTPAXKAET COJIEPKAHUE TUCIUILIMHEL, €€ poib U
MECTO B IIOJOTOBKE CHEIMAINCTa CPEJHEro 3BeHa, PACKPhIBAET LIEJIU U 3a/1a4l y4eOHOM IUCIUITIIMHEL.
Onpenenensl TpeOOBAaHUS K YMEHUSM M 3HAHUSIM CTYJICHTOB.

Pabouas nporpamma paccuutana Ha 372 uaca. JlaHHO€ KOJIMYECTBO 4YacOB, BBIIEICHHOE Ha
OCBOEHHE yueOHOM! ANCIUIUTNHBL, TO3BOJIUT OIYYUTh HEOOXOIUMbIE 3HAHHS U YMEHHUS, KOTOPbIE MOKHO
NPUMEHATh B JalbHEHIIEM Ha mpakTHke. TemMaTH4YecKHH IUIaH MMEET ONTHMAaJbHOE paclpe/ieIeHue
4acoB I10 pa3jesiaM U TeMaM 110 O4YHOH opMe 00yUueHHUs], B COOTBETCTBUHM ¢ y4eOHBIM I1aHOM. Kaxkapiit
paszien mporpaMmbl OTpPakaeT TEMATHKy W BOIPOCHI, MO3BOJISIONIUE, B IOJHOM O0BEME, HU3Yy4UUTh
HEoOXOUMBIN TeopeTnueckuil marepuan. IlpoBeneHue NpakTHYECKHX 3aHATHH, IPEAyCMOTPEHHBIX
paboueil nmporpaMMoii, MO3BOJISIOT 3aKPENHUTh TEOPETUUECKUE 3HAHUS, IPHOOPETEHHBIE TIPU M3YUYECHUU
JAaHHOM JucuMIUIMHBL. M3ydeHne — nucnuiuiHbel «MaTtematukay crnocoOcTByeT 3(()EeKTUBHON H
Ka4eCTBEHHOH MOJIrOTOBKE MOJIOBIX CIELHATUCTOB B 001aCTH 36MEIbHO-UMYIIIECTBEHHBIX OTHOILICHUH.
PaGouass mporpamMma COAEPKUT MHUHUMYM JIUTEpaTypbl, HEOOXOOUMOHN JUIs H3yYeHHUsl JaHHOU
JUCLUIUINHBIL.

PazpaboranHnas paGouast mporpamMMa y4eOHON JUCLUILIUHBI «MaTeMaTuka» peKOMEHyeTCsl I
UCIIONIb30BaHUA B Yy4eOHOM Ipoliecce Mpu MOATOTOBKE oOywaromuxcs mo crenuaibHoctd 21.02.05
3eMebHO-UMYIIECTBEHHbBIE OTHOILICHHUS.

Penensenr:

Hoyenm kagpeoper  coyuanvuwix, 2YMAHUMAPHBIX U
€CcmecmeenHo - nayynvix oucyuniun @IEOY BO m 17&: BT
CK® «PI'VIIy, k.n.n., doyenm ' //4 oo
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