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1. MACIHIOPT PABOYEM MPOT'PAMMBbI YUEBHOM JUCHUTIJIAHBI

1.1. Ob6sacTh NpUMEHEHHUS TPOTrPAMMBbI

Pabouas mporpamma yueOHON guctuiuiuHbl «MaTemaTtuka» paspaboTaHa st
cTyneHToB crnenraibHocTd 42.02.01 Pexnama Ha OCHOBE NPUMEPHOW NPOrpaMMbl
o0meoOpazoBaTenbHON y4eOHONW AMCIUIUIMHBI «MareMmarnka: anredpa W Hadaia
MaTEMaTHYECKOr0 aHaJIn3a; TeOMETpUs» sl MpodecCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHu3aluii, peKoMeHI0BaHHONW denepasbHbIM TIOCYIaPCTBEHHBIM aBTOHOMHBIM
yupexaenueM «DenepaibHblii UHCTUTYT pa3BuTHs o0pazoBanus» (PI'AY «DUPO») B
KauyecTBE MPUMEPHON MporpamMMmbl i peaju3allid OCHOBHOM MpoQecCHOHATbHON
oOpazoBarenbHoil mporpamMmbl CIIO Ha 6aze OCHOBHOro o00IIero oOpa3oBaHUs C
NOJIydeHHeM cpenHero oomiero oopaszoBanus. IIporokon Ne3 ot 21 wurons 2015r.
Perucrpaunionnsiii Homep peuensuu 377 ot 23 utoina 2015r. PI'AY « DUPO» ¢ yuetom
[IpumepHOIT OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl CPETHETO OOIIET0 00pa3oBaHus,
0JI00peHHON peleHneM (peaepanbHOro y4eOHO-METOAUYECKOTO OOBEIUHEHUS 10
ob1emMy o6pazoBanuto (mpoTokost oT 28 uroHsa 2016 r. Ne2/16-3).

1.2. MecTo y4eOHOI JUCHUIIMHBI B CTPYKTYpe IPOrpaMMbl MOATOTOBKH CIIELMAJTUCTOB
CpeiHero 3BeHa:

VYuebnas JTUCIUTIIMHA «MaremaTuka M3y4aeTcs B LMKJIC
00111€00pa30BaTENbHBIX AUCHUIUINH, (OPMUPYEMBIX U3 00S3aTEJIBHBIX MPEAMETHBIX
obnacteit ®I'OC cpennero obmiero oOpaszoBaHus, s crenuanbHocTH 42.02.01
Pexnama. M3yuenne nuctumiaunbl bJ[.03 Marematuka HEOOXOAMMO JJIi OCBOEHUS
nocnenyronier gucuunianasl EH.01 Maremaruka.

1.3. ey 1 3a5a4u y4eOHOM AMCUUILIMHBI — TPEOOBAHMS K Pe3yJIbTATAM OCBOCHHUSA
AUCHUILIAHBI:

Heab aucuMmiuHbl: (OPMUPOBAHUE TIPEJCTABICHUNH O MaTeMaTHKE Kak
YHUBEPCAIBHOM $SI3bIKE HAYKH, CPEICTBE MOJICIMPOBAHUS SBJICHUM U TPOLIECCOB, 00
UJICSIX ¥ METOJaX MaTEeMaTHKH.

3agauu AMCHUIIIMHBI:

— OBJIQJICHUE MAaTEMaTUYECKHUMH 3HAHMSIMH W YMCHHUSIMH, HEOOXOJIUMBIMHU B
MTOBCEIHCBHOM JKU3HH, IS M3YYCHHSI CMEKHBIX €CTECTBCHHOHAYYHBIX JUCIMIUIMH Ha
0a30BOM YypOBHE M MJUCHHUIUIUH NPOPECCHOHANBHOTO IUKIA;, ISl TIOTYYCHHS
00pa3oBaHuUs B 001aCTAX, HE TPEOYIOIMIUX YTIyOJICHHOM MaTeMaTHYECKOM MOJTOTOBKY;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPaKCHMUS,
ANTOPUTMHYECKON KYJIbTYPbl, KpUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM JIJIsI
Oynytiei mpoeCCuOHAIBHON AeSTENHHOCTH;

— BOCIIUTAaHHUE CPEACTBAMHU MATEMATHKU KYJIbTYPhl JIMYHOCTH, TMTOHUMAHHUS
3HAYMMOCTH MAaTEMaTHUKH JIJI1 HAyYHO-TEXHHYECKOTO TIporpecca, OTHOIICHHUS K
MaTeMaTHKe, KaK K 4aCTH 00IIIeUeI0BEUYEeCKOM KyIbTYPhI Yepe3 3HAKOMCTBO C UCTOpUECH
MaTEeMaTHKH,



— pacuUIMpeHue M CUCTeMaTH3alusl OOIIMX CBEICHUN O (PYHKIMSIX, U3yUeHHUE
HOBBIX KJIACCOB 3JIEMEHTAPHBIX (DYHKIINH;

— pacllMpeHue MW  COBEPUICHCTBOBAHME  MAaTEMaTHYECKOro  amnmapara,
c(OpPMHUPOBAHHOTO B OCHOBHOM LIKOJIE;

— O3HaKOMJIEHHME C D3JeMeHTaMH JUu(P(PEepeHIMATBHOTO MCUYUCIECHUS KAk
anmnapaToM HUcciaeoBaHus GYHKIUHI, pelIeHns TPUKIAIHbIX 3a1a4;

— U3Y4YEHUE CBOMCTB NPOCTPAHCTBEHHBIX Te€J, (POPMUPOBAHUE YMEHHS
IIPUMEHSTB OTU CBOKCTBA JJIsI PELICHMS IPAKTUYECKUX 3a/1a4;

— pacummpeHue U yriayOJeHue MNpeACTABIECHUN O MaTeMaTHKE KaK AJIEMEHTE
YeJIOBEUECKOU KYJIbTYpbl, O IPUMEHEHUH €€ B IIPAKTUKE;

— COBEpIICHCTBOBAHUE WHTEIUIEKTYalbHBIX M PEYEBBIX YMEHUH IIyTEM
Pa3BUTHUS JOITMUYECKOTI0 MBILUIEHHS, 000TaleHue MaTeMaTUUYECKOIO S3bIKA.

1.4 IlepevyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS MO0 IMCHHUILINHE (MepeYeHb
hopmMupyeMbIX KOMIIETEHIIM)

OcBoeHMe coepKaHus yIeOHOH TUCITUILIMHBI «MaTteMaTHKay 00ecIeunBaeT
JOCTHKEHHE 00YUalOIIUMUCS CIEAYIOLIUX Pe3yabmamog.

JIUYHOCMHDBIX .

— c(OpMUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHUKE KaK YHUBEPCAJIbHOM
SI3BIKE

— HayKW, CPEJICTBE MOJICTUPOBAHUS SIBJICHUH U MPOIIECCOB, UICSIX U METOJAX
MaTEeMaTHKH;

— TIOHUMaHWE 3HAYUMOCTH MaTeMaTHKH JJI1 HAyYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUS K MAaTeMaTHKE KaK K YacTh OOIIEeUYeTOBEYECKOU
KyJbTYphl 4Yepe3 3HAKOMCTBO C HWCTOpPHEH pa3BUTUS MAaTEMaTHUKU, DBOJIOIUCH
MaTEMaTUYECKUX UOEH,

— Ppa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
AITOPUTMHYECKON KYJIbTYPbl, KpUTUYHOCTH MBIIICHUS Ha YPOBHE, HEOOXOAMMOM JIJIs
Oynymerd mnpodeCcCUOHAIBHOU JIeSITEIBHOCTH, JIS TMPOJOJDKEHHS 00pa3oBaHUS U
caMmo00pa3oBaHus;

— OBJQJICHHEC MAaTEMaTUYCCKUMH 3HAHUSIMH W YMCEHHUSIMH, HCOOXOIUMBIMHU B
MIOBCETHEBHOM JKW3HM, I OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUINH U
JTUCITUTUINH TTPO(ECCHOHABHOTO 1UKIIA, IJIs TIOTy4YeHUs: 00pa30BaHus B 00JI1aCTAX, HE
TpeOyIOIUX YITyOIeHHOU MaTeMaTU4eCKOU MOATOTOBKY;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMO00pa30BaHUIO,
Ha TPOTSDKEHWH BCEH OJKU3HHW; CO3HATEIBHOE OTHOIICHHE K HEMPEephIBHOMY
00pa3oBaHMIO KaK YCJIOBHUIO YCHEIIHOW MNPOPECCHOHATBPHOW W OOIIECTBEHHOU
JESTEIbHOCTH;

— TOTOBHOCTh M  CIOCOOHOCTh K CaMOCTOSATEIBbHOM TBOPYECKOH M
OTBETCTBEHHOM JIEATEIBHOCTH;



— TOTOBHOCTH K KOJUICKTUBHOH paboOTe, COTPYAHUYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTenbHOM, 00IIIECTBEHHO MOJIE3HOH, yIeOHO-MCCIIeI0BATEIHLCKOH, TPOCKTHOM 1
JIPYTUX BHJIAX JCATCIBHOCTH;

— OTHOIIEHUE K MPOGeCCHOHATBHON EATSTLHOCTH KaK BO3MOKHOCTH y9aCTHS
B PCIICHWU JIMYHBIX, OOIICCTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAIIMOHAIbHBIX
npoOJieM;

MemanpeOMemH blX.

— YMEHHE CaMOCTOATEIBHO ONPENENATh LENH AESITEIIBHOCTH M COCTaBIIATH
IUTAHBI  JIEATENBHOCTH; CaMOCTOSITEIbHO  OCYIIECTBISATh, KOHTPOJHMPOBATh U
KOPPEKTUPOBAaTh JIEATEIbHOCTh; HCIIOJIb30BAaTh BCE BO3MOXHBIE PECypChl s
JOCTHKECHHSI TTOCTABICHHBIX IEJIEH W pealn3aliyl IJIAaHOB JESATEIbHOCTH, BHIOMPATH
YCIIELIHbIE CTPATETHH B PA3JIMUHbIX CUTYaIUsX;

— YMEHHE NPOAYKTHBHO oOOIIaThbcs W B3aUMOJEHCTBOBATb B IpoLecce
COBMECTHOH JAESITENbHOCTH, YUUTHIBATh MO3UIMH JPYTUX YYACTHUKOB ACSTEIHHOCTH,
3¢ (deKTUBHO pa3pemaTb KOH(PIUKTHI;

— BJAJICHUE HAaBBIKAMM I[103HABATEIbHOW, Y4YEOHO-MCCIEN0BATENbCKOU U
MIPOEKTHOW JESATENbHOCTH, HAaBBIKAMU pa3pellieHus MpoOJieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PEIICHHUs NMPAaKTUYECKUX 3ajad,
OPUMEHEHUIO Pa3IMYHBIX METOJOB ITO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOW HH(OPMALMOHHO-
MO3HABATENBHON JACSITENbHOCTH, BKIIIOUas YMEHHE OPHUEHTHPOBATHCS B PA3TUUHBIX
UCTOYHMKAX  HMHPOpMAIMM, KPUTUYECKH  OLEHUBATh W  HHTEPIPETUPOBATH
UH(POpPMAIUIO, IOTYyYaeMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

—  BJIaJICHUE A3BIKOBBIMH CPEJICTBAMU: YMEHHE SICHO, IOTUYHO ¥ TOYHO U3JIaraTh
CBOIO TOUKY 3PEHUS, UCTIOIB30BATh a/ICKBATHBIC SI3BIKOBBIE CPE/ICTBA;

— BIIQJICHUE HaBbIKAMHM [I03HABATEJIbHOU pe(eKCur Kak OCO3HaHMS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTEIbHBIX IPOLECCOB, UX PE3YJILTaTOB U OCHOBAHUH,
TPaHUI] CBOETO 3HAHUS W HE3HAHUS, HOBBIX IMO3HABATENHHBIX 33/1a4 M CPEJICTB IS MX
TOCTUKCHHS,

—  IIeJIEYCTPEMJICHHOCTh B TIOUCKAaX U MPUHATUHN PEIIEHUH, COOOPa3UTETHHOCTh
U UHTYMIHS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUH; CHOCOOHOCTh
BOCTIPUHUMATh KPacoOTy U TAPMOHHIO MHPA;

npPeoOMemHubIX:

—  ¢c(OpMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHUKE KaK 4YacTH MHUPOBOU
KYJBTYpbl U MECTE€ MAaTEeMaTHKUA B COBPEMEHHOW ITMBUIIM3AIMH, CIIOCO0AX OMUCAHUS
SIBJICHUW peajbHOTO MHpPA HA MATEMATUUECKOM SI3bIKE;

— c(OpMHUPOBAHHOCTH TMPEJCTABICHUH O MATEMATHUYECKUX TOHATHUSIX Kak
BOKHEUIINX MAaTEeMaTHYECKUX MOJIEIISIX, TO3BOJISIONINX OMUCHIBATH U U3y4aTh Pa3HbIC



OpOLIECCHl M SIBJICHUS; MOHUMAHUE BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOPUH,

— BIIQJICHUE METOJaMU JI0Ka3aTeJIbCTB U AJTOPUTMOB PEIICHUS, YMEHHUE HX
IPUMEHSTh, IPOBOJAUTH JI0Ka3aTEIbHbIE PACCYKICHUS B XOJ€ pEIICHUs 3a/1ay;

— BJQJICHUE CTAHJAPTHBIMH TPUEMaMH  PEIICHUS  PAlMOHAIBHBIX U
UPpALMOHATBHBIX, TTOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUU U
HEPABEHCTB, UX CUCTEM,;

— HCIOJIb30BaHHWE TOTOBBIX KOMIIBIOTEPHBIX MpOrpaMM, B TOM YHCIE IS
MOKCKa MyTH PEUICHUS U WUTIOCTPALIMU PEIICHUS] YPABHEHUN U HEPABEHCTB;

—  c(opMUPOBAHHOCTH npeACTaBICHUN 00 OCHOBHBIX MTOHSATHUSX
MaTEMaTUYECKOr0 aHaju3a W WX CBOMCTBAX, BJIAJICHHE YMEHHUEM XapaKTEePU30BaTh
noBesieHue QyHKIIUH, UCIIOJIH30BAHNE TIOYYCHHBIX 3HAHWH ISl ONMCAHUS U aHAN3a
peabHbIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU TIOHSATUSAMHM O TIUIOCKUX M MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX;

— c(hOopMUPOBAHHOCTh YMEHHUS pAClO3HABAaTh TreoOMETpUuecKkue (GUTYphl Ha
yepTekax, MOJIESAX U B PEATbHOM MUPE;

— TPUMEHEHUE M3YYEHHBIX CBOWCTB T€OMETpUYeCKuX Guryp u Ghopmyi s
pelIeHns TeOMETPUUYECKHUX 3a1ad U 3a]1a4 C MIPAKTUUYECKUM COJICPKAHUEM;

—  ¢c(OpMHUPOBAHHOCTh MPEJCTABICHUH O MPOIECCAX U SIBICHUSIX, UMEIOIINX
BEPOSITHOCTHBIM XapakTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B pEaTbHOM MHpE,
OCHOBHBIX MOHSTHUSX JIEMEHTAPHOU TEOPUHU BEPOSTHOCTEH,

— yMEHUH HaXOJUTh M OIEHWBATH BEPOSTHOCTH HACTYIUICHHS COOBITUH B
MPOCTEHIITUX TMPAKTUYECKUX CUTYaALUSIX W OCHOBHBIE XAPAKTEPUCTUKHU CIIyYaAWHBIX
BEJINYMH;

— BJIaJICHUE HAaBbIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IIPU
pelIeHnu 3a1ay.



2. CTPYKTYPA U COJAEP)KAHUE YUYEFHOM JUCIUTIIUMHBI

2.1. O0beM y4eOHOM TUCUMIIMHBI U BHABI Y4eOHOI padoThl

By yueOHoi padoThl

Konuuecmeo uacoes

MaxkcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 234
Oos3aTesbHasA ayauTopHas yueOHas 156
Harpyska (Bcero)
B TOM YHCIIE:
3aHSITHSI JISKIIMOHHOTO TUTIA 78
MPAKTUYECKHUE 3aHSITUS 78
CaMmocrosiTesibHasi paGoTa o0y4darouerocs 66
(Bcero)
B TOM YHCIIE:
BreayuropHas camocTosiTebHas padora 66
Koncynpranuu 12

Hpomeofcymounaﬂ ammecmauus 6 qbopMe.'

1 cemectp — nud. 3a4yet
2 ceMecTp -— IK3aMeH

N Bcero Cemectpbl

Bun yuebHoii paboThl HACOB 1 5
Y4yeOHasi Harpy3Ka (Bcero) 234 96 138
AyauTopHbIe 3aHATHS (BCEro) 156 64 92
B Tom umcne:
3aHATHUA JIEKIIMOHHOTO TUITA 78 32 46
MIPAKTUYECKUE 3aHATUS (IPAKTUKYMBI) 78 32 46
J1a00paTOPHBIC 3aHATHUS
CamocrosiTesqibHasi padoTa (Bcero) 66 26 40
B TOM YHCJIC:
Kypcosas paboma
Pegepam 10 4 6
Camocmosmenvuas 6HeayoumopHas paboma 6 8uoe
OOMAWHUX NPAKMUYECKUX 3A0aHUll, UHOUBUOYATbHBIX 56 99 34
3a0aHUll, CaAMOCMOAMENbHO20 No0bopa U U3YUeHUs
OONONHUMENIbHO20 MEoPemu4ecKk020 Mamepuaid
Koncynpranuu 12 6 6
[TpomexxyTouHas attectanus (dK3amMeH/3auet/nud.3a4uer) . SK3AMEH

3a4€CT

OO011as Tpy10eMKOCTh 234 96 138




2.2 CTpyKTypa IMCUHUIIHHBI:

KosinuecTBO ayIHTOPHBIX YaCOB Camocros-
TeJbHasl padoTa
00yYanerocs
Teoperu-
HanmenoBanue paznenos IIpakTuyec- (uac.)
Bcero yeckKoe
KHe 3aHSITUA (B T.4.
o0yueHue

KOHCYJILTALMH)
Beenenue 2 2 - -
Anrebpa 22 8 14 12
YpaBHEHUS U HEPABEHCTBA 20 8 12 6
OCHOBBI TPUTOHOMETPUHU 18 6 12 8
DyHKIIUH, UX CBOMCTBA U TpaduKu 18 8 10 8
Hayana maremaTi4eckoro aHaiam3a 28 18 10 8
KomOunartopuka, craructuka u Teopus | 16 8 8 9
BEPOSITHOCTEN
['eomerpus 32 20 12 15
KoHncynbranuu 12
Bcero mo mucruruimae 156 78 78 78




2.3. TemaTnuyecKkuii NJIaH U cojiepKaHue YUeOHOM TN CHUTLTNHBI

HanMeHOBAHKE Pa3Ie/I0B H TEM Coaepsxanue yueOHOro MaTepuaJia, JadopaTopHble padoThbl M MPaKTHYECKHE 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 34
Tema 1.1. PazButue noHsATHS O Conep:xxanue ydeOHOro MaTepuaJia 2 1
quciie Ilenbie 1 panmoHaabHbIe yKcia. JlelicTBuTeabHble yncia. KomIiekcHble ynca.
[IpakTuyeckue 3aHATHS:
Apudmernyeckue ASHCTBHS HaJl YUCIIAMH, HAXOXKICHUE NPUOIMKEHHbBIX 3HAUCHUH BEJTMYUH U 2 2
MOTPEHIHOCTEH BbIUMCICHUH (a0COJIIOTHON M OTHOCUTEIbHOM), CPAaBHEHHE YHCIIOBBIX BBIPKECHUH
Tema 1.2. KopHu, cTenenun u Conep:xanue y4eOHOro MaTepuaJia
J0rapu(pMeI Kopnu u crenenu. KopHu HaTypanbHON CTENEHU U3 YKCia U UX cBokicTBa. CTeneHu ¢ 2 1
paIoHaIbHBIMH ITOKa3aTeNIAMHU, UX CBoMcTBA. CTENeH! ¢ 1eHCTBUTENbHBIMU TTOKA3aTeIsIMU.
[IpakTUyeckue 3aHATHS:
Brruucnenue u cpaBHeHUE KOpHEN. BeIlloJIHEHHE pacyeToB ¢ pajukagaMu. Penienue
uppanroHaibHbeIX ypaBHeHui. CpaBHeHue creneneil. [IpeoOpazoBanue BeIpaKeHUH, COJepKAIINX 2 2
CTENEHN
IIpakTHYecKue 3aHATHA:
Pemenne noka3aTenbHBIX ypaBHEHUH. Pellienne npukia HbIX 3a1a4 2 2
Conep:xanue y4eOHOro MaTepuaJia
Jlorapudm. Jlorapudm uncna. OcHoBHOE JorapuMUIEcKoe TOKIECTBO. JlecaTHUHbIC 1 2 1
HaTypaibHbie siorapudm. [IpaBuna netictBuii ¢ norapudmamu. [lepexos K HOBOMY OCHOBAHHUIO
IIpakTHYecKue 3aHATHA:
Haxosxaenue 3HadeHnit jorapugma no Npou3BoJIbHOMY OCHOBaHUIO. [lepexox oT 0JHOro OCHOBaHHMS 2 2
K apyroMy. Beruucienue u cpaBHeHHE Jlorapudpma
IIpakTHYecKue 3aHATHA: 2 2

JlorapudbmMupoBaHue 1 MOTCHITUPOBAHNE BRIPAKCHHM.
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Pemienue gorapudMuueckux ypaBHeHUH

Conep:xanue ydeOHOro MaTepuaJia

[IpeobpazoBanne anredpamdecknx BeIpakeHui. [Ipeobpa3oBanme parinoOHAIBHBIX, HPPATHOHATHHBIX
CTETICHHBIX, TIOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX BBIPAIKESHUIH

IIpakTuyeckue 3aHATHUSA:
[TpubnrrkeHHbIC BEIYUCIICHHUS M PEIISHUS TPUKIIAIHBIX 33124

KonTtpoannas padora Ne 1: «KopHu, cTenenu u jorapupmoi»

CamocTtosiTesqibHast padoTa:

BBIIIOJIHEHHUE JIOMAIIHUX 3aJaHui 1o pazneny |

IIpumepHas TeMaTUKa BHEAyIUTOPHOI CaMOCTOSATEIbHOI padoThl
Hanucanue pedepatos:

HenpepsiBHbIe ApobH

IIpuMeHeHUe CJI0KHBIX IPOLIEHTOB B pacyeTax

12

Pa3nen 2. YpaBHeHus u
HEPABEHCTBA

26

Tema 2.1. YpaBHEHUS U CUCTEMBI
ypaBHEHUI

Copaepxanne yueOHOr0 MaTepHaJia

ypaBHeHI/IH 1 CUCTEMbI ypaBHeHHfI. PaLII/IOHaJ'IBHLIC, HUppaAllMOHAJIBHBIC, ITOKA3aTCIIbHBIC U
TPUTOHOMETPHUUCCKUEC YPABHCHHNSA U CUCTEMBI.

Copaepxanne yueOHOr0 MaTepHaJia
OcHOBHBIE MMPUEMbI UX PCHICHUA (pa3ﬂo>1<eHHe Ha MHOXUTCJIN, BBEACHHUEC HOBbIX HCU3BCCTHBIX,
MOJICTAHOBKa, Ipaduueckuii MeTo1). PABHOCHIIBHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM

IIpakTHYecKue 3aHATHA:
Kopnu ypaBuennii. PaBHocunbHOCTh ypaBHeHHi. [Ipeobpa3oBanue ypaBHeHUH

IIpakTHYeckue 3aHATHA:
OcHOBHbBIE IPHUEMBI PEIICHUs] YPaBHEHHH

IIpakTHYecKue 3aHATHA:
Pewrenne cucreM ypaBHeHHI

Tema 2.2. HepaBeHnctsa

Conep:xaHue y4eOHOro MaTepuaJia

PaIII/IOHaHBHI)Ie, HppanruoOHAJIbHBIC, ITOKAa3aTCJIbHBIC U TPUT'OHOMETPUYCCKUEC HEPABCHCTBA.
OCHOBHEBIE IMPUCMbI UX PCHICHUS

Conep:xkaHue y4yeOHOro MaTepuasia
PanmonanbHbIe, HPpallMOHATBHBIE, TOKA3ATEIIBHBIC U TPUTOHOMETPpUYECKUE HepaBeHCTBA. OCHOBHBIC
MIPUEMBI X PEIICHUS
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IIpakTHyeckue 3aHATHS:
Hcnonb3oBanue CBOWCTB U rpadukoB GpyHKIMNA AT pelIeHNs] YPaBHEHUI U HEPABEHCTB

IIpakTH4yeckue 3aHATHUA:
[Ipumenenne MaTeMaTHYECKUX METOOB JIJISl PELICHUS COIEPXKATENbHBIX 3a/1a4 U3 PA3TMUHbIX
o0JsacTel HayKu U npakTuku. IHTEepnpeTalys pe3yibTara, y4eT pealibHbIX OrpaHHYCHUI

Kontpoannasi padora Ne 2: «YpaBHEeHHUs] H HEPABEHCTBa

CamocrosiTeqbHast padoTa

BBITIOJIHEHNE JOMAIIHUX 3a/IaHui 10 pasjerny 2

IIpumepHas TeMaTUKa BHEAyIUTOPHOI CaMOCTOATEIbHOI padoThl
Hanmcanue pedepartos:

HccnenoBanue ypaBHEHHH U HEPABEHCTB C APAMETPOM

Paznen 3. OcHOBBI
TPUTOHOMETPHH

26

Tema 3.1. OcHOBHEIE TTOHATHUS

Conep:xxanue ydeOHOro MaTepuaJia
Panuannas Mepa yria. Bpamarenbrnoe nsmwkenne. CHHYC, KOCHHYC, TAHICHC M KOTAHICHC YHUCIIa

[IpakTUyeckue 3aHATHS:
PagnanHbIil METOJ M3MEPEHUS! YIIIOB BPALICHUsS U CBSI3b C TPaJlyCHON Mepoit

Tema 3.2 OcHOBHEIE
TPUTOHOMETPUUECKUE TOMKICCTBA

Copaepxanne yueOHOr0 MaTepHaJia
Dopmyiibl npuBeaeHust. PopMyJibl croxkeHus. PopMyIibl yIBOSHUSI.

IIpakTHYecKue 3aHATHA:

OCHOBHBIE TPHTOHOMETPUUECKUE TOXKIECTBA, OPMYIIBI CIIOKEHHS, YABOeHHS, [IpeoOpazoBanus
CYMMBI TPUTOHOMETPUYECKUX (DYHKIMH B IPOU3BEACHHUE, TPEOOpa30BaAHUE TPOU3BEICHHS
TPUTOHOMETPUYECKUX (YHKLHUHI B CYMMY

IIpakTHYecKue 3aHATHA:

OCHOBHBIE TPUTOHOMETPUYECKHE TOKAECTBA, (OPMYJIBI CIIOKEHUS, yaBoeHus, [I[peoOpasoBanus
CYMMBI TPUTOHOMETPHUYECKUX (DYHKIMH B IPOU3BEACHHUE, TPEOOpa30BAHUE TPOU3BEICHHS
TPUTOHOMETPUYECKUX QYHKIIUI B CYMMY

Tema 3.3 IIpeoOpazoBanms
MPOCTEUIINX
TPUTOHOMETPUIECKUX BhIPAKCHUN

Conep:xaHue y4eOHOro MaTepuaJia

Hpeo6pa30BaHHe CYMMbI TPUT'OHOMCTPUUICCKUX (bYHKHI/Iﬁ B ITPOU3BCACHUC U ITPOU3BCACHUC B CYMMY

IIpakTHYeckue 3aHATHA:

OcCHOBHBIE TPUTOHOMETPHUYECKHE TOKAECTBA, (POPMYJIBI CIOKEHNUs, yaBoeHus, [[peoOpa3oBanns
CYMMBbI TPUTOHOMETPUYECKUX (DYHKIMH B IPOU3BEACHHUE, IPEOOpa30BAHUE IPOU3BEICHUS
TPUTOHOMETPUYECKUX (QYHKLHUHI B CYMMY
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Tema 3.4. TpuronomeTpuieckue

Copaeprxanue yuedOHOro MaTepuajia

YPaBHCHHS 1 HCPABCHCTBA OO6paTHble TpUrOHOMETpHUYeCKHe PYHKINU. APKCHHYC, apKKOCHHYC, apKTaHreHc. [Ipocreiinie 2
TPUTOHOMETPHUUYECKHE YPaBHEHUS
IIpakTH4eckue 3aHATHS:
OO6patHbie TpUroHOMETpUYeCKre PYHKIMN: apKCUHYC, apKKOCUHYC, apkTaHreHc. [Ipocreiimue 2
TPUTOHOMETPHUUYECKHE YPABHEHUS
Kontpoabnas padora Ne 3. «OCHOBbI TPUTOHOMETPHH) 2
CamocTtosiTesqibHast padoTa: 8
BBIIIOJIHEHHE JOMAIIHUX 33JaHuil o pazaeny 3
Pazpnen 4. ®ynkuum, ux o4
CBONCTBA M rpauMKH
Tema 4.1 Oynkiuu. ColicTBa Conep:xanue y4eOHOro MaTepuaJia
¢ynkumii. O6parHbie yHKIHH Oynkmmn. O01acTh ONpeneseHust © MHOXKECTBO 3HAYCHUH; TpaduK (PYHKIINA, TIOCTPOCHHE TPaAPUKOB 2
(hyHKIHMI, 33 JaHHBIX Pa3TMIHBIMU CTIOCO0AMHU
[IpakTuyeckue 3aHATHS:
[Ipumeps! 3aBECHMOCTEN MEXK Ty IEPEMEHHBIMU B PEATbHBIX MPOIECCaX M3 CMEKHBIX JTUCITUTLINH. 2
Omnpenenenune pyukuuid. [loctpoenue u ureHue rpagukoB QyHKIUHA
Copaepxanne yueOHOr0 MaTepHaJia
CaoiicTBa QpyHKIIMH. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTH, OTPAHUUEHHOCTD, IIEPUOIMIHOCTb.
[IpomexyTku Bo3pacTaHus v yObIBaHMs, HAUOOJbIIIEe 1 HAMMEHbIIIEe 3HAUECHUS, TOUKH IKCTPEMyMa. 2
I'paduueckast naTepnperaiws. [[pumepsl GyHKIIMOHAILHBIX 3aBUCUMOCTEH B peaibHBIX TPOIIEccax
U siBeHUsIX. ApudMeTndyeckue oneparuu HaJl QyHKusiMd. CrioxkHast QyHKIMs (KOMITO3UIIHS).
IIpakTHYecKue 3aHATHA:
UccnenoBanne Gynkiyn. CBOWCTBA TMHEHHOM, KBaJIpaTHYHOHN, KyCOYHO-TMHEHHON W IpOOHO-
nuHeHHON QyHKuuu. HerpepsiBHble u nepuoanyeckue pyHkuun. CBoiicTBa U rpaQuKy CHHYCa, 2
KOCHHYCa, TaHTeHca U KoTanrenca. O0paTHble (QyHKIINH.
IIpakTHYecKue 3aHATHA:
2
OoOpartnbie pyHKIMK U BX rpaduku. OO0paTHbIE TPUTOHOMETPHUYECKHE (DYHKITUH
Tema 4.2. CteneHHbIe, Conep:xanue ydueOHOro MaTepuasia
MOKa3aTCJIbHBIC, Onpenenenne ¢GyHKIMA, UX cBolicTBa W Tpaduku. lIpeoOpasoanus rpaduxos. [lapamiensHbrit 2
Norapu(pMUYECKue 1 MEePEeHOC, CHUMMETPHUS OTHOCUTEIBLHO OCEH KOOpAMHAT W CHUMMETPHUST OTHOCHUTEIHLHO Havaia
TPUTOHOMETPHYECKHE DYHKIMH. KOOPJMHAT, CAMMETPHUS OTHOCUTEIBHO NPSIMOM Y = X, PACTSKCHUE U CXKATUE BAOJIb OCEH KOOPIUHAT
IIpakTHYecKue 3aHATHA: 2
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OO0patHbIe TPUTOHOMETPHUYECCKHE
hyHKITHN

[IpeoOpazoBanue rpaduka GyHKINY.

KonTtpoannas padora Ne 4: « DyHKIIUH, HX CBOHCTBAa U TPaUKN»

CamocrosiTeqbHast paboTa

BEITIOJTHEHNE JOMAITHAX 33/IaHUH 10 pasnery 4

IIpumepHasi TeMaTHKA BHeAYAUTOPHON CaMOCTOATEIHHONH PadoThI
Hanucanue pedepatos:

Crno)xeHue rapMOHHYECKUX KOJIeOaHH

I'paduueckoe penieHre ypaBHEHHH U HEPABEHCTB

Paznea 5. Hauaaa
MaTeMaTH4YeCKOro aHajaIn3a

36

Tema 5.1. IlocieqoBaTeabHOCTH.

Conep:xanue y4eOHOro MaTepuaJia

ITocnenoBarenprHocTH. CIIOCOOBI 3a1aHNsI U CBOMCTBA YHUCIIOBBIX ITOCIIEA0OBAaTEIbHOCTEN. [loHsTHE O
TIpeelie MoCIeJOBAaTEILHOCTH

Copepxanne yueOHOr0 MaTepHaJia
CymMupoBaHue nociegoBaTesbHocTel. beckoHeuHo yObIBarolasi FeoMeTpUu4ecKasi IIporpeccust U ee
cyMma.

IIpakTHYecKue 3aHATHA:
UYucnoBas ocie10BaTesIbHOCTh, CIIOCOOBI €€ 3a/1aHusl, BBIYUCIICHUS YWICHOB I10CIEJ0BATEIbHOCTH.
[Tpenen nocnenoBaTenbHOCTH. beckoHeUHO yObIBarOIasi reoMeTpUyIecKas IPOrpeccus

Tema 5.2. [IpousBoanas

Copepxanue yueOHOr0 MaTepHaJia

[IponsBognas. [lonsitne o mpousBogHON (YHKIUH, €€ TeOMETPUYEeCKHd U (DU3UYECKUH CMBICIL.
VYpaBHeHue kacatenbHOW K rpaduky (yHxuuu. [IponsBomHbIe CyMMBI, pa3HOCTH, MPOU3BEIEHHS,
yacTHOTO. [Tpon3BoJIHBIE OCHOBHBIX DJIEMEHTAPHBIX (DYHKIUH

Conep:xanue y4eOHOro MaTepuaJia

[Ipon3BoaHbIE CYMMBI, Pa3HOCTH, TPOU3BEAEHHS, YaCTHOTO. [IpON3BOHBIE OCHOBHBIX
9JIeMEHTapHBIX (QYHKITHHA

IIpakTHYecKue 3aHATHA:
[IpaBuna u Gpopmyisl uddepeHIpoBans, TA0INIA TPOU3BOIHBIX IIEMEHTAPHBIX (DYHKIINH.

[TpousBoaHas: MEXaHUUECKUM U FEOMETPUUYECKUN CMBICI TPOU3BOIHON. Y paBHEHHE KacaTelbHOM B
00111EM BHJIE

Conep:xkaHue y4yeOHOro MaTepuaJia
[IpuMeHeHre IepBOH MPOU3BOAHON K UCCICAOBAHUIO (DYHKIMH U IOCTPOCHHIO rPpa()UKOB.
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IIpakTHyeckue 3aHATHS:
HccnenoBanne QyHKIMM ¢ TOMOILBIO IPOoU3BOAHON. HaxoxneHre Hanbopl1ero, HAMMEHbLIETO
3HAYEHUs] U SKCTPEMaJIbHBIX 3Ha4eHUHN QyHKIMU

Copaeprxanue yuedOHOT0 MaTepuaJia

[Tpumeps! UCmoNb30BaHUS TPOU3BOTHON JIJIs1 HAXOXKACHUS HAUTYUIIETO PEIICHUS B TPUKIATHBIX
3amadax. Bropas mponsBomHasI, €€ TeOMETPHUCCKUH 1 (hu3udIecKuii cMbICT. HaxokIeHne CKopocTH
JUIsl TIpoliecca, 3aIaHHoT0 GopMyJIol u rpaguKoM

Tema 5.3. IlepBooOpasnas u
UHTErpal

Conep:xanue y4eOHOro MaTepuaJia

[lepBooOpaznas u uHTerpan. llpuMeHeHre onpeneseHHOT0 WHTEeTpasia JUIsl HAXOXKISHUS TIIOMIa N
KpuBOJHHEHHON Tpaneruu. @opmyna Herorona—1JleitOnunia

Conep:xanue ydeOHOro MaTepuaJia
IIpumeHeHre omnpeaeieHHOro MHTErpana sl HaXO0XKAEHUs IUIOLIAJM KPUBOJUHEMHON Tpareinuu.
dopmyna Hetorona—IJleiibnuma

IIpakTHYecKkue 3aHATHA:
WnTterpan u nepBoodpasnas. Teopema Hetorona-Jleitonuna. [Ipumenenne naTerpaia K

BBIYHCIICHUIO (DU3MUECKUX BEJIMUMH M ILIO0IIA I

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

KonTtposbnas padora Ne 5: «Hayana MaTeMaTH4eCKOro aHAJIN3a»

CamocTtosiTeqibHast padoTa

BBINOJHEHHE JIOMAIIHUX 3a/IaHUH 110 pa3ieny S

I[IpumepHas TeMaTHKA BHEAyAUTOPHOIl CAMOCTOSATEIbHOI padoThl
Hanwucanwue pedepara:

[onsitue auddepeHimaa 1 ero NPUIOKCHHsI

Pa3nen 6. KomonnaTtopuka,
CTATHCTHKA W TEOPHUsI
BEePOATHOCTEM

25

Tema 6.1 DnemeHTHI
KOMOMHATOPUKH

Conep:xanue y4eOHOro MaTepuaJia

OcHOBHbBIE TOHATHS KOMOMHATOPHMKH. 3aJaud Ha IOJCYET 4YHCia pa3MeIleHHH, MepecTaHOBOK,
coderaHuii. Pemenue 3a1au Ha nepebop BapuaHTOB

HpaKanecmle 3aAHATHUA:
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HcTopus pa3Butns KOMOMHATOPUKH, TEOPUH BEPOSATHOCTEH M CTATUCTUKH W UX POJb B PA3TUIHBIX
cdepax yenoBeuecKoil xu3HenesTenbHoCcTH. [IpaBuina komOuHaTOpuKU. Pernienne KOMOMHATOPHBIX
3amayd. Pa3Merienns, couyeTanrs U MepecTaHOBKU

Copaeprxanue yued0HOro MaTepuajia

®dopmymna bmaoma HerotoHa. CBoiicTBa OMHOMHUHATBHBIX K03 duimenToB. Tpeyrompank Ilackams 2
Tema 6.2. DirleMeHTHI TEOPUN Copaepxxanue yueOHOr0 MaTepHaJia
BEPOATHOCTEH CoObITHE, BEPOSATHOCTh COOBITHS, CJIOXKEHHE W YMHOXCHHE BEpOSTHOCTEeH. [lowsmue o 2
He3asUCUMOCmu cooblmuil
[IpakTuyeckue 3aHATHS:
Krnaccuueckoe onpenenenue BeposITHOCTH, CBOMCTBA BEPOSATHOCTEH, TeOpeMa 0 CymMMe 2
BEPOSITHOCTEW. BbuncCiieHne BEpOsSITHOCTEN
Tema 6.3. DiieMeHTHI Copep:xkaHue y4eOHOro MaTepuajia 5
MaTEMaTHYECKON CTaTUCTUKH [IpencraBnenne faHHBIX (TAOJIUIIBL, TUATPAMMBIL, TPAPHUKH)
[IpakTuyeckue 3aHATHS: 2
[Tpuxnagnsie 3agaun. [lpeacrapienne YMCIOBBIX JaHHBIX
KonTtpoannas padora Ne 6: «Kom0nHaTOpHKA, CTATHCTHKA M TeOPHs BEPOATHOCTEI 2
CamocTtosiTeqbHast padoTa
BBINOJIHEHHE JIOMALIHUX 33aJaHuH 110 pa3zaeny 6
IIpumepHasi TeMaTHKa BHeAyANTOPHON caMOCTOATEJbLHONH PadoThI 9
Hanucaunue pedepara:
Cxembl bepHyIIM MOBTOPHBIX HCIIBITAHUN
CpeHue 3HaUEHUsSI U MX IPUMEHEHHE B CTaTHCTHKE
Paznea 7. I'eomerpus 47
Tema 7.1 Koopaunats! u Bektopsl | ConepskaHue y4eGHOro MaTepuaJjia
[IpsamoyrosbHas (aekapToBa) cHUCTeMa KOOPAMHAT B mpocTpaHcTBe. DopMynia pacCTOSHUS MEXKIY
JBYMsI TOUKaMu. YpaBHeHHs cdepbl. Bextopsl. Moaynb Bekropa. PaBeHcTBo BekTopoB. CriokeHHe
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ncio. Pas3nmoskeHre BEKTOpa MO HAMpPaBICHUSAM. YTOI MEXKIY 2
nByMmst BekTopamu. [Ipoeknus Bekropa Ha ock. KoopamHaTel Bekropa. CKalnsipHOE MPOU3BEACHHE
BEKTOPOB. Mcnonp3oBaHne KOOPJAMHAT U BEKTOPOB MPU PEIIEHUH MATEMaTHYECKUX U MPUKIIAJHBIX
3aj1a4
IIpakTHyeckue 3aHATHA:
JlekapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE. Y PaBHEHUE OKPYKHOCTH, Cephbl, IIIOCKOCTH. 2

Paccrosinue Mex 1y Toukamu. Bektopsl. JleiicTBus ¢ BekTopamu. JlekapToBa cuctema KOOpJIMHAT B
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npoctpancTse. JefcTBUS ¢ BEKTOpaMH, 3aJaHHBIMU KoopAnHaTaMu. CKalIsIpHOE IPOU3BEACHHE
BEKTOPOB. BEKTOpHOE ypaBHEHME NPSMOU U IIIOCKOCTH. VICoIb30BaHNE BEKTOPOB MPHU
JTIOKa3aTeIbCTBE TEOPEM CTEPEOMETPUN

Tema 7.2. IIpsimble U TIIOCKOCTH B
IIPOCTPAHCTBE

Copaeprxanue yuedOHOro MaTepuajia

B3anMHoe pacnonoxeHue AByX OpsMbIX B IpocTpancTBe. [lapannenbHOCTh NPSMOM U MIIOCKOCTH.
ITapanneabHOCTh MIIOCKOCTEN

Conep:xanue yyeOHOro MaTepuaJia

[lepneHAUKYISIPHOCT OPSIMOM U TUIOCKOCTH. IleprneHauKysp U HaKJIOHHAs. YTOJI MEXKAY MPsIMOil U
IJIOCKOCTBIO. [IByrpaHHbIi yroi. YToi MexIy IUIOCKOCTAMU. [lepneHauKyIsipHOCT ABYX
IJIOCKOCTEH

Conep:xanue y4eOHOro MaTepuaJia

I'eomerpuyeckne npeodpa3zoBaHus IPOCTPAHCTBA: MAPAUICIbHBINA IEPEHOC, CUMMETPUS
OTHOCUTENBHO I1ockocTu. [lapannensHoe npoextuposanue. Ilnomans opToroHanbHON IPOEKLKU.
N300pakeHne npocTpaHCTBEHHBIX (QUTYD

[IpakTuyeckue 3aHATHS:
[Ipu3HaKku B3aMMHOIO PaCIOJIOKEHHUS MPSMBIX. YTOJI MEXKy NPsSIMbIMU. B3anMHOE pacnosioxeHue

MpSIMBIX U TUIOCKOCTEN. [lepneHInKyIIap 1 HaKJIOHHAsS K TNIOCKOCTH. YTOJ MEXKAY NPsSMOil 1
IUIOCKOCTBI0. TeopeMbl 0 B3aUMHOM PACIIOIOKEHUH NIPSIMOIL U I1ockocTu. Teopema o Tpex
neprneHauKyJsipax. [Ipu3Haky u cBOMCTBA MapaJlIeNbHBIX U MEPIEHINKYJISPHBIX INIOCKOCTEN.
PaccrostHue OT TOUYKH /10 TIIOCKOCTH, OT MPSIMOM 0 TIOCKOCTH, PACCTOSTHUE MEXK/TY IIIOCKOCTSIMH,
MEX]y CKPEIIMBAIOIIMMUCS MTPSIMBIMHU, MEXK/Ty TPOU3BOJILHBIMU (DUTYpaMHu B IPOCTPAHCTBE.
[TapannenbHOE IPOEKTUPOBAHKE U €r0 CBOMCTBA. B3anMHOE pacnosnokeHne MpoCcTPaHCTBEHHBIX

duryp

Tema 7.3. MHOrOTpaHHUKH

Conep:xanue y4eOHOro MaTepuaJia

Bepmunbl, pebpa, rpanun MHororpanHuka. [Ipusma. [Ipsmas npusma. [lpaBuibHas mpusMa.
[Napamnenenunen. Kyo6.

Conep:xanue ydyeOHOro MaTepuaJia
[Mupamuna. [lpaBunbHas nupamuaa. YceueHHas nupamuaa. Terpasrap. Cummerpuum B KyOe, B
napaJulesienuIesie, B mpusme u nupamuze. Cedenns Kyoa, mpu3Mbl U ITHPAMHU/IBI

Conep:xkaHue y4yeOHOro MaTepuaJia

[IpencraBienne o MpaBHIBHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTadp, MOJIEKAdAP U UKOCAdIP).
[Tnoma gy NoOBEpXHOCTH MHOTOIPAHHUKOB
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IIpakTHyeckue 3aHATHS:
CedeHust 1 pa3BepTKU MHOT'OTPaHHUKOB. Bunbl cummerpuii B mpoctpancTse. CUMMETpHUS TEI

BpALLEHUs] 1 MHOTOI'PaHHUKOB. Pazinunble BUpl MHOTOrpaHHUKOB. VX n3o0paxenus. [Inomans 2
MTOBEPXHOCTH
Tema 7.4. Tena u noBepxHOCTH Copaeprxanue yuedOHOro MaTepuajia
BpaICHUS Hunmuaap u koHyc. Y cedeHHbI konyc. OCHOBaHHUE, BEICOTA, OOKOBAsI IOBEPXHOCTH, 00pa3yroIas, 2
pasBepTka. OceBble CEUCHUS U CeueHHs, Tapajuieibubie ocHoBaHuIo. Llap u chepa, ux ceueHus.
KacaTenpHasi IIOCKOCTB K cepe
[IpakTuyeckue 3aHATHS: 5
Ceuenus 1 pa3BepTKU MHOTOTPAHHUKOB.
Tema 7.5. Nsmepenus B Conep:xanue ydeOHOro MaTepuaJia
TrCOMETpHH O06mbem u ero u3mepenue. Murerpanbras popmyia oobema. @opmyiiel 00bemMa Ky0a, PsIMOYT0JIBHOTO 2
napaieNenuIesa, pu3Mbl, TUIMHApa. PopMyiiel 00beMa MupaMuibl U KoHyca. ©opMyJibl IO
MOBEPXHOCTEN LMJIMH]IpA U KOHYyCa
Copepxanue yueOHOr0 MaTepHaJia
dopmyiel 00beMa tapa u riomaan cepol. [logodue Tesn. OTHOMIEHHS TUIOMAAeH TOBEPXHOCTEH U 2
00BEMOB TTOJO0HBIX TEN
IIpakTHYecKue 3aHATHA: 2
Brruucnenue wionanaeii 1 00EMOB
KonTtpoannas padora Ne 7: «I"eomeTpus» 2
CamocTtosiTeqbHast padoTa
BBINOJHEHHE JIOMAIIIHUX 3a/IaHUI 110 pa3jeny 7
IIpumepHasi TeMaTHKa BHEAYANTOPHON CaMOCTOATEJbLHONH PadoThI
Hanwucanwue pedepara: 15
BekropHoe 3aaHue npsAMbIX U IIJIOCKOCTEN B IPOCTPAHCTBE
[IpaBuibHBIE U TOTYTPABUIBHBIE MHOTOTPAHHUKH
Konunueckue ceyeHus: M MX IPUMEHEHNE B TEXHUKE
KouncyabTanu 12
HToro 234

Jl1a XxapakTepuCTUKN YPOBHS OCBOEHHS Y4eOHOT0 MaTepuasa UCIOIb3YIOTCS CleayIomre 0003HaueHus:

1. — o3HaKOMHUTENBHBIH (Y3HABaHHE PaHEe N3YUYCHHBIX 00BEKTOB, CBOMCTB);

2. — PenpoyKTHBHBIN (BBIMOJIHEHHE JICATEILHOCTH MO 00pasily, HHCTPYKITHH WU TTOJT PYKOBOJICTBOM)

3. — IPOJIyKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIIBHOE BBITOIHEHUE JISSTSIBHOCTH, PEIICHHE TPOOJIEMHBIX 3a/1a4)
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2.4. Coaepxxanue pa3aeoB JUCHUILIMHBI

2.4.1. 3aHATHA JeKIHOHHOI0 THIIA

Ne
pa3
nien
a

HanmenoBanue
paznena

Coneprxanue pasnena

dopma
TEKYILEero
KOHTPOJIA

1

2

3

4

BBenenue

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

v

Anrebpa

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

YpaBHeHus u
HEPaBEHCTBA

VYpaBHEHUs U CUCTEMBl ypaBHEeHUH. PaninoHanbHble,
UppalrOHaNIbHbIE, TOKA3aTEeJIbHbIE U TPUTOHOMETPUUECKHE
YPaBHEHUS U cUCTeMbl. PABHOCUIIBHOCTh YpaBHEHUH,
HEpaBeHCTB, cucTeM. OCHOBHBIE TPUEMBI UX PEILICHUS
(pa3ioxeHne Ha MHOXHTENH, BBEJCHNE HOBBIX
HEU3BECTHBIX, I0JICTAHOBKA, rpapUuecKui METON).
Hepasencrta. PaninonanbHble, nppalroHalibHbIE,
IIOKa3areabHble HepaBeHCTBA. OCHOBHBIE IPUEMBI UX
pemienus. Mcnonp3oBanue CBOUCTB U IrpauKoB (PyHKIMHA
IIPY PELICHUN YPAaBHEHUH U HEPABEHCTB. MeTon
HHTEpBaJIOB. M300paskeHne Ha KOOPIMHATHOU MJIOCKOCTH
MHO’KECTBA PEILIEHUH YPaBHEHUH U HEPABEHCTB C JBYMs
NIEPEMEHHBIMH U UX cucTeM. [I[puMeHenne MmareMaTu4ecKux
METOJIOB JIJIsl PELIEHMSI COAECPKATEIbHBIX 3a1a4 U3
pa3nuyYHbIX 00JacTed HayKu U npakTuku. MHTepnperanus
pe3ynbTara, y4eT peajibHbIX OrpaHHYEHUH.

OCHOBBI
TPUTOHOMETPUHU

Pagnannas mepa yrua. BpamarensHoe aBmkenne. Cunyc,
KOCHHYC, TAHI'€HC M KOTaHIe€HC yucia. PopMyIsl
npuBeneHus. Popmyiisl cinoxkeHus. POpMyJIIbl YIBOCHHUS
®opmyiibl TOJOBUHHOTO yria. [IpeoGpa3oBanus
MIPOCTENIINX TPUTOHOMETPUYECKUX BBIPAKEHU N
[Ipeo6pa3oBanne CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIUH B
MIPOU3BE/ICHNE U IPOU3BEACHUS B CYMMY.
TpuronomeTpruyeckue ypaBHEHUS 1 HEPABEHCTBA
[Ipocreiimume TpuroHoMerpuueckrue ypaBuenus. OopaTHbie
TpUrOHOMETpHUYecKHe QPYHKIMU. APKCHHYC, apKKOCHHYC,
ApKTaHIeHC.

Y.A
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pa3
Jen

Hanmenosanue
paznena

Coneprxanue pasnena

dopma
TEKyILEero
KOHTPOJIA

2

3

4

DyHKIMHU, UX
CBOMCTBA U
rpaduku

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

v

Hauana
MaTeEMATUYECKOTO
aHajan3a

[TocnenosarenbHocTH. CriocOOBI 3aJaHMsI U CBOWCTBA
YHCIIOBBIX MOcienoBaTenbHoCTeN. [loHsTHE O Ipeaene
nocienosarenbHocTu. CyMMHpOBaHUE
nociiefioBareabHocTeH. beckoHeuHo yObIBaro1as
reoMeTpuuecKas nporpeccus u ee cymma. [Ipoussonnas.
[TonsaTHe 0 MPOU3BOJHON (PYHKINH, €€ TCOMETPUICCKUH 1
(bu3nvYeckun CMbICI. YpaBHEHHE KacaTelbHOH K rpaduky
¢yskuuu. [Ipous3BoHbIE CyMMBI, Pa3HOCTH, TPOU3BEACHUS,
yacTHbI€. [Ipon3BO/IHbIE OCHOBHBIX 3JIEMEHTAPHBIX
¢yskuud. [IpuMeneHne Mpou3BOAHON K UCCIIE0OBAHUIO
(GyHKIUH 1 TOCTpoeHHIo rpagukoB. [Ipumepsl
HCIIOJIb30BAaHUS TPOU3BOJHOU JUIsSl HAXOXKACHMUS
HaWIy4Ilero peleHus B IpUKIaJHbIX 3a1adax. Bropas
MIPOU3BO/IHAS, €€ TE€OMETPUUYECKUI U (PU3NUECKUN CMBICIT.
HaxoxzaeHne ckopocTH 171 polecca, 3aJaHHOTO
dbopmynont u rpaduxom. [lepBooOpazHas u HHTETpa.
IIpumeHeHne onpeeIeHHOr0 NHTErpasa Ul HaX 0K ASHUS
TIJIOIAIM KPUBOJUHEHHOH Tparnennn. Dopmyna
Herorona—IJlen6uuna. [Ipumepsl npuMeHeHUs: HHTErpaia B
(bu3MKe U TEOMETPHH.

KomOunaropuka,
CTaTUCTHKA U
TEOpHs
BEPOSATHOCTEM

OcHOBHbBIE TOHATHS] KOMOMHATOPUKH. 3a/1a4M Ha MO/ICYET
quclia pa3MellleHuH, IepecTaHOBOK, coueTaHu!. Pemenue
3a1a4 Ha iepebop BapuanToB. @opmyna 6mHOMa HproTOHA.
CaoricTBa OMHOMMHAIBHBIX K03 urimenton. TpeyroibHuk
[Tackasst. CoObITHE, BEPOSITHOCTD COOBITHS, CJIOKEHUE U
YMHOX€EHHUE BeposiTHOCTEH. [[oHATHE O HE3aBUCHUMOCTH
coObITUH. J[MCKpeTHAas cilydarHas BeJIMYMHA, 3aKOH €€
pacnpenenenus. YucnoBble XapaKTEpUCTUKN JUCKPETHON
cilydyatHOW Benn4MHbl. [ToHsATHE 0 3aKOHE OOJIBIINX YUCET.
[IpencraBienue qaHHbIX (TaOJIUILIbI, TUArpaMMbl, TpapuKu)
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pa3
Jen

Hanmenosanue
paznena

Coneprxanue pasnena

dopma
TEKyILEero
KOHTPOJIA

2

3

4

I'eomerpus

B3aumHoe pacnonoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.
[TapannensHOCTh NPSAMOU U TIOCKOCTH. [lapaniensHocTb
wiockocTel. [lepneHauKyIsIpHOCT MPSIMOK U MIOCKOCTH.
[lepnenqukymnsip U HAKJIOHHAS. YTOJ MEXAY MPSMOU U
IJIOCKOCTBIO. JIBYTpaHHBIN yroi. YToa MEexXIy
I10CcKOCTAMU. [lepneHaAuKyISpHOCTD ABYX INIOCKOCTEH.
I'eomeTpuueckue npeodpazoBaHusl IPOCTPAHCTBA!
HapajuieNIbHbIN IEPEHOC, CUMMETPHS OTHOCUTEIIBHO
wiockoctu. [lapamiensHoe nmpoekTupoBanue. M3obpaxenue
MIPOCTPAHCTBEHHBIX (huryp. MHororpannuku Bepiimnsl,
pebpa, rpanu MHOrorpannuka. [Ipusma. Ilpsamas npuszma.
[IpaBunbuas npusma. [lapannenenunen. Ky6. [Tupamuna.
[IpaBunbHas nupaMua. Y cedeHHas MTUPaMUAA.
Terparap.Cummerpuu B KyOe, B apaijiesienumnese, B
npusMe u nupamuze. Ceuenus Ky0Oa, Npu3Mbl U MUPAMUIBIL.
[IpencraBnenue o npaBUIbHBIX MHOTOTPAaHHUKAX
(Terpasape, kyOe, oKTa’Ape, AOJEKadIpe U UKOCAAPE).
Tena u noBepxHoctu BpaeHus Lunuuap u konyc.
VYceuennsit konyc. OCHOBaHME, BHICOTA, OOKOBas
MMOBEPXHOCTh, 00pa3yrolas, pa3BepTka. OceBble CEYCHUS U
ceueHws, mapaienbueie ocHoBanuto. [lap u cdepa, nx
ceuenus. KacatenbHas miockocTs K cdepe. U3mepenus B
reomerpun O0BeM u ero usmepenne. HTerpaibHas
¢bopmyna oovema. opmyiiel 00beMa KyoOa,
MPSIMOYTOJIBHOTO NapajuleNenune1a, Ipu3Mbl, HUIMHIPA.
®opmynsl 00beMa THUpaMUIbl U KoHyca. DopmyIisl
IJIOLIA/IM TOBEPXHOCTEH IIMIINHPA U KOHYca. DopMyIibl
o0beMa mapa u miomanu cepsl. Ilogobue Ten.
OTHoOIEHUS TUIOIAIeH TOBEPXHOCTEH U 00BHEMOB
nono6ubIX Ten. Koopaunate! u BekTops! [IpsimoyronapHas
(nekapToBa) cucTtemMa KOOPJAUHAT B IPOCTPAHCTBE.
dopMyna pacCTOSTHUSA MEKIY IByMs TOUKaMHU. Y paBHEHUS
cthepsl. Bexropsl. Monyns BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCJIO.
Pa3noxxenne BeKTopa 1o HarpaBiIeHUSIM. YTOI MEKIY
nBymst BekTopamu. [Ipoekius Bekropa Ha ock. KoopanHatel
BekTOpa. CKansipHOe NMPOU3BEACHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILIEHUN
MaTeMaTHYeCKHUX M MPUKJIAJIHbIX 3a/1a4.

v

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

2.4.2. 3aHATHA CEMUHAPCKOI0 THIIA
He npenycmorpenst

2.4.3. IlpakTHyecKue 3aHATHSA

Ne

Hanmenosanue
paszena

HaunmenoBanue npaktuyecknx (J1abopaTopHbIX) padoT

dopma
TEKYIIETro
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KOHTPOJIA

2

4

BBenenue

Y

Anrebpa

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

V,ITP,KP

YpaBHeHus U
HEPaBEHCTBA

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

V,ITP,KP

OCHOBBI
TPUTOHOMETPHH

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

V,ITP,KP

DyHKIMH, UX
CBOIiCTBa U
rpaduxu

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

V,ITP,KP

Hauana
MaTEMATUUECKOTO
aHajnsza

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

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

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

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

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

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

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

2.4.4, Conep:xkaHue CaMOCTOSITEILHON PaGoThI

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

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

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

— yray0JIeHUE ¥ paCIIUPEHUE TCOPETUUCCKUX 3HAHUM;

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

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

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

— pa3BUTHE UCCIEA0BATEIBCKUX YMEHUMN.

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

KpurepusiMu oneHkn pesynbraToB BHeayautopHon CPC aBistroTcs:

— YPOBEHb OCBOECHHUSI yUeOHOI0 MaTepHaa;

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

— 000CHOBaHHOCTb M YETKOCTb U3JIOKEHUS OTBETA;

— opopMiieHHE MaTepHaia B COOTBETCTBUU C TPEOOBAHUSAMH.

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

Bunni CPC:

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

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

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

IIpumepHas Tematuka pedeparos:

HenpepbiBHbIE ApOOH.

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

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

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

. Konuueckue ceueHus: 1 UX TPUMEHEHHE B TEXHUKE.

10 [Tonsitue nuddepenimana u ero NPUI0KECHHUS.

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

CoNoaRrwWDE

2.4.5. IlepeyeHb y4eOHO-MeTOAUYECKOI0 o0ecredeHus 1JIsl CAMOCTOATEIbHOI padoThl
00y4aroIuXCcH M0 JUCUMUIIIIMHE
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Ha camocTosiTepHy10 paboTy 00y4aronuxcst OTBOJIUTCS 66 4acoB y4eOHOTO BpEeMEHH.

Ne

HanmenoBanue
paszaena, TeMbl, BUJIa
CPC

[lepeueHs y4eOHO-METOIUYECKOTO OOCCIICUEHUS! AWCIHUILTUHBI I10
BBIMIOJTHEHUIO CAMOCTOSATEIbHOU PabOThI

2

3

Beenenue.

1.boromonos, H. B. Marematuka : y4eOHWK AJII CPEIHETO
npodeccuonaibHoro ob6pazosanus / H. B. boromomos, II. H.
Camoitnienko. — 5-e u3g., nepepad. u gon. — Mocksa : M31aTenscTBo
FOpaiirt, 2020. — 401 c¢. — :(IIpodeccuonanpHOoe 00pa3oBaHuUE). —
ISBN 978-5-534-07878-7. — Pexxum JIOCTYyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuu. Marematuka: anreOpa u
Hayajia MaTeMaTUYeCcKOro aHaiusa, reomerpus [Tekcrt] : yueOHuK st
UCITIOJIB30BaHUS B y4eOHOM Tporiecce 00pa3oBaTENbHbBIX YUPESKICHUN
CIIO nHa 06a3ze OCHOBHOro 00IIero oOpa3oBaHUS C TOTYyYEHUEM
cpenHero obmero oopazosanus / M. WM. bammakos. - 4-¢ usn., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (IlpodeccrnonansHoe

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

Auiredpa

1.boromosnios, H. B. Maremaruka : y4eOHUK I CpPEIHETO
npodeccuonaibHoro obpaszosanus / H. B. boromonos, II. H.
Cawmoiinienko. — 5-€ 3., nepepad. u non. — Mocksa : M3narenscTtBo
FOpaiirt, 2020. — 401 ¢. — :(IIpodeccuonanpbHOEe 00pa3oBaHuUE). —
ISBN 978-5-534-07878-7. — Pexxum JIOCTYyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuu. MaremaTuka: anreOpa u
Hayaja MaTeMaTHUYeCcKOro aHaiuza, reomerpus [Tekcrt] : yueOHuK it
UCTIOJIB30BaHUS B yUeOHOM TIporiecce 00pa3oBaTeNbHbBIX YUPEKICHUN
CIIO nHa 6a3e OCHOBHOro oOmEero o0pa3oBaHHA C TOJTYYEHUEM
cpennero obmero odpazosanus / M. . bammmakos. - 4-e usn., crep. -
Mocksa : Axanemus, 2017. - 253 c. : un. - (IIpodeccronansHoe

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

YpaBHeHust "
HepPaBeHCTBA

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

2. bammakoB, Mapk lBanoBuu. Marematuka: anreOpa u
Havaja MaTeMaTHYECKOTO aHau3a, reomeTpus [TekcT] : yaeOHuK ams
UCTIOJIB30BaHUs B y4eOHOM TIporiecce 00pa3oBaTENbHBIX YUPESKICHUN
CIIO nHa 6a3e OCHOBHOro oOIero o0pa3oBaHHA C TOJTYYEHUEM
cpennero obmero odpazoBanus / M. 1. bammakog. - 4-e usn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IlpodeccruonanpHoe

oOpa3zoBanue. ObmeoOpa3oBarenbHble TUCIUTUIHHEB). - ISBN 978-5-
44

OcHOBBI
TPUTOHOMETPUM

1.boromonos, H. B. Marematuka : y4yeOHUK AJii CpEIHErO
npodeccuonansHoro obpasoanus / H. B. boromonos, II. HU.
Cawmoiinenko. — 5-e u3 ., nmepepad. u mon. — Mocksa : M3narenscTBo
HOpaiit, 2020. — 401 ¢. — :(IIpodeccuonanpHoe 00pa3oBaHue). —
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

ISBN 978-5-534-07878-7.
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuu. MaremaTuka: anreOpa u
Hayaja MaTeMaTUYecKOro aHaiusa, reomerpus [Tekcrt] : yueOHuK s
UCIIOJIb30BaHUS B y4eOHOM Tporiecce 00pa3oBaTENbHBIX YUPESKICHUN
CIIO na 06a3ze OCHOBHOro oOIIero oOpa3oBaHUS C TMOJYyYEHUEM
cpenHero obmiero oopazosanus / M. WM. bammakos. - 4-¢ usn., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccrnonansuoe

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

Pexum

JIOCTYyTIa

DYyHKIUH,
CBOliCTBa
rpaguxu

HX

u

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

Hauyaga
MATEeMATHYECKOI0
aHaJIn3a

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

2. bammakoB, Mapk lBanoBuu. MaremaTuka: anreOpa u
Hayaja MaTeMaTHUYeCcKOro aHaiuza, reomerpus [Tekcrt] : yueOHuK st
UCTIOJIB30BaHUS B y4eOHOM Tporiecce 00pa3oBaTENbHBIX YUPEKICHUN
CIIO nHa 06a3ze OCHOBHOro 00IIero oOpa3oBaHUS C TOTYyYECHUEM
cpenHero obmero oopazosanus / M. WM. Bammakos. - 4-¢ usn., crep. -
Mocksa : Axanemus, 2017. - 253 c. : un. - (IIpodeccronansHoe

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

KomOunaropuka,
CTATHUCTHUKA
Teopus
BEpPOsAATHOCTEM

Hu

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

I'eomerpus

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

2. bammakoB, Mapk lBaHoBuu. Matemaruka: anrebpa u
Hayajla MaTeMaTUYecKoro aHaiusa, reomerpus [Tekcr] : yueOHuK Jist
WCIIONIb30BaHMsl B Y4eOHOM Ipoliecce 00pa3oBaTENbHBIX yUPEKICHUN
CIIO Ha 06a3ze OCHOBHOro oOIIero oOpa3oBaHHUS C TOJYyYEHUEM
cpenHero obmiero oobpazosanus / M. U. bammakos. - 4-e u3sn., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccrnonansuoe
obpazoBanue. ObeoOpa3oBarenbHbie AUCHUIUIMHG). - ISBN 978-5-
44
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

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

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

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

1) THYHOCTHO-CATEIIbHAS TCXHOJIOTHS;

2) urpoBasi TEXHOJIOT S,

3) pa3BuBaroias TEXHOJIOTHUS;

4) 3mopoBbecOeperaroias TEXHOIOTHS;

5) nH)OKOMMYHHUKAITMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTejibHbIE€ TEXHOJOTHH NP NPOBeAeHUN JIeKIHii

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

1 2 3

N |-

1. BBenenue JIngHOCTHO-IeATenbHAs
TEXHOJIOTHS,
Pa3BUBAIOILAS TEXHOJIOTHUS

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

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

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

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

JIny"HOCTHO-IEesITENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOIIAS TEXHOJIOTHUS

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

Tewma 7.4. Tena v MOBEPXHOCTH BpAILCHUS

HNHpoKOMMYyHUKAITMOHHAS
TEXHOJIOTHSI;
310poBbecOeperaroias
TEXHOJIOTHUSI

22.

Tewma 7.5. I3MepeHust B reoMeTpuu

HNHpoKkoMMyHUKAITMOHHAS
TEXHOJIOTHS;
310poBBbEcOeperaroias
TEXHOJIOTHUSI

3.2. 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

12

Tema 2.1. YpaBHEeHUS U CUCTEMBI YPaBHEHUI

JInynoCcTHO-IesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS

Tema 2.2. HepaBeHcTBa

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
Pa3BUBAKOILAS TEXHOJIOTUS

Tema 3.1. OCHOBHBIE TIOHATHSA

JInynoCcTHO-IesITeENbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS

Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE
TOXJIECTBA

JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHSI;
pPa3BUBAKOILAS TEXHOJIOTUS

Tewma 3.3 IIpeoOpa3zoBanust MPOCTEHTITIX
TPUTOHOMETPHUECKUX BBIPAKCHUN

JInynOoCTHO-IEesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTHUS

Tema 3.4. TpuronomeTpuueckrue ypaBHEHUs U
HEpaBEHCTBA

JIMYHOCTHO-IeATEeIbHAS
TEXHOJIOTHS;
Pa3BUBAKOIIAS TEXHOJIOTHUS

10.

Tema 4.1 ®ynkuu. CBoiicTBa QyHKIIUA.
OO6patHble QyHKIIH

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

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

Pa3BUBAIOIIAS] TEXHOJIOTUS

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

Pa3BUBAIOIIAS] TEXHOJIOTUS

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

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

Pa3BUBAIOIIAS] TEXHOJIOTUS

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

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

Pa3BUBAIOIIAS] TEXHOJIOTHUS

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

Pa3BUBAIOIIAS TEXHOJIOTUS

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

Pa3BUBAIOIIAS] TEXHOJIOTHUS

20. Tewma 7.3. MHOrOrpaHHUKHN JIMYHOCTHO-AeATEIbHAS
TEXHOJIOTHS;

Pa3BUBAIOIIAS TEXHOJIOTUS

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

Pa3BUBAIOIIAS] TEXHOJIOTHUS

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

TEXHOJIOTHS;
Pa3BUBAKOILAS TEXHOJIOTUS

30




4. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI TINCHUTIJINHBI

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

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

O6opynoBanne yueOHOTO KaOWHETA:

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

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

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

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

4.2 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOI0 O0ecIeYeHusI

1. Omnepanmonnas cucrema Microsoft Windows 10

[MTakeT nmporpamm Microsoft Office Professional Plus

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

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

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

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

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

no
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5. IEPEUEHb OCHOBHOMU u JTOMNOJIHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJINUMOM JIUISI OCBOEHUS TUCLUITIJIUHBI

5.1. OcHoBHas JuTEpaTypa:

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

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

2. bammakoB, Mapk WBanoBu4y. Marematuka: anrebpa U Hayaja
MaTeMaTU4YeCcKoro aHaiamusa, reomerpusi [TekcT] : y4eOHMK [Jisi UCIOJIb30BAHUS B
y4ueOHOM Tpoliecce oopaszoBatesbHbIX yupexkaeHuit CI1O Ha 6a3e 0CHOBHOTO 00111€T0
oOpa3oBaHuUs ¢ MOJyYEeHUEM cpeaHero oomiero oopazosanus / M. 1. bammakos. - 4-¢
u3a., crep. - MockBa : Axkaaemus, 2017. - 253 c. : un. - (Ilpodeccuonanproe
oOpazoBanue. O6meo0pa3zoBaTeabHbIC TUCITUTUINHBL). - ISBN 978-5-4468-4417-3

3. bammakoB, Mapk HWBanoBuu. MaremaTuka: anrebpa u Hayaia
MaTeMaTUYECKOr0 aHaiu3a, reomeTpusi [TeKcT] : 3aJauyHuK : yuyeOHOe Mmocooue st
MCIIOJIBb30BaHus B YUeOHOM Mpoliecce oOpa3zoBatenbHbiX yupexaenuit CI1IO Ha 6aze
OCHOBHOTO 00IIIET0 00pa30BaHUs C MOJTYUYEHHEM CpeaHero odmero oopazoanus / M.
N. bammakoB. - 4-¢ wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -
(ITpodeccuonansuoe obpazoBanue. O6IIEe00pa3zoBaTeIbHbIe TUCHUIIINHBI). - ISBN
978-5-4468-5127-0

4. Marematuka : y4eOHHUK IS CpeJHero npodeccuoHanbHOro o0pasoBaHus /
O. B. TarapuukoB [u ap.] ; mox obmieit penakuueit O. B. TarapaukoBa. — Mocksa :
M3natensctBo [Opaiit, 2021. — 450 c. — (IIpodeccronansHoe 00pa3zoBaHHE). —
ISBN 978-5-9916-6372-4. — Texkcr : anexkrponusiii // ObC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/470067

5. Marematuka. IlpakTtukym : yueOHOe TocoOM€ IJIi  CpPEIHEro
npodeccuoHanbHoro o6pazoBanusi/ O. B. TarapuukoB [u ap.]; mox oOmiei
penakuueit O. B. TarapuukoBa. — MockBa : HMzmarensctBo [Opaiit, 2021. —
285 ¢. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03146-1. — Tekcr
: anektponHbIi // OBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/470068

5.2. JlonoJiHUTEJIbHAS JINTEPATYPA:

1. baspun, M. . Marematuka : y4eOHUK W TPAKTUKYM JIs CPEIHErO
npodeccuonansuoro oopazosanusi / W. U. baBpun. — 2-e uza., nepepad. u gom. —
MockBa : M3marensctBo  FOpaiit, 2020.— 616c.— (IIpodeccronanpruoe

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

2. boromonos, H. B. IIpaktuueckue 3aHATHA 110 MaTeMaTuke B 2 4. YacThb
1: yueOHOe mocoOMe Ui CpeAHero MnpodeccHoHaNbHOrO oOpa3oBaHus /
H. B. boromonoB. — 11-e u3z., nepepad. u qon. — Mocksa : U3npatensctBo FOpaiiT,
2020. — 326 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08799-4.
— Tekcrt : anexrponnsii / OBC Fpaiit [caiit]. — URL.: https://urait.ru/bcode/449005

32


https://urait.ru/bcode/449006
https://urait.ru/bcode/470067
https://urait.ru/bcode/470068
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https://urait.ru/bcode/449005

3. boromouos, H. B. IlpakTtuueckue 3aHATHS 110 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 ; noJ penaxknuen
A. H. TuxonoBa. — 8-e¢ m3x., nmepepad. u gon. — Mocksa : M3narensctBo FOpaidt,

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

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

5.4. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«/HTepHeT», He00OXOAUMBIX IJISI 0CBOCHHS TUCIUIIINHBI:

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

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

3. Enunoe okHO focTyma kK 00pa3oBaTesIbHBIM pecypcaM : HHDOpMaImoHHas
cucreMa : caiiT. — Mocksa, 2005. — URL: http://window.edu.ru

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

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

6. «YUEBA» : oOpa3oBaTenbHbIi mopTtai : caidT. — Mocksa, 2000. — URL:
http://www.ucheba.com

7. O0Opa3oBaHue Ha PyCCKOM : MPOEKT ['0cy1apCTBEHHOTO HHCTUTYTA PYyCCKOTO
s3pika UM. A. C. Ilymkuna : caiit. — Mocksa, 2015. “URL:
https://pushkininstitute.ru/

8. eLIBRARY.RU : nayunas snexkrpoHHasi oudauoreka : caiit. -Mocksa, 2000. —
URL: https://elibrary.ru

9. HammonanwHas snextponnas oubnunoreka (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-MH(POPMALIMOHHBIN MOpTa : caidT. — MoCKBa,
2000. — URL: http://gramota.ru

12.T'noccapuii.ru : ciryk0a TeMaTUYECKUX TOJIKOBBIX CJIOBapeH : cailT. — Mocksa,
2000. — URL: http://glossary.ru
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13.«Academic.ruy : cioBapu U SHIMKJIONEANH : callT. — Mockga, 2000. — URL:
http://dic.academic.ru

14. KoncynsranTllotoc : cnpaBodHas mpaBoBasi cuctemMa : caut. — Mocksa, 1997.
— URL.: http://consultant.ru (locTyn 110 JOKaJILHOM CETH)

15. DAeKTPOHHBIN (HOHT HOPMATUBHO-TEXHUUYECKON U HOPMATUBHO-TIPABOBOM
unpopmarnu Koncopruyma «Koaekey : caiit. — Cankt-Ilerepoypr. — URL:
https://docs.cntd.ru/

34


http://dic.academic.ru/
http://сonsultant.ru/
https://docs.cntd.ru/

6. METOJNYECKHUE YKA3AHMUS JJIS1 OBYYAIOLIUXCS O
OCBOEHMUIO TUCHUMIUHBI

JlucuuiuinHa npeaycMaTpyuBaeT JIEKIIMOHHbBIC U MPAKTUYECKUE 3aHSTHS.

VYcnenHoe u3ydeHue Kypca TpedyeT NoceleHus JEKIHil, 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 JIEKLIUN MpeJronaraeT NpocMOTp 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
auteparypy. Ecnu eMy caMocTOSITENbHO HE yAaloch pa3o0paTbcs B Marepuale,
HE0OX0IUMO  c(opMyaupoBaTh BONPOCKI U OOpaTUThCS 3a TOMOIIBIO K
MpenoaaBaTelio Ha KOHCYIbTAllMK UK OJVDKaIIeH JIeKIUH.

OOyuaromeMycsi He0OOXOJIUMO PETYJIIPHO OTBOAMUTH BpeMs IJii NMOBTOPEHHUS
MPOIICHHOTO MaTepuaia, MpOBEPsIsi CBOU 3HAHUS, YMEHHUSI M HABBIKU MO0 KOHTPOJIbHBIM
BOIIPOCAM.

IIpakTHYeckne 3aHATHSA COCTABISIIOT BaXXHYI0 YacTh MPO(ecCHOHAIBHON
MOATOTOBKU CTYyAeHTOB. OCHOBHasl 11€JIb MPOBEACHUS MPAKTUYECKUX 3aHATHN —
dbopMHUpOBaHUE y CTYJCHTOB AHAJIMTUYECKOTO, TBOPUYECKOTO MBIIUICHUS IMyTEM
MPUOOPETEHUS TPAKTUYECKUX HABBIKOB.

Mertoanueckue yka3aHus K IPaKTUYECKUM 3aHSATHSIM 1O TUCIUIUIMHE HapsIy C
paboueil mporpaMmMoi u rpaduKoM y4eOHOTO IpoIecca OTHOCIATCS K METOANICCKUM
JIOKyMEHTaM, OIPEACISIONINM YPOBEHb OPraHU3aIlii U KauecTBa 00pa30BaTEIHLHOTO
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 HMHAMBUIYAJIBHOTO 3aJaHUs MPAKTHUYECKOTO 3aHSTHUS
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/iaBaTeib MPOBEPsieT 00bEM BBHITIOJIHEHHON Ha 3aHATUU PabOThl U OTMEYaeT
pe3ynbTaT B pabodeM )KypHale.

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

[Tocne mpoBepku oTYeTa MPENOJABATENb MOXET MPOBOJUTH YCTHBIM WU
MHACbMEHHBI ONpPOC CTYACHTOB ISl KOHTPOJIE YCBOGHHSI HMMHU OCHOBHBIX
TEOPETUUYECKUX U MPAKTUYECKUX 3HAHUM 10 TeMe 3aHATHS (CTYICHTHI 10JKHBI 3HATh
CMBICJI TIOJYYEHHBIX MUMHU PEe3YyJbTaTOB W OTBEThI HAa KOHTPOJIbHBIE BOMpOCHI). Ilo
pe3yabpTaTaM MPOBEPKM OTYETa M OIMpPOCA BBICTABISETCS OLIEHKA 3a MPaKTUYECKOE
3aHSTHE.
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CamocrositenbHas pabora ctyaeHToB (CPC) mo JUCHUIIIIMHE UTPAET BAXKHYIO
POJIb B X0JI€ BCEr0 Y4EOHOro Mpouecca.
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7. OHEHOYHBIE CPEJICTBA VIS KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT ¢oHIA OLEHOYHBIX CPEACTB

OueHouHblE  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

@DOHIbI OIIEHOYHBIX CPEJICTB CO3MAIOTCA I aTTeCTallMM OO0ydYaroluxcsl ¢
HENbI0 OIEHKM WX TEPCOHANBHBIX JIOCTIDKEHUH TOATAMHBIM  TPeOOBaHUAM
cootBercTBytOIIEel [ITICC3 u npeacrasisieT co00il COBOKYITHOCTh KOHTPOJIUPYIOIIHUX
MaTepuajoB, MO3BOJSIIONIMX OICHUTh YMEHHs, 3HAHUSA, NPAKTHUYECKUW OMBIT U
OCBOCHHBIE KOMITETEHIIUU.

@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 M  YOPABJICHHE MPOLIECCOM MNPUOOPETEHUS  CTyIAEHTaMHU
HEOOXOMMBIX 3HAHWUN U YMEHUH, ONIpeIeTICHHBIX (efepaTbHBIMU FOCYAapPCTBEHHBIMU
oOpazoBatenbHbiMU cTanapTamMu CITO mo cooTBETCTBYIOMIEH CIIEIIMATBHOCTH;

—KOHTpPOJIb W yIOpaBieHUE nocTkeHnem uened peanusanuu [ITICC3,
OTpEJICTICHHBIX B BHUJE Habopa oO0mmMX # TPOo(ecCHOHATBHBIX KOMIIETCHIIUN
BBIITYCKHHUKOB;

—o0ecreyeHne COOTBETCTBUSL pe3yJbTaTOB OOy4YeHHs 3ajadaM Oyayuiei
po(eCcCUOHANBHOM IE€SITEIbBHOCTH BbITY CKHUKA.

7.2. Kpurepum olleHKH 3HAHUI

OreHKa MICHbMEHHBIX KOHTPOJBHBIX PA00T 00yYaroONuXCsl 0 MaTeMaTHKeE:

OTBET OLICHUBACTCS OMMEmMKOL «5», €CIU:

— paboTa BBITOJIHEHA ITOJTHOCTBIO;

— B JIOTHYECKUX PACCYXKICHUSIX M OOOCHOBAHWW PEIICHHUS HET MPOOEeoB U
OIINOOK;

— B pELICHUH HET MaTeMaTU4YeCKUX OIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OMHCKA, KOTOpasi HE SIBJISIETCS CJEJACTBUEM HE3HAHUS WJIM HEMOHUMAHHS Y4eOHOTO
MaTepuana).

Ommemxka «4» CTaBUTCS B CIEAYIONIUX CIydasX:
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— pa0oTa BBINOJHEHA [OJHOCTBIO, HO OOOCHOBaHUS IIAroB pelIeHUs
HEJOCTaTOYHBl (ecnmu  yMeHHe OOOCHOBBIBaTh PpACCYXKIACHHS HE  SIBISUIOCH
CreualbHbIM 0OBEKTOM IPOBEPKN);

— JIONYIIEHbl OJHA OLIMOKAa WM €CTh JIBa — TPU HENOYETA B BBIKJIAJKAX,
PHUCYHKaX, YepTEeKax WK rpadukax (eciu 3TH BUABI paboT HE SBISUIMCH CIEIUaIbHBIM
00BEKTOM MPOBEPKH).

Ommemxka «3» CTaBUTCS, €CIIH:

— JIONyIIeHO Oojiee OAHON OmMOKKM WM OoJjiee JIBYX — TpPEX HEIOYETOB B
BBIKJIQ/IKaX, YepTekKax WIM Tpapukax, HO oOydaromuiics obnagaer o0sA3aTeIbHbIMU
YMEHUSIMHU T10 IPOBEPSIEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIU:

— JIONYIIEHbI CYLIECTBEHHbIE OIIMOKH, MOKA3aBIIWE, YTO OOy4YarOIIMNCS HE
o0naaeT 00s3aTeIbHBIMU YMEHUSAMH IO JAHHOW TEME B MOJIHON Mepe.

OlieHKa yCTHBIX OTBETOB O0YYaIOIIUXCS 10 MaTeMaTHKE:

OTBET OLIEHUBACTCSA OMMEMKOU «J», €CIIA CTYICHT:

— TOJIHO PAacKpbLI COJIEp)KaHHE MaTepuaia B 00beMe, MPEeayCMOTPEHHOM
IIPOTPaMMON;

— U3JI0XKWI  Marepuall  TPaMOTHBIM  SI3BIKOM,  TOYHO  HCIHOJB3Ys
MaTeMaTHYECKYI0 TEPMUHOJOTUI0O U CHUMBOJMKY, B OIPEACICHHON JOTHYECKOU
MOCJIEI0BATEIIbHOCTH,

— TPaBUJIBHO BBINOJHWI PUCYHKH, YEPTEXKH, T'padUKH, COIYTCTBYIOIIUE
OTBETY;

— TIOKa3aJl yYMEHHE WJUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMH MPUMEpPAMHU,
MIPUMEHATH €€ B HOBOM CUTYAIUH MPU BHITIOJTHEHUH TPAKTUYECKOTO 3aaHUs;

— TPOJAEMOHCTPUPOBAT 3HAHHWE TEOPUM PAHEE H3YUYEHHBIX COIMYTCTBYIOIIUX
TeM, C(POPMHUPOBAHHOCTh M YCTOMUYMBOCTH HUCIIOIB3YEMbIX IMPU OTBETE YMEHHU U
HaBBIKOB;

— OTBEYaJI CaMOCTOSITEJIbHO, 0€3 HABOSAIIUX BOMIPOCOB MPETOIaBaTeNs;

— BO3MOXHBI OJHA — JIB€ HETOYHOCTH TPU OCBEIICHUU BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIQJIKaX, KOTOPbIE YYEHHUK JIETKO HCIPaBUJI IMOCE 3aMeyaHUs
YUUTENS.

OTBeT oOUEHUBAETCA oOmMemKou «4», €ClIH YAOBJIETBOPSIET B OCHOBHOM
TpeOOBAHUSIM Ha OIICHKY «5», HO TIPH 3TOM MMEET OJIMH M3 HEJIOCTATKOB:

— B UBJOKEHWH JIONYIICHHl HEOONbIIMEe MPOOENbl, HE WCKA3UBIIEE
MaTeMaTHYECKOE COJIepKaHNE OTBETA;

— JIONYUIEHBI OJIMH — JBa HEJ04YETa MPU OCBEIICHUH OCHOBHOT'O COJIEpPKaHMS
OTBETa, UCITPABJICHHBIE MTOCIIC 3aMEUaHUs MMPETNo1aBaTes;

— JIOMyIIEeHbl omuOKka win 0oyiee JBYX HEIOYETOB MPHU  OCBEIICHUU
BTOPOCTENEHHBIX BONPOCOB WJIM B BBIKJIAJKaX, JEIKO HCIPABICHHBIE IOCIE
3aMeYaHus MpernoaBaTess.

Ommemxka «3» CTaBUTCS B CICAYIOIINX CIy4dasiX:

— HEMOJIHO PaCKphITO CcoJepkaHue Marepuana (ColepaHue H3JI0KEHO
dbparmMeHTapHO, HE BCerja IOCJeN0BaTeIbHO), HO MOKa3aHO oO0llee MOHUMAaHHE
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BOIIPOCA UM  MPOJEMOHCTPUPOBAHBI ~ YMEHHUS, JOCTATOYHbIE [IJII  YCBOEHHUS
nporpaMMHOro wmarepuana (ompexaeneHsl «TpeboBaHusAMH K MaTeMaTHYECKOU
MOJIFOTOBKE 00YYaIOIINXCs» B HACTOAIIECH MpOrpaMme 1o MaTeMaTUKe);

— UMEJHCh 3aTPyAHCHUS WM JONYLIECHbl OIMMOKA B  ONpEIeICHHUH
MaTEeMaTHYECKONH TEPMHHOJIOTHH, YEpTEKaxX, BBIKJIAIKaX, HCIpPABICHHBIC TIOCIE
HECKOJIbKMX HaBOJSAIIUX BOIIPOCOB MPEINO/1aBaTes;

— CTYJIEHT HE CIIpaBWICS C NMPUMEHEHHWEM TEOpUH B HOBOW CHUTYyallMH TpU
BBITIOJIHEHUU MTPAKTUYECKOTO 3a/IaHUsI, HO BBIMOJIHWII 3a/1aHHsI 0053aTeJIbHOTO YPOBHSI
CJIOKHOCTH T10 TAaHHOU TEME;

— MpU JOCTaTOYHOM 3HAHUM TEOPETHYECKOTO MaTepualia  BbISBICHA
HeJI0cTaToYHasi cOPMHUPOBAHHOCTH OCHOBHBIX YMEHUM U HABBIKOB.

Ommemka «2» CTaBUTCSA B CIACAYIOIIUX CIydasx:

— HE PacKpbITO OCHOBHOE COJIep KaHNE yUeOHOro MaTepuraa;

— OOHapyXeHO HE3HAHHE YYCHUKOM OOJIbIlIeW MM HaumOoJiee BaKHOW 4acTH
y4eOHOT0 MaTepHuaa;

— JIOTYIICHBI OIMMOKA B OMNpPENEJICHUH TOHATUW, TPHU HCIOIb30BAHUU
MaTeMaTHYeCKON TEPMUHOJIOTHH, B pUCYHKAX, YepTek)axX Wi rpadrkax, B BIKIAIKAX,
KOTOpBIE HE MCTIPABIICHBI TIOCTIE HECKOIBKUX HABOISAIINX BOMIPOCOB MPETMOIaBATENS.

OO6mas kinaccudukaiys oumooK:

[Ipu oneHke 3HaHUN, YMEHUN U HABBIKOB OOYYAIOIIUXCS CIEAYET YUUTHIBATH
BCe OMMOKM (TpyObie U HETPYObI€) U HEAOUYETHI.

1. I'pyObIMU CUMTAIOTCS OIIHUOKH:

— HE3HAHUE OIpPEJCIICHUs] OCHOBHBIX TMOHSTHM, 3aKOHOB, MPaBUJI, OCHOBHBIX
MOJIOKEHUN Teopuu, He3HaHWe (PopMyJi, OOIIECTIPUHSATHIX CUMBOJIOB 0003HAUYECHUU
BEIIMYMH, €IMHULl UX U3MEPEHUS;

— HE3HAaHWE HAUMEHOBAHUU CAMHUI] U3MEPEHUS;

— HEYMCHHUE BBIJICIUTH B OTBETE TJIABHOC,

— HEYMEHHUE NMPUMEHSTh 3HAHUS, AITOPUTMBI JIJIs1 PEIICHUS 3a1a9;

— HEyMEHHE JieJaTh BBIBOJIBI M 0000IICHUS;

— HEYMEHHE YUTaTh M CTPOUTH TPadUKH;

— HEyMCHHE TIOJIB30BAThCS MEPBOUCTOYHUKAMH, y4eOHUKOM u
CIIPaBOYHHUKAMU;

— TOTEPs KOPHS WJIM COXpaHEHHE TOCTOPOHHETO KOPHS,

— orOpackiBanne 6e3 00bSICHEHUN OJHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OIITUOKU;

— BBIYUCIIUTEINIbHBIC OMUOKH, €CJIU OHU HE SIBIISTIOTCS OTHCKOM;

— JIOTUYECKHE OIINOKHU.

2. K verpy0OpIM ommOKkam clieTyeT OTHECTH:

— HETOYHOCTh (POPMYJIUPOBOK, OINpPEETICHUN, MMOHATHMI, TCOPUd, BhI3BAHHAS
HETOJIHOTOW OXBaTa OCHOBHBIX IPU3HAKOB OMPEICISEMOTO IMOHATHS WU 3aMCHOU
OJIHOTO - JIBYX U3 3TUX MPHU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTh rpaduka;
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— HEpalUMOHAJIbHBIN METOJ PEIICHMS 33141 WU HEAOCTATOYHO POLYMAaHHbIN
IlaH OTBeTa (HapylIEHWE JIOTHKH, IIOJMEHAa OTAEIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTEINECHHBIMH );

— HepalMOHAIbHBIE METOABI pa0OTHI CO CIIPABOYHOM U IPYTON JIUTEPATYPOU;

— HEyMEHHE pelllaTh 3a71auu, BBIMOIHITH 3a/1aHus B 00IIEM BHUJIE.

3. Hepoueramu sBnsitoTCs:

— HEepaluMOHaJIbHbIE TPUEMBI BBIYUCICHUIN U MPEe0Opa30BaAHMIA;

— HeOpEeXHOE BBINIOJIHEHHE 3alUCEN, YEPTEKEN, CXEM, I'Pa(UKOB.

7.3. OnleHOYHBIE CpeICTBA ISl MPOBeIeHUsI TeKYIIel aTTecTaluu

Texkymuii KOHTPOJIb MOKET TPOBOIUTHCA B hopme:

— (poHTaIBHBIN OIpoc

— HWHJIWBUYAJIBbHBIN YCTHBINA OIPOC
— TMHUCHMEHHBIN KOHTPOJIb

— TECTUPOBAHUE MO TEOPETHUECKOMY MaTepHaly
— TpakTthueckas (JaboparopHasi) pabota

— 3amura pedepara
— 3aIIUTa BRIMOJIHEHHOTO 3a[aHus,
— pa3paboTka mpobiemMbl Kypca (JI0KIam).

OueHuBaHKE NPU TEKYIIEN aTTeCTAllMU

dopma Buiaxenus JInuneie [Tpumepsl
aTTecTany | 3HaHUS YMmenus (HaBbiKH) KayecTBa OLIEHOYHBIX
" CTYJEHTa CPEICTB
YcrHbii KonTpons Onenka Onenka Onenka Bomnpocsr
ONpOoC 10 | 3HAHUU 1O YMEHHUSI HaBbIKOB CIIOCOOHOCTH NPUIIArarTCs
TeMaM OIpeJICJIEHHBIM | PAa3JIN4aTh paboThI € OTIEPAaTUBHO U
npobiemMam KOHKpETHbBIE JUTEPATypHBI | KAUECTBEHHO
MIOHATHUS MU OTBEYATh Ha
WMCTOYHUKAMHU | TIOCTABJICHHBIC
BOIIPOCHI
Pedepar Kontponb Orenka Ornenka Orenka Tewmbr
(toxam) 3HAHUU 1O YMEHUS HaBBIKOB CIIOCOOHOCTH K pedeparoB
OTIpEJICTICHHBIM | pa3inyaTh paboThl ¢ CaMOCTOATENIbHO | (JTOKJIaJ0B)
npobiemam KOHKpETHBIE JIUTEpaTypHBI | i pabore u [PUIIArarTCs
TTOHSATHUS MU aHaJnu3y
UCTOYHUKAMHU | JTUTEPATypPHBIX
HMCTOYHHUKOB
KonTpons Onenka Onenka Onenka KonTponbH
Kontpons | 3HaHUS YMEHHUS HaBbIKOB CIIOCOOHOCTH ble paboThHI
Has paboTa | TeOpeTH4eCKUux | padoTaTh C paboThI ¢ OTIEPaTUBHO U HPUIIAraroTCs
OCHOB MaTeMaTHYecK | MaTeMaTUYecK | KaueCTBEHHO
MaTEeMaTHKU. UM armnapaTroM | UM amnapaTroM | pemaTh
IE MIOCTaBJIEHHBIE
obecrieyeHus Ha MPaKTHYECKUX
pereHus paboTax 3ama4un
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MIPAaKTUYECKUX u
3a/1a4. apryMeHTUpOBaT
b PE3YJIbTAThI

le/IMepHBIe TECTOBBLIC 3a/laHMsA: HC ITPCAYCMOTPCHBLI.

IIpumepHbIe BONPOCHI AJIs1 YCTHOTO ONpoca:

1./laiiTe onpeneneHne KOMIUIEKCHOTO YHCIA.

2.JlaiTe onpeieIeHUE MHUMOW €IMHULIBI

3.Ha3oBuTe HaTypalbHbIC YUCA.

4.Ha3oBuTe palmoHaIbHbIE YHUCIIa

5.Ha3oBurte creneHn MHUMOM € TUHUIIBI

6.Kakue KOMIUIEKCHBIE YK CIIa HA3bIBAKOTCS PABHBIMU

7.Kakne KOMIIEKCHBIE YK CJIa Ha3bIBAKOTCS CONPSKEHHBIMU.

8.Kakne KOMIIJIEKCHBIE YHCIIa HA3bIBAKOTCS IPOTUBOIIOJIOKHBIMH

9.Kak n300paxaroTcsi KOMIUJIEKCHBIE YHCIIa TEOMETPUUECKU

10.JaitTte onpeneneHne MOAYJIsl KOMIUIEKCHOTO YHCIIA.

11.Kak HailTH apryMeHTbI KOMIUIEKCHOTO YHCIIa

12.I1epeuncaute HopMbl 3aMHCH KOMIUIEKCHBIX YHCET

13Kak BBINOJHSTE ACUCTBUS HaJ KOMIUIEKCHBIMU YUCJIaMU B aJireOpandecKkon
dbopwme.

14.HazoBuTe 4UCIIO COMPSHKEHHOE KOMIUIEKCHOMY ducily Z = 2 - 31 ¥ IEpeMHOKHUB
HUX JalTe OTBET

15.Yemy paBHBI KOPHU KBaJAPAaTHOTO YPABHEHUS C OTPULIATEIBHBIM
JUCKPUMHUHAHTOM.

16.JaliTe onpeaeneHrne KOMILUIEKCHOTO YUCa.

17.3anucars CBOMCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3aTEIIEM.

18.Yto Ha3bIBaeTCs Jorapu(pmMoM C MPOU3BOILHBIM OCHOBAaHUEM?
19.3anucath OCHOBHOE JIOTapu(hMHUUECKOE TOXKIECTBO.

20.ITocTpouTs rpaduk nokazaresbHON (PYHKIMH C OCHOBaHUEM OoJiblIe 1.
21.Yto HazbiBaeTcs jorapupMupoBaHueM?

22.YT10 Ha3bIBAIOT HATYPAIbHBIM JOraprupmom?

23.3anucath GopMyIy Mepexoja OT OAHOTO OCHOBAHUSA K Ipyromy?
24.HazoBute gpopmyJisl Kpamepa.

25 Ilepeuniciute METOAbI PEIICHUSI CUCTEM JIMHEWHBIX YPABHEHUH C IBYMSI
HEU3BECTHBIMH.

26.1lepeuncnute METOIbI PEIIEHUSI CUCTEM JIMHEMHBIX YPAaBHEHH C TpeMsi
HEU3BECTHBIMM.

27.Ha3oBute CBOICTBA OMPEACITUTENS.

28.Ecnu onpenenuTens paBeH HYJIH0, TO CKOJIBKO PEHIEHUI UMEET CUCTEMA
29.Yto Ha3bIBaeTCs (PyHKIHEH?

30.Yro Takoe 06nacTh onpeaesieHus U 00J1acTh 3HAaUeHU PyHKITUN?
31.Yro Ha3biBaeTcs pyHKIMEH 0OpaTHON JaHHON?

32.Jlath onpesesieHrue CI0KHON QyHKIUU.

33.ITpuBectu nmpruMepbl 0OpaTUMBIX (DYHKIIHA.
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34.Ilepeuncnuthb crocoObl 3aaHusl GYHKIUN, UX JOCTOMHCTBA U HEOCTATKH.
35.Yto Ha3bIBaeTcs rpaukoM (pyHKIHH?

36.KakoBbI oco0eHHOCTH TpadUKOB MPSIMON U 0OpaTHOM (PyHKIHH?

37.0T yero 3aBUCUT 00IACTh OMPEICIICHUS CIOKHON QYHKITUU?

38.Kak no rpadguky GyHKIIUNA ONPENCTUTh, SIBISCTCS JIH (PYHKITUS YETHON, HEUETHOM.
39.Y1o Ha3bIBaeTCs MPOU3BOAHON (PYHKIIMU?

40.Yto nokassiBaeT Npou3BoaHas (PyHKIHS B TOUKE?

41.KakoB reOMETpUUYECKHAN CMBICI TPOU3BOIHOM?

42.KakoB (hu3n4ecKuii CMBICI POU3BOIHOM ?

43 .Kakue CBOMCTBA MPOU3BOIHON BbI 3HAETE?

44 .11o xakuMm (hopmysiaM BIYHUCISIOTCS MPOU3BOIHBIE TPUTOHOMETPUUYECKUX
byHKIUN?

45.I1o xakuM (opMyJiaM BBIYUCIISIOTCS IPOU3BOJHBIE CTENIEHHON (PYHKIIMH?
46.1To xakuM (hopmynaM BBIYHCIIAIOTCS IPOU3BOIHBIE TTOKA3ATENbHON QyHKINUN?
47.I1o xakuMm (opmysaM BBIYHCIIAIOTCS IPOU3BOIHbIE JOrapuPMUUIEcKoil PyHKIUN?
48.Kak BBIYMCIISIFOTCS. TPOU3BOJIHBIE CIOXKHON (PyHKIUU?

49.Yto nazpiBaeTcs auddeperimanom GyHKIIu?

50.Y1o HEOOX0IMMO C/IeN1aTh, YTOOBI BBIYUCIUTD AU PepeHran GyHKIIU?
51.Kakoii Bua uMeeT ypaBHEHHE KacaTellbHOW K Tpaduky GyHkiuu y= y(X)?
52.KakoB reomerpuueckuii cMbici auddepenimana?

53.Kakas ¢yHKIIMS Ha3bIBAETCS MOHOTOHHO BO3PACTAIOIICH?

54 Kakas (pyHKIIMS Ha3bIBA€TCS MOHOTOHHO YOBIBatoIe?

55.Kak uccnenoBaTh PyHKIMIO HA MOHOTOHHOCTh?

56.Kakue TOUKM Ha3bIBAKOTCS KPUTUUECKUMU?

57.Yt1o Takoe 3KCTpeMyM (PyHKITUU?

58.Kak uccienoBarb GyHKIMIO HA IKCTPEMYM I10 TIEPBOMY MPABUITY?

59.Kak uccnenoBath (hyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60.Kak BbIUMCIUTH HAaUOOJIbIIEE U HAMMEHbIIIEE 3HAUeHUE (PYHKIIMU Ha
IIPOMEXKYTKE?

61.Yt0 ABNsieTCA OCHOBHOM 3aa4€i HMHTETPAIIBHOTO UCYUCIIEHUSA?

62. Kaxkas ¢pyHKIMS Ha3pIBaeTCS MEPBOOOPA3HON s 3aJaHHON QYHKITUHN?

63. Eciu F(X) — mepBooOpa3Hast s f(X), To KakuM paBEeHCTBOM CBSI3aHBI OHH MEXTY
coboii?

64. ChopmynupyiiTe TeOpemMy O CyIIIECTBOBAaHUH ITEPBOOOPa3HON (HhYHKITUH.
65. IlepBooOpa3Has onpeaensercs HeoqHo3HAYHO. Kak 3T0 HYy>KHO MOHHMATh?
66. Ilouemy mpu MHTErpUPOBAHUU (DYHKIIUIA MOSBISACTCS MPOU3BOIbHAS
MOCTOSIHHAS ?

67. Tlouemy omHa GyHKIMSI UMEET 1EITYI0 COBOKYITHOCTh IEPBOOOPA3HBIX ?

68. Kak 3amucaTh BCIO COBOKYITHOCTh IEPBOOOPA3HBIX (DYHKITHI?

69. Yto Ha3bIBaeTCs HEONPEACICHHBIM HHTEIPATIOM?

70. YeMm otnmyaeTcsi HEONPEAEICHHBIA HHTErPall OT NepBOOOpa3HoON GyHKUIUU?
71. TloueMy MHTETpas Ha3bIBAETCS HEOMPEIEICHHBIM?

72.YT0 Ha3bIBa€TCSI BEKTOPOM B IPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?
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74.Yemy paBeH yroia Mexay BeKTopaMu?

75.Yemy paBHa JjiHa BEKTOpa?

76.YUemy paBHO CKaJIIpHOE MPOU3BEICHUE BEKTOPOB?
77.Yemy paBHO BEKTOPHOE MTPOU3BEACHUE BEKTOPOB?

78. HayasibHOE TIOHATHE CTEpEOMETPHH (OTpeieTICHUEe, OCHOBHBIE TIOHSITHS ).
79.AKCHOMBI CTEPEOMETPUH.

80.CiieicTBUS U3 aKCUOM.

81.B3anMHOE pacnonoKeHue ABYyX MPSIMBbIX B IPOCTPAHCTBE.
82.B3anMHOE pacrooKeHue MpsMON U MIIOCKOCTH.
83.IIpu3Hak nmapaaienbHOCTH NPSMOM U TIIOCKOCTH.
84.IIpu3Hak napaaieabHOCTH ABYX IUIOCKOCTEM.
85.Teopemsl 0 MapajuieNIbHbIX MIOCKOCTSIX.

86.1Ipu3Hak NepreHIUKYJIISIPHOCTH MPSIMOM U TUIOCKOCTH.
87.YpaBHEeHUS TIIOCKOCTHU (00111€€).

88.IIpu3Hak nepneHAUKyYIAPHOCTH ABYX INIOCKOCTEM.

89.¥Y ciioBue nmapajuieIbHOCTH JBYX INTIOCKOCTEH.

90.Y cnoBre NeprneHINKYISIPHOCTH IBYX INIOCKOCTEM.
91.¥Yron mexny AByMs INIOCKOCTSIMU.

92 ITapameTpHuuecKOe YpaBHEHHUE MIPSMON B IPOCTPAHCTBE.
93 .Kanonnyeckoe ypaBHEHHUE IPSIMOM B POCTPAHCTBE.
94.Yr1o Ha3bIBAE€TCS MHOTOIPAHHUKOM?

95 .ITpuBeaure nprMepsl MHOIOTPaHHUKOB?

96.UT10 Ha3bIBACTCS TEJIOM BpaIleHUs ?

97 IlpuBeauTe IpUMEPHI TEJI BPALLICHHUS.

IIpuMepHBbIEe KOHTPOJIbHBIE PA0OTHI
KonrpouasHas padora Nel no reme «KopHu, crenenu, Jorapupmbn
BapuanTt Ne 1

1. Beruucaure:
2 1
a) 5—(27)3:(8)s;
6) 23/9-3324;

B) 2033
Y375’
r) 2-logs 10 — logs 4;
)1) 3210g3 5;
2 logZ%—logZ%
log, 256
2. YnpocTurte BbIpaKeHHE:
7
) 8k3k§ 6) 6/a22
a) ——; e
k_% ’ %/a_s
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3. BeImmosiHUTE NEUCTBUA:

logo’l 0,005 - logO,l 0,05

1. Beruucnure:
2

27\3
2 (5)"
6) 4 - 325 - 2 - 1/40;
B) V36 - 24 - 54;
r) 2-log; 6 —logs 4;

)1) 4310g4 3;
e) 1110g2 4+logq4 2

2. YrpocTurte BbIpaKeHHE:

Bapuant Ne 2

a) (32x~197s; 6) /3247 - Vad.

3. BeImmosiHUTE N1EVCTBUS:

1
logg 45

log,s 5 +

BapuanTt Ne 1

1. Bemuucnwure:

a) 2- (0397,
6) V18- /—12;
B) V12 - 32 - 36;

r) 4-log,2-log, 4 + 2,

I[) 10g5 200 — 10g5 8,
e) 104—310g10 5.

2. Yrpocturte BbIpakKeHHE:

IIpumepHbIe NpaKTHYECKHUE 3aIaAHMS:
3amanmue 1:

2 3
2, 3
2) w; 6) ¥2n13 - V8n3.

a3
3. BeimosHuTe 1ENCTBUA:
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17
logy317 —logyz — 169"

Bapuant Ne 2

1. Beruucaure:
2 1
a) 383 — (8%)3,

3 120

6) 05| =

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

logs 8
) logs 2 '

e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YTIpoCTHUTE BBIpaKEHUE:
a) yg - yg; 6) 'Vx25: *Vx16,
3. BeImosiHuTE IEUCTBUA:

17
log,317 —log,3— =S

3aganmue 2:
BapuanTt Ne 1
BorauciauTh npenensl:

2 2 3
Lm0 iy 27X g g My gy XL
x5 3x% —16X+5 x5 3 _ «/2x V3 3z° X%003x +x%+1
2x -5x-3
5. Beruncnutsb npenen GpyHkuuu lim —————mnpux, =3 u x, = .
PEACI QY ML [T o5y 15 P11 % 0=
Bapuant Ne 2
BI)I‘{I/ICJ'II/ITI) MpENEIIbl:
—7x+3 . X C1-1-x2 5x* —x* +2x
1. lim —. 2. lim . 3 lim———. 4. lim——
-1 3x? —2x—1 =0 34+ x —+/3=X x—0 X2 oo x4 —8x% +1
X2 —7x-2
5. Beruncnouts npeaen pyHkauu lim oz o A IPHX, =0 ¥ X, =oo.

x>% 2X2 —X—6
IIpumepHbIe caMOCTOSITEIbHbIE PA00THI

Paoora 1:
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Bapuant Ne 1
1. Beruucnure:
T T T
2tg(—) -[tg — + cos—
N 9(4)[93+ 6];

. 3
cosz —2sin ?

cos® 336” —cos”156° +1tg100° -tg350° tg*18°
tg?72° + ctg?162° 2

0)
. 3 7 37 37
B) SIin(a — f), COSa=—,C08f=——, —<a<2r U n<f<—,
)(aﬁ)eczzuasﬂzszaﬁﬁﬂz
3 V4
r) COSZa,eCﬂuCOSa=g u 0<a<5.
tg150° sin 200°
c0s320°ctg140°

3. BwruuciauTe 3HaYCHUE OCTATBHBIX TPUTOHOMETPUUISCKUX (DYHKITUH yTIIa oL, €CIIu

2. OmpenenuTte 3HAK BBIPAKECHUS:

3 T
Clga=—uzz<a<—.
3 2

') iy

2 =1
Ctg (0{—277) Cth(a_Bi)
2

4. JlokaXxuTe TOXKIECTBO:

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

Bapuant Ne 2
1. Beraucnure:
2) y= sin® x —3cos” X
2sin® X +c0s” X
6) sin(~=25) + cos(-0) +1g(220) ~ctg 1)

, €CJIN tgx =3,

2
B) tg(a + f3),ecnu Ctga=§, O<a<%;

a 3 3z
r) COS—,ecmuCoSa=— U — < <27 .

2 5 2
sin145°ctg250°
c0s315°tg200° °

3. BrruucnuTe 3HaY€HHE OCTABHBIX TPUTOHOMETPUUYECKUX (DYHKITUH yTIia oL, €CIIu

2. OmpenenuTe 3HAK BHIPAKCHHUS:

4 r
cosa=—— U —<a<r.
5 2
4. Jlokaxkxurte TOXKIECTBO: tga -tgf + (tga +tgp) -ctg(ar + B) =1.

5V : Y. cos(H) —sin(%) -sin(%) .
[IPOCTUTE cos(4) cos(6) sm(4) sm(6)
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PabGora 2:

1. ¢'= 8. (tgx)’ =
2% (x")'= 9. (ctgx)' =
B X = 10°. (arcsin x)' =
4aCTHOCTH, ), 11°. (arccos X)' _
(x7)'= 120, (arctgx)' =
(x*)' = 130 (arcctgx)’ =
(Vx)' = [IPABUJIA JIUPDEPEHIIMPOBAHNS
(l} ~ 14°.  (U+v)' =
X
3, (kx+b) = 150, (U-v)'=
4 (@) = 16°.  (uv)' =
B vactHOCTH, (€)= 17°. (cu)'=
5% (log, x)'= 18 Y .
B uactHOCTH, (Inx)"= v)
(Igx) = '
-

B ygactHOCTH, v .
6°.  (sinx)'= [TPOU3BOJHAS CJIOKHOW ®YHKIINU
70, (cosx) = 190, f(e(x) =

Pa6ora 3:
3anucaTh TaOJUYHbIE HHTETPAIIBI:
1°. J. 0dx =
2°. jxadx = B wacTHOCTH, Idx =
3. [ ¥
X
4°, _[ a dx = B vactHOCTH, I e dx =
5°, Icos xdx =
6°. J-sinxdx =
dx
7°. =
j cos® X
dx
8°. =
-[ sin? x
dx dx
9, —_—= B gwactHoCTH, =
J Nraa J J1-x2
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dx

B yactHoOCTH, I =

1+ x?

7.4.01eHOYHBIE CPeCTBA VISl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTAlNu
[IpomexxyTouHas aTTecTauus

. JInunsbie [Tpumepsi
dopma IIpakTrueckuit
aTTeCTALIN 3HaHUs YMenus onbIT (BAAETH) KayecTBa OLIEHOYHBIX
CTYJEHTa CPEICTB
Huddepen | Kontpons Onenka ymenust | Ouenka HaBbIKOB | OLieHKa KoHntposbHas
[UPOBAHHBI | 3HAHUSA peliaTth JIOTUYECKOTO crocobHoctu | pabota
i 3a4eT (B | OCHOBHBIX TUIIOBbBIE MBIIUICHUSI TIPU | TPAMOTHO M | IPHJIaraeTcs
BUJIE onpezeNieHuH, | 3aJauu B | pEIICHUH 3a/]a4 B | YETKO
KOHTPOJIBH | TEOpEM, obnactu obmactu u3Jarathb
oif pabotsl) | hopmy, npodecCuoHallb | MPOPECCHOHANIb | MaTepual B
MPaBWI U Np. B | HOK HOM MMHUCbMEHHOM
MaTeMaTHKe JESTENIbHOCTH. | I€ATEIbHOCTH BUJIE
Ouenka yMeHus
MOHUMATh u
yMETh
NPUMEHSTh Ha
MIpaKTUKE
TEOPETUUECKUIN
MaTepua
DK3amMeH Kontpoub I'pamoTHO Ouenka Bonpocst u
3HAHUA u3JIarath CIIOCOOHOCTH | OMJIETHI
OCHOBHBIX TEOPETHYECKUI rPAaMOTHO M | IpUJIAraroTcs
ONpENENIeHUH, | Marepuan )51 YETKO
TEOpEM, YMEIOo u3JaraTb Xoj
bopmy, IPUMEHSTh €ro pereHus
NpaBUI U TIP. B | IPU  PEIICHUU 3a/1a4y B
MaTeMaTHKe MPAKTUYECKUX oOnactu
3a1a4 npodeccuona
JBHOU
JeATEIbHOCT
u
apryMEHTUPO
BaTh
pe3yabTaThl

7.4.1 IllpumepHbIe BONPOCHI 1J1s1 MPOBEACHUS IPOMEKYTOYHOM aTTeCTAllUN:

1. Llensie u panuoHasbHble uyMcia. JlelcTBUTENbHBIE uucaa. AOCONIOTHAs M
OTHOCHTEIbHAS TIOTPEITHOCTH.

2. KopHu u crenenu, ux cBoicTBa.

3. Jlorapudm: onpenenenue u cBoiicTBa. Buasl morapudmos. [IpaBuna aeiicTBuit
c norapudmamu.

4, Jlorapudmuyeckue ypaBHeHUs1 U HepaBeHCTBA. CIIOCOObI pelieHusl.

S5. [TokazaTenbHbIC ypaBHEHHS U HEpaBeHCTBA. CIIOCOOBI perieHusl.
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6. Pannannas mepa yria. COOTHOIIEHHS MEXY TPayCHON U paluaHHON MepamMu
yraa. CuHyc, KOCUHYC, TaHT€HC, KOTAaHTe€HC Yucia. TpuroHoMmerpuueckue GpyHKIUu
YHUCJIOBOI'O apryMEHTa, 3HAKU UX 3HAUCHH.

1. OcHOBHBIE TPUTOHOMETPUYECKHE TOXKAecTBA. DopmyJibl ipuBeeHus. CUHYC U
KOCHHYC JIBOWHOTO yTJIa.

8. [Ipocreiimne TPUTOHOMETPUUYECKHE ypaBHEHHUSI. Pemenue
TPUTOHOMETPUUECKUX YPABHEHUHN

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

10. Crenennas QpyHKUUA: OnpeiesieHne, CBOWCTBA U TpaduKu

11. TlokazatenbHas (GyHKIUS: ONpeAETIECHIE, CBONCTBA U TPaPUKU

12.  Jlorapudmuyeckas QyHKIUS: onpeeieHUE, CBOMCTBA U rpaduKH.

13. CuHyc, KOCUHYC, UX CBOMCTBA U TpaduKmu.

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

15. IIpeoOpazoBanus  rpaduxoB. IlapamnenbHblii  TEepeHOC,  CUMMETPHS
OTHOCHTENFHO OCEH KOOpAWHAT M Hadyasla KOOPAUHAT, PACTSKEHHUE U CKATHE.

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

17. IlpaBuna u Gopmyinsl AuddhepeHuupoBaHus GyHKINN.

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

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

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

21. OO6mas cxema mocTpoeHus rpadukoB PyHKINNA ¢ TOMOIIBIO POU3BOIHOM.

22. llepBooOpasHas: ompeneneHue. HeonpeneneHHbIH WHTETpaNl: OMpECICHUE U
CBONCTBA.

23. ®opmynsl  uHTerpupoBaHus. CrocoObl BBIYUCICHHUS  HEOMPEAEICHHOTO
UHTerpasa.

24.  OmpeneneHHBIA UHTETPAI: ONpeIeTICHUE, TEOMETPUUECKHII CMBICT U CBOMCTBA.
25. KpuBosMHEWHas Tpanenus: TOHSATHE, CHOCOObl BBIYMCICHHUS IUIOMIAIUA C
MOMOILBIO ONPEAEIIEHHOI0 HHTErpaa.

26.  OCHOBHbIE IOHATHSI KOMOMHATOPUKH.

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

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

29. Ilouatue npsIMOYToOJIbHOM IEKapTOBOM CUCTEMbI KOOPAMHAT HA IJIOCKOCTH U B
npoctpancTse. [IpaBuiia neiicTBUIM Hal BEKTOPAMHU, 3aJaHHBIMU KOOPAUHATAMMU.
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30. OcHOBHbIE TTOHSTHUSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUM U CIIEICTBUS U3
HUX.

31. B3zaumHOe pacmoJio’KEHHUE MPSMBIX, MPSIMON U MIOCKOCTH, ABYX TUIOCKOCTEH B
npocTtpancTBe. OCHOBHBIE TEOPEMBI O TAPAJUIETLHOCTH MPSIMON U TNIOCKOCTH.

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

33. IllepneHmuKyaspHOCTh MPSIMOM M IUIOCKOCTH. 3aBUCHUMOCTb  MEXKIY
NapaJyieIbHOCTBIO U MEPICHIUKYIISIPHOCTHIO TIPSIMBIX U TUIOCKOCTEH.

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

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

36. Ilonatus AByrpaHHOrO yria, JMHEHMHOrO yrjia, yria MEXAY IUIOCKOCTSIMH.
OCHOBHBIE TEOPEMBI.

37.  llepneHAMKYJISAPHOCTH ABYX INTIOCKOCTEH.

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

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

41. TIlupamwuna: onpenenenue. [IpaBunbHas nupamuaa.

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

43. Illap u cepa: onpeneneHue U CBOMCTBRA.

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

7.4.2. IlpumepHble 3a1a4u VIS POBeIeHUs TPOMEKYTOYHOM aTTecTAlMH

Bapuant Ne 1

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

2x+1>4x—7.

Pemmure cucremMy ypaBHEHMH C TMOMOLIBIO OIPEACIUTENEH CUCTEMBI:

5x + 3y + 3z =48,

2x + 6y — 3z =18,

8x — 3y + 2z = 21.

4, Pemure ypaBaenus: a) logs x = 2logs 3 + %logs 49 — §l095 27,
0)9* —2-3* = 63.
sin? (%)+tg3(g)—2 cosZ

1.
2. Pemnte cucteMy HEpaBEHCTB: {
3.

5 Breruucnure: -
' : 2(T 3(T\_5 iy
cos (4)+ctg (6) 2 sing
6. Brruucnure 3Ha4eHNE OCTAIBHBIX TPUTOHOMETPUUECKUX (DYHKIIHMM yTiia o, ecliu
. 3 T
sina = —ZI/IE< a < T.
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7 Zq +ZZ
. Jlns 3amaHHbIXZ,, Z, Z3, Z4 BHIUUCIUTH BHIPAKEHUE

, €ClIn
Z3—Zy

Z1 = 3+ i,Zz =-2 +3i,Z3 = 4‘_2i,Z4 = 41.

Bapuant Ne 2
1.  Pemmwre ypaBuenue: (5x +4)(5x —4) —10(x —2) =4
2. Pemnre cucteMy HEpaBEHCTB: {3x - 8<2x—10,
2—5x = 6 — 6.
3. Pemmure cucremy ypaBHEHMHM C TMOMONIBIO OINPEACIUTENEH CUCTEMBI:

2x —y—2z =0,
x—2y+z=0.

Pemnte ypasuenus: a) log? x + log x = 6;
2 1

{Sx—3y+4z—6

2
6) 5¥*1 —3.5%72 = 122
3ctg§+tg§-(tg%+sin§)-

5. Beruucnure: —
2—CcoST—2 smg
6. Brruucnure 3HaueHUE OCTAIBHBIX TPUTOHOMETPUUECKUX (PYHKIIMH yIiia a, ecliu
V3 3w
cos a =?I/I—< a < 2.
—Z
7. JInd 3aiaHHbIXZ,, Z5, Z3, Z4 BBIYUCIIUTH BLIpa>I<eHI/Ie p— , €CJIU

zy=-3—1,2,=2—2i,z23 =3+ 21,2z, = 5.

7.4.3 IlpumepHbIe 3aJaHUS AJ51 NOATOTOBKH K 3K3aMeHY

1. [octpouTts rpaduk GpyHkuun y=3"-2
2. [TocTpouts rpaduk pynkuuu y = 3 + sin 2x.
3. Haiinure ob6nacts onpenenenus pynkinuun y = log,(8 —x), y =vx+ 1.
4. Uccnemyiite GyHKIMIO Ha YETHOCTh Y = X% COS X.
5. Haiitu f(1),ecn f(x) = > +4e”
X

. X e*
6.  Haiitu npousBoanyto pynkuun f(x)= o Inx+ -

. x* X 1
7.  Haiinutre MakcuMyM QYHKIHH Y = 3t o 2x -2 3
8. Haiitu Touku nepern6a GpyHKUIUU Y =

x?

sx
+ljd
277 dx
2

LS de

1-
Q. Haitrtu HeonpeneneHHbIn I/IHTCFpaJ'I (
10. HaiiTu HeonpeneICHHBIN UHTETPAT: (



3
11. BbIYMCIHUTH ONIPENEIECHHBIN HHTETPal: I(sz + X)dx
2

12.  Bpraucnuts miomaab GUrypbl, OrpaHMYCHHON THHUIAMHU Y = X,y = 2— X
13. B mxkone 1254 ygamuxcsa. M3 Hux 1200 ¢ xopormieit ycneBaeMocThio. Halitu

BEPOSITHOCTh TOTO, YTO HAyTa] BEIOPAHHBIN YUYEHUK Oy/IeT HEYCIEBAIOIIHM.
14.  CkosibkuMU cioco0amu U3 25 y4eHUKOB Klacca MOXKHO BBIOpaTh 4 JIJIsl y4acTust

B [TPa3JHUYHOM KOHIIepTEe?
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7.4.4 IlpuMepHbIe OMJIETHI 1JIS POBEIeHNs IK3aMeHa

1920

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

(®I'bOY BO KyoI'Y)

HNucTnTyT cpeanero npogeccHOHAIBLHOI0 00pa3oBaHUA

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 OunetoB, Anapei He Belyun 3 u3 HuX. Haliure BeposiTHOCTH TOTO,

4qTo EMY IIOoMMaJgcTCA BBIy‘IeHHLIfI Ooujer.

IIpencenarens npeAMETHOM (LIMKIIOBOM) KOMUCCHH 92.C. Ero3zapos

1920

MUWHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUA P®
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00Pa30BaTENIbHOE YUPEXKIEHHE BBICIIETO
oOpazoBaHus
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET
(®I'bOY BO Ky6I'Y)

HNucTuTyT cpeanero npogeccuoHAIBLHOI0 00pa30BaHUA

BUJIET Ne 2

1. CreneHu ¢ pallMOHAIBLHBIMU TTOKA3aTEISIMH: ONPE/IeNIEHUE U CBOICTBA.
2. BekTops! B mpocTpaHCTBE: ONpEICTCHNIE U ICHCTBUS Ha/l HUMH.
3. CKOJBKUMH CITOCOOAMH MOKHO M3TOTOBUTH TPEXLBETHBIN (h1ar ¢ TOpU30HTAIHLHBIMU

M0JI0CAaMU, €CIIM UMEETCsl MaTepuai 7 pa3IndHbIX [BETOB?

[Ipeacenarens npeaMeTHON (IIMKJIOBOW) KOMUCCHH 2.C. Erozapos
53



8.OBYYEHHE CTYAEHTOB-UHBAJINJIOB U CTYAEHTOB C OI'PAHUYEHHBIMU
BO3MOKHOCTAMM 3/10POBbsA

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

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

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI

He npenycmoTpeno
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Penensus
Ha pabouyro MporpaMmy y4eOHOMN TUCIUIINHBI
BA.03 MaTemaTnka
st cnenquanbHoctr 42.02.01 Pexnama

PaGouast mporpamma yuebnoit muctumiuasl bJ1.03 Marematuka paspaboTtaHa Ui CTYICHTOB
CHEHUAILHOCTU cpeHero npodeccruoHanbHoro oopazosanus 42.02.01 Pexnama (nanee CI1O) Ha ocHOBe
[TpumepHoii mporpammbl 001Ie00pa3oBaTebHON y4eOHOM AMCUMIUIMHBI «MaremaTuka: anredpa u
Hayajla MaTeMaTHYeCKOro aHajiu3a,; TeoOMeTpus» sl Npo(ecCHOHAIBHBIX 00pa30oBaTeIbHBIX
opraHuzanuii, pekoMeHJoBaHHON denepasbHBIM TOCYAaPCTBEHHBIM AaBTOHOMHBIM YUPEXKICHUEM
«DenepanbHbli MHCTUTYT pa3BuTHs oOpazoBanus» (PI'AY «DHUPO») B kadecTBe NPUMEPHOI
MPOrpaMMBbl IS peali3allid OCHOBHOW Tpod)ecCHOHaIbHON oOpa3oBareiabHON mporpammbl CITO Ha
0a3e OCHOBHOTO 001Ier0 00pa30BaHUS C MOIYICHHEM CpeHero oomero oopazoBanus. [Iporokon Ne3 ot
21 uronsg 2015r. Peructpanuonnsiit Homep periensuu 377 ot 23 utons 2015t. ®I'AY «DUPO».

VyeOnas nucruminumua bJ[.03 Martemaruka wu3yyaeTcss B LUKIE 001eo0pa3oBaTeIbHON
MOJITOTOBKM y4eOHOro miiaHa B 4yacTd 0a3oBbix aucuuiuinH bJl. OOydenue mpoBoautcs Ha 0ase
OCHOBHOTO 00111eT0 00pa3oBaHus U HAIlEJIEHO Ha MOJyuYeHHUe cpeaHero oduiero odpazoBanus. Paboyas
IporpaMMa COCTaBJIeHA AJIsl OYHOM (hOpMBI 00yUESHHUSI.

[IporpamMmMa cocraBieHa KBaJM(UIMPOBAHHO, OTIMYACTCS CHCTEMHBIM HOAXOIOM. B Hel
OXBa4€Hbl BCE OCHOBHBIE BOIIPOCHI 10 JAHHOH AUCIMILIMHE, TPO(ecCHOHANbHAS 3HAUUMOCTh KOTOPBIX,
OpU MOJArOTOBKE KOMIIETEHTHBIX CIEIMAIMCTOB, OCOOEHHO BelMKa. BuIsl BHeayJIUTOPHBIX
CaMOCTOSITENIbHBIX PA0OT MO3BOJIAIOT 000OIUTH U YIIIyOUTh M3ydaeMblif MaTepual, U HalpaBJiIeHbl Ha
3aKperieHHe YMEHHUS ITOMCKa, HAKOIUIEHHUs M 00pab0TKU pa3IMYHBIX HCTOYHUKOB MH(GOPMAIIHN.

Cucrema 3HaHUI W yMEHMH, 3aJIO)KEHHash B COJEPKAHHM, CHOCOOCTBYET HPHOOPETEHMIO
NPAaKTUYECKOT0 OINbITa M COOTBETCTBYET TPeOOBaHMAM K pe3ysbTaTaM OcBoeHus mpeamera. [lacnopr
POrpaMMbl 00OCHOBAHHO U MOJIHO OTPa)kaeT COAEPKaHUE AUCLUILIUHBI, €€ POJIb U MECTO B IIOATOTOBKE
CHELMAINCTA CPEJHEr0 3BEHA, PAacKpblBaeT LENU M 3aJadyd ydeOHOW aucuuiumHbl. OnpeneneHsl
TpeOOBaHUS K yMEHHSAM U 3HAHUAM CTYICHTOB.

Pabouass mporpamma paccuntaHa Ha 234 uaca. J[aHHOe KOJMYECTBO 4acOB, BBIJIEJIEHHOE Ha
OCBOCHHE yUeOHOM TUCIUIUINHBI, O3BOJIMUT MOJIYYUTh HEOOXOANMBbIE 3HAHUS U YMEHHUS, KOTOPbIE MOXKHO
IPUMEHATh B JajbHEHIIEM Ha NpakTHKe. TeMaTHd4ecKuil IUIaH MMEET ONTUMAJIBHOE DPACHpEeICHHE
4acoB I10 pa3ieiaM U TeMaMm 1o 04HOI (hopme 0O0ydeHus, B COOTBETCTBUH C YI€OHBIM TuTaHOM. Kakibii
paszen mporpaMmbl OTpa’kaeT TEMAaTHKy M BOIPOCHI, MO3BOJISIONINE, B IIOJHOM OOBEME, H3y4UTh
HEOOXOIUMBIN TeopeTHueckuil marepuan. IIpoBeneHue NpakTHUECKUX 3aHATHH, NPEAyCMOTPEHHBIX
paboueii mporpaMMoi, MO3BOJIAIOT 3aKPENUTh TEOPETUUECKUE 3HAHUSA, IPUOOPETEHHBIE NTPU U3YUEHUN
JAHHOM JUCLUILIUHBI.

N3yyenne  mucuumiauHbel «MaremaTuka» cHnocoOcTByeT A(PQEKTUBHOM M KaueCTBEHHOM
HNOJATOTOBKE MOJOABIX CHELMAINCTOB B O0JACTU PEKIAMHOM JesTenbHOCTH. Pabodas mporpamma
COJICPKUT MUHUMYM JINTEPATYPbl, HEOOXOAUMOHN JIJIsl U3yUEHUs] JAaHHOM JUCLIUIUINHBI.

PazpaboranHas pabouas mporpaMMa yueOHOM TuCIMIUINHBI « MaTeMaThKa» peKOMEHIYeTCs JUIs
WCTIONB30BAaHUS B y4eOHOM TpoIiecce MpU MOATOTOBKE oOydarommuxcs 1o crnemuaibHocTtu 42.02.01
Pexnama.

Penen3senr:

Hoyenm kagpeopor  coyuansuwiy, YMAHUMAPHBIX U
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Penensus
Ha pabouyro mporpaMmmy yueOHOM TUCIUTUTUHEI
BJ1.03 MaremaTuka
s crerpainsaoctd 42.02.01 Pexmama

PaGouas nporpamma yuebnoi quctuminaet bJ1.03 Maremartuka pa3padboTaHa Juist CTYJCHTOB
cnenuanbHOCTH 42.02.01 Peknama cpemHero mpodeccruoHanbHOro obpazoanus (mainee CIIO) ma
OCHOBE IMPUMEPHOI HporpaMmbl 00I11€00pa3oBaTeIbHON y4eOHOM AUCHUIUIMHBI «MareMaTuka:
anrebpa ¥ Hayala MaTeMaTUYeCKOTrO aHajiu3a; TeoMeTpus» Uil NpoQecCHOHANbHBIX
o0Opa3oBaTeNbHbIX  OpraHu3anuii, pekoMeHAoBaHHON  denepanbHbIM  TOCYAAPCTBEHHBIM
ABTOHOMHBIM yupexaeHneMm «DenepabHblii HHCTUTYT pa3BUTHs oOpazoBaHus» (PI'AY «DHUPOy)
B KayecTBe MPHUMEpPHOM MporpaMMmbl JUIsl pealid3allid OCHOBHOM  mpodeccnoHalbHOM
oOpa3zoBatenbHoil nporpammbl CIIO Ha 6a3e ocHOBHOro 001iero oOpa3zoBaHUSl C MOJTYYEHHEM
cpenHero o6mero obpazosanms. [Ipotokon Ne3 ot 21 wmronms 2015r. PerucrpannoHHBIA HOMEp
peuensuu 377 ot 23 utonsa 2015r. ®I'AY «DUPO».

VYuebnas mucummumna bJ[.03 Marematnka u3ydaercss B Lukie o00meoOpa3oBaTebHOM
noaroroBku yueoHoro miana OIIOIT CIIO B ywactu 6a30Bbix quctumiud bJl. O6yuenue npoBoaurcs
Ha 0a3e OCHOBHOTO 0011ero 00pa3oBaHMs ¥ HAICJICHO Ha TIOJyYeHUE CpeTHETo 001iero oopazoBaHusl.
Pabovas mporpamma coctaBieHa st 09HOU (HOpMBI 00yUESHHS.

[Iporpamma coctaBieHa KBadu(UIMPOBAHHO, OTIWYACTCS CHCTEMHBIM IMOIXO0JI0M. B Hei
OXBA4€Hbl BCE OCHOBHBIE BONPOCHI IO JAHHOW ITUCHUIUIMHE, NMpodecCHOHaIbHAs 3HAYUMOCTD
KOTOPBIX, TPU MOJTOTOBKE KOMIETEHTHBIX CIEIIHATUCTOB, 0COOEHHO BeIHKa. BU/pl BHEAY IUTOPHBIX
CaMOCTOSITENIbHBIX pa0OT MO3BOJISIOT 000OIIUTE U YIIIyOUTh U3ydaeMblil MaTepuall, U HampaBIeHbI
HAa 3aKpeIUIeHHe YMEHUS MTOUCKa, HAKOIUJICHHS U 00pabOTKU pa3InyHbIX HICTOYHUKOB HH(OPMALIUH.

Cucrema 3HaHMH U YMEHMH, 3aJI0’)KEHHas B COJEP’KaHUM, CIIOCOOCTBYET NMPHOOPETEHUIO
IPAaKTUYECKOI'0 OIbITa U COOTBETCTBYET TPeOOBaHUAM K pe3yJibTaTaM ocBoeHus mpeamera. [lacnopt
porpaMMbl OOOCHOBAaHHO U TOJIHO OTPaXKaeT COAEp)KaHUE IUCLUIUIMHBI, €€ POJIb U MECTO B
MOJrOTOBKE CIIEIUAIMCTa CPEHEr0 3BEHA, PACKPBIBAET LEJIU U 3a/laud Y4eOHOW TUCHMITIIMHBIL.
Omnpenenensl TpeOOBAaHUS K YMEHUSAM U 3HAHUSIM CTY/IEHTOB.

PabGouas nmporpamma paccuntana Ha 234 yaca. J[aHHOE KOJIMYECTBO YaCOB, BBIJIECICHHOE Ha
OCBOEHHUE Yy4eOHON AMCLUMIUIMHBL, TO3BOJIUT MOJYyYUTh HEOOXOAUMBIE 3HAHUS U YMEHHUS, KOTOPbIE
MOKHO NPHUMEHATH B JajibHEHIIeM Ha MpakTuke. TeMaTHyeckuil IUlaH HMMEET ONTHMAaJbHOE
pacnpe/esieHre YacoB 110 pa3/iesiaM U TeMaM 110 O4YHOM popMe 00ydeHHUs, B COOTBETCTBUH C YUEOHBIM
wiaHoM. Kaxaplil pa3zien nmporpaMmsbl OTpa)kaeT TEMATUKY UM BOIPOCHI, MTO3BOJISIFOIINE, B MTOJHOM
o0beme, U3yunTh HEOOXOIUMBIN TeopeTnyeckuil matepuai. [IpoBeaeHne NpakTUYECKUX 3aHATHH,
HOPEIYyCMOTPEHHBIX pabodel MporpamMMoil, MO3BOJSIOT 3aKPENUTh TEOPETHUECKUE 3HAHMS,
npuoOpeTeHHbIe MPU U3YyYSHUH JaHHOW TUCHMIUIMHBL. Pabodas mporpamma cOAepX HUT MHUHUMYM
JUTEPATyphl, HEOOXOIUMOM /ISl U3YUEHUS JaHHOU JAUCIUIITUHBI.

PazpaGorannas pabouast mporpamma yuyeOHON TUCHMIUIMHBI «MaTeMaTuka» peKOMEHIYeTCs

JUIS UCTIOJIP30BAHUS B YYEOHOM MpOIecce MPH TMOATOTOBKE OOYUYAIOIMMXCS IO CHEIUaTbHOCTH
42.02.01 Pexnama.

Penen3senr:

Hoyenm xagheOper unghopmayuonnvix
00pazoeamenvHuIX MeXHONO2UT PaKyIbmema
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