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1. IACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCIATLIMHBI

1.1. Ob6aacTh NpuMeHeHHsI POrPAMMbI

PabGouass mnporpamMma aucuuIiMHel «Marematukay —paspaboTraHa s
CTYJIEHTOB CIIEHUALHOCTH CpeaHero mpodeccuoHaabHOro oOpa3oBaHus (nanee
CIIO) 21.02.05 3eMenbHO-UMYILIECTBEHHBIE OTHOIICHUS Ha OCHOBE MPUMEPHOU
porpamMmbl 0011e00pa3zoBaTENbHON Y4eOHON TUCHUIUIMHBI «MaTeMartuka: anreopa u
Hayaja MAaTeMaTHYeCKOro aHajlinh3a; TEeOMETpus» i NpOPECCHOHAIBHBIX
oOpa3oBaTeIbHBIX OpraHu3alnid, PEKOMEHIOBaHHOM denepaibHbIM
rOCy/IapCTBEHHBIM aBTOHOMHBIM yupexkaeHueMm «DeaepaibHblii HHCTUTYT Pa3BUTHUS
oopazoBarusiy (OPI'AY «DPHUPO») B KkadecTBe MNPUMEPHONW MPOrpaMMbl ISt
peann3anuyd OCHOBHOU mpodeccruoHanbHOU oOpa3oBarenbHoi mporpammbl CIIO Ha
0aze OCHOBHOro oOIIero oOpa3oBaHUsi C TMOJYYEHUEM CpEJHEro OO0IIero
oOpazoBanus. [Ipotokon Ne3 ot 21 utons 2015r. PeructpanioHHbII HOMEp peLieH3Uun
377 or 23 wrona 2015r. ®I'AY «DPUPO» c¢ yuerom IlpumepHON OCHOBHOU
o0pa3oBaTeNbHOM MPOrpaMMbl CpPEJHEro O0IIero o0pa3oBaHus, OJO0OPEHHOMN
pemieHreM (QenepalbHOTO  yu4eOHO-METOJMYECKOr0 OOBEAMHEHUS 10 00leMy
oOpazoBanuio (mpoTokoit ot 28 uroHs 2016 r. No2/16-3).

1.2. MecTo y4eOHOI TUCUMIIIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH
CIEeNMATUCTOB CPeHero 3BeHa:

YyeOuas JTUCIUIIJINHA «MaremaTtuka A3y4daeTrcs B MUKJIIC
o011e00pa3oBaTeNbHbIX JUCIUIUIAH, (OPMUPYEMBIX U3 00s3aTEIBHBIX MPEIMETHBIX
obonacteit ®I'OC cpennero obmiero obOpazoBaHus, s crnenuanbHoctu 21.02.05
3eMeNIbHO-UMYIIIECTBEHHBIE ~ OTHOIIeHus.  M3ydenuwe  nucimmudasl  [171.01
Marematuka HEOOXOIUMO JUIsi OCBOeHMs Tocnenyromeit aucrummmasl EH.01
Maremaruka.

1.3. leau u 3axa4m y4eOHOM JUCUUIIMHBI — TPEOOBAHMS K Pe3yJbTATaM O0CBOCHUS
JTUCHHUILINHBI:

Heas maucuumiauHbl: (GOpPMHUPOBAHME NPEACTABICHUA O MaTeMaTHKe Kak
YHHUBEPCAJIbHOM S3bIKE HAayKH, CPEICTBE MOJICIMPOBAHUS SIBJICHUNA U MPOLECCOB, 00
UJeAX U METOJaX MAaTEMAaTHKHU.

3agaum IMCUMILIUHBI:

— OBJIQJICHUE MAaTEeMATUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOANMBIMUA B
MTOBCEHEBHOM JKM3HU, I U3yYEHUS CMEKHBIX €CTECTBCHHOHAYYHBIX JUCITUIUIMH Ha
0a30BOM YpOBHE M JUCHUIUIMH TPOPECCUOHATBHOIO IUKIIA;, ISl TOJTY4YeHUS
oOpazoBaHuss B 00JacTsX, He TpeOyromMX YrIyOJeHHOW MaTeMaTUYeCKOM
MOJITOTOBKH;



— pa3BUTHE JIOTHYECKOrO MBIIIJIEHHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
QIITOPUTMUYECKON KyJIbTYPbl, KpUTUYHOCTH MBIIIEHUSI HAa YPOBHE, HEOOXOAMMOM
Ui Oy tyiiel npoecCUuOHANBHON JeSTENbHOCTH;

— BOCIUTAHHME CPEICTBAMU MAaTEMAaTHKH KYJbTYphl JUYHOCTH, NOHMMAHUS
3HAaYUMOCTH MaTeMaTHKH JJs HAayYHO-TEXHHYECKOTO TMpOrpecca, OTHOIICHUS K
MaTeMaTHKe, KaK K YacTh OOIIEYEIOBEYECKOM KYyJIbTYypbl Yepe3 3HAaKOMCTBO C
HMCTOpUEN MAaTEMATHKU;

— pacuIUpeHue U CHCcTeMaTu3alus OOLIMX CBEACHUN O (YHKIIUIX, U3yUYEeHUE
HOBBIX KJIACCOB 3JIEMEHTApHBIX (QYHKIUH;

— pacuIMpeHue U COBEpPLICHCTBOBAHME MAaTEMaTHYECKOro  ammapara,
c(OpMUPOBAHHOTO B OCHOBHOM HIKOJIE;

— O3HaKOMJIGHHE C DJJeMEeHTaMu JAUPPEpeHINaTBLHOIO HUCUYHUCICHHUS Kak
anmapaToM McCcieoBaHUs (PYHKIIHH, pelIeHUs IPUKIATHBIX 3a/1a4;

— W3yYCHHE CBOWCTB MPOCTPAHCTBEHHBIX Te€J, (OPMUPOBAHHE YMEHUS
OPUMEHATH 3TH CBOWCTBA AJIsl PELLICHUS IPAKTUUECKUX 33/1a4;

— paclIupeHue U YriyOJIeHHue MPEACTaBICHUN 0 MaTEMaTHKE KaK 3JIEMEHTE
YeJI0BEYECKON KyJIbTYphI, O IPUMEHEHUH €€ B MPAKTUKE;

— COBEpIICHCTBOBAHWE WHTEJUICKTYAIbHBIX UM PEYEBBIX YMEHHUN ITyTeM
pa3BUTHS JIOTHUECKOTO MBIIUICHHUS, 000TAIlICHHEe MaTeMaTHIECKOTO S3bIKA.

1.4 IlepedyeHb NIIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHs MO IUCIHUIINHE (MepeYeHb
(popMupyeMbIX KOMIIETEHIIM )

OcBoeHue  couepkaHusi ~ yd4eOHOM  JUCHUILIMHBI  «MaTtemaTtukay
o0ecnieunBaeT JOCTHKEHUE O0YUAOIUMUCS CIEAYIOLINX Pe3yibmamos.

JIUYHOCMHDBIX .

— c(hopMuUpOBaHHOCTh TMPEACTABICHUH O MaTeMAaTHKE KaK YHHUBEPCAIbHOM
S3BIKE

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

— T[IOHUMaHW€ 3HAYUMOCTH MAaTE€MaTUKH JUIsi  HAayYHO-TEXHUYECKOTO
nporpecca, CQOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe Kak K 4YacTu
00IIeYeIIOBEYECKON KYIbTYphI Uepe3 3HAKOMCTBO C UCTOPHUCH Pa3BUTHS MaTEMAaTHKH,
DBOJIIOIMEH MATEMATUUECKUX UJIEH,

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMHYCCKOH KYJIBTYPBI, KPUTUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
Ut Oynymier mpo¢eCCUOHAIBHON NESITEIIbHOCTH, VISl POJIODKEHHST 00pa30oBaHUs U
caMmo00pa3oBaHus;

— OBJAJCHHEC MAaTEMAaTUYECKUMH 3HAHWSIMHU U YMEHHSIMHU, HEOOXOJAMMBIMUA B
MTOBCEHEBHOM KU3HHU, 11 OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCITUIUIHH



JTUCITUTIINH MPOQPECCHOHAIBHOTO ITUKJIIA, JIJIS MOJydeHus oOpa3oBaHMs B 00OJACTSX,
He TpeOyIoIuX yriyOJeHHOW MaTeMaTUUeCKON MOATOTOBKH;

— TOTOBHOCTh M  CIIOCOOHOCTh K 0Opa3oBaHHMIO, B TOM  YHCJIE
caM000pa30BaHNI0, Ha TPOTSHKEHWW BCEH >KU3HU, CO3HATEIBHOE OTHOIICHHE K
HEIPEPBIBHOMY O0Opa30BaHUI0 KaK YCJIOBHIO YCICIIHOW IPOPECCHOHAIBHOH MU
OOIIIECTBEHHOM JICITCIILHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTCIIBHOW TBOPUYECKOH U
OTBETCTBCHHOM JIESITCIHHOCTH;

— TOTOBHOCTH K KOJJICKTUBHOH pabOTe, COTPYAHHYECTBY CO CBEPCTHHUKAMHU B
o0Opa3oBaTeIbLHOM, OOIIIECTBEHHO TOJIC3HOH, YIeOHO-UCCIIeI0BATEILCKON, TPOCKTHOH
U IPYTHUX BHUJAX NCIATCILHOCTH;

— OTHOIICHHWE K MPOPECCHOHANBHOW JEATCIbHOCTH KaK BO3MOXKHOCTH
y9acTHs B pEIICHUH JIUYHEIX, OOIIIECTBCHHEIX, TOCYJIapCTBEHHBIX,
oOIIeHAITMOHABHBIX TPOOIIEM;

MemanpeOMemelx:

— YMEHHE CaMOCTOSTEIHHO OMNPEAENATh LEIH AESTEIBHOCTH U COCTABIATH
IJIaHBl  JACATENBHOCTH, CaMOCTOSTEIBHO OCYIIECTBIISTh, KOHTPOJHUPOBATH M
KOPPEKTUPOBATh JACATEIBHOCTD, MCIOJB30BaTh BCE BO3MOXKHBIC PECYPCHI IS
JIOCTHKEHUSI TIOCTABJICHHBIX LIEJIEH W peain3alliyu IJIaHOB JICSITEIbHOCTH; BHIOMPATH
YCHEIIHbIE CTPATETUU B PA3IUYHBIX CUTYaIIUSIX;

— yMEHHE TMPOJYKTUBHO OOIIATbCI M B3aUMOJICHCTBOBATH B MpOIECCe
COBMECTHOU JCATENHHOCTU, YUYUTHIBATH MO3UIIUN IPYTUX YUACTHUKOB JEATEIHLHOCTH,
s dek- TUBHO pa3penaTh KOH(PIUKTHI;

— BIIQJICHUE HAaBBIKAMHU T[I03HABATEIBHOU, Y4YEOHO-UCCIEAOBATEIbCKON U
MPOCKTHOU JESATENBHOCTH, HABBIKAMHU pas3pelieHuss MpoosieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TIOMCKY METOOB PEIICHHS MPAKTHUYECCKUX 3aj]1ad,
MPUMEHEHHUIO Pa3IMYHBIX METOJ/IOB ITO3HAHMUSI,;

— TOTOBHOCTh UM CIOCOOHOCTh K CaMOCTOSTEIbHOH WH(OpPMAIMOHHO-
MO3HABATENILHON JEATEIbHOCTH, BKIIOUAs YMEHHUE OPHUEHTHUPOBATHCS B PA3TMUHBIX
UCTOYHHMKAX WHGPOpMAIMK, KPUTHYCCKA OICHWBATh W  HMHTEPIPETUPOBATH
uH(OPMAITHIO, TIOJTYIaeMYIO U3 PA3TMYHBIX HCTOYHUKOB;

— BIIQJICHUE S3BIKOBBIMH CpPEJICTBAMH: YMEHHE $SICHO, JIOTUYHO W TOYHO
u3JIaraTh CBOIO TOUKY 3PEHUS, UCTIOIH30BATh aJICKBAaTHBIC S3BIKOBBIC CPEICTBA;

— BIIQJICHUE HaBBIKAMH II0O3HABATCIIBHOW peQJICKCHH KaK OCO3HAHMS
COBEpIIACMBIX JCHCTBUH U MBICIUTCIBHBIX IPOIECCOB, WX pPE3yIbTaTOB U
OCHOBAaHHH, TPAHUI] CBOETO 3HAHWS M HE3HAHWs, HOBBIX MO3HABATEIBHBIX 3a/lad U
CPEIICTB VISl X JOCTHIKCHHUS,

— [ENeyCTPEMJICHHOCTh B MOWCKaX WU TPUHATHU  PEHICHUH,
COO0pPa3UTENHHOCTh U UHTYHIUS, PA3BUTOCTh NMPOCTPAHCTBEHHBIX MPEACTABICHUH;
CIIOCOOHOCTH BOCTIPUHUMATH KPAacOTy W TAPMOHHIO MUDA;



npeoOMemHuIX:

— c(opMuUpPOBaHHOCTH MPEACTABICHUH O MaTEMaTHKE KaK YacTH MHUPOBOH
KyJbTYpPhl U MECT€ MATEMATHKH B COBPEMEHHOW IMBUIIM3ALIUU, CIIOCOOAX OMHUCAHMS
SBJICHHH PEATbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

— chOpMHUPOBAHHOCTh TMPEJCTABICHUH O MaTEeMAaTHUYECKUX TMOHATUSAX Kak
BAKHEHUIIMX MAaTEMATHYECKUX MOJENAX, IO3BOJSIOIIMX OIKCHIBaTh W H3y4yaTh
pa3Hbple MPOLECCHl M SBIECHUS; I[OHMMAaHUE BO3MOXXHOCTH aKCHOMAaTHUYECKOTO
MIOCTPOCHUSI MATEMAaTUYECKUX TEOPUH,

— BJIAJICHUE METOJaMHU J0Ka3aTeJIbCTB U AJTOPUTMOB PELIEHUS, YMEHHE HX
pUMe- HSTh, IPOBOJUTH TOKA3aTEJIbHBIE PACCYXKACHUS B XO/I€ PEIICHUS 3a/1a4;

— BJAJACHUE CTAHJAPTHBIMA MpPHUEMAaMU pELICHHUS PalUOHAIbHBIX H
UppalMOHAIbHBIX, MOKA3aTEJbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH U
HEPaBEHCTB, UX CHCTEM;

— HCIOJb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE IS
MOMCKA MYTH PELICHHS U WUIIOCTPAllMU PEUICHNS YPAaBHEHUH U HEPABEHCTB;

— cpOpMHUPOBAHHOCTh  MPEACTABICHUH 00  OCHOBHBIX  TOHSITHSX
MaTEMaTUYECKOr0 aHaJIM3a M UX CBOMCTBAX, BJIAJCHHE YMEHHEM XapaKTEepU30BATh
noBesieHue (QYHKIUH, UCTIOJIb30BaHUE TOTYUEHHBIX 3HAHUH JJI1 ONMCAHMS U aHaJIn3a
peanbHBIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMU MOHATHSIMU O IUIOCKMX M MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, X OCHOBHBIX CBOWCTBAX;

— c(opMUPOBAaHHOCTh YMEHUSI paclo3HaBaTh I'eOMETpUYecKkue (Urypbl Ha
YepTekax, MOJEIAX U B peaIbHOM MHPE;

— TPUMEHEHUE M3YYCHHBIX CBOWCTB r€OMETpUYecKUX puryp u Gopmyin ais
pELICHNS TEOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJICPKAHUEM;

— c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O MpOLEeccax U SIBICHUSX, UMEIOLINX
BEPOSITHOCTHBIM XapaKTEpP, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MHpE,
OCHOBHBIX MOHATHSX JIIEMEHTAPHOH TEOPUU BEPOSITHOCTEH;

— YMEHUH HaXOAWTh U OLICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTYalMsIX U OCHOBHBIE XapaKTEPUCTHUKU CIyYaHHBIX
BEJIUYUH,;

— BJIQJICHUE HaBbIKAMH HCIIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTrpamMm
IIPU pELIEHUU 3a/]a4.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0beM y4yeOHOV JTUCUUIJIMHBI U BUAbI Y4eOHOH padoThI

Bua yueOHoii padboThl

Konuuecmeo uacoe

MakcumajbHas yyeOHas Harpyska (scero) 372
Obsi3aTesibHAs ayJauTopHasi yueOHast 248
Harpyska (Bcero)
B TOM YHCJIE:
3aHATHA JCKIIMOHHOTO THIIA 124
IPAKTUYECKHE 3aHSITHS 124
CamocrosiTejibHAsi paGoTa 00y4alouUIerocs 110
(Bcero)
B TOM YHCIIE:
BueayauropHasi camocTosiTenbHasi paboTa 110
Kouncynpranumn 14

Ilpomesicymounas ammecmayus é oopme:

1 CEMCCTP — OK3aMCH

2 CEMECTp -— IK3aMEH

. Bcero CemecTpsl
Bun yuebHoli paboThl 4ACOR 1 5
YueOHasi HArpy3Ka (Bcero) 372 96 276
AyIuTOpHBIE 3aHATHSA (BCEro) 248 64 184
B Tom uncne:
3aHATHUA JIEK[IUOHHOT'O THUIIA 124 32 92
MIPAKTUYECKUE 3aHIATHUS (TPAKTUKYMBI) 124 32 92
nabopaTopHbIe 3aHATUS -
CamocrosiTesibHasi padoTa (Bcero) 110 24 86
B TOM YHCJIE:
Kypcosas paboma - - -
Pegepam 20 8 12
Camocmosmenvhas 6neayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0aHUL, UHOUBUOYATIbHBIX
. 90 16 74
3a0aHull, CamMOCMOAMENbHO20 NO0O0pa U U3YUeHUs.
OONOIHUMENbHO20 MEeOPEeMULeCKo20 Mamepuaid
KoHcynpranuu 14 8 6
[TpoMexxyTouHas aTTectanus (dK3aMeH/3aueT/aud.3a4eT) DK3aMCH | 9K3aMeH
OO61mas TpyJ10eMKOCTh 372 96 276




2.2 CTpyKTypa TUCUMIJIMHBI:

KoanyecTBO ayIMTOPHBIX YaCOB Camocrost-
TeJbHAasi padoTa
o0yuarouierocst
H Teopertu- )
anuMEHOBaHUE pa3lIesIoB IIpakTuuec (uac.)
Bcero Yyeckoe
KHe 3aHATUA (B T.4.
o0yueHue
KOHCYJIbTAIIUM)
2 3 4 5 6

Brenenue 2 2 - -
AnreGpa 36 14 22 20
VYpaBHEHUs U HEPAaBEHCTBA 40 24 16 10
OCHOBBI TPUTOHOMETPUHU 32 16 16 10
OyHKIIMY, X CBOMCTBA U rpaduKu 18 8 10 10
Hayana marematnueckoro aHanusa 32 16 16 10
Kombunaropuka, cratuctuka u Tteopus | 24 12 12 20
BEPOSITHOCTEN
['eomeTpus 64 32 32 30
Koncynbranuu 14
Bcero no aucuumniauze 248 124 124 124
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2.3. TemaTnuyeckuii JIaH U coJepKaHue YUeOHOMN JUCIHIINHBI

HamMenoBanue payiesion u Tem Coaepsxanue yueOHOro MaTepHuaJia, JadopaTopHble padoThl M MPAKTHYECKHE 3aHATHSA, O0vem | YpoBeHb
CaMOCTOSITeIbHAs pa6oTa 00y4aIOIIUXCS 4acoB | OCBOEHHUS
1 2 3 4
BBenenue Conep:xanue y4eOHOro MaTepuaJia
MaremaTuka B HayKe, TEXHHKE, SJKOHOMUKE, UHPOPMALMOHHBIX TEXHOJOTHUAX U IPAKTHUECKON 2 1
nesitensHOCTH. Llenn u 3amaun n3ydeHns MaTeMaTHKH Ipu ocBoernH mpodeccuit CI10 u
cnenuansHocTeil CI10
Pa3nen 1. Anreopa 56
Tema 1.1. Pa3BuTHe noHATHS O Coaep:xanue y4eOHOro MaTepuaJia 2 1
quciie Ienble u paroHabHbIE yncaa. J[edcTBUTEIbHBIE YUCIIA.
Conep:xanue y4eOHOro MaTepuaJia 5 1
[Tpubnm>KkeHHbIE BHIYNCIICHHS.
[IpakTHyeckue 3aHATHS:
Apudmernyeckue ASHCTBHS HaJl YUCIIAMH, HAXOXICHHE TPUOIIKEHHBIX 3HAUCHUH BETUYUH U 2 2
MOTPeIHOCTeN BRIYUCIEHUH (a0CONMOTHON M OTHOCUTEIHHOMN), CPABHEHHE YHCIOBBIX BBIpAKEHUN
[IpakTHyeckue 3aHATHS:
Apudmernyeckue ASHCTBHS HaJl YUCIIAMH, HAXOXKICHHE TPUOIKEHHBIX 3HAUCHUH BETUYUH U 2 2
MOTPEIIHOCTEN BRIYUCIEHUH (a0CONIOTHON U OTHOCUTEIHHOM), CPAaBHEHHUE YHCIOBBIX BBIPAKEHUN
Copaepxanne yueOHOro MaTepHuajia 5 1
KommuiekcHsie yncna.
Tema 1.2. KopHu, cTenenu u Conep:xanue yueOHOro MaTepuasia
Jorapugmel Kopnu u crenenu. KopHu HaTypalbHON CTENEHU U3 YKCIIa U MX CBOMCTBA. 2 1
IIpakTHYecKue 3aHATHA:
Brluucnenre U CpaBHEHHME KOpHEW. DBrlnonHeHMe pacyeToB C  pajukalaMu. PeuieHue 2 2
HppalMOHAIbHBIX YPAaBHEHUI.
Conep:xanue yueOHOro MaTepuasia
CreneHn ¢ palUOHANBHBIMU IIOKa3aTesIMM, HMX CBoWcTBAa. CTENEeHM C JEHCTBUTEIBHBIMHU 2 1

mokazareirsiMu. CBOMCTBA CTCIICHU C ).'[eﬁCTBHTCJ'H:HbIM IMoKa3aTcjICM
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IIpakTH4Yeckue 3aHATHSA:
CpaBaenue cremneneil. [IpeoOpa3oBanue BRIpaXXKCHHM, COACPKAIIIX CTEIICHN

IIpakTHyeckue 3aHATHUSA:
Pemenre mokazatensHbIX ypaBHeHUN. Pelienue npukiagubIx 3a1a4

Conep:xanue yueOHOro MaTepuaJia

Jlorapudm. Jlorapudgm gucna. OcHOBHOE JOTapuPMUIECKOe TOXKIECTBO. JlecaTHIHbIEe U
HaTypanbHble jorapudm. [IpaBuna aeticteuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBAHHUIO

IIpakTHYecKkue 3aHATHA:
Haxosxnenue 3HadeHnit sorapugma no Npou3BoJILHOMY OCHOBaHUIO. [lepexoa oT 0qHOro OCHOBaHMS

K JPyroMy.

IMpakTHyecKkne 3aHATHS:
Brrurcnenue v cpaBHeHue Jorapudma

IIpakTHyeckue 3aHATHS:
JlorapugmupoBanue 1 MOTEHIIMPOBAHUE BBIPAsKEHHH.
Penrenue norapudMuiecknx ypaBHEHUH

IIpakTHYecKue 3aHATHA:
Pemenue jgorapudMuueckux ypaBHEHUH

Copaepxanne yueOHOro MaTepHuajia

[IpeobpazoBanue anredpamuecknx BeipakeHuid. [IpeobpazoBanme pallnoOHAIBHBIX, HPPAITMOHATHHBIX
CTETICHHBIX, TIOKA3aTeIbHBIX U JIOTAPU(PMUIECKUAX BRIPAKEHUI

IIpakTHyeckue 3aHATHS:
HpI/IGHI/I)KeHHBIe BBIYMCJICHUA U PCHICHUA MPUKIIAIHBIX 3a1a4

KonTtposnHas padora Ne 1: «KopHu, cTeneHu u jorapupmei»

CamocrosiTeqbHast padoTa:

BBITIOJTHEHHE IOMAITHUX 33/IaHHH 110 pazaeny 1

IIpuMepHasi TeMaTHKAa BHEAyAUTOPHOI CAMOCTONATEILHON PadoThI
Hanucanue pedepaTos:

HemnpepeiBHbIE 1poOu

I[IpuMeHeHHeE CI0KHBIX MPOLIEHTOB B pacueTax

20

Paznen 2. YpaBHeHus u
HEPaBEHCTBA

50

Tema 2.1. YpaBHEHHS U CHCTEMBI
ypaBHEHU I

Conep:xanue y4eOHOro MaTepuaJia
YpaBHEHUA U CUCTEMBI YpaBHEHUH. PaliioHalbHbIE, HppaIllMOHAIbHBIE, TOKA3aTEIbHbIE U
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TPUTOHOMETPUYCCKUC YPABHCHUS U CUCTCMBIL.

Coaeprxanue yuedOHOro MaTepuajia
YpaBHEHHS U CUCTEMbI ypaBHEHU. ParimoHanbHbIe, HppalMoHalbHbBIE, TOKA3aTeIbHbIC 1
TPUTOHOMETPUYCCKUE YPABHECHUS U CUCTEMBI.

Copaeprxanue yuedOHOro MaTepuajia
YpaBHEHHS U CUCTEMbI ypaBHEHUH. PalimoHanbHbIe, HppallHOHATLHBIC, TOKA3aTeIbHBIC 1
TPUTOHOMETPUIECKHUE YPABHEHUS U CUCTEMBL.

Conep:xanue y4eOHOro MaTepuaJia
ypaBHeHI/Iﬂ U CUCTEMBbI ypaBHCHHﬁ. PaHI/IOHaJII)HBIe, HUppalMOHAJIBHBIC, ITOKA3aTCIIbHBIC U
TPUTOHOMETPUIECKHUE YPABHEHUS U CUCTEMBL.

Conep:xanue y4eOHOro MaTepuaJia
OcHOBHBIE MMPUCMbI UX PCHICHUA (pa3J]O)KeHI/IC Ha MHOXUTCIIN, BBEACHHUC HOBbIX HCU3BCCTHHIX,
MTOJICTAaHOBKA, TpayMIeCcKUii METO)

Copaepxanne yueOHOro MaTepHuajia
OCHOBHBIE IPUEMBI X pelICHUs (Pa3ioKEHNUE Ha MHOXHUTEIIH, BBEICHUE HOBBIX HEM3BECTHBIX,
MTOJICTAHOBKA, TpaynIeCcKuii METO)

Copaepxanne yueOHOro MaTepHuaJia
OCHOBHBIC IPUEMBI X pelICHUs (Pa3ioKEHUE Ha MHOXHUTEIIH, BBEICHUE HOBBIX HEM3BECTHBIX,
MTOJICTAHOBKA, TpayMIeCcKUii METO)

Conep:xanue y4eOHOro MaTepuasia
PaBHOCHIIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM

IIpakTHYeckue 3aHATHA:
Kopuu ypaBuenmii. PaBHocunbsHOCTh ypaBHeHH. [Ipeobpa3zoBanue ypaBHEeHUI

IIpakTHYecKue 3aHATHA:
OCHOBHbIE IPUEMBI PEIEHUs] YPaBHEHUH

IIpakTHYeckue 3aHATHA:
Pewrenne cucrem ypaBHeHUMH

IIpakTHYecKue 3aHATHA:
Pemenue cuctem ypaBHeHUi

Tema 2.2. HepaBeHcTBa

Conep:xanue y4eOHOro MaTepuaJia
PaI_II/IOHaJIBHLIe, HppalMOHAJIBHEBIC, ITOKAa3aTCJIBHBIC U TPUT'OHOMETPUYCCKUC HEPABCHCTBA.
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OcCHOBHEBIE MMPUCMBI UX PCHICHUA

Coaeprxanue yuedOHOro MaTepuajia

PanmonaneHble, WppalMOHAIbHBIE, IIOKA3aTENbHBIE W  TPUTOHOMETPHUYECKHE HEPABEHCTBA. 2
OCHOBHBIE IPHUEMBI UX PEIICHUS
Copaeprxanue yuedOHOro MaTepuajia
PanmonaneHble, WppalMOHAIbHBIE, IIOKA3aTENbHbIE W TPUTOHOMETPHUYECKHE HEPAaBEHCTBA. 2
OcHOBHEBIE MMPUCMBbI UX PCHICHUA
Conep:xanue y4eOHOro MaTepuaJia
PanyoHnanpHbIe, MppallMOHANbHBIC, IIOKA3aTEIbHbIE U TPUTOHOMETPUYECKHE HEPABEHCTBA. 2
OcCHOBHbI€ NIPUEMBI UX PEIICHUs
IIpakTHyeckue 3aHATHS: 2
Hcnonb3oBanue CBONUCTB U rpad)koB PyHKIMHA AT pelieHNs] YpaBHEHHH U HEPABEHCTB
IIpakTHYecKkue 3aHATHA: 2
Hcnonb3oBanue cBOWCTB U rpadukoB QyHKIMIA 11 pellieHns] YpaBHEHHH U HEPABEHCTB
KonTtposbHas padora Ne 2: «YpaBHEHHs M1 HEPABEHCTBA» 2
CamocrosiTeqbHast padora
BBITIOJIHEHHE JIOMAITHUX 33J[aHuH 10 pa3zaeny 2
IIpumepHasi TeMaTHKa BHEAYAUTOPHON CaMOCTOATEJIbLHONH PadoThI 10
Hanmcanue pedepatos:
HccnenoBanue ypaBHEHNH U HEPABEHCTB C TAPAMETPOM
IIpakTHYecKkue 3aHATHA:
[IpMeHeHne MaTeMaTHYECKUX METOMIOB ISl PELIEHUS COAEepKATEIbHBIX 3a/1a4 U3 Pa3IMYHBIX 2
obnacTeld HAyKu M npakTuky. MHTEpnperanus pe3ynprara, yueT peajbHbIX OrpaHUYeHUN
Paznen 3. OcHOBBI 42
TPUTOHOMETPHH
Tema 3.1. OcHOBHBIE TOHATHS Copaepxanne yueOHOr0 MaTepHuaJia 2
Panuannas Mepa yria. BpamarensHoe nmkenne. CHHYC, KOCHHYC, TAHT€HC M KOTAHI€HC YHucia
IIpakTHYecKue 3aHATHA:
PannanHBII METO U3MEPEHUS YIVIOB BpALlEHUS U CBSI3b C I'PayCHONM Mepon 2
Tema 3.2 OcHOBHBIE Coaepxanue yueOHOT0 MaTepuaJia 2
TPUTOHOMETPHUUYCCKHE TOXKICCTBA (DOpMyHBI TIPUBEICHUS
Conep:xanue y4eOHOro MaTepuaJia 2
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®opmyisl cnoxenus. opmyisl ynsoeHus. PopMysbl OJTOBUHHOTO yIJia

IIpakTH4yeckue 3aHATHUSA:

OCHOBHBIE TPUTOHOMETPHUIECKHE TOXKAECTBA, (OPMYJIBI CIIOKEHUS, yaBoeHus, [I[peoOpasoBanus
CYMMBI TPUTOHOMETPHUYECKUX (DYHKITHI B TPOU3BEICHIE, TPEOOPa30BaHKUE MTPOU3BEICHUS
TPUTOHOMETPUYCCKUX (DYHKIIHIA B CYyMMY

IIpakTHyeckue 3aHATHUSA:

OCHOBHBIE TPUTOHOMETPUUIECKHE TOXKAECTBA, (OPMYJIBI CIIOKEHUs, yaBoeHus, [I[peoOpasoBanus
CYMMBI TPUTOHOMETPUYECKUX (DYHKIIMI B TPOU3BEICHIE, IPEOOPa30BaHKE MTPOU3BEICHISI
TPUTOHOMETPUUIECKUX (QYHKIHA B CyMMY

Tema 3.3 [IpeoOpazoBanus
MPOCTENIINX
TPUTOHOMETPHUYECKHUX BBIPAKEHUMN

Conep:xanue y4eOHOro MaTepuaJia
[IpeoOpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIWH B MPOM3BEIEHIE U POU3BEICHUE B CYMMY

Conep:xanue y4eOHOro MaTepuaJia
BrIpakeHue TPUTOHOMETPHUYESCKUX YHKITHIA Yepe3 TAHreHC MOJOBUHHOTO apryMeHTa

IIpakTHYecKkue 3aHATHA:

OCHOBHBIE TPHTOHOMETPUUECKUE TOKIECTBA, OPMYIIBI CIIOKEHHS, YABOeHHS, [IpeoOpazoBanus
CYMMBI TPUT'OHOMETPHYECKUX (DYHKINH B IPOU3BEACHUE, IPEOOpa30BaHNE IPOU3BEACHUS
TPUTOHOMETPUYECKUX (QYHKLHI B CYMMY

IIpakTHYecKue 3aHATHA:

OCHOBHBIE TPHTOHOMETPUUECKUE TOKIECTBA, POPMYIIBI CIIOKEHHS, YABOeHHS, [IpeoOpazoBanus
CYMMBI TPUT'OHOMETPHYECKUX (DYHKIMH B IPOU3BEACHHUE, IPEe0Opa30BaHNE IPON3BEACHUS
TPUTOHOMETPUYECKUX (QYHKLUI B CYyMMY

Tema 3.4. TpuroHOMETpHUUECKHE
ypaBHEHHMSI © HEPaBEHCTBA

Conep:xanue yueOHOro MaTepuasia
OOpaTHbIe TPUTOHOMETpHUYECKHE PYHKIIMU. APKCHHYC, apKKOCHHYC, apKTaHT'€HC

IIpakTHYecKkue 3aHATHA:
OO6patHble TpUroHOMeTpHUYecKre PYHKIMH: apKCHHYC, ApKKOCHHYC, aPKTaHTE€HC

Conep:xanue yueOHOro MaTepuasia
[Ipocreiimme TpUTOHOMETPUYECKUE YPABHEHUS

Conep:xanue ydeOHOro MaTepuaJia
[Ipocreiiire TPUrOHOMETPUYECKHUE HEPABEHCTBA

IIpakTHYecKkue 3aHATHA:
[Ipocreiimye TPUrOHOMETPUUYECKHE YPABHEHHS U HEPABEHCTBA

Kontpoannasi pa6ora Ne 3. «OCHOBBI TPUTOHOMETPHI»

N

CamocrosiTeibHas padoTa:

10
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BBITIOJIHEHHE TJOMAIIIHUX 3aJaHuil o pazaeny 3

Paznen 4. ®ynkuum, ux

cBOlcTBa M rpaduKu 28
Tema 4.1 Oynkuun. CoiicTBa Copaepxanne yueOHOr0 MaTepHasia
yHkumit. O6paTHbIe GyHKIIH Oynknuu. OO6nacTh omnpeAeieHUs] W MHOXECTBO 3HaueHHWH; rpaduk (QYHKIHH, TOCTPOCHHE 2
rpadukoB (YHKITHHA, 3aJaHHBIX PA3IMIHBIMU CITIOCOOAMH
IIpakTHyeckue 3aHATHS:
[Ipumeps! 3aBUCHMOCTEN MEXTy IEPEMEHHBIMU B peabHBIX MPOLECCAX U3 CMEXHBIX TUCIUIINH. 2
Onpenenenne Gyaknuid. [loctpoerne u urenmne rpadukoB HyHKITHHA
Conep:xanue y4eOHOro MaTepuaJia
CaoiicTBa QyHKIIMH. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTH, OTPAHMUEHHOCTD, IEPUOIUIHOCTS.
[IpomesxyTku Bo3pacTaHusl U yObIBaHMs, HANMOOJIbIIIEE M HAMMEHBIIIEE 3HAYCHHUSI, TOUKH IKCTPEMyMa. 2
I'paduueckast untepnperaryst. Ilpumeps! GyHKIHMOHAIBHBIX 3aBUCMMOCTEN B peaibHBIX IPOLIECCAX
U sBIeHUX. ApudMeTndyeckue onepanyu HaJ QyHKOusMU. CroxkHast QyHKIUS (KOMITO3UIIHSA).
[oHsiTHE 0 HEMPEPHIBHOCTH (PYHKIMH
[IpakTHYeckue 3aHATHS:
UccnenoBanne Qpynknun. CBOHCTBA TMHEHHOM, KBaApaTUYHOM, KyCOUHO-TMHEHHON M IpOOHO-
nuHelHHOH QyHKiuH. HerpepoiBHbIE 1 iepuoanyeckue GpyHkiuu. CBoiicTBa U TpauKe CHHYCA, 2
KOCHHYCa, TAHI'€HCA U KOTaHIeHCa
Conep:xanue yueOHOro MaTepuaJia
O6patnbie ¢ynkiuu. O0nacTe omnpeseneHus W o0NacTh HaueHHH oOpaTHOW (yHkumu. ['padux 2
oOpaTHOH pyHKIMN
IIpakTHYecKue 3aHATHA: 2
O6patnbie pyHKIMH U UX rpaduku. OOpaTHbIE TPUTOHOMETpUYECKHE (PYHKIIUH
Tema 4.2. Crenenusle, Copaepxanne yueOHOr0 MaTepHuasia
[TI0OKa3aTeJIbHBbIC, Omnpenenenue QyHkimid, ux cBoictBa W Tpaduku. [IpeobpazoBanus rpadukos. [lapanenbHblid
JorapupMHUICCKUe 1 [IEPEHOC, CHMMETPHUSl OTHOCUTENBHO OCEM KOOPAMHAT W CHUMMETPUS OTHOCUTEJIBHO Hayajia 2
TPUTOHOMETPHYECKHE (YHKIIHH. KOOpJMHAT, CUMMETPUS OTHOCHUTEIBHO MpPSIMON Y = X, pacTsDKEHHE W C)KaThe BIOIb Ocel
OOpatHbIe TPUTOHOMETPHUYECKHE KOOP/IMHAT
(yHkIMK IIpakTHYeckue 3aHATHS: 2
IIpeoOpaszoBanue rpaduka GyHKINH.
KonTtpoabHas padora Ne 4: « DyHKIIUH, HX CBOKHCTBA U TPauUKN» 2
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CamocTtosiTeqibHast padoTa

BEITIOJTHEHHE JOMAITHUX 33/IaHuUi 10 pasneny 4

IIpumepHasi TeMaTHKAa BHeAYAUTOPHON caMOCTOATEILHOH PadoThI
Hamucanwue pedepatos:

CroxeHue rapMOHUYECKUX KoJieOaHMi

I'padmaeckoe penienne ypaBHeHHH 1 HEPABEHCTB

10

Paszngen 5. Hayaaa
MATEMATHYECKOr0 aHAJIHU3A

42

Tema 5.1. [TociieqoBarenbHOCTH.

Conep:xanue y4eOHOro MaTepuaJia

ITocnenoBarensHocTH. CIOCOOBI 3aaHK M CBOMCTBA YMCJIOBBIX ITOCAEA0BAaTENbLHOCTEN. [lonamue o
npedene  nociedosamenvrHocmu.  Cywecmeoeanue  npeoeia  MOHOMOHHOU — 02PAHUYEHHOU
NnoCc1e008ameIbHOCU

Conep:xanue y4eOHOro MaTepuaJia
CymMupoBaHue 1ocie0BaTenbHOCTeN. beckoHeuHo yObIBarolas reoMeTpruuecKas Iporpeccust U ee
cyMmMma.

[IpakTHYeckue 3aHATHS:
UucnoBast mocieoBaTeNbHOCTbD, CIOCOOBI €€ 3ajaHNs, BEIYUCIIEHHUS YJICHOB MOCIeI0BAaTEIbHOCTH.
IIpenen nocnenoBaTeILHOCTH

[IpakTHyeckue 3aHATHS:
[Ipenen nocnenoBarenbHOCTH. beckoHewHo yObIBaro1ast reoMeTpHyecKas IpOrpeccus

Tema 5.2. [IpousBoHast

Conep:xanue yueOHOro MaTepuasia

[IpousBognas. [lonstne o mpowsBogHON (YHKIMH, €€ TEOMETPUYECKHH W (DU3MYECKUN CMBICI.
VYpaBHeHHe KacaTenbHOW K rpaduky (yHkuuu. [Ipon3BomHBIE CyMMBI, pa3HOCTH, MPOU3BEIEHHS,
yacTHOTO. [IpOn3BOJIHBIE OCHOBHBIX DIIEMEHTAPHBIX (DYHKIIMH

IIpakTHYecKue 3aHATHA:
[IpaBuna u Gpopmynsl nuddepeHIupoBaHms, TA0INIA TPOU3BOJHBIX HIEMEHTapHBIX (DYHKINI

IIpakTHYeckue 3aHATHA:
[IpousBoaHas: MEXaHUYECKUNA U T€OMETPUUECKHUM CMBICI IPOU3BOJIHOM. YpaBHEHUE KacaTEIbHON B

0011IeM BUJIE

Conep:xanue ydeOHOro MaTepuaJia
[IpuMeHeHre epBO MPOU3BOAHOMN K UCCICAOBAHUIO (DYHKIIMH U IIOCTPOCHHIO IPa(HUKOB.

Conep:xanue yueOHOro MaTepuaJia
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[IpousBoanbie 0O6paTHON PYHKIMH U KOMIO3ULIUH (DYHKIUU

IIpakTHyeckue 3aHATHUSA:
HccnenoBanne GyHKINH ¢ TOMOIIBIO MTPOM3BOAHON. Haxoxmenne HanOobIIero, HAMMEHBIIIETO
3HAYCHUSI ¥ DKCTPEMaJIbHBIX 3HAYCHUN (DyHKITHH

Conep:xanue yueOHOro MaTepuaJia

[IpuMeps! UCoNb30BaHUS TPOUZBOIHOM 7151 HAXOXKACHHS HAMITYYLIErO PEIICHUS B IPUKIATHBIX
3ajayax. Bropas mpousBojHas, ee reoMeTprUeCKuil 1 hu3ruecKkuii cMbIci. HaxoxkeHune ckopocTu
JUIs1 TIpoliecca, 3alaHHoT0 (GopMyJIol u rpag KoM

Tema 5.3. IlepooOpazHas u
UHTETPaT

Conep:xanue y4eOHOro MaTepuaJia

IlepBooOpaznas u uHTerpan. [IpuMeHeHue onpeneseHHOTO MHTErpayia Uil HaXOXKICHMS IJIOMIAIN
KpuBOJIMHEIHOH Tpanenmu. Popmyna Herorona—JlelibHua

IIpakTHYecKkue 3aHATHA:
WuTerpan u nepBoobOpasnas. Teopema HeroTona-Jleitoauma. [Ipumenenne nuHTerpaia K

BBIYHCIICHUIO (DU3MUECKUX BEJIMUMH M ILIOIa e

IIpakTHYecKue 3aHATHA:
Wurerpan u nepBooOpasnas. Teopema HeroTona-Jleiitoauma. [Ipumenenne nHTerpaita K

BBIYHCIICHUIO (DU3MUECKUX BEJIMUMH M ILIOIa ek

Conep:xanue yueOHOro MaTepuasia
ITpuMepbl MPUMEHEHUS MHTErpaia B GU3UKE U TEOMETPUU

KOHTpOJILHaH paﬁoTa Ne 5: «kHavyana MaTeMaTHUYECKOT0 AHAJIU32»

CamocTtosiTeqbHast padoTa

BBITOJIHEHHE IOMALITHUX 3aJaHuH 10 pa3zaeny 5

IIpumepHasi TeMaTHKa BHEAYANTOPHON CaMOCTOATEJbHONH PadoThI
Hanucanue pedepara:

[Nousitue auddepeHimana 1 ero NPUIOKEHHUS

10

Pa3nen 6. KomonnaTopuka,
CTATUCTHKA U TeOPHUsl
BEePOATHOCTEN

44

Tema 6.1 DeMeHTEHI
KOMOWHATOPUKHU

Conep:xanue yueOHOro MaTepuasia

OCHOBHBIE TOHATHA KOMOWHATOPHKHU. 3aJlayd Ha IOJICYET 4YHCIa Pa3MEIIECHUH, TNepecTaHOBOK,
coYeTaHUN
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IIpakTH4Yeckue 3aHATHSA:

Hctopus pa3BuTHss KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEH M CTAaTUCTUKU M UX POJIb B PA3IHMYHBIX 2
cepax 4eI0BEUECKON KU3HEAEATENbHOCTH. [IpaBuna KoMOMHATOPHUKI
Conep:xanue yueOHOro MaTepuaJia
Pemenue 3anau Ha nepe®op BapHaHTOB 2
IIpakTHyeckue 3aHATHS: 2
Perrenne koMOMHATOPHBIX 3a1a4. Pa3sMelniensi, coueTaHus ¥ EPECTAHOBKU
Conep:xanue y4eOHOro MaTepuaJia 2
®opmyna 6uHOMa HetoToHa. CBoiicTBa OMHOMUHANBHBIX K03 unmenToB. Tpeyronsauk [lackamns
IIpakTHYecKkue 3aHATHA: 2
bunoma Herorona. TpeyronpHuk [Tackans. [Ipuknagnsie 3a1auu

Tema 6.2. Dr1eMeHTHI TEOPHU Conep:xanue y4eOHOro MaTepuaJia

BEPOATHOCTEH CoObITHE, BEPOSTHOCTH COOBITHSI, CIIOKEHHE M YMHOXEHHE BepoATHOCTeH. [lonamue o 2
He3a8UCUMOCIU cOObIMULL
IIpakTHyeckue 3aHATHS:
Kraccuuaeckoe onpeneneHue BEpOSITHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O CyMME 2
BEPOSTHOCTEN. BbIuKCIIEeHHE BEPOSITHOCTEN
Copaepxanne yueOHOro MaTepHuajia
JuckpeTHas ciydaiiHas BEJIMUYNHA, 3aKOH €€ PACIIPECIICHHUS. 2
UmcnoBble XapaKTEPUCTHKU JIUCKPETHON ciydaiiHol BelMuuHbL. [ToHsTHE 0 3aKOHE OOJIBIITNX YUCEI

Tema 6.3. DiieMeHTHI Conep:xanue y4eOHOro MaTepuaJia

MaTeMaTHYEeCKON CTATHCTHKH [IpencraBnenue qaHHBIX (TaONMIBI, TUArpaMMBbl, TpaUKH ), TeHEpaJIbHAs COBOKYITHOCTE, BEIOOPKA, 2
cpennee apudmernueckoe, Meanana. [ToHsTHE 0 331a4aX MaTeMaTHIECKOW CTaTUCTHKH. Perienue
3aJ1a4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOAOB
IIpakTHYecKkue 3aHATHA: 2
[Ipukmnanusie 3agaun. [lpeacrapnenne YMCIOBBIX JAHHBIX
KonTtpoannas padota Ne 6: «Kom0nHaTOpHKA, CTATHCTHKA M TEOPHUS BEPOATHOCTEI 2
CamocTtosiTeqbHasi paboTa
BBITOJIHEHHE IOMALTHUX 3aJaHui 10 pa3zaeny 6
IIpumepHasi TeMaTHKAa BHEAYAUTOPHON caMOCTOATEJLHONH PadoThI 20

Hanucanwue pedepara:
Cxembl bepHyIIM MOBTOPHBIX MCIIBITAHUN
CpenHuie 3HaUEHHsSI U MX IPUMEHEHHE B CTATHCTHKE
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Paznen 7. l'eomerpus

94

Tema 7.1 KoopauHaTH M BEKTOPHI

Coaeprxanue yuedOHOro MaTepuajia

[IpsamoyronpHas (mekapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. DopMyia pacCTOSHUS MEXIY 2
JBYMSI TOUKaMH. YpaBHEHHs cepbl, INIOCKOCTH U MPSIMOH
IIpakTH4Yeckue 3aHATHSA:
JlexapToBa cucTeMa KOOPAMHAT B IPOCTPAHCTBE. YPaBHEHUE OKPYKHOCTH, c(epbl, MIOCKOCTH. 2
PaccrosiHue Mexny Toukamu
Conep:xanue y4eOHOro MaTepuaJia
Bekropsl. Moayne Bektopa. PaBeHCTBO BeKTOpOB. Cll0)KEHHE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha 2
yrcio. Pa3noskeHue BeKTOpa Mo HallpaBJIEHUSIM. YTOJ MEXAY ABYMsI BEKTOpaMHU
IIpakTHYecKkue 3aHATHA:
Bexkropsl. [elicTBUs ¢ BEKTOpamu. 2
Conep:xanue y4eOHOro MaTepuaJia 5
[Tpoexuus Bektopa Ha ock. Koopaunuartel BekTopa. CkansipHOE MPOU3BEAECHNE BEKTOPOB.
[IpakTHyeckue 3aHATHS:
JlexapToBa cucTeMa KOOpIUHAT B MIPOCTPAHCTBE. 2
JeiicTBuA ¢ BeKTOpamMu, 3aJaHHBIMU KooparHaTaMu. CKaJsipHOE MPOU3BEIEHNE BEKTOPOB
Copaepxanne yueOHOro MaTepHuajia 5
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IPH PEIIEHUU MATEMaTHYECKHUX M TPUKIAAHBIX 33134
IIpakTHYecKue 3aHATHA:
BekTopHoe ypaBHEHHE NMPSIMON U MIIOCKOCTH. Fcnonb30BaHre BEKTOPOB MPHU JOKa3aTEIbCTBE 2
TEOPEM CTEPEOMETPHH

Tema 7.2. IIpsamele u mockoctu B | Conepskanue y4eGHOro MaTepuajia

HIPOCTPAHCTBE B3aumHoe pacniosioxkeHre JBYX NPsIMbIX B IpOcTpaHcTBe. [1apamienbHOCTh MPSIMOM U TJIOCKOCTH. 2
[TapannenpHOCTB INIOCKOCTEN
IIpakTHYecKkue 3aHATHA:
[Ipu3Haky B3aMMHOTO PACIIONIOKEHHUS MPSIMBIX. YTOJ MEXIy NpsAMBIMH. B3aumHOe pacmonoxenne 2
MPSIMBIX U TNIOCKOCTEN
Conep:xanue ydeOHOro MaTepuaJia
IlepneHAUKYISIPHOCTD NPSIMOM U TUIOCKOCTH. lepreHauKyIsp U HaKJIIOHHAs. YTOJI MEXKAY PSIMOM U 5

IJIOCKOCTBIO. JIBYIpaHHBIN Yrodl. YToI MKy IIockocTIMU. [lepneHauKyIsipHOCTh ABYX
MI0CKOCTEN
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IIpakTH4Yeckue 3aHATHSA:
Ilepnenaukynsp ¥ HAKIOHHAsg K IUIOCKOCTH. YTOJ MEXAY HPSIMOA M IUIOCKOCThIO. TeopeMbl O

B3aFIMHOM PAaCIOJIOKEHHUH MPSIMOHN H IMIIOCKOCTH. Teopema o0 Tpex MepreHANKYIsIpax

IIpakTH4Yeckue 3aHATHS:
IIpu3HaKu ¥ CBOMCTBA MapaIEAbHBIX U NEPIEHIUKYISIPHBIX IJIOCKOCTEH

Coaeprxanue yuedOHOro MaTepuasia

I'eomeTpryeckue nMpeoOpa3oBaHus MPOCTPAHCTBA: NTAPAUICIBHBIN IEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO INIOCKOCTH

IIpakTHyeckue 3aHATHS:
Paccrosinue oT TOUKH 10 IIOCKOCTH, OT IPSAMOH 10 TNIOCKOCTH, PACCTOSIHUE MEXKIY TUIOCKOCTSIMH,

MEX]y CKPEIIMBAIOMIUMUCS MPSIMBIMHU, MEXKTy IPOU3BOIBHBIMU (PUTYPaMHU B IPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia
[NapamnensHoe  mpoekTupoBaHue. [liomane  OpTOroHadbHOH — mHpoekiuu.  V3o0paxeHue
MPOCTPAHCTBEHHBIX QUTYD

[IpakTHYeckue 3aHATHS:
[TapamienbHOE IPOEKTHPOBAHUE M €r0 CBOMCTBAa. Teopema O IUIOIMIAAM OPTOTOHAIBHON NMPOEKLIUU

MHOTOYTOJIbHHKA. B3anMHOe pacnonokeHue MpocTpaHCTBEHHBIX (GUryp

Tema 7.3. MHOrOrpaHHUKH

Copaepxanne yueOHOro MaTepHuaJia

Bepmunbl, pebpa, Tpanu MHOrorpaHHMKa. PassepTka. MHororpanHbsle yribl. Beimykible
MHOTOrpaHHuKHU. Teopema Ditnepa

Copaepxanne yueOHOro MaTepHuajia
[Ipu3sma. [Ipsmas u HaknonHas npusma. [paBuisHas npusma. [lapamnenenumnen. Ky6.

Conep:xanue yueOHOro MaTepuasia
IMupamuna. [lpaBunbHas nupamuzna. YcedeHHas nupamuzaa. Terpasap. Cummerpuu B KyOe, B
napaJuleNienuiese, B mpusMe u nupamuze. Cedenns Kyoa, Mpu3Mbl U TUPAMHU/IBI

l'[paRanecm/le 3aHATUA:
Paznuunbie BHUJbI MHOT'OI'DAHHHKOB. Hx I/I306pa)i(eHI/I$I.

IIpakTHYeckue 3aHATHS:
Ceuenust 1 pa3BepTKH MHOTOTPaHHUKOB. Bunbl cumMmeTpuii B mpoctpancTBe. CUMMETpUS Tel
BpalICHUsI U MHOTOTPaHHUKOB

Conep:xanue y4eOHOro MaTepuaJia
[IpencraBieHye 0 MPaBUILHBIX MHOTOTPAaHHHMKAX (TETpasap, Ky0, OKTadap, JOAEKAdAP M UKOCAdIP).
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Conep:xanue yueOHOro MaTepuaJia
HJ’IOH.I&I[I/I IMOBEPXHOCTU MHOTI'OI'PaHHHUKOB

IIpakTHyeckue 3aHATHUSA:
[Tnomaas NOBEpXHOCTH

Tema 7.4. Tena 1 MOBEPXHOCTH
BpAICHUS

Conep:xanue yueOHOro MaTepuaJia

Hunuaap v koHyc. Y cedeHHbI kKoHyc. OCHOBaHUE, BEICOTA, OOKOBAsI IOBEPXHOCTH, 00pa3yroIas,
pazBepTka. OceBble CEUEHUS U CEUSHMS, 1apalIe/IbHbIE OCHOBAHHIO

IIpakTHYecKkue 3aHATHA:
CeueHust ¥ pa3BepPTKU MHOTOTPAHHUKOB.

Conep:xanue yueOHOro MaTepuaJia
Hlap u cdepa, ux ceuenust. KacarenbHas miockocTs K chepe

IIpakTHyeckue 3aHATHS:
CeueHust ¥ pa3BepPTKH MHOTOTPAHHUKOB.

Tema 7.5. 3mepenus B
reOMETPHH

Conep:xanue yueOHOro MaTepuasia

Obvem u ero wusMmepenue. HMuterpanbHas Qopmyna oObema. DopMmynsl obObema Kyoa,
IPSAMOYTOJIFHOTO MapaiieNenumena, Ipu3Msl, Tuianaapa. @opmyssl o0beMa nUpamMuIsl U KOHYCA.
DopMyJIbl IUIOUIAIM IOBEPXHOCTEN LIWJIMHIPA U KOHYyCa

Conep:xanue yueOHOro MaTepuaJia
dopmynel 00beMa Tiapa u miomaau chepbl. [lomobue Ten. OTHOIIEHHS MIONIAJICH MOBEPXHOCTEH U
00BEMOB TMOIOOHBIX TEJT

[IpakTHyeckue 3aHATHS:
Brruncienue momasneii 1 00EMOB

Koutpoannasi pa6ora Ne 7: «I"'eomeTpus»

CamocTtosTeabHasi padoTa

BBITIOJTHEHHE JOMAIIHNX 33/IaHUH 110 paznerny /

IIpumepHasi TeMaTHKa BHEAYAUTOPHON CaMOCTOSITEJILHOH padoThI
Hanucanwue pedepara:

BekropHoe 3aanue npsAMbIX U IIJIOCKOCTEN B IPOCTPAHCTBE
[IpaBunbHBIE M TOTYIPABUIBHBIE MHOTOIPAaHHUKH

Konudeckue ceueHns M MX IPUMEHEHHUE B TEXHUKE

30

Hroro

AyIMTOpPHBIE 3aHATHS

248

Koncyabranumn

14
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CamocrosiTesibHasi padora

110

YueOHas Harpy3Ka

372

,HJ'IS[ XapaKTEPHUCTHUKU YPOBH OCBOCHUA y‘IC6HOFO Marcpuraia UCIIOJIb3YIOTCA CICAYIOUIUEC 0003HAYEHU:

1. — 03HaKOMUTEINBHBIN (y3HABaHUE paHEE U3YUEHHBIX OOBEKTOB, CBOICTB);

2. — penpoAYKTUBHBIN (BBIIIOJIHEHUE IEATEILHOCTHU MO 00pa3ily, HHCTPYKIUU WIH MOJI PYKOBOJICTBOM)
3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIHHOE BBHITIOJTHEHUE ICATEIILHOCTH, PEIICHHE IPOOIEMHBIX 3a/1a4)
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2.4. Conepxxanme pa3aeoB IMCUUILTAHbBI

2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

Ne
pas
zen
a

HaumeHoBaHue
pa3zaena

Copeprxanue pas3ziena

®dopma
TEKYILETO
KOHTPOJIA

1

2

3

4

Bsenenue

MaremaTnka B HayKe, TEXHUKE, SKOHOMHUKE,
MH(POPMALMOHHBIX TEXHOJIOTHUAX U IPAKTUIECKOH
nesTenbHOCTH. Llenu u 3agaun u3ydeHus MaTeMaTUKU TIPU
ocBoernu npodeccur CI10 u cnenmansaocter CIIO.

v

Aunrebpa

Lenble u panoHagbHbIE YKcia. J[eHCTBUTENbHBIE YUCIA.
[Tpubnmxennsle BerurcieHus. KommuiekcHole yncia.
Kopuu u crenenn. Kopau HaTypanbHOW CTETIEHU U3 YUCIIA
U ux cBolcTBa. CTeNneHu ¢ palluOHAIbHBIMU [TOKa3aTesIMH,
ux cBoucTBa. CTEneHu ¢ JeHCTBUTEILHBIMU TTOKA3aTEISIMHU.
CBoricTBa CTETEHHU C ICUCTBUTEIHHBIM MTOKA3aTEIIEM.
Jlorapudwm. Jlorapudm uucna. OcHoBHOE
norapuMuIecKoe TOXKACTBO. [lecaTHIHbIC U
HaTypajibHbIe Jorapudmsl. [IpaBuia 1edcTBUH ¢
norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO.
[IpeoOpazoBanue anreOpanyecKux BoIPAKCHHUH.
[IpeoOpa3zoBaHue pallMOHANBHBIX, HPPAUOHATEHBIX
CTCTICHHBIX, TTOKA3aTeIbHBIX U JOrapu(PMHUSCKUX
BBIPAKECHUH.

YpaBHeHus u
HEpPaBEHCTBA

VYpaBHEHUs U CHCTEMBbl ypaBHEHUH. PaninoHanbHble,
UppalnroHalbHble, T0OKa3aTeIbHbIE U TPUTOHOMETPUYECKHE
YPaBHEHMSI U CHCTEMBbl. PABHOCUIIBHOCTh YpaBHEHUH,
HEpaBeHCTB, ciucTeM. OCHOBHBIE TPHEMBI UX PEIICHHSI
(pa3noxeHue Ha MHOXHTENH, BBEIEHUE HOBBIX
HEU3BECTHBIX, 0ICTAHOBKA, TpaQUUECKUN METON).
HepaBeHncta. PanroHanbsHble, MppalluOHaIbHbIE,
MOKa3aTeIbHBIE U TPUTOHOMETPUYECKHE HEPAaBEHCTBA.
OcHoBHbIE IpUEMBI UX penieHus. Mcrnonb3oBaHue CBONCTB
U rpadukoB (YHKIMH IPU PEIIEHUU YpaBHEHUH U
HepaBeHCTB. Meton unTepBasioB. M3o0pakeHue Ha
KOOPJAMHATHOH MJIOCKOCTH MHOKECTBA PEIIEHUI
YpaBHEHHH U HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU H UX
cucreM. [IpumMeHeHre MaTeMaTHYECKUX METOJIOB JUIs
pelIeHHs coJiepKaTeIbHbIX 33a1a4 U3 Pa3IMUHBIX 00JacTed
HayKU U pakTHKU. HTepnpeTanus pe3ynbraTa, yueT
peaJbHBIX OTPaHUYCHHUH.
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pa3
Jen

HanmenoBanue
pasznena

ConeprxaHue pasfenna

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPUHU

Pannannas mepa yrina. BpamarensHoe nuxenue. CuHyc,
KOCUHYC, TAHT€HC U KOoTaHTreHc unciia. opmyisl
npusegeHusa. Popmyisl cinoxeHus. PopMysbl yABOCHUS
®opmynel moaoBUHHOTO yria. [IpeoOpa3oBanus
IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUH
[IpeoOpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (PYHKIIUH B
IIPOM3BE/ICHUE U IPOU3BEACHMS B cymMMy. BolpakeHue
TPUTOHOMETPHUYECKUX (PYHKIUH Yepe3 TAHTEHC
IIOJIOBUHHOTO apryMeHTa. TpUroHoMeTpuyeckue
ypaBHeHUs 1 HepaBeHcTBa [IpocTeitmme
TPUrOHOMETpUYECKUE ypaBHeHUs. [Ipocrelimue
TPUTOHOMETpHUECKHUe HepaBeHCcTBa. OOpaTHBIE
TpUTrOHOMETpHUYECKHE QYHKIMH. APKCUHYC, apKKOCHHYC,
APKTaHTEHC.

Y.

OyHKINY, UX
CBOWCTBA U
rpaduxu

@Oynkun. O61acTh ONpeieNeHnss 1 MHOKECTBO 3HAUEHUH,
rpaduK GyHKINH, TOCTPOSHHE TPAaPUKOB (PYHKITHH,
3aJJaHHBIX Pa3IUYHBIMU criocoOamu. CBOMCTBA (PyHKIIHH.
MOHOTOHHOCTbB, Y€THOCTh, HEYETHOCTh, OTPAHHYEHHOCTb,
HEepUOIMYHOCTb. [IpoMexyTKH BO3pacTaHus U yObIBaHHUS,
HanOoJIbIIIee M HANMEHBIIEE 3HAYCHHUSI, TOUKH SKCTPEMyMa.
I'paduueckas unrepnperanus. [Ipumepst
(GYHKLIMOHATIBHBIX 3aBUCUMOCTEN B PeabHbIX IpolLeccax U
ABJICHUSAX. AprU(pMETHUYECKHE ONepaluy HaJl PYHKIUAMH.
Cnoxnas ¢pynkuus (komnosunus). [lonarue o
HenpepbIBHOCTH QyHKIMU. OOpaTHblie pyHkunu. O0nacth
ofpeieNieHus: U 00JacTh 3HaUeHUH 0OpaTHON (PYHKITUH.
I'paduk obpatHou GpyHkuuu. Onpeaenenus: GyHKIUN, UX
cBoucTBa U rpaduku. [IpeobpazoBanus rpapuKoB.
[TapannenbHbIH IEpeHOC, CHMMETPHSI OTHOCUTEIBHO OCEH
KOOP/IMHAT U CUMMETpPHUS OTHOCUTEJIHO Havaja
KOOP/IMHAT, CHMMETPHsI OTHOCUTENIBHO MPSIMOH Y = X,
pacTsHKeHHE M CKAaThe BJIOJIb OCEH KOOPIMHAT.
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pa3
Jen

HanmenoBanue
pasznena

ConeprxaHue pasfenna

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

Hauana
MaTEMATHYECKOTO
a”HaJM3a

[TocnenoBarensHoCcTH. CriOCOOBI 3aJaHUS U CBOHCTBA
YHCIIOBBIX TocienoBatenbHocTed. [lonsarue o npexnene
nocienoBarenbHocTd. CyliecTBOBaHNE Tpeaesa
MOHOTOHHOHM OTPaHUYEHHOU MOCIIEA0BATEILHOCTH.
CymmupoBaHue nocienoBatenbHocTel. beckoneuno
yObIBarolasi reoMeTpuyeckasi Iporpeccus U ee CyMMma.
[TpousBoanas. [lonsarue o mpousBogHON (PyHKIIKH, ee
TreOMETPUYECKUH U (PU3MUECKUH CMBICI. Y paBHEHHE
KacaTeIbHOH K rpaduky ¢pyHkuuu. [Ipon3BoaHbIE CYyMMBI,
PasHOCTH, IPOM3BEACHUS, YacTHbIC. [Ipon3BogHbIE
OCHOBHBIX JIEMEHTapHBIX (yHKIMU. [Ipumenenune
MIPOM3BOTHON K UCCIEIOBAHUIO (DYHKIIUH U MIOCTPOCHHUIO
rpa¢ukos. [IpousBoaHbsie 00paTHOW QYHKIIMU U
KoMro3uiu Gynkuuu. [Ipumeps! ncnonb3oBanus
MIPOM3BOTHON JUIS HAXOXKACHUS HAWTYUIlIEero PelieHus B
MPUKIAIHBIX 3a7a4ax. Bropas npousBoaHas, ee
IrCOMETPUUYECKUH B Pu3nUecKur cMbIci. HaxoxneHue
CKOPOCTH Il Ipoliecca, 3aJaHHOro (hOpMyJIOH U
rpadukom. IlepBooOpasnas u unterpai. [Ipumenenue
OTpeIeIEHHOT0 UHTEerpaia sl HAXOXKICHHUS TLIOIIAAN
KpUBOJIMHEHHOU Tpaneuuu. Popmyrna HeroTona—
Jlewionuna. [IpuMepbl npruMeHEHUsT HHTErpajia B (GDU3UKE U
T€OMETPUH.

v

KomoOunatopuxka,
CTaTUCTHKA U
Teopust
BEPOATHOCTEMN

OcHOBHbIE TOHATHUSI KOMOMHATOPUKH. 3a/1a4H Ha MOJICYET
yHclia pa3MeIleHnH, IepecTaHOBOK, coueTaHuu. Pemenue
3ama4 Ha niepedop BapuanTtoB. ®opmyna bmHoma HeroToHa.
CBoricTBa OMHOMUHAIBHBIX KO3 (HULIHEHTOB. TpeyronbHUK
[Tackans. CoObITHE, BEPOATHOCTh COOBITHS, CIOKEHNE U
YMHOXeHHE BeposiTHOCTeH. [IoHATHE O HE3aBUCUMOCTH
coObITUH. JIMCKpeTHas cilydalHas BETUYMHA, 3aKOH €€
pacripeniesnieHus. UuciaoBble XapaKTepUCTUKH JUCKPETHOH
CIIy4yanHOH Beau4uHbL. [IoHsATHE 0 3aKOHE OOJBIITUX YHCe.
[IpencraBienue JaHHBIX (TAOIULBI, JUArpaMMbl, TpapuKH),
reHepajbHas COBOKYIHOCTb, BEIOOpKA, cpe/iHee
apudmernueckoe, meauana. [lonstue o 3agauax
MaTeMaTHUYeCKOH CTaTUCTUKU. Perenre npakTH4eckux
3a]1a4 ¢ IPUMEHEHNEM BEPOSATHOCTHBIX METO/IOB.
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a3 HanmenoBanue Popma
p ConeprxaHue pasfenna TEKYIIEeTo
s pasiena KOHTPOJIS
a

1 2 3 4

7 | T'eomerpus B3anmHoe pacnosioskeHue ABYX MPSIMbIX B TPOCTPAHCTRBE. v

[TapannensHOCTH MPSAMOU U TUIOCKOCTH. [lapaniensHocTb
riockocTer. [lepneHukynsipHOCTb MPSIMOU U TIOCKOCTH.
[lepnenauKkymsip ¥ HaKJIOHHASA. YTOJ MEXAY MPSIMOH U
IJIOCKOCTBIO. J[BYTrpaHHBIA yToNI. YTOI MEXAY
I10CKOCTAMU. [lepneHAuKyISIPHOCTD IBYX IIJIOCKOCTEH.
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA!
NapajuIeJIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIBHO
mockoctu. [TapamnensHoe npoektupoBanue. [Lmomans
OpTOrOHAJILHOK Mpoekiuu. M3o0paxkenue
MIPOCTPAHCTBEHHBIX (uUryp. MHOrOrpaHHUKU BepiinHel,
pebpa, rpanu MHOTOorpanHuka. Pazseprka. MHororpaHusie
yrisl. Beimykiieie MHOrorpanHuku. Teopema Dunepa.
IIpusma. [Ipssmas u HaknoHHas npusMma. llpaBunbHas
npusma. [Tapannenenunesn. Ky6. [Tupamuaa. [1paBubnas
nupamuja. YceueHHas nupamuaa. Terpasap.CuMMerpuu B
KyOe, B mapajuiesienumnese, B npuzme u nupamuae. CeueHus
KyOa, mpu3Mbl 1 nupamusl. [IpencraBienne o npaBUiIbHBIX
MHOTOTpaHHHKaX (TeTpalape, Kyoe, oKTasape, 10AeKadipe
u ukocasape). Tena u noBepxHoctu Bpamenus Hununap u
KOHYC. YceueHHBIH KoHyc. OCHOBaHME, BEICOTA, OOKOBast
MOBEPXHOCTH, 00pa3yromas, pazseprka. OceBble ceYeHUs U
cedeHus, napasuienabHbie ocHoBaHuto. [lap u chepa, nux
ceuenus. KacarenbHas miockocTs K chepe. M3mepenus B
reometrpun O6beM U ero usmepenue. MurerpanbHas
dbopmyna oobeMa. DopMyisl 00beMa KyOa,
IIPSIMOYTOJIBHOTO NIapajuIeenuIe1a, IPU3Mbl, IUIUHAPA.
®opmynsl 00beMa MUpaMubl U KoHyca. DopMyIibl
IUIOLIA/IM TOBEPXHOCTEH IIMIIMHAPA U KOHYca. DOpMyIIbl
obbema mapa u mwiomraau chepsl. [lomodue te.
OTHOMIEHUS TUIONIACH TTOBEPXHOCTEH  00HEMOB
noo0HbIX Tesn. KoopauHatel u BekTopsl [IpsmoyronbHas
(ekapToBa) cUCTEMA KOOPJAMHAT B MPOCTPAHCTBE.
dopmyna pacCTOSHUS MEXAY IBYMsI TOUKAMH. Y PaBHEHHUSI
cdepsl, INIOCKOCTH U psiMOK. BekTopel. Mozynb BekTopa.
PaBeHcTBO BEKTOpOB. Cl10KEHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uyncio. Pa3nokeHne BeKTOpa Mo HaNpaBiICHUSIM.
VYron mexay aAByms BekTopamu. [Ipoekius BeKTopa Ha OCh.
Koopnunats! BekTopa. CkajsipHOE IPOU3BEACHUE
BEKTOPOB. Mcrionp30BaHuE KOOPAUHAT U BEKTOPOB MPU
pelIeHnn MaTeMAaTUYECKUX U MPUKJIAIHBIX 3a1ad.

IIpumeuanue: Y — ycTHbIM onpoc, [l — MaTeMaTUYECKUM AUKTAHT

2.4.2. 3aHATHA CEMUHAPCKOI'0 THIIA

He nmpenycmotpensl
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2.4.3. IlpakTHyecKkune 3aHATHS

Ne

HanmenoBanue
pasnena

HaumeHoBaHue npakTHUECKUX (TaOOPaTOPHBIX) paboOT

dopma
TEKYLIETO
KOHTPOJIS

2

3

4

Beenenue

vy

Aunrebpa

Apudmerndeckue IeHCTBHS HAJI YHCIAMH, HAXOXKICHUE
MPUOIMKEHHBIX 3HAYCHUH BEJTUYHH M ITOTPEITHOCTEH
BBIYMCIICHUH (a0COJIFOTHOW ¥ OTHOCUTEIILHON ), CPABHEHUE
YHCIIOBBIX BBIPOKECHUN. BhIUuciieHNe U CpaBHEHHE KOPHEH.
BrimonHeHue pacueToB ¢ paaukaiamu. Pemenue
UppalMoOHAILHBIX YpaBHeHHH. HaxokaeHne 3HaueHUI
CTETICHEH C pallMOHAIBHBIMU TToKa3aTensiMu. CpaBHEHUE
creneHer. [IpeoOpa3oBanus BIpaKEHUH, COACPIKALIIX
crereHu. Perienne mokazaTenpHbIX ypaBHEHHH. Pernienue
MPUKJIAIHBIX 3a0a9. Haxoxknenue 3HadeHud jJorapudma mo
MIPOU3BOJILHOMY OCHOBaHUI0. [lepexo/ OT 0aHOTO
OCHOBaHUS K Jpyromy. BeraucieHue u cpaBHCHHE
norapudmos. JlorapudmMupoBaHue U NOTSHIIMPOBAHUE
BbIpakeHUH. [IprOIMyKeHHBIC BEIYMCIICHUS M PELICHHUS
MPUKIIAJIHBIX 33/1a4. Perienue norapupMudecknx
ypaBHEHHUU.

V,ITP,KP

YpaBHeHus U
HEPaBEHCTBA

Kopuu ypaBHeHun. PaBHOCHIBHOCTD YpaBHEHUH.
[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIE TIPUEMBI PECIICHHS
ypaBHeHUH. Pemienue cucreM ypaBHeHud. Vcnonbs3oBaHue
CBOJCTB ¥ TpadUKOB PYHKIWH IS pEUICHUS yPaBHEHUH U
HEPaBEHCTB.

V,IIP,KP

OCHOBBI
TPUTOHOMETPHH

PaguanHbBIN MeTOA W3MEPEHHS YTIIIOB BpAILICHHS U CBS3b C
rpaaycHou Mepod. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA,
(OpMYJIBI CITOKEHUS, YBOCHNUS, TPEOOpa30BaHUE CyMMBI
TPUTOHOMETPUYECKUX (PYHKIIUK B IPOHU3BEJICHHE,
npeoOpa3oBaHue MPO- U3BEACHUS TPUTOHOMETPUIECKUX (PYHKIIUI
B cymMmy. [Ipocrerinie TpUroHOMeTpu4ecKie ypaBHEHUS 1
HepaBeHcTBa. OOpaTHBIC TPUTOHOMETPHUYECKHE (DYHKITUH:
apKCHHYC, apKKOCHHYC, apDKTaHTEHC.

Y IIP,KP

DyHKIUHU, UX
CBOIiCTBa U
rpaduxu

ITpumepsl 3aBUCUMOCTEH MEXy IEPEMEHHBIMU B PeaIbHbIX
npoleccax U3 CMEXHBIX Jucuuiuind. Onpeaenenue QyHKINH.
[Moctpoenue u uteHue rpadukoB GpyHkuud. Mccnenopanue
¢ynkiun. CBorcTBa TMHEWHOH, KBaIpaTHYHOH, KYCOYHO-
JTUHEWHOH | JpOoOHO-TMHEWHOU (pyHKIMH. HempepriBHEBIE 1
nepuognueckue pyHkunu. CoricTBa 1 rpadMKy CUHYCa,
KOCHHYca, TaHTeHCca U KoTanreHca. O0paTHbIe (YHKIIUN U UX
rpaduku. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKITHH.
IIpeoOpazoBanus rpaduka ¢pyHkumu. ['apmonnyeckue KoaeOaHus.
[Mpuxnagusie 3a1aun. [lokazarenbHble, JorapupMUIecKue,
TPUTOHOMETPHUYECKHE YPaBHEHHUS H HEPABEHCTBA.

V.ITP,KP

Hauana
MaTEMATUUECKOTO
agajn3a

YucnoBas 1ociae10BaTelIbHOCTh, CIOCOOBI €€ 3a1aHus,
BBIUMCIIEHHS WIECHOB ITOcen0BaTeNnbHOCTU. [Ipenen
MOCIIE0BATENIbHOCTH. beCkoOHeUHO yObIBaroIIas reoMeTpruiecKast
nporpeccus. [Ipon3BogHas: MEXaHHYECKHUI U TEOMETPHICCKUN
CMBICJI IPOU3BOAHON. Y paBHEHHE KacaTeIbHOM B OOIIEM BHE.
[MpaBuna u Gopmynsl nuddepeHIpoBanys, TabIMIa
MIPOM3BOAHBIX AIEMEHTApHBIX QyHKIMH. MccnenoBanune GpyHKIINU
C MOMOMIBI0 pou3BoAHOM. HaxoxaeHne HaubobLIero,

V.ITP,KP
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HAUMCHBIIIETO 3HAYCHUS U SKCTPEMAJIbHBIX 3HAUCHUH (PYHKIINY.
Wuterpan u neproodpasnas. Teopema HeroTona—JlerOnuIa.
[Ipumenenne nHTErpana K BEIYUCICHUIO (PU3NYECKUX BETMYUH H
IUIOIAEH.

KomOunaropuka,
CTaTHCTUKA U
Teopus
BEPOATHOCTEMN

Hctopus pa3BuTis KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH U
CTaTHCTUKH U MX POJIb B PA3IMIHBIX C(hepax deI0BeUeCKON
Ku3HeaesTensHoCcTH. [IpaBria koMOMHATOpHKHY. Pemenme
KOMOWHATOPHBIX 3a7a4. PazMemenus, couetanus u
nepectaHoBku. bunom HeroToHa 1 TpeyronpHuk Ilackans.
ITpuknaansie 3agaun. Kinaccuueckoe omnpesieneHue BEposSTHOCTH,
CBOCTBA BEPOATHOCTEH, TEOPEMA O CYMME BEPOSATHOCTEH.
Brruncnenue BepostHocTel. [IpuknanHele 3aqaun.
[IpencraBnenne YncIOBbIX NaHHBIX. [IpuKTagHbIe 3a0a490.

V. I1P,KP

I'eomerpus

Ipumeuanue: I1P- npaxmuueckasn paboma,, Y — ycmuulil onpoc, KP — koumponvnas paboma

ITpr3Haky B3aMMHOT'O PACHOIOKEHUS MIPSIMBIX. YTOJI MEKIY
NpsIMBIMHU. B3aumMHOe pacnosioeHue MpsiMbIX U TNIOCKOCTEH.
[leprnienuKyIsAp ¥ HAKIOHHAS K INIOCKOCTH. YTOJI MEXAY MPAMONH
U IUIOCKOCTBIO. TeopeMbl O B3aMMHOM PaCIOIOKEHUH MPSIMOH U
mwiockoctu. TeopeMa o Tpex nepneHaukyspax. [IpuzHaku u
CBOICTBA MapaJuIeTIbHBIX U NEPIEHANKYIISIPHBIX TUIOCKOCTEH.
PaccrosiHue OT TOUKH 10 IUNIOCKOCTH, OT MPSIMOU 10 TIIOCKOCTH,
paccTosHue MEXIY INIOCKOCTSAMH, MEXIy CKPELIUBAIOIIMMUCS
NPSIMBIMHU, MEX]Ty IPOU3BOIBHBIMU (PUTYypaMy B MPOCTPAHCTBE.
[TapannensHOE IPOEKTUPOBAHKE U €T0 CBOMCTBA. Teopema o
NA0WAo0U OPMOSOHANLHOU NPOEKYUU MHO20Y20abHUKa. B3anMHoe
pacroioxXeHne NPOCTPaHCTBEHHbBIX GUryp. Pazmnunbie BuabI
MHOTOTpaHHUKOB. X n300paxenus. CedeHusi, pa3BepTKH MHOTO-
rpaHHuKoB. Ilnomane noBepxHocTu. Buasl cummerpud B
npoctpancTBe. CUMMETpHS TeJ BpallleHUs. 1 MHOTOTPAaHHHUKOB.
Brruncnenue miomaneri 1 o00beMoB. Bextopsl. JlercTBus ¢
BEKTOpaMu. JlekapToBa ciucTeMa KOOpIWHAT B MPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, c(hepbl, INIOCKOCTH. PaccTosHIe MExXY
Toukamu. JleHCTBHS C BEKTOpaMH, 3aJaHHBIMH KOOPIUHATAMH.
CkangpHoe pon3BeieHre BeKTOpoB. BekTopHOoe ypaBHEeHHE
NpSAMOH U IJI0CKOCTH. Vcronb30BaHre BEKTOPOB MPH
JIOKa3aTeJIbCTBE TEOPEM CTEPEOMETPHH.

V,ITP,KP

2.4.4, ConepxaHue CaMOCTOATEILHONH PadoThI

CamocrositenbHast pabota cryaeHtoB (CPC) — 910 akTuBHBIE (HOPMBI
WHUBUyaIbHOW M KOJUICKTUBHOM NEATEILHOCTH, HAIIPABJICHHBIC HAa 3aKpEIUICHHE,
pacHIMpeHne W CHCTEMAaTH3allMi0 MPOWIEHHOTO MaTephalia 1Mo TeMaM Y4eOHOM

JUCIUITIIUHBI.

CamocrosiTenbHas paboTa SIBIASETCS OJHMM M3 BUJOB YYEOHBIX 3aHSITHM
CTYZIEHTOB, LIEISIMUA KOTOPOU SIBJIAFOTCSA:
— CHUCTEMATH3allMsl M 3aKpEIUICHHE IIOJYYEHHBIX TEOPETUYECKUX 3HAHUW U
MPAKTUYECKUX YMEHUU CTYAEHTOB;

— yriy0ieHue ¥ pacuiupeHre TEOPeTUUYEeCKUX 3HaHUM;
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— (hopMUpOBaHHE YMEHUH HCIOJIB30BaTh pa3inyHble HHPOPMAIIMOHHBIE UCTOYHUKH
(HOpMAaTHBHYIO, IPAaBOBYIO, CIPAaBOYHYH) JOKYMEHTalUI0 U  CHELUAIbHYIO
JIUTEPATypy);

— pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN M aKTMBHOCTU CTYJIEHTOB, TBOPYECKOU
MHUIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPIraHU30BAHHOCTH;

— (OpPMHUPOBAHNE CAMOCTOSITEIBHOCTH MBIIIJIEHUS, CIIOCOOHOCTEN K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aliii;

— pa3BUTHUE UCCIIENOBATEIBCKUX YMEHUN.

B xauectBe opm u MeromoB koHTpoissi BHeayauTopHoii CPC moryT ObITH
UCIIOJIb30BAaHbl CEMHHAPCKUE 3aHATHSA, 3a4€Thl, TECTUPOBAHUE, KOHTPOJbHBIC
paboThl, MATEMAaTHYECKUE TUKTAHTBI U AP.

Kpurepusimu onieHku pe3ynbTatoB BHeayiutopHoi CPC gBisttoTcs:

— YPOBEHb OCBOECHHSI yU€OHOI0 MaTepHaa;

— YMEHHME HUCIOJIb30BaTh TEOPETUYECKUE 3HAHMSI IPU BBIMOIHEHUU MPAKTUYECKUX
3ajady;

— 000CHOBAaHHOCTb U YETKOCTh U3JI0KEHHS OTBETA;

— oopmileHnEe MaTepuana B COOTBETCTBUHU C TPEOOBAHUSMHU.

KoHntpone pesynpraToB BHeayauTopHo CPC MOXET OCYIIECTBIATHCA B
npenenax BpEMEHH, OTBEACHHOIO Ha oOs3aTenbHble ydyeOHbIE 3aHATHS U
BHeayauTopHyro CPC, MOXET NMpoXoAuTh B NMHUCbMEHHOW, YCTHOM WJIM CMEIIAHHON
dbopme, ¢ IpeICTABICHUEM MPOAYKTA TBOPUECKOH ESITEIILHOCTU CTYICHTA.

Buani CPC:

— T10 OBJIQJICHUIO 3HAHUSIMU: aHAJIN3 TEKCTa Y4eOHUKA, JOTIOJHUTEILHON
JUTEpaTypbl, COCTABIICHUE IIJIAHA;

— TI0 3aKPEIICHUI0 U CUCTEMAaTU3allu1 3HAHUM: paboTa ¢ KOHCIIEKTOM JIEKIIUH,
paboTa ¢ yueOHHUKOM, JIOTIOJTHUTEILHON JTUTEpaTypOM, TOATOTOBKA JTOKIAIOB;

— 110 (POPMUPOBAHUIO YMEHUN U HaBBIKOB: PEIIEHHUE MPOOJIEMHBIX BOIIPOCOB MPHU
MOJTOTOBKE K 9K3aMEHY.

IIpumepHas TemaTuka pedeparos:

HenpepoiBHbIe ApoOH.

[IpuMeHEeHUE CI0KHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
[TapaiiennbHOE TPOEKTUPOBAHHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHHUE B CTAaTUCTHUKE.
BekTopHoe 3ajaHue npsiMbIX U IJIOCKOCTEN B MPOCTPAHCTBE.
CrnoxxeHre rapMOHUYECKHUX KOJICOAHUI.

['padrueckoe perieHrie ypaBHEHU U HEPABEHCTB.
[IpaBwibHBIE ¥ TOJYIPaBUIbHBIE MHOTOTPAHHUKHU.

. Konnueckue ceueHus: 1 UX IPUMEHEHHUE B TEXHUKE.

10 [Tonsitue nuddepeHimana u ero NPUIOKECHHUS.

11.Cxembl HOBTOPHBIX UCTIbITAaHUN bepHyu.
12.VccnenoBanre ypaBHEHUN U HEPABEHCTB C TAPAMETPOM.

CoNOOR~WDE
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2.4.5. [lepeyeHb y4eOHO-METOAMYECKOT0 00eCcIeYeHHUsI 1JIs1 CAMOCTOATEIbHOI PadoThl
00y4JaIMXCcs MO AUCHUIIIHHE

Ha camoctostensayro paboTy oOydaronuxcs orBogutcs 110 wacoB ydeOHOrO

BPEMEHH.

HaunmenoBanue

Ne pasnena, TeMbI, BUIa

CPC

[Tepeuenb y4eOHO-METOIMYECKOTO OOCCIICUEHUsI UCIHILIMHBL T10
BBITIOJTHEHUIO CAMOCTOSITEIIbHOM paboThI

1 2

3

Beenenue.

1. BoromonoB, H. B. Maremaruka : yueOonuk mis CIIO / H. B.
boromoros, I1. . Camoiinenko. — 5-¢ u3m., nepepad. u mon. — M. :
W3parensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum nocryna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. bammakoB, Mapk lBanoBuu. Martemaruka: anreOpa W Hayaia
MaTeMaTHYeCKoro aHaiuza, reomerpus [Tekcr] : y4eOHUK IS
HCII0JIb30BaHUs B Y4eOHOM Ipoliecce 00pa30BaTeIbHbIX YUpPEXKICHUN
CIIO Ha 6a3e OCHOBHOro oOmIeEro OOpa30BaHHS C MMOJTYYCHHEM
cpenHero obmero obpa3zosanus / M. W. bammmakos. - 4-¢ u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe

obpaszoBanue. O0meoOpa3oBarenbHble qucHUIUHHEE). - ISBN 978-5-
44

Auredpa

1. Boromono, H. B. Maremaruka : yueObnmk s CIIO / H. B.
boromomos, I1. . Camoiinenko. — 5-¢ u3zm., nepepad. u mon. — M. :
M3parensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. bammakoB, Mapk lBanoBuu. MaremaTtuka: anrebpa M Hadajia
MaTeMaTHYecKoro aHammza, reomerpus [Tekcr] : yueOHMK ans
HCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKIACHUIN
CIIO na 6a3e OCHOBHOro o0O0mIEro 00pa3oBaHMS C MOJYYEHUEM
cpennero obmero odpazosanus / M. U. bammakos. - 4-e u3sn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe

obpaszoBanue. O0meoOpa3oBarenbHble qUCIUIUHHEE). - ISBN 978-5-
44

YpaBHeHnust
HepaBeHCTBa

U

1. boromonos, H. B. Marematuka : yueObnuk nns CIIO / H. B.
boromornos, I1. Y. Camoiinenko. — 5-e u3., nepepad. u gon. — M. :
M3parensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pesxxum noctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.

2. bammakoB, Mapk VBaHoBuu. MaremaTtuka: anrebpa U Hadajia
MaTeMaTH4ecKoro axanusa, reomerpus [Tekcr] : yueOHuK s
HCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKICHUN
CIIO na 6a3e OCHOBHOTO 0OWIEro 00pa3oBaHMS C MOJYYEHUEM
cpennero obmero oopazosanus / M. U. bammakos. - 4-e usn., crep. -
MockBa : Axagemwus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe

obpaszoBanue. OOmeoOpa3oBarenbHble TUCIUIUHHEE). - ISBN 978-5-
44
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OCHOBBI 1. boromonos, H. B. Maremaruka : yuebnmk nns CIIO / H. B.
TPUTOHOMETPUH Boromonos, I1. Y. Camoitnenko. — 5-e u3., nepepad. u gon. — M. :
M3narensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
[Mpodeccuonansuoe obpazoanue). — ISBN 978-5-534-02325-1. —
Pexxum moctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.
2. bammakoB, Mapk lMBaHoBuu. MatemaTtuka: anreOpa W Hadaia
MaTeMaTHUYeCKOro aHainsa, reomerpust [Tekcr] y4eOHUK /ISt
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKICHUI
CIIO na 6a3e OCHOBHOTO O0OmIEro OOpa3oBaHHs C MOJYYCHHUEM
cpennero obmero oopazosanus / M. . bammakos. - 4-e usn., crep. -
Mocksa : Axagemwus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe
obpazoBanue. O01eoOpa3oBaTenbHbie AUCHUIUIHHBI). - ISBN 978-5-
44
DYyHKIUH, ux|l. boromonos, H. B. Marematuka : yueObnuk mis CIIO / H. B.
cBoiicTBa u|boromornos, I1. . Camoiinenko. — 5-e u3a., nepepad. u mpon. — M. :
rpagpuxku W3narensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
[Mpodeccuonansuoe obpazosanue). — ISBN 978-5-534-02325-1. —
Pexxum moctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.
Hauvagaa 1. boromonos, H. B. Maremaruka : yuebnuxk mis CIIO / H. B.
MaTtemaTtuueckoro |boromosnos, I1. . Camoitnenko. — 5-e uza., nepepad. u gom. — M. :
aHaJm3a W3narensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
[Mpodeccuonansuoe obpazosanue). — ISBN 978-5-534-02325-1. —
Pexxum moctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.
2. bammakoB, Mapk lBaHoBuu. MatemaTtuka: anreOpa W Hadaia
MaTeMaTHYeCcKoro aHaiusa, reomerpust [Tekcrt] y4eOHMK st
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKICHUI
CIIO Ha 6a3e OCHOBHOro oOmiero oOpa3oBaHHS C TMOJIYYEHHEM
cpenHero obmero oopazosanus / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axanmemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe
obpazoBanue. OOieoOpasoBarenbHble qucHUIUMHb). - ISBN 978-5-
44
1. boromonos, H. B. Maremaruka : yue6nux ams CIIO / H. B.
Komounaropuka, |boromonos, I1. . Camoiinenko. — 5-e u3a., nepepad. u gon. — M. :
CTATHUCTUKA u|UznatensctBo  FOpaiit, 2017. — 396 c¢. — (Cepus
Teopus [Mpodeccnonansuoe obpazosanue). — ISBN 978-5-534-02325-1. —
BepOSITHOCTEH Pexxum nocryma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.
1. boromonos, H. B. Maremaruka : yue6nux mus CIIO / H. B.
Bboromoros, I1. . Camoiinenko. — 5-e u3zm., nmepepad. u mon. — M. :
WznarensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
IMpodeccnonansuoe obpazoranue). — ISBN 978-5-534-02325-1. —
Pexxum moctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.
I'eomerpus

2. bammakoB, Mapk lBaHoBuu. Matemaruka: anrebpa W Hayana
MaTeMaTHYecKoro aHaiusa, reomerpust [Tekcr] y4eOHMK st
UCIOJIb30BaHUS B y4eOHOM Mpoliecce 00pa3oBaTeNbHbBIX YUPESKICHUN
CIIO na 06a3ze OCHOBHOTO OOIIEro 0Opa3oBaHUsI C MOJy4YEeHHUEM
cpenHero obmero oopazosanusi / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccrnonanbroe
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obOpazoBanne. O0meooOpa3oBaTenbHbie AUCHUIUIHHBI). - ISBN 978-5-
44
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'THU

Oco0OeHHOCTh (eiepaibHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
oOpa3oBaHUsI — 3TO UX JIEATENBbHOCTHBIM XapakTep, KOTOPbIA CTaBUT TJIAaBHOU
3aJlauell pa3BUTHE JUYHOCTU 00YyYarOIErocs.

[locTaBineHHass 3ajaya TMO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYeHHE,
HaIlpaBJIICHHOE HA HAKOIUICHWE 3HAHWM, YMEHWI, HAaBBIKOB, B IPOLECC PA3BUTHUS
JUYHOCTH CTYJEHTa, a HMMEHHO BHEJPEHHE COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHHA. YXOJ OT TPaJuLMOHHOIO 3aHATHS 4Yepe3 HCIIOIb30BAHHUE B IPOIECCE
O0Oy4YeHHSI HOBBIX TEXHOJIOTHI MO3BOJISICT YCTPAHUTh OAHOOOpa3re 00pa3oBaTeIbHON
Cpellbl ¥ MOHOTOHHOCTh Y4E€0OHOrO IpOoILecca, CO3acT YCIOBHS JJII CMEHBI BHUJIOB
NEeATEIbHOCTH oOy4arommxcs, MTO3BOJIUT peanu3oBaTh MIPUHLIUATIBI
3nopoBbecOepexkeHusi. PexkoMeHayeTcss OCYIIECTBIATh BBIOOP TEXHOJOTHH B
3aBUCUMOCTH  OT  MPEIMETHOTO  COACp)KAHWS, LENed  3aHATHS, YPOBHS
MOJATOTOBJIICHHOCTH  OOYy4YaloIIMXCsA,  BO3MOXHOCTH  YAOBJIETBOPEHUS  UX
o0pa30oBaTeIbHBIX 3aPOCOB M UX BO3PACTHOM KaTEropuHu.

B ycnoBusix peanmuzaruu tpeboBanuit ®I'OC nHaunbonee akTyadbHBIMHU TIPH
U3YYCHUU MAaTEMATUKHU CTAHOBSTCS CIIEAYIOIINE 00pa30BaTeIbHbIE TEXHOJIOTHH:

1) TMYHOCTHO-ZCSITEIbHAS TEXHOJIOTHS;

2) urpoBasi TEXHOJIOTHS;

3) pa3BuBarolias TEXHOJIOTUS,

4) 3mopoBbecOeperaroIas TeXHOJIOT S,

5) nH()OKOMMYHUKAIITMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTe/ibHbIC TEXHOJIOIHMHU IIPH NPOBEICHUM JIEKINH

Ne Tema Bunbl mpuMeHseMbIxX Kon-Bo
00pa30oBaTeNbHBIX TEXHOJIOTUI| Yac

1 2 3
1. BBenenue JIngHOCTHO-IeATENbLHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS] TEXHOJIOTHUS
2. Tema 1.1. Pa3zBuTHE NOHATHS O UHCIIE JIM4YHOCTHO-eATenbHas 6
TEXHOJIOT U,
pa3BUBAIONIAS] TEXHOJIOTHUS
3. Tema 1.2. KopHu, cTenenu u gorapudmbl JInynOCTHO-EATEBHAS 8
TEXHOJIOTHSI,
pa3BUBAOIIAS] TEXHOJIOTHUS
4, Tema 2.1. YpaBHeHUS U CUCTEMBI YPABHEHUI JInynOCTHO-EATENBHAS 16
TEXHOJIOTHSI,
pa3BUBAOIIAS] TEXHOJIOTHUS
5. Tema 2.2. HepaBenctBa JIM9YHOCTHO-eATeNbHAS 8
TEXHOJIOT A,
pa3BUBAIOIIAS] TEXHOJIOTHUS

N
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0. Tema 3.1. OcHOBHEIE TIOHATHSA JInyHOCTHO-IEATENbLHAS 2
TEXHOJIOTHSI;
pa3BHUBarOIIas TEXHOJIOTH
1. Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE JInynoCTHO-EATEIBHAS 4
TOX]IECTBA TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
8. Tewma 3.3 IIpeoOpa3zoBanust MPOCTEHIITNX JInuHOCTHO-EATENIbHAS 4
TPUTOHOMETPUYECKUX BBIPAXKEHUN TEXHOJIOTHS;
pa3BHUBarOIIas TEXHOJIOTHS
9. Tewma 3.4. TpuronoMeTpuyeckue ypaBHEHUS U JIn4yHOCTHO-EATENIbHAS 6
HEPaBEHCTBA TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
10. Tema 4.1 ®ynknuu. CBoCTBa QYyHKIIUM. JInyHOCTHO-IEATENbHA 6
OO0parHbie QyHKIUN TEXHOJIOTHS;
pa3BUBAIOIAsl TEXHOJIOTH
11. Tema 4.2. Ctenennsle, NoKa3aTeJIbHbIE, JImaaoCcTHO- eI TeNbHAS 2
norapuMUUEcKUe U TPUTOHOMETPUUYECKUE TEXHOJIOTHS;
¢dbyakuun. OOpaTHbIE TPUTOHOMETPHUUECKUE pa3BHUBAIOIIAS TEXHOJIOTHUS
byHKIIUN
12. Tema 5.1. IlocnenoBaTeILHOCTH. JInyHOCTHO-IEATENbHAA 4
TEXHOJIOTHSI;
pa3BUBAIOIIAs] TEXHOJIOTH
13. Tema 5.2. IIpousBoHas JInyHOCTHO-IEATENbHAA 8
TEXHOJIOTHSI;
pa3BUBAIOIIAs] TEXHOJIOTH
14. Tewma 5.3. IlepBooOpa3Has 1 UHTErpa JlnyHoCTHO-IEsATEIBHAS 4
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
15. Tema 6.1 DneMeHTH KOMOMHATOPUKHU JIM9YHOCTHO-eATenbHAs 6
TEXHOJIOTHSI;
pa3BUBAIOIIAsl TEXHOJIOTHUS
16. Tema 6.2. DneMeHTHI TEOPUH BEPOSITHOCTEH JlnuHOCTHO-IEsATEIBHAS 4
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
17. Tema 6.3. DneMeHTH MaTeMaTHYECKOMI JIM9YHOCTHO-eATenbHas 2
CTaTUCTUKH TEXHOJIOTHSI;
pa3BUBAIOIIAsl TEXHOJIOTHUS
18. Tema 7.1 KoopinHATHI U BEKTOPBI WNH(poxkoMMyHUKalIMOHHAS 8
TEXHOJIOTHS;
310pOBBheEcOeperaromas
TEXHOJIOTHS
19. |Tema 7.2. IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBE NnpoxoMMyHUKalIMOHHAS 8
TEXHOJIOTHS;
310pOBBeEcOeperaromas
TEXHOJIOTHS
20. Tema 7.3. MHOrOrpaHHUKH HNHpoKOMMYHUKAIIMOHHAS 10
TEXHOJIOTHS;
3I0pOBbecOeperaroIas
TEXHOJIOTHS
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21.

Tema 7.4. Tena u TOBEpXHOCTH BpPAILICHUS

NudpoxomMmyHHUKaAITMOHHAS
TCXHOJIOTUA,
310pOBbecOeperaroas
TEXHOJIOTUA

22,

Tema 7.5. I3mepeHus B reOMETpUM

HNupoxoMMyHUKaIIMOHHAS
TEXHOJIOTHSI;
310poBbecOeperaroas
TEXHOJIOTHS

3.2. O0pa3oBaTe/ibHbIEe TEXHOJOTHH NPH NMPOBeAeHUN NPAKTHYECKUX 3aHATHI

Ne

Tema 3anaTus

Buasl npumeHseMbIx
o0pasoBaTeIbHBIX
TEXHOJIOTUN

Kon.
yac

Bsenenue

JIny"HOCTHO-EeATENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 1.1. Pa3zButre nOHIATHSA O YHCIIE

JINYHOCTHO- eI TenbHAs
TCXHOJIOT'HA,
pa3BUBaromas TCXHOJIOTHUA

Tema 1.2. KopHu, crenenu u jiorapupmsl

JIny"HOCTHO-EeATENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOIIAS TEXHOJIOTHUS

18

Tema 2.1. YpaBHeHUs: U CUCTEMBI YpaBHEHUI

JIN4HOCTHO- eI TeabHAs
TCXHOJIOTHA,
pa3BuBaromiadg TCXHOJIOIUA

Tewma 2.2. HepaBencTBa

JInaaoCTHO- eI TENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 3.1. OcHOBHEBIE ITOHATHUS

JIMYHOCTHO-AEATEIbHAs
TCXHOJIOTHA,
pa3BuBaromiadg TCXHOJIOIUA

Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE
TOKJIECTBA

JInaaoCcTHO- eI TENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 3.3 [IpeoOpa3oBaHus MPOCTEHIIINX
TPUTOHOMETPHYCCKHUX BBIPOKECHUI

JIMYHOCTHO-AeATeIbHAs
TECXHOJIOTHA,
pa3BuBaronias TCXHOJIOTUA

Tewma 3.4. Tpuronomerpruueckre ypaBHEHUS U
HEpaBEHCTBa

JInaaOCTHO- eI TENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIIAS TEXHOJIOTHUSA

10.

Tema 4.1 @ynkiuu. CoiicTBa QYHKITUH.
OO6paTHble QyHKIIUN

JIMYHOCTHO-AeATeIbHAs
TECXHOJIOTHA,
pa3BuBaromias TCXHOJIOTUA
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11. Tema 4.2. CteneHHBIC, TOKa3aTEIbHBIC, JIMYHOCTHO-AeATeIbHAs 4
Jorapu(MUIECKUE U TPUTOHOMETPUUECKHE TEXHOJIOTHSI,
¢byakuu. OOpaTHBIE TPUTOHOMETPUYCCKHE Pa3BUBAIOIIAS] TEXHOJIOTHUS
byHKIAH
12. Tema 5.1. IlocimeqoBaTEeILHOCTH. JImyHOCTHO-AeATeIbHAS 4
TEXHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHUS
13. Tema 5.2. IlpousBoanas JIMYHOCTHO-AeATeIbHAS 6
TCXHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHUS
14. Tema 5.3. IlepBooOpa3Has 1 UHTETpal JIn4yHOCTHO-EATEIbHAS 6
TEXHOJIOTHSI,
Pa3BUBAIOIIAs TEXHOJIOTHUS
15. Tema 6.1 DeMeHTH KOMOMHATOPUKHU JImyHOCTHO-AEATEIbHAS 3]
TEXHOJIOT U,
pa3BUBAIOIIAs] TEXHOJIOTUS
16. Tema 6.2. DneMeHTHI TEOPUHU BEPOSITHOCTEH JlnyHoCTHO-EsATEIbHAS 2
TEXHOJIOTHS,
Pa3BUBAIOIIAs] TEXHOJIOTHUS
17. Tema 6.3. D1eMEHTHI MaTEeMaTHUYECKOM JInyHOCTHO-AEATEIbHAS 4
CTaTUCTHKH TEXHOJIOT U,
pa3BUBAIOIAsl TEXHOJIOTHUS
eMa 7.1 KoopauHaTEl ¥ BEKTOPBI WYHOCTHO-JICITEIbHAS
. T 7.1 K JI 8
TEXHOJIOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
19. Tewma 7.2. IIpsiMble U JIOCKOCTH B TPOCTPAHCTBE JINYHOCTHO- e TenbHAs 10
TEXHOJIOT U,
pa3BUBAIOIAs TEXHOJIOTHUS
20. Tema 7.3. MHOTOTpaHHUKHU JIMYHOCTHO-AeATeIbHAS 6
TEXHOJIOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
21. Tewma 7.4. Tena u nOBEpXHOCTH BpalleHUS JIN4HOCTHO- e TenbHAs 4
TEXHOJIOT U,
pa3BUBAIOIAs TEXHOJIOTHUS
22. Tema 7.5. I3mepeHus B reOMETpUUA JInaaOCTHO- eI TENbHAS 4

TCXHOJIOT'HA,
pasBuBaroniasl TCXHOJIOTUA
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4. YCJIOBUSA PEAJIMBALIUUA ITPOT'PAMMBI ANCHUIIJIMHBI

4.1. MaTepuajbHO-TeXHUYECKAsi 0a3a, HeOOX0AMMAsA VISl OCYLIeCTBJICHMSI
00pa30BaTeILHOIO MpoLecca Mo AUCHUIIMHE

Peanuzanus yueOHON TUCHMIUIMHBI OCYIECTBISIETCA B KAOMHETE MaTeMaTHKHU,

yi. lumutposa, 200, aya. 501.

O6opynoBanue yueOHOro kKabUHeTa:

- CleNMaM3UpOBaHHAs MeOeIb U CUCTEMBI XpaHEHUS (JI0CKa KJIaCCHAsl, CTOJ U
CTYJI YYUTENs, CTOJIbI U CTYJIbS YUCHUUECKHUE, MKaDbI 17151 XpaHSHHS YIECOHBIX
MOCOOMi, CUCTEMBI XpaHEHUS TaOIHI] U TIJIaKaTOB);

- TEXHUYECKHe cpe/cTBa 00yueHus (paboyee MECTO YUUTENs: KOMITbIOTEP
YUUTEIs, BUCOTPOEKTOP, dKpaH, aurieH3nonHoe [10);

- JIEMOHCTPAIIMOHHBIC Y4EOHO-HATJISITHBIE MOCOOUS (KOMIUIEKTHI CTEHIOB,
KOMITJIEKTHI TaOJUII, TOPTPETHI BRIAAIONTUXCS MAaTEMATHKOB, KOMITJIEKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMH JICPKATEISIMH ),

- DJIGKTPOHHBIE Cpe/IcTBA OOYyUYEeHUs (KOMIUIEKT BUICO(PUIHLMOB).

4.2 IlepeyeHb HEOOX0AMMOI0 IPOrPAMMHOI0 00ecIeYeHus!

1.

Omnepanuonnas cucrema Microsoft Windows 10 (mor. Ne73—A2d/223-d3/2018 ot
06.11.2018, cormamenue Microsoft ESS 72569510);

. ITaker mporpamm Microsoft Office Professional Plus (mor. Ne73—-AD®d/223-

®3/2018 ot 06.11.2018, cornamenue Microsoft ESS 72569510);

. 7-zip GNULesser General Public License (cBo0oaHOE mporpaMmMHOe oOecrieueHue,

HE OIpaHUYCHO, O€CCPOUHO);

. Uutepnet Opay3ep Google Chrome (6ecruiatHoe mporpamMmmHoe o0OecrieueHue, He

OTpaHUYCHO, OECCPOUHO);

. K-Lite Codec Pack — yHuBepcaibHblii HabOp KOAECKOB (KOJHWPOBIIMKOB-

JEKOJUPOBILMKOB) M YTUJIUT ISl IPOCMOTpa U 00pabOTKU ayaAro- U BuAeodailioB
(OecrmaTHOE MPOTPaMMHOE OOecIieueHue, He OTPaHYEHO, 0ECCPOUHO);

. WinDjView — mporpamma mis mpocmotpa ¢aitioB B ¢opmare DIV u DjVu

(cBOOOAHOE MTpOrpaMMHOE OOeCrIeYeHNE, HE OrPaHUYEHO, 0ECCPOUHO);

. Foxit Reader — mnpuknagHoe mnporpaMMHOEe oOOecHeueHHe Ui IPOCMOTpa

ANEKTPOHHBIX JOKyMeHTOB B cranHgapre PDF (6ecruiatHoe mnporpamMmHoe
obecricueHue, He OTPaHUYCHO, OECCPOUHO).
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5. MIEPEYEHb OCHOBHOM 1 g[OHOJIHHTEJII:HOFI YUYEBHOW JINTEPATYPHI,
HEOBXOJIUMOMU 1JIsA OCBOEHUA JTUCHUITINHBI

5.1. OcHoBHas TUTEpPaTypAa:

1. boromosnos, H. B. Marematuka : yueonuk s CIIO / H. B. boromoros, II.
N. Camoitnenko. — 5-¢ uzj., nepepad. u gon. — M. : UzparensctBo FOpaiit, 2017.
— 396 c¢. — (Cepus : IlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
02325-1. — Pexum gocrtyma : Www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4

2. bammakoB, Mapk HBanoBudy. Marematuka: anrebpa W Hadana
MaTEeMaTU4YeCKOro aHanm3a, reomeTpusi [TekcT]: ydeOHWK yIsi WUCIOJIL30BAaHUS B
yueOHOM Mportiecce oOpazoBarenbHbIx yupexaeauit CI1O na 6a3e 0CHOBHOTO 00IIEeT0
oOpa3oBaHus ¢ MOTyYECHUEM CpeHero obmero oopa3zoBanus / M. 1. bammakos. - 4-¢
u3a., crep. - MockBa: Axkaaemus, 2017. - 253 c. : un. - (Ilpodeccuonanpuoe
obpazopanue. O01eoopa3zoBarebHble TUCHUILIHHBL). - ISBN 978-5-44

3. bammakoB, Mapk UBanoBuu. MaremaTuka: anrebpa U Hayaia
MaTeMaTUYeCKOro aHaiausa, reomerpusi [TekcT]: 3amaunuk : yuyeOHOe mocoOue st
UCIIOJIb30BaHUsI B Y4eOHOM IMpoiiecce oOpazoBaTeiabHbix yupexaenuit CIIO na 6aze
OCHOBHOT'O 00111eT0 00pa30BaHus C MOJyYeHHUEM cpeaHero obiero oopasoanus / M.
N. bammakoB. - 4-e wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -

(ITpodheccnonansroe obOpazoBanue. OOIIE0Opa3zoBaTeIbHBIC TUCIUTIINHEI). - ISBN
978-5-4468-5127-0 68-5988-7

5.2 lonoJiHUTEJIbHAS JIUTEPATypa

1. baBpun, . . Maremaruka : yuyeOHuk u npaktukym s CIIO / U. W.
baBpun. — 2-e u3n., nepepad. u gon. — M. : U3marensctBo HOpaiit, 2017. — 616 c.
— (Cepus : IlpodeccuonanpHoe oOpazoBanme). — ISBN 978-5-534-04101-9. —
Pexxum  mocryma @ www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-
6997/D8AFADIE.

2. boromornos, H. B. Ilpaktuyeckue 3anstusi mo matematuke B 2 4. Yactp 1 :
yaeonoe nocodue st CITO / H. B. boromosnos. — 11-e uzn., nepepad. u gom. — M.
: UszpmarensctBo HOpaiit, 2017. — 285 c¢. — (Cepust : IIpodeccuonanbuoe
obpaszoBanue). — ISBN 978-5-534-01899-8. — Pexum goctyma : www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABGEBG9ALY.
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5.3. llepuoguyeckne U3TAHUA:

1. XKypnan Maremartuka B IIKOJI€

2.0nekTpoHHas 6ubnoreka "Mznarensckoro qoma "I'pebeHHUKOB"
(www.grebennikon.ru);

3 .base! nanusix koMnaanu «Mcrt Beroy» (http://dlib.eastview.com).

5.4. Ilepeyenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHET», HEOOXOTUMBIX /151 OCBOCHH S N CUMILINHBI

1.

2.
3.

8.

9.

MunuctepcTBO Haykd M Bbicmiero oOpazoBaHus — Poccuiickoii
®deneparum (https://minobrnauki.gov.ru/);

denepanbHbIi moptan "Poccuiickoe odpazoBanue" (http://www.edu.ru/);
Nudopmanmonnas cucrtema "EnuHoe okHO 10CTyna K 00pa3oBaTelbHbIM
pecypcam" (http://window.edu.ru/);

Enunas  xomekiust  1udpoBBIX  00pa3oBaTENbHBIX  PECYpPCOB
(http://school-collection.edu.ru/);

®denepanbHbll  HEHTp HHPOPMAIMOHHO-00PA30BATENBHBIX PECYPCOB
(http://fcior.edu.ru/);

Oo0pa3zoBarenbHbId opTan "Yueoda" (http://www.ucheba.com/);

IIpoextr ['ocymapCTBEHHOrO HMHCTHUTYTa PyccKoro s3pika umeHun A.C.
[Tymkunaa "O6pa3oBanue Ha pycckoMm" (https://pushkininstitute.ru/);
Hayunas snekrponnas oudnuoreka (HOB) (http://www.elibrary.ru);
HarmonansHas anmextponHas oubanoreka (http://u36.pd/);

10.KubepJlenunka (http://cyberleninka.ru/).
11.CnpaBoyHO-UHPOPMAITUOHHBIH nopTa "Pycckuii A3BIK"

(http://gramota.ru/);

12.Cayx0a TeMaTHYECKHX TOJKOBBIX cioBapeit (http://www.glossary.ru/);
13.CnoBapu u sunukinoneauu (http://dic.academic.ru/);
14 Koncynbrant Ilmtoc - cmnpaBoyHasi mpaBoBasi cucTeMa (JOCTYI TIO

JIOKAJIbHOW CETH)

40


http://www.grebennikon.ru/
http://dlib.eastview.com/
http://минобрнауки.рф/
https://minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.ucheba.com/
https://pushkininstitute.ru/
http://www.elibrary.ru/
http://нэб.рф/
http://cyberleninka.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/

6. METOANYECKHUE YKA3AHUA U1 OBYUYAIOIIUXCA TTO
OCBOEHMHIO JUCIIUITJIMHbI

JlucruiuiiHa npeycMaTpyuBaeT JEKIIMOHHBIE U TPAKTUYECKUE 3aHSTHS.

VYcnenrHoe u3yueHue Kypca TpeOyeT MocenieHus JeKIni, akTUBHOU paboThI Ha
MPAKTUYECKUX 3aHATUAX, BBIMOJHEHUE BCEX YYEOHBIX 3a/laHus MpernojiaBaTelid,
O3HAKOMJICHUE C OCHOBHOM U JIOMIOJIHUTENILHOM JIUTEpaTypOH.

Bo Bpewmst JieKIiuM CTyICHT HO0JKEH BECTH KOHCIIEKT.

PabGoTta ¢ KOHCHIEKTOM JIEKIMI MpeanoiaraeT mpocMoTp KOHCIEKTa B TOT K€
JneHb mocie 3aHsaTui. [lpu 3TOM HEOOXOJMMO MOMETHTh MaTepHayibl KOHCIIEKTA,
KOTOpBIC BBI3BIBAIOT 3aTpyAHEHUs sl NoHuMaHus. I[lpu »TomM oOyuaronuiics
JOJDKEH CTapaTbCcsl HAWTHU OTBEThl HA 3aTPyAHUTEIBHBIE BOMPOCHI, MCHOJIb3Ys
PEKOMEHyEMYIO JInTepaTypy. Eciin eMy camoCTOsATENBHO HE YalI0Ch pa3o0paThCs B
MaTtepuaie, Heo0X0IUMO C(HOPMYIMPOBATH BOMPOCHI U OOPATUTHCS 3a MOMOIIBIO K
MIPENo/IaBaTeIt0 Ha KOHCYIbTAIIUU WK ONVbKaIen JeKIUH.

OO6yuaroiieMycsi HEOOXOJIUMO PETYJISIPHO OTBOJUTH BpeMs I MOBTOPECHHUS
MPOMJCHHOTO Marepuala, MpOBEpsisi CBOM 3HAHUSA, YMEHUS U HAaBBIKU IO
KOHTPOJIBHBIM BOIIPOCAM.

IIpakTHyeckne 3aHATHSA COCTABJISIIOT BaXHYIO YacTh MpodeccHOHaNbHON
MOATOTOBKU CTyA€HTOB. OCHOBHasl 1I€JIb MNPOBEACHUS IMPAKTUYECKUX 3aAHITUU —
dbopMupOBaHUE Y CTYACHTOB AHAIUTUYECKOTO, TBOPYECKOIO MBIIIJICHUS ITyTEeM
MPUOOPETEHUS TPAKTUUECKUX HABBIKOB.

Metoauueckue yka3aHus K IPaKTUUECKUM 3aHSATUSIM IO TUCITUIUIMHE HAPSTY C
paboueil nporpamMmoit u rpadukoM y4eOHOTO MpoIlecca OTHOCATCS K METOAUYECKUM
JIOKyMEHTaM, OINpPEAEIISIONIMM YPOBEHb OPraHU3allii U KauecTBa 00pa30BaTEIbHOIO
npoiiecca.

[Ipu moAroToBKe K MPAKTHYECKUM 3aHATUSIM HEOOXOIUMO IMPOCMOTPETH
KOHCHEKTHI JICKIUA U METOJMYECKUE YKa3aHUsl, PEKOMEHIOBAHHYIO JIUTEpaTypy IO
JAHHOW TE€M€; MOJATOTOBUTHCS K OTBETY Ha KOHTPOJIbHBIE BOIIPOCHI.

B xone BbINOIHEHUS HWHAWNBUIYAIBHOTO 3aJaHUS MPAKTHUUYECKOTO 3aHATHS
CTYJIEHT TOTOBUT OTYET O pabore. B oTuer 3aHOCATCS pe3yiabTaThl BBITOJHEHUS
KOKJIOTO MyHKTa 3amanust (rpaduku, TaOIMIBl, pacueThl, OTBETHI HA BOIMPOCHI
MYHKTOB 3aJlaHusl, PEIlIeHne MPUMEPOB U 3a1ay W T..). 3a 10 MUH 10 OKOHYAHUS
3aHSATUS TIPEnojaBaTelb MPOBEPSET OObEM BBHIMIOJIHEHHON Ha 3aHITUU PaOOTHI U
OTMEYaeT pPe3yJibTaT B paboueM KypHale.

OcraBiivecss HEBBINIOJHEHHBIMU ITYHKTBI 3aJlaHUSl MPAKTUYECKOTO 3aHSATHUS
CTYJEHT 00s3aH J0JeNaTh CAMOCTOSTEIBHO.

[Tocne mpoBepku oTYeTa MpenojaBaTelb MOXET MPOBOJIUTH YCTHBIM WU
MHUCHbMEHHBI  OMPOC CTYACHTOB ISl KOHTPOJIE YCBOGHHMS HMMH OCHOBHBIX
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUI 10 TeME 3aHATUS (CTYJCHTHI 10JKHBI 3HATh
CMBICJ TOJYYEHHBIX MU PE3yJbTaTOB W OTBEThl HAa KOHTPOJIbHBIE Bompockl). Ilo
pe3yabpTaraM MPOBEPKH OTYETAa U OMPOCA BBICTABIISIETCS OLIEHKA 33 MPAKTHYECKOE
3aHSITHE.
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CamocrositenpHast pabota crynenToB (CPC) mo muciurimHe UrpaeT BaKHYIO
POJIb B X0JI€ BCEro yueOHOro mpoiecca.
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7. OHUEHOYHBIE CPEJACTBA JJJIA KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT ¢oHIA OLIEHOYHBIX CPEACTB

OleHOYHBIE  CpelCcTBAa  MpEAHA3HAYEHbl IS KOHTPOJSd UM OLEHKH
00pa3oBaTEIbHBIX JIOCTHKEHUM OO0y4YarolIuXcs, OCBOMBIIUX IIporpaMMmy y4deOHOMH
JUCUUIUINHBI.

@OHJI OLEHOYHBIX CPEICTB BKIIOYACT KOHTPOJIBHBIE MaTepuasbl IS
MPOBEJICHNUS  TeKyllero KOHTpoJss B  ¢dopMe MpoBEepodHbIE  pabOTHI,
CaMOCTOSITeJIbHBIE PabOThl W KOHTPOJbHBIE PAOOTBI U NMPOMEKYTOYHOM
arrectauuu B popme 3aueTa u IK3aMeHa.

eau u 3axauu GOHIA0B OLICHOYHBIX CPEACTB

@OoHABl OLEHOYHBIX CPENICTB CO3JAIOTCA IS aTTECTallMd O0y4arouuxcs c
LENbI0 OLEHKM MX MEPCOHAIBHBIX JIOCTM)KEHUH TMO3TalmHbIM TpPEeOOBAHUAM
cootBercTBytomei [ITICC3 u npeacTasisieT co00i COBOKYIMHOCTh KOHTPOJIUPYIOIINX
MaTepUajIoB, MO3BOJSIIOIIMX OLEHUTh YMEHMs, 3HAHUSA, NPAKTUYECKUN OIBIT U
OCBOCHHbBIE KOMITETEHIIUU.

@DOHIIbI OLEHOYHBIX CPEACTB MO3BOJISIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
MOATOTOBKM CTYJ€HTa Ha KaXJO0M OJTarne oOyudeHus TpeOoBaHUAM padboueid
nporpaMmbl  y4eOHON JUCUUIUIMHBI, pabodeil mporpamMmbl MPOPECCUHOHAIBHOIO
MOAYJISl, IpOrpaMMamM MPaKTHK, TPOrpaMMe rOCy1apCTBEHHOM UTOTOBOM aTTECTALIMH.
3amavyaMu (POHJOB OLIEHOYHBIX CPEJICTB SIBISIIOTCA:

—KOHTpPOJIb M  yNpaBiICHHE TPOIECCOM MNPUOOPETEHUS  CTYyAEHTaMU
HEOOXOIUMBIX 3HAaHHUU 17§ YMEHHUH, OIpeIeNIEHHBIX benepanbHbIMU
rocyapcTBeHHbIMU OOpazoBaTenbHbIMU cTaHaapTamu CIIO mo cooTBercTByrOIIEH
CHELUATBHOCTH;

—KOHTpOJIb W yIpaBiieHHe aocTkeHueM ueneit peannzauunu [TIICC3 CIIO,
ONMpEJENCHHBIX B BUAE Habopa o0mMX M TOPO(EecCHOHATBHBIX KOMIETEHIUH
BBITYCKHHUKOB,

—o0ecreyeHne COOTBETCTBUSL pe3yJbTaTOB OOy4YeHHs 3ajadaM Oyayuiei
npo(hecCHOHANLHON e TEIbHOCTH BBIITYCKHUKA.

7.2. Kpurepuun oieHKH 3HAHUI

OuneHka NUCbMEHHBIX KOHTPOJIBHBIX PA00T 00y4YaIOIIUXCS 10 MATEMATHKE:

OTBET OLICHUBACTCS OMMEMKOU «5», €CIIN:

— paboTa BBITOJIHEHA ITOJTHOCTBIO;

— B JIOTMYECKUX PACCYKACHUAX U OOOCHOBAHWM PEIIECHUS HET MPOOEIIOB U
OIIHOO0K;

— B pELICHUM HET MaTEeMaTUYECKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTb,
OMHCKA, KOTOpasi HE SBJISICTCS CJEJACTBUEM HE3HAHUS WM HEMOHUMAaHHS Y4yeOHOTO
Marepuana).

Ommemka «4» CTaBUTCSA B CIEAYIOIINX CIIyYasx:
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— paboTa BBIMOJHEHA TMOJHOCTHIO, HO OOOCHOBaHUS WIAroB pEIICHUs
HEJOCTaTO4YHbl (eciu  yMeHHe OOOCHOBBIBATh PACCyKICHUS HE  SBISJIOCH
CHeUalbHbIM 0OBEKTOM MPOBEPKN);

— JIONYILIEHbl OJHA OIIMOKAa WJIM €CTh JIBa — TPU HENOUYETa B BBIKJIAJKAX,
pUCYHKax, uYepTexax wIn Trpapukax (ecid 53Th BuAbl pabOT HE SBISIIHCH
CHELMATIBHBIM 0OBEKTOM IPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIU:

— JomyileHo OoJiee OJHOM OMMOKM WM 0Oojee JBYX — TPEX HEIO0YETOB B
BBIKJIa/IKaX, YepTexkax WiIM rpadukax, HO oOydaromuiics obnagaeT o0s3aTeIbHbIMU
YMEHHUSIMU 110 TPOBEPSIEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIU:

— JIONYUIEHBbI CYIIECTBEHHBIE OIIMOKH, MOKa3aBIIUE, YTO OOydYaroOUIUHCS HE
o0nasaeT 00s3aTeNbHBIMU YMEHUSIMU IO JAHHOM TeMe B MIOJHOM Mepe.

OueHKa yCTHBIX 0TBETOB 00YYAKOLIUXCS 10 MaTeMaTHKe:

OTBeT OLICHUBAETCA OMMEMKOU «5», €CIIN CTYJEHT:

— TMIOJHO pacKpbUl COJAEpXKaHUE MaTepualia B 00beME, MPEeTyCMOTPEHHOM
IIPOrPaAMMON;

— H3JIOXKWJI ~ MaTepuaJl  rPaMOTHBIM  SI3bIKOM,  TOYHO  HCIOJNb3YS
MaTE€MaTUYECKyl0 TEPMHHOJIOTHUIO M CHUMBOJIMKY, B ONPEICICHHOW JIOTHYECKON
MOCJIEIOBATEIBHOCTH;

— TMPaBWIbHO BBINOJIHWI PHUCYHKH, YEpPTEXKH, TIpaQUKH, COIMYTCTBYIOIIUE
OTBETY;

— TMOKa3aJl yMEHUE WJUTIOCTPUPOBATH TEOPHUIO KOHKPETHBIMU NpPUMEpPaMU,
IPUMEHSATH €€ B HOBOM CUTYalll! TP BBINOJIHEHUU PAKTUYECKOTO 3aJaHUs;

— TMPOJAEMOHCTPUPOBAJl 3HAHHUE TEOPUU DPAHEE H3YUYEHHBIX COMYTCTBYIOLIUX
TeM, c(HOPMHPOBAHHOCTh M YCTOWYMBOCTH HCIOJIB3YEMBIX NpPU OTBETE YMEHHH U
HAaBBIKOB;

— OTBEYaJ CaMOCTOSITENbHO, 0€3 HABOSIIMNX BOIIPOCOB MPENOIaBaTEeNs;

— BO3MOXHBI OJIHA — JIB€ HETOYHOCTU IPU OCBELIEHWH BTOPOCTENEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE YYEHHMK JIETKO HMCHPABHJI IMOCJE 3aMeyaHus
YUHTEJIS.

OTBeT OLICHUBAETCS omMmemKou «4», eciu YIOBJIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5», HO PU ITOM UMEET OANH U3 HEAOCTATKOB:

— B U3JIOKCHUU JIOMYyIICHBI HeOoibliMe NpoOenbl, HE HCKa3UBIIee
MaTEMaTUYECKOe COJIepKaHUE OTBETA;

— JIONYIUEHbI OJUH — JBa HEAOYETA MPHU OCBEUIEHUH OCHOBHOI'O COJIEP KAHUS
OTBETAa, UCTIPABIICHHBIE MOCJIE 3aMEUYaHus MIPENo1aBaTes;

— JIONyIIEeHbl omuOka wuiM ©OoJee [ByX HEJOYETOB MPHU  OCBELICHUU
BTOPOCTEIIEHHBIX BOMNPOCOB WM B BBIKJIAJKaX, JErKO MCIPABJICHHBIE IIOCIE
3aMeyYaHusl MPernoaaBaTes.

Ommemxa «3» CTaBUTCS B CIEAYIOIINX CIydasx:

44



— HEMOJIHO PAaCKpBITO COAEp)KaHWEe MaTepuasia (ColepkKaHHUE H3JI0KEHO
¢parMeHTapHO, HE BCErJa IOCIEAOBATENbHO), HO IIOKa3aHO o0Ilee MOHUMAaHUe
BONpOCa MW  MPOJEMOHCTPUPOBAHBl YMEHHS, JOCTAaTOYHBbIE [UJIsI  yCBOGHUS
nporpaMMHOro Martepuana (ompeneneHsl «TpeOoBaHMSMU K MaTeMaTHYECKOU
MOJITOTOBKE 00YUYaIOIIUXCs» B HACTOAIIECH MporpaMme 1o MaTeMaTuKe);

— UMENUCh 3aTpyJHEHHS WIM JONYUICHbl OHIMOKM B  OIpEIeICHUH
MaTeMaTH4eCKO TEPMHUHOJIOTUH, YepTeXKaX, BBIKIAIKaX, MHCIPABICHHBIE IIOCIE
HECKOJIbKMX HaBOJAIIUX BOIIPOCOB MPEINO/1aBaTes;

— CTYACHT HE CHpPaBUJICS C NMPUMEHEHHWEM TEOPHH B HOBOM CHUTYyalluH MpU
BBIMIOJTHEHUH MPAKTHYECKOTO 3aJaHusi, HO BBIIOIHWI 3aJaHusl 00s3aTEIbHOTO
YPOBHSI CJIOKHOCTH I10 JaHHOH TeMe;

— TpH  JOCTaTOYHOM 3HAHMM TEOPETHUECKOr0 MaTepuayia BbISBJICHA
HeJocTaTOYHas CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOLIUX CIyYasix:

— HE pacKpbITO OCHOBHOE COJIepKaHHe yueOHOTO MaTepuana;

— O0OHapy»X€HO HE3HaHUE YUYEHUKOM OoJibliei i Hanbolsiee BaKHOM 4acTu
y4eOHOT0 MaTepHuaa;

— JIONYIIEHbl OIIMOKM B ONpENEJICHUH NOHATUH, IpPU HCIOJIB30BAHUU
MaTEeMaTUYeCKOH TEpMUHOJIOTUH, B PHUCYHKaX, 4YepTeKax WIM rpadukax, B
BBIKJIQ/IKaX, KOTOpPbIE HE HCIPABJICHBI IOCIE€ HECKOJbKHX HABOJSIIMX BOIPOCOB
IpernoaaBaTels.

Ob6masn kiaaccupukanusa ommoOoK:

[Ipu oneHke 3HAHUN, YMEHUN U HABBIKOB OOYYAlOLIMXCS CIEAYET YUUTHIBATH
BCe OMMOKH (TpyObie U HETPYOBIC) U HEAOUYETHI.

1. 'pyObIMH CUUTAIOTCH OIINOKM:

— HE3HAHWE OINpPEJIETICHUS] OCHOBHBIX MOHSTUM, 3aKOHOB, MPABUJ, OCHOBHBIX
MOJIOKEHUN TEeopuu, He3HaHWe (PopMyll, OOIIECTIPUHSATHIX CHUMBOJIOB 0003HAUYECHUUN
BEJIMYMH, €IMHUI] X U3MEPEHUS,

— HE3HAHWE HAMMEHOBAHUUW €IMHUL] U3MEPEHHUS;

— HEYMEHHE BBIJICTIUTh B OTBETE TJIABHOE;

— HEyMEHHUE NPUMEHSTh 3HAHUS, aJTOPUTMBI JUIsl PEIICHUS 3a/1a4;

— HEyMEHUE JIeJaTh BBIBOJIBI M1 0000IICHUS;

— HEYMEHHUE YUTaTh U CTPOUTH IpaUKH;

— HEyMEHHE MOJIb30BATHCS EPBOMCTOYHUKAMU, y4eOHUKOM u
CIIpaBOYHUKAMU;

— TOTeps KOPHS UM COXPAHEHHE MOCTOPOHHETO KOPHS;

— otOpackiBanue 06€3 00bSICHEHUI OJHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OIITUOKU;

— BBIYUCIIUTENIbHBIC OMUOKH, €CJIU OHU HE SIBIISIOTCS OTMCKOM;

— JIOTUYECKHE OIIUOKH.

2. K HerpyObIiM oIm0OKaM cJjieyeT OTHECTH:
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— HETOYHOCTHb (DOPMYIHMPOBOK, ONMpPEIEICHUN, OHATUN, TEOPH, BbI3BaHHAs
HEIIOJIHOTOM OXBaTa OCHOBHBIX INPU3HAKOB ONPEIEIAEMOTO IMOHATUSA WU 3aMEHOU
OJIHOTO - IBYX U3 3THUX IIPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTH rpaduka;

— HEpalMOHaJIbHbBIN

METOA

peLIeHUs

3aJgaduu

501041

HEJOCTAaTOYHO

IPOAYMaHHBIM IJIaH OTBETA (HapyLIEHHE JIOTUKH, MOJAMEHA OTAEIbHBIX OCHOBHBIX
BOIPOCOB BTOPOCTEIIEHHBIMHU);
— HepalMOHAIbHBIE METOABI pa0OTHI CO CIIPABOYHOM U IPYTON JIUTEPATYPOU;

— HCYMCHHC pCIIATLb 3aad49U, BBIIIOJIHATL 3a/laHU B O6HIGM BHUIC.

3. Hegoueramu ABJIAIOTCA:
— HepaloHaJIbHbIC MPUEMbI BEIYUCICHUN U TPeoOpa3oBaHuUi;

— HeOpexHOe BHIMIOJIHEHHE 3aliCel, YepTeke, cxeM, rpaduKoB.

7.3. OnleHOYHBIE CpeICTBA JIsl MPOBeIeHUs TeKYIlell aTTecTalNu

Texkymuii KOHTPOIb MOKET MIPOBOUTHCA B (popme:

— (poHTaIBHBIN OMpoC
— HWHIWBUIYAIBHBIA YCTHBIA OMIPOC

— TMHUCHMEHHBIN KOHTPOJIb
— TECTHPOBAHHUE MO0 TEOPETHUCCKOMY MaTEepHAITY
— TmpakThueckas (JlaboparopHas) paboTta

— 3amura pedepara

— 3alyTa BBIIIOJIHCHHOT'O 3aJaHUA,

— pa3paboTka mpoOemMbl Kypca (JI0KIam).

OueHuBaHue NPU TEKYIIECH aTTeCTaIUU

®opma Brazeus JInunsle [Ipumepsr
arTecTaly | 3HAHUS YMmenus (HaBbIKH) KayecTBa OLICHOYHBIX
" CTyJEHTa CPEICTB
YcrHbII KonTpons Onenka Onenka Onenka Bomnpocsl
ONpOC [0 | 3HaHUH MO YMEHHUSI HaBBIKOB CTIIOCOOHOCTH IPHIIAraloTCs
TEMaM OIPECIICHHBIM | pa3Inyarhb paboTshI ¢ OIIEpaTUBHO U
npobiieMaM KOHKpETHbIE JUTEpaTypHbl | KAYECTBEHHO
HOHATHUS MU OTBEYaTh Ha
MCTOYHUKAMHU | TIOCTaBJIEHHbIE
BOIPOCHI
Pedepar KonTpons Ouenka Ouenka Ouenka Tembl
(toxuta) 3HaHUM 110 YMEHMUS HaBBIKOB CIOCOOHOCTH K pedepaToB
OTIPENICTICHHBIM | pa3uvaTh paboTHI C CaMOCTOSTENIbHO | (JTOKJIa/10B)
npobiaemam KOHKPETHbIE JUTEpaTypHBl | i paboTte u TPHIIATal0TCSA
TIOHSATHUS MU aHaJINU3y
UCTOYHUKAMHU | JIUTEPATYypPHBIX
HMCTOYHUKOB
KonTpons Ornenka Onenka Onenka KoHnTpoasn
KouTtponb | 3HaHud YMEHHUSI HaBbIKOB CIIOCOOHOCTH ble paboThI
IIpUJIararTcs
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Has pabdoTa | TEOPETHYECKUX | paboTaTh C paboTHI C OTICPATUBHO U
OCHOB MaTEeMaTHYECK | MATEMaTUYECK | KAueCTBEHHO
MaTeMaTHKH. UM aIllapaToM | UM aIlapaTtoM | pemaTh

IS MIOCTaBJICHHBIC

obecrieueHus Ha MMPaKTHYECKUX

pereHus paboTax 3amauun

PaKTUICCKUX u

3ajay. apryMEeHTHPOBAT
b Pe3YJIbTaThI

I[IpumepHbIe TeCTOBBIE 3aJaHUSA: HE IPEAYCMOTPEHBI.

IIpuMepHBIE BONIPOCHI AJIs1 YCTHOI'O ONpoca:

1./laiiTe onpeaeneHne KOMIUIEKCHOTO YHCIA.

2.JlaliTe onpeieiecHUE MHUMOMW €TMHUIIBI

3.Ha3oBute HaTypaJbHbIC YUCTIA.

4.Ha3oBuTe paumoHaIbHbIE YUCIIA

5.HazoBute crerieHn MHUMOMN € TMHUIIBI

6.Kakne KOMIUIEKCHBIE YK Clia Ha3bIBAKOTCS PAaBHBIMU

7.Kakne KOMIUIEKCHBIE YK CIIa Ha3bIBAKOTCS COMPSIKECHHBIMU.

8.Kakne KOMIUIEKCHBIC YHCIIa HA3BIBAOTCS MPOTUBOIOJI0KHBIMU

9.Kak n300paxaroTcsi KOMIUJIEKCHBIE YHCIIa TEOMETPUUECKU

10.JailiTe onpeaeneHrue MOAYJIsl KOMIUIEKCHOTO YHCIIA.

11.Kak HailTH apryMeHTbl KOMIUIEKCHOTO YK CIIa

12.Ilepeuncnure HOpMbI 3aMUCH KOMIUIEKCHBIX YHCET

13Kak BBIMOJIHATH ACHUCTBUS HaJl KOMITJIEKCHBIMHU YHCJIAMHU B aJreOpandecKoin
dbopme.

14.Haz0oBuTE YUCIIO COMPSHKEHHOE KOMIUIEKCHOMY Yuciy Z = 2 - 31 ¥ IEPEeMHOKUB
UX JAWUTE OTBET

15.Yemy paBHBI KOPHHM KBaJAPATHOTO YPABHEHUS C OTPULATEIBHBIM
JTMUCKPUMHUHAHTOM.

16./1aiiTe onpeaeneHue KOMILUIEKCHOTO YUCIa.

17.3anucarh CBOKMCTBA CTENIEHU C MPOU3BOJIBHBIM MMOKA3aTEIEM.

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

20.IToctpouTs rpaduk mokazaTeabHON (YHKIIMHA ¢ OCHOBaHHEM OoJibiie 1.
21.Yro HazpiBaeTcs gorapudMupoBaHueM?

22.Yt0 Ha3bIBAIOT HATYPAIBHBIM JOraprupmMom?

23.3anmcaTh GhopMyIly mepexojia OT OAHOTO OCHOBAHUS K IPyromy?

24 Hazosute ¢popmynnsl Kpamepa.

25.Ilepeuricire METOABI PELIEHUS] CUCTEM JIMHEWHBIX YPABHEHUH C IBYMSI
HEU3BECTHBIMHU.

26.1lepeuncnure METOIbI PEIICHUSI CUCTEM JIMHEHMHBIX YPAaBHEHHU C TpeMs
HEU3BECTHBIMHU.

2’7.Ha3zoBHTE CBOMCTBA ONPENECITUTENS.

28.Ecnu onpeaenuTenb paBeH HYIIO, TO CKOJIBKO PEIIEHUA UMEET CUCTEMa
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29.Yto HazbiBaeTcs pyHKIUEH?

30.Yto Takoe 00aacTh onpeAcieHus: U 00J1acTh 3HaYCHUN QyHKIIMH?

31.Yto Ha3biBaeTcs GpyHKIMEH 0OpaTHON JaHHOMN ?

32.Jlath omnpesiesieHre CI0KHON QyHKIIUU.

33.IlpuBectu mpuMepbl OOPaTUMBIX (QYHKIIHMA.

34.IlepeuncnuTh criocoObl 3aAaHus GYHKIUNA, UX JIOCTOMHCTBA U HEJIOCTATKHU.
35.Yto Ha3weiBaetrcs rpadukoM QyHKIAnu?

36.KakoBbI 0ocoO0eHHOCTH TpadUKOB MPSIMON U 0OpaTHOM PyHKIHH?

37.0T1 yero 3aBUCUT 00IACTh OMPECIICHUS CIOKHON QYHKITUU?

38.Kak no rpadguky GyHKIIUNA ONPENCTUTh, SIBISCTCS U (PYHKITUSA YETHON, HEYETHOM.
39.YT0 Ha3bIBaETCS MPOU3BOAHON QYHKITUH?

40.Yto moka3pIBaeT MpOU3BOAHAS (PYHKIIHS B TOUKE?

41.KaKoB reOMETPUYECKNN CMBICIT ITIPOU3BOTHOM ?

42.KakoB (hpu3udecKkuil CMbICI MPOU3BOIHOM?

43.Kakue cBOWCTBa MIPOU3BOIHOM BbI 3HAETE?

44 Tlo xakuM (opMyJiaM BBIYUCISIOTCS IPOU3BOIHBIE TPUTOHOMETPUYECKUX
byHKIUH?

45.I1o xakuM (opMyJiaM BBIYHUCIISIOTCS IPOU3BOJHBIE CTEIEHHON (QYHKIMH?
46.I1o xakuM (opMyJiaM BBIYUCISIOTCS IPOU3BOIHBIE TTOKA3aTEIbHON (PYHKITUH?
47.Ilo xakuM (opMyJiaM BBIYUCIISIOTCS IPOU3BOHBIE JorapupmMuyeckoit pyHkunn?
48.Kak BBIYMCIISIFOTCS. TPOU3BOJAHBIE CIOXKHON (PyHKIUU?

49.Yto Ha3biBaeTcs nuddepeHnranom GyHKIuuu?

50.Y1o HEOOX0AMMO C/IeNIaTh, YTOOBI BBIYUCIUTH AU PepeHran GyHKIIU?
51.Kakoii Bua UMeeT ypaBHEHHE KacaTellbHOU K Tpaduky GyHKImu Y= y(X)?
52.KakoB reomerpuueckuit cMbica auddepenimana?

53.Kakas ¢yHKIMS Ha3bIBA€TCI MOHOTOHHO BO3pacTarolen?

54 Kakast (yHKIIMSI HA3bIBAETCS MOHOTOHHO YOBIBAIOIIEH?

55.Kak uccrnenoBath (yHKIIMIO HA MOHOTOHHOCTb?

56.Kakue TOUKM Ha3bIBAKOTCS KPUTUUECKUMU?

57.Yt1o Takoe 3KCTpeMyM (DyHKITIU?

58.Kak uccienoBarb (yHKIIHIO HA IKCTPEMYM I10 TIEPBOMY MTpaBUITY?

59.Kak uccrnenoBatb QyHKIIHIO, 9TOOBI TOCTPOUTH €€ Tpaduk?

60.Kak BbruMcnuTh HauOoJIblIIEe U HAUMEHbIIIEE 3HaYeHUE (PYHKIIUU Ha
MIPOMEXKYTKE?

61.Yto siBnsieTCs OCHOBHOM 3a/1aueil MHTErpajabHOrO UCUUCIECHUS?

62. Kakas ¢pyHKIMA Ha3bIBaeTCs NEPBOOOPA3ZHON JIJIs 3aJaHHON PyHKIIUN?

63. Ecmu F(X) — mepBooOpa3nast mis f(X), TO KakuM paBEeHCTBOM CBSI3aHBI OHH MEXKTY
co0oit?

64. ChopmynupyiiTe TeOpeMy O CyIIECTBOBAaHUU MTEPBOOOPa3HON (DYHKITUH.
65. IlepBooOpa3Has onpenenseTcss HeoJHO3HauHO. Kak 9T0 Hy)KHO MOHUMATH?
66. Ilouemy npu MHTETrpUPOBAHUN (DYHKIIHI MOSBIISICTCS TIPOU3BOJIbHAS
MOCTOSTHHAS?

67. Ilouemy oHa (GYHKIIHS KMEET MEITYI0 COBOKYITHOCTH MIEPBOOOPA3HBIX ?

68. Kak 3amucaTh BCIO COBOKYITHOCThH IEPBOOOPA3HBIX (DYHKITHIA?
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69. Uro Ha3bIBaeTCA HEONMPEACIEHHBIM HHTETPATIOM?

70. Yewm oTinuaercs HeONpeAeIeHHbI HHTETpal OT NepBooOpa3zHoi PyHKIIUNU?
71. TloueMy UHTETpas Ha3bIBAETCS HEOMPEICICHHBIM?
72.YT0 Ha3bIBa€TCSI BEKTOPOM B IPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74.YUemy paBeH yroia MEXIy BEKTOpaMU?

75.Yemy paBHa JjIMHA BEKTOpaA?

76.YUemy paBHO CKaJIIpHOE MTPOU3BEICHUE BEKTOPOB?
77.Yemy paBHO BEKTOPHOE MTPOU3BEACHUE BEKTOPOB?

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

80.CneacTBus U3 aKCHOM.

81.B3anMHOE pacnonoKeHue AByX NPSMBIX B IPOCTPAHCTBE.
82.B3auMHO€E pacIoyoKEHUE IPSIMON U IIIIOCKOCTH.
83.1Ipu3Hak napamieabHOCTH NPSIMON U IUIOCKOCTH.
84.IIpu3Hak napaaieabHOCTH ABYX IUIOCKOCTEM.
85.TeopeMsbl 0 napaJIENbHBIX IVIOCKOCTSX.

86.1Ipu3Hak NEepIEeHIUKYIIPHOCTH NIPSMOM U TUIOCKOCTH.
87.YpaBHEHUS TIIOCKOCTH (00111e€).

88.1Ipu3Hak NeprneHINKyIIPHOCTH JBYX INIOCKOCTEM.
89.YcnoBue nmapasiebHOCTH ABYX INIOCKOCTEM.

90.Y cnoBre NepneHANKYISIPHOCTH IBYX INIOCKOCTEH.
91.Yron Mexay IByMs INIOCKOCTSMM.

92 ITapameTpuuecKkoe ypaBHEHHUE MIPSMON B IPOCTPAHCTBE.
93.Kanonnueckoe ypaBHEHHUE NIPSIMOM B IPOCTPAHCTBE.
94.Yto Ha3bIBAETCSI MHOTOTPAHHUKOM?

95 IlpuBeaute npuMepPbl MHOTOIPAHHUKOB?

96.UT10 Ha3bIBACTCS TEJIOM BpaIeHUs?

97 IlpuBeaute npuUMeEpPHI TEJ BPALLICHUS.

IIpumepHbIe KOHTPOJIbHBIE PA0OTHI
KounrpouabHas padora Nel no reme «KopHu, crenesu, Jorapupmsi»
BapuanTt Ne 1

1. Beruucaure:
2 1
a) 5—(27)3:(8)3;
6) 2° 9-3° 24;

5) 2033
3375’

r) 2-logs 10 — logs 4;
I[) 3210g3 5;
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1 1
2 logzg—logzg
log, 256
2. YOpocTUTE BBIpAKCHHE:

3 z 6 722
8k~-k2 a

a)——  0) T

k 2
3. BeimostHUTE NENCTBUS:

10g0,1 0,005 - logo'l 0,05.

Bapuant Ne 2

1. Beruucaure:
2
27 3.
a) ? ,

6)4-° 25-2-° 40;

B) ° 36 - 24 - 54;
r) 2-log; 6 —log; 4;
)1) 4_310g43.

e) 1110g2 4+logq4 2.

2. YrpocTurte BbIpakeHHE:
2

a) 32x71° 75 6) °32a7-° 3.

3. BeImosIHUTE NENCTBUS:
1
logg 45

log,s 5 +

IIpumepHbIe NPpaKTHYECKHUE 3aTaAHMS:
3aganme 1:

BapuanTt Ne 1

1. Bemuucnure:
3

a) 2+ 0,3% z;
6)°18-° —12;

B) > 1232 36;

r) 4-log,2-log, 4 + 2,
n) logs 200 — logs 8;
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e) 104—3 logqo 5 )

2. YTOpoCTHUTE BBIPaKEHUE:
2 3
a)
a3

3a 3)“-a2 —Y
# 6) * 2n13 - * 8n3.
3. BeImosiHUTE IENCTBUA:

17
logy317 — logy3 Teo

Bapuant Ne 2

1. Beruucaure:
2 1
a) 3-8 — 82 3:

6)05- " —
B) " 16-° 4 —2°27;
r)logys 6 —logg s 12;
)log_38 _
logs 2
e) (logs 6 —logs 12 + logs 24) - log,, 25.

2. YTIpoCTHUTE BBIpaKEHUE:
7 —_— —

— — 17 34
a)ys-ys; 6)  x25:7 x1,

3. BeImosiHuTe IEUCTBUA:

17
logy317 —log,3— 5

3ananmue 2:
Bapuant Ne 1
BorauciauTh npenenst:

2 _ 2 3
1 lim 3x°=17x+10 2 1im 5-X . 3 im \/1+z2 1. 4. lim 2X +x+1.
x95 3X _16x+5 x5 3 _ 2% —1 7—>+/3 3z xaw3x +X +1
—5x-3

5. Boeraucnuts npenen pyHkiumu lim

———  JIPUX, =3 U X, =00.
X=X 3x —4x-15 P 0

Bapuant Ne 2
Boluncnuth npeaensl:
2 2 4 3
1 im P =3 ) i T e kS N L
x—1 3)( —-2x-1 x—0 /3+X _ /S—X x—0 X xoo X5 _8x° 11
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. Ax* -Tx-2
5. Beraucnuts npeaen GyHkiuu lim———

npux, =0 U X, =o0.
x>% 2X% —X—6 PHX, 0

IIpumepHbIe caMOCTOATEIbHbIE PA0OTHI

Paoora 1:
Bapuant Ne 1
1. Beruucnure:

T T T
2tg(—)-[tg — + cos—
2 9(4)[93+ 6];

. 3T
0037r—23|n7

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

0)

: 3 7 3 3
B) sm(a—ﬂ),emucow=g,cos,b’=—£, 7”<a<27r " z<,8<7”;

3 T
r) COSZO{,eCJzuCOSOCZE u 0<a<5.

tg150° sin200°

2. OmpenenuTte 3HAK BBIPAKECHUS:

c0s320°ctg140°
3. BberumciuTe 3HaueHHWE OCTAIBHBIX TPUTOHOMETPUYECKUX (YHKIMN yria o,
3r
eciIn ctgoz:E UrT<o<—,
3 2
. 5,37
2

=1.

4. JlokakxuTe TOXIECTBO:
Ctgz(Q—Zﬂ') Ctgz(a—s—ﬁ)
2

5. Ympocrure: Sin(a —2r)- cos(%ﬁ —a)+tg(r - ) -tg(%ﬂ +a) +c08° (% —-a).
Bapuant Ne 2

1. Beruucaure:
sin® x —3cos’® X
a) y=
31

=— —, ecim tgx =3;
2sin° X+ c0s” X
., 137 ,177r 227
sin(———) +cos +t —ctg(—):
0) (6) \3)9(3) 9(4),

B) tg(a + B),eciu ctgazg, 0<a<%;

a 3 3
r) COS—,ecmCOSa=— u —<a<2r.
2 5 2
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sin145° ctg250°
c0s315°tg200°

3. Beruucnaure 3HaYEHHE OCTAIBHBIX TPUTOHOMETPUYECKHX (PYHKIIUH yriia o,

2. OmnpenenuTte 3HAK BbIPAXKECHUS:

€ClIu COSoz——ﬂ u z<a<7r
52 '
4. JlokaxuTe TOXIecTBO: tga -tgf + (9o +1tgp) - ctg(a + B) =1.

Vi N N .
: - cos(>)-cos(=) —sin(%) -sin(%) .
5. Ynpocrure (4) (6) (4) (6)

Pabora 2:
1°.  ¢'= 8°. (tgx)' =
2. (x7) = 0. (ctgy) =
B uacTHOCTH, X'= 10°.  (arcsinx)’=
(x?) = 11°.  (arccosx) =
() = 12, (arcigy’ =
(X)) = 13°.  (arcctgx)’ =
1 ' I[TPABUJIA JUODPEPEHIIMMPOBAHMA
— = 0 r_
( . j 14°.  (U+v) =
3. (kx+h)' = 15°.  (u-v)' =
4. (@)= 16" () =
B uactHOCTH, (") = 17°. (cu)' =
5°. (log, X)' = 18°. 0y
B gacTHOCTH, (Inx)" = (Vj -
(lgx)’ = ( 1 j )
B gacTHOCTH, v .
6°. (sinx)’ = ITPOU3BOJHAS CJIIOXKHOU ®YHKIINN
7. (cosx) = 19 f(p() =
Pabora 3:
3anucarh TaOJUYHBIC HHTETPAJIBL:
1°, Ide =
r o
2°. X dx= B yactHOCTH, jdx =
R
: o
rX X
4°, a dx= B wacTtHOCTH, je dx=
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5°, _[cos xdx =
6°. Isin xdx =
v J‘cods)z( X
8" J‘si(rjmz(x -
9°. j% _
10°. jﬁ -

7.4.01eHOYHBIE CPeACTBA ISl IPOBEICHHUS POMEKYTOYHOM aTTeCTALNH

[TpoMexxyTouHast arTecTanus

B ywactHOCTH,

J' dx _
Ji-x?

dx
B yacrtHoCTH, _[ > =
1+x

N JInunble ITpumepsr
dopma [IpakTrueckui
ATTeCTALHH 3HaHusg YMmenus ONbIT (BIAZETD) KadecTBa OIICHOYHBIX
CTYJEHTa CPEICTB
Huddepen | Korrpoin Onenka Onenka Onenka KonTponsHas
LIUPOBAHHBI | 3HAHUS YMEHHUsI peliaTh | HAaBBIKOB crocobHocTu | paboTa
i1 3ader (B | OCHOBHBIX THUTIOBBIC JIOTHYECKOTO IPaMOTHO U | NIpHJIaracTcs
BUJIE onpejieNeHul, | 3amadu B | MBIIUJICHUS TPHU | YETKO
KOHTPOJBH | TEOpeM, obacTu peleHnn  3aj1a4 | u3jarathb
oii paboTsl) | hopmy, npodeccuoHaNb | B obyacTu | marepuaa B
MpaBWI W TIp. | HOM po(eCcCUOHANb | MICBMEHHOM
B MaTeMaTHKe | JACSITENbHOCTH. | HOM BUJIE
Orenka NEeATEILHOCTH
YMEHHUS
MTOHNMATH u
YMETb
MPUMEHITh Ha
MIPaKTUKE
TEOPETUUECKU I
MaTtepuan
DK3aMeH KonTposs I'pamoTHO Orenka Bonpocet  u
3HAHUS u3nararthb CIIOCOOHOCTH | OHMIIETHI
OCHOBHBIX TEOPETUICCKHIA IPaMOTHO W | NIPHJIATAOTCS
ompejeNeHul, | MaTepuanl u YEeTKO
TeopeM, YMEJIo u3JaraTh Xo.
dbopmy, MPUMEHSITh €T0 pelieHus
MpaBWI W Tp. | IPH  PEHICHUH 3a/aq B
B MaTEeMaTHKE | MPAKTHYECKHUX obmactu
3a1a4 npodeccuona
JIbHOU
JESATEITLHOCT
u
apryMEeHTHPO
BaTh
pe3yIbTATHI
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7.4.1 llpumepHBbIe BONPOCHI I MPOBEAEeHHUS POMEKYTOYHOM aTTeCTAlMu:

1. Llensie u panuoHasibHble 4yMcia. JleicTBUTENbHBIE yucia. AOCONIOTHAs U
OTHOCHUTEJbHAS MMOTPEIIHOCTH.

2. KopHu u crenenu, ux cBoMCTBA.

3. Jlorapudwm: onpenenenue u cBoictBa. Bunbl norapudmos. [IpaBuna nericTBuii
C JorapuQmamu.

4, Jlorapupmuyeckue ypaBHeHUs U HepaBeHCTBA. CITOCOOBI peieHusI.

S. [loka3zaTenbHble ypaBHEHHS U HEpaBeHCTBA. CIIOCOOBI pelieHusl.

6. Pannannas mepa yriia. COOTHOLIEHUS MEXAY TPadyCHOM U paJliaHHOW MEpaMH

yria. CuHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC YHCia. TpuroHomerpuueckue GyHKIUN
YHICJIOBOTO apryMEHTA, 3HAKU X 3HAUYCHUH.

7. OcHOBHbIE TPUTOHOMETpUYECKUE TOXKAecTBA. PopMyiibl mpuBeAeHus. CUHYC U
KOCHHYC JIBOMHOTO yTJa.

8. [Ipocrenmue TPUTOHOMETPUYECKUE YpaBHEHUS. Pemenne
TPUTOHOMETPUUYECKUX YPABHEHHIMA

Q. Oynkiuu. Crnocobbl 3amanus QyHkiuu. CpoiictBa ¢QyHkumid. CroxHas
byHKITHUS.

10. Crenennas ¢pyHKIIUA: ONpenesieHne, CBOMCTBA U TpaduKu
11. Tloka3atenbHast GyHKIUA: ONpeIeNieHUuE, CBOMCTBA U TpadUuKu
12.  Jlorapudmudeckast QyHKIHS: ONpeeIeHNEe, CBOWCTBA U TPadUKH.
13. Cunyc, KOCHHYC, X CBOMCTBA U TPa(UKH.
14. TaHreHc, KOTAHI€HC, UX CBOWCTBA U rpauKH.
15. IIpeoOpazoBanusi  rpaduxoB. [lapamiensHblii  MEepeHOC,  CUMMETPHS
OTHOCHUTEJILHO OCEH KOOpAMHAT U Hayasla KOOPAUHAT, PaCTSKEHHUE U CXKaTHE.
16. IIpousBoaHas: omnpeaeieHne, FeOMETPUUECKUN U PU3NUECKUN CMBICI.
17. TlpaBuna u popmyinsl auddepeHupoBanus GyHKIIUAN.
18. HeobOxoaumMble W MOCTATOYHBIE YCIOBHS BO3pacTaHus W YObIBaHWS (YHKIIUH,
CYIIIECTBOBAHHSI SKCTPEMYMaA.
19. Heob0xoanmble W MOCTaTOYHBIE YCIOBHS BBIMYKIOCTH M BOTHYTOCTH Tpaduka
¢bynkuuu. OnpeaeneHne TOUKy neperuoa.
20. Hawubonpiiee u HanMeHbIIIEE 3HAYCHUS (PYHKITUU HA TIPOMEKYTKE.
21. OOmas cxema mocTpoeHus rpaduKoB PYHKITUNA C TOMOIIBIO POU3BOTHOM.
22. IlepBooOpasnas: ompeneneHue. HeompeaeneHHpld UHTETpall: ONpeneieHue u
CBOWCTBA.
23. ®opmynsl uHTerpupoBaHusa. CrnocoObl BBIYUCIEHHUS  HEOIMPENEIEHHOTO
WHTETpasa.
24.  OmnpeneneHHBIN UHTETPA: ONpeIeJICHIE, TEOMETPUUECKUN CMBICT M CBOWCTBA.
25. KpuBonuHeiiHas Tpaneuus: TIOHSATUE, CHOCOObI BBIUMCICHMS IUIOIIATU C
MOMOMUIBIO ONPEAEICHHOTO HHTETpaIa.
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26. OcHOBHbIE MOHATUS KOMOMHATOPUKH.

27. CoObrtusi. Knaccuyeckoe ompeseneHre BEpOITHOCTU. TeopeMbl CIOXKEHUS U
YMHOXEHHUS BEPOSITHOCTEM.

28. Bekrop: ompeneneHue u JeWcTBUsS Haja HuMH. CBOWMCTBa JACHCTBHM Haa
BEKTOPaMHU.

29. llonsTue mpsSAMOYTOJbHOM AEKAPTOBOM CUCTEMBbl KOOPJIMHAT Ha IJIOCKOCTU U B
npocTtpancTie. [IpaBuita nelcTBUI HaJl BEKTOPAMHU, 3aJaHHBIMA KOOPANHATAMM.

30. OcHOBHbBIE TIOHATHUS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUHU U CIICACTBUS U3
HUX.

31. B3aumHOe pacnosoKeHue MPSIMBIX, MPSIMON U MJIOCKOCTH, ABYX IUIOCKOCTEH B
npocTpancTBe. OCHOBHBIE TEOPEMBI O MAPAILIETBHOCTHU MPSMOU U ITIOCKOCTH.

32. llomatme yrma MeXAy  CKpEUIMBAIOMIMMHCS  OpsMbIMH.  [Ipu3Hak
MApAJIIETBHOCTH JBYX IJIOCKOCTEMN, CBOMCTBA MapasUIEIbHbBIX IIJIOCKOCTEN.

33. IleprneHOUKyIIpHOCTh TPSIMOM M  IUIOCKOCTH. 3aBUCHUMOCTh  MEXKIY
NapaJyiIeIbHOCTBIO U MEPIIEHIUKYIISPHOCTHIO IPSIMBIX U TUIOCKOCTEH.

34. llepnengukynsap U HakjaoHHas. OCHOBHBIE TEOPEMBI O MEPHEHAUKYJSpPE U
HaKJIOHHOM.

35.  VYrom Mexay npsaMoi U MI0CKoCThI0. Teopema 0 Tpéx nepneHauKyIspax.

36. IloHsTHs NBYrpaHHOTO YIJa, JHHEMHOTO yria, Yrila MEXAY IJIOCKOCTSIMHU.
OCHOBHBIE TEOPEMBI.

37.  TlepneHANKYISPHOCTH ABYX ITIOCKOCTEH.

38. Mmnororpannuk. [ToBepxHOCTH MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHUKH.
39. [Ilpusma: onpenenenuie u Buabl. CeueHue B mpu3Max.

40. IMTapamnenenunen. Ceuenue B napayenenunene. OCHOBHBIE TEOPEMBI.

41. Tlupamwuna: onpenenenue. [IpaBuibHas nupamuia.

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

43. Iap u chepa: onpeneseHne U CBOICTBA.

44, OOBeM reoMeTPUUYECKOTo TeJa: MOHATHE U OCHOBHBIE (DOPMYIIBL.

7.4.2. IlpumepHbIe 321a4M Il IPOBeIeHUsI IPOMEKYTOYHON aTTecTAlUH

Bapuant Ne 1
1.  Pemmre ypaBHenue: (x — 3)% + (x —4)? — (x — 5)% — x = 24.
6x +2 > 3x—4,
2x+1>4x—7.
3. Pemmure cucreMy ypaBHEHUMH C [OMOLIBIO OIPEACIUTENECH CUCTEMBI:
S5x + 3y + 3z =48,
2x + 6y — 3z =18,
8x — 3y + 2z = 21.

2. Pemunre cucteMy HEpaBeHCTB:
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4.  Pemmre ypaBHenus: a) logs x = 2logs 3 + %logs 49 — %logs 27,
0) 9* —2-3* = 63.

sin? % +tg3 g -2 cos%
5. Brruucnure: = —.
cos? = +ctg3 = —-2sin—
4 4
6.  BolumciauTe 3HAYEHUE OCTAJbHBIX TPUTOHOMETPUYECKHX (YHKIMHA yriia a,
: 3
ecmsina = —-u-<a<T.
4 2
Z1+Z
7.  Jlud 3alQHHBIXZ,, Z5, Z3, Z4 BHIYUCIMTH BEIPAKEHUE ———, €CIIH
Z3=Zy

Z1 = 3 + i,ZZ = -2 +3i,Z3 = 4_2i,Z4 = 41,

Bapuant Ne 2
1.  Pemure ypaBuenue: 5x +4 5x—4 —10(x —2) =4.
3x —8<2x—10,

2. Pemnre cucteMy HEpaBeHCTB: 2 —5x>6— 6.
3.  Pemmre cucremMy ypaBHEHHMM C TOMOILBIO OIpPENEIUTENEH CUCTEMBI:
5x —3y+4z =6,
2x—y—2z=0,
x—2y+z=0.
4, Pemure ypaBHeHUs: a) logi x +logix = 6;

2 2
6) 5%t1 —3.5%¥"2 = 122,

3ctg%+tg§- tg§+sing .

5. Brrauciure: —
2—COSTT—2 SlTlE

6. Brruucnure 3HaueHUE OCTaJIbHBIX TPUTOHOMETPHUUECKUX (YHKIUMH yria o,

3 3m
eCJ'II/ICOS(X=7I/I7<C(<2T[.

Z1—Zy

1. J{nst 3a0@HHBIXZ,, Z5, Z3, Z4 BBIYMCIUTD BBIPAKEHUE , CCIIU

23_24
Z1 = _3_i,22 = Z_Zi,Z3 =3 +2i,Z4 = 5.

7.4.3 TllpumepHble 3aJaHNUs AJs1 OATOTOBKH K IK3aMeHYy

[octpouts rpaduk GyHKImMu y=3" -2
[Toctpouts rpaduk pynkuuu y = 3 + sin 2x.

Haiigure obnacts onpenenenus pynkuun y = log,(8 —x), y= x+ 1.
Uccnenyiite QyHKIUIO HA 9ETHOCTh Y = X2 COSX.

5
Haiitu f°(1),ecimu f(X) = . +4e"

o bR

2 X
6. Haiitu npousBoanyto @yukiuu f(x) = X2 Finx+ &
X
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x® x? 1

1. Haiigure Makcumym QyHKIIUH Y = 3 + el 2x -2 3
. 2X
8. Haiiti Touku neperuba GyHKIUU Y = 12
. y -2 X
9.  HaiiTu HeonpeIeNEeHHbII UHTErpa: cos x A 3 dx

2X
3

o 2
11. BbIUHCIHTH ONPEACICHHBINA HHTETPAIT: _[(3X + X)dx
2

12.  BplYucauTh mwiomab GUrypbl, OrpaHMuE€HHOMN JIMHUSMU Y = X°,y = 2— X

13. B mkone 1254 ygamuxcs. U3 aux 1200 ¢ xopomreili ycrneBaemocThio. Haiitu
BEPOSTHOCTh TOT'O, YTO HAyTaJl BRIOPAHHBIN YUCHUK OyAEeT HEYCIIEBAIOIIUH.

14. CkonbkuMu crnoco0amMu U3 25 YYEHUKOB Kjlacca MOXHO BbIOpath 4 st
y4acTHsl B IPa3THAYHOM KOHIIEpTE?

10.  Haiitu HeonpeaeneHHBIA UHTETPAL: j ( X +1de

7.4.4 IllpumepHbIe OUIETHI /51 MPOBEIEHUS IK3aMeHAa
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1920

MMHUCTEPCTBO HAYKU U BEICHIEI'O OBPA30BAHU S POCCUMCKON
OEJIEPALINN DenepanbHOE TOCyIapCTBEHHOE OFOKETHOE 00pa30BaTelIbHOE YUPESKICHHE
BbICILIEr0 00pa3oBaHUs
«Ky0anckuii rocyiapcTBeHHbI YHUBEPCUTET»

(®I'bOY BO Ky6I'Y)

HHcTuTyT cpeaHero npodeccuoHaIbLHOT0 00pa3oBaHus

BWIET Ne 1
1. Lenblie u panroHanbHble Yucia. [lelicTBUTeNbHBIC Ynciaa. AOCONIOTHAS U
OTHOCHUTEJIbHASI TIOTPEITHOCTH.
2. [IpsimoyronpHas (IekapToBa) cucTeMa KOOpJAUWHAT B MpocTpaHcTBe. Dopmyra

paccTOsSHUA MEXAY JBYMSI TOUKaMU. Y paBHEHHUE CeEpBI.
3. Ha »kx3amene 60 OuneroB, Auapeii He BeIyumi 3 u3 HuX. Haliiute BeposTHOCTH TOTO,

YTO €My MONAJAEeTCs BBIyYEHHbIN OUIIET.

[Ipeacenarens npeaMeTHON (IIUKJIOBOW) KOMUCCHH H.I'. Tutos

1920

MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHUS POCCUNICKON ®EJIEPAITN
denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEeXKICHUE
BbICIIET0 00pa30BaHUs
«Ky0aHckuil rocy1apcTBeHHbIN YHUBEPCHTET»
(®I'bOY BO KyoI'Y)
HucTuTyT cpeaHero npogeccioHaJIbLHOI0 00pa3oBaHus

BUJIET Ne 2
1. Crenenu ¢ pallMOHAJIIBHBIMUA TTOKA3aTEISIMU: OIIPEACIICHUE U CBOMCTBA.
2. BekTopsl B IpOCTpaHCTBE: ONPEACIICHUE U NEUCTBUSA HAJl HUMH.
3. CKOJTBKUMH CITIOCOOAMU MOXKHO U3TOTOBUTDH TPEXLBETHBIN (iar ¢ rOpU30HTAIbHBIMU

M0JIOCAMM, €CIIM UMEETCSI MaTepual 7 pa3InuHbIX [[BETOB?

[Ipeacenarens npeaMeTHON (IIUKJIOBOW) KOMUCCHH H.I'. TutoB
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8.OBYYEHMUE CTYJAEHTOB-UHBAJINJIOB 1 CTYAEHTOB C OI'PAHUYEHHBIMHA
BO3MOXHOCTAMM 3 10POBbS

[Topsimox 0OyueHMs] MHBAJIMJIOB M CTYJIEHTOB C OTPAaHUYEHHBIMH BO3MOXHOCTSIMM OIpEeIICH
«[lomoxxennem KyOI'Y 00 oOyueHMH CTyJEHTOB-MHBAJIHIOB M CTYACHTOB C OTPAaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBbSI».

Jlnist U1 ¢ OrpaHUYEeHHBIMU BO3MOXKHOCTSIMH 3/10POBBS IIPEIYCMOTPEHBI 00pa3oBaTeIbHbIE
TEXHOJIOTUH, YUYUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 310POBbS TAKUX JIUII.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI

He npenycmotpeno
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Penensus
Ha paboyyro [IPOTPaMMy y4eOHOM JUCITUIIIIMHE
IT1.01 Maremartuka
AL cnenyansaoctH 21.02.05 3eMeBHO-UMYIIECTREHHEIE OTHOIICHUS
Pabowas mporpamma YIeOHOH  MUCIUILTHHED [TA.01 Marematuka paspaborana s crymeHTOB
CHELHATLHOCTH CpemHero podecCHOHATEHOrO obpazoBanus (mamee CIIO) 21.02.05
3eMeNbHO- MY IIECTBEHHBIE OTHOIIEHS Ha OCHOBE TNPUMEPHOM IPOrpamMMe! obmmeobpazosaTersHOM
Y4eOHOH mucHumMEbL  «MaTemaTrkay AL TPO(ECCHOHANBHBIX  06Pa30BATE/IBHEX OpraHu3alyi,
PCKOMEHIOBaHHOY ~ DefepanbHbM TOCYNIAPCTBEHHBIM  aBTOHOMHBIM ~ YUpEIKICHHEM «DenepanbHbIit
MHCTUTYT PasBUTHS 00pasoBanusy (GIAY «DHPOy) B xauecTse IIPHMEPHOH [IPOrpaMMBI JTS peaH3amiy
OCHOBHOH ITpo(hecCHOHAIBHOM o0pa3zoBarensHO Iporpammer CITO mHa 6ase ocHOBHOrO obmero
00pasoBays ¢ monydenHmem CpenHero obmero o06pazoBanus. IIpotoxonr Ne3 or 21 wmrong 2015r.
Perucrpanuonnsrit HOMEp penensuu 377 or 23 wuromnst 20151, LAY «DUPO».

YuebHas nucnummHa IT1.01 Maremaruka u3ydaercs B 1ukie OI obimeobpasosarensHOi

I[Tporpamma cocrasnena KBATH(QULIPOBAHHO, OTIMYAETCS CHCTEMIRIM IoaxonoM. B Hell oxBauens:

BCC OCHOBHBIE BOIPOCHI IT0 NAHHOI AUCLIHIITUHE, HPODECCHOHANBHAS 3HAYHNMOCTS KOTODBIX, TIpH

HOJIFOTOBKE KOMITETEHTHEIX CIELHAUCTOB, 0COOEHHO BenuKa. Bus BHCAY TUTOPHBIX CaMOCTOSTEILHEIX

paboT HO3BONSIOT 0GOGIUTE 1 YUIyOHTB M3ydaeMblit MaTepuar, u HallpaBIICHE! Ha 3aKPEIICHHE YMEHHsS
TTONCKA, HAKOIIEHHSI i 0GPaGOTKH Pa3THYHBIX HCTOYHUKOR HHbOpManuy.

Cucrema smamuit w ymewwii, 3aJI0KEHHAT B COLECPXKAHHH, CHOCOGCTBYET pHOOPETEHHIO

TIPaKTHICCKOTO OIBITA U COOTBETCTBYET TPEGOBAHUAM K PesylbTaram ocBoeHus mpenmMera. [lacmopr

CHCLHAIMCTA CPETHETO 3BeHA, PACKPBIBAET IIEIH H 334K yH4eOHOH nuctumueeL. OnpeeseHs: TpeboBanms
K YMEHHSM U 3HAHUSM CTY/ICHTOB.

Pabowas mporpamma paccumtana ma 372 Jaca. JlaHHOe KomuuecTBO Yacos, BLIIETICHHOE HA OCBOCHME
YIEOHOH NHCUMIITHHEL, O3BOTHT [IOMyYUTH HEOOXONMMBIE 3HAHHST U YMEHUS, KOTOPBIE  MOIKHO
IIPUMCHSATE B NalbHEUIIIEM Ha TIPAKTHKe.

Tematuyeckuit mnan mveer onTEMaTEHOE PACIIPENICIICHIE JaCOB MO pasienaM ¥ TemMaM 110 OYHOl
hopme 06ydeHus, B COOTBETCTRBHHY ¢ YYEOHBIM IIIaHOM.,

Kaxmerit pasnen mporpavme OTPaXaeT TEMAaTHKY M BOIPOCHI, TIO3BOJIIIOIINE, B MOJTHOM 0OBeMe,
H3YYHTb  HEOOXONMMBIM  TEOpeTHYeCKwii Matepuan.  IIpoeenmenne — mpakTmueckux 3aHATHI,
IIPEAYCMOTPCHHBIX pabovelt IPOrpaMMoii, TTO3BOJISIOT 3aKpCIIUTh TEOPETHIECKHE 3HAHNS, TIpHOOpeTeHHBIe
TIPH H3YYCHUHU OAHHOM MUCIIHUILTHHEL

Msyuenwe mucnmmmmner «Matematukay CIOCOOCTBYET 3 (eKTHBHOM 1 KaueCTBeHHO IOATOTOBKE
MOJIOZIBIX CIIELIMATHUCTOB B OOJIACTH TIpOTPaMMHUPOBAHHS B KOMIIBIOTEPHEIX CHCTeMaX. Paboqas Iporpamma
CONEPIKUT MUHUMYM JILTEPATYPBL, HEOOXOMMOM JIst U3YyUEHUS NaHHON NUCHHIIIMHEL

Paspaborannas paGouas porpamma y4eOHo# nucuunmmuer «MaTemaTikay PEKOMEHIyeTC s IS
HCIIOJIb30BAHMUS B y4eOHOM HPOLECCE MPH HOATOTOBKE 00Y9YarOIIUXCs 110 CHeIMATbHOCTH
21.02.05 3eMeNBHO-MMy IITeCTBEHHEIE OTHOIIEHHS.

Hoyenm kapeopor  coyuansuwx, 2YMAHUMAPHBIX U
ecmecmeenno - nayunvx oucyuniun OIEOY BO /ﬂ/M 0@0]\ B.I''Menosn
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Penensus
Ha pabod9yro IporpaMmy y4eBHOM IUCIUTIINHEL
TI1.01 Marematuka
At cnenranbHOCTH 21.02.05 3eMenbHO-IMYIIeCTBEHHBIE OTHOICHHS

PaGouas nporpamma yueGHo# nuctmmnsst I171.01 Matemartika paspaboTaHa JUIst CTYEHTOB CIIELUATbHOCTH
CPEJIHEero NpoeccHOHaTbHOro 06pasoBanus (alee CIIO) 21.02.05 3eMenbHO-HMYIIECTBEHHBIE OTHOIICHHS
Ha OCHOBE MPHMEPHOH mporpammsl obmeobpasoBaTensHON yueGHON AMCHMMTHHET «MaTeMaTHKAY JUIs
MpO(ecCHOHaNbHEIX 06Pa3oBAaTENBHBIX OpraHU3aLHii, peKoMeHIoBaHHON DenepanbHbIM rOCY1apCTBEHHBIM
4BTOHOMHBIM ydperx/ieHreM «DenepabHblii HHCTHTYT pasBUTHS 06Pa30BaHMs (OI'AY «®UPO») B KauecTre
MPUMEPHOH MPOrpaMMBbl [Isl PeaTH3aLii OCHOBHOH MpodeccroHanbHOil 06paszoBaTesbHON mporpamMmsl CI1O
Ha 6a3e OCHOBHOTO 06IIEro 06pa3oBaHms ¢ noityueHuem cpennero obmero o6pasosanus. [Ipotokon Ne3 ot 21
uronst 2015r. PeructpannoHei Homep petiensun 377 ot 23 mons 2015, ®LAY «DUPO».

VueOHnas mucummniauna I171.01 Maremartuka usyuaetcs B uukie OIT o6mieo6pasoraTenbHO TOATOTOBKY
y4ebnoro miana OITOIT CITO B wactu npoduneHeIx auctwmmind [T, O6yucHue MPOBOAUTCS Ha 6a3¢ OCHOBHOTO
obmero 06pa3oBaHMs M HALENCHO Ha TOJIy4eHHE cpenHero obmero obpasosanus. PaGouas nporpamma
COCTaB/IeHa AJi1 OUHOH GopMEI 0OyUeHUs.

PaGouas nporpamma yueGHON AUCUUILIHHBI COCTABIECHA MIOTHYHO, CTPYKTYpa AUCUMILITMHEI COOTBETCTBY-
CT MpHHLUIY CJMHCTBA TEOPETHYECKOTO W TNPAKTHYECKOrO OOyYeHWs, pasielsl BbLIeIeHI JUIaKTHIECKH
LienecoobpasHo. [loce0BaTENBHOCTE TeM, NpejJaraeMbix K U3YYEHHIO, HanpaBjeHa Ha KadeCTBEHHOE
YCBOEHHE Y4eOHOro MaTepuana. BUbl caMocTOATEbHEIX paGOT MO3BONSIOT 0606IIUTh 1 YrilyGUTE U3ydaeMblif
MATepuasl 1 HalpaBJICHb! Ha 3AKPETUICHIE YMEHHS MOMCKA, HAKOTLIEHHs K 06paGoTKu uHbOpMAaIHK.

Cucrema 3HaHMI U yMEHUH, 3a05KeHHAs B COZICPIKAHUH, CTIOCOGCTBYET NPHOOPETEHHIO NPAKTHIECKOTO
OMEITA ¥ COOTBETCTBYET TPEOOBAHMAM K PE3YNIETATAM OCBOEHHS MPEAMETA. [MacriopT nmporpaMMer 060CHOBAHHO U
MOJIHO OTpaKaeT COACpIKAHME JMCLMILUIMHEL, €€ PONb M MECTO B MOATOTOBKE CELUANNCTA CPEIHETO 3BEHa,
PACKPBIBACT LIC/IM 1 3471244 Y4eGHOH auetmmiinel. Onpe/esneHs! TpeGoBaHus K YMEHUSIM U 3HAHHSIM CTYJEHTOB.

[Iporpamma paccumrana Ha 372 uacoB. Temaruueckuii riaH u colepKaHue y4eOHON MUCLIUATUTHHEL
PACKpBIBACT MOC/IE0BATENBHOCTD IPOXOXK/IEHHS TEM, COOTBETCTBYET TEMaTHYECKOMY IIJIaHy U pacrpeeeHUI0
4acoB. B nporpamMme omnpesenieHsr GopMa MpoBEACHNS, LeH, 3a1a4n Y4eOHOH MCLHIUIMHEL, MPECTABICHEI
obs3aTesnibHBe  (OPMBI  OTYETHOCTH. PeanmsoBaHBl JUIaKTHUECKHE NPUHUHMIEL  OOYYEHHS: UENOCTHOCTS,
CTPYKTYPHOCTb; OTpaKeHa B3aMMOCBSI3b MEXIY OTAENBHEIMU 31€eMEHTaMH CTPYKTYPEI.

Mzyyenne nauHol quCLUNIMHEL cioco6eTByeT 5 dEKTUBHOM U Ka4eCTBEHHON MOArOTOBKE CTYJECHTOB.

[lepeuenr pekomeHIyeMOll OCHOBHOM M HOMOJHUTENBHOMN JIUTEPATYPBl BKIIOYAET OOIIEAOCTYMHBIE
MCTOYHHMKH, U3NaHHBIE B TIOCNEIHEE Bpemst (He nosjHee 5 Jet). [TepeunciieHuble HHTepHeT-pecypeh! akTyanbHbI
U JOCTOBEPHEI.

Paszpaborannas nporpamma y4e6HON AHCLMIIMHEL [IJ1.01 MatemaTika MOXKET GBITH PEKOMEHIOBAHA
Al HCTONB30BaHMA B y4yeOHOM  NpoLiecce TPH  MOATOTOBKE  TO cnegraneHoctd  21.02.05
3€eMEeNBHO-UMYIIECTBEHHBIE OTHOIICHHYS.

Loyenm xagheopul ungopmayuonnix
o »
0bpaszosamenvHblx mexHON02UT (haxkyILmema jét = OB3snms
Mamemamuxy u komnviomepruvix nayk OI" 5OY BO
«KyoI'Vy, k.n.n., doyenm



