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1. IACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCIATLIMHBI

1.1. Ob6aacTh NpuMeHeHHsI POrPAMMbI

PabGouass mnporpamMma nucuuiiuHbl «Marematukay —paspaboTaHa IS
CTYJIEHTOB CIIEHUALHOCTH CpeaHero mpodeccuoHaabHOro oOpa3oBaHus (nanee
CIIO) 09.02.03 IlporpaMMHpOBaHHE€ B KOMIBIOTEPHBIX CHCTEMax Ha OCHOBE
OpUMEPHOH  TporpaMmbl  0011€00pa3oBaTeIbHOM  Yy4eOHOM  JTUCUUILTUHBI
«Maremaruka: anredpa ¥ Hayajla MaTEMaTUYECKOrO aHalid3a, TEeOMETPHs s
npodeccuoHaNbHbIX o0Opa3oBaTeIbHBIX OpraHu3alnid, PEKOMEHJOBaHHOU
denepabHBIM  TOCYJAPCTBEHHBIM  aBTOHOMHBIM — yUpeKIeHHEeM «DenepabHbIi
WHCTUTYT pa3BuTus oOpazoBanus»y (PI'AY «DUPO») B kadecTBe TPUMEPHOU
OporpaMMbl  JUJIsl peaju3alliil OCHOBHOW MpodeccnoHanbHOM 00pa3oBaTenbHON
nporpammbl CITO Ha 6a3e 0cCHOBHOr0 00111er0 00pa30BaHUsI C MOJTYUYEHUEM CPETHETO
obmero oopazoBanus. [IpoTokos Ne3 ot 21 urons 2015r. PeructpaunoHHbIil HOMEp
peuensuun 377 ot 23 urong 2015r. PI'AY «OPUPO» ¢ yuerom [IpumepHOi OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl CPEJHEr0 O0IIero o00pa3oBaHUs, OJOOPEHHOMN
pemieHreM (QenepalbHOTO  yu4eOHO-METOJMYECKOr0 OOBEAMHEHUS 10 00leMy
oOpazoBanuio (mpoTokoi ot 28 uroHs 2016 r. No2/16-3).

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

YyeOuas TUCHUIIJINHA «MaremaTtuka M3y4aeTcs B MUKJIIC
o011e00pa3oBaTeNbHbIX JUCIUIUIAH, (OPMUPYEMBIX U3 00s3aTEIBHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero obmero obpaszoBanus, s crnenuanbHoctd 09.02.03
[IporpamMMmupoBaHre B KOMIIBIOTEpHBIX cucTeMax. M3ydenue aucrurinabl 1171.01
Marematnka HEOOXOIMMO JUIsi OCBOeHMs Tocnenyromiedt aucrummasl EH.01
DIeMEHTHI BBICILIEW MaTEMAaTUKU

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

Heas maucuumiauHbl: (GOpPMHUPOBAHME NPEACTABICHUA O MaTeMaTHKe Kak
YHHUBEPCAJIbHOM S3bIKE HAYKU, CPEICTBE MOJICIHPOBAHUS SIBJICHUN 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 NPO(PECCHOHATBLHOTO IHUKJA; MJIg MOJy4eHUs
oOpazoBaHuss B 00JacTsX, He TpeOyromMX YrIyOJeHHOW MaTeMaTUYeCKOM
MOJITOTOBKH;



— pa3BUTHE JIOTHYECKOrO MBIIIJIEHHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
AJITOPUTMUYECKON KyJIbTYPbl, KpUTUYHOCTH MBIIUIEHUS HAa YPOBHE, HEOOXOIMMOM
i Oy tyied npoeCCUOHATBHON e TENbHOCTH;

— 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;

— paclIUpeHue U cHUCcTeMaTu3alus OOUMX CBEACHUN O (YHKIIUIX, U3yUYEeHUE
HOBBIX KJIACCOB 3JIEMEHTApHBIX (QYHKIUH;

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

— O3HaKOMJIGHHE C DJJeMeHTaMd AuQPPEepeHInaTbHOTO0 HWCYHUCICHUS Kak
anmapaToM McCcieoBaHus (PYHKIIHH, pelIeHus IPUKIAIHBIX 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 KyIbTYpPhI, O IPUMEHEHUH €€ B IPAKTUKE;

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

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

OcBoeHue coaepxaHus yueOHON AUCIUIUIMHBI «MaTeMaTHKa»
o0ecnieunBaeT JOCTHKEHUE O0YUaAOIUMUCS CIELYIOLINX Pe3)ibmamos.

JIUYHOCMHDBIX .

— c(hopMuUpOBaHHOCTH TMPEACTABICHUN O MaTeMaTHKE KaK YHHBEPCATbHOM
S3BIKE

— HayKH, CPEJICTBE MOJICITUPOBAHUS SIBICHUHN U MPOIIECCOB, UACIX U METO/Iax
MaTEMaTHKH;

— T[IOHUMaHWE 3HAYUMOCTH MAaTEMaTUKH JUIsI  HAyYHO-TEXHUYECKOTO
nporpecca, CcGOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHMKe Kak K 4YacTh
00IIeYeIOBEYECKON KyIbTYphI Uepe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHS MaTEMaTHKH,
ABOJTFOIIUN MAaTEMaTHICCKUX HJICH,

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaXEHUS,
QITOPUTMHUYECKOW KYJbTYPhl, KPUTUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
Ut Oyymieit mpo¢peCCUuOHAIBHON NEITeIbHOCTH, JUIsl IPOIOJDKEHUST 00pa30BaHUs U
camMmo00pa3oBaHus;

— OBJAJCHHC MaTEMaTHYCCKUMH 3HAHUSIMH U YMEHHUSIMH, HCOOXOIUMBIMU B
MTOBCEHEBHOM KU3HU, JISI OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUILUIHH



JTUCITUTIINH MPOQPECCHOHAIBHOTO ITUKJIIA, JIJIS MOJydeHus oOpa3oBaHMs B 00OJACTSX,
He TpeOyroIuX yriyOJeHHOW MaTeMaTUYeCKON MOArOTOBKH;

— TOTOBHOCTb U  CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM  YHCJE
caM0o0Opa30BaHMIO, Ha TMPOTSHKCHUM BCEW JKWM3HU; CO3HATEIIBHOE OTHOIIEHHE K
HEMPEpPhIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCHEIIHOW mNpodecCHoHaIbHON M
OOIIIECTBEHHOMH JIEATENHLHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIBHOW TBOPYECKOW U
OTBETCTBEHHOM JIEITEIILHOCTH;

— TOTOBHOCTH K KOJIJIEKTUBHOU pabOTe, COTPYIHUUYECTBY CO CBEPCTHUKAMU B
oOpa3zoBaTeIbHOM, 00IIECTBEHHO MOJIE3HON, YIeOHO-UCCIEA0BATEIBCKOM, MPOSKTHOM
U JPYTUX BUJAX ACATEILHOCTH;

— OTHOIIEHHE K TPOPeCCUOHATILHOW [EATeIbHOCTH KaK BO3MOXHOCTH
y9acTHs B pEIICHUH JIAYHBIX, 0OIIIECTBEHHBIX, TOCYJIapCTBEHHBIX,
oOIIeHAITMOHATBHBIX TIPOOIIEM;

MemanpeOMemelx:

— YMEHHE CaMOCTOSITETbHO OMPEAEINATh LIETH JEATEIbHOCTH U COCTaBIIATH
IUIaHbl  JCSTENBHOCTH; CaMOCTOATENIBHO  OCYIIECTBIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JACSATEIBHOCTD, HCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHl JJIA
JOCTHKEHMSI TIOCTABJICHHBIX 1I€JIel W peaiu3alluy TUIaHOB JIESITeNIbHOCTU; BHIOUPATh
YCHEIIHbIE CTPATETUU B PA3IMYHBIX CUTYaIIMSIX;

— yMEHHE TMPOJYKTUBHO OOIIATbCd M B3aMMOJCHCTBOBAaTH B IMpoOIlEcCe
COBMECTHOM ACATEIBHOCTH, YIUTHIBATH MO3UIIUN IPYTUX YIACTHUKOB JEATEIHLHOCTH,
s pexkTUBHO pazpeniaTh KOHPIUKTHI;

— BJIQJICHUE HaBbIKAMHU [O3HABATEJILHON, Y4YEOHO-MCCIIENOBATEIbCKON U
MPOCKTHOM JESATENBHOCTH, HABBIKAMHU pa3pelieHus MpodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY TOMCKY METOJOB PEIICHMs MPAKTUYECKHX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METOJ/IOB MTO3HAHUS;

— TOTOBHOCTh UM CIOCOOHOCTH K CaMOCTOSTENIbHON WH(GOPMAIMOHHO-
MO3HABATEIILHON JEeATEIHbHOCTH, BKIIIOYAs YMEHHUE OPHUEHTHUPOBATHCS B Pa3IMYHBIX
UCTOYHHUKAX WHGOpPMAIMM, KPUTHYSCKH OICHWBaTh W  HMHTEPIPETUPOBATH
UH(OPMAITHIO, TIOJTYIaeMYI0 U3 PA3TMYHBIX HCTOYHUKOB;

— BIIQJICHUE S3BIKOBBIMH CpPEIICTBAMH: YMEHHE SICHO, JIOTUYHO W TOYHO
u3JlaraTh CBOIO TOUKY 3PEHUS, UCIIOJIH30BATh aJICKBATHBIE SI3BIKOBBIC CPENICTBA;

— BIIQJICHWE HaBbIKAMHM TIO3HABATEIBHOW pedIeKCUM KaK OCO3HAHUS
COBEpIIIAEMbIX JCHCTBUA ¥ MBICIUTEIBHBIX IMPOIECCOB, WX PE3YJbTaTOB U
OCHOBAaHHH, TPAHUI] CBOETO 3HAHWS M HE3HAHUS, HOBBIX MO3HABATEIBHBIX 3a7a4 U
CPEIICTB ISl UX JOCTHKCHUS,

— IENEeYCTPEMJICHHOCTh B NMOWCKaX W  TPUHATHU  PEIICHUH,
COOOPa3UTENHHOCTh M WHTYHIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN;
CIIOCOOHOCTH BOCTIPUHUMATH KPAacOTy M TAPMOHHIO MUPA;



npeoOMemHuIX:

— c(hopMuUpPOBaHHOCTH TPEACTABICHHA O MaTEMaTHKE KaK YacTH MHPOBOM
KyJIbTYpPhl U MECT€ MATEMATHUKW B COBPEMEHHOM IMBUIM3ALMHU, CIOCO0AX OMUCAHUSA
SABJICHUU PEATBHOTO MHUpPA HA MATEMATUUYECKOM SI3BIKE;

— c(opMUPOBaHHOCTb MPECTABICHUNH O MaTEMaTHYECKUX MOHITHSX Kak
BOKHEUININX MATEMaTUYECKUX MOJEIAX, IO3BOJSIOIINX OIKCHIBATH W HM3y4aTh
pasHble TPOLECCHl W SBJCHHS; ITOHMMAHHE BO3MOXHOCTA aKCHOMATUYECKOTO
ITOCTPOEHHSI MATEMATUYECKUX TEOPUH;

— BIIQJICHUE METOJIAMU JOKAa3aTEJIbCTB U AITOPUTMOB PELICHUSI, YMEHUE UX
MIPUMEHSITh, IPOBOJIUTH 1I0KA3ATEIIbHBIE PACCYXKICHHUS B XOJI€ PEUICHUS 3a/1aY;

— BJAJACHUE CTAHJAPTHBIMA MPHUEMAaMU PpELICHHUS PalUOHAIbHBIX H
VMPppalMOHAIBHBIX, TOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUHN U
HEPABEHCTB, UX CUCTEM;

— UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHUCIE IS
MOMCKA IYTH PEIICHUS U WUIKOCTPALIMU PEIICHUSI YPABHEHU U HEPABEHCTB;

— chOpMUPOBAHHOCTh  NPEACTaBIEHUM 00  OCHOBHBIX  TOHSITHSX
MAaTEMAaTUYECKOr0 aHalau3a U UX CBOWCTBAX, BJIAJCHHE YMEHHEM XapaKTepU30BaTh
noBejieHUe (YHKIMMA, UCTIOIh30BAHNUE MTOTYYEHHBIX 3HAHUH JUIsl OTIMCAHMS U aHAJIHM3a
pEAIBbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU IIOHATUSAMH O IUIOCKHUX H IPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUrypax, iX OCHOBHBIX CBOMCTBAX;

— c(hOpMUPOBAHHOCTh YMEHHUSI PACIO3HABATh T'€OMETpUueckue (Urypsl Ha
YepTEkKaX, MOJICIISIX U B PEATTBHOM MHUPE;

— TMPUMEHEHHE M3YyYEHHBIX CBOMCTB reoMeTpudeckux puryp u dhopmysn s
pELICHUsI TEOMETPUUECKUX 3a/]1a4 U 3a]a4 C MPAKTUYECKUM COAEPKAHUEM;

— c(hopmMupoBaHHOCTH MPECTABICHUN O TMpoOIeccax U SIBICHUSX, UMEIOIINX
BEPOSITHOCTHBIA XAapPAKTEP, CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE,
OCHOBHBIX MOHSTUAX JIEMEHTAPHOU TEOPUHU BEPOATHOCTH;

— yMEHUW HAXOJIUTh U OIICHUBATh BEPOSITHOCTU HACTYIUICHHS COOBITHH B
MPOCTEUIINX MPAKTUUYECKUX CUTYyalUsIX U OCHOBHBIE XapPaKTEPUCTUKU CIIyYaWHbBIX
BEJINYMH;

— BJIQJICHUE HABBIKAMH HCIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrPaMm
MIpY PEIICHUY 3a7a4.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLTAHBI

2.1. O0beM y4yeOHOV JTUCUUIJIMHBI U BUAbI Y4eOHOH padoThI

Buj yueOHo# padoThl

Koauuecmeo uacoe

MakcumanbHasi ydeOHAs Harpy3Ka (Bcero) 372
O6s3aTenbHasi ayAuTOpHasi y4yeOHasi Harpy3ka 248
(Bcero)
B TOM YHCJIC:
3aHTH JIEKIIMOHHOI'O THUIIA 124
MPAKTHYCCKUE 3aHATHS 124
CamocTosiTesIbHAsA paGora o0yuarouierocsi 110
(Bcero)
B TOM YHUCJIC:
BreayauropHas camocTosTenpHas padboTa 110
Koncynpranum 14

Ilpomesicymounaa ammecmayus 6 popme:

1 cemecTp — 3K3aMeH
2 ceMecCTp — IK3aMEH

. Bcero CemecTpsl
Bun yuebHoii paboThl HACOR 1 5
YueOHasi HArpy3Ka (Bcero) 372 96 276
AyIuTOpHBIE 3aHATHSA (BCEro) 248 64 184
B Tom uncne:
3aHATHS JIEKIIMOHHOI'O THIIA 124 32 92
MIPAKTUYECKUE 3aHATHUS (TPAKTUKYMBI) 124 32 92
nabopaTopHbIe 3aHATUS -
CamocrosiTeqbHasi padora (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
3a0anull, CamMOCMOAMENbHO20 NO0O0pa U U3YUeHUs.
OONOHUMENbHO20 MEe0PemUIecKo20 Mamepuaid
Koncynpranun 14 8 6
[TpoMexxyTouHas aTTectanus (dK3aMeH/3aueT/aud.3a4eT) 9K3aMEH | 9K3aMeH
OO61mas TpyJ0eMKOCTh 372 96 276




2.2 CTpyKTypa TUCUMIJIMHBI:

Koin4ecTBO ayIUTOPHBIX 4aCOB CamocTosi-
TeJbHAasi padoTa
o0yualonierocsi
H Teopertu-
ANMEHOBAHHE Pa3/eIioB IIpakTn4ec- (4ac.)
Bcero YyecKoe
KHe 3aHATUA (B T.4.
o0yueHue
KOHCYJIbTAIINH)
2 3 4 5 6

Beenenue 2 2 - -
Anrebpa 36 14 22 20
VYpaBHeHHS U HEPAaBEHCTBA 40 24 16 10
OCHOBBI TPUTOHOMETPHUU 32 16 16 10
OyHKIMH, MX CBOHCTBA U IpadUKU 18 8 10 10
Hauana maremaTrnieckoro aHamm3a 32 16 16 10
KomOunaropuka, craTHCTHKa H  TEOpHSA 24 12 12 20
BEPOSITHOCTEN
I'eomeTpus 64 32 32 30
Koncynpranum 14
Bcero mo quctuminHe 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, cTeneHu 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:
CpaBuenue crerneneil. [IpeoOpa3oBanHue BRIpaKCHHH, COACPKAIIIX CTECIICHH

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 4.10ynkuuu. 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! 3aBrCHMOCTEN MEXTy IEPEMEHHBIMU B peabHBIX MPOLECCAX U3 CMEXHBIX TUCIIUIIINH. 2
Onpenenenne Gyaknuid. [loctpoerne u urenmne rpadukoB HyHKITHHA
Conep:xanue y4eOHOro MaTepuaJia
CaoiicTBa QyHKIIMH. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTH, OTPAHMUEHHOCTD, IEPUOIUIHOCTS.
[IpomesxyTkn Bo3pacTaHusl U yObIBaHHUs, HAMOOJIbIIEE M HAMMEHBIIIEE 3HAYCHNUSI, TOUKH IKCTPEMyMa. 2
I'paduueckast untepnperaryst. Ilpumeps! GyHKIHMOHAIBHBIX 3aBUCMMOCTEN B peaibHBIX IPOLIECCAX
U sBIeHUX. ApudMeTndyeckue onepanyu HaJ QyHKOusMU. CroxkHast QyHKIUS (KOMITO3UIIHSA).
[oHsiTHE 0 HEMPEPLIBHOCTH PYHKIMU
[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 MaTepuasia
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.CteneHnsle, Copaepxanne yueOHOr0 MaTepHuasia
[TI0OKa3aTeJIbHBbIC, Omnpenenenue QyHkimid, ux cBoictBa W Tpaduku. [IpeobpazoBanus rpadukos. [lapanenbHblid
JorapupMHUICCKUe 1 [IEPEHOC, CHMMETPHUSl OTHOCUTENBHO OCEM KOOpPAMHAT W CUMMETPHUS OTHOCHUTENIBHO Haudaja 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 paboTa

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.ITociienoBarenbHOCTH.

Conep:xanue y4eOHOro MaTepuaJia

ITocnenoBarensHocTH. CIOCOOBI 3aaHK M CBOMCTBA YMCJIOBBIX ITOCAEA0BAaTENbLHOCTEN. [lonamue o
npeoene nocaedosamenvrocmu. Cyuecmeosanue npedena  MOHOMOHHOU 02panuyeHHoU
NnoCc1e008ameIbHOCU

Conep:xanue y4eOHOro MaTepuaJia
CymMmupoBaHue HocieioBaTeIbHOCTeH. beckoHeuHo yObIBarolas reoMeTpuieckas Iporpeccust u ee
cyMmMma.

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

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

Tema 5.2.I1pousBoaHas

Conep:xanue yueOHOro MaTepuasia

[IponsBognas. [lorstue o mpousBogHON (YHKIMH, €€ TEOMETPUYEeCKHd W (HM3UYECKUH CMBICIL.
VYpaBHeHHne KacaTenbHOW K rpaduky (yHkumu. IIponsBomHBIe 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 y4eOHOro 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

[Ipumepsl UCIONB30BaHUS MPOU3BOJHOMN 711 HAXOXKACHUS HAUTYYIIErO PEIIEHUS B TPUKIAAHBIX
3ajayax. Bropas mpousBojHas, ee reoMeTprUeCKuil 1 hu3ruecKkuii cMbIci. HaxoxkeHune ckopocTu
JUIs1 TIpoliecca, 3alaHHoT0 (GopMyJIol u rpag KoM

Tema 5.3.1lepBooOpasnas u
UHTETPaT

Conep:xanue yueOHOro MaTepuaJia

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

IIpakTHYecKkue 3aHATHA:
WuTerpan u nepBoobOpasnas. Teopema HrroTona-Jleitbauma. [Ipumenenne nHTerpaia 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 MHTErpasia B GU3UKE U T€OMETPUU

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 MPUIOKEHHUS

10

Pa3nen 6. KomonnaTopuka,
CTATUCTHKA U TeOPHUsl
BEePOATHOCTEN

44

Tema 6.131eMeHTHI
KOMOWHATOPUKHU

Conep:xanue yueOHOro MaTepuasia

OCHOBHBIE TOHATHA KOMOWHATOPHKHU. 3aJlayd Ha IOJICYET 4YHCIa Pa3MEIIECHUH, TNepecTaHOBOK,
coYeTaHUN
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IIpakTHyeckue 3aHATHS:

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. TpeyronbHuk [lackansd. [Ipuknagnsie 3agaumn

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 onpenenenue BEpOSITHOCTH, CBOMCTBA BEPOSATHOCTEN, TEOpEMA O CyMME 2
BEPOSTHOCTEN. BbIuKCIIEeHHE BEPOSITHOCTEN
Copaepxanne yueOHOro MaTepHuajia
JuckpeTHas ciydaiiHas BEJIMUYNHA, 3aKOH €€ PACIIPECIICHHUS. 2
UrcnoBble XapaKTepUCTUKH JUCKPETHOM ciaydaiiHoi BenuunHbl. [loHATHE 0 3aKOHE OOJIBIINX YHCENT

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 7.1KoopauHaThl 1 BEKTOPBI

Coaeprxanue yuedOHOro MaTepuajia

[IpsamoyronpHas (mekapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. DopMyia pacCTOSHUS MEXIY 2
JBYMSI TOUKaMH. YpaBHEHHS Cepbl, ITIOCKOCTUH MPSIMOM
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 7.2.1Ipsamble u iockoctu B | Conepskanue y4eGHOro MaTepuaJjia

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
Hnomazm IOBEPXHOCTU MHOTI'OI'PaHHHUKOB

IIpakTHyeckue 3aHATHUSA:
[Tnomaas NOBEpXHOCTH

Tema 7.4.Tena u moBepxXHOCTH
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 7.5.13mepenust B reoMeTpun

Conep:xanue yueOHOro MaTepuasia

Obvem u ero wusMmepenue. HMuterpanbHas ¢opmyna oOvema. DopMmynsl ob0bemMa 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

HToro

AYIUTOpHBIE 3aHATHS

248

KoncyabTauuu

14

CamocTtosiTeqbHast paboTa

110
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| | YueOHass Harpy3Ka

| 372
Jlist XapaKTepUCTUKU YPOBHSI OCBOCHHUS y4eOHOT0 MaTepralia HCIOIB3YIOTCS CIeaytole 0003HaueHUs:
1. — o3HaKOMUTEIBHBIN (y3HABAHHE paHEE N3YUYEHHBIX OOBEKTOB, CBOMCTR);

2. — penpOAYKTUBHBIN (BBITIOTHEHUE ICATEILHOCTH 110 00pa3ily, HHCTPYKIIUHU HIIH T10JI PYKOBOACTBOM)
3. — IPOAYKTHBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEIBHOE BBIIIOJIHEHUE IEATEIbHOCTH, pellieHHEe 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
HaTypaJyibHbIe Jorapu@mel. [IpaBuna nevcTBui ¢
norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO.
[IpeoOpazoBanue anreOpanyecKux BoIPAKCHHUH.
[IpeoOpa3zoBaHue pallMOHANBHBIX, HPPAUOHATEHBIX
CTCTICHHBIX, TTOKA3aTEIbHBIX U JOTapu(HPMUIECKUX
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, TPaQUECKUN 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 33]a4 U3 Pa3IMUHBIX 00JacTel
HayKU U pakTHKU. HTepnpeTanus pe3ynbraTa, yueT
peaJbHBIX OTPaHUYCHUH.
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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
[Ipeobpa3oBaHre CyMMBbI TPUTOHOMETPUYECKUX (DYHKIIUH 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 Pa3MYHBIMU criocoOamu. CBOMCTBA (PyHKIIHU.
MOHOTOHHOCTbB, Y€THOCTh, HEYETHOCTh, OTPAHHYEHHOCTb,
HEepUOIMYHOCTb. [IpoMexyTKH BO3pacTaHus U yObIBaHHUS,
HanOoJIbIIIee M HANMEHBIIEE 3HAYCHHUSI, TOUKH SKCTPEMyMa.
I'paduueckas unrepnperanus. [Ipumepst
(GYHKLIMOHATIBHBIX 3aBUCUMOCTEH B PeabHbIX Ipolieccax U
ABJICHUAX. Apr(pMeTHUYeCKre onepauuy HaJl QyHKIUAMH.
Cnoxnas ¢pynkuus (komnosunus). [lonarue o
HenpepbIBHOCTH QyHKIMU. OOpaTHblie pyHkunu. O0nacth
ofpeieNieHus: U 00JacTh 3HaUeHUH 0OpaTHON (PYHKITUH.
I'paduk obpatHou Gpynkuuu. Onpenenenus: GyHKIUN, UX
cBoucTBa U rpaduku. [IpeobpazoBanus rpaguKoB.
[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
nocneaoBarenbHocTy. CyliecTBOBaHUE IIpesea
MOHOTOHHOH OIPaHUYEHHOH IOCIIEA0BATENbHOCTH.
CymmupoBaHue nocienoBaTenbHocTel. beckoneuno
yObIBarolasi reoMeTpuyeckasi Mporpeccust 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 2JIEMEHTapHbIX (pyHKUUH. [IpuMenenue
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 npruMeHEHUs HHTErpajia B (PU3UKe 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 yTosl. YTOI MEXAy
I10CKOCTAMU. [lepneHAuKyISIPHOCTD IBYX IIJIOCKOCTEH.
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA!
NapajuIeJIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIBHO
mockoctu. [TapamnensHoe npoektupoBanue. [Lmomans
OpTOrOHAJILHOK Mpoekiuu. M3o0paxkenue
MIPOCTPAHCTBEHHBIX (Uryp. MHOrOrpaHHUKN 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.CumMmerpuu 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, OOKOBas
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 oorema. Dopmyibl 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 Tes. KoopauHatel u BekTopsl [psmoyronbHas
(ekapToBa) cUCTEMA KOOPJAMHAT B MPOCTPAHCTBE.
dopmyna pacCTOSHUS MEXAY IBYMsI TOUKAMH. Y PaBHEHHUSI
cdepsl, INIOCKOCTH U psiMOK. BekTopel. Mozynb BekTopa.
PaBeHcTBO BEKTOpOB. Cl10KEHNE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4yncio. Pa3nokeHne BEKTOpa Mo HANPaBICHUSIM.
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 YpaBHEeHHH. HaxokeHne 3HaueHUI
CTETICHEH C pallMOHAIBHBIMU TToKa3aTensiMu. CpaBHEHUE
creneHer. [IpeoOpa3oBanus BIpaKEHUH, COACPIKALIIX
crereHu. Perienne mokazaTenpHbIX ypaBHEHHH. Pernienue
MPUKJIAIHBIX 3a0a9. Haxoxknenue 3HadeHud jJorapudma mo
MIPOU3BOJILHOMY OCHOBaHUIO. [lepexo/1 oT ogHOTO
OCHOBaHUS K Jpyromy. BeraucieHue u cpaBHCHHE
norapudmos. JlorapudmMupoBaHue U NOTSHIIMPOBAHUE
BbIpakeHUH. [IprOIMyKeHHBIC BEIYMCIICHUS M PELICHHUS
MPUKIIAIHBIX 331a4. Perenne norapudMudyeckux
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 (pyHKIWH. HerpephiBHEBIE 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 3aaaun. [TokaszaTenbHble, TorapupMuIecKue,
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—JleriOnuIa.
[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 BepositHocTel. [IpuknanHble 3agaun.
[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 NPOCTPaHCTBEHHBIX GUryp. Pazanunbie Buabt
MHOTOTpaHHUKOB. X n300paxenus. CedeHusi, pa3BepTKH MHOTO-
rpaHHuKoB. Ilnomane noBepxHocTu. Buasl cummerpud B
npoctpancTBe. CUMMETpHS TeJ BpallleHUs. 1 MHOTOTPAaHHHUKOB.
Brruncnenue miomaneri 1 o0beMoB. Bexropsl. 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. Vcronb30BaHe 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.

Buabr CPC:

— 10 OBJIQJICHUIO 3HAHUSIMU: aHAJIU3 TEKCTa y4eOHHKA, TIONOJHUTEIbHOM
JUTEpaTypbl, COCTABIICHHE IJIAHA;

— 110 3aKPEIUICHUIO U CUCTEMATU3ALMK 3HAaHUI: paboTa C KOHCIEKTOM JIEKIUH,
paboTa ¢ yueOHUKOM, JOTIOJTHUTEIBHON JIUTEPaTypoi, MOArOTOBKA JI0KJIa/10B;
— 110 (POPMUPOBAHUIO YMEHUI 1 HaBBIKOB: pellIeHUE MPOOJIEMHBIX BOIIPOCOB IpHU
IIOATOTOBKE K DK3aMEHY.

IIpumepHas TemaTuka pedeparos:

HenpepsiBHBIE ApOOH.

IIprMeHenne CI0KHBIX IPOLICHTOB B JKOHOMUYECKUX pacyeTax.
[TapannenbHOE IPOEKTUPOBAHHUE.

CpenHue 3HaYeHNs U UX IPUMEHEHUE B CTATUCTHUKE.

BekropHoe 3a1anue npsiMbIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

CrnoxeHre rapMOHMYECKUX KOJICOaHUIA.

['paduueckoe perieHrie ypaBHEHUN U HEPABEHCTB.

[IpaBunbHBIE M TONYNPABUIIBHBIE MHOTOTPAHHUKH.

. KoHnueckue ceueHns U uX NpUMEHEHUE B TEXHUKE.

10 [Tonsitue nuddepeHimana u ero NPUIOKECHHUS.

11.Cxembl HOBTOPHBIX UCTIbITaHUN bepHysu.

12.VccnenoBanrie ypaBHEHUN U HEPABEHCTB C TAPAMETPOM.

ocoNORODE
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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
BPEMCHU.

Haunmenopanmue HepequL yT-Ie6HO-MeTOI[I/I‘-IeCKOFO obecrneueHuUs JUCHUIIJINHBI 110
Ne pasaciia, TEMbI, BUJa BBIITOJIHCHHUIO CAaMOCTOSITEILHOMN pa6OTBI
CPC

1 2 3

BBenenue. 1. boromonos, H. B. Maremaruka : yue6nuk ans CI1O / H. B.
boromoros, I1. Y. Camoiinenko. — 5-e u3., nepepad. u gon. — M. :
W3narensctBo FOpaiit, 2017. — 396 ¢. — (Cepus :
[IpodeccuonanpHoe oopazoanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. bammakoB, Mapk MBanoBuy. Martematuka: anredpa 1 Hayaia
MaTeMaTHYeCKOro aHaiu3a, reomerpus [ TekcT] : yueOHuK 1uis
WCTIOJIB30BaHUS B Y4€OHOM Tporiecce 00pa3oBaTeNbHbBIX YUPEKICHHHA
CIIO Ha 6a3e ocHOBHOTO 001Iero 00pa30BaHUs C IOTy4YEHUEM
cpenHero obmiero oopazosanus / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axkagemus, 2017. - 253 c. : wi. - (IlpodheccuonanpHoe

obpaszoBanue. O0meodpazoBaTenbHble TUCIUTUIHHBI). - ISBN 978-5-
44

Auredpa 1. boromonog, H. B. Maremaruka : yue6nux ast CI10 / H. B.
boromoros, I1. M. Camoiinenko. — 5-e u3., nepepad. u gon. — M. :
W3narensctBo FOpaiit, 2017. — 396 ¢. — (Cepus :
[IpodeccuonanpHoe oopazoanue). — ISBN 978-5-534-02325-1. —
Pexxum moctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2 2. bammakoB, Mapk MBanoBuy. MartemaTuka: anredpa 1 Hayaia

' MaTeMaTHYeCcKOro aHanusa, reomerpus [Tekcer] : yueOHUK JUIs
HCIIOJIb30BaHUS B yUeOHOM Ipoliecce 00pa3oBaTeIbHbIX YUpPEKICHUN
CIIO na 6a3e ocHOBHOTO 00111er0 00pa30BaHMs ¢ OTYYEHUEM
cpennero obmiero oopazosanus / M. . bammaxkos. - 4-e usn., crep. -
Mocksa : Akagemust, 2017. - 253 c. : un. - (IlpodeccronanpHoe
obpaszoBanue. O0meodpazoBaTenbHbIe TUCIUTUIHHEI). - ISBN 978-5-

44
YpaBHenus u 1. boromonos, H. B. Matemaruxka : yueOnuk mist CI1O / H. B.
HepaBeHCTBa boromonos, I1. 1. Camoiinenko. — 5-e u3n., nepepad. u gon. — M. :

WznarensctBo FOpaiit, 2017. — 396 ¢. — (Cepus :
[Ipodeccuonansuoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pesxxum moctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.

3 2. bammakoB, Mapk MBanoBuy. MaremaTuka: anredpa u Hayana

' MaTeMaTHYeCcKOro aHayinsa, reomerpus [Teker] : yueOHUK 1uist
HCIIOJIb30BaHUS B yUeOHOM Ipoliecce 00pa3oBaTeIbHbIX YUpPEKICHUN
CIIO na 6a3e ocHOBHOTO 00111er0 00pa30BaHMs ¢ OTYYEHUEM
cpennero obmiero oopazosanus / M. U. bammaxkos. - 4-e uzn., cTep. -
Mocksa : Akagemust, 2017. - 253 c. : un. - (IlpodeccronanpHoe

obpa3zoBanue. O0meodpazoBaTebHbIe TUCIUTUIHHEI). - ISBN 978-5-
44
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OcHOBBI
TPUTOHOMETPUH

1. boromomnos, H. B. Martematuka : yueonuk mist CI10 / H. B.
Boromonnos, I1. . Camoiinenko. — 5-e u3a., nmepepad. u mon. — M. :
WznarensctBo HOpaiit, 2017. — 396 ¢. — (Cepus :
[Mpodeccuonansruoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum goctyma : Www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.

2. bammaxkos, Mapk MBanoBu4. Maremaruka: anredpa u Hauaja
MaTeMaTHYeCKOro aHanu3a, reomerpus [Tekcer] : yueOHHK Jis
WCIIOJIb30BAaHUA B YUeOHOM Ipoliecce 00pa3oBaTeIbHBIX YUpPEKICHUN
CIIO =a 6a3e 0CHOBHOTO 00IIEr0 00pa30BaHUs C IOTYYECHUEM
cpennero obmiero oopazosanus / M. U. bammaxkos. - 4-e usn., crep. -
Mocksa : Akagemust, 2017. - 253 c. : un. - (IIpodeccronanpHoe

obpazoBanue. O0meoOpazoBarenbHble AUCIUIUIHHBI). - ISBN 978-5-
44

DYyHKUUH, UX
CBOlicTBa U
rpadpuku

1. boromomnos, H. B. MaTtematuka : yueonuk st CI10 / H. B.
Bboromonos, I1. Y. Camoitnenko. — 5-e u3j., nepepad. u gon. — M. :
M3narensctBo KOpaiit, 2017. — 396 ¢. — (Cepus :
[Mpodeccnonansuoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

Haugaaa
MATEMATHYEeCKOI0
aHaJIN3a

1. boromonos, H. B. Maremaruxka : yue6nuk mia CI1O / H. B.
Bboromonog, I1. Y. Camoitnenko. — 5-e u3j., nepepad. u gon. — M. :
W3narensctBo KOpaiit, 2017. — 396 ¢. — (Cepus :
[Mpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. bammaxkos, Mapk MBanoBu4. Maremaruka: anredpa v Hauaja
MaTeMaTHYeCKOro aHaiusa, reometpust [ Tekcr] : yueOHUK i
WCIOJIb30BaHUS B YUeOHOM Mpolecce 00pa3oBaTeIbHBIX YUPEKIACHUN
CIIO Ha 6a3e 0CHOBHOIO 00LIEr0 00pa30BaHUs € IOTyUYEHUEM
cpenHero obmiero oobpazosanus / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axkagemus, 2017. - 253 c. : wi. - (Ilpodeccuonansuoe

oOpa3zoBanue. O6meodpazoBaTenbHble TUCHUTUIHHBI). - ISBN 978-5-
44

KomOunaropuka,
CTATHCTHKA U
Teopust
BEPOATHOCTEH

1. boromonos, H. B. Martemaruxka : yue6nuk ais CI1O / H. B.
boromorog, I1. Y. Camoitnenko. — 5-e u3j., mepepad. u gon. — M. :
WznarensctBo FOpaidt, 2017. — 396 ¢. — (Cepus :
IMpodeccnonansruoe oopazosanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

I'eomerpus

1. boromonos, H. B. Maremaruka : yue6nux aast CI10 / H. B.
boromoros, I1. Y. Camoitnenko. — 5-e u3., mepepad. u gon. — M. :
WznarensctBo FOpaiit, 2017. — 396 ¢. — (Cepus :
IMpodeccnonansruoe oopazosanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.

2. baimmMakoB, Mapk MBanoBuu. Maremartuka: anredpa 1 Havana
MaTeMaTHYeCKOro aHaiusa, reometpus [ TekcT] : yueOHuK s
HCIOJIb30BAaHUS B Y4eOHOM Mpoliecce 00pa3oBaTeIbHbBIX yUPEXKICHHH
CTIO nHa 6a3e 0CHOBHOTO 0011IeTO 00Pa30BaHUS C MOTYICHUEM
cpenHero obmiero oobpazoBanus / M. U. bammmakos. - 4-e u3f., crep. -
Mocksa : Axkagemus, 2017. - 253 c. : wi. - (IlpodeccuonanpHoe
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obpazoBanue. O0meodpazoBarenbHble AUCITUTUIHHBI). - ISBN 978-5-
44
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3. OBPA3OBATEJIBHBIE TEXHOJIOI' NN

OcoOeHHOCTh (penepalbHBIX TOCYAapCTBEHHBIX 00pa30oBaTeNbHBIX CTAaHAAPTOB
00pa30BaHMsI— 3TO UX JEATEILHOCTHBIN XapaKTep, KOTOPHIN CTAaBUT TJIABHOM 3a7adeit
pa3BUTHE JIMYHOCTH 00YYaIOLIErocs.

[TocraBnenHass 3amada TMO3BOJISIET MPEBPATUTH TPAJUIMOHHOE OOy4YEHUE,
HaIIpaBJICHHOEC Ha HAKOIUICHUE 3HAHWM, YMEHHWM, HABBIKOB, B IIPOLIECC Pa3BUTHUSA
JUYHOCTH CTYJEHTa, a HMMEHHO BHEJPEHHE COBPEMEHHBIX 00pa30BaTEIbHbBIX
TE€XHOJIOTHNA. YXO OT TPaJAMLMOHHOIO 3aHATHS 4Yepe3 HMCIOJB30BAHUE B IPOLECCE
00yueHUs1 HOBBIX TEXHOJIOTHI MO3BOJIAET YCTPAHUTh OAHOOOpa3ue oOpa3oBaTeIbHON
Cpelpl U MOHOTOHHOCTh YY€OHOIO IMpOLECcca, CO3/acT YCJIOBHS Al CMEHBbI BHUJIOB
NEATEIbHOCTH oOyyarommxcs, IIO3BOJIUT peanu3oBaTh IIPUHLUIIBI
3I0pOBbeCOEpEKEHUs. PexoMeHIyeTcsl OCYIIECTBIATh BBIOOP TEXHOJOTHMH B
3aBUCUMOCTH  OT  HIPEIMETHOIO  COJAEpXaHus, Lelel  3aHATHS, YpPOBHI
MOATOTOBJIIEHHOCTH  OOYy4YaloIIMXCA,  BO3MOXHOCTH  YAOBJIETBOPEHUS  MX
00pa30BaTeIbHBIX 3aPOCOB U UX BO3PACTHOMN KaTErOpuHu.

B ycnoBusix peamuzanuu TtpedoBanuit @I'OC Haunbosee akTyadbHBIMU TPH
U3YYEHUU MAaTEMATUKH CTAHOBSTCS CIEAYIOIINE 00pa30BaTEIbHbIE TEXHOJIOTHH:

1) TMYHOCTHO-ACSITeIbHAS TEXHOJIOTHS,

2) urpoBasi TEXHOJIOT U,

3) pa3BuBaroLasi TEXHOJIOTHS;

4) 3mopoBbecOeperaroias TeXHOIOTHS;

5) “HPOKOMMYHUKALMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTMH NIPH NMPOBEICHUN JIEKINH

Ne Tema Bunbl mpuMeHseMbIxX Kon-Bo
o0pa3oBaTeNbHBIX TEXHOJIOTHI| Yac

1 2 3
1. Bsenenue JInuHOCTHO-AEATENBHAS
TEXHOJIOTHS;
pa3BHUBAOIAsl TEXHOJIOTHS
2. Tema 1.1. Pa3zBuTne IOHITHS O YHCIIE JIngyHOCTHO-IeATENbLHAS 6
TEXHOJIOTHS;
pa3BUBAOIIAS TEXHOJIOTHUS
3. Tema 1.2. Kophu, crenenu u sorapudmsl JInynoCTHO-EATEIBHAS 8
TEXHOJIOTHS;
pa3BHUBarOIIAsl TEXHOJIOTHS
4, Tema 2.1. YpaBHEHUs U CUCTEMBI YpaBHEHUM JInynoCTHO-EATEIBHAS 16
TEXHOJIOTHS;
pa3BHUBarOIIAsl TEXHOJIOTHS
5. Tema 2.2. HepaBeHcTBa JInyHOCTHO-IEeATENbLHAS 8
TEXHOJIOTHS;
pa3BUBAOIIAS TEXHOJIOTHUS

N[
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0. Tema 3.1. OcHOBHEIE TIOHATHSA JInyHOCTHO-IEATENbLHAS 2
TEXHOJIOTHSI;
pa3BHUBarOIIas TEXHOJIOTH
1. Tema 3.2 OcHOBHbBIE TPUTOHOMETPUYECKUE JInynoCTHO-EATEIBHAS 4
TOX]IECTBA TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
8. Tewma 3.3 IIpeoOpa3zoBanust MPOCTEHIITNX JInuHOCTHO-EATENIbHAS 4
TPUTOHOMETPUYECKUX BBIPAXKEHUN TEXHOJIOTHS;
pa3BHUBarOIIast TEXHOJIOTH
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 M 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

3.2.00pa3oBaTe/ibHbIE TEXHOJOTMHU MPU NPOBEIEHUH MPAKTUYECKHUX 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. YCJIOBUS PEAJIMBALIUU ITPOT'PAMMBI INCHUTIJIMHBI

4.1. MatepuanbHO-TeXHHYecKas 0a3a, HeoOXoAuMast 1Jis1 OCYIeCTBJIECHUS
00pa3oBaTeJILHOTO MPOLEcCA MO TUCHUIJINHE

Peanuzanus yaeOHOM TUCITUTIIIMHBI OCYIIECTBIIACTCS B KAOMHETE MAaTEMATHKH,
yi. Jlumutposa, 200, aya. 501.
O6opynoBanne yueOHOTO KaOUHETA:

- cHenuaau3upoBaHHas MEOEbh U CUCTEMBI XpaHEHUS (JOCKa KJIaccHasi, CTOJ U
CTYJI YYUTENS, CTOJIBI U CTYJIbS YICHUYECKHUE, IKADbI IJIs1 XpaHCHHS YICOHBIX
MOCOOUH, CUCTEMBI XpaHCHHS TaOJHUI] U TUTAKATOR);

- TEXHUYECKHE CpeACcTBa 00yueHus (pabouee MECTO YUUTENs: KOMIIBIOTED
YUUTEIs, BUCOTPOEKTOP, dKpaH, aurieH3nonHoe [10);

- JIEMOHCTpaIMOHHbIC YUeOHO-HATJIAIHBIE TOCOOUS (KOMIUIEKTHI CTEH/IOB,
KOMILJIEKTBI TaOJIUII, TOPTPETHI BBHIJAIONIUXCS MATEMAaTHKOB, KOMITJIEKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMU JIEPKATEISIMU ),

- DIJIEKTPOHHBIE CPEJCTBA 00YUEHUS (KOMIUIEKT BUICO(PUIBMOB).

4.2 IlepeyeHb HEOOXO0AMMOI0 POrPAMMHOI0 00ecreYeHus!

1. Onepanonnas cuctrema Microsoft Windows 10 (mor. No73—AD2®d/223-d3/2018 ot
06.11.2018, cormamenue Microsoft ESS 72569510);

2. ITaker mporpamm Microsoft Office Professional Plus (mor. Ne73—-AD®d/223-
®3/2018 ot 06.11.2018, cornamenue Microsoft ESS 72569510);

3. 7-zip GNULesser General Public License (cBoboaHOE IporpaMMHOe 00€CIIeUCHHE,
HE OIpaHHYEHO, O€CCPOUHO);

4. Untepuer Opayszep Google Chrome (GecriaTHOe mporpaMMHOE oOecrieueHue, He
OTpaHUYEHO, OECCPOUHO);

5. K-Lite Codec Pack — yHuBepcaibHblii HabOp KOAECKOB (KOJHWPOBIIMKOB-
JE€KOJUPOBILMKOB) M YTUJIUT ISl IPOCMOTpa U 00pabOTKK ayAro- U BuAeodailioB
(OecrmaTHOE MPOTPaMMHOE OOecCIieueHUE, He OTPaHYeHO, 0ECCPOUHO);

6. WinDjView — mporpamma mias npocmoTpa (aiinoB B ¢opmare DIV u DjVu
(cBOOOAHOE MTpOrpaMMHOE OOeCrIeYeHNE, HE OrPaHUYEHO, 0ECCPOUHO);

7. Foxit Reader — mnpukiagHoe mnporpaMMHOE oOOecreueHue Ui IPOCMOTpa
ANEKTPOHHBIX JOKyMeHTOB B cranHgapre PDF (6ecruiatHoe mnporpamMmHoe
obecrieueHue, He OTPaHUYCHO, OECCPOUHO).
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5. IEPEYEHBb OCHOBHOMU u NOMOJITHUTEJBHON YYEBHON
JUTEPATYPbBI, HEOBXOJUMOM 1JI51 OCBOEHUSI JUCHUTILINHBI

5.1. OcHoBHas IUTEpPaTypa:

1.boromonos, H. B. Maremaruka : yueOnuk ais CIIO / H. B. bBoromonos, II.
N. Camoitnenko. — 5-e uza., nepepad. u gon. — M. : UzparensctBo FOpaiit, 2017.
— 396 c¢. — (Cepus : IlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
02325-1. — Pexum nmoctyma : Www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4

2. bammakoB, Mapk IBanoBuu. MaremaTuka: anrebpa W Hayaia
MaTEeMaTU4YeCKOro aHaiam3a, reoMeTpusi [TekcT] : yd4eOHHWK aid WCIONh30BAaHUS B
yueOHOM Mportiecce oOpazoBarenbHbIX yupexaeauit CI10 na 6a3e 0CHOBHOTO 00IIIEro
o0Opa3zoBaHus ¢ MOJYyYEHUEM cpeaHero obmiero oopazosanus / M. U. baiimakos. - 4-¢
u3a., crep. - MockBa : Axkaaemus, 2017. - 253 c. : un. - (Ilpodeccuonanpuoe
oOpazoBanue. O0meo0pa3zoBaTeabHbIe TUCIUATIINHEL). - ISBN 978-5-44

3. bammakoB, Mapk UBanoBuu. MaremaTuka: anrebpa U Hayajia
MaTEeMaTUYEeCKOro aHaiuza, reoMerpus [Tekcr] : 3aauHuK : ydyeOHOe mocodue ais
HCIIOJIb30BaHUsI B Y4eOHOM Iporiecce oOpazoBaTeabHbix yupexaenuit CI1O Ha 6aze
OCHOBHOT'O 00111eT0 00pa30BaHus C MOJyYeHHUEM cpeaHero obiero oopasoanus / M.
N. bammakoB. - 4-e wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -
(ITpodeccuonansuoe obpazoBanue. OO6IIe0OpazoBaTebHble TUCHUIUINHBI). - ISBN
978-5-4468-5127-0 68-5988-7

5. 2 JlonosiHMTEIbHAS 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 : Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-04101-9. —
Pexxum  moctyma @ www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-
6997DSAFADOE.

2. boromonos, H. B. IIpaktnueckne 3ansaTusa no marematuke B 2 4. Yacte 1 :
yaeonoe nocodue st CITO / H. B. boromonos. — 11-e uzn., nepepad. u gom. — M.
: UzpmarensctBo HOpaiit, 2017. — 285 c¢. — (Cepust : Ilpodeccuonanbuoe
obpaszoBanue). — ISBN 978-5-534-01899-8. — Pexum goctyma : www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABGEBG9ALY.

40


http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-6997D8AFAD9E
http://www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-6997D8AFAD9E
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5.3. llepnoanyeckne U3IaHUS:

1. XKypnan Maremartuka B IIKOJIE

2.0nekTpoHHas 6ubnmuoreka "Mznarensckoro qoma "I'peGeHHUKOB"
(www.grebennikon.ru);

3 .ba3sl nannbix komnanuu «Mcer Beroy (http://dlib.eastview.com).

5.4. Ilepeyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOM CeTH
«/HTEpHET», HEOOXOAUMBIX [IJISI 0CBOEHHS TUCIUILINHBI

1.

2.
3.

8.

9.

MunHHuCTepcTBO HayKd H  BbICHIero oOpaszoBaHusi Poccuiickoi
®deneparmu (https://minobrnauki.gov.ru/);

denepanbublii moprai "Poccuiickoe odopazosanue” (http://www.edu.ru/);
Nudopmarnmonnas cuctema "EnrHoe 0KHO A0cTyna K 00pa3oBaTeIbHbIM
pecypcam" (http://window.edu.ru/);

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

®denepanbHbli  IIEHTp HHPOPMAIIMOHHO-00PA30BATEIBHBIX PECYPCOB
(http://fcior.edu.ru/);

Oo0pa3zoBatenbHbIN opTan "Yueoa" (http://www.ucheba.com/);

[Ipoext ['ocymapCTBEHHOr0 HMHCTHTYTa pycckoro s3bika mMmeHu A.C.
[Tymkunaa "O6pa3osanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunas snexkrponnas oudmuoreka (HOB) (http://www.elibrary.ru);
HanmonanbsHas anextponHas oudmuoreka (http:/H30.pd/);

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

(http://gramota.ru/);

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

JIOKaJIBHOM CEeTH)
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6. METOANYECKHUE YKA3AHUA JIAA OBYUYAIOIIUXCAIIO
OCBOEHMHIO JUCIIUITJIMHbI

JlucrumuinHa npeaycMaTpyuBaeT JIEKIIMOHHbBIE U MPAKTUYECKUE 3aHSITHS.

VYcnenrHoe u3yueHue Kypca TpeOyeT MocenieHus JeKIni, akTUBHOU paboThI Ha
MPAKTUYECKUX 3aHATUAX, BBIMOJHEHUE BCEX YYEOHBIX 3aJaHHs MpernojaBaTes,
O3HAKOMJICHUE C OCHOBHOM U JIOMIOJIHUTENILHOM JIUTEpaTypOH.

Bo Bpewmst JieKIiuM CTyICHT HO0JKEH BECTH KOHCIIEKT.

PabGoTta ¢ KOHCHIEKTOM JIEKIMI MpeanoiaraeT mpocMoTp KOHCIEKTa B TOT K€
JneHb mocie 3aHsaTud. [Ipu 3ToOM HE0OXOJUMO MOMETUTh MaTepualbl KOHCIIEKTA,
KOTOpBIC BBI3BIBAIOT 3aTpyAHEHUs sl NoHuMaHus. I[lpu »TomM oOyuaronuiics
JIOJDKEH CTapaTbCsl HAWTHM OTBETHl HA 3aTPYJAHUTENBHBIE BOIPOCHI, HCIOIb3YS
PEKOMEHyEMYIO JInTepaTypy. Eciin eMy camoCTOsATENBHO HE YalI0Ch pa3o0paThCs B
MaTtepuaie, Heo0X0IMMO C(HOPMYIHPOBATH BOMPOCHI U OOPATUTHCS 3a TOMOIIBIO K
MIPENo/IaBaTeIt0 Ha KOHCYIbTAIIUU WK ONVbKaIen JeKIUH.

OOyuaroiieMycsi HEOOXOJIUMO PETYJSIPHO OTBOJAUTH BpeMs i MOBTOPEHUS
MPOMJCHHOTO Marepuala, MpOBEpsisi CBOM 3HAHUSA, YMEHUS U HAaBBIKU IO
KOHTPOJIBHBIM BOIIPOCAM.

IIpakTHyeckne 3aHATHSA COCTABIISIIOT BaXHYI0 YacTh MpodeccHoHaNbHON
MOATOTOBKU CTyAEHTOB. OCHOBHasl 1I€JIb MNPOBEACHUS IMPAKTUYECKUX 3aHATHI —
dbopMupOBaHUE Y CTYACHTOB AHAIUTUYECKOTO, TBOPYECKOIO MBIIIJICHUS ITyTEeM
MPUOOPETEHUS TPAKTUUECKUX HABBIKOB.

Metoauueckue yka3aHus K IPaKTUUECKUM 3aHATUSIM IO JUCITUIUINHE HaAPSY C
paboueil mporpamMmoit u rpadKoM y4eOHOTO MPoIiecca OTHOCATCS K METOANYECKUM
JIOKyMEHTaM, OINpPEAEIISIONIMM YPOBEHb OPraHU3allii U KauecTBa 00pa30BaTEIbHOIO
npoiiecca.

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

B xone BbINOIHEHUS HWHAWNBUIYAIBHOTO 3aJaHUS MPAKTHUUYECKOTO 3aHATHS
CTYJEHT TOTOBUT OTYEeT O pabore. B oTuer 3aHOCATCS pe3yabTaThl BBHITIOJHEHUS
KOKJIOTO MyHKTa 3amanust (rpaduku, TaOIMIBl, pacueThl, OTBETHI HA BOIMPOCHI
MYHKTOB 3aJaHUsl, PEUICHWE MPUMEPOB U 3aAad U T.i.). 3a 10 MUH 10 OKOHYAHUS
3aHSATUS TIPEnojaBaTelb MPOBEPSET OObEM BBHIMIOJIHEHHON Ha 3aHITUU PaOOTHI U
OTMEYaeT pe3yJibTaT B paboueM KypHare.

OcraBiivecss HEBBINIOJHEHHBIMU ITYHKTBI 3aJlaHUSl MPAKTUYECKOTO 3aHSATHUS
CTYJEHT 00s13aH J0JIe1aTh CAMOCTOSATEIBHO.

[Tocne mpoBepku oTYeTa MpenojaBaTelb MOXET MPOBOJIUTH YCTHBIM WU
MHUCHbMEHHBI  OMPOC CTYACHTOB ISl KOHTPOJIE YCBOGHHMS HMMH OCHOBHBIX
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUI 10 TeME 3aHATUS (CTYJICHTBI TOJKHBI 3HATh
CMBICJI TOJIYYEHHBIX MU PE3YyJbTaTOB M OTBETHl HAa KOHTPOJIbHBIE BOMpOCHI). [lo
pe3yabpTaraM MPOBEPKH OTYETAa U OMPOCA BBICTABIISIETCS OLIEHKA 33 MPAKTHYECKOE
3aHSITHE.
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CamocrositenpHast pabota crynentoB (CPC) mo quctuIuinHe UrpaeT BaXXHYIO
POJIb B X0JI€ BCEro yueOHOro mpoiecca.
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7. OHUEHOYHBIE CPEJACTBA JJIsd KOHTPOJIA YCIIEBAEMOCTH

7.1. llacmopT (pOHJAA OLIEHOYHBIX CPEACTB

OueHouHblE  CpelIcTBA  MpEeAHA3HAYEHbl JUISl  KOHTPOJSL M OLEHKH
00pa30BaTENbHBIX JOCTIKEHUH OO0YyYaronIMXcs, OCBOMBIIMX MPOTpaMMy yueOHOMH
JUCUUTUINHBI.

@OHJIT OLEHOYHBIX CPEICTB BKJIIOYAET KOHTPOJIbHBIE MAaTepHaibl IS
OPOBEJCHUS  TeKyllero KOHTpPoJasi B  (GopMe IHPOBEpPOUYHbIE  pabOTHI,
CaMOCTOSITENIbHbIE  PAa0OTBl M KOHTPOJIbHBIE pabOThl U NMPOMEKYTOYHOM
arrecranuu B opme 3auera 1 dK3aMeHa.

ey 1 321244 POHI0B OLICHOYHBIX CPEACTB

@DOHJIbI OLIEHOYHBIX CPEJICTB CO3MAIOTCA I aTTeCTallMd OO0yJaromuxcs ¢
LEIbI0 OLIEHKM UX TMEPCOHAIBHBIX JIOCTH)KEHUH MO3TalHbIM  TpeOOBaHUSAM
cootBercTBytomen [ITICC3 u npeacrasisieT co00il COBOKYIMHOCTh KOHTPOJIUPYIOIINX
MaTe€pUaIOB, MO3BOJISIIOIIMX OLEHUTh YMEHHS, 3HAHUS, NPAKTHUYECKUW OMBIT M
OCBOCHHBIE KOMITETECHIIUU.

@DOHIBI OLEHOYHBIX CPEACTB MO3BOJISIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
NOJrOTOBKM CTYJE€HTAa Ha KaXIOM Odrane oOydeHuss TpeOoBaHUSIM paboueit
IporpaMMbl  y4yeOHOW JHUCUUIUIMHBI, padoueld mporpammbl MNPOPECCHOHATBHOIO
MOZYJIs, IPOrpaMMaM MPAKTHUK, POrPaMME TOCYJaPCTBEHHON UTOTOBOM aTTECTALINHU.
3anayaMu (POHIOB OLIEHOYHBIX CPEJICTB ABJISIOTCS:

—KOHTPOJb W  YOPABJICHHE IMPOLIECCOM MNPUOOPETEHUs]  CTyAEHTaMHu
HEO0OXOAUMBIX 3HaHHUM u YMEHUH, OTIPEJIETICHHBIX (benepabHBIMU
roCcyJapCTBEHHBIMU 0Opa3oBatesbHbIMU cTaHgapTamu CIIO mo coOoTBETCTBYOIIEH
CHELUATBHOCTH;

—KOHTpOJIb W yIpaBlieHHe AocTkeHueM wneneit peannzauuu [IICC3 CIIO,
OTpPEJICNICHHBIX B BHUJE Habopa oO0mmMX ©u TPO(PEeCCHOHATBHBIX KOMIETEHITUH
BBIITYCKHUKOB;

—o0ecreyeHne COOTBETCTBUSL pe3ylbTaTOB OOyYeHHMsS 3ajadaM Oyayuiei
po(eCcCUOHANIBHOM €SI TEIbHOCTH BhIITYCKHUKA.

7.2. Kputepum olleHKH 3HAHUI

OuneHka NUCbMEHHBIX KOHTPOJILHBIX PA00T 00yYalOIIUXCS 10 MATEMATHKE:

OTBeT OLICHUBACTCS OMMEMKOIU «5», eCIIN:

— paboTa BHITIOJIHEHA MTOJTHOCTHIO;

— B JIOTHYECKUX DPACCYXIACHUSIX M OOOCHOBAHWUU PEIICHUS HET MPOOENoB U
OIINOOK;

— B pEIICHHH HET MaTeMaTHYeCKUX OIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OMMCKA, KOTOpasi HE SBJISIETCS CJEJACTBUEM HE3HAHUS WJIM HEMOHUMAaHHS Y4yeOHOTO

MaTepuana).
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Ommemxa «4» CTaBUTCS B CIEAYIOLIUX CITy4asx:

— paboTa BBINOJHEHA TMOJMHOCTbIO, HO OOOCHOBaHWS IIIArOB pEHICHUS
HEJOCTaTOYHBI (€CIM yYMEHHE OOOCHOBBIBATH PACCY)KICHHS HE SBJISIOCH
CHeIUaIbHBIM 00OBEKTOM MPOBEPKH );

— JIONYIIEHbl OJHA OIIMOKAa WM €CTh JIBa — TPU HENOYETA B BBIKJIAJKAX,
pUCYHKax, uepTekax win rpadukax (ecau d5TU BUIbl pabOT HE SBISIUCH
CHeUaIbHbIM 0OBEKTOM MPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIU:

— JomyieHo OoJiee OJHOM OMMOKM WM OoJiee NBYX — TPEX HEIOYETOB B
BBIKJIQ/IKaX, YepTexkax Wi rpadukax, HO oOydarommiics obnagaeT o0s3aTeIbHbIMU
YMEHUSIMHU T10 POBEPSIEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIU:

— JIONYUIIEHBbI CYIIECTBEHHBIC OIIMOKH, MOKA3aBIIUE, YTO OOYYalOIIUICI HE
o0naaeTr 00s3aTeIbHBIMUA YMEHUAMH 10 JAHHOW TEME B MOJIHON Mepe.

OueHka yCTHBIX OTBETOB 00y4alONIUXCS 10 MaTeMaTHKe:

OTBET OLICHUBACTCS OMMEMKOU «5», €CIIA CTYACHT:

— TIOJIHO PacKpbhLI CoOJIep)KaHHE MaTepuaiga B o0beMe, MPeayCMOTPECHHOM
IIPOTPaMMON;

— U3JIOKWI ~ MaTepuall  I'PaMOTHBIM  SI3BIKOM,  TOYHO  MCIIOJIB3Ys
MaTeMaTUYECKYI0 TEPMUHOJOTUI0O U CUMBOJHUKY, B OINPEACICHHON JOTUYECKOU
ITOCJIEIOBATEIBHOCTH;

— TPABUJIBHO BBINOJHWII PHUCYHKH, YEPTEXKH, TpapuKH, COIYTCTBYIOIIUE
OTBETY;

— TIOKa3aJl YMEHHE WJUTIOCTPUPOBATH TEOPHIO KOHKPETHBIMM MPUMEpPaAMH,
MIPUMEHSITh €€ B HOBOU CUTYaIIMH MIPU BBITIOJIHEHUU MTPAKTUUECKOTO 3a/1aHus;

— TPOAEMOHCTPUPOBAJT 3HAHWE TEOPUM pPAHEE H3YUYEHHBIX COMYTCTBYIOIIHUX
TeM, C(POPMHPOBAHHOCTh M YCTOMYHMBOCTH HCIIOJIB3YEMBIX IIPH OTBETC YMCHHU M
HaBBIKOB;

— OTBEYaJI CAaMOCTOSITEIIbHO, 0€3 HaBOIAIIUX BOIIPOCOB MPEIIOIaBaTEIIs;

— BO3MOXHBI OJHA — JIBE HETOYHOCTU NPH OCBEIICHUH BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJKaX, KOTOPbIE YUYCHHMK JIETKO HUCHpPaBUJI MOCJE 3aMEUaHUs
YUUTES.

OTBET OLICHUBACTCS omMmemKkou «4», eciau YIOBJIECTBOPSIET B OCHOBHOM
TpeOOBAHMSIM Ha OLIEHKY «5», HO MPU ITOM UMEET OJNH U3 HEAOCTATKOB:

— B M3JI0KCHUHU JIONMYIICHb HEOOJbIIME MpOOeNbl, HE HCKa3HUBIIEE
MaTEeMaTHYECKOE COJIepKaHNEe OTBETA;

— JIONYIIEHBI OJIMH — JBa HEJ0YETa MPU OCBEIICHUU OCHOBHOTO COJCP>KaHUS
OTBETa, UCIIPABJICHHBIE TTOCIIC 3aMEUaHUs MMPETNo aBaTes;

— JIOMyIeHbl omuOka win 0oyiee JBYX HEIOYETOB MPHU OCBEIICHUU
BTOPOCTENEHHBIX BONPOCOB WM B BBIKJIAJKaX, JEIKO HCIPABICHHBIE IOCIE
3aMeuYaHus MpenoaBaTesis.
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Ommemxa «3» CTaBUTCS B CIEAYIOIINX CIydasx:

— HENOJIHO PACKPBITO CcoAepXkaHHe MaTepuana (CoAepk aHUEe H3JI0KEHO
¢parmeHnTapHO, HE BCerja IMOCJIEIOBATENbHO), HO TMOKa3aHO o0O0Ilee MOHUMAaHUE
BOIpOCA UM  IPOJEMOHCTPUPOBAHbBl YMEHMS, JOCTAaTOYHBIE [UIsI  YCBOEHUS
IporpaMMHOro marepuaina (ompeneneHsl «TpeOoBaHMSIMU K MaTeMaTHYECKOM
HOJIFOTOBKE 00YYarOIIUXCs» B HACTOALLEH MPOrpaMme 110 MaTEMATUKE);

— HUMEJNNCh 3aTPyAHEHUS WM JIONYLIEHbl OMIMOKM B  ONpPEIEICHUU
MaTE€MaTUYeCKOM TEPMUHOJIOTHMHU, YEpPTEKax, BBIKJIAJKAX, HCIPABICHHBIE IOCIIE
HECKOJIbKMX HaBOJSIIUX BOIIPOCOB MPEIO1aBaTEels;

— CTYACHT HE CIPaBWICA C NPUMEHEHUEM TEOPUU B HOBOM CUTyallMu MpHU
BBIMIOJIHEHUM MPAKTUYECKOIO 3aJaHMsi, HO BBIIOJHWI 3aJaHusl 00s3aTEIbHOTO
YPOBHSI CJIO)KHOCTH IO IaHHOU TEME;

— MNpU JOCTaTOYHOM 3HAHUM TEOPETHMYECKOT0 MaTepHaja  BbISBIICHA
HeJ0CTaTOYHasi CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHMI U HABBIKOB.

OmmemKa «2» CTaBUTCA B CIEAYIOIIMNX CIIydasX:

— HE PacKpbITO OCHOBHOE COJIep KaHKE yueOHOro MaTepuraa;

— OOHapyX€HO HE3HAHHE YYCHUKOM OOJIbIlIeW WM HamOoJiee BaXKHOW 4acTH
yueOHOro MaTepuara;

— JIONYIIEHbl OIIMOKM B OMNpPENEJICHUM NOHATUH, MPU HCIOJIB30BAHUU
MaTE€MaTUYeCKOM TEPMHUHOJIOTMHM, B PHUCYHKaxX, uepTexax WiId rpadukax, B
BBIKJIQJIKaX, KOTOPbIE HE MCIPABIICHBI II0CIE HECKOJBKUX HABOJSALIMX BOIIPOCOB
IPErno1aBaTelIs.

Oo0mas kiaccupukanusa omMMUOOK:

[Ipu oneHke 3HaHUN, YMEHUN U HAaBBIKOB OOYYAIOIIMXCS CIEAYET YYUTHIBATH
BCE OMIMOKM (rpyOble U HETPYObI€) U HEAOUYETHI.

1. 'pyObIMH CUUTAIOTCH OIIUOKM:

— HE3HAHWE OIpPEJIETICHUS] OCHOBHBIX MOHSITUM, 3aKOHOB, MPABUJ, OCHOBHBIX
MOJIOKEHUN Teopuu, He3HaHue (HOpMYyJ, OOIICTPUHSATHIX CHUMBOJIOB 00O3HAYCHUI
BEJINYWH, €IMHUL] KX U3MEPEHUS;

— HE3HaHWE HAMMEHOBAHUU €TMHUIL] U3MEPEHUS;

— HEYMEHUE BBIJIETIUTh B OTBETE TJIABHOE;

— HEyMEHHUE NMPUMEHSThH 3HAHUS, aJITOPUTMBI ISl PEIICHUS 3a/1a4;

— HEyMEHHE JieJaTh BBIBOJIBI M1 0000IICHUS;

— HEYMEHHE YUTaTh ¥ CTPOUTH TpadUKHy;

— HEyMEHHue MOJIH30BAThCS MePBOMCTOYHUKAMH, y4eOHUKOM u
CIIPaBOYHUKAMU;

— TOTeps KOPHS UM COXPaHEHHE MOCTOPOHHET0 KOPHS;

— orOpaceiBanne 6e3 00bSICHEHUH OJHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OITUOKU;

— BBIYMCJIHUTENBHBIC OIUOKH, €CJIM OHU HE SIBJISIFOTCSI OITUCKOM;

— JIOTUYECKHE OIINOKH.
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2. K HerpyObIM omu0Kkam cjiegyer OTHeCTH:

— HETOYHOCTh (hOPMYJIMPOBOK, ONPENEICHUN, NOHATUNA, TEOPH, BbI3BAHHAA
HEIOJIHOTOM OXBaTa OCHOBHBIX IMPU3HAKOB OMPEIEISEMOTO MOHATUS WU 3aMEHOU
OJTHOTO - IBYX U3 3TUX NPU3HAKOB BTOPOCTEIIEHHBIMU;

— HETOYHOCThH rpaduka;

— HEpalMOHAIbHBII  METOJA  pElIeHUus  3aJaud  WIM  HEJOCTAaTOYHO
IPOAYMaHHBIM IJIaH OTBETa (HapyIIEHHE JIOTUKH, MOJAMEHA OTAEIBHBIX OCHOBHBIX

BOIIPOCOB BTOPOCTENEHHBIMU);
— HepaluOHaJIbHbIE METOABI PAOOTHI CO CIIPABOYHOM U JIPYTO#l IUTEPATypOil;

— HCYMCHHUC PCHIATH 3ada491, BBIIIOJIHATH 3aaHUs B 06H.I€M BHUAC.

3. Hemoueramu ABJISAIOTCH:
— HepalMoHAIbHBIC TPUEMBI BRIYUCIICHUN U MPE0Opa30BaHMIA;

— HEOpEeXHOE BHINIOJIHEHUE 3aIUCEl, UepTeXKEeM, CXeM, rpauKoB.

7.3. OnleHOYHBIE CpeICTBA JIsl MPOBeIeHUs TeKYIell aTTecTAlNU

Texymuii KOHTPOJIb MOKET MIPOBOJUTHCA B (popMe:

— (hpOHTANIBHBIN ONPOC
— HHJIUBUAYAIBHBIN YCTHBIA OITPOC

— THCHMEHHBIA KOHTPOJIb
— TECTUPOBAHHE MO TEOPETUYECKOMY MaTepHUay
— mpakTudeckas (JlabopaTopHasi) paboTa

— 3amuTa pedepara

— 3alnuTa BBIIIOJHCHHOI'O 3aaHM,

— pa3paboTka nmpobyieMbl Kypca (oKIam).

OueHuBaHue NPU TEKYIIEH aTTeCTalluN

®opma Braxerus JInunsble [Ipumepsr
aTTecTaly | 3HAHHUS Ymenus (HaBbIKH) KayecTBa OLICHOYHBIX
" CTyJEHTa CPEICTB
YcerHbII KoHntpoub Onenka Onenka Onenka Bomnpocsr
OIIpOC IO | 3HAHUH 1O YMEHHUS HaBBIKOB CIOCOOHOCTH TPUIIATat0TCs
TeMaM OTpe/IeNIEHHbIM | pa3nyarh paboThI ¢ OTIepaTHUBHO U
npobiaemam KOHKPETHbIE JUTEPATypHBl | KAUYECTBEHHO
TIOHSATHUS MU OTBeuaTh Ha
MCTOYHUKAMHU | TIOCTaBJIEHHbIE
BOIPOCHI
Pedepar Kountposnb Ouenka Ouenka Ouenka Temsbl
(moxmnan) 3HaHUH 1O YMEHHUSI HaBbIKOB CIIOCOOHOCTH K pedeparoB
OIPECIIEHHBIM | pa3Inyarhb paboThI ¢ CaMOCTOSITENIHO | (JI0KJIaJ10B)
npobiieMaM KOHKPETHBIE JIUTEepaTypHbl | i paboTe u IPHUIIAraloTCs
MOHATHUS MU aHaJIN3Y
HMCTOYHUKAMU | JINTEPATYPHBIX
VICTOYHUKOB
KoHTpoib OneHka Onenka Onenka Kontponsn
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KonTposns
Has paboTa

3HAHUS
TEOPETUYECKUX
OCHOB
MAaTEeMaTUKHU.

YMEHHUS
paboTarts C
MaTeMaTU4ecK
UM aInapaToM
TSt
o0ecrnieueHus
penieHus
MPAaKTUYECKUX
3amad.

HaBBIKOB
paboThI ¢
MaTeMaTU4ecK
UM aInapaToM

CIIOCOOHOCTH
OIIEpaTUBHO U
Ka4eCTBEHHO
pemiarb
[TOCTaBJIEHHBIE

Ha MPAKTUYECKUX
paborax 3amauun

u

apryMeHTHpOBAaT

b PE3YJILTATHI

bI€ pabOTHI
NIPWIATAKOTCS

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

IIpumepHbIe BONPOCHI AJIs1 YCTHOTO ONpoca:
1./laiiTe onpeneneHne KOMIUIEKCHOTO YHCIA.

2.JlaliTe onpeeiecHuE MHUMOW €TMHULIBI

3.Ha3oBuTe HaTypalbHbIC YUCTA.
4.Ha3oBuTe panmoHaIbHbIE YHCIa
5.HazoBure crerieHn MHUMOM € IUHUIIBI
6.Kakue KOMILIEKCHBIE YK CIIa HA3bIBAKOTCS PABHBIMU
7.Kakue KOMIUIEKCHBIE YK CIIa HA3bIBAKOTCS COMPSKEHHBIMH.
8.Kakne KOMILJIEKCHBIE YHCIIa HA3bIBAKOTCS TPOTUBOIOJIOKHBIMU
9.Kak n3o0pakaroTcsi KOMIJIEKCHBIE YHCIIa TEOMETPUUYECKU
10.JaitTe onpeneneHre MOLyJsi KOMIJIEKCHOTO YHCIIa.
11.Kak HailTH apryMeHTbI KOMIUIEKCHOTO YHCIIA
12.Ilepeuncaure (OpMbl 3aMHCH KOMIUIEKCHBIX YHCET
13Kak BBINOJHSTE ACUCTBUS HaJl KOMILJIEKCHBIMU YHCJIaMU B alreOpandeckoin

dbopwme.

14.HazoBuUTE YUCIIO COMPSHKEHHOE KOMIUIEKCHOMY Yuclly Z = 2 - 31 ¥ IEPEMHOKHUB
HUX JalTe OTBET
15.Yemy paBHBI KOPHU KBaAPATHOTO YPABHEHUS C OTPULATEIbHBIM
JTUCKPUMUHAHTOM.
16.JaliTe onpeaeneHrne KOMILUIEKCHOTO YUCa.
17.3anucars CBOMCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3aTEIIEM.
18.Yto Ha3bIBaeTCs JOorapu(mMoM C MPOU3BOILHBIM OCHOBAaHUEM?
19.3anmcaTh OCHOBHOE JIOTApU(PMUIECKOE TOKIAECCTBO.
20.ITocTpouTs rpaduk nokazaTesbHON (YHKIMHU C OCHOBaHUEM OoJibiie 1.
21.Yto HazbiBaeTcs jorapupMupoBaHueM?
22.Yt0 Ha3bIBAIOT HATYPAIbHBIM JOrapupmom?
23.3anucats hopmyily iepexoia OT OJJHOTO OCHOBAHUS K Apyromy?
24.HazoBure ¢popmyisl Kpamepa.
25.Ilepeuniciure METO/ABI PEIICHUSI CUCTEM JIMHEHHBIX YPABHEHUH C IBYMS
HEU3BECTHBIMM.
26.1lepeunciute METOIbI PEIIEHUSI CUCTEM JIMHEMHBIX YPAaBHEHHU C TpeMsi
HEU3BECTHBIMM.
27.Ha3oBuTeE CBOICTBA OMPEAECTUTENS.
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28.Ecnu onpenenutens paBeH HYJIH0, TO CKOJIBKO PEHIEHUH UMEET CUCTEMA
29.Yto Ha3biBaeTcs GyHKIMEH?

30.Yrto Takoe 0061acTh onpeaesieHus U 00J1acTh 3HAUeHUH PYHKITUN?

31.Yto Ha3weiBaeTcs GpyHKIMEH 0OpaTHON JaHHOM ?

32.Jlath omnpesiesieHue CI0KHON QyHKIIUU.

33.IlpuBectu mpuMepbl OOPaTUMBIX (QYHKIIHMA.

34.IlepeuncnuTh criocoObl 3aaHusl GYHKIUM, UX TOCTOMHCTBA U HEIOCTATKU.
35.Yto Ha3bIBaeTcs rpaukoM (pyHKIHH?

36.KakoBbI ocoO0eHHOCTH TpadUKOB MPsIMON U 0OpaTHOM PyHKIMH?

37.0T yero 3aBUCUT 00IACTh OMPECIICHUS CIOKHON QYHKITUU?

38.Kak no rpadguky GyHKIIUNA ONPENCTUT, SIBISCTCS U (PYHKITUS YETHON, HEYETHOM.
39.Yto Ha3bIBaeTCs MPOU3BOAHON (PYHKIIMH?

40.Yto nmoka3siBaeT Npon3BogHas (PyHKIHS B TOUKE?

41.KakoB reOMETPUYECKUN CMBICIT TPOU3BOTHOM ?

42.KakoB (hpu3udecKkuil CMbICI MPOU3BOIHOM?

43.Kakue cBOWCTBa MPOU3BOIHOM BbI 3HAETE?

44 Tlo xakuM (opMyJiaM BBIYUCIISIOTCS IPOU3BOJHBIE TPUTOHOMETPUYECKUX
byHKIUH?

45.I1o xakuM (opMyJiaM BBIYUCISIOTCS IPOU3BOJHBIE CTEIEHHON (PYyHKIIMH?
46.I1o xakuM (opMyJiaM BBIYUCISIOTCS IPOU3BOHBIE TOKA3aTEIbHON (PYHKITUH?
47.11o xakuMm (opmysaM BBIYHCIIAIOTCS IPOU3BOIHbIE JOrapuPMUiecKkoil pyHKIun?
48.Kak BBIYMCIISIFOTCS TPOU3BOJIHBIE CIOXKHON (PYyHKIUU?

49.Yto HazbiBaeTcs quddepenipanom GyHKIuu?

50.Y1o HE0OX0IMMO C/ieNIaTh, YTOOBI BBIYUCIUTH AU PepeHran GyHKIuu?
51.Kakoli Bua uMeeT ypaBHEHHE KacaTellbHOU K Tpaduky GyHKIuu Y= y(X)?
52.KakoB reomerpuueckuit cMbica auddepenimana?

53.Kakas ¢hyHKIMS Ha3bIBA€TCS MOHOTOHHO BO3pacTaroIIei?

54 Kakas (pyHKIIMSI Ha3bIBAE€TCS MOHOTOHHO YOBIBAIOIIEH?

55.Kak uccrnenoBath (yHKIIMIO HA MOHOTOHHOCTb?

56.Kakue TOUKM Ha3bIBAKOTCS KPUTUUECKUMU?

57.Yt1o Takoe 3KCTpeMyM (pyHKITUU?

58.Kak uccrnenoBarh (yHKIIHIO HA IKCTPEMYM I10 TIEPBOMY MTpaBUIY?

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

60.Kak BbIUMCIUTH HAaMOOJbLIEE U HAMMEHbBIIIEE 3HAUCHUE (PYHKIIMU Ha
MIPOMEXKYTKE?

61.Yto siBnsieTCss OCHOBHOM 3a/1aueil MHTErpajJbHOTO UCUUCIICHUS?

62. Kakas ¢pyHKIMA Ha3bIBaeTCs MEPBOOOPA3ZHON JIJIs 3aJaHHON PyHKIMN?

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

64. Chopmynupyiite TeOpeMy O CYIIECTBOBAHUHU MEPBOOOPA3HOM (HYHKITUH.
65. IlepBooOpa3Has ompenenseTcss HeoHO3HauYHO. Kak 9T0 Hy»KHO MTOHUMAThH?
66. Ilouemy npu MHTErpUPOBAHNN (DYHKIIHI MMOSBISAECTCS MPOU3BOIbHAS
MOCTOSTHHAS?

67. Ilouemy oHa (GYHKIIHS KMEET MEITYI0 COBOKYITHOCTH MIEPBOOOPA3HBIX ?
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68. Kak 3amucaTh BCIO COBOKYITHOCTh IEPBOOOPA3HBIX (DYHKITHIA?
69. Yto Ha3bIBaeTCS HEOMPEAEICHHBIM UHTErPATIOM?

70. Yewm oTnnuaeTcs HEONMPEIeICHHBI HHTETPajl OT epBooOpa3Hon PyHKIIUNU?
71. TloueMy UHTETpas Ha3bIBAETCS HEOMPEIEICHHBIM?

72.Y10 Ha3bIBAETCS BEKTOPOM B IIPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74.YeMy paBeH yroyl MKy BEKTOpaMu?

75.Yemy paBHa JyiHa BEKTOpa?

76.YUemy paBHO CKaJIIpHOE MTPOU3BEICHUE BEKTOPOB?

77.Yemy paBHO BEKTOPHOE MTPOU3BEACHUE BEKTOPOB?
78.HauanbHOe NMOHATHE CTEPEOMETPUH (OMPEACICHUE, OCHOBHBIE TTOHSTHUSA).
79.AKCHOMBI CTEPEOMETPUH.

80.CnencTBust U3 aKCUOM.

81.B3anMHO€ pacnonoKeHue ABYX MPSIMbIX B MPOCTPAHCTBE.
82.B3auMHO€E pacIoyioKeHUe NPSIMON U IIIOCKOCTH.

83.IIpu3Hak napamieabHOCTH IPSMOM U IIIOCKOCTH.

84.IIpu3Hak napaaieabHOCTH ABYX IUIOCKOCTEM.

85.Teopemsl 0 MapajuieIbHbIX MIIOCKOCTSX.

86.IIpu3Hak nepneHAUKYISIPHOCTH MPSMOM U TIJIOCKOCTH.
87.YpaBHEeHUS TIIOCKOCTH (00111€e€).

88.IIpu3Hak nepneHANKYISIPHOCTH ABYX MIIOCKOCTEM.
89.YcnoBue nmapayiebHOCTH ABYX INTIOCKOCTEM.

90.Y cnoBre NEepNeHANKYISIPHOCTH IBYX INIOCKOCTEH.

91.¥Yron mexny AByMs INIOCKOCTSIMU.

92 ITapameTpHuueckoe ypaBHEHHUE MPSIMON B IPOCTPAHCTBE.
93.Kanonnueckoe ypaBHEHHUE NPSIMOM B IPOCTPAHCTBE.

94.Yt1o Ha3bIBAE€TCS MHOTOIPAHHUKOM?

95 IlpuBeauTe npuMeEpPbl MHOTOTPAHHUKOB?

96.UT10 Ha3bIBACTCS TEJIOM BpaIeHus?

97 IlpuBeaute npuMeEpPHI TEJ BPALLICHUS.

IIpyMepHBIEe KOHTPOJIbHBIE PA0OTHI
Konrpoabnas padora Nel no reme «KopHu, crenenu, J0orapupmsi»
BapuanTt Ne 1

1. Beruuciure:
a) 5— (27)=:(8)3
6) 2393324

2033
B) —

/37
r)

n

10 — log. 4:

b
’ lﬂgﬁ o3 O

[+ pam
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I[) 3 2log, 5;
1 1
2 lngzg— lo 225
log, 256
2. prOCTI/ITe BBIPpaXCHUC:!

9;.:3-;:??: S22
a) _5 ; 6) ETr

kE =z Va

3. BeimostHUTE IENCTBUS:
Bapuant Ne 2

1. Beruuciure:
2

o (5
6)4-325-2- 340,

8) ¥36- 24 54;

r) 2-log; 6 —logs 4,
I[) 4319g43;

e) 111c:g24-+1og112.

2. YIpocTuTe BHIPAKECHUE:
2
a) (32x71°)7s; 6) v32a7-Yad.
3. BBINOJIHUTE JEHCTBUSL:

1

log,-5 + T

IIpuMepHbIe PaKTHYECKNE 3aJAHUS:
3aganmue 1:

BapuanT Ne 1

1. Beruucaure:
a) 2-(0,3%)z;
0) yi18-¥ —12;

B) V12-32-36;
r) 4-log, 2-log, 4 + 2;
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n) logs; 200 —log; 8;
e) 1043 logmi.

2. anOCTI/ITe BLIp&)KeHI/Ie'
a)

3. BeimostHUTE TENCTBU:

(3a 3] az

: 6) V2n13-3/8n3,

17

BapuanTt Ne 2

1. Beryucnure:
a) 3-8z —(8%)z;

3 12D

6)0,5-

») Y16- vy 2377
r)logys 6 —loggs12;
)1“%_39 _
log, 2
e) (log; 6 —log; 12 + log; 24) - log,, 25.

2. YIpoCTHTE BBIPaKEHHE:
T 2
- - i7 - 24
a) y=-ys; 0) Vx2°:"Vxe

3. BeImosiHuTE IEUCTBUA:

17

].Dglg 1? - ].Gglg E

3aganmue 2:
BapuanT Ne 1
BorauciauTh npenenst:

2
1. lim 3x* -17x+10 2 lim—2—X 3. im \/1+z2 —1. 4. lim 2x° +x+1
o 3x% —16x+5 X253 —4/2X — V3 3z H°°3x +x2+1
2x2—5x—3
5. Berauciuts npezen GyHKuuu lim——————mnpux, =3 1 X, = .

x>% 3x? —4x 15

Bapuant Ne 2
Boluncnuth npeaens:
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2 _ 12 4 3
1. Iimw. 2. lim X . 3. Iim#- 4. Iimw.
x->1 3x° —2x -1 x>0 /34 x —+/3—X x—>0 X x—o T _8x° 41
AX? —Tx -2

2

5. Beraucnuts npeaen GyHkuu lim

Ipux, =0 U X, =o0.
X=X 2X p 0 0

—-X—-6
IIpumepHbIe caMOCTOSITEIbHbIE PA00THI

Paoora 1:
Bapuant Ne 1
1. Beruucnure:

2tg (%) -[tg % + cos%] .

a) ,
COSﬂ—ZSiI’]B—ﬂ-
5) cos’ 336" —cos’ 156° +1g100° - tg350° tg°18”
tg°72° +ctg?162° 2
B) Sin(a — f),ecucosa = g,cos,ﬁ = —215, 3?” <a<2rur<pf< 37”;

3 r
r) COSZ&’,ewluCOSO(:g U 0<a<§'

tg150° sin200°
c0s320°ctg140°

3. BerunciauTte 3HaYEHHE OCTAIBHBIX TPUTOHOMETPUYECKHX (QYHKIUH yriia o,

2. OmnpenenuTe 3HAK BbIPAKCHHUS:

3
€ClIn Ctgazﬁ u 7Z'<05<—7T.
3 2
. 5,37
Sin (?4'@) Sinz(_a)

: -1,
2

4. JlokaxxuTe TOXIECTBO:

5. Ynpocture: sin(a - 2r)- cos(‘%ﬂ —a)+tg(r—a) ~tg(377r +a) +C08° (% -a).

Bapuant Ne 2
1. Beruucnure:
sin® x —3c0s® X
a) y=

=— , ecim tgx = 3;
2sin® X +C0s” X
0) sin(—%)+cos(1;7[)+tg(2§”)—ctg(

37, |
T) ;

B) tg(a + f),ecnu Ctgazg, 0<a<%;

o 3 3r
) COS—,ecmuCoSa=— U —<a<2r.
2 5 2
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sin145°ctg250°
c0s315°tg200° °
3. BerunciauTe 3HAYCHHE OCTAIBHBIX TPHTOHOMETPUYCSCKHMX (QYHKIHHA yIriia o,

2. OmpenenuTte 3HAK BHIPAXKECHUS:

4
€CIIM COSay=—— U —<a <7,
5 2
4. JlokaxkuTe TOXISCTBO: tga -tgpf + (tga +1gp) - ctg(a + f) =1.

T T . T . T
_ : 0S(=)-cos(=) —sin(=) -sin(=) .
5. Ympocrture (4) (6) (4) (6)

Pabora 2:
10. Cl — 80l (tgx)! —
2. (x)= o, (otgy) =
B wactnocty, X = 10°.  (arcsinx)’ =
(x?) = 11°.  (arccosx)’' =
(oY = 12, (arctgy)' =
x) = 13°.  (arcctgy) =
1 ' I[TPABUJIA JUDODEPEHIIMPOBAHWA
— = (V] r__
[x) 14° (u+v)' =
3%, (kx+b)' = 15°.  (U-v)' =
40. (ax)/ — 160 (uv)! —
B yacTHOCTH, (€)' = 17°.  (cu)'=
5°, (log, x)' = 18°. y '
B wactHOCTH, (Inx)" = (Vj -
lgx)' = ,
(Igx) ( 1 ) i
B yactHOCTH, v .
6°.  (sinx)'= [TPOU3BO/IHA ST CJIO)KHOM ®VHKIINU
7°.  (cosx)' = 19°. f(p(x) =
Pabora 3:
3anucaTh TaOJUYHBIE MHTETPAJIBI:
1°, I 0dx =
2°. Ixadx = B yactHoCTH, Idx =
O
' X
X X
4°. Ia dx = B wactHOCTH, Ie dx=
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5°. jcos xdx =
6°. '[sin xdx =
7 j coi)z( X
8" J. si:)z( X
0. j%
10°, j% -

7.4.01eHOYHBIE CPeACTBA ISl IPOBEICHHUS NPOMEKYTOYHOM aTTeCTAlNH

=B yactHOCTH, .f =

dx
— X2

V1

ITpoMexxyTouHast aTTecTanus

dx
B yvacTHOCTH, j > =
1+x

N JInunble ITpumepsr
dopma [IpakTrueckui
ATTeCTALHH 3HaHuSA YMmenus ONBIT (BIAZETD) KadecTBa OIICHOYHBIX
CTYJEHTa CPEICTB
Huddepen | Konrpoin Onenka Orenka Omnenka KonTponpsHas
LUPOBAHHBI | 3HAHUS YMEHHUsI peliaTh | HaBBIKOB crocobHocTu | pabota
i 3ader (B | OCHOBHBIX THUTIOBBIC JIOTHYECKOTO IPaMOTHO U | NIpHJIaracTcs
BUJIE onpejeNeHul, | 3agadu B | MBIIIJICHUS] TPHU | YETKO
KOHTPOJBH | TEOpeM, obacTu peleHny  3aja4 | u3jIarathb
oii paboTsl) | hopmy, npodeccuoHaNb | B obyacTu | marepuan B
MpaBWI W Tp. | HOH po(eCcCUOHANb | MUCBMEHHOM
B MaTeMaTHKe | JCSITENbHOCTH. | HOM BUJIE
Orenka NEeATEILHOCTH
YMEHHUS
MTOHNMATH u
YMETb
MPUMEHITh Ha
MIPaKTUKE
TEOPETUYECKU I
MaTtepuan
DK3aMeH KonTposns I'pamoTHO Orenka Bonpocet  u
3HAHUS W3nararthb CIOCOOHOCTH | OHMIIETHI
OCHOBHBIX TEOPETUICCKHIA IPaMOTHO W | NIPHJIATAOTCS
ompejeNeHul, | MaTepuanl u YEeTKO
TeopeM, YMeJIo u3JaraTh Xo.
dbopmy, MPUMEHSITh €To pelieHus
MpaBWI W Tp. | IPH  PEHICHUH 3a/aq B
B MaTEeMaTHKE | MPAKTHYECKHUX obmactu
3a1a4 npodeccuona
JIbHOU
JESATEIILHOCT
u
apryMEHTHPO
BaTh
pe3yIbTATHI
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7.4.1 llpumepHBbIe BONPOCHI I MPOBEAEeHUS MMPOMEKYTOYHOM aTTeCTaAlMu:

1. Llensie u panuoHalibHble uKcia. JledicTBUTENbHBIE uucia. 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.

5. [TokazarenpHbIe ypaBHEHUS U HEpaBeHCTBA. CIIOCOOBI pelIeHHUS.

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 TOXAecTBa. Popmyiibl npuBeaeHus. CUHYC U
KOCHHYC JIBOMHOTO yTJa.

8. [Ipocrenmue TPUTOHOMETPUYECKUE YpaBHEHUS. Pemenne
TPUTOHOMETPUUYECKUX YPABHEHHIMA

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

10. Crenennas ¢pyHKIIUA: ONpenesieHne, CBOMCTBA U TpaduKu
11. Tloka3atenbHast GyHKIMS: ONpeeTieHne, CBOMCTBA U TpadUuKu
12.  Jlorapudmudeckast QyHKIHS: ONpeeIeHNEe, CBOWCTBA U TPadUKH.
13. Cunyc, KOCHHYC, X CBOMCTBA U TPa(UKH.
14. TaHreHc, KOTaHI€HC, UX CBOMCTBA U IPAPUKHU.
15. IIpeoOpazoBanusi  rpaduxoB. [lapamiensHblii  MEepeHOC,  CUMMETPHS
OTHOCHUTEJILHO OCEH KOOpJIMHAT U Hayajla KOOPAUHAT, PaCTSKEHHUE U CxKaTHE.
16. IIpousBoaHas: omnpeaeieHne, FeOMETPUUECKUN U PU3NUECKUN CMBICI.
17. TlpaBuna u popmyinsl auddepeHupoBanus GyHKIIUAN.
18. HeoOxoaumMble W MOCTaTOYHBIE YCIOBHS BO3pacTaHUs W yObIBaHHS (YHKIUH,
CYIIIECTBOBAHHSI SKCTPEMYMaA.
19. Heob6xoaumble W JOCTaTOYHBIE YCIOBHS BBIMYKIOCTH M BOTHYTOCTH Tpaduka
¢bynkuuu. OnpeaeneHne TOUKy neperuoa.
20. Hawubonpiiee u HanMeHbIIIEE 3HAYCHUS (PYHKITUU HA TIPOMEKYTKE.
21. OOmas cxema nocTpoeHus rpadukoB GYHKIIUNA C TTOMOIIBIO MPONU3BOTHOM.
22. IlepBooOpa3nas: ompenencHue. HeompeneneHHbI WHTETpaN: ONPEACICHUE U
CBOWCTBA.
23. ®opmynsl uHTerpupoBaHusa. CrnocoObl BBIYUCIEHHUS  HEOIMPENEIEHHOTO
WHTETpasa.
24. OmnpeneneHHBIN UHTETPA: ONpeIeTIeHIE, TEOMETPHUECKUNA CMBICT M CBOMCTBA.
25. KpuBonuHeiiHas Tpaneuus: TIOHSATUE, CHOCOObI BBIUMCICHMS IUIOIIATU C
MOMOMUIBIO ONPEAEIEHHOTO HHTErpaa.
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26. OcHOBHbIE MOHATUS KOMOMHATOPUKH.

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

28. Bekrop: ompeneneHue U JeWcTBUA Haja HuMmH. CBoHcTBa ACHCTBHM Haa
BEKTOPaMHU.

29. llonsTue mpsAMOYTOJBHOM JAEKAPTOBOM CUCTEMBI KOOPAMWHAT Ha IUIOCKOCTU 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
npocTpaHcTBe. OCHOBHBIE TEOPEMBI O MAPALIETBHOCTU MPSMON U INIOCKOCTH.

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

33. IleprneHOUKyIIpHOCTh TPSIMOM M  IUIOCKOCTH. 3aBUCHUMOCTh  MEXKIY
NapaJyieIbHOCTBIO U MEPIIEHIUKYIISIPHOCTBIO 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 napayenenurnene. 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 I IPOBEeHNs IPOMEKYTOYHOMN aTTecTAllNU

BapuanTt Ne 1

1.  Pemmre ypaBuenue: (x —3)* + (x —4)* — (x — 5)* —x = 24,
2. Pemunre cucteMy HEpaBeHCTB: {61: +2>3x—4,
2x+1>=4x—-7.
3. Pemmure cucreMy ypaBHEHUMH C [OMOLIBIO OIPEACIIUTENECH CUCTEMBI:

2x +6y—3z=18,

}51: + 3y +3z=48,
8x—3y+2z=21
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4. Pemmre ypaBHenus: a) logs x = 2logs 3 + %Iﬂga 49 —Ellaga 27;
0)9* —2-3* = 63.

sin? (E)+ tgz (E)—E casE
3 3 4

5. Brruncnure: CGSZ(E)+CE'§3(E)—2 -
4 =] 4
6. Beruucnure 3HaYeHHE OCTANBHBIX TPUTOHOMETPHUYECKUX (DYHKIMH yria o,
eCIu Sina = —zngﬂi a << I,
Z;+2;
7. JInst 3aaHHBIXZ 1, Z3, Z3, Z4 BBIYUCIUTH BHIPAXKCHHE — eclu

Zl - 3+ i,ZQ - _2 +31,Zg - 4_ 21:,34‘ = 4.‘1-

Bapuant Ne 2
1.  Pemmre ypauenue: (5x +4)(5x —4) —10(x — 2) = 4.
2. Pemure cucteMy HEpaBEeHCTB: {Sx —8<2x—10,
2—5x>=6—6x
3. Pemmire cucremy ypaBHEHHH C TIOMOIIBIO OINPEAECIUTENEN CHCTEMBI:
5x—3y+4z=06,

2x—y—z=0,

x—2v+z=0.
4.  Pemmre ypaBHeHus: a) logi x + log: x = 6;

6) 5**1 —3-5%% =122

3 ctg%+ tg%-(tg%+sm%)-

5. Brerunciaure: T
2—cosmT—2 sin;

6. Brruucnure 3HaueHUWE OCTalIbHBIX TPUTOHOMETPHUUECKUX (YHKIUMN yria o,

*\-"E AT
€CJIA COS & =?H?=::: o << 2.

Zq4 —Z
7. JI71s1 3a1aHHBIXZ 1, Z9,Z3, Z4 BEIYMCIIUTH BBIPAXKEHUE i, eCIIn
3T =4

714.2.

7.4.3 IlpumepHbIe 3aJaHNS AJ51 OATOTOBKH K IK3aMeHy

[TocTpouts rpaduk byHKIMH Yy =3* -2

IToctpouts rpaduk Gyukuu y = 3 + sin 2x,
Haiinute obmacts onpenenenns Gpyukiun ¥ = 1og,(8 — x), y=+/x+ 1.
Uccnenyiite pyHKIMIO HA YETHOCTD ¥ = x? cos X.

Hatitu f7(1),ecnu f(X) = i+ 4e”

AN A

2 X
6. Hatitu npousBoanyto ¢pyHkimu f(X) = X2 Finx+ o
X
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X3 x? 1

7. Halinure MakcumMyM QyHKIUU Y = Tt o 2x -2 3
8. Haiiti Touku neperuba GyHKIUU Y = %
. y -2 X
9.  HaiiTu HeonpeIeIeHHBII UHTETpa: oty 6 3 [dx

10.  Haiitu HeonpeaeneHHBIA UHTETPAL: J‘[X;l]dx
X

3

11. Bpluucnuth onpeaeneHHbI UHTETpAL: _[(3X2 + X)dx
2

12.  Bwruucnuth miomaab GUrypsl, OrpaHUYCHHON JIMHUAMHA y = X2,y = 2 — X

13. B mkone 1254 yuamuxcs. U3 Hux 1200 ¢ xopomieit ycneBaemocTbto. Halitu
BEPOSITHOCTh TOTO, YTO HAYyTaJ BEHIOPAHHBIN YUYEHUK Oy/I€T HEYCIIEBAIOIIHMA.

14. CkonbkuMmMu croco0aMu M3 25 YUYEHHKOB KJlacca MOXXHO BbIOpaTh 4 Jyis
y4acTusl B MPa3THUYHOM KOHIIEpTE?
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7.4.4 IlpuMepHbIe OWJIETHI IS IPOBEACHUS IK3aMeHa

1920

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHU S POCCUMCKON ®EJEPAIIN
®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BbICILIEr0 00pa3oBaHUs
«Ky0anckuii rocyiapcTBeHHbIl YHUBEPCUTET»
(®I'bOY BO Ky6I'Y)
HHcTuTyT cpeaHero npodeccuoHaIbLHOT0 00pa3oBaHus

BUWJIET Ne 1
1. Llenble u paunoHanbHble yKcia. JledicTBUTENbHBIE YnCcia. AOCOTIOTHAS U
OTHOCHUTEJIbHASI TIOTPEITHOCTH.
2. [IpsimoyronpHas (IekapToBa) cucTeMa KOOpJAUWHAT B MpocTpaHcTBe. Dopmyra

pPacCTOSIHUS MEX1y IBYMSI TOUKaMH. Y paBHEHUE Cephl.
3. Ha sx3amene 60 OuneroB, Anapeid He Belyunia 3 u3 Hux. Haligute BEpoATHOCTH TOTO,

4qTo EMY IIOIMaACTCA BLIy‘-IeHHBIﬁ OujeT.

[Ipeacenarens npeaMeTHON (IIMKJIOBOW) KOMUCCHH H.I". TutoB

1920

MHHUCTEPCTBO HAVKH M BBICIIIET'O OBPA30OBAHU S POCCUNCKOM ®EJIEPAIIAN
denepanbHOE rocyIapCcTBEHHOE OI0/PKETHOE 00pa30BaTeNbHOE YUPEXKICHHE
BbICIIIET0 00pa30BaHUs
«Ky0aHckuil rocy1apcTBeHHbINH YHHBEPCHTET»
(®I'bOY BO KyoI'Y)
HucTuTyT cpeaHero npogeccioHaJIbLHOI0 00pa3oBaHus

BUJIET Ne 2
1. Crenenu ¢ pallMOHAJIIBHBIMUA TTOKA3aTEISIMU: ONIPEACIICHUE U CBOMCTBA.
2. BekTopsl B IpOCTpaHCTBE: ONPEACIICHUE U IEUCTBUS HAJl HUMH.
3. CKOJTBKUMH CITIOCO0AMU MOXKHO U3TOTOBUTDH TPEXLBETHBIN (iiar ¢ rOpU30HTAIbHBIMU

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

[Ipeacenarens npeaMeTHON (IIMKJIOBOW) KOMUCCHH H.I'. TutoB
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8.OBYYEHME CTYAEHTOB-UHBAJINJIOB U CTYAEHTOB C OI'PAHUYEHHBIMH
BO3MOXHOCTAMMU 310POBbA

[Topsimok 0OydYeHUs WHBAIUIOB U CTYIEHTOB C OTPAHMYEHHBIMA BO3MOXHOCTSIMU OTIPEICIICH
«[Tonoxennem KyOI'Y 00 00y4eHHH CTYIEHTOB-MHBAIMJIOB M CTYACHTOB C OTpPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBbSI».

Jljig U1l ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbS IIPElyCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTHH, YUYUTHIBAIOIINE OCOOCHHOCTH M COCTOSTHUE 3/I0POBbS TAKUX JIUII.

9.10I1IOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI

He npenycmoTpeno
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Penensus
Ha pabovyI0 IPOrpaMMy yueGHON AHCIIHIIHHEL
IIJ.01 Maremaruka
A enenranbrocty 09.02.03 IIporpaMmupoBanue B KOMIIBIOTEPHBIX CHCTEMAX

PaGouas mporpamma yueGHON mucmmIHHED II1.01 Maremaruka paspaGotana ms CTYIIEHTOB
CHCIHATEHOCTH CPETHETO MIPO(ECCHOHANEHOTO 06pa30BaHUs (mamee CITO) 09.02.03 [Iporpammuposanue B
KOMIIPIOTEPHBIX ~ CHCTEMaX HAa OCHOBE IIPUMEPHOI IporpaMmer  061meo6pasoBaTenbHOl  yueGHOM
AUCUUIITHHEL «MateMaTuKa» 11 IpodecCHORaNTbHEIX 00pasoBaTeNbHBIX OPraHu3alyi, peKOMEHIOBAHHOM
DezepanbHBIM  TOCYIAPCTBEHHBIM ABTOHOMHBIM yapexnennem «DenepanbHbi HHCTUTYT pPasBUTHS
obpasopanusy (OLAYV «DOHPO») B KauecrBe NPUMEPHOH IPOrpaMMBI ISl PEATH3AIMH OCHOBHOMN
IpodeccHOHaTBHON 06pa3oBaTeNbHOIM nporpammer CITO ma 6asze ocHOBHOro o6mero o0pazoBanus c
TIOJTydeHHeM cpeiHero obiero odpasosanust. IIporokon Ne3 ot 21 mrong 2015r. PerucrpanuonHsit HOMED
penensun 377 ot 23 uronsg 2015r. ®TAY «DUPOy.

Yuebnas mucnmmmana I171.01 Matemaruka usyqaercst B nukie OIT obmeoGpasosarensroi
oaroToBKH yuebHoro miana OIIOIT CITO B yactu IpoGuIbHBIX nucrummma [1]], OO6yuenne nposoguTCst
Ha 0ase OCHOBHOTO oGIIero o6pasoBaHms u HAIENICHO Ha NOMYYEHHE CPEIHEro 06wIero oGpasoBaHus.
Pabowas nporpamma cocTasiena a1 09HOMN bopme! 06ygeHwMs.

ITporpamma cocrarnena KBAIH(QUIMPOBAHHO, OTIMYACTCS CHCTEMHEDBIM nonxomom. B Hedt oxsauensr
BCC OCHOBHBIC BONPOCH IO JAHHON MHCLUIUMHE, HpodeccHOHATbHAS 3HaYMMOCTh KOTOPBIX, MpH
TIOArOTOBKE KOMICTEHTHBIX CIELMAIUCTOB, 0COGEHHO BeIHKa. BHIbI BHEAYJUTOPHBIX CAMOCTOSTENbHEIX
paboT MO3BOISIFOT 060BIIHTE U YTIyOHUTh U3ydaeMblif MaTepuai, u HallpaBJICHBl Ha 3aKpPEIUICHHE YMEHUS
IIONCKa, HAKOILICHHS K 00pabOTKH PasIMYHbIX HCTOUHUKOR HHpOpMALHIH.

CucremMa 3HaHMil W yMeHmH, 3amOKeHHas B CONCPIKAaHUH, CIIOCOOCTBYET MPUOOPETEHHIO
IPaKTHIECKOrO OMNBITA H COOTBETCTBYET TPEGOBAHMSIM K Pe3yIbTaTaM OCBOCHHA IpeaMeTa. [lacmopr
IIPOrpaMMbl 000CHOBAHHO M IIOJHO OTPAKAET CONCPIKAHUC TUCUUIUIUHEL, €€ POJIb U MECTO B MOATOTOBKE
CHCLHAIMCTA CPENHETO 3BEHA, PACKPBIBAET LENIU U 331K YUeOHOMH IHCIIHILIHHEL Omnpenenewst Tpe6oBanms
K YMEHHSIM H 3HAHWUSAM CTYIEHTOB.

PaGowas mporpamma paccunrana ma 372 waca. JlaHHOE KOJMYECTBO 4acoB, BBIIENEHHOE HA OCBOCHHE
y4eOHOH NUCHUIUIMHEL, ITO3BOJHUT NOIyYNTh HEOOXONMMEBIE 3HAHMS H yMEHHS, KOTODBIE  MOXHO
NIPUMEHSATH B JabHEHINEM Ha IPaKTHKE.

Tematiueckuil IIan UMeET ONTHMANBHOE pacrpeniesiene 4acoB IO pasfenaM M TeMaM II0 OYHOM
bopme obyuenus, B cooTBETCTRBHY ¢ Y4EOHBIM IIJTaHOM.

Kaxnpiit pasnen nporpammer otpaxaer TEMaTHKy ¥ BONPOCHI, NO3BOJISKONIHE, B MONHOM OOBEME,
U3YYUTE  HEOOXOIOUMBIH  TEOpeTHUECKuii marepuan.  [lpoBeneHme — mpakTHYeCKHX 3aHATHH,
IPEyCMOTPEHHBIX pabouelt IPorpaMMOit, TI03BOJISIOT 3aKpPCIUTH TEOPETHICCKUE 3HAHNUS, IPHOOPETCHHBIE
IIPY U3YYCHUHU TAHHOM JAMCIUILIHHEL

Usyuenne nucrmmmmmsr «Matemarrkay CI0co0CTBYeT 3 GEKTHBHOMN U KAYeCTBEHHOM TOAIOTORKE
MOIIOJIBIX CICLUANIMCTOB B 00JIACTH IPOrPaAMMUPOBAHHS B KOMITBIOTEPHBIX cHcTeMax. PaGoyas mporpamma
CONEPHKHUT MUHUMYM JIATEPATYPHI, HEOOXOMUMOMH JUTS H3YUEHUS NAHHOMH MUCHUTUTAHEL.

PaspaGotannas pabouwas mporpamma y4eOHO# qucHummae! «MatemaTHkay PEKOMEHIYeTCS ISt
HCIIONB30BAHAA B y4eOHOM HpoLecce HpH IOATOTOBKE obyuarommuxcss mo cmenuansHocTH 09.02.03
«IIporpammupoBanue B KOMIIBIOTEPHBIX CHCTEMAXY.

Hoyenm xagpedper  coyuanviupix, 2YMAHUMADHBIX U
€Cmecmeento - HayyHeix oucyuniux OIEQY BO fm

T ég B.IMenosiu
CK® «PI'VIIy, x.n.n., ooyenm j
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Bedywuii cneupanuc: no kadparm d a// ¥z
<




Peuenzus
Ha pabouyro IporpaMMy yueOHON AMCITUIIINHE
II/I.01 MaremaTuka
ams cnenpanbHocty 09.02.03 ITporpaMMEpOBaHKe B KOMIBIOTEPHBIX CHCTEMAX

PaGouas nporpamma yue6Ho# nucrmrinnst [171.01 Martemaruka paspaGoTana s CTYIEHTOB CIELMATBHOCTH
cpeaHero npodeccnonanbHoro obpasopanus (nanee CI10) 09.02.03 TIporpaMmupoBanue B KOMITBIOTEPHBIX
CHCTEMAX Ha OCHOBE NMPHUMEPHOM MporpaMMel o6LIe00pa3oBaTe/IbHON yueGHOH TUCHHIHHEL «MaTeMaTHKa
ANt IO eCCHOHANBHBIX 00Pa30BATENBHBIX OPraHM3aLMiA, peKOMEH/I0BAHHOM DeaepaTbHbIM rocyIapCTBeHHBIM
aBTOHOMHBIM yupexaeHHeM «DefepanbHblil MHCTUTYT pa3BuThs oGpasoanusy (PI'AY «®HUPOy) B kauecTse
IPUMEPHOH MPOrpaMMbl TSl peain3aluu OCHOBHOM npodeccuoHabHOM 06pasoBatenbHoM nporpammsr CITO
Ha 6a3e OCHOBHOTO 0611ET0 06pa30BaHMs C MOMyHEHHEM CPEAHEr0 OBIIEr0 06pa30BaAHHSL. IIpotokon Ne3 ot 21
urons 2015r. PeructpanonHsiit Homep peuenzuu 377 ot 23 uronst 2015t ®TAY «DUPOy.

Yuebnas pucuuminta [T1.01 Marematuka usyyaetcst B npxiie OIT 001me06pazoBaTebHOM MOATOTOBKH
yue6roro mana OTTOIT CITO B wactn npodubHbix aucuuruiut I, O6yueHue MPOBOAXTCS Ha 6a3e OCHOBHOTO
obuero 00pasoBaHMs M HALEJEHO Ha IOTy4eHHEe CpeiHero obuiero obpasoBanus. PaGouas nporpamma
cocTaBJieHa AJ1st OYHOH GopMBbl 0byueHus..

Pabouyas riporpavmma yue6HOM TUCIMIUIMHBI COCTABIIEHA JIOTHYHO, CTPYKTYPa AHCLIAILTHHEL COOTBETCTBY-
€T MPUHLKIY €AMHCTBA TEOPETHYECKOTO W MPaKTHYECKOro OOYyueHHs, pasdelibl BHIAENEHbl MUAAKTHUECKH
Lenecoobpasto. IlocienoBaTenbHOCTE TeM, MPEMIAraeMBIX K W3YUECHHIO, HATPABIGHA HA KAYeCTBEHHOE
yeBOEHHE yueOHOro MaTepuana. BHjibl caMOCTOATEBHEIX PaGOT MO3BOMSIOT 060GIIHUTE ¥ YrilyGHTb U3y4aeMbIi
MaTepuasl U HalpaBJIeHE! Ha 3aKPEMICHHE YMEHHUs TOUCKA, HAKOIIEHHUs 1 06paboTKY HH(pOPMALHK.

CucTeMa 3HaHUI U YMCHHH, 327105KEHHASA B COJIEPKAHHH, CIIOCOGCTBYET MPHOGPETEHHIO PAKTHIECKOTO
OTIBITA H COOTBETCTBYET TPEOOBAHUSAM K PE3yBTAaTaM OCBOEHHS NpeAMETa. [1aclopT NporpaMMsl 0G0CHOBAHHO ¥
TMOJIHO OTPAXKAET COAEPIKAHME AMCLMILIMHBL, €€ POJIb MU MECTO B IOJATOTOBKE CIELMANMCTA CPEIHETO 3BEHa,
PACKpBIBAET LIE/IM U 3a71a4K Y4eOHOM AncLmmivHbL. OTpe/ienieHbl TpeGOBAHNS K yMEHHSM U 3HAHUAM CTY/ICHTOB.

IIporpamma paccuntana wa 372 yacos. TemaTWueckuil MiaH U cofepiKaHHe y4eOHOH IHUCHUITINHEI
PACKpPBIBACT MOCIIE/I0BATEIHOCTE MPOXOXKACHHS TEM, COOTBETCTBYET TEMATHUECKOMY UIaHY U PacIpee/IeHHIO
4acoB. B nporpamme onpezesniersl popma MmpoBesieHys, LeNH, 334l yueGHOH TUCLMILTHHEL, NPEACTABIEHEI
oOs3aTesibHEle  (OPMBI  OTYETHOCTH. PeanusoBaHBl AMIAKTHYECKHE TPHHLMIE OGYYEHHMS: LENOCTHOCTS,
CTPYKTYPHOCTb; OTPaXKeHa B3AUMOCBSI3b MEK/Y OTAETBHEIMH 3JEMEHTaMHU CTPYKTYpBL.

Vzyuyenue NaHHOH AMCLUMIIMHEL CIOCOGCTBYET 3 QEKTHBHOM 1 KAYECTBEHHOM MOATOTOBKE CTYLEHTOB.

[Tepeuenp pekoMeHIyeMOH OCHOBHOM M JOMONHHTENBHON JIMTEPATYpHl BKIIOYAET OBIIENOCTYIHBIE
MICTOYHHUKH, U3MIaHHBIE B TIOCNeIHee BpeMs (He nosauee 5 yieT). [lepeuncnenteie MHTepHET-pecypekl aKTyabHBI
1 JIOCTOBEPHBI.

Paspa6oTtannas nporpamma y4eGHo# nucuurmiunel [1J1.01 MatemaTika MOXKeT 6bITh pEKOMEH0BaHa
JUISl KCTIONTE30BAHMA B y4eOHOM MpOLiEcce MPH MOATOTOBKe 1o cretuansHocth 09.02.03 ITporpaMMupoBaHUe B
KOMIIBIOTEPHBIX CHCTEMAX.

Hoyenm xageopwr ungopmayuonnvix

00paszoeamenvHuIX MeXHOI02UT (PaKyibmema

Mamemamuxy u komnetomepuvix nayx @' 5OY BO —
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