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1. OO0mmue moJI0KeHUA

1.1. O6aacTh NpUMeHeHHsI POTrPaMMBbI

Pabouas mporpamma yueOHOH NUCIMILIMHBI SBIISETCS YacTbiI0 OCHOBHOW NpOQecCHOHATBHOM
oOpa3oBarenpHO Tporpammbel B cootBerctBuu ¢  @DI'OC mo cmenmansHocT  40.02.04
«IOpucnpyneHuus».

PabGowyas mporpamma y4eOHOW OUCHMIUIMHBI —HCIOJB3YIOTCS B  NPO(PECCHOHATHHOM
o0pa3oBaHuH, I71€ HEOOXOJUMBI 3HAHUS U YMEHHUS B COOTBETCTBYIOIIEH 00JIaCTH.

1.2. MecTo IMCHUILIMHBI B CTPYKTYpe OCHOBHOI NMpogeccuoHaIbHOI 00pa3oBaTeibLHOI
NPOrpamMmbl
JucuummHa siBiisieTcst 6a30BON AUCIHUILTMHON 001Iero 00pa3oBaTeIbHOTO UK.

1.3. Hean u 3axaum y4yeOHO#H JMCUMIUIMHBI — TPeOOBaHHS K pe3yJbTaTaM OCBOEHUS
yueOHOH TUCUMILINHBI:

OcBocHHE comepkaHHus y4eOHOW MUCIHMIUIMHBI «MareMaTuka» 00CCIIeunBaeT JIOCTHIKCHUE
CTYJEHTaMH CJEIYIOIINX Pe3yJIbTATOB:

. JIMYHOCTHBIX:

— c(OpMUPOBAHHOCTH 3/I0POBOTO U 0€30MaCHOT0 00pa3a )KU3HU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3/I0pPOBBIO;

— FOTOBHOCTh K aKTHUBHOH JESITEIBHOCTH TEXHOJIOTMUYECKOM M COLUALHON HAINpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSTEIIEHO BBIIOJHSTH TAKYIO JICSITEILHOCTD;

- MHTEpPEC K pasnuyHbiM cdepaM mnpodecCHuOoHaTIbHON eATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp Oynyiei npodeccun u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO W CaMOOOpa30BaHUIO Ha MPOTSKEHUH Bcel
KHU3HU;

- OCO3HAHME IIEHHOCTH HAYYHOW J€ATEIbHOCTH, TOTOBHOCTh OCYHIECTBJISATH MPOEKTHYIO WU
HCCIIEIOBATENBCKYIO AeSITENIbHOCTh MHIUBUIYATbHO U B TPYIIIIE.

. MeTanpeIMeTHbIX:

- CaMOCTOSITeNbHO (OPMYIHpPOBaTH M aAKTyalM3UpPOBATh MpOOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIMBAaTh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS ISl CPABHEHHUSI, KJIacCU(PHUKAIIUN U
0000IIeHHS;

- OTNIPE/ICIIATH 1IN JAEATENHbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUH UX JOCTHKEHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

- BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OIEHWBATh COOTBETCTBUE PE3YJIbTATOB LIETISIM,
OIICHUBATh PUCKHU MOCJIEICTBHI NE€ITEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM;

- hOopMUPOBaHKE HAYYHOTO TUIIA MBIIIIICHHUS, BIAJCHUE HAYYHON TEPMUHOJIOTHEH, KITIOYEBBIMU
MOHATHSIMH M METOJIaMU;

- BJIaJIeTh HABBIKAMH TIONTy4eHUSI HHPOPMAIINH U3 UCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBJISTh TOUCK, aHAIN3, CACTEMATU3AIMIO M HHTEPIIPETAIINI0 HHPOPMAIIUN Pa3TUIHBIX BUOB U
dhopm mpecTaBIeHNUs,



- CaMOCTOSITENTLHO OCYIIECTBJISATh IMO3HABATEIBHYIO JESATEIBHOCTh, BBISIBIATH MPOOIEMBI,
CTaBUTHh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BATEIbHOU ACITETLHOCTH W JKU3HEHHBIX
CUTYyalUsIX;

. NpeAMeTHBIX:

- BJIaJICHHE METOJaMH J0Ka3aTeNlbCTB, AITOPUTMAMHU PELIeHN 3aJa4; yMeHue (popMyaupoBaTh
OIIpeJIeJIEHUs], AKCHOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOJUTH J1I0Ka3aTeIbHbIE PACCYXKAECHUS B X0/€
peleHus 3a1a4;

- YMEHHUE OINEpUPOBaTh MOHATHSIMHU: CTEIEHb YMCIHA, JIorapu(M YHCIa; YMEHUE BBITOIHATH
BBIUMCIICHHE 3HAYCHUH U MpeoOpa3oBaHMsS BBIPAKEHUH CO CTENEHSAMH W  Jorapugmamu,
npeoOpa3oBaHus APOOHO-PAIIHIOHAIBHBIX BBIPAKCHHUIA;

- YMEHHME ONEpUPOBATh IOHATHSAMM: palMOHAJbHBIE, HpPpAlMOHAIbHbBIE, I10Ka3aTEIbHBIE,
CTETIeHHbIE, JTOTrapu(PMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CHUCTEMBI;

- yYMEHHME OIepUpOBaTh MOHATUAMHU: (YHKIMS, HeNnpepblBHAs (QYHKIUSA, IPOM3BOJHAs,
nepBooOpasHasi, ONpeeIeHHbIN HHTErpal; yMEHHUE HaXOAUTh IIPOU3BOIHbIE IEMEHTAPHbBIX (DYHKIIUH,
UCHOJNb3ys CIPAaBOYHBIE MaTepUaibl; MCCIEIOBaTh B MpocTeHIIMX ciydasx (QyHKOUM Ha
MOHOTOHHOCTb, HaXOAWUTh HauOOJbIIME M HAUMEHbLIME 3HAYeHUS (YHKIMHA; CTPOUTh IpaduKu
MHOT'OYJIEHOB C MCII0JIb30BaHUEM allllapaTa MaTeMaTUYECKOT0 aHAIN3a; IPUMEHSTh IPOU3BOJHYIO IIpU
pelIeHnr 3aJay Ha JIBWKEHHUE; pellaTh MPAaKTUKO-OPUEHTHPOBAHHBIE 3a/adyl Ha HaumOOJbIINE U
HauMEHbBIINE 3HAYEHUS], Ha HAX0X/IEHNE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YMEHHE ONIEepUPOBATh TMOHATHAMHU: pAlMOHATIbHAS (QYHKIUS, TOKa3aTedbHas (YHKIHS,
cTerneHHast (QyHKUuUsA, jorapudmuyeckas (QyHKLUHSA, TPUTOHOMETpUUYECKHE (YHKLUUHU, OOpaTHbIE
(GYHKLIMU; YMEHHE CTPOUTHh I'padMKU W3y4EHHBIX (YHKLUMH, UCHOJIb30BATh IpaUKU MPU HU3YyUYEHUH
IIPOLIECCOB U 3aBUCUMOCTEH, IIPU PEeLLICHUHU 33124 U3 IPYTUX y4eOHBIX IPEIMETOB U 3a/1a4 U3 peabHOM
KHU3HH; BBIpAXKaTh (POPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUYUHAMU;

- YMEHHE pelIaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM UYMCIIE€ HAa IPOLEHTHI, JOJIHU U YacTH,
Ha JIBUKEHHE, padoTy, CTOUMOCTb TOBapOB U YCIIYT, HAJIOTH, 331a4 U3 00JaCTH YIIpaBJIeHUS JINYHBIMU
U ceMelHbIMU (PUHAHCAMHU); COCTaBISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO
YCIIOBHIO 3a/1a4H, UCCIIEI0BATh OJIYYEHHOE PELICHUE U OLIEHUBATh MPaBAONOJ00HOCTh PE3yIbTATOB;

- YMEHHE OIepHpOBaTh IMOHATHUAMHU: CpeAHee apudmeTnueckoe, MeAMaHa, HauOoJblIee U
HauMEHblIIee 3HAUCHMs, pa3Max, JUCIEepCUs, CTaHJapTHOE OTKJIOHEHHE YHMCIOBOro Habopa; yMeHHe
U3BJIEKaTh, WHTEPIPETUPOBATh HH(GOpPMAIMIO, MPEICTaBICHHYI0 B TaliMIaX, Ha JAMarpammax,
rpadukax, OTpaXarollylo CBOMCTBA pealibHBIX MPOLIECCOB U SIBIICHUH; MPECTaBIATh HHPOPMALIUIO C
MOMOIIBIO TAOJIUI] U AMarpaMMm; MCCIeloBaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCJE C TPUMEHEHUEM
rpadUyecKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

- YMEHHE ONEepUpPOBATh MOHATUSMU: CIy4alHBIN ONBIT M CIy4yailHOE COOBITHE, BEPOSTHOCTH
CIIy4aiilHOTO COOBITHSI; YMEHHUE BBIYHMCIATH BEPOSITHOCTh C HCIIOJIb30BAHUEM I'papUUecKUX METOJIOB;
MPUMEHSTh (POPMYJIbI CIOKEHUS U YMHOXKEHHSI BEPOATHOCTEH, KOMOMHATOPHbBIE (AKThl U (OPMYJIbI
IPU pEIIeHUH 3a]ay; OLEHUBATh BEPOSTHOCTU PEaJbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMHU
BEJIMYMHAMHU; YMEHHUE MPUBOJIUTH NMPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YUCEN B MPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

- YMEHHUE ONEPUPOBATh MOHATUIMM: TOUKA, IPsAMasi, IIOCKOCTh, IPOCTPAHCTBO, IBYTPaHHBIN
YTOJI, CKpeUIUBaloIINecs MpsMbIe, MapayieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH,
YTOJI MEX]TY IIPSIMBIMHU, YTOJI MEX]TY IPSIMON U TUIOCKOCTBIO, YTOJI MEK/Y TUIOCKOCTSIMH, PAaCCTOSIHHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHHE MEXIY HPSIMBIMHU, PACCTOSHUE MEXAY IJIOCKOCTSAMU; YMEHUE



HCIOJIb30BATh NPpHU PCHICHUUN 3aaa4 U3YUCHHBIC (paKTI:I 1 TCOPCMBbI MIIAHUMCTPHUU, YMCHUC OLICHUBATH
pa3Mepbl 00BEKTOB OKPY>KAIOLIETO MUPA;

-  YMCHHUC ONCPUPOBATHL MNOHATUAMH: MHOI'OI'paHHHUK, CCYCHHUC MHOIOIpaHHHUKA, Ky6,
napajiesienunes, npusMa, nupaMmuaa, Gpurypa ¥ MOBEPXHOCTh BpAIlEHUs, IMJIUHIP, KOHYC, IIap,
cdepa, ceuenus Gurypsl BpamieHusi, IIOCKOCTh, Kacaromasics cepbl, MUIMHAPA, KOHYyca, TUIONIa/Ib
MOBEPXHOCTH THUPAaMHJIBI, MpPU3MBL, KOHYyCa, NWIMHApA, IUIomans cdepsl, o0beM Kyoa,
IPSMOYTOJBHOTO TapajuIeNieNuIie/la, NHPaMUAbl, NPHU3MbI, LWIMHAPA, KOHYCa, MIapa; YMEHHE
n300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH BPAIEHHS, UX CEYEHUS OT PYKH, C TOMOIIIBIO YePTEIKHBIX
MHCTPYMEHTOB H JIEKTPOHHBIX CPEJCTB; YMEHHE PACIO3HABATH CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaThb MPaBHUJIbHBIC MHOTOTPAHHUKH

- YMCHHE ONEepUPOBATh MOHATHSAMM: JBHUKCHHE B IPOCTPAHCTBE, MONO0OHBIE (QUTYpHI B
MIPOCTPAHCTBE; HCIIOJIb30BAaTh OTHOIIIEHHUE TUIOIIAACH TTOBEPXHOCTEH N 00beMOB OJOOHBIX (DUTYp TIpH
pelIeHIH 3a/1a4;

- YMEHHE BBIYMCIIATH TEOMETPHUYECKHE BEIMYHMHBI (JUIMHA, YTOJl, IUIONIa b, 0OBEM, IO
MIOBEPXHOCTH), UCTIOJNB3Ys U3y4ECHHBIE (POPMYIIBI U METOIBI;

- YMEHHE OIepPUPOBATh NOHATHAMU: MIPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT, KOOPANHATHI TOUYKH,
BEKTOP, KOOPAWHATHI BEKTOPA, CKAIISIPHOE MTPOM3BEIICHHUE, YTOJI MEXKITYy BEKTOPaMH, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOPA HA YHMCII0; HAXOJUTH C TIOMOIIBIO U3YYEHHBIX (POPMYJT KOOPAUHATHI CEPEANHbI
OTpEC3Ka, paCCTOAHUC MCKAY ABYMA TOYKAMU;

- YMEHUE BBIOMpATh MOAXOASIIMN HM3YYEHHBIH METOJ JUIsl PEIEHHUs 3a/Jayd, Paclio3HaBaTh
MaTEMATHYCCKHUEC (1)21KTI>I 1 MaTCMAaTUYCCKHUEC MOJCIN B IMPUPOIHBIX U O6H_I€CTB€HHI)IX SABJICHUAX, B
UCKYCCTBE; YMEHHE IPHBOAUTH IMPHUMEPhl MAaTEMAaTHYECKUX OTKPBITUH POCCHHCKOM W MHPOBON
MaTeMaTU4eCcKOi HayKH.



2. CTpyKTYpa H coJepKaHHe TUCHHIIIHHBI
2.1. O0beM yuyeOHOI AMCHMIJIMHBI M BUIBI padoT

Tabmuma 1. O6bem yueOHON TUCIUIUTMHBI U BUIBI padOT

O06beM yueOHOM paboThI
. Cemectp
Bun yaeOHol paboThl
Bcero 1 2
OO0s3aTenbHas yaeOHas Harpys3ka o0 y4Jaroniuxcsi, B 108 36 72
TOM YHCIIE:
e JIEKIUU 62 16 46
® [IPAKTUYECKUEC 3aHATHUS 39 16 23
CamocrosiTenbHas paboTa 00yJaronuxcs 5 2 3
KOHCYJIbTAIIU! 2 2
pyras 3auer c
[Ipomexxyrounas arrecranus dbopma OLICHKO
KOHTPOJIA
2.2. TeMaTH4eCKUi IJIAH U coAep:KaHUe AU CHUIITHHBI
Tabmuma 2. CoaepxaHue TUCIUTUTHHBI (MOJTYJIIS)
HaumenoBanue Conep:xanue yueOHOro MaTepuaJa Oo6bem
pa3aesioB  TeM 4acoB
Pa3pnen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI
Tema 1.1 Lleasn Jlekumus:
U 321241 MAaTeMaTHKH Lenp u 3amauM MaTeMaTUKU IpU OCBOEHHUH
npu OCBOEHHM | CIIC[[MAJILHOCTH. ba3oBble 3HaHUS W yMEHUS IO
CHeUATBLHOCTH. MaTeMaTuke B Mpo(eCcCHOHATBLHON W B MOBCEIHEBHOM
Yuciia ¥ BHIYMCIEHUS | JEATEIBHOCTH. JIeHCTBUSA HaJ IOJOXKUTEIBHBIMA U
OTPUIATENILHBIMH  YHMCIIaMH, C OOBIKHOBEHHBIMH U 2
NeCATUYHBIMM  poOsiMu. JleficTBUA cO cTemneHsaMH,
(opMyIIbI COKPALLIEHHOTO YMHOXEHHS.
IIpakTHYeckoe 3aHATHE:
Pemenue 3agau Ha BBIYUCIIEHHE U YHPOIIEHUE
BBIPAKCHUI.
Tema 1.2 Jlexknua:
IIpoueHTsl. IIpocTble mpoLEHTHI, pa3Hble CHOCOOBI HUX
YpaBHeHust W | Beruncnenus.  JluHeiliHble, KBajgpaTHble, JApPOOHO-
HEPaBeHCTBA JMHENHbIE YPAaBHEHHS U HEPABEHCTBA. 3
IIpakTHYeckoe 3aHATHE:
Pemrenne 3a1a4 Ha IPOLIEHTHI.
Pemrenne ypaBHEHMI M HEPAaBEHCTB Pa3JIMYHBIX
BU/JIOB.
Tema 1.3 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE
IIpouenTHbie coaepiKaHue:
BbIYMCJICHUS B IIpocTeie M cnoxkHble TpoueHThl. [IponeHTHBIE 1
npogeccuoHaAIBHBIX BBIUMCJICHHSI B MPOPECCHOHANBHBIX 3a/1a4ax.
3ajgadax




Paznen 2. IlpsmMble U miockocTH B mpocrpaHcTrBe. Koopaumuarel n
BEKTOPBI B IPOCTPAHCTBE

Tema 2.1. Jlekuus:
OcHOBHbIE NOHATHS [Ipeamer crepeomerpun. OCHOBHBIE TOHSATHUS
cTepeoMeTpHUH. (Touka, mpsimMasi, IIO0CKOCTh, MPOCTPAHCTBO). OCHOBHbBIE
AKCHOMBI CTEPEOMETPUHU. [lepecekarommuecs,
NapajyieJIbHble W CKPELIMBAIOIIMECSH MNpsSMbIE. YTOJI
MEXIY MPSIMBIMU B IIPOCTPAHCTBE.
[lepneHANMKYISIPHOCTH MPSIMBIX. OcHoBHBIE
IPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2 Jlekuus:
I[MapaasnenbHOCTH [TapannensHbie npsiMast u IJIOCKOCTb.
npsimpix, mnpsimoii u | Onpenenenune. Ilpusnak. CsoiictBa. Ilapannenbhbie
IJIOCKOCTH, miockoctu.  Ompenenenue. Ilpuznak.  CpoiicTBa.
IUIOCKOCTeH Terpasnp u ero anementsl. [lapamnenenunen u ero
aneMeHThl. CBOMCTBa IPOTHUBOIIOJIOKHBIX TIpaHell u
JIMaroHajer napajpyienenurena.
IIpakTHYeckoe 3aHATHE:
[TocTpoeHne OCHOBHBIX CEUECHHI
Tema 2.3. Jlexknusa:

IHepneHAUKYJIAPHOCTD

[lepnennukynspusie mnpsimeie. [lapannensHbie

NpSIMBIX, NPSAMOH W | IpsMbIE, NEPHNEHAUKYISIPHbIE K IUIOocKocTH. [IpusHak
IIOCKOCTH, NEPIEHIUKYJIIPHOCTH IPSIMON U TUIOCKOCTH.
IVIOCKOCTel
Tema 2.4, Jleknus:
Koopaunarsi JlekapToBBl  KOOpAMHATBI B  IPOCTPAHCTBE.
BEKTOPBI B | Bextopsl B mpoctpancTBe. Cll0)KEHHE W BBIUMTAaHUE
NPOCTPAHCTBE BEKTOPOB. YMHOXEHHE BEeKTOpa Ha uucio. CkamspHoe
IIPOU3BE/ICHNE BEKTOPOB.
IIpakTHYeckoe 3aHATHE:
[Ipocreimue 3a1auu B KOOpAUHATAX.
Tema 2.5. IIpo¢deccnona/IbHO-OPHEHTUPOBAHHOE
IIpsiMble U MJIOCKOCTH | collep:KaHMe:
B NPaKTHYECKUX Bsaumnoe pacrosoxxeHue MPSIMBIX B
3ajgadax npocTtpaHcTse. [lapaninenbHOCTh NPSIMON U TUIOCKOCTH,

napajjieJIbHOCTb HHOCKOCTeﬁ, NEPNCHAUKYIIIPHOCTD
IUIOCKOCTEeH. Pacroinoxenue MMpSAMBIX U IUIOCKOCTEM B

OKpYXarolleM Mupe (IIpUpoJe, apXUTEKTYPE, TEXHUKE).

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 3a/a4.

Paznen 3. Cremenm wu kopHu. CrTeneHHasi, ToKa3aTeJbHasi W
Jorapupmuyeckas QyHKIUUH

Tema 3.1 Jlekums:
IlonsiTHe KOpPHA N-0H ITonsaTne KOpHS n-ou CTEIIEHU u3
creneHu. Boluucienue | geiictBurenpHoro umucia. CBoicTBa KOpHA  n-oi
KOpHeH. CTEIIECHHU.




IIpakTHYecKkoe 3aHATHE:
IIpeoOpazoBanue UPpaLIMOHATBHBIX BBIPAKEHHIH

3.2
CBolicTBAa CTeNeHH ¢

Tema

PanMoHAJIBHBIM "
JeHCTBUTEILHBIM
MoKAa3aTeJIsAMU.
Crenennasi pyHkuus

Jleknug:

IlonsTue CTCIICHU C panroOHaJIbHBIM

nokazareneM. CrerneHHbIe (YHKIMH, WX CBOWCTBA H
rpaduku.

IIpakTHyeckoe 3aHATHE:

[Toctpoenue rpaduKOB CTEMEHHBIX (YHKITHIA.

Tema 3.3 Jlekums:
Pemenue PaBHOCWJIBHOCTB HPPALIMOHAILHBIX YPABHEHUM.
HPPaALMOHATBHBIX IIpakTnyeckoe 3ansATHE:
YPaBHeHUil Meroasl perieHns UppalMOHAIbHBIX YPABHEHUI.
Tema 3.4 Jlexuus:
IMoka3zarenbHasn Omnpenenenue moka3aTelibHOM (QYHKIMHM U ee
pynxuus, ee | CBOMCTBAa. 3HAKOMCTBO C IIPUMEHEHUEM IOKa3aTeIbHON
cBOIiCTBA. (GYHKIHH.
Iloxka3zatenbHble IIpakTnyeckoe 3ansATHE:
yPaBHEHUS U Pemrenne mokasaTesbHBIX YpaBHEHHH METOAOM
HEpPaBEHCTBA YpaBHMBAaHHMS IOKA3aTeNIed, METOAOM BBEACHUS HOBOM
HepeMEHHOH, (QYHKIHOHAIBHO-TPAPUUECKUM METOIOM.
Pemenne nokaszareiabHbIX HEPABEHCTB
Tema 3.5 Jlekuus:
Jlorapugm yucia. Jlorapupm uymcma. CaoiictBa Jorapudmos.
CaoiicTBa Oneparnus JorapuMUpOBaHUSI.
Jorapugmos IIpakTnyeckoe 3ansATHE:
Brruucnenue norapudmos.
Tema 3.6 Jleknnsa:
Jlorapundmunyeckasn Jlorapudgmuueckast (QyHKIHS U €€ CBOWCTBA.
pynknus, ee | [Tonsarue norapudgmuueckoro ypaBHeHus. Oneparus
CBOIICTBA. MIOTEHLIUPOBAHMSI.
Jlorapudmuueckue IIpakTHYeckoe 3aHATHE:
YPaBHeHMH, Tpu OCHOBHBIX MeToaa pelieHus
HepaBeHCTBa Jorapu(MHUUECKUX  ypaBHEHUH:  (PYHKIHMOHAJIBHO-
rpaduyeckuii, METO/1 IOTEHIIUPOBAHUS, METO/ BBEACHMUSI
HOBOMH nepeMeHHoM. Jlorapupmudeckrne HepaBeHCTBA.
Tema 3.7 IIpodeccnonanbHO-OPHEHTHPOBAHHOE
Jlorapugmsl coaepiKaHue:

NPHUPOJE U TEXHUKE

[Ipumenenue norapudpma. Jlorapudmuueckas

cniupains B npupoje. Ee matematnyeckue cBoWCTBA.

Pa3nen 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUM

Tema 4.1
Tpuronomerpuyeckue
GyHkuun

NMPOU3BOJILHOI0 YyrJja,
qyucjaa

Jlexknnsa:

Panuannas mepa yrma. IIoBopoT TOYKM BOKpPYr
Hayana kKoopauHat. OmnpeneneHue CUHyca, KOCHHYCA,
TaHM€HCAa M KOTAaHreHCa. 3HAaKM CHUHYCA, KOCHHYCa,
TAHTCHCA WU KOTAHI'CHCa II0 quBepTSIM. 3aBI/ICI/IMOCTI)




MCKAY CHHYCOM, KOCUHYCOM, TAH'CHCOM U KOTAaHI'CHCOM
OIHOT'O U TOT'O KC€ yrJia.

Tema 4.2 Jlexknus:
OcHoOBHBbIE Tpuronomerpuueckne  Toxaecrtsa.  Cunyc,
TPUTOHOMETPUYECKHEe | KOCUHYC, TAHI€HC U KOTAHT'€HC YTJIOB.
TOXKIEeCTBA IIpakTHYeckoe 3aHATHE:

[IpeobpazoBanms MPOCTEUIIINX
TPUTOHOMETPUYECKUX BBIPAKEHUH.

Tema 4.3 Jlexknus:
Tpuronomerpuveckue OO6nacTh ompenencHus] © MHOKECTBO 3HAYCHUU
byuxkuumn, UX | TPUTOHOMETPHUYECKUX PYHKIUH. YETHOCTH, HEUETHOCTD,

CBOMCTBA M rpauKu

NEPUOJIMYHOCTh ~ TPUTOHOMETPHYECKUX  (YHKIIUH.
CgoiicTBa 1 rpaduku QYHKIHK y = COS X, Y = Sin X, y =
tg x, y = ctg x. Cxarue u pacTspkeHue rpadukoB
TPUTOHOMETPHUYECKUX (DYHKIIUH.

IIpakTHYeckoe 3aHATHE:

[IpeoOpa3oBanue rpaduxos
TPUTOHOMETPUYCCKHUX (PYHKITHIA.
Tema 4.4 Jlekumus:
OopatHble OOpatHble TpuroHomerpuueckue QyHkiuu. HMx
TPUTOHOMETPUYECKHEe | CBOMCTBA U rpaduxu.
byHkuun
Tema 4.5 Jlekumus:
Tpuronomerpuveckue VYpaBHeHHE COS X = a. YpaBHEHHE Sin X = a.
YPaBHEHUS U | YpaBHeHue tg X = a, ctg X = a.
HepaBeHCTBA IIpakTHYeckoe 3aHsATHE:

Pemenne  TpUrOHOMETPUUECKHX  YPABHEHMMU
OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUUECKUE
YPaBHEHHUs, CBOZSAIIMECS K KBaJpaTHBIM., PEIIAeMble
pa3IoXKEHUEM Ha OJIHOPOJHBIE.
ITpocreiimme TPUrOoHOMETPUUECKHAE HEPABEHCTBA.

MHOXXHUTCIIN,

Pa3nea 5. [Ipon3Boanas u nepsoodpasHasi pyHKUMH

Tema 5.1 Jlexuus:
Iousitue [Ipupaiuenue apryMeHTa. IIpupaienue
NPOM3BOHOM. ¢bynkuuu.  3amadd,  OpPUBOASIIME K TOHSTHIO
@opmyJibl M MpaBWJIa | IPoU3BOJHONW. OmpeneneHne MpOoU3BOJHON. AITOPUTM
auddepeHunpoBanus | OTBICKAHHSA IIPOU3BOIHOM.
IIpakTHYeckoe 3aHATHE:
@opmynsl  auddepenuupoanus.  [IpaBuia
nuddepeHIpoBaHms.
Tema 5.2 Jlexkumus:
Iousitue [lonatue wHenpepriBHOM (yHKIMH. CBOHCTBa
HeNpepbIBHOCTH HEIPEPBIBHOU byHKIMM. Cas3p MEXIY
(pynxuun. MeTon | HEnpepbIBHOCTHIO U UG HEPEHIIUPYEMOCTBIO (PYHKIIUU
HHTEPBAJIOB
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B TOYKE. AJTFOpPUTM pEIIEHHUS HEPABEHCTB METOAOM
UHTEPBAJOB.

Tema 5.3
I'eomerpuuecknii u
busuyeckuidi  cMbICT

Jlekuus:
['eomeTpuyecknii CMBICT MPOU3BOIHON (HYHKIIMH
— yrioBoi Kod(@UIMEHT KacaTeabHOH K Trpaduky

NPOU3BO/IHOM (GyHKLIMU B TOYKE. AJITOPUTM COCTaBJIEHUS ypaBHEHMS
KacatelbHOU K rpaduky GyHKkIuu y=f(X).
IIpakTHyeckoe 3aHsATHE:
VYpaBHeHHE KacaTeNbHOU K TpapuKy (yHKIIHH.
Tema 2.4 Jleknus:
MoHOTOHHOCTH Bozpacranue U yObIBaHuE byHKuuy,
(yHKIMH. Touku | COOTBETCTBUE BO3pacTaHUs U YObIBaHUS (DYHKIMM 3HAKY
IKCTpeMyMa IPOM3BOJHONW. 3ajayM Ha MaKCUMyM M MHUHHMYM.
Anroput™m uccienoBaHus (QYHKIMHM M IOCTPOEHHS ee
rpaguka ¢ OMOILBIO IPOU3BOIHOM.
Tema 9.5 IIpakTnyeckoe 3ansATHE!
HccaenoBanue HccnenoBanne QyHKIMM HAa MOHOTOHHOCTH H
byHxkumi U | IOCTPOEHHE I'PaUKOB.
NoCTpoeHHue rpa)uKoB
Tema 5.6 Jlekuus:
Hau6oabiee | Haxoxaenue HanOOdbIIEr0 M HAUMEHBLIETO
HanMeHblllee 3HA4YeHUH QyHKIUI.

3HaYeHUus QyHKUMHU

IIpakTHYeckoe 3aHATHE:
ITocTpoenne rpaukoB C HCIHOJIB30BAHUEM
anmapara MaTeMaTHYECKOTO aHAIU3a.

Tema 5.7 IIpo¢deccnonaIbHO-OPHEHTUPOBAHHOE
Haxoxnenne coaepiKaHue:
ONTHMAJIBHOIO Haumenblee u HanGosblee 3HaueHUe GyHKINU.
pe3yJbTara c
MOMOIIBIO
NPOM3BOAHOM B
NPaKTHYeCKUX
3asa4ax
Tema 5.8 Jleknnsa:
IlepBooGpa3nasn O3HakOMJIEHME C TOHATHEM HHTErpana u
¢yuxmuu. [IpaBuaa | nepBooOpasHoii it pynkuun y=f(x). Tabmuma Gopmyn
HAXOKICHUS JUIl HaXOXXJeHHs nepBooOpa3HbIX. M3yueHue mpasuia
1nepBoo0pa3HbIX BBIUKCJIEHHSI IEPBOOOPA3HOM.
IIpakTHYeckoe 3aHATHE:
Pemenne 3agau Ha CBsA3b HepBOOOpa3HON U ee
MIPOU3BOIHOM, BEIYMCIICHHE TTEPBOOOPA3HON TSI TAHHOM
GyHKIHIH.
Tema 5.9 Jlekuus:
ILromans
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KPHUBOJIMHEHHOU
Tpaneuun. Popmy.a
HeloToHa — JleiiOHNIa

3anauu, MIPUBOIAIINE K MTOHATUIO
OIIPEJIEIICHHOT0 UHTErpajga — O BBIYMCICHUH IIIOLIALU
KpUBOJMHENHON Tpaneuuu. llonsatue omnpenenéHHOro
uHTerpana. ['eomerpuueckuii U (U3HYECKHI CMBICT
onpezneneHHoro wuHrerpana. @®opmyna Herorona -—
JleiiOHMIA.

IIpakTHyeckoe 3aHATHE:

Pemenue 3ama4 Ha NpUMEHEHUE MHTErpaia Juis

BBIYUCICHUA (bI/ISI/I‘IeCKI/IX BCJINYHH U Hnoma):[ef/i

Pasznea 6. Muoro

ITPAaHHUKU U TE€JIa BPAllICHUA

Tema 6.1
IMpusma,
napaJjiesienuinen, Kyo,
nupamMmmja u ux
ceyeHust

Jlexkuusa:
[Ipusma (HakJIOHHAs, TIpsIMasi, MPAaBUIIbHAS) U €€
SJIEMEHTEL. [Tapannenenumnen. CaoiicTBa

npsiMoyrosibHOro napaiuienenunena. Ky6. [Mupamuna u
e€ anemeHThl. [IpaBuibHas nupamuaa

Tema 6.2 Jlexknus:
IIpaBuiabHbIE [Inomanp  MOBEPXHOCTHM  MHOTOIPAaHHHUKOB.
MHOTOrPAHHHKH B | [IpocTteitmne KOMOWHAIMH MHOTOTPaHHHUKOB.
KU3HH [TpaBriIbHBIE MHOTOI'PaHHUKHU.
IlpakTH4yeckoe 3aHATHE:
Bbluucnenue 3J€MEHTOB  NIPOCTPAHCTBEHHBIX
dburyp (p€dpa, TMaroHaiu, yribl).
Tema 6.3 IIpo¢eccnona/IbHO-OPHEHTUPOBAHHOE

Huaunap, KoHyc, map
U UX CeYeHMs

cojiep:kaHue:

Hunuaap, xonyc, cdepa um map. OCHOBHBIC
CBOMCTBA MPSMOTO KPYroOBOIO IHJIUHAPA, MPSIMOTO
KpyroBoro konyca. M3o0paxeHue Ten BpalleHHs Ha
mwiockoctd. IlpencraBneHue 00 ycedEHHOM KOHYCE.
Ceuenuss KoHyca (mapamienbHOE OCHOBAaHHIO U
MPOXOJsIlee dYepe3 BEepIIMHY), CEUeHHUs IMIMHIpA
(mapannenbHO M TEPHIEHANKYISIPHO OCH), CEUEHHUAX
mapa. Pa3BépTka nuiamHIpa u KOHyca.

Tema 6.4
O0beMbl U TUIOIATH
IMOBEPXHOCTEH TeJl

Jlexknus:

O0beM MpAMOYroJLHOTO  Mapauiesienunesaa.
O6wem kybOa. OObeMbl MpSAMON MPU3MBI U LIMJIMHAPA.
OO6bembl TpamMu bl U KoHyca. O0beM 1mapa.

Tema 6.5
IIpumepsl cummerpuii
B npodeccun

IIpojeccnoHaILHO-OPHEHTHPOBAHHOE
cojieprkaHue:

[lonsiTHe © cUMMETpUM B  TNPOCTPAHCTBE
(ueHTpanpHasg, oceBas, 3epkaimbHasg). OO0oOmeHNE
MpEJICTaBICHUH O TPaBUIbHBIX  MHOTOTPaHHHUKaX
(Terpasap, KyO, OKTadap, JOACKadaAp, HKOCAdIp).
[Tpumepsl cummeTpHii B mpodeccun

Tema 6.6
Pemrenne 3aja4.

IIpakTHYecKkoe 3aHATHE:
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MHOrorpaHHUKH " OO0BbeMbl i IIOILA T MMOBEPXHOCTHU
TeJia BpallleHusl MHOTOTPAaHHUKOB U TE€J BPAILLICHUS.

Paznen 7. DaeMeHTHI TeOpHMU BeEpPOSITHOCTEl W MaTeMaTHYeCKOM
CTAaTHCTHKH

Tema 7.1 Jlekuus:
CoOnITHE, CoBMecTHBIE W HECOBMECTHBIE  COOBITHA.
BEpPOSITHOCTH TeopeMbl 0 BEpOSTHOCTH CyMMBbI COOBITHH. ¥YcCIOBHas
coobITHs. CJI03KeHHe M | BEPOSATHOCTh. 3aBUCHMBIE U HE3aBUCHUMBIC COOBITHSL. 4
YMHOKeHH e Teopembl 0 BEpOSITHOCTH MPOU3BEICHUS COOBITUH.
BepPOSITHOCTEI I[IpakTHYeckoe 3aHATHE:

Pemenune 3amad.

Tema 7.2 IIpodeccnonabHO-OPUEHTUPOBAHHOE
BepositHOCTB coJep:KaHue: 5
npogeccHOHATbHBIX OtHocuTenbHas JacToTa COOBITHS.
3ajadax CratucTrdeckoe OnpeesieHue BEpOSTHOCTH.

Tema 7.3 Jlekuus:
3agaun [lepBuynast 00pabOTKa CTATUCTUYECKUX JAHHBIX.
MaTeMaTH4ecKoi IIpakTuyeckoe 3ansATHE: 9
CTATHCTHKH YucnoBsle XapaKTEPUCTUKHI (cpennee

apupMeTHYecKoe, MeJMaHa, pa3Mmax, JHCIepPCHs).
Pa6ota ¢ Tabaunamu, rpadukaMu, JuarpaMMaMH.

Tema 7.4 Jexkmnus:
DJIeMeHTbI TEOPUH Bunel  coObiTuil, BEpOSATHOCTH  COOBITHH.
BepPOSITHOCTEI u | CroxxeHMe W yMHOXKEHHME BEpOSTHOCTEH. 3ajaun 3
MaTeMaTH4ecKoi MaTEeMaTHYCCKON CTaTHUCTHKH.
CTATHCTHKH IIpakTHYeckoe 3aHsATHE:

Pemenune 3amad.

2.3. PersiamenT pacnpenesienust BUA0B pador no npucuumniaude ¢ JJOT
JlaHHAsi MUCHWIUIMHA pPEATH3yeTcs ¢ TPUMEHEHHEM TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
texunosioruit (J1OT). Pacnpenenenne BumoB ydeOHOM pabOTH, (POPMATOB TEKYIIETO KOHTPOJIS
npencraniensl B Tabnuue 2.3:
Tabnuna 2.3 — Pacnipenenenue BuA0B yueOHON pabOTHI U TEKYIIEH aTTecTalun

Buj y4yeOHoit padoThl dopmar npoBeIeHus

JIeKIIMOHHEBIC 3aHATUS YactuuHo ¢ npumenenueM J{OT

[IpakTrdeckue 3aHATUA Yactuuno ¢ npumeHenueM JJOT

CamocTtosTenpHas paboTta Yactuuno ¢ npumenenueMm JJOT

Texymumii KOHTPOJIb Yactruno ¢ npumenenneM J[OT

HpOMC)KYTO‘-IHaH arTccTanus KonTakTHas ayaAuTOpHad pa60Ta

DopMbI TEKYLIET0 KOHTPOJIS ®opMaT npoBeACHUs

[IpakTyeckoe 3a1anue Yactruno ¢ npumenenneM J[OT

TectupoBanme B

(CHO)

CHUCTEME JUCTAHIIMOHHOTO OOYYCHHS

Omnpoc Yactuuno ¢ npumenenueM JJOT
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KontposnbHas pabota YactuuHo ¢ npumeHenueM JJOT

JTocTyn K CHCTEME JMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX MPOrPAMM OCYILIECTBICTCS KaXKIbIM
00yJaroIMMCsl CaMOCTOSITEIbHO ¢ JF000ro ycrpoiictBa Ha moprane https://sziu-de.ranepa.ru B

COOTBCTCTBUHU C UX UHAUBUAYAJIbHBIM IIAPOJIEM U JIOTHHOM K JIMYHOMY Ka6I/IHCTy / l'IpO(l)I/IJ'H-O.
TeKyH_II/Iﬁ KOHTPOJIb, HpOBOI[PIMBIfI B CUCTEMEC JUCTAHLIMOHHOI'O O6y‘ICHI/I${, OLICHUBAKTCA KaK
B CUCTEMEC NUCTAaHIIUOHHOT'O o6yqu1/I>1, TaK ¥ MpernogaBaTcjicM BHC CUCTCMBI. I[OCTyl'I K MaT€puajiaM
JIGKI_II/Iﬁ MpeaOCTAaBIICTCA B TCUCHHUE BCCIO CEMECTPA 1O MCPE MPOXOKIACHUA OCBOCHUA ITPOrpaMMBI.
I[OCTYH K Ka)KI[OMy BUAY pa60T 1 KOJIMYCCTBO IIOIIBITOK HA BBIIIOJHCHUEC 3a1aHUA HpCI[OCTaBJISIeTCSI
OI'paHI/I‘-IeHHOG BpeMSI COrJaCHO perﬂaMeHTy JUCHUIIIINHBI, OHy6JII/IKOBaHHOMy B CHCTCMC
JOUCTAHITUOHHOI'O 06yquI/1;1. HpeHOZ[aBaTeJIB OLCHUBACT BBLIITIOJIHCHHBIC 06y‘IaIOH_II/IMI/IC$I pa60TbI HC
nosaHee 14 pabounx aHEH mocie OKOHYAHHS CPOKa BBITTOTHEHUSL.
Cchulka Ha 3JIEKTPOHHBIM Kypc IO auciuiuimHe «Marematuka» 1 u 2 ceMecTphl.
https://sziu-de.ranepa.ru/course/view.php?id=7035,https://sziu-de.ranepa.ru/course/view.php?id=7093

3.®0oH/1 OLIEHOYHBIX CPEICTB MPOMEKYTOYHON ATTECTAIUM M0 Y4eOHOM INUCHUIIHHE
U MaTepHuaJibl TEKYIEro KOHTPOJIsl YCIIeBAEMOCTH 00y4alomIMXcsl
3.1. ®@opMbl U MeTOAbI TEKYLIEro KOHTPOJISI YCNEeBAEMOCTH OO0y4YalOIIMXCA M
NMPOMEKYTOYHOM aTTeCTAlUN
B xone peanuzauun gucuumuael COO0.01.03 «Marematnka» UCHONB3YIOTCS CIEAYIOLINE
METO/IbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00yJarOIIUXCSl:
— MpY IPOBEJCHUH 3aHITHIA JIEKIIMOHHOTO THIIA: YCTHBIN OIPOC;
— TpU TPOBEICHUU 3aHATUHA CEMHUHAPCKOTO THIA: YCTHBIA ONPOC, MPAKTUUYECKUE
KOHTPOJIbHBIE 33]/IaHUs, TECTUPOBAHMUE;
— IIPU KOHTPOJIE Pe3yIbTaTOB CAMOCTOATENLHON PaOOThI CTYICHTOB: TECTHPOBAHHUE.
Tabnuia 4. ®opmbl TEKyIIET0 KOHTPOJIS

Ne i/m HaumenoBanue Tem u/miu O0bem mucuuniamuHbl (Moayas), | Popma
pas3nesos yac. TeKylIero
Bcero KonrakTHas KOHTPOJIA
pabora CP | ycneBaemoc
o0yuarouuxcsi ¢ TH,
npenojaaBarejiemM NPOMEXKYTO
10 BU/AaM y4eOHBbIX YHOM
3aHATHH arrecTauuu
JI 113

Pazoen 1. Iloemopenue Kypca mamemamuku 0CHOGHOU WKOJIbl

Tema 1.1 | Llenp u 3a7a4n MaTEeMaTUKH
MIPU OCBOCHHUH

2 1 1 YO
criequaiibHocT. Yucima u
BBIYUCJIICHUS
T 1.2 | 11 .
eMa POLIEHTBI. Y PaBHEHUS U 5 1 1 3

HCPAaBCHCTBA
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https://sziu-de.ranepa.ru/
https://sziu-de.ranepa.ru/course/view.php?id=7035
https://sziu-de.ranepa.ru/course/view.php?id=7093

Tema 1.3

HpOHeHTHBIe BBIYUCIICHHUSA B
npodeccuoHaTbHBIX
3agayax

Pa3zoen 2. Ilpamvie u niockocmu 6 npocmpancmee. Koopounamul u éekmoput 6

npocmpancmee

Tema 2.1

OcHOBHbIE TOHATHUS
CTepEOMETPHH.

2

YO

Tema 2.2

[TapamienbHOCTB IPSIMBIX,
MPAMOU U TIIOCKOCTH,
IIJIOCKOCTEN

Tema 2.3

[lepnieH TUKYISIPHOCTD
MPSIMBIX, IPSMOM U
IJIOCKOCTH, IJIOCKOCTEH

Tema 2.4

Koopaunats! 1 BEKTOpEI B
IIPOCTPAHCTBE

113

Tema 2.5

[IpsiMBbIE ¥ TUIOCKOCTH B
MIPAKTHUYECKUX 3a/1a4ax

3

2

1

KP

Pa3nea 3. Crenenu u kopuu. CreneHHas, nokazarejbHas U JJorapupmMuieckasi

GysHxuun

Tema 3.1

[TonsiTe KOpHS N-0H
crerieHu. Beraucinenne
KOpHEH

YO

Tema 3.2

CBolicTBa CTENEHH C
palMoHaIbHBIM U
JIEHCTBUTEIBHBIM
IMOKAa3aTeIIMHI

YO

Tema 3.3

Pemenue nppanroHanbHbIX
YpaBHEHUU

Tema 3.4

[TokazarenbHast QyHKIMS,
€€ CBONCTBA.
IlokazarenabHble ypaBHEHUS
Y HEPaBEHCTBA

KP

Tema 3.5

Jlorapudm uucna. CoiicTBa
Jorapu@mosn

Tema 3.6

Jlorapudmuaeckas
(GyHKIUS, ee CBOICTBA.
Jlorapudmuueckue
YPaBHEHUs1, HEPABEHCTBA

113

Tema 3.7

Jlorapudmsl B ipupojae u
TEXHHUKE

IIpomeskyTounas arrecrauus B 1

cemecTpe

Apyras
dopma
KOHTPOJIfA

34

16

16 |
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Pazoen 4. Ocnoevl mpuzonomempuu. Tpuconomempuueckue Qyynkyuu

Tema 4.1

Tpuronomerpuueckue
(GyHKLIMN TPOU3BOJIBHOTIO
yria, 4ucia

4

KP

Tema 4.2

OcCHOBHEIE
TPUTOHOMETPUYECKHUE
TOXKIECTBA

Tema 4.3

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduku

YO

Tema 4.4

OO6parnbie
TPUTOHOMETPHUYECKHE

byHKIIII

Tema 4.5

Tpuronomerpuueckue
YPaBHEHUs U HEPABEHCTBA

6

2

4

113

Paszoen 5. Ilpouszeoonas u nepsoodbpaznas pynkuyuu

Tema 5.1

[ToHsiTHEe IPOU3BOIHOM.
dopmyibl U IpaBUIia
maddepeHIpoBaHUS

4

3

YO

Tema 5.2

[TonsiTHE O HENPEPBIBHOCTH
¢bynkuuu. Metoz
MHTEpBAJIOB

Tema 5.3

['eomeTpuyeckuii u
(bU3UYECKUI CMBICIT
MIPOU3BOJHOMN

I13

Tema 5.4

MOHOTOHHOCTbH (PYHKIIMH.
Touku 3KCTpEMyMa

Tema 5.5

UccnenoBanune GpyHkumii u
MOCTPOEHHE TpaprKOB

KP

Tema 5.6

HauOosnbiiee u
HauMEHbIIIEE 3HAYECHUS

byHKIIUN

Tema 5.7

Haxoxnenne
ONTUMAJIBHOTO PE3YJbTATA C
IMOMOIIBIO TPOU3BOIHON B
MPAKTUYECKUX 3a7adax

Tema 5.8

IlepBooOpazHas GyHKIUU.
[IpaBuia HaX0XKICHUS
NePBOOOPA3HBIX

YO

Tema 5.9

[Inomaae KpUBOIMHEHHOM
Tpaneunn. Popmyna
Herorona — JleitOauma

113

Pa3zoen 6. Muozozpannuku u mena epaujeHus
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Tema 6.1

IIpu3ma, mapasuienenumnen,

KyO, mupamMua u ux 2 2 YO
ceueHus
Tema 6.2 | IIpaBunbHBIC 5 1 1
MHOTOTPaHHUKU B KU3HU
Tema 6.3 | [lunuaap, KOHYC, AP U UX
1 1 YO
ceueHus
Tema 6.4 | O0beMsbI 1 Hnuoma):[n ’ 5 3
MMOBEPXHOCTEH Tell
Tema 6.5 | IIpumepsl cuMMeETpHii B 1 1
npodeccuun
Tema 6.6 | Pemenue 3amauy.
MHoOrorpaHHukH U Tena 3 2 T

BpALLICHUS

1

Pazoen 7. Inemenmut meopuu eepo;lmnocmeﬂ U Mamemamuieckou CmamucmuKu

Tema 7.1

Co0bblITHE, BEPOSITHOCTh
coObITHs. CrioXkeHue u
YMHOXXECHHUE BEPOSTHOCTEH

4

I13

Tema 7.2

BepostHOCTE B
npodeccHoHaATBEHBIX
3a1auax

Tema 7.3

3amauyn MaTeMaTHUECKON
CTATUCTUKU

Tema 7.4

DIEeMEHThI TEOpUU
BEPOATHOCTEHN U
MaTeMaTU4eCcKou
CTaTUCTUKU

KP

HpOMe)KyTO‘lHaﬂ arrecranusd

BO 2 ceMecTpe

Kouncyabranus — 2

Aunddepenn
HPOBAaHHBbIN
3a4er

72 46

23

Bcero:

108 62

39

5

[Ipumeuanue. Popmsl

yCII€BAEMOCTH. OIIPOC

(0),

TEKYILEro

KOHTPOJIS

TECTUPOBAaHUE

(T), xoutponwsHas padora (KP), mpakruueckoe 3ananue (I113)

Tabmuma 5. Kpurepun oneHUBaHUS CPEJCTB TEKYLIETO KOHTPOJIS

OueHoyHbIe cpeacTBa

IMokazaresm
OLICHKH

Kpurepun

OICHKH
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(popmbr TEKYILETo
KOHTPOJISL)
TectupoBanue MPOLEHT IPABUIBHBIX MakcumanbHbIi
OTBETOB Ha BOIPOCHI TECTA. 0amn 3a TeCTUpOBAaHUE
o Teme — 5 0ajoB.
Menee 60% — 0
0aJIoB;
61 - 75% - 3
Oaia;
76 - 90% - 4
Oaia;
91 - 100% — 5
0asioB.
KonTponbnas pabota . MPaBUIBHOCTD MakcumanbHo 5
peuieHus; 0aIoB B 3aBUCHUMOCTHU
° KOPPEKTHOCTD OT 4uCila PCIICHHBIX
BBIBOJIOB 3a/1a4.
o 000CHOBAHHOCTb
peleHui
[TpakTnyeckoe 3a1anue o PaBUIBHOCTD MakcumanbHo 5
pelieHus; 0aJJIoB 3a OIHO 3aJ]aHHe
. KOPPEKTHOCTh
BBIBOJIOB
000CHOBAHHOCTh
pelIeHuit

[IpomexyTouHass aTTecTalMss BO BTOPOM CEMECTpe oOcyllecTBisercs B  (opme
b depeHIMPOBAaHHOTO 3a4€Ta U MPOBOJUTCS B BUJIE YCTHOTO OTBETA Ha OWJIET (ayAUTOPHO) WU B
Bujie TecTupoBanus (¢ npumenenreM Moodle). Kaxpiii Omiet comepkut 1 TeopeTudecKuii BOpoc
u | mpaktudeckyro 3amaudy. B ciydae guctaHnuoHHOW (hopMbl POBEICHHS 3a4€Ta B UTOTOBYIO
CyMMYy 0aJUTOB 3a 3a4€T BXOJASAT OaJUIbI, IOJTYYEHHBIC B PE3YJIbTaTe HTOTOBOTO TECTHPOBAHUSI.

YcnoBueM Jomycka 0OydYaromerocs K MPOMEKYTOYHOW aTTECTAIlMH SIBISETCS OCBOCHHUE
MaTepuaJioB y4eOHOM NUCHMIUIUHBI B 00BbeMe He MeHee 75 %, ompenerneHHOe MO pe3yibTaram
CHCTEMaTHYECKOT'O TEKYIIETO KOHTPOJISI.

Oyenxu  «omauuHoy»  3acly)KUBaeT  CTYAEHT, OOHapyXHBIIMH  BCECTOPOHHEE,
CHUCTEMATHUECKOE U TIIyOOKOe 3HaHUE Y4eOHO-TIPOrpaMMHOTO MaTepHualia, yMEHHE CBOOOIHO
BBITIONHATh 3aJaHUS, MPEAYCMOTPEHHBIE MPOTPAMMOIi; YCBOMBIIMN OCHOBHYIO U 3HAaKOMBIM ¢
JOTIOTHUTEIIFHOW JTUTEPATypOld, PEKOMEHIOBAHHOW MPOTrpaMMOii; TMOHMMAIOIIUNA B3aUMOCBS3b
OCHOBHBIX ITOHSTHU JUCHUIINIMHBI B HMX 3HAYCHUHU I CaMOBOCIIMTaHHA, I/IHGHTI/I(bI/IKaHI/II/I,
AaKTUBHOTO Y4acTusi B MPOQeCcCHOHATbHOM OOYYEHHHU; MPOSIBUBLIMI TBOpPUECKHE CIIOCOOHOCTH B
MOHUMAaHWUH, U3JI0KEHUH U UCIIOJIb30BaHUHU y4eOHO-TIPOrpaMMHOI0 MaTepuara;

Oyenku «xopowio» 3acIy)KMBAaeT CTYICHT, OOHApYKWBIIMHA TIOJHOE 3HaHWUE Yy4eOHO-
IIPOrPaMMHOT0 MaTepHalla; YCIEIIHO BBIIOJHSIOIMUNA IPELYCMOTPEHHBIE IPOrPAMMON 3aJaHUs;
YCBOUBIIMK  OCHOBHYIO  JINTEPATypy, PEKOMEHJOBAHHYI0 B TMporpamMme; IOKa3aBIIHiA
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CUCTEeMAaTUYECKUN XapakTep 3HAHWM IO JUCHUUIUIMHE W CHOCOOHBI K HMX CaMOCTOSITEIbBHOMY
MIOTIOJIHEHHUIO ¥ OOHOBJICHHUIO B XO/1€ AajbHEHIIel yueOsr;

Oyenku «y0061emeopumenbHo» 3acIy)KUBAET CTYACHT, OOHAPYKUBIIMNA 3HaHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO MaTepuasia B 00beMe, HEOOXOAMMOM i JallbHEWIne ydeObl u
npodeccnoHaIbHOM JESITENIbHOCTH; CITPABJIAIOLLIUNCS c BBIITOJIHEHUEM 3aJ[aHU,
MPEIYCMOTPEHHBIX MPOrPaMMOM; 3HAKOMBIM C OCHOBHOW JIUTEPATYpO, PEKOMEHJIOBaHHOM
POrpaMMOii; AOMYCTUBIINHN MOTPELUIHOCTH B OTBETE, HO O0Jaaloluil HEOOXOAUMBIMU 3HAHUSIMU
JUISL UX YCTPAaHEHMS IOJl PYKOBOJICTBOM IIPENOAABATENS;

OyeHku «Hey0081emseopumenbHoy 3acilyKUBACT CTYICHT, OOHAPY>KUBIIUN CYIIECTBEHHbIE
npoOesibl B 3HAHUM OCHOBHOIO Y4e€OHO-IIPOTPAMMHOIO MaTepuaia; HE CIpaBISIIOIIMKICS ¢
BBITIOJIHEHUEM 3a/IlaHUH, TNPETYCMOTPEHHBIX TMPOTPaMMOii; cnabo 3HAKOMBIH C OCHOBHOMU
JUTEPATYpPOH, PEKOMEHIOBAHHOW IPOrpaMMOM; JOIYCTHUBIIMI CEPbE3HBIE IIOTPELIHOCTH B
OTBETAX, HYXKJAOIINNCA B TIOBTOPEHMM OCHOBHBIX PAa3/J€lIOB Kypca I0J PYKOBOACTBOM
IIPENo1aBaTes.

3.2. Marepuanabl TeKymlero H TIPOMEKYTOYHOI0 KOHTPOJS  YyCIeBaeMOCTH
00y4Yar MU XCs
[TpuMepHBIif BapuaHT onpoca o pasjaerny 2:

Bomnpoc Kurou
B kakom BapuaHTe MpenCTaBIeH OTBET C 0
OIIMOOYHBIM CYXKICHHEM:

a) JIBe TUIOCKOCTH CUMTAIOTCS TMapalieIbHBIMH,
eClIM KaxkJas W3 HHUX MapajulelibHa TpPETheu
IUIOCKOCTH.

0) JIBe mepecekaromuecs: npsiMble, HaXOSAIIUECS B
OJIHOW TIJIOCKOCTH, HAa3bIBAIOTCS TMapauIeIbHBIMHU.
B) /IBe mapasniensHble JMHIUH MOTYT 00pa3oBaThCs B
pe3ynbTaTe MEepPeceueHusl JIByX MNapajlIeNbHBIX
IJIOCKOCTEUN TPEThEN IIIOCKOCTHIO.

KakuMy Ha3bIBalOT IJIOCKOCTH M TPSIMYIO, a
HE MMEIIMX HU OJHOW  oOmed  TOYKu:
a) napajuieIbHbIMU
0) NEePIEeHIUKYJISPHBIMU

B) MIPSIMBIMU

CKOIBKO ciTy4aeB B3aMMHOTO PaCIOJIOKEHHUS B
OpsIMOM M IUIOCKOCTH B IPOCTPAHCTBE HMEETCS:
a) 2
0) 4
B) 3
CKONbKO NapajUIeNbHBIX MNPSMBIX MOXHO a

MMPOBECTHU YCPE3 TOUKY, HAXOAAMIYIOCSd BHC JIaHHOM
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IPSIMOM:

a) 1
0) 0
B) 2
Ectb Tpu mnockoctu F, L, O. Ilnockocts F a

ABJIIE€TCS MapaienbHol miockoctu O, miaockocts L
— mapauienbHoM  1iockoctn  O.  VYkaxkure
IIPaBUJIbHBIN BApUaHT:
a) Ilnockocts F u muockocts L mapasienbHbI.
0) Ilnmockocts F u mockocts L neprneHukyispHsl.
B) Y mockoctu F u minockoctu L ecth oaHa Touka
1epeceYeHUs.

[IpuMmepHBIif BapuaHT NMPaAKTUYECKOTO 3a/1aHus MO pa3zeny 3:

Boranciauth:

_(Sn)_ . -9
sin{— ; ctg( 4)

Haiinure HauMCHBIIICE "
HauOonpliee  3HAYeHHWE  (DYHKIHMH

. T 4T
y=sin(x), Ha OTpe3Ke [; ; ?].

Pemnre ypaBHeHue:
—2sin(x) +V3 =0

YIpOCTUTH BBIpAKEHHUE:

sin(a + B) — sin(B) cos(a)

[IpuMepHbIe BapUaHTHl TPAKTUYECKHUX 3a/IaHUM U KOHTPOJIBHBIX padoT Mo pazieny 4:
3amaua 1.BeaucIuTh MpOU3BOIHBIE CACTYIONINX (DYHKITHI:

1) X® +5x* +9x® - x*-10
2) 3Xx+6c0sx—2Inx
3)  (8x-4)e"
sin X
1+5x°
5)  sin(5x—3)
6) In(L+x°)
3amaua 2.

[TocTpouTh rpaduk GyHKIINH C TOMOIIHIO TPOU3BOTHOMN
2

4)

y=x3—3x + 2X

3anaua 3. BIUUCIUTH UHTETPATIBI:



1). [(7x~2) dx
2). [(x° +6x* = 7x+4)dx
3). [(8sin x — 4cos x) dx

3amaua 4. Haiitu momans QUrypsl, OrpaHMYCHHON

rpadukaMu QyHKIUI:
1) y=x*+4x,y=x+4
2. y=3x"+1Ly=x*+9

[IpuMepHBIii BapHaHT OIIpoca o paszieiry S:

Bomnpoc

Kirou

B npusme umeromeit 12 pebdep, kakas ¢urypa
JISKUT B OCHOBAHUU?

a) YEThIPEXYTOJIbHUK

0) LIeCTUYTOIbHUK

B) TPEYTOJIbHUK

Haittu momans OCHOBAaHMS NPaBUIIbHOU
TPEYroJIbHOM MPU3MBI CO CTOPOHOM OCHOBaHUS 6 CM
a) 673 6) 363 B) 9V3

Kakasg reomerpuueckas ¢urypa He MOXKET
OBITh OOKOBOM I'paHBIO MPSMON TPU3MBI?

a) MpaBUIbHBIN TPEYTOJILHUK

0) MPSAMOYTOJIBHUK

B) KBaJpar

Y NpaBUIBHON YETBIPEXYIOJIBHON MPU3MBI
CTOpPOHa OCHOBaHUS 4 CM, TMaroHajab OOKOBOM T'paHU
5 cm. Haiitu qyinHy G0KOBBIX pébep

a)4 cm

6) 9 cm

B) 3 cMm

OcHoBaHMe NPSMOI TPEyroJbHONH MPU3MBI -
PaBHOCTOPOHHUI TPEYTOJBHUK CO CTOPOHOH 6 cM,
BbIcoTOM 20 cM. Haiitu SOoK.

a) 503

6) 1803

B) 6013

Haiitn Sm. 1. 4eThIpexyroibHON NMPaBUILHON
MIPU3MBI, €CJIM CTOPOHBI OCHOBaHMH 5 1 6 cm, h=3 cMm
a) 33
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0) 66 0
B) 90

[IpumepHbIe BapuaHThl IPAKTHUECKUX 3aJaHHUI U KOHTPOJIbHBIX paboT 1o pasnerny 6:
1) Pemnth uppannoHalibHbIe YpaBHEHUS:

1. Y2 -28=2
3+3x+1=x
X—+x*-5=1
Jx+2-/x-6=2
J1+2x-3=4/16+x

2) PemmTe nokazaresibHble YpaBHEHUSA:

(1j2x2+x—0.5 \/7

o > w N

7 7
2. 7*?44.7%1 =539
2.3%*1 _3X_15
4. 4¥-025%% =15

3) Pemnts norapudmudeckue ypaBHEHHUS:
1 Iog%x—log5x:2
2. Igzx—lgx2+1:0

3. %Iogz(x—4)+%logz(2x—1)=Iog23

4, Iog5(x2+8)+—Iog5(x+1)=3log52

4) Pemmte norapudMudeckre HepaBeHCTBA!
1. |Ogo'3(2X—4)> |090]3(X+1)

2. logdx-9<0

3. Igzx+2lgx—3>0

IIpuMepHBIii BApHAHT NPAKTUYECKOT0 3aJaHU 110 pasaeny 7:

1. Y3 30 uneHOB CIOPTUBHOTO KJIy0a HAJ0 HE TOJIBKO COCTABUTh KOMaHAY U3 4 4eOBEK s
y4acTHs B YETBIPEXITAMHOM 3cTadere, HO U ONpPeNeNIUTh MOPAIOK BBIXOAA CIIOPTCMEHOB Ha ATAIIbI.
CKOJBKUMH c1I0OcO0aMH 3TO MOYKHO C/1eaTh?

2. CKOJIBKO TPEX3HAUHBIX YHCENl MOXKHO COCTaBUTh U3 nu¢p 1,2,3 npu ycnoBuu, 4to nudpst
MOTYT IOBTOPATHCS?

3. B ypHe Haxonutcs 3 Oenbix U 4 yepHbIX mapa. KakoBa BEpOSITHOCTh TOTO, YTO BBIHYThIE
U3 Hee Hay/auy JiBa [1apa OKaxxyTcs OeiabiMu?

3.3. OueHo4HbIe CpeaCTBA MO0 JUCHHUILIHHE 1JIsl IPOMEKYTOUYHOM aTTecTAlNU
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Bompockel k 3auety 1 ceMecTp:

© N A WODNRE

N NP R R R R R R R R R
MNP O o©ooo~Nogak~wbdE o

byHKIHIA.

23.
24,

25.
26.
27.

Mo e

o 0

Crepeomerpusi. AKCHOMBI.

[TapayueabHOCTB IPSIMOM U INIOCKOCTH.

[TapannensHbie npsiMble. [Ipu3HaK napanienbHOCTH MPSMBIX.
[lepneHAUKyYISIPHOCTD IPSAMOM U IUNIOCKOCTH.

[lepnienAuKyIIpHBIE IPSIMBIE.

CkpemuBatoniyecs npsmele. [Ipu3Hak cKpeluBaromuxcs NpsiMbIX.
[TepnenukynspHble miaockocTu. IlpusHak.

Bexkropsl. Cnoxxenue BeKTOpOB. JIeHCTBUS ¢ BEKTOPaMU.
CkassipHO€E ITPOU3BENEHNUE BEKTOPOB.

Crenennas ¢pynkuus. CBoiicTBa 1 rpauk.

[Toka3zarenbHas GyHKIUA U €€ TpaduK.

Pemenue nokasarenpHbIX ypaBHEHUI.

Perienue noka3aTenbHbIX HEPABEHCTB.

Jlorapugmsl. OcHOBHOE JI0rapu(pMUUECKOE TOKIAECTBO.

Pemenue norapupmMuueckux ypaBHEHHUMH.

Pemenue norapupMuueckux HEpaBEHCTB.

Jlorapudmmueckas QyHKIusS u ee rpaduk.

Paagnannas mepa yraa.

OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

Ob6nactp onpenenenus: yHKIUH, 007acTh 3HAUCHUS PYHKIUH, TpaduK GyHKINH.
[Tepuon pynkuUU.

Pactspkenne u cxatue rpagukoB ¢yHkuuid. IlapannensHblii nepeHoc rpagukoB

YeTHOCTh U HEYETHOCTh (PYHKIIUH.
I'paduk pynkuuu Y =COSX.

I'paduk pynxrmm Y =SIiN X .

I'paduk pyakmuu Y =1gX.
Meroap! pemeHns TPUrOHOMETPUYECKUX YPAaBHEHUM.

Tunossie Bonpockl K auddhepeHIIMPOBAHHOMY 3a4eTy 2 CEMECTD:

[Tpupamienue aprymenTa, npupaiieHue QyHKIuu.

[onsiTre npousBoaHoit. [TponssoaHas QyHKIMHA Yy = X1 Y = X,

[Tpon3BosHas cTeneHHON QyHKIUH.

[TpaBuna nuddepenuupoBanus (MIPOU3BOAHAS CYMMBI, Pa3HOCTH, MNPOU3BEIECHUS U
4acTHOTO ()YHKIMMH, BBIHECEHUE TIOCTOSHHOTO MHOXKHTEIS 32 3HaK IPOU3BOIHOMN).
[Tpown3BoHAs CIOKHON (HYHKIIUH.

[IponsBoaHBIE HEKOTOPBIX 3JIEMEHTapHBIX byHKIMI (mokazaTenbHOMH,
JorapupMuUecKoi, TPUTOHOMETPUYECKUX (QYHKIUIN).

['eomeTpuueckuii cmbica npousBoaHol. KacarenbHas k rpaduky QyHKIHH.
Mexannueckuii cMbICI TPou3BoAHON. [IpuMeHeHne mponu3BoJHON B (PU3HKE U TEXHUKE.
[Tpu3Hak Bo3pacTaHust U yObIBaHUS (DYHKIIUH.
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10.

11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

OKcTpeManbHble TOYKH (PYHKUUH (TOYKM MHHUMYMa M MakCUMyMa). ODKCTPEMYyMBbI
GyHKIMU (MUHUMYMBI 1 MAKCUMYMBI).

Cranuonapusie Touku QyHKud. Kpurndyeckue Touku pynkuuu. [IpuMepbl KpUTHYECKHX
TOYEK, SBJISIOLIMMUCS U HE ABISIOLUMUCS 3KCTPEMAIbHBIMHU.

JlocratoyHbple yCIIOBHs, IPU KOTOPBIX CTAallMOHApHas TO4YKA SBISAETCS TOYKOU
9KCTpeMyMa (yHKLUH.

HauOosnpiiee 1 HaumMeHblee 3HaYeHUEe (PYHKLUU.

[TonsiTre mepBooOpa3HOM.

Tabnuia mepBooOpa3HBIX.

[TpaBuina HaX0XXICHUS IEPBOOOPA3HBIX.

[1nomans KpUBOJIMHENHON TPAIICLIUH.

Wuterpan ot pyakuun. ®opmyna Herorona-JleitGnuma.

Brrunciienue nHTErpanos.

Beruucnenue miomazei miockux (Guryp ¢ noMouibo HHTerpaa.

ITpuMeHeHre TPOU3BOJHON U UHTErpalla K PEIIEHUI0 IPAKTUYECKUX 3aay.

[Tonsitue Muororpannuka. [lonstue oobema.

O0BeM NpsMOYToJbHOIO NapajljieNenunesa.

IIpusma. [lonsaTne, BUaBI npu3M, cedeHus npusm. [lnomans ceuenns.

O06beM psIMOi TPU3MBI.

[Tupamupa. IlonsiTue, BUAbI, CEUCHUS, TJIOMIA/Ib CEUCHU .

VYceuennas nupamuja. llonstue, BUapl, ceyeHusI.

ITpaBuiibHBIE MHOTOIpaHHUKHU. [TOHATHSA, BUBL, TUIOIIA b IOBEPXHOCTEM.

[Mununnp. [lonsaTus, ceyenus, naowanb NOBEPXHOCTH.

Konyc. [lonstue ceuenus, miomaab NoBepxHocTeil, 00beM.

VYceuennslii konyc. [lonsTHE ceueHus, II0IIAb TIOBEPXHOCTEH, 00bEM.

O6mwem mapa, ero cerMmeHToB. DopMyIIbl pacyeToB 0OBEMOB.

TeopeMsbl 0 CII0)KEHUU ¥ YMHOKEHUHU BEPOATHOCTEH.

3aKoH pacnpeaeieHus] JUCKPETHON CITydaiiHONW BETUYMHBI.

3aa4u MaTeMaTH4EeCKON CTaTUCTUKH.

TunoBele KOHTPOJILHBIE 3aJJaHKS Ha 3a9ET

1. PemuTh ypaBHeHue 2 Iogﬁ X+ Iog4 X-3=0

. 0
2. Brruuciurts sin 1590

3. [Tnockocth o mpoxoaut epe3 cropony PQ tpeyronparnka NPQ. HA croporax

NP 1 NQ B35TBI COOTBETCTBEHHO TOYKH A M B Tak, 4TO TUIOCKOCTH 0 TIapajlieIbHa OTPE3KY
AB. Haiinute mmuny otpeska PQ, eciim AB= 7cm. u NB= BQ.

4. HccnenoBaTh (yHKIHIO C TIOMOIIbIO MMPOM3BOAHOM M MOCTPOUTH €€ rpaduk

y:x?’—3x2 + 2X

5. Haiitu 9KCTPEMAJIbHBIC TOYKH (I)yHI(I_II/II/I
y= 2x3 —15x2 + 36X

6. Haiitu npomexyTku BOTHYTOCTHM W BBINYKJIOCTH (YHKIUU
y= x3 —3x2 + 4
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7. Haiitu mmomans Gurypsl, orpaHu4eHHY0 rpadukamMu ¢ yHKITHMA:
y:x2 +4X,y=x+4

4. MeToauyeckue yKazaHus J1Jisi 00yYAKOIIMXCS 10 OCBOCHH IO TUCIUTIIMHBI

Paboueld mporpaMMoil IUCHMIUIMHBI TNPETYCMOTPEHBI CIIEAYIOIINE BUABI ayAUTOPHBIX
3aHATHH: JIEKLMH, PAKTHUECKUE 3aHATHsI, KOHTPOJbHbIE paboThl. Ha jekuusx paccMaTpuBaroTCs
HauOosee CIOXKHBIA Marepual JIUCUUIUIMHBL. JIeKIUs CONpOBOXKIAETCA NPE3EHTALUIMU,
KOMIIbIOTEPHBIMH TEKCTaMH JIEKLIMH, YTO I03BOJIAET CTYAEHTY CaMOCTOSTEIbHO padoTaTh Hal
IIOBTOPEHMEM U 3aKPEIJICHUEM JIEKITMOHHOI0 MaTepuaiia. [Ipu noAroToBke K ayJUTOPHBIM 3aHATUAM
CTYINECHTBl JIOJDKHBI O3HAKOMHUTBCS C COOTBETCTBYIOIIMMHM TEMaMH, MaTepHal 10 KOTOPBIM
COJICPXKHUTCS B YKa3aHHOW B JaHHOM paboueil mporpamMMe OCHOBHOM smreparype. Ilpu moaroroske
OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI 110 TEME, @ TAKIKE ITPHU BBIIIOJHEHUU TPCHUPOBOYHBIX 3alaHUH 110
y’Ke MPONUACHHON TeMe, CTYJCHThI UCTIONb3yI0T PEKOMEH/JOBaHHYIO B TaHHOK paboueil mporpamme
JOTIOIHUTEIIBbHYIO JTUTEPATYPY.

[IpakTHyeckue 3aHATHS IpeIHa3HAuYeHbl JI CAaMOCTOSITEIbHOW paboOThl CTYAEHTOB II0

PCLICHUIO KOHKPETHBIX 3a7a4 MareMaThku. KaxIoe NpaKTHYecKoe 3aHSITHE COMPOBOXKIACTCS
JIOMAITHUMU 33/IaHUSIMH, BbIJIaBAEMBIMHU CTYJICHTaM Il PEUICHUs BO BHeayauTOpHOE Bpems. s
OKa3aHMsI IIOMOIIH B PEIICHUH 33a]]a4 UMEIOTCSI TeKCThI IIPAKTUYECKUX 3a/IaHUM C YCIOBUSAMH 33724
¥ BapUaHTaMH MX PEIICHUS.

C nenpro aKTHBH3AIMHA CaMOCTOSATEIBHON pabOTHl CTYJCHTOB B CUCTEME ITMCTAHLIHMOHHOTO
o0yuenust Moodle paspaboran yueOHbI Kypc «MaTemaTukay, BKIIOYAMONIMA HAOOp (ailioB ¢
TEKCTaMHM JICKIIMHA, TPAaKTUKyMa, MMPUMEpaMH 3ajad, a Takke HaOOpoM TECTOB ISl OpraHU3aluu
AJIEKTPOHHOTO OOYYCHHUS CTYACHTOB.

J1nst paboTHI € MEYaTHBIMU U AJIEKTPOHHBIMU pecypcamu C31Y nmMeeTcs BO3MOKHOCTh JOCTYTa
K AJIEKTPOHHBIM pecypcaM. Opranusaiys padoThl CTYAEHTOB C 3JIEKTPOHHON OMOIMOTEKOH ykazaHa Ha
caiite MHCTUTYTa (cTpanuie caiita — «Hay4ynas Oubmrorexay).

5.YueOnas JurTeparypa M pecypcbl HHGOPMAINOHHO-TEIeKOMMYHUKAIMOHHON ceTH
"Unrepuer"
OcHoBHas TuTeparypa

1. Amumos UI.A., Konsrun FO.M. Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHAIM3a

10-11 k. (Ga30BbIi U yriryOnaeHHbIH ypoBHH) © yueOHuk / 1. A. Anumos, FO. M. Konsarun, M.

B. Tkauésa [u ap.]. — 11-e uzn., crep. — Mocksa : [Ipocsemenne, 2023. — 463, [1] c. : . -

ISBN 978-5-09-107210-5.

2. Aranacsn JI.C. T'eomerpus. 10-11 knacc. ba3oBelii u yriyOnenssiit ypoBHu : yueOHuK / JI. C.
AranacsH, B. @. byrysos, C. b. Kagomues [u ap.]. — 11-e u3a., ctep. — Mocksa : [IpocBenienue,
2023. — 287, [1] c. : un. — (MI'Y — mikoze). - ISBN 978-5-09-103606-0.

JlononHuTenbHAs TUTepaTypa

1. boromono, H.B. Maremartuka: y4eOHUK IS CpemaHEro MNpoeCcCHOHATHHOTO

obpaszoBanus / H. B. boromoinos, I1. U. Camoitnenko. — 5-e u3n., nepepad. u jpom. — Mockaa :
N3znarensctBo FOpaiit, 2024. — 401 c. — (IIpodeccronansrnoe odpasosanue). — ISBN 978-5-534-
07878-7. — Tekcr : »snekrponHbsld // OOpazoBarenbHas 1uatdpopma IOpaiit [caiiT]. —

URL: https://urait.ru/bcode/536607
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HHuTepHeT-pecypesbl, CIIPABOYHBIE CUCTEMBI

1. OnekTpoHHbI pecypc «EauHOE OKHO JocTyna K 00pa3oBaTeiIbHBIM
pecypcam». ®opma goctyna: http://window.edu.ru

2. OnexkTpoHHBI  pecypc  «DenepanbHbBIi  LEHTp  MH(OPMAIIOHHO-
obpasoBaTenbHBIX pecypcoB». @opma pocryma: http:// fcior.edu.ru

3. Maremaruka, BbICIIAS MaTeMaTHKa, ajaredpa, TeOMETpHsl, JUCKPETHas
maremaTrka: http://matembook.chat.ru.

4. Maremaruka on — line. B nomorip crynenty. OCHOBHbIE MaTeMaTHUYCCKHE

dopmynbel o  anrebpe, TEOMETpUH, TPUTOHOMETPHH, BBICIICH  MaTeMaTHKe:
http://mathem.hl.ru.

S. becruiarusie o0yuyarorue IporpamMMsl o MaTeMaTHuKe:
http://www.history.ru/freemath.htm.

6. MarepuajabHO-TeXHHYeCcKas 0a3a, HHGOPMAIMOHHbIE TEXHOJIOTHH, IPOrPaMMHOe
ob0ecrieyeHne 1 MH(GpOPMALMOHHBIE CIPABOYHbIC CHCTEMBbI
Ne /i HaumenoBanue

1. Criennanu3upoBaHHbIE 3aJIbl ISl IPOBEICHUS JIEKIUH.

2. Texuuueckue cpencTsa 00ydeHus:: MHOTO(YHKIIMOHAIBHBIA MYyTbTUMEIUHHBINA
KOMIUIEKC B JIEKIIMOHHOW ayTUTOPUU; 3BYKOBbIE JUHAMHUKH; IPOIrPaMMHBIE CPEJICTBA,
00eCTIeYrBAOIIME TPOCMOTP BHICO(ANIOB.

3. [lepconanbHblE KOMIBIOTEPHI C JOCTYIIOM K JIEKTPOHHOMY KaTaJory,
MTOJIHOTEKCTOBBIM 0a3aMm, MOANKUCHBIM pecypcaM U 6a3aM JaHHBIX Hay4yHOU
o6ubmuoreku C3UUY PAHXul'C.

4. Texunueckue cpeacrTsa 00yuenus: [lepcoHaabHble KOMIBIOTEPHI; KOMIIBIOTEPHbIE

IIPOEKTOPBI; 3BYKOBbIE TUHAMUKH; TPOTPaMMHBIE CPECTBA, 00ECTIEUHBAOIINE
npocMoTp Buzaeodaiinos B popmarax AVI, MPEG-4, DivX, RMVB, WMV.

B yuebHOM mporecce gonyckaercs npuMmenenue onnaitH-miaargopmel MTC JIunk, a Taxoke
CHCTeMBbI ucTaHironHoro ooy4yenus LMS Moodle.
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