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1. OO01mue moJI0KeHUs

1.1. Ob6saacTh NpUMeHEeHHUs TPOrPAMMBI

Pabouas mporpamma yueOHON TUCHMILIMHBI SBISETCS YacThi0O OCHOBHOW MPO(EeCCHOHATBHON
oOpa3oBarenpHOM TporpamMmbel B cootBerctBuu ¢  @DI'OC mo cmnenmansHocTH  40.02.04
«IOpucnpynenuus».

PaGouas mporpamma y4eOHOHW JUCHMIUIMHBI MCIOJB3YIOTCS B  NPO(EcCHOHATBHOM
00pa3oBaHMH, I'JIe HEOOXOAMMBI 3HAHUS M YMEHUS B COOTBETCTBYIOLIEH 001acTH.

1.2. MecTo IMCHMIUIMHBI B CTPYKTYpPe OCHOBHOIi npogeccnoHabHON 00pa3oBaTeIbHOI
NPOrpamMMmbl
JuctumimHa sBisieTcst 0a30BOM TUCIUIUIMHON 001ero o0pa3oBaTelIbHOTO IIUKIIA.

1.3. Hean u 3amaum y4yeOHO#H IMCUHMIJIMHBI — TPeDOBaHHS K Pe3yJbTaTaM OCBOEHHS
Y4eOHOM QMCUMILINHBI:

OcBoeHue cojliepkaHusi y4eOHOM TUCHUIUIMHBI «MaTemaTtuka» 00eCHeunBaceT JIOCTHIKECHHUE
CTYZICHTaMH CJICYIOIIUX Pe3yJabTATOB:

. JHYHOCTHBIX:

— c(OPMUPOBAHHOCTH 3JIOPOBOTO U OE30MaCHOT0 00pa3a )KU3HU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBEIO;

— FOTOBHOCTh K aKTUBHOW JIEATEIHHOCTH TEXHOJIOTHYECKOW M COIMAILHON HAIPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, TUTAHHPOBATH U CAMOCTOSITEIIEHO BBITOJHSTH TAKYIO JACSITEILHOCTD,

- MHTEpeC K pa3NuyHbIM cdepaM NpoPecCHOHANBHON NEeATENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyay1ieii nmpodeccruu u pearrn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO W CaMOOOpa30BaHUIO Ha MPOTSKEHHH Bcel
KHU3HH,

- OCO3HAaHWE IEHHOCTH HAyYHOH JEATEIhHOCTH, TOTOBHOCTH OCYIIECTBIISITH NMPOCKTHYIO U
HCCIIeIOBATEIILCKYIO e TSIIbHOCTh HHIUBUYaTFHO U B TPYTIIIE.

. MeTanpeaMeTHBIX:

- CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJM3UPOBaTh MNpPOOJEMy, paccMaTpuBaTh e
BCECTOPOHHE;

- YCTaHABJIWBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS ISl CPABHCHHMSI, KJIacCH(DUKAITUN 1
0000IIeHHS;

- OTIPEICIIATH 1IEJH JISATSIIbHOCTH, 33]IaBaTh TapaMEeTPhl M KPUTEPUH UX JIOCTHIKCHUS

- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX SIBICHHSIX;

- BHOCHTH KOPPEKTHUBBI B JICATCILHOCTh, OLICHHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISM,
OLICHUBATh PUCKH MOCIICICTBUI IESITEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIIUICHUE MTPH PELIICHUN )KU3HEHHBIX MPOOJIEM;

- (pOpMHPOBAHNE HAYYHOTO THUIIA MBIIIICHHSI, BJIaJICHUE HAYYHON TEPMUHOJIOTHEH, KITFOUCBBIMU
MOHATHSAMHU B METOAMU;

- BJIQJICTh HABBIKAMHM TIOJTyYCHUS HHPOPMAITUH U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBIIATH MIOUCK, aHAJIA3, CHCTEMATH3AIMI0 M HHTEPIPETAIIMIO HHPOPMAIIMK Pa3IMYHbIX BUIOB U
dhopm mpecTaBIeHNs,



- CaMOCTOSTEJIbHO OCYIIECTBIISITh IO3HABATENbHYIO JEATEIbHOCTb, BBISBISATH MPOOJIEMBI,
CTaBUTHh U (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOU JCATEIHLHOCTH M KU3HEHHBIX
CUTYyalHsIX;

. NpeAMeTHBIX:

- BJIaJICHHE METOJaMH1 J0Ka3aTeNlbCTB, AITOPUTMAMHU PELIeHN 3aJa4; yMeHue (popMyInpoBaTh
OIIpeJIeJIEHUs], AKCHOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOJIUTH 10Ka3aTeIbHbIEC PACCYKAECHUS B X0O/€
peleHus 3a1a4;

- YMEHHUE ONEpUpOBaTh MOHATHAMHU: CTEIEHb YMCIIA, JIorapu(M 4YKCIIa; YMEHUE BBITOIHATH
BBIUMCIICHHE 3HAYCHUH U MpeoOpa3oBaHMsS BBIPAKEHUH CO CTENEHSAMH U Jorapugmamu,
npeoOpa3oBaHus APOOHO-PAIIHIOHAIBHBIX BBIPAKEHHIA;

- YMEHHME ONEpUPOBATh IOHATHSAMH: palUOHAJIbHbIE, HPpALMOHAIbHbBIE, I10Ka3aTEbHBIE,
CTETIEHHBIE, JIOTapU(PMHUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS 1 HEPABEHCTBA, HX CUCTEMBI;

- YMEHHME OIepUpOBaTh MOHATUAMHU: (YHKIMS, HenpepblBHAs (QYHKLUSA, HPOU3BOJHAs,
nepBooOpasHasi, ONpeeCHHbIM HHTErpal; yMEHUEe HaXOAUTh IIPOU3BOJHBIC FJIEMEHTAPHBIX (DYHKIIUH,
UCHOJNb3ysd CIPAaBOYHBIE MaTepUaibl; MCCIENOBAaTh B MpoCTEHIIMX ciydasx (QyHKOUM Ha
MOHOTOHHOCTb, HaXOJWTh HauOOJbIIME M HAaUMEHbIIME 3HAYeHHUs (YHKIMH; CTPOUTh IpaduKu
MHOT'OYJIEHOB C MCII0JIb30BaHUEM allllapaTa MaTeMaTUYECKOT0 aHAIN3a; IPUMEHSTh POU3BOIHYIO IIpU
pelIeHnr 3373y Ha JIBWKEHHUE; pelllaTh MPaKTUKO-OPUEHTHPOBAHHBIE 3a/adl Ha HaumOOJbIINE U
HauMEHbIINE 3HAYEHUS], HA HAX0X/AEHHUE ITyTH, CKOPOCTU U YCKOPEHUS;

- YMEHHE ONEepUPOBATh MOHATHSAMHU: palMOHAIbHAs (QYHKLHWS, TOKa3aTenbHas (QyHKIws,
cTereHHast (QYHKUus, jorapugmuyeckas (QYHKLUHSA, TPUTOHOMETpUYECKHE (YHKLIUHU, OOpaTHbIE
(GYHKIMU; YMEHHE CTPOUTHh I'padMKU W3yYEHHBIX (YHKIMH, UCHOJIb30BATh IpaUKU MPH U3yUYEHHH
MIPOILIECCOB U 3aBUCUMOCTEH, TIPU peIlIeHUH 331a4 U3 IPYTUX yUeOHBIX IPEeIMETOB U 3a/1a4 U3 pealbHON
KHU3HH; BBIpAXKaTh (POpMyIaMU 3aBUCUMOCTH MEX]ly BETMUYUHAMU;

- YMEHHE pelIaTh TEKCTOBBIE 3a/1a4H PAa3HbIX TUIOB (B TOM YMCJIE€ HAa IPOLEHTHI, O U YacTH,
Ha JIBUKEHHE, padoTy, CTOUMOCTb TOBapOB U YCIIYT, HAJIOTH, 33a4u U3 00JaCTH YIIpaBIeHUS JIUYHBIMU
U ceMelHbIMU (PHMHAHCAMHU); COCTaBIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO
YCIIOBHIO 3a/1a4H1, UCCIIEI0BATh OJIYYEHHOE PELICHUE U OLIEHUBATh MPaBAONOJ00HOCTh PE3yJIbTaTOB;

- YMEHHE OIEepHpOBaTh IMOHATHUAMHU: CpeAHee apudmernueckoe, MeaAMaHa, HauOojblIee U
HauMEHblIIee 3HaUeHMs, pa3Max, AUCIEPCUs, CTAaHJApPTHOE OTKJIOHEHHE YHMCIOBOTO Habopa; yMeHue
U3BJIEKaTh, WHTEPIPETUPOBATh HH(GOPMAIMIO, MPEICTABICHHYI0 B TaOJHMIIaX, Ha Juarpammax,
rpaduKax, OTpa)xarollylo CBOMCTBA peallbHBIX MPOLIECCOB U SIBICHUH; MPEICTAaBIATh HHPOPMALIHIO C
MOMOIIBIO TaOJIUI] ¥ AMarpaMMm; MCCIel0BaTh CTATUCTUYECKHE JaHHbBIE, B TOM YHCIEe C IPUMEHEHUEM
rpadUyecKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

- YMEHHE ONepUPOBATh MOHATUSMU: CIyYaWHBIN ONBIT U CIy4yailHOEe COOBITHE, BEPOSTHOCTH
CIIy4aiflHOTO COOBITHS; YMEHHUE BBIYHMCIATH BEPOSITHOCTh C HCIIOJIB30BAHUEM I'papUuecKux METOJOB;
MIPUMEHSTH (POPMYJIBI CIOKEHUS U YMHOXEHHS BEPOSTHOCTENH, KOMOMHATOPHBIE (GaKThl U (POPMYJIBI
IPU pEIICHUH 3a]ay; OLEHHBATh BEPOSITHOCTU PEabHBIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMHU
BEJIMYMHAMHU; YMEHHUE MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHUCENT B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBICHUSX;

- YMEHHUE ONEpPUPOBATh NOHITUAMM: TOUKA, MpsAMasi, INIOCKOCTb, IPOCTPAHCTBO, ABYTPaHHBIN
yToJl, CKPELIUBAIOIIUECS MPsAMbIE, MAPAJUIEIbHOCTh M MEPIEHIUKYISAPHOCTh NPSIMBIX U IIOCKOCTEH,
YTOJI MEXly IPSAMBIMH, YTOJI MEXIY HIPSAMOM M INIOCKOCTBIO, YOI MEXY IIOCKOCTSIMH, PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHME MEXAy HPSAMBIMH, PACCTOSIHUE MEXY IUIOCKOCTSIMH; YMEHUE



UCTOJIB30BATh MPU PEIICHUH 3a7a4 U3ydeHHbIE (DAaKThl M TEOPEMBI INITAHUMETPUH; YMEHUE OILICHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOILEr0 MUPA;

- YMEHHUE OIEpUpOBaTh MOHATUSMHU: MHOIOTPAaHHMK, CEUYEHHWE MHOIOrpaHHMKa, KyO,
napajiesienunesl, NpusMa, nupampaa, Gpurypa ¥ MOBEPXHOCTh BpallleHHs, IMUIMHIpP, KOHYC, IIap,
cdepa, ceueHHs: GUrypsl BpallleHHs, IJIOCKOCTb, Kacaroulascsa cdepsl, LUINHAPa, KOHYyCca, IUIOMAab
MIOBEPXHOCTU TMMpaMMJIbl, TNPU3MBI, KOHycCa, LMIMHApA, IUIOMAAb cdepbl, o00beM KyoOa,
IIPSIMOYTOJIBHOTO IapajuleeNuIea, NUpaMHUAbI, IPU3MBL, IWIMHAPA, KOHyCa, LIapa; YMEHHE
n300pakaTh MHOIOI'PAaHHUKH Y IOBEPXHOCTHU BPAILEHUS, X CEYEHUS OT PyKH, C IOMOILBIO YEPTEXKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABATH CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh IIPaBUJIbHbIE MHOIOIPAHHUKY;

- YMCHHE ONEepUPOBATh MOHATHAMH: JBHXCHHE B IPOCTPAHCTBE, IMOA0OHBIE (QHUTYpHI B
MIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOIIIEHHUE TUIOIIAACH TOBEPXHOCTEH M 00bEMOB OJOOHBIX (GUTYD TIPH
pellIeHnH 3a/1a4;

- YMEHHE BBIYMCIIATH '€OMETPUYECKHE BEJIMYMHBI (IJIMHA, YIoJl, IJIOMIagb, 00bEM, IUIOIAdb
MIOBEPXHOCTH), UCHIOJIb3Ysl U3yUYEHHBIE (POPMYIIBI U METOABI;

- YMEHHE ONEPUPOBATh NOHATUAMHU: IPSMOYTOJIbHASI CHCTEMA KOOPJAUHAT, KOOPAUHATBI TOUKH,
BEKTODP, KOOPAMHATHI BEKTOPA, CKASIPHOE IIPOU3BENCHUE, YTOJI MEXYy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEACHNE BEKTOPA HA YMCIIO; HAXOJUTH C IOMOIIBIO U3yUEHHBIX (HOPMYJIT KOOPIMHATHI CEPEIHHBI
OTpe3Ka, pacCTOSTHUE MEKIY JBYMs TOUKAMU;

- YMEHUE BBIOMpATh MOAXOASIIMN HM3YYEHHBIH METOJ ISl PEIlEHUs 3a/Jayd, Paclio3HaBaTh
MaTeMaTH4ecKue (akThl ¥ MaTeMaTHYECKHWE MOJETH B MPHUPOTHBIX U OOIIECCTBEHHBIX SIBICHUSX, B
UCKYCCTBE; YMEHHE IPHUBOJUTH NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUH POCCHUMCKOM M MHMPOBOMU
MaTEMaTHYECKON HAYKH.



2. CTpyKTYypa U cofepKaHHe TUCHHILIHHBI
2.1. O0beM yuyeOHOI AMCHMNJIMHBI U BUIbI padoT

Tabmuma 1. O6bem yueOHON TMCIUIUTMHBI U BUIBI pabOT

O0BeM yueOHO# paboTHI
Cemectp
Bun yuebnoii paboThl 1 2
Bcero
OO0s3aTenbHast yaeOHas Harpy3ka o0ydJaroniuxcs, B 98 38 60
TOM YHCIIE:
o lleKuuu 39 16 23
® IIPAKTHYECKHUE 3aHATHUS 39 16 23
CamocTosiTenpHas paboTa 00yJaronuxcs 18 6 12
KOHCYJIbTaIlu1 2 2
Jpyras  |[Tuddepenn
[IpomexxyTounas arrecranus dbopma MpOBaHHbII
KOHTPOJIL  [3a4eT
2.2. TeMaTHYeCKHUi IUIAH U cofep:KaHHe TUCHUIITHHBI
Tabmuma 2. CoaepxaHue TUCIUTUTHHBI (MOJTYJIIS)
HaumenoBanue Conep:xanue yueOHOro MaTepuaJia Oo6bem
pa3aesioB U TeM 4acoB
Pa3nea 1. [loBTOpenne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI
Tema 1.1 Leanb Jlekumus:
U 32]a4H MATeMaTUKH Hens w 3amaun MaTeMaTUKU 0OpPU OCBOEHUU
npu OCBOEHMHM | CIIC[IMAJILHOCTH. ba3oBble 3HaHMS W yMEHHUA IO
CIenraabHOCTH. MaTeMaThke B MPOo(ecCHOHANbHON U B NOBCEIHEBHOU
Yuciia v BBIYMCICHUS | I€ATENbHOCTU. JIeHCTBUS Haa TMOJOXHUTEIbHBIMUA U
OTPUIATENILHBIMH  YHMCIIaMH, C OOBIKHOBEHHBIMH U 2
NECATUYHBIMM  ApoOsimMu. JleficTBUA cO cTemneHsaMH,
(bopMyJIBI COKPAILIEHHOTO YMHOKECHHS.
IIpakTHYeckoe 3aHATHE:
Pemenne 3aay Ha BBIYUCIEHHWE U YIPOLICHHE
BBIPAKCHUI.
Tema 1.2 Jlekumus:
IIpouenTHbIe [IpocTble mpoOLEHTHI, pa3Hble CHOCOOBI HX
BbIYMCJICHUS. BbluncieHus. JIuHelHble, KBajpaTHbIE, JPOOHO-
YpaBHenust U | JINHEWHbIEC YpaBHEHUS! U HEPABEHCTBA. 5
HePaBEeHCTBA IIpakTHyeckoe 3ansATHE:
Pemrenne 3a1a4 Ha IPOLIEHTHI.
Pemienue ypaBHEHHIT M HEPABEHCTB Pa3IWYHBIX
BH/JIOB.
Tema 1.3 IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE
IIponenTHbIE coaepikaHue:
BbIYHCJICHUA B [Ipocteie u cioxHble TTpoUEeHTHI. [IporieHTHEBIE 1
npogeccuoHaIbLHBIX BBIUHCIICHHSI B MPOPECCHOHANBHBIX 3a/1a4ax.
3ajgavax




1.4
3ajad.

Tema
Pemenune
BxoaHo# KOHTPOJIB

IIpakTHYecKkoe 3aHATHE:
Brraucnenus u npeobpa3oBanus. YpaBHEHUS H
HEPaBEHCTBA. [ 'eoMeTpus Ha IUIOCKOCTH.

Pazgen 2. IlpsaMble U mJIockocTH B npocrpancTBe. KoopauHathl u
BEKTOPbI B IPOCTPAHCTBE

Tema 2.1.
OcHOBHbBIE NOHATHA
cTepeoMeTPUH.
Pacnoaoxenue

NPAMBIX H IIOCKOCTEl

Jlexnus:

[Ipenmer crepeomerpun. OCHOBHBIE MOHSTHS
(Touka, mpsiMasi, IOCKOCTh, IPOCTPAHCTBO). OCHOBHBIE
AKCHOMBI

CTEPEOMETPHH. [Mepecekarommecs,

napajijiCJIbHbIC W CKPCIIUMBAIOIIHUCCA IIPAMBIC. VYron

MEXTY MPSIMBIMU B IIPOCTPAHCTBE.
[leprieHIUKYISPHOCTD HPSMBIX. OcHOBHBIE
MIPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Jlexknusa:
MapaJtesbHOCTH [TapannenbHbie npsmast u IJIOCKOCTb.
npsimbix, npsaMoi u | Onpenenenue. Ilpusnak. CsoiictBa. IlapamienbHbie
IUIOCKOCTH, wiockoctd.  Omnpenenenue.  I[lpusnak.  CpoiicTBa.
IVIOCKOCTEeH Terpasap u ero snementol. llapamnenenunen u ero
aneMeHThl. CBOMCTBa IPOTHUBOIOJIOKHBIX TIpaHell u
JUaroHaiel napajieNenunenaa.
IlpakTH4yeckoe 3aHATHE:
ITocTpoeHne OCHOBHBIX CEUEHHI
Tema 2.3. Jlexkums:

IlepnenauKky/asipHOCTH

[Tepnienaukynsapubie mnpsmeie. [lapamienbHbie

NpsSAMBbIX, NPSAMON M | MpsMbIe, MEPICHIUKYJSIPHbIE K IJIOCKOCTH. [Ipu3Hak
MJI0CKOCTH, MEePIEHANKYISIPHOCTH TIPSIMOM M TIOCKOCTH.
IJIOCKOCTe

Tema 2.4. Jlexknua:

Ilepnenaukyasp 7
HakJIOHHasA. Teopema

[lepnennukynsap u HaknoHHas. Teopema o Tpex
NEPIEHIUKYIISIPax. YTOJI MEXY MPSAMOU U INIOCKOCTBIO.

0 Tpex | Yron Mexnay IulockocTaMmH. llepnenaukyispHbie
NepreHInKyJIApax IIJIOCKOCTH. PaccTosiHUS B IPOCTPaHCTBE.
Tema 2.5. Jlexuus:
Koopaunarsl JlexapToBbl  KOOpAMHATBI B  IPOCTPAHCTBE.
BEKTOPbI B | Bektopsl B mpocrpaHcTBe. Cll0)K€HHE W BBIUWTAaHUE
NPOCTPAHCTBE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. CkanspHoe
IIPOU3BEJIEHUE BEKTOPOB.
IIpakTHYeckoe 3aHATHE:
[Ipocreiimme 3a1a4u B KOOpIMHATAX.
Tema 2.6. IIpodeccnoHabHO-OPUEHTHPOBAHHOE
IIpsiMbIe U IIOCKOCTH | COEpP:KaHHE:
B NMPAKTHYECKHUX B3anmuoe pacIoyioKeHue IIPSAAMBIX B
3agavax npoctpaHcTse. llapamnenbHoCTh IPSAMON U IUIOCKOCTH,

MapauIeNbHOCTh  IUIOCKOCTEH, NEPHNEHIUKYISIPHOCTh

IJIOCKOCTEH. PacrionokeHne npsMbIX U IUIOCKOCTEH B




OKpYXarolleM Mupe (IIpUpoJe, apXUTEKTYpeE, TEXHUKE).
Pemenne npakTuKO-OpUEHTUPOBAHHBIX 3a/1a4.

Tema 2.7
Pemienue 3amad.
IIpsiMbIe ¥ MI0CKOCTH,
KOOPJAUHATHI "
BEKTOPbI B
NMPOCTPAHCTBE

HpaRaneclcoe 3aHATHE:

Pacnonoxenne npsAMBIX HW  IIJIOCKO cTeH

[leprieHIUKYISIPHOCTD

B
IIPOCTPAHCTBE. u
apajuIeIbHOCTh MPAMBIX M IUIOCKOCTed. JlekapToBbI
KOOPJIMHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTPaHCTBE.
Crnoxenne | YMHOKEHHE

BbIYUTAHHUC BCKTOPOB.

BeKTOpa Ha unciio. KoopauHaTel BEKTOpA.

Paznen 3. Crenmenn u kopuu. CTeneHHasi, NOKAa3aTeJbHasi W
Jorapupmuyeckas QyHKIUH

Tema 3.1 Jlekuus:
Crenennass ¢QyHkuus, IlonsTue KOpHS n-ou CTEIICHU nu3

ee cBoOiicTBA. | eiicTBHTENBbHOTO yrcia. OYHKIHH Y = VX N X CBOHCTBA
IIpeoGpa3oBanue u rpaduku. CBOMCTBa KOPHS N-0¥ CTETICHH.
BbIPa:KeHU I c IIpakTHYeckoe 3aHATHE:
KOPHAMH n-ou [Ipeo6pa3oBanue nppalOHAIBHBIX BbIPAKEHUM
CTeNeHu
Tema 3.2 Jlekuus:
CaoiicTBa cTemeHm ¢ [Tonsatue CTENEHU c paroHaIbHbIM
PALMOHAJIBHBIM u | nokazareneMm. CreneHHble (YHKIUU, UX CBOICTBA H
AeHCTBUTEIbHBIM rpaduKH.
NOKA3aTeJsIMHU IIpakTnyeckoe 3ansATHE:
[TocTpoenue rpadukoB CTETIEHHBIX (QYHKIIUAMN.
Tema 3.3 Jlexuus:
Pemienue PaBHOCWJIBHOCTE MPPALIMOHATIBHBIX YPABHEHUM.
HPPALHOHATBbHBIX IIpakTHyeckoe 3ansTHE:
YPaBHEHMH MeTtobl peleHus: UppaLlMOHAIBHBIX YPAaBHEHUM.
Tema 3.4 Jleknnsa:
IlokazaTenbHast CreneHb ¢ TNPOU3BOJIBHBIM JIEWCTBUTEIBHBIM
byHKuu, ee | mokazareneM. OnpeneneHue moKa3aTeIbHONH QYHKITMN 1
cBoiicTBA. €e  CBOWCTBAa.  3HAKOMCTBO C  IPUMEHEHHEM
IHokazaTenbHbIE MOKa3aTeIbHON (QYHKITUH.
YPABHEHUSA " IIpakTHyeckoe 3ansATHE:
HEpaBeHCTBa Pemenne nokazarenbHbBIX YpPaBHEHHH METOJOM
yYpaBHMBaHMsI MOKa3aTesel, METOAOM BBEJIEHUS HOBOU
NEepeMEeHHOH, (QYHKIIMOHATBHO-TPAPUUECKUM METOIOM.
Pemenne nmokazareiabHbIX HEPABEHCTB
Tema 3.5 Jlexuus:
Jlorapudgm yuca. Jlorapudpm uymcma. CaoiictBa Jorapudmos.
CaoiicTBa Omneparust JorapuMUpPOBaAHUS.
Jorapugmos IIpakTHYecKkoe 3aHATHE:
Brruncnenue morapugmos.
Tema 3.6 Jlekums:

Jlorapudpmuyeckasn




¢pyHknus, ee Jlorapudmuueckasi (QYHKIHS W €€ CBOWCTBA.

cBolicTBA. [Tonstue norapudmuyeckoro ypaBHeHus. Omneparius

Jlorapudpmuyeckue MMOTEHUUPOBAHUS.

YPaBHeHHH, IIpakTHYecKkoe 3aHATHE:

HEPaBEHCTBa Tpn OCHOBHBIX MeToJa pelLIeHus
JOrapu(pMHUECKUX  ypaBHEHMH:  (DyHKIMOHAJIBHO-
rpapuuecKuii, MeTo 1 MOTEHLIUPOBAHUS, METO/I BBEICHHSI
HOBOI nepeMeHHoM. JlorapudmMuueckre HepaBeHCTRA.

Tema 3.7 IIpo¢deccuoHaILHO-OPHEHTHPOBAHHOE

Jlorapugmsl coJaepikaHue:

npupoae 1 TCXHUKe

[Ipumenenne mnorapudpma. Jlorapudmuyeckas
cnpab B npupozae. Ee maremMaTrueckue cBOMCTBA.

Jleknua:

CrenenHas, nokasaresibHas U JlorapupmMuyeckas
byHKIUH.

IIpakTHYeckoe 3aHATHE:

Pemenne ypaBHeHui.

Pa3nea 4. OcHoBbl TpuronoMerpun. Tpuronomerpudeckue pyHkuuu

Tema 3.8
Penrenue 3aga4.
CreneHnasi,
MoKa3arejbHast u
Jorapupmuyeckas
GyHKIun

Tema 4.1
Tpuronomerpuieckue
GyHKun

NMPOU3BOJBHOI0 YyrJia,
qyucJaa

Jleknua:

Pannannas mepa yria. IIoBOpoT TOYKH BOKpPYT
Hayana kKoopauHat. OmnpeneneHue CUHyca, KOCHHYCa,
TaHIM€HCAa M KOTaHreHca. 3HAaKH CHHYCa, KOCHHYCA,
TAHTCHCA WU KOTAHI'CHCa II0 LIGTBepTSIM. 3aBI/ICI/IMOCTI>
MG)KI[y CI/IHyCOM, KOCI/IHyCOM, TAHT'CHCOM U KOTAHT'€CHCOM
OJHOTO U TOTO K€ yrJa.

Tema 4.2 Jleknnsa:
OcHoBHBIE Tpuronomerpuueckue  toxaectsa.  CuHyc,
TPUTOHOMETPHYECKHE | KOCUHYC, TAHICHC U KOTAHT€HC YIJIOB.
TOKIECTBA IIpakTHYecKkoe 3aHATHE:

[TpeobpazoBanms MPOCTEUIIINX
TPUTOHOMETPUUECKUX BBIPAKEHUH.

Tema 4.3 Jlexkums:
Tpuronomerpuyeckue OO6nacte ompeneseHUus] U MHOXECTBO 3HAYCHUN
(pynxuumn, UX | TPUTOHOMETpHUYECKUX PYHKIUH. YETHOCTH, HEUETHOCTD,

CBOICTBA M rpapuKu

NEPUOJIMYHOCTh ~ TPUTOHOMETPHUYECKUX  (YHKUHUH.
CgoiicTBa 1 rpaduku QyHKIMA y = cos X,y =sin X, y =
tg X, y = ctg x. Cxarue u pacTsikeHue rpadukos
TPUTOHOMETPHUYECKUX (DYHKIIHH.
IIpakTHYeckoe 3aHATHE:
[IpeobpazoBanue
TPUTOHOMETPUUYECKUX (QYHKIUH.

rpauKoB

Tema 4.4
OopatHble

Jlexnus:
OOparHble TpuUroHomerpuueckue ¢yHkmuu. Mx
CBOWCTBA U TpaduKu.
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TPUTOHOMETPHYeCKHUe

GyHKuun
Tema 4.5 Jlekuus:
Tpuronomerpuyeckue VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a.
YPaBHEHHUS U | YpaBHeHue tg X = a, ctg X = a.
HEPaBEHCTBa IIpakTHYeckoe 3anATHE:
Pemenne  TPUrOHOMETPUYECKHX  YPABHEHMMU
OCHOBHBIX THUIIOB: IPOCTEHUIINE TPUIOHOMETPUYECKUE
YpPaBHEHUs, CBOJAIIMECS K KBAJAPATHBIM., pPELIacMbIe
pa3iIoKEHUEM Ha MHOXUTEIH, OJIHOPOJIHBIE.
IIpocreiire TPUrOHOMETPUYECKUE HEPABEHCTBA.
Tema 4.6 IIpakTHYecKkoe 3aHsATHE:
Pemenne 3ajad. IIpeoOpas3oBanue TPUTOHOMETPUYECKHUX
OcHoBbBI BBIPAKCHUM. Pemenue TPUTOHOMETPUUECKUX
TPUTOHOMETPHH. YPaBHEHHH W  HEPAaBEHCTB B TOM YHCIE C
Tpuronomerpuyeckue | UCIIOIb30BAHUEM CBOMCTB (DyHKITHIA.
GyHKuun
Pa3nea 5. IlpousBognas n neppoodpasHasi pyHkumuu
Tema 51 Jlekuus:
ITonsiTue IIpupamenue apryMeHTa. [Ipupammenue
NPOU3BO/IHOM. dbyHkuuu.  3amadd,  OpPUBOASIIME K MOHSTHIO
®opmyJibl M NPaBWJIA | TPOU3BOJHONW. OmpeneneHne MpOoU3BOJHON. AJNTOPUTM
AU(PPepeHUPOBAHUS | OTBICKAHMS IIPOU3BOIHOM.
IIpakTHYeckoe 3aHATHE:
@opmynel  auddepenunpoBanus.  [IpaBuna
b depeHIMpoBaHUS.
Tema 5.2 Jleknnsa:
Iousitue Ilonatue HenpeprlBHOM (QyHKIUN. CBOHCTBa
HENpPepbIBHOCTH HENPEpBIBHON byHKIMH. Cas13p MEXIY
¢yHknun. MeTton | HenpepbIBHOCTHIO U UG HEPEeHIINPYEMOCTbIO (BYHKIIUU
HHTEPBAJIOB B TOYKE. AJTOPUTM pEUICHUS HEPABEHCTB METOJ0M
WHTEPBAJIOB.
Tema 5.3 Jlexuus:

I'eomerpuyecknii u
pusuyeckui  CMBICT

I'eomeTprueckuii cMbICT TPOU3BOAHOMN (PYHKIIUH
— yrioBoil ko3dduumeHt kacarenbHON K rpaduky

NPOU3BOIHOMH (GYHKIMU B TOYKe. AJITOPUTM COCTAaBJICHUS ypaBHEHHS
KacaTeabHOHU K rpaduky ¢pyHkuun y=f(x).
IIpakTHYeckoe 3aHATHE:
VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIUU.
Tema 5.4 Jlexuus:
MOHOTOHHOCTH Bospacranne " yObIBaHHE byHKINH,
¢pyHknun. Touku | COOTBETCTBUE BO3pacTaHUs U YObIBaHUS (DYHKIHH 3HAKY
JKCTpeMyMa NPOM3BOMHON. 3ajady HAa MaKCUMyM U MUHUMYM.

AJNTOpUTM HUCCieoBaHUs (QYHKIMH M MOCTPOSHHS ee
rpaduka ¢ MOMOIIbIO TPOU3BOAHOM.
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Tema 55

IIpakTHYecKkoe 3aHATHE:

Hccaenosanue HccnenoBanne (yHKIMM HAa MOHOTOHHOCTH H
GyHKumi U | IOCTPOCHHE IPa(hUKOB.
NOCTpOeHue rpa)uKoB

Tema 5.6 Jlekums:
Hauboabiee U Haxoxnenue HauOonbliero M HaWMEHBIIETO
HaMMeHbllee 3HAYCHHUH (PYHKITUH.

3HaYeHusA PyHKUIHH

I[IpakTHYeckoe 3aHATHE:
[Toctpoenne rpaduKoB C  HUCIOIB30BaHUEM
anmnapara MaTeMaTHUYECKOT0 aHau3a.

Tema 5.7 IIpo¢deccuoHaIbLHO-OPHEHTHPOBAHHOE
Haxoxnenune co/iep:kaHue:
ONTHMAJILHOIO Haumenbliee u HanGosblee 3HaueHUe GYHKLNH.
pe3yJbTarTa c
MOMOUILIO
NMPOU3BOJAHOM B
NPaKTHYeCKUX
3ajgadax
Tema 5.8 Jlexuus:
IlepBooOpa3nas O3HakomJIeHME C TIOHATHEM MHTerpaja u
¢ynkuuu. IlpaBuia | nepBoobpasnoit ansa Gyukuuu y=f(x). Tabnuma dpopmyn
HAXO0KACHHUSA JUI HaXOoXJeHHs nepBooOpa3HbIX. M3yueHue mpasuia
NepBoo00pa3HBIX BBIYUCIICHUSI TEPBOOOPA3HOM.
IIpakTHYeckoe 3aHATHE:
Pemenne 3agau Ha CBsA3b IepBOOOpa3HON U ee
IIPOM3BOIHOM, BBIUMCIIEHHE IEPBOOOPA3HOM 1Sl TaHHOU
GyHKIUH.
Tema 5.9 Jleknnsa:
IInomanb 3anauu, IIPUBOJIALINE K MOHATHIO
KPHMBOJIMHEHOM ONPEEIIEHHOr0 MHTErpajga — O BBIYHUCICHUM IJIOLIAAN

Tpaneunu. PopmyJia
HproTona — JleiiOHumna

KpUBOJMHENHON Tpanenuu. Ilonsatue omnpenenéHHOro
uHTerpana. ['eomerpuueckuit u (uU3HUECKUNH CMBICIT
ompeneneHHoro wuHrerpaina. Popmyna Hserlootona -—
JleitOuuna.

IIpakTHYecKoe 3aHATHE:

Pemenne 3aau Ha NpUMEHEHUE MHTErpaia Jyis
BBIYUCIICHUS (PU3MUECKUX BEJIMYMH U IUIOLIa1ei

Tema 5.10
Pemenue 3ajaay.
IIpousBoanas U
nepBoodopazHasi
(pynxuumn.

IIpakTHYeckoe 3aHATHE:

@opmynel U mpaBwia AU epeHIrpPOBaHHUS.
UccnenoBanne (yHKIUE ¢ TOMOIIBI0 TPOU3BOIHOM.
HauGonpiiee w HauMmeHbIee 3HAYCHHS (PYHKITUU.
Brruncienue

epBOOOPA3HOM. [Tpumenenue

epBOOOPA3HOIA.

Pa3gen 6. MHOTOrpaHHUKH M TeJia BpallleHUusl
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Tema 6.1
IIpusma,
napasulesjenunes, Kyo,
nupamMmuaa " HX

Jlexnus:
[Ipu3ma (HakyIOHHAsI, IpsIMasl, IPaBUJIbHAsA) U €€
CaoiicTBa

9JICMCHTBI. Hapanﬂenennnen.

npsiMoyrosibHOro napamuienenunena. Ky6. Ilupamuna n

ceyeHHs e€ anemenTsl. [IpaBuibHas nupamuaa
Tema 6.2 Jlexkumus:
I[IpaBuiabHbIE [Inomaap  MOBEPXHOCTH  MHOTOTPAaHHHUKOB.
MHOTOTPAHHUKH B | [Ipocreitmue KOMOWHAIMH MHOTOT'PaHHHUKOB.
SKH3HHU [TpaBuIIbHBIE MHOTOTPAHHUKH.
IIpakTHyeckoe 3aHsATHE:
Brruncnenue  37€MEHTOB  IPOCTPAHCTBEHHBIX
¢uryp (p€0Opa, IuaroHaiu, yribl).
Tema 6.3 IIpodeccuonabHO-OPHEHTHPOBAHHOE

nauHap, KOHYC, WIAp
U MX CeYeHHs

co/iep:KaHue:

Hunuaap, xonyc, cdepa u map. OCHOBHBIE
CBOMCTBA MPAMOr0 KpPyrOBOrO IMWIMHIAPA, IPSIMOTO
KpPYroBoro Konyca. M3o0pakeHue Ten BpamleHHs Ha
wiockoctd. llpencraBnenne 00 yce4éHHOM KOHYcCE.
Ceuenust KoHyca (mapajuleIbHOE OCHOBAHHIO U
NPOXOJAIICEe Yepe3 BEpIIUHY), CCUCHHs IMIMHApA
(mapajulelbHO W TEPIEHAMKYJSIPHO OCH), CEYCHUSX
mrapa. Pa3BépTka nunmHapa U KOHYycCa.

Tema 6.4
O0bemMbl W TUIOLIAAH
MOBEPXHOCTEN Tel

Jlekuus:

O0beM MpPAMOYToJILHOTO — Mapalljiesienunesaa.
O6bem kyOa. OOBeMBI MPSAMOI MPHU3MBI M LWJIMHJpA.
O6bembl nupaMubl U KoHyca. O0beM mapa.

Tema 6.5
IIpumepsl cummerpuit
B npodeccuu

IIpojeccuoHaILHO-OPHEHTHPOBAHHOE
coiepKaHue:

IlonssTME © CHMMETpUM B  INIPOCTPAHCTBE
(ueHTpanbHasg, oceBas, 3epkaibHas). O0o0O0IIEeHNe
IIPEJICTaBICHU O TPAaBUIBHBIX MHOTOTPaHHMKaX
(Terpasap, KyO, OKTadap, JOACKadaAp, HMKOCAdIp).
[Tpumepsl cumMmeTpuii B ipodeccun

Tema 6.6
Pemenue 3aaad4.
MHoOrorpaHHUKH 1
Tejla BPallleHus

IIpakTHYeckoe 3aHATHE:

OO0BbeMbl n IIomaiau IMMOBCPXHOCTU

MHOT'OTPAaHHUKOB U TCJI BPpAIICHHA.

Paspgen 7. DiieMeHTbl TeOPpMH BEpPOSTHOCTEl W MAaTEeMATHYECKOH

CTATUCTHKHU

Tema 7.1 Jlexuus:
CoOnITHE, CoBMecCTHBIE W HECOBMECTHBIE  COOBITHAL.
BE€POATHOCTD TeopeMbl 0 BEpOSTHOCTH CyMMBI COOBITHH. YclOBHas
coobITus. CJi07KeHHe U | BEPOSATHOCTh. 3aBUCHMBIE U HE3aBUCHUMBIC COOBITHSL.
YMHOKeHH e TeopeMsbl 0 BEpOSTHOCTH MPOU3BEICHHS COOBITHI.
BEPOATHOCTEH IIpakTHYecKkoe 3aHATHE:
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Pewenne 3anau.
Tema 7.2 IIpo¢deccuoHaILHO-OPHEHTHPOBAHHOE
BepositHoCcTh coJaepikaHue:
npogeccuoHaIbHBIX OTHOcHTENbHAs YacTOTa COOBITHS, CBOHCTBO €€ 1
3ajadax YCTOMYUBOCTH. Cratuctuueckoe oInpezciIeHue
BepOATHOCTH. OLIeHKa BEPOATHOCTH COOBITHS.
Tema 7.3 Jlexkuus:
Juckpernas Bunpt cnywaiibix  BenuuuH.  OnpeneneHue
clay4yaiiHas BeJMYMHA, | TUCKPETHOU CIIy4anHOM1 BEJIMYMHBL. 3aKoH
3aKO0H ee | pacupeneracHus JUCKPETHON CIly4ailHOM BEJIMYMHBI. 2
pacnpeaeeHus IIpakTHYecKkoe 3aHATHE:
Yucnossle XapaKTEPUCTUKU JUCKPETHON
CIIy4yallHOU BEJIMYUHBI.
Tema 7.4 Jlexknusa:
3agaun [lepBuunast 00pabOTKa CTATUCTUYECKUX JAHHBIX.
MaTeMaTHYeCKOH IIpakTH4yeckoe 3aHsATHE: 5
CTATHCTUKHU Yucnossle XapaKTEPUCTUKH (cpennee
apumeTrnyeckoe, MeIuaHa, pa3Max, JAUCIEPCHs).
Pabota ¢ Tabnuuamu, rpadukaMu, TuarpaMMamM.
Tema 7.5 Jleknua:
JIEeMEeHTBI TeopHuu Bugel  coObITui,  BEpOSTHOCTb  COOBITHH.
BEPOATHOCTEH u | CnoxxeHne U yMHOXEHHE BeposiTHOCTEH. [luckperHas
MaTeMaTH4YeCKOMH CllydaifHas BeJIMYMHA, 3aKOH €€ pacIpeneieHus. 3aaaun 2
CTATHCTUKHU MaTE€MaTHYeCKOW CTaTUCTUKH.
IIpakTHYeckoe 3aHATHE:
Pemenwne 3anay.

2.3. PersiamenT pacnpenesieHusi BUA0B pador no apucuuniause ¢ JJOT
JlaHHas JUCHMIIMHA peanu3yeTcss ¢ NPUMEHEHHEM JHCTAaHIMOHHBIX 00pa30BaTeNbHBIX
texnonoruit (JJOT). Pacnpenenenue BumOB yueOHOH paboOThl, (OpMaTOB TEKYIIETO KOHTPOJISL
npeactaBieHsl B Tabmwmie 2.3:
Tabnuna 2.3 — Pacnipenenenue BuA0B yueOHOU pabOThI U TEKyIEH aTTecTaluu

Bup yueOHoi#t padoThI dopmar npoBeeHust

JIeKIIMOHHEBIC 3aHATUS Yactuuno ¢ npumenenueM J1OT

[IpakTuyeckue 3aHATUA Yactuuno ¢ npumenenueM JJOT

CamocTtosTenpHas padoTta Yactuuno ¢ npumenenuem JJOT

Texymuit KOHTPOJIb Yactruno ¢ npumenenneM J[OT

[TpomexyTouHas aTTecTanus KonraktHas aynmutopHas padota

DopMBI TEKYLET0 KOHTPOJIA dopmar npoBeIeHus

IIpakTuyeckoe 3aanue Yactuuno ¢ npumenenueM JJOT

TectupoBanue B cucremMe AuCTAaHIIMOHHOIO

(CHO)

oOy4deHus

Onpoc Yactuuno ¢ npumenenuem JJOT

KontposnbsHas pabota Yactuuno ¢ npumeHenueM JJOT

14




JIoCTyII K CHCTEME JMCTAHIIMOHHBIX 00Pa30BaTEIBHBIX MPOTPAMM OCYIIECTBISCTCS KaKIbIM
00y4YaroIIMMCsl CaMOCTOSITENIbHO € JIF00Oro ycTpoiicTBa Ha mopraine https://sziu-de.ranepa.ru B
COOTBETCTBHUH C MX WHAWBUAYAIHHBIM MAPOJIEM U JIOTHHOM K JIMYHOMY KaOUHETY / IpO(HITIO.

Tekymuii KOHTPOJIb, MPOBOIUMBIA B CHCTEME TUCTAHIIMOHHOTO OOyUYEeHHsI, OLIEHUBAIOTCS KaK
B CHCTEME JUCTAaHIIMOHHOTO O0YYeHHs], TaK U MPENojaBaTesieM BHE CUCTEMBI. JIoCTyI K MaTepraiam
JEKIUH NPEOCTABIIAETCS B TEYEHHE BCETO CEMECTPA 110 MEPE IPOXOKICHHUS OCBOCHHS IPOTPAMMBI.
Joctyn k kaxxaoMy BUIY paOOT M KOJMYECTBO IMOIBITOK Ha BBIOJHEHUE 3a7aHUs IPEAOCTaBIACTCS
OIPaHMYEHHOE BpEMs COIVIACHO pErJIAaMEHTY JUCLMIUIMHBI, OIyOJIMKOBAHHOMY B CHCTEME
JMCTaHIMOHHOTO 00yueHus. [IpernonaBarens OLEHUBAET BBINOJHEHHbIE 00yYaIOIIUMUCS PAOOTHl HE
nosaHee 14 pabounx qHEH mocie OKOHYAaHHS CPOKa BHITOTHEHUSI.
Ccbulka Ha 9JIGKTPOHHBIM Kypc Mo aucuuiuinHe «Matemaruka»: https://sziu-
de.ranepa.ru/course/view.php?id=6436

3.®0oH/ OLEHOYHBIX CPEJACTB MPOMEKYTOYHOM ATTECTALUM 10 Y4eOHOM IUCHUILIHHE
U MaTepHaJbl TEKYIIEero KOHTPOJISI YCIIeBAeMOCTH 00y4aronXCs
3.1. ®@opMbl W MeTOABI TeKYLIero KOHTPOJISI YCHEeBAeMOCTH OO0y4alIIMXCAd |
NMPOMEKYTOYHOM aTTeCTAlUN
B xone peanuzanuu auctumumasl bJ1.07 «MaTemaTnka) HCHONB3YIOTCS CIEAYIOIINE METO/IbI
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH OOYJArOIINXCSI:
— IIPY MIPOBEJICHUH 3aHATHH JICKIIMOHHOTO THUIA: YCTHBIN OMPOC;
— TpU TPOBEICHUM 3aHSATUA CEMHUHAPCKOTO THIA: YCTHBIM OMPOC, MPAKTUUECKUE
KOHTPOJIbHBIE 33]/IaHUs, TECTUPOBAHUE;
— IpU KOHTPOJIE Pe3yIbTaTOB CAMOCTOSITEIBHON pabOThHI CTYICHTOB: TECTUPOBAHHE.
Tabnua 4. ®opmbl TEKYIIErO KOHTPOJIS

Ne i/ HaumenoBanue Tem u/miu O0bem nucuuniauebl (Moayas), | Popma
paszesioB yac. TeKyliero
Bcero KonrakTHas KOHTPOJIS
pabora CP | ycneBaemoc
o0yuaromuxcs ¢ TH,
npenogaBartesiemM NPOMEKYTO
10 BHAAM y4eOHBIX YHOM
3aHATHH aTTrecTalMu
J I3

Pazoen 1. Iloesmopenue Kypca mamemamuKku 0CHOBHOU UIKOJIbl

Tema 1.1 | Llenp u 3a7a4n MaTeMaTUKH
P OCBOCHUH

2 1 1 O
crenuanbHoCcT. Yucna n
BBIYHCIICHUS
Tema 1.2 | IIponieHTHBIE BBIUUCIIEHHUS. 9 1 1 0
YpaBHEHUS 1 HEPABEHCTBA
Tema 1.3 | IIporieHTHBIEC BHIYUCIICHHS B
npodeCcCHOHATBHBIX 1 1 O

3agadax
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Tema 1.4

Pemenue 3apau. BxoaHoi
KOHTPOJIb

1

1

113

Pazoen 2. Ilpamvie u nnockocmu 6 npocmpancmee. Koopounamut u eekmopot 6

npocmpancmee

Tema 2.1

OCHOBHBIE TTOHSTHSA
CTEPEOMETPHU.
Pacnonoxenue npsMbIx U
MIOCKOCTEH

Tema 2.2

[TapamienbHOCTB IPSIMBIX,
MPSAMOU U TJIOCKOCTH,
IIJIOCKOCTEN

Tema 2.3

[leprnieH UKy ISIPHOCTD
MPSIMBIX, IPSMOM U
IJIOCKOCTH, MJIOCKOCTEMN

Tema 2.4

[Iepnenpukymsp u
HakJIOHHas. Teopema o Tpex
HEepIEeHIUKYISIpax

Tema 2.5

KoopaunaTsl 1 BEKTOpHI B
MIPOCTPAHCTBE

113

Tema 2.6

HpHMHe " IIJIOCKOCTHU B
IMPAKTUYCCKUX 3aaadax

Tema 2.7

Pemenne 3anau. IIpsmele u
IJIOCKOCTH, KOOPJIMHATHI U
BEKTOPHI B IPOCTPAHCTBE

1

KP

Pa3gen 3. Crenenu u kopHu. CTenenHasi, nokazaTejJbHasi M JIorapupMuyeckas

byHkun

Tema 3.1

CrenenHnas pyHKIMS, €€
cBoiicTBa. [IpeobpazoBanue
BBIPA)KEHUI C KOPHAMHM N-
O CTeeHn

Tema 3.2

CBoiicTBa CTENEHH C
palMOHAIBHBIM U
JIEHCTBUTEIILHBIM
noKka3aTeIsiMu

Tema 3.3

Pemenue nppanmoHaabHbIX
YpaBHEHU

Tema 3.4

[TokazarenbHast QyHKIHS,
ee CBOICTBA.
IlokazarenbHble ypaBHEHUS
1 HEPaBEHCTBA

Tema 3.5

Jlorapudm uucna. CBoiicTBa
norapuMoB

I13

Tema 3.6

Jlorapudmuueckas
(dbyHKIMS, €€ CBOMCTBA.

I13
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Jlorapudpmuueckue
ypaBHEHHsI, HEPAaBEHCTBA

Tema 3.7

Jlorapudmsl B mpupojae u
TEXHUKE

Tema 3.8

Pemrenue 3agau.
CrenenHasi, mokazaTejabHas
1 jJorapupmMuueckas
byHKIIUN

KP

IIpomexyTouHas arrecTanus B 1

ceMecTpe

Apyras
(¢popma
KOHTPOJISA

38

16

16

6

Paszoen 4. Ocnoswvt mpuzonomempuu. Tpuzonomempuueckue pynkyuu

Tema 4.1

Tpuronomerpuueckue
(GYHKIMU TPOU3BOIBLHOTO
yIi1a, yhcia

Tema 4.2

OCHOBHEBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA

Tema 4.3

Tpuronomerpuueckue
(GyHKIMH, UX CBOWMCTBA U
rpaduxu

Tema 4.4

ObpatHbie
TPUTOHOMETPHYECKHE
byHKIIUN

Tema 4.5

Tpuronomerpuueckue
YpaBHEHUs U HEPABEHCTBA

113

Tema 4.6

Pemenue 3agau. OCHOBEI
TPUTOHOMETPHH.
Tpuronomerpudeckue
byHKIIUN

KP

Paszoen 5. Ilpouszeoonas u nepsoodbpaznas pynkuyuu

Tema 5.1

[ToHsiTHE TPOU3BOTHOM.
@opMyIisl 1 TpaBUiIa
muddepeHmpoBaHus

Tema 5.2

[ToHsATHE O HETIPEPBIBHOCTH
¢byukuuu. Metoz
MHTEPBAJIOB

Tema 5.3

I'eomerpuueckuii u
(bU3UIECKUN CMBICIT
MPOU3BOAHOMN

I13

Tema 5.4

MOHOTOHHOCTb (DYHKITHH.
Touku 3KCTpEMYyMa
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Tema 5.5

HccnenoBanue GyHKIMA U
MOCTPOCHHE TPaPHKOB

KP

Tema 5.6

HauoOosbliee u
HauMEHbIIIEE 3HAYCHUS

byHKIIH

Tema 5.7

Haxoxnenue
ONTUMAJILHOT'O pe3yJIbTara ¢
IMOMOIIBIO TPOU3BOIHON B
MPAaKTUYECKUX 3a7a4ax

Tema 5.8

[lepBooOpazHas GyHKIUU.
[TpaBuia HaXOKACHHS
HEepBOOOPA3HBIX

Tema 5.9

[Lnomans KpUBOIMHEHHOM
Tpaneuuu. Popmyna
Herorona — JleitOnumna

113

Tema
5.10

Pemenue 3anau.
[IpousBoanas u
nepBooOpasHas GpyHKIUU

Pazoen 6. Mnozozpannuku u men

a epauieénun

Tema 6.1

[Ipusma, mapasienenure,
KyO, mupamMuaa u ux
ceyeHus

Tema 6.2

[IpaBunpHbIE
MHOT'OTPaHHUKH B KU3HU

Tema 6.3

[unuuap, KoHyc, map u ux
CeueHus

Tema 6.4

OO0BeMBI U IIOIIAIN
ITOBEPXHOCTEN TEN

113

Tema 6.5

[Ipumepsl cummeTpuii B
npodeccun

Tema 6.6

Pemenue 3amay.
MHOrorpaHHuKH u Tena
BpAILCHUS

1

T

Pazoen 7. Inemenmot meopuu eepo;lmnocmeﬁ U Mamemamu4eckou CmamucmuKku

Tema 7.1

Co0bbITHE, BEpOSITHOCTh
coObITus. CroxkeHue u
YMHO>XEHUE BEpOATHOCTEH

113

Tema 7.2

BepositHOCTE B
npodeccnoHaTbHBIX
3aa4ax

Tema 7.3

JuckpeTHas ciydaiHas
BEJIMYMHA, 3aKOH €e
pacnpezeneHus

18




Tema 7.4 | 3amaun MmaTeMaTUYECKON 5 1 1 0
CTaTUCTHUKH
Tema 7.5 | DnemeHThI TEOPUU
BEPOATHOCTEM I/Iv 3 1 1 KP
MaTeMaTH4eCKON 1
CTaTUCTUKU
IIpome:kyTOUHAs aTTeCTALMS 2 JAnddepenn
BO 2 cemecTpe KoncyabTanusi —2 | HpOBaHHBII
3ayer
60 23 23
12
Bcero: 98 39 39
18
[Ipumeuanue. Popmsl TEKYILIETO KOHTPOJIA
YCIIEBAEMOCTH: OIPOC (0), TECTUPOBAHUE

Tabnuma 5. Kpurepun orieHUBaHuUS CPEJCTB TEKYLIET0 KOHTPOJIS

(T), xoutponrHas padora (KP), npakruueckoe 3ananue (I113)

OTBCTOB Ha BOIIPOCHI TECTA.

OueHoyHble cpeacTBa IHoxa3zarenn Kpurepun

(dbopmbr TEKYLIErO OLIEHKH OLIEHKH
KOHTPOJISL)

TectupoBanue IIPOLEHT  IMPaBUJIbHBIX MaxkcumanbHbIH

0amn 3a TeCTUPOBAaHUE
10 TeMe — 5 0aJUIOoB.
Menee 60% — 0

0aJlJIoB;

61 - 75% — 3
Oaiua;

76 - 90% - 4
Oaua;

91 - 100% — 5
0aIoB.

Kontponbhas pabota . MPaBUIBHOCTh MakcumanpHO 5
peleHus; 0aIoB B 3aBHUCHUMOCTH
° KOPPEKTHOCTh OT 4YucCjla PCIICHHBIX
BBIBOJIOB 3azad.
. 000CHOBaHHOCTb
pelIeHui
[IpakTrueckoe 3a1anue . MPaBUILHOCTD MakcumanbsHo 5
pelIeHus; 0aJuIoOB 3a O/IHO 3a/1aHUE
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. KOPPEKTHOCTh
BBIBOJIOB

000CHOBAaHHOCTh
pelIeHui

[IpomexxyTouHasi —arTectandss BO BTOPOM CEMECTpE OCyIIeCcTBisiercs B (opme
g depeHIMPOBAHHOTO 3a4€Ta U MMPOBOJUTCS B BUJIE YCTHOTO OTBETA HA OWJIET (ayAMTOPHO) WU B
Bujie TecTupoBanus (¢ npumenenrem Moodle). Kaxpiii Oniet comepkut 1 TeopeTudecKuii BOpoc
u | mpaktuyeckyio 3amauy. B ciydae nuctanunoHHOW (GopMmbl IpOBEAEHHS 3a4e€Ta B UTOTOBYIO
CyMMy 0aJUIOB 3a 3a4eT BXOIAT Oaslibl, MOJIyYEHHbIE B PE3YJIbTaTe UTOMOBOI'O TECTUPOBAHUS.

YcnoBueM jnomycka o0ydaromierocs K MPOMEXYTOYHON aTTeCTallUU SIBISETCS OCBOCHHE
MaTepuajoB y4eOHOH IUCHUIUIMHBI B 00beMe He MeHee 75 %, ompeaeneHHOE MO pe3yibTaTraM
CUCTEMATUYECKOT0 TEKYIIET0 KOHTPOJIS.

Oyenku  «omauuyHo»  3acly’)KMUBAaeT  CTYAEHT, OOHapyXHUBLIMH  BCECTOPOHHEE,
CHUCTEMAaTUYECKOE U TIIyOOKOE€ 3HaHHWE YYEOHO-IIPOrpaMMHOTO Marepuana, yMEHHE CBOOOIHO
BBIMIOJHATh 3aJaHUS, MPEAYCMOTPEHHBIE MPOTPaMMONi; YCBOMBIIUNA OCHOBHYIO M 3HAKOMBIN C
JOTIOTHUTEIILHOW JTUTEPaTypOi, PEKOMEHJOBAHHOW MPOrpaMMoOii; MOHMMAIOIIUNA B3aUMOCBSI3b
OCHOBHBIX TOHSATUH JUCIUIUIMHBI B MX 3HAUEHUU [UIsI CAMOBOCIUTAHUS, HWACHTU(UKAIINH,
AKTUBHOTO Y4acTus B MpOodeCcCHOHATBLHOM OOYYEHUHU; MPOSIBUBIIMI TBOPUYECKHE CIIOCOOHOCTH B
MOHWMAaHHH, W3JI0KCHUH ¥ UCTIOJIb30BaHUHU YIEOHO-TIPOTPAMMHOT0 MaTepHara;

Oyenku «xopouio» 3aCiIy’KUBAaeT CTYIEHT, OOHAPYKMBLIMI IIOJIHOE 3HAHHE Y4eOHO-
MIPOrPaMMHOTO MaTepHalia; YCIENIHO BBHIMOITHSIONIMK MPETyCMOTPEHHBIE MPOTrpaMMON 3aaHUs;
YCBOMBIIMK  OCHOBHYIO JIMTEPATypy, pPEKOMEHJOBAHHYIO B  TIpOTpamMMme;  ITOKa3aBIIHMA
CUCTEeMAaTUYECKUN XapakTep 3HAHHWM MO IUCHUIUIMHE W CIOCOOHBI K HMX CaMOCTOSITENEHOMY
MOTIOJTHEHHUIO U OOHOBJICHHIO B XOJI€ AalIbHEHIIIEH yueOsl;

OyeHnxu «y0081emeopumesibHo» 3acyKUBAET CTYJCHT, OOHAPYKUBIINK 3HAHHUSI OCHOBHOTO
yu4eOHO-IPOrpaMMHOT0 MaTepuana B oObeMe, HEOOXOOMMOM s JalbHelined ydeObl u
npodeccuoHanbHOI JeSITeNIbHOCTH; CIIPABISIOIIUICS c BBITIOJTHEHUEM 3a/laHuH,
MPEIYCMOTPEHHBIX MPOrPAaMMOM; 3HAKOMBIM C OCHOBHOW JIUTEPATYpPOH, PEKOMEHJIOBAaHHOMU
MIPOrPaMMOii; JOMYCTHBIIUH MOTPEITHOCTH B OTBETE, HO OOJIAIAIONINIl HEOOXOMMBIMU 3HAHUSIMU
JUTSL UX YCTPAHEHUS TOJI PYKOBOJICTBOM IIPEIOIaBaTelIs;

OyeHnku «Hey0o8nemeopumenbHoy 3acilyKUBAET CTYICHT, OOHAPY>KUBIINI CYIIECTBEHHbIE
npoOenbl B 3HAHUM OCHOBHOTO YYE€OHO-NIPOTPAMMHOTO MaTepuaia; He CIPaBISIIONIMICS ¢
BHITIOJTHEHHEM  3aJ]aHHil, TPEIyCMOTPEHHBIX TMPOTPaMMOii; Ci1ab0 3HAKOMBI C OCHOBHOM
JTUTEPATypOi, PEKOMEHJOBAHHOW MPOTpaMMON; JOMYCTHBIIUNA CEPbEe3HbIE TMOTPEIIHOCTH B
OTBETaX, HYXKIAONIMICS B TIOBTOPEHHMH OCHOBHBIX pa3/lIelioB Kypca IMOA PYKOBOACTBOM
npernoaaBaTers.

3.2. Marepuaabl TeKyllero M IPOMEKYTOYHOIO0 KOHTPOJSI  YCIEeBAaeMOCTH

o0yJaromuxcs
IIpumepHBIif BapuaHT onpoca 1o pasaeiny 2:
Bomnpoc Kutou
B kakoMm BapuaHTE MpPEACTaBICH OTBET C 0
OLINOOYHBIM CYKICHUEM:
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a) JIBe TJIOCKOCTH CUHTAIOTCSA MapauIeNbHBIMH,
eClIM KaxJas W3 HHUX [apajulelibHa TpeThei
IUIOCKOCTH.

0) /IBe mepecekaromuecs: npsiMble, HaXOSAIIUECS B
OJIHOW TIJIOCKOCTH, HAa3bIBAIOTCS TMapauleIbHBIMHU.
B) JIBe mapasienbHbIe TMHUU MOTYT 00pa30BaThCs B
pe3yibTaTe TEpeceueHUsl JIBYX HapalIeIbHBIX
IJIOCKOCTEH TPEeThe MIIOCKOCTHIO.

KakuMu Ha3bIBalOT MJIOCKOCTh M TPSIMYIO,
HE MMEIIMX HU OJHOW  oOwEed  TOYKu:
a) napajuieIbHbIMU
0) HEePIEeHIUKYISIPHBIMU
B) IPSMBIMH

CKOJBKO ciIy4aeB B3aUMHOI'O PaCIIOJIOKEHUS
OpsIMOM M IUIOCKOCTH B IPOCTPAHCTBE HMMEETCS:

a) 2
0) 4
B) 3

CKONbKO NapajUIeNbHBIX MPSAMBIX MOXHO
IIPOBECTH 4€pe3 TOUKY, HAXOMAILIYIOCS BHE JAHHOU

IPSIMOM:

a) 1
0) 0
B) 2

Ectp Tpu mnockoctu F, L, O. [Tnockocts F
SBJISIETCS MapajuiebHON TuiockocTH O, TIOCKOCTh L
— mapaienbHoM  1wiockoctn  O.  Vkaxkute
IIPaBUJIbHBIN BAPUAHT:
a) Ilnockocts F m muockocts L mapasienbHBI
0) Ilmockocth F u mnockocTs L neprneHauKyIsipHbI.
B) Y mnockoctd F u mnockoctu L ecTh 0Ha TOukKa
[IEPECCUCHHUS.

[IpuMepHBIil BapHaHT MPAKTUYECKOr0 3aJaHus 110 pas3aeiy 3:

BeruncnuTh:

_(Sn)_ . -9
sin{— ,cg(4)
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HauOonpliee  3HaYeHUWE  (YHKIHHU

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

Haiinure HauMEHbIIICE "

Pemnre ypaBHeHue:
—2sin(x) +V3 =0

YIIpOCTUTH BBIPAKEHHUE:

sin(a + B) — sin(B) cos (a)

[TpumepHbIe BapraHThI IPAKTUYECKHUX 33/1aHUI U KOHTPOJIBHBIX padoT mo pasneny 4:

3anava 1.BeauciauTh MPOU3BOIHEIC CACAYIOMNX (HYHKITUH:

1) x® +5x* +9x® —x*-10
2) 3X+6c0sx—2Inx

3  (Bx—4)e’
sin x
4)
1+45x?
5)  sin(5x—3)
6) In(l+x*)
3amaya 2.

[TocTpouTh rpaduk PyHKIIMU C TOMOIILIO TPOU3BOTHOM
y = X3~ 3x2 + 2X

3anaua 3. BIlUUCIUTH UHTErPATIBI:

1). [(7x~2) dx

2). [(x° +6x° = 7x+4)dx

3). [(8sinx —4cosx)dx

3amaua 4. Haiitu momans QUrypel, OrpaHMYEHHON

rpadukamMu QyHKIHUI:

1) y=X"+4x,y=x+4
2. y=3x*+1Ly=x*+9

[IpuMepHBIii BapHaHT OIIpoca o pasacily S:

Bormpoc Kirou
B nmpusme umeromeit 12 pebdep, kakas ¢urypa

JIEKUT B OCHOBAHUM?
a) YETBIPEXYTOJIbHUK a

0) IIEeCTHYTOJIbHUK
B) TPEYTOJIbHUK
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Haittu muomans OCHOBaHMS NPaBUIIBHOU

TPEYTOJIbHOM MPU3MBI CO CTOPOHOU OCHOBaHUA 6 CM B
a) 6V3 6) 36V3 B) 93

Kakas reomerpuueckas ¢urypa He MOMKET
OBITb OOKOBOM TPaHBIO MPSMON TPU3MBI?

a) MPaBUWIbHBINA TPEYTOIBHUK

0) MpsSAMOYTOJBLHUK a

B) KBajipaT

Y NpaBUIBHON YETBIPEXYTOJBHON IPU3MBI
CTOpPOHa OCHOBaHUS 4 CM, TUaroHajab OOKOBOW TpaHU
5 cM. Haiitu nyinHy O0KOBBIX pEdep B

a)4 cMm

6)9cm

B) 3 cMm

OcHoBaHMe NPSAMOI TPEyroJbHONM HPU3MBI -
PaBHOCTOPOHHUI TPEYroJbHUK CO CTOPOHOH 6 cM,
BbIcoTOM 20 cM. Haiit SOOK.

a) 503 6

6) 1803

B) 6013

Haiitn St 1. 4eThIpexyroyibHON NpaBUIbHON
MIPU3MBI, €CJIM CTOPOHBI OCHOBaHUH 5 1 6 cM, h=3 cMm
a) 33 0
0) 66
B) 90

[TpumMepHbIe BapuaHThl IPAKTUYECKUX 33/1aHUI U KOHTPOJIBHBIX PaboT Mo pazaeny 6:
1) Permmte uppannoHaibHbIe ypaBHEHHUS:

1. Ux?-28=2

2. 3+J/3X+1=xX
3. X—/x*=5=1
4, AX+2—4/X—-6=2
5. V14+2X —3=+/16+X
2) Pemnts nokasarenbHble ypaBHEHUSA:
. (EJZX%X—O.S _ﬂ
' 7 7

2. 7%t2 4 4.7%+1 539
3. 2.3t _3X _15



4. 4% ~0.25%2 =15

3) Pemmts norapudmMudeckrue ypaBHEHUS:
1 Iogéx—log5x:2
2. Igzx—lgx2+1=0

3. %Iogz(x—4)+%log2(2x—1):Iogz3

4. Iog5(x2+8)+—Iog5(x+1):3Iog52

4) Pemmts norapudmuyeckre HepaBeHCTBA:
1. IOgO,3(2X_4)> |090,3(X +1)

2. logdx-9<0

3. @2x+2bx—3>0

IIpuMepHBIii BApHaHT NPAKTUYECKOT0 3aAaHU 110 pas3aeny 7:

1. Y3 30 uneHoB CIIOPTHUBHOI'O KJ'IY6a HaAO HE TOJIBKO COCTaBUTh KOMAaHAY U3 4 genoBek JUIA
y4dacTtuAda B HeTBIpeXBTaHHOﬁ 3CT8.(1)6T€, HO U OIIPCACIUTD IMOPAJAOK BbIXOAa CIIOPTCMCHOB Ha 3Tallbl.

CKOJIBKMMH CIIOCO0AMH ATO MOYKHO CHENIATh?

2. CKOJIBKO TPEX3HAYHBIX YMCENl MOXKHO COCTaBUTh U3 nudp 1,2,3 npu ycnoun, 4to nudpsi

MOTYT MOBTOPATHCA?

3. B ypHe nHaxonutcs 3 Oenbix U 4 yepHbIX mapa. KakoBa BEpOsSITHOCTh TOTO, YTO BBIHYTHIE

N3 HEC Haydauy JIBa 1Iapa OKAXKYTCH OcnpIMu?

3.3. OueHo4HbIe CpeACTBA MO0 JUCHHUILIHHE 1JIsl IPOMEKYTOYHOM aTTeCTALMHA

Bomnpocel k 3auery 1 cemecTp:

©ooNe R WDNRE

e e el S ol el =
O N O~ REO

CrepeomeTpusi. AKCHOMBI.

[TapannensHOCTh MPSMOMN U TNIOCKOCTH.

[TapannensHbie mpsimbie. [Ipru3HaK mapanneTbHOCTH MPSIMBIX.
[TeprieHAUKYISIPHOCTD MPSMOM U TUIOCKOCTH.
[leprieHAUKYISIpHBIE TIPSIMBIC.

CKpCH_II/IBaIOIJ_II/IeCSI MpsMBIC. HpI/ISHaK CKPCIINBAIOINUXCA NPAMBIX.

[lepnenaukymnspHsle m1ockocTy. [Ipu3Hak.

Bexropsl. CnoxeHne BeKTOpoB. [IeHCTBHS ¢ BEKTOPaMH.
CkanspHoe Mpou3BeIeHNE BEKTOPOB.

Crenennas ¢pyukuus. CBoiicTBa u rpauk.
[Toka3zarenbHas GyHKIMS U ee TpaduK.

Pemenue nokasarenpHbIX ypaBHEHUI.

Pemenne nokasarenbHbIX HEPABEHCTB.

Jlorapugmsl. OcHOBHOE JIOTapu(PMUUECKOE TOKIAECTBO.
Pemenue norapudMuuecknx ypaBHEHUH.

Pemenune norapupMuueckux HEpaBEHCTB.
Jlorapudmudeckas byHKIus U €€ rpaduk.

Pannannas mepa yrina.
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19.
20.
21.
22.

(byHKIHHA.

23.
24,

25.
26.
27.

ML e

o o

© o~

11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

OCHOBHBIE TPUTOHOMETPUIECKHE TOXKIECTBA.

Ob6nactp onpenenenus: GyHKINHU, 00JaCcTh 3HAYEHUS PYHKUIUH, rpaduK QyHKINU.
[Tepuon ¢pyHkuuu.

Pactsokenne u cxarue rpadukoB ¢yHkiuid. [lapamiensHblii mepeHoc rpadukoB

YeTHOCTh U HEYETHOCTh (PYHKITUH.
I'padux Gynkuum Yy =COSX.

I'paduk pysxmun Y =SIN X,
I'paduk dpynkmun y = tgx.

Mertoap! peieHus TPUrOHOMETPUYECKUX YPABHEHUM.

Tunossie Bonpocsl K auddepeHIMPOBAHHOMY 3a4eTy 2 CEMECTD:

[Tpupaienue aprymenTa, npupamieHue GyHKINM.

Honstre npoussoaHoil. [pousBonnas GyHKUMA Yy = X1 Y = X°.

[Tpon3BonHas cTeneHHON QyHKITUH.

[TpaBuna nuddepenuupoBanus (IIPOU3BOAHAS CYMMBbI, Pa3HOCTH, IPOU3BENEHUS U
4acTHOTI'O ()YHKIMH, BBIHECEHUE MOCTOSSHHOI'O MHOXKMTEIS 32 3HaK IPOU3BOIHOMN).
[Tpon3BosiHas CIOXKHOU (PYHKLUH.

ITponsBoHbIE HEKOTOPBIX 2JIEMEHTapHBIX byHKuMl (mokazaTesbHOM,
J0rapupMHUUECKON, TPUTOHOMETPUUECKUX (PYHKIIHIT).

['eomeTpuueckuii cmbici npousBoaHoi. KacarenbHast k rpaduky QyHKIHMH.
MexaHuueckuii cMbIC IPou3BOAHON. [IpuMeHeHe Mponu3BOIHOM B PU3UKE U TEXHUKE.
[TpusHak Bo3pacTanus U yObIBaHUS (PYHKIIHH.

. DKCTpeMaJIbHbIE TOYKM (PYHKIUM (TOYKM MHUHUMYMa U MakCUMyMma). DKCTPEMYMBbI

byHKIUN (MUHUMYMBI U MAKCUMYMBI ).

Crauuonapusie Toukd QyHkimn. Kputnueckue Touku GyHKimu. [IpuMepsl KpUTHUIECKUX
TOYEK, SIBJISIOIIUMUCS U HE SBIISIOIUMUCS SKCTPEMAIIbHBIMHU.

JocratouHble yClIOBUsS, NIpPU KOTOPBIX CTallMOHApHas TOYKA SBISETCS TOYKOM
AKCTpeMyMa (PYHKIIHH.

Haubonbiee u HauMeHblee 3HaueHne QyHKIUH.

[TonsiTre nepBooOpa3HOI.

Tabnuira mepBooOpa3HBIX.

[TpaBuna HaX0XkIeHUSI IEPBOOOPA3HBIX.

[1momaae KpUBOJIMHENHOW TPAIICLIUU.

Wnrerpan ot pynkiun. ®opmyna Hetotona-JleiiOnuma.

Brruncnenue uHTErpanos.

Brruucnenue miorniaaen miockux GUryp ¢ IOMOIIBI0 HHTETpaa.

[IpruMmeHeHre Mpor3BOJHON U MHTETpaja K PEHICHHUIO MPAKTUYECKUX 3a/1a4.

[Tonsitue MHOTOrpanHuUKa. [loHsATHE OOBEMA.

O06beM MpsMOYTOIBHOTO Napajuieenunesa.

[Tpusma. [1ousTHE, BUIIBI TPU3M, ceueHUs Npu3M. [lnomans ceueHus.

O6BeM npsMOi TPU3MBIL.

[Tupamupa. IlonsiTre, BUABI, CEUCHUS, TIIOMIAAb CEUEHUH.
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27. Yceuennas nupamuaa. [lonstue, BUIbI, cCeUeHUS.

28. [IpaBunbHBIC MHOTOTPAaHHUKU. [TOHATHSA, BUBI, TUIOMIA/Ib TOBEPXHOCTEH.
29. Hunmuuap. [loHsaTHs, ceueHus, TUIOIIAh TOBEPXHOCTH.

30. Konyec. IlonsiTie ceduenus, miomab MoBEPXHOCTEH, 00beM.

31. Yceuennsiii konyc. [loHsTHe ce4eHuUs, TUTOIIA b TOBEPXHOCTEH, 0OBEM.
32. O6bem mrapa, ero cermeHToB. opMmyIIbl pacueToB 00HEMOB.

33. TeopeMmsl O CIOKEHUH U YMHOXKEHUH BEPOSITHOCTEH.

34. 3aKoH pacnpeneneHus JUCKPETHOW CITyIaiiHONW BETUYMHBI.

35. 3agaun MaTeMaTUYECKOI CTaTUCTHKU.

Tumnosnie KOHTPOJIBHBIC 3aaHWA HAa 3a4CT

1. Pemmuts ypaBHeHue 2|09421 X+logg x—3=0

sin 1590°

3. [Tnockocts o mpoxoaut uepe3 cropony PQ tpeyronbparka NPQ. HA ctoponax

2. Breryucnurs

NP 1 NQ B3sThl COOTBETCTBEHHO TOYKH A W B Tak, 4TO IIIOCKOCTH 0 apayielibHa OTPE3KY
AB. Haiingute nuny otpeska PQ, ecniu AB= 7cm. u NB= BQ.
4, HccnenoBath (QYHKIHMIO C TIOMOIIBIO MTPOU3BOJIHON M TOCTPOUTH €€ rpaduk

y=x3—3x2+2x

S. Haiitn JKCTpEMAaJbHBIC TOYKHU byHKIUN
y= 2x3 ~15x2 4 36x

6. Haiitu npomexyTku BOTHYTOCTH U BBIIYKIOCTH (DYHKIIUH
y = x3 - 3x2 +4

7. Haiitu niomans gurypsl, orpaHiyeHHyo rpapuxkaMu GyHKIUMI:

y:x2+4x,y:x+4

4, MeToan4yeckue yKazaHus 1 00yYAOLIUXCS 110 OCBOCHUIO TUCHUIIIHHBI

Paboueii mporpamMmoil IHCHUIUIMHBI TPETyCMOTPEHbI CIEAYIOIIME BHUIbBl ayAUTOPHBIX
3aHATUH: JIEKIMU, TPAKTUYECKUE 3aHATHUS, KOHTPOJIbHbIE paboThl. Ha nmekuusx paccMaTpuBaroOTCs
HaubOosee CIOXKHBIA Marepuan JIUCHUIUIMHBL. JIeKIus COmpoBOXKIAaeTcs Mpe3eHTalUsIMH,
KOMITBIOTEPHBIMH TEKCTaMH JIEKLIMU, YTO TO3BOJIAET CTYACHTY CaMOCTOSITEIbHO padoTaTh Hax
ITOBTOPEHHUEM U 3aKPEIJIEHUEM JIEKIIMOHHOT0 MaTepuaiia. [Ipr moAroToBke K ay AUTOPHBIM 3aHATUAM
CTYIEHTBl JOJDKHBI O3HAKOMHUTBCS C COOTBETCTBYIOIIMMHU TEMaMH, MaTepUall II0 KOTOPBIM
COJIEP’KUTCS B YKa3aHHOM B JJaHHOM pabouell mporpamme oCHOBHOM Juteparype. [Ipu moaroroske
OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI 110 TEME, a TAKIKE IIPHU BBIITOJIHEHUU TPEHUPOBOUYHBIX 3aJaHUU 110
y>Ke TIPOIICHHON TeMe, CTYIeHThl UCIOIB3YIOT PEKOMEHI0BaHHYIO B JaHHOW paboueil mporpamme
JIOTIOJIHUTEIIbHYIO JIUTEPATYPY.

[IpakTnueckue 3aHATHS NpeAHA3HAUYEHbI JJIS CaMOCTOSTEIbHOM pabOThl CTYIEHTOB IO
PELICHUI0 KOHKPETHBIX 3a/1ad MarTeMaThKu. Kaxkaoe NpakTU4YecKoe 3aHITHE COMPOBOKAACTCS
JIOMAIIHUMU 3aJJaHUsAMHU, BbIJABAEMbIMU CTYACHTaM I PELICHUS BO BHEAyJUTOpHOE Bpems. i
OKa3aHUs IIOMOILIY B PELICHUN 3a7a4 UMEIOTCA TEKCThI IPAaKTUYECKUX 3aJaHUM C YCIOBUSAMH 3a7a4
Y BApUAHTAMU UX PELICHUS.

C nenpro aKTHUBH3AIMKU CaMOCTOATENBHOM pabOThl CTYJCHTOB B CUCTEME JUCTAHLIMOHHOTO

obyuennst Moodle paspaboran yueOHBIH Kypc «MaremaTuka», BKIIOYArOIIA HaOOp (aiioB ¢
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TEKCTaMM JIEKLIIMH, MPaKTUKyMa, MpUMepaMH 3ajad, a Takke HaObopoM TECTOB AJsl OpraHu3aluu
3JIEKTPOHHOT'O O0YYEHHUS CTYACHTOB.

J1n1st paOoOTHI € IEYaTHBIMU U AJIEKTPOHHBIMU pecypcamu C31Y nmeeTcs BO3MOKHOCTb JJOCTyIa
K 3JIEKTPOHHBIM pecypcaM. Opranuzanus paboThl CTYICHTOB € 3JIEKTPOHHON OMOINOTEKOH yKa3aHa Ha
caiiTe HHCTUTYTa (CTpaHuLe caiita — «Hay4nast Gubmrorexay).

5.YueOHasi aurTeparypa U pecypcbl HHGOPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTH
"UnrepHer"

OcHoBHas nuTeparypa

1. Amumor II.A., Komsrun FO.M. Maremaruka: anre6pa 1 Hadajga MaTeMaTHYECKOTO aHaJIM3a

10-11 k. (6a30BBIi U yrimyOneHHBIH ypoBHN) © yuebnuk / 1. A. Anumos, FO. M. Konsrun, M.

B. Txauéra [u np.]. — 11-e u3zn., crep. — Mocksa : [IpocBemenue, 2023. — 463, [1] c. : ui. -

ISBN 978-5-09-107210-5.

2. Aranacsia JI.C. I'eometpus. 10-11 kmacc. ba3oBerit u yrinyOsieHHbIid ypoBHu : yueOnuk / JI. C.
Aranacsz, B. @. byty3os, C. b. Kagomues [u ap.]. — 11-e u3n., crep. — Mocksa : [Ipocsenienue,
2023. — 287, [1] c. : mn. — (MI'Y — mikoze). - ISBN 978-5-09-103606-0.

JlononHuTeNbHAA TUTEPATYpa
1. boromonoB, H. B. Anrebpa u Hauana aHanu3a : ydeOHOe mocoOue i CpeIHEero
npodeccuonanbHoro oopazosanus / H. B. boromonoB. — Mockga : M3gatensctBo Opaiit, 2019. —
240 ¢
2. IlpuamoB, WM. U. AHanuTWueckas TeOMETpPHS : YY4EOHHWK JUIS  CPEIHETO
npodeccuonanbHoro obpazoanus / M. W. Ilpusanos. — 40-e u3z., ucnp. u gon. — Mocksa :
Wz natensctBo FOpaiit, 2019. — 233 c.

I/IHTepHeT-pecprH, CIIPABOYHBIC CUCTCMbI

1. OnekTpoHHBIH pecypc «EnumHOE OKHO JocTynma K 00pa3oBaTelIbHBIM
pecypcamy». ®opma noctyna: http://window.edu.ru

2. OnexkTpoHHBIW  pecypc  «DenepanbHbi  IEHTp  MH(DOPMAIMOHHO-
obpasoBaTenbHBIX pecypcoB». Popma pocryma: http:// feior.edu.ru

3. Maremaruka, BbICIIAS MaTeMaTHKa, ajireOpa, TeOMETpHs, JUCKPETHas
maremaruka: http://matembook.chat.ru.

4. Maremaruka on — line. B momomip crynenty. OCHOBHbIE MaTeMaTHUCCKHE

dopmynel 1m0  anrebpe, TE€OMETPUH, TPUTOHOMETPHUM, BBICHIEH  MaTeMaTHKe:
http://mathem.hl.ru.

5. becnmarnarie o6yqa}0mﬂe IporpaMMmabl 10 MaT€MaTHKeE:
http://www.history.ru/freemath.htm.

6. MarepuanbHO-TeXHH4YecKas 0a3a, HHGOPMaLMOHHbIE TEXHOJIOIHMH, IPOrPaAMMHOe
ol0ecrieyeHne 1 MH(pOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

Ne /1 HanmenoBanue

1. Criennanu3upoBaHHBIE 3aJIbl U1l IPOBEACHUS JIEKIUH.
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http://www.studfiles.ru/dir/cat31/subj369/file13519/view137994.html
http://mathem.hl.ru/

2. Texuuueckue cpeacTBa 00ydeHus:: MHOrO(QyHKIMOHAIBHBIN MyTbTHMEIUHHBIHN
KOMIIJICKC B JIEKLIMOHHOW ayJJUTOPUH; 3BYKOBBIC TMHAMUKH; IPOrPAMMHEBIE CPEJICTBA,
o0ecreyrBaroIMe MPOCMOTP BHIC0(aNIOB.

3. IlepcoHabHBIC KOMIIBIOTEPHI C TOCTYIIOM K 3JICKTPOHHOMY KaTaJloTy,
MOJTHOTEKCTOBBIM 0a3aMm, MOJMICHBIM pecypcaM U 0a3aM JaHHbBIX HAyYHOM
oubmuorexu C3UY PAHXuI'C.

4. Texuudeckue cpencta 00ydenus: [lepcoHambHbIe KOMIBIOTEPHI; KOMIIBIOTEPHBIE
MIPOEKTOPHI; 3BYKOBBIE TUHAMUKH; TPOTPAMMHBIC CPEJICTBA, 00ECTICUNBAIOIINE
npocMoTp Buaeodaitios B popmatax AVI, MPEG-4, DivX, RMVB, WMV.

B yueOHOM mporiecce gomyckaercs IpuMeHeHUe OHlaiH-T1aTGopMel Teams, a Takxke
CHCTEMBbI JrcTaHnoHHOro ooyuerus LMS Moodle.
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