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[Ipencenarens [lenarornueckoro cosera Komnemxa Yenl Y

nupextop Komnemka Yenl'Y A 7/ M.B. Haitn/

PaGouas mporpamma y4eOHOM TUCHUIIMHBI COCTABICHAa B COOTBETCTBUHU C
MPUMEPHON  TporpamMmoi  oOmieoOpa3oBaTeIbHON — y4eOHOW  TUCIUTLITUHBI
«O0miecTBO3HaHUE» ISl MPOGECCHOHAIBHBIX 00pa30BaTENbHBIX OpraHU3aINUMA
(mpotokon Ne 3 ot 21 utons 2015 r., per. Homep penensun 378, ot 23 utons 2015
r. ®I'AY «®UPOy»), ¢ yrouHeHusimu, omoOpeHHbIMU HaydHO-MeToarmdecKum
coBetoM llenTpa mpodeccrmoHanbHOTO 00pa3oBaHUS M CHCTEM KBaU(DUKAIIAN
OI'AY «®UPO» IIpoTtokon Ne 3 ot 25 mas 2017 r.
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1. MACHOPT NPOT'PAMMBI YUEBHOM U CIIUTIJIMHBI

1.1. OO6nacth NPUMEHEHHS POTPAMMBI
PaGouass mporpamma yueOnoi mucuurmumasl OYIL.0O1 «Marematuka

(mamee — «MaremaTtuka») SBIFE€TCS YacThblO MPOrpPaMMbl  MOATOTOBKHU
CHELUAINCTOB cpenHero 3BeHa B coorsBercTBUU ¢ PI'OC mo crenuaibHOCTH

CIIO 40.02.02 ITpaBooXpaHUTENbHAS JEATEIBHOCTD.

1.2. MecTo TUCIUIUIMHBI B CTPYKTYpPE MPOTPAMMBI TIOJITOTOBKHU CTIEIIMATUCTOB
CPEIHEr0 3BEHA
Jucuumimaa ABJISICTCS o0s13aTebHON U BXOJUT

00111€00pa30BaTEIIbHBIN UK.
1.3. Ilemn wm 3amaym OCBOEHUWS YYeOHOW MUCIIMILIAHBI

Conepxkanue mporpaMMbl «MaTeMaTrKa» HaIlpaBJIeHO Ha JOCTHIKCHHUE
CIEAYIOIINX LIEJEH:

- oOecrieueHne CHOPMHUPOBAHHOCTH TIPEJACTABICHUNA O COIMAJIBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHUX (DAKTOpAX CTAHOBIICHUS MAaTEMATHKH;

- oOecnieueHre CHOPMUPOBAHHOCTHU JIOTMYECKOTO, AJTOPUTMHUYECKOTO U
MaTeMaTHYECKOTO MBIILICHHS;

- obecneyeHne CcGHOPMUPOBAHHOCTH YMEHUN NPUMEHSTh MOJyYCHHbBIE
3HAHUS MPU PEIICHUN Pa3IMYHBIX 3a]1a4;

- obecrnieueHrue CHOPMUPOBAHHOCTH NIPEACTABICHUM O MaTeMaTHKE Kak
JacTH  OOIIEYETIOBCUYECKON  KYJIbTYphl, YHHBEPCAIBHOM  S3BIKC  HAYKH,
MO3BOJISIOIIEM OMTUCHIBATh M M3y4aTh PEabHBIC MPOIIECCHI U SBICHUS.

OcBoeHue  cofepkaHWs  y4eOHOM  JUCHUILIMHBI — «Maremarukay
obecreunBaeT JOCTIKEHNE CTYICHTAMU CIICAYIONINX Pe3yJIbTATOB:

® TUYHOCMHbBIX.
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— c(hOpPMHUPOBAHHOCTH MPEJCTABICHUN O MaTEMaTUKE KaK YHUBEPCAIBHOM SI3bIKE
HayKH, CPEACTBE MOJCIMPOBAHUS SBICHUNW W TIPOIECCOB, UACIX U METONAX
MaTeMaTHUKU;

— MOHMMAHHWE 3HAYMMOCTH MaTEMaTHKH I HAyYHO-TEXHUYECKOTO Mporpecca,
c(hOopMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe KaK K YacTH OOIIeUeTIOBEUECKON
KyJABTYpbl 4Y€pe3 3HAKOMCTBO C HUCTOPUEH pa3BUTHUS MaTEMaTHKH, HBOJIIOIUEH
MaTeMaTUYCSCKUX HJICH;

— pa3BUTUE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
ANTOPUTMHUYECKON  KyJIBTYpHl, KPUTHYHOCTH  MBINUICHWS HA  YPOBHE,
HeoOXomuMoM st Oyayimied  nmpodecCHOoHaIbHOM — ACSTEIbHOCTH, IS
IPOAODKEHMSI 00pa30BaHUs M caMO00pa30BaHUS;

— OBJAJCHUEC MaTeMAaTUYECKUMH 3HAHWSIMH W YMEHHUSIMH, HEOOXOIUMBIMH B
MOBCEAHEBHOM KW3HU, [ OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX
JUCIUIUIMH ¥ JIUCUHUIUIMH TPO()ECCHOHANIBHOTO IUKJA, IS  TOJXyYCHUS
oOpa3oBaHuss B 001acTsIX, HE TpeOyomUX YIIyOJIeHHOW MaTeMaTH4ecKon
MOJITOTOBKY;

— FOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHHUIO, B TOM YUCIIE CaMOOOPa30BaHUIO,
Ha TIPOTSDKCHHHM BCEW JKW3HHM, CO3HATEIHHOEC OTHOIICHHWE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCJIIOBHUIO YCICITHON MpodheCCHOHATBLHON W OOIIeCTBEHHOM
NEeSATEITHLHOCTH,

— TOTOBHOCTbH U CIIOCOOHOCTH K CAMOCTOSITEIBHOW TBOPYECKOM M OTBETCTBEHHOMU
NEeSATEITHLHOCTH,

— TOTOBHOCTh K KOJUICKTUBHOW paboOTe, COTPYTHHYECTBY CO CBEPCTHHKAMHU B
oOpa3oBaTebHOW, OOIIECTBEHHO  TOJIE3HOW,  Y4EOHO-HMCCIENOBATEIHCKOM,
POEKTHOW U APYTUX BUJIAX NEATEIbHOCTH;

— OTHOIICHHUC K HpO(bCCCHOHaHBHOﬁ ACATCIIbHOCTHU KaK BO3MOKXHOCTH Y4aCTHUs B
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pEIICHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX
mpo0em;

* MemanpeomMemHmblx:
— YMEHHE CaMOCTOSITEIILHO OMPEACIATh [EH ACSITEIbHOCTUA U COCTABIATD IJIaHbI
NEATEeIbHOCTH;  CaMOCTOATENIBHO  OCYIIECTBIATH,  KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JEATEIbHOCTh; HUCIIOJIB30BaTh BCE BO3MOMKHBIE PECYpPCHI IS
JOCTWIKEHUSI TIOCTaBJICHHBIX LIeJIed M pealn3aluy IUIAaHOB JEATENbHOCTH;
BBIOMPATH YCIICIIHBIE CTPATETUHU B PA3JIMYHBIX CUTYAIIUSX;
— yMEHUE NPOAYKTHMBHO OOIIaTbcsi M B3aWMOJAEWCTBOBATH B IPOIECCE
COBMECTHOM JIEATCIIbHOCTH, YYWTHIBaTh TMO3UIMU JPYTUX YYaCTHUKOB
NesTebHOCTH, YO(PEKTUBHO pa3pemniaTh KOHPIUKTHI;
— BJAQJCHUE HaBbIKAaMHM TIO3HABATEIbHOM, Yy4eOHO-HUCCIIEIOBATEILCKON U
MIPOEKTHOM
—IeSTENHHOCTH, HAaBBIKAMHU Pa3peIIeHus mpo0sieM; ClIOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEJIbHOMY  TIOMCKY  METOJIOB  pElIeHUs MPaKTHYECKUX  3ajad,
MPUMEHEHUIO PA3JINYHbIX METOJIOB MTO3HAHUS;
— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW WH(OpPMaIMOHHO-
MO3HABATEILHON —JICATEIbHOCTH, BKJIIOYasi yMEHUE OPUEHTHUPOBAThCA B
pa3IUYHBIX ~ UCTOYHWKAX  WHPOpMAlMU,  KPUTUYECKH  OILCHHWBATh U
UHTEPIPETUPOBATh HHDOPMAIIHIO, TTOTYYaeMYIO U3 Pa3TMYHBIX HCTOYHHUKOB,
— BJIQJICHUE SI3BIKOBBIMH CPEJICTBAMHU: YMEHHE SICHO, JIOTUYHO U TOYHO M3JIararb
CBOIO TOYKY 3pPEHUS, UCTIOIB30BaTh a/ICKBATHHIE SI3bIKOBBIC CPEJICTBA;
— BIIQJICHHE HaBbIKAMHM I[IO03HABaTEJIbHON peduieKCMH KaKk  OCO3HaHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IPOILIECCOB, HUX pPE3YJIbTaTOB H
OCHOBaHHWI, TPAHUL] CBOETO 3HAHUS U HE3HAHWS, HOBBIX MTO3HABATEIIbHBIX 3a/1a4 U

CpeacCTB Il UX JOCTHUIKCHUA,

© OI'bOY BO «Yenl'Y»
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— LIEJICYCTPEMIIEHHOCTb B ITOMCKAX U MPUHATUU PELIEHUH, COOOPA3UTENBHOCTh U
UHTYHILMS, PA3BUTOCTh IPOCTPAHCTBEHHBIX IMPEACTABICHUNA; CIOCOOHOCTh
BOCIIPUHMMATh KPacoTy U TapMOHUIO MUPA;

* npeOMemHubIX:
— chOpMHUPOBAHHOCTh TIPEACTABICHUA O MaTEeMaTHKE KaK YacTH MHPOBOM

KyJIbTYypbl M MECTE€ MaTeMaTUKH B COBPEMEHHOW IMBWIM3ALMH, CIOCO0ax
ONMCAaHUs SIBJICHUM PEaJIbHOI0 MUpPa HA MAaTEMATUYECKOM SI3bIKE;

— cpOpMHPOBAHHOCTh MPEACTABICHUN O MATEMATHUUYECKUX TOHATHUAX Kak
BOXHEHUIINX MAaTE€MaTUYECKUX MOJEISIX, MO3BOJIAIOINX OIKMCHIBaTh U U3y4aTb
pa3HbIE IPOLIECCHl U SABJICHUS; IIOHMMAHUE BO3MOXXHOCTU AKCUOMATUYECKOTO
MOCTPOEHUS] MATEMATUYECKUX TEOPUH;

— BIIAJICHUE METONAMHU JO0KA3aTEJIbCTB U AJITOPUTMOB PEILICHUsS, YMEHUE HX
NIPUMEHSATB, IIPOBOJAUTH JOKA3aTEIbHBIE PACCYKICHUS B XOJE PELICHUA 3a/1a4;

— BJAJCHHUE CTAHJAPTHBIMM [PUEMAMHU  PEIICHUS  PALUMOHAIBHBIX U
VPPALMOHAJIBHBIX,  IIOKA3aTEJIbHBIX,  CTEIEHHBIX,  TPUTOHOMETPUYECKUX
YPaBHEHHI U HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX
IporpaMM, B TOM YUCJIE I IOUCKA NYTU PELICHUS W WUIIOCTPALMUA PELICHUs
YPaBHEHUU U HEPABCHCTB;

- c(hOopMHPOBAHHOCTH IIPEICTABICHUMN 00 OCHOBHBIX  TIOHSTHSX
MAaTeMaTUYECKOr0  aHaliu3a W WX  CBOWCTBAaX, BIIAJICHUE  YMEHHEM
XapaKTepU30BaTh MoBeAeHUE (HYHKIIUM, UCIIOJIH30BAHUE MOTYUCHHBIX 3HAHUN TS
ONMCAHUA U aHAJIN3a PEAIBHBIX 3aBUCHUMOCTEM;

— BJAJECHUE OCHOBHBIMU MOHATHUAMU O TIUIOCKUX H MPOCTPAHCTBEHHBIX
reOMETpPUYECKUX (QUrypax, HMX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTh
YMEHUSI Pacro3HaBaTh TeOMETpUYecKre (UTYphl Ha dYepTexax, MOACISIX W B

peaJbHOM MUpE; MPUMEHEHHE U3YYEHHBIX CBOWCTB I€OMETPUYECKUX (PUTYp U
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GopMyn ass peuieHHs] TEOMETPUYECKHMX 3aJad M 3aJad C IPaKTHYECKUM
COIEPIKAHUEM;

— c(hOpPMUPOBAHHOCTh MPEJICTABICHUNA O Mpoleccax M SBICHUSIX, HUMEIOIINX
BEPOSTHOCTHBIN XapaKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MUPE,
OCHOBHBIX IOHSATHAX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEN; YMEHUNA HAXOAUTh U
OLICHUBAaTh BEPOSITHOCTU HACTYIUIEHHMSI COOBITHI B MPOCTEHIINX MPAKTUYECKUX
CUTYallUSAX U OCHOBHBIE XapPAKTEPUCTUKH CITyYaHHBIX BEIUYMH;

— BJIaJICHUE HABBIKAMM MCIIOJIb30BAHUs IOTOBBIX KOMIIBIOTEPHBIX IPOrpPaMM IIPH

PCUICHUHN 3aaa4.

1.4. KonnyecTBO 4acoB Ha OCBOCHHE MPOTPAMMBI Y4EOHOM TUCIIUTUTNHBI

[l ounoil hopmol 0OyueHUsL:
MakcumanbHas yueOHasi Harpy3ka oOydatorierocst — 351 gac, B TOM 4HUCIIe:

oOs13aTenbHAs ayIMTOpHAs yueOHas Harpy3ka oOy4aromerocst — 234 Jaca;
camocTosTeNbHas padota odyyvaromierocs — 117 gacos.

Jlns 3a0unotl hopmul 00yuenus:
MakcumanbHas yueOHasi Harpy3ka oOydatormierocst — 351 gac, B TOM 4HUCIIE:

o0s13aTeNibHas ayIMTOpHAs yueOHas Harpy3ka oOydJaroierocsi — 22 yaca;

camocTosiTeNnbHas pabota oOydaromerocs — 329 yacos.

2. CTPYKTYPA U COAEP)KAHUE YUEBHOW TUCIUTLIVHBI

2.1. O6bemM yueOHOM AUCIUIUIMHBI U BUBI YI€OHON pabOThl 0UHON (POPMBI
oOy4eHus

Bun yueOHo# padoThl O0bem yacoB
MakcumajibHasi ydyeOHasi HATPY3Ka (Bcero) 351
Oo0s13aTesIbHAs ayAUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 234
B TOM YHCJIE:

© ®I'BOY BO «Uenl'V»
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Teopernueckue 3aHATHS 117
[IpakTHyecKue 3aHATHS 117
CamocTosiTeJibHasi padoTa odyuyarouerocsi (Bcero) 117
I[Ipome:kyTounas arrecrauusi (O0O0O) Apyrue ¢popmbl

KoHTpoJs (1 cemecTp)
JK3amMeH (2 cemecTp)

2.2. O6beM yu4eOHOM TUCIUIUIMHBI U BUBI y4eOHOU pabOTHI 3209HOM (POpPMBI

oOy4eHUs
Buj yueo6Hoii padoThl O0bem yacoB

MakcumaJjibHasi yueOHasi HATPy3Ka (Bcero) 351
O0si3aTes1bHAs AyIMTOPHAsA y4yeOHas HArpy3Ka (Bcero) 22

B TOM 4HCIIE:

Teopernyueckue 3aHATHS 12
[IpakTuueckue 3aHsATHS 10
CamocTosiTe/ibHAsI pa60Ta 00y4aKIIErocsi (BCero) 329
IIpoMe:xyTOYHASA aTTeCTALUA Ix3amed (1 kype)

2.3. TemaTHuecKuii TUTaH U COJIep)KaHue YUYCOHON AUCIUTUTHHBI OYHOU (DOPMBI

00yueHHUs
HanmeHnoBanue Copepxxanue yueOHOro MaTepuasa O0bvem | YpoBensn
pa3aesioB M TeM 4acoB | YCBOEHHS
1 2 3 4
PA3JEJI 1 AJITEGPA 168
BBenenue Conep:xkanue y4eOHOT0 MaTepuaJa 6

MaremMatuka B HaykKe, TE€XHHKE, SKOHOMUKE,
WH(pOPMAITMOHHBIX TEXHOJIOTHSIX u
MPAaKTUYECKOU AesATenbHOCTH. Llenn u 3amaun
W3y4CHUSI  MaTEeMaTUKA MpPH  OCBOEHUHU
cnenuansHocteit CIIO.

[ToBTOpeHne wMarepuana, MPOUAEHHOIO B
LIKOJIBHOM Kypce MaTeMaTukH. JleficTBus Hax
anreOpandeckuMu Apo0siMu. ToKIeCTBEHHbBIE
npeoOpazoBanuss DOpMyIbl  COKpAIIEHHOTO
YMHOXEHHS.

IIp

AKTHYECKHE 3AaHATHSA 2 2

Apudmerndeckue JEHCTBUS HAA YUCIAMH,
HaXO0XICHUE MPUOJIM>KEHHBIX 3HaYCHUI 2 2

BEJIMYMH W  IOTPEIIHOCTEN  BBIYMCIIECHUU
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs

«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus noxymenTa - 1 ‘ ctp. 10 [lepBerit 3x3eMILTAP KOIMUANe
(abCcoMOTHONH W OTHOCHTENIbHOW), CpaBHEHHUE
YHUCIIOBBIX BBIPAKEHUU
CamocrosiTeibHast padoTa 00y4yarommxcst 2 2
- IEUCTBUSA C OOBIKHOBEHHBIMHU M JECSITUYHBIMU
IPOOsIMU;
- pellIeHHEe CUCTEM YPaBHEHUII.
Tema 1.1. Conep:xxanue yueOHOro MaTepuaJia 9
Pa3zBurtue 1 Lensie u paroHaIbHbIe qucia. 2
IOHATHA O " | JlelicTBUTENbHBIE YHCIIA. 1-2
qnciie 5 [Tpubnmxennpie BerauciHeHus. KoMIuieKcHbIe 5
quca.
IIpakTHyeckne 3aHATHSA 2
Apudmernueckue 1eHCTBUSI HAJ YUCIaMH,
HAXOKJCHHUE MPUOIMKEHHBIX 3HAYCHUN BEJIMYMH U 2
HOTPEIIHOCTEN BbIYMCICHUN (a0COMIOTHOM 1
OTHOCUTEJIbHOI ), CPABHEHHE YMCIIOBBIX
BBIPAKCHU.
CamocrosiTeibHasA padoTa 00y4yaommxcst
- OKpYIJIEHNE IPUOIMIKEHHBIX BBIYUCIICHUN; 3
- BBIUUCIIEHHE MTOTPELIHOCTEN 1o hopMyram; 2
- mpeoOpa3oBaHust 1poOeil, BHIYMCIECHUE
IIPOLIEHTOB.
Tema 1.2. Coaep:xanue yueOHOTo MaTepHaJia 27
Kophu, crenenn Kopuu wu crenenn. Kopuu HarypanbHOU
U JIorapudpmsi CTENEeHM U3 YMcia U uX cBoiicTtBa. CTeneHu ¢
1 | PALMOHANBHBIMU MOKA3ATENAMA, HX CBOIICTBA. 2
" | CreneHu ¢ OEHCTBUTENILHBIMU IMOKA3aTEIISIMH.
CpolicTBa  CTENEHM C  JICHCTBUTEIbHBIM
MIOKAa3aTeJeM.
Jlorapudm. Jlorapudpm umcna. OcCHOBHOE 1-2
jJorapu@mMuueckoe TOXAeCTBO. JlecaTuuHble U
HaTypajbHble Jorapudmel. [IpaBuna neicTuii
5 |C norapudpmamu. Ilepexoq k  HOBOMY 9
" | ocHoBanuto. [IpeoOpazoBanue anredOpanyecKux
BbIpakeHU. [IpeobpazoBanue panroHaIbHbIX,
UPPaLMOHAIIBHBIX CTENEHHBIX, MOKA3aTEIbHbIX
1 JTorapu(MUYECKUX BBIPAKEHUH.
IIpakTH4eckue 3aHATHSA 14
1 Boruncnenue U CpaBHEHME KOpHEH. 2
" | BolnosiHEHHE pacyeToB ¢ paguKaIaMH. 9
Haxoxnenue 3HA4YCHUU CTerneHen c
2. | parmoHANBHBIMKA  TTOKa3aTesiMu. CpaBHEHHE 2
CTEIICHEHN.
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs

«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus noxymenTa - 1 ctp. 11 [lepBerit 3x3eMILTAP KOIMUANe
3 [IpeoOpa3oBaHusi BBIpaXKEHUH, colepKaIUX 5
CTETEHH.
4. | Pemenue nppalOHAJIbHBIX YPaBHEHUM. 2
Haxoxxnenne  3HaueHuidt  jgorapupma 10
5. | mpousBoabHOMY oOcHoBaHuio. Ilepexon ot 2
OJTHOI'0 OCHOBAHUS K APYroMy.
6. | Beruncienue u cpaBHeHUE JIOrapupMoB. 2
7 [lucbMeHHas KOHTposibHAs paboTa MO Teme 9
" | «Jlorapudmbr»
CamocrosiTe1bHas padoTa 00y4ammxcst 9
- peleHue 3aaHnuil Ha mpeoOpa3oBaHue
anredpandeckux BbIPAKEHUHN C UCIIOJIb30BAHUEM
CBOWCTB CTENEHU U KOPHS;
- pellieHne 3ajaHuil Ha mpeoOpa3oBaHue 2
anreOpanyecKuX BbIPaKEHUH ¢ UCII0JIb30BaHUEM
CBOMCTB JIOTapu(MOB.
Tema 1.3. Conepsxanue yueOHOro MaTepuajia 54
OcHoBBI
TpHTOHOMETpHH | 1, Pagnannas Mepa  yrma.  BpamarensHoe 2
JIBUKEHHE.
2. | CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YUCIIA. 2
3. | ®opMyIbl IPUBEICHHUS. 2
4. | DopMyJIbl CIOKEHUS. 2
5. | @opmyIbl yIBOEHHUS. 2
6. | PopMyIbl TOJOBUHHOIO YIJIA. 2
7. | OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA. 2
8. | oka3aTeabCcTBa TOXKJIECTB. 2
9 [IpeobpazoBanms unpomeﬁmnx 9 1
TPUTOHOMETPUUECKUX BBIPAKEHUH. }
1 [TpeobpazoBanue CYMMBI
0 | TPUIOHOMETPHYECKHX byHKIMI B 2
MIPOU3BE/ICHUE.
IIpeoOpasoBanue IIPOU3BEIECHUS
1 | rpuronomerpuueckux (QyHKUUH B CcymMmy. 2
1. | cyMMBl TpUTOHOMETpPUYECKMX (QYHKIUH B
MIPOU3BE/ICHUE.
1 | Belpa)xeHue TPUTOHOMETPHUECKUX (YHKIMN 9
2. | yepe3 TaHTeHC MOJIOBHHHOTO apTyMEHTA.
1 | ObparHble TpUTOHOMETpUYECKUE (DYHKIIHH. 9
3. | ApkcuHycC, apKKOCHHYC, apKTaHI'€HC.
IIpakTHYyecKue 3aHATHSA 10
Paguannblii  meTtoxm  u3MepeHus — YIJIOB 2
1. BpAILICHUS U CBS3b C TPAlyCHON MEpOH. 2
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs

«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus noxymenTa - 1 ‘ ctp. 12 [lepBerit 3x3eMILTAP KOIMUANe
5 OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKJIECTBA, 5
" | popMyIIBI CHOKEHUS, YABOCHHUS.
ToxnecTBeHHbIE npeoOpazoBaHus
MPOCTEUIITNX TPUTOHOMETPHUYECKUX
3. | BBIpaXKCHUH. [IpeobpazoBanue CYMMBI 2
TPUTOHOMETPHUYECKUX byHKIMI B
MIPOU3BEICHUE
4 [IpeobpazoBanue MIPOU3BEICHUS 9
" | TpuroHomeTpuYeckux PyHKIUN B CYMMY.
5 [TuceMeHHas KOHTpoJIbHAS paboTa Mo T€ Me 9
" | «TpuroHoMeTpuuecKkrue ypaBHEHUS»
CamocrosiTeibHas padoTa 00y4al0IMXCs 18
- pCLICHUE 3aJaHuid Ha HAXO0XKJICHUE 3HAYCHUI
TPUTOHOMETPUYECKUX BBIPAKEHUH Ha OCHOBE
OTIPENIEIICHUS] TPUTOHOMETPUIECKUX (PYHKITHIA; 2
- ONpeleleHHe 3HAUeHUN TPUTOHOMETPUUYECKUX
(GYHKIWH ¢ MCIIOB30BaHUEM TPUTOHOMETPHUECKUX
TOXKIECTB;
- mpeoOpa3oBaHue BBIPAKECHUH C HCIIOJIB30BaHUEM
(bopMyI IBOMHOTO apryMeHTa, TEOPEM CIOKEHUS U
Ap.
Tema 1.4.
®dyuxkuuu, ux | Coaep:xkanue yueOHOro MmaTepuaa 21
CBOWCTBA U
rpadpuxu Dynkunu. O01acTh ONpENENeHNUs B MHOXKECTBO
3HaYeHu#; rpaduk QyHKIMM, TOCTpOeHHE
rpagukoB (QyHKIHMH, 3aJaHHBIX Pa3TUIHBIMU
L croco0amH. CaoiicTBa GbyHKIMH. 2
MOHOTOHHOCTB, YEeTHOCTH, HEYETHOCTb,
OTPaHUYEHHOCTH, IEPHUOAUYHOCTD.
[IpomexxyTku  Bo3pacTaHuss M yOBIBaHMUS, 1-2
HauOoJbIlIee M HaWMEHbIIee 3HAYCHUsS, TOUKH
skcTpemyMa. CrTeneHHble, IOKa3aTelbHBbIE,
2. norapupMUUECKUe W  TPUTOHOMETPHUYECKHE 2
¢ynkuun. OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIUH.
IIpakTHYeckue 3aHATHSA 10
Crenennas (yHKIMS: ONpEEICHUE, CBOMCTBA
1. | u rpaduk. IloctpoeHue u uteHue rpaduka 2
CTENIeHHON (QYHKIIMH. 2
[lokazatenbHass ~ (QyHKIUS:  OIpeaelieHHe,
2. | cBorictBa. Iloctpoenne u uteHue Trpaduka 2
MOKa3aTeIbHON (YHKINH.
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs

«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus nokymenTa -

1

‘ ctp. 13 ‘ [TepBblii 3K3eMILISIP

KOITHA Ne

Jlorapudmuueckas GyHKIUSA: OIpenesacHue,
cBoiictBa u rpaduk. [locTpoeHme, uTeHUE
rpaduka JorapuMuIecKor GyHKITUH.

4.

CpoiictBa u Tpaduku CHUHYCa, KOCHHYCA,
TaHreHca 1 Kotanrenca. O0paTHbele QyHKINHU U
uX rpauKu.

5.

Pemenue IIPUKIAIHBIX 3a/1a4.

CamocrosiTesibHasA padoTa 00y4YaroLIUuXCs

- HCCleIOBaHNE CBOMCTB (DYHKIUH;

- TOCTpOeHHE TpaduKOB 0OpPATHBIX (HYHKINH;
- IOCTpOEeHHE IrpauKOB rapMOHUYECKHUX
KoJICOaHUH M UX TPeoOpa3oBaHusI.

Tema 1.5.

Coaep:xxanue yueOHOro MaTepuaJia

36

YpaBHeHnus u
HepaBeHCTBA

YpaBHeHUs u CUCTEMBI YPaBHEHUH.
PaBHOCWJIBHOCTD ~ ypaBHEHUH, HEPAaBEHCTB,
CUCTEM.

PanvonaneHble, MppalMOHAIbHBIE, OCHOBHBIC
npueMbl HuX pemeHus. M3oOpaxeHue Ha
KOOPAWHATHOU IJIOCKOCTH MHOXECTBA
pelIeHU ypaBHEHUMH

OCHOBHBIE TPUTOHOMETPHUYECKUE YPABHEHUS U
CUCTEMBI, OCHOBHBIE  CIIOCOOBI  PEIICHUS
(pasmokeHre Ha MHOXKUTENH, BBEJICHUE HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKa, TpaduuecKkuit
METOJ).

[loka3aTenbHble  ypaBHEHHS U CUCTEMBI,
OCHOBHBIE CIIOCOOBI penieHus (pa3ioKeHue Ha
MHOKUTEM, BBEJCHHE HOBBIX HEHU3BECTHBIX,
MOICTAHOBKA, TpaaecKuii MeTox).

Hcnonb3oBanue CBOUCTB M rpaduKoB PyHKITHI
IIpU PEIICHWH YPABHEHUH W HEPABEHCTB.
Meroa HHTEPBAJIOB.

[TpuxnagHeie 3aJ1a4u. [Ipumenenue
MAaTeMaTUYECKUX METONOB Uil  PEUICHUs
COAEpPKATENBHBIX  3aJa4 U3  Pa3JIMYHBIX
obyacTell HAyKH U MPaKTUKU.

1-2

IIp

AKTHYECCKHC 3aHATHUSA

13

PewreHne panMOHaNbHBIX U UPPALMOHAIBHBIX
YpPaBHEHUU U HEPaBEHCTB. MeTO HHTEPBAJIOB.

OcCHOBHBIE  TIPHEMBI pelleHns  IoKasa-
TEJbHBIX YPABHEHUN U HEPABEHCTB.

Hcnons3oBanne  CBOMCTB ®W  TpadukoB
MOKa3aTeNbHOM  (QYHKUMU  JUISL  peLICHHS

YpaBHEHUH U HEPABEHCTB.
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE

@y o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)
Komnemx YealV

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus noxymenTa - 1 ‘ ctp. 14 [lepBerit 3x3eMILTAP KOITUA Ne

OcHOBHBIE IIPUEMBI peleHus
JTOrapu(MHUUECKUX YpPaBHEHUH M HEPaBEHCTB,
4. | ICTIONB30BaHUE  CBOMCTB u  rpaduKoB 2
JAorapupMuUecKuX GYHKIUNA 7S peIeHHs
YpaBHEHHMH U HEPABEHCTB.

PemeHne TpUrOHOMETPUYECKUX YPABHEHUN U
HEpaBEHCTB, MHCIIOJb30BaHUE CBOICTB u
rpaduKOB TPUTOHOMETPUUECKUX (DYHKIUH AJIs
pelleHysl ypaBHEHUH U HEPaBEHCTB.

Pemrenne cucrem ypaBHEHM M HEPABEHCTB.
Penienue npukinagHbIX 3a1au.

[Tpuxnagueie 3agaun. Mcnonp30BaHne yMEHUN
7. | HaBBIKOB  pEIICHUS ypaBHEHUH B 2
MIPaKTUYECKUX 3a/1au.

CamocrosiTeibHasA padoTa 00y4aommMXxcst 12

- pellieHne IPOCTEUIINX KBAJAPAaTHBIX YPABHEHUH 1
CHUCTEM YpaBHEHUU;

- pelleHNne NOKa3aTeIbHbIX U JIorapu(pMUIECKUX
HEPaBEHCTB, IPUMEHEHNE CBOMCTB YPABHEHUN U
HEPAaBEHCTB K PELICHUIO NIPAKTUYECKUX 3a1a4.

Tema 1.6. Coaep:xanue yueOHOTro MaTepuaJia 15

Koopaunartel n [IpsimoyronbHas (nexkaproBa) cucrema
BEKTOPBI. KOOpAMHAaT B  mpocTtpaHcTtBe.  Dopmyna
paccTOSIHUS ~ MEXIYy  JABYMS  TOYKaMH.
VYpaBHeHue cepbl, IIOCKOCTU U MPSIMOH.
Bekropel. Moaynes  Bektopa.  PaBeHcTBO
1 | BeKTOpOB. CrnoxeHue BEKTOPOB. YMHOXKEHUE 5
BEKTOpa Ha 4ucio. PasnoxeHue BeKTopa IO
HaTPaBJICHUSIM. Yronm  Mexay — JAByMs
BekTopamu. [Ipoekuusi BekTopa Ha OCb.
Koopaunatsl BEKTOpA. CxanspHoe
MIPOU3BEICHUE BEKTOPOB.

IIpakTHyecKue 3aHATHSA 8
Bexkropsl. [lelictBus ¢ Bekropamu. [[ekaproBa
1. | cuctema  koopaMHAaT B TNPOCTPAHCTBE. 2
BektopHoe ypaBHEHHE TPSIMON U TNIOCKOCTH.
JenctBusd  HaA  BEKTOpamH,  3aJaHHBIMU
KOOpAWHATaMH. Koopannatsr BEKTOpA,
2. | 3aaHHOTO INPOM3BOJILHO, MOJYJb BEKTOpA, 2
yToJI MEKy BEKTOPAMH, MPOCKIUA BEKTOpa Ha
OCb.

YpaBHEHHE OKPYKHOCTH, CQEpPHI, MIOCKOCTH.
PaccrosiHre Mex 1y TOUKaMu.

© ®I'BOY BO «Uenl'V»




DU

Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs

«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus nokymenTa -

1 ctp. 15 [lepBerit 3x3eMILTAP

KOITHA Ne

Pemenne wmateMaTHYeCKUX | TMPHUKIATHBIX
4. |3aga4 ¢ UCHOJIb30BAHUEM KOOPJAMHATHOTO
METO/1a.

CamocrosiTeibHas padoTa 00y4yaommxcst

- pCUICHUEC Sa,I[aHI/Iﬁ Ha HeﬁCTBHH C BCKTOpaMu,
3aaHHbIMU I'COMCTPUICCKU

- pCIICHUC 3a,I[aHPII>i Ha HeﬁCTBHH C BCKTOpaMHu,
3aJaHHbIMU KOOpAWHATaAMU;

- HaXOXKJACHUC MOAYJI BEKTOpA, yIjia MCKIAY
BCKTOpaMHU, IIOJIOKCHUSA BEKTOPOB OTHOCUTCIIBHO

JIpYT ZIpyTa.

PA3JIEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

90

Tema 2.1.

Coaep:xxanue yueOHOro MaTepuaJia

ITocaenoBaTein
HOCTH, NpeJesbl

[locnenoBarenbHocTu. CriocoObl 3amaHus u
CBOMCTBA UMCIJIOBBIX IIOCJIEOBATEIbHOCTEN.
Ilonamue o npedene nocnedo8amerbHOCMU.
CymecTBoBanue npenena MOHOTOHHOM
OrpaHUYEHHOU MIOCJIEZI0BATEIbHOCTH.
1. | CymmupoBanue MIOCJIE0BATENBHOCTEN.
beckoneuno yObIBaromass TreomMeTpuyecKas
nporpeccust U ee cymma. [lonstue o mpeneine
¢yakuu. Teopembl o mnpenenax. IIpasumiio
HaxOoXJeHMs mpenena (yHKUUU. Beruncnenue
npeesioB (PyHKIUH.

1-2

IIpakTHyeckne 3aHATHA

1 IIpaBuna Bbixona u3 HeonpeaenaeHuoctu (0/0).
" | Beruncnenue npeaenoB QpyHKITUH.

CamocTtosiTesibHAas padoTa 00y4yalommxcst

- TIOHSTHE O HEOIIPE/ICIICHHOCTH.
- IpaBUJIa BbIX01a U3 HeonpeaenaeHnoctu 0/0, oo/oo.

Tema 2.2

Conep:kaHue y4eGHOr0 MaTepuasia

39

IIpousBoanas
byHkuun

[Ipupamenue ¢pynkunu u aprymenrta. Cpennss
U HempepblBHasg  ckopocTh. llonatue o
MIPOU3BOIHON (DYHKIIMHU, €€ T€OMETPUUECKUI U
(bu3nyecKkuil CMBICII.

2. | YpaBHeHue kacaTenbHOM K rpaduky QyHKIUH.

[IpouzBoaHbIE CYMMBI, pasHocCTH,
IIPOU3BEICHHUS], YACTHOT'O, CTCIICHHU.

[Tonsate cnoxHOW (QYHKIIMU, TPOU3BOIHAS
4. | cnoxHor pyHkuuu. I[Ipow3BOAHBIE OCHOBHBIX
AJIEMEHTapHBIX (PYHKINH.
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE

@y o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)
Komnemx YealV

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus noxymenTa - 1 ctp. 16 ‘ [lepBerit 3x3eMILTAP KOITUA Ne

IIpu3Haku Bo3pacTanus U yObIBaHUS (DYHKIUH.
5. | DKcTpeMyMbl GbyHKIMH. Onpenenenus 2
MakCUMyMa U MUHUMyMa (pyHKIUH.

[Ipusnaku skctpemymoB ¢ynkuuu. Ilepoe
IIPABUJIO HAXOKAECHUS SKCTPEMYMOB.

IIpakTHyeckne 3aHATHS 14
BeBog ¢dopmyn muddepeHnupoBaHus I
1. |pynkumit y = C, Yy = X, Yy = U + V, Yy = U*V, 2
y=U/V, cieCcTBuS.

[IpousBoaHbIe TPUTOHOMETPHUYECKHUX
2 (GyHKIHH. [IpaBuia U bopMyiibl 5
" | muddepeHnmpoBanus, TaOIUIA MPOU3BOIHBIX
AJIEMEHTapHbBIX (PYHKINH.

[Ipou3Bo/HBIE CTENEHHON U MOKa3aTelbHON

3. . 2
(GyHKIHH.
4. | IIpousBoaHas norapudmMudeckor GyHKIUU. 2
5 [IpousBonHbIe 00paTHBIX 9
" | TpuroHoMeTprUYECKUX PYHKINH.
HauOonbiee 1 HauMeHblee  3HaueHHE
6. (yHKIIMM Ha OTpE3KE U Ha UHTEpBaJe. 2
7 Pemienue 3a1a4 Ha BBIUMCIIEHUE MPOU3BOJHBIX 5

CIIOKHBIX (YHKIIMH.

CamocrosiTeibHas padoTa 00y4aommXxcst 13
- HaXOXKJICHHE IPOU3BOTHON MPOCTON (PYyHKIINH;
- pelieHue 3a7a4 Ha GU3NYECKU 1
reOMETPUYECKUIN CMBICI IPOU3BOAHOM;

- HaAXO0KJICHHUE MPOU3BOJTHOMN CIIONKHOU (PYHKITUH.

Tema 2.3. Copaepxanue yueOHOro MaTepuasa 27
HccaenoBanue Bo3spacranue " yObIBaHHE GbyHKIIIN
(yHKuuii ¢ 1 (onpenenenue). Ilpu3Haku Bo3pacTaHus U 5
NOMOIIBI0 " | yopiBanust ~ ¢pynkumu.  IlepBoe  mpaBmiio
NPOU3BO/IHOM. HAaXO0XJAECHUS SKCTPEMYMOB.
DKCTPEMYMBI byHKIHAH. Onpenenenne
2. | MakcuMyMa 1 MUHMMyMa ¢yHKuuu. [IpusHaku 2

SKCTPEMYMOB (DYHKIIHH.

Brinykiiocts ¥ BOTHYTOCTh KpuBOM. [Ipu3sHaku
3. | BRIIYKIIOCTH W BOTHYTOCTH, TOYKH Ieperuoa. 2
ITpu3Hak Touku neperuoa.

Bropoe mnpaBuino HaxoXJIEHUS DKCTPEMYMOB

4. ’ 2
¢ynkuuu. [Toctpoenue rpadukoB GyHKINH.

IlpakTHyeckne 3aHATHSA 10
[TepBoe mpaBUIO HAXOXKIEHUS SKCTPEMYMOB.

1. | [IpumeHnenre TPOU3ZBOAHONW K HCCIICIOBAHHIO 2

(YHKIMU Ha SKCTPEMYMBI.
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Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus noxymenTa - 1 ‘ ctp. 17 [lepBerit 3x3eMILTAP

KOITHA Ne

[TpumeHeHre MPOM3BOJHON K HCCIIEIOBAHUIO
¢byHkuun Ha OSKcTpeMmyMmbl. VccienoBanue
GyHKIIMM ¢ TOMOLIbIO  TPOW3BOJTHOM.
[Toctpoenue rpadukoB.

Haxoxnenune HauOombllero, HaMMEHBIIETO
3. | 3HaueHWsT M  OKCTPEMAIbHBIX  3HAYECHUH

GbyHKIMH.

[IppuMeHeHne TPOM3BOAHOW IPH PELICHUU
IIPAKTUYECKUX 3a]au.

4.

5. | Pemenne 3aga4 mmo remMe.

CamocrosiTeibHas padoTa 00y4alOIMXCs

- pellieHue 3aJJaHui Ha ucciieJoBaHue PYHKINN ¢
HOMOILBIO IPOM3BOIHON U NOCTPOEHUE rpaduKa;

- pelIeHHE 3a1a4 UCCIIEI0BATENIBCKOIO XapaKkTepa ¢
IPUMEHEHHUEM POU3BOJJHOM.

Tema 2.4 .
HHurerpaJ u ero
CBOMCTBA

Coaep:xanue yue0HOro MaTepHaJia

18

[lepBoobOpaznas U UHTETpaJl.
1. | HeonpeneneHHslit UHTErpai, ero
CBOMCTBA.

OmnpeneneHHbIN UHTErpasn, ero
2. | TeOMeTpUYECKUH CMBICII. dopmyna
Hrrotona -JleiitOuumna.

[IpumeHeHune omNpeneNeHHOr0 HMHTerpana

3. B (1)I/I3I/IKC U TCOMCTpHUH.

1-2

IlpakTHYecKHe 3aHATHA

Pemenue 3amannii Ha HaXOXKJACHUE HHTETPAIOB (C
MOMOIIBIO CBOMCTB U Tabmuilel). ['eomeTpudeckuit
CMBICJI OIIPENICIIEHHOIO HHTErpaa.

®opmyna obObema Ten BpameHus. [IpuMeneHue
MHTETpaia Mpy pelIeHnH TeOMETPUUYECKUX 3a/1ay.

Pemrenne 3amad ¢ MOMOINBIO  OMPEAEICHHOTO
WHTErpaa.

CamocrosiTesibHAas padoTa 00y4yalommxcst

- HaXOXXJ€HHE MEePBOOOPA3HOM € HMCIOJIb30BAaHHEM
CBOMCTB MEePBOOOPA3HON U TAOJIHIIBI MHTETPAJIOB;

- HaX0XKJICHHE 3HAYEeHUs OIPEIeIEHHOT0 HHTErpaia
o popmyse HoroTona-JIeiiOnuna;

- IPUMEHEHHE UHTEeTpasa Ipu pPelIeHun
TEOMETPUYECKUX 3a]1aY;

- pemieHre GU3MUYECKUX 3a/1a4 C MPUMEHEHHEM
WHTErpaa.

PA3JIEJ 3. TEOMETPUSA

69

Tema 3.1

\ Conep:kanue y4eOHOT0o MaTepHuaJia

21

1-2
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DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
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Pabouas mporpamMma y4eOHON TMCITUILITNHEL
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Bepcus noxymenTa - 1 ctp. 18 [lepBerit 3x3eMILTAP KOIMUANe
IIpsimble n Jlornueckast CTpykTypa reoMeTpuu. AKCHOMBI
IUIOCKOCTH B 1. |u crheactBuUss M3  akcuoM.  B3auMmHoe 2
NMPOCTPAHCTBE PacCIOJIOkKEHUE ABYX MPSAMBIX B IPOCTPAHCTBE.
5 [TapamnenpHOCT  TPSAMOKM M IUIOCKOCTH. 5
" | ITapayenbHOCTh MIIOCKOCTEH.
[lepneHuKyISIpHOCTh MPSAMOM M IUIOCKOCTH.
3. | llepneHauKysisip U HaKJIOHHAs. YTOJI MEXKIY 2
MPsIMOM M TUIOCKOCTBIO. JIBYyrpaHHbBIN yToI.
VYron MEXIY IJIOCKOCTSIMU.
[lepneHauKyIsIpHOCTH  JABYX  IUIOCKOCTEH.
4. | T'eomeTpuueckue npeoOpa3oBaHus 2
MIPOCTPAHCTBA: napajuiebHbIE  TIEPEHOH,
CUMMETPUSI OTHOCUTEIIBHO TIOCKOCTH.
[TapannensHoe  npoekTupoBaHue. [lnomane
5. | opToroHanpHO  mpoekuuu.  M3o0pakeHue 2
MIPOCTPAHCTBEHHBIX (PHUTYD.
IlpakTHyeckne 3aHATHSA 4
1 IIpoexkuus npsAMoN Ha IJIOCKOCTh. YTOII 5
" | MEXy IPSAMOM U MIJIIOCKOCTBIO. 2
2 Teopema o Tpex nepneHaukyIsapax. Pemenue 2
3a/1a4 10 TeMe
CamocrosiTe1bHast padoTa 00yyalommxcst 7 2
- peuieHWE 3aJad  Ha OMHCaHUE B3aUMHOTO
pPACIOJIOKEHUSI AJIEMEHTOB B MPOCTPAHCTBEHHBIX
MOJICJIIX C HCIIOJIb30BAHUEM apryMEHTUPOBAHHOTO
aHaIu3a;
- pelleHMe 3aJad Ha B3aMMHOE pAacIoJIOKEHHE
OpSIMBIX M IUIOCKOCTEH C  HMCHOJIb30BAaHUEM
MIPU3HAKOB napajuieIbHOCTH "
NEePHEHANKYISIPHOCTH IPSIMOM U TIIOCKOCTH.
Tema 3.2. Coaep:xanue yueOHOTro MaTepHaJia 48
MHoOrorpaHHuK Bepmunbl, pebpa, rpaHM MHOTOTpaHHUKA.
" PazBeprka. MHororpanssie yriel. Bblykiibie
U Kpyrible Teaa | 1. | mHOrorpannuku. Teopema Oinepa. [lpusma. 2
[Ipsimas w HaxioHHass npusma. [lpaBunbHas
pu3mMa.
5 [Tapannenenunen. Ky®6. [Mupammuna. 9 1-2
" | [IpaBunpHasg nupaMuaa. Y CeUeHHAs MMPaMHUJIA.
Terpasap. Cedenust kyba, TpU3MBI U
3 | MMpaMABL. [IpencraBienue O MPaBUIBHBIX 2
" | MHOTOTpaHHUKAxX (TeTpa’ap, KyO, OKTa’ap,
J0JIEKadIp, UKOCAdP).
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Bepcus noxymenTa - 1

‘ ctp. 19 [TepBblii 3K3eMILISIP

KOITHA Ne

Hwmiaap W KOHyC. YCEUYEHHBIM  KOHYC.
OcHoBaHHe, BBICOTa, OOKOBas MOBEPXHOCTb,
oOpa3ymomas, pa3sepTka. OceBble CeueHUs U
CEUCHMUS, napajuieiabHble OCHOBAHHIO.
@opmysbl MJIOMAAN TOBEPXHOCTEH LUIUHApA
Y KOHYCa.

[Mlap u cdepa, ux ceuenus. KacarempHas
IJIOCKOCTH K cdepe.

O6beMm u ero wusMmepenue. HHTerpanpHas
dbopmyna oObema.

@opmynsl  o0beMa Kyba, TPSIMOYTOJILHOTO
napasuiesIeuIe1a, PU3Mbl, IIJIHHIPA.

®dopmysa oObeMa NupaMuibl U KOHYcA.

®opmyiibl 00bEMBI MIApa W TUIOMIATH CQEpPHI.
I[TomoOue TeJl. OTHOUIEHUS Iomaae
[MOBEPXHOCTEH U 00BEMOB I10,I0OHBIX TEII.

IIp

AKTHYECCKHC 3aHATHUSA

14

[Mapannenenunen. Ky6. Cummerpust B kybe u
napajuienenunesne. CeueHus B npusme, Kyoe.
Pemenue 3a1a4 Ha ce4eHHUs.

Tena Bpamenud. L{lunuHaap, KOHYC, YCEUEHHBIN
konyc. PasBeptka. Onementsl.  OceBble
CeueHus u CEUEHUH, napajulesIbHbIE
OCHOBAHMUIO.

[Inomans MOBEPXHOCTH IWIMHIpA, KOHYCA,
YCEYEHHOT0 KOHYyCca

Pemienne 3amady Ha HaAXOXKICHHE TUIOIIAIH
MOBEPXHOCTH MUJIMHIPA, KOHYCa, yCEYEHHOTO
KOHYCA.

Pemenne 3aa4 Ha BBIYHCICHUC HHOHIa}Ieﬁ
HOBCpXHOCTCﬁ HU3YUCHHBIX TCJI.

Pemenne 3amau BeUUCIEHHE O0OBEMa KOHYCa
U yCEYEHHOI0 KOHYca, IIapa.

Hcnons3oBaHne yMEHUH W HaABBIKOB IIpH
peLICHUH NIPAKTUYECKUX 3a/1a4 Ha BBIYKMCIICHHUE
Ppa3INYHBIX IIPOCTPAHCTBEHHBIX buryp
BbIUHCIIEHHE 00bEMOB MHOTOI'PaHHHUKOB.

CamocrosiTesibHAasi paboTa 00y4a0IMXcst

16
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«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus nokymenTa -

1 ctp. 20 [TepBblii 3K3eMILISIP

KOITHA Ne

- U3TOTOBJICHUE MOJIeJIel PAaBUIIbHBIX
MHOT'OT'PaHHUKOB U TCJI BPAILICHUA,

- pellieHre 3a7a4 Ha HaX0XKJIeHUEe HEM3BECTHBIX
9JICMCHTOB B IPU3MC U €C BUAX, IUPAMUIC U
yCEUeHHOU Mupamuie;

- pelieHue 3a1a4 Ha CEUCHUs B IpU3Me, Kyoe,
MUPaAMU/IE;

- peleHue 3aa4 Ha HaXO0XJICHUE TTOBEPXHOCTH
MPU3MBI, TUPAMUIBI, YCEYCHHONW MTUPAMUIBL, TEI
BpaIICHUS;

- pelleHure 3a7a4 Ha BBIYUCIIEHHE 00BEMOB
MHOTI'OI'paHHBIX TCJI U TCJI BpalllCHU S,

PA3JIEJ 4. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA

BEPOSITHOCTEM

24

Tema 4.1.

Coaep:xanue yue0HOro MaTepHaJia

DJIeMeHTbI
KOMOUHATOPHKH

(OCcHOBHBIE TOHATHSI KOMOMHATOPHUKH. 3a/1a4u Ha
MoJCUYeT yucia pasmenienuil. [lepecranoBok,
couetanuii. Pemmenue 3a1au Ha nepedop
BapHAHTOB.

®opmyna ounoma Herotona. CBoiicTBa
2. | OMHOMUHAJIBHBIX KOA(PPHUIIMEHTOB.
Tpeyronsnuk Ilackans.

IlpakTHYecKkHe 3aHATHA

CamocrosiTeibHas padoTa 00y4al0IMXCs

- PCHICHUC 3aa4 Ha nepe6op BApHAHTOB.

Tema 4.2.

Coaep:xanue yueOHOTo MaTepHaJia

15

DJIeMeHThbI
TeopuH
BEPOATHOCTEH

CoObITHe, BEPOSTHOCTh COOBITHS, CIOXKEHHUE U
1. | ymHO)XeHHe  BeposTHOcTed. Ilonstme o
HE3aBUCHUMOCTH COOBITHH.

JluckpeTHas ciydaiiHas BEJIMYMHA, 3aKOH €€
pactpeneneHns. YHCIOBbIE XapaKTEPUCTUKH
JVCKPETHOH ciiydallHOM BennuuHbL. [loHsATHE O
3aKOHE OOJIBIINX YHCEN.

1-2

IIpakTHYecKHe 3aHATHA

CrnoxHble coObITHA. BeposTHOCTD CIOXKHBIX
COOBITHH. [Tpumepsr Ha  HAaXOXIECHHUE
1. | BeposiTHOCTEI CyMM COBMECTHBIX u
HECOBMECTHBIX COOBITMH M  TNPOU3BEICHUS
3aBHCUMBIX U HE3aBUCHMBIX COOBITHH.

Pemenue 3a1ay Ha BBIYMCIIEHUE BEPOSITHOCTEN
MIPOCTBIX U CIIOJKHBIX COOBITHIA.

Pemienune npakTuueckux 3ajad Ha BBIYMCICHHE
4yKicI0BBIX Xapakrepuctuk [ICB.
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Bepcus noxymenTa - 1

ctp. 21 [TepBblii 3K3eMILISIP

KOITHA Ne

CamocrosiTesibHasi padoTa 00y4a0ImmMxcst

- pELLICHUE 3a/IaHUI HA BBIYMCIICHUE BEPOSITHOCTEN
MIPOCTHIX M CIOKHBIX COOBITHIA;

- pELLICHUE TPAKTUYECKUX 3a7a4 Ha BBIYUCIIEHUE
YHUCJIOBBIX XapaKTEPUCTHUK Pa3IMUYHBIX BHIOOPOK.

Tema 4.3. Conep:xanue yueOHOTro MaTepuaJia

J1eMeHTBI HpaKTuquKne 3aHATHUSA

MATEMATHYECKO
M CTATHCTHKH

[IpencraBnenue JTAaHHBIX (TabmuIpl,
nuarpammbl, rpaduku). Beioopka. UwcioBsie
XapaKTEPUCTHKH BBIOOPKHU: cpenHee
apudmernueckoe,  MeJHMaHa,  JTUCIEPCHS,
CpelHee KBaJIpaTUYHOE OTKIIOHEHHe. PemeHue
MIPAKTUICCKIX 3aaq MaTeMaTHYECKOM
CTaTUCTHKH.

CamocrosiTesibHas padoTa 00y4YaroLUuXCs
- pellleHre MPAaKTHYECKUX 3324 MaTeMaTHYCCKOM
CTAaTUCTHUKU.

Bcero:

351

2.4. TemaTHUeCKUi TUTAH U COJIEpKaHNe YUYCOHON NUCIUTUIMHBI 3209HON POPMBI

0o0yueHust
HaumenoBanue Coaepxxanue yuyeOHOIro MaTepuasa O0vem | YpoBeHb
pa3/iesioB M TeM 4YacoB | YCBOEHHUs
1 2 3 4
PA3JEJI 1 AJITEGPA 166
Beenenne Conep:xaHue yuedOHOro MaTepuasa 6
MaremaTika B Hayke, TEXHHMKE, HKOHOMHMKE,
WH(POPMAITMOHHBIX TEXHOJIOTHSIX u
IpaKkTU4YecKoi aedrenbHocTU. Llenn u 3amaun
W3y4eHUs]  MaTeMaTHKH  Tpd  OCBOCHHH
1 cnenuansHoctei CIIO. 1 1-
" | IloBTOopeHnue Martepuana, MPOMIEHHOTO B
IIKOJIBHOM Kypce MaTeMaTHKH. JleWcTBUS Haj
anreOpandeckuMu apo0siMu. ToXKaecTBEHHBIE
npeoOpasoBanuss DPoOpMyNbl  COKpAIIEHHOTO
YMHOKEHHUSL.
IIpakTH4yeckue 3aHATHSA 2
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Bepcus goxymenra - 1 ‘ cTp. 22 [TepBblii 3K3eMILISIP KOIMUANe
Apudmernueckue JEHCTBUS HAJA YUCIAMU,
HaXO0XJEHUE npUOIIMHKEHHBIX 3HaYEHUI
1. | BeIMYMH W  MOTPEUIHOCTEH  BBIYMCICHUI 1 2
(aOCOJIIOTHOM M OTHOCHUTEIBHON), CpaBHEHHE
YHCIIOBBIX BBIPAKECHHI
CamocrosiTesibHas padoTa 00y4YarIuXCcs 4 3
- IEUCTBUS C OOBIKHOBEHHBIMH U JIECITHUHBIMU
IPOOSIMU;
- pellIeHne CUCTEM YPaBHEHU.
Tema 1.1. Conep:xxanue yueOHOro MaTepuaJia 9
Pa3zButne 1 Llensie " pauroHaNbHbBIE qucIa.
MOHSATHA 0 " | JleficTBUTEIBHBIC YHCTIA. 1 1-2
qnciie 5 [Tpubnmxennpie BeYHCICHUA. KoMIuleKCcHbIC
qrcra.
IIpakTHyeckune 3aHATHSA
ApudmeTndeckue IeiCTBUS HAJl YUCTaMHU,
HaXOKJCHHUE TPUOIKEHHBIX 3HAYCHUN BEIMYHH U 2
MOTPEIIHOCTEN BhIYMCICHUN (a0COMIOTHOM 1 1
OTHOCHUTEJIbHOI ), CPABHEHHE YMCIIOBBIX
BBIPAKCHU.
CamocrosiTeibHasA padoTa 00y4yaommxcst
- OKpYIJIEHHE NPUOIMIKEHHBIX BBIYUCIICHUN; 7
- BBIUMCIIEHHUE MTOTPEUIHOCTEN 1o hopMyam;
- mpeoOpa3oBaHus APOOEH, BEIYUCIICHIE 3
IIPOLIEHTOB.
Tema 1.2. Coaep:xanue yueOHOTro MaTepuaJia 27
Kophu, crenenn Kopuu wu crenenn. Kopuu HarypanbHOU
U JIoTapu(pMbI CTENEHN M3 YMCJIa U UX cBoicTBa. CTeneHu ¢
1 | PAUMOHANBHBIMU MOKA3ATENAMH, X CBOICTBA.
" | CTeneHn C NEMCTBUTEIBHBIMU MOKA3aTEISIMH.
CpolicTBa  CTENEHM C  JICHCTBUTEIBHBIM
MIOKa3aTeJeM.
Jlorapudm. Jlorapudpm uumcna. OcHOBHOe 1 1-2
jJorapu@muyueckoe ToxaecTBo. [lecsaTuunble u
HaTypajbHble Jorapudmel. [IpaBuna nefcTuii
5 |C norapudpmamu. Ilepexoq k  HOBOMY
" | ocHoBanmto. [IpeobpazoBanue anredOpanuecKux
BbIpakeHUH. [IpeobpazoBanue palnMoHaNbHBIX,
HPPALIMOHATIBHBIX CTEMEHHbIX, MMOKAa3aTeIbHBIX
1 JTorapu(MUYECKUX BHIPAKEHUH.
IIpakTnyeckue 3aHATHS
1 Boruncnenue U CpaBHEHME KOpHEH. 1 2
" | BelnosHeHHe pacueToB ¢ paJvKalaMu.
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Bepcus nokymenTa -

1

cTp. 23 [TepBblii 3K3eMILISIP

KOITHA Ne

Haxoxnenue 3HAaYECHUHN CTEIlEHEN C
panMoHaNbHBIMK TOKa3aTessiMu. CpaBHEHUE
CTEIICHEN.

[IpeoOpa3oBaHus BBIPAKEHUH, COJEPIKAIINX
CTETEeHH.

Pemenue nppanyoHaabHbIX YpaBHEHUM.

5.

Haxoxnenne  3HaueHuit  jorapupma 1o
MpOU3BOJIBLHOMY OCHOBaHuIO. Ilepexonm ot
OJIHOTO OCHOBAHMS K JIPYTOMY.

6.

Brruncnenue u cpaBHeHue Jorapu@mos.

CamocrosiTesibHas padoTa 00y4YaroLuXcst

- pelleHre 3aJaHuil Ha MpeoOpa3oBaHue
anreOpanvecKrx BhIPAKEHUN C UCTIOJIH30BAHUEM
CBOICTB CTEIIEHU U KOPHS;

- pellieHne 3ajaHuil Ha mpeoOpa3oBaHue
anredpandecKkux BHIPAKEHUH C UCIIOJIb30BAHUEM
CBOMCTB JIOTapu(MOB.

25

Tema 1.3.
OcHOBBI

Conep:xanue yueOHOro MaTepuaJia

52

TPUTOHOMETPHH

Pagnannas wmepa  yria. BpamarensHoe
JIBUYKEHHUE.

CI/IHYC, KOCHUHYC, TAHI'CHC 1 KOTAHTI'CHC YU1CJIA.

@opMyIIbI IPUBEACHUS.

@OpMyIIBI CIOKEHHUS.

DopMyIIbl yABOEHHUS.

q)OpMy.]'IBI IMMOJIOBUHHOT'O yTJa.

OcHoBHBIC TPUTOHOMCTPHUYCCKUC TOXKICCTBA.

JlokazaTenbCcTBa TOXKACCTR.

© |0 N kx~wNd =

[IpeobpazoBanms MPOCTEUIIHIX
TPUTOHOMETPHUECKUX BBIPAKECHUH.

-

[TpeobpazoBanue CYMMBI
TPUTOHOMETPHUECKUX byHKIII B
MIPOU3BEJICHNE.

il =

IIpeoOpasoBanue IIPOU3BENICHUS
TPUTOHOMETPUUECKUX (DYHKUUH B CcymMmy.
CYMMBl TPUTOHOMETPUYECKHUX (DYHKIHMHA B
MIPOU3BE/ICHUE.

BhlpaxkeHne TPUTOHOMETPUYECKUX —(DYHKIIHMA
4epe3 TAHIEHC NIOJIOBUHHOTO apryMEHTA.

W RN

OOpatHble TPUTOHOMETPUYECKUE (DYHKIIHH.

ApKCUHYC, apKKOCHHYC, ApKTaHT€HC.

1-2

IIpakTH4yeckue 3aHATUA
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs

«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus noxymenTa - 1 cTp. 24 [lepBerit 3x3eMILTAP KOIMUANe
Pagnanypiin METOJ HU3MEPEHUS YTJIOB
1 BpALEHUs U CBA3b C IPalyCHOU MEpOil.
9 OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKJIECTBA,
" | popMyIIBI CHOKEHUS, YABOCHHS.
ToxnecTBeHHbIE npeoOpazoBaHus
MPOCTENIINX TPUTOHOMETPHYECKHIX 2
3. | BBIpaKeHUI. [IpeobpaszoBanue CYMMBI
TPUTOHOMETPHUYECKUX byHKIII B
MIPOU3BECHUE
4 [Ipeobpa3zoBanue MIPOU3BEICHUS
" | puronomerpuueckux GyHKIHN B CyMMY.
CamocrosiTeibHas padoTa 00y4alOIMXCs 3
- pCLICHUE 3aJaHuid Ha HAXO0XKJICHUE 3HAYCHUI
TPUTOHOMETPUYECKUX BBIPAKEHUH Ha OCHOBE
OTIpeNIeJICHUs] TPUTOHOMETPUYECKUX (DYHKITHIA;
- ONpeleleHHe 3HAUeHUN TPUTOHOMETPUUYECKUX 48
(GYHKIMH ¢ UCTIONb30BAaHUEM TPUTOHOMETPUUYECKUX
TOK/IECTB;
- MpeoOpa3oBaHNE BBIPAXKEHUM C HCIOIb30BAaHHUEM
(dbopMyI1 IBOMHOIO aprymMeHTa, TEOpeM CIO0XKEHUs U
Ap.
Tema 1.4.
®dyuxkuuu, ux | Coaep:xkanue yuyeOHOro MmaTepuaa 21
CBOWCTBA U
rpadpuxu Dynkuuu. O01acTh ONpENEIeHNUsS B MHOXKECTBO
BHaYeHuH; rpaduk (QyHKIMM, TOCTpOEHHE
rpagukoB (QyHKIMI, 3aJaHHBIX PA3THYHBIMU
L croco0amH. CoiicTBa GbyHKIIUN.
MOHOTOHHOCT®, YETHOCTb, HEYETHOCTb,
OTPaHUYEHHOCTD, IEPUOAUYHOCTb.
[IpoMexyTku BO3pacTaHusi W YOBIBaHUSA, ! 1-2
HauOoJblllee U HaUMEHbIIEe 3HAUYEHUS, TOUKU
skcTpemyMa. CTEeneHHblE, I0Ka3aTelbHBIE,
2. jJorapu@mMuueckue W TPUTOHOMETPHUYECKHE
¢ynkuun. OOpaTHbIE TPUTOHOMETPUYECKUE
GbyHKIUH.
IIpakTHYeckue 3aHATHSA 1
Crenennas (yHKIMS: OMpeeTeHHE, CBOMCTBA
1. | u rpaduk. IloctpoeHune u uteHue rpaduka
CTENEHHON (YHKIIUH. 1 2
[lokazatenbHass  (QyHKOUS:  OIpeneNeHHe,
2. | cBorictBa. Iloctpoenne u uyteHue Trpaduka
MOKa3aTeIbHON (YHKINH.
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs

«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus nokymenTa -

1

‘ ctp. 25 ‘ [TepBblii 3K3eMILISIP

KOITHA Ne

Jlorapudmuueckas ¢GyHKIUSA: OIMpeleleHue,
cBoiictea u rpaduk. IlocTpoeHue, dreHue
rpaduka JorapuGMuIecKoir GyHKITUH.

4.

CpoiictBa u Tpaduku CHUHYCa, KOCHHYCA,
TaHreHca 1 Kotanrenca. O0paTHbele QyHKINHU U
uX rpauKu.

5.

Pemenue IIPUKIAIHBIX 3a/1a4.

CamocrosiTesibHasA padoTa 00y4YaroLIUuXCs

- UCCJIEJOBaHHUE CBOMCTB (DyHKIIHIA;

- TOCTpOEHHE TpapUKOB 0OPATHBIX (YHKIINH;
- IOCTpOEHHE TPahUKOB rapMOHHYECKUX
KoJICOaHUH M UX TPeoOpa3oBaHusI.

19

Tema 1.5.

Coaep:xxanue yueOHOro MaTepuaJia

26

YpaBHeHnus u
HepaBeHCTBA

YpaBHeHUs u CUCTEMBI YPaBHEHUM.
PaBHOCWJIBHOCTD ~ ypaBHEHUI, HEPaBEHCTB,
CUCTEM.

PanvonaneHble, MppalMOHAIBHBIE, OCHOBHBIC
npueMbl HuX pemeHus. M3oOpaxeHue Ha
KOOPAWHATHOU IIJIOCKOCTH MHOX€ECTBA
pelIeHU ypaBHEHUMH

OCHOBHBIE TPUTOHOMETPUYCCKUE YPaBHEHUS U
CUCTEMBI, OCHOBHBIE  CIIOCOOBI  PEIICHUS
(pasmokeHre Ha MHOXKUTENH, BBEJICHUEC HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKa, TpaduuecKkuit
METOJ).

[loka3aTenbHble  ypaBHEHUS U CHCTEMBI,
OCHOBHBIE CIIOCOOBI perieHusl (pa3aoKeHue Ha
MHOKUTEM, BBEJICHHE HOBBIX HEU3BECTHBIX,
MOICTAHOBKA, TpaaecKuii MeTox).

Hcnonb3oBanue CBOUCTB U rpadukoB (HyHKIMHA
IIpU PEIICHWH YPAaBHEHUNW W HEPABEHCTB.
Meroa HHTEPBAJIOB.

[IpukinanHeie 3a7a4H. [Ipumenenue
MaTeMaTHUYeCKUX METOAOB Ul  pEUICHUS
COZIEpXKATENbHBIX  33Ja4 W3  Pa3jJU4HBIX
o0yacTeil HayKH U MPAKTHKU.

1-2

IIp

AKTHYECCKHC 3aHATHUSA

PewreHne panMOHaNbHBIX U UPPALMOHAIBHBIX
YpPaBHEHUU U HEPaBEHCTB. MeTO HHTEPBAJIOB.

OcCHOBHBIE  TIPHEMBI peleHns  IoKasa-
TEJbHBIX YPABHEHUN U HEPABEHCTB.

Hcnons3oBanne  CBOWCTB W TpaduKoB
MOKa3aTeNbHOM  (QYHKUMH  JUISL  pelIeHHS

YpaBHEHUH U HEPABEHCTB.
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs

«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus goxymenra - 1 ‘ ctp. 26 [TepBblii 3K3eMILISIP KOITHA Ne
OcHOBHEBIE IIPpUCMBbI peICHuA
JTOrapu(MHUUECKUX YpPaBHEHUH M HEPaBEHCTB,
4. | ICTIONB30BaHUE  CBOMCTB u  rpaduKoB

AorapupMuUecKux (GYHKIUHA s PELICHHS
ypaBHEHHI U HEPAaBEHCTB.

PemeHne TpUrOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, MCIIOIb30BAHUE CBOMCTB "

5. .
rpadMKOB TPUTOHOMETPHUUECKUX (DYHKIMHA JIst
pElIeHNs] YpAaBHEHUN U HEPABEHCTB.

6 Pemrenne cucrem ypaBHEHM M HEPABEHCTB.

Pemenue IPUKIIAAHBIX 3aJ1a4.

[Tpuxnagueie 3agaun. Mcnonp30BaHne yMEHUN
7. | HaBBIKOB  pEIICHUS YpaBHEHUH B
MPAKTUYECKUX 3a]1a4.

CamocrosiTeibHasA padoTa 00y4aommMXxcst

- pellieHne IPOCTEUIINX KBAJAPAaTHBIX YPABHEHUH 1
CHUCTEM YpaBHEHUU;

- pelleHNne NOKa3aTeIbHbIX U JIorapu(pMUIECKUX 22
HEPaBEHCTB, IPUMEHEHNE CBOMCTB YPABHEHUN U
HEPaBEHCTB K PELICHUIO MPaKTHUECKUX 3aay.
Coaep:xanue yueOHOTro MaTepuaJia 25
CamocrtosiTeibHasA padoTa o0yuyaommxcst 25

Tema 1.6.
Koopannars! u
BEKTOPBI.

[TpsmoyronbHas (aekapToBa) cUcTeMa KOOPJIUHAT B
npoctpaHcTee. Popmysa pacCTOAHUSA MEXAY ABYMS
TOYKaMH. Y paBHEHUE c(hepbl, IOCKOCTU U MPSMOH.
BexkTopsl. Moy BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHne BEKTOpOB. Y MHOXKEHHE BEKTOpa Ha
yucio. Pa3noxkenne BEKTOopa 10 HANPABICHUSIM.
VYron mexay aByms BekTopamu. IIpoekius Bekropa
Ha ock. Koopaunate! BekTopa. CkanspHoe
IIPOU3BEIEHUE BEKTOPOB. BekTopsl. JlelcTBus ¢
BEKTOpaMH. JlekapToBa cucTEMa KOOPJAMHAT B
IIPOCTpPaHCTBE. BEKTOpHOE ypaBHEHUE NIPSIMOU U
IIJIOCKOCTH.

JleiicTBUs HaJl BEKTOpaMH, 3aJaHHBIMU
koopauHatamu. KoopanHaTsl BEKTOpa, 3aJaHHOTO
IIPOU3BOJILHO, MOAYJIb BEKTOPA, YTOJI MEXIY
BEKTOpPaMH, ITPOEKINS BEKTOPA HA OCh.

YpaBHEHUE OKPYKHOCTHU, CPEpBI, TITOCKOCTH.
PaccrosHne Mexny ToUKkamu.

Pemenne MaTeMaTHUECKUX U MPUKIAAHBIX 3a/1a4 C
UCIIOJIB30BAaHUEM KOOPAMHATHOIO METO/IA.

- pellieHHE 3aIaHNI Ha JEHCTBUS C BEKTOPaMHU,
3aJJaHHBIMU T'€OMETPUYECKH;

© ®I'BOY BO «Uenl'V»
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs

«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus nokymenTa -

1 ctp. 27 [TepBblii 3K3eMILISIP

KOITHA Ne

- pCUICHUEC Ba,I[aHI/Iﬁ Ha HeﬁCTBHﬂ C BCKTOpaMu,
3aJaHHbIMU KOOpAWHATAMU

- HaXOXKXIACHUEC MOAYJIA BEKTOpA, yrijia MEXAYy
BCKTOpaMHU, IIOJIOKCHUSA BEKTOPOB OTHOCUTCIIBHO

JpyT Apyra.

PA3JIEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

92

CamocrosiTeibHas padoTa 00y4alOIMXCs

Tema 2.1.
ITocienoBaTenn
HOCTH, TIpeaesibl

[TocnenoBarenpHOoCTH. CrIOCOOBI 3a1aHUSI U
CBOWCTBA YUCIIOBBIX [1OCIIEI0BATEIbHOCTEH.
Ilonamue o npedene nociedosamenbHOCHU.
Cy1ecTBoBaHue Mpejiesia MOHOTOHHOMN
OTrpaHUYEHHOM MOCIIEJ0BATEIBHOCTH.
CyMMHpOBaHUE MOCIEI0BATEIbHOCTEH.
beckoHeuyHO yObIBaroI1as reoMeTpruecKas
nporpeccus u ee cymma. Ilonsarue o npenene
¢yukun. Teopemsl o npeaenax. [Ipasuiio
HaXOXXJeHUs npezena GyHKuun. Boraucienue
npenenoB QyHKINH.

-IIOHSATUE O HEOTIPEAEIEHHOCTH.

- IpaBWJIa BbIXoza U3 Heonpeaenennoctu 0/0, oo/oo.
- Beiuucnenue npenenoB GyHKIUU.

Coaep:xanue yueOHOTro MaTepHaJia

38

CamocrosiTeibHast padoTa 00y4aommXxcst

Tema 2.2
IIpousBoanas
byHkunn

[Tpupamenue ¢pyHkuuu u aprymenta. Cpensss u
HEMpepbIBHAS CKOPOCTh. [IoHATHE O MPOU3BOIHON
(byHKIUY, ee TeOMETPUYECKUI U PU3NUECKUI
CMBICIL.

YpaBHeHHUe KacaTelbHOM K rpaduKy QyHKIUH.
[Ipon3BOaHBEIE CYMMBI, pa3HOCTH, IPOU3BEICHHUS,
YaCTHOT'O, CTEIICHH.

[TonsiTre caoxHOM QyHKINH, TPON3BOAHAS
cioxHOM pyHKIMH. [Ipon3BOHBIE OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIHHA.

[Tpu3Haku Bo3pacTaHus U yObIBAaHUS (DYHKITUH.
Oxcrpemymbl GyHKIHH. OnpeneneHnss MaKCUMyMa
¥ MUHUMYMa (yHKITUH.

[Tpusnaku sxcTpemymoB GyHkuuu. [lepsoe
IIPABWJIO HAXOKJEHUS SKCTPEMYMOB.

- HaXOXJICHHUE MPOU3BOIHOM TTPOCTOM QYHKIINH;

- peleHue 3a1a4 Ha GU3NIECKUN U
T€OMETPUUYECKUN CMBICIT TPOU3BOAHOM;

- HaXOXKJICHHE MTPOU3BOTHON CIIOKHOU (DYHKIIUH.
- BriBog popmyn nuddepenumpoBanus st

38
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs

«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus nokymenTa -

1 ‘ cTp. 28 [TepBblii 3K3eMILISIP

KOITHA Ne

byHKIMA Yy =C, y =X,y =u+v, y=u*v, y=u/v,
CJICZICTBUSL.

- [Ipou3BoIHBIE TPUTOHOMETPUUECKUX
¢bynkuuii. [IpaBuna u Gopmysst
muddepeHnpoBaHus, TaOIHIIA TPOU3BOIHBIX
AJIEMEHTAPHBIX ()YHKITHA.

- [Ipou3BoiHbIE CTENEHHON U MOKA3aTeNbHOM
(GyHKIHH.

- [IpousBonHas norapupmMudeckoit pyHKINU.
- [TpousBoaHbIE 0OPATHBIX
TPUTOHOMETPHUECKUX (PYHKIIHIA.

- Haubonpiiee n HanMeHblIee 3HAYCHNE
(GYHKIIUU Ha OTpE3Ke U Ha HHTEpBaJe.

- Pemrenue 3a1a4 Ha BHIYHCIICHUE
MIPOU3BOJIHBIX CIIOXKHBIX (QYHKITUH.

Tema 2.3.

Coaep:xanue yueOHOTro MaTepHaJia

27

HccaenoBanue

CamocrosiTeibHas padoTa 00y4al0IMXCs

(¢yHkumii ¢
MOMOUIBIO
NPOM3BO/HOIM.

Bo3spacranue " yObIBaHUE byHKIUN
(onpenenenue).  IlpusHaku  Bo3pacTaHus W
yosiBanus GyHKIMH. [lepBoe mpaBuiio HaXOXKIEHUS
9KCTPEMYMOB.

OxcTpemyMmbl GyHKIMU. OmnpeneneHne MaKkCuMyMma
U MuHMMyMa ¢yHkuuu. IIpu3Haku sKcTpeMymoB
(GyHKIMH.

BeIlykiiocTe ¥ BOTHYTOCTH KpuBOW. IlpusnHaku
BBIIIYKJIOCTU W BOTHYTOCTH, TOYKH TIeperuoa.
[Tpu3Hak Touku neperuoa.

Bropoe mpaBuio HAaXOXKIEHUS  IKCTPEMYMOB
¢ynkuuu. [Tocrpoenue rpadukoB GyHKIUH.

- pelleHue 3aJaHuil Ha HccieaoBaHue (YHKIUN ¢
MOMOIIBIO TPOM3BOIHON U ITOCTPOEHUE rpaduKa;

- pelleHue 3a/1a4 UCCIIeI0BATENbCKOIO XapaKkTepa C
IIPUMEHEHUEM IIPOU3BOJHOM.

- nepBoe MIpaBUIIO HaXO0XJACHUS
9KCTPEMYMOB. NPUMEHEHHME TNPOU3BOJHON K
UCCIEIOBaHUIO (QYHKIIMHN HAa SKCTPEMYMBI.

- IIPUMEHEHUE MIPOU3BOAHOMN K
WCCIEAOBAaHUI0  (PYHKIIMM  HA  DKCTPEMYMBL.
HCCIeJ0BaHue byHKIIUU c IOMOMIBIO

MIPOU3BOIHOM. OCTPOEHUE TPaPUKOB.

- HaXOXXJICHUE HauOOJIbIIET0, HAMMEHBIIETO
3HAYEHUS U SKCTPEMANIbHBIX 3HAUYCHUHN (YHKIIUH.

- IIPUMEHEHUE TPOM3BOAHON IpU pPEIICHUU
MMPAaKTUYECKHUX 3a/1a4.

- pelIeHre 3a1a4 10 TEME.

27
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs

«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus nokymenTa -

1 ctp. 29 [TepBblii 3K3eMILISIP

KOITHA Ne

Tema 2.4 .

Conep:kanue y4eOHOT0 MaTepHuaJia

18

HHurerpaJ u ero
CBOIICTBA

[lepBooOpaznas u UHTETpaJl.
1. | HeonpeneneHnHplit WHTErpali, ero
CBOMCTBA.

OnpeneneHHbIN WHTErpasi, ero
2. | TeoMeTpuYeCKUui CMBICII. dopmyna
HrrortoHna -Jleitbuuna.

[IpumeHeHue omnpeaeeHHOr0 HMHTEerpana

3.1 bu3uKe U TEOMETPUU.

CamocrosiTeibHas padoTa 00y4alOIMXCs

-pelIeHue 3a7ad € I[OMOILBIO  ONPEIEIEHHOTO
WHTETpaa.

-popmyna oObema Tenm BpamieHHs. MPUMEHEHHE
MHTETpaia Py PEIICHUH T€OMETPUUYECKUX 3a/1a4.
-pelIeHne 33/1aHUi Ha HaXOXKIEHHE MHTErpajioB (c
MOMOIIbIO CBOMCTB U TaOJHIIBI). T€OMETPUUECCKUI
CMBICJI OIIPE/IETICHHOIO HHTETpalla

-HaXxO0X/IeHUe NepBOOOpPa3HONW C MCIOJIb30BAaHHEM
CBOMCTB MEePBOOOPA3HON U TAOJIHIIBI MHTETPATIOB;
-HaxO0X/IeHNE 3HAaYEeHHUs OIPEJIeIEHHOr0 UHTerpaia
1o (opmysie HbIOTOHA-IEHOHUIA;

- IPUMEHEHHE UHTEerpaa Npu perIeHuu
FeOMETPUUECKUX 3ajay;

- pelieHre PU3NYECKUX 3a/1a4 C IPUMEHEHUEM
MHTErpasa.

17

PA3JIEJI 3. TEOMETPUA

68

Tema 3.1

Coaep:xanue yueOHOTo MaTepHaJia

20

Ilpsimbie u
IVIOCKOCTH B
NPOCTPAHCTBE

Jlornueckast CTpykTypa reoMeTpuu. AKCHOMBI
1. |u cuexctBus M3 akcuoM.  BszaumHoe
paCIIOJIOKEHUE ABYX MPSAMBIX B IIPOCTPAHCTBE.

[lapamnenpHOCTh  HPSAMOM M TUIOCKOCTH.
[TapamiensHOCTh TIOCKOCTEN.

[lepneHUKyIApHOCTE MPSAMOM M IUIOCKOCTH.
3. | [lepnieHauKynsp M HAKJIOHHAsg. YTOJI MEXIY
MPSAMOU U TUIOCKOCTBIO. JIByrpaHHBIN yroJI.

Yron MEXKITY IIOCKOCTSIMH.
[leprieHAUKYIAPHOCTh  JIBYX  IUIOCKOCTEH.
4. | 'eomeTpuyeckue npeobpazoBaHus
MPOCTPAHCTBA:  MapajulelbHble  IEPEeHOid,
CUMMETpPHUS OTHOCHUTEJIBHO IIIIOCKOCTH.

[TapajuienpHOe  mpoextupoBaHue.  Ilnomans
5. | oproroHaibHONM  Tpoekiuu.  M300pakeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

1-2

CamocrosiTe1bHas padoTa 00y4alOImMXCst

19
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs
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Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus nokymenTa -

1 ctp. 30 [TepBblii 3K3eMILISIP

- pelleHHWe 3ajad Ha OINUCAaHUE B3aUMHOIO
pPAaCIIOJIOKEHUS DJIEMEHTOB B IIPOCTPAHCTBEHHBIX
MOJIEJISIX C HCIOJIb30BAHUEM APTyMEHTHUPOBAHHOIO
aHaJIN3a;

- peuleHHME 3aJad Ha B3aMMHOE PAacIIONOXKECHHE
OpPSAMBIX M INIOCKOCTEH C  HMCIOJIb30BAaHUEM
IIPU3HAKOB [1apaJuIeIbHOCTU u
NEPIEHAUKYIIIPHOCTH IIPSIMOM U IUNIOCKOCTH.

- MPOEKUUS MPSMOW Ha IIJIOCKOCTb. YIOJI MEXKIY
IIPSIMOM U TUIOCKOCTBIO.

- TeopeMa O TpeX NEpHEHIUKYJApax. pPELICHHUE
3aJa4 10 TEME

Tema 3.2.

Coaep:xanue yue0HOro MaTepHaJia

48

MHororpaHHuK
"
U KpyIJble Teja

Bepmmnbl, pebpa, TpaHH MHOTOIPAaHHUKA.
PasBeprka. MHororpanssie yriel. Belnykibie
1. | muororpannuku. Teopema Ditnepa. Ilpuzma.
[Ipsimass m HakioHHas mnpusMa. [lpaBuibHas
npu3Ma.

[Tapamtenenumnen. Ky®. IIupamua.
[IpaBunbHas nupamMua. Y cedeHHass TUPaMHUAA.

Terparap. Ceuenuss Kkyba, Tpu3Mbl U
3. | TMpamMuIBL. [IpencraBiaeHne O TNpPaBHIIBHBIX
" | MHOTOrpaHHMKaxX (TeTpa’zp, KyO, OKTa’ap,
JOJIEKadp, MKOCAdIP).

unmueap w  KOHYC. VYCE4eHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTH,
oOpasytomias, pa3BepTka. OceBble CEUCHHS U
CEYEHMUH, napajjienbHble OCHOBAHMIO.
@opmyJibl TUIOMAAU MMOBEPXHOCTEN UUIIMHIIpA
Y KOHYca.

[Map m cdepa, ux ceuenusa. KacarenpHas
TJIOCKOCTH K cdepe.

6 O6beMm u ero wusMmepeHue. HHTerpanbHas
" | dbopmyna oObema.

@opmynel  o0beMa Kyba, MPsIMOYrOJIHHOTO
napajuleJienunes1a, pu3Mbl, IIIMHAPA.

8. | ®opmyna oObemMa MUpaMUAbI U KOHYCA.

dopMynel 00BEMBI TIApa U TIIOMATNA CQEPHI.
9. [Momobue Tell. OTHOIIIEHNSA nJoniaaei
MOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEII.

1-2

CamocrosiTesibHas padoTa 00y4alOIIMXCS

47
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs

«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'yY

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus nokymenTa -

1 ctp. 31 [TepBblii 3K3eMILISIP

KOITHA Ne

- U3TOTOBJICHUE MOJIEIICH TIPAaBUITBHBIX
MHOT'OT'PaHHUKOB U TCJI BPAILICHUA,

- peleHne 3a71a4 Ha HaX0XKJICHHE HEM3BECTHBIX
9JICMCHTOB B IPpU3ME U €C BUJAX, IMPAMHUIC U
YCEUYCHHOM MUpaMU/IC;

- pelleHre 3a7a9 Ha CEUYCHUs B IIpU3Me, Kyoe,
UpPaMUJIC;

- pelIeHre 3a7a9 Ha HaX0XKJICHUE TIOBEPXHOCTH
MPU3MBI, TUPAMUJIBI, YCEUYCHHOMN MUPaMUJIbI, T
BpaIllCHUS;

- peleHHe 3aj1a4 Ha BHIYUCIICHUE 00EMOB
MHOTI'OI'paHHBIX TCJI U TCJI BpalllCHUSA

- TmapajUielienunen. Ky0. CUMMETpus B KyOe H
napajJiesienuIe/e. CEYeHus B pu3Me, Kyoe.
pellIeHHE 3aj1ay Ha CEUCHUSI.

- TeJla BPALCHHs. LWIHHIP, KOHYC, YCEYEHHBIN
KOHYC. pa3BepTKa. 3JICMCHTBHL. OCEBbIC CCUCHUS H
CEeueHMsI, apajieIbHbIe OCHOBAHHMIO.

- IUIOIIAJh TIOBEPXHOCTH IWJIMHIpA, KOHYca,
YCEYEHHOTO KOHYca

- pelieHWEe 3aJad Ha HaXOXKJIEHUE IIOMAAN
MOBEPXHOCTH IIWIMHIPA, KOHYCa, YCEUESHHOTO
KOHYyca.

- pemieHHWe 3ama4 Ha BBIUMCIICHHE IUIOIAACH
MOBEPXHOCTEN N3YUEHHBIX TEll.

- peuieHue 3a7a4d BBIUMCIEHHE O0bEeMa KOHyca U
YCEYEHHOTO KOHYca, mapa.

- HCTIOJIb30BAaHUE YMEHUI U HABBIKOB MPH PEUICHUH
MPAKTUYCCKUX 3aJad Ha BBIYHCIICHHUC PA3JIMYHBIX
MPOCTPAHCTBEHHBIX (UTYp BBIUKCICHHE OOBEMOB
MHOTI'OT'PaHHUKOB.

PA3JIEJI 4. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA

BEPOSITHOCTEM

25

Tema 4.1.

Conep:kaHue y4eGHOr0 MaTepuasia

JIeMEeHTBI
KOMOMHATOPUKH

OCHOBHBIE TIOHATHS KOMOMHATOPHUKH. 3a/1a4u Ha
[OJCYET YKcia pazMenieHui. [lepectaHoBOK,
coueTanuii. Pemenue 3amay Ha nepedop
BApHUAHTOB.

dopmyna 6unoma Herotona. CBoiicTBa
2. | OMHOMUHAIBHBIX KOA()PHUITUEHTOB.
Tpeyronpuuk [Tackans.

CamocrosiTesibHasi padoTa 00y4ar0ImMxcst

- peleHne 3a7a4d Ha nepedop BapHaHTOB.
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Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE

@y o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)
Komnemx YealV

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus goxymenra - 1 cTp. 32 [TepBblii 3K3eMILISIP KOITHA Ne

Tema 4.2. Coaep:xkaHue yueOHOIro MaTepHuaJia 17

DJIeMeHTBbI CamocrosiTe1bHass padoTa 00y4Ya0mMXcst 17 3
TeopuH - peuieHue 3aJaHuii Ha BEIYMCIIEHUE BEPOSTHOCTEMN

BEPOSITHOCTEH | TIPOCTBIX U CIIOKHBIX COOBITHH;

- peleHue MPAKTUYECKUX 3a]1a4y Ha BBIUYMCIICHUE
YHCIIOBBIX XaPAKTEPUCTUK PA3THYHBIX BEIOOPOK.

- COOBITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHE U

YMHOXXCHHE BEPOSITHOCTEH. IOHSATHE 0
HE3aBHCHUMOCTHU COOBITHI.

- JIUCKpETHAasl cCiy4ailHas BeJIMYMHA, 3aKOH €€
pacrpeeneHus. YHCJIOBBIE XapaKTePUCTUKHI
JUCKPETHOM CIIy4yallHOM BEJMYMHBI. TOHATHE O
3aKOHE OOIBIINX YHCEN.

- MPAKTUYECKUE 3aHITH

- CJIOXHBIC COOBITHSI. BEPOSATHOCTH  CIIOKHBIX
COOBITUH. TIPUMEPHI HA HAXOXKICHHE BEPOATHOCTEN
CyMM COBMECTHBIX M HECOBMECTHBIX COOBITUA U
MPOU3BEJICHNS  3aBUCHUMBIX W  HE3aBUCHUMBIX
COOBITHIA.

- peuieHue 3a7a4 Ha BBIYMCIICHUE BEpPOSTHOCTEH
MIPOCTHIX U CIIOKHBIX COOBITUH.

- pelieHue MPaKTHUYECKUX 3a7a4 Ha BBIYUCICHHUE
YUCJIOBBIX XapaKTEPHUCTHK JICB.

Tema 4.3. Copaepxanue yueOHOIro MaTepuasa 2
DJIeMeHTbI - pellieHne IPaKTUYECKUX 3a7a4 MaTeMaTHYeCKOM 2 2
MATEMATH4Y€CKO | CTATUCTHUKH.
i cratucTuku | - [IpencraBnenue gaHHbIX (TaOIUIBL, AMArPaMMBbl,

rpa¢ukn). Beibopka. YucnoBble XxapakTepUCTHKU
BBIOOPKH: CpefiHee apupMeTHIecKoe, MenaHa,
JCTIEpCHs, Cpe/IHee KBAAPAaTUYHOE OTKIOHEHHE.
Pemenne nmpakTuyeckux 3a1a4 MaTeMaTHYECKOU
CTaTHUCTHKH.

Bceero: 351

JUis  XapakTepUCTHKHM  YPOBHS ~ OCBOGHHMS  y4eOHOro marepuania
HCIIOJIB3YIOTCS ClIeyoIIre 0003HAUCHHUS:

1 — o3HakomMuUTENbHBIN (Y3HABAHUE paHEE U3YUYEHHBIX OOBEKTOB, CBOMCTB);

2 — penpoAyKTUBHBIA  (BBIMIOJIHEHHE  JIEATENILHOCTH 10  00pasiy,
UHCTPYKLIMH WK MO/ PYKOBOJICTBOM);

© ®I'BOY BO «Uenl'V»




Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE

@y o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)
Komnemx YealV

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus goxymenra - 1 ‘ ctp. 33 ‘ [TepBblii 3K3eMILISIP KOITHA Ne

3 - HpOI{YKTHBHLIﬁ (HHaHI/IpOBaHI/IC H CaMOCTOATCIIBHOC BBIIIOJTHCHHUC
ACATCIbHOCTH, PCHICHUC HpO6J’ICMHBIX 3az[aq).

2.5. IlpumepHbIe TeMbI pedepaToB (10KJIAA0B), HHAUBUAYAIbHBIX IPOEKTOB

* HenpepriBHBIE 1po0wH.

* [I[pyuMeHeHre CIIOKHBIX MPOLEHTOB B AJKOHOMUYECKUX pacyeTax.
* [lapannenbHO€ NPOCKTUPOBAHUE.

» CpeiHME 3HAUECHMS U UX IIPUMEHEHUE B CTATUCTHUKE.

» BexktopHoe 3a1aHue NpsIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
* CJ10)k€HHE TAPMOHHUYECKUX KOJICOaHUI.

* I'padmueckoe pemieHne ypaBHEHH 1 HEPABEHCTB.

* [IpaBriibHBIE U TIOJTYPABUIIbHBIE MHOTOIPAHHHKH.

* Konnueckue ceyeHust 1 uX IpUMEHEHUE B TEXHUKE.

* [Tonarue nuddepenHunana u ero NPUIOKEHHUS.

* CxeMbl TOBTOPHBIX UCIIBbITaHUN bepHyIu.

* lccrienoBanre ypaBHEHUN U HEPABEHCTB C [TAPAMETPOM.

3. YCJIOBUS PEAJIU3ALIMUA PABOYEN ITPOI'PAMMBI YUEEHOM
JANCIUITJIMHBI

3.1. TpebGoBaHHg K MUHUMAIBbHOMY MaTe€pUaIbHO-TEXHUYECKOMY 00ECTICUEHHIO
KabuneT MareMaTuku U MaTeMaTHYECKUX AMCIUIUIMH — ydeOHas ayauTopus No
300. (454119, Yensduncka 00:1., T. Yensaounck, yi. Kponmraarckas, 1.10)
O6opynoBanue: ydeOHass MeOenb, JTOCKa ydeHHUYECKas HACTeHHas, pabouue
Mmecta it 30 oOyuaromuxcs, pabodee MecTo npenoaaBaresiss. MyabTUMe TUIHBIT
KOMIUIEKC, TIOPTaTUBHBIN (HOYTOYK, JI€MOHCTPALIMOHHBINA SKpaH, MPOEKTOD).
JleMOHCTpallMOHHOE 00O0pyI0BaHUE U y4eOHO-HATJISIIHbIE MOCOOUs: yueOHbIe
IJTAKaThl, CXEMBbI, TAOIHUIIBI.

[IporpamMmmHoe obecrieueHue:

I. MS Windows 10. Jlunen3uu Oeccpounbsie. JloroBop Ne K-0033 or
31.01.2019r.

2. MS Office 2016. Jlunensun Oeccpounsie. [orosop AD-44-82-18 or
14.02.2019.

© ®I'BOY BO «Uenl'V»




Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE

@y o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)
Komnemx YealV

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus noxymenTa - 1 ‘ cTp. 34 [lepBerit 3x3eMILTAP ‘ KOITUA Ne

3. 11O «AntuBupyc Kacnepckoroy, nunen3unonusiit forosop Ne 1013/K-2773 ot
11.12.2017r.

4. CIIC «I"apant», noroop Ne K-2841-P ot 11.12.2018r.
5. CIIC «KoncynbranT», cornamenue o corpyaaudectse Ne 31 20.05.2003r.

3.2. Undopmarmonnoe obecreueHrne o0ydeHusl.
[lepeuenb pekoMeHIyeMbIX Y4YeOHbIX Wu3MaHui, WHTEepHET-pecypcos,

JOTIOJIHUTEJIBHOW JINTEPATYPBI.

1. bappun, M. WM. Maremaruka [DNEeKTpOHHBIH pecypc] : Yy4yeOHUK U
npaktukyM s CIIO / WU. U. baspun. — 2-e usn., nep. u gon. — MockBa :
Opanitr, 2019. — 616 c¢. — Pexum gocryma:  Www.biblio-
online.ru/book/E70A2C44-5195-467E-B71E-77DOEEB49640

2. bapnymkua, B. B. MaremaTtnka. OJ€MEHTHl BBICIIEH MaTEeMaTHKH:
yueOHUK [DnexTpoHHbli pecypc] : B 2 1. T. 2. / B. B. bapaymkun, A. A.
[IpoxodreB. — Mocksa : KYPC, UHOPA-M, 2018. — 368 c. — (Cpennee
npodecCUOHANIBHOE 00pa3oBaHueE). — URL:

http://znanium.com/catalog/product/974795

3. boromomno, H. B. Marematuka [DneKkTpoHHBIA pecypc] : y4eOHUK st
CIIO / H. B. boromornos, Il. . CamoiiieHko. — 5-¢ u3a., mep. u J0m. —
MockBa : IOpaiit, 2018. — 401 c¢. — (Cepus : IIpodeccuonanbHOe
oOpasoBanue). — Pexum gocryma: www.biblio-online.ru/book/D70C4F85-
E465-42CA-BBD3-F7EC185EB415

4. boromosioB, H. B. Marematuka. 3agaun ¢ pemieHUsIMU [DJIEKTPOHHBIM
pecypc] : yue6Hoe nocooue st CIIO : B 2 u. Y. 1. / H. B. boromosioB. — 2-¢
u3A., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 439 c¢. — (Cepus :
[TIpodeccuonanpioe oOpazoBanue). — Pexum  mocryma:  Www.biblio-

online.ru/book/C1FB959D-9DES-43C8-838D-BB7FE441593D
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http://www.biblio-online.ru/book/E70A2C44-5195-467E-B71E-77D0EEB49640
http://www.biblio-online.ru/book/E70A2C44-5195-467E-B71E-77D0EEB49640
http://znanium.com/catalog/product/974795
http://www.biblio-online.ru/book/D70C4F85-E465-42CA-BBD3-F7EC185EB415
http://www.biblio-online.ru/book/D70C4F85-E465-42CA-BBD3-F7EC185EB415
http://www.biblio-online.ru/book/C1FB959D-9DE5-43C8-838D-BB7FE441593D
http://www.biblio-online.ru/book/C1FB959D-9DE5-43C8-838D-BB7FE441593D

Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE

@y o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)
Komnemx YealV

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus noxymenTa - 1 ‘ ctp. 35 ‘ [lepBerit 3x3eMILTAP ‘ KOITUA Ne

5. Beicmiast MmateMaTHKa [ DJISKTPOHHBIN pecypc] : YIeOHHK U MPAKTUKYM IS
CIIO / M. b. XpumnynoBa [u ap.] ; mox o6m1. pea. M. b. Xpumynosoii, 1. U.
[{piranok. — Mockga : FOpaiit, 2018. — 472 ¢. — Pexwum poctymna: www.biblio-
online.ru/book/79006 A6A-C94E-438B-AADE-B32FC5E081D5

6. Mamasa, A. A. MartemaTtuka [DneKTpoHHBIA pecypc] : yueOHuK / A. A.
Hanasin. — 3-e usn., ucrnp. u gon. — Mocksa : UHOPA-M, 2018. — 544 c. —
(Cpennee npo¢eCCUOHATIBHOE 00pa3oBaHue). — URL:

http://znanium.com/catalog/product/967862

7. Hanunrep, B. A. Marematuka: oOpaTHble TPUTOHOMETPUUECKUE (DYHKIIUH.
Pemienue 3amau [DnexkTpoHHbIN pecype] : yueOHoe mocobdue s CIIO / B. A.
Hanunrep. — 2-e usn., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 147 c¢. —
Pexxum  moctyma:  www.biblio-online.ru/book/F4A133C0-CC26-4C87-90EO0-
3D52F4503709

8. Jamunarep, B. A. Maremaruka: TPUTOHOMETPUUYECKHE YpaBHEHUS W
HEepaBeHCTBA [DJeKTpoHHBIN pecypc]| : yueOHoe mocobue mns CIIO / B. A.
Hanunarep. — 2-e usn., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 136 ¢. —
Pexxum  moctyma: — www.biblio-online.ru/book/A4D15FE3-2443-4C23-8669-
FB30D812F357

9. Hopodeera, A. B. Marematuka [DneKTpoHHBIA pecypc] : yu4eOHUK s
CIIO / A. B. lopodeeBa. — 3-e uzna., nep. u aomn. — Mocksa : FOpaiirt, 2019. —
400 c. — Pexum poctyma: www.biblio-online.ru/book/2185825C-147C-4D0OF-
81C6-AA0B980D3DB9

10. Kamanosa, ®@. P. Beiciias marematuka. O61ias anrebpa B 3ajauax
[DnexTpoHHBIM pecypc] : yuebHoe mocobue nns CIIO / @. P. Kamanosa, U. A.

Kamanos, T. H. ®omenko. — 2-e uzn., nep. u gon. — Mocksa : Opaiit, 2018.
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http://znanium.com/catalog/product/967862
http://www.biblio-online.ru/book/F4A133C0-CC26-4C87-90E0-3D52F4503709
http://www.biblio-online.ru/book/F4A133C0-CC26-4C87-90E0-3D52F4503709
http://www.biblio-online.ru/book/A4D15FE3-2443-4C23-8669-FB30D812F357
http://www.biblio-online.ru/book/A4D15FE3-2443-4C23-8669-FB30D812F357
http://www.biblio-online.ru/book/2185825C-147C-4D0F-81C6-AA0B980D3DB9
http://www.biblio-online.ru/book/2185825C-147C-4D0F-81C6-AA0B980D3DB9

Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE

@y o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)
Komnemx YealV

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus goxymenra - 1 ‘ ctp. 36 ‘ [TepBblii 3K3eMILISIP ‘ KOITHA Ne

— 171 ¢. — Pexum pocrtyma: Www.biblio-online.ru/book/9B388E83-D878-
4FA5-A619-27900A5AA05E (

11. Kpemep, H. III. Maremartnka [ KOJUIEIKEH [DIEKTPOHHBIN
pecypc] : yaebnoe nocobue ana CITO / H. III. Kpemep, O. I'. KoncrantuHoBa,
M. H. ®punman ; mox pexa. H. 1. Kpemepa. — 10-e u3a., ep. u mon. — MockBa

IOpaiit, 2018. — 346 c¢. — Pexum pocryma: Www.biblio-
online.ru/book/D1C3E5CB-6347-41C1-B161-94782774D897

12. Marematuka [DnekTpoHHBIN pecypc] : yueOnuk nns CIIO / O. B.
TartapuuxoB [u nap.] ; mox obmr. pen. O. B. TarapuukoBa. — Mocksa : HOpaiir,
2018. — 450 c. — Pexum moctyma: www.biblio-online.ru/book/C5CE6CBE-1780-
4B37-9A97-B1011D0O0AEFC

13. [TaBmrouenko, 0. B. MatemaTuka [DneKTpoHHBINA pecypc]| : yu4eOHHK H
npaktukym ais CITO / 1O. B. IMaBmiouenko, H. 1. Xaccan ; mox o6m. pen. 1O. B.
[TaBmrouenko. — 4-e u3f., nep. u gon. — Mocksa : FOpaiit, 2018. — 238 ¢. — Pexum
noctyma: Www.biblio-online.ru/book/773FABOF-0EF8-4626-945D-6A8208474676

14. Cenpix, M. FO. Marematuka [DIEKTpOHHBIA pecypc| : Yy4eOHHK U
npaktukym st CIIO / U. 1O. Cenpix, FO. b. I'pebenmukos, A. FO. IlleBeneB. —
MockBa : [IOpaiir, 2018. — 443 c¢. —Pexum goctyma: Www.biblio-

online.ru/book/CAB1548F-63AC-4C3F-8E82-C9B841E8F0A1

3.3. YcnoBus peanuzanuu pabodeit mporpaMMsbl JJIsl HHBAJIHUJIOB U JIUIL C
OTPaHUYECHHBIMUA BO3MOKHOCTSIMU 370POBbS
OOy4deHre WHBAIWAOB U JIMI[ C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3]10POBbBS

OpPTaHW30BaHO COBMECTHO C JIPYTUMH O00yUYarOIIUMUCH.

Jlnst ocBoeHust y4eOHON AMCHMIUIMHBI B (DOHAEC OMOIMOTEKH M 3IIEKTPOHHO-
OMOTMOTEYHBIX CUCTEMaX MMEETCS OCHOBHAS WM JIOTIOJHUTEIIbHAS ydeOHas JUTeparypa
B BHJIC DJICKTPOHHBIX JIOKYMCHTOB.

B JneknmumoHHBIX  ayauTOpHsX ~ OOOpYAOBaHBI  CIEIMAJbHBIE MecTa C
BO3MOXHOCTBIO Pa3MEIICHUS CTYACHTOB Ha Kpeclie-KOSCKEe M TMOAKIIYCHHS K
MEKTPUUYECKON CETH TEXHUYECKUX CPEICTB OOyUCHHUSI.

[Tpu mpoBeeHNY TIPOLIETyphI OIICHUBAHUS PE3YJILTATOB O0YUCHHSI WHBAIUIOB U
JIUI] C OTPaHUYCHHBIMHA BO3MOXKHOCTSIMH 3I0POBbBSI IIPEIyCMATPUBACTCS UCITOJIb30BAHHE
TEXHUYECKNX CPEACTB, HEOOXOIUMBIX WM B CBSI3M C WX WHIUBUIYAITbHBIMU
ocoOcHHOCTAMH. JlaHHBIE TEXHUYECKHE CPEJICTBA MOTYT OBITh IPEJCTABJICHBI
PernoHanbHbIM y4eOHO-HAYYHBIM IECHTPOM HHKJIFO3UBHOTO 00pazoBanus Yenl'V.
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3.4. B caydae peanu3alud TUCIHHUIUIMHBI C HCIOJIb30BAHHEM 3JIEKTPOHHOTO
o0yuyeHwUsl, AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN O0IeHHEe 00ydaromuxcs 1
IpEenosiaBaTelisl OCYIIECTBISIETCS B PEXHUME pPEaJbHOIO BPEMEHU OHJIANH-JIEKLIUU
(BeOMHApPBI), 4YaThl, BHICO-KOH(MEPEHIMH WM OTIOKeHHOTo Bpemenn (Moodle,
(OpyMBI, ANEKTPOHHAS NIOUYTA, COLUAIbHBIE CETH, MECCEHIKEPHI).

Bosbliyto yacTe BpeMeHU 00y4aroluecs: CaMOCTOSTENIbHO paboTaloT ¢ yueOHO-
METOInYeCKUMHU MaTtepuaiamu. CTyIeHTbl UMEIOT BO3MOKHOCTh KOHCYJIBTUPOBATHCS C
IIPENIOIaBaTeNIEM 110 BCEM BOIPOCAM, BOZHUKAIOIIUM B XOJI€ CAMOCTOSITEIbHON PabOTHI
nocpenctBoM  Moodle, ¢opyMoB, 3JEKTPOHHOH MOYTHI, COLMAIBHBIX CETEH,
MECCEH]IKEPOB.

Joctyn oOydamuxcst K y4eOHbIM pecypcam B peXUME OTIIO0KEHHOI'O BPEMEHH,
CaMOCTOATENBHON PabOTHI OCYIIECTBIISIETCS YE€PE3 CETh UHTEPHET B YAOOHOM JUI HETO
MECTe, BpeMEHHU U TEMIIE.

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUSI YUEBHOM
JUCHUATIIMHBI

KonTpons u oleHKa pe3yJabTaTOB OCBOCHMS Y4YEOHOH JHUCHUIUIMHBI
OCYILIECTBIISIETCA TPENOAABATEIEM B IPOLECCE NPOBEACHUS NPAKTHYECKUX
3aHATHI, 2K3aMEHA, a TaK)Xe BBIMOJHEHUS OOYyYarOU[MMUCS WHIUWBHUYyaIbHBIX
3a1aHUM, TPOEKTOB, UCCIECIOBAHNMN.

®opMbl U METOABI KOHTPOJIS U OLIEHKH PE3yJIbTaTOB O0yUYEHUS:

Tekymmui KOHTPOJIb: TECTUPOBAHUE, KOHCIIEKTUPOBAHUE, OTYETHI II0
NPAaKTUYECKUM 3aHATUSAM, BHEAYTUTOPHOM CaMOCTOSTENBHOM padoTe.

[IpomexxyTouHast arrectanus o4yHOM (opmbl OOydeHus: Apyrue (GopMmsl
KOHTPOJISI, DK3aMEH.

[IpomexkyTouHas arTecTauus 3a04HOM (POPMbI OOYUEHHUS: IK3AMEH.

[Ipy HEOOXONMMOCTHM HWHBANMAAM MW JHUIAM C OTPAaHHYCHHBIMH

BO3MOXHOCTAMHU 3O0POBbA IIPCAOCTABILICTCA AOIMOJIHUTCIBHOC BPCMA OJIA
IIOATOTOBKH OTBE€TA HA DK3aMCHC.

XapakTepuCTHKAa OCHOBHBIX BU/I0B YUeOHOI1 1eITeJIbHOCTH CTYI€HTOB

Conep:xxanue 00y4yeHusi | XapaKTepUCTHKA OCHOBHBIX BH/IOB eSIT€IbHOCTH CTYJ€HTOB (Ha
YPOBHE YU4eOHbIX J1eiicTBHI)
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BBenenue (O3HaKOMJIEHHUE C POJIbIO MAaTEMAaTUKH B HAyKe, TEXHUKE, SJKOHOMUKE,
MH(OPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTHYECKOH JIeATEITHBHOCTH.
O3HaKOMJIEHUE C LEJISIMU U 33Jja4aMU U3Y4YECHHS] MaTEMaTUKH [IpU
ocBoenuu npodeccuit CI1O u cnenmansHocteit CI1O
AJI'EBPA
Pa3Burtne nousitust  |BeIoiHeHWE apuPMETHUSCKUX TSHCTBUHN HAJl YMCIAMU, COYeTast
0 4ucJie YCTHBIE U IUCbMEHHBIE IPUEMBI.

HaxoxaeHne mpuOIMKeHHBIX 3HAYCHUH BEJTMYHH U TIOTPEITHOCTEH
BBIYHMCIICHHUH (a0COJIFOTHOM U OTHOCHTEIIBHOM ); CPAaBHEHUE YHCIIOBBIX
BBIPAKCHU.

Haxosxienne omuoOoK B MpeoOpa3oBaHUSAX M BRIYMCICHUSIX
(OTHOCHUTCSI KO BCEM ITYHKTaM MPOTrPaMMBbl)

Kopuu, crenenu,
Jorapugpmsi

(O3HAaKOMJICHHUE C TOHATHEM KOPHS N-I CTENEHU, CBOWCTBAMU
PaaUKaIOB U IPABUIIAMHU CPAaBHEHUS KOPHEH.

DopMyIMpOBaHUE ONIPENEICHUS KOPHS U CBOWCTB KOPHEH.
BblunciieHre U CPaBHEHNE KOPHEW, BBIITOJIHEHUE IPUKUAKU
3HadyeHus KopHs. [IpeoOpazoBaHue YNCIOBBIX U OYKBEHHBIX
BBIPAKECHUM, COAECPIKALUX PaTUKAIIBI.

BeinonHeHue pacyeToB 1o (popMysaM, COAEpPKALUM paJuKabl,
OCYIIECTBIISI1 HEOOXOIMMBIE MTOJICTAHOBKU U MpeoOpa3oBaHUsl.
OnpeneneHne paBHOCUIBHOCTH BBIPAXKEHUN ¢ pagukanamu. Pemenue
MPPALMOHAIBHBIX YPAaBHEHUM.

O3HAaKOMJICHHUE C TOHATHEM CTENEHU C JEMCTBUTEIbHBIM
[TOKA3aTEIIEM.

HaxosxeHne 3HaueHui CTerneHu, UCIob3ysl TPU He0OXOAUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anucpIBaHUE KOPHS N-I CTENEHH B BUJIE CTENEHU C JPOOHBIM
MoKa3aTeJieM U Ha00OpOT.

DopMyIMpOBaHUE CBOMCTB CTENCHEN. Brluncienue crenexen ¢
[palMOHAIBHBIM [TOKA3aTENEM, BBIITOTHEHUE IPUKUIKHA 3HAUCHHS
CTEIIEHU, CPABHEHUE CTEIICHEH.

[IpeoOpa3oBaHre YUCTOBBIX U OYKBEHHBIX BBIPAXKEHUH, COJIEPIKAIIIIX
CTEIIEHU, IPUMEHSS CBOMCTBA. PellleHne oKa3aTebHbIX YPaBHEHUI.
O3HaKOMJIEHUE C IPUMEHEHUEM KOPHEW U CTENIEHEN NpU
BBIYMCIICHUY CPEHUX, IEJICHUU OTPE3Ka B «30JIOTOM CEUCHUM.
Pemenre MpuKIIaIHBIX 33]1a4 Ha CJII0XKHBIE POIIEHTHI

IIpeodpa3oBanue
ajnredOpanmyecKkux
BbIPAKEHUH

BrinonHenue npeodpa3zoBaHuil BRIpaKeHUH, TpUMEHEeHUe Gopmy,
CBSI3aHHBIX CO CBOMCTBAaMHU CTETICHEH U JJorapru(hMOB.
OnpezneneHue o0IaCTH JOMYCTUMBIX 3HAUEHHUH JTorapu(pMUIecKoro
BbIpaxkeHMs1. Penienue norapumMuueckix ypaBHEHUN

OCHOBbBI TPUTTOHOMETPUH

OcHOBHBIE TOHATUSA

3y4eHne pauaHHOrO METOIa M3MEPEHMs YIJIOB BpAIlCHUA U MX
CBSI3U C TpagycHON Mepoii. I300paxkeHne yrioB BpallieHus Ha

OKPY>KHOCTHU, COOTHECCHUEC BCJIMYMHBI yIJjla C €0 paCrioJIOKCHHUEM.
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DopMyIHpoBaHUE OIPEIeTICHUI TPUTOHOMETPUUECKUX QYHKIUH 1715
YTJIOB IIOBOPOTA U OCTPBIX YIVIOB IPSIMOYTOJIBHOTO TPEYroJIbHUKA U
00BsCHEHUE UX B3aUMOCBSI3H

APKTAHI'CHC YHCJAa

OcHoBHBIE [ IpiMeHEHNE OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB AJIs
TPUTOHOMETPHYECKHUe [BHIYMCICHUS 3HAUEHUI TPUTOHOMETPUUYECKUX (PYHKLUH 10 OJHON U3
TOKAECTBA HUX
IIpeo6pa3oBanust  [1I3yyeHne 0oCHOBHBIX (YOPMYJI TPUTOHOMETPHH: (POPMYJIbI CIIOKEHUS,
npocTefmux YIBOCHHUS, TIPEOOPa30BaHMsI CYMMBI TPUTOHOMETPHUECKUX (DYHKITHIA
TPUTOHOMETPUYECKHUX B IPOM3BEICHUE U IPOU3BEACHUS B CYMMY U IIPUMEHEHUE TIPU
BbIpa:KeHU i BBIUMCICHUM 3HAUYEHUSI TPUTOHOMETPUYECKOTO BHIPAKEHUS U
YIIPOLIEHHUS €ro.
(O3HaKOMJICHHE CO CBOMCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHOU
OKPY’KHOCTHU M IPUMEHEHHE UX I BbIBOAA (hOPMYII IPUBEICHMSI
IIpocreiimme Pemrenue no GpopMmynamMm ¥ TPUTOHOMETPHUYECKOMY KPYTy
TPUTOHOMETPHUYECKHe [IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUH.
YPaBHEHHS U [TprmeHeHne oOLIMX METOIOB PELIeHUs YypaBHEHUN (IIpUBEJIEHUE K
HepaBeHCTBa ITMHEHHOMY, KBaJJpaTHOMY, METO/I pa3JI0KeHUsI HA MHOXKUTEIIH,
3aMEHbI IEPEMEHHOMN ) IPU PELIEHUN TPUTOHOMETPHUUECKHUX
YPaBHEHHH. Y MEHHME OTMEUaTh Ha KPYTe PEIIEHUs IPOCTENIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKCHHYC, O3HaKOMJIEHHE C TIOHATHEM O0paTHBIX TPUTOHOMETPUUYECKUX
APKKOCHHYC, (b yHKITHIA.

M3yueHue onpeneneHnil apkCuHyca, apKKOCUHYyCca, apKTaHTeHCa
uucia, opMynupoBaHUEe WX, H300paKEHNE HA SUHUIHOU
OKPY>KHOCTH, IPUMEHEHUE TP PEHICHUU YPABHEHUI

®YHKIIUHU, UX CBOMCTBA U TPA®UKH

DOyHKUUH.
Ilousitue o
HeNpPepPLIBHOCTH
byHkunn

(O3HAaKOMJICHHE C TOHATHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN
MEX1y IepEMEHHBIMU.

O3HaKOMJIEHHE C TIOHATHEM TpaduKa, onpeeneHue
MPUHAJJIEKHOCTH TOUKH rpaduky ¢pyHKuuu. OnpeaeneHue mno
(dbopmyIe mpocTeiiel 3aBUCUMOCTH, BUa ee rpaduka. Beipakenue
1o ¢popMyIie OJHON MEPEMEHHON Yepe3 APyTHeE.

O3HaKOMJIEHHE C onpeeneHrneM QyHKINU, GOpPMYJIMPOBaHUE €TO.
Haxoxaenue obinactu onpesesieHns 1 o01acT 3HaYeHU QyHKIMU

CpoiicTBa QyHKIUH.
I'padguyeckas
HHTEpHIpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCHMOCTe B
peajbHBIX Npoueccax
U SIBJICHUSAX

O3HaKOMJIEHHE ¢ TpUMepaMt (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
[peaNIbHBIX MpoLeccax U3 CMEXHbBIX TUCIUIUINH.

O3HaKOMJIEHHE C JOKa3aTEIbHBIMU PAaCCyXACHUSIMH HEKOTOPBIX
CBOICTB JIMHEHHOW U KBaApaTUYHOU (PyHKIUH, MpOBEAECHNE
MCCIIEIOBaHMSI TMHEHHON, KyCOUHO-TMHEHHOU, TpOOHO-TMHEHHOH 1
KBaJpaTUUHON QyHKIIMIA, TocTpoeHue ux rpagukos. [loctpoenue u
uyreHue rpa¢pukoB ¢pyHkuuit. UccnenoBanue QyHKIUH.

CocrtapieHue BUA0B QYHKIUH 10 JaHHOMY YCIIOBHIO, PELIEHHE 3a1a4
Ha 3KCTPEMYM.

BrimoHeHne npeodbpa3oBaHuii rpaduka GyHKIUHA
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OopaTHble QyHKIUN

VzyueHue nonssmus o6pamuoil ¢yrkyuu, onpeaeseHiue Buaa u
nocmpoenue epaguxa 0opamuou yHKyuu, Haxodxrcoerue ee ooiacmu
onpedenenus u oonacmu 3navenuii. [I[puMeHeHre CBOUCTB (PyHKITUN
[IPY UCCIICIOBAaHUH YPABHCHUIN M PEIICHUH 33/]1a4 Ha SKCTPEMYM.
O3HAKOMJICHHE C TIOHSITHEM CIIOKHOU (DYHKIIUU

CreneHHble,
NOKa3aTeJbHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE
¢pynkuun. OdpaTHbie
TPHUTOHOMETPHYECKHE
GyHkunn

Beruucnenyne 3HayeHUN GyHKINN 0 3HAYEHUIO apTyMEHTa.
OnpezneneHye NOJI0KEHNUs TOUKU Ha TpaduKe 10 ee KoopaAuHaTaM U
Ha000pOT.

lcnionb30BaHue CBOMCTB (DYHKIMM /U1 CpaBHEHUsI 3HAYSHUN
CTeTeHeH U JTorapu(moB.

[TocTpoeHue rpaIKOB CTENEHHBIX U JOrapuPpMUUECKUX HYHKLINH.

PerieHue nokazaTesbHbIX U JIOTapu(PpMHUUECKUX YPAaBHEHUH U
HEPaBEHCTB 10 U3BECTHBIM AJITOPUTMAM.

(O3HaKOMJICHHE C IOHATHEM HENPEPBIBHON NIEPUOAUYECKOMN
¢yHkunu, GopMyTupoBaHHE CBOMCTB CHHYCA U KOCHHYCA,
[OCTPOCHHUE UX I'paUKOB.

O3HaKOMJICHHE C TOHATHEM FApMOHMUYECKUX KOJIeOaHUH 1 puMepa-
MU FapMOHMYECKHX KOJICOaHUH JUIsl OMMCaHUs MPOLECCOB B (PU3UKE U
pYrux o01acTax 3HaHUS.

O3HaKOMJIEHHE C TIOHSATHEM Pa3pbIBHOM MEPUOANYECKON (YHKIUY,
(bopMyIMpOBaHNE CBOICTB TAHI€HCAa U KOTAHT'€HCA, IOCTPOEHUE UX
rpauKoB.

[IprmeHeHne CBOMCTB PYHKIMI JUIsl CpaBHEHUS 3HAUEHUI
TPUTOHOMETPUUYECKUX (DYHKLUH, peIIeHUs] TPUTOHOMETPHUECKUX
YPaBHEHUM.

I[locmpoenue epaguxos obpamubix MpueoHoMempudecKux QyHKyui
u onpeoesnenue no 2pagpuKram ux coUCMmS.

Beinonnenue npeobpa3zoBaHus rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocaenoBaTeJbLHOCTH

(O3HaKOMJIEHHE C TOHATHEM YHMCIOBOW MOCIEA0BATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3nakomnenue ¢ noHamuem npeoena noc1e008amenrbHOCHuU.
O3HAaKOMJICHHE C BHIYUCIICHHUEM CYMMbl OECKOHEYHOTO YHCIOBOTO
psiia Ha IpUMEpE BBIUMCIIEHUS] CYMMBbI OECKOHEUHO yOBIBaIOIIEH
TEOMETPUUYECKON MPOTPECCUMN.

Perienue 3a1a4 Ha MpUMEHEHUE (POPMYITBI CyMMbI OECKOHEYHO
yObIBaroIIeil reoOMeTpUUEeCKON MPOrpeccuu

IIpousBoanas u ee
NnpuMeHeHue

(O3HaKOMJIEHHE C TOHATHEM ITPOU3BOIHOMN.

M3ydyenue u GopMyInpoOBaHHUE €€ MEXaHUYECKOTO U
FEOMETPUUECKOT0 CMBICTIA, U3YUEHHE aITOPUTMA BBIUNCIICHUS
MPOM3BOJHON HA MPUMEPE BHIYUCICHUSI MTHOBEHHOW CKOPOCTH U
YTJII0BOTO KOA(PHUIIMEHTa KacaTeIbHOM.

CocraBiieHHEe ypaBHEHUS KacaTelIbHOW B 00IIIEM BHJIE.

'YcBoenue npasui auddepeHnnpoBanms, TaOIUIIBI TPOU3BOAHBIX

© ®I'BOY BO «Uenl'V»




Muno6pnayku Poccun
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE

@y o0pa3oBaTesIbHOE YUIpEeXKICHHE BHICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHHbli yausepente» (PI'BOY BO «Uenl'Vy»)
Komnemx YealV

Pabouas mporpamMma y4eOHON TMCITUILITNHEL
OVIIL.01 «Maremarukay
CrnenuansHoctu 40.02.02 TIpaBooxpaHUTeNbHAs JEATEIbHOCTh

Bepcus noxymenTa - 1 ‘

ctp. 41 ‘ [lepBerit 3x3eMILTAP ‘ KOITUA Ne

HIIEMEHTApHBIX (PYHKUNN, IpUMeHeHue A AudpepeHunpoBaHus
(yHKINH, COCTaBICHUS yPaBHEHUS KacaTeIbHOM.

M3yueHune TeopeM O CBS3U CBOMCTB (DYHKIIMH W POU3BOTHOM,
(bopMynHpOBKa UX.

[IpoBeneHue ¢ MOMOIIBIO TPOU3BOJHON UCCIIEIOBaHUS (PYHKIINH, 3a-
maHHOU (hOpMYITOH.

Y cTaHOBIIEHHUE CBSI3U CBOMCTB (DYHKIIMU U TPOU3BOAHOM MO UX
rpapukam.

[TprMeHeHre MPOU3BOTHOM Ui PEIIeHUs 3a]a4 Ha HaXO0XKICHUE
HanOO0JIbIIEr0, HAMMEHBILIETO 3HAYEHUS U Ha HaX0XKJIEHUE
PKCTpEeMyMa

IlepBooGpa3nas n
HHTerpaJ

O3HaKOMJICHHE C IOHATUEM MHTErpaia u neppooOpasHoil. U3yuenue
IpaBUjIa BEIYMCIIEHUS 11epBO0Opa3HOl 1 TeopeMbl HproToHA—
JleiiOHMLa.

Perienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ MPOU3BOTHOM,
BBIYMCIICHHE NIEPBOOOPA3HOM I JTaHHOU (DYHKIIHMH.

Penienue 3a1a4 Ha IPUMEHEHUE UHTETpaJla )i BBIYUCICHUS
(bU3UYECKUX BEJIMYMH U TIOMACH

YPABHEHUA U HEPABEHCTBA

YpaBHeHHSI M CUCTEMbI
YPaBHEHUM
HepaBencrBa u
CUCTeMbI HEPABEHCTB
¢ IBYMS NlepeMeHHbIMHU

O3HaKOMJIEHHE C TPOCTEHIINMHU CBECHUSMHU O KOPHSIX
areOpanyeckux ypaBHEHUH, MOHATUSAMH UCCIIE0OBAaHUS YPaBHEHHH
Y CUCTEM ypaBHEHUH.

3yyeHnue TeOpur paBHOCUIIBHOCTH YPAaBHEHUU U €€ IPUMEHEHU.
IloBTOpEHME 3aIIMCH PEIICHNS CTAHAAPTHBIX YPABHEHUHN, IPUEMOB
npeoOpa3oBaHusl ypaBHEHUH [l CBEICHUS K CTaHAAPTHOMY
YPABHEHUIO.

Perienue paloHalIbHBIX, UPPAlMOHATIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPaBHEHUH U CUCTEM.

Vcrionb30BaHue CBOMCTB U IpauKoB (PYHKIMHA 11 pereHus
ypaBHeHUH. [loBTOpeHNEe OCHOBHBIX TPUEMOB PELLIEHUS] CUCTEM.
PenieHne ypaBHEHUN C IPUMEHEHUEM BCEX IPUEMOB (pa3IoKEHUS
Ha MHOYKUTEJIN, BBEJCHHSI HOBBIX HEM3BECTHBIX, MTOJCTAHOBKH,
rpau4ecKoro MeTo/a).

Perennie cucteM ypaBHEHHI ¢ MPUMEHEHHEM Pa3IMUHbIX CIIOCOOO0B.
O3HaKOMJIEHHE C OOIMMH BOIPOCAMU PEIICHUSI HEPABEHCTB U
MCII0JIb30BaHNE CBOMCTB U IpauKoB (QyHKIMI pU pelieHun
HEPABEHCTB.

PerieHrie HepaBeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IUYHBIX CIOCOOOB.

[TprMeHeHre MaTeMaTUYeCKUX METOOB ISl peIIeHUS
coJiepKaTeNbHbIX 3aJau U3 Pa3IMYHbIX 00JacTeil HAyKH U MPAKTUKH.

HuTeprnpeTrpoBaHUe pe3ybTaTOB C YUETOM pealbHbIX OrpaHUYECHUN

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEA U CTATUCTUKHA
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cTp. 42 [TepBblii 3K3eMILISIP KOITHA Ne

OcHOBHBIE IOHATHS
KOMOUHATOPUKH

l3yueHue nmpaBuiaa KOMOMHATOPUKYU U IPUMEHEHHUE IIPU PELIEHUN
KOMOMHATOPHBIX 3a]1a4.

Perienne KOMOMHATOPHBIX 33Ja4 METOI0M repedopa U Mo MPABUITY
YMHOXEHHUS.

O3HaKOMJICHHE C MOHATUAMU KOMOMHATOPUKHU: Pa3MELICHUAMH,
COUYETAaHUSIMH, TIEPECTAHOBKAMHU 1 (DOPMYJIaMH I UX BBIYUCIICHUSL.
OO0BsicHEeHHE U TPUMEHEHUe (GOpMYJT 17151 BBIYUCICHUS Pa3MELeHUH,
[IEPECTaHOBOK M COUYETAaHUM MPU PELICHUU 3a/1a4.

O3nakomiieHne ¢ OuHomoM HeroToHa U TpeyrosibHukoM Ilackass.
Perenne npakTHYECKUX 3aJa4 ¢ UCIOJIb30BaHUEM IIOHATUN U
paBU KOMOMHATOPUKHU

DJIeMeHThI TeOpuu

l3yueHne KIIaCCUYECKOr0 ONPEIEJIEHUS] BEPOSATHOCTH, CBOICTB

JaHHBIX (TA0JIHIIbI,
AUArpaMMBsl, rpaguKH)

BEPOSITHOCTEH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.
PaccMoTpeHne IpuMepOB BBIYUCIICHNS BEPOATHOCTEN. Pemenne
3aJjay Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
IIpeacrasienue (O3HaKOMJICHHE C IIPEICTABICHUEM YMCIIOBBIX JAHHBIX U UX

XapaKTEPUCTUKAMH.
Perenne mpakTHYECKUX 3aJa4 Ha 00pabOTKY YMCIIOBBIX JAHHBIX,
BBIYKCIICHUE UX XAPAKTEPUCTUK

IT'EOMETPUSI
[Ipsimble U miIockocTH BMPOPMYIHPOBKA U IIPUBEACHUE TOKA3aTEIbCTB IPU3HAKOB B3aHMHOTO
NPOCTPAHCTBE pacrookeHus NPAMbIX U IUIOCKOCTeH. Pacrio3HaBaHue Ha yepTexax

M MOJIEJIAX Pa3IMYHbIX CIIy4aeB B3AMMHOT'O PACIIOIOKEHUS MPAMBIX
Y TUIOCKOCTEH, apr'yMEHTHPOBAHUE CBOMX CYXKIACHUI.
DopMynHpoBaHUE ONPEIEIEHUN, TPU3HAKOB U CBOMCTB
MapauieIbHbIX U IEPIECHANKYJISIPHBIX TNIOCKOCTEHN, IBYTPAaHHBIX U
IIMHENHBIX YIJIOB.

BrIMToTHEHNE TTOCTPOCHUS YTIIOB MEXTY TIPSIMBIMH, IPSIMON U
MJIOCKOCTBIO, MEXAY IIIOCKOCTSIMHU IO OMMCAHUIO U PACIIO3HABAHUE
WX Ha MOJIETISIX.

[[puMeHeHre MPU3HAKOB U CBOMCTB PACIIOIOKEHUS MPAMbBIX U
MJIOCKOCTEN MPH PEIICHUH 3a/1a4.

M300paxkeHe Ha PUCYHKaX ¥ KOHCTPYHPOBAHKUE HA MOJIENISIX
MEePIEHANKYIISIPOB U HAKJIIOHHBIX K TUIOCKOCTH, TIPSMBIX,
MapajuieIbHbIX IJIOCKOCTEH, YIIIOB MEXY NMPSMOU U MIIOCKOCTHIO U
000CHOBaHHE TOCTPOCHUS.

Pelenure 3a1ay Ha BBIYUCIEHUE TEOMETPUUYECKUX BETUUHH.
OnuceIBaHUE PAaCCTOSTHUS OT TOYKH JI0 IIJIOCKOCTH, OT MPSMOH 10
MJIOCKOCTH, MEXK]Y TNIOCKOCTSAMM, MEKY CKPEIIUBAIOIIUMUCS
MPSIMBIMHU, MEXTY TIPOU3BOJIBHBIMU (PUTYpaMu B IPOCTPAHCTBE.
DopMyIHpPOBAHUE U JOKA3BIBAHHE OCHOBHBIX TEOPEM O PACCTOSIHUSAX
(TeopeM CyIIecTBOBaHMS, CBOMCTBA).

M300pakeHre Ha YepTeKax U MOJIENIAX PACCTOSIHUSA U 00OCHOBAaHUE
CBOMX CyxJeHuil. OnpeesieHre U BBIYMCIEHUE PACCTOSHUH B

npoctpaHcTBe. [Ipumenenue Gopmyi 1 TeopeM MJIaHUMETPUH TS
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pelieHus 3a1ad.

O3HaKOMJICHHUE C TOHATHEM NApAJUIEIBHOTO POEKTUPOBAHUS U €T0
cBoiicTBamu. Qopmynuposarue meopemsi 0 NIOWAOU
OPMO2OHAILHOU NPOEKYUU MHO20Y20NbHUKA.

[TpumeHneHue Teopuu Al 000CHOBAHUS IOCTPOECHUHN U BHIYMCICHUH.
APryMEHTHUPOBAHUE CBOUX CY)KJIEHUN O B3aMMHOM PACIIOJIOKEHUH
MPOCTPAHCTBEHHBIX (QUTYD

Mmuororpannnku  (OnucaHue U XapaKTEPUCTUKA Pa3JIMYHbIX BUJIOB MHOI'OIPaHHUKOB,
MEPEYUCIICHNE UX 2JIEMEHTOB U CBOMCTB.

300paxkeHrie MHOTOI'PaHHUKOB U BBIIIOJIHEHUE TIOCTPOEHUS Ha
M300paXKEHUSIX U MOJIENISIX MHOTOTDAHHHUKOB.

BbruncieHne JUHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAaHCTBEHHBIX
KOH(MUTYpalusX, apryMEHTUPOBAHUE CBOUX CYXKICHHIA.
XapakTepuCcTUKa M N300pakeHUe CEUCHUS, pa38epmKu
IMHO202PAHHUKOS, BBIYUCIICHUE TUIOIIA IeH TTOBEPXHOCTEH.
[TocTpoenue npocTeimux ceueHuil Ky0a, Mpu3Mbl, MUPaAMUIbIL.
[Tpumenenue (HakToB U CBEICHUN U3 TUTAHUMETPHH.
O3HaKOMJIEHHE C BUJJaMU CUMMETPHIl B IPOCTPAHCTBE,
(bopMynMpoBaHUE ONPEAETICHUN U CBOMCTB. XapaKTepUCTUKA
CUMMETPUH TeJl BPaIlleHNs U MHOTOTPAaHHUKOB.

[ IpMeHeHNEe CBOMCTB CHMMETPHH NIPU PELICHUH 3a]1a4.

M crionp30BaHne MPUOOPETEHHBIX 3HAHUH IS UCCIIEIOBAHUS U
MOJIETTMPOBAHUS HECIIOKHBIX 3a/1a4.

300paxkeHre OCHOBHBIX MHOTOI'PAaHHUKOB M BBIIIOJIHEHUE PUCYHKOB
110 YCJIOBUSIM 3a7a4

Tesia u moBepxHocTH [(O3HAKOMJIEHHME C BUJAMH T€J BpalleHUs], pOpMyIUpOBaHUE UX
BpalleHUA OIIPENECIIEHUN U CBOMCTB.

dopMynHpoBaHUE TEOPEM O CEYEHHUH 1Iapa MIOCKOCTHIO U

MJIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuKa U N300pakeHHe TeJ BPaIlIeHUs, UX Pa3BEPTKH,

CEUEHHS.

Pemenue 3a1a4 Ha MOCTPOCHHUE CEUEHUI, BEIUMCIICHHUE JUIUH,

paccTosiHuH, yrioB, muomaaei. [IpoBenenune nokazarenbHbIX

paccyXJIeHUI MU peIIeHnH 3a/1ay.

[IpMeHeHNEe CBOMCTB CHMMETPHH NIPU PELIEHUH 3a]1a4 Ha Tella

BpallleHus1, KOMOMHALINIO Tel.

300paskeHrie OCHOBHBIX KPYTJIBIX T€J M BBIMOJIHEHUE PUCYHKA 110

YCIIOBUIO 3aJ1a4uH
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HN3mepenus B
reoMeTpHuu

O3HaKOMJICHHE C TOHATUSMH IJIOLAAN U 00beMa, aKCHOMaMH U
CBOMCTBAMH.

Perenuie 3a/1a4 Ha BHIYHUCIICHHE IJIOMIAACH MIOCKUX QUTYD C
MPUMEHEHUEM COOTBETCTBYIOIMUX GopMyn u (paKTOB U3
MJIaHUMETPHUH.

3y4ueHne TeOpeM O BBIUUCICHUH 00bEMOB IIPOCTPAHCTBEHHBIX TEII,
peleHre 3a7a4 Ha MpuMeHeHue GopMyI BRIYUCICHUS 00bEMOB.
M3ydenue GopMyIt Uit BBIYMCIEHUS TUIOIIA e TOBEPXHOCTEN
MHOTOTPAaHHUKOB U TE€J BPALLICHHUS.

O3HaKOMJICHHE C METOJIOM BBIYMCIIEHUS TUIOIIA U [IOBEPXHOCTH
cdepsl. Pemienue 3a7a4 Ha BRIUMCIICHHE TUIONIA/IeH TOBEPXHOCTH
[TPOCTPAHCTBEHHBIX TEII

Koopaunartsi u
BEKTOPBI

O3HaKOMJICHHE C IOHATHEM BeKTOpa. M3ydeHue nekapToBoi
CUCTEMBI KOOPJAUHAT B IIPOCTPAHCTBE, IOCTPOEHUE 110 33JaHHBIM
KOOpJAMHATaM TOYEK U IUIOCKOCTEH, HaXOXKACHUE KOOPAMHAT TOYEK.
HaxoxaeHne ypaBHEHUH OKPYKHOCTH, CEPBI, TUIOCKOCTH.
BbruncieHre pacCTOSHUN MEXy TOUKaMHU.

3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH, ITPaBUJI Pa3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOXKIACHUS
KOOPJHMHAT BEKTOPA B POCTPAHCTBE, MPABHJI JEHCTBUN C BEKTOPAMH,
3alaHHBIMU KOOPJAMHATAMH.

[ I[ppuMeHeHne TeopHuH NPY PEIICHUH 3a7a49 Ha JEHCTBUS C BEKTOPAMH.
M3yueHue CKaIpHOTO IIPOU3BEIEHUS BEKTOPOB, BEKTOPHOI'O
YpaBHEHUs MPSIMOM M TUIOCKOCTH. [IpuMeHenne Teopun npu
[pELICHUH 3a]1a4 Ha IEUCTBHS C BEKTOPAMH, KOOPAUHATHBIN METOL,
IIPUMEHEHNE BEKTOPOB JUIsl BBIYMCIIEHUS BEJIMYUH YIJIOB U
PaCCTOSIHUM.

O3HaKOMJICHHE C 10Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMMHOM PACIIOJIOKEHHUH NIPSMBIX U INIOCKOCTEN C UCIIOIb30BaHUEM
BEKTOPOB
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