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1.I1acnopT ¢oHIa OLIEHOYHBIX CPEICTB

B pe3ynbrate ocBoeHuUs y4eOHOM AMCHUIIIMHBI Mamemamuka 0O0YyYarOIIUIACs JOIDKEH 00J1a1aTh
npenycmorpenabiMd - ®I'OC mo cnemmansaoctu CIIO 54.02.01. «/[uzaitny (no ompacnim)
CIICIYIOIMMHU YMCHUSMH, 3HAHUSIMH

Llonoicen 3Hamo:

-3HaYeHHEe MaTeMaTH4YeCKOil HAYKH JUIs PEIICHHs 3a1a4, BOSHUKAIOIIUX B TCOPHH U
NPaKTHKE; IIUPOTY U B TOKE BPeMsI OTPAaHMYECHHOCTh MPUMEHEHUS] MAaTEMaTHYECKUX METO/IOB K
aHAJIM3Y U MCCIICOBAHHIO IPOLIECCOB U SIBJICHUI B IIPUPOJIC U OOIIECTBE;

-3HaYeHHe MPAKTHKHU U BONMPOCOB, BOSHUKAIOIINX B CAMON MaTeMaTHKE IS
(GopMUpPOBaHUS M PA3BUTHSI MATEMATUYECKOW HAYKH; UCTOPUIO PA3BUTHS TIOHSTHS YUCTIA,
CO3JJaHUSI MaTEMaTHYECKOT0 aHAJIN3a, BOSHUKHOBEHUS U PAa3BUTHS T€OMETPUH;

-YHUBEPCATBHBIN XapaKTep 3aKOHOB JIOTUKU MaTeMaTHYCCKUX PACCYKICHHUMN, UX
IPUMEHUMOCTB BO BCEX 00JIACTSIX YEIOBEUECKOH JICSITENbHOCTH;

-BE€POSITHOCTHBII XapaKTep Pa3IMuHbIX POLIECCOB OKPYKAIOIIETO MUPA;

- BKJIAJ] POCCHIICKHMX M 3apy0e:KHBIX YUYeHbIX, OKa3aBIINX HanOOJIbIIee BIUSHNAC Ha
pa3BUTHE MATEMATHKH.

B pe3ysbTare ocBoeHUs1 Y4eOHOM IMCHUIIIMHBI 00Y4YaIOIIMIiCsl 10/I2KeH

YMeThb:

AJIT'EBPA

* BBITNIOJTHATH apu(METHUECKHIE JEHCTBUS HAJl YMCIIaMH, COUETast yCTHBIE U ITMCbMEHHBIE
IPUEMbI; HaXOIUTh NPHOIMKEHHbIE 3HAYCHHSI BEJIMYMH U TIOTPEIIHOCTH BBIYMCICHUN
(aOcomoTHAs: U OTHOCUTENIbHAS); CPABHUBAThH YHCIIOBBIE BBIPAKEHUS;

* HaXOJMUTh 3HAUYEHUS KOPHsI, CTETIEHH, Jorapudma, TPUrOHOMETPUIECKUX
BBIPQ)KEHUI Ha OCHOBE OTIPEIENICHUS, HCIIONB3Ys MTPH HEOOXOANMOCTH HHCTPYMEHTAIBHbIC
CpEeZCTBa; NOJIb30BATHCS MPUOIMKEHHON OLIEHKOW MPU MPAKTUYECKUX pacueTax;

* BBITIOJTHATH MPe00Pa30BaHMs BRIPAKECHUHN, IPUMEHsIST (POPMYITBI, CBSI3aHHBIE CO
CBOWCTBaMHM CTeNEHeH, JorapuMoB, TPUTOHOMETPUUECKUX (PYHKITHIA;

* MCIIOJIB30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS B IIPAKTUYECKOU NESTEITFHOCTH U
MOBCEHEBHOM KU3HU:

* U TPAKTUYECKUX PacueToB Mo (opMysam, BKIOYas (GOpMYIIbI, COAEPIKaIINe CTETICHH,
pauKaibl, JorapupmMbl 1 TPUTOHOMETPHUECKUE (PYHKIMH, UCTIONb3YS MPU HEOOXOIUMOCTH
CIpaBOYHBIE MATEPHAJIBI M MPOCTEHIITNE BEIYNCIIUTEBHBIE YCTPOICTBA.

DOyHKUUH U rpaduku

yMeThb:

BBIYUCIIATh 3HAUE€HUE (YHKIUHU MO 33JaHHOMY 3HAUYEHHUIO apryMeHTa IPH pa3iIMyHbIX
crocobax 3agaHus GyHKINH;

OTpeNieNiATh OCHOBHBIE CBOWCTBA YHMCJIOBBIX (YHKUWH, WUIIOCTPUPOBaTh HUX Ha
rpadukax;

CTpoUTh TpaduKu H3YyYEHHBIX (YHKIMHA, WIUIFOCTPUPOBATh MO TrpaduKy CBOWCTBA
AIIEMEHTApHBIX (PYHKLINH;

UCIIOJIb30BaTh MOHATHE (PYHKLIMU JIJIsl ONIMCAHUS U aHAJIN3a 3aBUCUMOCTEN BEJINUMH;

UCTIONIB30BaTh MPUOOPETEHHBIE 3HAHUS W yYMEHUS B TMPAKTHYECKOW NESITETHHOCTH H
MOBCEHEBHOM KU3HU:

JUTSL OTIMCAHHS C TIOMOIIbIO (DYHKIMH Pa3NUYHBIX 3aBUCHMOCTEW, MPEACTaBICHUS X
rpaduvecKu, HHTEPIpPEeTauy rpaduKoB.

Hayana maTeMaTH4eCKOro aHaJIN3a

yMeThb:
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PrYTUC

HaXOJUTh POU3BOAHBIC HIIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh MPOU3BOJHYIO JUISl U3Y4YEHUsl CBOMCTB (PYHKIUI U OCTPOEHUS I'PaUKOB;

IPUMEHSTHh TPOU3BOJHYIO JJI IIPOBEIEHUS NPUONMIKEHHBIX BBIYMCICHUM, pelarh
3a[a4d MPUKJIAHOTO XapaKTepa Ha HaXOXKICHUE HaOOJIbIIET0 U HAMMEHBIIIETO 3HAUCHUS;

BBIUUCIIATH B MPOCTEHIIMX CilIydasX IUIOM@AM MU OO0BeMBl C HCIOJIb30BAHUEM
OIIPENIETICHHOT O UHTETpaa;

Hcnoab3oBaTh l'lpHOﬁpeTeHHbIe 3HAHUA U YMECHHUA B HpaKTH‘leCKOﬁ JCATC/IIBHOCTH
H HOBCCHHCBHOﬁ KU3HHA IS

peliCHUA MPUKIAAHBIX 3aa4, B TOM YUCJIC COLMAJIbBHO-9KOHOMHWYCCKUX U (I)I/ISI/I‘-IGCKI/IX,
Ha HauOOJIbIIME U HAUMEHBIIIHE 3HAYCHUS, HAa HAXOXKIACHNUEC CKOPOCTU U YCKOPCHUA.

YpaBHeHUs] M HEPABEHCTBA

YMeTh:

peliate paluoHaiIbHbIe, IOKa3aTeibHbIe, Jorapumuueckue, TPUTOHOMETPHUECKUE
YpaBHCHUA, CBOAAIINECS K JIMHEWHBIM H KBaApaTHbBIM, a4 TAKXC aHAJIOI'MYHLIC HCPABCHCTBA U
CHUCTEMBI;

UCTIOJIB30BaTh rpaUuecKuii METO/I PEIICHUsI YpaBHEHUI U HEPABEHCTB; M300paxkaTh Ha
KOOPJIMHATHOM IJIOCKOCTH PELICHUs] YPABHEHUI, HEPABEHCTB U CUCTEM C JIByMsI HEU3BECTHBIMUY;

COCTaBJIATb W pCIIaTb YPAaBHCHUA W HCPABCHCTBA, CBA3BIBAIOIIMC HCU3BCCTHLIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE MPUKIIATHBIX) 3a/1a4ax;

pemath auddepeHnranbHble ypaBHEHUS | opsika ¢ pa3IesoIUMKICs TePEMEHHBIMU.

Hcnosb30BaTh NpUOOpeTeHHbIE 3HAHUS U YMEHUS] B IPAKTHYECKOH J1esITeJIbHOCTH
M NMOBCEeIHEBHOM KU3HU:
hd JJIA HOCTpOGHI/Ifl 1 UCCIICOAOBAHUS HpOCTefIHIHX MATCMATHYCCKHUX MOILGHCﬁ.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEMN.

YMeETh:

pemaTth TpocTedinue KOMOWHATOpHBIE 3a/ladd  METOJOM Tiepebopa, a Takke ¢
MCIIOJIb30BaHUEM M3BECTHBIX (DOPMYIT;

BBIYHCIIATh B MPOCTEHIINX CIIy4asiX BEPOSITHOCTA COOBITHII Ha OCHOBE IMOJCYETa Yuciia
HCXOJIOB;

HCIO0JIb30BATH NPUOOPETEHHbIE 3HAHUSI MU YMEHHS B IPAKTUYECKOH 1eITeJIbHOCTH U
NOBCEAHEBHOM KM3HH:

UL aHaJIW3a pPeaJbHBIX YHUCIOBBIX JaHHBIX, MPEICTABICHHBIX B BHUJE AHArpaMm,
rpauKoB;

aHajan3a HHQOpPMAIUK CTATUCTUYECKOTO XapaKTepa.

2. KOHTPOJIb M OIIEHKA PE3YJIBbTATOB OCBOEHHWS YUYEFHOM
JUCIHUIIVIMNHBI

Pe3yabTarsl 00yyeHus IMoka3aTeiu OLleHKH DopMbI U METOBI
(ocBOCHHBIE YMEHUS, pe3yabrara KOHTPOJISI M OLIEHKH
YcBOCHHBbIE 3HAHMA) pe3yabTaToB 00y4eHHs
Ymenus

AJI'EBPA 3HaeT U BEPHO IPUMEHSET [TpakTuyeckas padora,
BBINOJIHATh apU(PMETUYECKHE | aITOPUTM BBINOIHEHUS KOHTpOJIbHasI paloTa,
JICHCTBHsS HAJl YUCIIAMY, apu(MeTHYECKUX ACUCTBUIM (bpoHTATBHBIN ONpPOC, IK3AMEH
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coyerasi yCTHBIE U
UCbMEHHBIE IIPUEMBI;
HaXOJUTh MPHOIIKEHHbIE
3HA4YEHUs BEJINYMH U
MOTPEIIHOCTH BBIYUCIICHUH
(abcomroTHas u
OTHOCHUTEIIbHAS); CPAaBHUBATH
YKCJIOBbIE BBIPAXKEHUS;

HaJl YKCIIaMU, aJITOPUTM
MPUOMKEHHBIX 3HAYCHUI
BEJIMYUH U TIOTPEIIHOCTH
BBIYHCIICHHI.

HAXOJUTh 3HAUCHUS KOPHSI,
CTCNeHH, jJorapudma,
TPUTOHOMETPHUICCKHIX
BBIPA)KCHHI Ha OCHOBE
OTIpe/ICIICHUS, HCIIONB3YS IIPU
HEe00OXOOUMOCTH
WHCTPYMCHTAIILHBIC CPEJICTBA;
10JIb30BaThCs TPHOIMIKEHHOM
OIICHKOM TIPH MPAKTUICCKHUX
pacuerax;

3HaeT U BEPHO IPUMEHSET
QITOPUTM HAXOXKJICHUS
3HAYEHUI KOPHS, CTEIICHH,
nmorapudma,
TPUTOHOMETPHUCCKUX
BBIPQYKECHU.

[TpakTyeckas pabora,
KOHTpOJIbHAs paboTa,
(pOHTANIbHBIN OMPOC, IK3AMEH

BBITOJIHATH peo0pa3zoBaHus
BBIPAXCHUM, TPUMEHSISA
(bopMyIibl, CBA3aHHBIE CO
CBOMCTBaMM CTEIICHEM,

[IpaBUIBHO BBHITOTHSET
npeoOpa30BaHuUs BEIPAKEHHH,
pUMEHSIST POPMYIIBI,
CBSI3aHHBIE CO CBOMCTBaMHU

[TpakTudeckas padora,
KOHTpOJIbHAsI paboTa,
(pOHTANIbHBIN OMPOC, IK3AMEH

J0rapu(pmos, CTENeHeH, JorapupmMos,

TPUTOHOMETPUUECKHUX TPUTOHOMETPHUUECKUX

byHKIINI; GbyHKIMI;

HCII0JIb30BaTh JleMoHCTpUpYeT [TpakTuyeckas pabora,
pUOOpETEHHbIE 3HAHUS U HCIIOJIb30BaHNE KOHTpOJIbHAsI paloTa,

YMEHUS B MPAKTUYECKOM
JESITEIIbBHOCTH U
MIOBCEIHEBHOM JKU3HMU:

PUOOPETEHHBIX 3HAHUHN U
YMEHUH B IPAKTHYECKOU
JEeATEIbHOCTH U
MOBCETHEBHOM KU3HU

(bpOoHTANBHBIHN OMPOC, IK3AMEH

JUIS IPaKTUYECKUX PacueToB
no (opmynam, BKIItouas
bopMyIbl, conepKaue
CTETICHH, paIuKaJIbl,
JorapupmMbl 1
TPUTOHOMETPHUYECKHE
(GyHKLNU, UCTIONB3YS IPH
HEOOXOIMMOCTH CIIPABOYHBIC
MaTepHalbl ¥ pocTeime
BBIYUCIIUTENLHBIC YCTPOICTBA

3HaeT U BEpPHO NMPUMEHSET
QITOPUTMBI IS
MPAKTUYECKHX PACUETOB IO
dhopmynam, BKIIFOUast
(bopMyIIbI, coepKaime
CTETIeHH, PaInKaJlbl,
norapu(mMsl U
TPUTOHOMETPHUYECKHE

GyHKIMU.

[TpakTuyeckas pabora,
KOHTpOJIbHAsI paboTa,
(bpoHTaNIBHBII ONPOC, IK3aMEH

DOyHKUUH U rpaduku
BBIUNCIISITH 3HAUEHUE
GYHKIUY 110 3aJaHHOMY
3HAYEHUIO apryMeHTa Mpu
Pa3IMYHBIX CIOcO0ax 3aAaHus
(GYHKIMH; OTIPEACIISITh
OCHOBHBIE CBOWCTBA

[IpaBUIBHO CTPOUT CHCTEMY
KOOp/IMHAT Ha TUIOCKOCTH U
BBIUUCIISIET 3HAUCHHE
(GyYHKIIUY 110 3aJaHHOMY
3HA4YECHUIO apryMEeHTa pU
pa3IUYHbIX crioco0ax 3afaHus
¢bynkuuu. JlemoHCTpUpYyeT

[TpakTuyeckas pabora,
KOHTpOJIbHAsI paboTa,
(bpoHTaNIBHBII ONPOC, IK3aMEH
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YHCIOBBIX (DYHKIUH,
WIIIOCTPUPOBATh UX Ha
rpadukax; CTpOUTh rpaduKu
U3YyYEHHBbIX (DYHKIIMH,
WLTIOCTPUPOBATH MO TpaduKy
CBOMCTBA 3JIEMEHTapHBIX
(byHKIUH; UCTIONB30BATH
NOHATHE QYHKIMM 115
OTIHCAHM U aHAJIN3a
3aBUCUMOCTEN BEIUYMH;
UCTIOJIb30BaTh
nproOpeTeHHbIe 3HAHUS U
YMEHUS B IPAKTUYECKOU
NeSITeIbHOCTH U
MIOBCEHEBHOM JKU3HU: JUIS
OIHCaHMSI C IOMOILIBIO
(GYHKIMHI pa3Iu4HbIX
3aBUCHUMOCTEH,
NPEJCTaBICHUS UX
rpadu4ecKy, HHTEpIpEeTaluu
rpaduKoB.

YMEHHUE CTPOUTH rpaduku
M3y4YEHHBIX (PYHKITUH,
WLTIOCTPUPOBATH 10 rpaduKy
CBOWCTBA 3JIEMEHTapHBIX
(GyHKIMN ¥ UCTIONB30BATh
NOHATUE PYHKIUH U1
OTIMCAHMS U aHAJIH3a
3aBUCUMOCTEH BEJTMYUH U
IIPUMEHATH B [IPAKTUYECKON
NESITeIbHOCTH.

Hayajia maTemMmaTH4ecKoro
aHa/Iu3a

HaxOJIUTh MPOU3BOIHBIE
AIIEMEHTApHBIX (PYHKLINH;
MCIIOJIb30BATh MTPOU3BOIHYIO
JUISL U3YYEHUST CBOMCTB
GYHKIUHI 1 TOCTPOCHHUS
rpauKoB; MPUMEHSATh
MIPOU3BOHYIO JIJIsI
MIPOBEACHUS TPUOTUKEHHBIX
BBIYMCIICHU, penaTh 3a1a4u
MPUKJIAHOTO XapakTepa Ha
HAXO0XJ/ICHWE HauOObIIEro u
HAaWMEHBIIIETO 3HAYCHUS;
BBIYHCIIATH B IPOCTEHIITNX
CITy4asx TUIOMAIN U O0BEMBI
C UCTIOJIb30BAaHUEM
ONpEIETICHHOTO UHTErpaa;
HUcnoan3oBarh
NpHoOpeTeHHbIC 3HAHUS U
YMEHHS B IPAKTHYECKOH
AeATeIbHOCTH H
NOBCEIHEBHOM KU3HU JIA.
pelIeHUs] TPUKJIAAHBIX 3a/1a4,
B TOM YHCJIE€ COLIUAIBHO-
HKOHOMUYECKUX U
bU3HUYECKUX, HA HAMOOIBIIINE

3HAET ¥ BEPHO NPUMEHSET
QJIITOPUTM HAXO0XKJIEHUS
IIPOU3BOJIHBIX 3JIEMEHTAPHBIX
¢byskuii. Jlemonctpupyet
YMEHHSI UCIIOJIb30BAaTh
MIPOU3BOJHYIO IS U3yUYEHUS
CBOWCTB (QyHKLUH U
MOCTPOEHHUSI rpapuKoB. 3HAET
U BEPHO IIPUMEHSET
MIPOU3BOJHYIO IS
MPOBEICHUS MPUOIMKEHHBIX
BBIYMCIICHU, pELICHUS
3aJ1a4M NIPUKJIAJTHOTO
XapakTepa Ha HaXO0XJACHUE
HauOOJIBIIET0 U HAUMEHBIIETO
3HAUEHUS U BBIYUCIICHUS B
MPOCTEUIINX CITydasx
TUTOIIAN U OOBEMBI C
WCIIOIb30BAHUEM
OIPEIETICHHOI0 UHTETpaa.
JleMoHCTpHUpYyET
HCIIOJIb30BaHNE
MPUOOPETEHHBIX 3HAHUH U
YMEHUH B IPAKTUYECKOU
JEATEIIBHOCTH U
MOBCEIHEBHOM KU3HU I
pElIeHNs IPUKJIAIHBIX 3aad,

[TpakTuyeckas pabora,
KOHTpOJIbHAsI paboTa,
(bpoHTaTIBHBIN ONPOC, IK3aMEH
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W HAMMCHBIIMWEC 3HAUYCHUS, HA
HaXO0X/ICHHE CKOPOCTH U
YCKOPEHUSL.

B TOM YHUCIIE
COIMATbHOIKOHOMHYECKUX U
¢bu3nvecKux, Ha HanOOJIbIINE
Y HaUMEHBIIINE 3HAaYCHUS U Ha
HaXO0XKJICHHE CKOPOCTH H
YCKOpEHHUS

YpaBHeHusI 1 HEPaBEeHCTBA
pelaTh paluOHANIbHBIE,
[I0Ka3aTeNbHbIE,
JorapupmMuyuecKue,
TPUTOHOMETPUUECKUE
YPaBHEHUs, CBOAAIIUECS K
JIMHENHBIM U KBaJpaTHBIM, a
TaK)KE aHAJIOTUYHbBIE
HEPABEHCTBA U CUCTEMBI;
UCIIOJIb30BaTh rpaduueckuii
METOJl pEeUICHUSI YPABHEHUHN U
HEpPaBEHCTB; N300pakaTh HA
KOOPAMHATHOM INIOCKOCTH
pelleHUs] ypaBHEHUH,
HEPABEHCTB U CUCTEM C ABYMSI
HEU3BECTHBIMM; COCTABIIATH U
pemath ypaBHEHUS U
HEPABEHCTBA, CBA3BIBAIOIINE
HEU3BECTHBIE BETMUMHBI B
TEKCTOBBIX (B TOM YHCIIe
MIPUKJIAHBIX ) 3a]a4aX;
pewats quddepeHnmaibHble
ypaBHeHHUs | mopsika c
pa3aeNaIoIUMUCS
NIEPEMEHHBIMU

3HaeT U BEPHO IPUMEHSET
QJIITOPUTM PELICHUS
paloHaIbHbIX,
[I0Ka3aTeNbHbIX,
Jorapu(pMUUECKHX,
TPUTOHOMETPUUECKUX
ypaBHEHUN. 3HAET U BEPHO
IpUMEHSeT rpadu4ecKuit
METOJ pELIEHUs YPABHEHUN U
HEPABEHCTB.

[TpakTuyeckas padora,
KOHTpOJIbHast paboTa,
(GpOHTANBHBIN OMPOC, IK3AMEH

IF'EOMETPUS
pacrno3HaBaTh Ha YepTexax U
MOJIEJISIX IPOCTPAHCTBEHHBIE
(GhOpMBI; COOTHOCUTD
TpeXMepHbBIE OOBEKTHI C UX
OTMCAHUSIMH,
M300paXEHUSIMU; OMTUCHIBATH
B3alMHOE PaCIOJIOKEHNE
MPSIMBIX | MJIOCKOCTEH B
MIPOCTPAHCTBE,
apryMEeHTHUPOBATh CBOU
CYXXJIEHUSI 00 2TOM
PacIoI0KEHUH;
AQHAJIM3UPOBATH B MPOCTEUIINX
CITy4asiX B3aMMHOE
pacmoiokeHue 00BbEKTOB B
MIPOCTPAHCTBE; U300paXaTh

Pacrio3naet Ha yepTexax u
MOJIETISIX MIPOCTPAHCTBCHHBIE
(hOpMBI; COOTHOCUT
TPEXMEPHBIE 0OBEKTHI C X
OTMCAHUSMH,
n300pakeHUSIMU; Y MeeT
OIHCHIBATh B3aUMHOE
pacrojIoKeHUE MPSAMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE,
apryMEeHTHPOBATh CBOU
CYXACHHS 00 3TOM
PacroJI0KeHUH;
aHAIM3UPOBATH B MPOCTEUIITHX
Cllydasix B3aUMHOE
pacmonoKeHue 00bEKTOB B
MPOCTPAHCTBE. Y MEET
CTPOMUTH MTPOCTENIINE CEUCHUS

[TpakTryeckas pabora,
KOHTpOJIbHAsI paboTa,
(bpoHTaNIBHBIN ONPOC, IK3aMEH
Pemenne reomerpuuecknx
3a1ad.
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OCHOBHBIE MHOTOTPaHHUKH U
KpYTJIbIE TEJa; BHIMOIHSITh
YEepTEKHU 110 YCIOBUAM 3a/1ay;
CTPOUTH MPOCTEUIITNE CEUCHUS
Ky0a, IpU3MBbI, TUPAMHU/IBL;
pelaTh IIaHUMETPUUECKUEe U
IIpOCTEUIINE
CTEpEeOMETpUYECKHUE 3adaun
Ha HaXO0XKJIEHUE
F€OMETPUUECKUX BEIMYUH
(nmuH, yTrIIoB, IJIOMIAIEH,
00bEMOB); UCITOIB30BATh MPH
pEUICHUU CTEPEOMETPUUCCKUX
3a]a4 JIaHUMETPUIECKHE
(bakThl 1 METO/IbI; TPOBOJIUTH
JI0Ka3aTeNNbHbIE PACCYKICHUS
B XO/I€ pelLIeHUsI 3a/1a4;
HUcnoan3oBars
npuodpeTeHHbIe 3HAHUS U
YMEHHSA B IPAKTHYECKOH
AeATeJIbHOCTH U
NMOBCEIHEBHOM KU3HU:

JUTS1 UCCIIEIOBAHUS
(MOJIeTMpPOBaHMS) HECIOXKHBIX
MPaKTUYECKUX CUTYyallMi Ha
OCHOBE U3YYEHHBIX (HOpMYI U
CBOMCTB (PUTYp; BEIYUCTICHUS
00BEMOB U IIIOIIAAEH
ITOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX TEJ MPHU
PELIEHUHU TPAKTUYECKUX
3a/1a4, UCIOJIb3Ys IPU
HEO0OXOIUMOCTH CIIPABOYHHUKHU
Y BBIYHCIIUTEIHLHBIE

Ky0a, IPU3MbI, THPAMH/IBI,
peliarh MIaHUMETPUYECKHUE U
MIPOCTENIINE
CTepEeOMETpPUYECKHE 3a/1a4u
Ha HaXO0X/ICHUE
FeOMETPUUECKUX BEIUYUH
(nnuH, yria0B, IIOIAIEH,
o6beMoB). Mcnonb3yer npu
PELICHUH CTEPEOMETPUIECKUX
3a/1a4 JIaHUMETPUYECKHe
(bakTel 1 MeTOIBI. MOXKeT
MIPUMEHSTH IPUOOPETEHHBIE
3HAHUS U YMCHUS JUIS
WCCIIeTIOBaHUS
(MozieTupOoBaHMs) HECIIOKHBIX
MPAKTUYECKUX CUTYyallui Ha
OCHOBE M3YYEHHBIX (hopMyn 1
CBOMCTB (pUTyp; BEIUMCICHUS
00BEMOB U IIIOLIaIeH
TOBEPXHOCTEMN
MIPOCTPAHCTBEHHBIX TEJ MPH
pEIICHNN TPAKTHYECKUX
3a/1a4, UCMOJB3YS MpU
HE00XO0IMMOCTH CITPABOYHUKHU
Y BBIUHCIUTENbHBIC
YCTPOICTBA.

YCTPOMCTBA.

KOMBHHATOPHKA, 3HAeT AJITOPUTM PELICHHUS [TpakTuyeckas pabora,
CTATUCTUKA U MPOCTEHIINX KOMOUHATOPHBIX | KOHTPOJIbHAs padoTa,
TEOPUS 3a/1a4 METOJIOM Tiepebopa, a (pOHTABHBIN OTPOC, YK3aMEH
BEPOSITHOCTEHN TaK)Ke C UCIIOJIb30BAHUEM

YMeTh: PelIaTh MPOCTENIINE
KOMOWHATOPHBIE 33]]a4u
METOJIOM Tepedopa, a TaKxKe ¢
MCIIOJIb30BAaHUEM U3BECTHBIX
(dbopMyI1; BEIYUCIATH B
IIPOCTEHMIINX CITydasx
BEPOSITHOCTH COOBITHI Ha
OCHOBE I10JICYETa YHCia
HCXOJIOB;

U3BECTHBIX (hopmyI. YmeeT
BBIYUCIIATH B IPOCTEUIINX
CIIy4asiX BEpOATHOCTH
COOBITHI1 Ha OCHOBE MOJICUeTa
qHcia UCXO/0B.

MoskeT uCoab30BaTh
npuoOpeTeHHbIC 3HAHUS U
YMEHHS JJIs aHAJIN3a




OENEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHEI'O ObPA3OBAHU

«POCCHUMICKHI TOCYJAPCTBEHHBIIA YHUBEPCUTET

TYPU3MA U CEPBUCA»

CK
PTYTUC

Jluem 8 uz 14

HCIO0JIB30BATH
npuoOpeTeHHble 3HAHUS U
YMEHHS B IPAKTHYECKOMH
AeATeJIbHOCTH U
NOBCEeIHEBHOM KU3HU:

JUTSL aHaJIN3a peaJbHbIX
YHCIIOBBIX JIaHHBIX,
MIPEJICTABICHHBIX B BUJIE
ararpamm, rpaukos;
aHaynu3a uHpopmanuu
CTaTMCTUYECKOr0 XapakTepa.

peabHBIX YUCIOBBIX JaHHBIX,
NIPE/ICTaBICHHBIX B BUJIE
Jrarpamm, rpauKoB;
aHanu3a uHpGopmanun
CTaTHCTHYECKOI0 XapaKkTepa.

3. KOHTPOJIbHO - H3MepUTeIbHbIe MaTepuaJIbl
[IpenMeToM OLIEHKH ABIIAIOTCA YMEHUS U 3HaHUA. KOHTPOJIb U OLIEHKA OCYILECTBIISIOTCS
C UCIOJIb30BaHNEM CIEAYIOIUX (OPM U METOOB:
- JUI TEKYLIEro KOHTPOJIS — IPAaKTUYeCKUe paboThl,
- U1l IPOMEKYTOYHOM aTTECTalluy — SK3aMEH.
@opMBI IPOMEKYTOUHOM aTTECTAL[UU 110 CEMECTPaM:

@ opMbI NPOMEKYTOUHOI ATTECTAIIMH MO CeEMeCTPam:

No cemecTpa

@opMa KOHTPOJIA

1

9K3aMCH

2

OK3aMCH

4. 3agaHud 1J1s1 IPOBeAeHUs IK3aMeHa
dopMma mpoBeACHUS IK3aMeHa - KOHTposbHas padbora. KonTponsHas padota cogepkut 4

BapHaHTa IO IIATb 3aJIaHUi.

3a/1aHue BBINOJIHSETCSA B yUeOHON ayTUTOPUH.

HeobxonuMmele MatepHalbl,

MHKPOKAIBKYIISITOP.

UHCTPYMEHTBI: pYyuKa,

MakcuManbHOE BPEM: BbIIIOJIHCHUA 3aJaHU 60 MHHYT.

JlomyckaeTcss HCHOIBb30BAHUE CIIPABOYHON JIMTEPATYPBI:

KapaHJal,

JIMHENKa, JIacTUK,

CIIPpaBOYHBIC MaTCpUAIBI,

CoJCpKamue Ta6nnuy KBaApaToOB JABY3HAYHBIX YHCCII, OCHOBHBIC (I)OpMy.]'ILI 1o anre6pe 151

TEOMETPUH.

HpI/IMepHLIC 3aJaHus 3K3aMCHAIIlMOHHBIX OUJICTOB 3a KaXXAbIN CCMECTP.

Jxk3amMeHaunoHHblii omiier 1 (1 cemecTp)

1. Haligute KOpeHb ypaBHEHHUS:

x—2
x-10 7
S|
2. Pemite HepaBeHCTBA: | — | < —
(3) 27

3. Tloctpouts rpaduk GyHkmmm: y =6 —1




OENEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE

CK

_ VUPEXXJIEHME BBICIIET'O OBPA3OBAHMS PIYTUC
«POCCUUCKHUU IT'OCYJAPCTBEHHbBIM YHUBEPCUTET
TYPU3MA U CEPBUCA» o
ucm 9 uz 14
_X+25
4. Haligure HanOoJblIee 3HaUeHHE PYHKIMH X Ha oTpeske [1; 10]

5. BBIYHCINTE OTHOCUTENBHYIO TOrpeIHocTs 4/ 3 8,9.

JK3aMeHALMOHHBIN Omier 2

1. Pemmnth ypaBuenne: X2 +2x +2 =10
2.BpIyucanTh

V27 +2v/30- (5 - V2)

3.Hocrpouts rpapuk  ¢pynkmun Y =log-(3x + 1)

N 1+2log, 3

4.BbIuMCAUTD (;) 7 ; 3log,log, 16 +log, 5 2
5. Haitnure X, ecnn: log, 254/5 = —g.

JK3aMeHALMOHHbI Oujier 3

2 —
1.PemnTs ypaBHeHue: J‘i "’ 3x +3=0

2.Bp1unciauThb \r, V27 -3
x—3
3.MocTpouts rpaduk (QyHKIMH Yy = 2 +4
lo 1 i!ogé 0.5-loga-2
‘gﬂ..:_l 5'\-'5 37 2 3

4.BeIaucanTs ;

5.BolunciauTe OTHOCHUTECJIBbHYI0 MOTPEHIHOCTD OKPYIJICHHUSA A0 COTBIX YHCJIa W 38,9.

JK3aMeHALMOHHBIN Omwier 4

2 —
1.Pemnth ypaBHenue: +2x +10=0
2.Bo3BecTH B CTeleHb

2x3 2\ 72
=5)
3.IlocTpouts rpagpuk pyHKIUN
log, 7

y=lng2(x —3)

e 2-logg4 4
4.Bp14nciauThb l0g1649 A i logg 2—loggy

1
. og,.-==—105
5. Haiigure x, ecam: @ .
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«POCCHUMICKHI TOCYJAPCTBEHHBIIA YHUBEPCUTET
TYPU3MA U CEPBUCA»

Jlucm 10 uz 14

IK3aMeHALMOHHBII OuIer 5

4 2 _
1.Pemmnts ypaBuenne: © +4x“+16=10

3 Y-
2.BbIYMCIUTH (4% 113 )1.)
44°
?x+ 1
3.IlocTtpouts rpaguxk GpyHkuun y=
Clog, 1041 -
140 log, 10+ F2+log,s 64
4.BpIYHCINTD ;
logz = =—0,5
5. Haiigure X, ecJu: 16 %
Il Cemectp.

9K3AMEHAIIMOHHBINA BUJIET Ne 1

B .
1. Haiixnre npomsBoauyio gpynkuun: f(x) = /X —2x+10

2. Haiitu HHTerpaJ:
f 6SX+2 dx

cos:,g?—sinz B xta2f=1
3. Jloka:kuTe TOKIECTBO: 2sin” f=ctgl

4. Pemmtsh 3agauy: Illap nepece4éH miiockocTsio Ha paccTossHuu 8 cm ot nenTpa. Ilnomans
ceyeHnus paBHa 36 cm2. Haiiaure paanyc u jmaMerp mapa.

5. Pemurs 3agauy: N3 30 kHur, cTOAIMX HA MOJIKe, 5 Yy4eOHHKOB, a OCTaJbHbIE
Xyno:xkecTBeHHbIe Ipou3Beaenusi. Hayraa 6epyT ¢ mosiku oany kuury. KakoBa BeposiTHOCTH
TOI'0, YTO OHA HE OKAKeTCH Y4eOHUKOM?

3K3AMEHAIIMOHHBIA BUJIET Ne 2

4
1. Haiinute npousBoanyio pyuxuuu: f(x)= Sx +3x+7
dx

2. Haiitu = 6X+5

Sin2 x#cosx+c0s2 X+ 5inx
COSSX*C052 X+5in5 x*sin2 x

3.. Ympocrure:

4. Pemuth 3axa4y: OCHOBaHHeE NPSIMOIO NapaJiiejenuneaa - NpsiMoyrojibHUK €O
cropoHamu 8 cm, 6 cM. BeicoTa paBHa 9 cM. Beruncanre 1naronajb napajiesienumnena.

5. Bpluncaure miomaab GUrypbl, orpaHu4eHHoi Junusmu: y=1-x3, y=0
(ocb Ox), x=-1.

3K3AMEHAIIMOHHBINA BUJIET Ne 3

3
——2/x+7
1. HaiinuTe npousBoanyo pynkmum: f(x) = *

2. Bpruucaurnb
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«POCCHUMICKHI TOCYJAPCTBEHHBIIA YHUBEPCUTET
TYPU3MA U CEPBUCA»

Jlucm 11 uz 14

4
J, BX —e*)dx

sin7a+sin3a
cos7a+cos3a

3. YnpocTure BbIpaxeHue:

4. Pemuuth 3anauy: Hailinure 60xoBoe pedpo NpaBH/IbHON YeThIPeXyroJbHON MUPaMHUAbI,
Y KOTOPOi CTOPOHA OCHOBaHus 8 M, a BbicoTa 10 m.
. X —8x+15
lim ———

5. Berumcauts npeaea QyHkumii: *~° X =25

3K3AMEHAIIMOHHBINA BUJIET Ne 4

2_,_4 Jx—4
1. Haiigute npousBoanyio pynkmun: f(x) = ¥

2.
J8x+9y,

Haiin

. a ]
sin75 +s5inl5 —J3

3. JlokaxuTe TOKIECTBO  CU35 15"~ cos 75"

4. Pemmnth 3apauy: IIpssMoyroabHuK co cropoHamMu 3¢cM U 4 CM Bpamaercs BOKPYr
O0oJsibiei croponbl. HalinnTe miomaab moJiHOW MOBEPXHOCTH H 00beM MOJIy4eHHOr0 TeJia
BpAaIlleHUsl.

5. CocraBpTe ypaBHeHHE KacaTeJbHOH K rpaQuky QyHKIHH J":ﬁ B TOYKe C
adcuuccoi X=4 :

5. Pemurs 3agmauy: N3 30 kHuUr, cTosAmMX HAa MNOJKe, 5 y4eOHMKOB, a OCTAJbHbIE
XyAoxKecTBeHHbIe npou3BeaeHusi. Hayraa Oepyrt ¢ mosiku oany kaury. KakoBa BeposiTHOCTH

TOT0, YTO OHA HE OKAXKETCH y‘leﬁHHKOM?

3K3AMEHAIIMOHHBIN BUJIET Ne 2

4
1. Haiinute npousBoanyio pyukuuu: f(x)= SX +3x+7
dx

2. Haiitu = 6X+5

sin2 x#cosx +cos 2 x#s5inx
cosSx#c052 x+5in5 x#sin2 x

3.. Ympocrure:

4. Pemuuth 3anauy: OcHOBaHMe MPSIMOIO MapaJuiesenunesa - NpsiMoyroJIbHUK CO
cTopoHamMHu 8 ¢M, 6 cM. BeicoTa paBHa 9 cM. Berunciure AuaroHajsb napaJjuiesienumnena.

5. Bpluncaure miomaab GUrypsel, orpaHudeHHoi juausimu: y=1-x3, y=0
(ocb Ox), x=-1.

3K3AMEHAIIMOHHBIN BUJIET Ne 3

3
——2/x+7
1. HaiinuTe npousBoanyo pynkmum: f(x) = *

2. Bpruucaurnb
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Jlucm 12 uz 14

4
J, BX —e*)dx

sin7a+sin3a
cos7a+cos3a

3. YnpocTure BbIpaxeHue:

4. Pemuuth 3anauy: Hailigure 60xoBoe pedpo NpaBH/IbHON YeThIPeXyroJibHOM MUPaMHU/BbI,
Y KOTOpPOi CTOPOHA OCHOBaHus 8 M, a BbicoTa 10 M.
. X —8x+15
lim ———

5. Berumcauts npeaea QyHkumii: *~° X =25

3K3AMEHAIIMOHHBINA BUJIET Ne 4

2_,_4 Jx—4
1. Haiigute npousBoanyio pynkmun: f(x) = ¥

2.
J8x+9y,

Haiin

. a ]
sin75 +s5inl5 —J3

3. JlokaxuTe TOKIECTBO  CU35 15"~ cos 75"

4. Pemmnth 3apauy: IIpssMoyroJbHMK co cropoHamMu 3¢cM U 4 CM BpalIaeTcsi BOKPYT
O0oJsibiei croponbl. HaliinTe miomaab moJiHOWH MOBEPXHOCTH H 00beM MOJIy4eHHOI 0 TeJia
BpAaIlleHUsl.

5. CocraBpTe ypaBHeHHE KacaTeJbHOH K rpaQuky QyHKIHH J":ﬁ B TOYKe C
adcuuccoi X=4 :

5. Pemurs 3agmauy: N3 30 kHuUr, cTOAIIMX HA MOJIKe, 5 Y4eOHHUKOB, a OCTAJbHbIE
XyAo0KecTBeHHbIe npou3BeneHusi. Hayraa OepyT ¢ moJyiku oaHy kHury. Kakosa BeposiTHOCTH

TOT0, YTO OHA HE OKAXKETCH y‘leﬁHHKOM?

3K3AMEHAIIMOHHBIN BUJIET Ne 2

4
1. Haiinute npousBoanyio pyukuuu: f(x)= SX +3x+7
dx

2. Haiitu = 6X+5

sin2 x#cosx +cos 2 x#s5inx
cosSx#c052 x+5in5 x#sin2 x

3.. ¥Ympocrure:

4. Pemuuth 3anauy: OcHOBaHMe NPSIMOIO NMapaJuiesenumneaa - NpsiMOyroJIbHUK CO
cTopoHamMHu 8 ¢M, 6 cM. BeicoTa paBHa 9 cM. Berunciure AuaroHajsb napaJjuiesienumnena.

5. Bpluncaure miomaab GUrypsel, orpaHudeHHoi juausimu: y=1-x3, y=0
(ocb Ox), x=-1.

3K3AMEHAIIMOHHBIN BUJIET Ne 3

3
——2/x+7
1. HaiinuTe npousBoanyo pynkmun: f(x) = *

2. Bpruucaurnb



OENEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE CK
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Jlucm 13 uz 14

4
J, BX —e*)dx

sin7a+sin3a
cos7a+cos3a

3. YnpocTure BbIpaxeHue:

4. Pemuuth 3anauy: Hailigure 60xoBoe pedpo NpaBH/IbHON YeThIPeXyroJibHOM MUPaMHU/BbI,
Y KOTOPOi CTOPOHA OCHOBaHus 8 M, a BbicoTa 10 m.
. X —8x+15
lim ———

5. Berumcauts npeaea QyHkumii: *~° X =25

3K3AMEHAIIMOHHBINA BUJIET Ne 4

2_,_4 Jx—4
1. Haiigute npousBoanyio pynkmun: f(x) = ¥

2.
J8x+9y,

Haiin

. a ]
sin75 +s5inl5 —J3

3. JlokaxuTe TOKIECTBO  CU35 15"~ cos 75"

4. Pemmnth 3apauy: IIpssMoyroJbHMK co cropoHamMu 3¢cM U 4 CM BpalIaeTcsi BOKPYT
Ooubiuei croponbl. HalinuTe mjiomaab moJiHOW MOBEPXHOCTH M 00beM MOJIy4EeHHOI0 TeJia
BpAaIlleHUsl.

5. CocraBbTe ypaBHeHHE KacaTeJbHOW K rpaduxky ¢yHxoum Y =x B TOYKe C
aGemmecoii =4 |
Kpurtepun onieHKH YPOBHA ¥ Ka4eCTBA NMOATOTOBKH CTY/I€HTOB
OtmMmeTKa «5» CTaBUTCS, SCIIH:
* paboTa BBINOJIHEHA TTOTHOCTHIO;
* B JIOTHYECKUX PACCYKJICHHUSIX U 000OCHOBAHUH PEIICHUS HET TPOOEIIOB U OIINOOK;
* B pEHICHHMH HET MaTeMaTU4YeCKUX OMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIHUCKA, HE
SIBJISIFOIIASICSL CIICJICTBUEM HE3HAHUS WJIM HETIOHUMAaHUs Y4eOHOT0o MaTepuana).
OtMmeTKa «4» CTaBUTCS, €CIU:
* paboTa BBITIOJIHEHA TIOJTHOCThIO, HO OOOCHOBAHHWS IIIAaroB pPEINICHUS HEIOCTATOYHBI (ECiu
yMeHHe 000CHOBBIBATh PACCYKICHHUS HE SBISUIOCH CTIEUATbHBIM 00BEKTOM MPOBEPKH);
* JIOMYIIEHAa OJHA OIMMOKAa WM JIBa-TPU HEJOYEeTa B BBIKJIAJKAX, PUCYHKaxX, depTekaxX WIH
rpadukax (ecnu 3TH BHJIbI pabOTHI HE SBJSUIUCH CHIEITUABHBIM 00bEKTOM IIPOBEPKH ).
OtMmeTKa «3» CTaBUTCS, €CIIH:
JIOTIYIIIEHBI 60Jiee OHOM OIMMOKHU WK OoJiee ABYX-TPeX HEI0UYETOB B BHIKIAJIKAX, YEPTEIKAX WU
rpadukax, HO yJaIuiics BiIaaeeT 00s13aTeTbHBIMU YMEHUSIMU 110 TIPOBEPSEMOM TEME.
OTMeTKa «2)» CTaBUTCS, €CIU:
JIOTTYIIIEHBI CYIIECTBEHHBIE OMMOKH, MMOKA3aBIKe, YTO YUAIUNUCS HE BIIAJEET
00s13aTeNbHBIMA YMEHHSIMHU 110 JAHHOUN TeMe B MOJIHOM Mepe.
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4. UndopmanuoHHoe odecriedeHne 00ydeHust

Ilepeuenb pexoMeHAyeMbIX Yy4eOHbIX H31aHuii, UHTepHeT-pecypcoB, I0NMOJHHUTEIbHOMN
JUTEepaTypbl

OCHOBHBIC HCTOYHHUKH:

1) Jamasa A.A. Martematuka: YueOHuk / A.A. JlanasH. - 3-e U311, UCp. U JOIL.-
M.: ®opym: HUL] MTHOPA-M, 2021. — 544 c. Pexxum gocryna
http://znanium.com/catalog.php?bookinfo=774755

2)  Mypasun I'.K. Marematuka: anreOpa 1 Hayajla MaT€MaTHYECKOTO aHaIMU3a,
reomeTpud. AnreOpa ¥ Hadajna maTeMaTudyeckoro aHaiauza. 10 k. (0a3.yp.)_M.:
00O «Ipodar, 2019

3) Mypasun I'.K. MatemaTuka: anrebpa u Hauajla MaTEMaTUYECKOTO aHaJIN3a,
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000 «/poda», 2019
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1) CoOopHuk 3a1a4 o MaTeMatuke: YueOHoe nmocooue/danasu A. A., 3-e us. -
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http://znanium.com/catalog/product/970454
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