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1. O0mas xapakTepucTHKa padoyeil nporpaMMsl 001e00pa3oBaTeJbHOM TUCHUIIINHBI

1.1. MecTo 1McUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa3oBaTeIbHON NPOrpaMMbl

VYyebOHas

JUCLHUILINHA

«0J1.02.01

MatemaTtuka»

SABJIACTCA 00s3aTeNbHOMN YacCTbIO

00111e00pa30BaTEeIbHOrO I[HKJIa 00pa3oBaTeIbHOM mporpamMMmbl B cooTBeTcTBUH ¢ DPI'OC 1o
09.01.03 OnepaTtop MHGOPMAITMOHHBIX CUCTEM H PECYPCOB.
Ocoboe 3HayeHne TUCHMILIMHA uMeeT npu GopmupoBanuu u pazsutun OK 0.1; OK 0.2.;
OK 0.3; OK 0.4; OK 0.5; OK 0.6, OK 7.

1.2. leau u nu1aHupyemMble pe3yJabTaThl 0CBOEHHS TUCIHUTIIUHBI:

O01IHMe KOMIETeH MU

Ili1anupyemble pe3yibTaThl 00yUeHUs

Baga4y
rpodeccnoHaTbHOM
eI TeIIbHOCTH
IMPUMCHUTCIIBHO

K pa3IMYHBIM
KOHTEKCTaM

MacTepCTBa, TPYI0JI00ue;
AKTHBHOM

TOTOBHOCTbB K
JCATCIIBHOCTH TEXHOJIOTHYCCKOM
1 COHI/IaJILHOfl HaIpaBJICHHOCTH,
CIIOCOOHOCTD HHUIOHUHUPOBATD,
[JIAHUPOBATb U CaAMOCTOATCIIBHO
BBITIOJIHATH TaKYHO|
JCATCIIbHOCTD,

- HHTEpeC K pa3indHbIM chepam

podecCuoHAIbHON
esITeIbHOCTH,

OBnajseHne  yHUBEPCAJIbHBIMU
yI4eOHBIMH  TTO3HABATEIbHBIMHY|
TEMCTBUSIMHU:

a) 0a3oBbIe JIOTUYECKHE
ITEHCTBUS:

- CaMOCTOSITENIBHO
(dbopMynupoBaTh u
AKTyaJIu3UpOBAaTh npobiemy,

[pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBIMBATh CYIECTBEHHBIH]
[IPU3HAK WM OCHOBAHUA Ul
CpaBHEHMs, Kiaccuukauuu W

0000IIECHHS;

- OTIPENENSITh 1EeH]
NIeATeILHOCTH, 3aJaBaTh,
napaMeTpLI 158 KpI/ITepI/H/I HX]
ITOCTH)KCHUS,

- BBISABJIATH 3aKOHOMEPHOCTH M|
[IPOTUBOPEYUS B

pacCMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTD KOPPCKTHUBBI B|
JCATCIIBHOCTD, OLCHHUBATDH
COOTBCTCTBHC PE3YJIbTATOB

Oo0mme JAucnunimHapHbie
OK 01 Beibupats - TOTOBHOCTH K TPYAY,|-BlIaJIeTh METOAAMU JI0KA3aTEIIbCTB,
CIIOCOOBI pereHUs 0CO3HAHUE [IEHHOCTH[QJITOPUTMAMHM PEIICHUS 33]1a4; YMCHHUE

(hOopMyIHPOBATH OIPEEICHUS, AKCHOMBI
11 TEOPEMBI, IPUMEHSATDH UX, IPOBOAUTD
TOKa3aTeNbHbIE PACCYKICHUS B XO/1€
[pelieHus 3a/1a4;

- YMETb OIIEPUPOBATH MOHATHIMU:
CTEINEHb YUCIIa, JIorapu(M Yuciia; yMeHue
BBITOJIHATH BBIYMCIICHUE 3HAUCHUH 1
peoOpa3oBaHuUs BEIPAKEHUN CO
CTENEHsIMU U Jorapudmamu,
peoOpazoBaHus APOOHO-PAITMOHATBEHBIX
BBIPAKECHU;

- YMETh OIIEPUPOBATH MOHATUAMHU:
[palioHaIbHbIE, UPPALlOHAIbHBIE,
[OKa3aTeNIbHbIE, CTEIIEHHBIE,
iorapupmMuUecKue, TPUrOHOMETPUYECKHE
YPaBHEHMSI U HEPABEHCTBA, UX CUCTEMBI;
- YMETh OIIEPUPOBATh MOHATUIMU:
(yHKIUS, HeTIpepbIBHAs (QyHKIUS,
[MPON3BOIHAS, TIEPBOOOpa3Hasi,
ONPEIEICHHBIN HUHTETPANL, YMETh
HaXOIUTh POU3BOIHBIE 3JIEMEHTAPHBIX
(yHKLHH, UCTIONB3YSI CIIPABOYHbIE
MaTepUabl; UCCIEN0BATh B IPOCTEHIINX
ciryyasix (PyHKIIMM HA MOHOTOHHOCTD,
HaXOAUTh HANOOJbIINE U HAMMEHBIIINE
3HaueHUs QYHKIINI; CTPOUTH IrpaduKu
MHOTOYJIEHOB C UCIIOJIb30BaHUEM
arnmnapara MaTeMaTUYeCcKOro aHajan3a;
[IPUMEHSTH IPOU3BOIHYIO IIPU PEILICHUHU
3a/ia4 Ha JBUKEHHE; pellaTh IPaKTHKO-
OpUEHTUPOBAHHBIE 33/1a4M Ha
HanOOoJIbIINE U HAMMEHbBIINE 3HAYCHHUS,
Ha HaXO0XKJIEHUE IyTH, CKOPOCTU U
YCKOpEHUS;




LIEJISIM, OIICHUBATh pHUCKH
MMOCJIENCTBUI JEITCILHOCTH;

pa3BUBaTh KpeaTUBHOE
MBIILJIEHUE npu pelIcHuH

PKU3HEHHBIX TIPOOJIeM

0) 0a30BBIC UCCIICOBATEILCKHE
ITECTBUS:

- BJIQJIETh HABBIKAMHU Yy4eOHO-

MCCIICIOBATEIbCKON u
MPOCKTHOMN JeSITeIIbHOCTH,)
HaBBIKAMU paspeuieHus
po0Jem;

- BEISIBIISITh PUYUHHO-
CJICZICTBEHHBIC CBSI3H u
AKTYaJTM3UPOBATH 3agaqy,
BEIIBUTATh THIIOTE3Y ee

[pPCIICHUSA, HAXOAUTh apryMCHTDLI

UIsT  TOKa3aTeNnbCTBA  CBOMX
YTBEPKACHHI, 3aJaBaTh
apameTpsbl u KpUTEpUH
peleHus;

- aHAJIM3UPOBATh IOJIyUEHHBIE B
MOIE
PE3yJbTATHI,

PCIICHHUA 3aga4un
KPHUTHYCCKH
OLCHUBATb HX JOCTOBCPHOCTD,
[IPOIrHO3UPOBATh HU3MCHCHHC B
HOBBIX YCJIOBHUSX,

-- YMCTb INCPCHOCUTL 3HAHHUA B

[I03HABATENBbHYIO u
[PAKTUYECKYIO o0nactu
PKU3HEACATCIIBHOCTH,

- YMCTb HUHTCTPUPOBATHL 3HAHH

13 pa3HI)IX Hpe,[[MeTHBIX
o0J1acTeii;

- BBIIBUIaTh HOBBIE  HJIEH,
npeiarath OpPUTHHAIILHBIC

MMOAXOAbI U PCHICHUAA,

i34 CITOCOOHOCTH ux

MCII0JIb30BAHUSA B
[MO3HABATEJIHLHONU U COLMAILHOMN

[IPaKTHKE

- YMETb ONIEPUPOBATH MOHATHIMHU:
panoHanbHas QyHKIMS, OKa3aTeabHast
dbyHKIMS, cTeTIeHHasT QyHKIINS,
imorapudmudeckas GyHKIHS,
TPUTOHOMETPHUYECKUE (PYHKITUH,
oOpaTHbIe PYHKIINH, YMEHUE CTPOUTH
rpaduKy U3y4eHHBIX (QYHKINH,
MCII0JIH30BATh TPAPUKH MTPH U3YUECHUH
[IPOLIECCOB U 3aBUCUMOCTEM, IpU
[peILICHUH 3aJa4 U3 APYTUX Y4eOHbIX
[PEIMETOB U 3ajay U3 peallbHOM KU3HHU;
BbIpa’KaTh (POPMYyJIaMU 3aBUCUMOCTH
MEXTy BETMYMHAMU;

- YMETh peIIaTh TEKCTOBBIC 331a4H
[Pa3HBIX TUTIOB (B TOM YHCIIE Ha
[IPOIICHTBI, JIOJIM ¥ YacTH, Ha JIBIKEHHE,
[paboTy, CTOUMOCTb TOBAapOB U yCIYT,
HAJIOTH, 3a]1a4l U3 00JIACTH yIpaBJICHUS
ITMYHBIMU U cCEMEHHBIMU (prHAHCAMN);
COCTABJIATh BBIPAYKEHUSI, yPAaBHEHMUS,
HEpaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3aJauu, UCCIIE0BATh MOJYyYEHHOE
[peIlICHIE U OLICHUBATD
MPaB/OII01I00HOCTh PE3yIIbTATOB;

- YMETh ONEPUPOBATH MOHATHIMU:
cpeaHee apupmMeTHyecKoe, MENaHa,
HanOoJIbIlIee M HAaUMEHbIIIee 3HaUeHN,
[pa3Max, TUCIepPCHsl, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOT0 HabOpa; yMETh
M3BIIEKATh, UHTEPIPETHPOBATH
MH(pOpMAIIHIO, IPECTABICHHYIO B
rabJuIax, Ha Auarpammax, rpadukax,
OTpaXKaroIy0 CBOMCTBA pEAIbHBIX
[POLIECCOB U SIBJICHUH; MPEICTABIATh
MH(POPMALIUIO C TIOMOLIBIO TaOIUI] U
arpaMM; UCciIe10BaTh CTATUCTHYECKUE
ITaHHBIE, B TOM YHUCIIE C IPUMEHEHHEM
rpadUIecKUX METOJIOB U DJIEKTPOHHBIX
CpPE/CTB;

- YMETh ONEPUPOBATH TOHATHIMU:
CJIy4aiHbII OIBIT U CIydailHOE COOBITHE,
BEPOSITHOCTH CITy4alfHOTO COOBITHS;
YMEHUE BBIYUCISTH BEPOSTHOCT C
MCTI0JIb30BAHUEM IPahUIECKUX METOJIOB
[PUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHOKEHUS BEpOATHOCTEH,
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KOMOMHATOPHBIE (PaKThl U (HOPMYIIBI IPU




[PELIICHUH 3a]a4; OIICHUBATh BEPOSATHOCTH
[peaTbHBIX COOBITHIA; 3HAKOMCTBO CO
CITy4allHBIMU BEJTMYMHAMH; YMEHHE
[IPUBOJUTH IIPUMEPHI IPOSIBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U
0OIIECTBEHHBIX SIBJICHUSX;

- YMETh ONEPUPOBATH MOHATHIMHU: TOUKA,
[psiMasi, INIOCKOCTh, TPOCTPAHCTBO,
NIBYTPAHHBIN YTOJI, CKPEIIMBAIOIIAECS
psIMbIE, TAPAJUIEITBHOCTD U
MEePIECHANKYISIPHOCTD MPSIMBIX
[JIOCKOCTEH, yroJI MeXay MPSIMBIMH, YTOJ
MEXKy NPSAMOM U IIJIOCKOCTBIO, YrOJl
MEXTy TUIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH J0 TUIOCKOCTH, PACCTOSTHUE MEXTY
NPSIMBIMH, PACCTOSTHIE MEXITY
[UIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh MPH
[PELLICHNY 3a]1a4 U3y4YeHHbIE (DAKThI U
TEOpPEMBI TNITAHUMETPHH; YMEHUE
OLICHUBATh pa3Mepbl 0OBEKTOB
OKPYKAIOIIEr0 MHUPA;

- YMETb ONEPUPOBATH MOHATHIMU:
MHOTOTPaHHHK, CEU€HNEe MHOTOTPaHHUKA,
KyO, mapajuiesenuIies1, Ipusma,
nupamuaa, Gurypa u IoBEpXHOCTh
BpaIleHNs, IIMIHHAP, KOHYC, map, cdepa,
ceueHHst (PUrypbl BpalieHus, MI0CKOCTb,
Kacarolasicsi cepsl, HUINHPA, KOHYCAa,
[UI0I1a1b TOBEPXHOCTU TUPAMM/IBL,
[IpHU3MBI, KOHYCA, IWIHHPA, TUIOMIAIb
chepsl, 00beM Kyba, IPSIMOYTOJILHOTO
MapaiesienuIen1a, MMpaMuabl, IPHU3MBI,
[MIMHApA, KOHYCa, [1apa; YMEHHE
M300pa’kaTb MHOTOTPaHHUKH U
[IOBEPXHOCTH BpAILIEHUS, UX CEYEHUS OT
PYKH, C TIOMOIIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;
[YMEHHE pacrio3HaBaTh CHMMETPHIO B
[TPOCTPAHCTBE; yMEHHUE PacIiO3HABATH
MPaBUIHLHBIE MHOTOTPAHHUKHY;

- YMETh OIEPUPOBATH TIOHATHIMU:
IIBI)KEHUE B TPOCTPAHCTBE, MTOA00OHbIE
(urypsl B IpOCTPaHCTBE; UCIOJIb30BaTh
OTHOILICHHE TUIOIAAeH TOBEPXHOCTEH U
00BEMOB MOA0OHBIX (UTYP TPU PEIICHUU
3agay;

- YMCTb BBIYUCIIATE TCOMECTPUUCCKHUEC




BEJTMYUHBI (JUIMHA, IO, IIOMAIb,
00BeM, TIJIOIIAh TTOBEPXHOCTH),
MCTIOJIb3YS U3YUEHHBbIE (POPMYJIBI U
METO/IBI;

- YMETb ONEPUPOBATH MOHATHIMU:
MPSIMOYTOJIbHASL CHCTEMa KOOP/IMHAT,
KOOpAMHATHI TOYKH, BEKTOP, KOOPMHATHI
BEKTOPA, CKAJSIPHOE MTPOU3BEICHHE, YTOJI
MEX]ly BEKTOpAMH, CyMMa BEKTOPOB,
[IpOM3BeIEHNE BEKTOpa Ha YUCIIO;
HAXOIUTh C TOMOIIbIO U3YYEHHBIX
(hopMyI1 KOOpUHATHI CEPEeUHBI OTpE3Ka,
[pacCTOSIHUE MEXIY IBYMS TOUKAMU;

- YMETh BBIOMPATH MOAXOSAIINI
M3y4CHHBII METO TSl pEILICHH s 3a/1a4H,
[pacrio3HaBaTh MaTeMaTH4ECKUE (PaKThl U
MaTeMaTHYECKUE MOJICTH B IPUPOJHBIX U
0OIIECTBEHHBIX SBIICHUSX, B UCKYCCTBE;
YMEHHE MPUBOAUTDH MTPUMEPHI
MaTeMaTUYECKUX OTKPBITUN POCCUIICKOM
U MHUPOBOM MaTeMaTH4eCKON HAyKH.

- YMETb ONEPUPOBATH MOHATHIMU:
OTIpeieNieHue, aKCHOMa, TeopeMa,
CJIEZICTBHE, CBOMCTBO, ITPU3HAK,
IT0Ka3aTeNbCTBO, PABHOCHIILHBIC
(bopMyIIUpOBKHU; yMeHUE (POPMYIUPOBATD
00paTHOE ¥ MPOTUBOIIOJIOKHOE
yTBEep:KJIeHHEe, IPUBOANUTH PUMEPHI U
KOHTPIPUMEPBI, UCTI0JIb30BaTh METO]]
MaTeMaTHIeCKON WHAYKIIUH; POBOIUTH
NTOKa3aTeNbHbIE PACCYKICHUS TTPU
[pEILICHIH 33124, OIEHUBATH JIOTHYECKYIO
MPaBUIBLHOCTH PACCYKICHHIA;

- YMETb ONEPUPOBATH MOHATHIMU:
MHOECTBO, TOJIMHOXECTBO, OTepaluu
Ha/l MHOXKECTBAaMH; YMEHHE
MCTIOJIb30BaTh TEOPETHKO-
MHOYKECTBEHHBIN arIapar JJisi OMUCAHUS
[pEaTbHBIX MTPOIECCOB U SBJICHUN TIPU
[pEILICHIH 3a1a4, B TOM YHCIIE U3 IPYTUX
YICOHBIX TIPEIMETOB;

- YMETh OIEPUPOBATH TIOHATHIMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, rpad Ha
[IOCKOCTH; YMEHHE 3aJ1aBaTh U
OTHMCHIBATH Tpadbl pa3TMUHBIMU
crioco0amu; NCIOIb30BaTh rpadsl Ipu

[pEIICHUY 3a]1a4;




- YM€Tb CBOOO/IHO OTIEpUPOBATH
MOHATUSAMH: COUYETaHUE, IEPECTAaHOBKA,
YKMCII0 COYETAHUH, YMCII0 IEPECTaHOBOK;
orHOM HbIOTOHA; yMeHUe IPUMEHATh
KOMOWHATOPHBIE (DAKTHI U PACCYHKIACHUSI
U1 peLIeHuUs 3a71ay;

-YMETb OTIEPHPOBATH TOHATHSIMH:
HATYpaJIbHOE YUCIIO, IIEJIOE YHCIIO,
OCTaTOK 10 MOJTYJIIO0, pallMOHAJIbHOE
41CII0, UPPALMOHAIBHOE YHCIIO,
MHO€ECTBA HATYypPaJIbHBIX, LIEJIbIX,
[pallMOHANIbHBIX, AEHCTBUTEIbHBIX YHCE,
[YMEHHE HCIIONIb30BaTh MPU3HAKH
TeJIMMOCTH, HAaUMEHBIIINH O0IIHHi
eNTeNlb U HAaUMEHbIIIee 00111ee KpaTHOE,
IropuT™ EBKIIMIA TpH pelieHny 3aaay;
3HAKOMCTBO C Pa3IMYHBIMH
[O3ULIMOHHBIMU CUCTEMAaMH CUMCIICHHUS;
- YMETb CBOOO/THO OIIEPUPOBAThH
MOHSATHSMM: CTEIEHb C LIEJIbIM
[oKa3aresieM, KOpeHb HaTypajJbHON
CTETIEHH, CTETICHb C PaIlHOHAIEHBIM
MOKa3aTejaeM, CTEIIEHb C
NEIICTBUTENBHBIM (BEILIECTBEHHbBIM )
rokasareseM, Jiorapudm 4ncia, CHHYC,
KOCHHYC U TAaHT'€HC IIPOU3BOJILHOIO

RV (R

- YMETb ONEPUPOBATH MOHATHIMU:
TOKIECTBO, TOXKAECTBEHHOE
[peoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPAaBHEHHIA U
HEpaBEHCTB, PABHOCHILHOCTh
YpaBHEHHIA, HEPAaBEHCTB U CHCTEM,
[pallMOHaNIbHBIE, HPPALOHAIIEHBIE,
MoKa3aTeIbHbIE, CTETIEHHBIE,
iorapupmMuUecKue, TPUrOHOMETPUYECKHE
ypaBHEHUsI, HEPABEHCTBA U CHCTEMBI;
[YMEHHE peliaTh ypaBHEHUS, HEPAaBEHCTBA
1 CHCTEMBI C TOMOIIBIO Pa3IMIHBIX
[IPHEMOB; peIIaTh YpaBHEHMUS,
HEpaBEHCTBA U CHCTEMBI C ITAPaMeTPOM;
MPUMEHSTh YpaBHEHHsI, HEPABEHCTBA, NX
CHCTEMBI JJISl pEIIeHUs] MaTeMaTUYeCKUX
3aay M 3a/1a4 U3 pa3InYHbIX o0nacTei
HAyKU U peaslbHOW KHU3HH;

-yMeTb CBOOOJIHO OTIEPHPOBAThH

MOHATUAMU: TpapuK GyHKIUHN, 0OpaTHas




(b yHKIIHS, KOMTIO3UTIUS (DYHKITHH,
IMHeWHas QyHKIUS, KBaJpaTH4yHas
(byHKIMS, cTeTIeHHas: QYHKIUS C ETTbIM
[O0Ka3aTesieM, TPUTOHOMETPUUECKUE
(yHKIMH, OOpaTHBIE
TPUTOHOMETPHUYECKUE (PYHKITUH,
[oKasareiabHas u JorapudMuyueckas
(yHKINN; yMEHHE CTPOUTDH IpapuKu
(byHKLMH, BBIIOJIHATH IPeoOpa3oBaHuUs
rpaduKoB QPyHKITUI;

[YMEHHUE MCII0JIb30BaTh rpauku ¢ yHKIUN
111 U3YUSHMSI ITPOLIECCOB U
3aBHCHUMOCTEH MPH pEeIICHUH 33]a4 U3
NMpyrux y4yeOHBIX MPEAMETOB U U3
[peaTbHOM YKU3HM; BBIPAXKaTh (POPMYIIaMu
3aBHCUMOCTH MEX/Ty BETUUNHAMH;
[YMEHHE CBOOOHO ONIEPUPOBATH
OHATUSAMM: YETHOCTh (DYHKLIUHY,
[epUOUYHOCTb (DYHKIINH,
OrPaHUYEHHOCTh (PYHKIIUHY,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
(byHKIMM, HANOOJIbIIIEe U HANMEHbBIIIee
BHa4YeHUs QYHKIUU HA IPOMEKYTKE;
[YMEHHE TIPOBOUTDH UCCIICTOBAHHE
(yHKITUY;

YMEHHE HCII0JIb30BaTh CBOMCTBA U
rpaduku GYHKUUHN IS peleHUs
ypaBHEHHI, HEpaBEHCTB U 33/1a4 C
napamMeTpamu; n300pakaTh Ha
KOOPJAMHATHOH IJIOCKOCTH MHOXECTBa
[PEILIEHU I YPaBHEHUM, HEPABEHCTB U UX
CHCTEM;

- YMETh CBOOOJIHO ONIEPUPOBATH
MOHSATHAMM: MIOCIIEI0BATEIbHOCTb,
apupMeTHUecKas porpeccus,
reoMeTpHUecKas Mporpeccus,
0ECKOHEUHO yObIBaOIIast
reOMETPHYECKas IIPOTPECCHsl; YMEHHE
3aaBaTh MOCIIEIOBATEIIHFHOCTH, B TOM
YrCIIe C TIOMOIIBIO PEKYPPEHTHBIX
popmyu;

- YMETh OIEPUPOBATH TOHATHIMU:
HENPEPbIBHOCTH (DYHKIIUH, ACUMIITOTHI
rpaduka GyHKIUH, IepBasi ¥ BTOpas
[POU3BOIHAS (PYHKIIMHU, F€OMETPUUECKUI
1 GU3NUECKUN CMBICI IIPOU3BOTHOM,

repBooOpasHasi, ONpeaeICHHBIN




MHTErpaj; yMEHHE HAXOIUTh aCUMITOTHI
rpadguka QyHKIIMN; yMEHHE BBIUYUCIIATH
[IPOU3BO/IHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOIO U KOMITO3UIIMU (QYHKLIUH,
HAXO/JWUTh YpaBHEHHE KacaTebHON K
rpaduKy QyHKIHIH;

[YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS
MCCIIeTOBaHUS (PYHKIIHMA, JIs
HaXO0’KJCHNs HAaWTy4Ilero pelieHus B
[IPUKJIAHBIX, B TOM YHCJIE€ COLUAIBHO-
HPKOHOMHUYECKUX U (PU3MUECKUX 3ajayax,
1151 OTIPEJICJIEHUS] CKOPOCTH U YCKOPEHHUS;
HAXOUTH IUIOMAIN U 00BEMBI (QUTYP C
[MOMOIIBIO0 MHTETPaIa; MPUBOJAUTH
pUMEPbI MATEMAaTHIECKOTO
MOJICITUPOBAHHSI C TIOMOIIBIO

i epeHIraIbHbIX ypaBHEHUH;

- YMETb OIEPUPOBATH MOHATHIMU:
KOMILJIEKCHOE YUCII0, CONPSKEHHBIE
KOMILJICKCHBIE YUCIIA, MOAYJIb U apTyMEHT
KOMILJIEKCHOT'O YKcIIa, opMa 3alucH
KOMILUIEKCHBIX YHcel (TeOMeTpHUecKasi,
TPUTOHOMETPHYECKAs U anredpanyeckasi);
[YMETh IPOU3BOIUTH apr(pMeTHIecKre
NeiiCTBUS C KOMIUIEKCHBIMHU YHCIIAMU;
[IPUBOIUTH PUMEPHI UCTIOIBb30BAHUS
KOMILJIEKCHBIX YHCET,;

- YMETh CBOOO/THO OIIEPUPOBAThH
MOHATHAMU: CpeHee apudmMeTrnueckoe,
MeavaHa, HanOoJIbIllee U HauMEHBIIIEE
BHAYCHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE JJISl OTTMCAHUS
YHCIIOBBIX JaHHBIX; YMEHHE HCCIIEIOBATh
CTaTUCTHUYECKHUE JJaHHbIE, B TOM YHUCIIE C
pUMEHEHHEM IrpapuuecKiux METO/10B U
HIIEKTPOHHBIX CPEJCTB; rpauyecKu
MCCIIeI0BaTh COBMECTHBIE HAOIIOIEHUS C
MMOMOIIIBIO JarpaMM pacCeUBaHUs U
ITMHEWHON perpeccuu;

- YMETh HaXOJIUTh BEPOSATHOCTH COOBITHIA
C MCIIOJIb30BaHUEM IpapUuecKux
METOIOB; IPUMEHSTh JUISl PEIICHUS 3a1a4
(hOpMYJIBI CIIOKEHUS U YMHOKEHHUS
BEPOSATHOCTEH, (hOpMyYITy OTHOM
BeposATHOCTH, (hopmyny beprymim,
KOMOUHATOpHBIE (DAKTHI U (POPMYIIHI;

OILICHUBATb BEPOATHOCTH PCAJIBHBIX




COOBITHI; yMEHHUE OTIEPUPOBATH
MOHATUSAMMU: CIIydaiiHas BEJIMYMHA,
[pacripeieieHue BEpOosATHOCTEH,
MaTeMaTHYeCKOe O’KUIaHue, TUCTIEPCUs U]
CTaHJApPTHOE OTKJIOHEHUE CIy4alHOU
BETMYUHBI, PYHKIIUH pacrpeieieHus 1
[JIOTHOCTH PaBHOMEPHOTO,
[10Ka3aTeIbHOIO0 U HOPMAJILHOTO
[pacripe/ielIeHuil; YMEHHE UCTI0Ib30BaTh
CBOWCTBA U3YUYECHHBIX pacrpeaeaeHuil s
[peILIeHMs 3a]1a4; 3HAKOMCTBO C
MOHATUSAMM: 3aKOH OOJIBIINX YHUCET,
METObI BBIOOPOYHBIX HUCCIIEIOBAHUM;
YMEHHE IPUBOIUTH IPUMEPHI
[IPOSIBJICHUS 3aKOHA OOJIBILIUX YHUCEIl B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;
- YMETh CBOOOJIHO ONIEPUPOBATH
[OHATUAMM: TOUKA, NPsiMasi, INIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKHM
yTOJ1, IBYTPaHHBIN yrojl, TpeXIpaHHbIHI
yToJ1, IepeceKarolecs, napaieabHble 1
CKpEILMBAIOIINECS IPSIMBIE,
[apasuIeIbHOCTh U NEPIEHANKYISIPHOCTh
[IPSIMBIX U IJIOCKOCTEM, IOl MEXIY
NPSMBIMHU, YTOJI MEXTy TIPSIMOM U
[JIOCKOCTBIO, YTOJI MEXK/Y TIOCKOCTSIMH;
[YMEHHUE HCII0JIb30BaTh MPH PELLICHUN
3aad U3y4yeHHbIE (DAKThI U TEOPEMBI
[UIAaHUMETPHH; YMEHUE OLICHUBATh
[pa3zMepbl 00BEKTOB B OKPYKAIOIIEM
MUpE; YMEHUE OTIEpUPOBATH MOHITHUSIMU:
MHOTOTPaHHHK, CEYeHNE MHOTOTPaHHHUKA,
MPaBUIBHBIII MHOTOTPAHHUK, IPU3Ma,
nupamuia, Gurypa u HIoBEpXHOCTh
BpalleHUs, IIUIUHP, KOHYC, 1ap, chepa,
[pa3BepTKa MOBEPXHOCTH, CEUEHHS KOHYCa
U [IWIMH]PA, TapajuledbHbIe OCH WIH
OCHOBaHUIO, CEUYEHHUE 11apa, MII0CKOCTb,
Kacaromasicsi cepbl, HUINHIPA, KOHYCA;
[YMEHHE CTPOUTH CEUEHUE
MHOTOTpaHHHUKa, U300pakaTh
MHOTOTPaHHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH
BpAICHHs, UX CEUEHUs], B TOM YHUCIIE C
[TOMOLIBIO MIEKTPOHHBIX CPEJICTB;
YMEHUE IPUMEHSATh CBOWCTBA
reoMeTpUUECKUX (DUTYp, CAMOCTOSTETLHO

(hopMyTHUpOBATH ONPECICHHS




M3y4aeMbIX (pUTyp, BBIABUTATh TUTIOTE3bI
0 CBOMCTBaxX M MpHU3HAKAX
reoMeTpuuecKkux (puryp, 000CHOBHIBATH
WM OTPOBEPraTh UX; YMEHHUE IPOBOIUTD
Kiaccu(ukanuio GUryp 1o pa3IudHbIM
[IpU3HAKAM, BBIIOJTHITH HEOOXOIUMBIC
TOTIOTHUTEIIHHBIC TIOCTPOCHUS;

- YMETh CBOOOTHO ONIEPUPOBATH
MOHSTUAMU: IJIOMAAb (PUrypsl, 00BEM
(burypsl, BeJIMYUHA YIJIa, PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSHUE MEXKY
PSIMBIMHU, PACCTOSTHUE MEXKTY
[IOCKOCTSIMU, TUIOIIAbL cephl, TUIoaab
[MOBEPXHOCTU MTUPAMU/IBI, TPU3MBIL,
KOHYyCa, LIWJIUH]IPa, 00BbeM Kyoa,
MPSIMOYTOJIBHOTO TMapajuiesenunena,
MTUPAMHUIBI, TTPU3MBI, IIMHPA, KOHYCA,
[1apa; yMEeHHEe HaXOAUTh OTHOLICHHE
00BEMOB MOAOOHBIX PUTYD;

- YMETh CBOOOJITHO ONIEPUPOBATH
MOHSTUSMHU: IBUKEHHE, TapaJUIeIbHBIH
MIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH | B
[IPOCTPAHCTBE, IOBOPOT, MPeoOpa3oBaHue
101001, T0T0OHBIE PUTYPBI; YMEHUE
[pacrio3HaBaTh paBHBIC U MOJOOHBIE
(urypsl, B TOM 4HCIIE B IPUPO/IE,
HCKYCCTBE, apXUTEKTYpe; YMEHHE
MCTIONTE30BaTh T€OMETPUUECKUE
OTHOIICHUS, HAXOAUTh T€OMETPUUECKUE
BEJIMYUHBI (JTMHA, YTOJI, TUIOIA/Ib,
00BEM) TIPH PEIICHUH 3a/1a4 U3 IPYTUX
YIeOHBIX TIPEIMETOB U U3 PEATbHOM
PKU3HU;

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHSTUSMHU: TIPSIMOYTOJIbHAS CHUCTEMA
KOOpIMHAT, BEKTOP, KOOPAUHATHI TOUKH,
KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
ITPOU3BEICHNE BEKTOPA HA YHCIIO,
[pa3IoKeHue BEKTOpa 1o Oaswucy,
CKaJISIpHOE TMPOM3BEICHUE, BEKTOPHOE
MTPOU3BEICHNE, YTOJI MEXK/y BEKTOPaMH;
[YMEHHE HCITOJIb30BaTh BEKTOPHBIN U
KOOPIWHATHBINA METOJ ISl pEIICHUS
TEOMETPUUYECKUX 3a7a4 U 3a/1a4 IPYTUX
y4eOHBIX MPEIMETOB; OIIEPUPOBATH
MOHATUAMM: MaTpula 2x2 u 3x3,

OIMPCACIINTEIIb MaTPHUILIbI,




TCOMETPUYECKUAN CMBICIT ONPENEIUTENS;
- YMETb MOJCIINPOBATH PEAJIbHBIC
CUTyalliu Ha SI3bIKE MATEMAaTUKH;
COCTaBIIATh BBIPAXKCHMUSI, yDABHEHH,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO
3a/1a4i, UCCIIEN0BATH IIOCTPOCHHBIE
MOJICJIH C UCIIOJIb30BAHUEM alllapara
JIreOpbl, UHTEPIPETUPOBATD
[10JIy4YECHHBIA PE3YJIbTAT; CTPOUTH
MaTEMATHYECKUE MOJIENIH C IOMOIIBIO
TEOMETPUUYECKUX TIOHATUN U BEJINYMH,
[pEIIaTh CBA3aHHbBIC C HUMHU IIPAKTUYECKHE
3a/1a4i; COCTAaBJIATh BEPOSITHOCTHYIO
MOZICJIb U UHTEPIIPETUPOBATH
[1OJIY4CHHBIM pe3yNbTaT; pemaTh
[IPUKJIAJHBIC 3a/1a4U CPEACTBAMU
MaTEMaTUYECKOI0 aHAIN3a, B TOM YHUCIIE
COLIMAJIbHO-9)KOHOMUYECKOTO U
(bU3MYECKOTo XapakTepa;

- YMEHUE BBIOMpATh MOAXOSAIUN METOT
U1 PEILIEHUS 3a]a4l; IOHUMaHHUe
3HAYMMOCTH MAaTEMATHKHU B U3yYCHUU
[IPUPOJIHBIX U OOIIECTBEHHBIX IIPOLIECCOB
1 SIBJICHUW; YMEHUE PACIIO3HABATH
[IPOSIBJICHUE 3aKOHOB MaT€MAaTHKU B
MICKYCCTBE, YMEHHE TPUBOIUTD IIPUMEPBI
MaTEMaTUYECKUX OTKPBITUA POCCUNCKON
1 MUPOBOM MAaTeMaTU4ECKOU HAYKH

OK 02 HUcnonb3oBath
COBPEMEHHBIE CPECTBA
MOWCKa, aHaJIHM3a 1
MHTEePIPETAINN
MH(bOpMaLNH, U
MH(pOPMalMOHHbIE
TEXHOJIOTUH JIs
BBIMOJIHEHUS 3a/1a4
MpogecCuOHAITBHON
eI TeTbHOCTH

B obOnactu 1EHHOCTH HAYyYHOTO

MO3HAHUS:
-C()OpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HaYKHU 171
00111eCTBEHHOMN NPaKTUKH,
OCHOBAaHHOTO  Ha  JHaJiore
KYJIBTYD, CIOCOOCTBYIOIIETO
OCO3HAHHWIO CBOEro MecTa B

[TOJIMKYJILTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE S3bIKOBOW]
M YUTATEIbCKOM KYJIBTYpPBI KaK
cpencTsa B3aUMOJICICTBUSA
MEXIy JIIOABMH U I03HAHUSA
MUpa;

- OCO3HaHUE LIECHHOCTH HAy4YHOM

- YMEThb OIEPHPOBATH  IOHITHSIMHU:
paroHanbHast (YHKIHMS, MOKa3aTeIbHas
(dyHKIHS, CTEIEHHas byHKIMS,
imorapu@muyueckas byHKIMS,
TPUTOHOMETPHUECKHE ¢byHKLUY,
oOpaTHble (YHKIMH; YMEHUE CTPOUTh
rpaduKu M3YYEHHBIX GbyHKLIUH,

MCTIONB30BaTh TpadUKU TpU H3YYCHHUH
MPOLIECCOB 3aBHCUMOCTEH,

pElIeHny 3aJad U3 JAPYTuxX YyueOHbIX]

u pH
MPEAMETOB U 3a/a4 U3 PEATbHOU JKU3HU;

BbIpaXKaTh  (OpPMYyIaMH  3aBHCHMOCTH

IMCXKY BECIIMUYMHAMU,

YMCTb OIICpHUPOBATH

TOXACCTBCHHOC

TOHSATHSMHU:
TOXJIECTBO,

npeoOpa3oBaHue,
CHCTeMa YypaBHEHHH W

YpaBHCHHUC,
HCPAaBCHCTBO,

HCPaBCHCTB, PaBHOCHUIIBHOCTH

JCATCIIBHOCTH, T'OTOBHOCTDH|

YPAaBHEHU, HEPABEHCTB M  CHCTEM,




OCYLLECTBIIATh  MIPOEKTHYIO H
1ICCIIEI0BATEIbCKYIO
NesITeIbHOCTh MHANBUIYAIBHO U
B IpyIIIE.

OBnaseHne  yHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMHY|
NIEHCTBUSIMMU:

B) paboTa ¢ nHpopmarmei:

- BJIaJIETh HAaBBIKAMH IOJTYYCHUS
uHGOpMaMM W3 HMCTOYHHKOB
PAa3HBIX TUIIOB, CAMOCTOSITEIBEHO
OCYIIECTBIISATH TIOHMCK, AaHAIINU3,
CHCTEMaTH3aLHUIO u
uHpOpMaLUH;

dopm

MHTEPIIPETALNIO

pa3IMYHBIX BHUJAOB H

[Ipe/ICTaBICHMUS;

CO03/1aBaTh TEKCTHI B
pa3InYHbIX (opMaTax C y4yeToM
HazHaYeHus  WHGOpMalUU
[[CJIEBOM  ayJUTOPUH, BBIOHpas
ONTUMAJIEHYIO bopmy)

Hu

)51

[pEACTABICHUS
BU3yaJIN3alUH;

OLCHUBATb OOCTOBCPHOCTD,

VICTUTUMHOCTD I/IH(bOpMaIII/II/I, €C

COOTBETCTBUE  IPAaBOBBIM U
MOPaIbHO-ITHYECKUM HOpPMaM;

- HCIIOJIb30BATh CPEICTBA
MH(pOPMAaLMOHHBIX y
KOMMYHHMKAI[MOHHBIX
TEXHOJIOT U B pelieHny|
KOIHUTHBHBIX,
KOMMYHHKaTUBHBIX 17
OpraHM3alMOHHBIX  33Ja4 ¢
COOJII0ICHHEM TpeGoBaHUM
DPrOHOMUKH, TEXHUKY,
0€3011aCHOCTH, TUTHEHBI,

pecypcocOepeKeHusi, MPaBOBBIX

M OTHYECKHUX HOPM, HOPM
1H(}OpMalOHHON
0€30ITaCHOCTH;

BIIAJIETh HaBBIKaMHU|
pacro3HaBaHUsA
MHpopMaluy,
MH(OPMALIMOHHOM

0€30I1aCHOCTH JINUHOCTH

u 3alIUThI|

[PAallMOHAJIbHBIC,
ITOKa3aTCIIbHBIC,

UppaloOHaNIbHBIE,

CTETEeHHBbIE,
lmorapugmMuuecKue, TPUrOHOMETPUUECKUE]
YypaBHEHMsI, HEPaBEHCTBA U CHCTEMBI,
[YMETh peniaTh ypaBHEHUs, HEPABEHCTBA U
C

CCTCMBI IIOMOIIBIO PA3JIMYHBIX

[IPUEMOB; pelaTh YpaBHEHUS,
HEpPABEHCTBA M CUCTEMBI C IAPAMETPOM;
[IPUMEHSATh YpPaBHEHUS, HEPABEHCTBA, UX|
CUCTEMBI NIl PEIICHHUs] MaTeMaTH4ECKUX|
Bajad W 3a7ad U3 pa3UYHbIX 00JacTeid
HAayKU U PEAIbHON KU3HH;

yMeTb  CBOOOJHO  ONEPUPOBATH)
MOHATUSMH: JBH)KCHUE, NapaliesIbHbIN
[epeHOC, CUMMETPHSI Ha TUIOCKOCTH U B
[POCTPAHCTBE, IOBOPOT, IPeoOpa3oBaHue
noqo0usi, mMomo0HBIE (UTYPHI;

PaBHLIC HO,Z[O6HBI€

YMETh
[pacrio3HaBaTh

(burypsr,
HMCKYCCTBC,

u
B TOM 4YHCIC B IPHPOJE,

apXUTEKTYPE; yYMETh
HCIT0Jb30BaTh TrC€OMETPHYCCKUE
OTHOIICHUS, HAXOJIUTh T'COMETPHYCCKUE
(mmuHa, yroj, IUIOMIA[b,

00bEM) TpHU PEIICHUH 3a7a4 U3 JPYrux|

BCJINYHHBI

[YICOHBIX TIPEIMETOB W U3 pEaJbHOU
PKU3HU




OK 03 ILtanupoBats u
[pean30BbIBaTh
COOCTBEHHOE
rpodeccuoHanbHOE U
VIMYHOCTHOC PAa3BUTHC,
MpeAIPUHUMATEILCKYIO
ICATCIIBHOCTD B
mpodeccnoHaTbHOM
cdepe, UCTIOIB30BaTh
BHAHUA 110 PUHAHCOBOM
FPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTyaluiax

B oOmactu JTyXOBHO-
HPABCTBCHHOT'O BOCITUTAHHUS
c(hopMUPOBAHHOCTH

HPABCTBCHHOI'O CO3HAaHMA,

ODTUYCCKOI'O ITIOBCACHUA,

- CIIOCOOHOCTH OLIEHUBATH
CI/ITyaI_[I/IIO nu HpI/IHI/IMaTB
0CO3HAHHEIE pelieHus,
OPHUCHTHPYACH HA MOpAaJIbHO-
HPaBCTBECHHBIC HOPMBI u
[IEHHOCTH;

- OCO3HaHHUE JIMYHOI'O BKJaJa B
[IOCTPOEHUE
Oynyuiero;
OTBETCTBEHHOE OTHOLICHHE K
(um)
CEeMbH,

YCTOWYHBOTO

CBOMM  pPOOUTCIAM n

JIpyrUM
CO3JaHHUIO
(OCO3HAHHOT'O

YyJjIeHaM
CeEMbH Ha OCHOBE
MIPUHATHUS
[ICHHOCTEH CeMEWHON >KWU3HU B

COOTBETCTBUH C TPAAULHIMY
HapoaoB Poccuu;
OBnajseHne  yHUBEPCAJIbHBIMU

PCTryJIATUBHBIMUA ﬂeﬁCTBHﬂMHI
a) caMOOpTaHU3aLIUS:

- CaMOCTOSITEIILHO
OCYIIECTBIISITH MO3HABATEIBLHYIO

JICATCIIBHOCTD, BBISIBJIATH

MPOOIIEMBI, CTaBUTh u
bopMyIHUpOBaTh  COOCTBEHHBIE]
Bajaun B 00pa3oBaTeNIbHOMU

EATEIPHOCTH M JKM3HEHHBIX
CUTyalUsX;

- CaMOCTOSTEIIBHO COCTABJIATH|
[UIaH pelIeHus] MpodJieMbl C
Y4ETOM HMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH WU
[IPEATNIOYTEHU;

JIaBaTh  OIEHKY  HOBBIM
CUTYyaIUsIM;

CITOCOOCTBOBATH
(hOPMHUPOBAHHUIO U TIPOSBICHUIO,

[IMPOKON JPYIUIMH B Pa3HBIX|

0071acTIX 3HAHHUHM, ITOCTOSHHO
TOBLIIIIATH CcBOH
0Opa3oBaTeNbHbII u

(PYKH,

YMETb  OMNEpUPOBATH  MOHSITHUSIMHU:
[palioHajbHbIE, UppaloOHaIIbHBIE,
MoKazaTebHbIE, CTETEeHHBIE,
lmorapugmMuuecKue, TPUrOHOMETPUUYECKUE]
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

YMETb  ONEPUPOBATb  IOHATUSAMM:
MHOI'OI'paHHUK, CCYCHHUEC MHOT'OT'paHHHKaA,
KyO, napasuiesienumne],
¢urypa IIOBEPXHOCTH|
BpAILCHUS, IWINHIP, KOHYC, map, chepa,
cedeHHs: (QUTypbl BpalleHHs, IIOCKOCTH,

Kacaromasicsi cepsl, WINHIPA, KOHYCA,

IpU3Ma,

[rupamMujia, u

[101aab
[IPU3MBI,

IOBCPXHOCTHU MUupaMubl,
KOHYyCa, IMJIMHAPA, IUIOMAIb
cheprl, 00beM Kyba, MPSIMOYTOJIHHOTO)
[apauvicjicliuincaa, MnmUupaMubl, ITPU3MBIL,
LWJINHIPA,

n300pakaTh

KOHyca, Imapa;

MHOI'OIpaHHHUKH

YMEHUE
51
[IOBEPXHOCTU BpAICHUSA, UX CEYCHUA OT
c IIOMOLLIBIO YEPTEIKHBIX|
MHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB;
B

YMCTb  pacCIiO3HaBaTb

yMETh
[IPaBUJIbHBIE MHOTOTPAHHUKH;

CUMMETPHIO

[IPOCTPAHCTBE; pacrio3HaBaTb

YMETb  ONEPHUPOBATH  ITOHATUSMH:

pSIMOYTOJIbHAasE ~ CHUCTeMa  KOOpJUHAT,
KOOPJIMHATHI TOYKH, BEKTOP, KOOP/INHATH]
BEKTOpA, CKAJIIPHOE MPOU3BEJICHUE, YO
MEXAy BEKTOpaMH, CyMMa BEKTOpPOB,
[IPOU3BE/ICHUE

C

BCKTOpa Ha YHUCJIO,

HaXO/IUTh MOMOIIBIO  U3yYEHHBIX
(hopMynT KOOpJIMHATHI CEPEIMHBI OTPE3Ka,

PACCTOAHNEC MCKAY ABYMS TOYKAMHA

KYJIbTYPHBIN YPOBEHb;




0) CAMOKOHTPOJIb:

MCTIOJTb30BaTh MIPUEMBI
pedaexcun JUTSt OIICHKH
CUTyallud, BBIOOpPa  BEPHOTO
peIeHus;

YMCTh OLCHUBATH PHUCKH U
CBOCBPCMCHHO MMPpUHHUMATh
PCHICHUS 11O UX CHUIKCHUIO,

B) 3MOLII/IOHaJ'IBHBII\/'I HUHTCIIICKT,

[penonararouyi
c(hOpMUPOBAHHOCTH:
BHYTpCHHEH MOTHBAIWH,
BKJIFOYAIOLIEN CTPEMIICHHE K

NOCTMDKEHUIO LICJIM U yCHeXy,
ONTUMHU3M,  WHUIUATUBHOCTb,
YMEHUE JEeMCTBOBATh, UCXOIA U3

CBOMX BO3MOYKHOCTEH;

- OMIIAaTHUH, BKJ'II-O‘I&I-OH.IGﬁ
CIIOCOOHOCTD ITIOHHUMAaTH|
OMOIIMOHAJILHOC COCTOSAHHCEC
JIPYIrux, Y4YUTbIBATH €TI0 IIpHU

OCYIIECTBICHUU
KOMMYHUKAIUU, CIIOCOOHOCTH K
COUYYBCTBHIO U COTEPEIKUBAHUIO;

- COMaJIbHBIX HaBBbIKOB,
BKJIIOYAIOIIINX CIIOCOOHOCTH
BBICTPAaNBATDb OTHOIICHUA C

NPYTUMH  JIIOABMH, 3a00THTbHCA,
[IPOSIBIIATE UHTEPEC U pa3pelarTh
KOH (DJIMKTBI

OK 04 DddexTuBHO
B3aMOJICHCTBOBATh 1
paboTaTh B KOJUIEKTHBE
1 KOMaHJE

FOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEILHOCTH 5
CaMOOITPEAETIEHHUIO;

-OBJIa/ICHUE HABBIKAMU y4eOHO-
MCCIIEIOBATENILCKOM, IPOEKTHOMH|

1 COIMAJIbHOM ACATCIIbHOCTH

OBnaseHre  yHUBEPCAJIbHBIMU
KOMMYHHKATHBHBIMH
MENCTBUSIMU:

0) COBMECTHAsI IeSITEIbHOCTD:
- IIOHMMATh W HCIIOJIB30BAThH
MpeuMyIIecTBa KOMaHIHOW U
WHINBUIYaIbHON paOoTHI;

- IPUHUMATH IIEJTH COBMECTHOM
eI TENIbHOCTH, OPTraHU30BBIBATH

1 KOOPJIWHHUPOBATH JACHCTBUSA 10|

- YMETb IIOHATUAMU:

CIIy4alHbII OIBIT U ciy4yaiiHOe COObITHE,

OIepupOBaThH

BEPOSTHOCTb  CIy4aifHOTO  COOBITHS;
YMETb  BBIUHCIATH  BEPOATHOCTH (|
MICIIOJIb30BaHUEM TpaUECKUX METOJIOB;
OpUMEHATh  (OPMYJBI  CIOXKEHUS U
[YMHOXXECHUSA BEPOSITHOCTEH,
KOMOMHATOpHBIE (HAaKTBI U (HOPMYIBI IIPU
[PEIICHUH 3a]a4; OLICHUBATh BEPOSITHOCTY
COOBITHI; co

[PE€ATIbHBIX 3HAaKOMCTBO

CHy‘I&ﬁHBIMH BCIIMYNHaAMU, YMCHUE
IMIPUBOJAUTL NPUMCPBI IPOABIICHUSA 3aKOHQ]
0OJIBIIIHMX YHUCCJI MMPpUPOAHBIX
O6H_ICCTBCHHBIX SBJICHHUAX,

yMeTh  CBOOOJHO

B H

OIICPHUPOBATDH

TTOHATUAMU: CTCIICHb (¢ O EJIbIM

€CC OOCTHUKCHUIO: COCTaBJIATH

[oKazaTejleM, KOpEeHb  HaTypajbHOU




PEryIATUBHBIMU J1EHCTBUSMHU:

r) npuHsATHE ce0d U JIPYrux
ITIoIEN :
MPUHUMATD

MOTHBBl U
AQpPryMEHTbl IpYIHX JIIoJed mnpu
AHAIIN3EC pe3yibTaToB
eI TEIIbHOCTH;

Ipu3HaBaTb CBOC IIpaBO U

TUIaH JICHCTBUH, pacHpeNessIThCTEIICHH, CTENeHbh C palMOHAIBHBIM
poIM ¢  y4eToM  MHEHHUH[IOKa3aTeleMm, CTETICHb C
YIaCTHHKOB 00CYXIaTh|IeHCTBUTEIIBHBIM (BEIIECTBEHHBIM)
pE3yIbTaThI COBMECTHOH[IIOKa3areseM, JiorapudM 4HCiIa, CHHYC,
paboThI; KOCUHYC ¥ TaHIME€HC IIPOU3BOJIBHOIO,
- KOOPAWHHUPOBATH U BBIIOJHATHMYUCIIA,

paboTy B YCIOBUSX pEaNbHOrO,-  yMETh  CBOOOJAHO  ONEPUPOBATH

BHUPTYaJIbHOI'O UIOHATHAMHU: Tpaduk GyHKIMHU, oOpaTHas
KOMOWHHUPOBAHHOTO b yHKIHS, KOMITO3HIIHS hyHKIHH,
B3aUMO/ICHCTBUS; mHelHas — QyHKOMA, — KBaapaTH4YHAas
- OCYIIECTBIATH IO3UTUBHOC(QYHKIMS, cTerneHHas (QYHKIUS C LEIbIM
CTpaTernyeckoe IIOBE/ICHHE B[IOKA3aTeleM, TPUTOHOMETPHYECKHUE
[pa3IMYHBIX CUTYaLUsX,|(() yHKIIHH, 00OpaTHbIE
[POSIBIIATD TBOPYECTBO U[TPUTOHOMETPUYECKHE ¢byHkuuy,
BOOOpakeHue, OBITB[TOKA3aTeNbHAs W JiorapuMudeckas
MHUIIHATHBHBIM. (yHKINK; yMETh CTPOHUTH TpaduKy|
OBnageHne  yHUBEPCAIbHBIMU/(DYHKIMHA, BBHIMOJHATH TNPEOOpPa30OBAHUS

rpadukoB QpyHKUIUH;

- YMETh MCII0JIb30BaTh Tpa@uKu (yHKIUH]
MOE| U3YyYCHUS 71
3aBHCUMOCTEH TpU PEIICHUW 3a7ad U3

HPOILIECCOB
PYrux  y4eOHBIX IMPEeIMETOB U U3
[peaIbHOM JKM3HU; BBIpa)kaTh (hOpMysIaMu
3aBUCUMOCTH MCKY BCIIMYMHAMU

- CBOOOJHO ONEpUPOBATH IOHITHUAMHU:

paBO  JpPYruxX JIIOJeH  HAUeTHOCTh  (PYHKUUHM, IEPUOAUYHOCTD
OLINOKH; (yHKIHMH, OrpaHUYEHHOCTh (DYHKIIHH,
- pa3BUBaTh  CIIOCOOHOCTHMOHOTOHHOCTb  (YHKLIHH, 3KCTPEMYM
MOHUMaThb MHUP C NO3MUUH/QYHKIMKM, HauOojblllee W HAaUMEHbIIee
NPYroro 4enoBeka BHaYeHUsT (QYHKIUU Ha TPOMEXKYTKE;
YMETh MIPOBOJTUTH WCCIIC/IOBAHHE
b yHKIIHH;
- yMETh HCIONB30BaTh CBOWCTBA U
rpadukn  QyHKOMM I8 pelleHus
YypaBHEHMH, HepaBeHCTB M 3ajady ¢
rapamMeTpamu; n300pakaTh Ha|
KOOPJMHATHOM IJIOCKOCTH MHOXECTBA
[PELICHUIT ypaBHEHWH, HEPABEHCTB M HX
CHCTEM
OK 05 OcymiectBisith [B 0051aCTH  ACTETUYECKOTOl  yMETh  ONEPUPOBATh  MOHATUSMHU:
YCTHYIO U TIHCBMEHHYIO [BOCITUTAHHUS cpenHee  apudmerHdeckoe, MeJHMaHa,
KOMMYHHUKAIUIO Ha - DCTETMYECKOE OTHOIIEHHE KHauOobllee W HAaUMEHbIIee 3HAYCHHUS,
rOCyJapCTBEHHOM MUpY, BKJIIIOYas ICTETUKY ObITa,[pa3max, JCTIepCHS, CTaHJApTHOE

s1361Ke Poccuiickoit
Denepannu ¢ yaueToMm
0cOoOeHHOCTEH

COLIMAJILHOTO U

CIIOCOOHOCTh  BOCHPHUHUMATH

HAYYHOTO M TEXHUYECKOTO|OTKIOHEHHE YMCIOBOTO Habopa; yMeHHE
TBOpPYECTBA, CIIOpPTa, TPYyJda HM3BICKATh, UHTEPIPETUPOBATH
OOIIECTBEHHBIX OTHOILLIEHUIA; nHpopManuio, MIPEACTABJICHHYO B

rabnunax, Ha Jauarpammax, rpadukax,




KYJIbTYPHOTO
KOHTEKCTa

pa3IuuYHble BHIBl HCKYCCTBA,
TPaJUIIA U TBOPYECTBO CBOETO
U JPYrdX HapoJOB, OIIYIIATh
OMOIIMOHATIBHOE  BO3JCHCTBHE
CKYCCTBA,;

- YO©XKICHHOCTh B 3HAYMMOCTH
1T IMYHOCTH MW OOIIECTBA
OTCYECTBEHHOTO M  MHPOBOTO
CKYCCTBA, THUYECKUX
KyJIbTYPHBIX — TPaHIAi
HApPOJIHOTO TBOPUYECTBA,;

- TOTOBHOCTb K CaAaMOBLIPAXCHUIO

)51

B pa3HBIX BHUJAX HCKYCCTBA,
CTpeMIICHHE MIPOSIBIISITH,
KayecTBa TBOPUECKOW JIMYHOCTH;
OBnaseHne  yHUBEPCAJIbHBIMU
KOMMYHHKATHBHBIMU
MeCTBUSIMU:

a) oOIIeHuE:

- OCYILIECTBISITh KOMMYHUKAIIUY
BO BCceX cdepax KU3HU;

- pacno3HaBaThb HeBepOaIbHbBIC
CpelIcTBa OOIICHUS, TOHHMATH
BHAYCHHWE COLMAIBHBIX 3HAKOB,
pacrio3HaBaThb MIPEITOCHUTKY
KOH(MJIUKTHBIX ~ CUTyallMd U
CMSITYaTh KOH(IUKTHL;
pa3BepHYTO JIOTHYHO,

M3JIaraTb CBOKO TOYKY 3pPCHUA (|

u

M CITOJIBb30BaHHEM SI3BIKOBBIX]

Cpe/cTB

OTpaXarollyl0  CBOMCTBA

MPOLECCOB U  SIBJICHUI;

peaNTbHBIX
MIPEJICTaBIISITh
MHPOpMAIUIO C TOMOIIBIO TaOIUI] U
TuarpamMm; HCCJICI0BaTh CTATHCTUYCCKHE
JTAHHBIC, B TOM 4YHUCJIC C HpI/IMeHeHI/IeM
rpaUUecKuX METOJOB M DJICKTPOHHBIX
CPEICTB;

u yMeTB OHepI/IpOBaTB INOHATUAMU:. TOYKA,
npsiMasi,  IUIOCKOCTh,  IPOCTPAHCTBO,
NIBYTPaHHBIA  yroJI, CKpEIIMBAIOIIHECS
psIMBIC, apauIeIbHOCTh

MEPIICHIUKYISIPHOCTD IPSIMBIX

y
n
[IJIOCKOCTEM, YrOJl MEKIY IPSIMBIMH, YIOJl
MEXIy IPSIMOM M ILIOCKOCTBIO, YIOJ
MEXAY IUIOCKOCTSMH, PACCTOSHHUE OT
TOYKH 10 INIOCKOCTH, PACCTOSTHUE MEXKIY
[PSIMBIMU,

paccrosiHue MEXKTY

IIJIOCKOCTAMMU,
- YMCTb HCIIOJIb30BATh IIpU PCHICHUU
3ala4 HU3YYCHHBIC (baKTbI H TCOPCMBbI
OLICHUBATb

IJIAHUMCTPUU, YMCHUC

[pa3Mepbl 00BEKTOB OKPY>KAIOLIET0 MUPA

OK 06 ITposiBnsTh
FPa’KJaHCKO-
[MaTpUOTUUECKYIO
IMO3UIIHIO,
IEMOHCTPUPOBATH
0CO3HAHHOE ITOBEICHHE
Ha OCHOBE
TpaUITIOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHU3ALUN
MCKHAITMOHAIBHEIX 1
MEKPEITUTUO3HBIX
OTHOIIICHHH,

IMPUMCEHATE CTAaHAAPTHL

OCO3HaHHE OOYyyaroLIUMUCH

[POCCUICKON IPaKIaHCKON
MICHTUYHOCTH;
LIEJICHAIIPABJIICHHOE Pa3BUTHE

BHYTpeHHeﬁ MO3HUIIHMHU JTUYHOCTHU

Ha OCHOBE JTyXOBHO-,
HpaB CTBCHHBIX HGHHOCTef/II
HapOJ0B Poccuiickoii
Denepanu, HUCTOPUUYECKUX W

HAI[MOHAJIbHO-KYJIbTYPHBIX
TpajuLui, ¢bopmupoBaHue]
CHUCTEMBI 3HAYUMBIX LIEHHOCTHO-
CMBICIIOBBIX

QHTUKOPPYILIUOHHOIO

YCTAaHOBOK,

MHUPOBO33PEHUS,

- YMETb OIIEPUPOBATH ITOHATHUIMMU:
[IPSIMOYTOJIBHAS CUCTEMA KOOPAUHAT,
KOOPIMHATBI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOpA, CKAJIIPHOE IPOU3BEIECHUE, YTOJI
MEXy BEKTOPaMH, CyMMa BEKTOPOB,
[TPOU3BEACHNE BEKTOPA HA YHCIIO;
HaXOJUTh C IOMOIIBIO N3YYEHHBIX
(hopMyJ1 KOOpJUHATHI CEPEUHBI OTpE3Ka,
[pPAcCTOSTHUE MEXAY ABYMS TOUKaMU;
-yMETh BbIOMPATh MOAXOIALINI
M3y4EHHBIN METOJ Ul pELICHUS 3a/1a4H,
[pacrio3HaBaTh MaTeMaTH4eCKUe QaKThl U
MaTeMaTHYECKUE MOJIEIU B IPUPOJHBIX U
0OI1IECTBEHHBIX SIBJICHHUSAX, B UCKYCCTBE;
[YMEHHE TPUBOAUTH IIPUMEPHI

[MPAaBOCO3HAHUSI, IKOJIOTHYECKOM

MaTEMaTHYECKUX OTKPBITHM POCCUICKON




QHTHUKOPPYIMIIMOHHOTO
[MOBEICHUS

KYJIbTYPHI, CroCOOHOCTH|
CTaBUTh IIETH W  CTPOUTH
KI3HCHHBIC TUIAHBI;

B 4acTu IPakITaHCKOTO
BOCIIMTAHUS:

- OCO3HAHHE CBOHX|
KOHCTUTYLIMOHHBIX IpaB H
00s13aHHOCTEH, YBa)KEHUE

3aKOHA U IIPaBOIIOPA KA,

- IPUHATHE  TPATUIMOHHBIX
HalMOHAIBHBIX,
00I11eYeIOBEYSCKUX
F'YMaHHUCTHYCCKUX u
TEMOKPATHICCKUX [IEHHOCTEH;

- TOTOBHOCTb TPOTHBOCTOSITH
11/1€0JI0THHI IKCTPEMHU3MA,
HallMOHaM3Ma,  KceHohoOuwu,
ITUCKPUMHUHALIMN 110!
COIMAJILHBIM, PCIIUTHO3HBIM,|
[PacoBBIM, HAIlMOHAIbHBIM
[IpU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
NICATCIIBHOCTD B I/IHTepeCB,X
o011eCTBa,

Yy4aCTBOBAaThb B CaMOYIIpaBJICHUH

pa)X1aHCKOIO

B 0011e00pazoBaTeIbHON

OpraHu3anuu u JIETCKO~,
FOHOILIECKUX OpraHu3alusx;

- YMEHHME B3aMMOJEHUCTBOBATH C|
COLIMAIIbHBIMM HWHCTUTYTaMH B
COOTBETCTBUU C MX (PyHKUUAMU
1 Ha3HAYCHUEM;

- TOTOBHOCTh K T'YMaHUTapHOU U
BOJIOHTEPCKOU JNEATEIbHOCTH,

MMATPUOTUYCCKOI'O BOCIITUTAHUS:

- c(OpPMHPOBAHHOCTH
[POCCUIICKON IPaKIaHCKOU
WJICHTUYHOCTH,  TNATPHOTH3MA,

YBaXXEHUS K CBOEMY Hapomdy,
‘-IYBCTBa OTBCTCTBCHHOCTHU Hepen
PonuHOW, TOpIOCTH 3a CBOM

Kpail, cBor0 PoauHy, CBOM S3BIK

M KyJIbTypy, HpOLUIOE W
HacTosIIee
MHOTOHAIIMOHAJIBHOTO  HApoJa
Poccuu;

1 MUPOBOM MaTEMAaTHYECKOW HAYKH.
- yMeTb OIepupoBaTh
CITy4alHBIN OMBIT U CIydallHOE COOBITHE,
BEPOATHOCTh  CIy4allHOTO  COOBITHS;

TTOHATUSAMU:

YMCTb BBIYUCTIATH BCPOATHOCTDH C

MCII0JIb30BaHNEM IpaUUECKUX METOIOB;
(GOpMyIIBI  CIIOKCHHS

IIPUMCHATH H

[YMHOXXEHUSA BEPOSITHOCTEH,
KOMOWHATOpHBIE (PakThl U GOpPMYIIBI TIPU
[pEIICHUH 3a]]a4; OLICHUBATh BEPOSITHOCTH]
[pEaIbHBIX

CIIy4ailHBIMU

COOBITHII; 3HAKOMCTBO CO

BEJIMYMHAMH;  YMEHHE
[IPUBOINTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBLIMX 4YUCEN B

IIPUPOJHBIX W

OOIIIECTBEHHBIX SBJICHUIX

- HTCHHOCTHOC OTHOIICHUEC K




TOCYIapCTBEHHBIM  CHMBOJAM,
MCTOPUYECKOMY M IIPUPOJHOMY
HaCJICUIO, aMATHHUKAM,
TpazuuusaM HaponoB Poccun,
OCTHKEHUSAM Poccumn B Hayke,
CKYCCTBE, cropre,
TEXHOJIOTHIX U TPYIE;

- uaerHas yOEXKIEHHOCTD,|

COTOBHOCTh K CIYXXCHHUIO H
BAlNTC OTC“ICCTB&,
OTBECTCTBCHHOCTH 3a €I0 Cy,HB6y;
OCBOCHHBIC 06y‘IaIOIHI/IMI/ICH

MEKIIPEIMETHbIE  TOHATHS U
yueOHbIe

(peryisTUBHBIE,

VHHBEpCATbHBIC
e CTBHS
[I03HABATENIbHEIE,
KOMMYHHKATHBHBIC);

- CII0COOHOCTD HX
MCIIOIL30BaHUS B

[M03HABATEIbHON U COLHAILHOU

[paKTHKe, TOTOBHOCTb K
CaMOCTOATEIIBHOMY

[IaHUPOBAHHIO u
OCYILIECTBIICHUIO y4eOHOM
JICATCIIbHOCTH, OopraHnu3anuvu
y4eOHOrO0  COTPYJIHHYECTBA C

Me1arornyeckuMu paboTHUKaMY|
1 CBEPCTHUKAMH, K Y4YacTHIO B
[IOCTPOCHUH  HMHIUBUIYaJIbHON
00pa30BaTeNbHOIN TPAEKTOPUH;

- OBJIaJIEHUE HaBbIKaMH y4eOHO-

MCCIIEI0BATENBCKOM, IPOEKTHON

W COLIMAIBHON JEATEIbHOCTH

OK 07 CopeiicTBOBaThH
COXPAHEHUIO
OKpY>KaroIen Cpespl,
pecypcocOepexeHuto,
[IPUMEHSTh 3HAHUSI 00
M3MCHCHHUN KIIUMaTa,
MTPUHITAITBI
OEPEKITUBOTO
MPOU3BOJICTBA,

B HEKTUBHO
IIeCTBOBATh B
Ype3BBIYAITHBIX
CUTYaIUIX

- HE NpUHUMATh JIEUCTBUS,
[IPUHOCSIINE BPEI OKpYy KaroLeH
cpene;

- yMETh IIPOTHO3UPOBATH
HEeOIaronpusITHbIE
PKOJIOTUYECKHE ITOCJIE/ICTBHS]]
[pEANPUHUMAEMBIX  JEHCTBUH,

Mpe0TBpaIiaTh ux;

- pacIupuTh OIIBIT
JCATCIIBHOCTH 9KOJIOTUYECKOM
HAITPAaBJICHHOCTH,

- pazpalaTbIBaTh IUIaH PELICHUS
npoOsieMbl € YYEeTOM aHajau3a

- yMETb

yHkums,
IMPON3BOAHAA,

ONEepUPOBATH  MOHATHUAMHU:
HerpepbiBHas  (QyHKuws,

nepBooOpasHas,
YMETBH
HAaXOJUTb IMPONU3BOAHBIC JJIICMCHTAPHBIX]
(pyHKumi,
MaTCpHaIbl; UCCIICA0BATEL B HpOCTGﬁIHHX

OIpEACICHHBIN HWHTETPAI;

UCIIONIB3YSl  CIPaBOYHbBIE
ciydasx (YHKIMM Ha MOHOTOHHOCTbD,
HAXOAUTh HaAWOOJNBIIMNE W HAUMEHBIINE
BHaYeHUs (YHKIMA; CTPOUTH Tpaduky
MHOTO4JIEHOB c HCII0JIb30BAHUEM
MaTEMaTH4ECKOIr0

arrapara aHaJIM3a,

[IPUMEHATHh IPOU3BOJHYIO NPU PELICHUH

MMCIOIIUXCA MAaTCpHAIIBHBIX H|

3a1a4 Ha ABMIXKCHHUC, PCHIATH IMPAKTHKO-




HEeMaTepUATbHBIX PECYPCOB;
- OCYIIECTBIISAThH
L[eJICHANPABICHHbBIN
MepeHoca CpeACTB M CIOCOOOB

ITIOHUCK

neiicTBUsl B MPO(eCcCHOHANBHYIO

Cpeay,
- YMETb IEPEHOCUTH 3HAHUS B

OPUEHTUPOBAHHBIC 3a1a41 HA
HauOOJIbIIME M HaMMEHbIINE 3HAYCHMS,
Ha HAaXOXKIEHUE IIyTH, CKOPOCTH H
[YCKOpEHUS;
- yYMETb ONEpUPOBATH  IOHITHUSIMHU:
NIBIDKEHUE B TIPOCTPAHCTBE, IMOJO0OHBIE

(urypsl B IMpPOCTPAHCTBE; HCIOIH30BATH

PE3YyJIbTATOB LCIIAM

[03HABATEIILHYIO MOTHOUIEHUE IUIOLIAJCH IMOBEPXHOCTEU M
MPaAKTHYECKYIO 00J1acTH0OBEMOB TIOJIOOHBIX (PUTYpP TIPH PEIICHHUH
PKU3HEIESATEIIbHOCTH; 3asay;

- [peasiaraTb HOBBIE IMPOEKTHL- YMETh BBIYUCIATH TI'E€OMETPUUECKUE
OLICHUBATh WJEU C [O3ULMUBEINYMHBl (JUIMHA, YTOJd, IUIOLIAMb,
HOBU3HBI, OPUTHHAIILHOCTH,00BEM, TI0MIA/1b MTOBEPXHOCTH),
MPAKTUIECKON 3HAYNMOCTH; MCIIONIB3Ysl  M3y4YeHHBIE (QOpMyJBl |
- JaBaTh  OIICHKY  HOBBIMMETOIBI

CUTYaIUsIM, BHOCHTH

KOPPEKTUBBI B  JICSITCIBLHOCTD,

OLICHUBATh COOTBETCTBUE

2. CTpyKTypa u coaep:kaHue 001e00pa3oBaTeIbHOMN 1M CHUILTHHbBI

2.1. O0beM AUCHMILIMHBI U BUABI y4e0HOIl padoThI

Bun yuebHoit paboThl O0beM B yacax
O0beM 00pa3oBaTEIILHON MPOTPaAMMBI 340
Koncynbranuu
CymMapHas yueOHasi Harpy3ka BO B3aMMOAEHCTBUM € IIpenojaBaTeaeM 307
B TOM YHCIIE:
JIEKIUH, YPOKH 134
PAKTUYECKHUE 3aHSTUS 173
JlaGopaTtopHnast pabota
ITpodeccnonaabHO OPHEHTUPOBAHHOE COJIEPKAHHE
B TOM YHCIIE:
JEKIMH, YPOKHU
NPAaKTUYECKHUE 3aHSATHSI
CamocrositenpHas paboTta 15
KoHTposnb 18
[TpomexyTouHasi aTTecTalus — SK3aMeH (2 ceMecTp)
2.2. TemaTH4ecKHii IJIAH U cOoJiep:KaHNe YUeOHOM AU CIMIIIMHBI

HanMeHopam Coaep:xanue yueOHOro MaTepuasia (OCHOBHOE U ObLe Dopmup

npogecCHOHAIBLHO-OPHEHTHPOBAHHOE), yemble
ue pa3aesaoB U M
J1abopaTopHble M MPAKTHYECKHE 3aHATHS, KoMIeTe
TeM 4acoB
NPUKJIATHON MOAYIb (IPH HAJTHMYMH) HIUU
1 2 3 4

OcHoBHOE coaepKaHue




Pazpnen 1. 20

IloBTOpEHUE

Kypca

MaTeMaTHKHU

OCHOBHOM

LIKOJIBI

Tema 1.1 CopepxaHue yaeOHOT0O MaTepuaa

Ilens u 3agauu | ba3oBble 3HAHWUST W YMEHHSA [0 MaTeMaTHKE B

MaTeMaTHKU npodeccuoHaNbHOM U B TOBCEIHEBHOM 1€ATEIHHOCTH.

npu  O0CcBOCHUHU | KOMOMHMPOBAHHOE 3aHATHE 2

CIEUAIBHOCTH

Tema 1.2 Copepxanue yaeOHOT0 MaTepuaa

Yucna u | [leficTBUs HAX IOJIOKUTEIBHBIMU M OTPULATEIIbHBIMU

BBIUMCIICHMUSL. YHCIaMU, OOBIKHOBEHHBIMU U IECITHYHBIMHU JIPOOSIMH.

Beipaxkenns u | JlelicTBUS CcO cTeneHsMH, (POPMyIBI COKPAIEHHOTO 2

peoOpa3oBaHus | yMHOKCHUS.
KomOunupoBanHoe 3aHaTue

Tema 1.3. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE  COJAEpPKAHME

I'eomerpuss Ha | (cogep:KaHue MPUKJIATHOTO MOIYJIA) OK-01,

IIJIOCKOCTH Bupl mimockux GuUryp u ux romaib. OK-02,
[IpakTUKO-OpHEHTUPOBaHHbIE  3aJadyd B Kypce 2 OK-03,
reOMETPUH Ha IUIOCKOCTH OK-04,
[TpakTnueckoe 3ansATHe OK-05,

Tema 1.4 Cogepxanue yueOHOro MaTrepuana OK_%E;’

[TpoueHTHBIE [TpocThie POIEHTHI, pa3HbIE CIIOCOOBI MX BBIYHCICHUS. OK-

BBIUMCIICHUS Crno’xHbIe MPOLIEHTHI 4
IIpakTHueckoe 3aHsaTHE

Tema 1.5 Copneprxanue yueOHOro MaTepuaia

VYpaBuenus  u | JIuneiiHble, KBaJApaTHbIE, TPOOHO-TMHEHHbBIE YpaBHEHUS

HEpaBEHCTBA ¥ HEpPaBEeHCTBA 2
IIpakTHueckoe 3aHsaTHE

Tema 1.6 Copneprxanue yueOHOro MaTepuaa

Cucremsl CriocoObl  perieHusi CHCTEeM JIMHEHHBIX ypaBHEHMH.

ypaBHenuii ¥ | [Tonarus: matpuna 2x2 u 3x3, onpenenuTesb MaTpUIbL. 6

HEPABEHCTB Meron T'aycca. Cucrembl HENMHEHHBIX YpaBHEHMI.
CucTtemMbl HEpaBEHCTB
Komb6unupoBanHoe 3aHsaTue

Tema 1.7 Coneprkanne y4eOHOT0 MaTeprana

Bxonnoin Bbruucnenuss u  mpeoOpa3oBaHus. YpaBHEHUS U

KOHTpOJIb HEpaBEHCTBA. [ 'eoMeTpus Ha IUNIOCKOCTH 2
KonTponbhas pabota

Pasznen 2 20 OK-01,

Ipsimble u OK-03,

IUVIOCKOCTH B OK-04

NMPOCTPAHCTBE




Tema 2.1. Coneprkanue yaeOHOT0 MaTepuana
OcHOBHBIE [Ipenmer ctepeomerpun. OCHOBHBIE MOHSATHUS (TOUKa,
HOHSATHSA npsMasi, IUIOCKOCTb,  HpPOCTpaHCTBO).  OCHOBHBIE 2
CTEPEOMETPUU. | aKCHOMBI CTEepEeOMETPHH. Ilepecekaromuecs,
Pacnonoxenue | mapamensHble U CKpelMBaronuecs mnpsmeie. [TpusHak
IPSMBIX U | M CBOMCTBO CKpeLIMBAKOIUXCs OpsMbIX. OCHOBHBIE
IJIOCKOCTEHN IPOCTPAHCTBEHHBIE (PUTYPHI.
KomOunupoBanHoe 3aHaTue
Tema 2.2. Coneprkanue ydeOHOro MaTepuaia
[Mapamnensnoct | [apamiensHble TpsMass W IUIOCKOCTh. OmpenerncHue.
b npameix, | [IpusHak. CaoiicTBa (c JIOKa3aTeIIbCTBOM).
PAMOM u | [Tapamnensubie miockoctu. Omnpenenenue. [lpusnak.
MJIOCKOCTH, CaoiicTBa (C J0Ka3aTelbCTBOM). Terpa’ap u  ero 6
IIJIOCKOCTEN anemeHTsl. llapamnenenunen W €ro  JJIEMEHTHI.
CBoiicTBa MPOTUBOMOJOXHBIX TI'PAHEH W JuaroHanen
napautenenunena. Ilocrpoenne cedenmii. Pemenue
3aj1ad.
KomOunupoBanHoe 3aHaTue
Tema 2.3. Coneprxkanue yaeOHOro MaTepuana
[Mepnennukynsp | Ilepnennukynsipasie npsimble. [lapannensHbie npsmbie,
HOCTb NIPSAMBIX, | TICPICHIUKYJISPHBIC K IUIOCKOCTH. [Tpusnax
pSIMOM U MEPIEeHIUKYISIPHOCTH IpSAMOit u IIJIOCKOCTH.
IUIOCKOCTH, Joka3zarenbctBo. IlepneHaukynassp M HaKJIOHHAs.
IJIOCKOCTEN [leprieHIuKyNsSIpHBIE IUIOCKOCTH. [Tpuznak 2
NEPIEHUKYJIIPHOCTHU IUNIOCKOCTEN. Jl0Ka3aTeNbCTBO.
PaccrosiHus B mpocTpaHCcTBE
Komb6uHMpoBaHHOE 3aHATHE
Tema 2.4. Copneprxanue yueOHOro MaTepuaia
Teopema o Tpex Teopema o Tpex nepneHAMKyisapax. Jloka3aTeiabCTBO.
TCPHCHIMKYIAD | yron MEXAY NpPSIMOM M IUIOCKOCTBIO. YTOJI MEXKIy 4
ax IJIOCKOCTSIMU
Komb6unnpoBanHoe 3ansaTue
Tema 2.5. IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE  COAEPKAHME
ITapamiensHele, | (cogepsKaHHe MPUKJIATHOTO MOLYJIs)
NEPHEHIUKYIIAP | AKCHOMBI CTEpEOMETPHH. [lepneHIUKyYISIpHOCTD
HBIE, IPSIMOM M TUIOCKOCTH, NMapauIeIbHOCTh ABYX NPSMBIX, 4
CKPEIIMBAIOIINE | MEPHEHAUKYIISIPHBIX IJIOCKOCTH, MEPHEHAUKYISIPHOCTh
s IIpsIMbIE IIJIOCKOCTEMN
[IpakTHueckoe 3aHsTHE
Tema 2.6. Coneprxanue yueOHOro MaTepuaa
Pemenne 3amau. | PacnionoxkeHue MpsiMbIX M TUIOCKOCTEH B MIPOCTPAHCTBE.
[Tpsimblie u | [lepneHAUKYISIPHOCTh M MApAJUIEIBHOCTDh NPSAMBIX H
IIJIOCKOCTH B | tuiockocTed. CKpelmmBaromuecs mpsmple 2
MIPOCTPAHCTBE Kontponbnas padota
Paznen 3. 16 OK-02,
Koopaunater un OK-03,




BEKTOPBI OK-04,

Tema 3.1 Copneprxanue yueOHOTro MaTepuaa

JlexapToBbI JlexapToBbl KOOpAMHATHI B pocTpaHcTBe. [Ipocreiimue

KOOpPAMHATBI B | 33layd B KoopJuHarax. PaccrosHue Mexay IByms 4

IIPOCTPAHCTBE. | TOUYKAMH, KOOPJIUHATHI CEPEANHBI OTPE3Ka

PaccrosHue KomOunupoBaHHoe 3aHaTue

MEXIy  IByMs

TOYKaMH.

Koopaunarsl

CepeUHbI

OTpe3Ka

Tema 3.2 ConepxaHue yaeOHOT0O MaTepuaa

BekTopsl B | Bextopel B mpoctpaHcTBe. (ClI0KEHHWE W BBIYATAaHUE

IIPOCTPAHCTBE. BEKTOPOB.  YMHOXEHHME  BEKTOpa  Ha  4YHCIIO.

Yron mexay | Komrutanapasle BekTopbl. CKalsipHOE IPOU3BENCHUE

BEKTOPAMH. BEKTOPOB. Paznoxenue BEKTOpa 1o TpeM 6

CkansipHoe HEKOMIUIaHapHbIM BekTopaM. KoopauHatel BeKTOpa,

IIPOU3BE/ICHUE CKaJISIpHOE IPOU3BEACHUE BEKTOPOB B KOOpAMHATAX,

BEKTOPOB yroJl MEXIy BEKTOpaMH, Yrojl MexAy MpsIMOd H
IUIOCKOCTBIO, YrOJd MEXIY IUIOCKOCTSMH. YPaBHEHHE
IUIOCKOCTH. ['eoMeTpuuecKnii CMBICI ONPENEIUTEN 2X2
KomOunupoBaHHoe 3aHaTHE

Tema 3.3 IIpodeccnonanbHO-OpEHTHPOBAHHOE  COJEpPKAHHE

ITpakTuko- (comeprxkaHue NPUKJIATHOTO MOTYJISA)

OpHeHTHpOBaHH | KoopaMHATHAs IJIOCKOCTh. BrruncieHne pacCcTosiHUM U

BI€ 3aJa4d Ha | TUIOIIAJeH Ha TUIOCKOCTU. KoJInueCTBEHHbIE PacYeThI 4

KOOPJIMHATHOM | [IpakTHUecKoe 3aHSATHE

IJIOCKOCTH

Tema 3.4 Copneprxanue yueOHOro MaTepuaa

Pemenue 3anau. | JlekapToBbl KOOPJAMHATHI B TPOCTPAHCTBE. BekTOph B

Koopaunarel u | mpoctpanctBe. Clio)KeHHE H BBIYUTAHHE BEKTOPOB.

BEKTOPbI YMHOXeHHe BekTopa Ha uyucio. KomminaHapHbie
BeKTOpbl.  CkansipHO€  TNPOU3BEIACHHE  BEKTOPOB.
Pa3snokxeHne BekTOpa IO TpEM HEKOMILJIaHAPHBIM
BekTopaM. IIpocreiimme 3amaum B KOOpAMHATAX. 2
Koopaunatsl BeKTOpa, pacCTOSHHE MEXAY TOYKaMH,
KOOpJUHATBI CepeaUHbI OTpe3Ka, CKaJIsIpHOE
MIPOU3BE/IEHNE BEKTOPOB B KOOPJAMHATAX, YrOJI MEXIY
BEKTOpPAMHM, Yrojl MEXIYy IpSIMON M IUIOCKOCTBIO, YTOJ
MEXy TIIOCKOCTSIMU
KonTponbhas pabota

Paznen 4. 40 OK-04,

OCHOBBI OK-05,

TPUTOHOMETPH OK-06

H.




Tpuronomerpu
yeckue

GyHkumnu
Tema 4.1 Cogneprkanue ydeOHOro MaTepuasa
Tpuronomerpuy | Paguannast mepa yria. [IoBOpoT TOYKM BOKpYr Havaja

ecKkue (QyHKIUHU
MIPOU3BOJIHLHOTO

yria,
Pagnannas u
rpaaycHas Mmepa

qucia.

koopauHar. OmnpeneneHnue CuHyca, KOCUHYca, TaHTeHCa
M KOTaHreHca. 3HAaKU CHHYCa, KOCHHYCA, TaHT€HCa U
3aBHUCHUMOCTD

KOTaHI'€HCa II10 YCTBECPTAM. MCKOY

CHUHYCOM, TaHI'CHCOM W KOTAaHI'CHCOM

OJHOI'O M TOI'O K€ yIjia

KOCHHYCOM,

yria KomOunupoBanHoe 3aHaTue

Tema 4.2 CopepxaHue yaeOHOT0O MaTepuaa

OcHoBHbIE Tpuronomerpuueckue ToxaecTBa. CHUHYC, KOCHUHYC,
TPUTOHOMETPHY | TAHFEHC W KOTAaHTeHC YIIoB o U - o. Dopmynbl
ecKue IPUBEJCHUS

TOKECTBA. KomOunnpoBanHoe 3aHatue

Dopmyiibl

NpUBEICHUS

Tema 4.3 Coneprxkanue yaeOHOro Matepuana

Cumnyc, Cymma u pasHocth cuHycoB. CyMMa U pa3HOCTb
KOCHHYC, KocuHycoB. CHHYC H© KOCHHYC JBOMHOIO yrija.

TAHI'CHC CYMMBbI

u pasHOCTH
JBYX YTJIOB
Cunyc u
KOCHHYC

JIBOMHOTO yTJIa.

®opmysbl MOTOBUHHOTO yria. [IpeoOpa3zoBaHust CyMMBbl
TPUTOHOMETPUUYECKUX (YHKIHI B MPOU3BEIACHHE W

MIPOU3BEICHUS B CyMMY. Bripaxxenue
TPUTOHOMETPUUECKUX  (PYHKIMH  4epe3  TaHTeHC
MIOJIOBUHHOTO apryMeHTa. [Ipeobpa3zoBanust

MIPOCTEUIINX TPUTOHOMETPUUYECKHUX BBIPAKECHUI

Dopmyisl KomOnHupoBaHHOE 3aHATHE

MOJIOBUHHOTO

yria

Tema 4.4 Copneprxanue yueOHOro MaTepuaa

Oynkuuy,  ux | O0nacTe  ONpelesieHuss M MHOXECTBO — 3HAueHHM
CBOICTBA. ¢byHkuii. YETHOCTH, HEUETHOCTh, MEPUOIUIHOCTH
Crioco6b1 ¢ynkuuit. CriocoOsI 3aganust GyHKIUH

3a7laHusA KombOunMpoBaHHoe 3aHATHE

byHKIMMA

Tema 4.5 Coneprkanue y4eOHOr0o MaTepuana

Tpuronomerpuy | O6nacte ONpeeNeHUs] M MHOXECTBO  3HAUCHHM
eckue (PyHKLUU, | TPUTOHOMETPHYECKUX (GyHKIMHA. YeéTtHoC TS,
UX CBOWCTBAa W | HEUYETHOCTh, MEPUOAUYHOCTh TPUTOHOMETPUUECKUX

rpaduxu ¢bynkuunit. CoiicTBa 1 rpaduku QyHKIMNA y = €cOS X, y =
sin X, y =tg X, y = ctg Xx.
Komb6uH1poBaHHOE 3aHATHE.
Tema 4.6 Copneprxanue yueOHOro MaTepuaa
IIpeoOpazoBanu | CkaTue U pacTsDKeHUE rpaguKOB TPUTOHOMETPHICCKIX
e rpaguKoB | QYHKIIHA.




TPUTOHOMETPHY
ecKuX (pyHKITHI

[IpeoOpazoBanue
byHKIMMA

rpa@uKoB  TPUTOHOMETPUUECKHX

[IpakTrueckoe 3aHsTHE

Tema 4.7 IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJdEPKAHHE
Onucanue (comep:kaHue NPUKJIATHOTO MOAYJISA)

POM3BOACTBEH | Mcnonb3oBaHue CBOMCTB TPUTOHOMETPUUYECKUX
HBIX IIPOLECCOB | pyHKIMI B MpoheccCHOoHaNbHBIX 3aauax

c nomMoIbio | [IpakTueckoe 3aHsATHE

rpaduKoB

byHKIMHA

Tema 4.8 Cogneprkanue ydeOHOro MaTepuaa

OOpatHble OOparHble  TpUTrOHOMETpHUYeCKHEe  (QyHKIuMU.  Mx
TPUTOHOMETPHY | CBOWCTBA M rpaduKu

eckue pyHKIUH

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.9
Tpuronomerpuu
ecKue

Cogepxanue yueOHOro MaTepuana

VYpaBHEeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE

tg X = a, ctg X = a. PenieHue TPUTrOHOMETPUUYECKUX

YPaBHEHHUS U ypaBHEHU U OCHOBHBIX THUIIOB: MPOCTEUILINE

HEPAaBEHCTBA TPUTOHOMETPUUECKUE  ypaBHEHUS, CBOJAIIMECH K
KBaJIpaTHbIM, PEIIAEMbIE PA3JIOKEHUEM Ha MHOKUTEIH,
OJIHOPOJIHBIE.
[Ipocreiiine TPUrOHOMETPUUECKUE HEPABEHCTBA
KoMmb6unnpoBaHHoe 3aHsTHE.

Tema 4.10 Coneprxkanue yaeOHOro MaTepuana

Cucremsl Cucremsl IIPOCTEUIINX TPUTOHOMETPUYECKUX

TPUTOHOMETPHUY | YpaBHEHUI

€CKHX KomOunupoBanHoe 3aHaTHE

yYpaBHEHUU

Tema 4.11 Cogepxanue yaeOHOT0o MaTepuana

Pemenue 3anau.
OCHOBBI
TPUTOHOMETPHH.
Tpuronomerpuu
eckue QyHKIUU

[TpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKCHHM.

Pemenne  TPpUrOHOMETPUYECKHX  ypaBHEHUHM U

HEPABEHCTB B TOM 4YHCJIE C MCIIOIB30BAHMEM CBOWCTB
GyHKIUN.

KonTponbhas pabota

Paszgea S.

KoMmmuiekcHble

ymucaa

Tema 5.1 Coneprkanne yaeOHOT0 MaTeprana

KomnekcHsie [ToussTue  kommuiekcHoro  yucna.  ComnpsiKeHHbIE

yuca KOMIUIEKCHBIC ~ YHCJla,  MOAYJAb W apryMEHT
KOMILUTIEKCHOTO yucia. dopma 3amucu KOMIUIEKCHOTO
qyucia (reomeTpuyeckas, TPUTOHOMETpHUYECKas,
anreOpandeckasi). ApudMeTHUeCKHe  IEHCTBUS  C
KOMILIEKCHBIMH YHCIIaMU
Komb6unupoBanHoe 3aHsaTHe

Tema 5.2 Coneprkanne yaeOHOT0 MaTepuana




[Ipumenenue

Brimonaenne pacdy€ToB C IIOMOIIBIO KOMILICKCHBIX

KOMILJIEKCHBIX yucen. [IpuMepsl HCnoab30BaHMS KOMIUIEKCHBIX YUCET 4
qucen [IpakTrueckoe 3aHsTHE
Paznen 6. 40
IIpousBoanas
¢pynkuun, ee
NpHUMeHeHHe
Tema 6.1 Cogneprkanue ydeOHOro MaTepuasa
[Tonsitue Onpenenenre  YHUCIOBOW  MOCIEAOBATEIbHOCTH U
IPOU3BOIHOM. cnocobbl  ee  3amanua.  CBoiicTBa  YHCIOBBIX
Dopmybl U | OCIeA0BaTEeIbHOCTEH. Omnpenenenue npezena 2
paBuiIa I10CJIEI0BATEIBHOCTH. Brruncnenue IIpEIEI0B
T GepeHpo | mocsae 0BaTeIbHOCTEN. [Ipenen byHKIIIN Ha
BaHUS O0eckoneunoctu.  Ilpemen  ¢GyHKIIMM B TOYKE.
[Tpupamenne aprymenta. Ilpupamenue ¢yHKIMH.
3ajaun, MNPUBOJAIIME K TOHSATHIO IPOU3BOIHOM.
OnpezneneHve NPOU3BOJHOM. AJTFOPUTM OTBICKAHUS
MPOU3BOJHOMN
Kom0uHupoBaHHOe 3aHATHE
Tema 6.2 Coneprxkanue yaeOHOro MaTepuana
[IpousBogHBIC dopmyisl nuddepeHITpoOBaHHMS. [IpaBuna 6
CYMMBI, muddepeHIMPOBaHUS
pa3HOCTH KomOunnpoBanHoe 3aHaTue
MIPOM3BEICHNUS, OK-01,
YaCTHOTO OK-02,
Tema 6.3 Coneprkanue y4eOHOro MaTepuana OK-03,
IIpousBoaHbIE Onpenenenne  cnoxkHol  ¢yHkuuu. IIpousBoanas
TPUTOHOMETPUY | TPUTOHOMETPUYECKHUX GbyHKIUI. [IpousBoaHas
€CKMX (YHKIHMH. | CIIOKHOU (DYHKIMH 6
ITponsBogHas KomOunupoBanHoe 3aHaTHE
CII0’)KHOH
byHKIIUN
Tema 6.4 Coneprkanue y4eOHOro MaTepuana
Tonsne O | lonsTne  HempepbiBHOH  QyHknuu.  CBolicTBa
HEUPCPBIBHOCTH | genpepbIBHOM GyHKIUH. Cas3b MEXITY 7
dyHKIHH. HEMPEPHIBHOCTBIO U TUPPEPEHIIMPYEMOCTBI0 (PYHKIIUU
Meron B TOYKE. AJITOPUTM pEIICHUS HEPaBEHCTB METOJO0M
HHTCPBAIIOB MHTEPBAJIOB
Komb6unupoBanHoe 3aHsatue
Tema 6.5 Copneprxanue yueOHOro MaTepuaa
I'eomerpryeckn | ['eomeTpuueckuii CMBICIT TMPOU3BOIHON (QYHKIHH —
I u pusnyeckuil | yrimoBoii Kod(pHIMEHT KacaTeabHOM K Trpaduky
CMBICII GyHKIIMHM B TOUKe. YpaBHEHHE KacaTelbHOU K rpaduky
IIPOU3BOJHOMN GbyHKIMM.  ANTOPUTM  COCTaBJIEHUS  ypaBHEHUs 4

KacaTenbHOHU K rpaduky ¢pyHkuu y=f(x)

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 6.6 Coneprxkanue yaeOHOT0O MaTepuasa

duznyeckui duznuecknii (MEXaHUUYECKH) CMBICT TPOU3BOJAHOU —

CMBICIT MTHOBEHHAs CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

IPOU3BOJAHON B | [IpakTHUECKOE 3aHATHE 2

npodeccuoHanb

HBIX 3a7]a4ax

Tema 6.7 CopepxaHue yaeOHOT0O MaTepuaa

Monotonnocts | Bo3pactanune u yObiBaHWE (YHKIUH, COOTBETCTBUE

GyHKIIHH. BO3pacTaHuss W yObIBaHUS  (QYHKIUH  3HAKY

Touku npousBogHo. IloHsATHE  TPOM3BOAHON  BBICIIETO 4

JKCTpeMyMa MOpSAJIKA, COOTBETCTBHE 3HaKa BTOPOIl IMPOU3BOJIHOM
BBITYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTPE3KeE.
3ajaun Ha MakCUMyM U MUHUMYM. [lonsTue
ACHMIITOTBI, CIOCOOBI HMX OIpeleNeHus. AITOpPUTM
UCCIIeIOBaHUs (PYHKIIMU W TOCTPOEHHs ee rpaduka
MOMOIIBIO TPOU3BOIHOMU. J[poOHO-TMHEHAs PyHKIUS
KomOunupoBanHoe 3aHatue

Tema 6.8 Cogepxanue yueOHOro MaTrepuana

Hccenenoanue

. HccnenoBanne  (QyHKIMM HA  MOHOTOHHOCTH U

byHKUIMMA u 4
MOCTPOEHUE TPaUKOB.

IIOCTPOEHUE

rpaduKoB Kom0uHupoBaHHOe 3aHATHE

Tema 6.9 | Comepxanue yueOHOT0 MaTepuaa

HanbGonbmee u | HaxoxaeHue HanOOBIIEr0 U HAMMEHBIIETO 3HAYCHUI

HauMEHbIIIee byHKIMI, mOCTpoeHHe TpaduKOB MHOTOUICHOB C 2

3HAYEHUs MCIIOJIb30BaHUEM allapaTa MaTeMaTUYECKOr0 aHaIN3a

Gynxunm KoMOMHUpPOBAHHOE 3aHSATHE

Tema 6.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME

Haxoxnenue (comep:xkaHue NPUKJIATHOTO MOAYJIA)

ontumansHoro | HanMensinee u Haubosibliee 3HaueHue yHKIUH 6

pesyabrata ¢ | [IpakTuyeckoe 3aHsITHE

MIOMOMIBIO

IIPOU3BOJHON B

MPaKTUYECKHUX

3aa4ax

Tema 6.11 Coneprkanue y4eOHOro MaTepuana

Pemenune 3agau. | ®opmyisl u npaBuUiIa nudhepeHIMPOBaHMUS.

IIpousBogHas HccnenoBanne (QyHKIUI C MOMOILIBIO MPOU3BOIHOM. 2

byHKIHIH, ee | Hanbonpiiee n HauMeHblIee 3HaUeHUS (QPYHKITUU

IPUMEHEHHE KonrtponsHas pabora

Paznen 7. 46

MHororpansu OK-04,

KM W Tela OK-05,

BpalleHus OK-06

Tema 7.1 Copneprxanue yueOHOro MaTepuaa

Bepmunsl, [TonsiTue MHOroOrpaHHuka. Ero 3jeMEeHTHI: BEpIIWHBI,




pebpa,  rpanu | peOpa, rpanu. JImaronamnp. Cedenume. Brinmykibie u
MHOTOTPaHHHUKA | HEBBIMYKJIbIE MHOTOI'PaHHUKH

KomOuHupoBaHHOE 3aHATHE
Tema 7.2 CopepxaHue yaeOHOT0o MaTepuaa
[Tpusma, ec | [lonstue mpusmbl. Ee ocHOBaHHMS W OOKOBBIC TpaHH.
cocrapistome, | Bercora npusmsel. IlpsMasg ¥ HakIOHHas npuU3Ma.
CEUYECHHUE. IIpaBunpHas npusma. Ee ceuenue
[Ipsamas 1 | KoMOuHUpOBaHHOE 3aHATHE
MpaBWJIbHAS
MPU3MBI
Tema 7.3 Cogneprkanue ydeOHOro MaTepuaa
[Mapamnenenune | [Mapamnenenunesn, CBOMCTBA MPSIMOYTOJIBHOTO
1, ky0. CedeHue | napajienenurne/a, KyO. Ceuenue KyOa,
KyOa, napaienenumnena
napajienenune | KoMOMHUPOBaHHOE 3aHITHE
na
Tema 7.4 Cogepxanue yueOHOro MaTrepuana

[Tupamupga, ee

HI/IpaMI/II[a n ee o3neMeHThl. CedeHue IMUpaMU/Ibl.

cocrapisironue, | IIpaBunpHasg nupamuaa. Y cedeHHas MUPaMuIa
ceqcHue. KoMmOnHHMpOBaHHOE 3aHATHE
IIpaBunpHas
NUpaMuJIa.
YceueHHas
nvpamuja
Tema 7.5 Cogepxanue yueOHOro MaTrepuana
boxoBas u | [Inomanr GOKOBOW W TOJHOW MOBEPXHOCTH IPHU3MBI,
MOJIHAs MAPaMU/IBI
MOBEPXHOCTh Komb6unupoBanHoe 3aHdTue
MPU3MBI,
UPAMU/IBI
Tema 7.6 Copneprxanue yueOHOro MaTepuaa
Cummerpuss B | CUMMeETpHS OTHOCHTEIIFHO TOYKH, IPSMOH, TUIOCKOCTH.
KyOe, Cummerpuss B KyOe, mMapajuleienumnesne, MpU3ME,
napauleenue | MupamMuIe
e, npusme, | KomOMHUpOBaHHOE 3aHSATHE
nupamMue
Tema 7.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
ITpumepsl (comep:kaHue NPUKJIATHOTO MOAYJISA)
cumMmerpuii B | CuMMeTpHst B IPUPOJE, ApXUTEKTYpe, TEXHUKE, B OBITY
npodeccuun
[IpakTHueckoe 3aHsTHE
Tema 7.8 Coneprxanue yueOHOro MaTepuaa
[IpaBunbpHbIE ITonssTue mnpaBuabHOrO MHOrorpaHHuka. (CBoicTBa
MHOI'OIPAaHHHUKH | IPaBUJIbHBIX MHOTOTPAaHHUKOB
, UIX CBOMCTBa [IpakTueckoe 3aHsATHE
Tema 7.9 Coneprkanne y4eOHOT0 MaTepuana
Hwmuaap, ero | Humuaap w ero osnemeHthl. CedeHwe IMIMHApA




cocTaBistonue. | (mapajjienpbHOe OCHOBaHWI0O M ocu). Pa3epTka 2

Ceuenue HWIMHAPA

HUIMH]Ipa Komb6unupoBanHoe 3aHsaTue

Tema 7.10 IIpodeccuoHaNILHO-OPMEHTHPOBAHHOE  COJEPIKAHUE

Konyec, ero | (cogeprxanue NPUKJIATHOTO MOIYJIs1)

cocramsrome. | Konyc u  ero  smementhl. CedeHue  KOHyca

Ceuenne xoHyca | (mapajuleIbHOE OCHOBAHHIO M MPOXOAAIIee dYepes 4
BEpILKHY), KOHUYEcKHe ceueHus. Pa3BepTka koHyca
Komb6unupoBanHoe 3aHarue

Tema 7.11 ConepxaHue yaeOHOT0O MaTepuaa

YceueHHbI VYceuennslii koHyc. Ero oOpasymoomas u BBICOTA.

koHyc. Cedenue | CeyeHue yceueHHOTro KOHyca 2

YCEUEHHOT0 Komb6unupoBanHoe 3anarue

KOHYcCa

Tema 7.12 Cogepxanue yueOHOro MaTepuana

Hlap u coepa, | [lap u chepa. Bzaumuoe pacmonoxenue chepbl u

UX CEYEHUs iockoctd. CeueHne mapa, cepsl 2
Kom0unupoBaHHoe 3aHATHE

Tema 7.13 Coneprxkanue yaeOHOro MaTepuana

ITonsTue 00 | [Tonssitue 00 oOveme Tema. OO0veM Kyba u

obpeme  Tena. | mpsIMOYroJibHOro napasenenuneaa. O0beM MPU3MbL U 4

OTtHomeHue mwimHApa.  OTHolleHHe OO0bEMOB MOAOOHBIX Tl

00BbEeMOB ["'eoMeTpHUYECKHI CMBICIT OMPEAETUTENS 3-TO MOpsAKa

n0JO00HEIX TeNl | KOMOMHHPOBAHHOE 3aHATHE

Tema 7.14 Coneprxkanue yaeOHOro MaTepuana

Obnemer 1| O6wvemsl upamuabl U KoHyca. O0beM mapa. [lnomanu 2

TTomHaan HOBEpXHOCTEH Ten

MOBEPXHOCTEH | KoMGUHMpOBAHHOE 3aHSATHE

Tel

Tema 7.15 Coneprxkanue y4eOHOTo MaTepuana

KomOunamun KomMOuHaimu reoMmeTpruieckux Tei

MHOTOTPaHHHUKO | [IpakTH4eckoe 3aHsITHE 4

B u TeN

BpaLICHUs

Tema 7.16 Copneprxanue yueOHOro MaTepuaia

I'eomerpuueckn | Mcnosnb30BaHNEe KOMOMHAIMM MHOTOIPaHHUKOB U Tel

€ KOMOMHALMM | BpAIICHHUS B MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1auax

Ha MPaKTHKE [TpakTHdeckoe 3aHsITHE 4

Tema 7.17 Coneprkanne y4eOHOT0 MaTeprana

Pemenne 3amau. | O6beMbl U MIJIOLIAIM MOBEPXHOCTH MHOTOTPAHHUKOB U

MHOrorpaHHuK | Teq BpalleHUs 2

u 1 Tena | KontposbHas paborta

BpaLICHUS

Pasznea 8. 14 OK-01,

IlepBooOpa3na OK-02,

s QyHKIHH, ee OK-03,




NpUMEHEeHHUe OK-04,
OK-05,
OK-06
Tema 8.1 ConepxaHue yaeOHOT0O MaTepuaa
IleppooOpa3Hast | 3amaya O BOCCTAHOBJICHHH 3aKOHA JBIDKCHUS IO
G yHKITHIH. MU3BECTHOM  CcKOpocTH. lloHsATHE WHTErpHUpOBaHUS.
[TpaBuiia O3HakoMIIeHHE C MOHATHEM UHTETpajla U
HAXO0XKJICHUS nepBooOpazHor s pyHkiuu y=f(x). Pemenue 3amau
IepBOOOPA3HBIX | HA CBA3b MEPBOOOPAa3HOM W €€  IPOU3BOIHOM, 2
BBIUKCJICHHE NEpBOOOpa3HON [UIsl JaHHOW (YHKITHH.
Tabmuma dopMyn misi HaXOXKACHHS TEPBOOOPA3HBIX.
W3yueHne mpaBuia BEIYUCICHUS IEPBOOOpa3HON
Kom0unupoBaHHOE 3aHATHE
Tema 8.2 CopepxaHue yaeOHOT0O MaTepuaa
[Tnomane 3amayy, NPUBOASIIKE K TMOHITHIO ONPEAeCHHOTO
KPUBOJIMHEHHON | MHTErpajia — O BBIYMCIICHUU TUIOIIAIN KPUBOJIMHEHHOM
Tpaneuuu. Tpameuuu, O nepeMmemieHun  Toukd.  [loHsTHE
dopmyna OIIPEACIIEHHOIO0  WHTErpasa. I'eomerprueckuii  u 2
Herotona — | Gu3udeckuil  CMBICII  ONPEAEICHHOINO  MHTErpaia.
JleiiOHuma ®opmyna Herorona— JleitOHuma
Kom0uHupoBaHHoe 3aHATHE
Tewma 8.3 Cogepxanue yueOHOro MaTrepuana
Heonpenenenn | [lonsiTue HeonmpeneneHHOTO HHTETpala
bl 1 | KoMOMHUPOBAHHOE 3aHATHE 2
ONpEeAEeICHHbBIN
MHTETpaJibl
Tewma 8.4 Coneprxkanue y4eOHOTo MaTepuana
[Tonsitue 00 | ['eoMeTpUYECKHil CMBICI ONPEICICHHOTO HHTEerpalia
onpeacneHHOM | KoMOuHUpOBaHHOE 3aHSITHE 2
UHTETpaJle  Kak
ioniaan
KPUBOJIMHENHOMN
Tpaneuuu
Tewma 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
OmnpeneneHHbll | (coaep:kaHHe MPUKJIATHOTO MOTYJIs)
MHTErpa B | ['eoMeTpruecKknii CMBICII ONPENEICHHOTO HWHTErpaa.
JKU3HHU ®opmyna Hetorona - JleitOHuma.
Pemenne 3amady Ha TpPUMEHEHME UWHTErpana i
BBIYUCIICHUS (PU3MUECKUX BEIUYHH U IUIOLIaei 4
[IpakTHueckoe 3aHsTHE
Tema 8.6 Coneprkanne y4eOHOT0 MaTeprana
Pemenne 3anau. | [lepBooOpaznas ¢ynkmmu. [IpaBuna  HaXoKAEHUS
ITepBooOpasHas | mepBooOpa3HbiX. Ee mpumeHeHue 2
byHKIHIH, ee | KontpospHas pabota
IIPUMEHEHNE
Paznen 9. 18 OK-01,
Crenenu 1 OK-02,




KOPHH. OK-03,

Crenennas OK-04,

¢pyHkuus OK-05

Tema 9.1 Cogneprkanue ydeOHOro MaTepuasa

CrenenHnas IlonsiTe KOpHS N-OM CTENEHU M3 JEHUCTBUTEIBLHOIO

Gynxms, ¢ | ypucma. @ynxmuu y = VX uX cBoiicTBa M rpaduKy.

CBOMCTBA CBolicTBa KOpHSI N-Oi CTENEHU 4
Komb6unupoBanHoe 3anarue

Tema 9.2 Cogneprkanue ydeOHOro MaTepuasa

[TpeoOpa3zoBanu | IIpeobOpa3oBaHue HPpPALIHOHATBLHBIX BHIPAXKCHUI

¢ BbIpaXCHUH ¢ | KOMOMHHPOBAHHOE 3aHSATHE 4

KOpHSAMH  N-Oi

CTENEHU

Tema 9.3 Conepxanue yaeOHOT0O MaTepuaa

CaoiicTBa [lonstTe  cremeHu C  JIOOBIM  pPaAlMOHAIBHBIM

CTECTEeHH ¢ | moka3areneM. CreneHHble (QYHKIHMHM, WX CBOWMCTBAa U

palMOHAIbHBIM | rpaduKu 2

u Kom0uHupoBaHHOe 3aHATHE

JICUCTBUTEIIbHBI

M IOKa3aTeJsIMU

Tema 9.4 Coneprxkanue yaeOHOro MaTepuana

Pemenune PaBHOCMIIBHOCTh ~ MppALlMOHAIBHBIX ~ ypaBHEHUH W

UppallMOHANbHEI | HEpaBeHCTB.  MeToasl uX  pemieHusi.  PemieHue

X YPaBHEHMH M | HppallMOHAIbHBIX YPABHEHUN U HEPABEHCTB 6

HEPABEHCTB KomOunupoBanHoe 3aHatue

Tema 9.5 Coneprkanue y4eOHOT0 MaTepuana

Crenenun u | Onpenenenue cteneHHon QyHkuuu. Mcnons3oBanue ee

KOPHH. CBOMCTB IPHU PELICHUH YPABHEHUN U HEPABEHCTB 2

Crenennast KoHTponsHas paboTa

byHKIISA

Pasznen 10. 18

Iloka3aTenbHa

1 GyHKIUA

Tema 10.1 Coneprkanue y4eOHOTo MaTepuana

IToxasarensHast | CTemneHb c MIPOU3BOJIbHBIM JEACTBUTEIbHBIM

byHKIHS, ee | mokazareneM. OrnpeeneHue MoKa3aTelbHOW (QYHKIUH, OK-01

CBOICTBa ee CcBoiicTBa M rpaduK. 3HAKOMCTBO C NPUMEHEHUEM OK- 02'
nokaszaTteiabHON (QyHKIUHM. PerieHne mokazaTenbHBIX 4 OK-OS,
ypaBHEHUN (QYHKIIMOHATBHO-TPAQHUECKUM METOIOM OK-0 4’
KoMOMHUpOBaHHOE 3aHATHE '

OK-05

Tema 10.2 Coneprkanne yaeOHOT0o MaTepuaa

Pemenue Pemienne  mokaszaTenpHbIX ~ YpPaBHEHHM  METOJIOM

MOKA3aTeNbHBIX | ypaBHMBAHMS IOKa3aTeslel, METOJOM BBEACHUS HOBOU

YPaBHEHHH W | IepeMeHHOM, (yHKIIMOHATHHO-TPa(QUUECKUM METOOM. 8

HEPABEHCTB Pelenne nokas3aTenbHbBIX HEPABEHCTB

[IpakTHueckoe 3aHsTHE




Tema 10.3 Coneprkanue yaeOHOT0 MaTepuana
CucremMbl Pemienue cucrem nokasaTeabHbIX YPaBHEHHI
MoKa3aTelbHbIX | KOMOMHUPOBAHHOE 3aHITHE 4
ypaBHEHUH
Tema 10.4 CopepxaHue yaeOHOT0O MaTepuaa
Pemienne 3anmau. | Pemenune — mokasaTenbHBIX — YpaBHEHHH  METOAOM
[ToxasarenpHas | ypaBHMBAHUS MOKAa3aTeNei U METOJAOM BBEICHHS HOBOM
byHKIISA IepeMeHHOM. Pelenne nokasareabHbIX HEPABEHCTB 2
KonTponbnas pabota
Pasznea 11. 30
Jlorapu¢gmsi.
Jlorapupmuuec
Kasi pyHKUMS
Tema 11.1 Cogneprkanue ydeOHOro MaTepuaa
Jlorapudpm Jlorapudm umcna. JlecATUUHBII W  HATYpaJbHBIHA
qucna. norapudmsl, YUCIO €
Hecsituunblii ¥ | KoMOMHHPOBAHHOE 3aHSITHE 4
HaTypaJbHbII
J0TapuQMmBl,
YHCIIO €
Tema 11.2 Coneprxkanue yaeOHOro MaTepuana
CaoiicTBa CsoticTBa norapudmoB. Oneparus J1orapupMupoOBaHus.
sorapu@moB. KomOunnpoBanHoe 3aHaTue 6
Onepanus
JorapupMHupoBa
— OK-01,
Tema 11.3 Coneprkanue y4eOHOro MaTepuana OK-02,
Jlorapupmuueck | Jlorapudmudeckast GyHKIUS U €€ CBOWCTBA OK-03,
ag Qynkuus, ee | KoMOMHUPOBAHHOE 3aHATHE 4 OK-04,
CBOICTBa OK-05
Tema 11.4 Cogepxanue yaeOHOT0o MaTepuana
Pemmenue [TonsTue norapupmuueckoro ypaHeHus. Omneparus
norapudmuyeck NOTEHIMPOBAaHUsA. TpHU OCHOBHBIX METOAA PEIICHUS
MX YPaBHEHUH M | jorapudmuueckux — ypaBHeHWit:  (YHKIHOHATBHO-
HCPaBCHCTB rpadpuyeckuii,  MeToJ,  NOTEHIMPOBAHUSA,  METOJ 8
BBEICHHUS HOBOM miepemeHHOW. Jlorapudmuueckue
HEpaBEHCTBA
Komb6unupoBanHoe 3aHsatue
Tema 11.5 Coneprxanue yueOHOro MaTepuaa
Cucremsl Anroputm peleHus CUCTEMBI YPaBHEHHUH.
norapupmMuueck | PaBHOCHIIBHOCTh — JIOTapU(PMHUUSCKUX  YpaBHEHHH H
UX YpaBHEHUMU HEPABEHCTB 2

KomOuHHupoBaHHOE 3aHATHE

Tema 11.6
Jlorapupmsl B
npupoze u

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE  COAEpPKAHME

(comep:kaHue NPUKJIATHOTO MOAYJISA)

[Tpumenenue norapu¢ma. Jlorapudpmudeckas crnupaib




TEXHHKE B npupoje. Ee MaremaTnyeckue cBoMCTBa 4
[IpakTrueckoe 3aHsTHE

Tema 11.7 Cogneprkanue yaeOHOTo MaTepuana

Pemenne 3anmau. | Jlorapudgmuueckass QyHkuus. PemieHwe mpocTendmmx

Jlorapugmel. JOTapu(PpMHUECKUX YPaBHEHUI 2

Jlorapupmuueck | KonrpossHas pabora

ast pyHKIUSA

Pasznea 12. 10

MHuoxecTBa.

DJ1eMeHThI

Teopuu rpados

Tema 12.1 CopepxaHue yaeOHOT0O MaTepuaa

MHoxecTBa [Tonsitue muoxkectBa. IlogMuoxkecTBO. Omnepamuu ¢
MHO>KECTBaMHU 2
KomOunnpoBanHoe 3aHaTue

Tema 12.2 IIpodeccnonabHO-OPHEHTHPOBAHHOE  COJAEpPKAHME

Onepanuu ¢ | (comep:xaHMe MPUKJIATHOIO MOYJIA)

MHO’KECTBaMHU Onepauuu ¢ MHOXECTBaMHU. PellleHne NpuUKIIaJHbIX
3aj1a4 2
[TpakTuueckoe 3aHATHE

Tema 12.3 Cogepxanue yueOHOro Marepuana

['padsr [Tonstue rpada. CsasHblil rpad, AepeBo, UK rpad Ha
IUIOCKOCTH 4
[TpakTyeckas pabora

Tema 12.4 Coneprxkanue yaeOHOro MaTepuana

Pemenne 3anau. | Omepanuun ¢ MHOXkecTBamu. OmHcaHHe peaTbHBIX

MHoxecTBa, CUTYyalluil ¢ MoMoIIbI0 MHOXeECTB. [IpuMenenue rpados

I'pappl ¥ uX | K peleHuro 3a1a4 2

IIPUMEHEHHE KonrtpomnbHas pabora

Paznen 13. 26

DJIeMeHThI

KOMOHMHATOPHK

U, CTATHCTHUKHU

" Teopuu

BEPOATHOCTEH

Tema 13.1 Coneprkanue y4eOHOro MaTepuana OK-01,

OcHoBHbIE [lepectaHOBKH, pa3MelleHUs, COUETAHHUS. OK-02,

HOHATHS 4 OK-03,

KOMOMHATOPUKH | KoMGHHHPOBAHHOE 3aHATHE. OK-04,

Tema 13.2 CopepxaHue yaeOHOTO MaTepuana OK-05

CoOsitHe, CoBMecTHBIE U HECOBMECTHBIE COOBITHS. Teopembl 0

BEPOATHOCTH BEPOATHOCTH CYMMBI COOBITHH. Y ClIOBHAsi BEPOATHOCTb.

COOBITHS. 3aBuCHMMBIE W He3aBUCHMBIC COOBITHS. TeopemMbl 0O

Crnoxxenne U | BEpOATHOCTH MIPOU3BEACHUS COOBITHIA. 4

YMHOXEHHUE KoMOuHMpOBaHHOE 3aHATHE

BEPOSATHOCTEM




Tema 13.3
BeposarHocts B

IpodeccnonabHO-OPHEHTUPOBAHHOE
(comeprkaHue NPUKJIATHOTO MOXYJIS)

COACPIKaAHUEC

npodeccuonans | OTHOCHTENbHAS YacTOTa COOBITHS, CBOMCTBO €€

HBIX 3aJ]a4ax YCTONYHMBOCTH. CratucTtuueckoe orpezesieHue
BEpOATHOCTH. OLIeHKa BEPOATHOCTH COOBITHS 4
[TpakTrueckoe 3aHsATHE

Tema 13.4 Cogneprkanue ydeOHOro MaTepuaia

HuckperHas Bunbl cnyyaiineix BennuuH. OnpeneseHne TUCKpPEeTHON

ciyJaitHas CIy4allHOM  BEJIMYMHBI. 3akoH  pacmpeneneHus

BEJIMYMHA, JUCKPETHOM clly4aiiHOM BenuuuHbl. Ee u4ucioBble 4

3aKOH €€ | XapaKTePUCTUKH

pacupenenenus | KomOMHMpPOBaHHOE 3aHITHE

Tema 13.5 CopepxaHue yaeOHOT0O MaTepuaa

3anauun Bapuanunonnsiii psa. [lonvron 4actor u rucrorpamma.

MaTeMaTu4ecko | CTaTUCTUYECKUE XAPAKTEPUCTUKH psAga HAOII0JaeMbIX

i cTaTUCTUKU JTAHHBIX
KoMOMHHUPOBAHHOE 3aHSATHE 4

Tema 13.6 IIpodeccrnonaibHO-OPMEHTHUPOBAHHOE  COAEPKAHME

CocraBnenue (conep:xaHue NPUKJIATHOTO MOAYJISA)

TabIuUI u | [lepBuunas o0paboTKa CTaTUCTUYECKUX  JAHHBIX.

quarpamMMm  Ha | 'paduueckoe  ux  mpezacraBieHue.  HaxoxkneHue

MPaKTUKE CPEeIHUX XapaKTePUCTHK, HAOIIOAaeMbIX JTaHHBIX 4
IIpakTHueckoe 3aHsaTHE

Tewma 13.7 Coneprxkanue yaeOHOro MaTepuana

Pemenne 3amau. | Dnementsl koMOmHAaTOpUKU. COOBITHE, BEPOATHOCTH

ONEMEHTHI coObITus. Clio’)keHHE U YMHOXKEHHE BEPOSITHOCTEH

KoMOuHaTopuku | KonrposbsHas pabora 2

, CTaTUCTUKU U

Teopun

BEPOSATHOCTEMN

Paznen 14. 29

YpaBHenuss u

HepaBeHCTBa

Tema 14.1 Copneprxanue yueOHOTo MaTepuana

PaBHOCMIIBHOCT | PaBHOCHIIBHOCTH ypaBHEHUI u HEPABEHCTB.

b ypaBHeHuMH U | OnpeneneHus. OCHOBHBIE TEOpPEMbl PABHOCHIIBHBIX OK-01,

HEPaBEHCTB. nepexojax B ypaBHEHHSAX H HepaBeHCcTBax. OOmue 4 OK-02,

OOmpe MeToxabl | METO/IbI peIlleHHsT YPaBHEHHH: MEpeXxoJ OT PaBEHCTBA OK-03,

peLeHus GyHKIMI K paBEHCTBY apryMEHTOB JJIi MOHOTOHHBIX OK-04,
GbyHKIMHI, METON pa3loXKeHHs] Ha MHOXKUTEIH, METOJ OK-05,
BBEJCHUS HOBOW  IepeMeHHOW, (YyHKIIMOHAIBHO- OK-06
rpaduvecKkuit MeTo
KomOunupoBanHoe 3aHiTue

Tema 14.2 Coneprkanne y4eOHOT0 MaTeprana

['padpuaeckuit OO0mre MeToNbl PpEeIIeHUs HEPAaBEHCTB: MEPEeXoj OT

METOJI PEIICHHS

CpaBHEHMsI 3HaUEHUI (PYHKIMH K CpaBHEHUIO 3HAYEHHH




YpaBHEHUH, apryMEeHTOB JIJI1 MOHOTOHHBIX (DYHKUHH, METOx

HEPaBEHCTB WHTEPBAJOB, (YHKIMOHAIBLHO-TpaQUUECKU  METO.. 4
I'padudueckuit  meTonm  pemieHuUss  ypaBHEHHH U
HEPABEHCTB

KomOuHupoBanHoe 3aHATHE

Tema 14.3 ConepxaHue yaeOHOT0O MaTepuaa

VYpaBuenus  u | OnpeneneHue MoIyis. PackpeiTue  MOIysl 1O
HEpaBeHCTBAa ¢ | ompeneneHuto. [Ipocreiine ypaBHEHUS U HEpaBEHCTBA

MOJTyJIeM ¢ moxayiem. IlpuMeHeHrne paBHOCHIBHBIX MEPEXOJ0B B 4
ONpeeNIeHHBIX THUIAX YPaBHEHUIl M HEPaBEHCTB C
MOJlyJIeM
Kom0uHMpoBaHHOE 3aHATHE
Tema 14.4 CopepxaHue yaeOHOT0O MaTepuaa
VpaBHeHHsT U | 3HAKOMCTBO ¢ mapaMmeTpoM. IIpocTeimue ypaBHEeHUS U
HEPaBEHCTBA C | HEPABEHCTBA C MapaMEeTPOM 6
napaMeTpamu KomOunnpoBanHoe 3aHaTue
Tema 14.5 IIpodeccnonanbHO-OpEHTHPOBAHHOE  COJEPKAHHE
CocraBneHue U | (coaep:kaHHe MPUKJIATHOTO MOTYJIs)
pelieHue Pemienne  TEKCTOBBIX  3a7a4  MPO(ECCHOHATHHOTO
npoeCCUOHAb | COAEPIKAHUS 9

HBIX 3ama4 ¢ | [IpakTuyeckue 3aHATUS
IIOMOUIBIO
YpaBHEHUU

Tema 14.6 Coneprxkanue yaeOHOro MaTepuana

Pemenne 3amau. | OOmue MeToAbl pelIeHHs] ypaBHEHUH. YpaBHEHUS U
VYpaBHeHUss U | HEPAaBEHCTBA C MOAYJIEM U C TapaMeTpaMH

HEPABEHCTBA 2
[TpakTHyeckoe 3aHsATHE

IIpomexyTounas arrecTauus (JK3aMeH) 6

Bcero: ‘ 340

3. YcioBus peajau3anuy NpOorpaMMbl y4eOHOH NHCHHUIINHBI

3.1. Jlasa peanu3anuu NPOrpaMMbl Y4eOHOH IMCHMUILIMHBI TNPeIyCMOTPEHbI CcJeAylolue
crenraabHble IOMEICHHUS:
Kabuner MmareMaTHKH, OCHAIIEHHBIH 000PYA0BaHUEM:

MMOCaJOYHBIC MCCTA 110 KOJIMYUCCTBY O6y‘IaIOH_II/IXC$I; pa60qee MCCTO IIpCIogaBaTeiisd; 10CKa;
TEXHUYCCKUMU CPEACTBAMU 06y’~IeHI/I$IZ HHTCPAKTUBHAA nocxa/ 9KpaH, IPOCKTOP, KOMIIBKOTEP
C BBIXOJJOM B CE€Th HHTepHeT; Hariis1IHO-pasgaTO4YHbIMHA U y’—Ie6HO-HpaKTI/I‘-IeCKI/IMI/I MaTcpuaiaMu.

ITomemmenne Ne - 508,
CTOJBI — 14 miT.,
CTyJbd - 28 WIT.,
CTOJI ¥ CTYJI IIpenojasarens — | mr.,
TpuOyHa — 1 .,
JIocKa mesoBast — 1 1miT.,
WHTEPAKTUBHAS JOCKA B KOMILJIEKTE C MPOSKTOPOM — | TIT.
y4eOHO-HaTJIsHbIE TTOCOOUS - B DIIEKTPOHHOM BUJIE,



3.2. UupopMannoHHOe o0ecniedeHre peau3aluu NpPOrpaMmMbl
3.2.1. OcHOBHbIE TeYaTHbIE U YIEKTPOHHbIE H3IAHUSA

1. boeomonos, H. B. Marematuka. 3amaun ¢ peIICHUsSMU . y9eOHOE MOCOOME NSl CPETHETO
npodeccuonansHoro oopasosanus / H. B. boromomnos. — 2-e¢ u3a., ucnp. u jon. — MoOCKBa :
WznatenscrBo HOpaiit, 2023. — 755 ¢. — (IIpodeccuonansuoe oopazosanue). — ISBN 978-
5-534-16211-0. — Tekcr : anexTpoHHbIi // OOpa3zoBatenbHas miatdopma FOpaiit [caiit]. —
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- YMETh OIIEPUPOBATh
HNOHATUSAMU: CTENIEHb YHCIA,
norapudM yucia; yMeHHE
BBINOJIHAThH BBIYUCIIEHHE
3HaYeHUH U IpeoOpa3zoBaHus
BBIPAKECHUI CO CTEIEHSAMHU U
Jorapugmamu,
npeoOpa3oBanus ApoOHO-
palnMOHATBLHBIX BBIPAKECHUH;

- YMETh OIIEPUPOBATh
HOHATUSAMU: palluOHAJIbHbIE,
UppalnyvoHaIbHbIE,
HOKa3aTesbHbIC, CTEIIEHHBIE,
JorapupMHUEcKue,
TPUTOHOMETPHUUYECKHE
ypaBHEHHSI U HEPABEHCTBA, X
CHCTEMBI;

- YMETh OIIEPUPOBATh
HOHATUAMM: (PyHKIIMS,
HenpepbIBHASA (QYHKINA,
POM3BOJIHAs, TepBOOOpa3Has,
OIIPEIETICHHBIN UHTETPAI;
YMEHHUE HaXOUTh
IIPOM3BOJIHBIC DJIEMEHTAPHBIX
GyHKIMH, UCTIONB3Ys
CIPaBOYHBIEC MATEPUAIbI;
UCCIIEI0BaTh B MPOCTEHUIINX
ciydasx QyHKIMM Ha
MOHOTOHHOCTb, HAXOJIUTh
HanOOJIbIIIE 1 HANMEHBIITHE
3Ha4YeHUs QYHKIHUN; CTPOUTH
rpauKu MHOTOUYJIEHOB C
UCTIOJIB30BaHUEM alrlmapaTa
MaTeMaTHYECKOTO aHAIIN3a;
HOPUMEHSTH IPOU3BOIHYIO MIPH
peLIeHUH 3a]]a4u Ha JIBU)KEHUE,
pelaTh NpakTUKO-
OpPUEHTHPOBAHHbIE 3a/1a41 Ha
HanOOJIbIIE 1 HANMEHBIITHE
3HAYCHUsI, Ha HAXOXKICHUE
MyTH, CKOPOCTH ¥ YCKOPEHUST,
- YMETh pelIaTh TEKCTOBBIC
3aJ]auu pa3HbIX TUIIOB (B TOM
YHCIIe Ha MPOLEHTHI, TOIH U
4acTH, Ha JIBUXKEHUE, padorTy,
CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 3aJ1a4¥ U3 00JIacTu

Marepual (OTBeYaeT Ha BOIPOC),
JlaeT IPaBUIIBHOE ONpEEICHHUE
OCHOBHBIX TIOHATHI; 0OHAPYKUBAET
[IOHMMaHKE MaTepuana, MOXeT
000CHOBATh CBOM CYXKJICHHS,
IPUMEHUTH 3HAaHWS Ha PAKTUKE,
MIPUBECTU HEOOXOAUMBIE IPHMEPHI
HE TOJIBKO M3
y4eOHHKA, HO U CAMOCTOSITEIIEHO
COCTaBJICHHBIE; U3JIaraeT MaTepual
II0CJIEI0BATENIBHO U MPAaBUIIBHO C
TOYKHU 3PEHHSI HOPM JIUTEPATYPHOTO
A3BIKA.

Onenka «4» - «XopoIo»
CTaBUTCS, €CIIM 00y4JaroLuiics naer
OTBET, Y/IOBJIETBOPSIOUINIA TEM Ke
TpeOOBaHUSAM, YTO M IS OLEHKH
«OTIMYHO», HO AOMycKaeT 1-2
OLIMOKH, KOTOPBIE CaM Ke
UCTIpaBisieT, 1 1-2HenoueroB
HOCJIEJ0BATEIILHOCTU U S3IKOBOM
0 OpPMIICHUH U3JIaracMoro.
Orenka «3» -
«yJIOBJICTBOPUTEIBHOY CTABUTCS,
ecn oOyJaronuiicss oOOHapy>KUBAeT
3HaHKE ¥ TOHUMaHUE OCHOBHBIX
IIOJIOKEHUM JTaHHOW TEMBI, HO
U3JaraeT MaTepuaj HeMOJIHO U
JIOITyCKAaeT HETOYHOCTH B
ONPEAEIICHUN MOHATUI WITN
(opMyIMpOBKE MpPaBUI; HE yMEET
JI0OCTaTOYHO ITYOOKO U
JI0Ka3aTelbHO 000CHOBATH CBOU
CYXXJIEHUS ¥ IPUBECTH CBOU
HpUMEpBI; U3JIaraeT MaTepuan
HETIOCIIeIOBATENFHO | IOMTYCKAeT
OLIMOKH B SI3bIKOBOM O(POPMIIEHUH
M3J1araeMoro.

Onenka«2» -
«HEYIOBJIETBOPUTEIILHOY» CTABUTCS,
eciu obyJarommuiicst 00HapyKHUBaeT
He3HaHue OousblIed YacTh
COOTBETCTBYIOIIETO BOIIPOCA
JIOITYCKaeT OIMMUOKH B
(bopMyIMpOBKE OMpeieIeHH 1
MIPaBWII, HCKAXKAIOIIHNE X CMBICI,
6ecropsI0YHO U HEYBEPEHHO
n3JIaraeT MaTepHall.

OneHka «2» 0TMEUaeT TaKue
HEIOCTAaTKH B IMIOATOTOBKE, KOTOPHIE
SIBIISIFOTCSL CEPHE3HBIM
MPENSTCTBHEM K YCTICITHOMY
OBJIaJICHUIO TIOCIIEIYIOIIUM
MaTepUAIOM.

YCTHOTO
orpoca




yIIpaBJICHUS IUYHBIMA U
ceMelHbIMU (PMHAHCAMM );
COCTABJIATH BBIPAKEHUS,
ypaBHEHWMsI, HEPABEHCTBA U MX
CHCTEMBI IO YCIJIOBHIO 33]1a4H,
UCCIIEIOBATh MOTyYCHHOE
pelIeHne U OLICHUBAThH
PaBIONOI00HOCTh
pe3yJbTaTOB;

- YMETh OIIEPUPOBATH
MOHSATHUSIMH: CPEITHEE
apudMeTHIecKoe, MeTuaHa,
HanOoJIbIIIee 1 HAUMCHBIIICE
3HAYCHHUS, pa3Max, JUCIIePCus,
CTaHJAPTHOE OTKIJIOHEHHE
YHUCIIOBOTO HA0Opa; yMCHHE
U3BJICKATh, UHTEPIPETHPOBATH
uHpopmaruro,
NPE/ICTaBJICHHYIO B TAOIUIAX,
Ha MarpaMMax, rpapukax,
OTPaKAIOIIYIO CBOMCTBA
peabHBIX MPOIECCOB
SIBTICHUI; TIPEACTaBIIATh
UH(POPMALIUIO C TIOMOIIBIO
TaOJHI] ¥ TUarpamm;
UCCIIEIOBATh CTATUCTHYCCKUE
JaHHBIE, B TOM YHCJIE C
MpPUMEHEHHEM TpaduIecKux
METO/I0B M 3JIEKTPOHHBIX
CPEACTB;

-yMeThb BbIOUpATh

TIOIX OIS METOJ JIS
peleHus 3a1a41; TOHUMaHHe
3HAYMMOCTH MaTEeMaTHUKHU B
W3YYEeHUU TTPUPOJIHBIX U
0O0I1eCTBEHHBIX MPOIIECCOB U
SBIICHUI; yMETh PAaclO3HaBATh
NPOSIBIIEHUE 3aKOHOB
MaTeMaTHKH B HCKYCCTBE,
YMETh MPUBOJIUTH IPHUMEPHI
MaTEeMaTHYECKUX OTKPBITHI
POCCHIICKON U1 MUPOBOM
MaTeMaTHYECKON HAYKH;

- YMETh OIEpPUPOBAThH
MOHATHUSMHU: CIIyYalHbIN OIBIT U
cilyyaifHoe coObITHE,
BEPOSITHOCTh CIIy4alHOTO

«5» - 85-100% BepHBIX
OTBETOB
«» - 69-84% BepHBIX
OTBETOB
«3» - 51-68% BepHBIX
OTBETOB

«2» - 50% u meHee

OueHka «5» - «OTIMYHOY
BBICTABJISIETCSL O0yUarOIIEMYCsl, €CIT
JIEMOHCTPHUPYIOTCSI BCECTOPOHHEE,
CHUCTEMaTHYEeCKOe U IITyOoKoe
3HaHHUE Y4EOHOT0 MPOrPAMMHOTO
MaTepuaia, CaMOCTOATEIbHO
BBITMIOJIHUBIIUNA BCE
IpeayCMOTPEHHBIE TPOrPaMMOit
3a71aHusl, TIIyOOKOYCBOUBIINI
OCHOBHYIO U JIONIOJTHUTEIbHYIO
JUTEPaTypy, PEKOMEHIOBAaHHYIO
POrpaMMOii, aKTUBHO PaOOTaBIINIA
Ha IPAKTUYECKUX, CCMUHAPCKHUX,
71a00paTOPHBIX3AHATHUSIX,
a30MpAOIIUICS B OCHOBHBIX
HAYYHBIX KOHIEHIUAX IO
U3y4aeMOW TUCLUILINHE,
MPOSIBUBIINN TBOPUYECKHE
CIIOCOOHOCTH M HAYYHBIH  TIOJIXO/T
B IOHUMAaHUN U H3JIO0KCHUH
y4eOHOr0 MPOrpaMMHOI0 MaTepumMa,
OTBET OTJIMYAeTCsl OOraTCTBOM U
TOYHOCTHIO HCTIOTH30BAaHHBIX
TEPMHHOB, MaTepUas U3J1araeTcs
TOCJIEZIOBATEIHLHO U JIOTUYHO.
Ouenka «4» - «XOpouo»
BBICTABJISIETCS 00YJAIOIIEMYCSI, €CITH
JEMOHCTPHUPYIOTCS TOCTATOYHO
TOJTHOE 3HaHUE y4eOHO-
POrpaMMHOI0 MaTtepuana, He
JIOMYCKAIOINI B OTBETE
CYILLECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITENILHO BBITTOJIHUBIIININ BCE
MPelyCMOTPEHHBIE POrPaMMOit
3a/1aHusl, YCBOMBLINI OCHOBHYIO
JUTEPaTypy, PEKOMEHIOBaHHYIO
MPOTrPaMMOM, aKTUBHO PabOTaBIIIHIA
Ha MTPaKTUYECKUX, CEMUHAPCKHUX,
71a00paTOPHBIX 3AHSITHSIX,
MOKA3aBIINK CUCTEMAaTUYECKUI
XapaxkTep 3HAHUH M0 TUCITUTIINHE,
JIOCTaTOYHBIN ISl TallbHEHIIEN
y4eO0bl, a TAK)KE CIOCOOHOCTh K
HX CaMOCTOSITEJIbHOMY
TTOTIOJTHEHHUIO.

Onenka «3» -
«YIOBIIETBOPUTEITHHO

Orenka
pe3yJIbTaTo
B
TECTUPOBAH
us

Ouenka
pe3yIbTaTOB
muddepeHi
UPOBAHHOTO
3ayera




COOBITHS; YMEHHE BBIUUCIIATh
BEPOSITHOCTh C UCIOJIb30BAaHUEM
rpauIecKux METOJIOB;
HOPUMEHSATH (HPOPMYJIbI CII0KEHUS
Y YMHOKEHHUsI BEPOSTHOCTEN,
KOMOWHATOpHBIE (DAKTHI U
(bopMyIIBI IPH pEeIICHUH 331a4;
OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHH;
3HAKOMCTBO CO CIy4alHbIMU
BEJIMYMHAMU; YMEHHE
IPUBOUTH IPUMEPBI
IPOSIBJIEHUS 3aKOHA OOJIBIINX
YHCeN B IPUPOIHBIX U
OOIIECTBECHHBIX SBJICHUSIX;

- YMETb OIIEPUPOBATH
MNOHATHSMH: TOUKA, IIPsMas,
IUIOCKOCTb, POCTPAHCTBO,
JBYT'PaHHBIN yTOJI,
CKpELIMBAIOIUECs NPsIMBbIE,
HapajiebHOCTh U
NEePIEHINKYISIPHOCTD MPSIMBIX U
IIJIOCKOCTEM, IO MEXIY
OPSMBIMH, YTOJI MEX]Ty IPSIMOI
U TUIOCKOCTBIO, YTOJI MEXKAY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosiHuEe MEXAY MPSMbIMH,
paccTosHUuE MEXKIY
IUIOCKOCTSIMU; YMEHHUE
MCIIOJIb30BaTh IPU PELICHUN
3a/1a4 U3y4yeHHbIe GaKThl U
TEOpPEMBI IIJITAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB
OKPYXKaroIlero MUpa;

- YMETb ONIEPUPOBATH
HOHSATUSMH: MHOTOTPAHHUK,
ceueHre MHOTOrpaHHHKa, KyO,
napasuiesienune1, mpusma,
nupamuaa, Gurypa u
MOBEPXHOCTh BpallleHus,
IUAJTUHAD, KOHYC, map, cdepa,
ceueHust (pUrypsl BpalieHus,
IUIOCKOCTB, Kacaromasics cepsl,
IWIMH/Ipa, KOHYCa, IUIOIIAb
MOBEPXHOCTHU MUPAMHU/IBI,
MPU3MBI, KOHYCa, IIMIINHIPA,

BBICTABJISIETCSL 00 yUYArOIIeMYCsl, €CITH
JEMOHCTPHUPYIOTCS 3HAHUS
OCHOBHOT'O y4€OHO- TPOTPaMMHOTO
Marepuaia B 00béMme,
HEO0OXOIMMOM IS NabHEHTIIeH
y4eOBbI U MPEACTOSIIeH PaboThI IO
npodeccuu, He OTIINYABIIUHCS
AKTUBHOCTBIO HAa IPAKTUYECKUX
(cemHrHApCKUX) U 1a00PATOPHBIX
3aHATHUSIX, CAMOCTOSTEITHLHO
BBINOJIHUBIIINIA OCHOBHBIE
IIPENYCMOTPEHHBIE IIPOIPAMMOi1
3aJ]aHMsl, OJJTHAKO JOMYCTUBIINN
MOTPEITHOCTH TIPU UX BBITIOTHEHUHT
U B OTBETE Ha 3K3aMeHe, HO
o0anaromui He0OXOAMMBIMU
3HAHUSMHU [ YCTPaHEHHUS MO
PYKOBOJICTBOM TIPEIIOIaBATEIs
HanOoJiee CyIIeCTBEHHBIX
HOTPEIIHOCTEM.

Orenka «2» -
«HEYIOBIIETBOPUTEIHLHO)
BBICTABJISIETCS 00YYaOIIEMYCsl, €CITU
0OHapyXUBAIOTCA TIPOOEIBI B
3HAHUSAX WM OTCYTCTBHE 3HAHHMA
10 3HAYUTEIBHON YaCTH
OCHOBHOTO Yy4eOHO-
IPOrpaMMHOTO MaTepuaa, He
BBINOJIHUBIIIEMY CAMOCTOSITEIHbHO
MIPELYCMOTPEHHBIE IPOIPAMMOi1
OCHOBHBIE 33/IaHUS, JOMYCTUBIIEMY
MPUHIMITHATHEHBIC ONTHOKHU B
BBITIOJIHEHUH MTPETyCMOTPEHHBIX
MIpOrpaMMOM 3aJJaHul, HE
oTpaboTaBIlleMy OCHOBHBIE
MPAKTHYECKHE, CCMUHAPCKHE,
71a0opaTOpHbIE 3aHATHS,
JIOITYCKAOIIEMY CYIICCTBEHHBIC
OILIMOKY MPH OTBETE, U KOTOPBIN
HE MOXET IPOI0JKUTh 00ydeHne
WIM TPUCTYIHUTH K
npo¢ecCHOHANILHOMN AeaTenbHOoCcOe3
JOTIOTHUTENHHBIX 3aHATUH 110
COOTBETCTBYIOIIEH TUCIUIUIMHE.
Onenka «5» - «OTIUYHO»
BBICTABIISIETCS, €CITH O0yUaAIOITHIICS
uMeeT TIyOoKre 3HaHUS y4eOHOTO
MaTepuaa 10 TeMe
MPAKTUYECKON pabOThI, TOKA3hIBACT
YCBOEHHE B3aMMOCBSI3H OCHOBHBIX
MOHATHI, UCTIONB3YEMBIX B padore,
CMOT OTBETUTH Ha BCE
YTOYHSIOIIUE U TOTIOTHUTEIHHBIC
BoIpochl. OOyJarommiics

Ornenka
pe3yabTaToB
BBITTOJTHCHU
s
MPAKTHIECK
0if paboTHI




momasas cheprl, 00beM Kyoa,
IPSIMOYTOJIBHOTO
napajuiesienunena, TupaMubl,
MPU3MBL, IWIKHIPA, KOHYCA,
nrapa; yMeHue u300paxarpb
MHOTOTPAaHHUKH ¥ TIOBEPXHOCTH
BpAIllCHUsI, UX CEYCHUS OT PYKH,
C TIOMOUIBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHUE PACIIO3HABATH
CUMMETPUIO B IPOCTPAHCTBE;
YMEHHE Paclo3HaBaTh
MIPaBUJIbHbIE MHOTOI'PAaHHUKY;
YMETh OIEPUPOBAThH
MOHSITHSIMH: JIBUKCHHEC B
IIPOCTPAHCTBE, IOJOOHBIE
(Gurypsl B IpOCTPaHCTBE;
UCIOJIb30BaTh OTHOIIICHUE
IJI0IIaIe TOBEPXHOCTEN U
00BeMOB MOAOOHBIX GUTYP TIPH
peIlIeHUH 3a/aY;

3HaHus:

- OTIEPUPOBATH MOHATUSIMH:
CIIy4alHBIH OIBIT U CIIy4aiiHOE
coObITHE, BEPOATHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIUUCIISTH BEPOSTHOCTD C
MCIOJIb30BaHNEM TpaduIecKuX
METOJIOB; MPUMEHSATH (HOPMYIIbI
CJIO’KEHUS] 1 YMHOXKEHUS
BEPOSATHOCTEM,
KOMOHMHATOpHbIE (PaKThl U
(OpMYITBI IPH pEIICHUH 3a/1a4;
OILICHUBATh BEPOSATHOCTH
peabHBIX COOBITHIA;
3HAKOMCTBO CO CITYYaiHBIMU
BEJIMUYMHAMU; YMEHHE
MPUBOUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX
YHUCell B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSX

- OIEPHUPOBATH MOHATHIMHU:
TOYKa, MpsMasi, MI0CKOCTh,
MIPOCTPAHCTBO, IBYTPAaHHBIN
yTOJI, CKpEeINBAIOIIHECs
psIMbIE, MTAPAIIIETBHOCTD U
MEPIICHIUKYIIIPHOCTD MTPSMBIX

JEMOHCTPUPYET 3HAHUS
TEOPETUYECKOTO U MPAKTUYECKOTO
MaTepuana 1mo TeMe MPaKTHIECKOn
paboThI, oTIpeaesseT
B3aMMOCBSI3UMEKTY ITOKA3aTeIIMU
3a/1a4u, Ja€T MPaBUIbLHBIAAITOPUTM
peleHus, orpeaenser
MEKIUCIUIITMHAPHBIE CBSI3U 110
YCIIOBUIO 33JaHHUSL.
Onenka «4» - «XopoIo»
BBICTABIISIETCS, €CITH 00yUarouiics
MOKa3aJ1 3HaHUE Y9eOHOTO
marepuana, yCBOMJI OCHOBHYIO
JUTEPATyPy, CMOT OTBETUTH MOUYTH
MIOJTHO HA BCE 3a/I1aHHbIC
JOTIOJTHUTEITHHBIE u
YTOYHSIOILIUE BOIPOCHI.
OO0yuaroiuiicst JEMOHCTPUPYET
3HAHUS TEOPETHUECKOTO U
MPAKTUYECKOTO MaTepHualia mo TeMe
NPaKTUYECKOI paboThl, TOMyCcKas
HE3HAYUTEIILHBIC HETOYHOCTH TIPU
pellleHuH 3a/1a4, UMes HETIOJTHOE
MOHUMaHKE MK TUCITUTLTHHAPHBIX
CBsI3€i MPU MPaBUILHOM BbIOOpE
QITOPUTMA PEIICHMS 33/ IaHUS.
Onenka «3» -«yIOBICTBOPUTEIHHOY
BBICTABIISICTCS, €CITU 00YJaIOITHIICs
B IIEJIOM OCBOMJI MaTepuain
MIPAKTHYECKON pabOTHI, OTBETHII HE
Ha BCE
YTOYHSIIOIUE U TOTIOTHATETHHBIC
Bomnpockl. OOyuarommiics
3aTPYAHSAETCS C MPABUIILHON
OLICHKOM IPEIIOKEHHON
3aJ1a4n,1a€T HEIOJHBIN OTBET,
TpeOYIOIINIT HABOISAIINX BOIIPOCOB
MpernoaBaTesi, BEIOOp aJlropuT™Ma
pelleHus 3a/1a4i BO3MOXKEH MPHU
HaBOJISIIIIAX BOIIPOCAX
npenojasarens. OueHka«2 -
«HEYJIOBIIETBOPUTEIHLHO)
BBICTaBJISIETCSl 00yYaroIIeMycs, eCIIn
OH MMEET CYIIECTBEHHBIC TTPOOESITHI
B3HAHUSAX OCHOBHOTO y4eOHOTO
MaTepHalia IPaKTHIeCKO paboTEI,
KOTOPBIH MOJHOCTBIO HE PACKPBLT
coJiep’KaHue BOIIPOCOB, HE
CMOTOTBETUTH Ha YTOUHSIOIIUE U
JIOTIOTHATETLHBIC BOTIPOCHI.
OOyuaromuiics qaér
HEBEPHYIOOIIEHKY CUTYaIlHH,
HEMPaBWILHO BBIOMPAET aIrOPUTM
NEUCTBHUI.

O1enka
pe3ynbTaTo
B peIICHUS
CUTYaIlMOHH
BIX 3a/1a4




Y TJTOCKOCTEM, YroJl MEXIY
PSIMBIMH, YTOJI MEKITY
MPSMON U TIOCKOCTBIO, YTOJl
MEXy TIIOCKOCTSAMH,
paccTosiHuE OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE MEXKITY
MPSIMBIMU, PACCTOSTHUE MEXKITY
IJIOCKOCTSIMU; YMEHHE
HCII0JIB30BATh NP PELICHUN
3aJa4 U3y4eHHbIE (PaKThl U
TEOpPEMBI [IJIAHUMETPUH;
YMEHHE OIICHUBATh pa3Mephbl
00BEKTOB OKPYKAIOILIEr0 MUPA,
ONEepUPOBATH MOHSATUSMU:
JIBIDKEHUE B MPOCTPAHCTBE,
o 100HbIe PUTYPHI B
IIPOCTPAHCTBE; UCIIOJIB30BATh
OTHOIICHHE TUIOIIA e
MOBEpXHOCTEH 1 00HEMOB
no100HbIX puryp npu
pEIlIeHUH 3a/1a4;
- BBIYUCIISITH TEOMETPUUECKUE
BEITMYUHBI (JUTMHA, YTO,
ILIONIAb, 00BEM, IIIOIIAAh
MOBEPXHOCTH ), UCIIOJIb3YS
U3y4eHHbIE (POPMYIIBI U
METO/IbI;
- ONEPUPOBATH MOHATUIMH:
NpsIMOYTOJIbHAS CUCTEMA
KOOPJUHAT, KOOPUHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKaJISIPHOE
IIPOU3BENICHUE, YTOI MEKIY
BEKTOPAMH, CyMMa BEKTOPOB,
MIPOU3BE/ICHNE BEKTOpa Ha
YHCJIO; HAXOJUTh C MTOMOIIBIO
M3YYEHHBIX (hopmyI
KOOPJAMHATHI CEPEIUHBI
OTpe3Ka, pacCTOSTHUE MEXTY
JIBYMsI TOUKaMHU;
-yMETb BBEIOMPATH TTOAXOISMIIHA
I/I3y‘leHHBII>i MCTOJ AJId pCIICHUA
3aaa4u, paCrio3HaBaTb
MaTeMaTrdeckue (haKThl 1
MAaTEMATUYCCKUC MOACIIN B
IIPUPOJIHBIX U O6H.[eCTBeHHI)IX
SIBJICHUSX, B UCKYCCTBE; YMCHHUC

OreHka «5» - «OTIIMYHO»
BBICTABJIIECTCS, €CIIU AAETCA
KOMIUIEKCHAsl ~ OIICHKA
MPEUIOKEHHON CUTYALINH;
JEMOHCTPUPYIOTCS TITyOOKHe
3HaHUS TEOPETUYECKOT0 MaTepuaia
U YMEHHUE WX TPUMECHSTH;
MOCJIEeI0BATENbHOE, IPABUIHLHOE
BBITOJIHEHUE BCEX 331aHUMN; YMEHHE
000CHOBAHHOM3JIAraTh CBOM MBICIIH,
JenaTh He0OXOIMMBbIE BHIBOJIBI.
Onenka «4» - «Xopoio»
BBICTABIISICTCS, €CIIU JIAeTCs
KOMILIEKCHAsI OLIEHKa
IPEJIOKEHHON CUTYalH;
JEMOHCTPUPYIOTCS TITyOOKHE
3HaHUS TEOPETUYECKOTO MaTepuaia
U YMEHHUE WX MPUMECHSTH;
MOCJIEeI0BATENbHOE, IPABUIIHLHOE
BBITTOJTHEHHME BCEX 3aJaHUM;
BO3MO>KHBI €TMHUYHBIC OLTHOKH,
UCIIPaBJIIEMbIE CAMUM
CTYACHTOMIIOCIIE 3aMEYaHHUS
penoaaBaress; yMeHUue
000CHOBAHHO HM3J1araTh CBOU
MBICJIH, JIeJIaTh HEOOXOJUMBbIE
BBIBOJIBI.

Onenka«3»- «yA0BIETBOPUTEILHO»
BBICTABJISIETCS, €CJIU CTYJIEHT
JIEMOHCTPHUPYET 3aTPYIHEHUS C
KOMILIEKCHOW OLIEHKOU
MPEUIOKEHHON CUTYALINH;
HETIOJIHOE TEOPETUYECKOE
000CHOBaHUE, TpedyrolIee
HaBO/IAIIMUX BOIIPOCOB
MIpenoaBaTeis; BbINOIHIET
3aaHus TIPU TOJICKa3Ke
MIperoiaBaTeisl; 3aTPyAHAETCS B
(dhopmynupoBke BbIBOAOB. OlieHKa
«2» - «<HEY/IOBJIIETBOPUTEIHLHO»
BBICTABIISIETCS, €CIHM JaHa
HelpaBUIIbHAs OLIEHKA
MIPETIOKEHHOM CUTYAIIHH;
OTCYTCTBYET TEOPETHUECKOE
000CHOBaHHE BBINIOJHEHUS
3aJaHUMN.

OreHka «5» - «OTIMYHO»
BBICTABJISIETCS, €CIT 00 yJarOIIHICs
BBINOJIHUI paboTy 6e3 ommnboK u
HEJI0YETOB, JOIMYCTHII HEe Ooee
OJIHOT'O HEJI0YETA.

Onenka «4» - «Xopoio»
BBICTABJISIETCS, €CITU 00 yUaroIUiics
BBITIOJIHIIT paboTy NOJHOCTHIO, HO

OreHka
PE3yJIbTaToB
u
IMUCHbMEHHO
TO ompoca




MIPUBOJIUTh MPUMEPHI
MAaTEMATUYCCKUX OTKpBITI/Iﬁ
POCCHUICKOI 1 MUPOBOI1
MaTeMaTHYeCKOM HayKHn

YMETb NPOBOJIUTH
ucclieioBaHue (QyHKINH;
-cBOOOJIHO OTIEPUPOBATH
IOHATHAMM:. YCTHOCTD (I)YHKI_II/II/I,
NEePUOJUYHOCTD (DYHKILINH,
OTPaHUYEHHOCTDH (DYHKIINH,
MOHOTOHHOCTB (byHKI_II/II/I,
IKCTpEeMYM (YHKIIUH,

- BJIQIETh 3HAHUSIMHU
MOHSTUIHOTO anmapara;
JBUKECHHE, TapauIeTbHbINA
MEPEHOC, CHMMETpPHUS Ha
IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, IPeoOpazoBaHue
no00us, mot00HbIe (PUTYPHI;
YMETb pacro3HaBaTh paBHbIE U
1o 100HbIe PUTYPHI, B TOM
YHClie B IPUPOJIE, UICKYCCTBE,
apXUTEKType; yMEThb
UCIIOJIb30BaTh T€OMETPUUECCKUE
OTHOUICHHUS, HAXOAHUTb
FeOMETPUYECKUE BETHUMNHBI
(nmuHa, yroi, oAb,
00beM) TIpH PEIICHUH 3a/1a4 U3
JIPYTUX y4eOHBIX PEAMETOB U
W3 peIbHOM KU3HH.

JOITYCTHII B HEHl He OoJiee OTHOM
HerpyOoi OIMOKHA U OJHOTO
HejoueTa, WK He 0oJee IBYX
HE/I0YETOB.

Onenka «3» -
«yJIOBIICTBOPUTEIIEHOY
BBICTABJISIETCS, €CITH O0yJarOIIUHCS
TPaBIJIBHO BBITIOJIHUIT HE MeHee
MIOJIOBUHBI pabOTHI WIn
JonycTusl He Oonee ABYX rpyObIx
omuOOK, WId He 0ojee OgHOM
rpy0oii u oHON HErpyOoil OINOKH
¥ OJIHOTO HEo4YeTa, Wik He Oojee
JBYX-TPEX HErPyOBIX OMIMOOK, WIN
OJTHOW HETpyOOH OIMIMOKH M Tpex
HEJI0YETOB, WJIH IIPU
OTCYTCTBUHUOIIMOOK, HO TIPU
HAJIMYUU YCTHIPEX-TISITH HET0YCTOB,
TUIOXO 3HACT TEOPETUUCCKUI
Marepuall, JOMyCKaeT HCKaKEHHE
(hakToB.

Orenka «2» -
«HEYIOBJICTBOPUTEILHOY
BBICTABIIICTCS, €CITU 00YJarOITHIICs
JOITYCTHJI YHCJIO OIIMOOK U
HEJI0YETOB, IPEBOCXOIAIIEEe HOPMY,
IIPU KOTOPOH MOKET OBITh
BBICTABJICHA OILICHKA «3», WIN
€CIIU TPABWIHLHO BBIIOJHUII MEHEES
TIOJIOBUHBI

paboTHI.

5. TumoBble KOHTPOJIbHBIE 3aJaHUS UJIH UHBIC y‘lEﬁHO'MeTOI[I/I‘-leCKI/Ie MaTrepuaJjbl,
HQOGXOIII/IMBIE AJIs1 OHCHUBAHUA CTCIICHHU C(l)OpMPlpOBaHHOCTI(I KOMIIeTEeHIIMH B nmpounecce

OCBOEHHUS Y4eOHOI TN CIUNIHHBI

Kommext KOHTPOJBbHO-OUCHOYHBIX CPCACTB BKIOYACT B ceOls neaarorudcCKue
KOHTPOJIbBHO-U3MEPUTCIIbHBIC MAaTCPUAJIbI, ITPEAHA3HAYCHHBIC JIS1 OIPECACIICHUA COOTBCTCTBUA (I/IJ'II/I
HeCOOTBeTCTBI/ISI) HHIWBHUIYAJIbHBIX O6paSOBaTeJ'H)HI)IX }IOCTI/I)KCHI/II\/’I OCHOBHBIM IIOKa3aTCJIAIM
PE3YyJIbTAaTOB IIOATOTOBKH.

K OK3aMCHY JOITYCKAarTCA 06yqalom1/1ecs1, CAaBHIUC MPAKTUYCCKUE 3aJaHUA.
OKk3aMeH IMPOBOAUTCH IO PACTIMCAHHUIO CCCCHUU.

5.1. IlepeyeHb BONPOCOB /LISl MOATOTOBKH K 3Kk3ameHy (1 cemecTp)
1. 1 Kopuu u crenenu. KopHu HaTypanbHOHM cTeneHM M3 uyuciia U UX cBoiictBa. CTeneHu c

palMOHANBHBIMM ITOKA3aTEISAMHU, UX CBOKCTBA. CTENEHU C JEHCTBUTEIBHBIMU MOKA3aTEIIMU.
CBolicTBa CTENEHHU C IEHCTBUTEIBHBIM NIOKA3aTEIIEM.



10.
11.
12.

Hw

7.
8.

9.

Jlorapudm. Jlorapubm uymcma. OCHOBHOE norapupMHUUECKOe TOXKIECTBO. JlecITHYHBIC W
HaTypaibHble sorapudmel. IlpaBuma neiictBuii ¢ norapupmamu. Ilepexon kK HOBOMY
OCHOBAHHUIO.

[IpeoOpasoBanue  anreOpamdyeckux  BelpakeHHi.  [IpeoOpa3zoBaHue  palMOHAIBHBIX,
UppalMOHAIIbHBIX CTEIIEHHBIX, TOKAa3aTeIbHbIX U JIOTapU(MUUECKUX BBIPAKEHUH.

Panuannas mepa yria. BpamartenbHoe asuxeHune. CHHYC, KOCUHYC, TAHT€HC U KOTaHI'€HC
qucia.

OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBa, (GopMynbl npuBereHus. CHHYC, KOCHHYC H
TQHI'€HC CYMMBl M Pa3HOCTHU JBYX yrjoB. CHHYC M KOCHUHYC JABOHHOro yria. ®opmyiisl
noJoBUHHOrO  yrna. IlpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKHX  (YHKIMH B
IIPOM3BEICHNE U IPOU3BEACHUS B CyMMY. BblpaxkeHne TpuroHoMeTpudyeckux (QyHKIMNA yepes
TAQHT€HC MOJIOBUHHOTO aprymeHTa. lIpeoOpa3oBaHusl MPOCTEHIINX TPUTOHOMETPHUECKUX
BBIPAYKCHHUIA.

IIpocreiile TPUrOHOMETPUYECKUE ypaBHEHUS. PelieHne TpUroHoMeTpUIeCKUX YPaBHEHUN.
[Ipocreiine TPUrOHOMETPUYECKHE M HEPABEHCTBA. APKCHHYC, apKKOCHHYC, apKTaHI'€HC
qucia.

Oynkiun. O6acTh ONpeNieneHnss U MHOXKECTBO 3HAYEHMH; rpa@uK (YHKLUHU, TOCTPOEHHUE
rpadukoB pyHKUMH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiicTBa  (yHKUMH:  MOHOTOHHOCTb,  YETHOCTb,  HEYETHOCTb,  OIPAaHHMYEHHOCTb,
NEPUOUYHOCTh. [IpOMEXYyTKH Bo3pacTaHusi W yObIBaHMS, HauOOJbIIee M HAMMEHBIIEEe
3HAa4YeHHUs, TOUKU IKcTpemyMa. I'paduueckas uHtepnperauus. [Ipumepsl QyHKIMOHAIBHBIX
3aBHCUMOCTEH B peabHbIX MTPOLIECCAX U SBICHUSX.

O6patnbie ¢yHkuuu. OOnmacTh ompeneneHuss U OO0JIACTh 3HAYCHW OOpaTHOW (YHKIUU.
I'padux oOpaTHO# GyHKINH.

Onpenenenus GyHKIUN, X CBOMCTBA U TpadUKH.

OOpaTHble TPUTOHOMETPUUYECKUE (PYHKIIUH.

IIpeoOpa3oBanust rpadukoB. IlapamienbHblii NepeHOC, CUMMETPUS OTHOCHUTEIBHO OCEH
KOOpJAMHAT M CHUMMETPHUS OTHOCUTENIbHO Haudajga KOOPAMHAT, CUMMETpPUS OTHOCHUTEIBHO
IPSIMOH Y = X, pacTshKeHHE U CKaThe BA0JIb OCel KOOpIUHAT.

5.2. IlepeyeHb BONPOCOB /IS MOATOTOBKHU K IK3aMeHY (2ceMecT)

IIpuMmepsl UCIIONB30BaHUA IPOU3BOJHOM [UI HAXOXACHUSA HAWIYYIIEro peuieHus B
NPUKIAIHBIX 3a7adax. Bropas npou3BoaHas, ee T€oMEeTpUUYECKU U (U3NYECKUH CMBICIH.
[IpumeHeHHe TNPOU3BOAHOM K HCCIENOBAHUIO (DYHKIMM M TOCTPOEHHUIO TIpaHUKOB.
Haxoxaenue ckopoctu ajs nporecca, 3aJaHHoro (popmysoi u rpadukoMm.

[TepBooOpa3zHas u uHTerpai. llpumMeHeHne ompeneNeHHOro HMHTEerpajia Juls HaXOKICHUs
wionaaM  KpuBosivHenWHOM Tpanenmu. Popmyna Heroorona—IJleiiOnuna. Ilpumepst
IPUMEHEHUs UHTErpaia B (PU3UKe U T€OMETPUH.

PaBHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

PannoHanpHbIe, UppalMOHAIbHBIE, ITOKA3aTEIbHBIE U TPUTOHOMETPUYECKUE YPAaBHEHUS U
cuctembl. OCHOBHBIE MPUEMBI UX peEIIeHUs (Pa3joKEeHHUEe Ha MHOXHTENHU, BBEIEHHE HOBBIX
HEN3BECTHBIX, MOICTAHOBKA, rpauuecKuii MeTon).

PannoHaneHbIe, MppalMOHANbHBIE, MTOKA3aTEIbHBIE U TPUTOHOMETPUYECKUE HEPABEHCTBA.
OcHoBHBIE TIpHeMBbl UX pemieHus. Vcronbp3oBaHue CBOWCTB M rpadukoB (GYHKUMN TpU
pellleHnn ypaBHEHUHN M HepaBeHCTB. Metoa nHTepBasioB. M300paxkeHne Ha KOOpAMHATHOM
IIJIOCKOCTH MHOXKECTBA PELICHUM YpPaBHEHUN W HEPABEHCTB C JIBYMs IIEPEMEHHBIMU U HUX
CUCTEM.

Bepmunsbl, pebpa, rpaHu MHororpaHHuka. PasBepTka. MHororpansble yribl. Boeimykibie
MHOrorpanHuku. Teopema Disepa.

[Tpusma. Ilpsimast u HaknoHHas npusma. [paBunbhas npusma. [lapamenenunen. Kyo6.
ITnpamupa. [IpaBunbHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

CummeTpui B KyOe, B apajuiesienuiiesie, B Ipu3Me U MUpaMuie.

10. Ceuenus xyOa, MpU3MBI ¥ THPAMUJIBI.



11. Huwmaap u koHyc. YcedeHHBIM KoHyc. OcCHOBaHWE, BBICOTa, OOKOBasi IMOBEPXHOCTb,
oOpazytomas, paBepTka. OceBble CEUCHHS U CEUSHHsI, TapajlieIbHbIe OCHOBAHUIO.

12. O6bem u ero uzmepenue. Marterpansuas Gopmyna oobema.

13. ®opmynel obbema KyOa, MNPSMOYroJbHOTO NapaijieNienunena, OpU3Mbl, UIHHIPA.
dopmyiibl 00beMa MUpaMUIbl U KOHyca. DopMysbl IIONIAIU MOBEPXHOCTEH LMWIMHApPA U
KoHyca. @opMyIbl oObeMa mapa ¥ iomaan chepsl.

14. Tlomo6wue ten. OTHONIICHHS TUIOIIA/ICH MOBEPXHOCTEH U 00BEMOB IMOJOOHBIX TEll.

OuenuBanue pe3ynbrara 3K3aMeHa no gucuumimie «Matematukay (1cemectp)

OCYILIECTBJISIETCS] B COOTBETCTBUU CO CIEAYIOLIMMU PEKOMEHIAIUSAMMU:
B ClIy4ae MPOXOXKACHMS aTTeCTallud B MUCbMEHHOW ¢dopMe 3aJaHHe CUUTAETCS BBINOJHEHHBIM
BEPHO, €CJIM CTYJCHT BbIOpal MpPaBWIBHBIA MyTh PEIICHHs, W3 MUCHbMEHHOW 3allMCH pEIIeHUs
MOHSITEH X0/ €r0 PacCyXJACHUI, IOTy4YeH BEPHBII OTBET.

JUig mosydeHus: OTMETKU «3» JIOJDKEH NPAaBUIBHO BBIIOJHUTH HE MEHee 6-7- 3aJaHuil.
OtMeTKa «4» BBICTABIISIETCA MPH BhINOIHEHUU 8-9 3amanuii. OtmeTka «5» craButcs 3a 10-11 BepHO
BBITNIOJTHEHHBIX 3a/1aHUH.

BapuanT 1
37 . 14
1)Ynpocrute Boipaxenue : % b
dx+22

3

)
2) Haiinute KOpeHb ypaBHEHUSA:

log, 25+log , 0,64
3) Berumciure: ¥ ¥

2
Sx—-x <0

4) Pemmte HepaBeHCTBO X+ 2

5) Pemmre ypaBHEHHUE 2sin x—+/3=0
3x+10.2 - L
6) Permure HepaBEHCTBO 27 .

25.4°8% Z202-15x
G508 M0 _ o ghsS

7) Pemmte ypaBHEeHUE

8) BrlunciuTe 3HAYCHHE BBIPAKCHUS

9) Pemmre ypasnenne 1% ~ ?("41':') —-30=0

3cos(mw—B) +sin(5 + B)

10) HaiiiuTe 3Ha4YeHHE BBIPAKCHUS cos(B +37)
12
11) Haiimute 3HauCHHE BBIPAKEHHS sin?37° + sin® 127°,
Bapuanr 2

2.5 08
1) VYmpocrure BeIpakkeHue # 3 A



2) Berumncnure 3/0,00001-32 :

3) Beruucnure lg 500-1g 0,5

x+1 >0

-2
4) Pemmte HepaBeHCTBO X —4x

5) Pemure ypaBHeHUE E tgx+1=0 :

10?.2—?{ (L
6) Pemnre HepaBeHCTBO 100 |

logr s
7) Pernte ypaBHEHHE 4577 =12x-15

10" 7(/T0) ~30 =0

8) Pemnre ypaBHEeHHE

logyss _ logyo3
9) Berunciure 3Hau€HUE BbIPAKEHUS 3. 157~ 1447

3cos(mw—B) +sin(5 +B)
10) HaiiauTe 3HaueHME BBIPAKEHHUS cos(fB +3m)
12
11) HaiinuTe 3Ha4YCHHE BBIPAKCHUS sin®37° +sin” 127°,

OneHuBanue pe3yibTaTa »dK3aMeHa Mo JgucuuivinHe «Marematuka» (2 cemectp)
OCYIIECTBIISICTCSA B COOTBETCTBHU CO CJIEYIOLIIMMH PEKOMEHIALASAMM:
B Cllyyae MpPOXOXKJIEHHs aTTeCTallud B NHUCBMEHHOH (opMme 3ajaHue CUMUTAETCS BBITOJHEHHBIM
BEpPHO, €CJIM CTYAEHT BbIOpal MpaBWIbHBIA IMYyTh PEIICHUs, W3 NMHCbMEHHOM 3alluCH pPELICHUS
MOHATEH X0/l €r0 PacCyKAEHUH, IIOJIy4eH BEPHBIN OTBET.

JUia monmy4yeHus: OTMETKU «3» JIOJDKEH MpaBWJIBHO BBINIOJIHUTH HE MeHee 4- 3aJaHuil.
OtmeTKa «4» BBICTAaBIISIETCS NPU BBINOJIHEHUHU 5-6 3amaHuil. OTMeTka «5» cTaBUTCA 3a 6-7 BEPHO
BBIIIOJIHECHHBIX 3aJJaHUM.

Bapuanr 1

1. Ha PHUCYHKE U300paKeH rpadux Y = () — IPOU3BOIHOM
byHKIIUA f (x) » oripeiesieHHON Ha uHTepBaie (—3; 19). Haiiaute xonuuecTBo TOUEK
MakcuMymMa (pyHKIIUU f (x), IIPUHAUIEKAIMX OTpe3Ky [—2; 15].



A 3 =1"[x)
AY
/ \ / N
1
B Tol1 ), \NEIE

AN \ L W

Y N/
RERE

y= = +x+25

2. Haiinute Touky MUHUMYMa (QYHKIUU X .

9 .
3. Haiigure npousBoauyro GyHKImMu Y = 10x" —sin x

4. Ha pucynke u306paskensl rpaduk GpyHKIUE » f (x] Y KacaTellbHasl K HEMY B TOUYKE
Xo. Halinure 3HaueHHe NPOU3BOHOM B TOUKE Xg.

X
o

S

o
—
B -

5. B mpsmom mnapasuienenunesne cTOpoOHbl OCHOBaHHS paBHBI 2 ¢cM M 8 cM, 00pa3yroT
yron 30° . HaifT MOJHYIO MOBEPXHOCTH MApaIUIENeIHIEa, eCli ero OOKoBas
oBepxHOCTh paBHa 200 eM?.

6. B npaBuibHON ueTelpéxyronbHoi nupamue SABC/] Touka O-ueHTp OCHOBaHuUSA, S —

BepmnHa, SB = 13, AC = 24. Haiinurte mymuny otpeska SO.

7. Haiinure o6bem V yactu KoHyca, N300paKEHHOM Ha pUCYHKe. B oTBeTE yKakute Va"f T
<

Bapuanr 2



1. Ha pHUCYHKE U300pakeH rpaduk Y — fix) — IPOM3BOIHOM
GbyHKITII f (x)vonpe;[eneHHoﬁ Ha uHTepBane (—3; 19). Haiigure KOMUYECTBO TOYEK
MakcuMyMma QyHKIIHH f (x) » IPUHAJICKAIUX OTpe3Ky [—2; 15].

YA »=lf"[x)
AY
/ \ / N
1
B lol 7 19|
AN \ A,
Y Y
[ 13
y= = +x+25
2. Haiinure Touky MUHUMYyMa (YHKIIUN X .

3. Haiizure mpom3BoxHYIO GYHKIMHA Y = 6X—COSX.

4. Ha pucynke nuzo0paxensl rpapuk GyHkuuu ¥ = S{x) U KacaTellbHasl K HEMY B TOUKE Xo.
Haiinnre 3Ha4eHne NpoOU3BOJHOM B TOUKE Xo.

y.* l

N

5. B mpaBuiibHO# ueTsipéxyronbHoi nupamuse SABCJI Touka O — ieHTp OCHOBaHMS, S —

BepmuHa, SO = 8, B/l = 30. Haiigute 6oxoBoe pedpo SC.
s

6.ABCDAB;C1D; — npaBwibnas npusma. AB = 6cm, AA1= 8cm.Haiitu yron mexay npsmMbIMU
AA; u BC; nnomaas noiHON MOBEPXHOCTH TPU3MBI.

7.Haiinute 06beM V yacTu HWIMHIPA, U300pakeHHOW Ha pUCYHKe. B oTBeTe ykaxure V/m .




3.2 Tekymuii KOHTPOJIb YCIIEBAEMOCTH
BxoaHOM KOHTPOJIb 3HAHUU

Bapuanrt 1
Ne 1. BBIOJIHUTE O€HCTBUA:

2at+2B 1 1
B a—B a+s >

No 2. Pemnth ypaBHEHUE :
a) 4—5C3x+25)=3x+95
6) 7X°+9x+2=0

Ne 3. Pemunthb cuctemy ypaBHEHUH :

a) x+y=1
x+2y=0

6) [P—-y=-1
+y=1

Neo 4. Peminth cucteMy HEPABEHCTB :
2x—1 20
{15 —3x =20
No 5. Pemiuth HEpaBEHCTBO
3 -2x-1<0
Ne 6. HOCszOI/ITB rpaduk QyHKINH
y=-x"+6x-5
Neo 7. Pemnts 3amauy: Anapeit crapuie Ouera Ha 4 roaa, a Oner crapiie bopuca B 1,5 paza.
Bwmecte um 36 net. CKOIBKO JIET KaXXI0MY U3 HUX ?

Ne 8. Haiitu cymMy N nepBbIX 4iieHOB apupmeTnyeckoit nporpeccun 6, 3, 0, -3, ..., ecnu
n=14.

Bapuant 2
Ne 1. BBITTOJIHUTE OeHCTBHA:
Xty X _ Xy
2 -5 )
Ne 2. Pemnts ypaBHEHUE™
a) 4x—5,5=>5x—-3(2x-1,5)

6) 5x°-8-4=0
Ne 3. Pemnth cuctemy ypaBHEHUH :

a) x-3y=-1
-5y =4

6) |x¥*— 4y =5
+y=4
Ne 4 -Peminth cucreMy HEPABEHCTB :
4x+2 <0
717—2x =20

Ne 5. Peminth HEpaBeHCTBO



22+ 5x-3>0

Ne 6. HOCTZpOHTL rpaduK GyHKIUU

y=-x"-2x+3

Ne 7. Pemunts 3anauy: BoBa crapme Aptéma Ha 3 rona, a Aptém crapiue Anekces B 2 pasa.
Bwmecte um 33 rosa. CKOJIBKO JIET KaXJ0OMY U3 HUX ?

Ne 8. Haiitu cymMy N mepBbIX WieHOB apupMeTrnueckon nporpeccun 16, 13, 10, 7, ..., ecnu
n=11.
Kputepun onieHKH KOHTPOJIBHON pabOThI
3ananus basibt [Ipumeuanue
1-8 10 Kaxx b1t mpaBuiibHBIN OTBET 1 Oayun

MakcumanbHbIN 0at 3a padoty — 10 6ammoB

IIIxana mepeBoja 6AIJIOB B OTMETKH

TMETKa Yucno 6am1oB, HEOOXOAUMOE ISl TOITYYEHHUSI OTMETKH
« 5» (OTIMYHO) 10-9
« 4» (xoporio) 8-7
« 3» (YIOBJIETBOPUTEIILHO) 6-5
« 2 « (HEYJJOBJICTBOPHUTEIIBHO) MeHee 5

Brluncnenue 3HaueHull BBIDAKECHNUM. YPAaBHEHUSI W HEPAaBEHCTBA.

[lenb: mpoBepka 3HAHUM M MPAKTUUECKUX YMEHUH OO0YyYaroIIMXcs.

Al. Beraucaure:

1 BapuaHT
0,725+ 0,6 +l - ;3
1 3 -0,25.

0,128-6-— —-0,0345: —
4 25

A2. Pemiuth ypaBHEHHUS:
1) 2x* +5x—-1=0;
Bl. Peminte HepaBeHcTBa:

1) 4-2x<1-(4x-1);

B2. Pemuth cucteMy ypaBHEHUIA: {

C. Pemite ypaBHEHUS:

Al. Beraucaure:

A2. Pemiuth ypaBHEHHUS:

2) 3x% = x: 3) 4x—1_3x+2=1.
2 4
2) 2x=1.0.
5-—
2X+5y =15
x-2y=3"
1) 5-(x=1)* =3-4x+5x*; 2) Jx+2=X.
2 BapuaHT
0,425 + 0,9 +l + E
40 20 1
05-1°—0023: 2> 4
5} 25
2)-3¢ =x: 3 4x—1_3x+2:1;

1) 4x* -5x—6=0;

Bl. Pemutes HepaBeHcTBa:

D21-x)>5x—-(3x+2); 2) c

3 6

2x+1

>0.




X+5y =15

B2. Peumute cucrem aBHEHUU: .
P {3x —2y=-6

C. Pemmre ypaBHeHus:
1) 5-(x+2)* =3-4x+5x*; 2) Vx-11=x.

Kputepun o1ieHKM KOHTPOJIBLHOW PabOThI

Samanus bamer [Ipumeyanue
Al —-A2 4 Kax b1l mpaBuibHbIN oTBeT | 6amn
B1- B2 6 Kaxxp1it mpaBuiIbHBIN OTBET 2 Oasuia
C 6 Kax el mpaBrIIbHBIN OTBET 3 Oayua

MakcumanbHbIi 0amt 3a padoty — 16 6amios

[IIxana nepeBoja 6AJJIOB B OTMETKHU

TMETKA Yucino 6amioB, HEOOXOAUMOE ISl TIOTYYCHUSI OTMETKH
« 5» (OTIMYHO) 16 - 15
« 4» (xopomio) 14 - 13
« 3» (yIOBJIETBOPUTEIIHLHO) 12-10
« 2 « (HEeYAOBJIETBOPUTENIHHO) meHee 10

CaoticTBa QyHKIIMI U UX TpaduUKH.
Llenp: mpoBepka 3HAHWMN W TPAKTHYECKUX YMEHHH OOyYaroIIUXCH.

1 BapuaHT
Al. Kako# u3 rpaukoB, H300paeHHBIX Ha pucyHkax 1) —4) 3amgaer QyHKIUH

AL

Y

>

A) 1) b)2)B)3)I) 4).
A2. Haiiaure obmacts onpezenenus GpyHkuun Y = V4xX—1

1
A) x>2;Bb)x<2; B)xzz; N x<2.




A3. Tlo rpaduky pyuxun y = f(X) ykaxkure Y
a) o0nacTh onpeneneHus QyHKIUY, 5/
0) HynH QyHKITUH; N /
B) IPOMEXYTKA  TIOCTOSSHHOTO  3HaKa T
byHKINY; / :
I) TOYKH MaKCUMyMa ¥  MUHUMyMa
byHKIHY; -4 B/ -1 1 P
1) IPOMEXYTKH MOHOTOHHOCTH;
€) HanOoJIbIIee U HAMMEHBIIICE 3HAUCHUS 4
byHKIUY; 5
) 001acTh 3HaYCHUN (QYHKIIUH.
A4.Cpenu 3a1aHHbIX GYHKIUN YKKUTE
YETHBIE .
1) y=2x% 2 y=Jx; 3)y=5x
A) h)u3);, Bb) 1), B) 3).
. 2x+1
B. Haiigure o6nacts onpeaeneHus QyHKIHH Yy = XD
C. Ioctpoiite rpaduk pyHKIUU Y = x> —4x+3 u YKa)KUTE €€ CBOMCTBA.
2 BapuaHT

Al. Kakoii u3 rpaukoB, n300pakxeHHBIX Ha pucyHkax 1) —4), 3agaet pyHKIM0?

¥
’ Vv ’ /T\
— >

X X

v

¥
A) D). B) 2). B) 3). I) 4).
1

9-3x

A2. HaiinuTe obnacth onpeaencHus QyHKIUH Y =

A) x>3; b) x<3;B) x>3; I') x<1/3.

A3. o rpaduky pynkmun y = f(X) ykaxwure: y

a) 0051acTh orpeneaeHus] PyHKINH;

0) Hy1M QyHKIMH;

B) IPOMEXYTKU TOCTOSSHHOTO 3HaKa

GbyHKIIY;

N OB O

') TOYKH MaKCUMyMa U MUHUMYyMa

GbyHKIIY; —

1) TPOMEXKYTKH MOHOTOHHOCTH; \

€) HauOoJbIlee 1 HaUMEHbIIIee \

3HA4YCHUS (QYHKIINH,

) 00J1acTh 3HaUEHUH (QYHKIMH.

A4. Cpenu 3agaHHBIX QYHKIIMHA YKOKUTE HEYETHBIC.
Dy-28 Dy-oi Yyosx
A) 1)wu 3); b) 2); B) 2)u 3); I 3).



B. Haiigure oGnacts onpeneneHust QyHkouu y =

2+ x?

X(x=5)

C. ocrpoiite rpadhuk QyHKIUU Y = X*-2x+1u YKaXXUTE €€ CBOMCTBA.

Kputepuu o1ieHKM KOHTPOJIBLHOW PabOThI

Samanus bamner [Ipumeuanue
Al — A4 10 Kaxnip1ii mpaBuiibHbIN oTBeT 1 Oamn
B 2 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiuia
C 3 Kaxaplii mpaBrIIbHBIN OTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 15 6amios

[IIxana nepeBoja 6AJJIOB B OTMETKHU

OTmeTka Yucno 6amioB, HEOOXOAUMOE JIJIS TIOYYEHUS] OTMETKH
« 5» (OTIMYHO) 15-14
« 4» (xoporio) 13-12
« 3» (YIOBJIETBOPUTEIILHO) 11-10
« 2 « (HEeYAOBJIETBOPUTENIHHO) meHee 10
OTBETHI K 33/IaHUSIM
1 Bapuanrt 2 Bapuant
Al |B)3 A)l
1 b) x<3
A2 |B)x> 2
a) xe[-3:5]; 6)-2; 4; B) y> 0 mipm a) xe[-3;4];6)-2; 1;8) y> 0 mpu
xe(-2;4); y<0mpu xe[-3,2)u(45]; | xe[-3,-2)u(L4]; y <0 mpu xe(-2;1);
DxXmax = 0,2 Xmin = 1; 1) T npu I)Xmax = 2; Xmin = = 1; 1) ¢ T npu
A3 e[—3;0]u[1; 2]; ¢ ¥ npu Xe[O;l]u[Z; 5]; Xe[—];Z]u[S; 4]; ¢ ¥ npu
€) Yaaus = 6 Y wamu = = 1; xe[-3-1u[23];
) ye[-16]; €) Yuans = 25 Y vanw = - 3
x) yel-3:2];
A4 | B)1 B) 2)u 3)
B |x=#0;x#1,; x #0;x#5;
y=X—4x+3=(x-2)°-1 y=xX—2x+1=(x-1)°
1)xe R;2) ye[—1;+ oo]; 3) byuknus 1)Xxe R; 2) ye[—0;+oo]; 3) pynkums
oOuiero Buaa; 4) y > 0 npu oOuiero Buaa; 4) y > 0 npu Bcex x Kpome
¢ xe(-01)u(3+x); y <0mnpu xe(L3); 1;5) ¢ T mpu xell; +);
5 ¢ T npu Xe[2;+oo); $ J mpu $ 4 npu Xe(—oo;l];
xe(-o0;2];

CreneHHas U NoKa3aTejbHasi PyHKUMU

1. Haiitu o6sacTh onpezeneHus CTeneHHoW QyHKINN Y = V2x2+3x—2.
2. PemmTh UppallMOHAIBHOE YPABHEHHE:

a)V2x —5=2-x;
6)V1 —2x -V13 +x =Vx + 4.

3. PemnTh nppanroHaIbHOE HEPABEHCTBO:

V25 —x2 > 4.

4. CpaBHUTD yuCHa :

oo8




6) 12718 u 12722
5. Pemnuts ypaBHeHHME:!
a) 5" = 125%2;
6)3* -3 =-78;
2x%- 4
1
B) 11 = 1
r) 777 -87+1=0.
6 Pemuth HEpaBEHCTBO:

a) (§)2X+1 S 1’
6)9* +3*~ 12 > 0.



5.3. TunoBble KOHTPOJIbHBIC 32JaAHNS 1 KPUTEPHHU OLlCHHBAHNS
KonTpoubHas Touka Nel
Jlorapumuueckne ypaBHEHHs U HEPAaBEHCTBA.

Llenp: mpoBepka 3HAHUN M TMPAKTHUECKUX YMEHHH O0y4aroIuXcs.
1 BapuaHT
Al. Yopoctuth BbIpakeHue W Haiti x. Igx=1g8+2I1lg5-1g10 -1g2
1) 10; 2) -1; 3)-10; 4)0.
A2 Haiinure xopenb ypaBHeHusi 10g 2(3x +1) =3
1) 11; 2)1; 3) -10; 4) %

A3. YKaxknuTe MPOMEXYTOK, KOTOPOMY IPUHAIICKUT KOPEHb YPaBHEHHUS
logs (4—x)+logs2=1
1)(-3;-1),2)(0;2);3)[2;3]; 4 [4:8].

A4. Hajinute cymmy KopHeii ypasaernns 10g 5 X° = log ;5 (9x — 20)
1)-13; 2)-5; 3)5 4)09.

AS. Pemnte HepaBeHcTBO logz(4—2x) =1

1) (-050,5]52) (-00;2];3) [ 2; +00); 4) [ 0,55+ 0).
B1. Pemure HepaBerctBo log;(3x+2) = log, (x—1)

1)(1;+0); 2)(-@;—% 1;3)[-1,5; —%]; 4) peuieHuii HeT.

B2. Pemute Hepasenctso log , (6—3x) >-1
9
1) (-10; +o0 ); 2) (=005 10 ); 3) (-1; 2); 4) (-0,1; 20 ).
C. HaiinuTe 4YHCIO IEIbIX OTPHIATEIbHBIX pEIICHHH  HEPaBEHCTBA
lg(x+5) < 2-1g2
1)5; 2) 4; 3) 10; 4) HA OJTHOTO.
2 BapuaHT
Al. Yopoctuth Belpakenune u Habtd x: Igx=1I1g12-1g3+ 2lg7 -1gl4
1) 14; 2) -1; 3)-10; 4)0.
A2 Haiiqure kopeHb ypaBHeHus 10Qg 5(2x -4) =2
1) 11; 2)14,5; 3) -10; 4) % .
A3. YKaxuTe MPOMEXKYTOK, KOTOPOMY TIPHHAUICKUT KOPCHb YPABHEHHUS
10g0'4 (5 —2x ) — 10g014 2=1
1) (-0;-2);2) [-2;1];3) [ 1;2];4) (2; +o0).
A4. Haiiaute cymmy KopHe#t ypaBHenus Ig (4x—3)=21gx
1)-2; 2) 4, 3) -4; 4) 2.
AS5. Pemure HepaBeHCTBO logg (5 —2x) > 1
1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) (-10; + o0).

B1. Pemmre HepaBeHCTBO log 1 (4x-2)<log 1 (3x +1)
3 3

1)(3;+o); 2)(-@;—% 1;3)[-1,5; —% ]; 4) pereHwmii HeT.

B2. Pemmre Hepasenctso log , (1-1,4x) <-1.
3

1) (0,5; +o0); z)(-w;—g); 3)(14:2); 4)(057).

C. Haiinute wumcio uenbix pemieHud  HepaBeHcTBa logs (x -2) < 1
1)5; 2)4; 3) 6eckoHeuHO MHOTO; 4) HH OJHOTO.

Kpurepuu o1ieHKH KOHTPOJIbHON paboThI

3aganus ‘ Bamner ‘ [Tpumeyanmne




Al —-AS 5 Kaxaplii mpaBriIbHBIN OTBET 1 Gayn

B1-B2 4 Kasxprit mpaBuiibHBIN OTBET 2 Oaiia

C 3 Kax/iplii mpaBUiIbHBIN oTBeT 3 Oansa

MakcumanbHbIi 0amt 3a padoty — 12 6amios

[IIxana nepeBoja 6AJIJIOB B OTMETKHU

OtmeTKa Uucno 6annoB, HEOOX0AUMOE JIsl TOTYYEHHSI OTMETKHU
« 5» (OTAMYHO) 12-11
« 4» (xoporio) 10-9
« 3» (YIOBJIETBOPUTEIILHO) 8-7
« 2 « (HEeYAOBIETBOPUTEIHHO) MeHee 7

OTBeThI K KOHTPOJIbHOM paboTe

1 Bapuanrt 2 BapuaHt

Al |1)10 1) 14
7 2) 14,5
A2 | 4) 3
A3 | x =2;[2:3] (3) x =2,1; (2, + ) (4)
A4 |xp =4; x, =5, 4+5=09; (4) x1 =1, x, =3; 1+3=4;(2)
A5 |x e (-;0,5] (1) x e (-o;-15) (1)
Bl |xe(l; +o) (1) x e (3; ) (1)
-1;2) (3

pp |F€CH20) xe(-oo;—g)(Z)
Cl |xe(-5;45], x=-4;-3;-2;-1.(2) xe (2,7], x=-3;4;5;6;7. (1)

KonrpoJabHas Touka Ne2
Tpuronomerpuyeckue npeoOpa3oBaHUs BBIPAKCHUM.

Llens: mpoBepka 3HAHUW U MPAKTUYECKUX YMEHHUM OOYydarouiuxcs.

1 Bapuant
Al. Beruucnmre: sin 30°
3 2
1)0,5; 2) 1; 3)£; 4)£.
2 2 I
A2. Ha xakoM u3 yepTexen n300paxéH rpaQuk QyHKINN y = cos(x+ E)
Puc 1 Puc 2
A - . A AR N N /T N N
Sn\ - _251‘/_“ —15:1\ - —051;/'3 - 11\ — 1:/2)': - n\ - “/J M fsn —n\QSn)( —ifsn —n\ﬂﬁnjﬂ/ ofr 4 \nj{ zbx 3::\{1;1
¥V / V
Pl N /] BN RN B\
}\1{\—25)/{1( 4}\;\_—05}/0 nn\\kl}/zu zn\\Kgy‘ n‘%Sn_/—( —2kn —n\ﬁn)‘( sz © \n){ 1fx 21\1{_}{ afn 4

Puc 3 Puc 4



A3.Haiinute 3HaueHue Beipaskenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

1)4; 2) -4, 3)6; 4) a2
A 4. YnpocTtute, HCTIONB3Ys (POPMYIIBI TPUBEACHUS: CoS(mt-0)-cOS(2m-ar)+C0oS*a
1) 2cos?a,; 2)1, 3)0; 4)2sinzq.

AS. Tloctpoiite rpaduk ¢yHkmum Y = 3SiNX U yKaXUTe 00JIACTH ONpEACICHHUS
U 00nacTb 3HA4YEHUH (YHKIHH.

A6. Onpenenure 3HaK BeIpaskeHus: Sin110°-cos 110°
1) +; 2)-; 3)0; 4) HeT BEpPHOTO OTBETA.
B. Tlo 3agaHHOMY 3HAYEHUIO TPUTOHOMETPUYECKOW (DYHKIIMH, HAWIUTE 3HAYCHUE

. T
ctg o, ecim Sin 0=0,8 u E< o <.

C. JlokaxxuTe TOXKIECTBO:
2sin? o

=192a
tgo - (cos?® o —sin? o) J
2 BapuaHT
Al. Boruucnure: cos 30°
2
1)0,5; 2) 1; 3)£; 4)£.
2 2 17
A2. Ha xakom u3 yepTexei n300paxéH rpapuk GyHKIUU y = cos(x - E)
N\ AN N N
\ \ \ \ AR N Y AR N N

Puc 1 Puc 2
\ \ 4 \ \ ™ / r-\'\ ’_\\ B
" \i{—zy—n e \@\_—05}/ o \k_l }/2:1 o \SKS ﬂkSn_/—( —Zf5m —n\j'nj—;( -ofsn 0 \{1:_)( Ln Zn\nj{ 3.pm
Puc 3 Puc 4
A3.Haiinure 3HaueHue BeipakeHus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°
1)4; 2) —4; 3)6; 4) 4.2 -
A 4. YrpoctuTte, UCTIONIB3YS GOPMYIIBI TPHUBEICHUS: sin (n-a)-cos(% - 0)+C0S%0l
1) 2cos?a; 2)1; 3)0; 4)2sinq.

AS. Tloctpoiite rpadpuk ¢ynkiuu Y = 1+ COSX U yKaXUTE 00JacTh OMpPEACIICHUs U
MHOXECTBO 3HAueHHH (yHKIHU.
A6. Ornpenenure 3HaK Beipaxkenus: Sin100°- cos 100°.
1)+ 2) -; 3)0; 4)HeT BEpHOTO OTBETA.
B. [Ilo 3agaHHOMY 3HaU€HUIO TPUTOHOMETPUUYECKON PyHKIINHU, HailnuTe 3HaYeHue g a,

T
eciu coS o= 0,8 u E<a<n

C. JlokaxXuTe TOXKIECCTBO:



2cos® o -tgo
sin® o —cos? &

=-1g2a

Kputepuu o1ieHKM KOHTPOJIBHOW PabOThHI

3anaHus baiel IIpumeyanue
Al - A6 6 Kasxnprit mpaBuibHBIN 0TBET 1 Gamn
B 2 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiia
C 3 Kaxplil mpaBIIIbHEIN OTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 11 Gamios

[IIxana nepeBoja 6AJJIOB B OTMETKHU

Otmetka Yucno 6amioB, HEOOX0AUMOE AJIs TOITYYEHUS] OTMETKH
« 5» (OTAMYHO) 11-10
« 4» (xoporto) 9-8
« 3» (yIOBJIETBOPUTEIHHO) 7-6
« 2 « (HEeYAOBIETBOPUTEIHHO) MeHee 6

OTBeThI K KOHTPOJIbHOMN paboTe

1 Bapuant 2 BapuaHnt
Al 1)0,5 3 ﬁ
2

A2 | puc 4 puc 2
A3 |1)4 3)6
A4 |3)0 2) 1
A5 |xeR;ye[-3;3] xeR;yel0;2]
A6 |2)- 2) -
g |3 3

4 4

KonTposabHas Touka Ne3
UccnenoBanne (QyHKUHMHM C TOMOIIbI MPOU3BOIHOM.

[lenb: mpoBepka 3HAHUN M MPAKTHUECKUX YMEHUH OO0YyYaroIIuxcs.
1 Bapuant

VYposens A.

Al. CKOIbKO HHTEPBAIOB YOBbIBaHHS HMeeT QyHKUus f(x) = X3 - 3x?
A.1. b2. B.3. TI.HwuoxgHoro

A2. CKOJIBbKO KPUTUYECKHX TOUYEK uMeeT QyHKuusa f(x) = x>~ 9x% +15x?
A.2. b.1. B.3. I'. Hu ognoit

A3. 3HadyeHue QyHKUUU y = —x% +4x+2 BTOUKE MakCUMyMa pPaBHO...
A.0. b2. B.6. T'8.

A4. Touxoit Mmakcumyma pyHKIMH f(x) = 16x° + 81x* — 21x—2  smasieTCH. ..

A.-1. B35 B.-3. TI.-35.



Yposens B.
B5. Jlana ¢ymxkums  f(X) = X° — 3 — 6. Haiiure NPOMEXYTKH BO3pacTaHhs M yOBIBAHHS

byHKIMN.
Yposens C.

C6. UccnenyiiTe ¢ MOMOIIBIO IPOM3BOAHON (yHKIHIO  f(x) = x° —3x* —9x u mocrpoiite
e€ rpaduk.

2 BapuaHT
VYposens A.

Al. CKOJIBKO HHTEPBANIOB BO3pacTaHmsi nMmeer GyHKIus f(x) = x° — 3x*?
A.1. b.Huomnoro. B.2. TI.3
A2. CKOJIbKO KPUTHYECKHX TOUCK UMeeT GYHKIus  f{x) = x° — 6x° + Ox

A.Huognoii. b.3. B.1. T.2.
A3. 3HadyeHue QyHKLIUU y = 2x* - 8x+ 11 BTOUKe MUHUMYyMa paBHO...

A.0. Bb.S5. B.2. I'3.

A4. Toukoii MuHUMYMa QYHKIHH f(X) = 16x° + 81x? —21x— 5 sBIsiercs. ..

A. 25. B.-3. TI.-1.

|

Yposens B.
B5. Jlana dymkmums  f(x) = X - 3X + 2. Haiifure NpOMEXYTKH BO3PACTAHHS M YOBIBAHHS
byHKINN.

VYpogens C.
C6. UccnenyiiTe ¢ MOMOIIBIO MPOU3BOJHOM (PyHKIMIO f(X) = X -3 +1m IIOCTpoiiTe €€

rpaduxk.

Kputepun o1ieHKM KOHTPOJIbHOW PabOThI

3agaHus banner IIpumeuanue
Al - A4 4 Kasxnprit mpaBmibHBIN OTBEeT 1 Gamn
B5 2 Kaxapiii mpaBuiibHBIN OTBET 2 Oasia
C6 3 Kasxniprit mpaBmiibHBIN OTBET 3 Oaia

MaxcumanbHblil 0ani 3a padory —9 Oanos

[IIxana mepeBoa 6AIJIOB B OTMETKHU

OTMmeTKa Uwucio 6amoB, HEOOX0AUMOE JJIS TOTYyYEHUsT OTMETKH
« 5» (OTAMYHO) 9-8
« 4» (xopor1Io) 7-6
« 3» (yIOBJIETBOPUTEIBHO) 5-4
« 2 « (HeyIOBIIETBOPUTEIHHO) MeHee 4

OTBeTHI K KOHTPOJIBHOMN paboTe

1 Bapuant 2 Bapuant
Al | A.l B.2.
A2 | A2 2.
A3 | B.6. I'3.




I.-35. 1

A4 A'§'
BS ¢ T mpu Xe(—oo;—l]u[l;+oo); o4 |¢ T npu Xe(—oo;—l]u[l;+oo); ¢ 4 mpu

mpu xe[-11]; xe[-11];
AY Ty

Co 3 / R 15 / -
- 2/ -1 5 T ox x
-1,25 X

KonTposbHas TouxaNed
O0BbEMBI MHOIOTPAHHUKOB.

Llens: mpoBepka 3HAHUW W MPAKTUYECKUX YMEHHUM OOydarouiuxcs.
VYpogens A.
Al. Kakoit He MoxeT ObITh Tipu3Ma’?
A. [lpsimoit; b. Haknonnoii;  B. IIpaBunbHOM; I'. Yceuennoii.

A2. Kakas ¢hopMyna ucnonb3yeTcsi JUisl BRIYUCIEHUs o0beMa npu3Mbl, rae R — pannyc ocHoBaHus,
H — BrICcOTA:!

A.%SOCHH; B. 7R?H ; B.S, H: F.%H(S+Sl+ ssl)
A3. HazoBure, kakast ¢purypa He sSBISETCS NPAaBUIEHBIM MHOTOIPAaHHUKOM.

A. Ky6; b. Honexasap; B. Oxrasap; I'. ITapannenenumne.
A4. Pebpo kyba paBHO 2 cM. Beruncnute cymMMy JUIMH Bcex pebep Kyoa.

A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS5. TInomans rpanu Kyba pasHa 16 cm 2. Berauciure ero o0bem.

A. 24 cmB; B. 48 cm®; B. 56 cm®; [.64cm.

A6. CymecTByeT M MpU3Ma, Y KOTOPOH TOJBKO OJHO OOKOBOE pPeOpO NEepIEeHIUKYISIPHO
OCHOBaHHUIO?
A. [a; b. Her.

Yposens B.

B7. U3 Bepmmubl B kBampara ABCD co cTopoHOid 6 CM K €ro IUIOCKOCTH NMPOBENEH
nepnenaukynap BK. Haiigute o0vém mupamuabl, ecmu AK =10 cwm.

B8. OcHoBaHneM mnpu3Mbl SIBISIETCS NPSAMOYTOJIBHBI  TPEYTOJIBHUK C OCTPBIM YIJIOM 60° 1
KaTeToOM, IPWIEKAIUM K 3TOMY yriy, paBHbIM 9 cm. Beicora mpusmsl paBHa 10 cm. Haitnure:
a) 00bEM TPU3MBI,
0) ruioniaib MOJHOW MOBEPXHOCTU TNPHU3MBI.
VYposens C.

C9. Haiinute 06beM MHOTOTpaHHUKA, H300paKEHHOTO Ha PUCYHKE
(Bce IByrpaHHbIE yIJIbl MHOTOTPAaHHUKA MPSMBIE).




2 BapHaHT

VYposens A.
Al. IIpsMoyroabpHbIi NapauIeIenue] — 3TO
A. Tlupamupa; b. ITpusma; B. Oxrasup; I'. Terpasnp.
A2. O6beM nUpaMuIBl ONpeaesercs mo popmyie, rae S, - IIolaas ocHoBanus, H — Beicota, R
— paauyc.
1 1 > 2 -
A-gsowH; b. gzzR H; B. S, H:; I. gﬂR H.

A3. Anodema — 310
A. O6pa3zyromas nuiauHApa; b, Beicora koHyca; B. BricoTa 60KOBO¥ rpaHu TUPAMHUIBL;
I'. BeicoTa yceuyeHHOro KOHYca.
A4. 3sMepeHus psIMOYTOJIbHOTO Tapajuiesienunea paBHbl 2 ¢M, 3 cM U 5 cM. Beiuucnure ero
o0BeMm.

A. 30 cm3; B. 15cm?; B.20 cm?; [.25cm?.
AS. Pebpo kyb6a paBHO 2 cM. BeruncnuTe miomaibs MOBEPXHOCTH Ky0a.
A. 12 cm?; B.24 cm?; B.16 cm?; I.18cm?.
A6. CymectByet au npusMa, umeromas 20 pedep?
A. Jla; b. Her.
Yposens B.
B7. OcHoBanue mpsiMOM MpPU3MbI - MPSAMOYTOJbHBIA  TPEYTOJIBHUK C KaTeToM S5 CM U

runorenysoii 13 cm. Beicora npusmel paBaa 10 cm. Haiigure o0bEM mpusMel.

B8. B mpaBuibHOW 4eTHIPEXYroiabHOW NHpaMuae OOKOBbIE TI'paHM HAKIOHEHBI K IUIOCKOCTH
OCHOBaHUS TIOJI YTJIIOM 300, a ocHoBaHMe paBHO 6 cMm. Haiinure:
a) 00bEM IHpaMUIbI,
0) ruionaib NOJHOW MOBEPXHOCTH NMHUPAMUJBI. !
VYposens C.
C9. Haiinute 00beM MHOTOTpaHHUKA, U300pa’KEHHOTO HAa PUCYHKE
(Bce ABYrpaHHbBIE YIJIbI IPSIMBIE). J

Kpurepuu olieHKH KOHTPOJIbHON paboThI

3agaHus bannel IIpumeuanue
Al - A6 6 Kaxxapiit mpaBuiibHbIN oTBeT 1 Oamn
B7,B8,C9 9 Kaxapiii mpaBuiibHbIN oTBeT 3 Oasuia

MakcumanbHbIi 6ami 3a padoty — 15 6annos

[IIkana nepeBoaa 6aIoOB B OTMETKU

OtmeTka Uucno 6anoB, HEOOXOAUMOE JIsl TOTYYEHHsI OTMETKHU
« 5» (OTAIMYHO) 15-14
« 4» (xopor1Io) 13-12
« 3» (YIOBJIIETBOPUTEIIHHO) 11-10
« 2 « (HEYJOBJIETBOPUTENHHO) meHee 10

OTBeTbI K KOHTPOJIbHOH paboTe

1 Bapuant 2 Bapuant
Al |r 0
A2 | B a
A3 |r B




Ad4 |a a

A5 |6 6

A6 |6 6

B7 |96 cm® 300 cm®

B8 &) 405+/3 cr’; 6)1714/3 +270 em; a) 123 cv®; 6) 24+/3 + 36 e’

6. TpeboBaHusl K YCJOBUSIM peau3anun padodeil mporpaMMbl U CHUATIINHbBI

6.1. O6mecucreMHbIe TPEOOBAHUS
duexkTpoHHass uHGopManuoOHHO-00pa3oBaTeabHas cpena PI'bOY BO «KUI'Y»

Kaxnplii o0ydaronuiics B TeUCHHE BCErO Mepuoaa oOydeHus: o0ecreyeH HMHIUBUAYaTbHBIM
HEOTPAHWYEHHBIM JIOCTYIIOM K JJIEKTPOHHOW MH(pOpMaIMoHHO-00pa3oBaTenbHoi cpene (DNOC)
YuuBepcurera w3 000 TOYKM, B KOTOPOM HMeeTcs JOCTylnl K HH(POPMAIMOHHO-
TEJIEeKOMMYHUKAMOHHON ceTH «V/IHTepHeT», Kak Ha TEPPUTOPUU Y HUBEPCUTETA, TaK U BHE €€.

OynkuuonupoBanne  OMOC  olecmeuynBaeTcss  COOTBETCTBYIOLUIMMH  CPEICTBAMU
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH U  KBanudukauued paOOTHUKOB, €€
ucnonap3yrommx U nopjepxkuBamomux.  dynkumonupoBanue  OMOC  cooTBETCTBYET
3aKoHoJaTenbCcTBY Poccuiickoit denepanuu.

Anpec odunmranipHOro caiita yauBepcurera: http://kchgu.ru.

Anpec pazmerienns DM1OC ®I'BOY BO «KUI'Vy: https://do.kchqu.ru.

DJ1eKTPOHHO-0HOJINOTEYHbIEe CUCTEMBI (3JIEKTPOHHBIE OUOJIMOTEKH)

VueGubrii roa HaumeHoBaHuUe T0KyMeHTA ¢ YKa3aHHEM Cpox neiicTBus
PEKBH3UTOB JAOKYMEHTAa
2026-2027 DNeKTpOHHO-0HOIHOTeYHAS cucrema 000
y4eOHBI roj «3HaAHUYM». ot 12.05.2026r.
Horosop Ne 332 36¢ ot 02.06.2026 r. no 11.05.2027r.
DieKkTpoHHBIN agpec: https://znanium.com
2026-2027 DNeKTpOHHO-OMOMMoTeuHass  cuctemMa  «JIaHby.

or 11.02.2025r.

y4eOnbiii rog | Jorosop Ne 10 ot 11.02.2025 . 710 11.02.2026r.

DnexkTpoHHbI aapec: https://e.lanbook.com
2026-2027 OneKkTpoHHO-0MOIMOTeyHast  cuctema  KUI'VY.
Y4eOHBIN TOJT [Tonoxxenne 06 Db yTBepk)aeHO YUEHBIM COBETOM

ot 30.09.2015r. IIporokos Ne 1. beccpourIit
Dnexrpounsblit aapec: http://lib.kchgu.ru
2026-2027 HarmonanwsHnas anexktponnas 6ubnuorexa (HOB).
Y4€OHBIN TOJT Horosop Nel01/HDOb/1391-1mm ot 22. 02. 2023 1. beccpounsbiii
DnekTpoHHBIN ajpec: http://rusneb.ru
2026-2027 Hayunas JJIEKTPOHHAs oubnmoreka
y4eOHBIN ToJ «ELIBRARY.RU». JIuneH3noHHOE COrjameHue .
beccpounsiii

Nel5646 ot 21.10.2016 .

DnekTpoHHbIN aapec: http://elibrary.ru
2026-2027 OnexTpoHHsIii pecypc Polpred.comO630p CMU.

y4eOHBIN ToJ Cornamenne. becrimatHo. beccpounslii

OnekTpoHHBIN aapec: http://polpred.com

6.2. MaTepuaibHO-TeXHHYECKOE U Y4eOHO-MeToAnYecKoe o0ecreyeHue TN CIUTIIUHbI

3anaTus IIPOBOOATCA B yT-Ie6HI)IX AYAUTOPUAX, MPEAHA3HAYCHHBIX IJI IMIPOBCACHUA 3aHSATHN
JICKOHMOHHOI'O MW TMPAKTUYCCKOr'o THIIA, KYPCOBOI'O IMPOCKTUPOBAHUA (BBIHOJ'IHCHI/IH KYPCOBBIX
paboT), TPYNIOBbIX U MHIMBUIYaJIbHBIX KOHCYJIBTALUN, TEKYIIETrO KOHTPOJS M MPOMEKYTOUHOMN
arTeCTallun B COOTBCTCTBUH C pacCllMCaHUEM 3aHITHU 11O O6pa30BaTCHLHOﬁ nporpamMmme. C
OIMMCAaHUEM OCHAILICHHOCTHU ay,ZII/ITOpI/Iﬁ MOKHO O3HAKOMHTLCSI Ha cCauTe YHHUBCPCUTETA, B pas3aciic
MaTCpUAIIbHO-TCXHUYCCKOT'O oOecrieueHnss u OCHAIII€CHHOCTHU O6p3.30BaTeJ'ILHOFO nmpomnecca 1o
azapecy: https://kchgu.ru/sveden/objects/



http://kchgu.ru/
https://do.kchgu.ru/
https://znanium.com/
https://e.lanbook.com/
http://lib.kchgu.ru/
http://rusneb.ru/
http://elibrary.ru/
http://polpred.com/
https://kchgu.ru/sveden/objects/

6.3. HeoOXxoauMbIii KOMILIEKT JIMIEH3MOHHOT0 IIPOrPAMMHOI0 o0ecneveHust

MicrosoftWindows (JIutienszust Ne 60290784 ), 6eccpounas
MicrosoftOffice (JIunensust Ne 60127446), Geccpounas
ABBY FineReader (utien3us Ne FCRP-1100-1002-3937), 6eccpounas
CalculateLinux (Buecén B EPPII Ilpukazom MunkomcBszu Ne665 ot 30.11.2018-
2020), 6eccpounas

— Google G Suite for Education (IC: 01i1p5u8), 6eccpounast

- Kaspersky Endpoint Security. Jlorosop Ne0379400000325000001/1 ot 28.02.2025r. Cpoxk

nercrus unennuu ¢ 27.02.2025r. mo 07.03.2027r.

6.4. CoBpeMeHnHbIe TpoeccHoOHAIBbHBIE 0a3bl JAHHBIX M MHGOPMALMOHHbIE

CIIPaAaBOYHbBIC CUCTEMBbI

1.
2.

3.

o

denepanbublil mopran «Poccuiickoe odopasosanue»- https://edu.ru/documents/

Enunas xomnexkuus mu@poBeIX oOpazoBareinbHBIX pecypcoB (Emunas kommekmus L[OP) —
http://school-collection.edu.ru/

ba3el nanHbIx Scopus uznarenbcTBa
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

[Topran  ®enepanbHBIX TOCYAAPCTBEHHBIX  00pa30BaTCNBHBIX  CTAHIAPTOB  BBICIIETO
obpasoBanus - http://fgosvo.ru.

denepanbHblil HEHTP UHPOpMAIMOHHO-00pa3zoBarelbHbIX pecypcoB (DLIUOP) —http://edu.ru.
Enunas xomnexuus mu@poBbix oOpas3oBareibHbIX pecypcoB (Emunas komnekmus LJOP) —
http://school-collection.edu.ru.

Nudopmanmonnas cucrema «EnnHoe OKHO JocTyma K oOpas3oBareibHbIM pecypcam» (MC
«Enunoe oknoy) — http://window/edu.ru.

7. Oco0eHHOCTH OPraHu3auuy 00pa30BaTeJIbHOI0 MPOoLecca AJsl JIML ¢ OTPAHNYEHHBIMHU
BO3MO’KHOCTSIMHU 3/10POBbSI

B ®I'bBOY BO «KapauyaeBo-Uepkecckuil rocyaapcTBEHHBbIH yHHMBEpcUTET HMeHH Y.JI.

AnueBa»  cO37aHbl YCIOBMS Ui TOJIyd€HHMs BbICIIEro oOpa3oBaHUS IO 00pa30BaTEbHBIM
porpaMMaM oOy4aroluXcsi ¢ OTpaHMUYEHHBIMH BO3MOXKHOCTAMU 3710poBbs (OB3).

CrnenuanbHble YCIOBUS s TojdydeHuss oOpaszoBanus mno OIIBO oOywaromumucs c

OTrpaHMYEHHBIMU BO3MOKHOCTSIMH 3/10pOBBs onpenenensl «llonoxxenneM 06 o6yuenun nui ¢ OB3
B KUI'V», pa3merieHHbIM Ha caiite YHuBepcuTeTa 1o anapecy: http://kchqu.ru.


https://edu.ru/documents/
http://school-collection.edu.ru/
http://www.scoрus.сom/search/form.uri?disрlay=basic
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http://window/edu.ru
https://kchgu.ru/wp-content/uploads/2015/01/Polozhenie-ob-obuchenii-lits-s-OVZ.pdf
http://kchgu.ru/
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